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BACKGROUND OF THE INVENTION

cally
{-Formerly, the term "opiate” was used to

The term "opioid" ge éjers. to all drugs, natural and synthetic,
that have morphin'e-liké-"agt'ié

20 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

25 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. ,

30 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 the endocrine and autonom c nervous systens. A significant
feature of the anal gesia produced by opioids is that it 5 occurs w thout

| oss of consciousness. When therapeutic doses of norphine are given to
patients with Paln they report that the pain is less intense, |ess

di sconforti N 2%¥*%Hirely gone. In addition to exper i en@CHESREIPEP1Iof
distress, some patients experience euphoria. However, when norphine in a

sel ected pai Be@%%%gw @92|98§§ rhéntdl c‘.’lSGd:lﬁg @/sBﬁbHafﬁf‘éﬁtds“ﬁicYéé’ééﬂ' prebslfie
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the 15 alkaloid opia . 9., r phi ne,” et or phi ne, diprenorphine and

nal oxone) .5Su bs@qaemhoublosa@ cansgicusnessoiben dberapeutic d@$%ﬁ ef IprRhineyars t es

G 1orential GRAPARPRSYRANN Pin iRk ARG P bl pdfie iR ypRediiesd 07,

pepti de anaIAogwtgnmdng,l cb';ﬁémir@\ycg@nat msadlditwn\zftgcb)dpgndﬁdzlhg@dteff olfrdlstnlelpé ed_opl oi d
recept ors. ccordain three anatom ca an pnar mgcol ogi C | st1 nct
opi oi d recept éP"le;R?g neRPPEHERRE QUR (prl%é-[pwevgé,wiaen RISRRANG i1y ,§§ﬁlactgd

Furth , M, J

Neur ochem (1090 S Ha0 059§, 0%HE o a Peltie Hehidyd e oRIERTE Bhat

267: 495- ;199) aMd;istpiemﬁnmnam;eaes opmmmh aadapnnhngmpgsalsmmn to ﬁhare thg
25 unct ilonal. mecha eve r_exa t he ,opi oi

Ceceptors caltBRRARGITRR 3o Chaduite iibuhibdnentbn ARHRY fesea P

neur ot ransm t tpﬁ&m&@!'a%ﬂﬁlw rédt@cdména}@baﬁ;ﬁ la'ﬁﬁ‘l@ﬂhéféjﬁna?‘éhsuét ion and

i nhi bition of Ca2+_channels (Evans I ol ogi cal Basis of

Subst ance Abuse, STWQ\d'ﬂmCéﬁWﬁﬁe%PﬁOP@d "B@Jﬁ@W% ca@d)gn opipidoiegepiorsidhei t y

P 1990
8r76§32z(3| 2ot QOB B%.Bﬁ%s, <éé%"R‘QF.??&BE*&%"%?%A@?@%S%&‘?8@@“{%@8&@% 7025) 20
Sharma, S45K. allefloidbopiatéy (ecg NertdrpiinedetSqihindSAlifréAaphine’an@08iBxa6g). Al t hough
A T e P
2005/ 003131 PGHHEPO4 03883de (471701 oRMA0TBS. Ghe BifRerEREA phi#Fdological

198: 66-82). Such di'fferences b

and physiological effects of both opioid peptide analogues and alkaloid opiates
served to delineate multiple opioid receptors. Accordingly, three anatomically

20 and pharmacologically distinct opioid receptor types have been described:
delta, kappa and mu. Furthermore, each type is believed to have sub-types
(Wollemann, M., J Neurochem (1990) 54:1095-1101; Lord, J. A., et al., Nature
(1977) 267:495-499).

All three of these opioid receptor types appear to share the same

25 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

30  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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attributable in part to the anatom cal |ocation of the different receptors.
Delta receptors have a nore discrete distribution within the manmalian CNS
than either mu or kappa receptors, with high concentrations in the 5
anygdal oi d ¢ | ex, st riatum substantia nigra, olfactory bulb, olfactory

t uber cl es, 02’3 formation, and the cerebral corte?C(Wﬁr’-@éf&!‘»’?llA., et
at , Trends in Neuroscr (1988) 11:308-14). The rat cerebellumis remarkably

devoid of opjp [ | orme, E.
Roberts and 2V ) FERTACRL BT TN (978510900 8RY SUdRaRBicpices midy B¥ |
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(2003), and EBENB3#hbhGHhe? dlBor el regeptors, Withi High @bncentrations in the
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nvention  CudlaeThioAdth ARt Rrdibpand/Bfk cSBBH oJREE (RLAIFeA 1By gpagS

57-61 di scl ose son¥ r| vatl ves enbs xant henes,
di benoxepi ns ArshdsadniNburssdi l(t388)r1d :308414). dpeirat caegebélh;m Ewmraabltndescrd

however, do no%j di scl ose, or S@%eség It her, the structure or the activity of
the 20 conpouRHEPIGH feREPIre NEhding, ‘PRJﬂ'd BESRPEh Patent GB 1128734 (1966)

di scl oses derivati pepeffmfe, tho%Hx%e% W&ZW&l@b%ﬁPWG/ﬂBQ?E

antichol i nergic, antr-convulsive, muscle- reél axing, ating, élur tic,
and/ or ci dgul dtsolo;seadlarylenatbwrndmylprh@mnesa’@rehaa oprmdvmaégesr@ buitdoes

significantly f nrthe cQ of the pr nt_ | nt j both 25

Structurally’ BRLARHRRR L SIS U fombAnd G3RE b RyelioReed for new

del't a- opi ol d recepLorrermaimhatqmﬁnmE B@nd)tgaﬁa@mera’h@s@éténta)ﬁaesmer need for
oni sts as anal gesi ¢cs havi ng reduced

del ta-oploid receptor selective a %

si de-effect s. (EIQ%T'pe |°§|deﬁ%t8n"awﬁyeg5@‘lﬁ(2@9m e@ndo%Pg?’a"i‘@%é%ﬁQ?’r) iscloggdhi sts as
| MIUNOSUPPI @S HAR. Sr sBfEhbicatthegRLAKKknaPSRLAdind0 oPEEifpd fat BREsHIERL Tent of
neur ol ogi cal psyc | atric conditions canments rug and"al cohol
abuse, agdhbts réaaptmrramagcorgstgabmtrda nat disalosedécampdisrals afdhe ipoasent inventiagent s

e Lo e A helsF bt oot 3725 urke g et
disclose some piperidylidene derivatives of thioxanthenes, xanthenes,
dibenoxepins and acridans that are neuroleptic agents. These authors,
however, do not disclose or suggest either the structure or the activity of the

20 compounds of the present invention.

British Patent GB 1128734 (1966) discloses derivatives of 6,11-
dihydrodibenzo[b,e]oxepine that are anticholinergic, anti-convulsive, muscle-
relaxing, sedating, diuretic, and/or circulatory-active agents. These, agents,
however, differ significantly from the compounds of the present invention both

25  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,

30 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.



SUMMARY CF THE | NVENTI ON The present invention is directed to conpositions
conprising a conpound of Formula (I): YZNRL RA I RR R AN R3 5
Formula (I) wherein: Rl and R2 are substituents independently selected from
the group consisting of hydrogen and Cl. 8al kanyl; R3 is selected fromthe
group consi WO2/WP13kydr ogen, Cl_eal kanyl, 10 hal oi _3( CRCBYSIRHMYILL

C2. 8al kenyl, C2_8al kynyl, C3.8cycl oal kanyl, cycl oal kanyl (C, - 8) al kanyl ,

Claal kanyl oxy(Cl. 8) al kanyl, C1_8al kanyl t hi o( C1~) al kanyl

hydr oxyd . 8al kanyl, Cl1_8al kanyl oxycar bonyl, hal o, _3(Cl-8)al kanyl carbonyl,
fornyl, thiofornyl, carbam nm SOYMIMARYEOFTHE INMENMTI®ONI kanyl , 15

TS5 Dy O e RSB A A o

and heteroaryboﬁpgumpbfpaﬁhﬁm(Bybstituted with one to three substituents
I ndependently selected fromthe group consisting of Cl.6al kanyl,

C2_6al kenyl, C1_6al kanyl oxy, am no, L 6al kanyl am no,

di (Cl1_eal kanyl )am no, Cl_5al kanyl Z dfty| car bonyl oxy,

Cl. 6al kanyl car bonyl am no, Cl. 6 al kanyl sul fonyl , hal ogen,
hydr oxy, cyano, fluoroal kanyl, S f 1 UDr oal kanyl oxy;
alternatively, when phenyl and heteroar| ar ptionally substituted with
two 25 substituents attached to adjace garbon atons, the two substituents
can together forma single fused noi et pherein the 4 WD 2005/003131

PCT/ US2004/ 019911 N
‘ Rs
5 Formula (I)

wherein: -
R and R; are substituents independently selected from the group
consisting of hydrogen and C4.galkanyl;
Rj3 is selected from the group consisting of hydrogen, Ci.galkanyl,

10 halo4.3(Cy.g)alkanyl, Ca.salkenyl, Co.galkynyl, Cs.scycloalkanyl,
cycloalkanyl(C1.g)alkanyl, Ci.salkanyloxy(C4.g)alkanyl,
C.galkanylthio(C4.g)alkanyl, hydroxyC4.salkanyl,
Cs.galkanyloxycarbonyl, halos.3(C1.g)alkanylcarbonyl, formyl,
thioformyl, carbamimidoyl, phenylimino(C1.g)alkanyl,

15 phenyl(C1.g)alkanyl, phenyl(C1.g)alkenyl, phenyl(C.g)alkynyl,
naphthyl(C4.g)alkanyl and heteroaryl(C+.s)alkanyl; wherein phenyl,
naphthyl and heteroaryl are optionally substituted with one to
three substituents independently selected from the group
consisting of Cq.salkanyl, C,.galkenyl, Cqsalkanyloxy, amino,

20 C1.salkanylamino, di(C4.salkanyl)amino, Csalkanylcarbonyil,
C1.salkanylcarbonyloxy, C4.salkanylcarbonylamino,
C1-6élkanylthio, C1salkanylsulfonyl, halogen, hydroxy, cyano,
fluoroalkanyl, thioureido, and fluoroalkanyloxy; alternatively, when
phenyl and heteroaryl are optionally substituted with two

25 substituents attached to adjacent carbon atoms, the two
substituents can together form a single fused moiety; wherein the



fused noiety is selected fromthe group consisting of -(CH2)3.5- and
-Q(CH2)1 30-; R4 is one to three substituents independently selected from
the group consisting of hydrogen, Cl.6al kanyl, C2_6al kenyl, Cl1_6al kanyl oxy,
5 am no, Cl1_sal kanyl am no, di (G _5al kanyl)am no, Cl1_6al kanyl car bonyl

Cl_6al kany! 8‘5?%98?(9%8&, Cl. 5al kanyl oxycar bonyl , C, _6al k&&JIUS0HB¥AboNyY| |
di (G _sal kanyl ) am nocar bonyl, G _6al kanyl car bonyl am no, Cl_6al kanyl t hi o,

Cl_6al_kanyl sul f onyl , haﬂu@@&%oi@ﬁf/qé gé%cteg)frdmFm%ggggu?bﬁ%mggm{)wqwa. 10aryl,

chromanyl, chronenyl, furanyl, “imdazolyl, I n ol | nyl ,
i soi ndol i nyl, isoqui nolamytQ(CHS80iR{ azol yl, isoxazolyl, naphthyridinyl,

|yl [ y | vi ridazi I i di I i m di |,
oyrrol 3l ui nazol Raja o6 BEiRes sulatiueis Ingbpendity seiiares oM e oBter azol yi
Lhiazolyi, 15 ¢ hi ophenyionidigrerdieh, GUsbikirihroaanyl exyalkabyiggy. onal 1.

when R4 is two substituents attac i dj acent carbon atons,
substituen®s together famnificaCaisalljaaylamiwg ditci-ealkanyNi@stieén the fused noiety

is selected fromthe grau 1S4 1 f -5 d -Q(CH2)1 30-; 20 R5
is one to two substitueﬁi'galgﬁﬁéﬁiﬁ%@}grtcﬁﬂfag%l%%g%ﬁylr%&the group consisting
of hydrogen, Cl_6al kanyC,.sdlidarBédxyeanonyICC.. salkaaytarnimogarbomyl, no,

Cl_6al kanyl am no, di (C1. 6al kanyl )am no, Cl 6al kanyl car bony] , |
G _6al kanyl car bonyl oxy, d'(@-g%WﬁﬁV‘FWMb@}G?l@ﬂ@ﬁ%@&é@ﬂaﬂ?vnocar bonyl ,

roarary. Cemnor oot oo ARG, A iy, FAGGARY g anc, ) o0en,
mis 0, 210r 3; prefer abydroxynarsor®yl,dls-13aryhctiramanyl, ghrefmenybfyranyh is 2 Y is
AR or ) Sy ARho, FARRE o B qpr B SRR
isothiazolyl, isoxazolyl, naphthyridinyl, oxazolyl, pyrazinyi,
pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinazolinyl,
quinolinyl, quinolizinyl, quinoxalinyl, tetrazolyl, thiazolyl,

15 thiophenyl, fluoroalkanyl and fluoroalkanyloxy; or optionally, when
R4 is 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)3.5-
and -O(CH3)1.30-;

20 Rs is one to two substituents independently selected from the group
consisting of hydrogen, Cs.galkanyl, C..salkenyl, Cq.salkanyloxy,
amino, C4galkanylamino, di(Cq.salkanyl)amino,

Ci.salkanylcarbonyl, C4ealkanylcarbonyloxy,
C1.salkanyloxycarbonyl, Cq.galkanylaminocarbonyl,

25 Ci.salkanylcarbonytlamino, Cqsalkanylthio, C1salkanylsulfonyl,

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 -(CHz)nX- or -X(CH2)n-;
30 XisOorS
nis0or1;
ZisOorS;

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
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WO 2005/ 003131 PCT/ US2004/ 019911 acceptable salts thereof. Finally, the
present invention is directed to veterinary and pharmaceutical conpositions
cont ai ni ng conpounds of Fornmula (1) wherein the 5 conpositions are used to
treat mld to severe pain in warm bl ooded ani mal s. DETAI LED DESCRI PTI ON OF
THE | NVENTI ¥Q 2885/09818Y herein, the fol |l owi ng underlined tBEFESHPH0IPHEIended to
have the 10 follow ng neanings: "Ca_b" (where a and b are integers) refers

to a radical b g BL to b carbon atons inclusive. For exanple,
Cl. 3 denotes ger |6(}glr% l:%)nt al ﬁfl'ng 1, 2 or 3 carbon atons 15 "Alkyl:" refers
to a saturated or unsaturated, branched, straight-chain or cyclic

nonoval ent hydrocarbon radical derived by.th noval. of . one hydrogen atom
froma single car zléwaﬁ){,aﬁ?&re% H}Vgﬂﬁc’%s@'f?é,?e‘{f%ﬁ@”?ﬁwé’lnayne. Typi cal

al kyl groups Fﬁéﬂm%uti%!tccfhﬁﬁogmnslddﬁtéimﬁ%fc@md&hhylof FeFrlag))SHidteithe

et hanyl, 20 ethenyl, ethynyl; propyls such as propan-1-yl, propan-2-yl ,
cycl opr opah- 1cgmpesition atspusedte-treatimildito@everespain-iy warpripoded-animalg. |

cycl oprop-1l-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-nethyl-propan-1 -yl,

2- et hyl - propan-2-yl, cyDETRILED-DESCRIMUON OFTHE INVENTION -1 -en-2-yl,
2-nmet hyl -prop-1 -en-1 -yl, but-2-en-1 -yl, but-2-en-2-yl, buta-1,3 25

di en-1-yl, buta-1, 3-dien-2-yl, cyclobut-]-en-1-yl, cyclobut-I-en-3-yl,

cyclobuta- 1,3-di efglklin heXBndwihy unlMindd Yéms e infetied 1y Raje e €t ©-

and the like. \Were speme?%'h": evel saturation are i1 nten

nonencl at l@e fallokwing/Mmeaningsal kenyl " and/or "al kynyl" is used, as defined
below. In preferred enbodi nents, the alkyl groups are (G -C6) alkyl, with
(G -C3) being particularly preferred. 30 "Alkan |1:" refers to a saturated

branched, strai ght«ghaiWhere & %Al ibtareMBgeR) RsTerstod R edntaiimgRbmder i ved
by the renoval of one hydrogen atom froma single carbon atomof a parent

al kane. Typi ci bgarhanatomsdbplysivac Feaexamplewt120esptEs3 @diqatspnigingmd 1 019911
but are not | izrgrtaegarBBn aﬁf"g?nyl ; ethanyl; propanyls such as propan-1-yl,

propan-2-yl, cCyclopropan etc.; butyanyls such as butan-1-yl,
but an- 2-yh5 2-

“Alkyl:" refers to a saturated or unsaturated, 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, alkene or alkyne. Typical
alkyl groups include, but are not limited to, methyl; ethyls such as ethanyl,

20  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-

25 dien-1-yl, buta-1,3-dien-2-yl, cyclobut-1-en-1-yl, 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 “atkynyl” is used, as defined below. In preferred embodiments,
the alkyl groups are (C1—Cs) alkyl, with (C1—C3) being particularly preferred.

30

“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



met hyl - propan- 1-yl, 2-nmethyl-propan-2-yl, cyclobutan-1-yl, etc.; and the
like. In preferred enbodi nents, the al kanyl groups are (Cl1l-8) alkanyl, with
(C1.3) being 5 particularly preferred. "Al kenvl" refers to an unsaturated
branched, straight-chain or cyclic nonoval ent hydrocarbon radi cal having at
| east one cWPR8HEEBbon double bond derived by the renoREI/UsK04NI1Mydr ogen
atomfroma single carbon atom 10 of a parent al kene. The radical may be in

erther the ol gyl HERIRHEER0 SRR et o AU PBRYR L TV @

al kenyl groups’in ut 'ar € no ope yls such as
prop- | - en- 1 - ypropanpyl] epsiogrophn- 1pylpekc2mntya:hybslsuchpa“sctphtananyIZblytbn-Z-yl 2-

DUt - 10 en 2- y1 MeEBHRAN A mogA-BIgHEn-Bik SYIRIENSA Y1 Bln: LSRG In 15
but - 2- en- 2-yl eg rr%o@lo Bhts; ﬁf'e alel%U%F%'@g%?g)ﬂlkar@Y%fhbﬁ 2} b APl yl,

cyclobut-1 -e , cycl and t'he kenvl
refers to mn pm@@mgﬂ%bﬁdeheanched stralght chain or cyclic nDnovaIent
hydr ocar bon radi cal having at | east one carbon-carbon triple bond 20
derived by the renoval of one hydrogen atomfrom a single carbon atom of a

t alk T 1 t t
Eﬂszyl ? %pgpynyf"ﬁﬁﬁénﬁ rjégé}%'rt% gh Eétuﬁé&%{j%%ch% st"f‘é@hﬂ&‘iauh'o%&éﬂbu?ynyl .

such as but - 1moy|nvaleyt hydmt:arbowraelchll havhgat:-leqstmeyoarb@m-cacbomrdbublm li ke. 25
al kan radi ¢

He | kvl K k
espect vel y, DR (R BTG mayel O S bitrBusH atefh R A et B8iph sfom
associ at eq hygf Q%I‘brﬂtaﬂ(éﬁﬂe aHe ﬂd@lﬂ%ﬂ)ﬁ'@% ih\eithePihac@sl ottriAs EhEfofRaRoPT

different heteroatons (including any necessary hydrogen or other atons).

Typi cal heter abwirt’eetd@ub@ptpmsx heyrical Bkenytasages Innch@pua@t anguiot §mited ot
limted 30 t t d s
TlthS © O Igthé: 8’ EMESSU&% gs 8%[’ i%hrﬁg Q%tpe{ %ﬁ é)?fspﬂc@esam& lan

het er Oaﬂ any can C al n on nore o
di f f erent hepmpeafemﬁ-yl gydupmp -1-eat gl ug:lodwp@aqn-@tyl,dxﬂmmﬂesaﬂdaﬂbm-

limtation, ), - 0- , thioether (:S), pldlt{j‘l
(550, epoxy T B IR0 Bt pTaR sl s S et 1 9 5y BBt i no
(-ONR -) 15' Wbﬁ@zfen Ry & )outehﬂ '30311@@-1£ |NE§1taNR3 d)en- , fégclobuM AR laZO -N=N-),
azoxy (- ,  azi g hano - 14-su fano (-SH2-),
sul f onyl ( S( oydok)qt-‘aau-& HeCYQIQ@tanéd@ne‘bt&lhem anﬁ therlﬂiépendent | y hydrogen
or (C1-Co6) alkyl.
“Alkynyl” refers to an unsaturated branched, straight-chain or cyclic
monovalent hydrocarbon radical having at least one carbon-carbon triple bond
20 derived by the removal of one hydrogen atom from a single carbon atom of a

parent alkyne. Typical alkynyl groups include, but are not limited to, ethynyl;

propynyls such as prop-1-yn-1-yl, prop-2-yn-1-yl, etc.; butynyls such as but-1-

yn-1-yl, but-1-yn-3-yl, but-3-yn-1-yl, etc.; and the like.

25 “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

30 to,N,P, 0,8, Si etc. Preferred heteroatoms are O, N and S. Thus,
heteroalkany! radicals can contain one or more of the same or different
heteroatomic groups, including, by way of example and not limitation, epoxy
(-0O-), epidioxy (-O-0-), thioether (-~S-), epidithio (-SS-), epoxythio

7



5 "Parent Aromatic Ring System ™ refers to an unsaturated cyclic or
polycyclic ring system having a conj ugated n el ectron system Specifically
included within the definition of "parent aromatic ring systenf are fused
ring systens in which one or nore rings are aromatic and one or nore rings
are 10 sat UMW 13nsat urated, such as, for exanple, i REBHE2004/HQtRe,
phenal ene, etc. Typical parent aromatic ring systems include, but are not

azul ene,  benbane - by aing £ O G R AT (AR T R e

azul ene, ene oronene h8xacene,
hexaphene, h(ab&l\leq),eazoa(sNFNeDaamw( N-@M}a,cazheinoi(ﬁﬂrfé—m)npbmmhamapht haI ene,

pentalont,  pEtaphance R Sh) RS Tigh Snanailf g RS

pl ei adene, pyh@ependdMtlydyididsSteor (tg.{b(;gpé]gﬂ tri phenyl ene, trinaphthal ene, and
the like "And:" refers to a nonoval ent aromatic hydrocarbon radical derived

by 20 theédrenpval of one hydrogen atom froma single carbon atomof a

Trited toradi e AerBichiRl Saefty ol MEh Wit iicdre "

acephenant hr ybelyeycllcarmgrwatwmhavuag @l ww@gdb@zreelectrmmmne szamfma@e
fl uor ant hene, uoren ene exa hene, hexal en as-i gﬁgcene

s-i ndacene, i W& d wiftlin the ¢ Rar @rorg@tgchl&%‘gy o0t FhEsed gt al ene,
oval ene, pent §ys¥er’hsqh Whfoh orR@BF ﬁ\@?élﬁngé)@r@ta%mc aPBYRNSaN6re MfdYaRNE,

phenal ene, phenanthrene, picene, pleradene, pyrene, pyranthrene, rubicene,
tri phenyl &he, saﬁuratagmruaseﬁueatedmhtamfcmee@mnlm indasiee indanee phenaleset s, t he

ary! a1 oup | lcCor At Bklr ol % Lo BSAAGIENE LRUANINAN ] o 0

Part icularly grou groups
"Aryl al kyl : " aeéa*ftaryue:nealacenafpﬂthyleaé Iadepgemmmwenmiaothracme)fazulwehydr ogen

atons bonded to a carpon atom typicgally a term nal ar bon a I s repl aced
VD 20051 003RSEET UG08, BHGUNE. Toprantienen fpréns i BxaConey BEgaRheRey | al ky|
groups incl Udﬁexeﬁ?ﬁe aéselnﬂ% Aé, 'E—‘irﬁﬂacbﬁe in@8HE Yhder, lﬁﬁsﬁﬂaﬁiﬁ&‘ﬁcﬂa&he

2- phenyl et hen-1-y napht h 2 nap thyI et han-1-yl,

2- napht hyl &t heatarhgzne omianao@alﬂr;a penta~2«prdiens ranacaneapentajgneand t he

e Per SBetlbEng Lo S Bl Spsfed GRS onk BoRRERRCh AbHe

pyranthrene, rubicene, triphenylene, trinaphthalene, and the like

“Aryl:" refers to a monovalent aromatic hydrocarbon radical derived by
20 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,
25 naphthalene, octacene, octaphene, octalene, ovalene, penta-2,4—-diene,
pentacene, pentalene, pentaphene, perylene, phenalene, phenanthrene,
picene, pleiadene, pyrene, pyranthrene, rubicene, trfphenylene, 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
30 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



[In preferred enbodi nents, the arylalkyl group is (C6.25) arylalkyl, e.qg.,
the al kanyl, alkenyl or al kynyl noiety of the arylal kyl group is (Cl 6) and
the aryl noiety is (C5.20). In particularly preferred enbodi nents the

aryl al kyl C5-13), e.g., the al kanyl, al kenyl or_alkyn noi ety of
the aryl al k@ﬁtﬁgog@%ﬁwﬁs (C1.3) 10 and the aryl rmi ety is f@”?ﬁ? ‘}/E?}én nor e
preferred aryl al kyl groups are phenyl al kanyls. "Al kanyl oxy:" refers to a

saturated br a\n&mﬁl,a trééi’cahtﬂfﬂl?él@rﬁélkﬂybup‘s inBRid_Y Blitave vt drfredidon al cohol
radi cal derived e renova drogen atom fromthe hydroxide

oxygen of theb%!wgr?ophem%iheaﬂ -yl %@H?Pﬂﬁﬁheng?mD@P‘Pfﬁ&lmﬁéw But are not

or opan 1-yi oxy N a8 PARrEengh IRANadopgiRlEs ) e o

cycl opr opan- 12yrhaphthophe:nyietbam-a|=wIaodyh@hkmpwmbpa@foat@hmbiejlbemye but an- 2-

| oxy, 2-neth 1- - 2- | gbut an- 1- yl oxy,
S0 erc. . dha FIRIEEREIE nasRarLre abTRah draare AN S g B o8hps ar e’
(C1.8) al kangh glwe&é@@%od{méhts ok 1kl @@up% (Ces éh}leWéberth@d " Par ent
Het er oaromati ¢ stem refers to a parent aromatic ring systemln

whi ch one carblhanysuaﬂkemw qraﬂ(yagladomtyhf thelmylalkplagroup i90eg) @andriBe aBb t o
repl ace the carbon, atons include and S. Specifically included within

the definiti oMOiALY isi&rsen) ﬁé%aé‘i'%’éﬁ"b’rﬂ’ﬁf%rqdl?f@b%@'ﬁleéﬁ%th%@rélaﬂﬁ’&@'@upl Big

Shiurated or Crahifie ket BRI TRILS e ARsRN dRIERIGY *°

chromene, 14 ndgh@me ér‘?ﬂﬁioréi?is e@s%ﬁeaeen fidte préferr@alargalkwgrobgé gfear omat i ¢
rlng systems I ncl ue but are not limted carbazol e |mdazole

i ndazol e, i ndphmylalhamﬂs; ne, indolizine, isoindole, isoindoline,
isOquinoIine, | sot hi azol e, isoxazol e, naphthyridine, oxadiazole, oxazole,
purine, pyran, pyrazine, pyrazole, 9 WO 20051003131 PCT/US2004/019911
pyridazine, pyri di 9gkari¥dy™ didis to B¥afRhRd RMAEHEd, StrBRht-8HAIRBEQYEIRE,

qui noline, quinolizine, quinoxaline, -tetrazole, thiadiazole, thiazole,

t hi ophene, tr menevalent bt)ﬁdf@h@ﬁb@n algadnol reglical derivesi b}’-iﬂiee'i%%ﬁ\&ﬂl oftheefers to a

ronoval enfs el ca BER AR iRl HRBL KR thdNor BSIHIP Rl AR 09N

atomfroma Sl a paren oaromati ¢ ring’'system °Typi cal

heteroaryl gr g:qmpsnmmthdeidgutlam nef lemitext to, methargdbxyo ethramgloxg) sroganyleed from

carbazole, | mgpo%%)gls%ch Iagdparczagallr? 1-3}[&%/%%?4:,0%8%&)5?bropan-2-yloxy ((CH3)2CHO-),

cyclopropan-1-yloxy, etc.; butanyloxy groups such as butan-1-yloxy, butan-2-

yloxy, 2-methyl-propan-1-yloxy, 2-methyl-propan-2-yloxy, cyclobutan-1-yloxy,
20 etc.; and the like. In preferred embodiments, the alkahyloxy groups are (C.g)
alkanyloxy groups, with (C4.3) being particularly preferred.

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

system in which one carbon atom is replaced with a heteroatom. Heteratoms
25 toreplace 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,
30 but are not limited to, carbazole, imidazole, indazole, indole, indoline,
indolizine, isoindole, isoindoline, isoquinoline, isothiazole, isoxazole,

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

9



i ndol i zi ne, isoindole, isoindoline, isoquinoline, isothiazole, isoxazole, 10
napht hyri di ne, oxadi azol e, oxazol e, purine, pyran, pyrazine, pyrazole,

pyri dazi ne, pyridine, pyrimdine, pyrrole, pyrrolizine, quinazoline,

qui nol i ne, ui nol i zi ne, quinoxaline, tetrazole, thiadiazole, thiazole,

t hi ophene, WAHW0&131 xant hene, and the like. In preferrBAT/EA9OHIAMAL S, the
het er oar yl group iIs a b5- 20 menbered heteroaryl, with 5-10 nenbered

et er 080 R B bR 55 o U, AUESBARE el o5 Lo

carbon atomi Qumapi:meﬂumxdnnél, tefraasle hiddtazols thiakole s héepHared trazbledi ment s

t he cycloheteroalkyl contaln up to four 20 heteroatons independently
sel ected fronm@dth @n%ra@y Ieeal cycl oheteroal kyl noieties include, but are
not limted to, radicals derl ved fromim dazolidine, norpholine,

pi perazi ne, piperidine, pyrazolidine, pyrrolidine, quinuclidine, and the
i ke. I n pheferredHetbrdiryiémeters tdha nuxmdveleet beteaddrgimatis radidalcderivet dyed

cycl ohet eroal kyl . 25 "C%cl OF éeroa ang " oref s toma saturat ed nonocyclic
or bicyclic all&i@foval gipreny rﬁgﬁﬂlatf:‘?{“ e 8 & PPAYH aced with N, 0
or S. In Certﬁé!éroér@ﬁ@tiﬁ'rﬁ\g 'T?B'bél ﬁ&&o@%}ﬁ?ﬂi@sﬂhaaﬂéa&)‘t'a@%tcom ain
up to four heteroatoms i ndependent sel ecte romN, O or S. Typical

cycl ohet er oal kmitgd tmoad@akstdawedrﬂmnmaérbamb kmidazale, mdaaqlednd@le indelinsal s

derived from r |

pyrazol i di ne, "@Qﬂ%ﬁg. %&hg&eqbs[éﬁt é’i 'ﬁgqu@é\@% fsﬁgﬂ?z%@ 'B(F)ﬁézq’ éf er red .
enbodi nentg, hbshmyﬁdhnée@mdm@id'@,mxbzole purtheh pmiagymixne;mfaﬂ@m er oal kanyl! .
10 WD 2005/ 003131 PCT/ U82004/019911 "Cycl ohet eroal kenyl : " refers to a

sat ur at ed _rmnBWdﬁq"?;e Fyrigdiney pyrirpiding, e rples fuireliine, ﬂ“W@W%r%‘"?ﬂi‘Fﬁon atomis
replaced wit hﬁmnoﬁzﬁé @1n6iblﬁ3rfeﬁ‘a90|esﬂﬁ£dléicﬁ% tRIEDORI RSP é{eg?na ole

cycl ohet er oal Kenyl "nay  contain’ up to four 't eroat bns I N en ently
sel ect ed frorw(ahtheneratﬁi theylikiec dh pcqferredandmwhkm;/me haieropind grouriswede, but

A TR e T Y

cycl ohetqual wPesTetreds a 3-6 nmenbered cycl ohet eroal kanyl 10 "Substituted:
refers to a radical in which one or nore hydrogen atons

“Cycloheteroalkyl:” refers to a saturated or unsaturated monocyclic or

bicyclic alkyl radical in which one carbon atom is replaced with N, O or S. In
certain specified embodiments the cycioheteroalkyl may contain up to four

20 heteroatoms independently selected from N, O or S. Typical cycloheteroalkyl
moieties include, but are not limited to, radicals derived from imidazolidine,
morpholine, piperazine, piperidine, pyrazolidine, pyrrolidine, quinuclidine, and
the like. In preferred embodiments, the cycloheteroalkyl is a 3-6 membered
cycloheteroalkyl.

25

“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
30 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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are each independently replaced with the sane or different substituent(s).
Typi cal substituents include, but are not limted to, -X, -R -0 =0 -OR
-OOR -SR -S =S, -NRR, =NR, -CX3, -CN, -OCN, -SCN, -NCO -NCS, -NO -NO2,
=N2, -N3, -NHOH, -S(0 20 , -S(O2MH, -S(O2R, 15 -P(O(0O)2, -P(O (0OH) 2,
-Q(OR _-C¥PREBR To(5)X, -QOR -qOO, -qS)russpyen
-C(S)SR, -C(ONRR, -C(S)NRR and -C(NR)NRR, where each X is independently a
hal ogen (preferably -F, -C or -Br) and each R is independently -H, alkyl,
al kanyl, al kenyl, al kynyl, alkylidene, alkylidyne, aryl, arylalkyl,

aryl het er oal kyI h&)@@i‘wtemalldaeﬂé’rreﬁmylcaa Isytural@danommiyeﬁ@ar mcydia:taikerqdl kyl,

as defi ned her rred s bst tuents,ingl uge dr X Iogen
C1. Bal kyl ISR A oRtBeR Blarh i eplacka TN, Ba et iy
Cl_Bal kyl t h' Os é@ﬁ&%ﬁx’b@éirﬂ@ﬂts tr@cﬁ,@fété}@bl@ﬂzﬂ Ay cofttalrl Gp tRFHURO,
Cl_gal kyl ani no Cl1_Bdi al kyl am no cl oal kyl am no, cyano, carboxy

Cl_7al kanyd oxbetereiays independeryly seles rcemw or &yTyp!@drqygmtemplh@nxu

e Fyr (o PR e, 0 o o kY I PAERS B b PaAEE) bony
‘i ndependent | ﬁyralzam pyfaline ihddlineppyranhamd theslikel 18 pesferrelssmibatimientss
possi bl e, such substituents may be 30 the sanme or different from each

other. 11 WO ﬁmm@i%rpatkémyw@@oﬁmrgbqrfd Wﬁmﬁtﬁﬁ@%‘ka’ﬁﬂ s disclosure, the
term nal portion of the designated side chain is described first, foll owed
by the adjacent functionality toward the point of attachnent. Thus, for
exanpl e, #0"phenyl CBubsitistedy' refers to aradicglliCwhichl éne 6r meobbydrogenttom$ers to

3 oD o LN S deRe VeriEned EARhe shh BB A
(1) wherein tirgpighr siffstifuRntsinBliaBEp@Chrahot Rihité@ ¢, el eim, - &, MY, -,
-0-0R, -8R, -§, =5, -NRR, =NR, -CX3, ~CN, —OCN, -SCN, —-NCO,
—NCS, =NO, =NO3, =Nj, —N3, ~NHOH, ~S(0),0", -S(0),0H, -S(O);:R,
15  —=P(O)(O’)z, =P(O)(OH)z, —C(O)R, —C(O)X, -C(S)R, —C(S)X, —C(O)OR,
—-C(0)0’, —C(S)OR, -C(O)SR, -C(S)SR, —-C(O)NRR, —C(S)NRR and
—C(NR)NRR, where each X is independently a halogen (preferably —F, —-Cl or
-Br) and each R is independently —H, alkyl, alkanyl, alkenyl, alkynyl,
alkylidene, alkylidyne, aryl, arylalkyl, arylheteroalkyl, heteroaryl, heteroarylalkyl
20 or heteroaryl-heteroalkyl, as defined herein. Preferred substituents include
hydroxy, halogen, C+.salkyl, C1.salkanyloxy, fluorinated alkanyloxy, fluorinated
alkyl C4.salkylthio, Cs.scycloalkyl Cs.scycloalkanyloxy, nitro, amino,
Ci.galkylamino, C4.edialkylamino, Cs.scycloalkylamino, cyano, carboxy,
Ci.7alkanyloxycarbonyl C4.7alkylcarbonyloxy, formyl, carbamoyl phenyl, aroyl
25 carbamoyl amidino, (C1salkylamino)carbonyl (arylamino)carbonyl and

aryl(Cq.galkyl)carbonyl,

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

when more than one of such substituent is possible, such substituents may be
30 the same or different from each other.
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7 Rz YAN R3 Formula (I) 15 The present invention is directed to

anal gesic and anti-pyretic uses of conpositions conprising a conpound of
Formula (I): YZR 4i / \\l R RR RS A N i R3 Formula (I) wherein:
12 WO 2005/003131 PCT/ US2004/ 019911 R1 and R2 are substituents

i ndependent ¥ 28&Y08¥3Ld from the group consisting of hydrBgEESAMPINIEAl kany] ;
R3 is selected fromthe group consi sting of hydrogen, Cl.8al kanyl,

hal oi . 3(G _e)al ka rgu%ﬂf\‘%ﬁg u?@-tﬁé't«%?é{lm q?ﬁor?&?’ﬁ\'eo@éméd sid8

cycl oal kanyl (Cl_e)a nyI oxy
G _8al kanyl t hehe(iicis df)ahbadylrst deedb@ih@adjhaayﬂfunﬂbrmm@wayd theypainbonyl

hal 3(C I bapyl ,  f rb. »
nenyT v o, (3 A TR oh Bidbbtess PGt R BR Gl

phenyl (Cl. 8) aglpstivlent ;&ef@@m Qwub%ktﬁé #rikny! and heteroaryl (Cl_e) al kanyl ;
wherein phenyl, naphthyl and heteroaryl are optionally substituted with one

to three %ubstl tuents i ndependently selected fromthe group consisting of
Cl. 6al kanyl, C2.6al kenyl, CI. 6al kanyl gxy, am no,

C1.g alkanyl
-?—01,6 alkanyl H/

10
An embodiment of the present invention is directed to a compound of

Formula (1) wherein the structure is numbered as defined herein.

5
X

Formula (I)

15
The present invention is directed to analgesic and anti-pyretic uses of
compositions comprising a compound of Formula (1):

Y. Z
R—— N Ve
N~ \\ Ry

Rs

A

N

Rs

Formula (I)

wherein:
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Cl. sal kanyl am no, di (C1. 6al kanyl )am no, Cl1_6al kanyl car bonyl, 15

Cl_6al kanyl car bonyl oxy, Cl. 6al kanyl carbonyl am no, C _6al kanyl t hi o,

Cl. sal kanyl sul fonyl, hal ogen, hydroxy, cyano, fluoroal kanyl, thioureido,
and fluoroal kanyl oxy: or optionally, when phenyl and heteroaryl are
optional Iy EQ[}Q%{OP{%% with two substituents attached tYFHBE$204H1Ear bon
atons, the two 20 substituents together forma single fused noiety; wherein

the fused noiety g L1SLi 3.5- and
LoD T 0 R T R e B I 88 e om

the group consisting afonsisting@é hydiogesankdLwsalkaagh 6al kenyl , Cl1_6al kanyl oxy,
25 am no, Cl1.6al kagyl am,n i sal kanyl ).am no . 6al kanyl, carbonyl ,
Cl. 6al kanyl car bonfl]IQbB?ys,e'e ‘?g’af'kcﬁﬁyﬂif8§98§'t’%§‘ﬂﬂﬂ 9“8%%%%2%?%&5{%‘00& bonyl ,
di (CL_6al kanyl) am nocariéyd(C,. Ghikadlk 8ayaiRéd CDydayingh Ca.sEyciGaksyny | t hi o,
Cl. 6al kanyl sul fonyl, hal ogen, h?/dI‘OXﬁ(,?BC ano, 30 hydroxycarbonyl, C6_loaryl,
chromanyl ,5 chronenyl, feyckalanyl(Cre)ld Ve;pn-aﬁ"'h@ﬁ)ﬂwcj-a)?ﬂ‘@&“yl , indolinyl,
i soi ndol i nyl, isoquinolsn ' i Ly s b 0 napht hyri di nyl ,
T okl ko R
pyrrolyl, quinazolinyl, y a , fgomyipl i nyl ,
gui nol i zi nyl, qui noxal 'a%' , _tetragzol ﬁ%‘ t hi @ZOL l, th#ﬁphepyl ,
f1uoroal kanyl and fl uor fq;(r. | GGGamypidgy, p WI'%V':‘O(\%@ s two
substituents attached tgheHi(@SERIkamdI lgﬂenﬂm%?alkérgﬂ SHEhyIEYRRIkyhyent s

é lety: wh he 5 fused y

together forma single fused noilety; ereln nolety is selected

fromthe YWoup consist imﬁymlnyl(Q@m;m%andmteroxm&@)-a)aﬂ@nyl;m@qr@nmgnylo t wo
Ot e hdohu S o Ao G0 SRR L o 20"
di (C1. 6al kanyl ) ami no, Ilifiré3lsisstikamts miebengéntlyGhldned oy thargrony | oxy,
O Bl oy oh & O3 s BRI B, ey, o GGy ™ 2 10
C1.salkanylamino, di(C4.salkanyl)amino, C1_salkanylcarbonyl,
15 Ci.salkanylcarbonyloxy, Cs.galkanylcarbonylamino,
Ci.galkanylthio, Cq.galkanylsulfonyl, 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
20 substituents together form a single fused moiety; wherein the
fused moiety is selected from the group consisting of -(CHz)s.5-
and -O(CH3)1-30-;
R4 is one to three substituents independently selected from the group
consisting of hydrogen, Ci.galkanyl, Cpsalkenyl, Cq.salkanyloxy,
25 amino, Cq.salkanylamino, di(Cqsalkanyl)amino,
Ci.salkanylcarbonyl, Cq.galkanylcarbonyloxy,
Ci.salkanyloxycarbonyl, Cq.galkanylaminocarbonyl,
di(C4salkanyl)aminocarbonyl, Cqsalkanylcarbonylamino,
C,.salkanyithio, Cs.galkanylsulfonyl, halogen, hydroxy, cyano,
30 hydroxycarbonyl, Ce.1paryl, chromanyl, chromenyl, furanyl,
imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, naphthyridinyl, oxazolyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl, quinazolinyl,
13



hal ogen, hydroxy, cyano, fluoroal kanyl and fl uoroal kanyl oxy; Ais -(CH2)m,
wherein mis 0, 2 or 3; 15 Y is -(CH2)" X- or -X(CH2), ; XisOorS; nisOorl;
Zi sOorS; and enantiomers, diastereoners, tautoners, solvates, and

pharmaceutically 20 acceptable salts thereof. For enbodi mnents of the present
i nventi on, Wpéf"éfoﬁﬂpil: a) Rl and R2 are substituents i ndREEHEEIIIPILel ect ed
fromthe group consisting of hydrogen and Cl. 4al kanyl; 25 b) Rl and R2 are

substituents i ndependeny,l; £ L0m,i S{ of hydrogen,
met hyl, ethyl and pr Op;ﬁ@ﬁ%ﬁﬁk‘%ﬁﬁﬁ)ﬁzn&g, Q?'L‘Bgﬂﬂ'&f,“'ﬁ%%' ﬂlhn g{}g’nde_ﬂtly

sel ected fromthe grouphiophesylsfliorgalikbnyiyahddyenoaliahydoxy lor oglior8lyj wheml ect ed
fromthe group consisting. Qf hydrogen al, kanyl . 30 . 8al kenyl

Co Bal kynyl 1. sai kanyRomprert By ERRR AtecRed I aisngt taran oS kg
hydroxyCl_5al kanyl, t hiQftetitiénts togeiey Forfi 8elngle fiksab radigty; wherein the

phenyl (C1. 8) al kanyl, and heteroaryl (Cl.8)al kanyl ; wherein phenyl and

het er oaryl5 are opt i onalfuged majgly i9selecied fom tergrogpaonssiing of -(Csizbst i t ut ed

with one to three subst _%l(tcgli ngependent|ly sel ected from the group
consi sting of Cl_5al kan%/rfd(;xy arﬁ}l“%idr oxy; or optionally, when phenyl and
het eroaryl are optRekadrey/tostwassubstituedtsintiépénientiyiselccted-inbm thaigreuphed to

adj acent carbon atons, the two bstituents together forma 5 single fused
moi ety; wherein the noi‘é}r?'sit'é‘gsoﬁ‘é‘a'iogﬂnf b@ﬁlka@q\'gilﬁll;’)Gf!kﬁﬁyl;r'nC1é§“k%ﬂ‘g’9"sel ect ed
fromthe group consistifgief d?)ééik@l%ﬁﬁhidﬁ?ﬁﬂ&h-eal@ér{yhlamiﬁo met hyl -al | yl,

y Yy

propynyl, hydroxyethyl, methylthioethyl, nethoxyet h%/I ., thiofornyl,
phenyl i mi f®dmet hyl , phen@i4alkanyigasbor,€r-aatkgnylcarbenylokyny| ;  wherein the

phenyl in any phenyl - coat gjni Lhuant_ j | 10 substituted
Wi th one hydroxyl gr oup¢1'%|%@8€@ébgg h—?a'ﬁéﬂyﬁﬁjﬂ"%%t&?%}"’ or
heteroaryl met hyl ; g) RAC|.galikarglidapbdriviarminepCstadlkarsithid, O dalkengsuifdnyl,sel ect ed
fromthe group
ha|ogenl, hydroxy, cyano, fluoroalkanyl and fluoroalkanyloxy;
A is -(CH2)m—, wherein mis 0, 2 or 3;
15 Y is -(CH2)nX- or -X(CHz)n-;
XisOorS;
nisOor1,;
ZisOorS;
and enantiomers, diéstereomers, tautomers, solvates, and pharmaceutically

20 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 Cy.salkanyl;
25 b) R and R; are substituents independently selected from the group
consisting of hydrogen, methyl, ethyl and propyl;
c) Ry and R are substituents independently selected from the group
consisting of hydrogen and ethyl;
d) Rj is selected from the group consisting of hydrogen, C1.salkanyl,
30 Cz.salkenyl, Cagalkynyl, Cq_galkanyloxy(C4.g)alkanyl,
C1-galkanylthio(C1.s)alkanyl, hydroxyCi.galkanyt, thioformyl,
phenylimino(C1.s)alkanyl, phenyl(C+.s)alkanyl, and
heteroaryl(C1.g)alkanyl; wherein phenyl and heteroaryl are optionally

14



consi sting of hydrogen, Cl.6al kanyl, Cl1_5al kanyl oxy,

Cl- 6al kanyl am nocar bonyl, Cl1 6a|kany|carbony|an1no hal ogen, hydroxy, 15

C6. 10aryl, chromanyl, chronenyl furanyl, imdazolyl, indazolyl, i ndol yI,

i ndol i nyl , |30|ndoI|nyI |soquinolinyl, |soth|azolyl I soxazol

napht hyri di WOI200S8034351 yi | pyrazinyl, pyrazolyl, pyri dazﬂ?@ﬁmszﬁ&mlaﬂlhyl :
pyrimdinyl, pyrrolyl, qU|nazoIinyI quinolinyl qui nol i zi nyl, qui noxal i nyl,

tetrazolyl, thi az@u%ggtufébdwﬁﬁhﬂe%m’rbe sfBstthefd ihde fha%g&@c@gﬁ%t uent s

|ndependently sel ect group consisting rogen, . 4al kanyl ,
Cl4al kanyl oxy, haltbggmumpbtarsjsting df G+aalkanyloxry dad blygtoxyi omnetainglly, whresol yi |

R A e L
qui nol i nyl, tetraziathedtdad d@@buﬂ carbbh aiies) the m@!éuaﬂﬁuémdrt@getheﬂfbn% is one
to two substltuents |ndepen ntly selected fromthe grou con5|st| ng of

hydrogen, Srethyl, siRdindxsed Beishs whargdithe mietyis selgn rom -9(Clp)130-;
6- di nyl | tit t
6By a5 ek SO nordhe Bb Rt st SPichoBds. dguhymupupst Luent s

hal ogen; k) R5 is rhgithybglgmh, propynyh h)&ire)()@tﬂﬁy) Onéthylthlniethyl insethOGeH2- ; 15 WO

2005/ 003131 PCT/ U 4/ 0 X 0; d
conbi nati ons of a)%lq?f? ‘iyw%ﬁf'yﬁ’ﬂwérl‘eﬁhﬂ @@%’P@ao@%ﬁprﬁﬁﬁﬁéﬁ)ﬁﬁ(@ﬂn? nd -9
invention is a conpearamh 1k Wh%n@'ﬁhen‘ﬁp&ﬁﬁélﬁm Rubstitueht dddtenyly R2 1S

Eﬁ’\@'n
Cl- 3al kanyl or hydrogen; IS sélectéd fromthe group consisting of
hydr ogen, 10C1- 5al ka&gﬂstltut@lzwgbloklérfwmﬂﬁgl@apkynyI

d - 8al kanyl oxy( %1R35?se}1|)}8?68'4n methyl, allyl, or heteroarylmethyi;

g) R4 is one to three substituents independently selected from the group
consisting of hydrogen, C4.galkanyl, C4satkanyloxy,
Ci.salkanylaminocarbonyl, Cs.salkanylcarbonylamino, halogen, hydroxy,

15 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 thiopheny;

20 h) R4 is one to two substituents independently selected from the group
consisting of hydrogen, C4.4alkanyl, Cy4alkanyloxy, halogen, phenyl,
furanyl, imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl,

25 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

30 consisting of hydrogen and halogen;

k) Rs is hydrogen;

I} A is -(CHz)o.2-;

m) A is -(CHa)2-;

15



G . 5al kanyl t hi o( G - 8) al kanyl, hydroxyCi $al kanyl, thiof ornyl,

phenyl i m no(Cl. 8) al kanyl, phenyl (C1. 8) al kanyl, and heteroaryl (Cl1_8)al kanyl ;
wherei n phenyl and heteroaryl are optionally 15 substituted with one to

t hree substituents independently selected from the group consisting of

Cl- 6al kany! WAL dr oxy; or optionally, when phenyl &ﬂUWQW%FyI are
optionally substituted with two substituents attached to adjacent carbon
atons, the two %It)lp(sgld F:gts together forma single fused noiety; wherein
the noiety is selected from-Q(CH2)1 30-; 20 R4 is one to three substituents
i ndependent |y se)@ds®&d fromthe group consisting of hydrogen, Cl-6al kanyl,
Cl- 6al kanyl oxy, Ql.e:gﬁlﬁl%@nyl am nocar bonyl , G _6al kanyl car bonyl am no,

hal ogen, hydrox>P ryl, chromanyl, chronenyl, furanyl, imdazolyl,

i ndazol yl, i ndolqylcgmbmyj@hg@yb thré@gmﬁféb i soqui nolinyl, isothiazolyl,
isoxazolyl 25 napht hyri di nyl, oxazoly yra2|nyl pyrazol yl, pyridazinyl,

pyridinyl, pyrlnldlnyl yrronI qU|nazoI|nyI qU|noIinyI qui nol i zi nyl ,

qui noxal i nyl, tetbﬁ l+od|rtng teé preseit ’ﬁ’}ghﬁ&l{IWL’om?E”h oppsnﬁaﬁwoogen

substituents |ndepen ently se ec rou SI's

and hal ogen; W®fieren:i s absent or CH2CH2; Y is 0 S CH20 or OCH2; Z is O
and enanti oners, ef eo tautoners, solvates, and pharnaceutically
16 WD 2005/ 00313V ‘?%lv @%26 4/019911 acceptabl e salts thereof. Another

enbodi ment of theg, ipICESBRENYIBIRHIYent S @ conpound of Formula (1) wherein: 5
R, 1s Cil. 3al kanrrlg2 I%gsé Cii SZﬂkadngél or hydrogen; R3 is selected fromthe

group con$®sti nd?ads ShL@@fefbfé@m th@IQI‘QHP ceflsisting hyﬁmgwt Casaliganylpr opynyl

et ™, et S YNNG B B B BRGRRY o) T et 1

phenyl - cont ai ni ng eyfsikarylthitiCi.s) amphylohydrbxycmn@wt thiefbrivyt, h one hydr oxyl

grotp. phenylimino(Cj.g)alkanyl, phenyl(Cs.g)alkanyl, and
heteroaryl(C1.g)alkanyl; wherein phenyl and heteroaryl are optionally

15 substituted with one to three substituents independently selected from
the group consisting of Cisalkanyloxy 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)1.30-;

20 R4 is one to three substituents independently selected from the group
consisting of hydrogen, C1.alkanyl, Cq.galkanyloxy,
Ci.salkanylaminocarbonyl, Ci.galkanylcarbonylamino, halogen, hydroxy,
Cs-10aryl, chromanyl, chromenyl, furanyl, imidazolyl, indazolyl, indolyl,
indolinyl, isoindolinyl, isoquinolinyl, isothiazolyl, isoxazolyl,

25 naphthyridinyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl,
pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, quinolizinyl, quinoxalinyl,
tetrazolyl, thiazolyl, and thiophenyi;

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

30 A is absent or CHyCHy;

Yis O, S, CH20 or OCHj;
Zis O; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

16



R4 is one to two substituents independently selected fromthe group

consi sting of hydrogen, Cl_4al kanyl, Cl.4al kanyl oxy, hal ogen, phenyl,
furanyl, inidazolyl i ndazol yl, indolyl, indolinyl, isbindolinyl

i soqui nol i othlazolyl i soxazol yl , oxazolyl pyrazin razol yl,
pyri dazi nylvé(’0 2&;?0%'1% pyrinidinyl, pyrrolyl, quinoli n'ifFT/UQé?“I’(Hg%FyI

t hi azol yl, thiophenyl, and hydroxy; R5 is hydrogen A is absent or CHZCHZ;
20 Y is O S, 3Rt Sgg—g,;ere& is 0; and enantioners, diastereoners,

taut omers, solvates, and pharmaceutically acceptable salts thereof. 25
Anot her enbodi ment of the present invention is directed to conpositions

Pyr ogen: RS i 5 5 Aupug: o aEMh et g b S TnyEntch 55 Wimpdtd o7y e ©
benzo[ 1, 3] di ofipwhérejnt:met hyl , car bam m doyl, 1- H-| m dazol 4-yl met hyl ,

phenyl i m nonet hyl, |-prop-2-ynyl, thiofornyl, 2-hydroxyphenyl -net hyI ,
hydroxy 3® et hylRt isEns@d%90¥i hyl, 2-methyl -al lyl, 2-nethyl-but-2-enyl, allyl,

f uran- 3-yl net hyl et hyl, phenet hyl, pyridin-2-yl methyl,
t hi ophen- 2-yl %2 Y U1 3%%%?%%;({389{\/\0 substltuents i ndependent |y sel ect ed

fromthe group éhnsselectegl fodm thqgrmgmqnstsnngalf kudrpigen Onethyll, lkallyly Roxy ,

hal ogen, phenyl, fur |m'daz 50003131 PCT/ US2004/ 019911
i ndazol yl, i ndol yI MBW‘X‘WPP ' Y%B)fyeltm m?@’d’é&%ﬁ% mﬁt'i‘ lhi%%ﬁ% azol yl ,

i soxazolyl, oxaz Othidfor fﬁ?ddWhund?Nétﬁ%IObb{énetﬁW aR@BERYOaryREL.bdikany;
pyrimdin I pyrrol yl qgui nol'i nyl razol hi azol yl , thi ophenyl, and

hydr oxy; i s absewhergin ezthenyl 'n\aﬂYsof@”éﬂ'CCE'ta'&m subsgtugnt is optionAly .
B P USSR Ry aggmound of Formia () wherer
group consi sti ndR40$ ohg do twe subsitudats iradependei@l S=¢dted ylom €2 gralipynyl ,
C1. 8al kanyl oxy( Cl_édn%%s‘%ﬁgg%f hydrogen, Cy4alkanyl, Cs.4alkanyloxy, halogen, phenyl,
furanyl, imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
15 isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl,
and hydroxy;
Rs is hydrogen;
A is absent or CH,CHy;
20 Yis O, S, CH>O or OCHy;
Zis O; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

25 Another embodiment of the present invention is directed to compositions
comprising a compound of Formula (I) wherein R, is ethyl; Ry is ethyl or
hydrogen; Rj is a substituent selected from the group consisting of
benzo[1,3]dioxol-5-ylmethyl, carbamimidoyl, 1-H-imidazol-4-yimethyl,
phenyliminomethyl, 1-prop-2-ynyl, thioformy!, 2-hydroxyphenyl-methy!, hydroxy-

30 ethyl, methoxy-ethyl, 2-methyl-allyl, 2-methyl-but-2-enyi, allyl, furan-3-ylmethy,
H, Me, methylthioethyl, phenethyl, pyridin-2-yl methyl, thiophen-2-yl methyl; R,
is one to two substituents independently selected from the group consisting of
hydrogen, Ci.4alkanyl, C4.4alkanyloxy, halogen, phenyl, furanyl, imidazolyl,
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Cl1. 5al kanyl t hi o( Cl1. 8) al kanyl , hydroxyCl_3al kanyl, thiofornyl,

phenyl i m no(Cl_5) al kanyl, phenyl (Cl. 8) al kanyl, and heteroaryl (Cl_e)al kanyl ;
wherei n phenyl and heteroaryl are optionally 15 substituted with one to
three substituents independently selected from the group consisting of
Cl_6al kany! W23 dr oxy; or optionally, when phenyl E‘F\Wﬁ@%‘ilé%lrlyl are
optionally substituted with two substituents attached to adjacent carbon

atonms, the t t | t: : ; ' &bt ' erein
the moi ety | onSara KRR IRad 8GR RRiad B Dgu R SO UREANTI GO T £ et <
i ndependent | yoxsobd,tmdaZiny npyrazolgh pwidazirohgiysidinyy pyfintigidylopemolylC1l 6al kanyl ,
Cl_6al kanyl oxy,. Cl1 6al kanyl am n bonyl ., C1,6pal kany] carbonyl am )

hal ogen, hydré‘*’??“ny&ge{r %I '@??@%W%nwh?%qumfﬂxyff #Saﬂ'@ff%rx%e&ﬁ%zw ,

i ndazol yl, inded ) or SidWtpriiggl., 1soindolinyl, isoquinolinyl, isothiazolyl,

| soxazol yl, 25 napht hyridi nyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl,” pyrimdinyl, pyrrolyl, quinazolinyl, quinolinyl, quinolizinyl,

qui noxal i nyl, tet ' %@I ' L |
substituents i ndep’éﬁ@glﬁy%}g@g‘ ec ec%llltqer %g?ﬁghg%@wg@o@?é@%&ﬁ&ﬁ@uﬁogen
and hal ogen; @Pwhefdi’CH2; Y is 0, S, CH2Z0 or OCH2;, Z is 0; and enantioners,

di astereoners, tautoners, solvates, and pharmaceutically 18 WO 2005/003131
PCT/ US2004/ 0199T% 15 §&us@§8BYl e salts thereof. Another enmbodi ment of the

present inventi ik ®.3akAAAYH M dRIgeRor mula (1) wherein: 5 Rl is
G _3al kanyl ; RZ(R}SI E@%a?@nyWM ey(’]lrogen; R3 is selected fromthe group

consi stintp of hyRirisgelectatkirtipithe graun cordistingtofipydeigen| C1-palsphy| ,
phenet byl and het GrEFIIGERE Yk Grgt koo GrORIBEME honyl "1 n any
phenyl - cont ai ni ng suhskariyithi{Ci.HamahyiongdrbyyC Sialkeinil, tiefdriwyt h one hydr oxyl
group: phenylimino(C1.g)alkanyl, phenyl(C.g)alkanyl, and

heteroaryl(C1.g)alkanyl; wherein phenyl and heteroaryl are optionally

15 substituted with one to three substituents independently selected from
the group consisting of Ci.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(CH;)4.30-;

20 R4 is one to three substituents independently selected from the group
consisting of hydrogen, Cq.salkanyl, Cisalkanyloxy,
C1.salkanylaminocarbonyl, Cisalkanylcarbonylamino, halogen, hydroxy,
Cs.10aryl, chromanyl, chromenyl, furanyl, imidazolyl, indazolyl, indolyl,
indolinyl, isoindolinyl, isoquinolinyl, isothiazolyl, isoxazolyl,

25 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;

30 A CH,CHy;

Yis O, S, CH,0 or OCH,;
Zis O; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
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R4 is one to two substituents independently selected fromthe group
consi sting of hydrogen, Cl.4al kanyl, Cl4al kanyl oxy, hal ogen, phenyl,

furanyl, inidazolyl i ndazol yl, indolyl, indolinyl, isoindolinyl
i soqui nol i % 15 i sot hiazolyl, isoxazolyl, oxazolyl, py ramg pyrazol yl ,
pyri dazi nyl WO2845%033hy| . pyrimi dinyl, pyrrolyl, quinoli nYgT/U @Qﬁ(ﬁﬁﬂilyl :

t hi azol yl , thlophenyl and hydroxy; R5 is hydrogen; A is CH2CH2; 20 Y is
0, S CH20 or o tﬁeéa. tﬁé gnd enantioners, diastereoners, tautoners,

sol vat es, and® naceu ?y accept abl e salts t her eof . 25 Anot her

enbodi nent of the present invention is directed to conpositions conprising

a conpound of For myl I [ ei is ethyl; is ethyl or drogen; R3
is a substituent g”@@ééé”&ﬁW?ﬂ@%&%ﬁﬁssﬁﬁgygﬁ%'sﬁfCo'Xpound of BTt
benzo[ 1, 3] di Ogﬂt/vhéréfrﬂ et hyl , carbam m doyl, 1-H i m dazol -4-yl nmethyl,

phenyl i m none prop-2-ynyl, thiofornyl, 2-hydroxyphenyl-nethyl,

hydr oxy 305 et hyIR1 laﬂmali@nﬁt hyl, 2-nethyl-allyl, 2-nethyl-but-2-enyl, allyl,

f ur an- 3- ylnethy et hyl, phenethyl, pyridin-2-yl nethyl,
t hi ophen- 2-yl |é1 3%% hﬁm@gﬂtv\o substituents i ndependently sel ect ed

Lr ;)m t he gLoupI cR},Pslsetelct@ Mmgha@rwmns@mgaifhﬁ%dgencgneg%ﬁjs lzgzyblggll
al ogen, pheny ur i m dazo

i ndazol yl, indolyl me%gllylngqopypglot\{m 91#'9/3{ mP&?ﬂ‘M |"Pf§1|"y| h%%g iazol yl ,
i soxazol yl, Oxazotrmtforwreﬁé Htmcﬂﬁétﬁ?PbHénetHylr bﬁayewbaryw bRk

pyrimdinyl, pyrro ul no i nyl, razol thrazol ylI',” 't hi ophenyl, and
hydroxy; Mis CI—|20MBere\n the ghenyl w@n)epfmylsmntllnmg)swiIQtRMGﬁjomtmally)f t he

Formul a (1) wher oi PteE8 Wil A GABRThGE™ =38 2™ clbet i tuent sel et ed
fromthe group QQHSIoaeltﬁgwofsubeﬂitZlthté lﬁdébenuehﬂﬁsedecteﬂtfsdm thecgrdopr ni m doyl ,
5 b oypneni vy SR, B el ccro,dnomty ™'
methyl, H' Ve, met fuhdyti ir6andlyl, ABSZANSREbEY inddifyl, SoRRoihg, ls8RuiRbRSA, t uent s
15 isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl,
and hydroxy; :
Rs is hydrogen;
Ais CH2CHy;
20 Yis O, S, CH20 or OCHy;
Zis O; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

25 Another embodiment of the present invention is directed to compositions
comprising a compound of Formula (I) wherein Ry is ethyl; Rz is ethyl or
hydrogen; Rg3 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-

30 ethyl, methoxy-ethyl, 2-methyl-allyl, 2-methyl-but-2-eny!, allyl, furan-3-yimethyl,
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, C+.4alkanyl, Cy.4alkanyloxy, halogen, phenyl, furanyl, imidazolyl,
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I ndependent|ly selected fromthe group consisting of hydrogen, nethyl,

nmet hoxy, brono, fluoro, 5- or 6-phenyl, 5- or 6-pyridinyl, 5- or 6-furanyl,

and hydroxy; Ais CH2ZCH2; Y is Oor S, and Zis O 15 Another enbodi ment of
t he present invention is directed to conpositions conpr|S| onpound of

Formula (1) W@%@Pﬂ Rl is ethyl; RRis ethyl; RBis a Fg@i’ﬁé‘H?” el ect ed
fromthe group consisting of H, benzo[1,3]dioxol 5- ylnethyl

1-Himd I < I

phen;/lml maﬁgrre ﬁé{%ol{ﬁEﬁ\Ia}Sed AF‘%‘?}E‘Q{%&U@WBW gggﬁglelﬁ%ﬂ?gse% ect eéd))%rowt he group
or o p P?d??*‘”m‘y“‘g"”r“azé“’?‘Wﬁzﬁ’"‘b"“ﬂ"@”?ﬂ‘é‘;‘“"‘”w RO o 1500 5 and
215 o Anot rineib iAo P AP oo ARV RY: A R Fagtad” isD

compound 25 gfaMppmeia (1) wherein R4 is preferably substituted at the 5-
or 6- position of Formula (lI). Another enbodi nent of the present invention
Is direct to corrp05| tions conprising a conpound selected fromthe group

T e 0 (0. RL | , s et hyl

s et iyt ra +ATOREPEBOARETRN the bibstHhGE R in dfBledil coRfposfiofis"

%gnpouna o; ::gasrgggrr\]? b)coMmmd;beEo;mla;(d)lmyhereRQRi.S@thpllyR,z (ljﬁthiys RAisB4 is H,
I'S

PCT/ US2004/ 019/4pstituent §ﬁi§8tﬁ€’dff ?h% OFRHRCQNE)S W&@? Qﬁﬂzgﬂq Q?Q'Oé?'gv'm%yh S

ethyl, R3 is fhrp .Hnﬁjo}ﬁ 1Fﬁ |mid3azH|~4&| h%tt%@%%h%do?n&hylaﬁ‘%gp-'z%/rgl

corrpound of Fornmu retn R i's
benzo[ 1, 31 othidfosnyl) Mvdmxypmnylsneﬂhylmydrsxﬁthw, mt@wemyl alyli furam3eyl  and

henet byl - Raetyi i e Tt niely AN ordy R bbb o U8ilEe Comound

of 'Fornul a (IhdependimiyReldctedfrom ﬂwe@oupﬁc@rﬁé?&tlng de@rﬂ ,yethy#4 is H R5
Is H Ais absent, Yis CH20O and Zis O a canpound, of Forrrula (1) wherein

R is ethyl, F@t|C§<YePW'I‘° fiegre, - r?é@h@‘?enYhﬁ %3 G'H%f“dmél'-l%oﬂ faranyl @hdent , v is
O and Zis OQ&QWW%L@HZG%,@TS@WS(b)\d%@rc?' nR is ethyl, R2is et hyI

R3 is all ¥I
Anaother embodiment of the present invention is directed to compositions

comprising a compound of Formula (1) wherein R1 is ethyl; Rz is ethyl; Rz is a
substituent selected from the group consisting of H, benzo[1,3]dioxol-5-
ylmethyl, 1-H-imidazol-4-yl methyl, furan-3-ylmethyl, pyridin-2-ylmethyl, and

20 phenyliminomethyl; R4 is a substituent 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; A is CH,CH,; Yis O or S; and Z is O.

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

Another embodiment of the present invention is directed to compositions
comprising a compound selected from the group consisting of:
a compound of Formula (1) wherein R4 is ethyl, R is ethyl, R3 is methyl, Ry is
H, Rsis H, Ais absent, Y is CH-0, and Z is O;
a compound of Formula (I) wherein R4 is ethyl, Ry is ethyl, Rz is H, R4 is H, Rs
is H, Ais absent, Y is CH,O, and Z is O;
20



R5is H Ais absent, Yis O, and Z is 0; a conpound of Formula (I) wherein
R is ethyl, RRis H R3is nethyl, RAis H R5is H Ais absent, Yis
CH2O, and Z is 0; a conpound of Formula (1) wherein R, is ethyl, R2 is H R3
is 1,1,1- trlchlo t hoxycarbonyl, R4 is H R5is H Ais absent Y is CH2Q
and Z is oY 6?0(2,5%‘3 Ind of Formula (1) wherein R is et RET/URBOYUNYY R3 g
H RAis H RSis H Ais absent, Y is CHO andZ|SO a conpound of

Formula (1) Vw‘aeé&hgodﬁad bﬁFSﬁﬁmé (I}%e\'ér&'ﬂi @%t a g2 n%'RPiétH R, 8NIR; R4 is

H R5is H A 1s absent, und of Forrrula(l)
wherein R, is ethylis HRAISQbﬂﬁnRS’IB@tamdcﬁoise(hrz yI methyl, R4 is H R5 is H,

A is absent, I ) wherein R is
ethyl, R2is ﬁé?@gg %0%86@'539%9%'@?m§)§w ﬁ?s'g%iﬁ% (SI s absent, Y is

CH20, and Z is O adepoopoBidibxof-5fytmatiliars is HYReILHNARS absertt] ¥y CH2Q,is H R3
is cyclopropyl net hyl R4 is H RSis H Ais absent, Yis CH20, and Z is O;

a conpound of Formﬁ"&%ls) wherein R is ethyl, R2is H R3 is pyridin-2-yl
nmethyl, R4 is sd ﬁgm@; Is gﬂmund of
Formul a (I)V\heér_té?rﬁé?? lss'f 'étgrﬁ‘;}‘?a? |selp|,ﬁ1§elmf’%2l—€ %azollscbhe;ﬁe

isH R5is H Aids thgrisBH A isabeeROY is @D, asd & isX; WO 2005/ 003131

PCT/ US2004/ 019911 a ¢ und of  Farmul a (.1 ) ein s. et h . is H,
RS 1 5 - hydr o8 SamABYTO R, BRERYR- (haiefein B bV e BB R N Bodehe VT s
CH20, and Z is O; %lgcp{rmw@bgéht Roismatz0, (dnd zvtgeoel n R4 is ethyl, R2 is H,
R3is allyl, R4 is is H Ais absent, Yis CH20O and Zis Q

conpound of Fa? aemaound oferaula (B.whegelet%ys ethip, stlSﬁtthmfpﬁf@Mbﬁqyﬁﬁ R4 is
H RS is H Ais atﬁ;q%'quﬁ]%Qﬁs@ doSZ Oa corrpound of Formula (I)
I's p

wherein R is ethyl enéet , isH RSisH Ais
absent, Y is Q camgodnd sf Bormulec(t)wﬂwneincﬁ1 |§ethy|ull%>g lSle).'hWR:[ sialyRRsiisHet hyl ,

2 LS e S A bl s Gzl ) SRS S Y L
is H R5 a compound of Formula (1) wherein Ry is ethyl, Ry is H, Rs is methyl, Rq is H,

Rsis H, A is absent, Y is CH,O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is H, Rz is 1,1,1-
trichloroethoxycarbonyl, R4 is H, Rs is H, A is absent, Y is CH;0, and Z
is O;

a compound of Formula (1) wherein R is ethyl, R, is H, Rz is H, Ry is H, Rs is
H, Ais absent, Y is CH20, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz is H, R3 is 2-methyl-but-2-
enyl, Ry is H, Rsis H, Ais absent, Y is CH;O, and Zis O;

a compound of Formula (I) wherein R4 is ethyl, Rz is H, Rj 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 Ry is ethyl, R is H, R is 2-methyl-aliyl, R
isH, Rsis H, Ais absent, Y is CH,0, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz is H, R3 is
cyciopropylmethyl, R4 is H, Rs is H, A is absent, Y is CH,0, and Z is O;

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

a compound of Formula (I) wherein Ry is ethyl, Rz is H, R3 is 1-H-imidazol-4-yl
methyl, Ry is H, Rsis H, A is absent, Y is CH>0, and Z is O;
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iIsH Ais CH2ZCH2, Yis 0, and Zis 0; a compound of Fornmula (1) wherein R
Is ethyl, R2 is ethyl, R3 is furan-3-yl nethyl, R4 is H R5is H Ais
CH2CH2, Y is 0, and Z is 0; a conpound of Formula (1) wherein R is ethyl,
R2 is H, henethyl, R4 is H R5is H Ais CHCH2, Y is CHO andZ
is 0; a con‘BB&ﬂ‘g/OB?mf:orrmla (1) wherein R is ethyl, Re %GT/IB20p#01p1
phenethyl, R4 is H R is H Ais CHCH2, Yis O andZ|SO a conpound of

Formil a (1) Whee&hgod dbeF&mMég %eragﬁzhybmgm .§Htﬁ3a§43hydroxw§1 hyl, R4

is H RS is H, Alsasen a conpound o© Forrrula(l)
wherein R, is et hylmetmxywe@u/hmlethyRR4l is FbﬁsllalthﬁQlSﬁbsen‘thhl,%lCHm adH R5 is

H A is absent, YISO and Z is 0; a conpound of Fornmula (I) wherein RL is
ethyl, R2is ethyl %ls 2- hydroxyphenyl -nmethyl, R4 is H R5is H Ais

absent, Y is Qac@ﬂgolan 6f Bormwla ¢ly mpereid Rafis Eﬂfyn‘leas(]-I Raibeligi R, i Hj Rs et hyl ,
R2|sethyl R3 is carbammdoyl, R4 is H R5is H Ais absent, Yis 0, and
Zis 0; a corrpound inH, ﬁd?@@ﬁﬁm( Yj's\ﬁﬁ'&pelaﬁ Kisi& ethyl, RRis H R3is H R4

is H RS I
et P,  pdbuigseEbmiols ierdlit ds biyDR ActprMeRbITRRTH 2 (1)
is absent, Y is O HyRb IEHSC\@atESeObﬁbeLGHzQ),faﬂﬁﬂlﬂjoa (1) wherein Si is

thyl, R2 th H R4 I R5 H, A
it 12 6 Dol bSO BB R0S SRS RS AT B ekt b oune
of For rruI a (1) wheranggls HsAqgmggentRQ i$®,ehBis &3 is hydroxy-ethyl, R4 is
H R5 is H Ais absent, S ;o a corrpound of Formul a

is O; 1)
wherein RL is aat:cmnpoun@of Eorélﬂw19|(l)wlz@rela Rigs ety i R if @t nigs s mrathys Reis R5 i s
H A is absent, Qgpémp Formula (1) wherein Rl is
ethyl, R is et hyI F@élsw%éo(?ﬁ?&?%(% lﬂ—“é)g5 is H Ais absent, Yis
0] and Z is 0; aaompmnmhnﬂFotfrmHar(l)wrmrélh)RMbetrwﬂ RAB etlsyl,elﬁflysll-,l, RRisiH, Iﬁ hyl ,

S I s AR At 5 h R R Ry 3 270515 8 comound
H RS is H Ajgo &?T@of P'on*rﬁulQ (I mr&n'R% |§7etr?yl WE%‘M R isFararss (1)
wherein R is ethyl, |set£ is nmeth hi o-
methyl, Ry is H, Rs is H Ais CH>CH>, Y isO,and Zis O;
a compound of Formula (I) wherein Ry is ethyl, Ry is H, Rz is phenethyl, Ry is
H, Rsis H, A is CHoCH,, Y is CH20, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is H, Rj3 is phenethyl, R, is
H, Rsis H, Ais CH2CH,, Yis O, and Z is O;
a compound of Formula (l) wherein Ry is ethyl, R is ethyl, Rz is furan-3-yl
methyl, Ry is H, Rs is H, Ais absent, Y is O, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rs is pyridin-2-yl
methyl, Rsis H, Rs is H, Alis'absent, Y is O, and Zis O;
a compound of Formula (1) wherein Ry is ethyl, R 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 (1) wherein Ry is ethyl, Ry is ethyl, R3 is
carbamimidoyl, R4 is H, Rs is H, Ais absent, Y is O, and Zis O;
a compound of Formula (I) wherein Ry is ethyl, Ry is H, Rz is H, Ry is H, Rs is
H, Alis absent, Yis O,and Z is O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, R3 is 1-prop-2-ynyl,
RsisH, Rsis H, Ais absent, Yis O, and Z is O;
a compound of Formula (1) wherein Ry is ethyl, R, is ethyl, Rz is H, Ry is
methylcarbonylamino, Rs is H, A is absent, Y is O, and Z is O;
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ethyl, R4 is H RS is H Ais CH2CH2, Yis 0, and Zis 0; a conpound of
Formula (1) wherein R, is ethyl, R2is ethyl, R3is nethyl, R4 is

nmet hyl carbonylamno, R5 is H A is absent, Yis O, and Zis 0; a conpound of
Formula (1) wherein R is ethyl, R2|sethyl RBisH RAiIisH R is H A
is absent, WOi28%8513hd Z is O a conpound of Fornula (1)PGHESI4018911 g
ethyl, RZis ethyl, R3is nethyl, RAis H R5 is H A sabsent, VisO, andZi sO0;

d of [ LS et i I
3, compound of gbibing l FORSIEL] wRert ST SR s BBS ety
conpound of For nmul eR4(iB)H VR 1, /A B abisentivhiglQ, SRR Zs Ot hyl, R3 is

hyd hyl , R4 | Z O d
of “Formil & (1)2 ARBPEYHA pfPPLTWBK) MeFaINT TR B, Rels Htafty A 'nfdazofi-ci”ﬁf’””

nethyl, R4 is H RypHeny Hmn‘bmé?ch@‘ﬁgéa-l Rs isa-la\lsﬂa@lse%tl\slspo an@szrmynd of
Forrrula(l)v\,herelnR s et R2|seh

benzo[ 1, 3] di o>@)por599un%pﬁ§prmtﬂa () gvhareipRiji |§ eﬂnyl ARa l§ ethd dReis thiofermyl, Rmd  Z

O d of, R2 thyl, R3 H,
:?Z S ﬁ c%gpolug H0 'iﬁ)%%'cgz% ayggﬁt‘?g]sanéin? Zf}ssk% a colrrf)oﬁndyof For ImSJI a
(I)H\Alhirei noljz%agmﬁt\){bmﬂ ofS Rarmulagl) wHereiRR 1 is etthRﬁipre;ﬂp)%l:J Rytslmllyl( |F)84;°,Nn H H, Rg
is is | a c und of Fornmul a erein R
is ethyl, R is eti@ﬂ'swlsse%ﬁgﬁ%ﬁ%» gg& R4 isH Rsis H Ais
G2C2. Y 'S S odhflodnd B B PorrAda 0 ARASHION B R HSARAIKDISRE R ETOUNT

of Formul a (1) rein IS hydroxy- et R4 is
H R5 is H A is CHaOsH, RéISsl'|$’\lSa(|‘aidz(Z'|2,§(l@0,aarl§b3{pﬁ)th of Formula (I)

10°0c and 2 1 o ooyt ol EafhOK Garkrb s BineRe s B, RS efiuieip S Y
ethyl, R3is H R4 etEyIl-RA%BH RglsLH,A.sengaw;sa and 2.is d z is 0; a
corrpound of Formula ( H R5

4
is H Ais CHQ@P@POV”‘F’ §V\Igg"§\|"||g (El "Y@"@” é]ﬂ 'é@ﬁ&«ﬁd'scﬁthﬁoﬁmﬂ 'Qem R'?M%r ein RL

;ﬁdmét |h}s/| o: R2 i's MehBilyicaiboryfarhino Rs IsSHHA is BBsdrt, Yis 6, hid 88E2. Y is 0,

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is H, Rs
is H, Aisabsent, Yis O,and Zis O;

a compound of Formula (1) wherein R is ethyl, Rz is ethyl, R3 is methyl, Ry is
H,Rsis H, Ais absent, Yis O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is pyridin-2-yl
methyl, Ry is H, Rsis H, A is CH,CH2, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, R; is ethyl, R; is hydroxyethyl,
Rsis H,Rsis H, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, R3 is 1-H-imidazol-
4-yl methyl, R4 is H, Rsis H, A is CH2CH,, Y is O, and Zis O;

a compound of Formula (1) wherein Ry is ethyl, R; is ethyl, Rz is '
benzo[1,3]dioxol-5-ylmethyl, R4 is H, Rsis H, Ais CH2CH2, Yis S, and
Zis O;

a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is H, R5
is H, Ais CH,CHo, Yis S, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, R3 is
cyclopropylmethyl, R4 is H, Rsis H, A is CH,CH,, Yis S, and Z is O;

a compound of Formula (I) wherein R4 is ethyi, Rz is ethyl, Rz is methyithio-
propyl, Ry is H, Rsis H, Ais CH,CH,, Y is S, and Z is O;
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a conpound of Forrmula (1) wherein RL is isopropyl, RRis H R3is H R4 is
H R5is H Ais CH2CH2, Yis O and Zis 0; a conmpound of Fornula (I)
wherein RL is nmethyl, R2 is isobutyl, R3is H R4 is H R5is

H, Ai sCH2CH2 i%%@ndZi s0; a conpound of Fornula (1) wherein RL is n-propyl,
R2is n-profd200¥BBL 1 Ra is H R5 is H Ais CH2CH2, PEI/PS0030184Y4 7 i's 0:
a conpound of Fornula (I) wherein RLis n-propyl, RRis H R3is H R4 is H,

R5 is H Ai ' bis /i f giegy! erei
R1 s ot hyl | e TEoRDd BEFOTa Merein R BURRTRAN B R Sty e
Z is 0; a conpound RfisEhrRaibdd,(A Is GiHsRd, Y IRS,iapdi isFfQ; is HL R3 is H R4 is

H R5 is H, i | Z 0 S.0; o] doof. I )
wherein Rl i s%%‘%@%g@%{%f EX@H%RI) V%q?'é Fﬁ IS %?ﬁst%'gpeth ],CS l-f-lzgﬁ‘ir% }ﬁé% is
CH2CH2, Y is 0, andsH,irsis@HAL L YpieWdndfZ fsoDjrul a (1) wherein RL is ethyl,
R2 is ethyl, RBis H R4 s 7- thyl, RS is H Ajis CHCH2, Y.is 0, and Z
is 0; a conpoumeeBpowpd ﬁ’ﬁFa”'@lI”?r{ﬁ/rY@‘reé‘?‘ﬁ Rrais ethybi e is ety Raisdd 4 is s H,
R4 is 5- nethoxy, i S\ } isn0, and Z is 0; a compound of
Formula (1) wherei ﬁéfi’i?\l I?%%%'I%%@l_%ngg%ﬁo REis H R4 is 7- fluoro, RS
is H Ais CHxCeBmpyund obForndaz])iveheteindRqde et isfH, Ry s, &Rq(i5 ) H,Wsds ei n R1
is ethyl, R2 is ethyl,. i s,H R4~ s 65 .mpthoxy, R5 is H Ais CH2CH2, Y is
0, and Zis 0; 24 6(‘%@%@5‘33&'%@%@% £019911 a compound of Forrmula (I)

wherein Rl is gtbn ouﬁ@ofFoﬁhtﬁ‘M'(Q vikeréin Ry-istméthdarglis methyl, /ref B, R, H,s H,
RS is H Ais CH2CH2, Y is 0, and Z is 0; a_conpound of Fornmula (1) wherein
RLis nethyl, R2 i ReistiitAis CHaCHg Yis @uandsZisOiRs is H Ais CHCH2, Y is

L i A R E L L LS
is 0; a conpound ofRfAsrtinA & CHYCheY 8@, ®id Zés Ot hyl, R2 is ethyl, R3 is H
B S (Y bl ol (B TS P b RS
is H Ais CH2CH, W RsisH, ARMICH,CH,Y is O, and Z is O;
a compound of Formula (I) wherein R4 is n-propyl, Rz is n-propyl, R3 is H, R4 is
H, Rsis H, Ais CH.CH,, Yis O,and Zis O;
a compound of Formula (1) wherein R1 is n-propyl, Rz is H, Rz is H, R4 is H, Rs
is H, Ais CH2CH2, Yis S,and Zis O; ‘
a compound of Formula (I) wherein R4 is methyl, Ry is H, Rz is H, R4 is H, Rs
is H, Ais CH,CHo, Yis O,and Zis O;
a compound of Formula (1) wherein Ry is H, Ry is H, Rsis H, Rsis H, Rs is H,
Ais CH2CHy, Yis O, and Z is O;
a compound of Formula (l) wherein Ry is ethyl, R, is ethyl, Rz is H, R4 is 6-
methyl, Rsis H, A is CH,CH,, Y is O, and Z is O;
a compound of Formula () wherein R, is ethyl, R; is ethyl, Rs is H, Ry is 7-
methyl, Rs is H, A is CH,CH,, Y is O, and Z is O;

>S5

a compound of Formula (I) wherein R, is ethyl, Ry is ethyl, Rz is H, R4 is 5-
methoxy, Rs is H, Ais CHxCHy, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, R3 is H, R4 is 7-
fluoro, Rsis H, A'is CH2CHy, Yis O, and Zis O;

a compound of Formula (1) wherein Ry is ethyl, Ry is ethyl, Rz is H, Ry is 6-
methoxy, Rs is H, A is CH,CHp, Y is O, and Z is O;
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a conmpound of Formula (I) wherein R is ethyl, RRis H R3is
trifluoronethylcarbonyl, R4 is H RS is H Ais CHCH2, Yis S, and Zis O;
a conmpound of Formula (1) wherein R is ethyl, Ris H R3is H R4is H R5

is H Ais Yis S, and Zis O; acorrpound of Formul a wherein Rl
is ethyl, R‘)’g_%gj{%m R3is H R4 is 7- hydroxy, R5 is WT’KS%Oé‘” EH2, Yis

O and Zis 0; a corrpound of Fornmula (1) wherein RL is ethyl, R2 is ethyl
R3is H RiIs¢4 Bégﬁ?of n'uﬂa mﬁ\e\*&nﬂ"%%%zﬁg i8 e%yl@@éjlgél Hsmﬂdazgal-

conmpound of Fornu rein 1|se i's et Ryl is 7-
phenyl, R5 is H, Aasln@lt{m&IS\H,uBs@Haﬁw(ZHz@HoYaQoamen@lQ;f Forrrula (|)

wherein RL is e

is CH2COH2, Y i%E@%b%ﬁf fgﬁﬁmé')%%ﬁﬁ%%ﬁhﬁmF i ’{ H‘ &'S%Hn'ﬁﬁ i s
ethyl, R2 is ethyl HR%[BS—IIA@@HQ@HQY%L(DWZ)@O RS is H Ais CH2CH2, Y is
0] andzlso a conpound_of Fornmul a rein. Rl is h?/l R2 is ethyl
RBis H R4 |saWmB@H%PEFGMﬁ(QMGFGlR§1|'% eﬂpy' AR ig eémicﬁm,s IrH-gigazolng 7 i s

0; a conpound of Fg 1 | t Rl , R3is H R4
is 7- (N—npt but oxycar nyﬁ“& k?\r@gﬁ Ig 5 ’jﬁﬁlass(l:@ I‘B—H AY !ggsas—rboe(%gybﬂ( is 0, and Z
is 0; a corrpoamdmpbuﬁebofrﬁbamﬁliaXl)wmen|R1F?sethyl d?fhyle,th)ﬂwi.,lsﬁ,tmyisG R3 is H,
R4 is 7- ridin-3 R5_Js Zis 0; a conpound
of For mul gy(l) vvher FoxRd Reds gtﬁ‘ﬁ C?'I-'%gljf éigypnaélé H R4 is 7- w

t hi ophen-3-yl, E?ém'péuh& oAFbﬁn@b@%eré‘n'F& IQetr%mﬁzas'e‘ﬂB‘lP FF%@EWB%/ 003131

PCT/ U82004/019911 a conpound For mul &( wherein
ethyl, RBis H R4 mgthwxyd?ﬂs(ﬂ n‘btsr@Ha(Ffsln asdP-and L is Q5 is H, A i s CHZCHZ Y

I iogro?}Sf’ s BomPofif TR PBMin G ol it EIR S RS BN T8 0
conpound of For mul arifligrowtetingtarb&iylj R, stHiyRs isf2, A & @HEGH,, YRB $sard ZR4 is 7-

pyrrol-2-yl, R5 ise& Ais CH2CH2, Yis 0, and Zis 0; a conmpound of Fornula
(I') wherein RL is hyl, RR is ethyl, RBis H R4 is 5- bronb, R5is H Ais

22429:2& Iy: S %céﬁ%oénd of ﬁorrﬁulﬁQUWé?QnQi1 iU R, i6'H, RN8NHEIR, BH,iRg gt hyl,

H,Ais CHzCHz, Yis S,and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, Ry is 7-
hydroxy, Rsis H, A is CH,CH3, Y is O, and Z is O;

a compound of Formuta (I) wherein Ry is ethyl, R; is ethyl, Rz is H, R4 is 7-
bromo, Rs is H, Aiis CH2CH2, 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 CH,CHz, Y is O, and Z is O;

a compound of Formula (I} wherein Ry is ethyl, R, is ethyl, Rz is H, Ry is 7-
pyridin-4-yl, Rs is H, A is CH,CH,, Yis O,and Z is O;

a compound of Formula (I) wherein R4 is ethyl, Rz is ethyl, Rz is H, Ry is 7-
furan-3-yl, Rsis H, A is CHoCHg, Yis O, and Zis O;

a compound of Formula (1) wherein R, is ethyl, R, is ethyl, Rz is H, Ry is 7-
benzothiophen-2-yl, Rsis H, A is CH2CHz, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, R, is ethyl, R is H, R4 is 7-(N-
t-butoxycarbonyl)pyrrol-2-yl, Rs is H, A is CH2CH,, Y is O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, Rz is ethyl, Rsis H, Ry is 7-
pyridin-3-yl, Rs is H, Ais CH,CHo, Y is O, and Z is O;

a compound of Formula (1) wherein R4 is ethyl, R; is ethyl, Rz is H, Ry is 7-
thiophen-3-yl, Rs is H, A is CH,CH,, Yis O, and Z is O;
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phenyl, R5 is H Ais CH2CH2, Yis O, and Zis 0; a conpound of Fornula (1)
wherein RL is ethyl, R2is ethyl, R3is H R4 is 5- pyridin-4-yl, R5is H A
is CH2CH2, Y is 0, and Zis 0; a conmpound of Formula (lI) wherein RL is

et hyl, R2|sethy R3is H R4 is 5- furan-3-yl, RS is H Ais CHCH, Y is
0, and Z i sW8:20%5%¢¥3hound of Formula (1) wherein RL is eRG/FS20801941 et hy| |
R3is H R4is 5 quinolin-3-yl, Ris H Ais CH2ZCH2, Yis 0, and Zis 0; a

conpound of F i i I i R4 is 5-
Chi bonon- 9. yi 2 FihBotd oh PR (Fhore AL ot s ki Ry B R

Formula (1) wher ei {3 idimeteyilisdxaze4-ys Retivivh A iIRCHALHS, YR8 Q,san8-Z Isy@r oxy, R5

S einyl ) ro soangind pbFolila ftetein® P ARAN. 52 ln SEREE Ry W R G o0,
Y is O, and Zis Oqugdsaqcm[mqupfygqpraﬂcﬁzng whereln Rl is ethyl, R2 is
ethyl, RBis H R4 is 5 fluoro, RS is ,andZ|sO

Anot h_er. embodieempeund pkFemawaiy W"}W@ﬂtﬁﬁﬁ etl’yl d?zr'écﬁt@d R@'Sdfb-n%@@ tions
Borul o (1) “whor o (VEPPELEREE AR UM AR CYM 2 B 2 R P eP ol A% s
a:)rs]elnt R\2( is CHé-lﬁ%npalmmHZ gf Fenﬂ:la&l)wﬂmnmurm|9feth§d),rRa.nﬁ&ttg5l,)Ry\lsﬁﬂ el/RA\nlslﬂ |b S Coy
et hy is i s i is i s absen

is CH20, and Z is (pro'é‘ocﬁﬁ)éné l%]b.-égr‘-ﬁlwés Oy PSS RL is ethyl, R2 is H,
R3 is thiopherny é’oMBouﬁ@bthvmnﬁééB%vHéreaRE& i8 etthyl pRﬂée?{WieR vsHRéus@"zo and Z
is O 26 WO 2005/003131 PCT/ US2004/ 019911 a conpound ormula (1) wherein

RL is ethyl, R2 is phengs Rsds b, Ads Gl Ylis QR@ndlzslSI-‘D R5 is H Ais absent,

Y is CH2Q and f SRe I, RRis
H R3 is pyri (ﬁﬁo@goﬁid ﬁgfﬁ@ﬁﬁgwﬂerﬁﬂ %L%ﬂ{)}l)Rg\’&@ ﬁ%bs@rj%t lgsyCHZO and
Zis 0; a conpound pglfrldl'FQMWH:% i$ 5, MBEIICHRY isD,einlyLis®2 is H R3is
1-Himdazol -4-yl nethy R4 is H R5is H Ais absent, Y is CHO and Z

is 0, a conpo@ﬂo'@POFW %Fa"’(ﬂl’lﬁ (Wrhesein %ﬂsle@yét%y'ﬁ etiy, Rais, Reisi%s al | yl,
R4 is H RS is H, d of F I
( IS I'S drf3%ﬁ§&rl§H ﬁlb%lﬂgﬁ%ﬁg% %n‘dSZ%Oa compouna ot Formil a

I)V\/nerelanlse eneth RETS
a compound of Formula (I) wherein R1 is ethyl, Rz is ethyl, R3 is H, Ry is 5-

quinolin-3-yl, Rs is H, A is CH2CHg, Y is O, and Zis O;

a compound of Formula (1) wherein R, is ethyl, Rz is ethyl, Rz is H, R4 is 5-
thiophen-3-yl, Rsis H, Ais CH2CHy, Yis O, and Z is O;

a compound of Formula () wherein Ry is ethyl, R, is ethyl, R3 is H, R4 is 5-
hydroxy, Rs is H, A is CH2CHz, Y is O, and Zis O;

a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, Rs is H, R4 is 5-
pyridin-3-yi, Rs is H, A is CH,CHz, Y is O, and Z is O; and

a compound of Formula (l) wherein R is ethyl, R is ethyl, Rs is H, R4 is 5-
fluoro, Rsis H, A'is CH2CHg, Yis O, and Z is O.

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

a compound of Formula (!) wherein Ry is ethyl, R2is H, Rz is H, R4 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 2-methyl-but-2-
enyl, Ry is H, Rsis H, Ais absent, Y is CH>0, and Zis O;

a compound of Formula (1) wherein R, is ethyl, Rz is H, R is thiophen-2-yl|
methyl, R4 is H, Rs is H, A is absent, Y is CH2O, and Z is O;
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H RS is H Ais CH2ZCH2, Yis O and Zis 0; a conpound of Fornula (1)
wherein RL is ethyl, RRis H R3is H RAis H R5is H Ais absent, Yis
0, and Zis 0; a conpound of Fornula (1) wherein RL is ethyl R2 is ethyl,
RBisH RALis H Ry is H Ais absent, Yis O and Zis ound of

Forrrula(l)wﬁlr%gqséwﬂ:‘h is ethyl, R2 is ethyl, R3|51H?W’H5a229)4|/019
methyl, R4 is H RS is H Ais CHZCHZ YisO and Z is O; acorrpound of

Formula (! )R
ST (1) e oo ) st Wit s i et i

is ethyl, R2 is et Hﬁ/H;HR@HsAﬂSHbSWthz%QHZQ?D%ZUﬁ)Q, R4 is H R5is H A

CHZCHZ Y
Ietshyl R2 is 'f%ﬁpp@@ ﬁgFﬁnQ&aﬂl)s E& Hg%ﬂfﬁ%“\g (Iflia)'iwﬁa@lg&-iz Y is O,
and Zis 0; a corrpwetdyb&ﬁ'@Hrr%as Hl)\mh_bsmtnYH%lCHgOeahyIZ isR, is et hy! R3
compound of FSHATROWTY OLheiia (Rnciaitys S i &1 1S TR Tidaroltedl | & 5.
furan-3-yl, R5 S Inotfiyh, Ry@PICHZis M s Bbséitdy 4 L0, s zoground of For mul a
(I)wherelanlse%P, hydroxy, R5 is H, A

, hyl
is CH2CH2, Y @ccmwpamﬂszsrrm;laél)Mﬂu@arRl l@etfwbﬁmsdrl (Ra)IS\RIHEerHS IRIRS s
rrethyI,R2|S|sopro s H, Is CH2CH2, Y is O
and Zis 0; a comd%%%?%g?ﬁ%vls% %@llae%ﬁs%l is et hyI R2 is ethyl, R3
is H R4 is 5-absmpoundRbf Forniladl)iwheréid ®4ds ethyl, ROs HIR} i€ phenethyR R,

2005/ 003131 PCT/ U82004/01 911 _a und of Fornmula (1) wherein R is
ethyl, R2 is ethyl H é'?IA'SF@HﬂgHgRPWé?Iﬁﬁ@/ Z1g0is H Ais CHCH2, Yis O,

d Z 0; | t , |, R3
"o R s 68 95‘“&”?@ %‘EF?s TH @ e IR ety § 1R 4 @'%?*'%E%rrpound
of 'Formula (1) V\/nerl-é,iAniﬁ.bS&ﬂnt,eYiw@, ampZiisOgt hyl, R3 is H R4 is H R5 |s H,

A reCR, L amruR e Foly S MRS e RLTHAA RS B 1%
and Z is O a conpasipg Aok dbeentivais @ )andfelseOn R is ethyl, R2 is ethyl, R3
‘s HoRadS 7_a compound of Formula (I) wherein R is ethyl, Rz is ethyl, R3 is 1-H-imidazol-
5-yl methyl, R4 is H, Rs is H, A is CH,CHp, Y is O, and Zis O;
a compound of Formula (1) wherein R4 is ethyl, Ry is ethyl, Rz is H, Ry is 5-
hydroxy, Rs is H, Ais CH;CH,, Yis O, and Zis O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rj is 1-H-imidazol-
4-ylmethyl, R4 is H, Rs is H, A is CH2CHy, Y is S, and Z is O;
a compound of Formula (I) wherein Rq is ethyl, R; is ethyl, R3is H, Ry is 5-
methoxy, Rsis H, A is CH2,CHy, Yis O, and Z is O;
a cbmpound of Formula (I) wherein R is ethyl, R; is ethyl, Rs is H, R4 is 5-
pyridin-4-yl, Rs is H, A is CH,CH,, Yis O, and Z is O;
a compound of Formula (I) wherein R4 is ethyl, R is ethyl, Rs is H, R4 is 5-
furan-3-yl, Rsis H, A is CH,CH,, Yis O, and Z is O;
a compound of Formula (l) wherein Ry is ethyl, Ry is ethyl, Rj is H, R4 is 6-
hydroxy, Rsis H, Ais CH,CH>, Y is O, and Z is O;
a compound of Formula (1) wherein Ry is methyl, Ry is isopropyl, R is H, Ry is
H, Rsis H, Ais CHxCHy, Yis O,and Zis O;
a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, R; is H, Ry is 5-
bromo, Rs is H, Ais CHxCHz, Yis O,and Z is O;
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fluoro, RS is H Ais CHCH2, Yis 0, and Zis 0; a conpound of Formula (1)
wherein R, is ethyl, R2is ethyl, R3is H R4 is 5 pyridin-3-yl, RSis H A
is CH2CH2, Y is 0, and Zis 0; a conpound of Formula (1) wherein R is

methyl, R2 is isobutyl, RBis H RAis H RSis H Ais CH2CH2, Yis O and
Zis 0; a A8 Forrmula (1) wherein Rl is nethyl, FET/PR00MY|  R3 is
H RAis .H- RS is H Ais CH2CH2, Yis 0, and Zis O a conpound of Fornula

) wherein R_ ] h ' R 1 ! Uiang! i N |, RS is
A" oo el of Famyiadh Phereiff S el s st BB BB 0 ¢
ethyl, R2 is ethyl m&Bokg RiisRl A s CHGH, dpise-adyZ js @5 is H A is CH2CH2, Y
is O, d Zis 0 d f F l.a (| ' .' hyl, R2 i
oyl Rs 1 s 18 cemBpindof BRBRP 1 eberan i el HpBeBvy s B, Ka7 s o
Anot her enbodi ment rﬁéth}{g?%g%%mg aHY giglggd,%na ZRmyosi tion conprising the

dextrorotatory enantio a conpoun “formula (1) wherein R is ethyl,
R2 is ethyl, Racomppund®oef Fermulagh wherein Ry is sthghReHsg ethyli Bs i5 HaRdisH,iRs 5 0;

wherein said conposjtjqn._i S ' free fromthe | evorotatory isoner
of said conpound. I%%]H’%‘e'spr %ﬁgﬁt%bb& ITgucg'stantially free means | ess than
25 % pref er abd ¥oinpsand baRoABUING() WiHeReinRfie haltbpyll RS & hipaopyd, R isa¥,er), igor e
preferably less than 2 % and even nore preferably less than | % of the

\ : : f .
| evorotatory i sonertd?s €t isdCHeCH20 %Qfﬁj?%z—éﬁéﬁy = (mass | evorotatory)
- X100 (mass eI rey) 2 3131
beT Us2004, 010558 BREAA GP F¥m ggllirremniétré@:‘mtlﬁ%ﬁyrp’e% s yiiRERTY RPRT
conposi tion conpri dluogo,tReisIH\oisaEldi@idy Yeisdhtarmh2Zis Of a conmpound of fornul a
(1) wherein R, is ethyl,  _R2 is ethyl,. s, H R4 is H _R5 i S
CH2CH2, Y i's oé,‘C%‘BOE“%"Eoﬂ?“'ﬁﬁsr@%‘é@ﬁdsﬂ%g sV Rs ?JBZ‘?&%t%l ly free
fromthe dextrorot idih-BSAMeSis HfA BaCHLCHYINOGY T .and'Z tsh®; pr esent cont ext,
substantially freeaé‘yr?lom négﬁl ess thHaEn 25 9% preferably less than 10 %

nore pref er abl § co@pound gh Fermyladi)evhereip Ry ip meatbylaBe js isebutyl lars b, B dhd even
nore preferably | esg ﬁ?%q-l,lA(@@ﬁzélq% Y g%férﬂf gti@bc,)ry i somer cal cul ated as 10
a compound of Formula (1) wherein Ry is methyl, R is n-butyl, Rz is H, Ry is
H, Rsis H, Ais CH,CH,, Yis O,and Z is O;
a compound of Formula (i) wherein R1 is ethyl, Ry is ethyl, R3 is H, R4 is 5-
quinolin-3-yl, Rs is H, A is CH,CH>, Y is O, and Z is O;
a compound of Formula (l) wherein Ry is ethyl, Rz is ethyl, R3 is H, Ry is 5-
thiophen-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, Rz is H, R4 is 5-
phenyl, Rsis H, A is CH,CH,, Y is O, and Z is O.

Another embodiment of the present invention is a composition

comprising the dextrorotatory enantiomer of a compound of formula (l) wherein
R4 is ethyl, Ry is ethyl, Rz is H, R4 is H, Rsis H, Ais CH2CH,, Y is O, and Z is

5 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)

10 % levorotatory = %100

(mass dextrorotatory) + (mass levorotatory)
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%dextrorotatory = (mass dextrorotatory) X100 (nass dextrorotatory) + (nmass
| evorotatory) The conpounds of the present invention may al so be present in
the form of pharnaceutically acceptable salts. For use in nedicine, the
salts of the 15 conpounds of this invention refer to non-toxic

" phar maceut WO200§008B8¢ept abl e salts" (Ref. International BCT/PHRA4/019%986, 33,
201-217;,J. Pharm Sci., 1997 (Jan), 66, 1, 1). Oher salts well known to
those in the art may, however, be wuseful in the preparation of conpounds
according to this invention or of their pharnmaceutically acceptable salts.

Representative or gandthepembodingsitiof ttee prdseROinvarstionds a durpaegitornot |im t ed
to, hydrochloric, hydrobrom c, hydriaodic, perchloric, _sulfuric, nitric,

phosphori c, a‘é@f‘Pﬂsmwhﬁﬁeﬂﬁi%atO@f 9'&%'Iti°€‘erlo<§@tqoé“p%r@c‘i’frfpf,m‘-”ﬁsﬂ)é’i’fl?re'nf umari c,
malic, tartarpc r G, t n

hydlroxyet haneguf f(gth | Rgl')seﬁg‘gf\ggﬁﬂdn |q§H Iélné ﬂ%‘%bfl—% quO and Zis

napht hal engsuOf whiergin patdcnampmmﬂrf lsmubstaopallyﬁmfmmshhllefchemtrorota’@lry spiec, 25
saccharinic or, trifluoroa aci d. Re ent a ic_or ani c
basee i et uadt sai olPROARS In feefentFoMER UitlantEuy Hie Hein Hed Biks o

benzat hine,  g#hrPw, Eﬁéfb%ly réhglthamo % eﬁdsr@rmbmmwes%tthnh@%dbeén ne,
n”egl um ne, pl’ ocai ne, al um num cal ci um [ithi um magnesi um Ot assi um

sodi um and zi mere ecefmw@hpleegmﬁn 2 Yo end egen mese porferalily leisg th@%"%@bﬁiepr odr ugs
of the corrpog%%a@{atérg @cﬁq&/ é}ém%g n general , such prodrugs will be
i h un

functional e CO ‘ds that are readil y convertible in
vivo intoiphe 29 WD 2005/ 003131 PCT/ US2004/ 019911 required conpound. Thus,
| n the methods of treatnent of the present invention, the term

"adni ni st eri ng;  shatdupAcompass t NESSAHIReHOEY the vapdeous di sorders
described with the conpoun@mapeeitfdromtdry)dirsshlesedianryii th a compound whi ch

may not be specifically disclosed, but which converts to the 5 specified
conmpound in vivo after adm nistration to the patient. Conventi onal

procedures for t heTﬁEES%%FHHd@BPtI’%ﬁB%ﬁt t|8ﬁ %gsélggg)g &Eggrgﬂ'g rivatives

are described, for éxa ndgaar d,
El sevier, 19fm dfbhHéheaectitivally acpeptable saits 0Fdr nge iromiekicine, ive séltof thave at

e oSS ot i 8 B oSl b o
exi st as salts” (Ref. International J. Pharm., 1986, 33, 201-217;-J. Pharm.Sci., 1997
(Jan), 66, 1, 1). Other salts well known to those in the art may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Representative organic or inorganic acids
20 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,
25 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.

30 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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di astereoners. It is to be understood that all such isoners and m xtures

t hereof are enconpassed within the scope of the present invention. 15
Furthernore, some of the crystalline forms for the conpounds nay exist as
pol yrmor phs and as such are intended to be included in the present invention.
In additi onWOS8HYSPIt he conpounds nmay form sol vates wi t ACHEBMP4/Q1P918

hydrat es) or conmon organi c sol vents, and such sol vates are al so |ntended to

be enconpasseg, wsrhalceﬁﬂ&nacqnﬁjsonmelnsetha 4eBt roamef IR BB pr ocesses

for the prepara lon of 'the corrpounds accor e Invention give rise
to mxture of lnsreefn@mtb@tm*rn; ;adrisisteringd ﬁ’eallsemm:ynmﬂ@s the rgatment ¢ftheonvent i onal

e R S R B AR AR e,

ei ther by enapbinpsped which muphbebe Specifiballyrdissibsdd, 60t whith corospetoe nay,
for exanple, be resolved into their conponent enantionmers by standard

t echni ques® sﬁwlfé%d EQraPPBAdYi ViR aBer %q’rﬁg‘ﬂ%'iaé'eﬁé@ the priied. Gpnyantonal or mat i on
with an opticg c%dﬂ 1?5? L ct%lﬁcé"hoaﬁrgﬁn? aTtﬂh f SE%{HQ ro&ug%e?l%ﬁ\fesaa%d

and/or (+)-di*= tar aric acl I"owe

crystallizati descarhxédBtbrreetgmpée dn i‘Desigh of Reodrugs, bd.sld. Biidgazwdptlsedsr, may al so
be resol ved b ormati on of diastereoneric esters or am des, followed by
chr omat ogr aphi 88 ‘separation and renoval of the chiral auxiliary.

Al ternatively, the conpounds nay be resolved using a chiral HPLC colum. 30
WO 2005/ 003131 PCT/ US2004/ 019911 During any of the processes for

preparati ®d of theV\dwipdmeaemppundragiasdingto thiy rvention have ahleapionfecessary

and/ or dest 1 2B\ nRUOE m 3P ASSINE ot B G L UAmeRBRNY Of Lhe

nol ecul es concerne nma e acC nmeans of conventi onal
pr ot ecti ng gr oumpouadls:bos&esshwsmrdmerohlﬂedceme@r thtegahay additionglly exist@sgani c
Chem stry, ed .eene & P.G M

Wit's, Protect F’@é"e@%mﬁg qnﬁogtgﬁlmﬁﬁéjenpg{;ﬁsﬁééﬁ%‘1975%‘3’0@73@‘\%’“@%&3 1991. The

protecting gr pepsofE diRohfyHRYEd within AeGRBYE BF Hidl presdmaausitionst age usi ng
met hods known fromthe art. 10 Even though the conpounds of the present

i nvention’%i nEndhemacrenspme Qe prvstalinedarms fordbe spmapuBads mayexisti@s
phar maceuti calhy AGCRPLAR'E s38h 4R fitdnded to be included in the present invention.

In addition, some of the compounds may form solvates with water (i.e.,
- hydrates) or common organic solvents, and such solvates are also intended to
be encompassed within the scope of this invention.
20
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
25 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
30 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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can be adm nistered alone, they will generally be adm nistered in adm xture
with a pharmaceutical carrier, excipient or diluent selected with regard to
the 15 intended route of administration and standard pharmaceutical or
veterinary ractice. Thus, the present invention is directed to

phar maceut i‘@glzo“éﬁ@”’vet erinary conpositions conprising RSRORAUSIVAL For mul a
(1) and one or nore pharnmaceutically acceptable carriers, excipients or

di luents. 20 By way of exanple, in the pharnaceutical and veterinary
conpositions of the present invention, the conpounds of the present

i nvention may be [Qudningany of the pragessestfatprepaiatideof $)e combopundsofthe,

suspendi ng agent(s).. cqati agent (s and/or .sal ubilising.agent.(s). 25
Tan ote of ooEsPRLnyGRn, RnarBE RetSde” BAOBh ARSI I BrlP SRR bt o or
nore at a tinRachve gitPSIIN #iyeof the hdle@llSOchHfsEPnéd.€Thig rdybBisshrRved B9
conpounds in sustained release fornulations. Alternatively, the conpounds of

the generdl FoRADS & cPnvardiANBlPratecingoraupSepeen %%/’fh%ﬁéieéﬂ'b@ﬂ B in the form
of a supposi t Bf o QfeREDABE In RGakiBBhe ,*ég. ?.PRN.%C\SA@FE ‘ﬁ’éA{dh I'F’?eéshe form
of a lotion, , usting powder. An alternative
means of tran$@&3;rand R Giesnedd PdB.M.3Nbis, Bsatectie @raulpsring2rpahic For exanpl e,
t hey can be igcorporated jpto a.cre onsi st .31 WO 2005/ 003131

PCT] USo004/ 015 aBsts; Joiin Wikl &S5useltel o T RBEYRE GTaRTaY PEIFZOMR | | qui o
paraffin. Theyt £agnvetisit SRBsbfeHt RUG Bfihg AletfodsdHoH fréihithe aff bet ween |
and 10% b%/invel ght, into an ointnment consisting of a white wax or white soft

paraffin se together with such stabilizers and preservatives as may be

ired. 5F ' ' | . L .
Lt sterad _or at TP ouaE e, BliepBhds FLE ettt AT (DLARRbEL o py s
starch or | acplaenaceutically, aegspibicle salts gndlpaarmmltelmipam} aceeptablée sSoketes)t ur e

ut.l Qns, or  sus I ons

W th excipients, or inthe form of eljxirs, s en

cont ai ni ng fI%%P?ﬁ(j‘”B'?'S@é‘F‘E)?{Oﬁ‘& M'@Qeﬁ@aﬁge@gﬁﬂ’a‘aeﬁ%ﬁba@@ Well as the
conpounds  al opfh CsHhrRlateutt@l chitie? CdREbidHRIo? JiieésdeYecté @ Wit régiti®o the

i ntracavernosally, intravenously, intranuscularly or subcutaneously. In

t hi s casel5t hinteysiadoouts ofrdminigtragioment standard phampaceutigak oreteterinagy | uent .
. practice. Thus, the present invention is directed to pharmaceutical and

veterinary compositions comprising compounds of Formula (I) and one or more

pharmaceutically acceptable carriers, excipients or diluents.

20 By way of example, in the pharmaceutical and veterinary compositions
of the present invention, the compounds of the present invention may be
admixed with any suitable binder(s), lubricant(s), suspending agent(s), coating
agent(s), and/or solubilising agent(s). |

25 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.

Altematively, the compounds of the general Formula (1) can be
30 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, cintment 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

31



15 For parenteral admnistration, the conpositions are best used in the
formof a sterile agueous solution which nmay contain other substances, for
exanpl e enough salts or nonosaccharides to nake the solution isotonic with
bl ood. 20 FQr. buccal or sublingual admnistration the congosi tions may be
admi ni st er eYANYNY3 or m of tablets or |ozenges which cabCHESPMHMAted in a
conventional manner. 25 By way of further exanple, pharmaceutical and

veterinary coapﬁbgé.@d& erRORBIcH ol pHly IR ghyBsIS R liqliaehAFaMROTRES cam t he
i nvention described herein as the ‘active 1ngredient can be prepared by

inti mately mi gisadetinecrporgiedirat aoroncepirpinmebetivernd qithi @ciweighl, itarri er
according to I . . cal i ; i

carri er may.t RO EnEEpistMaER: WhBor WRTE SURRAEF IS A MR, o
of admi ni st r asicmstabiligers addagresevativay &3 miay beTegeirédr | i quid oral
preparations such as suspensions, elixirs and solutions, suitable carriers
and addi ti¥es include water, glycols, oils, alcohols, flavoring agents,

preservatives, staphdd G i L ke .
D boer 008151 poT U oisths Bppfiaeh 'f*ﬁeﬁe?iﬁpﬁﬁéé‘%?%??%@g%eu% gs%g%%\%er s,

capsul es and oedllyédn the feontodbaldetscantainring exoipientkisudh/as staneh aulackaser ehes, -

sugars, diluents anul ating. nts,. lLubricants. ..binder L8t ating
agents and t h& ?qq?g_[es%' I WH‘%?%&'%E F&Jﬂgroa{t'ﬁgﬂ@ngﬂ%ywm %88'8%&30% @{jﬂ\?ﬁ&fgn _
substances sughelddrsssilaticnsodr SUBpBASIONS EoRamirtyfla@riag dv doforimgigents t he naj or
site of absorption. For parenteral adm nistration, the <carrier will usually

consi st ol0sterile water and other ingredients may be added to increase

sol ubi | ity o presghyabimBsitbih B A6H s HSBSARANE Aonspidti gapemay  al so be

prepared utilizing aqueous carriers along wth appropriate additives. 10
Advant ageousl injectedrpetemdarally, fohexgmplsdniradanvemosaly) imtegvapeuakym ni stered in a
single daily dgse, or, the total, dail osage._my, be adnm.nistered in divided
doses of t v, Tianasthlarl G sabRabSorsty. R TS Eefeitng amboRliihs Wil Eomasq he
present i nvenkigtablarcabteragtdiloeat ered in intranasal formvia topical use of
sui tabl e intranasal vehicles, or via transdermal skin patches well 15 known
to those $Rilled in that art. To be adninistered in the formof a

For parenteral administration, the compositions are best used in the
form of a sterile aqueous solution which may ‘contain other substances, for
example enough salts or monosaccharides to make the solution isotonic with
blood.

20

For buccal or sublingual administration the compositions may be

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

conventional manner.

25 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

30 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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transdermal delivery system the dosage adm nistration will, of course, be
continuous rather than intermttent throughout the dosage reginen. It is

al so apparent to one skilled in the art that the therapeutically 20
effective d tive conpounds of the invention or a pharnaceuti cal
corrposition%%tgészog%l%&n vary according to the desired e?@@!:‘??o“"fﬁ@?léfore,
optimal dosages to be adm' nistered nmay be readily determ ned and wll vary
with the par§higubal r%%Pélkbrﬁ@ $5@0as b&ﬁdé@d@aﬁulébdéﬂ@taﬂé@té&ﬂéblé he strength
of the preparation, he advancement of di sease condition. In

addi tion, f acwrlgrsz&da@@@ﬂvw iaglugetstarches, ;ﬁygars@ dllaentgugraagletlbguaggnt& eat ed,
|nclud|ng subj | | t result
in the need t%’ggéarﬁg’?b' é\%dggente&aﬁﬁ%gggnfrsodﬁrﬁltg{a |.ﬂg”§ragat&"@|dég eaW])rH The
above dosages n@lyealsdﬂble ceatedplitr yubs‘tanddsesu@hejsaay@acsaenebe Ehtﬂne-ooated &6 asour se,

be i ndi vi dual |nst where hi | onwer dosage r rlted
ord ek 5 Papiat Bedbeiot sts 8 fbsoralion.EarRs RIS eABEIEIR,
i nventi on mycmeaw/m GHEIG eeﬁs;strbmameﬂmatt&eaﬁ‘ooéﬁapmg@ed.é%nﬁ% bé aaae@nd

dosage reginens or by neans of those conpositions and 33 WO 20051003131
PCT/ US2004/ 0189intreage satbilite gt prasenatioablinjsttetblei susprosians onkelntiors maye of

for a subj ect 2R HroaaPp e Bl Al RS s 8Pl antibdée Frltfetccut | ca

or veterinary pack or kit 5 conprising one or nore containers filled with

one or nore of the |ngred| ents of the pharmaceutical and veterinary

conposi ti s of t hAdyariagequsty, coptrayREs of theqaresentdneentigniRagBén cont ai ner (s)
can be a notigamidistbRe hy Blréeosa(ﬂk'(ﬁ%@ S8 totBPUAS glmaggacy reoul ating
t he manufacture, use or sal e”of ar maceutlc | ol"ogl ca product s,

whi ch notice aélmhrasiesedalpm‘ﬂdad dbyes bfatw01(hrag@no‘§qurdimemdmfyad’tunhermaeae or sale
for human adm_ ni stra Cﬁnseﬁ) ounds of B ﬁ{esen lnIVﬁntlonfmﬁg be used
to treat m | dPIPORYYRICt 'é‘? 9“358{) é(eB U9 Ca PG AR NP 'R AReL

hunens by adgdpidtLe@lor editsbile mrmbwm@é loy v@“ﬁr@ﬁédermaﬂﬁl&ﬁpafﬂh@smage
range woul d be 15 from about to about 15, 000 thg in particular from
I"Fthg

about 0.11%y KBOW'&BQ)HIO%E%@‘G%” mataﬁ'mr-@ baadministeredi formel@ 0.1 ng to
about 1000 mtrﬁﬁsd&ﬁ?&ﬁ@k&%@ﬁgﬁbﬁm ?age%ﬂ?&tr%iloﬁ%wof%o@fée%é' nes per

day for an average ( I'S ‘appare o one skilled
in the art theaontifudus rather than intermittent throughout the dosage regimen.

It is also apparent to one skilled in the art that the therapeutically

20 effective dose for active compounds of the invention or a pharmaceutical
composition thereof will vary according to the desired effect. Therefore, optimal
dosages to be administered may be readily determined and will vary with the
particular compound used, the mode of administration, the strength of the
preparation, and the advancement of the disease condition. In addition, factors

25 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 [ower dosage ranges are merited, and such are within the scope of this

t

30 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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therapeutically effective anmount for active conpounds of the invention wll
vary 20 as will the types of pain being treated. For oral adm nistration, a
pharmaceutical conposition is preferably provided in the formof tablets
containing, 0.01, 10.0, 50.0, 100, 150, 200, 250 and 500 mlligranms of the
active ingr¥@28HY00813t t he synptomatic adjustment of the POBHUHSHE91LO t he
subject to be treated. Exanples of pain intended to be within the scope of

h . o inel Lim t ed ) in.
cont Fal Ty mecioReGA regen Gutitianed e Srtiilenchd? 1 of e o i 07, ™
ti ssue injuryinvehtidress pRalgesicd opaniherticy & rdhaiestor aedubiedd inRedd thegiaf.opat hi c

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,

ost - stroke condi t+ e (=Y N VS URC 19911
gorrpounds of the p-'r-@é;g]r\{taﬂﬁ?\rzlgpr?tgi@?\ﬂg?segi)lhégnﬁés%?/ﬁﬁpas |?r#ugr&?§§grgg{§@ants,

ant i i nf| arbrat compagjiegbse cigerrecohtaingidilled with emetoranare ¢frtbe éngrediantsfof
neur ol ogi cal and ,psychiatric conditions., for.instance. depression, 5 and
par ki nson o dfedEEeneaided fafl S8teriprompdiier aRG M vaBiBR: Rl r or
treating gast aéddcratéd dithisuch ft@ﬁtaiﬁ@%_é}'c@h@swh@ﬁceaiﬁﬂﬁé Jora Prexgfbé$by ar the
treatnment of respiratory di seases. The conpounds of the present invention

are al so usef gevaramentah epABCYHEAGNIating the mpsyfaniures uee aF saleiafi s, rheunat oi d

arthritis, fi | o i i 9&?5@% r rn,
snake bite (i Eﬁ%ﬁ%egh a{ﬁ'%g@dc#gadg sha gN ?r{é; splﬁggtrs %ﬁt@{al ?gﬁ,\%t sting,
neur ogeni £0 bl ageteyy, ofmeamufactpreysisatarsalefpp bumaaEtministratiost i tial cystitis,

rhinitis, contact dermatitis/hypersensitivity, itch, eczema, pharyngitis,
mucositis, enteritis, cellulites, causalgia, sciatic neuritis, 15 mandi bul ar

joint neural gia, peréBERPBLINAEYS fhei freseliMRAU6h M bé LIsEPtdRES milPleant om
i b pain, post-operative ileus, cholecystitis, postmastecto pain
syndrone, or amogeratelySeNete RRIN i wersrkieddes! animals sush askhyyapabyiet i ¢

dyst rophy, j Ln=Bar S Qe ol r i I uth
syndr one, p?é{%k@ért%é@?'c&%gurﬁ%l é, th %@r’r\g na S%geﬁ?éapg%%q\ea@nggt@rdﬂ%gggac he,
m grai ne ¥® hereceatoet Opir ingherablouh €6,00pahdyyin phiticatae fraim pboutihena to

o Pl OB i s o TRrd HertB 5] FORELGk B Y ' bt bBE T
active ingredient in a regimen of about 1 to 4 times per day for an average (70
kg) human; although, it is apparent to one skilled in the art that the
therapeutically effective amount for active compounds of the invention will vary

20 - as will the types of pain being treated.

For oral administration, 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
25 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,

30 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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postfebrile neuritis, mgrating neuritis, segnental neuritis, Gonbault's
neuritis, neuronitis, cervicobrachial neuralgia, cranial neuralgia,
geni cul ate neural gia, glossopharyngial neuralgia, mgrainous neuralgia,

i di opathic neuralgia, 25 intercostals neural gia, mammary neural gia, Mrton's
neural gi a, 9§@Fmﬁﬂé?y neural gi a, occipital neural gia, FEHUSNUINI a,

Sl uder's neural gi a, splenopal ati ne neural gia, supraorbital neuralgia,

vi di an neural gi a, sinus headache, tension headache, |abor, childbirth,
menstrual cranps, and cancer. 30 In regard to the use of the present
conpounds in treat@remnlpouhd$ b’éthedjres@’és‘.n\mntiomadé alsonsefulas as t hose | i st ed

above, a thera eutlcall ect e can e det er ed b erso

oki | lTed in t hEVGHY Sl Eer Py tibnts 2080 T el 3885 s e
woul d |ikely bﬁslvlenncsh bh@edr@l@@ﬂ:a@én(ﬁ Bgmmétﬂ@bo@dlﬁéns 36r NEtade8 DdéPiddsian

PCT/ US2004/ 019911 ngy to about 000 active ingredient admnistered 1

to 4 times’ pendBprkingn'sdisaees. ag@dlparvewg)fomwsrﬁndcﬂs@mi@bgwra@nt@f%m@s
5 Represent at tr%gtt@g enerénd)ala?rlﬂ apéﬁam%%d@ﬁ%ﬁeén?é‘a@&gggﬁ sFyPfaesi zed in

accordance wi etrc nme SCT 1 ow and are

il lustrated |treaﬂneerﬁ©lﬁaematdmtils‘eebbmw Since the schenes are an
illustration, the invention should not be construed as being [imted by t he
chemi cal 10 reactions and conditions expressed. The preparation of the

various starting ?ﬁ‘é@éhﬁbén&@@ﬂth&a%r&&%t%ﬂ@ﬁa'réalé%'dse‘fﬁltumr@aﬁﬂbe ski Il of

persons vﬁi\SEd in the art preparation of conpounds of this nventlon
is illust teqawsedSuh@stegartuntanm@l.m&toldrarﬁwmenféyowelg@dm@ralm,t he same

[ trat t , i Nt L.at th t
benzene 11 ngsneiac, Bt pif, shiol/t, SRR fo pahull Rt f {10
fogr" mb- (CH2) nzgnawl;l@itea, spidaybites irweﬁgehmg)ﬁeymglehlcrblambm beguglnmogtemf or ogle

e benzene ring bears .a group, Q. which is roup.readi |y trapsformble
to a carboxyl hﬁg%Pgﬁﬁd?t&gﬁt'%Eﬁ%ﬁﬁ'%mﬂwuss % F‘@E‘B%XP@%F%‘%\"  tfhono,
iodo or trifly giort hdg?dt?gt*?qﬂlsf, PRYCARIS; el@éﬁt@%&ﬂ@lﬂ@s Zhushlifa, @éﬁtlc%ﬁﬁt@

carboxyl i ¢_aci he I'inker -Y-. The atom X may be attached either
to the beh?enmanditylardaint neuralgia, cpegnpbaral oeuritise pobymearilis, sturgp plam;kl ng the Q

group. SCheneBhéLnt%rr}\dhr%b p'allcnf % s{ QpérQﬁVe fléhs? Sn&ggysjtms, Sostmastectomy 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
20 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,
25  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.

30 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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carboxylic acid is on the benzene ring bearing the Qgroup (1A and | B)
while in scheme 2 the carboxylic acid function is on the benzene ring which
does not 25 bear the group Q (1 C, D and E). 36 WO 2005/ 003131
PCT/ US2004/ 1 chene 1 Stage 1 Y--- Q -X- Mnocyclic R4
i nt er medi at‘g§%&ﬁéﬁslg{ age2 R&' 0 1 2 Stage 3 Y ONRR2 \ wz%/"éﬁ{th R /-
R4- R4' 3 0 Stage 4 Stage 5 5 Stage 6 NN PH CONRR2 R4 R3 Schene 2
Stage 1 Stagemd td abbagfs,806 mdbnacelingrelieht ¥dinistBFS Meslhahes S&FyR4 /1 \
6 1 021Instage 1 the linker -Y- is constructed between two nonocycClic
i nt er medi at esfor poavemeeFOKkg) BUER®- 1 the bridge may be constructed by 5
nucl eophilic aromatic displacenent of fluoride frominternediate int 2
(where Q is an electron withdrawing group, readily convertible to a
carboxylic acid, for instanGENFERAQL SYNTHEDTE METHODS a phenoxi de,
t hi ophenoxi de, benzyl oxi de or thiobenzyloxide, int 1. The 1A conpounds are
t hen obt aithed by hydrolysis with an alkali nmetal hydroxide. For
construction of t | i ; de
i nternedi ate conp(l;lﬁ?l@é%iéﬁ?tlg% C?@ngt%gggetgég/#\%éme%én cﬁn%%lhé%?ﬂeb

in accordance with the general synthetic methods described below and are

illustrated in the schemes that follow. Since the schemes are an illustration,
the invention should not be construed as being limited by the chemical
10 reactions and conditions expressed. The preparation of the various starting
materials used in the schemes is well within the skill of persons versed in the
art.
The preparation of compounds of this invention is illustrated in Schemes
1 and 2. Both schemes proceed with the same overall strategy. In stage 1, an
15  intermediate 1 is prepared with two benzene rings connected by a linker -Y—,
The linker —=Y— should be of the form —(CH,),-X— where X may be oxygen or
sulfur and n may be zero or one. One benzene ring bears a group, Q, which is
a group readily transformable to a carboxylic acid amide. Examples of such Q
groups are fluoro, bromo, iodo or trifluoromethanesulfonyloxy. One benzene
20  ring must bear a carboxylic acid ortho to the linker —=Y—. The atom X may be
attached either to the benzene ring bearing the Q group or the benzene ring
lacking the Q group. Schemes 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
25 bear the group Q (1C, D and E). |
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brom nation of the corresponding toluene (int 4). Reaction of int 5 wth a
phenoxi de or thiophenoxide leads to int 6. The 1 B conpound, naybe obtai ned
by al kali metal hydroxide hydrolysis of int 6. 37 WO 2005/ 003131

PCT/ US2004/ cheme 1, Stage 1 (CH2)nX F Q N (CH2) [ 2) nX Q
Q Q HOOC ‘?‘é?‘?"%’%‘?”ﬁz int 3 1A CH3 Q BrCH2 Q XCH2 Q XcHZF %%&4@% Q HooC
Raintoint 5int 6 1B For Schene 2, Stage | in order to prepare 1 C
conmpounds, a phthalide (int 7) may be czhemd1ito react with a phenoxide or

t hi ophenoxide (int 8). For 5 preparation of |ID conpounds, the bridge may be
constructed by nucl eophilic aromatic displacenent of fluoride from
intermediate int 9 by phenedgees or th|oohe@pX|des (|nt -8).. _The ID

conpounds are themnebjclic ned by hy5| :@ int 10 h i met al
hydr oxi de. For cateiviediztdson of t he™b .u° Stage)zrpeﬂ‘ e—1E, reaction

of a benzyl brom de internediate co d 10 (int 12) wit® a phgeexi de or

t hi ophenoxi de (int 11) leads to int 13. Thkt 1E conpound may then be

obtai ned by hydrolysis of int 13 with an alkali nmetal hydroxide. Schene 2,
Stage 1 xaQ x Q Ra= O + COON int70|@t8 IC X Q Ra+|nt 8(-->Ra| \ -

Rarl~y Q / Q | jmt 9 CI)ZI—(l)NR i ntl CONR'R? CONR'R
—
3 0 Stage 4 Stage 5 5 Stage 6
CONR'R?
Scheme 2
Stage 1 Stage 2 ;
‘ ' Stage 3-6

: \"‘Y\ Q ¥
Monocyclic R'%T (— Q
. Y s Z — 4 Y -
intermediates COOH R — 6

In stage 1 the linker -Y—is constructed between two monocyclic

intermediates. For Scheme 1, Stage 1 the bridge may be constructed by

5 nucleophilic aromatic displacement of fluoride from intermediate int 2 (where Q'
is an electron withdrawing group, readily convertible to a carboxylic acid, 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

10 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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aX- BrCHZ Qa XCHZ2 QXCHQ R i R" R/ +a'™ 2\ COH intll intl12 Int13
1E 38 WO 2005/003131 PCT/ US2004/019911 Followi ng Stage 1, the schenes
nmerge. In Stage 2 conpounds 1 are converted by cycl oacylation to ketones 2,

usi ng, for | .. BF3 Et20- trifluoroacetic acid or pol yphosphoric acid.
Al ternati Ve\\@%@%@%&;a i zation may be effected by conver’f‘?%ﬁszﬁﬂ‘f/}‘ﬂs’%lto an
acid chloride, for instance with thionyl 5 chloride, foll owed by
Friedel-Crafts ring closure in the Bchrsaetestade B Lewis acid, such as

al um numchloride. In addition, Stages 1 and 2 nay be perforned in reverse
to give conpounds 2 that are ready to enter Stage 3. For instance,

cycloacyl ation, Wa RFethylQet her A4 pCHIMY an ap o= TNV N
substituted afi hl or i*de 10\ri—cte84—®ﬂketon ﬁt_’lg)igxzmh han

si mul taneousl y deret hyl at & Yinder the ¥FriedeR“CMafts react]on HO6fdi T ons.
Subsequent forndtion of the ™fidge -Y- vi’a nucl eophilic™romatic

di spl acenent gi ves conpounds 2 ready to enter Stage 3. Schene 3, Stages |
and 2 (CH2)nX-H (CHz)nX-Me ~y '"11 O-If R; +GI/ R2 OFOF int 14
int 15 int 16 15 In stage 3, the Q function of conpounds 2 is converted into
carboxylic acid am de group to give conpounds of formula 3. This may be

acconpl i shed cty rst geRversi an to an es XgH2q|_kQxyecar xXeHeqn @r
i nstance, with cn——ﬂonan_aLi_pkf@/al c Rf"r:—ig,l kanyne
and a pal | adi uarcafal yst qsUsH a 4@(’Erip nyl phospfl ie)” HOOC

pal | adi un(11)dichlqride. The gsterigey be 20 hédr olyzed to an a&i d and
finally converted to a prinmary, secondary or t F?iary am de by a coupling

reaction with ammonia, a primary amne, or a secondary
For Scheme 2, Stage 1 in order to prepare 1C compounds, a phthalide

(int 7) may be caused to react with a phenoxide or thiophenoxide (int 8). For

5 preparation of 1D compounds, the bridge may be constructed by nucleophilic
aromatic displacement of fluoride from intermediate int 9 by phenoxides or
thiophenoxides (int 8). The 1D compounds are then obtained by hydrolysis of
int 10 with an alkali metal hydroxide. For construction of the bridge of
compounds of type 1E, reaction of a benzyf bromide intermediate compound

10  (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

PN X Q X a0
R4 ] O + \©/ — R4 | =
g P cooH
o) C

int7 int 8 1C
F X X
N X Q N Q
R + ints  — R4—€E — R4
Z Q F Q' Pz
int9 . COH
int10 iD
N X BrCH2 Q N XCH, Q XCH,
R Ré—L0 ©/ e Q
= Q + — A g - T
COOH
int 11 int 12 int13 1E
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am ne. The conversion of acid to am de may be carried out by first
conversion to an acid chloride, for instance, using thionyl chloride,

foll owed by Schotten- Baumann reaction using ammonia or an am ne and al kal
met al hydr oxi ternatively, the ester may be conv jrectly to

t he am de g§b§ﬁgnég??%n of a dinethyl al um num am de. In@é@ﬁgmghng?iceeding
to conpounds 3 via an ester, one may effect the transformation of the group

Qinto a carboxyl iFolﬁMiﬁk?]S@ég'bdjﬁ, th soR¥mes nerge! I Beagey BbMpdUARdST dre
nitrile may be acconpli shed treatment of the conmpounds 2 with Zn(CN)2

and a pal | adi g@n\@&&eéwsqycm@u?éﬁ@n toketones@opeingafel instanassBhekt4ro911

(Ph3P) 4Pd or : 2 AW :

t enperature. ?ﬁhejbfu %lﬂ‘?gl:lld(sgrf%/%&)&%%% usi %'QA%F%“%W%YQP%%% ibéae

yi el di ng theefected dyicdnasrtidgracidetl té anecidrehliariies for instapee dthrthishglge 4, a
4-pi peridinylidene or 8-tr yl.idene function is, 5 attached to the
tricyclic %ysP@ﬁ{'g?véﬂﬁ'%q’q]g?%ﬁ@dﬁ'es@%é ring qpspee i isoRIeasNes Ofd@ ;E\ﬁf‘% (in the
pi peridinylid SRSE i tdrfigeA- does not exist while in the

tropanyl i denesgg’se I ta% g@rrﬁelglgﬂtdsm'(dém 2-). This operation may be carried
out by McMirray clatiditéern, iSdages 1 laod @rosy Beweriormegdiip eevedsentangive or

8-tropi nones _brough out by a |lower val ent, titaniumreagent such as the
Feagent obt ai FEABIES BTl PTeEH Gietiey SHOR R PRRHIGH AEoPEYBITE dust .
Al ternativel ypefivebnia ARithyicthdr (intaanasd EMappldpiaitély substituted acid chloride
8-tropanyl i denyl magnesi um hal i de may be added to etone to afford

car bi nol s10 peRiayidasi tha ketona(dnf 18I miicbas bgamsigutaneovdy demethylatgdn as

form c acid, i id i i«C i i i onpounds
of Type 4. 1501 peaErRgeRCRne foabloiPEaRifs; SdegihERaRth b hed out
in reverse obddge —¥sviald natleaphikit aronBticatisdaderaent dves tompoundsdereagtyons of
conpounds 4 ear, a groq? P. This group may be an al kanyl, al kenyl or

ar al kanyl in prigr S they are the therapeutically useful products of
this invention. The group P 20 naysdkse3agetkaexyear bonyl or

ar al koxycarbonyl. The latter groupings can be converted to secondary am nes

5 as illustrated for Stage 5. These transformat @hstay be carried out
using certain acidic reagent gHigixak Chydrog pr opgdeQor trinet hyl silyl
i odi de. Conpounds of type’ beagi n padi Ly R ; groups such as
met hyl, allyl or benzyl be trgnsfornmed into th
o F o F
int 14 int 15 int 16
15 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

20 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.

25  Alternatively, the ester may be converted directly to the amide by the action of
a dimethylaluminum amide. fnstead 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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25 aforenentioned al koxycarbonyl derivatives by treatnent with

al kanyl chl oro- formates such as ethyl chloroformte or 1-choroethyl

chl oroformate and thus serve as sources of conpounds 5. Finally the
secondary am nes 5 may be converted to any desired end rf%;TOdUCt of the

i nvention 6Y22VSHEMM in Stage 6. These transformations 4520048899 r 1 i ed
out by reductive al kylation using a carbonyl conpound and a reduci ng agent

such as sodi fiol ' A '
1T acotonyborbhyart got byiReate SheBRPRANARIIHTCLON VB cing a
al kanyl , al kdayipemtues. aklye nitele iisibydratyzedh usingaan alkali metal hydraxidebyieldingli0 WO

2005/ 003131 RCI/ US2004 9 | ped d products of the present invention
may i ncl ude ct ﬁ?gé g(f’ré%%fq%(ﬁ?? ?ﬁ@ g't% eﬁi& Such transformations may include
the deal kyl ation dfo péreyvat stagkW, aet-Fipgﬁdih?lic@én‘éﬁbrtSIﬁ'op@rliyﬁeéﬁ@mmcﬁgn@é cohol s

[

usi ng reagents such as boron trihalides, Conpounds where R4 is a hal ogen

atom may Par tattached do the Bicysligrsyistars.repiacing-the detanedto v FemPoYRIE®f ons such
Suzuki | St 2 . . o g

o U2k S o ainBoEatt e AHELGPIROURES MABIEL Iid 0

by chr omat ogrtegganytiderse cdse iatepreseits e(@iHa),-Hhddds dbpdration npyeagarsied oub, or 6.

Alternatively, the basic 10 conpouynds of types 4, 5, and 6 be converted
Lo di act er conk VEVSERY SopFensAUBnRIEeRries SVEn Aritpedindies T EOBORES | nt o

their enanti opBlghtibdut Btd I6RAF valehitbAlh FRlgeRsudH ad thed@agem dbtaipegf er r ed
that the respective product of each process Step 15 be separated from ot her

conponent® offretheddiéisotafditaniumttairachieidevsiee dast. tAdterpativiely, @at-piperidiaflore its

use as a startin ial raf| | ques

Cypi oal 1y 1 noraaee e CuRtagRBRRo Rl sPRGB B 6ERHEFTR ar on.

Euri fi calt i OnJReﬁ%ﬂi@ﬁﬂ&éﬁ@rdtwﬂggaﬂsl %éhyggazx?a df@Hpm?ﬂjmmsmﬂthgﬁcﬁﬂdﬂyeaQ(eﬁté | ,20W
. et. al., J. g. em |, 43, . , _thin-layer chromatogra

crystallizat i%wha%ﬁjfoarnmq'iaﬁq?fam agiderrdEURrpReRiic %%(C? gEs f 'ngfP C%FBEH%@%,

i nt er medi at esofatg‘gie gtarting materials are confirmed by spectroscopic,

spectrometric and anal ytical methods including nuclear nmagnetic resonance

(NWR), mes spect ribdesired, thdSppenationh iofjsiages Branded orpyayehgar(ietiod) in rexershe

descri ptions r%grt he preparation of conpounds of this invention, ethyl

et her, .

é
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
20 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
25 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
30 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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25 tetrahydr
benzene, tol

the acid a

of uran and di oxane are conmon exanpl es of an ethereal solvent;
uene, hexanes and cycl ohexane are typi cal hydrocarbon sol vents
and di chl oronet hane and di chl oroet hane are representative

hal ogenhydr, ol vents. In those cases where the pro i S isol
Jgﬁg?&gﬁ&%?ﬁt the free base may be obtai ned by gz ?Od{.?é%”kn
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sol at ed
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i1 lustrated romren prévdiides @ohypoumdkh&mesemamsa halogienfatbhonay Baricipatéiim schenes

are |IIutrt|o the invention should pot be congtr imted
By the o Rem ENBNOB4BE ARSI SOHAIMY BRSO RSuAG ST ATMTEN of ¢ he
vari ous staréHelﬁgswterl als used in the schenes is well within the skill of
persons versed in the art. 10 EXAMPLES Exanple A1, |, Br \ F NaH, phenol

Br I \ 0 1) NaOH, Tme@wmpwn@wb]er@m@@rme-@clsel(\CbkE—/ar@shme)l fAbeyCO2H 2)

HooC 0 1 12 Tekpeepbagsd b gt oo bl iindgtyebel o 4o

OH, EtOH, 4
5a O 0 1)

Zn( O, 5C, THrstRiidhaty pheké followindBtayes 40520r 6. Mltgrnatively, tNeRdsR; NaCH, R2 3)

CH2Cl 2 O 5a
10

15

20

25

30

N CO2Et CO2Et 0
compounds of types 4, 5, and 6 may be converted to diastereomeric salts by

mixture with a chiral acid and resolved into their enantiomers by fractional

crystallization.

It is generally preferred that the respective product of each process step
be separated from other components of the reaction mixture and subjected to
purification before its use as a starting material in a subsequent step.
Separation techniques typically include evaporation, extraction, precipitation
and filtration. Purification techniques typically include -column chromatography
(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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30 % HBr, AcOHR NN O I \ NaBH(OAc)3, CH2C12 R,N\ O\ AcCOH 80C R2 '
3-fural dehyde, rt R2 1 N 10a N 12a H 15 io Procedure 1 42 WO 2005/003131
PCT/ US2004/ 019911 4- Br onp- 2- phenoxy- benzonitrile, la Sodi um hydride (12 g,
300 mol ) (B80% was weighed into a flask and washed free of oil with
sever al hex‘gﬁé%ﬁoﬂ%%gs. The hexanes were 5 decanted andP(gT/EwP%as’lénd DVF
was added to the flask. A DVMF-solution of phenol (23.5 g, 250 nmol in 100
L DVF) was adgedatdd apimMgehitad HPE NaH m xture and stirred at room
tenperature. To the phenoxi de was added a sol ution of

4- br ono- 2-f |l uor o- benzonitrile (50 g, 250 mol in 100 nmL DVF), dropw se.
Upon conpl et e addig } : helk Jgaction
was cooled to roon'? %@%ﬁ%‘ﬁ%tﬁﬁér g%gggmp%ﬁﬁggﬁr%ét%ﬁgg{egﬁ?g%aﬁlab(.e]—%% }Xﬂ&ﬁeﬁe, tan
preci pitate fioracedrdandewsdth thelgeaetat dymthetianetimds descabedmbbwe gndaré2. 04 ¢
(226 mmol )_ of, ound la. NS m z 277. Pr ure,.2 1

42 Br oo 2 SohJHEHABE AP Sadiuipnyia the Seiees bk s Berompehames prss 3 ¢
129 mmol ) wasjigsleridnk OthbIRveritontshohid ﬁcﬁlﬂe%@ﬁfétrhédtab%embilimltwbﬂ&he%o nL of
20 % NaOH (aq). The reaction was heated to reflux for 20 h. The m xture was
cool ed to rooherdapldieaciions o conditimnsraxpressed. dhe pepatasions theyvayiausi pi t at e.
The solid was i i i i : E- et hyl
et her and vvasﬂggfn\%f’ﬁ%%@ra %Ues.ewqﬁiwgé%é%ée{#%fspvﬁée]lls\gﬂqmggh%?’@ielgj?g\?}eslran?mvgéhs-egsldi um
sul fate, and indhearitrated. The solids were dried in a vacuum oven at 60C
overnight, to give 35.1 g (128 mol) of the desired product. Ms miz (IVH)
292. 25 Pthcedure 3 3- Brono- xant hen- 9-one, 3a To a suspension of

4- br onp- 2- phenoxy-benzoic acid (35.1 gxapitLggol) 30 in CH2CI2 (350 m-) at
0C was added trifluoroacetic anhydride (Z20-3 niL, 144

Example A

Br\C[F NaH, phenol BI\CCO 1)NaOH, EtoH, | Br\@f’ 1) (CF3C0),0, 0°C

1a 2a
B 0 PACIy(PPhy);, CO MeO,C 0 1)Naot, eton i HOLC °
O O 2:1 MeOH/ DMF, 2) HCI
NEt3, 90°C
O 3a O 4a 0 5a

0 1) Zn(0), 5°C.THF R~y
1soClft  Risy e 2) TiCls
2) NHR{Rp, NaOH, R, O O 3 ¢

CH,Cl ﬁ
0 6a

N

Rix o) .
30 % HBr, AcOH "N O O NaBH(OAC)s, CH,Cly R“r;l ‘ ° O
AcOH, 80°C Rz | 3-uraldehyde, rt Rz ]
N

rl\‘ 10a
'H

KE\>
15 o]

Procedure 1
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mmol ), dropw se, and the reaction was stirred for 15 mn. At that tine,
boron trifluoride diethyl etherate (1.46 nL, 12.0 mmol) was added,

dropwi se. The reaction becanme honobgeneous upon stirring for 1 h at room

t enper at ur 05/ 003131 PCT/ US2004/ 019911 Upon co Ietl on

reaction wa Oégosy\gdglpnto 1 N NaOH, and the organic phase WEEMY %9(3 over
magnesi um sul fate, filtered, and concentrated to give Conpound 3a (32.14 g,

116 mmol ). M5 mz (M) 2754§r5’mcz=-§%ﬁoﬂy-%e%anﬂmes<a@.t hene- 3-car boxylic
acid nethyl ester, 4a A sanple of Conpound” 3a (20 .2 mmol) was

di ssolved in a 2: 1 McOH DMF sol ution (600 m_) To thls sol uti on was added

Argon. To this wasSAUMETER P AR ESR Mo et iR RS B 1) (2. 0
g, 2.85 mmol )andndshédfret @foll ivath severdl harsierinsiags. OTaelh@m@me@ar ged with
150 psi of CO (g). The reaction was stirred at 90C for

conpl eti orP t tecanted 8¢ fisrgided:ansl BNIR was gdded tp heflask. vﬁa@Wdﬁ%'Ht'onl'ﬁfe
reaction was éﬁéﬁ '(%%‘Qf‘h‘séfn‘r{@m et@anop Exﬂéé‘%eéga ar&ﬁvﬂgé@@tﬁehearqrude

product. Recr I'1 zat™ on ('65.4 mmuol)
Corpound 4a. mﬂtmbzar(d\mryedzaﬁoommumuafwes ’getbe)pl%nomda was@dded ar boxyl ic

d, 5a 20 A OH- h
conpound 4a, Rt g 4-Bromor gt RnEE 16 ol Skedin 10b T RMEG" e
250 L of Et Qhtopiiselcap@sl cbMpleté buditibR! thé rBactdh wiskefluxa® fér e ft PHewas

evaporated and the reaction was pour ed into 6 N HC over ice and extracted

25 with Lb%geraﬂ@ngmré@chOOEdltompm @m@“r%ﬂﬁérpoml%ﬁﬁ‘dnbﬂ Nﬁ@'dnlpc phases
ovaporated 5 PR RIS BrREind RASEAAMBI Y, (A Sim B RRR2 08 |

vacuum oven gt(Zm)ﬁi\noxM)aoﬁCgmpouB@mr @ dnrz §MBIT P2 0- 9H- xant hene- 3- car boxyl i ¢
acid diethylam de, 6a A sanple of conpound 5a, (13.4 g, 55.6 nmol) was

suspended in 220 44
Procedure 2

15 4-Bromo-2-phenoxy-benzoic acid, 2a

4-Bromo-2-phenoxy—benzonifri|e (35.3 g, 129 mmol) was added to 130

mL EtOH, followed by the addition of 340 mL of 20 % NaOH (aq). The reaction
was heated to reflux for 20 h. The mixture was cooled to room temperature

20 and poured into 6 N HCI to form a precipitate. The solid was collected by
vacuum filtration and dissolved in 3:1 THF-ethyl ether and 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.

25
Procedure 3

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

To a suspension of 4-bromo-2-phenoxy-benzoic acid (35.1 g, 120 mmol)
30 in CHyCl; (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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WO 2005/ 003131 PCT/ US2004/019911 nlL CH2CI 2 and 24.4 nmL (330 mmol ) of
t hi onyl chloride was added. The m xture was refluxed over 6 h, adding
approximately 10 nmL of additional thionyl chloride per hour until the

reaction nggaggﬁ%gmgeneous. At that tine, the thionyl Ig;é)llé‘? 2h€420d@9aftsol vent

were renov nder vacuum and the remaining 5 residue was h an
addi tional 220 nL CH2Cl 2. To the suspension was added 100 nL ice cold 1.5 N

NaCH, 100 nli GOpB&cdmpistibnltheeatl&®was®ouredings W NaOH)andAhé ekgatid rri ng for
15 min at roomtenperature, the Fhases were separated, and the organic
phase was washezFeWes died oXaumeenesiumgyliate. flfered. ARG ceBreMTABH QBN filtered

and concentra&ggﬁo nMiS‘%'(@ZQQB%OH'Bqn%I)( ﬁ\ﬁgz yi(gﬁggfl .8 mol). MSmz (WVH)

296. 9- Oxo0- 9Hx ene- 3-car boxylic aci 7a  Fol |l owi ng Procedure
6, substituting ethylam ne for diethylamne, 15 conmpound 6a was converted

intoits noet hyl, am de. Ms mz (MH) 267.9. Procedure 7

3-(3-Diethyl C.E-Fgééﬁﬁﬁnéxant hen-9-yl i dene) - 8-aza- bi cycl o[ 3. 2. 1] oct ane- 8-
carboxylic acid et hylQM@QH-%tRQnWaRgli@acmmémw d8téplaadust (24.2 g,
370 mmol ) in THE (325 m-) under Argon at 5C was treated with titanium (1V)

tetrachloride (20.3 nL, 180 mmvol), dropw se. The reaction was then refluxed
for 2 h. The heat S_re S fi f conpoyn a.(13.69, 46
mmol) , and N 25 c%@&%%gﬁﬁ(éﬁp%@ﬁfj%@n@b@vg% @mo&ﬂ%ﬁgﬁgo@ﬁd%gzﬁ THE was
added dr opwi FROH/MBMFaAition608 nl)efTammedsdligtioranas Beded thbthyaminea@ot i ne t he
reaction was cooled and added to excess potassi um carbonate in ice water.

The mixtiRe Whs28Qmnmedanddhe sokitiopwasipaansed withieean-etpibismasgddediashed
with brine, dgi ; j : ik it ©r 0 to give 22
9 30 of & gundCHRrEMERTERAETALENAY) bl (1} @I0H, 286 ANEACIR BE 0.
hexanes to preactide wes tiansEaTed tona bpmbfardochzsgediwgh 1 50® sibt COMg).) The 1. 8.
9- (8- Phenet hyl) - 8- aza- bi.cyct ol-gl t-3-ylide - OH xant hene- 3 45 WO
20051003131 P o f\éelai*[gﬁcér%% | Uhoh @%@ﬁ%%%é‘%‘t‘? NHES title
conpound was gyéledes 4oed ahalGinGIpgabadaed uThe feadtiohsias filtdreéd while warm

15  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
20
A sample of 9-Oxo-9H-xanthene-3-carboxylic acid methyl 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
25  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 mmol) after drying in a vacuum oven
at 50°C overnight.

30 Procedure 6

9-Oxo-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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conpound 7a for conpound 6a and substituting N phenethyl-4-tropinone for 5
car bet hoxynortropi none. Ms mr- 465.1 (Mtl); "H NVR 300 vHz (DVsO-d6) 6 1.1

(t, 3H, 13(m 2H) , 21(m 2H), 2.5 (q, 2H, 3.0-3.4 (m 8H), 4.05 (m
2 7.1-7. & .5 (m 1 . Procedure 8 10
9H%8 Az a- bi cycF&o §;12 1] oct 3 yli denH)e) OH- xan?hene 3-car b%9<1ilp§2804éoé?9dl

di et hyl am de, 10a A sanple of conpound 8a (16.0 g, 34.8 mmol) was dissol ved

in, 35 L aceLiCHA) dndred 4L (330@9Hmal) ofhibiyl ichlofidetwas addetl. Whise added to
the reaction 15 under Ar gon before heating on a steambath for 1 h. The

reacti on was 'E‘B‘B‘{"@d’vasafﬁf'é‘de@ gverce heatdinggpproxivaately 1hrerf ardifonel grigny! The
conbi ned org |¥V‘3ﬁ'ﬁ r u

car bonat e. ES%Hp(gI?dft P\%{lﬁ% tﬁ@e\gg%“eﬂ b%r%ﬁ ﬂ%ﬁlb?gﬁle&}oé? %%E{iﬁ@gnggund 10a,
whi ch was purthfqrerblcrhiyrideahdrsplvehtweruatr@groa/eﬂwndierMact%ra andNks remammghanoll 93

(o) R AwrSaie Was o pdih g a0fle) 2ep FGEPLCE. 18he SBegfrloriiss |

4H), 3.4 (br sdded)o0 mldice Bold {.6IN HEDH, 4.00-riL EHOI,, dhli-172%L (166 mmol)
9- (8- Met hyl - 8- aza- bi cycl o 1] oct - 3- yI i dene) - 9H xant hene- 3- car boxyl i c

aci d di et hyl a#iptyl amiie. Fﬁ#‘@fcﬁw tiag far Jodainrat reo@tampgraiuie, e RBasqOWeifone f or

N- car bet hoxy t t ound
30 VB - A0TREERRL T Tie GRRRR Wil et it PP s e, ipf of e

2H), 2.5 (s didpneslufh ulfate Hilteredl And conc2hjratedl. t8 y(etd C211=i)|p0131d46:( br4. Eg,ZH) 3. 6
(m 4H), 0, 4 5/ 003131 PCT/ US2004/ 019911 Procedure 9
9- (8- Fura1hO3 f}gﬁéﬁm) N%ﬂzgmég€3 2.1] oct-3-ylidene)-9H xant hene- 3-
carboxylic acid diethylam de, 12a 5 To a sanple of conpound 10a (0.65 g, 1.7

mmol ) dissolved in 20 nL CH2Cl 2 was added sodi umtri acet oxyborohydri de
(0.53 g, 2.5 mml) an®-@xofAl-xpathenge3-carbioxyhic acid ethylamide, T reacti on was

stirred at room tenperature for 24 h. The reaction was diluted with 10 nL
CH2Cl 2 and washed
Following Procedure 8, substituting ethylamine for diethylamine,

15 ' compound 6a was converted into its monoethyl amide. MS m/z (MH") 267.9.

Procedure 7
3-(3-Diethylcarbamoyl-xanthen-9-ylidene)-8-aza-bicyclo[3.2.1] octane-8-
carboxylic acid ethyl ester, 8a

20

A suspension of zinc metal dust (24.2 g, 370 mmol) in THF (325 mL)
under Argon at 5°C was treated with titanium (IV) 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-

25  carbethoxynortropinone (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

30 ofagum. 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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10 with 1 N NaOH The organi c phase was dried over sodiumsulfate, filtered,
and concentrated. The crude product was purified by flash chromatography,
eluting with 5 %0.5 MNH3 in nmethanol/ CH2CI2 to give Conpound 12a (0. 25
g, 0.53 mmr# Ms mir- 469.0 (M+l); 1H NWVR 300 MHz ( DMSO-d6 1 (br s,

6H), 1.35 VRO 1 (m 2H), 2.5 (m 2H), 3.0 (m 2H)’CT/§%22)0‘(/WP912H) 3.5
(m 2H), 15 3.85 (br s, 2|—|) 4.05 (d, 2H), 6.8 (s, 1 H), 7.1-7.5 (m 7H),
7.8 (s, 1 H, 7.9 (s, 1 :

9-[ 8- (Met hyl sul f anyl - et hyI) 8- aza%g%g@f‘a%t.h!'aﬂ"d&tga3 ylidene] - 9H 20

xant hene- 3- car boxyl i c acid diethylam de, 13a A solution of p-toluenesulfonic
oS oo o Tt sduPaliE WS her A e HFScES T, Lostulr o,
15 nL CH2Q1 2 é@ﬁ{)@)m VSdeMbdtﬁﬁngﬁd eu&tuuta@ Nldh'éh@ﬂwyf-ﬂftrdblﬁbne'rf@? agueous
phase was separated and saturated with hen extracted with CH2Cl 2.

The organi% esarpathoxynritrepingsre MSin/E= éﬁﬁdr(&d"éd Fh iR 390 iz (PMSQde)bonat e

and t hen vvlth r dr,) d sul fate
o T erea 5 frarf its i 230201 R ?qﬁ{)"o 39234 (50 5ED ‘Ebgg] 15 mol)
and sodi umtrgﬁyeytp)yy;b oy, B (rh 011940 g, 0.19 nmol ) 30 and the reaction
was stirred at roomterrperature overnight. The reaction was washed with | M

NaCH and the organic phase was dried over magnesium sulfate. The solution

was concentra urified on silica gel using flash chronmatography. The
product el ut eFD?CQ:ea % 0.5 MNH 3 in nethanol/ CH2CI 2 47 WD 2005/ 003131

PCT/ US2004¢ 019919-(8-Azd- bfiayclo{mz.61f_lltbcm-qﬂdeﬂe)i-QH-lxah'tloené-Bwarbbkxdlc)ﬁcidm and

di et hyl- et her provided pure Conpound )3 040 g. 0.086 Mol ). M nir-
463.8 (M+l). 5 Procedure 11 9- (8- Al fligth a'&&%ﬁﬂu @yclo[s 2.1]

oct-3-yl | dene) - 9H xant hene- 3-carboxylic acid diethylam de, 14a To a sanple
of conpound 10a (0.37 g, 0.95 mml) in 6 nL acetonitrile 10 was added

pot assi um car bonat & sathpis ofjcorBp8indrBal() 6.8l 3418 yimddy was d(ss()B/@d lin 35 OS5

was 01 uted whecRRGandR0ask Lo 2k Prin sbriscadt VesadkRup fagreasigan ¢
extracts y&reyfiécshgeH YefdreHeRshy BnsasteakfoatR %orCPAC ahe dhetbon VBS cooled,

added to ice cold NaOH and extracted with CH,Cl,. The combined organics

were washed with brine and dried over potassium carbonate. Evaporation of

the solvent provided 12 g of crude Compound 10a, which was purified by

column chromatography with 7% 2 N NHj in methanol/ 93 % CH,Cl,. to give

20 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).

25 9-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylidene)-9H-xanthene-3-carboxylic
acid diethylamide, 11a

Following Procedure 7 and substituting tropinone for N-
carbethoxynortropinone, compound 6a was converted to the title compound.
30 MS m/z= 403.2 (M+1); "H NMR 300 MHz (CDClI3) 6 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, 7H).
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product was purified by flash col um chromat ography on silica gel, eluting
with 15 10 % 0.5. M NH3 in nethanol/ CH2Cl 2to yield 0.11 g (0.25 mmol) of
Compound 14a. The product was converted into its HCl salt using ethereal
hydr ogen %9 r#jg M5 mlz-- 429.0 (Mt1l); 'H NWR 300 M—IZC%CDCB 31.1-1.4
(m 6H), DM, 2.3 (m 24, 3.1 (m 2H, 3.4 (mPOASOUE N ap,
4.0 (m 2H), 44 (m 2H), 4.7 (m 2H), 5.5-5.9 (m 4H), 6.3 (m 2H),
7.1-7.4 (m 7H). 20 9-[8-(2-Methoxy-ethyl)-8-aza-bicyclo[3.2.1]

oct - 3-yl i dene] - 9H xant hene- 3- carboxylic aci d di et hyl am de, 15a Fol | ow ng
Procedure 11 Podedutesl i t uti ng 3 equival ents of 2-bronmoethyl 25 nmethyl ether

product vas. coNVEFBERRAB R ess SIRGEa 201 SPtaoipnRT RSk nedeRs | de
VS N7/~ 447.4 (M):" H NVR Saibddiaid GGG Idmidel 12a(m 6H), 13 (m 2H),

20(ng) 2.95 (m 2H), 3.1-3.2 (m 2H), 3.3 (s, 3H), 3.4 (m 2H), 3.6
(m 4H) 8 (m 2H), 4.0 (m 2H), 7.1-7.4 (m 7H). 30 48 WD 2005/ 003131

ey s seyid S TR Brefb Ra it s BRI o, o,
R2 3) 1/1~1 @RAsCl, wHé added sodium triacetoxyborohydride (0.53 g, 2.5 mmol) and 3-

furaldehyde (0.17 mL, 2.0 mmol). The reaction was stirred at room
temperature for 24 h. The reaction was diluted with 10 mL CH,Cl, and washed

10  with 1 N NaOH. The organic phase was dried over sodium sulfate, filtered, and
concentrated. The crude product was purified by flash chromatography, eluting
with 5 % 0.5 M NHj3 in methanol/ CHxCl; to give Compound 12a (0.25 g, 0.53
mmol). MS m/z= 469.0 (M+1); "H NMR 300 MHz (DMSO-ds) 5 1.1 (br s, 6H),
1.35 (m, 2H), 2.1 (m, 2H), 2.5 (m, 2H), 3.0 (m, 2H), 3.2 (m, 2H), 3.5 (m, 2H),

15 3.85(brs, 2H), 4.05 (d, 2H), 6.8 (s, 1H), 7.1-7.5 (m, 7H), 7.8 (s, 1H), 7.9 (s,
1H).

Procedure 10
9-[8-(Methylsulfanyl-ethyl)-8-aza-bicyclo[3.2.1] oct-3-ylidene]-9H-

20 xanthene-3-carboxylic acid diethylamide, 13a

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 CH,Cl, and the reaction was vigorously

25 stirred for 4 h. The aqueous phase was separated and saturated with NaCl,
then extracted with CH2Cl,. 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)

30 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/ CH,Cl,
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BoCNR=R2=Et 0 RL,NO S HxN~t22 / / Toluene, reflux 11b HO 0O Rt.N (
O R.NO 1) MM osylate R R2 / / 2) Ova N 11b N 12b H111~S H)--N 5
9- Pi peri di n-4-ylidene- 9H xant hene- 3-carboxylic acid diethylam de, fumarate

1 b Foll ow‘ggtz&rs%ﬁgpre 7, substituting N Boc-piperi donep(#(?%gl\&é)g%bl ‘rom 49

car bet hoxyn ropinohe, the Conpound 1b was synt hesi zed i
WO 20051003131 PCT/ US2004/ 019911 conpound 6a wth the sinmultaneous renoval

of the Boc- prfricenas Bencarmtited. Priturdticrairdrachisrsfopardner disthybsther piosidegiel usi ng
flash chromat ography. The product eluted with 10 %2 N NH3 in nethanol/
CH2Cl 2. A f urkiiraorappyndgda (G4 ar 8986 mneh- Moz RB638AM™y 363.2; ' H NWR
300 Mz (DMSO-d6) S5 1.1 (br s, 6H), 2.8 (m 4H), 2.95 (m 4H), 3.3, 3.4
(br s, 4H), 6.4 (s, 2H) 7.1-7.5 (m 7H).

9- Pi peri di n-4-ylidene- 9H xant hene- 3-carboxylic acid ethylamde, 2b 10

Fol | owi ng Procedure 7, substituting conpound 7a for conpound 6a and
substi tuti”ng i@s%ri done for N-carbethoxynortropinone, the title

conpound 2b vegg AYYI-BR¥aafdyciVEs.217 debdd-ylide#eé)-BH-xanthene-3-carboxylic acid
9- (1- Furan- 3- yFBrret gyl - pi perlydier§ 4-13I [ den%) - 9H? xant hene- 3- car boxyl ic acid 15

di et hyl am de, Hydrochl oride 3b Fol |diethylpmidecddare 9, conpound 1 b was
converted to the title conpound 3b. The crude product was purified by flash
chr omat ogr aphy on

To a sample of compound 10a (0.37 g, 0.95 mmol) in 6 mL acetonitrile
10 ' was added potassium carbonate (0.53 g, 3.81 mmol) and allyl bromide (80 pL,
0.95 mmol). The mixture was stirred at room temperature for 20 h. The
reaction was diluted with water and extracted with CH,Cl,. The combined
organic extracts were dried over magnesium sulfate and concentrated. The
product was purified by flash column chromatography on silica gel, eluting with
15 10 % 0.5.M NHjs in methanol/ CHyCl,.to yield 0.11 g (0.25 mmol) of Compound
14a. The product was converted into its HCI salt using ethereal hydrogen
chloride. MS m/z= 429.0 (M+1); "H NMR 300 MHz (CDCls) & 1.1-1.4 (m, 6H),
1.7 (m, 2H), 2.3 (m, 2H), 3.1 (m, 2H), 3.4 (m, 2H), 3.6 (m, 4H), 4.0 (m, 2H), 4.4
(m, 2H), 4.7 (m, 2H), 5.5-5.9 (m, 4H), 6.3 (m, 2H), 7.1-7.4 (m, 7H).
20
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
25 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) 8 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).
30
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silica gel, eluting with 3% nmethanol/ CH2Cl2 to yield the product. A 20
hydrochl oride salt was prepared fromEt20HC. MS mz (MHd) 363.2; '"H NWR
300 MHz (DMSO-d6) 5 1.2 (br d, 6H), 2.4 (m 2H), 3.3-3.6 (m 104, 4.0 (s,
|23|r_|)oézed8-r2 S(bzzé(g_sb/oosahl 7.3 (m 7H, 7.5 (s, 1H), 7.7 (s, %C'?/Usz%gi/o%”(l?’ 1H.
9- (1- Car bam m doyl - pi peri di n-4-yl i dene) - 9H xant hene- 3- car boxylic acid
di et hyl am de, 4b A sol ution of conmpourg le@0. 025 g, 0.069 nmol) and c
(0.015 g, 0.36 nmmol) were refluxed in water. After 3 h, the reaction
was 50% conpl ete. 30 Additional cyanam de was added and the m xture was
heated for an additional 24 h. The reaction was cooled to roantenperature
and concentrated under vacuum Purification of the cruder er i-al oya
performed by HPLC, 15-70 % 50 WO 2005/003131 PCT/ US2004/ 01491
acetonitrile/water/ 0.1 % TFA. The TFA salt of Conpound 4b Was ;
mg, 3.5 nmol). M5 mfz-- 405.1 (Ml);'H NVR 300 MizshoMptewo) S 1.1
6H), 2.8 (m 4H), 3.2 (m 2H), 3.5 (m 6H), 7. 1-pdenipacktajerydbi)t. 5
9- (R3- pi peridi n-4-ylidene) - 9H xant hene- 3- car boxyH i i et hyl anldesk 5b-
8b Follow ng Procedure 9, substituting the appr '
fural dehyde, the follow ng conpounds were prepar
mz (M#) 5b 2-pyridinecarboxal dehyde Pyri di n-
sal i cyl al dehyde 2- Hydroxy benzyl 469.2 15 7b for
phenyl acet al dehyde Phenet hyl 467. 33 o
9- (1-Prop-2-ynyl -pi peri di n-4-yl | - 94 xgnt hene- 3- car boxylic acid
di et hyl am de H}/\drc | opi dg, )é?éggegﬁ%l oﬁk\ﬁ\rﬂg F om 11, substituting
propar gyl brom §e 1 -ee; omPoundZt b~wés refluxed for 12 h in
acetonitrile. The doe- prodécil_was purified by sh col um chr omat ogr aphy
on silica gel, elutingowgh 3% 1b

goc N R{=R,=Et

d: 10 Ex # Al dehyge
-yl methyl 454.5
lin Methyl 377.26 ~8b

"COC OO0
i !
Ro 1) Methyl tosylate Ra

| 2) Aniline, 80°C |

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

fumarate 1b

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



met hanol / CH2Cl 2, and then converted to its hydrochloride salt wth ethereal
25 hydrogen chloride. M5 mlz (MH#) 401.4; 1H NVR 300 MHz (CDCI3) S 1.2 (br
d ©6H, 2.6 (s, 1H,2.9 (m 2H) 3.1-3.6 (m 104, 3.9 (s, 2H),) 7.15-7.3

(m 7H), H) .

9-[1-(2- Hyé‘%g%%sz"t"%‘éﬂ) _pi peri di n-4-yl i dene] - 91 xant hene- SSVEPBBRIPNL aci d

30 diethylam de, 10b Foll owi ng Procedure 11, substituting 2-iodo-ethanol for
al 'yl brom decompéund 84 athchepatotansvuspempaslest the Bacqooetng gioup. M5 i z
(M) 407.0; 1H 51 WD 2005/003131 PCJ/ US2004/019911 NWVR 300 MHz (CDCI 3) 8
1.2 (br d, eHyurificatiopyyasppgriormest Q'?Tis"'%-&?' using fdﬁ‘ﬁh q}q?matQ@PBY-BTb% 8H), 4.0
(m 2H), 4.8 T 0B : 3

071 Thi of or npCourLEbiof Wiy 19,% TG s BRGN CHECH umarate sall s

di et hyl ani de, pibapedreanpPeObl M8y MH™) B6E.Q; H NMR30D Mhfl(PM&G-de)es | uxed
in2m toluene with N N-di nethyl-1hiof 1.d 0.3 4. for 5
h. The 10° cru&e(bb?o@l‘dgtz-%%UEi%?é&“oﬁﬁg?@%‘ﬁ(tgrcﬁiti‘?ﬁ?%ﬁ(@uéﬁ) EHII')%-)éa gel,
eluting with (Jrﬁ%qq_hyl acetate in hexanes to yield 0.66 g (1.6 mmol) of
Conpound 11 b. ' Two rotamers were observed by 'H-NVR MS miz (MH ') 406.9.
"HNWR 300 MHz (CDCI3) S 1.2 (br d, 6H), 2.9 (m 3H), 3.3 (m 2H) 3.4-3.7

(m 3H), 3.9 (m ol 1-7..4 / 9. S, 1H.. 15 Procedure 14

0" 1-Phenyi | m notETRuRdig-bufiiang Si-fantnenes-cameiNliand SRAROS 2R aci o
di et hyl am de, 12b 20 A sanple of compound 11 b (0.1 g, 0.25 nmol) in 1 nL of
chloroform was placed in _a pressure tube and treated with nmethyl tosylate
(0.037 nmL100.25 nhellowing Phiecedie i swostitdingsanarpungl7a fa compaused Saranskt h. At
that tine the | S g il i ne (0.023
0. 25, mrot PO ERHE A aRERGHS o8 N- R BL TR BoBLAng et ' 2° o bat
for another 2c@mpbund\Rbarag?synthédized. 848 ni/o(MWAS3PN8) ed, washed with 1 N
NaCH, and evaporated. Flash chronmatography on silica gel was used to purify

the crude material, eluting the product with 5% nethanol! CH2Cl 2, foll owed
by conversi on §91 Fifan-3-ylmethyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid
15 : diethylamide, Hydrochloride 3b

Following Procedure 9, compound 1b was converted to the title
compound 3b. The crude product was purified by flash chromatography on
silica gel, eluting with 3% methanol/ CH.Cl; to yield the product. A
20  hydrochloride salt was prepared from Et,O/HCI. 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, 7H), 7.5 (s, 1H), 7.7 (s, 1H), 13.1 (s, 1H).

Procedure 12
25 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.

30 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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hydrochl ori de salt wth ethereal hydrogen chloride (0.004 g, 0.009 mml). M
mz (M#) 466.3. 1H NWR 300 MHz (CDCI3) 8 1.2 (br s, 6H), 3.1 (m 4H), 3.3
30 (d, 2H) 3.4-3.8(m 4H), 4.3 (s, 2H),) 7.1-7.4 (m I1OH), 7.7 (s, 2H, 8.0

(s, 1 H, %ngﬁ(wf? 111). ,
9- (1- Al Iyl - BORY®PEI4-y1 i dene) - 9H xant hene- 3- car boxyl i cPEFUS24/YPM I ani de,
52 WO 2005/003131 PCT/ US2004/ 019911 13b Foll owi ng Procedure 11, and

substituting r u to
substituting rr%g%tggmgwézem 1 %)TPR Nhe ﬁ#}ﬁsalf:?ﬁ@% uhdtlbv\ﬁés( %emr&; Eﬁ@ 9

(brd, 6H), 2.mg 5 gidpl). MSWZ#WS 11%)1) I-!SNMRBOOMHZXDMSD-@'@{);S 1,1mp;

0 DVE | GlzH 3OS o) % . 2Hids rpp@éf 2T @ Weri, waa - 2. 1 Tear

DVF, c02Me 2) HCl 0:7& CO2H NEt3, 90C 0 3c 0 4c 0 1) Zn(O) 5C THF 1)
SOCI2.2° 1 02) Tidy 00 2) NHRg R2, NaOH, / 3) 0 CH2012 o - N-R - N-R
Sc RZ N 6c5 R29-(Re-pipesidinaty dﬁng)-aytxgnthme-&carboxylic acid diethylamide, 5b-

8b

Following Procedure 9, substituting the appropriate aldehyde for 3-
furaldehyde, the following compounds were prepared:

10
Ex # Aldehyde R® MS m/z
(MH")
5b 2-pyridinecarboxaldehyde Pyridin-2-yl methyl 454.5
6b salicylaldehyde - 2-Hydroxy benzyl 469.2
15 7b formalin Methyl 377.26
8b phenylacetaldehyde Phenethyl 467.33
9~(1-Prop-2-ynyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid
diethylamide Hydrochloride, Sb
20

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,Cl,, and then converted to its hydrochloride salt with ethereal

25  hydrogen chloride. MS m/z (MH") 401.4; "H NMR 300 MHz (CDCl3) 6 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
30 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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chloroformate Zn, AcOHO ~NI NR NRL R2Z Rz ~-NH2 N7c 8¢c O~ O C NH
Cl NaBH(QAc)3, CH2C12 0 O NR, <1 - H2 ONO 9c r~ 10 'off 53 WO

2005/ 003131 PCT/ US2004/ 019911 Procedure 15

2- ( 3- Brono- X t hyl ) - benzoic acid, 1c 5 A solution mbrom-phenol (9.4
nL, 0.100 nxﬁgei?osoﬁggg . THE was added dropwise to sodiim/¥AM%&1 4. 0 g,

0. 10 mml) fromwhich the oil had been washed with hexanes. \WWen the

bubbl ing had ghAPEEEMAACIELYSAL2 #A%, sRYAPIRL o and (RITDRAI 3 B0, O 1

mol ) was adde e rea tion” was hea C In an bat h

The reaction 8&s3.8dol, 8tH), 4101 (o, & )t .BHm, \Mxt)e?,15vVa§I(lmd7W)th et hyl et her, and
acidified wwth HCl. The solid was collected and air-dried to yield 22.3 g
(72.9 muol ) of Conmpound 1c. Ms niz 305.31 (M- H). 15

3- Bronp- 6H di pesveels €3 oxepi n-1 1-one, 2c Oorrpound 1c (22 3 g, 72 6 mml)
was converted to the title conmpound 2c (15.2 % usi ng

adapt ati or® of Pr adéaﬁu@fogmylmlnﬁrzdlpm-ylldm-9l-k@anthene-3-car oxylic acid

diethylamide, 11b

A sample of compound 1b (0.77 g, 2.1 mmol) was refluxed in 2 mL
toluene with N,N-dimethyl-thioformamide (0.36 mL, 4.24 mmol) for 5 h. The
10  crude product was purified on a flash column through silica gel, eluting with
45% ethyl acetate in hexanes to yield 0.66 g (1.6 mmol) of Compound 11b.
Two rotamers were observed by 'H-NMR. MS m/z (MH") 406.9. 'H NMR 300
MHz (CDCls) & 1.2 (br d, 6H), 2.9 (m, 3H), 3.3 (m, 2H) 3.4-3.7 (m, 3H), 3.9 (m,
2H), 7.1-7.4 (m, 7H), 9.3 (s, 1H).

15
Procedure 14
9-(1-Phenyliminomethyi-piperidin-4-ylidene)-9H-xanthene-3-carboxylic
acid diethylamide, 12b
20 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

25 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/ CH,Cls, 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 (CDCI3) 8 1.2 (br s, 6H), 3.1 (m, 4H), 3.3

30 (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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11- Oxo- 6, 11-di hydr o- di benzo[ b, e] oxepi ne- 3-carboxylic acid nethyl ester, 3c
A sanpl e of conpound 2c (5.0 g, 17 nmmol) was converted into the 25 desired
met hyl ester (3.0 g, 11.2 mmol) using an adaptation of Procedure 4.

11- Oxo- 6, 11-di hydr o- di benzo[ b, e] oxepi ne- 3-carboxylic acid, 4c A sanple of
conpound 3cWPEYE/04313D2 nmol ) was converted to the 30 colGEEROHIING1
carboxylic acid (5.5 g, 21.6 mmol ) using an adaptation of Procedure 5. 11
-Oxo0-6,1 1 -di hydro-di benzo[ be] oxepi ne-3-carboxylic acid diethylamde, 54
WD 2005/ 003131 PCT/ US2004/019911 Sc A s | e of compound 4c (5.5 g, 21.6
mol ) was converted to its corresponding diethylamde (4.28 g, 13.8 muol)
follow ng an adaptation of 5 Procedure 6.

11- (1- Met hyl - pi perﬁoﬁbwml?ﬂor:eewe)ﬂa and-subbijtdting domparnd B bdbokepineungd-

e conver t ol o o BTE aﬁﬁaﬁ%ed’“%@bw*lng%oﬁ%gﬁeéﬁ?&' WS IRL LT ng

compound 5C_(fH305'19 NMR JR0TWREXCDEL:) eorpesn] 6b9, 281h, shSbLY(AT12H),

N- net hyl - pi peri done for N-carbet hoxynortropl none reaction yielded 2.5
6.4 mol ) Sof (CoRHdNAR Ga. THIS7-2.3(M+AH)391. 28; H NVR 300 MHz (DMBO) 3
(br s, 6H, 2.5 (m 2H), 3.1-3.7(m 12H), 5.4 (m 15 2H),) 6.2 (m 1H)),
7.3 (m 7H). Procedure 16

3- Di et hyl car banoyl - 6H di benzo[ b, e] gxepibr¢1-yl i dene) - pi perid ine-1-
carboxylic acid 2,2,2-trichloro-ethyl ester, 7c 20 A sanple of conpound 6¢c
(2.58 g, 6.41 mol ), trichloroethyl chloroformate (1.33 nL, 9.7 mml) and
pot assi um carbonate (3.34 g, 24.2 mol )were refluxed for 3.5 h in benzene.
An additional 4 nL of trichloroethyl ¢ rof ormate was added and the

reacti on was reflux for anothe hour . rreth | am nopgopyd am ne (5 ni)
was added, and re et TRieieaths 2 C °'° es extract ed
with 2 N HCl, v s WlthD'\ffﬁ’l ne, Cozt-qhe o?)@&srﬂEtz phase e "over

magnesi um sulfate, f||tered and thenn evapor at ed. The crud‘e E)roduct was
recrystallized from acetone/ hexane to

o)
PACl,(PPhs)y, CO 0
2(PPhs), O conpe  1LNeOH, o ¥ O
2:1 MeOH/ DMF, O 2 2y Hel . COH
0 .

NEt5, 90°C
3c 0

g (
1.0
7. 1-
4- (

4c

1) Zn(0), 5°C,THF
1) sOCI,, I 2) TICI4
2) NHR1R2, NaOH 3)
CH20|2 1

(0]
Trichloroethyl O 0
chloroformate O Zn, AcOH
~ / / ,N_R1
K/\ Rz
NH
’ N Cl
oA _~Fa
oY

Cl

Q
NaBH(OAC)s- CHchz O O O
J N-Rq

0
0 H R,
<o

10 Y
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give 2 g (3.6 mol) of Conpound 7c. M5 mlz (MH) 551.31. 30 Procedure 17
11- Pi peridin-4-ylidene-6,11-di hydro-di benzo{b, e] oxepi n-11-yli dene- 55 WD
2005/ 003131 PCT/ US2004/ 019911 pi peri di ne-1-carboxylic acid di et hyI am de, 8c
A sampl e of conmpound 7c (1.75 g, 3.17 nmol) and zinc (1.51 nmol )
was stirredVPR0RORIBE aC| d (17.5 nL) at room tenperat ureC OW@é%ﬂlh ng 5
solids were collected by filtration and washed with additional acetic acid.
The filtrate was concentrated, partitioned between NaCH and CH2Cl 2. The
organi ¢ phase was col |l ected and dried over potassium carbonate, and
evapor at ed. Phee@lireds product was recrystallized fromacetonitrile to give
Conpound 8¢ (1.2 g, 3.2 mol). MS mz (MH)377.28; 1H NVR 300 MHz (CDCl 3) 8
2 (br 10 d, 6H) 2.3 (m 2H) 2431(m 6H) 3.4(br d, 4H) 4.8 (d, 1

1.

H))58(d1 6. 8( dg. 7.2-7.4 (m 4H).
-(1 -Benzo[ 1, 3] di oxol - qﬂ’m%;‘/’ﬁeéﬂ‘) g‘)yl) lzeﬂﬁc"gene -6 11 -di hydr o-

d| benzo[ b,5e] oxepi ne- 3-car boxyl ic acid diethylam de Hydrochl oride, 9¢c 15

Fol | owi ng Procedurge 9 .substituti oxol rb de for

3-fural dehyde and ‘8¥ptomA- Pm%PﬂgBaggﬁr{&i'}a hab Bl‘??é loi‘ﬁ'%eu"ﬁ

pr epar ed. Th%dﬁédd&ol\gw%%tsoﬂﬂﬁn ﬁg@r\f&fw NoX[e) mﬁﬁ’:I)H@m sHidh WeidichaRt her eal

hydr ogen chl ori de 1.34; 1H NVR 300 MHz (CDCI3) 8 1.2 (br 20

d, 6H) 2. 3 Zheen wastedyiti | aqus (Whesthe bublmgshacystppped.ghe golventyas 5. 7
(d, 1

19 (1- Phenyi cofpelted Alentalide, (13 0,0 mmphywas added, The seactionwas. | o o
car oboxyl4 dheitdy ta2QORE iryah oit bathrfodé hl Okhe2feaktibr wark mgofedo ditutad evith,
conmpound 8c was, conv tedtot e title ¢ u uhstit tin

phenyl acet al d\@ﬁsﬁwa %ﬁ%\yﬂéﬁh‘ya@n%ﬁf EEPHRG HE Tt slitorfs cieeies o,
The crude Pr o mg@&g\éﬁfﬁfé 209 hrindol j 6 CER butd ey M§W17§'3©9|31|"(Wf ogben

chl ori de. 1. 35; NVR 300" MHz ( 3 30 8 1.
2.3-2.7(m12H)-|) 3.7 (m 16H), 4.8 (d, 1 H), 57(d 1 H, 6874(m
12H). 56

15 3-Bromo-6H-dibenzo[b,e]Joxepin-11-one, 2¢

Compound 1c (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.
20
11-Ox0-6,11-dihydro-dibenzo[b,eJoxepine-3-carboxylic acid methyl ester,
3c

A sample of compound 2¢ (5.0 g, 17 mmol) was converted into the
25 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, 4¢
A sample of compound 3¢ (6.0 g, 22 mmol) was converted to the
30 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,
54
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11- Oxo0- 6, 11-di hydr o- di benzo[ b, e] oxepi ne- 3-carboxylic acid ethylam de, 1lc
Fol | owi ng an adaptati on of Procedure 6, substituting et hyI amne for 5

di et hyl am d 4c was converted into its nonoet

11- (8- Phenen‘?ﬁ;%ﬁ&g;gggg bi cycio[3.2.1 Joct-3-ylidene)-6, 11%,%/&%?8946019911

di benzo[ b, e] . oxepi ne- 3-carboxylic acid ethylamde, 12c 10 A sanple of
conpound 11c was converted to the title ganpound follow ng Procedure 7,
substituting conpound 1l1c for conpound 6a and substituting

N- phenet hyl - 4-tropi none for N-carbethoxynortropi none. The title conpound

was isolated as its TFA salt. MS 79.1 1 1H NVR 300 (DVBO- d6)
3 1.1 (t, 3H), 1. S?W'ﬁggﬁﬁomamg‘r&‘ﬁ? &lgﬂ)?%-g'ﬁzr@ﬂﬁwﬂon"?f@d(tﬂ%ls 2H), 2.8
(dd, 2H) 3. 3 gé—% 793 F(mo 1
57 (m Py etniiBinidels 28 g fo Bt dhpo s adeitati ¢4t
-(1-All yI @l pleracéduredB.y| i dene) - 6, 11- di hydr o- di benzo[ b, e] oxepi ne- 3-
carboxylic acid diethylamde, 13c 20 Foll owi ng Procedure 11, substituting
corrpound 8c for compound 10a, the title conpound was prepared. Ms miz (IVH)

417.33; ' H NWVR ${101- Mé?thyl(ﬁ?gha}n-a ld%néPG 1@|pdlﬁgﬁlro-ailfer{ﬁ[§ elgxe;ﬁné 3N, 1 H,
2.8 (m 2H , 3.0-3.8 ( 3-5.7 (m (m 1H),
6.8-7.4(m 7H). 25 57 mazbosylmaqwldletbvﬁammmfoEgmatqzﬁ&np| e D (Gignard
method) \ I / \ Br My, CH2Br2 \ / \ Br HOO2H Br Cl HO-' O2c Id 2d N M N
N Me Me 0 0 PdC12(PPh3)2, CO\ / \ CO2Me 1) NaOH, EtQ-1; \ / \ CO2H

10 A sample of compound 5¢ was converted to the title compound following
Procedure 7, substituting compound 5¢ (3.85 g, 12.5 mmol) for compound 6a
and substituting N-methyl-piperidone for N-carbethoxynortropinone. The
reaction yielded 2.5 g (6.4 mmol) of Compound 6¢. MS m/z (MH") 391.28; 'H
NMR 300 MHz (DMSO) 6 1.0 (br s, 6H), 2.5 (m, 2H), 3.1-3.7(m, 12H), 5.4 (m,

15 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

20 A sample of compound 6¢ (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

25 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 7c. MS nm/z (MH") 551.31.

30 Procedure 17
11-Piperidin-4-ylidene-6,11-dihydro-dibenzo{b,e]oxepin-11-ylidene-
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2:1 MOH DWF, - 2) HO 1 NEt3, 90-C3d 4d NN M M O Trichloroethyl O
1) SCC12,* 0 chloroformate 0 2) NHR R2, NaOH, - NRL NNR CH2C2 2 2 5d
NH2 6d M2 0-Cl ci O Zn, AcOH 0 NaBH(QAc)3, CH2CI2 0 - NRL HINR, ft2

IfCY~ O R2 7 5 Procedure 18
3- Br ono- 11-%-%%%%%1%?pi peridi n-4-yl)-6, 11- di hydr o- di benzbfBUR%%UMM- 11- ol ,
Id 10 A sanple of 4-chloro-1-nethyl-piperidine hydrochloride salt was

basified with KOH and e ched M |2 l.Cephase was dried
over rmagnesium sulfate E;E’S c%'ﬁge%%'g}oggﬁgr?%'e? Eivbggg@g@ hggcr ude product was
distilled fromCaH2 at 50C at 1 mrHg. 58 WD 2005/ 003131 PCT/ US2004/ 019911

Under nitrogen.  ToASATPTeAtcaRRI LS 6 356 30 RO an SRR P dhas h |
vi gor ous reacmﬁg? W@§_sﬁﬁé§ﬁﬁ/§§etinc1-_ré’tﬁdl ﬁ@SHLC))%t\ﬁ@&nhgﬁag@thhfé. redd kesuitiagd 4-

chl oro-1-meth peridine ( nm., 128 mmol’) was added. The reaction was 5
refluxed fr solids Were qodacted diy filkiation arslwashes! withladdiiodak agetis @oiek nEheant was

o) in et Bnepu Sl e et b o NN BRREARG T ost Tie
and the supephaéeawhs velledtédant erieddvepothbsitimi carbonatel and etdsoratedr ti ng
ketone had be%ﬂe crude product was recrystallized from acetonitrile to give Compound 8c
(1.2 g, 3.2 mmol). MS m/z (MH") 377.28; H NMR 300 MHz (CDCl3) 8 1.2 (br
10  d, 6H), 2.3 (m, 2H), 2.4-3.1 (m, 6H) 3.4(br d, 4H), 4.8 (d, 1H),) 5.8 (d, 1H)

6.8(d, 1H), 7.0 (m, 1H), 7.1 (d, 1H), 7.2-7.4 (m, 4H).

11-(1-Benzo[1,3]dioxol-5-yImethyl-piperidin-4-ylidene)-6,11-dihydro-
dibenzo[b,eJoxepine-3-carboxylic acid diethylamide Hydrochloride, 9¢
15
Following Procedure 9, substituting benzo[1,3]dioxole-5-carbaldehyde
for 3-furaldehyde and compound 8¢ for compound 10a, the title compound was
prepared. The crude product was converted into its HCI salt using ethereal
hydrogen chloride. MS m/z (MH") 511.34; "H NMR 300 MHz (CDCls) & 1.2 (br
20 d,6H), 2.3-2.7 (m,12 H),2.4-3.1 (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,ejoxepine-3-
caroboxylic diethylamide Hydrochloride 10c
25
Following Procedure 9, compound 8¢ was converted to the title
compound, substituting phenylacetaldehyde for 3-furaldehyde, and compound
8c 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 (CDCl3)
30 &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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consuned. To the reaction was added saturated sodi um bi carbonate, and the 10
m xture was extracted with ethyl acetate. The conbi ned organics were dried
over magnesium sul fate, filtered, and concentrated. The crude product
Compound | wi t hout further purification. Ms m 88. 14

sl St i’\g@@os%ﬁﬁgl FetrliBboat i

4- ( 3- Bronp- 6H di benzo[ b, e] oxepi n-11-ylidene)-1-nethyl -pi peridine, 2d A

solution of c @*@d? _Hi } éﬁhffh s heat ed
to refl ux foro‘gp Wrcgg féll%oﬁlbv\ﬁ‘gog%n r?%prlg?gcii%rgbf(g% vﬁﬁt etrﬂ%’
acetate, and washed with 3 N HCl, then witdhh 3 N KOH to give conpound 2d 20
(9.0 g). Mz (MH) 370.0. 11 -(21-Methyl -piper!

di n-4-ylidene)-6, 11-di hydr o-di benzo[ b, e] oxepi ne-3- carboxylic acid nethyl
ester, 3d 25 The thllbﬁnrY%)Qfﬁ)@daStaﬁanPrédéth@ﬁlglﬂﬁtluﬁinpgatmﬂam#%pfbﬁt' on of
Procedure 4. M5 nifz .11 -(1-Methyl -piperid

n-4-yl i derfe) @emylaunlngmmmm4@>w8épaxgmdwm@us ermtmtbﬁmlde; acid, 4d The
title conpound 4d was synthesi zed from conpound 3d using an adaptation of
Procedure 5. 59 WD 2005/003131 PCT/ US2004/019911 11

- (1- Met hyl - pi peri dimamnawﬁ:mhz@bM[Banwrm{dmﬂ pehydre- 3-
carboxylic acid et hyI am de, 5d 5 The title conpound nt hesi zed from

conmpound 4d using an llam[atqlehewneﬁ-sembc@c-%eHyIa ¢:rilfCet hyl ani ne for
diethylamne. Ms mz (M) 363.0.

4- ( 3- Et hyl car banoyl - 6H- di benzo[ b, e] oxepi n-11-yl i dene) - pi peridine-1 - 10

car boxyl i10 aci d 2,Rs@mpte cfrltmnp)emmMc was eonvditediioeheititie eorpopadnd was

??\l/lrjli? e?zgeg ft%ﬁg]w%%rg)rggggurg% substitufin ing com dagttJr?é 11¢ foorfco?rqr?ocuen%%a an 1(? - VB 'z
11-Pi peri di n- it HRON- Qhéﬂelﬂgbd%ﬁh'%eQG:ZNIéarl?dtﬁéﬁmoﬂ%ﬁnGﬁé ey tifl€ aC' d
et hyl am de, 7d Conpolnd converted to conpound using a
adapt ation oforrpeebvae ispiatedssritsZl HAERY. MHomdz 479.1 (M+1); 'H NMR 300
MHz (DMSO-dg) 6 1.1 (t, 3H), 1.35 (m, 1H), 1.8 (m, 1H), 2.2 (m, 2H), 2.5 (m,
15 2H), 2.8 (dd, 2H), 3.1 (m, 2H), 3.3 (m, 2H), 3.75 (m, 2H), 4.1 (m, 2H), 5.0 (m,

1H), 5.7 (m, 1H), 7.0-7.7 (m, 11H), 8.4 (7, 1H), 10.0 (br s, 1H).

11-(1-Allyl-piperidin-4-ylidene)-6,11-dihydro-dibenzo[b,e]oxepine-3-
carboxylic acid diethylamide, 13c

20
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) 8 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), 56.3-5.7 (m, 3H), 6.2 (m, 1H), 6.8-7.4(m, 7H).
25
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20 Fol I ow ng Procedure 9,
series of conpounds,
3-fural dehyde
2- Met hyl - but -

conmpound 7d was converted into the foll ow ng
substituting the appropriate al dehyde for

Ex # Al dehyde R3 M5 niz 25 (M)
-ene 417.1 9d Thi ophene- 2- car bal dehyde Thi ophen- 2-

8d 4- Met hyl - but - 3 enal

met hyl

445.1 10d \zomsﬁgnmpr openal 2-Methyl-allyl 403.1 11d PC1/US2004/01 911

Cycl opr opanecar bal dehyde Cycl opr opyl net hyl
2- Pyri di necar boxal dehyde Pyri dlEr;( é
H-I m dazol e- 4- car bal dehyde | H-1

4- Hydr oxy- 3- met hoxy- 4- Hydr oxy- 3- net hoxy benzal dehyde phenyl net hyl
[US2004/ 019911 15d Phenyl -

-4 yl |deneg 6, 114

%

rtnl I oW g P

403.1 30 12d

13d |
ord %Twﬂm&zg 1 14d

485.1 60
453. 2

acet al dehyde Phenet hyI
0 i ne-3-

conmpound 7d for cgnper nd 10a he titlepgipaunid 16d was prepa/e S nl z

(MH) 389.1. 10 Example E (M y on bromide),q Br O 1) Zri (O ,oyHF Br O
| 1 Pdd 2(PPh3)2, CO 2) T04 3)N 2:1 MG /DMF, O 3ay le N3, 90C N M
N M M02CI j O.1 j 1) NaO—fV'eEtO—IOIK@bCIOll) Sl 2, HCl 2)

NHR1IR2, NaOH, CH2CI2 N 2e 3e R =R2=Et

PACIy(PPha)s, CO O Q co,Me 1) NaOH, EtOH O O CO.H
2:1 MeOH/ DMF, I 2)HCI ]
NEts, 90°C
3d 4d
N N
Mé

. Q o Trichloroethyl Q o
1) SOCIZ,“ O chloroformate O
2)NHR{R,, NaOH, i N-Ry N7 / N-Rq

CH,Cl; R, Ry

5d K/\NHz
) N N
!
Me O’k o Cl
0]
Cl
Zn, AcOH NaBH(OAc)z, CH,Cly

5 Procedure 18

3-Bromo-11-(1-methyl-piperidin-4-y1)-6,11-dihydro-dibenzo[b,e]oxepin-11-
ol, 1d

10 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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4- ( 3- Bronp- xant hen- 9-yl i dene) - 1- net hyl - pi peri di ne, | e Conpound 3a was
converted into the title conpound le follow ng an adaptation of Procedure
7, substitutin rrlnound 3a for compound 6a and 5 substitutin

N-Met hyl - pi P& %Fé%’é or N carbethoxynortropinone. M m zF ?Wﬁlﬁ%%o‘”@%‘.l

9- (1- Met hyl - pi peridi n-4-ylidene)-9H xant hene- 3-car boxylic acid nethyl

ester, 28 10 Compoydl 8 ¥R A 420, |- AcldPuIR Widocabn 78 o of"

adapt at ion of Procedure
9- (1- Met hyl - pdnyeFHiEiunddr pitrogeme T o Uis xeast duzied-CH- g b‘o25lnillc, 1alc5 chm6l¢and5

Conmpound 2e was,. converted into the caqrresponding carbo conpound
3e by an adap?éﬁg%(?\usorleap %@’@ﬁroi’sgweas-@lei fAPN Was eﬁ@c’j toTe UX and40

9- (1- Met hyl - pa:rmsrd qimé’mﬂ dbibér‘itﬁﬁ'@lzﬁﬁxwé Prﬁﬁ@l? a/a%%rda@sylvr@ r’é‘ébﬁbr?@as

di et hyl am de, 7b npound 3e was converted in he title diethylam de,
compound 7, raﬁlslka@fcmﬂ bdibeaea@wwamlw@mw@@l arsl the sppepwiantonssi 31

P U220 158 den B Loy R TSR, BB
THF at room temperature. The slurry was rinsed with 2 x 20 mL THF and the
supernatant was transferred. At that time, all of the starting ketone had been
consumed. To the reaction was added saturated sodium bicarbonate, and the

10  mixture was extracted with ethyl acetate. The combined organics were dried
over magnesium sulfate, filtered, and concentrated. The crude product
Compound 1d was used without further purification. MS m/z (MH") 388.14.

Procedure 19

15 4-(3-Bromo-6H-dibenzo[b,e]oxepin-11-ylidene)-1-methyl-piperidine, 2d

A solution of compound 1d (9.53 g, 24.6 mmol) in 50 mL formic acid
was heated to reflux for 5 h. The reaction was concentrated, diluted with ethyl
acetate, and washed with 3 N HCI, then with 3 N KOH to give compound 2d

20 (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
25
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-
30 carboxylic acid, 4d

The title compound 4d was synthesized from compound 3d using an

adaptation of Procedure 5.
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if HZN OBr 1) AcCl, TEA AcHN O\ Br 1) (CF3CO 20, 0C HQzC 2f , 2)
BF3. CEt2 HO2C 3f \ 0\ Br Pdd 2(PPh3)2, CO O CO2Me 1) NaOH, EtOH, 0 AcHN
2:1 MeOHJ DMF, AcHN 2) HCI O 4f NEt3, 90C 0 5f O \ O CO2H 1) HATUI \ 01
\' NRt My, %B%qé/@g N O NHRt R2, DIEA AcHN 7f RZ C 6f O_N
Tri fl uorone IN'RL sulfonic acid\ 0\ N R AcHRFﬁESKB‘VN"’?"RZ HO
8f 9f N N vMe Me ~5 N [4-(5-Bronp-2-cyano-phenoxy)-phenyl]-acetam de, If
Compound I f was synthesized by that described for the synthesis of conpound
| ain Procedure 1, substituting N (4-hydroxyphenyl)-acetam de for 10 phenol.
2- (4- Am no- phend)k-y']-l\ﬁlethybp[pdmimdi-yjldmierl-s Pt-dilgidrg-dibenzefibhe]joxdpbe:3-bed i n
Procedure 2, substituting corrpo & 005 0 31 PCT/ US2004/ 019911
for conpound la, the title conp yF VESY in quantitative
yield. CIM5 mlz- 307 (Mtl). Procedure 20 5
2- (4- Acet yl am no- phenoxy) - 4- br ono- benzoi ¢ acid, 3f

5 The title compound was synthesized from compound 4d using an

adaptation of Procedure 6, substituting ethylamine for diethylamine. MS m/z
(MH") 363.0.

4-(3-Ethylcarbamoyl-6 H-dibenzo[b,e]oxepin-11-ylidene)-piperidine-1-
10 carboxylic acid 2,2,2-trichloro-ethyl ester, 6d

The title compound was synthesized from compound 5d using an
adaptation of Procedure 16. MS m/z (MH") 523.0.

15  11-Piperidin-4-ylidene-6,11-dihydro-dibenzo[b,e]oxepine-3-carboxylic acid
ethylamide, 7d

Compound 6d was converted to the title compound using an adaptation
of Procedure 17. MS m/z (MH") 349.0.

20
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
25 (MH")
8d 4-Methyl-but-3-enal 2-Methyl-but-2-ene 4171
o9d Thiophene-2-carbaldehyde  Thiophen-2-yl methyl 4451
10d 2-Methyl-propenal 2-Methyl-allyl 403.1
11d Cyclopropanecarbaldehyde  Cyclopropylmethyl 403.1
30 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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Compound 2f (500 ng, 1.6mmol) in 10 nL of THE was treated with acetyl
chloride (0.15 niL, 2.08 mml) and triethylamne (0.22 niL, 2.08 mml). After
stirring for 2 5 h the solid was collected. The filtrate was evaporated in
10 vacuo to 43 9 of Conmpound 3f. M5 mir- 331 (M+l

N- ( 6- Br ono- /@)I?ﬂxant hen-2-yl)-acetam de, 4f The titI£C3@%08ﬂP1139\z\/as

synt heswzed u5| ng an adaptation of Procedure 15 3, substituting conpound 3f

for conpound ggy 7‘5’?\%%!'—%}&]%&;@(0 9H Xﬁﬂéﬁ@tﬂgr 3-carboxyl i g0 d net hyl
ester, 5f The un €Sized using an adaptati on of
Procedure 20 4, substituting conpound af for conpound 3a.

7- Acetyl am no- 9- ant he carb ac ta0 ound was
synt hesi zed usi nﬁf(gkgg‘gg&pﬁrldjﬁ %"%@@yﬁr §|hy£1'§g.§||§ i"t']ﬁé(#ﬁ'é‘% npound 5f
for conpound 4a. Procedure 21 carih6Rflid #&iTdeehyami@e Hbédant hene- 3- car boxyl iC

acid diethylamde, 7f 30 Compound 6f (2 g, 6.7 mmol) in 35 nL of DWVF was
treated wieh HATU (2.5 g, 6.7 mol), diethylamne (0.2 nL, 8.7 mmol), and

di i sopropyl et hyl a 4 t he
reacti on was pour g%&ﬁm'@g wg(? *%ﬁ@ 5#5“@%?‘98%?{’8@ I eokggnﬁag[mg’\)g % he
product corrpm|e7&oma&imd1¢a wab praaed SMING/2(MET RLB1 PCT/ 52004/ 019911
extract ed with diethyl ether/ THE (1:1). The conbi ned organi c phases were

washed with water, brine, and dried over nmagnesi um sul fate. The sol vent was
evaporated in vacuo and conbined with the above solid to give 1.5 g total of
compound 7f. M5 mfz-- 353 (M+l). 5

7- Acet yl afd no- 9- hydr oxy- 9- ( 1- rietamyple B (MoMuirynerdbsdmid8H- xant hene- 3-
carboxylic acid diethylamde, 8f The title conpound was synt hesized by an
adaptati on of Procedure 18, 10 substituting conpound 7f for conpound 2c.
Procedure 22 7-Acetyl am no-9-(1-net hyl - pi

peridi n-4-ylidene)-9H xant hene- 3-carboxylic acid diethylamde, 9f 15

1) Zri(0), 5°C, THF

Br Br O
2) T|C|4 O » PACIy(PPhs), CO
2:1 MeOH/ DMF,
1

| NEts, 90°C
—
\ Me N
Me
MeO,C 0] HO,C o)
_ O 1)NaoH, EtoHfl O , 1) SOCl, .
| 2) HCl I 2) NHR4R,, NaOH,
ﬁ CH,Cl
2e /N 30 Re=R=Et
) N
Me Me

PACSS
ﬁ

N
!

Me

15

61



Into a flask was placed conpound 8f (0.3 g, 0.66 mml) and
trifluoronmethanesulfonic acid (2 nmL.). After heating on a steambath for 1 h
the reaction was poured into 3 N NaOH and ice. The aqueous sol ution was

extracted VWVI)%O%%&E? and dried over sodium sul fate. Thﬁ"‘f"ﬁ#%ﬁ%‘"%ﬁ 20

evaporated I'n“vacuo and the resulting residue was passe ash
colum (silica gel; 90:10:1 CH2CI 2: CH3CH : NH4OH) to give 0.01 g of

conpound 9f. M5 iz 3 (3BréMoixdnthen-9-ylidene)-1-methyl-piperidjne, 1
7- Acet yl am no- 9- pi peﬁ ﬁ?n-’4-y| I dene- 9I—¥xant ﬁeng‘- 3-)(’:ae Boxy l?ec’ gci d 25

di et hyl am de, 1O Conmpound 1O was synthesized by an adaptation of Procedure

N Boc- pi per i dona POMBROC S8R SETREREY Bl i 1R KRRHRINY Wfsofipgan) . 30
Exanple G 65)t2@4Pd00taduRT/dUbeMadng s8MbdundBaderssipddnd 6a and _
9- Pi peri di n-4-yl - 9H xant hene- 3- car boxyl i ¢ acid di et hyl am de drochl ori de

AR, - C¢ : Hy
5 A sanpl & of sibséitulingrNb-ddatbylirieeridone for Naaipethaxynorisopioone. YIS avatMimol ) was
di ssolved in Eg‘rL of CHCI3, treated with iodotrinethylsilane (0.15 nL),
sealed in a %‘?e‘ssure tube and heated on a steambath for 2 h. The m xture
was cool ed and the tube was opened. A second portion of iodotrinethylsilane
(0.15 mnm-) was added, the tube s, recapped, . and the vessel heated an
addi tional ' 3 10-i-Methvlepiveasin-gatidenelaFarithene-3garboxylic acithmeshyl of
MeOH was added. The reaction m xture %&ﬁpﬁéti ti oned between CH2CI 2 and
NaOH sol ution. The organic |ayer was washed with sodiumdithionite
sol ution.10rhe sol vent was evaporated and the residue flash chromat ographed

with 90% CH2CI 2: 1Q% 2N NH3 in MeOH.tq.qive t title, conmpound. A
vair och or  de. sal CaEEOHPA T8 SErEf b 58 el deraS BY B tsaidhon.of i v
300 MHz (CDCl BjocRdiire?4 (MS ﬁv/z(rﬁmg)seﬂs.ﬁ (m 2H), 1.7 (m 2H), 2.8 (m 2H),
3.2-3.4 (m 4H),3.5 (br s, 2H), 3.7 (d, 1 H, 7.12-7.3 (m 7H).
9- (1- Met hyl pi peridin-4-yl)-9H xant hene- 3-carboxylic acid diethylamde, 20
Hydrochlori de 9-(1-Methyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic acid, 3e
15
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
20 diethylamide, 7b

Compound 3e was converted into the title diethylamide, compound 7b,
using an adaptation of Procedure 6.

25
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Fol I owi ng the protocol of Procedure 23 and substituting the hydrochloride
salt of conpound 7b for the hydrochloride salt of conpound 1 b, the title
conmpound was obtained. Ms mz (MH)364.9; 1H NVR 300 MHz 25 (CDCI3) 5 1.2 (br
s, 6H), 1.4 yW@nookidsizl-7 (m 2H), 2.05 (q, 2H), 2.7 (s, JFdpysdedkorsssP (M
6H), 3.7 (d, 1H, 7.1-7.3 (m 7H), 12.2 (s, 1H). 66 WO 2005/ 003131

PCT/ US2004/ 019911 Exanple H I\ I\ Br F NaH, benzenethiol Br I \ S 1) NaCH,
EtOH, 1f Br s 1) (CF3CO) 20, 0C CN DVF Ex@MpBFHCI / C02H 2) BFg CEt2 1lh 2h
Il Br \ S\ PdCl2(PPh3)2, CO Me02C s 1) NaOH, EtCH,* HR2C S 2:1 McOH DWW,
2) HCl NEt390C 0 3h 0 4h 0 5h O 0 1) zn(0), 5C, THF R'N VN 1) SCCl 2,0 N
2)Tidy R 2) NHR B2 MNaDidH, Ra-8droddpkenidCl 2 0 6ha N CO2Et Co2Et 0 O ,30 % HBr,
ACOH RN\ s |\ [NABH( OAC)Retarib@DUD, RI AN A OH_80C R8agH, EORlper onal |
rt R I / I/ NMONWNI1I0h \ ol / O 5 ProcCe @ 2) Hel

4- Brono- 2- phenyl sulif anyl - benzoni trile, | h Sodi W& hydrj.de (2.40 g, 60 mmol)
(60% by wt) was weighed into a flask and washed with several hexane

ri nsings. The hexanes were decanted and 10 di scarded and 20 nL DMF was
added to the fI@@_@_ -SO|é\JtIOI’l of benzeneth (5.1 n, 50 Mol in 50 ni
DMVF) was added dro se NBPECH AFAt 1y ectd j?\dja,tBrro EFiCOR @t ur e.
HO,C

To 4-brono-2-fl uoro- ORI r| I e 2) BF;3-OEt,

o Br o CO,Me
O O PdCl,(PPhs), CO O O 1) NaoH, tor 1
AcHN ' 2:1 MeOH/ DMF, AcHN 2) Hel
o) le} 5f

4F  NEts, 90°C

o)
COH
: o R
OO e OO Y e
AcHN NHR4Ry DIEA apN R cl
° 7 C)

Me
Trifluoromethane

Ry sulfonic acid O O

2 AcHN
N
Me

5
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
10  phenol.

2-(4-Amino-phenoxy)-4-bromo-benzoic acid, 2f

Using the method described in Procedure 2, substituting compound 1f
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(10.0 g, 50 mml) in 40 nL DVF) was added benzenet hi ophenoxi de (descri bed
above), dropw se, over 30 m nutes. Upon conplete addition, the 15 reaction
was stirred at roomtenperature for 20 mn. At that tinme, the mxture was
poured into cold 1 N NaOH A precipitate formed and was col |l ected by vacuum
filtration WP HO¥R31H 0 g (48.4 mmol) of Conpound | h. 67 PADUSIUOYIOE131

PCT/ US2004/ 019911 4- Br onp- 2- phenyl sul f anyl - benzoi c acid, 2h Follow ng

Procedure 2, substitu n f npound und

obt o ned. 3. Bidmrmpeid fen RT G fate Sy o FERTR el 0 BB 0., T
Conpound 2h f @iveompeisay @a+1). L0 conpound 3h was obt ai ned.

9- Oxo0- 9H-t hi oxant hene- 3-carboxylic acid nethyl ester, 4h Foll ow ng
Procedure 4, substituting conpound 3h for conpound 3a, 15 conpound 4h was
obt ai ned. 9- ORo Udik bgxant hene- 3- car boxylic acid, 5h Follow ng Procedure 5,
substituting h for compound 4a, 20 Corrpound 5h was obt ai ned.

9. Oxo- 9H-t Bi oxant hene32-(4-Acetyamine-pheéndxy)-#piramodeensdic aeid,|3fM ng Procedure
6, substituting conpound 5h for conpound 5a, 25 Conpound 6h was obt ai ned.
9- Ox0- 9H-t hi oxant hene3-carboxylic acid ethylam de, 7h Follow ng Procedure

6, bstituti t ] i )

com?)guﬁdl 5; IC(r)]?rpguwnﬁpmmgségg?g:nﬁéegyégm@qﬁ@;'ﬂL |°§gr*’(§§nn§§f+ag%| g@’(‘%ﬁ: hen-9-yl
i dene)- 8- azaabbtytyldbd@@(@.w nla .68 menold and\bictibylamires(0322 ml:TIZlmmmwleQll
8- b | 8h Fol | th d

S cerbo L S BbeE2 YRR B G S .

obt ai ned. 1}y5 %éuato wé?)hééMf*ﬁompound 3f. MS m/z= 331 (M+1).

9- (8- Aza- b| cycl o] oct yl i dene) - 9Ht hi oxant hene- 3= car boxylic acid
di et hyl am de, 9h

N-(6-Bromo-9-oxo-9H-xanthen-2-yl)-acetamide, 4f

The title compound was synthesized using an adaptation of Procedure

15 3, substituting compound 3f for compound 2a.
7-Acetylamino-9-oxo-9H-xanthene-3-carboxylic acid methyl ester, 5f

The title compound was synthesized using an adaptation of Procedure

20 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
25 5, substituting compound 5f for compound 4a.

Procedure 21
7-Acetylamino-9-oxo-9H-xanthene-3-carboxylic acid diethylamide, 7f

30 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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10 Foll ow ng Procedure 8, substituting conmpound 8h for conpound 8a,
Conmpound 9h was obtai ned. The product was then converted into its fumarate
salt. Ms mz (M#)= 405.4. 'H NWR 300 MHz (CDC13) S 1.05-1.3 (m 6H), 1.40

2 1. 2 2.7 2 .1 2 : 2 : 2
5100 (br s, g o oy 208 (kg as ) o T ecTusainsbi 2
9- (8- Benzo[ 1, 3] di oxol -5-yl net hyl - 8-aza-bicyclo[3.2.1 ]J]oct-3-ylidene)-9H
t hi oxant hene- 3; AN e Toy i { Ll re 9,
subst tuti ng SSIaSA b} Sl ko EF).“Phe Soitelid BURRE (RREE WS O
for 3-fural delwabhedGdthpwated, brilte, aad doibd @veemagndsiampsuldtet Thasoieatwas

GERSARPIEAT TR R Ioe R Y
2H), 3.19 73 - 0 (b , 2H), 6.05 , 2H), 6.65 ,
(m 2H c@mpc%,!ﬁg 7{5%%61\7&%32 30 (br s, 2H) (s H) (s

2H), 6.9 (m 2H), 5H), 7.6 (m 2H). 25
9- (R3-8-aza-bicycl o[ 3. 2. 1] oct - 3-yl | dene) - 9H-t hi oxant hene- 3-carboxylic acid

di et hyl am de, 11f-12 |l ow P bstituti ' h i at
e T o
prepared: Ex # Al dehyde R3 M5 girhox{fic WEidQidtnHamiad, §iCT/ US2004/ 019911
(MH) 11h Cycl opropane Cycl opropyl net hyl 459. car boxal dehyde 5 12h

3- (Met hyl t hi 0) - 3- Met hanesul fanyl - propyl 493.5 propional dehyde 10

9-[ B- (2Hydr oxy-eth -98-aza- bi cycl a2 11.oct - 3-yl i - 94 hi oxant hene-
3 carboxyl 1 o aei d B R Sitheiet oy claBREbn P PIRERIRE UBF ng
conpound 9y f QubeamAY 8embeand 78 Rst coripiunt el ng 2- i odoet hanol for ally)
brom de, conpound 13h was obtained. 15 Ms mz (MH#)= 449.2. '"H NVMR 300 MHz

(CDCI3) 8 1.05-1.4 (m 8H), 1.8 (m 2H), 2.6-2.8 (m 4H), 3.0 (m 2H), 3.5
(m 4H), 3.80 g2t 8 (br s, 1 H, 7.2 (m 5H, 7.5 (m 2H).

7-Acetylamino-9-(1-methyl-piperidin-4-ylidene)-9H-xanthene-3-carboxylic
acid diethylamide, 9f
15
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

20 evaporated in vacuo and the resulting residue was passed through a flash
column (silica gel; 90:10:1 CHyCl, : 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
25 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).

30

Example G
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Procedure 25 20 The (+) and (-) enantionmers of conpound 24 (conpounds 52 and
53), in Table 1 herein were separated on a preparative chiral pak AD col um
(500 grans of 20 micron material, 5 x 41 cm) using hexane/ met hanol / et hanol

(50/ 25/ 25) %%% %ok'/ﬁ&é\%l The anal ytes were nonitored using Z’&%ﬁé"?@%ﬁkﬁmﬂgs

nm For anal'ytica rk, the same colum material was us

4.6 x 50 mm , and the sane solvents, but in a 80/10/10 proportion. The (+)
and (-) enant iprgeédyraforonpound 54 (conmpounds 55 and 56), in Table 1 herein
were separated on a_preparative Chiral pak AD colum (500 gr ans of 20 m cron
material, 50 x 41 c9Piperidip-typObneanthened-carboxyli agid deghglamide. The

anal ytes were nonitored using a wavelgn . 220 nm Exanple | 70 WO
2005/ 003131 PCT/ US2004/019911 ~o II&Y%QM)%"{BZAI C~ ~oF K2C38 o o F DCE,

heat C o/ti 21 3i 4i <Ol o CNNaOH . o | o COPH HBTU, DIF~ ~0 o CONEt2
Et OH H20 HNEt2, DMVF O51 61 OO0 71 1. zZn, TiCl<i0O O CONEt2 BBr HO O
CONEt 2 THF.5 héhsample of the hydrschloride sadf camnoypd ién®. 19 gi 0.62dnmobm@sedur e 26

5 (2,4-D fluorg; ) - Vi 4= 4 = j | um num
chi of i de. (2. o4 ENRYES fnf P R WIS RRERN S BRE TG (AL ), Beled
1, 3- di met hoxylinmzmessyré.t8ie ahd htated onralsieaantath #r Ait.| Tiog etietorowbs chl ori de

&1 oved | o warasoies #nd thediuba e Qo dapaiensh PaTien GRlorigRrBeyISIaneid 15
S5 Sob o) HPERABLANRRAOuB ket md M ResiAh RUMABISE oL
was separ dtOed. h FhéheasteaoubatbolTine reactierswas cooled and Jibi efrivieObnwas added:

The reaction mixture was partitioned between CH,Cl, and NaOH solution. The

organic layer was washed with sodium dithionite solution. The solvent was

evaporated and the residue flash chromatographed with 90% CHxCl,: 10% 2N

NH3 in MeOH to give the title compound. A hydrochloride salt was prepared

15 from Et;O/HCl. MS m/z (MH") 364.9; 'H NMR 300 MHz (CDCl3) § 1.2 (br s,
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,
20 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

25 (CDCl3) 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).
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overnight, and extracted with dichloronmethane. The organic |ayers were 15
washed wi th aqueous sodi um bi carbonate and dried over nagnesi um sul f ate.

The solvents were evaporated in vacuo to give crude product. A portion of
the produc ified by flash chromat ography on sil| I ,ng a

gr adi ent ofhoi%ﬁ/%/@g%la OQAc/ heptane as the eluent to gi vge?/ﬁg%w?]lge conpound
3i (1.8 g). Ms: mz 264.9 (M#). 1H NWR (CDCI3): 8 3.90 (s, 3H), 6.42 (d of
d 1 H J=9.0 20 and 2.5 Hz), 6.50 (d,ExhnibledF2.5 Hz), 6.91-7.04 (m 2 H),
7.27-7.29 (m 1 H), 7.44-7.50 (m 1 H) an)d 12.44 (s, 1 H). Procedure 27

3- Fl uor o- 6- net hoxy- xant hen-9-one, 4i 25 71 WD 2005/ 003131 PCT/ US2004/ 019911
A m xture of potassium carbonate (2. g, 15.4 mmol) a (2,4-difluoro-
phenyl ) - ( 2- hydr oxy- 4- met hoxy- phenyl )@t hanone (3.4 g, ’@% 9 mol) in NN

di met hyl f ormam de (50 m -) was heatedYat 100C for 2 h. e m xture was

gom eﬂ gnd pgﬁr cél 'ﬁtrQaHV@rIz&Ethng Br F. 1/Na6®kiod fnE lsect QQ(CF&EO)Edbbrgti on,
washed wi t , andpgEied in uo give the ecozrrgpga "8 @),
2%%e subsequent. SC&b. 7 N&: fi z 244.9

whi ch was used Wit A®ut purlflcatlo &y
(MH). "HNWR (CDCI3): S 3.94 (s, 1&6,
d 1 H J=2. . ,

of d, | H J= ""C‘%”ﬁ"(’zo o fedt
6- Met hoxy- 9- 0X0-'9H [
sodi um cyani de (1. 3cg, 26 NFsr 51 ) and 3 15 fd g
(2.3 9, 9.42 mol) in N N- di et hyl f or mam de ?0 m - ), was heated at 180 oc
for 4 hours. Sodium cyanidepo(0.7 g, 141;’2,1@1@&}% was ddded gnd heating
continued an adglkdd,anal mouH h tqyﬁ;,vvas al | owd to room
tenperature, tNnENPRULRH it a er, o I50 er was col | ected
by filtration, V\@$23|§d vvlthzwat al?' ried to give onpound Si, 1.42
g (60%9. Ms: m(z251.9 (M#). 1H NNR(hCDQ : 8 3.96 (s, 3 , #8.91 (d, | H
J=2.3 Hz), 7.00 (dof d, 1 H J=2.3 &8.9¢&dm, 7.61 (d of d¥ 1 H J=1 &8.1
Hz), 7.79 (d, | H, J—le) 8.24 (d,1 H, J=8.9 Hz) and 8. 4%F{d, |

R s
NaBH(OAc)s, CHyCl, "N O O
Piperonal, rt Ra l
N"  1on
ﬁ°>
o

6.88 (d, 1HJ2h24Hz)696(dof
8. d, | a 2 and 8 34 (d
: 1)NaOH EtoH, I HO;

& mypdure of fi nd
r o- 6- net hoxy- xant hen- 9; one

r

30 % HBr, AcOH
AcOH, 80°C

5 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

10 discarded and 20 mL DMF was added to the flask. A DMF-solution of
benzenethiol (6.1 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

15  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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H J=8.1 Hz). 25 6- Met hoxy-9-oxo0-9H- xant hene- 3-carboxylic acid, 61 Using the
nmet hod described in Procedure 2, substituting conpound 5i for corrpound la,
the title conpound was prepared (0.75 g). Ms: mz270.9 (WMH). H NVR
(DI\/SOdS):83.95(gs 3 H, 7.06 (dof d, 1 H 2.4 &8.9 H 7.17 (d, | H,
J=2.4 Hz), MOMABH g | 'H J=1.4 & 8.2 Hz), 8.03 (d, PCHUSION0WIBG ),
8.10 (d, 1 H, J=8.9 Hz), 8.24 (d, | H J=8.2 Hz) and 13.65 (br s, 1 H).
Procedure 29 6- Met hoxy- 9- oxo- 9H xant hene- 3-carboxylic acid diet hyI am de, 7i
72 WD 20051003131 PCT/US20041019911 A m xture of conpound 61 (0.707 g, 2.62
mmol ) and O benzotri azol - ¥-Bhomp,2-phenpisutfanyklyénzalaiacihd, gk af | uor ophosphat e
(HBTU, 1.05 g, 2.74 mol) in N, Ndinethylformam de (10 nmL) was treated with
N, N-di i sopropyl ethylamne (DIEA, 0.685 nL, 3.92 mmol) and allowed to stir

at rt for 15 mn. ( t he
Tosul tant mxture waoRyoTieaEdes spbiiifing Cordol dndSLed RIS | o

wat er. A sbél i Campoudl 2ba\tasdJUbgrmédJ tration, washed with water and air dried
to give the title conmpound (0.445 g). Ms: mz 326.0 (M#). '"H NWR
(DVMBO-d6): S 1.07 (brt, 3 H, 1.19 (brt 3 H, 3.20 (br q, 2 H, 3.48 (br
of d, 1 H, J:1.3&8.1Hz) ,812(dofd | H,
J=1.3 & 8.9 Hz) and821(d 1H J81Hz) Procedure309(8Azab

icyclo[3.2.1 ]oct 6- et t hene- box 5 acid

i othyl antde, 5. AUauRENaPERadR RS LIAERorBREad 2o SEnhiied 22, ' Tre
(20 nb), ap anymn@rmpvgglomé,ﬁedl taniun(lV)chloride (0.525 nL, 4.79 mmol),
by dropwi se addition. The resultant m xture was heated at reflux for 2 h.

The resultant 20 solution was cooled to roomtenperature, and 3-o0xo-8-aza-

bi cyel of 3. 2. 11 oct aneq gy b ReKfiftEhS-alElrhe Y beRERBINIAAIO 4R, 1. 20 mrol)

and conpound 7i were a an IUutTdn was heat ed
at reflux for 2 h. Potassiumsodiumtartrate (2.98 g, 10 56 mmol ),

dissolved in a mninmal anmunt of water, was added to the reaction m xture
and al | owed to sti roligwing Rroseduie 4.avbstityiing sompewid gih for eREPOHBH gthi ¢

sol ids werg rw&fhnl?%h was obtained.
9-0xo0-9H-thioxanthene-3-carboxylic acid, 5h

Following Procedure 5, substituting compound 4h for compound 4a,

20 Compound 5h was obtained.
9-0xo0-9H-thioxanthene-3-carboxylic acid diethylamide, 6h

Following Procedure 6, substituting compound 5h for compound 5a,
25 Compound 6h was obtained.

9-Oxo0-9H-thioxanthene-3-carboxylic acid ethylamide, 7h

Following Procedure 6, substituting ethylamine 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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filtration and washed generously with THE The sol vent was evaporated in
vacuo, and the residue was partitioned between dichl oronethane and 10 %
aqueous ammoni um hydroxi de. The organic |ayer was separated and dried over
sodi um sul f%}ﬂ% oI vent was evaporated in vacua. The residue was 30
taken up in A% hurified by reverse phase preparati FETHSRES0B0EY

using a gradient of acetonitrile (10%to 90% in water with TFA (0.1%, to

give the title corrpound as it ’ i | alt (0.50 g). Ms:
mz419.1 (MH). "H NWMR (DNSO%%FBJMG&?&%{%P%%&%EFD, 1.32 (br d, 2 H),

1.78 (br m 2 H), 73 WD 20051003131 PCT/ US2004/ 019911 2.85-3.02 (br m 4

, 3.2-3.55 (br 6=4. 05 .81 (d of
5? 1H J=2. 5'a g )0%‘!@)"%%? 8’°°%%Hre 9‘-%”93313 meefg‘?fé %L?bsi't tingy, oyl e
7.8 Hz), 7.20 cbﬁwpohnb*Gh]féicémbéhlnd Ga%oﬁ@ouﬂd Bc wasolftalted. MS4d/z(=d, 1 H,
J=7.8 hz), 8.81 br 1 H and 9.12 (br d, 1 H. 5 Procedure 31

9- (8- Aza- b5cy(9175[13W‘|i ] oct - 3-yl i dene) - 6- hydr oxy- 9H xant hene- 3- car boxyl i ¢
acid diethylamde, 91 10 A 1.0 M solution of boron tribromde in
di chl oronet hane (2.14 nL, 2.14 nmmol) was added to a solution of the

trifluoroaceti co-{8-Adadstyclof3.2:1{sctad-glidene)-9H-thioxanthene-3-carboxylic acid
bi cycl o[ 3. 2. 1] oct - 3-yl i dene) - 6- net hoxy- 9H xant hene- 3- car boxyl i c acid

di et hyl ani de (0.285 g, 0.535 rmol) idetviamides®Bt hane (10 nl) at 0C. The
resultant mxture was stirred at roomtenperature for 2 h. The m xture was
15 cooled to OC, and treated with 10% aqueous anmoni um hydroxide (-20 nlL).
The organiQ | ayer Watlowingdtratedurard] substitatingecorapowy8h farscampounck & wi t h

r .02:3"232? ' Codrmeand ”@ars‘%%éa"'r%ﬁ%ﬁ@ 'di‘séﬁfciwgééﬁm“"é‘éﬁveq:u%te{}o% @%r?%ﬁf
residues vas dig S‘R}lg'agfgﬂHW?ﬁ' "3 R%@OW\?HEE%‘ ﬁspl?‘% (5:@'@/0 umm tor

20 purlflcatlon Vi a usi ng a gradi ent tonrtri t0”"90% in
water with,tri40 (mr@ld):dt@ (ma2iy 2076 M2BHRS.1 (e, 2HL 8B (MR 3.8 (m, 2la)t ai ni ng

HPLC to gi veo BHb s BHe ﬁ%%@%@ﬁ%mﬁ& {0 088g)  MS: i zaGB 1 (M H
NVR ( DVBO+5d5) : 51012(br m 6 H, 1.29 (d, 12H, J=8.1 Hz), 1.7-1.8 (br

m2H) 2.8-3.0 25 (br m 4 H), 31 3.5 (br m 4 , 3.99 (br s, 2 H),
6.63-6.65 (m 294$-Benzptl @B:lloxol-5-ylmethyI-B-aza-blcycIo[ 21]oct-3-ylldene)-9H-

thioxanthene-3-carboxylic acid diethylamide, 10h

Following Procedure 9, substituting compound Sh for compound 10a,
20  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) 5 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).
25
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-
30 furancarboxaldehyde, the following compounds were prepared:

Ex # Aldehyde R MS m/z
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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, | H),
9.01 br d, 1 H and 9.93 (br s 1 H). 30 Exanple J 74 \/\02005/003131
PCT/ US2004/ 019911 Br CO2Me 50Y.L Br CO2Me Br OH F | K2C03, PPi | O | 002|ve

NaOH . 61 + C 125 C CO2Me COZMe O Et OH H2O Br
CO2H HBTU, “,05’}?"9%1\ CONEt2 1. Zn, TiCl4, \ HNEt2, DIVIg%lm%lmPé{ﬁw@Heat o) o

2. Boc-Nortropanone, 5 6j heat Br / O CONEt2 PhB(OH)2, PdCi2(dppf], / O
CONEt2 dioxa OH \ | | / Cs2C38, heat. 7] $~ NHN H 5 Proggdtyre 32

2- (2- Brono- phen - ' ' | | )
2-fluoro-teredihhal i c a€ydograpsineyl ester Zjyciatbopylméthyl mmol $59.7

2- bromophenol 1j (6.0 ntarbbk%aldehyae ) and pot assi um carbonate (7.16 10 g,
51.8 mml) in N N-dinethylformmde (100 nL) was heated at 100C for 36 h.

The mi xturg waghal | oned3ymetipathid)®-rt, thenvigtreslifanyPppyd didaise
hydrochloric acid (0.5 Propisithidényd eThe product was extracted into EtOAc,

washed with water (4x) and brine (1x) and dried over magnesium sul fate. The
sol vent was evaporated 11T vacuo, and the Tesiadue was purified by ftash 15

chr omat ogr aphy on silica gel using dichloronethane as the eluant. The crude
product was isolated (10.5 g) and used w thout further purification in the

10  9-[8-(2Hydroxy-ethyl)-8-aza-bicyclo[3.2.1]oct-3-ylidene]-9H-thioxanthene-
3-carboxylic acid diethylamide, 13h

Following Procedure 11, substituting compound 9h for compound 10a,
and substituting 2-iodoethanol for allyl bromide, compound 13h was obtained.
15  MS m/z (MH")=449.2. 'H NMR 300 MHz (CDCl3) § 1.05-1.4 (m, 8H), 1.8 (m,
2H), 2.6-2.8 (m, 4H), 3.0 (m, 2H), 3.5 (m, 4H), 3.80 (m, 2H), 4.8 (br s, 1H), 7.2
(m, 5H), 7.5 (m, 2H).

Procedure 25
20 The (+) and (-) enantiomers of compound 24 (compounds 52 and 53),
in Table 1 herein were separated on a preparative chiralpak AD column (500
grams of 20 micron material, 5 x 41 cm) ﬁsing hexane/methanol/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,
25 4.6 x50 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

30 eluent. The analytes were monitored using a wavelength of 220 nm.

Example |
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subsequent reaction. Ms: mlz 365 (MMH ). Procedure 33 20

5- Br onp- 9- oxo- 9H- xant hene- 3-carboxylic acid, 5 (via 4)) 75 WD 2005/003131
PCT/ US2004/ 019911 2- (2- Bronp- phenoxy)-terephthalic acid dinmethyl ester (10
g) was added dropwi.se to hot (100C) pol yphosphoric acid (280 over 5 mn.
The sol uti ogwo%/vﬁgo%g&t at 155C for 2 h at which point th C%@?‘f"ﬂ&”@\ﬁs
continued at 180C for an additional 2 h. The solution was m xed with a

| arge vol ume ofo i Ce water . @Th@rel ant _sQlA go)er g clbec ed
filtration, vvaswith &néa[{) @ m %%a&h ap&,&on
silica gel, usingla g¥ nt 0 hangl I ot[§MF 1690 . cr oPMﬁé@%éne

with acetic acid01il % t2p gi ve conmgp un (1 25 g). Th@ aci d compound 5j
was i sol at ed fromthe Iatter fractions (3. 52 . 10 A so,utlon of the ester

conpound 4j (1r F‘?a‘f‘n HEhyldIlB‘XI a8 Qﬁ m CONgf2 12
mmol) in MeOH (3 Q@Egd for r The n was
cooled to rt and mad aci dIC with 2 N Bydr ochl OI’IC aC|d (-2. 50 m.). The

mi xture was concenfirated in vacuo, ®%ind then diluted with wat’er. The
resultant solid was collected by filtration, washed with water and air dried
to 15 yield an hd@i"tonaf ¢ FONElo rHBRLINEP-54 AoME318. 7 (MA. 1H NMR
(DVBO-ds): 6 7.43HRpeat| H ), ( H J=1.4 & 8.2), 8.09
(d, I H J=1. 35 BednortBpahdia 8- 2B (m 2 H)Dcénd 8. 28 1 d, I H J=8.2 Hz).

5- Br onp- 9- oxo0- 9H- xant hene- 3- boxyl ic acid di et am de, 6j 20 Using the
met hod described in Proceduren ), substituti ng coifpoynd 5 for conpound 6i,
the title conmpound was prepar 8g® Subsequent puri f*l ca%]l on by flash

chr omat ogr aphy, using di chl oronet hane as the eluant gave Conpound 6] (4.4
g). Ms: mz 3 3 8 (MN.. "HNW (CDCI3): 8 1.16 (t, 3 H J=6.8 Hz), 1.30 (t,
3 H J=6.8 Hz €& 2 H J=6.8 Hz), 3.60 (g, 2 H, J=6.8 Hz), 7.30 (d, 1
H, 25 J=7. f -hydrbxdy-aSniet ,2iJ=1. 4
Hz), 7.98 ?d of (g ﬁﬁlfﬁ{&@ﬂ%g@@%ﬁm) 8. 306’? (})»Pgﬁyl?‘?nét‘i‘nanbp%‘, ?&98.0
Hz)and 8.36 (d, | H' J=8.1 Hz) Procedure 34 30

9- (8- Aza- bi cycl 0[3 {? no-9H: X hen caré)oxyl ic acid
di sthyt ani e, 7; AACBBERL PR (PR T5 2B et ARAER TR B
t et rahydr of ur %@Iutlon of 1,3-dimethoxybenzene (1.86 mL, 15.2 mmol) and 2,4-
difluorobenzoyl chloride (1.86 mL, 15.2 mmol) in 1,2-dichloroethane at 0°C.
10  The mixture was allowed to warm to rt over 3 h then heated at reflux for 6 h.

The resultant mixture was allowed to cool to rt, then poured into a mixture of
ice (~100 g) and concentrated hydrochloric acid (~20 mL). The organic layer
was separated. The aqueous solution was stirred at ambient temperature
overnight, and extracted with dichloromethane. The organic layers were
15 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 (CDCl5): § 3.90 (s, 3H), 6.42 (d of d, 1 H, J=9.0
20 and 2.5Hz), 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
25
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76 WO 20051003131 PCT/ US2004/019911 (THF, 100 m-) at 0C, was treated with
titaniumlV)chloride (4.69 nm., 42.8 mmol) by dropw se addition. The
resultant m xture was heated at reflux for 2 h. The resultant solution was
cooled to OC. 3-Oxo0-8-aza-bicycl o[ 3.2. 1] octane-8- carbo I I ert-butyl
ester (2. 4“@92%6(99/‘"?‘?1ml) and 5-brono-9-oxo-9H 5 xant henﬁé?h%é@g}g%lhl c acid
diethylam de (4.0 g, 10.7 mmol) were added and the solution was heated at
reflux for 4 h. PoAasixiueospoliassiutracarbanate (248rqHyp# atreol) 30d §2.44diuaropl ) was

added to the reaction m xture d al | owed Q. stir.,at lent te rature
overni ght . Trenank s FrdRGaPahedEmeliaripeie i g0 b Varl HETeq
successi vel y Hinidthyitdrmarii@i¢s@nil) tasHeatainat 1607€ fot @ Mhehs alidars waes
evaporated in vacuo. Purification by flash chronmat ogra‘%gil%j using a gradi ent

1 %to 10% neepRipdangdwouredininater (21930 mln & saidovameql bypfitratien.el uent
gave Co”p%“d\gé@ééwﬁﬁ vhter %g%‘?ieprirgga&o 165ve e tiﬂe?%ﬁ/gf?%ﬁcgg/g 8f vase

preparative H using a dgradien ace in wat er
with trifl uorwaseised withodt porificiion frothgi subsetgentrstdp. UM aw/e4d. @i )sal t  of
15 conpound 7j.. z?

13 (a2 r IR EBELHIs Jetlsak vk oih(Get By 2ok b (G u
. 15- 3. br= : : : : d, :
3=6.7 o), 7. o (e Sl TR 21058 . f e beip A deor AR (L T

H and 9.12 bd=@5 &88)HzR0 Procedure 35 9-(8-Aza-bicyclo[3.2.1

] oct - 3-yl # ene) - 5- phenyl - 9H xant hene- 3-carboxylic acid diethylamde, 8 A
m xture of”9-(8-aza-bicyclo[3.2.1]oct-3-ylidene)-5-bronp-9H xant hene- 25
3-carboxylic pghsbddrepByl am de (0.170, 0.363 nmol), phenyl boronic acid
(0.049 g, 0.40 nmol) and cesium carbonate (0.236 g, 0,726 mmol) in di oxane
(4 m-) and ethanol (1 GrMethexy-Braxa-8d-xantheng-draasbepitrile, 5i

bi s(di phenyl phosphi no) ferrocene] pal | adium (I11) di chl oronet hane adduct (13
ng), and the resulting mxture was heated at reflux for 2 h. The reaction
30 m xture was cooAatixture of finely @mmerdsadian cyadideH4.3 gd@Gamirosl) seddved by

filtration_ang washed successively w di ne th | .an .
di chl or ontd halkS-aetEgRoE b heanelzia 8y S8 el L LA B Fermradeyas
purified by reyenrtswahrted S0 HCTORL Abliée SHitm cyahine (8. 794,24, 3 Himarh
acetonitrile (10%fo 90% in 77 ,
was added and heating continued an additional hour. The mixture was allowed
to cool to room temperature, then poured into ice water (~150 mL). The
product was collected by filtration, washed with water and air dried to give
20 Compound 5i, 1.42 g (60%). MS: m/z251.9 (MH"). *H NMR(CDCls): § 3.96
(s, 3 H),6.91(d, 1H, 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).

25 | 6-Methoxy-9-ox0-9H-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-dsg): § 3.95 (s, 3 H), 7.06 (d of d, 1 H, 2.4 & 8.9 Hz),
717 (d, 1 H,J=2.4 Hz),7.94 (d ofd, 1H,J=14 & 8.2 Hz),8.03 (d, 1 H, J=14
30 Hz),8.10(d, 1 H, J=8.9 Hz), 8.24 (d, 1 H, J=8.2 Hz) and 13.65 (brs, 1 H).

Procedure 29

6-Methoxy-9-ox0-9H-xanthene-3-carboxylic acid diethylamide, 7i
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WO 2005/ 003131 PCT/ US2004/019911 water with trifluoroacetate (0.1% as the
eluant to givethetitle conpound (0.153 g) as a colorless solid. Ms: nfz
465.3(M—I) "H NW\R (DMBO-d6): S 1.05-1.20 (br m 6 HO, 1.31d, 2 H J=8.2

Hz), 1.75-1 2 H), 2.90-3.10 (m 4 H), 3.15-3. ,403
br's, 2 H), Mﬁfg‘{“&&l H J=1.5 Hz), 7.20 (d 5 of d, r?gﬁ/b%&’%%s’é

7.32 (t, | H J=7.5 Hz), 7.40-7.63 (m 8H),8.83(br s,lHOand916(br
d, 1 H. 9-(8-Aza- Mrw)ﬁhtﬁ@‘o?brﬁpound 6i (0.707 g, 2.62 mmol) and O-benzotrlazol-yl-

t lid 5- et ch 3- car box th de 10 Th
71 o compoundVl riegamaihisionui A eiipnisphare 350, fo0fa A mmon |
N ( DV, agy - AR RS AERRBRIR, 1'%“5@”?%?“*‘%%‘*5@5 MH-dfssprtpfehiding, "
2.87-3.15 (m DIER, OﬁBﬁan(b’i%rmerl){)ahd:ﬁJM@e@m st atat fgr,153mB8 Disthylarkine 4. 00

o, 1y P D b S73E) s adap) and vilicephdn’ Mt an Sl S )

H) . 9 (8 Aza- bt ﬁé’ﬁil)@{n% \Haslgoured into ice water A solid was collected by filtration,
H xant hene- 3-carboxylic acid diethyl am de 20 The

] oct-3-ylidene) dr oxy
title corrpoundNﬁﬁ@f%N@bWﬁ&J Fndcaif drigdicagive mect;té egrapoung h4430). MS: m/z

daptat) bﬁ' oF T LET o TR OHESBREY o1 61t €3 BReE R ]
1br2 (m 623 4 229) (3048 (br t,12 ), 3.0518; 3 H347.08(m?2 1HA), 72179(@L 3.H,2=bm Héf) H) , H? 20
53 87 End . J—774@ (‘iil?fdl'”Fll)J 1?2”(5528(1tH2)JZﬁ99{dH1 fﬁ)ﬂ-Fh)? Hz), %51?((]1195&(1 d, Hdzl 5 &

7.9 Hz, | 3 | d. J=7.9 Hz, 1 8.78 (br s,
1H, o. ostbr]s12§f‘?-ogHzr}?hd58g$(? 1 Fy o= gq#z)(g (8- Aza- bi cyclg?B Sqothrs

] oct-3-ylidene)-5-pyridin-4-yl- 9H—xant hene 3 30 carboxylic acid
di et hyl am de The ti!t I g;qiorrpound was prepared follow ng the nethod descri bed
in Exanple J tuting pyridin-4-yl boronic acid for phenyl boronic

acid in Pr OCEGL(B'#\z%Eblo}/SI g@éﬁs Yyliddrie)-6-methdy-SiERteNe-3Tatbxylic2 (M
6 H, 78 WD 2005/00313 004/019911 1.32 (br m 2 H), 1.80 (br m 2

H, 2.88-31%2 (br m' 8 H), 4 03 (bacid diethylamjde,Bi. (4, J=7.8 Hz, | H), 7.27
(d, J=1.2 Hz, 1 H), 7.42 (t, J=7.6 Hz, 1 H), 7.51 (d, ,
A suspension of zinc powder (0.626 g, 9.60 mmol) in THF (20 mL), at
0°C was treated with titanium(iV)chioride (0.525 mL, 4.79 mmol), by dropwise
addition. The resultant mixture was heated at reflux for 2 h. The resultant
20 solution was cooled to room femperature, 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
25 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
30 taken up in DMSO and purified by reverse phase preparative HPLC (Cys),
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/z419.1 (MH").
"H NMR (DMSO-dg): & 1.0-1.2 (brm, 6 H), 1.32 (br d, 2 H), 1.78 (br m, 2 H),
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J=7.8 Hz, 1 H), 7.58 (d, J=7.6 Hz, 1 H, 7.63 (d, J=6.8 Hz, 1 H), 8.06 (d,
J=6.1 Hz, 2 H, 890 (br m 3 H and 9.22 (br d, J=9.4 Hz, 1 H). 5
9- (8- Aza-bicyclo[3.2.1 Joct-3-ylidene)-5-furan-3-yl - 94 xant hene- 3-
carboxylic yl am de The title conpound was prep he
met hod desc?‘?jbedﬂ% §f3f1110 Exanpl e J, substituting furan-3- gﬁﬂgg}rbg‘lr@gﬂtém d for
phenyl boronic acid in Procedure 35. Ms: mz455.1 (MH). "H NVR (DMSO-d6): 8
é (2)o (g (m gzla)srs .02 (B0m( brH)r8.223 55,(blm7 3 k?bs 80 (s23 H), 35968&05(1(5!56(21111 4 H)9

r m 7.1
(4. 370" 615”145iof¢ 303 gt S 6.4 (0 1 13 00p Pl a8 i o hﬁlfqée
J=1.1 He, GHB3 a8t (M, d=huiid B31(a, 1 1R Lsldn 14Jab78883
(br d, 1 H) anJ F@Z %%d 2-6 (( Z)glcyc 0[3.72
] oct - 3-yl i denbX), B&)‘ybn dth$ayd991-2 étardt hehh)e 3- car boxyl ic acid diet hyI am de
20 The title conmpound was prepared using the nethod described in Exanple J,
substitutinhg pyridin-3-yl boronic acid for phenyl boronic acid in Procedure
35. M5: mM z46frdcedivid31 'H NVR (DMSO-d6): 8 1.0-1.2 (m 6 H, 1.32 (m 2

. 1.80 (br m 2 H), 2.90-3.02 4 H), 3.20 (b 2 H), 3.42 (b 2

E)D ,254i—|§) ° ébésgg’(-zazﬁﬁ;)i?csg[?( 3,1]9&3-@@@16 Wdréxwm;&%%-gﬂbéxﬁ; m580H§Z
y . s . (0]

7.9 Hz, 1 H), 8.31 (d, J=8.0 Hz {c'éi)%-"z@?%"% 3* d, J=1.5 & 5.0 Hz, | H),
8 ?g ,(Alz); Slclc:_%[S > Ioct gyl chei) 1§h|(gr o 13H) o t hene
car boxyl i a%:ll d di 1h@}vgﬁ‘i’lH§ %Htgcgromtgbr@g}{% WangrB?leaaFZﬁ g gZSMe
met hod descri hffol) as B6ABRS aksoldtidnsdfithe!trifi@rddtene BeRr shivdf h@-ga-c acid for
e 2 475" 0 biowsiols. 21 e MO BB st @niene A emylic aad a1 (m 2 1.
MB: Mz 471.0 - m
1.78 (b 3 23 2 H),
4.02 E - 24%*?3"%”% @aé%6@'535:‘fl?r%°'g'rﬁ‘(21‘}'9'.('§&ﬂ§r‘%théng§1,0g‘.%t?ﬁ?' ¥he § @

H, 7. 22 ?d otediliitadbhixduré ivés stirredlat-HpomaeBtHefaturel fot 24h. H he ikfure wad8 (d,
‘(]EZ 2 Hi F—§ ;ﬁléglégzqg (Eb@ncgtrggtegdmﬁiw"? qq}.uegus a];norlnoﬁ]u]m hyd%mge (HZZO mLYD 8.80
The organic layer was separated and the aqueous layer was extracted with
dichloromethane. The combined organic layers were washed with brine and
dried over sodium sulfate. The solvent was evaporated in vacuo, and the
residues was dissolved in DMSO and applied to reverse phase C4s column for
20 purification via HPLC, using a gradient of acetonitrile (10% to 90%) in water
with. trifluoroacetic acid (0.1%) as the eluant. Fractions containing the title
compound were combined and further purified via reverse phase HPLC to give
the purified title compound (0.035g). MS: m/z 405.1 (MH"). 'H NMR (DMSO-
ds): & 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
25 (brm, 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).

30 Example J
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Exanpl e K 10 9-(8-Aza-bicycl o[ 3. 2. 1] oct - 3-yl i dene) - 9H xant hene- 3- car boxyl i c
acid isopropyl-nethyl-amde Procedure 36 2-Phenoxy-terephthalic acid

di ret hyl ester. 2-lodo-terephthalic acid dinmethyl ester (10 g, 31 nmol),
phenol (3.23 34 mol ), tetrakis 15 acetonitril ecopper_hexafl uor ophosphat e
(2.9 g, BW%PS/O,%QM cesium carbonate (10.2 g, 31 mmf‘/‘ngmalaﬂ dtoal
L 3-neck round bottom flask equipped with a nechanical stirrer, a reflux
condenser and e@pntai ni gg,Me0l uene (380 nml)xomthe reasti on was refluxed 5 h

under nitrogenAM bR ST Af t er _Acaml iNqg, pik OA 2001 <cp.maas added and
the m xture wﬁsﬁi I+te. %%ggvoérs—cm @@ to%he
crude title compourd (§ 2 Gt HEt“was useyr wiBhGut>pufi ¥ cat i 0B no

2- Phenoxy- t er epht hal j.c Cgied di met hyl egf efOls convgjrt%d to 9- Oxo- 9H

xant hene- 3- car boxyl id acid usi ng an ada‘pt ation of Procedure 33. 25

9- Ox0- 9H xant hene- 3- car boxyl i ¢ aci d- N-i sopropyl - N-net hyl -am de was prepared

from 9- Oxo- 9H xant hene- 3-carboxylic acid ysing an adaptati on of Procedure

29 and substituti N-i sopr opyl - hyl -dhine for diet hyl ajripnge. 30 The
title compoun Ex A Q{ngﬁ ’%ﬁ'e py.he e 9‘8’&5t2dé’%j§'ép in
Procedure 34, ' ng 9- QX0- rlé X3 &@ boxylic acld™® |
N-i sopropyl - N- ¥l -dm de for conmpound 6] The Trude prog tNV\@rS é1E)]urified
by preparative reverse phase chromatography & a_C 18 col ‘??c' arar %'ﬁ'vvith
80 WD 2005/ 003131 PCTPUS2004/ 019911 water/ acet®nitrile/ 0°19% TFA to yield
the product as its trifluoroacetic acid salt. S mz (MH) 389.2; '"H NMR
300 MHz (DMBO-dg) S 1.12 (s, 6H), 1.2-1.3 ( AH), 1.79 (m 2H), 2.82 (m
3H), 2.95 (q, 4. 00 (é N%H),Phg( -7.21 ( 7.24 (d, 2H), 7.30 (d,
1 H, 7.36 (d, 40°7Na8 (g iy 8. 77 %&%et, 5 (d. 1 H.
Conpounds 1 th ) in the tab{2 ) fEel ow, esi zed using the
procedures descri bd above. 10 Tadbe &to8pd R RS AY Z

Cs,CO3, heat.

8

5 Procedure 32
| 2-(2-Bromo-phenoxy)-terephthalic acid dimethyl ester, 3]

A mixture of 2-fluoro-terephthalic acid dimethyl ester 2j (10 g, 47.1

mmol), 2-bromophenol 1j (6.0 mL, 51.8 mmol) and potassium carbonate (7.16

10 g, 51.8 mmol) in N,N-dimethylformamide (100 mL) was heated at 100°C for 36
h. The mixture was allowed to cool to rt, then poured 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

15  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

20 5-Bromo-9-oxo0-9H-xanthene-3-carboxylic acid, 5j (via 4j)
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H11,1- Tr| oroetnoxy H H absent CH20 O carbonyl 11 E absent
CHZO 0 12 Et H 2-Methyl -but-2-enyl H H absent CH20 0 13 Et H Thi ophen- 2-yl

nethyl H H absent @@@@md—ﬁh&ﬁoﬁ)@erﬁﬁhfﬁhhc atidydimbthyl abge10 Res 8ddd$ Et H
Cycl opropyl methyl H H O 0 81 WO 2005/ 003131 PCT/ US2004/ 019911
Cpd R R2 R3 momwlsatqhzt (1@@ Eﬁ pplypw Rivoric 2cid (801 10ver firaips e algtiong 17

Et H 1-H1m dagl héﬂﬂﬂ%‘d‘}%rﬁh'ﬁtmf%on@ﬁgh%a uﬂr@vﬁ% Iﬁn‘ﬂmh@d’éw g& HH

absent CH20 0 phenyl - net h bsent CH O0 20 Et
H Phenet hyl Hfer am)addlttlomm)hoThexomtloﬁtwa%mn@ﬁh/ylth allaigalyobmoe Of Ge vaBeict Et

M HH CH2CH2 0 24 t HH 25 Et EFuran- 3-yl net.hyl H H
o 0 o5 sdmerestitasel 1§ werp PP@E%%:EV %H?E’P‘b Washeg wi Wlﬂﬁg‘?{&'ﬁﬁ“’ﬁeﬁ
CH2CH2 0 0 28yHlashlchrmatbgbapy'®i Biita feltusing @grallidht of methanol (1% to

10%) in dichloromethane with acetic acid (0.1%) to give compound 4j (1.25 g).

The acid compound 5j was isolated from the latter fractions (3.52 g).

10 A solution of the ester compound 4j (1.25 g, 3.75 mmol) and 3 N sodium
hydroxide (1.37 mL, 4.12 mmol) in MeOH (30 mL) was heated at reflux for 2 h.
The solution was cooled to rt and made acidic with 2 N hydrochloric acid (~2.5
mL). The mixture was concentrated in vacuo, and then diluted with water. The
resultant solid was collected by filtration, washed with water and air dried to

15  vyield an additional 1.08 g of compound 5j. MS: m/z 318.7 (MH"). "H NMR
(DMSO-dg): 57.43 (t, 1 H, J=7.8 Hz), 7.98 (d of d, 1 H, J=1.4 & 8.2), 8.09 (d, 1
H, J=1.3 Hz), 8.17-8.23 (m, 2 H) and 8.28 (d, 1 H, J=8.2 Hz).

5-Bromo-9-o0x0-9H-xanthene-3-carboxylic acid diethylamide, 6j

20 Using the method described in Procedure 29, substituting compound 5j
for compound 6i, the title compound was prepared. Subsequent purification by
flash chromatography, using dichloromethane as the eluant gave Compound 6j
(4.4 g). MS: m/z373.8 (MH"). "H NMR (CDCls): § 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,

25 J=7.9Hz),7.40 (dofd, 1H,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 ofd, 1 H, J=1.6 & 8.0 Hz)and 8.36 (d, 1 H,"'
J=8.1 Hz).

Procedure 34
30 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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mer the solution was heated at reflux for 4 h. Potassium sodium tartrate

tetrahydrate (30 g, 106 mmol) was added to the reaction mixture and allowed
to stir at ambient temperature overnight. The inorganic solids were removed
by filtration and washed successively with THF, EtOAc and dichloromethane.

10  The solvent was evaporated in vacuo. Purification by flash chromatography
using a gradient 1% to 10% methanol (with ammonia, 2 N) in dichloromethane
as the eluent gave Compound 7j (3.65 g). Crude product was purified by
reverse phase preparative HPLC, using a gradient of acetonitrile (10% to 90%)
in water with trifluoroacetic acid (0.1%), to give the trifluoroacetic acid salt of

15 compound 7j. MS: m/z 467.0 (MH"). *H NMR (DMSO-ds): & 1.0-1.2 (br m, 6
H), 1.32 (d, 2 H, J=7.9 Hz), 1.75-1.85 (br m, 2 H), 2.85-3.10 (m, 4 H), 3.15-3.50
(br m, 4 H), 4.01 brs, 2 H), 7.15-7.26 (m, 3 H), 7.42 (d, 1 H, J=6.7 Hz), 7.49 (d,
1 H,J=7.9Hz),7.66 (d, 1 H, J=7.9 Hz), 8.81 (br s, 1 H) and 9.12 brd, 1 H).

20 Procedure 35
9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-phenyl-9H-xanthene-3-carboxylic
acid diethylamide, 8j

A mixture of 9-(8-aza-bicyclo[3.2. 1]oct-3-ylidene)-5-bromo-9H-xanthene-

25  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 (ll) dichloromethane adduct (13
mg), and the resulting mixture was heated at reflux for 2 h. The reaction

30 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 (C1s) preparative HPLC, using a gradient of acetonitrile (10% to 90%) in
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53 e antio Bt Et HHH CH2CH2 0 O mer 54 Bt HHHH CH2CHZ 0 0 55 ] Et H
HHHCHCH 0 0 enantio mer 83 WD 2005/ 003131 PCT/ US2004/019911 Cpd R R2
R3R4RSAYZ 56enantio Et HHHHCHCH 00 mer 57 M Me HH H CH2CH2
00 58 1-Pr HHHHGCHCHZ. 00 59 M /-Bu HHHCH2CH2 0 0 60 n-Pr n-Pr
HHH CJ-IZCJ—IYOOZ"@)S/OOG?Ienantlo Et Et HHHCH2CH2 S 0 nerPEEUSN04891984 H H H
CH2CH2 S O enantio mer 63 n-Pr HHHHCHRCHR 00 64 M HHH H CH2CH2 0

7 mothyl H crOEkS B0 ag oar SRl Rl R SRR G Y U Wugodtpeflin 5 U
H CH2CH2 0 0 (0l05%Y) &b aldohmtdssyeplitd Mﬂ?@lﬁi%&B (MH*)Et'HINMR (DM8Dots)53 vi
1.05-1.20 (br m, 6 HO, 1.31 d, 2 H, J=8.2 Hz), 1.75-1.85 (br m, 2 H), 2.90-3.10
(m, 4 H), 3.15-3.50 (br m, 4 H), 4.03 brs, 2 H), 7.10 (d, 1 H, J=1.5 Hz), 7.20 (d
5 ofd,1H,J=1.5&7.9Hz),7.32 (t, 1 H, J=7.5 Hz), 7.40-7.63 (m, 8 H), 8.83 (br
s, 1 HO and 9.16 (br d, 1 H).

9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-methoxy-9H-xanthene-3-carboxylic
acid diethylamide
10 The title compound was prepared following Example J and substituting
2-methoxyphenol for 2-bromophenol in Procedure 32. MS: m/z 419.1 (MH").
'H NMR (DMSO-dg): § 1.0-1.2 (m, 6 H), 1.29 (br m, 1 H), 1.73-1.82 (m, 2 H),
2.87-3.15 (m, 4 H), 3.22 (br m, 2 H), 3.42 (br m, 2 H), 3.88 (s, 3 H), 4.00 (br s,
2 H), 6.95 (d, J=7.5 Hz, 1 H), 7.07-7.19 (m, 3 H), 7.22 (d, J=1.5 Hz, 1 H), 7.44
15  (d, J=7.9 Hz, 1H), 8.77 (br s, 1 H) and 9.08 (br s, 1 H).

9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-hydroxy-9H-xanthene-3-carboxylic
| acid diethylamide

20 The title compound was prepared from 9-(8-aza-bicyclo[3.2.1]oct-3-
ylidene)-5-methoxy-9H-xanthene-3-carboxylic acid diethylamide using an
adaptation of Procedure 31. MS: m/z 405.0 (MH"). 'H NMR (DMSO-dg): 6 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,

25 J=7.9Hz,1H),7.02( J=79Hz 1H),7.15(dof 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 (brs, 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-
30 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-dg): 8 1.0-1.2 (m, 6 H),
78



Enant. A Et nethyl HH CH2CH2 0 0 72 Et 1-Him dazol-5-yl Enant. B Et
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Trifluoromethyl H H CH2CHZ. S 0O carbonyl 79 Et H Trifluoronmethyl HH

CH2CH 0 | 8 t Ho 2 t 0 82
S H hydrony FBOE 0 6 Ra e BT B e GBS B 8 e EE

7-phenyl H mz(d;4iz=7o8¢*z Sdﬂzﬂ Zﬁt(dHJEﬂ B lsl& i1é)n? 4R (EZE@He, HH)86S5k(dEt H 7-f ul
- H CH2CH2 7 =M t-
rBﬁ'?oxy 88 Et E?-_?& E‘é?ﬁ%ﬂzf g(g}&ﬁ‘g gm)oiﬁg(r}? g‘-&'{s‘%—%‘ ‘g %EQ@W/‘/J I;/tl din
3-yl H CH2CH2 Hr,@ H), 890(brm 3 H) and 9.22 (brd, J=9.4 Hz, 1H)
5

9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-5-furan-3-yl-9H-xanthene-3-
carboxylic acid diethylamide
The title compound was prepared using the method described in
10 Example J, substituting furan-3-yl boronic acid for phenyl boronic acid in
Procedure 35. MS: m/z455.1 (MH"). '"H NMR (DMSO-de): & 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, 2H), 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,
15 1H),8.59 (s, 1H),8.83 (brd, 1H)and9:15 (br d, 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

20 The title compound was preparéd using the method described in
Example J, substituting pyridin-3-yl boronic acid for phenyl boronic acid in
Procedure 35. MS: m/z466.1 (MH"). 'H NMR (DMSO-dg): & 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=1.5Hz, 1 H), 7.20 (d of d, J=1.5 & 7.8 Hz, 1

25 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 (brd,1 H).

30 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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7 90 Et Et H thiophen HCH2CH2 0 0 3-yl 85 WD 2005/003131
PCT/ US2004/ 019911 Cpd RO RR RB Rg RS AY Z 7-(3,5 91 Et Et Hdinethyl) H
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5-pyridin- HCH2CH2 0 0 102 Et Et H 5-fluoro H CH2CH2 0 O Bi ol ogi ca

Exanpl es Rat Brah fnviHopl -68 d0RBe ditlo-SBrihlP hgs Adday-215(bpibcedlireds (e,
Sprague Dawl e , F 2C1‘h(@r B ' t L i) l4ed by
C02, and t hei %fqb)rlgflcql%&’?%n%v (’17énd pc}fgjfﬁéjghmddfgp%ﬁfqﬁh 7i'%géqt’ gf)?g r’i1s HCI
buffer (50 mVH)pH3%.(d)of dTHe1 Aok ebrHd, MsHa7e3&Eh dF ddddz, it din 2.48 (d,rJ=7eB Hder of

and passi ng vartih A 7R Bho AT AP R AP B2 L FufY b 1B i ana 1

9.12 (brd, J=10Hz, 1 H).

Example K ,
10 9-(8-Aza-bicyclo[3.2.1]oct-3-ylidene)-9H-xanthene-3-carboxylic acid
isopropyl-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 dimethyl ester was converted to 9-Oxo-9H-
xanthene-3-carboxylic acid using an adaptation of Procedure 33.

25
9-Oxo-9H-xanthene-3-carboxylic acid-N-isopropyl-N-methyl-amide was
prepared from 9-Oxo-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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then centri2uged &t 18;000Phgmeihflor 30 20 Hin. Thel pebsest is sGOd On a tube
and 10 ml assay buffer is added into the tube. The pellet and buffer are

m xed with Pol ytg,on PROCEDURE 88 2005/ 00313

PCT/ U82004/%19911 Ié’tThe pe%nehqr\rlbranes (20 pg/\r/rﬂ & grel nclz%bat ed with SPA
(10 ng/m) at 25C for 45 nin in the assay buffer. The SPA (5 ng/m) coupled
with nenbrzmes (1 | ag/ M WMei s then incubated w tth @HychM [359] GTPgS in the
sane HEPES buffer containing 50 pM GDP in total volune of 200 pl.

| ncreasi ng & conceft ragd onfy of receptor agonists argysgd to gtinmupate

[ 35S] GTPgS bi ndi ng.

25 Et Et Furan-3-ylmethyl H H CHxCH, 0] 0]
26 Et H Phenethy! H H CH,CH, CH,O O
27 Et H Phenethyl H H CHxCH, (0] (0]
28 Et Et Furan-3-yimethyl H H absent o 0]
29 Et Et Pyridin-2-yimethyl H H absent 0] 0]
30 BB 2 ;ﬁi{“”phe”y" H H absent o o
31 Et Et Carbamimidoyl H H absent o o
32 Et H H H H absent 0] 0]
33 Et Et  1-Prop-2-ynyl H H absent 0 o
34 B Et H cettH absent o o
35 Et Et Hydroxy-ethyl H H absent o 0]
36 Et Et  Phenyliminomethyl H H absent o) o
37 Et Et  Thioformyl H H absent o] o
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The basal binding is tested in the absence of agonists and non-specific
binding is tested in the presence of 10 pM unl abel ed GIPDS. The data are
anal yzed on a Top counter. 10 [35S] GTPyS Bi ndi ng Assay in NGL08-15 Cell
Menbrane P OF MEMBRANES NG108-15 cel |l nenbran ased
from Appl i e?@%-g%gﬂences (Rockville,MD). An 8 ng/nL p?r%[T?@S;zl&é‘M%ﬂbr ane
protein was suspended in 15 10 MM TRIS-HC pH 7.2, 2 mM EDTA, 10% sucr ose.
Menbranes were naintained at 4-8C. A 1 nL portion of nenbranes was added
into 10 nL @8l d bifndi iy asBay buffer. TheRassay Baf fer contaithed %0
Tris, pH 76 v e 22— 00—t NaE— 1B —and—3—rit-EGTA Fe—renbr ane
suspensi on 3as hombgerfitzedalyi th a Pol ytroH for 2H i @esCnd 2® cent®i fuged at
3000 rpmfor 10 m n. The supernatent was then centrifuged at 18,000 rpm for
20 m n. Thegpel | ety Wwasstsaveflehbyyatdyube and 10 m pasgpychuf f ero wasoadded
into the tube. The pellet and buffer were m xed with a Polytron. | NCUBATI ON
PROCEDURE The |1 mar!m Y 75 lag{mM) wer Lncubated wigh SPA (10
ng/mM) at 25C for 45 (ranétn in {]ﬁ@g‘%@ﬁsay buf fer. Th'e-IGS%rR(EgE%Z ng/ m) co%pl ed with
nmenbranes (37.5 lag/m) was then incubategd e\(vil_th 0.1 nM[35F] GIP7S,in the
sanme Tris BUffer &bnt dtni nigeth®0 pM GDP i narc;,ﬁ:g al Vol abeenbf 20® NI . Tncreasing
concentrations of receptor agonists were used to stinulate [355] GIP7S 30

bi ndi ng. Thg basalg bi ngi ngywas tested in the absent istsand ne specific
bi ndi ng wars}@t este ti nrétiheglar esent 10 pM uﬁl abel egl G%E’%gp The 0leata wer e

anal yzed on_a Top counter. 89 WO 2005/ 003%31 PCT/ US20041019911 DA%A % of
Basal = (st¥mulat&- Mn s¥&cific)*100/ (bdsal - Hon?8§58tific)° ECS0 val ues
are calculated using a Prismprogram 5 Muwuse Abdom nal Irritant Test (MATT)
The procedut*e usedtwadstt ha'fyfidiét?rd'g’l‘%d by Bol |ier Het ChkCH{ 1968, wi®h minor
nodi fications. Thirty mnutes after the admnistration of test drug, the 10
animal s rec®i ved &h i .§. ikydexyattoh of 5. S5Hng/ kg of &tiCld chold ne boom de.
The

1-H-Imidazol-4-yl

46 Et Et methyl H H CH.CH, o] o]
Benzo[1,3]
47 Et  Et dioxol-5-yimethyl H H CH,CH, S o]
48 Et Et H H H CH.CH, S 0]
49 Et Et Cyclopropylmethyl H H CH.CH, S 0
50 Et Et Methyllthiopropyl H H CH,CH, S o]
51 Et Et Hydroxy-ethyl H H CH,CH, S 0]
52
)
enantio Et Et H H H CH.CH, o] 0]
mer
53
(+)
enantio Et Et H H H CHxCH, o] 0]
mer
54 Et H H H H CH,CH,» o] o]
55
()
enantio Et H H H H CH.CH, o] o]
mer
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m ce were then placed into large glass animal jars and were continuously
observed for the first occurrence of a characteristic behavioral response
(twi sting and el ongation of the body which extends throughout the hindlinbs)
wi thin the 1ok observation period of 10 minutes. T f
i nhibition %§@§bfﬁfls response was cal cul ated as foll OV&?T&%F@E@E%& on =
100 x (Nunber of Non responders)/(Nunber of Animals in Goup) The estimted
ED50 val ue éthe ‘dose of agonist calculated to produce 50% antinocl cepti on)
and the cor%R¥sponditng ®5% Ri duci al intervB s wer & determ ned using the
pr obit anatyst O i —etd—amd—Wttcoxom A9 —2 0 DATA Y ofBasat—=
(stimul ate % non-specific)*100/ (basal - non-specific). EC50 value val ues
are cal cul aét;gqiousiang aHPridm program RATHZYMOSAN RABLAMT HEAT TESD 25
Fol | owi ng gp.Overnight fast, rats were acclimated to test chanbers, which
have war m g‘fass bottons. A radiant thermal stinulus (beamof light) was
then focuseg on thg pl@gotap surface of eagh hind ,_pa\%l_jzeHzt urn,pand gn initial
(baseline) response tinme to a thermal stinmulus was recorded for each animal.
The |ight stimulus_was automatically shut off by phot gel ectric relay when
the 30 foot%®mwved "6F wWhen Phe cut-off tinf was r@gcﬁéh&??zo seétonds®f or
radi ant heat 90 WO 2005/003131 PCT/ US2004/ 019911 @5 Anps). Rats were
injected wifh Zynd&an Bu(180 L at 25ng/ nL}  subcdt akébeddy i o the
sub-plantar tissue of the left hind pawto stinulate an acute inflamuatory
reaction. Téwee howdrs ARt eHd, the responsetti ne ofH t ool mal @o the thernmal
5 stinmulus was then eval uated and conpared to the animal's baseline response
time. It wast typically shorter, and this was recorded as percent
hyper al gesi@) (%) A gut-gff value for % (-759 ed dwing gnalysis
t o ensure t¢napto thEé anFTthalg wer e hyper al g@si C. ﬁrnmrrg%gaz/ere then dgsed Wit h
test drug oP® vehicle. At sone tine(s) later (typically 60 mnutes), the
response ti of the 10 aninmal to the thermal stinulus was again eval uat ed.
CFA THERVAL, HYPERALCESI A I ntraplantar injection of Conplete Freund's

CEm Gohg

Adj uvant ( tiol N Btodefit s H15 results in & strond Hi astithg i nPl ammat ory
reaction, characterized by a
63 n-Pr H H H H CH,CH, o o
64 Me H H H H CH,CH, o) o
65 H H H H H CH.CH, o) o
66 Et Et H 6-methyl H CH,CH; o) o
67 Et Et H 7-methyl H CH.CH; o o
5-
68 Et Et H methoxy H CH.CH; o o
69 Et Et H 7-Fluoro  H  CH,CH, o o}
6-
70 Et Et H methoxy H CHyCH, 0 0
71 1-H-imidazol-5-yl
Enant A Et  E methyl H H  CHyCH, 0 0
72 1-H-imidazol-5-yi
EnantB Bt Bl cthy H H CH.CH. o] o)
73 Me g H H H CH,CH; o) o)
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chroni c and pronounced hyperal gesia to both thermal and nechanical stimuli.
These effects peak between 24-72 hours following injection and can | ast for
fromseveral days to a few weeks. To assess the ability of JNJ conpounds to
reverse t hesygookyidednal gesi a, nmal e Sprague-Dawl ey rats (288 33fd4/80otier € 20
given an intraplantar injection of CFA (1:1 CFA saline, 100 L) into their

| eft hindpaw.__Follow ng a 24-hour_incubation period, response |atencies on
the Radiant Heat Paw Stinulator (RH) were obtaiped and conpared to baseline
(pre-CFA) |Bfenci 8. The rf&sponse is aut ofatical Ry fegistered by the RH

devi ce whemthe Tat T1fts I3 .0 om the surface of —the grass. —ontry rats

t hat 25 exhbi t edeat |mast . 50 % uction in r espopsiscH,at ensgy fram basel i ne
(i.e. hyperal gesia) were THe uded in further anal ysis. Follow ng the

post CFA | atency assessnment ik Mgre dosed orally (2.5mJkg) with test
conmpound or’3vehi clFk (ﬁﬁyd?fﬁgu%?%glﬁmnet hyl el | ul oble, © ). Percent®Rever sal
of hyperal gesia was calculated for each aninmal as (Treatnent Response -
post CFA Response) 3Q;( prigCFA Response -6-post CFA R se) 00. Jherefore,
areturn t?enor maIE{ p%é-CFli t hreshol ds wakyd@sy | néd ggg%gO% e1)‘bfli cac(?/-, wher eas
no change from post-CFA thresholds was 0% efficacy. Average % Reversal of
hyper al gesiza 91 Wet 200¢%/ 0083131 PCT/ US2004 0t 09911H wes,aHen ca cul aped for
each treatnent group (n=6-8 rats/group). y response curves were
subsequent I7y obtai ned at thgudbhBnpf Peak effect. ED50 val ues and

associ at ed St at i st cs Mer ecaphgul at ed usi g Phar RTo6HCH us  Ssof t ire (The
McCary Goup). 5 Biological and Mass Spectral Data Table 2 WOR hMOR DOR
MATT % Pargnt r KirifluduiDRetiil GTP S, GTPyS (31 ak No.~ (nM (nM
ECso(nM @AUM (i 25 mAetong eal cd 1 2B b 6410 Z}fg'?da 5 30% 39 58
390.230 2 0.91 2630 58.6 100 377.24 376.215 3 0.95 6790 47.0 1.00 50
363,22 362.8099 4FEp.341301H552 9.00 7.1 5HM1.34 5H0. £8LH.5 2553 1299 >10, 000
40 481. 35 480. 278

81 Et H H H H CH.CH; S 0]
7- .

82 Et Et H hydroxy H CH)CH, 0} 0]

83 Et Et H 7-Bromo H CH,CH, O 0]

84 Et Et H 7-phenyi H CHCHx 0} 0]
7-pyridin-

85 Et Et H 4y H CH,CHx 0] 0]
7-furan-

86 Et Et H 341 H CH.CHyx 0 0]
7-benzo

87 Et Et H thiophen- H CH,CHz 0] 0]
2-yl
N-t-
Butoxy

88 Et Et H carbonyf H CH,CHz 0] o)
pyrrol-2-
yl
7-pyridin-

89 Et Et H 3y H CH:CH» 0] 0]
7-

30 Et Et H thiophen H CH,CHy 0] 0]
3-y!
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6 4.25 7914.5 128 73.3 417.33 416.246 7 25.7 9190 1.400 1.00 76.9 377.26
376.215 8 2.1 2820 620 1.00 63.6 403.28 402.231 9 >100000 >100000 363. 00
362.199 10 >100000 92530 523.0 522.088 11 317.35 5659 349.0 348.184 12
271.25 1805wm Hd00313416. 246 13 143.35 1902.5 445. 1 444. p8Fusihs/$id331145
4822.5 403.1 402.231 15 2043.5 4753 403.1 402.231 16 60.93 1145.5 440.1
439.226 17.218.5 2477 429.1 428 221 18 1991 2421. 5 485 1 484, 236 19

368. 25 287%? 389R1 3 %@ 20 23335 247 453. &ng 246 9% V\O 05/ 003131
PCT/ U52004/819911%" h hDOR MATT 9% %hrent rDOR Ki i GTPYS
GIPyS M5 Péak NO. (nM (nM ECS (nM A Qﬁ:ﬁ%(c} of obs cal cd @OM (nM

22 45.4 2130.0 >10,000 2. 00 467.33 466. 262 48.38 5555.5 245 403.2
402.231 24#10.57 §692.8 1042 1.00 389.3 3 5 H25CHG 8794 1.3 74.00
30(@30) 469.0 468.241 26 5479 15.62 41.4Q 479.1 478.262 27 209 189 465.1
464.246 28 0.07 811 70.3 24.00 40 443.1 442.226 29 0.05 362 31.6 34.00 30
454.5 453. 242 300t0. §9; 912 2, 480 24.00 489.2 468. 2&h,cr81 2908 564 253 14. 00
405.1 404.221 32 72.99 1493.75 335.4 334.168 33 16.53 5423. 75 401. 4
400.215 34 >1000Q, >10000 420.3 419.221 7.pymol.

2yi H CH.CHa 0 o)
94 Et Et H 5-bromo H CH,CHx» 0] 0O
95 Et Et H B5-phenyt H CH,CHz 0 o)
%6 Bt Et H 2:5,3’”‘"“‘ H CHCH; O O
5-furan-
97 Et Et H 3yt H CH,CH> o) 0
5-
98 Et Et H quinolin- H CH,CHy» o) o)
3yl
5-
99 Et Et H thiophen- H CH,CH2x 0] (0]
3-yl
: .
100 Et Et H hydroxy H CH.CH» 0 0
5-pyridin-
101 Et Et H 3y H CH.,CH» o) o)
102 Et Et H 5fluoro H CH.CH» 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 CO2, 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

10  colliculi and passing ventrally through the midbrain-pontine junction. After
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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 41wplf8sdB313110000 435.0 433.236 42 14.67 8792 26642090364 9
364.22 43 10000 >10000 379.2 378.231 44 0.15 77.17 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 4. Hissectim, 1hsf@ebransae praapnized ing ris. wdfer ime Teflons-gase6. 7 405. 4

53 0 2005/ 003RTPURLFFTBE AT TEbTE™ filende Seespieuie TRt WebralRy ™

%IPyS( G'I/’PyS @IB%'IéTpéﬂB(Pkam&McelﬁﬂmMgeﬁrdVBQEﬂDOOK gffﬁor% niifg The @esidet ishs cal cd
OM (n 51 85 >1 0 62. 8 449. 61 >100, 00 44 66 50
389. 3 388, 22 rwsp@n@q? iy W%B‘?’UE&@‘%@ baé@rﬁogf@mg B Msébywtms 20

361. 2 360. 46 0
361. 2 360. %6 gg'%ggﬁéﬁp%géégﬁ%g%pggngﬁﬁggmégﬁ%égoT§§§$€%“%%§Féééggéi 59
10. 56 3336. 5 d0dsetDr e neLopioiginding a8sayss . Follovtgbincubatiresiti3 thelo 188 40
404.9 404.58 se?ect2 ve9 geptl7 eghglan% 3058 n%/l PHfIS)AM%él at 2% for 2.5 h in a 96-well

plate with total 1 ml, the plate contents are filtered through Wallac filtermat B

sheets on a Tomtec 96-well harvester. The filters are rinsed three times with 2

10 mL of 10 mM HEPES (pH7.4), and dried in a 650 W microwave oven for 1.75
min twice. To each sample area 2 X 40 uL of Betaplate Scint scintillation fluid
(LKB) is added and analyzed on a LKB (Wallac) 1205 BetaPlate liquid

scintillation counter.

15  Analysis: The data from the scintillation counter are used to calculate either
the % inhibition compared to control binding (when only a single concentration
of test compound is evaluated) or a K; value (when a range of concentrations is
tested). % inhibition is calculated as: [(total dpm-test compound dpm)/(total
dpm-nonspecific dpm)]*100. Kd and Ki values are calculated using GraphPad

20 PRISM data analysis program.

[*°S]GTPyS Binding Assay in CHO-hp Cell Membranes
PREPARATION OF MEMBRANES
25 CHO-hp cell membranes are purchased from Receptor Biology, Inc.
(Baltimore, MD). About 10 mg/ml 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
30 7.6, 5mM 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 ml assay buffer is added to the tube. The
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63 107.5 1729 375.2 374.48 64 117.635 711.4 347.1 346.43 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
0.740 1294 22 419.1 418.54 69 4.99 5830 126 407.1 406.50 70 2.31 5742.5

419.1 418. 54y0 ZobsBosdA 2771.5 468.9 468.60 Enant. A 72 0.pkffis3vi2oR31468. 9
468.60 Enant. B 73 11.98 884 77.9 403.4 402.54 74 3.79 848.15 485.0 484.67

75 0.122 200.34 485.0 484.67 76 1.70 284.5 5.91 405.1 404.51 77 1023
>10000 419.1 4r8ettand G@ferzge 4amzed YithzoPdlytion, 472. 53 94 WD 2005/ 003131

PCT/ US2004/ 019911 hMOR DOR Cnpd rDOR Ki rMOR Ki hDOR GTPyS GIPyS MATT is
Parent M5 Peak No. (nM (nM ECGTPyS 50(nM @/ OM EC50 150@ of obs cal cd 80
259. 65 472. 6 INCUBASMONPRGECEDURI®S 837.65 377.4 376.52 82 44.4 3098 405.0
404.51 83 138.56 17720 467 467.41 84 2890 37790 465.2 464.61 85 3004.5
10700 466.1 465. 60 Thegelletmeminanes X ug/mhprg preigeubated vitho§5%\ WHh. 1 520. 70

88 1082.5 §5290 a5/ 8 il irt 2adkl BAPIR 4BR BhngR) B PuhA =00
membranes (10 pg/ml) is then incubated with 0.5 nM [*>S]JGTPgS in the same
HEPES buffer containing 50 pM GDP in total volume of 200 pi. Increasing
concentrations of receptor agonists are used to stimulate [*>S]GTPgS binding.
The basal binding is tested in the absence of agonists and non-specific
10  binding is tested in the present 10 uM unlabeled GTPyS. The data are

analyzed on a Top counter.
DATA

15 % of Basal = (stimulate — non-specific)*100/(basal - non specific). % inhibition
value values are calculated using a formula, % Inhibition=(% Basal of 1 uM
DAMGO -% Basal of compound)*100/(% Basal of 1 uM DAMGO -100)

20 [**S]GTPyS Binding Assay in CHO-h5 Cell Membranes

PREPARATION OF MEMBRANES

CHO-hé cell membranes are purchased from Receptor Biology, Inc.
(Baltimore, MD). 10 mg/ml of membrane protein is suspended in 10 mM TRIS-
HC pH 7.2, 2 mM EDTA, 10% sucrose.

25 Membranes are maintained at 4-8°C. 1 ml of membranes is added into
15 mli cold binding assay buffer. The assay buffer contained 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

30 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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91 1351.5 6702 484.1 483.61 92 2.0925 2.093 55.3 389.2 388.51 93 >10000
>10000 454.4 453.59 94 2.279 674.2 14.1 467 467.41 95 25.45 6516.5 465.3
464.61 96 1.692 4224 35.3 466.1 465.60 97 1.7785 1806 13.3 455.1 454.57

98 24.54 7350 wbSoes15H15. 66 99 19.335 3488 12.5 471.0 47QHAs2d6d81491127385
5.854 0.452 405.0 404.51 101 9.14235 532.3 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 opi oi d r edbptpetiebinedibignes(A wg/mi) arapseindebatad aptho SPA dfept or GTPyS

hesay CDor gt DomuatRtt At 45 ri R e MRy R SRA cFTHD el SRR
2005/ 003131 P@TdrisR0@4/( 0099/l idMAER:indvbase w06 nki [*1S]GTReSt in Tes saenpounds

1 and 5, at 10 u did not sjgnifi canél é),sti nmul at e GTP._ bi ndi ng.  However, at
10 uM they i nhiETERSUBSPCORtAINRLSY HYLEER Mitetal Yolume &f 298DEINSYEasINg and 19%

respectiveky. b 6&}% : el ta
opi oi d recgpt gﬁhg%ﬁtgagfgh%?{gé%%@%% Ial %fs@%gdi&%%’#%%ﬁfégﬁ%@nﬁﬁg' ): Y z
N, RL R4 R2 Rhehasal binding is tested in the absence of agonists and non-specific binding

is tested in the presence of 10 uM unlabeled GTPOS. The data are analyzed

on a Top counter.
10 [**S]GTPyS Binding Assay in NG108-15 Cell Membrane

PREPARATION OF MEMBRANES
NG108-15 cell membranes were purchased from Applied Cell Sciences
(Rockville,MD). An 8 mg/mL portion of membrane protein was suspended in
15 10 mM TRIS-HC pH 7.2, 2 mM EDTA, 10% sucrose.
Membranes were maintained at 4-8°C. A 1 mL portion of membranes
was added into 10 mL cold binding assay buffer. The assay buffer contained
50 mM Tris, pH 7.6, 5 mM MgCl;, 100 mM NaCl, 1 mM DTT and 1 mM EGTA.
The membrane suspension was homogenized with a Polytron for 2 times and
20 centrifuged at 3000 rpm for 10 min. The supernatent was then centrifuged 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

25 The pellet membranes (75 ug/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 ug/ml) was then incubated with 0.1 nM [*°S] GTPyS in the
same Tris buffer containing 100 yM GDP in total volume of 200 pl. Increasing
concentrations of receptor agonists were used to stimulate [*°S] GTPyS

30 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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N R3 Fornmula (1) wherein: R and R2 are substituents independently
sel ected fromthe group consisting of hydrogen and Cl1_8al kanyl; R3 is
sel ected fromthe group consisting of hydrogen, halo, _AC 1-8)alkanyl,

C2_3al kenyl wéRoSalskainy! . C3_8cycl oal kanyl , cycl oal kanyl |
G _3al kanyl oxy(C1_8) al kanyl, G _8al kanyl t hi o(C, . 8)al ka #&R@(%%BGM

hydr oxyCl_8al kanyl, G _3al kanyl oxycar bonyl, hal o, 3(C 8) al kanyl car bonyl ,
fornmyl, thiof ®hA, carbam ni doyl, phenyl i m no(Cl1_8)al kanyl

ﬁgﬁﬂt%ﬁlaﬁ) gl) E?Egrfﬁl P X'ugﬁt@?‘%@ek ’%19%0 Cﬂﬁb (glﬁﬁ &éﬁgﬁgllECﬁgpht hyl

and het er oar ylglaese ar®pilcoagdd NSIﬁng:PrisIrNbﬂibrWnth one to three substituents
i ndependently selected fromthe group consisting of Cl1_6al kanyl,

C2_5al kenyl, G _gal kanyl oxy, anino, Cl_6al kanyl ani no, di (C1_6al kanyl ) am no,
Cl1_6al kanykcar bonyl, Cl1_6al kanyl carbonyl oxy, Cl1_6al kanyl car bonyl am no,

Cl 6al kanyl't hi o, Cl_eal kanyl sul fonyl, hal ogen, hydroxy, cyano,

fl uoroal kanyl , thioureido, &housd AbdomihakdmifantTeso(MAM)i onal |y, when phenyl
and heteroaryl are optionally substituted with two substituents attached to
adj acent carbon atonms, the two substituents together forma single fused

noi ety; wherein th € S g of
Oy, Wereln Lhnggedediected RaschBEsLSrLl TSoeouPal. RIS D, of

sel ected fromminer grogifisationnsT Birty mainuteshgiteroienadroinisseatioangl testairgal toeny!

C1oal kangDcaPBwF roCoiyod ARlas SRRfdh o9ie. 8 iorkar S 2 RNGRAG Mhormitey e

Cl_6al kany! aniniies avdrentten sla(:élj _ibt) kargey | glasy apivedl bary land were contlnuously
Cl, 6al kanyl car bonyl am no 6al kanyl t hio, Cl1 6al kanyl sul fon%@hyphal ogen,

hydr oxy, cyan®bseiyadolef ﬁ\%é‘ﬁil OC@HVGI\S’&r gf a ChREREeNALC behg SPQN$Eany | |,

i m dazol yl , i Y | | i U ol
o n ouol 1 | iR and ERRilon g?ﬁglﬂﬁgy whicth SRIeRHSthAbligholi BRARAAHBEY)
within the specified observation period of 10 minutes. The percent of inhibition

15  of this response was calculated as follows:
% Inhibition = 100 x (Number of Nonresponders)/(Number of Animals in Group)

The estimated EDsy value (the dose of agonist calculated to produce
50% antinociception) and. the corresponding 95% fiducial intervals were
determined using the probit analysis of Litchfield and Wilcoxon (1949).

20 DATA
% of Basal = (stimulate — non-specific)*100/(basal — non-specific). EC50 value

values are calculated using a Prism program.

RAT ZYMOSAN RADIANT HEAT TEST
25 - 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
30 foot moved or when the cut-off time was reached (20 seconds for radiant heat
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97 oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimdinyl,
pyrrolyl, quinazolinyl, quinolinyl, quinolizinyl, quinoxalinyl, tetrazolyl,
t hi azol yl, thiophenyl, fluoroal kanyl and fl uoroal kanyl oxy; or optionally,
when R4 is W@y&gijlt uents attached to adjacent carbon patRR%o04/bH#611t WO
substituents together forma single fused noiety; wherein the fused noiety
Is selected fromthe group consisting of -(CH2)3-5- and -Q(CH2)1-30-; R5 is
one to two sul@t 5t Aemdsy. HRM@GMEienh'ijgctsdaIVGttt &ynfosam Ah&l Qfr quipat Qﬁmglmﬂ_)ng of

hydr ogen, Cl-sal ka 6al ken kan

Gl 6at Kany | am S ERYSTAFR-AH6 Sonp A Ess PRy AP B b to stimate an
Cl- 6al kany! caromy [ishma&tbnpalakady | oxycarbonyl,  Cl1- 6al kanyl am nocar bonyl ,
Cl1_6al kanyl car bonyl am no, °Cl.6al kanylthio, Cl.6al kanyl sul fonyl hal ogen,

hydr oxy, cyano, or oal ka and fl uorog| kan X ent Yis
-(CH2) " X- or -X( CHZ ee howy qg&?roqhegesmrgsg me o é] %ﬂ@abio Eﬂrd"%nant i oners,

di ast er eongy s stﬁﬁH&@%‘sﬁheﬁ e{léﬂéét%‘él ar@%r@ﬁﬁém% érﬁiﬁf{dl ¥ ba%me%l%ﬁséa' ts
thereof. 2. A compound of Formula R2 R2 [
R3 Formul a (1)time. It was typically shorter and this was recorded as percent hyperalgeSIa

(%H). A cut-off value for %H (~75%) was used during analysis to ensure that

the animals were hyperalgesic. Animals were then dosed with test drug or

vehicle. At some time(s) later (typically 60 minutes), the response time of the

10 animal to the thermal stimulus was again evaluated.

CFA THERMAL HYPERALGESIA
intraplantar injection of Complete Freund’s Adjuvant (CFA) in rodents
15  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
20 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
25  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) /
30 (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

9



wherein RL is Cl-3al kanyl; R2 is Cl-3al kanyl or hydrogen; R3 is selected
fromthe group consisting of hydrogen, Cl-3al kanyl, C2-3al kenyl,

C2. 3al kynyl , Ci1-3al kanyl oxy(CLl. 8) al kanyl, Ci1-8al kanyl t hi o( Cl-8) al kanyl
hydr oxyCl- 3a¥&kzmyba3iiihi of or myl , phenyl i m no( Cl- 8) al kanyl PCT/US2004/019911
phenyl (C1-8) al kanyl , and heteroaryl (C1_5)al kanyl; wherein phenyl and
heteroaryl are optionally substituted with one to three substituents

i ndependent | y Was|tBer galcy foneagh dipstraemaraep (=B rats/@alRhnyPey and

hydr oxy; or optd I . i y
substituted wi ‘%W\% %Wg‘?‘%ﬁer@géﬁ'ﬁ@ h@?'ﬁ%@éﬁfe@ﬁ? Oggegg%ﬁ% B2t he
two subst it uenblies@petdssochtadstatistiosglere fcabethtet using; PhdranTeiols Plus noi ety is
sel ected from - CH2 3,& 98 R4 is one to three substituents independently
sel ected fromSP aberéfﬂﬁ’ EGAYi GIURY of hydrogen, Cl1_6al kanyl ,
Cl_6al kanygoxy, Cl1_6al kanyl am nocar bonyl, Cl1_6al kanyl car bonyl am no,
hal ogen, hydroxy, C6_10aryl, chromanyl, chronenyl, furanyl, im dazolyl,
i ndazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl, isothiazolyl,
i soxazol yl, naphthyridinyl, Q% ic\él and¥ia gi lctraplxé zolyl, pyridazinyl,
pyridinyl, pyrimdinyl, pyrrol§t; » i nyl, quinolizinyl,
qui noxal i nyl , Taptg 2zol yl, thiazolyl, and thiophenyl; R5 is one to two
substi tuents. indenendently selectod fromithe qgraoun consisting o
and hal ogen: A is CH2COH: Y i spor S, AP0 or DBR2: mafr s Opaahd
di ast ere%;%drs, v omEMOR KL o) wapgs, lﬁ"’s‘phar Buticaly apsarptabMsalts
t hereof . N§: Th® orrpouﬁﬂmbcc d i Crar 219)icei N Bbs i s €M, R2
i s et hy—er—hydroge BB 5B PO T & S 22 S AL a-barA--doyl ,
1-H imdazol -5 netdpl , phef®@0® m nonet hyl , 1-pr d@82- ynyl 39138 oBaxaspl , 2-
hydr oxyphenyl - pet hyl , _hydroxyet hyl, nethoxyethyl, 2-methyl-allyl, 2-

??ﬂ% %P% yl gﬁ%t h${6.215

- -

nmet hyl - buf- 2- e?@ﬁ , al , fura met hyl, H, I\/efoorret hyl t

phenethyl g pyrjgd n- 2- gydget hyl , 406 thi gghen-2-yl met yl . 363.22 362.199
4 0.39 301 552 9.00 71 511.34 510.252
5 25.3 1290 >10,000 40 481.35 480.278
6 4.25 7914.5 128 73.3 417.33  416.246
7 25.7 9190 1.400 1.00 | 76.9 377.26 376.215
8 2.1 2820 620 1.00 63.6 403.28 402.231
9 >100000 >100000 ' 363.00 362.199
10 >100000 92530 523.0 522.088
11 317.35 5659 349.0 348.184
12 271.25 1805.5 4171  416.246
13 143.35 1902.5 . 4451 444.187
14 432.45 48225 403.1 402.231
15 2043.5 4753 403.1  402.231
16 60.93 1145.5 4401  439.226
17 218.5 2477 429.1  428.221
18 1997 2421.5 485.1 - 484.236
19 368.25 2873.5 389.1 388.215
20 23335 247.7 4532  452.246
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4. The conpound according to claim1 or 2 wherein R, is ethyl; R2 is ethyl;
and R3 is benzo[ 1, 3]di oxol -5-yl methyl, carbam m doyl, 1-H i m dazol-4-

yl met hyl , phenyli m nonet hyl, 1-prop-2-ynyl, thiofornyl, 2-hydroxyphenyl -
met hyl , hydmaxyoes/boshsn nmet hoxyet hyl, allyl, furan-3-yl net bgluskhosMo11

met hyl t hi oethyl, or phenethyl. 5. The conpound according to claiml or 2
wherein Ri_is ethyl: R2 is ethyl: and R’% is H benzol1 3]dioxol-5-ylnoethyl,

1-H i m dazol - 4-yl net hyl, fura di me or
ADOR Y a@gm L df‘tgms rmRTV'l bla"aéht

phenyl i rﬁ"ifRﬂTetfﬁ’@R Kig, f"’l‘HBKtoWBW clal g2 whesgkn R3

hydr ogen Nonet M) al | yItM) or Elmg,qrm)oa net hy [EC 7. Tk@mrrpoum acc‘&‘n"d'l ng to
claim 2vherein PR3 i hudrgaen _npt his LYV L ,,‘g ....... etergaryvl aesy ——and R4
IS one tm@ztwo 48uHbst it pEsOwS | rvdlem)emdennbgy sel ected fromt he463'r33up4m<58| sting
of hydrogen, methyl, nethoxy, bromo, fluoro, 5- or 6-phenyl, or

6-pyridi mal , 583 6 Piﬁf’ényl &l hydroxy; and R5 is hydr og“é’ﬁ2 84027338
conpound gccor gt giml rein i s hydrogen, allyl,

het er oar y"ﬁmet h@%ﬁn conp)({)%d of Y ormula (I): Y z N R13891§4 @gﬁg A N

i  R3 Forawul a q.69 whe'rge4 n Rl i.89 Cl. 3mldoanyl ; R2 i so@ladal kassglo onedvdr ogen;
R3 is selected fromthe group consisti n% of hydrogen, nethyl, allyl,
2-met hyl -26al | y3479pr opy®§d , hydroxyet W00 t hi of ornyl , phenyl itPAonétaaee,

prenet | S LS (CL ) kanyl) wnerern (e phen) g ante
group; 28  0.07 811 70.3 24.00 40 4431 442.226
29 0.05 362 31.6 34.00 30 4545 453242
30 1089 912 2,480  24.00 469.2  468.241
31 208 564 253 14.00 4051  404.221
32 72.99 1493.75 3354 334.168
33 1653 5423.75 4014 400215
34 >10000  >10000 4203  419.221
3B 7.01 >10000 271 17.00 407.0  406.226
3% 079 >10000 425 14.00 466.3  465.242
37 202 >10000 921 5.00 406.9  406.171
38 3182 5518 342 429.0 428.246
39 843 1682.5 94.9 4474  446.257
40 1198  >10000 267 /, 463.8  462.234
41 519845  >10000 4350 433.236
42 1467 8792 266 4.00 364.9  364.22
43 10000  >10000 3792  378.231
44 015 77.17 0.873  28.00 480.3  479.13
45 457 >100.00 14.3 _ 4334 43257
46 088 >100.00 4.79 468.60  468.60
47 45 48.30 125 59.23 5394  538.71
48 090 >100.00 18.8 66.7 4054  404.58
49 250 >100.00 252 450.7  458.67
50 102 >100.00 236 4935  492.75
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R4 is one to two substituents independently selected fromthe group
consi sting of hydrogen, Cl.4al kanyl, Cl.4al kanyl oxy, hal ogen, phenyl,

furanyl, imdazolyl, indazolyl, indolyl, indolinyl, isoindolinyl,

i soqui nol i nywQ 2008/863141i azol yl, isoxazolyl, oxazolyl, pyrazicrgseopyisazol yl,
pyridazinyl, pyridi nyI pyri m di nyI pyrrolyl, quinolinyl, tet razol yl,

t hi azolyl 1] —hydroxy; hydrogen: A is CHPCH _YisOorS;

Zis 0; and enantl omers, di astm@@ner%""o@aut(ﬂ%s @ Irv tespar@,@d
phar maceB®Péal [ 5bcéﬁ5’9§t}f'e @RS tI‘Fé?Pé%f @LTPY The @@rr/gounpleaa(ccordﬁ’lﬁ
claim9 rei i s h()?w ogensc,,o(ﬁm hy ‘ ﬁll | yIECso op 1Lv.eﬁ@ds|oar yvheet hyFac 1 The
conpoune—a rdina tao ol ol O whaoraol - ALHIPSI AL (] Vs L | ~\

het eroaryB‘met hy i85 and >fRaI0.00s onGZBo two substi tuent s i ndependemtz y 44§$Bect ed

fromthe g?roup consi sting of hydrogen, methyl, nethoxy brorm fluoro 5-

or 6-phen 5960 6- BYPTW nyl #48. "or 6-furan§f, and MPdroxy38%hd 38892 s
hydr ogen. 542. ?0 rrpog,qlgo' Forpgwl a (1) 100 \5059 N R gR4 / ﬁégﬁz 18890 A N
i  R3 Fornul a ?é)sel ected fromthe group consisting of a conpound ©
Fornula (b6) whessgbn R716s ethyl, R2 is ethyl, R3 is H20R4 is3ti.2 R3e0is6 H A
i's absent,55Y is CH2Q, and Zis O

8648 185 >1000 20 3612  360.46

56 161375 711.95 40 3612  360.46
57 39667 5262 3613 360.46
58 1160.2 2078 3753  374.48
50 1056 33365 403 40254
60 4621 8358 4169  416.57
61 1333 7180 188 40 4049 40458
62 2958  739.1 8.35 333 4049 40458
63 1075 1729 3752  374.48
64 117635 7114 3474 346.43
65  197.345 8577 3331 - 332.40
66 31205 2954 4032 40254
67 5439 10887 4032  402.54
68 0740 1294 22 4191 41854
69 499 - 5830 126 4071 406.50
70 231 5742.5 4191 41854
Era o 543 27715 468.9  468.60
En;nzt. g 0170 37508 4689  468.60
73 1198 884 77.9 4034  402.54
74 379 848.15 4850  484.67
75 04122 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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a conmpound of Forrmula (I) wherein R is ethyl, R2is ethyl, RBis H R4 is
H R5 is H Ais absent, Yis 0, and Zis 0; a conmpound of Fornula (I)
wherein R, is ethyl, R2is ethyl, R3 is 1- benzo[1, 3]dioxol-5-ylnmethyl, R4
is H R5 iswd2obseosimabsent, Y is CH20, and Z is 0; a cowpwwseboadiobar mul a
(1) wherein R is ethyl, R2is ethyl, R3 is phenethyl, R4 is H R5is H A
is absent, Y is CHO and Z is 0: a compound of Formula (1) wherein R_js
ethyl, R2 is ethyl, R3 is allypogR4 IR ROPORs Hphrbg abksppt. Y is CHO

and Z i sCripd a GWRIGUNEMOR Kror igbas (1 )CTRIRRr ei GTARS i s gghyl, Pea s et®9], R3
is allyl NR4 i @My R5 (P¥) 4 ets.i(?s)abse;@t Y B0, aggholi s Bbsa coffilind of
Formul a—(l) _wherein B . igs othyl D2 N AL lLe. . n —is H R5

is H A igabsesses Y um.®, and Z is 0
is ethyl, R is ethyl, R3is nethyl, R4 is H R5is H Ais CH2CH2, Y is Q
and Z is & a €0Mound3685 Formula (1) wherein R is ethyl, R¥i% et’Ayk, R3
is H R4 s H IS Ais CH2CH2, Yis O, and Zis 0; a ou f
Formul a ({3 vm‘éJ'r:%i n R,?’&?Bs ethyl, RR is ethyl, R3is furan-S-;&/wne{bﬁ'fl?, R4
is H R5 g H 189S CHi2@Go2. Y is O and Z is 0; a conpound ofisFor meral (1)
wherein R, is ethyl, R2 is ethyl, R3is furan-3-yl nmethyl, RAis H R5is
H Ais abbent289% js @77%nd Z is 0; a conpound of Formula (|¥58ther®?8!'R is
ethyl, R2_is e |, js pyridin-2-yl nmethyl, RA is H R5 | ) i
absent, Y8$s Of‘ag&éﬁd ?P%SO%O, a conpound of Formula (1) wherei ﬁe%rj_{ i@sgﬁhyl,
R2 is ethyd, R379ss 2- 1psedr oxyphenyl -nmethyl, R4 is H R5 is Has54 | s45alsgent, Y
is 0, and Zis 0; a conmpound of Formula (1) wherein R, is ethyl, R2 is
ethyl, R387s 11¥8Pbani?®Foyl, R4 is H R5 is H A is absent,4is ¥078nd Z
is:0; ac oun f F la (1) wherein R is ethyl, RRis e , S

1- prop- 2-§‘2§I , 1&&%’ isql[ié,ngS is H Ais absent, Yis 0, and Z%%%ﬂ Q%Jb
conpound @4 Fonrgasl a (hpemsherein R is ethyl, R2 is ethyl, R34#e H 468401 S

met hyl carbonylamno, R5 is H Ais absent, Yis 0, and Zis 0; 101 a
conpound 8% FoB¥N%a (I'g36Rherein Rl is ethyl, R2 is ethyl, R347%s! 470.64

hydr oxy-etgpyl} 135{15 |ssl;b2 R5is H Ais absent, Yis 0, and Z4é4§1 0

' 483,61
92 20925 2093 55.3 3802 38851
93 >10000  >10000 4544 45350
94 2279 6742 14.1 467 46741
95 2545 65165 4653 46461
96 1692 4224 " 353 4661  465.60
97 17785 1806 13.3 4551 45457
98 2454 7355 5162  515.66
99 19335 3488 12.5 4710 47064
100 027385 5.854 0.452 4050  404.51
101 914235 532.3 19.3 466  465.60
102 6803 2860 4071 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: deita opioid receptor GTPyS functional assay
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a conmpound of Forrmula (1) wherein R is ethyl, R2is ethyl, R3is
phenylimnonmethyl, R4 is H R5is H Ais absent, Yis 0, and Zis 0; a
conmpound of Forrmula (I) wherein R, is ethyl, R2is ethyl, R3 is thiofornyl,
R4 is H R5vo3008i00383i S absent, Y is 0, and Z is 0; a commawsto@foideer mul a
(I') wherein R is ethyl, R2is ethyl, R3is allyl, RAis H RSisH Ais
CH2CH2, Yis 0, and Zis O a corrpound of Formula (1) wherein Rl is ethyl,
R is ethyl, R3 is MAthoMpusedpgdomina lirkanyTesb is H A is CH2CH2, Y is O,
and Z is 0; a conpound of Formula (1) wherein RL is ethyl, R2 is ethyl, R3
is nethylthioethyl, RA is H R5is H Ais CHCH2, Y is 0, and Z is 0; a
conpound of For nul a&Cdrhpourds di andri 5,i at GOhuM dirR nod sagmﬁd:antmsﬁlraullate RBTPs H,

R5 is H, Alsasen Yis of .Fqornu erein
R is ethyl, rENgESetiyeverest 10 e igbipfed TR NG inducad Rahi 4 Wf°A7 <
croct, ¥ 15 PBPE By 6190 ar qup%ggea hefyomRdl Rostlts iifEER) thaltihese ghdY!
R2|sethyl R3 I's 2-hydroxy- Is H Ails CHCH2, Y is O,
and Z is O; a@mnmlmd@mayﬁerdlﬁtaa)p(dld rWe@tcu'lantagonlsiset hyl, R2 is ethyl, R3
is 1-Himdazol- 4-yl nmethyl, RAis H R5is H Ais CHZCHZ, Yis O, and Z
is 0; a conmpound of Formula (1) wherein R is ethyl, R2is ethyl, R3is
benzo[ 1, 3] di oxol -5-ylnmethyl, R4 is H R5is H Ais CH2CH2, Yis S and

Zi sQ a conpound of Fornula (1) wherein R is ethyl, RZis ethyl, R3 is H,
RAis H RS isH Ais CH2CH2, Yis S, and Zis O a conpound of Formula
(1) V\,herel{bR is ethyl, RZis ethyl, R3is cyclopropylnmethyl, Rdis H RS
isH Ais CHRCH2, Yis S and Zis 0 a conpound of Fornmula (I) wherein Ri
is ethyl, R2 is ethyl R3 is methylthio- propyl, RAis H R5is H Ais
CH2CH2, Yis S, and Zis 0; a compound of Fornula (1) wherein R is ethyl,
R2 is ethyl, R3is 2-hydroxy- ethyl, RAis H RS is H Ais CH2CH2, Y is S
and Z is 0; a conpound of Fornmula (I) wherein R is ethyl, R2 is ethyl, R3
isH RAiIisH R isH Ais GHCH2, Yis 0, and Zis O a conpound of
Formula (I) wherein R is ethyl, R2 is ethyl, RBis H RAis H R5 is H A
is CH2CH2, Yis 0, and Zis O a conpound of Fornmula (1) wherein R is
ethyl, R is H R3is 1-Himdazol-4-yl
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methyl, R4 is H RS is H Ais absent, Yis CH20 and Z is 0; a conpound of
Formula (1) wherein R, is ethyl, RRis H R3is 2-nmethyl-but-2- enyl, R4 is
H R5is H Ais absent, Yis CH2O and Z is 0; a compound of Forrmula (I)
wherein R1 is ethyl, R2is H R3is 2-nethyl-allyl, R4 is H RS is H Ais
absent, Y is CH20O and Z is 0; a conmpound of Fornula (1) wherein Rl is
ethyl, RR is H R3 is 4-hydroxy-3- nethoxyphenyl-nethyl, Ais absent, Yis
CH2O, and Z is 0; a conpound of Formula (1) wherein R, is ethyl, R2 is H R3
isallyl, R4 isH RS is H Ais absent, Yis CH20, and Zis 0; 102 a
conmpound of Forrmula (I) wherein Rl is ethyl, RRis H R3is 1,1,1-

trichl orogfifimeycarbonyl, R4 is H R5is H Ais absent, Yis CHO and Z is
0; a conmpound of Formula (1) wherein RL is ethyl, R2 is H R3 is
cyclopropylnmethyl, R4 is H R5is H Ais absent, Yis CH2ZO and Zis 0; a

compound qf For is ethyl, RRis H RIisH RAis H RS
Isrrp, A |§ abséﬂ?g%g,"édgﬂgwgﬁ? Z is O ya cognpound of Fornula (1) wherein
R is ethyl, Ris H R3is H R4 i RS is]| HLAis absent, Yis 0, and Z
is Q acorrpound of Fornul a Nh)ﬂl Ris H R3is
phenethyl, RA is H R5is Ry |sRZCHZO and Z is 0; a conpound
of Fornmula (1) wherein Rl is ethyl, ,RRS is phenethyl, R4 is H R5
is H Ais CH2CH2, Yis CH2O, and Z iJs O a corrpound of Formul a (1) wherein
R is ethyl, R is H R3 is pheneth R4 is H RSis H Ais CH2CH2, Y is
O and Zis O a conpound of Formul 3_{) wherein R, is ethyl, RRis H R3is
pyridin-2-yl nmethyl, RAis H R5is'™H Ais absent, Yis CHO and Zis O;
a conpound of Formula (1) wherein Ri Rss ethyl, R2 is H R3 is thiophen-2-yl
methyl, RA is H R5is H Ais absent, Y is CHZO and Z is 0; a compound of
Forrrula (1) wherein R is ethyl, I@WP{()RB isH RAiIsH RSis H Ais
CH2CH2, Ywhereini and Z is O a corrpound of Formula (1) wherein R is nethyl,
R2 is nethyl, R3 and Ry, arRasubstituentsipdependently iselectetirom theigsol® and Z is O a
conmpound of For mul acongistingeofeiydrégen andet kglkanyR2 is isobutyl, R3is H R4 is
R; is selected from the group consisting of hydrogen, halo.3(C1.g)alkanyl,

C..galkenyl, Co.galkynyl, Cs gcycloalkanyl, cycloalkanyl(C1.g)alkanyt,

C1.salkanyloxy(C1.g)alkanyl, C4_galkanylthio(C4.g)alkanyl,

hydroxyC_galkanyl, Cs.galkanyloxycarbonyl,

halo1.3(C1.g)alkanylcarbonyl, formyl, thioformyl, carbamimidoyl,

phenylimino(C+.g)alkanyl, phenyl(C1.g)alkanyl, phenyl(C+.s)alkenyl,

phenyl(C4.g)alkynyl, naphthyl(C_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 Cq_salkanyl, C,.calkenyl,

C1.salkanyloxy, amino, Cqgalkanylamino, di(C1.galkanyl)amino,

Ci.salkanylcarbonyl, C1.salkanylcarbonyloxy,

Ci.salkanylcarbonylamino, C1.galkanylthio, C4¢alkanylsulfonyl,

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 -(CHy)3.5- and -O(CH»)130-;

R4 is one to three substituents independently selected from the group

consisting of hydrogen, Cq.salkanyl, C,salkenyl, Ci.salkanyloxy,

amino, Cq.salkanylamino, di(C1.salkanyl)amino, C1.salkanylcarbonyl,

Cisalkanylcarbonyloxy, C1.salkanyloxycarbonyl,

C1.salkanylaminocarbonyl, di(C_salkanyl)aminocarbonyl,

C1.salkanylcarbonylamino, C_alkanylthio, C4calkanylsulfonyl,

halogen, hydroxy, cyano, hydroxycarbonyl, Ce_10aryl, chromanyl,

chromenyl, furanyl, imidazolyl, indazolyl, indolyl, indolinyl,

isoindolinyl, isoquinolinyl, isothiazolyl, isoxazolyl, naphthyridinyl,
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H RS is H Ais CH2ZCH2, Yis O and Zis G a conpound of Fornula (1)
wherein R is n-propyl, R2is n-propyl, RBis H RAis H Rois H Ais
CH2CH2, Yis O and Zis G a conmpound of Forrmula (I) wherein R is
n-propyl, RRis H R3isH RAisH R isH Ais CH2ZCH2, Yis S, and Z is
0; a compound of Formula (1) wherein RL is nethyl, RRis H R3is H Rdis
H RS is H Ais CH2CH2, Yis 0, and Z is 0; a conmpound of Fornula (I)
wherein R, is H R is H R3isH RAisH RisH Ais CHRCH, Yis O
and Zis O a conpound of Formula (1) wherein R, is ethyl, R2 is ethyl, R3
is H R4 is 6- net thazdR‘ﬂ pyrakiny i\ plyrazolyP @yridaXinyis |d|ﬁﬂdp¥r|mﬁjlrgl a CO”DOUHd
of Fornula (1) whe yﬂ’r'olﬂ quiha2bli Iqﬁolln?l %hmdllzm%ggbmoﬂahm tbﬁaZoI met hyl ,

RS is H Als CHZ z |3'/|Sth pHRR l%ub:%a an§| Bk yI by wher ei n
|Rs IOS S;gylz |sRZOI Sa8 aII hé ’|s { %é{h. a}%:r\t%a¥®é1m2m2 Y
ethyl, R3is H, R4f"l %‘? Ettgh? ! °'e§¥r Zis 0; a
conpound of For mul aW Fie! Olely I3 sRipete dﬁ@m h%QFRHp ccp&msftg\gl_q) R4 is 6-

met hoxy, RS is H, A 2?}#2 8)190-and Z is 0; a_conmpound of Formula (1)
wherein R is Seshypne f@tW%S@q{gtmentﬂmde@emdwtlynseﬁ%dfroal e@OHPI , R4 is H,
R5 is H Ais CH2CHeonsisting of hygrenen, iGs-salkanyi3Casallsema. @ dsatkarstmmul a (1)
wherein Rl i s net hybmine Gisatkabpyiaymino, RE(GsalManiiarmimokC 1 calangcatbonyli s
CH2CH2, Y is 0, andCisalkaylcarbonyipry rCh.catkaRglosytarbbhyl, wherein R is ethyl,

R2 is ethyl, R3is C; lgialkamyiamMOcaﬂmHmebnlkanﬁéarb%nkt'lanﬁﬁoI s H Ais CHR0H,
Y is S, and Z is 0;ca.aranamisl ®fsakanielforyl)h r?'HSVdFEiB(y' gyfidyl, R2 is

ethyl, R3 is H, R4'§,@7a"@” fludfBalkan is CHOCH2, Y'i5 0, and Zis O;
acorrpound of Kog ° wge@eilynul?lals %‘?’ﬁ@l R2 is ethyl R3is H Rdis

7- met hoxy, R5Y'|§ 2 .Yis 0, and Zis 0; a corrpound of Fornmul a
(I') wherein Rl ”’R3 is trifluoronethylcarbonyl, R4 is H,
R5 is H, AIS YISS andZ|s 0; a compound of Forrmla(l)vvherein
R, is ethyl, R3|sH RAis H R5is

|sOorS and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

2. A compound of Formula (1):
Z

Formula (I)

wherein Ry is Cq-zalkanyl;

R2 is Ci.zalkanyl or hydrogen;

Rs is selected from the group consisting of hydrogen, Ci.galkanyl, C;_salkenyl,
C..salkynyl, C4_galkanyloxy(C1.g)alkanyl, Ci.galkanylthio(C1.g)alkanyl,
hydroxyCj.salkanyl, thioformyl, phenylimino(C1.s)alkanyl,
phenyl(C4.g)alkanyl, and heteroaryl(Ci.g)alkanyl; wherein phenyl and
heteroaryl are optionally substituted with one to three substituents
independently selected from the group consisting of Cq.salkanyloxy and
hydroxy; or optionally, when pheny! 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(CH5)1.30-;
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H Ais CH2CH2, Yis S, and Zis 0; a conpound of Fornula (1) wherein R is
ethyl, RRis ethyl, RBis H R4 is 7- hydroxy, R is H Ais CH2CH2, Y is O,
and Z is 0; a conpound of Formula (1) wherein R is ethyl, R2 is ethyl, R3
is H R4is 7- bronmo, RS is H Ais CH2CH2, Y is O, and Zis 0; a conpound
of Formula (1) wherein R is ethyl, R2is ethyl, R3is H R4 is 7- phenyl,
RS is H Ais CH2CH2, Yis 0, and Zis 0; a conmpound of Formula (1) wherein
Rl is ethyl, RRis ethyl, RBis H R4 is 7- pyridin-4-yl, RS is H Ais
CH2CH2, Y is 0, and Zis 0; a conpound of Forrmula (1) wherein R is ethyl,
R2 is ethyl,RR3 drfe to.thide smos?tuefnwmaeﬁewdenu%eles;téﬂ from the@8@p2, Y is 0, and
Zis 0; a COWPQHﬁ‘Qstﬂ"T Eﬂ'ﬁyﬂﬂbger( 9, e\éik%h’g Ralkh I@i)m” R21s ethyl, R3is H

R4 is 7- benzo s 0; a
comound of Fom ?IRQ r] l%erdoar yL.SCHa g‘? mg hilofe | R

7 (N t-but M'aeﬁ rotheh i onIdﬁl d 7
A “oaﬁzhﬁoﬁﬁg Pl Seltnpl eoagey] oo e ' b
is 7- pymodl n- olylgyraz p)(rqzsolyi'_ﬁy ziny, P¥”%ny' t?ynpound of
Fornula (1) Wh@l" @ﬁo'myh%“%?'wl quigslizigy ﬂH@anIF@”I t§ ?F Yiflth'ézof and

t hi ophen- 3-yl , eyl Ais CH2CH2, Yis 0, and Z is 0; a conpound of

Formula (1) %@rmentomvolsslbétiwpnts irdependently iselerted fsom thegroup 7-

(3, 5-di met hyl ) icensisting efthydrogétband heloganj s CH2CH2, Y is 0, and Z is 0; a
conmpound of Adg GuL@Hel) wherein RL is nethyl, R2 i s i sopropyl, R3is H R4
is H R5 isylnlr,oAsi E:I—QB%H-@CI—P{'iS 0, and Z is 0; a conpound of Fornula (1)
wherein Rl i3i£d hghd R2 is ethyl, R3is H R4 is 7- pyrrol-2-yl, RS is H A

CH2CH2, Y. R1
'etshyl 2 Iseﬁ tlggé‘é‘chlgstb?eo%er@l GRIBIAL s&@at%@rmahérkﬁ?s g% 'Ss o

andzlso ac npoun rrrula(l)wherelanls ethyl R2|s ethyl R3
iIs H R4 en R5 IS H A | % corrpound
of Forrmla/35 I %?%’PH geqd ? erelpgl Yira2 |

pyri di n- 4- yl( ) &1 aRG; é cgpé‘obg ethyl, icgrt@m@'%%'pf: nd of
Formula (1) whepmifazoR4- 3{'@@{‘}’1' Phe’mm?'@o@? 1-pegpr <y Ryl Huofpemy. 21 yr an- 3-yI |

R5is H Ais mmﬂph\envlsm@thyéﬁwdzowgtw m@ﬂnoxyethyl 2-methyl-allyl, 2-
methyl-but-2-enyl, allyl, furan-3-yl methyl, H, Me, methylthioethyl,

phenethyl, pyridin-2-yimethyl, or thiophen-2-ylmethy|.

4, The compound according to claim 1 or 2 wherein R, is ethyl; R, is ethyl;
and Rz is benzo[1,3]dioxol-5-yImethyl, carbamimidoyl, 1-H-imidazol-4-
ylmethyl, phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-hydroxyphenyl-
methyl, hydroxyethyl, methoxyethyl, allyl, furan-3-ylmethyl, H, Me,
methylthioethyl, or phenethyl.

5. The compound according to claim1 or 2 wherein Ry is ethyl; R; 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.

6. The compound according to claim 2 wherein Rj3 is hydrogen, methyl, allyl,
or heteroarylmethyl.

7. The compound according to claim 2 wherein R3 is hydrogen, methyl, allyi,
or heteroarylmethyl; and R, 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.

8. The compound according to claim 1 wherein R3 is hydrogen, allyl, or
heteroarylmethyl.
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a conmpound of Forrmula (I) wherein R is ethyl, R2is ethyl, RBis H R4 is
5- quinolin-3-yl, RS is H Ais CHCH2, Yis 0, and Zis 0; a conpound of
Formula (I) wherein RL is ethyl, R2 is ethyl, RBis H R4 is 5-

t hi ophen-3-yl, R5is H Ais CH2ZCH2, Yis O, and Z is 0; a conpound of
Formula (1) wherein R, is ethyl, R2is ethyl, R3is H R4 is 5 hydroxy, R5
is H Ais CHCH2, Yis 0, and Zis 0; a conpound of Forrmula (lI) wherein Rl
is ethyl, R2is ethyl, RB3is H R4 is 5 pyridin-3-yl, RBis H Ais CHCHZ,
Yis 0, and Zis 0; a conpound of Forrmula (I) wherein RL is ethyl, R2 is
ethyl, R3d s HARBmpduRd ofFefh@la@® is H Ais CHCH2, Y is 0, and Z is O;
and enantioners, diastergoners, tautomers, solvates, and pharmaceutically
acceptable salts t 3 opgynd of Formula (1) Yz NR 2 RS
RAG I\ R N . gcteM fromthe group consisting of a compound
of Formula (I) whe syl ,RR2 is ethyl, RBis H RAis H RS is H,
Ais absent, Yis O, an is ORsa conpound of Forrmula (1) wherein Rl is
ethyl, R is ethyl, RBiglH RAis H RS isH Ais CH2CH2, Yis 0, and Z
is 0; and a conpound of[ Borinula (1) wherein R is ethyl, RRis H R3is
1-Him dazol -4-yl nethy R4 is H RSis H Ais absent, Yis CH20 and Z
is 0; a conpound of Forrr%ia (I') wherein R, is ethyl, R is H R3is

2-nethyl -but-2- enyl, RA™¥s H R5 is H Ais absent, Yis CHO and Z is O;
a conpound of Forwla%%%ei N R isethyl, Ris H R3is
2-methyl-ally], RA isH, I's H Ais absent, Yis CH2O, and Zis 0; a
conpound of For nmul I erein R is ethyl, RRis H R3is allyl, R&is H
RS s H A LEeE ghis,&wmghéa’bﬁhzq and Z is O;

2 is Cqzalkanyl or hydrogen;

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;

R4 is one to two substituents independently selected from the group
consisting of hydrogen, Cq.4alkanyl, C1.salkanyloxy, halogen, phenyl,
furanyl, imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridaziny!, pyridinyl,
pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl, and
hydroxy;

Rs is hydrogen;

Ais CHzCHz;

YisOorS;

Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

10. The compound according to claim 9 wherein R3 is hydrogen, methyl, allyl,
or heteroarylmethyl.

11. The compound according to claim 9 wherein Rj is hydrogen, methyl, allyl,
or heteroarylmethyl; and 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; and
Rs is hydrogen.

12. A compound of Formula (1)
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a conmpound of Formula (1) wherein R is ethyl, RRis H R3Iis H RAis H R5
is H Ais absent, Yis CHO and Zis G a conpound of Formula (1) wherein
Ri is ethyl, R is H R3 is phenethyl, RAis H R5is H Ais CH2ZCH2, Y is
0, and Zis 0; a conpound of Fornula (1) wherein R, is ethyl, RRis H R3is
pyridin-2-yl nethyl, RAis H RS is H Ais absent, Yis CHO, and Z is O0;
a conpound of Fornula (I) wherein R is ethyl, R2 is H R3 is thiophen-2-yl
methyl, R4 is H R is H Ais absent, Yis CHO and Zis 0; 105 a conpound
of Formula of Formula (I) (1) wherein R is ethyl, RRis H RIis H R4 is
H R5is H A is absent, is O &nd Zis O and a conmpound of Forrmula (I)
wherein R, is ethy i y R3-Ris 1-Himdazol- 5-yl nmethyl, R4 is H,
R5 is H Ais QR&G ris 0; a conpound of Formula (1) wherein
R, is ethyl, R2 is ¢ H, Ry is 5- hydroxy, R5 is H A is CH2CH2, Y
is 0, and Zis 0; a conp ormula (I) wherein R is ethyl, R2is
ethyl, R3 is 1-Himdazo 4-ylmethyl, R4 is H R5is H Ais CH2CH2, Y is
S, and Z is 0; a conmpoupd.of Forrmula (I) wherein R, is ethyl, R2 is ethyl,
R3is H R4 is 5 nethox RS is H Ais CHCH2, Yis O and Zis 0; a
conpound of Forrmula (I) \p'Qerein R, is ethyl, RRis ethyl, RBis H R4 is 5-
pyridin-4-yl, RS is H Ais CH2CH2, Yis 0, and Z is 0; a conpound of
Formula (1) wherein RFdrindalgyl . R2 is ethyl, R3is H R4 is 5 furan-3-yl,

RS is H Ais GUEHRd frém thdgroBpEohsistin@of @ cormpound of Fornmula (1) wherein
R, is ethyl, R2is ethyl, is H R4 IS 6- hydroxy, RS is H Ais CHCH2, Y

|, R3

Is 0, and Z d5 05,3 Y ERiTRY, % &b, WISE Bl R, il tiby} g2 1S

i sopropyl , Fé(? |&L:1|q ﬁ%%fgﬂzémg%%gﬁ%ﬁw ?Bi :éﬁ_b,rﬁa?d oA SR4O| Sa5_
Y ' e yﬁ'?%?eﬁ’ygd{%éﬁh?ﬂﬁikgﬁwl a (1)

A
conpound of For Iful’ ¥
brono, RS iascomre:ﬁ;?ﬁoc_f e %m@
wherein R is efSii”i§30$&0teY iyP, ap8 418 Q4 R4 is 6- methoxy, R5is H Ais
CH2CH2, Y Romposing of Fiasmgla d) whessiuRa issethito Rnis thyl.)Raddrein R is ethyl |
R2 is ethyl, R3berzal, 3fioxe)-SBylmathyyR, isRd, Rsistl, Aig absemp s C0s 0, and Z
is O a conpoundndfiE&;mula (1) wherein R is ethyl, R2is ethyl, R3 is H,
R4 is H Racompound of Formula (1) wherein R, is ethyl, R; is ethyl, Rz is phenethyl, R4
is H, Rs is H, A is absent, Y is CH,O,and Z is O;
a compound of Formula (I) wherein R is ethyl, R; is ethyl, R3 is allyl, R4 is H,
Rsis H, Ais absent, Y is CH,0, and Z is O;
a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, R3 is allyl, R4 is H,
Rsis H, Ais absent, Y is O, and Z is O;
a compound of Formula (I) wherein R is ethyl, R; is ethyl, R3 is phenethyl, R4
isH, Rsis H, Ais absent, Yis O,and Z is O;
a compound of Formula (I) wherein R is ethyl, R; is ethyl, R3 is methyl, R4 is
H, Rsis H, Ais CH,CH,, Yis O, and Z is O;
a compound of Formula (I) wherein R is ethyl, Ry is ethyl, Rz is H, Rsis H, Rs
is H, Ais CH,CH,, Yis O,and Zis O;
a compound of Formula (I) wherein Ry is ethyl, R is ethyl, R3 is furan-3-yl
methyl, R4 is H, Rsis H, A is CH,CH,, Yis O, and Z is O;
a compound of Formula (l) wherein Ry is ethyl, R, is ethyl, R3 is furan-3-yl
methyl, R4 is H, Rsis H, Ais absent, Y is O, and Z is O;
a compound of Formula (I) wherein R, is ethyl, R; is ethyl, R3 is pyridin-2-yl
methyl, R4 is H, Rsis H, A is absent, Y is O, and Z is O;
a compound of Formula (l) wherein Ry 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 (l) wherein R is ethyl, Rz is ethyl, Rz is 1-
carbamimidoyl, R4 is H, Rsis H, Ais absent, Y is O, and Z is O;
a compound of Formula (l) wherein R4 is ethyl, R; is ethyl, R3 is 1-prop-2-ynyl,
Rsis H, Rsis H, Ais absent, Yis O,and Z is O;
a compound of Formula (l) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is
methylcarbonylamino, Rs is H, A is absent, Y is O, and Z is O;
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iIsH Ais CH2ZCH2, Yis S, and Zis 0; a conmpound of Fornmula (1) wherein R
IS n-propyl, R2is n-propyl, RBis H RAis H RSis H Ais CH2ZCH2, Yis
O and Z is 0; a conmpound of Forrmula (I) wherein R, is ethyl, R2 is ethyl,
R3is H R4dis 7- fluoro,pb Ris H Ais CHCH2, Yis 0, and Zis 0; a
conpound of Forrmula (I) wherein R, is ethyl, R2is ethyl, RBis H R4 is 5-
pyridin-3-yl, RS is H Ais CH2CH2, Yis 0, and Z is 0; a conpound of
Formula (I) wherein R, is nethyl, R2 is isobutyl, RB3is H RAis H R5is
H Ais CH2CH2, Yis O and Zis O a conpound of Fornula (1) wherein R is
met hyl , R2aiconpduntiydf FoRBulas(fwhéitin B I8 ethidb R, $s éthy\ Rads Gy@faxg-ethylj s 0, and
Z is O a conpoRpé Hf REQY HYAds GbenhenieOnaRd Ziis @thyl, R2is ethyl, R3 is H
R4 is 5- quiddfigdimd dleorrlﬁﬁla @) Wherdin R, [d&FYIZR, Y5 eﬁg(p R361§'d Z is 0; a conpound

?1;“ EnglrJll g §QI) ﬁihﬂn Ifﬁ hX'H s'FﬁAeTE@‘bEenl% |b~°0 Hind¥id &, 5-d of

For mul a (If ’or U| {is st Raike gl EQZ@OFOQ@QP enyl, R5
HERS Sa%%?pﬁung i %@wﬁz LA 1
and Z is 0; and™e S Ot aut orrer s, sol vat es, and

phar maceut a&&mgpunaéﬁgmraylae %‘é(h?@"i Reiscethyl, Rads ethyl, B%‘ﬁr’i‘% A®-of Formul a
(1) YZR Reetyl Bais HRRs igH, A iRECHESdanY| ig Q.1a9nds@ie% ed from t he group
consi st i ngasiomppusdraf onamub (PeheteimR( i9 ethile Reiimetdiyl, iR iet hyl , R2 is ethyl,
R3 is H R4 is tethyfhicetyyl, Rbisild, Ry isAH] A isCERIQER,, Yis ©, énda'melQ is O;
a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is H, Rs
is H, Ais absent, Yis O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, Rz is ethyl, R3 is pyridin-2-yl
methyl, Ry is H, Rsis H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, R; is ethyl, R3 is 2-hydroxy-
ethyl, Rsis H, Rsis H, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (I) wherein Ry is ethyl, R; is ethyl, Rz is 1-H-imidazol-
4-yl methyl, R4 is H, Rs is H, Ais CH,CH,, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, R; is ethyl, Rs is
benzo[1,3]dioxol-5-ylmethyl, R4 is H, Rs is H, A is CH,CH,, Y is S, and
Zis O;

a compound of Formula (l) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is H, Rs
is H, Ais CH,CH,, Yis S,and Zis O;

a compound of Formula (l) wherein Ry is ethyl, Ry is ethyl, R3 is
cyclopropylmethyl, R4 is H, Rsis H, Ais CH,CHp, Yis S, and Zis O;

a compound of Formula (l) wherein Ry is ethyl, R; is ethyl, R3 is methylthio-
propyl, Rsis H, Rsis H, Ais CH,CH,, Yis S,and Zis O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, R3 is 2-hydroxy-
ethyl, Rsis H, Rsis H, Ais CH,CH,, Yis S, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Ry is ethyl, Rz is H, Rsis H, Rs
isH, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (l) wherein Ry is ethyl, Ry is ethyl, Rz is H, R4 is H, Rs
isH, Ais CH,CH,, YisO,and Zis O;

a compound of Formula (l) wherein Rj 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 Ry is ethyl, Rz 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;

a compound of Formula (l) wherein R4 is ethyl, Rz is H, R3 is 2-methyl-allyl, R4
is H, Rs is H, A is absent, Y is CH,0, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, R, is H, R3 is 4-hydroxy-3-
methoxyphenyi-methyl, A is absent, Y is CH;0, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is H, R3 is allyl, Rs is H, Rs
is H, A is absent, Y is CH;O, and Z is O;
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a conmpound of Forrmula (I) wherein R is ethyl, R2is ethyl, RBis H R4 is
5- methoxy, R5is H Ais CH2CH2, Yis O, and Zis 0; a conpound of Fornula
(I') wherein R is ethyl, R2is ethyl, R3is H R4 is 5 pyridin-4-yl, R5Sis
H Ais CH2CH2, Y is O, and Zis 0; a conpound of Fornula (1) wherein R is
ethyl, RR is ethyl, R3is H R4 is 5 furan-3-yl, R5is H Ais CH2ZCH2, Y is
0O, and Z is 0; a conpound of Fornula (I) wherein R is ethyl, R2 is ethyl,
R3is H R4is 6- nethyl, RBis H Ais CHRCH2, Yis 0, and Zis O a
conpound of Forrmula (I) wherein R is ethyl, R2is ethyl, RBis H R4 is 7-
fl uoro, R5aicentpouAdicd FOHRMEY(]) whereirOR, &nethyl, Rs iCH, Ry ¢éompotsnd of Formula (1)
wherein Ri is etrigflorodtBokycaetbdnyl, RAS H,R4s HRA issatfzenp)Y istCH;G; ad ZRS is H A
is CH2CH2, Y isjglp: and Z is 0; a conpound of Formula (1) wherein R is

ethyl, R2 b%o%ﬂ&hd d?%o'rrﬁu'ﬂ (I)Rﬁhér%lrﬁ |33Hyhg igo is H Ais CHCH, Y

R Fshétﬁ h|
is O, anld IS Rné! g% Hlé gﬁ&&yg R2|Os g
i sopro is O an
enaﬁt i g?/rerg%%mp%g r?erﬁgla ) 1 8 _@l é S Haﬁﬁéceu Fgal |y
accept abl e_sal t B?nt éﬁs 2 0 % 'Fl n oDy | E{I ng e dextrorot atory
enant i oner a&PchOé'B aegmu ( |5 ethyly rg Eq ISH\Rsi, R5 A N
i R3 16. For mublaA($ b&ﬁ@rgl'ﬁq;%anﬂg@t(ﬂ |, R2 is et hyl is H R4Ais H RS
is H Ai sagqqulnd\oqu9rmgla (é)rmh@eistOIS ethil Beiis HaRd l%@h%h!ﬂl Bnis s
substantially f HeRs 13 DimAtis abserty ¥ris Cato6; RN oisd?; of sai d conmpound. 17. A
conposi ti oa coompoundiaidrorinald @vwheneot BRf &rstheinRatis HirBs iophenatbylp By isd
H, Rsis H, Ais CH,CH,, Y is CH,0, and Z is O;
a compound of Formula (l) wherein Ry is ethyl, R, is H, R3 is phenethyl, R4 is
H, Rsis H, Ais CH,CH,, Yis O,and Z is O;
a compound of Formula (l) wherein R4 is ethyl, Ry is H, Rj is pyridin-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, R, is H, R3 is thiophen-2-yI
methyl, R4 is H, Rs is H, A is absent, Y is CH,0,and Z is O;
a compound of Formula (l) wherein R4 is ethyl, Ry is H, R3is H, R4 is H, Rs is
H, Ais CH,CH,, Yis O, and Z is O;
a compound of Formula (l) wherein R¢ is methyl, Rz is methyl, Rs is H, R4 is H,
Rsis H, Ais CH,CH>, Yis O,and Zis O;

a compound of Formula (l) wherein Ry is methyl, R, is isobutyl, R3 is H, R4 is
H, Rsis H, Ais CH,CHy, Yis O,and Zis O;

a compound of Formula (l) wherein R is n-propyl, Rz is n-propyl, Rz is H, R4 is
H, Rsis H, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (l) wherein R is n-propyl, Rz is H, Rz is H, R4 is H, Rs
isH,Ais CH,CH,, Yis S,and Zis O;

a compound of Formula (l) wherein Ry is methyl, R, is H, Rz is H, R4 is H, Rs
isH, Ais CH.CH,, Yis O,and Z is O;

a compound of Formula (1) wherein Ry is H, Ry is H, Rz is H, R4 is H, R5 is H,
Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (l) wherein R; is ethyl, R, is ethyl, Rz is H, Ry is 6-
methyl, Rsis H, Ais CH,CH,, Yis O, and Z is O;

a compound of Formula (l) wherein R, is ethyl, R; is ethyl, Rz is H, R4 is 7-
methyl, Rsis H, A is CH,CH», Yis O,and Z is O;

a compound of Formula (l) wherein R is ethyl, Rz is ethyl, R3 is H, R4 is 5-
methoxy, Rsis H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (l) wherein R4 is ethyl, Ry is ethyl, Rz is H, R4 is 7-
fluoro, Rsis H, Ais CH,CH,, Yis O, and Z is O;

a compound of Formula (I) wherein R is ethyl, Ry is ethyl, Rz is H, R4 is 6-
methoxy, Rsis H, A is CH,CHy, Yis O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, R3 is 1-H-imidazol-
5-yimethyl, R4 is H, Rsis H, Ais CH2CHy, Y is O, and Z is O;
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of formula (1) YZRL RE R2 YAN R3 18. Fornula (1) wherein R is

et hyl,

R2 is ethyl, RBis H RAis H R5is H Ais CHCH2, Y is

is 0; wherein said conposition is substantially free fromthe

dextrorotatory isomer of said conpound.

0, and Z

19. A compound of Fornula (1): Y Z

/ Rl R4 /NI R R AN i R3 Fornula (1) wherein: 108 Rl and R2 are

substituents independently selected fromthe group
and Cl_b5al kanyl ;

Cl_8al kanyl, halo s-3(Cl-8)al kanyl, C2-8al kenyl, C2-8al kynyl,
C3- 8cycl oabmmﬁound@f@mhlaa@y\ivhé}bnﬁb?aié(mmﬂyl @hs%dﬂ?ﬂﬂg%ﬂ(m i8Hal kanyl ,

C1- 8al kanyl t hi 0RCls @) Al.gwcthydg @xnﬁa Bpldanyl ,

hal ol

_3(cl | ; _
e A L e,

consi sting of hydrogen
R3 is selected fromthe group consisting of hydrogen,

Cl. 8al kanyl oxycar bonyl ,

enyl ,
phenyl (CL. g) H%u)ﬁd 'of Formula (I) whereln Ry is ethyl, Rz is ethyl, R; is H R4 is 6-

hydroxy, Rs is H, A is CH,CHz, Yis O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, R; is ethyl, R3 is H, R4 is 7-
methoxy, Rs is H, A is CH,CHz, Yis O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, Rz is H, R3 is

trifluoromethylcarbonyl, R4 is H, Rsis H, Ais CH,CH,, Yis S, and Z is

O;

a compound of Formula (l) wherein Ry is ethyl, Ry is H, R3is H, R4 is H, Rs is

H,Ais CH,CH,, Yis S,and Zis O;

a compound of Formula (l) wherein Ry is ethyl, R; is ethyl, R3 is H, R4 is 7-
hydroxy, Rs is H, Ais CH,CHz, Y is O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, R; is ethyl, R3 is H, R4 is 7-
bromo, Rsis H, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (l) wherein Ry is ethyl, R; is ethyl, Rz is H, R4 is 7-
phenyl, Rsis H, A is CH,CH,, Yis O,and Zis O;

a compound of Formula (l) wherein R is ethyl, R, is ethyl, R3 is H, R4 is 7-
pyridin-4-yl, Rs is H, A is CH,CHz, Yis O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, R; is ethyl, R3 is H, R4 is 7-
furan-3-yl, Rs is H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (l) wherein R is ethyl, R; is ethyl, R3 is H, R4 is 7-
benzothiophen-2-yl, Rs is H, Ais CH,CH,, Y is O, and Z is O;

a compound of Formula (I) wherein R is ethyl, R; is ethyl, R3 is H, R4 is 7-(N-
t-butoxycarbonyl)pyrrol-2-yl, Rs is H, A is CH2CH,, Y is O, and Z is O;

a compound of Formula (l) wherein R, is ethyl, Rz is ethyl, R3 is H, R, is 7-
pyridin-3-yl, Rs is H, A is CH,CH,, Y is O, and Z is O;

a compound of Formula (l) wherein R is ethyl, Rz is ethyl, Rz is H, R4 is 7-
thiophen-3-yl, R5 is H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (l) wherein R is ethyl, R, is ethyl, Ry is H, R4 is 7-
(3,5-dimethyl)isoxazol-4-yl, Rs is H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (l) wherein R is methyl, R; is isopropyl, R3 is H, R4 is

H, Rsis H, Ais CH,CH,, Yis O,and Z is O;

a compound of Formula (l) wherein R4 is ethyl, R; is ethyl, R3 is H, R4 is 7-
pyrrol-2-yl, Rs is H, A'is CH,CH2, Yis O,and Z is O;

a compound of Formula (l) wherein R is ethyl, Rz is ethyl, R3 is H, R4 is 5-
bromo, Rsis H, A is CH,CH,, Yis O,and Z is O;

a compound of Formula (l) wherein R4 is ethyl, Rz is ethyl, R3 is H, R4 is 5-
phenyl, Rs is H, Ais CH,CH,, Yis O,and Z is O;

a compound of Formula (I) wherein R is ethyl, Rz is ethyl, Rz is H, R4 is 5-
pyridin-4-yl, R5 is H, A is CH,CH,, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, Rz is H, R4 is 5-
furan-3-yl, Rsis H, Ais CH,CHy, Yis O, and Zis O;
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napht hyl ( Cl- 8) al kanyl and heteroaryl (Cl-3)al kanyl; wherein phenyl, naphthyl
and heteroaryl are optionally substituted with one to three substituents

i ndependently sel ected fromthe group consisting of Cl-6al kanyl,

C2-sal kenyl , Cl1-6al kanyl oxy, am no, Cl-6al kanyl am no, di (Cl-6al kanyl)am no,
Cl1_6al kanyl car bonyl, C1-6al kanyl carbonyl oxy, Cl1_6al kanyl car bonyl am no,

Cl- 6al kanyl t hi o, C1-6al kanyl sul fonyl, hal ogen, hydroxy, cyano,

fl uoroal kanyl, thioureido, and fluoroal kanyl oxy; or optionally, when phenyl
and heteroaryl are optionally substituted with two substituents attached to

adj acent  £36RPRBuAd 8FForrhla (H\WherBRSR/ | %@WISR% RAh eRJéPH”R%@B“Q' e fused

moi ety; wherei 'h ,If,@, X pql; r‘{QI}.ptAylSI@H;@hf group consi sting of

- (CH2) 3- 5- a@@ éréln% hﬁeps &t s% h]% ég:(zjependent |y
ahy 6al kenyl ,

sel ected from ﬁ) %ngow
Cl- 6al kanyl g R C@é Qa?ig%ﬁi%gle %axi,f* E\]g)ésdeonyl ,

X
Cl1- 6al kany? 83%33@2?

Cl- 6al kanyl am

C1- 6al kany? 68MBGHYY 2 B“U@, 'ﬁleéhy|d32 58 h)ﬁ' :ﬁJHF Bays 2= hal ogen,
hydr oxy, cyano, PYigi-é, '§dT|1 is @deqndar\g/ls O b édn chromenyl, furanyl,

i m dazol yl a comgarod of Forrnulel(wwheramo% isyathyl, Rsisi ethyl, RlayS H, Re debr nol i nyl,

i sot hi azol yl, ifumxazRd iglH, AapGH@HL Y syO, andXdg &;\And pyrazi nyl, pyrazol yI :
pyri dazi nyéhantmmérdi digktereymers, tautyiners, Bpivatdsy land pianazoéutitally qui nol i nyl,
qui nol i zi ay¢eptable k@K tharsbf. tetrazolyl, thiazolyl, thiophenyl,

fl uoroal kanyl and fl uoroal kanyl oxy; or optionally, when R4 is two
substitueRgs a carbon atons, the two substituents

t oget her ?grm éaﬁgi&ﬂg?uﬁc?o?ﬁb Zﬁ wherein the fused noiety is sel ected
fromthe group con f 2) -5- and -Q(CH2)1-30-; R5 is one to two
substituents |Cr2;ge en ently S eu\l omthe group consisting of hydrogen,
Cl- 6al kanyl , - karr;él oxy, am no, Cl-6al kanyl anm no,

di (C1_6al kanyl ) am no, al kanwL carbonyl, Cl-6al kanyl car bonyl oxy,

Cl- 6al kanyl oxycar bonyl , JIC1- 6al kanyl am nocar bonyl , C1. 6al kanyl car bonyl am no,
Cl- 6al kanyl t hi o, C1-6alkanyl sul fonyl, hal ogen, hydroxy, cyano,

Formula (I)

selected from the group consisting of

a compound of Formula (l) wherein Ry is ethyl, R is ethyl, R3is H, R4 is H, Rs
isH, Aisabsent, Yis O,and Zis O;

a compound of Formula (l) wherein R is ethyl, R, is ethyl, R3 is H, R4 is H, Rs
is H, Ais CH,CH,, Yis O, and Z is O; and

a compound of Formula (I) wherein R is ethyl, R; is H, R3 is 1-H-imidazol-4-yI
methyl, R4 is H, R5is H, Ais absent, Y is CH;0, and Z is O;

a compound of Formula (I) wherein R is ethyl, Ry is H, R3 is 2-methyl-but-2-
enyl, R4 is H, Rs is H, A is absent, Y is CH;O, and Z is O;

a compound of Formula (l) wherein R, is ethyl, R, is H, R3 is 2-methyl-allyl, R4
is H, Rsis H, Ais absent, Y is CH;O, and Z is O;

a compound of Formula (l) wherein Ry is ethyl, Rz is H, R3 is allyl, R4 is H, Rs
is H, A is absent, Y is CH;0, and Z is O;

a compound of Formula (l) wherein R is ethyl, Rz is H, Rz is H, R4 is H, Rs is
H, A is absent, Y is CH,O, 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,CHg, Yis O,and Z is O;

a compound of Formula (l) wherein R4 is ethyl, Rz is H, Rj is pyridin-2-yl
methyl, R4 is H, R5 is H, A is absent, Y is CH;0, and Z is O;

a compound of Formula (l) wherein R is ethyl, R is H, R; is thiophen-2-yl
methyl, R4 is H, Rs is H, A is absent, Y is CH,0, and Z is O;
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fl uoroal kanyl and fluoroal kanyl oxy; Ais -(CH2)m, wherein mis 2 or 3; Y
Is -(CH2)" X- or -X(CH2)"-; 109 Xis Oor S§; nis Oor 1; Zis 0 or S and
enanti onmers, diastereoners, tautoners, solvates, and pharmaceutically
acceptabl e salts thereof. 20. The conpound according to claim1l or 19
wherein RL and R2 are substituents independently selected fromthe group
consisting of hydrogen and C -4al kanyl. 21. The conpound according to claim
1 or 19 wherein R, and R2 are substituents independently selected fromthe
group consisting of hydrogen, nmethyl, ethyl and propyl. 22. The conpound
accordi ng &eompaund df PormdawieiopnnlaRl) @nwhdrdireR eis &tHPIS RLislPNRS id Adependent | y
sel ected from tReisaH qapusqqmsnssabswtohs Oyah®aes cam@get hyl . 23”7 The conpound

accordi ng é@oﬁllpébﬁ@l 339Fl°34‘?ﬁu|§' r)vﬁﬁarém F%ﬁts%iﬁ dRz rs0éfh9|hR3 i9 Qiniagsi sting of
hydrogen, Cl 8ad

dZi
a dfglxl;gnygeﬁ% ; kfémps ett |° fiﬁ"k 74 Ry is 5-
h | (C1 h d
et o) oar yTs e)&P’é‘F’B 8?1 Epue @ 815 is' i‘- ifbzeh s
i ndependent |y & ﬁ(b"fﬂ"t '%; o oPn vkanyl oxy and

hydr oxy; of C@’@Ppﬁﬂ@tpf Ormlh'ér{l H9 'é %’é‘t'e'f\’m@r%ﬁhWaRe |~°0H11 Raiabt y
substituted w tmethmyslab&hhlﬁuemﬁ @tHbat ke, and Zdp &ent carbon atons, the

t wo subst i a cempsund géFbenuladt)wheersiniRy is etindeR; isoethyly Rkl & ms Bhe noiety is
sel ected from Qyeidh-4-yB(Rs i34, AeCEHaDHgMN® @camd diiw@;to claim 1l wherein R3

i s sel ect egl cbmpauhdef Farmula (Hamsdrein mgsc@‘thﬁyﬂs mnyl R2.iS3pl Ry b,

C2. 8al kynyl,  GlrfaBkRm .gw(ms_@m |14 W is, 0 Gnce2lik@ny t hi o( C1_8) al kanyl ,

hyd C, I
p%eﬁgf({c:l%%%ﬁx‘j %%ahﬁg I:%LI érg)@ i%sliestgghgpg%ﬁ Sﬁ%enyl and

a compound of Formula (| whereln R1 is methyl, Rz is isopropyl, Rz is H, Ry is
H RsisH,Ais CHzCHz, YisO,and Zis O;

a compound of Formula (I) wherein R is ethyl, R; is ethyl, Rz is H, R4 is 5-
bromo, Rsis H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (l) wherein R, is ethyl, Rz is ethyl, R3 is H, R4 is 6-
methoxy, Rsis H, Ais CH,CH, Yis O,and Z is O;

a compound of Formula (I) wherein R, is ethyl, Rz is ethyl, Rz is H, R4 is 6-
methyl, Rsis H, Ais CH,CH,, Yis O,and Z is O;

a compound of Formula (l) wherein Ry is ethyl, Rz is ethyl, R3 is H, R4 is H, Rs
isH, Ais CH,CH,, Yis S, and Zis O;

a compound of Formula (l) wherein R4 is n-propyl, Rz is n-propyl, R is H, Ry is
H, Rsis H, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (l) wherein R, is ethyl, Rz is ethyl, Rz is H, R4 is 7-
fluoro, Rsis H, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (1) wherein R, is ethyl, Rz is ethyl, Rz is H, R4 is 5-
pyridin-3-yl, Rsis H, Ais CH,CH,, Yis O,and Z is O;

a compound of Formula (l) wherein R4 is methyl, R; is isobutyl, R3 is H, R4 is
H, Rsis H, Ais CH,CHz, Yis O,and Z is O;

a compound of Formula (l) wherein Ry is methyl, Rz is n-butyl, R3 is H, R4 is H,
Rsis H, Ais CH,CH,, Yis O,and Z is O;

a compound of Formula () wherein R4 is ethyl, Rz is ethyl, R3 is H, R4 is 5-
quinolin-3-yl, Rs is H, Ais CH2,CHg2, Y is O, and Z is O;

a compound of Formula (I) wherein R4 is ethyl, Rz is ethyl, Rz is H, R4 is 5-
thiophen-3-yl, Rsis H, Ais CH,CH;, Yis O, and Zis O;

a compound of Formula (l) wherein Ry is ethyl, Rz is ethyl, R3 is H, R4 is 5-
phenyl, Rs is H, Ais CH,CH,, Yis O,and Zis O;

a compound of Formula (l) wherein R1 is methyl, R; is isopropyl, Rs is H, R4 is
H, Rsis H, Ais CH,CH,, Yis O,and Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.
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heteroaryl are optionally substituted with one to three substituents

i ndependently selected fromthe group consisting of Cl_6al kanyl oxy and

hydr oxy; or optionally, when phenyl and heteroaryl are optionally
substituted with two substituents attached to adjacent carbon atons, the

two substituents together forma single fused noiety; wherein the noiety is
selected from Q(CH2)1 30. 25. The conpound according to claim19 wherein R3
is selected fromthe group consisting of hydrogen, nethyl, allyl,
2-methyl-allyl, propynyl, hydroxyethyl, thiofornyl, phenylim nonethyl,
phenet hyl, and 110 heteroaryl (C _8)al kanyl ; wherein the phenyl in any

phenyl - conyai niagngbmpetid bft EHiula §) optional Iy substituted with one hydroxyl
group. 26. The conpound gccordingzto claim1l wherein R3 is selected fromthe
group consisting of grogeq, , RA-nethyl-allyl, propynyl, hydroxyethyl,
thiofornyl, phegylim phentt hyl , and het eroaryl (G _8) al kanyl ;
wherei n the phenyl ™A - coft ai ni ng substituent is optionally
substituted with one hydr gmgup. 27. The conpound according to claim 19
wherein R3 is hydrogen oglnethyl, allyl, heteroarylnethyl. 28. The conpound
according to claim1 wherelln R3 is hydrogen or allyl, heteroarylmethyl. 29.
The conpound accordi ng laim1l or 19 wherein R4 is one to three
substituents independentlly selected fromthe group consisting of hydrogen,
Cl_6al kanyl, Cl_eal kanyl oX¥y, Cl_6al kanyl am nocar bonyl ,

G - 6al kanyl car bonyl am hydroxy, C6_ioaryl, chromanyl,

Mg gmtn€| ﬁge.r" . : ; b .
chromenyl, furaqglt 1.4 %agn i nd : *gh_ i ndolyl, indolinyl, isoindolinyl,
|squ|noI|ngI ZH%& g&%ﬂ |%8§§9 @I, k LhyE|Q| yl, q&az yl,
pyr zi ! = SRS A ECTte UL Mg s YRz 1S UM B Re ST of 1
qui nazol i hyAroxyg s olli Ay$ Chelirzol’iis Chand 4i§i Qoxal i nyl, tetrazol yI,
t hi azol yl ,a earaPeub@fifearinula g wherrin Eoripsthd Rede @il igs isd1 dRaisri-1 or 19
wher ei n RAMethown R« i H, vbis Gidisitz, tYisrPsanchddpOndent |y sel ected from the group
consi st i n@ admpdwyrdt offeormuld (1M alhkeeein IR+ i€ethyl| Reds etioplyR 5 s odReis,5-phenyl |
furanyl, pyntihe49l Vs is Hidaiz@ICHJ, Ydiel@land 200} nyl , i soi ndolinyl,
I soqui nol igydmpourfePéfF GARIA (1) wheeaR] iy bthyP RZ8leyl, RY#sad] Ryis, 5-pyr azol yl ,
pyri dazi n\lran-3-yl, Rs is H, A is CH,CHj, Y is O, and Z is O;

a compound of Formula (I) wherein Ry is ethyl, Rz is ethyl, R3 is H, R4 is 6-

methyl, Rs is H, Ais CH,CH2, Yis O, and Z is O;

a compound of Formula (1) wherein Ry is ethyl, Rz is ethyl, R3is H, Ry is 7-

fluoro, Rs is H, A'is CH,CH,, Yis O, and Zis O;

a compound of Formula (1) wherein R, is ethyl, R; is ethyl, Rz is H, R4 is 5-

pyridin-3-yl, Rs is H, A'is CH,CH,, Y is O, and Z is O;

a compound of Formula (I) wherein R is ethyl, R; is ethyl, Rz is H, R4 is 5-

thiophen-3-yl, Rs is H, A is CH,CH,, Yis O, and Z is O;

a compound of Formula (I) wherein R+ is methyl, R; is isopropyl, Rz is H, Ry is

H, Rsis H, Ais CH,CH,, Y is O, and Zis O; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

4

15. A composition comprising the dextrorotatory enantiomer of a compound
of formula (I)

107



pyridinyl, pyrimdinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl,
t hi ophenyl, and hydroxy. 31. The conpound according to claim1l1l or 19 wherein
R4 is one to two substituents independently selected fromthe group
consisting of hydrogen, nethyl, nmethoxy, brono, fluoro, 5- or 6-phenyl, 5-
or 6- pyridinyl, 5- or 6-furanyl, and hydroxy. 32. The conpound according to
claim31l wherein Yis 0 or S. 33. The conpound according to claim1 or 32
wherein R5 is one to two substituents independently selected fromthe group
consi sting of hydrogen and hal ogen. 34. The conpound according to claiml
or 19 wherein R5 is hydr 35. The conpound according to claim19
i eynd according to claim1 or 19 wherein
ccarding to claim1l or 19 wherein n is O.
8f ai M21 or 19 wherein Z is 0. 39. A conpound
4 \\l RR2 R AN i R3 Formula (1) wherein Rl is
Cl. 3alkanyl; R2is Cl1.3 anyl or hydrogen; R3 is selected fromthe group
consi sting of hydrogen,| &1} 8al kanyl, C2.8al kenyl, C2.8al kynyl,
Cl1_8al kanyl oxy(Cl1_8) al kanyl , C1_8al kanyl t hi o( C1_8) al kanyl ,
hydroxyC _8al kanyl, thiofgornyl, phenylimn no(Cl.8)alkanyl,
phenyl (C1. 8) al kanyl, and ﬁeteroaryl(Cl.S)aIkanyI; wher ei n phenyl and
heteroaryH§are optionpbhﬁuﬁppztituted with one to three substituents

i ndependently sgl&eihad, TRyt RS iSERYP RS KA RG i@, R idFY; Ras ernornxy j@nd
O, and Z is O; wherein said composition is substantially free from the
levorotatory isomer of said compound.

Xis 0or S  F—TFh
38. The conpound ac€o
of Formula (l1): Yz Rl

17. A composition comprising the levororotatory enantiomer of a compound
of formula (1)

18. Formula (I)
wherein Ry is ethyl, R, is ethyl, Rz is H, Rsis H, Rsis H, Ais CH,CH,, Yis
O, and Z is O; wherein said composition is substantially free from the
dextrorotatory isomer of said compound.

19. A compound of Formula (l):

Y. Z
Re—— N ’T‘/R1
N~ \\ R,

Rs

A

\

R3

Formula (I)

wherein:
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hydr oxy; or optionally, when phenyl and heteroaryl are optionally
substituted with two substituents attached to adjacent carbon atons, the
two substituents together forma single fused noiety; wherein the noiety is
selected from-Q(CH2)1.30; R4 is one to three substituents independently
selected fromthe group consisting of hydrogen, Cl.6al kanyl,

Cl. 6al kanyl oxy, Cl. 6al kanyl am nocar bonyl, C1_5al kanyl car bonyl am no,

hal ogen, hydroxy, C6.loaryl, chromanyl, chrorrenyl furanyl, imdazolyl,

i ndazol yl, indolyl, indolinyl, isoindollnyl |squ|noIinyI, i sot hi azol yl ,
i soxazol yl , naahtahdrR'zalairéxshbstutoémsohdépemhﬂyisaysbtednydrazpé grouppyr i dazi nyl,
pyridinyl, pyrim d|&HS;Stmgrd'fchlywogencgﬁd@;gmaﬁ,yi qui nol i nyl, qui noli zi nyl,
qui noxal i nyI R?tsrﬂéétéh ’frohhttéz&bﬁb’coﬁﬁgtm%ﬁf 8§¢/ th, Cﬁ%lka’i\ pne to two

substituents indep of hydrogen
and hal ogen; Ais ajﬁ ﬁ ka%pzl %o%ﬂéaggl

enantioners, diaste o vaY rrraceut | cal |y
acceptable salts th ? nyEBw PB 'to c al r’r] 2 or 39
wherein R is ethyl 1-sPkanylQxyeay ong

benzo[ 1, 3] di oxol -5-5'/1!% icaféa'mamom ﬂb py '"TDP(C%M'B%@SJ met hyl ,
phenyl i mi nomet hyl , Bheswiez)afkanyl, nmnwmr siglkenyl, phgy ya;)ﬁilswwl net hyl ,

hydr oxyet hyl , net hordmthyl(G1 a?alkemﬁﬁnd&elt@bawl(cﬂia'k@ﬂyl buerzirepiyenyl.al | y! |
furan-3-yl nethyl, waphibyl anttstétdandardpptionatlyesnbstitpted with ode e thrge et hyl
or thi ophen- 2-yl net sybstitukhts ifdependetlyrstleated frdimihetgroap ebnsigting oB9 wherei n
R is ethyl; R2is et gunkanyl G(Blpsal%nlyﬁ dq%alkahwoﬁ% &inoine| €3za1kamylamino,

carbam mi doyl , 1-H i@ dadednyflamindT®s hilkanPBsiby nym%mkhh%barb%h fop- 2-ynyl,
thiofornyl, 2-hydrogy lcarB@ﬁ)ﬁ rlmnohtq QIKX I 6 C1 Zfif@b( l; allyl,

furan- 3-yl net hyl , }-% tﬂ% e corrpound

according to claim d R3is H,

benzo[ 1, 3] d: OXOlh_| }%?w @%E 3 b uen s téche to adjac met hyl,

pyridin-2-ylmethy cart) I-Iﬁao s, t o substituents together form a single fused
moiety; wherein the fused moiety is selected from the group
consisting of -(CH3)3.5- and -O(CH3)430-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen, C4¢alkanyl, C,salkenyl, C4salkanyloxy,
amino, Cqealkanylamino, di(C1.salkanyl)amino, C1alkanylcarbonyl,
C1i.salkanylcarbonyloxy, Ci.salkanyloxycarbonyl,
C1.salkanylaminocarbonyl, di(C1.salkanyl)aminocarbonyl,
C+.salkanylcarbonylamino, Cy_salkanylthio, C1.salkanylsulfonyl,
halogen, hydroxy, cyano, hydroxycarbonyl, Cg_1paryl, 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, thiophenyl, fluoroalkanyl and fluoroalkanyloxy; or
optionally, when Ry is 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
-(CH2)3-5- and -O(CH2)1-30-;

Rs is one to two substituents independently selected from the group
consisting of hydrogen, C4salkanyl, C,.salkenyl, Cisalkanyloxy,
amino, Csalkanylamino, di(Ci.salkanyl)amino, C4.ealkanylcarbonyl,
C1.salkanylcarbonyloxy, C4_salkanyloxycarbonyl,
C1salkanylaminocarbonyl, C_salkanylcarbonylamino,
C1ealkanylthio, C4_salkanylsulfonyl, halogen, hydroxy, cyano,
fluoroalkanyl and fluoroalkanyloxy;

A is =(CHj)y—, wherein mis 2 or 3;

Y is -(CHj)nX- or -X(CHz)n-;
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43. The conpound according to claim2 or 39 wherein R3 is hydrogen, nethyl,
allyl, or heteroarylnethyl. 44. The conpound according to claim2 or 39
wherein R3 is hydrogen, nethyl, allyl, or heteroarylnethyl; and R4 is one
to two substituents independently selected fromthe group consisting of
hydr ogen, nethyl, nmethoxy, brono, fluoro, 5- or 6-phenyl, 5- or

6-pyridinyl, 5- or 6-furanyl, and hydroxy; and R5 is hydrogen. 45. A
pharmaceuti cal conposition conprising a conpound, salt or solvate according
to any of clainms 1 to 44 adm xed with a pharmaceutically acceptable
carrier, excipxestOorSdiluent. 46. A veterinary conposition conprising a
conpound, salt ngg osplivyate according to any of clains 1 to 44 admi xed with a
veterinarily agqggjgpgean@arrler exci pient or diluent. 47. Use of conpound
of any of clgj dﬁ'ﬁo éstfaFHon‘i@rQ“tfa%férHé@ Qélv?tes”?ﬁid Emal V&]eflfﬁﬁmhhe treat nent

of or preve or' conditron in | Sease or
condition i géégggtea%tl% e&m)dul ation of del ta opi 0| d receptors. 48. Use

of conpou of cI a ctur nmedi canent for
the treat fent oﬁ‘%&?’HP?W‘iEWQ'"QéPﬁ'a"i]lbougéjw%ﬁéﬁ'%& g%mfen to claim 48
wherei n the pajSybstituspissingdependeasilyseiectest Fom thegeeun pwgm%ifng ?fflarrmatory
pain, central | yhyeEegen aad paidlkanyer i pheral Iy nmediated pain, structural

rel ated pain, cancer/pain, soft tissue injury related pain, progressive

di sease relat edﬂp&ad:wmpomd apearding tpaiaim ‘aurd1%whesei|pﬁ1rarfdrlafmm:ut e injury,
acute pain fronubstiueats independsaitly sefented Somghe growhcomsistingeofn from
headache, chrorm r@@m néthyn Byl gn@phjpy| conditions, chronic pain from
post - stroke con tlons and chronic pain from nigraine. 50. The use

accor di ng o cl &&?dﬁbébr&iﬁ 18%4dimi SoCRYARErdN F P%?ﬁﬁe or  condi tion
selected fromt sﬂfu% & a8 éﬁ#}é @s o4 ﬁgﬁ{tbgrglréue f0| d arthritis,
' etch unbu snake bite,

fi bronyal gi a,

spider bite, i M ?'ﬁ@ sur ogeni ¢ bl adder, beni gn prost atic

hypertrop erstitial stitis, rhinjt

Gop it | 11 Doy polEeambpdig SLCorHingHo CLad@ei?awﬁp o5t fngd Bolectephliaahg

enteritis, cel IQIPPE’é@"S'éH@E;af@ yarogemi (ergatkanyl, Co.salkenyl, C galkynyl,
C1.salkanyloxy(C1.g)alkanyl, C1.salkanylthio(C1.s)alkanyl,

hydroxyC+_salkanyl, thioformyl, phenylimino(C1.g)alkanyl,
phenyl(C1.g)alkanyl, and heteroaryl(C1.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(CH,)4130.

24,  The compound according to claim 1 wherein R; is selected from the
group consisting of hydrogen, C;.salkenyl, C,.salkynyl,
Ci.salkanyloxy(C1.g)alkanyl, C4_galkanylthio(C+.g)alkanyl,
hydroxyC4_salkanyl, thioformyl, phenylimino(C.g)alkanyl,
phenyl(C1.g)alkanyl, and heteroaryl(Ci.g)alkanyl; wherein phenyl and
heteroaryl are optionally substituted with one to three substituents
independently 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.

25, The compound according to claim 19 wherein R; is selected from the
group consisting of hydrogen, methyl, allyl, 2-methyl-allyl, propynyl,
hydroxyethyl, thioformyl, phenyliminomethyl, phenethyl, and
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neuritis, mandi bul ar joint neural gia, peripheral neuritis, polyneuritis,
stunp pain, phantomlinb pain, post-operative ileus, cholecystitis,
post mast ect ony pai n syndrome, oral neuropathic pain, Charcot's pain, reflex
synpat heti c dystrophy, Guillain-Barre syndronme, neralgia paresthetica,

bur ni ng-nmout h syndrone, post-herpetic neuralgia, trigem nal neuralgia,
cluster headache, m grai ne headache, peripheral neuropathy, bilateral

peri pheral neuropathy, diabetic neuropathy, postherpetic neuralgia,
trigemnal neuralgia, optic neuritis, postfebrile neuritis, mgrating

neuritis, segnpeterbafy®d, IB)aneanqum@aintthé phenyliik iady pheaykedtithinfhg
cer vi cobr achi a'suB@ﬂrtDéhl%fbptléﬁﬁWQJbsﬂﬁH’édiMh%negﬁ‘l@'r | gfcup. neur al gi a,

gl ossopharyngl aI neura gl a, mgrainous neural gi a i opat h| c neuralgia,

i ntercost g ;(y ?&E%hﬂl éYan é?&’:{é&lfr%'rﬁ’l nasom liary
neur al gi a OCCI %6 q}%ﬁ“

spl enopal at i neg

y ?Jéiﬁ’ Si nus
headache, tenS| BY"rBQBB}e h¥!hﬁ’h lﬂ?ﬁ %@ qu FFE)& and
cancer. 51. Usé{" 8 RBYIJp anyp hSPylc‘?%t?fﬁ'“Q twepbis oplion%et ure of a
medi canent for SPH%'P Witk ape byd &XY ®YBnti on of a disease or condition
sel ected fromthe group consisting of depression, Parkinson's disease, drug
abuse, al cohol abuse, gastritis, urinary incontinence, premat ur e
ej acul ati @n, diTderdomapouwral atcovding td alaindi19aesareinaRglisrlasipogeat or methybeases. 52.
A kit conprisirglyl heteeargimethyle contai ners an anount of the conposition of
any of clains 1 to 444 effective to treat or prevent mld to severe pain.
114 28. The compound according to claim 1 wherein R3 is hydrogen or allyl,
heteroarylmethyl.

29. The compound according to claim 1 or 19 wherein R, is one to three
substituents independently selected from the group consisting of
hydrogen, Cqgalkanyl, C4salkanyloxy, Ci.ealkanylaminocarbonyl,
Cisalkanylcarbonylamino, halogen, hydroxy, Ce.1paryl, 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.

30. The compound according to claim 1 or 19 wherein R4 is one to two
substituents independently selected from the group consisting of
hydrogen, Cq_4alkanyl, Cq4alkanyloxy, halogen, phenyl, furanyl,
imidazolyl, indazolyl, indolyl, indolinyl, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thiophenyl,
and hydroxy.

31. The compound according to claim 1 or 19 wherein R, 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.

32. The compound according to claim 31 wherein Y is O or S.

33. The compound according to claim 1 or 32 wherein Rs is one to two
substituents independently selected from the group consisting of
hydrogen and halogen.

34, The compound according to claim 1 or 19 wherein Rs is hydrogen.
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35. The compound according to claim 19 wherein A is (CH2)o-2.
36. The compound according to claim 1 or 19 wherein X is O or S.
37. The compound according to claim 1 or 19 wherein n is 0.

38. The compound according to claim 1 or 19 wherein Z is O.

39. A compound of Formula (1):

Formula (I)

wherein Ry is Cq_;alkanyl;

Rz is Ci.zalkanyl or hydrogen,;

Rj3 is selected from the group consisting of hydrogen, Cq.galkanyl, Cz.salkenyl,
Ca.salkynyl, C4_salkanyloxy(C1.g)alkanyl, Ci.salkanylthio(C1.g)alkanyl,
hydroxyC1i.salkanyl, thioformyl, phenylimino(C1.s)alkanyl,
phenyl(C1.g)alkanyl, and heteroaryl(C1.g)alkanyl; wherein phenyl and
heteroaryl are optionally substituted with one to three substituents
independently selected from the group consisting of C4.¢alkanyloxy 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(CHs)1.30-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen, Cq¢alkanyl, Cq.galkanyloxy,
Cisalkanylaminocarbonyl, Cqsalkanylcarbonylamino, 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 CHCHy;

Yis O, S, CH20 or OCHy;

112



Zis O; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

40. The compound according to claim 2 or 39 wherein R, is ethyl; 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, methylthioethy!,
phenethyl, pyridin-2-ylmethyl, or thiophen-2-ylmethyl.

41. The compound according to claim 2 or 39 wherein R is ethyl; Rz is ethyl;
and Rj is benzo[1,3]dioxol-5-ylmethyl, carbamimidoyl, 1-H-imidazol-4-
ylmethyl, phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-hydroxyphenyl-
methyl, hydroxyethyl, methoxyethyl, allyl, furan-3-ylmethyl, H, Me,
methylthioethyl, or phenethyl.

42. The compound according to claim 2 or 39 wherein R; is ethyl; R, 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.

43. The compound according to claim 2 or 39 wherein R3 is hydrogen,
methyl, allyl, or heteroarylmethyl.

44, The compound according to claim 2 or 39 wherein Rj is hydrogen,
methyl, allyl, or heteroarylmethyl; and 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; and Rs is hydrogen.

45, A pharmaceutical composition comprising a compound, salt or solvate
according to any of claims 1 to 44 admixed with a pharmaceutically
acceptable carrier, excipient or diluent.

46. A veterinary composition comprising a compound, salt or solvate
according to any of claims 1 to 44 admixed with a veterinarily acceptable
carrier, excipient or diluent.

47. Use of compound of any of claims 1 to 44 for manufacture of a
medicament for the treatment of or prevention of a disease or condition in
a mammal which disease or condition is affected by the modulation of
delta opioid receptors.

48. Use of compound of any of claims 1 to 44 for manufacture of a
medicament for the treatment of mild to severe pain.
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49.

50.

51.

52.

The use according to claim 48 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.

The use according to claim 48 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,
shake 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, 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 headache, labor, childbirth, menstrual
cramps, and cancer.

Use of compound of any of claims 1 to 44 for manufacture of a
medicament for the treatment of or prevention of 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.

A kit comprising in one or more containers an amount of the composition
of any of claims 1 to 444 effective to treat or prevent mild to severe pain.
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