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BACKGROUND

The term "opiate" has been used to designate pharmacologically active
alkaloids derived from opium, e.g., morphine, codeine, and mahy
semi-synthetic congeners of morphine. After the isolation of peptide
compounds with morphine-like actions, the term opioid was introduced to refer
generically to all drugs with morphine-like actions. Included among opioids are
various peptides that exhibit morphine-like activity, such as endorphins,
enkephalins and dynorphins. However, some sources use the term "opiate" in a
generic sense, and in such‘contexts, opiate and opioid are interchangeable.
Additionally, the term opioid has been used to refer to antagonists of
morphine-like drugs as well as to characterize receptors or binding sites that
combine with such agents. ( |

Opioids are generally employed as analgesics, but they may have many
other pharmacological effects as well. Morphine and related opioids produce
certain of their major effects on the central nervous and digestive systems. The
effects are diverse, including analgesia, drowsiness, mood changes, respiratory

depression, dizziness, mental clouding, dysphoria, pruritus, increased pressure



certain of their major effects on the central nervous
and digestive systens. The effects are diverse,
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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
functional mechanisms at a cellular level. For example, the opioid receptors
cause inhibition of adenylate cyclase, and inhibition of neurotransmitter release
via both potassium channel activation and inhibition of Ca?* channels (Evans,
C. J., In: Biological Basis of Substance Abuse, S. G. Korenman & J. D.
Barchas, eds., Oxford University Press (in press); North, A. R., et al., Proc Natl
Acad Sci USA (1990) 87:7025-29; Gross, R. A,, et al., Proc Natl Acad Sci USA
(1990) 87:7025-29; Sharma, S. K., et al., Proc Natl Acad Sci USA (1975) ‘
72:3092-96). Although the functional mechanisms are the same, the behavioral

manifestations of receptor-selective drugs differ greatly (Gilbert, P. E. & Martin,
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that are neuroleptic agents. These authors, . .
6,11-dihydrodibenzo[b,eloxepine that are anticholinergic, anti-convulsive,
muscle-relaxing, sedating, diuretic, and/or vasoactive agents. These, agents,
however, differ significantly from the compounds of the present invention both
structurally and pharmacologically.

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

side effects.
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conditions, agents for the tréanment of urological and
reproductive conditions, nedikcapents for drug and
al cohol abuse, agents for tredling gastritis and
di arrhea, cardi ovascul ar agentl8s and agents for the
treatnment of respiratory di seases, having reduced side
ef fects. SUMWARY The presentForimaatdbn i s directed,
inter alia, to conpounds of Fornmula (I) and
B¥% ti ons conprising a conpound of Fornula (I):
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a heterocycle selected_Pron1the qroup consi sting of
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thienyl, pyrazolyl, pyrimidinyl, triazinyl, furyl, indazolyl, indolyl,

indolinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, and pyridinyl; wherein aryl
and the heterocycles of G are optionally substituted with one to
three substituents independently selected from the group
consisting of Cq.salkanyl, Cx.salkenyl, Cz.salkynyl, C4.salkanyloxy,
hydroxy(C+.g)alkanyl, carboxy(C1.g)alkanyl,
C1.galkanylcarbonylamino, halogen, hydroxy, cyano, nitro, 0xo,
thioxo, amino, Cqgalkanylamino, di(C+.salkanyl)amino,
Cs.galkanylthio, C1_salkanylsulfohyl, Cs.galkanylsulfonylamino,

) aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonylamino, Cs.salkanylaminocarbonyl,
di(C1.galkanyl)aminocarbonyl, and C.salkanyloxycarbonylamino;

R, is a substituent selected from the group consisting of hydrogen,
Cs.galkanyl, Co-galkenyl, and Co.salkynyl; ,
R, is a substituent selected from the group consisting of hydrogen;

Cs.salkanyl; Ca.galkenyl; Co.galkynyl; Ce.qoaryl; and



thienyl, pyrazolyl, pyrimdinyl, triazinyl, furyl,
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qui nolinyl, isoquinolinyl, and pyridinyl; wherein aryl
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and consisting of Cq.galkanyl, hydroxy(C+.g)alkanyl, hydroxy, amino,
C1.salkanylamino, di(C+.salkanyl)amino, and halogen;

R; is a substituent selected from the group consisting of hydrogen,
Cs-galkanyl, halo.3(C1.g)alkanyl, Cosalkenyl, Co.galkynyl,
Cz.gcycloalkanyl, cycloalkanyl(Cq.g)alkanyl,
Cs.galkanyloxy(C1.g)alkanyl, Cq_galkanylthio(C1.g)alkanyl,
hydroxyCi.galkanyl, C4.galkanyloxycarbonyl,
halo+.3(C1.g)alkanylcarbonyl, formyl, thioformyl, carbamimidoy,
phenylimino(C1.g)alkanyl, phenyl(C+.g)alkanyl, phenyl(C4.g)alkenyl,
phenyl(C+.g)alkynyl, naphthyl(Cs.s)alkanyl and
heteroaryl(C,.g)alkanyl wherein the heteroaryl is selected from the
group consisting of benzo[1,3]dioxolyl, imidazolyl, furanyl,
pyridinyl, thienyl, indazolyl, indolyl, indolinyl, isoindolinyl,
isoquinolinyl; isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl, quinolinyl,
isoquinolinyl, tetrazolyl, thiazolyl; wherein phenyl, naphthyl and



G -8cycl oal kanyl substituents of R2 are optionally
substituted with one to three substituents
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aryl(Co- e)alkynyl C1 salkanyloxy; amino; Cs. eall¥anylammo
di(C.salkanyl)amino; Cs.1oarylamino wherein Cg.10aryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of C+.salkanyl, Cs.salkoxy, halogen, and
hydroxyl; formylamino; pyridinylamino; Cqsalkanylcarbonyl;
Cs.salkanylcarbonyloxy; Cq-salkanyloxycarbonyl; aminocarbonyl;
C.salkanylaminocarbonyl; di(Cs.salkanyl)aminocarbonyl;
Cs.salkanylcarbonylamino; Cq.galkanylthio; C1.calkanylsulfonyl;
halogen; hydroxy; cyano; hydroxycarbonyl; Ce.10aryl; chromanyl;
chromenyl; furanyl; imidazolyl; indazolyl; indolyl; indolinyl;
isoindolinyl; isoquinoli'nyl; isothiazolyl; isoxazolyl; naphthyridinyl;
oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl; pyrimidinyl;
pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl; quinoxalinyl;
tetrazolyl; thiazolyl; thienyl; fluoroalkanyl and fluoroalkanyloxy; or
optionally, when R4 is two substituents attached to adjacent

carbon atoms, the two substituents together form a single fused
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The present invention is also directed to, infer alia, veterinary and
pharmaceutical compositions containing compounds of Formula (1) wherein the

compositions are used to treat mild to severe pain in warm-blooded animals.

DETAILED DESCRIPTION

As used herein, the following underlined terms are intended to have the

following meanings:

“Ca” (Where a and b are integers) refers to a radical containing from a
to b carbon atoms inclusive. For example, C1.3 denotes a radical containing 1,

2 or 3 carbon atoms

“Alkyl:” refers to a saturated or unsaturated, branched, straight-chain or

cyclic monovalent hydrocarbon radical derived by the removal of one hydrogen
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“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,
but are not limited to, methanyl; ethanyl; propanyls such as propan-1-yl,
propan-2-yl, cyclopropan-1-yl, etc.; butyanyls such as butan-1-yl, butan-2-yl,.
2-methyl-propan-1-yl, 2-methyl-propan-2-yl, cyclobutan-1-yl, etc.; and the like.
In preferred embodiments, the alkanyl groups are (C1.g) alkanyl, with (C1-3)

being particularly preferred.

“Alkenyl” refers to an unsaturated branched, straight-chain or cyclic
monovalent hydrocarbon radical having at least one carbon-carbon double
bond derived by the removal of one hydrogen atom from a single carbon atom
of a pérent alkene. The radical may be in either the cis or trans conformation
about the double bond(s). Typical alkenyl groups include, but are not limited to,
ethenyl; propenyls such as prop-1-en-1-yl, prop-1-en-2-yl, prop-2-en-1-yl,
prop-2-en-2-yl, cycloprop-1-en-1-yl; cycloprop-2-en-1-yl; butenyls such as
but-1-en-1-yl, but-1-en-2-yl, 2-methyl-prop-1-en-1-yl, but-2-en-1-yl,
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| mi t'ddkyry)” nefera o aneﬂwtwamiﬁhraagh@d rﬁwght-@iaie@ypychc

rgtggg\g%ﬁebﬁyﬁ)@%ﬁbo%&%awaihg q%}nllelasg 988 %ﬁ-farqun triple bond
cﬂErR}édeyﬁﬂTelreYﬂmova‘Pbeﬁ@h9§ro};e¢ihtbnt’ﬂrom a single carbon atom ofa

cycl oprop-2-en-1-yl, prop- prop- 2-y
parent alkyngl J ypu:@ha&ynjdlgrgnpqJqqludq@épgﬁrezngt Ilmlted to e){hynyl

WQQVBQ%tSé;ﬁF‘O %,ﬁ’ro%b‘%{/n-’lggerBW{Z-ypl- .99%{ Mg’fynp/ls such as

ButFEy AV - gpbgp‘l%n'ﬁ@-yllwitﬁ -t =\3; €0 Janyiltheblke 2-en-2-yl,
buta-1 di en buta-1 3d|en2yl

cyclobut 1l-en-1- yI cycl obut - 1-en- 3-yl, cyclobuta 1

oy td'g‘ff-l teraalk I’bé'ﬁq e¥ér2>aﬂ<| g%jk Fféfr‘tola%e(r)rgaﬂs(%g)éll radicals,
#e%PEbﬁvcflf/ Iﬁaﬁll’?lﬁl@bhlel’d)ran%’/el crarbmldekamms tendhang neceassarg

an al ken
assaRIkd brigagen Aops 6e iaererssiitsnleSed WBRpE Fpme o
gl’i‘fgt@ﬁ tfértgro(’s\%m Eafdiud J@éw Hb&é’ss%ﬁ( Hyé?%beh%rrtﬂher atoms).

er re reférs to a
$\7;blualal1mérdn‘camshe deplate dhe hthﬂn‘a’&ltnrm’)SE) iogleidiec but are not limited

B RO G5, BY 40 SBSRel AdtGBkiTRL b8, RYahd'®. FAIRY™
heteroalkanyl radicals can contain one or more of the same or different
heteroatomic groups, including, by way of example and not limitation, epoxy
(—O-), epidioxy (-0-0-), thioether (-S-), epidithio (-SS-), epoxythio
(-O-8-), epoxyimiho (-O—NR'-), imino (-NR'-), biimino (-NR'-NR'-), azino
(=N-N=), azo (-N=N-), azdxy (-N-O-N-), azimino (-NR'-N=N-), phosphano
(-PH-), A*=sulfano (~SH>-), sulfonyl (-S(O).-), and the like, where each R'is
independently hydrogen or (C1—Ce) alkyl.

“Parent Aromatic Ring System:” refers to an unsaturated cyclic or
. polycyclic ring system havihg a conjugated T electron system. Specifically
included within the definition of “parent aromatic ring system” 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, indane, indene, phenalene, etc.
Typical parent aromatic ring systems include, but are not limited to,

aceanthrylene, acenaphthylene, acephenanthrylene, anthracene, azulene,



froma single carbon atom of a parent al kane. Typica

al kanyl groups include, but are not limted to,
woreaohacelr¢ et hanyl ; propanyl s such as propan- 1Pgt/S2005/046691

propan-2-yl, cycl opropan-1-yl, etc.; butyanyls such as

but an-1-yl, butan-2-yl, 2-nmethyl-propan-1-yl,

2-net hyl - propan-2-yl, cycl obutan-1-yl, etc.; and the

herzenel nhiyseher w@nem@dﬂjmanmnet fheorah& Angxaapney pexaptene,

et o 85 qe - RadeRhTinds e hRRE: bt B, octacene.
sutaptedRsl octalens Shlalehd gerds -2 McllicheTpBAKRIRBL pentalene,

hydr ocar bon radi cal havi ng at |east one carbon-carbon
RESGBIPRE D Merdeneyveiienglend ohananiienef pieaee hylgieggsn, pyrene,

e b R e U A

about the double bond(s). Typical al kenyl groups

i ncl ugeyl: ”h‘é\‘e@ﬁ@ aMabnbVdlbhesrohtaticet gﬂ%b’érboﬁrréﬂi%@wjénved by
such as Ero -1-en-1-yl, prop-1-en-

the dpmevehofione hygiogpn ztem-fpoia snaglelmb@@alor@mfa@arent

YGRS, Tt 240 L p i Biid o,

radicals éerived/frobudceantiivylend, actnaptihgena: artteplﬁﬁamﬂrylene
3-dien-1-yl, buta-1 ,3-dien-2-yl, cyclobut-1-en-1-vyl
jbrassne. azggns. Yenzenge pbB@@aeacorgnan@,rﬂtp@nthe@@cﬂuorene

r?éi%cbﬂg hé)@pheré' F&Q%Ilane 5§ rﬁfa%eh@ Qqnﬂaéﬁﬁé”lﬁaﬁﬁje indene,

branc strai gh ain’ or cycli ¢ nonova
ﬁa;dﬂbalanbpoctaaelme;ajctdmhenug cmtalémsivaimm panip2 datiecoe,

BRI AP RSP bR ASHRSE BRI HISAdene
Ja&héadueéhbmeybyraheﬁ hﬂfrbHQevubh":'éhea{rfi)fg’éﬂ&lén‘e”}rh%%hthalene

such -

Emcbtlnezhlgel Jn prqferreétembodommtg; itise aty(c grcafp is (Cs- 20) aryl Wlth (Cs-10)
-1-yl)-1-y

Qﬁﬂ'ﬂg Pﬁéthql%' quf@r{eéc} og’)éktggular}/yawgfqr@dea%gw are pmf and
hébrhirofps 2l kanyl radical's,

“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
with an aryl radical. Typical arylalkyl groups include, but are not limited to,
benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl, naphthylmethyl,
2-naphthylethan-1-yi, 2-naphthylhethen-1 -yl, naphthobenzyl,
2—naphthophenylethan-1-yl and the like. Where specific alkyl moieties are
intended, the nomenclature arylalkanyl, arylakenyl and/or arylalkynyl is used.
[In preferred embodiments, the arylalkyl group is (Ce-26) arylalkyl, e.g., the
alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C4-s) and the aryl

moiety is (Cs-20). In particularly preferred embodiments the arylalkyl group is

(Ce-13), €.9., the alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C1-3)

10



respectively, in which one or nore carbon atons (and
any necessary associ ated hydrogen atons) are
wo neepenrdent |y repl aced with the sane or diffeP€nUS2005/046691
het eroat ons (i ncludi ng any necessary hydrogen or other
atons). Typical heteroatons to replace the carbon
aton(s) include, but are not limted to, N, P, O S
gnd tha aryl maielris é6s-ot drven mese arefeded Mrdatkysgrotipssare
tero nyI radi cal s can contain one or nore of the
Qg @? BY'®f erent heteroatom c groups, including, by
way of exanple and not |[imtation, epoxy (-0O),
epi di oxy (-O O), thioether (-S—), epidithio (-SS),
epoxytAlkanyloxy:Sreferssioax gaturated (brandtrRrd] sjraightichain eNBYclic

ST A e e e
ﬁ%(ﬂb?ém dtdmIrbrhane hgd@ﬂtd% dxyge bR laldondl Orygichl aRBAyloxy

i ke, where eac i s i'ndependently hydrogen or
groups inclydeybut arpaiod hmltﬂddmme&amyhg(ysﬁteayioxy, pefpanyloxy

PR SRR e YL Bl ot B8 K BRSO

cytxtémdpdnw ioixp, &tae biefriyioty oupk SUBRBEETBUtBRANTLKY,

ring systemt are fused rin systens in which one or
RvPB-3-Viexy. armaetybppee-tH an&mth»ﬂmr@panr?gyloaye

ngat. t u
ERBAIRS, Pl A8 B oo b Er AR, e
alkangoxy grounss aws(tcarg;s alkanlloste ,grdmws it (n:qtg) lbieing pattitolarly
aceant hryl ene, acenapht hyl ene, acephenant hryl ene,

pigferre®ene, azul ene, benzene, chrysene, coronene,
fl uorant hene, fluorene, hexacene, hexaphene, hexal ene,

git 132 CSH 1 ndac%%@m, gq{g?o ana rgtnparomatic ring

%Tém iR vihich BRE, caPSsT ARBAES repfiicd] Wiflfa HetsioRr/AN eHeteratoms.

eryl ene phenal ene, phenant hrene, picene, pleiadene,
celese thgraanbon giens mmctsaelNeO and;&ﬁeape@ﬁ@ally included within

e dr@i?'nht Jha&e"ﬂ)%’rerﬂrhdetél%%r&hgﬁc ring systems” are fused ring systems in

which one or more rings are aromatic and one or more rings are saturated or

unsaturated, such as, for example, arsindole, chromane, chromene, indole,
indoline, xanthene, etc. Typical parent heteroaromatic ring systems include,
but are not limited to, carbazole, imidazole, indazole, indole, indoline,
indolizine, isoindole, isoindoline, isoquinoline, isothiazole, isoxazole,
naphthyridine, oxadiazole, oxazole, purine, pyran, pyrazine, pyrazole,
pyridazine, pyridine, pyrimidine, pyrrole, pyrrolizine, quinazoline, quinoline,
quinolizine, quinoxaline, tetrazole, thiadiazole, thiazole, thiophene, triazole,
xanthene, and the like.

“Heteroaryl:” refers to a monovalent heteroaromatic radical derived by

the removal of one hydrogen atom from a single atom of a parent
heteroaromatic ring system. Typical heteroaryl groups include, but are not

11



"Aryl :" refers to a nonoval ent aromati c hydrocarbon
radi cal derived by the renoval of one hydrogen atom

wo e@a1069236 ngl e carbon atom of a parent aromati BCT/USZP05/046691
system Typical aryl groups include, but are not
limted to, radicals derived from aceant hryl ene,
acenapht hyl ene, acephenant hryl ene, ant hracene,
hmuiled e, raumisedenvemfrgmembamjeOmdezolel indazeleningele, indoline,

h h h
indefeRecisel ohdnancP e o aihen edie-o 8o phReRge ™
ASpRMHAARE, Qﬁé@ibﬁa@; o%ﬁil@%rlﬂ@m{ﬁaﬁi pyrafigd yrazole,
pentacene, pental ene, pent aphene, peryl ene, phenal ene,

piiicazinerymisineipysiniding evra@.l@n@yrrgk}m@%;u"pﬂa%ﬁ?h%lﬁ@"ne

rubj I
FiRERE; allboBABRY GiTb CRRMER REals Moblens jfiEzole.
gadithendl &id (KSHKE) Irbgiefgrretheinbodirmehts, t)'reel'ﬁe&ercem‘yl group is a
Par ti cul arly preferred aryl groups are phen
ﬁaﬁﬂtm?mb@remﬁgteroawvmm%ﬂ merabeied fﬂ%er&a@a%ng particularly
glré%hegroup in which one of the hydrogen atons bonded

a carbon atom typically a term nal carbon atom is
repl aced with an aryl radi cal . Typical arylal kyl

gr Sﬁgs@ﬁ&é‘é‘@ﬁt %ﬁgﬁ%\p@gtﬂ{@&ﬁcﬁj og,ﬁhsa%r%gé monocyclic or
ﬂﬁ}alﬁ)ﬁh(ww&al u?\/\)?f?@hér'ﬂé/ E&idAMténYis: replaced with N, O or S. In

et hen-1 napht hobenzyl ,
zenamamﬁmdgmbodmmsyme amlohﬂf@rd)alkxel mayheertadpeR ite feur

M@P@?ﬁe/fnldgiﬁafggﬂ Siege g/f j\J 3? o % H@b%agcxgglaeteroalkyl

M&eﬁé@fn%rdd%d bﬁfr‘a%ﬂhaﬁnhﬁed {d) eaditlsal dfived SroPt imidaizolidine,
(CB-26) aryl al kyl, e.g., the al kanyl, alkenyl or

ammylmermmmzme pierighng, @wr@aollgmpyrrglwnﬁ,u q@inuglicine, and

e R0 YR yteiagt g RASho B #7580 fldiRbered

toyelonklersatkyl. al kenyl or al kynyl noi ety of the

arylalkyl group is (Cl-3)and the aryl noiety is

(C5.10) . Even nore preferred aryl al kyl groups are
“Cycloheteroalkanyl:” refers to a satlrated monocyclic or bicyclic alkanyl

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

'~ the like. In preferred embodiments, the cycloheteroalkanyl is a 3-6 membered

cycloheteroalkanyl.

“Cycloheteroalkenyl:” refers to a saturated monocyclic or bicyclic alkenyl

radical in which one carbon atom is replaced with N, O or S. In certain
specified embodiments the cycloheteroalkenyl may contain up to. four
heteroatoms independently selected from N, O or S. Typical cycloheteroalkenyl

moieties include, but are not limited to, radicals derived from imidazoline,

12



phenyl al kanyl's. "Al kanyloxy :" refers to a saturated

branched, straight-chain or cyclic nonoval ent
whyasocaroon al cohol radical derived by the re,powab200$/046691

t he hydrogen atom from the hydroxi de oxygen of the

al cohol . Typi cal al kanyl oxy groups include, but are

not limted to, nethanyl oxy; ethanyl oxy; propanyl oxy

gy@Erotine upyrrainepinoiodine 1pyrahoand {reHiksCHh@HRBygd embodiments,

BB e Gehaian B S oS e B S RS,
but an- 2-yl oxy, 2-nethyl-propan-1 -yl oxy,
2 nge: E H_%'hﬁﬂ@d‘ ?eféllsot’éya r§d’ EéIQHWrﬁ’éh éne Yk edtre I‘%Fo en atoms

n preferred enbodi nents, the al Kanyl oxy
gr@ apeh indepeBdenty reﬂla@eq/wm)th@ sampsor dnﬁelrer(t subgituent(s).

RlRc5 bt inaluPe T S bt bReA e Ry iy ST OR

UDYORCL SR SaEBOLNRRMNR, L@ptgacem W.OBN —SCN, —=NCO,
het eroat om Heferatons to regll ace the carbon atons

r—rNﬁFSpIeN@ -DOarN:5 —NspedNHO ar-fsf(ol)le u&6@) 2 I QRR,

G AR o Bk L M B4R SBIOI0FE

a.r 030 C-@(@)ome-(o(rom e—(C(Sﬂ)@fR MCE(CB)&RR aI-@(S)NRR and
unsaturat ed, such as, npl e, arsind

I DIRNRR cwhesieesach Xn@ md@penﬁawlw Aadalogemy (lﬁ’éﬁférabék’ cF, —Clor
DEN Gl AR s NBLEEAREATELLC oy DAL Sir RS,
Iaﬂ@aaghie , alkylitiyhe, aanTWIaMG/I aml?\ﬁtemalkgl hietarondd| resteroarylalkyl
| 0 I SO

R PRl OB PR A Bec kol refitad SUbfes include
PYHRE RaloRh 36 iyl P LARE 1Sy, MibHHLTER) aIREAYIBRY, HDBrinated

Izl né, qul nazollne ul nol

Glltyn at {_gdliyathio) msrgoy@lbalkyl 03%cyca:zaik@nyloky awtrcazemhlao
t hi'azol e, 't hi ophene, triazole,
C1 8a|kylam|no Ci.gdialkylamino, Cs. 8cyc|oa|kylam|no cyano, carboxy,

C1-7alkanyloxycarbonyl Ci.7alkylcarbonyloxy, formyl carbamoyl phenyl, aroyl
carbamoyl amidino, (Cs.salkylamino)carbonyl, (arylamino)carbonyl and

aryl(C1.galkyl)carbonyl,

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

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

the same or different from each other.

Throughout this disclosure, the terminal portion of the designated side
chain is described first, followed by the adjacent functionality toward the point
of attachment.” Thus, for example, a “phenylC1.salkanylaminocarbonylC..galkyl”

substituent refers to a group of the formula

O

C4.g alkanyl
_g— C1.galkanyl )J\N/

H 43



xant hene, and the like. "Heteroaryl :" refers to a
nmonoval ent heteroaromatic radi cal derived by the

wo eowwed27€f one hydrogen atom from a singl e atpoT/052085/046691
parent heteroaromatic ring system Typical heteroaryl
groups include, but are notlimted to, radicals
derived from carbazol e, imdazole, indazole, indole,
i ndol i ne, indolizine, isoindole, isoindoline,
i soqui nol i ne, isothiazole, isoxazole, naphthyridine,
oxadi azol e, oxazol e, purine, pyran, pyrazine,
pyrazol e, pyridazine, pyridine, pyrimdine, pyrrole,
pyrrolizine, quinazoline, quinoline, quinolizine,
qui noxal i ne, tetrazole, thiadiazole, thiazole,
t hi ophépeesdritiimantion ixdiettede ntemalia, kecompeungs of Formula Q)
preferred enbodi nents, the het%ﬁggrﬁﬁj%hﬁup is a 5-20

ane 6DENESItINES SOTATFING AICORRRUNY QRhS et er oar yl
bei ng particularly preferredy/Cvcl oheteroal kyl :"

refers to a saturated sat u nocyclic or
bi cyclic al kyl radiR;aJ—H/n whi ch ne\car bon atomis
replaced with N, O or S Incertainispecified

l
embodi nents the cycl ohet er oal’kyl ma;ﬁ%ont ain up to
four heteroatons i ndependen@%sel ected fromN, O or

S. Typical cycl oheteroal kyl eties include, but are
not limted to, radicals derined fromim dazolidi ne,
mor phol i ne, pi perazine, pipergdine, pyrazolidine,
pyrrolidine, quinuclidine, and the like. In preferred
enbodi ments, the cycl ohet eggiahdal(Iy s a 3-6 nmenber ed
cycl ohet eroal kyl . "Cvcl oheteroal kanyl :" refers to a
widrdinat ed nonocyclic or bicyclic al kanyl radical in

Cor { 43 16 SEULIMILN o Hroarrbite PRE Sy Ree B i aroup

el et o 1 o k.
thiadiazolyl, oxathiadiazolyl, imidazolinyl, tetr&yd?’ogyrimidinyl,
thienyl, pyrazolyl, pyrimidinyl, triazinyl, furyl, indazolyl, indolyl,
indolinyl, isothiazolyl, isoxazolyl, oxa‘zolyl, isoxadiazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, and pyridinyl; wherein aryl
and the heterocycles of G are optionally substituted with one to
three substituents independently selected from the group

| consisting of Cy.salkanyl, Cz.salkenyl, Ca.galkynyl, Cy.galkanyloxy,

hydroxy(C1.g)alkanyl, carboxy(C1.g)alkanyl,
C,.salkanylcarbonylamino, halogen, hydroxy, cyano, nitro, oxo,
ﬂﬂoxo,anﬂno,Cmﬁamanwanﬂno,dKCmﬁakanyDanﬂnQ
C1.galkanylthio, C+-.salkanylsulfonyl, C4.galkanylsulfonylamino,
aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonylamino, C1.galkanylaminocarbonyl,
di(C1.salkanyl)aminocarbonyl, and C1-salkanyloxycarbonylamino;
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noi eties include, but are not limted to, radicals

derived fromimdazolidine, norpholine, piperazine,
w@Rensdree, pyrazolidine, pyrrolidine, quinucPCTUR®)S/046691

and the like. In preferred enbodi nents, the

cycl ohet eroal kanyl is a 3-6 nenbered

cycl ohet eroal kanyl . "Cvcl oheteroal kenyl :" refers to a

sat ur &asl arfmth)stitjaeht selectasi frglthe geo ke ngnsisting obhydragen,

whi ch one a th NN Oor S 1Ih
certain sp 18?&@83% gzééﬁ'?(ﬁ@}ﬁlt Qn‘?ﬁ&&kgmﬂlheteroal kenyl
may Ceyligharsubatifuent sele fé%!ﬁd&rﬂ&h@ a@mamﬁ;rbfu drogen;
sel ecﬁ%oll from lillonor SC Typi cal gﬁ%lfﬁnoheteroa ken);/ 9

moi eti es i GalsatianylbGe-sakenylo o ba”ﬁ’médcb‘ marylagndal s

et ved 1 L ERRh PGB ARE, MU st

embodi ment gnetthehrepadudstituentsiniapghdestlyesdle et rdm tesigroup
cycl ohet eroal kanyl. "Substituted :" refers to a

radi cal i nCRASISINGAEPRENYIDARMING GregkaNKIBENECar e each

d d L tht
subst 1t uent] oo AR, 0. sARaAABRy G paRefifloxy, hydroxy,
not | |_ m t edlubm, EhPéro &yano, @minstarbe R, Clgalmylaﬁ%m;ocarbonyl
: ﬁcs 'Si\,o' gﬁ%gélwghﬂiacrén%@?b%ﬁﬁh&%ll@&‘@ﬁ“@@%%%@ b gnd
28(48) RS( O a W%m aﬁ%@%ﬂl Qd)wta%nmg%@sfﬁueﬁ(@ﬁ%
-C(S) SR, @@):ymlkaﬁm@uﬂaﬂtwnts ommamonﬂﬂmsebe‘@iuted with

Ko PR e BB BRSD PREBLRAER 5o Bt e aroup
al kenyl , a'c’é)ﬁﬁi%hng? 6mflganiaﬁﬂ C@Léﬂkémﬂ?/cggamywl,, C1.galkanyloxy,

arylalkyl aryl heteroal kyl , eteroar
het er oar yl amﬂh;aromethwtmfluawmeth@xsemrw|hal<ag,eru@f/arﬁ@d1ydroxy,

e e, e By RHBEL SRR YRS S el tgptoryiamine
al kamdr@qyandf Ry@ken aé@@th@f with ,thé:nitro@@nlmlwmbn they are attached
C3-8cycl oal kyl, C3-8cycl oal kanyl oxy, nitrg
fofm a 5-7 membered cycloheteroalkyl optlonally substltuted with
one to three substituents independently selected from the group
consisting of Cq.galkanyl, hydroxy(C1.g)alkanyl, hydroxy, amino,
Cisalkanylamino, di(Cs.salkanyl)amino, and halogen;

Rj'is a substituent selected from the group consisting of hydrogen,
C1.galkanyl, halo4.3(C1.g)alkanyl, Cs.galkenyl, Co.galkynyl,
Cs.gcycloalkanyl, cycloalkanyl(C1.g)alkanyl, '
C,.galkanyloxy(C+.g)alkanyl, C4.galkanylithio(C1.g)alkanyl,
hydroxyC4.salkanyl, Cqgalkanyloxycarbonyl,
halo1.3(C1.g)alkanylcarbonyl, formyl, thioformyl', carbamimidoyl,
phenylimino(C1.g)alkanyl, phenyl(C1.g)alkanyl, phenyl(C+.g)alkenyl,
phenyl(C4.g)alkynyl, naphthyl(C+.g)alkanyl and
heteroaryl(C1.g)alkanyl wherein the heteroaryl is selected from the

‘group consisting of benzo[1,3]dioxolyl, imidazolyl, furanyl,
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C-i-sal kyl am no, G -8di al kyl am no, Cs-
cycl oal kyl am no, cyano, carboxy, G

WO Z@kkeazgs oxycar bonyl, G - 7al kyl carbonyl oxy, POI/DF1005/046691
carbanoyl, phenyl, aroyl, carbanmoyl, anidino, (G
- 8al kyl am no) car bonyl , (aryl am no) car bonyl and aryl (G
- 8al kyI )carbonyl. Wth reference to substituents, the
term " i ndepynidieyl; thietlyl nisdazolyh éndolyleindoting, ishindoting, of

such substjtuent 0ssi bl.e, . such ls bstituents
The sane. ofsodrounE RO R Ba S XEERRE Sera B e <
di scl osur epyibgiyi §5yHdaRh P%'yhh'ﬁ(ﬂinyf p&h@lyﬂ@ﬁjlr&ﬂmﬁ/ﬁd

si de chaln |s descr’i bed ylrs
adj acent f isoquinetinyi tafrazolyhrthiazedl; p&hmelrbph%mﬂami%hvl and
Thus for

oneny! o - BERIEAF! afh srsionalls sybettuteg Wi on fpdivep sypetivents

refers to mdabeHbenfly Qéléctfedrfmrhdh@lgi@m/bonastmg of Cq.salkanyl,
al kanyl 005/ 0 d@2)691 The present invention is directed,

inter aliaf 2b@|k@6Wp&1ﬁ@J§a@Y|°¥bram|n9 Enypalsa@ylamino,

Eg?pnﬂfgt '(i’;]ﬁ 8 e|é'lr]1§l %ﬁﬁné €9 n@?% ?{t\;oﬁ?( %lealkﬁahglca bonyloxy,
or a het er QgxakenglebewnginiinonCy balkgnyitho, cCCntwllfanleylfoﬁyl
I mdazolyl, triazol

|, tetraz
t hi adi azol ﬁog@;@am%/@ewaczyanﬂ, ﬂu%ﬁpﬂ(g&g)@,ﬂ? Ftt\/loUreldo and

tetrahydro e
1S 5, i a5y ot

i ndol i nyl, aresoptm)raaltyl gxlbstiﬁumm_blqlkgnyimaatbdawloxy substituents

o a2 n B RS0 HEPb Wty substivents car
together form a fused cyclic alkanyl or cycloheteroalkanyl
selected from the group consisting of -(CHz)z.5- , -O(CH2)2.4- , -
(CH2)2-40 -, and -O(CHz)1-30-;

R, is one to three substituents independently selected from the group
consisting of hydrogen; Cq.salkanyl; Co.¢alkenyl; Cosalkynyl;
aryl(Co.g)alkynyl; Cq.galkanyloxy; amino; Cqsalkanylamino;
di(C4.salkanyl)amino; Ce-1parylamino wherein Ce.10aryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of Cq.salkanyl, Ci.salkoxy, halogen, and
hydroxyl; formylamino; pyridinylamino; Ci.salkanylcarbonyl;
C+-galkanylcarbonyloxy; C1.¢alkanyloxycarbonyl; aminocarbonyl;
C1.salkanylaminocarbonyl; di(C1.salkanyl)aminocarbonyl;
C1.salkanylcarbonylamino; Csalkanylthio; Cqealkanylsulfonyl;
halogen; hydroxy; cyano; hydroxycarbonyl; Ce.1paryl; chromanyl;
chromenyl; furanyl; imidazolyl; indazolyl; indolyl; indoliny};
isoindolinyl; isoquinolinyl; isothiazolyl; isoxazolyl; naphthyridinyl;
oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl; pyrimidinyl;

pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl; quinoxalinyl;
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and the heterocycles of G are optionally substituted
W th one to three substituents independently sel ected
wo e@ai064226 gr oup consi sting of Ci-sal kanyl, PCT/US2005/046691
C2- 8al kenyl , C2-sal kynyl, d-sal kanyl oxy,
hydroxy( G _8) al kanyl , carboxy(GCi - 8)al kanyl,
G - sal kanyl car bonyl am no, hal ogen, hydroxy, cyano,
ni tro, oxotettdrotykahisaniyiidhiedy}; flabkcabkdradiand, fluoroalkanyloxy; or
di (C1- 6al kany! ing, G -8al kanyl.t hi .
1 8al kany PBLPTANy Mee Rz e S PHILAGR, piiashas to adiacent
am nocar boRyihoritbAfR! tHPHRS SQBtuerASHEQSIAEPRINH ABIngw fused
am not hi ocar bonyl am no, C - sal kang am nocar bonc\{

|
di (G . 8al kenigty) whereie thetusgd meigly isi =(CHz)s5-, -O(CHz)24-
al kanyl oxyc nyl amipes R i sabsthit yent. sel ect ed
fromthe gf@'{r@?%&'s;"@ﬁﬁg&@ﬁ'h% %?é@ﬁ?ﬁ gla’! kanyl ,
C2- BaRge9phe t@Mo @ab&ﬁuwﬁmhaew}d@ﬂ? seldrtéd freemthe group
sel ected fromthe group consisting of hydrogen;

G - aal kanycongistimpilydipgeroCaealiai Co-calkendr G1-calkanyloxy,

G -scycl oal P j j - k [ ionally

substi t ut e8%'!?%{%05?\@%@'%ﬁgéaggﬁigél?{%%%}rﬁﬁb’

i Edeplendeny(jﬂéa&%hﬂcg&?d)gyr,ailmgah@nglcamnrqmw,sti ng of
enyl, am no, - 6al kanyl ani no .

8: (k O'y_|6al k&ﬁﬁ&ﬁﬁylﬁé}'%ﬁsoxm Eaﬁ?}k%&xj?”l"?ﬁ%b?nw’

al kanyl ox i C ,

am nosar botyrARaRyiEarqryRifiner O ARanAUFEC: salkanyisulfonyt,

di (Gi - 8al kajdgearhydoay beyario, fldoro(Gh-kataryk god fliora(C;-

and aryl oxy; .and wherein any aryl-containing
subst i t uen®RKAYIRV: scycl oal kanyl substituents of R2

are optisona,y Swhdrbinthgsd 2yt one to three
substituents ‘I'ndependently sel ected fromthe group

consi 3tisrfg oofS;CG - 8al kanyl, C2-8al kenyl, C2-8al kynyl,

G . 8alkany! @XM N(C,alkanyl), N(OH), N(OC+.salkanyl), or N(phenyl);
and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.

An embodiment of the present invention is directed to a compound of
Formula (I) wherein the structure is numbered as defined herein and the

substituents are as defined herein.

Formula (I)
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trifluoronethyl, trifluoronethoxy, phenyl, hal ogen,
cyano, hydroxy, C-i-salkanylthio, C

wo Babkearys sul f onyl, and C - 8al kanyl sul f onyl amP@DUSINN5/046691
Ri and R2taken together with the nitrogen to which
they are attached forma 5-7 nmenbered cycl ohet eroal kyl
optionally substituted with one to three substituents
i ndependent|y sel ected fromthe group consisting of G
- 8al Raeyresbydinosytds is-eatddyriyler afig.do@oplgesic apd apti-pyretic
- 6al kanyl am no, di (G .-6al kanyl )am d, hal ogen; R3
usgs of §oMPOSHIESCOSMHN%ER CPFH%L%ﬁeOfgfdéﬁ‘@Facgﬁsi sting of
hydrogen, G -8al kanyl, haloi- 3(C - 8)al kanyl,
C2- 8al kenyl, C2-8al kynyl, C3-8cycl oal kanyl,
cycl oal kanyl (G - 8) al kanyl
8) al kanyl, C1_8al kanyl
hydr oxyd- sal kanyl , Bi-sa nyl ox onyl, haloi -3(Ci
- 8) al kanyl car bonyl, fornyl, i |, carbam m doyl,

phenylim no(C -8)al kanyl, %{I (G §8) al kanyl ,
t

yl,

phenyl (G -8)al kenyl, phenylA{CN 8)al kynyl

napht hyl (C-i - 8) al kanyl and roaryl (G - 8)al kanyl
wherein the heteroaryl is seldcted fromthe group
consi sting of benzo[l ,3]dioxBtyl, imdazolyl,
furanyl, pyridinyl, thienyl, indazolyl, indolyl,

i ndol i nyl, isoindolinyl, Feoguland)i nyl, isot hiazolyl,
i soxazol yl , oxazolyl, pyrazinyl, pyrazolyl,
pyridazinyl, pyrimdinyl, pyrrolyl, quinolinyl,

\h@ '%wnol inyl, tetrazolyl, thiazolyl; wherein phenyl,
% iyl and heteroaryl are optionally substituted
wi th @ne +tO(Z)N(ReRsuBsidaryleor 3 hetrtfopyaiel saleicied Epatthegroup

o6l Kenyhonieiicedh Ragral aza ol oIS easazaiing,
thiadiazolyl, oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl,
thienyl, pyrazolyl, pyrimidinyl, triazinyl, furyl, indazolyl, indolyl,
indolinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, and pyridinyl; wherein aryl
and the heterocycles of G are optionally substituted with one to
three substituents independently selected from the group
consisting of Cysalkanyl, Co.salkenyl, Ca-galkynyl, Ci.galkanyloxy,
hydroxy(C1.s)alkanyl, carboxy(C1.g)alkanyl,
C1.salkanylcarbonylamino, halogen, hydroxy, cyano, nitro, oxo,
thioxo, amino, C+.galkanylamino, di(C+.calkanyl)amino,
C1.salkanylthio, Cqsalkanylsulfonyl, C1.salkanylsulfonylamino,
aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonylamino, C+.salkanylaminocarbonyl,
di(C1.galkanyl)aminocarbonyl, and C1salkanyloxycarbonylamino;

R, is a substituent selected from the group consisting of hydrogen,

C+.galkanyl, Cogalkenyl, and Ca.galkynyl;
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di (C 1-6al kanyl )am no, Ci _6al kanyl car bonyl ,
Cl- 6al kanyl car bonyl oxy, C-i- al kanyl carbonyl am no, G
wo e@kkeazgs t hi o, G - 6al kanyl sul fonyl, hal ogen, PEUsIINg046691
cyano, fluoro(C - 6)al kanyl, thioureido, and fluoro(GCi
- 6) al kanyl oxy; alternatively, when phenyl and
heteroaryl are optionally substituted wth al kanyl or

al kaRyjsaxyulssthadnttsefruted a‘bhatﬂeegh‘wp canisistisgtof hwemaen;
atonms, the two substltuen s ca g% her a fused

c%/cl i ¢ al Rasa/karh; Gaad 65@?@5:% from t he
group cog§| S&cgb% (J@n& Cyﬁh?yb?ﬁ ébgalkargl (&8 forklly>substituted with

(CH2) 2-4 is one to thr
substi t uetiestd tlrnﬂ@@eukisztrtuelytssed@mréiﬁnﬁlv&ﬁiQQ’ﬁ%d &PHME’G group

consi sting of hydroge
C2- 6al kyn‘}q’nS'%ﬁ 1Qf® q‘f”@ zﬂrﬂ'yﬂyh GQX%nyI%aﬁlylkg%l
am no; G4 mﬁ%ﬂ)ﬁhﬂﬁo gi. g&anﬁ@k%almwb)‘@aikanyloﬁy hydroxy,

|oarylan||n6 rein Co- ioaryl Is optiona
subst i t ut fidore, thioomecyapot ARBROGAIRRAY! ,tgt @{k@?fammocarbonyl

Bal kanyl SEr-GR AR oRABSRR A EngaRIGboRd Bhd S

- 6al kanyl
fornyl am agdo;ay lahdivilYaraiA agy a@lacoatdnang |suasmoueyuts arg -

6al kanyl carbonyl ox Ci- al kan
am nocarb @aggcyclmlkg@yl wﬁy’pw;ﬁ)% algb%/{c v klbsubstltuted with

6al k
alakaﬁ;?/lt %“a? qeﬁﬁfreg%n stlt gn’t ﬁgﬁg@ﬁ&ﬁ@[@%&g%bﬂmjm tie group

cyano; hy@obaxisang bmy lgalk@tiyu Gasadkensdheamlhymyl C; sall%/anyloxy,
chromenyl ; furanyl; azol yl ;
i ndol i nyl trlﬂtngpmgml rﬂ;lfluoqog@ pmmq}f?y | )ﬁa;ooci% %&é{ I ylhydroxy,
:o ; ?2% Iolylylc:1 ﬁ%’% Iﬂgﬁ'@ﬁ F‘;I é{lkanﬂéﬁlgl&fw :anrﬂocrlnﬁ g%lkgryylsulfonylammo
or Ry and Rz taken together with the nitrogen to which they are attached
form a 5-7 membered cycloheteroalkyl optionally substituted with
“one to three substituents independently selected from the group
consisting of Ci.galkanyl, hydroxy(C1.g)alkanyl, hydroxy, amino,
C¢alkanylamino, di(C+.salkanyl)amino , and halogen;

R; is a substituent selected from the group consisting of hydrogen,
Ci.salkanyl, halos.3(C+.g)alkanyl, Cs.galkenyl, Ca.galkynyl,
Ca.gcycloalkanyl, cycloalkanyl(C1.g)alkanyl,
C4.galkanyloxy(C1.g)alkanyl, C.galkanylthio(C1.g)alkanyl,
hydroxyC+.galkanyl, C.salkanyloxycarbonyl, |
halo1.s(C1.g)alkanylcarbonyl, formyl, thioformyl, carbamimidoyl,
phenylimino(C.g)alkanyl, phenyl(C+.g)alkanyl, phenyl(C+.g)alkenyl,
phenyl(C1.g)alkynyl, naphthyI(C1_g)alkanyI and
heteroaryl(C+.g)alkanyl wherein the heteroaryl is selected from the
group consisting of benzo[1 ,3]dioxolyl, imidazolyi, furanyl,
pyridinyl, thienyl, indazolyl, indolyl, indolinyl, isoindolinyl,
isoquinolinyl, isothiazolyl, isbxazo|yl, oxazolyl, pyrazinyl,
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pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl;

gui noxal i nyl ;tetrazolyl; thiazolyl; thienyl; ’

wo bwonealkanyl and fluoroal kanyl oxy; or opti onbCT/¥$2005/046691
when R4 is two substituents attached to adjacent

carbon atons, the two substituents together forma

single fused noiety; wherein the fused noiety is

- ( CH2) 3- Spyraz&lySi3)idadinyl, pylﬁmﬁdﬂmyj @yrrolyl, quinating) i - 30-,

.°LdS@Sﬁﬁeﬁé&y%@@&e@SW o B LRl hphgpv and
nydr 0gen p&e @gkw&rﬁnoﬁ%%n%hbgnmed @it ofielts amgeasupsitituents

am no, G - 6al kanyl ) am no,
al kanyl carrdd@pyahdem;f selekted;frmaﬂb@QmWnsdﬁtmg of C1 salkanyl,

al kanyl oxyca

aIGKIaEyI ciaf‘v/‘b@ﬂ PB%) Qésalgamh % pgéarél%é‘%wanﬁ]o

- 6al kany

_6)al k anyﬁ*{ angﬂﬁa%{éﬁo‘ﬁm@@ea sgllﬁgﬂa?'rgonylaﬁn;sgﬂdaugica(tmnyloxy,
, Wherei nOnﬁaﬂxalyloarhgrny}am|§od)®ﬁalgn%|q~,% 63§<arml§u%f)onyl

N
2 ke, i MRSt B v

or phar magaykd(CAk,)akareioxyt ahémamaélyswhempé‘@hyl #nd heteroaryl
enbodi nent of the present invention is di
conpound afe Pptianally gubstijied with qlkenyd of @hﬁﬂ? %UbSt'ﬁ‘entS

nunber ed %?tél ﬁeb E‘ggﬂ@l%ﬁi( %@EH dtbiRis St Stivdl $LatitUERHTS can

defined h e present invention is
di rected, thgétder fdrinea fuwmllgw{wybmdcmhetgméékaw

Uses Of RO oS el Hondisfing BFREYR, 2, EREmS- -
(CH2)240 -, and -O(CH2)1.30-;

R, is one to three substituents independently selected from the group
consisting of hydrogen; Cq.alkanyt; Co.salkenyl; Co.galkynyl;
aryl(Cz.)alkynyl; C+.¢alkanyloxy; amino; C1.salkanylamino;
di(C1-salkanyl)amino; Ce-10arylamino wherein Cg.10aryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of C+.¢alkanyl, C1.¢alkoxy, halogen, and
hydroxy; formylamino; pyridinylamino; C1.salkanylcarbonyl;
C1.galkanylcarbonyloxy; C1.salkanyloxycarbonyl; aminocarbonyl;
C1.salkanylaminocarbonyl; di(C1.salkanyl)aminocarbonyl;
C..salkanylcarbonylamino; Cs.¢alkanyithio; C1.salkanylsulfonyl;
halogen; hydroxy; cyano; hydroxycarbonyl; Ce-10aryl; chromanyl;
chromenyl; furanyl; imidazolyl; indazolyl; indolyl; indolinyl;
isoindolinyl; isoquinolinyl; isothiazolyl; isoxazolyl; naphthyridinyl;
oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl; pyrifnidinyl;
pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl; quinoxalinyl;
tetrazolyl; thiazolyl; thienyl; fluoroalkanyl and fluoroalkanyloxy; or

optionally; when Ry is two substituents attached to adjacent
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Formula (I) wherein: Gis C6-ioaryl, or a heterocycle
sel ected fromthe group consisting of: imdazolyl,
wo eooanad2yé , tetrazol yl, oxadi azolyl, thiadi azoP@t/S2005/046691

oxat hi adi azol yl, imdazolinyl, tetrahydropyrimdinyl,
thienyl, pyrazolyl, pyrimdinyl, triazinyl, furyl,
i ndazol yl, indolyl, indolinyl, isothiazolyl,

i soxazol yl cadpcazatonis; thes wasdilstilgnts tbgethexfrol gisingle fused
qui nol i nyl, isoquinol.inyl. and pyridinyl;  whergj yl

and the heh@'%%’ywhgge'wp{%f%eg rBBE%%I?aF %h%st'ﬁl(ﬁr@&"‘"
wi th one tO(dHH)ER)%U@%GHEWQOt,SoHl@L@RRI'F-Q?JM-W sel ect ed
fromthe group consisting of G -8al kanyl,

C- 2- 8Rskeape to bro sabkijfiignts iclepaadeaemiy,daisgied from the group

oy T L A BRI B, gy phanson

nitro, OXOan’(ihd'),OQEp@allaéng@nin@', dftel, kalRgh@mEmiao,
di (G - 6al kanyl Ekam no, - 8al kanyl thi o, Ci
- 8al kany! s@1falanylcarborgh|GuasdiHasyicRsRMA Yo,

am nocar bopyl ' ' rbgn ' lyam no,

2 not hi oG salEYRRkBEA e AR ER

d: (k G |-8al l@alaglk)aalmcaﬁtﬂmymnmb, Cagalké@nylthio, C4ealkanylsulfonyl,
al kanyl oxycar bonylam no; Rl ig a substituent | ect ed
fromthe gfwalp@e@@hweqan@vaao, ﬁyamﬂ eﬁzal@fygamiﬁqu(&-
C2- 8al kenyl )a"@%}gdé%-ﬁal kynyl ; US2005/ 046691 R2 is a
substituent’sel éct €d from the group consi sting of

Icﬁ%d_r o@eiel;—(Cngjns%vaminl; mﬁl§§811|3|{ean; C2- 8al kynyl ;
-iogryl; and G- cycloal kanyl; erein G -8al kanyl
is opy%l%lolr%’subst ituted with

Zis O, S, NH, N(C1.salkanyl), N(OH), N(OC1.galkanyl), or N(phenyl);
and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.

Embodiments of the present invention include compounds of Formula (I)

wherein, preferably:

a) Gis —C(Z)N(R1)Rz, phenyl, or a heterocycle selected from the group
consisting of imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl, thienyl, pyrazolyl,
pyrimidinyl, triazinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl, and
pyridinyl; wherein phényl and the heterocycles of G are optionally
substituted with one to three substituents independently selected from
the group consisting of C4.galkanyl, Cq.galkanyloxy, hydroxy(C1.g)alkanyl,
carboxy(C+.g)alkanyl, Cigalkanylcarbonylamino, halogen, hydroxy,
cyano, oxo, thioxo, amino, C4.galkanylamino, di(C4.salkanyl)amino,
Cs.galkanylthio, aminocarbonyl, aminothiocarbonyl,
Ci.galkanylaminocarbonyl, di(Cq.salkanyl)aminocarbonyl, and

Ci.salkanyloxycarbonylamino;
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one to three substituents independently selected from
the group consisting of phenyl, am no,

w@le06abkanyl am no, di (G- 6al kanyl)am no, GC-i-PCT/US2005/046691
al kanyl oxy, thioC-i-bal kanyl oxy, hydroxy, fluoro,

chloro, cyano, aninocarbonyl, G

- 8a| kanyl am nocar bonyl , di (C| 8al kanyl ) am nocar bonyl ,

K

i s e T

fgbfﬁonmﬂmg;ofdfm@azowete@rgzptyh@n IaZQ t% ﬁnth one
r S t

grou oxaipietias %Hﬁ@‘é%h‘n?@i&fﬁgﬂﬂlepﬁf}a@ﬁ@a kﬁﬁ@lﬁy'l amnihg,

SQBW@XdI¥I feoxaBel Ikanaicmylylsdmdfdzom{ camipyiqmyl wherein
trifluorone

yl

ci: Ebemdmﬂd%ﬂ%)éﬁwet%ogg@aﬁ oAy kaeriaRy ot Sionaly

ot eh ORGSR AT rolie BhudeATAgt pbateriapebtd fom
> thfgﬁgg@{%mmgﬁﬁﬂmlwwl @tm&mvasnmpwﬁ%eéﬁlkanyl
f r omeerROXyGLpalkanK: é.lgagy E:%b'o?&%[ﬁyﬁﬁ;ﬁ%ré ge%ﬁa‘ﬁg)egxo
gl) ?Hﬂﬁ@%{) k%lﬂ ‘3’ g?rﬁn%%nééﬁﬁllgﬁnn& d|(C1aéah@2¥|)am|rﬁm ,C1.galkanyithio,
SUbSbrmu@d:Hrbsayleatrmbthloombqryl mﬁﬂ(%’-@gp@ppﬁﬁ)%w| and

hydr o hal - -
C2 85’%( ﬁ9\%n&‘!§af@m°ﬁéﬁﬂ flCgl 803((3|00a| E;ﬁlylkanyl

8)821]? a@%i\&@ 2 @‘&%ﬁ%ﬁ@, 2 hegrogycf ?( gﬁ')?dt[ed from the group

- 8) aldengisting Ibf dhiy Clyt, t@hkalyly bxadiazolyl, thladlazolyl
- 8al kanyl oxycar bonyl , hal o 38
f or maxath Iﬁd@ﬁ@'ryhﬁh'e“ﬂals@%%‘?'biéyﬁo %ﬁ]é( y?‘%/ﬁ%ﬁéc{%’g'yénd
8)al k%)%knyl REEEIH Sheny? hRbHAS HeterBBPENS 6EG @latHised herein)
are optionally substituted with one to three substituents independently
selected from the group consisting of Cy.salkanyi, C1.salkanyloxy,
hydroxy(C1.4)alkanyl, C1-4alkanylcarbonylamino, hydroxy, cyano, oxo,
thioxo, and aminocarbonyl;
d) Riis a substituent selected from the group consisting of hydrogen and
C1.4alkanyl;
e) Ry is selected from the group consisting of hydrogen, methyl, ethyl, and
propyl;
f) Ris selected from the group consisting of hydrogen, methyl, or ethyl;
g) Rqis selected from the group consisting of hydrogen; Cq.salkanyl; phenyl;
and C4.gcycloalkanyl; wherein Cqsalkanyl is optionally substituted with
one to three substituents independently selected from the group
consisting of phenyl, amino, C1.salkanylamino, di(C1-salkanyl)amino,
C.salkanyloxy, hydroxy, fluoro, chloro, cyano, aminocarbonyl,
C1.galkanylaminocarbonyl, di(C+.galkanyl)aminocarbonyl, and phenoxy;
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phenyl (C -8)al kynyl, naphthyl (C -8)al kanyl and

heteroaryl (C 1-8)al kanyl wherein the heteroaryl is
wa@eloeot®eds from t he group consi sting of benzo[ 1PCT/US2005/046691

, 3] di oxol yl, imdazolyl, furanyl, pyridinyl, thienyl,

i ndazol yl, indolyl, indolinyl, isoindolinyl

o o8 B S e RS ST bR E Wrctoaiany

pyri m ghiistituenty of Fﬁg)élre ofHbRAly Q}Hstltdté@%'ﬂhrt?r‘lé ﬂyihree
tetrazolyl, thiazolyl; wherei'n phenyl, naphthyl and

het er osulstituerts dpstansndently selestad iomdheigroup sensisting of

oroup CarkebiiG Syt ARl L o

- 6al kaoybalkanylﬂm ngaQanyfs%llf@ﬁW baa r0.11r!3@Ika‘?h'y(s.@lfonylamlno or R
6al kanyl ) am no, 6al kanyl car bony Ci-

al kany# ﬁ@éﬂlﬁrbtwetf@nm h@a\VNVP@%m tstbwwcénﬁhﬁw argattached form

al kany h L

cyano,é ltm%rﬁ&eregacg)é any I@Féhre@g%%gﬁghﬁﬁg@ﬁ%&e to three

- 6) al ksuystibugnts aidewelmalenuyebgl,ecm?ﬁn?mgaeqr%@gldggﬂsﬁmgo?f C.
ituted wi

I
o kant GAr SO0 2 AN TRrOD: 07180 cit A KaBIAMING,
at ons, d'g‘Ffﬁél ﬁ)‘é?rﬁﬁbté'r‘f‘d‘ﬂéor%an together forma fused

cyclic or cycl ohet er ol kanyl selected fromthe

gr o) R %Ssk(—ﬂéd:tﬁgft@fm tﬂw Sonsistin§\dfighdoden, C 1 alkanl henyl,
(CI—IleT‘)9 90 g(ls onedjezo thr e Yl pheny

subst | amséﬁ?nséyqi@mb@mdewhe;el@ é11eai.l<edylfls @mlonellsgsmqbtuted with

consi s n

cons: hAh el 40 BT QBRI scfr RN o arous

al kanytensistirig of Heinyl, &l Jaﬂmﬂy)o&m Redrofp,- fllaaby Amindtarbonyl,

wherein C -ioaryl is opti [y
C1-salkanylaminocarbonyl, d|(C1 -salkanyl)aminocarbonyl, and phenoxy;
and wherein any phenyl-containing substituent of R; is optionally
substituted with one to three substituents independently selected from
the group consisting of Ci.salkanyl, Cy.salkanyloxy, fluoro, hydroxy, and
Ci-salkanylthio; or R and R, taken together with the nitrogen to which
they are attached form a 5-7 membered cycloheteroalkyl optionally
substituted with one to three substituents independently selected from

the group consisting of Cq_salkanyl and hydroxy;

i) Rais selected from the group consisting of hydrogen, C1.4alkanyl and
phenyl, wherein Cq.4alkanyl is optionally substituted with one to three
substituents independently selected from the group consisting of phenyl,
Cs.4alkanyloxy, hydroxy, fluoro, and phenoxy; and wherein any phenyl-
containing substituent of R; is optionally substituted with one to three
substituents independently selected from the group consisting of
Ciealkanyl, Cy.salkanyloxy, fluoro, and hydroxy; or Ry and Rz taken
together with the nitrogen to which they are attached form a pyrrolidinyl

or piperidinyl ring wherein said pyrrolidinyl or piperidinyl is optionally
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substituted wth one to three substitutents

i ndependently selected fromthe group consisting of
w@2006/06428@Nnyl , hal ogen, and hydroxy; fornyl am POT/US2005/046691

pyri di nyl am no; C-i- al kanyl carbonyl; G -

al kanyl car bonyl oxy; Ci - 6al kanyl oxycar bonyl ;

oS o S5 SRR TR o S aamisting o .

G - al ket Bh@hyér al kanyl sul fonyi; hal ogen;
hydroxy, cyano Kydroxycar bonyl ; C6-ioaryl; chromanyl;

chr QeRy is sdlettad Yiom it gang 06n8|9tiﬂ1@étﬂ‘01yﬂ|rogém @'Mk@nyl
i ndol i nyl ; |30|ndoI|n | 1soquinolinyl; isothiazolyl;

i soxaz%tga eny. &qs%ﬂfwl - qa"&(y@qyﬁﬁm s)plkeart ny! ;
pyT az% eerth Hlka%rﬂrﬂj q1 gg}kran ‘?I"nBVchn}yl

pyrroly qU|naz qU| Tzin

qui nox;aherr;dnhund(aﬂswkﬂamld pthyd’(mJg)dlkartyhl @nid/heteroaryl(Q g)alkanyl
fl uoroa and f| uor oal kan | ox or optionally

when FW ?@‘ leEQmYt iStgRipeted & LArOUp Cé%ﬂsé%'@ﬁthar bon

t t .
Fuseq Dol SRS, Ihidalbf, KSR BiraRy L HIeRD MBI, indoliny,
; )O( ﬁHZ};%qmnounyl (pfyt‘ﬂa;tltﬁyn@yrabzoil),(l q&yrm%alzuﬁ@dpyrbmig m@t iyNidlyl,

=N Ss. one t.o St S, | epen
o i ol e srliBole, @EAZONE MBS MHAIBLARK Negroary! are
al kan%phéﬁ%ﬂ)@@bb@tﬂﬁfed \ﬂth 'oﬁ@'tK LB bstiRBLiInddpandently

al kanyl'am no, di (G - 6al kanyl)am no, d -
al kanW&i@@tﬁdrﬁmm the grcaimmlﬂlsim\gbﬂ@maﬂgany{axy and hydroxy; or

o BN SHRE Kb ancPASERH PRSP St wit

- 6al kagyd substirts aftatiege o ad]]ﬁdé@@érb@bf afs, the two substituents

Fluor otggetesr?eﬂ‘gr?nngl&r?g?lg flﬁéelzjdorrngletgl, (:\)?1ear|el|<r?1 tnhe! r%)c()lety is selected from
-O(CHz)130-;

k) Rsis selected from the group consisting of hydrogen, methyl, allyl,
2-methyl-allyl, propynyl, hydroxyethyl, methylthioethyl, methoxyethyl,
thioformyl, phenyliminomethyl, phenethyl, and heteroaryl(C1.g)alkanyl
wherein the heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyl, thienyl, pyrimidinyl,
pyrrolyl, quinolinyl, isoquinolinyl, tetrazolyl; wherein the phenyl in any
phenyl-containing substituent is optionally substituted with one hydroxyl
group;

I) Rsis hydrogen, methyl, allyl, or heteroarylmethyl wherein heteroaryl is
selected from the group consisting of benzo[1,3]dioxolyl, imidazolyl,
furanyl, pyridinyl, and thienyl; ‘

m) R4 is one to three substituents independently selected from the group
consisting of hydrogen; Cq.salkanyl; Cqsalkanyloxy; Ce.10arylamino
wherein Cg.1paryl is optionally substituted with one to three substitutents

independently selected from the group consisting of Cy.salkanyl;
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Ais -(CH2m , wherein mis 2 or 3; Yis Oor S, Z
is O S, NH N(Cil-6al kanyl), N(OH, N OCil-6al kanyl),

w@eoobippzeayl ) ; and enantioners, di astereoners, PCT/US2005/046691

tautoners, solvates, or pharmaceutically acceptable
salts thereof. Enbodi nments of the present invention

I NG i) s g
sel ect gflifdcamdrie {éﬂ@brﬁﬂ%ﬂﬁi‘n@bb%r@f 01%%ﬁ9lc)é|rbonylammo

triazolyl, tetrazol Xadi azol t'hi adi azol yl
oxat hi balpger MdrOXYnQiazaaml rmromtaéylr shiamenyirfurdnyilnipidazolyl;

+ Sor ny g Riaky uBEinT Splsin! Bk Mblinu, iseyiazoly;
pyri di iBykazoMiehapmthpheinyl, oﬁé‘ibl%lhgyﬁﬁrﬂﬂ W@i@?l plriazinyl;

are optlonally substi tuted one to
subst i RYTisHR; wrue@@?wewrrq}ylsﬁweaz@mw,rwawl gunglizinyl;

ﬁ%f"oiy‘z Aoty 5y R sty g BehoEY
G - 39l RARYS AP §@t’5§tﬁt9ent$ ma%%eﬁgg 58 ¥ted ¥éMthe group

0xo0, "t hi oxo, am no
di (G - @ms@m@ gfd-rydm@gerd @aﬂal&@myl,mmlkaanMOWy,dMIbgem phenyl,

oo B G lodB@al A HeRhyRbindoliny, isoquinolinyl
al kan%h@%\)@@hﬂ@@%kéﬁ@lﬂooﬁézcﬁyl' §¥ra 20 N{yi?éﬁo‘ii/ﬁpywm

or a heterocyc1 e selected from group consi sti ng

i mi dazmrrgdmyl,t réyrtra@mwlpyr&hﬂdqwnollwl tettnazalul ahiarolyl, thlenyl and
oxat hi Iy i m dazolinyl, thienyl, pyrazolyl,

pyrim ) tr| azi nyl, isot hi azol yl, i soxazol yl,

0X a%?h drﬁ;pf@[% §L?6§f§1ueéﬁ% %o%e:nggﬁﬁﬁer ¢ %ﬁ%ﬁﬂ@@%up

and eterocycles o are
opt i on@drisystlng of hydrogen, methyl, methoxy, bromo, fluoro, a'- or B'- phenyl,

o’- or B'- pyridinyl, o'- or B'- furanyl, and hydroxy;

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

q) Rsis hydrogen;

r) Ais -(CHz)3-;

s) Alis -(CHaz)2-;

) YisOorS;

u) Zis O, NH, N(Cy.salkanyl), N(OH), N(OC1.galkanyl), or N(phenyl);

v) Zis O, NH, or N(OH);

w) Zis O or NH;

aa) G is —C(Z)N(R+)Rz, phenyl, or a heterocycle selected from the group

consisting of tetrazolyl, oxadizolyl, furyl, quinolinyl, thienyl, and pyridinyl;

wherein phenyl and the heterocycles of G afe optionally substituted with

one to three substituents independently selected from the group consisting
of Cygalkanyl, C4_galkanyloxy, hydroxy(C+.g)alkanyl, carboxy(C1.g)alkanyl,
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substituted with one to three substituents
i ndependently selected fromthe group consisting of G
WO d@bkearys , hydroxy(C -4)al kanyl, carboxy(C -PCT/US2005/046691
4) al kanyl , G ~al kanyl car bonyl am no, hydroxy, cyano,
0xo0, thioxo, am no, Cl-6al kanyl am no,

BRI R Aol 8 Vo,
dl (@1 6a|§§h§ﬂ§ﬁ¥hé c cI éﬁggﬁ}mn&)C&dll@ané/ﬁ:ﬁ@ %'%&(%rbonyl

eny , Or a ete l'ected from roup
consrrsmcpthg)cafbcmnl o@«zsﬂllsanylammaatbqnyj drr(ihdalkaowammocarbonyl,

t hi adi t hi, adi | t hi |, isothi lyl,
o2t prtkany BB Bt pyr st nyl - Swiher orn
phepy) G&Qd-G(IZ?N(I%gRE QSHERyE ref héief&@%l‘eféé}%’cehqfcﬁh e group

are optionall stituted with one to three

subsensisiétg ef éﬁ@@p%d@ﬁﬂl@h&eﬂuéﬂt q@lnph%thmyg rag\ghpyridinyl;

ryangele ey Ehyeng 47 (aRISes P& A blod foEbteg wit
i's ané tu@ﬂ’qretelwnistuwnts:meépén@mﬂwgelgaed Pro®9tise §tdupdcarisisting
hydrogen and C_ -4a is selected fromthe

gr 0@pCeerlkanyl; 9@4@#%39%6 djblﬂ ro%@hry)alkat@b/hyl and
pro alkéhﬁeﬁ{?%ﬂq%y'ﬁa‘?ﬁﬂ ﬁgqr{)&g;&@h%é%&&%n. étdrﬁ‘iﬁﬁeérbonyl-

S€el ec
gr oup) GansiCRE) N@«)ﬂﬂg,hgtd:az::gyjnpyrﬁdmﬁlabkamatolybd)’(ﬁmdally&ndstltuted

SubiCoa" RNERVIGHICSIY Aeitdssi (rrmakBnyEaiboryiamino

:O ngﬁgfqune@m% ¥ 9 aiLe?/rl%g})nFﬂ-gl,l,%Ji‘P-?% exb8lzB5x0-3-y), 2-

6al kwmilyylyamiomylaminophenyl, pyridin-3-y! or pyridin-4-yl;
dd) Rz is selected from the group consisting of hydrogen and C4.salkanyl;
wherein C.salkanyl is optionally substituted with phenyl; or R and R, taken
together with the nitrogen to which they are attached form a pyrrolidinyl
wherein said pyrrolidinyl is optionally substituted with hydroxy;
ee) Ry is selected from the group consisting of hydrogen, methyl, ethyl, and
phenethyl; or R and R, taken together with the nitrogen to which they are
attached form pyrrolidin-1-yl, 3-hydoxypyrrolidin-1-yl or 3~(S)-
hydoxypyrrolidin-1-yl;
ff) Rs is selected from the group consisting of hydrogen, C4.galkanyl,
Co.galkenyl, Co.galkynyl, C4.galkanyloxy(C4.g)alkanyl,
C.salkanylthio(C1.g)alkanyl, hydroxyCj.galkanyl, thioformyl,
phenylimino(C+.g)alkanyl, phenyl(C+.g)alkanyl, and heteroaryl(C+.g)alkanyl
wherein heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyl, thienyl, indolyl, indolinyl,
isoquinolinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl, '
quinolinyl, thiazolyl, isoquinolinyl, tetrazolyl; wherein phenyl and heteroaryl

are optionally substituted with one to three substituents independently
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G - 4al kanyl oxy, hydroxy, fluoro, chloro, cyano,

am nocar bonyl, C-i-sal kanyl am nocar bonyl, di (Ci
w@alokaselg anmi nocar bonyl , and phenoxy; and wher eP@T/E83005/046691

phenyl - contai ni ng substituents and C-i- cycl oal kanyl

substituents of R2 are optionall y substituted with one

oSBT A BRI R R
tri fdpiehame tviyén pﬁé\%ﬂ')&hd Heltéer: ua‘?¥l é?é! gbﬁéb{ally substituted with two

Cl- 8al kany 't hi o, -‘8al kanyl s
o @@bﬁhwnﬁjaﬂaﬁiwdatm athacant carbczmaitoma, alk@ two sybstiteents

5. 7 el O e iR el Sy B Bindhb B 1R o from

vv| t hOQOK,};80-hr ee substituents independently sel ected
fromthe group consisting of G - 4al kana/
hy d 98 {Rsdf sglestedifiom thﬁﬂi@@&)@”&'ﬁi"’r}ﬁ)ﬁ laydrogen, methyl,

o OB pribetyn, BORINCAAE hd BEGORIALS glefRan
phemteremmitheCetedayyl Ils)eélleareﬂ fromttRe grmu&onﬁsilﬁf@wimldézolyl

opt i onal ituted with one to three substituents
i ndé‘ﬂé‘ﬁ‘é{Lrﬂyr';'@’LIt@@f‘@daf‘?éfﬁ'\a?ﬁ'é” sgroup consi sting of

ph_erp,‘,ﬁ RsGs seféclfﬂm)@ﬁ?‘uk aq;%ﬁﬁ %Msnsfnjw gydrogle{*no ethyl, 3-methyl-

am no arbony am nocar
- 8aI%hm&hme-mpanﬁobgmzyl,aZ@hphethyk)pyrlelmﬁIMylmeﬂiyn fang-

phenyl - cont ai ni sti tyent .of .S .0 na
P b ameEEaRPhAteT s il - SiBorenamebn Sha thiazor-2-
i nd gg@,pt ly selected fromthe group consisting of

a - aI kanyl G - 6al kanyl oxy, fluoro, hydroxy, and Ci
- 6aIIID<E=ny$ phedo twe sRbstithent® independantytsetacted fiiom He group

n|tr h the { ed forma 5-7
50rstng of DhablainedivioBhe B Py oo rinacarbony.

one chmrbrgr@ehmbﬁyl t uent s independently selected from
the group consistin G - 4al kanal and hydr oxy;

jj()] R4 is one to two su s’utuents independently selected from the group

consisting of hydrogen, a'-hydroxy and a'-methoxy;

kk) R4 is unsubstituted or substituted at the o' position;

) R4 is hydrogen and Y is O;

mm) R4 is a'-hydroxy and Y is O;

nn) R4 is hydrogen and Y is S;

00) R4 is a'-hydroxy and Y is S;
and combinations of a) through 00) above.

One embodiment of the present invention is a compound of Formula (1)
wherein:
G is —C(Z)N(R1)R2, phenyl, or a heterocycle selected from the group
consisting of imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl, thienyl, pyrazolyl,

pyrimidinyl, triazinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl, and
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i) R2is selected fromthe group consisting of
hydr ogen, G -4al kanyl and phenyl, wherein C _4al kanyl
WO 3006/0692060al | y substituted with one to three PCT/US2005/046691
substituents independently selected fromthe group
consi sting of phenyl G - 4al kanyl oxy, hydroxy,
fluoro, and phenoxy; and wherein any henél cont ai ni n

subst iPyTdiny; d‘fh@&'nl F?Ah%m apd dne PGWH%? @ @/U?torpt'QH%

to thr |
ar oup @gn‘iﬁﬂ‘@ Wit %ﬁbéo 'tﬁ%%ﬁﬁfe'n&é frid E‘ébg%mﬁ% g&b&t@@ from
f Ihuor the gr’mumgmsnstytg cofr(r)]&allemm R @ﬂdmylawgbydr@rxy(ﬁﬁd)alkanyl,
t t i
oy 1 oREHISAConalapih Csalkeny Catbamiarans. Bafgén. hydroxy,
By Olcygh Yoxd rtmek@eémmon 6bﬁ<aﬁﬂblrrﬁﬂé" digs Lk riyWagtno,
d°%

a’substituent selected fromthe group consi stl ng
of ClC@alHeai\tyuhloaamlme&lyyl aminotgocarbeslykct ed from

Egesglr 168 %(I)’lr)]/ '§813 Hg)ylh%%b %%Ig?lp(yj}ﬂ?ﬁj kanédnyl and
8) al k@lgalka@ylox%ééﬂb@hzlahﬁlh@( G- 8)al kanyl

hydr oxy kanyl i of or rryl phenyl i m no(Ci -
8) aRk inlyydrogae ey iqiaalkasykl kanyl and heteroaryl (G

o3 Rkt ol BRALO R SINRERGEh. C RIS, preny

f uranynd @ygdydldawanyt hvh:‘eméln Ci m.‘ilcdnyl is d)nmtn‘lallly)dubstltuted with
i soqui nol i n pyrazi nyl, pyrazo pyri

pyr i niodieni@l t%r E}ﬁ/ﬁlﬂbﬂtwe”tad? qnﬁynt){y ?%'88@4?6@'“&5? group

ot SERH B ARG SRR Sk

I ndepehd@atikdnylog! laydredyfﬁhmmt tidonr, cypncoamwuaart@nyi G

oo b eAbnyiaTanebaor Y ai(cy 2 Blkeea faminogAlitat (i Phenoxy;

o S D e A b PSR RBnts DL Ry e

wher eiaptiohallyreulestituties with eoe dal thiree substituents independently
selected from the group consisting of Cq.galkanyl, C4.galkanyloxy,
trifluoromethyl, phenyl, fluoro, hydroxy, C,.galkanylthio,
Cs.galkanylsulfonyl, and Cs.galkanylsulfonylamino; or R1and Rz taken
together with the nitrogen to which they are attached form a 5-7
membered cycloheteroalkyl optionally substituted with one to three
substituents independently selected from the group consisting of C1.
salkanyl, hydroxy(C1.4)alkanyl, hydroxy, amino, Cqsalkanylamino,

~ di(C4-salkanyl)amino, and fluoro;

R is selected from the group consisting of hydrogen, C.galkanyl,
Cagalkenyl, Co.galkynyl, Cqgalkanyloxy(C1.g)alkanyl,
C1.galkanylthio(C1.g)alkanyl, hydroxyCi.galkanyl, thioformyl,
phenylimino(C1.g)alkanyl, phenyl(Cy.g)alkanyl, and heteroaryl(C4.s)alkanyl
wherein heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyl, thienyl, indolyl, indolinyl,
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-Q(CH2) 1-30; k) R3 is selected fromthe group

consi sting of hydrogen, nethyl, allyl, 2-nethyl-allyl,
w@e@ppenzlre hydr oxyet hyl , met hyl t hi oet hyl, net heyestogs/046691

t hi of ornyl, phenyli m nonet hyl, phenethyl, and

het eroaryl (C _8) al kanyl wherein the heteroaryl is

selected fromthe group consisting of ben

, 3] di sRavipolinylnpyraZEV)IPYraZaidnpyr WY‘dPYfW{d'%i@’ﬁWy'
fg{ Ir géglngwylmﬁgéwﬂw ﬂe%WaQBM Werelrﬁﬁ’ﬁ’é‘rﬁf%ﬁi'ﬁ@teroaryl are
phgnybpﬁmﬂlaylsmbﬁ’gtmm?ﬁthtmrtb thsaeospnbsbnumnty independently
substituted w th one dr ox r ) R3
hydr og@lfctasdfayithe gro CO%%‘&H&g%fo @gﬁlk%@f'%ﬁ ath ByroRy: or
het er Swh t
Lo o g 0T el gt i
and t e aybstutue}ntszzattashed do adjaphnte@arbobsatpmethestwo substituents

nyar ofsInes oraARgie ruekd A ApRisTy TRERGEY TP sBlecteg rom

V\,hereL@((gq )gg@_ryl is opti onal ly substituted wt h one
to three substitutents inde endently selected fromthe

gr dRpiscanestosthragysistibiersali d@ntly salet@tﬁ@/froméhe SEAUP

and hydra
am no%gpﬁ')é%’ﬁ Opwnalmg%nﬁy?ﬁgédﬁ}g ony oxy, Ce-10arylamino
G - 6alykrRidth @ paryy Isasptioniallf ahl@gﬁutedrwmm @m to@irecaubsitutents

chromanyl ; chromenyl; furan i m dazal r}/
i ndolh n enend@nhlshwlecteﬁofrwa6¥$ BYAUP FRIR|Bl %Pf &rwa anyl;
i sot hi-az

Cﬁ )??'k%%ﬂ//r 1] o@f@rﬁ%ﬁd hchg&nfB%ﬁylghft?(%l pﬁﬁfﬁﬁﬁ/ﬂirﬁim

pyrazi pyr
pyr i maghinydarbomylr GI1 yélkamdamwrm:larbryrhyl @ucmMmylgarbonylamino

hi enpelogs hudosyore et Hrodtasut dtimesy Fran) im@3Coly:
I ndependeRiyivingdal L HdstinkT; [BidHiingl; MEyuinolinyl; isothiazolyl;
isoxazolyl; naphthyridinyl; oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl;
pyridinyl; pyrimidinyl; pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl;
quinoxalinyl; tetrazolyl; thiazolyl; and thienyl;
Rs is one to two substituents independently selected from the group
consisting of hydrogen and halogen;
A is CH,CHy;
YisOorS;
Z is O, NH, N(Cqsalkanyl), N(OH), N(OC1.galkanyl), or N(phenyl); and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

Another embodiment of the present invention is a compound of Formula
(1) wherein:
G is —C(Z)N(R¢)Rz, phenyl, or a heterocycle selected from the group

consisting of imidazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
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consi sting of hydrogen, G -4alkanyl, G -4al kanyl oxy,

hal ogen, phenyl, furanyl, imdazolyl, indazolyl,
WO paboloyd276 i ndol i nyl, isoindolinyl, isoquinolinpCT/US2005/046691
i sot hi azol yl, isoxazolyl, oxazolyl, pyrazinyl,

pyrazol yl, pyridazinyl, pyridinyl, pyrimdinyl,
pyrrolyl, quinolinyl, tetrazolyl t hi azol yl, thlenyl
and byadthiadiazal, Réidazolima, thienylupyearsdyli pyrénidinyl, triaZinyl,

d
el BRSSO PRy 3 LR fherei
phen I | :
hydr ?x;? _n9| o‘;{fger};e‘fgn?gﬁ/iz %IS{W WoG (s u bstr IF? (ij g‘r%{ iw Banyptiorly

i nde;sebétiiutécywm paette dhreectrbshibiegis indepsRdeally sgjegled from

hyd

" U ARG Ll O RSB o g oy

. ?pog;%?}ké;xyw 4l)ezaﬁ<ahy|am4I4h|kawglehbbony(aamho6hy¢tmy1 ()yan@r, OXo,
is O or

aa) hioso, @NENCRealRRYIZFHBRA! fcmaik@%@m'e%ﬁa gIkayithio,
o5 n A BobARBRiD BribSHRERRSRC AR i@ttty and

gui no , |eny and pyridinyl;

WhefQil(fC&bﬂ@Ylgl)@mmddaedeWIerocycl es of G are
optional |

stituted th t
i naze@ﬁan@qumlta@fg&uﬁ“%@ﬁn%ﬁ% (5oGER T VI dnd
?@/I G - 8al kanyl oxy, hydroxy(O - 8) ai kanyl
car b XY - 8) al kanyl , G - sal kanyl car bonyl am no

haRa@rEBelebbedrfmm thegamp canaistindofdxsirogan.rfer-+alkanyl, phenyl,

G - 6al kan | -6a ka

Cl- 8341%% yg:}q??kao{ml,nvg eo\rreHb yf‘ Xax)lﬁrig ggtlonally substituted with
one to three substituents independently selected from the group
consisting of phenyl, C+.4alkanyloxy, hydroxy, fluoro, aminocarbonyl,
C1.galkanylaminocarbonyl, di(Cy.salkanyl)aminocarbonyl, and phenoxy;
and wherein any phenyl-containing substituent of R; is optionally
substituted with one to three substituents independently selected from
the group consisting of Cy.alkanyl, C1.salkanyloxy, fluoro, hydroxy, and
C1.calkanylthio; or R1and R; taken together with the nitrogen to which
they are attached form a pyrrolidinyl or piperidinyl ring wherein said
pyrrolidinyl or piperidinyl is optionally substituted with a substituent
selected from the group consisting of C+.salkanyl and hydroxy;

R; is selected from the group consisting of hydrogen, methyl, allyl,
2-methyl-allyl, propynyl, hydroxyethyl, methylthioethyl, methoxyethyl,
thioformyl, phenyliminomethyl, phenethyl, and heteroaryl(C+.g)alkanyl
wherein the heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyi, pyridinyl, thienyl, pyrimidinyl,
pyrrolyl, quinolinyl, isoquinolinyl, tetrazolyl wherein the phenyl in any
phenyl-containing substituent is optionally substituted with one hydroxyl

group;
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anmi not hi ocar bonyl, C1-8al kanyl anmi nocar bonyl ,
di (G - 8al kanyl ) am nocar bonyl, and
w@keoeabkeanyl oxycar bonyl am no; bb) G is -C(Z) N(RT/YRR)5/046691
phenyl, or a heterocycle selected fromthe group
consi sting of tetrazolyl, oxadizolyl furyl,
qgui nolinyl, thienyl, and pyrldln mhereln phenyl and
t IRy iseires fooyol esbstifueBtaindeppodent. we@@@lgmm&h%ar%r% h

one to th b
T
hydr exuhi imitthgblyRmdazolyl; |ﬂéblk«lamddtm§/bmhdwﬂnyh isoquinolinyl,

hydr oxy, " cyano, 0xo, thi‘oxo, and am nocar
is - oI})IBIZtRND, IFSOZQZ@M roa@aolyl pyfﬂzm“di szog(iéﬁf'gﬁ g/'ll’

t Ll b
cubspyedingt BT oth Byt uffiny ok, RPN, and
Js- Ch -1)R2, | Htetrazol - 4y| 4H[ 1

2, 4] - oxadi azol - 5- oxo- 3-yl, 2-

rrBIRhyBI leedro@@yil ani nophenyl, pyridin-3-yl or

py dd) R2 is selectedfromthe grou
(Aé? ?tr']-fzﬁé_\(zof hydrogen and C “al kanyl; wherei nIO
Civad kapys:; is optionally substituted Wit h phenyl ; or

RL and R2 taken together with the nitrogen to whi ch
t héys Qré\”'é,tqra[‘é@'d') £8H8m a pyrrolidinyl wherein said

gggzﬁ%ﬁo%é‘ﬁé' 23128 RAGIhliohiS! ddivied, hd phavdaesutically

'S sé om the group consisting of
hydrmeptamwtstmétyﬂ and phenethyl; or R and R2
taken together with the nitrogen to V\,hi ch they are
attached form pyrrolidin-1-yl, 3-hydoxypyrrolidin-1-yl

or 3- Ar@thepéﬁ%éﬂi’b{éﬁt@f'tﬁé Brésen!tllnvehflbn Redirsctedlte coampositions
fromthe group consistin hydrogen C-i-sal kanyl ,

8 aﬁg%emmpmds@ﬁ Harw qa (Tnhes Z‘I@anyl oxy( Ci
ﬁﬁg tggﬂg Y{:WR&% &yﬁ:{ar}yl, o H¥¥ocycle selected from the
group consisting of imidazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
oxathiadiazolyl, thienyl, isothiazolyl, isoxazolyl, isoxadiazolyl, and
pyridinyl; wherein phenyl and the heterocycles of G are optionally
substituted with one to three substituents independently selected from
the group consisting of Cy.4alkanyl, C1.salkanyloxy, hydroxy(C1.4)alkanyl,
C+.salkanylcarbonylamino, hydroxy, cyano, oxo, thioxo, and
aminocarbonyl;

R4 is hydrogen, methyl, or ethyl;

R, is independently selected from the group consisting of hydrogen,
C1.4alkanyl and phenyl; wherein Cy.4alkanyl is optionally substituted with
one to three substituents independently selected from the group
consisting of phenyl, C1.salkanyloxy, hydroxy, fluoro, and phenoxy; and
wherein any phenyl-containing substituent of Rz is optionally substituted
with one to three substituents independently selected from the group

consisting of Cq.salkanyl, C1salkanyloxy, fluoro, and hydroxy; or Ry and
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phenyl i m no(G -s)al kanyl, phenyl (G -8)al kanyl, and

heteroaryl (G - 8)al kanyl wherein heteroaryl is
wa@eloeot®eds from t he group consi sting of benzo[ 1PCT/US2005/046691

, 3] di oxol yl, imdazolyl, furanyl, pyridinyl, thienyl,

i ndol yl, indolinyl, isoquinolinyl, pyrazinyl,

pyrazolyl, pyridazinyl, pyrimdinyl, pyrrolyl,

qui Nn@,italen tageitaarolith thei nitragen ¢ wiah, tﬂﬁﬁt&’f aAdlaghed form a

wherei n phenyl and. heteroaryl ar ' L S ridi

subs PYTalaagrmpsiy i pherdh SeBMRIR or piperidinyi are

' ndeeﬁggﬁﬂ?y YSStRRE8 Wifty & BUbSRUBHDSHIested SFosh it godup

Cl- 6al kanyloxy and hydroxy; or optionally, when phenyl

and ltensistiag pf Camalkapyliamémyqrowbstitut ed with two

tit t ttach ' . .
t i nePoRanrSTE v &y MRARREN SR P RReRR Tetoioaf i
wher eefbdté® froRi ﬂ@grbaﬁmhsistiﬁd df benze[3peDXOHE dridazg)y!.
R3 is selected fromthe group consisting of hydrogen,

et hjuranybyyidind, éngi thigsWhpenyl , benzyl, phenet hyl, |
0K oL R Sbstn G AL HMertaplie BIcRR) fskaneaimslp| o

€ group consisting of 1 mdazolyl,
i ulr ahsigingialihydtagenh Cansikangh € Lalkaaybyy,; halagemphesyl,
sel ected fromthe grqup consjstin f hydr N, . T
7ot hybrany!. devaaAo angagelrly indohvy gl MolsERTgy, iscquinoliny,
2- ph h inf/K by fazal 1 NByridzinyl,
t hi ogﬁ@he- 1‘9"9%%%%&?\{"2‘1’&@'a§£r8|21”¥: g?lneztoyh{/w and y
t hi azmjridaylypyrishidiry], pyrjolyRaquisotime, tebrazokyl, dhipzelvt, taigpy, and
i ndependent |y sel ected fromthe group consisting of
hydrd@@ﬁ?XYret hyl, phenyl, brono, fluoro,

amAqg@q é/;l, chloro and hydroxy; jj) R4 is one to
two substituents independently selected fromthe 'group

colvsis€d ion@;of hydrogen, a'-hydroxy and a'-nethoxy;
Z is O or NH; and
enantiomers, diasteromers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

Another embodiment of the present invention is directed to compounds
of Formula (I) wherein:

G is —C(Z)N(R1)Rz, phenyl, or a heterocycle selected from the group
consisting of tetrazolyl, oxadiazolyl, furyl, quinolinyl, thienyl, and
pyridinyl; wherein phenyl and the heterocycles of G are optionally
substituted with one to three substituents independently selected from
the group consisting of C.salkanyl, Csgalkanyloxy, hydroxy(C+.g)alkanyl,
carboxy(C1.s)alkanyl, Cq.salkanylcarbonylamino, halogen, hydroxy,
cyano, oxo, thioxo, amino, Cs.salkanylamino, di(Csalkanyl)amino,
C.salkanylthio, aminocarbonyl, aminothiocarbonyl,
C1-galkanylaminocarbonyl, di(C+.galkanyl)aminocarbonyl, and

C1.salkanyloxycarbonylamino;
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kk) R4 is unsubstituted or substituted at the a'

position; Il) R4 is hydrogen and Yis O mm R4 is
w@200apenoxy and Y is O nn) R is hydrogen and NCT/BSH)5/046691

00) R4 is a' -hydroxy and Y is S; and conbi nati ons of

a) through 00) above. One enbodi ment of the present

invention is a conpound of Formula (1) wherein: Gis

-CRZ)SI\{()Ri;)aRaZIyI,[mIn@qugem a heterocycl e selected from

:2%2 &;&ch}’pg%ﬁfg'& - | 2%\( |05h &a%LmStl Jté@mﬂhy;ghenyl
OXaﬁ Ri ?ﬁ'd %qéwén tdg@tw@mtn e nltrbgéh wmwwmevmréla’ﬂbalched

hi eny yrazol yl", pyrimdinyl, triazin

| sot liormz al mrrolidmtaamo;altlon@l%a%l&%tltuteﬂ %%'&N(HQESVW

o wherei n phenyl and the heterocycles of G
arg %M éﬁ%ﬁr‘éubstltut ed wwth one to three

suRstd pwhwgcng)amn?em@wowhmu Gscatkarmgd, lgyadrogen, Cos

Cg;] 2:3,?%4(;4? th@y&(@?wladj;(aar{%)lmld@gﬁﬁ 18 l9:¥Il<anyl plqgnyl&)ﬁ ()aqkanyl,
Crsal hal
Chi oS IMEEBRARTRARIRIED, R om0 o (o cyane. oxe

- 6@%@%}@@@@01 Lalkady) Gapglkahnyloxy anydroxwuriaiagen,
am not hj ocar.bon rpg]@ gl kanyl am nocar bonyl ,
d| ( Giansiorarkan rﬁr AYbonyl , and G -

onyl ami no; Ri is hydr ogen or
a%k%?ﬁé'gz Is sel ect ed fromthe group consisting
of m;mlfbgélﬁg, C -4al kanyl ; phenyl; and G
- G&y_clé)al anyl; wherein Ci - 4al kanyl is optionally
Bi with one to three substituents
I nggpeNdeNH Yarke! ected from the group

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

Another embodiment of the present invention is directed to compounds
of Formula (I) wherein:

G is —C(Z)N(R1)Rz; tetrazolyl, oxadiazolyl optionally substituted with oxo;
phenyl optionally substituted with (C+.g)alkanylcarbonylamino; or
pyridinyl;

R, is C1.4 alkanyl, or hydrogen;

R, is hydrogen or C1.4 alkanyl optionally substituted with phenyl;

or R1and R, taken together with the nitrogen to which they are attached
form a pyrrolidinyl ring optionally substituted with hydroxy;

Z is NH or oxygen;

Rs is pyridinyI(C1-s)aIkanyl, furyl(Cq.g)alkanyl, C1.g alkanyl, hydrogen, Cz.
alkenyl, thienyl(C4.g)alkanyl, imidazolyl(C+.s)alkanyl, phenyl(C+.g)alkanyl,
or thiazolyl(C4.g)alkanyl;

R4 is hydrogen, a'-hydroxy, or a’-methoxy;
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consi sting of phenyl, am no, G - al kanylam no, di(C
1- 6al kanyl ) am no, G -4al kanyl oxy, hydroxy, fl uoro,
wa@ koene27€ yano, am nocar bonyl, C PCT/US2005/046691
- 8al kanyl am nocar bonyl, di (Ci
- 8al kanyl ) am nocar bonyl, and phenoxy; and wherein the
phenyl and Ci- cycloal kanyl substituents of R2 are
OpRi; @iydrggenpstituted with one to three substituents
i ndependent |y selected fromthe group consisting of G
- ghik@hRyPH2iG - 8al kanyl oxy, trifluoromethyl, phenyl,

fl , idroxy, C -8al kanylthio, G
- 8g?i§noyrlr§s/’ul fonyl, and G -8al kanyl sul f onyl am no; or

Ri Z &0 dRNHa&mah t oget her with the nitrogen to which

they are attached form - r C ReinS4
opBNHHRMESS= B§'iqr??|m§55’%@Rﬁ?ﬁ’%\/%%?’e%ﬂsgbst i t(lgj%lrﬁé?“y
i nde %Eé%ﬁabieyseﬂf%' Petest. from the group consisting of Gi

- 4dal kanyl, hydroxy(C - 4)al kanyl, hydroxy, am no, C
- 6al kanyl am no, di (G - 6al kanyl )am no, and fluoro; R3

i | ect ed from oL : iound
St B B R GER 1or afeceans confiounds
of%rh@l@ydq?wvsﬁ@c}nr 8)?:! kagy: ] G N 83' _ka]pyl t h: o(G
-8)al k , I ox - nyl., i,.0f or
phgiﬁlﬂ%q%m¥R2,83%1tﬁw?j4' Aeki (%E@jaﬁ?%zﬂ%gﬁ'?x%r?ay 2
het | - j g ol -3-yl, pyridin-
06! ceRBVEp B AR AN GROR-agt biophon 1. i
, 3] di@?ilCtbryéyridirﬁmekﬂzol yl, furanyl, pyridinyl, thienyl,

I ndol y i ndol i nyl, isoqui holinyl, pyrazinyl,
pyPaZ%hWr,OQSQr?’@%(LiQTW&%MCri m di nyl, pyrrolyl,

ST By, SRR r e 1 e PRy

t hioe ®;sudR4 takentegethaepih desnitipdes) tecyiten feymigratached
ALl B R St T
subst il-tyHt ed with

Z is NH or oxygen, ,

R; is pyridin-2-ylmethyl, fur-3-ylmethyl, methyl, hydrogen, 3-methyl-2-
butenyl, thiophene-2-ylimethyl, 2-propenyl, 1H-imidazol-2-ylmethyl, 2-
phenethyl, thiazol-2-ylmethyl, benzyl, or allyl;

R, is hydrogen, o'-methyl, a'-phenyi, B"-bromo, B"-fluoro, o'-aminocarbonyl,
a'-chloro, a'-methoxy; or o'-hydroxy;
Rs is hydrogen;

A is CHoCH;

YisOorS;

Z is O or NH; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof

Another embodiment of the present invention is directed to compounds
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two substituents attached to adjacent carbon atons

the two substituents together forma single fused ’
woreioeyy27evherein the noiety is selected from PCT/US2005/046691

-Q(CH2)1-30 ; Ris one to three substituents

i ndependently selected fromthe group consisting of

hydrogen; d - al kanyl; d - al kanyl oxy; C6-ioarylam no
of\Remeila (DBwHdreiryl is optionally substituted with one

G- oA B sy ThE Rz AT il REHREDES- ORI e
and Rydn é¥rboﬁ9FaWhé syl Wrdlrﬂerwloamyndm 4yi
s o

am nocar kany | am nocar bonyl; G -
aIFRamMymogwmﬂtbyh ﬂbmel’ﬁ"zw‘ogen hydr oxy; C6-ioaryl;

oman [ dazol yl ; indazolyl;
%b!sfn% P}y|l1 W‘ﬁr@ﬁéﬂl“?@g. r‘?ﬁ@f} W i soqu?/nol inyl ; a
| SHR] 3@ lmﬁhakerﬁt@g@mdrwhth mp’rmrdmm to wjnlc,h thgaa& gitached
pyrazinyl; razol ridazi V c}’
pyri o pyrro ¢grIr i §Thyd(¥1‘t?%¥?é(98 ‘i)!'ﬁ‘y1 9 i n@s W)qlroxypyrrohdln-
qui n LHZ|nyI. gui noxal i nyl ; tetrazolyl t hi azol yl; and
thie yY: R5 is one to two substituents i ndependent ly

sey s Neflof 6ygeinhe group consi sting of hydrogen and

Rl?l&?J%gymcﬁﬂ{ﬁwmemmurﬁw'fﬁ@%@awﬁ?@ Iﬁdr peN( D eer’%r)]/Yl 72
204 SASHY BRhor S5KAEAOTRLmopb A, s, 2
Eg?ﬂﬂ??ﬁ?’gﬁhtml -Brydsethyli ovbenzydn is a conpound of

R, is hydrogen, a'-hydroxy, or a'-methoxy;

Rs is hydrogen;

A is CHCHy;

YisOorsS;

Z is O or NH; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

In certain embodiments of Formula (I) when Rqand Ry are taken together
with the nitrogen to which they are attached to form a 5-7 membered
cycloheteroalkyl optionally substituted with one to three substituents
independently selected from the group consisting of Cq.galkanyl, hydroxy(C1-
g)alkanyl, hydroxy, amino, C1.salkanylamino, di(Cs.salkanyl)amino, and halogen;

Z is oxygen.

In certain embodiments of Formula (I) when Ry and R are taken together
with the nitrogen to which they are attached to form a pyrrblidinyl ring optionally

substituted with hydroxy, Z is oxygen.
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Gis -(Z)N(Ri )R 2, phenyl, or a heterocycle selected
fromthe group consisting of imdazolyl, tetrazolyl,

wozadioexzos yl , thiadiazol yl, oxat hi adi azol yl, PCT/US2005/046691
i m dazolinyl, thienyl, pyrazolyl, pyrimdinyl,
triazinyl, isothiazolyl, isoxazolyl, oxazolyl,

i soxadi azol yl, and pyridinyl; wherein phenyl and the

hetrRtiesyehbsdiaferBof thes prassetinventiomis acenyioung e Roymula(l)

substituted with one to three substituents
whatpendent |y sel ected fromthe group consisting of

CA - - Ci~/= ;.
G is é‘@%é@@%{gm l—C(Zng%{,%%Ry,IZlmethﬁaﬂb@ny(a@lnemmyrk,anyl ,

car box al kan -4al kanyl carb [
hy dr Bsaminoyarbonybpbenyint khtetrazatii, 2anethyl-etrazors-yl,

- 6al o, di (G- . _ |
_gal EEE&?I?%%@.{%‘% SRSy M B pradihqrs toro--4,
Ci- aﬁ-ﬁ@,xjtﬁiaumaskmw&w,_apn,ot,3151d2iathiadiazol4-oxo-4-y|, or

8al kanyl yam nocarbonyl; R is selected fromthe group
consipytidingd-gk hydrogen, nmethyl, ethyl, and propyl; R2

i s.selected fr p consisting of hyd Ci

- _%1 @Mmg;eﬂ‘hgﬁ%wgﬁ%”t@f 6cycl oal kagyl ; V\%e:gig(re]n,

tC'h|$§e1§J ééaaébbt?d f@m?ie 9““’3"‘" Qortgiéﬁsgidf inydcbgeir, IC1eakkany and
ubstituents

ar oupheDK whereil e 1> OTpIPLY SUBTH IR TohS To three

am nocar Gl - -

di ( Qsﬁggﬁﬁ‘gﬁ{ﬁ Té’%%@@%“ﬁ@’ﬁéﬁ?‘bﬂmﬁﬁ%i°ﬁp and IS\?A? grog ipr:] oy

any hepangtoxtahydmogy sitrdi andphea®xyRaNdswigieinoaay phenyl-

bstituted with ' .
o ORGP bBH R e oI ) sub SN Lt ggedp three
Ci- %{b@%ﬂ%ﬁg@gﬁbéﬁwéégémmffrldm tige grouty consistimgcof

Ci- ; or R "and R taken together with the
ni t r a@egalitanyWC cdalkamayoxas uario; B &Ydrdfin a

bt Bl B Y LBGHA S P tihare e
Wi th @ subsirtdlidRiil or piperidinyl ring;

R; is selected from the group consisting of hydrogen, Ci.salkanyl,
C..galkenyl, Ca.galkynyl, C1.salkanyloxy(C+.g)alkanyl,
C,.galkanylthio(C1.g)alkanyl, hydroxyC1.salkanyl, thioformyl,
phenylimino(C+.g)alkanyl, phenyl(C+.g)alkanyl, and heteroaryl(C+.g)alkanyl
wherein heteroaryl is selected from the group consisting of hydrogen,
methyl, allyl, or heteroarylmethyl; wherein heteroary! is selected from the
group consisting of benzo[1 ,3]dioxolyl, imidazolyl, furanyl, pyridinyl, and
thienyl; wherein phenyl and heteroaryl are optionally substituted with one
to three substituents independently selected from the group consisting of
C1.ealkanyloxy 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-;

36



selected fromthe group consisting of G -
Wmhyg;oxy; R3 is selected fromthe group cong’i‘rjllst<i‘rjl%I o?nd
hy ogene methyl, allyl, 2-nethyl-allyl, proppemyUs$2005/046691
ydroxyethyl, nethylthioethyl, nethoxyethyl
thiofornyl, phenylin nonethyl, phenethyl, a’nd
heteroaryl (G -8)al kanyl wherein the heteroaryl is
SR%S*;Céﬁé’té P8t shBstuents indeserudanity ssleaiedh ir@m%/he group
,3_|_oxol-yl, |mdazol&l, ur an ,& ig'nyﬂ éﬁ
Py mne}sﬁlyg of hydragep | 1q%'§<ﬁ8Y i #@714? %é%lq%?(’n o?'?%w Pheny
et razol yl. My h i j ' anninoy
oS B BRE P RS ey pRom obpsnsanainet
hy drigesthlazonylpoRdzdly, axazoly, wr@z'gwbmwwt Ryridazinyl,

i nd d DO
Ih; d f&g&ﬁ%%ﬁ@k@ @?foﬁyﬂgqﬁn%iégﬁpﬂ Q%‘ﬁ%z?l?f‘ %i%%bl‘?lg tBienyl, and

hy / . eny furanyl,
!n1dﬁé9#¥%, i ndazol yl', indolyl, indolinyl, g
i soi mdol'Hyl, isoquinolinyl, isothiazolyl, isoxazolyl,

orzielhydrogeyy; azi nyl , pyrazolyl, pyridazinyl,

pyri di nyé pyrimdinyl, pyrrolyl ' '
pyri , , quinolinyl,

Leﬁ deCZ‘HP.H?’ thiazolyl, thienyl, and hydroxy);; R5 is
pgAls CH2CHZ2; Y is Oor S Zis O NH or

N( . and enantioners, diaster
H) ;o eoners, tautoners,
sdl isDes NHnanghar maceuti cal |y acceptable salts

e}mgﬁ{gg rgf@[st, égaO#%%(rs) H‘fé}gggl’%é rsg%oivlréiﬁes? A8 Pharinaceaticaiy
e gk G 1= sl et to 116 R R 2
) eterocycle selected fromthe

Another embodiment of the present invention is directed to compositions
comprising a compound of Formula (1) wherein G is independently selected
from —C(Z)N(R1)Rz, 2-methylcarbonylaminophenyl, 2-aminocarbonyl-phenyl,
1 H-tetrazol-4-yl, 2-methyl-tetrazol-5-yl, 4H-[1 2 4]-oxadiazol-5-0x0-3-Yl,
4H-1 2,4]-oxadiazol-5-thioxo-3-yl, 4H-[1 2, A]thiadiazol-5-ox0-3-Yl,
[ 2,3 5]oxathiadiazol-2-ox0-4-yl, and pyridin-3-yl; Ry is hydrogen, methyl, or
ethyl; Ry is a substituent selectéd from the group consisting of hydrogen,
Ci.salkanyl and phenyl; wherein Cy.salkanyl is optionally substituted with one to
three substituents independently selected from the group consisting of phenyl,
C4alkanyloxy, hydroxy, and 2 6-dimethyl-phenoxy; and wherein the any
phenyl-containing substituent of R. is optionally substituted with one to three
substituents independently selected from the group consisting of Cgalkanyl,
C1.salkanyloxy, fluoro, and hydroxy; or R, and R, taken together with the
nitrogen to which they are attached form a pyrrolidinyl or piperidinyl ring
wherein said pyrrolidinyl or piperidinyl is optionally substituted with a
substituent selected from the group consisting of Cysalkanyl and hydroxy; Rsis
a substituent selected from the group consisting of benzo[1 ,3]dioxol-5-yimethyl,
carbamimidoyl, 1-H-imidazol-4-yimethyl, phenyliminomethyl, 1-prop-2-ynyl,
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group consisting of imdazolyl, tetrazolyl,
oxadi azol yl, thiadiazolyl, oxathiadiazolyl, thienyl,
Wo sebhéazol yl, isoxazolyl, isoxadiazolyl, and PCT/US2005/046691
pyridinyl; wherein phenyl and the heterocycles of G
are optionally substituted with one to three
substituents i ndependently selected fromthe
EWhyl

tmaszgﬁ( gznn cg‘g??ﬂhé#ﬂﬂl hmibwlohy%rdxymtb»dy(f@‘thmya@
oamat gk 2Dy bU-eng, IS San: -0, PiMe, E'yf’x"
nﬁ?thkl%ra ﬁ‘@i’%%%%ﬂyy ﬁﬁbﬁﬁégﬁ# nﬁétﬂw the t@bph@n@ﬂmeﬁhyl TR is

wherein is

dﬂ@ttbawal éqbssmmlts indepelnd@mtlv %ﬁﬂ@cﬁed Teap dee g seRRisting of

de
' RN o el sGraiany R hGodh iR Tateb, Iido.
ope %bﬂ/l aANoIMYE ”é(dmé@lmwl iBbA@nslirystisothearoldf iseRazodyl,
e

I oha substituted with onetothreesb5|tue
oxadetyemmhyi pwrazob/bdwrldamnwh@ygﬂwb PYBRYES! QV{ H@{"B@

Gal ka
RIS ST, i AT PghieRtonts R i
O'of Rlahachedofsrima pyrrolidinyl or piperidinyl ri ng

wherein said pyrrolidinyl or piperidinyl are
optlonally substituted with a substituent selected

ARG U AR e i o ottt

et eroaryl net h y
amﬁp@sm ledarhpetind of somamm)mhéremnetmee@p from —

R Z%at?weyrnﬁzagt%wﬂrﬁ'nog%&ﬁx' e ReatbobHRA

| DIERERCISRY, Y- HElEIcAfhobL O B30 aNEcH -0 03y

pAgMA, 4]-oxadiazol- 5-th|oxo 3-yl, 4H-[1,2,4] |a?d)igzolh5aé>?g %[]yl
[1,2,3,5]oxathiadiazol-2-0x0-4-yl, or pyridin-3-yl; Ry is hydrogen, methyl, or
ethyl; Ry is a substituent selected from the group consisting of hydrogen,
C1.salkanyl and phenyl; wherein Cq.salkanyl is optionally substituted with one to
three substituents independently selected from the group consisting of phenyl,
methoxy, hydroxy, and 2,6-dimethyl-phenoxy; and wherein any phenyl-
containing substituent of Ry is optionally substituted with one to three
substituents independently selected from the group consisting of Cs.galkanyl,
C+.galkanyloxy, fluoro, and hydroxy; or Riand R; taken together with the
nitrogen to which they are attached form a pyrrolidinyl or piperidinyl ring
wherein said pyrrolidinyl or piperidinyl are optionally substituted with a |
substituent selected from the group consisting of C4.salkanyl and hydroxy; Rs is
a substituent selected from the group consisting of benzo[1 ,3]dioxol-5-yIimethyl,
carbamimidoyl, 1-H-imidazol-4-yl methyl, phenyliminomethyl, 1-prop-2—yny|,
thioformyl, 2-hydroxyphenyl-methyl, hydroxyethyl, methoxyethyl, allyl, furan-3-yl
methyl, H, Me, methylthioethyl, and phenethyl; R4 is one to two substituents

independently selected from the group consisting of hydrogen, methyl,
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furanyl, imdazolyl, indazolyl, indolyl, indolinyl

i soi ndolinyl, isoquinolinyl, isothiazolyl, isoxazoiyl,
wez@sobple pyrazinyl, pyrazolyl, pyridazinyl, PCT/US2005/046691

pyridinyl, pyrimdinyl, pyrrolyl, quinolinyl,

tetrazolyl, thiazolyl, thienyl, and hydroxy; Ais

CH2CH2; Y is Oor S Z is Oor NH and enantioner
m@tmﬁ@ebmrﬁbsﬂudrauueoeBSpheleyat- ok B-pyriglinyl, a'- or B-furanyl and

phar maceutl cal l bl
kg ReltHok 1t WEEGTBOLAS I RUBnelaR b ot Nt ed to
conpounds orrrul a (1) wherein: Gis -C(Z2)NR )R 2,

phenyl, or a heterocycle selected fromt

consAlsubtth; evfibadimeat of thie, presadt inytign 'Sﬁl[]rﬁ??eé) {Jop compositions

i nolin th

c@mnﬁ@ee?( soepuBar Fefi bl B RIS BoRty, 1
R Znomschor menesamn e
1h*ﬂ@tra29l(43yl %mﬂmdﬁ?ﬂraijawbME?XE?@%%% SRBE-P
4&@ EQL ‘ﬁgg gﬁ-ﬁﬂ&%ﬁ‘ ﬁ°4H{1ﬁ"2>ﬂ1%nad|axalt%xO -ZyRano,
@b @i@‘ckﬁé’(ﬂiﬁk&lmm@# Wi oF 6y|1|dqa{8yylt Ri i8 hmg@eam| or

am not h| ocar bonyl 33 kapyl am nocar b F
eyl KRnigl 3 aubﬁti@%mtﬁﬂlﬁﬁte N QEY W?HRﬁ%‘?&ﬁgﬁﬁ 55 hg’ |d v
Clé%a F‘"&‘&ﬁ%ﬂ %'hé yl/vheﬁe[rm '@’1‘159@ ?I ISB%hbﬁaWﬁlutﬁ&mtedrwlth one to

iona y substifuted with phenyl; or

tivieed é%ﬂadtlﬁl@ms im@bhéenw sélected from tiagy grpqp)cq\mﬁ@tmq q;,feghenyl
are attached
methoxy, hydroxy, and 2,6-dimethyl-phenoxy; and wherein any phenyl-

containing substituent of Rz is optionally substituted with one to three
substituents independently selected from the group consisting of Cq.galkanyl,
C1ealkanyloxy, fluoro, and hydroxy; alternatively Ry and R; are taken together
with the nitrogen to which they are attached to form a pyrrolidinyl or piperidinyl
ring wherein said pyrrolidinyl or piperidinyl are optionally substituted with a
substituent selected from the group consisting of C4-salkanyl and hydroxy; Rs is
a substituent selected from the group consisting of H,
benzo[1,3]dioxol-5-yimethyl, 1-H-imidazol-4-yl methyl, furan-3-yimethyl,
pyridin-2-ylmethyl, and phenyliminomethyl; Ry is a substituent independently
selected from the group consisting of hydrogen, methyl, methoxy, bromo, fluoro
a'- or B'-phenyl, a'- or B*-pyridinyl, a'- or B'-furanyl, and hydroxy; Rsis H; A is
CH,CH,; Yis O orS;and Zis O or NH.

Another embodiment of the present invention is directed to a compound

of Formula (1) wherein R, is preferably substituted at the o'- or B'- position of

Formula (1).
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forma pyrrolidinyl ring optionally substituted with
hydroxy; Z is NH or oxygen; R3 is pyridinyl(C

waz2@pabkanyl , furyl (Ci-8)al kanyl, Cl-8 al kanyPCT/US2005/046691
hydr ogen, C2-8 al kenyl, thienyl(C 1-8)al kanyl,
i m dazol yI (C 1- 8) al kanyl phenyl (C 1-8)al kanyl, or
t hi azoI )al kanyl; R4 is hydrogen, Cl-B aI kanyl
Cl-6 aﬁ ;@ odipan 9 therpgesRiinVelHonde sitssieg to Gimbositions

p@tﬁﬂkﬂhsm&%é Ml%d)lél'écteﬁi fr&n%ﬁﬁu&&h&sﬁ?ﬁ 6f: S Z i's

enanti oners, di aste orre S,
s@lcoatp@&ndauﬁcﬁ‘oprmtarﬁ):mmer@m@ is I elmtlagdammnamonyl R®is 1H-

th h di t,of t t
e B RC EP Bl RS MAL AREH Shor
é:ﬁg}rﬂyo@n@)o??om%ﬂé @?Wh)é?eln@%%W—G@thyl@ﬁﬁhd&éﬂbéﬁ&l R3 is furan-
substituted w t 0XO0; %g optional |y substitut

vv| t B-ylangthel & Ma@sﬁhwdrcwn dtinyis&); gng Ads r@HzCHi is

7 RRiThoUR Eomfle UY REBRE i By A RRURG S BrogeidR s H; R

R2 fisuseRydroggtireis M Y s UWQnEIIA TsOJmeCIHJZ which they are
attached forma p roI|d|nyI n optlonall
) sgmnowéd)f\ﬁormurﬁ/ﬂ) whereiz G is is Nh-gle b&l@gwﬁpcarbonyl R®is H; R*
is a'-methoxy; R® is H; Y is O; and A is ~CH,CH,-;
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R® is
pyridin-2-yl-methyl; R* is H; R®is H; Y is O; A is -CH,CHa-;
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R® is furan-
3-yl-methyl; R*is H; R% is H; Y is O; and A is -CH2CHy-;
a compound of Formula (1) wherein G is N,N-diethylaminocarbbnyl; R3 is thien-
2-yl-methyl; R*is H; R® is H; Y is O; and A is -CH>CHa-;
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R® is
benzyl; R*is H; R%is H; Y is O: and A is -CH,CHo-:
a compound of Formula (1) wherein G is pyridin-3-yl; R® is furan-3-yl methyl; R*
is H; R%is H; Y is O; and A is -CH,CH,-;
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R?® is furan-
2-yl methyl; R*is H; R%is H; Y is O; and A is -CH,CHy-;
a compound of Formula (1) wherein G is N,N-diethylaminocarbonyl; R® is H; R*
is a'-methyl; R% is H; Y is O; and A is -CHCHa-;
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R® is H; R*
is a'-phenyl; R%is H; Y is O; and A is -CH,CHo-;
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R® is H; R*
is H; R%is H; Y is O; and A is -CH,CHa-;
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R® is H; R*
is H; Ris H; Y is O; and A is -CH,CHo-;
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R3 is pyridinyl (C 1-8)al kanyl, furyl (C 1-8)al kanyl,

C -8 al kanyl, hydrogen, C2-8 al kenyl, thienyl (C
wa2@pabdeanyl , i m dazolyl (G -8)al kanyl, phenyl#€r/Us2005/046691

1- 8) al kanyl, or thiazolyl (C 1-8)al kanyl; R4 is

hydr ogen, a'-hydroxy, or a'-nmethoxy; 46691 R5 is

AR Friial Bonérah @ ftiatny onmaasbonuini is H; R
phar,g@c%m@aRISys AE ¥eRIEGDARY Ad t—éH%@FIr eof . Anot her

enbodi nent of t present | nventio &'directed to
cérﬁ&mmdcﬁfrﬁmﬁlt(lﬂl)memﬁ iSGM N-diehdlph(RbdaRbanyl; R® is H; R*

v 2.4 di | - 5- -3-yl, 2-
ot (oL RIS MR ot AV CBLERES T 2o et Tyt
t hicopiund-ofl Form(.ﬂa di) Whedeit G i%fl\lHV—rdlé{hPIa%lﬂéﬁernylsRs is H; R*

hydr ogen, ethgH met hyl, R is nethy
phed%@‘h?ﬂ"o"%rg §d‘||,oﬁé=ho and A isafidtRH:+aken t oget her

pyr Briddind dy FoRRflyl ) Wie yBﬁ“fsyl\/"’}{q.dhea}ﬁ&/@ﬁqtﬁﬁq‘}rafrBonyl; R®is H; R
3-(B Bhﬂdom;ﬂ?MBrI-QIY i O; add Wis -€H,SHYH or oEylgen R3
8 B3 BT ety o e skotatany: R s
2 PHRRRTKIH; i WAz mRaw REChyjoH 2:
a compound of Formula (1) wherein G is pyrrolidin-1-yl; R®is H; R*is H; R® is H:
Y is O; and A is -CH,CH,-;
a compound of Formula (I) wherein G is N,N-diethylaminocarbonyl; R® is furan-
3-yl-methyl; R*is H; R®is H; Y is O; and A is -CH,CH,-;

Another embodiment of the present invention is directed to compounds
and compositions comprising a compound selected from the group consisting
of:
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-phenoxazi ne-3-carboxylic acid
diethylamide;

(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-methyl-8-aza-bicyclo[3.2.1 loct-3-y1)-10H-
phenoxazin-3-yiJ-methanone;

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenoxazine-3-carboxylic acid
methyl-phenethyl-amide;

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-y1)-3-(1 H-tetrazol-5-yl)-10H-phenoxazine;
-Endo-10~(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 loct-3-y1)-3-(1H-tetrazol-5-yl)-
10H-phenoxazine;

Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3- (1H-tetrazol 5-yl)-10H-
phenoxazine;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carbonitrile;
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phenet hyl, thiazol-2-ylnethyl, benzyl, or allyl; R4 is
hydr ogen, a'-nethyl, a'-phenyl, b"-brono, b"-fluoro,

wa2e0amp920€ar bonyl, a'-chloro, a'-nethoxy; or PCT/US2005/046691
a' -hydroxy; R5 is hydrogen; Ais CH2CH2; Y is O or S
Zis Oor NH and enantioners, diastereoners,

I tically acceptable
< ST R a3 5T 2 ERbanhent vketbiiel O bebrazine-3-
| e4fdikbAlding; di rected to conpoundsof Fornula (1)
wherein: G's -C{Z) N(R 1) R2, 1Htetrazol-4-yl, 4H[1
, Endp-NbREBiethyi- &{&pyridinyd-yinpethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

1 j 2Nyl idin-3-yl or
SPPPOERIREICAELRIRNGRE o g Y Tethyl: R i
mEnkgN, NeDfethyl- 108+ hBiéthy 08-aBu BiOEAET3. 201 [oRL80H)-1 OH-

R2t aken together with the nitrogen to which tHey are
aPFQW'ﬁ%ﬁm%9@¥WIW%- 1-yl, ) i

i iD= - r [ OXypyr -
SE SOk kS S U L
fm,Q,a]@dan!taZo}IS,-ommt hyl, hydrogen, 3-nethyl-2- butenyl,
tlgbﬁ?‘ﬁﬁ ﬁg?a‘ﬁz%ﬁ;@ff&rg} ﬁégiggﬁ-gly,@g{-ﬁpppoxazine-3-ca rboxylic acid

t B! - 2-yl met hyl, or benzyl; R is hydrogen,

a' -hydroxy, or a'-nethoxy; R5 is hydrogen;
Endo-3-[10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-10H-phenoxazin-
3-yl]-4H-[1,2,4]oxadiazol-5-one;
Endo-3-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenoxazin-3-yl]-
4H-[1,2,4]oxadiazol-5-one;
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-10H-phenoxazine-3-ca rboxylic acid
diethylamide;
10~(8-Aza-bicyclo[3.2.1]oct-3-yi)-6-methoxy-1 OH-phenoxazine-3-carboxylic acid
diethylamide;
6-Methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide:
6-Hydroxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenoxazine-3-
carboxylic acid diethylamide;
6-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenoxazine-3-
carboxylic acid diethylamide;

1 O-(8-Methyl-8-aza—bicyc|o[3.2. 1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-
phenoxazine;
N,N-Diethyl-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxamidine;
3-[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl]-4H-
[1,2,4]oxadiazol-5-one;
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Ais CH2ZCH2; Yis Oor S Zis Oor NH and

enantioners, diastereoners, tautoners, solvates, and
w@b@soereaut i cal |y acceptable salts thereof. | nPCERUSBENF046691

enbodi nents of Fornula (1) when RL and R2 are taken

together with the nitrogen to which they are attached

S IBBiRaa Vi e NS L HBE S b Byridns  om.
pdemn@ﬁéy sel ect ed fromthe group consisting of

Cl- 8al kanyl , hydrox@T&CEJi ) al kanyl , hydroxy, am no,
c N-{2- Hp@nﬁmr@ﬂrmlm eaa+maycyd>|}332n ]fmo’t[;3egd)all10|dlit?t§m1mthla2|n-3-
nbodi nents o ormul a
RSt geL Lo ©

are’taken together with the nitrogen to
mow(smgthgr-butazieagbedaz@btc%m[e 2%&% qupsi/nd.h@yl 10H-

OE%I o&iﬁﬁ%ﬁsg?sé%gge%m t gf ht/ﬂleogr esent invention is
{ r
“HFITRIEY A E R A e e R@gﬁ@t@? 68y fh-
2phenatbiaainsgny| - phenyl 1H-tetrazo|

20N A4 eyl 85 bloeiofa.2. ﬂoct-s -yil-3-pyridin-4-yl-10H-

Bhét]dtﬁiééﬁteam' 5-t hi oxo-3-yl, 4H[1
4] t hi adi azol - 5- oxo- 3-yl , [1

Q—Pyrle]rbét-atl-ﬁ De(@H-pyrilin-2- wmethtvl-ﬁl-aza}blcwlb[xmrt]&tﬂ y)RIOH-

q methyl, or ethyl; R2 is selected fromthe
g ‘tﬁ?%%ﬁ stlng of hydrogen, G -4al kanyl and phenyl;

v@myﬁum -£y1- 40K BMlophBn Ry MR 182341y cidt5 &1 1ct-3- A Fo -
t t?hetnortﬁlgzme
N-{2-[10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yI)-1 OH-phenothiazin-3-yl]-phenyl}-
acetamide;
N-{2-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-y!)-1 OH-phenothiazin-3-yi}-
phenyl}-acetamide;
N-(2-{10-[8-(1H-Imidazol-2-ylmethyl)-8-aza-bicyclo[3.2.1 Joct-3-ylI]-10H-
phenothiazin-3-yl}-phenyl)-acetamide;
N-{2-[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenothiazin-3-yl]-phenyi}-
acetamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-phenothiazine:
N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenothiazin-3-yl]-phenyl}-
acetamide;
10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-1 OH-phenothiazine;
Endo-10-(8-Aza-bicyclo[3.2.1 Joct-3-y1)-3-pyridin-3-yl-10H-phenoxazine;
Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-3-pyridin-3-yl-10H-
phenoxazine;
Endo-3-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-10H-

phenoxazine;
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substituents independently selected fromthe group

consi sting of phenyl, Cil-4al kanyl oxy, hydroxy, fluoro,
war@epbenoxy; and wherei n any phenyl cont ai ni ngPCT/US2005/046691

substituent of R2 is optionally substituted with one

to three substituents i ndependently selected fromthe

g Lstin al kanyl ,_d_ -_al kanyl oxy, .

7 FOB O B laie s Ry et e sy sk 1o at g -Reorsin - 10H-
tbﬁem)tgmn to which they are attached forma

érrolldl nyI or piperidinyl ring; R3 is selected from
t

adgrbRyridioneys1 06 thibpheuh2eyerethytis-aBabicyeid[3.2.1]oct-3-y1)-
Bal kyny! - G - 8al kanyl oxy (G 8) al kany]
SofaRtezre. 52 kyny!, O 8al kanyl oxy(G . 8) al kany

0(C| 8) al kanyl hydr oxyCi - sal kanyl ,

tEndéqrmw-Azalmwd [BM66)-3 y@)@thPo/HOH phenova| e;
G -d)al kan and heteroaryl (G - 8)al kany
V\E@igé'l &1) @%Aé@@éﬁwo [32. H@Pts%tv@oﬁ“pvmmt%yl -tPKhenoxazine;

c

e o P R K I A2 LRI & SRl s pridinr 4y Pb

t pleergm@zine;onsi sti ng of benzo[ 1, 3] di oxol yI ,

i dazolyl,. furanyl . pyridinyl, andthlenl wher ei n
1 7 dre-pZ8 qlel3t ' -

RO Ry e U B Ve i ethil et e 3t aloat y1)-10H
AdkazAHese substituents independently selected from

the group consisting of Gi- al kanyl oxy and hydroxy;

drndpt10e(@all Uian-Svylnethiledralzadoicly dieB . tlocyB-yA)-8-pyridin-4-yi-10H-
0@%| onal |y substituted with two substituents attached
carbon atons, the two substituents

t
mﬁgﬁfgmﬁ ?d@{rrgonéh%(ﬁ%@b@y s-é(%zbﬁgaof]é‘ﬁ 1Joct-3-yl)-

t Hid®henpxsazingent s i ndependently sel ected fromthe

RGP P g oy e Pl el 2etipptane-8-carboryic

| autio kert-butyréetdrny! , i soi ndolinyl, isoquinolinyl,
i sot hiazol yl |soxazolyl oxazolyl yrazinyl ,
F}.’-?;foagg»r@rPhW hyJaSZaz@qblcyclo[B 2.1]oct-3 —y) 3-pyridin- 3- -yl-10H-

phenoxazine;

Exo-3-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3~yl)-10H-
phenoxazine;

Exo-1 O-(8—Furan-3-y|methyl-8-aza—bicyclo[3.2.1]oct—3—yl)—3-pyridin-3-yl-1 OH-
phenoxazine;
Exo0-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-chloro-10H-phenoxazine;
Exo-10~(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-phenoxazine;
Exo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1 Joct-3-y1)-3-pyridin-4-yl-10H-
phenoxazine;

Exo-3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yI)-10H-
phenoxazine; :
Exo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-y1)-3-pyridin-4-yl-10H-
phenoxazine;

Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-phenoxazine;
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ridinyl, rimdinyl, pyrrolyl, quinolinyl,
|togtrazolyyl , |O%/hi azolyl, thienyl, and hydroxy; Ris
whgasogens A is CH2ZCH2; Y is Oor S; Z is O orPC¥USENE046691
enanti omers, diastereoners, tautonmers, solvates, and
pharmaceutical ly accept abl e salts thereof. Another

er eof t
BRI AR oA etk v eap agnma-eapopitit;
WEROS- ncﬁs-Azanctﬁ/@wwl Qni 1b¥t-381 gﬁﬁ%h&heﬁéﬂ%@liﬁ'ﬁﬁ-

ERZ, t hyl car bonyl am nop
o1 Falfenyl | 1H-tetrazo| -4-yl,

Zg_rﬂﬁ%ﬂﬁéggﬂl%)g 8%8@1@-%&@-@#&&%@2[1 Joct-3-y1)-10H-phenoxazine-3-

, Carbbnitrilecli azol - 5-t hi oxo- 3 yI 4H[1

hi adi_.azol - 5- oxo- 3-y
é’I@J(& gpaﬁﬂﬂ‘?tﬁ’i’bﬁ BZaobdéydo[ﬂQ 1 Joett-3pyl)- EGHFplﬁarletxazﬁe -3-
[ en, methyl, or ethyl; Ris a substituent
sciargéﬁ[ag@fromthe group consisting of hydrogen, G

[4QF(BaﬁyﬂandB}anmtbw&azmktﬁcwl(ﬂBQ 1168t-Bany 0HSphenothiazin-3-yi]-
0 subtltuted with one to three substituents
‘r%ﬂgﬁ@a n‘fIT”)}G anee®ed fromthe group consisting of

F{h@f(BLPh&ethﬂiaé 5%16%1’0&3 @mﬂer & -p{l)aﬂﬂ—l ghenothlazm 3-yl]-pyrrolidin-

di met hyl = phenoxy
phafhmeih@mrm ni ng substituent of R2 is optionally

IR bER BEV0eP e BB g 2olipCand aH-nhonpthiazin-3-

siahivid1-yidhethahkagy! oxy, fluoro, and hydroxy; or
@il}-ﬁy’t}{r fty!a )(/en (tao ethe>r/ with the nitrogen to which

t[ﬂ]@S(S;ﬁl@'aatQ-ﬁlmﬂi foana-diquoiadLi dooty3- y@MdQH-;pihendtmadm -3-yl}-(3-
BB ORI Ry o PrRerTa Ts
(3-Hydroxy-pyrrolidin-1-yl)-[10-(8- -phenethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-
phenothiazin-3-yl}-methanone;

{10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1 Joct-3-yl}-10H-phenothiazin-3-
yI}-(3-methyl-pyrrolidin-1-yl)-methanone;
[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-1 OH-phenothiazin-3-ylj-pyrrolidin-1-
yl-methanone;

(3-Hydroxy-pyrrolidin-1-y1)-[1 0-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazin-3-yl]-methanone;

10~(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenothiazine-3-carboxylic acid
ethylamide; "

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenoxazine-3-carboxylic acid
diethylamide;

Endo-1 0-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yh)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yI)-10H-phenoxazine-
3-carboxylic acid diethylamide;
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substituent selected fromthe group consisting of C
- 3al kanyl and hydroxy; R3 is a substituent sel ected
wo e@ai069226 gr oup consi sting of benzo[1 PCT/US2005/046691
, 3] di oxol -5-yl met hyl , car bam m doyl ,
1-Him dazol - 2-yl met hyl , phenyl i m nonet hyl ,

%95 pﬁ@ﬂﬁﬁaz‘t’ﬁ@’hﬁ {}K’L?rﬂ@w Cg%ﬁér&ﬁ%fﬁgﬁt TH:phenoxazine-

2316étrbd>kyllbl#crd2d|é lam@ld:y! . furan-3-ylmethyl, H M,
met hyl t hi oet hyl Eheneth yl, pyridin-3-yl nethyl and

t Endgh%@%ern@hn 8-azRityclofR. 1]@ct-ﬁwl\p‘mﬁlsltphemnazlne 3-
fromthe group consisting of
%%nggéé%h&ﬁbgﬁ{ﬁ? hal ogen, phenyl, furanyl,
uEndazm (8- Pynlmd&ﬂhﬁéthYlLMQé Yoycidldg. 1]6)6{ 8-yl)-10H-phenoxazine-
|30|ndoI|nyI |squ|no i nyl, isothiazolyl, |soxa ol P

'é’féb%y'c}%?lda@ ﬁmam}ﬁ@r azol yl , I pyri dazi _nyI
' %E‘?QQ@?‘@“@Q&VAE@’ R T R i 1 L RN
i sheREHne-¥- ctasbcﬁyﬁc abid disthylanigle© or Ngl- An:)t ge[ .
cE oA EHebg bt ety ticupiogbR ipet 41 10H:
WhREIRA Az - % <8 Pc}(ﬁ%ﬁ@‘éc o (‘]’i@}hylagﬁlé)el\'( R)R 2,

2- et hyl car nopheny ani nocar bonyl phenyl
1End@ﬂ|Oa(£eBenazyy-l8 raZz-bieyblp[3.2 diocBeyh-8-0H-phéibilakine-3-carboxylic

di - 5- 3-yl, 4H
%C'é]d Jhlamis %l 5 thioxo. 3. yl Em [1
EdehORBWi@BQ&CI%[?Q Oléé’?ctyé ylzl-[1 éf—l phenoxaziréﬁ-%:c?_rt))/?xyli&iacid

,2_,3 5] oxat hi adi azol - 2- oxo*- or pyri
rogen, methyl, or ethyl; R2 is a substituent

RIS B R 00 I B

CIFHrbomiclam@umﬁylé,w(@ with one to three substituents
i ndependent |y sel ect ed fromthe Earoup consi sting of
@aﬁp(&@mﬁ%@

TYImgiNg-8yazazhigycloB3. i tlecthdyh pitkhphenoxazine-3-
containing substituent of R2 is
SBifoBRAoAc ARt

Iy subst ed with one to three substituents
|EwtnpGr(ae'l"hld)M}@Equhemw-BGmZat-lbi@y@bEBJE 146<8-§1)-1 0BI-SHhenoxazine-

c’:%-carboxyf’Il ic gmd diethylamide;
Exo-10-[8~(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yI]-10H-phenoxazine-
3-carboxylic acid diethylamide; ‘
Exo0-10~(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yI)-10H-phenoxazine-3-
carboxylic acid diethylamide;

Exo-10-(8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-yI)-1 OH-phenoxazine-3-carboxylic
acid diethylamide;
Exo-10-(8-Thiazol-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
Exo0-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
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G -6al kanyl oxy, fluoro, and hydroxy; or R and R2
taken together with the nitrogen to which they are
wa@tdaaobeds f orm a pyrrolidinyl or piperidinyl rP@mUS2005/046691

wherein said pyrrolidinyl or piperidinyl are
optionally substituted with a substituent sel ected

on1t 0NnsLs f C|.3al kanyl and h dr oxy

B e ElRieRR2 et B e 3 olComdr Wng
ophbeeYELire- 3Pda¢b@m'c %dalwryﬂ%ldecaf bami mi doyl ,

1-Hi m dazol - |mnorrethl

-yl
1EpdeplOx(8yfya- leWiQiBé?r ﬂpct 3-2/1)I=17§fayndlynp‘hghyﬂ)H¥mtelmxob<aZIn 4-ol;

PR, TEIAREY AR Bl et AT -t

spbsmxazeﬂnsgu ndependent ly sel ected from the group
consisting o nmet h 46691 net hoxy, brono,

f Fodpd0 @1A2%blqyclq£gé’nﬂpct-%ryﬁ ?Uﬁhlbfo-@ymemomyﬂ OHkphepoxazine;

2Fné?r1an é‘%?cgg Yoﬁé%m‘) er eﬁ@%’&f ﬁgﬁzgm?’tyhébﬁ °

pplasmnazmwentl on is di rect ed to conpositions
rein Gis

nd_ of I whe
CE”E@{ﬁZM”ﬂ}oa% ggj( -8@ Qi?ér}glyj/rlgm(a )ylmethyl 8-aza-bicyclo[3.2.1]oct-

23 BLTOtI-SRERGRY: nophenyl 2-am nocar bonyl - phenyl ,
I—-l[ypetra?ol -4- %ﬁéﬂ 2- et hyl -tetrazol 5-yl, 4H]1

End@—ﬂ@x(@d%m—bloyﬁlocﬁ&@-ﬁe(yﬂ?; yk)-H—bflrldln 4-yl-10H-phenoxazin-4-ol;

’ %hi%)—;??]l?a ni; 8}'/! ‘EO Lé:gyg&g% ?;Imeth'y;l_ é -aza-bicyclo[3.2.1]oct-3-y1)-10H-

[éhé’ncﬁ(,a%irpm -hi adi azol - 2- oxo-4-yl, or pyridin-3-yl; Ri
dro%l? methyl, or ethyl; R2 is a substituent
f

SED@Q‘{'QC{ mﬁ&thﬂ @-ﬁ@a-ﬂ)lmiﬁgﬁﬂpgt_a*y')hwvnglem YI -10H-
3, %ﬁé?%)l and phenyl; wherein G -4alkanyl is
{10

ubstltuted with one to three substituents

i Ed@@e Oc(er)Qiaﬁbﬁ:?bI@EB e 6(5’[(8”13/[1)16%1@3“%%8/ @%ﬁdrﬁtwm Oh-
%yl met hoxy, ydroxy, and 2, 6-di et hyl - phenoxy;

NeZEeh any phenyl contai ning substituent of R2 is
BB 3y R2bl A BB B BB 2 o
Cﬁal)mwphenoxazme
Endo-6-Methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-3-pyridin-4-yl-
10H-phenoxazine;

Endo-N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenoxazin-3-yl]-phenyl}-
acetamide;
Endo-N-{2-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl]-
phenyl}-acetamide;
Endo-N-{2-[10~(8-Thiophen-2-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl]-phenyl}-acetamide;
Endo-N-{2-[10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl}-phenyl}-acetamide;

Exo-N-{2-[1 0-(8-Aza-bicyqlo[3.2. 1]oct-3-yl)-10H-phenoxazin-3-yl}-phenyl}-
acetamide;
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C-i - bal kanyl oxy, fluoro, and hydroxy; alternatively Ri
and R2 are taken together with the nitrogen to which
wo b@g/o6a2e6 att ached to forma pyrrolidinyl or PCT/US2005/046691
pi peridinyl ring wherein said pyrrolidinyl or
piperidinyl are optionally substituted with a

S E b or Ty reoipycind .4 S BrgER- eH e Razin 3y

I gcglrawgecony sting of H, benzo[ 1
§ di oxol - 5-yl met hyl , 1-Hini dazol -4-yl nethyl,

Q=I8-{FH[ HRA( BrAza- lmyyald[@rﬁ 2jogt-3eyIrgkmethang-10H-phenoxazin-3-yl]-
p@ I m norret hyl; R4 is a substituent independently
ﬁ8§¥£ ?he group consisting of hydrogen,

Wﬂotrstphé@tmzataz@wwo[é bqu@t-ﬁfyi) U1 tetPRRING-yi)- Ré -

or b'-pyridinyl, a'- furanyl’, and hydr oxy;
thﬁnq)t@lml—ﬂ Yis O or S; and Zis Oor NH Anot her

oo Ay S R BRI B BB 1o

sphend)thlazﬁﬂg at the al- or bl- position of Formula
Anot her enbodi nent of the {oresent i nvention is

d|1b?f§tAe7@ 'Piﬁy@@[ﬁa%éi]@qt&xl) -Sditptiedrazgl-a- Wb Hidwhenothiazine;

ligirqu}u l@ﬁlm(yl ﬁ@&(ﬁ% &%BL?&%}T@ ?Olg?ct?% ﬁ@g@?—g@ﬁelﬁ&hlazme 3-

Rﬁawtmxahildmdazol 2- yI met hyI R4 is a -hydroxy R5 i's

H; i.s. O conpou

( M“@i@%{l as%g.@/r@n €7y'raﬁmyh§raaaﬁ h@g&p{s’e%ﬂoc%yloé OH-

théﬁoth%‘z}He Q%Wéxan%lrfes a'-hydroxy; RS is H Yis G
s -CH2 -, a conpound of Fornmula (1) wherein

G1 Os{SLMemyI-&-lazaHybmm)[ﬁcﬂz djootBwl)-3R3HHetrbzoIFBHy1)s1 OH-

a'-h?c}ox '_R5 isH Yis O and Ais -CH2CH2- ; a

8%%h 'Formula (I) wherein Gis -

Eﬁl}l—?ﬂﬂh@bﬁ?ﬁ@fg@gﬁ%%ﬁ%my&@%@1]?BctJ§4yl )-§08- J)I’Léﬁdﬂ?iéime -3-
Feapexamidineherein Gis L/, L/-di et hyl ani nocar bonyl ;
R"13’0-(§-A'za-blcyclo[3.2. 1]Joct-3-yl)-6-methoxy-3-pyridin-3-yl-10H-phenothiazine:
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-3-yI-10H-phenothiazin-4-ol;
6-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-10H-phenothiazine-3-
carboxylic acid diethylamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-phenothiazine-3-carboxylic
acid diethylamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-hydroxy-10H-phenothiazine-3-carboxylic
acid diethylamide; and
enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.
Another embodiment of the present invention is a composition

comprising the dextrorotatory enantiomer of a compound of formula (), wherein

said composition is substantially free from the levorotatory isomer of said
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pyridin-3-yl-nmethyl; RAis H RSis H Yis G Ais

-CH2CH2- ; a corrpound of Formula (1) wherein Gis
wa2gokhet7et hyl am nocar bonyl; R3 is furan- 3-ylPOBUB3N05/046691

RAisH RRisH Yis Q andAis_-CH2CH2-;a

conmpound of Formula (1) wherein G | s I .

met ;
Réfbhjgmﬁ gt QX I’t@em Hpeos%% gg lfwﬁ%,g a]rgla @megns lgss tl¥an 25 %,
Ty ffssHRAEAUI02 ( InbrévbeseldhIFldss than 5 even mor referabl
)@ L/ - di et hyl am nocgr bon% ﬁébenz éﬁ ﬂ‘ ﬁé’ y
i {es9;than |2s%@nChamerAmose p@i&eﬂiﬂy Iessathan r‘iﬁk&mfdheﬂevorotatory

e|nG|spyr|d|n3yI R3 is
A !

R4 is H R5 is H YISO and Ais
;oa conpound ,lesslfwomhg, ) wherein Gis
L/% @rorerfé@ ( )

ocar bon furan 100net hyl ;
R4 is H R5 |gm n‘f?%foé @O’Zﬁafﬂ“fsé ""C,‘FE@F@W M

conpound of Forrmula (1) wherein Gis

s i O SDOGRRRLSI e peSebBntontih isi fompockitn
Foomhemblthemmtatbr@ srfénltlbn{ev-di |aQ§d?ﬁﬂ)(ﬂfﬁd‘@ICféhjﬂ9Wdl) wherein

R3is H R4is a-p yl; RS is H Yis O and IS
- epidgapopositipn; &%Pﬁﬂ'@ﬂy freerfiom the ﬁem@rloéatmesomer of said

'\-((:(I')lgﬂ/p%gh anwm%gﬁ&%ﬁﬂ&t s@gsfaﬁtlm nﬂ%‘ o r%Eg‘m%%S 'I%%Hfhan 25

whie peefierably seds/ thiah-10i %t h)drer[jremahﬂb%sd thaR% %S evlenfdore

. \ , _ . o
Iogrq?%riaﬁfﬂ II§§§ :{,?ars(\gj @(,r?g %%%Smore pre(f:cla_llfzably less than [ITQ% of the
L | ' R3is H R4 is b"-brono;
R(%e%téoﬁa%\a{ﬂ%ﬁéé@e?%%h%@%bi; -, a conpound of
Formula (1) wherein Gis L/,L/- d| et hyl am nocar bonyl ;
RB3isH RMAisH R5Ii HYISO, nd Ais -CH2CH2-
a%EQPOLIGoRf =Formul a Hs UREER LAY < %100

L/, L/ -di et hyl arﬁm&nﬁndvmv]&tprﬂ& (mﬁstevdRétato;y)

In certain embodiments, the present invention provides the endo isomer
of a compound of formula (I) wherein said compound is substantially free from
the exo isomer of said compound. In certain embodiments, the present
invention provides compositions comprising the endo isomer of a compound of
formula (I) wherein said composition is substantially free from the exo 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 exo
isomer.

In certain embodiments, the present invention provides the exo isomer
of a compound of formula (1) wherein said compound is substantially free from
the endo isomer of said compound. In certain embodiments, the present
invention provides compositions comprising the exo isomer of a compound of

formula (1) wherein said composition is substantially free from the endo isomer
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is a-chloro; RSis H Yis G and Ais -CH2CH2- ; a
conpound of Formula (1) wherein Gis

wa2gokhetret hyl am nocar bonyl; R3 is H; R4 is b"péT/us1005/046691
RS is H Yis O and Ais -CHCH2-; a conpound of
Formula (1) wherein Gis 2-nethyl car bonyl am no- phenyl

RgE%%g (Hygm%lc&lfnq:g,mg@ Qrequﬁtm@];e@qt @L@%?%]téu'y fre_ecrlﬁ%ans less than
IOSZB Q! hrdifdra CH%MbSS tRan Fo B4, Rbrd |§r Ibﬁs h’ﬁ Y5198 &en more
and Ais - ;aconpoundo erein

Gprefenably lesgitaamg| % mndoz@rbmoye prd?erabsly fessdinan 1 % of the endo

SEﬁb@Ethyl R4 is H RSisH Yis Q and Ais _
; Anot her enbodi nent of the present invention

i's di r ero®@r emisimentsd sopdskioRB @S tHd Bfé%eﬁleéhﬁbﬁ‘Eoﬁpnse a
conpound_ sel ected fromthe group consi Stlfnt%r I 0,
of fjprmula

10UttEravet iy @@ andende isonegrs.of a aqroeeursd
OH phenoxazi ne- 3-car boxylic acid di ethyl am de; _
(3- Hydroxy-pyrrolidin-1-yl)-[10-(8-nethyl -8-aza-bicycl

o[ 3. 2. Th¢ @om@musoiﬂlrdpbmmv@ntuan yrhég aeb fbm.%@ent in the form
10 Met hyl - 8- aza- bi cycl o[ 3. 2. 1] oct dy
éfpﬂgﬁ@ggy, tigallyzaceeptriile isa sako8 use in medicine, the salts of the

bR B BEUPOSR 8 BRI A
Eﬂ&dt&” {Be(.dnteynatitinal 1- Rhart.hID86; 82,200-2YT) h[Rhatm.Sci., 1997
%ﬁ 1(%5 y,) %;},ﬁé{é@%ﬁlt%tg/(/%li gn%\{veifg)[r&qs‘]@qg t Q %?tor)ﬁggl,l r?c()ewever be
1&&9’&'13 th)p‘répér%tlbh b?&éﬁ%%hhé lébl:o@ Wf&o%@éhf@n or of their

Endo- 10- (8 bi cycl o] oc -
Ommzaﬂtea@;e@mbiersaﬂm IRgpresentatlve organic or morganlc acids

W@Héngéﬁgﬁﬁo@m%d [ﬁygroci!i]onct h)el’dr&))rorwicl\l_hgdnodlx perchlorlc, 4

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

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

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds that are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present
invention, the term “administering” shall encompass the treatment of the
various disorders described with the compound specifically disclosed or with a

compound which may not be specifically disclosed, but which converts to the
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car boxam di ne;

Endo- N. N- Di et hyl - 10- (8- pyri di n- 2-yl net hyl - 8- aza- bi cycl
W@p®6MA69214 oct - 3-yl ) -1 OHphenoxazi ne- 3- car boxaPCTURB®)5/046691

Endo- N. N- Di et hyl - 10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2.

é] oito- 33ylA)Z 1 OHphenoxazi ne- 3-carboxam di ne; Endo-

fP[@@f'e m;?ol,%h% wlé‘f%;fééri' q]drgingﬁtljatigpl_to fhi patient. Conventional

?fo ﬁ&g@é I@Z‘% SE{&EQROX az&l néa%t@gr box;t??l?y;gr‘glag@a(;i’nenvatlves e

dedoritsed, mec eﬂarﬁpie i iDesigh méPmdrues ag8- bl. Busidgpard; Elsevier,

]15%% 3-yl)-1 OH phenoxazin- 3-yl)-4H[1

,'Z°A] oxadi azol - 5- one;

Endo- 3- [10 (8 Phenet hyl - 8- aza- bi cycl o[ 3. 2.

1] oct \/% c@ghm%dd?dl Ng% this Wénllon have at Ieast one

, 2, 4] oxa |azoI one; 10-(8 t hyl aza- .
J:h(rat e@amr )they ﬁHyrmmw&Iaglyr@qSI aswmwmefSaéX/ here the

di et ‘{}I‘I 55 %eﬁ%f‘%‘g )(892”?0% ﬁ%ﬁLﬁ%jgé theymay ade dltl qnally exist as

%?%\/ééeﬂicﬁﬁ@ﬁé‘ afisd8:be understood that all such isomers and mlxtures
oxy- 10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2,

thersof arg Ie)ﬁchpasmwdhmzﬁhﬁescgpe@gﬂ% Rigseat invegtion.

et.hyl am de
g%q:é}}ﬁ%meﬁpm% OE,H}E%%Wﬁt&]”"? fgggs kf)cI)rC th& co[rgp%unds may exist as
y t olﬁgﬁ érédaQ cheh areagndes & be chl]ﬂiqd indhagresent invention.
dnmd?lli@(y spme(q th@tqs}mpcgirgifdngy gg;m %(Plgatfs with water (i.e.,
gﬂygﬁﬁ#}ié* ggﬁm% BB 8588 3and dLAP¥YIvVatesSicthiso intended to

be encompassed within the scope of this invention.

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

may be resolved using a chiral HPLC column.

During any of the processes for preparation of the compounds of the

present invention, it may be necessary and/or desirable to protect sensitive or
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10- (8- Met hyl - 3-aza-bicyclo[3.2. 1]oct-3-yl)-3-(1
Htetrazol -5-yl)-1 OHphenoxazi ne;

wolNeDeRréyl - 10- (8- met hyl - 8- aza- bi cycl o[ 3. 2. PCT/US2005/046691
1] oct-3-yl)-1 OH phenoxazi ne-3- carboxam dine; 3-[1
O (8 Met hyl - 8- aza-bicycl 0[3.2. 1]oct-3-yl)-1

1{? hego@)fg@%no SpﬁgtqﬁihH_ ggoégcajl%sr e%),@e?gﬁlgg Egl'lhls may be achieved by

1%%"2"@3%' %’r&eéﬁﬂ%gﬂo@%‘ggg&g%g‘tl@cféé["geszcnbed in Protective

1 EheypKiny Ifanm:QhﬁmijZImﬁzUrFW MeQrieePighralrstsaril 883; and

P B B B B s sumtnesis, Jon

3v\leyi &liSons; 1991L The protecting groups may be removed at a convenient
0- (8- pyridin-2-yl methyl - 8-aza-bi cycl o[ 3. 2.

19 Rseepf Stagegiging: msitheds kiewn from the art.

10- [ 8- ( 3- Met hyl - but - 2- enyl ) - 8- aza- bi cycl o[ 3. 2.

1] oct-3-yl)-3-pyridin-4-yl -1 OHphenot hi azi ne;

3- Pyri Hven qugh]ihe compounds of the present lnventlon (including their

| -8-aza-bjcyclo[3
1?'55%"{#%3 lyglb' @%ﬁ@ﬁ@@{%ﬁ@lgﬁ Ad pharmaceutlcally acceptable solvates)
305% bk %dgrllfﬂsgéreﬁ %16@%&&22{]@%@%&5%&?51 Ff?ezréd B S¥flidure

OW(tBaAbharm%eamaalhuawm ek&p[ént bt dittierit-sgligctdd with regard to the

Ol—l—%%} hgea Fﬁ%}?’at %’ZA %ﬁaea cL@garg]aceutlcal or veterlnary

&E)@@h({:%om]gs ?ﬁﬁp??ng%}gtz@l/éﬁwhl Irgredyrlre}g/:fe)dp% az a}%l cyc

V@Pﬂﬁawqmgoslm@wmphﬂag|cnmpounds of Formula (1) and one or more

I\E%@Y[%%%‘g M 50?%@3;5! e, QfGpigNts or diluents.

1] oct-3-yl)-10H phenot hi azi n- 3-yl) - phenyl }- acet arri de;
10- (8- Aza-bicycl o[ 3.2. 1]oct-3-yl)-3-pyridin-3-yl-
OH pheRyiNaYLf |%mmE{ln-tbQ@h@8na@aJtmaband oeRrvary composmons

]rlfocﬁ[a p‘?’egéﬂt H\%ﬂh@ﬂ?ﬂ% gérﬂﬁbﬂné)’s é’i’ ’[)rna'[iﬁ'(ggé/nt}|nven(i%tnarrnnaygI %e
admixed with any suitable binder(s), lubricant(s), suspending agent(s), coating
agent(s), and/or solubilising agent(s).

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

compounds in sustained release formulations.

Alternatively, the compounds of the general Formula (I) can be
administered by inhalation or in the form of a suppository or pessary, or they
may be applied topically in the form of a lotion, solution, cream, ointment or
dusting powder. An alternative means of transdermal administration is by use
of a skin patch. For example, they can be incorporated into a cream consisting
of an aqueous emulsion of polyethylene glycols or liquid paraffin. They can also
be incorporated, at a concentration of between 1 and 10% by weight, into an

52



10- (8- Al Iyl -8-aza-bi cycl o[ 3. 2.

1] oct-3-yl)-3-pyridin-3-yl -10H phenot hi azi ne; Endo-1
wW@2{0806%236 bi cycl o[ 3. 2. 1] oct-3-yl)-3-pyri di n- 3Pgt/U$2005/046691

OH phenoxazi ne;

Endo- 10- ( 8- Phenet hyl - 8- aza- bi cycl o[ 3. 2.

ERREtE s oL WS dergr whltn s9f ek n pess agether wih

eLi® ilizl ' | R
éndo'[-] %Ba%zhgé Ff?g% %gé/éﬁryét{\%éﬁhgﬁg?gﬁbl C u(l:rlegI 3. 2.

1] oct-3-yl)-3-pyridin-3-yl - 10Hphenoxazi ne;

e S T BN 8
Eorhilylif tHfodrottablets @bRtathing excipients such as starch or lactose, or in
1] oct - 3-yl)-3-chl or o- 10H phenoxazi ne;

ERapsules Bt ayesieiher afopexr in admixture with excipients, or in the form of

b8 SoLoRR el D dng Loralihe Hp B ioring agents

1] oct-3-yl)-3-pyridin-4-yl -10Hphenoxazi ne;
Endo-3-Pyridin-4-yl -1 o

0- ( 8- py PP GPAPES{fionst(Ay well gt herianyeowids gone) can also be injected
%glgé_n}%’r?%f%?f%ﬂe?ﬁﬂ@@ﬁﬁ%éﬁ%bg%llzyajrbt{avenlogflg,_ iptramuscularly or

uran- 3-yl net cyc
1$elecutangdusiya-p yhis diase 3thel cobibdpdidorescalli ctgnprise a suitable carrier
EndQs 3- Pyri di n- 4-yl - 10- ( 8-t hi ophen- 2-yl net hyl - 8- aza- bi
09'[: '(5"[!6\5“.‘[‘2. 1] oct-3-yl)- 10H phenoxazi ne;
Exo- 3- (3-Pyri di n- 3-yl - phenoxazi n- 10-yl ) - 8- aza- bi cycl of
3.2. 1 - L agi z e : .
S0 10" (8 Bandpf AR Bl oo bbybhy arfBb&H used in the form
1pfoa stesdiley bYuebysysoldtion Shydh halidoatain atheresubstances, for example
Eé(o- 3- Pgrlﬁidi n- 3-¥I -1 . o
0SSR, 74l H-BOPPsRsanaridgs fo makedhe seiuiop isotonic with blood.
1] oct-3-yl)-1 OHphenoxazi ne;
Exo- 10- ( 8- Fur an- 3-yl net hyl - 8- aza- bi cycl o[ 3. 2.
1] oct - Bohyccal py sublingua! atmirdsipatenotiezéanepositions may be

- 210-( 8- - hi.cycl .2. lloct-3-yl).-3-chloro-1 ,
ittt Ban a8 st of bbis st ngdalifiaf 280 b8 forulated in a
IgareienBoal)manmar; i di n-3-yl -1 OH phenoxazi ne;

Exo- 10- ( 8- Phenet hyl - 8- aza- bi cycl o[ 3. 2.
1] oct - 3-yl)-3-pyridi n- 3-yl - 10Hphenoxazi ne;
Exo- 3- By wayiad furtlyer axample, pharmaceutical and veterinary compositions

cl)c]‘o(()rﬁ?%gi/ﬁengrz 6%:5%5% | g?rngcz)&ngsl, &t t%le%\:;én?tion described herein as
Et:];%a}i_ﬂi\éfz ;'r ég@m ra?%!b%qghe{are?%@ﬁ@ﬁ%@'{ﬁl&(@g&he c?ompound or
pounds with a' pharmaceutical carrier according to conventional
pharmaceutical compounding techniques. The carrier may take a wide variety
of forms depending upon the desired route of administration (e.g., oral,
parenteral). Thus for liquid oral preparations such as suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, stabilizers, coloring agents and the like; for
solid oral preparations, such as powders, capsules and tablets, suitable carriers

and additives include starches, sugars, diluents, granulating agents, lubricants,
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Exo-1 0-(8-Aza-bicyclo[3.2. 1l]oct-3-yl)-3-(1
Htetrazol -5-yl)-1 OH phenoxazi ne; Exo- 1
W@2{08/06%236 bi cycl o[ 3. 2. 1]oct-3-yl)-1 PCT/US2005/046691
OH phenoxazi ne- 3-carbonitrile; Exo-3-[1
O (8- Aza- bi cycl o[ 3. 2. 1]oct 3-yl)-1

w@j{gﬁno 3@ Sﬁ&%ggﬁ e szadfll(]@(y))éch%gnzrgll pr%p%ranons may also be
1]c@§t*ed3wf1/|41 EuBs@HCQ@%GW%é Isf} a% @‘% Qﬁt%'n rdola‘Fezd s0 as to modulate

6- Hydr oxy- 10- ( 8- net hy
1}hﬁ:m33)qﬂlbad asopbiéno Xk wareﬁterahadhmmsttnanbe the carrier will

1%%8%&/ (éjnrs)z'as 10%03{9 F&Y%?W%@Pﬁ" yid r’ed| myiQﬁ added to increase

- %bhmiﬂ“t)h@ﬁib rserVatm( anﬁhwblabnyber%léﬁ@obéauﬁbr% Fhay also be
1] oct 1 OH phenot hi azi n-3-yl)-pyrrolidin-

Re;aqueous carriers along with appropriate additives.
10- [8 (3- Met hyl - but - 2-enyl ) - 8 aza- bi cycl o[ 3. 2.

_11”0“ ?ggﬂéwée%‘s@f‘%&%gh% 0 the [B/re}serﬁ)lylFnr/é)rlwt%odnI rrr]1ay be
[ B6inisterad 1r3a)é||r@é aglly §ose %rﬁhé%&ﬂapﬁéﬁlﬁdosage may be
1] oct-3-yl)-1 OHphenot hi azin-3-yl)-

h@dmﬁe@(ﬂ inodivigled dosgs)of twohtmea or four times daily. Furthermore,

?Hﬁg[lgég ﬁ%’t %‘Hgé%rﬁ ri\@i'rg%?g[ Y lg%éﬁﬁnenr?set'épé/c& in ln?ranasalcform via

3tqd|c)al Imebhﬁl‘a;@lﬁable{lntranasal vehicles, or via transdermal skin patches well
3- Met hyl - but - nyl ) - 8- aza- bi cycl of 3.

B&WU y'pgaelsl@me;cbwethgt alita prp@admlnlstered in the formof a

ygé %%e @I Ilveg%rsy% ébl Cygﬂ%%@bﬁ%lﬂ%ﬁ%ﬁb\}lvglll pf course, be

Obbmthmmtsl‘ratmmhén wtaeﬁrmttenbllhrdughobt{he' Hosaje parfien.

(3- Hydroxy-pyrrolidin-1 yI)

0- (8- net hy| - 8-aza- bi cycl o[ 3. 2. 1 oct-3-yl)-1
OthenBt“hﬁlﬁf’l gRpagery tp- cm@t:ﬂgliﬁqq@ the art that the therapeutically

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
associated with the particular subject being treated, including subject age,
weight, diet and time of administration, will result in the need to adjust the dose
to an appropriate therapeutic level. The above dosages are thus exemplary of
the average case. There can, of course, be individual instances where higher
or lower dosage ranges are merited, and such are within the scope of this

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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10- (3- Met hyl - 8-aza-bicyclo[3.2. 1]oct-3-yl)-1
OH phenot hi azi ne- 3-carboxylic acid ethyl am de;
wEeeAdRT€ 8- Aza- bi cycl o[ 3. 2. PCT/US2005/046691
1] oct - 3-yl ) - 10H phenoxazi ne- 3- car boxylic acid
di et hyl am de;
do- 1078- Thi ophe aza- bIC
fgtadeyraginens BRERistdiE e e iougky¥e ef ki gmpounds of the
dirﬁbhﬂbﬁ@s%algesncs is reqwred for a subject jn nee tl‘tegeof.
Endo- 10- (8- Pyri di n- 2-yl'nmet hyl - 8- aza- bi cycl o[ 3. 2.
1] oct-3-yl)-1 OH phenoxazi ne- 3-carboxylic acid
di et hylTaeiidesntion also prowdes a pharmaceutical or veterinary pack or kit

ColO 8- Thi azol - ﬁhé& ablc E
CANREFING. QNG Oﬁmqr%ﬁg e gvn ePrrl?oQ Vo, e gfthe ingredients of
dtrfétﬂyérﬂﬁ@l&%tlcg!”% J‘&eﬁlﬁa HESHRbbtio oéfz eqh\‘Fé(r‘Ftéﬁ{. Dpftionally

1] oct-3-yl) - H phenoxazi'ne- 3- car I c aci
daeqogvatam\uaj such container(s) can be a notice in the form prescribed by a

1 r|d t hyl - 8-aza-hi cycl o] 3. 2.
ToBveh gt A1 Rt lEy e mastEsds: pepdrafkior
dpRaiyAceutitals &nsieto |cal products, which notice reflects approval by the
O [ 8- (3- Met hyl - but - 2- eny! ) - 8- aza- bi cycl 0[3.2
1pgencizolmanyfagiige A hymep@dpinisteation.
di et hyl am de; Endo-10-[8-(1
H | mi dazol - 2-yl net hyl ) - 8- aza- bi cycl o[ 3. 2.

1] oct - Fhglcompdarplsarida pratent ineatibexydy be @@ed to treat mild to
di et hyl am de; Endo-1 0-(8-Benzyl -8-aza- bi C%}E o[ 3. 2.

15@¥arepajn jn Waﬁnztp;lﬂ@@ﬁg(aalmfés §UQla|a§J,1mar§s admlmstratlon of an
AL B8 A TRE BB Gl i fom about 0.1 mo o

dakotityl 600eng, Einq»aiilcﬂra& tharwmthBOéBﬁgittaaboumﬁ(lﬂ mgdr, more

ﬂ)%ﬁl@%g&lfﬁgrl] a ?18 (r)ﬁ(ga o} about 100%r box lalcst:lve"aj1 ?qufedient ina
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 as will the types of pain being

freated.

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
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, visceral pain, structural or soft tissue injury
related pain, progressive disease related pain, neuropathic pain and acute pain
such as caused by acute injury, trauma or surgery and chronic pain such as
headache and that caused by neuropathic conditions, post-stroke conditions,
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Exo- 10- (8- Pyri di n- 2-yl met hyl - 8- aza- bi cycl o[ 3. 2.
1] oct-3-yl)-1 OH phenoxazi ne-3- carboxylic acid
waele@blogd2aen de; PCT/US2005/046691

Exo- 10- ( 8- Thi ophen”™-yl nmet hyl - 8- aza- bi cycl o[ 3. 2.

1] oct-3-yl)-1 OH phenoxazi ne- 3-carboxylic acid

di et hyl am,de; Exo-1

OCT@%Sa%fWQTa"B%t 2-enyl ) - 8- aza- bi cycl o[ 3. 2.

1] oct-3-yl)-1 OH phenoxazi ne- 3-carboxylic acid

di et hyl am de; Exo-1

0- ( 8- P@Dhmqur@-sydfr’t’ﬁe byesedit immntion pod a[s. @seful as

Py PaEds s ARG oy bRl BSbnls i b8 trpatment and
éﬂ)l@vbnlﬁoﬁ |o€néﬂhbl@§l@él@?ﬂ¥p§3&:h%tﬁé‘b@ﬁdlﬁbh§ B¢ irfstance, depression
o Férlgg]é@g 8.djseasenhayemisdenths tgaimens oﬁ urological and
13@?{;‘6-?0%& dco]nc%@r{%h%}%%hgg FrindrRENhESc8%hd premature

Oejéauléd:ibanm'éd}damér’ﬂs for8draigaariel sigehsi[abude, dhehts-fdr wbating
%ghenoxam ne- 3- carboxylic acid diet hyI am de;

s pad cianhesy cadigrascylanraanys pnd casdiopraipetive aents and

MRS AL o

1] oct-3-yl)-7-pyridin- -1 OH phenoxazi n-4-ol;
5”?8 ; %%&W@%&f%@ﬁ? Dg&sgflglrmeem g[&also useful in treating pain

é%}é(}gée'&by)(’ b%te]ag?(ﬁlﬁgi gﬁé?@iagbid 4rhitis, fibromyalgia, migraine,
1headachey tgothacie, diuwn Gsuﬁhnx%amkbi’qelﬁm padicutes; venomous snake

] 3. 2. . . .
i S8 pE Rap AL Reiaganie Bagder, benignoRipsione
EngisertropRy, hﬂt@tst&rdl’)z&¥$tﬁisn rHinitis; dontact dermatltls/hypersensmwty, itch,
0-( 8- pyri di n- 2- | - 8-aza-bic clo[3.2. 1J0

3e6AeMma, WWH@H&X@MW\%’US Frdedtin cebuliles.- Qﬁl@ﬂQI@,[S&I@tIC neuritis,
ThaRbmtna jbinf nBYFIG "pedphcraPhE RN BERALrifls, & 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, splenopalatiné
neuralgia, supraorbital neuralgia, vidian neuralgia, inflammatory boWeI disease,
irritable bowel syndrome, sinus headache, tension headache, labor, childbirth,
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Endo- 7- Pyri di n-4-yl -10- (8- pyri di n-2-yl met hyl - 8-aza- bi c
ycl o[ 3. 2. 1]oct-3-yl)-10Hphenoxazi n- 4-ol;
wEeae/dR7€ 8- Phenet hyl - 8- aza- bi cycl of 3. 2. PCT/US2005/046691
1] oct-3-yl)-7-pyridin-3-yl -1 OHphenoxazi n- 4-ol;
Endo- 10- ( 8- Aza- bi cycl o[ 3. 2.
1] oct - 3-yl ) - 6- met hoxy- 3- pyri di n 3-yl -1 OHphenoxazi ne;
FReaster HERS - ANGHGANGRTN- 4- v -
0- (8- pyridin-2-yl nmet hyl - 8- aza-bicyclo[3.2. 1] oct -
3-yl)-1 OH phenoxazi ne; Endo- 6- Met hoxy-1
0- ( 8- rjh&egall“a)yﬂo-tﬂe alse diitlaepke‘s{e’ht 2ompounds in treatment of the

gﬂgé:ﬁtqs({&%@?ﬂ?p a’:\%ﬁ%@ﬂl@ egf hoevnﬂoégfzﬂlega%ggtlcglly effective

i o

Hromiad moﬁe)s 18ttiph elosgarould 3|kglly)fall phme;mapgacﬂétfmm! dbout 0.01
End 8- Thi en 2- th aza

Moot 1 P08 de AL AR et ik B Restdipanér cay
Eaﬂﬁn%vb?aggelq}“d )AUnh&h.n- 2- yl net hyl - 8- aza- bi cycl of 3. 2.

1] oct - 3-yl’) - 10Hphenoxazi n- 3-yl)-phenyl } - acet am de;

Exo- N-{2-[ 10- (8- Aza-bicycl o[ 3.2. 1]oct-3-yl)-1

OH- phenoxazi n- 3-yl ) -phenyl } - acetam de; Endo-N-{2-[1
0-(8-Aza-bicyclo[3.2. 1l]oct-3-yl)-6-hydroxy-1

OH phenoxazi n- 3- )GENER)@IDQY}NWI@TMEETHODS

Endo- N*-ti O*8- Aza- bi cycl o[ 3.2. 1]Joct-3-yl)-8-nethoxy-1

OH- ph | .
o gy by AR 44 onin o gmivesis
Hhtae:bo%ceSNlm Dhe]g@maleswtthetaznnaﬁ]ods 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 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.

Scheme 1
woullS o5
D‘ D/ Stage 1.1 Stage 1.2 HN
fﬁ
N 1.3 N

R
X T Stage 1.4 Stage 1.5
Stage1 3
A Y- A
N

The preparation of compounds of this invention is illustrated in Schemes

1.4

1 through 11. The overall strategy in Scheme 1 is based on the synthesis of
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10- (8- Pyridi n-2-yl net hyl - 8- aza-bi cyc! o[ 3. 2. 1] oct - 3-yl)
-3-(1 Htetrazol -5-yl)-10Hphenot hi azi ne;
wa0e068692z@- bi cycl o[ 3. 2. 1l]oct-3-yl)-3-(1 PCT/US2005/046691
Htetrazol - 5-yl)-10H phenot hi azi ne;
N. N- Di et hyl - 10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2.
%oct -3-yl)-1 OH phenot hi azi ne- 3- car boxam di ne;
ARPISPERER)Y Sybsiity rapeunds of fermyle B44Y =i ) thabpre 2

oA et it gt ERISRAGCH et eGRbRENA Bribffia 1.5, 1n
I—Bmmppads oﬁfqrtnmalmjﬂoh@grmtdw)(ﬁaam_each Ibe ashalogen atom,

eI nGharE e RENoNT # Bitgodb: 48 sk areidged M-
1?rdt§cté€%—§hﬁ%¥d7di;5&r?diﬁe 1.1 is condensed with a properly substituted O-
1] oct-3-yl)-6-met hoxy-3-pyridin-3-yl-1

Opropeetrdirieani O N0 thiphenob(Ye3®) BR3. The protective group on the
MaTRagh bb T B Ry Pokas eyl oAy, dkeny or
Laetkardd grouplBhvinbR catBitagy AR e thardpexitichily aséfdl products of

di et hylam de; 10-(8-Aza-bicyclo|3. 2.
1tz tveniion. hawirees - memaisrebe iflusrometiadeatbooyy | i c

by R Bk e o BBk A Bl Ml (G ppd (CH)s,
adseful paithyl arithid@heaodpr@tedtive gredss (RY) idsheicaewer Sikyl groups,
tautoners, solvates, or pharnmaceutically acceptable

sBPEY | Halkylsilyl 20ebihedikee mbepiPrEAe ibsiifieris esdhe protected

EHERY B RS 2L AR Lol hlogens ape

(trifluovdraethianesalfahytmxyp GEhe Cogroup iis tixs Sapdsitidrl mal beea

Ol R B S s

t fidfkyPamfosulfonyl or trifluoromethanesulfonyloxy. Stage 1.2 includes
deprotection of the phenol or thiophenol protective group. Such
transformations may include the dealkylation of lower alkyl ethers to give their
corresponding alcohols using reagents such as boron trihalides, or dealkylation
of lower alkyl thioethers using reagents such as Na/NH;. A benzyl protective
group may be removed under conditions of hydrogenation in the presence of a
transition metal such as palladium. Trialkylsilyl protective groups may be
removed by treatment with a source of fluoride anion such as tetrabutyl
ammonium fluoride, or by exposure to an inorganic acid such as aqueous
hydrogen chloride and the like. ,

In stage 1.3, hydroxyaniline (Y=0) or thioaniline (Y=S) 1.4 may be
condensed with an appropriately substituted benzene moiety 1.5. Substituents
Xz and X3 may include halogens, trifluoromethanesulfonyloxy, or a nitro group.
Useful coupling conditions of the anilino nitrogen with a compound of formula
1.5 include palladium catalyzed condensations in the presence of a phosphine

ligand such as Pda(dba); and a base such as cesium carbonate. Coupling of
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preferably less than 10 % nore preferably |l ess than 5

% even nore preferably less than 2 % and even nore
wee@bosanty | ess than 1 % of the | evorotatory PEDIBI005/046691

cal cul ated as. Another enbodi nent of the present

invention is a conposition conprising the |evorotatory

BiilEroa’ e sinebaih WA paBBo s sHles PRefy Bodp may
depeiceeH UstHPONMLRATRbe EBUﬁﬁfg%o?ﬂWdIn ddyid tH?é f968feps
g?ﬁ t 25 %

context, substanti free from neans | ess
pd@emfmul i stages1 Bhaayb@ r%/ensedefvuth biagylaihgr dmdmaryd thioether

0/ | %and
foueTn e festhS T Bhpagof 8 e Bl arang: sk EoaRidyne
C@ér@dérﬁkfaﬂén aetlder @dsﬁ@bunamap@rmlﬁ 4.4 Hhe cBPBBAdSs of formula

i nvention provides the endo i soner of a conpound of
f Mﬂ ﬁel(i Icompeingisiof Sainaula dup tuekie steps teythenaffegteq by treatment

lﬂgﬁialﬁ'ﬁiﬁ %‘ﬁ(g‘gﬁ% p8 aséﬁjtnq gé%ﬁga\t;gﬂﬂleg SUit&5ie s%'l\ﬂant such

cagmnﬁetuwpmmaaﬂ@m si ng the endo i soner of a conpound
of forrmula (I) wherein said conposition_ is
subst ahbe 5139'90'1“?@@3? petsomeofdhe cosgpapalign Baiween compounds of

1%’z?\iri:]gjb(tcfess rﬁw Bgﬁﬁ/agpre Eaeg‘r%c? SS hanﬂ?oll)cg%ﬁanrg&ethe R4

ps@bstitadrityin Icesrpouhds o$fc%mLéa/ J¢5) almd enrthefreacattdrycdr&hstmns used

t han %and even referahly less than.1 %.0
o485 Thé gRBensaloBe AT HeDRNE AP ViEw T T m?&%\t#"a[)'e in the

| R RAT L (b fb\f'él\%‘?pléhqh SilSEOARA R?—;flat%d éﬁ’r?éﬂb%ln%nts of

formul'a (1) wherein said compound I's substanti
f aroendticonystamsebydVi Eoheiceo. Bakdeidenpanchd/. W nBrandt iai @rganic

BB R ot B BB RIS O POV IS e

of The protective group P can be removed to obtain secondary amines 1
as illustrated for Stage 1.4. These transformations may be carried out using
certain acidic reagents such as hydrogen bromide or trimethylsilyl iodide.
Phenoxazines (Y=0) or phenothiazines (Y=S) of type 1.6 bearing readily
cleavable groups such as methyl, allyl or benzyl may be transformed into the
aforementioned alkoxycarbonyl derivatives by treatment with
alkanylchloroformates such as ethyl chloroformate or 1-chloroethyl
chloroformate and thus serve as sources of phenoxazines and phenothiazines
1. Phenoxazines or phenothiazines of type 1.6 bearing a trifluormethylcarbonyl
group may be treated with potassium carbonate in an alcoholic solvent such as
methanol fo yield phenoxazines and phenothiazines 1.

Finally the secondary amines 1 may be converted to a compound of
formula 2 as shown in Stage 1.5. These transformations may be carried out by
reductive alkylation using a carbonyl compound and a reducing agent such as
sodium borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride,

or tetramethylammonium triacetoxyborohydride. They may also be carried out
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formula (1) wherein said conposition is substantially

free fromthe endo i sonmerof said conpound. In the
w@e@soe27€ont ext, substantially free neans | esBCT/O82002646691

% preferably less than 10 % nore preferably |ess

than 5 % even nore preferably less than 2 %and even

g&gp@,@ﬂer %? ﬁ%ﬁy@%ﬂfw mﬂ)gaéﬁ kx'ﬁ@?ﬁﬁ abdmn brganic or

| MRIEAI©BasO P! | se a mixture of the exo and endo
i soners of a conmpound of formula (l1). The conpounds of
t he pr ége Rl fungtientn cnmmyndﬁ §®rt9ernaydmamnwemtedhetof@10mp G,

AT SR RE E iR S ER R s Brlico A PRiEBrinfhetegpevele as
f@éﬁied Reréf) té gmc(:orﬁb@umwbrmald |y W%@ﬂﬂhé‘bi ﬂxrﬁ:ﬂbh% a
(Ref. Inter national J. Pharm, 1986, 01-21

Pralpgeser trifluggomethanesulienylaxy, i mamheecadry@ned twaru ester via
kﬁlﬂ%&a‘?b&gﬁéﬁoﬁ U;:lhgeca%cgn %B%%E%‘If‘%}‘leéh’ppgﬁ? %ﬁ:‘%m o talkanyl

epar ron o onpounds

| v, lamld aopalda‘d1fudmeaatalyhmummbisctﬁbhanﬁph@smm@é)e
salts, ?ﬁresentatlve organj ¢ or 1 norganic acj ds

i pilastiem(Bdichlgriden spulbsaateatly., themGhisgmegler. dhe ester may be
?g&’dre QA4S a IHHBIAL Soid PRRE %EP&?){?NC S Mfag?herﬁ‘ bk dofipled with

phosphoric, "acetic, propionic
samenania, a prmrnalry: arrflmrmrl aseaquadiacy atrang m form & ptimacy, secondary
benzoi c thagﬁsul f.onj

G AT SPE RN ATSHRUYEN the comvsisipp of a carboxylic acid
PRBY Gmide ﬁ%@mé‘ééﬁié%%{ltfv%”éﬁ acRr $bHEE BSIGTtRIINGI chioride,

cycl ohexanesul fam c, salicylic, saccharini ¢ or
t exdlylavieritse o thebkel. fonzypectberatscmotmmBgamaoncreactnon using
|ﬂ0@§?n|c bases. i nclude. but are basi c

o fr R Eiie 18 i BresBlibn B ankan il Plpidradne
CAR&ina€veld] BlehsuivierdsTbnof a b e diciiMogn afffds Hfayrl% carried

procai ne, alum num calcium [|ithium magnesium
poviags itheriise 6fipapiids gounling. agamis prel 8at1.$nvent i on

| Bl L8RSk BbAtihRISERIE), B5-PALYEBe RS othilSol-1-y1)-N, N, N’ N'-

tetramethyluronium hexafluorophosphate (HATU), O-benzotriazol-1-yl-
N,N,N’,N-tetramethyluronium hexafluorophosphate (HBTU), or the like.
Alternatively, the ester may be converted directly to the amide by the action of
a dimethylaluminum amide.

Alternatively, when the Q function is a halogen or
trifluoromethanesulfonyloxy, it may be converted directly to an amide via
aminocarbonylation using a carbon monoxide source such as molybdenum
hexacarbonyl, an appropriate amine, and a palladium catalyst such as
Hermann’s catalyst.

Alternatively, one may effect the transformation of the group Q to a
substituent G (wherein G is an amidino or heterocycle) by way of a nitrile.
Synthesis of the nitrile may be accomplished by treatment of the compounds 1

or 2 (when Q is bromo or trifluoromethanesulfonyloxy) with Zn(CN), and a
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conpounds of this invention. In general, such prodrugs

wi Il be functional derivatives of the conmpounds that
w@ae®enerds | y convertible in vivo into the requP€BUS2005/046691

compound. Thus, in the nethods of treatment of the

present invention, the term "adm nistering" shal

enconpass the treatnent of the various disorders

pedladiunb edtalyst lsutih as ¢BhydlRd s hdraatment of theseqrapagndsy 1 or 2

i EBaLr BB PR el EorBeRBlesir B athicing fctgna

driuyd MAe Mithify isaFlEted Ghithayidedxylaminkeuniddrikersic conditions to afford
Conventional procedures for the selection and

o @pieneat Treatmenkef thalgeme ety a grioary PEspgidaly @mine, CuCl,

descri ped, f e, i i " .
3125 i B eFBREBl o mPRQlaR ot e s
s?‘éﬁ?ﬁ@r@?ﬂé@ thdamiding eg_trip@:mnha‘oétrai plesast inveationi Migrowave
er, ey may accor ' '

e Se sexagul g ot M GRS B ora
TS BTG By TRUPSThpRES IjgrOUaR IrRFuficHR! Theomme.
ddscribed abdverie ofstanerdaldn ipa pseparaiie phcomposodpwherein G is
the present _invention. Furthernor

hoisrasaine The/HINe GFa S CYBSOUHILNA) Chrp L BGgophiles known
t@%ﬁé@ér@@ﬁ if ek a8 t@%ﬁ)@; tlﬁ%%étgﬁo%wl@g of thprdsepl inedtiom For

he present inventi addi tion, some of the
instamcen taatiay of anmxiroewethe€ Dhiprovides exaginzelones, and treatment

rates) o N organi c_ s . .
4P 25 a7l SEETRR PR o S aro g SR rvanes
éiﬁﬁla?r&?ﬂ?e gbatnhért of veBkimnwitdheibayltdiorde retheqwresance of a
the preparation of the conpounds according to the
tientiarytanoineqgives exafbiadinzelog ofrthegresant iR dOfer s, t hese
i sonme nay. b ' iqques
such AeRRENER. PR BhPonirs eI RINAIgREh aldb bl ey
PRIuBFRaRMcsOIfsBieE groliprmay participdite indtrahsiioameétalmediated
coupling reactions such as Suzuki, Stille or Negishi chemistry.
Desired end products of the present invention may include chemical
modifications at Rs. Such transformations may include the dealkylation of
lower alkyl ethers to give the corresponding alcohols using reagents such as
boron trihalides. Compounds where Rgis a halogen atom may participate in
transition metal-mediated coupling reactions such as Suzuki, Stille or Negishi

chemistry.
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may be prepared either by enantiospecific synthesis or
by resolution. The conpounds may, for exanple, be

WO e®o6lo§ds i Nt o t heir conmponent enantionmers by BCEOSENEH046691
techni ques, such as the formation of diastereoneric
pairs by salt formation with an optically active acid,
such as (-)-di-p-toluoyl-d-tartaric acid and/ or

(+)-di-p-toluoyl-I-tartariSchaeme f ol | owed by
fracti onal crystallizati on and regelxerati on of the X4
free hase.

H‘l;he corpounds 2J esglved by
Rf ti-on of;'/ rs amg—a%g—j—z»fmi—f d
,%mto Qb C separatl o obefioval of the NH;

ch| ral auxi |ary Al ternatively, the& conpounds may bg
resdved using2d chiral HPLC col &#fm. During any of t &
processes for prepar tion of the corrpoynds on t he

pregent inven may be nec

d by P\ % th—pr te ensilive, o e \ oups on
an 0 gcules conceERed> This y be achi eved
bysfggéx@@ of conv tienal protecting %E%a%?, such as
t hose described (i |Protective G oups ify gani c

Chenistry , ed. InF.WeMOnie, Plenum Bressis1973; and
T.W Geene & P. &M Wits, Protective Goups in

O gang (fq?e%ﬁﬂtzh&f‘thﬁes ad %h@rﬁé(ﬁv@}épﬁro%m&o the By ntheBieof

protecting groups my be renoved at a conveni ent

sheéresquines (Ye@)orphiengthiazined §YxSbiv- findhistsreenta an

AR Cuba e TR RO L b idBHERBL Y <8y bR 2 s

gﬂté?;lwtﬁ%ﬁ%erééhételyagmLﬁba eeazewe\metyczam mnehe presence of

m ni stered al one, they will gene

atabaj suar agl po’tasatgum gafponale phsgfilwﬁg:‘l)lf%eélgﬁl inan organic
gﬂ%e%ﬁ%%@é%'tﬁrb%{h&l ﬂ{rn@rﬁlﬂgnamﬁﬁf ‘\atc%?ar‘g’ldeh dfrﬁ%&ﬂsdl@mde or

adm ni stration and sfandard

PRANSBSLThOWALN Stagedd. ¢r IApmrgpmHtasubsiﬁuefﬁta%1 anth Xz in this
present invention is di re E ar maceut i .cal

sehame gy inchifsoRalegensag ,tﬁgf qogprﬁg Alfapdoxy- " &age 2.2,
Fr mbauhdorit) R1Ed9Eed fe corresponding amine. This reduction

can be accomplished via treatment with tin(ll) chloride in an alcoholic solvent
such as ethanol. Stage 2.3 depicts the conversion of primary aniline 2.4 to
secondary aniline 2.6, which can be accomplished via reductive alkylation
using a carbonyl compound 2.5 and a reducing agent such as sodium
borohydride, sodium cyanoborohydride, sodium triacetoxyborohydride, or |
tetramethylammonium triacetoxyborohydride. Stage 2.4 depicts formation of
compouhds of formula 1.6, which can be accomplished by treatment of

secondary aniline 2.6 with an appropriate base such as potassium carbonate.
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pharmaceutically acceptable carriers, excipients or
di luents. By way of exanple, in the pharnmaceutical and
WO 106/069226 Y conposi ti ons of the present inventPONUS1008046691

conmpounds of the present invention nmay be adm xed with
any suitable binder(s), lubricant(s), suspending

agent (s), coating agent(s), and/or sol ubilising

agent (s). Tablets or cSghemes3of the conpounds may be
administered singly or two or nore at a tine,Xas

appropriateyHt ial sQ _passible to admni t he
corrpqu“tif?\;g sust ai nid el e%.’f@if%_ﬁ.tml—ﬁati ns.
Al t er natixFel y, thg eonpounds of the g oJefmul a

(1) can be adm nisfered by inhalation or in tphe form
of a suppgsitory or pggsary, or they may b applied
t opi cal | y3'i n the form®of a lotion, solution, cream
oi ntment or dusting powder. An alternative neans of

L o o P S RGE ol 2 m i
e&ﬁﬂ%?ﬁs ) éoHrgaﬁf)ro%ﬂg%%?%}tﬁ@[rﬁhQﬁbpﬁénépd#@);wﬂ 2ngtrothiophenol

yCo I qui hey can also b .
(Ve mhay tedndehsed withcmappiopoatebf suhstilisied benzege ragigty of
by weight, jnto anoi ntnent consj.sting |
igbe i LiciepimBanaris Ropains Camusy R RPLE,Sbstents X
MERL 'ir‘lcﬂ\‘?(ﬁéhék‘) cR§ @A rtMAldropfetAgnaBifohglokgqui red. For
sonme applications, preferably the conpositions are
adm nistered orally in the formof tablets containing
exci pients such as starch %rchlea#t@se, or in capsules

or ovul es either al one or ture with

excipients, or in the formof elixirs, solutfions R A Y—NH,

su ons & Qg flavoring or . ¥ipgNagent s\ 1.1
R%osi ti OE@; wel Peg&H he &‘@dsne) cam
al s X4 nj ectiéd™>parenteral ly, for exanpKe Stage 4.2

i ntracavenosal ly, intravenously, intranuscul@rly or
subdi& aneously. 122 this case, the conposilions will
conprise a suitable carrier

SO0
AN

Z >N

@ 1.6

N
P

Scheme 4 illustrates an alternative approach to the synthesis of
phenoxazines (Y=0) or phenothiazines (Y=S) 1.6. Condensation of
appropriately substituted phenols (Y=0) or thiophenols (Y=8) 2.2 with
substituted benzene moiety 1.5 under Ullmann type coupling conditions as
shown in stage 4.1 may result in the formation of biaryl ethers (Y=0) or biaryl
thioethers (Y=S) 4.1. Appropriate Xi, Xz and X3 substituents may include
halogens and trifluoromethanesulfonyloxy. Palladium catalyzed condensation
of biaryl ethers or biaryl thioethers 4.1 with bridged N1 -protected 4-
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or diluent. For parenteral admnistration, the

conpositions are best used in the formof a sterile
waouens760l uti on which nay contain ot her subsPEnUs®)5/046691

for exanple enough salts or nonosacchari des to nake

the solution isotonic with blood. For buccal or

subl i ngual adm nistration the conpositions nmay be

amsinbpipetieires 1.0 in tes presenoé of alnhesphine ligangrgyeh anrendba)s

can be fornulated. in a,conyenti,onal . r £
angra Rase SKSRFSEESHIMF ﬁaésai;homlrﬂggggi%%ﬁyay@éuﬁ in the

fgﬁﬂ%‘tﬁ@ Ibf @ﬂénd%@ﬂr%‘s%ﬂﬂwé?ﬁ%i@ﬁin&@ﬂ.%ﬁf the conpounds

nvention descri bed herein as the active
i ngredient can be prepared by intimately m xing the
conmpound or conpounds vvitg emE\gmaceuti cal carrier
according to conventi onal —p?ﬁm-rra'ceuti cal conpoundi ng
techni ques. The carrier take a wide variety ofXz

forms_depepdig upbn the tesi r&ghelsout e of Y.

adm nR gtlon(e.g., al , pal'—en{—ehﬁal).R4fo
['iquid ordl "¥yepargti Offs such as suspensi ORs 3i S
and sol utions, suitable carriers and additives i'nchude
water, glycols, oils, 3idecohol s, flavoring agentg,
preservati“ves, stabili“Zers, coloring agents and the
like; for solid oral preparations, such as powders,

capsi s ot <0 oL, o o e L AR 0 e
lﬁ%o':&f?ﬁn% _5”%5)(’ fsaﬁﬁs%dtﬂrpf#er 2aclo S bhhgsioptiatddy @Gﬁéﬁtatedgrdwenols

oral preparations nmay al so be coate
WD) subrsspiverets §<S) &$ witigan sppropsiatelyisubpiuteshberress
as  to nodul ate the [or site of absornt.l 0 :
el of aNORE IFPERTURs SRoPi gt Bl s 1du §pstitvents
e %tfnd% S5 ihél8ddRbRIgeRRbrafiBromegiaristifoaylory. be
added t o her éase solubﬂ ity or preservation.
I nj ectabl e suspensions or solutions may al so be

prepared utilizing aqueous §é‘ﬁéﬂ1§r65 along wth
appropriate additives. -

X4
. @)(2 HYD/Q N Y.
. 4 R i
X, PN A )—NH; ZSNH C22 LN,
Rer — PP

Z X, Stage6.1 A Stage 6.2 (5 Q

<y AN

N N >

1.5 P 6.1 P 2.6

Scheme 6 illustrates an alternative approach to the synthesis of
intermediates 2.6. An appropriately substituted compound of formula 1.5 may
be reacted with bridged N1-protected 4-aminopiperidines 1.1 in the presence of
a palladium catalyst such as Pdx(dba)s, a phosphine ligand and a base such as
cesium carbonate as shown in stage 6.1. Appropriate X4 and X substituents
may include halogens and trifluoromethanesulfonyloxy. Compounds of formula
6.1 may then be reacted with appropriately substituted phenols (Y=0) or
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Advant ageousl y, conpounds of the present invention may

be adm nistered in a single daily dose, or the total
walabpetocage may be admi nistered in divided dBEEESDNS/046691
two, three or four tinmes daily. Furthernore, conpounds
for the present invention can be adm nistered in
intranasal formvia topical use of suitable intranasal
thRphehels,(YeS) .2 undensimenaitypk coupingctessitipns tokrigigranilines
to those skilled in that art. To be admi nistered in

2-AESIHPM N Satag?gngder mal delivery system the dosage
adm nistration wll, of course, be continuous rather

than intermttent throughout the dosage reginen. It is

al so apparent to one skilled$8M&% art that the

t herapeutically effective dose for active conmpounds of
the invention or a phar maceutiical €onposiii'oh t heseof

will vary according to the des i effvectl_There

opii-al  dos&ges~telbg.@adn niff er'ed mey be r’%adhm
NQ%%NHE& anII vary - w t he partdgubar co
us d

, the ndde of adm ni strg®ipn, the strength of tiJeJ
A

9]

prepdration, arm® the advancement 7df the di sease .
condi tion. |Inyadditipn, fact &rs associated with theN 7.3
particulge ! Sibj bei ng treated, including subject P
e 7.3l g g nd time of admnistration, wll
result in the]need to adjust the dose to an
appropriate @apeuti c level. The above dosages are
t hus exenpl aryof jhe average case. There can, of
course, be inavidual instances where higher or |ower
dosage ranges are nerited, and such are within the
scope of this invention. Conpounds of this invention
may bgcREMET 8leiratbs ah altarmafivé bppfoachdoitimg synthesis of

Chmpomanond < ekshg e ncgmeiy e b pRgRslr

SHER BT S APRSB Sl v poece
4-aminopiperidines 1.1 may result in formation of intermediate 7.1 as shown in
stage 7.1. Appropriate Xi, Xz, and X3 substituents may include halogens and
trifluoromethanesulfonyloxy. Reaction of compounds 7.1 with appropriately
substituted phenol (Y=0) or thiophenols (Y=8) 7.2 under Ullmann like coupling
conditions may result in formation of compounds 7.3 as shown in stage 7.2.
Finally, ring closure of compounds 7.4 may be accomplished in the presence of
a palladium catalyst such as Pdx(dba)s, a phosphine ligand such as 4,5-
bis(diphenylphosiohino)-Q,9-dimethylxanthene (xant phos) and a base such as

potassium tert-butoxide or cesium carbonate as shown in stage 7.3.
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The invention al so provides a pharnmaceutical or

veterinary pack or kit conprising one or nore
waeobasness filled with one or nore of the i ngPEUSIINT046691

of the pharmaceutical and veterinary conpositions of

the invention. Optionally associated wth such

container(s) can be a notice in the form prescribed by

a governmental agency reguléﬁﬂﬁgﬁlﬁe manuf acture, use

or sal e of pharnaceuticals or biological products, g

whi ch notice reflects by X gency of '

Q
manuf actureP SIaJ—e human a |strz?:\1 ifons )Fh
co ésen ] orx2 ) used & g~
m@&ldtm&re pa|n| vvarm ani mal s such
as gg‘érﬂl stratio an a‘?ﬁ@leé@m cal ly X4
effectlve dose e dosage ge woul d be from about.

0.18My to about 15,000 ng, im p&2ticular from aboutN o 83
ng to about 3500 ng or, nore particularly from abou

100 ng to abou 100@ active |ngreﬁ.m;gt
regi nen of 1 t ti mes per dayRfor

( 70StRag)8-human; > it PB9SBfar ent dfe I I ed
in the art that t g tRerapeutically effecti am)unt

sl

for active conpo of the invention will[yaly as
will the types of n being treated. For
adm ni strati on, har Bceuti cal conpositiomris 1.6
preferably provi ded in the formof tablets containing
0.01 , 10 0, 50.0, 100, 150, 200, 250 and 500

mll | t di

syrrpt éd’j‘@gﬁa @r\{g tler[] ‘6’8'&35 o°ft‘{h§r§)ﬁ%ﬁ'@8? (Y50) or

gfﬁehf)ﬁﬁe%ﬁﬁ% 2G4 85arff ishisedi o 8 URthdrd-IQ ¥dupling dfitridged
cope o0 e present I nvention include, but are not

IN‘¥prodected, 4-amim@pmmd1m®s i with @mfcrmlatgly pelpptiuéed and

pai ﬁ?&tegféﬁg'lf)ﬁs z%,r_%ﬁ) BF &E %ﬂ?% *S)Vé S HoiRi'stage 8.1.

Useful phenol or thiophenol protective groups for compounds 8.1 include lower
alkyl groups, benzyl, trialkylsilyl and the like. Appropriate X4, Xz, and X3
substituents may include halogens and trifluoromethanesulfonyloxy. The
resulting compounds 8.2 may be condensed with appropriately functionalized
benzene compounds 3.2 to yield diarylanilines 8.3. Stage 8.3 includes
deprotection of the phenol or thiophenol protective group. Such
transformations may include the dealkylation of lower alkyl ethers to give their
corresponding elcohols using reagents such as boron trihalides or the
dealkylation of the alkyl thioethers using Na/NH3. A benzyl protective group
may be removed under conditions of hydrogenation in the presence of a
transition metal such as palladium. Trialkylsilyl protective groups may be
removed by treatment with a source of fluoride anion such as tetrabutyl
ammonium fluoride, or by exposure to an inorganic acid such as aqueous
hydrogen chloride and the like. Finally, ring closure of compounds 8.3 to

phenoxazines or phenothiazines 1.6 may be accomplished via an Ullmann type
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rel ated pain, progressive disease related pain,
neur opat hi ¢ pain and acute pain such as caused by
W@emb®m692m¢ ury, trauma or surgery and chroni c pBECTIUS20051046691
as headache and that caused by neuropathic conditions,
post - stroke conditions, cancer, and m graine. Conpounds
of the present invention are also useful as
trdAsicrasatiopr &S shtws in afagei 814 anmat ory agents, agents
for the treatnment and prevention of neurol ogical and
psychiatric conditions, for instance, depression and
Par ki nson' s di sease, agentgcHeftie d he treatnent of
urol ogi cal and reproductive gonditions, for instaxce,

uriQagw i ngontj ngpce and prematyre ejq@cul ation, A Y Q
-@ anept s’ druﬁaﬂ%j’lﬂ al- oMol se,sy‘_a%?gga?m SREPI D/
tredt g gas is and diar N~ o di ovascul ar a ébﬂsu
and, car di opr obacti ve agents and agents for the )

treatnment of respiratory di seases. The conpounds of

t he esent i nventd e al so useful in treating pain
cail@%? o&grtﬁiﬁﬁaﬂ;, rheumatoid arthritis,
fi brom/? gi a, Wgnarye, headache, toothache, burn,

sulberas, snake Dbi (in particular, venonous snake

bite), spider bitea,| insect sting, neurogenic bladder,

beni gn prostatic Nypefyirophy, interstitial cystitis,

rhinitis, contactPdermatitis/hypersensitivity, itch,

eczema, pharyngitis, nucositis, enteritis, cellulites,

causal gia, sciatic neuritis, mandi bul ar A?int
[

neur abghemep illustiates| aneihen SynsheticaRrieash 19 SomppyRds 7-4-
AL L i ; L¥BoUh&sSf formula 9.2 with
g
g@yrfo@ﬁaﬁéw @a?a!iit:utedhanpmncﬁs migonnuleee.ﬂ @6 shawairhetape 9.1 may
ystrophy il1ain-Barre syndrgone, € i a .
ineclotnabi e (VDN GBI RAIAEH 6/ BLRe: nAPRIRRTte X1 and
ReW B @Lantd mag%uuaé haRYeAL Gnd triflisrshiithesslahgloxy.
Y grar ne Heada he, peri pheral neuropathy, bilateral
Reiduptien af compoopds By3 todiralnesi $4 as shown in stage 9.2 may be
accomplished using tin(Il) chloride in an alcoholic solvent such as ethanol.
Stage 9.3 depicts the conversion of primary anilines 9.4 to secondary anilines
7.4 and can be accomplished via reductive alkylation using a carbonyl
compounds 2.5 and a reducing agent such as sodium borohydride, sodium
cyanoborohydride, sodium triacetoxyborohydride, or tetramethylammonium

triacetoxyborohydride.
Scheme 10
HY- Q
1 x
X2 ON 10.1 X Y Q
Rem P o R
X3 Stage 10.1 O5N

1.5 9.3
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neur opat hy, postherpetic neuralgia, trigemna

neural gia, optic neuritis, postfebrile neuritis,
woR@eatizng neuritis, segnental neuritis, GombaRdT/US2005/046691

neuritis, neuronitis, cervicobrachial neuralgia,

crani al neural gia, genicul ate neural gia,

gl ossopharyngi al neural gi a, m grai nous neural gi a,

Sehameati biillustetes bgother ispntbetio spareaateorcanpaundseddafpr

SR o B a5
ér}gﬁlﬁ)gllllfglbgf st éiﬁﬂ@@@-ﬁ}‘/drﬂﬁym&ébéﬁﬁﬁbs Suptraetittobehzenes 10.1

lan neuralgia, inflammtory bowel
oy desmusid o redttevioappropyiatey sebstiiied ComaRedReof formula

, q ,I ; ;
d Sncen LR 0pe sePgfops s Bl b SERE 07 Shpprabte Xz and
%9 Eﬁ@é{ﬁ&’eﬁntb indy RRIUR Maleferdianditsfsesmethar@sdifonylosy.

such as those 1isted above, a therapeutically

effective dose can be determ ned by persons skilled in

the art by the use of eg.pBhiesfed ani mal nodels. Such
a dose would likely falFT1mnmthe range of from about

0.01 ng to ab 15, 000 ng_of \acti v&< edi ent Y. Q
admi ni rePNLA 9 ti npsy day for Ian—&/em@EOj@/
kg) . GENERAL, $Y | THODG Refit azent ativey
Bérpodinds ofthepresent i nvet] on cam be Synt hesiE%

in accHMance®@§t™H -t he gener ynt he®t?e "1et hods

descri bed bel owad are ill ubtrat dzai n the schemes<-
that 7¥bl | ow. Since the schened ar§1' nillustration, p '8
the ilnvention shoul d not be cdnstrued as being linited

by the chem cal reactions and, conditions expressed.

The preparation of the various starting materials used

in tHe schenmes is well within| fR€&k7IT of persons

versed is the art. Schenme 1 The preparation of

conpdufils®of Phi's invention i illustrated in Schemes
= ‘
25 g | K NP
Stage 11.1 R\ N
Y=5 ¢ H
1.3

Scheme 11 illustrates another synthetic approach to compounds 1.6. Stage
11.1 depicts the conversion of appropriately substituted 2-hydroxyanilines
(Y=O) 11.1 to compounds 11.2 (Y=0), which can be accomplished via
reductive alkylation using a carbonyl compound 2.5 and a reducing agent such
as sodium borohydride, sodium cyanoborohydride, sodium
triacetoxyborohydride, or tetramethylammonium triacetoxyborohydride.
Appropriately substituted 2-hydroxyanilines 11.2 may be caused to react with
an appropriately substituted benzene 3.2 under Ulimann type conditions or
under basic conditions such as potassium carbonate in DMF (when Xq= NO)

as shown in stage 11.3 to yield compounds of formula 1.6. Appropriate X4 and
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1 through 11. The overall strategy in Schene 1 is

based on the synthesis of appropriately substituted
waeoeowpoeds of formula 1.4 (Y =0, S) that are cpomesmesos6691

with an appropriately substituted conmpound of fornmnula

1.5. In conmpounds of formula 1.5, X2 and X3 can each

be a hal ogen atom trifl uoronet hanesul f onyl oxy

rxz supsgitusints may ivckige helogens, Hlfmr@@eﬂquﬁfulfa@md@émam a nitro
§gbnop| peridine 1.1 is condensed with a properly
sqj‘ ituted Oprotected phenol (Y=0O or thiophenol
(Whe’ibeglocﬂmerﬁ b{el cgjitcbm@tdf\ﬂ@e gbndl]eh?hdnhﬁ cllt\iinpmt{ndsgffgonﬁula 11.2
(represented as may i nc | , I .

dmtfgf;qppgwqjs gf qumql%%m%qg@@é ﬁ}éé‘psi qpa{)]%@e (3 substituent in
' h

gr 7 ug&g%%a cgf%fmuré%bsndﬁqrp%%gcﬁénth@t.bﬁggéa Ror thhe

so0 be trifluoromethyl car
addmepsatidrmnih exterssivad kevieve ankibisytbpicBs iasigtabde imhe literature

L REBrREROIMMIS oT eSS pelRR) Hedtinaem i f araatic

)géf QFWYE Thuck2EKMI Kirdidbr, &l WV Bl in Organlc
Appropri a

e substituents on the protected phenol
tReagiioasoll 970, Vcbnle1a p88id1d). (X- O may incl ude hal ogens

IR e A omRIR Cob s T IR M Bdte'SHo
CEBRBSUNPHOIBPMUEY #.8 ma P 88 foaédobmpounds of formula 11.3 may
di al kyl am nosul fonyl or trifluoronethanesul fonyl o

hegenverted fectarmpelnispidoanviact .81 Yihe) bhérﬁ@tm@nt wﬁh a hydride

BRI R B D e B Rog BHEDr Ro 0 RRBIRE. T

their corresponding al cohols using reagents such as

boron trjhalides, or deal kyl ati on of | ower I
t hi oetlRdhe abovaPshempmt thraugh 1ds theiHaction BE'XF%’}?POU”dS 2 may

PEOE&GN R ﬂi@gfbﬁé Q/ﬂlcrherﬁag%%f @;ﬁ?ﬂRﬂ@nghtér?f‘éuﬁﬁftltuent or

hydrogenat1 on resenc ransition
saie hppsppiate hdtanocycle aaldbf,xhed hgteipy totgied compguodsof faagnula 3.

\3{ nggadﬂgétltpr@teq Eggma{];{ﬂu\/#dg S asﬁglrbagn gf fluoride
trifluoromethanesulfonyloxy, it may be converted to an ester via
alkoxycarbonylation using carbon monoxide, an aliphatic alcohol, a trialkanyl
amine, and a palladium catalyst such as bis(triphenylphosphine)
palladium(l)dichloride. Subsequently, when Q is an ester, the ester may be
hydrolyzed to a carboxylic acid. The carboxylic acid may then be coupled with
ammonia, a primary amine, or a secondary amine to form a primary, secondary
or tertiary amide, respectively. Alternatively, the conversion of a carboxylic acid
to an amide may be carried out via an acid chloride using thionyl chloride,
oxalyl chloride, or the like, followed by a Schotten-Baumann reaction using
ammonia or an amine in the presence of an alkali metal hydroxide.
Alternatively, the conversion of a carboxylic acid to an amide may be carried
out via the use of peptide coupling agents such as 1,3-
dicyclohexylcarbondiimide (DCC), O-(7-azabenzotriazol-1-yl)-N,N,N’,N*-
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amoni um fl uori de, or by exposure to an inorganic acid
such as aqueous hydrogen chloride and the like. In

wGet@geed7@, hydroxyaniline (Y=0 or thioanilineC{/¥WSH)5/046691
1.4 may be condensed with an appropriately substituted
benzene moiety 1.5. Substituents X2 and X3 may include
hal ogens, trifluoronethanesul fonyl oxy, or a nitro

tﬁ{r?ﬁlgthy@'@ﬁtﬂﬁn h@Maﬂlmmgplgmpmate SHATEN, OHeenzotiazed-1-yl-

en w a co f f

A NSR FeReeay preRb e et Tt RETIL K The e
@L&gﬁﬁw\{}g hé Q4 M Be%%n?@ﬁé@’ Babatidtha drare Byt asion of

ium onat e. up ing ofthe hydroxy or thio
arginestiylalunhinuireamédeai ni ng substituted phenyl group may

ggg,ct ged ggtq?g)ru | n&g &gﬁggépﬁﬁég%g@{égg% ?Hémé}{/‘efgect the
tf[ﬁ'}é%rﬁ?éildﬂ dtni ngl‘bub el e substithenr G|(whbreﬂBtGuHan amidino or

ornmati on prece the formati on of the bia

Iﬁéteﬁlclvale) *belvyayzj oha ndalﬁd énsihesis obthawitie Mﬁbéé r‘f’&&o%‘fp?s“ed

a and co £ f

RolRaRY o 17 GpRTERYE 2 hlen QigBidnd oF |0 ¥t Pect e

{Pmuéfo%@étnaﬁésuwddylm WA CINY, bada salicidivas qatala@ssug‘,mas
carbonate in a suitable solvent suych,a

(Rt btreaireg sy eaPomPoNLE artio L &t Slevated
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depen s on the position of
frBéteR%vﬂUh?dﬂokyl@nﬁme undenbasindenditions teraffardias oxitae.on
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Chemistry Smith Synthesnzer microwave instrument. The oxime described
above is instrumental in the preparation of compounds wherein G is a
heterocycle. The oxime may be cyclized with a variety of electrophiles known
to one versed in the art to give the heterocycles of the present invention. For
instance, reaction of an oxime with CDI provides oxadiazolones, and treatment
of the oxime with TCDI provides the corresponding oxadiazolethiones.
Similarly, the treatment of the oxime with thiony! chloride in the presence of a
tertiary amine gives oxathiadiazoles of the present invention.

An aryl substituent may be installed in place of the functional group Q by
coupling corhpounds 2 (when Q is bromo or trifluororhethanesulfonyloxy) with a
suitably substituted arylboronic acid in the presence of a palladium catalyst and
an alkali metal carbonate.

Desired end products of the present invention may include chemical
modifications at Rs. Such transformations may include the dealkylation of

lower alkyl ethers to give their corresponding alcohols, using reagents such as
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as illustrated for Stage 1.4. These transformations

may be carried out using certain acidic reagents such
wasooayezogen bronmide or trinmethylsilyl iodide.PCT/US2005/046691

Phenoxazi nes (Y=0O or phenothiazines (Y=S) of type 1.6

bearing readily cl eavabl e groups such as nethyl, allyl

or benzyl may be transforned into the aforenentioned

bakdroraiitBenYonissundstwivere Ryista kalogematagnthay participate in

al kanyl chl orof or mat es such as. et hyl  chlor r e i
trensiiopraetahyneEates B ar %aémst%g a§e$\"/%h§’s§@Leu?rglggnghl
c(l)\f rrﬁ?( 10xazi nes and phenot hi azi nes 1. Phenoxazi nes or
phenot’ti azi nes of type 1.6 bearing a

tritfl uor met hyl car bonyl group may be treated wth
pot assi um car bona ' | cohal i
ot ndbiBIORTE gCP T reh LTEL i LRl R ERloL BEA ptoess step

i %érégd‘tfoﬁ%ﬁeﬂédrysp@%mg%fﬂnmdnen euiRtLereterd subjected to
conmpound of formula 2 as shown in Stage 1.5. These

nlfr'Ein?ﬁm befdrerts useyasha starking awatelial B SURSEEHPYESIEP-
tion, usi . i -
SHPRUA ST P RLE RN BB Rectif icBtatin
@ieb?ﬁlgrargdtsﬁglxvgmgsuorswtéhnmubsitﬂmeamxmbmdemmmmue;hr@nnatography
ntumitri { i
e
al kenyl ,. r,al: hal i i i ;
FusaMrandh ApRiieglr; T8 AAL1aG A SRMialRotggEgan! C
RiMRIdifEs iandostgitiagmaeriats ate cumfibed bg(sDERORCORICAN

ey S GER SRR O BRI R
{@\ﬁﬁ? %Hggtsk)ﬁ&rbrﬁeﬁ}/gﬁl@%@ IRfuid chromatography (HPLC). In the

uoronet hanesu nyl'oxy, 1t may be converted to an
gss@iptivha fal thexprepatationadcoopawsida gf #is buentigRogiyksther,

o . _ _
R e
Bé@i&%,:ﬂ {Ubhe dh&h s s hapthRes aentybical Werocarben solvents and

ester, e ester rm¥
dichloromethane and dichlo

rggthane are representative halogenated
hydrocarbon 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 separated
using chiral HPLC.

Representative compounds of the present invention can be synthesized
in accordance with the general synthetic methods described above and are
illustrated more particularly in the schemes that follow. Since the schemes are
illustrations, the invention should not be construed as being limited by the
chemical 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.
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hydrol yzed to a carboxylic acid. The carboxylic acid
may then be coupled with amonia, a prinmary am ne, or

wa2®eoendary amne to forma primary, secondarRCDUS2005/046691
tertiary am de, respectively. Alternatively, the
conversion of a carboxylic acid to an am de may be
carried out via an acid chloride using thionyl
Altbreviatiensoxal yl chloride, or the Iike, followed by a
Schot t en- Baumann reaction using anmonia or an amne in
AdoHpr esence of g@dicaldidl i netal hydroxi de
Alternatively, the conversion of a carboxylic acid to
BoC ani de may befehWtpxYrasbenyli a the use of pepti de

I Sn/_ i : I bondi i m d
OB | " (5 ne TS draby v At U\ oo e
D

, N, N, N ,N -
RIF anet hyxur onNywdimethl/lfoonamides phat e ( HATU)
O benzotriazol -1 -yl- L/, L/, L/I",/V-tetranethyl uroni um
M&P | uor ophos pRimEhyligsioxidesr he | ke.
ternatively, éﬂp,gl ester may be converted directly to
e amde by the action of a dinethylal um num am de.
W ternatively, hbansthe Q function is a hal ogen or

brbk: Ty 1S an e cart B R iy
carbon nmonoxi depgRafliePoStitssphate Mol ybdenum

hexacar bonyl, an appropriate am ne, and a pal |l adi um
Kg€@byst sach apotassinaabopgtal yst. Al ternatively,

@F?g may effect thz transformation of the group Qto a
stituent G (W?méi n Gis an am dino or heterocycle)
Rinway of a nitpijhge(sfynthesis of the nitrile may be
acconpl i shed by treatnent of the conmpounds 1 or 2
ttwhen Q i s=br ontPWP temperatefenmet hanesul f onyl oxy) with

e e e s i
el evated tenperatures. For the synthesis of am dino
functi onal

Although the foregoing invention has been described in detail by way of
example for purposes of clarity of understanding, it will be apparent to the
artisan that certain changes and modifications are comprehended by the
disclosure and can be practiced without undue experimentation within the
scope of the appended claims, which are presented by way of illustration not
limitation.

All publications and patent documents cited above are hereby
incorporated by reference in their entirety for all purposes to the same extent as

if each were so individually denoted.
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groups, the nitrile is treated wth hydroxyl am ne
under basic conditions to afford an oxi me. Treat nent
WwW@bRoobl069206i Ne With a prinmary or secondary am neCT/C810D35/046691
and an al kali netal carbonate under m crowave
irradiation in an al coholic solvent provides the
am di no conpounds of the Eresent i nvention. M crowave
accel erated reactions may rmed using either a
CEM Di scover or a Personal Chemistry Smth Synthesizer
m crowave instrunent. The oxi ne described above is
instrunmental in the prepaBdangied conpounds wherein G
is a heterocycle. The oxinme may be cyclized with a

variety of electrophiles known toygne yvergggydn @F
n

art to give the heter | es of the pregent inve
ForO‘J@st nc%oihp@ﬂ%_gi nﬁ it ¥ CDI provi
oxadi a es,” an t oxinme with TEGB—7m——

NO,
e cor r egibiidisigHORadi t hi ones. K,CO3
rly, the treat®@ehtCClt he aki wi th thionyl DMF
chloride in the presence of a tertNary affi ne gi ves
oxat hi adi azol es of the present i nvent i on.
Al ternatively, conpounds where Qis a hal ogen atom or

a triflugronet h@@g@éjl fonyl oxy graup ¢y par¢bsH payg ™
tra on fral - medi at ed coupl ens such s
Suzk S e or Negi sNaCehem Sty NS ed end

productsNof the present—nvertion may i nclude chem
modi f i ng_tgms at R4. SuchHfransfor @%ons mgy incly
k

the de atidn of Iower alkyl etieryd to give the DME

correspondi ng al cohol s using reagentd such as boron
trihalidés. Compounds where R is a hal ogen at om nay
participate in transition netal -nmedi ated coupling
reactions such%s Suzuki, Stille or Negi shi

i e \2~Schene 2 outlines an alternative

e 3<nt hesi s of

Procedure 1
3-Hydroxy-4-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-ylamino)-benzoic acid
methyl ester, 1a
To a solution of 4-amino-3-hydroxybenzoic acid methyl ester (2.0g; 12 mmol)
and 8-methyl-8-aza-bicyclo[3.2.1]octan-3-one (1.1g; 10.8 mmol) in
dichloroethane (30 mL) was added sodium triacetoxyborohydride (3.2g; 15.1
mmol) and acetic acid (0.65 mL; 11.4 mmol). The mixture was stirred at rt for
16 h. The mixture was diluted with 1N NaHCOj3 solution and chloroform was
added. The organic layer separated, and the aqueous phase was lyophilized.
The Iyéphilized residue was purified via reverse phase HPLC (eluent gradient:
10 to 50% acetonitrile in water containing 0.1% TFA) to yield 1.61g (36.9%) of

a mixture of endo and exo isomers of 3-hydroxy-4-(8-methyl-8-aza-

73



phenoxazi nes (Y=0) or phenothiazines (Y=S5) 1.6. In

this schene, an appropriately substituted phenol (Y=0
wae@eotblosnphenol (Y=S) of type 2.2 is reacted w POT/EB2005/046691

appropriately substituted benzene noiety 2.1 in the

presence of a base, such as potassium carbonate or

PR 2 ey abTnaPagi AP abictettilistes Taahp TFA sait. ms
sk (MHAR201. the |ike as shown in stage 2. 1.

Appropriate substituents Xi and X2 in this schene may
i ncl ude hal ogens and trifl uoronet hanesul fonyl oxy. In

S the nitro functionality is reduced to the
Cb?’&%d%r@g.

ng am ne. This reduction can be

acthMeMSvam-brcq@l@l&m.1Néths-?/i)nidﬂ-br@ﬁ&(aizﬁfe-hfba%oxylic
al coholic sol vent such as ethanol. Stage 2.3 depicts
the conversion of prinafid mathylester.£a o secondary

ARirhbifte difne W&\%lﬁ%@%@?@g T RBRY- b2 RS S oct-3-

al kylatron using a c oun
r gdminojebeymit asidehethyl estér,uta 0424y, @r. 784 mraok)j 24m
cyanobor ri sodium tri acet oxybor ohydri de, or
b hydri d d t t bor ohydri d

fﬁfqrs néﬁﬂ%z%ﬁlrt@-ﬁd‘é\mca)@%p giuing sarbsnade (5644mg, 4

' j .fo | a . whi,ch
St DRk Pt EYRRBKRCr i1 st el 1 Bfed to
el wo rih fikleregip and puritiee visass/esscphase HPLES® yeld 440 mg (88%)
cafrﬁf te.gch nme 33} %.2 2.3 _Scheme 3 illustrates an
2t B ey 3 A biavsIoRs. 22 bl WM pheRoxarie-3-carboxylic

i i i trophenol

ey o BB sl P2 MHSE5 ented wi th
an appropriately substituted benzene noiety of type

r2 under .Ul | mann type coupling conditions.
e substituents Xi and X2 incl ude hal ogens

anto{8-Mé thyl-8reipi g I8 (B2 SLts-yIFAHBhé noxazine-3-carboxylic
acid, 3a
To a solution of 10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid methyl ester, 2a (440 mg, 0.646 mmol) in THF (5 mL) was
added 1N NaOH (5 mL), and the mixture was stirred for 3 hr at rt. The solvent
was removed, the residue was dissolved in DMF and acidified with a 2N TFA
solution, and purified via reverse phase HPLC to yield 295 mg (63%) of 10-(8-
methyl-8-aza-bicyclo[3.2. 1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid, 3a, as
a TFA salt. MS-m/z (MH*) 351.1.

Procedure 4
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10 H-phenoxazine-3-carboxylic
' acid diethylamide, 4a
To a solution of the TFA salt of 10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-10H-
phenoxazine-3-carboxylic acid 3a (65 mg, 0.14 mmol) and HBTU (64 mg; 0.17
mmol) in DMF (2 mL) was added triethylamine (69 uL, 0.43 n'1mol). The
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Schenme 4 illustrates an alternative approach to the
synt hesi s of phenoxazi nes (Y=0 or phenothi azi nes

W@ YooR)p6976. Condensati on of appropriately subspCT/usmds/046691
phenols (Y=0O) orthiophenols (Y=S) 2.2 with substituted
benzene noiety 1.5 under U | mann type coupling

S BT B8 8 e g s
(réverseéfpRase ﬁPE@Gé'Meﬂt%ré%nen?‘%c@fbﬁ’mﬁfe ﬁHpéltér'bHﬁPatnﬁné"@W %

i ncl ude hal ogens and trifl uoronet hanesul fonyl o
PRFAXt vieldc4d.41mg €611 %0 nfitite sbmpound 1I@r(£|=lyietfml-lﬁieam or

Sl 2B O DDA B B, 4a

| TRARGItS UAB AL (R dipd)8 and a base such as cesium
carbonate is shown in stage 4.2 may result in the

formati on of phenoxazi nes or phenot hi azi nes 1. 6.
Scheme 5 An alternative approackhto the synthesis of
internediate 4.1 is depicted in|Schenme 5 and is based
on the reaction of r| y dubstidgted phenols
(Y=0 or thiophenols S ¥ Wit n appropriately
substituted benzene noi ety 3.2 under Ul mann type

coupling conditions (st 5.1). Substituents X -1 ,
X2, and X3 may incl ude lyal §gen82or
trifluoromethanesul f onyl y Scherme 6 illustrates an

alternative approach to the synthesis of internediates

2
BRSO R IR ARSI YO BNBY nEl A SLaZRaElcIB(p 2308 Syi)-104-
4- am nopi peri di neqol‘ﬂerﬂoxazlm-rseylbrrmihanenef 5a pal | adi um
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hal ogens and trifl uoronet hanesul Conmpounds
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10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10 H-phenoxazine-3-carboxylic
acid methyl-phenethyl-amide,
Using an adaptation of Procedure 4, and substituting N-methyl-N-
phenethylamine for diethylamine, the title compound 10-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid methyl-phenethyl-
amide, 6a was obtained as a TFA salt. MS m/z (MH") 468.3.
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2.6 as shown in stage 6.2. Schenme 7 Schenme 7
illustrates an alternative approach to the synthesis

w@booplenoxazi nes (Y=0) or phenot hi azi nes (Y=S)PAT/652005/046691

Condensati on of appropriately substituted conmpounds of
formula 3.2 with bridged L/1-protected

4-am nopi peridines 1.1 may result in formation of
internediate 7.1 as shown in stage 7.1 . Appropriate

X1, X2, and X3 substituent g 2@9 Lppl ude hal ogens and
trlfluoronethanesulfonyloxy eacti on of compounds 7.1

wi th appropri at e substitu Bdnol (Y=0 OH
th| ophﬁegol S Bod= ounder @ mann | i ke o@ ng
[t i r y

ns nayr in formatirein of conpourds NH 3 as
s i n st agesH(OAc) AR |y, ri cl osurfe of coppounds

7. & meyHbe accempl,cob@d in the ence of a phttadi um
catal yst such as Pd2 dba) 3, a phiqpe |1 gand h ag
4, 5- bi s(di phenyl phosphi no) -9, 9- di net hyl xant heng gxant
phos) and a base such as potassi tert-butoxid

cesi um Ear bonate as shown in st age 7.3. Schene 8 N

|IIustra AN alte 5 CFheS|s of phepoexad N
(Y=O0 or oth| az’: .6 and is bs on H
ul gmaﬁraNl i ke ceNipl | pr ged L/ NaNsr ot ectry

m nopi p dines 1. th appropri SII y substik ut ed
and pr ot ec D%%%phenol S or thiophgpols (Y=

as shown in stage 8.1 . ef ub, phenol or thiop I 4b
protective groups for conpounds 8.1 include |o

al kyl groups, benzyl, t ripog kyl silyl and the |ikdoc
Appropriate X-i, X2, and X3 substituents nay |ncIUQeN
hal ogens and trifl uonemet hanesul fonyl oxy, T

resulting co unds 8l 2'nmmy be condens Wt
appropri y 'on i zed kg u n 2t'3
yield dia ani 8 St] age 8.3 i ncI ude
depHét ect i on t he phenol hi ophenol ctive
9§ e uch NaBH(OAc)3 N
5b CICH,CH,CI 6b
N N
H I =
=

Procedure 5
Endo-3-(2-Hydroxy-phenylamino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid
tert-butyl ester, 1b and Exo-3-(2-Hydroxy-phenylamino)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2b
To a solution of 2-aminophenol (5.0g; 45.82 mmol) and 3-oxo-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester (15.5 g; 68.8 mmol) in
dichloroethane (200 mL) was added acetic acid (2.62 mL; 45.77 mmol). The
mixture was stirred at rt for 1 h and sodium triacetoxyborohydride (11.6g; 54.73
mmol) was added in small portions. The mixture was stirred at rt for 16 h and
treated with H.O (200 mL). The organic layer was separated, dried over

MgSQy,, filtered, and evaporated. The residue was purified via column
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transformati ons may include the deal kyl ati on of | ower

al kyl ethers to give their corresponding al cohols
waigioageneagent s such as boron trihalides or theCT/US2005/046691

deal kyl ati on of the al kyl thioethers using Na/NH3. A

benzyl protective group nmay be renoved under

condi ti ons of hydrogenation in the presence of a

mr@?@tc:graphyrmlaéntsgramegﬁ 1oaiol 30 Paethyracatats Inshegiane) to yield
otecrti ve

oS eond B RO ST O Rl TR A el &
JArHS{a} eahC|d’ferpMu®¥8§t%Wﬂo hAd a5 rqqm%rajf@xaca -(D-Rydioxps

ydrogen”chlori de and t | i ke, Finall
ewiﬂmmof) 8mqabwd9[1823]cmarpﬁr§rﬁﬁrb@xyl@sac@¢ tert- %utyl estger 1b.

1.6 may be acconplished via an Ul mann
g ?Zréﬂéz)oﬁ%?l on as shown in stage 8.4. Schene 9
illustrates another synthetic approach to conpounds

7.4. Displacenment of Xi in appropriately substituted
Rwoeedural§ of fornula 9.2 with appropriately

subﬁmdama-eymmmmzimﬂwlhggazg la@;yghz{%v? 1loctang:8-
9.1 may lead to b| Ilethé Qg,

bi aryl t hi oet her £F ‘% 1§ ag! %{3:66" &Y &P and x2
PHBSIdIbEHNEB4-ABYrd- Bﬁrhtw@er’&@h@ﬂl@r(s 2mg; 1.74 mmol) and endo-3-(2-
trifluoronethanesul f onyl oxy Reduction of c

I@ycﬁoxw—p@anmlemugoy;&@gaﬁ@m B tos eg8gzaﬁlg§)<ygg alcldpl tert-butyl
a i |
25507 (EBEH: 700G DUFSHLRL) 985 80 sk caroonate

gﬁ?? ?f ?olﬂnmg{olp:jﬂﬁ@mbétam hias esirr@datty 0¥ GorcBy min. The mixture
nes an

i ihes % and sun_be Scprplyhed M LU Wid vas
ﬁ%ﬁ#% é}pw%Q@pét é)%u Wésﬂ%d%ﬁ’i WAL AN YABHIS glé@d'fw@ (86%) of

or o sodiumtri acet oxybor ohy

bRYO-BES- d:ydrmnptmnomztrr—ﬂ G{yé)taaamm&%é]oc@@ﬁe&@arboxyhc

égﬁ%gaﬂng&}&%er g)t rl@é %ﬂ 7Sq Q’hgj‘pﬁér@fﬂég %%Eq(ta%such
AMdndirdhd tedchibRet her s (Y—S) 0.3

Procedure 7

Endo-3-[3-(1H-Tetrazol-5-yl)-phenoxazin-1 0-yl]-8-aza-bicyclo[3.2.1]octane-
8-carboxylic acid tert-butyl ester, 4b

To a solution of endo-3-(3-cyano-phenoxazin-10-yl)-8-aza-bicycio[3.2.1]octane-

8-carboxylic acid tert-butyl ester, 3b (1 g; 2.4 mmol) in DMF (20 mL) were

added sodium azide (0.47 g, 7.23 mmol) and ammonium chloride (0.39 g; 7.29

mmol), and the mixture was heated at 120 °C for 16h. The mixture was

allowed to cool to rt, and filtered. The filtrate was acidified with 1N hydrochloric

acid (10 mL) and extracted with ethyl acetate (3 x 10 mL). The combined

organic layers were dried over MgSOy, filtered, and evaporated. The residue

was used as such for the next reaction.
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appropriately substituted 2-hydroxynitrobenzenes or
2-thionitrobenzenes 10.1 nay be caused to react with

wappsoprat el y substituted conpounds of fornmul BCLDS2005/046691
under Ul mann type conditions as shown in stage 10.1 .
Appropriate X2 and X3 substituents may include
hal ogens and trifl uoronet hanesul fonyl oxy. Schene 11
FPeleedareld il Il ustrates another synthetic approach to

d . 8. i '
i -t e Lt T8 AT PARNEB Sy oy
to conpounds 11.2 (Y=0 phehtedzigésve acconplished via
reductive al kyl ati on using a carbonyl conpound 2.5 and

”go gemwm‘mgofda@m‘a_ ; -348r¢ gHatstreudfﬁjm)mhe@ﬁyazind@-y%o@?m
) ono ri J i .
BB A e e R BB R L ) i
@BR&H@(F) AL9assaisdd huedydrobiidrieacinsbluties (8L, e mixture

e caused to react with an appropri atel ubsti tut ed
weastired it 2t fondé. uThwmﬁth@ggScf%ﬁm,iaﬂyﬁ’st%@?'?’f[éiegfvaes

basi c condi ti . i i

Siaratell Thes SRR ek, Al i S e rRe i ForpBrddHphy
uregienf: doetaniiriee in WatefppntaimingtOe1 %i TEANKYield crudeendo-

substituents mar%gl ncl ud

_ e ogens, ,

10i(Btazereeiols 190#-3@9)-ggi}j—tgﬁazgl-%-.y{)fwl@-pgggqxaﬁﬁge, Sbasa
[ . f j f

P RO MR THEmeeRieseiien Sloeammaden

fandtipa. posi tion of the Q substituent in conpounds of

formula 3.2 and on the reaction conditions used for

t he condensati on. An extensive review on this topic is

Vaid ARl ® i g the literature (see, for eanple: The
% el at ed Rearrangenents of aromatic Systens'
{Bindoi1 (8-Pyricin, 2-5ImethykBelzaeaisy it WaCt 3 dird-(1 - etrazol-5-y1)-
Organi ¢ Reacti ons, 197‘POH-\63|eho>%a82iné),p6bgg' 215) .

To a suspension of the HCI salt of endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-
tetrazol-5-yl)-10H-phenoxazine, 5b (0.2 g; 0.5 mmol) and 2-
pyridylcarboxaldehyde (0.071 mL; 0.74 mmol) in dichloroethane (4 mL) was
added sodium triacetoxyborohydride (0.13 g; 0.61 mmol). The mixture was
stirred at rt for 15 h and a saturated NaHCOj3 solution (3 mL). The organic
layer was separated, and the aqueous phase was extracted with ethyl acetate
(5 mL). The combined organic layers were dried over MgSO,, filtered, and
evaporated. The residue was purified via reverse phase HPLC (eluent:
acetonitrile in water containing 0.1% TFA) to yield 139.8 mg (quant.) of title
compound endo-1 O-(8-pyridin-2—ylmethyl-8-aza-bicyclo[3.2.1]oct—3-y|)-3-(1 H-
tetrazol-5-yl)-10H-phenoxazine, 6b as a TFA salt. MS m/z (MH™) 452.0.
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In conmpounds of formula 11.1 where Y is sulfur, an
i nternmedi ate spiro conpound of fornula 11.3 may be

wo eooamed27Conpounds of forrmula 11.3 nay be conveeT/@82009046691
conpounds of fornmula 11.2 (Y = S) by treatnment with a
hydri de reagent such as lithium al um num hydride or
sodi um borohydride. In the above ch\ierres 1 through 11,
the Q function of conpounds y'\fo’ wconverted into

2 m
group G which may beﬂ aryl
substituent, or an apri aeteHocycI e as defined
herein, to give conmpounds>qf fornula 3. Wien the Q

function of compounds 2 isl|a hal ogen or
trifluoronethanesul fonyl o it my be converted to an

ester via al koxycarbonyl a{j usi ng carbon nonoxi de,

an aliphatic alcohol, a trifal kanylrbam ne, and a

pal | adi um cat al yst such as~bi s(tri phenyl phosphi ne)

pal | adi un(11)dichl oride. Subsequently, when Qis an

ester, the ester may be# 1ro|yzed to a carboxylic

acid. The carboxylic aci ay then be coupled with
ammonia, a prinmary amne, or a secondary amne to form

a Bndoat(-(8-Pheaetayly8-azathicydlaf3.2atodt3-yl 34 Hrteteazpl-5-yl)-
Alternatively, the cogﬁigs%on of _.a czpboxylic acid to

an ani de may be carri 50PeNPXAZN€,EPd chl ori de usi ng

Hﬁ”ﬁ’%@ g%%b%;ioﬁégﬂ rsabalire® pd slibstilitingshdnyleetaldehyde for 2-

ott en- Baunann reacti on usi ng ammoni a
@yridyl carboxaldehydes tihe e nempotind ienglox ) 8-rbeagthyl-8-aza-

S oo Rk TSNt B LR il 7y ppisined
?gea FEARSM IS meupiiHNasageNt s such as 1, 3-

I cycl ohexyl car bondi i m de (DCC),
O (7-azabenzotriazol -1-yl)- L/,L/,L/I", L/

-tetranet hyl uroni um hexafl uasophQspirat e (HATU) ,'
O benzotriazol-1 -yl- L L/

hexaf | uor ophosphat e ( HBYUy,
Alternatively, the ester rmy¥ be converted directly to

the am de by the action of 8b

N
H

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-1 0H-phenoxazine-3-carbonitrile, 8b
Using an adaptation of Procedure 9, and substituting endo-3-(3-cyano-
phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester,
3b for endo-3-[3-(1H-tetrazol-5-yl)-phenoxazin-10-yl]-8-aza-bicyclo[3.2.1]-
octane-8-carboxylic acid tert-butyl ester, 4b, the title compound endo-10-(8-
aza-bicyclo[3.2.1]oct-3-yI)-10H-phenoxazine-3-carbonitrile, 8b was obtained as
a TFA salt. MS m/z (MH") 317.9.
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a di met hyl al um num am de. | nstead of proceeding to
conpounds 3 via an ester, one may effect the

wo caadbarerat i on of the group Q to a substituenPCIBUS2005/046691
(wherein Gis an am dino or heterocycle) by way of a
nitrile. Synthesis of the nitrile may be acconplished

by treatnment of the conpounds 2 (when Qis brono or
trifluoromethanesul f onyl ox;édﬁil"-@;ﬁ_‘:Zn(CN) 2 and a

pal | ad| um cat aI yst such as (Ph3P) or by treatnent NH
th Cu el ed tenperatu es.

@g eSHﬁ of a t| /t\ b

ni t |streatehI—W|t g under K

condi ti ns to afford an oxipe. Tr eat neng,oggnet he ox|\’ne

with y Me'\%éondar m ne, CuCl, and an i

met al grbo te (ffr mi cowdve iffadiation in a 2¢

al coholj ¢ sol vent provides Whe ami di no conpounds ORN

the present invention. M cr@mave accel erated react flons

may be perforned using either a CEM Di scover or a

Personal Chemistry Smth Synthesizer m crowave

i nstrument. The oxi me desgui bed above is instrunental

in the preparat'oncpf oun s wherein Gis a

het er ocycl e. OXI Ay yclized with a variety

of eNectGHEphiI |- w140 0 versed inthe art to

gi véje het er ocyclyes of the present invention. For

|ns ce, reacti "o‘ an oxime with CDI provides
eatment of the oxinme with TCDI

nes, and ty

pr OM%% he corre$\pond| ng, oxadi azol et hi ones.

|mIarIy, the mgeatment of the oxime with thionyl
chloride in t@@r/ﬁsence of a tertiary am ne gives
oxat hi adi azol es<6f the present invention. An aryl
substituent may be installed in place of the
functi naI1 group Q by coupling conmpounds 2 (when Qis
bhém#t—pe i f1 uoronet hanesul fonyl oxy) with a

Endo-3-[3-(N,N-Diethyl-carbamimidoyl)-phenoxazin-10-yl]-8-aza-

bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl ester, 1c
To a solution of methylmagnesium bromide in diethyl ether (3.0 M, 2.4 mL, 7.2
mmol) under nitrogen was added dropwise a solution of diethylamine (0.749
mL, 7.19 mmol) in diethyl ether (2 mL). The mixture was heated to reflux for 30
min, cooled to rt, and a suspension of endo-3-(3-cyano-phenoxazin-10-yl)-8-
aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3b (1.0 g, 2.4 mmol)
was added. The mixture was stirred at 40 °C for 2 hr and water (10 mL) was
added,. The organic layer was separated, and the aqueous layer was further -
extracted with chloroform (2 x 10 mL). The combined organic layers were dried
over magnesium sulfate, filtered, and eveporated, yielding title compound
endo-3-[3-(N,N-diethyl-carbamimidoyl)—phenoxazin-1~ 0-yl]-8-aza-bicyclo[3.2.1]-
octane-8-carboxylic acid tert-butyl ester 1c. MS m/z (MH¥) 491.0.The residue
was used as such for the next reaction.
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suitably substituted arylboronic acid in the presence

of a palladiumcatal yst and an al kali netal carbonate.
we®kinet7end products of the present inventi onPEEYS2005/046691

i nclude chem cal nodifications at R4. Such

transformati ons may include the deal kyl ati on of | ower

al kyl ethers to give their correspondi ng al cohol s,

usnetp-1@8rdzasbivycho[3shblost-3-yi)N-dieshyletiinhanoxazine-3-
where R is a hal ogen ato partigcipate in

transition netal - nedi a‘faégoggﬁ‘ﬂﬁﬁ{neg 2:&eacti ons such as
&%g I, adBiptAtich 6F PRREHERI 8 chreiTbsbstituting endo-GeBeMaNIDiethyl-
pr

eferred that the respective product oﬁ etach roctgess . .
careaminaiderpahenedaripdifrdi-BerzacbiryelRbhe d -eptanges-carboxylic acid
react.ion.m ' i ' Qo
PRE LR BobE PR ST B RO L ke D1 82
[SSERA6[BL. PPotanbre-aaoxylinacidliey-biuty lestar, 4bathertitts cempound

B e o
éeﬁaé%midYMe,%c Wwhs o"t’)ltaineq]“a/s gﬂ:Ag&ﬁmMQ%&(Wg 32941)

ayer ’chr onat ogr ap crystallization an
distillation. The structures of the final products,

BRI S i S EPEALS B
i ncl udi ng nucl E/gg"-mdﬁné-@smnﬁium,sdmss

spectronetry ( and l'iquid chromatography (HPLC). In
Ubimgdesadapation of Poeceduiee Br apdsubsiintiog epgapButfiazast

this | tiQn, . et t ,
el I it e s s B, 2c for
Eﬁ&é—q OQS-éﬂ-Hi@?@o[ﬁzn pres-And-(eptaresl-anv)-10Hpt@noxazine,
ydrocar bon solvents and di chl oronet hane_and
Bbthieditiectanapeurd endept Mathyt- Qé8rpa4r'95b%-é/ﬂaethy'-8-aza-

yd f .
FBEf SRS e rat s CATEpAAIR, Hetudl Bbteited as
BEpE A 8alebveE Red (H'Y 4810i ques known to those

SHoRS
2

N 4c

Endo-N,N-Diethyl-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxamidine, 4c
Using an adaptation of Procedure 9, substituting endo-N,N-diethyl-10-(8-
pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yi)-1 OH-phenoxazine-3-
carboxamidine, 3¢ for endo-10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3~(1H-tetrazol-5-
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skilled in the art. In those cases in which the

product is isolated as an acid addition salt, the salt
woryeoenr@i N one or nore equival ents of the acPdr/us2005/046691

Enanti oners of the conpounds of the present invention

may be separat ed using chiral HPLC. Representative

co n t he esent inventio a e synt si zed
SERY EPRaowiaiie P R phrBY dcatgeRids T Abwisnd

d@éﬂ:fdxbﬁfé gevh I(B i
in the scl’l?grres teag{é @{)rﬁ?%wdj%&ﬁgéwﬁl h(geyrgs,h?l g?re(g rg%rfé‘t}l\))fs aza
i biaystof&2ideet:3hel 0Hrpbandxaringdutatbaxamidine deswvas etitained as
a em cal reactions and

%-ﬁ_e %Iﬁsh&é?gé,% H%@hpreparatl on of the various
starting materials used in the schenes is well within
the skill of persons versed in the art. Abbrevi ati ons
AcOH acetic acid Boc = fe/tExampie\dar bonyl DI EA
L/, L/-diisopropyl-L/-ethylam ne DVF
L/, L/ -di met hyl f ormam de DMSO di net hyl sul f oxi de Et
et hyl h hour(s) HBTU 0O-benzotriazol - 1-yl -

L/, L/, N ,L/4etranet hyl uroni um hexaf | uorophosphat e
K2CO3 pot assi um carbonate Me nethyl mn = m nute(s)
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rt roomtenperature xantphos =

4, 5- bi s(di phenyl phosphi no) - 9, 9- di net hyl xant hene
wa@\kaokhosmghe t he foregoi ng i nventi on has been deseCT/DSTOF/0M6691

detail by way of exanple for purposes of clarity of

understanding, it will be apparent to the artisan that

certain changes and nodifications are conprehended by

the disgl osure-gnd can be practiced ’y out undue
exn on within t @.c‘s- O q F?ppe ded j‘)k
cl & p® ent by [ ust on |
[imtat [\'on _%ngﬁ_&aa 0 3 pat ent dogune ts

AS
cited e are hecgby incorpdrated by reference
their rety fogonl | purpo to the sanme exte s

I f eac N re 3o individually ot edMdEXAMPLES Ex 2d
A Procedgse 1 Bo

3- Hydr oxy- 4- (8- met hyl - 8- aza- blBé’(ch o[ 3. 2. 1] oct - 3- yI S n
0) -benzoi ¢ acid nethyloester, la To a solution of

4- am no- 3- hydroxyben Oi g=aci d nethyl ester (2.0Qg; 12

mol ) ang % -a¢a- bicycl o[ 3. 2. 1] octan-3-one (
1 . kg 16 n dilchl or oet haneyEB0 M _) was added
sodJ_um_.t.rl acetoxybor ohydri de, ( 2@45..1 nol ) and
ac@iokaheaci d 65 m _; 11.4 mmol) .didage m xture was
stirred at r r 1638. The mxture was diluted with

IN NaHCCB so Nl Ion and chl orof orm was added. The
organi c | ayer ﬁbeparat ed, and the agueous phase was

| yophi'li zed. ? e Iyophlllzed resi due was purified via
reverse phase HRLC (el uent gradient: 10 to 50%
acetonltrlle i @@r cont ai n| ng 0. % TFA) to yield

H
N N

4d
NaBH(OAc)3
CICH,CH,CI

N 6d

Procedure 11

Endo-3-[3-(N-Hydroxycarbamimidoyl)-phenoxazin-10-yl]-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1d and endo-3-(3-
Carbamoyl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]Joctane-8-carboxylic acid
tert-butyl ester, 2d
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a mxture of endo and exo i soners of
3- hydroxy-4- (8- net hyl - 8-azabi cycl o[ 3. 2. 1] oct

WO 300gloearirero) - benzoi ¢ acid nethyl ester, la as BCTE#2005/046691

salt. M mMz (M#) 291 . Procedure 2
10- ( 8- Met hyl - 8- aza- bi cycl 0[3 2. 1] oct - 3- yI ) -

%ﬁeﬁ?&lﬂgég ﬁq%%qg-&c@%acp Oxr%)rl ﬁer?&aqzln (t)h )-8 %%etglcyclo[Bé 1]octane-
3 8hoLhOic &lmmﬁhtﬁeﬁé@hﬂ? <l gk o4 r%mo}ﬂ lﬂgf%ﬁénoldﬂ} L) were

yl am no)-benzoic acrd net
magtigd ammoniyen bmdmv(kdl@dmimehl()éae |(rﬂ) 5,0:0.99 mmbb) amdd)otassmm

PTG B0 Y BT T i PO el BELEY 16 1.

t Cl'hétmleurbtvﬁé§§l,lov€’édjt00¢’ddlftb ed waitér (2OUAL pRaBRRRRdHBREthe
to yield 440 ng (8

1m|{tgrerg4aﬁﬁxh@c§@_chw | @;}@,{l @pgta;!e (2 x 20 mL). The combined organic

d th
o el pte el RPRROT el S bokiel Vo dip e
Snﬁﬁu@ei\/ﬁm@ybﬁ@oaﬂ@s bhay3-{3- V- Bydﬂdi?éar%a)ﬂmﬁdoyl) -phenoxazin-
185!—(@]henoxa2| ne- 3- carboxylic acid, 3a To a sol ution of

-$reEf |c3g.zl%[§a2, Hpggqg%@@agboxyhc acid tert-butyl ester, 1d and

ik s S e S LR R S

1 Baikaidic 501d11¢rt-lmhyd efshar, @ulx tTheecrwale msikiure edbhd asedBadsuch in the

o heitrieathon e FR e DuFET T Ea A s P/ WK 2B on,

and purifi ed via reverse phase HPLC to yield 295 ngy
(63%9 of 10-(8- nethyl-8-aza~bicyclo[ 3. 2.
1Poegedsrg [12- 10H- phenoxazi ne- 3- car boxyl i ¢ acid, 3a, as
a TFA salt. MS mz (M+) 351 .1 . Procedure 4
Endo- 3-[3-(5-Ox0-4.5-dihydro-[1,2,4Joxadiazol-3-yl)-phenoxazin-1 0-vi]-

8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3d
To a solution of the 2:1 mixture of endo-3-[3-(N-hydroxycarbamimidoyl)-

phenoxazin-10-yl]-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-buty! ester,
1d and endo-3-(3-carbamoyl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester, 2d (2.33 mmol) in dioxane (20 mL) was added
1,1’-carbonyldiimidazole (0.57 g; 3.52 mmol), and the mixture was stirred at
110 °C for 4 h. The mixture was allowed to cool to rt, and the solution
containing a crude mixture of endo- 3-[3-(5-ox0-4,5-dihydro-[1,2,4]oxadiazol-3-
yl)-phenoxazin-10-yl]-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl
ester, 3d (MS m/z (MH*) 477.1)and endo-3-(3-carbamoyl-phenoxazin-1 0-yl)-8-
aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2d was used as such

in the next reaction.
Endo- 3-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl]-4H-

[1,2;,4]oxadiazol-5-one, 4d and endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-

phenoxazine-3-carboxylic acid amide, 5d
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10- (8- Met hyl - 8-aza-bicycl o[ 3. 2. 1]oct-3-yl )-

10H phenoxazi ne- 3-car boxylic acid diethylamde, 4a To
wa@2@els2ron of the TFA salt of PCT/US2005/046691

10-~- et hyl - 8-aza-bicyclo[3.2. 1]oct-3-yl)-1

OHphenoxazi ne- 3-carboxylic acid 3a (65 ng, 0.14 nmol)

and HBTU (64 ng; 0.17 mmol) in DMF (2 nL) was added

triethylamne (69 nL, 0.43 mmol). Them xture was

Ehsiec i Ao lOP&Z’ﬁg%e%s;ég AR Lo 3455

gg@ﬁmdm dr aﬁit" ?E&IB-?I)Iﬂih@ﬂoQaﬁn AHONIPB-d2a-icgdl6[3.2.1]-
ggota(ng xﬁgc aglgﬁéaﬁtgfesggé 3d and endo-3-(3-carbamoyl-

|
8%§5§>§ﬁ325%1§a?'9§?y§s QIR ZA A GE A EIE i forsbuty ester,
ga fbitf/ﬁhldd—)B [QY(ﬂﬂ-gietr@lzPl‘-B -viyphendxa@in-10-yl]- 818|z_|a rg)lcyclo[3._2.1 I-
me aza- bi cycl o - enoxazi n:
9ciane-grearkmote ac@itettsbq%l %ﬁﬁl}%\d%’pﬁlﬁy fitls comPpHEAs A0Te 3-L10-
gs a?ﬁ(h %H:ﬁ’ﬁ%'i ?‘E’cﬂ%yﬂ 1 @%?@%Rgﬁh‘% ﬂ/ITIJ4Fﬁ[1f?Q1]oxadlazol 5-one,
dndllendcy-my(l&ﬁaﬂa—lnicycldxﬁ 2. 1]oct- -yl)-10H- phenoxazme—3 -carboxylic

Pl AR 28 Wol: SRt et S et 4, JS B ML 342 0; 5 s

W@’ﬁm rriz(I\/I—H) 420.1 .
thyl-8-aza-bicycl o[ 3.2.1] oct-3-yl)-
10VVphenoxa2|ne 3-carboxyllc acid

-am de, Usi n_adapt i f
pr odeapa 1 0-Bevadise 2yt SRRy fiors 2 focta-yir-1ok-
phenet hyl am.drﬁarfdxhzm stw}chﬂnnnz 4{6)&&!!&26|L5-mund
10- (8- et hyl - 8- azabi cycl o

|
Oisinghen @daptatiorfFyppestyie @ %rtd %ubstltutmg eync% 3-[10-(8-aza-

TR VRdrs ARt GXhR A3 n AR MR LM ALARC Afvdzd: 83ire, 4d for

o= 1-(8alhbiexorp. Qeﬂbbaﬁlyh)@()-( BHaewado|Sygl)-d0B34-ghenoxazine,
1£oct ane- 8- carboxylic aci
b, the title compound ‘endo-3- [10 (8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-

3-yl)-10H-phenoxazin-3-yl]-4H-[1,2,4]oxadiazol-5-one, 6d was obtained as a
TFA salt. MS m/z (MH") 467.9.

N-Q

socal
2

N 7d
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tert-butyl ester, 1b and

Exo- 3- ( 2- Hydr oxy- phenyl am no) - 8- azabi cycl o[ 3. 2.
wdab@eenes 8- car boxylic acid tert-butyl ester, POT/US2085/046691

solution of 2-am nophenol (5.Qg; 45.82 nmol) and

3- ox0- 8- azabicyclo[ 3 2. 1] oct ane- 8- carboxylic acid

tert-butyl ester (1 ; 68.8 mMmol ) in dichloroethane

( 2Bndat3- 1%%Paenewxd&aze-myvdotwdiom -3-yl)$0Haphenoxazin-3-

mol ). The m xtur ¢ Wag.Sts e f h and
sodiumtriacet oxy&or%ﬁ’y[jr‘ |’3l&€acﬁ§zélgs Og‘f.’ %g nmol ) was
?Uelmq amhadamtbhorm of P'r@médur:é' ioe and mbetﬁumﬁg eﬁ)tfbr BE[dOQIB azh-

or th HO 0 nm_ The organ

| g¥e %%qi%rg s éﬁg' RN ) 244lpXadiador-Grpge. 4d for
e 1 T s AR I\ 3
c%ﬁtg&nﬂghrgganzaat E‘g ‘gg y i‘f uen}l“? I-{%ﬁrta?ébfi‘g ytl)o1 % p%enoxazme,
dhﬁn@pbeaylecetaldﬂm@@) ZEmyqdyébarbagaI(jﬁE%ie,oﬂne titte compound
end ydr o e m no) s 8-.aza-bi cycl L2,

0k 3O BRherp A aBley et £ R PV B RsP bhegorin-a-virarr
1%, g]dxla@?@zo‘llfs &?@7& Was BYEHiRKY BE@MEARBRRMS nm/z (MH™) 480.9.
8- aza- bi cycl of . 1] oct ane- 8- car boxylic acid
tert-butyl ester 1b M /77/Z (MH +) 318.9. Procedure

6 Endo-3-(3-Cyano-phenoxazin-10 -yl) -
8-aza-bicycl o[ 3.2. 1] octane-8- carboxylic acid
tert-butyl ester, 3b To a solution of
4-fluoro-3-nitrobenzonitrile (0.29 g; 1.74 nmmol) and
endo- 3- (2- hydroxy- phenyl am no) - 8- aza- bi cycl o[ 3. 2.

1] oct ane-8-carboxylic acid tert-butyl ester, 1b (0.55

g; 1.73 mml) in DVF (6 nL) was added potassi um

carbonate (0.48 g; 3.47 mmol ). The m xture was stirred

at 170 OC for 30 mn. The m xture was allowed to coo
tort and poured into ice-water 910 nL). The solid was
separated via filtration, washed with water, and dried
to yield 0.63 g (86% of

endo- 3- ( 3- cyano- phenoxazi n- 10-yl ) - 8- aza- bi cycl o[ 3. 2.

1] oct ane- 8- car boxylic

86



acid tert-butyl ester, 3b. M5 mz (MH) 417.9. The

mat eri al was used as such for the next reaction.
weeweoe2re 7 Endo-3-t3-ti H Tetrazol- -yl)- PCT/US2005/046691

phenoxazi n- 10-yl | - 8- aza- bi cycl o[ 3. 2. 1] oct ane-

8-carboxylic acid tert-butyl ester, 4b To a solution

of

enaf o- 3- ( 3- cyano- phenoxazEXAMPWE E- 8- aza- bi cycl of 3. 2.

1] oct ane- 8-carboxylic acid teé- butyl ester,omb ( 1

g; 2.4 mmol) in DVF (20 < FOMai umlazigle COLMe
0:47g 723 mmpl ) and%m ori de ( o;
'lf nd he,\mzxture ated at 1

The mx

5s al |l owed t&'cool 180 rt, and N

e was acididj ed wth N

hydr o hI oric aC|d (10"%) and eéwrsacted with ety
acetate (3 x 10 rrL) The conbi ned organi c | ayersNiere 2e¢
dried over MgSOH4, flftered and evaporated. The

resi due was used as such for the next

reacti on. ProceduP&le8

Endo- 10- ( 8- Aza- bitgy s o[ 3. 2.dd-bict -

3- (Nt et r azol - ) - @ henoxa2| e, 5b soI
of N

er dexape3-[ 3- (1H-tetrjazol - 5-yl) - phepiggfgm n- 10 yl E 8 aza

bi cyclo[ 3.2.1]-oc - 8-carboxyli gyagid tert yl
ester, 4b (2.4 mo Pn ddeoxane (5 oy was ad ISI a 4
hydrochl oric acid sofution (5 m ). The m xture|was
stirred at rt for 16 h . The mxture was filtered, and
the filtrate was evaporated. The resi due was purified
Vvia reverse phﬁﬁ chromat ggr aphy (eI uent gradb

acetofptrCle in water confaining 0 0/TFA) yield
ﬁn\/ork 13>2. Oe
1
[)-1 phenox k
PaCkal t .

60. —Fhe—-nmteri S
NaBH(OAc);
HOAc
CICH,CH.CI 6e

SOPAS

BBr3

- . Te

CH,Cl, N

Procedure 13

1-Fluoro-3-methoxy-2-nitrobenzene, 1e
To a solution of 2,6-difluoronitrobenzene (5 g, 32 mmol) in methanol (50 mL)

was added potassium hydroxide (1.8 g, 32.5 mmol), and the mixture was
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reaction. Procedure 9

Epdo- 10- (8- Pyri di n- 2-yl met hyl - 8- aza- bi cycl o[ 3. 2.
wat@eneRe/| ) - 3- (1Htetrazol -5-yl)- 10H phenoxarCTEs$2068046691

To a suspension of the HCl salt of

endo- 10- (8- aza- bi cycl 0[3 2. 1loct-3-yl)~3-(1Ht etrazol -

p{]%?gﬁﬁkc?d’le Eﬂ?ﬁ?ﬁ‘y 3@/ a(t%r W%“i aﬁegd oa’vfﬁﬂ}?nw)g’tur%?was extracted with
duphlsroarithare The O%f%ﬁj Q\%Os%gﬁré‘t'éh drled, filtered, and

tri acet oxybor ohydri m Xture
wa¥areiate tmaeldr51fg3¢9 ) oF ‘aﬂdonm 3methaxw mmm:zene 1e. MS

ﬁ;/y The organic | ayer was separat ed, and
t g ue?nus phase was extracted with ethyl acetate (5

The conmbi ned organic |layers were dried over MgSO

red and evaporat ed. The residue was purified
vi é“*%tg (Bxmethpl-8-aza-hisyelo[3 2e1lost3yl)d Okphanexazine-3-

cont ai ni ng 0 1% TF, rbtfg(y‘ﬁced(gdmgth?n ggte(rqﬁant ) of

title conpound enc

oUsBga edaptadiony ofifPrdgediie 2z anb Is@b@ilt@ftlﬁﬁ 2~fluoro-3-methoxy-2-
enoxazi ne,

|- 5-yl)-10H 6b
él?rgi)epg\glg%,ﬂte t{)g,é}_gl;ot[g? £ benzomtrlle the title compound 6-methoxy-

45@(%}1H_ t e{l ?ggglaag- yi[ wﬂﬁ%ﬁ E‘i’é@)ﬁoxa e%§?%'n%5§85rb§?§w'c acid

adethdester, 2¢ Wasardinee a5 a é'ﬁ@\dsaibarhl d tgeta r:mgd%redof entdﬁ) and exo
' | I 2- [ car boxal dehyde, e

?‘gﬁﬁg@@g%@ﬂ%%%ﬁ%o ( S%rhlen)et hyl - 8- azabi cycl of

3.2. 1]oct-3-yl)-3" I Htetrazol - 8-yl i OH phenoxazi ne,

7b was obtained as a TFA salt. M5 mlz (M+) 464. 9.
F'Rme gre 84 Aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) -

of r ocegga@ @em§ﬁlgﬁr€onl h ﬁY&'HQ? B 'H&:Pg'ﬂp 18E’a tearE(l))?aane_&
encf o- 3- ( 3- cyanophenoxagarboxificdcid, 83@za bi cycl o[ 3. 2.

]‘}'g %ts%TStlosn gfat%ggrx':ypl‘ Isgl’[ %(f:%dm(tet?\g(y-q %teé m:?gy?-rS-aza-blcyclo[S.2.1]oct-
3-yi)-1 OH—phenova|ne-3-carboxyl|c acid methyl ester, 2e (270 mg, 0.7 mmol)
in dioxane (15 mL) was added sodium hydroxide (31 mg, 0.77 mmol) for 10-(8-
methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid methyl
ester, 2a, the title compound 6-methoxy-1 0-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazine-3-carboxylic acid, 3e was obtained as a mixture of endo

and exo isomers. MS m/z (MH") 381.
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 0H-phenoxazine-3-carboxylic
acid diethylamide, 4e Using an adaptation of Procedure 4, and substituting 6-
methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid, 3e for 10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid, 3a, N,N-diisopropyl-N-ethylamine for
triethylamine and HATU for HBTU, the title compound 10-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 4e was
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3b for e/7cfo-3-[3-(1 Htetrazol-5-yl)-phenoxazin-1
0-yl)-8-aza-bicyclo[3.2.1]- octane-8-carboxylic acid

WO e0obb2vel ester, 4b, the title conpound e doPADU§BN5/046691
aza-bicyclo[3.2. 1]oct-3-yl)-1
OH phenoxazi ne 3-carbonitrile, 8b was obtained as a
TFA salt. M5 miz (MH#) 3 17.9. Procedure 10
nd@-bia'Pgd @s/a -['fAtﬁaéttﬁ‘ﬂH ag érrB'éFHrth(ﬂ@WP %%%'QQW%OMS m/z
-yl')- 8-azabicyclo[ 3.2.1]1q ﬁ&fn@gGS carboxylic acid
tert-butyl ester, 1c To a go on of nethyl magnesi um
brom de in diethyl ether (3.0 M, 2.4 mM _, 7.2 mol)

der nitrogen was added dropwi se a sol ution of
ﬁ%&ﬁ%ﬂge (0.749 m _, 7.19 mol) in diethyl ether
('?0-'(%-) Bi%%lﬂld[%.‘f £]o33- 9ﬁ-@-ﬁﬁtﬁ?xﬁ-ﬁb‘l—ﬂi§h§ﬁbxé’ﬂn@lﬂcarboxyllc

cooled to r a suspensi on
endo- 3- ( 3- cyano- phenoxacidrdiethiylgmide- SQaza bi cycl o[ 3. 2.

o5 et AT A 8 B b Hh i Rra it ep et ap- 100+
%érﬁfxa%wfé% aathosgfi€ beid difthylamives4édeeni mg, Bes Ainsdt irP

l'ayer was separated, and the aqueous |ayer was furt

eaaeﬂw&er@jcmpmcﬂﬁ £H) B addedk -phlaiogthyrallotaatsnaiedO. 58 mL,

73 ahie "R b, Sps B (FRER R AT T pskre wes

devaporated/ &’sbélvdd & h)éthamlt(armlm @nulﬁea@éwrtﬁmzatneﬂax YWater

)-8-aza-bicyclo[3.2.1]- octane-8-car box%/)l iC
t\Ae 359?94 ar@bﬁh@rsoi@tlowam%tr@mwm@ metgylene Ch@ﬂd@u elhe

V@’QCH (e}?n%%ﬁé% %é%ra})\ch] eeb\/égéréert ? ang [ﬁmﬁ?d yja Jpyerse phase

-l dPECHyl yidlD69phg rid4 826 hef title aanbauradril H(&@azadiicydio[B(R. djoct-3-
23?1)58%%1% qoquOEFrrﬁéﬁ%Jargfqﬁ%pﬁd S bSt lt;%fl)etr?y?amlde 5e,asa TFA
PN MR Z ;AZ_L{QZyg\MarﬁS aza- bi cycl 0[3 2 1] - oct ane- 8- car box
ylic acid tert uty ester, 4b for

enc/0-3-[3-(1H-tetrazol - 5- yI ) phenoxazi n- 10-yl)-8-azab
géﬁét%@-ﬁ-@pﬁghgﬂ&lb - 6% dc cllof3 A 1]gc{ 5! t|) A Zphenoxazine-
3-carboxylic acid diethylamide, 6e
Using an adaptation of Procedure 9, and substituting 10-(8-aza-
bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-phenoxazine-3-carboxylic acid
diethylamide, 5e for endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-yl)-
10H-phenoxazine, 5b, and phenyl acetaldehyde for 2-pyridylcarboxaldehyde,
the title compound 6-methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenoxazine-3-carboxylic acid diethylamide, 6e was obtained as a TFA

salt and as a mixture of endo and exo isomers. MS m/z= 526 (M+1).

Procedure 16
6-Hydroxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10 H-
phenoxazine-3-carboxylic acid diethylamide, 7e
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endo- 10- (8-aza-bicyclo[3.2. 1]oct-3-yl)-

L/, L/-di ethyl - 10H phenoxazi ne- 3- car boxam di ne, 2c was
w@bdoaioeeds as a TFA salt. Ms mfz (M) 390.9. BEPCDUS2005/046691

-Diethyl -10 d-pyridi n*-yl met hyl -

d-aza-bicyclo[3.2.1]oct-3-yl )-

10H phenoxazi ne- 3- car boxam di ne, 3c Usi ng an

dinptselution dbthedblesalt of @Lm%th@xseﬂaas(ﬁrnhﬁneﬁgll -8-aza-
Hifapiey 865 AP R erpaznd LEF BRI el dighvippyide. e (55

eng! @086%.@8})&2& zluwacbr@hi’etﬁanell&m)&ml °C waé hdded a 1M

Htetr azoI 8|4? fhenoxam ne, 5b, the title
Br3 ( 3 mL 0.43 mmol). The mixture was allowed to stirfor2 h

e N S o SR B e
&epwatedthaiermhszq)W wa$ extraﬁediwltk( MdthyenEBehlbride, and the

Endo- MM Di et hyl - 10-t 8- phenet hy| - 8- aza- bi ¢ cI03 . 1] oc
tcogoRinest orgalip REABSS Yiefe Arigd HiesedahdieHasora l%ﬁﬁdue

%Faﬁwv@ﬁﬁ%&%ﬁﬂt&% SPLEYBRIEN: UELBENEINn water contamlng 0.1%
WA)jnmyueld;ammgr(ﬂz &% hoblitts cympofiad B-hytiroxs-1G-(§4phenethyl-8-

a t - rrF] d'or;(%Zme 3fcarboxyllc acid diethylamide, 7e
1:%? By P6rRNe]

lds%trf@x yéw aﬁ’d bd i mtthRzeH er@nyéad SRGHIMRERX S Me/z=F12 (M+1).
and phenyl acetal dehyde for 2-pyridyl carboxal dehyde,

the title conmpound

endo- L/, L/ ~di et hyl - 10- (& phenet hyh- 8- azabi cycl o[ 3. 2.
1] oct - 3-yl ) - 10H phenoxagi ng- 3- car oxani di ne, 4c was
obt ai ned as a TFA sal “295.0. Exanpl e
DPr ocedure 11

Enc/ o- 3-[ 3- (W Hydr oxycar baffi m doyl ) - phenoxazi n- 10-yl ) -
8- azabi cycl o[ 3.2.1]octan -carboxylic acid
tert-butyl ester, 1d and |gndp- 3(3-

Car banoyl - phenoxa2|n 10-yP’N“8- aza-

bi cycl o[ 3. 2. 1] oct ane- 8-carBoxylic acid tert-butyl

et (R 103 e e a2 bigyelof 2 lost 3y 10kt henoxazine-3-
1] oct ane- carboxylic acid diethylamide, 8e

Using an adaptation of Procedure 16, and substituting the TFA salt of 10-(8-
methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid
diethylamide, 4e for TFA salt of 6-methoxy-10-(8-phenethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 6e, the
title compound 6-methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide, 8e was obtained as a TFA salt
and as a mixture of endo and exo isomers after reverse phase chromatography
(eluent gradient: acetonitrile in water containing 0.1% TFA). MS m/z (MH")
422.
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8-carboxylic acid tert-butyl ester, 3b ( 1 g; 2.40

mmol ) in ethanol (20 nL) were added ammoni um hydr oxi de
whyasochiori de (0.5 g; 7.19 mmol ) and pot assi UPCT/US2005/046691

carbonate (0.66 g; 4.78 mmol ), and the m xture was

heated to reflux for 16 h. The m xture was allowed to

cool to rt, water (20 nL) was added, and the m xture

was extracted with ethyl acetate (2 x 20 nL). The

conbi ned organi c | ayers vverl;_gexﬁélgq: over MySO4,

filtered, and evaporated, ~ 2:1 mxture of
title conpounds e OH F

c/o 3- [3 (L/ - hy %@;bam I)-phenox
10 O8- aza- bi 2. 1Tdctapgr 8- car bexy ac d
te butyl g> -
e/ Te! OB, ( 3- ﬂg% ICig %noxazi@ yl) - 8-azadbQaycl o]
3.2. 1] octane- 8- carBoxylic aci rtsbutyl eSMT | 2d.

The crude mi xture was used as su¢h in the next
reaction. 1d: Ms mz (M#) 451 . 2., 2d. M5 mlz (M)
458 3 Procedure 12 Endo- 3-r3-(5-Oxo- ’§Ndi hvdro- p

N3- vn- phenoxazin-Q. 0 .N/
b| o[ 3. 2. noct ane-ﬁi%bo Cc agid tert-butyl
es 0 a SWANNGE! of R xture of

endo 3 3- (L/ hydr car bam m doyl ) -
phen -yl) - za- bi cycl 2.
1] oct rboxyl ic acid terq-butyl #ster, 1d and

endo- 3 (3 carbanDyI phenoxazi n-}0-yl)-8-aza- bi cycl of 3.
2. 1]octane 8- carboxylic acid tert-butyl ester, 2d
(2 33 nmol ) in dioxane (20 nL) was added

I 7 2 I d t
mxtur o AABAEARER BlatrlaR 2 dlogt A Viamindrnichel
aUlsiesh b@astaabnio? Prbcediid 5 BAd %@.Ib@ﬁumﬂgfs%bwmsn@zaa
crude m xture of endo- 3-[3-(5-o0x0-4 dro-[1

QIC&PI@L?aa.|1&-@§tarB3 ofie) fop BedroxGraiza-= b1cyc|o[3 2.1]octane-8-carboxylic

5T Y NSl P05 2 A4 B B 618 1o

eyladtind)-(Rervdy Dway bbphieedseai TFA@alt'a)nd&as a mixture of endo and
exo isomers after reverse phase chromatography (eluent gradient: acetonitrile
in water containing 0.1% TFA). MS m/z (MH") 232.9.

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carbonitrile,
2f
Using an adaptation of Procedure 6, and substituting the TFA salt of 2-(8-
methyl-8-aza-bicyclo[3.2.1]oct-3-ylamino)-phenol, 1f for 3-(2-hydroxy-
phenylamino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1b,
the title compound 10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-
3-carbonitrile, 2f was obtained as a mixture of endo and exo isomers. MS m/z
(MH") 332.0.
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aza-bicyclo[3.2. 1]octane-8-carboxylic acid tert-butyl

ester, 2d was used as such in the next reaction. Endo-
W@2008069286 Aza- bi cycl o[ 3. 2. 1] oct-3-yl )- PCT/US2005/046691

10H phenoxazin-3-y H [1, 2; 4] oxadi azol - 5-one, 4d and

encf o- 10- ( 8- Aza- bi cycl o[ 3.2.1]oct-3-yl)-

adapt NSVl Eaahiy ol Afasts vt 1Hhde Harpk B T0A
of endo- 3-[3-(5- oxo-4, '

thd,
, 2, 4] oxadi azol - 3-yl ) - phenoxazi n~10-yl ) - 8- aza- bi cydo[ 3.
2 L!ﬁmg ot edaptadionnftyrgedureat iamdt whstinuml 1:8-argth@eB-aza-

h - b
O Dce e BTRRROGIE Sirponiia Ryer &-Gepsamo-
t @hbndxEAM- 1esyl?“-8raz bitpelo2f Rrckahéislchrboxylic acid tert-butyl ester,

H-t etrazol henoxazi n-1

04§ esﬂtl@z%rﬂp@yed dPg8amethyl-8wrazankicgcleks: B dloatiZeyixSi(d H-tetrazol-

r 4
(g §I)Zg(‘)‘lltoll Chy Fxgmf gw\fa bgé ﬁ%? a%oegffﬂ%%ﬁﬁgg%hagné@_@ of endo
i ahd Je(masbraecﬂ aﬁetomers@cbhﬂw @ﬁch@{dgraphy (eluent gradient:
g C OES 2, .1] oct - 3-
oRCERBNed WS boaipinag B o TEAY. MSde/z (MH'DG76.1.
obtai ned as TFA salts. 4d: Ms mz (M#) 377.0; 5d: M
mz (M#) 335.09.
Endo- 3-110- (8- Pyri di n- Z- yI EEANMPLEBGaza- bi cycl 0[ 3. 2. 1] 0
ct-3-yl )-10Hphenoxazin- 3-yl)- 4H[1
, 2, 4] oxadi azol - 5-one, 6d Using an adaptation of
Procedure 9, and subst i tuting endo- 3-[1 NH

0- ( 8- azabi 2.C o) A~
1] oct - 3- y@l—l— i oxa2| n- 3=yl ) @ N

, 2, 4] oxad G~ .. 4d Hd N K
endo 10- (8- aza b| cycl o[3.2_— ,

1] oct-3-yl)- tetrazol )-1 OH oxazi ne, b5b,
the title conpoihd & Maﬂéﬁr 19

c/ 0-3-[ 10- ( 8- pN¥'ri di n- 2- ylnetﬁyl 8- aza- bNcycl o[ 3. 2.
1] oct- 3-yl)-10H phenoxazi n-3-yl) - 4I—|-[1|
, 2, 4] oxadi azol - 5-one, 6d was obtained as a TFA salt.

mﬂd.%@gm@ﬁﬂn?ﬁlwe@@-hiﬂwso&%lnt‘d;&:vlifwl‘t-ph]emazine-&

3-yl)- 10H phenoxazi n- 3.
, 2, 4] oxadi azol - 5- one aaMJxaﬁ&ﬂe 19

Using an adaptatlon of Procedure 10, and substituting 10-(8-methyl-8-
aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carbonitrile, 2f for endo-3-(3-
cyano-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester, 3b, the title compound N,N-diethyl-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-1 OH—phenoxazine-3-carboxamidine, 19 was obtained as a TFA salt and as
a mixture of endo and exo isomers after reverse phase chromatography (eluent.
gradient: acetonitrile in water containing 0.1% TFA). MS m/z (MH*) 405.3.
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Usi ng an adaptation of Procedure 9, and substituting
endo- 3-[1 O-(8~azabicyclo[ 3.2.
wat@eeR7e/| ) - LOH phenoxazin-3-yl)-4H[1 PCT/US2005/046691
2, 4] oxadi azol - 5-one, 4d for endo-
0- (8-aza-bicyclo[3.2. 1]oct-3-yl)-3-(1
Htetrazol -5-yl)-1 OH phenoxazi ne, 5b, and phenyl
acet al dehyde for 2-pyridyl EXAMBE tehyde, the title
conmpound endo- 3-[ 10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2.
1] oct - 3-yl) - 10H phenoxazin-3-yl)-4H [1
, 2, 4] oxadi azol - 5-one, 7d was obtajned as a TFA salt Nfo

E: MH) 480. 9. EXAI\/PLE Proceure 13
Bt hoxy- oe— ehenHde To a o
@» ' ronltrob 32 mol bg,n e -.o
50 vvaé‘”'é@ﬂ'é@

0 asshI um hydr oxi de—{—3. 8
~and thR xture eat ed to r eibkame for
@faddgfgrand th xt uthe was extracted h 2h
e

di ch\or onet hane. The org c layer was separat
dried, filtered, and evapbrated to yield 5.1 g (bS%
of 1-fluoro-3-nethoxy-2-nitrobenzene, le. I\/IS nmz (M)

172. .

b iNBstreny 1-(Remashvleaza-Ricxsloli 2t ook 19H;
10H phenoxgﬂ‘le‘?ﬁfX%ZM@BWBbkﬁnﬁ&liné mat hyl  ester,

Usi ng an adaptation of Procedure 2, and substltutllé{]g

Usirid an radabi'atm@rogedwet 1 brnsamstitutngs Hy-(8-methy
aza- blcglqglﬁ$%9§3 ?@nggl'nég’%c rtﬂ)?yitflfel ?f Wﬁ (3-
cyano-p%]e%kaﬁnyid yIJ—SOétdOBQSI@I&ﬁZQﬂ@oﬁan@ﬁbmarbbxy:hmmd terb-bhtl
er, 2e was obtai ned asaTFA t ang bﬁ%?ﬁ ure
ester, 3bf tr@ntdlﬁ eorapesad Nsidpdioxy-1s( W‘Qﬁﬁ*?z% LYCHlecdlrte
yi)-1 wﬁmﬁs%@%ﬂgﬂc&r%o@mg@wy’l h S nbheH oINS I (M1 5680/

noxazl ne- carboxylic acid,

Procedure 17
3-[1 0-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-y|)-10H-phenoxazin-3-yl]-
4H-[1,2,4]oxadiazol-5-one, 2h

To a solution of N-Hydroxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-y|)-
10H-phenoxazine-3-carboxamidine, 1h (0.66 g; 1.81 mmol) in dioxane (20 mL)
was added 1,1’-carbonyldiimidazole (0.44 g; 2.71 mmol), and the mixture was
stirred at 110 °C for 4 h. The mixture was allowed to cool to rt, and the solvent
was evaporated. The residue was purified via reverse phase HPLC (eluent
gradient: 20 to 45% CH3CN in H,0 containing 0.1% TFA) to yield 161 mg
(17.6%) of title compound 3-[1 0-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yI-4H-[1,2,4]oxadiazol-5-one, 2h as a TFA salt. MS m/z (MH")
390.9.
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To a solution of the TFA salt of

e- net hoxy- 10- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct -
W@200b)p6920¢H phenoxazi ne- 3- carboxylic acid nmet hyPCEEEB05/046691

2e (270 ng, 0.7 mmol) in dioxane (15 nL) was added

sodi um hydroxide (31 nmg, 0.77 mol) for 10-(8-

nmet hyl - 8- aza- bi cycl o[ 3. 2.

1] oct - 3-yl ) - 10H phenoxazi ne- BXAMBLE&Y! i ¢ aci d net hyl

ester, 2a, the title conpound

8- met hoxy- 10- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-

yl') - 10H phenoxazi ne-38- carboxyl i c acid, 3e was obtai ned

as a mx resgf end and exo i SOmess. éVB m z (vHHLiAB2

. 10(8 -8-a cﬁﬂi[g.z vl )_ THF

10H phena b e- 3- oxyI i c aci ohd ?

Usi ng an adap ation pf Procedure 4, arHJI substltu ﬁjﬁ

6- net hoxy- 10- (8- met hyl - 8- aza- bi cycl o[ 3. 2. OBr
1] oct-3-yl)-1 OH phenoxazi ne-3- carboxylic acid, 3k

for 10-7-nethyl-8-aza-bicyclo[3.2. 1Joct-3-yl)-1 KyCOs
OHphenoxazi ng 3-carboxylic acid, 3a, THF

L/, L/- d||sopr </ V-ethyl am ne for triethylam ne and
HATU f or _HBT; gt e conmpou Br

NONS
10- (8 bi cyc 3. 2. Ol
1] oct-@ H-phenox koc[;os -c@ i d \(g \[O]/

di et hyl am d f 4e wasobt ghpped as a TFA salt and as_a

m xt ure of 0 and exo isomers. (M) 436. DIEA
Procedure 0- (8-, Aza- bi cycl o[ 3. 2./4] oct - 3- yI ) - CICH,CH,CI
6- net hoxy- 1 phen%xam ne- 3- car boxyl Nc acid

di et hyl am del 5e To a solution of thé TFA salt of

10- ( 8- et hyl - 8 aza- bicyclo[ 3.2. 1] oc 3 yI) 1

HO
OHphenoxazi 3 cgf boxylic aC| e, 5
110rrg|n met hyly 0| 1om_) ~OH
( 2

added oreetHyl ch oforrrate (ON58™m 0.7

mol ) . e Nixture was\#eated to rephux for .2h. ThéI
m xture apor ated,—dissotved i t handl (5 m‘AP o
fof 2R at NaBH@Ac); Wt er PA(PPhs),

and heate

N
N CH,COOH v
H CICH,CHC! (/N \
a
Co
N
6i
N

c@ﬁ

Procedure 18

Spiro compound, 1i
A mixture of 2-aminothiophenol (4.3 mL, 39.9 mmol) and tropinone (5.6

g, 39.9 mmol) was allowed to stir and sit for 16 h at rt. The mixture was placed
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was added, and the solution was extracted wth

nmet hyl ene chl ori de. The organi c phase was separat ed,
weraposared, and purified via reverse phase HPRCI/US2005/046691

yield 69 ng (44.8% of title conpound

10- (8- aza-bicycl o[ 3.2. 1]oct- 3-

| )-6-met hox H ph no azi ne- 3-car boxyl i c aci

X HBAG VERHUTE (<] MELHG) TR BaHPL G SAhalvsisToy Rhlecy-60%

6 z [ I

?W@?th%%&%ze Pﬁdg?ﬁ@dcng? ggx?P?cn%ggl %[\glaétu %ﬁam %é% for the

GBexisneagtlan adapt ati on of Procedure 9, and

substituting 10-(8-azabicyclo[ 3.2.

1] oct - 3-yl ) - 6- net hoxy-1 OH phenoxazi ne- 3- car boxylic

aprsbege Mg am de, 5e for g do-10-(8-aza-bicycl o[ 3. 2.

1] oct-3-yl )-SEélH-tetrazoI 5-yl)- 10H phenoxazi ne, 5b,

and pheny[2d4<Braraetdyairaphernyisylfanyl)chenylh(doratiyl-8-aza-

the title conmpound

e- met hoxy- 10- ( 8- phghcéﬂ?p %’1!19%'%13'99%?‘6?%22

1] oct - Fopthg-mikflire pveins@ froRethe SRV YEA6tGT [Rrocedure 18) was
di etggl am de, 6e was obtained as a TFA salt and as a

ndded d HT (2thenb.) canel thegnidiereras camlegito =78 56. (MM golution of

P

ﬁt? ph%ré&gﬁﬁ:rﬁhgugcgg |'<%§/ Y }?réG(idetGOBmmcal) yas added in
Oppitionsx ahienesolBrgdsath wad reenav@dd Moet TMFgB0daL) died 90 anL of the
S?M;tl on of he TFA sal t

$HHi9N 96 litheurg RlBINH tqtgdr%wiegei,gqiq,?d 3The mixture was stirred
1hp& ool 'ni,n196'5!8?‘2(20?‘8‘5@38@%%&%/% \fat8F{2!6 mL). The cooling

di et hyl am
1pathdivas remoned hametheomikiure was allo@dves wadaed i AMN NaOH

[ ut.i f B 3 (0.43 0.43 ). Th i Xt )
oaqtipR §1% b Webacdge s the ixtreavhs allPweadd kg 5 min.
SM Jds0.00 gy%daﬁqﬁ%om d \fdre fdEy)bAd l@l'i‘é‘?rﬁxff@%as filtered. To the

separ at e ueous ‘phase was extracted wt

néitraje wire addesk2 uorOaﬁr@rmme rsabenzathedSehnils @&mol) and the
Wﬁ{lﬁuper w%g stlfrlledthF ?Q ’mlﬁ.n dfheevr% c |8|% Fn(%lx’tu-rreh \%/ars%?tle c? and the solid

was washed with THF (3 x 20 mL) and ethyl acetate (4 x 20 mL). The
combined filtrates were evaporated, and the residue was purified via flash

column chromatography (eluent gradient: 20% EtOAc containing 1% Et3N in
heptane to 20% MeOH containing 1% EtsN in EtOAc), yielding 10 g (55.9%) of
titte compound [2-(4-bromo-2-nitrophenylsulfanyl)-phenyl]-(8-methyl-8-aza-

bicyclo[3.2.1]oct-3-yl)-amine, 2i as a mixture of endo and exo isomers.

Procedure 20

3-Bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3i
To a solution of [2-(4-bromo-2-nitrophenylsulfanyl)-phenyl]-(8-methyl-8-
aza-bicyclo[3.2.1]oct-3-yl)-amine, 2i (9.7 g, 21.6 mmol) in DMSO (220 mL) was
added potassium carbonate (3.3 g, 23.8 mmol). The mixture was heated under
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was purified via reverse phase HPLC (eluent: CH3CN in
wat er containing 0.1% TFA) to yield 23 ng (42.8% of
WO 2adb®erospound 6- hydr oxy- 10- ( 8- phenet hyl - 8-  PCT/US2005/046691
aza-bicyclo[3.2. 1]oct-3-yl)-1
OH phenoxazi ne- 3-carboxylic acid diethylamde, 7e as a

TFA salt and as a m xture of endo and exo isoners. M
na Ne amospirete §o 170 °C for 45 min. The mixture was allowed to cool to rt,

solBh0 it SR PRTTEY pad sBATR R BORE Bi BL ape
lbwgwlcaph@g@%atdr@ﬂ ®er RDSEHUfikerd8, amd @véy@@éd Urhé@esidue
the TFA salt of 10-(8- nethyl-8-aza-bicyclo

1y trusifiog via ash sellmneehraaiatography «§iLeat ata[owent 1% EtzN in
SEROAK 18 B0IE Mt IPEITRE Btdinilh 1% Er). yielding 1.9 ¢ (21.9%) of

oXy henet hyl azabi cycC
Ujttec to@ppliped mlbfqnhremﬁa(azmamy%mbmxydla)[e 2diatt-3-yl)-10H-

di et hyl am de, .6e, th it]le conpound, 6-nethgxy-1 N

P RRBBRIE 3 350 Btys SR ] B ISR, WIS 1z (MH)

Orphg gine- 3-carboxylic acid diethylam de, de was

obt ai ne as a TFA salt and as a m xture of endo and

exo i soners after reverse phase chromat ography (el uent

g adle t qcetonitrile in water containing 0.1 % TFA).
) 422.2- (8- Met hyl - 8-aza-

bi cycl o] o8 ALChicyTId[32 [HOt=-3083bromb-16/HHhetbdthiazine, 4i

adapt ati on of Procedure 5,7 and Substituting
8- met hypBseleten efgibspme-10-13-mathyid- azmba:yrcmﬁ 2.1]oct-3-yl)-10H-

t%ﬁ%w%ﬁﬁ%fr?ee?tl g’r quo r?S 4% mrﬁgéﬁirbﬁ%oq]ﬁwg%e%ax (‘f 5 mq_) were added

21 (cBicrebim cﬂlo?cﬂ‘@rrﬁét@y(gb‘?[p&. 7.5 Hnests aBd N N—dusoprop l-N-
yl am no) - phenol , 1f was obtained as a TFA sal t as

aethylantine (314 ewdd.Smmolh Themixisrevasheatedits eeftmaferez 5h,

BB LB o Sl R RGNS bl tre
lsidrdMybb Wisshivasrdibsslved o &e?héﬂdl’@ﬁ ALyl andLiféMted &6 esfux for 1
zine-3-carbonitrile, 2f

h. After work-up, the residue was purified via flash column chromatography
(eluent gradient: 0 to 30% MeOH in EtOAc containing 1% triethylamine) to yield
150 mg of recovered starting material 3i and 382 mg (66%) of title compound
3-bromo-10-piperidin-4-yl-10H-phenothiazine, 4i as a mixture of endo and exo

isomers. MS m/z (MH") 387.1/389.1.

Procedure 22
3-Bromo-10-(8-furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

phenothiazine, 5i

To a solution of 3-bromo-10-piperidin-4-yl-10H-phenothiazine, 4i (11.2
mg; 0.029 mmol) and 3-furyl carboxaldehyde (8.4 mg; 0.087 mmol) in
dichloroethane (120 pL) was added acetic acid (5 uL) and a solution of sodium
triacetoxyborohydride (12 mg, 0.057 mmol) in DMF (100 p). The mixture was
stirred at rt for 18 h, quenched with water (50 uL), and lyophilized. The thus
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Usi ng an adaptation of Procedure 6, and substituting

the TFA salt of 2-(8- nethyl-8-aza-bicycl o[ 3. 2.
wa@eeR7e/| am noJ- phenol , 1f for PCT/US2005/046691

3- (2- hydr oxyphenyl am no) - 8-aza- bi cycl o[ 3. 2.

1] oct ane- 8-carboxylic acid tert-butyl ester, 1b, the

title conpound 10-(8-nethyl -8-aza-bicycl o 3. 2.

ditairted3erytp-3tbidnphé AdBmiare 3-ydmethyb8raza-bicyclofd. 2:{dact-3-y1)-

RAhesaTe b P § 500 o8 ) BB Ty s
for ti9s hek! rdeRtib@zol -5 -yl )- 1OHphenoxazine, 3f Using an
adaptation of Procedure 7, and substituting

10- (8- et hyl - 8-azabi cyclo[ 3.2. 1]oct-3-yl)-1

henoxazi ne-3-carbonitrile, 2f for

M : phenoxazi n- 10-yl)-8-aza-bi cycl o[ 3. 2.
1] oct ang-(B-Firahdylretiadislazsbicyulos.2.430 et-3-y2)e3-pyrielin-3-yl-
title conpound 10-(8-nethyl-8-aza-bicycl o[ 3. 2.
1] oct - 3-yl ) - 3- (1Ht et 1@Hhenpthjazing) Riphenoxazi ne, 3f
was oft ai t st Age 3~
and eBdT GRS BiohidPao RSB a0 oBRES Tloct 3
glg—ll‘ll(ﬁe_llﬂ_gg)eh@lﬂwise&me', %ménggg G).Ii)eg imE"QKBI émygdyt fononiegacid (10.7

. 1% . Z ) .
T/ DE9 O RAUBSSFYArDETaE {18 - D5 el A RIS (3
s I ENUPSo A AIDYIES L R eoats o0 -C for 10
Afin G@afmkli’mhal\gaH '&fﬁ@n’ﬂktw@ sz{ssihb%orbbed onto all 19 SPEf cartridge and
1] oct - 3- - enoxazi ne-3-carbonitrile, 2f for .
elhien (olpant: AP BlagarRA S Boseyg somays i fidtEiamine).
ﬂw?f%@%@é%ggmwgé £6118GEd dherdvabbtatbd eThe resitie Wdtepurified
Wiz, fevetieephyde HPLC eltrityhcdonitrile in waterafataining @4 TFA) to
3-yl).-10H ph i ne- 3- b idi 1 '
st i goshaung - e e APt E 2. IRREHIFS-
BltiGin-5-5YL 20 A RIIRBNaSRECBPAS 8 TI¥all 8hd@Rta mixture of endo and
exo isomers. MS m/z (MH") 466.2.

T
A

@)

N-{2-[10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazin-3-yl]-phenyl}-acetamide, 7i
Using an adaptation of the method described in Procedure 23,
substituting 2-acetylaminophenyl boronic acid for 3-pyridyl boronic acid, the title
compound N-{2-[10-(8-furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y!)-10H-
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gradient: acetonitrile in water containing 0.1 % TFA).

M mz (M) 405. 3. EXAMPLE H L- Hydr oxy- 10- ( 8- net hyl -
waz@slsrye! o[ 3. 2. 1] oct-3-yl ) - 10Hphenoxazi ne- PCT/US2005/046691

3- carboxam di ne, 1h Using an adaptation of Procedure

11, and substituting 10-(8-nethyl-8- aza-bicycl o[ 3. 2.

11:10“ - %%ﬁl% 1 Ogi phenoxazi ne-3-carbonitrile, 2f for
enathjazin-gpdhehednasaiamida, 76 was)okiaiesl a3 ayiF/bsalt and as a
1}@;@&?@815 éw&gﬁe&bn&ms@ VS h/z i) 595121, 3b, the

title conpoun
L/ - Hydr oxy- 10- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-

yl ) - 10H phenoxazi ne- 3- car boxam di ne, 1. was obtai ned.
MS mz (M#) 365.0. Procedure 17 =

3-110-t 8- Met hyl - 8- aza- b| 3
10H phenoxazin-S -yl ) - 2,
To a solution of

L/ - Hydr oxy- 10- ( 8- net hyl - 8- aza- i cycl o[ 3. 2.
1] oct-3-yl)- 10H phenoxazi ne ar box&m di ne, 1h (0. 66
g; 1.81 mmol) in dioxane (20 ) was added

1,1' -carbonyl diimidazole (0.44g; 2.71 nmol) and the
m xture was stirred at 110ﬁ0r 4 h. The m xture was

acl i azol - 5-o0ne, 2h

allowed to cool to rt, and tlle sol vent was evapor at ed.
The residue was purified via verse phase HPLC

(el uent103[8(B-Meth I'-’Buii-n-e‘ifﬁﬂ@-@d&@l‘lblb cli 2 Plolcizny idin-3-
0. 1% TFA)[tf)Byl el%l 161 _gg 17. 6% of'dtztltl e conﬁ%ﬁdpy" "
3-[1 0-(8-methyl -8-az¥ ’d‘)Rh%'{OGh@Z"ﬁa(ﬁJt 3-yl)-1

e ST A aSapblo e g B B AT A 35 ana 25,

Spilbstiteting 3umethytbutA-einat imr@-fuf'yl Zamxalddfhydeha Rrbcédurgd 22, the

”?mé compoumo) Sa(gdmte[h%ﬁ”bﬂ? ng/ﬁ 8-aza-bicyclo[3.2.1]oct-3-yl]-3-
pyridin-3-yl-10H-phenothiazine, 8i was obtained as a TFA salt and as a mixture
of endo and exo isomers. MS nm/z (MH") 454.3.

7
Cror
N
9i
N
N
|\
=

3-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenothiazine, 9i
Using an adaptation of the methods described in Procedures 22 and 23,
substituting 2-pyridy! carboxaldehyde for 3-furyl carboxaldehyde in Procedure
22, the title compound 3-pyridin-3-yI-10-(8-pyridin-2-yImethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine, 9i was obtained as a TFA salt and as
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g, 39.9 mol) was allowed to stir and sit for 16 h at
it The m xture was pl acedunder vacuum (<0.3 nmm Hg) for
W® 2006/06226C- M5 anal ysi s reveal ed - 60% conver si oPCT/0S2005/046691
desi red conpound, 1li. The material was used as such
for the next reaction. Procedure 19

ié4 Bro % ni trophen sulfanyl) 2/# (8- net hyl -
'5?"598@!193@(11? [Sele1CT “ﬂsdﬁfr{ H?)l 02t he mxture
obt ained fromthe previous reaction (Procedure 18) was
added THF (20 ml ), and the m xture was cooled to -78
0C. A 1M solution of lithium alum num hydride in

di ethyl ether (60 m _, 60 mMml) was added in portions.
The cooling bath was renoved. More THF (60 ml ) and 10
m _ of the 1M solution of Iithium alum num hydride
were added. The mixture was stirred at rt for 90 min,
cooled to -78 0C, and treated vvlth watrerN(2.6 nL). The
cool i ng bath was renoved, e was al | owed
to warmto rt. A 1IN NaCH t' 10.6 nL) was
added, and the m xture was 10 stir for 15 mn.
MySO4 (1g) and THF (40 nmL) werje added, and the mxite
was filtered. To the filtrat s addgg

2-fl uoro-5-brono-nitrobenzeng (8.4 nL, 43.8 mol ), and
the m xture was stirred for 1% mn. The reaction

m xture was filtered, and the’/solid was washed with
THF (3 x 20 nL) and ethyl acgtate (4 x 20 nL). The
conbined filtrates were ev ated, and the residue

1 PO MR L2 S aS AR 85 20l S Elpyriin4-

20% MeQH cont ai ni ng Mﬂmphermﬂﬁlﬂn)e, 19i el d| ng 10 g
55. 99 f titl
L5 (2. UsBiairoaciantpBom of e wenads desorbrgiin Pracaruray P2aind 23,

- QAR Bimethg-bikl Rehaloy BYudMtafboxdldeétyde P Edire 22,

of endo and exo i soners.
and 4-pyridyl boronic acid for 3-pyridyl boronic acid in Procedure 23, the title
compound 10-[8-(3-methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-3-pyridin-4-
yl-10H-phenothiazine, 10i was obtained as a TFA salt and as a mixture of endo

and exo isomers. MS m/z (MH") 454.3.

Z N
SO A
N
11i
N
N
I\
¥

3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenothiazine, 11i

Using an adaptation of the methods described in Procedures 22 and 23,
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Procedure 20 3- Brono-10- (8- net hyl -
b-aza- bi cycl o[ 3. 2. 1]oct-3-yl )- 10Whenot hi azi ne, 3i
w{a o0oa/06ni@t i on of PCT/US2005/046691
[ 2- (4- brono- 2- ni trophenyl sul f anyl ) - phenyl ] - (8- et hyl -8
- aza bicyclo[S 2 1]oct 3-yl)-amne, 2i (9.7 g, 2 1.6
in DVBO ( was added potassi um car bonate
(et 2 P3ritel garbakeldanydaios ey resbexpIdatuseanBrocedure

a r

PP oana G o BoRace fon 2o Ty, oESnEigEi P itBgure 23 the

efifle aotr@gumd BhpridiAe! - y(l41f04€8lﬁyhd1h z-ylmTéThyléB-ganb((zcy@ItESQﬂ]oct—B—
ried ov Na2 iltere vapor at e The

@hfépb\%%otﬁ@.zm 33 i ag qqt%igﬁg ST 8y Pdphrure of

( to 30% MeCH in

6ha§%@g%§ﬂ%§rﬁgrslk2(%ﬁg/@'wmpg@@ng 1.9 g (21 .99 of

title conpound 3-bromno-10-(8-nethyl-8-aza- blcyclo[3 2.

1] oct-3-yl)-1 OHphenot hi azi ne, 3i as a_ui xture of endo

and exo isoners. M5 mz (M+) 401 .1/ 1 . Procedure

2 1 |0'3-Aza-bicycl o[ 3. 2

) - 3- br ono- 10H phenot hi a2|,:‘4| n sol ution of

3-brono-1 0-t 8- net hyl - y 3.2. 1]oct-3-yl)-1

OHphenot hiazine, 3i ( 1.0 g, 2.49 mmol) in

1, 2-di chl oroet hane ( 15 nlL) addei@i 1- chl or oet hyl

chl oroformate (607 i, 7.5 and

L/, L/-diisopropyl-L/- ethylampnhe ( 1 .4 niL, 7.97

mmol ). The mixture was heaf to refluxfor 2.5 h,

allowed to cool to rt, an d aporated. The m xture vvas

evaporated and the resi due was _di ssol ved di ssol ved i

met hanof-Ryridinri-yl-4fd8tibiarien-g-werathy!- Brﬁzaiblﬁycms&ﬂoct-?»-
k-up, th d h I
wor k- up e resi uexp@,gorfg_gh%?%aﬂr?e 313313 col um

chr omat ogr aphy (el ue I'en 0 MeCH i n
Et OAc Usiriggamadagptitioh rof gtdyiletirodsedesapibeddh dProcedures 22 and 23,

substituting 2-thiophene carboxaldehyde for 3-furyl carboxaldehyde in

03{\'

Procedure 22, and 4-pyridyl boronic acid for 3-pyridyl boronic acid in Procedure
23, the title compound 3-pyridin-4-yl-10-(8-thiophen-2-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine, 12i was obtained as a TFA salt and
as a mixture of endo and exo isomers. MS m/z (MH") 482.2.

T
®

13i

N

1

N-{2-[10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yI)-10H-phenothiazin-3-
yl]-phenyl}-acetamide, 13i
Using an adaptation of the methods described in Procedures 22 and 23,
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150 mg of recovered starting material 3i and 3d2 ny
(66% of title conmpound 3-brono-1

wWaQO26pen276li n- 4-yl - 10H phenot hi azi ne, 4i as a MPT/USBHIDD46691
endo and exo isoners. MsS nmiz (M+) 337.1/369.1 .
Procedure 22

3-Brono-10- (8-furan-3-yl net hyl - 3-aza- bi cycl o[ 3. 2. 1] oct
-sxqﬁrtltgtmgmv\pﬁ@aicfohﬁdwyh@arbsp(arv@ha(dgcbm Rroeasduse 22, and 2-

3 Cbetgggyéo;m%&f BJ&%&]I%%QX Joﬂi?—?gﬂggl@é%hﬁzéo&? kr'éﬁtpc%dﬁ}e %3 the
QGitRddormpalnd I\lﬂ{20[|10|=(|8%lt§¢—8kwaeblbﬂté16 312 )1 oes3-pikd O#i-phenothiazin-

acetic acid and a sol ution of sodi um

twameayg}metﬁm e déi a9 ohipined g5 Fﬁﬁl%alt.amdm?;a (Migtyre of
gnvas stirred at rt for 1d h, quenched

'@nq?gﬁfeﬂbﬁﬁﬁﬁ&~ and | yophilized. The thusobtained

crude 3-brono-1

0- (8-furan-3-yl nmet hyl - 8- aza- bi cycl o[ 3

10H phenot hi azine, 5i as a mxture o

i soners was used as such LS acti on.
Procedure 23
| Ot 8- Furan-3-yl net hyl - a

\%Q]oct 3-yl )-
3-pyridin-a-yl - 10H—phenoth|. i ne, Alm xture of
3-brono-10- (8-furan- 3- ylnet’v 8 aza4b|cyclo[3.2.

1] oct-3- yl)-10H phenot hi az 2 51 (13.5 ngy, 0.029
mol ), 3-pyridyl boronic acid (10.7 ng, 0.087 mmol),
pot assi um car bonate (12 ng, 0. 087 muol ) and Pd(PPh3) 4
(3 ng, 225 mmol) in NWP (300 m ) and H20O (100 ni) was
heated to 160 OC for 10 m n a mcrowave. The

m xture was absorbed onto g SPE cartridge and
eluted (eluent: 10% nethanol in ethyl acetate

cont ai ni ng Nof2-}1i0e(8P hanetiw)-8-aza-bityalal3.2-1iec tnd-y))-1RK-
col | ected and yapghal sts TS RIS BRIl o0

Using an adaptation of the methods described in Procedures 22 and 23,

1] oct-3-yl)-
do and exo

substituting phenyl acetaldehyde for 3-furyl carboxaldehyde in Procedure 22,
and 2-acetylaminophenyl boronic acid for 3-pyridyl boronic acid in Procedure
23, the title compound N-{2-[10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazin-3-yl]-phenyl}-acetamide, 14i was obtained as a TFA salt and as a

mixture of endo and exo isomers. MS m/z (MH") 5486.3.

@t){

@)

N-(2-{10-[8-(1H-Imidazol-2-yImethyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-
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via reverse phase HPLC (eluent: acetonitrile in water
containing 0.1% TFA) to yield title conpound

wda 06864206 an- 3- yl met hyl - 8- aza- bi cycl of 3. 2. PCT/US2005/046691
1] oct-3-yl)-3- pyridin-3-yl-10 H phenot hi azi ne, 6i as
a TFA salt and as a m xture of endo and exo isoners.
M5 nlz (MH) 466. 2.

W ti O8- FurlﬂH—ﬁhglhuﬂﬁaqjh—%yt}zphmﬁMbetammelp&t 3-yl

b adbBtaa A0SR SRt Ao S ReRh Eoeddyirs 2no 23
§H@§t¥tht‘ih§f i AArAd el b SenbeRyde féﬁ@ﬁjrﬂ o’é@b&(eﬂdéhyde in

boronic acid, the title conpound L/-{2- )
Bch@sd‘une 28, 3ng Precetyleminepheny| egrani¢ acid. f0'1§|51§>é/f'd$|-*3ﬂr§mt9 acid

e
- Aethiazini3- henyl tamide, 15i
1153610 Ot Bt i 1 v

I

pbtaipgd peantFA sglt BM/%%HMHf%PgQF% angie W@%‘% MS m/z
gﬂgp%séé n of the nethods described in Procedures 22

, Substituting 3-nethyl-but-2-enal for 3-furyl
car boxal dehyde in Procedure 22, the title conpound
10-[ 8- ( 3- net hyl - but - 2- enyl ) - 8- aza- bi ¢cycl o[ 3. 2.
1l]oct-3-yl)-3- pyridin-3-yl- 1OFLphe i azi ne, 8i was
obtai ned as a TFA salt e of endo and

d 'l
exo isoners. M5 niz ( 54
3-Pyridin-3-yl-10-(8-pyr - rret"ﬂ\'y‘rfg aza- bi cycl of
3.2.1]oct-3-yl)- 10W phenot hjazi ne Usi ng an
adapt ati on of the methods cﬁ%i bed16in Procedures 22
and 23, substituting 2-pyri car boxal dehyde for
3-furyl carboxal dehyde in Pr%cedure 22, the title

conpound 3-pyridin-3-yl-10 |d|n2ylmethl
- 8- azalNH{@y[a0«p- Methyl-ﬂ azn- bB:mltyi/SlEH-]WM)m Qﬂ-,m'@noghlazm-&

was obtai ned as a TFAJ\/P@?"X'? cﬁgﬁila&,)qéire of endo and

exo isomers. M5 niz y(l
Using an adaptation of the method described in Procedure 23,

substituting 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yi)-10H-
phenothiazine, 3i for 3-bromo-10-(8-furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-

yl)-10H-phenothiazine, 5i and 2-acetylaminophenyl boronic acid for 3-pyridyl
boronic acid, the title compound N-{2-[10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenothiazin-3-yl]-phenyl}-acetamide, 16i was obtained as a TFA salt

and as a mixture of endo and exo isomers. MS m/z (MH") 456.2.

&
@S N
N
171
N
H

10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-phenothiazine,
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10-[ 8- (3- Met hyl - but - 2- enyl ) - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-

yl)-3-pyridin-4- yl-10H phenot hi azi ne, 10i Using an
wadapet2ron of the methods described in ProcedetBESRA5/046691

and 23, substituting 3-nethyl-but-2-enal for 3-furyl

car boxal dehyde in Procedure 22, and 4-pyridyl boronic

acid for 3-pyridyl boronic acid in Procedure 23, the

title conpound

17i
LD oet. Samear ¥uaptdiof of e wefutf BeButidd il Pofedyrs 23,

oBubstitetingas-baompAl @-alperiditd4 /18 Hap e nothiaaiee Biiforaaldromo-10-(8-
e | SOITEr S, n z. 454, 3 - . .
oMy age PR 4/ ool hetaty phevetpiaaine i e e

3 é)m 9 -l _ Ep@ 1 i N 14: i '_ A .

aga tib ]z;)\tlifk?a;!éo(fB ét%aeg%ev%lﬁods'q?jiﬁst?rzy@?op S&npdl%rgﬁggﬁ Egea%thlazme,
ahdi was sbigined asianfFA& splendyas @ anikivixeoflehgalantl @xo isomers. MS

3: + xal dehyde in Procedure 22, and 4-pyridyl
bg?%Q%b ggﬁggfor 3-pyridyl boronic acid in Procedure
23, the title conpound 3-pyridin-3-yl-1

0- (8-pyridin-2-yl met hyl - 8-aza-bi cycl o[ 3. 2. 1] oct- 3-
yl)-10H phenot hi azi ne, 11i was obtai@édyas a TFA salt

and as a m xture of endo d X0 M5 nmlz (M)
477. 3.
3-Pyridin®yl-10"3-thiop ~#2a- bi cycl o[ 3.

adaptation of the nethods d i bed 4gn Procedures 22
and 23, substituting 2-thi ophede carboxal dehyde for
3-furyl carboxal dehyde in Pr¢$edure 22, and 4-pyridyl

bor oni c id for 3-pyridyl boronic acid in Procedure

23, the -{2-&1%Wmlalcyclo[S.ZA]oct-3-yl)—10H-phenothiazin-3-yl]-
3-pyridin-3-yl-10-(8-t,Ri en: 4 Aet hyl - 8- azabi cycl of
3.2. 1]oct-3-yl)-10H ﬂgﬁgphéléé?ﬁ{éagig% was obt ai ned

as a TBgingaln adeptatisn ef thexhetiwdodesonidedan Préseture 23,

' s‘?’uob%?igusﬁ'ng'\%—{g-ézé-l\gi_&)clo?g%l‘ﬁbct—3-yl)-3-bromo-1 OH-phenothiazine, 4i for
3-bromo-10-(8-furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 5i and 2-acetylaminophenyl boronic acid for 3-pyridyl boronic
acid, the title compound N-{2-[10-(8-aza-bicyclo[3.2.1]oct-3-y1)-10H-
phenothiazin-3-yl]-phenyl}-acetamide, 18i was obtained as a TFA salt and as a
mixture of endo and exo isomers. MS m/z (MH") 442.2.

2. 1] oct-3- yl)-10H phenot hi az?i ne, 12i ing an

=
N

19i

L
®

1

10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-
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- - 10-t8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yl )-

10H phenot hi azi n-3- yl]-phenyl }-acetam de, 13i Using
wamoader@t i on of the nethods described in ProPE€HUSES5/046691

22 and 23, substituting propenal for 3-furyl

car boxal dehyde in Procedure 22, and 2-

acetyl am nophenyl boronic acid for 3-pyridyl boronic
aci d H)hermtd)minee1QiSJsing@nt&ldarﬁaﬂmhpbﬂhlﬁdnethods described in

orPEtbtre 22 AP B L S bt REr tckifiacaitenyae n
obtrabasslirape terr'ﬁcué @bﬂh nﬁd aA9- ﬁs anynsuaza picyela®2amnet-3-yl)-3-

exo isoners. LH2-[10- Phenet -aza-
bi cyrigins3-al- 1@Hdwh%wyma;m@omh\@ﬁaphta;lz@dwas a TFA saltand as a

T

substituting phenyl acetal dehyde for 3-furyl
car boxal dehyde in Procedure 22, and
2- ace_t§/l am nophenyl boronic acid for 3- pyri dyI bor oni c

acid in Procedure 23, the title conpmnd Cl
N-~-ti OM8- phenethyl 8-S@f§yd o[ 3. 2. t 3 yl) - 1D/
OHphen@it hj @ -aceta desZ41 was

obt ai ned a TFA satt—and—as—a> e of ende and

€X0 | SONERS . m z N"‘%@ %ﬁigo —

i V- (2- {10[8(1/2ylm o yl met - 8-fgza- bIcyI 2j
3.2.1] oct-3-yl

) - 10f / - phenot hi azi n- 3-yl } - phenyl ) - ace&oam de, 15i US|Bng
an adaptation of the nmethods described in Procedures

22 and 23, substituting IHim dazol e- 2-car xaI dehyde %
for 3-furylpcar oxaI \ §bedure 2 and

2-acetyl ami né‘ ‘EI c d for \@34 bo X
acid in Pro -e~ e conp |ung

L/-(2-4 10 1H-I m dazol 12-yl nmet hyl ) -8
aza- blcyclo[

1] oct-3-yl)- 1|§|{7|kphenoth| ) C&%Feﬁyﬁ%) ce Zam de

151 was obtained as a TFAlsaIt and as1a- Omxg,ﬁéjre of N 4j
endo and exo isoners. M5 RP% (MH) 522. 3,0 Bo

IEC@ @Dﬁ

NaBH(OAc);
CICH,CH,Cl

Endo-3-(4-Chloro-2-hydroxyphenylamino)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1j and exo-3-(4-

chloro-2-hydroxyphenyl-amino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic
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L/~-ti Ot 8-Mthyl-8-aza-bicyclo[3.2.1]oct-3-yl )-

10H phenot hi azi n-3- yl]-phenyl }-acetam de, 16i Using
wamoader@t i on of the nethod described in Procedius2083046691

substituting 3-brono-10-(8-nethyl -8-aza-bicycl o[ 3. 2.

1] oct-3-yl)-i OHphenot hi azine, 3i for

3-brono-10-(8-furan-3-yl net hyl - 8-aza- bi cycl o[ 3. 2.

1] oct-3- yl)- 1OH- phenacid MM!WEPS@MQJ'

2- acet m_no [ [ .3- ' r,oni c

aci d. l%fﬂ@gtqn( %a q%ﬁlf’dbﬁﬂg’% r%eﬁw Cl‘lbéd hy Hrgé{édtprg

Léub{sﬁtdt -4- &rrﬂﬁcbﬁydrﬂ&'o@hénbl @Y@Lzﬂhﬁw??» hidiesdybénzoic acid methyl
) - 10H ghenot hi azi n- 3- [éﬁ% en | }-acetam de, 16i was

o@ﬁtar Al 3zpx058-AZA-higyalo ety aslikfieribidyl ester for

e pra RS 2 (b %yr%.a 3y oLtils oqppounds
gemdlquanadmdnrﬂ)? hanongpla%nayddmm’iaa):S tena@icybms Qet]bokdane—s-
ﬁ%ﬁ%ﬁﬁ'%ﬂﬁl&eﬁi ﬁ@fééﬁn 1i @“?’%%e(ﬁoqm&gz% -hydroxyphghyl-amino)-

R TR HISE LA ERE-Sop I ccft RATMIT R 2E s sbtaned.

1®e|(n$oands Hi apd |2 [N@réz sefdiated 8|eyllla)smeqjymnd3fmemaycbgraphy (eluent
el R e B dheuane  Sbng TofksShPa a0 irerel 1 (st

3@\@/&%%@%&“ bA8-108; Gﬁéx@Is%Yﬁéroiﬁsgcér]cpélbtlﬁg Wormer).

enot hi azi n- 3yl )- phenyl }-acet am de, 18i Usi ng
an adapEmana-(a-fChlneomemwziasm-vbf&ﬂazarbmysdebmé]wane-&

oot aou i) 9at b bR A3 R Butvl ester; 3 o,
3-br O@Slﬁ?% §déﬁ§{éﬁﬁh of ﬁhlermthd @e@?@ebﬁﬁ%béécﬁjré-z,

1] oct henot hi azi ne,

ZSl&tS@WInﬁrﬁﬂ%ﬁéﬁ;ﬂh‘%@T?ohV‘érOéwphe'M@mBlOdgﬁ"ﬂé@d bor oni ¢
atfbgctl @ ;d%ﬁ) g%@@’%g}dﬁnd ter-b0n/f 8587 RO CHe BER s3tt of 3-

hydroxy-4- (8 methyl-8-aza-bicyclo[3.2.1]oct-3-ylamino)-benzoic acid methyl
ester, 1a, the title compound endo-3-(3-chlorophenoxazin-10-yl)-8-aza-

bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3j was obtained.

Procedure 24

Endo-3-(3-Pyridin-3-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]Joctane-8-carboxylic acid tert-butyl ester, 4j

To a mixture of 3-pyridyl boronic acid (70.1 mg, 0.57 mmol), CpzFe(P-
tBuy) .PdCl; (62 mg, 0.095 mmol), potassium carbonate (88 mg, 0.63 mmol)
was added a solution of endo-3-(3-chlorophenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3j (135 mg, 0.317 mmol)
in dioxane (3 mL, degassed with argon for 5 min prior to use). The mixture was
heated to 120 °C for 30 min in a microwave (300 W). The mixture was allowed
to cool to rt, water and ethyl acetate were added. The organic layer was
separated, dried over MgSO4, filtered, and evaporated to yield 195 mg of crude
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3-yl)-phenyl }-acetam de, 18i was obtained as a TFA
salt and as a m xture of endo and exo isoners. M5 mz

W@ Misp6924@. 2. |1 O-t 8- Al l yl - 8-aza- bi cycl of 3. 2. 1] BCT/US209$/046691
) - 3-pyridin-3-yl-10Hphenot hi azi ne, 19i Using an
adaptation of the nethods described in Procedures 22

ol SR e B ol Yohendiazi i ¥ eagaund

1 I I
{20 AP B S o613y e o

TF%%QMSUQ doratgea]epﬁ saaptienof endo and exo i somers. M
mz (M18+H) 444. 2. _

Endo- 3- (4- Chl or o- 2- hydr oxyphenyl anmi no) - 8- azabi cycl of
3P&ckdaed a6e- 8- carboxylic acid tert-butyl ester, 1]
and exo- 3-(4-

chl or o- 2- hjtdYPt@Aza-hiavedol3e2.dlocttd-yl)3-py sidin-Bhyd et G-
ne- 8- carboxylicacid tert-: ﬂ%x&agz%er&% ProUSI ng an

adaptation of the net hodPd&38FKf cedure 1,

subst i T icnegde2eraao- BQBﬁaytrhﬂlmqum@ﬂbxézﬂh 10-yl)-8- aza-
acid neth ester an

L BT AR I —

tyﬁ’é(no@'étrébcﬂ‘@ﬁ Q/\Vasf t?éat@d Y EAR 3%? Bhﬁ%ﬁé%&g&e was stirred for
e%{gctanSone 1 mxture of

oMz at & CWQTBAWGWWEMM|m);eBSf®@anaIth@ [r8sidue
AT T ey e —
Maé&cbh@(mhg[ﬂ % THAYP CFWé‘Ge&ré‘(PgQ&g{s' \ﬁet%cécq?bmed ,dlyaPhlllzed

tert - but ester, 2] ‘'was obtal ne ounds

vidikd '§§®|¥{6dﬂ@dlaﬁhsd ethers AThsosolption maemms@ohwhu a(satuwamd

SRHCED ol T S b RNl St U s e
|®mmtﬁneétjorg(;§mc Phdsed wer@dried @VBF MgSO,, filtered, and evaporated to
- ophenoxazi n- 10-yl ) -
8/'933 %H%Sy(éﬁo/f tpr2 stepsk %fﬁéleecoremmgmd@wdﬁeaza-
ttﬁéyﬁdcﬂ tzy y oRERS)-3 ggn&l%' L091-20HASKENRELRR, 8. MBS
Toa L

Endo-10-(8-Phenethyl-8-aza-bicycio[3.2.1 Joct-3-yl)-3-pyridin-3-yI-
10H-phenoxazine, 6j
Using an adaptation of the method described in Procedure 9,
substituting endo-10-(8-aza-bicyclo[3.2.1 Joct-3-y1)-3-pyridin-3-yl-10H-
phenoxazine, 5j for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-
tetrazol-5-yl)-10H-phenoxazine, 4b and phenyl acetaldehyde for 2-
pyridylcarboxaldehyde, the title compound endo-1 0-(8-phenethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yI-10H-phenoxazine, 6j was obtained as a
TFA salt. MS m/z (MH") 474.2.
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substituting
enc/ o- 3- (4-chl or o- 2- hydr oxyphenyl am no) - 8- azabi cycl o

W@2M6/0d920€t ane- 8- car boxylic acid tert-butyl esPEr/USAN5/046691

for the TFA salt of 3-

~hydr oxy- 4- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2.

1] oct - 3-yl am no) - benzoic acid nethyl ester, 1la, the
title conpound e 7
¢/ 0-3-(3-chl or ophenoxazi n-10-0y/ azancycl o[ 3. 2.

1] oct ane- 8- car boxylic aer tyI ester, 3] was
obt ai ned. Procedure 24

Endo- 3- (3- Pyri di n- 3-yl - pheno;am n- 10-yl ) - 8- azabi cycl o

3. 2.1]octane-8-carboxylic a tert-butyl ester, 4j To
a mxture of 3-pyridyl boro#icYacigd (70.1 ng, 0.57
mol ), Cp2Fe(PtBu2) 2PdCI (62 ng, 6.095 mmol),

pot assi um car bonate (88 .63 nnDI) was added a

sol uti on of
e/ p/ o- 3- (3- chl or ophenoxazisfi- 10- yl ) - 8- azabi cydo|

3.2.1 [ -
(135 Eé%%“?ﬁdm%b\?% 6 xgﬁ%tze%ﬁnrgms" éﬁ%gggcmm - Tloct
argon for ? m gop“ Gr-yll)-clowzsphend'kmmexmre was heat ed
to 120 OC for mn in C
moxt ubsingsan afarfaten Pét%met*ﬂ‘la)??scrl%gép %Se&ﬂrﬁﬁ
i

SRR S St moaces
éﬁé}(ﬂ@gﬂ‘fa @j lﬁ@#ergeﬂ-l(gl sajmcpfo‘Lm(JB -aza-bicyclo[3.2.1]oct-3-yl)-3- (1I H-

0 ridin 2| n 0
{elazal- 5] b L REeBOAR HE P A Pk Pt st Y
é@l@éﬁb@é}@%@i&e Re tlﬂé%nﬁ%M&d@B pyAiglir8t1-10-(8- pyrldln—2-

on re
&lnmétblylma(za Ma;a)lclkjiﬁnﬂ/tloot 3-)-19/ddthenoyazine, 7j was obtained as a

SRl sy I o anoxasi n- 10-y1 ) 8- azab cycl

o[ 3.2. 1]octane-8-carboxylic acid tert-butyl ester,

4j, obtained fromthe
&
@"Dﬁ
N

N 8

oéﬁ

Endo-1 0-(8-Furan-3-y|methy|-8-aza-bicyclo[3.2.1]oct-3-yl)—3-pyridin-
3-yl-10H-phenoxazine, 8j

Using an adaptation of the method described in Procedure 9,
substituting endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-1 OH-
phenoxazine, 5j for the HCl salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-
tétrazoI-S-yI)-1 OH-phenoxazine, 4b and 3-furaldehyde for 2-
pyridylcarboxaldehyde, the title compound endo-1 0-(8-furan-3-ylmethyl-8-aza-
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previ ous reaction, was treated with TFA (3 m _), and
the m xture was stirred for 30 mn at rt. The TFA was

wo eowwet7ander a nitrogen stream and the resiBPOUBRUSESS/046691
purified via reverse phase HPLC (el uent gradient: 10%
to 30% CH3CN in water containing 0.1% TFA). The
desired fractions were conbi ned, |yophilized, and
dvisyelp[ded. 1loct-@-¥)-ByryristimSryl- Thephemnanazine, Bj svagsiiiaitied as a

sol uti on. The aqueous phase

m_\#ﬂ\ﬁ%&t %gﬁ}?ﬁﬂ’m% ‘et her, and the conbi ned
organi ¢ phases were dried over \ySH4, filtered, and
evaporated to yield 58 ng (43% for 2 steps) of title
conpound endo- 10- ( 8- azabi cycl o[ 3.2.¢&7
1] oct-3-yl)-3-pyridin-3-yl-1HDH phengxagi ne, 5. M
mz (MH) 370. 2.
Enc/ o- 10- ( 8- Phenet hyl - 8- o[ 3.2.1] oct-3-yl)-
3-pyridin-3-yl)- 10H phenoxa% ne, 6j Using an

adaptation of the nethod de hbed in Procedure 9,
substituting e do-10-(8-aza¥biyycl g[ 3. 2.
1] oct-3-yl)-3-pyridin-3-yl - the%\oxam ne, 55 for the

HCl salt of 10-(8-aza-bicgcl
1] oct-3-yl)-3-Orytet razo&(—j]ﬁg‘yl ) -POrE89F 4 8x azi ne, 4b
and phenyl acetaldehyde f 2- pyridyl car boxal dehyde,

the title co cﬁ'ﬁal -10-(8-thiobhen-2-vimeth _
0- (8- phenet hyl - Ganes o 1% G thiophen-2-yimethyl-8-aza

1] odaicyelp[3. 23]99’( B4l Gl-lyphen@mmrﬁlmngan @japtation of the

b d TEA.. s
a7 emifof agsdiRal b el S bbtiuing andar 6-a72
apliyets.2l Qocd- ﬁ%@@-pyrﬁlﬁlﬁ-yllmﬁ-@héﬁé%é’é’hé‘ e5j fét thdtHBPsalt of 10-

an adaptation o met hod descri bed in Procedure 9,

sdssaaarlwpvﬂg [Bedloct-@-yI¥-3ad &-tsitegzel-BiyR- tOH-phenoxazine, 4b and 2-

1] ({ﬁ oﬁle}‘l Weﬂb@ieﬁfeﬁ? Cpﬂ;%{d@ﬂ%%&%&é}%deslthg fte &&%pound

%m-s%wldin 3-y(-1 bt (St thiztsHen-2-yImethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-
phenoxazine, 9j was obtained as a TFA salt. MS m/z (MH") 466.2.

seey
@ 10j

N
H

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-chloro-10H-phenoxazine,
10j
Using an adaptation of the method described in Procedure 25,

substituting endo-3-(3-chloro-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]Joctane-8-
carboxylic acid tert-butyl ester, 3j for endo-3-(3-pyridin-3-yl-phenoxazin-10-yl)-
8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 4j, the title
compound endo-10-(8-aza-bicyclo[3.2.1]-oct-3-yl)-3-chloro-10H-phenoxazine,
10j was obtained as a TFA salt after reverse phase HPLC purification (eluent:
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5-yl)-10 H phenoxazi ne, 4b and 2-pyri dyl

car boxal dehyde for 2- pyridyl carboxal dehyde, the title
W@ 0vp06a2de endo- 3- pyri di n- 3-yl ~10- (8- pyri di n- 2- PCT/US2005/046691

yl met hyl - 8- aza- bi cycl o[ 3. 2.

1] oct - 3-yl ) - 10H phenoxazi ne, 7] was obtained as a TFA

salt. Ms mz (MH) 461 . 2.

Emmmwsteruﬁammnm%‘t’mWAB MBamtz O 0B 2. 1] oct - 3-

yl)-3-pyridin- 3-yl-10H phe dj Using an
adaptation of the nethod de%%}m Procedure 9,
substituting encfo-1 0-(8-aza-bicyclof 3. 2.

1] oct-3-yl)-3-pyridin-3-yl-1 OHphenoxazi ne, 5] far the
HCl sal 1 ofg 10-(8pza- bi cycds[ 3. 2.

1] oct - '@ etrazal - fe ) -1 _0OW: pPenoxazty 4b
and 3- ehyde for [2- Jpyridyl caa i , e
title conpgund N A

endo- 10- ( Ur an- 3- ykHrethyt=8==azabi cycl 4] 3. 2. TFA
1] oct-3-y 8- pyr.i di @GpBe fB%EH%enoxa?F—l%, 8] was

obt ai ned” aNa TFA salt. K% 2z

E/ 7do- 3- Pyrgodi n- 3-yl - 1OJ e1‘?f’ophen 2- yINmst hy - 8- azabi
cyclo[ 3.2.1]oct-3-yl)-10 phenoxa2| ne, BOf Using an
adaptation of the nethod described in Procedure 9,
substituting endo- - ( 8- azabi cyci ot SN, Z N
iloct-3-yl)-3- pyrldl n- 3-yl -1 OH phenaxazine '

t he S azaz bj I o[

1] oct [ ) - Htetraz@-ﬁ O1 2 4b
and 2- i tphenie car boxa yde for

2-pyridyl carboxal dehyde, ¢ |tIe co d e

c/ o- 3- pyr -3 | - 10-( 8- -2 yl et Nyl - 8& aza- bi c
ycl o[ 3. 2. ~yl) - 1 0 o%<a2| ne, 9 was obt ai ned

as a TFA s t. I\/IS n z (M—|+) 466 2.

nc/ o- 10- ( 8- Aza- bi cycl o[ 3. 2. 1] oct - 3-yl)

3-chl or o- 10H phenoxazi ne, 10j Using aptati on of
the nethod described in Procedure 25,

Endo- 3-(3-Pyridin-4-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1k
Using an adaptation of the method described in Procedure 24,
substituting 4-pyridy! boronic acid for 3-pyridyl boronic acid, the title compound
endo-3-(3-pyridin-4-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-

carboxylic acid tert-butyl ester, 1k was obtained.

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-
phenoxazine, 2k
Using an adaptation of the method described in Procedure 25,
substituting endo-3-(3-pyridin-4-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1k for endo-3-(3-pyridin-
3-yl-phenoxazin-1 0-yl)-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl
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substituting

enc/ o- 3- (3-chl or o- phenoxazi n-10-yl ) - 8- aza- bi cycl o[ 3. 2.
wdaeeenres 8- carboxylic acid tert-butyl ester,PGi/USN5/046691

endo- 3- ( 3- pyri di n- 3-yl - phenoxazi n- 10-yl ) -

8-aza-bicyc|o[3 2. 1] oct ane-8-carboxylic acid

tert-but ester, 4], the title conpound e

o5tarod] dhetite bhToLp BT 0-(h628 Dy S dh1 lopt340-3-pyridin-4-

T BPEEN ke inpel Wi pPRIBIS S sl ApRefi? finsg HPLC

cp@nﬁhaamm%u@erﬂt dradief}:- 1096 to3o % OHCNSAAvater c&)ﬁéhﬁh@om %
n- 4-yl - phenoxazin-1 0-yl)-

gfabz)aﬂ‘iﬂgy@fzgi(ﬂ%)éwﬂ%ct ane- 8- carboxyl i ¢ acid

tert-butyl ester, 1k Using an adaptation of the nethod
described in Procedure 24, substituting 4-pyridyl

bor oni cEadod Oﬁ-(ﬁ-PBeppth;ds&-ambmyalo[éﬁ:Qd Jott@yl)-34pyridin-4-yl-
conmpound en(¥ o- 3" 3- pyr,iz0 i % hen xazin-1
0-yl)-8-aza-bicyclo[3 -PhgrPXAEing: l‘ar boxylic acid

tert -y %% ?ﬁz i btati H‘Hﬁe%éif\bﬂ%scnlﬁ?d in Procedure 9,

nc/ o- 10- icyc oct - 3-
Bupstiiuting tie JFA1SaHpbleericat0(@-azakbicilol§. 2hlosttdpt aBipyndin-4-yl-

Jnet B aPB5T, ARr 4R i el op TG aBioy 382 1 ioth!al 511+
Qetrholds- ?l?—ﬁby-ﬁb!ﬁér‘i&xa%r?e 4l &sd @wﬁa@@m@awde%am@ndyl

tert-but ester, 1k for enc/o-3- i n-

bowwmw@zthe titte 9omp9uad@ndpchﬁc(anp%eaethyl-&r@ﬂane 8-c

SR LS5 P e SR
JrASMENRTINn i7goes ol e i 3 A )

gradient: 10%to 30% CH3CN in water containing 0.1 %

TFA). M5 nmlz (MH) 370. 2.
Endo- 10- ( 8- Phenet hyl - 8- aza- bi cycl o[ 3. 2 3 oct-3-yl)-
3-pyridin- yl- 10H pheno@ﬂ

4k

Endo-3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenoxazine, 4k

Using an adaptation of the method described in Procedure 9,
substituting the TFA salt of endo-10-(8-aza-bicyclo[3.2.1]oct-3-y!)-3-pyridin-4-yl-
10H-phenoxazine, 2k for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-y)-3-(1H-
tetrazol-5-yl)-10H-phenoxazine, 4b, the title compound endo-3-pyridin-4-yl-10-
(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine, 4k was
obtained as a TFA salt. MS m/z (MH") 461.3.
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Usi ng an adaptation of the nethod described in

Procedure 9, substituting the TFA salt of
weraeAdNTg 8- aza- bi cycl o[ 3. 2. PCT/US2005/046691

1] oct-3-yl)-3-pyridin-4-yl- 10H~-phenoxazi ne, 2k for

the HCl salt of 10-(8-aza-bicyclo[3. 2.

1l]oct-3-yl)-3-(1Ht etrazol - 5-yl)-10H phenoxazi ne, 4b

and phenyl acetal dehyde for 2- pyrldy//cﬁrboxaldehyde,

the title conpound endo- 10< ( Sophe 8- azabi cycl o

5 phenoxazi ne, 3k

(MH) 474. 3.

nc/ o- 3- Pyridi n-4-yl - 10- ( 8- pyr % di n- 2-yl net hyl - 8- aza- bi c

yclo[3.2.1]oct- 3-yl)- 10H oxazi ne, 4k Using an
adaptation of the nethod dedcr dbed5kn Procedure 9,
substituting the TFA salt of N

enc/ o-10- ( 8-aza- bi cycl o[ 3
1] oct-3-yl)-3-pyridin-3-9l - | 10H phenoxazi ne, 2k for
the HO salt of 10-t8-aza¥bicycl o[ 3. 2.

1] oct -Bngd-) 038 nein-3adnetlyh8-azd Wit ptlefid2a]oat 3-yp3-pyridin-
the title compound enc/o-3-pyridin-3-yl-10-

(8- pyri di n- 2-yl net hy#ys184 J%@QS*?Q&%: ¢ 1]oct-3-yl)-1

OH ph ' m z

(D) %W@Bﬁag@}ngw tREHAtRGS dBScribddih Prakckdud,
shbstitntidg me’r"éFAydamafaam#om @(@&boa-dicycld[3& 118ctyB-y))-3-pyridin-4-yl-

39%%&"%2&5@ i ORRn BT At ol Tourorrbthdl 2 togta a1+
115U§|)8'11©H15}%n¥:%zﬁé| pind 3-furaldehyde for 2-

aza- bicyclo
},/udymarb;ob@ld:ehwe; dnertit c;ompqtmql endord RS- fean-3tylmethyl-8-aza-

8[_% Zyﬂ?c%:? 4 Qél?gg/ F'g' é"ﬁ)’ﬂ;& %%Elgfxéﬂﬂgh |Sn0eb,ta'28d asa

JFh Salt UNE ﬁﬁ}@MH f850.3: pyri dyI car boxal dehyde t he

title conpound
cfo-10- (8- furan 3-yl met hyl - 8- azabi cydot St
iloct-3-yl)-3-pyridin-4-yl-1 OH phengxs
obtained as a TFA salt. M rri(z) ( MH)

Y

5 .
s

\ |

Endo-3-Pyridin-4-yl-10-(8-thiophen-2-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine, 6k
Using an adaptation of the method described in Procedure 9,

substituting the TFA salt of endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-
10H-phenoxazine, 2k for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1H-
tetrazol-5-yl)-10H-phenoxazine, 4b and 2-thiophene carboxaldehyde for 2-
pyridylcarboxaldehyde, the title compound endo-3-pyridin-4-yl-10-(8-thiophen-
2-yImethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine, 6k was obtained as
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En o-3-Pyridin-4-yl-10-(8

t hi ophen- 2-yl net hyl - 8- azabi cycl o[ 3.2.1]oct-3-yl)-
waewspbenoxazi ne, 6k Using an adaptation of theCcTEsivos046691

described in Procedure 9, substituting the TFA salt of

endo- 10- (8- aza- bi cycl of 3. 2.

1] oct-3-yl)-3-pyridin-3-yl- 10H phenoxazi ne, 2k for

hEF AGBIts M$ nok (MH) 8662a- bi cycl of 3. 2.

1] oct-3-yl)-3-(1Ht etrazol - 5-yl)-10H phenoxazi ne, 4b

and 2-thi ophene carboxal dehyde for 2-

pyri dyl car boxal dehyde, the tgxhAgpagnpound

enc/ o- 3-pyri di n- 3-yl - 10- ( 8- t'hi ophen-

2-yl met hyl - 8- aza- bi cycl o[ 3. 2.

1] oct - 3- yI) 1OH- phenoxazi ne, 6k was obtai ned asa TFA

salt. n z_( XANPLE! L (PH

X0- 3- (3 Chl or noxi; E‘L O
8- aza- bi cyg!| 1]0 arbox llc aC|d

tert- btyl ster 11 Usi an adaptaNnof t he N
met hod jdescrl in Pr oc@i

exo- 3- (4-chl obmzﬁ hydr ox nylg i r{‘g‘)zéth 2é%’gﬁiycl o[é

2. 1] octane- 8-carboxyli CR'am dtert- bth,ox sl er, 2 N 2
for the TFA salt of 3-hydPexy- 4- (8- nethy,e08- !
aza-bicycl o[ 3.2. 1]oct-3-ylam no)-benzoic acid nethyl
ester, la, the title conposnd
exo- 3- ( 3- chlorophenoxa2| -10+yl ) - 8-aza- bi cycl o[ 3. 2

1] oct ane~8- d-Nert-butyl ester, N
obt ai ned. En ridin-4-yl<phengxazgi n O
0-yl)- 82 zabi N . 1] oct ane ar boxyl i coaci

tert- but—yl»ester IUS|ng an adapt@ation of, the ne

described in Pro 4, substi NABHSAC), S
exo- 3- (3-chl orop xaz n-10-yl) - &2 Cmyclo[S:
1] oct ane-8- carboxylic acid tert-butyl ester, 1 1 tor
enc/o-3-(3~ch|orophenoxazin-10~yl)-8-azabicyclo[ 2.
1] oct ane- 8-carboxylic acid tert-butyl ester, 3j,ithe
title conmpound 3-

(3-pyridin-3-yl - phenoxazi n-10-yl ) - 8-aza- bi cycl 2.

1] oct ane- 8- car boxylic acid

Exo-3-(3-Chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]Joctane-8-
carboxylic acid tert-butyl ester, 1|
Using an adaptation of the method described in Procedure 2,
substituting exo-3-(4-chloro-2-hydroxyphenylamino)-8-aza-bicyclo[3.2.1]octane-
8-carboxylic acid tert-butyl ester, 2j for the TFA salt of 3-hydroxy-4-(8-methyl-8-
aza-bicyclo[3.2.1]oct-3-ylamino)-benzoic acid methyl ester, 1a, the title
compound exo-3-(3-chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-

carboxylic acid tert-butyl ester, 11 was obtained.

Endo- 3-(3-Pyridin-4-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2I
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tert-butyl ester, 21 was obtained.
Exo- S*3- Pyri di n- 3-yl - phenoxazi n-10 -yl )-
w@2@sas2re€ycl o[ 3. 2. 1] oct ane- 8- car boxyl ¢ aci d PCT/US2005/046691
tert-butyl ester, 3 1 Using an adaptation of the
met hod described in Procedure 25, substituti ng
exo- 3- ( 3- pyridi n- 3-yl - phenoxazi n- 10-yl ) -
8- aza-Usiog@rvpdaptatian ot thenvethashdéessiipeddn Hsoeedure 24,

oS o et foroPRon G TR g dyiq s 2 optane &

t@é?boﬁyl@%dﬂ@*éﬂ"t—b@ltﬁ@lstbrt Hrfor bHUUJ(S @blﬁibropﬁlenokﬁﬁnﬂd—ﬂll?% -aza-
npound_ exo- 3- ( yridin-3- henoxazi n-10-y ?

8b'§2%{0[l§| 2y lackane- @-Caipwhaw%t%‘gbﬁwmeb ?dc’ih? titte compound 3-

CERr R i S el ) o 2L BRI 2,115 oAb e

t teri30tyIGHREN 21 nvasadistainednt ai ning 0.1 % TFA). MS mz
(MH) 370. 2.
Exo- 10-t 8- Phenet hyl - 8- aza bi cycl o[ 3. 2. 1] oct - 3-yl J- 3- py

i e :
{IheI Ret od ﬂescsrl Eed re gé()e(éﬁfrr%*lg%l)gﬁlggtgﬁfg?lﬂr?gﬂt%e]octane-
TFA8sedrboaflic acid tert-butyl ester, 3l Using an adaptation of the method

i di n-3- -
SSsabsiaRF ot dudZe SEbSHREAT she R i plidindF opheioxazin-10-y)-
esgefza- b?éycflé{gi 2 EFJC’[‘Qe Sfﬁa?b&fyhé%mo( %‘rﬁ&ﬁypéé?céﬁm[f@r é’ndo 3-(3-

1] oct - 3- tetrazol - 8- - f enhoxazi ne,
ancpypld@ yl aben@xmwaeylr&raza truymldga &ho@iana’r&reamyhc acid

( QSBP%M&,??%T@E) g@% t@? %Qé'l%&“@d 2exo-3-(3-pyr|d|n-3-yl-phenoxazin—1 0-yh)-

13act-lcydio[3R. W}ddtéhélfii’ca\r‘boxyll@ Idcmw@mmyl &ster, Bl Wwa@sbtained as
obt ained as a TFA salt.

PATIA spkt efter pgvarge @hQS@HPL@\ Buﬁfﬁatmnrfﬂwﬂﬂt @éaclwmt 803 to 30%
b |
gn ggggt%g%ﬁ '%%A%ﬁ%r Cént%ﬁﬁznn@ %g?{’:rﬁ% di n cedzlr e E?'g

substituting the TFA salt of

exo~3- p dj I-phenoxa2| O~yl ablc
3.2. 1 6911}3*1@1 ERSQP%/JMSR -AZa-RIGYF Pé’f 1}1%? 3'& i P-3-y| -10H-
for the HCI salt of 10- phenoxazine, 41

Using an adaptation of the method described in Procedure 9,
substituting the TFA salt of exo-3-(3-pyridin-3-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 31 for the HCI salt of 10-
(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1H-tetrazol-5-yl)-10H-phenoxazine, 4b and
phenyl acetaldehyde for 2-pyridyl carboxaldehyde, the title compound exo-10-
(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-phenoxazine, 4l
was obtained as a TFA salt. MS m/z (MH") 474.3.
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(8-aza-bicycl o[ 3. 2.
1l]oct-3-yl)-3-(1Htetrazol -5-yl)-10H phenoxazi ne, 4b,

WO b@etsd2r€ conpound PCT/US2005/046691
exo- 3-pyridin-3-yl-10-(8-pyridin-2-yl net hyl - 8-aza- bi cy
clo[3.2. 1]oct-3- yl)-10H phenoxazi ne, 51 was obtai ned
as a TFA salt. M mz (MH&) 461 . 3.
Exo- 10- ( 8- Fur an- 3-yl net hyl - 8- aza- bi cy
| )- 3-pyridn-3- yMOW phepoxaz®
adaptation of the nethod crib
substituting the TFA salt
exo- 3- (3- pyri di n- 3-yl - phenoxazl n- 10-yl ) - 8- azabi cycl o]
3.2. 1]octane-8-carboxylic a¢ietert-butyl ester, 3 1
for the HCl salt of 10- (8-axg-kb . 2.
l]oct-3-yl)-3-(1Htetrazol -5-yJ)-10H phenoxazi ne, 4b
and 3- fural dehyde for 2- {dyl carboxal dehyde, the
title conpound exo- 10- (8- ur.an- 3-
yl met hyl - 8- aza- bi cycl o[ 3. 2
1] oct - Exd-8-Byxisiiri-giy-18- b 1 -
wasobt ai ned axs’ a TFXILsa B %/Ig&hp %{F%ﬁﬂlt@-azﬁ blcyclo[32 1oct
x0- 10- ( 8- Aza- bi cycl o[33v|)r19tloeheeoya;ms,§h| oro 10H phen

oxazin si 6' rjrjé Q[gta On %fjg'get %téeyg 8%%({ {B%g'mtﬁ}ggedureg

descri roce ur e
exubstmL(tB}g:ﬂhleoTiéA ph&@@&mﬁ%ﬂ@yr}dlh Cﬁyl@%ﬂ@xémﬂ-ﬂﬁ N3B- -aza-

%oct 2 l) :ilm d tert-butyl este fo
lgyca ]ctgj@n%r né/ag Oy nﬁm;@gpmﬂe@eml forthe HCI salt of 10-
8('8%7?5—5!0%%'[9 b3t 3ct-§=1/9%t glrf-ﬁé?t &A1 %% d)/g - Herfdxazine, 4b, the title

tert- but% ester e co
esuMNOuI ea@érpyr@m%ylsl 02(8tpyridin-2ylyiethyi-8-akabicy B 21 Joct-3-

bt d T | t
BBl oS 8 o8 il el (1945 o
containing 0.1 % TFA). Ms mz (MH#) 327.1 . EXAMPLE M
Exo- 3-t3-Pyridin”-yl-phenoxazin-10 -yl)-

o]]3. 2. 1] oct-3-y
UsNng an
n Procedure 9,

8- aza-bicycl o[ 3. 2. 1] oct ane- 8- car box acid
tert-butyl ester, 1m Using.anmdak 'orNof t he net hod
descri bed in Procedure stt ' 4- pyri dyl
boronic acid for 3-pyrid o e the title

compound

Exo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-
yl-10H-phenoxazine, 6l

Using an adaptation of the method described in Procedure 9,
substituting the TFA salt of exo-3-(3-pyridin-3-yl-phenoxazin-10-yi)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 31 for the HCI salt of 10-
(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-yl)-10H-phenoxazine, 4b and 3-
furaldehyde for 2-pyridyl carboxaldehyde, the title compound exo-10~(8-furan-3-
ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-phenoxazine, 6l was
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exo- 3- (3- pyri di n-3-yl - phenoxazi n- 10-yl ) - 8- aza- bi cycl of

3.2. 1] octane-8-carboxylic acid tert-butyl ester, 1m
wormeobt2aé ned. Exo- 10- (8- Aza- bi cycl o[ 3. 2. 1] oct PGF/YEI005/046691

3- pyridi n-~yl - 10Hphenoxazi ne, 2m Usi ng an adaptati on

of the method described in Procedure 25, substituting

exo- 3- ( 3- pyridin-3-yl - phenoxazi n- 10-yl ) - 8- aza- bi cycl of

sbainad asteaREA s@itc MBewzI(MH A58.2.ert - butyl ester, 1 1

for er?c/o-3-(3-pyridin-3-yl-phenoxazi n-10-

yl)-8-aza-bicycl o[ 3. 2. 1] - oct ane- 8- car boxylic acid

tert-butyl ester, 4j, the titl ecorrpound exo- 1

0- ( 8-aza- blcyclo[32 1] oct - 3y6 |din-3-yl-1

OHphenoxazi ne, 2m was obt gme a sal t after

reverse phase HPLC purifioc gradient: 10%

to 30% CH3CN i n wat er contalni Ol%TFA) MS mlz

(M) 370.2. Exo-1 073-Phenet hyk8-aza-

bi cycl o[ 3. 2. 1] oct- 3-yl) - 3-pyri -"ykr 1 OHphenoxazi ne,

3m Usi ng an adaptation of the mgtfhod described in

Procedure 9, substituting the ™A salt of exo-1

0-(8-a J ot b IH0H- ine, 71

20t o E%g)k("lalg-?(% él@a??bl%ycig[@% 1&0& @-ylf&pdl‘ilb% Yhenoxazine,

10- ( 8-sing bincadapddtiroof the soethedydescdbed in Procedure 25,

B bA R P chioks PRSP HIoR T o Saev BREY igetene-&-
e @a%l@tel*t Qut(yBeﬁBﬁnﬁE@Nén& 3731y yepin- Q{yl@)h%noxazm 10-yl)-
1] oct-3-yl)-3-pyridin- 3-y|-10/7 phenoxazi ne,

3m wa
dbaza-himycld3 2. psotas\afa-carmschza@miﬁri byl ester, 4i, the title

Exo- 3- |

Bt TP tasaoysBiia T ek 2% Billorih1 B Aohenoxazine, 7
agaPdBlirt a8 atTreA galt bfter dreesé prasd HPRMperdficatiod, (eluent:
CH5CN in water containing 0.1% TFA). MS nm/z (MH") 327.1.
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substituting the TFA salt of exo-1

0~(8-aza-bicyclo[3.2. 1l]oct-3-yl)-3-pyridin-3-yl-
wdaoMepbenoxazi ne, 2mfor the HCl salt of PCT/US2005/046691

10-(8-aza-bicyclo[3.2. 1]oct-3-yl)-3-

(1Htetrazol -5-yl)-10H phenoxazi ne, 4b, the title

conpound exo- 3-pyridin-3-yl- _10-(8-pyridin-2-yl nmethyl
-8-aza-bicyclo[3.2. 1]oct- 3-Mﬂﬁ$ﬂhenoxazi ne, 4m
was obtained as a TFA salt. M5 nlz (M#) 461

. 2. EX0-10- ( 8- Fur an- 3-yl net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct -
3-yl)- a-pyridin-4- yl-10H phenoxazi ne, 5m Using an
adapt ation of the nmet hod described in Procedure 9

substi t u EA salt ofQH
exo- 10 yclo[
10H-phe mforlth I—&ﬂsal

10- (8- aza b| cycl 0[3 2 Get - 3~y|) TEA
(1Htetrazgh

3-fural dehﬁjfor 2- pﬁpﬁf gB“z)aﬁq%xal deiyde} the title
conpound ex &L 10- (1é furaql4 et hyl cygl ]| 3 2.

1] oct - 3-yl ) B8 pyri di n- 3- yl phenoxazn ne m wa
obtained as a TFA salt. I\/S Mz (MH+) 45089 EXAI\/PLE N
X0-

3- (3- Cyano- phenoxaz#nyl0-yl ) - 8- aza- bi cycl o[ 3. 2. 1] oct

e- 8- car oxy(I)| C _aci (Lt bt - ster 1n Usi ng an
adapt ’ g met hod dm n
subst i 0

o

exo- 3- M- hydy oxy- phenylan1noﬁ i bi cy .
1] oct ane- 8~ >¢car boxylic aC|d ? gﬁtyl ester 2b for
e/ 7do- 3- (?‘hudro§M phenylan1no azablcycl

1] oct ane- 8=)¢ar boxylic acid tert-butyl este b 9“@
title conpdilind exo- 3-(3-cyano-phenoxazi n- 1
0-yl)-8-aza-bicycl o[ 3.2. 1] octane-8-carboxytic acid
tert-butyl ester, 1n was obtained. MsS mlz (V) 439.09.
Exo-3-[3-(1 f/-Tetrazol -5-yl)-phenoxazi n- yl) -

8- azabi cycl o[ 3. 2. 1]octane-8-carboxylic

tert-butyl ester, 2n

Exo- 3-(3-Pyridin-4-yl-phenoxazi"n-1 0-yl)-8-aza-bicyclo[3.2.1]octane-
8-carboxylic acid tert-butyl ester, 1m
Using an adaptation of the method described in Procedure 24,
substituting 4-pyridyl boronic acid for 3-pyridyl boronic acid, the title compound
exo-3-(3-pyridin-4-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1 Joctane-8-carboxylic
acid tert-butyl ester, 1m was obtained.

Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10 H-
phenoxazine, 2m
Using an adaptation of the method described in Procedure 25,
substituting exo-3-(3-pyridin-4-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-
8-carboxylic acid tert-butyl ester, 11 for endo-3-(3-pyridin-3-yl-phenoxazin-10-
yl)-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl ester, 4j, the title
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Usi ng an adaptation of the nethod described in
Procedure 7, substituting
wWe@ 6869236 cyano- phenoxazi n-10-yl ) - 8- aza- bi cycl B BUS2005/046691
1] oct ane- 8- carboxylic acid tert-butyl ester, 1n for
endo- 3- ( 3- cyano- phenoxazi n- 10 yI) 8- aza- bicyclo[S 2.

OB R P B A B G Rls TbeEd W s BhiGihia Saof®
heno Rz, 2rif Wasiiramedradia et i aﬁeraﬁe%kﬁ Ghi¥e HPEC

1] oct ane- 8-carboxylic acid tert- ester
obvdfication (eiiant gradient) 1@6’6)tC930%>®HQCN in water contalnlng 0.1%

0 ]Joct-3-yl )- 3-(1 Htetrazol -
TF?)WX@&P sﬁézlsn Usi ng an adapt ati on of the

met hod descrl bed in Procedure 8, substituting

exo- 3- (1 H-tetrazol 5-yl)-phenoxazin-1

0-yl)- -Bhensthyls8-apa-hieycln3.8. dachadxyl)-Bepyridin-4-yl-10 H-
tert- butyl ester 2n for
enc/ o- 3-[ 3- (1H-tetrazo| %h rllgxazme 3m
phenoxhlxsmg—é:@agldaptaﬂeabﬁtﬁn nwt:hdd &&rﬁﬂe&ﬁt%@e&r@% box

I|c Cl.d & ester, the title co nd
fthéth ff@lf §ig: 18- (%?@cbtczcw[é 24 ]pat- -yl) -3-pyridin-4-yl-
HTGH 'g@?@xaélpte}’h% f%?ﬂ?é’pﬁﬂ%)éﬂ%'f WGJ(S%’Za‘Aﬁﬁycglﬁgsaé Q%%E%gyl) 3-

er purification via'reverse

((é I/-&&ttazod?:lélad:)\n G)H—pbﬁrm»(azmet 4b rindpHenlVadét)dehyBe T Z2-pyridyl

oct 3-yl )-

bﬁ%’%g%‘}? ﬁéeé' &g) ’Yf?’@y %&zé‘@é’ﬁeﬁﬁ 8RRt at i on
Ofﬁlc%]@[ﬁ@ﬂﬂ‘t%i ﬁﬁ%gféﬁ%-ufylﬂwe%ﬁ%a%ﬁ\e %m%a?st ?’r&ég\%d as a
exo- 3-(3-cyano ernoxazi n-1 aza-'bi cycl o] 3. 2.
1T|56t8@ﬂe S m/a’r(bﬁ'kylﬂé cid tert-butyl ester, 1n for
endo- 3- ( 3- pyri di n- 3-yl - phenoxazi n- 10-yl ) -
8-aza-bicyclo[3.2. 1]octane-8-carboxylic acid
tert-butyl ester, 4j, and using a 1: ution of
TFA] CH2C i nst ead of neat TFA, Othe tltke onpound exo-1
0- (8-azabi cycl o] 3. 2.
1] oct - 3-yl) - 10H phenoxazi 3-¢C
obtai ned as a N

nitrile, 4n was

4m

Exo-3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenoxazine, 4m
Using an adaptation of the method described in Procedure 9,

substituting the TFA salt of exo-10~(8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-
10H-phenoxazine, 2m for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3-
(1H-tetrazol-5-yl)-10H-phenoxazine, 4b, the title compound exo-3-pyridin-4-yl-
10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-phenoxazine, 4m
was obtained as a TFA salt. MS m/z (MH*) 461.2.
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TFA salt after reverse phase HPLC purification (el uent

gradient: 20%to 45% CH3CN in water containing 0.1%
waBmpoede® m z (MH) 317.9. EXAMPLE O PCT/US2005/046691

Exo- 3-[ 3- (L"Hydr oxycar banm doyl ) henoxazi n- 10-yl) -

8- azabi cycl o[ 3. 2. 1]octane-8-carboxylic acid

tert-butyl ester, 1o Using an adaptation of the nethod

descri bed in Procedure 11, substltut| g N

exo- 3- ( 3- cyano- phenoxazi n- 4. _0-q/ -eicyclo[3.2.

1] oct ane- 8- carboxylic ac

enc/ o- 3- ( 3- cyano- phenoxaziha

aza- bicycl o[ 3. 2. 1] octane- 8- cgcboxyl ic acid tert-butyl

ester, 3b, the title conpoun 0-3-[3-(

L/ - hydr oxycar bam m doyl ) - pheRoxazi ném0- yl ) - 8- azabi cydo

[ 3.2.1]octane-8-carboxylic adid tert-butyl ester, 1o

was obtai ned. Msm z (M) 9.

X0- 3-[ 3- (5- Oxo- 4, 5-di hydr@Q-[[1, 2, 4] oxadi azol -3 -yl)-
phenoxazi n- 10-

yl]-8- EXQ-’lﬂ-(ﬁﬁEuo@|®-32ylhje1byh&e}z&-bmybln{\zl.2.tt]cmtiaalyl)-3-pyridin-4-

tert-butyl ester, ﬂs‘{l&g pz'n ada Iati on of the nethod
described in Pr ocedur 899?‘? (e, g
exo- 3- Ugm@Lanm;g;taﬁaﬁefﬁmnmrﬁﬂyaéso%%aqwbee&ﬁe@) 8

-azabi cycl of . oct ane- 8- carboxylic acid
t ethstigyfing thestFA sal1@f £50-10H8-araxbigyelofd. 2 Joct-3-yl)-3-pyridin-4-yl-

e T

t(ﬁﬂl—l—téﬁtﬁz}bl 5%ﬁ)t-G(DH—ph@n@R§zméCil@aﬁd(Bgfuraldehyde for2 -pyridyl
car banoyl - phenoxazi n-1 0-yl)-8-aza-bicycl 0

1%@%@1'66@31%&6@%9& |C@rrz£zgtwdtee<pr1ﬂr(§ﬁfur@@r%w m@tbyl -$-4aza-
Tbl&iﬁ?o@%ﬁ?&’g% ﬁi;@ ﬁy)rihﬁ}]ﬁfy(l) jggﬁ é‘}h%noqlat}}’nder %ih fvas obtained as a

OFyA Jsalt- a3 -iz¢yH'9U302. 1] oct ane- 8- carboxylic acid
tert-butyl ester, 20 was obtained. xo0-3-[1

0- (8- Aza-bicyclo[3.2.1]oct-3-yl )-

10H phenoxazi n- 3-yl ) - 4H EXAMPLE N

S SN S W & & 6 A

NH4CI
B KS&%’ S DMF
N 2b N 1n
Boc Boc
N’ N’
L ﬁ - X ﬁ
\\_’/ d S -
S on joxane ; 2 an
II\I N
Boc H

Exo- 3-(3-Cyano-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-
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[1, 2, 4] oxadi azol - 5-one, 30 Using an adaptation of
Procedure 8, and substituting exo-3-[3-(5-0x0-4, 5-

walRdwgadenié i "l oxadi azol - 3-yl ) - phenoxazi n-1  PCT/US2005/046691
0-yl)-8-aza-bicyclo[3.2. 1]octane-8- carboxylic acid
tert-butyl ester, 20 for

[0-3-[3-(1Htet | -5- Xazi n-
igcylo) 8[ azg bi ciﬁ%&&ﬂ'clqc'éégaﬁ@%g esttodPic acid
tert- bukig £$h84aptafibn otf '“Pﬁ‘e Frletﬂlnc?d 885RMEMin Procedure 6,

exo-3-[ 10-(8-aza-bicyclo[ 3
1plaestitating ?X&Bﬂmwiomphanwamhr)o)%z{a blcyclo[3 2.1]octane-8-

oo 88 et Ficty 2B EhiRade hdiedy Bngiypmino)-6-aza-
gbegtiels.2. n?éﬂah@%é&ﬁb@k@@édldltéwbafyl egttraib) the tRlel¥mpound
TFA) . MH+) 376

3EXRt a@oﬁb@ﬁ9xa%n-4£)aylb8@;arbjpmclg[31? 6lqcta:efsaqarh@}yhc acid

SHEPBOLPAL o B BB T g 35 rocecre 2

1] oct - 3-yl amE)a)-BqB (ﬂhﬁTEEéZGI&B-M)qﬁhenoxazm -10-yl]-8-aza-
3- hydr ox ﬁf8 net hyl - 8- azabi cycl o[ 3.
1] oct - 3- 5!%{ 8)21;]9?13119 %r@%!lﬁ;ﬁcnege@rbutybester 2n

1-fluoggy 'éTP%&‘é’&%hoﬁo‘F't ﬁ%%&&scr%)o dflﬁrPr]og?dure 7,

2-fl uoronritrobenzene ceS| um car bona

psmb&irkuwrg em—BdBactyanotpHmrtouatla ‘tﬁ};rp{&laﬂa -bicyclo[3.2.1]Joctane-8-
t hox

ToATBORIY aci i Pibd Bsist T Ay Sia apmhesaxaginTiomy))-6-
Sard-bRiVeIoRS 28 |FktahE RcboR %@@%@’b?lt*l%%f@rr 8b heAltle

purl fication via reverse phase uent gradl ent:
2C0peund exCi3BIGN liHrtateazel-5obrphe moxegire 1 Q[ -Axa- VS

TiEyeiPlhz 1 Wnesroabossicacid e buty) gster 2n ues ohjaigggy, MS

op/z ARIZpa60.0i | e, 2p Using an adaptation of Procedure
13, substituting the TFA salt of 3-

Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10 H-
phenoxazine, 3n Using an adaptation of the method described in Procedure 8,
substituting exo-3-[3-(1H-tetrazol-5-yl)-phenoxazin-10-yl}-8-aza-bicyclo[3.2.1]-
octane-8-carboxylic acid tert-butyl ester, 2n for endo-3-[3-(1H-tetrazol-5-yl)-
phenoxazin-10-yl]-8-aza-bicyclo[3.2.1}-octane-8-carboxylic acid tert-butyl ester,
4b, the title compound exo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-
yl)-10H-phenoxazine, 3n was obtained as a TFA salt after purification via

reverse phase HPLC (eluent: CH3CN in water containing 0.1% TFA). MS m/z
*) 360.9.

@EJ@

s 4n

Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
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nmet hoxy”8- et hyl - 8- aza- bi cycl o[ 3. 2.

1] oct - 3-yl ami no*benzonitrile, 1p for the TFA salt of
we20veibnxe/ - 10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2. PCT/US2005/046691

1] oct-3-yl)-1 OHphenoxazi ne- 3-carboxylic acid

di et hyl am de, 6e, the title conpound 3-hydroxy-

4- (8- net hyl - 8-aza- bi cycl of 3. 2.

1] oct - 3-yl ami no) - benzonidarbbnitrikp 4ms obtai ned as TFA

|t d ' f ' f
our | 1 g S agracliBDdr dee RaSet Besited BRCS0dn 2
%Qt%/gﬂten@8&&@@\105/%&\%%0%@Ionyma &alﬁfmi}'&éi)s 2 Mpctane-8-
qalmxuwgcldae(tfbuwtamr dndoneniepiBap\gidin-gpdahegoyazin=10-yl)-

BB Beaace 3 loaERrelbbhloicic fehBUEP ey 4T BhALSRHY o 1:1

Bmﬁn@ﬁwL‘rF(/-\SCHECByﬂmstéa@aan@athAo{h& tle ddmpdund exo-10-(8-aza-
am no) - benzonitrile, for the TFA salt

gfayp&{%zyi]qct(%yﬁekq@phgn@ga@mﬁ -Sycargpnitrile, 4n wasogbtamed asa
9L OB RSBSOS 294 0 45

OHO@N M Watﬁvmnimﬁmgtme%TﬁA)a mmmﬁmHé) dtt.Boxy~1
0- (8- net hyl - 8-azabi cycl o[ 3
1] oct - 3-yl) - 10H phenoxazi neé@cﬁﬁﬁg\q@t rile, 3p was

obtai ned as TFA salt and as a m xture of endo and exo
isomers after purification via reverse phase HPLC 0
(el uent gradient: 20%to 45% CI—BCN i n WeHer containi ng \

NS
0. 1% Ongwe 2SN 362 (M+ Iy \ N/
e- Hyd @ .@ hél - 8- 3. 2\ ocEpp- H
Hphenoxazi Ne- A« ng an ada.pLaLl

of Procedute 13, sufg tut| ng t TFA salt odiox@re
nmet hoxy- 10- ¢ msthyET@Haza bi cyctg[3.2. 1]oct-3-yl)-1[s
OH phenoxarine- 3n carbonitrile; forid he TFA salt ofy~ 20
6- met hoxy- éQc(S phenet hyl - 8- azagg cyclo[ 3.2. B
1] oct - 3-yl ) - 10H phenoxazi ne- 3- car’Boxyl i ¢ aci d
di et hyl ami de, 6e, the N-Q
0 ’ N\FO
HCI N
dioxane N
S 30
N
H

Exo-3-[3-(N-Hydroxycarbamimidoyl)-phenoxazin-10-yl]-8-aza-
bicyclof3.2.1]Joctane-8-carboxylic acid tert-butyl ester, 10
Using an adaptation of the method described in Procedure 11,
substituting exo-3-(3-cyano-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester, 1n for endo-3-(3-cyano-phenoxazin-10-yl)-8-
aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3b, the title
compound exo-3-[3-(N-hydroxycarbamimidoyl)-phenoxazin-10-yl]-8-aza-

bicyclo[3.2.1]Joctane-8-carboxylic acid tert-butyl ester, 10 was obtained. MS
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title conpound 6-hydroxy-1
0- (8-net hyl -8-aza-bicyclo[3.2. 1l]loct-3-yl)-1

wokiphoss@zi ne- 3-carbonitrile, 4p was obt ai nePCEESIFR046691
salt and as a m xture of endo and exo isoners after
purification via reverse phase HPLC (el uent gradient:
20% to 45% CH3CN in water containing 0.1% TFA). M
mfzMEA8A5Qv81) . EXAMPLE Q THF Procedure 26
[ 10- (8- Furan- 3-yl nmet hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl) -
1CHphenot hi azi n- 3-yl]-pyrrolidin-1-yl-nmethanone, 1q

To a spkyi3-Ey(HnDxd-ai5dihyare1 2Mioxadiazol3-ypheroxazin-10-
3- brono-10- pi peridin-4-yl - 10H—€henot hi azi ne

ny, Yi-Bazankicyclpfs. &Hm@n@&-ﬁ&ﬁ oxyligagid | Befbvbﬂévlé‘é?é% 20

3-f d

and”fc,@aﬁﬁ% FoapBrdhof i R QdserERih Pragedibnal )

§'lht%tmi# )ﬁ% %E[S (gl&hmdaobamlm|d;a>tyl)mha‘mxa21iﬁ:r1ﬂ-ylan8daza-
uenched wi a sol 0 e .

bioxelo b2 ddastans 8 sRoBic @Bé%eéfﬂ’t T‘g Eﬁéﬂaﬁ‘axture of

con%% 35@9%? ¥ e?ﬁﬁﬁg gg)pHémogbZ%‘é@;- zé%aéfa- _%
bizgclofs.2 e@mc&dnwﬁidcamandlceacmﬁterﬁ:betw estetiutd aad endo-3-(3-

R e B oW HSED Gl oo
w&ﬁ%ﬁ' L tﬂg #it]@- c%%dﬁﬁﬁ'éxo 38BNl L - d?fhydrof{’l ,1284]oxad|azol-

he mxture was irradiated in
By phmaavemO-a/i] &aaa@@yblm{3 251 ]lattaneTdrearboxylic éC'G/a*§rt butyl
evap.eéat ed, and the residue was purified via reverse
BRES2QMRE QURINERt gradient: CH3ON in water contai ning

0. 1% TiEXo-591¥i(81Akd- Eile,é;&;z[t;m .aJoc6t=3 -yI) 10H-phenoxazin-3-yl]-4H-
yl met hyl - 8- aza blcyclo 1] oct - 3-yl
OH- phenot hi azi n- 3- yI[’%PK@dlﬁiQﬂ'ﬁ'OQP hanone

Using an adaptation of Procedure 8, and substituting exo-3-[3-(5-oxo-4,5-
dihydro-[1,2,4]oxadiazol-3-yl)}-phenoxazin-1 0-yl]-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester, 20 for endo-3-[3-(1 H-tetrazol-5-yl)-phenoxazin-
10-yl]-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl ester, 4b, the title
compound exo-3-[10-(8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenoxazin-3-yl]-4H-
[1,2,4]oxadiazol-5-one, 30 was obtained as TFA salt after purification via
reverse phase HPLC (eluent gradient: 20% to 45% CH3CN in water containing
0.1% TFA). MS m/z (MH") 376.8.
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1g as a TFA salt and as a m xture of endo and exo
isoners. M5 nfz (M)

wdBB6a642rO- t 8- Phenet hyl - 8- aza- bi cycl o[ 3. 2. 1] ocPeBUF10D5/046691
10H phenot hi azi n-3- yl]-pyrrolidin-1-yl-nmethanone, 2q
Usi ng an adaptation of Procedure 26, substituting
phenyl acetal dehyde for 3-fural dehyde, the title
compound [ 10- ( 8- phenet hyl ~8- Mﬁﬁcﬁo[ 3.2. 1] oct-
3-yl)-10H phenot hi azi n-3-yl)-pyrrolidin-1-yl-nmethanone
, 29 was obtained as TFA salt and as a m xture of endo

and exo isonmers after purificati Meoy ¢dr se phaseHO CN
HPLC (el uent gradieht; 20%to 45% in wat er D/

N1 % VBoldE= 51¢) HN
Met hy qﬁ%& n*g_%; zabi cycl o[am_oct g
V4

3-yDMmPpyrro n 1-yl -0, non

3g Using an adapt at Men of Procedute subst i i ng N )
P

3-met hyl - but - 2-enal for 3-fural deh de "thhe t|tIe |

conmpound {10-[ 8- (3-net hyl - but - 2- enyl) 8- azabi cycl of

3.2F 1] oct-3-y y 1 OH phenot hi azi n- 3-y Q pyrrolidin-1
I& and as a

as Othgll ned as TFA %
0

- yLAnetNepnone,
m'e of end mers after
r eversg\phase yent gr a8tent :
| Fwater—eont arni rN; 0719 FA)— Bt z= 474
. [ 182G Fur an- 3-?§t hyl - 8- aifé\izﬁlzcycl o[ 3. 1] oct - 3-yl
n_

) - 1Mphenot hi az 3-yl1-(3-hydroxy-pyr din-1
-yl)-nr"ethanone™>wqg USI'ng an adaptati on Pr #Pedur e
26, substituting 3-hydroxypyrrolidine for |pyrrolidine,
the title compound [ 1

0- (8-furan-3-yl net hyl - 8-azabi cyclo[ 3.2. 1]oct-3-yl)-1
OH- phenot hi azi n- 3- y*"3- hydr oxy- pyrrolidin- i-yI)

me;?zapgngf 3g\ﬂﬁﬁnd@-&xo 'S ngFQs—faziP&g}c'i%@ Ina 'Iné?)
reverse phase HPLC (el uehéengonitritmttp 20% t o 45%

Using an adaptation of Procedure 2, substituting 8-methyl-8-aza-
bicyclo[3.2.1]oct-3-ylamine for the TFA salt of 3-hydroxy-4-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-ylamino)-benzoic acid methyl ester, 1a, 1-fluoro-3-methoxy-
2-nitrobenzene, 1e for 2-fluoronitrobenzene, and cesium carbonate for
potassium carbonate, the titte compound 3-methoxy-4-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-ylamino)-benzonitrile, 1p was obtained as TFA salt and as a
mixture of endo and exo isomers after purification via reverse phase HPLC
(eluent gradient: 20% to 45% CH3CN in water containing 0.1% TFA). MS m/z=
272 (M+1).

3-Hydroxy-4-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-ylamino)-
benzonitrile, 2p
Using an adaptation of Procedure 13, substituting the TFA salt of 3-
methoxy-4-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-ylamino)-benzonitrile, 1p for the
TFA salt of 6-methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
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CH3CN in water containing 0.1% TFA). M5 mlz= 502. 2
(M+1 ) . (3-Hydroxy-pyrrolid n-i -yl)-

wo 1@6(02phenet hyl - 8- aza- bi cycl o] 3. 2. 1] oct - 3- yPQF/US2005/046691
10H phenot hi azin-3 -yl )- nethanone, 5 Using an
adapt ati on of Procedure 26, substituting phenyl
acet al dehyde for 3-fural dehyde and
§héw@b(azws¥da®lbm>¢hnacfobdmtiwlamided|6|eethet titee compeund 3-hydroxy-

es(Btmar.hak? -agarhisy ¢l 1opt-yipwine-hanzrpitile, 2B g% opjained as

g'szl %a??r gr%dhgri AGhi x%,érlé@f chdBHRESRS RioATdr8 after purification via reverse
anone g was obtalned as TFA salt and as a

p‘nasel HPLG (eémm gradieak 0% tordb%6 &H:EN ipuvater eantadming 0l %

(el uentgradient: 20%to 45% CH3CN
TEARNS 7 ﬁ?égr{kﬁ&)o. 1 % TFA). M5 nfz= 526.2 (Ml ) .
{I O td"3- Met hyl - but - a- enyl J- 8-aza- bi cycl o[ 3. 2. 1] oct - 3-
yl)- 10Hphenot hi azn-
3-yl } - ( 3- rieMeghoxyl0dBrmiethyl-8-azarhicyelabhe. 118gt-8ylhd0H-

3 ot hyl -but - 2. endi T BRAZE S HRREAL 350

3- hyduygsgoym mekptitios of Prooydurel 2 Qhubetltutlhg thé TFA salt of 3-
oun

pydrqxg 4-B-mathylr8-pge-bicysiad Y. Hogh 3 _yﬂﬂreg;\@p gnggnltrlle 2p for the
3}']F?\ %@?%%%yﬁ%fbﬁ‘mﬁhﬂié }%F%b icyclo[3.2.1 oct-3 ylamlno) -benzoic

elicaimaty| f@tsteTF‘.Pa sad 1-Hodras- rae’thoxyw-eltmbeemnﬁ atejfoa_SQo

i somers after purifijcat

reptiozsnenthe KsvsapPasty BrBelond LB etHTEP7a g

gzﬁy[éi '([)5?)1 R/ﬁ 0 ?ﬂeﬁo@ﬁﬂe)&caﬁfmg Risacastaied as TFA

i cyclo[3.2.1] oct - -yl ) - :
Balt-avideasoh Inmmtureoﬁeydc]) angyaxodsoiers aftgl purificatinpvéa reverse

33?"@%3%&(%_(%!89[}{59 rgtiens. 20% tg;480% Qe in walercoptaiping 0.1%
Giip\e NS HhaZi 382 (M+1).

6-Hydroxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
" phenoxazine-3-carbonitrile, 4p

Using an adaptation of Procedure 13, substituting the TFA salt of 6-
methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carbonitrile, 3p for the TFA salt of 6-methoxy-10-(8-phenethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 6e, the
title compound 6-hydroxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-
phenoxazine-3-carbonitrile, 4p was obtained as TFA salt and as a mixture of
endo and exo isomers after purification via reverse phase HPLC (eluent

gradient: 20% to 45% CH3CN in water containing 0.1% TFA). MS m/z= 348
(M-+1).
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3i (15 ng, 0.04 nmmol) in THF (0.3 nL) was added

pyrrolidine(12 m , 0.1 5 mmol), M(CO6 (16 ng, 0.06
wonwbk)pe2Her r mann' s catal yst (6 ng, 0.006 mmol ) PCEOS20DBLA6691

(27 M _, 0.18 mml), and the m xture was irradiated in

a mcrowave oven at 150 C for 15 mn. The m xture was

evaporated, and the residue was purified via reverse

phase HPLC (el uent gradi ent :Qﬁéﬁ&i@v\at er containing

0.1% TFA) to yield [10-t8-nethyl-8-aza-bicycl o[ 3. 2.

1] oct-3-yl)-1 OHphenot hi azi n-

3-yl)-pyrrolidin-1-yl-meth &HO1r as a TFA salt and

a m xture of endo and exo nmers. M5 niz (I\/H+) ‘0 2

(3- Fwdroxy

pyrrolidin-i -yl
| 10-t 8 274 bi cydl Oéc)i] oct m ) -
OH-ph' @: -yl)- an
adapt at on Nf Procedure 27, i tut| ng

3- hydr oxypyxrolidine for errolldlne t he le 1q
conpound -YJydr oxy- pyrs ol 1-yl)-[10- (\§;Aret hyl - 8-

aza- bi cyc .2. 1] oct-3-yl
OH phenot hithi A 3-yl ) - net hanpaRis 2r Wa%@%i ned as TFA
salt and as a m xture of enstalysind exo ners after

purification via reverse pe(€@)HPLC (el uent gradient:
20% to 45% CH3CN i n wat er cBﬁUal ning 0.1 % TFA). M
mz= 436.2 (M1 ) .

| BroicBdRe Py | - 8- aza- bi cycl 0[3 2 1l]oct-S -yl)-

10H phenot hi azi ne- 3- carboxylic acid ethylamde, 3r

Usi ng an afh{@Fusan-Stylmethytibrazaplicysla{dta. ﬂnqtfﬂg,yl) -10H-
et hyl am ne f Ol thetltle conmpound

10- ( 8- et hypﬁgﬁéggaﬂp%-gﬁo?%rrgl|d|n- -yl-methanone, 1q

1] oct -To-gl Solddrdreneihiirz 6Nénd Ba k@ eRE 188rh&rsasti Ibromo-10-
et hyl am de, 3r was obtained as TFA salt and as a

rﬁlsz@ml@ 4o¥- tfdphenathiszine sdird F9mas Q. @fl npme])fin dmhl@rnetha@e (0.4
r 0% to 45%

R GkBE: BIGRE s i B Mol SR AGHH B
Eseildnh Eridcetoxy-borohydride (17 mg, 0.08 mmol). The mixture was allowed
to stir at rt for 16 h, and quenched with a 2N NaOH solution (200 uL). The

mixture was absorbed onto a 1 g SPE cartridge and eluted (eluent: 10%

methanol in ethyl acetate containing 1% triethylamine). The eluent (~15 mL)
was collected and evaporated. The residue was dissolved in THF (0.4 mL),
and pyrrolidine (19 pL, 0.15 mmol), Mo(CO)s (16 mg, 0.06 mmol), Herrmann’s
catalyst (6 mg, 0.006 mmol), and DBU (27 pL, 0.18 mmol) were added. The
mixture was irradiated in a microwave oven at 150 °C for 15 min. The mixture
was evaporated, and the residue was purified via reverse phase HPLC (eluent
gradient: CH3zCN in water containing 0.1% TFA) to yield [10-(8-furan-3-
ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-10H-phenothiazin-3-yl]-pyrrolidin-1-yl-
methanone, 1q as a TFA salt and as a mixture of endo and exo isomers. MS
m/z (MH") 486.2.
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/ 7do- 3- (3- Di et hyl car banoyl - phenoxazi n- 10-yl ) - 8- azabi cy

clo[ 3.2.1]octane-8-carboxylic acid tert-butyl ester,
waeooew®sage an adapt ati on of Procedure 6, and  PCT/US2005/046691

substituting e do-3-(2-hydroxyphenyl am no) -

8- aza-bicycl o[ 3.2. 1]octane-8-carboxylic acid

tert-butyl ester, 1b for
3- (2- hydr oxy- phenylan1no) 8-aza-bic
4 , 1b, the
qf?}l-phenoxa2|n-
. N boxylic acid
tert butyl ester 1t was obt ned The crude materi al
was used as such in the nex
reacti on. Enc/ o- 10- ( 8- Aza- bi ol SM. IIoct 3-yl ~i OH phe
noxazi ne- 3- carboxylic acid et hyl am de, 2t Using an
adaptati on of Procedure 25, ~Substituting endo- 3-(3-
di et hyl car banoyl - phenoxazi nt 10-yl ) - 8- aza- bi cycl o[ 3. 2.
1] oct ane- 8- car boxyl i ¢ aci rt-butyl ester, 1t for
encfo-3-(3-pyridin-3-yl-p azin-10-yl)-8- azabicyclo
[ 3.2 1&§ctane 8-carboxylic acid tert-butyl est
4j, and1 Bﬂwewezts%&-azatblgyclq[3ﬂ:h]opﬁ-wt)ﬁwlenbenothlazm -3-

chlorlde i nst ead C ound

endo-1 0-(8-aza- bﬁiy&F&EhﬂiEﬁ ﬂnﬁ éﬁbﬁ? ga‘p

OH- pheasgimgannstaptationasi@rocedars 26,BubistitutiagiptenyPacetakiehyde
obtained as a TFA salt after &grlfl catjon_vi a rev

der-unasabyder thenitle campaund [1Rsf&sphersthy-Sidrg oy Qg.z.ﬂoct-
By Aoty menenons e i o

“TFA bakt ahd@ﬂp@muﬂuazoﬁmdcﬁandrelxoxsdmersaaﬂd punﬂcatlon V|a reverse

s Gerbothlad. B BBl o FE R 0.1

ogEA)3- ML) ,l—Oglr Bejaqqzi ne- 3- car boxylic ac:ld
di et) yl?n % e, ?or ch/o 10- (8-aza- bi cycl of 3. 2.

1] oct - 3- yI) 3- (1 Htetrazol -5-yl ) - 10H phenoxazi ne, 5b,
t hi ophene- 2- car boxal dehyde for 2-pyrd dyl
car boxal dehyde, S

{10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenothiazin-3-yl}-pyrrolidin-1-yl-methanone, 3q

Using an adaptation of Procedure 26, substituting 3-methyl-but-2-enall
for 3-furaldehyde, the title compound {10-[8-(3-methyl-but-2-enyl)-8-aza-
bicyclo[3.2.1]oct-3-yI]-10H-phenothiazin-3-yl}-pyrrolidin-1-yl-methanone, 3q
was obtained as TFA salt and as a mixture of endo and exo isomers after
purification via reverse phase HPLC (eluent gradient: 20% to 45% CH3CN in
water containing 0.1% TFA). MS m/z= 474.2 (M+1).
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tetrabutyl ammoni um tri acet oxyborohydri de for sodi um

triacet oxyborohydri de, and tetrahydrofuran for
waelc@hloenoet hane, the title conpound endo-1 0- (BET/US2005/046691

t hi ophen-2-yl met hyl - 8-aza-bicyclo[3.2. 1]oct-3-yl)-1

OH phenoxazi ne- 3-car boxylic acid di ethylam de, 3t was

obtained as a TFA salt after purification via reverse

phase HPLC (eluent: CH3CN in water containing

0.1%FA). M5 mz (MH) 488.1 0

. Enc/ 0- 10- (8- Pyri di n- 2-y| meghyl - 8-faza- bi cycl o[ 3. 2. 1] oc

t-3-yl )- 10Whenoxazi -C xyINc\achd

di et hyl am de, 4t Usi nglapg:tad ion rocedure 9,
and substituting er?c/o-10-(8-azabicycl o[ 3.2.

1] oct-3-yl)- 10H phenoxazi -car xylic acid

di et hyl am de, 2t for er?c/|o- a a- bi cycl of 3. 2.

1]oct-3-yl)-3-(1FLtetrazoI-E-yl) 10H—phenoxazine, 5b
t et rabut yl ammoni um tri acet oxyborohydri de for sodi um
tri acet oxyborohydri de, cang t etrahydrofuran for

di chl oroet hane, the tit conmpound do-1

OM8- pyri di ;wo?(aét' ﬁl% glﬁ]ﬁﬁ?l— L4 |e&§|o?t321]oct-3-yl) 10H-

1] oct - 3-yl enoxazi ne= 3-carboxylic ac
di et hyphendthiazin-3vyi]- (ﬂahydmxy ayrrahdhﬁh;db-mdhaaone 4q

a,;tr ieﬁ' %hb%ﬁﬁﬁt@e%eégé ce%Se Eg L%_.LL{F 38% h¥droxypyrrolld|ne
%ﬁ9¥r$&1d|§e Tﬂﬂb%@@'com{ﬂ)dm{d"WO:(%-ﬁia%r Biyhyettfi-8-2=al] oct - 3

V]\% enoxazi ne- 3-carboxylic acid diethyl am de,
SicyHo[BeR. Al chBa)r 20 Harhestotimazioetull-63-ydrasydpyrrolidin-1-yl)-

sub tituti encf,g-1 O-

n§n§r ?8 @ﬁgﬁa&%sﬁﬁﬁa%l %’[ﬁo%(ﬁp%tug |°<§ endo and exo
ds&tnbvé éﬂétdﬁunf%btlf)ﬁ R/l&ﬁféi/@fé@ph&@lﬂ&’ﬂ@ @ednt[g@adient: 20% to 45%
%oct 3-yl)-3-(1Htetrazol - @)henoxam ne, 5b,

Ha2Yin wq;ehewwmraga%loﬁ di FePah;M% ”F/ér
car boxal dehyde, tetrabutyl anmoni um
tri acet oxyborohydride for sodi um

triacet oxyborohydri de,
@ ﬂ&w

5q

(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenothiazin-3-yl]-methanone, 5q
Using an adaptation of Procedure 26, substituting phenyl acetaldehyde
for 3-furaldehyde and 3-hydroxypyrrolidine for pyrrolidine, the title compound
(3-hydroxy-pyrrolidin-1-yl)-[10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazin-3-yll-methanone, 5q was obtained as TFA salt and as a mixture

of endo and exo isomers after purification via reverse phase HPLC (eluent
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and tetrahydrofuran for dichloroethane, the title
conpound e/ 7c/ o- 10- (8-t hi azol -

wWQ 200062/ | - 8- aza- bi cycl o[ 3. 2. 1] oct-3-yl)-1 PCT/US2005/046691
OH phenoxazi ne- 3-car boxylic acid di ethylam de, 5t was
obtained as a TFA salt after purification via reverse
phase HPLC (eluent: CH3CN in water containi nlg 0. 1%
TFasients20ffo 2o dRfAHCHE®N i water containing 0.1% TFA). MS m/z= 526.2
. - LO- (8- Phenet hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl )-
TOHpHhenoxaz ne-3-carboxylic acid diethylam de, 6t
Usi ng an adaptation of Procedure 9, and substituting
enaO 10- (8- azabicyclo-[ 3.2.1]oct-3-yl)-10
H phenoxazi ne- 3- carboxylic acid di gt hyl am de, 2t for
epc/ o-10- ( 8- aza- bi cycl A 02> N
1] oct-3-yl)-3-(1Htetr @ 5- @ 10%@&%2 ne, 5b,
phenyl acet al dehyde for “Z-pyri dyl carboxal dehyde,
tetrabutyl ammoni um tri acet - borohydri de for sodium
tri acet oxyborohydri de, and rahy8fof uran for
di chl oro-ethane, the title ound e 001
0- ( 8- phenet hyl - 8-azabi cycl of] 3. 2.

1] oct - 3-yl ) - 10H phenoxazi ng~3- car boxylic acid

di et hyl am de, 6t was obtaitied as a TFA salt after

purification via reverse phase HPLC (eluent: CH3CN in

wat er conf1d-[8HBeMethylcbut=20enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-

Endo- LO-( 8- Pyci di n; 3zyl.net byl - 8- aza-bi Q 2. 1] oct -
Syl ) PSRRI LS Ry TR T ethdnond g

di et hylgimigth addptiomef PRocdipé 261 SibMutigPSetbthel-Sut-2-enal
and substituting enato-1 0-(8-azabicyclo-] _

Jop 3ifusdelydd gnd Brhystiexypyamlidivcdoe aymweliding cthaditle compound

BB fh 2P S e Y A R SR QP notoain-s-
%IPW-WhYIOWrM&m-tﬂqlh)yld@tﬁarfoné: By WakybbiahdibaaTHAalleand as a

tetrabut yl ammoni um tri acet oxy-boro hydride for %odi um
t Mg e I FM BXG ifRoMensATtEsPUEAGRIINT YindRverse phase HPLC

di - Qo 0 b/ . o -
SRR a0, 10864 ChRCRARRRYBEconiining o A M
139@.2-(R4#w1)) - L0H phenoxazi ne- 3- car boxyl i c acid

di et hyl am de, 7t was obtained as a TFA salt after
purification via reverse phase

EXAMPLE R
HN i
O Y oo
N Herrmann's N
. catalyst -
SRR NI
DBU

N THF N

Procedure 27
[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-yl]-
pyrrolidin-1-yl-methanone, 1r
To a solution of 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3i (15 mg, 0.04 mmol) in THF (0.3 mL) was added pyrrolidine
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HPLC (eluent: CH3CN in water containing 0.1% TFA). M
mz (MH) 483.1 . Endo-10Of d*S Met hyl - but ~-enyl J-

wo awasbazee/cl of 3. 2. 1] oct - 3-yl ) -1 OHphenoxazi ne- PCT/US2005/046691
3-carboxylic acid diethylam de Using an adaptati on of
Procedure 9, and substituting endo- 10-(8-azabicyclo-]|
3.2.1]oct-3-yl)-10 H phenoxazi ne- 3-carboxylic acid
di2efilnya. amr\dﬂol),ZMO(@O)@(Tkﬁ)mgOO(%- ! piHgrohaf®s Zatalyst (6 mg,
1l oct-3-yl)-3-(1 H~tetrazol-5-yl)-1 OH phenoxazi ne,
89063nmstaand BIRU 2278 ), Oe&m@) dERyhe m@ﬂeurw@wrrawated ina
ﬁﬁf@@"é?"g?a%ﬁfagﬂ?@e"d Po?%@rlnw]é Hkture was evaporated, and the

ride for sodi um

Fés)uﬂfeem)s)ﬂ@lﬂﬁ@@)ow r‘ei/%rseipldaéeeHPahy(@lmwgiadrbnr CH3CN in water
di chl or oet hane conpou

aetrining Gt1% Tgﬁ\)ﬁy ygalgigo-@ Mhy}t%aga %lcyc?o g% {]oct- 3-y)-10H-
[

e S rRIEIRE A ndngRé e s TIPS and @ mixture of

endd)fahdaetxoqsnmeas r BiBenge (MHAs420HRLC (el uent: CH3CN in

wat er containing 0.1 % TFA). Ms mz (M+) 460.1

. Endo-10-13-ti H1 m dazol - a-yl met hyl ) - 8- aza- bi cycl o[ 3. 2

. 1] oct-3-yl )- 10H phenoxazi ne- 3- ¢arboxylic acid

di et hyl am de, 9t Using an & Qqn _Qf Procedure 9,

and substituting e c/d -(JH

3.2.1]oct-3-yl)-10 H pheroxa -3-(: oxylic acid

di et hyl am de, 2t for enc/o-]10-(8-aza-bicycl o[ 3. 2.

1]oct-3-yl)-3-(1Htetrazo yl) - BPH phenoxazi ne, 5b,
1H i m dazol - 2-yl net hyl carboXal dehyde for 2-pyridyl
car boxal dehyde, tetrabutyl ni um

tri acet oxyborohydride for sbdi um

tri ace{nKylrs FrolRlinangl)i[¢04{84Hethfl8-aza-bivyclo[3.2.1]oct-3-
di chl o(r oleq?’han)gm'59 he tll?| eygo[rrpgund e do-10- [gjy(l

H mi dazol - 2- yini@Hyphennthjazinid-ylinethanone, 2r
1] OCt}%ﬁé ér&%ggp %ﬂ%%?%%%e SR Ggéﬁugg ?&CI‘\ roxypyrrolidine

di eth was obt a as’'a
Ror pyriclidine) the tide benmadmbawrdﬂk@r(cdldmmyl) KUGQ((BN‘nelﬂ’]yl -8-

t t
\ggaeglcfccl)gﬁaé 1n ]02? 3- yI) 1OH phe)nothlazm 32 -yll-methanone, 2r was obtained
as TFA salt and as a mixture of endo and exo isomers after purification via
reverse phase HPLC (eluent gradient: 20% to 45% CH3sCN in water containing

0.1% TFA). MS m/z= 436.2 (M+1).

0O
@‘H@*‘“
H
N

3r

N
|

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-
carboxylic acid ethylamide, 3r

Using an adaptation of Procedure 27, substituting ethylamine for
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(MH) 472.1 .

Endo- 10- ( 8- Benzyl - 8-aza-bi cycl 0[ 3. 2. 1] oct-3-yl )-
wdadepbene®xazi ne- 3- car boxylic acid diethyl am BPeT/UsBns5/046691

Usi ng an adaptation of Procedure 9, and substituting

endo-1 0-(8-azabicyclo-]

3.2.1] oct-3-yl)-10H phenoxazi ne- 3-carboxyl i c acid

rjymmliqm@,rthelélﬂemnﬁpnur‘ei o {&-oatibyl-azaiigysialB 2. toct-3-yl)-10H-

B %&é‘m%gﬁ%gqa oxy! |§§;1|rp? %hy%g%(lggxéﬂo\ggﬁ%g)gﬁ%@&EQGI'F%saIt and

58l ARG ABRIBI aHE X4 RO/ Wter plificatits Jiorewrde pitase HPLC
triacetoxyboro hydride, and tetrahydrofuran f

teluamtograélentar?@%tmé%/o PHCbirpaied containing 0.19 RTFA). MS m/z=
%@4 - (8-benzyl - 8-aza~bicycl o[ 3. 2. 1]oct-
1 - phenoxazi ne- 3- carboxylic acid diethylam de,
1 was obtained as a TFA salt after purification via
reverse phase HPLC (eluent: CH3CN in water containing
0.1% TFA). M5 mz (M#) 482.1. EXAMPLE U

Exo- 3- (3- Di et hyl car banoyl - mg 10-yl) -
- car

8- azabi cycl o[ 3. 2. 1] octane- ic acid

tert but yl ter, 1lu Usi ng, an adapt at| on of Procdure

6, and |tut|n exo 3 (2 hydr oxy ROy N

8- aza- cI o[3. R en8-sar box'ﬁac K
tert-butyl Weter, Kz

3-(2- hydro henyIFam o) 8- aza- bi cycl o[ 3)2. TFA
1] oct ane- ert- utyI e 1b, the CHACI
title conp |u d exo 3- ét hyI car baroyl Sphenoxgzi n- 2v2

10-yl ) 18- azgsbi cycl of 3 1] oct ane- 8- car boxyl i c acid
tert-butyl ester, 1u vvas obt ai ned. The crf materl al
was used as such n t he next

reacti on. Exo- 10-(-Aza bi cycl o[ 3. 2. 1]0
10H—p eRQ Q' res 3~ sgebaxylic acid di et u K
Usi ng a ) |onkf Procedur

exo- 3- @
di et hyI car armyl - phenoxazi n-¥0-yl ) - 8- aza- clo[ 3. 2.
1] oct ane-{@=<sar boxyl i c NaBH(OAG), N
N 2t CICH,CH,CI S 3t
\ |

Endo-3-(3-Diethylcarbamoyl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1t
Using an adaptation of Procedure 6, and substituting endo-3-(2-hydroxy-
phenylamino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1b
for 3~(2-hydroxy-phenylamino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid
tert-butyl ester, 1b, the title compound endo-3-(3-diethylcarbamoyl-phenoxazin-
10-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1t was

obtained. The crude material was used as such in the next reaction.
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acid tert-butyl ester, 1lu for
enc/ o- 3- (3-pyridi n- 3-yl - phenoxazi n-10-yl ) - 8- azabi cycl o
WO 2®6/069214 oct ane- 8- carboxylic acid tert-butyl BGSI/®82005/046691
4j, and using a 25% sol ution of TFA in nethyl ene
chl oride instead of neat TFA, the title conpound
exo- 10- ( 8-aza- bi cycl of 3. 2.
1] oct - 3- yEpdooto-(Srdmaxbicyako[3-2 tiost:3yyi)-d 04k plienoxazine-3-

di et hyl am de, 2uvva obtal ne TEA,sal,t after
purification via F@ 8éjaﬁm '("é?l%fg{‘t CH3CN i n

wat er | fg 9@‘ ah @anFtEQIO:h &ﬁ’ﬁ?EéédurH&BﬂsabéﬁMﬁhg @98033 (3-
Exo- 10- ( 8- Phene 8- aza- bi cycl 0[3 2.1]oct -

dmmxdnerrbaml-nbenexaanﬂ@xw -Bazachigyelp BBy %@%8 C’)zﬁfboxyllc
Usig"t%r@b @deasgé Hé?@r %ﬁc{ﬁé&%-ep%ﬁﬁu -$:y1- 3RAnSKSh HoWi-B%za-

%m%/ci!d[@;zt*r]@cmhb a-aétmb@ma@ia itene-bartyl asherx g, iandagsing a 25%
di et hyl ami de, 2u for endo-1 0-(8-aza-big

phtionaf JIPA B methylena salaJ,@ede 1sf¢ad of @f-ﬁﬁo e%otgaszﬂﬂﬁecompound

24 Y _&)! X

SR A2 o B Ay bl g8
idistAgleiride [Btredy dbiadieed asd 'ITFeft salhaﬁeobunfmatlbnwla reverse phase
B G Geitgnte RGN 1 Wateropt SO BBd 1% TFA). MS m/z (MH") 302.1.

1] oct - 3-yl ) - 10K phenoxazi ne- 3~ car boxylic acid

di et hyl am de, 3u was obtained as a TFA salt after

purifi &xdoemwsamepbeaee-phasmwmmza(-biwlm[?» ZAwi-3-yl)-10H-

0-1 o pyri ai RRNgRREITR p-carRonll: o AERYaITaR 3 ) 4

OHphengidg bAidapt & Per®idced@® 9 dHsiivdtntindeendor10-(8-aza-
Usi ng an adaptation of Procedure 9, and substituti

dicyclo-{B.2 9]ectbyyi®@bphenoxazine-3- carboxylic acid dlethylaml%e 2t for

et kA it 2 RS S A EREINA SoRehenoxazine
]dl@ thﬁhé!hé-‘z%e(rlbokblﬁ@hy@é fr-Spytidyl ta%mlwmaezl ne,

car boxal dehyde for 2-pyridyl
da’trabutyr 9a@m triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound endo-10-(8-
thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid diethylamide, 3t was obtained as a TFA salt after purification via reverse

phase HPLC (eluent: CH3CN in water containing 0.1% TFA). MS nm/z (MH™)

488.1.
0]
. N
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t et rabutyl amoni um tri acet oxy- bor ohydri de for sodi um
triacet oxyborohydri de, and tetrahydrofuran for

waele@ihloanos et hane, the title conmpound exo-1 0- (BEPYSI008046691
i n-3- yl nmethyl -8-aza- bi cycl of 3. 2.
1] oct - 3-yl) - 10H phenoxazi ne- 3- car boxyli ¢ acid
di ethyl am de, 4u was obtained as a TFA salt after

puri fi cdende-\9r@-Pyridineg-wimetbykPrazackicyelol3.2cHock: 3-yl)-10H-

Bro. 10- (6 Tisaiearend oo Ada diibhidiibe 41 o,

3-yl J- U@Mgrwrnada;ztahen oBPozscuiuxey 10; end&uﬂsttthﬁm@)elnalﬁi@(&aza-
gﬁlﬁijﬁé-ﬁg@?ﬂgggg% ?p@%ggg%ﬁgé lféaer[b?)xyl|’cc1:naC|d diethylamide, 2t for
BeRdd- 9—‘(8 a%a)(ﬂnl:yélgfé‘ @hﬁl?)g%z)gf(g?f fé"i‘tragl Cyh/r)ﬂ(g-‘? é)%enoxazme

di et hyl am de, for e aza-
1$bdetrabyﬂy)ar3mpnmm émacei@tyb@rqfhydrw-fop bediarazi ne, 5b,

Q hg{)@%rﬁ a@ng%,)éq?ch%&hé/e {p&{%ﬁﬁwcﬂwme’thane the title
tmmp@ﬁmwh@éqby@tpﬁﬁmﬁiztylﬁ@m;ms -aza-bicyclo[3.2. 1]oct-3 -yI)-10H-
triacet oxyborohydride, and tetrahydrofuran fo

dpfaqrn%aa@teh’érﬁarquybc erid dietylaroided4twes pbtamed as a TFA salt

octpﬁ@*fﬂﬁ{'&? @i%%@ﬂiéﬁ ﬁ‘ééée @?Lﬁ%ﬁy@“sﬂﬁdpgwter containing

d(])elP/ZnYFAyn NES e (MEE) aBBai. ned as a TFA salt after
purification via reverse phase HPLC (eluent: CH3CN in
water containing 0.1 % TFA). M5 mlz (M#) 488.1

. Exo- 10-[ 8- ( 3- Met hyI but - 2- enyl ) - 8- aga-

bi cycl o[ 3. 2. 1] oct - 3-yl ] - 1QHphenoxazilhe- 3-carboxylic
acid di et hyl am de, 6u Us.‘\/( pt atNon of Procedure
9 , and substituting exo ‘ | o-
3.2.1]oct-3-yl)- 10H phenoxazy ne- 3-carboxylic acid

di et hyl am de, 2u for endo-1 8- aza- bi cycl o[ 3. 2.

1]oct-3-yl)-3-(1 Htetrazol | )-1 OH phenoxazi ne,
5b, 3-nethyl - but-2-enyl car bd\)kal dehyde for 2-pyridyl

car boxal dehyde, ﬁ)
W

Endo-10-(8-Thiazol-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide, 5t

Using an adaptation of Procedure 9, and substituting endo-10-(8-aza-
bicyclo-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2t for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-y1)-10H-phenoxazine,
5b, thiazol-2-ylmethyl carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound endo-10-(8-thiazol-
2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid
diethylamide, 5t was obtained as a TFA salt after purification via reverse phase
HPLC (eluent: CH3CN in water containing 0.1% TFA). MS m/z (MH") 489.1.
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tetrabutyl ammoni um tri acet oxyborohydri de for sodi um

triacet oxyborohydri de, and tetrahydrofuran for
waelc@hloenoet hane, the title conpound PCT/US2005/046691

exo- 10-[ 8- (3-net hyl but- 2-enyl)-8-aza-bicycl o[ 3. 2.

1] oct - 3-yl ) - 10H phenoxazi ne- 3- car boxylic acid

di et hyl am de, 6u was obtained as a TFA salt after

purification via reverse phase HPLC' eluent: CH3CN in

water containing 0.1 % T ; MHP 460. 1

Exo-1 O td-Pyridi n*-yl net k\

bi cycl o[ 3. 2. 1] oct - 3-yl J- p noxXazi ne-> 3- car boxylic

acid di ethylam de, 7u Using adaptation of Procedure

9, and substituting exo-1 0 azabi cycl o- [

3.2.1]oct-3-yl)- 10H phenox e- 3-carboxylic acid

di et hyl am de, 2u forenc/o-10-| 8-aza-gpi cycl o[ 3. 2.

1] oct-3-yl)-3-(1r7-tetrazol v5-yl)-10H phenoxazi ne, 5b

t gt rabut yl ammoni um tri acet oxyborohydri de for sodi um

tri acet oxyborohydri de, an r ahydr of uran for

di chl oroet hane, the title ound

10- (8- pyri di n- 2-yl met hyl bi cycl 9
ot -3y EndorifbfieRbaasii-s-aceinsigia 2 tost-yik10h:

di et hyl d t
plusi fiycgtrr} oﬁJ v%dg))éﬁ%\?ne?ge&g sgﬁéﬁ?@ ?gtﬁgﬁmﬂ% in
wat er ldsintyamadeaptatidn &f Protedulds9] ard Zulhsitiuting 488041 0-(8-aza-

- 10- ( 8- cl t-3-yl )- :
X@wcﬂqai%a orted A iraana errhPRiG Ak Algtnviaride, 2t for
J@1@J$8-aé%%p@€§/él8 L) O%T%C@Fgg(?l-gte)t/riﬁ)ﬂgl -54Ds10 A phieRExazine,

1 _

i&mf%ybagéhgkl@%geéowriﬂw carboxaltiehydg, sefraleytyl2onmoenium
.do-10- (. 8- = bj | o[:3. 2. . .

geeto ey S8R e BEsPADaT riacsigopareuAbe A firehygrofuran

b@ﬁaﬂ"ﬂhﬂﬁay&ﬁaﬁ@rth&mrdo%om&wh 0e8yphenethyl-8- aza-
tetrab i ammoni um tri acet oxybor ohydri de for sodi

t bicya Jnt-ehyli Dbiephenexaziner Jneathaxlie aﬁldfdjethylamlde 6t was

obtained as a TFA salt after purification via reverse phase HPLC (eluent:
CH3CN in water containing 0.1% TFA).

8080

7t

N~

L~

Endo-10-(8-Pyridin-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide, 7t
Using an adaptation of Procedure 9, and substituting endo-10-(8-aza-
bicyclo-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2t for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1 H-tetrazol-5-yl)-10H-phenoxazine,
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di chl oroet hane, the title conpound
exo- 10- ( 8- benzyl - 8-aza- bi cycl o[ 3. 2. 1] oct- 3-

W@ kgosh@IFFOhenoxazi ne- 3- car boxyl i c acid di et hyl Bai/U82008046691
was obtained as a TFA salt after purification via
reverse phase HPLC (eluent: CH3CN in water containing
0.1% TFA). Ms nmz (MH +) 482.1
5bo 330)yricyd Taikexaldebyge fient 2vplridylcasbomrialgehysies. 2. 1] oct - 3

g%tqu%qt}ﬁla heﬁoxa goee&{:;’/ot?oarrgﬁggrll i fog%éhﬁgﬁiﬁr%é@%%oqghydride
%h@&btréHWn’@%r%h%ﬂ@rch@r@éﬂmr@ gheftifle Boﬁtpbhﬂdterﬁio)"l 0-&Pyridin-

H phenoxazi ne- 3- carboxylic acid diethylamde, 2u for
enylmetioyl(@Bagadipcig3i26f1ech3- yl)- 10H—phenoxazme -3-carboxylic acid

i) 1 R B IR e prase

PO Xalueah)Cld;Citl é mltrbﬁodrwiﬁmg Qs TFA). MS m/z (MH") 483.1.
tri acet oxyborohydride for sodi um

tri acet oxyborohydri de, and tetrahydrofuran for

di chl oroet hane, the title conpound ©

exo- 10- (8-t hi azol - 2- yl nethylg 8- azalbi QQI o[ 3. 2.

1] oct - 3-yl ) - 10H phenoxaZ xle c acid

di et hyl am de, 9u was obt's s.#& TFAsalt after
purification via reverse pha HPLC (eluent: CH3CN in
wat er containing 0.1% TFA). rm, mz (M) 489.1 .

Exo- 10- ( 8- Fur an- 3-yl net hyl -

b- aza- bi cycl o[ 3. 2. 1] oct - N'- 10Hphenoxazi ne-

yl
3-carboxylic acid diethylanm de, 10u8sing an
adaptation of Procedure 9, &nd substituting exo-1
0- (8-azabi cycl o- [

di et ny A0 S ARSI D A2 R 13, 2318t a-yi-10A-
1] oct-3-yl)- %Kérwa&ﬁﬁ@-aoéar’faoydyhcwruﬂmmidw 5b,

t hi azol - 2-yl met hyl car boxal dehyde for 2-pyridyl
car boXdsitg RpcrdantatiomeiiPyaceshPuand substittting endo-10-(8-aza-

ttﬂ:ﬁic? oxyﬁSE@ﬁ&gH@ipﬁgﬁo téf‘g‘hcarbm]gyhc acid diethylamide, 2t for

oro

deifﬁﬁi E(Dilwigmﬁtﬁic%dl@[e 2|t ﬂ]dc63€yb)¥3£(Ulhleteramllﬁ)-y[)Sl-O‘l-w-phanevaIne
net aza- bic
R ot o e SR TRdahEis: Tob RsuridyLgargoxaldenyde,

tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound endo-10-[8~(3-
methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-phenoxazine-3-carboxylic
acid diethylamide, 8t was obtained as a TFA salt after purification via reverse
phase HPLC (eluent: CH3CN in water containing 0.1% TFA). MS m/z (MH"
460.1.
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di et hyl am de, 1Qu was obtained as a TFA salt after
purification via reverse phase HPLC (eluent: CH3CN in

wowrteneront ai ning 0.1 % TFA). M5 nlz (MH) 472PAT/S2005/046691

Exo- 10-

8-ti H 1 mdazol -a-yl net hyl J- 8-aza- bi cycl o[ 3. 2. 1] oct-3-y
I]- 10H phenoxazi ne- 3-carboxylic acid diethyl am de,
11u Usi ng an adaptati on of Procedur? 9, and
substituting exo-10- (8- NERN
3.2.1]oct-3-yl)-10H phe & bey!lc acid

di et hyl am de, 2u for endo dza- bitycl o[ 3. 2.
1]oct-3-yl)-3*" Htetrazol -8-y)-1 OH phenoxazi ne, 5b
1H i m dazol - 2-yl nethyl carb dehyde for 2-pyridyl
car boxal dehyde, tetrabutyl a ium

tri acet oxyborohydri de forHsodi um ot

tri acet oxyborohydride, a \fgtrahydrofuran for

di chl oroet hane, the titl npound

1] oct - £499-10- Wﬁgﬁmﬁﬂmﬁet&mgﬁ@%ﬁﬁ 2 ndet-3y11-

di et hyl =

our 11 cat 'oHPASHEXEANES ERASOTR, Joid ftofiondlEret |

wat er Ushng anradaptétich (%Fﬁﬁebdum@ rered $ub3ﬂuttr@eado 10 (8 aza-

P2 b ey b DB hes et s At A ide, 2t for
nﬁygg Ezssﬂ'ﬁfmﬂé\g H%bﬂg y"l’)EB-Wﬁ-@ét@éicﬂIB - 1@FP§H@M)®zme

stit 6-Tl uoro-2- methoxy-nitrobenzene,
Bb, ﬂo&f-lrmdﬁZOIGZ-(ylrﬁeﬂmyt carbexaldahyde fos 2amrldyl carboxaldehyde,
gncfo 3-

etﬁ?/l&‘ft&@ raﬂgpr&,m ﬁmcl%caxygog%lydgd&j%r %ctcgurzn triacetoxyborohydride,

Hn@qb&aﬁy&&@rah%vmcﬁm@emah@rmettw@dorﬁpmm ehiloMOH8-(1H-
the TFA salt of

mmgyy'me(“&‘métaiﬁfblw@[@l -DillogtBofls? %—p%]%@%agme -3-
KoTeiit RS ARMATISS, B RS ofahElas STER G sl pfication via

Qevénsedhie PLEAEREdt THIGK N wmereeom.hmg/one/o TEA). MS m/z

tertbut
O
@ODA““
. -

I
(MH") 472.1.
N

: J 10t

Endo-10-(8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide, 10t

Using an adaptation of Procedure 9, and substituting endo-10-(8-aza-
bicyclo-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2t for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1H-tetrazol-5-yl)-10H-phenoxazine,
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ester, 1lv was obtained. M5 mz (MH) 457.2.
[ 7do- 3- (6- Met hoxy- 3- pyri di n- 3-yl - phenoxazi n- 10

WO 0p23a abi cycl o[ 3. 2. 1] oct ane- 8- car boxyl i ¢ BCT/US2005/046691
tert-butyl ester, 2vUsing an adaptation of the method
descri bed in Procedure 24 substituti ng

6- 10- b
o ferader i Er LR 8%‘8%%2 BQE%WK/HWP%%I i
ets“eeetoxwofdwyd BO6 Fér-sbdidm teREQbRAB efnd tetrahydrofuran for
8- aza- bi cycl o[ 3. 2. 1] - oct ane car boxylic

t@Phaomtizan@sﬂﬂéﬂlﬂesqommwct emdcewd&ﬂmm@rl 8 -aza-bicyclo[3.2.1]oct-

3 eno

Ty eror BB A S AL Al sk e RIBRS 0t s epteined as
t'éﬁ;/A -sli\gta%ﬂer %WI&CEI’[IO?NVIMSV@{Q@ h@?é é—lFle?_F '(éllleﬁg *@I)i%(ﬁ@ Gh ﬁfater

n oc y pyridin
\&ﬂﬁgﬁ@i&gzgﬁ'yi':& X@/ |(W%ﬂ 84dapt ati on of the
met hod described in Procedure 16, substituting e
c/ o- 3- (6- met hoxy- 3- pyri di n- 3-yl - phenoxazi n-10-yl ) - 8-az
abi cycl o[ 3.2. 1] octane- 8- caEAKPLE Laci d tert-butyl
ester, 2v for the TFA salt of 6- o

= - 8-@za-bi cycl o[ 3. 2.

‘ pegoxazi ng- 3- carbo ' NN
i Q T e Norpound k
enc/ o- 10 (8 azabi cycls ; K
1] oct - 3-yl y=2Zypyridin- 3- yl - 10H phenoxazi n -oI, 3v was TFA

obt ai ned as_ adTFA sal t r purificatioFva reverse

phase C{Ln omét ogr aphy (e%f%t CH3CN in * 1u CH,Cl
containing ®¢ % TFA). MS mz (M) 386. 15

nc/ o- 7- Pyri di n- 3- yI 10- (8- pyri di n-2-yl msthyF 8- aza-Bic
ycl o[ 3. 2. 1] oct- 3gyl) - 10H phenoxazi n- 4- ol , 4 Usi ng an

adapt at j on d)f the met hod described in Pr
subst i ngYt her TFR sal t  of

enc/ o- 8-.48 bi cm o[ 3. 2.

1] oct - 3-yl )N-7-pyr| di n- 3-yl - g

S o ‘ N
(b 2u NaBH(OAc);
H

CICH,CH,Cl 3u

Exo-3-(3-Diethylcarbamoyl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]Joctane-8-carboxylic acid tert-butyl ester, 1u
Using an adaptation of Procedure 6, and substituting exo-3-(2-hydroxy-
phenylamino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2b
for 3—(2-hydroxy-phenylamino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid
tert-butyl ester, 1b, the title compound exo-3-(3-diethylcarbamoyl-phenoxazin- ‘
10-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1u was

obtained. The crude material was used as such in the next reaction.
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10H phenoxazi n-4-ol, 3v for 4-am no-3-hydroxybenzoic

acid nethyl ester, and 2-pyridyl carboxal dehyde for
w@20080692576 8- aza- bi cycl o[ 3. 2. 1] oct an- 3- one, t heCT/U51085/046691

conmpound e do-7-pyridin-3-yl-

0- (8- pyridin-2-yl nmethyl - 8-aza-bi cycl o[ 3. 2. 1] oct-

3-yl)-10H phenoxazi n-4-ol, 4v was obtained as a TFA

sal t gt 0f(B+Add-bittyicho[3(2.d]octx3yhel (fphenoxazine-3-carboxylic

h t h | t: [
G TR . WS Ty (VHe) 29I Spyignteo o Ara. 0
bi Cycg@r&gn %h@ﬁfa”tlgn%f)li’r%b%ﬁ r% GupBiitany eketin(mnoxaz

i ne Ing a aptation of the method described in
Brejbyeldarb@rﬂcml pd;nebemzﬂm‘hOﬁyj)-BmaTlﬂQy@a[& 2 dfoctane-8-carboxylic

o trt-dut stet, Bt ot BB nley ey 1 03 -
%4%[6?3&‘(]écﬂ%)ﬁel@bé‘rb%)(yil@%iﬂ@e%lﬁyl ester, 4j, and using a 25%

)-8-aza-bicyclo[372. 1]octane-8-carboxylic acid
Beh.tnobulfyﬂ FAemt r@ﬁthyhene chieride insteacbapaeald FA, the title compound

d - -1- .
R R R S S
Srdthyahiigs, ZI!JWafsldeélh@G as ATFAIItSHteptmAsiication via reverse
c rorrato raphy eluent: CH3CN in water con
WaSA)HPlA@(@szQhu@N)n water containing/Q, 1 %T%g A&&q s (VH')
l%)g%/,gl o[ 3. 2. 1] oct - 3-yl ) - 6- met hoxy- 3- pyri di n- 3-yl -

jhenoxazi ne, 6v Using an adaptation of the nethod
described in Procedure 25, substituting

?2?;395%1(1&(@83%@%&" . d |cyg}mqfnot§€ybn1ﬂ]ﬂ p¥1e)noxazme-
tert-butyl ester t’;&é"' é@%%‘étﬁﬂﬁﬂid@@u
aza-

3-yl - phenoxa2|n icyclo
1] oct aﬂmn@eoada@kgtlamofdao@edmetg mncy‘sulssittetmg axg-10+8-aza-

it 1 8- I
bidiclo S0 PNOd 0 6 BRaN iR S Shd st istamine, 2u for
&hdMR$0- P82 b I RT3 2. Tobt-83))t3-af fi&&trazol-5-yl)-10H-phenoxazine,
5b, phenyl acetaldehyde for 2-pyridyl carboxaldehyde, tetrabutylammonium

triacetoxy-borohydride for sodium triacetoxyborohydride, and tetrahydrofuran
for dichloro-ethane, the title compound exo-10-(8-phenethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 3u was
obtained as a TFA salt after purification via reverse phase HPLC (eluent:
CHsCN in water containing 0.1% TFA). MS m/z (MH")

4u
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purification via reverse phase chromat ography (el uent:
CH3CN in watercontaining 0.1 % TFA). M5 nfz (MH)

W@ 0@6069276 PCT/US2005/046691
Endo- 6- Met hoxy- 3- pyri di n-3-yl - 10- (8- pyri di n- 2-yl et hyl
- 8-azabicyclo[ 3.2.1]oct-3-yl)- 10Wphenoxazi ne, 7v
Usi ng an adaptation of the nethod described in
Pr ocedur €x0-1848Ryridin-Inylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

enat o- 3- ( 6- - 3- pwri.din: 3yl - ] i n: 10-vl) - 8-
azabi cycl of r@{%{)%zi%?éﬁéé%géi‘%(ﬁfwgg&@?fﬂ“{%‘?t -but yl

est er, Udindg @ adaptaition-od Procetiuns Bh end@ubsatititlg Bxomd-(8-aza-
ester, and Z-Péri dyl car boxal_dergde for 8-methyl-8-
aPigVelodyed- logt- rylhi Q/dtriienoxarine-I-parboxylicaeiddirhi@mide, 2u for
e = { TRCH h = - ;
O_@lg@(_) g)ll)ﬂ% %I E)c?(n_ %l_cg?l%%.%al]@qtg %I)z( g’@ﬂ: ’ileg aoz[oé 5zy1)-10H-phenoxazine,
15bc8-p¥rigyl) catbOklgbleyde fori2asyridyl cado xakishyded as a TFA

salt after purification vyia reverse phase . .
ARG T e Oy SrEdTiHe aE SPaIbBHassoNberotysiide,
Eﬁ@% ;?tsbﬁ{ygr@géﬂ_ blf@i r )ﬂﬁ?%@%th??%,ctth_e éqtl);aI go_mpound exo-10-(8-pyridin-3
yYlpyathdi8razgibidycofpi2ehloxtdiyh-10H-phendxatinegcarboxylic acid
gﬁ%ﬂtl)@ér'no gEJI v%/%:fe pﬁ%tngeo as gelsi-ﬁ,& Isgﬁ%ﬁlerr] pmiﬁga%%lrjwrv?g rezv4erse
ChRase HM@{MM@CFECWWN&BPB@%@MH? Bt IEA- agashhewiHY

I oé 3.2. 1l]octane-8-carboxylic acid tert-butyl ester,

143%3dr endo- 3- (3- chl or ophenoxazi n-1
0-yl)-8-aza-bicyclo[3.2. 1]-octane-8-carboxylic acid
tert-butylester, 3j, and 4-pyridyl boronic acid for
3-pyridyl boronic acid in Procedure 29, the title
conmpound enc/ o- 10- ( 8- aza- bi.cya . A

1] oct-3-yl)-7-pyridin- 3- in- 4-ol, 8v
was obtai ned as a TFA sa el rifheation via
reverse phase chronmat ography Yeluent: CH3CN in water
containing 0.1 % TFA). M5 mrz—[jM+) 386. 2.

Endo-y- Pyri dl n- L

yl - 10-t 8- pyNdi n”*-yl net hyl - 3- dza- bi cygl o[ 3. 2. 1] oct -
3-yl)- 10H phenoxazi n- 4- oS u
\

EXxo-10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

phenoxazine-3-carboxylic acid diethylamide, 5u

Using an adaptation of Procedure 9, and substituting exo-10-(8-aza-
bicyclo-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-yl)}-10H-phenoxazine,
5b, thiophene-2-carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound exo-10-(8-thiophen-
2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid
diethylamide, 5u was obtained as a TFA salt after purification via reverse
phase HPLC (eluent: CH3CN in water containing 0.1% TFA). MS m/z (MH")
488.1.
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Usi ng an adaptation of the nethod described in
Procedure 1, substituting the TFA salt of

wereeAHdRTq 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl *- pyri dPEF/BS3005/046691
10H phenoxazi n-4-ol, 8v for 4-am no-3-hydroxybenzoic
acid nethyl ester, and 2-pyridyl carboxal dehyde for
8- net hyl - 8-aza-bicyclo[3.2. 1lloctan-3-one, the title
compound e
c/o-7-pyridin-3-yl-10-(8-pyridin-2-yl met hyl - 8-aza- bi cy
clo[3.2. 1l]oct- 3-yl)- 1OFLph8nova| -4-0l, 9v was
obtai ned as a TFA salt 'caion via reverse
phase chromat ography (e i R_wat er
containing 0.1 % TFA). )
477. 3. Endo- 10-t 3- Phenet hyl - a- bicyclol S*. 1Joct-3-yO
-T-pyridin-~yl - 10H phenoxaZi A} 4-ol, 10v Using an
adaptation of the nethod de3mribed in Procedure 1,

substituting the TFA salt of le 6u
c/ 0-10- ( 8-aza- bi cycl o[ 3. 2. p]oct-S-yI)-?-pyridin-3-y|-
10H phenoxazi n-4-ol, 8v f 4- am no- 3- hydr oxybenzoi ¢
acid nethyl ester and pheny

h
B et hy a1 Q1A= Mg B a2 ey Aea RIRUEIOLh 8 Hipet-3-yil-10H-
d
Sy pyferickating RagRSRIE £98 dibfiipRidh by oL o
obt ai athgsn adﬁﬁﬂéatml df R.rbd:emurptﬁ |a‘ndc$.tbSthtutmgaBXOe‘l/@1(&@Z€l-
DUl T p st S B S e ar e oy Bt diethylamide, 2u for
'x:arh% ﬂp g §zaA% B/glrol‘w ol ﬂ[)gt @yl%lfﬁe A H-Bot¥dzol-5-yl)- 10H—phenoxazme

oxy- di n-A H phenoxazi ne, 11v Usi ng
£5Ib Sdaﬁthayt -bor2anyl barhwalldebsd@ é@o?-puﬂ@yhcwrw

SetaaP Y BRI gL BB RS o 19y psetguberghygice,

Cén@[teﬁaﬁydrémgh g@ﬁd&hm&ﬁaryé ithe aitlecbonBsduriaUé xd-1048-€8-methyl-
1v for endo- 3-

dut-Grepiedrecaieyclol3y2.  logt-gdl- Hhldyphespsazing{3-errogxwicgacid
%aetﬁyfé}ﬁwllc'ié:, éir {N%s oebrtém%tagla TFA salt after purification via reverse
phase HPLC (eluent: CH3;CN in water containing 0.1% TFA). MS nm/z (MH")

460.1.

N 7u

Exo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide, 7u
Using an adaptation of Procedure 9, and substituting exo-10-(8-aza-
bicyclo-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
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ester, 3j, and 4-pyridylboronic acid for
3-pyridyl boronic acid in Procedure 24, the title

W@ 0vp06ade e do- 10- ( 8- aza- bi cycl o[ 3. 2. PCT/US2005/046691
1] oct - 3-yl ) - 6- net hoxy- 3-pyridi n- 4-yl-10H phenoxazi ne,
11v was obtained as a TFA salt after purification via
reverse (%hase chr onat o?raphy el uent: CH3CN in water

c 6AFaI 10 (Sgpn-RicystoEng . TTomt-3-Yh132({HiAetigzol-5-yl)-10H-phenoxazine,
{38 BB AR e B g Bl o 2

1&1&1}ce?)gb0kﬂgddniele, 170 téﬂﬁhg@r@ﬂmr@dﬁntmhlmﬁaﬁé ﬁhe title

) : inp 1 tituting the TFA
SEPRPBINS RaPolUrGy PRS- Me By oh-828-beyclols 2. floct S for

1 ] o . ] :
Lo SR ot 2 padbhISALH Ten s
anftecpyifidatiph visardversd plehase BIFLE (eluent: CH;CN in water containing

28%%&)8%%}?(”'35%%%12 1] octan-3- one, the title

endo- 6- net hoxy- 3- pyri di n-3-yl -10- (8- pyri di n-2-yl net hyl
- 8-aza-bicyclo[3.2. 1]oct-3-yl)-10H phenoxazi ne, 12v
was obtained as a TFA salt after purpfication via

reverse phase chromat ogr % : in water
containing 0.1 % TFA). z ( 491 . 2.
Enc/ o- 6- Met hoxy- 10- ( 8- phenet aza-

bi cycl o[ 3. 2. 1] oct - 3-yl )-3- ridin-4-yl-1

OW phenoxazi ne, 13v Using afsadpaptation of the nethod
described in Procedure 1, su R 1tuting the TFA salt of

g/ ?c/ 0- 10- (8- aza-bi cycl o[ 3. 2. 1] oct - 3-yl ) - 6- met hoxy- 3-

pyri di n- 3-yl - 10H phenoxazi®e;” 11v f ofY

4- am no- 3- hydr oxybenzoi c d nethyl ester, and phenyl

acet al dehyde for 8-nethyl -"8-aza-bi cycl of 3. 2.

1] oct anEBe-dlﬂe(S-BbazyI-B-lﬁzadﬁgp?luﬁﬂ.z1]ogt-3-yl|)-1E)H-phenoxazine-3-
endo- 6- net hoxy- 10- ( 8- phepet -8-aza-bj cycl o 3. 2.

1] oct-3- yl)-3- pyréﬂpﬁﬁ-‘?lap{‘@)dﬁtgﬂgm%%He, 13v was
obt ai ngd; ; rg IQfk Wi \Y;

hace crgarfadsiieiBhiof POCIIRYS, ARG BHF taza

c bieyalorB1251]oct:39¢l JFHA-phieBorazineM-earbeaylicsacid diethylamide, 2u for

endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl1)-3~(1 H-tetrazol-5-yl)-10H-phenoxazine,

5b, benzaldehyde for 2-pyridyl carboxaldehyde, tetrabutylammonium
triacetoxyborohydride for sodium triacetoxyborohydride, and tetrahydrofuran for
dichloroethane, the title compound exo-10-~(8-benzyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 8u was obtained as a TFA
salt after purification via reverse phase HPLC (eluent: CH3CN in water
containing 0.1% TFA). MS m/z (MH") 482.1.
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EXAVPLE X

E/ ?do- 3-[ 3- (2- Acet yl am nophenyl ) - phenoxazi n-10 -yl ) -
w@2@sabi2cecl o] 3. 2. 1] oct ane- 8- carboxylic aci d PCT/US2005/046691

tert-butyl ester, 1x Using an adaptation of the nethod

described in Procedure 24, substituting

N-[2-(4,4,5 5-tetranethyl-[1

, 3, 2] di oxabor ol an-2-yl) - phenyl ] -

3-pyridyl boronic acid, ?

enat o- 3-[ 3- ( 2- Ka

acet yl am nophenyl ) - phenoxazi nN10>yl ) - 8-aza- bi cycl o[ 3. 2

1] oct ane- 8-carboxylic acid tert-butyl ester, 1x was
obtained as a TFA salt aftefspyrification via reverse

phase chromat ogr aphy (el ue? CN in water

acey anmi de for

containing 0.1 % TFA). Encfo-L[-{2-[1g,

0- (8- Aza-bicyclo[3.2.1]0 “yl)-1

OW phenoxazi n- 3-yl ] - phe -acetam de, 2x Using an
adaptati on of Procedure 25, substituting the TFA salt
of endo-

3-[ 3- (2- pGeL ¥O-PEITIRRIGT DL ckféwwza]éétasm)ﬁlom

I
ycl o[ 3. 2. 1] octane- 8- carboxyl i C amg tert-b
ester, 1x f ghenoxazine-3-carboxylic acid dlethylamlde 9u

or! o G sashtid ¥ PRRSIEIEY, BudSibbting oro-t0-aca

tsicycloys . 1]@§f-g gﬁl) mH-ghaﬁokazuhe-acm@Mm &id diethylamide, 2u for
c/o-L/-{2-] aza- bicycl o

1¢/eda-16- (§+a)zail@lpy@n[§n%>‘thmh& ﬂgw}r(ﬂH “siiaag-$-yhctamhgaoxazine,

Nt b e R R R S S A el
Otetrabutfhmoviiuritdaddibiybotdhydiddfor sodiMm trla@etoxyborohydnde
d- Phenet hyl - d-aza- _bicycl o[ 3. 2. 1Loct 3-y

| e AR HEarSiar gioploTBREG, The B R mebuns: sver 1y(Bihiazol-2-
zﬂﬁ‘;b{ﬂﬁ\{l@ﬁzé’fb W&%@gf@@ﬂ §§/p°fdll?%ﬂeh8xéozﬁﬁé: 80U Bosylic acid

utin
e@1etkq4é:hrd{e29hlﬂa$ Bbtairredoas 9ClTFA 3ak after purification via reverse

St AL R OE BB i KedIRS 8 i T in
489.1 :
)
©:OJ©/U\N/\
N ~
10u

Exo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide, 10u
Using an adaptation of Procedure 9, and substituting exo-10-(8-aza-
bicyclo-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
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nmet hyl ester, and phenyl acetal dehyde for
8- net hyl - 8-aza-bicyclo[3.2. 1lloctan- 3-one, the title

W@ 0006069206 PCT/US2005/046691
enc/ o-L/-{2-[10-(8-phenet hyl - 8-aza-bi cyclo[3.2. 1]oct-
3-yl)-10H phenoxazi n- 3-yl ) -phenyl } - acet am de, 3x was
obtained as a TFA salt after purification via reverse

snale! 2 (B-aratigycigdB. (Jettidiyl)-3-CHIdrazol+bayleit 0H-phenoxazine,

O il i i g
%l‘?éﬂ‘ﬁjt |baﬁrﬁoﬂlh%?frra%ebdxejls)oﬂ&ﬁdﬁﬂ@'T@?(é’c?dlﬂmfinﬁbétoxyborohydrlde

-acet ani de an adaptation of th

@wﬁéﬂahw@r@fmraedor diclmp&eetbane, the tElemonmpaunchexe-A8-(Ffuran-3-

oet e i rbi Eet SB i kgnang azearhonyic agd

fasthfaaiitiaotGu edrobraihed zei a:TEAI sblmdr)durﬁeamn viadverse
2-t hi ophene carboxal dehyde for 8-neth I - 8 az?bl cgcl oL
hnse Tl ARLENE (G WatareEQrtapY /2 (MH?)

(gyy L/ {2-[10-(8-thi ophen- 2-

nmet'hyl - 8-aza-bicyclo[3.2. 1]oct-3-yl)-1
OH-phenoxazin 3-yl)-phenyl J- acet am de, 4x was obtai ned
as a TFA salt after purification vigreverse phase

chr omat ography (eluent: CH3 i n watjer containing 0.1%
TFA). MS Mz (MH +) 522. NS
ndo-/V-{2-[10-(8-Pyridin v - 81aza- bi cycl of 3. 2.
1] oct-3-yl)- 10W phenoxazin- - phenyl } - acet am de,
5x Using an adaptation of t thod described in
Procedure 1, substituting tjge “JFA salt of

e/ ?c/o-L/-{2-[10-(8-aza-hic .
1] oct-3-yl)- 10thenoxa2|nH -lyl') - phenyl } - acet am de, 2x
for 4-am no- 3- hydroxyben acid nethyl ester, and
2-pyridyl carboxaldehyde 8- et hyl - azabicyclo[

g,ﬁ L/l] ?‘%‘O[-T%:E?gqﬁ)]mlggﬁéliﬁ-y‘fm%m?%n&agblcycloﬁ 2.1]oct-3-yll-

yl met hyl -fo Aghdnioxagind-3-carbokylié adid tiethPlamide, 11u
H phenoxazi n- 3-yl ) - phenyl } - acet am de
Using an adaptation of Procedure 9, and substituting exo-10-(8-aza-

bicyclo-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
endo-10~(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-yl)-10H-phenoxazine,
5b, 1H-imidazol-2-ylmethyl carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound xxo-10-[8-(1H-
imidazol-2-ylmethyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-phenoxazine-3-
carboxylic acid diethylamide, 11u was obtained as a TFA salt after purification
via reverse phase HPLC (eluent: CH3CN in water containing 0.1% TFA). MS
m/z (MH") 472.1.
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5x was obtained as a TFA salt after purification via
reverse phase chronmatography (eluent: CH3CN in water

W@ evbasnrelg 0. 1% TFA). MS niz (WVH +) 5 17. 2. EXAVPLER095/046691
2. TFA fqg-L/-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl )-
10W phenoxazi n-3-yl ) - phenyl }-acetam de, 1y Using an
adapt ati on of the nethods described in Procedures 24
and 25, and substituting exoEXANPLRIN\or ophenoxazi n-1
0-yl)- S_ﬁ(ﬁa_ bi cy&l o[ 3. 2.F 1] oct agfs 8- carboxylic aci,
tert-buty ; or o | !
enc/ o- 3- ( 3- rophengxazi n- 1 - i ¢ | §-ou
1] oct an -carboxyl i ¢ adi@ te t ter, 3j,/Jand
L/-[2-(4,4.5,5- tetr@vethyl-[1 N
, 3, 2] di gkaNor ol an-2-y] ? phenyl ] - a m de f @p,Fe(PBu,),PdCl,
3- pyri dytnybor o ¢ aci’B A Proceduye\4, the titligco,
conpound &xo- L/ -{2-[167(8- aza- bi cysto[ 3. 1] otp-dioxane
3-yl ) - 10H phenoxazi n- 3-yl ) - phenyl } ggcet ami de, 1y Heds
obtained as a TFA salkt after purification via reverse

phase cHM 9 (el uent: CHBCN in wat®r
cont ai ni ‘ : 2 ILPLE Z

0 -yl) cycl o[ 3. 2. 1] oc¥z

' @ y- enoxaan- HO
S g< 8<£ar boxyl i c pCTE
tert-butyl dster, 1z UdJtHig an adappation of the d
descri bed rocedure 24, subst i@ -

i ng

L/ -[2- (4, 455.5-tefranmethyl -[1 3v Naﬁgl(()('DAAGCk
. 3, 2] di oxabar ol an-2-yl ) -phenyl ] - atet anide for CICH,CHLCI

3-pyridyl b&®nic acid, the title conpound
endo- 3- [3; ( 2-

acetyl a noghenyl ) et hoxy- phenoxazi n-10-yl ) - 8-aza-b
icyclo B VO 8- carboxylic acid tert-butyl
ester, was jai ned as a TFA salt after

purificati od via reverse phase chronat ography (el uent:
CH3CN in r containing 0.1%

4v

N

Endo-3-(3-Chloro-6-methoxy-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1v

Using an adaptation of Procedure 2, and substituting 6-fluoro-2-
methoxy-nitrobenzene, 1e for 4-fluoro-3-nitrobenzonitrile and endo-3-(4-chloro-
2-hydroxy-phenylamino)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester, 1j for the TFA salt of 3-hydroxy-4-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-
ylamino)-benzoic acid methyl ester, 1a, the title compound endo-3-(3-chloro-6-
methoxy-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-
butyl ester, 1v was obtained. MS m/z (MH*) 457.2.

Endo-3-(6-Methoxy-3-pyridin-3-yl-phenoxazin-10-yl)-8-aza-

bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2v
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TFA). Ent/o-yV*-110-(8-Aza-bicyclo[3.2.1]oct-3-yl )-
e- hydr oxy- 10Whhenoxazi n- 3-yl]-phenyl }-acetam de, 2z
wagioageeame adapt ati on of the nmethod descri bed iPCT/US2005/046691

Procedure 16, substituting the TFA salt of

enc/ o- 3-[ 3- (2- acet yl am nophenyl ) - 6- met hoxyphenoxazi n-

10-yl)-8-aza-bicycl o[ 3.2. 1]octane-8-carboxylic acid

t ert - hisind aerstaptatibn dfdhe nhathdéAesalitedin Procedure 24,

e- et hoxy-10- (8- net hyl - 8- aza- b|c cl.o[.3, 2

S BEGR ppdo o B s amp oy PhanBks P D-Taseepze-

Qkﬁkm{é 2mM Qgtené% céﬂﬂ)@)x&hé b&dqgﬂm&%ﬂ@sﬁi}dqvlfor{ éndd-3-(3-
8-aza- bIC cl of oct-3-y % 6- hydr oxy-1

ohiqmdmxa@zm myl))a-pﬁ%rmygclo [32et]nntare-82camaxylic acid tert-butyl

01 Bt &R eI RoR6b Pl Ele PRIAGLE 3 M HRYREREzin-10-

ggfg-atéubftﬁ/cg[é-Z%]EEbéhe -8Barfok gﬁé/brthh tér%fcbtﬂyl ester, 2v was
ndo- yVA-fi bi cycl o[ 3. 2. 1] oct - 3-yl "e- nethoxy 10
mbt@n@d(aM%m/%('\ﬂl'i)WBﬂé’nyl }-acetanide, 3z Using an

adapt ati on of the nethod described in Procedure 25,
substituting the TFA salt of

enof o- 3- [ 3EhAdo-A0e(8yA2aibicpbie]3.2)H6ctraiyip T ypiridinsGryl-n0 H-
10-yl)-8-aza-bicycl o[ 3. 2. 1]octane-8-carboxylic acid
tert-butyl ester, 1z f phenoXxazin-4-ol, 3v

endo %Igﬁﬁ%gﬁrddgt}fé]t%%c{ﬁ}ﬁ@ h@é'd%sérlbed |%Pro<iedure16

a-bic oct ane- ic acid
Babsﬂtuunglenelstae(ﬁ migthoxyha- riwldlre3<ybp’peumwamd6 W-8-2zp:

IS D fanS e Pottin) Byl e A tontih et of o

z L - RBAS -3-
R AolF AR AL s YRR oa SO ITEoREnORpine

watwxylic Hslmdletwmwﬁﬁ, thertils\sarepundrendedir(@-aza-
%éqy&&ﬁ?? ?] f: g y‘)oi 3yr|d|%] :9 § 18Hyllf?en%9]a_|ilﬂhf BP%‘V \ﬁéé gsta?’ned asa
TFA salt after purlflcatlon via reverse phase chromatography (eluent: CH3;CN in
water containing 0.1% TFA). MS m/z (MH") 386.1.

Endo-7-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenoxazin-4-ol, 4v

Using an adaptation of the method described in Procedure 1,
substituting the TFA salt of endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-3-yl-
10H-phenoxazin-4-ol, 3v for 4-amino-3-hydroxybenzoic acid methyl ester, and
2-pyridyl carboxaldehyde for 8-methyl-8-aza-bicyclo[3.2.1]octan-3-one, the title
compound endo-7-pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenoxazin-4-ol, 4v was obtained as a TFA salt after purification via
reverse phase chromatography (eluent: CH3CN in water containing 0.1% TFA).
MS m/z (MH") 477.2.
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laa To a solution of 10-(8-aza-bicyclo[3.2.

1] oct - 3-yl ) - 3- br ono- 10Hphenot hi azi ne, 4i (50 ng, 0.13
wonwbk)ped2ne DMF (750 ml ) was added zi nc cyani dePC/BS1005/046691

0.13 mmol ) and tetrakistriphenyl phosphi ne pal | adi um (4

ng), the solution was purged wth nitrogen, and the

m xture was heated in the m'rovvave for 5 mn at 160

0C. The mixture was al | owed % cool to rt, and

purified via reverse phase HRLEO @ I ' CH CN in

wat er containing 0.1% TFA) i el itle conpound
10- (8-aza-bicyclo[3.2. 1]oct¥3-W) -
OH phenot hi azi ne-3- carbonitril laa as a TFA salt

and as a m xture of endo and sonmers. M5 mz (MH)
334.1 . 5v
| O'\8- Phenet hyl - 8- aza- bi cycl of 3. E 1] oct - 3-yl J- 10H pheno

t hi azi neg3; LL Il ' i

the et n5AaRs{ Az ik Telf 32 1186bA T RRRIGer g iy-104+
TFA salt of 10-(8-aza-bi phehokazife, 5v

1] oct - 3- Ig) - 10Hphenot hi_gzi ne- 3-carbonitrile, laa for

3- br onb/SIIAAL PSR AUPR Of 1 Methed,AesribrickipiRiacediine Ate
AT AS T AR Aoy oee
obicytlnEH2 430 ci- 3TN 19 & phardamezinpdiol f 4w frtri eorlov3-B-peridins® yl-

hase chr omat aphy . (el X in water |

CORR SR T -Rp RS Hoflaeuh-eaOuiiuaciadartdugy ester,
| 2§ -10-(8- =~bi ~3-v[}-3- -B-
e ChIRBOUNA Bne:10- (% pza-bioyolol3 2 igct Byl 3-chioro

r @edhoxy-10H-phepexatiaeodwivasiabtaingd asto ThAsssliaftespusification via

TRYETSEBGE DppRRAGARRY I ¥Rt DN nmater eontaining 4% TFA).

nglS 2% (WeM)35m1di met hoxyet hane was

OMe = |
NS

2

N
H

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-3-pyridin-3-yI-
10H-phenoxazine, 6v

Using an adaptation of the method described in Procedure 25,
substituting endo-3-(6-methoxy-3-pyridin-3-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2v for endo-3-(3-pyridin-
3-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester, 4j, the title compound endo-10-(8-aza-bicyclo[3.2.1]oct-3-yI)-6-methoxy-
3-pyridin-3-yl-10H-phenoxazine, 6v was obtained as a TFA salt after

purification via reverse phase chromatography (eluent: CHsCN in water
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added trinethylsilyl azide (15 nL, 115 nmol) and

di butyltin oxide ( 1.5 ng), and the m xture was heat ed
w0 n00a/0692¢6 owave for 15 min at 150 0C. The m xtPCEUSEHSS/046691

allowed to cool to rt, and purified via reverse phase

HPLC (eluent: CH3CN in water containing 0.1% TFA) to

yield title conpound 10- &4_phenethyl 8- azabi cycl of

Zopfainingdx. 1%1]IF6\) MEmfzdMth2 d00R2.y| ) - 1

OH phenot hi azi ne, 3aa as a TFA salt and as a m xture

of endo and exo isonmers. M5 mlz (M) 481 . 2.

| O-t8-Pyridin*-yl met hyl - 8-gg&- bi cycl of3x2. 1] oct - 3-yl

)-3-JIHtetrazol - 5-yl)-10 pgenothia i g, 4aa Using

an adaptation of the net :

22 and 29, substituting FA

10- (8-aza-bi cycl o] 3. 2.

1] oct - 3-yl ) - 10Hphenot hi azi ne arbonitrile, laa for

3- br ono- 10- pi peri di n-4-yl - 10/ Hj\nhenot hi azi ne, 4i and

2-pyridyl carboxal dehyde for ~R=furylv car boxal dehyde in

Procedure 22, the title c aodind

10- (8- pyri di n- 2-yl net hyl {|8-gza~ bi cycl o[ 3. 2.

1]oct-3-yl)-3-(1 Htetrazql~5- yI)-l OH-phenothiazine,

4aa was t in s a TFA sal f urjfication, vj

reverse gﬁﬁ’g W@PXHF’V‘ %@ﬁ 8-pyigin T‘H"W&f‘@d 8-aza-

contalnlng 0. deyand exo

contalni .cﬁ}: @22 ‘l‘{s&tﬂﬁyl%'@l-ﬁb%ﬁo%zﬁn@ v

10- ( 8-Wsing Iancadalpzb@tmrﬂoﬂfhecmemogilc)escnbed in Procedure 1,

3-(1E 5
ARG R At T BR- ol PR er et R G-
octé[g,tﬁ ﬂ)BgtériéeS -BafbSalit aefd tbh= K&y%ﬁeb'ﬁ)‘f@f 2lamifo-3-

10Hphenot hi"azi ne- 3-carbonitrile, laa for
md(&me@a@rpmd seihyl-antery and [23pwridyl pashoxgldehyde for 8-methyl-8-

éﬁ)?ptég{ﬁ_%lgﬂ%? ?Bﬂ’é%? ycﬁﬁ?hﬁg%ﬁfwgﬁp éﬂﬁq b }fgﬁ?éﬁ B%yridin-3-

+3Hi1©tqzr3§@ Wldirs-2inethyPa- af@—bmiyblbgi[znﬁoct'éta@rl)wmi phéadxetne, 7v
as a A salt after purification via reverse phase
deﬁf‘o aHfPh TFA salt after purification via reverse phase chromatography

(eluent. CH3CN in water containing 0.1% TFA). MS m/z (MH") 491.2.

@.z

- Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-4-yl-10H-
phenoxazin-4-ol, 8v
Using an adaptation of the methods described in Procedures 24 and 16,
substituting endo-3-(3-chloro-6-methoxy-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1v for endo-3-(3-

chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl
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(eluent: CH3CN in water containing 0.1% TFA) and as a
m xture of endo and exo isoners. M5 nfz (M)

W@2Z068692i¢ - Di et hyl - 10- ( 8- phenet hyl - 8- aza- bi cycPO[/BSR01P46691
oct - 3-yl ) - 10Hphenot hi azi ne- 3-car boxam di ne, 6aa Usi ng
an adaptation of the nethod described in Procedure 10,
substituting the TFA salt of
B3t¢18 3p edet-hytid @harmibaciy dood-pyridylbpoatic 3eiglin-Procedure 24,

Ih8 378 SR R o AR 16 /15 7 gy Tapyicig-4-y1-1OH
: I@fgﬁ?ﬁr&g‘% ﬁlﬁ'BW%’s bbtatedlad artFAYhN laftes pefificatidn Vi eeverse

\phasgi dhrerpatomapigy (leari kyl:COl i satsr epetad)ing £.1% TFA). MS nm/z
MQ? )-1 OH phenot hi azi ne-3- car boxam di ne, 6aa

363 g ed as a TFA salt after purification via
reverse phase chromatography (eluent: CH3CN in water
containing 0.1 % TFA) and as a m xture.of endo and exo
i somers. MB mz (MH) 5 110P$ =~

W W Di et hyl - 10- ( 8- pyri di n>=2 <
.1]oct-3-yl)- 10+ phenot | ne ar boxam di ne, 7aa
USI ng an adaptati on of th described in

Procedures 22 and 10, SubStIt%tl ng the TFA salt of

aza- bi cycl o[ 3. 2

10- (8-aza-bicycl o[ 3.2. 1]oct | ) - 10Hphenot hi azi ne-
3-carbonitrile, laa for enc/ (3-¥Wyano- phenoxazin-1
0-yl)-8-azabicyclo[3.2. 1]octgne-8-carboxylic acid
tert-butyl ester, 3b, and-"pyridyl carboxal dehyde for
3-furyl carboxaldehyde ]he title conpound

L/, L/-diethyl-10-

(8- PYT ERG-T2P bR -BWi-fb- W—ﬁyhuwmﬂﬁu thyps-taza brbyclo[s 2.1]oct-

OH phenot hi azi ne- 3- ‘car boxam di ne,” 7aa Wwas obt ai hed
a TFA salt after pud-yNildd- pbanoxazined-ol sV phase

AR L G R B8 2
rgl}bs&lMﬂhb tHOFFA salt of endo-10-(8-aza-bicyclo[3.2.1]oct-3-yI)-7-pyridin-4-yl-
10H-phenoxazin-4-ol, 8v for 4-amino-3-hydroxybenzoic acid methyl ester, and
2-pyridyl carboxaldehyde for 8-methyl-8-aza-bicyclo[3.2.1]octan-3-one, the title
compound endo-7-pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenoxazin-4-ol, 9v was obtained as a TFA salt after purification via
reverse phase chromatography (eluent: CH3CN in water containing 0.1% TFA).

MS m/z (MH") 477.3.

OH ~Z "N
@O >
N
E g 10v
N
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EXAMPLE BB 10-t 8- Met hyl - 8-aza- bicycl o[ 3. 2. 1] oct - 3-yl

)-1 OH phenot hi azi ne-3- carbon trile, 1lbb Using an
wadapwet2ron of the method described i n Procedur@r/B82005/046691

substituting 3-bronp-1 0-(8-nethyl-8-aza-bicycl o[ 3. 2.

1] oct-3-yl)-1 OHphenot hi azi ne, 3i for

enat o- 3- ( 3- cyano- phenoxazi n- 10-yl ) - 8- azabi cycl o[ 3. 2.

1] oct anEM&O-&BMéthVI 8-azarbicycto[B. 2 tloet-3-20-7-pddin-4-yl-

title conpound 10-(8 | - 8-aza- pbi cyg] o[ 3. 2.

1] oct - 3-yl ) - 10H phené{aﬁ{ Bﬁ?ﬂ@x%z'E'é 'l?i’ ﬂ Vrile, 1bb was

obt ai neQmQSaranEﬁtaﬁah tof ﬁfé Rletidd H&$&MdaR Prbéed el se
phase chr omat oﬁg (eluent: CH3CN in water

c@%bséitwr\ggth@ kil /s\ﬁak&)of gndod9-@-aracbinyelofy. 2 dieet-3nyh)- Terwridin-4-yl-

%fﬁgﬂlﬁ%npg% n-4-pl, cyc?) ?,ﬁ‘aﬁlﬁﬁ—% by(%)xyperfzmc acid methyl ester, and

Sphéhyll atetidenbieyfor 8-rheiyherniahbiaytioEs.2. Zw@téﬁew@nhe title
adaptati on of the nethod described in Procedu 29,
aw%pwraﬁ PAgOTIR(Srphacnethyl- fp2a-bIGyCIO[3.2.1 JoGt-3-1)-7-pyHidin-4-y-

1O TERORAEGH BRI oS OBttt as a TEA salt pfter pyffication via
1feveSsepleanss blylondategeapbiydgiticot: IJIZgCllﬂl]lmwa{é&' c:ohn’cainingI 0.1% TFA).
y en |a2|ne30arbon|tr| e, 2aa, the title

Mﬁ)g’%@md %%‘p??et hyl - 8- aza- bi cycl of 3. 2.

1] oct - 3-yl) - 3- (1H-tetrazo| -5-yl)-10H phenot hi azi ne,
2bb was obtained as a TFA salt after purification via
reverse phase chronat ograpdye(el uent:#CH3CN i n wat er
containing 0.1 % TFA) and _as a endo and exo
isomers. M5 /77/Z (NH +) @ .
IV, N-Di et hyl - 10- ( 8- et hyl~\85aza

d| ne,

[ ) - 10Hphenot hi azi ne- 3-car bo%
11v

N
H

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-3-pyridin-4-yl-
‘ 10H-phenoxazine, 11v

clo[3.2. 1l]oct-3-y
3bb

Using an adaptation of the methods described in Procedures 24 and 25,
substituting endo-3-(3-chloro-6-methoxy-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1v for endo-3-(3-
chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl
ester, 3j, and 4-pyridylboronic acid for 3-pyridylboronic acid in Procedure 24,
the title compound endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-3-pyridin-
4-yl-10H-phenoxazine, 11v was obtained as a TFA salt after purification via
reverse phase chromatography (eluent: CH3;CN in water containing 0.1% TFA).
MS m/z (MH™) 400.2.
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Usi ng an adaptation of the nethod described in
Procedure 10, substituting the TFA salt of

wda 0e0686922¢ hyl - 8- aza- bi cycl o[ 3. 2. PCT/US2005/046691

1] oct - 3-yl ) - 10Hphenot hi azi ne- 3-carbonitrile, 1bb for
endo- 3- ( 3- cyano- phenoxazi n-1 0-yl)-8-azabicycl o[ 3.2.
1] oct ane-8-carboxylic acid tert-butyl ester, 3b, the
title conpound OMe Z "N

M V-di et hyl - 10- ( 8- mathyl-a 20

1] oct-3-yl)-1 OH phenot hi rboxam di ne, 3bb
was obt ai ned as a TFA sal ification via

reverse phase chronatography (Eluent: CH3CN in water
containing 0.1 % TFA) and as xture of endo and exo

isomers. Ms nmz (MH +) 421  CC Spiro
conpound, lcc Using an ada tat on o % he met hod
described in Procedure 1 stituting for

2- am no- 5- br onot hi ophenol|| f of 2-am not hi ophenol, the
title conpound lcc was =

obt ai ned.Erdd-8- metmwsg:d.hm 9[1965:;&3*9 g RS- klrﬂgw 19-aza-

- (8-net hyl - 8-azabi cycl o
Usi ng an adappigycto{3@:1 Sph) HOdH- pbenoxaadeg n2v

oo Uafipdaldahon b Bl BB oSSl
(Substitutiongythd-THA sakt @h@ﬁ&b&@LﬁfBa@% brdgblg b hié&: F)@lll'neﬁwoxy—fi-

- aza- bi cycl 3.2. 1] oct m ne, c was ta| ne
aPYHAiR-¢r¥d-1 'QHQBOW%MW i@n‘éﬁﬁ?ln®3my§#mxybenzmc acid methyl

1%\%{:6“0%?3}@%%?@ I’ng @h%a 3%&%@%’?'&@51 octan-3-

nend) glde titls coimiped ndrerﬁfoeﬁrawll’]exyllf@rpwmtl;}ﬂﬂqupygld|n-2 )(1Imethyl-
[g % tﬂ(ﬁéa ﬁocgg—ﬁ) ‘E e%lgj)g;agalg)é ﬁwgg@ptalaed rar;,ea TFA salt
L&t&h@nfn@ﬁﬁo@v kbgéggepgﬁcyﬁﬁr?%égrff hy elgen CI—&%I}H in water

montalhmqwﬂWeTEé«)ﬁWSnu/za(MH ) 491.2.

OMe ~ "N
@O ~
N
ENi 13v

Endo-6-Methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3~
pyridin-4-yl-10H-phenoxazine, 13v
Using an adaptation of the method described in Procedure 1,
substituting the TFA salt of endo-1 0-(8-aza-bicyclo[3.2.1]oct-3—yl)-6-methoxy-3-
pyridin-4-yl-10H-phenoxazine, 11v for 4-amino-3-hydroxybenzoic acid methyl
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br ono- 6- met hoxy-1 073- net hyl - 8- aza- bi cycl o[ 3. 2.

1] oct-3-yl)-1 OHphenot hi azi ne, 3cc was obtained a
worobse70f endo and exo isoners. PCT/US2005/046691

| O-f8-Aza-bicyclo[3.2.1]oct-3-yl )-3-brono-

- met hoxy- 10Hphenot hi azi ne, 4cc Using an adaptation of

the nmet hod described in Procedure 2 1, substituting

Iiesmeromndaahaﬂyhazgtalﬂe(hydefmreﬁs-méth&l-&aaa{bjiwodxb[ﬁ[ZSTI]b.ctan-3-one,

%B&gﬁ&%@gql@q%?g@ oy , C@ggﬁ?ée%yl-&aza-bicyclo[3 2.1]oct-3-
]ﬂl)oiggfyﬁdlﬁ )l‘ﬂ-QUPﬁﬁth%aéﬁenqsv%as élﬁﬁlﬁéd &€ aCIFR Q4R Bfter

aza- bi'cycl o] 3. 2. 1] oct-3-yl)-3-brono-
eUrBicR By vﬁom@mmﬂaﬁeaczhrnmatagﬁanhwéelubnﬁuGidxplsl in water

et e PRy BRI HST ARITEGH S,

T- br ono- 10H phenot hi azi n*-o0l, 5cc Using an adaptation
of the nethod described in Procedure 16, substituting
10- (8- aza- bi cycl o[ 3. 2. 1] oct EXAMRLEBXbr ono- 6- met hoxy- 1
CHphenot hi azi ne, 4cc for

6- met hoxy- 10- ( 8- phenet hyl - =bi cycl o 3. 2.

1] oct - 3-yl) - 104 phenoxazi ne '3- rboxylic acid

di et hyl am de, 6e, a m 0P title conpound

10- ( 8- iQ Q- t 3-yl)-7-brono-10

H phend zi I 500 an I"start| rgwaPer i &
10-(8-a 3 2. 1] -yI)-om) QXY +

10H—phenoth|a2|ne 4cc was obtained am i
and exo is

s. 10-t | o[ 3. 2._4] oct - 3-yl
) - 6- met hox¥. yrtdl g‘f}ééﬁ‘%@@&y& phen zi ne, 6c¢ccC
and 10- f 6- AZa- bi cyclolSMQ,g@]eB yl ~- pyrjet n- 3yl -

10W phenothlB&El n-4-ol, 7¢oy)dsing an adap at| on of the

nmet hod described in Procedure 23, substi |ng a

m xture of 10-(8-a bi cycl of 3. 2.
1] oct - 3-yl )ds-bro D met hoxy-
CLIC S @ e

N HN \fO
NaBH(OAc);
CICH,CHLCI
N 2x
H

ur€ of ehﬁg TFA

N 3x

Endo-3-[3-(2-AcetyIaminophenyl)—phenoxazin-10-yl]-s-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1x

Using an adaptation of the method described in Procedure 24,
substituting N-[2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-phenyl]-
acetamide for 3-pyridyl boronic acid, the title compound endo-3-[3-(2-
acetylaminophenyl)-phenoxazin-10-yl]-8-aza-bicyclo[3.2.1 ]octane-8-carboxy|ic§
acid tert-butyl ester, 1x was obtained as a TFA salt after purification via reverse
phase chromatography (eluent: CH3CN in water containing 0.1% TFA).
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10H phenot hi azi ne, 4cc and 10-(8-aza-bicyclo-[3. 2. 1]

oct-3-yl)-7-brono- 10Hphenot hi azi n- 4-o0l, 5cc for
W@20606027d.0- ( 8- f ur an- 3-yl et hyl - 8- azabi cycl o[ BCRUS2005/046691

1] oct-3-yl)-10H phenot hi azine, 5i, a mxture of title

conpounds 10- (8-aza-bicyclof 3. 2.

1] oct - 3-yl)-6-nmet hoxy- 3-pyridin-3-yl -

H phenot hi azi ne, 6cc and 10-(8-aza-bicycl o[ 3. 2.

s obcaaRNEib B syt 2Ly B i pheppdpin-sv-
phase HPLC (el uent: Chidhylpavetshide9rikai ning 0.1 %

TFA) to yield 6¢cc [Ms miz ( ) 416.2] and 7cc_[MS niz
( VHH) ué@gzqn aé@@tﬁboragf Procedire 25agdpstitsiing the brAsali@f endo-

aﬂ-gz-ﬁe%ﬁbm%]ﬁ g)ngf&a@/@bgpggaﬁp rlféya%% ?IC)_[CIO[3 .2.1Joctane-8-

O¢dpbenyitdmad itevé-buBA eatdrpty Ifmrcemiu :d-(:ehpeyhb;d aml-trbaendxhtm 10-yl)-
$ g an adaptation of the nmethod described in
dirlols. 2. dlaskana-thaargrw/liriacid iee-itybprisr.oH dthexile

n@ﬂ@?ég@%gﬁo@?—?ﬂﬁ@ %%Q@ﬁ@/gic%[gg(ﬁf)s:t% yl)-10H-phenoxazin-3-yl]-

Ophegrhdinacetamideie2x Bas obtaind as@b-A Balt after purification via reverse

DB B et ERORB R GE D iy apighFAY YA v
Yswd- 3-yl ) - 10H phenot hi azi ne- 3- car boxylic acid

di et hyl ami de, 1dd was obtained as a nmixture of endo
and exo isoners. | Ot8-Aza-bicyclo[3.2.1]oct-3-yl

Ui ot ny! ark BN TR R a2 RS HIalA £ Rl 100+

described in Prgk&fbi#zin-3lyl] (Laéétagnide, 3x
3- br onp- 6- net hoxy-1 O- ;,8 rreth | - 8-"aza- bi cycl o[ 3. 2.
1] oct - Ysipig)an adppption o tfaezm@odad%sqr@ed in"Procedure 1,

B e R Rl 5T RPAE g2 TP Rhe Plevelola 4 et - 104+
%ét&)@zmbwt]ymie){yﬂ acetdinidy, -2k gt A-dmimet Idysroxybenzoic acid
methyl ester, and phenyl acetaldehyde for 8-methyl-8-aza-bicyclo[3.2.1]Joctan-
3-one, the title compound endo-N-{2-[10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenoxazin-3-yl]-phenyl}-acetamide, 3x was obtained as a TFA salt
after purification via reverse phase chromatography (eluent: CH3;CN in water
containing 0.1% TFA). MS m/z (MH") 530.3.

Seord
73

S
\ |

Endo-N-{2-[10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-

150



10H phenot hi azi ne- 3- car boxyl i ¢ acid diethyl am de, 2dd

was obtained as a TFA salt and as a m xture of endo
war@e®sn7é somer s. | O'3- Aza- bi cycl o[ 3. 2. 1] oct - 3- pET/US2005/046691

) - b- hydr oxy- 10W phenot hi azi ne- 3- carboxylic acid

di et hyl am de, 3dd Using an adaptation of the nethod

described in Procedure 16, substituting

10- ( 8- aza- bi cWﬁm@X@m&lepwehyB-mﬂaoﬂyleMx

For " o- Nty ede o LR i stefuBGgie 1

13 @isstitcking theltHA sahw@naéllwgz-f‘rozeg a%sﬂuml@[glzm oct-3-y1)-10H-

di et hyl am de, 6e, a mxture title conpound
mhegrg)@ggl ngﬂthQ;Iy;I} acetamide, 2x for 4-amino-3-hydroxybenzoic acid

[ lic
acl g‘%%&@w g%aﬁg{o%%géms Q)E%P&JH fgflg rﬁ grﬁl{ %I—%é
4RidySlo[BP dl]@rgém‘ral-or’fzegaheftlﬂs deaipohdi endaeNt{2-[@pH8iHiophen-2-
Rec tor % Assay Procedure: Mle, Wstar rats
RS- aza '0&3rﬁ@§t'3w\?/e1ro"’"l2hﬁ@§¥%n -3-PieR}-acetamide,

p‘l‘%‘@%% B SFITEI M UIRCHRSS HURD pithe,

pcbhr@rma)togrﬁpdayf(eluebt LsCNeén evaserpanddiathd 0.46% TRA). MS m/z (MHY)
nder of the brain by a coronal transection,

bggf'hni ng dorsally at the colliculi and passing

ventrally through the m dbrain-pontine junction. After

di ssection, the forebrains were honogenized in Tris

buffer in a Teflon(r)-gi ass honogeni e The

honogenate was diluted tg-g 2

forebrain tissue per 80 ntrifuged at

39,000 x g for 10 min. Tk asiN spended in

the same volunme of Tris buff;gV containing 5 mv MgCb

Wi th several brief pulses fr a Pol ytron honogeni zer.
This particul ate preparatio s used for the delta
opi oi d bi ndi ng assays. Fol |l oW ng iTntubation

| X
¥
Endo-N-{2-[10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenoxazin-3-yl}-phenyl}-acetamide, 5x
Using an adaptation of the method described in Procedure 1,
substituting the TFA salt of endo-N-{2-[10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl]-phenyl}-acetamide, 2x for 4-amino-3-hydroxybenzoic acid
methyl ester, and 2-pyridyl carboxaldehyde for 8-methyl-8-aza-
bicyclo[3.2.1]octan-3-one, the title compound endo-N-{2-[10~(8-pyridin-2-
ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl]-phenyl}-acetamide,
5X was obtained as a TFA salt after purification via reverse phase
chromatography (eluent: CH3CN in water containing 0.1% TFA). MS m/z (MH™)
517.2.
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with the delta selective peptide |ligand ~4 nM
[3H DPDPE or 0.15 nM[3H naltrindole at 25C for 2.5 h

WO 0oa/08876vel | plate with total volune of 1 nlL, PChesS2005/046691
plate contents were filtered through Wallac filtermat
B sheets on a Tontec 96-well harvester. The filters
were rinsed three tinmes with 2 ni of 10 mvHEPES ( pH
7.4), and dried in a 650 W nFeYMB:E Bven for 1.75 nin
twice. To each sanple area 2 50 nL of Betapl ate
Scint scintillation fluid (& was added and the
radi oactivity quantlfled org a B (Wallac) 1205

BetaPl ate |iquid sci nt I & counter. Anal ysis: Ak
data f -~- Be_sei Al II counter were ysed to
calcul%elt the % i nhi®i ti on cod :@o ol
bi ndi ng y a singh oncentr atier o\ Le 0

St HN
compound evaI uat ed) or a Kj value (whgn a range\ﬁf
ion was

concentr afffofls was teste gE &ent i nhi p
cal cul ate 5. [ 4f ot ar°2 ¢ eonpoundisdpy / (t ot al
dpm nonspecific dpm]*19 d,o eand Ki val ues wer®

cal cul at ed BRSi ng GraphPadH | SM dat a anal 3'/'§| S program
Rat Brain Mu Opioid Receptor Bi ndi ng Assay Procedure:
Mal e, Wstar rats (150-250F4, VAF, Charles River,

K19t O i AL S o8 B0 b Bl ppazin -yl
HCl buffer (50 m\/l pHﬁh 13- ib@ta‘mr@pﬁgl ns were

separated fromthe remainder of the brain |:1Iy a coronal
t r ansedBingdn %@@?tﬁﬁ@%@fﬁlﬂ@ﬁth%ﬁsﬂe%@edml reegdurgs @4 and 25,

PASS bﬂstﬁﬁﬂ?g{ QJ«I)-gl @sec?%bh%nﬁ)ﬁe £ or I?‘Bpe?{ét bIB§C|O[3 2.1]octane-

junction reorai ns we
h&cageniylie dcidrieit-bitylbegteer| for avdbeﬁJ(Bmh‘drogh@&&azm 10-yl)-8-

S BRVPEH 2 1 oanS - eabpeviaran fertDublestsu: Sogni-12-4.4.5.5-
Tt’e'tr‘ém?é'tﬁquq? K} Z]deJ&%g r@bn I&Bﬂeﬁ%gaf:é‘qanﬁge g@fzr P%’&yl boronic

pel |l et was resuspended in the sa
bagid én Presadsire2dgtie titkd compound exo-N-{2-[10-(8-aza-bicyclo[3.2.1]oct-

3-yl)71 OH—phenova|n-3-yl]-phenyl}-acetam|de, 1y was obtained as a TFA salt

after purification via reverse phase chromatography (eluent; CH;CN in water
containing 0.1% TFA). MS m/z (MH") 426.2.
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MyCb wi th several brief pulses froma Polytron
honogeni zer. This particul ate preparati on was used for
w0 b@emed2v@ opi oi d bi ndi ng assays. Fol |l owi ng i neCbyas20051046691
with the nmu selective peptide |igand, -0.8 nM
[3H DAMSO, at 25C for 2.5 h in a 96-well plate with
total assay volunme of 1 ni, the plate contents were
filtered through Wall ac fiIt@r%ﬁPBEsﬁeets on a Tontec
96-wel | harvester. The filters re rinsed three tines
wth 2 nb of 10 mM HEPES (pH @d-—4)-_ and dried in a 650
W m cr owayge oven for 1.75 m'rsé\t kCe. To ch sanpl e
area 2 XJ40 alL of B@,tapl it scintiflV&tion flu
( LKB) ddegl and the Yaghoactivity guan iGedqp3
LKB (Wa 205~ Bet aPl at e I"i"'hui d sci @ ati
counter. Anal ysi s: The data § the scinéi | \fo
counter wer ed to calculate either the %l nhibition
conpared t @ chntraol binpdi nly a s e
concentrati on” of fl¥st cla%ﬁ%g%%\é\?%;jggeval uat or #& Kj
val ue (when god ange of conqq;&ﬁ,@gi ons tested). Percent
i nhibition was cal cul ated as$i,0[ (total dpmt
conmpound dpm)/(total dpm nonspecific dpm]*100. Kd and
Ki val ues weregpl cul at ed ing G aphPad PRI SM dat a

anal ysi s progrdm Bi ndi ng Assay in NGL08-15
Cel | I\/ngrane @ {) Met hods: NGLO8-1 5 cell
menbr arresctan\bgeApu rom Applied Cell Sciences
(Rockville, ND). 8NrTg mL of nmbrane protein suspended
in 10 MM TRI 3- HCI 7.2, 2 EDTA, 10% sucr ose.

Menbr anes can be ntapned at 4-8 0OC. A1 m _ vol une
of menbranes can added into 10 nL col d binding
assay buffer. The tAssay buffer contained 50 mM Tris,

EGTA The. mortrone. oenene oy b e B no el 10 vit-s-
with a28sbigycdel3. 2dlpctaner8-carhexylic aciddertsbufyd estér, 1z

Enpnm . y&q‘r&% YRS 2N SR Mt Heanb ey gnug(raodce%turé 2’4,000
substituting N-[2-(4,4,5,5-tetramethyl-[1 ,3,2]dioxaborolan-2-yl)-phenyi]-
acetamide for 3-pyridyl boronic acid, the title compound endo-3-[3-(2-
acetylaminophenyl)-6-methoxy-phenoxazin-1 0-yl]-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester, 1z was obtained as a TFA salt after purification

via reverse phase chromatography (eluent: CH,CN in water containing 0.1%
TFA).

Endo-N-{2-[10-(8-Aza-bicyclo[3.2.1 Joct-3-yl)-6-hydroxy-10H-
phenoxazin-3-yl]-phenyl}-acetamide, 2z
Using an adaptation of the method described in Procedure 16,
substituting the TFA salt of endo-3-[3-(2-acetylaminophenyl)—6-methoxy—
phenoxazin-10-yl]-8-aza-bicyclo[3.2.1 Joctane-8-carboxylic acid tert-butyl ester,
1z for the TFA salt of 6-methoxy-1 0-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenoxazine-3-carboxylic acid diethylamide, 6e, the title compound endo-
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mn. Ten nL assay buffer can be added into the pellet

containing tube. The pellet and buffer can be m xed
wowaok/0692R01 yt ron. | ncubation procedure: The pePtBUS2005/046691

menbranes (75 ng/ L) can be preincubated with SPA (10

ng/ m.) at 25C for 45 min in the assay buffer. The SPA

(5 nmg/ L) coupled with nmenbranes (37.5 ng/nL) can then

b&-{Zh{d w-g)fthlo@’s.i.1ﬂmt533-93316-mr@@$y1'1|6)H-hbelstaxaziﬁ'-6i-3&]-phenyl}-

buffer . i ni.ng.100 mvi in taotal valume of 200

SR Eaa WS IIRERe P Bh T d st RiegBuerms phase
behtsiestoy iy (@ElaiteCHION]in atBPSoktaltihdn0.1% N a3 m/z (MH*)
bi ndi ng can be tested In the absence of agonists and
ndf2&peci fic binding can be tested in the presence of
10 mM unl abel ed GTPgS. The data can be anal yzed on a
Packard Top Count. DATA % of Basal = (stinulated - non
specific)*1 00/ (basal - n@gmespecific 5
val ues can be cal cul ated Using
Prism 35Sl GTPvS Bi ndi ng ys YN EHOHNMOR Cel |
Menmbr anes Met hods: CHO h e mHNee can be
pur chased from Receptor Biology, Inc. (Baltinore, MD).
About 10 ng/nL of nenbrane in can be suspended in
10 MMM TRIS-HC pH 7.2, 2 mM/EDNA, 3% sucrose, and the
suspensi on kept on ice. A 1ntNVvol une of nenbranes can
be added to 15 m _ cold bi ndi'ﬁg assay buffer
cont ai ni ngErdb- NV 2HEFER-AratbicHclof3.2M b t-ByI)-60Retivdxy-10H-
NaCl, 1 mMDTT apd 1 mM EDTA. The nenbrane suspensi on
can be honogeni PBENQXaFHN3-plrRhenyl}-acataride. Szuged at

3, 000 jii : .
centri Pig, A abiptBp of e FcARidRbaMLERR RigBRIbR 25
beubgiiutimetive GF Arsati®f o das3 {3+ Batégtaminbphenypbymethoxy-

;ggpﬁ&na%rirﬂq 53&?@%2&%8@3? % ﬁngdrgenv-\%—t n rb\iq@x?/ﬁct: a%ﬂ trgrt-butyl ester,

1z for endo-3-(3-pyridin-3-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-

carboxylic acid tert-butyl ester, 4j, the title compound endo-N-{2-[10-(8-aza-
bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-phenoxazin-3-yll-phenyl}-acetamide, 3z
was obtained as a TFA salt after purification via reverse phase chromatography
(eluent: CH3CN in water containing 0.1% TFA). MS m/z (MH") 456.2.
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25 0C for 45 mn in the assay buffer. The SPA bead (5

nmg/ mL) coupl ed menbranes (10 ng/nli) can be then
WO paabe2edl Wi th 0.5 nM [35S] GTPYS in the assayPtIUEm05/046691

The basal binding can be that taking place in the

absence of added test conpound; this unnmodul ated

bi ndi ng can be considered as 100% w th agoni st

stimul ated binding rising WMEE&Mi gnificantly

above thi ssvaluepgA range of cgncentr@yions Q HO

ecej agqQ can be i' Ryt 08 ate [359] G Py%
bi nditg; Sakn(gﬁg non-Spec ¢ bi ndi ng #h be
tested infhe abs agoni '8t ; non-specific bindi ng
determn n i nclRd@eRha0 mivi abel ed GTPyS. NaBH(OAc)
Conmpoundg can ke tepjed for fAnotidaaas ant ag%?g'lfgho y
eval uati ngqNtheir potential to Nhhibit ICHCH,
agoni st - st ul ated GIPyS bi ndi Hg. Radioactivity can be
quantified on a Packard TopCount. The foll ow ng

parameters can be cal cul ated: EC oval ues d¥nsbe
cal cul at ecs Using N aphPad Pri ). 0laqi eal ~Data i nd
Nmbef Opl LM (KT aatp.1 6b 0.1
. ‘ t
TR/ISN% 8t 2z 0.62

Bu,O
2 Sl 2aa DME \ 3aa

N

Procedure 28
10-(8-Aza-bicyclo[3.2.1]oct-3-y|)-10H-phenothiazine-3-carbonitrile,
1aa

To a solution of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-bromo-10H-
phenothiazine, 4i (50 mg, 0.13 mmol) in DMF (750 uL) was added zinc cyanide
(15 mg, 0.13 mmol) and tetrakistriphenylphosphine palladium (4 mg), the
solution was purged with nitrogen, and the mixture was heated in the
microwave for 5 min at 160 °C. The mixture was allowed to cool to rt, and
purified via reverse phase HPLC (eluent: CH5CN in water containing 0.1% TFA)
to yield title compound 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-phenothiazine-3-
carbonitrile, 1aa as a TFA salt and as a mixture of endo and exo isomers. MS

m/z (MH") 334.1.
10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 0H-phenothiazine-3-

carbonitrile, 2aa

Using an adaptation of the method described in Procedure 22,

155



1 1.14 7e 2.2 7t 2.43 7u 3.27 8v 5.2 3v 8.3 8] 18.8

8u 20.70 3t 25.1 3z 27.63 12v 36.3 6u 44.49 3c 48.1
WO2®6/M99236. 6 5t 56.7 5x 8 1.82 2t 86.6 6e 99. SPCJ/ULBBS/B46691

71 122.84 554.3 9v 136.3 4x 161 .3 2u 196.5

substituting the TFA salt of 10-(8-aza-bicyclo[3.2.1]oct-3-y1)-10H-
phenothiazine-3-carbonitrile, 1aa for 3-bromo-1 0-piperidin-4-yl-10H-
phenothiazine, 4i, the title compound 10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-
y)-10H-phenothiazine-3-carbonitrile, 2aa was obtained as a TFA salt after
purification via reverse phase chromatography (eluent: CH3CN in water

containing 0.1% TFA) and as a mixture of endo and exo isomers.
Procedure 29

10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1 H-tetrazol-5-yl)-
10H-phenothiazine, 3aa
To a solution of 10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carbonitrile, 2aa (10 mg, 29 umoi) in dimethoxyethane was
added trimethylsilyl azide (15 pL, 115 pmol) and dibutyltin oxide (1.5 mg), and
the mixture was heated in a microwave for 15 min at 150 °C. The mixture was
allowed to cool to rt, and purified via reverse phase HPLC (eluent: CH3CN in
water containing 0.1% TFA) to yield title compound 10-(8-phenethyl-8-aza-
bicyclo[3.2.1]oct-3-y1)-3-(1H-tetrazol-5-y1)-1 OH-phenothiazine, 3aa as a TFA
salt and as a mixture of endo and exo isomers. MS m/z (MH") 481.2.

10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1H-tetrazol-
5-yl)-10H-phenothiazine, 4aa
Using an adaptation of the methods described in Procedures 22 and 29,
substituting the TFA salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yI)-10H-
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6t 231 .0 5k 246.7 6v 263.2 6i 282.35 1055.7 4e 320.9

5aa 321 .1 11i 366.9 170.985 4a 373 6761Conpound
woovbes2del ta (Ki, nM mu (Ki, nM 3r 396. 8 68PCRUIANS/046691

399.5 5b 406 6849 5] 409.4 2x 414.6 41 424.6 8i 443.5

889.4 4k 444.8 5u 477.80 3m 480.1 12i 491 .45 1450 2c

492 9448 51 539.2 4u 542.55 13i 551 .6 3740

phenothiazine-3-carbonitrile, 1aa for 3-bromo-10- plperldm -4-yl-10H-

phenothiazine, 4i and 2-pyridyl carboxaldehyde for 3-furyl carboxaldehyde in
Procedure 22, the title compound 10-(8-pyridin-2-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-yl)-10H-phenothiazine, 4aa was
obtained as a TFA salt after purification via reverse phase chromatography
(eluent: CH3CN in water containing 0.1% TFA) and as a mixture of endo and

exo isomers. MS m/z (MH") 468.2.

N-N
| N
@SﬁN
H
N

N
H

10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-
phenothiazine, 5aa Using an adaptation of the method described in Procedure
29, substituting the TFA salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carbonitrile, 1aa for 10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenothiazine-3-carbonitrile, 2aa, the title compound 10-(8-aza-
bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-phenothiazine, 5aa was
obtained as a TFA salt after purification via reverse phase chromatography
(eluent: CH3CN in water containing 0.1% TFA) and as a mixture of endo and

exo isomers.

MS m/z (MH") 377.2.
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6a 575 819 2h 598 2889 17i 629 1533.5 15i 629.55 168.9
2m 634.2 9i 649.35 538.4 1r 651 .95 2758 2k 695.5 2a

W@ 065dB26 31 729.1 2r 863. 65 4340 4p 864.5 4m BEBUS2045/046691
881 6613 laa 930.9 18i 940.75 8073 10i 949.05 317.3 6l
1269.1 5m 1278.5 3u 1356. 30 16i 1453 2654 3x 1585.0 1y

1601 .8 NH
@ESDA““
' -
2 S 6aa

N

N,N-Diethyl-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carboxamidine, 6aa
Using an adaptation of the method described in Procedure 10,

substituting the TFA salt of 10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carbonitrile, 2aa for endo-3-(3-cyano-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3b, the title compound
N, N-diethyl-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-
carboxamidine, 6aa was obtained as a TFA salt after purification via reverse
phase chromatography (eluent: CH;CN in water containing 0.1% TFA) and as a
mixture of endo and exo isomers. MS m/z (MH") 511.3.

oy

N

=

=
N,N-Diethyl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenothiazine-3-carboxamidine, 7aa
Using an adaptation of the methods described in Procedures 22 and 10,
substituting the TFA salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

phenothiazine-3-carbonitrile, 1aa for endo-3-(3-cyano-phenoxazin-10-yl)-8-aza-
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14i 1603.5 598.75 3f 1752 1435 8b 1896 >10000 19 2041

4285 5a 2 116 6091 5v 2260.0 3i 2532 3185 7d 2633
wa22@eoepoaund Nunber delta (Ki, nM nu (Ki, nMPCI/US2005/046691

2644.5 2752 4c 3106 89.0 6 j 3261.5 3k 3388.0 3p

5123.0 19i 5191 254 7b 5475 288 7 \ 6211.5 9 j 11865.0

10j 13321.5 6k 14223.5 10v >10000 13v >10000C ai ns: 1.

Bioyolofh2rijoaan&d-eanbaxylio acidtenbutyl ester, 3b, and 2-pyridyl

carboxaldehyde for 3-furyl carboxaldehyde, the title compdund N,N-diethyl-10-
(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-
carboxamidine, 7aa was obtained as a TFA salt after purification via reverse
phase chromatography (eluent: CH3CN in water containing 0.1% TFA) and as a

mixture of endo and exo isomers.

MS m/z (MH") 498.3.
EXAMPLE BB
S N-N
B AY
O e O™ 8, T
N Zn(CN), " Pu20 @[N H
Pd(PPhs)s DME -
3i  DMF 1bb
N N

| | | N

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-

carbonitrile, 1bb
Using an adaptation of the method described in Procedure 28,

substituting 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3i for endo-3-(3-cyano-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3b, the title compound
10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenocthiazine-3-carbonitrile,
1bb was obtained as a TFA salt after purification via reverse phase
chromatography (eluent: CH3CN in water containing 0.1% TFA) and as a
mixture of endo and exo isomers. MS m/z (MH") 348.1.

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10 H-
phenothiazine, 2bb
Using an adaptation of the method described in Procedure 29,
substituting the TFA salt of 10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-10H-
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wherein: Gis -C(Z)N(R )R 2, C6-ioaryl, or a
het erocycl e selected fromthe group consisting of
wo ndodagnle/|l , triazolyl, tetrazolyl, oxadi azol yPCT/US2005/046691
t hi adi azol yl, oxat hi adi azol yl, im dazolinyl,
tetrahydropyrimdinyl, thienyl, pyrazolyl,
pyrimdinyl, triazinyl, furyl, indazolyl, indolyl,
i pbenothidzing- éfnanbcalzitrilg, 1bb fxldz@-phenethyz&hya-bicyclo[3.2.1]oct-3-

SRR aRSh b RaB R R Gl 248, 358 ¥ bppoupg 10se-methyle-
harzsrmw 83 ﬂbc@%‘l)eB-@ﬂtllt@t'ﬂ@id% ?wh@w -bhérRdhisiire, 28 was

to three subst i tuents i ndependent selected fromt
gPbtainethas askiiAgaliafter pudtigatignwia r@zersalplaeﬁ@ k:hrco:matography

43 e ARt T iy or e o

hakodgsmergydr oxy, cyano, nitro, oxo, thioxo, am no,
C - al kanyl am no, di (G -6al kanyl )am no,
G -sal kanyl t hi o, Ci 8al kanyl sul f onyl ,

G -sal E/fg] Eﬂ/‘ %bqni no, am nocar bonyl,
am not hi ocar am nocar bonyl am no,
am not hi ocar bonyl ani no, GC-i-sal kanyl am nocar bonyl ,

di (G _8al kanyl ) am nocar bonyl and G g
al kanyl oxycar bonyl am no; a sub {_ll tuent sel ected

fromthe group consistin % n NCt - sal kanyl ,
C2- 8al kenyl , and C2-8al k ubstltuent

sel ected from the group consi §ti ng of h drogen

C'i - 8al kanyl ; C*-sal kenyl ; al kynyl ; Cb-ioaryl; and
G -scycl oal kanyl ; wher ei n G [ga amgph is optionally
substituted with one to threeysubstituents

i ndependently selected fromthe group consisting of

N,N-Diethyl-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carboxamidine, 3bb
Using an adaptation of the method described in Procedure 10,

substituting the TFA salt of 10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carbonitrile, 1bb for endo-3-(3-cyano-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3b, the title compound
N, N-diethyl-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-
carboxamidine, 3bb was obtained as a TFA salt after purification via reverse
phase chromatography (eluent: CH3CN in water containing 0.1% TFA) and as a
mixture of endo and exo isomers. MS m/z (MH") 421.2.
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phenyl, am no, G -6al kanyl am no,
di (G -6al kanyl)am no, C - al kanyl oxy, thi oG
WO 8@bkearys oxy, hydroxy, fluoro, chloro, cyano, PCT/US2005/046691
am nocar bonyl, G -sal kanyl am nocar bonyl, di (G
- 8al kanyl ) am nocar bonyl, Ci - al kanyl oxycarbonyl, and
aryl oxy; and wherein any aryl -containing substituents
and G -8cycl oal kanyl substituents of R2 are

optionally substituted with gg@ %B{ e substituents
i ndependent |y sel ected from '@9'0 onsisting of C

-1 - 8al kanyl C2- 8al ke , C2-8al kynyl, C

- 8al kam BHi fl ug rret h}gl tg,l f | yor qret hoxy,  1.LiAIH,
phenyl , h en q;ya r{lhl o, _gHF
-8a|kany| -8a|kany| gr

R1 and R2taken f’ogeth]er wWth the nitrogen to V\,hlc O:N  OMe
they are attached forma 5-7 nmenbered cycl ohet er oal kgl
optionally substituted with one to threggsubstituent

i ndependently sel ected fromthe group consisting of Kjco,

- 8al kanyl hydéén(y(%“;}e 8) al kanyl , hydroxy, am no, CTHF

- 6al kanyl am no, " dilQ - 6al kanyl )am e and hal ogen; R3

iS a substitued ected fromthe lgr OnSérStl ng oé ol
hydrogen, , hal.gqis3(C ,

C2- 8al keny ¥ -8a| kynyl _%pyc @ \g \[(])/
cycl oal kanyl (G- 8) al kanylpmEi _8al kan '

- 8) al kanyl, aI kanyl t hi o(C - 8) al I, DIEA

'ﬂ 21

hydr oxyG - saka Ci - sal kanyl oxyca 'ouyl hal° di  CICH,CH,CI
_3(a -8)al kaityl car k?BﬁyI formyl, thiogornyl,

car bam m doyl , | phenyl i m no(O - 8) al kank/l phenyl (Ci

- 8) al kanyl, phenyl (G -8)al kenyl,

H‘?
OMe H

O
S Br
BBI"3
N
Pd(PPh3)4
4cc NMP
H

5ce
N N
H
OMe = | OH = )
Sechd oo
N + N
6ce 7cc
N
H N

Spiro compound, 1cc
Using an adaptation of the method described in Procedure 18,
substituting for 2-amino-5-bromothiophenol for 2-aminothiophenol, the title
compound 1cc was obtained.
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phenyl (C -8)al kynyl, naphthyl (C -8)al kanyl and

heteroaryl (G -8)al kanyl wherein the heteroaryl is
wa@eloeot®eds from t he group consi sting of benzo[ 1PCT/US2005/046691

, 3] di oxol yl, imdazolyl, furanyl, pyridinyl, thienyl,

i ndazol yl, indolyl, indolinyl, isoindolinyl,

i soqui nolinyl, isothiazolyl, isoxazolyl, oxazolyl,

pyrazi nyl, pyrazolyl, pyridazinyl, pyrimdinyl,

pyrrol yl Z-QJMéﬁllbW b~ﬁ|ﬁ%qﬂhgﬁblsntﬂﬂanyi)%ﬁéﬁﬂ;| l(é-methyl 8-aza-

thiazol yl ;" wherei n’ phenyl , hyl 7 "and het er oaryl
are opti onal | y suhwvleIBél;H}anii xdr)r@mloet RAcee

cbost LRGBS BBk E o R Bttt
sﬁﬁéﬂt@ﬂﬁ? %Yro o@ﬁ‘ﬁpﬁtﬁmdc‘l ccliet gﬁfb’b&ﬁ‘pd?@nd 1| the title compound [2-
G - 6al kanyl )am no, C-i- al kanyl carbo

(@-&ﬂﬁfﬁﬁw@aﬂIEf@r@,hQﬂWBUlf@nyl)'@lhEHMW(%m%beg@ﬁﬁrhiCyQ!p@ 2.1Joct-3-

et 2od bR 7By brad Ah3SSBOHREE Y

1-6)al kanyl oxy; alternatively, when phenyl and
are optionally substituted with al

het
AT kany BRPTaRTSTIahGRY 3 O4ec HRaY- b o e Beainl3 b6t i) 10H
atons, the two substit Eﬁk %ecrcher forma fused
cyclic al kanyl or cycl dheteroal karlyl sel ected fromthe
?}r oup Using iaaté%aptatgog Qf@Hi)rﬁeﬁod,detséﬁlﬁi&)rﬁPAGcaduré bR

nd - P is one to e stituents
Sl HaEAR I redheXe ik oM RO bPbE U ghyre aa-
fﬂi@f ?%gfz 1]9ct 3?@ éﬁ\mé 2c€%o{5?é {ﬁgswmo %lﬁabhéﬁwéulfanyl)

Ci- am no;
(phebal]-l(aﬂyeﬂnyi ﬂmzaeb«:@lo[%%aﬂ]@h-ﬁl—y)lhamm 2i, the title compound 3-

Sivveee traofy BB ParBra el £ fladied-for

ipheRBRISANE! 3cé WaRTPHRined a mixture of endo and exo isomers.

10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-bromo-6-methoxy-10H-
phenothiazine, 4cc
Using an adaptation of the method described in Procedure 21,
substituting 3-bromo-6-methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3cc for 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]Joct-3-y1)-10H-
phenothiazine, 3i, the title compound 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-bromo-
6-methoxy-10H-phenothiazine, 4cc was obtained a mixture of endo and exo

isomers.

10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-bromo-10H-phenothiazin-4-ol,
5cc
Using an adaptation of the method described in Procedure 16,
substituting 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-bromo-6-methoxy-10H-
phenothiazine, 4cc for 6-methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
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fromthe group consisting of G- alkanyl, Ci-6alkoxy,
hal ogen, and hydroxy; fornylam no; pyri d| nyl am no; G
WO B@bkearys car bonyl ; Ci - al kanyl car bonyl oxy; C-PCT/US2005/046691
- 6al kanyl oxycar bonyl ; am nocar bonyl ;
G - 6al kanyl am nocar bonyl ;
di éCi - 6al kanyl ) am nocar bonyl G
Hrehsnaxazinendicamanylic acid diethyamidei 6e, a mixture of title

R A A0 o8 i AL Mo Btz s
f Beamyld; stamr@ﬂe’teﬁal 101(929'&@Lbfbyclb[ﬁ@|1}dci 3L3V]§19Lbr6mo-6 methoxy—
|30|ndoI|n i soqui nolinyl; isothiazolyl; isoxazolyl

FPR@M%WI“G des xS obtapadsa mixture gfyﬁarad@lapd X0 isomers.

pyrlda2|nyl pyridinyl; pyrimdinyl; pyrrolyl;
qU|nazoI|nyI qU|noI|nyI qU|noI|2|nyI qU|noxaI|nyI

tetrazol WIO-(a-Aza-zlnbyd:lb[ZB IZlﬂby:t-S vil)- G-Oﬁéﬂkbqnslpyﬁdin -3-yl-10H-
fl uoroal Z]I 0X tiona

subdenethiazing, %ﬁe ﬁee' %(%&Zad@ﬁvcle&?» Boﬂ°§i'§n¥|) Trpwidin-3-yl-
b tst d t
wher oi nthe 1 used. moreRpnerbigangh ee tran 10
 ( CH2) Dsing an adapidtiphiof Brmethod d8scbd B)Piced e 23
Rl T 50 SR G0 ot
C20 AapHeidthiazide; Bat %ﬂﬂwm&iazm&ﬂ/@l’o lgonyﬁdf-%"-‘yl 38rBmho-10H-

di (G - 6al kanyl Yam no, d - al kanyl’car
aPRensthiezinéryll Bes for@-brame-4 Ay(Befusaradtytmpthyl-8- aza-

I i_z bal kanyl.car bo
bR 95 B g T oy MAGTSSEE B ABeuncs 10
hWaZJaﬂ-}mcy@:kf[B Q. 1]f)bt-l @netﬁbﬁy Bf}ﬂl}’ Hira8.q1 ﬁbPPbﬁ’ér@thJazme 6cc
6) aI kan)é 3) wherein mis or
d 10-(8-aza- blcyclo[3 2, 1Joct-3-yI)-7-pyridin-3-yl- 10H—phenoth|a2|n 4-ol, 7cc
was obtained. The compounds were separated via reverse phase HPLC
(eluent: CH3CN in water containing 0.1% TFA) to yield 6cc [MS m/z (MH")
416.2] and 7cc [MS m/z (MH™) 402.2], bothy as TFA salts and mixtures of endo

and exo isomers.)
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Yis Oor S; Zis O S, NH NG -bal kanyl), NOH),

N( OC1- 6al kanyl ), or N(phenyl); and enanti oners,
waelc@sheneoners, tautoners, solvates, or PCT/US2005/046691

pharmaceutically acceptable salts thereof. 2. The

conpound according to claim1l wherein Gis -C(Z)N(R )R

2, phenyl, or a heterocycle selected fromthe group

consi sting of tetrazolyl, oxEdAMBKELAE DX uryl,

qui nolinyl, thienyl, and pyridinyl; wherein phenyl and o ¢
the heterocycles of G are optjonally stitutegywth

one to tPYee substituent sHNndependent y selected from 1.

t he group.cBnsistiBy of C ~8al kanyl, Xy, > CH,Cl,
hydr ox -8) nyl, carboxy(Cis8) I -
C-i - sal kahyNcarsonyl am n@errahegen, hydr gxy, “cyano, 2. MeOH
oxo, thioxo,l_am no, C -6aldsatygl am no,

di (CL. 6al @)) am da; G - Mald@py! t hi o, ocar 48fyI
am'nothiorrf\I nyl, C-i-aal | am nocar [, di (G -

8al kanyl ) amjnocar bonyl , and M€ al kanyl oxydar bonyl ani no.

3. The conpound according to claiml1 wherein Gis
-C(2)N(R )R 2, phenyl, or a heterocycle selected from
the groupgonsi stigg of imdazolyl, t4iazolyl, o

tetrazol I,Soxadiarol |, thiadiazolyl],

oxat hi gdrazony i mNfaZzolinyl, tetrg Wi 8 rarmy ™S
t hi enyl_pyr akolyl , lp\\[rirridi%?ZE,,tr I K

I sot hi azol yﬁ\', i soxazol yl , oxego@gl , 1soxa®li azolyl, and
pyri di nyl @r ei n, phenyl and®the het er ocycl es 9l C
are optional substituted with one to e
substituenty”i ndependently selected fro e group

consisting 8f Ci-salkanyl, G -8al kanyl bxy,
hydroxy(C - 8)al kanyl, carboxy(C - 8)al kanyl,

oxo, T hi ox MEHROYA BB e SRR bicYIRRE % 116ERE%0)-10H-
- 6al kanyl ) phemmthihzir-Becarboxytic agid doethybtamide, 1dd
Using an adaptation of the method described in Procedure 26,
substituting a mixture of endo and exo isomers of 3-bromo-6-methoxy-10-(8-
methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine, 3cc for 3-bromo-10-
piperidin-4-yl-10H-phenothiazine, 4i, title compound 6-methoxy-10-(8-methyl-8-
aza-bicyclo[3.2.1]oct-3-yl)}-10H-phenothiazine-3-carboxylic acid diethylamide,

1dd was obtained as a mixture of endo and exo isomers.

10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-phenothiazine-3-
carboxylic acid diethylamide, 2dd
Using an adaptation of the method described in Procedure 21,
substituting 3-bromo-6-methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3cc for 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3i, title compound 10-~(8-aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-
10H-phenothiazine-3-carboxylic acid diethylamide, 2dd was obtained as a TFA

salt and as a mixture of endo and exo isomers.
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am not hi ocar bonyl, G -sal kanyl am nocar bonyl ,
di (Cl_8al kanyl ) am nocar bonyl, and
w@zi06ped2k@ny| oxycar bonyl am no. 4. The conpoundPCT/US2005/046691
according to claim1l wherein Gis -C(Z)N(R )R 2,
phenyl, or a heterocycle selected fromthe group
consi sting of imdazolyl, tetrazolyl, oxadiazolyl,
t hi adi azol yl, oxat hi adi azol yl, im dazolinyl, thienyl,

I CiLnd.di vl i azi,n i sothia yl, ..
L oxcazol W Rz BPYRer 21 Ao dianaffiatignothiazine-s-
wherei n phenyl an¢arbexylet acRrdietipapiide, 868
optionally substituted with one to three substituents

i ndepe pRy adapiatioaefithe meathed ge&@rﬂb@b'ﬂsP?tcedgTeoTG,O

- P d - n _—
Cg?%%litgtzllloq 1%{?:& g@%’?&ﬂb@fﬂjl{!ﬁ-%éﬂi%%ﬁg@g&%mnﬁgf\othlazlne-S-
heaiboxylic agidrdiethglaonide h2dd dor @mmemclax;ﬁh 0-(8lptrimetiyrstgza-
ot 3SR LT oB i Sparaie B.carboxylic acid diethylamide, 6e, a

. e NN ] )
e o] | oS A0h - 2PRclibfE 2, tloct-3:u) 8-y s0H
cPhemothiagine-gicari®xylic aCidzyli(lamiae, 3ddengs obtiingl. MS m/z
h HogyELe sel ected fromthe group consisting of
i@¢@a§%¥y?; tetrazolyl, oxadiazolyl, thiadiazolyl,

oxat hi adi azol yl, thienyl, isothiazolyl, isoxazolyl,

i soxadi azolyl, and pyridinyl; wherein phenyl and the

het erocycles of G are optionally substituted with one
to three substituents independently selected fromthe
group consisting of C - alkanyl, hydroxy(G -

4) al kanyl, G -4al kanyl car bonyl am no, hydroxy, cyano,
oxo, thioxo, and am nocarbonyl.6. The conpound
according to clai m1 widiolgicatExamates) N(Ri )R 2,

phenyl, or a heterocycle selected fromthe group

consi sti ng (RatiBxainDdltd Opioid Receptor Binding Assay

Procedure: Male, Wistar rats (150-250 g, VAF, Charles River, Kingston,
NY) were killed by CO,, and their brains were removed and placed immediately
in ice cold. Tris HCI buffer (50 mM, pH 7.4). The forebrains were separated

from the remainder of the brain by a coronal transection, beginning dorsally at

the colliculi and passing ventrally through the midbrain-pontine junction. After
dissection, the forebrains were homogenized in Tris buffer in a Teflon®-glass
homogenizer. The homogenate was diluted to a concentration of 1 g of
forebrain tissue per 80 mL Tris and centrifuged at 39,000 x g for 10 min. The
pellet was resuspended in the same volume of Tris buffer containing 5 mM
MgCl, with several brief pulses from a Polytron homogenizer. This particulate
preparation was used for the delta opioid binding assays. Following incubation
with the delta selective peptide ligand ~4 nM [3H]DPDPE or 0.15 nM
[*H]naltrindole at 25°C for 2.5 h in a 96-well plate with total volume of 1 mL, the
plate contents were filtered through Wallac filtermat B sheets on a Tomtec

96-well harvester. The filters were rinsed three times with 2 mL of 10 mM
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oxadi zolyl, furyl, quinolinyl, thienyl, and pyridinyl;
wherein phenyl and the heterocycles of G are

wopidcosalé y substituted with one to three subsPCT/UBIWS046691
i ndependently selected fromthe group consisting of Ci
- 4al kanyl, hydroxy(G - 4)al kanyl, G
- 4al kanyl car bonyl am no, hydroxy, cyano, o0xo,  thi ox

uﬁpasmmdaafr)banmdnerz in RS0 \Bnpestrawaxe Qyedifag1 Y8 reunahwwe To

salaaFets ez Kl P Eithufetel FEhPSLHhat S ) vps

a88b@ Bk lthe %&éédzﬂ\ktyeﬂla\mmé‘d on a LKB (Wallac) 1205 BetaPIate liquid
(G -8)al kanyl car bonyl am no. 8. The conpound accordi ng
z@nltjll%tmqoumreu n Gis-Q(Z)N(Ri )R 2, 1Htetrazol -

y 4 |
et hy ﬁi‘\'é'h}eg)sny'ﬁ?imh n%fp‘ﬁﬁtgttr]\?ﬁé’ sg@l}lﬁ%ﬁb@cdunte?—were used to calculate
pithédine-B-ighibitidn cﬁmparen‘rh«»uudtrak:bmdmgr(gvhe@ wllparsingle

égﬁésr'g?qt% et eSS evalatidichd R0 (RSN range of
;58 o M HRead)0 Fféréémﬂhmmirﬂwas Bblcu&té@lagclﬁtﬁtbl

e group conS|st|ng of hydro

h
dpm-tﬂsb ppmpolumd dﬂm)/(mwmmm’@@@cgic@mﬂ*m%a dy Ki values

wher ej s se| of
FiFi Gt R0 Cearirad RIS St R BloRlprA”
according to claim1 wherein R2 is selected fromthe
group consisting of hydrogen; G “al kanyl; phenyl; and
Ci- cycloal kanyl; wherein G -4al kanyl is optionally
substituted with one to three substituents
i ndependent | Rat Brairti Ma Opiwid Rexepton Bindimng Assay of
p_henyl am no, GC-i-6al kanyl am no, di (Cl-6al kanyl)am no,
- 4@%6@%@’(%3@}’0\7@@{ ratb|(450-2500d) &R, ClearaoRiver, Kingston,

am nocar bonyl , - sal kanyl am nocar bonyl ,
NY) were killed by COz, and their brains were removed and placed immediately

in ice cold Tris HCI buffer (50 mM, pH 7.4). The forebrains were separated
from the remainder of the brain by a coronal transection, beginning dorsally at
the colliculi and passing ventrally through the midbrain-pontine junction. After
dissection, the forebrains were homogenized in Tris buffer in a Teflon®-glass
homogenizer. The homogenate was diluted to a concentration of 1 g of
forebrain tissue per 80 mL Tris and centrifuged at 39,000 x g for 10 min. The
pellet was resuspended in the same volume of Tris buffer containing 5 mM
MgCl, with several brief pulses from a Polytron homogenizer. This particulate
preparation was used for the delta opioid binding assays. Following incubation
with the mu selective peptide ligand, ~0.8 nM [P*HIDAMGO, at 25°C for 2.5 h in
a 96-well plate with total assay volume of 1 mL, the plate contents were filtered
through Wallac filtermat B sheets on a Tomtec 96-well harvester. The filters
were rinsed three times with 2 mL of 10 mM HEPES (pH 7.4), and dried in a
650 W microwave oven for 1.75 min twice. To each sample area 2 X 40 L of
Betaplate Scint scintillation fluid (LKB) was added and the radioactivity
quantifed on a LKB (Wallac) 1205 BetaPlate liquid scintillation counter.
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di (G -8al kanyl ) am nocarbonyl, and phenoxy; and

wher ei n any phenyl cont ai ni ng substituents and GCi -
weyoboed2kanyl substituents of R2 are optional | PCT/US2005/046691

substituted with one to three substituents

i ndependently sel ected fromthe group consisting of G

- 8al kanyl, GC-i-sal kanyl oxy, trifluoronethyl, phen

fl uorAnalygldr The dﬂalfrcﬂalth@whtlllat@n counter were used % calculate

flthar e b MR EhgRaRes (P o e 1hER Bhly ise ©
66\1%:1%% r%n“o'ic S%é?%n{wdﬁdafva% dvaraahey) o adyclaflee(vetarah k‘ahge of

optlonal tituted with one to three substltue

cmmmauens tqste@) eRewent inbibitiarewgs salrUbalad iast [( F@abqlpm-test

cc.Jrgple;lé agﬁ])/r(@tgloqi Xyr‘o%gg?égﬁ gﬁ@rﬂ othKH l|J 2?18@9 wete

dABuRESPOSIAY %ﬁﬁp@umw dbt améjymbepregmm is
sel ected fromthe group consisting of hydrogen, C

-4aLkanyI phenyl and G -6cycl oal kanyl ; vvherel n C

consi Métiﬁkﬂi@f NQSH@'SY’! 5 c§H nﬁﬂﬁﬁf@ﬁﬁ‘a @ayi bd‘lmd'cbased frbqupphed
am nocar bonyl, C-i-sal kanyl am nocar bon

CalliGnignoes willpolij), 8 mﬁ%@fﬂaﬁwbra%% pvsﬂ@f%?q%pgnged in 10

B SGRCLAt AR VD e Toehfed SupRliranat bun be
sRaRdentd-g °eel Act ed volume o enambramesmasi s adgednto 10 mL

ol Wasipoasay BofTop Thaesey Bules P oReeRap kL i R 70,5
BYHIBREE, 10y MG BT A BTAS T membrane
BUBpOhdioch oalh berhqmpgemlmdw;x/vlce withpa iRefdrary asdwentrifuged at 3000
\{fmp%hfoﬁg%?lﬁt I‘Ilhe supernatant can be then centrifuged at 18,000 rpm for 20
min. Ten mL assay buffer can be added into the pellet containing tube. The
pellet and buffer can be mixed with a Polytron.

Incubation procedure: The pellet membranes (75 pg/mL) can be
preincubated with SPA (10 mg/mL) at 25°C for 45 min in the assay buffer. The
SPA (5 mg/mL) coupled with membranes (37.5 pug/mL) can then be incubated
with 0.1 nM [**S] GTPyS in the same Tris buffer containing 100 uM GDP in total
volume of 200 pL. Increasing concentrations of receptor agonists can be used
to stimulate [**S]- GTPOS binding. The basal binding can be tested in the
absence of agonists and non-specific binding can be tested in the presence of
10 uM unlabeled GTPyS. The data can be analyzed on a Packard Top Count.
DATA '

% of Basal = (stimulated - non specific)*100/(basal - non specific).

ECs, value values can be calculated using GraphPad Prism.
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sel ected fromthe group consisting of G ”~al kanyl and

hydr oxy. 14. The conpound according to claim1l wherein
WR2006862226 ect ed fromthe group consisting of hpdr/ogmn5/046691

G -4al kanyl and phenyl; wherein C -4al kanyl is

optionally substituted with one to three

substi tuent si ndependently selected fromthe group

]Ezlon3| sf?S[gs(j'qu]SﬁEm Qgs::ahhzﬁﬂOehMDR@@lld\ﬂgmbrane

uoro, an

subst Metads: 0 RO NOR Gell R bAnER AT b PUEF AEH TEHTG
ﬁ%c&E{o?%lélH ?tlhkuﬁﬁl%nbré&g%{?@gdﬁ%hw q?ﬁﬂ_eé* rﬁéﬁ%‘rér'ﬂ@protem

consi kan
f:iaud»eosuspeddwm maynMJrRla-Hé)hpl-Rzzt amenoil Elayét h@% swarpse, and

W?@ﬁe@%&n”k%ﬁ Q1 56 il VR G BPrRres; G be added to 15
W{{%& cﬂﬁ% a%&a bBﬁér‘ SN 50 PAMAMEIPES, pHDEBI b uhiidvigCly,

|tue t selected fromthe group consisting
dD0dnM r@a@karmM BAT anddt oxy.EDBA. Tihe mempsame suspension can

D Sttt Vi D Powar ahabenfuel & Sy 150 1'fhin. The

‘é’ﬂﬁéﬁiafhdt%aﬂﬁhéﬁrb@ ééhtﬁfuﬁéﬂ it BB oMk fdﬂmwim The Riellet can
and R2taken together with the nitrogen to_which th

@ee’eafsraﬁnd@d in dmm gepRy buffer with a\RelEPA. stiledmembrgxeS can
%r r %W:SU%%%SOU L@ﬁﬁ%{nhég@f}% Ha%’bn%t%g \ﬂ’ﬂé geQM%R%rsham) at

28| ‘eford sfhpnintthe agsaybutfenJihet SRE txéad(gsdnggnln) coupled
net hg thg and phenethyl; or R ke
remes\il D ig/mé.) £ae b@gbﬂnﬂr@%ﬂt%whé&ﬁ é‘%[ TS IGERin the

@%%%S/ Bﬁfg X'blﬁ@ E?%?Iy%nwﬁg I?;‘éﬂ%@l’%rt ﬁln‘@ g%cé il Ictjhé’ bbsence of

elet destdnip i ; thid u\nhﬁ)"cmlaiteaibmd;mg e:laediee@brfsndmedrms 100%,

group consi sting of hydrogen, C
o g;Qm§/t|st|n@a lklpﬁly\g nsmg {o levels &gm?cg/nﬂy above this value. A

range of concentrations of receptor agonist can be used to stimulate

[**S]GTPyS binding. Both basal and non-specific binding can be tested in the

absence of agonist; non-specific binding determination included 10 pM
unlabeled GTPyS.

Compounds can be tested for function as antagonists by evaluating their
potential to inhibit agonist-stimulated GTPyS binding. Radioactivity can be
quantified on a Packard TopCount. The following parameters can be

calculated:

9% stimulation = (test compound cpm — non-specific cpm) x 100

(basal cpm — non-specific cpm).

% inhibition = (% stimulation by 1 uM DAMGO — % stimulation by test

compound) x 100
(% stimulation by 1 pM DAMGO — 100)
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G - 8al kanyl oxy(Gi . 8)al kanyl, G -8al kanylthio(Gi -

8) al kanyl, hydroxyC-i-sal kanyl, thiofornyl,
w@b@apbizne no( Ci - 8) al kanyl, phenyl (C-i - 8) al kanptT/Us20d5/046691

het eroaryl (C-i _8) al kanyl wherein heteroaryl is

sel ected fromthe group consisting of

benzo[ 1, 3] di oxol yl , im dazolyl, furanyl, pyridinyl,

thienyl, indolyl, indolinyl, isoquinolinyl, pyrazinyl,

a ki [, A | pa.di ol yl,

g%???é%l%%ﬁ CQ'iXsb 83%?% tﬁﬂyﬁﬁq é@lr?%@%%%/ Fﬁgl[vr\):ﬁer ei n phenyl
and heteroaryl are optionally substituted with one to
three substituents indepBigrigital Dalaccted fromthe
groupconsi sting of G -6al kanyl oxy and hydroxy; or
optionally, when phenyl and heteroaryl are optionally
subst i t ut e@ompaunddNwuber i dedtat Kianiichoa t KadM)cent
carbon atons, thed4two substituer@.$ together forma
single fused noi efay;, wherein the).noiety is sel ected
from-Q(CH2)i-3q gp. 18. The compeund accor@gypt o
claim1l wherein Rgqis selected fggmthe gro

consi sting of hydgpgen, C -8allg |, C2-8al kenyl,
C2- 8al kynyl, G -8&al kanyl oxy(G 4-8) al kanyl

C1- 8al kanyl thi o( G, - 8) al kanyl, hygroxyG - 8al kanyl,
t hi of ornyl phenyéYm’ no(C -8)al yl,

phenyl (C-i-8)al kaf§l, and het erd | (C - 8)al kanyl

wherei n heteroarylOtis selected firldm the group

consi sting of benZ®[1 , 3]di oxol y¥-2 inidazolyl,
furanyl, pyridinyl7f thienyl, indd3/, indolinyl,

i soqui nolinyl, pyvazinyl, pyraz@8l3d, pyridazinyl,
pyrimdinyl, pyrretyl, quinolinyg2 thiazolyl,

i soqui nolinyl, tegyazolyl; wheregg phenyl and
heteroaryl are opfgjonally substhgyed with one to
three substituentsg, i ndependentl| | ected fromthe
group consi sting t G _6al kanyl Q'y1 and hydroxy; or
optionally, when ? enyl and het '8§ryl are optionally

substituted with substi t ue g3

2V

6u 44.49

3c 48.1 525
v 56.6

5t 56.7

5x 81.82

2t 86.6

6e 99.5

7 103.6

7i 122.84 554.3
9v 136.3

4x 161.3

2u 196.5

6t 231.0

5k 246.7

6v 263.2

6i 282.35 1055.7
4e 320.9
5aa 321.1

11i 366.9 170.985
4a 373 6761
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attached to adj acent carbon atons, the two

substituents together forma single fused noiety;
wob@cms927¢ he noi ety is selected from-0(CH 2)i PGUS2005/046691

19. The conpound according to claim1 wherein R3 is

sel ected fromthe group consi sting of hydrogen

nmet hyl , al Lyl - hydr ox hyl ,
met hyl t hi OGPWHOU"K g&% é?“at(ko’ogﬁynﬂn (rKO Xlﬁs
phenyl i mi nonet hy|3r phenet hyl , &f8 Bnet er oar %2 -

8) al kanyl wher ei flvhe heter oar§59 i selected fromthe
group consi stingSf benzo[1l ,3]4@xol yl, i&kXol yl,
furanyl, pyridinydj, thienyl, pydba dinyl, pyrrolyl,
qui nol i nyl, isogquxolinyl, tetuaad yl; wherein the
phenyl in any phegyl -contai ni ngpgstituent is
optional Iy substiguted with ongAQ)ﬁpIr oxyl grggey 20.
The conpound accofding to clai gy} gherein R3 is
selected fromth oup consi st{1 ﬁf hydr ogen, nethyl,
met hyl but enyl , prgpenyl, benz enet hyl, and
heteroaryl (G -8 Ikanyl V\herel e hetero

sel ected fromt hé‘zgr oup consi st 11? im da@%%gl/
furanyl, pyridinydC thi enyl , anf® h| azol yl The
conpound according to claim1 W€kin R3 is sel ected
fromthe group cohsisting of h§4R.68en, nethyl,

3- net hyl - 2- but enyil3j 2- pr openyl 55bdhzyl, 2- riB]MOet hyl ,
pyridin-2-yl met hydg fur-3-ylnetBys, thi ophegd92-

yl met hyl, 1Hi m dgyol - 2-yl net hyggg and 2889

t hi azol - 2- yl met hylz; 22. The congggnd accor dkng st 0
claim1 wherein a%‘\l s hydrogengodgBshyl, al Iydg gor
het er oaryl met hyl erein hetergany] is selected from
the group consisting of benzo[ di oxol yl

i m dazol yl, furan I pyri di nyl 4 t hi enyI53 . The
compound accordin to claim1 in R4 is26
three 695.5
2a 697 5152
3l 7291
2r 863.65 4340
4p 864.5
4m 868.9
4i 881 6613
1aa 930.9
18i 940.75 8073
10i 949.05 317.3
ol 1269.1
5m 1278.5
3u 1356.30
16i 1453 2654
3x t 15685.0
1y -1601.8
14i 1603.5 598.75
3f 1752 1435
8b 1896 >10000
19 2041 4285
5a 2116 6091
S5v 2260.0
3i 2532 3185
7d 2633 123
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substituents independently selected fromthe group

consi sting of hydrogen; G -6al kanyl; Cl-6al kanyl oxy;
wW@EBe0606a296 am no wherein C6-ioaryl is optionallpCT/US2005/046691

substituted with one to three substitutents

i ndependently selected fromthe group consisting of

G -bal kanyl; C -i-6al koxy, hal ogen, and hydroxy

fornyl am n9°“}!19?‘|"a?| MH’HPPhodeﬁ?h %e&M{)on‘}?P @f‘ niM)

- 6al kanyl ami nocar Bbnyl; G - 6a2&4hPl car bony2 %R no;

hal ogen; hydr oxy; 4€6- |oaryl ch¥'dianyl ; chr 88éhyl ;

furanyl; im dazol 9 ; indazolyl326hﬁolyl; indolinyl;

i soi ndol i nyl; isogkinolinyl; i888#Dazolyl; isoxazolyl;

napht hyri di nyl ; oggzolyl pyragipylo; pyrazolyl;

pyri dazi nyl ; pyrlfgmyl pyri m dy,»rgql pyrrol psyg

gui nazol i nyl ; qui I|nyI guin 4j§ nyI qui pasal i nyl ;

tetrazolyl; th|a29 yl; and th| 24 The conpound

according to claim1 wher ei n ne to two

substituents |nde?1ndently sel%éggggfron1the group

consi sting of hydraegen, G _ 4 i -4al kanyl oxy,

hal ogen, phenyl, ﬁranyl i mi dat 5 i ndazol yl ,

i ndol yl , |ndollnﬁmv i soi ndol i /10 (X%qu|noI|nyI

i sot hi azolyl, isddzolyl, oxazkﬂQﬂOO pyr azi nyl ,

pyrazol yl , pyridazinyl, pyridinyl, pyrinidinyl,

pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thienyl,

and hydroxy. 25. The conpound according to claim1l

wherein R4 is one to two substituents independently

sel ected fromthe group consisting of hydrogen,

nmet hyl , met hoxy, brono, fluoro, a' - or b'-phenyl, a'-

or b'-pyridinyl, al- or b'-furanyl, and hydroxy. 26.

The conpound according to claim1l wherein R4 is one to

two substituents independently selected fromthe group

consi sting of
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hydr ogen, nethyl, phenyl, brono, fluoro, nethoxy,
am nocar bonyl, chloro and hydroxy. 27. The conpound
waewenai2ng to claiml wherein R4 is hydrogen, PCT/US2005/046691
a' -nmet hoxy, or a'-hydroxy. 28. The conpound accordi ng
to claim1l wherein R4 is hydrogen and Y is O 29. The
conpound according to claim1l wherein R4 is a'-hydroxy
&ldinys:i s 0. 30. The conpound according to claim1l
wherein R4 is a' -hydroxy and Yis S. 3 1. The conpound
decor di sempeued &f otMldedEi n R4 is hydrogen and Y is
S. 32. The conpound accorgding o claim1l wherein RS is
one to two substituentg _iQdepgends @l ected from
the group consi sti ngRgn‘_]hy rogen a al ogen. 33. The
conpound according to ¢had wher&idx RS i s hydrogen.
34. The conpound accor%iqg to aim 1Rgherein Ais
-(CH 2)2-3-- 35. The conpound cording to claim1
wherein Ais -(CH2)2-- 36. TheAconpound according to
claim1 wherein Yis O 37. g~ conmpound according to
claim1l wherein Y is S. 38. Thg conpound according to
claiml1l wherein Zis O NH, NG - 6al kanyl), N(OH),
N(OC 1-6al kanyl), or N(phe 38« The conpound
according to claim1 wher e:ﬁ%'lr%u'asab NH, or N(OH). 40.
Thgeregipound according to claim1 wherein Zis O or

NH. 4 1. The_conpound according to claim1l wherein G

s - C@NHZRER D BeRyicanbror? helespeise palestackizemdne group
fromthe gr : LSt : ' ,
furyl, qu |g n%qﬁﬁsgﬁgséfﬁ%l ny O,Rfl ’ot ?‘%‘?x’?.ﬁ g(lgtﬁéﬁo;lﬁ\?ﬁgércg?%awl’

phenyl and thilidweilgr oxatblaeinzolyl Gridazalipyi, tetedhydropyrimidinyl,

bstituted with to th .
substitute th}gnyl, p%/?gzoly(/)l, pyrrirﬁl%inyl, triazinyl, furyl, indazolyl, indolyl,

indolinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, and pyridinyl; wherein aryl
and the heterocycles of G are optionally substituted with one to
three substituents independently selected from the group
consisting of Cysalkanyl, Cx.salkenyl, Ca.galkynyl, C_galkanyloxy,
hydroxy(C1.g)alkanyl, carboxy(C1.g)alkanyl,
C1.galkanyicarbonylamino, halogen, hydroxy, cyano, nitro, oxo,
thioxo, amino, C4alkanylamino, di(Cs.salkanyl)amino,
C1.galkanylthio, Cq.galkanyisulfonyl, Cs.galkanylsulfonylamino,
aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonylamino, Cs.galkanylaminocarbonyl,
di(C4.salkanyl)aminocarbonyl, and Cs.salkanyloxycarbonylamino;

R is a substituent selected from the group consisting of hydrogen,
C1galkanyl, C,.salkenyl, and Ca.galkynyl;

R, is a substituent selected from the group consisting of hydrogen;
C1.galkanyl; Ca.galkenyl; Ca.galkynyl; Ce.10aryl; and

Cs-scycloalkanyf;
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substituents independently selected fromthe group
consisting of G -8alkanyl, C -8al kanyl oxy,

why@eos2f(Ci  8) al kanyl, carboxy(C - 8)al kanyl , PCT/US2005/046691

C-i - sal kanyl car bonyl am no, hal ogen, hydroxy, cyano,
oxo, thioxo, amno, G -6al kanyl am no,

di (C-i_6al kanyl)am no, G i-sal kanylthi o,

am nocwhehrenryca gaihamuins*pmphmmjlqrgubsututed with one to three

8C|al iglnl;?;] Z\lrﬁ g Yo b&\d)é gﬂgergtg/ selected from the group consisting of

G - bal kanylp}?@mr&?ﬁ%l@ AlRanyfamirfo, @i(CY.calkkARYamInY,
hydr ogen; 'S hydrlogenmé)r %Tmi zlal I3(/)I4[60 ti g%arlm

subﬁt i Lut e&w&lkﬁmﬁlwfwthloﬁr eﬂa@ﬂ@lxmw%nﬂug@et%@m cyano,
wth the nltr df
pyrrolidi nﬁ arb V%é?f'{?@mwﬁ%’éﬁ%et h g;trjnr gxy

Z is NH or dyogeilka r@@ahﬁndbﬁrb@hwytﬁ alkahadsseaybonyl, and

furyl (G -8)al kanyl, C -8 al kanyl, hydrogen, C2-8
al kenyl , t rﬁryl@(y( @nd gy@r@a@ny aryl containing substituents and

it m g% Io;/lyl( (CQ geg/gcﬁniaklﬁgd;m sut%ﬁurﬁ/ﬁt%y 1] 6%}@55%59@\1%/ Qbstituted with

al kanyl, bO orfe o ﬂhwa'h bolxe;ytttuémdrimmpedd@hﬂgeelected from the group
am nocar bon en R5 is hydrogen; IS X
Yis Oor Sglo@'ﬁt@gp@f&yfiﬂma”é(h@Zéﬁﬁﬁnb’gﬁéﬂgﬁkynyl %%nyloxy,
di astereo

M ifiv rto%gtﬂ o?c%léﬁ‘fo??tﬂer l, halo%en gyano, hydroxy,

phar maceuti ca y acc Ie sal t
conpound ac(apga:llkargllthm @@ahqamymuﬁbeyleamd G.isglkanylsulfonylamino;

SSE,Q |N§ Slt 2550 V\Zl;-"?t e%%g%% tgg ff}?ﬂl i o'hﬁ)ﬂlt (?éenopo wHé;h they are
attached form a 5-7 membered cycloheteroalkyl optionally
substituted with one to three substituents independently selected
from the group consisting of C4.galkanyl, hydroxy(C1.g)alkanyl,
hydroxy, amino, C4.salkanylamino, di(C4.salkanyl)amino, and
halogen;

Rs is a substituent selected from the group consisting of hydrogen,
C1.galkanyl, halo1.3(C4.g)alkanyl, Co.galkenyl, Ca.galkynyl,
Cs.gcycloalkanyl, cycloalkanyl(Cq.g)alkanyl,
C1.salkanyloxy(C1.g)alkanyl, C4.galkanylthio(C1.g)alkanyl,
hydroxyCj.salkanyl, C4.galkanyloxycarbonyl,
halo4.3(C1.g)alkanylcarbonyl, formyl, thioformyl, carbamimidoyl,
phenylimino(C+.g)alkanyl, phenyl(Ci.s)alkanyl, phenyl(C4.s)alkenyl,
phenyl(C.g)alkynyl, naphthyl(C4.g)alkanyl and |
heteroaryl(C+.g)alkanyl wherein the heteroaryl is selected from the
group consisting of benzo[1,3]dioxolyl, imidazolyl, furanyl,
pyridinyl, thienyl, indazolyl, indolyl, indolinyl, isoindolinyl,
isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl,

pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl, quinolinyl,
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t hi enyl; phenyl optionally substituted with
(G -8)al kanyl car bonyl am no; or pyridinyl. 43. The
w@ ovpo6ads according to claim4 1 wherein Y is BUT/A82005/046691
The conpound according to claim4 1 wherein Y is S
45. The conpound according to claim4 1 wherein when
Ri and R2 taken together with the nitrogen to which
they are atiscuthiralinyb tetrazqlylr thigzalylinyherdimghepyl, oaahihyl, and

S5 LA B LSRRl ST
tetrazol yl ;im@%ﬁr@éﬁtly )l?eré@técﬂﬁf@h" hespbgp bbtciiﬁigﬂng\f’of B1¢alkanyl,

oxo; phenyl optional substituted wth S( )
-8) al kanyl &raaliiepyhRmatkapyloxyr aaingy Creikanylagninog

PRI e L

t oget her wiQ fxalkeeylvatbaryéaming, @hisakahyithio aCecalkamdhwibnyl,

e, P Aoy e dberatss e hrttfand

) S B A ot B 9Bt an ety

i m dazol yl (s oplipaallesuybistitutbe myith( &kany joalalianyloxycssubstituents

MESEU IRV SEM I O E

S Z is O qpgbier fftfh a fused cyclic alkanyl or cycloheteroalkanyl
selected from the group consisting of ~(CHz)3.5- , -O(CH2)2-4- ,
~(CH2)2.40-, and -O(CHz)1-30-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen; Cqsalkanyl; Cosalkenyl; Cogalkynyl,
aryl(Co.g)alkynyl; Cssalkanyloxy; amino; C4.salkanylamino;
di(C1salkanyl)amino; Ce.1parylamino wherein Ceg.1oaryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of Cs.salkanyl, C1.salkoxy, halogen, and
hydroxy; formylamino; pyridinylamino; Cq.salkanylcarbonyl;
C.salkanylcarbonyloxy; C1.galkanyloxycarbonyl; aminocarbonyl;
C1.salkanylaminocarbonyl; di(C4.salkanyl)aminocarbonyl;
C1.salkanylcarbonylamino; Cgalkanylthio; C1.salkanylsulfonyl,
halogen; hydroxy; cyano; hydroxycarbonyl; 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; thienyl; fluoroalkanyl and fluoroalkanyloxy; or
optionally; when Ry is two substituents attached to adjacent |

carbon atoms, the two substituents together form a single fused
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enanti omers, diastereoners, tautoners, solvates, and

pharmaceutical |y acceptable salts thereof. 47. The
weormposnds according to claim46 wherein Y is GPCHBS2005@46691

conmpound according to claim46 wherein Y is S. 49. The

conpound according to claim1l wherein: GJs -C(Z)N(R

1H-tetr azoI

1)ZF\E] oxadi TAFLY WB?E/?'@HW f“[sﬁd moiety is «(CHz)s.s- , <O(CHa2).4- ,

met hyl car bo o henyl L MH

pyri di n- 3- mdl_%?gﬁ sph g?oﬂég@ ‘et h)lﬁé( fé’? hyl, R2 is

net hyl Rsds ﬁw to b’v@ﬁ@bWUenfsrmdgpmm@aﬂy setedied &Dth tlﬁ‘% group

t t he
;?Fgghéggfgg(ﬁﬁsp%ﬂng?ft By S, Ry G Sbikare, & Sikanyloxy,

3- hydr oxy py amid, @ akarylarfiho 3dif @)Gem( QFP )ﬁbfo' i di n-
1-yl;Z is NH or oxygen, R3 is pyrl

fur-3- yl met fysal kw|m°nhbﬁ1@@%ﬁnylsam1ymxy2 but ényl

t hi ophene- 2yl

1HI- |O$n Sggol Q%_ayl%%wc’a?ti&ﬁghghélmxlammocarbonyl

t hi azol - 2- yCrgalkanylcdrborylamifb,i G, Jael 6amégpl§ﬁbf®nyl
or a' -hydro g/ R5 |s hydrogen A is CH2'

S; Zis O o?r‘( ' dnsireRamyepaeiupro arakkapprandsfiuoro(C..

t aut oner s, and pharmaceutically acceptabl e
salts ther e%fgi éﬁ%siy’corrpound of Formula (1):
A is -(CHz)m—, wherein m is 2 or 3;

YisOorS;

Zis O, §, NH, N(C.galkanyl), N(OH), N(OC.salkanyl), or N(phenyi);
and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
acceptable salts thereof.

2. The compound according to claim 1 wherein G is —C(Z)N(R1)R2, phenyl,
or a heterocycle selected from the group consisting of tetrazolyl,
oxadizolyl, furyl, quinolinyl, thienyl, and pyridinyl; wherein phenyl and the
heterocycles of G are optionally substituted with one to three
substituents independently selected from the group consisting of
Ci-salkanyl, Cy.galkanyloxy, hydroxy(C.g)alkanyl, carboxy(C1.g)alkanyl,
C+.galkanylcarbonylamino, halogen, hydroxy, cyano, oxo, thioxo, amino,
C1.salkanylamino, di(C+.salkanyl)amino, C.galkanylthio, aminocarbonyl,
aminothiocarbonyl, Cq_galkanylaminocarbonyl,

di(C+-galkanyl)aminocarbonyl, and C1.salkanyloxycarbonylamino.

3. The compound according to claim 1 wherein G is ~C(Z)N(R1)R2, phenyl,
or a heterocycle selected from the group consisting of imidazolyl,
triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl, oxathiadiazolyl, imidazolinyl,

tetrahydropyrimidinyl, thienyl, pyrazolyl, pyrimidinyl, triazinyl, isothiazolyl,
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Formula (1) wherein: Gis independently selected from
-C(Z2)N(Ri )R 2, phenyl, or a heterocycle selected from

WO b@e®snae consi sting of imdazolyl, triazolylPCT/US2005/046691
tetrazol yl, oxadi azolyl, thiadiazolyl,
oxat hi adi azol yl, im dazolinyl, tetrahydropyrimdinyl,
thienyl, pyrazolyl, pyrimdinyl, triazinyl,
i sot hi ispsbzyolyl, pxazalyloispixadiszalyhlayid, pyri;:blxﬁdwmrmybheaylwnd the

e op ¥Rt oraie abtata HisaReS Wiy oo firec’
subst i suestkgents Wéﬂﬂ@hkl?’ sél%b&fd ﬁdmfth@ngrbbs cBh&idiing of

consi sting of C-i-sal i/ (0)¢
hydr ox fg-galkanul Gasglkansdaxuodw(qay(%a icarboxy(C1.s)alkanyl,

OOxosal {lkgﬁ\éﬁé’%h?@nﬂé% %{%@%i:hy#gg ro}é%p 0 &%) tioxo, amino,

- 6al kaGyL;élRamyI@mlrQ di@ldatkanlhdrhino, Cqgalkanylthio, aminocarbonyl,
am nocar bonK am not hi ocar bonyl
)

Ci- saﬁmﬂi GRS Kerspl anala(rmocarbonyl
- 8al k .
2l kany UG BB ARB Kb oA ol . plkanyigrygaraopylamino.

pyri di n- 3 yl or thien-3-yl and R3 is hydrogen, R4 is

ot her than hydrogen; R is hydrogen or G ”al kanyl; R2

i4. sel ébe @orrfnoolmdtawogdiog;bo cle'rmi1swhe@irmﬁ isy-e2@YNR1)R2, phenyl,
Cl- 4al k |, . Wherein_is

o 1 ond PretsrBERaR spsty iy GriforpBbsund O kel

i ndepemg&biw @@H%&bﬁﬁl thiiazong, @Eagm(%xdwzwlswaszaw thienyl,

phenyl , am no, 6al kanyl am no

_6al kaByrayal, rmrlrrtmimyhém%rm isthiazefylr seyazalyloxazolyl,

chl or o, Y
"Bl ke AGRRRIE ALETSRRE ersln Rhsn pnd e bsresgryries of ©
and phareaptioraiig substiteitat Wil opbes threeosutstifiends independently
substituent of R and
selected from the group consisting of Cq.4alkanyl, C1.salkanyloxy,
hydroxy(Cs.s)alkanyl, carboxy(Cs.4)alkanyl, C4_4alkanylcarbonylamino,
hydroxy, cyano, oxo, thioxo, amino, C.galkanylamino,
di(C+-galkanyl)amino, C+.galkanylthio, aminocarbonyl, aminothiocarbonyl,

Ci.galkanylaminocarbonyl, and di(C,.galkanyl)aminocarbonyl.

5. The compound according to claim 1 wherein G is —C(Z)N(R1)Rz, phenyl,
or a heterocycle selected from the group consisting of imidazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, oxathiadiazolyl, thienyl, isothiazolyl,
isoxazolyl, isoxadiazolyl, and pyridinyl; wherein phenyl and the
heterocycles of G are optionally substituted with one to three -
substituents independently selected from the group consisting of
Cy.4alkanyl, Cq.4alkanyloxy, hydroxy(C1.4)alkanyl,
Ci.salkanylcarbonylamino, hydroxy, cyano, oxo, thioxo, and

aminocarbonyl.
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C-i-bcycl oal kanyl substituents of R2 are optionally
substituted with one to three substituents

wo paepentdent |y sel ected fromthe group consi stPemUsioo46691
- 8al kanyl, G -8al kanyl oxy, trifluoronethyl, phenyl,
fluoro, hydroxy, C -8al kanylthio, G
- 8al kanyl sul fonyl, and G -8al kanyl sul fonyl am no; or

K. andri baﬂﬁgauhe%bbﬁﬁngwd SET Whéﬁe‘i’rﬂ@f‘lst—@(MNGFﬂ)Rg, phenyl,

they are attached forma 5-7 nenbered heterocycl oa
wher ei oF 3 Apgroeicie selpctaskiramithe growe p@nastnyg 0 tetrazoly

" ndepertisita ). yEBfic e RE SR biEBkE ersig ropry and the
- 8al kaeterodygidsfyG Gle 8bﬁd>ﬁ@ﬂlly>dubsaﬂﬁedmy\ﬁthcone toRBr¢e§s
selected fromthe group consisti ? of hydrogen, C

- ga: taiiﬂbstltt@zﬂ%mmﬂen@s@gpw jom tt@ grcr)]up ((:(gSlstlng of
o io
" 8) al Kak %%ﬂ%@%%’ L‘X‘g QXV@H‘SQ it

phenyl Cmmkz(r@lcarba)aylbanm,,hyak@(w lcy&he ,8c)>£d, Itlalnxd),, arahd
het eroar}/l (C| - 8) al kanyl wherein heteroaryl is

sel ect @9INoCgQ group consisting of benzo[1

, 3] di oxol yl, imdazolyl, furanyl, pyridinyl, thienyl,
i ndol ylI , indolinyl I soqui nolinyl, pyrazinyl,

Py 3ZOTHé combuﬁa@cwwm?)w d:lmnﬁ“ﬂWherdP{)’Gl@'%G(Z)N% 1)R
qui nol i nyl, 1soqui noliny tetrazol wherein

aﬂd helediaaalyy Ipysdinyh madreezplwoetmalx/t sHbstitutpd M\/Ifb\r@wt, @r phenyl
Lag th
e Rt

oroptionally, when phenyl and heteroaryl are
optionally substituted with two substituents attached
t® adj Aeecompaubdracaoadisg ta tlain iovbertein G iseG(Z)N(R1)R2, 1H-

horot yaazOEiy AP hore TR Sh A &5 s ubst | t uent s
| ndepepdanidaroasliarifobiaBphaiusayer sashsting of

hydr ogen; 6al kanyl; al kanyl oxy;
C6-i oaryl am no

9. The compound according to claim 1 wherein Rqis a substituent selected

from the group consisting of hydrogen and Ci.4alkanyl.

10.  The compound according to claim 1 wherein R is selected from the

group consisting of hydrogen, methyl, ethyl, and propyl.

11.  The compound according to claim 1 wherein R is selected from the

group consisting of hydrogen, methyl, and ethyl.

12.  The compound according to claim 1 wherein R; is selected from the
group consisting of hydrogen; Cy.salkanyl; phenyl; and Cqscycloalkanyl;
wherein Cqsalkanyl is optionally substituted with one to three

substituents independently selected from the group consisting of phenyl,
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wherein C6-ioaryl is optionally substituted with one
to three substitutents independently selected fromthe
wae@aperonsi sting of G -6al kanyl; G -6al koxyPCT/US2005/046691
hal ogen, and hydroxy; fornylam no; pyridinyl am no;
am nocar bonyl ; G - al kanyl am nocar bonyl ; GCi
- 6al kanyl car bon | am no; hal ogen; ﬁdrox C6-i oary
Yi

chr oneafying, £hed nyllamlm@rch«wsalkaﬁ amingIC1 ﬁi@m&qw hydroxy,

i ndol S I

i sot h?/ﬁé'z o({)’y(ﬁ% &%rz]{))’l mgg yr |1oei%ﬂé%n9%5é<lgéz%? b|ony|

pyr aZld16¢1L8aer§!Z)QhﬁhOCa®N¢m}ﬂaZrhdh)bhen@)W Iadmdn/yherem any phenyl-
pyrim di nyI yrrol yl; quinazol

qui nol §AHpIng ﬂmaﬁlmw apqﬂ C1t6€¥‘?‘9§“§ﬁwl Stthsilt%ltwf Raate

t hi eny

sel oot TR Sy HaRul D R A8 el S FRCE Rty
hal ogeseledted $roGrfe-grour consBting oF;CZLallan@, QyHalkanyloxy,

N( Cl1- 6al k N k I h I
N eraaRdtayh bEby e P e Lk ot oo o )
and phgy Wﬁ@ﬁé&@nw aﬁeca ﬁ@r@ls‘iﬁ!’oﬁ 12k i186; e&fm éqciRzﬁaken

compound o or mul or mul’a mhereln
sel ecttegethen wthcthz)ml(r@gm lQthphdhgy are attachest @'rm:q ore

f’ :lt fgtzrggg;{bre?r%(t h g%@;ﬁalﬁﬁ nmsf)g@tplgg)gw stltuteg%m X}\e to three
oxat hi afhsafRIntd indePeragmly émbcteum&ﬂxhe gRIpRESHSIsting of C.

pyrimdinyl, triazinyl, i'sothiazolyl, isoxazolyl,

oxazol mlkanyls éwdeGh yalkaayk hygira>d, agino, v%eaeékany&ﬂmmpl
and t h‘ﬁfg@ 'ﬁ{a%%ghﬁﬁo oafnd@ll?orrs optional ly substituted

with o

13.  The compound according to claim 1 wherein Ry is selected from the
group consisting of hydrogen, Cq.salkanyl, phenyl, and C4.scycloalkanyl;
wherein Cy4alkanyl is optionally substituted with one to three
substituents independently selected from the group consisting of phenyl,
Ci.salkanyloxy, hydroxy, fluoro, aminocarbonyl,
C1.galkanylaminocarbonyl, di(C1.salkanyl)aminocarbonyl, and phenoxy;
and wherein any phenyl-containing substituent of R; is optionally
substituted with one to three substituents independently selected from
the group consisting of Cqgalkanyl, C4.galkanyloxy, fluoro, hydroxy, and
Ci.salkanylthio; or Ry and R; taken together with the nitrogen to which
they are attached form a pyrrolidinyl or piperidinyl ring wherein said
pyrrolidinyl or piperidinyl is optionally substituted with a substituent
selected from the group consisting of Cq_4alkanyl and hydroxy.

14.  The compound according to claim 1 wherein Rs is selected from the
group consisting of hydrogen, Cs.salkanyl and phenyl; wherein

Cq.4alkanyl is optionally substituted with one to three substituents
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three substituents independently selected fromthe

group consisting of G -4alkanyl, G -4al kanyl oxy,
why@eos2(Ci - 4) al kanyl , carboxy(C -4)al kanyl , PQ/US2005/046691
al kanyl car bonyl am no, hydroxy, cyano, oxo, thioxo,

am no, G -6al kanyl am no, di (G -6al kanyl)am no,

C _8al kanyl t hi o, am nocar bonyl, am not hi ocar bonyl ,

G - sahddia“p,dnalenﬂxasetebmdyﬂromathd group consisting of phenyl,

di (G -8al
o Sup CagRLaaYloks bR bk, it phencsSh 8 fihdrkaMany Shenyi-
pr Opylconﬁgmhg s‘élﬁls%bﬁfjof R%IQ 66‘@3@3‘"9 %Bb§tﬂ[]féc§\lvltlﬁ1 @nefto three

hydr ogen, cycl oa erein
a - 4a|s|4balythen‘§ nodepem@mtly medﬁmﬁwwmpms@mg of

A

fluore éﬁbﬂ@ﬁﬁrth@ﬁmgeﬁ toSahisAnyé et ateashiedrfsm alpyridlidinyl
- 8al kan yl ) am nocar bonyl , and phenoxy; and wherein an

phenylor @mﬂrwlmﬁrl m@gs/mrem %@ﬁtpy&ohmyl Qr Rperidinyl IrSprtIO‘\r/waIIy
oo Subbfitist bin 20 ullf SEISANE L 68 oup consisging of O

C-i - bahikan |Iand]qydroaj/kanyl oxy, fluoro, hydroxy, and G
- 6al kanyl t or R and R taken together with the
nltrogen to V\,hl ch they are attached form pyrrolidinyl

5per ﬁﬁ{%@;}mnggu%@ﬁgqﬂq Os‘ﬂ%@ ega(r)\m gihr%lec?éd from the
S u bSt | Gl%‘boﬁ@i%ﬁﬁé sﬂhydr@géh %d%PJféePké‘rWDSNﬁér‘eﬁgCQﬁalkanyl is

anyl and hydr oxy is selected fromthe grou

conSI w’tlngaﬂv stysfitalgd nyitheheyyl; oaR} gnd R:ziak:ﬁrhwgeﬁlqrwl& the

o SR A AR e

het er qaidlififyt istotlonamy bubstituted with hydroxy.

16. The compound according to claim 1 wherein Rz is selected from the
group consisting of hydrogen, methyl, ethyl, and phenethyl; or R1and R
taken together with the nitrogen to which they are attached form
pyrrolidin-1-yl, 3-hydoxypyrrolidin-1-yl or 3-(S)-hydoxypyrrolidin-1-yl.

17.  The compound according to claim 1 wherein Rs is selected from the
group consisting of hydrogen, Cy.galkanyl, Cz.salkenyl, C.galkynyl,
Cs.galkanyloxy(C1.g)alkanyl, Cqgalkanylthio(C1.g)alkanyl,
hydroxyC1.galkanyl, thioformyl, phenylimino(C+.g)alkanyl,
phenyl(C.g)alkanyl, and heteroaryl(C.s)alkanyl wherein heteroaryl is
selected from the group consisting of benzo[1,3]dioxolyl, imidazolyl,
furanyl, pyridinyl, thienyl, indolyl, indolinyl, isoquinolinyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl, quinolinyl, isoquinolinyl,
tetrazolyl; wherein phenyl and heteroaryl are optionally substituted with

one to three substituents independently selected from the group
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wherein the heteroaryl is selected fromthe group

consi sting of benzo[l ,3]dioxolyl, imdazolyl,
Wo ewoayd276 pyri di nyl, thienyl, pyrimdinyl, pyrrBCHUs2005/046691
qui nol i nyl, isoquinolinyl, tetrazolyl; wherein the

phenyl in any phenyl -containing substituent is
optionally substituted with one hydroxyl group; R4 is
one t ca;ohwcstlag karftﬁﬂealkanylokylaepdmdimy pr sptiecalyd wheorphenyl and

e, AR b RS RIER 58 SR gpachea o

i ndaz %sze%qerit '&g%dh' atohfdehé o subsiRiesltbgdther form a single fused

i soqui nol 1 nyl, 1sothiazolyl, isoxazolyl, oxazolyl,

pyr azimgiety; pyhexeiol the maighi isslenied frpgr 1QIGH4)1-s0-.

pyri mdinyl, pyrrolyl, quinolinyl, tetrazolyl,

t hi azol yl , thi enyl , and hydr oxy; R5 IS hydrogen; Ais
CH2CH2; Yis OQor S; Zis ONH or NOH,; and

enanti omers, diastereoners, tautonmers, solvates, and

pifsar mateutdrapblind accarpirabioeciaiat i sviidreineRi is setectétdérom the
conpound accor di ng {/hycfl aim

1 ere
" 2) Kreep RODSISHRG AL hydrggen, RerakOs)er el e Casalog

t he greu ,

oxadi aéz) o&y@&%%?%%@%nwnqgé%ﬁgw (s 8%IR5MJ(1| I enyl ,

i sot hirydodbxpG1.datkanylz ﬂhlpfqrmyi;mtmmyhmcnoﬁﬁ g)anH(janyl

pyridinyl ; e i n phenyl .and th ero les of G .

are oﬁ%%gwyﬁ ai'f%%’? '%’\??%%FGWW'@hQa@‘é”V ﬁ\&ﬁgrem Reteroary! is

Subst ideliedibd f#dhﬁjﬁ'@e%';}@%tdo‘hsﬁs%h Cdf%n&dspm,]amogn OIHﬂUazolyl

consisting of G _4a P/ a kanyl oxy, hydroxy(

- 4) al Kargny), pyridinyl, thieny |ndolyl indolinyl, |soqumollny| pyrazmyl
pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl, quinolinyl, thiazolyl,
isoquinolinyl, tetrazolyl; wherein phenyl and heteroaryl are optionally
substituted with one to three substituents independently selected from
the group consisting of C.salkanyloxy and hydroxy; or optionally, when
phenyl and heteroaryl are optionally substituted with two substituents
attached to adjacent carbon atoms, the two substituents together form a

single fused moiety; wherein the moiety is selected from -O(CHz)1.30-.

19.  The compound according to claim 1 wherein R; is selected from the
group consisting of hydrogen, methyl, allyl, 2-methyl-allyl, propynyl,
hydroxyethyl, methylthioethyl, methoxyethyl, thioformyl,
phenyliminomethyl, phenethyl, and heteroaryl(C4.g)alkanyl wherein the
heteroaryl is selected from the group consisting of benzo[1,3]dioxolyl,
imidazolyl, furanyl, pyridinyl, thienyl, pyrimidinyl, pyrrolyl, quinolinyl,
isoquinolinyl, tetrazolyl; wherein the phenyl in any phenyl-containing

substituent is optionally substituted with one hydroxyl group.

20. The compound according to claim 1 wherein R is selected from the
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C-i Mal kanyl car bonyl am no, hydroxy, cyano, oxo, thioxo,
and am nocarbonyl. 53. The conpound according to claim
wo2embrein Gis -C(Z)N(R )R 2, PCT/US2005/046691
2- met hyl car bonyl am nophenyl, 2-am nocar bonyl - phenyl ,
1Htetrazol -4-yl, 2-methyl-tetrazol-5-yl, 4H[1
, 2, 4] - oxadi azol - 5- oxo-3-yl, 4H]1
, 2, 4] - osaadh eonslistiBigtofi kydoe @ery iImethi; iethylbutenyl, propenyl, benzyl,
,2,4]th [ . .
53 sonRaRCand i8S ablie wdkang mhereingne. hetgroasy s selected
The cofrgating @6ae cahsstih oﬂrﬂid&kél rlfmm RipYriiny® thienyl, and
-C(Z2)NR )R ngglip—ltetrazog X VpY y v
, 2, 4] - Bya#AlWz ol - 5- oxo- 3-yI | 2-
met hyl car bonyl am nophenyl, pyridin-3-yl or
pyridin-3-yl. 55. The conpound according to claim5 1
rei : Is
o ComnB g iendha® dindf AHBTRE RSl from the
i s opt grougl d:qnwlhgtofthydemigem trhethyleStmetHw-édautenyl 2-propenyl,

consi <PH R oR PRRERTVE s RAmo oL fur Ayl eity? i ere-2-

and pheRfatityl, 4Hdmm@zcﬂizﬂy|ﬁ{ét gAY HG8R8ID- ginﬁ@thyl
substituent is optionally subsfltut ed with one

three substituents independentl y sel ected fromthe
gr oup conS| sting of C-i-6al kany C - 6al kanyl oxy,

f#2or oThakamMmpyne aecopdingito &I%mﬁzwtlalr@érm Hsogévﬁ@gew Methyl,

w?r 2: % d\ﬁg@l“nétgro I@bt@?%hé}reﬁ] ﬁét&ﬁgﬂgﬂs s%fégééd from the group

pyrr ol ccmgngling)mf herzef1 ,G]mcykolylslrmnaz@ylalﬂhmnyu pytidihylt afd
with a, substituent selected from G -3al kanyl or

hydr oxy"™¥d R3 is a substituent selected fromthe

gr oup conS|sting of benzo[1 , 3]di oxol -5-yl net hyl,

car bam m doyl, 1-Him dazol-2-ylnethyl,

Dﬂ@nw THe f@@ﬁﬁidﬂmb ;ackoRdifg 1@ chéiml 1 which &, bne to three

2- hydr oxyphenyl - net hyl ,
substituents mdependently selected from the group consisting of
hydrogen; Cqgalkanyl; Ci.galkanyloxy; Ce-1oarylamino wherein Cg.qparyl is
optionally substituted with one to three substitutents independently
selected from the group consisting of Cqgalkanyl; Cs.galkoxy, halogen,
and hydroxy; formylamino; pyridinylamino; aminocarbonyl;
Ci.salkanylaminocarbonyl; Ci.salkanylcarbonylamino; halogen; hydroxy;
Ce-10aryl; chromanyl; chromenyl; furanyl; imidazolyl; indazolyl; indolyl;
indolinyl; isoindolinyl; isoquinolinyl; isothiazolyl; isoxazolyl;
naphthyridinyl; oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl;
pyrimidinyl; pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl; quinoxalinyl;
tetrazolyl; thiazolyl; and thienyl. “

24.  The compound according to claim 1 wherein R, is one to two
substituents independently selected from the group consisting of

hydrogen, Cq4alkanyl, Cq.4alkanyloxy, halogen, phenyl, furanyl,
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hydr oxy-et hyl, methoxy-ethyl, 2-nethyl-allyl,
2-nmet hyl - but ~2-enyl, allyl, furan-3-ylnethyl, H M,

woreaoapbahé oet hyl , phenet hyl, pyridi n-3-yl net hpdT/UsS2005/046691

t hi ophen-2-yl nmethyl. 56. The conmpound according to
claim5 1 wherein R is hydrogen ethyl, or nmethyl; R2
is methyl, ethyl, pheneth or h drogen or R and R2
t aken toigezelss Indazﬁlw,hedﬂ%}/’t nra;y:érnyt isoihdalinyt, lisoguinadinyl,

gt L%?ggﬁ%oﬂqﬂpféﬁ‘ﬁzﬁ'%%Xag%ﬁyl pyrazinyl, pyrazolyl, pyridazinyl,
3. by pyrimpdingl pytolyl, quirblingl, Rarokntheizoll, thienyl, and

ForrruIaRSI) For mul a wherein: Gi1s selected from
C(Z) NOYEIroX®2,  2- net hyl car bony! ami nophenyl ,

2-am nocar bonyl - phenyl, 1Htetrazol -4-yl,

2-nmethyl -tetrazol -5-yi, 4H]1

» 254] - PhatoAHRUNg éB&%Rﬂhéj't@ c|%+?'h[1]w[1erem R, is one to two

,2 4] - oxadi azol - 5-t hi oxo- 3
, 2, 4] t slubstitaerds JrBiepamd@-nw se[ei:ted from the group consisting of

,2,3,5 athl adi | - 2-0X%0 g

< hyargdBrehaBefph. sihO&thW%%i&%& & 86 Baohdhb ' ok
group gowﬁyu& @th fgeand Rydrdzlkanyl and phenyl;
wherein al kanyl is optlonaly Substituted with
one to three substituents independently selected from
the group consisting of phenyl, C -4al kanyl oxy,
hydroxy, fluoro, and phenoxy; and wherein any

| uol h |
pﬁ@gtyl fﬁtetgghwoﬁﬂdgéneg%hg%@aa% 1RenbRi? R, i9BRE Y two

hree substituent's
[ ndepesta!mtiith@ntsaﬂdetneexdiehtly)setehteogﬁrmrthecmeupbongstnﬁg df

- bal k fl d
and rohYaieasn. agRbRam broms. iiSico Jorn R i BRCSTRRY.
are at g@eReand AYMRokyPYyrrolidi nyI

27.  The compound according to claim 1 wherein R4 is hydrogen, a'-methoxy,
or a'-hydroxy.

28. The compound according to claim 1 wherein R4 is hydrogen and Y is O.
29. The compound according to claim 1 wherein Ry is a'-hydroxy and Y is O.
30. The compound according to claim 1 wherein Ry is a'-hydroxy and Y is S.
31.  The compound according to claim 1 wherein Ry is hydrogen and Y is S.

32. The compound according to claim 1 wherein Rs is one to two
substituents independently selected from the group consisting of
hydrogen and halogen.
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or piperidinyl ring wherein said pyrrolidinyl or
pi peridinyl is optionally substituted with a
wawsie2o0ent sel ected from G "al kanyl or hydr oRgT/URBI05/846691

sel ected fromthe group consisting of hydrogen,
methyl, allyl, 2-methyl-allyl, propynyl, hydroxyethyl,
nmet hyl t hi oet hyl , net hoxyet hyl, thi of ornyl,
phenyl i m nonet hyl , phenet hyl, and
het eroaryl (Ci _8) al kanyl wherein the heteroaryl is
S8 ect € ¢aopP UG ageoigincionglain il ghespinnBnisdjydrogen.
, 3] di oxol yl, imdazolyl, furanyl, pyridinyl, thienyl,
pyrimdinyl, pyrrolyl, quinolinyl, isoquinolinyl,
tefra ; [ 1 MR oy | t.ai ning
et el paEHEbemPREin 1 BTN (GEaR-S
hydr oxyl group; R4 is one to three substituents
I ndependently sel ected fromthe group consisting of
R3fdr ogEte canpaundg aggoerding to-claink Anwhesgin Atist(Gdrkie--
phenyl, furanyl, imdazolyl, indazolyl, indolyl,
i ndol i nyl, isoindolinyl, isoquinolinyl, isothiazolyl,
'@.Xazﬂ%é/&c?mﬁééﬁ&’gxbordﬁﬁ’g;ﬁ?é@m‘u 1 HERRPYY 0.
pyri dazinyl, “pyridinyl, pyrimdinyl, pyrrolyl,
qui nolinyl, tetrazolyl, thiazolyl, thienyl, and
hydroxy; R5 is hydrogen; Ais CH2ZCH2; Yis Oor S; Z
i%.0 otheNppmpadn@ agneiding:iosclaitn Asvkeretn¥issS. t aut oner s,
sol vates, and pharmaceutically acceptable salts
t hereof. 58. The conpound according to claim3 1

rei ' 14 t n Kh r
SBhet serpofnd HEERIMERS A TRHEHI 28 BRI salkany),

N(OH), N(OC1.salkanyl), or N(phenyl).

39. The compound according to claim 1 wherein Z is O, NH, or N(OH).
40. The compound according to claim 1 wherein Z is O or NH.

41.  The compound according to claim 1 wherein

G is —C(Z)N(R1)Rz, phenyl, or a heterocycle selected from the group
consisting of tetrazolyl, oxadizolyl, furyl, quinolinyl, thienyl, or pyridinyl; wherein
phenyl and the heterocycles of G are optionally substituted with one to three
substituents independently selected from the group consisting of Cq.galkanyl,
Ci-salkanyloxy, hydroxy(C1.s)alkanyl, carboxy(C1.g)alkanyl,
Ci-salkanylcarbonylamino, halogen, hydroxy, cyano, oxo, thioxo, amino,
C1.salkanylamino, di(C+.galkanyl)amino, Cs.galkanylthio, aminocarbonyil,
aminothiocarbonyl, Cq.galkanylaminocarbonyl, di(C+-salkanyl)aminocarbonyl,
and Cq.galkanyloxycarbonylamino;

R is C14 alkanyl, or hydrogen;
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wherein G "al kanyl is optionally substituted with one

to three substituents independently selected fromthe
w@e@aperonsi sting of phenyl, G -4al kanyl oxy, hpdr/og3005/046691

and 2, 6-di net hyl - phenoxy; and wherein any

phenyl - contai ni ng substituent of R2 is optionally

substituted with one to three substituents

i ndepeidbilreger er Eou édkanybaptionallyrsbstittedsvithiphenyt; G
- gal " d h :
g $5%vAnd. Re tEIGH 68BN the Rl Sae TR RIRRY Aré AtGCned
a;] e at fcnrrhag)yfrotidhnla! rrg)g Dlpﬂidariﬁlhy}dubs_ﬁgu@éd)lﬂﬁth diy@ydt)xy;i nlgll

erel al rrolirdn or | peridin IS O | Onha
subsflstr}ﬂaé?f ng%ﬁnia subs%/i t uenlto gel ect e)é from P 4
ol o S PN CHSHIGA, BRI ATaIRA g pREPS, RERdeh. Cao
the gr @lksnyloﬂy‘eByI(@gs)akabyinmbazolsll(eh-lg)mﬂdan@+,whéhwm-s)alkanyl,

bam m,dovl.., A- i m | - 2-yl net hyl,

gﬁ(ran;ll ’ﬂ"ﬁ%’?@('h@r@a"fng 35?2- ynzl ,net hiyof ornyl ,

2-h - = I,
YR wu@lﬁ)@/%h, 1118 BWanyﬂ?tqfa‘%?fl%{aerﬁil/M, gpﬁﬁf??mar‘aba}ﬁ,

2- et hyl - , 2-nethyl-but-2

f ur an- 3nnaagrbgnyl, of phanylnet hyl t hi oet hyl , phenet hyl ,
pyri gi R 2- thyl, and thiophen-2-ylnethyl; and R4
IS o%%%t@%tﬂggﬁubst ituents independently selected from
t he AisaCig,CHRsi sting of hydrogen, Cl-4al kanyl,

a _?J kanyl oxy, hal ogen, phenyl, furanyl, im dazolyl,

i ndaz§1410r Sindol yl, indolinyl, isoindolinyl,

I soquik 9L Ry g pot hi azol yl, isoxazolyl, oxazolyl,
pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl,
pgnantiodiery) diagiereommets, tauonrs nydlvates] it phiifmaceutically

thiazolyl, thienyl, and hydroxy. 60. The conpound
a%%(@rpgqlﬁﬁ S?hsé'l‘%{%ﬁf-s 1 wherein R3 is a substituent
selected fromthe group consisting of benzo[1l

, 3] di oxol -5-yl met hyl, carbam m doyl,

142.V- i Thalaa@ipotinilaceBiding to ABRAYMIWAERIEENY C(Z)N(R)Ry;

tetrazolyl; oxadiazolyl optionally substituted with oxo; furyl; quinolinyl;
thienyl; phenyl optionally substituted with (Cs.g)alkanylcarbonylamino; or
pyridinyl.

43. The compound according to claim 41 wherein Y is O.
44.  The compound according to claim 41 wherein Y is S.

45.  The compound according to claim 41 wherein when R; and R, taken
together with the nitrogen to which they are attached form a pyrrolidinyl
ring optionally substituted with hydroxy, Z is oxygen

46. The compound according to claim 1 wherein:
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1~prop-2-ynyl, thiofornyl, 2-hydroxyphenyl-nethyl,

hydr oxyet hyl , nmet hoxyethyl, allyl, furan-3-yl nethyl,
woi200eeo2net hyl t hi oet hyl , and phenethyl; R4 is BOEUS0S/046691

two substituents independently selected fromthe group

consi sting of hydrogen, nethyl, nethoxy, brono,

fluoro, al- or b'-phenyl, al- or b'-pyridinyl, al- or

b' - GQuisarY(Z)NER¢)Ray thtmeylyl;6xddiaZtly! optigmallpdubstitoket] wijh oxo;

to claiym3 tituent selected from

t he gr[gﬁ@y‘{gﬁﬁhg@lﬁ/n%ubgﬁtqipd %ﬁz(g%@allganytlcar%onylammo or
, 3] di |d1|5yl | methyl, 1-Himdazol-4-yl nethyl,

fur an- I rret hyl, pyridin-2-ylmethyl , and

phelﬁyllﬁs 1ncatiamy or Rysiogen;i s a subst i t uent

nyarsgehooidar R i fRkaby ShbaRLY PR bt

b' - pheN¥nd Rltakeh tbgethyr wﬁh fié nitBogenad which e site atéathed
hydr ox 62. A conmpound of Formula ( Formul a (1)

sel ect%amfa mr@hfémdrrwwn,tm@il%ﬁuhgtltételﬂ with Byl of

For I in Gis L/,L/-diethylam nocarbonyl;
R3 ?ég I-(lo)ré&ggéﬁ 2-yl - met hyI R4 is a -hydroxy; R5 is

H; R3l|s ledmwﬂ%g)akarﬁFIZﬂyKC1ig)aikaxwlrp©wb alkahylFbydragen, Co.g
(1) S am nocar.

furan el ew ﬁ wﬁ sﬁ@ika@y 9\%%1235 )d%a?gx" nﬁgw'?% -galkanyl,
and A ﬁ?@ﬁ‘{iﬁ onpound of Fornmula (1) wherein

Gis L(?P -di'e 8I)alé"r(nn}gcarbonyl R3is H R4is

a' - hipdisdxydro&enj &-Hydrokyi, sr Q- rrm’uldow is -CH2CH2- ; a

conp&unct@g{{ Formula (1) wherein Gis

L/ i HHGPEM nocarbonyl; R3 is H R4 is a' -nethoxy;

RS ipSistbHXCHS: O and Alis - CH2CH2- , a conpound of
For mul a (f) wherein Gis L/, L/-diethyl am nocarbonyl ;
R3 iYsisgyordi;n- 3-yl - met hyl ; R4 is H R5 is H Yis o A

'S LESENH; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.
47.  The compound according to claim 46 wherein Y is O.
48. The compound according to claim 46 wherein Y is S.

49. The compound according to claim 1 wherein: .

G is =C(Z)N(R1)Rz, 1H-tetrazol-4-yl, 4H-[1,2,4]-oxadiazol-5-0xo0-3-yl, 2-
methylcarbonylaminophenyl, pyridin-3-yl or pyridin-4-yl,

R4 is hydrogen, ethyl, or methyl,

Rs is methyl, ethyl, phenethyl, or hydrogen;

or Ry and Ry taken together with the nitrogen to which they are attached
form pyrrolidin-1-yl, 3-hydroxypyrrolidin-1-yl, or 3-(S)-hydroxypyrrolidin-
1-yl;
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a conmpound of Forrmula (I) wherein Gis

L/, L/ -di et hyl am nocarbonyl; R3 is furan- 3-yl-nethyl;
WR20068643876 R5 is H Y is G and A is -CH2CH2- ;PEI/US2005/046691

conmpound of Formula (1) wherein Gis

L/, /V~di et hyl am nocar bonyl; R3 is thien- 2-yl-nethyl;

RAisH RRisH Yis O and Ais -CH2CH2- ; a

comgoigrHafr oxygeml a (1) wherein Gis

o A HORE 3 ey SnRIE AR, - et
For mul jgutiehyl, W@bﬁéfﬁb @'}’Iﬁ’leﬂ%ﬂ | ZbRopenyl, ;1 HREnidaizol-2-yimethyl, 2-

furan-3-yl nethyl; RAis H RS is H Yis O and Ais
cmcmhenetayhﬁﬁ@mw%ylmethﬂr hanayl(1) wherein Gis

, e 7y uran- 2- yI met hyl ;
R R G L R
conpRyighydrofenmul a (1) wherein Gis
IV, L/ - dlethlamnocarbonyl R3is H R4 is a -nethyl;
Rs AsisteHYCHe O and A is - CcH2CH2- : a conmpound of
For 'V‘isg)(d) g-Wherein Gis L/, L/-diet hyI am nocar bonyl ;

4’i s a' -phenyl ; R5|sH Yis QO and Ais

CHZ]HZDorI\H-Iwmbound of Formula (1) wherein Gis

L/, L/d et hyl a ocarbony isH R4is H RS is H
Y i Erghli§ints Hesltatess: tiuaetn,solimiesreneptaTAcpHfealy
wher ei Qcc%pitéblb/sa"{é‘tﬁét%bhw am nocarbonyl; R3 is H R4

is H R5 H Yis O and Ais -CH2CH2- ; a conpound

of Forrrula (1) wherein Gis

[V, I V-di et hyl am nocarbonyl R3is H R4 is b"-brono;

R0 s commwréofrmnmag) CH2CH2- ; a conpound of
Formula (1) wherein Gis &/, L/ ydiethyl an nocarbonyl ;
RSlsHR4|sHR5|$5,\ S d |S-CHZCH2;
a conpound of For mul aR(_J_)_ erein '
L/, L/ -di et hyl am nocar bon [
REis H Yis O and ABIS"-CH.Z

4 is a'-chloro;
- R5

Formula (I)
wherein:

G is independently selected from —C(Z)N(R1)R2, phenyl, or a heterocycle
selected from the group consisting of imidazolyl, triazolyl, tetrazolyl,
oxadiazolyl, thiadiazolyl, oxathiadiazolyl, imidazolinyl,
tetrahydropyrimidinyl, thienyl, pyrazolyl, pyrimidinyl, triazinyl, isothiazolyl,
isoxazolyl, oxazolyl, isoxadiazolyl, and pyridinyl; wherein phenyl and the
heterocycles of G are optionally substituted with one to three
substituents independently selected from the group consisting of
Ci.galkanyl, Cq.galkanyloxy, hydroxy(Ci.g)alkanyl, carboxy(C.g)alkanyl,
Ci.salkanylcarbonylamino, halogen, hydroxy, cyano, oxo, thioxo, amino,

C1-salkanylamino, di(C4.salkanyl)amino, C4-galkanylthio, aminocarbonyl,
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a conpound of Formula (1) wherein Gis

L/, L/ -di ethylam nocarbonyl; R3 is H R4 is b"-fluoro;
WaRB006864476 Y is O and A is -CH2CH2- ; a conpoupdr/vg2005/046691

Formula (1) wherein Gis 2-nethyl carbonyl am no-phenyl ;

RBisH RAisH RSisH Yis O and Ais -CH2CH2-

a conpound of Forrmula (1) wherein Gis

pyr r olaintihothiooairboriRB, CssatkamdaminodartRils H, Y is O

o e R ineRABRAE S oI D B or !
3- yI 'E?éﬂt_déd tl%‘l witert G lg%ghélnl-'ﬁ—ywoﬂ thidh-3301@nd RSs hydrogen, R*

a compoun Formula (1) wherein Gis
L/ L/ 4sjoﬁte|ﬁ>thmmf@gebony| R3 is furan- 3-yl-methyl;

&Lﬁ%@ﬁ?%ﬁ&? Coelevh, %nclj Phat joiooe - 63 A

10 R§1§\@élbm‘ed8rcﬂﬁmé>gwm edrisisting of hydrogen; Cs.salkanyl; phenyl;

1] oct ) - 10H henoxa2| ne- 3- car boxylic_ acid
d, et h)ar‘@xq:d@ycloa kanyl; wherein Ci_4alkanyl is optionally substituted with

(3-Hy - [
5o R s MddpSnndndSolsbred SR AL B
10- ( 8-cdekisyihg 8f phentii emnh@[(‘.& salkanylamino, di(C+ ealkanyl)amlno,

1] oct - 3 yl)-10 H-p enoxazj ne- 3-car boxylic acid

m]et hyIG1 vﬁraév HiR50.1CTHOT08 X3RRI oY

1] oct é}hp,la)

Endo- COAE iy LA orE BN S A IRREARKRI 30id phonoxy:
1] oct ahdywmerfeir( any-lpbeny;lzccﬁntalﬁml substlmmﬁ@éﬁomﬂl ne;

End
1] oot GrprpodienyipastiTs LR AICORI Al bR ssLvith one to
Endo- Jhfs( &b‘éﬁ&:éﬂt@}ﬁaeﬁﬂe?adant|ylé@@btea f¥drhthe Rrsligpedidisting of

OH phenoxazi ne- 3- car boxam dine;
Ci.galkanyl, Cq-galkanyloxy, trifluoromethyl, phenyl, fluoro, hydroxy,

C.galkanylthio, C4.galkanylsulfonyl, and C4.galkanylsulfonylamino; or Rq
and R taken together with the nitrogen to which they are attached form
a 5-7 membered heterocycloalkyl wherein said heterocycloalkyl is
optionally substituted with one to three substituents independently
selected from the group consisting of C_galkanyl, hydroxy(C+.g)alkanyl,
and hydroxy;

R3 is selected from the group consisting of hydrogen, C4.salkanyl,
Ca.galkenyl, Cogalkynyl, C_galkanyloxy(Cq.g)alkanyl,
C1.galkanylthio(C+.g)alkanyl, hydroxyC+.galkanyl, thioformyl,
phenylimino(C1.g)alkanyl, phenyl(C1.g)alkanyl, and heteroaryl(C+.g)alkanyl
wherein heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyl, thienyl, indolyl, indolinyl,
isoquinolinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl,
quinolinyl, isoquinolinyl, tetrazolyl; wherein phenyl and heteroaryl are
optionally substituted with one to three substituents independently

selected from the group consisting of Cy.salkanyloxy and hydroxy;' or
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Endo- N, N- Di et hyl - 10- ( 8- pyri di n- 2-yl net hyl - 8- aza- bi cycl

o[ 3.2. 1l]oct-3-yl)- 10H phenoxazi ne- 3-car boxam di ne;
wEeae/bd2i Di et hyl - 10- ( 8- phenet hyl - 8- aza- bi cycl BBUS2005/046691

1] oct-3-yl)-1 OHphenoxazi ne- 3-carboxam di ne; Endo-

3-[10- (8- Aza- bi cycl of 3. 2.

1] oct-3-yl)-10H phenoxazin-3-yl)-4H [ 1

, 2, 4] osptitnedy) wbeo phenghatal Hetergayarm- dptionally abgtituted with

1] oct-3-yl),- 1. OH phenoxazi ne-.3- car boxyli ¢ aci mde; .

Ehdo. OB GRACHSS e adiApPRESHbRN selfs: Hethe Sitstivents

ct - 3- y{ohel{iiirben @diagB-fused Moidtt Wherein the moiety is selected from

, 2, 4] oxadi azol - 5- one;

Endo- 3=Q(HA)&Phenet hyl - 8- aza- bi cycl of 3. 2.

O3 lielo eI AR inakpBhUp I Sdiecisd fram dhe gsoup
1] oct - Gondisting éityeinegen;az i afkaby: &Ry XC Clioarylamino
di et hyl am de;_ 10- (8- Aza- bi cycl of

3.2.
1] oct - 8horein Esnernioigyrptiopallhsidbrikutedidtisone ta Bk isubstitutents

acid di 1.de: 184 < ot .

o- (5 phasBrE Y eidet O Hictorpup congjstig gf Catkany';
OHphenGxgalkareyr, hatapm) @axd lhydrads/; dordnydamidoapyrddinylamino;

8- Hydr oxy- 10- ( 8- phenet hyl - 8- aza- hi cycl o[ 3, 2. )

0] ot - SYToE A Henel eI NecAmaR o o8 Kaiylgarbonylamino;
di et hy has: . . . . . .
6. et MO8 gy G ol e ghiprons furany;midazoly
1] oct - iddpglyl irgelyihimdoliny; iseind®linyr soxyinotingrisdthiazolyl;

di et hyl am d?'

;10- (8- Met hyl - 8-aza-bicyclo[3.2. . .
1 oot 58530t PaPRVBRTYS aragdy PYiRkiunisRzygyridaziny;
N. N- D gyrinihyilQyrdrBidi®fhwrrdlylagambize Mo/l odudnalinyl; quinolizinyl;
1] oct-3-yl)-1 OH-Fhenoxam ne-
quinoxalinyl; tetrazolyl; thiazolyl; and thienyl;
Rs is one to two substituents independently selected from the group
consisting of hydrogen and halogen;
A'is CH,CHy;
YisOorS;
Zis O, NH, N(Cq.salkanyl), N(OH), N(OC1.salkanyl), or N(phenyl); and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

51. A compound of Formula (I):

1 ¢ Y
B X yZ G
Ry—— |
4T \\
B N Rs
A
R3

Formula (I)
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3-carboxam di ne; 3-ti O C8-Met hyl - 8-aza-bi cycl of 3. 2.
1l]oct-3-yl)-1 OH phenoxazin-3-ylHH [ 1

W0 2904aneacli azol - 5- one; PCT/US2005/046691
10- ( 8- Fur an- 3-yl net hyl - 8- aza- bi cycl o[ 3. 2.
1] oct-3-yl)-3-pyridi n-3-yl-10Hphenot hi azine; N-{2-[1
O C8- Fur an- 3-yl net hyl - 8-aza-bi cycl 0[3.2. 1]oct-3-yl)-
mapémﬂot hi azi n- 3-yl)-phenyl }-acet am de;

t?s églygi)%t l it ,Z%\I(%Qn 5!{2) rﬁ'tgzjiqn_zyg by C g %q%/ﬁéa selected from the
3 Pyr Qﬁi!{bt ﬁti“%ﬁfﬁ(ﬂ%ﬂg& ”te?ra)éblwd%ﬁra%oﬁﬂ ahitidiadig]

i azi ne;
10 tdbSatlvtEtholyjuimlﬂamiyiy) -tamyhmrmylo@wmldmyl triazinyl,

é] p;:i fsg,tlﬁa%g)yl %r Iggyfég(égﬂlyé(?%)%de azo y'? & Pyridinyl; wherein

o] hyI
Othenﬁtéﬁfgsfzerntgﬁéqgér?tél%c?cleé]o@G are ¥ptiorally substituted with one to

3- Pyr thtea-smbystltugots( isdepengerily-seloctad oy the grabranigting of
Eagcgr al&@g% ﬁé14mk%9¥lﬂg¥ %gxﬁﬁ Nk, ArESREY MWhikanyl,
N-{ 2- b

1] oct %Qakﬁ?%ﬂvﬂp%ﬁagh?ﬁf)agﬁr@g@[ Syeho, o%<o tllzjoxgcstm I?T(l) de;

N- { 2- Ci- eek@eylan@ﬂ@mgm@l@zw )emiw %[@ '@yn thio, aminocarbonyl,

11 pRuTp ke R g Fpcpgponyt. and

H- | m dizekaRapyihanmpcarddrga- bi cycl of 3. 2.
ﬂ? I%E pi@l@gébggﬂwﬁgqggéﬁga% 5 :ng'@[/cg) @%roégn méa’c%e eﬁ%ycil and
1] oct p§0a3}|) 10H phenot hi azi n-3-yl) -

R, is selected from the group consisting of hydrogen, Ci.salkanyl, phenyl,
and C4.gcycloalkanyl; wherein Ci.salkanyl is optionally substituted with
one to three substituents independently selected from the group
consisting of phenyl, C14alkanyloxy, hydroxy, fluoro, aminocarbonyl,
C.galkanylaminocarbonyl, di(C1.galkanyl)aminocarbonyl, and phenoxy;
and wherein any phenyl-containing substituent of Rz is optionally
substituted with one to three substituents independently selected from
the group consisting of Cs.salkanyl, Ciealkanyloxy, fluoro, hydroxy, and
C1.salkanylthio; or Ry and Ra taken together with the nitrogen to which
they are attached form pyrrolidinyl or piperidinyl ring wherein said
pyrrolidinyl or piperidinyl is optionally substituted with a substituent
selected from the group consisting of C1.zalkanyl and hydroxy;

R; is selected from the group consisting of hydrogen, methyl, allyl,
2-methyl-allyl, propynyl, hydroxyethyl, methylthioethyl, methoxyethyl,
thioformyl, phenyliminomethyl, phenethyl, and heteroaryl(C1.s)alkanyl
wherein the heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyl, thienyl, pyrimidinyl,
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phenyl } - acet am de; 10- (8- Aza-bicycl o[ 3. 2.
1] oct-3-yl)-3-pyridin-3-yl-10H phenot hi azi ne;
wadebloéR7¢ 1 0- (8- Aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - RCT/US2005/046691
OH- phenot hi azi n- 3-yl ) - phenyl } - acet am de;
10- (8- Al Iyl -8-aza-bi cycl o[ 3. 2.
1] oct-3-yl)-3-pyridin-3-yl - 10Hphenot hi azi ne;
Endo- 1@yr(®ylAmainmilinylcIsopeirrblinyl tetrazolyl; wherein the phenyl in any

:é]nggt 1%1 %r@)l W@E%?'H?IS gstﬁjgng; ?@P)%Fa Xazbéﬁuted with one hydroxyl

1] oct - gotip) - 3- pyri di n-3-yl - 10thenoxa2| ne;
Endo- 3- Pyri di n- 3-yl - 10- §S8 pyridi n-2-yl met hyl - 8- aza- bi c
ycl 6}43s phetpdwo-ssibsijiupnts indepradentlsetected from the group

e o) Bt Y L N, oo, shon
Endo- %ﬁmylﬁimﬁdéqujll iHdtaz8M, Hn@@bleI‘ncbhm/ll,”ﬂs‘dindoli&yﬁmqhinollnyl

cyclo[3.2. 1]oct- 3- )9) 1 OH phenoxazi ne;
Endo- 1190@}33@}@ 505929 gxgzolyl pyrazinyl, pyrazolyl, pyridazinyl,

é]nggt 1@/ {dﬂ)ﬁ%hggﬁ@ww Sgyg}zlda{yl qufﬁgpﬁ)?gfé;t%ﬁbfw thiazolyl, thienyl, and

1] oct Byd/rb)(yB pyr| d| n- 3-yl - 10Hphenoxazi ne;

ridin-4-yl-10-(8-pyridin-2-yl nethyl -8-aza-bic
ycI jsas E{ldl_fﬁ G- 3 yI) 1 OH phenoxazi ne;

Endoy %%H?;ﬁgran 3-yl net hyl - 8- aza- bi cycl of 3. 2.
1] oct pyri di n-3-yl - 10H phenoxazi ne;
Endo- 8- @)ﬂfl&il n-4-yl - 10- ( 8-t hi ophen- 2-yl net hyl - 8- aza- bi

1R Ay TR ol O P

Oemit.atrg%?@ﬁéadtatsw@bmb% &autb}m*sawv&escah@ghﬁkmac@ﬁicdlly
er u ester
acceptablé salts thereof.

52.  The compound according to claim 51 wherein G is —C(Z)N(R¢)Rz,
phenyl, or a heterocycle selected from the group consisting of imidazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, oxathiadiazolyl, thienyl, isothiazolyl,
isoxazolyl, isoxadiazolyl, and pyridinyl; wherein phenyl and the
heterocycles of G are optionally substituted with one to three
substituents independently selected from the group consisting of
Ciaalkanyl, Cq.salkanyloxy, hydroxy(C4.4)alkanyl,
Cs.salkanylcarbonylamino, hydroxy, cyano, oxo, thioxo, and

aminocarbonyl.

53.  The compound according to claim 51 wherein G is —C(Z)N(R1)Rz,
2-methylcarbonylaminophenyl, 2-aminocarbonyl-phenyl, 1H-tetrazol-4-yl,
2-methyl-tetrazol-5-yl, 4H-[1,2,4]-oxadiazol-5-ox0-3-yl,
4H-[1,2,4]-oxadiazol-5-thioxo-3-yl, 4H-[1,2,4]thiadiazol-5-0x0-3-yI,
[1,2,3,5]oxathiadiazol-2-ox0-4-yl, or pyridin-3-yl.

190



Exo- 10- ( 8- Phenet hyl - 8- aza- bi cyci o[ 3. 2. 1] oct - 3-yl ) - 3- py
ridin-3-yl-1 OHphenoxazi ne;
WE@6B6RY6 | di n- 3-yl - 10- (8- pyri di n- 2-yl nmet hyl - 8SPewESIN®Y46691
clo[3.2. 1l]oct-3-yl)- 10H phenoxazi ne;
Exo- 10- ( 8- Fur an- 3-yl net hyl - 8- aza- bi cycl o[ 3. 2.
1] oct-3-yl)-3-pyridin- 3-y| - 10H phenoxazi ne;
Exo- 10- (8- Aza- bicycl o[ 3.2
1] oct-3-yl)-3-pyridin-3- I-1 OH- phenoxazi ne;

B4o0- 1t§he8:ommu@dr@ncosdlagéo lslatryc%wbeaem G Is —C(Z)N(R1)R2, 1H-

1] oct fi-6isn

Exo- 3’[%5}%03][4&14414 [?f e Cgégd;/agzloglﬁw hyI 8- aza- bi cy
cl o[ 3mkthyitadbnPtayhine pAéiy pheriain-dzyl r(w,pyrldln 4-yl.

Exo- 10- ( 8- Fur an- 3-yl net hyl - 8- aza- bi cycl o[ 3. 2.

1] oct 3-yl)-3-pyridin-4-yl- 10H phenoxa2| ne; Exo-1

f5|5t et %%cﬂbln@/d o[gccét@ﬁgﬁggﬁmﬁe? wﬁg ein Ry is selected from the

Exo- 3
r8feéh, & alkan | and phenyl: wherein
1] oct - 1OH- enoxaz(Tﬁn 1‘1 y f s I

I2 4] Gcaalkanyins sptmeallsﬁmbsﬂtld@dwm@n%&tme ggbgtiuents
cl ai m 1, t hat

[ 106 LRSS felprind oo grayR pRpsisting of pheny.

1] oct Aﬂkbn}loﬂiﬁmmﬁﬁﬁy Hiugd nand phenoxy; and wherein any phenyl-
3-yl)-pyrrolidin yI-rrethan

[ 10- ( 8OPtainiBY ﬁybswugablsmniwath\[ 3uf28tltl11]96'dvli@99¢ jo three

0 h

(100 [ S0pLIMBfsyRdGrderl fefocséd from me ofSEip1RENg of

1] oct C?q -oalkan) Epheatkanbioxy) ﬂuoro and hydroxy, or Ryand R taken
yl)-pyrrolidin-1- I-matha

io ( 3I(pg@tgﬁt WL“S} [tlp@pﬁggge@_tg Bh H"i/%‘l %r[e3at§ached form a pyrrolidinyl

%] SIC; ? éfgnéﬂna&) QWFH d?%]la rlbyrroildl mgl or pip plpendmyl is optionally
substltuted W|th a substituent selected from C1 3alkanyl or hydroxy; and
R; is a substituent selected from the group consisting of
benzo[1,3]dioxol-5-ylmethyl, carbamimidoyl, 1-H-imidazol-4-ylmethyl,
phenyliminomethyl, 1-prop-2-ynyl, thioformyl, 2-hydroxyphenyl-methyl, -
hydroxy-ethyl, methoxy-ethyl, 2-methyl-allyl, 2-methyl-but-2-enyl, allyl,
furan-3-yimethyl, H, Me, methylthioethyl, phenethyl, pyridin-2-yl methyl,

and thiophen-2-yl methyl.

56. The compound according to claim 51 wherein Ry is hydrogen, ethyl, or
methyl; R; is methyl, ethyl, phenethyl, or hydrogen; or R1and R taken
together with the nitrogen to which they are attached form pyrrolidin-1-yl,

3-hydroxypyrrolidin-1-yl, or 3-(S)-hydroxypyrrolidin-1-yl.

57. A compound of Formula (I):
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(3-Hydroxy-pyrrolidin-i-yl)-tiO'8-phenethyl -8-aza-bicy
clo[3.2. 1]oct-3-yl)-

wda depbenet hi azi n- 3-yl ) - net hanone; PCT/US2005/046691
{10-[ 8- (3- Met hyl - but - 2- enyl ) - 8- aza- bi cycl o[ 3. 2.
1] oct-3-yl)-1 OHphenot hi azi n-
3-yl)-(3-methyl-pyrrolidin-1-yl)-nethanone;

[ 10- ( 8- Met hyl - 8- aza- bi cyef o[ 3

1] oct - 3-yl ) - 10K phenot Rij-axin- 3

-yl - net hanone; R4—|/

(3- Hydr oxy-pyrrolidin-g-yT)- yl - 8-aza- bi cycl o

[3.2. 1]oct-3-yl)- 10H pienot h| azi n-3-¥!) - met hanone;
10- (8- Met hyl - 8-aza- bicycl o[ 3.,.Z~1]oct-3-yl)-1

OH phenot hi azi ne- 3- car boxyl i ci d et hyl am de;
Endo- 10- ( 8- Aza- bi cycl o[ 3. 2. N

1] oct - 3-yl ) - 10H phenoxazi ne- 3- @@rboxyllc acid

di et hyl am de; Endo-1

0- t 8- Thi ophen”-yl net hyl - 8- Paamblacliy! o[ 3. 2.

1] oct-3-yl)-i OHphenoxazi ne- 3-carboxylic acid
WRRMIN: ani de;

1] og eI bR SR MUY gt Rebboifafingofeny.
di et hy2- amlr[tn:arlﬁmiyi phenyl 1H—tetrazpl 4-yl 2 -methyl-tetrazol-5-yl,
O gy B o S5 LY 2 et srniono-o1

di et hyjam Q%lth@&@z& @ok@-ﬁﬁhe@ei B}ﬂ]oﬁatﬁ?a@w@of-?fd)@i 2y2-or

1] oct - 3-yl) OH phenoxazi ne- carboxylic acid
di et hypwiaindd:yl;Endo- 1
za- bi cycl o[ 3. 2.

0"8; j
1] O&W{,’hvjrgg%n%/ﬂqs ’o?[aeﬁhﬂ 3-carboxylic acid

di eRY¥d gelbéted fRI@nd group consisting of hydrogen, Cq.salkanyl and
0-[ 8- (3- Met hyl - but - denpl)-8-azz(i;blcycg 14 y

of 3
1] oct -Rhepyk M@@%@n@d&@nm@o@mlw@pstwt%wah one to three
di et hyd Aitliflgnts independently selected from the group consisting of phenyl,

®olidin-1

C..4alkanyloxy, hydroxy, fluoro, and phenoxy; and wherein any phenyl-
containing substituent of R, is optionally substituted with one to three
substituents independently selected from the group consisting of
Ci.gsalkanyl, Cqsalkanyloxy, fluoro, and hydroxy; or R1 and Rz taken
together with the nitrogen to which they are attached form a pyrrolidinyl
or piperidinyl ring wherein said pyrrolidinyl or piperidinyl is optionally
substituted with a substituent selected from C1.zalkanyl or hydroxy;

R3 is selected from the group consisting of hydrogen, methyl, allyl,
2-methyl-allyl, propynyl, hydroxyethyl, methylthioethyl, methdxyethyl,
thioformyl, phenyliminomethyl, phenethyl, and heteroaryl(C+.g)alkanyl
wherein the heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyl, thienyl, pyrimidinyl,
pyrrolyl, quinolinyl, isoquinolinyl, tetrazolyl; wherein the phenyl in any
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Endo-1 0-[8-(1
H I m dazol - 2-yl net hyl ) - 8- aza- bi cycl o[ 3. 2.
wa@eeR7¢/l ) - 1 OHphenoxazi ne- 3-carboxylic aciBCT/US2005/046691
di et hyl am de; Endo-1 O“8- Benzyl - 8- aza- bi cycl o[ 3. 2.
1] oct-3-yl)-1 OH phenoxazi ne-3- carboxylic acid
di et hyl am de; Exo-10-(3-Aza-bicycl o[ 3. 2.
1] oct - phehyl-comtaiphgrexstiivesnt 3 optidrally substitited with one hydroxyl
di et hyl| gm de; Exo-10-(8-Phenethyl -8-aza-bi cycl o 3. 2.
1] oct - 9%% 10H phenoxazi ne- 3- carboxylic acid

di et RylsHIR three substltuents |nd é)endently selected from the group
Exo- 10- ( 8- Pel{rldln 2-y aza- bicyclo[ 3.2
¥

1] oct - gow rJgomwﬁ@ﬁazcn@lkenda@mﬁmany@m|halogen phenyl,

o LA iRl ool ol gyl sl soauinoliny,
1] oct - Boyhiazdlyl Hyxarokh xagolyR pseaRayybyrazel§l, pyridazinyl,

di et hyl am de;

Exo- 10PyRdipgl RuEiRdingy pyrolyh pujnaling; setrzelidi thjagzopyl, thienyl, and
1] oct 10Hphenoxazi ne- 3-carboxylic acid

di et hyﬁ%a'!‘%%t

Exo-Rdis(dRygerdi n- 2- yl nmet hyl - 8- aza- bi cycl o[ 3. 2.

1] o OHphenoxazi ne- 3-carboxylic acid
di et/& %E’?égﬂ*&xo 10- (8- Benzyl - 8- aza- bi cycl of 3. 2.

1] Oc\t’rs3('))6r)s 1 OH phenoxazi ne-3- carboxylic acid

di et hyl am de; or

Exo 46 (O&)r'NH,aamxﬂ 2-yl met hyl - 8- aza- bi cycl o[ 3. 2.
oct Hphenox

POk RO B hers. ol ad% and rBRNarsutigaly

| accdptabld LiteGh&rtodn- 3-yl met hyl - 8- aza- bi cycl of 3. 2.
1] oct-3-yl)-1 OHphenoxazi ne- 3-carboxylic acid

di et hyl am de; Exo-1 0-[8-(1

Iﬁslé(r:nt d‘gﬁeppnﬁ/l e e aZ?:akl)rln g1 whe?eln Rz is a substituent
selected from the group conS|st|ng of hydrogen, Ci.4alkanyl and phenyl;
wherein Cq_4alkanyl is optionally substituted with one to three
substituents independently selected from the group consisting of phenyl,
Cs.salkanyloxy, hydroxy, and 2,6-dimethyl-phenoxy; and wherein any
phenyl-containing substituent of R, is optionally substituted with one to
three substituents independently selected from the group consisting of
Ci.salkanyl, C4salkanyloxy, fluoro, and hydroxy; or R and R, taken
together with the nitrogen to which they are attached form a pyrrolidinyl
or piperidinyl ring wherein said pyrrolidinyl or piperidinyl is optionally
substituted with a substituent selected from Cs.zalkanyl or hydroxy.

59. The compound according to claim 31 wherein Rz is a substituent
selected from the group consisting of benzo[1,3]dioxol-5-yimethyl,
carbamimidoyl, 1-H-imidazol-4-ylmethyl, phenyliminomethyl,

1-prop-2-ynyl, thioformyl, 2-hydroxyphenyl-methyl, hydroxy-ethyl,
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3-carboxylic acid diethyl am de;
Endo- 10- ( 8- Aza- bi cycl o[ 3. 2.

wat@eeRg/| ) - 7- pyri di n- 3-yl - 10H phenoxazi n- 4- BCT/US2005/046691
Endo- 7- Pyridin-3-yl -1 0-(8-pyridin-2-yl net hyl
-8-aza-bicyclo[3.2. 1]oct-3- yl)-1 OH phenoxazin-4-ol;
Endo- 10- ( 8- Aza- bi cycl o[ 3. 2.
1] oct -rBethoxyesthygt Bargthgl-alip i 2inmetBythut-L-erydh sty xBurama:-ylmethyl,
Endo- 65 Met hoxy- 3, pyr,idi n: 3-yl -10- (.8-pyrj di n-2- Imsth I
- o i e sthidioathyto Bty Byl EH i Slelay dnd ™'
Endo- ]tﬂrdp%eﬁzﬁyﬁh@t}ﬁﬂ ahd Ryis one to two substituents independently
1] oct-3-yl)-7-pyridin-3-yl-1 OH phenoxazi n-4- ol ;

Endo- 7se|1mted |fmmih& goup consisting of hydrogen, C+ 4alkanyl
3| § 81 aglﬁ%}}& Zi %br Bhgﬁﬂ Rjrgxﬁl iR gagolylllrﬂﬂzoﬁﬂ indolyl,

Endo- lﬁdél&)ﬂ’h%mﬂbwyl as@qanbllwchcfhihzblyl isoxazolyl, oxazolyl,
1] oct-3-yl)- r|d|n 3-yl -1 OHphenoxazin- 4-ol;
Endo- 10/4@aghn @yfﬁ | m[r azinyl, pyrldmyl pyrimidinyl, pyrronI quinolinyl,

é]nggt é%\/é%%.lg ’f”%ﬁg'%’fménﬂyéh |h§,8%(§{l - 10Hphenoxazi ne;

pyridi n-2-yl met hyl
- 8- azablcyclo[ 3. 2. 1] oct - 3-yl ) - 10H phenoxazi ne;
Endo- 6- Met hoxy- 10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2.
1§®ct - Bag cpmpopnd iagicording ;a clalmmpmem 8 ired substituent

5ﬂf'ghe ?%t%f]jﬁr%‘{’ 3“‘3%%&%;0 b@e%at}ﬂf%gﬁt 3ol Blyimethyl
Endo- %drBafrﬂMrdo@rl Hhﬁlflﬁ‘ﬁd‘é/im& ﬂ&ﬁeﬁyﬂbﬁbﬁgﬁnfﬁomethyl

1] oct-3-yl)-1 OHphenoxazi n- 3-yl)-phenyl }-acetam de;

Endo- N--prog-2eynys thrmefmvérQ by@rqawh?mylgngt AL hveyerysti.2
1] O%e%&y)ath%%@ﬁ?%ﬂ%—ﬂ}f methyl, H, Me, methylthioethyl, and
phenethyl; R, is one to two substituents independently selected from the
group consisting of hydrogen, methyl, methoxy, bromo, fluoro, o'- or
B'-phenyl, o'- or B'-pyridinyl, a'- or B'-furanyl, and hydroxy.

61. The compound according to claim 31 wherein Rj 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
phenyliminomethyl; and Ry is a substituent independently selected from
the group consisting of hydrogen, methyl, methoxy, bromo, fluoro, a'- or
B'-phenyl, a'- or B'-pyridinyl, o'- or B'-furanyl, and hydroxy.

62. A compound of Formula (I):
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3-yl)-phenyl } -acet am de;

Endo- N-{2-[ 10- (8- Pyri di n- 2-yl nmet hyl - 8- aza- bi cycl o[ 3. 2.
wa@eeR7e¢/| ) - LOHphenoxazi n- 3-yl) - phenyl } - acet Bai/ug82005/046691

Exo- N-{2-[ 10- (8- Aza-bicyclo[3.2. 1]oct-3-yl)-1

OH- phenoxazi n-3-yl)- phenyl }-acet am de;

Endo- N-{ 2- [10 (8- Aza- bi cycl of 3. 2.

1] oct -3 oxy-1 OH- phenoxazi n-
3-yl) I@ ;

Endo- = Ki cycl o[ 3. 2.

1] oct - 3pyl ) - 6- OXYy~ Othenoxazi n-

3-yl)-phen$l } - aget am de}®

10- ( 8- Phenet hy}<8yaza- bi cycl o[ 3. 2.

1] oct-3-yl) - 3- tetrazol -5-yl ) - 10Hphenot hi azi ne;

10- (8- Pyri di n-24yl met hyl -8-aza-bicycl o[ 3. 2.

1] oct - 3-yl) - 3- (R3H-tetrazol 5- yl)-1 OH phenot hi azi ne;
10- (8- Aza-bicyclo[3.2. 1]oct-3-yl)-3-(1

H-tetrazol Fo,rh)ula(r)l-l- phenot hi azi ne; N. N-D et hyM> Cb

- phen -aza- bi c 2. 1l]oct-3-yl)-1
SRRSO 162008 R, ne. )

P &?r@kgsam lof Fer(mﬁlaR}')rWHéﬂév?G’l%')‘H\bd’letlﬁrlé\ﬁﬁrd&'a%ﬁﬂyﬁ .18 1H-

-10Hp enot hi azi ne- 3- car boxam di ne;
10- (rﬁldazoh&-lyl»-mm& B w@rm{otxow, Rrlis &t;-\BisyD) agd (‘\1|s -CH,CHo-;

%&h@%ﬁﬁ{; o? géq%BI @gwﬁ?r%tlrg %&dlgt%l%n%o%w\nw R3 is furan-
OHPB?TL%&h £Rtgs aehy“(ﬂfwaﬁf’ﬂéjﬂ-lﬂ‘ﬂs O: and A is -CH,CHy-;
10- (8- Az clo

H @@mpgupdpf Oﬁ@u{ad*)wvlgew sV, 8- q,lpﬂyylammocarbonyl R®is H; R*

1] Og&%%r% g?r é—P\ﬁ% yl QE’&_@CF%@-&I ‘azi n™- ol ;

%b@hb@&Mdb(ﬁFbﬁnnﬁt(thhéreMG isll‘wvsdhe[tﬁjlé’mmocarbonyl R®is H; R?
1] oct-3-yl)-1 QHphengt hi azi ne- 3- caré)ﬁxyl ic acid
di etwrrgﬁﬂ@é(y R%is H; Yis O; and Ais -CHz

a compound of Formula (I) wherein G is N,N-diethylaminocarbonyl; R%is
pyridin-2-yl-methyl; R* is H; R%is H; Y is O; A is -CH,CH.~;

a compound of Formula (I) wherein G is N,N-diethylaminocarbonyl; R3 is furan-
3-yl-methyl; R*is H; R%is H; Y is O; and A is -CH2CH,-;

a compound of Formula (I) wherein G is N,N-diethylaminocarbonyl; R? is thien-
2-yl-methyl; R*isH; R%is H; Y is O; and A is -CH,CHa-;

a compound of Formula (I) wherein G is N,N-diethylaminocarbonyl; R3is
benzyl; R*is H; R%is H; Y is O; and A is -CH,CHz-;

a compound of Formula (I) wherein G is pyridin-3-yl; R® is furan-3-yl methyl; R*
is H; R%is H; Y is O; and A is -CH,CHg~;

a compound of Formula () wherein G is N,N-diethylaminocarbonyl; R® is furan-
2-yl methyl; R*is H; R°is H; Y is O; and A is -CH2CH2-;

a compound of Formula (I) wherein G is N,N-diethylaminocarbonyl; R%is'H; R*
is a'-methyl; R%is H; Y is O; and A is -CH,CHa-;
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10- (8- Aza-bicycl o[ 3.2. 1]oct-3-yl)-8-nethoxy-1

OH phenot hi azi ne-3- carboxylic acid diethylam de; or
wa0e06B692z@- bi cycl o[ 3. 2. 1] oct - 3-yl ) - 6- hydr oxy- BRCT/US2005/046691
OH phenot hi azi ne-3- carboxylic acid diethylam de. 67.

A conpound according to claim1l that is: Endo-1

0- (8- Pyridi n-2-yl net hyl - 8-aza- bi cycl o 3. 2.

H cxmhpeuyd pf FoonplaghoxbeteireG is/\ Aktisttyllamingsatbonyl; R® is H; R*

di et
I ekss‘XFR?}% R s $lineisn§i 284 A8 -GGz 3. 2.
&6tpdubld bf Bofrtat( wnén@m @ is W, \-diceHylahgioeatiomsi; RS is H; R?

Endo }fo 8- Pyri di n- | -8-aza-bicycl o[ 3. 2.
1] olﬁtHBRyI% HBY(IS.Q-Itaéld /éi%’rCHingh )-1 OH phenoxazi ne;

7§83y 7 FofitNyme eiTeyR y NPaRffgntcafion ° is H; R
H-2I i@lgxaéirsamov 15(1;}ra¢1,d /EgsiGCHz‘EbH:IB I(1 -
m dazo za- bi L2,
(]jﬁ eemnpaupd pf Egrmﬁﬁe&bwagrq%@% lgji 'Obwla@irp@%ponyl; R®is H; R*
I e[ﬂg g kﬁé RﬁggﬁtYéS (e)h aInsj Aélsaza cycl o[ 3. 2.

(]ja] oomhmpaupld)offﬁkﬂphlar(d))mherm Gais déNsdiethylamirsicarbonyl; R? is H; R*
I et
End&* ')7/l gyl's’f B ¥-18.Q51angoA (8-GhaGldan- 2- yI net hyl - 8- aza- bi ¢

)érﬁ %})and H[f%ffmﬁta A(g a\)/g%%éjr?GgQW%éié&HyIAmMOcarbonyl R%is H; R*

1] ot GSGhM)I)o &ty i, oxig-Qi0aAchA d ok ZC hlo-;
e O BUCR PEERBYE el WY ROt b Y A diettyainogaghqny R° is H R’
OH mﬂsnﬁm, REiSH; Yo oxand A iatH,GHgt; hyl ani de;
a compound of Formula (1) wherein G is 2-methylcarbonylamino-phenyl; R%is
H; R*is H; R%is H; Y is O; and A is -CH,CH.-;
a compound of Formula (1) wherein G is pyrrolidin-1-yl; R®is H; R*is H; R®is H;
Y is O; and A is -CH2CHa-;
a compound of Formula (l) wherein G is N,N-diethylaminocarbonyl; R3 is furan-
3-yl-methyl; R4 is H; R%is H; Y is O; and A is -CH,CHy-; and
a compound of Formula (1) wherein G is N, N-diethylaminocarbonyl; R3 is furan-
3-yl-methyl; R* is H; R%is H; Y is O; and A is -CH,CH,-.

63. A compound according to claim 1 that is:
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid diethylamide;
(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-
10H-phenoxazin-3-yl]-methanone;
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid methyl-phenethyl-amide;
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6- Hydr oxy-1 O-(8-phenet hyl - 8-aza- bi cycl of 3. 2.

1] oct-3-yl)-10 Hphenoxazi ne- 3-carboxylic acid
waele@blogd2aém de; Endo- PCT/US2005/046691

10- (8- Pyri di n-2-yl net hyl - 8- aza- bi cycl o[ 3. 2.

1] oct-3-yl)-1 OHphenoxazi ne- 3-carboxylic acid

di et hyl am de;

Exo- 1(Er(08>-13®-(8<ﬁza—!2|cydzln’g&21§t]ooﬁ-3ay!}}3k(i1 tlytettragz6l-2-yl)-10H-
1] oct - :‘F % g 10Hphenoxazi ne- 3-carboxylic acid
di et hyA %Z'Eﬁdo 10- ( 8- Aza- bi cycl o[ 3. 2.

1 -
E] 27; E’lind 38 0- Z\Z%ildgﬁ g ﬁm&ﬂyls%a(nbi%wzsﬁm Ridet-3Y1)-3-(1H

1] oct -tetrgzc)l-SFyWOi-blphemwme phenoxazi n- 4- ol

T oct By | AEBER e BeBERIT e RS S @y-te;azo' 5-y1)-

conposigH-BRekeEHih& Ng the dextror ot atory enanti omer
of a conpound according to claim1l wherei

id
conpodindah0-(8-Axsblicyelpide- Mo at-3ed)-N: Hrﬁl@iﬁw' ?OH -phenoxazine-3-
Ievorota?t%&@{.m LRTer of said conpound. 69. A

conpositTT o conprising the | evororotatory enantioner

of a CEJriﬂlﬂNﬁﬂ-memgl-d 0H8- ptylnldm ];a4ylméthyher=mmblsmld[3 .2.1]oct-3-yl)-
conposjtion is substantja ree fromthe
dext r S¥H-2h8RYXaZiRersr C35PO 'Hl"lﬁmpound 70 A

Co”poyﬁdooﬂbﬁygﬁmﬁﬁtre i‘rg/a'zss&i?bl ?s?qu@&%lsh)-mH-

accor di ng conposition’is
subst qﬂ‘tejmbdaxzinéﬁbeafhommrﬁdhee;endo i soner of said

" sonerbisio- 2B ARe HoRalaRrHorEs sl Th-PTRRGRes 4T

conpogphtg, @Jexé&a%Hngdﬂétl ally free fromthe exo isoner

of said ¢onpound
endo-10- (8-Aza -bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid amide;
Endo-3-[10-(8-Pyridin-2-ylmethyi-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl]-4H-[1,2,4Joxadiazol-5-one;
Endo-3-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-
3-yl-4H-[1,2,4]oxadiazol-5-one;
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid diethylamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-phenoxazine-3-
carboxylic acid diethylamide;
6-Methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
6-Hydroxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
6-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-

3-carboxylic acid diethylamide;
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72. A pharmaceutical conposition conprising a

conpound, salt or solvate according to any of clains 1
wadivenet7ev t h a pharmaceuti cal ly accept abl e caPeT/€62005/046691

exci pient or diluent. 73. A veterinary conposition

conprising a conmpound, salt or solvate according to

claim1l adm xed with a veterinarily acceptable

carri di0-&biephydrit-aza-bigytioth2,110at-3-X ) hél eanal-Sayl)-10H-

conposi,tion_conprising a conpound, salt or solvate

accor@ﬁ?@of(%z'l??ai m 46 adm xed with a pharmaceutically

acceptheil-BictiayIt1 B(8-mXeyHB-824-bitycit[8.2e11bet-391)- TOH-phenoxazine-
vet eri nary conposition conprising a conpound, salt or
sol vatEcaibosaaiidiget o cl ai m 46 adni xed with a

76, A SEIOeNBHAARLAM BieBiofd 2 oGS M. pRendlatEBly-aH
conpoymng, 4leradiazol-5eheat e according to claim 49

adm xed with a pharnaceutically acc able carrier,
exci pi1é>n(8-6wr%-gwérﬁﬁthy*r&ta%&%&wf%ﬁ-ﬁimg-énadkgrw -3-y-10H-
conpri,sy 2 ound, salt or solvate according to

o} mPy R asidg )

claim with a veterinarily acceptable
car r i eM-{2-¢x@{®iFeman-Grylniethyd8-aza-Bicyslofh arijectedyl) <idH-

conposition .conpri si conpound, salt or solvate
acggr Cnhg@o{%a@g%wﬁ-@ggggl}ﬁagg 'Wth. a phar rmceu;/i cally
accept gfee R RMethPlbut DXEhy)-8Hza0bicHIbIaen ]oc?—g—yl]égiptyrigirn-&yl-

veterinary conposition conprising a conpound,
sol vat'®@hrpbendihirging cl ai m 50 admi xed with a

veteringl Ly 25£50480 RaFeS MRty RS A R 52l ci8f3. 51148 A vi)-10H-
phenothiazine;
10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-3-pyridin-4-yl-
10H-phenothiazine;
3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine; or
3-Pyridin-4-yl-10-(8-thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenothiazine.

64. A compound according to claim 1 that is:
N-{2-[10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-yl]-
phenyl}-acetamide;
N-{2-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-
yl]-phenyl}-acetamide;
N-(2-{10-[8-(1H-Imidazol-2-ylmethyl)-8-aza-bicyclo[3.2.1]oct-3-yi]-10H-
phenothiazin-3-yl}-phenyl)-acetamide;

N-{2-[1 0-(8-Methyl-8-aza-bicyclo[3.2.1]oct—3-yl)-1 OH-phenothiazin-3-yl]-
phenyl}-acetamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-phenothiazine;
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80. A pharmaceutical conposition conprising a

conpound, salt or solvate according to claim5 1
wadivenet7ev t h a pharmaceuti cal ly accept abl e caPeT/€62005/046691

excipient or diluent. 8 1. A veterinary conposition

conprising a conmpound, salt or solvateaccording to

claim5 1 adm xed with a veterinarily acceptable

carri é‘d-;{Z-é‘k@-i(%-iP@atbi@yle{BLZJé]ﬂC.t-3832)-1Wylrﬂmwtﬁéaﬁ%&ﬂ'phenw}'

conposi tion. conprising a conpound, salt or solvate

accorcﬂcr%amlﬁj%cl aim 57 adm xed with a pharmaceutically

acceptan{eARALS-aes-bicski[Bi2eTbcts-yii 3-pendin-B§i-16H-

veterinary conposition conprising a conpound, salt or

sol vatRhendtiiadingy to claim 57 adnixed with a

veteri ' C . LhiQr oY I il e
L R RGBT A O bR caine
conpoufrito-$64(B-Ritenethy-8-azabioyc ] 319 1octed-gl ¥8-p@ridin-3-yl-10H-
adm xed with a pharmaceutically acceptable carrier,
exci piRiRNO¥AZIR] uent . 85. A veterinary conposition

Cl o maS e RIPIAP 0 @i PN FEERERNEIS 2. Moot 3

claim a ve accept a
carri ef)-1@Hgh@Enerazine; di |l uent. 86. A pharnaceuti cal

conmposition_ c rising a.,c oun sal t .oy. sol vat .
accor rﬁ.‘go—{l 9'(8%@’?'6733% Htﬁ%'i‘ﬁ@aﬁ%‘?ya%&%&r E%%TY®§§PYSWIH-3-)'|-
accept@ip BheabkaAhe; €xcipient or diluent. 87. A

veterinary conposition conprising a conpound, salt or

sol vatEndeddrytiding3ty-10HE-hiadherd@qyiraethyl-8+aza-bicyclo[3.2.1]oct-3-

vet er iyrl])qlié)ll-lyphaecn%?(g%%g;l e carrier, excipient or diluent.
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-phenoxazine;
Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-
phenoxazine;
Endo-3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazine;
Endo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-
10H-phenoxazine;
Endo-3-Pyridin-4-yl-10-(8-thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazine;
Exo-3-(3-Pyridin-3-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester;
Exo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-.
phenoxazine;
Exo-3-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-

~ 10H-phenoxazine;

Exo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-
10H-phenoxazine;
Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-phenoxazine;
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88. A pharmaceutical conposition conprising a
conpound, salt or solvate according to claim®64
wadivenet7ev t h a pharmaceuti cal ly accept abl e caPeT/€62005/046691
exci pient or diluent.89. A veterinary conposition
conprising a conmpound, salt or solvate according to
claim 64 adm xed with a veterinarily acceptable
carr i drxo-#3(8Hhemetioyl-Gpzarbioyclofd 2. %0 eyridigef-yl-10H-
conposi,tian aprising a conpound, sal t or solvate
accora[?r}?é‘of(%z'g?al m 65 adm xed with a pharnmaceutically
accept2kl-8-Feaidin-aryl-16x@-pyraiit-20yindéthyl @ bza-Bickclof8.2.1]oct-3-yl)-
veterihary conposition conprising a conpound, salt or
sol vat@%@b@@@*ﬂ?@n@o claim65 admixed with a

veteri r [ i ;
92. AD ar%ce Ica ﬁcowq@sﬂ{ ?%ﬁ'%%?lzgﬂ%% yﬂ 3 B?H&m Ayl
corrpoumH phehbxaming,ol vat e according to claim 66
adm xed w t har al | C | e reier,
exci pi etérinary 581 B

S s B CopsL. oarau ey opbandr
corrprl%%ém g-irgmround, salt or solvate according to
claim aém xed with a veterinarily acceptable

carri eexo-8{t0-§8¢rta- bicydlb[mén1]oct{§54yl)—AObhalnem'n@z'tri-adl]AH-
conpo n c a compound, salt or solvate
accorid1r#g2]f’5a€'ggphg adm xed with a pharnaceutical ly
acceptable carrier, excipient or diluent. 95 A
veterinary conpositi on conprising a conpound, salt or
B4.vat & cagpouddrgcoeding & Blaid faghat led With a

veterinarily acceptable carrier, exci 5) ient aqr dil
[10-(8-Furan-3-yimethyl-8-aza-bicyclo[3.2. T]oct-3-yl)-10H- phenothlazm-

3-~yl]-pyrrolidin-1-yl-methanone;
[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-yl]-
pyrrolidin-1-yl-methanone;
{10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-
phenothiazin-3-yl}-pyrrolidin-1-yl-methanone;
[10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-
3-yl]-(3-hydroxy-pyrrolidin-1-yl)}-methanone;
(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenothiazin-3-yll-methanone;
{10-[8~(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenothiazin-3-yi}-(3-methyl-pyrrolidin-1-yl)-methanone;
[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-yl]-
pyrrolidin-1-yl-methanone;
(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenothiazin-3-yl]-methanone;
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-

carboxylic acid ethylamide;
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Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid diethylamide;
Endo-10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-(8-Thiazol-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
Endo-10-(8-Pyridin-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-[8-(1H-Imidazol-2-ylmethyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-(8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid
diethylamide;
Exo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
Exo-10-(8-Pyridin-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Exo-10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Exo-10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenoxazine-3-carboxylic acid diethylamide;
Exo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H- -
phenoxazine-3-carboxylic acid diethylamide;
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66.

Exo-10-(8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide; or
Exo-10-(8-Thiazol-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

phenoxazine-3-carboxylic acid diethylamide.

A compound according to claim 1 that is:
Exo-10-(8-Furan-3-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Exo-10-[8-(1H-Imidazol-2-ylmethyl)-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-3-yl-10H-phenoxazin-4-
ol;
Endo-7-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazin-4-ol;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yI}-6-methoxy-3-pyridin-3-yl-10H-
phenoxazine; '
Endo-6-Methoxy-3-pyridin-3-yl-10-(8-pyridin-2-yimethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-4-yl-10H-phenoxazin-4-
ol;
Endo-7-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazin-4-ol;
Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-4-yl-10H-
phenoxazin-4-ol;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-3-pyridin-4-yl-10H-
phenoxazine;
Endo-6-Methoxy-3-pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine;
Endo-6-Methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-
4-yl-10H-phenoxazine;
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Endo-N-{2-[10~(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl]-
phenyl}-acetamide;
Endo-N-{2-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl]-phenyl}-acetamide;
Endo-N-{2-[10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl}-phenyl}-acetamide;
Endo-N-{2-[10-(8-Pyridin-2-yImethyl-8-aza-bicyclo[3.2.1]oct-3-yi)-10H-
phenoxazin-3-yl]-phenyl}-acetamide;
Exo-N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl}-
phenyl}-acetamide;
Endo-N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-hydroxy-10H-phenoxazin-
3-yl]-phenyl}-acetamide;
Endo-N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-
phenoxazin-3-yl]-phenyl}-acetamide;
10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-
phenothiazine;
10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-
y)-10H-phenothiazine;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-y1)-10H-phenothiazine;
N,N-Diethyl-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carboxamidine;
N,N-Diethyl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carboxamidine;
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-
phenothiazine;

N,N-Diethyl-1 O-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH-
phenothiazine-3-carboxamidine; '
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-3-pyridin-3-yl-10H-
phenothiazine;

10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-3-yl-1 OH-phenothiazin-4-ol;
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6-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carboxylic acid diethylamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-phenothiazine-3-
carboxylic acid diethylamide; or
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-hydroxy-10H-phenothiazine-3-

carboxylic acid diethylamide.

67. A compound according to claim 1 that is:
Endo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-
y}-10H-phenothiazine;
Endo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1H-
tetrazol-5-yl)-10H-phenoxazine;
Endo-3-[10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl]-4H-[1,2,4]oxadiazol-5-one;

Endo-10-[8-(1H-Imid azoI—2-yimethyl)—8-aza-bicyclo[3.2. 1]oct-3-yl}-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-7-Pyridin-3-yl-10-(8-pyridin-2-ylmethyi-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazin-4-ol;
Endo-N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-hydroxy-10H-phenoxazin-
3-yl]-phenyl}-acetamide;
Endo-10-(8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
6-Hydroxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;

Endo-1 O-(8_-Pyridin—3-y|methyl-8-aza-bicyclo[3.2. 1]oct-3-yl)-10H-

phenoxazine-3-carboxylic acid diethylamide;
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68.

69.

70.

71.

72.

73.

Exo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-4-yl-10H-phenoxazin-4-
ol;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-3-yl-10H-phenoxazin-4-
ol; or
Endo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-

10H-phenoxazine.

A composition comprising the dextrorotatory enantiomer of a compound
according to claim 1 wherein said composition is substantially free from

the levorotatory isomer of said compound.

A composition comprising the levororotatory enantiomer of a compound
according to claim 1 wherein said composition is substantially free from

the dextrorotatory isomer of said compound.

A composition comprising the exo isomer of a compound according to
claim 1 wherein said composition is substantially free from the endo

isomer of said compound.

A composition comprising the endo isomer of a compound according to
claim 1 wherein said composition is substantially free from the exo

isomer of said compound.
A pharmaceutical composition comprising a compound, sait or solvate
according to any of claims 1 admixed with a pharmaceutically

acceptable carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate

according to claim 1 admixed with a veterinarily acceptable carrier,
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81.

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 46 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 46 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 49 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 49 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 50 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 50 admixed with a veterinarily acceptable carrier,
excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 51 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
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according to claim 51 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 57 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 57 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 62 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 62 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 63 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 63 admixed with a veterinarily acceptable carrier,

excipient or diluent.
A pharmaceutical composition comprising a compound, salt or solvate

according to claim 64 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.
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95.

A veterinary composition comprising a compound, salt or solvate
according to claim 64 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 65 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 65 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 66 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A veterinary composition comprising a compound, salt or solvate
according to claim 66 admixed with a veterinarily acceptable carrier,

excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 67 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.
A veterinary composition comprising a compound, salt or solvate

according to claim 67 admixed with a veterinarily acceptable carrier,

excipient or diluent.
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