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CROSS- REFERENCE TO RELATED APPLI CATI ONS This application clains benefit to
U.S. Provisional Application Serial Nunmber 60/638, 315, filed Decenber 22,
2004, incorporated herein by reference in its entirety. STATEMENT REGARDI NG
FEDERALLY SPORMOMFIIMESEARCH OR DEVELOPMENT  The r esearRET/GRI0DSMessel opent

of the invention described bel ow was not federally sponsored. BACKGROUND
The term "opi ate" has been used to designate pharmacol ogically active

al kal oi ds derived fromopium e.g., norphine, codeine, and many

sem -synthetic congeners o hi ne. t t |,S0 on of peptide
conpounds wi th norphine-|Ii &qu '-6‘123‘ ﬁu@ﬁb&m&ﬁ%s I ntroduced to
refer generically to all drugs with norphine-like actions. |Included anong
opi oids are various %S§-§§ EERENEETBIREIRT PRI AMpl [ICKgI8RE vity, such as
endor phi ns, enkephalins an lEiynorphi ns. I-%wever, sonme sources use the term
"opiate" in a generic sense, and in such"contexts, opiate and opioid are

ant agon; st of - manpARieAfers St enedh LD dovigbbabASRieERes sPal et or o or
bi ndi ng si t eNGMBér 6(ETRB NS, ed DettinberZE 7094, RRbRIHGted HRréIR S al | y enpl oyed
as anal gesics, but they may have many ot her pharnacol ogical effects as

wel | . Mor phi fefesercerilitgesdiretyi oi ds produce certain of their major effects
on the central nervous and digestive systens. The effects are diverse,
I ncl udi ng anal gesi a, drowsi ness, nood changes, respiratory depression,

di zzi ness, mentSTATEMENTREGARDING FEDERALLYISRONSORERRESPARCHIOR WO
2006/ 069276 PCT/ U82005/ 046691 in tS'gWELbh’ é/ ﬁract, decr eased
gastrointestinal notility, nausea, 35 Mhd alterations of the
endocrine and aut onom c nervous systens.

The research and development of the invention described below was not
federally sponsored.

BACKGROUND

The term "opiate" has been used to designate pharmacologically active
alkaloids derived from opium, e.g., marphine, codeine, and mariy
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 opiold has been used to refer 1o 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



When t herapeutic doses of norphine are given to patients with pain, they
report that the pain is less intense, |less disconforting, or entirely gone.
In addition to experiencing relief of distress, some patients experience
euphoria. However, when norphine In a selected pain-relieving dose is given
to a. pain-Weaes0pl’&i dual , the experience |Is not al wayPOIrEsaensseedinausea i s
common, and vomting nmay al so occur. Drowsiness, inability to concentrate,
difficulty I'n mentation, apathy, |essened physical activity, reduced visual

ty, d . di st f d I I
oo bi nd"opi oltne BIGH Bas, GeRBSsed HRstEpINERiAl Sy Gausqa ST, RaF: ne.
dynor phi s, aBer@SHr ShE Bhatihd 5% adtokoll Abrapisdterks. 0., Tor phi ne.

et or phi ne, di prenorphi ne and nal oxone) Subsequent” to the initial
dermonstration of o%anéh@ﬁn@ut@d@wseﬁmwhmeatr,egaenetmat@it,%dwth pan, H.

Sci ence (1973 C n
physi ol ogi cal eI'IIfr cIrPIhIaF oé%umol%)Ib%FﬁIt EEI %c}eIé @%\%(I?TIIB BI IIéBI sIIoorIIedIIIopl at es
served to del adﬁ%mtm&perphezrgp'éhéfdaf dmheps some Mmtsjexr@ér;anc'emwhona

I | ar| h I lly d i.d h b
Goscr | bott: | dBeMEVeT HBSR FIABHE i seigreed e B8 055EE S iFE2,ca o ave

sub-types V\PIaInﬂ‘Féb‘IﬁdlvMual thdeupérdhestd ﬂ&%a?élﬁléﬁ%tlﬁ%sed—@ 'dmrdon, A . at
al., Nature 1977) 267:495-499). Al three of these opi oid receptor types

appear to shapad w@lt@grmay alﬁchuraarowglaﬁasui@amhtnto aomntrat%rdlﬁlwm in For

exampl e, the. Rlo! S68R) OSee it aRek kv SBaslolEm AL, ol 2o, and

i nhi bi tion of Meuror via umc
activation antbtharby l'nayl arsuef Ca2+ channel s (Evans, C. J., In: Biological
Basi s of Substanc

d ford
DR ver oty P eoe’ (THO Sidioe] ciargns ¢ PRI Rrolecesian blﬂ?ee%m?ce%}s&ragﬁg&r USA

1990) 87:702 990
é o 70?25 s Sﬁp%ﬁfpe@tﬁ%ﬁ (eB tﬁe enﬁéph’ﬁlms d?’n@?p%'astg\:é@ﬂoﬁﬂ‘hng%d thd 990)

72:3092- 96) . AlkamWéme(efgmmpmm atmahlam diptengrrhing angd mxonab behavi or al
mani fest ati ong, Blod RAPR e ibbPadhuifuufdibAdt BialbindhnGUtek PGk €%BLand™ E &

Snyder, S. H., Science (1973) 179:1011-1014), the differential pharmacological

and physiological effects of both opiocid peptide analogues and alkaloid opiates

served to delineate multiple opioid receptors. Accordingly, three molecularly

and pharmacologically distinct opioid receptor types have been described:

delta, kappa and mu. Furthermore, each type is believed to have sub-types

(Wollemann, M., J Neurochem (1990) 54:1095-1101; Lord, J. A., et al., Nature

(1977) 267:495-499).

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

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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(1976) 198: 66-82). Such differences may be attributable in part to the
anatom cal location of the different receptors. Delta receptors have a nore
discrete distribution within the mammalian CNS than either nmu or kappa
receptors, WXM046BIT6concentrations in the anygdal oi d cROHUSR)S/BEHI at um
substantia nigra, olfactory bulb, olfactory tubercles, hippocanpal
formation, and the cerebral cortex (Mansour, A., et al., Trends in Neurosci

(1988)11:308-14). The rat cerebellum.is remarkably deyvoid of opioid
receptors incfVu --n{gPB@ma&%éminer B $98:66:82).ruchy differapcespipviles and z,
Wi, World Paligiy ] [ 'Eﬁ@,glpiperidines
that are opi galxd a;cla gﬁ%@#%gﬁaﬂkﬁg?%ﬁﬁggl@%glﬁgr@ﬁ;%&é st %/he conpounds
of the present inJRelta reseptors havesa moradisceate distriljutionvathin %eemanMIﬁn Vol une

xant hones, — dris ot BihG i 3P Ko Ritebfbis, v Hofl Shhafitaels B, Theoe
authors, hovevggdaleid comipiel, striatwa, substargigandracolfdstoryt b, ifaoiryir e or the

activity of the ompounds of the present inveption. British Patent GB
1128734 ( 1966barcles, BRpecAmPRVRITataN. dnd the garelral fatex (MBS Ae Fb2boi ne

that are anti-flaghs WN@hfbscﬂﬁbBBPPﬂBUérﬁiggghe rat&éreBelidth ‘i’ﬁe’ﬁ%rk%l??@eewﬂ’

diuretic, and/or vasoactive agents. Se, agents, however,
si gni fi cant | yoffapieid reeapiensieciuding dkita lepiojsk reseptors.nvent i on both structurally

and phar macol ogi cghl re o C b A I oi d
receBt or nodul gt o?é‘ %%Iogﬂﬁalfdﬂé@e?gs. &%%.Mé?g\l%ﬁfﬁ?{eﬁgy\i‘tﬁ)ggg% i)fgs%gl ta opiold
rT ﬁcept or slel eﬁikd:iueezgt@ifaryl a&ahylidenvlpmeggmbs thadt ave ogicidccanaigesics, thet doéenbdts.

ere is also,a need for ta opioid receptor gntagonists as
irmunosu!opres‘~:{~,‘§‘|’lf’§ﬁ3 OEﬁEQQ%ﬂ@rﬁ?A@&Ly‘déﬁﬁl%,res%‘éﬂ“(@%'loﬁr the treatment of
neurol ogi cal and p3sykAser bhd oﬁ@?_g'(.].'l\@é\tﬁcrféﬁﬁnltﬁdff Vblun‘ié‘?’(fj,tﬁa%%‘sm‘l)m

urol ogi cal and reproductive conditions, nedicanments for drug and &l cohol
abuse, agent sdis¢gjpse seneipipprighlidena derivativesiofdhionaathepas.ianthenes] ar agents

and agents T oL RS iRt trichs R U RbfoYertic SRRRES - THEY dfhdgduced
however, do not disclose or suggest either the structure or the activity of the
compounds of the present invention, |

British Patent GB 1128734 (1966) discloses derivatives of
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 néurological 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.



side effects. 3 WD 2006/ 069276 PCT/ US2005/ 046691 SUMVARY The present

i nvention is directed, inter alia, to conpounds of Fornula (I) and
conpositions conprising a conpound of Formula (1): Y~G R4 ; \ N\R5 6 N
i R3 Fornmula (1) wherein: Gis -C(Z)N(Ri )R2, Ce_ioaryl, or a heterocycle
sel ect ed fr &0 WREISH?T6up consi sting of imdazolyl, triazetyiusosdsazol yl,
oxadi azol yl, thiadiazolyl, oxathiadiazolyl, imdazolinyl,
tetrahydropyrimdinyl, thienyl, pyrazoiyl, pyrimdinyl, triazinyl, furyl,

i ndazolyl, indolyl, indolinyl, Isothiazolyl. isoxazolyl, oxazolyl,

| soxadi azol yl, benzoxazolyl, quinoli ﬁHMMXBXqui nol i nyl, and pyridinyl;
wherein aryl and i r i curastd it h one
to three substit utﬂr%fglgsﬁgggg%@ﬁ? f‘gf“ém gc’fﬁteég%?’?g%%?h? gr o%tgftggrﬁglf\ﬂ)i ng of
Cl. eal kanyl , @xd eerhpesitions @ampesing ayompound af karnpulaxh:,

hydr oxy(Cl_8) al kanyl, carboxy(Cl_8)al kanyk, Cl_8al kanyl car bonyl am no,

hal ogen, hydroxy, cyano, nitro, oxo,xthioxe  aun m®, Cl_8al kanyl am no,

di (G . eal kanyl)am no, Cl_eal kang}-thi o, Cl.ea yl sul fonyl , '

Cl8al kanyl sul fonyl am no, am nocarb ~_ amLABERT ocar bonyl ,
am nocar bonyl am no, . N Rs
A
N
R3
Formula (I)
wherein:

G is —C(Z)N{R4)Rz, Cs-10aryl, or a heterocycle selected from the group
consisting of imidazolyl, triazolyl, tetrazolyl, oxadiazolyl,
thiadiazolyi, oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl,
thienyl, pyrazolyl, pyrimidinyl, triazinyl, furyl, indazolyl, indolyl,
indolinyl, Isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, and pyridinyl; wherein ary|
and the heterocycles of G are optionally substituted with one to

three substituents independently selected from the group
consisting of Cqgalkanyl, Cs.salkenyl, Co.galkynyl, Cq.salkanyloxy,
hydroxy(Cy.g)alkanyl, carboxy(C+.g)alkanyl,
C1-galkanylcarbonyiamino, halogen, hydroxy, cyano, nitro, oxo,
thioxo, amino, Ci.salkanylamino, di(Cq.galkanyl)amino,
Ci.galkanyithio, Cq.galkanylsutfonyl, Cy.galkanylsulfonylamino,

) aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonylamino, Cs.salkanylaminocarbonyl,
di(C4-galkanyl)aminocarbonyl, and C,galkanyloxycarbonylamino;

R¢ is a substituent selected from the group consisting of hydrogen, -
Ci-galkanyl, C,galkenyl, and Co_galkynyl;

Rz is a substituent selected from the group consisting of hydrogen;
Cisalkanyl; Co.galkenyl; Cogalkynyl; Cg.qparyl; and A



am not hi ocar bonyl am no, Cl1_8al kanyl am nocar bonyl ,

di (G _8al kanyl ) am nocar bonyl, and C _6al kanyl oxycarbonylam no; R, is a
substituent selected fromthe group consisting of hydrogen, Cl_8al kanyl,
C2. eal kenyl, and C2_8ai kynyl; R2 is a substituent selected fromthe group
consi sti ng WD 286heejen; Cl_5al kanyl ; C2. 8al kenyl ; C2. 8atdaywszbgs/odssei oar yl ;
and 4 WO 2006/ 069276 PCT/ US2005/ 046691 C1. 5cycl oal kanyl; wherein

Cl. Bal kanyl |s optionally substituted with one to three substituents

i ndependent|ly selected fromthe group consisting of phenyl, am no,

Cl_6al kanyi ani no, di ( CL1Ray®ealkankmwherein(G@diacahisioptipnalihsubstitubed wily| oxy,

hydr oxy, fluoro, chior , ) r, L0 onyl ,

di (Cl%al kanyl ) am nocar t?g'ﬁfﬁ)fﬁ%%sgg%g%@?é@@{b\aé&’%% gﬁéﬁ%@f@%ﬂég?ﬁgnd
w?egéi n any aryl - f:lont aicoha'_gtirsglbfsﬁhd_nyﬁmnar@-saﬂkﬁgﬁlemhog,al kanyl substituents
o are optiona supstituted w.t one to thr ubstituents

i ndependent on sel ec%/ed Jf)@ﬁ?ﬁiﬂaﬂmw C né’quﬁgtﬁg’pi@i‘ NKIgXYy hydroxy,

C2. 8al kenyl, C2$al kynylfyofe -cﬁﬁir&s,ads%lis,gawobé.}b%hypwg@k8a lamirfochiiepyO et hoxy,

phenyl , hal ogen, cyano,.gydroxy, _8al kanyl thi o, kanyl sui fonyl, and
Cl1_Bal kanyl sul f onyl ani ®{Crealkeny)amineearbamdnCraj@nyioxyoaropnylhendi t r ogen to

whi ch they are attache r. - d I tionally
substituted with one %Q'Pﬁvggﬁs@b%?%ﬁﬁp?%h@ﬁ%@ﬁ’%ﬁ@eég ae@?ed fromthe
%rl ngl kconisi sting 8}‘ ( gf;,ga?nklaalk?nyl Isybktﬁwr(t@bﬁR?laieemmSghydnbsﬂtutgdwmno,

. 6al kanyl am no, di - 6al kany m.no,, and hal ogen; .S a substituent
selected fromthe gr ouﬁ’r@ciﬁgﬁ%e?@‘H siifuentsdp sﬂeg&iﬁa@ﬁa?@m the group

Cycl oal kany!( G - &) 3l karg] U0 Yot Otlkony CRRRICRA CRaianlon,
Cl1- Bal kanyl t hi o( C1$) al Keiftyarpometiyd tafkiomametiiaxgpghenyChalgeka ayarsx hyenokspny|
C1.salkanylthio, C4.galkanylsulfonyl, and C,_salkanylsulfonylamino;

or R1and 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 Cy_galkanyl, hydroxy(Ci.s)alkanyl, hydroxy, amino,
C1.galkanylamino, di(C.galkanyl)amino, and halogen;

R3 is a substituent selected from the group consisting of hydrogen,
C1.salkanyl, halos.a(C.g)alkanyl, Co.galkenyl, Casalkynyl,
Csscycloalkanyl, cycloalkanyl(Cqg)alkanyl,
C1.galkanyloxy(C+.g)alkanyl, Ci_galkanylthio{C.g)alkanyl,
hydroxyCi.galkanyl, Cs.galkanyloxycarbonyl,
halo1.3(C1s)alkanylcarbonyl, formyl, thioformyl, carbamimidoyl,
phenylimino(C1.s)alkanyl, phenyi(C1.sJalkanyl, phenyl(Cy.g)alkenyl,
phenyl(C1.g)atkynyl, naphthyl{C4.g)alkanyl and
heteroaryl(C1.g)alkanyl whersin the heteroaryl is selected from the
group consisting of benzo[1,3]dioxolyl, imidazolyl, furanyl,
pyridinyl, thienyl, indazolyl, indolyl, indoliny!, isoindolinyl,
isoqulno!inyl; isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl, quinolinyl,
isoquinolinyl, tetrazolyl, thiazolyl; wherein phenyl, naphthyl and



hal o, . 3( C1. e) al kanyl carbonyl, fornyl, thiofornyl, carbam m doyl,

phenyl i m no(Cl-s) al kanyl, phenyl (Cl1. 8) al kanyl, phenyl (C1_8) al kenyl ,
phenyl (C1. B) al kynyl, napht hyl (CLl. 8) al kanyl and heteroaryl (Cl. 8) al kanyl
wherein the heteroaryl is selected fromthe group consisting of

benzo[ 1, 3] dweabetlsy27s M dazol yl, furanyl, pyridinyl, thighy ﬁzm?/gﬁﬁply

I ndolyl, indolinyl, isoindolinyl,, isoquinolinyl, |soth|a % I Soxazol yl ,
oxazol yl, pyra2|nyl pyrazol yi, pyridazinyl, pyrimdinyl, pyrronI
qU|noI|nyI |squ|noI|nyI tetrazolyl, thtazolyl; mherein phenyl, naphthyl

and 5 WD 2006/ 069276 Hﬁék&?ﬁ%é%ﬁ&%lly IBSRURA With BRGPIrES Babdtituents

substituted with one to three substituents independently selected fromthe

group consisting of Clindapregsntly setestesiraraiie Qrﬁpa‘iﬂnfé@ﬁ?g@ﬁ% s@lkamd,

Cl. 6al kanyl am no, di( K @g,p‘ﬁ?

Cl _6al kanyl car bonyl ox;cl‘?z %&g}; ‘E%‘Haﬂglogyganﬁglr)ﬁ% Xa{l a anyl t hi o,

Cl_6al kanyl sul f onyl , dléﬂ:o@(anmgmlmﬁ aalyamdcarbbnyer( gallgai')wnarhmw}oxy,

t hi oureido, and fluor C Y on , e enyl and
heteroaryl are option %}k%’%ﬁ%ﬁﬁs? ajl?«ﬁyﬁ]tb @W%ﬂ?‘lﬂ&[‘}'}/
substituents att achedh§|g?g|d,1 RRRERyY, @%r’mﬂu@m(mse)akb |tm;mﬁ-gia|a; ghdient s can
together forma fused cyclic al kanyl or cycl oheteroa %Ré sel ected from

the group consisting oﬂuarp@ﬁa)glkgnyloxy, @JGQEHE?‘@M-When phetdand hgtaroanthd
éroguu;Z) %ggm s?ﬁnlgso?nﬁy %éﬁgﬁ%§%$%an%b%&}%ﬁﬁﬂﬁwé%&§?al yngﬁ f rom the
aryl (C2. 6)al kynyl ; Cl. sisdtemdtb@digceattarbon Glonss | tke iy aubstituents can
subst Tt uted i i one. « QP EehBdsR el e s aEhetelodBndl aa 7t rom ¢ ne
group consisting of ClsslabtedTdm t reép k@ﬁgqsm{gad)pg@nz)s g.nd.o(t;ygyquyl
fornyl am no; pyridinyl am no; Cl1 6al kanyl car bonyl

CH2)240 -, and %z h-30-;

R4 is one to three substltuents independently selected from the group
consisting of hydrogen; Cy.galkanyl; C..salkenyl; Co.salkynyl;
aryl{Cs.g)alkynyl; Cygalkanyloxy; amino; Cs.salkanylamino;
di(C1.salkanyl)amino; Cg.1parylamino wherein Cg.1paryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of Cq_salkanyl, Cy.galkoxy, halogen, and
hydroxyl; formylamino; pyridinylamino; C4.salkanylcarbony;
Ci.salkanylcarbonyloxy; Cq-salkanyloxycarbonyl; aminocarbonyl;
Ci-salkanylaminocarbonyl; di(Csalkanyljaminocarbonyl;
Cisalkanylcarbonylamino; C.salkanylthio; Cq.galkanylsulfonyi;
halogen; hydroxy; cyano; hydroxycarbonyl; Ce.qoaryl; chromanyl;
chromenyl; furanyl; imidazolyl; indazolyl; indolyl; indoliny};
isoindolinyl; isoquinolinyl; isothiazolyl; isoxazolyl; naphthyridinyl;
oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl; pyrimidinyl;
pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl; quinoxalinyl;
tetrazolyl; thiazolyl; thienyl; flucroalkanyl and fluoroalkanyloxy; or
optionaily, when Ry is two substituents attached to adjacent
carbon atoms, the two substituents together form a single fused



Cl. sal kanyl car bonyl oxy; Cl$al kanyl oxycarbonyl ; am nocar bonyl ;

Cl. sal kanyl am nocar bonyl ; di (G . sal kanyl ) am nocar bonyl ;

Clsal kanyl car bonyl am no; Cl. 6al kanyl t hi o; C1. 6al kanyl sul fonyl; hal ogen;
hydr oxy; cyano; hydroxycarbonyl; CfilOaryl; chromanyl; chronenyl; furanyl;
I m dazol yl ;wone@aedzyd ; i ndol yl; indolinyl; isoindolinylperhsgsidiosasl nyl ;

I sot hi azol yl; isoxazolyl; naphthyridinyl; oxazolyl; pyrazinyl; pyrazolyl;
pyridazinyl; pyridinyl; pyrimdinyl; pyrrolyl; quinazolinyl; quinolinyl;
qui noli zi nyl ; quinoxalinyl; tetrazolyl; thiazolyl; thienyl; fluoroal kanyl
and fl uoroal kanyl oxy; otoietgpivhersinl thg fusdtemoléfy iss-(Chl):subECHppt s at t ached

to adj acent carbon ato et bs |tue ther forma single fused
6 WD 2006/ 069276 PCT/ US %&“@466@&"3‘#1)?(@ %ﬁ@ﬁ'\@fﬂ‘ 'he fused noiety is
-(CH2) 3. 5-, - X CHRL3done to tWEsibsBitudpts ind é?lﬂ?éfﬂly%@tactélf fromrthé Bidp=N-; RS i's

one to two substituents independently selected fromthe %Oouh)( consi sting of
an

hydr ogen, Cr.6al kanyl , C@'%Q@Wﬂm%ﬂ SababanMml.dxasalkenyl, yloxy,

Cr _sal kanyl am no, di (C 5 g@?% bonyl ,

Cl. sal kanyl car bonyl oxy, 1fﬁéany oxycérdgbﬁ %‘k . anyl am nocar bonyl ,
G - 6al kanyl car bonyl am ﬂ@.ealkan)ﬁearkmwmhwﬂ(ar@toaetmwmxyl sul fonyl, hal ogen,
hydr oxy, cyano, fluoro ggal kan an é al kanyl oxy; Ais
-(CH2)m, wherein mis 6' Aylo EQ%’V 123 gn amglocﬂ °"N G _sal kanyl ),

N(OH), N(CCL. sal kanyl ) Cy Qélkhﬁﬂéu?ﬂdﬁ))lamlrﬁﬁ@&élﬁéwl’mm?r@maﬂkbﬁ?léﬂfdﬁwer s,
taut omers, sol vates, har maceutically acceptable salts thereof The

present invention is ah§ ganr laeirexy, cyang, fluero(&h-s)alkanyk and fkerg(CGand
phar maceuti cal conposi tja%yﬁ%‘t ai ni ng compounds of Fornula (1) wherein the

A is |(CHz)m—, wherein mis 2 or 3;

YisOor$S;

Zis O, S, NH, N(Cqealkanyl), N(OH), N(OC.salkanyl), or N(phenyl);
and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically
acceptable salts thereof, '

The present invention is aiso directed to, inter 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 underiined terms are intended to have the

following meanings:

Cat’ (Where a and b are integers) refers to a radical containing from a
to b carbon atoms inclusive. For example, C4.3 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



conpositions are used to treat mld to severe pain in warm bl ooded ani mal s.
DETAI LED DESCRI PTI ON As used herein, the following undejlined terns are

i ntended to have the follow ng neanings: "C' (where a and b are integers)
refers to a radical containing froma to b carbon atons inclusive. For
exanpl e, Chy@20nei2¢s a radical containing 1, 2 or 3 cachaRabaisse Al kyl "
refers to a saturated or unsaturated, branched, straight-chain or cyclic
nonoval ent hydrocarbon radical derived by the renoval of one hydrogen 7 WO
2006/ 069276 PCT/ US2005/ 046691 atom from a single carbon atom of a parent

al kane, al keradorarframh laysirgle Tayboaadtomadflaparemtclieme, atlenaer amyhear'l'@rprmat limted

t o, t hyl ; | h t ha h

b opan. 1yl , SbgERIS e 03 357 atitedB: moysi e sulh SP¥ERh 1. o 2.1
e
2- et hyl - pr oPseP-1-§1-1-h- ﬁfﬁ'@ﬂﬁﬂ’%rybmp'@ a-1-v, @yelpamaﬁ—nri-yls but - 1- en- 1-yl ,
but - 1- 2- | 2-yl,

but 110 21 loyg RS- AP it propi2lin et My b a2

cycl obut -1 - erbmaryn syl cutdmBey, eE-Meﬂqsd-ipmpam-Wl ZlemetHyi-pmplanya yl, but-1-yn-3-yl,

DLt 3 v Bhita SO Pk, PO Z B e ¢ 2 or e

as defined bejupgedn Pt 2 éed-ye rHRali1NeaibA-1 whsutaLkslduai-.o_st are (Cl-Co)
al kyl, with (G -C3) being p artlcul arlayml referre "Al kanvl:" refers to a

sat urat ed br £YelREE-1an Tyl Syclebitr trear yQMCIQ?Utﬂrérﬁjd@ﬂth‘ hAytat-yedrYon r adi cal
derived by thg ;‘%ﬂ)ﬁyl H?{tS 1 Y $%OI5H Hed ef\lfll‘?%?easp%'cﬁﬁlé've?’f‘!ipon atom of a

parent al kane gr oups 1 nclu re not mted to,

met hanyl ; et raamﬂatlorplcqantgndsdsth\@mmermiatw&dalkaylyl" "apqeopﬁlanaﬁoyr’alkynyl” is
cyclopropan 1- et.c

> et hyl - pr opiatds S Ffed BeH s Prltiies S5 ale toPMRe R and the

l'i ke. (C+1—Cs) alkyl, with (C1—C3) being particularly preferred.

“Alkanyl:" refers to a saturated branched, straight-chain or cyclic
monovalent hydrocarbon radical derived by the removal of one hydrogen atom
from a single carbon atom of a parent alkane. Typical alkanyl groups include,
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 (C4.3)

being particularly preferred. -

“Alkanyl” refers to an unsaturated branched, straight-chain or cyclic
monovalent hydrocarbon radical having at least oné 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-yi, but-1-en-2-yl, 2-methyl-prop-1-en-1-yl, but-2-en-1-yl, |



In preferred enbodi nents, the al kanyl groups are (C -s) alkanyl, with (G -3)
being particularly preferred. "Alkenyl" refers to an unsaturated branched,
straight-chain or cyclic nonoval ent hydrocarbon radi cal having at | east one
car bon-carbon double bond derived by the renoval of one hydrogen atom from
a single caMoReesTd of a parent al kene. The radi cal neC1MEs2005/0866dher t he
cis or trans conformation about the double bond(s). Typical alkenyl groups
i nclude, but are not limted to, ethenyl; propenyls such as prop-1
-en-1-yl, prop-1 -en-2-yl; prop-2-en-1 -yl, prop-2-en-2-y|,

cycl opr op- 1- BHt-2-0pt1-Yi Pit-&rnotsyl bute-1.3ydien-Ad dwia-d Idiem-241  but - 1-en- 1-y1

but-1-en-2-y -lﬁeli- _BAxl4-nr b zah-¥! i eNal . . 69276
PCTI US2005/ Oh%céébl E%Hzﬁeﬁkld ;/"I? : %’nﬁy&%ﬁ@&?f’%ﬁ%@éﬂ 1,}?3&5 éﬂ9?4§l :

but a- 1, 3-di elik&-yl, cyclobut-1-en-1-yl, cyclobut-1-en-3-yl,

cycl obuta-1, 3-dien-1-yl, etc.; and the Ilike. "Al kvnvl" refers to an

adi cal havi ng-at el B 86 Une el biancfed SRI-ein Gl t no-

removal of ORRNBYERATRYIBESBLHA TAITEA Havitg 4t 1643t BRE cAFSUR-BArban tRAé 8Bhd al kyne.
Typi cal al kynyl groups include, but are not limted to, ethynyl; propynyls

such as propdarivad by e remays! of gne hydpgensatom fromra sipgle earben alom efd - 1- yn- 1

-yl, but-1 -yp- PRAVA A I ; ' 4o et L kvl ™ d
U D L e BByl it b B St B Mt 8L SO o
_ong or (rjmrel pmdyn};llseﬂughﬁas(pﬁopl-1w1wémm&gm}:}-alsam;i ladtgnyld pdclogen atlomél_) are
i ndependent e t or iffer teroatons (includin
any ﬁecessar %u{ii's'% '&nbm}"(yf’ﬁgﬁ’ éﬁ%%?'."'ylﬁtﬁi;@Qﬁ%\%ﬂé‘?oatoms to(repl ace ?he
carbon aton(s)Include, but are not limted to, N, P, 0, S Si, etc.

Preferred heteroatonms are 0, N and S. Thus, heteroal kanyl radicals can
contain one or norietaroalké’ anghideteroalikgrve reter to alkylaraakam cadiealsips,

(7L 8O, YRRl SHRLE R0 G e LAl A0 FEnadadaly °P1 o 0
associated hydrogen atoms) are independently replaced with the same or
different hetercatoms (including any necessary hydrogen or other atoms).
Typical heteroétoms to replace the carbon atom(s) include, but are not limited
to, N, P, O, S, 8i, stc. Preferred heteroatoms are O, Nand S. Thus,
heteroalkanyl radicals can contain one or more of the same or different
heteroatomic groups, including, by way of example and not limitation, epoxy
(-0~), epidioxy (—0-0-), thioether (—S-), epidithio (~SS-), epoxythio
(-0-8-), epoxyimiho (=O-NR'-), imino (-NR'-), biimino (-NR'-NR'-), azino
(=N-N=), azo (-N=N-), azdxy (-N-O-N-), azimino (-NR'-N=N-), phosphano
(-PH-), )\“-sdlfano {—SHz~), sulfonyl (-S(0)z-), and the like, where each R' is
independently hydrogen or (C1~Cg) alkyl.

“Parent Aromatic Ring System:” refers to an unsaturated cyclic or
. polycyclic ring system haviﬁg a conjugated m 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 inciude, but are not limited to,
aceanthrylene, acenaphthylene, acephenanthrylene, anthracene, azulene,



(-0S-), epoxyimno (-OONR -), imno (-NR-), biimno (-NR-NR -), azino
(=N-N=), azo (-N=N-), azoxy (-NON), azimno (-NR -N=N), phosphano
(-PH), Ad-sulfano (-SH2-), sulfonyl (-S(Oz-), and the |like, where each R
I's 1independently hydrogen or (Cl-C6) al kyl. "Parent Aromatic R nu System"”
refers to a¥Dumeedumated cyclic or polycyclic ring sysPERURI0HMEGEA

conj ugated n el ectron system Specifically included within the definition
of "parent aromatic ring systentf are fused ring systems in which one or
nore rings are aromati c and one or_nore rln%@ are saturated or unsaturated,

such as, forPesZane @%%ﬁeronpnaefhpra%eﬂ% REENGe hEXacen R, NEXAPHPACent
aromati ¢ ri Nyt B8-indicepd Ss—iRdhcaMe] ria@he |h6'éﬁe?4\a§ﬂthalé’r%%ﬁ géu ene,

acenapht hyl ene, acép enantﬁ ene anf racene 069276
PCT/ US2005/ (até®gieneh entatene, ouaielye,a)mtafaﬁedlena p&ntamﬂfwmleetadgner | uor ene,

napht nal en, Sttaegiee PORAES Bfendng darEnErers, btehe: PRt Bienbene,

pentacene, pRpaRhase, rufiesia pitRAyiepel tinaphthalehenahe i likkhenant hr ene,
pi cene, pl el adene, pyrene, pyranthrene rubi cene, triphenyl ene,

tri napht hal ene, and the like "Aryl:" refers to a nonoval ent aronatic

hydrocar bon radi cAIYIdépferets %monpwen@mm!cbvdmamwm&hdm\m B om a
| b f
singl e car Otﬂg?%ﬁlﬁ\é@ ?f%rﬁq{é@ﬂ%ggnaé@ﬁﬁﬁ' rﬁaréhﬁ? ?é&%ﬁ@toﬁ&&%‘t ﬁ{yl egroups

i ncl ude, but cal's from ace ne
acenapht hyl earemaaceqngesyatmm Vyeios arylgrotpwsioelnde, buidre mej lilmded 8ne, chrysene,
cor onene, qu ra t hene, quoren hexacenegl ﬁxa hene

as- i ndacene," ?ﬂé’ﬁg frqnﬂé'ﬁ?%n hw}ﬁi@méce &4EP h%@'ﬁ@@%@e’ oct aphene,

oct al ene, OVﬁtﬁﬁ%enéeéﬁlﬂen% befreRE chnReRk 3&Rtifond) ANbAItNEhe, RESYeABNENE,
peryl ene, phenalene phenanthrene pi cene, pleladene pyrene, pyr ant hr ene,

rubi cene, t rigxeeane dirxaphenadieraleneeag-indasare, srindaceae, ndape.dnéeniesd
enbodi nment s, I ) ( 0
particul arl népdm?%ée{éeo&ﬁ arti’g?}%gﬁ?@ orcgléeﬂrq’ 8\35%561 éuks taa?iﬂ’ler%%)henyI and
napht hyl gr opgrgacene, pentalene, pentaphene perylene phenalene phenanthrene
picene, pleiadene, pyrene, pyranthrene, rubicene, triphenylene, trinaphthalene,

and the like. In preferred embodiments, the aryl group is (Cs-20) aryl, with (Cs-10)

being particularly preferred. Particularly preferred aryl groups are phenyl and
naphthy) groups.

“Arylalkyl:" refers to an acyclic alkyl group in which one of the hydrogen
atoms bonded to a carbon atom, typically a terminal carbon atom, is replaced
with an aryl radical. Typical arylalky! groups include, but are not limited to,
benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl, naphthylmethyl,
2-naphthylethan-1-yl, 2-naphthylethen-1-yl, naphthobenzyl,
2—-naphthophenylethan-1-yl and the like. Where spacific alkyl moieties are
intended, the nomenclature arylalkanyl, arylakenyl and/or arylalkynyl is used.
[in preferred embodiments, the arylalkyl group is (Ce-z6} arylalkyl, e.g., the
alkanyl, alkenyl or alkynyl moiety of the arylalkyl group is (C4.¢) and the aryl
moiety is (Csg0). In particularly preferred embodiments the arylaikyl group is

(Ce-13), €.9., the alkanyi, alkeny! or alkynyl moiety of the arylalkyl group is (C1.3)

10



"Arvlalkvl:" refers to an acyclic al kyl group in which one of the hydrogen
atons bonded to a carbon atom typically a term nal carbon atom is repl aced
with an aryl radical. Typical arylal kyl groups include, but are not |limted
to, benzyl, 2-phenylethan-1-yl, 2-phenylethen-1-yl, naphthyl nethyl,

2- napht hy| etdame/dsoyts, 2- napht hyl et hen- 1-yl, napht hobenzpCT/US2005/046691

2- napht hophenyl et han-1-yl and the |ike. Were specific alkyl noieties are

i nt ended, the nonencl ature aryl al kanyl, aryl akenyl and/or aryl al kynyl is
used. [In preferred enbodi nents, the arylal kyl group is (C6-26) arylalkyl,
e.g., the aﬂlkfhmplarybnnmms (G512l Kiyan mﬁfﬁ prejeread anylalled greunsyaregr oup i s
(C1.6) and t m)l ety is (05.20). In particularly preferred

enbodi nment s Pﬁeé‘ygf‘ﬁ%ﬁ %{yl group is (06.13), e.g., the al kanyl, al kenyl or
al kynyl noi ety of the arylalkyl group is (Cl 3) 10 WO 2006/ 069276

PCT/ US2005/ 046691 and the aryl noiety i . Even nore preferred

aryl al kyl groups é@l’ﬂﬂnjﬂ@ﬁ&’@ﬁ%mfa’tﬁ@ PWf‘@%\ﬁtm@@fw PoC¥elig at ur at ed
br anched, ohol radi cal
derived by tﬁ@hggérlr%val d?ﬁ%ﬁﬁ&(%kbﬁgﬁ@@%@é Pb&%ﬂ% EQ%%EI{‘%e oxygen of

t he al cohol . hidrpgeraltomh Iﬁanyimxwdrcguidmwglenadfmhealcmm él'rypload)alkanymx}ed to,

(CiB e D oo, 90uRs Bisae) f B Aetfele) ser mRlT Ry s e PIoRas Py ot .

o ot by by SURMBS SBLIE As ot Yicky (THABM,CHODA Mrosalt 2 (CHRCHOD. et
and t he ||kecyqlqpr9p@mwérsﬂw @tnadwtamgl groHps S'éﬂh@mbi-féﬂy"'gmu,ps are (CL 9)
| kanyl th " Par ent

ot or oar oat PRARZ-Y, & idivtbrAEd Ry R S e oo LBV T CRLPT |

whi ch one cacdobuah-yisxy, efd. ;aamﬂthwllkla. mbﬂéfmem&mbodmr&satherrs to repl ace
cluded within the

t he carbon atons ,i ncl ude ngd S. eci ficall
definition ofiﬁa?ﬁé{%hsf%’@ﬁe%f%g%ﬁéﬂﬁa@ﬂ%ﬁg% E’W%¥ Cap ebQ'%%Bart'FP §¥systens in

whi ch one or p'tg?ér?ea_l ngs are aronatic and one or nore rings are saturated or

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

system in which one carbon atom is replaced with a heteroatom. Heteratoms
to replace the carbon atoms include N, O, and S. Specifically included within
the definition of “parent heteroaromatic ring systems” are fused ring systems in
which one or more rings are aromatic and one or more rings are saturated or
unsaturated, such as, for example, arsindole, chroméne, 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,
pyridaziné, pyridine, pyrimidine, pyrroie, 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 heteroaryi groups include, but are not
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unsaturated, such as, for exanple, arsindole, chromane, chronene, indole,

I ndol i ne, xanthene, etc. Typical parent heteroaromatic ring systens Include,
but are not Iimted to, carbazole, imdazole, indazole, indole, indoline,

i ndol i zi ne, isoindole, isoindofine, isoquinoline, isothiazole, |soxazole,
napht hyri diwe0#edi@ezol e, oxazol e, purine, pyran, pyrazcTasqpgoasal e,
pyridazi ne, pyridine, pyrimdine, pyrrole, pyrrolizine, quinazollne,

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

t hi ophene, triazole, xanthene, and the like. "Heteroarvi:" refers to a

nonoval ent hémiedde.gadicals destyed dromyearbagelepipnidazole.irdazela, indoleqadelings ogen

atomfroma gl 4 Qi : r oy Is tem Typi cal
het er oar yl gﬁdﬁéﬁ?ﬁ%ﬁ%@f& gﬁ?ﬁ@’?@‘g’r{%‘?ﬁ}i 08 SOt Bl sFeBtr Usooon! 046601
limted to, maghthytidindcoxadiazdie,mxaralebpuriies pyfam, gwaazine, pyradaleol e, i ndol e,

i ndoline, indglizine, .soindole. isoindoline .lsoquinoline, . isothiazole,
i soxazol e, n z%ﬂ‘tj"f‘@?‘?' cHVHQ',”ep%'E!H‘% ’ gyrrglgagmr@!zl% tqﬂW@,ZO%Fr' 5;‘1” "@V?az i ne,
pyrazol e,  pyirfdfizhscquiRdXdifeNirapyle! Riddiaile, AiazEk Sthidphehe! friaizbe,

qui nazol i ne, quinoline, ui nol i zi ne, quinoxaline, tetrazole, thiadlazole,

t hi azol e, t hixapthene, and thediee In prefarred ambodimentadhe heteroaryl giospde eed

menber od hot & GoraRRete e 5210 Riarthe BRI PR AR O Batdcu >0

refers to a patferratied or unsaturated nonocyclic or bicyclic alkyl radical
i n which one carbon atomis replaced with N, O or S. In certain specified
enbodi nents the cycl oheteroal kyl may contain up to four heteroatons

i ndependent |y sel e@*&&?értnéweaum; ReféYs tSa shiitafcd o%bﬁh%arrﬁahwlcuc gpi eti es

include, but are no 11 el , radicals derived fromimdazolidine,
nor phol i ne, pigysliagikylgadisapisrwhithene ggibondtomiis eeplased with M, R:or uimucl i di ne,

menber od oy SeGRR DGR bR Lot Gt B0 8yl & o
monocycl i ¢ omelerogtelriscindép@ridntly selected from N, O or S. Typical cycloheteroalkyl
moieties include, but are not limited to, radicals derived from imidazolidine,

morpholine, piperazine, piperidine, pyrazolidine, pyrrolidine, quinuclidine, and
the like. In preferred embodiments, the cyclohetercalkyl is a 3-6 membered
cycloheteroalkyl.

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

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

"Cycloheteroalkenyl:” refers to a saturated monocyclic or bicyclic alkenyl
radical in which one carbon atom is replaced with N, O or S. Ih certain
specified embodiments the cycloheteroalkenyl may contain up to four
heteroatoms independently selected from N, O or S. Typical cyclohetercalkenyl
moieties include, but are not limited to, radicals derived from imidazoline,
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radical in which one carbon atomis replaced with N, Oor S. In certain
speci fi ed enbodi nents the cycl oheteroal kanyl may contain up to four

het er oat ons i ndependently selected fromN, 0 or S. Typi cal

cycl ohet er oal kanyl noieties include, but are not limted to, radicals
derived fromOesies2zm | di ne, norpholine, piperazine, piPeTIUS2O0RV46691
pyrazolidine, pyrrolidine, quinuclidine, and the like. In preferred
enbodi ments, the cycl oheteroal kanyl is a 3-6 nenbered cycl oheteroal kanyl .
"Cycl oheteroal kenvl :" refers to a saturated nonocyclic or bicyclic al kenyl
radi cal in whyeETolne ryiioles iadeline, pyreapant e liket W Rreferred embodimentst ai n
specified enmﬂg' > lp up to four'

het er oat ons i ndgr%%ﬁdée\tﬁﬁ%& a@ilﬁ%%ﬁé%%h}%ﬁ%&clgﬁ g@?%%@al

cycl ohet er oal kenyl noieties include, but are not limted to, radicals

deri vled from :jml dafsubsmetedit’zrem? &ﬂ@@?&ﬁ@&?ﬁmlﬁﬁ’ﬂdﬁﬂﬁf g:‘é}ﬂﬁﬁ@genb 2 n aphazol ihne,
pyrroline, indoline, pyran, .and the like. In pre red enbodi ts, the
cycl ohet er oalPkaRF |r§e§eﬁq%‘tlﬁéﬁﬂéf5%‘éiw¢tgém%§@f‘gP&glef{@(ﬁ‘ﬁ’}tl5.““@&!3&? ut ed: "
refers to a mygicapbubiahitdPt<iRcIRRg, Bit BBt IMEEPEE LXELRIE. 020, SaiR) .
mdependentlyarégl aced with the same or different substituent(s). Typical
substituents- BdeSRywS @S NIRRI FNR; e€X5.0-CNX-OQR), ~8CN, =8CO.0R, -0-OR

-SR, -S =S, -N =2NR w3 - -S =N - . of -NO2, =N2,
N neor, eroo0: st o UROH B Po TS0 SRR (o R

-C(O X, -C(S-r ") XP B&QQ &y 1)) & RR- S) SR,
g((ogNRR qq%(ﬁ&gad (O)&D c:(c})\'f(/nere Zaac-(r?:(%»i ) (|:$1 epen er)l?lgg/ 23. hal ogen

NR) NRR

(preferably -15,(0)@11 —§¢(S)OBy )'C)égéfs%a'cﬁ(&ls& —HONBRa et PINRRIangd| ky| | al kanyl ,
al kenyl, alk ' ' ; ' r apy | roal kyl ,
het er)c/)aryl , %g%ﬂgﬁ g?ﬁ’ ﬁie%@ﬁgt} %Hg?idr%%ﬁtﬁe%g?lgg?ﬁSﬁemaﬁésb%eﬁ’/ nletgtoﬁer ei nY
Pref erred sub$r) andeash Rislindepentgativoxd, alkyl) ayamyl, akemd) dkynyl,C1. 8al kanyl oxy,
fluorinated aj 0 Ll uorina I I i Q, | kyl ,
C3. 8cycl oal k%ﬁ@%e%ll{w&@é5@?]\1%'%%1@_@%%‘# [ '}'(é&g&}é@'l %‘?Q%ﬂ%gﬂglkgla y
C3_8cycl oal kyr hetgrearyt-Hétemallghrayodefined herein. Preferred substituents include

hydroxy, halogen, C1.salkyl, Cq.salkanyloxy, fluorinated alkanyloxy, fluorinated

alkyl Ci.galkylthio, Ca.scycloalkyl Cs.scycloalkanyloxy, nitro, amino,
C1.galkylamino, Cs.sdialkylamino Csscycloalkylamino, cyano, carboxy,
Ci.7alkanyloxycarbonyl C_ralkylcarbonyloxy, formyl carbamoyl phenyl, aroyl
carbamoyl, amidino, (C1.salkylamino)carbonyl (arylamino)carbonyl and

aryl(Ci.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 “phenylC4.galkanylaminocarbonylC1.galkyl”
substituent refers to a group of the formula '

O
C1.5 alkanyl
~§——Cq.aalkanyl /”\ N/
H 43



G _7al kanyl oxycar bonyl, G _7al kyl car bonyl oxy, fornyl, carbanoyl, phenyl,
aroyl, carbanoyl, am dino, (Cl_8al kyl am no)carbonyl, (arylam no)carbonyl
and aryl (G -eal kyl)carbonyl. Wth reference to substituents, the term
"indeoendent| d' neans that when nore than one of such substituent is

possi bl e, sYEM29¢P2T6t uents may be the same or differenpciigmoagk; ot her.
Thr oughout this disclosure, the termnal portion of the designated side
chain is described first, followed by the adjacent functionality toward the
point of attachnent. Thus, for exanple, a

phenyl G _eal kanyl am nocar bonyl G _eal kyl " substituent refers to a group of
the formula ION }~ zCG _eal kanyl Cl.ealkanyl / \ I H 13 WO 2006/ 069276
PCT/ US2005/ 046691 The present invention is directed, inter alia, to
conpounds of Fornmula (1) and conpositions conprising a conpound of Fornul a
(1): YG Rg ~/ \ NR5 N I R3 Forrrula (1) wherein: Gis -C(Z)N(Rl)R2,

CB loaryl, or a teroc e | ec fromi he rou con n
Cmdazolyl 1 i ad BeITSSHBIRETPG fe SEacted Apr gid 10 Ehmeauads pLFortnuta ()
oxat hi adi azoé,*j r{geé E%Pg?ﬁﬂ)gpp%ﬁ,_{y y: t hi enyl, pyrazolyl,

risi
pyri m dinyl, tr|a2|ny , furq ndazo I nd

&)Q

Ra
Formula (I)
wherein:

G is —C(Z)N(R1)Rz2, Ca-10aryl, or a heterocycle selected from the group
consisting of imidaZolyl. triazolyl, tetrazolyl, oxadiazolyl,
thiadiazolyl, oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyi,
thienyl, pyrazolyl, pyrimidinyl, triazinyl, furyl, indazolyl, indoiyi,
indolinyl, isothiazolyl, isoxazolyl, oxaiolyl, isoxadiazolyl,
benzoxazolyl, quinolinyl, isoquinolinyl, and pyridinyi; wherein aryl
and the heterocycles of G are optionally substituted with one to
three substituents independently selected from the group

. consisting of Cy_galkanyl, C,.galkenyl, Cogalkynyl, Cqgalkanyloxy,
hydroxy(C+.s)alkanyl, carboxy(C.g)alkanyl, |
C.salkanylcarbonylamino, halogen, hydroxy, cyano, nitro, oxo,
thioxo, amino, Cy.salkanylamino, di{C,-gaikanyl)amino,
Cs.galkanylthio, Cy.salkanylsulfonyl, C1-galkanylsulfonylamino,
aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonyiamino, Cs-galkanylaminocarbonyl,
di(C1.galkanyl)aminocarbonyl, and Cy_salkanyloxycarbonylamino;
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I ndolinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl, benzoxazolyl,
qui nol i nyl, isoquinolinyl, and pyridinyl; wherein aryl and the heterocycles
of G are optionally substituted with one to three substituents

i ndependently selected fromthe group consisting of Cl1_Bal kanyl,

C2. Bal kenylwo@msBet2keynyl , Cl al kanyl oxy, hydroxy( G . B) @chansydosn46691
carboxy(Cl_e)al kanyl, C, -8al kanyl car bonyl am no, hal ogen, hydroxy, cyano,
nitro, oxo, thioxo, am no, (. eal kanyl am no, di (C, eal kanyl ) am no,

Cl_eal kanyl t hi o, Cl$al kanyl sul fonyl, G, Bal kanyl sul f onyl am no,

am nocar bonyl , anRads Aisubstitbentyselecier fromding gropipagrinsisting of hydrogen,

am not hi ocar bonyl am no n ' onvl ...

di (G . Bal kanyl ) am nocapﬁ%‘fﬁ%@'mk@%%@%%gw& bonyl am no; 14 WO
consi Sting of hydr agens Gl 82l kel Coroal P and Cogal y v Ro 15 &
consi sting of hydrogen al kanyl, C2 _eal kenyl . and C2$al kynyl ; is a
substituent selected fFopd W‘=g(gkﬁ§h‘eé‘¥h§?-ﬁmﬂ't¥{c964h9m-@@‘én; Cl. 8al kany! ;
C2. 8al kenyl ; C2. 8al kyng) .ovelda h Cik : iV st i

Cl_aal kanyl is optional ) ?/c subgﬁ?‘%b’ve vmﬁtcﬂglo%@tq%e Ir eetyssﬂgiqilﬁlltége"ﬂ%hs

i ndependent |y sel ect edofie tnthrésesypsiityents independantly selgstachfrom therigrayp

Cl. aal kanyl am no, di (C . eal kanpyl)am no. Cl 63| ka xy, thioCl.5al kanyl oxy,
hydr oxy, yfI uoro, chi (()F%r,‘s’%kpgrfg?bhéﬂylnﬁg'g}obé;ﬁﬁ’al!(a@%&?%nyI am nocar bonyl>/, Y
di (G _8al kanyl ) ani nocaﬁmﬂwlkarﬁmaﬁmdsmxbm?}m iﬂﬂﬁCq.aﬁRéhyl@dy?/hmky,and

y

wherein any aryl-containing substituents an . 6cycl oal kan substituents
of R2 are optionally s{iwepiehlews cviprd aminecarkpnyhreesaliianylaminesarsonyl,

e R e A L T

trifluoronmethoxy, phenatyloXyabndeheranyany anfigdntaining sistihadritaandt hi o,

Cl. aal kanylsul fonyl, apd G siiarg¥ipsteRsrH) e optionally substituted with
one fo three substituents independently selected from the group
consisting of Ci.galkanyl, Co.salkenyl, Co.galkynyl, Ci.salkanyloxy,
trifluoromethyl, trifluoromethoxy, phenyl, halogen, cyano, hydroxy,
C1.galkanylthio, Cq.galkanylsulfonyl, and C,.salkanylsulfonylamino;

or Ry 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 Cy.galkanyl, hydroxy(C+.g)alkanyl, hydroxy, amino,
Ci-salkanytamino, di{Cqgalkanyl)amino, and halogen;
R3 is a substituent selected from the group consisting of hydrogen,

Ci.salkanyl, halo1.3(C1.g)alkanyl, Czgalkenyl, Cagalkynyl,
Cs.gcycloalkanyl, cycloalkanyl(C1.g)alkanyl, ' _
Ci.salkanyloxy(Cq.g)alkanyl, Ci.salkanyithio(C4.g)alkanyl,
hydroxyCi.salkanyl, Ci-salkanyloxycarbonyl,
halo1-3(C1-a)alkanylca'rbonyl, formyl,-thioformyl', carbamimidoyl,
phenylimino(Cs.g)alkanyl, phenyl(C4.g)alkanyl, phenyl(C.g)alkenyl,
phenyl(C.s)alkynyl, naphthyl(C1.s)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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or R1 and R2 taken together with the nitrogen to which they are attached
forma 5-7 nenbered cycl oheteroal kyl optionally substituted with one to
three substituents independently selected fromthe group consisting of
Cl8al kanyl, hydroxy(C .e)al kanyl, hydroxy, am no, Cl_eal kanyl am no,

dl (Cl1_aal kawgalz)mmimoe and hal ogen; R3 is a substituent eTrasbedoidsem t he
group consisting of hydrogen, Cl1 aal kanyl, halo 1.3(C -8)al kanyl,

C2. 8al kenyl, C2_aal kynyl, C3_8cycl oal kanyl cycl oal kanyl (Cl _8) al kanyl ,

G . 8al kanyl oxy(O _e)al kanyl Cl1. 8al kanyl t hi o(C1 _e)al kanyl,

hydr oxyCl. aal kanyl, d p)ﬁ&ilmd,rﬂniewymlabolmyIlr)dolsﬂajhdollr@( ¢$0la<;iailnk(hnyl car bonyl ,

formyt SO C AR b G KO OR SE An,
napht hyl (C, . B) al kanyl WdZOWEbWMWI (@hnﬂma |kpy;y¢|yqugmg|my|t he heter oar yl is
selected fromthe group consistin enzo oxol yl, 1 m dazoly

furanyl, 15 WO 2006/ 06159Gginpltnyl. ey rﬁkﬂ'lﬂﬂﬁnw MaPBiy| and ndazol yl,
i ndol yI . indolinyl. i sqiagiol Ir‘%fb’oggéqséggz%:uﬂel:lth{@ﬂl with 56 1 760 Ulnerdtazol 1

oxazol yl , pyra2|nyl pyrazo
qui nol i nyl, isoqui nol indgpendesttlyselsictad, frmmltlaegrqup,conmstlag of ﬁhLeaiyanyI napht hyl

and heteroaryl are op io ﬁ?lly?{r ub@ﬁl tlut ed with on toithree substituents
i ndependent |y sel ect ed By%}‘rsqrg'f'f)n& a@yaéglp anyl ,
C2. 6al kenyl, C, _eal kandlt@%%élk@m)ﬁmmocaéﬁk&%ﬂdérﬁahﬂOcmailkérﬁlca@l%r'r'y%}éﬁ ) ani no,

C, . 6al kanyl car bonyl kanyl car bonyl ox | kanyl car bonyl am no,

C, sal kanyl thio, C, 6atkaﬂiﬁwﬁrwlammﬁapogﬁihamﬁ?@r @xyalk@?ﬁﬁdfonw
Lhen Shca? e ot er BHER. Mool 1SRG oRNBRIERAPEE, BAd ST ot Vel
al kanyl oxy subst it uent Buora{C afalkanyloxyadfternatively antempizinyirand histeroamw
substituents can are optionally substituted with alkany! or alkanyloxy substituents

attached to adjacent carbon atoms, the two substituents can

together form a fused cyclic alkany! or cycloheteroalkanyl

selected from the group consisting of -(CHa)ss- , -O(CH2)2.4- , -

(CH2)2-40 -, and -O{CH3)1-30-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen; Cy.salkanyl; Cosalkenyl; Co.galkynyi;
aryl(Cz.g)alkynyl; Cq.salkanyloxy; amino; Cs¢alkanylamino;
di{C1-galkanyl)amino; Ce.1parylamino wherein Cgoaryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of Cqgalkanyl, Cqgalkoxy, halogen, and
hydroxyl; formylamino; pyridinylamino; Ci.salkanylcarbonyl;
Ci.alkanylcarbonyloxy; Ci.galkanyloxycarbonyl; aminocarbonyl;
C-salkanylaminocarbonyl; di(C4.salkanyl)aminocarbonyl;
C1-galkanylcarbonyiamino; Cqsalkanylthio; Cssalkanylsulfonyl;
halogen; hydroxy; cyano; hydroxycarbonyl; Cs-1paryl; chromanyf;
chromenyl; furanyl; imidazolyl; indazolyl; indolyl; indolinyl;
isoindolinyl; isoquinoliny!; isothiazolyl; isoxazolyl; naphthyridinyl;
oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl; pyrimidinyl;
pyrrolyl; quinazolinyl; quinolinyl; quinolizinyt; quinoxalinyl;
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together forma fused cyclic al kanyl or cycl oheteroal kanyl selected from
the group consisting of -(CH2)3.5- , -QCH2)2.4- , - (CH2)2.40 -, and
-Q(CH2)1 30-; R4 is one to three substituents independently selected from
the group consisting of hydrogen; C, _sal kanyl; C2-aal kenyl; C2.5al kynyl ;
aryl (C2. 6) avayenglogs2@ _6al kanyl oxy; ami no; C, _sal kanyl anpo®us2005/046691

di (C, _6al kanyl )am no; C6_10aryl am no wherein C6_10aryl is optionally
substituted with one to three substitutents independently selected fromthe
group consisting of C _sal kanyl, C, sal koxy, hal ogen, and hydroxyl;

fornyl am no; pyri di nyl tetragelyl; mlawlkmmybﬂuwamanyl and Bmmkkgmdam@myl oxy;

C, _sal kanyl oxycar bonyl ;

di (C, _6al kanyl ) am nocaf @%W%ﬂi%&ﬁ%@%ﬂ% %Cﬁ§8@&§§+%any| t hi o;
Cl. 6al kanyl sul fonyl ; mhogammmaewSumﬁmtstugétmmmacs’ndlefu.@@d oaryl ;
chromanyl ; chr orrenyl furanyl; imd azolyl; indolyl; indolinyl;

i soi ndol i nyl; isoqui noWW}Y- Wh%%'ﬂﬁhﬁfl&ﬁeﬁlmO'P’é’d&aﬁGHyhﬁ‘vnQb(ﬁHﬁgﬁﬂ di nyl ;

oxazol yl; pyrazinyl; pyrimdinyl;

pyrrolyl; quinazoli nyI C%ﬁnol i n@q)c,rm gﬁ’@no?‘l m%r\l Lw hoxal i nyl; 16 VO

2006/ 069276 PCTI UBR@!)Gm@mejguthtueatsuhqeperﬂbnﬁszeelgbtedtﬂ'omrli}e groinuor oal kanyl

o ad) acent  carbon at SRS FbRBLC AUEYL SeshBeRdl CretkiSnhgl 6 fused

noi ety; wherein the fUélﬁ%d@ﬂé‘élkam&lam(rﬁ'laK@.éiﬂkany%%2 4-, -(CH2)2-40-,
-Q(CH2) 1. 30-, or -S C(NH2) - R5 1s one to two substltuents mdependently

sel ected from the grougﬂ 6@6&[&4@@?@' d¢1-ealkapygabonyioX¥al kanyl , C2. 6al kenyl |
Cl _6al k I , ,
CLgal kanyl 06y, 2 1o, GHAEIOBBHINE: Mdorigebaimar o

Cl. 6al kanyl am nocar bon¢|1 aalkanylcarbonylammo Ci.salkanylthio, C1.galkanylsulfonyl,
halogen, hydroxy, cyano, fluoro(C4.g)alkanyi and fluoro(C,.

s)alkanyloxy;
A is —(CH2)m—, wherein m is 2 or 3;
Yis QorS;

Zis O, 8, NH, N(C1.salkanyl), 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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C, _6al kanyl car bonyl am no, Cl. 6al kanylthi o, C, _eal kanyl sul fonyl, hal ogen,
hydr oxy, cyano, fluoro(CLl.6)al kanyl and fluoro(Cl. 6)al kanyloxy; Ais
-(CH2)m, wherein mis 2 or 3; Yis Oor S Zis 0, S NH NCL. 6al kanyl),
N( OH) N( OCl. 6al kan or N(phenyl); and enantioners, diastereoners,

t aut oners, ‘é’&z\‘)‘%ﬁ’”é%%ﬁor phar maceutical |y acceptable salrca/uszersmedssr An
enbodi nent of the present Invention |Is directed to a conmpound of Formul a
(I') wherein the structure is nunbered as defined herein and the

substituents are as defined herein. a. Y13 Gaa.. NR5 N i R3 Fornmula
(1) 17 WD 2006/Q69276 PCT/US2005/ 046691 The resent i nvention is directed,
inter alia, to andeg¥esentdnventioniis gipced d”teﬁﬁé% toanalaesissand amkPyeleri sing a

conpound of Qs eBmipokitioNs CompisAg atonBourld df FofRulahgy:mul a (1)
Y.
PN A8
N Rs

R

Formula (I)

wherein:

G is —C(Z)N(R1)Ra, Cer0aryl, or a heterocycle selected from the group
consisting of: imidazolyl, triazolyl, tetrazolyl, oxadiazolyl,
thiadiazolyl, oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl,
thienyl, pyrazolyl, pyrimidinyl, triazinyl, furyl, indazolyl, indolyl,
indolinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl,
benzoxazolyl, quinolinyl, isoquinoli_nyl, and pyridinyl; wherein aryl
and the heterocycles of G are optionally substituted with one to
three substituents independently selected from the group
consisting of Cygalkanyl, Cssalkenyi, Cz.galkynyl, Cq.gaikanyloxy,
hydroxy(Ci.g)alkanyl, carboxy(C1.g)alkanyl,
Cs-galkanylcarbonylamino, halogen, hydroxy, cyano, nitro, oxo,
thioxo, amino, Cy.salkanylamino, di(C4.salkanyl)amino,
Cmalkanylthio, Cisalkanylsuifonyl, C.salkanylsulfonylamino,
aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonylamino, C4.galkanylaminocarbonyl,
di(C1.galkanyl)aminocarbonyl, and Cqsalkanyloxycarbonylamino;

R is a substituent selected from the group consisting of hydrogen,
Ci.aalkanyl, Czgalkenyl, and Co.galkynyl;
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wherein: Gis -C(Z)N(R )R2, C6. loaryl, or a heterocycle selected fromthe
group consisting of: imdazolyl, triazolyl, tetrazolyl, oxadiazolyl,

t hi adi azol yl, oxat hi adi azol yl, im dazolinyl, tetrahydropyrimdinyl,

t hi enyl pyrazolyl pyr|n1d|nyl triazinyl, fury[, indazolyl, indolyl,

i ndol i nyl ,  WQ¥Mpe68T6y| , i soxazol yl, oxazol yl i soxadi azpt¥iszoedel@rxazol yl ,
quinolinyl |squ|noI|nyI, and pyridinyl; wherein aryl and the heterocycles
of G are optionally substituted with one to three substituents

i ndependently selected fromthe group consisting of C, $al kanyl,

C2_8al kenyl, Cz @all&ywbstltg@nmlmwrrowythegwm@stbngg;fﬂyﬂmn

car boxy( C1_8) al kanyl , QY hydr oxy, cyano,
nitro, oxo, thioxo, Sre no%&@ﬁéﬂ@ﬁfyl &F‘?]L'r%g'],‘ﬁ’%?@%}.’yggﬁ?anyl ) ani no,

Clsal kamt/)l t h: o, C1 B?Eg.@,cydlflkdrwhWherﬁh @lekanlyllis opfliomllyasubstituted with

ani nocar bon ani not hi ocarbon bon no,

am not hi oca?/bonyl am n8ne é'ébﬁiﬁ‘é?ﬂq %ﬂ?pse?ected from the group

di (C1. gal kanyl ) am noc%,bggﬁﬂg,ofmn aﬁﬁ{l‘&@%hmé“?gﬁww amno; Rl is a

substituent selected fromthe %r oup consistin drogen, Cl_Bal kanyl,
C2_8al kenyl , and C2. . B{Ckyalkany amvm@&a&aoﬂgw6hlpcusajbmyi@mhmxy, Ris a

. Bal kenyl ;G2 al ESan%céﬁéao’;? 9o, Ao b8 O R inggelp By "'
Cl. 8al kanyl is opti onal(Cyaaiké)M)ammmrMﬁym C@E&ahplok&’trafbonylmtd tuents
I ndependent |y sel ected from t he group Si s en m no,
Cl. 6al kanyl ani no, di ( @D/ ﬁaﬁw%é%?&v - OBQ "‘R"‘ol ﬁH?g‘ﬂu?%ﬁ@fﬁ Bal kanyl oxy,
g?l?z:gxﬁél k;'ﬂ”f)r o, chleng fl é‘u%éiiﬂféﬁt@@ﬂb’(iare%ﬂ%ﬁhﬁ@%sﬁfﬂté@%ﬁbonw
yl)am nocar bonyl Bal kanyl oxycar bonyl, and aryl oxy; and
wherein any aryl - cont ahaitegree substituents independently selected from the group
consisting of Cy.galkanyl, Cogalkenyl, Ca.galkynyl, Cqgalkanyloxy,
triflucromethyl, trifluoromethoxy, phenyl, halogen, cyano, hydroxy,
C1.salkanylthio, Ci.galkanyisulfonyl, and C4_galkanyisulfonylamino;
or Ry 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 Cqgalkanyl, hydroxy(C+.g)alkanyl, hydroxy, amino,
C1-ealkanylamino, di(C+.salkanyl)amino , and halogen;
R3 is a substituent selected from the group consisting of hydrogen,
Ci-salkanyl, halos.3(Cq.g)aikanyl, Cz.galkenyl, Cogalkynyi,
Cs-geycloalkanyl, cycloalkanyl{Cq.g)alkanyl,
C1.salkanyloxy(Ci.g)alkanyl, Ci.salkanylthio{C4.s)alkanyl,
hydroxyC1.salkanyl, Cqsalkanyloxycarbonyl,
halo.3(Cs-g)alkanylcarbonyl, formyl, thioformyl, carbamimidoyl,
phenylimino(C1.g)alkanyl, phenyl(Ci.g)alkanyl, phenyl(C1.s)alkenyl,
phenyi(C1.s)alkynyl, naphthyl(C+.s)alkany! and
heteroaryl(C1.s)alkanyl wherein the heteroaryi is selected from the
group consisting of benzo[1,3]dioxolyl, imidazolyl, furanyl,
pyridiny, thienyl, indazolyl, indolyl, indolinyl, isoindolinyl,
isoquinolinyl, isothiazolyl, isbxazolyl, oxazolyl, pyrazinyl,
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Cl_BCycl oal kanyl substituents of R2 are optionally substituted wwth one to
three substituents independently selected fromthe group consisting of
Cl_8al kanyl, C2-8al kenyl, C2%al kynyl, Cl1_8al kanyl oxy, trifluoronethyl,
trlfluoronethox phenyl , hal ogen, cyano, hydroxy, Cl1_Bal kanylthi o,

Cl. Balkanyl§ﬁppéﬁ@ﬂ”“hnd Cl_Bal kanyl sul fonyl ami no; or Rl pamrgishibsibakan
together with the nitrogen to which they are attached forma 5-7 nenbered
cycl ohet eroal kyl optionally substituted with one to three substituents

I ndependent|y selected fromthe grou consi sting of Cl.aal kanyl,

hydr oxy(C1_9) al kany! , RWagdypyrisazingl, pydmidieyliyrpldnauiaoliny,

di (CL. 6al kanyl ' s th
c (CL.Sal kany! ) am 1o, 1oGindiphR 3Pzl thieiE Yhary 4Py Sghf om the
g 2:: tgzy: . C(ZqBagyglrt%(dteroa@?. a&:ypﬁmllyla?%étgtétgwg?gddmka ﬁh(ééls@)sanuleatwl :

X
hydr oxyCi yeal ianyl %@?MP%&?@Q Sﬂm h SRPYP cg@ﬁﬂé af kus@F bony! |

formyl, thlofornyl, cas l.alk laimiThe) T, GalkBhalakdny |
phenyl (CL. g) al kanyl, pheny |éh¥i%"% aﬁwa heny& gaal kynyl

napht hyl ( CL. 8) al kany! chmeaﬁ@nwbamm @mall@rquaabgnyl \@rma&amytcaaquamoarw i s
| ected f th | lyl,
Furanyl oyt dinyt O CrrElGRSI R iR XifalansiERAD ¥+ |
2006/ 066276° PCT] E%tngmo"i%é”’ Aoy ﬂ‘“"'a@l"’d'ka“’?”tb"’“@“‘-’ oL
z0 i n rim dinyl,
pyrrolyl, quinolinyl, )ﬂy&h(&xy' %/Itﬁmg%’ﬁlyyw ef‘%lﬁ (ﬂ‘g\;ﬁlﬁé&ln phenyl ,

napht hyl and heteroaré/rb @ﬁiénﬂ@téL&@ﬁﬂultéﬂ ﬁﬂlbéﬂchﬁylto?(élwrﬂ&%sﬁmeh&r ee
substituents independently sel'ected fromthe group consisting of

Cl. eal kanyl, C2_6al keatlached1o gdiarantydaphen atamsnthe oo sibistituentsedamo,
di (C, - 6al kanyl ) am no, Gl fial kanv RREAR)Hlc alkayPah SRASAGBIAMEH, P

selected from the group consisting of (CHa)s 5- , ~-O(CHz)24- , -
(CH2)2-40 -, and -O(CHz)130~;

R4 is one to three substituents independently selected from the group
consisting of hydrogen; Cigalkanyl; Cpealkenyl; Cogalkynyl;
aryl(Ca.g)alkynyl; Cq.galkanyioxy; amino; Ci.galkanyiamino;
di(C.satkanyl)amino; Cg.roarylamino wherein Cg.1paryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of Cssalkanyl, Cs-galkoxy, halogen, and
hydroxy; formylamino; pyridinylamino; C4.galkanylcarbonyl;
C1.galkanylcarbonyloxy; Cigalkanyloxycarbonyl; aminocarbonyl;
Ci.salkanylaminocarbonyl; di(Csgalkanyl)aminocarbonyl;
Ci.salkanylcarbonylamino; Cqgalkanyithio; Cy_salkanylsulfonyl;
halogen; hydroxy; cyano; hydroxycarbonyl; Ceg.4paryl; chromanyl;
chromenyl; furanyl; imidazolyl; indazolyl; indolyl; indolinyi;
isoindolinyl; isoquinolinyl; isothiazolyl; isoxazolyl; naphthyridinyl;
oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl; pyrirhidinyl;
pyrrolyl; quinazolinyl; quinolinyl; quinolizinyl; quinoxalinyl;
tetrazolyl; thiazolyt; thienyl; fluoroalkany! and fluoroalkanyloxy; or
optionally; when R4 is two substituents attached to adjacent
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C, _6al kanyl car bonyl am no, G . eal kanyithi o, Cl_eal kanyl sul fonyl, hal ogen,
hydr oxy, cyano, fluoro(Cl.e)al kanyl, thioureido, and

fl uoro(Cl-6)al kanyl oxy; alternatively, when phenyl and heteroaryl are
optionally substituted with al kanyl or al kanl oxy substituents attached to
adj acent caWOOWcAEWTHE, the two substituents can toget hecTfuseoss/acbaised
cyclic al kanyl or cycl oheteroal kanyl selected fromthe group consisting of
-(CH2)3-e- , - CH2)2-4- , - (CH2)2.40 -, and - CH2)i _30-; R4 is one to

t hree substituents independently selected fromthe group consisting of

hydrogen; Cl6al kanyl ; @¥bealakems; the two substijusnts togethar fam e)singly fiysed

Cl. eal kanyl oxy; am no; ..l 6al L RO. RO FICY: nyl ) ap~np; C& oaryl am no
wherein C6_learyl is %‘ﬁ%ﬂa@%ﬁﬂéﬁ%ﬂt’%‘% '?h?gﬁa}go’ 'm}g)z@“ubst itutents

i ndependent |y sel ect ed{CiHapuO:hO(GHaBOE, arsiSSC{MNIEz)eN-;Cl - 6al kanyl ,

Cl1_6al koxy, hal oggn, and, hydragxy; fomniylam no; ridinyl am no;

Cl_6al kanyl car bon}¥ 8 OQELE%%@/%%EME@P%H%%&@"&%'PR@HW%Q%le?y| ;

am nocar bonyl;  CL. 6al ksHujt ' ik -8 | pand nyl ;
Cl1_6al kanyl car bonyl am no; %?@a#ggﬁﬁggﬁ%@om%iﬁglc%gﬁﬁéggf ﬁ%‘ﬁ; )gf?ogen;
hydroxy; cyano; hydr oxgainc ényalkangdaminoy di{Cosalkamthaminc,chr onenyl ; furanyl ;

I m dazol yl; indazolyl;Ain e lAnyl. 1 SQi I.nyl; isoquinolinyl;
i sot hi azol yl ; isoxazol 9“3@%%{;?%9‘{?%&1’?%‘@"3@?%@&%& ‘pyrazinyl; pyrazolyl;
pyri d?_zu nyl | pyri di ny: c_:1_@kawld{yna#bblnyllpw.Bahlkarhyl?mmwaﬁ_@hylm?/I ; f IqUI nol : Eyl ; |
qui nol i zi nyl; qui noxal inyl . etrazolyl; i azol y| ; ienyl ; uor oal kany
and fl uoroal kanyl oxy; GF-Ba'@?ﬂﬁlQﬁﬁE‘i’m&%ﬂﬁeh*ﬁ@ik@’&{tl"%&wﬁggwlmlvat t ached
t dj t 20 WO 2006 c.the t

o adj acen h&?%&ﬁ,ﬁﬁﬂ%(_ W%%suséﬂ%%ng%?)ﬁ@ﬁvﬁ%dm cilhe two

substituents together fo a single erein the fused noiety
is -(CH2)3-5- , -QCHzg)akanyloxy,( CH2) 2-40-, -Q(CH2)1.30, or -S-C(NH2)=N-;

A is -(CHz)m—, wherein mis 2 or 3;

YisOorS;

Zis O, S, NH, N(C.salkanyl), N(OH), N(OC4.salkanyl), 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(R4)R2, phenyl, or a heterocycle selected from the group
consisting of imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl, thienyl, pyrazolyl,
pyrimidinyl, friazinyl, isothiazolyl, isoxazolyl, oxazolyi, 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 Cs.galkanyl, Cy.salkanyloxy, hydroxy(Cs.g)alkanyl,
carboxy(C+.g)alkanyl, C4.galkanylcarbonylamino, halogen, hydroxy,
cyano, oxo, thioxo, amino, Cq.galkanylamino, di(Cy.salkanyl)amino,
Ci.salkanylthio, aminocarbonyl, aminothiocarbonyl,
Ci-galkanylaminocarbonyi, di(Ci.salkanyl)aminocarbonyl, and
Cisalkanyloxycarbonylamino;
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R5 is one to two substituents independently selected fromthe group

consi sting of hydrogen, Cl-6al kanyl, C2.6al kenyl, C1.6al kanyl oxy, am no,
Cl. 6al kanyl am no, di (CLl. 6al kanyl)am no, Cl. 6al kanyl carbonyl ,

Cl. 6al kanyl car bonyl oxy, C, sal kanyl oxycar bonyl, C1. 6al kanyl am nocar bonyl ,
Cl1. 6al kanyl c%?ﬁ@ﬁzéf%?ﬁ no, Cl1.6al kanyl thio, Cl.6al kanyl sulptongbesedsediogen,
hydroxy, cyano, fluoro(Cl.6)al kanyl and fluoro(Cl_ 6)al kanyl oxy; Ais
-(C12)m, wherein mis 2 or 3; YisOorS, Zis 0, S, NH, N(CL. 6al kanyl),
N(OH), N(OCl. 6al kanyl), or N(phenyl); and enantiomners, diastereoners,
tautoners, sol t@sds —GfZ)MBﬁ)ﬂapmwiyb alr eyheterocygié ablectesifrars thé grozpf .

Enbodi nent s of the sen ude .conpoynds of Forrml a (1)

wher ei n, preferab(f%/‘s'siﬁ‘ge frg a %{@fﬁ’% OXﬁﬂ@ﬁ‘éW' HB?GQQ erocycl e selected
fromthe group cm@mnaaleﬂaypﬁmidaz@lmp Itmbnylt WraZtﬂWbynm&!irMZtﬂhmhyl

oxadi azol yl, thi ad| azo oxat hi adi azo I m dazo

t et [ ﬁhydr f)plyrl ni df lazoilylhl‘%‘P?SﬂZO:IYbW‘ﬁ%Wylsoxacﬂ@?qlll‘h am#.?vydmvh WE’P'?WT e

i sot hi azoly %ﬁ&@ ; erein
phenyl and the heter cy es @%Qgﬁgrlgéé‘r’)?ﬁghgﬁﬂeﬂ herﬁﬂ?ﬁéd%%ﬁw h one to

t hree substltuentsmhstiUMMbmnByo ﬁ'&eesubstltﬂerdmndelpengemﬂ)pseiemted foimg of
Cl. eal kanyl , | kKanyl ox a ca alk nyI

Cl. sal kanyl car bon@ li{R) %ﬂ?tgé %ﬁégﬁﬁgyb {]%y&oxyoﬁggm}/(g@%?

C1- 6al kanyl am no, catbékd Cakanyl E@jﬁlmylcé%o%rhm hidvoRy, G/anBoS, bonyl

am not hi ocar bonyl Cl. sal kanyi am nocar Oné@ |d| (CL. 8al kanyl ) anmi nocar bonyl
&

and Cl.sal kanyl ohipxar BN, zsiwalhenylwrmdﬁ WW?U"M‘@%MB’IMGG% b) G
s -AZ)N(R ) R2, 5 iie¥%toonyl, afmifRAIBEABSRYIE CS SAIRGHYREninbBaroRG!, ShQUP

di(C+-galkanyl)aminocarbonyl;

¢) Gis —C(Z)N(R4)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 (described herein)
are optionally substituted with one to three substituents independently
selected from the group consisting of Ci.4alkanyi, Cq.4alkanyloxy,
hydroxy(Ci.4)alkanyl, CMalkanylcarbonyIamino, hydroxy, cyano, oxo,
thioxo, and aminocarbonyl;

d) Rjis a substituent selected from the group consisting of hydrogen and
Ci-salkanyl;

e) Rjis selected from the group consisting of hydrogen, methyl, ethyl, and
propyl;

f) Rjis selected from the group consisting of hydrogen, methyl, or ethyl;

g) Rqis selected from the group consisting of hydrogen; Cq.4alkanyl; phenyi;
and Cq.gcycloalkanyl; wherein Cq.4alkanyl is optionally substituted with
one to three substituents independently selected from the group
consisting of phenyi, amino, Cygalkanylamino, di(Ci.salkanyl)amino,
Cs.salkanyloxy, hydroxy, fluoro, chloro, cyano, aminocarbonyl,
C1.galkanylaminocarbonyl, di(Cs.galkanyl)aminocarbonyl, and phenoxy;
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consi sti
oxat hi ad
i sot hi az

subst i t ut esvondobdmeoomme to t hree substituents i ndependentPgT/BE0esikedl f r om

ng of imdazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
I azol yl
ol yl, isoxazolyl, oxazolyl, isoxadiazolyl, and pyridinyl; wherein
phenyl and the heterocycles of G (described herein) are optionally

group consisting of C, _4al kanyl, C, Aal kanyl oxy, hydroxy(C, 4)al kanyl ,
car boxy(C, , 4) al kanyl C, . 4al kanyl car bonyl am no, hydroxy, cyano, 0xo,

t hi oxo,
am nocar

6al kanyl ) ani nocarshbsﬂt;aéntsco)‘ F@arsopﬁﬁrﬁllwé%étlﬁﬂedwhme tmmlree het er SCyC| ? -
i stin , tetrazo oxadi azo
ox sthsHBe a3 dngamencAT b gaIetied Jom thearom ChessinaAty ’

sel ected fromthe

t hi adi az

am no,
bonyl ,

ol yl,

isoxadiazolyl
(descri bed here| n) are oiyor:tllona substituted Wwth one to thre

substituents i nde;ﬁm@ﬁ@ﬂy

Cl- 4al kanyi ,

C, _4al kanyl car bony

C AR oS Sa R BT i G RO

am not

an<t1 BKahy, @yLankamw BHRBRINAN B, m:%;rsrmy&!fs of G

i0,dei-gatkanyistifenyl.tand @f—aﬁ"@W‘ﬁhﬂfﬂBYthngDr Ry

I m dazolinyl, thienyl, pyrazolyl, pyrimdinyl, triazinyl,

t he

AR R togefel WiV krol®h 8 Wicn thev are gttached formy oy

d) R is a substi ta®Ttmemberidesicioheterbbikyl@ptionallyonistituted with ohy ds ¢ges and

C, . 4al kanyl ;

nmet hyl ,
hydr ogen,
hydr ogen;

et hyl,

met hyI ,

Cl4dal k

e) R s sel egted fromth consi sting of  hydrogen,
andubgitYgyie ndaperdenty seloded & RearoHa CEPERIPERISt st | ng of
h I h nsi sting of
49ﬂ<aﬁ§vl M&dm@(ﬂ)ﬂﬂ@an@? h?erbﬁg érgﬁg} ) ga}]lgé@{l'%]?n%? o kan3|

optional |y substi t Cadal}ﬁﬂﬂ)ar@ﬁ@, am:l ﬂllfm‘ee substituents independently

selected fromthe
di (C, _sal kanyl )B)n

am nocar
phenoxy;

bonyl ,
22

s SClesteadiaraye Sy agaring of Pciosen. Grelaor Egame,

C.andot K@Y eb AR RN CRRBIRY €y . lkdryl isSoBtioRaNY SGBBHRRERWRANY ! -
one to thres substituents independently selected from the group
consisting of phenyl, Cy.salkanyloxy, hydroxy, fluoro, aminocarbonyi,
C1.galkanylaminocarbonyl, di{C.galkanyl)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 C4salkanyl, Cs.galkanyloxy, fluoro, hydroxy, and
Cisalkanylthio; 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 Cy.4alkanyl and hydroxy;

Rz is selected from the group consisting of hydrogen, Cs.salkany! and
phenyl, wherein Cq4alkanyl is opticnally substituted with one to three
substituents independently selected from the group consisting of phenyl,
C1-4alkanyloxy, 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.galkanyl, Cq.galkanyloxy, fluoro, and hydroxy; or Ry and Rztaken
together with the nitrogen to which they aré attached form a pyrrolidinyl
or piperidinyl ring wherein said pyrrolidinyl or piperidinyl is optiorially
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WD 2006/ 069276 PCT/ US2005/ 046691 and wherein any phenyl - cont ai ni ng
substituents and Cl_ecycl oal kanyl substituents of R2 are optionally
substituted with one to three substituents independently selected fromthe
group consisting of Cl.9al kanyl, G _sal kanyl oxy, trifluoronethyl, phenyl,
fluoro, hyavaogensetds. gal kanyl t hi o, G _sal kanyl sul f onyl , PamUs2005/046691

Clsal kanyl sul fonylami no; or RIL and R2 taken together with the nitrogen to
which they are attached form a 5-7 nenbered cycl ohet eroal kyl optionally

substituted with on o, t.hr. tituent de ndentl sel.ect fromthe
group consisting gp%gﬁtutedlmﬁ}gﬁyﬁst ﬁ&lﬁffﬁp gﬁﬁgﬁ% MDY ?%«im no,

G _5al kanyl am no, ;aiah@an@dydpsiyt ) am no, and fluoro; h) R2 is sel ected from
the group consisting of hydrogen, CLl.4al kanyl, phenyl, -and
Cl _6c¢cycl oal kanyj), %elselenteﬁfrataltlkaggdupicmnsqptlmg)ohhydrogetlnﬂ1laalmagll,vvi th one to

t hree substi tuent eR gent y éfﬂ ed fro?;nt ri:)up consi sting of
phenyl , C1.4al kan&( ﬁy Q"ﬁ a”!ﬁ'ﬂi‘ﬂ 48
Clsal kanyl am nocar@%@mbny|ﬂ1ié(@1§§g;myyl arixye %mwlth,ﬁq, yphenoxy; and

wher ei n any phenyl -contail ning s ti'tuént of IS optionall substituted

with one to three pé\@ﬁﬁhmlng@malkmgmmlﬁ@i yakanycaed hﬁmﬁWE{Gas)QH@Db‘
consisting of Cl and

Cl_6al kangl t hi o; %%&H r%%ﬁé ?é{o%@ﬁm t%%l?q ﬁ%{%t%goéen to which they
ar ehat t ached 1;] or mbaange[ﬂ mnh@lybdnmzblylgﬁiram;d,a;byr?jlinyd),rigie]?ylalridy)lyl Sndslinyt, ut ed
with one to three substituents jndependent selected fro rou

consi sting of C1- ASAUNRIPYIaRYa ﬁlﬂﬂj ﬁ’? Wédﬁgn eP¥dRIdN Prpdﬁ@f%g grgup
consi sting of hydrq‘@ﬂﬁiiny]%@&hi'ﬁéﬂﬂﬁl t%ﬂﬂzolﬂh\ﬁﬁ&eln Pﬁ%ﬁﬁ'aﬂd‘ﬁété]@b s

optionally substituted W th one hree” substi ts 1 ndependent I y

sel ected fromthe Qytlon@ilycaubgtmedwyltbpnph@ﬂyee sulgstituentk indepergenthy dr oxy,

opt 1 onal 1y subst | SHEATIH R R toRBERY ol ciekablioBPe kiRl ' ™ '
sel ected fromthe oyjtloualllycwhensm’iengl arfd hetéroanyl heaﬂybt.lor@ﬂy@abkt&uwdoxw f | uor o,

and hydr OXY; or R a subsR%uel?is attached to adjacent carbon atoms, the two substituents
together form a single fused moiety; wherein the moiety is selected from

-O(CH2)1.30-;

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

1) R is hydrogen, methyl, allyl, or heteroarylmethyl wherein heteroaryl is
selected from the group consisting of benzo{1,3]dioxolyl, imidazolyl,
furanyl, pyridinyl, and thienyl; '

m) Ry is one to three substituents independently selected from the group
consisting of hydrogen; Cqgalkanyl; Cq_galkanyloxy; Ce.1garylamino
wherein Cg.1garyl is optionally substituted with one to three substitutents
independently selected from the group consisting of Cy.galkanyl;
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together with the nitrogen to which they are attached forma pyrrolidinyl

or piperidinyl ring wherein said pyrrolidinyl or piperidinyl is optionally
23 WD 2006/ 069276 PCTI US2005/ 046691 substituted with a substituent sel ected
fromthe group consisting of Cl_ 3al kanyl and hydroxy; j) R3 is selected
fromthe gmoumeeesesisst i ng of hydrogen, Cl_8al kanyl, C2r8HUE®DS/H46691

C2. 8al kynyl, C1_8al kanyl oxy(C1. 8) al kanyl, C1. 8al kanyl t hi o( Cl. 8) al kanyl ,

hydr oxyCl_ ealkanyl thlofornyl phenyI|n1no(C1-e)aIkanyI

phenyl (C1_e) al kany, eroar ,(Cl-e)al kanyl . wher.ein heteroaryl is
phenyl {Cle) al kany o AT e SO by AP AL 2,
furanyl, pyridinylamihdéarbyhyl; Chgitkatylaningedrbonl; C,. gammwylda@lbmwémmbyram nyl,

pyr azol yI pyri dazi nyl rimdpnyl rrolyl, quinolinyl, i squ| nol i nyl,
tetrazol yI wher eifi@! an draxy %@éWB&?‘Wm%ﬂ% C}'tE‘aW?BYlaN"@“!édHﬁ‘éﬁ’M ed with

one to three SUDS iddsB SndeIe RN KaindSf P HARiAdIADL ISbfrugiip consi st i ng

of Cl. 6al kanyl oxy an droxy; or ‘optiona en phéenyl t er oaryl
are optional |y subsaxezolykmaphthtyridingl oxaredyl; pylannssl ayraaclbib@yrldaadylacent

car bon at ons, the i t noi ety;
wherein the noi et)P Y@ng :B)ghltnicﬂﬁ{ﬂ Wlﬁﬁ@%@%‘&bﬁg?ﬂy@tﬁg&@ﬁ&ct ed from
t he group consi st |qwnxfg||rliy{dre@gg@]yl tRaon; ardd ﬂh)ény| 2- et hyl -al |yl , propynyl
hydr oxyet hyl , met hyl t hi oet hyl, net hoxyethyl, thiofornyl, phenylim nonet hyI

phenet hyl , and hetRris angit¢ Gro 8)lh$tltaems mdapendaentlytsiededlmi ﬁomaﬁhglgrbup sel ect ed
fromthe group con5| St benz di o I, M daz furanyl,
pyridinyl, thienyl®"8§ n&f’ﬁ*‘ pgen 3@%?@‘%9}" é@{ﬂ%ﬂﬁ%n '9?94 gaﬁ@%ﬂu’? ?nyl
tetrazol yl; V\herelfnrahble Irﬁm@ﬁw nﬁua@am mztwmhdslw asdmdwnwhgﬂqlutnwﬁﬁ i's

optionally substituted with one % (0)'¢ group S hydr ogen, net hyl,
al lyl, or het eroari§athiazelyl, isexarelyho éaciylowr@nnvlspy@ml&bp&adaawhthe group

consisting of benzplikind] dhAXMIM; pyiBIvadahdiiny, tetrazolyl, thiazolyl, thienyl, and

hydroxy;

0) Rsis one to two substituents independently selected from the group
consisting 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;

N Ais {CHz).a~;

s) Ais -(CHz)z-;

t) YisOorS;

u) Zis O, NH, N(C1.¢alkanyi), N(OH), N(OC1.salkanyl), 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 are optionally substituted with
one to three substituents independently selected from the group consisting
of Cy.salkanyl, Cygalkanyloxy, hydroxy(Ci.s)alkanyl, carboxy(C.g)alkanyl,
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furanyl, pyridi

R

nyl, and thienyl; m R4 is one to three substituents

R

I ndependently selected fromthe group consisting of hydrogen; Cl-eal kanyl;

Cl_6al kanyl oxy; Ce-1loaryl am no
wth one to three substitutents
consi st i ngwy 20ad0a@zskanyl ;

hal ogen, and hy
C'alkanylaninocarbonyl C1 ealkanylcarbonylanino halogen hydroxy

C6_10aryl ; ch h f d d dol yl ;
ndol tnyl L 1 soi FerARERY RSB Rg) FHGRS R aSarh ovo; Bia uhe, "'

napht hyr i di nyl ; CP&QW&Hyldmanym(?G{.d%NanyWh%OQ{.L;alké}fvylthﬁ)aéhﬂb{d)carbwl di nyl ;

pyrimdinyl; pyrrol éﬁ qui nazol 1 nyl ; " qui noliny (&J‘I noI|2|n | ;

qui noxal i nyl : t@&ming mrbom ﬁzaﬁllsanylaémaomenmdl( )aamnvaar@ﬁ@ca@omb
substituents in m the group consisting of hydrogen,
Cl. 4al kanyl , Cléw00 &fﬁ %h%h en'fu’ic?

i ndazol yl,
isoxazolyl
pyrinidinyl
hydr oxy;

group consisti
phenyl, a'- or
one to two subs
hydr ogen and ha

- (CH2) 2-;

or

N(phenyl ) ;

droxy; fornylam no; pyridinylamno; am nocarbonyl;

4 kan n, phenyl, furanyl, indazolyl,

ng of hy rogen, nethyl, nethox brono, fluoro, a'- or

oniesto. thrsa $1¢ps(§;§qent%mdeg¢nctegrtiy sp

wherein Ce_10aryl is optionally substituted
i ndependently selected fromthe group
24 WD 2006/ 069276 PCT/ US2005PCH66805/046b1 6al koxy,

i ndob®)IG is ﬁ@(ﬂ)N@i)Rz.l pheingti o amgterocyaie sélactedfrdm the gouhi azol yl

Oy ERistna AR o BUZBR i g, Y g
0) R4 WEe@ﬂﬁph@'\yﬂ wad $hBétetdtybles df@&lé&jpﬁeﬁélhb’smﬁtl&ﬁé@mtﬁr om Ege

roméhmgrﬁmwlstlm R5 is

%fém% I, %_@ﬁ‘(gﬂ@gﬁ}} %gaﬁJX?fC;Mialﬁérﬁﬁn the group consisting of

ogen

cc) G is —C(Z)N(R1)Rg; tetrazolyl; pyridinyl; oxadiazolyl optionally substituted
with oxo; or phenyl optionally substituted with (C1.g)alkanylcarbonylamino;
dd) G is—C(Z)N(R{)R2, 1H-tetrazoi-4-yl, 4H-[1,2,4]-oxadiazol-5-0x0-3-yl, 2-
methylcarbonylaminophenyl, pyridin-3-yl or pyridin-4-yi;

dd) Rz is selected from the group consisting of hydrogen and Cy.salkanyl;
wherein Cqsalkanyl is optionally substituted with phenyl; or R; and R, taken
together with the nitrogen to which they are attached form a pyrrolidinyl
wherein said pyrrolidinyi is optionally substituted with hydroxy;

ee) Rz is selected from the group consisting of hydrogen, methyl, ethyl, and
phenethyl; or Ry 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, Ci.galkanyl,
Co-salkenyl, Czsalkynyl, Cqgalkanyloxy(Cs-g)alkanyl,
C1salkanylthio(C+.g)alkanyl, hydroxyCi.salkanyi, thioformyl,
phenylimino(C-.g)alkanyl, phenyl(C1.s)alkanyl, and heteroaryl(C.g)alkany!
wherein heteroaryl is selected from the group consisting of
benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyi, 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

26

'(CH2)2-3-; s) Ais
t) i @D&aﬂﬁqnwgarlioméarﬁl,nol\hydmmcryam Imooyth)qxol\leﬁdi)amlhbmbgmd:l kanyl ),



V) Zis O NH, or NNOH); w) Zis O0or NH aa) Gis -C(Z)N(R )R2, phenyl, or
a heterocycle selected fromthe group consisting of tetrazolyl, oxadizolyl,
furyl, quinolinyl, thienyl, and pyridinyl; wherein phenyl and the

het erocycles of G are optionally substituted with one to three substituents
i ndependenWoy208€¥68z%ed fromthe group consisting of C PEHURAP546691

Cl_eal kanyl oxy, hydroxy(d _e)al kanyl, carboxy({J _e)al kanyl, 25 WD

2006/ 069276 PCT/ US2005/ 046691 CL. Bal kanyl car bonyl am no, hal ogen, hydroxy,
cyano, oxo, thi 0,

Cl1. Bal kanyl t hi Ogélg%eglgﬂ;&ﬂ’the %B%gﬁgl%'% rocH ablfgngﬁxﬁagir}ﬁq%ramp

Cl. Bal kanyl am nop’mrtailw\l‘\rhenlphélilladItmtgrb;nqiranemrﬁmba"wbubstmtdd with two

eToctod T rom t RDTRGIRS AL Akt COEPRSTYF. g af FUbpysBents  y) " °° ©

qui nolinyl, thi ﬁ)’g\dther’q'adn RYimglé Rided maiBEE QhBraM oty is fedied fbRCYCl s of
G are opti onal |y substituted with one to three substituents independently

selected fromt r@Qﬁ'ﬁu;prsonm sting of Cl4al kanyl, Cl. 4al kanyl oxy,

hyd Cl. 4) al | . alal , thi ,
nydr o6y (CL 42! ke s ShodBh R BT AR o Efibh, RO, O%: (T 0x0
oxadi azol yl opt nmﬂaglrlbwteﬂylbptdpeuy[eHenzMI,tﬂhemth,yl qndmmergolamb(mﬂg)zﬂeiriyy
Lot oo 2yt Wb S hAGRAH B3R RaIR e JPln SohBisthg bR, *

net hyl car bony! apiraggh ,ny|pm[éng| And thibz@&yl; pyridin-4-yl; dd) R2 is selected
fromthe group consi sting dr ogen and Cl. 4al kanyl; wherein Cl.4al kanyi

is optionally shBsRs m%%ctﬁmfnarrpﬂh@rqrpup gensigtingof qummethﬂ&m%WW th the
nitrogen to whig p'gnE: f n said
pyrrolidinyl is rc])ij%tlgﬁa 'y 'su gtﬁlﬁﬁ 4 Qbﬂéﬁ?}ﬂﬂ dmd"qbrwﬁet%%gssel ected from
t he group consi $mmbyloth|Mmgkmlmeﬂ&ylhw mdahgil-Z-yhmihylplaedéma;dl-z-or Rl and
R2 taken toget he{ V{'htlh the nitrogen to which they are attached form
pyrrolidin-1 yimg doxypyrrolldln 1-yl or 3-(9)-

||) R4 is one to two substituents independently selected from the group

consisting of hydrogen, methyl, phenyl, bromo, fluoro, aminocarbonyl,
chloro and hydroxy;
ji} R4 is one to two substituents independently selected from the group
consisting of hydrogen, a'-hydroxy and a'-methoxy;
kk) R4 is unsubstituted or substituted at the o' position;
I} 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 oo) above.

One embodiment of the present invention is a compound of Formuila (I}

wherein:

G is “C(Z)N(R1)Rz, phenvi, or a heterocycle selected from the group
consisting of imidazolyl, triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl, thienyl, pyrazolyl,
pyrimidinyl, triazinyl, isothiazoly!, isoxazolyl, oxazolyl, isoxadiazolyl, and
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N I

hydoxypyrrolid in-1-yl; ff) R3 is selected fromthe group consisting of
hydrogen, Cl_8al kanyl, C2$%al kenyl, C2_8al kynyl,

Cl_8al kanyl oxy(Cl_8) al kanyl, C1. Bal kanyl t hi o( C1$) al kanyl ,

hydr oxyCl_eal kanyl, thiofornyl, phenylim no(Cl.8)al kanyl,

phenyl ( C1_8¥@akdoamss76 and het eroaryl (CLl_8) al kanyl wher epathigiceEeaEM! 1S

sel ected fromthe group consisting of benzo[1, 3]dioxolyl, imdazolyl,
furanyl, pyridinyl, thienyl, Indolyl, indoIinyI i soqui nolinyl, pyrazinyl,
pyrazol yl, pyridazinyl, rimdinyl r qui nalinyl, thi azol yl,

i soqui nol i nyl, tePV‘ﬁByywer%P@ﬁ’Wl ﬁﬁ@%‘}‘? h%tﬁ@%@'ﬁé%@r gre Oﬂpéa'&bt i onal | y

substituted W th gmesthGtel WitCordBshida'Sibs R@éﬁﬁi&te'n | /069276
PCTI US2005/ 046691 ﬁl?s f‘ect e from 'fth rouﬁt“’é’@%g. st'1 ng y%?e al kgﬁﬁl oxy and

hydroxy; or opti tlmagnosap omeaatlmefr@ma&mm@malbamgloxsarfwduw(@malkqnyl

substituted with st t | a tons, the

two substituents oge rorm'a ‘s noi ety, é 'he noiety is
e LR N L A L

ﬁeldect ed frO{nh l-O(:ﬁnlib hbxapﬂwiomgbrrﬂib icsasambmaammot dqmﬁdﬂm%)alummogsi sting of

ydr ogen, nmethy e 0 nz enet hyl, an

het er oaryl (CL. 8) apkﬁﬂ’ifﬁxy\%%ra@%/'ﬂoqeﬁho '89 I ected fromthe group

consisting of im hi azol yl ; hh)

R3 is selected fr%@hé}"g%&dﬁkgw&’?’%tﬂ ?‘9&%%}8%@%‘”"@%6 3- et hyI

2-but enyl, 2- pr op€&nyélkabdoxydarbanhyjgmainet hyl , pyridin-2-yl nethyl, fur-3-

Sttt O ARSI el T2 2y ety and thiaol 2
group " cons st | Raisafoldute agrthe geady bondiiOK hydrogen; Cf alkaryl phengiocar bony!
O o Dy O g epodRa el kapi b s SRR ! ot =

one to three substituents independently selected from the group

consisting of phenyl, amino, Cysalkanylamino, di(C1.galkanyl)amino,

Ci4alkanyloxy, hydroxy, fluoro, chloro, cyano, aminocarbonyl,

Cisalkanylaminocarbonyl, di(C4.salkanyl)aminocarbonyl, and phenoxy;

and wherein the phenyl and Cy.gcycloalkanyl substituents of R; are

optionally substituted with one fo three substituents independently

selected from the group consisting of C4galkanyl, C4.salkanyloxy,

trifluoromethyi, phenyl, fluoro, hydroxy, Cs-galkanylthio,

Ci-galkanylsulfonyl, and Cqgalkanylsulfonylamino; or Ry and Ry taken

together with the nitrogen to which they are attached form a 5-7

membered cycloheteroalky! optionally substituted with one to three

substituents independently selected from the group consisting of C,.

- salkanyl, hydroxy(Ci.4)alkanyl, hydroxy, amino, Cs.salkanylamino,
~ di(Cq-ealkanyl)amino, and fluoro;
Rs is selected from the group consisting of hydrogen, C4_salkanyl,

C,.-salkenyl, Ca.salkynyl, Cy.galkanyloxy(Cs.g)alkanyl,

Ci-salkanylthio(C4.g)alkanyl, hydroxyCq.galkanyl, thioformyl,

phenylimino(Cq.s)alkanyl, phenyl(C+.s)alkanyl, and heteroaryl(C1.g)alkanyl

wherein heteroaryl is selected from the group consisting of

benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyt, thienyl, indolyl, indolinyl,
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kk) R4 is unsubstituted or substituted at the a' position; 1I1) R4 is
hydrogen and Y is O0; nm R4 is a' -hydroxy and Yis 0; nn) R4 is hydrogen
and Yis S, o00) R4 is a -hydroxy and Y is S; and conbi nations of a) through
00) above. One enbodi nent of the present invention is a conpound of Fornula
(1) wher ei wo 069276 Z) N(R1) R2, phenyl, or a heterocyclgs6ds606k0f rom t he
group consisting of imdazolyl, triazolyl, tetrazolyl, oxadiazolyi,

t hi adi azol yl, oxat hi adi azol yl, i m dazol | nyI tetrahydropyrimdinyl,

thienyl, pyr azol yl, pyrimdi nyI tri azog i sothiazolyl, isoxazolyl,

oxazol yl , i soxadi dsasiujiolindnayrazinviopywasly 99m1mmuw oygelyl  pyri dinyl ;

uner i n pheny! andy e hek S8 ARUEEefLecI Ao B hOOR bk raldishi feed v th

one to three substituen ependen he gro p consi sting
of C1-8al kanyl, Cbpﬂalhédwrspbemtedwm onq(cﬁhr@ albstityents mtbpbndef(ﬂy‘l 8) al kanyl ,

Clsal k I b I hal , ' y
Gl aal Kany| ant no. SBICRE! OISR Groue Ranssin of X ealkamion and i wbe F bony|
am not hi ocar bonyl ,op tu@ﬂal@aluhéﬁbhéﬁyl@%e?é}aﬁm afdl &ﬁl@ialﬂé@.ﬁbétﬁu%ﬂ(%ﬁﬁf bony'

and Cl _sal kanyl oxycar bony am no; en or 4al kan

sel ected from t he typ ubstivents sttanhedio amneogear ogatamskheiwo qygetftyents and

three subst tuont PG HmTar YT ndaRy WisReh e PSRV ShERetroh o °
phenyl, am no, Cl @@Hgmﬂ)qm no, di (Cl_$al kanyl )am no, Cl-4al kanyl oxy,

hydroxy, fluoro, chi oro am nocar bon Cl. 8al kanyl am nocar bonyl ,
i (CL 8al kanyl ) Bais@eiodbren sub weaﬁreweﬁeﬁnd%aﬂnsmm o s greiRy | and

Cl_6cycl oal kanyl %H§|§i|ﬁd’%y’ﬂr85erﬁ%1%éfﬁanyl, C1.galkanyloxy; Cg.1earylamino
wherein Cg.qparyl is optionally substituted with one to three substitutents
independently selected from the group consisting of Cq.salkanyl;
Ci-salkoxy, halogen, and hydroxy; formylamino; pyridinylamino;
aminocarbonyl; Cq.galkanylaminocarbonyl; Cq.galkanylcarbonylamino;
halogen; hydroxy; Cg-1paryl; chromany!; chromenyl; furanyl; imidazolyl;
indazoiyl; indolyl; indolinyl; isoindolinyl; isoquinolinyl; isothiazolyt;
isoxazolyl; naphthyridinyl; oxazolyl; pyrazinyl; pyrazolyl; pyridazinyl;
pyridinyl; pyrimidinyl; pyrrolyl; quinazolinyl; quinelinyl; quinolizinyl;
quinoxalinyl; tetrazolyl; thiazolyl; and thienyl;

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

A is CHCHg;

YisOorsS;

Zis O, NH, N{C_galkanyl), N(OH), N(OC4.galkanyl), or N(phenyl); and

enantiomers, diastersomers, tauiomers, solvates, and pharmaceutically
acceptable salts thereof. |

Another embodiment of the present invention is a compound of Formula
(1) wherein:
G is —C(Z)N(R1)Rz, phenyl, or a heterocycle selected from the group
consisting of imidazolyl, tetrazolyl, oxadiazolyl, thiadiazolyi,

29



optionally substituted with one to three substituents independently
selected fromthe group consisting of Cl$al kanyl, Cl.8al kanyl oxy,
trifluoronethyl, phenyl, fluoro, hydroxy, Cl 8al kanylthi o,

C1- Bal kanyl sul fon(}/I , and C1. 8al kanyl sul fonyl am no; or Rl and R2 taken

t oget her wi PP PAE06M76r ogen to which they are attached foranvesioeshasevenber ed
cycl ohet eroal kyl optionally substituted with one to three substituents

i ndependent|ly selected fromthe group consisting of CL_ 4al kanyl,

hydr oxy( Cl. 4) al kanyl , hydroxy, am no, Cl eal kanyl am no, L

di (CL. eal kany! ) ar@diiagifeplyl; irjdazoliny!, thiesd Rycazalyls PWIMIdINY!. diaaiYiconsi st i ng

f hyd ., Cl. - , - -
21 Bl Kooy oxy{ c1o4ERE, inoAzbigh, R, (bRl and pyridinyt: wherein
hydr oxyCl_3al kanyphenyhamd therhgterocptlies of Gritlesnrided $ieatik hasd gptionally

henyl ( CL. 8) al kany|,, ..and. h | (Cl a)al kanyl,  wherejn h |
ot oot oa i om t nesuhst Rl BES 4 b S RlasiE MoenPRRRRM Serh B0y ©
furanyl, pyridi nythe grdieeotsisting &3k Lalkamd ot | 2ikanylod§, MfaraRd 64 ORB&Mg!,

PCT/ US2005/ 046691 j soqui nolinyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyrimdinyl, pyrr@texy(CauakanynGrsalkanyics %mnp, PidrPXY, SYPNO, Rffer ei n
phenyl and heter ' iU | 1 ee
substituents i ndce{greoﬁ(h’e%?ﬁy ' @Eé?lg@ﬁel%ﬁﬂ% bﬁ@t@%ﬁ”ﬁ@ﬁgg??{ﬁaﬁﬁ&

Cl. 6al kanyl oxy aramimpdarbenyl, aminadipipcahanylyCq.sdkanyidreingCarbodylhandr oaryl are

optionally substituted, Wt two_substituents attached to adjacent carbon
atons, the two sﬂ&"i“ﬁﬂ‘@m@am'{'j%%%ﬁ@yl’ forma single fused noiety; wherein
the noiety is ggligeblestedamm the§roldp)chnsiBtiryiof Iydpdger, PndtRyicethyl gl t uent s

I ndependently selected fromthe group consisting of hydrogen; Cl.6al kanyl;
Cl. 6al kanyl oxy; ®OP¥aryl anino wherein C6_10aryl is optionally substituted

N i F I  EA e RN

pyri di nyl am no; and Cy.gcycloalkanyl; wherein Ci4alkanyl is optionally substituted with
one to three substliuents independently selected from the group
consisting of phenyl, C,4alkanyloxy, hydroxy, fluoro, aminocarbonyi,
Ci-galkanylaminocarbonyl, di(Cq.galkanyl)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 Cysalkany!, Cy.galkanyloxy, fluoro, hydroxy, and
Ciealkanylthio; or Ry and Ry taken together with the nitrogen to which
they are attached form a pyrrolidinyl or piperidinyl ring wherein said
pyrrolidinyl or piperidiny! is optionally substituted with a substituent
selected from the group consisting of C,.zatkanyl and hydroxy;

R; is selected from the group consisting of hydrogen, methyl, allyl,
2-methyl-allyi, propynyl, hydroxyethyl, methylthioethyl, méthoxyethyi,
thioformyl, phenyliminomethyi, 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;
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— —————

am nocar bonyl ; Cl_sal kanyl am nocar bonyl ; G _6al kanyl car bonyl am no;  hal ogen;
hydr oxy; C6_loaryl; chromanyl; chronenyl; furanyl; imdazolyl; indazolyl;

i ndol yl; indolinyl; isoindolinyl; isoquinolinyl; isothiazolyl; isoxazolyl;
napht hyri di nyl ; oxazol yl; pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl;
pyri m di nyl wanetdi@bysk; qui nazol i nyl; quinolinyl; quinoligi :

qui noxal inyl; tetrazolyl; thiazolyl; and thienyl; R5 is %(;112%%2805{0\%691
substituents independently selected fromthe group consisting of hydrogen
and hal ogen; Ais CH2CH2; YisOorS;, Zis 0, NH NG _6al kanyl), NOH),

N( OCL. 6al kanyl R, isodnd\artaengublstituants in@esanideaiesSlectddIfing Rog@Up, taut omers,

sol vates, and pharmaceutically acceptable salts thereof. Anather enbodi nent

of the present i FPBREIIRG O] Rydsogafouatiany. Goalanyloxy, halpgepdhenys i s

-C(Z2)NR )R2, ph | ; t K ' istin
of [ azbl i "t avenyl, RhidzdI s, bR, Syl ieimddiEy BlsBYBInatilc) o6 "
PCT/ US2005/ 04669 isotbiazoil, és@b(amjylyb%(athlﬁl,da(zaﬁimyiypyraztbwbDymdaqhwl,azol yl,

pyrimdinyl, triagzi.n I.sot hi I, 1.SQX |y 7ol i soxadi azol yl ,
o pyri dinyl ;- wegPaY: YR Bl T Rneon SPeGO U kPR Rer el vy
are optionally diydedsyfuted with one to three substituents independently
sel ected from _the group consisting of Cl.4aikanyl, C'al kanyl oxy,

hydr oxy( Cl - 4) aRedYdrogenir hoxy( G . 4) al kanyl, C - 4ai kanyi car bonyl ami no,

hydr oxy, cyanop iQ’GP-Ig_CI-EPi oxo, am no, Cl$al kanyl am no, di (C _eal kanyl ) am no,

Cl. sal kanyl thi o, am nocarbonyl, am not hi ocar bonyl,
Cl_Bal kanyl am Mdg & doByl , and d i (G . Bai kanyl)am nocarbonyi; R is selected

fromthe group,co i'\ﬁ_t| ior}%l(afl-l)hgr(ljcf ogen, nethyl, ethyl, and propyl;

enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

Another embodiment of the present invention is directed to compositions
comprising a compound of Formula (I) wherein:

G is selected from —~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 thrée substituents independently selected from
the group consisting of Cy.salkanyl, Cq.4alkanyloxy, hydroxy(C4.4)alkanyl,
C-aalkanylcarbonylamino, hydroxy, cyano, oxo, thioxo, and
aminocarbonyl;

R, is hydrogen, methyl, or ethyl;

R2is independently selected from the group consisting of hydrogen,
Ci-salkanyl and phenyl; wherein Cq4alkanyl is optionally substituted with
one io three substituents independently selected from the group
consisting of phenyl, C4_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.galkanyl, C1.salkanyloxy, fluoro, and hydroxy; or Ry and
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R2 is selected fromthe group consisting of hydrogen, Cl.4al kanyl, phenyl,
and Cl. 6cycl oal kanyl ; wherein Cl_4al kanyl is optionally substituted with
one to three substituents independently selected fromthe group consisting
of phenyl, Gl al kanyl oxy, hydroxy, fluoro, am nocarbonyl,

Ci _Bal kany!| 3 #8&¥¥6ny| , di (G . eal kanyl ) ami nocar bonyl , periusdoesnasess  and
wher ei n any phenyl -contai ning substituent of R2 is optionally substituted
with one to three substituents independently selected from the group

consi sting of Cl_sal kanyl, Cl_eal kanyl oxy, fluoro, hydroxy, and

G eal kanyl t hi o; dJre RKeR Hegetherwiihiherifeasnio whishhthewara atiaghet A awi ch  t hey
are attached for ] [y el LAk IR i Al

pyrrolidinyl or & gﬂpgyﬁgijﬁgﬁggﬁi@ aﬁtgu?i’ P*?fg%m:{fldgngﬂggﬁrﬁ uent

sel ected from t heopfionajly 8 ed mithar substiBidnk selgdted itbnihie gropp R3 i s
selected fromthe . | St h gen, nethyl, allyl,
2-nmethyl-allyl, p %x@p%?h@ﬂﬂé%é@gﬁﬁélhﬁﬁé&hyl t hi oet hyl, net hoxyet hyl,
thiofornyl, phé@ays hytirogen! imethyl, @illginet heterosapithettall auhensip ihetdroanydiskany|

wherein the heteroaryl iis selected frogmthe gro nsi sti ng, of
benzol 1. 3] 0i ool yISIONRS FRF G TOHR, GRS FNG o HRaraL) 1 SICORP B ISEgIM i di ny!

pyrrolyl, quinoligyd Ii[ﬁ%m Nehbienyit €t razol yl wherein the phenyl in any
phenyl - cont ai ni ng surB/s't | tue|¥t'q| sriopwbnal |y substituted with one hydroxyl

group; 30 WO 260d¢ 068 Ky svePeatiSEmdsindepadentiRgelestastitomdhe gooupubst i t uent s

I nd dent | | ected. f t ISt hyd 4al k |,
Claal kanyl oxy, e istinglsR ByeGeRs CLAER o aRe i G PP mctol v
i o b ekt kg by
qui nol i nyl, tet " aEoaZolN. szl ekl YTz PYFRZANORITIREYG by dr ogen; A
I's CH2CHZ; pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl, thienyl, and

hydroxy;
A is CH;CHgo;
YisOorsS;
Zis 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, quinolinyi, 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, Cs.galkanyloxy, hydroxy(Ci.s)alkanyl,
carboxy(C1.g)alkanyl, Cqgalkanylcarbonylamino, halogen, hydroxy,
cyano, oxo, thioxo, amino, Cy.salkanylamino, di(C4-salkanyl)amino,
C1-aalkanyithib, amihocarbonyl, aminothiocarbonyl,
C1.galkanylaminocarbonyl, di(C1.galkanyl)aminocarbonyl, and
C1-salkanyloxycarbonylamino;
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YisOor S, Zis 0, NH or N(OH; and enantioners, diastereoners,
tautoners, solvates, and pharnaceutically acceptable salts thereof. Another
enbodi ment of the present invention is directed to conpositions conprising
a conpound of Forrmula (1) wherein: Gis selected from-C(Z)N R, )R2, phenyl,
or a het er o¥fA086/%8376ct ed fromthe group consisting of PCi/UszpEs0é691
tetrazol yl, oxadi azolyl, thiadiazolyl, oxathiadiazolyl, thienyl,
isothiazolyl, isoxazolyl i soxadi azolyl, and pyridinyl; wherein phenyl and
t he heterocycles re optionall substituted with one to three
substituents |Eﬁé%5hﬂéﬂﬁvvf ¥€¥Eﬁxﬁron1 t he group consisting of

C_dal kanyl , CJR%hm@ﬁmwcmmmy&&oném,ggmmtedmﬁhﬂméﬁ@nyl car bony! ari o,

hydr oxy, cyano, 0Xo i 0OX0 am nocar R, is hydrogen, nethyl, or
ethyl; R2is |rmao@ndé?nta&ermg@mewnthrtbemttmegrt@wblqhdhgvﬁe ﬁﬁa@TEdhydr ogen,

Cl4al kanyl and p Fw,]ﬁ ubstituted with
one to three sub?ﬁlﬂi‘uep S {dﬁ‘ eﬁé%éﬁ‘%@% ?t%gwrgﬂ({rﬁ)ggroup consi sting
of phenyl, C, _%ibMy)l'oxygemydroxy, fluoro, and phenoxy; and wherein any
phenyl - cont ai ni sub t . of tion ubs ituted th one to
three substi tue‘%% pV'ﬂ 'i&ldgﬁ“‘ﬁ?y'%m&@%' dTHé" l&‘r"B’ud" ydregeny, E‘dﬁiﬂ ng of

C, _eal kanyl, C, écﬁ L)awaﬁyl ﬁﬁléafbdﬂ{(@malkéﬁyl Fhertc,

2006/ 069276 PCTI USZ /046 ken together wt h the nit r)(]?gen! fo which
they are attacheopﬁtblaipbﬂ(cpy)alkﬂm{ﬂl nyI or piperidinyl ring wherein said

2l coted 11om t REEGROH G diarih e Byl BBy “ra™i s
hydrogen, methyl, amiroghrbamyl, ephemdy yi met hyl wherein heteroaryl is selected
fromthe group ﬁ?%sﬁy%tréé‘gn;"f benzo[ 1, 3] di oxoi yl, im dazolyl,

Ais CHyCHy;

YisOorS;

Zis O or NH; and

enantiomers, diastereomers, tautomers, solvates, and pharmaceuticaily

acceptable salts thereof.

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

G is —=C(Z)N(R1)Ry; tetrazolyl, oxadiazolyl optionally substituted with oxo;
phenyl optionally substituted with (C4.g)alkanylcarbonylamino; or
pyridinyl;

R1 is C14 alkanyl, or hydrogen;

Rz is hydrogen or Cy.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; '

Rsis pyridinyI(C1.B)alkanyl, furyl(C4.g)alkanyl, C4g alkanyl, hydrogen, Czs
alkenyl, thienyl(Cy.g)alkanyl, imidazolyl(C4.g)alkanyl, phenyl(C4.s)alkanyl,
or thiazolyl(C1.g)alkanyl;

R4 is hydrogen, a'-hydroxy, or a'-methoxy;
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furanyl, pyridinyl, and thienyl; R4 is one to two substituents independently
sel ected fromthe group consisting of hydrogen, Cl4al kanyl, C 4al kanyl oxy,
hal ogen, phenyl, furanyl, imdazolyl, indazolyl, indolyl, indolinyl,

i soi ndolinyl, isoquinolinyl, isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl,
pyrazol yl, NAPQEOHG . pyridinyl, pyrimdinyl, pyrrolybeT/ustionsdasedy! |
tetrazolyl, thiazolyl, thienyl, and hydroxy; Ais CH2CH2; YisOorS, Zis O
or NH, and enantioners, diasteroners, tautoners, solvates, and
pharnaceutica]l%m,?égeptaple salts thereof. Another enbodi ment of the
present inventi'®nSi"¥9¥9PBct ed t o conpounds of Formula (1) wherein: Gls
-C(Z)N(R ) R2, phgmH,cHYr a heterocycle selected fromthe group consisting
of tetrazolyl, Qxadiazolyl, furyl, quinolinyl, thienyl, and pyridinyl;
wher ei n phenyl YdB® ®h& heterocycles of G are optionally substituted with
one to three s§ﬂgkjéfﬁmﬂgn'ndependently selected from the group consisting
of Cl. 8al kanyl , " Bal Kanyl oxy, hydroxy(Cl_8)al kanyl, carboxy(d _5)al kanyl,
gl_ga: tany: car bnademp%iaF?Irag}ams, taﬂttrmm'é, scgv?tﬁapar}dqm\mh rmdmieaticallyagi nol,

, _6al kanyl am no, di (G, 6a m no, 1 8al kanyl t hi o, am nocar bonyl ,
ami not hi ocar bonyl@cceéf%@aq‘%é"%ggﬁ’?nocar bonyl, di (G _8al kanyl ) ani nocar bonyl ,
and Cl1. 6al kanyl oxycar bonyl am no; 32 WD 20061069276 PCTI US2005/ 046691 Rl is

Cl-4 al kanyl, or hydrogen;, R2 is thjg(‘drogen or CL.4 al kanyl optionally
substituted wi th Awetignembedimenhatihrpresant inveotien isaliregtadhtor ¢asmpeundsgen t o

whi ch t hey aéfq:&l'}ﬁuf’acﬁf\ghe?fe%-m a pyrroiidinyl ring optionally substituted
wi t h hydroxy; '

G is —C(Z)N(R+)R;, 1H-tetrazol-4-yl, 4H-[1,2,4}-oxadiazol-5-0x0-3-yi, 2-
methylcarbonylaminophenyl, 3-furyl, quinolin-3-yl, thiophen-3-yl, pyridin-
3-yl or pyridin-4-yl,

R4 is hydrogen, ethyl, or methyl,

Rz is methyi, ethyl, phenethyl, or hydrogen;

or Ry and Rz taken together with the nitrogen to which they are attached
form pyrrolidin-1-yl, 3-hydroxypyrrolidin-1-vi, or 3-{S)-hydroxypyrrolidin-
1-yl;

Z is NH or oxygen, ‘

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

R4 is hydrogen, o'-methyl, a'-phenyl, B"-bromo, B"-flucro, a'-aminocarbonyl,
a’-chloro, a'-methoxy; or a'-hydroxy;
Rs is hydrogen;

A is CH:CHg;

YisOorS;

Zis 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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Zis NH or oxygen; R3 is pyridinyl (C1$)al kanyl, furyl (C1$)al kanyl, C1.8

al kanyl, hydrogen, C2.5 al kenyl, thienyl (CLl.8)al kanyl,

i m dazol yl (C1. 8) al kanyl, phenyl (Cl. 8)al kanyl, or thiazolyl (CLl.8)al kanyl; R4
I's hydr ogen Cl.6 al kanyl Cl1$ al kanyl oxy, hydroxy, hal ogen, ami nocarbonyl,
or phenyl; MD308649H60gen; A is CH2CH2; VYisOorS; Z i spOros0ddiseand
enantioners, diastereoners, tautoners, solvates, and pharmaceutically

accept abl e salts thereof. Another embodinent of the present invention is
directed to c%rrpougﬁs of Formula (1) wherein: Gis -C(Z)N(Rl)R2;

tetrazol yl, Lywhefsitonal |y substituted with oxo; phenyl optionally
substi t ut ed Wi - bs Cl4

al kanyl , or hyg#rwgc-%zm@mnxmd@gagﬂﬂog Sh ZQf]-i?g%H[dszﬁégﬁﬁly substituted
Wi th phenyl or snetﬂwt@amW@mnommm rpyndm&yi artpyridine4-glyen to which they are

attached for tionally substituted wth hydroxy; Z is
NH or oxygen; '%%%#&%Y’(@l@g h&ﬁkanyl , furyl(Cl_e)al kanyl, C1.8
al kanyl , ~hydr oggig rr@w_yﬂs etwlkmethyimmkdg@b 5) al kanyl,

i ni dazol yl (Cl 8 al kan Cl. 8) al kan or t zol Cl. 8).al kanyl ; R4
i s hydrogen, ané%iz fwaz@“e “'ﬁgwozwbﬁgdawqeé 842005/ 046691
RS i's hydrogen Aot p?f?‘glg'ﬁ-ﬂ-yl, 3-hydroxypyrrolidin-1-yl, or 3<(S)-hydroxypyrrolidin-

1-yl;

Z is NH or oxygen;

Rj3 is pyridin-2-ylmethyl, fur-3-yimethyl, methyl, hydrogen, 3-methyl-2-
butenyl, thiophene-2-ylmethyl, 2-propenyl, 1H-imidazol-2-yimethyl, 2-
phenethyl, thiazol-2-yimethyl, or benzyi;

R4 is hydrogen, o'-hydroxy, or a'-methoxy;

Rs is hydrogen;

A is CHyCHy;

YisOorS;

Zis O or NH; and

. enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

In certain embodiments of Formula (I) when Rq and R 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 C.salkanyl, hydroxy(C..
g)alkanyl, hydroxy, amino, Cq.salkanylamino, di(C4.salkanyl)amino, and halogen;
Z is oxygen.

In certain embodiments of Formula (I) when Rq and R; are faken 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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VisOor S, Zi
sol vates, and ph
of the present i

I s-C(Z) N( RlI)“I}PZia%I; Htetrazol -4-yl, 4H[1, 2, 4] - oxadi azol - 5- oxo- 3-yl, 2-

met hyl car bo

3-yl or pyridin-
phenet hyl , or hy
whi ch t hey are
3-(S)-hydroxyp

2- propenyl, 1H

s 0 or NH and enantioners, diastereoners, tautoners,

armaceutically acceptable salts thereof. Another enbodi nent
nvention is directed to conpounds of Formula (1) wherein:

P8pléenyl , 3-furyl, quinolin-3-yl, thiophenuoydiossedyri din-
et hyl,
drogen or R and R2 taken together with the nitrogen to

ache formpyrrolidin I|dn1 |, or
plieF grboigt.dting Bregpinvetih s a CRTHAM FATAUBNI ot hy!
fur-3-yl net hyheareiet hyl , hydrogen 3 met hyl - 2- ‘but enyl, thi ophene 2-yl met hyI

4-yl, R is hydrogen, ethyl, or nethyl, R2 is nethyl,

m dazol - yl met hyl , 2- phenethyl, thi azol - 2- yl met hyl ,

benzyl, or aI | §a|s selected r@mréaaaN(&)Rnarmguhylcarbq@Mawnop renybr ono,

g_é%_ﬂrgfcgﬁ@hgl-g yéq)%?ét%zBFH P,F%'ﬁgﬁm teg,%gﬁ 5 ydr oxy; RS Is

di ast ereoners, t%ﬁﬁ%oxa@hzﬁt&em—&rﬁj Marmp-exadiazdl-ﬁythroao@plt abI e salts

TS Bk 55 s MBS o

(3"-fluoro,
hydr ogen; A S

t her eof Anot her
34 WD 2006/ 06927

R4
Ra

or

pyridin-3-yl;

is hydrogen, methyl, or ethyl;

is selected from the group consisting of hydrogen, C4.;alkanyl and
phenyl; wherein Cq.4alkanyl is optionaily substituted with one to three
substituents independently selected from the group consisting of phenyl,
C1-salkanyloxy, hydroxy, fluoro, and phenoxy; and wherein any phenyi-
containing substituent of R; is optionally substituted with one to three
substituents independently selected from the group consisting of
Ci-galkanyl, Cqgalkanyloxy, fluoro, and hydroxy;

R1and Rz taken together with the nitrogen to which they are attached
form a pyrrolidinyl or piperidinyl ring;

R3 is selected from the group consisting of hydrogen, Ci.salkanyl,

Ca.galkenyl, Cogalkynyt, Cqgalkanyloxy(C.g)aikanyl,
C+-galkanylthio(C.g)alkanyi, hydroxyC.salkanyl, thioformyi,
phenylimino(C1.s)alkanyl, phenyl(C,g)alkanyl, and heteroaryl(C1.g)alkanyl
wherein heteroaryl is selected from the group consisting of hydrogen,
methyl, allyl, or heteroarylmethyl; wherein heteroaryl is selected from the
group consisting of benzo[1,3]dioxolyl, imidazolyl, furanyl, pyridinyl, and
thienyl; wherein phenyl and heteroary! are optionally substituted with one
to three substituents independently selected from the group consisting of
C1.salkanytoxy and hydroxy; or optionally, when phenyl and heteroaryl
are optionally substituted with two substituents attached to adjacent
carbon atoms, the two substituents together form a single fused moiety;
wherein the moiety is selected from -O(CH3)1.30~;
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Gis-C(2)NR )R2, 1Htetrazol-4-yl, 4H][1, 2, 4] - oxadi azol - 5- oxo-3-yl, 2-

nmet hyl car bonyl am nophenyl, pyridin-3-yl or pyridin-4-yl; Rl is hydrogen,
ethyl, or nethyl; R2 is nmethyl, ethyl, phenethyl, or hydrogen; or R, and R2
t aken togethg 5 éh the nitrogen to mhlch they are attached form
pyrrolidin-1- éloﬁ ?Hroxypyrrolldln 1-yl, or 3- (S)hydrommpymmggmﬂ$ﬂ- 1-yl;
Zis NH or oxygen; R3 is pyridin-2- ylnethyl fur-3-ylnethyl, nethyl

hydr ogen, 3-nethyl-2- butenyl, thiophene-2- ylnethyl 2- propenyl 1

H i m dazol - 2-y| met hyl , 2- pheneth |, thiazol -2-vyl rrethfy or benzyl R4 is
hydrogen, a' - h{d# 909@#’- fodhreg SW'WF"“"?BG’P@WWGF’@Q@H romithe GIMPHD: Vi sOor S;

Zis 0 or NH an and
phar maceuti cal | y% ggg?q aEIS gﬁ"‘t t@kr eof Cﬁamﬂ}eﬂﬁg‘aﬁéb @ | me "tss of
Formula (1) when fﬁmnalndnlﬁazdybmdak@ml tngigyl Hedolingl, isoindadingi, isoqyimoliny, whi ch

th ttached i -7 d |.oh L kyl _opti |
Subst tut od it SseEavE Bz SR R by TR YR Cod £ 1 om ¢ he
group consisting p@ﬁdlﬁsd %anmu,, pyiroHA, Cq0IkSHinyl, @t%i@wnythsazbwrtmﬁyl amd no,

Cl. 6al kanyl am no, di (G -eal kanyl)am no, and hal ogen; Z is oxygen. In
certain enbodi rrerhYQW Formula (1) when R1L and R2 are taken together wth
the nitrogen ta Wivdloddipy are attached to forma pyrrolidinyl ring
optionally substituted with hydroxy, Z is oxygen. 35 WD 2006/ 069276

PCT/ US2005/ 0466898 CHaRbtkher enbodi nent of the present invention is a conpound

of For nul al (I)YiSOOI‘S‘

Zis O or NH; and
enantiomers, diasteresomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

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{R+)R2, 2-methylcarbonylaminophenyl, 2-aminocarbonyl-pheny,
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-yl,
[1,2,3,5]oxathiadiazol-2-ox0-4-yl, and pyridin-3-yl; R, is hydrogen, methyl, or
ethyl; Rz is a substituent selected from the group consisting of hydrogen,
Ci4alkanyl and phenyl; wherein Cq4alkanyl is optionally substituted with one to
three substituents independently selected from the group consisting of phenyl,
Cialkanyloxy, hydroxy, and 2,6-dimethyl-phenoxy; and wherein the any
phenyl-containing substituent of Ry is optionaily substituted with one to three
substituents independently selected from the group consisting of Cq.galkanyl,
Cisalkanyloxy, fluoro, and hydroxy; or Ry and R; taken together with the
nitrogen to which they are attached form a pyrrolidiny! or piperidinyl ring
wherein said pyrrolidinyl or piperidinyl is optionally substituted with a
substituent selected from the group consisting of Cy.3alkanyl and hydroxy; Rj is
a substituent selected from the group consisting of henzo[1,3]dioxol-5-yimethyl,
carbamimidoyl, 1-H-imidazol-4-yimethyl, phenyliminomethyl, 1-prop-2-ynyl,
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wherein: Gis selected from-C(Z)N(R )R2, 2-nethyl carbonyl am nophenyl ,

2- am nocar bonyl - phenyl, IHtetrazol-4-yl, 2-nethyl-tetrazol-5-yl,

4H [ 1, 2, 4] - oxadi azol - 5- oxo- 3-yl, 4H[1, 2, 4] - oxadi azol - 5-t hi oxo- 3-yl,

4H-[1, 2, 4] thi adi azol - 5- oxo-3-yl, (1,2, 3,5]oxat hi adi azol - 2- oxo-4-yi, or

pyri di n- 3- yIWO RP6&2T6ydr ogen, nethyl, or ethyl; R2 is sebetisshofng@eart he
group consisting of hydrogen, Cl.4al kanyl and phenyl; wherein CL.4al kanyl
is optionally substituted with one to three substituents independently

sel ected fromthe group consisting henyl Cl1. 4al kanyl oxy, hydroxy,
fluoro, and pelesnyl 25‘?5’6‘%@?‘@!‘%'@6193";)E@T?KY‘eﬂb'ht@fPthpﬁgeélybst ituent of R2 is
optionally s _ S ependent |y

sel ected fro%b"?'h hWé@& 2NE:FE)&ng srbtﬁlt?l%ngp aﬂ@f@%‘rf??a} Pﬁ&{*}l é@?kanyl oxy, fluoro,
and hydr oxy; nmeth%mattjylmhermthyl mmlgaft-ﬁfyl mﬂthlyh, aﬁddhmmengbyﬁmemhyhfﬁab they are

ar oup consi s e S iedits RerBafghlreicted i oe oo SSnaingipe,

Cl_8al kanyl oxytifeef ) U@Ré/ﬁyl C&élk%ﬁi/lbﬂij')ﬂé]digéh( Qﬂum@laﬂu@ﬂ)ﬂlmldazolyl
hydr oxyCl$al kanyl hi of or ny | 1 m no(Cl e) al k

phenyl ( CL_e) ndazal/, m%ehd w@p@%a\wnwm isqaling nylwﬁetf@mlyielﬁ@sa?aw i s

| ected f
ﬁgt Z(r:o:ryl ;g?ﬁb?@ylhg@%gﬁn&e@ta}y yﬁ&aﬂ%@e‘ 3‘ec{ eyd' FW? "“H ?Mr&gup consi sting
of benzo[ 1, 3]qdireioylyistrazolyt] dietolyl, thienyaraﬂd hyﬂwxydRe;slH AsICHBHgY s, wherein

phenyl and h erg_aé#j ar orc}tg‘i_‘onally substituted wwth one to three
substituents o) é sel'ected fromthe group consisting of

Cl_Bal kanyl oxy and hydroxy; or optionally, when phenyl and heteroaryl are
optional |y substituted with two substituents attached to adjacent carbon

atoms, the two subeethenembodimeialdhie psanbinkentipnds difeetgdipicempositiggr ei n
the moi ety I $opfpieMgsHcdmpalnd dE & nbially whaRin G is selected from -

C(ZIN(R1)Rz, 2-methyicarbonylaminophenyl, 2-aminocarbonyl-phenyl,
1H-tetrazol-4-yl, 2~-methyl-tetrazol-56-yl, 4H-[1,2,4]-oxadiazol-5-0x0-3-yl,
4H-[1,2,4]-oxadiazol-5-thioxo-3-yl, 4H-[1,2,4]thiadiazol-5-0x0-3-yl,
[1,2,3,5]oxathiadiazol-2-0xo0-4-yl, or pyridin-3-yl; R, is hydrogen, methyl, or
ethyl; Ry is a substituent selected from the group consisting of hydrogen,
Ci-4alkanyl 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 R is optionally substituted with one to three
substituents independently selected from the group consisting of Cisalkanyl,
Ci.galkanyloxy, fluoro, and hydroxy; or Ry and R; taken together with the
nitrogen to which they are attached form a pyrrolidinyl or piperidiny! ring -
wherein said pyrrolidinyl or piperidinyl are optionally substituted with a |
substituent selected from the group consisting of C,_zalkanyl and hydroxy; Rz is
a substituent selected from the group consisting of benzo[1,3]dioxol-5-yimethyl,
carbamimidoyl, 1-H-imidazol-4-yl methyl, phenyliminomethwi, 1-proh-2-ynyl,
thioformyl, 2-hydroxyphenyl-methyl, hydroxyethyl, methoxyethyl, allyl, furan-3-yi
methyl, H, Me, methylthiosthyl, and phenethyl; R4 is one to two substituents
independently selected from the group consisting of hydrogen, methyl,
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WD 2006/ 069276 PCTI US2005/ 046691 R4 is one to three substituents

I ndependently selected fromthe group consisting of hydrogen, Cl.4al kanyl,
Cl. 4al kanyl oxy, hal ogen, phenyl, furanyl, imdazolyl, indazolyl, indolyl,

i ndol i nyl, isoindolinyl, |squ|noI|nyI I sot hi azol yl, isoxazolyl, oxazolyl,
pyrazinyl, SREIYIPES pyridazinyl, pyridinyl, pyrinidi npeTuspsakesh .

qui nolinyl, tetrazolyl, thiazolyl, thienyl, and hydroxy; R5 is hydrogen; A
s CH2CH2; YisOorS; Zis Oor NH and enant i oners, diastereoners,

t aut oner s, sol%ate and_pharnaceutically ac Bt abI e salts ther eof Anot her

enmbodi ment JPeYR gnfl ”‘?"F?vﬁnpf Brehenvhic-<¥ e ﬁ"ﬁ”ﬂoﬁp@élﬁt fusayl. @hpri si ng

a conpound | | ected from
-C(Z2)N(RI) R;Hy g&m ?/si @a%dgﬁ{lzgwnfb%gn(yrg,leaglaarzrjn@%gt!\ggnyl phenyl ,

|Htetrazol-4-yl, 2-methyl-tetrazol-5-yl, 4H[1, 2, 4] - oxadi azol - 5- oxo- 3-yl,
4H[1,2,4 d
{1120 ot b SR, g My Frbic SRR B GBS o
ﬁrd et hyl ; R%mmismgsalhemmunﬂbf Eieﬂnaﬂm?]@k;imﬂtem‘rm?ﬁisf@ﬂm fronst st i nlgl of

rogen, an en er al kan |ona
sﬁbstigt ut ed%\@'ﬁ l%;'g oM !"PB ﬂ%l é‘?ﬂﬁ?gg Wlect edyfromthe
group consi sfiRgrbl- Rlv?rﬂlhethﬂetﬂa&’okw '4?%!‘! 2 h}‘@*éﬁié{zolfslgxo 3yl

2, 6- di met hyl - phenoxy; d wherein th yl - cont ai ni ng substltuent of

R2 is opti onHiH [y2s¥drl@§adramle@tm@xq13-ahéﬂ-ﬁ 2R l@@dla;@tﬁsom@em s independently
Syt ok T SRR e, 8 ciPa AR gAY Y. Loy
are attac herthxar Ry 23 apsmtﬁstitmwt sylectad fromeiie dﬂouylconémﬁng ohiydrbgersai d
DLl coted 11 chveHEryTsRdpEYRI SRy Grakanylieaignalk eyt BSta o
substituent tﬁ?ﬁ@ﬁtﬁﬂttfeﬁ%ﬂnﬁ@ﬁefﬂfé?ﬂ? sBRIESHIM theP§roup consisting of phenyl,
benzo[ 1, 3] di oxol - 5-yl net hyl

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 C.galkanyl,

Cs.galkanyloxy, fluoro, and hydroxy; altematively Ry and Ry 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 Cq.3alkanyl and hydroxy; Rs is

a substituent selected from the group consisting of H,

benzo[1,3]dioxol-5-yimethyl, 1-H-imidazoi-4-yl methyl, furan-3-yimethyl,

pyridin-2-ylmethyl, and phenyliminomethyi; R4 is a substituent independently

selected from the group consisting of hydrogen, methyl, methoxy, bromo, fluoro

a'- or B'-phenyl, o'~ or B'-pyridinyl, a’- or p'-furanyl, and hydroxy; Rsis H; A is

CH;CHy; Yis O or S;and Z is O or NH.

Ancther embodiment of the present invention is directed to a compound

of Formula (I) wherein R, is preferably substituted at the a'- or B'- position of
Formula (1).
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car bam m doyl, 1-H-im dazol-4-ylnethyl, phenylimnonethyl, 1-prop-2-ynyl, 37
WO 2006/ 069276 PCT/ US2005/ 046691 thiof ornyl, 2-hydroxyphenyl-nethyl,

hydr oxy- et hyl , nmet hoxy-ethyl, 2-nethyl-allyl, 2-nethyl-but-2-enyl, allyl,
furan-3-ylnethyl, H M, nethylthioethyl, phenethyl, pyridin-2-yl nethyl,
and t hi oph&¥Q 200¢Ma3et6hyl ; R4 is one to two substituent SPCHYBI9OHEEHH | v

sel ected fromthe group consisting of hydrogen, Cl-4alkanyl,

CA4. 4al kanyl oxy, hal ogen, phenyl, furanyl, imdazolyl, indazolyl, indolyl,

i ndol i nyl, i soindo, h I lyl,
A o L et N ey
g:llflIZrC]:I?I!ZI m\/{l | stmgor g/hconipbamls&le,c} NH i demhd[)sgfig'ngf o :‘S; Ee Ar Iegent
hvene i on | < aFPBePEN PLFQEHIE LY WPern G BN ey R Cossbme: B e & (1)
wherein Gis se|fghesl-Z- ylmmyﬁ@).%&ﬁa%xy, W@Hﬂxﬂ 8%; l%\wayA %ﬁd}@z@}ﬁﬂy'

2- am nocar bonyl - phenyl , Hfetrazol - ﬁy ?/ -t'etrazol -5-

AH[ 1, 2, 4] - O@QO@PQUGQSOB&@WBH?KD whereip G is MI\I djﬁtiwa@zlnocab@wlo&olsa‘ugam
15 101 R el < L el B
sel ected frona chmpgunmpf lémmla(l) lwgneuéln m/srmgmiethyraMaomwmymmspﬂemI
wher ei n Cl_4al kan s opbg5 ubstltutégb th one to three
substituents i nifcpdnIEn t‘% £pem iBn ep consisting of phenyl,

met hoxy, hydré’ééﬁmpéﬂﬁ'd éf Iﬁor%dmf(l')‘Wh‘ePélﬁ@r%W NedEthIRPRIRb SarBayIPRE V- R

cont ai ni ng substituent of I s optionally substituted vmth one to three

subst i : Luen]t s i nie@eneibaxy; R dehsf BdOfanshA 1oy consi sting of )
C1
Coget her i { 1 EREBBHITT BYEdya ) WiePeip S5 AN oo R0t For i nyi

or bpl per i dljnyl ﬁym;n ~2flemethgl; Mnsll—tl;)ﬂ’swl(-jﬂ?umwl Adg -OHpCH-¢l nyI are opt ional ly
substituted with a |tu nt sel e r rou i

S 38l kany| ohEOMPAHBOT Feestyia () Wheala & o Redie it BoCarBam: Rb et

consi sting of beng -(?I[lé‘lhﬁ] R %x|ql R5r3y|L|nﬂ§1@l and A3 ke oklgdoy! , 1-Hi m dazol - 4-yl

nmet hyl , phenyl i m™nhonmet %/ -prop-2-yn 3.
a compound ¢ Formula (1) wherein G is N, N—diethylammocarbonyl R’ is thien-

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
benzyl; R*is H; R%is H; Y is O; and A is -CH,CHa-;

a compound of Formula (1) whereln G is pyridin-3-yl; R® is furan-3-yl methyl; R*
is H; R%is H; Y is O; and A is -CH,CHo-;

a compound of Formula (I) wherein G is N, N-diethylaminocarbonyl; R? is furan-
2-yi methyl; R*is H; R%is H; Y is O; and A is -CH,CHg=;

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 -CH2CHo-;

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 -CHzCHy-~; .

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 s ~CHzCHa-;
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t hi of ornyl, 2-hydroxyphenyl -nethyl, hydroxyethyl, nethoxyethyl, allyl,
furan-3-yl  nmethyl, H M, nethylthioethyl, and phenethyl; R4 is one to two
substituents independently selected fromthe group consisting of hydrogen,
met hyl, 38 WD 2006/ 069276 PCT/ US2005/ 046691 net hoxy, brono, fluoro, a'- or
p' - phenyl ,wa'2006069208' - pyri dinyl, a' - or (3 -furanyl, af§TUHE% R5 is H;
Ais CH2CH2; Yis Oor S; and Zis 0 or NH Another enbodi ment of the
present invention is directed to conmpositions conprising a conpound of

F I I i - | . e b

o rot hyl car banct ot SFSHREPANGIMT s N b BubiFnocamonys RS R
2-net hyl -t et raé'_LsIB"BTnylmp; g H; Y,iﬂp;azd@i[iizﬁHZfBrQ?;oas-yl e gy

4H [ 1, 2, 4] - I azol - 5-1hi 0x0- 3; . 1, ,1.hiadi.azol - 5- 3-

s ) b papat ors-tisna 1 Whersi GliF panvii ey BB SrachE R BLE R oy 1
or ethyl; R2 i K RUBH;Y D! asEhesicg,dHLmM t he group consisting of

hydr ogen, Cl. 4al kanyl and phenil . wherein Cl.4al kanyl is optipnal lﬁ}ﬁ
substituted v@ EoMpowid of Farpiua (I} whetein Gds\sNidietbylaminaearonys Rtisdl Ry om t he

group consisting jchgp&rwd_ is.H'@%f%nqﬂYgfﬂo%bkgpd 2, 6- di net hyl - phenoxy; and
g substi

wher ei n any phenyl - containin uent is optionally substituted
with one to tacempowubstFdaroeda ) whdmeGde N, Mydisthllentirextarbenyl;tRbis d; Rfp

consisting of CL. Gal kanyls. C1,6al kany) ox fluoro, and hydroxy;
alternatively RE lg?f CFS I%r'@ "E;Y;E’?Fs't I’?e'?CHZ\#I# ' the nitrogen to which they
are attached 4 gorptuRdPofiBdrhiila fi Ankretd GRE RehbthyatbonyiangindipherinR3a d

pyrrolidinyl or piperidipyl are optional lé substituted with a substituent
sel ected from t HeRgisodpRe i ¥is Qyand Adg -GHpG&lrryl and hydroxy; R3 Is a

benzol 1. 31 di oy reouc S Foriles ) AHBREES: YRR LR s Ris iR e )
pyridi n-2-yl met Nyi$ O; and Apise@¥Liznomet hyl ; R4 is a substituent independently
oo a! ) ORI ) Mol R BN PRI T
hydroxy; RS is Blyl-fetteyl; RHEPHZRS ¥ H;SY & Orary AFLHLGH-0 or NH. Anot her
enbodi nent of the present Invention is directed to a conpound
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-yl)-10H-phenoxazine-3-carboxylic acid

diethylamide;

(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl1)-10H-

phenoxazin-3-yi]-methanone;

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid

methyl-phenethyi-amide;

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yi)-3-( 1H-tetrazol-5-yl}-10H-phenoxazine;

. Endo-10-~(8-Pyridin-2-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-
10H-phenoxazine;
Endo-10-(8-Phenethyl-8-aza-bicycio[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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of Formula (1) wherein R4 is preferably substituted at the a'- or (3'-
position of Formula (I). 39 WD 2006/ 069276 PCT/ US2005/ 046691 Anot her

enbodi ment of the present invention Is directed to conmpositions conprising a
conpound sel ected fromthe group consisting of: a conpound of Fornula (1)
wher ei n G we heidsetizet hyl ami nocarbonyl ; R3 is 1H i nmi daZ€IT/GE20050888bhy| : R4 is
a'-hydroxy; RS Is H Yis O0; and Ais -CH2CH2-; a conpound of Formula (1)
wherein G is NN-diethylam nocarbonyl; R3 is furan- 3-yl-nethyl; R4 is

a' - hydr oxy; {S1ddia_ i ormula (I
V\,her)éi n )C(Eyi sﬁpﬁm_ﬁ éZF’}rhaﬁ’é ar b@b ts‘3; y‘%hwaﬁp Fggg&%%mrgxy, R5 |(s)H
Y is 0; and AcarboxaﬁhilﬂiﬁHZ- a conpound of Formula (1) wherein Gis

L RIS b S 0 0

N, N- di et hyl ag_' g@ﬁ@@.}gLGarBaxarde@yrldln 2 yI methyl; RAis H RS is H Yis
0; Ais -CH2 i i

conpound of Formul a %) erein G IS
N, N di ot hyl arEns OG- ‘F@'(ﬁ-ﬁhﬁmﬁ*@rlﬁ-@z%v icweloRhA-ToRs 3 10HRS is H Y is
0; andAls- G‘Z%z _g@ga f Formula (1) wherein Gis
NN- di et hyl ami ‘nocar o?l?ll% I'S t r%én- 2-yl-methyl; RAis H REisH Yis O;
and A is - CHZEmtD-3- [aOe(Bnanmbntymb[Sm)ﬂnni &-y()+1)0khhbermxaz@-3—gl]—4H-

N, N- di et hyl a is benzyl; RAis H RSis H Yis 0; and Ais
- CH2CH?- ; g@ﬂ%@ %é)a¥°ll'§of’ﬂ%rla (1) wherein Gis pyridin-3-yl: R3is

furan- 3- yl nBéﬂiUOLw AzbDid¥icldR®.2i Jodth3-Y)-1 6H heaeﬁbz?r\e-s-ca@b@@ﬂzamda conpound
of Fornmnul a (I) Wnerg&n G |?Cdﬁl§<|-d1|qet thQaIm ngjcarbonyl R3 is furan- 2-yl

nmethyl; R4 is@PdeR5 |s H Y is 0; and Ais -CHCH2-; a c_orrpolund of Formul a
1), el 1 S-Sl e AMIASE ol el b, = 1
N, N- di et hyl anﬁﬂl}@hiF[bcﬂ)ﬁ]o;xaRtﬁzbbs-blneR4 is a'-phenyl; R5 is H Yis 0; and A
Is - CROH2-5 B0 40.3-110-(8-Phenethyl-8-aza-bicyclo[3.2.1joct-3-yl)-10H-phenoxazin-3-yil
4H-[1,2,4]oxadiazol-5-one;
10-(8-Methyi-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]Joct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
8-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide;
10-(8-Methyl-8-aza-bicyclo{3.2.1 Joct-3-y1)-3-(1H-tetrazol-5-yl)-10H-
phenoxazine;
N,N-Diethyl-10-~(8-methyi-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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a conmpound of Forrmula (I) wherein Gis N Ndiethylam nocarbonyl; R3is H R4
iIsH RisH Yis 0, and Ais -CH2CH2-; a conpound of Formula (1) wherein
Gis N, Ndiethylamnocarbonyl; RBis H R4 is H RSis H Yis 0; and Ais
-CH2CH2-; 40 WD 2006/ 069276 PCTI US2005/ 046691 a conpound of Formula (1)
wher ei n G we 2bbé/0d92s6 hyl ami nocarbonyl; R3 is H R4 is [PET/E2MH94660E is H Y
is 0; and Ais -CH2CH2-; a conpound of Fornula (I) wherein Gis

N, N- di et hyl am nocarbonyl; R3is H R4 is H R5is H Yis O0; and Ais

- CH2CHZ-; a COMROENEN0S. la (1) | b SN N diethyl any nocar bonyl ;
R3is H R4 is'a Q%H%Y@?ét@ gf‘géq}(),.c%)?@%tf]ogtn%%ﬁ'\# @bﬁ@ﬁlﬁzﬁﬂ a conpound of
Formula (1) whenethiaZBhé;s N, N-di et hyl am nocarbonyl; R3is H R4 is ‘
[3"-fluoro; ' : is 0..a is :CH ;. a co d.of Forpula (1)
bherein 6 s it Euimenyirai-prahihoon 1ot R HpngrokBarssy, v o
G and Ais - Lacetfrgigeound of Formula (1) wherein Gis

pyrrolidi n-liz%/plr- isH R4isH R isH Yis 0, and Ais -CH2CH2-; a
compound of [BrBaMethy-aute2-eni)-8-aza-bicyeleiBet Hoet=aryikdepyrishmptyl-188- i s f ur an-
3-yl - net hyl ; ﬁ‘én.bﬁié#iné% is H Yis 0; and Ais -CH2CH2-; Anot her enbodi nent
of the prese Invention is directed to conpounds and conpositions

conpri si ng a &BymidinsddylsH)-E8:pitin-Leyimbthyl-8razasbicyoindd.2t 1]oct-3-91)-10H-

0- (8- Met hyl -8-aza-bicyclo[3.2.1 ]oct-3-yl)-10H phenoxazi ne- 3-car boxyl i c aci
di et hyl ani de;pwﬂ’%"éﬁ‘%?cy- pyrrolidin-1-yl)-[10- (8- nethyl - 8-aza-bicyci o[ 3. 2. |

] oct - 3-yl) - 10{d-[gri3emetaF-bit-2-enli)-ereiddRBRieTs.2. 1Joct-3-yi]-3-pyridin-4-yi-10H-
10- ( 8- Met hyl - S-Eaza-_bi_g?gl o[ 3. Z.y ]oct-3-yl)- 10—]|- pherS{(])xa%{ ne- 3-ycar boxylic acid
net hyl - phenetMENoH#aZi88; Endo- 10- (8- Aza- bicycl 0[3.2.1 Joct-3-yl)-3-(1

H-tetrazol - 5-yb)dilld-QManEX Bfide2-yimethyl-8-aza-bicycio[3.2.1]oct-3-y1)-10H-
phenothiazine;
3-Pyridin-4-yl-10-(8-thiophen-2-yimethyl-8-aza-bicycio[3.2. 1]Joct-3-y(}-10H-
phenothiazine;
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-y1)-10H-phenothiazin-3-yi}-
phenyl}-acetamide;
N-(2-{10-[8~(1H-~Imidazol-2-yimethyl)-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-
phenothiazin-3-yl}-phenyi)-acetamide;
N-{2-[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-phenothiazin-3-yl}-phenyl}-
acetamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-phenothiazine;
N-{2-[10-(8-Aza-bicyclof3.2.1]oct-3-yi}-10H-phenothiazin-3-yl}-phenyl}-
acetamide;
10-(8-Allyl-8-aza-bicyclo[3.2.1Joct-3-yl)-3-pyridin-3-yl-10H-phenothiazine;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-y1)-3-pyridin-3-yl-10H-phenoxazine;
Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-3-pyridin-3-yl-10H-
phenoxazine;
Endo-3-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-
phenoxazine;

d
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Endo- 10- (8- Pyridi n-2-yl nmet hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1

Htetrazol -5-yl)- 1 OH phenoxazi ne; Endo-1 O-(8-Phenethyl -8-aza- bi cycl of 3. 2.
| ] oct-3-yl)-3-(1 Htetrazol-5-yl)-10 H phenoxazi ne; Endo-10-(8-Aza-b i
cyct o0[3.2.1 ]Jo ct-3-yl)-10Hp h e noxazi ne-3-carbonit ri | e 41
WO 2006/ 069A606R6T276)S20051046691  Endo- 10- ( 8- Aza- bi cyc| RJTAUSZOB/OeH8Y - 3- y| ) - N,
N-di et hyl -10 H phenoxazi ne-3- carboxam di ne; Endo- N,

N-Di et hyl - 10- (8- pyri di n- 2 yl met hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-10H

h " i A Rervrdin. Ayl 3
N D1 ot hyl - 10- Tt oAET g aar oz bioyclgia2 tlock B3y pvpicigr-yi-10H
phenoxazi ne Pheaokazine;j di ne; Endo- 3-[10- (8- Aza-bicyclo[3.2.1

t-3-yl h 2 | - 5- ;
bndo- 10- (5. A Sy oA BT 1 GGy 2 ST B A E e BYEIoR S aci d
am de; Endo- 3tdH-pRehdkd2itd: d [ n 2-yl net hyl - 8-aza-bicyclo[3.2.1
]oct-3-yl)- 10H—£ﬁenoxa2| n- \]24H- [1, 2, 4] oxadi azol - 5-one; Endo-3-[1

0- ( 8- Phe netlﬁﬂ 1%&%@@@[@ ﬂOQQM@WijthFBWWMam n-3-yl]-

4H [ 1, 2, 4] ox - _q_ Ayl

10-( 8- NEt hyl - 8- aza ?é%le% yoploitif) c?t-%!"\}P)PVI‘SH‘E?HLF\%&‘J’Z“P”°" '%%ir boxylic acid
di et hyl am de; Eridd31Q-§8-Rimnbthyl8laah<bid/cio[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-

]oct-3-yl)-6- thOé%/, 10H phenoxazi ne- 3-carboxylic acid diethyl am de;

6- Met hoxy- 10-R Bfhyl - 8-aza- bicycl o[ 3. 2.1 ]oct - 3-yi)-10H phenoxazi ne- 3-

carboxylic aOEﬁbdismwMirﬁmwero{s‘xpwginrzowmewwaz@ BIepa613.2.1 1odt-838=10H-
cycl0[3.2.1 Joct-3-yl)- H phenoxazi ne- 3- ‘carboxylic acid dief hyI am de;
6- Met hoxy- 10- R"Eﬁn@éﬂﬁyﬁrS aza-bicyclo[3.2.1 Joct-3-yl)-10 H phenoxazi ne- 3-

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-y1)-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-yimethyl-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-chloro-1 0H~bhen0xazine;
Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-phenoxazine;
Exo-10-(8-Phenethyi-8-aza-bicyclo[3.2.1]oct-3-yl}-3-pyridin-4-yl-10H-
phenoxazine;
Exo-3-Pyridin-4-yl-10-(8-pyridin-2-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine;

Exo-10-(8- Furan-3-y|methyi-8—aza-bicyclo[3 2. 1]oct-3-yl)-3-pyrtd|n-4-yl -10H-
phenoxazine;
Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yt)-10H-phenoxazine;



carboxylic acid diethylam de; 10-(8-Methyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-3-(1 Htetrazo | -5-yl)-1 O+ phenoxazi ne; N,

N-Di et hyl - 10- ( 8- net hyl - 8-aza-bi cycl0[3.2.1 Joct-3-yl)-10H phenoxazi ne- 3-
car boxam di ne; 3-[10-(8-Methyl -8-aza-bicyclo[3.2.1 ]oct- 3- henoxa2|
n- 3-yl ] - 4Hwvo[2806A697@xadi azol - 5- one; 42 WO 2006/ 069276 AEH 6691

10- (8- Furan- 3-yl net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-3-pyridi n 3 yi-1 O+
phenot hi azi ne; N-{2-[10-(8-Furan-3-yl nmethyl -8-aza-bicyclo [3.2.1

oct-3-yl)-1 L3zl - -
10-1 8- (3 Vet (i RO ooy S2 Moo LR RO EThE Sioaronigler | o o 3.y
OH phenot hi ﬁxm&-ﬂo (8-Aza-b|cyclo[3 2.1]oct-3-y1)-10H-phenoxazin-3-yl]-4H-
3-Pyridin-3 ‘g I‘II |n2ylrrethyl 8-aza-bicyc|o[3.2.1]oct-3-y|)-1C]—I-
phenot hi azi n ‘f‘%ds - but - 2- enyl } 8- aza- bi cycl of 3. 2.

Joct-3-yl]- 3-63Mdtl‘ib = 10-48-mb -8 RIXNIEYIE3 I2MBoct-3-yl)-10H- henoxazme-S-
3-Pyridin-4-yl-10-( pygaldlgwl ylmeth{/UQS gga blgg-c o[p 1 ]oct-3-yl)-1 O+
phenot hi azi n@arlaomtﬂled in-4-yl-10-(8-thio

RPN e e s e e
I azin-3-yl]- maemmgme acetam de; N-{2- [10 (8- Phenet hyl - 8-aza- bi cycl o[ .1
h dazol 22, yﬁﬁa{iﬁ& TR dipl sind é%ﬁf”@ﬁm%ﬁa%%%ﬁ it
lazin-3-yl}- p.gpm@trﬂmongk{z [10 (8 Met hyl - 8-aza-bicyclo[3.2.1
Joct-3-yl)-1 [10- (B rI]=’ehr;3(r)1te?hlyzli-%ilaga?’blcyc%o[g 2. 1]oct-3~yl)-1OH-phenothlazln—B-yl] pyrrolidin-
1-yl-methanone;
{10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-y1]-10H-phenothiazin-3-
yl}-pyrrolidin-1-yl-methanone;
[10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yt)-10H-phenothiazin-3-yi)-(3-
hydroxy-pyrrolidin-1-yl}-methanone;
(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-phensethy!-8-aza-bicyclo[3.2.1Joct-3-yl)-10H-
phenothiazin-3-yi}-methanone;
{10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yI]-10H-phenothiazin-3-
yi}-(3-methyl-pyrrolidin-1-yl)}-methanone;
[10-(8-Methy!l-8-aza-bicyclo[3.2.1]oct-3-y!)-10H-phenothiazin-3-yi]-pyrrolidin-1-
yl-methanone;
(3-Hydroxy-pyrrolidin-1-y1)-[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; '
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-y1)-10H-phenoxazine-3-carboxylic acid
diethylamide,
Endo-10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]Joct-3-yI)-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;
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acetamde; | 0-(8-Aza-bicyclo [3.2.1 ]o ct-3-yl)-3-pyridin-3-y1-10

H phenot hi azine; N {2-[I 0-(8-Aza-b icycl 0[3.2.1 Joct-3-yl)-10 H ph enoth
i azi n-3-yl]-phenyl}- acetamde; 1 0-(8-A lyl-8-aza-bicyclo [3.2.1
Joct-3-yl)-3-pyrid i n-3-y1-10 H phenoth iazi ne; Endo-1

0- ( 8- Aza- bwoynbenje®72. | ] oct-3-yl)-3-pyridin-3-yl-1 OHRITRNRINOHGHSL

Endo- 10- ( 8- Phenet hyi - 8-aza-bicycl0[3.2.1 ]Joct-3-yl)-3-pyridin-3-yl-10H
phenoxazi ne;

oot 3. v1 - Somatstbd Tabe B oo e ousbie Al b lefetanne
Endo- 10- ( 8- %-Uaﬂb@xj?ltc?ad}d dmf@qarh.dygl-S aza-bicyclo [3.2.1 ] o

ct-3-yl)-3-pyridin- 3% phenoxazi ne; . Endo- 3- &;ld in-3-yl-10-(8-th
0- (8-t hi opherEnRHa 163 anthab%-ﬂsawp&g Alpgh3yyix1 Hfl?@ﬁ@@z@'ﬁe Endo- 1

0- (8- Aza- bi cy I tFlI' )-3-ch | o ro-10 H phenoxazi ne; Endo-1
0- (8- Aza- bi cy&%r&%)éd%aéld ot s Id"% -3-pyridin-4-yl-1 OH phenoxazi ne;

Endo- 10- ( 8- Priemds- h@i(s-@yadla-%yhgathyi{&am-mcYcin[E»231]plc)-sad)pw-ahenaka;ine} OH
henoxazi ne; . s .
Endo- 3. Pyr i di FCABORYiEAGddishvIamIge; | o hui - 8- aza- bi cycl o[ 3. 2. 1

Joct-3-yl)- 1CEhddDh@4[8>§ﬁMdﬂwl -bofgdenif)-8- gz biciclof3. 2. Trt-Bylil-BHaza- bi cycl o[ 3. 2. 1
]oct-3-yl)-3-pyridin- | - 10H henoxa2| ne;
Endo- 3- Pyri dlﬁheri'oiiﬁﬂﬁ@ﬁ(@PWYJJBﬁ'é e‘})‘V'ﬁﬁt“iﬁﬁl - 8-aza- bi cycl 0[3 2.1

]naﬁ) S Iyl) ) 8- aza- ?—Wﬁfb‘%zgﬁ?—%@%ﬂtﬁ@-g car %?{3@‘%0%‘4%9%} ﬁ Bﬁt §? éslt er;

Exo- 10- ( 8- Phaﬂt&ﬂmyﬁz@e-@z@rmwmac[dsdlemyjamdﬂ 3- yI )-3-pyridin-3-yl-1 O+

phenoxazi ne; Endo-10-(8-Benzyl-8-aza-bicycio[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid diethylamide;
Exo-10-(8-Aza-bicyclo[3.2.1]oct-3-y1)-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-yimethyl-8-aza-bicycio[3.2.1]oct-3-yl}-10H-phenoxazine-3-
carboxylic acid diethylamide;
Exo-~10-(8-Thiophen-2-ylmethyl-8-aza-bicycto[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;
Exo-10-(8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1 0H-;ihenoxazine—S—carboxylic
acid diethylamide;
Exo-10-(8-Thiazol-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-phenoxazine-3-
carboxylic acid diethylamide;
Exo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1Joct-3-y!)-10H-phenoxazine-3-
carboxylic acid diethylamide;
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SR

Exo- 3 Pyr|d|n 3 yI 10- (8- pyridin-2-yl met hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl}1

OH phenoxazi

ne; Exo-10-(8-Fu ra n-3-yl nethyl-8-aza-bicyclo [3.2.1 ]o

ct-3-yl)-3-pyrid i n-3-y1-10 H phenoxazi ne; Exo-10-(8-Aza-bicyclo[3.2.1

]oct-3-yl)-3-

ch to ro-10 H phenoxazi ne; Exo-10-(8-Aza-bicyclo[3.2.1

] oct - 3- yl ) w@r operies76 N- 4- y1 - 10H phenoxazi ne; PCT/US2005/46691
Exo- 10- ( 8- Phenet hyl - 8-aza-bicyclo[3.2. | ]Joct-3-yl)-3-pyrid in-4-yl-10H

phenoxazi ne;

Exo-3-Pyrid i n-4-yl-10-(8-py(d i n-2-yl

AL T T R e T e b

phenoxa2| ne; ;ﬂzmwo&ﬁzﬁ@—@wbbxwmdddtﬂemylhhﬁdé 3-yl)-3-(1

| /
Eros 100 (8- Ao 0 B REE eI Y033 Vi 7 e AO RECIORBABTATS 1 1 | o
Exo- 3-[10- ( 8- éﬁ@c-bipwalrpﬂ%l 20—’&81;:%%32 %lh-)etﬁﬁ%ﬂzﬁs@wns@ $Ptt-§a@bk10!-|-

[1, 2, 4] oxadi azol - 5-one; 6- y- 10-

Joct-3-yl)-I

nmet’hyl - 8- aza- bi cycl o
@lQﬂOﬁﬁﬁﬁtﬂx@\'ﬂ ne 3- car bon|tr| | e; 6-Hydroxy-1

015 T e A il B Y A Rt 11

OH phenot hi az
[ 10- ( 8- Phenet

Endd34 04($-Azaymcydlm[612)1]&aet53 yll}ﬁt-l’neﬂr@uy-S -pyridin-3-yl-10H-
| - 8-aza- bicyclo[ 3.2

] oct - 3-yl } 10H? 8¢RPazi n-3-yl ] - pyrrol i di n- 1-yl - net hanone;

(10-[8-(3-Met
OH phenot hi az
et hyl-8-aza-

ENdo-BUetRoRR8Loyridiraz st - WFM‘M]E iylhdtlﬂﬂis-a?za\(blbyélo[S 2 1loct-

i n-3- yl}-pyrroi idi "n-1- nmet hanone; n-3-yl m
&yh-1ftphenpxazing; 1 Jo ct - 3 yl)-10 Hp h e n oth i a2|

n-3-y1]- (3- g @% Y BWRibgHA3Y Yibet 35 TANHM-4-y1-10H-phenoxazin-4-ol;

Endo-7-Pyridin-4-yl-10-(8-pyridin-2-yimethyl-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-of;
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-y}-10-(8-pyridin-2-yimethyl-8-aza-bicyclo[3.2.1]oct-
3-yI)}-10H-phenoxazine;

Endo-6-Methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2. 1]Joct-3-yl)-3-pyridin-4-yi-
10H-phenoxazine;
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-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3—y|]-phenyl}-acetamide;
Endo-N-{2-[10-(8-Pyridin-2-yimethyl-8-aza-bicyclo{3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl}-phenyl}-acetamide;

Exo-N-{2-[1 O-(8-Aza-blcyqlo [3.2.1]oct-3-yl)-10H-phenoxazin-3-yli]-phenyl}-
acetamide;
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(3-Hyd roxy-pyrrolidin-Il-yl)-[10-(8-phenethyl-8-aza-bicyclo[3.2.1
]oct-3-yl)-10H phenot hi azi n-3-yl ] -nethano ne;

{10-[ 8- (3- Met hyl - but - 2-enyl ) -8-aza-bicycl0[3.2.1 Joct-3-yl]-1 OH phenoth
i azin-3- yl)-(3-nmethyl-pyrrolidin-1-yl)-nethanone;

[ 10- (8- Met twd 2@6/9276bi cycl o[ 3. 2.1 Joct-3-yl)-10 PCT/US2005/046691

H phenot hi azi n-3-yl]-pyrrolidin-1 - yI - met hanone; (3- Hydroxy-pyrrolidin-|
-yl)-[1 0-(8- rrethyl 8-aza-bicyclo[3.2.1 Joct-3-yl)-10 H

henot hi

0 (8- Net ! - ESORHEFLOARRS ol 2 ot %ﬂhgﬂ O RHERN ezt Yy i
acid ethyl ampdenyiEachiamldb(S Aza- bi cycl 0[3 2. L .
hbon- 371 et nABROSIATE-RoR e HEORRIA oSl e L B enSREr 4, (T ©
phenoxazi ne- 3-pﬁgﬁ§qp5¢'étgﬁ“d@| d di et hyl am de;

Endo- 10- ( 8- Pyr| - 2-yl met hyl - 8-aza- bi cycl o[ 3 oct -

OH phenoxazi nd0- Rhﬂn@S’WBrQ?-a @@Y@D[aize’l]ﬁ%%rbfﬂ@e(“'h twlmt)ﬂ@d;bz?e
PCT/ US2005/ 04%?3;1{ hiEafe: 10- (8- Thi azol - 2-yl met hyl - 8-aza- bi cycl o[ 3. 2. 1

]oct-3-yl)-10 %noxazi‘ ne- 3-carboxylic acid diethyl am de;

Endo- 10- (8- Phaoe(emyndm-a@aneuhwamw@ctb[a Rifod-3yyl)-3- OH-tpirazahaagl)-neH-3-

car boxylic aci %dﬂ@ | am de; Endo-1
0- (8- Pyridin-& ﬁ% €:8-aza-bicyclo[3.2.1 Joct-3-yl)-10H phenoxazi ne-

3- carboxyl i c 3oL(8-AbachiBydiGE L foct-3-yI)-3- 1H-tetrazo| 5-yl}-10H- henothlazme
Endo- 10-[ 8- ( 3- I\/e(thyl bg%(gm qo LAl " F())ct- - -1 OH

enyl )-8-aza-b
phenoxazi ne- S-Ns%lr@gﬁw 1@'(%@?"9“@3 lr&@Z@rﬁlCd@ [@ﬂdﬂpf’l@-x%wd pheno hlazme-S-
H | m dazol - FH%%( ina-aza-bicyclo[3.2.1 Joct-3-yl]-10H+
phenoxazi ne- 3 car |c’ acid di ethylam de; Endo-10-(8- B e n zyl-8-aza- b i

cyc t o [3.2. NN- meti:M—m-Y(B-lp)yndm~2=ylmwmb€aaza=|bleyﬂe[62 tlook§yl}i-10H- aci d

di ethyl am de; phenothiazine-3-carboxamidine;
10-(8-Methyl-8-aza-bicyclo[3.2. 1loct-3-yl)-3~ 1H-tetrazol-5-yl)-10H-
phenothiazine; .
N,N-Diethyl-10-{8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-
carboxamidine;
10~(8-Aza-bicyclo[3.2.1]oct-3-yl}-8-methoxy-3-pyridin-3-yl-10H-phenothiazine;
1 0-(8-Aia-bicyclo[3.2.1 Joct-3-yl)-7-pyridin-3-yi-10H-phenothiazin-4-ol;
6-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-phenothiazine-3-
carboxylic acid diethytamide;
10-(8-Aza-bicyclo[3.2.1]oct-3-ylI)-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 (1), wherein
said composition is substantially free from the levorotatory isomer of said
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Exo- 10- (8- Aza-bicyclo[3.2.1 ]Joct-3-yl)-10H phenoxazi ne-3-carboxylic acid
di et hyl am de; Exo-10-(8-P h enethyl-8-aza-b icyclo[3.2.1 Joct-3-yl)-10

H phenoxazi ne- 3- carboxylic acid diethyl am de; Exo-10-(8-Pyrid

i n-3-yl net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-10H phenoxazi ne-3- carboxylic
aci d di et hymreless2#&xo- 1 0- ( 8- Thi ophen- 2-yl et hyl - 8- azaPETEEPH4PE12 ' 1
]oct-3-yl)-10 H phenoxazi ne- 3-carboxylic acid diethylam de;

Exo- 10-[ 8- (3-Methyl -but-2-e n yl)-8-aza-b i cyct o[3.2.1]o ct-3-y I]-10

o5yt ety - Bomboth; IntpE OB b1eRE stbGaftl B fBans s il a8 00Y 11 ¢ !

car boxyl i ¢ acprefeiabiyHgsmthahel0 Box oot ptefeblynzgs thandy %, mvep ohare [pBefarably

]oct-3-yl)-10, H phengxazi ne- 3- car boxyl i cid dieth m.de;

o 10- {8, Thi IE3SINaT 9 heDH Fven Tbrs PEVelreiefEss St £ B8 EWerotatory

] oct - 3-yl) - 10 dopite REICREIE®ad- car boxylic acid diethylam de; Exo-10-(8-Fu
ran- 3-yl met hyl - 8-aza-bicyclo[3.2.1 ]Joct-3-yl)-10 H phenoxazi ne-3- carboxylic
acid diethyl agj de". é? ,yxg 2006/ 064775 lpemiespi05/ 046691, fx0- 10-[8-(1

H- 1 i dazol - 2- yP et Ay )2 8-%%%@&@&@;29@%&%}& oh

phenoxazi ne- 3-carboxylic acid diethylam de; Endo-10-(8-Aza-bicyclo[3.2.1
]oct-3-yl)-7-pyridin-3-yl-10H phenoxazi n-4-ol ;

Endo- 7- Pyri di n- 3- yAndibe( 8mbypdintBnt o thd preséntl indendipa i a cooipostiod. 1
]oct-3-yl)-10H phenoxazin-4-ol: Endo-10-(8-Aza-bicycl 3.2 .

oot- 3511 3- CRTBAENG (e IVBIob1 eTHIBIRBIRRBY AOTRBHAN Of SrISBhwheeR  of 3. 2. 1
] oct - 3-yl ) - 6- gRid@WpOBitRN'ib %ubﬁaﬁciéﬂgfﬁ@é'ﬁorﬁmééﬁ?drﬂ%tory isomer of said

Endo- 6- Met hoxy-3-pyrid in-3-yl-10-(8-pyridin-2-yl nethyl -8-aza-bicyclo[3.2.1
Joct- 3-yl) - 1G60MPpHRGhoNLe niasent context, substantially free from means less than 25

%, preferably less than 10 %, more preferably less than & %, even more
preferably less than 2 % and even more preferably less than 1 % of the
dextrorotatory isomer calculated as

(mass dextrorotatory) <100

% dextrorotatory =
i (mass dextrorotatory) + (mass levorotatory)

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 (1) 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 substantiaily 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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s ————

Endo-1 O-(8-Aza-bicyclo[3.2.1]oct-3-yl}7-pyridin-4-yl-I OH phenoxazin-4-ol;
Endo- 7- Pyri di n-4-yl - 10- (8- pyri di n- 2-yl net hyl - 8- aza- bi cycl o[ 3. 2. |
]oct-3-yl)-10H phenoxazi n-4-ol; Endo-1 O-(8-Phenethyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-7-pyrid i n-4-yl-10 H phenoxazi n-4-ol; Endo-1

0- ( 8- Aza- bmaybeqe3278. 1] oct - 3- yl } 6- met hoxy- 3- pyri di n- 4- yRCWOSWPS/Hpdhoxazi ne;
Endo- 6- Met hoxy- 3-pyrid i n-4-yi-10-(8-pyridin-2-yl methyl -8-aza-bicyclo[3.2.1
]oct - 3-yl)-10H phenoxazi ne;

1T o AR KRR [ A S s A B
H p he noxazi 2n%3pyéferabily Esgithan e &4 mreq;refémhby Ns{s:h@m 5 %, even more

pheny| )< acet aPeREab g REGZ Y g b orpiscpneieratly leng A2k ienda |
[3.2.1 ]oct - 3is¥iker. 10H— phenoxazi n- 3-yl ] - phenyl } - acet am de; Endo-N-{2-[1

0-(8-Pyri di n-2-y meth@i/I-Sazabicclo 1]oct-3-yl)-10 H
phenoxazi n-3-yl ] - dﬁ@tw}erab @ﬁﬂ@ecommﬂflﬂlﬁthFQWQWBBt'@WW@PBS@al

L LR g ol A T

roxy-1 OH phenoxazi n- 3- yI] phenyl} acet am de;

Endo- N-{2-[ 10- 8- a bIC 3.

St g ERS1 s hrdng hRsRent injepisTiTaY A he resont inths 9B 5. 2. 1
]oct-3-yl)-3- 6ﬂpHﬁTﬁﬂbéaﬁ&illy5cdéﬁtaﬂl@ sdtts. P Fengédrinaredigine, the salts of the

10- (8- Pyridi n-2-yl net hyl - 8- aza-bi cycl o[ 3. 2.1 ]oct-3- yI) 3-(1

Ht et razol - 5- §9mPaungs of this invention réfer to non-toxic “pharmacstitically acceptable
salts” (Ref. International J. Pharm., 1986, 33, 201-217; J. Pharm.Sci., 1997
(Jan), 66, 1, 1). Other salts well known to those in the art may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Representative organic or inorganic acids
include, but are not limited to, hydrochloric, hydrobromic, hydriodic, perchloric,
sulfuric, nitric, phosphoric, acetic, propionic, glycolic, lactic, succinic, maleic,
fumaric, malic, tartaric, citric, benzoic, mandelic, methanesulfonic,
hydroxyethanesulfonic, benzenesulfonic, oxalic, pamoic,
2-naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, salicylic,
saccharinic or trifluoroacetic acid. Representative organic or inorganic bases
include, but are not limited to, basic or cationic salts such as benzathine,
chloroprocaine, choline, diethanolamine, sthylenediamine, 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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phenot hi azi ne; 10-(8-Aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol-5-yl)-1
OH phenot hi azi ne; N, N-Di ethyl-10-(8-phenet hyl -8-aza-bicyclo[3.2.1

] oct - 3-yl)-10H phenot hi azi ne-3- car boxam di ne; N,

N-Di et hyl -1 0-(8-pyridin-2-yl met hyl -8-aza-bicyclo[3.2.1 Joct-3-ylrl10H
phenot hi azi W20¢¥PHExani di ne; 10- (8- Met hyl - 8- aza- bi cycl BEBTR20d5/046691
Joct-3-yl)-3-(1 Htetrazol -5-yl)-104 phenot hi azi ne;

N, N- Di et hyl - 10- ( 8- net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-I

OH- phenot hi azinead3: L, G Des —o( 8= Az g N : ;

] oct - 3-yl } 6- éﬁé@fﬁ@@ﬁ%y@%ﬁ&%@m%@ﬁﬁﬁ ﬁé?e'%l bé’-"(’ﬁ'-’%%"é"-‘ b i
cyclo [3.2.1 proseduyres-for the Befeclion mddiprepagatjdn df sDiteble prodrugatdnivatives are4- o 1;
6- Met hoxy-1 04(8-.ret.hyl - 8- - bigyclo 2. oct - 3r -1 .

i phenot b az feecbelr sRap . B ESuortyaient ot 5l Bunkpderd) Elserisra. 2. 1

] act - 3-yl) - 6- nggdhoxy- 1 OH phenot hi azi ne- 3-carboxylic acid diethylam de;

10- (8- Aza-bicycl o[ 3.2.1 ]Joct-3-yl }6-hydroxy-1 OH phenot hi azi ne- 3-carboxylic
aci d di et hyl am de; and enantioners, diastereoners, tautoners, solvates, or
phar maceut i cal |y Whespthasiompaunds aceerding to this devantion hiavaiahiagst ene t he

present i nveniy: ' | 34 ; | Sd X ory enanti oner
of a corrpoundéllgg?lpgﬁtr?ﬁ'l @8{ | § i %gfbélﬂﬁgg’g%{l%é %’ganﬂé@@%?'ow&és’%u stantially
free from t hecorapourndsapassess treorer mofe shiral cdBteDtIR0MAY GRlAliGnally exist as

PCT/ US2005/ 04669 conmpound.. Ln the presen ontext, substantially free
nmeans | ess t hg'ﬁ's Q/%"gps'pﬂg'fsé? égsﬂpdp@ggocfﬁgﬁaliﬁu% ispiieLs 6?@%%*3‘&?35/ | ess than
S % even norfepsdtizpe @Bb¥mphR WIlRA the §6cdRbf @Y Praseheinvestion abl y | ess than
| %of the |evorotatory isoner calculated as. % evorotatory =
(massl| evor ot afdithgrmoxeogome of the crystalline forms for the compounds may exist as
polymorphs and as such are Intended to be included in the present invention.
In addition, some of the compounds may form solvates with water (i.e.,
hydrates) or commaon organic solvents, and such solvates are also 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 opticaily 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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(mass dextrorotatory) + (mass |evorotatory) Another enbodi nent of the
present invention is a conposition conprising the |evorotatory enanti oner

of a compound of formula (1) wherein said conposition is substantially free
fromthe dextrorotatory isomer of said conpound. In the present context,
subst ant i aWz2dee®@2fr om means | ess than 25 % pref er abPGTUEHES e 10 %
nore preferably less than 5 % even nore preferably less than 2 % and even
nore preferably less than 1 % of the dextrorotatory isomer calcul ated as
%dextrorotato 1S Q0 ( mass

| evor ot at ory) Fﬁ\ér?ﬂ’é S%ﬂﬁoﬁﬁ %E@ﬂé’(‘%% rggéﬂ%smﬂgﬁary%\&%%%%%s t he
endo i soner afeaasobmnmntionﬂl pfroftamtllhgig(du))svmmheasthsae desaribedun Protective

ambod nent s, GRSt ChetBin e O Rl i, rfq‘ﬁ?) esso BT PHy e

endo i somer of \q. GREBIAUE P, GM. Wels]Prétettive slnﬁl PRSI, U6k i S
substantially free fromthe exo isonmer of sal oun n the present

cont ext, subs¥Vleyi8aPprys.f1983. Fewmrrotestag grsRs may b)@ fﬁj‘ﬂ@‘f@r%ﬁﬁ convesierthan 10
% nore pr efe %"’L’ﬁf é@aﬁmﬁ nl.(& ?RnﬁWﬁﬁonﬂtha‘?f ably less than 2 % and

even nore pre era exo sonmer. In certain
enbodi nents, the present invention provides the exo | soner of a conpound of

formula (1) whereip sajd c ound i s antial e.endo
i somer of said conp®th OUQﬁ P?@Pﬁu%qgﬁ)‘gg ?rBFﬁs’?n @%@%ﬁi@mgﬂ" htion
provi des conppRafmarRttiéaNPatcEptablé kaltexng bﬁmcegflcﬁly%@gvabib §dlvategy mul a
(I') wherein said conpasition I's substantiall ree fromthe endo isoner 49

WO 2006/ 06927 6alpbg/adaynisisreshalooe. they wilhgenera ﬁ@mlmﬁefqﬁ’eln;ﬂd@aime cont ext ,
substantial 'yyft h%ﬁ% @%@eut?c%?cé#?i%? e%@e@oPBﬁé’rﬁ%Qle&t& E g Pthg rore

preferably | ess even nore oand even nore
pref erabl y | eidendemhroutedofadniihistratido and standard pharmaceutical or veterinary

practice. Thus, the present invention is directed to pharmaceutical and

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

pharmaceutically acceptable carriers, excipients or diluents.

By way of example, in the pharmaceutical and veterinary compositions
of the present invention, the compounds of the present invention may be
admixed with any suitable binder(s}, lubricani(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
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I n other enbodi nents, conpositions of the present invention conprise a

m xture of the exo and endo isoners of a conpound of formula (1). The
conpounds of the present invention may al so be present in the form of
pharmaceutically acceptable salts. For use in nedicine, the salts of the
conpounds ®0 whé/es92vent i on refer to non-toxic "phar nacBet/PEAPTYP6E cept abl e
salts" (Ref. International J. Pharm, 1986, 33, 201-217; J. Pharm Sci., 1997
(Jan), 66, 1, 1). Oher salts well known to those in the art may, however,

b ful ta Nk Sil ti f
e useful inghfife rl?(r ;@/‘n‘éﬁﬁ BF‘aQ\Lr‘ Q@w epresenﬁﬂtﬂa%etﬁgéthbpmﬂ lon or o

their phar ITB.CEUtIC actept a I've organi c or

i nor gani ¢ aci sigch $tabilizere andypresereatives dsimay be requirddydr ochl ori ¢, hydr obroni c,
hydri odi c, perchloric, sulfuric, nitric, phosphoric, acetic, propionic,
glycolic, lactic, succinic, maleic, fumaric, malic, tartaric, citric,

benzoi c, mandelic, Féfﬁidmﬁpplldaﬂﬁn&,pref@wﬁlmaidmmmhfs%@drrhﬁﬁtéﬁétﬁsm fonic,

oxal i c, panoic, 2-naphthal enesul foni ¢, p-toluenesulfonic

cycl ohexanes upfaé!wra:theéalrm @g',];qt{[e S coREig emlﬂeaﬁs suchas stR"sh Gstacosssiop in
Represent at i veaod e broviied ﬂﬂe@%wr\% G S&mi:éttﬁ\%' W’fﬂ?exé&&l&n@r &r |'?|Cthe kdr bed to,

basic or cationic salts such as benzat hi ne, hl or oprocai ne, ol 1 ne,

di et hanol am nelixikst agluﬁnmraauspensmgcmtammg ﬂqwouogpneoloan@aganm cal ci um

| ithium nagnesium potassium sodiumand zinc. The present invention
includes within its scope prodrugs of the conpounds of this invention. In

general , such prodTlt;@sorwpbéltldms {dengdli antak codﬁfdund‘?slam) gan bl Isoimptarls t hat
are readlly convertl? ? In vivo into the gw I red conmpound. Thus, in the
met hods of t r BatEnsa, OFtQi@"?P'%é'EFﬁca"?rﬁ(?%ﬁ{Wr avﬁwsﬂkﬂﬂﬂa@kﬁﬁ%@t@rl ng"

shal | e”COWPa§§béLﬁ&1 uﬁ@t [FPihis Odse, ﬂf‘eccﬁﬁﬁds‘?db?\s%ﬁ% | Cﬁ%’iﬁﬁﬁt@bﬁ?{én‘é\%ﬁ h the

conmpound speci fically di'scl osed of Wt conmpound
speci fically dfdivemted, but which converts to the 50 WD 2006/ 069276
PCT/ US2005/ 046691 speci fied conmpound in vivo after adm nistration to t he

patient. Conventio rocedur or 1 sel ect .on an a

sui tabl e prodrug dg Rﬁa{g f\%@ Fﬁﬁ'sﬁ r}beeﬁomf’?ﬁ' AP 3%{ Fge& @FS

Prodrugs”, edof &lstdfilna@amig, sofdtReMAiEEh may contain other substances, for example
enough salts or monosaccharides to make the solution isotonic with blood.

For buccal or sublingual administration the compositions may be
administered in the form of tablets or [ozenges which can be formulated in a

conventional manner.

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

53



1985. Where the conpounds according to this invention have at |east one
chiral center, they may accordingly exist as enantioners. \Were the
conmpounds possess two or nore chiral centers, they may additionally exist as
di astereoners. It is to be understood that all such isoners and m xtures

t her eof ar av@riden@2®sed within the scope of the present PEHEEHDH O]
Furthernore, sone of the crystalline forns for the conpounds may exist as
pol ynmor phs and as such are Intended to be included in the present invention.

ddi tion, fo. 1 . i 1D i
narad O SR g QRRRRSRS AVAAD SR BBt et e 1o
be enconpassedostet with substawasesuoch aslsugarsrordse erderic-tibated sbles tormoddates f or

the preparatign of.the ¢ oungds according to the invention give rise to
mixture of st SIBRISS e &7 SPRUBECH cErareRityalpgmiSisaton dhe B3 BEWent | onal

t echni ques sugludlly PNBRALALIYIR WAREPERd 6fHeR Mbtediert en£PPE AdOES tdRréie
prepared in racemc form or Individual enantioners may be prepared either

by enanti ospe&Piuptitysgrpraeaivation. Injectable suspasnsionsias solusieps mrsalpabe f or
exanple, be r b ' rﬁ}rig}g | : : ndard
t echni ques, sE)z a;?%‘h@%%ﬁﬁﬁ”@;&o ?ﬁ@@%@?ﬁ@ﬁ%&i%' yg’salt formation

with an optically active acid, such as (-)-di-p-toluoyl-d-tartaric acid
and/ orI I(_+) -di -p-t Oﬁ.dwmagetbmy,mbhmo?ﬁdﬁof thiel m'e@ehtlirweiTwEantrﬂmnBé | |
crystallization an regeneration of the free e. e conpounds nay al so
be resol ved bfgwrﬁﬁtﬁﬁﬁcf}&'_r? gng &W@'Pé@n@rtﬁﬁ?‘g@?@'é’ dosage _ _t,’efol | oned by
chromat ogr aphiggmifisefsdin Alidad doseBMMo, Hreé BRI tifn%g. ogarqy.' 'Fiuﬁh&rmore,

Alternatively, the conpounds may be resolved using hi ral” HPLC col um.
During any of comgopnde 83 dbe prasenpinegation ¢asrbe administereddo inftanasal forma vigr esent

i nvention, it LOr | . Y or 51
WD 2006/ 069276%%%%%%@?%@%@%?8? a"c?ﬁﬁ%g' 8’?8@&3‘?‘8@%@%* ﬁﬁgh%’%@l‘:ul es
concer ned. Thiksownyo Hersaecdkilleddd that artranise afiminsteredtin thmeforpr eftzect i ng gr oups,
such as those  descri bt?%ll i,n Protective . . )

transdermal delivery system, the dosage administration will, of course, be

continuous rather than intermittent throughout the dosage regimen.

It is also apparent to one skilled in 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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G oups in Organic Chemstry, ed. J.F.W MQOme, PlenumPress, 1973; and

TW Geene & P.GM Wits, Protective Goups in Organic Synthesis, John
Wley & Sons, 1991. The protecting groups may be renoved at a conveni ent
subsequent stage using nethods known fromthe art. Even though the conpounds
of the presemtoos/dventi on (including their pharnmaceuti cetTysoaree@abl e
salts and pharnmaceutically acceptabl e solvates) can be adm nistered al one,
they will generally be adm nistered in adm xture wth a pharmaceuti cal

carrier, excipient or, diluent cted with regard to the route of
e i st rat § oH0SHe SOURS SFANSRHEOLNR PEANCORY] Se AT da¢ SompPld idhe s,
the present i mvenplidrPas hﬁa@béu@ﬂsﬁ@qﬁ@ed%ﬂéféﬁsﬁeﬂmﬁébdﬂ*il#eoi*/eter' hary

conposi tions conprising conmpounds of Fornula (I) and one or nore

pharmaceutical ly acceptable carriers, excipients or diluents. By way of
exanple, in the phﬁlnermntlmalsommm a phaanacetitiog sxiveterinary pack ¢rkifpr esent

cui tabl o bi nagTEERY e BEoREER e WEF B8 br e Y n Pilethengiet ()

and/ or sol ubi tHesphegr@enti¢a and Vatdriebsy compawitionsef tied |rNbﬁt|t§IO'mﬁl¢ﬁdﬂ>y may be
adm ni stered singl, two or nore at a tine, as appropriate, Is al so

possible to aéﬁﬁ%‘%’?@ﬁ""wc h@s caR bgapeficrda ﬂﬂ%f%ﬁ‘s’éreﬁ@mﬁgltéﬁ’ ons.
Al ternativelygod rrfe?t@%}é%ﬁﬁ)'/ R%guiaﬁﬁ GRE AluffcRIr-g Uik 6f dai6@p be admi nistered

by Inhal ation®or 1 nthe ppository or pessary, or they nay be
appl i ed topi cahayndgeutinalsfosbinlegical prazductm whichl naticerreflecte apprayahivyntvet  or
dusting powder, ternative neans %fth ansdermal. tg%‘m nistration is by use

of a skin pat éﬂemfyo(%lrgﬁﬁ Fté're'tuﬁgfréﬁ EEVYHEBPSWQ{? 'Ihto a cream

consisting of an aqueous enul sion of polyethylene glycols or liquid
paraffin. They can_also be incorporated, at a concentration of between |
and 10% by wei ght The campeusds gidhe guesans gwvesticromaydeosssdiedesst milgitat ment

consisting of gtaﬁw itP%ad- bY%ksta&’ aﬁi?ﬁéls BB&@B& hgmgﬁé%ytélﬂr‘ﬁhi%%tﬂﬂ bfan SuCh

stabilizers and preservative
anaigesically effective dose. The dosage range would be from about 0.1 mg to

about 15,000 mg, in particular from about 50 mg to about 3500 mg or, more
particularly from about 100 mg to about 1000 mg of active ingredient in a
regimen of about 1 to 4 times per day for an average (70 kg) human; although,
it is apparent to one skilled in the art that the therapeutically effective amount
for active compounds of the invention will vary as will the types of pain being
treated.

For oral administration, a pharmaceutical composition is preferably
provided in the form of tablets containing 0.01, 10.0, 50.0, 100, 150, 200, 250,
and 500 milligrams of the active ingredient for the symptomatic adjustment of the
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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For some applications, preferably the conpositions are adm nistered orally
in the formof tablets containing exciplents such as starch or | actose, or
in capsules or ovules either alone or in adm xture with excipients, or in
the formof elixirs, solutions or suspensions containing flavoring or

col ori ng ageat@snodhss conpositions (as well as the conpoegadszicymsy?ican al so
be injected parenterally, for exanple intracavernosally, intravenously,
intranuscularly or subcutaneously. In this case, the conpositions wll
conprise a suitable carrier or diluent. For parenteral adm nistration, the
conposi tions SPCHcYC UXEMN% the form of a sterile aqueous sol ution whi ch
may contain other substances, for exanple enough salts or nonosacchari des
to make the sol ution isotonic with bl cod. For buccal or sublingual

adni ni stration t heCEBIROYEAE Phihe pragemdnventian aresalsp aigeflulaghe form of tablets

or |Ozengesnmmﬁﬂnﬁ§¥%rééséé?ﬁ§‘#nﬂfnﬂ it HféeB bRy RRGfimefYaltpy Of

further exa ceuticdal and vete ry composrtions contalning one
or nore of theravemponofsewblagical andpaydhintrldesmn‘mmajfcbrdnehancea,sjeprdesszcant ive

i ngredi ent can r.epar,e I nt i mat m Xxi, n he ¢ nd,or conpounds
with a phar ma@@ﬁ? a@lgp ULP BIS&%S ﬁéYr{eotr%aéngBf]?F%&?caEﬁgg maceut i cal
conpoundi ng t@é’ﬂ?ﬁdﬂ&t% cdﬁhﬁtoﬁ@rfbr Ehlstdm}é l!lmm ihcbhﬁhbﬁb%r argf ]yremafturfaor s
dependi ng upon_t he desired route of adm nistration (

parenteral ). ®Rgsiation, megigamestssior grushanchalreind aguse %@e%@%g%éfﬁét"@@\s elixirs
and soluti Ongasﬁly%‘. bRl drarfifdd. b&ﬁ%@%@ﬁ&g&pg 5@% wﬂ%ﬁfé’éﬁ/@% el% 8' S,

oils, al cohol avoring agents, preser l'zers orlng
agents and t hegentsdor thertreatmentiofaespirgtomyplisemsesns, such as powders capsul es
and tablets, suitable carriers and additives include starches, sugars,

di l uents, granul ating agents, lubricants, 53 WO 2006/ 069276

PCT/ US2005/ 046691 The raémpmnds of theqaesérit MeRGe hie 288 UsBRl Ir iféatingQdidl or al
preparations may also be coated with substances such as sugars or be

ent eri c- coat e§augedby pstepsabiits, gheumaloigegrihritis,i fitsoryalgias snigeaing. For
parenteral ad'ﬂ'egﬁgéﬁeattécﬂﬂacﬁ@%uﬁ? Dhﬁum%ll\éke bite (in particular, venomous snake

bite), spider bite, insect sting, neurogenic bladder, benign prostatic
hypertrophy, interstitial cystitis, rhinitis, contact dermafitislhypersensitivity, itch,
eczema, pharyngitis, mucositis, enteritis, cellulites, causalgia, sciatic neuritis,
mandibular joint neuralgia, peripheral neuritis, polyneuritis, stump pain,
phantom limb pain, post-operative ileus, cholecystitis, postmastectomy pain
syndrome, oral neuropathic pain, Charcot's pain, reflex sympathetic dystrophy,
Guillain-Barre syndrome, meralgia paresthetica, burming-mouth syndrome,
post-herpetic neuralgia, trigeminal neuralgia, cluster headache, migraine
headache, peripheral neuropathy, bilateral peripheral neuropathy, diabetic
neuropathy, postherpetic neuralgia, trigeminal neuraigia, 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, occlpital neuralgia, red neuralgia, Sluder's neuralgia, splgnopalatiné
neuralgia, supraorbital neuralgia, vidian neuralgia, inflammatory bowel disease,
irritable bowel syndrome, sinus headache, tension headache, labor, childbirth,
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usual ly consist of sterile water and other ingredients nmay be added to
increase solubility or preservation. |Injectable suspensions or solutions
may al so be prepared utilizing aqueous carriers along with appropriate
addi tives. Advantageously, compounds of the present invention may be

adm ni st er S¥0izM6Q6RINgl e daily dose, or the total dailyPeFasawWsMaiegdlbe
adm ni stered in divided doses of two, three or four tinmes daily.
Furthernore, conpounds for the present invention can be adm nistered in
i ntranasal formvial topical use of suitable intranasal vehicles, or via
transder nal s"k'FﬂStf)téq 5@5‘3%!@"9 CHRfBWN to those skilled in that art. To be
admnistered in the formof a transdernmal delivery system the dosage
adm nistration will, of course, be continuous rather than intermttent

throughout the dodBgegaedp fmuse of the napeest spPRPERES indreatBeskelithed in the art
that the therapsitd §aldnditioRk SEEA bg%&%sl%téd%q]o@ef b}fﬁet%PFﬁﬁ&Hﬂ@%ﬁ@éﬁJe@

I nvention or a pnar maceut | cal conposli tron thereof w var accordi ng to

t he desired eddsectan béndetermined hymersens skilleddy éve ad bydhadse of sstablishaday be

readily determ.ned and will vary wth the rticular ¢ ound , the
mode of adm rUTELTEARIS" SHiend fbst gl kG ATt dp dee BSR4
advancenent omngtthabeuseRee0 &y s dotios indrediastdidnminterbactt Bratimes pecday ed with
the particul ar subject being treated, Including subject age, weight, diet
and time of a@hPRiAYErags (GR KGWHMapesult in the need to adjust the dose to
an appropriate therapeutic | evel. The above dosages are thus exenplary of
the average case. There can, of course, be individual instances where higher
or | ower dosage ranges are nerited, and such are within the scope of this
i nvention. Conpounds of this/J ' L plskered in any of the
foregoing conpositions and 9.@?(.513@'6‘%‘?".;“..3 of those
conposi tions and 54 WO 2006/ 069276 PCT/ US2005/ 046691 dosage regi nens
establ i shed in t h& gpresapatis eompaundss ofithe prasepblrvartion cqrhge Symgﬁﬂﬁ’%n as
anal gesi cs | SinrRAYIdRRe ith the YaRbRE SyhtRelteRBttods ebribdd Belol \Hidt drgn al so
provi des a pharmaceutical or Vveterinary pack or kit

ilustrated 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 schemas is well within the skill of persons versed in the art.

Scheme 1
: R’Y Q Stage1.1  HN Stage 1.2 HN
PN A »—NH, + Eﬁ .
X{ Al AL
141 1.2 N 13 ) 14

P P
' X
R4._'.\ 2 x Y- Q x Y. Q AN Y. Q
= I RaT- Ratm
X, R L¥T] P

1.5 3 P N Stage 1.4 P N Stage 1.5 . N
Stage 1.3

A A e

N

P H Rs

The preparation of compounds of this invention is illustrated in Schemes
1 through 11. The overall strategy in Scheme 1 Is based on the synthesis of
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conprising one or nore containers filled with one or nore of the ingredients
of the pharmaceutical and veterinary conpositions of the invention.
Optionally associated with such container(s) can be a notice in the form
prescri bed by a governnental agency regulating the manufacture, use or sale
of phar macevo 2wabhen2tr bi ol ogi cal products, which noti cePEEUSWEY/6eRIpr oval by
the agency of manufacture, use or sale for human adm ni stration. The
conmpounds of the present i nvention may be used to treat mld to severe pain

i n war m bl ooded an| as _hunmans, by .adm,ni.s t
anal gesi cal | yaB'P'PBE'? %@E‘“ (iﬁ%ma%'&c&e&rfm \7‘0‘{1 Y= be &Tﬂtnaé%out 0.1 my to
about 15, 000 BﬁtdeﬁSeEEth avhpsropriaelyedubetitufed dinp @Jrﬂb@ﬂtbrrﬁl‘ﬂ@@ §0iror, nore
part icularly from about 100 r’rgl to about 1000 of act ive ingredient in a

3 %E@

regi men of ab&epeunds of formel adaiqoen atg. hunan;
lth h, t | t t t t |1
T Ao T i B ot 1

effectlve anount for actl I nv vary as wl |
the types of pmtmtBéM@‘mnDp@&tiéiﬂe Tbis condensathwith st prapemnsubstibiied @rceut i cal

corrp05|t|on| vi ed 1 n > [\Qr tahbl et s nai ngOOl
10.0, 50.0, 1 Bﬁe‘%g %gﬁ%l (Y ﬂ'ﬁ W%ﬁ)(fﬁi)qg] i btef:ﬁ'vg %@HB ﬁgredl ent
for the synpt Neiiirégatipiny r(r:@ptesgntédtss PY@2gdeclide tah%ilcynlyl alkenylprbe treated.
Exanpl es of pain intended to be within the scope of the present invention

include, but aralkany grqu,ﬁmt\@@lqtbcaaeﬁh%afﬁam@rﬂyergaeﬁtlcaél&Nﬁetui Prpcivets oft ed
pai n.  per{ pheqdl Inuofffet 21elgR> iy 3960 B tBbfomathifeaiurgl, Of sort Ui ssue

injury related pain, progr 35|ve sease re uropat hi ¢ pai n and
acute pain sa&bstarbaméedata}kcawuanbonm WBridge tA maynnmiuds(@lgﬁrzyandr(m—bm onic

e o 2 L RER BB b RS B B B A e, anc

m grai ne. Conpenadstriaikylsii aptiane Nke.i A}zﬁﬁr@bh@t@ subetitlests srbhkroRsted

i mmunosuppressants, antiinflanmmatory agents, agents for the treatnent and
phenol or thiopheno! in the 2-position (X1} may include halogens and
trifluoromethanesulfonyloxy. The Q group in the 5-position may be a

* substituent such as fluoro, chloro, bromo, cyano, iodo, carboxy,
dialkylaminosulfony! 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 frihalides, or dealkylation
of lower alkyl thioethers using reagents such as Na/NHj3. 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 fiuoride, 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 paliadium catalyzed condensations in the presence of a phosphine
ligand such as Pdzx(dba); and a base such as cesium carbonate. Coupling of
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prevention of neurol ogical and psychiatric conditions, for Instance,
depression and Parkinson's di sease, agents for the treatnent of urological
and reproductive conditions, for instance, urinary incontinence and
premature ejacul ation, medicanents for drug and al cohol abuse, agents for
treating @u@ees09276and di arrhea, cardi ovascul ar agent s PERISZEFBH66Yr ot ect i ve
agents and agents for the treatnent of respiratory di seases. The conpounds
of the present invention are also useful in treating pain caused by

oot et hor ' bufte MfetiPirhid AR ith the iRy Sl Rutel el oug RERE N )
ot rophy DmEee gt”.s?’:g“glmm?“yf??“fmﬁfmm?gﬁ?ag‘?"“" b ako steps
dormatitis] hyRescibRgin stoe,t3 maybe reverserwithhiand aler ot biany thigsthes.

enteritis, Cefdnhh'ahéﬁ?rec.‘éﬁlﬂ@&h@*fé\'maitiéh%ﬁh‘e Biasl Bdide. mmatm.u afhe Oi Nt
neural gi a, peripheral neuritis, pol yneur| tis,” stunp pain, antom | i nb

pai n, post - opeprdansation b@tyvee@mm@dso formyiss1 ﬁeande@qrmqungau foratair onre,
oral neuropat h"s%ﬁ@érl& cogﬁ@ﬁﬁg% offoRALIR:1 f% Elfc%r?é(staﬂ Bgtaffgctg%f %&g&%@?ﬁg%

Qui | | ai n-Barre’ sy ome, neral gl a pares Ica |ng-rmu

post - her pet i cwnbmnah@ganictbasg@mhds pmtassmhgcarboubt&hasdiﬂbdaasdi&ntrsﬂgm ai ne
headache, peri gp nfeuré){ga hy, bilateral peripheral neuropathy, diabetic
neur opat hy, p8%PReFHY:PE" al gia, trigenminal neuralgia, optic neuritis,

postfebrile neurittge ré@n&f@ﬂi@& difadrhd bﬁhe%ﬁﬁﬂ@ﬁ%aiﬂonrb@t\bééﬁ éomS@u’%%ft S
neuritis, neuronitis, cervicobrachial neuralgia, cranial neural

geni cul at e nefarenia 14 ang) m@swﬁ@rmulafbﬁmp@nds ofithe apsitien oﬁﬁr@raﬂl gi a,
i di opat hi c negu@gtft’u&t in E&%ﬁf)ﬁr?dsst@#fgm%é'rl% %@on OHEHWI&H@U dprton’s

neuralgla nasocilrary ralgia, occipital neura gl A e uT Al gl a,
Sl uder' s neur fdrdha cosgensationl Amex&nsweue\abglmthmjtmpmslawaltdblmmmm gi a,
vi di an neur al

bl d
o e o Hotatutenlseh e £ambi e SGHES B Retited Reaganopronalvaaoe.
PCTI US2005/ 046RHatiqeystértisaby W. EMTyosABANE RAGiBEr, o WEWABHaA®in ORdeRe of the

present conpounds | eat ment of
Reactions, 1970, Vol. 18, pp. 99-215)

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 1.8 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 to 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 cyanaborohydride, sodium triacetoxyborohydride,
or tetramethylammonium triacetoxyborohydride. They may also be carried out
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di sases or conditions such as those |isted above, a therapeutically
effective dose can be determ ned by persons skilled in the art by the use
of established animl nodels. Such a dose would likely fall in the range of
fromabout 0.01 ny to about 15,000 ng of active ingredient adm nistered 1
to 4 timesWeroaes276f or an average (70 kg) human. GENERRCT/SYNIHEHIC NVETHODS
Represent ati ve conpounds of the present invention can be synthesized in
accordance with the general synthetic nethods described bel ow and are

:Hﬂiﬂgt iegni, hmﬁa;ﬁg\@ggﬁgon s&a'ﬁ}ﬁcél ‘t‘? Istﬁg'ﬁ% as %Icla&m ted by the

chem cal r eacinorganic basd. condi ti ons expressed The prepar at | on of the various

starting nateri al d i,n the sche is.well within the, skill er sons
rerted Tn the hot TheAfattbrn Gopsngs 1 ek 2Ry chivhgaris droun G T

Stage 1.2 HN yhich?naiibé -C(Z R~Ra41 éhb&tt&hlb%l\é hett 48 Rai Y
| QgYQ 15%{1;9(3 éSlb (/%\IX } arjlll ek, br an pBrd%nal@r eer@’c?jctsAéQNz :

. . \Y)
1.8 H1 N R3 dﬁmesri@;senatq QJHBWWI@QHWJ_ rrwlatl V!herh%erﬁ fnetipg is a1 ust r at ed

ynthesi & of MaAGTIshRomRRs AN SH, B g ot toler &stSFugT on (he

alkoxycarbonylation using carbon monoxide, an aliphatic alcohol, a trialkanyl
amine, and a palladium catalyst such as bis(triphenylphosphine)
palladium(ll)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 cartied 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 -
tetramethyluronium hexafluorophosphate (HATU), O-benzotriazol-1-yi-

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 amldino 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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N —

appropriately substituted conpounds of formula 1.4 (Y =0, S) that are
condensed with an appropriately substituted conpound of fornula 1.5. In
conpounds of formula 1.5, X2 and X3 can each be a hal ogen atom
trifluoronethanesul fonyloxy or a nitro group. In stage 1.1, a bridged NIL-
protected Awarpowmgsperidine 1.1 is condensed with a pr og@ﬂﬂszmgmg&bf uted O-
prot ected phenol (Y=0O or thiophenol (Y=S) 1.2. The protective group on the
N1 nitrogen of 1.1 (represented as P) may include an al kanyl, al kenyl or
ar al kanyl group in which case they are the therapeutically useful products
of this inveailadam catadys@suctpaﬂﬁ’iu?)&ds@r yetraatinentiof theatonypotnds drori2

3 et pHinGich & REEa gRBE auves: FOEvE Hfteslat i Bhetmedl ol 7
gr ngst dben%xbbpsttheahﬂﬁw |3|tﬂexatedani¢h hytﬁokylkmmeAWeamsw@nﬂumnd difmrids on the
protecte

nol or_thi ophe t he osition (X inclu hal ogens
and trifl uo?'bﬁé'ﬂ%n '@ﬁ’lmg r}gg@ommw@ @l%BUErY Ar gé@r&ia@bgwqeoﬁ,u y be g
substi tuent §N?$n% aWd%@traPcarPB'r‘né%é%ndQF M%w%ﬁ%dldtBGQn aﬁaéléb%

di al kyl am nos or tritluoronethanesul f onyl ox age 2 | ncl udes
deprot ect i onsdﬁentrmowdeﬁthe amiding eophowundsmf ﬂ"teemeseet igvention. Mcwwave

thei corr cenpiaivg Rtk et 1o befbisRl Bhen S LEM BIsh el gos, Yor -

deal kyl at i onPegbnalc®wsmistri Bmith!SypeHdazes misrowave insgembat. ST oxideNa/ NH3. A
benzyl prot egtlv group_ may be renpved under, conditi ons of hydrogenatl on in
t he presencedegcrized@baNgis ingiiumental inthe preparafign eframpoundsyheseis;

protective g5QERSo eb%e es%mv,ﬁg%la% mtgrm Y)%ﬁ@tg%f%%b‘tr% Bhifds Mow' de

ani on such as tetrabutyl ammoniu Xposure to an inorganic
aci d such astosenscwersed lirythecartie gmthalmmemuciemef 11h|e|4tare8¢mt intentjen.1 For

o or ops+at el bStemsEr tetiah 0L 4R Be ity SRPbrovb-TbeoiiRE EREBSated
i ncl ude hal ogkthe oxirhé WithoTCODESrbwides the @m*péspwmngroxadmzbremcmwp Usef ul

coupling conlt ons of the aniJino nitrg W t aco und of forrrula 1.5
i ncl ude pal | c%ﬁ%@'@%@fﬁﬂ@ﬁé‘ﬁw B’Hg thign |ﬁB'°ﬁ'F’§é@ PEReBCce iR phi ne

tertlary amine gives oxathiadiazoles of the present invention.

Alternatively, compounds where Qs a halogen atom or a
trifluoromethanesulfonyloxy group may participate in transition metal-mediated
coupling reactions such as Suzuki, Stille or Negishi chemistry.

Desired end products of the present invention may include chemical
modifications at R4. Such transformations may include the dealkylation of
lower alkyl ethers to give the corresponding alcohols using reagents such as
boron trihalides. Compounds where R, is a halogen atom may participate in
transition metal-mediated coupling reactions such as Suzuki, Stille or Negishi
chemistry.
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| i gand such as Pd2(dba)3 and a base such as cesium carbonate. Coupling of 58
WO 2006/ 069276 PCT/ US2005/ 046691 the hydroxy or thio noiety with the
remai ni ng substituted phenyl group may proceed using Ul nmann type coupling
conditions. In addition, the two steps described in stage 1.3 may be

rever sed mnﬂWOHWQWVPmether or biaryl thioether fornmati orcpusmesiismepit he
formation of the biaryl amne. Alternatively, the condensation between
compounds of fornula 1.4 and conpounds of formula 1.5 to yield conpounds of
formula 1.6 in one step may be affected by treatment w th an inorgani c base

such as potassium carbonate In a suit Fshemed| vent such as dimet hyl

formam de. The regi ochem cal out cone of the corvdensatl on between cd@apounds
of formula 1.4 é#2 conpbun ®fstdy05. IiTU| ndgta&pzzt he tox, of the
R4 substi tuém@ conpou of ~form B« m 't-l're-—r-eafb |w tions
used for the cond&fsatiXén.""An ext ensi v Qa on this topicC s""‘h ai | abl e

inthe literatuyg (see, fgr, eanple: 'The S 3i;l €8 and Rel at ed Regjréhgements
of aromatic Systenms' by W E. Tguce, EE M Kreider, and W W Brand in

Organic Reactio 1970, VoIY pp. 99- 215). \Th prot ective group P can be
renmoved to obt ap,,@e@ongd:m i 1 as ilhpmr Stage 1.4. These
transfornmati ons 2lse C usstg 24cer N I cC reagents such as
hydr ogen br om ri met hyl i | i odi de. Phenoxazi nes (Y=0 or

phenot hi azi nes %t@g-é) of- typ A6 beari ng readil y[ ac] eavabl e groups such as
met hyl, allyl or benzyl may transfornmed into ty f orement i oned

al koxycar bonyl derivatives bypt réftnent with al k&nyl ctfl or of or mat es such as

thyl chl f th hl f d.th
L

phenot hi azi neheRbxdiris (&—@)bﬁ%bﬁ@th?azﬁﬁdsf(wusywhwtﬁn@rs}aﬁeme adfoup may be
treated with potassiumcarbonate in an al coholic solvent such as nethanol

to yield pheapreppriataly substiited ohrnalAlYFes ot thigpheaol (Y ¥$)ofduendddsy ani nes |
may be converleded QiR PSRIERtEl substituted benzene moiety 2.1 in the presence of

a base, such as potassium carbonate or sodium hydroxide in an organic

solvent, such as dimethyl formamide, dimethyl acetamide, dimethyi sulfoxide or
the like as shown in stage 2.1. Appropriate substituents X; and X; in this
scheme may include halogens and trifluoromethanesulfonyloxy. In stage 2.2,
the nitro functionality is reduced to the 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, scdium 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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formula 2 as shown in Stage 1.5. These transformations may be carried out by
reductive al kyl ati on using a carbonyl conpound and a reduci ng agent such as
sodi um bor ohydri de, sodi um cyanoborohydri de, sodiumtriacetoxyborohydride,

or tetranethylamoni umtriacet oxyborohydride. They may al so be carried out
59 WO 2006/ QaPiédoekszd/ US2005/ 046691 by al kyl ation usin al kenyl
or aral kyl halide and an organic or inorganic base. Thgp(%[}?%ﬁéésﬁﬂ%éﬁi
conpounds 1 or 2 may be converted into group G which may be -C(2) NRI R2, an
aryl substituent, or an appropriate heterocycle as defined herein, to give
conpounds of formula I. Wien the @GdhgméBon is a hal ogen or
trifluoronethanesul fonyl oxy, it may be converted to an egfer via

al koxycar bonyl ati on i car bxo i de, an aliphaty c al cohol, a
trial kanyl anineg a pal ] adi ataﬁﬁ@3 'syglt as b| 3(thi pheny! phosphi ne)
paIIedlum(II)dlchT Sub ly, when QI er, the ester may be

hydrol yzed to a carboxyl |c(): acid. The car boxylic acid rre?y then be coupled
with ammonia, a pri Ly am ne, a secondary am ne %o Rorm a prinary,
secondary or terti a”@ am de, res{)%cti vely. Ater nat ¥ ely, the conversion of
a carboxylic acid to an am de may be carried out via an acid chloride using

t hi onyl chloride,_ oxalyl.chlori he |ike, Ilomed

Schot t en- Baumann $8%P?§H"‘E£Ta?f“g§ a'éﬁ“?fﬁ? V%‘T“y”g??séﬁﬁn@mﬂo‘m&ﬁr fitlike of an
al kal i net al abﬁr@h@ﬁ'ﬂ@apprﬁbﬁ@t@%ﬂb&ﬁﬂd’ed Qihﬂro%ﬁ@?'{@lr(%@) deZ-ﬁtrSlNonPéMb! c acid
to an am de nmay_ be carried via the use peptide coupling agents such

as 1,3- di cyﬁYnﬁbeaagybamaﬁamseﬁm& gm@gprop@akewwaﬁq@benm moiefy o£ N, N, N NM
t et t hyl he. NN, N;
LAy BRI RaRe B R BRI bRTs RATBARE'FhRludnk

Al ternativel gnd N@Mcecheehalaggnéamcttvrﬁuerdr@haheself@rhylﬂp the am de by the

action of a dinethylalum numam de. Alternatively, when the Q function is a
hal ogen or trifluoromethanesul fonyl oxy, it nay be converted directly to an

am de via Scheme 4

1 Y
)(2 PN@‘NHZ
TS Stage 4.1 1
Reyw P tage R4| -
X3 X3 Stage 4.2
1.5 2.2
YSe o8
@ 18

N
P

Scheme 4 illustrates an alternative approach to the synthesis of
phenoxazines {Y=0) or phenothiazines (Y=3S) 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 X1, Xz and X, substituents may include
halogens and trifluoromethanesulfonyloxy. Palladium catalyzed condensation
of blaryl ethers or biaryl thioethers 4.1 with bridged N1-protected 4-
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am nocar bonyl ati on using a carbon nonoxi de source such as nol ybdenum
hexacar bonyl, an appropriate am ne, and a pal |l adi um catal yst such as
Hermann's catal yst. Alternatively, one may effect the transformati on of the
group Qto a substituent G (wherein Gis an amldino or heterocycle) by way
of a nitril &020880KEsis of the nitrile may be acconpl i sherutepodisaeat ment of
the conmpounds 1 or 2 (when Qis brono or trifluoronethanesul fonyloxy) with
Zn(CN)2 and a 60 WD 2006/ 069276 PCTI US2005/ 046691 pal | adi um cat al yst such
as (Ph3P)4Pd or, treatnment. of the co unds CuCN at el evated
t enper at ur es Wg??féd“é%f fAda the presansey frﬁaplf'q‘ﬁ?i‘iri%'tﬂﬁ”d %Lﬁ?spdziqlt’:@ Ritrile
| s treated wahf ataﬁtte%chaem ARiu g8fbobat i€ sﬁswﬁtrt 58 4.9 n?etyf ersﬁtt matneox' me.
Treatnment of the oxime with a primary or secondary am ne, , an

al kal i et al fqra\aﬁon@tfehan@eamnﬂsmfcmemethlaamuhsu on in an aI cohol i c soI vent
provi des the am di no conpounds of the present invention. Mcrowave

accel erated reactions nmay be perforned using either a CEM D scover or a
Personal Chemi stry Smith Synthesizer $tliemedve i nstrunent. The oxine

descri bed above is instrunental in the preparation of corrpounds wherein Gis

a heterocycle. The oxineypay bq Ilged with a vari ety of el éctrophl | es
known to one vergﬁt he art ve t&tegdrfe‘t eroc present
i nvention. For ins rea(‘,t of an ox1I e W t

oxadi azol ones, and treat n"bnt Gf the oxime with TCDI ovkde the
correspondi ng oxadl azol ethiones. Simlarly, the treat ment ofQthe oxinme with
thionyl chloride in tie presence 82 a tertiary am ne givdd oxat hi adi azol es
of the present invention. Alternatively, conpounds where Qis a hal ogen atom
or a trifluoronethanesul fonyl oxy group may participate in transition

met al - medi at ed cAn;ﬂliengatweazpp'rotam temé\smhmdkmter&ejdtdtemlsmméd

h t De d f th | u
chem cal * ol BrESE G hased ahdhe foaion oF AmoBHShks heltiled BRetrls
deal kyl at | 0”(‘P=f=0) bPWRSpHRINGI (YeB) 8L B afti apBrdphatdlp shsstRaREivRezéhe ohol s usi ng

reagents such as
moiety 3.2 under Ulimann type coupling conditions (stage 5.1). Substituents

X1, X2, and X3 may include halogens or triflucromethanesulfonyloxy.

Scheme 6

Xq
O: 2 2.2 = NH
Xs Stagas1 Q

1.5

Stage 6.2
/Ah

6.1 N 28
P

AL

N

P
Scheme 6 lllustrates 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 X1 and X; substituents
may include halogens and trifluoromethanesulfonyloxy. Compounds of formula
6.1 may then be reacted with appropriately substituted phenois (Y=0) or

64



boron trihalides. Conpounds where R4 is a halogen atom may participate in
transition netal -nedi ated coupling reactions such as Suzuki, Stille or

Negi shi chemi stry. 61 WD 2006/ 069276 PCTI US2005/ 046691 Schene 2 X1 X, X2
H Q Stage 2 Y Stage 2.2 Y Ra N0O2 + X, i i NO2 RN2 2.12.22.302.40
X, PN2 8 Raqumqﬁﬂmgt%age 2.4 RA N Stage 2.3 0 6A N 2. 6r&iNUS2005/048695Cc hene 2
outlines an alternative approach to the synthesis of phenoxazines (Y=0O or
phenot hi azines (Y=S) 1.6. In this schene, an appropriately substituted

phenol (Y=0) or th| | (Y= t 2.2 is reacted wth an

Door opr | at of yGERIE (Y8 2ennaRe lvgpdl fos uplng FEgiaiudshitgepase,
such as pot agsg HEsREVAM3a@e®.2.50di um hydroxide in an organic solvent, such
as dinmethyl formam de, dinethyl acetam de, dinethyl sulfoxide or the |ike
as shown in stage 2.1. Appropriate substituents Xt and X2 in this schene
may include hal ogens and trifluoromet hargRithfenyl oxy. In stage 2.2, the
nitro functionality Is reduced to the correspondi ng am ne. This reduction
can be acconplished via treatnment with g(l n(ll).chlori qf‘?{ in an al coholic

solvent such as ethanol. St age 2.3 depi¢ 1 fof n fsion rimar
aniline 2.4 to _secondary, ani| bne 2.6, can rﬁel '
reductive al ky,l, at usi ng ound % ‘a gent such
as sodi um bor dri ée % od mcyanoborop dr| de eve7 @m
tri acet oxybor ohydti de, or 32 N A
N e
N
LSoss -
Stage 7.3
A
N
A 1.6

Scheme 7 illustrates an alternative approach to the synthesis of
phenoxazines (Y=0) or phencthiazines (Y=S) 1.6. Condensation of
appropriately substituted compounds of formula 3.2 with bridged N1-protected
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 Ulimann 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 Pdy(dba)s, a phosphine ligand such as 4,5-
bis(diphenylphosbhino)—g,Q-dimethylxanthene (xant phos) and a base such as
potassium tert-butoxide or cesium carbonate as shown in stage 7.3.
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t et ranmet hyl ammoni um t ri acet oxybor ohydri de.

conpounds of

secondary aniline 2.6 with an appropriate base such as potassi um carbonat e.
62 WD 2006/ 069276 PCT/ US2005/ 046691 Schene 3 X2 YH X Q Stage 3.1 Ra + R4

formula 1.6, which can be acconplished by treatnent of

Stage 2.4 depicts formation of

145 NO2 X2WREPP06692361 3.2 2.3 Scherme 3 illustrates an HGTANGISINGISYNt hesi s

of conpound 2. 3.

2-ni trophenol

In this approach, an appropriately substituted
(Y=0 or 2-nitrothiophenol

appropriately substituted benzene noi et

coupling conditions.

Il Stage 4.1
1.6 NP

(Y=S) may be condensed with an
ype 3.2 under U Il nmann type
Appropri ate subst i-étg:uh(e%'lf!ﬂ-evéXi and X2 include hal ogens

and trifluoronethanesul fonyl oxy. Schene_ 4 X, = X2 HY QY PNDPk ®NH2 NNI R4
R4 i | 1.1§5<:X3Rs, WRo (51:@4‘.24.1(% " & N A,
PN A )—NH, ™M R,
R thi 1.4 NH X 32 SN
AT _— —_——
o
X Stage 8.1 @ Stage 8.2 @ X4
N AL
8.1 8.2 N 8.3
P P
Y. Q
R N YH Q Rr:‘\ D/
Stage 8.3 > N Stage 8.4 Z N
X4
A ':~
li;l 8.4 B 1.6

Scheme 8 illustrates an alternative synthesis of phenoxazines (Y=0) or
phenothiazines (Y=S8) 1.6 and is based on an Ullmann-like coupling of bridged
N1-protected 4-aminopiperidines 1.1 with appropriately substituted and
protected phenols (Y=0) or thiophenols (Y=S) 8.1 as shown in stage 8.1.
Useful phenol or thiophenol protective groups for compounds 8.1 include lower
alkyl groups, benzyl, trialkylsilyl and the like. Appropriate X, Xz, and X3
substituents may include halogens and triflucromethanesulfonyloxy. 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 élcohols using reagents such as boron trihalides or the
dealkylation of the alkyl thioethers using 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 chioride and the like. Finally, ring closure of compounds 8.3 fo
phenoxazines or phenothiazines 1.6 may be accomplished via an Ullmann type
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Schenme 4 Illustrates an alternative approach to the synthesis of
phenoxazi nes (Y=0) or phenothiazines (Y=S) 1.6. Condensation of
appropriately substituted phenols (Y=0 or thiophenols (Y=S) 2.2 with
substituted benzene nmoiety 1.5 under U | mann type coupling conditions as
shown in steageodsdeorygy result in the formation of biarylpeth&hssdhes of
biaryl thioethers (Y=S) 4.1. Appropriate X1, X2 and X3 su stltuents may

i ncl ude hal ogens and trifl uoronet hanesul fonyl oxy. Pall adi um catal yzed
condensation of biaryl ethers or blaryl thioethers 4.1 with bridged

N1- pr ot ect ed trn&f8miRict0a6 SAGRR FOstB§d BI452005/ 046691  am nopi peridines 1.1 in
the presence of a phosphine Iigand such as Pd2(dba)3 and a base such as
cesium carbonate is shown in stage 4.2 may result in the formation of
phenoxa2| nes or phenothiazines 1.6. Sggpgme® YH X~\ QY x2 R4 T-~ Stage
5.1 1 + RaaXx3 X3 X2 Q 5.13.24.1An Iternatlve approachxtzo the synthesis

of internedi at YH i SXQe ctdad [ A Sch q) | S based 0 agtion of
appropri at el VR u sti tute E‘ﬂ:h an
appropriately subski tmi2 enzene nder u | rrann oupl i ng

conditions (stage 5.1). S@bstltuents Xl Xza,s and X3 may i ncl ude fial ogens or
trifluoronethanesul f onyl ox%a Schene 6 X2 cXr: Y PN-NH2 Ra/ Ra'"i~/ NH X3

Stagege61%N tage6 015P61P26
A Ry

Stage 8.3
,A,

N
p 7.4

Scheme 9 illustrates another synthetic approach to compounds 7.4,
Displacement of X1 in appropriately substituted compounds of formula 9.2 with
appropriately substituted compounds of formula 9.1 as shown in stage 9.1 may
lead to biaryl ethers (Y=0) and biarylthioethers (Y=8) 9.3. Appropriate X; and
Xz substituents may include halogens and trifluoromethanesulfonyloxy.
Reduction of compounds 9.3 to amines 9.4 as shown in stage 9.2 may be
accomplished using tin(11) chloride in an alcoholic selvent 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 alkyiation 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
o
X 0N 101 O «
Ram P . Rer P
Xa Stage 10.1 OoN

1.5 9.3
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Schenme 6 Illustrates an alternative approach to the synthesis of

I nternmedi ates 2.6. An appropriately substituted conmpound of fornula 1.5 may
be reacted with bridged Nl1-protected 4-am nopiperidines 1.1 in the presence
of a palladiumcatal yst such as Pd2(dba)3, a phosphine |igand and a base
such as ceNUHOEUHSnat e as shown in stage 6.1. ApproprPetres2édsmeg X2
substituents may include hal ogens and trifl uoronmet hanesul f onyl oxy.
Compounds of fornmula 6.1 may then be reacted with appropriately substituted
phenols (Y=0O_or 64 WO 2006/ 069276 PCTI US2005/ 046691 t hi ophenals (Y=S) 2.2
under U | manrsahgpe thilystratgs apatier synbeticoaparaaeh WiompaundsD.3. §8rshown in

stage 6.2. S % i 3 : X Stage 7.1 HN 7.2
X3 R4 i PNNH i‘gﬁ%&'ﬁﬁs’ﬁfgbéewl%@érﬁm P) ?ﬂg.dléa'ﬂ tr?.'.oft'%“?qm%é) %311 N7.3 P Stage
7.3 Ra N A Rpbrapristdte sebstitutet shydivaaiteobenzeresiart 2-thiorifrpberszemes d 0t he

synt hesi s of henoxazi nes (Y= r_phenot hi azi.nes, (Y=S) 1.6..Condensation
of appropri aﬂ.‘%( §e %%%%%J?é‘&t@ﬁh%%‘ﬁﬁ%a% %“@F‘%F‘%«Q "ip(%M”tq? OJlf?r 3

N1- prot ect ed 1.8 uagerdiFhael typerpnditiohs BBEhOWA I btags 1001, NBppeprigte X dmr medi at e

7.1 as shown in . . .
X3 substituents may include halogens and trifiuoromethanesulfonyloxy.

Scheme 11
‘ Yoo NS ¥ Q
' 2.5 Re_ X7 7 3.2 A
Ra : NH 2 ' N

NH; Stage 11.1 Stage 11.3
Y=0 A A
111 11.2 N 1.6
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N P
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Stage 11.1 A N

Y=§ Ra H
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Scheme 11 illustrates another synthetic approach to compounds 1.6. Stage
11.1 depicts the conversion of appropriately substituted 2-hydroxyanilines
(Y=0) 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 triaceioxyborohydride.
Appropriately substituted 2-hydroxyanilines 11.2 may be caused to react with
an appropriately substituted benzene 3.2 under Ullmann type conditions or
under basic conditions such as potassium carbonate in DMF {(when X;= NO,)
as shown in stage 11.3 to yield compounds of formula 1.6. Appropriate X; and
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stage 7.1. Appropriate X1, X2, and X3 substituents may include hal ogens and
trifluoronethanesul fonyl oxy. Reaction of conmpounds 7.1 with appropriately
substituted phenol (Y=0O or thiophenols (Y=S) 7.2 under Ul mann |ike
coupling conditions may result in formation of conpounds 7.3 as shown in
stage 7.2. WPi2p%I0p%276 ri ng cl osure of conpounds 7.4 nay PETASEE04G6%hed in

t he presence of a palladiumcatalyst such as Pd2(dba)3, a phosphine |igand
such as 4, 5- bis(di phenyl phosphi no)-9, 9-di nmet hyl xant hene (xant phos) and a

base such as ot.assi um tert.- Qut oxi.de or sium carbonate as shown.in stage
737 85 W0 2oUBrUREb AN R IR Feiesh RBTRAENeSIBISS. STANS, i
NH2 Ra R4* / grobdpl Ra Cf / X3 Stage 8.1 ~A~ 6A Stage 8.2 X1 ,q~ 8.1 P 8.2

N83 P\ YHOQRNI Q. St%g%)S.S Ra/ NI Stage 8.4 a/ 6 XI 6ANS8.4 P
1.6 P Schenelge ragiorhemical oulcong pkiha sondansaiion ol spmperngs ehiomviantds2 ( v=0)

or  phenot hi agjgh Eémgg’&@s di orflA 3.8 g?ﬁ%ﬁ‘d% 16%&%@0%&#0%?%& &&tfs‘ﬂﬂ@n& o _of

bridged N1-protect -am nopli perl s 1.1 appropriately substituted
and pr ot ect ecomppeursisoffarnyla §:2 and op tenrsiastigrves)ditores usedsfoothe i n st age 8. 1.

Bt P! R AS o BN MR B Pl Tt LSS
and X3 subst (desefor eafiple:i‘Tise Setlebahd Rultea Rbdmahjbmentyadftarometol f onyl oxy.
The Systems’ by W. E. Truce, E. M. Kreider, and W. W. Brand in Organic

Reactions, 1970, Vol. 18, pp.99-215).

In compounds of formula 11.1 where Y is sulfur, an intermediate spiro

compound of formula 11.3 may be formed. Compounds of formuia 11.3 may

be converted to compounds of formula 11.2 (Y = S) by treatment with a hydride

reagent such as lithium aluminum hydride or sodium borohydride.

In the above Schemes 1 through 11, the Q function of compounds 2 may
be converted into group G, which may be -C(Z)NRRz, an aryl substituent, or
an appropriate heterocycle as defined herein, to give compounds of formula 3.
When the Q function of compounds 2 is a halogen or
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(li)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 chioride, or the like, followed by a Schotten-Baumann reaction using
ammonia or an amine in the presence of an alkali metal hydroxide.
Altematively, 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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resul ting conpounds 8.2 nmay be condensed with appropriately functionalized
benzene conpounds 3.2 to yield diarylanilines 8.3. Stage 8.3 includes
deprotection of the phenol or thiophenol protective group. Such
transfornmati ons may include the deal kyl ati on of |ower alkyl ethers to give
their corr 6QYREPMETeal cohol s using reagents such as bor eorsibsbdsshas or the
deal kyl ati on of the al kyl thioethers using Na/NH3. A benzyl protective group
may be renoved under conditions of hydrogenation in the presence of a
transition netal such as pall adi um Trlalka$S|lyl rotective qroups may be
-Y

renoved by t teamethylugnivmaexsfiverepbdsphatatHAEU ) -benzaldazald -Yret r abut yi

anmmoni um flu ﬁﬁﬂﬁ’ aqueous
hydr ogen chl 3\”’3‘2 anétr$ SMLEI ﬁé}ﬁaﬂno‘bﬁ%%&gure ﬂgﬁ%pﬂ%%nds 8.3 to
phenoxazi nes Alterndtieely thecestaemag bé conyerbei dicsatiyid thehamidea by tive ddtibmahin t ype

66 WO 20061069 76 P IU82005/ 0316691 transformati on as shown in stage 8. 4.
Schene 9 X2 URINUM @MYC8st a9 9.1\ Y I \ Q Stage 9.2 X2 OZN i 02N H2N

9.4 9.109.209. 3 Pﬁ%tea&f ﬁUéeédm@tozccﬁn&uﬁdsﬂ\lwb ah estéra8fe gy @fféc'NthE— 4 P

Schene 9 illustrates another s heti c {)r oach to co[&)ounds

Di spl acement twsmmatmpbt’r@pﬁrpam 8 o assuhstituant Sdwheng)o @a@awc'bmml a 9.2
Wth heterocycle) by way of a nitrile. Synthesis of the nitrile may be accomplished

by treatment of the compounds 2 (when Q is bromo or
trifluoromethanesulfonyloxy) with Zn{CN), and a palladium catalyst such as
(PhsP)4Pd or by treatment of the compounds 2 with CUCN at elevated
temperatures. For the synthesis of amidino functional groups, the nitrile is
treated with hydroxylamine under basic conditions to afford an oxime.
Treatment of the oxime with a primary or secondary amine, CuCl, and an alkali
metal carbonate under microwave Irradiation in an alcoholic solvent provides
the amidino compounds of the present invention. Microwave accelerated
reactions may be performed using either a CEM Discover or a Personal
Chemistry Smith Synthesizer 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 thionyl 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 triﬂuoromethanesulfonyloxy) 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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appropriately substituted conpounds of formula 9.1 as shown in stage 9.1 may
lead to biaryl ethers (Y=0 and biarylthioethers (Y=S) 9.3. Appropriate X1
and X2 substituents may include hal ogens and tritl uoromet hanesul f onyl oxy.
Reducti on of conpounds 9.3 to amnes 9.4 as shown in stage 9.2 may be
acconpl i shedV@I06869276n(11) chloride in an al coholic sol veai/usiedlosaen et hanol .
Stage 9.3 depicts the conversion of primary anilines 9.4 to secondary
anilines 7.4 and can be acconplished via reductive al kylation using a
carbonyl conpounds 2.5 and a reducing agent such as sodi um borohydri de,

sodi um cyan®&pwndribalidese Ceropoundstwhere &l ghaloghp atérdanay participate in

Y10 e DRl AEGRY S EedshiEf suR i S hsgslR Arnedihioet 10 1
PCT/ US2005/ 04hé&8iktrySchenme 10 il lustrates another synthetic approach to

compounds 9.3. For construction of diaryl ethers (Y=0 and diaryl
thioethers (Y=S) 9.3, appropriately substituted 2-hydroxynitrobenzenes or

2-thi oni trobenzengsgs dér f fi . : i
substituted corrpound%&é%a%%%&%gﬁﬁnﬁg?éﬁalémﬁaﬁ 3?339%@2'30?%%%%%3 shown

in stage 10. be sappraten frameotiier eomponeditsolfbeireantion snintuye iandisubjectesi togens and
Lrif1uor oret BaRRSIbh BV RE usE R BratthghatePafth a sitReduéht Fop.N N2 Stage

11.1 Stage 1
Separation techniques typically include evaporation, extraction, precipitation

and filtration. Purification techniques typically include column chromatography
(Still, W. C. et. al., J. Org. Chem. 1978, 43, 2921), thin-layer chromatography,
crystallization and distillation. The structures of the final products,
intermediates and starting materials are confirmed by spectroscopic,
spectrometric and analytical methods including nuclear magnetic resonance
(NMR), mass spectrometry (MS) and liquid chromatography (HPLC). Inthe
descriptions for the preparation of compounds of this invention, ethyl ether,
tetrahydrofuran and dioxane are common examples of an ethereal solvent;
benzene, toluene, hexanes and heptanes are typical hydrocarbon solvents and
dichloromethane and dichloroethane 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 particulary 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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Y=0A ,A 11.1 N11.2 N1.6 PP Stage 11.2 PNIO 2.5 r''" X F( NP Stage
1.1 1 NY=S, Lam R4 H 11.3 Schene 11 illustrates another synthetic
approach to conpounds 1.6. Stage 11.1 depicts the conversion of

appropriately substituted 2-hydroxyanilines (Y=0 11.1 to conpounds 11.2
(Y=0), whi cW&RP¥E27acconplished via reductive al kyl at i paw/usdossgmassecar bony!|
conpound 2.5 and a reduci ng agent such as sodi um borohydride, sodium
cyanobor ohydri de, sodium triacetoxyborohydride, or tetranethylamoni um
triacetoxyborohydride. Appropriately substituted 2-hydroxyanilines 11.2 may
be caused toﬂgaﬁ?é‘éitﬂﬂéh an appropriately substituted benzene 3.2 under

U I mann type conditions or under basic conditions such as potassium
carbonat e i nASR (when=X1= a@atip acigs shown in stage 11.3 to yield conpounds
of formula 18 Appr opLi at e, X1, c?ﬁ) 2006/ 069276 PCT/ US2005/ 046691 X2
substituents may incl ude haﬁ ogens, uor onet hanesul f onyl oxy, and a nitro
group. The r@jEAchem cal ouNgediisopropyhdv-etbpldamsat i on of conpounds of fornul a

11.2 withc unds of forpml g 3. epends on the position of the Q
substi t uent i(b:ﬁ'gcorrpounds OW'aWﬁjﬁﬂ‘%é#@"Haﬁi on the reaction conditions used
for the condgpggdi on. An ex&im'_lwgup&ge{'éaw on this topic is available in the
literature gee, for eanple: '"The Smles and Rel at ed Rearrangenents of

Sy

aromatic ems' by W E.etiyuce, EE M Kreider, and W W Brand in Organic

h = hour(s)

HBTU = O-benzotriazol-1-yl-N,N,N’,N-tetramethyluronium
hexafluorophosphate

K2CO3 = potassium carbonate

Me = methyl

min = minute(s)

rt = room temperature

xantphos = 4,5-bis(diphenylphosphino)-9,9-dimethyixanthene

Alihough 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
fimitation.

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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Reactions, 1970, Vol. 18, pp.99-215). In conmpounds of fornula 11.1 where Y
is sulfur, an internediate Spiro conpound of fornula 11.3 may be forned.
Compounds of fornula 11.3 may be converted to conpounds of forrmula 11.2 (Y
= S) by treatment with a hydride reagent such as |ithium al um num hydride
or sodi um bWOMYMeP2Ie. I n the above Schenes | through lIecTimeed®ohespcti on of
conpounds 2 may be converted into group G which may be -C(Z)NRLR2, an aryl
substituent, or an appropriate heterocycle as defined herein, to give
conmpounds of formula 3. Wen the Q E§§ﬁ@E§£§of conmpounds 2 is a hal ogen or
trifluoronethanesul fonyl oxy, it may ted to an ester via

al koxycar bonyl ati on usi ng carbon nonoxi de, an aliphatic alcohol, a

trial kanyl am ne, and a pall adium catal yst such as bis(triphenyl phosphi ne)
pal | adi un(11)dichloride. Subsequent|yEXatARle A) is an ester, the ester may be
hydrol yzed to a carboxylic acid. The carboxylic acid may then be coupl ed
with anmonia, a primary amne, or_a secondaRg. 3 LCOMef Or i mary,
secondary or tertiary am de, reg ely. At atively, conversi on of
a carboxylic acildO\toxg QuMede nmay.pe carrieqNo ia an acid c Carlde usi ng

t hi onyl chl ori de, yl chl AP i f ol | owed

Schot t en- Baumanmi;meéast on usi ng g%:ﬁjr&la or am ne in the ﬁ‘ﬁﬁ%@nce of an
al kali metal hydroxide. Al ternatl Ve §/ t he erggon of a c oxylic acid
to an amde may be carried out via the use of peptide coupling agents such
as 1, 3- dicycl ohexyl carbondiimde (DCC), O (7-azabenzotriazol-1-yl)-N N N, N
69 WO 20061069276 PCT/ US2005/ 046691 tetranet hyI uroni um hexgH)Qrophosphat e

(HATU), O benzo COAfeN, N; N t et r apas 2Hex N uodr ophosphat e
(HBTU), or the I r natively e e convertied directly to
t'Non i

the ami de by the c a di mNimde. | nstead of proceeding
to conpounds 3 via ester, one mayn.,effect th t ransf or mat iggTf the group
Qto a substituent erein Gis an am di no 3a EtaN
N N DMF
| |
O
CO 0
N N
4a
N
l
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-hydroxybenzolc 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 acstic acid (0.65 mL; 11.4 mmol). The mixture was stirred at rt for
16 h. The mixture was diluted with 1N NaHCO; solution and chloroform was
added. The organic layer separated, and the aqueous phase was lyophilized.
The Iyephilized 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-
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heterocycle) by way of a nitrile. Synthesis of the nitrile may be
acconplished by treatnent of the conpounds 2 (when Qis brono or
trifluoronethanesul fonyl oxy) with Zn(CN)2 and a pal | adi um cat al yst such as
(Ph3P)4Pd or by treatnent of the conmpounds 2 with CuCN at el evated

t enper at ur &0 208e0692Tee synt hesi s of amidino functional gPEUPE200YHER trile is
treated with hydroxyl am ne under basic conditions to afford an oxi ne.
Treatment of the oxime with a primary or secondary am ne, CuCl, and an

al kali  netal; g : L.at) ' lyae SOl vent
o ovi des t e S aers | DSk gmEb EpEHAIE abil it okl 18 28 TrASIR S

accel erated mé@HOR91may be performed using either a CEM Di scover or a
Personal Chenistry Smth Synthesizer m crowave Instrunment. The oxine
described above is instrunental in the preparation of conmpounds wherein G
Is a heterocpgicedurt® oxi ne may be cyclized wwth a variety of el ectrophiles
known to one versed | e the heterocycles of the present

n the art to giv
i nventi on. For1D'ﬁrMQihE‘e?'aFéﬁWQ!ﬁ[ﬁ?JH?PtﬂxYl)réoﬁ'Ph\ewaW%@T%BoxV“C

oxadi azol ones, and treatnent of ' ' CDI provides the
correspondi ng oxadi azol et hi ones. ta%ﬁm%ﬁf‘gt%ggzt reatment of the oxime with

t hi onyl chl or Aceixiune phthepF e ealt of dhydroxydrBiraethyhBiaze-hicwoda3 @xBotitddi azol es
of the present invention. An, aryl substjtuent e installed in place of
the functi onaYIaﬁvQﬁgm@ZBS? ac&%w&{hyﬁastg&% ﬁ@éggg%\ﬁ%emm@ﬁr 2’ bromo or _
trifluoronet hmR%Hi'trBBEMimfﬁ@’()QSmLt, 0.Pmntdl) arifdotasSihdi ddrbibrisle @564 hgr gni ¢ aci d

i n the presence of a palladium catal yst™ an an al kal1 netal carbonate.
Desired end pmoticindDMF waschgated tnrefluxfentd min. nkhe mirditedeas allovweashio

ower a1 kyl - etaaia  GTRBH AFRRIRETH ki et e Yk SR ANt < s e

as 70hV\|D 2oo6@@@&@@&&@@5@6@@1}0@@4@_ow-pﬂi@rhd)ﬁiemea;f:@amgums }A/(]er e R4
is a hal ogen atqm artici n transitiqp_netal-mediated coupling
reactions sucﬁc'gyegﬁgl%u?ﬁ 29; %at'?%rsawﬁsfﬁmg%ﬁéﬂr y.

Procedure 3

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-10H-phenoxazine-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 t. The solvent
was removed, the residue was dissolved in DMF and acidified with a 2N TFA
solution, and purified via reverse phase HPLC to vield 295 mg (63%) of 10-(8-
methyI-B-aza—bicycIo[5.2.1]oct-3-y|)-1 OH-phenoxazine-3-carboxylic acid, 3a, as
a TFA sait. MS-m/z (MH™) 351.1.

Procedure 4
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-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-yl)-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 pL, 0.43 n"qmol). The
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N ———

It is generally preferred that the respective product of each process step
be separated from ot her conponents of the reaction m xture and subjected to
purification before Its use as a starting naterial in a subsequent step.
Separation techni ques typically include evaporation, extraction,

preci pitativom2o00am6b2fd [ trati on. Purification techniques trygpiusadosyssbncl ude

col um chromat ography (Still, W C et. al., J. Og. Chem 1978, 43, 2921),
thin-layer chromatography, crystallization and di stillation. The structures

of the final products, jnt a rraterlal are confirnmed by
spect r oscopi C'% ’8§ ISNES Bmcf{og?gﬁd’tt QF@PFEftéﬂ%r (ﬁ’é‘of AUFRENINEGViAuc! ear
magneti c r esopFafR phaddRIPLORS ﬁh‘lﬁéﬁi’eﬁﬂ%bé%nftﬂ@)m Aatter dofitdifing o, PRt Ogr aphy
(HPLCO). In the_ descriptions for reparati on of conpounds of this

I nvention, eth§A) & Yield 444B’tgr(ﬁl’\)/drqﬁﬁ'tle@ﬁmaﬁw(mQﬁﬁﬁ@etbvles'éé@nmn exanpl es of

an et her eal ; ex e ical
hydr ocar bon sok &8¢321%§F§§ﬂ}%€}[—2?0mt ghe%gﬂ%gx@&daéiggﬁ n%mgeéé)égac
representati v'EFA&aﬂgédﬁWzl(MHyMQﬁ:ar bon solvents. In those cases where the
product is isolated as the acid addition salt the free base may be obtai ned

by techni ques known to those skilled in the art. In those cases in which
the product is isolated as an acid additim salt, the salt may contain one

or nore equivalents of the acid. aqQt i-Qne t he conmpounds of the
present invention nmay be separ a us ch @‘QﬁLC Representati ve
conpounds of the present |nvent| St2 & synTHesi zed in accordance with
the general synthetic nethods descrilhed above and are illustrated nore
particularly in the schenmes that ff%w i nce the schenes are
illustrations, the invention shoul be construed as being limted by the

chem cal reactions and conditions expressed. The preparation of the various
starting materials used in the schenes is well within the skill of gersons

versed in thE-hydroxy-pymotidivel odpife 8pmethyb8cara-bicyein3. 25Heet31vh)k-1

phenoxazin-3-yll-methanone, 5a
Using an adaptation of Procedure 4, and substituting 3-
hydroxypyrrolidine for diethylamine, the title compound (3-hydroxy-pyrrolidin-1-
yi)}-[10-(8-methyl-8-aza-bicyclo[3.2.1]Joct-3-yl}-10H-phenoxazin-3-yl]-
methanone, 5a was obtained as a TFA salt. MS m/z (MH") 420.1.

ey
X7

N
l

10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-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-y1)-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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AcOH = acetic acid Bee = tert-butoxycarbonyl D EA =

N, N-di i sopropyl -N-ethylam ne DWVF = N, N-dl net hyl formam de DMSO = di net hyl
sul foxide Et = ethyl h = hour(s) HBTU = O benzotriazol-1-y]-N, N, N, N
-tetranet hyl uroni um hexafl uor ophosphate K2C03 = potassi um carbonate Me =
met hyl i WO2006/M92%(s) rt = room tenperature xant phos BCT/US2005/046691

4, 5- bi s(di phenyl phosphi no) -9, 9-di net hyl xant hene Al t hough the foregoing

i nvention has been described in 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 disclosure and can be
practiced w thout undue experimentati (ﬁxam'p_ﬂm n the scope of the appended
clainms, which are presented by way of illugyyation not  liggtation. All

publ i cations and patent doc ts cite ove are her I ncor por ated by
reference in t |r0@nt|5@19‘;f§%€1’|| to the s
were so indivfduglly de 200610 76 PCJ/ US200

ent as if each
46691 EXAMPLES
Exanple A HO S F HOBEAC)#IOAC /| NO2 N NaBH( QAc)
CICH,CH,CI

L eec
N~ 1b 'N' 2b

e COO Ll
H
aN3
KyCOs NHCl
DMF DMF
3b 4b

w N
Boc Boc

N-N
NN | N
N @Oﬁ”
N
s I:% Gy
dioxane NaBH(OACc);

5b CICH,CH,CI N eb

IZ

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 H20 (200 mL.). The organic layer was separated, dried over
MgSQ,, filtered, and evaporated. The residue was purified via column
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ClCHCH2Cl DMV N la NI j CO2Me NaOH N1 j CozH A THE HBTU 2a 3a DWF
Et3N N NDW O CCONA N6 4a NI Procedure 1

3- Hydr oxy- 4- (8- et hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl am no) - benzoi ¢ aci d net hyl
ester, la To a solution of 4-am no-3-hydroxybenzoic acid nethyl ester (2.0g;
12 mmol )  aW® BYRPHG| - 8- aza- bi cycl o[ 3. 2. | ] oct an- 3- one (HCTIHS20004&9MMDI ) i N
di chl oroethane (30 m-) was added sodiumtriacetoxyborohydride (3.2g; 15.1
mol ) and acetic acid (0.65 nL; 11.4 mol ). The m xture was stirred at rt

for 16 h. The m xture s diluted w h1|§| H sol ut.ion and chl orof orm
wes  added.  PRETAERPRY (Slyent dreganhibdo 33 A aaeath HhaRaE) lageld

| yophi |l i zed. A ot i imALa-BES5hiA E-) ase HPLC

(o ent | 5 st e s 1) 1 0

yield 1.61 gcabexyieacd terkbufykestes 1brandiid 948%ea exgchi@-Rydsexy-
o Cyel o % 5 bfiaadilo & azntidd ZoNENaR LRI AP R GR008er 1b. 1 ¢ v

m z( M) 291. MS ovevHE) 218.9.

Procedure 6
Endo-3-{3-Cyano-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-

carboxylic acid tert-butyl ester, 3b
To a solution of 4-fluoro-3-nitrobenzonitrile (0.29 g; 1.74 mmol) and endo-3-(2-
hydroxy-phenylamino)-8-aza-bicyclo[3.2.1]Joctane-8-carboxylic acid tert-butyl
ester, 1b (0.55 g; 1.73 mmol) in DMF (6 mL) was added potassium carbonate
(0.48 g; 3.47 mmol). The mixture was stirred at 170 °C for 30 min. The mixture
was allowed to cool to rt and poured into ice-water 810 mL). The solid was
separated via filtration, washed with water, and dried to yield 0.63 g {(86%) of
endo-3-(3-cyano-phenoxazin-10-yi)-8-aza-bicyclo[3.2.1]Joctane-8-carboxylic
acid tert-buty! ester, 3b. MS m/z (MH") 417.9.The material was used as such
for the next reaction.

Procedure 7
Endo-3-[3-(1H-Tetrazol-5-yl}-phenoxazin-10-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-bicyclo[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 ethy! acetate (3 x 10 mL). The combined
organic layers were dried over MgSQ,, filtered, and evaporated. The residue
was used as such for the next reaction.
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10- (8- Met hyl - 8-aza-bicyclo[3.2.1 ]Joct-3-yl)-10H phenoxazi ne- 3-car boxylic
acid nethyl ester, 2a A mxture of the TFA salt of

3- hydr oxy- 4- (8- et hyl - 8-aza-bi cycl o[ 3. 2. 1] oct-3- ylam no)-benzoic acid

met hyl ester, 1la (0.424g, 0.734 mmol), 2- fluoronitrobenzene (95 L, 0.9
mol ) and pHCeMER6ar bonat e (564 ng, 4 mmol) in DVF vRET/bS2aesadsddn ref | ux
for 70 mn. The mxture was allowed to cool to rt, filtered, and purified
via reverse phase HPLC to yield 440 ng (88% of

10- ( 8- et hyl - 8- azda- bi cycl o[ 3. 2. 1] oct- 3-yl ) - 10H phenoxazi ne- 3- car boxyl i c
acid met hyl Wres as TFA salt. MBS mfz (MH) 365.1. Procedure 3

10- (8- Met hyl - 8- aZEanM(‘fB%fa-%:é‘ydl@ﬁ"Zﬁn\&t—h )-8t Aetraxar 58 fogar boxyl i c

acid, 3a To a solutio
10- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1 ] odzhepoyazine$bphenoxazi ne- 3- carboxylic

aci d et hyl g ooy A8 AU AT O A48 DKL L ihoTtal fHL oty added 1 N

NaCH (5 nL), and rred he sol vent was
renoved, the bicejslomle MStathe&BodarbeﬁylicmciﬂWénaMylaestw dbdg. 4mirol)dn2N TFA

To- (- et hy e b Floataded 4 inntsplrieaad sflufien e She oS i

acid, 3a, as &s-iﬁ/édsa%'rﬁfor PI@'H ray I{é\ﬁ‘b&ur@%sjf |tePéd3Caﬁ‘faUth§ﬂﬁrate was
10- (8 Met hyl - 8- aza- bi c ]oct-3-yl)-1 OH phenoxazi ne- 3-carboxylic

aci d di et hyl #¥vageraterh T¥@ raSlﬁtée mﬂsd?urtﬁﬁd viageverseqiiase ghromatography _
10, et o RGeS bl PATINS M b o
added triet hyllOa(lﬁSi-m Bi6gcla[3.201}68t-BaybH3-(1 Himtrazdl- W)ﬂ@@ﬁpl@ﬁ&ﬁ@ﬁlne Sbasa
bri o quenchi itk gath MSZHEAT B0 [ BlecplarBLies Sratipe sioh KBRS T i e n
wat er contai Rpa&idh. 1 % TFA) to yield 44.4 ng (61 %9 of title corrpound
10- (8- et hyl - 8- aza-
Procedure 9
Endo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-3+(1 H-tetrazol-5-yi)-
10H-phenoxazine, 6b
To a suspension of the HCI salt of endo-10-(8-aza-bicyclo[3.2.1]Joct-3-yI)-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 NaHCQj; 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;, filiered, and
evaporated. The residue was purified via reverse phase HPLC (eluent:
acetonitrile in water containing 0.1% TFA) fo yield 139.8 mg (quant.) of title
compound endo-10-(8-pyridin-2-yimethyl-8-aza-bicyclo[3.2.1]oct-3-y1}-3-(1H-
tetrazol-5-yl)-10H-phenoxazine, 6b as a TFA salt. MS m/z (MH") 452.0.
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bi cycl o[ 3. 2. 1] oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylam de, 4a
as a TFA salt. Msnmz (MH) 406.2. 0 a0)tNcOH N 5a N |
( 3- Hydr oxy- pyrrol i din-1-yl)-[10-(8-nethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-1
O+ phenoxazin ﬁJr nmet hanone, 5a Using an adaptation of Procedure 4, and
substituti n&’@“”%&} Txypyrrolidine for diethylanine, thereit$mosmasmound
(3-hydroxy-pyrrolidin-l- yl)-[10-(8-nethyl-8-aza-bicyclo[3.2.1
] oct - 3-yl)-10H phenoxazi n-3-yl ] - nmet hanone, 5a was obtained as a TFA salt.
MSmz (MN 420.1. O \ oell I I, NA6a NI
10- (8- Met hyl - 8- aza- bi cycl o[ 3.2. 1 Joct-3-yl ) - 1”

ph of Procedure 4, and

aci d net hyl - phenet hyl - am de, Usi ng zd AR
substituting N-nethyl-N phenet hy‘: @ di & hyl amine, the title conpound
10- (8- met hyl - 8-aza- bi cycl o[ 3. 2. 1] o€t -8- yT) - 10H phenoxazi ne- 3- car boxyl i c
aci d net hyl - phenet hyl - am de, 6a was ained as a TFA salt. Ms mz (MH)
468. 3. 75 WD 2006/ 069276 PCT/ US2005/ 91 Exanple B OH / OH clINK

N 7b

Cyﬁ phenoxazi ne- 3- car boxylic

Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-
10H-phenoxazine, 7b
Using an adaptation of Procedure 9, and substituting phenylacetaldehyde for 2-
pyridyl carboxaldehyde, the title compound endo-10-(8-phenethyl-8-aza-
bicyclo[3.2.1]Joct-3-yl)-3-(1 H-tetrazol-5-y1)-10H-phenoxazine, 7b was obtained
as a TFA salt. MS m/z (MH") 464.9.

seen
N

N
H

Endo-10-{8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-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 teri-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[3.2.1Joct-3-y1)-10H-phenoxazine-3-carbonitrile, 8b was obtained as
a TFA salt. MS m/z (MH") 317.9.
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OH Boc-NO\ / NH I NaBH(QAc)31HOAc + \ _ NH2 CICH2CH2CI ~N Ib N 2b Boc Boc
NN F | NIV CNI\V NI HN O2N' "~ ~CN/ NaN3 / / 1b F K2CCOF3 NH 4C N
3b N 4b Boc Boc NN-NN-NN cxOcYtN\ OI\ HCxCHOH HC N/ dioxane
NaBH(OAc)3 5b N CI CH2CH2CI N 6b H Procedure 5

Endo- 3- ( 2- WWalpwsge9pteeny| ani no) - 8- aza- bi cycl o[ 3. 2. 1 ] oct BAEUS208%P466My| i ¢ aci d
tert-butyl ester, 1 b and Exo-3-(2-Hydroxy-phenyl am no) - 8-aza-

bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 2b To a sol ution of

2-am nophenol (5.0g; 45.82 mml) and ?%gwg@za-

bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic aci tyl ester (15.5 g; 68.8 mmol).

I n dichloroethaney(200 My) was added aceti HaC|d (2.62 nmL; 45.77 Wnol ).
The m xture st| ) at t—f or 1 € umtrlace Q ) '
(11.69; 54.73 ﬁ in ,Lo Thel m stijrred at
rt for 16 h and t eated ~ The Y ey Wag” separ at ed,
dried over MS i IteredMegag evap at ed. The r ue was Ipurified via
col utm 76 3b  Et0 2
Boc y N
° Boc H
@[ ﬁ
NaBH(QAc)s N
CICH>CH,CI 3c
i ey
o

Procedure 10
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 evéporated, 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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WD 2006/ 069276 PCT/ US2005/ 046691 chr omat ogr aphy (eluent gradient: 10 to 30
% ethyl acetate in heptane) to yi eld 8g (55% of

endo- 3- ( 2- hydr oxy- phenyl am no) - 8-aza- bi cycl o[ 3. 2. 1] oct ane- 8- carboxylic acid
tert-butyl ester, 1 b and 1.5 g (10% of exo-3-(2-hydroxy-

phenyl am noV&295%9%6cycl of 3. 2. 1] oct ane- 8- car boxyl i ¢ aci BCT/Es0esndbeph est er
1b. MS mz (MH) 318.9. Procedure 6 Endo- 3-(3-Cyano-phe

noxazi n- 10-y1) - 8-aza-bicyclo[3.2.1 ]oct ane- 8- carboxylic aci d tart-butyl

ester, 3b To a_s n,of , 4-11 z0 0. 74 mmol )
and endo- 3- (2-Eﬂ§ﬁ'%b>'@ Atashlay. Mﬁ@?ﬂgcg; 'ﬁk’i’oél'%bﬂ ibé]%ﬁ !3‘ ir boxyl i ¢
acid tert-butyl ester 1b (0 55 Q;arBo)?éianﬁb,)zdn DVF (6 nmL) was added

pot assi um car bonat e - 3.47 mol ). The m xture was stirred at 170 C

for 30 min. ‘H’P@’Qﬁﬂ(@@ﬁ@aﬂ%gf Bracedie &, @néc%'l’st'tét"ﬁg eager3dadNeM-Tigthy- i ce- wat er
grl?egi-% o ;ihglca Odngg\‘f%l'@ )é%’%?@é(?hﬁq oEs-bh bidkiops 2. 118V hib o ¥lcSeid 2nd
endo- 3- ( 3- cyaerb-bptybesteaﬁhfolen;ia-ﬁ-[a-(élzfdeﬂuazqkﬁl-!il maoya]zhne‘t(h-uk}a&azaar boxylic

acid tert-butyl I . z 417, was used as such
for “the next NRaBH £r1HopRnedigRbiEiiah Byt tter b hetne WiptiRd

H Tet razol - 5 orkdb-OHERARBILLIOD: Wﬂ]bcﬁs@navmaamwpﬂ@#%hénbmmm@e- 8- car boxyl i c
acid tert-butyl ester, To a, solution

endo- 3- ( 3- cy&ﬁ&%ﬁ%&%ﬂﬁwﬁgﬁa}n@@%?ﬁﬁﬁﬁm dy18 Wzimﬂ ah@9. 8- car boxyl i c
acid tent-butyl ester, 3b (1 g; 2.4 nmol) in DWW (20 m-) were added sodium
azide (0.47 g, 7.23 mml) and ammoni um chloride (0.39 g; 7.29 mol), and
t he m xture waSnthe-Al NDiethylAD- (@-lﬂyfidin%ylnfethyhﬁeazaftﬂcydo[?» alMoetsBivl)o cool to

rt, and filtered. The filt d drochloric acid (10
m-) and extracted wth et ﬂ@ﬁ%&?ﬁ'“@é dmﬁ‘l@‘%onbl ned organic
| ayers were dlf%@a@déﬁpthﬂ@ﬁ)éf Pfdcbti@nfeesj anamdnbsmaﬂﬂg 8h@6-10XBaazaesi due was
used as such for the next reaction.
bicyclo[3.2.1]oct-3-yi)-N, N-diethyl- 10H-phenoxaz|ne-3 carboxamidine, 2¢ for
endo-10~{8-aza-bicycio[3.2.1]oct-3-yi}-3-(1 H-tetrazol-5-yl}-10H-phenoxazine,
5b, the title compound endo-N, N-diethyi-10-(8-pyridin-2-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxamidine, 3¢ was obtained as
a TFA salt. MS m/z (MH") 482.0.

SOSAE
21

Endo-N,N-Diethyl-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)}-10H-
phenoxazine-3-carboxamidine, 4¢
Using an adaptation of Procedure 9, substituting endo-N, N-diethyl-10-(8-
pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl - 10H-phenoxazine-3-
carboxamidine, 3¢ for endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-
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WO 2006/ 069276 PCT/ US2005/ 046691 Procedure 8

Endo- 10- (8- Aza-bicycl o[ 3.2. 1l oct-3-yl)-3-(1 Htetrazol-5-yl)-1 O+

phenoxazi ne, 5b To a solution of endo-3-[3-(1

Htetrazol - 5-yl ) - phenoxazi n- 10-yl ] -8-aza- bicycl o[ 3. 2. 1] - oct ane- 8- car boxyl i c
acid tert-V@PI068&RE  4b (2.4 nmol) in dioxane (5 m - PCRAS20Q8EHo6P1a 4N
hydrochloric acid solution (5 nL). The m xture was stirred at rt for 16 h.
The m xture was filtered, and the filtrate was evaporated. The residue was
purified via gg) i@ t adkgnt : acetonitrile in
wat er cont ai nPg b 1 Gk %\g@f 5020 PR BoolldenR 1002 B5HE

10- ( 8- aza- bi cygefhsixaldehydadbe sitly cympoyndHende-Nalislietbyly10-(Bthemstbyldaza-ne, 5b
as a TFA sal Q. ; eri . US in.the
next reacti Oﬁ?jcs)gﬁgéc%é&cﬁc%%}l)—%ég-p%en&'aezﬂ@%-cart%xa%&mg, Eg wWas O%lfé;qued 8s

Endo- 10- ( 8- Pyra THFAs&lt.yMSetity{MIAt)atss:ti cycl o[ 3. 2.1 Joct-3-yl)-3-(1

Htetrazol -5-yl)- 104 phenoxazi ne, 6b To a suspension of the HCl salt of
endo-1 0-(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 H

tetrazol -5-yl)-10H phenoxazi ne, 5b (0. anl@.p nmol) and 2-

pyri dyl car boxal dehyde (0.071 nL; 0.74 Exein IQIIZg di chl oroethane (4 m-) was
added sodi umtri acet oxyborohydride (0.13 g; 0.61 nmmol). The m xture was
stirred at rt for 15 h and a saturated NaHCO3 solution (3 nL). The organic

| ayer was separated, and the agueous phase was extracted with ethyl acetate
(5 nmL). The conbined organic |ayers were dried over MgSO4, filtered, and
evaporated. The residue was purified via reverse phase HPLC (el uent:
acetonitrile in water containing 0.1 % TFA) to yield 139.8 ng (quant.) of
title conpound

endo- 10- ( 8- pyri di n- 2-yl net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct-3-yl )-3-(1H

tetrazol -5-yl)-10H phenoxazine, 6b as a TFA salt. Ms nmlz (M#) 452.0. 78 WD
2006/ 069276 PCT/ US2005/ 046691 N- NN
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\ OH CNN NN "N 7b Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-3-(1 Htetrazol -5-yi)- 104 phenoxazi ne, 7b Using an adaptation of
Procedure 9, and substituting phenyl acet al dehyde for 2- pyridyl

car boxal dehyde, the title conpound endo- 10- (8- phenet hyl - 8-aza- bicyclo[3.2.1
] oct - 3-yl ) -BORA6M6228¢ r azol - 5- yl ) - L10H phenoxazi ne, 7b waPCIisaposeeedsras a TFA
salt. Msnmz (MN 464.9. OCN NK8b NH

Endo- 10- ( 8- Aza- bi cycl o[ 3. 2. 1] oct - 3-yi ) - 10H phenoxazi ne- 3-carbonitrile, 8b
Usi ng an adapt atl on of Procedure 9, and substi tH[ghng endo- 3- ( 3- cyagp

phenoxazi n- 10-y z b| cucl o[ 3. 2.1 ]O% ane- 8 arboxyl ic ggid tefft-butyl

ester, 3b for NH,

Htetrazol - 5- yl er—ilzaH}le] - . - bj | of 3 2. 1] car boxylic
un

acid tert-butyl est le cor endo- 10+ (8 N
aza- bi cycl o[ 3. 2. @3 yI) Em@aphenoxa ine- 3-carbonitrile, was obt ai ned
as a TFA salt. (M—| ) E@H. 9. 79 006/ 069276 PCT/ US2§05/ 04 691
ExaaneCOCNNHNHI R/ HN _ i N N HAd / donanefMel\/gBr b et20
1c 2c Boc éoo Boc
@U@*
dioxane dioxane
id
N
Boc

Q::@)[;Fo + @::Dj\mn
ﬁ 4d ﬁ 5d

N-O
o) ’ N>=O
Ng_-CHO @ N
J :
ad ~
NaBH(OAc),
CICH,CHCl

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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N Boc Boc H NHON N- CHO/ N1 / L NaBH(OAc)3 Cl CH2CH2CI N 3c
Procedure 10 Endo-3-[3-(N, N-Di et hyl - car bam m doyl ) - phenoxazi n-10-yl ] - 8- aza-
bi cycl o[ 3. 2. 1] -oct ane-8-carboxylic acid tort-butyl ester, 1c To a solution
of met hyl magnesi um brom de in diethyl ether (3.0 M, 2.4 nL, 7.2 muol)
under nitr oyeeosee2wdded dr opwi se a sol ution of diethyl BARTAW8200804p609 i
7.19 mol) in diethyl ether (2 nL). The m xture was heated to reflux for 30
mn, cooled to rt, and a suspension of endo- 3-(3-cyano-phenoxazi n-10-yl) - 8-

aza- bi cycl of 3. | e :

ol ) vas LT 4@%‘*&*‘&?'&‘?023‘-5%?9‘%49? Sl - plazaSBkbioad otrehed (10 m_)
}I\B.S hadded Braariomgdio r?c|dIr]t.aptebl.thyrA/a:sta,e‘..tial(‘Elg £2140 amrdol) Ii’reemneb(gﬁ rﬂ\la)mrewias

urt her extrate with chloro conmbi ned organic |ayers
were dri e oRaHON AR PN dTPRHIRRAID S 8o dOTRBRR S PR ng 11t 1 e
conpound end@a?ﬂohﬁtdd‘d: 66\|gd4 78 mmol), and the mixture was heated to refiux for 16 h.

i et hyl - car bam_m doyl ) - phenoxazi n-1 -yl ]-8-aza-bi cycl o] 3. 2.

oct ane-[ - car thwm!astua@M@swélpweﬁm pooldetrie water. (2Q/B1W\&33(Md9d #9d e The resi due

s Vet 35 SRkl B3 R iR LA SRR Ao AR 4"

ca(r]I bogarsdl( aell\?yzcs Weernemowra\pgsm ditterdd, Bnd eedporated!, yisidingabs2:it ut i ng
endo-
car bami ni doyl )mthé%%itglﬁ ‘FP"i‘EP‘iﬂd§ 689973534 Nepydrgrecasbamirgidoyrebenaxazifoxy | i

acid tert- bUtﬂ)Lyl]e@-hEé-bic@’éId’[@E 1%B§Qnéslérk§dkyhc acid tert- butyl ester, 1d and
H tetrazol - 5-yl )-'phenoxazi n-10-yl ] -8-aza- bicyclo[3.2 J oct ane- 8- carboxylic

acid tert-but wde&@carhamwwwadndwbma bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester, 2d. The crude mixture was used as such in the

next reaction. 1d: MS m/z (MH") 451.2,, 2d: MS m/z (MH") 458.3,

Procedure 12

8-aza-blcyclo[3.2.1]Joctane-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-butyl ester,
1d and endo-3-(3-carbamoy!-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 fo rt, and the solution
containing a crude mixture of endo- 3-[3+(5-0x0-4,5-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-10-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-5-0ne, 4d and endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid amide, 5d
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endo- 10- (8-aza-bicyclo[3.2.1 Joct-3-yl)-N, N diethyl-10H phenoxazi ne- 3-

car boxam di ne, 2c was obtained as a TFA salt. M5 mlz (M+) 390.9. Endo-N,
N-Di et hyl - 10- (8- pyri di n-2-yl met hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-

| OH phenoxazi ne- 3- car boxam di ne, 3c Using an adaptation of Procedure 8, and
substi t ut i NYOSHWE6R7O- ( 8- aza- PCT/US2005/046691

bi cycl o[ 3. 2. 1] oct-3-yl)-N, N-di et hyl - 10H phenoxazi ne- 3- car boxam di ne, 2c for
endo- 10- (8- aza-bicycl o[ 3. 2. 1]oct-3-yl)-3-(1

Htetrazol -5-yl)-10H phenoxazine, 5b, the title conpound

endo- N, N-di et hyl - 10- (8- pyri di n- 2-yl net hyl - 8- aza-

bicycl o[ 3. 2. ]Ué?r?g an; Maﬁgﬁpbﬁd&ﬂﬂ@ @%rﬁf&@sﬁ@ﬁlﬁ\g‘f%&&re?& eh@s- £pi-pg.ned as

a TFA salt. 0. NH
Endo- N, N- Di etdxp+4 &@f(ﬂ*@*ﬁhaéﬂmuwmaal)mwoxaﬁm1Q-Yll 8-aza-ticyglo)3.2. 10H

bt tuti g S ReRaxu R grd fert PP E S e Ry ol BN, eyt of 3. 2. 1

] oct - 3-yl') - 1(iHtenbRavI-a DL -%za-%itf pi1dbdigne-8@aftsuxylic acld tert-but | ester,
endo- 10- ( 8- a?gebl cycl g ??)98 W’S" ? 1 H-tetra%’ol 81 V\Dy2006/ 069276

PCT/ US2005/ 048601 eng#vﬂp [3- (d#t H@lﬂbf’aﬁl?'ﬁbenwzﬁ‘n‘tp wir8rRAa- B'@E@'@Iﬁc?eﬂyde f or
2-pyridyl ad ( _ - 3.110-
endo- N, N- di eﬁm(&?%ﬁ&ﬁ%éﬁﬁt dg I&& | cyc otft? onrgp?unc{s eérd ?[10
OH phenoxazi né-azaducynin{did. tHoeted-yixd OwasherMazmédyl}aéH [a, ﬂAxadaaml-a\@eﬂ z (M)
495. 0. Exanpl £ By 8700018 %36 032t013. B 1020 e hoxaditb s cdbbyiie

acid amide, 5d were obtained as TFA salts. 4d: MS m/z (MH") 377.0; 5d: MS

m/z (MH") 335.9.

Endo-3-[10-(8-Pyridin-2-ylmethyi-8-aza-bicyclo[3.2.1]oct-3-yl}-10 H-
phenoxazin-3-yl]-4H-[1,2,4]oxadiazol-5-one, 6d

Using an adaptation of Procedure 9, and substituting endo- 3-[10-(8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl}-4H-{1,2,4]oxadiazol-5-one, 4d for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1 H-tetrazol-5-yl}-10H-phenoxazine,
5b, 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 7d
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Ol NaN2 + NX N \] HZOHHC 2d N 3b EtOCHId 2d 3 i N Boc Boc Boc
NOp\ NOCDI NI / HHCI + 2d dioxane dioxane 3d Ni Boc NOO HNI11
)~0 NNH2 4d 5d + HHNO N~ CHOIl \\ Ol \ HO N' v 4d NaBH(CQAc) 3
ClCH2CH2CI N N~ Procedure 11

WO 2006/069276 PCT/US2005/046691

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, 7d

Using an adaptation of Procedure 9, and substituting endo- 3-[10-(8-aza-
bicyclo[3.2.1]oct-3-yl)}-10H-phenoxazin-3-yi]-4H-[1,2,4]oxadiazol-5-one, 4d 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-pyridyl carboxaldehyde, the title compound
endo-3-[10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl]-4 H-
[1,2,4]oxadiazol-5-0ne, 7d was obtained as a TFA salt MS m/z (MH") 480.9.
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Endo- 3-[ 3- (N- Hydr oxycar bam m doyl ) - phenoxazi n- 10-y. 1] - 8- aza-

bi cycl o] 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 1d and endo- 3-(3-
Car banoyl - phenoxazi n-10-yl ) - 8- aza- bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic acid
tart-butyl ester, 2d 83 WD 2006/ 069276 PCT[ US2005/ 046691 To a sol ution of
endo- 3- ( 3- c?’%%ﬂﬁ%@xam n- 10-yl ) - 8- aza- bi cycl oj 3. 2. 1] ocrcumes20@#aemboxyl i c
acid tert-butyl ester, 3b (1 g; 2.40 mmol) in ethanol (20 nL) were added
anmoni um hydr oxi de hydrochl oride (0.5 g; 7.19 mml) and potassium carbonate
(0.66 g; 4.78 mol ), and the m xture SM eated to reflux for 16 h. The

m xture was allowed to cool to rt, -) was added, and the

m xture was extracted with ethyl acet at e (13 X 2068_%4 Thm\netonbl ned organic

| ayers were dried over MgSO4, filt exeN; ora 8d bd| ng_acosMe2: 1

m xture of titfje conmpounds ehdo- 3-[ 3- d ar bam ylxazi n-
10-yl ] - 8- aza- ey o[ BePH1 Jociife- 8- car bdkylicaci d t er#bytWsester, 1d
and en do- 3-( = oxazi cyclo][3.2.1
] oct ane- 8- carboxyl i c Id Tef tomst yl  est B5GO;2d. The crudmture was used
as such in the next reaction. Id: M5 nmiz QMA+) 451.2., 2 mz (M)
458. 3. Procedure 12 Endo- 1e

3-13-(5- Oxo-4. 5-di hvdro-F1. 2. 41oxadi azol - 3-vl ) - phenoxazi n- 1&) Vi 1-

8- aza-bicvclol 3. 2. 11oct ane- 80|ggr boxylic acid tert-butyhy

solution of the 2:1 m xture ndo- 3- N-h xycar pamiym doyl

phenoxazi n- 10- yﬁ%d,ﬁ aza- bi F %((g:%l-gne "%‘i::}r boxs 4 erN < but yl
ester, | d a = 3-(3- henoxazi 0-yl) 2 3.2.1

] oct ane- 8- carlapxatel c acid tertibutyl ester ——2—d—S—2~—33 mmIN) I'n di oxane (20
m.) was added 1,1'-carbonyldij azol e (0.57H4IU3 52 and the m xture
was stirred at 110 C for 4 h.[/T Mgt ure wa | owed t ol 40 rt, and
the solution containing a crudeNm xture of en N

3-[3-(5-0x0-4,5-di hydro-[1, 2, 4] dxadi azol - 3- |
yl) - phenoxazi n- 10-yl ] - 8- aza- bi cycl o[ 3. 2. 1] - oct ane- 8- carboxylic acid

tert-butyl ester, 3d (M (MH) 477.1)and
endo- 3- ( 3- car banoyd - pbenox21°n- 10- yI OMe
alsesasliey @ U“
1. Cl
CH20I2 N K
NaBH(OAc)a
2. MeOH HOAc
N~ 5e CICH,CH,CI
H
OH 0
COOT0
N N
BBr3
- . 7
CHCl; N ¢
Procedure 13

1-Fluoro-3-methoxy-2-nitrobenzene, 1e
To a solution of 2,6-difluoronitrobenzens (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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aza- bicycl o[ 3. 2. 1] oct ane- 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)-1
OH phenoxazi n-3-yl]-4H [1, 2; 4] oxadi azol - 5-one, 4d and

endo- 10- (8- Aza- bi cycl o[ 3. 2. 1] oct-3-yl ) -1 O+ phenoxazi ne- 3-car boxylic acid
am de, 5d Qb 268060086/ 069276 PCT/ US2005/ 046691 Usi ng anp@EiB§eoe 46691 of
Procedure 8, and substituting a m xture of endo- 3-[3-(5-

0x0- 4, 5- di hydr o- [1 2, 4] oxadi azol - 3 yI) phenoxazi n-|

0-yl]-8- bj tert-byt
an)é ]endoaga( e M %qHé}]Bt;(a qﬁeqwas gJJDe%XZ d(i:hear%ll ure was e)l(Jtrg/cteg tﬁr

0-yl)-8-aza- ba:emem{x&hé’né] wﬁé%?@arﬁc @@éméybéﬁaraféoddheatfnt%cylanﬁster 2d for

endo-3-[3- (I Htetrazol -5 Ki::% henoxazi n-1 0-yl)-8-aza- bIC kﬁh
oct ane- 8- car b@venor@ted@ Mle A-DiRSHh) l@’s“t-@oro-ﬁkmethw-tz-mltr@ m&peumq.s do-

3-[10- (8-aza; (;T]\X
]Joct-3-yl)-10H"p enc}xa2| n- 3 yl]1-4H[ 1, 2, 4] oxadi azol -5-one, 4d and endo-1
0-(8-aza-bicyclo[3.2. 1 ]Joct-3-yl)-I C]—I-phenoxa2| ne- 3-carboxylic acid

am de, 5d were TEA sal ts. z 7.0; 5d m z
(M) 335 5. dlievaoRy ToTguespy Braca-bicylol 2 dides Sy iinil ghenexazine e 35”1
]oct-3-yl)-10 H phenoxazi n- 335}36%[‘.@@"@@13@@; - 5-one, 6d Using an
adaptation of Procedure 9, and substituting €ndo- 10 (8-aza-

bi cycl o[ 3. 2. 1U§109tar[3a@ﬂp)atm+¢f|cﬁfeﬂ@iwzl2nam 9llll}stmﬂu'[gl1 uarpedbittoxyt2-5- one, 4d

for endo-10- icyclo tr ol - 5-vl,) -

OH phenoxazi nrélﬁ‘oggrﬁz’éﬁehig{?r{%g&%rg%ﬁﬁrhggg%&hp E E omggund é—n%’etploxy-

g (? p{gifi E 1?0Y(&-Wﬁth%ﬂ&@z@b@y@bmZ}D[c%%l)-11]0$'|¢‘rbhenoxazmgc-iS-carbox%lic acidd

TF%\ )s al't. R/Bex%%)%aﬂ o a@ob{q@ Q‘; Is%ﬁogndf@sogﬁvgurea%a ésnd% attn%l g)?o as a

isomers. MS m/z (MH") 395.

Procedure 14
6-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid, 3e
To a solution of the TFA salt of 6-methoxy-10-{8-methyl-8-aza-bicyclo[3.2.1]oct-

3—yl)—1OH-phenoxazine—S-cafboxylic 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-y1)-10H-phenoxazine-3-carboxylic acid methyl
ester, 2a, the title compound 6-methoxy-10-(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)}-10H-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-
bleyclo[3.2.1)oct-3-y1)-10H-phenoxazine-3-carboxylic acid diethylamide, 4e was
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WD 20061069276 PCTI US20051046691 Endo-3-[10-(8-P he nethyl -8-aza-bi cycl
0[3.2.1 ]Joct-3-yl)-10 H phen oxazi n-3- yl]-4H[1, 2, 4] oxadl azol -5-o0ne, 7d
Usi ng an adaptation of Procedure 9, and substituting endo- 3-[10-(8-aza-

bi cycl o[ 3. 2. 1] oct- 3-yl ) - 10H phenoxazi n-3-yl]-4H[ 1, 2, 4] oxadi azol - 5- one, 4d
for endo- WO2gq8e@2%- bi cycl o[ 3. 2.1 Joct-3-yl)-3-(1 Htercaastoosossbin- |

OH phenoxazi ne, 5b, and phenyl acetal dehyde for 2-pyridyl carboxal dehyde,
the title conpound endo 3-[10- ( 8- phenet hyl - 8- aza- bicyclo[3 2.1

Lo o TEA Sl SRUIRSS ERATF At 6nd a5 A Bioel Bo a0 B RRRIBS B

EXAI\/PLEEFFIVCNHOIQ)ZIVEOVEOI m% NO2 McOH NOZ H 1a N F KOH I Owe
K2CO3 DV ( 1le N2e Ow Ow O NNI C02H HN NaOH N | N di oxane FA
HATU 3e DI A40NDI\/FOCIOVEOOVEO 10IICHOlOlW 1. C

Procedure 15
10-(8-Aza-bicyclo[3.2.1]oct-3-yl}-6-methoxy-10H-phenoxazine-3-carboxylic
acid diethylamide, 5e
To a solution of the TFA salt of 10-{8-methyl-8-aza-bicyclo[3.2.1]Joct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide, 4e (110 mg, 0.25 mmol) in
methylene chloride (10 mbL) was added 1-chlorosthyl chloroformate {0.58 mL,
0.75 mmol). The mixture was heated to reflux for 2h. The mixture was
evaporated, dissolved in methanol (5§ mL), and heated for 2h at reflux. Water
was added, and the solution was extracted with methylene chloride. The
organic phase was separated, evaporated, and purified via reverse phase
HPLC to yield 69 mg (44.8%) of title compound 10-(8-aza-bicyclo[3.2.1]oct-3-
yl)}-6-methoxy-10H-phenoxazine-3-carboxylic acid diethylamide, 5e, as a TFA
salt. MS m/z= 422 (M+1).

6-Methoxy-10-(8-phenethyi-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-
3-carboxylic acid diethylamide, 6e
Using an adaptation of Procedure 9, and substituting 10-(8-aza-
bicyclo[3.2.1]oct-3-yI)-68-methoxy-10H-phenoxazine-3-carboxylic acid
diethylamide, 5e for endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-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)-10H-
phenoxazine-3-carboxylic acid diethylamide, 7e
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CH2CI2 NN e NaBH OAc)3 2. MOHHOCA N6 Se CICH2CH2Cl N6e H OHO O |
N/ N/ BBr3 6 N7e CH2C 2 Procedure 13 1-Fl uoro-3-nethoxy-2-nitrobenzene,
le To a solution of 2,6-di |uoronitrobenzene (5 g, 32 mmvl) in methanol (50
m-) was added potassi um hydroxide (1.8 g, 32.5 mml), and the m xture was
87 WO 2006 WMO2msesRETI US2005/ 046691 heated to refl ux fecTtAsheosodbssier was
added, and the m xture was extracted with dichloronethane. The organic

| ayer was separated, dried, filtered, and evaporated toyield 5.1 g (95%
of 1-fl uoro-3-net hoxy- 2- nltrobenzene M—I+? 172.

6- Met hoxy- 10- T‘Bﬁﬁé’l%‘?ﬂﬂét@z—ﬁ'—%lséﬁ@lfﬁffBetDO&y'ﬁQré@Pgeyﬁtjwiﬁ)ﬂzﬁhenoxam ne- 3-
carboxytic a . +RB-2048 r and
substituti ngCE:,L ({Fﬁf‘;’?y 8aﬁéeﬁngﬁghém@r Eenzené%"f%fd)a'emmﬂg 89?55

4-f1 uoro- 3- mmgo@@ﬂﬁmmoh) in ¢,2- diblmlotdméthamm(ﬁmhhdta *Guidsoanded a 1M

10- ( 8- net hyl za yv}) - 10K phenoxazi ng: 3-.car boxylic
acid nethyl %(g‘t?t@n bflz@/ (gb’gﬁ?zla]%é:g g‘b '?a‘ﬂﬂ%a@”%ifm %{ri 'éﬁ)ﬁf endo
and exo i SOngHs. Ahﬁtmétbd(méflc@%otuﬁbﬁmdtﬂdaea%@ ietdrganic phase was
O (8- et hyl -8-aza-bicycio[3.2.1 ]Joct-3-yl)-10H phenoxazi ne- 3-
separated. The aqueous phase was e racted with methylene chioride, and the
combined organic phases were dried, filtered, and evaporated. The residue
was purified via reverse phase HPLC (eluent: CH3CN in water containing 0.1%
TFA) {0 yield 23 mg (42.8%) of title compound 6-hydroxy-10-(8-phenethyl-8-
aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 7e

as a TFA salt and as a mixture of endo and exo isomers. MS m/z= 512 (M+1).

COO 0

8e
\

6-Methoxy-10-{8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide, 8e

Usmg an adaptation of Procedure 16, and substituting the TFA salt of 10-(8-
methyi-8-aza-bicyclo[3.2.1]Joct-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-y1)-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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carboxylic acid, 3e To a solution of the TFA salt of

6- met hoxy- 10- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct -

3-yl)-10H phenoxazi ne- 3-carboxylic acid nethyl ester, 2e (270 ng, 0.7 mmuol)
in dioxane (15 m-) was added sodi um hydroxide (31 ng, 0.77 mmol) for 10-(8-
met hyl - 8- azwobiepezsd 3. 2. 1 ] oct - 3-yl ) - 10H phenoxazi ne- 3PCEUSANFD466%1aci d
nethyl ester, 2a, the title conpound

6- met hoxy- 10- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-

yl)-10H phenoxazi ne- 3-carboxylic acid, 3e was obtained as a m xture of endo
and exo isoners. MsS nilz (M) 381. | O-(8-Methyl-8-aza-bicyclo[3.2.1
]oct-3-yl)-10+4 - phe noxazi ne- 3- car boxyggmpia® d di et hyl am de, 4e Using an
adaptation of Procedure 4, and substituting 6- .

met hoxy- 10- ( 8- met hyl - 8- aza- bjcycl o[ 3. 2. oPH- 3-yl) -1 henoxazi ne- 3-

car boxylic acid, Sg) for 10-(8-Teidyl -8bi cycl o[ 3. t-3-yl)-10H
phenoxazi ne- 3-£axp0Xkyl i ¢ aci¥/3a, NN-diYSONHopy! - N hyTanfNe for
triethylamne @ HATU f QepiiBAb)yHORE titl e npound 10- (8- thyl - 8-aza-

bi cycl o[ 3. 2. 1] o€t - 3Hyl ) - 10EkgpheRspiazi ne- 3- oxylic aciguel et hyl am de, 4e
was 88 WO 2006/ 069276 PCT/ US2005/ 046691 ingd as a TFA salt and as a
m xture of endo and exo isoners. Ms nmz ( ) 436. Procedure 15

10- (8- Aza-bicyclo[3.2.1 Joct-3-yl)-6-net hoxy- 10H ghgnoxazi ne- 3- car boxyl i c
acid di ethyl am de, .5e To sol ution of theOTFA sajt “wof

10- ( 8- met hyl - o 3.2.1]oct- = hahoxazi ne- 3- car boxyl i c
acid diethyla 10 ENAHS i thyl ene chloride (10 nm) was
added 1-chi or o6t hyN cHl or of orréte£0. 58" ntN" O 75 nmol ). The ni xture was
heated to refl ux 2h. The nbMEure was apor at ed, dissolved in nethanol
(5 nL), and heat r 2h at reflux. Wt s afded, and the sol ution was
extracted with net'Ryl ene chloride. The o ni ¢ phase was separat ed,

evaporated, and pufdified via reverse phasel HPLC to yield 69 ny (44.8% of
title conpound 10-(8-aza-bicycl o[ 3.2.1]oct- 3-

2-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-ylamino)-phenol, 1f
Using an adaptation of Procedure 5, and substituting 8-methyl-8-aza-
bicyclo[3.2.1]-octan-3-one for 3-oxo-8-aza-bicyclo[3.2.1]octane-8-carboxylic
acid tert-butyl ester, the title compound 2-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-
ylamino}-phenol, 1f 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") 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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yl ) - 6- net hoxy- 10H phenoxazi ne- 3- car boxylic acid di ethylam de, 5e, as a TFA
salt. M5 mz-- 422 (M+1l). 6-Methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-1 OH phenoxazi ne- 3-carboxylic acid diethylam de, 6e Using an
adaptati on of Procedure 9, and substituting 10-(8-aza- bicyclo[3.2.1

] oct - 3-yl ) W 10eé/b50376- 10H- phenoxazi ne- 3- car boxyl i ¢ aci d PATESW)IHAYe, 5e for
endo- 10- (8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1Htetrazol -5-yl)- |

OH phenoxazi ne, 5b, and phenyl acetal dehyde for 2-pyridyl carboxal dehyde,

Lot phenoxast ho. Jo-E- R b RIS AEH I A IRERT A eBtge Bt Siddre - S0
sal t_ang as ii (T_ng?rﬁ ﬁften?? iiggafaghehglnlaﬁgabﬂi/s (r)ﬂz_: 52|6 (M(S&R Pr ocedur e
S enoxaot oY s Uit ananiatin of Bdeete T and sub iyl i metbugbare-

PCT/ US2005/ 046&9&10[3.T23.1ﬁao;@-%*n-h@Hp%n@min%caaddnit%, 2f for 3-(3-cyano-

6- met hoxy- 10- ( 8- phenet 6/ aza- o
bi cycl o[ 3. 2. 1pbenoxazipt-10-y§-pra-hisyelei3nd 1o ctanetbegmbpryliccacid tart-butyl estetle, 6e

(55 ng, 0.08 Ly = o 4410 _hage [ b O Cowas, .ad 1M
solution of B PBWEPJP“%&H%"&B‘%@%PW?%ggrﬁ("@tcmza‘ %&a:f:m?s/egﬁj%ﬁg%@r for 2
h at it. A sé&tyirtiréghbdhbikadines @f wasabtained asldelFA saltiandas armixture opbade was
separated. The gqueous phase was extracted wifh net E@B chl.oride, and the
corbi ned or gaﬁf‘agb‘l“léﬁ’é%grﬁ@?@r&‘?‘ie&ﬁ Phﬁ%@@&?@ﬁ@&é Qﬁﬂ'eﬁhe_ resi due
was purified yeatoh@¥84swa tditih& o(1Bh TeA) . MERENNMA* V&tse containing 0.1 %
TFA) to yield 23 ng (42.8% of titlTe conpound 6-hydroxy- 10-( 8- phenet hyl - 8-
aza-bicyclo[3.2.1]oct-3-yl)-1 OH phenoxazi ne- 3-carboxylic acid diethylanm de,
7e as a TFA salt and as a m xture of exo isomers. M5 mlz= 512
(M), OHO Ol N~ N) K ERRARIEE

NH
CO0™ WC OO0
N N _ N \
ﬁ of MeMgBr ﬁ 1g
N Et,O

N
| |

N,N-Diethyl-10-{8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxamidine, 1¢g

Using an adaptation of Procedure 10, and substituting 10-(8-methyl-8-
aza-bicyclo[3.2.1]oct-3-y1)-10H-phenoxazine-3-carbonitrile, 2f for endo-3-(3-
cyano-phenoxazin-10-yi)}-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-y1)-10H-phenoxazine-3-carboxamidine, 1g 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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A80 N 6- Met hoxy-10- (8- nmet hyl - 8-aza-bicycl 0[3.2.1 ]Joct-3-yl)-10H phe
noxazi ne- 3- carboxylic acid dl ethylam de, 8e Using an adaptation of
Procedure 16, and substituting the TFA salt of 10-(8-

met hyl - 8- aza- bi cycl 0[3.2.1 ]Joct-3-yl)-1 O4 phenoxazi ne-3-carboxylic acid

di et hyl am d&0 WB6R68276 TFA salt of 6- met hoxy- 10- ( 8- phenet hp¢F/BsBEAK6691

bi cycl o] 3. 2. 1] oct-3-yl ) - 104 phenoxazi ne- 3-carboxylic acid diethylam de, 6e,
the title conpound

6- met hoxy- 10- ( 8- net hyl - 8- aza- bi cycl 0[ 3. 2, 1] oct-3-yl)- 10+

phenoxazi ne- 3- carboxyl i c acid di et hyl aliXAMPRE Has obt ai ned as a TFA salt
and as a m xture of endo and exo isoners after reverse phase chronmat ography
(eluent gradient: acetonitrile in water containing 0.1% TFA). M5 mz (MH)
422. 90 WO 2006/ 069276 PCT/ US2005/ 046691 Hmsmple F cc F/ OH N OyNel O2N \

CN NaBH( QAc) 3/ NH2 Cl CH2gH? N if N N. NgCN. NaN3/ c
C-N/ H (D\/%@ch o @ﬁ% | H
2- (8- Met hyl - - cl,BH#cL] 3 I No) - phe€dobl , Jsigsan

adapt ati on of Prqcedure -57—andg>=substijtuting 8- methyt="8-aza-| bi cycl o[ 3. 2.
1] - oct an- 3- one 3-2?x0- Kggl_zl:aa- bi cyf.llﬂ 3. %i 1] oct éféaNg.- car ﬁl I C

2h
N N N
l I l
N-Hydroxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxamidine, 1h
Using an adaptation of Procedure 11, 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-y!)-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl
ester, 3b, the title compound N-Hydroxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazine-3-carboxamidine, 1h was obtained. MS m/z (MH") 365.0.

Procedure 17
3-[10-(8-Methyl-8-aza-bicyclo[3.2.1]Joct-3-yl)-10H-phenoxazin-3-yi]-
4H-{1,2,4]oxadiazol-5-one, 2h

To a solution of N-Hydroxy-1 O-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
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 rf, and the solvent
was evaporated. The residue was purified via reverse phase HPLC (eluent
gradient: 20 to 45% CH;CN in HzO containing 0.1% TFA) to yield 161 mg
(17.6%) of title compound 3-[10-(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 sait. MS m/z (MH")
390.9.
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acid tert-butyl ester, the title conpound

2- (8- net hyl - 8-aza- bi cyclo[3 2.1]oct-3- ylam no)-phenol, If was obtained as a
TFA salt and as a mixture of endo and exo isoners after reverse phase
chromat ography (eluent gradient: acetonitrile in water containing 0.1%
TFA). M5 m WO(2MaPs92282. 9. 10- (8- Met hyl - 8- aza- bi cycl o 3. 2CIUS2005/046691

] oct-3-yl)-10H phenoxazi ne-3-carbonitri le, 2f Using an adaptation of
Procedure 6, and substituting the TFA salt of 2-(8-

nmet hyl - 8- aza-bicyclo[3.2.1 ]Joct-3-ylam noz -phenol , 1If for 3-(2-hydroxy-
phenyl am no) - 8- aza-bicycl o[ 3.2.1 ]Joctan xylic acid tert-butyl ester,
1b, the title conpound

10- ( 8- met hyl - 8- aza- bi cycl o 3. 2. O] oct-3-yl)-10H phenoxazi ne- 3-carbonitrile,
2f was obtained as a m xture of yjendo and exo isoners. MS m ) 332.0.
91 WD 2006/ 069276 PCTRUSIH05/ 046691 4G (8- Metyls 8-—aza- bi c@#ﬁg{‘*s 2.1
Joct-3-yl)-3-(1 I—I—t@ol 5-yW) - ()-I+—p-henoe, f NJdsi ng—ar—adapt ati on of
Procedure 7, and sub teti ng T& (8-nethyl - | cl of 3. 2,4

] oct - 3-yl ) - 10H phenoxazi ne- 3- calbonitrile, 2f fonH 3-(3-cyano-

phenoxazi n- 10-yl )-8-aza-bicyclo[3.2.1 ]octane-8-carboxylic aq ®} gout yl
ester, 2b, the title conmpound 10- (8- nethyl -8-az¥- bi cycl of 3.

] oct - 3- yl)-3-(1 Htetrazol - 5-yl)10H phenoxazi ne, 3f was obt ﬁé‘%ﬁ as a TFA
salt and as a mixture ofO#do and exo isomers after reverse phase

chr omat ogr aphy (el uent g ag t. acetonitrile in water cont a| ning 0.1%

23
DIEA
CICH,CH,CI
N 2l

N
|

HO

Y e O
Ny OH
O = LW
N — N
s —
4 NaBH(OAc)s N Pd(PPh),

N CH3COOH K2CO,
H CICH,CH,Cl o/~ NMP
7]
Coo
N
6i
N

°§

Procedure 18
Spiro compound, 1i
A mixture of 2-aminothiophenol (4.3 mL, 39.9 mmol) and tropinone (5.6
g, 39.2 mmol) was allowed to stir and sit for 16 h at rt. The mixture was placed

94



N Etp~ Ni N, N-D ethyl-10-(8-nethyl-8-aza-bicyclo[3.2.1

] oct-3-yl)-10H phenoxazi ne- 3- car boxam di ne, 1g Using an adaptation of
Procedure 10, and substituting 10-(8-nethyl-8- aza-bicyclo[3.2.1

] oct - 3-yl)-10H phenoxazi ne-3-carbonitrile, 2f for endo-3-(3-

cyano- phend¥@24060@2%- y| ) - 8- aza- bi cycl o[ 3. 2. 1 ] oct ane- 8PERUBYRY/M6691aci d
tert-butyl ester, 3b, the title conpound

N, N- di et hyl - 10- ( 8- rrethyl 8- aza- bi cycl o[ 3. 2. 1] oct -

3-yl)-10H phe 1 i TEA.salt and as
a m xture of l]Refdgrz\}adr?\: U <Eﬁlrés)g'?rrﬁffalr 9?%4};%& He g@f@gbép'%%%isd@?&g%gt oeglfgphy (el uent
gradi ent : acebomuarsloheo Idlesil@d esmpourtdrifhi mbe thatdfial Was. uddd ay suchVythé05. 3. 92
WD 2006/ 069276 PCT/ US2005/ 046691 EXAMPLE HO O 1l- CN(\ p (% N NH pl \ N
HO N NHzOH. HEPXNEBGIIAIN 2f E OH 1h di oxane 2h N

N- Hydr oxy- 10- ( 8- net hyl - 8-aza-bicycl0[3.2.1 Joct-3-yl)-1 O+

phenoxazi ne- 3- car boxam di ne, 1h Using an adaptation of Procedure 11, and
substituting 8- aza-bicyclo[3.2.1]oct-3-yl)-1

Progerlupefify | -
OH ph i ne-3-carb
yano. phenoxasi n- 10- yig U Brbo it GbhaiRG iyl phenyiamett-aza:
tert-butyl t 3b thttbci 2djoct-3-yl)- , 20
N?Ir—lydrgxz 10e?8e£m h e |?Iht!?lgy OE?Z hokt-3-yt)-amine, 2i
yl ) - 10+ phenoxazi ne® h%a}' ta'?;'ﬁg ﬁ\ﬁaéewsv%r%?&aonwgr%eﬂum@)wa%s 0.

Procedure 17 adaé@ﬂ#dﬁbtrhw aﬁdﬂi@nﬁ%@r}é&hé& Socledtd %t°c3 Xl doldibrpgENOXAZ]
n-3-yl]- 4H[1, 2, 4] oxadi azol - To a solutio

N- Hydr oxy- 10- {I@Jumtammsnhlzsedrﬂedwleﬂm ewqrj(@(&mL;zBQm)mol) was added in
portions. The cooling bath was removed. More THF (60 mL) and 10 mL of the

1M solution of lithium aluminum hydride were added. The mixture was stirred
at rt for 90 min, cooled to 78 °C, and treated with water (2.6 mL). The cooling
bath was removed, and the mixture was allowed to warm to rt. A 1N NaOH
solution (10.6 mL) was added, and the mixture was allowed to stir for 15 min.
MgS0s4 (1g)} and THF (40 mL) were added, and the mixite was filtered. To the
filtrate was added 2-fluoro-5-bromo-nitrobenzene (5.4 mL, 43.8 mmol), and the
mixture was stirred for 15 min. The reaction mixture was filtered, 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)-phenyi]-(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[3.2.1Joct-3-yl)-10H-
phenothiazine, 3i
To a solution of [2-(4-bromo-2-nitrophenylsulfanyl)-phenyl]-(8-methyl-8-
aza-bicyclo[3.2.1]Joct-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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10+ phenoxazi ne- 3- car boxam di ne, 1h (0.66 g; 1.81 mmol) in dioxane (20 m -)
was added 1, 1'-carbonyl diimdazole (0.44 g; 2.71 mol), and the m xture was
stirred at 110 C for 4 h. The m xture was allowed to cool to rt, and the
sol vent was evaporated. The residue was purified via reverse phase HPLC
(eluent grvede@sne9280 to 45% CH3CN in H20 cont ai ni ng 0. PeF/UBAPSA4m6i el d 161
mg (17.6% of title conpound

3-[10-(8-nmet hyl -8-aza-bicyclo[3.2.1]oct-3-yl)-10+

phenoxazin-3-yl]-4H[1 2 oxadi 5-.0n 2h as a TFA s z
390.9. 93 WO 3 dbeatmesaheesen DS IRER FBo The EvAlie Map afowadts A0S 1 T
+ THE Br 1 O &Kﬁe@mﬁthr@ (F50RAL), Bind 'efraBied it BidAc l_%rx %@Fnl_y.'\'*rhb NH K2CQB |
NI ~OOC DW - 31 D N 21”"N C CH2CH2Cl 'S Br SI1 Bfr CHOlI / OB CH
a NI i 51 |onganiciphaseryaydyisl overdiaBey) fitered, and evaporated. The residue

was purified via flash column chromatography (eluent gradient: 1% EtzN in

EtOAc to 30% MeOH in EtOAc containing 1% Et3N), yielding 1.9 g (21.9%) of

titte compound 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-

phenothiazine, 3i as a mixture of endo and exo Isomers. MS m/z (MH")

401.1/403.1.

Procedure 21
10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-bromo-10H-phenothiazine, 4i

To a solution of 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3i (1.0 g, 2.49 mmoil) in 1,2-dichloroethane (15 mL) were added
1-chloroethyl chloroformate (807 pL, 7.5 mmol) and N, N-diisopropyl-N-
ethylamine (1.4 mL, 7.97 mmol). The mixture was heated to reflux for 2.5 h,
allowed to cool to rt, and evaporated. The mixture was evaporated and the
residue was dissolved dissoived in methano! (15 mL) and heated to reflux for 1
h. After work-up, the residue was purified via flash column chromatography
(eluent gradient: 0 to 30% MeCH 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 ulL) 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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N CH3000H K2CO8 H CICH2CH2CI NWP S I N A 6i N OO Procedure 18 Spiro
conpound, Ii A m xture of 2-am nothiophenol (4.3 nL, 39.9 mmol) and
tropinone (5.6 g, 39.9 mmvl) was allowed to stir and sit for 16 h at rt.
The m xture was placed 94 WD 2006/ 069276 PCT/ US2005/ 046691 under vacuum
(<0.3 mm Hoyo bmené2s HPLC- MS anal ysis reveal ed ™' 60% eepNRimREMsd0 desired
conpound, IL The material was used as such for the next reaction. Procedure
19 [2-(4-Bronp-2-nitrophenyl sul fanyl)-phenyl]-(8-nethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-amne, 21 To the m xture obtained fromthe previous
reaction (Protathederady 3vmsmoaidd@dfurati=3{yRfethid)}8-aaadbidyicm{BRxtjosts-yWas cool ed

to -78 C. A olution of . |lithjym alum num hydride in diethyl. ether (60
n, 60 ol ) THESNERALIANS, Shas AirBLIe HENDEN A IAPRAES BE LR o THE
(60 nl-) andiptthdheirebdtn. 1 M solution of |ithium alum num hydride were
added. The m xture was stirred at rt for 90 min, cooled to -78 C, and
treated with water (2.6 nlL). The cooling bath was renpbved, and the m xture

was al | owed }E’&c%[@%é) rt. A1 NNaCH solution (10.6 nlL) was added, and the
m xture was stir for 15 mn. MWMS04 (1 g) and THE (40 nL) were

added, and the m x10-(8-Fagar-8iytraetity/l-Btazad-bicyclo[812 tjbet-3ad)-aqeidin-3-yl-
2-f1 uoro-5-brono-nitrobenzene (514 mﬂﬁ’é’%s In’m)H , and the mxture was
stirred for 15 nin. The reacti on!®hkR hiazing; ered, and the solid was
washed with THE (& pfixite B1-3-brdtHo-a0hBliuprel-ohfethA-8<aZal bitybio[32 8 Joct-3-
yl)»-10H-phenothiazine, 5i (13.5 mg, 0.029 mmol), 3-pyridyl boronic acid (10.7
mg, 0.087 mmol), potassium carbonate (12 mg, 0.087 mmol) and Pd(PPhz)4 (3
mg, 2.5 pmol) in NMP (300 pL) and H,O (100 puL) was heated to 160 °C for 10
min in a microwave. 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 purified
via reverse phase HPLC (eluent: acetonitrile in water containing 0.1% TFA) to
yield title compound 10-(8-furan-3-yimethyl-8-aza-bicyclo{3.2.1]oct-3-y1)-3-
pyridin-3-yi-10H-phenothiazine, 6i as a TFA salt and as a mixture of endo and
exo isomers. MS m/z (MH") 466.2.

oY,
A T

@)

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-yl)-10H-
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conbined filtrates were evaporated, and the residue was purified via flash
col um chromat ography (eluent gradient: 20% Et QAc containing 1% Et3N in
hept ane to 20% MeOH containing 1 % Et3N in EtOAc), yielding 10 g (55.9% of
title conpound [ 2-(4-brono-2-nitrophenyl sul fanyl)-phenyl]-(8-nethyl-8-aza-
bi cycl o[ 3. 2v0 2jo60§928- yl ) - am ne, 21 as a m xture of endoPa@RESERE466NMer S.
Procedure 20 3-Bronp-10-(8-nethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-10H
phenot hi azine, 3i To a sol ution of

[ 2-(4-brono-2-pitr ulfa 8- net.hyl, - 8-

aza- bi cycl o[ 3P geﬂ?tB%F gyyﬁ %’3233‘% @é/.]]i &'gs?%?%n%qrﬁfs)a THA BRlANd 35& i -

was added porrrﬁ:starew@ﬂroba}mﬁ |é6m%rsg MS &/B( §22.2he mxture was heated
under 95 WD 2006/ 069276 PCT/ US2005/ 046691 a N2 atnosphere to 170 C for 45
mn. The m xture was allowed to cool to it, diluted with H20O (250 nL), and
extracted with EtQAc (4 x 100 nL). The organic phase was dried over Na2SO4,
filtered, and evaporated. The residue vvaqs I ci}'w a flash colum

chromat ography (eluent gradient: 1% : 0 30% MeOH i n Et OAc
containing 1% Et3N), yielding 1.9 g 9% title conpound

3- brono- 10- ( 8- net hyl - 8-aza-bicycl o[ 3. 2.1 yocT-3-yl)-10H phenot hi azi ne, 31
as a mxture of endo and exo |soners. z ( ) 401.1/403.1. Procedure
21 10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3- -1 phenot hi azine, 4i To a
sol ution of 3-brono-10-(8-nethyl-8-aza-btyclo[ 3. 2. 1] oct-3-yl)-10H

phenot hi azine, 3i (1.0 g, 2.49 mol) i;i, 2-di chl oroethane (15 nL) were

added 1-chloroethyl chloroformate (807(L, 7.5 mmol) and N, N-dii sopropyl -
ethylamne (1.4 nL, 7.97 nmmol). The m re vvas heated to reflux for 2.5 h,

allowed to cool to jt vapor at ed e V, te t he
resi due was di ssol \/‘fé’dlad&g@SﬁVi%uit' '?\%Y"Tg FFE %gi th@ﬁﬂegpwgdﬁbg'l ux for
| h. After work-up, the resi dueymgp;ppﬁé,{dtmgzmeasil ash col um
chr omat ogr aphy ] ) )
Using an adaptation of the methods described in Procedures 22 and 23,
substituting 3-methyl-bui-2-enal for 3-furyl carboxaldehyde in Procedure 22, the
title compound 10-[8-(3-methyl-but-2-enyl)}-8-aza-bicyclo[3.2.1]oct-3-yI]-3-
pyridin-3-yl-10H-phenothiazine, 8i was obtained as a TFA salt and as a mixture

of endo and exo isomers. MS m/z (MH") 454.3,

“7
N
i
N
|N\
L

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-pyridyl carboxaldehyde for 3-furyl carboxaldehyde in Procedure
22, the title compound 3-pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-y1)-10H-phenothiazine, 91 was obtained as a TFA salt and as
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(eluent gradient: 0 to 30% MeOH in EtQAc containing 1 %triethylamne) to
yield 150 ng of recovered starting material 31 and 382 ng (66% of title
conpound 3-brono- 10- pi peri di n-4-yl - 10H phenot hi azi ne, 4i as a m xture of
endo and exo isonmers. M5 mz (MH)387.1/389.1. Procedure 22

3- Br ono- 10 WaB20pa6azr63- y| met hyl - 8- aza- bi cycl o[ 3. 2. 1 ] oct PGL/YS200310468H
phenot hi azi ne, 51 To a sol ution of

3- brono- 10- pi peri di n-4-yl - 10H phenot hi azi ne, 41(11.2 ny; 0.029 mol) and
3-furyl carboxal. d A : 0. 087 L), bk g+ di oroet hane (120 pL) was
added acetic %Erf'%ﬁP o%&g’rﬁf(gg%oo'lsﬁme&W&%Wh‘n’f‘tﬁ#acet oxybor ohydri de (12
nmg, 0.057 mmol) in DMF (100 ). The m xture was stirred at it for 18 h,
guenched with water (50 L), and Lyophilized. The thus 96 WD 2006/ 069276
PCT/ US2005/ 046691 obt ai ned crude 3-brono-1

0- (8-furan-3-yl net hyl -8-aza-bicyclo[3.2.1 Joct-3-yl) | OH phenothi azi ne, 51
as a mxture of endo and exo isoners was used as such for the next
reaction. Procedure 23 10-(8-Fura n-3-ylnethyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-3-pyrid i n-3-yl- 104 phenot hi azi ne, m xt ure of

3- brono- 10- (8- f uran- 3-yl net hyl - 8- aza- bi cycl o[ 3. ct- 3-

yl ) - 10H phenot hi azine, 51 (13.5 ng, £ S 3<pyridyl boronic acid
(10.7 ng, 0.087 mmol), potassiumc 2 mg, 0.087 mmol) and
Pd(PPh3)4 (3 ng, 2.5 nol) in NWP (309 LN a H20O (100 L) was heated to 160
Cfor 10 mn in a mcrowave. The m xturéwas absorbed onto a 1 g SPE
cartridge and eluted (eluent: 10% net hgn in é?hyl acetate containing 1 %
triethylamne). The eluent (-15 m-) col | ected and evaporated. The
residue was purified via reverse phase HPLC (eluent: acetonitrile in water
containing 0.1 % TFA) to vyield title cgpnpound

10- (8-furan-3-yl net hyl - 8-aza- bi cycl o[ 3 1] oct-3-yl)-3-

pyri di n- 3-yl - 10H phenat hil\ﬁ‘ZLne 61 as.a TFA salt and as a m xture of endo
and 10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-3-pyridin-4-

yl-10H-phenothiazine, 10i
Using an adaptation of the methods described in Procedures 22 and 23,

substituting 3-methyl-but-2-enal for 3-furyl carboxaldehyde in Procedure 22,
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-y!]-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.

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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exo isomers. Msmz (M#) 466.2. i \ S\ ~I NI / HNTO 7i NO- N {2-(I

0- (8- Furan- 3-yl net hyl - 8-aza-bicyclo[3.2.1 ]Joct-3-yl)-10H

phenot hi azi n- 3-yl ] - phenyl }-acetam de, 7i Using an adaptation of the nethod
described in Procedure 23, substituting 2-acetyl am nophenyl boronic acid
for 3-pyri y020wewémicc acid, the title conpound PCT/US2005/046691
N-{2-[10-(8-furan-3-yl net hyl -8-aza-bicyclo[3.2.1]oct-3-yl)-1 OH 97 WD

2006/ 069276 PCT[ US2005/ 046691 phenot hi azi n-3-yl]- phenyl }-acetam de, 71 was

?ml) ngczizaz agilrllpzpt\\tgt‘%qt\? S%W?gﬁ;%omgw&yéeefo?%-fﬁpy 8a%oxale eﬁyc!les %@l’ro?:édll}/r% 'z

10- [ 8- (3- Met hpb: @hﬂ4%yﬁw|bbr&1léé@|dbfbﬁ -?&ﬁ&ﬁb%rohn& aéﬁ-uﬁ%ded%ré)zslt%n 3-
yl - 10H phenot hi azine, 8i Usi ng an adaptation of hods described in

Procedures 22 titagomgound 3ty 'ﬂM—thO ﬁﬂW"ﬂ@@ﬂ'Bd'@rﬁa'b!@YC]@&%?]W—3-
b | dehyd
R e

pyridin-3-yl - EﬁﬁbphdmohsmemeMSSm/Z/@M-l W@7dined as a TFA salt and as a

m xture of endo and exo isomers. Ms nmz (M#) 454.3. S1 \ \ N N9l
/N
CE )
12i
N
]
\ |

3-Pyridin-4-yl-10-(8-thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-
yi)-10H-phenothiazine, 12i

Using an adaptation of the methods described in Procedures 22 and 23,
substituting 2-thiophene carboxaldehyde for 3-furyl carboxaldehyde in
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-yimethyl-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.

Sosrd
»

13i

N

1

N-{2-[10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-
vl]-phenyl}-acetamide, 13i
Using an adaptation of the methods described in Procedures 22 and 23,
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N~ 3-Pyridin-3-yl-10-(8-pyridin-2-yl met hyl -8-aza-bicyclo[3.2.1 Joct-3-yl)-
10+ phenot hi azi ne, 91 Using an adaptation of the nethods described in
Procedures 22 and 23, substituting 2-pyridyl carboxal dehyde for 3-furyl
car boxal dehyde in Procedure 22, the title conpound

3- pyri di n- ¥Q200606928 pyri di n- 2-yl met hyl - 8- aza- bi cycl o[ ICTAB2005/046691
]oct-3-yl)-10H phenot hi azi ne, 91 was obtained as a TFA salt and as 98 WD
2006/ 069276 PCT/ US2005/ 046691 a m xture of endo and exo isoners. M5 mz
(M) 477. 2.

N ~ N 10i )
10- [ 8- ( 3- Met h$ Sgﬁit'"spé?éﬁf)a' for3turylicathoxgldghyde jn,2focedyre 22 480 3-gj n- 4-
yl - 10H phenot &é?lbﬁﬁqophgﬁ%l%raﬁc%lﬁgﬁ Ipﬁrhdﬁrbo%mb 'é@ldﬂﬁ@?@&?dtﬁ‘@?@r ih'éed in

Procedures 22 and but - 2- ena

stituting 3-neth
car boxal dehydile @pww@—[t&xs ah\ﬁd& azqoplﬁ:vcag 3. 236lo@h3wl)atﬂférph@mot9>t%m i dyl
boronic acid Eﬁaﬁﬁ Al
10- [8I (3- rrlet h"{)}/ ”tﬂ"ﬁgﬁgﬁ %e '‘aza- bl cé)k/)c mfggggl ] oc"f‘lt gn Ffaém&/urrfa&fn 4-

yl - 10H phenot anda amtexd Bbmems. obt ai ned as a TFA salt and as a m xture of
endo and exo isonmers. MSmz (M#) 454.3. NC N )7 11i NN I&
3-Pyridin-4-yl-10-(8-pyridin-2-yl methyl -8-aza-bicyclo[3.2.1 Joct-3-yl)-

Sevsd

14

N-{2-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-
phenothiazin-3-yl]-phenyl}-acetamide, 14i

Using an adaptation of the methods described in Procedures 22 and 23,
substituting phenyl acetaldehyde for 3-furyl carboxaldehyde in Procedure 22,
and 2-acetylaminopheny! baronic 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]-phenyi}-acetamide, 141 was obtained as a TFA salt and as a
mixture of endo and exo isomers, MS m/z (MH") 546.3.

@tﬂ

@)

N-(2-{10-[8-(1H-Imidazol-2-ylmethyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-
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| OH phenothlazine, IlIl Using an adaptation of the nethods described in
Procedures 22 and 23, 99 WD 2006/ 069276 PCT/ US2005/ 046691 substituting
2-pyridyl carboxal dehyde for 3-furyl carboxal dehyde in Procedure 22, and
4-pyridyl boronic acid for 3-pyridyl boronic acid in Procedure 23, the
titl e conpoWw®d006/069276 PCT/US2005/046691
3-pyridin-4-yl-10-(8-pyridin-2-yl net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct - 3-
yl)-10H phenot hi azi ne, 111 was obtained as a TFA salt and as a m xture of
endo and exo isoners. M5 niz (M—I+g 477.3. N o 121 &S,

3- Pyri di n- 4-yl - 10- ( 8- t hilppherothiazin-Byi}-phenyl)-acetamidp3158i 1 ] oct - 3-

br boedur bs 22 and U art el offle RO oo 1 BRI KR BRF 28 7 L 1
car boxal dehy(mb'sﬁ‘tutnﬁg ¢H€idudazo@2-oal‘bbxéldlewd@lfdr Ffurg eaeboxaldéhide id- pyri dyl

boronic acid ure the title ound ,
3-pyri di n- 4- rog %%h%‘ﬁ) ﬁgpeﬂl@mwgph%yd goggp'ﬁc acid for 3-pyridyl boronic acid

bi cycl of 3. 2. 3} @%ce%:uyé 23 0 R 2BRIpBLAG AR (1B2B- (W’Pﬁlnﬁ’\%ﬁlﬂgﬂm%ﬂ\gﬁ JLFA sal t

and as a m Xxture endo and exo i sone N HN TO 6

13i N1 | Ngz2- quammwwu«aw mewmtaip&%ﬂ}tpmwm:eﬁamadﬁoHSpwwot h

dascr bed i n gREep BE R Eng 534 il et Bndt AR B Whetirr S BE) 040001

(MH*) 522.3,
Seved
ﬁ 16i

N
l

N-{2-[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-
yl]-phenyl}-acetamide, 16i

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-yimethyl-8-aza-bicyclo[3.2.1]oct-3-
yl)}-10H-phenothiazine, 5i and 2-acetylaminophenyi 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.

“
o
N
17i
N
H

10-(8-Aza-bicyclo[3.2.1]oct-3-yl}-3-pyridin-3-yl-10H-phenothiazine,
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substituting propenal for 3-furyl carboxal dehyde in Procedure 22, and 2-
acetyl am nophenyl boronic acid for 3-pyridyl boronic acid in Procedure 23,
the title conpound N-{2-[10-(8-allyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-1

OH phenot hi azi n- 3-yl]-phenyl }-acetam de, 131 was obtained as a TFA salt and
as a m xt uxg) Rbsndrgo and exo isoners. S N :C/ HNTO I1gdrusdons/os6691

N-{2-[ 10- ( 8- Phenet hyl - 8- aza-bicyclo[3.2.1 Joct-3-yl)-10+4

phenot hi azi n- 3-yl ] - phenyl }-acetam de, 141 Using an adaptation of the nethods
described in Procedures 22 and 23, substltutl ng phenyl acetal dehyde for
3-furyl carboxal dehyde in Procedure 22, 1dnd 2-acetyl am nophenyl boronic
acid for 3-pyridyl i r npound
N-{2-[10 (8- phenet%%l?rﬁé- aﬁé‘?g ItgngFtIFdﬂgﬁ%H]ugegPﬁ@e_dyﬁn?ﬁ?ééu%23?

phenot hi azi n-&ubstitutiph Sdyomcatepiperidie-4-y4 10 Mphendthiazined 4hfor3-Hbmost0-{8-and as

N (10 o (A SRS 8 s HieRIa A Tt B LT s Pethiading, A Be e Yo1' vo

2006/ 069276 Pggrhp&rOfd gﬁﬁ@@bicyé;at&m]a&tlslw)as-wn&né&g}l mbuéactﬁﬁzham de, 151

Usi ng an adapt ati on of e nmet hods described in Procedures 22 and 23,
substi tuting 1Fwas ehiaiprd.as. &EFB@ﬂ&aadw@ermmresﬁmdg|an6aﬂmo&qna§hwe in

Procedure 22 | am nophenyl boronic acid for 3-pyridyl boronic
acid in Pr ocg%&éﬁg?%%t 'e title conpound N-(2-{10-[8-(1HI

m dazol - 2-yl et hyl )-81 aza-bicyclo[3.2.1
] oct-3-yl]-10H phenot hi azi n-3-yl } - phenyl ) - acet ami de, 151 was

O
@ 18i

N
H

N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-yl]-
phenyl}-acetamide, 18i

Using an adaptation of the method described in Procedurs 23,
substituting 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-hromo-10H-phenothiazine, 4i for
3-bromo-10-(8-furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 51 and 2-acetylaminophenyl boronic acid for 3-pyridyl boronic
acid, the title compound N-{2-[10-(8-aza-bicyclo[3.2.1]oct-3-yi)-10H-
phenothiazin-3-yi]-phenyl}-acetamide, 18i was obtained as a TFA salt and as a
mixture of endo and exo isomers. MS m/z (MH') 442.2,

]
©:S N
N

19i
N

(

10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-
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obtained as a TFA salt and as a m xture of endo and exo isoners. M5 mz
(MH) 522.3. / [/ NI / HNTO N N{2-[10-(8-Methyl-8-aza-bicyclo[3.2.1

] oct - 3-yl)-10H phenot hi azi n-3- yl]-phenyl }-acetam de, 161 Using an

adaptati on of the nethod described in Procedure 23, substituting

3- br ono- 10-w8-20mtokyehs 8- aza- bi cycl o[ 3. 2.1 ] oct - 3-yl ) - 10HpcYh8HOsHIGeE Nne, 31
for 3-brono-10-(8-furan-3-yl nethyl-8-aza-bicycl o[ 3. 2. 1] oct - 3-

yl)-10H phenot hi azi ne, 51 and 2-acetyl am nophenyl boronic acid for 3-pyridyl
boronic acid, the title conpound

N-{ 2- [ | O- ( 8- met hyphenhathiazbne,y19i bistglan adaptatin of the methods described in

yl ) - 10H phenot iy azi n-.3- - nyl l-acetamde, 1 S_obt ai ne s,.a TFA salt
and as a m xtu?jé'gé‘#dhcg%%#]gﬂgrk@%u&%@%g .‘PWGW%E%WP& %glg?ﬁyc@ R g 171
N H 10- (8- Aza-Procsire[23, &1e1iit]eoctimﬁ:rwb)‘r036aaalryit-aia”zaaaigycld[et2.p]@etn:ewl)iaazi ne,
102 WO 2006/ 069276 PCT/ USZ’Q%E{?M 691 317| Usi P)Pa an a aq_thi\ti on of the nethod
described in PrRY8dir¥YbY0H-phepethiazine, 4§l was obtained as a saltand as a
3-brono- 10 pi peri di Npfixidite HEhdaHAIU LY 188 ] - ( 8-

f ur an- 3-yl net hyl - 8- agg)ftgfecym odF’B. 2. 1%?50%‘?@%?9%[\@”8&%%%@ i%%'?he, Si, the
title conmpound 10-(8-aza-bicyclo[3.2.1

]oct-3-yi)-3-pyridin-3-yl-10H phenot hi azine, 17i was obtained as a TFA salt
and as a mixture of endo and exo isoners. MB milz (MH) 386.2. TO

HO Cl HO Cl
cl OH B°°'N§>:° HN:@ HN:@
U NaBH(OAc)s/HOAC *
NH; CICH,CH,CI | )

2
N v
Boc Boc
. 0 c! OH o z
vy CLI oYt O
| N P
) 03N N N
K2COs Cp,Fe(PBu,),PdCI
DMF N 3 2 K,COs _
' 1,4-dioxane N 4j

Boc H,0 \

Boc :
0 N @f\CHO 0 N
w1 X
- N N
NaBH(OAc)s
CICH,CH,Cl 6
N 5 6j

H . N

Endo-3-(4-Chloro-2-hydroxyphenylamino)-8-aza-
bicyclo[3.2.1]octane-8-carboxyllc acid tert-butyl ester, 1j and exo-3-{4-
chioro-2-hydroxyphenyl-amino)-8-aza-bicyclo[3.2.1]Joctane-8-carboxylic
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cc:09 181 N H N {2-[10-(8-Aza-blcyclo[3.2.1 Joct-3-yl)-1 OH phe

not hi azi n-3-yl]- phenyl}-acetam de, 181 Using an adaptation of the nethod
described in Procedure 23, substituting

10- (8-aza-bicyclo[ 3.2. 1] oct-3-yl)-3-brono- 104 phenot hi azine, 4i for 3-bro
no- 10- ( 8- f WO a0060@2% net hyl - 8- aza-bi cycl o[ 3. 2. 1 ] oct - 3,Errs1@s/b46691

phenot hi azi ne, Si and 2-acetyl am nophenyl boronic acid for 3-pyridyl boronic
acid, the title conpound N-{2-[10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10H
phenot hi azi n- 3-yl ] - phenyl } - acet am de 181 was obtained as a TFA salt and as
a mxture of endo and exo isonemsid kmthutyleaten 242 2. \ S1 \ N N19i N

] 60 B A y1 233 Bhcyelliin B b Bblioh dokarig P pedpBady] - 107 103 VO

2006/ 069276 PCT/ U henot hi"azi ne an adaptation of the
met hods descrsuimstituting I'&maftduﬁ-e!slomrandl 28 4-mheﬁ-hydrox;¢eﬁzplccmehmbtmm

L0 (6 al |yl - 0L Epepar sz bRTaeER Terng s soroefy ARG FEr oMY LARALIOR azi ne.
rlr?i \(NawilgEtH) ali gmétﬁmﬁ agai[aFB. H%albp zlniébcﬁn-a-on@ aggwg @n@u_rg&ﬂdme%ﬁwmﬁdg somers. M
endo-3 '(4~chlor0-2-hydroxypheny!ammo) 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 acid tert-butyl ester, 2j was obtained.
Compounds 1j and 2j were separated via flash column chromatography (eluent
gradient: 3% to 65% EtOAc in hexane), yielding 70% of endo isomer 1j (first
eluting isomer; and 19% of exo isomer 2j (second eluting isomer)

Endo-3-(3-Chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-

carboxylic acid tert-butyl ester, 3j
Using an adaptation of the method described in Procedure 2,

substituting endo-3-(4-chloro-2-hydroxyphenylamino)-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-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]octane-8-carboxylic acid tert-butyl ester, 4j

To a mixture of 3-pyridyl boronic acid (70.1 mg, 0.57 mmol), CpzFe(P-
1Bu,) 2PdCls (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 vield 195 mg of crude
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NaBH( OAc) 31 HOAC + NH2 CI CH2CH2Cl 1j 2j N Boc Boc O Cl OH Nz~ CZN \

13 OH CEQ I C 1j K2COB Cp2Fe(PtBu2)2PdCl 2 DMF N 3j K2COB Boc 1, 4-di oxane N

N |

N

4 | HOBoc ON\)CHO\N OV \' N TFAI / NI / I NaBH OAC)3 Cl CH2CH2C1
CH2Cl Ino//1\i I N5 CCN®G6j H Endo-3-(4-Chloro-2-hydroxyphenyl am
i N0) - 8- azawdiyedePis3. 2. 1] oct ane- 8- carboxylic acid tert PEUUSI0ESHEN
exo- 3- (4- chl oro-2- hydr oxyphenyl - am no) - 8-aza-bicycl o[ 3. 2.1

] oct ane 8 car boxyl ic 104 WO 2006/ 069276 PCT/ US2005/ 046691 acid tert-butyl

9% Al aSaR GRS Rl B OB dBpbenoi ¢ acia et ny

ester and 3- OMchﬂe[SZZiﬂ]mlctanel-&b&baxﬂliommmtu&jtﬂ%é@@XM Theaiateriat wasbut yl

ester,
substi tut| ng

ester for 8-

iﬁ“ ’ﬁ @®Ppheny! ani no) - 8- aza- bi cycl o[ 3. 2. 1

] oct ane- 8- carboxylic acid tert-butyl ester, 1j and
exo- 3- (4- chl or o- 2- hydr oxyphenyl - am no) -

Procedure 25

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl}-3-pyridin-3-yl-10H-
phenoxazine, 5j
The crude endo-3-(3-pyridin-3-yl-phenoxazin-10-yi)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-buty! ester, 4j, obtained from the
previous reaction, was treated with TFA (3 mL), and the mixture was stirred for
30 min at rt. The TFA was removed under a nitrogen stream, and the residue
was purified via reverse phase HPLC (eluent gradient: 10% to 30% CH3CN in

water containing 0.1% TFA). The desired fractions were combined, lyophilized,

and dissolved in diethyl ether. The solution was washed with a saturated
NaHCO; solution. The aqueous phase was washed with diethyl ether, and the
combined organic phases were dried over MgSQ,, filtered, and evaporated to
yield 58 mg (43% for 2 steps) of title compound endo-10-(8-aza-
bicyclo[3.2.1]oct-3-yi)-3-pyridin-3-yl-10H-phenoxazine, 5]. MS m/z (MH")
370.2.

Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-
10H-phenoxazine, 6j
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-yi-10H-
phenoxazine, 5j for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)}-3«(1H-
tetrazol-5-yl)-10H-phenoxazine, 4b and phenyl acetaldehyde for 2-
pyridylcarboxaldehyde, the title compound endo-10-(8-phenethyl-8-aza-
bicyclo[3.2.1]oct-3-y1)}-3-pyridin-3-yl-10H-phenoxazine, 6j was obtained as a
TFA salt. MS m/z (MH") 474.2,
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8-aza-bicycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 2j was

obt ai ned. Conpounds | j and 2j were separated via flash colum

chromat ography (eluent gradient: 3%to 65% Et OAc in hexane), vyielding 70%
of endo isoner | (first eluting isonmer; and 19% of exo isonmer 2j (second
el uting i soM}2006/069276 PCT/US2005/046691

Endo- 3- ( 3- Chl or ophenoxazi n- 10-y1) - 8- aza- bi cycl o[ 3. 2. 1] oct ane- 8- carboxylic
acid tert-butyl ester, 3j Using an adaptation of the nethod described in
Procedure 2, substituting endo-3-(4-chloro-2-hydroxyphenyl am no) - 8-aza

bi cycl o[ 3.2.1 ]Joctane-8-carboxylic acid tert-bytyl)j ester, 1) for the TFA

l
salt of 3- hydroxy-4-(8-nethyl-8-aza-Q 4 N oct - 3-yl am no) - benzoi c
acid nethyl ester, l1la, the title cun
endo- 3- ( 3- chl or ophenoxazi n- 10-yl ) - 8-aza>nbHireycl o[ 3. 2. 1] oct ane- 8- car boxyl i c

acid tert-butyl ester, 3j was obtained. iProcedure 24

Endo- 3- (3- Pyri di n- 3-yl - phenoxazi n- 10-y -aza-
bi cycl o[ 3. 2. 1] oct ane- 8- carboxylic acid tyl ester, 4 To a m xture of

3-pyridyl boronic acid (70.1 nmg, 0.57 1), 2Fe(P- tBu2)2PdCl 2 (62 ny,
0. 095 mml ), potassium carbonate (8 7 0.63 mvl) was added a sol ution of
endo- 3- ( 3- chl or ophenoxazi n- 10-yl ) - 8¢aza- bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic

acid tert-butyl ester, 3j (135 ng, 0.317 mmol) in dioxane (3 nL, degassed
with argon for 5 EndOpﬁ-P(yridthM-ép (8Tpwridins2-yinethyl8-azashieyclof8.2A0o0@-f or 30

mnin a mcrowave (300 W. The mI i e,was_al.lowed to cool to it, water
and et hyl acetate were added. é” %WE"P&%P" separated, dried over

MySO4, filtered, BemgearPagpRatRh éﬁhwm?étﬂod&ésdﬁbeeﬁn Progiriuid, WO 20061069276
PCT1U820051046691 title co

endo- 3- ( 3- pylsl-l tiuting #2qE0r @aﬁﬁmyem § MNgpckyl)-3-pyridin-3-yl-10H-

bi cycl o[ 3. 2. _ mat eri al

was used as su (%1 ; eBEEféHr@%‘lbrl gg@ﬁ g%w roc}égglbgje%g%m 3%) 3-H1ﬁ

Endo- 10- ( 8- Atetraziob§of )o]BH-phandxazines 4bl andR-pyridyticarboxaldghyde 0k2-
pyridylcarboxaldehyde, the title compound endo-3-pyridin-3-yl-10-(8-pyridin-2-
yimethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-phenoxazine, 7j was obtained as a

TFA sait. MS m/z (MH") 461.2.

Cor
N
N 8

oéﬁ

Endo-10-(8-Furan-3-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-
3-yl-10H-phenoxazine, 8
Using an adaptation of the method described in Procedure 9,
substituting endo-10-(8-aza-bicyclo[3.2.1]oct-3-yi)-3-pyridin-3-y1-10H-
phenoxazine, 5 for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1H-
tetrazol-5-yl)-10H-phenoxazine, 4b and 3-furaldehyde for 2-
pyridylcarboxaldehyde, the title compound endo-10-(8-furan-3-ylmethyl-8-aza-
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phenoxazi ne, 5] The crude endo- 3-(3-pyridin-3-yl-phenoxazi n-10-yl)-8-aza-

bi cycl o[ 3.2. 1] octane-8-carboxylic acid tert-butyl ester, 4j, obtained from
the previous reaction, was treated with TFA (3 nlL), and the m xture was
stirred for 30 mn at rt. The TFA was renoved under a nitrogen stream and
the resi dusvoems/no@ard fi ed via reverse phase HPLC (el uentcgnashososs9110% t o
30% CH3CN in water containing 0.1 % TFA). The desired fractions were

conbi ned, |yophilized, and dissolved in diethyl ether. The solution was
washed with a saturated NaHCO3 sol uti on. The aqueous phase was washed with

di et hyl et herbicygle[3thdloctEbihpwridingani 10 phanexazioe eBjdvasebtained agmsO4,
filtered, and r W 58 ng (43% for 2 steps) of title conpound
endo- 10- ( 8- azgex%lggyy%%% g""i'] )lo?f@% yl }3- pyri di n- 3-yl - 104 phenoxazi ne, 5j.
M5 mlz(WH') 370.2. Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-3-pyridi n-3-yl- 10H phenoxazi ne, 6] Using an adaptation of the
met hod described in Procedure 9, substitutingf®
endo- 10- (8- aza- bi cycl o[ 3. 2. 1] oct - 3-- 1 j_cH
3. 2
&t 10

yl - 10H phenoxazi ne, 5j
for the HO salt of 10-(8-aza-bicyc oct-3-yl)-3-(1H

tetrazol -5-yl)-1 OH phenoxazi ne, 4b | acetal dehyde for 2-

pyri dyl car boxal dehyde, the title conpoudd endo-10- (8- phenet hyl - 8- aza-

bi cycl o[ 3. 2. 1] oct-3-yl r3-pyridin-3-yl - phenoxazi ne, 6] was obtained as a
TFA salt. Ms nfz (MN 474.2. 106 WD 20 69%76 PCT/ US2005/ 046691 ~N 7]
Endo- 3- Pyri di n-3-yl - 10- (8- pyri di n- 2-yl hyl - 8-aza-bicyclo[3.2.1 ]Joct-
3-yl)-10H phenoxazi ne, 7] Using an at i QNJOBoisBe Net hod described in
Procedure 9, substituting endo-10-(8-laza- bi cycl o[ 3. 2. |
J]oct-3-yl)-3-pyridin-3-yl-10H4 phenoxazine, 5 for the HC salt of

10- ( 8- aza- bi cycl o[ 3. 2. 1 Frre-3Pyriding3-ylt194(8-thiophen-2-ylmethyl-8-aza-

bicyclo]3.2.1]Joct-3-yl)-10H-phenoxazine, 9j 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-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 2-
thiophene carboxaldehyde for 2-pyridylcarboxaldehyde, the title compound
endo-3-pyridin-3-yl-10-(8-thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine, 9j was obtained as a TFA salt. MS m/z (MH") 466.2.

CLC”
ﬁ 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-chioro-phenoxazin-10-yl)}-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acld tert-butyl ester, 3j for endo-3-(3-pyridin-3-yl-phenoxazin-10-yi)-
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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tetrazol -5-yl)-1 OH phenoxazi ne, 4b and 2-pyridyl carboxal dehyde for 2-
pyri dyl car boxal dehyde, the title conpound

endo- 3- pyri di n-3-yl - 10- (6- pyri di n-2- yl nethyl -8-aza-bicyclo[3.2.1

] oct-3-yl)-10H phenoxazine, 7] was obtained as a TFA salt. MS nmz (WVH)
461.2. a O WO2Ws6/0p9276N 8] Ccr, PCT/US2005/046691
Endo- 10- ( 8- Fur an- 3-yl net hyl - 8- aza-bi cycl o[ 3. 2.1 ]Joct-3-yl)-3-pyridin-
3-yl - 10H phenoxazi ne, 8] Using an adaptation of the nethod described in

Procedure 9, (?tltutln endo- 10- ( 8- aza- bi cycl O{:l 2.1
CHeNimwalerieOnistning Retse-TEAInbS BYZ (NHA T 1o salt of

]oct-3-yl)-3-
10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 pI-S yl )-1 O+ phenoxazi ne, 4b
and 3-fural dehyde for 2- pyridyl carboxa the title conpound

endo- 10- ( 8- furan- 3-yl net hyl - 8-aza 107 WO 2006/ 069276 PCT/ US2005/ 046691
bi cycl o[ 3. 2. 1] oct-3-yl)-3-pyridin-3-yl-10H phenoxazi ne, 8j i

\@s obtained as a
TFA salt. M5 mz ( MALAB0 XC N 9j sP¥ha- 38974819 Endo ridi
n- 3-yl - 10- (8-t hi op| 2- w t hyl 5*0H
bi cycl o[ 3. 2. 1] oct - 3>¥1)N10H pheno@ﬁe U,:an aptati on of the
S

met hod described in Prggedure 9 tltutl ng endoN10-1(8-aza- TFA

bi cycl o[ 3. 2. 1] oct - 3-ylfy= pyr| dldj) g. (g'b heno%e 5] for the HCl salt
N

of 10- (8-aza-bicyclo ﬁ tetr 5-yl) - 10+ phenoxazi ne,
4b and 2- thi ophene car) oxal ehyde1f4cmox§&mpyr| dyl c oxalidehyde, the title
conpound endo- 3-pyrid i~%f-3-yl - 10 (8+:0i ophen- 2-yl hyl - 8-aza-bicyclo[3.2.1

Joct-3-yl)-1 O4 phenoxazi ne, was obtained as a Asalt. Msnz (MN
466. 2. c(:: zcl y
~3 N
X ~
@z o ©E
NaBH(OAc);
2k CICH,CH,Cl 3k
N N
H

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-pyridyl 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-yi)-3-pyridin-4-yl-10H-
phenoxazine, 2k
Using an adaptation of the method described in Procedure 25,
substituting endo-3-(3-pyridin-4-yi-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]loctane-8-carboxylic acid tert-butyl ester, 1k for endo-3-(3-pyridin-
3-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyl
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100 N H Endo-10-(8-Aza-bicyclo[3.2.1 Joct-3-yl)-3-ch | oro-10H phenoxazi ne,
10 Using an adaptation of the nethod described in Procedure 25,
substituting endo- 3-(3-chl oro-phenoxazi n-10-yl)-8-aza-bi cycl o[ 3. 2. |

] oct ane- 8- carboxylic acid tert-butyl ester, 3j for

endo- 3- ( 3- pyoieleeB76/| - phenoxazi n- 10-yl ) - 8-aza- bi cycl o[P&TAIS2005/046691

] oct ane-8-carboxylic acid tert-butyl ester, 4j, the title conpound

endo- 10- ( 8- aza- bi cycl 0o[3.2.1 ]-oct-3- yI) 3-chl oro- 10H phenoxazi ne, 101 was

bt ai ned FA t HPLC f t 108 WO
2006/ 069275 FEIARSHHEHOROTS Bede-T I PR BRI 0 EHPHPAT S 2

(M) 327.1. Wﬁ%rﬁxéﬁmé@k W%lgdbf‘élﬂ_é:d%s er%'ieéafﬁ e Vst phadb ﬂPLl@COG Boc
1, 4- di oxane k H20 Boc NaBH( QAc) 3 "2k Cl CH2CH2Cl 3Kk

N N H Endo- wtﬁgamﬁewqmarqﬂlerpihé%%ﬁaﬁp%{anG}N)msuﬁQrapontammg01%
bi cycl o 3. 2. L}p@t q\ﬂgrﬁfzg éybgc acid tert-butyl ester, 1k Using an
e net

adaptation of 't cr| ed in Procedure 24,
Endo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-
10H-phenoxazine, 3k
Using an adaptation of the method described in Procedure 9,
substituting the TFA sait of endo-10-(8-aza-blcyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-
10H-phenoxazine, 2k for the HCI salt of 10-(8-aza-bicycio[3.2.1]oct-3-yl)-3-(1H-
tetrazol-5-yl)-10H-phenoxazine, 4b and phenyl acetaldehyde for 2-pyridyl
carboxaldehyde, the title compound endo-10-(8-phenethyl-8-aza-
bicyclof3.2.1]Joct-3-yl)}3-pyridin-4-yl-10H-phenoxazine, 3k was obtained as a
TFA salt. MS m/z (MH") 474.3.

4k

Endo-3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicycio[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[3.2.1joct-3-y1)-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, the title compound endo-3-pyridin-4-yl-10-
(8-pyridin-2-yimethyl-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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substituting 4-pyridyl boronic acid for 3-pyridyl boronic acid, the title

conpound endo-3-(3-pyrid in-4-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1

] oct ane- 8- carboxylic acid tort-butyl ester, 1k was obtai ned.

Endo- 10- (8- Aza-bicycl 0[3.2.1 Joct-3-yl)-3-pyridin-4-yl-10H phenoxazi ne, 2k

Usi ng an adupgisioen?’of the nmet hod described in Procedur ecafis2osaksssi t uti ng

endo- 3- ( 3- pyri di n-4-yl - phenoxazi n- 10-yl ) - 8- aza-

bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 1k for

endo- 3- (3-pyridi n- 3-yl - phenoxazi n-10-yl) - 8- aza- icyclo[3 2.1

] - oct ane-8-carboxylic acid tert-butyl 109 WO 2006/ ¥69276 PCT/ US2005/ 046691

ester, 4j, the title conpound endo- o[ 3. 2.

]oct-3-yl)-3-pyridin-4- yl-10H phen was obtained as a TFA salt

after reverse phase HPLC purificatiof t gradient: 10%to 30% CH3CN in

water containing 0.1% TFA). MS mz (N+H! 370. 2.
@

Endo- 10- ( 8- Phenet hyl - 8- aza- bi cycl o[ 3. 2. oct-3-yl)-3-pyridin-4-yl-

1CH phenoxazi ne, 3k Using an adaptatio t h&® met hod described in Procedure
9, substituting the TFA salt of endo-10%(8-aza-bicyclo[3.2.1
Joct-3-yl)-3-pyridin-4-yl- 104+ phen?{ﬁ%e, 2k for the HC salt of
10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3 tetrazol -5-yl)-10H phenoxazi ne, 4b

and phenyl acet al d car bo ald h ound
endoplo {8 phenet cy ?glﬁgFuraRyar-yl%Yethyl- -aza- lcyc ofédf’l]ocr%%-yll)%-pyn dine

bi cycl o[ 3.2.1] oct-3-yl)-3- pyr| dw:y|4my4 p“g—b@mmm ne, 3k was obtained as a
TFA salt. M8 mz EJM—H) 474.3 ndo- 3- Pyri di

n- 4-yl - 10- ( 8- pyri &sing-an §dmtatn9m otsthaiaetbo@gl@w[b@dzn Prcpfacture 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-bicycio[3.2.1]Joct-3-y)-3-(1H-
tetrazol-5-yl}-10H-phenoxazine, 4b and 3-furaidehyde for 2-
pyridylcarboxaldehyde, the title compound endo-10-(8-furan-3-yimethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-phenoxazine, 5k was obtained as a
TFA salt. MS m/z (MH") 450.3.

“ N
@0 . !
N
6k
S
\ |
Endo-3-Pyridin-4-yl-10-(8-thiophen-2-yimethyl-8-aza-
bicyclo[3.2.1]oct-3-yi)-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-yl)-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-y1}-10H-phenoxazine, 6k was obtained as
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3-yi)-10H phenoxazi ne, 4k Using an adaptation of the nmethod described in
Procedure 9, substituting the TFA salt of

endo- 10- (8-aza-bicycl o[ 3.2. 1]oct-3-yl)-3-pyridin-4-yl- 1 OH phenoxazi ne, 2k
for the HO salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(IH

t et razol - 5- W0)20606P236enoxazi ne, 4b, the title conpound PCT/US2005/046691

endo- 3-pyridi n-4-yl-10- (8-pyridin-2-ylnmethyl-8-aza-bicyclo[3.2.1

] oct - 3-yl)-10H phenoxazi ne, 4k was obtained as a TFA salt. M5 nlz (MH)
461.3. 110 WO 2006/ 069276 PCTI US2005/046691 N | O N \ A 5k N Qc~

Endo- 10- ( 8- Fua IFASajll MS nyk (MHay46®Rcycl o[ 3. 2.1 Joct-3-yl)-3-pyrid i n-

4-yl - 10H phenoxazi ne, 5k Using an adaptation of the nethod described in
Procedure 9, substituting the TFA salt of

endo- 10- (8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) -BXAMPLE D- 4-yl - | OH phenoxazi ne, 2k
for the HO salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(IH

tetrazol -5-yl)-10H phenoxazi ne, 4b and 3-fural dehyde for 2-

pyridyl carboxal dehyde, the title conpound endo-10-(8.furan-3-yi methyl - -

bi cycl o[ 3. 2. 1] oct - 3-yl ) FR-pyLi di Ehenoxam €, 5k was optai ned as| a
TFA salt. MS nl/z (MN 45 AG BoH
Endo- 3- Pyri di n-4-yl - 1( opheh= 2-N/1 &t hyl - 8 |az -

bi cycl o[ 3. 2. 1] oct - 3 yJ_)_l_O.HLp.b,enoxaz e, 6k UsjngNan _adaptation
met hod descri bed |n Pr ocdfdﬂ@g 9, I Cp;Fe(PtBu,),PdCl, —

1'3 oc 1,4-dioxane N 2
H0 Boc
= ] o |
0 2N 0 SR\
X wo (L
TFA N O/\ N
N NaBH(OAc), S
N CICH,CH,C N

Exo-3-(3-Chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-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]Joctane-
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, 1l was obtained.

Endo- 3-(3-Pyridin-4-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 21
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substituting the TFA salt of

endo- 10- (8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl- 1 OH phenoxazi ne, 2k
for the HCO salt of 10-(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 H

tetrazol -5-yl)-10H phenoxazi ne, 41b and 2-thi ophene carboxal dehyde for 2-
pyri dyl car voxloetedeyde, the title conmpound PCT/US2005/046691

endo- 3- pyridi n-4-yl -10- (8-t hi ophen- 2-yi net hyl - 8-aza-bi cyci o[ 3. 2. |

| oot - 3-yl ) - 10H phenoxazi ne, 6k vvas obt ai ned as 111 WD 2006/ 069276

PCT/ US2005/ 046691 a TFA salt. mz (MH) 466.2. EXAMPLE L F aNz O/ |
(roHazl i 1/ 1/ iu!ﬁm@mdeat@lhenp{)mgnbad:d@scmd iN Precegured@dBoc 1, 4- di oxane

2L o o (20 oxb Aol i I DRRKEE 2 edyg e N

car boxyl i ¢ actatboylic abvdttyl‘t—ln@laster,lﬂl ftlsénmdp-34(3-atbpipitenorazih- 1t0ad)-Beizhod
described in Proc%)

o 3+ (4- chi SIEEBRIeRapR G BhIG A teg-butyl eptarfisths tieeamapgund -
5 by oxy- 4 (B e L5 e ey moaspie.edld,
met hyl est er ,teftzbutyl I@étqri 2l was ebfaednd
exo- 3- ( 3- chlorophenoxa2|n 10-y1)-8-aza-bicycl o[ 3. 2. 1] oct ane- 8-
Ex0-3-(3-Pyridin-3-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-
8-carboxylic acid tert-butyl ester, 31 Using an adaptation of the method
described in Procedure 25, substituting exo-3-(3-pyridin-3-yl-phenoxazin-10-yl)-
8-aza-bicycio[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2l 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 exo-3-(3-pyridin-3-yl-phenoxazin-10-yl)-
8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 31 was obtained as
a TFA salt after reverse phase HPLC purification (eluent gradient: 10% to 30%

CH3CN in water containing 0.1% TFA). MS nv/z (MH") 370.2.

Exo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-
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-butyt ester, 3l for the HCI salt of 10-
(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1H-tetrazol-5-y1}-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-y1)-3-pyridin-3-yl-10H-phenoxazine, 4l
was obtained as a TFA salt. MS m/z (MH") 474.3.
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carboxylic acid tert-butyl ester, 11 was obtai ned. Endo-
3-(3-Pyridin-4-yl-phenoxazi n-10-yl)-8-aza- bicycl o[ 3. 2. 1] octane-8-carboxylic
acid tart-butyl ester, 21 112 WD 2006/ 069276 PCT/ US2005/ 046691 Usi ng an
adaptati on of the nethod described in Procedure 24, substituting

exo- 3- ( 3- cwonasmsenioxazi n- 10-y1) - 8- aza- bi cycl o[ 3. 2. | | ocraAnEs2805/0¢@Phoxyl i c
acid tert-butyl ester, | | for endo-3-(3-chl orophenoxazi n-10-yl)-8-aza-

bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 3j, the title
conmpound 3-
(3-pyridin-4-yl -phenoxazi n-10-yl ) - 8- aza blcyclo 3.
acid tert-butyl ester, 21 was obta Pyrld

n- 3-yl - phenoxazi n- 10- y1) 8-aza- blcy 3 2 octane- 8-carboxylic acid
tert-butyl ester, 31 Using an adapta No he nmethod described in
Procedure 25, substltutlng exo- 3-( 3- py 3 yI phenoxazi n- 10-yl) -
8-aza-bicyc|o[3 2. 1] oct ane- 8- car boxyl i *ac prt- butyl ester, 21 for
endo- 3- (3- pyri di n-3-yl - phenoxazi n- 10- y1 8- aza blcyclo[3 2.1

] -octane-8-carboxylic acid tert-buty| ester, 4j, the title conpound
I
!

| ] oct ane- 8- car boxylic

exo- 3- (3- pyridi n-3-yl - phenoxazi n- 10
8-aza- bi cycl o[ 3. 2. 1] oct ane- 8- car box acid tert-butyl ester, 31 was
obtained as a TFA salt _after reverse phase HPLC purification (eluent

gradient: 10%to 35%0-3Ryusin-A-Wed PdB-rusidiniZyimethyl8azabicyelel:?-d]qait+)

370. 2. Exo- 10- ( 8- Phenet hyl - 8-az 0 3-yl)-3-pyridin-3-yl-
OH phenoxazi ne, 41 Using an adgp*i!a?wg éinkétgilod described in Procedure

9, substituting tumg" BA aglaptation of the method descnbed in Procedure 9,

exo- 3-( 3- pyr|d|n3 h xazin-10.y1l)-8-aza- .

b cyel o3 3. SIS P TPBSEH o exdalc e Butohenaupain- 10 Bsp%a e Hat sl
of 10- (8- azabr@cfdl{s|20{]8ct&né-d-©é‘rbo>%rl“¢|abrd3teﬁ1butyl ester, 31 for the HCl salt of10-
Htetrazol OH phenoxazi ne h | acetal de ehyde for 2-pyridyl

car boxal dehy -aztarr@cyqlq[pe'z tloRba h@ (e‘l,(-bteir@zol 5-yI}-10H-phenoxazine, 4b, the tltle

41 Puas. obt ai SEPATE SHERRITIE RO RS g bioplis AR 1e

vl 10H—phenoxaz|ne 51 was obtained as a TFA salt. MS m/z (MH") 461.3,

6l

Exo-10-(8-Furan-3-yimethyl-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-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acld tert-butyi 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-
yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)}-3-pyridin-3-yl-10H-phenoxazine, 6] was
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WO 2006/ 069276 PCT/ US2005/046691 \ Ol \ \ N 51

Exo- 3-Pyridi n-3-yl -10-(8-pyridin-2-yl net hyl -8-aza-bi cyclo[3.2.1 ]oct-
3-yl)-10H phenoxazi ne, 51 Using an adaptation of the nmethod described in
Procedure 9, substituting the TFA salt of

exo- 3- ( 3- py¥PA0O2Y8 - phenoxazi n- 10-yl ) - 8- aza- bi cycl o] BCRUB2005/046691

] oct ane-8-carboxylic acid tert-butyl ester, 31 for the HCl salt of 10-
(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1Htetrazol -5-yl } 10H phenoxazi ne, 4b, the
title conpou gi

exo- 3-pyri di @P '@@jﬁ%a(@qb§?WdM§’@&Jhﬂiﬂﬁ§p28 aza- bi cycl o[ 3. 2. 1] oct - 3-
yl)-10H phenoxazi ne, 51 was obtained as a TFA salt. M mz (Md) 461.3. ON
61 N Oc~ Exo-10-(8-Furan-3-yl nethyl-8-aza-bicyclo[3.2.1
]oct-3-yi)-3-pyridin- 3- yI-lOH—phenoxazine 61 Lbing an adaptation of the

met hod described in Procedure 9, b e TFA salt of

exo- 3- ( 3- pyri di n- 3-yl - phenoxazi n- 10

bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic aC| st yI ester, 31 for the HCl salt
tetrazol -5-yl)-10H phenoxazi ne,

of 10- (8-aza-bicyclo[3.2.1]oct-3-yl)- 3
4b and 3- fural dehyde for 2-pyridyl carb \ deh_}{de, the title conmpound
42, 1

exo- 10- (8- furan-3- yl net hyl - 8-aza-bi cycl §
Joct-3-yl)-3-pyridin-3-yl-10H phenoxazi ne N 61 was 114 WD 2006/ 069276

PCTI US2005/ 046691 obtained as a TFA s H MS mz (MH) 450.2. I~ 0C ¢ N
71 H Exo-10-(8-Aza-bicyclo[3. 2 1]oct-3-yl)-3-chloro-1 H-phenoxazine, 7i

Using an adaptation of the method described in Procedure 25,

substituting exo-3-(3-chloro-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester, 1! 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 exo-10-(8-aza-bicyclo[3.2.1]-0ct-3-yl)-3-chloro-10H-phenoxazine, 71
was obtained as a TFA salt after reverse phase HPLC purification (eluent:
CH3CN in water containing 0.1% TFA). MS mvz (MH") 327.1.
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Exo- 10- (8- Aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) - 3-chl or o- 10H phenoxazi ne, 71 Using an
adapt ati on of the nethod described in Procedure 25, substituting

exo- 3- (3-chl or o- phenoxazi n- 10-yl ) - 8- aza- bi cycl o[ 3. 2. 1] oct ane-8- carboxylic
acid tert-butyl ester, Il for endo-3-(3-pyridin-3-yl-phenoxazin-10-yl)-

8- aza- bi cywWm$08s/859276] oct ane- 8- car boxylic acid tert-but yPCEES2805/044§91 t he
title conpound exo-10-(8-aza-bicyclo[3.2.1

]-oct-3-yl)-3-chl oro- 10H phenoxazine, 71 was obtained as a TFA salt after
reverse phase HPLC purification (el uen})g&ﬁ_%%ﬂi/ n water containing 0.1%
TFA). M5 mlz (MH) 327.1. 115 WD 2006/ U52005/ 046691 EXAMPLE M
Xt1dl ci EXNI 11 X TFA CP2Fe(PtBu2 2PdCl2 N ° 11 1, 4-dioxane N Im Boc HO
Bioc / NO\ \ I \ CHOO NN NaBH(OAc)3 - CCH2CH2CI H N 2m 3m Exo-
3-(3-Pyridin-4-yl -phenoxazi n-10-y1) - 8- aza- bi cycl o[ 3. 2. 1 ] oct ane-

8-carboxylic acid tart- butyI ester; 1m Using an adaptatio Nthe met hod
descri bed in Procegtfe thstituting 4-pyri dyI ig agid for
3-pyridyl boronic , |tIe o8 exs -4-yl-ph a

noxazi n-10-y1)-8-az3 Nc o[ 3. 24 lbctane- 8-

. N TFA
S Cp,Fe(PtBu,),PdCl, 7
N 1 K,CO4 e
éoc 1,4-dioxane N im
|
H,0 Boc
@E Y O oo™
> N
NaBH(OAc);
:——,, CICH,CHCI 7
L N ) 2m _\“ “ 3m
b N

Exo- 3-(3-Pyridin-4-yl-phenoxazin-10-yl)-8-aza-bicyclof3.2.1Joctane-
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]octane-8-carboxylic
acid tert-butyl ester, 1m was obtained.

Exo0-10-(8-Aza-bicyclo]3.2.1Joct-3-yl)-3-pyridin-4-yl-10H-
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]Joctane-
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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acid tert-butyl ester, 1mwas obtained. Exo-10-(8-Aza-bicyclo[3.2.1
Joct-3-yl)-3-pyridin-4-yl-1 OH phenoxazine, 2m Using an adaptation of the
nmet hod described in Procedure 25, substituting

exo0- 3- (3-pyri di n-4-yl - phenoxazi n-10-yl)-8-aza-bicyclo[3.2.1 ]octane-

8- car boxyl wo a@idsrrert - butyl ester, 11 for PCT/US2005/046691

endo- 3- ( 3- pyri di n- 3-yl - phenoxazi n- 10-

yl)-8-aza-bicycl o[ 3. 2. 1] -octane-8-carboxylic acid tert-butyl ester, 4j, the

Eai(z)l- io} (l g \é\?é:-% %@g@@@%@?ﬁ l%gaé&;@gﬁ é&?’%@%ﬁgﬁgpiﬁwﬁo%henoxazi ne, 2m
Oradientt 10% Lo 30% CLOCN |1 dat or comta mng QoL 2o AL VB gz (M)
90 5 o 1P BRI AR ot Bo%yiorbPaChaN ) svaley ardining % o4y - 1

OH phenoxazim)_Qm;lpﬁjzzmmr:ga@gpt ation of the nmethod described in Procedure
9, substituting the TFA salt of
exo0-10- (8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl- 1 O4 phenoxazi ne, 2m

f t he HC | t - bi - 3z yl .

Htetrazol -5 yl) 1%%ﬂ%‘ﬁ%ﬂ‘%?‘ﬁ@’:!"ﬂ%*%%@'céﬁ%?-“tleétérﬂ%ﬁ?&b#'a-ﬂ-vj:b%ﬂ-i dy|

car boxal dehyde, the title conpound phemok@zing; menet hyl - 8- aza- .

Dy Cl oL 2 11 0Ct o b BeBbiaioh B i redhod cBocHSad A Bcedipe 47 ©71 a1 ned as @
Exo- 3- Pyri di rkuﬁsﬂﬂutiﬂn&ﬂ(ﬁfws?ﬁio'ﬂeﬁo-x br(BIdle_méirc&i{Qin ]serfrtgé{-g[)-%qc?}fri'airl-aﬁﬁs

3-yl)-10H phenoxazi ne, Usi ng an adaptation of the 0d described in
Procedure 9, 10H-phenoxazine, 2m for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-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-4-yl-10H-phenoxazine, 3m was obtained as a

TFA sait. MS m/z (MH") 474.3.

“ N
N

N
N\.
(Y
Exo-3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicycio[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-y1)-3-pyridin-4-yl-
10H-phenoxazine, 2m for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-
(1H-tetrazol-5-yl)-10H-phenoxazine, 4b, the title compound exo-3-pyridin-4-yl-
1 0—(8-pyrldin-2-ylmethyI—B-aza-bir_;ycIo[S.Z.1 Joct-3-yl)-10H-phenoxazine, 4m
was obtained as a TFA salt. MS m/z (MH") 461.2,
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substituting the TFA salt of exo-10-(8-aza-bicyclo[3.2.1
Joct-3-yl)-3-pyridin-4-yl- | OH phenoxazine, 2mfor the HO salt of

10- (8-aza-bicyclo[3.2.1]oct-3-yl)-3- (IHtetrazol-5-yl)-1 OH phenoxazi ne,
4b, the title compound exo- 3-pyridin-4-yl -

10- (8- pyri sionzoBe/gebzmet hyl - 8- aza- bi cycl o[ 3. 2. 1 ] oct - 3- y| ) RAT/THOPHEEkazi ne,
was obtained as a TFA salt. Ms mz (M#H) 461.2. 117 WO 2006/ 069276

PCT/ US2005/046691 N O I \' I 5m N Cc~

Exo- 10- ( 8- Fur an- 3-yl net hyl - 8-aza-bicycl o[ 3.2.1 Jggt-3-yl)-3-pyridin-4-

yl - 10H phenoxazi ne, 5m Usi ng an adaptati on of tfke lthod described in

Procedure 9, substituting the TFA sak{_¥© S
exo-10- (8-aza-bicyclo[3.2.1]oct-3-vyl - py n-4-yl - 104 phenoxazi ne, 2m
for the HCl salt of 10-(8-aza-bicycl 0F3. "R 'IM6ct-3-yl)-3 (1
H tetrazol - 5-yl ) - 10H phenoxazi ne, 4b an?j: ur al dehyde for 2-pyridyl

&

car boxal dehyde, the title conpound exo-[k0=[8-furan-3-yl net hyl - 8-aza-
bicyclo[3.2. 1]oct-3-yl)-3-pyridin-4-yl:
a TFA salt. MSsnmz (M#) 450.2. EXAMPLEINOHF / I I OCN\ NH 02N CN N
NaN3 NH4Cl K2C03 - DWF N'2bDIVFO®)InBocBoc NNNN OI NO1

Exo-10-{8-Furan-3-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-
yl-10H-phenoxazine, 5m

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-yI)-3-pyridin-4-yl-
10H-phenoxazine, 2m for the HCI salt of 10-(8-aza-bicyclo[3.2.1]oct-3-yi)-3-
(1H-tetrazol-5-yl)-10H-phenoxazine, 4b and 3-furaldehyde for 2-pyridyi
carboxaldehyde, the title compound exo-10-(8-furan-3-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-phenoxazine, 5m was obtained as a
TFA salt. MS m/z (MH") 450.2.

EXAMPLE N
OH F. o] CN
K . CLIT
NH O.N CN N —_—
> NH,CI
R K2CO3 S DMF
N~ 2b DMF N 1n
|
éoc Boc

~N N-N
!

A

hrl "N ‘N
0 AN o} N
H H
N HC N
5 2n dioxane E% 3n

N N
' H

Exo- 3-(3-Cyano-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-
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4m

piP8hoxazi ne, 5m was obt ai ned as



Il NI H NI H HCO dioxane 2n 3n NN Boc H Exo-

3-(3- Cyano- phenoxazi n- 10-yl ) -8-aza-bicyclo[3.2.1 Joctane-8 118 WO

2006/ 069276 PCT/ US2005/ 046691 carboxylic acid tert-butyl ester, In Using an
adaptation of the nmethod described in Procedure 6, substituting

exo- 3- ( 2- hydr wa6/06p2vény| am no) - 8- aza- bi cycl o[ 3. 2. 1 ] oct aMErBS20e5dHydkyl i ¢ aci d
tert-butyl ester, 2b for endo-3-(2-hydroxy-phenyl am no) - 8 aza-

bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, b, the title

conmpound exo- 3-(3-cyano- phggmigﬁag{s%éﬁ_,gum%s%rcxﬁl 0[3 2.1

] oct ane- 8-carboxylic acid ter was’obtai ned. Ms nlz (MN
439.9. Exo0-3-[3- (]U&rhg’ ah mdaptation pf Yhephethod alescrlhéld inl ProBedura-6,

b lo[3.2.1 - dtert Us

ot ot onofSERfiEe e LS mee Bherdbabiret i okida R heenge° "

exo- 3- ( 3- cyartsarabgm@é%mltartlb&yndsleerrcﬁtehuwdmﬁ;?draxytph@ﬁgﬂam 8 &a-boxylic
acid tert-butyl ester f or endo-3-(3-c ano- phenoxazi n-"10-yl

aza- bi cycl of 3blgyciq[§c2c ia]ﬁ@taaenﬂawbs@wlnc@cwcteﬂ-htéyltes{cﬁn b, fégtt@ls compounﬂe title

d - _

E?gly)grg[se)z(ol octa %Jé‘nb?rtgég Zl"(? 1§3h)aé)?ert 0;[7? éqy&éné ?\cza?boxy“%?gdned VS
nz (MH+) 460ei-buid®sid; 18 wasobiitiogd. MS?m&(MI-]i()GtSQGD yl)-3- (1

H-t et | -5-yl)-10H ph d th t hod
desgrirgzg in >F/>r z)cedur epgnoéua@;@?{.ﬂ?wﬁ? '&%’?%%ﬁgm%h%ﬂ -aza-
H-tetrazol - 5-yl') - phayieya[3.2.3focthhe-3- @?aoi@ylwséndt%r@b eeﬁsram 8- carboxylic

acid tert-butyl ester 2n for endo-3 Htetrazol - 5-

phenoxazi n- 10-yl ] léS'ﬁﬁén@ﬁé?@“@[‘@fﬂ“elmetb@ﬂmcﬁb%mﬂﬁ'ﬁfﬁgl@'e%| d tert-butyl

ester, 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-(1H-tetrazol-5-yl}-phenoxazin-10-yl]-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 2n was obtained. MS
m/z (MH") 460.9.

Exo-10-(8-Aza-bicyclo[3.2.1]Joct-3-yl)-3-(1H-tetrazol-5-yl)-10H-
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 terf-butyt 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: CH;CN in water containing 0.1% TFA). MS m/z
(MH") 360.9.

Lo

I
N "

N
H

Exo-10-{8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-

4n
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4b, the title compound exo-10-(8-aza-bhicyclo[3.2.1]oct-3-yl)-3-(1
Htetrazol -5- yl)-10H phenoxazi ne, 3n was obtained as a TFA salt after
purification via reverse phase HPLC (eluent: CH3CN in water containing 0.1 %
TFA). Ms mz (MH) 360.9. OCN N 4n H Exo-10-(8-Aza-bicyclo[3.2.1

] oct - 3-yl ) - MEROpGHEATKazi ne-3- 119 WD 20061069276 PCT1USHONGS068686501
carbonitrile, 4n Using an adaptation of the nethod described in Procedure

25, substituting exo-

3- ( 3-cyano- phenoxazi n- 10-yl ) - 8- aza- blcyclo£3 ] oct ane-8- carboxylic acid
tert-butyl ester, 1n for endo- 3- (3- g#FRNitrile, 4M_ phenoxazi n-10-yl)-

8-aza-bicyclo[ 3.2 | @.ﬁe 4J, and usi ng
a 1:1 solution of%?@ﬁ?&ﬁ%ﬁaﬁ??g?ﬁ%%ﬁé%?&% Lﬁl%b? e conp ound
exo- 10- ( 8- azasubistityiop @8- Q—(Eicgame-ahngxasz}@ phr&razeabicyde[3- Z:alobtamebs-l le, 4n
was obtai ned as, a .TFA salt te se HP ficatio uent
gradi ent: 20059 BOXHIEAC @5&\?@ qﬁi‘? ef" E%WQB% 'pW'ClI'%:iTﬁ—'R}' 30%31
317.9. EXAVPLE 0aBicGhlol b 1fdtarle-82aftNglid\adia herk bltyeBietL 4find uéln 414 o
[1li, H K2C03 di oxane Et NIn N10 N.20 Boc Bloc Bocc NOHCI | 01 H
solution of TFA;CH,Cl instead of neat TFA, the title compound exo-10-(8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carbonitrile, 4n was obtained as a
TFA salt after reverse phase HPLC purification (eluent gradient: 20% to 456%

CH3CN in water containing 0.1% TFA). MS m/z (MH") 317.9.

EXAMPLE O
0 CN ot “f"o\
/
CID e, COT ™ e O
CDl
N NH;0H.HCl N N
ol KoCO4 dioxane
s EtOH ) N
I}l n N 1o N 20
| |
Boc Boc Boc
N-Q
o ! >=o
Hel @ N
—_ H
dioxane N
Ll 30
N
H

Exo0-3-[3-(N-Hydroxycarbamimidoyl)-phenoxazin-10-yl}-8-aza-
bicyclo[3.2.1]octane-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]Joctane-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-butyi ester, 3b, the title
compound exo-3-[3-(N-hydroxycarbamimidoyl)-phenoxazin-10-yl]-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 10 was obtained. MS
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dioxane / N/ 30 NH
Exo- 3-[ 3- (N- Hydr oxycar bam m doyl ) - phenoxazi n- 10-y1] - 8- aza-

bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, o Using an

adaptati on of the nethod described in Procedure 11, substituting

exo- 3- ( 3- cwanseplganxazi n- 10-y1l) - 8-aza- bicyclo[ 3. 2.1 Jog ET%SM%/“& 1boxyl I C
acid tert-butyl ester, 1n for endo-3-(3-cyano-phenoxazi n- fS’ -

aza- bicycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 3b, the title
conmpound exo- 3-[ 3- (N- hydr oxycar bam m doyl ) - phenoxazi n- 10-yl ] -8-aza-

bi cycl o[ 3. 2. YoM es8-Gar boxylic acid tert-butyl ester, |o was obtained. M
120 WD 2006/ 069276 PCTI US2005/ 046691 nfz (MA ) 450.09.

Exo- 3- (3- (5- Ox0- 4, 5-di hydro-[ 1, 2, 4] oxadi azol - 3-yl ) - phenoxazi n- 10-

ylj - 8-aza-bi cycl o[é(@s:[hqs@mn%amya%ﬁ 2%]6%&&&3-;,9%%@@&&{-1020 Usi ng
an adaptation of the nethod describ I n Procedure 12; 'substituting

exo- 3-[ 3- (N— hydvﬂmlbi&mﬁ[a@ﬂlpcﬁanerﬂmaﬂrquilggqlq t@t-émyl esiter; @oo[ 3. 2.
1] oct ane- 8- car boxylj yggaﬂcdd%;a{a?gh ot?H'Peerneﬁ’i%Hq{ej-_sBI]iQ?({ f?nébr’oﬂ&dn&?ewre of

endo- 3- [3 (N- hydroxytcarb enoxazi n-
bi cycl of 3. 2. thcsutulmge&ee&[ﬂs@*hydroxwarhxhrhmﬁeﬁ)&plyénmmz\am0 gzlqi-saamh endo- 3- ( 3-

o oot BERATE S akele PaERRE R St ek OB ALRSEY | ¢ ! ¢
exo- 3- [ 3- ( 5- gxd-4- {guwi ﬁtwcérbaaurﬂﬂd@y @A6kazin-10-yl]-8-aza-

3-yl) - phenoxazi n- - 8-aza-bicyclo 2. l]octane 8- carboxyllc acid

tert-butyl I@@y@@lﬁ @%lomecﬁ:wbﬁ&dw acichted-huty. qsteradd apd gpgod-(3-2. 1

t-3-yl)-1
Laptat ) on or RS RS- e hveidd Z6RRG Bl Bid B9 20
d| hydr o- [ 1, 2butybasteh, 2dpthe3itiel gonudtend exo+ IA[31E-gtd-4 8-dinydrbit 2od]okati®zol] oct ane-
3-yl)-phenoxazin-10-yl}-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl

gster, 20 was obtained.

Exo-3-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)- 10H-phenoxazm-3-yl]-4H-

[1,2,4Joxadiazol-5-one, 30

Using an adaptation of Procedure 8, and substituting exo-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, 20 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-3-[10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10H-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% CH;CN in water containing
0.1% TFA). MS m/z (MH") 376.8.
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carboxylic acid tert-butyl ester, 20 for

endo- 3-[ 3-(1H-tetrazol -5-yl)-phenoxazi n-

10-yi]-8-aza-bicycl o[ 3.2.1]-octane-8-carboxylic acid tert-butyl ester, 4b,
the title conpound

exo- 3- [ 10- (wo amwamészwycl o[ 3. 2. 1] oct - 3-yl ) - 10H phenoxazi nPETSINHP46691

[1, 2, 4] oxadi azol -5-one, 30 was obtained as TFA salt after purification via
reverse phase HPLC (eluent gradient: 20%to 45% CH3CN i n wat er cont ai ni ng
0.1 %TFA). MS mz (MH) 376.8. 121 WO / 6 PCT/ US2005/ 046691
EXAMPLE P MOl CNHOI CN NHZ Mao \ | HN BBr3 HN / F+ N DWW
CH2CI2 M N1p 6N2p F Ove OHOCN OCN bl~ N2 Ow | / N1 / BBr3 6N
CHzClp DMF DMF | 3p 4P N N 3- Met hoxy- 4- (8- net hyl - 8- aza- bi cyq_joo[S 2. éN
]oct-3-ylam no)- benzonitrile,
substituting 8-nethyl-8-aza-

1p Using an @»@ of Procedur

bi'Cycl o[ 3. 2. 1] oct - am ne for the salt of
3- hydr oxy- 4- ( 8* za- bi C| 63s3C0s 1] o 3>F1 ani neprbenzditc aci d

nmet hyl ester, 1a, uor o¥3- W nzene, “fe—for

2-f1 uor oni t r obenzeny, and cesi i car Bffate f pot assiCatlear bgnay e, the
title compound 3-methoxy-4- (8- 4 hyl - 8- aza- N N

1p _ 2p
bi cycl o[ 3. 2. 1] oct - 3-yl am no) - benzonitril e, 1plwas obtai ned as THA salt and
as a mxture of- endo and exo isoners after purlflcatlon Vi a reverse phase

HPLC OMe
_ 7 “OMe D/ BBrs U
® 0. B
DMF
3p 4p

N N
| |

3-Methoxy-4-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-ylamino)-
benzonitrile, 1p

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 title compound 3-methoxy-4-(8-methyl-8-aza-
bicyclo[3.2.1]Joct-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)-
benzonitrilé, 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-ylamine)-benzonitrile, 1p for the
TFA salt of 6-methoxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

122



(eluent gradient: 20%to 45% CH3CN in water containing 0.1 % TFA). Ms niz=
272 (MF1). 3-Hydroxy-4-(8-nethyl-8-aza-bicyclo[3.2.1 ]oct-3-ylam no)-
benzonitrile, 2p Using an adaptation of Procedure 13, substituting the TFA
salt of 3- nethoxy-4-(8-nethyl-8-aza-bicyclo[3.2.1

] oct - 3-yl anRFPeERGNi trile, 1 p for the TFA salt of PCTI/US2005/046691

6- met hoxy- 10- ( 8- phenet hyl - 8- aza- bicycl o[ 3. 2. 1] oct-3-yl)-1 OH 122 WO

2006/ 069276 PCT/ US2005/ 046691 phenoxazi ne-3-carboxylic acid diethyl am de,
6e, the title conpound 3-hydroxy- 4-(8-nethyl-8-aza-bicyclo[3.2.1

| oct - 3- yI ami rRipnpXazimBtoarhaexylio peidatistbyamide deathe title/corapaunghdrhydrosyni xt ur e

f d d I t
o adi ent - 2008 5 R BRSO 2 TIbGE ARO Db ARETE 2RIRS G o8 Lo
(Mr1). 6-Met Msﬂﬂar@cﬁamtm@dmeoﬁendd)and'ek@[s&nibréaiteic;burﬂicﬁtmm YiaCelerse
phenoxazi ne- 3 e8L b [y 3RneR! B8 ATBHEENTR Wl LORERMG. Fos

hydr oxy- 4- (8TM)hMS§1/31259I(Wq50[3 2. 1] oct-3-yl am no)-benzonitrile, 2p for
the TFA salt of

3- hydr oxy- 4- (8- et hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl am no) - benzoic acid
fluoron trobenzene. ¢ RepHPARICIERICIG o R ISR £ T foc YDA
bicyclo[3.2.1 ]Joct-3-yl)-10H phenoxaznes-Garbanitele,t3p | e, 3p was obt ai ned as
TFA salt and as m xture of .endp_and exo is rs aft ur'f' ation via
reverse phase HPMENG:ME a"f‘pt@F‘%P RiOCedes, 4. @ugg%gﬂ%&ﬁefﬁf&) "cont ai ni ng
0.1 % TFA). HyBrdRy-(8- ﬁfé@wﬁ%&i&b:@%&lﬁéﬁ@ﬂbcﬂ&ylammo) benzomtnle 2p for the

O (8- net hyl -8-"aza- bi cycl o[ 3 Egenoxam ne-3-carbonitrile,

4p Using an akdpsaite hwrowvdc@dne@y&&azgmmlod iTlepttwamime)hengoist  6-
carbont tr11 e, 2 B Ba@f Sl eht Ricpo S-rhelt B ayicanzenG nRgR 22 2%
ﬂuoromtrobenzene the title compound 6-methoxy-10-(8-methyl-8-aza-
bicyclo[3.2.1]oct-3-y1)-10H-phenoxazine-3-carbonitrile, 3p 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= 362 (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 8-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-yl)-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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bi cycl o[ 3. 2. 1] oct - 3-yl ) - 10H phenoxazi ne- 3- car boxyl i c acid di ethyl am de, 6e,
the title conmpound 6-hydroxy-10-(8-nethyl-8-aza-bicyclo[3.2.1
]oct-3-yl)-10H phenoxazi ne-3-carbonitrile, 4p was obtained as TFA salt and
as a mxture of endo and exo isomers after purification via reverse phase
HPLC (el uemoO 20g¢/@dd2@nt : 20% t o 45% CH3CN i n wat er cont aPEI/HEROOS/MGEITFA) . MS
mz= 348 (Mt1l). 123 WD 2006/ 069276 PCT/ US2005/ 046691 EXAMPLE Q CHO 1. (a
OS Br NaBH(OAc)3 I \ S elINC) ~ CH3000H/ N N' CCHzCHzCl 1g N 2 HN ~ JIN
H 41 Herrmann's O \~ catalyst \.d % THE Procedure 26
[ 10- ( 8- Fur an- 3-yl met hyl - 8- aza- bi cycl o[ 372 -3-yl)-10H
phenot hi azi n-3-yl ] -pyrrolidin-1-yl-nmethanone, Iq To a solution of a m xture
of endo and exo isoners of 3-brono-10- pi i di n-4-yl -1 OH phenot hi azi ne, A4i
(15 ng, 0.04 mol) in dichloroethapey m-) were added 3 fural dehyde (10
L, 0.12 mol ), acetic acid (5 L) and d| um triaget oxy-hordhydride (17 ng,
0.08 mml ). The ur g rI ovned nJePySAds at Hg @ , @quenched
with a 2N NaCH sol‘?nﬁﬁf The cHg q@ Fe was_absorhed) ontas/a 1 g SPE
cartridge and el u Qd . 10% CIGH2CH20|

- @ 1q

2. HD N
N
H 4 Herrmann's 0@)
catalyst —
Mo{CO)g

DBU
THF

Procedure 26
[10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazin-3-yl]-pyrrolidin-1-yl-methanone, 1q

To a solution of a mixiure of endo and exo isomers of 3-bromo-~10-
piperidin-4-yl-10H-phenothiazine, 4i (15 mg, 0.04 mmol) in dichloroethane (0.4
mL) were added 3-furaldehyde (10 pL, 0.12 mmol), acetic acid (5 pL) and
sodium triacetoxy-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 plL, 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: CH3CN in water containing 0.1% TFA) to yield [10-(8-furan-3-
yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-yl]-pyrrolidin-1-yi-
methanone, 1¢ as a TFA salt and as a mixture of endo and exo isomers. MS
m/z (MH") 486.2.
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met hanol in ethyl acetate containing 1 %triethylamne). The eluent (-15 nl)
was col |l ected and evaporated. The residue was dissolved in THE (0.4 nL),

and pyrrolidine (19 L, 0.15 mml), M(COe (16 ng, 0.06 nmol), Herrnmann's
catalyst (6 ng, 0.006 mmol ), and DBU (27 L, 0.18 nmmmol) were added. The

m xt ure waswor208dicdd’ed in a m crowave oven at 150 C for HCI/ws2m05/0388@1 M Xt ur e
was evaporated, and the residue was purified via reverse phase HPLC (el uent
gradient: CH3CN in water containing 0.1% TFA) to yield [10-(8-furan-3-

yl met hyl - 8-aza-bicyclo[3.2.1
] oct-3-yl)-10H phenot hi azi n-3-yl ] -pyrrolidin-1-

salt and as a m xture of endo and e i 59 z (MH) 486.2. 124 WO
2006/ 069276 PCT/ US2005/ 046691 O | Ef;jfs mICA Ni Zq N

[ 10- ( 8- Phenet hyl - 8- aza- bi cycl o[ 3. 2. 1 ToclN- 3~yi ) - 10H phenot hi azi n- 3-
yi]-pyrrolidin-21-yl-nmethanone, 2q Usin adapt ati on of Procedure 26,
substituting phenyl acetal dehyde for raldéﬁyde, the title conmpound [1
0- ( 8- phenet hyl -8-aza-bicycl0[3.2.1 ]Joct>y

3-yl)-10H phenot hi azi n-3-yl ]-pyrrolidin-
TFA salt and as a m xture of endo and

reverse phase HPLC (el uent gradient:
0.1% TFA). M5 mz= 510.3 (M+l). O

| - nmethanone, | q as a TFA

-yl - met hanone, 2q was obtai ned as
X0 isoners after purification via
%to 45% CH3CN i n wat er contai ni ng
NV C N 3q

[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazin-3-
yl]-pyrrolidin-1-yl-methanone, 2q

Using an adaptation of Procedure 26, substituting phenyl acetaldehyde
for 3-furaldehyde, the title compound [10-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-
3-yl)-10H-phenothiazin-3-yl}-pyrrolidin-1-yl-methanone, 2q 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= 510.3 (M+1).

q

D
5

£

{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-enai
for 3-furaldehyde, the title compound {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
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% CHaCN in
water containing 0.1% TFA). MS m/z=474.2 (M+1).
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N {10-[ 8- (3- Met hyl - but - 2-enyi )-8-aza-bicycl 0[3.2.1 Joct-3-yl]-10H

phenot hi azi n- 3-yl }-pyrrolidin-1-yl-nmethanone, 3q Using an adaptation of
Procedure 26, substituting 3-nethyl-but-2-enal for 3-fural dehyde, the title
conmpound {10-[8-(3-nethyl-but-2-enyl)-8-aza-

bi cycl o[ 3. VAPMEN69376/| | - 10H phenot hi azi n- 3-yl } - pyrrol i dieaTArsgydos/mstdianone, 3q
was obtained as TFA salt and as a m xture of endo and exo isoners after
purification via reverse phase HPLC (eluent gradient: 20%to 45% CH3CN in
water containing 0.1% TFA). M5 nmlz-- 474.2 (Mt1). 125 WO 2006/ 069276

PCT/ US2005/ 046691 O OH er; NNN o

[ 10- (8- Furan-3-yl met hyi - 8-aza-bicyclo[3.2.1 |tbct-3-yl)-1 O+

phenot hi azi n- 3-yl ] - (3- hydr oxy- pyrr BQ- As t hanone, 4q Using an
adapt ati on of Procedure 26, substi I ng ydP'ox v ol i di ne for

pyrrolidine, the title conpound | - 3-yMnet hyi - 8- aza-

N
bi cycl o[ 3. 2. 1] oct - 3-yl ) - 10H phenot hi azijn- 3-yl ] - (3- hydroxy-pyrrolidin-1-yl)-
met hanone, 4q was obtai ned as TFA sal d assqa m xture of endo and exo

i somers after purification via revers ase HPLC (eluent gradient: 20%to
45% CH3CN in water containing 0.1% TFRX). MS mz-- 502.2 (Mfl). O \ / NI /

OH 5
q o

[10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

phenothiazin-3-yl}-(3-hydroxy-pyrrolidin-1-yl)-methanone, 4q

Using an adaptation of Procedure 26, substituting 3-hydroxypyrrolidine
for pyrrolidine, the title compound [10-(8-furan-3-yimethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenathiazin-3-yl]-(3-hydroxy-pyrrolidin-1-yl)-
methanone, 4q 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= 502.2 (M+1).

CO 0o

3q

(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 28, 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-yil-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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N (3-Hydroxy-pyrrolidin-1 yl)-[10-(8-phenethyl-8-aza-bicycl o[ 3. 2. 1]oct -
3-yl)-10H phenot hi azi n- 3-yl ) - net hanone, 5q Usi ng an adaptation of Procedure
26, substituting phenyl acetal dehyde for 3-fural dehyde and

3- hydroxypyrrolidine for pyrrolidine, the title conmpound

(3- hydr oxy-Y¥9reesio6R7¢ n- 1- yl ) - [ 10- ( 8- phenet hyl - 8- aza- bi cyPEITA[S2002/046691
Joct-3-yl)-1 OH phenothi azin-3-yl]-nmethanone, 5q was obtained as TFA salt
and as a mxture of endo and exo isoners after purification via reverse

phase HPLC. (el uent . 0068/ 069276, PCT/ US2005/ Q4 adi ent.- ,20%to
755 o | n WEANE TR 18 b ALC R ayer copmaming O S5 HA). MR8 n O
eq -36 {10g\|}|81)( 3- Met hyl - but - 2-enyl )-8-aza-bicyclo[3.2.1 Joct-3-yl]-10H
phenot hi azl n- 3-yl}-(3-nmet hyl -pyrrolidin-1-yl)-methanone, 6q Using an
adaptati on of Procedure 26, substituting 3-nethyl-but-2-enal for

3-fural dehyde and 3- hydroxypyrrolidine for pyprolidine, the title conpound
{1 0-[8-(3-nethyl-but-2-enyl)-8-aza-b iggcyclo I3.2.1 Joct-3-yl]-10H phenoth

i azi n-3- yI}-(3-rrethyI-pyrroIidi) @ a%@ was obt ai ned as TFA
salt and as a mxture of endo and-exo. |-85QpErs er purification via

reverse phase HPLC (eluent gradient: %to 45% CH3CN i n wat er cont ai ni ng
0.1% TFA). Ms nmlz- 490.2 (M1l). EXAWP O Ngg/ Br HN cc:OAO Herrmann 's

N

£

{10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenothiazin-3-yl}-(3-methyl-pyrrolidin-1-yl)-methanone, 6q

Using an adaptation of Procedure 26, substituting 3-methyl-but-2-enal
for 3-furaldehyde and 3-hydroxypyrrolidine for pyrrolidine, the title compound
{10-[8-(3-methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-phenocthiazin-3-
yi}-(3-methyl-pyrrolidin-1-yl)-methanone, 6q 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% CH;CN In water containing 0.1% TFA). MS m/z=
490.2 (M+1).

EXAMPLE R
S Br HTD S i
S SUC NG § oA
N Herrmann's N
A s oam Ay
\ THF N
Procedure 27
[10-(8-Methyl-8-aza-bicyclo[3.2.1joct-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-
phenaothiazine, 3i (15 mg, 0.04 mmol} in THF (0.3 mL) was added pyrrolidine
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catalyst N S M)YCO6 9r DBUN | THE I Procedure 27

[ 10- (8- Met hyl -8-aza-bicyclo[3.2. | ]Joct-3-yl)-I OH phenothi azin-3-yl]-
pyrrolidin-1-yl-nethanone, 1r To a sol ution of

3- brono- 10- ( 8- net hyl - 8- aza- bi cycl o[ 3. 2. 1] oct-3-yl)-10H phenot hi azi ne, 31(15
mg, 0.04 mwabeosmsodsE (0.3 nl-) was added pyrrolidine Jedu¥¥abhsfa8d) 069276
PCT/ US2005/ 046691 (12 L, 0.15 mmol), M(COe (16 ng, 0.06 mol), Herrmann's
catalyst (6 ng, 0.006 nmol), and DBU (27 L, 0.18 mml), and the m xture was
irradiated in a mcrowave oven at 150 C for 15 min. The m xture was

evapor at ed, (@QdiLt, 0e15 memi)l Md( & by @06 wirdol), NermeanibzatalydtiEnig! uent
gradi ent : Cl—‘élcﬂll I n wat er )dcon??bﬁgn 0. 1% FA)to yield ¢

[ 10- ( 8- net hyJ.086 mo&.@@@p:{za Hy adﬁrgmpl))arlctjhe mixture was irradiated in a

o ondo. and ST idtidria 440G o imTRn" 3 Ebake vBR frabb e Andiie 2 M Xt ure
( I3) F%S]T%e%? Ldrm?;ﬁmpdrﬁipﬂ?vid gég’ef& gm%)HlPI& elachy gma]b? g?%r?l\(l)]mg?tegedur e

) subat 1 ¢ AT, kB B S8 Bt ol 2. RGP DB Lo mpound
(3- hydroxy- %ér@thlgtlﬁﬂlyl}lbx)rrél% ﬁ%ﬂ-ﬂ%tﬁ%/ﬂon% 1?‘5@3@@%9&&! 8 mixture of

] oct - 3-yl } 10H phenot hi az1 n- 3- K/Ig apone, 2r was obtai ned
endo and exo isomers. m/z (MH 4202

@:iD)kD—OH

2r

N
I

(3-Hydroxy-pyrrolidin-1-yl)-[10-(8-methyl-8-aza-bicyclo[3.2.1]Joct-3-
yl}-10H-phenothiazin-3-yl]-methanone, 2r

Using an adaptation of Procedure 27, substituting 3-hydroxypyrrolidine
for pyrrolidine, the title compound {3-hydroxy-pyrrolidin-1-yl)-[10-(8-methyl-8-
aza-bicyclo[3.2.1]oct-3-yI}-10H-phenothiazin-3-ylj-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% CH3;CN in water containing
0.1% TFA). MS m/z= 436.2 (M+1).

O
@Sﬁ“”\
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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as TFA salt and as a m xture of endo and exo isoners after purification via
reverse phase HPLC (el uent gradient: 20%to 45% CH3CN i n wat er contai ni ng
0.1 %TFA). M5 mz-- 436.2 (Mtl). O N6 3r N

10- (8- Met hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-1 OH phenoth iazine- 3-

car boxyl i c Wei2BP6@6%294 ami de, 3r Using an adaptation of Prregabarsos
substituting ethylamne for 128 WO 2006/ 069276 PCTI US2005/ 046691
pyrrolidine, the title conpound

aci d ot hyl AmPHEOTdRen5S FUg barRehE a0 ATetbe arrBgol 4 b1 Ofindo” and
exo | somer s BhbRbthRieL3-EaRioRPic‘hdd bAYRIMEe PSS bBlefned( A wERIsaaAg] et 20%
to 45% CH3CN 1 n water containing 0.1% TFA). mz= 2 (M+l). EXAMPLE T

O OHO _ Nas@Nixtursrof endo andNgolisomers after Mlcaugm revg(seznhase[bm.fm it Ib

Boc Boc O (eg)uent%rﬁéle&. %Qo {3 45% C%%é?c%t% nlnd%.%% ?#Wzﬁézrﬁ/r-&s

394.2 (M+1).
EXAMPLE T
0
@ NS @:
E 9 K>CO CH-CI
b N I%MF:3 N 1t w2
Boc éoc

@ s R olpo” C%Q)LC

9 NaBH(OAc)s N
N t CICH,CH,C 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
teri-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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Endo- 3- ( 3- Di et hyl car banoyl - phenoxazi n-10-yl ) - 8- aza-

bi cycl o[ 3. 2.1 joctane-8-carboxylic acid tert-butyl ester, It Using an

adaptation of Procedure 6, and substituting endo-3-(2-hydroxy-

phenyl am n‘;z -aza-bicycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester,
for 3- (YORYMO%RYE phenyl ani no) - 8- aza- bi cycl of 3. 2. 1] o PCAAS2@SHEH6MOX Y| i C

aC|d tert-butyl ester, 1b, the title conpound

endo- 3- ( 3- diethylcarbanoyl phenoxazi n-

O B s 1

2006/ 069276 PCT/ US2005/ 046691¢carpRS9 “égciﬁ%igﬂ?ghmlzpw 2.1 ]oct- 3 yl)-10
H phe noxazi ne-3 carboxylic acid dieth 2t "Usi ng an adaptation of

Procedure 25, subdsinaan adapiation sf If’@cedure 25, substituting endo-3~(3-

di et hyl car ba{@%g@@@?%ﬁ’f—bﬁ%ﬂ&gﬁﬂ@-yf?ﬁaaﬁ' lﬁ}éﬂ"g@% ﬁogth acd. g&%o%%ar boxylic

acid tert-bu pyri enoxazi n- yl'}8-aza-
bi cycl o[ 3. 2. Heattenirmityl -estarb dk fdriendeS-3-gyeidin-Buyt- phem@em—m-yl)-aamb ~usi ng a 25%

iglﬁ;glu(r)lg of }écyf'lcgs ggﬁ%ﬁgn%l C%I)%Ey!gggcldgg}t%u?yl %]:ste?etﬁt an u!-:.lng a 2§°|/c;t e
]oct-3-yl)- 1%&%@’1‘?%?]%%9@?@%}%66 iritdal ofthedit TFARBe é’deﬁﬁd)bt ai ned

as a TFA salt after purification via reverse phase HPLC (el uen CH3CN in
wat er cont ai rangg-t- (ﬁ-azarmyclo[@s'z fHoet-B1yix Y0Hsphenoxazine-3-carboxylic acid

phenoxaz ne. HERVRRIGe. 2 ks thtamed s ik e atfer ot 4 e sy

phenoxazi ne- -ca an a

Procedure 9, H%Plcbwbsrhtt Cit:Chginawater ddhidiBingat% TFA). MS m/z (MH™) 392.1.

bi cycl o-[3. 2. 1] oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylam de, 2t
for endo-1 0-(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol-5-yl)-10H ph a

noxazi ne, 5b, th'Eﬂ%ﬂ”@f&"—Tﬁﬂiﬁl@fﬁi JRREG1-BRIzadbiRYElofy L. NBERIA-AIRY de.

t et rabut yl ammoni um tri acet oxyboroh or sodiumtriacet oxyborohydride,
and tetrahydrofuran forpmmwwémboxwweamdtdleﬂw&mum@tendo 10- ( 8-

}21:'? pgegl )2 ﬁ)?tpﬂéﬂnstl) ZI %gggﬁggb %ggrq?ce&urea%laél ddS Ubts ktuflngnegdo-1gt(8 aza obt ai ned
as a TFA sal tbiafdie!3.hdluct-Bed)- I(ﬁ:ﬂd—pheaoxm&earboxyhc actd diethylamide, 2t for
endo-10-(8-aza-bicyclo[3.2.1]Joct-3-y1}-3-(1 H-tetrazol-5-yl)-10H-phenoxazine,
5b, thiophene-2-carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutyiammonium 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 m/z (MH")

488.1.
O
Oy
\ N
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R

phase HPLC (eluent: CH3CN in water containing 0.1 % TFA). Ms mz (MH)
488.1. O 0O N N~/ K "N 4t 130 WO 2000069276 PCT/ US2005/ 046691
Endo- 10- (8-Pyrid in-2-ylnethyl-8-aza-bicyc 10[3.2.1 Joct-3-yi)-1 O+
phenoxazi ne- 3- carboxylic acid diethylam de, 4t Using an adaptation of
Procedure WO andeszibstituti ng endo-10-(8-aza- PCT/US2005/046691

bi cyclo-[3.2.1]oct-3-yl) 10H phenoxazi ne- 3-carboxylic acid diethylam de, 2t
for endo-10-(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol-5-yl)-I

11 hoet oxybor ohyar | BEee R EYHAR R bREk e B RL S A IRahE PR 1o
conpound endo- 10- (8- pyrpﬁembfaﬂhératd“a‘rboﬁyliﬁacnhldwmyﬁrﬁldb igeoct -3-yl) -1 O

phenoxazi ne- 3- car E,Ps‘lﬁll ic acid di eg é)lam de. 4t was obtained as a TFA sal t
after purificati osii%an agaptationphEmcepire 9. andsHbstitafingRnAa- 10323 ont ai ni ng

gnéooA) ISA% o 'I\I'/ﬁl) .gjlzcgol-l@z y}o‘bﬁ@ 3&*1@1 gggﬁ%faczm ﬁica%oxflﬂ: &id _dgétl;y(lamldeH_zt for

phenoxazi ne- 3ewr’ﬁb¢8;aza,-bwdd[%2 é]dﬁ'ﬂaﬂﬂr@é’l H{tetraagl ﬁt}'[)a’}ﬂhk@ﬁpﬂ@xam of

i g;ﬁ?gr [63_92_ﬁ%@@&{;{aﬂ%ﬁ@gﬁ%@@&pﬁ&@é@% BSR9P aci d di et hyl ani de, 2t

for triacetoxyborohydride, and tetrahydrofuran for dichloroethane, the title

compound endo-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide, 4t was obtained as a TFA salt
after purification via reverse phase HPLC (eluent: CH3CN in water containing
0.1% TFA). MS m/z (MH™) 483.1.

@z@*

<:]) 5t

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-(1H-tetrazol-5-yl)-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-yimethyl-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.

13



endo- 10- (8- aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol-5-yl)-1

OH phenoxazi ne, 5b,

t hi azol - 2-yl met hyl carboxal dehyde for 2-pyridyl

car boxal dehyde, tetrabutyl anmoni umtriacetoxyborohydride for sodium

triacet oxyborohydri de, and tetrahydrofuran for dichloroethane, the title
conpound ert¥@20060¢987& hi azol - 2-yl et hyl - 8- aza- bi cycl o[ 3PET/DS2005/046691

] oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylam de, 5t was obtained

as a TFA salt after

purification via reverse phase HPLC (eluent: CH3CN in

water containing 0.1 % TFA). M5 nm z (M—I) 489. 6 131 WD 2006/ 069276
PCT/ US2005/ 046691 O\ 0 ~\ NK °

- 10-( 8- - 8- aza- bi cyclo[
phenoxazi ne- 3- carboxylic acid dieth i ng an adapt ation of
i i 1 aza-

Procedure 9, and substituting endo-
bi cyclo-[3.2. 1] oct-3-yl)-10H phenoxa2| -carboxylic acid diethylam de, 2t

Endo- 10- ( 8- Phenet hyl

for endo-10-(8-aza-
OH phenoxazi ne, 5b,

t et rabut yl amoni um

and tetrahydrofuran
endo- 10- ( 8- phenet hyl
bi cycl o[ 3. 2. 1] oct -

3-yl)-10H phenoxazi

bicyclo[3.2.1 Joct#3-Yl)-3-(1 Htetrazol-5-yl)-I
phenyl acetal dehy or 2-pyridyl carboxal dehyde,
tri acet oxy- borohydrjide for 86odi um tri acet oxyborohydri de,
for dichloro-ethafe, the title conpound
- 8-aza

3- carboxylic acid diethylam de, 6t

was obtained as a TFA salt after pur|!! cation via reverse phase HPLC
(eluent: CH3CN in wat Endendqs-Fhetethyl-8azd-bicycld[3.2 1]ochi3cyl)-AoAL 7t

phenoxazine-3-carboxylic acid diethylamide, 6t

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-yl}-10H-phenoxazine,

5b, phenyl acetaldehyde for 2-pyridyl carboxaldehyde, tetrabutylammonium

triacetoxy-borohydride for sodium triacetoxyborohydride, and tetrahydrofuran

for dichlo
bicyclo[3.
obtained

ro-ethane, the title compound endo-10-(8-phenethyl-8-aza-
2.17oct-3-y1)-10H-phenoxazine-3-carboxylic acid diethylamide, 6t was
as a TFA salt after purification via reverse phase HPLC (eluent:

CH;CN in water containing 0.1% TFA).

OOy

7t
N~ ™

L~

Endo-10-(8-Pyridin-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yi}-10H-
phenoxazine-3-carboxylic acid diethylamide, 7t

Using an adaptation of Procedure 9, and substituting endo-10-(8-aza-
bicyclo-[3.2.1]Joct-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-yl)-10F-phenoxazine,

132



\ I , Endo-1 O-(8-Pyridi n-3-yl nmethyl-8-aza-bicyc | o [3.2.1 Joct-3-yl)-1
OH phenoxazi ne- 3-carboxylic acid diethylamde, 7t Using an adaptation of
Procedure 9, and substituting endo-10-(8-aza-

bi cycl 0-[3.2.1]oct-3-yl)-10OH4 phenoxazi ne- 3-carboxylic acid diethylamde, 2t
for endo- 1B(B0HETBi cycl o[ 3. 2. 1 Joct-3-yl)-3-(1 H-tet rRCIUSBISMH6E)L |

OH phenoxazi ne, 132 WD 2006/ 069276 PCT/ US2005/ 046691 5b, 3-pyri dyl

car boxal dehyde for 2-pyridyl carboxal dehyde, tetrabutylamonium

tri t -b d [ b i de, d
et ahyar of ur 3 FOMH eattspaRehithlor R BORNRIERA endo- 10- (8- pyri di n-
3-yl met hyl - 8- ggabbiykirsmahiti? triackR&y-bdroHydrid e fbri¥oa X BFddetoxybehpaad,i ¢ acid

di et hyl am de, 7t was obtained as a TFA salt after purification via reverse
phase  HPLC (andtetrahydyaienanfar dighlaro-elbanas the dile commpwrd praem OB pyridia:)

Endo- 10-[ 8- ( 3MERRY P Seapicelola 2 flock3-vi-10¢phepoxesing 3 carborylic agid

phenoxazi ne- 3d|eﬂ1ylmmgzlb| Zt was dbiziredad aifF desalisifieg parificatieptvia reversaf phasecedur e

9, and substi j endox,10<,(,8- az bIC cl o o

OH phenoxazi ngﬂgbgfg%!;@??'!‘oc'ﬁfﬂ %FQPH? 8@3/“ %FE‘ MS @%@H 483.1.
0-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 Htetrazol -5-yl)-10H phenoxazi ne, 5b,
3- et hyl - but - 2-enyl car boxal dehyde for 2-pyrid car boxal dehyde,
tetrabutylannnnlun1tr|acetoxyborohydr|de for sddi um triacetoxyborohydride,
and tetrahydrofuran for dichioroeth ﬁ/benpound endo-1 O-[8-(3-
nmet hyl - but - 2- enyl ) - 8- aza- bi cycl of 3.

] oct-3-yl]-10H phenoxazi ne- 3- car boxylTc

as a TFA salt after purification via re

NaC| d diet yI am de, 8t was obtai ned

N

b

Endo-10-{8-(3-Methy!-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yI]-10H-
phenoxazine-3-carboxylic acid diethylamide

Using an adaptation of Procedure 9, and substituting endo-10-(8-aza-
bicyclo-[3.2.1]oct-3-y1)-10H-phenoxazine-3-carboxylic acid diethylamide, 2t for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1 H-tetrazol-5-yl)-10H-phenoxazine,
5b, 3-methyi-but-2-enyl carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound endo-10-{8-(3-
methyl-bu-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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phase HPLC (eluent: CH3CN in water containing 0.1 % TFA). M5 mlz (M#H)
460. 1. 133 WO 2006/ 069276 PCTI US2005/046691 0 Ol N* N ~N> &9t
Endo-10-[8-(1 H I m dazol - 2-yl net hyl ) -8-aza-bi cycl o[ 3. 2. 1] oct - 3-yl ]
| O+ phenoxazi ne- 3- carboxylic acid diethylam de, 9t Using an adaptation of
Procedure 9WOZA/0893&t i t uti ng endo- 10- ( 8- aza- PCT/US2005/046691
bi cyclo-[3.2.1]oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylam de, 2t
for endo-10-(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1
Htetrazol -5-yl)-10H phenoxazi ne, 5b, 1Him dazol-2-yl nethyl carboxal dehyde
for 2-pyridyl carboxal dehyde, tetrabutylamonfiumtriacetoxyborohydride for
sodiumtri acet oxyborohydri de, and f A urih for di chl oroet hane, the
title conpound endo-10-[8-(1 H imidaza| - meth\xl )-8-aza-bicyclo[3.2.1
] oct - 3-yl ] -10H phenoxazi ne- 3- car boxyl i Nacid diet hyl am de, 9t was obt ai ned
as a TFA salt after purification via r rse phase HPLC (eluent: CH3CN in
water containing 0.1 % TFA). MMz ( ) 472 1. 0 COIl ~ N N 10t
Endo-1 0-(8-Benzyl -8-aza-bicyclo[3.2 1] él )-1 OH phenoxazi ne- 3-
carboxylic acid diethylamde, 10t Us n ad3bt ati on of Procedure 9, and
substituti ng endo-10-(8-aza- f
bi cycl o-[ 3. 2. 1] oct - 3-yl ) - 10H phenoxa¥*iMe- 3- car boxyl i ¢ aci d di et hyl ami de, 2t
for Endo-10-[8-(1H-Imidazol-2-yimethyl)-8-aza-bicyclo{3.2.1]oct-3-yl}-
10H-phenoxazine-3-carboxylic acid diethylamide, 9t
Using an adaptation of Procedure 9, and substituting endo-10-(8-aza-
bicyclo-[3.2.1]oct-3-y1)-10H-phenoxazine-3-carboxylic acid diethylamide, 2t for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-phenoxazine,
5b, 1H-imidazol-2-ylmethyl carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutyiammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound endo-10-[8-(1H-
imidazol-2-yimethyl)-8-aza-bicyclo[3.2. 1joct-3-yl]-10H-phenoxazine-3-
carboxylic acid diethylamide, 9t was obtained as a TFA salt after purification via

reverse phase HPLC (eluent: CH3;CN in water containing 0.1% TFA). MS m/z

(MH") 472.1.
0]
C[OD)LN/\
" N

N

: J 10t

Endo-;l0-(8-Bonzyl-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-yl)-3-(1 H-tetrazol-5-yl)-10H-phenoxazine,
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endo- 10- (8-aza-bicyclo[3.2.1 Joct-3-yi)-3-(1

Htetrazol -5-yl)-10H phenoxazi ne, 134 WD 2006/ 069276 PCT/ US2005/ 046691 5b,
benzal dehyde for 2-pyridyl carboxal dehyde, tetrabutylammoni um

triacet oxyborohydride for sodiumtriacetoxyborohyd ride, and tetrahydrofuran
for dichl swoombéiesazss the title conpound PCT/US2005/046691

endo-1 0- ( 8- benzyl - 8-aza- bi cycl o[ 3. 2. 1] oct -

3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylamde, |ot was obtai ned as a

cont at i ng. 0 TYeHER PeRIAERr AT A Ge R B BT oo\ T - 0

F TFA K2Cddatetoxphoirohydrdener sodiumitadiexyBorohydhde, anddetrahgircfutan for

Bro- 5. (5. b ety RsUA, Fiesite thmpnind gndor1o-@-gne-o-aza-bioycol3 2 flock

bi cycl o[ 3. 2. 13-9kt10hEpifermxakingd3-tarbagylid deky diethylayhides18trwaslobtbihedisah

adapt ati on of_Procedure 6, and substituting exo- 3-ei 2- hydrox%/-_

phenyl ami no) - -4 88l gftespyriication yindeverse PhaseHhb & feluetchdsGin watary| ester,
2b - for 3-(2-dyHliRmyg PP AMMS ) m/S- (R Ba£ycl o[ 3. 2. 1 ] oct ane- 8- carboxylic
acid tert-butyl ester, 1b, ‘the title c%rrpound

exo- 3- ( 3-di et hyl car banoyl - phenoxazi n-

10-yl)-8-aza-bi cycl o] 3. 2. 1] oct ane- 8- car@e@hg %1in d tert-butyl ester, lu was
obt ai ned. The crude material was used as 'su tlr t he next reaction.

0
OH O
o
0N N
2 N/\

" BOAS

é F é TFA
. K,CO % CH,CI
N 2 3 1u 212

| DMF N
1b Boc !

Boc
0
) O AN
o N

N X L

k s.. .CHO N
(% o .
_:‘__’c . ) N

2 NaBH{QAC),

ﬁ CICH,CH,CI 3u

Exo0-3-(3-Diethylcarbamoyl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-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.

132



135 WD 2006/ 069276 PCT/ US2005/ 046691 Exo-10-(8-Aza-bicyclo(3.2.1

] oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylamde, 2u Using an
adaptati on of Procedure 25, substituting exo-3-(3-

di et hyl car banoyl - phenoxazi n- 10-yl ) - 8- aza- bi cycl o[ 3. 2. 1 ] oct ane- 8- car boxylic
aci d tert-bWO06069286 , 1u f or endo- 3- ( 3- pyri di n- 3-yl - pherrgramzooshiseyil) - 8- aza-
bi cycl o] 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 4j, and using a 25%
solution of TFA in nethylene chloride instead of neat TFA, the title
compound exo-1 O- é aza-bicyclo[3.2.1

] oct-3-yl)-10H ph aQT(ﬁeﬁza. -bigyelof§2i Yoetcd-ul)-tphpnaxezine-earhexylipt ai ned

as a TFA salt after purification phase HPLC (el uent: CH3CN in
wat er containing 0.1% TFA). M m*‘?ﬂ@"ﬁ@?& el _
Exo- 10- ( 8- Phenet hysity anadbptaynm of Brazedlufed?s, s8bstituting @fb—ﬁl‘(@-ﬂovaI ne-

3 carboxy L1 ¢ gt Ol oL AR S e 51 BN el £ & 2N

bi cycl o-[3. 2. ddd)fértsu iéstéromunbneévwm@g%.ﬁwMﬂdnbszaﬁﬁn@ -flj-@layl am de, 2u

for endo-10-(8-aza-bicycl

Htetrazol -5 m»dq[aﬂﬁﬁ@tmig%miboxyhs@c!dptﬁ&mw &6tarafid ang yeing& 2%%pyr i dyl
boxal deh
carboxal deny Pnté Wa%ﬁ Jﬂ?ﬁy@gﬁ@hl&{dbm&&fw t%ﬁ?&hé’&@%&mﬁ&’%e itle

triacet oxyboro drofuran chl'dro ane
conpound exo- az@-{m{a}ammwb[:ﬂz A}m:.t 3-yi)- 10H—phenoxazme-3 carboxylic acid

bi cycl o[ 3. 2 f - 3- 10H- pher d_ diethyl am de, 3

oot o oSBT 2 s BNRURERE AT A Al ik £ &

(N e :\Iue nt NN&CI%‘ésemwm CslueRNCRLONNE watdr Wntdivihg OVBLTTRAYN MHE mR (MR} ~ N- -
392.1.

Exo0-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-phenoxazine-
3-carboxylic acid diethylamide, 3u

Using an adaptation of Procedure 9, and substituting exo-10-(8-aza-
bicyclo-[3.2.1]oct-3-yl)}-10H-phenoxazine-3-carboxylic adid diethylamide, 2u for
endo-10-(8-aza-bicyclo[3.2.1]Joct-3-yI}-3-(1 H-tetrazol-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]Joct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 3u was
obtained as a TFA salt after purification via reverse phase HPLC (eluent:
CH3CN in water containing 0.1% TFA). MS m/z (MH")

ooy

4u
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| ~ 136 WO 2006/ 069276 PCT/ US2005/ 046691 Exo-10-(8-Pyridi

n- 3-yl net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-1 O4 phenoxazi ne- 3-carboxylic
acid diethylam de, 4u Using an adaptation of Procedure 9, and substituting
exo- 10- (8-aza- bicyclo-[3.2. 1]oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid
di et hyl am &0 2@6/069%T6 endo- 10- (8-aza-bi cyci o[ 3. 2.1 ] oct PGTAIFI003046691
Htetrazol -5-yl)-1 OH phenoxazi ne, 5b, 3-pyridyl carboxal dehyde for
2-pyridyl carboxal dehyde, tetrabutylanmoniumtriacetoxy-borohydride for

sodi umtri acet oxybor dri de,. .and_tetrahydrof uran dj,ch] or @- ane, the
title conpound exo- 1g{]’%s{%&-?wﬁl@@'frrﬂ@\%gra@: '_&'?é(giﬁﬁéﬁphﬁfggﬂ?)'f&ﬂ' _

] oct - 3-yl) - 10H phenoxazphendx&2ih8Bcvarbexiiic¢ dcididiRtiythmidélady 4u was obt ai ned
as a TFA salt after purification via reverse phase HPLC (eluent: CH3CN in

wat er cont ai ni ng oYUsingnEdaptationffPreoadure 948nd subsiitutingnexo-HeB-az84 ~S v, 5u
Exo- 10- ( 8- Thi R oyhABLYh - TP%' Qs al ; = -1

phenoxazi ne- 3%91‘?@5%34]@&3?@ 1§| e hyrfagﬁ%{géa,% %Jgféflllﬁ%%gﬁgﬁmg%u Bc*r
Procedure 9, endo-d0{8iazadiicyeip[8.20t|a6t-3-A)-84dH-tetrazol-5-yl)-10H-phenoxazine,

bi cyclo-[3.2. LJogt-3-yl)-10 enoxazi ne-3-carboxylic acid diethylam de, 2u
For “endo- 1 05paRychiHONaIENI0Y fqf iy Fabergenyie;

H-tetrazol - 5- iabL@hraMeRRXAEId8toxyHeroHyaHae ke xdfurh ieiciyEsiirdarider
-pyridyl carboxal dehyde, et rabutyl amoni um tri acet oxybor ohydri de for

2 dyl carboxal dehyd t etrabufyl t tbg\éddf

sodi um t ri acefbsjaimtyriiviandor dighlara-ethaasthe ditle campoypd gxeHi0dBadtridima; t he
title conpoun - X0-(.8 | 2 ety - -:F%ﬂi".' ;
]oct-3-yl)- 10&"@%@“@%@??\@@8@?ER§P&3 'ﬁﬂlﬁéhe@ﬁ) e ﬁb%%@g?y%ugcv!gs obt ai ned
as a TFA sal t dietindamiger 46 weastobdained as melreXx salt after purification via reverse

phase HPLC (eluent: CHsCN in water containing 0.1% TFA). MS m/z (MH")

483.1.
0
@OD)LN/\
q .

N

N
s 5u

\ !
Exo-10-(8-Thiophen-2-yimethyl-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-yi)}-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-yi)-3-(1 H-tetrazol-5-yl)}-10H-phenoxazine,
5b, thiophene-2-carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichioroethane, the title compound exo-10-(8-thiophen-
2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-y1)-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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e At
phase HPLC (eluent: CH3CN in water containing 0.1% TFA). MS mlz (MH)
488. 1. 137 WD 2006/ 069276 PCT/ US2005/046691 0 Ol N/ 6u
Exo- 10-[ 8- ( 3- Met hyl - but -2-en yl)-8-aza-bicyclo[3.2.1 ]Joct-3-yl]-10H
phenoxazi ne- 3- carboxylic acid diethylam de, 6u Using an adaptation of
Procedur e 9woansogsthst it uti ng exo- 10- (8- aza- PCT/US2005/046691
bi cycl o-[3. 2. 1] oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylam de, 2u
for endo-10-(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1
Htetrazol - 5-yl ) - 10H phenoxazi ne, 5b, 3-nethyl-but-2-enyl carboxal dehyde
for 2-pyridyl carboxal dehyde, tetrabutylamoniumtriacetoxyborohydride for
sodi um tri acet oxyborohydri de, and tetrahydrofgran for dichloroethane, the
title conpound exo-10-[8-(3-nethyl -
but - 2-enyl ) - 8- aza- bi cycl o[ 3. 2. 1] oct P
di et hyl am de, 6u was obtained as a
phase HPLC (el uent: CH3CN in water cont
460.1. 0 \ \ N "NJ 7u Exo-10-(8-Pygid n-2-yl nethyl -8-aza-bicyclo[3.2.1
] oct-3-yl)-10H phenoxazi ne- 3-car boxyl[Fc*aci d di et hyl ami de, 7u Using an
adaptation of Procedure 9, and substitudNing exo-10-(8-aza-
bi cycl o-[3. 2. 1] oct - 3-yi ) - 10H phenoxazi pe- 3-car®bxyl i ¢ acid di et hyl anmi de, 2u
for 138 ]

phenoxazi ne- 3- car boxyl i ¢ aci d
ftek_purification via reverse
ining 0.1% TFA). MSsmz (MH )

Ex0-10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-y{]-10H-
phenoxazine-3-carboxylic acid diethylamide, 6u

Using an adaptation of Procedure 9, and substituting exo-10-(8-aza-
bicyclo-[3.2.1]Joct-3-y!)-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
endo-10-(8-aza-bicyclo[3.2.1]oct-3-y1)-3-(1 H-tetrazol-5-yli)-10H-phenoxazine,
5b, 3-methyl-but-2-enyl carboxaldehyde for 2-pyridy! carboxaldehyde,
tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound exo-10-[8~(3-methyi-
but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-phenoxazine-3-carboxylic acid
diethylamide, 6u was obtained as a TFA salt after purification via reverse
phase HPLC (eluent: CHzCN in water containing 0.1% TFA). MS m/z (MH")
460.1.

~
-
=

O C
0

L
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-yi}-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
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WD 2006/ 069276 PCT/ US2005/ 046691 endo- 10-(8-aza-bicyclo[3.2.1
Joct-3-yl)-3-(1 Htetrazol -5-yl)-10H phenoxazi ne, 5b, tetrabutylamoni um
triacet oxyborohydri de for sodiumtriacetoxyborohydride, and tetrahydrofuran
for dichloroethane, the title conpound

exo- 10- ( 8- wo 20d6/m69276y | Met hyl - 8- aza- bi cycl o[ 3. 2. 1 ] oct - 3PgT/SD0sB46691

phenoxazi ne- 3-car boxylic acid diethylam de, 7u was obtained as a TFA salt
after purification via reverse phase HPLC (eluent: CH3CN in water containing
0.1% TFA). MS nl,z O N'"%~'" ~ 8u .

Beo- 10- (b BonggoA0 L araesicsp & oo WA ieyatna windRbkaansedve.

carboxyl i c ackg, l@t@btﬁ%iaﬁ%@ﬁunﬁﬁaé&bﬁ%@%ﬁﬂ@%ﬁ sl Procedure 9, and

substituting exo-10 aza- bicyclo-

]oct-3-yl)- 1oma|§at@ﬁm@hy@®, @aﬂﬁ@r@hydmfamrdow@hmqr@m the title or

et razol - o gryPAYR SRl el drarbiovciols 2 tlost-Bonr 1t

car boxal degydﬁhemdcedazmbaﬁ-ygmwmim db}ghwmaﬂ?vawagmmd@ aisquSmd?]Ium |
tri acet ox oro Il an tetra ro r oet hane { etitle
conpound. exo- F0M B BEAIG Vg 18uarSe Phgen BPECAeRfept AN I alet Sitalning

yl)-10H phenoga;z% TEAS- WMWHQ@%W di et hyl am de, 8u was obtained as a TFA
salt after purification via reverse phase HPLC (el uent: CH3CN in water
containing 0.1% TFA). M5 niz (M—I+) 482 1. 139 WO 2006/ 069276

PCT/ US2005/046691 0 a \ 0 I \ tNJ S bH9u

@m@*

\ -
~ -

N

©) 8u

Exo-10-(8-Benzyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-
carboxylic acid diethylamide, 8u
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-y1)-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-
y1}-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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, - N Exo- 10- (8- Thi azol - 2-yl net hyl - 8-aza-bicyclo[3.2.1 ]Joct-3-yl)-1 O+
phenoxazi ne- 3-car boxylic acid di ethylam de, 9u Using an adaptation of
Procedure 9, and substituting exo-10-(8-aza-

bi cyclo-[3.2.1]oct-3-yl)-10H phenoxazi ne- 3-carboxylic acid diethylamde, 2u
for endo- WOe®@sAFRIDI cycl o[ 3.2.1 Joct-3-yl)-3-(1 PCT/US2005/046691
Htetrazol -5-yl)-10H phenoxazi ne, 5b, thiazol-2-ylnethyl carboxal dehyde for
2-pyridyl carboxal dehyde, tetrabutylanmoni umtriacetoxyborohydride for

sodi um triacet oxyborohydride, and tetrahydrofyan for dichloroethane, the
title conpound exo-10-(8-thiazol - 2-

yl net hyl - 8- aza- bi cycl o[ 3. 2. I ] oct - 3- 9 K&Zine- 3- car boxyl i ¢ acid

di et hyl am de, 9u was obtained as a al ted_purification via reverse
phase HPLC (eluent: CH3CN in water contafning 0.1 % TFA). M5 mlz (M)
489.1. 0 O ! \ N~ 10u Exo-10-(8-Furan~3<yl met hyl - 8-aza-bicyclo[3.2.1
Joct-3-yl)-1 O+ phenoxazi ne- 3- carboxylli c=jaci d di et hyl am de, 10u Usi ng an
adapt ati on of Procedure 9, and substitutmfhg exo-10-(8-aza-

bi cyclo-[3.2.1]oct-3-yl)-10H phenoxaz ne: 3-carBuxylic acid diethylamde, 2u
for 140 WD 2006/ 069276 PCT/ US2005/ Q6 91 endo-10-(8-aza-bicyclo[3.2.1
Joct-3-yl)-3-(1 Htetrazol -5-yl)-10 Nenoxazi ne, 5b, thiazol-2-ylnethyl
car boxal dehyde for 2-pyridyl carboxal dehyde, tetrabutyl anmoni um

triacet oxyborohydride for sodi umtriacetoxyborohydride, and tetrahydrofuran

for dichl oroet hane, Exe-10-(8-Ehiegelvimethw-8saracbicyglald.23t]oct-3-yl)-10H-

yl met hyl - 8- aza- bi cycl of ~0Ctx- 3oyl ) - L e arboxylic acid
di et hyl am de, 1 Qu was oépgpéé%uggsa é&@ﬁ?%@%ﬁ%ﬁ%%‘fl on via reverse
phase HPLC (el uent UsighatNadaptatiohesf Rrocddira Ongnd sibstitiking) exdviBD{8-az4-VH)

472. 1.

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, thiazol-2-yimethyl carboxaldehyde for 2-pyridyl carboxaldehyde,
tetrabutylammonium triacetoxyborohydride for sodium triacetoxyborohydride,
and tetrahydrofuran for dichloroethane, the title compound exo-10-(8-thiazo!-2-
yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid
diethylamide, 9u was obtained as a TFA salt after purification via reverse
phase HPLC (eluent: CH;CN in water containing 0.1% TFA). MS nm/z (MH")

489.1.
0
Cry e
\ §
10u
g

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-yh)-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
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O Ol ~I NHJiiu N Exo-10-[8-(1

H I m dazol - 2-yl net hyl ) - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-yl ] -

10H phenoxazi ne- 3-carboxylic acid diethylam de, | | u Using an adaptation of
Procedure 9, and substituting exo-10-(8-aza-

bi cycl o- [ 3. WORM6H69236 y| ) - L0H phenoxazi ne- 3- car boxyl i ¢ a®cCa/usz@sMebeEM de, 2u
for endo-10-(8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1

Htetrazol -5-yl)-10H phenoxazi ne, 5b, 1 Himdazol-2-ylnethyl

car boxal dehyde for 2-pyrid car boxal dehyde, tetrabut%/l anmoni u

tri acet oxybor&pdtQ- @eﬂ%b'%’ﬁ@[&ﬁnﬂqq A0l |deterrphbivie! OHﬁﬁén@’@ZH@nydr of ur an
f di chl t %FH

|(r)nrdalzgl grgg‘nﬁé?ﬂsﬁl fﬁg{zéetlﬁ P%Hgdé(ﬁ?%@/ @“ﬁ’b%ﬁ I"yenbxam ne- 3-

car boxylic adetﬁahutxelanyhmmniﬁnaaetwykmohwmerfmbodmmtr‘lﬂ%t@@bbrodu&dnde

TEn . v o 2B ToR R B e o8 e sethPOubB P e R e e v

HO\ C \ F Wmely I-Bil‘éﬂa dlcycld[s EQ]@I;t—Gqﬂ)\-mH phenhoxazive-MNcarbds@idacid
CPzFe( KtCO)ZPéiClZ N 1v -dioxane I  hoc HZOOw / | &crO
thylamide, Ou was obtamed as a TFA salt after purification via reverse

phase HPLC (eluent: CH3CN in water containing 0.1% TFA). MS m/z (MH")

@t e
O)

Exo-10-[8~(1H-Imidazol-2-ylmethyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-
10H-phenoxazine-3-carboxylic acid diethylamide, 11u
Using an adaptation of Procedure 9, and substituting exo-10<(8-aza-

bicycio-[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic acid diethylamide, 2u for
endo-10-(8-aza-bicyclo[3.2.1]Joct-3-y1)-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: CHsCN in water containing 0.1% TFA). MS
m/z (MH") 472.1,
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CHO BBr3 3v NaBH(OAc)3 N 2v N NaQCAc Boc H O CH2CH2G OH (ON N A4v N
I N Endo- 3- ( 3- Chl or o- 6- net hoxy- phenoxazi n- 10-yl ) - 8- aza-

bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tart-butyl ester, 1lv Using an
adaptati on of Procedure 2, and substituting 6-fluoro-2- nethoxy-n itro
benzene, 1eWOaposaeRtauor o- 3-ni trobenzonitrile and endo- 3PCTASHIGN45691

2- hydr oxy- phenyl am no) - 8- aza- bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic acid
tert-butyl ester, 1j for the TFA salt of

3- hydr oxy-4- (8- net hyl - 8-aza-bicyclo[3.2. 1 oct 3 yl am no) - benzoi ¢ acid

met hyl ester, 1la, the t|tIe conmpound en ¥hi or o- 6-

nmet hoxy- phenoxa2| n- ng Caza- i cycl of 3. @\nsl] oct ane- 8 car bo>()1-i ic acid tert-
butyl ester, Iv was ob z (vH

Endo- 3- ( 6- Met hoxy- 3- 3- oxa 8 'az \ ®~oH

bi cycl o[ 3. 2. 1] oct ane- -car boxyli amﬂ t ster ?ﬂ 142 WO

2006/ 069276 PCT/ US2 046691
in Procedure 24, sulst tutjung
endo- 3- ( 3- chl or o- 6- me¥ hoxy- phenomn 10-yl) Zay

bi cycl o[ 3. 2. 1] oct ane-Bx¢car boxyl i c acid tert-bijtyl ter, ﬂ'/d'%ﬁ'?e endo- 3- 3-
chl or ophenoxazi n- 10-yl ) - 8-aza- bi cycl o[ 3. 2. 1] - Bet ane- 8- car bofyl ic acid
tert-butyl ester, Fygthe tit onmpound |
endo- 3- ( 6- net hoxy-3- pyr jdi n- 3- henoxazi n 10-
yl)-8-aza-bicycl o[ § F

adapt ati on of HTe—I'I‘E'HTOd"deSCI’I bed
ﬁ szFa(PtBuz)deCHg

hut yl %ster 2V was

‘ «-CHO
\ BBr; \ L

II\I N NaOAc
Boc H CICH,CH,CI
7]
@’ >
4y
N
N
l -~
S

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]Joctane-8-carboxylic acid tert-butyl
ester, 1j for the TFA salt of 3-hydroxy-4-(8-methyl-8-aza-bicyclo[3.2.1]Joct-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]Joctane-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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obtained. M5s mz (M-14) 500.3. Endo-10-(8-Aza-bicyclo[3.2.1
Joct-3-yl)-7-pyridin-3-yl-10H phenoxazin-4-ol, 3v Using an adaptation of

t he net hod described in Procedure 16, substituting

endo- 3- ( 6- net hoxy- 3- pyri di n- 3-yl - phenoxazi n- 10-yl )-8-aza- bicyclo[3.2.1

] oct ane- 8- CUPBRPFI2E6 acid tert-butyl ester, 2v for the PERUSHI05/0456916-

nmet hoxy- 10- ( 8- phe net hyl -8-aza-bicyclo[3.2.1 Joct-3-yl)-10 H phe noxazi n
e-3- carboxylic aci d diethylam de, 6e, the title conpound endo- 10-(8-aza-

bi cyclo[ 3. 2. 1] oct-3-yl)-7-pyridin-3-yl-10H phenoxazi n-4-ol, 3v was obtai ned
as a TFA salt af fv@i"%%ﬁ* ﬁﬁRia't'Qrbﬁf"lﬁﬁdn‘?tB%ﬂQ@rMﬂdB Progasivie® 36 aphy (el uent |

CH3CN in 8-

Endo- 7- Pyri d%ﬁbgﬁﬂ{“@bﬁﬂ(&ﬁégﬁﬁ?ﬁﬂ@mH\ﬁ”ﬁ%% ‘gMaﬂz'ﬁgglybychT 3.2.1 Joct-

3-yl) - 10H phdicyeki3d.2-1Yocsane-gxcatkixylic anidder iyl ester,ofv fonendeBH8d descri bed in
Procedure

endo- 10- ( 8- af§‘68ﬁ§é*§Pa%%‘f‘§ﬂﬂbksﬁbgfﬁés‘ﬁ?ic"%%yﬂ08 "1{'638 ?rbofy[a—f%ﬂé%QH% n-4-ol,

3v for 4-ani retel; By mmmmmda@ndbw Mmathegts yn@inm-ylébﬁ@yibxalzm 10-
carboxaldehyd for BnE”[]ﬂY iS-aza b|c cI032 1 Joctan-3-one, the title
conpound endd 7859'1' PigYRL %I" optangst1ea QQ"}/F Pyl eﬁte&?é(%?%ycl 0[3.2.1

Joct- 3-yl)- %,nwewﬁjwﬁ?qm v vvas obtained as a TFA salt after

purification via reverse e chromat ography (eluent: CH3CN in water
containing 0.1 % TFA). Ms mlz (MH) 477.2. 143 WD 2006/ 069276

PCT) US2005/ 04601 Ml Gl Aoy T AOIR A0 BUHURSL A2
phenoxazin-4-ol, 3v
Using an adaptation of the method described in Procedure 16,
substituting endo-3-(6-methoxy-3-pyridin-3-yl-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acid teri-butyl ester, 2v 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 endo-10-(8-aza-
bicyclo[3.2. 1]oct-3-yl)-7-pyridin-3-yl-10H-phenoxazin-4-ol, 3v 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") 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-yi-
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-bicycio[3.2.1]oct-
3-yI)-10H-phenoxazin-4-ol, 4v was obtained as a TFA salt after purification via
reverse phase chromatography {eluent: CH3sCN in water containing 0.1% TFA).
MS m/z (MH") 477.2.
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Usi ng an adaptation of the nethod described in Procedure 25,

the TFA salt of endo-7-pyridin-3-yl-10-(8-pyridin-2-ylnethyl-8-aza-

bicyclo[3.2.1]oct-3-yl)-1 OH phenoxazi n-4-ol,

substituting

4v for endo- 3-(3-pyridin-3-yl-

phenoxazi n- 10-yl ) - 8-aza- bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl
ester, 4)woe/wpatbe conpound endo- 10- (8- aza- bi cycl o[ FCA/US2005/046691

]oct-3-yl)-3-chloro-6- nethoxy-1 OH phenoxazi ne,

5v was obtai ned as a TFA

salt after purification via reverse phase chronmatography (eluent: CH3CN in
water containing 0.1 % TFA). M niz (Mﬂg) 357.1. O I N ~NNG6v H

Endo- 10- (8- Aza-bicycl o[ 3.2.1 ]Joct-3-yl)

| OH phenoxazi ne, 6v Using an adaptati { hod descri bed in Procedure

- thoxyj- 3-pyridin-3-yl-

25, substituting endo-3-(6-mnmethoxy-3 | dilp-3-yl - phenoxazi n- 10-y1} 8- aza-
bi cycl o[ 3. 2. 1] oct ane- 8-carboxylic acid terg-butyl ester, 2v for
endo- 3- ( 3- pyri di n-

3-yl - phenoxazi n- 10-yl ) - 8- aza- bi cycl o[ 3. 2/1] 9ct ayve- 8-carboxylic acid

tert-butyl

ester, 4j, the title compoundN

endo- 10- (8- aza-bi cycl o[ 3. 2. 1] oct - 3-yl ) - 6- et hoxy-
3- pyri di n- 3-yl - 10H Eneloek{8-Aza-tdoyclef3. 2h]act+d=yl)3schlofé-6-methoxaf1@H-
purification via reverse phase chro&rfa?tﬂo r%@]he{s eluent: CH3CN in water

2006/ 069276 PCT/ US2005/ 046691 cont

Yo TFA). M5 miz (MA 400.

144 WO
2. Owe

NL:  sly N Endo§sifpamadipration of the'méthibd vbSchbedinPrdtdtute Y5Et hyl - 8- aza-

substituting the TFA salt of endo-7-pyridin-3-yi-10-(8-pyridin-2-ylmethyi-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-4-ol, 4v 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-6-
methoxy-10H-phenoxazine, 5v 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") 357.1.

2

N
H

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)}-6-methoxy-3-pyridin-3-yl-
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-yl)-6-methoxy-
3-pyridin-3-yl-10H-phenoxazine, 6v was obtained as a TFA salt after
purification via reverse phase chromatography (eluent. CH3CN in water
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bi cycl o[ 3. 2. 1] oct- 3-yl ) - 104 phenoxazi ne, 7v Using an adaptation of the
nmet hod described in Procedure 1, substituting
endo- 3- ( 6- net hoxy- 3- py(di n- 3-yl - phenoxazi n- 10-yl ) - 8- aza-
bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 2v for 4-am no-3-
hydr oxyben?d» #ogeiogd7enet hyl ester, and 2-pyridyl car boxabdpiymes/d46691
8-net hyl -8 aza-bicyclo[3.2.1]octan-3-0one, the title conpound
endo 6- met hoxy- 3- pyridin 3-

-10- (8- py(din-2-ylne -bicyglo[3.2.1]oct-3-yl)-1 OH phenoxazi ne,
7v was obtaFﬂ@@"ﬁ 91%?XF§S|QS Wﬁgbﬂ $2cation via reverse phase
chromat ography (eluent: CH3CN in water containing 0.1 % TFA). MSs mz (WVH)
491.2. OH N A8v N H Endo-10-(8-Aza-bicyclo[3.2.1
]oct-3-yl)-7-pyridin-4-yl-1 OH phendM52|n 4- ol B
t he met hods described in Procedures 24
endo- 3- ( 3- chl or o- 6- net hoxy- phenoxaz
bi cycl o[ 3. 2. 1] oct ane- 8- car boxyl i ¢ aCkd t ester, 1lv for endo-3-(3-
chlorophenoxazin-lO-yI)-8-aza-bicyclo[3.£ 1 ] oct ane- 8- carboxyllc acid

Usi ng an adaptation of
stituting

tert-butyl 145 WO 2006/ 069276 PCT/ US20 46691 ester, 3j, and

4-pyridyl boronic acid for 3-pyridyl bor 1{\? in Pr ocedure 24, the title
conmpound endo- 10-(8-aza-bicyclo[3.2.1]oct-3-y 7-pyridin-4-yl-10H
phenoxazi n-4-ol, By was obtai ned as_ a'<}FA salt after purification via
reverse phase chromatography (elueqQt: jJCH3CN in water containing 0.1 % TFA).

MS mz (M) 386.2. OH/ No |l \ ~T™ N/ 9v
Endo-6-Methoxy-3-pyridin-3-yl-10-{8-pyridin-2-yimethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine, 7v
Using an adaptation of the method described in Procedure 1,

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 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-6-methoxy-3-pyridin-3-
yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1Joct-3-y1)-10H-phenoxazine, 7v
was obtained as a TFA salt after purification via reverse phase chromatography
(eluent: CH3CN in water containing 0.1% TFA). MS m/z (MH") 491.2.

OH (N
@O ~
N
EJ 8v
N
H

- 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,
substifuting endo-3-(3-chloro-6-methoxy-phenoxazin-10-yl)-8-aza-
bicyclo[3.2.1]octane-8-carboxylic acld tert-butyl ester, 1v for endo-3-(3-
chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]-octane-8-carboxylic acid tert-butyi

145



N N~ Endo-7-Pyridin-4-yl-10-(8-pyridin-2-yl nethyl-8-aza-bicyclo[3.2.1 ]oct-
3-yl)-10H phenoxazi n-4-ol, 9v Using an adaptation of the nmethod described in
Procedure 1, substituting the TFA salt of endo-1 0-(8-aza-bicyclo[3.2.1
Joct-3-yl)-7-pyridin-4-yl- | OH phenoxazin-4-ol, By for

4- am no- 3- WARWrYPEaTzoi c acid nethyl ester, and 2-pyri 8¢ruszoeedtdenyde
for 8-nethyl-8-aza-bicyclo[3.2.1 Joctan-3-one, the title conpound

endo- 7- pyri di n-4-yl - 10- (8- pyri di n- 2-yl nmet hyl - 8-aza- bi cycl o[ 3.2.1 ]Joct-
3-yl)-1 OH phenox S obtai ned, a TFA s It aft purification

via reverse §HEf S‘Z ?&n%}f"@d?bo%‘}l’,\@céﬁ'pﬁ%rn@ -Pyigylearonic &y Prog 'é"erﬁ"hg 0.1 %

TFA MS 7 oM 1: Qﬂﬁh
PCT 3 USs2005/ 046%3{?61"%'?11'(%%“?%6( 8- Pf?e(%eétzﬁ;/blléyg ic§at§§ 1b]IBj((::t ﬁ \f‘?!ﬂ@f Qﬁ%Fﬁ
icmviadeyarse i on of

] oct - 3-yl ) - 7-RhEnoxazin-4-=g}| vaaawh@nwaaarTFA@altamr

o, et A Wi cBAGh A A ) s e

OH phenoxazi (MH"I3868v for 4-ami no- 3- hydroxybenzoic acid nmethyl ester, and

phenyl acetal dehyde for 8-nmethyl-8-aza-bicyclo[3.2.1]octan-3-o0one, the title
conmpound endo-1 O0-(8-phenethyl -8-aza-bicyclo[3.2.1 Joct-3-yl)-7-pyridin-4-yl
| OH phenoxazin-4-ol, 10v was obtai ne&_gig a TFA za\t after purification via

reverse phase chromatography (el uent: CNin \at grcont aining 0.1 % TFA).
M5 mz (MH) 490.3. OV N N C[
N
@
N\
&y
Endo-7-Pyridin-4-yl-10-(8-pyridin-2-yimethyl-8-aza-bicyclo[3.2.1]oct-
3-yl}-10H-phenoxazin-4-ol, 9v
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-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-T-pyridih-4-yl—1 0-(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 “ "N

Coo™
N
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11v H Endo- 10- (8- Aza-bicycl o[ 3.2.1 ]oct-3-yl)-6-nethoxy-3-pyridin-4-yl-
10H phenoxazin, 11v Using an adaptation of the nmethods described in
Procedures 24 and 25, substituting

endo- 3- ( 3- chl or o- 6- net hoxy- phenoxazi n- 10-y1) - 8-aza bi cycl o[ 3. 2.

1] oct ane- 8WERMNEYAToc acid tert-butyl ester, 1lv for endRCTIUR2805/046651

chl or ophenoxazi n-10-y1) - 8-aza-bicyclo[ 3. 2.1 ]-octane-8-carboxylic acid
tent-butyl ester, 3j, and 4-pyridylboronic acid for 3-pyridyl boronic acid

igcf r gcifi;”g rzrgt hofgﬂe‘é‘t’ bbr@dﬁrﬁr?ezﬁﬁds-g% ﬁﬁ?@?ﬂ&a&%&t' Migvﬁ\g"ﬁyﬂt%)’hed as a
TFA salt after purification vi a10@ﬁrﬁ&a§nﬂ%|omvonnt ography (eluent: CH3CN

in water containing 0.1 % TFA) 400. 2. 147 WD 2006/ 069276
PCTI US20051046691 sm@anuad;aptahom of memethod descnbed in Procedure 1,

Endo- 6- Met h e 3.2.1
](r)]c'? - 3-y|§ iﬁbéwwﬁ g'lzelnﬁlgA%%E%?e{ﬂgo-ﬁ)W(g%ﬁgﬁc d?té !ﬂ[‘? éw&f‘t%-%%n&%hgiéscrl bed
i ndPr (ige((jgr e mH-pBem:scal zlmhoh@vtfbeg Wnl ts-gl-hydfa;xybenzmc acid methyl ester, and

o- 10- az cycC - - 6- 733 .
pyr i di n- 4oy SRS etor Brosird-aZa B 0N Ay Inctary Benfoite 18 d et hy!
ester, and 2-dpnipdint efrIODOE- sﬁéfh&ﬁyifa%z@bmémpelz Posza-DLTpgtidthd-¢- 1

]octan-3- one, the title compound
endo- 6- et hoxiQHEphgnaxaizin-4-ok| 10vovasoliainedas- aQTﬁArsatt nf;er purification via

8 aza- bt oyl alfedo thast ciiomdiod Ao egREien e PR I

salt after puri atiron via r ase roma
wat er  cont ai MBng/zQMH ' YAIEAR).. NS m z (M—I+) 491. 2.

OMe N
O ™ !
QNS
N 11v
H

Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-3-pyridin-4-yl-
' 10H-phenoxazine, 11v
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-yi)-8-aza-bicyclo[3.2.1}-octane-8-carboxylic acid tert-butyl
ester, 3j, and 4-pyridylboronic acid for 3-pyridyiboronic acid in Procedure 24,
the title compound endo-10-(8-aza-bicyclo[3.2.1]oct-3-yl)-6-methaxy-3-pyridin-
4-yl-10H-phenoxazine, 11v was obtained as a TFA salit after purification via
reverse phase chromatography (eluent: CHsCN in water containing 0.1% TFA).
MS m/z (MH™) 400.2.
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O N 13v Endo- 6- Met hoxy-1 0- ( 8- phenet hyl - 8-aza-bicyclo[3.2.1 ]Joct-3-yl)-3-
pyridin-4-yl -10H phenoxazi ne, 13v Using an adaptation of the nethod
described in Procedure 1, substituting the TFA salt of

endo- 10- (8- aza-bicyclo[3.2.1 Joct-3-yl)-6-nmethoxy- 3-

pyri di n- 4- wo isepmnoxazi ne, 11lv for 4-am no- 3- hydr oxyBEHESI0S/MEE et hyl
148 WO 2006/ 069276 PCT/ US2005/ 046691 ester, and phenyl acetal dehyde for
8- nmet hyl - 8-aza-bicyclo[3.2.1 Joctan-3-one, the title conpound

endo- 6- met hoxy- 10- ( 8- phenet hyl - 8- aza- hi cycl o[ 3. 2
yl)-3-pyridi n-4-yl - 10K phenoxazi ne, 1$¥ewas obt & né
purification via reverse phase chronptagriaphpsieruent: CH3CN i n wat er
containing 0.1 % TFA). Ms mz ( ) ) MPLE X lox \ Ol \ C NH O /
N HNTO TFA Cp2Fe( Pt Bu2)2PdCl 2 N 3j Boc 1, 4-dioxane NI H2O Boo
I\ CHOI\ \ oI\ \I I\ o NHNro N HNTOﬁBH(OAC)S Cl CH2CH2Cl

N 12v
N

| S
=
Endo-6-Methoxy-3-pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-
bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine, 12v
Using an adaptation of the method described in Procedure 1,

substituting the TFA salt of endo-10-(8-aza-bicycio[3.2.1]oct-3-yl)-6-methoxy-3-
pyridin-4-yl-10H-phenoxazine, 11v for 4-amino-3-hydroxybenzoic acid methyl
ester, and 2-pyridyl carboxaldehyde for 8-methyl-8-aza-bicyclo[3.2.1]octan-3-
ong, the title compound endo-6-methoxy-3-pyridin-4-yl-10-(8-pyridin-2-ylmethyl-
8-aza-hicyclo[3.2.1]oct-3-yl)-10H-phenoxazine, 12v was obtained as a TFA salt
after purification via reverse phase chromatography (eluent: CH3CN in water
containing 0.1% TFA). MS m/z (MH") 491.2.

OMe Z "N
O 2 !
N
ENE 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—h1ethoxy—3~
pyridin-4-yl-10H-phenoxazine, 11v for 4-amino-3-hydroxybenzoic acid methyl
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N 2x N 3x H Endo-3-[3-(2-Acetylam nophenyl)-phenoxazi n-10-vyi]- 8-aza-

bi cycl o] 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 1x Using an
adaptation of the method described in Procedure 24, substituting
N-[2-(4,4,5, 5-tetramet hyl -[ 1, 3, 2] di oxaborol an-2-yl ) -phenyl]- acetam de for
3-pyridyl PO¥P/EIHEI d, the title conpound endo- 3-[ 3- ( 2BCT/US2005/046691

acet yl am nophenyl ) - phenoxazi n- 10-yl ] - 8-aza-bicycl 0[ 3. 2.1

] oct ane- 8-carboxylic acid tert-butyl ester, 1x was obtained as a TFA salt
after purification via ryiver se phagg chromat ography (eluent: CH3CN in water

cont ai ni ng 0 28tef, ANchphenyi geeipldehipds (s Somethybgrazaieisiafzdstiectaprieie: (2-[ 1
0- (8- Aza-bi gelitidécmpodnd eﬁ@é-sﬁné‘thbxﬂ-@OJSB-%P@H&}SQZ&-QZ§:W%)¢IO£%E 1]oct-3-

phenyl ) -acetam de, 2x Using an adaptatio Procedure 25, stituting the
TFA salt of e&hdepyridin-4-yl-10H-phenoxazine, 13v was obtained as a TFA salt after

3-[3-(2-acet ] : - 0= 10- - 8- .1 ]octane- 8-
carboxylic aéhgﬁ%%@ﬁ r\ﬁ%i’%\%ﬂ%{ﬁ@%@%{&p é&gﬂdhﬁe%ﬁt'%ﬁm (M ‘:}'a?er

endo- 3- ( 3- py rcbofiainilg Pl 1% MEA) XS mZiMMH/) 504.3.

8-aza-bicycl o[ 3. 2. 1] octane-8-carboxylic acid tert-butyl ester, 4j, the title
conpound endo-N-{2-[ 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10H phenoxazin-3-yl]-
phenyl } -acet am de, 2x was obtai ned as g&)Adpepl¥ after purification via
reverse phase HPLC (eluent: CH3CN in water containing 0.1 % TFA). M5 niz
(MH) 426.2. Endo- N-{2-[10-(8-Phenethyl ;1 8-aza-bicyclo[3.2.1 Joct-3-yl)-1
OH phenoxazi n-3-yl ] - phenyl } - acet am de} Usi ng an adaptation of the nethod

described in Procedure 1, substi ti AB~d TFA salt of

endo- N-{ 2-[ 10- ( 8- aza: bigyc o[%_}|2.-3-yl)-1 OH @]

phenoxazi n- 3-yl ] -pm}- am de>*2XNfor 4- apr 190 exybenzoi c acid

met hyl ester, and phemyl-acet al dehyde for 8- n’@?-B -bityclo[3.2.1

Joctan- 3-one, the titig conpound © N HN_ 20 1ea

endo- N-{ 2-[ 10- ( 8- phen | - 8- aza-—w.—?. 1] oct \f —_—

3-yl) - 10H phenoxazi n- Y ]-p%enﬁﬁeE%ngté de, 3x obt ai ned as a TFA salt
! 1,4-ioxane N 1x

oo o oY,
a

[8]¢]
0
N
NaBH(OAc);
CICH,CH,Cl
3x

N 2x N
H

Endo-3-[3-(2-Acetylaminophenyl)-phenoxazin-10-yi]-8-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-1 0-yl]-8-aza-bicyclo[3.2.1]octane-8-carboxylic£
acid tert-butyl ester, 1x was obtained as a TFA sait after purification via reverse
phase chromatography (eluent: CH3CN in water containing 0.1% TFA).
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after purification via reverse phase chromatography (eluent: CH3CN in water
containing 0.1 % TFA). Ms mlz (MH) 530.3. i ONI / HNTO 4x &S,

Endo- N-{2-[ 10- (8- Thi ophen- 2-yl met hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)- 150 WO
2006/ 069276 PCT/ US2005/ 046691 | OH phenoxazi n-3-yl]-phenyl }-acetam de, 4x
Usi ng an adapraaé/ideereof the net hod described in Procedur BCI/US208%4386% t ut i ng
the TFA salt of endo-N-{2-[10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10+4

phenoxazi n- 3-yl ] - phenyl } - acet am de, 2x for 4-am no-3-hydroxybenzoic acid

met hyl ester, and 2-thi ophene carboxal dehyde for 8-nethyl-8-aza

bi cycl o[ 3. 2. 1] oct an- 3 one the title conpound endo-N-{2-[10- (8-t hi ophen- 2-

yl met hyl - 8- a7a- bi cyg] " . 2 vl L2 ull.
]oct-3-yl)-10H phenoxa2| n JJID (? Azha b'cyfloa{%gt‘l %:td% v 10”\%‘enog?7éipn3eguas a TFA

salt after purjfication via reverlﬂmrmlheeetameBﬂ ography (eluent: CH3CN in

e\ 5s 0! (8. Bistngah ebpalftin o Prédddite 2 Sonktinding thd AER sall o bnadt

| OH phenoxazi&[@(Wb&etphﬁnm;}he@qﬁ)xpmhdﬁazufixolyﬁiaasz@mo@d@m 2Hlovtard-81 he net hod
described in Proc )gglure 1, substitu

e of .
endo- N-{ 2- [ 10R3rRORYIG a&fdc's%trfa{tﬂ ester) i’éf‘gf?fvp)?’-@owr' in-3-yl-phenoxazin-10-yl)-
phenoxazi n- 3- .]z gdgi:, @,fné) dgio zoic acid
nmet hyl ester, 8(5 2 py a!‘}@ét%‘ﬁ%giogrd ;%)‘gc' ! U%%ﬁ iaﬁzégma
compound endo-N—{2-[1 0-(8-aza-bicyclo[3.2.1]oct-3-yI)-1 0H-phenoxazin-3-y|]-
phenyl}-acetamide, 2x was obtained as a TFA salt after purification via reverse
phase HPLC (eluent: CHsCN in water containing 0.1% TFA). MS m/z (MH")

426.2.

Endo-N-{2-[10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazin-3-yl]-phenyl}-acetamide, 3x
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 phenyl acetaidehyde for 8-methyl-8-aza-bicyclo[3.2.1]octan-
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.

o,

N dx
S
\ |

Endo-N-{2-[10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
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bi cycl o[ 3. 2. 1] oct an- 3-one, the title conpound endo- N-{2-[10-(8-pyridin-2-

yl met hyl - 8- aza-bi cycl o[ 3. 2.1 ]Joct-3-yl)-10H phenoxazi n-3-yl ] - phenyl ) -acet am
ide, 5x was obtained as a TFA salt after purification via reverse phase
chromat ogr aphy (eluent: CH3CN in water containing 0.1% TFA). M5 mz (M)
517.2. 151 W02080692069276 PCT/ US2005/ 046691 EXXAMPLE Y PCF/US2005904691 B. / ~ NH
~~NI / NI / HN TO CP2Fe(PtBO 2PdCl2 N K2CO8 1 Boc 1,4-dioxane Hy H0O
2. TFA Exo-N-{2-[10-(8-Aza-bicyclo[3.2.1 Joct-3-yl)-10H phenoxazi n-3-yl]-
phenyl } - acet am de, 1y Usi adaptatio f t he net hg s descrl bed in
Procedures 24 and 25, 'ﬂ(ﬂg-e enpxaginyil- e“V'}'acetam‘

exo-3- (3-chl 0r0phengif@2émaéébtaﬂan§rtﬁé GGy b SiBod quP}&S‘éo%P@'! 8- carboxyl i c

acid tert-butyl ester, for endo- 3- ( 3-chl or ophenoxazi n- 10-y1) - 8-

aza- bi cycl o[ 3 sgb$t]tumgath1@ ‘EFA:aalb@&gﬂdcha{&[tD—feeazabmlo[%8t1éoct-33yl)-1(é!rfd
N-[2-(4,4,5,5; I t de for
> pyr 1 dyl bor BRPROREF Y prihyl el BBl Afind & AR end6 R A

exo- N-{ 2- [ 10- p&:thylastercsed B{tﬁioﬁhéﬂ@carboxa!dehyde for 8-methyl-8-aza-

3-yl)-10H phe oxa et am de, ed as TFA sal t
after purifi c &?:{:?31‘*@%’58 %&@F%ngﬁ’éjﬁ\éﬁs{?gﬁaﬂ‘ in wat er
contai ni ng 0. %/%éiﬁﬁlls ab&abityglofbH)od-25y1210H-phenoxazin-3-yl]-phenyl}-acstamide,

4x was obtained as a TFA salt after purification via reverse phase

chromatography (eluent: CHzCN in water containing 0.1% TFA). MS m/z (MH™)

seved
0

 Endo-N-{2-[10-(8-Pyridin-2-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenoxazin-3-yi}-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]Joct-3-yl)-10H-
phenoxazin-3-yll-phenyl}-acetamide, 2x for 4-amino-3-hydroxybenzoic acid
methyl ester, and 2-pyridyl carboxaldehyde for 8-methyl-8-aza-
bicyclo[3.2.1Joctan-3-one, the title compound endo-N-{2-[10-(8-pyridin-2-
yimethyi-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: CHsCN in water containing 0.1% TFA). MS m/z (MH")
517.2.
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152 WD 2006/ 069276 PCT/ US2005/ 046691 EXAMPLE Zz 9 W BOOW / | / /NH N
d NI / N~O 1v Cp2Fe(PtBu2)2PdCl2 N K2CO3 N 1z Boo 1, 4-di oxane Boc H20
OH BBr3 O\ / NIl / HNTO 2z NH Endo-3-[3-(2-Acetyl ami noph

enyl ) - 6- net hoxy- phenoxazi n- 10-yl ] - 8- aza-bi cycl o[ 3. 2. 1] oct ane- 8- car boxylic
aci d tert-wotzpi606x€r, 1z Using an adaptation of the RETAEIEELEPT bed in

Procedure 24, substituting

N-[2-(4,4,5, 5-tetramethyl -[ 1, 3, 2] di oxaborol an-2-yl ) -phenyl]- acetan de for

3-pyridyl boronic acid, the title corrpﬂ.&r]%\n pﬁc%B [ 3-(2-

acet yl am nophenyl) - 6- net hoxy- phenoxazi E’ aza-bicycio[3.2.1

] oct ane-8- carboxylic acid tert-butyl ester, 1z was obtained as a TFA salt
after purification via reverse phase tography (eluent: CH3CN in water
containing 0.1 % TFA). Endo- N-{ B( a- bi cycl o[ 3. 2. 1

]oct-3-yl)-6- hydI‘OXf-l O—I—
N HN

Cp,Fe(PiBu,),PdCl, 5-—2
éoc 1,4-dioxane H
H,0
2. TFA

Exo-N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazin-3-yl}-
phenyl}-acetamide, 1y

Using an adaptation of the methods described in Procedures 24 and 25,
and substituting exo-3-(3-chlorophenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-
8-carboxylic acld tert-butyl ester, 1l for endo-3-(3-chlorophenoxazin-10-yl)-8-
aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 3j, and N-[2-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl}-phenyl}-acetamide for 3-pyridyl boronic
acid in Procedure 24, the title compound exo-N-{2-[10-(8-aza-bicyclo[3.2.1]oct-
3-yl)j1 0H~phenoxazin-3-y|]-phenyl}-acetamide, 1y 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") 426.2.
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phenoxazi n- 3-yl ] - phenyl }-acet am de, 2z Using an adaptation of the nethod
described in Procedure 16, substituting the TFA salt of

endo- 3- ( 3- (2- acet yl am nophenyl ) - 6- net hoxy-

phenoxazi n- 10-yl ] - 8-aza- bi cycl o[ 3. 2. I ] oct ane-8-carboxylic acid tert-butyl
ester, | zwioooodideez7d FA salt of PCT/US2005/046691

6- met hoxy- 10- ( 8- phenet hyl - 8-aza-bicyclo[3.2.1]oct-3-yl)- 1

OH phenoxazi ne- 3-carboxylic acid diethylamde, 6e, the title corrpound endo
153 WD 2006/ 069276 PCT/ US2005/ 046691 '\F%Mﬁﬁfy 8-aza-bicyclo[ 3.2

] oct - 3-yl ) - 6- hydr oxy- 10H phenoxazi n- 3-y acetam de, 2z was
obtained as a TFA salt after purificationjvia reverse phase chromat ography
(eluent: CH3CN in water containing O. 1%0“4% MS mz (MH) 442.2. Owe |/ |

NI / HNTO 3z H EndsaeN-{2- [10 (8- Aza o[ 3. 2pfse] OCt - 3-y 6- met hoxy-1
O+ phenoxazi n- 3-yl h aglet a 3 Usi ng al_adaptati of the met hod
descri bed in Proceg it

endo- 3-[ 3- (2-acet vyl l) - 6neth

phenoxazi n- 10-yl ] - 8- aza-fbi cycl o[ 3. 2. | G0oCt ane- 8- car boxyl i ¢ aci dfert-butyl
ester, 1z for endo- 3- @yri di n- 3—¢-phenexazin-1 -8-aza-bicyclo[3.2.1
] octane- 8- carboxylic Qcill tegt - bulpye(RBiHPdCI4I, thelti¥l e conpound

endo- N-{ 2-[ 10- (8-aza- bicycl o] 3.2.1 KOs N 1z

] oct - 3-yl ) - 6- met hoxy- 10Bophenoxazi n- $4-¢fi¥aghenyl } - acettori de, 3z was
obtained as a TFA salt after purificati®n via reverse phase chronatography
(eluent: CH3CN in water containing 0.1 % TFA). Ms mz (M#) 456.2. 154 WO
2006/ 069276 PCT/ US2005/ 046531191 EXAMP A CHO CCN)a Brzn(CN)2 N i CN

BBT3

Endo-3-[3-(2-Acetylaminophenyl}-6-methoxy-phenoxazin-10-yl]-8-

aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester, 1z

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-pyridy! boronic acid, the title compound endo-3-[3-(2-
acetylaminophenyl)-6-methoxy-phenoxazin-10-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: CH3CN in water containing 0.1%
TFA).

Endo-N-{2.[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-hydroxy-10H-
phenoxazin-3-yl]-phenyl}-acetamide, 2z
Using an adaptation of the method described in Procedure 186,
substituting the TFA salt of endo-3-{3-(2-acetylaminophenyl}-6-methoxy-
phenoxazin-10-yl]-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-butyl ester,
1z for the TFA salt of 6-methoxy-10-(8-phenethyl-8-aza-bicyclof3.2.1]oct-3-yi)-
10H-phenoxazine-3-carboxylic acid diethylamide, 6e, the title compound endo-
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Pd( PPh3) 4 NaBH(OAc)3 41 DWMF | aa CH3000H N N CICH2CH201 H H N'NNH NI
CN TWMSN3 Bu20O N 2aa DVE 3aa Procedure 28 10-(8-Aza-bicyclo[3.2.1

] oct - 3-yl)-10H phenot hi azi ne-3-carbonltrile, |Ilea To a solution of

10- (8-aza-bicyclo[3.2.1]oct-3-yl)-3-brono-10+4 phenot hi azi ne, 41 (50 ng,

0. 13 mmol ) WORMBKMIZ7¥50 L) was added zinc cyanide (15 nR(T/0520%/04¢31) and
tetraki stri phenyl phosphi ne palladium (4 ng), the solution was purged with
nitrogen, and the m xture was heated in the mcrowave for 5 mn at 160 C

(ol uent :  crockZ R Bratinelathe il S Rl 0 Paseoer i S vimpoda
10- (8- aza- bi Cé(@ét%%ézib%totﬁaméa agg'l’mgﬂf)hﬁé%drﬁﬁat?bn Giﬁrrg(?é}'s'vh_'_bge 1 as as

a TFA salt and as a m xture of endo and exo isoners. ) 334. 1.

10- ( 8- Phenet hshrogatpasaphy:(eluesTt3CH:AN jrnwates opntainingH0 e T&HA)i a&snéz(MH*)
carbonitrile, %%1 Usi ng an adaptation of the nethod described in Procedure
22, 155 WO 2‘6 069276 PCTI US2005/ 046691 substituting the TFA salt of

10- (8-aza- bicycl o[ 3. 2. 1] oct - 3-yl ) - 10K phenot hi azi ne-3-carbonitrile, laa for
3- brono- 10- pi peridi n-4-yl-10H phenot hi azine, 41, the title conpound

10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2. 1]? 3-

N
H

Endo-N-{2-[10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-6-methoxy-10H-
phenoxazin-3-yl]-phenyli}-acetamide, 3z

HN\fO

3z

Using an adaptation of the method described in Procedure 25,
substituting the TFA salt of endc-3-[3-(2-acetylaminophenyl)-6-methoxy-
phenoxazin-10-yl]-8-aza-bicyclo[3.2.1]octane-8-carboxylic acid tert-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, 4§, the title compound endo-N-{2-[10-(8-aza-
bicyclo[3.2.1]oct-3-y1)-6-methoxy-10H-phenoxazin-3-yil-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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yl) - 10H phenot hi azi ne-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 m xture of endo and exo isoners. Procedure 29
10- ( 8- Phenet hyl - 8- aza- bi cycl o[ 3. 2. 1] oct-3-yl )-3-(1 Htetrazol-5-yl)-

10H phenot h82000692363 To a sol ution of PCT/US2005/046691

10- ( 8- phenet hyl - 8-aza-bi cycl o[ 3. 2. 1] oct-3-yl)-10+H

phenot hi azi ne- 3-carbonitrile, 2aa (10 ng, 29 nol) in di methoxyet hane was

added trimethylsilyl azide (15 L, 115 i butyltin oxide (1.5 ng),
and the m xture was heated in a mcr%‘gpﬁEMS mn at 150 C The m xture

was allowed to oc- and purifi EYN se ph d el uent:
CH3CN in water c |n| 0 % TFA yti)tﬂle co
10- ( 8- phenet hyl - Zn(CN)z

bi cycl o[ 3. 2. 1] oct 3 yI -3-(1H-tejraz éﬁhﬁﬁi | ) - 10H- phenot hi azine, = 3aa as a TFA
salt and as a m xtur endo"¥ rs. M6 mz ( -NN N el
4aa N &N 10- (8- PyN,g¥n- %yl Myl - a-bi d3| o[ 3. 2. lcl‘i:EH |3 yI) 3-(1
Htetrazol-. 5-yl)-1 phenot hi azi ne, 4aH Usi ng an adapt atf oA of the

met hods described in Procedures 22 and 29, substituting the TFA salt of
10- (8-aza-bicycl o[ 3.2. 1] oct-3-yl)-1 OH 156 WO 2006/%6&276 PCT/U82005/046691
phenot hi azi ne- 3- carbo trlle as for 3-brono-10-p pehldln 4-yl -

1
phenot hi azi ne, 4 8&7 car boxal 4 o} *quryl car boxal dehyde in
Procedure 22, the Ieound 10- (8- [@. n | rethyl - 8- aza-
bi cycl o[ 3. 2. 1] oct - 3-yIN-3T(1 H tB¥8Nwol - 55yl N1 phenot hi azi ne, 4aa was
obtained as a TFA sal?%fter pur iBU@at i on v%ﬁr everse phase chromat ography

2aa DME 3aa
N N

Procedure 28

10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-carbonitrile,

1aa
To a solution of 10-{(8-aza-bicyclo[3.2.1]oct-3-yl)-3-bromo-10H-

phencthiazine, 4i (50 mg, 0.13 mmol) in DMF (750 pL) 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: CH3CN in water containing 0.1% TFA)
to yield title compound 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-10H-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)-10H-phenothiazine-3-

carbonitrile, 2aa
Using an adaptation of the method described in Procedure 22,
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(eluent: CH3CN in water containing 0.1 % TFA) and as a m xture of endo and
exo isonmers. Msmz (MH) 468.2. NNNN \ S\ H NN~ --~1 5aa NH

10- (8- Aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol-5-yi)-1 O+

phenot hi azi ne, 5aa Using an adaptation of the nmethod described in Procedure
29, substit ¥QHWYRATSTFA salt of 10-(8-aza-bicycl o] 3. 2. Ip¢Dos2008/04bgp1 10H-
phenot hi azi ne-3-carbonitrile, laa for

10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2. 1] oct - 3-

yl)-10H phenot zj. ne- 3- bonifrile, 2aa, the t'tI onmpound 10- (8- aza-

bi cycl o[ 3. 2. PUFE@F u‘g;me)'ﬁg& ?ﬁ“?ﬁ%‘ﬁeé%%'l "%’0'9%2 p\ﬁ};ﬁ hi azi ne, 5aa was
obtai ned as &Eﬁ&hﬁa&ﬁﬁe-@fcbﬂfonﬂﬂ!é' flh&?ér'(&lﬁro\’r'l@m %gﬁn%ﬁw -BRpgeHCchr omat ogr aphy
(el uent: in water containing 0.1 % TFA as a mxture of endo and

exo | sorrer s. phenethiazing:14j, tqulegcommum@@% %ﬂﬂvisﬁﬂzmbtmto@szamgar and
I - -
] OCt 3 yI ) - 1@@01—?"%%%8‘23&@& I Sé Bwagﬁeda%ﬁa R GO

I"azl ne-3-car bokam 'ne 'ng an a pt at I on of
t he net hod depmqfcétrmh via rddieeszephase diiomatographyt(atuenty CHECN rwatert  of

10-(8-phenet | - 8-.az o[3.2.1]oct-3-yl),-1 .
phenot hi azi n g 8&%{?%@ {I){o ﬁég[‘ng 258 %u,lxc{ure of enzio ang_eFXO isomers.
endo- 3- ( 3- cyano- phenoxazi n- 10-yl ) - 8- aza-

Procedure 29

10-{8-Phenethyl-8-aza-hicyclo[3.2.1]oct-3-yl)-3~(1H-tetrazol-5-yl)-
10H-phenothiazine, 3aa
To a solution of 10-(8-phenethyl-8-aza-bicyclo[3.2.1]joct-3-yI)-10H-
phenothiazine-3-carbonitrile, 2aa (10 mg, 29 pmol} in dimethoxyethane was
added trimethyisilyl azide (15 pL, 115 umol) 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-(1 H-tetrazol-5-yi)}-10H-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-yimethyl-8-aza-bicyclo[3.2.1]oct-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]Joct-3-yl)-10H-
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bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 3b, the title
conpound N, N-d iethyl-10-(8-phenethyl-8-aza-bicyclo[3.2.1

] oct - 3-yl ) -10H phenot hi azi ne- 3- carboxam di ne, 6aa was obtained as a TFA
salt after purification via reverse phase chromatography (eluent: CH3CN in
wat er cont aWVRi2M§0692186 TFA) and as a nixture of endo andcewse0somess. M5 m z
(M#) 511.3. NH S 1 N~ 7aa NN

N, N- Di et hyl - 10- (8- pyri di n-2-yl met hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-

1CH phenot hi azi ne- 3- car boxam di_ne an adaptation of the nethods
descrpi bed i npé’? @Mwﬁan@"ﬁo"aa Em@ﬁrptr%ﬂ%a'p@ﬁgmﬂrﬂ -0t of

10- (8- aza- bi gﬁéﬁcﬁh%z%elhpéﬁd§p¥zh31yljé%'fboxaib%ﬂ9&é‘f&aioﬁﬁ%i xﬁmé'gﬂr&é'r? 1 as

f or endo- 3- cyano- phénoxazi n-10 -8-aza” 158 06927
PCT/ US2005/ Oﬁ’mﬁur@% ytbe difle comppuod dﬁdBQ}yUdmbE}xvmetbyla&:am—t ent-butyl ester,

Sompounc N ARSI it oMU i
]olct Sf%/I) 16bta|n’cwf b TFAzsatteafter puﬁrmvoamaimersgmsm&m’am:g tyas C|6—1|3 (T:EA
ot or ot a gt EH: R e prianing T 0 d g GuaHe SO e NE |
mz (MH) 495@,5%%% @,, r)%-gxb SCNTMSNE S1 N H cci Ni Zn(CN)z
| / N1| BU20 6 31 PdDWVF3)4 1bb N /

@1@/”3

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-(1 H-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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6 2bb N N N 10- (8- Met hyl -8-aza-bicyclo[3.2.1]oct-3-yl)-1

oH phenot hi azi ne-3- carbonitrile, 1bb Using an adaptation of the nethod
described in Procedure 28, substituting

3- brono- 10- ( 8- net hyl - 8-aza-bicyclo[3.2.1]oct-3-yi)-10H phenothi azi ne, 3i
f or endo- 3-w8z2agmévrgphenoxazi n-10-y1l) - 8- aza- PCT/US2005/046691

bi cycl o[ 3. 2. 1] oct ane-8-carboxylic acid tert-butyl ester, 3b, the title
conmpound 10- (8- nethyl -8-aza-bicyclo[3.2.1
] oct - 3-yl ) -10H phenot hi azi ne-3-carbonitrile,
salt after purification via reverse phase
wat er containing 0.1 % TFA) and as
mz (MH) 348.1. 10-(8-Methyl -8-aza
Htetrazol -5-yl)-104 phenot hi azi ne,
described in Procedure 29, substituti
10- (8- net hyl - 8-aza-bicyclo[3.2.1 ]Joct-
PCT/ US2005/ 046691 phenot hi azi ne- 3- car

1 .bb was obtained as a TFA
chrH*at ography (eluent: CH3CN in
o NE€hdo and exo isoners. M

- koct-S-yI)-S-(l

U Us ng an. adaptation of the nethod
g~t he TFA salt of

)-elgaO—I- 159 WD 2006/ 069276
pgyritrile, | bb for

10- ( 8- phenet hyl - 8- aza- bi cycl o[ 3. 2.1 ] oct)- 3-
yl) - 10H phenot hi azi ne-3-carbonitrile, Paa, the title conpound
10- (8-nethyl -8- aza-bicyclo[3.2.1 Joci~3-yl)-3-(1

Htetrazol - 5-yl ) - 10H phenot hi azi ne, 2 was obtained as a TFA salt after
purification via reverse phase chroma raphy (eluent: CH3CN In water

?%a' 2'92910 &I H‘%l) TFA)v miﬂeﬁﬁu-a oqazﬁﬁﬁnﬁtﬁ\il-aﬁafalbﬂdvélo[%@1]&%%ﬂﬁ10N5 m z
N, N- Di et hyl - 10- ( 8- mat hyI 8- phanbtlugz!he{iscarbmxpmdm $83 - 104
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-y1)-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; CHsCN in water containing 0.1% TFA) and as a

mixture of endo and exo isomers. MS m/z (MH") 511.3.

0008

7aa

N, N-Diethyl-10-(8-pyridin-2-yimethyl-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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phenot hi azi ne- 3- car boxam di ne, 3bb Usi ng an adaptation of the nethod
described in Procedure 10, substituting the TFA salt of

10- (8- et hyl - 8-aza-bicyclo[3.2.1 ]Joct-3-yl)-10H

phenot hi azi ne-3-carbonitrile, | bb for

endo- 3- ( 3- YyadMsdioxazi n- 10-yl ) - 8-aza- bicycl o] 3. 2. 1] ecrarseeo8o4masiboxyl i c
acid tert-butyl ester, 3b, the title conmpound N, N-d

i et hyl - 10- (8- net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-10H phenoth iazine-3-

car boxam di ne, 3bb was obtained as a TFA salt after purification via reverse

phase chr oneO8yFiRbhy-1jastana-cacalie aeid dpit-Butvk 8oteRi 3D ARdE-ayviFA) and as a
I Xt f ; . oY 76

PO Us2005/ O5aRsTEReRt: for g calonlibnidétng tile CompBhd 1 IASRET
6 H 2. 02N W8-pyqdinf2-ylretng-8oaze-uRiclalde. 1)oet-3-3)3 G#f-phenativagine-3- YOUCI CI 10

DMVE 3cc D EAcaMo&%&i&h&'%@%taim és a %Agglt%fgﬁpuriﬁcation via reverse
phase chromatography (eluent: CHsCN in water contiaining 0.1% TFA) and as a

mixture of endo and exo isomers.
MS m/z (MH") 498.3.

EXAMPLE BB

-

N
N

N
S Br
LT o, COT ™ 8 OLT 0
N Zn(CN), N B0 @:N H

Pd(PPha)s DME -
3 DMF 1bb
N N

| | | 'T‘

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]Joctane-8-carboxylic acid tert-buty! ester, 3b, the title compound
10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-phenothiazine-3-carbonitrile,
1bb 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") 348.1.

10-{8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-
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-

159



S\ BrBBr I \' S, \ Br Il N3N/ -~4cc +/ Pd(PPh3)4 K2CO3 N 4cc 5cc NwP
HNH W/ I OHS\\ NS\ N + Bcc ~7cc NN HHSpiro conpound, Zcc
Usi ng an adaptation of the nmethod described in Procedure 18, substituting
for 2-am no-5-bronot hi ophenol for 2-am not hi ophenol, the title conpound Zcc
was obt ai n®®. 208636924 20061069276 PCTI US2005/ 046691 PCT/US2005/046691

[ 2- (3- Met hoxy- 2-ni t ro- phenyl sul fanyl ) - phenyl ] - (8- net hyl - 8-aza-

bi cyclo[3.2.1]oct-3-yi)-am ne, 2cc Using an adaptation of the nethod

described in Procedure 19, su_b_'T‘tituti n? sgi ro conpound, 1lcc for spiro
conmpound 11, phenot lqurée-gd;%gqmgl et,g_bb for T0-(8-phenethyl-8-aza-bicyclo[3.2.1]oct-3-

(3- met hoxy- 2-yi-4 A ABRBMLSANA: S torRiRNhd. thE OB Lhthofind 30:BlmueRe 3. 2. 1
Joct-3- yl)-amne, 2cc was obtained a m xture of endo and exo |sOners.

3- Br onp- 6- met auskdicyaio[B . Nech§yi)S-tlihtetiazgle$-y()3 0H-phgnethiazingi 2bb weas-
gge”"tsn'bgf; [‘5?t?t§®8d YS P A Lot SRBF BlARBAH vib1EverEL BREsE BREmMAGrdphly P OCedur e
[ 2- ( 3- met hoxy(elent:iICH;OMN anwhtarichatajding OHeOYFA) &hd a8 amixtiteadt @ndo and

exo isomers.

MS m/z (MH") 391.1.

SRS
A w

N
l

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-methyi-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]Joctane-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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bicyclo[3.2.1 Joct-3-yl)-am ne, 2cc for [2-(4-brono-2-nitrophenylsul fanyl)-
phenyl]-(8-nethyl -8-aza-bicyclo[3.2.1 Joct-3-yl)-amne, 2i, the title
conmpound 3- brono-6-m et hoxy-10- (8- net hyl -8-aza-bicyclo [3.2.1 Joct-3-yl)-10
H phenot hi azi ne, 3cc was obtained a m xture of endo and exo isoners.

10- ( 8- Aza-woaymsl0e9236 2. 1 ] oct - 3-yl ) - 3- br onp- 6- net hoxy- 1 ROB/USROS/OHH azi ne,

4cc Using an adaptation of the nethod described in Procedure 21,
substituting 3-brono-6-net hoxy-10- (8- et hyl -8-aza-bicycl o[ 3.2.1]oct-3-yl)-1
OH phenot hi azi ne, 3cc for 3-brono-10-(8-nethyl-8-aza-bicyclo[3.2.1
]oct-3-yi)-104 phenot hi azine, 31, the title conpound
10-(8-aza-bicyclo[3.2.1]oct-3-yl)-3-br gRichoxy- 1 OH phenot hi azi ne, 4cc
was obtained a m xture of endo and exogﬁgg%ﬁ%rs. 10- (8- Aza-hbicycio[3.2.1
]oct-3-yi)-7-bronmo-1 OH phenot hi &zin-4-0l, 5cc Using an adag%gﬁ%on of the

met hod descri bed i 8dre 1 sulstd t Bt ng. 1Q za- bi [3.2.1

]oct-3-yi}3-br ono-ag-\@xy-io engté}éﬂl—&zi—

6- met hoxy- 10- ( 8- phenetHyI'NB; aza-Bircycl o[ 3. 2. | te - 162 NP R006H89276
a

PCT/ US2005/ 046691 | OH phenoxazilne- 3- carboxylic &tid diethyl an §ed 6€,
m xture of title conpound 10-(8-aza-bicyclo-[3.2.1 Joct-3-yl )
OH phenot hi azi n-4-ol, 5cc and starting material 1% (8-aza-bi %c

] oct - 3-yl ) - 3-brono- 6- net hoxy- 1 OH phenot hi azi ne, 4cc was obt (é d a m xture

of endo and exo isoners. QN (8OMea-bicyclo[3.2.1

] oct-3-yl)-6-nmet hoxy- 3-pyri giFek 3-yl -1 OH phéMét hi azi ne, 6cc and
10- ( 8- Aza- bi cycl o 3. 1) -7-pyri di n-3xyS< tad Menothi azi nei4-ol, 7cc
Usi ng an adaptati on he nethod dé@@ﬂhbedPr dure 23, Jsufistituting a
m xture of 10-(8-aza-Bi citi o[ 3. 2. 1] oTr=—3=y! ) >3- bONe? 6- net hox§g- O

| OH phenot hi azi ne, 4cc a 10-( 8- azapMFcycI o-[ 3.2, 1] oct - 3- mj—é_ﬁm = -10H+
phenot hi azi n-4-0ol, 5cc 3- br ono- 10- ( 8- f ur an-{Z=yJl et HBge- 8-&5 !

. 2ec . 2CHCl
| I
Ho
OMeS . OH @/B“OH
r
Bi 2
C[ BBrs S TSN
N —— 4dcc  + _—
N Pd(PPh;),
KoCOs
NMP
N dce N 5cc
H H
OMe = I OH = l
seons seohe
N ¥ N
6ec 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 1c¢ was obtained.
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bi cycl o[ 3. 2. 1] oct - 3-yl ) - 10H- phenot hi azi ne, 5i, a m xture of title conpounds
10-

(8-aza-bicyclo[3.2.1]oct-3-yl)-6-nethoxy-3-pyridin-3-yl-10+ phenot hi azi ne,
6cc and 10-(8-aza-bicyclo[3.2.1

] oct - 3-yl ) W 1996/96d27a- 3- yl - L0H phenot hi azi n-4-0l, 7cc wesST/Utes/ae™1 The
conpounds were separated via reverse phase HPLC (eluent: CH3CN in water
containing 0.1% TFA) to yield 6cc [MB MMz (WMH) 416.2] and 7cc [M5 mz
(MH ) 402.2], bothy as TFA salts and m xtures of endo and exo isonmers.) 163
WD 2006/ 069276 PCT/ US2005/ 046691 EXAMPLE DD O C Ov HN Ow 0 1. C S Br S

| CH2CI 2 N Her r man{2-43-MeathoipOhhifrocpiesiyisyitnyliphe M- (Bwethpl-BazaN N THE -~

OVe 0 OH 0 bCNOC BBr3 Ne CH2(] 2 a HH

6- Met hoxy- 10- ( 8- et hyl - 8- azabEWE!P_i%[‘gPﬁgg'VPml“&JﬁPf- 1 O+ |

phenot hi azi ne- 3- cgghggﬂ ad‘aﬂgﬁdﬂ] & iRd h«)dtﬁ(_ﬁﬂ Q@chibgg iMPrdtbdare qagi,apt ation of the

nmet hod described in Procedure 26, substituting a m xture of endo and exo

i somers of 3subditding spicchesmppaumd; dcc for spiro compound 1i, the title compound [2-
(3-methoxy-2-nitro-phenylsulfanyl}-phenyl]-(8-methyl-8-aza-bicyclo{3.2.1]Joct-3-

yl}-amine, 2cc was obtained a mixture of endo and exo isomers.

3-Bromo-6-methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine, 3cc

Using an adaptation of the method described in Procedure 20,
substituting [2-(3-methoxy-2-nitro-phenylsulfanyl)-phenyl]-(8-methyl-8-aza-
bicyclof3.2.1]oct-3-yl}-amine, 2¢c for [2-(4-bromo-2-nitrophenylsulfanyl)-
phenyl]-(8-methyl-8-aza-bicyclo{3.2.1]loct-3-yi)-amine, 2i, the title compound 3-
bromo-6-methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-
phenothiazine, 3cc was obtained 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-
phencthiazine, 3cc for 3-bromo-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl}-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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met hyl - 8- aza-bicycl0[3.2.1 ]Joct-3-yl)-1 OH phenot hi azi ne, 3cc for

3-brono-10- piperidin-4-yl-10H phenot hi azi ne, 41, title conpound

6- met hoxy- 10- ( 8- net hyl - 8-

aza-bicycl o[ 3.2.1]oct-3-yl)-10H phenot hi azi ne- 3-carboxylic acid

di et hyl am #®,2006l082276as obt ai ned as a m xture of endo arRFTEBOISHEHRY s,

10- (8- Aza-bicycl o[ 3. 2.1 Joct-3-yl)-6-net hoxy- 10H phenot hi azi ne-3- carboxylic
acid di ethylam de, 2dd Using an adaptation of the nethod described in

P d 21 tit . A . :

> br omo- 6- et 1RHYDOBOARES prhoavi,ac digfbylapiderte. 3 i gf e ot

phenot hi azi necon%nrho'ro?6Eﬁélmyéla-[é&mawynﬁ-@ém@mdh@h&h?az% jogt-3-yl)-1
OH phenot hi azine, 31, tit

10- ( 8- aza- bi c3eg @p@s@ﬂlqmt@wyw (%ambmyszkaﬁ 2. tachBeripirampriemethoxyboxyl i ¢

and exo 1| some o Paeolg 2, Ak B dRef alys Bl @ hd exB st © of nco

10- (8- Aza-bicyclo[3.2.1 Joct-3-yl)-6-hyd roxy-1 C]—I-phenothl a2| ne- 3

boxyl i id diethylam f t
descr bed i n Procequl SRS HEHSPIE STk Syl eaateRr agryrisia SO
]oct-3-yl)-6- "?H&%th!ﬂﬁepb&&%a'ﬂztsnﬁzﬁ-bidip%kggwi]b%t-@cylmfbﬁid?maaﬂl de, 2dd
for 6-nethoxy- (8- phenet hyl - 8-aza- bi cycl

1] oct - 3-yl ) - 10H phenoxazi ne- 3- cH Mtﬂh?lﬁoéhlaéincﬂ'elaJtOIWI anide, 6e, a nixture
ftitl d -5 95 10H

ghenlot h:aaslogogncag% é%f‘ gxgxlfﬁ'[%m%hnﬂdgiée% %’d‘%@ \a/\.'/a@-o%égal ned. Ms nlz

(NHF) 424, 2. amtmgmga mEckumrdfdﬁ (Beizatbioyoio[ D2 Hlacthy biddrBemepeth®iyadi ng

As P d W st t 50- 250 Ri t
N wer e ki1 | S-ppouRtiadiin 4onenn 0 Grare DY Adesd S BB el at ol ¥
inice cold: ﬂ_ﬁén‘btﬂ‘@klnmblf 9&0(‘&% Bdmadth ZB-‘ﬂt)ranmﬁbﬁmfeﬂ-liﬁ@f-ﬁdﬁs were separat ed

fromthe remai nder of brain g a coronal transact’ion, beginni n&)edorsal |y
¢

at the coll |l@lquI0[§rasl1b§§§1yHg1%n nathiazing iug mixivee of title eomp
junction. Aft@l,, . hicyclo[3.2.1]0ct-3-y1)-6-methoxy-3-pyridin-3-yl-10H-phenothiazine, 6cc

and 10-(8-aza-bicyclo[3.2.1]oct-3-yl)-7-pyridin-3-yl-10H-phenothiazin-4-ol, 7cc

was obtained. The compounds were separated via reverse phase HPLC
(eluent: CH3CN in water containing 0.1% TFA) to yield 6¢¢ [MS m/z (MH*)
416.2) and 7ce [MS n/z (MH") 402.2), bothy as TFA salts and mixtures of endo

and exo isomers.)
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di ssection, the forebrains were honogenized in Tris buffer in a

Tefl on(r)-glass honogeni zer. The honobgenate was diluted to a concentration
of 1 g of forebrain tissue per 80 nL Tris and centrifuged at 39,000 x g for
10 mn. The pellet was resuspended In the sanme volune of Tris buffer

cont ai ni ngW 1e0d/ocMFE12 Wit h several brief pul ses from aPPGUSHPH6691

honogeni zer. This particulate preparation was used for the delta opioid

bi ndi ng assays. Followi ng incubation wth the delta selective peptide
ligand -4 nM[3H DPDPE or 0.15 nM [3Hnnaltrindole at 25C for 2.5 hin a
96-well plate with total volume of 1 NMEXAMRLEBDite contents were filtered
through Wallac filtermat B sheets on a Tontec 96-well harvester. Theg ¢
filters were rinsed ree tinmes vvit of 100mM 165 V\002006/ 069276

PCT/ US2005/ 046691 S (pH E dried inla b ve on

1.75 min twice. T e area X 50 p teNSC| nt CH2C|2
scintillation flui KB s added—amdttre rag y&uantlf‘l‘ed—OTl—a
LKB (Wal | ac) 1205 Bgt aPf at

liquid Hg'@l"frimlsl lation counter. Anal ysi % MePHe
data fromthe scintilLation cgunter ﬁé’ tused to ﬁul atgqgqei ther the %

i nhibition conpared t nt r oP%bi ndi N§SHhen onl y¥a Single concentration of
test conmpound was eval ed) or a K \ﬁa, ue (when a'ﬁange of concentrations
was tested). Percent inhibition was calculated as: [(total dpmtest
conmpound dpm)/(total dpm nonspecific dpm]*100. Kd and Ki values were

cal cul ated using GraphPad PRI SM data anal ysis program Rat Brain Mu Opiold
Recept or Bi ndi ng As&? Procedre: Mal e, Wstar ®Hdts (150-¥50 g, VAF, Charles

i .
Ri ver, Kingston, \, [@d\by C02, and i renoved and
ol df Tri s H@Brpuf f 50 w The

pl aced i medi at el

forebrains were s ' fromthe remainter Ey a coronal
transection, beginnin orsally at theHfsl |iculi dnd paSSI ng ventrally
t hrough t he m dbrai n- i ne pdthction. After dis i on, 3dde forebrains
wer e honogeni zed in ThNs” buffer in a Tefl on-gl ass nogeni zer. The

honbgenate was dilutedH o a concentration of 1 g oﬂ

6-Methoxy-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenothiazine-3-carboxylic acid diethylamide, 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-
methyi-8-aza-bicyclo[3.2.1]oct-3-yl}-10H-phenothiazine, 3ce for 3-bromo-10-
piperidin-4-yl-10+-phenothiazine, 4i, title compound 6-methoxy-10-(8-methyl-8-
aza-bicyclo[3.2.1]oct-3-yI}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 methoed described in Procedure 21,
subsfituting 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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forebrain tissue per 80 nmL Tris and centrifuged at 39,000 x g for 10 mn.
The pellet was resuspended in the sanme volune of Tris buffer containing 5
mM MgCl 2 with several brief pulses froma Polytron honogeni zer. This
particul ate preparation was used for the delta opioid binding assays.

Fol | owi ng wocnlaatizon Wi th the nmu sel ective peptide |i P&TAS2009/0606H\

CH DAM3O, at 25C for 2.5 hin a 96-well plate with total assay volune of 1
m., the plate contents were filtered through Wallac filtermat B sheets on a
Tontec 96-well harvester. The filters were rinsed three tines with 2 nL of
10 mM HEPES (pH 7.4), and dried in a 650 Wmnm crowave oven for 1.75 mn

tw ce. To each sanp _ﬁgreqw(g& td4 on fluid
(LKB) was added andifﬁh%m?g-(ﬁ?)%%télﬁv?? 6Et-3uant| ySRIFil-Ehﬁﬁb l %{b@ 31205
BetaPlate liquid scintillati garhmwhp@cid dmhmoeszMWm PCTI U82005/ 046691

S thor the % i nni BTYTSAD EGRRERRALE IhelnkABy FRUME A RRITE 16 2 s ngre.
Concen | ot IocOpmp st 8 i v e of
\%\Ei te eig I Cﬁ?rﬁ%*a%’ 'Iﬂﬁﬂd/(f @V'&W'%ﬁ&fgﬁéEéﬁ?tﬁa%y'ggﬁﬁ]mfﬁﬁ%yﬁga&%d Ki \\/{gl ues
Bi ndi ng Assa;a/é @ﬁ:idl\{? Z]gﬂ@@}%ﬁ’n@%%ggé?ammﬁﬂ@% tnﬂggiég?l\k;l% 15

cel | menbr angBixbyg obdile gewpadrd 10(8azabicyclof. 2<Ié¢¢t-%ﬂo -BrivdoxyrRbitvi | | e, MD).
Sossucr ose. HISTEMiaEhO S MANTE BEM ot Dative, Ba IS oblpindt s ™ T4

menbr anes canMit")adde] into 10 mL cold binding assay buffer. The assay
buffer contained 50 M Tris, pH 7.6, 5 nMMC12, 100 MM NaCl, 1 nmM DTT and
1 mM EGTA. The nmenbrane suspension can be honogeni zed twice with a

Pol ytron, and centrifuged at 3000 rpmfor 10 mn. The supernatant can be
then centrifuged at 18,000 rpmfor 20 mn. Ten nL assay buffer can be added
into the pellet containing tube. The pellet and buffer can be mxed with a
Pol ytron.

Biological Examples

Rat Brain Delta Opiold 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. Foilowing incubation
-with the delta selective peptide ligand ~4 nM [*H]DPDPE or 0.15 nM
[PHinaltrindole 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 filttermat B sheets on a Tomtec
96-well harvester. The filters were rinsed three times with 2 mL of 10 mM
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| ncubation procedure: The pellet nenbranes (75 pg/nL) can be preincubated
wth SPA (10 ng/nL) at 25C for 45 mn in the assay buffer. The SPA (5

ng/ m.) coupled with nenbranes (37.5 pg/nL) can then be incubated wth 0.1
nM [35S] GIPyS in the same Tris buffer containing 100 pM GDP in total

vol ume of 288 26/0692%icr easi ng concentrations of receptor pagarse@msssedn be used
to stinmulate [35S]- GIPOS binding. The basal binding can be tested in the
absence of agonists and non-specific binding can be tested in the presence

of 10 pM unl S. The data be anal zed n ackar.d Count .
OATA o6 b Bt S (Al and fed R Ao S8R icBad Ben B 4773 i RViEs odb | o)

EC50 val ue vahyRsarp leél@aqak@géﬂ_ 6fBalaplae SEiRPsdiadiation ﬂﬂﬁdé%ﬁﬂ)W@sZOOG/ 069276
PCT/ US2005/ 046691 1 35S1GT ndi n Assays i n CHO hMOR Menbr anes

Met hods: CHO2Afefkapdthe mmcam@sqw %Op@mwmla@)oﬁoﬁeﬁ%tﬁf’@ﬂe iséd ogy,

Inc. (Balti éYBhQ?ﬁg t 10 ng/nL of menbrane protein can be suspended
in 10 rrMTRF%l-éﬁ(tﬂ' p . %2 nv EDTA, 10% sucrose, and the suspension kept
on ice. A1 nL voAualysisf Tiertatafrem ihascinéllatitecb unterMiere ised ¢ dalobilatis ng assay

buf f
and 1 ma EpTRUDS S e VST CormBateds € rorell oriig et ARYRROBET o pol yir on

and centri f ugedcaitratio &P tasp o buﬂ@wﬁ‘s avallBfxd) ov Bag; Raluaivheaa rahge obe
centrifuged at 18,000 rpm for mn. The pellet can be resuspended in 10

mL assay buf CEPCEHtEations waﬁmteﬂ) wéemfé%baﬁwa@aqalc%egﬁé» Wotdat ed with

wheat germ a nin the
assay bufferg’glirﬁ{ej gE&AmE f?@%”%? coup (éléﬂ%jl a?]%%%"f%ﬁ‘gg} ggcan be

t hen i ncubat ebrevcalculidsd using SHSHITARYPRISM data analysiy pmgréam . The basal

bi ndi ng can be that taking place in the absence of added test conpound;

t hi s unnodul at ed bi ndi ng can be considered as 100% wth agonist stinulated

binding rising to levels significantly above this value. A range of
concentrations of receptor agonist can be used to stimulate

Rat Brain Mu Opioid Receptor Binding Assay

Procedure: Male, Wistar rats (150-250 g, VAF, Charles River, Kingston,
NY) were killed by CO;,, and thelr 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 delia opioid binding assays. Following incubation
with the mu selective peptide ligand, ~0.8 nM [PHJDAMGO, 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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[ 35S] GTPyS bi ndi ng. Both basal and non-specific binding can be tested in the
absence of agonist; non-specific binding determ nation included 10 pM

unl abel ed GIPyS. Conpounds can be tested for function as antagonists by
evaluating their potential to inhibit agonist-stinulated GIPyS bi ndi ng.

Radi oact i vi wp 20eai06beze quantified on a Packard TopCount. dhgudmhddayed
paraneters can be calculated: % stinmulation = (test conpound cam -
non-specific can) x 100 (basal cpm- non-specific cpm). %inhibition = (%
stinmulation by 1 MDAM3O - % stinulation by test conmpound) x 100 (%
stinmulation by 1 MnBRGISO THeOdata fiodstha@citillsictearteRETcUB2ARE/calttidd EC50

val ues can be_.cal cul ated usi ng & aphPad Prism, Bi,ologi cal Data Conpound

Nurtber deltaeﬂ‘ﬁ f&‘ﬁnﬁ "ﬁﬂb‘kj'%‘,cgmﬁ’ﬁreo% T‘%’le%{%ld'ﬁ?‘i""l‘ﬁ‘g°ﬁﬁ’13 8845 Bd 0.1 336

9t 0.10 at O.cbBeedtratlndf test cBnifpdund Was bvathatet® of 2 valuelwhdn &thandedf 8v 5.2
concentrations tested). Percent inhibition was calculated as: [(total dpm-test

compound dpm)/{total dpm-nonspecific dpm)]*100. Kd and Ki values were
calculated using GraphPad PRISM data analysis program.

[**SIGTPyS Binding Assay in NG108-15 Cell Membranes {delta opioid)
Methods: NG108-15 cell membranes can be purchased from Applied

Cell Sciences (Rockville, MD). 8 mg/mL of membrane protein suspended in 10
mM TRIS-HCI pH 7.2, 2 mM EDTA, 10% sucrose. Membranes can be
maintained at 4-8 °C. A 1 mL volume of membranes can be added into 10 mL
cold binding assay buffer. The assay buffer contained 50 mM Tris, pH 7.6, 5
mM MgCl;, 100 mM NaCl, 1 mM DTT and 1 mM EGTA. The membrane
suspension can be homogenized twice with a Polytron, and centrifuged at 3000
rpm for 10 min. The 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 pug/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 pg/mL) can then be incubated
with 0.1 nM [**S] GTPyS in the same Tris buffer containing 100 yM GDP in total
volume of 200 L. increasing concentrations of receptor agonists can be used
to stimulate [%5]- 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 yM unlabeled GTPyS. The data can be analyzed on a Packard Top Count.
DATA
% of Basal = (stimulated - non specific)*100/(basal - non specific).

ECs5 value values can be calculated using GraphPad Prism.
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3v 8.3 8 18.8 8u 20.70 3t 25.1 3z 27.63 12v 36.3 6u 44.49 3c 48.1
525 7v 56.6 5t 56.7 b5x 81.82 2t 86.6 6e 99.5 7 103.6 7i 122.84 554.3
O9v 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 baa 321.1 11i 366.9 170.985 4a 373 6761 169 WD 2006/ 069276

PCT/ US2005/WQ 889496922 npound Nunber delta (Ki, nM mu (KpcTashooS$046886. 8 682. 2

[**SIGTPyS Binding Assays in CHO-hMOR Cell Membranes
Methods: CHO-hMOR cell membranes can be purchased from

Receptor Biology, Inc. (Baltimore, MD). About 10 mg/mL of membrane protein
can be suspended in 10 mM TRIS-HCI pH 7.2, 2 mM EDTA, 10% sucrose, and
the suspension kept on ice. A 1mL volume of membranes can be added fo 15
mL cold binding assay buffer containing 50 mM HEPES, pH 7.6, 5§ mM MgCl,,
100 mM NaCl, 1 mM DTT and 1 mM EDTA. The membrane suspension can
be homogenized with a Polytron and centrifuged at 3,000 rpm for 10 min. The
supernatant can then be centrifuged at 18,000 rpm for 20 min. The pellet can
be resuspended in 10 mL assay buffer with a Polytron. The membranes can
be preincubated with wheat germ agglutinin coated SPA beads (Amersham) at
25 °C for 45 min in the assay buffer. The SPA bead (5 mg/mL) coupled
membranes (10 pg/mL) can be then incubated with 0.5 nM [**S]GTPyS in the
assay buffer. The basal binding can be that taking place in the absence of
added test compound; this unmodulated binding can be considered as 100%,
with agonist stimulated binding rising to levels significantly above this value. A
range of concentrations of receptor agonist can be used to stimulate
[*®*SIGTPyS binding. Both basal and non-specific binding can be tested in the
absence of agonist; non-specific binding determination included 10 uM
unlabeled GTPyS.

Compounds can be tested for function as antagonists by evaluating their
potential to inhibit agonist-stimulated GTPyS binding. Radioactivity can be
guantified on a Packard TopCount. The following parameters can be

calculated:

% 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 uM DAMGO - 100)
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11v 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 3m480.1 12i 491.45 1450 2c 492 9448 51 539.2 4u
542.55 131 551.6 3740 Sa 575 819 2h 598 2889 171 629 1533.5 15i 629.55
168.9 2m 634.2 9i 649.35 538.4 1r 651.95 2758 2k 695.5 2a 697 5152 31
729.1 2r 980285/068%0 4p 864.5 4m 868.9 41 881 6613 PLTAB2304689118i

940. 75 8073

ECso values can be calculated using GraphPad Prism.
Biological Data

Compound Number deita (Ki, nM) mu (Ki, nM)

4¢ 0.1
4aa 0.1
Bb 0.1 168.45
6d 0.1 336
ot 0.10
8t 0.18
4v 0.3
2z 0.62
10t 1.14
7e 2.2
7t 2.43
Tu 3.27
8v 52
3v 8.3
8j 18.8
8u 20.70
3t 25.1
3z 27.63
12v 36.3
6u 44.49
3c 48.1 525
7v 56.6
5t 56.7
5x 81.82
2t 86.6
6e 99.5
7] 103.6
7i 122.84 554.3
v 136.3
4% 161.3
2u 196.5
6t 231.0
5k 246.7
Bv 263.2
Bi 282.35 1055.7
4e 320.9
baa 3211
11i 366.9 170.985
4a 373 6761
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10i 949.05 317.3 61 1269.1 5m 1278.5 3u 1356.30 161 1453 2654 3x 1585.0
ly 1601.8 14i 1603.5 598.75 3f 1752 1435 Sb 1896 >10000 |g 2041 4285 5a
2116 6091 5v 2260.0 31 2532 3185 7d 2633 123 170 WD 2006/ 069276

PCTI US2005/ 046691 Conpound Number delta (KI, nM mu (Ki, nM 2f 2644.5 2752
4c 3106 89.WO2®H0@2BL. 5 3k 3388.0 3p 5123.0 19i 5191pRSAS2bl0&E5S 288 71
6211.5 9j 11865.0 10j 13321.5 6k 14223.5 by >10000

Compound Number delta {(Ki, nM} mu (Ki, nM)

3r 396.8 682.2
11v 399.5
5b 406 6849
5] 409.4
2x 4146
4 424 6
8i 443.5 889.4
4K 4448
Bu 477.80
3m - 4801
121 491.45 1450
2¢ 492 9448
51 539.2
4u 542.55
13i 551.6 3740
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 697 5152
3l 729.1
2r 863.65 4340
4ap 864.5
4m 868.9
4i 881 6613
1aa 930.9
18i 940.75 8073
10i 049.05 317.3
6l 1269.1
5m 1278.5
3u 1356.30
161 1453 2654
3x ' 1585.0
1y - 1601.8
14i 1603.5 598.75
af 1752 1435
8b 1896 - >10000 -
10 2041 4285
5a 2116 6091
5v 2260.0
3i 2532 3185
7d 2633 123
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13v >10000 171 Cdains: 1 A conpound of Fornula (1): a8 Yy R1 G RA R NR6
C N R3 Formula (1) wherein: Gis -C(Z2)N(R1)R2, C6_10aryl, or a
het erocycl e selected fromthe group consisting of imdazolyl, triazolyl,

tetrazolyl, oxadiazolyl, thiadiazolyl, oxathiadiazolyl, imdazolinyl,

t et rahydr opyo tos/aéoensl ,  thi enyl, pyrazolyl, pyrimdinyl pctuszoes/ongésn furyl,

i ndazolyl, indolyl, indolinyl, isothiazolyl, isoxazolyl, oxazolyl,

i soxadi azolyl, benzoxazol yl, quinolinyl isoquinolinyl and pyridinyl;
wherein aryl and the heteroc es of naIIy ubstiituted with one
to three substituents$HREY %E HpsT o 'FI % (@G% consi sting of
Cl _8al kanyl, C2_8al kenyl, al kynyl , anyloxy

hydr oxy( Cl1_8) al kanyl , car box GC& 8)alkanyl10601 8alkaﬁ§ﬂ%arbonylanlno

hal ogen, hydroxy, cyano, nitr@, oxo, thi s5am no, Cl1_6al kanyl ami no,

di (G _6al kanyl )am no, Cl1 8aBkanyIth|o (ﬂS&%@kanylsulfonyl

Cl_8al kanyl sul fonyl am no, a®pnocar bonyl ,5H#.0ot hi ocar bonyl ,

am nocar bonyl anm no, aninothﬂ@carbonylanlﬁb9101 8a|ka¢ﬁ4aw1nocarbonyl,
di (Cl1_eal kanyl ) am nocar bonyl 7band C1. 6al k&dyboxycar borg8gam no; Rl is a
substituent selected fromthe)group consiggiiyg of hydrogen,

9j 11865.0
10j 13321.5
6k 14223.5
10v >10000
13v >10000
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Cl. 8al kanyl, C2.8al kenyl, and C2.8al kynyl; 172 R2 is a substituent selected
fromthe group consisting of hydrogen; Cl.8al kanyl; C2_8al kenyl ;
C2_sal kynyl ; C6.10aryl; and Cl_ecycl oal kanyl; wherein Cl.8al kanyl is
optionally substituted with one to three substituents independently
selected fromthe group consisting of phenyl, am no, Cl.6al kanyl am no,
di (Cl_6al kanyl ) am no, C1. 6al kanyl oxy, thiod _6al kanyl oxy, hydroxy, fluoro,
chl oro, cyano, am nocarbonyl, Cl.8al kanyl am nocar bonyl
di (C1. 8al ka@ydipngm nocar bonyl , Cl_6al kanyl oxycar bonyl, and aryl oxy; and
wherein any aryl-containing substituents and Cl_ecycl oal kanyl substituents
of R2 are ofti onAldompaurel of boroulai(ih one to three substituents
i ndependent |y sel ected fromthe groyp cqpsisting of C1. 8al kanyl ,
C2. 8al kenyl, C2. 8al kynyl, C1.8a|%9n | oxy7 ™\ rifl ueromethyl,
trifluoronmethoxy, phenyl, ha|09§%#~— hygfoxy, Cl.8al kanyl t hi o,
Cl. 8al kanyl sul fonyl, and C1. 8al ; or RlL and R2 taken
together with the nitrogen to whifth fhe atg.ached forma 5-7 nenbered
cycl ohet eroal kyl optionally substi?uteéi%%th one to three substituents

?p

i ndependently selected fromthe group i sting of Cl.8al kanyl,

hydr oxy(Cl. 8) al kanyl, hydroxy, am no, al kanyl am no,

di (Cl. 6al kanyl Yami no, and hal ogen; R3 i $\'a substituent selected fromthe
group consisting of hydrogen, Cl1.8al kanfs, hal ol _3(Cl_e)al kanyl,

C2. 8al kenyl, C2_8al kynyl, C3.8cycl oal kanyl, cycl oal kanyl (C1. 8) al kanyl ,
Cl_eal kanyl oxy(C1_e) al kanyl, C1. 8al k&ormuladl)C1. 8) al kanyl ,

hydr oxyCl_eal kanyl, C1.8al kanyl oxycarbonyl, hal ol _3(Cl. 8) al kanyl car bonyl ,
formyl, thi 888}, carbanimidoyl, phenylim no(CL.8)al kanyl,

phenyl (CL. 8) al kagyis, —BBNR| R, Daldr§NYr a heterocycle selected from the group
consisting of imidazolyl, triazolyl, tetrazoly!, oxadiazolyl,
thiadiazolyl, oxathiadiazolyl, imidazolinyl, tetrahydropyrimidinyl,
thienyl, pyrazolyl, pyrimidinyl, triazinyl, furyl, indazolyl, indolyl,
indolinyl, isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyi,
benzoxazolyl, quinolinyl, isoquinclinyl, and pyridinyl, wherein aryl
and the heterocycles of G are optionally substituted with one to
three substituents independently selected from the group
consisting of C4galkanyl, Cygalkenyl, Co_galkynyl, Cq.salkanyloxy,
hydroxy(C.s)alkanyl, carboxy(C1.g)alkanyl,
Cisalkanyicarbonylamino, halogen, hydroxy, cyano, nitro, oxo,
thioxo, amino, Cqalkanylamino, di(C4salkanyl)amino,
C1.salkanylthio, C,.salkanylsulfonyl, C4.galkanylsulfonylamino,
aminocarbonyl, aminothiocarbonyl, aminocarbonylamino,
aminothiocarbonylamino, C.galkanylaminocarbonyl,
di{C1.salkanyl)aminocarbonyl|, and C,.salkanyloxycarbonylamino;

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

Ci.salkanyl, C,.galkenyl, and Cagalkynyl;
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phenyl (C1. 8) al kynyl , napht hyl (Cl1. 8) al kanyl and heteroaryl (C1. 8) al kanyl
wherein the heteroaryl is selected fromthe group consisting of
benzo[ 1, 3] di oxol yl, imdazolyl, furanyl, pyridinyl, thienyl, indazolyl,
i ndol yl, indolinyl, isoindolinyl, 173 isoquinolinyl, isothiazolyl,

| soxazol yl , oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyrimdinyl,

pyrrolyl',  qui nol gg% a subSOEnt SbleRidd fr{:r‘ﬁtthé@gc‘gllyé S?Féﬂéljm&q)hf’hmﬁ@g‘éﬁei n phenyl,

napht hyl , and heteroaryl "are optionally su 0 three

substituents i ndepen@ralkangkiCagakentlr Caxalkengr Cupatginandt i ng of
Cl. 6al kanyl, C2 5al k%%yl , Clrg6al kanyl oxy, am no, Cl.6al kanyl am no,
di (G _sal kanyl ) ani no, “cBC¥PREADYlcar bonyl , C1. 6al kanyl car bonyl oxy,

C1. 6al kanyl car boQyl.agi. 7o, ] ! f " hal ,
al kanyl car O%Sgérﬂ&(r%ffmgn ?Un{ameub&i'tagé:’a‘i\lgﬁ@%é‘{btm@é' al ogen

hydr oxy, cyano, our el
f1 uoro( Cl. 6) al kanyl oxgubstituentsahdepéndenily el quted fronatik dgreupreamarsistingafe

optionally substituted with al kanyl or al kanyl supstituents attached to
adj acent carbon at onsPNERY. ?Wi”%Lﬁgsﬁ?lfw}ﬁrg'“{?aa'}z&ﬂ-@égﬂﬂﬂ}arf‘B‘Pm a fused
cyclic al kanyl or cyclah 0 .S} ng of
-(CH2)3_5- , - O(CH2) z.t?izssfk%?'?&é@%?@@ﬁw&‘@%@@%% Ezﬂbfés’-%ébt 0
Lh(rjee subst i tuelan i Pdﬂﬁn@cm'bl Ehyl, l@ejaalkanyi?ﬁﬂmnldrh@ngr f)up conlsiksti Ing of

Gl bal kanyl oxy:  am o i sk KB G GE GGG
C6_10aryl am no wher ei LSy | | ; | | one to
three substitutents i %9&%’5‘&13’2%‘%9&?3?5@( gﬁﬂ épht)%ﬁwﬁ?dg%g&%q%%\%é?sti ng of

Cl. 6al kanyl, Cl. 6al koxy.scyelbaganyl subdtituanty ofkR; afeosptid reaty substiutédlivtil ani no;
Cl. 6al kanyl carbonyl ; Cl. 6al kanyl car bony| oxy; Cl. 6al kane/ oxycar bonyl ;
ani nocar bonyl ;  Cl. 6aPR&A19 tAreertbatibisn$ indgpeadenty relrgiefdimdibachg | ;

CL. 6al kanyl car bonyl am gRsisfite 3R ICK2RKEAN! 5 sStikeAR! €3 0ksiT €M¥alkanyloxy,
trifftuoromethyl, trifluoromethoxy, phenyl, halogen, cyano, hydroxy,
Cisalkanylthio, C4.galkanylsulfonyl, and C4_galkanylsulfonylamino;
or Ry 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, hydroxy(Ci.s)alkanyl,
hydroxy, amino, C4alkanylamino, di{C4salkanyl)amino, and
halogen;

Rj is a substituent selected from the group consisting of hydrogen,
Ci-salkany!, halo,.3(Cy.g)alkanyl, Cz.galkenyl, Ca.galkynyl,
Cs.scycloalkanyl, cycloalkanyl(Cq.g)alkanyi,
Ci.salkanyloxy(Cq.g)alkanyl, Csalkanylthio(Cqg)alkanyl,
hydroxyCi.salkanyl, C4_galkanyloxycarbonyl,
halo1.3(C1-g)alkanylcarbonyl, formyl, thioformyl, carbamimidoyl,
phenylimino{C+.g)alkanyl, phenyl(C1.g)alkanyl, phenyl(C+.s)alkenyi,
phenyl(C1.g)alkynyl, naphthyl(C+.g)alkanyl and
heteroaryl(C+_s)alkanyl wherein the heteroaryl is selected from the
group consisting of benzo[1,3]dioxolyl, imidazolyl, furanyl,
pyridinyl, thienyl, indazolyl, indolyl, indolinyl, isoindolinyl,
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hal ogen; hydroxy; cyano; hydroxycarbonyl; C6.10aryl; chromanyl; chronenyl;

furanyl; imdazolyl; indazolyl; indolyl; indolinyl; isoindolinyl;
i soqui nolinyl; isothiazolyl; isoxazolyl; naphthyridinyl; oxazolyl;
pyrazinyl; pyrazolyl; pyridazinyl; pyridinyl; pyrimdinyl; pyrrolyl;
qui nazol i nyl ; quinolinyl qui nol i zi nyl; quinoxalinyl; tetrazolyl;

thiazolyl; thienyl; {Sug[l?@l“ﬁ P§ohmgg? @I %g&g%lﬁ E%%Er?%?z"ﬂlél optionally;

when R4 is two substi Jace car the two

substituents toget herpfrazoly [:lerlldglzmyf lpqadudlnpll eysrolyhirgrimslinyl,he fused noi ety
is -(CH2)3.5- , -Q(CH2)24- , -(CH2)2.40-, -(CH2)1.30-, or -S-C(NH2)=N-; R5
IS one to two substituents i ndependent |y sel ect ed from t he group consi stl ng

o LT, €L oAy ST g g

Cl_6al kanyl am no ar b
Cl_5al kanyl car bonyl oxlyeter@ﬁgﬁatd(omdrmﬂycsabbhm;éd wiﬂi _obe tbath;deasutrad)mmfrﬁsmyl

Cl1. 6al kanyl car bonyl anj no, Cl 5al kanyl.sul fo hal ogen,
hz/(ér_ltz);w, zy\emo fl>/uor W@Peﬁéﬁﬂﬁhﬁéﬁg rCf'T‘GB‘?E(%P Coé'ﬁﬁ%ﬂ{)ﬁébéﬂjri&yh Ig)

- m -, erein m al kan
N(OH), N(OC1. 6al kanyl ,'S%Irgwlbﬁéﬁ%@%[)g%da;gilr?ght@ﬂ %\ie(r@h ngé:tereorrer)s/

tautoners, solvates, di{CpbalkamgprhinoaCl yalkanyieaﬁb@hye C’.S@htlﬁnyimerlamylmaj The
conmpound accor di ng toclaim1 wherein Gigsg - (le)éz phenyl or a

het erocycl e sel ected ﬁmﬂ*ﬁnﬂcgmpﬂ%ﬁ& St-53 ar@,\,fl ‘a@é‘@ﬂy SUI{S’R‘XHl zol yl,
Lg{glrocgg: ggl l)?ylG aﬁg o | ohgwjrogg (bﬂit WH?OW% a?l&?rfpﬁou subst I tuents
i ndependent |y sel ect eﬂucbnmém g)la&mymxp ah&maﬂﬁélylgubén pﬁkn?béd@heie,roaryl
CL_8al kanyl oxy, hydr Oé%{e( og:;;JLtlorza||yksiilrt]}étltutecc(ij1 Lvﬂﬁx)fka%lyl gr gllklé?\ngy substituents

attached to adjacent carbon atoms, the two substituents can

together form a fused cyclic alkanyl or cycloheteroalkanyl

selected from the group consisting of -(CHz)s.5- , -O(CH2)24- ,

~(CH2)2.40-, and -O(CH2)130-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen; Csalkanyl; C..salkenyl; Csalkynyl;
aryl(Cz.g)alkynyl; Cysalkanyloxy; amino; Cqsalkanylamino;
di(C1.salkanyl)amino; Ce.1parylamino wherein Ceg.qoaryl is optionally
substituted with one to three substitutents independently selected
from the group consisting of Csgalkanyl, Cisalkoxy, halogen, and
hydroxy; formylamino; pyridinylamino; C,.salkanylcarbonyt;
C1-alkanylcarbonyloxy; Cialkanyloxycarbonyl; aminocarbonyl;
Ciealkanylaminocarbonyl; di(C1.salkanylyaminocarbonyl;
Ci.salkanylicarbonylamino; C.salkanylthio; Ci.salkanylsulfonyl;
halogen; hydroxy; cyano; hydroxycarbonyi; Cg_oary!; 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
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Cl1_8al kanyl car bonyl am no, hal ogen, hydroxy, cyano, oxo, thioxo, am no,

Cl. 6al kanyl am no, di (Cl. 6al kanyl )am no, C1_5al kanyl thi o, am nocar bonyl ,

am not hi ocar bonyl, C1_8al kanyl am nocar bonyl, di (Cl. 6al kanyl ) am nocar bonyl ,
and Cl. 6al kanyl oxycar bonyl am no. 3. The conpound according to claim1
wherein Gis -C(Z)N(Rl) R2, phenyl, or a heterocycle selected fromthe group

consi sting of ini dazobyfionallyf b\ﬁﬂéﬁ'&{ is tvBldubsBiugnts attacher @ Adjacéiy adi azol yl,
oxat hi adi azol yl, imidazolinyl, 175 tetrahydropyrimdinyl, thienyl,

pyrazol yl, pyrini di nytarboni atemsy the twosubstiteents togetbex foro gisingls fussidy| |
| soxadi azol yl, and pyridinyl . wherei heny! .and het |l es of G are
optional ly substitut eH‘Q)\?WhWBﬁée’ﬁéh‘? ﬁ.}s%g 'Eé'r?& I f@?@‘?’ﬂd%gﬁ%&rﬁ Py sel ected
fromthe group consi stigM)pfo- C@(.@HL)K.EOX'M _@Lﬁﬁm?awj- oXYy,

. 8) al kan C, 8al k

hydr oxy(Ci _8) al kanyl , carboxy(Cl. 8) al kanyl, , anyl car bonyl ami no,
hal ogen, hydr oxyRsdsane to éxo subslitugots independently seiedted floamtheogroup

oy hacar oS B4y BaRa, SRR Gr g L chIR B
Cl_6al kanyl oxycar bony & o 1 talkaiBarhieR aHCY ;ARGRYIHAMOL © claim 1 wherein G

s -C(Z2)N(R,)R2, phenyl, or a heterocycle selected fromthe group

consi sting of ini dazolGylalkangicasanyl|C-sakaamylcaodanyloxyhi adi azol yl ,

oxat hi adi azol yl, imdazoljnyl, thienyl . pyrazqglyl. i m.dinyl, triazinyl,
i sot hiazolyl, isoxazo 16?""8?5&'95)’%,%0%}"58&@%‘[‘39@?6!"?0‘%50%i di nyl; wherein
phenyl and the heter ogyghkanflcafborgidmiest CQ_Pé’IkbN)(Iﬁﬁ@,%l-&d!ﬁ@@l%lfdhyﬂne to
three substituents independently Selected fromthe group consisting of

Cl- aal kanyl, Cl4al kanhB®gen, hygrxgxeyano, dyarkenylalkaryt BodWucio(@xal kanyl ,

C, _4al kanyl car bonyl am n %&r oxy, cyano, oxo, thioxo, am no,
Cl_6al kanyl ani no,  di PCK¥WRYny| ) ani no, CL_8al kanyl t hi o, ani nocar bonyl ,

am not hi ocar bonylp, i —%I—@ﬂ*ﬁh@r@?ﬁ‘ masardyanyl, and
di (Cl_aal kanyl ) am nocar bonyl . 5. The compound according to claim1 wherein G
is -C(Z)N(RL)R2, Yphdhpr S; or a heterocycle selected fromthe group
consisting of i m,dazolyIy N(C.alkanyl), N(OH), N(OC1salkanyl), or N(phenyl):

and enantiomers, diastereomers, tautomers, solvates, or pharmaceutically

acceptable salts thereof.

2. The compound according to ¢laim 1 wherein 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 are optionally substituted with one to three
substituents independently selected from the group consisting of
C1-salkanyl, Cq.galkanyloxy, hydroxy(Ci.s)alkanyl, carboxy(C1.s)alkanyl,
C1i.galkanylcarbonylamino, halogen, hydroxy, cyano, oxo, thioxo, amino,
Cisalkanylamino, di(C.salkanyl)amino, Cq.galkanylthio, aminocarbonyl,
aminothiocarbonyl, Cigalkanylaminocarbonyl,

di(Ci.salkanyl)aminocarbonyl, and Csalkanyloxycarbonylamino.

3. The compound according to claim 1 wherein G is —C(Z)N(R+)R2, phenyl,
or a heterocycle selected from the group consisting of imidazolyl,

triazolyl, tetrazolyl, oxadiazolyl, thiadiazolyi, oxathiadiazolyl, imidazolinyl,
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tetrazolyl, oxadiazolyl, thiadiazolyl, oxathiadiazolyl, thienyl,

| sot hiazolyl, isoxazolyl, isoxadiazolyl, and pyridinyl; wherein phenyl and
the heterocycles of G are optionally substituted with one to three
substituents independently selected fromthe group consisting of

Cl. 4al kanyl, Cl. 4al kanyl oxy, hydroxy(Cl4)al kanyl, C1. 4al kanyl car bonyl am no,

hydr oxy, cyano, fé?ﬁ%’hyy\ﬁﬂ ei‘ﬁmdﬁﬂﬂ thid |n§=)&éyz W‘Rzﬂynn%ﬁ'nﬁ trid ﬁyPﬁHH?ﬁ’iHEG‘II

according to claim1l In Gl's - or'a eterocycle
sel ected fromthe group consisti ng of tetrazolyl, oxadizolyl, furyl,

i nolinyl, thi |, dj h h h cl f
&'are opti onal |y RoBEANE REEON] Moraria2pli. ey g Retf poePuGRRE Eern:
sel ected from thge &reewe“@aﬁes;rbr&t.@hauﬁuﬁ’sﬁtmawth 6A4 2 kmael oxy,

hydroxy(G -4)al kanyl, * ClAal kanyl carbonyl am no, hydroxy, cyano, oxo, thioxo,
and am nocar bongubstmuentbendepmmiﬁmdyaelﬁmt@ﬂ ftgn'tthecgraumcbn\mélnglqﬁ Gis

-C(2DONR)R2, t di , di t al | ted
vvic'g h) o§<o )or pheﬁyﬁg]ﬁﬁﬂ | Qﬁ*&gli(lﬁn@%\éthyfﬁ‘?’éygezoﬁka(ﬁ I O ye(ﬁﬁ’@ﬂ? ;I :m' no.
8. Th d 1 1

S o o sy i 5 o i,

met hyl car bonyl anCn@@lhanylamupcy,rdltﬁma’ﬂca;iyl)amlmy,r(imadkamwthlo amimbearbonplound

according to claim in R bstltu nt selected fromthe group
consi sting of hy8f¥yd ﬁho&ﬁgbwl ]Qk@rlﬁﬂ”yﬁ'ﬁ'no?ﬁ frpound according to claim1

wherein Rl is Sebﬁeﬁﬂkéﬁﬂ)’ﬁrhm&aﬂf P a3/ édlkel?ﬂrld%{ cEVcSHr%tﬁﬂmo”Et hyl,

et hyl, and propyl The” conpound ccordi ng tocl rein RL is
sel ected fromthe group consisting of hydrogen, nethyl, and ethyl. 12. The
conmpound according to claim1l wherein R2 is selected from the group

consi sting éf hyagewpmmmmdmg to shadmy 1 Wh@fﬁ“@.l%ﬁ@(ﬂ)@&&ﬁwphenw
or a heterocycle selected from the group consisting of imidazolyl,
tetrazolyl, oxadiazolyl, thiadiazolyl, oxathiadiazolyl, imidazolinyl, 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 Cq4alkanyl, Cq4alkanyloxy,
hydroxy(Ci.s)alkanyl, carboxy(Ci4)alkanyl, Cq.salkanylcarbonylamino,
hydroxy, cyano, oxo, thioxo, amino, Cqsalkanylamino,
di(C1salkanyl)amino, Cqgalkanylthio, aminocarbonyl, aminothiocarbonyl,
Ci-salkanylaminocarbonyl, and di{(C.salkanyl)aminocarbonyl.

5. The compound according to claim 1 wherein G is —C(Z)N(R1)Rz, phenyi,
or a heterocycle selected from the group consisting of imidazolyl,
tetrazolyl, oxadiazoly!, thiadiazolyl, oxathiadiazolyl, thieny!, 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
Ci.4alkanyl, Cq.salkanyloxy, hydroxy(Ci.s)alkany!,
Cisalkanylcarbonylamino, hydroxy, cyano, oxo, thioxo, and

aminocarbonyl.
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wherein Cl. 4al kanyl is optionally substituted with one to three

substituents independently selected fromthe group consisting of phenyl, 177
am no, C, 6al kanyl am no, di(C, -6al kanyl)am no, Cl-4al kanyl oxy, hydroxy,
fluoro, chloro, cyano, am nocarbonyl, Cl.8al kanyl am nocar bonyl

di (C, _8al kanyl ) am nocar bonyl, and phenoxy; and wherein any phenyl -
contai ni ng substituents and Cl. 6cycl oal kanyl substituents of R2 are
optionally substituted with one to three substituents independently

sel ected frgm t hghgicoriboiasadtordieig ¥ claimSpivikarsih G fs —@at)KRRYJR:X phenyl,
trifluoronethyl, phenyl, fluoro, hydroxy, CI1.8alkanylthio,

C, _8al kanyl sul f oflya heigr@cyale sglecied from HRioeasistng rf tefiazaky, t aken

Cycr onet er oal kyl S5 e TRy SR DL A8 Blio BB Budid ariiPe” *
i ndependently seherrecydéol G@e@pﬁbﬁa@ié\%ﬁkmt@ﬁ with éne to firekanyl ,

hydroxy(C, ., )al kanyl, "hydroxy, am no, . 6al kanyl am no, o

di (C, _6al kanyl ) afubsfituemnts "ﬁd%ﬂﬁf’tﬁenﬂs.Se1ﬂ€éed:ﬁﬁﬁbfYﬁﬁcQF§é§(ﬂ0@iSt$Qn9@fcI aim1l
wherein R2 is sel.ec fram NShSty hydr ogen, Cl4al kanyl,
phenyl, and CI- 6&‘9’6%Iggpwaﬁﬁfélngmgggwdg@ipﬁwrﬁ' optionally substituted
with one to three, aaa}ichibonyRmideRpdarnt dpandebr6! ibxor amdt he group

consi sting of phenyl, ©C, _4al kanyl oxy, hydroxy, fluoro, am nocarbonyl,

Cl. 8al kanyl ani no@&aymesafbonyi (C, 8al kanyl ) ani nocar bonyl, and phenoxy; and

wher ei n any phenyl -contai ni ng substituent of R2 is optionally substituted
with one to three substituents independently selected from the group

consisting ef Clyfgl d I , Q. d

1. gar kanyl {hi o; 706 EANBAUPd Ao RIURGTY Btk L WhiRR G LCRANEINE, | i o
they are attachetktfazolyl soywidinydl dxhdiyioipromionally sulbstitutedngitvogo eompleeriyd
pyrrolidinyl or piperidinyl is optionally substituted with a substituent
sel ected from t hepterally suhstitued withdCrerlkanvleathpnyamingdr oxy. 14. The

conpound according to claiml wherein R2 is selected fromthe

8. The compound according to claim 1 wherein G is—C(Z)N(R4)R2, 1H-
tetrazol-4-yl, 4H-[1,2,4]-oxadiazol-5-ox0-3-yl, 2-
methylcarbonylaminophenyl, pyridin-3-yl or pyridin-4-yl.

9. The compound according to claim 1 wherein R4 is a substituent selected
from the group consisting of hydrogen and Ci4alkanyl.

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; Cq4alkanyl; phenyl; and Ci.scycloalkanyl;
wherein Cq4alkanyl is optionally substituted with one to three
substituents independently selected from the group consisting of phenyl,
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group consisting of hydrogen, Cl.4al kanyl and phenyl; wherein Cl.4al kanyl
Is optionally substituted wwth one to three substituents 178 independently
selected fromthe group consisting of phenyl, C1l.4al kanyl oxy, hydroxy,
fluoro, and phenoxy; and wherein any phenyl- containing substituent of R2 is
optionally substituted with one to three substituents independently

sel ected fromthe group consisting of Cl_6al kanyl, Cl.6al kanyl oxy, fluoro,
and hydroxy; or Rl and R2 taken together with the nitrogen to which they
are attached for amingm\Grasikanytaminoodi(Gisakanyifaminei Ggsalkangiony Jaidtoxy,

i di nyl b d h b
Y et ed 11 om t nes Ghlof: by RiSRhSn Ity Rkt Efundeatedng. 35 The.
conmpound accor di §gct 9a|ﬁb|§5lrlrﬁrﬂ|n%6fb%lnm BAd! pherixg Ca gl whiePsintadiy pHEMpLP

consi sting of hydrogen and Cl. 4al ﬂ% wherein Cl_4al kanyl i's optionally
substituted w t hcpmammg substituenisda Cimsloadlcamd RdbstitlentstafdRz aret rogen to

which th I d d ol.i di nyl

opt i onal |y subst PPIREAMS B el b oects Wres St ipeeidtho o ai m 1
wherein R2 is sebelféb@éi ﬁérﬂﬁhé@o%b@ﬁﬁsﬁr@éw‘ el Lalkafyfl, Gy ghIRasfloxyet hyl,

et hyl, and phenet taken together with the ni trogen to

h
which they are atrtfé@methyﬂ rheyt, rfkupr@hhydloxyyla s3iayikigpyr rol i di n-1-yl or

3-(S)-hyd di I 1 wh

R e o 2é¥2ér¥ Aoy rond s B < RABVSATorb Bl 37 By 2a Rafyn " ' "
C2- 8al kenyl, ﬁ)?éfh(é\ydvbth tHel nitiglenny o %y%@ldtﬁmﬁbd form a 5-7

Cl. 8al kanyl t hi o( CI. 8) al kanyl, hydroxyd _8al Kanyl , thi of ornyl

phenyl i mi no( Cl. 8mrklaer¢ki cycmmﬁqno@tkyl epmnedlmupsamemmtbrmw thee 8) al kanyl

wh het ted | {
benzol 1, 3] dt oxol §PestupBE,BisAEndendy sitetel B ROt e ing ot G y1
i ndol i nyl, isoqui méwlyhydr@xy@;l MkanylPWcﬁéW dmingy Oy dakanylamifyr | di nyl ,

pyrrolyl, quinol |so ui nol i nyl tetrazol yl; wherein phenyl and
heteroaryl are o§t(éma@lkalyy amiso, and SWoa.t h

13.  The compound according to claim 1 wherein R; is selected from the
group consisting of hydrogen, Ci_4alkanyl, phenyl, and Cecycloalkanyt;
wherein Cq.salkanyl is optionally substituted with one to three
substituents independently selected from the group consisting of phenyl,
Cisalkanyloxy, hydroxy, fluoro, aminocarbonyl,
Cisalkanylaminocarbonyl, di(C4_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 Cq.salkanyl, Cesalkanyloxy, fluoro, hydroxy, and
C1.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 Rz is selected from the
group consisting of hydrogen, C4alkanyl and phenyl; wherein
Ciaalkanyl is optionally substituted with one to three substituents
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179 one to three substituents independently selected fromthe group

consi sting of Cl-eal kanyl oxy and hydroxy; or optionally, when phenyl and
het eroaryl are optionally substituted with two substituents attached to
adj acent carbon atons, the two substituents together forma single fused
noi ety; wherein the noiety is selected from-Q(CH2)1-30-. 18. The conpound
according to claim1l wherein R3 is selected fromthe group consisting of
hydr ogen, Cl_eal kanyl, C2_8al kenyl, C2_8al kynyl

Cl. 8al kanyl oxy( Ohdépah&emijt sel@mteﬂd‘rdmrilye ghour( ﬂin@tiadgj@frﬂduenyl,

hanot {1 oy sl eatrhakaneloR Miicsal FBi0. B el RIETAY aABs S RIB AMBRTIVY <
selected fromth ﬂamseeﬁitﬁgw F@;’Ism@ﬁl W&&stﬁeﬂébmm bﬁb(iéﬂ%lé'

furanyl, pyridiny I soqui nol i nyl pyra2|nyl
pyrazol yI pyr i daubst;tMentpymdependeyltly sp;ected from thei groLupmphslsltmgaziol yl,
isoquinolinyl, tatr rein p teroar tlonally
subet 1 ut ed w ¢ nCoRaRaRT FireaRenUBT A EtR SThaaTeRvc Ry SARaRaN [ r omy ¢ he
group consi sti ngtdyetier i h?é‘ﬁhr%gén%@%HWfﬂépyareOJna%ﬁbUCfﬂﬁh lYpyr¥diRihyl Pheny!

and heteroaryl are optionally substituted w t wo substltuents att'ached to
adj acent carbon at plperldtriyénnngrmnemtsaldjpwtrehdmgeirrmperﬁd]nym|aopi;ongllye fused

noi ety; wherein the jety. is s cted from - 1.30. 19.,.The, gonmpound
according to cl a?’r‘r'??tqaﬁ%’r‘é't ﬁt@g?@gl@@@dﬁ%ﬁ?ﬁ%@mw SBBS'EB’P%PE{:ﬂ-ng of
hydrogen, methyl . ghh | -allyl, propynyl, hydroxyethyl,

nmet hyl t hi oet hyl , 3amet hwofyg?ﬁéﬂ%/hl of or rryl phenyl i m nonet hyl , phenet hyl ,
and heteroaryl (Cl 8) al kanyl wherein the het eroaryl is selected fromthe

group consisting of benzo[1, 3]dioxolyl, imdazolyl, furanyl, pyridinyl,
thienyl, pyibni dThgzlconmaunﬁl @txcordmgrtmciami whewqﬁmase}eﬁed fremtﬂgol yl;

wherein the phen i n_an yl - cont ai ni | tuent nal |y
substituted wit h Vbsﬁ%tﬁlﬂ &d?yéﬁggquﬁd;gﬂaq‘ﬁg t&fﬂ%ﬁw 2 'gq W'y to claim
1 wherein R3 is gptliewdIgdubsfitédVith phenyl; or Ry and R; taken together with the

nitrogen to which they are attached form a pyrrolidinyl wherein said

pyrrolidinyl is optionally substituted with hydroxy.

16.  The compound according to claim 1 wherein R, is selected from the
group consisting of hydrogen, methyl, ethyl, and phenethyl; or Ry 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.

17.  The compound according to claim 1 wherein R; is selected from the
group consisting of hydrogen, Ci.galkanyt, C.galtkenyl, C,.salkynyl,
Ci.salkanyloxy(Cg)alkanyl, Cq.galkanylthio(Cg)alkanyl,
hydroxyCi.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, indolyi, indolinyl, isogquinolinyl, pyrazinyl,
pyrazolyl, pyridazinyl, pyrimidinyl, pyrrolyl, quinolinyl, isoquinolinyl,
tetrazolyl; wherein phenyl and heteroaryl are optionally substituted with
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group consisting of hydrogen, nethyl, nethyl butenyl, propenyl, benzyl,
phenet hyl , and heteroaryl (Cl. 8)al kanyl wherein the heteroaryl is selected
fromthe group consisting of imdazolyl, furanyl, pyridinyl, thienyl, and
thiazolyl. 21. The conpound according to claim1 wherein R3 is selected from
the group consisting of hydrogen, nethyl, 3-nmethyl-2-butenyl, 2-propenyl,

penzy! . 2-phenct Bié to bb@uﬁsawéb{?g%ben&éﬂtﬁ%&gamdm tﬁé]g&nnﬁne 2-

yl met hyI 1 Him azo thiaz 2. 'The conpound
according to cl acums.llsmgaofacmamamydoxwdm@gpdroxmeomgpuonailyl whenghenyl and

het er oar yl met hy ere| het er oar S..S fro ro nsi sting
of benzo[ 1, 3] di OQ%’{]equary ﬁfed%QtJﬂrlﬂ"}// SPbF%WfﬁCF HSS‘W i F'tu&'?gs &%‘fh&?ﬁ 23. The
compound accor di BgjzBnéarbBh htyfe! fHetwdsisstilits Pog}éiﬁsneforﬁltﬁ)érn@élﬁ@ba

i ndependent |y sel ect ed fromthe group consisting of drogen; Cl1_6al kanyl ;
Cl. 6al kanyl oxy; Owigigawherain te wodetyiis saecteabirgrd Os(Qb‘hM@‘ral |y substituted
wWith one to three substitutents independently selected fromthe group

consi sting of Cl.6al kanyl; Cl.6al koxy, hal ogen, and hydroxy; fornylan no;

pyri di nyl am no; am nocarbonyl; CI1. 6al kanyl am nocar bonyl ;
Cl. 6al kanyl car bonyl am no; hal ogen; hydroxy; C6.10ary1l,; chromanyl

chromenyl ; figranyhe doi’ﬂ;fbiﬁﬂ é(écordlﬁgdé@laiﬂn 1 Wh@ﬂélWRg, is isefEdted from the
|50|ndoI|nyI i soqui nol'i nyl ; |soth|azoi¥ i|soxazo yl;  napht hyridi nyl;
A

oxazol yl ; pyrazi g5aup mﬂ%&tlﬂswf hW@@% kanyl (G ciatigny|, Goealkingl,ny| -

rrol I; ui naz uj n ) i nyl; tetrazol | ;
P%i azolyw : qand t ‘éﬁ%finy@ﬁy@ﬁﬁg%%gg @qgé’@é%(ﬁg%f%kﬁil m { wherein R4 iys
one to two subs enﬁiﬁa roup consi sting of
181 hydrogen, Clhggm??amgﬁﬂ 4al !, ﬁﬁéﬁ?ﬂﬁﬁlﬁo Gpﬁgﬁgﬁ IIg fEr an )

i m dazolyl', i nda@bewl(C1 alksapyl, anddnﬁternﬁryl(msaa)alﬁa@vhwlwem B@G[@%E/lﬁnyl
i sothi azol yl , | S QXRERIMromMMBZIOYD coR¥ERTY BY benddf Fi&ibXbiy, Rhida23f),MY! -

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 selected from
the group consisting of Cq.salkanyloxy and hydroxy; or optionaily, when
phenyl and heteroaryl are optionally substituted with two substituents
attached to adjacent carbon atoms, the two substituents together form a
single fused moiety; wherein the moiety is selected from -O(CH3)430-.

19.  The compound according to claim 1 wherein R; is selected from the
group consisting of hydrogen, methyl, allyl, 2-methyl-allyl, propynyl,
hydroxyethyl, methyithioethyl, methoxyethyl, thioformyl,
phenyliminomethyl, phenethyl, and heteroaryl(C4.g)alkanyl wherein the
heteroaryl is selected from the group consisting of benzo[1,3]dioxolyl,
imidazoly!, furanyl, 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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pyridinyl, pyrimdinyl, pyrrolyl, quinolinyl, tetrazolyl, thiazolyl,

thienyl, and hydroxy. 25. The conpound according to claiml1l wherein R4 is
one to two substituents independently selected fromthe group consisting of
hydr ogen, mnet hyI, met hoxy, brono, fluoro, a - or a'-phenyl, a - or

$3' - pyri di nyI a'- or R-furanyl, and hydroxy. 26. The conmpound according to

Che oroup cBisi o1 1gonouacsRing 1R Rlyh FBhBrf Fo0F SR ted IBFLE%. ot hoxy
am nocar bonyl , g&d@r@nwndgy@rrwogew méthgl, @rﬁm?lbncbrgttqﬂbﬁeng bengllai m 1

wherein R4 is hydrogen, a'- or a'-hydrox The conmpound
according to cl apherletwleaaﬁmq@rqayltqnm)aibewlmrmn @e@etemwfﬂﬁée@?ﬁﬁﬁ)und

according to cla conmpound
according to cl afr%h% P%oﬁgishﬁg%f wﬁk‘jg gﬂ%&ywdyﬁd%yl, té%nylr%@dcorrpound
according to cl aihiazolytherein R4 is hydrogen and Yis S. 32. The conpound

according to claim1l wherein R5 is one to two substituents independently
sel ected fromthe group consisting of hydrogen and hal ogen 182 33. The

conmpound accord| ng to clai m 1 wherein RS is hydro . The conpound
according téiclail POWM rAGeording texatain. Zwh er%B%S'I'ﬁée frem ording to
claim1l1 wherein 1
wherein Y is QO e cor@o%fnh 0 r'g‘ﬂnggfgu@g& m%(ijé%ﬂgl Qﬁ)@b@h@s 38.

The conpound accbedzyig2-tp¢)enbﬂ1ylmpyrmimﬁeﬁlme&1yi fuf3-yietiyl, GhiophiekeriH ) ,
wheréin 2 1570, XGB! ACCIOBzo0 yiriethelo AR iHaZaE SuMas MY o o &1 m 1 wher &i n
Zis 0 or NH 41. The conpound according to claim1 wherein
22. The compound according to claim 1 wherein R3 is hydrogen, methyl,
allyl, or heteroarylmethyl wherein heteroaryl is selected from the group
consisting of benzo[1,3]dioxolyl, imidazolyl, furany!, pyridinyl, and
thienyl.

23. The compound according to claim 1 wherein Ry is one to three
substituents independently selected from the group consisting of
hydrogen; Cialkanyl; Cqgalkanyloxy; Cs.1parylamino wherein Cg.oaryl is
optionally substituted with one to three substitutents independently
selected from the group consisting of Cqsalkanyl; Cqsalkoxy, halogen,
and hydroxy; formylamino; pyridinylamino; aminocarbonyl;
Cisalkanylaminocarbonyl; Cygalkanylcarbonylamino; halogen; hydroxy;
Ce-10aryl; chromanyl; chromeny!; furanyl; imidazolyl; indazolyl; indolyl;
indolinyl; iscindolinyl; 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 Ry is one to two
substituents independently selected from the group consisting of
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Gis -C(Z2)N(R1) R2, phenyl, or a heterocycle selected fromthe 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 fromthe
group consisting of Cl_8al kanyl, C1.8al kanyl oxy, hydroxy(Cl1_8)al kanyl,

car boxy(CL. 8) al k i I Xy, cyano,
ox0, 1 hi oxo, . am paorogel s FRKAA Cr SARARMO A g R TRE, [guRey, o
Cl_5al kanyl t hi o, insidazolykircazplyl, indoiyh ondolmyhisengdlinyl, isoquinolinyl,

Cl1. 8al kanyl am nocatbonyl , . di (CL eal kanmi) am nocar bony]| and_.

C1. 6al kanyl oxycalGUNGTaN: iaraly] Oxatalh sERAmY Broroll SYERAZNS Ro | s

hydrogen or Cl_4, A&igﬂ%byﬁmdiﬁmbmo%?eqﬁhricﬂmw,e@btmmlpﬁwwéyl, Plierdy, A R2

t aken toget her w hi trogen ich they are attache forma

pyrrolidinyl rinbydmeional |y substituted with hydroxy; Z is NH or oxygen;, R3
is pyridinyl(Cl.8)al kanyl, furyl (Cl.8)al kanyl, Cl..8 al kanyl, hydrogen, C2.8
al kenyl , thienyl (CL.8)al kanyl, i m dazol yl (Cl. 8)al kanyl, phenyl (Cl_e) al kanyl

or thiazol yLLCl. | kanyl - R4 s hyqdraogen, 6 .alkanyl  Cl-8 al kanyl oxy,

nydr oxy.haPBgen. Me TR ERATANG o SRR 1 Wheteif FI e G0 A 1 B,
YisOorS; Z isO gibd¥ttiem8dnSEssHdeMiy stlecte R irbRT ﬂ‘{é@bﬁﬁ dondis®ifgro¥, sol vates,
and pharmaceutically acceptable salts thereof. 42. The conpound accordi ng

to Fl ai2m ]1 V\he(rjehmdl'logensmqtg})!l\?ﬁlbzm, bnom?xfd;mgaz@':- onBypht;z]nyl, clx'- or o
4H-[ 1, 2, 4] - oxadi gzl = 5- axQ- 3- - t rbonyl am nophenyl, pyridin-3-y
or pyridin-4-yl, 3F§V‘i“§”ﬂy§r8éi3rf,f”"8{‘}‘.g§!‘gi‘y8ﬁ&yny| :

26.  The compound according to claim 1 wherein Ry is one to two
substituents independently selected from the group consisting of
hydrogen, methyl, phenyl, bromo, fluoro, methoxy, aminocarbonyl,
chloro and hydroxy.

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 fo claim 1 wherein R4 is a'-hydroxy and Y is 0.
30. The compound according to claim 1 wherein R4 is a'-hydroxy and Y is S.
31. The compound according to claim 1 wherein R, 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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R2 is methyl, ethyl, phenethyl, or hydrogen; or RlL and R2 taken together
with the nitrogen to which they are attached formpyrrolidin-1 -yl,

3- hydroxypyrrolidin-1 -yl, or 3-(S)-hydroxypyrrolidin- 1-yl; Z is NH or
oxygen, R3 is pyridin-2-ylnmethyl, fur-3-ylnmethyl, nmethyl, hydrogen,
3-nmet hyl -2- butenyl, thiophene-2-ylnethyl, 2-propenyl, 1
H-inidazol-z-ylnethyl, 2- phenethyl, t hi azol - 2-yl methyl, benzyl, R4 is
hydr ogen, a'-nethoxy, or a'-hydroxy, R5 is hydrogen 184 A is CH2CH2;

Yi sOorS;  Z38s OTRé& chhfipound fitafdihgn® chaimd Wﬁbﬂilﬁ%ﬂé% diggdroner s, sol vates,
and pharmaceutically accept abl e salts thereof 43. corrpound of Formul a

() aYG RARR aNRs C N R3 Formula (1) wherein: Gis independently
selected from - Cﬁ_Z)N(Rl)RZ phen or a heterocycle selected fromthe
group consi 3#i ngTB& COMRMAIG! Jgcor 'FQéQ&l%Wn 1 W@?F%{Eé’l i%1-(CHaleadi azol yI ,

t hi adi azol yl, oxat hi adi azol yl, im dazolinyl, tetrahydropyrimdinyl, thienyl,
pyrazol yl, pyri mdinyl, tri azi nyl, isothi azol yl,

35. The compound according to claim 1 wherein A is -(CHz)2-.
36. The compound according to claim 1 wherein Y is O.
37.  The compound according to claim 1 wherein Y is S.

38. The compound according to claim 1 wherein Z is O, NH, N(C.salkanyl),
N(OH), N(OC.galkanyl), 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)R2, 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 Ci.salkanyl,
Ci.salkanyloxy, hydroxy(C1.s)atkanyl, carboxy(C.g)alkanyl,
C1salkanylcarbonylamino, halogen, hydroxy, cyano, oxo, thioxo, amino,
Ci.salkanylamino, di(C.salkanyl)amino, C.galkanylthio, aminocarbonyl,
aminothiocarbonyl, Cqsalkanylaminocarbonyl, di(C.salkanyl)aminocarbonyl,
and Cqalkanyloxycarbonylamino,

Ry is Cq.4 alkanyl, or hydrogen;
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i soxazol yl, oxazolyl, isoxadiazolyl, and pyridinyl; wherein phenyl and the

het erocycles of G are optionally substituted with one to three substituents
i ndependently sel ected fromthe group consisting of Cl1_8al kanyl,

C _8al kanyl oxy, hydroxy(d -8)al kanyl, carboxy(C _8)al kanyl ,

Cl1_8al kanyl car bonyl am no, hal ogen, hydroxy, cyano, oxo, thioxo, am no,

Cl- 6al kanyl am no, di (Cl-6al kanyl)am no, C _5al kanyl t hi o, am nocar bonyl ,

am not hi ocar bonyl, G _8al kanyl am nocar bonyl, di (Cl_5al kanyl ) am nocar bonyl ,
and Cl_eal kanyRos\hydrageryboGinalkanyt optiaredly tsastiwtechwithiphemyti di n- 3-yl or

Claal kany! ; 165 P RE EHER Buees i Be gt natieh ey are nyafogtn:
C1- 4al kanyl ; phefwha8§vmg{iﬁﬁyﬁw§b%mgubs L@é@w“h?é,d?ﬁ*d\éanyl i's

optionally substitute one to t e substituen pendent |y
sel ect ed fromd iseNgrarugxygeonsi sti ng of phenyl, am no, C1-6al kanyl am no,

di (CL. 6al kanyl) am no,,. 4a nyl oxy, lhydroxy, {fluoro, | or o, cyano,

ani nocar bonyl ,Fl3 *éﬂyﬁglwﬁhua&h?%@ @ﬁd@raga'g?%/ﬂ-l_éaﬁﬁ%wﬁ?Hﬁ‘f?&f‘dhr@my| , and
phenoxy: = and whgiehpl AénRETyLIGAR MidaaglyRERsfdkai! |

C1- 6¢cycl oal kanyl suggt’i tue thﬁ%? R29ére optllygngﬂdy S Bsqlﬁngﬁgd%%%nydne to
t hree substit uenosthiazdyléGdgalkanpykel ected from the group consisting of

Cl- 8al kanyl, Cl.8a] kanyl oxy, trifl o] hyl henyl , fl uoro, hydroxy,

Cl- 8al kanyl t hi 04! v%aﬁﬁanifn-gaiwa&mi}ﬁmﬁ%eréd@g&wﬁ?envshﬁ M am no; or R1
and R2 taken toggi{asdcatbbivit BEpRédyiocgen to which they are attached form a
5-7 nmenbered het erocyccl oal:?s{d/ll9 e\,herye’i n said heterocycloalkyl is optionally
substituted w Rpimhgdiogenhree substituents i ndependently selected fromthe
group consi st I“Fﬂseelj'ﬁg . 8al kanyl, hydroxy(C1-8)al kanyl, and hydroxy; R3 is

selected from » consi sting of hydrogen, Cl-8al kanyl, C2.8alkenyl,
C2- 8al kynyl, GiibBgldrapyl oxy(Cl_8) al kanyl,

Zis O or NH; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically

acceptable salts thereof.

42.  The compound according to claim 1 wherein:

G is —C(Z)N(R1)R3, 1H-tetrazol-4-yl, 4H-[1,2 4]-oxadiazol-5-ox0-3-yI, 2-
methylcarbonylaminophenyl, pyridin-3-yl or pyridin-4-yl,

Ry is hydrogen, ethyl, or methyl,

Rz is methyl, ethyl, phenethyi, or hydrogen;

or Ry and 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;

Z is NH or oxygen,

Rs is pyridin-2-ylmethyl, fur-3-ylmethyl, methyl, hydrogen, 3-methyl-2-
butenyl, thiophene-2-ylmethyl, 2-propenyl, 1H-imidazol-2-yImethyl, 2-
phenethyl, thiazol-2-ylmethyl, benzyl,

R4 is hydrogen, a'-methoxy, or a'-hydroxy,

Rs is hydrogen
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Cl1- 8al kanyl t hi o( Cl1. 8) al kanyl , hydroxyd - 8al kanyl, thiofornyl,

phenyl i m no(Cl-8) al kanyl, phenyl (Cl1-8)al kanyl, and heteroaryl (CLl. 8) al kanyl
wherein heteroaryl is selected fromthe group consisting of

benzo[ 1, 3] di oxol yl, imdazolyl, furanyl, pyridinyl, thienyl, indolyl,
indolinyl, isoquinolinyl, pyrazinyl, pyrazolyl, pyridazinyl, pyrimdinyl,
pyrrolyl, quigg CH¥¢‘.H i soquinolinyl, tetrazolyl; wherein phenyl and

het eroaryl are opti onal | y substitut ed with one to three substituents

i ndependent |y Y iseDert®d fromthe group consisting of Cl-6al kanyl oxy and

hydr oxy; or ti nalﬁ%ﬁ \i\f?en phenyl and heteroaryl are optionally
substituted w t ituents attached to adj acent carbon atons, the

two substi tue@n%ntlbﬁ%% hﬁést@%cﬁhéré'tél&bﬁefry%é@é &g Pﬂﬁﬁﬁé‘ééhtfcaﬁy moi ety is
selected from -0(CH R4 Is'one to three substituents | ndependently
sel ect ed fromthacgspjable saﬂsstheteqﬂg of hydrogen; Cl.6al kanyl ;
Cl- 6al kanyl oxy; C6.10arylam no 186 wherein C6_10aryl is opti onal |y
substituted with one to three substitutents independently selected fromthe
group consi gLi ng X . 6al koxy, hal ogen, and hydroxy;
fornyl am no%pyr 1A04 @%m%ﬁﬁgmlﬁgbar bonyl ; Ci1-6al kanyl am nocar bonyl ;
Cl_6al kanyl car bonyl am no; hal ogen; cchydr OKy; C6_loaryl; chromanyl;

T

chrorrenyl furanyl; imdazolyl; K oo ndol i nyl ;

i soi ndol i nyI ; 1soquinolinyl; is®H zol yl; napht hyri di nyl ;
oxazol yl; pyrazinyl; pyr azol yl; r 2 r| di nyI pyri m dinyl;

pyrrol yl; quinazolinyl; quinoli n@f(; aqui nd} i zi nylRs  qui noxal inyl; tetrazolyl;
thiazolyl; and thienyl; R5 is one tot bstituents independently sel ected
fromthe group consisting of hydrogen hal ogen; A is CH2CH2; YisOorS;
Zis 0, NH NG _6al kanyl), N(OH, NOC | kanyl), or N(phenyl); and

enanti oners, diastereoners, tautoners, scﬂavat es, and pharmaceutically

Formula (1)
wherein:

G is independently selected from —=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 phenyl and the
heterocycles of G are optionally substituted with one to three
substituents independently selected from the group consisting of
Ci.salkanyl, Cqgalkanyloxy, hydroxy(Ci.g)alkanyl, carboxy(C1.g)alkanyl,
Ci.salkanylcarbonylamino, halogen, hydroxy, cyano, oxo, thioxo, amino,
Ci.salkanylamino, di(C.salkanyl)amino, C_salkanylthio, aminocarbonyl,
aminothiocarbonyl, Ci.galkanylaminocarbonyl,
di(C-galkanyl)aminocarbonyl, and Cgalkanyloxycarbonylamino;
provided that when G is pyridin-3-yl or thien-3-yl and R*is hydrogen, R*
is other than hydrogen;

R+ is hydrogen or Cy_salkanyi;
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acceptabl e salts thereof. 44. A conpound of Formula (1): a° YRA G (3 a, N
R5 N R3 Formula (I) wherein: Gis selected from-C(2Z2) N(Rl) R2, phenyl, or
a heterocycle selected fromthe group consisting of imdazolyl, tetrazolyl,
oxadi azol yl, thiadiazolyl, oxathiadiazolyl, imdazolinyl, thienyl,
pyrazolyl, pyrimdinyl, triazinyl, isothiazolyl, isoxazolyl, oxazolyl,

| soxadi azol Y1 R Agd el éé@'hﬁm thé’@r%ﬁ'dbns%‘ﬁﬁ@ldf h?BFbg‘éhed]‘ihﬂ(raﬁS}V%héﬁyIOf Gare

optionally sub Ituted with one t hrée substtuents | ndependently
selected fromt han@&mpydoalkasylu wjneo&im GG Laldabyhigl gptichatiy s kbshtlitedayvith

hydr oxy(C, _a) al kan carbo al kan Cl- 4 n ar bon Iam no,

hydr oxy, cyano, Q%tdf PSﬁHﬁgéWg'nETp%éq’%Wﬁ% ﬁé?%ﬁ’g Rcanyl ) ani no,
Cl. 8al kanyl thi o, @ﬁ@,@m«;ﬂabbﬂwﬁ |, arfA[HoN ¢}, RhRGAYIBAING, di(C1.calkanyl

Cl1. 8al kanyl am nogarbI and ¥ dr:l Cl. 8611Qkany? am n’oclg boanyan,y )Igimpg sel ected
fromthe group cGnsalkanyigxmfhydydxsogblnro rmtldml cyanmydmmanalrbopybpyl R2 is

sel ected fromth consi st 0 Cl. 4al kan phenyl , and
Cl_6cycl oal kanyl Iggﬁylﬁnm Q?e{bﬂ'%ﬂ '($ Ibeﬂ]y g"PE?C%fL‘?BEVVFUFég‘%%f‘H one to
three substit Ue”hﬁd 'vﬂﬂ#@f?n”&ﬂﬁél'mé’nyﬁ-%ﬁfélﬁﬁgfshBanﬁJﬁﬁt 8f RYAndconsi sting of
phenyl , Cl. 4al kanyl oxy, hydrioxy, fluoro, am nocarbonyl,

C1. 8al kanyl am nommmlkaml(sobsﬂwbmﬁwﬂ Bﬁmnermﬂw!nlaﬂynﬁubsﬁtntbqow%@my to and
W th one to ¢ nr elressobRlideRfs PiRentsbadseted fiste 8P pRUj consisthgsr ! o
Ci.galkanyl, Cygalkanyloxy, trifluoromethyi, phenyl, fluoro, hydroxy,
C1isalkanylthio, Cigalkanylsulfonyl, and C4.galkanylsulfonylamino; or R+
and Rz 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 Cq_salkanyl, hydroxy(C1.g)alkanyl,
and hydroxy;

R3 is selected from the group consisting of hydrogen, C_salkanyl,
Ca.salkenyl, Cogalkynyl, Cs.salkanyloxy(C.g)alkany!,
C1-salkanylthio(C4.g)alkanyl, hydroxyC+_galkanyl, thioformyl,
phenylimino(C4.g)alkanyl, phenyl(C1.s)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,
quinoclinyl, isoquinolinyl, tetrazolyl; wherein pheny! and heteroaryl are
optionally substituted with one to three substituents independently
selected from the group consisting of Cq.galkanyloxy 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)150-;

R4 is one to three substituents independently selected from the group
consisting of hydrogen; C4alkanyl; C4salkanyloxy; Ce1garylamino
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the group consisting of Cl_6al kanyl, Cl_6al kanyl oxy, fluoro, hydroxy, and
Cl 6al kanylthio; or RL and R2 taken together with the nitrogen to which
they are attached formpyrrolidinyl or piperidinyl ring wherein said
pyrrolidinyl or piperidinyl is optionally substituted with a substituent
selected fromthe group consisting of Cl.3al kanyl and hydroxy; R3 is

selected fromth t )
2-met hyl -al lyl, %Pgrjéjﬁy ﬂ%!jr%od yet% nggt’? f;elrai ilﬁgte)th ?tme@%obfytel{t o

t hi of or nmyl , phenwldependenmmgelecuelde‘rmhhm grcmrdcd:rwsimgaofyﬂ:(gallka)sdl kanyl
wherein the het e oarx j’?iel ect ed fr B rou consi stin
benzo[ 1, 3] di oxol @IME" Ay LAPIEN. and Xy, SOTYRRUAC; RYFIINKIRN i%l’l m di nyl ,

pyrrolyl, quinol hﬁﬁrllobcdrﬁi@tﬁ}*le'n Jsauaanh |ahﬁdc%z@érybst%{rv§§\c}mé£6n PRAtING; i n any

phenyl - cont ai ni ng subst I's optionally s wi th one hydr oxyl
group; R4 is onehalogenphydroxyi Cueary; u:thBf}mwyUe]IWd)meBgll éuraoyl; imidazolye gr oup

t f hyd L k Cl4al k |,
Furanyl © i dazolB20Nk 4IRS e s dR s FamAnolg s FiBiezRyr, >
i i nol 1, 1 lyl,
oyt dazinyl " pyoReslynaERigriginys BAEalvY oy 2Rgl bYazoll PrdaEiny Y | Bty
t hi azolyl, thi enpyrldlawd pthﬂmydypyrlﬂ‘ilyl quh‘;atobg;dnqumalm)d quachEPyl; Yi sOor S,  Z

is 0, NH or ﬁnantlomaﬁ ll,'/ESterE s, tautoners, solvates, and
phar maceut i cal I yq %i'@é@ felrazglyl dhiage ®NYfhe conpound according to

cl ai m 44 wher gt Nis@reSto; M%@Qéﬁs mo@g%nubn |,§§e|aoxa aon‘ g?oﬁpﬁ' ected from

t he group conS|st|ng of trazo i adi azol yl,
oxat hi adi azol yl , comsistiryg of hmmgeamIdWalogersoxazol yl, i soxadl azolyl, and

pyri di nyl; whel&lesj 8ngﬁnyl and t he
YisOorS;
Z is O, NH, N(C,salkanyl), N(OH), N{OC,.¢alkanyl}, or N(phenyl); and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

44. A compound of Formula (I):

o Y.
PN G
R4—| - -\ |
Bll

« N Rs

Formula ()
wherein:

G is selected from —C(Z)N(R1)Rz, phenyl, or a heterocycle selected from the
group consisting of imidazolyl, tetrazolyl, oxadiazolyl, thiadiazolyl,
oxathiadiazolyl, imidazolinyl, thienyl, pyrazalyl, pyrimidinyl, triazinyl,
isothiazolyl, isoxazolyl, oxazolyl, isoxadiazolyl, and pyridinyl; wherein

phenyl and the heterocycles of G are optionally substituted with one to
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het erocycles of G are optionally substituted wwth one to three substituents
| ndependently selected fromthe group consisting of Cl 4al kanyl,

Cl. 4al kanyl oxy, hydroxy(Cl-4)al kanyl, Cl1_4al kanyl car bonyl am no, hydr oxy,
cyano, oxo, thioxo, and am nocarbonyl. 46. The conpound according to claim
44 wherein R2 is selected fromthe group consisting of hydrogen,

Cl. 4al kanyl and i | ; = | ' SO ed with
one to three subﬁ}?%gﬁ?ﬁmgf‘%d@%%%é%t@%‘%%ﬁé P@ ;H(?ngﬁ%u? groupin?:)gr{si sting
of phenyl, Cl_4€kkalkahylx €4 salkengisyy, HyduoxydC.g)atkamyt roaxyoxydCd.q )atcargd,n any
phenyl - contai ni gg substituent is opél nally substituted with one to three
substituents ind ME@HY'FW VEERIBA. PYHRXY HYagPo A%O B30 BTHBO o f

Cl, ol ka1, L 3L naHlgtine {HOLA A Thapin BN,

t oget her with the Ritrogen to they are’a ofrma pyr

or piperidinyl raminethexcartrorsdi @, gatkarglardinoghrbmmyhigmer i di nyl is optional ly
substituted with substituent selected from Cl. 3al kanyl or hydroxy; and 189
R3 is a substi tugﬁ@-s%'ﬁ%'&!f'@inmpﬁﬁﬁwﬁgroup consi sting of

benzo[ 1, 3] di 0%®] =55 1 14 J LA t ,
phenyl i i noneﬁ&'ﬁ?‘eié-%?%@b 5" %@é%?h‘irac#ﬁﬁh |°,h??'h§§1éri s i‘%tﬂgﬁﬁ- n‘eét]?;dyl
hydroxy-ethyl, nptdpyky-ethyl, 2-nethyl-allyl, 2-nmethyl-but-2-enyl, allyl,
furan- 3-yl net g%(l,, H M, nethylthioethyl, phenethyl, pyridin- 2-¥|I net hyl ,
and t hi ophen- 233/p Sﬁlﬂqm fromvthegrespsonsisting of Byaiagen; On4alkanyd, phend, 5

JII"~~Ra" N\Rp, %1-5%cloalkanyl; wherein Cq.4alkany! is optionally substituted with
one to three substituents independently selected from the group
consisting of phenyl, Cy_4alkanyloxy, hydroxy, fluoro, aminocarbonyl,
C1.galkanylaminocarbonyl, di(C+.galkanyl)aminocarbonyl, and phenoxy;
and wherein any phenyl-containing substituent of R; is optionaily
substituted with one to three substituents independently selected from
the group consisting of Cq.salkanyl, Csalkanyloxy, fluoro, hydroxy, and
Cisalkanylthio; or Ry and Rz 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 Cq.salkanyl and hydroxy;

R is selected from the group consisting of hydrogen, methyl, allyl,
2-methyl-allyl, propynyl, hydroxyethyl, methylthicethyl, 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;

R4 is one to two substituents independently selected from the group
consisting of hydrogen, Ci4alkanyl, Ci4alkanyloxy, halogen, phenyl,
furanyl, imidazolyl, indazolyl, indolyl, indolinyl, isoindoliny!, isoquinolinyl,
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R3 Formula (1) wherein: Gis selected from-C(Z)N(Rl)R2,
nmet hyl car bonyl am nophenyl, 2-am nocarbonyl - phenyl, 1Htetrazol -4-yl,
nmet hyl -tetrazol -5-yl, 4H[1, 2, 4] - oxadi azol - 5- oxo- 3-yl,
H[1, 2, 4] - oxadi azol -5-thi oxo-3-yl, 4H[1, 2, 4]thiadi azol - 5- oxo- 3-yl,
[1, 2, 3, 5] oxat hi adi azol - 2-oxo0-4-yl, or pyridin-3-yl; Rl is hydrogen, nethyl,
or ethyl; R2is S agen,. Cl. 4al kanyl
%%irﬁ&%&ilgléﬁg%k BE o%?b'l?lé ﬁgr}%ﬁ , u@g’a%lyhﬁhﬂ%ﬁyl,

and phenyl; wherein anyl “I's opt trtat wth'one to three
substi tuent s i ndppredidyginpiysimadingc pydoliyl, auiriatieylg tetrgrotyd nihiiaalyl gthognybhendy | |,
Cl1_4al kanyl oxy, Py roxy, fluoro, and phenoxy; and wherein any phenyl -
cont ai ni ng subst YY&HY: of R2 is optionally substituted with one to three
substituents i Sdigqﬁ@ A-y selected fromthe group consisting of
Cl_6al kanyl , . 6al’kanyl'dxy, fluoro, and hydroxy; or Rl and R2 taken
together with AeCHp€Hegen to which they are attached forma pyrrolidinyl
190 or piperidinyl ring wherein said pyrrolidinyl or piperidinyl is
optional ly sub&®Pit®d with a substituent selected from CL.3al kanyl or
hydroxy; R3 i e f t group consisting of hydrogen, nethyl,
allyl, 2-net ?\Zyi%ebl ﬁw%rgﬁ(?@yhgﬁd hydr oxyet hyl , net hyl t hi oet hyl ,
met hoxyet hyenantidmefsy digsterephwarg| famtomens;, bylvatgshandtpharmagedtically
het er oaryl (Cl1. 8) al kanyl  wherein the heteroaryl is selected fromthe group
consi sting 8fce @h%oﬁt?é]\af%fm yl, imdazolyl, furanyl, pyridinyl, thienyl,
pyrimdinyl, pyrrolyl, quinolinyl, isoquinolinyl, tetrazolyl; wherein the
phenyl in any phenyl-containing substituent is optionally substituted with
?Pgmh%’ﬁreog¥|ggb9r THE: cofpdundPaEdrding 16 *%aiUP WhERSA G id DEEPRIRGK,! v sel ected
phenyl, or a heterocycle selected from the group consisting of imidazolyl,

[

2
2
4

tetrazolyl, oxadiazolyl, thiadiazolyl, oxathiadiazolyl, thienyl, isothiazolyl,
isoxazolyl, isoxadiazoly!, and pyridinyl; wherein phenyl and the
heterocycles of G are optionally substituted with one to three
substituents independently selected from the group consisting of
Cisalkanyl, Cqsalkanyloxy, hydroxy(C14)alkanyl,
Ci.salkanylcarbonylamino, hydroxy, cyano, oxo, thioxo, and

aminocarbonyl.

46. The compound according to claim 44 wherein R; is selected from the
group consisting of hydrogen, Ci4alkanyl and phenyl; wherein
Ci.4alkanyl is optionally substituted with one to three substituents
independently selected from the group consisting of phenyi,
C1.4alkanyloxy, hydroxy, fluoro, and phenoxy, and wherein any phenyl-
containing substituent is optionally substituted with one to three
substituents independently selected from the group consisting of
Cisalkanyl, Cqgalkanyloxy, fluoro, and hydroxy; 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 Ci.;alkany! or hydroxy; and
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consi sting of hydrogen, Cl4al kanyl, Cl4al kanyl oxy, hal ogen, phenyl,
furanyl, imdazolyl, indazolyl, indolyl, indolinyl, isoindolinyl,

i soqui nolinyl, isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl,
pyridazinyl, pyridinyl, pyrimdinyl, pyrrolyl, quinolinyl, tetrazolyl,
thiazolyl, thienyl, and hydroxy; R5 is hydrogen; A is CH2CH2; YisOorS, Z

I sO NH; d Al | | ; tes, d
I S or and epa é%gﬁgﬁﬁugﬂg g?IEEfeﬁq‘P@'ﬁ?he b@&%ﬁ%@ﬁbf’ ates, an

pharmaceutically “acce ts thereof. nd of Formula (1):
191 y G R4 13" bendd[R3]diGxobb-yRBethgl warzantimidey| &dt-éndidazoidtimethybup
consi sting of: a conpound of, Fornul a_( '

| .
R ot hol o nopBeBaRRominyicl Bros-2yvadbrorany 2 hudrgmyphany-methyl,

a' -hydroxy; R5 i WA O'MEAE_' C SNIWED e _of r a (1)
wherein Gis N, I\l—ﬁ%ltﬁgtxgﬁt% Irrrl"ocar ontwl;' 2%’glﬂ:’f?ﬂ¥lé%-crﬁg{-@wgrte?heyrﬁ? dgwll S

a' - hydroxy; R5 i furgh-3¥ylmeetlyl, Bndle) methylBHaEzt, ;phenethmbopyritin2-Honethyh (1)
wherein Gis N, Ndi et_g\p/&am' nocar oEyI s RBis H R4 is a -hydroxy; R5 is H,
Yis 0; and A isal en-Z,yldg nd of Fornula (1) wherein Gis

N, N- di et hyl am nocarbonyl; R3is H R4 is a -nethoxy; RBis H Yis 0; and
Ais -CH2CH2-;

47. A compound of Formula (I):

' a' Y
BI e -G
Ry—1— |
p" o N Rs
o
N

|
Rj3

Formula (I)
wherein:

G is selected from —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-ox0-3-yl, [1,2,3,5]oxathiadiazol-2-0x0-4-yl, or
pyridin-3-y!;

R1is hydrogen, methyi, or ethyl;

R is selected from the group consisting of hydrogen, Ci4alkanyl and
phenyl; wherein C4alkanyl is optionally substituted with one to three
substituents independently selected from the group consisting of phenyl,
Ci.salkanyloxy, 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
C1-salkanyl, Cqsalkanyloxy, fluoro, and hydroxy; or Ry and R;taken
together with the nitrogen to which they are attached form a pyrrolidinyl
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a conmpound of Formula (I) wherein Gis N, Ndiethylamnocarbonyl; R3 is
pyridin-2-yl-methyl; R4is H RSis H Yis 0 Ais -CH2CH2-; a conpound of
Formula (I) wherein Gis N Ndiethylam nocarbonyl; R3 is furan- 3-yl-nethyl;
R4is H RisH Yis 0; and Ais -CH2CH2-; a conpound of Formula (1)
wherein Gis N, N-diethylam nocarbonyl; R3 is thien- 2-yl-nethyl; R4 is H

RSis H Yis O FifktiofHe?e in Gis
N, N- di et hyl am nocaP%ony'rﬁlI E@y lgn%ﬁavﬁahm%ﬂ{{ ;ﬁ%ﬂﬂhﬂ Ié %tl ; and Ais
-CH2CH2-; a corrpsumtutuifedl-‘wirchnaIwb{st@enheelected@rom Oriyqaliciny BF yydroRg is

furan- 3- yI met hyl a conpound

of Formula (1) W\lﬁéeé?‘ﬁe‘éﬁog‘ WW@“&WSWH(?S@@W“ npgthf(t{z ran- 2-yl

methyl; R4 is ?%ﬁ; gmp FormJIa
(1) wherein G i |s_izN hbﬂsgmh ?rdr%?ng ong?!h% sﬂfﬁlogtﬁl Crﬁs a ?rtg?L R5 is
H Yis 0; and Athtsforrﬁylz@HEnyhralrmqubwnphemetﬁyr antiehe(ter)oameﬁeg)alkﬁyls

N, N-di et hyl am nocar ban Yis 0; and A

is - CH2CH2-; 192W, e&%ﬂé%ﬁg?%a%fsrﬁﬁ'ﬁc%ﬁ)sﬁqmﬁ H%/LtB ?%"S'S“ng br

N ot v am gk ioRdy SmidadBiy, M, S rish DAl A L=
R3is H R4 is blyrréﬁl |q$nr|1bllny| iisodquinalimgl, AetrazolyIHaGEPeIN the phafpynlunchan For mul a

(I') wherein Gis N Ndiethylam nocarbonyl; R3is H R4 is R'-bromp; R5 is
H Yis O0; and Ais -CH2CH2-; a conpound of Forrmula (I) wherein Gis

N, N- di et hyl am no MWHrtai eaﬁgﬂj

-CH2CHZ-; a conpgﬁﬁgﬂor}%dn&%'rﬁﬁﬁ %Jd(é'ltgd%j\)rt]éér 2?#’“@? éuﬁsm”él%k”ﬁgﬂ’é‘m nocrg\)rqlgonyl ;
R3is H R4 is groughloro; R5 |s H Yis 0, and Ais -CH2CH2-; a conpound of
FormJIa(I) rein GItBrN N-d| Iamnocarbonyl H; Ré s

R'-fluoro; R5 |4s'3l-¢”eftq ‘%ﬁS'A*PFd §'U®W§ﬂtlyﬁe@&%ﬁﬁﬂl®|ﬂf8lﬂﬁu| a (1)
wherein Gis 2- mghRNkGRY BPHV&%HEHPCP%MMI, &3,dIRanyloxy, halogen, phenyl,

furanyl, imidazolyl, indazolyl, indolyl, indoliny!, isoindolinyl, isoquinolinyl,
isothiazolyl, isoxazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl,
pyridinyl, pyrimidinyl, pyrrolyl, quinolinyl, tetrazoly!, thiazolyl, thienyl, and
hydroxy;
Rs is hydrogen;
Ais CH,CHy;
Yis QorS;
Zis O or NH; and
enantiomers, diastereomers, tautomers, solvates, and pharmaceutically
acceptable salts thereof.

48. A compound of Formula (I):
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H RAisH RSisH Yis 0; and Ais -CH2CH2-; a conpound of Forrmula (I)
wherein Gis pyrrolidin-1-yl; RBis H RAis H RSisH Yis 0; and Ais
-CH2CH2-; a conpound of Formula (1) wherein Gis N, N-diethylam nocarbonyl;
R3 is furan- 3-yl-nethyl; RAis H RSis H Yis 0; and Ais -CH2CH2-; and a
conpound of Forrmula (I) wherein Gis N, Ndiethylam nocarbonyl; R3 is furan-
3-yl-nethyl; R4 is HeRS ig H Y is O0; and Ais -CH2CH2-. 49. A conpound

according to clainp I ST - (8- Met hyl - 8-aza-bicyclo[3.2.1
Joct-3-yl)-10 H R zi ne- 3-farboxylic acid diethylam de;
(3- Hydroxy-pyrrolidi | ) - -nmet hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)- 1

OH phenoxazi n- 3- ylﬁ et han ne; 10Rg8- Met hyl -8-aza-bicyclo[3.2.1
Joct-3-yl)-10 H phenoxazi pe: 3-carboxylic acid methyl-phenethyl -anm de;
Endo- 10- ( 8- Aza- bi cycl o] 3.[2a1| Joct-3-yl)-3-(1 Htetrazol -5-yl)-10 H
phenoxazi ne; Endo-1 O- (8- di n-2-ylnethyl-8-aza-b icyclo[3.2.1 Joct-3-y
1)-3-(1 H tetrazol-5-yl)- E\,O H ph a noxazi ne; 193

Endo- 10- ( 8- Phenet hyl - 8-aza“~bicyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol-5-yl)-
10+ phenoxazi ne; Endo- %Oﬁ'ﬁ'l‘ Aﬁi bicyclo[3.2.1 Joct-3-yl)-N, N-diethyl-|

OH phenoxazi ne- 3- car bo® 4 Endo-N, N-Diethyl-10-(8-pyrid

i n-2-yl et hxé!eétea%rh'tﬁ&g décanésh bf'3'y|)'

1CH phenoxazl ne- 3- car box

N-Di et hyl - 1@ o(omnﬂtmobmﬂﬁom&tlaﬂ)wmwmlG[QAQNﬂletbyMnycarbbnﬂm:*psn 1&i-n oxazi
n e-3-ca rb oxa
3-[

10 (8- Ao um%oiﬁsvlznewﬁ%’gm Py RS FotiaYi 895309 AdsrCH:CHz-
g 4] oxadp cﬁﬁﬂiﬂ a l(1) WHeFeiZa i@ NeNdi@hFlatnihot &bongh ¥3is furan-

henoxazi ne- -carboxy

3-yl-methyl; R* is a'-hydroxy; R®is H; Y is O; and A is -CH,CH.-;

a compound of Formula (I) wherein G is N,N-diethylaminocarbonyl; R® is H: R*
is a’-hydroxy; R® is H; Y is O; and A is -CH2CH,-;

a compound of Formula (i) wherein G is N,N-diethylaminocarbonyl; R%is H; R*
is o’-methoxy; R®is H; Y is O; and A is -CH;CH,-;

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>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 -CH2CH,-;

a compound of Formula (I) wherein G is N, N-diethylaminocarbonyl; R? is thien-
2-yl-methyl, 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
benzyl; R*is H; R® is H; Y is O; and A is -CH,CHy-;

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 () 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,CHa-;

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,CHy-;

a compound of Formula (I) wherein G is N, N-diethylaminocarbonyl; R® is H; R*
is a'-phenyl; R%is H; Y is O: and A is -CH,CH,-;

[1,
OH-
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acid am de; Endo-3-[| O-(8-Pyrid i n-2-ylnethyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-1 OH phenoxazin-3-yl]-4H[I, 2, 4] oxadi azol -5-one; Endo-3-[|
0-(8-P he neth y I-8-aza-bicyclo [3.2.1 Joct-3-y |)-IOHp h e n oxaz i n-
3-yl]-4H[1 , 2, 4] oxadi azol - 5-one; 10-(8-Met hyl - 8-aza-bicyclo[3.2. |
Joct-3-yl)-1 O H phenoxazi ne-3-carboxylic acid diethylam de;

10- ( 8- Aza- bi FH”% | < G et ~ ' o oxylic
acid diet hyih?r%ﬁH e; g-??\ilFedtr oa;(@ y&{%“pﬁiﬁﬁwﬁy t%ﬂﬁgﬁérglﬁgf fi:ﬁw

] oct - 3-yl ) - 10i$4H; Ridadk &zisn@: 8nd & isoyl,Ctlaci d di et hyl ami de; 6- Hyd

roxy-10- ( 8- phe net hyl - 8- aza- bi lo[3.2.1 cL-3-yl).-1| .
phe%%aﬁinegﬁ; fi g‘;rgyl?(%ﬁm%pé@@iﬁ@%ﬁr%ﬁroiggonyl; .R3 is H; R*
oxy-10- (8- e . . Aicl 3-yl)- phenoxazi ne-
3-carboxylic a%?_{i&;?éﬁiyl a&'ynedg;éfé-s( Q@g?ﬁw - 8- aza- bi cycl of 3. 2.1 .

] oct - 3-yl) - 8-compdunet ofFzarhnda i) Whetkin @ lie NoNaliethglanhinocarbonyl; R” is H; R

N-Di et hyl - 10- (8-pet hyl - 8=zaza-bj cycl o 2.1.]0¢t-3-yl)-1 O H ph enoxazi ne-
3- car boxamni di A%P%Q%QA E'Q)-ﬁ( g{'ﬁéﬁvlﬂl{fé-'ﬁngbéhéycl 0[3.2.1 Joct-3-yl)-10
H phenoxazi 43y P Iherdi JoTRT=Y : . R3io M Rt

10- ( 8- Fur an?S%Paprgedtnhds?ff%qryzua@ﬁcycl olrgf?’g&l.’ ’1\/?’]"3’(“:‘??5’???'5’9%"3’8§’P¥'diRn-'%-Hy'|R- 10 H
phenot hi azi ne;is N; {RP-is H;¥ {s80Fand i i3-—-@HyEtHy| - 8- aza- bi cycl o[ 3. 2. 1

L8t L e Sy e S a e otk BRr B e b K.y - 1
??-FPSP?S?E]hIP,a)Z/:lg%é)c'(ﬂgr%yﬁasl igi l-r|1 '%/Pl’ngpﬁﬁ i-“Q’S"-Cal_lzzzg:-Hbzi-;(:ycI 0[3.2.1 Joct-3-yl)-1 O+
phenot hi azi aecompound of Formula (I) wherein G is N,N-diethylaminocarbonyl, Ris H: R*
is B"-fluoro; R%is H; Y is O; and A is -CH2CHa-;
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 -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>-: and
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,-.

49. 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-yl)-
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;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-
phenoxazine;
Endo-10-(8-Pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-(1H-
tetrazol-5-yl)-10H-phenoxazine;
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1 0-[8-(3-Methyl-but-2-e nyl)-8-aza-bicyclo[3.2.1 Joct-3-yl]-3-pyridin-4-yl-
1 OH phenot hi azi ne;
3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-1 O+
phenot hi azi ne; or

3-Pyridin-4-yl-10-(8-thi ophen-2-yl net hyl -8-aza-bicyclo[3.2.1 Joct-3-yl)- 1

N (o 10 (B A | yE RS ONEEPRBAHRSBGRAEIL ol S B )BT Lletrazol )
phenKI} a(r:]et am ddaOHl-‘ﬂi}r{e’ho[ﬁﬁﬁmlea Phenet hyl - 8- aza bi cycl of 3. 2. 1 ] oct - 3- yI) 1
T dazol oyt et hsig 10 AR s 25 100k 3D NN Ath: 10 PheRosaaine 21 - 3.y

| } - phenyl) - acetaggl anﬁ?}l &-[10- (8- Met hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-1
OH phenot hi azi n- 3- f( enyl }-acetam de; 1 0-(8-Aza-b icyclo[3.2.1

] oct-3-yl)-3-py Endo+NH\BD}dthyIJ01 O & pprain{g-pmethyl-8-Hzd-bi¢yclo[3.2.1]oct-3-yl)-

0- (8- Aza- bi cycl o a oct 3{_# % 10 H- henot hi azi n-3-yl ] -phe nyl }-

acet anmi de; 10- (8! lI"I‘Rne Xgzine € EQQB‘F@' ¢, ] oct-3-yl)-3- pyr| di n- 3-yl - 10 H-

e enonan o, FEASR AN iR 1. faiBhehdingt 6-22805 ekiisla B )-t0fk- V! -
Lo 3 Ly o by paenomanS ‘i’”ﬁ‘.’*ﬁmmxaz'?? J oct - 3-
o o henox s FRES- Sri G- B zesbityciata. 53 ack i DB BheR AL poe e 3

]oct 3-yl)-3-pyr 45,350 phenoxazi ne; Endo- 3-Pyridin-3-yl - 10 (8-th
0- (8-t hi ophen-2 WZ h’% - -oz;;ag?t‘;%cycl]oct 3 yl)-1 OH phenoxazi ne;

endo-10- (8 -Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid amide;
Endo-3-10-(8-Pyridin-2-yImethyl-8-aza-bicyclo[3.2.1]oct-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)-10H-phenoxazin-
3-yl]-4H-[1,2,4]Joxadiazol-5-one;
10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yI)-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. 1joct-3-yI)-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;

10-(8-Methyl-8-aza-bicyclo[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;
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Endo-1 O-(8-Aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10 H phenoxazi ne;
Endo-1 O-(8-P hen ethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)-3-pyrid in-4-yl-1 O+
phenoxazi ne;
Endo- 3- Pyri di n-4-yl -10- (8- pyri di n- 2-yl met hyl - 8-aza-bi cycl o[ 3.2. 1 ]oct - 3-
]yl )ElgH- Io)hegoxaz! ne; EQ;O- 1 g (QZI; Fur an- 3-yl met hyl - 8|-qaza- bixgypl o[ 3$d2. 1% (8-th
oct-3-yl)-3-pyr z 8. 4 , z inD3. H-10- (8-
i ophen-2-yl net hgﬂ]%?%zaglbylcyg o[@. 2. 1)3%?: - ESEﬂyP;POI _@?@heﬁ&%%}ne;
EXOI)B-(?'- Py ri (cji [1,21,4133)gatd4&|;zd1rét-mﬁca2| n- 18-y| ) - 8- az?hb: cgcl o[ 3b2 1 } ocgage-l&
car boxylic aci rt-bu S ; 0- 10- (8-Phene -8-aza-bi . 2.
Joct-3-yl)-3-pyr 5@‘&’%" ggﬁ-ﬁm?hl-%ﬁéﬁ-b&éhg?ﬂoct-¥-yl)-3—pyr |d|n-§-)§F-18ILI-
Exo- 3- Pyri di n- 3- Mheﬁ&h{&i,{yrl di n-2-yl met hyl - 8-aza-bicycl o[ 3.2.1 Joct-3-yl)-
1 OH phenoxazi ne; Exo-10-(8-F u ra n-3-yl met hyl - 8-aza-bicyclo[3.2.1
] oct - 3-yl) - 3- pyr Nef2r-[103 8y uran-metoyb-azardcydin{d-2L Olocs-3AdRr10HF cycl o[ 3. 2. 1
Joct-3-yl)-3-py rjid i, n-4- l-l%eH henqxazi ne; Exo-1
0- (8- Phenet hyl - 8P %’é@tﬂlaé%%a*[‘hl? .“@‘??3?’-’@% )-3-pyrid i n-4-yl-10 H
phenoxazi ne; ~ Exo188Y8iMbthyfoii2-Ehy(®: Bya-bityBioks 2! B0yl pyadiRizye! of 3. 2. 1
Joct-3-yl)- 1 O—Lgﬁaoxhggt:ﬁXe; Ex%ﬂmfg( 8- Fu y90¥3 T y1]83 PydiRiZ:y
0- ( 8- Fur an- 3- yl ntOHyphehadhiazipecycl J oct - 3-yl ) -3-pyrid in-4-yl 1
OH- phenoxazi ne; Xx0-,10- (8- Aza- hi | o[.3.,2,1 ct-3-yl)-3-
et azol -5yl ) STOME SRR AU EtRA0y Ede s BiaIoss 2 Host &b 10H-
Joct-3-yl)-1 O+ Pngﬁ&hﬁﬁir{g-& yl]-4H [1, 2, 4] oxadi azol -5-one; 51. A conpound
according to claim1 that I's:
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-yImethyl-8-aza-bicyclo[3.2.1]oct-3-yI)-

10H-phenothiazine.

50. A compound according to ciaim 1 that is:
N-{2-[10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yI)-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-[10-(8-Methyl-8-aza-bicyclo[3.2.1]loct-3-yl)-10H-phenothiazin-3-yi]-
phenyl}-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)-10H-phenothiazin-3-yl]-phenyl}-
acetamide;
10-(8-Allyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-10H-
phenothiazine;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-y)-3-pyridin-3-yl-10H-phenoxazine;
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[1 0-(8-F uran-3-yl nmethyl-8-aza-b icyclo[3.2.1 Joct-3-yl)-10 H phenoth
lazi n- 3-yl]-pyrrolidin-21-yl-nethanone; [I
0- ( 8- Phenet hyl -8-aza-bicyclo[3.2. 1 Joct-3-yl)-1 OH phenot hi azin-3-yl]-
pyrrolid in-1-yl-methanone; {1 O-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.
1 Joct-3-yl]-1 OH phenothiazin-3-yl}-pyrrolidin-1-yl-nethanone;
[10(8 Fur an- 3-y _e8 [ ni azi n-
3-yl]-(3- hydroxyE[@Ir)p)(gJ| Fﬁ?@?lﬂyfgﬁeztﬁh%%%crﬁ%[bi?gh %dw ﬁé@ﬁ glqﬁ in-1
-C])fll-)h[l t0h(8 p hphemMnes aza-b icyclo[3.2.1 Joct-3-yl)- 1
phenot hi azi n
0 [ B (3- Mot hy! - bande RV REEIE 10Uy By 2 vimathyberaza-ieyciel iR 198tdhnor h
iazin-3-yl}-(3- ”ﬂBhDHBHéﬁ&&dz‘iHé‘ 1-yl)-methanone; [1
0- (8- Met hyl - 8-aza-bi cycl of 3. 2. 1 Joct-3-yl)-10 Hphenoth iazin-3-yl]-
pyrrolid in-21-yl EndoH&a(ﬁaEura(rGSWdethyl -8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-3-yl-
roxy-pyrrolidin-21-yl)-[10-(8-nethyl-8-aza-bicyclo[3.2.1 Joct-3-yl)- 1
OH phenot hi azi n-%oéréh‘#@t‘ﬁgﬁ‘@ne 10- ( 8- Met hyl - 8- aza- bi cycl 0[3.21
Joct-3-yl)-10 H [c; 8 | iy R E
0- (8- Aza- bi cycl OF@@Q@ byilg@ %2{31?'(8 I@bﬁﬁ%ﬁgnﬁgg%gl:\ﬂe@? ﬁg? % ﬂggf:?‘d
di et hyl am de; Engllt)—1I)I-Dph8rad§tazur&1en 2-yl net hyl - 8- aza- bi cycl 0[3 2 1

Lo 0, SRR S, BRSBTSt
phenoxazi ne- 3- Cthezsyi @Pﬁbﬁefg{yﬁbrbrﬂangg& 352“1'[&% ¥ 3pcyH|_d|n-4 yl-10H-

0- (8- Thi azol - net h aza-brcyc 1" Toc
phenoxazi ne- 3- capbelxgokazmam d di ethyl am de; 197
Endo- 10- ( 8- Phene

H-
car boxylic acid Epépfg,Pg @ yéﬁé—éé?yndm -yfmet:?wy}ls -aza- chy&oP&. 5 1?oct- -
0- (8-Pyridin- 3- yyﬂqtotpybhgnm”%,cycl 0o[3.2. 1 ]oct-3-yl)-1 O+

Endo-10-(8-Furan-3-ylmethyl-8-aza-bicyclo[3.2. 1]oct-3-yl)-3-pyridin-4-yl-

i ne-3-

10H-phenoxazine;
Endo-3-Pyridin-4-yl-10-(8-thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-
yl)-10H-phenoxazine;
Ex0-3-(3-Pyridin-3-yl-phenoxazin-10-yl)-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid tert-butyl ester;
Ex0-10-(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;
Exo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-10H-
phenoxazine,;
Exo-3-Pyridin-4-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-
10H-phenoxazine;
Exo-10-(8-Furan-3-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-3-pyridin-4-yl-
10H-phenoxazine,
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phenoxazi ne- 3-carboxylic acid di ethylam de; Endo-1

0-[8-(3-Met hyl -but-2-enyl)-8-aza-bicyclo[3.2. 1 Joct-3-yl]-10 H
phenoxazi ne- 3- carboxylic acid diethylam de; Endo-10-[8-(1 HI m
i dazol - 2-yl nmethyl )-8-aza-b i cyclo[3.2.1 Joct-3-yl]-10 H
phenoxazi ne- 3-carboxylic acid diethylam de; Endo-1

0- (8- Benzyl - 8- azg; pi _8L.3, | = 3¢ X1 \-2L 01 1t E_oxasine- 3-
carboxylic acid gr@&@%%%#%@% ylgl(ocgi}%g‘i]? gf QQ%%C%%?@O@ 2!’}31%)“‘

] oct - 3-yl ) - 10H ppkenxazineeoB- car boxylic acid diethyl anm de; Exo-10-(8-P h e
net hyl - 8- aza-bi cycl Q[ 3..2,.1,]oct-3-y])-10 phe xazi ne-3-_ carboxylic acid
di et hyl am de; Ex XQ%oﬁ@s(%L?-&Wpﬁg-ﬁnépﬁ%-yg:@%Pgﬁeg?é%[‘é-!ﬁf?foct -3-yl)-1
OH phenoxazi ne- g- SR Idi-586h& di et hyl ami de; Exo-10-(8-Th ioph

en- 2-yl net hyl - 8- zg@l | cyécéog[sg&;el ]oct-3-yl)-10 H phenoxazi ne-3-carboxylic
acid diethylam de; Exo-1 0-[8-(3-Methyl-but-2-enyl)-8-aza-b icyclo[3.2.1
Joct-3-yl]-10 H phenoxazi ne-3-carboxylic acid diethylam de; Exo-1

0- (8- Pyri di 5h- 2- j comnpyundBaccadingdedlaifrd] that i$.oct - 3-yl )-10 H

b- (B Bonzyl -5 as UG uras SyImel-BiaZacbicygiofe? ont oy A2 Hehenothiaisuy i c
acid diethylam dggﬁg‘gyr@qmﬂ@;ﬁﬁng’m%ﬁgﬁ - 2-yl met hyl - 8-aza-bicyclo[3.2.1

Joct-3-yl)-10 H enoxazl ne-"3- car boxyli ¢ acid diethylam de. 52. A conpound
accordi ng to cl a[td-B-Phaneihyl-8@za-Hiby¢l8f3F21 1]Joct-3-yl)-10H-phenothiazin-3-yl]-

0- (8- Furan-3-yl net hyl - 8-aza-bjcycl Joct-3-yl)-1 O+ phenoxazi ne-3-carboxylic
aci d di et hyl ami de!f"éi&iﬂ'ﬂoy'[@@k@ﬁﬂr" 'm dazol - 2-yl met hyl ) - 8-aza- bi cycl o[ 3. 2. 1

b2 e b ayerof WEPREMEAR AR 4 R ol i daont oD, P
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-yl]-methanone;
{10-[8-(3-Methyl-but-2-enyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenothiazin-3-yl}-(3-methyl-pyrrolidin-1-yl)-methanone;
[10-(8-Methyl-8-aza-bicyclo[3.2.1]oct-3-y1)-10H-phenothiazin-3-yi]-
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;
Endo-10-(8-Aza-bicyclo[3.2.1]oct-3-yl)-10H-phenoxazine-3-carboxylic
acid diethylamide,;
Endo-10-(8-Thiophen-2-yimethyl-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-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

phenoxazine-3-carboxylic acid diethylamide;
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ol ; Endo-7-Pyridin-3-yl-10-(8-pyridin-2-yl met hyl -8-aza-bicyclo[3.2.1 ]oct-3-
yl)-1 OH phenoxazi n-4-ol; Endo-1 O-(8-Aza-bicyclo[3.2. 1
]oct-3-yl)-6-nmethoxy-3-pyrid in-3-yl-1 O+ phenoxazi ne;

Endo- 6- Met hoxy- 3- pyri di n-3-yl-10-(8-pyrid in-2-ylnethyl-8-aza- b
icyclo[3.2.1 Joct-3-yl)-10 Hp henoxazine Endo-1 0-(8-Aza-bicyclo[3.2.1

Endo. 7- Pyt di n: aEg-{G-EPhedcoin B3R8 BERIbaT Hock B3y LIRSt o
yl) -1 OH phenoxaecanpostylid acn&mhlethgztamjiaePhenet hyl - 8 aza bi cycl d[ 3.2.1
]oct-3-yl)-7-pyr

b6 Az bi cye! ofds-10rfsRY oS reetiehiara bicysialB e Tiock 3pH- 108

D perarars’ 1 oS HARS rRUENG s Sethgafid by 02! et 8- aeac

0- (8- phenet hyl - 8Eada-1fi-[B/(3- b{eSh;ﬂ bul-2]-erqt|)—8—a;zb)b|6yqjg[|3| 211]0!:{ HAyljn OH-

G+ phonoxasi n- 3. BReToXse Peabetasid JBHATIGES. [ 1 0- (8P h' e n et hy

ST oheny - E0GpLI kol b R AL ot 3108

i ophen- 2-yl net hythn@zIzﬂ‘m 8ycarbpdylig.dkid diethyBampide; 1 OH

B (B Py 1 di oo ]yEEE (6B Rt Be bigysioss 2 11t 34)g10H-phepox@ingroxaz

]nogt yI3] ylo) h(la(r)]yl—ll-% eno g%lmr:ll-u _e thrﬂ) e%il%lgcé?aﬁfgebl %gl ofs. 21
Exo-10-(8-Aza- blcyclo[3 2.1]oct-3-yl}-10H-phenoxazine-3-carboxylic acid
diethylamide;
Exo-10-(8-Phenethyl-8-aza-bicyclo[3.2.1]oct-3-ylI)-10H-phenoxazine-3-
carboxylic acid diethylamide;
Exo-10-(8-Pyridin-3-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Exo-10-(8-Thiophen-2-ylmethyl-8-aza-bicyclo[3.2.1]Joct-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-yI)-10H-
phenoxazine-3-carboxylic acid diethylamide;
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-ylImethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide.

52. A compound according to claim 1 that is:
Exo0-10-(8-Furan-3-yimethyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-
phenoxazine-3-carboxylic acid diethylamide;
Exo-10-[8-(1H-Imidazo!-2-yimethyl)-8-aza-bicyclo[3.2.1]oct-3-yl]-10H-
phenoxazine-3-carboxylic acid diethylamide;
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Endo- N-{2-[10-(8-Aza-b icyclo[3.2.1 Joct-3-yl)-6-hyd roxy-1 OH4p henoxazi n-
3-yl]-phenyl)-acetamide; Endo-N-{2-[1 0-(8-Aza-b icyclo[3.2.1
Joct-3-yl)-6-meth oxy-10 H p henoxazi n-3-yl]-phenyl}-acetamide; 1 0-(8-P
henet hyl - 8-aza-b icyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol-5-yl)-10 H

phenot hi azine; 1 0-(8-Pyrid i n-2-ylnethyl-8-aza-bicyclo[3.2.1

t-3-yl)-3-(1 t 5. thi.azinei '
]18?( 8- Aéla2 bi c§/cl %?@8{1( i}é%: -jb&é_{)ﬂcﬁ[é.&%?ﬁ?-ygf'}rlg%#lﬁgs_-%-‘)lQll-l-pa_e{_noh(gﬁgtﬂhl azi ne;
N, N-D iethyl-10ek 8- phenet hyl - 8- aza- bi cycl 0[3 2.1 ]Joct-3-yl)-10 H
0 (B pyr 1 G n- 2. yERBOHGPYBIEZRY bl GyE PAIBNE Yimethyt 8 @2grbiowiofd 2. Tloct3-
phenot hi azi ne- 3- r‘IB rFB ;Q) (8- Met hyl -8-aza-bicyclo[3.2.1
]oct-3-yl)-3- (1 azo ']) iO—I— phenot hi azi ne; N,

N- Di et hyl - 10- ( 8- Erﬁtidi-yllt}@Azaﬂmwad[ﬂo&-a-y])c&me&hm 349iridin-3-yl-10H-
phenot hi azi ne- 3- carboxam di ne; 0-(8-Aza-b icyclo[3.2.1 Joct-3-yl)-6-neth
oxy-3-pyrid i n-BD (g,rpoxg;mqt phenoth| a2| ne; 10-(8-Aza-bicyclo [3.2.1

oct-3-yl)-7-pyr L-A-4 xy-1

%) (8- rre%/hill 8p)a/12'5:1 llae%;;ﬁeﬂt%;&% 'ﬂ'{ﬂ? ?rg,gt‘ ??’?BBHZ rllrgﬁﬂﬁ’ﬂllggézilgr)\eyS car boxylic
acid diethylam dmcydla[:{gqm =i W@I}-{;bﬁeﬁo)@z]ny;t 3-yl)-6-net hoxy 1 O—I— phenot h
i azi ne- 3- carboxylic acid dletKIamde or - Aza- bi cycl o[ 3. 2

]oct-3-yl)-6- hydéadg P-@ﬂé«m@my@mmﬂ H@ct33-yaa%-sma9||nr4:yh&56 Rh%‘tcﬁ@lzﬁmde 53.

A conpound accorgl:‘rgg toclaim1l1 that is: Endo-1
0-(8-Pyridin-2-y t hyl -8-aza-bicyclo[3.2.1 ]Joct-3-yl)-10 H
phenoxazi ne- 3- caphasyi-Pgridiai4lyHi @y Byyfdind2yIrmé®yl-8-aza-bicyclo[3.2.1]oct-3-

yl)-10H-phenoxazin-4-o!;
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;

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-yl)-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;

199



10- (8- Pyri di n-2-yl net hyl - 8-aza-bicyclo[3.2.1 Joct-3-yl)-3-(1 Htetrazol -5-
yl )-1 OH phenot hi azi ne; Endo-1 0-(8-Pyrid in-2-ylnmethyl-8-aza-bicyclo [3.2.1

Joct-3-yl)-3-(1 H tetrazol-5-yl)-1 OH phenoxazi ne;
i n-2-ylnethyl-8-aza-b icycl 0[3.2.1 Joct-3-yl)-1 O+

Endo- 3-[ 10-

(8-Pyrid

phenoxazi n-3-yl]-4H[1, 2, 4] oxadi azol -5-one; Endo-10-[8-(1 HIm

idazol-2-y|nethyth
phenoxazi ne- 3- car boxy

dgqu”-i%%—l &-?%—ﬂéﬁé@ﬁiﬁléi%l%gf,ob§-3ysjl)]-6$y%xy—1 OH-phenoxazin-

Endo- 10- [ 8- ( 3- MeBiyj-ptimnyl}2aasigmjded- aza- bi cycl 0[ 3. 2.1 Joct-3-yl]-1 O+

phenoxazi ne- 3-ca

Endo- 7- Pyri di n- 3%86%&%1?@%*?&%%%}?%ﬁiﬂcl'érﬂ)zétrﬁ?@?&ﬂ[%‘!'z. 1 Joct-3-
yl)-1 O+ phenoxaah@ﬁ&a(ymﬁ%ghé\lw}za&éggﬁ%.ma- bicyclo[3.2.1

]oct-3-yl)-6-hyd roxy-1 OH‘phenoxazi n-

7-ph a nyl}-acetamide; Endo-

1

0- ( 8- Benzyl - 8- az 4048 3ranetidylB-aia-bioyclop3. 2| )]odt- B B-(EH hetxazol+sey[3-106kr boxyl i ¢
acid diethylam de;, 6-Hyd. roxy-10-(8-phenethyl-8-aza-bicyclo[3.2.1
Joct-3-yl)-1 O+ PR Ae- 3- carboxylic acid diethylanide; Endo-1

0-(8-Pyridi n-3- XE{@IW“'ﬁzf\ﬂﬁﬁ?‘é{%ﬁﬁg%ﬁ?'@gﬁt 6%3:%’-@-‘%$ﬂ*—iletrazol-5—

phenoxazi ne- 3- car yliic ac

n- 2-yl et hyl - 8- agi-10H:phentBiazire;] oct - 3-yl ) -1 OH phenoxazi ne- 3- car boxylic

SRH AR G N P DL S e
t-3-yl)-7- pyr \dNip; - bl 1186t ERAOTGhY: (8- F

hoS vt wethy g AADBIAO: AR 2 F bty oIS 2, G EROTOHY (O Fu re

OH phenoxazi ne. pHendthjdzinev8amnboxarhidirenposi ti on conpri sing a conpound,

| vat ' t f ¢l ai 1 i xed with h
or sotvate aCCOrNﬁI\I-n[%]leth%If‘aiBY(B(—)pyri%liﬁbmmethﬁ{?—rg—gfa-bivc\:nyclo[fz!01]gét- -(3:1

phenothiazine-3-carboxamidine;

I%_ufoil_i:_al |y

10-(8-Methyl-8-aza-bicyclo[3.2.1}oct-3-yl)-3-(1H-tetrazol-5-yl)-10H-

phenothiazine;

N,N-Diethyl-10-(8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl)-10H-

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-10H-phenothiazin-4-ol;

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.

53. 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;
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201 acceptable carrier, excipient or diluent. 55. A pharnmaceuti cal
conposition conprising a conpound, salt or solvate according to claiml,
wherein: Gis -C(Z2)N(R )R2; tetrazolyl; oxadi azolyl optionally substituted

wi th oxo; phenyl optionally substituted with (Cl_e)al kanyl car bonyl am no; or
pyridinyl; R is Cl_4 alkanyl, or hydrogen; R2 is hydrogen or C, .4 al kanyl

ti | bst t h th
ﬁ!ot Irgggn %/osy\hiscw-ﬁfggngrne@gwsw gé};ao%&g@yrrl)cf&%gﬂg;?g@ﬁl{g&%p %nal I ;
substituted wit fylhdeqménotlﬁazmet\lH or oxygen R3 i s pyr| di nyl (C1. 8) al kanyl ,
furyl (C1_5)al kan

|, ) | k hyd
t hi enyl (C1. 8) al W‘%T(&'@Hﬂﬁ'ﬂé Xl @;&g R@TP!CYCM%Rﬂ ]P@%e’ﬂj)a}lﬂa[ﬁyl or

t hi azol yl (C1_8) I_'_ L a' -hydroxy, or a'-nethoxy; R5 is
hydrogen; Ais gﬁlﬁ%?—él V&' or E&H&%%‘ﬁ‘% or NH, and enanti oners,

di astereoners, tBui®3EMNO.(SsRyrichh-2syImetisy|{Brazarbizgalo[3.2l 1]gct- &@t)emfa\bl e salts
t hereof; adm xed w th a pharmaceuti cal l accept abl e carrier, excipient or

di luent. 56. A pNoagEndvAHtbiydexadiazelyapei sing a corrpound salt or

ol vate  acoor di pgd qogha ) (iagoly XSt ABICTBERYY! ALY Aot 201 €

carrier, excipient or ‘uen arnace npos
conprising a cormmniﬂgazs@L:s carboaqh(gat;rd mamyﬁmjndeg to cI al m 43 adm xed with a

pharmaceutical | y_accept abl e exci pi ent or
Endo-10-[8-(3- Methyl but 2—enyl) 8-aza blcyclo[3 2 1]oct- -yl]-10H-
phenoxazine-3-carboxylic acid diethylamide;
Endo-7-Pyridin-3-yl-10-(8-pyridin-2-ylmethyl-8-aza-bicyclo[3.2.1]oct-3-
y!}-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-10-(8-Pyridin-3-ylmethyl-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
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]Joct-3-yi)-3-pyridin-3-yl-
10H-phenoxazine.

54. A pharmaceutical composition comprising a compound, salt or solvate
according to any of claims 1 admixed with a pharmaceutically
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58. A pharnmaceutical conposition conprising a conpound, salt or solvate
according to claim44 adm xed with a pharnmaceutically acceptable carrier,
exci pient or diluent. 59. A pharnmaceutical conposition conprising a
conpound, salt or solvate according to claim47 adm xed with a
pharmaceutically acceptable <carrier, excipient or diluent. 60. A

phar maceuti cal CQEPé’étbbleoéhrﬁéfr@x'c@ﬁé}ﬁcﬁ gapeund, salt or solvate according

to claim48 adnixed wth a pharnmaceutically acceptable carrier, excipient

or diluent. 61. A pharmaceutical conposition conprising a conpound, salt or
solvate according to claim49 adm xed with a pharmaceutically acceptable
carrier, excipient or diluent. 62. A pharnmaceutical conposition conprising a

conpound, sakt o ﬁ%r}"r?éc,%utté&l%n‘?ﬂ:é‘é?tnér?c&hgl'igihg%Ogéiﬁ})éﬁﬁd V%é!honasolvate

pharmaceutically acceptable carrier, excipien l'uent
phar maceuti cal canparsiing tnclaiomgy iwbiergjna conpound, salt or sol vate accordi ng

éic?'p.a'egl 55?" RIS e IR P TR e ol BRoRa B wibebitie el g
phar maceut | cal | yP ey 'B‘?"éﬁ’“é‘wﬁ’g??‘?tg%dt@ﬁ'i.‘%’. TaRnpegaisthing, or

phar maceuti cal cpypdlﬂytl on corrprl sing a conpound, salt or soI vate according

to claim53 a h ceutlcall acceptable carrier, excipient

Rz is hydrogen or CM alkanyl optionally substituted with phenyl;

or Ry and R; taken together with the nitrogen to which they are attached
form a pyrrolidinyl ring optionally substituted with hydroxyl;

Z is NH or oxygen;

R; is pyridinyl(C+.s)alkanyl, furyl(C,.s)alkanyl, Ci.s alkanyl, hydrogen, C..s
alkenyl, thienyl(C.s)alkany!, imidazolyl(C4.g)alkanyl, phenyl(C4.g)alkanyl,
or thiazolyl(C1.g)alkany!;

R4 is hydrogen, a'-hydroxy, or a'-methoxy;

Rs is hydrogen;

A is CH,CHy;

Yis QorS;

Zis O or NH; and
enantiomers, diastereomers, tautomers, sclvates, and pharmaceutically
acceptable salts thereof;
admixed with a pharmaceutically acceptable carrier, excipient or diluent.

56. A pharmaceutical composition comprising a compound, salt or solvate
according to claim 42 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

202



57.

58.

59.

60.

61.

62.

63.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 43 admixed with a pharmaceutically acceptable
carrier, excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 44 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 47 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 48 admixed with a pharmaceutically 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 pharmaceutical composition comprising a compound, salit or solvate
according to claim 50 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate

according to claim 51 admixed with a pharmaceutically acceptable
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64.

65.

carrier, excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 52 admixed with a pharmaceutically acceptable
carrier, excipient or diluent.

A pharmaceutical composition comprising a compound, salt or solvate
according to claim 53 admixed with a pharmaceutically acceptable

carrier, excipient or diluent.
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