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Applications This application is a
continuation-in-part of U S.S.N 10/162,129, filed on
June 4, 2002, which is a continuation of U S. S N

09/ 210, 113, fi | ed on Decenmber 11, 1998, now U. S
Patent No. 6,432,975. 10 Field of the Invention The
present i3rSlEpS TIGVTED) -BARYL ALK e €4BIEXCLOALKANES
conpositions i ncorRNﬁ%Eﬁ‘?I l§$ }Me of
affecting nicotinic acety c%o I nergic receptors
(nAChRs), for exanple, as nodul ators of specific

ni cotinic receptor ( e a,7 15
NAChR subt ype). T§§§%ﬁ{ee\£ée}§ |t§{@&%téd&6gfc\ségoégel ates to
met hods fThis applicatidmiy ag&omindetionviarpas toff US.S.No heli 62, (R9s filwd dn

S S AT ST AL, By sypene

Sy st1@p8,. noRag K gpait Wood, 434975l nventi on 20 Ni coti ne has
been proposed to have a nunber of pharmacol ogi cal
effects. See, for exanple, Pullan et al., NEngl. J.
Med. 330: 811 (1994). Cerpiadef e Inb&dnef fects may be
related to effects upon neurotransmtter rel ease. See,
for exanpiigpregng R‘ngfﬂoé relgfes tg|pharnpaceltiqal QEEPORBops Japgrporating

( 1993 npotiR c5paBRWE ARERRE ﬁitcbt’l‘rﬁc gdefyRdbBndRbic Mcefbls I'(ﬁA@IiI@s), for
proposed. Release of acetyl choline and dopam ne %Ig e o7
e ea

neu re@wgple{ﬁa@pda@fﬁrﬁ@fw@caﬁq BHPOLEHC IBCRDH éwmé (sppgific

E igg{ﬁé}ﬂi_g)ﬁ ygg)wellhle pfe%exﬁ‘ nventllcm &E\%gﬂgﬁpﬁ)g@eﬂiﬁ% %&*ir%gtmgg) a wide

San d.@netetof edndjtioBs mdmhﬂe@rs, paicdaky @Q@g@gocaﬁ&é Wit ysfunct1on of

tflxe cen alra%%&]gno ZanQJgus s?,?gcgrﬁg Rel ease of

nor epi nep pon adm nistration of
ni cotine, has been reported by Hal | et al ., Biochein.

Pharni acol . 21:1829 72 serotonln by
neur ons, upon adm ni s&?éﬁgréﬁ“ﬁeﬁ]tﬁ VFP %1 30 has been
reported Nwoulde his Eekn pdopose&fd:ﬁave hatmbdrhé pivamadhjopical bifects. See,

i ctpales Bl i Soritel ek et (gbREEa op o

et ghay beN@ldt’e@%&I@cB%%on AchiratBashitfO)easeCond, lféﬂ&hﬂp& SJak-shle
reports and additional recent studies have |ncI ud

t he shBdirarifsn, 028757 HE*Debya nHBROGEL eSSt e A leler\tref e

of bpds@ Bt feasd bl debtGlcRind @nd §BAne 3 GRYIchE uPSn administration of
cyt oﬂlil%gess an%laspept|t9C (nr e?/l ewed I|lenb%,- 1- RT8959324938 one

WO g@@wpgj’@ﬂh@np@pﬂm&w@w@hd Neurochem. 43:1593 (1984); Rapier et
al., J. Neurochem. 50:1123 (1988); Sandor et al., Brain Res. 567:313 (1991) and Vizi,

Br. J. Pharmacol. 47:765 (1973). Release of norepinephrine by neurons, upon
administration of nicotine, has been reported by Hall et al., Biochem. Pharmacol.
21:1829 (1972). Release of serotonin by neurons, upon administration of nicotine,
has been reported by Hery et al., Arch. Int. Pharmacodyn. Ther. 296:91 (1977).
Release of glutamate by neurons, upon administration of nicotine, has been reported
by Toth et al., Neurochem Res. 17:265 (1992). Confirmatory reports and additional
recent studies have included the modulation, in the central nervous system (CNS), of
glutamate, nitric oxide, GABA, tachykinins, cytokines, and peptides (reviewed in
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Brioni et al., Adv. Pharmacol. 37:153 (1997)). In
addition, nicotine reportedly potentiates the
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conpositions used for the treatnent of certain

di sorders. See, for exanple, berg. et al., .

phaﬁmemta > Ay oRbETRCH, &@354211 %4513%111919@}% reRarigiig
btentiates tﬁ@i&ﬁa%ﬁl%mglépbe‘ﬁ&lér]& %&)a@ﬁl@br&aé‘é‘dﬁw Sempositions used

Proceedlngs romlntl ¥n| Ni c.

Fur tferetheriseaimeny oF pasiain dig Sserfer @@m@le é‘?@?‘i‘ge?ééll -ddeeugeol.
ef f %Q{C%eﬁf Bef b e: %?Y@9gﬁ9?ﬂrsﬁf§%@9§@dNet§99¢emf §9:48 (1993) and

C|na et chiatry 28:50
( 199D1£hes\/\agmeqdug[s Sram, Intl. F&yarprfﬁzgowa;?ﬁ%t Pgrtheggorgg@nous other

E ig%%eflc 9g(ﬁearrthgc%;ljog§ﬁtal ijﬁfts ggﬂﬁe h\ég 4?%9%1%%53?1 gsg qgr example,

Tri pacing eedl., &lol. Ps&M:yZBISOQIIWQBZ’Y a@adet}alhnfb‘mrmd'w@ndézat;y

a Res, 15:,36. (1 PONN

a0 GSC R RERALR 32 A Bt S s s TR E. v
Ejor Sci(lj B4@):198)(1994) Thepavta ket alﬂl; yPEHK l22|1€91@1ﬂ8[2§)di181 Tamabn, Trends in

i sarders.  See anple, Wllians et al., DN&P
7( 4)”:’12675a0(’ﬁ§9%1}5,=£9§{18§43i c et al., CNS Drug Rev. 1(1):1
(19995); AASHS Bm@burik that tafpePnACHRIhavé Bé@&éport&i Hgﬁelng useful for
5(1):79 (1996); Bencherif et al., JPET %79 141
( 1991@51tmg1a5W1|c_lp ﬁ'ﬁpeéy pfd:ogfhtlglps and §pgﬁer27 §eop xelfglgﬁ\yﬂhams et al.,

Da 991519@0}@51&1@%&11 1,
R aphan eopRpeameal, B g o7 (s
§

vl B ravesh HruaSEDABLLRE Ao oEd: dh ST B8 13 1996);
( 19 %plelgcgt hﬁ%}éf"ém%z%gb%)%qm 71533 &I, ARh2RYoL E@_}@ﬁer

nnon et al i‘encte 2 77 (1998)
94/ @80:920Q (198M; Yniarie6413 Aagesiplogy NDLHE) (A%JBQLavamHhmse and

segq%ﬁ AnSeB’Z Fﬁzolééf t 191,5 ? Ef})%% A ?llfgﬂfﬁ& g?é.m i Iﬁgcé tChg; z.. 43-0(28).

and 436882904 Batmon €oslf, Seienoet27%!77 (19985 RAThWEO LBORITLRIST WO

S A i e

Var 156397 ,909 t(ﬁDﬂIDéIthIldSﬁ(bm tb Sgith eeQ1Q uid3183204 1ha Cesford et al.

therapeutic properties for exa | e, ncher

and l\éecr{mct%onppeafdr%@mrem? as 1?%%%%0 %gf%f Bt b wice
Neurghagbeahsdissierle msdeld %,)w1dé3\6‘£16(y2&@31)f1p0thﬁ¥ h#vedaéeh reported to
Rezvani, 25 Current Drug Targets: and Neur ol ogi ca

Di sderiher apquaty proporgies. K¥sgplpr XIS ]Spnc@fmf apd Schipyit, Cappens Drug

Dr u oo Zer &virl R 349
Cobga e w bt Qo agifal D oot e

al . CiiregyDrigfiargass: GNSrveel e zploginat Dispydsoy B4R 423 (20g;pdo Neill et
Eﬁ:-rr gY“e)g:%Zé‘}%?ﬁ Tar és R @2‘;@9} d W:&lg@@&l '.D?_an@s CI\%?@& Z2OOQPQI S.

at en [Tcation 29 di sorders
are Batenylﬁes éﬂSﬁBLﬁQibd(gkm}hi et dl. S 301 tmn@m@a PEETWOPR(21834,

P gt BoThPOYARBOAE . PSR UEbEALEBE DosRACldurgpean Paten

PSpositron, - nf raunme; of can
unkHQmmcakmaDﬁgys CNS dlsorders conprlse

neuropsyﬁ$ﬁg sor der ur.ol '

mont a1 FSauioster R WERET nuBSHuth SfahBh s RERER oAt ang

di saadrsd; chebwatiribaat to ghnstir p‘iedquosmogrinﬁmm atlirsanajer san be of

and cggnltlv aff tdve di sorders. The are Seve al

_ o unkiown etiolog isorders comprise neuropsych1atr1 isorders, neurolog1ca1
diseases and mental illnesses, and include neurodegenerative diseases, behavioral

disorders, cognitive disorders and cognitive affective disorders. There are several
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di sorders whose clinical manifestati ons have been
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resulting frominappropriate |evels of

neureNy &8sadrd Wﬁ!’)sercﬁhi%ﬁ%?amijeﬁan ; BRI at@fbggg gﬁ'§ dysfunctlon

neurotransmtter recept ors or 1 napprop
i nt dracdisosders sanliinedirom buppopratsleidls of Is‘fumtldnsmuter release

LT T R (R R -
dopé?nﬁwq:en neveetERpsmidiply randmemastrhhmmtteslecaptcml Several GNS ¥igdrilers

rd i nc seni |l e denenti a
(ot inlled B SRichli o ol SapimectimrmmcaBiian endir
( dermntona. Gelatihely Sbraen TBIS' disotdéRSheluddPré-kéile 'dfsﬁélﬁfa (early-
dementl Al DS- r.el at.ed e nti.a, Creutzfeld-Jako

di seas% lzBpipgrs disgse)pseaile dpmgniia flegigniaaaf ﬂPFcN}H?Iﬁ@f s type),

Par kii¢rsaifast @Hn‘ieﬁﬂ@,%ﬂ)@&%teb Q6B Ne R iz d- jaQob disease, Pick’s
progressiyv anucl ear pal sy, Hunti ngton's chor é€a,

t ar Qiscase-F¢ ‘?Sﬁ ancludinaRarkinson s dseasenle vy bcalmdemt:ntmn
def pﬁigfesﬁi/esﬁfaﬁﬁﬁolea@fi%lh}eq-ﬂmuﬁjéfgﬂ ? a, & m @Qﬁégsnz{ a,
| S

depressi on, obsessive-conpul sive
Tou Pléﬁeflién@as?lﬁ’%}? GHantionelicipdisarder canaietic ﬂ}s&lam, ischizziphtehia,

CNSgdpassiok. Qﬁﬁbsﬁb@%ﬂlﬁs&&ﬁﬁd’ dérp o% £’s sgncg?%/}g t he

nost conmon of are t
See, forTheRAGHRsghaactSistierdf the C&Srhaembeeh/l%hbwrﬂfbeﬂt;uﬂn several

7495&%%@9 the rJr%sg 9&1%01; Mhngpz%rg bid 0}485\” %If({]oﬂt Etypfﬁse Slee,?gr

subtype have been propose
t r eeHamete; S@ﬁmgc@umzpmedm:laem 7m@r(eo(m)y e Ligad@cth&dseflct with the

nu nACh tembrain )
ti ggﬁlgA‘gl}; Eﬂb@ﬁﬂg %%\b %Propggﬁ toel?.et LECEJL& e treaﬁgerg of schizophrenia.
i npFlovede pslyméusbd)glnd&lr oﬁmf)}ﬁ}bhmpzﬂ nBI0BRE HQ)dé@ﬁ&téﬁl brain tissue of
nonscﬁlzokhég_? ZO%EP g atients. N cotine i nproves
sensor yP <f t 1pwr0é/ﬁql chgolag;r@pl effect in smoking

S C hvezap hﬁl&ﬂh@éng BhiosMaélc plicheNRbH AP w=Y Q&M&? ating

i nd deficit simlar to that seen PiF

sc h‘iH %81&11?‘ é‘Fﬂ?"S géChWOBPf epigganPloekade abihe pd nAChR|subtype induces a
Sc @aﬁﬁ@ﬂ@fﬁ:ﬁ'sﬂmﬁh" kd @A sBerdia (sgi)lzopﬁl%ilx ( 5996) exﬁlnﬁl(e h]?et&gralet al.,

gular and_genetic  studies of Sensory pro
5% EoRitgrda ﬁﬂil{ﬁﬁmtzﬁ@) P50 (H96)- tlélpylweu@ke@blmt%,M1dgbneuc

gatétme de sub
g5 SRES G L8 AR L0 B
f orgaEnggsict, suggesctiatabe @t n@(]th suBitype axgaly(faﬂct@smx{u 1ﬁli1biyory

S?g%%l)lgéﬁ to%vg? Sgee, M Sec, 101 © fangsp?g ?Peedl){lane énécro zcaggsychzatry 98(1) 22
dedé¥Sbed by Heeschen et al. J. CI iu. lInvest. 100:

527 (20 t hes die i nhi bition of the a7

subty pe%\f\%esres tl\)(h&?%g%@% Lhé'l?i Eéep RFIPQSRTHP g? fredigtors of

an gnglgmess as ddkbﬁhed b@HeBAﬁhFG ah AN €LRERDesD 100328 RB). In
enesi s and tunor growth

t ar et S t r ol eur o

( Ut ics o Stg(gl 1técrn of tl—ﬁd%eg(':l YBG W %pwn %@@ﬁawnﬂ%@gmry
2) an@Sge(nBﬂ@ Zé)ls@rad n!él(ﬁRs Rateadtn %ﬁ@ﬁ&sb@@é t'al%@ts for controlhng
2002/ 0016371 Fi nal | the ro t he a7 ubtype in

CoGRHPEURH 2 PO ERe RPi savacss oWl ptar Pra Rpsedisch 106
CN3):88@2002) and U.S. Patent Application 2002/0016371). Finally, the role of the o7

subtype in cognition (Levin and Rezvani, Current Drug Targets: CNS and
Neurological Disorders 1(4): 423 (2002)), neuroprotection (O’Neill et al., Current
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Neur ol ogi cal Disorders 1(4): 423 (2002)),
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Targets: CNS and Neurol ogi cal Disorders 1(4): 399

2002) and Jeyar asasi hgam et a sSci enc
ooPnts ppeps: bbays Neuatanta Hisspddrn i (5 a8 L0351 Teyarasasingam
al . et dPr N’Quro.N@Jnce lm@d27§9002)f, i) nRBphitlc paBBE8ad Q02D be. Nar.

has recentliﬁ een recogni zed. Various conpounds have
beedcedk Soi € 9?@2) ﬁﬁ@} 92 hasrecsmtinimen rEsoaieEdhave 5

b
i ﬁg? aﬁ{: 299%(%% CV\Dp 34 %ﬂﬁ% géeng%%_&!%a'io ﬁ’iﬁz?dc? witlPG® nAEJHRs and have

97/ Bwaﬁqpmasmr@idsmmﬂ basmsew@mmtm@ﬁ@@ ﬁ@r99/62§05 PCT

O 53830 BT R 058P BB OPRE Te, r

Psy &0 pac3ns, RS WQ R 1631569B0T Wid D2/@ 6347, BCT WQ 02/ 16358, PCT

Labg% 89/é7§§ngtevﬁ%}é d ﬁcﬂ gﬁ!“pﬁls 1%?%26%8%1@%5%;39;% elled

ref empcwwﬁnamm 78500 ) hivkEelecce @nglo Bivdsg. Medc Oharo Lett. 11:

struct s that of the substityted tertiar
o1 cT% LoBlanl IgEREeS Mt o sk Comp iy coniion'siicfural
subgfeideyt @ U Wubitinded@rtRsRONR AL S., dhmocliiaen Slmllar

reported to bind at nuscarinic receptors. See,

(AN
| ns Sehyt@tedquinuclptipegompRgnds havezisp bz%t%ﬂ@da Bméﬁamptﬁ?gmc
VO £, thQﬁ e, @&qnsYQCQEU @%&ﬂﬂNoé@ b, 2’7@&5' sibb &nd PCTs WO

desirable to g ovi de ‘a usef ul netho for the

pr e 0¥RP6Zrand MO 020ak4Aent of a condition or disorder
Oy adm NSiald iiofirdd eQQFfoQidg GQURAHGod R fhe pRALARALma

susceptible to or su ron1such a condition or
di soedwent dfa conditich cbehsotﬁegw adnipistefingd aicotinic prmenpupidto a

I(:nglpé{tL %ysﬁisgeg?%ﬁ ftoe {)IJ ﬁﬁex{n{é ?Jch%' cg?cﬂt ﬁr%r%?sroﬁ%e(‘ Ck gvo%lld be
t ho&izhtii teaefitéal so j)ly)wtlh mdwwﬁmhlssﬁferatglfmm @i@tamf dla)l ders (e.g., CNS

phar.mace on conta
PR RAUEEPUR Sb e A B O A aear S U dpgisgasion
benef i phatmachifiel torfbsilion corpsifiing be acfti!m trigreakinin havirig idreinic

CNS) but does not ov1d |f|c nt as.socj at
o1 qehampees Vet (e ARy (5 dier Hagrie PEREPLOF GRS
a pBardme fatpreile HOBRASI At kotiNe® ma@éfaéctsn dt Rold a@mgmlgi
that interacts with nAChRs, such as those that hav

t he dpiRkls D BIoVids 2 RhaTmasentifal COMPRSILOR MGREPORAINg f CPRRO
't méija&s Qﬁh tﬂl/&@hky sB@Sds HRRL fhat AL tRYLRNAIGO RN funct1on1ng

when enpl o in an anount sufficient to affect the

f unef the i Ibwomlﬁ be bighly dagitable thas suddy ayrorrounh thgn gmplayad in an
thogh, %cﬁﬂ%% tﬁeh’ﬁ'ﬁc faﬂl\ﬁg of Hl@ A& %ﬁfd%lot §1an1é'hqﬂ§ Qffect

undesi rabl e side e ec S . appreci able activity

at dmselnACHR selitges drathayk eﬂe@tomntlmg yidecerundesirable sige efedts (e.g.,

l n adqeéhjslb%]%ctw tf at%m%a&%la? hx%]ékgleg?ﬁlhgﬁé)llegeptt& ﬁgésgvinda%dmon,
osition I ncorporati

c 0 n’ﬁxoxmﬂh whhighiy demleblam mrovitde i phurmactelumai ccvremsiﬂoo issofpotating a

1o S 4 VHERSR P b Samre

swe @ttel 1nger ater ®8$601a%d with side effects, such as hypersahvatlon sweating, tremors,
cardiovascular and gastrointestinal disturbances, related to the function of the
parasympathetic nervous system (see Caulfield, Pharmacol. Ther. 58: 319 (1993) and
Broadley and Kelly, Molecules 6: 142 (2001)). Furthermore, it would be highly
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cardi ovascul ar and gastroi ntestinal disturbances,
related to the function of the parasynpathetic
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319 (1993) and Broadley and Kelly, Ml ecul es 6 142

2001). Furth it, | d

§ 02 A5 Bl it biest P OB rS oRie s ety b o
prodemehmwﬁﬁﬁﬁuﬁéﬁamn@ﬁﬂpaﬁwﬁmmﬂﬁummhndﬁoﬂ&ﬁ(eg,

sel ect.ive for the ChR SUbtﬁﬁh fo t he &reatnent

of SEMEop Wn@o?ﬂﬁn{tlivs ,C}go sd B i gala and for the prevention of

schigqpliaRRdetand GROIAs M E ofhea REEI@E $ for aaﬁomtéamnhlﬂee control of
pai n) and for the prevention of tissue danage and the

has t28&PeRyess). FbaPiesit vertion proyides gigh GpmppwIds, COmPaFitons and
t he g@mdgs ol of 5 angi ogenesis). The present invention
provi des such conpounds, conpositions and nethods.
Summary of the Invention The present invention rel ates

to 3-substituted-2- (argd]ﬁr{ng}cl?lgtrt?{e gﬁ&ﬁ":' oal kanes,

10 pharmaceuti cal conposi ng the
co rrp oundlss prassuhiodsition rghtessa Bisnistitutel-2-Goyiplphd sizaliedloalkanes,

d .
S p e %%n %qtltcé’.l%&%jggs n?%{c mglf'%ﬁet %{;{%ﬁ%#t l%e%‘\‘l\}/‘g St 3 preparing the
nod ln:bmpd)tmgs tahé nﬂﬂbdymﬁt;eam’ient isingatiie eoiigiokndsu M yrp epdeifically, the

adm_ni st.erj ounds -t e or

o o RoaS L SPaERE ol Heduloe B at0 RBRR csrbsabo ey
The adﬂlﬁﬁﬁt&ﬁ@b@a bkabef grRreefmpbings & tesat or prevent disorders mediated by
azabj c (ﬂgﬁgﬁnes azabi cycl ooct anes, or

azab ?%%& B®e The aryl group in the aryl al kyl

noi ety T a&aﬁcya‘l’c‘all@n&ﬁg@ﬁ&ﬁl@}daré hihgwy&lﬁl‘iéf)&ﬁié{ Qi%tdy@looctanes or
pr ef er abl pyri dinyl and 5-pyrimd noi eti es,

nd
t he 230iG)F %n@}aé‘%ﬁp Tihg apy) grosR M tye aw@ikyllmosﬁtskw 5~ gh@membered ring
su b%Eﬂe?dﬂleo%au@tpréf@ﬁb@?%ﬂdﬂypihd(g pyriidihyl moieties, and the alkyl

azablcycloalkane 'S car bonyl - cont ai ni ng functiona
gr o@RuUPSLFRically B a%ikbdeThQ@lb@éF@éﬁﬁh@-Peﬁi@@ of the 1-

oSS R o NG g i
t hercaheutte.oremp fzhlcpa@adq, tmecarbeguaier thingrea os silmdlot funetionality.
| nter aci“ | eoc%mg)%}u%g é&et |eRlefil ‘%??ﬁh?r%’é%? gﬁ%hcg tsréc&t:hnﬁq selective

conpounds no
su bﬁg&m&ionmﬂtdrtamﬂfﬁfﬂlymbh@eﬁ7.[‘11%1@1@152& sanlioppds madudhtelthe activity

t bl Al t
Fecapraspi SHRHECEL st RESoukY B EREHR IR PBLS orbave
ano laﬁIBrISmﬂilé fldtl@itjé‘ tlwatdmadchemit rdc&ﬁof& UThé tamipdgdsafan bbe
central .ner

O ut. si | Ca nt
T U DR arE ST OF DB he NHkpmRG Pt el fervous

pot @Ridrd(CN'®) WilbuESgiichany ﬁﬂ&hﬁg ﬁl'oﬁﬁre@cpf& @ﬁl:&yﬁe@ 6t have the
wi t hout appreci abl e, act|V|t at Hgllonlc and

skelPetetial (R iadyce Undeshrbls pides %fﬁ?de &t WiiQuappiRtigble activity at

rece Og@iaﬁl)c and H@letdl ARAY ﬁﬂ@nﬁ@ﬁestahgaﬁﬁ@srcsmﬁ&fe@ tors). The
t owar nodul ati ng rel ease of é‘gan s invol ve 30
ppe

neucompangsirs dhesatorewselgoward ptinglrelease 9& hé@fiéwglved in
neurotransmission, without appreciable side effects.

The compounds can be used as therapeutic agents to treat and/or prevent
disorders characterized by an alteration in normal neurotransmitter release. Examples
of such disorders include certain CNS conditions and disorders. The compounds can

provide neuroprotection, treat patients susceptible to convulsions, treat depression,
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The conpounds can be used as therapeutic agents to
treat and/or prevent disorders characterized by an
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Exanpl es of such disorders include certain CNS

condi L.i ons .an ds can

o ustivRiRe Bt bR HfoG TRE haR Frenfes B piERs. he

g 8 B\C;Jh@gﬁfdg alsdgil_tjé aﬁeﬁg&ﬁ) /Er%ﬁﬂg ORpertehsionXType OB A3 aH@neoplasm and
4/.076449 . P 4 5044 autism ert

eUr I ITHELSGT oot o SO HE M MG et TR subiype,

pat itedytcan bd ted t&@éﬁ?&%ﬂﬁﬁ&oﬁhﬁ@nﬂr%s@ﬁl@ﬁ% gl, BehiZoBRrehid Lognitive
hyper t ensi on, pe |1 di abetes and neopl asia and

ef f SO e Igwtomtb@am)@r%@t tt’;‘@}mﬁ@@ﬁﬁf‘s ang haste healing fiee-,
for Jh&iedembuidpioriRtstiaddBRerol df Bdo ﬁ&l de used to treat
certain conditions or disorders % schi zophreni a,
cognitiv Eh%p@mmed@abconmmnﬂw@pé@ prapqydic hynefip fodindipiduals
ti S 3Hfer 'I’R)gf?sucﬁlg i%‘?lg SpleEE&’%xé 1My eg(hlbﬁt cln?xg:ﬁ\fﬁ[a%?festations of
neur opr ot’ect1 on an contro anglogen
pharsndwudltlwl or dsaydesi fTherenpuods, d@nmhm@padt the pharmaceutical
ben I ring from ondltlons

;" Gblnbodrk M M MR S AR R e BRP B o1
S u C Ipharoradelbgyoms affectdelsmndm«@hR ﬁhbe (e:g)rqnoasm.‘i[marmacologlcal

adn1n|stered tht c 0 co 0si tions,

can "Bl s prBant B blafieomb s G dhrpiop. aid

m C bthdaipeevehtah S BgRteagthe aytﬂptamﬁ le@bclﬁtedl RUR ﬁtos@diﬁam&ss Tt &Rlition,

ar naco ical agonis njicotjinic .

r ec g‘tﬁcﬁffg’)’“‘?dg Heve(tp? BOt‘?HS’&L 39 Gicsra be P‘éfﬁéf‘rﬁo? pAFhis of the brain

S eClof the PBticn® 1) exhﬁﬂ%@uﬂ@ﬁ RuRfe HReis IHPEH PSEent loyed in effective
synptons associ ated with those diseases. In_addition,

t he 2BWHESIRHRIIFAPEree ple gdYeatssidgietlees (65 significenisacredses in

nuMgfod QfesAACIHAS e raid) GighiiiRhd? nég':_étl% effdiR L?@ﬁ Eh%%str&-fnte)stmal

exhi bi t neg;gprotectlve “effects and (i

enpltestesnd; signiffcpeieffiesta uparibelatabmussls). bm@@na«m@uwl edmpesitions

adv %%So%héx}eq(?o @J Ja C#n% eff@ctg/e wnﬁ'r@@rc{s t& ?IQ(’CI‘JUBS 5&@&@&%&{? of

pressure an eart rate, significant negative

effesm@wupmhmﬂher@axdms intestinal tract, and

;I’lgP Irr]:aIC gg{ﬂet fo? ofﬁgtafcl'd &R‘?r as esc’:Fs og‘}h? 1 énvggtl?n Aty explaqaed in

anddaﬁﬂenmtdﬁmkﬁwhwmp@@fdﬂfﬁﬁn@eemeﬁhh@moand treat ment

of 20 various conditions or disorders. The foregoing

and ot her aspects of the present invention are

expl a: ned in f det aDEtafléﬂ Dh@rﬁiﬁb?bgmd I6emGoNn Pt i onf and

exanpl es_set fort el ow  Detail ed Description of the

| nvent i oRRRSTPALIS dRERFTHC TR BeyeisHueh R el 3 ¢ Fraented ¥

st r weimlil®S] dnhat are represented by Fornmulas 1 and 2
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Formula 1 Fornmula 2 In Formulas 1 and 2, mand n

w0 puwidunl |y can have a value of 1 or 2, and PCT/US2004/005044
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have a value of 1, 2, 3 or 4. In the Fornulas, Xis
ei ther oxygen or nitrogen (i.e., 5 NR), Yis Elther
oxygen or sulfur, and Z is either nitrogenY.
NR ), a covalent bond or a |linker species, é/i i's

selected fromthe group -CR R'-, -CR R'- R'-

-CR = CR -, and- (; wherein R and R
her ei naf t en\;r is a cov lerz d\[ﬁ A,
X nmust be is an aryl grqup, ry

car bocycl i het eyocyclic, either hC or
fused pol ycysflic, jynsubstituted or substitutedp and to

Cy is a 5- or 6-neered heteroaromatic ri ng, ¢y
unsubstituted or substituted. The wavy |ines indicate
that both rel ative and absol ute stereochem stry at
those sites W& *ariable (e.g., cis or tr9f8l2R or

S). The invention further i ncI udes phar maceuti cal | y

accept abl e salts_ thereof. oun s have o

nore asyWhorRplas %é?%ﬁ%a"élﬁ’dn gf'Yfrae"ai‘iﬁ Qiﬁ ‘F% and p

t he {00 2halb@6enhes o At rtl%%‘onﬁﬁl@m)( RRBAS odfebn or mtrogen G.e.
di astereomers. 15 In addition, some of the co

exi dRNa¥ 1Eelﬁ\qﬁo>2’gﬁfs@frﬁ§1f%fs Ats cHher BtERTAD B DR a&%‘(ﬁ‘ﬂﬂnébond
bond , Aliler ﬁ@é@ ANg asvgeféa@& frbﬁ%@érb&p wut@ﬁ DGR R"-, -CR'=

their mxtures are also Intended be wi'thin the
scop®-pfndt-Re, pheasiaR’ andR eare a&mreumﬁ@s defingd [Witeard is gigovalent

i ncgl Cyclpgegmé{%gﬁmlbgmfmbaﬁ&yi gzmé.ﬂ @hﬁeq calfeoéﬁﬁc or

aza a car r oup: contai

fu n hetemnsailmie},lthexsum‘mcﬂélc anfuaed phdycycla, bawhstéuted picsubstiseied; and
th t.hi o arb te aor_.thiou . ' AR
PO SRR A USRS D
f untihdsanditdrd thesbotlﬁfelalﬁﬁ@/ artllenblgiunel etdredbheﬁﬁmy)at thos¢ ties are variable

carbonyl, (or |o a i nke

t he f‘c%r%wraﬂe T\B/’S‘?’Rﬂ ity Hﬁlur&?#%ﬂa%“w% Yr

A Eéﬂef)tﬁﬁﬁ ﬁﬁfs@herécﬂ e Th@é(ﬂﬁiohﬁ)d% HaVéld)ﬂédﬁ m@@mm&m&& daﬁﬂhs and
contain a_1- azabicyc containing either a

| e,
or ?a%ﬁpﬁ@f%‘a“%t ithige X9er 4 SAFPRY BN ¢Sapagiomers %%413%6@16“

i Ngy AR, {nef 1tlle]c'oﬁ1§)§1ﬁid§ ¥&kiok & 2dd ¥ 15&1@&95&)111 a carbon-carbon
1- azabi cyci o[ 3 oct ane - azabicyclo

2.
oct dewble f\l]dE% |1151§,\6111@E 3012@12] (;%q-pgﬁ s anc[l \eir mlxtures are also

intended to be within the scope of the present invention.

Thus, the invention includes compounds in which Ar is linked to the
azabicycle by a carbonyl group-containing functionality, such as an amide, carbamate,
urea, thioamide, thiocarbamate or thiourea functionality. In addition, in the case of
the amide and thioamide functionalities, Ar may be bonded directly to the carbonyl
(or thiocarbonyl) group or may be linked to the carbonyl (or thiocarbonyl) group
through linker A. Furthermore, the invention includes compounds that contain a 1-
azabicycle, containing either a 5-, 6-, or 7-membered ring and having a total of 7, 8 or
9 ring atoms (e.g., 1-azabicyclo[2.2.1]heptane, 1-azabicyclo[3.2.1]octane, 1-

azabicyclo[2.2.2]octane, and 1-azabicyclo[3.2.2]nonane).

-
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C3-8 cycl oal kyl, bonded to an oxygen atom As used

gir gl gi k@.ﬁa lllslég B?I'%llflgtg UdE$ ;fu%%é%g; Froupgg%tg{_][d g gon atoms in a

al kythaiglef ErB&%e@&ﬁﬁﬁl aB¥ bgg EyfcHRAIyE behdel td-alﬁo@gen atom
substl%uents as defined belowin connecil on Wt

and pgusgd Bereieradiyh, mclaflwgﬁlﬂ% ohaip gp¢ pranghsd 01 8 alkyl
u S«QfRdMled AP BEiREsAlky] AIbOBLHE WIS 1-3

IlngZte ?szoygﬁq}l(yg ro%{e \7\1}112?0 |lsS |r}1,ked to th‘g
i ndsmmtedltwsiefm@be mtf@nnt?@bm‘(ﬁlﬁhléf #d Eornul as 1 or
2. "Subs y, b r I
Substi tubhisgh Bl YA rortiSd AERGA! MRk Wanzy, whorcin an
in ammam:isﬂmhed/mtah aliyl grogp @yich Hs0inked todledindieated position in the

aromati c fer d -
andcgnp%%{ef rcé%r oﬁgt .%“%%t# fe &pﬂ%{ grc})erfrigl sle%ﬁfa ?{gig%ﬁbg[ﬁu s
pol yayal3 @baﬁmtals dsfineddelog ingoimectamdyidr Atanderiher ed

ar omati ¢, and/ or heferoarg

Ty ST Bt R AR aps fa & B Mimeabel e RS Sand 6
ar opRnbéred, akdifific aB@hdterdRBSENEHNS aBd ﬁolifmﬁd apalajicyiatloding 5-
where the aromatic rings cgn be 5- - 15 nenbered

ri ngad/ormpabest 4Pl "rPSmL?é VE‘IOF‘T(?H'&P?FH@ oups i ncl ude,

but are REfseh 'Il@ﬂefnedadrlo mcﬁﬂ@sﬂl)/dth czfrbﬂc@ﬂiﬂ andihyfefd@!yéﬁc,aromatlc
thienyl, pyrid g tyr| m d oxazol yl, 1soxazol
pyr 822 hott mqawwa wryio usqdmObe 591 WhQT%@FﬁF%W!ng%ﬁ?a bFl-“?eOI 6-

| kﬁwm%b*%ﬁ ﬁn?sgl%‘fwi’e@éﬂtﬁw@‘iﬁdnocg@ﬁ@%@ﬁgr@ dfs ihIRBCbR AR lifhited

groups t cl ude - ere aromatlc or
het &, pbenghfurpeyLmyrglyhshiond nyridingk yrridisl ionazglijsesgzolyl,

rin e t. I

A

i nd gfcxaps arg dioslobmatic grewpsdlial nmﬂde bénot- memp{:red] aromatic or

IqB:j %t?lioﬁfé)maf (2 éagrﬁsdogllé %r %ore T; n&n 011 ﬁ‘%@% r?rjr%[ sﬁ&a{%ﬂég ?ﬁgr’esentative fused

qui palFeyfclitesyl gmummihciien&phﬂhal&ae, mahliatdmyrihdblizme indole, isoindole,
teri di pe, arb hen

Dot RO ahie.Brnat Bariotr B ek Ry

her ghiolir, 136@!'11{23%{1& | cirghoBne) pEtﬁﬂhz’ihdJ qmgaz’(dSHn@tq)dlnoMﬂma, 1 8-
noi ety of the formula

o A ngerihon e T AR TG R F@Pwlazméfhcﬁomm&
gr oypsaAalge.5- and 6-nenbered ring heter oar omatic

groups. Repr esent ative Cy groups include pyridin

pyri ni di fiypsedfgieimg( CaTWVIrﬁP‘}H‘COHWHP%W}eW d%%?’@f Of the

| sox oyl -CRHazZ. %Ir,V\Jvheré R @ag ot Wa A4 AZREMEd herein.

i sot razolyl and t [Tke. Individually, Ar and
can be uAs u$§>§thp1tem, e@}"bgfoklié@fﬁo‘e agd pnembgied gngihetgropromatic

he t ou? ? y#)rééé‘ﬁ{éhx?e C gﬁnpsalﬁclﬁ{ié(wrrdb@% :ﬁ?ﬁﬁﬁ dmyl furanyl pyrrolyl,

ar y ltigény, onambgzogmgu?ﬁdpﬂagoﬂ)é,l ifjdazolpla ﬂmzz)tbl? gsothlﬂol}(uand the
Br, 2L ), -OR, -NRR', -CF3, -CN,
Individually, Ar and Cy can be unsubstituted or can be substituted with 1,2 or
3 substituents, such as alkyl, alkenyl, heterocyclyl, cycloalkyl, aryl, substituted aryl,
arylalkyl, substituted arylalkyl, halo (e.g., F, Cl, Br, or I), -OR/, -NR'R", -CF3, -CN, -
NO,, -C,R, -SR', -N3, -C(=0)NR'R", -NR'C(=0) R", -C(=O)R’, -C(=0)OR’, -

-8-
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QCR R)INRCQ(=O R, -O(CR R')rNR' SRR , -

o B e Bt SRS et -

I ove(:(sd)NRR(mwcr GOR FT,RG tmzmcn" bm@mm'@@zmj \kr,dre R’ and
i ncl udi ng referabl% (1‘,1 g%gh as d ol

et | are éﬂd“fl‘%}@HV paen. loyer Alkyl (g, ¢-, Stepight ehain, r"g? ed alky

ar yllnclugi‘h% &, Bdg,aﬂr@fﬂabl(y%@} ﬁx%h hemamy) eth?lngr 1§opr@py@ncycloa1ky1

integer from1 R' can al so conbine to '
f orlateroeypbiliaeylf araetaled éﬁuplr 98 beAéylhsaélé r fregndpigger from 1 to 6. R
cyc 8 carbon atons.
aér%qie?ﬂé? lrsggél’mﬁtﬁstg q@g}gél%}gh%&%%&h?al s include, but
are not Agused b@iem(pyc]@y]gylgpdlgaglyq:ontan@;g;@m@k;g 8yghrbon atoms.
cy nt yl
R iRl gasgimm& agggreﬁ bt b BHELLRE ENelopropyl,
sel eeidbdtyf, m@ﬂbmmmlyﬂlexyh oyoﬂrarrepﬂyl, andeytlopatdn s used herein,

el B rargloaRa{inBAe i Gatans 7 «BRERM RGO ARAEDL frmeny!

het afdaribomengdi cal s are rings that contain from3 to
10 nenbers, refer i ncl udi ng one
or nore MetEd g%ff"&}nlﬁa ¥éséihg)ﬂmiég$fleoﬁu8%fgoéﬁrm%lﬂ? ‘phur

and ni t r Qg@Rd h&$Alh@Sar@fradictls @b hegﬁmﬂeaﬁxemefbnr B rglO
heteroaryl noijeties include

i i BEmbery prefgrably 5| 4y 0 menpessy e ﬁmg ©OR? ?re higtS’EOPQ%ISQIFCted
an dfr&YJo%?%n}’iulph@( ﬁ{mh eff E}‘éalihﬂléskﬂf @mﬁrbm%ﬁﬁed hfﬂgheteroaryl

het er oar noieties |nc ude yri rimd
pyr aeletigd mclgﬁe fupvilatyrrelyh |1@ld|ﬁ}§r‘?lyla??ﬁlz‘ﬁ}§i¥ rbmzaf/ Mﬂrle%}rl’éetfazolyl
pre

bR SR Db  RRREREN Lyl g e
e nbgidinyl; muhu@nrlgpmwyb rof mhrce phiddiayload @mmtﬁerye élieeépfeﬂed
from oxyg?e used %gljeﬁh"‘ﬂete% clic? 'o& a6 ?@Q@Lﬁ&ngﬂlde rings with 3
sui tabl € %eroc tlre leties |n ut are not
| i ot Kcnérobers, ;mcpelmgdmmyi monwdlrepmatqnmwbl,ectpﬁj'frpmlqxﬂgqliyﬁmphur and
It m grgrégelfn:j %pleis g%g?gébg? hegerﬂ );fchc mo?e‘ﬁ ﬁél%!ié %{n@fé hot limited to,

0Xazo
pi pﬁllparldhﬂyll morpBIinG ) yohir6lpiyya iyni daasiitlingl, qiyrmhljlcﬂnyif igothingdlidinyl,

25 l.es of suita ceut i .cal

o1 PRt SR n e BT Bt niLa EE RN S
chl gibhgWirofiifagyl de, sul fate, phosphate, and nitrate;
organic acid_ addition salts sach as ag

gal act arExamplesob siyitghls Pharmacrugirsilyiagoepf

gl Y ei@diEsalts R 8 &loridR BrbBide; subthie! HoSphat¥Phifiadi@ate; organic acid
fumarate, nethanesul fonat e, p-t ol uenesul fonate, and

asc gqldg’mr@saltg giich &8s ggevals, aeé@c@ﬁr@te DEPmenase pl@cglatehlacggte glycolate,
aspafi.a, r@eﬂg g‘ra\tg RARLE; fufthisd, hlefﬁﬁltlé%{llf&gtesﬁjt&\?err%k{ﬁﬂanﬁcs and

sodi um s t and potassiumsalt; alkaline earth metal
sal as;osbutx:hsadts withagidiesinirm asil suckptpspariatd apthebrirpate; alkali metal

amm s s{;%h a%lsgdlurg g?md%opﬁﬁﬁrﬁ sﬁelaikﬁhﬁéjéﬁnh Aretal salts such as

magnesium salt and calcium salt; ammonium salt; organic basic salts such as

E%mclude inorganic acid

trimethylamine salt, triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine
salt, and N,N'-dibenzylethylenediamine salt; and salts with basic amino acid such as

Iysine salt and arginine salt. The salts may be in some cases hydrates or ethanol

9.
RTP 59249v8



trinmethylam ne salt, triethylamne salt, pyridine
salt, picoline salt, dicyclohexylamne salt, and

wORNsATI4bENZY| et hyl enedi am ne salt; and sal ts RET/0S2004/005044

10

15

20

25

30

basi ¢ ami no acid such as |ysine salt and arginine

o Lgﬂlg;tlé'f e%}g%ﬁ%nt%agé &g{efgaﬁ%ggig&;sglsﬁ%ﬁg&’ A G585 Nos. 5,597,919
PCT4J520 01 095061416 15 Wuviak &S andpGB36336 hd Rﬁéc‘{(ﬂt &al.t s ar e

provi ded as descrlbed in US Paten 597,

to Dul | & ugad herein, gaysotyapgmitisrspyose ea%ﬁ i Hé?ﬁalasedéb% lwaased
to By @&&&Eéa 8&pefdiing O wHSRS tl'ib%foﬁip@und@ ShHcAbA as’hsg@hitsts Sfadtial
whose rel ease is nodulated (i.e., increased

dec RaemBEor aEagarisFRy thhcamnorpdsdesaribed bripis m?érgieflemélteuneh

as fﬁ%ﬁfag ¥, 3 etﬁa{oﬁlh@'dogan%&l@ %&}éﬁmg{nn@ NCABGRHH S dSdluMattNMd the
conmpounds 'descri bed hereirn in de, but are no

| i mcompounds descrbed| heted ﬁun@londemdmlnters ofi onepi mep midorieic
sergé%qpn and glutamate, and the conpounds descri bed

her einfPuncti on as nodul ators of one or more nicotinic
recept or As udksl e ah Eagenist” 1amsdbagma|t]$tt Stimglaws gubisdiag patner,
that stinul ates i i ndi.n a r 1 ically a

oo Sutaly SRR TR AL el ol HPRERNI gy o
par tnha@lbleappaﬁiﬁﬁ aythe ﬁferatﬁfﬁ}‘robl&l cﬁ@pﬁsﬁc&ﬂterdlm thihfw@akes a comparison to
literature froma dlscuss“?n her ei n ,f hat

compdi kB i 6y ot binee i TRESHsP ot ey

3)&t10@1@9]51h&ihg p&nefihdeAdtbagianil$ timilaf cﬁrd‘ﬁﬁlst@ﬁéets la€ bdpadciated by
b|n i ng gartner under substantially siml

ci r dhnse Phskdbw thearh pyadationaepy by deftnr?ég‘@ﬂbrﬁspgﬁﬁ tp pn jrgrepedn a

ar t paralhigrd el QTuff%n Bt {efdubedy Ty"i’nt‘éﬁcﬁ&ﬁmﬁé adoBlisBdt partial
increase in a 15 particular effect or function that

i s iAot edthimbindingpaiae ad cot inglude dipslaria eTies par t i al

agoni st \Ns 'ilglﬁd"’heﬂ’!u{] dh nzgltr%@ﬁltstn & a ﬁfﬂgta&fé rﬂhdt 'ﬁﬁllﬂﬂg Gts binding partner,
all osteric effects. sed herein, an "antagoni st’

a siymeadineaccehiat. Jnhibition isdeifined lmuthﬁjqqn@xpdrthmwtwular assay, or
typ Irr?a l P&t %}n% ?netms ?feraﬂ}r@ IﬁJle' tdl&'assllo?h 1%%‘1}1 ﬂxgl{jm!ﬂ{és td%@m arison to
cont’ext -6 I'cul'ar "assay, or e apparen

in taifaactdm dr sm‘tatamceethﬁmmmcaptetl scn S sgomist’ h@rael ‘antegratst hailtes

a conparjsan.to S

acC @g{%%alalglg Hg ng Smngc@r Sug?talélﬁﬂly glﬁ‘tﬂtgrgmﬁcugltsg aj 'fllpé)recmted by
par tihdee bigkilbinnbd 51¢ IpRibitiae iay el défu&d bﬁlhaﬁipleal ub yn Secmaban a

ci rcunst ances as. appreci ate e of

ar t PREHALRHE byt THAPOD T et bl Lo Rl popegpt il a
dec AR gafind, afddah inclilda bll@fetie etfed. functl on that is

i nduced by interaction of the antagonlst W th

bi ndi ng PAPIHRETeRAGPRER PRI S APIBSE et BroBrFlee of

25 AgmURAch ket %ﬂlng%artﬁértﬁdt &l inBERIAiA betwSendhi P8 Fanse

that provides a level of stinulation to its binding

par tcaapleterpatagpristiand ap pgonishdedinpdbyatyraceapiad stndardion agopst

co ”Ql:tﬁl Wlﬂ %% f%nl%}pthﬂrétlﬁgﬁfi&? b8 qﬁ’iuﬁﬁo@@ﬁefmed

accepte stan or agoni st act|V|ty

rec ognnsz@élytﬁbramy sulistanéeatricangora nfisubstarses td bﬂﬂeﬁmd @ﬂgmgsts,

def i f a

of Sag%gct)néér%@g té)g ﬁél%%&dd&? Ry dsgg }s{erglégﬁ{ltgiﬂﬁg allvit§ to? 9Gidacy,”
relates to some measure of blologlcal effectiveness of the binding partner complex.

With regard to receptor pharmacology, the context in which intrinsic activity or
efficacy should be defined will depend on the context of the binding partner (e.g.,

receptor/ligand) complex and the consideration of an activity relevant to a particular

-10-
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"intrinsic activity", or "efficacy," relates to sone
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partner conplex. Wth regard to receptor

phar macol ogy, the context in which intripsic, actiyvit
biglqeica bR icoglto FPHEAIEDIfe 1 SIBE CHFTISIHIET e RlFinsie acHyty may vary

C 0 nH@ﬁéﬁdﬁ% oh 118 p@tl@ﬂhﬁ&c&ﬂﬁﬁéﬂ%ﬁ&%yﬂem involved. See Hoyer, D. and
receptor | ex and e consi deration of an

act Boddejee, b E’\? tP WU”@%%H“&DIQQQ -5 (1993)- Rifhessapaiuspmtepally
200 egﬁg%éguzﬁlgﬂ H§?&Q1%ﬁto ORDAA by R g‘ﬁgbé:ﬁlevgrﬁtn? @8R ontERof the

sone circunstances, 1ntrinsic activity nay
v a r yresedle paerntdlongwmrbetahﬁarm fta orsusf ardinses deildiinthe anén ger

system inv .

Tr ends a?ll nlglg%c}lééﬁi m%@%%?%?gngy ](S% 9@8@ hﬁ% ynsrfljlg Hlyl’ X
contekY usd dxygens pécnifrogenaud thaad:lammeawoehmmlste}vefrthq S@ntituents in
how, t he ' e.rele ant th ont ext .
or o bt Hher et ol B f OB et s atpe ot
skifljcyn 3tﬂ;e1dﬁmy1 or SLIByrﬁﬁ&lngélnﬁQidd Terd pitrbged, Yad chbefgeli apd ths

oy GE perebt R b il s s 3 B o g s

of  tRersithsl efb&dnsnt] the valiCod RNACPisBOSiridiryner Phyrididinyl, X
azabi cycle is cCis. In another enbodi nent, the va

I of
p i & niffogemY jsoxxeqmy £ iith GRyplepiybosd Repe dhergrbonyt aud Aryand the

ar e dpdve @@Fe@cheﬁéﬂ? d? )ﬁiégﬁﬂstltlﬁﬂg it 1@ 238d BbatibM&f the azabicycle is
stereochem str the substituents in the 2 and 3

pos m I:m%foarth f:mbodatzlam the ¥alee ol is &4 Qy is Brpyziding] ercp-pyrimidinyl, X
Fsrlﬁg/(é/ Al 96 Ol Boked sp%meget\k/éen?th@é/arﬂﬁdﬂb/f‘éﬂd AX and
5 py r | m | ny

I'S nltro% Y I's oxygen, Zis a
cov aieedatlwmeqcmmﬁ thaeu etald%ﬁmly Iﬂl@a?n@d&I)OS’élﬁGS ofithe
relati £ eochem stry of the substituents in the 2
g%lb}/c dg%lcgns of the azabicycle is cis. In a fourth
enbodinent the value of pis 1, Cy is 3-pyridinyl or

5-pyrim S Z |s A

( apl)ll nket® %Sggtﬁé’se CB@P&E@E {ﬁ‘g PEEAY Ymve?tlon){%%#re)

t he (@ gk RS; sm ah®8,Spelienpysidingl)mkthyhd - &ulblsydlcﬁ[eri’t]&:t-Bryl N-

t he é@gﬂ‘% 05|t| ons of the azabicycle is cis.

RepP LRMYiE conpounds of the present invention

| anE’J adeRr, 28 H: Bads, SR2%3- @rﬁmy@ﬂﬁthyl) 1-azabicyclo[2.2.2]oct-3-y1 N-(4-

((3 yrldlnyl)nethy ) - 1-azabi cycl o[ 2. 2. 2] oct - 3-
yI ﬂuorﬁﬂ@ﬁyf‘@é‘?aﬁ’&%te (RR RS SR and !

S, SXR & f<§83 SR ahdl§ BY- b)(gﬁeﬁﬁﬁdmyi)hreﬁ&?m &M&%ﬁﬂ&z 2, 2@&&6@1 Br-(4-
yl R;

f I 'uor ophenyl’) car bamat e
S, syhlzmpbmbwbmml ) met hyl ) - 1- azabi cycl of 2. 2. 2] oct 3

Zl:n d%k,iz‘}R,sz,?,,I& b5 SRRV YRy DR B:1-4BbiEy 1882 Bi21 bt Bryl N-(4-
S Spramophdhypyarbamates| ) et hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-
e e A NG
yI Rlu$i8phenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
chlorophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-

bromophenyl)carbamate,

-11-
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W@ RooMo({6349 chl or ophenyl ) car bamat e,

10

15

20

25

30

fl uorophenyl)carbamate, 30 (R R RS, S R and

S, S-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

(R R RS SPE/USA4/005044
S, S)-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

200@3‘4(\57%@4% %Pé%r %@%ﬁ@?ﬁy@%ﬁﬁm@ﬁ}%ﬂg ‘é“’?‘%g @Y%ﬁggl N-2-

S, Sﬂuo’)fcz,lg{eg?qmuaﬁiat@yl ) met hyl ) - 1- azabi cycl o[ 2 2 2] oct 3-

é uor ophen car banmat e g
s SIRB: RE3S By AR $ﬁ37 gJmyDmetayl ‘érf’éi’/‘a%‘ %2%232308%1.‘/@ =(2-

yI ?hé‘% e%ﬂ&;&%@éwyl)carbanate 5 (RR RS SR and
- 2- pyri di nyl) met hyl ) -1- azablcyclog 2. 2] oct - 3-

yI @R2R, Sbsm%@ﬁw X@awndmk)@ethylpelmalﬂcss o[B2RJockAal N-(2-
¥ Sk%g&ie%yg %r&yl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

or ophenyl )carbamate, (RR RS, S R
an dR,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)- 1—azablcyclo[2 2.2]oct-3-yl N-(3,4~

S, S).-2- - DKL |nI)msthyI)-I azabi cycl o[ 2. 2. 2] oct - 3-
1 %—Céﬁl(og’%ﬁgﬁﬁ?r Y1Otienyl ) carbamate, (RR RS, S R
and(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
S, S)-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-
yl %Q—%‘Z&gﬂ}%%‘h %’ar bamate, (R R R'S; S, R and
S SIR.R; RS3S Ry bhdlS Byizx«zqiyhylin)&)ﬂmmgma*zmb@[mz 2.223c081yt B=(2-
3- _net hyl phenyl)carbamate, 15 (R R RS, SR

a n dblplglenyl)carbamate

3 ]
¥ Sﬁ Rr R (53 sﬂzv BhdS B)Lh)(%@yhmn)/r)ﬂae@é@mmbm(ﬂz 2, z?dc@gtyi 83

bi ph eny car bamat e S; S,R and
S Sipe ](Ptlgl}’@y‘ #n4%l ) et hyl ) - 1 azabi cycl o[ 2. 2. 2] oct - 3-

| abi 2Tct~ -(3-
1| kb otk 8 BupoppS fantce

yI NplenyDogbingihenyl ) car barrat e, (RR R S S R and
e e e T
S Sine@yIphSayp)garbainaty,| ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-
S e e R L
yI Biphehyl)carbanpheny| ) car barrat e, (RR RS, S R and
g&g lg,(S:,% S, ;(ariug é,§¥5 typl {n)yl)met% ﬁql %Xt%lc)?c[lc?[Z% Z%Ac?gyl §I -(2-
cyanophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
cyanophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(4-
cyanophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
trifluoromethylphenyl)carbamate,
R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(4-
dimethylaminophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
methoxyphenyl)carbamate,
R,R; R,S; S,R; and S,S)-2—((3-pyridinyl)methyl)-1-azabicyclo[2.2.2] oct-3-yl N-(2-
phenoxyphenyl)carbamate,

-12-
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trifluoronethyl phenyl)carbamate, (RR RS, S R and
S, S-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

W@ koootea49 30 di met hyl am nophenyl ) car banmat e, ( RREI/UR0B4/005044

10

15

20

25

30

SR and

2@{%21&(3 %Bﬁ%ﬁﬁjﬁ)@e %&H’&F@Yﬁ [z 011:3% izagﬂg?% hgr @
S %&giﬂ(@%{éﬁym&mﬂakmt hyl ) - 1- azabl cycl o[ 2. 2. 2] oct - 3-

I b
2 00l 78,84 R D SYAITBEBH e L) Rl A Togd ) -
S, sk{leg%{tﬁlgpmwl?cqu%%net hyl ) - 1- azabi cycl 0[2 2. 2] oct 3-

hylthi o henyl)car bamate, (R R
and(R R R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1- azablcyc'lo[2 2. 2]oct- -y1 N-(3-

S, Sh %lgg}(p%ﬁlgg)rc I%?]IH%[%) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

I ophenyl )carbamate, 5 (R R R S, S R
and(R R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)- 1-azablcyclo[2 2. 2]oct- -y1 N—(3-

S S thyl)-1- bi l o] 2. 2. 2] oct - 3-
ﬁe&gpﬁe Cargérﬁéeltjﬁg/r?caybérrat :za( IRC>FIQC (FDQ[S S, ]Rocand

S SIR,R: R(S3S Ry andl$, 8y 2X Beynidiny Hibethy i i azglmt ol 2.2.224c0-8 1 Bi-(3-

yl N (3- .phen henyl ) carbamate, (R R RS, S,R and

S, s Y{“P%%??‘?%P‘%Wﬂasénet hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3-

)él Rm,Rﬁlé,SlS,Rﬁfﬁﬁch&Bi-ﬁi(ﬁmﬂmy))ﬁlaﬂlbbmebi%(clfb[RZ-21]?)033-}'1 N-(3-
y ) angd .

s, sphenyjthiaphspylicartaPeemet hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3-

yl ER R3R, Sh@NVhd HisppheyriiasnRemyl) 4 azhiReyRlo[R23]ocb3 Rl N-(4-

S SWGQO(XP@GW}CP@PIHW) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-
36/1 ﬁd DR RAR, STBIRN OXY BRI {3 KRB R By1) Y 2z hefRIo[R2 3] 0cB3 R N-(4-
S, SphepoxyrbemieuBpmsie) net hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3-

| 4 7
1 it SR BIeR aphe S SE ands
yl me(hé!lthlnpitehyll)qarhammnyl ycarbamate, (R R R'S; S, R

d
s, STRB: RS A Sy ey Py S22 2t A
yI bhe(n&zkhlalﬂlepyiwagﬂaniateophenyl )carbamate, (R R RS

. SR BT Ss e Ry P GoRRy Ry of 23 Bes gl oo

y1 MufchoAypidiphaiaxyehenyl ) carbamate, (RR RS, S R
%” %5R B RS3S fy Apbb Ay P e iy D eyl P23 esdel 3
ddtcdrbdn@iy/| ) carbamate, 25 (R R R S S R and

5 | S)@ Fgé(ss %/ anci:l IS g l?.)((rg—epyrgldm)yl)r]flet%ila) blI zgzggllc)(/) [10[2% ﬁlct %—yl % (3-
thienyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
benzothienyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y] N-(1-
naphthyl)carbamate, and
(R.R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
naphthyl)carbamate.

Other compounds representative of the present invention include:

-13-
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W@ Rooo({6349 benzot hi enyl ) car bamat e,

10

15

20

25

30

t hi enyl )carbamate, (RR R S; S, R and
S, S-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

S, S)-2-((3-pyridinyl)nmethyl)-1-

szl el oL% 2 PLOBR e -6 s SRR o it o

S, S)zazrc9&13[~2mbal3nﬂju}g§et hyl ) - 1- azabi cycl o[2 2. 2] oct - 3-

Y e ReREER andb SR A Bt s DR A Regy)-1-1 5.

RTPaZ%%%%ggﬁ MWt B0ANRA6449 PCT/ US2004/ 005044 (R R

S, SIR.R: Bife Ay ane SERNCGsHpyerhen ANy Refrypidimmetbyl)-1

aza ] lYurea, (RR RS, SR d
?iaﬁéé?gg%zzu%r%go}g}r% Y )u( (((3 pyri di nyl) nmet haln) 1-

az aER ByBISoPR; 2056 N-3 by<|>n)l<mhelavl) N’ (R(F&wal&'l)@tml) and

S, 2-((3- di nyl thyl)-1-
aza Zia@l;?&élo?zgig nggﬁihw’?) yl) uEea(((R,p)F/{;rI RI, gy )Sm; Z\n)d
S, s;k[)R R Rlzs iR rmp]& SNW(E-fNio;c(pﬁedy@azIE@l};(l(?d%n}sdu)}gmsuwmg—l
azabi cycl.o yl)urea a
S, Sf% C(%l"'%rzﬁéf’%p;ﬁéf’f\/a) N - (2- ((3-pyridinyl ) met hyln) 1-
S, SRl (2o S OmMEnVD) N (2= (3. pyr) G myl )Mot hyl ) -1
, S) - N (3- ridinyl)me
aza%%ﬂf&?@@ 032?‘1¥ 2yl ) ur ea, (Rp)F/{ R, Sy SR Zmd
S, SIR.K; R3; BIRO @Hcl)b SRXL(B-Nombpteh (I BNPYI- ((S’Jp'.i’ﬁdhhﬂﬁh&thjrl)-i 1-

azabi cycl o[ 2. 2]oct-3-yl)urea, 15 i S R; d
S, Spzakicydo %%Jpﬁﬁh}éma) N - (2-((3- p§/r| di ny|)met hyl)ag

aZ aER R}’ RIOkR; andb @slN ﬁ% ﬂ/do}dﬂahén’%rl) 1(1&25{(3 By&lnﬁ)n%thﬁﬁﬂ
N- (2- chl’or ophenyl ) - r|d|nyl)nethyl)

azab@abwﬂé[zzz Pogiilodiure, yI ) ur ea (R R RS, S, R and
s b
S S}ZM@PWM]QW%YMWnyI )-N -(2-((3-pyridinyl)nethyl
)a;]é"(R,ﬁf AR, QY€ 1.0k €57 nebasmabnihyiiRe - (8 ByRiinfhmethyd T
S, ShzaNicy@eofPed. 2yttaghyta) - N - (2- (( 3- pyri di nyl ) met hyl ) - 1-
az a?&,@,{ ﬁl,S? LS,%{, %hg &,%S:—E\I_-é:ﬂéizh%r%&ienyl)-N’-(2—((3-pyridiny1)methyl)-1—
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(2-methylphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(2-biphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(3-methylphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(3-biphenyl)-N’-(2~((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(4-methylphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and S,S)-N-(4-biphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,

-14-
RTP 59249v8

(R R RS SPE/USA4/005044



25 (RR RS S R and
S, S)-N(2-biphenyl)-N-(2-((3-pyridinyl)nethyl)-1-

wW@2@biotosad o] 2. 2. 2] oct-3-yl)urea, (R R R'S; S RT/EHH04/005044

10

15

20

30

S, S)- N (3-net hyl phenyl )-N -(2-((3-pyridi nyl)mathyl) 1-

S SRS DR B N tsbophagt TRl oo
aza?gaglxg{l@[b& ﬁoééh%@ure% yl)urea, (RR RS, S R and

azath-By ,IAéo{g%t Qnd2$ E]y(f’@y%o}’bﬁné‘é(l‘? (gt(lg'gﬁ? heesnt ag‘id

S'S I (2((3 pyrldlnyl)msthyl) 1
aza Za{}h’%‘ﬁ 22'@28&% })DuNa yl)urea, -14- RTP 59249v8 WD
200@& E?BABAS RpPaW @SEU&Afo@mhwyl)(l‘ﬁ R:(GRpgidingDreethybdl -

N -(2-((3-pyridinyl)nmethyl)-1-
aza Zlaclflzécf%%ﬁ??ig&%eﬁ %:af 3 -yl)urea, (RR RS, SR
and(R,R; R,S; S,R; and S,S)-N-(3- trlﬂuoromethylphenyl) N’-(2-((3- pyr1d1ny1)methyl)-1—
0 I -N-(2-((3-pyridinyl)msthyl)-l-
aza%ﬁ Ei?&“ﬁ%[??a@ (g] giﬁ yl)urea, 5 (RR RS, S R and
S, SRR R4S; § RaaapSep-H-dinetharhindplhppyl)-aN’ F(W(OWMWYJ)mthl) 1-

b t-3-yl RR RS, SR and
gzgizla (%*Oézleﬁf"i}ér ﬁ'é?ahy?/p%grnsﬁ) (l\r (2- ((3-pyri di ﬁ;l)m

gt hmk ﬁs 822 bh &Y S)-NL 2-12etRdx9pliengh W )R SapyridiRyBme Ry H:1-

S, S?mWYﬂo@t%?%ﬁﬁW%phenyl) N -(2-((3-pyridinyl)net
hyl 2R ﬂ{ R%*Os 2 3k §%5-NORShenckl Siehyl$Ny | 2 UBeRidnii) RethiR) 3-
s;mhwycﬂoﬁ%&%@s&;%pﬂéﬁ%) N -(2-((3-pyridinyl)nmethyl)-1
S e e T e
azzahbvdy[@lw][b@ 323!1)3qre%ct 3 yl)ur ea, 15 (R R R, S

RS Ryt o DAty e VP RS
) - 1azah1z:adﬂo[<2y2cﬂ]o¢t£8 Wdapct - 3-yl )urea, (RR RS, SR
and

s, SRR RS SiaApd P Blpﬁéﬁ?ﬁ“j"yRPe“E’]% N (GG rPe iRy

) 1azaﬁﬁ§i&1b[<2)£¢1]0<£t2&ﬁ)1ﬁéwct -yl)urea, (RR RS, SR

s S5R Re R & AR SN SRG rahergxyphenyl)-AT ﬂ%‘r( 3aﬁyﬁ&9rfby}?‘8’teﬂ‘9/ )51‘1
- 2%@@9&@)@1]@&23 Audpct - 3-yl ) urea, R,

s SXR Ri R e ﬁ%@<§1§9r$hﬁ3rljletwlth(°2h%lty@ Iﬁyﬂ%“(é?’ H%l‘ilﬂ%ﬁ%ﬂi‘%‘) Ly
- azabicsNsid Aod-RRkta 3- Y1 ) ur ea,
(R.R; R,S; S,R; and S,S)-N-(3-phenylthiophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(4-methoxyphenyl)-N’-(2-((3-pyridinyl)methyl)-1-

S, R
S,
S,
S
S, S

azabicyclo[2.2.2]oct-3-yl)urea,

(R.R; R,S; S,R; and S,S)-N-(4-phenoxyphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,

(R.R; R,S; S,R; and S,S)-N-(4-methylthiophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,

(R,R; R,S; S,R; and'S,S)-N-(4-phenylthiophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,

-15-
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10

15

20

25

30

(RR RS S R and
S, S)-N (3-nethylthiophenyl)-N -(2-((3-pyridinyl)nmethyl

WO 204/0233hi cycl o] 2. 2. 2] oct - 3-yl )urea, 25 (R R PEY/BS52004/005044

S, R and

® Sl S L A AR

andazab1cyclo[2 2. 2 oct- -yl)urea

S, S) - N-( di thyl)-1
- |Rs§o$ B[ @d &%&m@wﬁ ps?fégr;@ n¥1§] nlg Ry Z;lnd
S, %a&léz)(céo F&Fgg,gg{&(l ) - N (2 ((3 pyridinyl)nmethyl)-1

2] oct - zurea (RR RS SR
andR,R; R,S; S, R and S,S)-N-(3- thlenyl)-N’ 2 ((3-pyr1d1ny1)methyl) -1-

SS enyl )-N -(2-((3-pyridinyl)nethyl
Qzablzb(ogl[ggtgﬁgété'%. I%I]';l’oc%/- 23 yl) l(JI‘ ecg,( (EYR; R )é; ) S R d
aEdClRSR 3,598, Rmmwghgag?myzu\ﬁ(f((@-gy@gir?gmglgw-) e
t y oct-3-yl)urea -
é‘e}gng%ﬁgf@&f@ PCT/ US2004/ 005044 (R R R S:
S RR,RRIS; S,R; and S,S)-N- (l-naphthyl) -N’ (2—((3-pyr1d1nyl)methyl) -1-

1)-N - (2-((3-pyridinyl)meth
5 Sabeldufadamhingnely L (2 (3 pyer ey ey

andrRR:A, SN, RZaﬂdrs SN Q-nAphttyy-K (B m—pymﬁwmamw ) - 1-
oct-3-yl)urea, 5 (R RS SR and

aza |cyclo& 2%
S, Syzahicycke (24 wORFea( 2- ((3- pyri di nyI ) met hyl ) - 1-

azabi Cy thﬁér%o%p&]xﬁ%’ Fep?b‘syﬂﬁt% ®8the EH&rﬁmvgntﬁm ifclfde: and
S, S) - 3- benzot hi eny émet(lrg“ di nyl rreth

aza Sob-R; mdH, S)olgt(zéeyﬂyflé’f“é ﬁ'aZFb@‘C of2.g2 "&%la

S, lﬂé‘hﬁa[]m pht hyl )-N - (2 ((3-pyridi nyI)rrethyI) 1 10
aza?cyco22200t 3-yl)urea, and (R R RS

and(RR Y, SN R2amrpht Ny2- )(émyn(imyt)@sﬂlp% ra@ﬁmw}q{%?@w}-?’fwb 2-

azapi cI 2] oct-3-yl)urea. O her conpounds
re ﬁeogéébne a%nlﬁ\c}% of the present invention include: (R R

R, SjR B, IRS; $iRcland S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-

S, §)-N,(2-((.3-pyridinyl)methyl)-1-azabicyclo[ 2. 2. 2] oct
3-1)“1%0‘%1“7”%'&§%m de, (RR RS SR and

s, SRR (S Sl it miihgy e I 222181 501+
%@2 orobenzamde, (RR R'S; S,R and
S S%f Za(nfl Spyri di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

3-WRBS; § |RU&{d@SﬁNEIm(@epyrﬂﬂly()ﬁeﬁyl)ﬁ—aﬁablﬁ(cﬂi‘i[23Qﬂbct— yl)-2-
S S) - N-(2 ((3 pyrl di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

s;hlgrolzf@nzam

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3~
chlorobenzamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-4-
chlorobenzamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-2-
bromobenzamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
bromobenzamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-4-

bromobenzamide,

-16-
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fluorobenzamde, (RR RS, S,R and
S S-N(2-((3-pyridinyl)rethyl)-1-azabicycl o[ 2. 2. 2] oct

w0 20gl)e42 chl orobenzam de, (R R R'S; S R aneiCT/US2004/005044

1

[=]

1

(%

25

30

S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct

s, SR S SO ey el i sy dap 3+
SSS&il_clil\l_ltfb‘[z)c_a&zﬁiélflfep?i(ESIZﬁm de, (R R 1Ra§ blscRcl and
’ ZM{ 85 éﬁ%ﬁ@%@ﬁ%@n&db m@n@@n@m 1zalkiC ABa21535-2-

S S,)ﬂemyﬂ)gm(agrgdepyrl di nyl) met hyI ) azabl cycl o[ 2.2.2]oct
ﬁ 3- bronobenzani de,
o SR RS: SIS BN (i Pmetehdiretiey Gyl 2ot 3o

%%‘%‘é ?@H‘g fobenzam de, -16- RTP 59249v8 WO
200%1 ﬁ CT/ US2004/ 005044 (R R R'S; S,R and
S, SIR,RER .35 83 and/B, SHNr(W(}S%}Btridyiy))n@tlwbale@y@Mﬂz 22]o-detl)-4-

ichl orobenzam de, (R R RS, S R and
S, s%ﬁ-?{ty%”f-‘z(a[‘@ pyri di nyl ) met hyl ) - 1- azabi cycl of 2. 2. 2] oct
- 3- H.R: R;S; SR hyd B8R Na@i((BepyrBinyRmRthyB; 1SyzaBicRlo[@ideR] oct-3-y1)-2-

S, S)-N-(2-((3:pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
- 3_2}1?6)@@@2%)&1[1%' benzanide, (RR RS, S, R and

S, SQR R R3; 6§83 amy$, SHNARHI3@iriditly))mbthgy D albialicy dg[2.22] @-Gext)-3-
yl benzamde, (RR RS, S R and
el‘%ly]&’gnz@f“%‘rpyrl di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
R;RS; $R; phesy)- OReRy)R-SabiSydRo[2@moct-3-yl)-4-
S Sgﬂl\l- 2: ((3 pyri %.'il ﬁ()glz()égr?g?ﬂ;/ny)) 1- gz)abl cylffo[[Z mch] oc};)
- 3- Dhepylyenzgmiy | benzanide, (RR R S; S, R and

S, SeR RER 2 SR3amy§ st My) néu@mbaz@mey&ds[a z&éadtgc;n) 2-
-3-yl")* 4~ pheényl benzami de, ()

S, Syyarpliepzamide.pyr i di nyl ) et hyI ) - 1- azab| cycl o[ 2.2.2]oct

R B e
- 3- wa)lolﬁ—nzwémobenzam de, (RR RS, SR and

?‘3 _Syg,%f_ &25 §R3aRY§ syl 23'%{21¥Ayl)hﬁeﬁl§z?)?1b£z%i%§@£[%:2.22]@t-%%ﬁ)-4-
cyanobenzamide,
R.R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-
trifluoromethylbenzamide,
(R,R; R,S; S,R; and S,5)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-4-
dimethylaminobenzamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-2-
methoxybenzamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-
methoxybenzamide,
(R.R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-4-
methoxybenzamide,
R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y])-2-
phenoxybenzamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-

phenoxybenzamide,
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20 cyanobenzamde, (RR RS, S R and
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

WO 040)648 trifluoronethyl benzam de, (R R R, SPCBUR004/005044

and

SRS SRR s 38 S R RS

an henox(ybenzam1de,

§R| R BS; hi m)élﬁpgll}{géﬁz dnglgy gg)mélth%%?afz%%%c?oﬁa 2]oc]t 3 yﬁ) 2-

S agl di nyl ) net hyI ) - 1-azabi cycl o[ 2. 2. 2] oct
%ftﬁblggogeﬁéﬁgx benzam de, (R R R'S; S, R and

s S)&HM—K 3 $.R3angy5; S)dw%(@mlﬁw»mqmalﬂtﬂz@y@xcb{[% 22]e2t-3ob)-3-
Jioxybenzam de, (R R R S, S R and
S 5%4 [?QIYI Ob%%zf p{llr’l di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
- 3-R.Bs 1?2,8 PReaubSBENA 21(i3eyridinR)RpthR)- S-azghigyclaipg.2]oct-3-yl)-4-
S, S)- r| di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
-3-’%?%@‘ %ﬁ@ﬁ‘g §benzani de, -17- RTP 59249v8 WD
200, 13716549 \RPGIH 352002 G504y )ORAR)- 1Rz SyicsS ]2 28 t-3-y1)-2-

S, S) N- b%f 3-@ ridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
benzam de, (RR R'S; S,R and

S SQR 11&1( @ €,R3a1S, sﬂmzk@a%hhmlyb)m&mamatuzemeydlxi[z 22]&}-001)-3-

- nmet hyl t hi obenzam de, 5 (R S, SR and
S)heRVI @W{’@%%l di nyl ) met hyI )-1- azabl cycl o[ 2.2. 2] oct

L Qe Ry ])nBhiR)-1Rz&H 2 2@06bt-3-y1)-4-
%ﬁ%g f()T(Réldaﬁr()igrlgjdl ﬁym met hyIY) 1- ?;ablzc;?i%g?Z gmkg]tocyt)
3 })he)lylﬂuoh?é%aﬁ}l 6t’hl obenzanmide, (RR RS S, R and

o, AP plappabasei i agy 2+
S S;)mmh(oZyt(e(@npgkn di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
S S?d %F%E - %??Q pdyér ?dﬁngqﬁﬁ@rﬁﬁﬁy )&% hg? alkF)%Z%/lg 1 % 2322']‘<§21:1]t-0&yt1) >
- 3- ioinodicotplaeride, t hi obenzam de 15 (RR R S S, R, and
o S R T SR A s o
S Shlddofidot{nadrdeyr i di nyl ) met hyI ) - 1-azabi cycl o[ 2. 2. 2] oct
-3 Eﬂf{ 1%,'3; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y)-5-
phenylnicotinamide,
(R.R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-
yD)furan-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-
yD)furan-3-carboxamide,
(R,R; R,S; S,R; and S,9)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-
yDthiophene-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-5-
bromothiophene-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-5-
methylthiothiophene-2-carboxamide,
R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-5-
phenylthiothiophene-2-carboxamide,

-18-
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w0 20yl)e48 20 chl oroni coti nam de,

bronmoni cotinamde, (RR RS, S R and
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct
(R R RS SPE/USA4/005044
S, S)-N-(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-5- phenyl ni cotinam RR.RS,. SR _and .
. SRARS: SR Grrapr YPab sy e S31osf o>

St 1@H£6p’=h@ne22-€§f6%@§&8 de, hzs (RR RS SR and

i di azabi cyc
2RyR)R,§ré.§p @d&$)bl&(éﬁg3dvéfndmg)methﬁ)é aZ@lwclo&?aa 2]00 3" yl) -3-

S %etpgl&ﬁoéhgﬁeeﬁmgrggﬂaﬁﬂ%) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

ne-2-carboxamide, (RR RS S R and
S SRR, 35 §.R3ansh, S)dNﬁM(ﬁfmtlﬂleDmimmlzdmeWCB{[@22]@} &ot)-3-

é?%géh%iopﬁgnepi_gar &Igﬁ]?d%pene- 2-carboxamde, (RR RS

S, SRR, 8: §,R3arhS, SN 3 (Brmtitiinly Dméithplz-d bizaicich{[ 22 2] 2}-3¢1)-3-
ng}ih%o%lopg% _catrgwolxgltnp eophene 2-carboxam de, (R R

S, IRREK,8; §,R3ard)yS, 5N (Brostitivnl ) mahplz-a bizaticycai[ 2.2 2]de}-8.61)-5-

zél) SV%{ohenﬁlth ot hi ophene- 2- car boxam de, -18- RTP
59 US2004/ 005044 (R R R'S;

FgR l@rl@S S R; and S,S)-N-(2-((3-pyridinylymethyl)-1-azabicyclo[2.2.2]oct-3-y1)-5-
S S (3 pyri di nyISmet yfl) 1-azabicycl o[ 2. 2. 2] oct
3 %Pleﬁyltglophﬁé‘?ﬂyﬂ atherypEene- 2- car boxani de, (R R R S

RI@W@S S.R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabic clo[2220ct—3 1)-3-
S, g anyrl)dl rgy(s pyn P,) 1- g%abl cyc}ll o[ 2 ]2] ogt

3 %lhf)x—yguo thO@ph%e 2 car boxamide, 5 (RR R S:
s SRAEs: %Fsanpdysr RO, (T B P PSS ) i ) KT U
- 3- petho@rhibphenofishbpteanide, 2- car boxani de, (R R R'S;
S,

g}“%n‘% R ARSI TR 10 e e T A S )
3 adebyl-3-maﬂliyldrmetthylmmthmﬁaeﬁe-@aaiboxmdde (RR RS
S,

3, FRES: S Raot s PR G AP s A i3 221%f B

3 ylbtiuroﬁhen&@ c(aa)ommdel,l nyl ) t hi ophene- 2- car boxanmi de,
RS .S

SRSRRGRS: 5 Ry s, SR (rmvrdipyhmetg dpeebeyci 3 2 2los 3o

3 Mgﬂly@yr@g@tdﬁ%ﬁa@@gene 2-carboxamde, (RR RS

s ssR R 13 5 B R32p5, 3 S U Priveiipy PmethyDdrzelier (3221913 t
SRyl ﬁyn%Ie £thosuhidcophene- 2- car boxani de, 15 (R R R S;
S, IR, NE\ 35 8.3 2wl 9. S NP (Privridipy P methyb A azakieycdq2-22 ] #f-det
- 3- %Bl}ndd?fe 2-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)- 1-azabicyclo[2.2.2]oct-3~
yl)indole-3-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-1-
methylindole-3-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-1-
benzylindole-3-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-1H-

benzimidazole-2-carboxamide,

-19-
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WO 30031076449

nmet hoxyt hi ophene-2-c arboxamde, (RR R'S; S, R and
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

acetyl - 3- met hyl - 5-i net hyl t hi ot hi ophene- 2- car boxami de,
RR RS S R. and L .

S SFR B AN i A oL
-3 & aﬂ @@ﬂ&ﬁ@m 1@@5&%&&&&1@»5 (RodRamiReS; S, R and

S, S)-N @/ég 1azab|ch0222%
3 (ﬂla R.LS Snﬁt 41191|Sp§/)r1}1 321y@ém eihylord-azgreyRlolR2 &locs3wl)-1-
, qpﬁzp(y&}I([Zb§{lz|oo§rrlazgllen5yw§boxa 1(1e 1-azabi cycl o[ 2. 2. 2] oct
- 3-(RYR;)Ro§rS.R] and P, B)aN {ﬁbk(éfnydémylziaetbﬂ) Razabigel). R2]oshd

S, S thyl) - 1-azabi lo[2.2.2 t

Ql&le%%ﬁbd&‘ﬁoé)h%ycar gixaa}rﬁln%é y(%? R; ZR SI C>éCRO[and hoe
S SR BR8-S, RS&I@B‘ $)9Nm2/{(ﬁmhhmbl)mélhﬂzébizd¥wch{[222]CE}-@Ct
%RZ‘ Bbﬂg‘lﬂ e, (RR RS SR and

S §)1 2Rl (op: B%Pr 8‘?r hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

S3 R(Y{|R ngs SR; ﬁﬁtmmmm@dsq;yadmm)lhammdﬁabi@lald[ez.m]@w-
y I an .

S, Sjlbrpzcsuren-3-cpPPYRIAS | ) net hyl ) - 1- azabi cycl of 2. 2. 2] oct
3 (R}i B8, DrRNZM S, )I1 (21 3-S5 AnRoNRBh -1 -azibiFicldR. S2] 6ot-K

S S)I)bRPKOQHQI( 3-opPPYamif%| ) met hyl ) - 1- azabi cycl of 2. 2. 2] oct
- 3- (k Refigi 3@7)‘1]@3@ I((I?> C#n@ﬁ\gfgﬂ?ﬁﬁ ﬂ@zabrc%&t)[z@_ﬁoctﬁ yl)-3-

59249 v8 V\D 2004/ 0 /' US 05044
S, Ruethylbenzofuran-2-carboxamide,

5, RN 8 A2 SR BB hndn G ABLSHGLOL? Aodl0f) 5

I’'soprop
I—I—batnqbenzczfmmnasaﬂmﬁanido,xam de, (R R RS, SR and

S, Sy,-N 3- 4068 5.
° S (RN R eSO 2ok
5 (iRetkoxyBeBpfigR2-carhakamide,
S, S) - -
SRRy S B BRSPS B bR IE GG i Aogl 297
g gnetﬁ benzoguran-Z cadrboxamlde,
pyridin 0 . 2].0
LRSS Tt RO K e S el
g g%th genzofuéan—Z carlaoxamlde bl ) - 1 o | 5 ]
rrdlin nmetny azapbl CyCl O OC
Rl&é« )é)% %res%/ $1# ) é@aﬁ%&% @yl tP@ CYﬁOEé% éo‘ﬁém
etRzl -5- chlorobenzofuran 2—carboxam1de
) et hyl ) - 1-azabi cycl o] 2.
3 (Iylk)hén&,& mcé‘nS)sNd K@cpyalmna me(ﬂyé Razaiogelo zr\ﬁloan“uyl) -6-
S, S%rof}}gﬁ%zéﬁfﬁn&yédrﬁdxgﬂ&emt hyl -1 - azabi cycl o[ 2. 2. 2] oct -
(R R: R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl-1-azabicyclo[2.2.2]oct-3-yl)-4-
acetyl-7-methoxybenzofuran-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl-1-azabicyclo[2.2.2]oct-3-y1)-2-
methylbenzofuran-4-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl-1-azabicyclo[2.2.2]oct-3-
yl)naphtho[2,1-b]furan-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-

yl)naphthalene-1-carboxamide,

-20-
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nmet hyl benzof ur an- 2- carboxam de, 15 (R R R'S; S, R and
S S-N(2-((3-pyridinyl)nmnmethyl-I-azabicycl o 2. 2. 2] oct -

W@200407d49 ni t r obenzof ur an- 2- car boxam de, (R, R; PEI/BS52004/005044

SR and
met hyl azabicycl o

“N(2-((3- d 2,
R; 51?5 Sné&h@%%r&%é&@dﬂém&%m%ﬂmaa@wye [%ez 211?053-

2‘5““@?531?(“ _%afll?olx }%?1 ) met hyl -1 - azabi cycl o[ 2.2.2]oct-
YIRRR, S%Rmﬁm%éhﬂémnémyﬂm@@ﬂbéﬁaﬁ%@ o[2. R2kRct-3-y1)-6-

S,

3-

R S;

S, S%mIRPItaEht?%lgne anrb Iy}ﬂ iret hyl - | - azabi cycl o[ 2. 2. 2] oct -
3- IRR;R,SES, Rommmmf(émyﬂdmabmahﬂm gmbicydRo[R;2. 20 &:3-y])-3-
S,
S,
3-

Sri]etﬁf-”iyﬁafih(ﬂgﬂeﬁ’ylz GRS hyl - 1 - azabi cycl of 2. 2. 2] oct -

( RY(E),R R sm:Rhazﬂd SﬁS)GM-I(D((Gkwﬁdmﬁrl)lﬂnahyﬁl-mbhpoda[mZEpctSZﬁ) -6-

S, S}letRP’tYQaRkk‘@lwalctﬂ{bﬁﬁr?‘ﬁlﬁ’t hyl - | - azabi cycl o[ 2. 2. 2] oct -

3- ydR)RQ%SbS R0l Yz -aB p?,rnaﬁxmﬁmmpl@zabi(cﬁlaz RRI&t-3-yl)-1-

S J)vdrgxypanhialeps RicaibasAmyifet hyl - | - azabi cycl of 2. 2. 2] oct -
(']5) RAR, sa§ Rt é/dd s7smkft@esmﬁaﬁl9f)mem Ragidichay@m. Zi6st-3-y1)-6-

S)}LdF@XQ'QaP(ﬂ(l@lepﬂ‘fﬁcalibﬁwn}l%t hyl -1 - azabi cycl of 2. 2. 2] oct -
S ﬁ[&%ﬁ%S?’&R%d@é)bﬁ A eB LHyﬁﬁmf’I)ﬁ@t‘hppf(-gﬁbfé?clo@&.ﬁbcta-ﬁ)-@

S Scetaxyplithdempy2-catborpinjdeet hyl - | - azabi cycl o[ 2. 2. 2] oct -
S Fgﬁ ﬁ;@@ h ROL 4 oLg)okf b‘r(@%ﬁd&?f)&@?ﬁ?ﬁhda‘%ablc&%[ﬁz WHocB3-y1)3-
S, S;)hehyl()ﬂ)p(zammmeg di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

o5 SN B o R T R -

S, 8()3 ﬂhlroecg;hel(ﬂ)pmprz ehamyide) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

gp% Wpﬁdﬁ rﬁﬁ@ ﬁwgmithé(ﬁ éﬁ%‘g}%&fcg[[@%cﬁg -3

3 Mlﬁletﬁoxygmlggﬁ@pméﬁainﬁﬁe 2-carboxam de, 5 (R R RS

S S§R N‘% 5. 3Raansyt $Wﬁ%<$rwfﬂwbme@¥%. gRipysiei2 3-8k
3 ygn)fth§1—3 PRLheraphhh@ ene- 2- carboxam de, (R R RS

s ng mls,.@, 8.R3ams5, SbNr{%(@rmvnﬁy!lyl)m@zaﬂr@%w{w 229683
3- b d RR RS
5 é{z)-%lﬁ)éoﬂ?i@ﬁﬁﬁwgﬁh{}@é ene- 2- car boxami de, (

S SIR.RER.3; §.R3aipl/3, 5 HNAPH(BrmsridinyDmethy B razgleipysial2 2.229cgé ty)-3-
4 8{3) @éwlpgenaﬁggogﬁy&mml ene- 2- car boxani de, (R R

S, SRRk R,S $.83 a3, S ANA(Prmtridinyhinethy B azglat sl $i2 2.229ct 8t yD)-3-
3- y&

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-

JU

wno
A3

4) fluorophenyl)prop-2-enamide,

(4-methylphenyl)prop-2-enamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
(2-furyl)prop-2-enamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-
(2-methoxyphenyl)prop-2-enamide,

21-
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hydr oxynapht hal ene- 2-carboxam de, (RR RS, S R and
S S-N(2-((3-pyridinyl)nmnmethyl-I-azabicycl o 2. 2. 2] oct -

W@2004p76@849 acet oxynapht hal ene- 2- car boxani de, 15PCRUR004/005044

RS S R and

S, 2- ((3-pyridinyl)ymethyl)-1- c
3 U S B DA ey D T g 2 et 555
QB Pbrhdp h@ﬁg}a) -b-ehdavibia, rret hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
| uor ophen prop-2-enanide, (RR R S;
F&Q}Q@S ,R; and S,S)-N-(2-( -pyr1d1nyl)methyl) 1-azab1c:yclo[2 2.2]oct-3-yl)-3-

[ thyl)-1-azabicycl of 2. 2 2] oct
rgl\ké&yél&e% ﬁ?[lﬁ%t@ heggﬁﬁdﬁgn [) 1p -2-enamde, (R R
18, 1:S; $iRdand S,S)-N-(2- ((3-pyr1d1ny ethyl)-1- azablcyclo[2 2]oct-3 -yl)-3-

SR
i/)v% fﬁydl% yéh(sﬁ}llﬁ;f{;ﬂgeﬂ%lhlhgﬂ?t hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
RR,

enyl prop-2-enamde, (R R RS;
RRIS; S,R; and S,S)- N-(2 ((3-pyridinyl)methyl)- 1—azab1cyclo[2 2.2]oct-3-yl)-3-

S) i din I)mathyl) 1-azabi cycl o[ 2. 2. 2] oc

3(4)hr3m%>%1e%)g§w$;}/%reléaﬁ1ﬁl fiyl ) prop- 2- enami de, 25 (R R

R, SRS IBS; $iR¢land S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-
S nmet hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

- 3- r‘)thSOP"%’é’ﬁ}?é‘%/pﬁ%'F?ﬁ‘i‘éﬂ%rl Yprop-2-enanide, (RR R S;

,l@rKjS S R and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-

S, S yridi nyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

- 3- ;%H)yd@memnylﬁmaw- RERE) prop- 2-enanide, (R R R S;

R,l@»fl@ls SRy and 8,8)-N-(2-((3-pyridiny] thyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
3 N ( % al:gyrl) N Ryt ) Rl eyl ol 2. 2. 5] odt
Hhy. dE’XY Gn? OXyRBIY ﬁprﬁﬁ@rﬁi‘lal)“&eop 2-enanide, (R R
dinyDmethyl)-1.azabioyelo[2.2 2logt-3-y1)-3-
S SRS F e o G PR e e B R S B
3 @I—t)ueﬁyl)r(r@-ﬁﬁngﬂu)i@r op-2-enamde, (R R R S S R and

S, S N 2- £ (3- LAy . - bi,eyel 2023721 954).-3-
Sy ARATES BT R SEN T QR  hing RN GHE R 202l 850
592@%wB i) p0pRLddmde9 PCT/ US2004/ 005044 (R R R'S;
S,
g)R ‘?ﬂ?% R A MRS T e e P e M) ] T
_3- w&ptd&nylélﬂopmeﬁmﬁbenyl )prop-2-enanide, (RR RS
y n 1 .
S SRRLLS: $Reand S SN Grurifipy)methy) deraYRI3 2215t 3o
- 3- MLI)apﬁmymﬁolgcgtehmwghenyl ) prop-2-enamde, 5 (R R
S, s§RRL1%§ ?63 ol § SUNH 1 Priviipy ety dmzebier g3 22151 a3
SSR(Bl %ﬁgyl)ﬂrgp zjgﬂg{uggyphenyl )prop-2-enamde, (RR RS
S, SRRERS: BR3apsl, anr@1<§3rmiﬁwypmfthaaamzeveyc&f[%-?-él.]%—ée@)ﬂ-
SBRéall)s Wgopﬁﬁleﬁ}ﬁﬁﬂa@ﬂ%%ﬁ@r op-2-enamde, (R R RS
S, SOR Rt R.3; 8,83 apd/$, SUNAQ (BrmyridipyDmethyD dizelieydg[2. 22 ] af-got)-3-
gllyf33—pllenylp1op—2—enam1de,
R.R; R,S; S,R; and S,S)—N—(2-((3—pyridiny1)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-

S
S
S
R
S,
S
S,

~—+

S,
S,

’\/%’

nn'!

3

w'' nl
Py

P
0w

(3-furyl)prop-2-enamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-2-
ethyl-3-phenylprop-2-enamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
(2-pyridinyl)prop-2-enamide,

22
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10 (4-chl orophenyl)prop-2-enanide, (RR RS, S, R and
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

WO 3008407648 (4- hydr oxyphenyl ) prop- 2- enani de, ( RE/URB4/005044

S, R and

> S@‘i SRS T 1 SO A W o e

53 cﬁmetlﬁ @ll@l%{ﬁ-bﬁﬂl@ hen-2- %l)prop -2-enamide,
1- azablcycl
e

-k W%%ﬁémyzd@ﬁé\m@@) L BRI 2 DIk )3+

%3 nﬁfﬂa}gth 68132 {)lg})mpdizr?ﬁrsnrret hyl ) - 1-azabi cycl o[ 2. 2. 2] oct
3 ()Bll) -RBS; §.B; aqd;&$)eltﬂ1@-l(()3myu§m21)mntém)déizal(lwcmﬂ R2Bct-3-y)-3-

g? ﬁ%ﬂ*?@*%ﬁP? |ﬁfP?nethyl) 1-azabicycl o[ 2. 2. 2] oct
3 W®B-BS; 2B; 4nd-H8)FR€2(3)HyridinyRmethplr] eheabi¢yRl dR2. 2 R]&8f-3-y1)-3-

S, gﬁi‘ﬂﬁtgﬂlh(‘tpé‘?‘ﬁ&)?{o&ﬁi%a%er hyl ) - 1- azabi cycl of 2. 2. 2] oct
-3-yl)-3- (1-naphthyl)prop-2-enamde, (RR RS, SR
d

g?S)-N-(Z-((B-pyridinyl)nethyl)-l-azabicyclo[2.2.2]oct

-3-yl)-3- (3-thienyl)prop-2-enamde, 25 (R R R S;
S R
S, S)- ﬁ](cpmn%mﬁumnﬁﬁmﬁwt}onlof i T N Hoinany obthg . ¢

- 3- é/a!rﬁongl' grguﬂ) ¢ HPRGAPYbRASI Y iNdTbRBoiAs RPpAREMASIve CBnPounds, are

s g)lsq@p@seel(angmmun@q of iermgep Linveationyj qrppaypgs wsuwingdfom
83 Rﬁflls élhbgutuggﬂ &yll az:ibleﬂ‘f&ib@j &Qan% i rdﬁ}%idtﬁe fc{r}g%m% re&e&ntatlve

S, Syonhpo(is( (Bh pigher Harapiiqyriet 23! Jheptansz kiptabieyFlo[322- Plodtpescer 1-
aﬁ&é’éa%ié?élo[%.g.zglr?oh WL ARS %Bfegén?ﬂ@g]ctgﬁpoug& & th&l@éenﬁngéntion.

S, S) N- (Mert (secificailyitimudopmpetinslof Farmakebinclpdé ofi@pandy efdhe
S F?/ léwj&ggeneréifonnu?henyl prop-2-enamde, (R R RS

S, S)-N(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-3- (2-pyridinyl)prop-2-enam de, -22- RTP
59249v8 WD 2004/ 076449 PCT/ US2004/005044 (R R R'S;
S, R and

S, S)-N(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-3- (3, 4-dinethylthieno[ 2, 3-b]

hi ophen-2-yl)prop-2-enamde, (RR RS, S R and
-N-(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct
-3- (3-nethylthien-2-yl)prop-2-enamde, 5 (R R
R and

2-((3-pyridinyl)nethyl)-1-azabicycl o] 2. 2. 2] oct
(2- napht hyl ) prop-2-enam de, and (R R RS

2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct

-23-
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(4- et hyl t hi ophenyl ) prop-2-enam de. 10 Conpounds
resulting fromsubstitution of NCH3 for NH, in any of

wa b@4/0o@abonyl group-contai ning noi eties in t hBCT/US2004/005044

foregoing representati ve conmpounds, are also
representative conpounds of the present jinvention.
Conpounds res ing from15 the substitufon gf 1
-azabi cycl o[ 2. 2. Boct ane, | My of the fpbrgoing
representative [conpgunds, with ekt her N Ar

1- azabic .§>§tﬁ T~a74hi€ STEEi]octane
or 1- azabilcycl of 3} 2.12] ggentative
compoun [

the conpourds of Fornmul® 2 i
foll owi ng gener fornmul as: RTP 59249v8 WO
2004/ 076449 P OO0 ~R FRN ~Ar
c~yR~y R c~ N N{ooO O Ar OAr|O N NN
o0 ONN N of each of these c®npounds,
i ndi vi dual iso
i ncluding racegic m xt
and tautoners t

the scope
Preparin

For nul as
azabicycloﬁfkane .
of the present i
they are conv
(ket ones

al Ryl) - 1-
ch conpounds

In each of these compounds, individual isomers thereof, mixtures thereof,
including racemic mixtures, enantiomers, diastereomers and tautomers thereof, and
the pharmaceutically acceptable salts thereof, are intended to be within the scope of

the present invention.

L. Methods of Preparing the Compounds

Preparation of 2-(ArylalkyD)-1-azabicycloalkanes

Compounds of Formulas 1 and 2 are 3-substituted 2-(arylalkyl)-1-
azabicycloalkanes. While the manner in which compounds of the present invention
can be prepared can vary, they are conveniently prepared using intermediates (ketones
and alcohols) generated during the synthesis of 2-(arylalkyl)-1-azabicycloalkanes,
which is now described. While other synthetic strategies will be apparent to those of
skill in the art, 2-(arylalkyl)-1-azabicycloalkanes can be made by reduction of aldol
condensation products formed from aldehydes and certain azabicyclic ketones. Thus,
when 3-quinuclidinone hydrochloride is reacted with pyridine-3-carboxaldehyde

(available from Aldrich Chemical Company), in the presence of methanolic potassium

24
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apparent to those of 15 skill in the art,

e e S e R e

al dabypesreantios 6f thatéhj@maieayel fufictisedlity e be Hottsupliskdden
3- qui nucl i di ngne hydrochloride is act,

py r fepugleseserabdifiEenl qatpeRs, toEaRvade %5 8§ lsﬂ?wtgﬂ ¢h

Ch ! B ddfu f
Cor st PRl L4 00cRERANE Sl Rl cul
PCThe)SZ00 210068 he satyyakddsetae, 2-((3-pyridinyl)methyl)-1-

g;](e4z§61 5[9 b@}'c%)aq@ L SDBeihe Ak tﬁé’ Qn@l{egrs f gdn%ﬁ& ot the

w sé reduction of the con£u gat ed
en quesehunv;a:nltlom ke teytlmmntlﬂed a%vbstmd-gﬂéwlalkﬂ -dugh

sever ere r

5. (?Zgﬁ%c?oai}(aﬂeilsl yrreet%lﬁ&#)?x%‘i ﬁ%é(g%) ; g)ytg%/ 51?%10&031] beoacc:cogl lished, for
Fo ramam@ham sodiatmethoydliydridey dhmgmumtsopmpdxm prathermeagents known

E:E 1?}!1] %ffgggﬁé}r%?ﬁnon ! o%%;: 5 31m ar reglucltllons eﬂle alcohol, 2-

azalp §}’1ﬁ1ﬁ5[1)2n62hy2)]- paiaawyaomm] o@im-B-ot, &y mmtkinat ef tinaidveans
synt hesi s of ent inventio

conpo s of the . pre
s & CHipegHe OTidhe ’%ﬂ‘B%&R“%‘E’F%‘&F“?B SR 2R epmed: fud e
azalinmyal @@o@@&ﬂs ot thB%EEd@ﬂt hlﬁrﬁntﬂfn (Ed&%e&ﬁih@ﬁﬁtlddo Subgituted-2-
al cohol can be acconpli she for

o AT DRI AP SErPIGp B A e cisrans

r eagant $hkAQBI1 b8 thed vk lREnFitd @fthecmﬂablfoﬁhm% )éﬂlbfi&@ BShioes-2-
carrying out simlar reduction The "al co

(( 3«§ryymcamdmﬂwé} h«yxa}mcyclaﬁa?az]esﬁeneopszn&th@]n&s]cfthémlds oppimilar
If 2r I%aégn g’gg Mbrid Gn ?ﬁ%q bk Eéﬁ'ﬂéed dbagt Wrﬁ@dﬁ)ﬁﬁztﬂ wih the

omnating) and 1s al so an |nterned|ate in
th eazamyyaid,{éénz'ioo@ﬁnecfonmumlﬁs ugiig Rivey pickele fhe chlowrintempediate

(see. s ion _ent _
(v Ry Fo B R 2 b et 1 agabipvelol2.2 2o
r edend)gyhintjemi thaf bertiscet! hethe nkkater BpmtalBichytdiogenalibm 1,8-

?:,”C %g%écy%%[%%ﬁﬁpgecz gnrévc%rrl e use&?o tﬁe de%oglr Eﬁggengﬁ nQeaction

( g 3ad©Wdh@ﬁ?We)nﬁ&ﬁdﬁl}dfM’dlkﬁi dbDey chal.2072 12Uqe 2. eAnemam@ly,
t hi on C orrde Qr_ s
e R B9 b2 %%@yﬁgﬁglﬁﬂ%ﬁry%@%%n)tﬁ% 6c%onverted

aZ apLy E‘(b%&ge‘hg 1$hetR@)-AACabi é@Io [EX 3plake b}Uﬁﬂsﬂl@dﬁaﬁﬁ}de ketone
ckel . The ch oro internediate can also be conve 5%%
| nt glnptp@a]éﬂy lgiAg sodium borohydride. The resulting unsaturated alco

2 ( éﬁld%)h{i'tH}Yeln})'TPEME%cl&[Z@ﬁQét&iﬂgﬂop iPredted]vaet thl%le chloride

ch’can then be reduced to the al kane ¥
C at Z 1) y[ak@thh yalpiogemapinshy, follovgad by Raney nickel (to reductively remove the

Di agl‘ggr'o%/ %tg[e ;nd4th81 na}ed‘3 RS c&AHp10, %V%‘rsae;?ﬂltlﬁlﬁmtclaﬁlyst (to

deh roha natlon re tlon accordi o the net'hod
of kbdhdeahé double tong). to Ghveitre. alkie. Ilmte(wmgz)that when this latter

Al ternatlv h 1
2. (Eog e pl)S/ ?m y ) ?ﬁﬁ& rr}e)z/ rréurl] e)rr}eEts aa&ea bls%r)\//% 05 1115ta51:eo é e anrllaterla
oneregulting filém Raﬂe}aﬁckeéreﬂedlon iofithe chloro compound is a mixture of

2-( 3 rldln b| cIo 256300

fir ’8&871 ﬁ'ﬁd ic I?g(?%ti’?ewgl%&lf Lﬂ(}i%f ?IS AP yrlgu :lfh %'}Sutp brovides
sodmmsb@b&hydm pgeldmpnvmert@aaub)ti mgbiamaﬂzmza]oameadnd aHE-,

pyréﬂiqﬁ%ﬂlmyﬁyll -abicYdlolg 2HpH7eqm81 2. 2. 2] oct an-3-0l , is

treated with thionyl chlorlde25
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catalyst (to reduce the double bond) to give the

al kane. It is noteworthy that, when this |atter
route idn éﬁﬁlﬁ e argip‘q)%q]{l 2e(apydalkyly b melgalggrgzs can be made by

obsgfag ary’l: @6ntéuﬁ‘1§§ 8fafomdid1Be E@ﬁﬁiﬁhd’s' with &%Mk§d116 Garbb@M
Raney nicKel reduction of the chloro co is a

i xaompeuiss aném@«;ﬂ@mtky reghging tbroiesatngaleahR H@gg ﬂWt@HlO@ﬁe
l at ¢ 1%?% éa‘ﬂ&ne TR <4 592 @f’ QYﬂuﬁﬁﬁ)hyﬁfb‘ifﬁéthﬁg 1-
3 pyrl nyl)ne f

azabicycl o

o C t aaleicyhe] 2.2-2dcBne pa}lrbempr?d‘@t lhwtl)lg 3- RZ—YE@@B’E%W@ with

%ﬁ%U%%B%%%&d@%ﬁ%ﬂ&%ﬁéan achgﬁggl%gmgb%?%ékﬁ%Q%ﬁ%dem
2- (moddcaltieydojresbondingxhiyilepaidisabreguentredissionsdth Rapey nickel, will

%A B A0SR Z e SRR el

I edgigimieydinbe-camsxdldchpde ialdewntibdd byuRiceigrdi ehfl Dmkhm tigrerocycles

o OBl PR e el conSeige AR kG A dromopypiine by

Oct @é&ﬁn&ﬁl i Q- Hmﬁﬂmuﬁlﬁﬁn Rhet @a6lubmttht Bovpietripeiiatiyd (Qai Eialim
W t h qui nucli di ne-2 carboxaldehyde Reaction of the

alcﬁﬁﬁﬁaﬁpﬁﬁﬂfﬁﬁdﬁ§§f%WFBT|de to produce the

corresp Oﬂglnlib&n&hh %k,ﬂ 9. (8], SSRELRMNEI- B%iﬁsﬁly ?.ﬁemyu,m

Raney nickel, wl gi ve 2-((3 pyri di nyl ) et hyl)
az@bblém[é{zﬂ@t@?s @atba synthesized prssiagy- f?’F?@Prl%aw site

qui

b 2 ERHIRIR ERAY S Bubic ARDRS hRRUNice (commercally

andavatielStrpmrAldiiahy tani heheasrtﬁdcswtmugbmrﬁw%offm%hamhc

3- br r Yl ] :
ot hpeo(gassﬁ}ﬁ[ﬂgﬁ%o&?deet&é?es%%%ﬂbgﬁg%sreﬁﬁaﬁé]gg?lggﬁ, (2; tg g%ﬂ.c?% f](1968)-

Tet Tlehadtl oondesdation ﬂrBductﬂ,Z%S -b@O®23-pyridind) nreghyhae)-Ln

whi ch, 2-

6. sty 225y I Fh shdiened it sodigm By o gjeld

oct @B ek oA - {18 bEid- h@ﬁmcﬂﬁ}d)mlﬁyl&tﬁ)’ -y- aza‘Bmycb{(Zairb]oet,an—B oLEas a

br omopyr.i di n car box Ideh I Idl one

hy ceHI B 1k %E FERE Ay e R L R
CanehPeaRBsto etmﬂhbﬁf((ﬂ-ﬁohﬁ% -PfrRsgNeRIglengRl-h anol iC
potaSS|un1hy i de_as described in hbltgen

FourPisFEIoBxc7Ioomss diny drpghiorde asguye crysrailineplid Reaucive

co nl@ﬁﬁﬁﬁtdf @i clﬁfoﬁqy&{n be accomplished us1ng lithium trimethoxyaluminum
2- ((5-Dbrono- 3-pyridinyl)nethyl ene) -

az akdeigle pesf opperdpdids asrlesrriberkby Mawntuﬁ% Bt e’ e &6l e B
dj 2 -
S 0 %ﬁg@é nzm’ﬁ%!y t‘rH? g(%s%a/ gl%hﬁjct @(e(% Igg‘:‘()m? gggx@dmyl)meﬂ[lylene) 1]
oct @mabBydO[2. mOcaanemsymsaraﬂlméols@ This mythyleng inteanedia ganethen
' S f;eec%%tve(:a’rgedvé% I dQs‘?l%h prdIL QYA (sHURS 5 DS iy HRAM1)-1-
3 Cinzlabicpela[Z(Q(ZiedertQ/ l‘B/dmgemaﬂiDmyri therptekapce afy)alladium catalyst. The
bi I
o2 oBLENE) Shicfy o REAAR HELTALEN S5l Socoe o
can2p@-wmenos3gyridihelmethylng -azattidyiciofi2.2. Q]mmnhcnnymlpmparedm

similar manner by replacing 5-bromopyridine-3-carboxaldehyde with 4-

bromopyridine-3-carboxaldehyde or 6-bromopyridine-3-carboxaldehyde,

respectively, in the synthetic approach given above.

226~
RTP 59249v8 '



10

15

20

25

30

25 hydride and copper iodide as descri bed by Masanune
et al., J. Am Chem Soc. 95: 6452 (1973) to give the

waele®isnasd4pr oduct, 2- ((5- brono- 3- pyri di nyl ) net hpdBEO82004/005044

azabi cycl o[ 2.2.2] octane, as a crystalline solid. This
nmet hyl ene internediate can then, he converted to
desi r ed The &rayEed algehyde Sremepysidie P bR ARRdR 2R biprepafed

azaplfy %&&L&le%u%ic aefat(@&ﬁneﬁemun Y9618 Fratnl AritNChdSical
presence of fa adi um catal yst. The 30 isoneric

corfprouprds andlancastes Syphess. e a‘lhﬁ §1b}Qf@Qrﬁ(§ﬂt1}uc agid can be treated
2_ ?\?l@{ %Mﬂcﬁlo%(?fm%m@ to % metx%g? Ilydr]}dei, which can then be reducée]d for

rono- 3- pyri di ny azabi cycl o[ 2. 2
octexampleawitiBthpme gamgan hydede witetidhpdrofraam@HM gt -78°C, to afford

Pl B e BSTRBK I ARE S CaBOK) HSINAR ol R pharm.

6- bB.IBeYY: 2di61E980)C Allemualdl yedBbromoeispiit haie bam, bel entenﬁed

TSI I AR L
al dghy d@uceavROARRYsh Bf Jd8iudr KosHyaNad t@@lﬂél&i 8-bré@n3be

pre ared from 5-brononicotinic acid (comerci.all

yéprengihdlpyAdige.iae¢ording ip thatechnigies smpried g Pt%%%%@@b’r()rg-

S.\/ nlt’rlgﬁsdnﬁ’Pthn?nt) 24: Tﬁ\@g@ggr Q‘H@fés&l%% Bbfordedd can be
treated wt | oroformate to forma m xed

an h@lﬂfﬁrp@enethm]mhdléa pATY th@nbeb?@nYeé@é seybromyy-3-5 exanpl e,

o ‘BoylaeDi SRR B0l A LLLRAVAGR RN (THE)

roxynet hyl ) pyri di ne,
as dimpihytseldoxide, Mhrdm_’,rto tl@tmfalhods OGWS Eedr PatrahBiion Lett.

38( 2 O ter [ e
SR PS Lk B AR O P RCaC; s (oroy, The
i n dléehyps, dsenaepyoilinsd-dadyoxaldagidel carte sghthesield aegvadinhe

e S el 25161 SEHEE A, 81 P8P Ron

( hygis@xeaey yda)dpyr, isgiiee, 6: a2r@pet)n g-HremwﬁlcuimMmmehyde

reported in Nuta| s et Pr

| mican pepaFsdpecgusbng o oy ordingd Bt S Piggg and Y5egte
( hysi»lmémmt $W(1d9Y o BeRRinPaRni N&D3A820B0EFéyed af. 0
-brono- 3- pyridi necar boxal dehyde by Swer n oxj dati on

USI ng oxaryrethads descredpkave aug mlﬁ%}] %@t\aq)ggp%atlon of a variety of
Ea@ﬁrlglg% g? 1L H8hi 1@6 Qs%&:flang Qg!ﬁ%n thitne)-1T€t r ahedr on

Lett 6 cuso et al

J.
O gaza@hm[Zﬂﬂd%nes mﬂ@(a(}ilgqtgyl) l'p.ﬁ@ncyg[qﬂ%ﬁ;g}f@t—%enes by

4-b ¢ tnan
o S e R s AR Tte

by 1©hiime eetpelahentﬁmnbﬁommmctﬁglﬁ ungibsidtnicdcxdrtipgydic ead et

Bl?eéerXCB'CF Omgtl%g V&oxa\% Hsegle can be prepared
ac cor di rthotoskiltedde chgragof dgsmc sjzmlmbsm wil\apetsciste gfat tha deactivity

No. Slgsinsdiy 35ty o o st SRR R e B8

aboy®statichtaRp} becedak@rhal liyhﬂe mamrcaﬁdlmsns@fnpmyem*ﬂm;ples of

gf (gg%gs?{l&y:ar%e A llzlliy r:!éactlvé %I?({e% ﬁlelrg t210112 002 1t1%%§ z?rge%H -SH, -NH;
and —-CO,H. Suitable protecting groups or synthons for such substituents can be used,
as are well known to those of skill in the art, for substituents that might otherwise be

transformed during the aldol condensation or subsequent reaction steps. These
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2-(aryl nmethyl)-1-azabi cycl o 2. 2. 2] oct - 2- eves by

wao 2004atdsen of the al dehyde conponent of the al BOI/US2004/005044
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condensati on using no nore than 25 routine
experimentation. Both substituted ubsti t ut ed,
car FBRLyRIngc Z9HRf 38 PR POy indrodycsfang ‘geaé(P w&géa%w pgthods

us e&scﬂﬂ%@ $§ Grdehnb bfwuR, Ploecavd Golpah O Hn‘i‘c fHebie 9% d., Wiley

wi || appreciate that the reactivity of stituents
bo m@twlemq@P@h GV N Exmples pbsudtollp @mﬂ@as érérdéF“tﬁle‘}f forgxample,

B HAY %ﬁé&%@%@y gloﬁzﬂyx §6vdy ARSEREIRE s S nfBas WA,

con itio anplres of 30 groups that are
pot Brbpea(1P§7)r &b ciniaatsuai dese publicativas et bareboindPpbaied bar e
Oﬂbﬁﬂlﬁéﬂlt?uemﬁ' | - CO2H. Suitable protecting groups
or synthons for suth substituents can be used, as are
well known to those of skill in the art, for

substituents th i ght .of herwi se be transforned

duri ng ﬁﬁgggg%%ﬁﬁ%gégg%gggggﬁg%r subsequent reaction
steps. TIR$empduhds HTiRe pB8xh0in8ention 200bn@iftbAhf: than one carbon in
PCT/ US2004/ 005044 rotecti.ng” gr psS.can pe chopsen

i nt %Ugﬂlé‘?é detyyer ©p eaelgampﬁtl%ee%?@%%@a YUC Hie ﬁ‘&a ohafifies.' The
desgkhdeeth WicHer B&nﬁdﬂﬂdmtzs@ (?fp9h@iﬁ§'1|)éﬂ%/lﬁ-0 ups in

Organic Synt hesis 2nd terscience Pub

( 19@fylcy<@<[a&pa]@§anef2 @uﬁ3tpgﬁﬁ@y§9rﬁ9ﬂbﬁ@2%h“afcl&é?s%ﬂOs@ae and 2-
for (4e()SeH§Bh§1yl)bdt§l) h'ﬁ%ﬁ)lcym Q}éct@ﬂﬂaﬂ% gre Are QUi ¥y Ofor

Sour ces I n_Synt hesi s, urope (1987).
Theoxsomice at(%(%pyrtdwé)éthpiu&aze@ﬁy@{% >iestme P@blgﬁ prepared by

I\/gf‘.%gitg‘%gﬁﬁ‘%go‘% én {I%f ‘gPﬁ)Q&? 3! tpﬁrﬁhﬂ@icétaﬁ _I}}dE ehi%o known as 2-(3-

Li nker The conpounds of
t h ep)prdawé)ﬂﬁlanah)\ﬁ@n be g@ndequ wht3squmunb¢leorteﬁwﬁr09hien@€a rb o n

10 th k.
az ag:omme c?al yI ars}al?ali)}eu Tor ?cﬂlcfl E?elﬁﬁgleq@agg)‘gh 'acalréétgcgal

PEVETTe i g 'ona nner h
S uctractivpeing d ba@sudh {s Dotassiyy hydtpxigd Presotiyain) h}&lromde in methanol

?Z ?grlzsg M]%od%dfzg %jmo C]?gﬁciecf aiﬁl]oégz degs%ungslbe}/we)eg LR %leﬁyde

(4- éﬁgi' 4etdng I“ﬁ&llja):&wﬁmm)mg ﬂeact&il&iinch‘,ﬁmhlm{SZmﬁluaﬂng podcadiges

can pe preparea C var exa ) .

2 ARt 8§ B g1 eserbedis i s e Adsqnced Ongape

canchénih£ %ﬁ&@n@We&ﬁarﬁ@rﬁsf iESHuchiid, BB ds., Whlky-Gmnerscience Pubs.,
| di_ neacet al dehyde (al so kno

approach as 2-(3-
pyr PRIF 4 ﬂ. Fé)ﬁb} e@glﬁlnggeorbr@%@p' SMitGDs, H:onc\{gl]lsatlon products may
3- quy rﬁ%dt gﬁdﬁ%@o@%&ﬂﬁﬂh@ kd Q@e erﬁﬁ&%ﬁ@ |1ﬁhzl}ybe necessary to

aval l able from Al dri ch Cheni cal é in a |rected
al dgat theeatenwmtqmnﬁ@s@omg@u%wdw 13 thydexyra-(3-

hyd Ofh H8-3-SheTRIdIA £ v@iioud Qehytion

et h%ﬁﬁggﬁ}enslgﬁhanowcq%gr eg(%cegl i;htfo ﬂg,leonsvatl? ons yR

bet peerolarknaivd éhthdee sRlled frdtha at.go em@ram, tiththisccesmBdaydng

react i [ ' doubl

TR ALEEL S ) 0 R i

andbddarattthis szmmdqe@ng ami = re@vedibshydyggeRamnttd givs | the ketone,

Pu bg %] (3S pyridlnyn)ethy f lila&%lylgyc’lo[étza]ocgané c\)ll\{el e)ﬁch ke esﬁhﬁé}cfgduced
under Wolff-Kishner conditions to yield 2-(2-(3-pyridinyl)ethyl)-1-
azabicyclo[2.2.2]octane. Methods similar to those described by Yanina et al., Khim.-

Farm. Zh. 21(7): 808 (1987) can be used for the latter reductions. Alternatively, the

ketone can be reduced to the alcohol using sodium borohydride and the alcohol
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pp. 1220- 1221 (2001). Dependi ng on reaction conditions,
condensati on products nay or may not spontaneously

walelwdrase to give enones. Thus, it may be necRGHHE3004/@5044
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25 treat the i nt er nedl ate condensati on products, such
as 2-(1-hydr

pyr suasqqymﬂatrﬁgﬂcsd - tlafzaéﬁne by eepvorsionse drerchlorasingsgmediaff (hsing
aEyth%ylv&lidrfaeﬁ SRR EBARERY nidkeOL@EAbSE, REIRMAQIRIYSE

din the art, to generate, in this case,
2- (PeidBwDethanal in the above synthetlc approach with 3-(3-pyridinyl)propanal leads

pyri. di Ay ) :
A S P L
ket wmmenamtdmedletdu Rapldggmeny df D{fepieridimethgna]iinéhe pbeve synthetic
ket one . 1
e (PRIt G AP 2P 5. on
e, :ﬁhheybl@[am Dectdna mhd the cmeﬁpm&hhg synidetic iieihédidess Hmell cases,
condi tions r|d|
oo P SyCR BB e ERu atls Pede S dpgen o
desgdngoaldsyf théprésent 1e¢enadm (sedattion. entiffat rSubstifined 2-14%)alkyl)-1-
808 ( 1987) can _be used for the latter reductions.
Al t #pigyql ?Pé]F%FeS ‘he ketone can be reduced to the
al cohol g r&%bs‘it@ Qldeny oI e dbb ekl @1 doddasadbs@an be péBared by
RTP 59249v8 2004/ 076449 PCT/ US2004/ 005044
subvsiguemethpds: dp greAPPFYCh Rpyaringsrstaifiehydsglse K as5-G-
th e?ﬁmhrgﬁ)gthhﬁgl)e{a%gb Eﬁ‘re& H&h@gpyrltdmyﬁlﬁé’tic deld H%f@idéﬁl))rlde
f ol ni c reduct’i on. Repl acerent of
2-( @ompwaailyrwm}aéhfmmdmh Ohemigpldvampaph arbkgneaster Synthesis,
app t r

PR3 ol fieiaficy Fuedh e 1Apm R AR phikciiy
an dclﬂdn?e:leca@ tr@lpdmninm gsnsra@y ﬂtehemﬁtbyisml@stne ciihighesgn then be
Repl
sy nicAL ec(eH?mEh cf) 1sob &‘lﬁulﬁ%}:\ﬁqﬂﬁ%@? a%%&ﬁﬁ@ kr)x{ije?fgod%l? %}4 sekhar
t o &-al.4rd. 3Lep:zy39 QDM B Wﬂejnaﬁvelaz’%atymdymh@[@dezydﬂ @u bane

and the sphondi,ng.synt het.i.c inter t
caseried fom SR HEB FEl RS A B D e e By
pr oghdlica &ﬁﬁiahﬁ&ﬂdmaamfeoayahhdsm Ineo npﬁgmﬂsnaufodtdﬁe{ey et al J.

g A TG DA I T DN
al d@&%&@&i th Q% adil en1ahOME @hﬁﬁ&n ®OR ﬂﬁﬁ@a&mm S@bschent

pr epar ed g vari ous nethods. |In one ap ach,
3- pifeatEeHe Q@taglﬂﬁgme%wglép@{gwwﬁoqﬁﬁorgglg 20 (hg method of Panizza,

PYT BOL YA BaRal §4EC(@§‘412 il ﬁ}qmﬁl{y@)%rylamlde Hofmann
3-pyridi ny[ acetic acid dr och oride” (commerci all
av areadyl gementonfithal lakter @mld@ﬂw e atalentCoitpsodinnahporldpdte gtfeqds

Synt h f tar

IR s A8 B, L8, LB 05 hgpe oo

an dsdlfuhetah;l laerhae! geer Bpyesliteheddhpd, Whichichy be sslated as its
can the red ed wi t h diisobutylal um num

hyd diem%?:h(?}“ﬂp’(fgazt%e tHé&®net hod of Chandrasekhar et

al ., TetThel#dehyde? 9~(3@919d1ﬂ)2lﬂ>9@)analﬁdvhle]ﬁ Etﬁltbe\usécyt,o prepare 2-(3-(3-

3-pyri di neacet al dehy

P S 0 o B cappprepued

fr oAl 3%@%&91)9@95110@ @bmﬁléfﬂih’ilﬁ)évﬁ[h@leum’m ASdrRh Chemlcal

Synt hesis, Inc.) using the nethod of Hey e a1
Company and Lancaster Synthesis, Inc.). Oxidation of the latter alcohol, for example,

with lead acetate in pyridine, according to the method of Ratcliffe et al., J. Chem.
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Chem Soc. Part I1: 1678 (1950). In this nethod,
3-(3-pyridinyl)acrylic acid can be converted to its

w@eiod/ordaor i de by treatnment with thionyl chl orP@EUS2004/005044
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Subsequent treatment of the acid chloride with
ammoni a, according to the nmethod of Pa % a, quX. )
Chi Se¢., Pegkim Trons. ]28é7é1§]£?§§) affprds &{3-pyridinyl)propanal. Alternatively,

0- (§@¥5{}ﬂ1&iﬁﬂ)ﬂra&ﬁﬁm&h@m S8parddfyRiin SEdiz@RN ARgeENt  Of

er ‘am treatment "wi th sodi um hypochlorite
af f pyrifinylpeaphyal using sxqéxlrchl@rlﬁglm)da/mﬁwl@alrf%%%r@ dighiqremethane

can,he lei}i/gqg ﬂle%ﬁ&%odé"of Sobi&fel X 'z'ag égtﬁ %(3%54 lefs 55 H@ggﬁne Mdhcuso

et hano Ive |neaceta whi ch can
i sobtzl.ed (xs. Ghem 4Q(,23f)~ di48 @9 phenyl hydr azone sul fate.

The al defydfiengad §6§-}6{@cﬂh}g%>h RECRANR forVRE Bfpfiiorst 2-(4-3-

used to prepar
pyr p}didﬂx)@ll))apﬂybplyiz)ablﬂ:ycﬂdaﬁlﬁgutdm [ad ﬂ:lazqdcnotmm&n@ rvan be prepared

BB RaORgI Dr opaRbicoFoBiER efiply b M Sreis

A| dCbﬁlba@'lﬁHL@ﬁﬂastﬁfﬂﬂm&féyis anel) lb;,%ki‘(ﬁﬁdl@'au%/ﬂbbﬁs a&,ordmg to the

f th tt
W i 1 iritedat Salopdesst Aengi e e bar 0. (9oFhen RbRe! >
?3% Tl it ﬁr inoRkvith tdbrofab@iiazoR 9nd ﬁqﬁﬁe@@@ﬁgﬂﬁn&@slds 1-
200 764 / US2004/ 005044 Soc., Per kl 1]&_’
8: brpgmp- % @%ﬁlnygpmﬁ% w@wb galblgﬁ,qoa eﬁxﬁd) i];ﬁ um salt of 1,3-
Al't gl \I-th)blysm?bf R cﬁﬁl’ﬁah?l gﬁéfdp) d? &l%@ﬁﬁdmg%ﬁlpeﬁnd with aqueous

prepared by Swern oxidization

pyr Mgrouyie ylpipwaané Imeg3irig gxigR affwds 6:1@ Bm%%yl)hqtaaalnet hyl
squOX| -
ot hods. Sy7efhotlel BePS.BTRS B QfincR 603 €1 ok i PRty

( 19985 picarid[ 2N} cuis®, 3-picelineadan be gonv@]tgi 1n(gh§d1th1q¢@12@)we,
414 ﬁlé%l?’;&%pp){rﬁleneaasdd%s&%?d l(a)ﬁﬂ‘a?er gy ;{1.4_ . ((%%l b}?éi;z %%232 (1985),

req e prepara
pyr gt ﬁeydtécbsuitlydlmmﬂchdmamaa;lmm{lemyae Meotautengahopholel-4t-ed

nds n red
?gy% B¥r}(€?}®8§&@f ?Zgglﬁ%iﬁi(?f% rzgﬂ‘f‘:ta“g\,caafl |tha68|be CPnVerted to 2-
AI d (2 @P&Qﬂﬁiyl)étﬂi'l)mmmloﬂ’ld 2loanaaby efe dbyint degeinsgs previously

I nc. at roce according .to. t

ot HOFIR G| SR, Ve R AR SRy s P
801d&ﬂy%&>¥1)110géﬂaﬁ@1 HﬁB[tytl@ﬁy(ﬁogeﬁﬁroﬁyédndérﬁMh Jdohe pislosdle, ‘Maﬁd?
tri bronoi m dazol e and tri phenyl phosphi n i el ds

br ofske rediciigmi dhagmibs %Bgfﬂé“ uﬁnl%ﬁ Célé?ﬁ%éhé%ldélﬁ%aed by
Wit Ridcgilahd bbfﬂ&b Sﬁét&o%fcze} 28-97di(idgepne. Hydrolysis of

the dithianyl group of ‘the resulting conpound with
aqueous nercuric chlorlde and mercuric oxide affords

4- ( 3- pyrvgaﬂ%h) " g_ 42 | n yet another approach to

t he synt -pyridinyl)ethyl)-1-

azabi c y chpﬁo@d@ﬁih@ Emeent Bvgition irichde ghse evhielnthe prabigycle is

. Japlst R e Yiapel n Ghich IR RS

( 198£a)b1cycla[‘2d2 Iagedresl car Hetsynthesized can vary. In one approach, pyridine-3-
gUI( Egr%oxa?deﬂ)?dezcag fr: Pe%%(tacll %ﬁx-azablcycleo [i 5 ?j‘l’leptlarli] g-o%le cfnoihoelldol
hy d&epdénsatibm - Pheraldbl Byddpssatinl Produca 28 -pyridinfl BueZhy2dnoi1-an

e, can.then b conve rted to 2 : .
azabicyclo[2.2. ﬁheptan— -one, can t?len be converted, using reaction sequences

described previously for the 1-azabicyclo[2.2.2]octane case, into 2-((3-

pyridinyl)methyl)-1-azabicyclo[2.2.1]heptane. A variety of unsubstituted or
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20 (2-(3-pyridinyl)ethyl)- 1 -azabicyclo[2.2.2] octane
by one of the sequences previously described (i.e

waledwaireasd on, catal ytic hydrogenation; conver SPORUSI04/005044
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the chloride, dehydrohal ogenation, catalytic

h h hl
my gé@g&gét@ Lpg{nq%;él)lg \ér?—ﬁgﬁzelrggyﬁﬂggémgmgqld&ryldgs%an lFa\)geml))/oned in this

qui &Hﬁéﬂcg' ’T’ﬁe I%%Oﬁfekloa%@&@fdi‘é{d@ 1]epRasCcodeRagbd nthes1zed for
Ri cciar di ukas Fbterocycles 24: 971 986)

Var ¢l a¢°ﬁﬂiﬂrﬁet0ﬂ%‘db‘?th‘3ﬂé lo& Wedspathrd 8l-df-St nbN@s%%ﬂﬂ 975
| Va0 d t@flﬂ%dt(ﬂﬁﬁﬁiﬁ Doyl 1obo) he azabicycl e s

1- |cyc ept ane. e nanner i n which

2- ((3 pyThedirgspht)imesntig glclmdesazmbq)tmﬂs:1m{'12012th1]aw@waln éssl-

can V.

con B G20, O BRI 08 2 e
1- aza Iapplyarxihcs[rﬂﬂai xdﬂhhmmcmbe&fomﬁe 2% @3-aynchh3dbhethyl) -1-

g_o ?%Z% 1'%?%1{)[2%]9 al egsg lgﬁré Q nu%gg fc(')‘risty{lt%esdaerzogéj pyridinyl)methyl)-1-
azaivabitgdloB2. laoc];:}ﬂ&e rhes) th3-atlobcondansatidhest phediaefcarbbeddehyde

1 53 R S SRS Y 8 Tl S, 1

y r (1@52‘))( klIBdnladake) is netie HRd FaS | @{(?—p?rldl]lﬂﬁﬁ&ﬂﬂ@e)&
variety of unsubstituted or_ - RTP 59249v8 WO
20027RbPBAAG- W%%emm@ds@wrlc&mqm@éh

C ar Qﬁﬁﬁé(}élb[@ 201r] oASLRHRE Ve teloaB HRABE khrofla B RYRBS1CRParkBd and
I n

his sequence. The requisite

1 aﬂla Br(é%rEthﬂlIE’DZleﬂ]}’F?éB}hﬁzablcéiﬂ@Bc?a Ogfn- %VH? WeadgdAas gescribed
f

or bef%é%gpﬂoﬁucee%&%%d?@ﬁn%ﬂ%@)el g%‘%%%sié [?Z%l]&?f%vm H?le?f of
I\/Edunmlmte@@ Sumg@ed( Q@@@)’Ch@rTlh@fqgl;’(é§@mm4tﬂ\?@¢h§’®ﬁ can be

I

ggg%#@?/%dgﬁ gﬁg%ﬂg% % %%t}yg&ﬂm ite | Haz%@}%o‘ﬁ G l?oc'ta% 3Lne can be
2- ( $Hdtlpyiced] forekdmple,lagdording to-theg mbihog of TfiBB ad Adrohok Dage hem.

2 AR O00, I Aty 2 RmbERR ey 4ol st provie

casgsydietibappisat tb consponhdies itgpresent invention.
2-((3-pyridinyl)nmethyl)-1- azabicycl o[ 3. 2. 1] oct ane.
Thus, the al dol condensation of

pyri di nesudsGiai=nox @kﬂﬁl@%ﬂ?—aﬁé&@ﬁ@alkanes
1-azabicycl o] 3. 2. 1] oct an- 3-one (see Stern

h |
J. Am Chail basgunedsssly reoqaizedrysthyse siillpq md@%%? theaé‘%e

| S ORI nEdiREOSEtafed dérifd Be Bé(s(:hgédrh)’fht}@@é!% biyd-eRaaTkH)- 1-azabicycles
azabi cycl o[ 3. 2. 1] oct an- 3-one

4- (PIRSIHymRRY mgoytw@tlw)fp@ygghﬁqzmg substltuted derivatives. For instance,

?ﬁ ?g n@}’g% éerﬁ[gﬁ prfes, ﬁf&s@n((gpgélgnadm%ng?[] Lol BRI IBE.2.2]octan-3-

and
2- (618 prgrkinglvm yd Qndglghyl@déytwn reagtidms axpen of®sal to organelithigm and

oo A FSBBR T SRELRLEL R LR gy
0 ct mv&weAby aosnet ProfReatmi ﬂs{l hweitHarse sAdbsCheniRed 9: 59
C ar ng glIP ﬁoﬁ%?ag&tcgg@g te h 1rtl18rr1TPstolbser9eltdde%Qx¥ l%%ﬁe &%ch@ of

nce.
1 aZLqiﬂan)SﬁlksO [Thu rbhtarhiect 2&($pﬁldhwh)nhﬂlylene) 1-

azabicyclo[2.2.2]octan-3-one with phenylmagnesium bromide in ether at -10°C gives

2-(1-phenyl-1-(3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane-3-one as the
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synt hesi zed, for exanple, according to the nethod of
Thill and Aaron, J. Og. Chem 33: 4376 (1969). In

wa@bkdo4oardes, the saturated ketone and al cohol PCT/US2004/005044
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i nternedi ates provide 20 a synthetic approach to
conmpounds of the present invention.  Sybstitu

2- (PegemBinasf Py fctairémkew e thefrhedrepted iy |S°151@m borohydide to
I m?@!d@ﬁ@il&’oh%ﬁ@‘(@?h@r%@l (@){)yﬁcﬁlﬁﬁﬁn&if 1J-1 @ehbidyclole2 Afobtan-3-ol.

i nternmedi ates generated during the descri bed

s y nThie eléghqif:argﬂlera\aeyue@ﬂ%w}h Ileahtil%r/w&qr% at rpgMBTERERpIe to
ﬁﬁﬁﬂdﬁ 01-sABRYAbat

der %‘wg?{%\f?@é&@ lg Pﬁﬁlﬁf ?g’jn %,ﬂﬁconj u ygt ed engneﬂs2 ﬁ%a%taneélg :
2- ( ¢3stpiling shilidy Therehtlprecnan pe tempy bsclgb@mqezat@nzq 6@@@&6@6 of
om:"Raﬁaer G clf(nlo)cwdets@r bléﬁ ﬁ? ﬁgﬁoﬂlaé @?df’i %oﬁé?ﬁ%."/?@? é 1) to
expose org anol um an gan magnesi um reagent's
in gﬂveZ{QI-@B@m’b é—(b@yﬂdlpyl)mxsh)dhl-a&blc&:joﬁ ZHeotas. riysingsvariations
Ir_lg\ljlgrg%ﬁs%@g%a%? énﬁ]grrn% of ggyﬁ agfds fgﬁ/.lgl}t cz}n7bze)1nsqﬂped on the linker
CONjne@al wtvech-tedibidrbmomaiti (0lgs pyridint) endazabicydlivde.gh qmnmcéldme)
of cuprous salts. Thus, treatnent of
2- (F8%yri di nyl ) met hyl ene) - 1-
azabi cycTiRl drudated] 1Redma nnté’mﬁﬂﬁtewl stéh R rRdgREFhetigl)-1-
brom de in ether at -10C g

2- ( azaicadgi2.2 2lpesensdongialig meﬁ%xt RRRoytunitiss fop Aes{afigtion ) O5g

oct angiRs QAR rBtibh Fith Phosphtks RIS AWV g WEA BBRE,-BrhbrbAOreagents)
PCT/ US2004/ 005044 Er edom nant product. This_ketone

canta giemplkanes. r Eigsedkepics prnsubregipniy P‘%)W?H‘qud% akkgnes Hy gatgfytic

t he : Talkyl 1 b 1
" pURAMNon, proyiding a means of producing 2-((heterogryDallyD)-1-guabicyeles

oct aith 3lkyl and sTbstiguted aib)ri@ubs@@mnts hté ?treoai@am%bp wablhycle Thus,

t hi | |
2 ahy P S0 e Bl S e B A FI R A £2 oftpr e reacs
| of itR n%}mmam@hawlmo@homysto@m Fmethplehet2-(BHeyridiiybmiethl)-1-

can b atlopn inpythe e

Ran g@%m@ﬁ@r ﬂg@Xrgeg-gy IB§5 oﬂtglsla}%ne i eg%%gl% ﬁg’g Balladlum
Pr oeg darb(brﬂdatalﬂst yﬁelds(ﬂﬁ@tﬁ)'l 2—((B-pytj<ﬂmyi)methyl) 1-azabicyclo[2.2.2]octane
2-(1- ph r.idin met hyl ) - 1- azabi cycl o[ 2. 2. 2]
octéﬂé’e Pﬂﬁwsﬁ?fgf@%ﬁgxm%n this approach, a nunber

of al kyl aagBeranystrasestdeivheipdtin o8 Ranleted Rebad in@fmenattdie the
linker noiety between the heterogaro [

ﬁ[t&l C ge g {
pyr FdbHF EvRitigs e aRes (duy 2 (oA RLy L 10
ri ?gfabm}a@[zsﬁ]%t@ﬁ @-Q{)ng ?eta&ﬁl Qith ﬁﬁ]ﬁfoﬂﬁﬁi Rtffe, HiéCAlonGe and

pyri di ny
az apediyre PYﬁHEbQOQ]d@é@ e %ﬁl@mz% & pyidind ppethyl)-1-

Opp%a“o%ﬂ&l‘(') ZG%Z]Bﬁt ed%ﬁ !ré(i@fnﬁn%ﬂttl ﬁ@ cis WBreredURAPLiReiSe, td¥8tion of

reacti o &rus s (Wttig and
Hor ﬂéﬁﬁmdurybméw@e]m@))lcyqleQ@J@tfaﬂ-k@mﬁe‘@ﬂh pRiylamine and

| k
gat gﬁp g %93%50&#9%)? id& Eltok'}ﬁeg@ (ﬂégcgti&x‘églo 19 ((’3 é@ﬂ%l)?%thyl) 1-
plr Edwblclyglozz 4 Z]be:?mtr Odesel a)mh«@d%/at?ve?zmwcd & template for
a u SUDSL .| . .
Xlgﬁ %Hn% th éeagg%ﬁgvxylth a V?Hetg of! g{}{l/zﬁlvl\lg;ag%{[]se(e. g., acid
eX amﬂbﬁdes acid anhydrldes active esters, and carboxyhc acids in the presence of
re agplg)ﬁ%g Ire%igg alqg 1soc¥ya21ates tg%)fao uc ZC&(Q [pyru%n}% methﬁ? 13 one

azabicyclo[2.2.2]octanes with amide and urea substituents in the 3-position of the 1-

azabicyclo[2.2.2]octane, both of which classes are compounds of the present
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wi th nmet hyl enetri phenyl phosphorane to give
3-net hyl ene- 2- ((3-pyridinyl)nethyl)-1-

W@2@biozosed o 2. 2. 2] octane. Hydrogenati on of t hPGT/US2004/005044
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al kene, for exanple, over palladium 20 on carbon

catal yst, vyields

3- By FRfionp! @@ebcﬁlhwﬁwl)iw@fwayat&s P BB PEYRIPD s oy

t angorre@SorRng ARAAR 8 friphbs3Eneth thePrASARE BIBRIylaniROt §iRK

illustration of derivatization of saturat eg ket one

| nt derivatiyescasbg modused ay sinplaenagionagss, NEng By sioglegmgriiomers of 3-
{ -

aza ) cyc & gyrlﬁﬁk%?@yf%%gﬁ%&%lggcﬁb%ﬁ& and 3- (methylammo) 2-((3

for m@lyl)znelﬁtyl)ehmbncm‘éO[ar?dZ]Q@ans@d ptauting yatmbbr Ehlymstam the

taga ;R\éé;/‘Rc)l o@&SQEfB Q&ghénop)e/ f(% ggllé%)glﬁétﬁﬁp a;a'buﬁf 10£2|%.2]0ctanes

di as;andneqmdnced Wy tkeht®e of ﬁeawt&—mnoﬁz ((3-pyr1d1nyl)methy1) 1-

2 3 net hyl)-1- 2 abi ct
BB Y e AR SRt fhaS IMaghRREme
3 ( £ hildite agrichddgd with 4 &nﬁ}lﬁdnﬂi su&y laé (B?tN‘Wtbr)—bﬂonycarbonyl)prohne

bi I 2.2]. oct t
b BE e ColRln &l BF SOE PRI PRBTRE P P

I eagihdtbi@orh &R Anitids separdBlE b tveé m@aklﬁbﬂna@glaﬂ@nmpmduced The
(e.g acid_chlorides, acid an Eéd“ des, activ

est Epiraied RePlisg RBSRS FnhordiedepRe R oRPe Tl by Bfatment with

co ugiﬂue&ase%@ g@iakt%)rerﬁm th§@{=‘t}{ﬁﬂﬁ§r@a§bcﬁ19l PRb@&HEEroup) and then the
2-((3-pyri -1- azabicycl o[ 2. 2. 2] octanes

Wi t PrOKRG e baﬁéamde‘ams% desired awing, fopexappleaugpg Edmandegradation
t he | asses
eSS ULl Shad gy MLl a0y

2004/ memmwmei/yugmmt@@wmmamemodmﬁs such An@-amingt3-((3-

Cor VRl AR A AR AT 2o kB TRAL ol i s Shffomers

of by fradtioyd] argistalizatBuodf thaih@-pﬂd;lumétartm‘mcbbsaps OBketb d@ 13!53 S)

SI n orrer .usi,ng the si n r
o Sl O RS 7 i s et R SR LA B G
oct asapaiyil ’Bhl(smﬁﬂbydaﬁﬁii ofothe 2erhid chy 3-amino-2- ((3-pyr1d1ny1)methyl) 1-
r thyl)-1-azabi cycl o] 2, 2, 2].oct ane
5 %/a?"tal’ﬁgdm Mﬂg Wl?—@r? b %ﬂ!ﬂﬁ élen{swk eithes Eél%ﬂ?éfmefa?fdh -Op-
( 28;031% Hﬁ‘taﬁﬂ‘aﬂ@y%‘lds(a%a{éﬁdoﬂieﬂy kalrabdid, fromlwhiek akinglec| 0
[2 octanes . can be produced by resol ution of the

Ci sdl?ss%fﬁ?fﬁ?f ppeciintep fpmdnaianpheotipr) - 1-

azabi cy ol s2eufatel al&ﬁ&l@ﬂt@rmé‘d@cﬁeseéiﬁm @((3lt§hﬂi§yl)methyl) 1-
di ast ereoneri ¢ am des. V\,hen t he CIS amne 1S

r eaedabigylpl2fR-Hoathy-3-al cq;ba,lqp s§1;y§ las ggplates for compound libraries. For
(S); nlglz'aﬁ(teeétherp OBy, ﬂ&?i@&‘ Iﬁ‘ln)npflé%!a hiR&hotd fdf%kaﬂﬂpl@ b kfRde

coupl 1 ng agent suc nyl chl or 6phosphat’e, a alr
of Miisambe peMamsonanW@iggns Jbpa bz vlag o gﬂ(amlﬁe wéen

ARSI L3RIt P SHRBERLRE A

tr eatuphmg with ﬂi&thytazndbctanimxgahteemd mmlen)dpl(osldnmee@ylﬁmetdn el., J.

t but b i hen
br o s PR b S8 P B s 2 iy ety -1
ex am&bﬁyclbl[sm’lz;lo&ﬁﬁa«fkuﬂe gﬁlﬁﬁiaﬂly, erheﬂ 5—((3@)d1dtnybmtw1ene) 1-

22 ?%LICYC Oﬁlzo?ﬁg Qato3-Ot is treate(P wit Lycfridg o %%%tyi iddide, the

unsaturated ether, 3-methoxy—2—((3-pyr1d1ny1)methylene)-1-azablcyclo[2.2.2]octane,
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Al ternatively, racem c reductive am nation products
such as 3-am no-2- (( 3-

w@idiaayd ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct ane CBEII/D82004/005044
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separated into their enantionmers by fractional
crystalllzatlon of the di-Op-toluoyltartaric ac

sal isdornpdt Rhis givepthe satwpted sHhgr, B-methqay-2- @(%w%mﬂ?m%thﬂkl-
aci &aﬁ{cfcl&[_érm&;&a@ r)éd&lfﬁﬁéﬂt?%? E&h Hehigll (HaRsPefton 20

Conpany i nation e racemc cis

3-ami no- m(se@rq@dralmhwngequms)caqals@h@m@%mg aeyatipg agents
OCt %rke 6\é\fdtclﬂ dés aﬂﬁyd? élrEgXI?d & §na?{s (58 bfo'aﬁée e@%?snatnh oner

tartar
d| a@rlmnmmenesppcs@lbt Thug.thyrveyy dfcmmpm |2€(KB-pyrBimpg]nEthyl) -1-

di ast s_fr t han sal uti Qn. The
sat %ﬁﬂg gr@l ng?f% 1 n{rg? it ohenﬁ?so%aﬁlgteéo Vield3- (8

2- (ﬁl&nﬁ}tirbdhd&b}lb;byl}&t(@bgndhyﬂ)ﬁlethyl) 1-azabicyclo[2.2.2]octane. Such
azabi c cl o oct an- 3- ﬁ(t)ds, c@n a[ﬁﬁo serve as
ten‘iﬁr ° °6“rP°BB CUTRPROIHss f FPE TS VPt ance,

et her s csudh eri@Enaroah 8elpliwal bhgesde aladabadss, usfn@rthe single

e TN SEJK ARCTCT TONG RAKChAp—

PYT indieAMb.) ﬁ&tlﬁwn};e %@@R@m y&hqi%@ 2409 Pﬁ&nﬁjﬁéthﬂ%l-

reacted with E enol via t sunobu coup
?

di edapicelold@edediakPhcan bﬁqucwbhsemlpwghms 2-((3-
ngdﬁrgré)ﬂ‘geﬂ@fll) b- azéblc &o[gﬂﬁggoctaﬁof <o, uE fr‘é Hllaﬁerz&ﬁ&;c e]sf(lsé Thus,

enox nyl) met hyl
az awh@yfbt of EICQhQZ]lS roedtieseitly @%@fm%hOXSrZWheaylpgﬁtICMérarnd N,N-

az A 11*%0%1{65{?5&%&%%9{1:{% glg 8% (ihgsltcge(%n}eélél:tegtars, seP%rable 8?’ reverse phase
hy delirokeatagrdphye tshpydducetli The seftalrted asessatan thzndd hEdrhb'zed to the
met hox 3 -pyri di net.hyl ene)- 1 Cq
b gipl? Birs PG, Y M By by gyice in methanol.
200A1tEA 5448 (POF(-) 5260 h4hi0 @50 ddloridescah be . to Ploidscegliaseseomeric

the saturated ether s :

3 nEthY Igﬁt@zeseee%0%%-6?-m1§1ﬁ@%rﬂ§ﬂnjll-l:aza&&%l%%-?]&f%é:%] The
oct &es 4B iR FRliaAlly YrySthifiYed, bRNhE podbdtid described by Swaim, et
hydr ogenati on. The_sat ur at ed al cohol internedi ates can

al sY- BeMpd LhemdRiATR @8% ating agents (e.g., acid

chl ori deg naReeranbyHpdd8SIos@Rdng %%Mﬁ%é@p@ﬁfbﬂ%@&w
esters and 5 carbanat es, re5£ect|vel Thu by way of

ex appidine ringcenbppiepapdiFPm A hiomo 8- pyridinyDmethyl?1-
az a&aﬁﬁég IQ[EZ% Z%O&Jrfgctlhé Qyn%ieglls ofE Gakch ﬁasvﬂhtegdy been described. For

phenylisocyanate to yield
pheenaiple; uvarﬁeqzmowgbsrzm(egzomywnducmybg prepdgd from the corresponding

az?%}o(fﬁ/ éo%{d)%ugdf %%1}%% ShABfa i gﬁresé:tl@é bed %E%hc‘ﬁ@m%é@&amg to

ar e~ conpoun presen ventT on.
derthegenevaésnedmd dﬁ@wprt@dalcﬁdcuaé Tsavn@huen EapnBasoide @02 (1955). 5-

usin 10 _enanti o
2. (f,g(yhl} W‘J? 131% tc%mmun scallb Ipreyalied rrba ﬁmélf manner. -A}koxy-
as saibatithict @nal@@tc&ﬂi baépspardddiforh fetcarrepondiges -bﬂiﬁo?@)npomrd& by

2S, 3§ 3- i di nyl 1) - 1- .
2 b i 5 Sotum koRte RNk frarmamide ardy v of  coper
r esédéé—li'dt @(ﬂ:oﬁfmg tb&hﬁge%eralbté&tﬁlqlues c;escznbéed by tComlns et al., J. Org. Chem.
rraln azabl cyCl o octan
0} o8 éPﬁb‘i?@? ?f@y day Herog ety ecueMéW F%ﬂé” G- é?sc%‘né)rﬂ @853).
r eas ERfim\-duBst{tbd Lol hn B2 PREAYA AEAIthCappEdpdiaRBhrdind

compounds by palladium-catalyzed coupling using 2-methyl-3-butyn-2-ol, followed
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15 di cycl ohexyl carbodii m de, a pair of diastereoneric
esters, separable by reverse phase chronmatography, is

Woe@dooade The separated esters can then be hyReDU§2ed005044
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to the enantionerically pure alcohols, for exanple,

usi ng. potassi um h de. i n net hanol rnati
( 157 piss (ogiprEHnge %ée‘ialyzweafqt%%éﬁcoa%n%goet ¢ Beperal fectiniques

pr Odééﬁﬁbe‘élb?ﬁo@foﬁpéfﬁr 1 £ MRORhRReL 238619065 THe 5CdtBynyl analogs
2-((3-pyridinyl)nmethyl)-1- azablcyclo[222]octan-:¥>-

Th ecaﬂ’(be@tl@ﬂég Htethe ﬁ@FPSP?fﬁléltgi oribduy apd srbsegduenthidy the
usi [ GC 7
SO A BBl Sty T
pos&®beiyh gnam st heypeenasedsfron the SSrerpe Ferpayngs byt $izuki coupling
py r

gh @ﬁen ngc;‘a&cg I%rl]l)B/ ?& §r_ { 13 Zaglgs can ﬁl%)[bf ufedZ]The 5-
o ct anidy- sxtbhlﬂulsy atdhessican bf prapur@}frctmﬁleabnmdgdmgéhromo
descri bed t
conpotit s bl SRR b iR RRR IR Saroic-
5- bubsiuea Hﬁkﬂkbg%(ian bspaparahfi@nitte dotredphrsdipg S—bmmr:ecdﬁ[poand by

copper cat st accor to he eneral t.hod of
ooRebsp h o apRRaRt et Senh B B bRealTouiat e
( 19R3hniqies kl%vklwoalﬁﬂs@ okiBethistid 4i Fbr@aRRoaness. can be
prepared in a simlar. manner

anal ogs ¢ &RMBY o pepbstibted malogt ﬁféh‘?:%ff”?eé?ﬁtg%’ga :‘ilﬁj‘%g‘t’“gﬁ%?ﬁﬁ‘ be

co n%%géed)ﬁ‘orﬁ %e@%ﬁ&dp@ﬂdlﬁ\%§ Jﬁmﬁw&‘éﬂﬂpb‘ﬁﬁd@ hiaand Sj—ﬂlahéhlum salt
N, N-di met hyl f or mami dé or a copper cat al

acchidamadiates Amangybp ethgr 5 f@é%fﬂtea a@aé,oaﬂé'éaé Fitplscprpgduce from s-

Co "Hﬁf’on%m ?&ilt‘ interlnedidt&: arecgfﬂyhro%g anal&R, L A938hnA g%ﬂloro

Her t og Recuei | Trav i na.” Pays-Bas 74: 1171

( 195@)10gs %blﬁmhwnglpgssﬁrb@h anglpgsdl 5@@@9@@#@38 G%Sﬁ@rcapto analogs.
re

p ?H%’? g%{ié%ggﬁt %?é)g Q@gﬁ& zE@ﬁs@rﬁé&Q g&fgpdl te TR RSl in Zwart

2 nettdhyRecBez'bﬂ)twnCIZmquySfRds WéV\k%Z {1945). RoPc 59RO vehyHOxy-

2004/,0764 RPCT/ U 004/ 00 b S di .

ydt PO AP SRR OrERe T dis MasBBE e BB 5-

gengiaadnitng Qﬂltrinﬁﬂﬁédlatﬁe&df wiied SEEJu@OSﬁbltldlteeltana]Iogs cah.be

Med. Chem. 39: 3235 The 5-et hyn anal

e EsRey ke the et ion t e SLbaepmm o e iR i BhoroBo
subsaqueThlcyo-tudstidied aﬁ@égs@@ps@ptepu@ecﬁﬁ@h melre@ﬁah Gﬂﬁie Bymino
successi ve catal ytic hydr ogenaé}@on r. i ons. 5

5- pAAPRAUN it G ang lydeackigrie ?‘6 %P’@S%]P% “OPpet
CONMPALIEES 50YyanbktstituéARhlofOcan Bk bﬁpﬁ@& R¥MARs RAdtonE thd-
Substituted phenyl boroni c acids can al so be used. The
5- eoTaspedingSrdipiopin salanternsdiates Wik PRRREHER SOPTFF Bi#nidReS-
COr heRRe @ﬁi’édsﬂgl_teﬁ'atﬂﬁlﬁé@can %1%8139 E‘(S}g/\%rtfgﬁ’to 'ﬂ?e%h’e%n%% B-nitro
sodi um azide in N, formam de. 5-A I O-
subsnalagy by deagtie \@igfsfu@amg um apdansiberaxide @qﬁzerdmg to the general
cor [ 0
o SRRl ARSPIONEE 8500l
usi m:gmopmrlmm tq aaﬂrdpmmme t Sprirbwsiee B#iatdnaon sait inteanedigtesghn
o; g{i | b Be Ss\cé)?érren slyrcl)trl]lgs l‘ﬂgercal??o su%stﬁHtQ%&ﬁatlé‘gs %gmg ﬂ%l g%géal
techniques described in Hoffman et al J. Med. Chem. 36: 953 (1993). The 5-

mercapto-substituted analogs can in turn be converted to the 5-alkylthio-substituted
analogs by reaction with sodium hydride and an appropriate alkyl bromide. 5-

Acylamido analogs of the aforementioned compounds can be prepared by reaction of
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synt hesi zed from the correspondi ng 5-am no conpounds
via the 5-diazoniumsalt internediates. Anong the

worlen7d4substi t ut ed anal ogs that can be produp€dU$20041005044
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5 15 di azoni um sal t internediates are: 5-hydroxy
analogs uoro_anal ogs, loro ana
nalBaSeon e S AR ga OB iR SRPEGL: Sty drie ot acid

S- MehleAgd, Qsiag &hﬁﬁi@ues kildvas® (ERIBIaNES et df®rganic synthesis.
neral techniques set forth in

syntheS|zed usin ge
Zwart ef oxyﬁgt&}gﬁtqd applggs ofthg sfpremgytionpd sompoundgygn be used
( 19§5ﬂrep£@50r%§ﬁdﬁﬁ n8:5- a'ikalﬂ}zfﬂ&%x%bstﬁﬁtl% Ebrﬁﬁguﬁgs W‘I@Lt&ﬁﬁ with the

can prepared romthe Teaction of he correspon I Ng

5 2epmp@rmﬁcmrﬁ§dphlon¢ﬁ er marév@rsdmlak@wm e 5-hydroxy

5-F j

¢ eaco EAmSyRE poB 8 oPOM 05 £l DhARA Y LA U
f | uovdéphilic arquitid sulBtiGliboateles s déficientatomatid tags (cand-be
pre

b ¢ ARGl Ut L P ARk RD S, ST sl SR A0 o
pr egescekilidd io dmmetrof orgahio symﬂe;sw5 E@e¢adaivatings cad mceld: prepared

32?%@ Stg‘% g‘?lﬁ%e Hﬁlféﬁcg g(gl}é{(lgg mrltg Pﬁfgbﬁﬁi@géa&%%ﬂlta le base or

pot aﬁsz\umncmmemls&y,aﬁ mﬂle:h aSrialRyil Gﬂna@lﬂh&iphﬁﬂétaﬁd diethyl
an aIQ% ﬁgn al so be ﬁonve ted to the corres
633.1‘

o PR Bt s 4e BeISaiTd ohe HUghsr G AEeedn T L1492
andaREN@tesl @ gaae;%p r}ﬁbw 20) ZBhFZJQ(@% &r typi @C N3isEBE conditions.
described in Mris Chem 20: 129 (1977)

for convef¥ ?‘f?gsugﬂltu%‘ilﬁlﬁ%ﬂgﬁ Pf t(1}F Atoramengonedcpmpgidg Faebe

Apphﬁﬂél'yﬁ’éd&o 5&@@%&&%&% 5ichtbekMRds-AltREuEaRo go&héo
be used for the synthesis of nercapto-substitute

anaFegsr hydrplysis rﬁéul&en &rpation @émma@n@eg &rcpiberylicracid-
Hof

ror coro g afilogs, Hoalft of HE Tyt e by i Buifin
to emiBushydyide hicbls Seiyotresponding S-amaloogthybanatagaci-Aopl-

W' t LA_I I?cq{eﬁghﬁ%% %ges ﬁgﬁa ?ﬂfé&g%@%ﬁeﬁﬁ | Oneklyoxgﬁ gcngi au%stltuted

C anartabagp ibg e éah \lsmyh :rm;ptqpnate afkyHifGum %‘E@erﬁ%ﬁ@t/a%hﬁﬁ@es known
2004/ zp4éﬁgg 4/005044 the corresponding
5- affi A&CE it arv\? cﬁgaélhc XPBFSbri ate acid anhydri de
ork aci g 5- Qb]ﬂbgiylﬁ&mdwf&bsmgltémm@lgﬂblﬁﬁe koeweniienel BOGFounds can
skiJled int rt of ogrganic synthe

%90&%@%4&% CP’[H?SQBH%?S%% yo‘)féaqﬂﬁ% ng 3P @RRIPRjamdgphol and

C 0 nmweuﬂﬁrsz A0oRPotHIE Fith hPeddrORMDQt BB SRRPAdIIBion can be
5- alkanoy oxy-substituted conpounds by reaction wth

t heteduceg o eigimple with spdium Reiolydrise oF Hidm dpmigwpghydride to

anhydahdene ddn‘é?ﬁ@n&ﬁ% 5 Ih?@roﬁyrﬂémﬁ%m{stlﬁﬁémﬁﬁﬁg§ "Pe€e analogs in
precursors of both the 5-aryl oxy and 5-heteroaryl ox

anafugyeampe gonvyefed wepmppinds heasing e elkexpmeathl grolasnatadhe 5-

el e [

1 CEhdR Btdh eacBER T chimble o LBy it and an gppropriate
c heatkgthalidd, gsingédnviationsl techniquéso Sdtemlafivdly dhe Rhyduexyarethyl-

of i i | V Q .

o oRRMCS Rl WP readeid Vil OS5 MBS EDHERE: ) PrRfonding 5-
wi t tosyddigyettyd hnadiess. AhelS-aarborylia lad:lé—siﬂzsamt@lranalogs can also be

converted to the corresponding 5-alkylaminoacyl analogs by sequential treatment with

thionyl chloride and an appropriate alkylamine. Certain of these amides are known to

readily undergo nucleophilic acyl substitution to produce ketones. Thus, the so-called
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via Mtsunobu chem stry, in which a trialkyl- or
triaryl phosphi ne and di ethyl azodicarboxylate are

wao oAy used. See Hughes, O g. React. (N Y)PARUSBBH005044
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(1992) and Hughes, Og. Prep. Proced. Int. 28: 127
(1996) for typical M tsunobu con ition
5. CYVarerbsrpdds (Nomehoaimsdylanide i RLARSN I gR acpeents t

conpaspd Sthe%ﬁeﬁﬁndﬂ% aia Al k&byeg € Horl RadpleOded SEIRRK et al., Ter. Lett.
correspondi -’8 car boxam do- substituted conmpounds.
!

Fur%‘h@ﬁ‘ﬁh@l&]? ysis results in formation of the
corres p?g’?%?gﬂ)xgm%gllbs‘ﬁﬁﬁ thi€d ARidEs oPHP §fdrén&gnﬁgnéﬂ%h199ﬁlds can

Reduct i ano- substituted anal ogs wt
lithd vaerwkimﬁhn lgmrd:sydrrdlw ety dsubstiteted opmpanpdnil IﬁéuCthH with

S- amhmmm?l M‘lfl ﬁh&g SS-Tg) gﬁg eth u&ﬁgt t&t&'& ?xﬁl@g@ %lf fgs can

be prepared corresp car
aci mfoeuiaﬁﬂiarkdltmdpcﬁﬁdamlatsgsae Iu;edrtearoﬁu@rﬁ alkylksubstituted

appLaR prolflgl stevrllagll‘gg t]lg)lQ:V}:l{ill n}lw?{}t%e rﬁ{asa ri-gydtr 53 hSQl Mi&Ea analogs of

kno
SY n{hb @forSnentiofedrcompyiirids caﬁbedlssd,lﬁasptreﬁatbt SeN @k}&daﬂg&o@foxy-

t he af orenenti on conpoun be converted to,t
Cor LR P SRTC oA o SR BRSO ot fpfied
al cahflgs andle a%@dn%nﬁ&ie‘ﬂ'cﬁﬁlboun@@ BRHeNEad oipkdparb-Nst er
grouE at t he pyrldlné position can be 25 r&ﬂ? ?
f or alkorAmbexamjq-HbsEateH AoTBRABHY i Terkiop ithially ghiproforinate
al uggté?é" iRy @Ehﬂ&uets Rnowd RAHGE slhh@d B Qhd SEHUREHNNGynthesis.

- ydronznethy -substituted anal ogs. These analogs in

t urn carbptogephehsmisdestte thesmisserirgd hereiapefatg, £y the preparation of
al kgx x%ﬁ@dte&%aﬁ,%fﬂmﬁﬁ%é 'i)kééérﬁﬁ'ﬂveﬁl@(ﬁi Ezino& elﬂ')f)loyed for

reaction or exa I um hydri de and

appthe pyntla:tss of a+ Ky landy éisuluetutqg@migg% &wm mafigeils for these

tec ues n )
& o i eI f tafencdoliEy 2100 BTy it Dungtt)

to pmmbua;felotzmmocmncesqsowdilasgle&(@t dswmd ﬁ;anémhg{pyridinyl)methyl)-

e e R P Rt

5- ahﬂﬁyicgadro[mazwdtamrvad theg Shiokibatsn teacﬁdna(Laﬁtr eal. e MednChdm. 42

t hi o%ay7 chI ori de and an appropriate al kyl am ne.

Cer tH/119P)t hese amides are known to readil y undergo

nucl eophiyel comp6ids Satbisd ibdlattd Sl dueifipd GGCBetiedsongBknown to

Thus, the so-called -36- RTP 59249v8 Y\D 2001“076449

pdyhmf@hl,ll(;@g@@gft mg@filﬁg,efsr &3glescrystallization, ¢ omatography and/or

(N- gBipGy- N- et hyl am des) react with aryllithium

reagents to produce the corresp ondln% di aryl ketones.

For exanftecompeendsef Horapulastl agd 2 canrq obtaigadiin 0pt3f4111y peyg Form by

( 19?%21&1 > thOS ¥ dAc%X@FﬂJ&%m&iﬁ@é@vitﬁ %%gstﬁﬁﬂy%hdﬁfs OF weusmg

af of GMeNtT One conpounds can be converted to

cor oﬁsplanmrﬂgaﬁmwatﬁyﬂalssubst i tuted conpounds by

reducti t ted into additi

5- Tosyl gi)g(}i/evné%) ds OEF% ﬂlt lighana ééagfohgﬁrtlﬁeconveued into addition

af osaetmmlamnaetabcﬁrqogmwcbmddanheadcson biesugls eladid inpmagpropriate

5-al kyl - substi tut ed unds via.r | d

al k@?ﬁyqnfg |el’}?i’?131§1 P Or%anll-{/rspr SR B C%§ o 8gaglent}zgql Ognsgtg?r ora
chlorinated solvent. These salts likewise form part of the invention.

Representative pharmaceutically acceptable salts include, but are not limited
to, benzenesulphonate, bromide, chloride, citrate, ethanesulphonate, fumarate,

gluconate, iodate, maleate, isethionate, methanesulphonate,
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the af orenenti oned conpounds can be used to prepare
5- N- al kyl car banoyl oxy 10 substituted conpounds by

w0 e@eiaam wi t h N-al kyl i socyanat es. 5- Ami no- SsubBCT/US10841005044
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anal ogs of the aforenenti oned conpounds can be used to
prepare 5-N- al koxycar boxam do-substituted conpounds

by methyienens(Bioxynaghtagdte)ctilrate ofxglateapadmorisphpsphaigsialigylate,
tec ues f

or AR HE R et g, BBSE AR Pl G Pidna @ hemigalactrar
desarldgmmttalmesmlts;before, for the preparation of 15 the
5-substituted anal ogs of conpounds of the present

i nvention, can be enployed for the synthesis of 2-,

4-, and PnagpinpAdentst ed anal ogs. Starti ng materials for
tzh??i taé%na%]: cmn&or rm%t rllcgog | Irll)gflfsglg;%\;ﬁge )g %lrgea%dé) Re%%atives of 3-
1- ag@alloCN@3-Blrdidy PletiBg) BASDicyas[NED betase) t4EbediyfitBesized-in such
and 6-am no- 3-pyridinyl)methyl)- 1 -azabicyclo [2.2.2]
oct AFEBEUEr@f fodpcospQEaty a uglide usefghin diagnostic imaging. Of particular

2- ({ierBY Eu‘e%d'%é{ t:%rH},%u'ﬂbﬂ thatincA81ca38B8EYEsbpic %10%&@ E@H%s e,
V|at EIQ: 5 gza in reaction (Lahti et a

7and fledike. Therrompowasts Grrize reiplabuR spyPEavaricry
gn :j Pf’ﬂ)’c{sltf‘ohﬁ dFdl’ %kiﬁ%ly%trm%cﬁ\@é df tllﬁar}gl‘f@eﬁ QerleE R 8e Bled within an

e art, I ncl ud I ng, for examnp 1
cr y slkall Halideor anyl hammm@gf@pm}lladebﬂe a @sétomdzdp gwch a35'C

opt PESPF PR s oRH (B TRy PO o Ml O e 1

accor dangBe indtdnbe, chimereédlly m;abh&t—(ldnniﬂh}dmuby)ba&iotogacid (Aldrich)
t | | t d f
ror ienicheb sttt VR TEREM S § oS Tt o

add (thtn@thylaﬁﬂlhdnﬁmv)bédzoz&e nk dexcabeddy Wigaete aatKahl) ChtheBer.

For ek e hereentof G PR Gl SoRuR i Gflonge b

ket gag, refRite@tin SimilaF ccfmpoﬁﬁ'ﬂsoby M&lﬁﬁfeﬁféfch&@ {see, FBEiBStance, Mach
salts |ikew se form neni

RopFibefitlded Chep b R klnoBand ki e gl whr@esd Compd

| NClRYAEHRIML 4R 58S (2@00)2 | Ths&Rucldophilib 8REARRE SbksiiSeAleSotions are
brom de, chloride, citrate, ethanesul 1;1)honat e,

f u rrﬁxrpala@}’ cargjpd et rradléleﬂwbwléct@de (Fith @R tvahoyt Sigien Fesliery), using KF
7
R R S A S
m t péded). Wher ‘AF as uspdimweh edlsﬁh@m@n@pe ﬂl@eﬂbﬁwﬁ-‘aﬁceﬂ results.
S uc ghﬂ %!ir%b@ﬁ%laglla%%r?be %Elr {yrc%fl@ed thfﬁﬁﬁx |2| éﬁqgﬁftﬁ@lﬁnethﬂ) 1-

uenes tarate Ctarat’e
S aI hmbw&clb[imﬂ]ngalkgemmg aﬁeoﬁ zavanetyoxﬁ‘pﬁohmws dhowinto those skilled
presen nvent 0 am d r| v
o ot o (B eh o eyl Blet b S R, 2
oct ane)infdaeing)- BynblesbRe]bet-ByEH- *flucrobenzamide, which can be
used to specifically image a7 nAChRs.

Those compounds that include an amide or urea functionality (i.e., X and/or Z
= NR’, R’=H) can be readily radiolabeled by alkylating the amide or urea group with
a radiolabeled haloalkane in the presence of a base (i.e., to form substituted
compounds where R’ is a radiolabeled lower alkyl, cycloalkyl or arylalkyl moiety).

One example of such a radiolabeled haloalkane is 1 labeled methyl iodide.
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a manner as to incorporate a radionuclide useful in
di agnostic imaging. O particular interest are those

w@eopouids that include radi oactive isotopic NRCBEUBEE4/005044
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such as 11C110 18F, 76Br 1231 1251, and the |ike.

of - MESPRY DAL (e QPseSRared oY 3 EadBitiehr hdtes Chtl 1o

hal xR R) taShe myd. bﬂleusﬁdmyl\t_ﬁi@]nemyl aérkaahmg abihtRIndd can be
aryl halide noiety or functional

r adPWiigd by a@msmévﬁr%tsve fmepqafﬁyfe&@’&%@al 'weﬁﬁ lsahlt% fRey |
(e. &consﬂﬁhtalyl The M0 %bléleﬁtineﬁ-gr[‘ibﬁid@ R bd Ppepdr&d act g S e

commer ci al y avai | i met hyl am no) benzoi c acid

( Al ghnershinethod desstibegrhydy- tlemgstrega o %ém’f@h tMagh @3(6) 1037-1040

i od h

RSB0 BRICdb B 1 e oy g o
W | fiokidet Ter ' Gredrbkta Hioxidels tepped WBing 44 mqleclxlmle(vgg @hjch are

]:I'lh 5%1} I S uerhe}féf storg& 1n%f1e§ﬂ%1e£ J‘E@“@%a@ﬂg}ﬁo aé?ﬁgéo%%gé&%m‘mgl the 4A
SeVRbRtulieseas By Rsasing &)&QSO‘fG) rTher ¥1-eaiben dib&iddis tietn calried in a

J. Med. Chein. 36; 3707 (1993) and J et al
Lab&TPBP! eoTAsen aBstraragh IBBWS?Sﬁ]? Coaslmfeﬁgﬁle umﬁéfé%(ie n
nuclegaRakdfinan ATROMBEAL dfofRad istréthbva bFr @a4incQA& a 8ft@®gen flow, and
typlcally carried out in dinethylsulfoxide (with aor

wi t e dighitga plymipgs bydr@ﬁtcymples}Sﬁ@enréwdm&fze@:gr:tfa@nﬁwwh
SO Uﬁﬁﬁloﬁfc at:ﬂduﬁfdrﬁiﬁg ulmaﬁéﬁlﬁﬁeﬂ\% ibdiddi 3B, fab8IBd methyl iodide
Kryptofix(r) 222 15 en 18F" is used in such
a dragiedsasfened byrawdr Bup @MW@P@ veseql gontaiging e matqrigl 4o be
car
ngﬁ%_ Ee ?@é ge)s]]ﬁﬂ%} § %H& Elle 0819(91 nggwééeg{sgg/ %olm oundzs aiel
o ct éewel)lbedus Hetgi] alroye, otmd @Wmlt%yamlab%mmgersis IQNDWD hepised
t hose ski.l l.e t (sone of which are descri bed
pre |8 8%#1%“}' “Pogeg“gtn"g*f%ﬁ N-(2-((3-
pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-4-18flu
benz . Whi ¢ used to specifically inage
ACHT ageutical Lompasition?  hat i nclude an amide or
urea f u nIle d@ﬁ@bhﬁdﬁ dédcriBed heeim by Herm(Z)rpcﬁﬂed:mhR)hanﬁﬁcaH)cal

can be readily ragdiol abel ed a t he am

ur eSCTHRBIHI N SEE o PPt se e P S A ] Hecepble to
pr es2AGeoRitidh HagRrdek, a8d/or foGrehd ﬁbﬁbﬂ%&i’fbﬁﬁg@&n the condition or
conmpounds where R is a radiol abel ed | ower alk

cy c Hisendgsy | The pharppeeitiga} comppsgiiopy descitprd héS?é‘h‘ﬁFl@d%‘Pnes‘I’j gyere
ar @Qhﬁﬁuﬁ@@éf%nﬁﬁh@ﬁﬁ@qﬁld}'& ﬂalﬁaé:e%ﬁ@ilfé@cé’%ta@hé' salts thereof.

i odi de. -38- RTP 59249v8 WO 2004/ 07644

PCTCUSZG0mp 0089 d2n beisheyad asiapanii mixtares ROFPUEERIATREES-

by A. G - - 2

(1998) c am‘ééeﬂnalglgl Ja'll tge] ?Oé%QHds%gmnuﬂétereﬁjegg var§ Qﬁe

N[ erﬁl}dmmhgldlre puficrabln adiglntsmmyﬂbde@am Ygid fougmvfithinga gpjvent

" Sopicel BFigtbiir B PRBRRY bl G Wil 3y Ak ). ety

i od E@iﬁpc&ﬂﬂnbﬁ)r prad pthadtrammonaﬂmdegnltsotabhe:, @pgdcse lcaﬂe,\t/sé ;yrups,
tho escr .

rzng ( %13 . ng.gis?nst 1rt§l/lglgiﬁell'atl.?%ﬁ%su%ﬁ f‘?‘i %18% release capsules

irr Edh@bﬁ@odéﬂcﬁmbelﬁnhﬁhte@fmirm%sepﬂbﬁﬁlLt@llmglullﬂaﬁ-draulhmn doses.

ﬁ;?é%%e%ngggﬁtgong \%r,elblg qug{i gl)‘( se(ErSsoll1ﬁ fo 3 o ?r(ljpolsll onsgmélludmg a

liquid pharmaceutically inert carrier such as water or other pharmaceutically
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subsequently stored in a lead shield. The 11C- carbon
dioxide is liberated fromthe 4A nol ecul ar sieves by

wheationg4de o -. 250C. The 11C- carbon di oxi de i s PEENS2004/005044
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carried in a 10 stream of nitrogen and trapped in a

vessel containing lit |um | um n h

tet foaw&lalsfhawﬁﬁor Sepiso LR I i PaRe L S apyg semisolids
heak'MléBQn%tﬂbsiero@glﬁﬂnﬂh@%t and the lithium alum num
hydride conpl ex is then hydrolyzed by treatnment wth

hydr i odi Ehegemgositigns samalsbelagdoinisters éa InjEgHop 1.5-gairgygnously,
Th em%r]tﬁuécﬁﬂﬁ% esﬁbé'{ﬁatnl@é/dsl}l RflapGitoreRily, PRrabit@REY QB&zﬁﬂecQHy, and
carrier reaction vessel contai ning

mat eam@areurweb@cqlsﬂmmﬁweapwdnmnetraitlelq mthwef@ﬁ% @cthaﬁ af

ur eﬁl %991% aﬁﬂaﬂg c @1% li’&rsiﬁ) %ctfoﬂ'EPeoddél o%q Y{é@é&fr skﬁﬁg tﬁenart and
det ant ove, r ting radiola ed conpounds
caninaluge S%Giemd soltigons ratine, pudbpHogphiateeiydicee? salxeh Ade compounds
Pharmae ost| 20 The C rj

her &% é) msgégor Porat Sal&l1 nt'G ph r(gr'g}g géd? g%g Rk Roth

c onpa@slisioh ﬁﬂﬁpt&ﬁﬂadﬂﬁiﬁﬂlly accppteble hquld ocmixtire pf)hqlmls)

di sorder_,in a ect ceptible

or a1 sor TeroRltAhy SingTe Rea et Sine U7 plafiftb e

t hereeRNghinihRfatdh. Feinf04tdas usefiin Qor@hﬁdl e iktiatel, such as
conposi tiaons descri bed h rel i.ncl ude or nor
conpiBAderes aegyelngen o SISH E‘F A AP iﬁ %Saqap 91so be
acc @cﬁﬁﬁm&ecﬁﬁ'l ihifa1dibg (E0f in tl?e'sfofﬂ‘ﬂ lof zﬁi aeﬁﬁﬂm&&d&szﬂ@rbr lasing

enpl oyed as racem c m Xtures_or pure enanti oner

Thedﬁﬁfﬁw\rthl% afhecyper BEforh %H%B@elgﬂ@ 49007 %@éﬁf@%%&ﬂ the
var Y1 I8fe of SRS llﬂcbl%@lsatcﬂrh%reﬁl{ afigalky);asktdnyst.er ﬁﬂotwn

orally e.g., In qwdformvmthlnasolvent such as

an ﬁqmlédm gamdemﬂy &1 SHIRg A tragsdeamalgatch ltsmgﬁecan@,legy fpatis

car {od). Although it i ibl

o el A8 on RURRR b A0 GBI, o i e

C aptoeetdsumsty]r th@ sqmBQndsrid tscfbout phmisylk aativk g@hnmgalham@referred to
latin capsul es ndtlrre I

Gonfoaste FRRESERnf BF o 15 BB ERRR Y R o forlation

in milefﬁqi)dnear(dref&uﬁ»mmdmllﬂmesn Preferred corrp05| tions

are in ljpqui

i ncl udi n%" Anpigry aﬁ%lgg]spﬁéﬁca%lgg%pp% ‘sj‘Lfcllo'A;;glFlH%L},ntds 3%‘}, be aéalparent to the
Suckkingd aadagr TS uRfl@ks FhbdsEb@fuilakiod day def@fd ofiie parucular
59249v8 WO 2004/ 076449, PCT/ US2004/,.005044 conp a]{h?

| i qEPEROSHIoN SEe) 288 fhiedarioalar BRISGEEFVith Be (RGP

I el B128P6 G Bdiiah b §uidicirriveihht SR BB, @qiddes emafsified or
skill in the art. The conpositions can also be

adneentap eprésin splvenis sjigbls tg the mods of adpnisiaidous| v,
i ntranusey &prsm&weﬁ%@m aﬁieyed mteﬁxﬁmrylo& eneahdsl,

intraarteriall'y, 1 ntrathecally;
i Nt coimnels; eonetAmtor eQntla)ﬂb@/ratq tﬁ@m@me%mmm (&&r 4mpagmal

i s [ ject
5 08 25sLE2 58 ELAGH B 4RI A0S0 b gt
ski héministeréreto arlmmamuemg nbladdiams%edem ofclop asdibg mpwher, of times

sal Ipgreday %]ag the I?)ﬁ etu?lceﬁ lf'(ﬁrin%ia%gn aald{nlﬂﬁsterl—ﬁ] EarCRFPOUN ds

Preferably, upon administration, the active ingredients interact with receptor

sites within the body of the subject that affect the functioning of the CNS. More
specifically, in treating a CNS disorder, preferable administration is designed to

optimize the effect upon those relevant nicotinic acethylcholine receptor (nAChR)
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can al so be adm nistered as an infusion or injection
(e.g., as a suspension or as an enulsionin a

w@basoeadut i cal |y acceptable |iquid or m xtureP@f/US2004/005044
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.usin ot hgx@ means, .for e ?t al
i

l'iquids). 10 The fornul ati ons can al so be adm nistered

adnt haxe al}:f#%p}g)(n nﬂg)&:n& the CNS, while minimizing the

ad rreﬂﬂécsstdp@h inficle-Bpe RecBtor SVHPES IGtR: s@ﬁabl@h@thmlfbr dﬂﬁﬁﬂ&enng
to those of skill in the art. The conpounds can

be thsgamAPEdEPlbe BRFsohiRNPRion 8F¢ d(eécr@ed iny 4. St Prgert 81&°n§ 894,231 to
an 8&fRSPAL, flelcBREnt98ERhibY arf herd ﬁgo &%leki‘ﬁ? Eéfex@ﬁée' cles

of the type set forth in U'S. . 4,922,901 to
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i nc [

| PP O RS bl ool h M b brpol ARG 1] o font o

t r atred erpn@lculptadlmnderum auditioe ¢¢1¢f&cm§yam¢mts af ¢he compounds

ConHEscrl e%lhegém plhh elft'r ﬁ.rpo gs‘ri‘trl %ar?eﬁ ﬁ/_l\lclé& various other

Corpora RS ST D8 adm nister

t h ecanynents e&addmvem aﬁ;mnms oExean}ﬂmy hohmm«:auaczﬂ]yeamwable
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t heVifangng, mengrals We@éﬂcwteqorﬁﬁi ARHAPEPEBR I HA PERViflegdditional

| O fhpSatcibefdrit ok 680 tREnGhpeitic %Héﬁ %F‘ fhe pﬁmﬁa&uﬁlbﬁd

or 25 contain certain solvents suitable to the node of
adnfompssitign @act IHadepRyrasng umeteatal side eAigers Hiat¢aabe gmposed

i nt ] £y const ant
or - Sotier it atphiinafin & & AR ARIIALE Co0T
manmmal E@dppmnae dwssé thecampougdtis thetcaniriunt efffoigye tpipgpvent
co s

Wd)ccﬁﬁrﬁrni}% %gﬁ%)sﬁm&?gns ggt\é??fsgﬁao %4) &?ﬁ &me m%/}hsz %tgﬁ?eﬁsorder
n unfrem vdficlt therpatieBGsuffers. Bayeffdetive ztrhamnp'h aherapsatit poaint” or

GG MR R

r ecefth@bpeusit bES MHUB teRultineinkG@ytivefprdvBatiildd jne sinehinsithe
aff{fct the functioning of the CNS. More specifically,
I5¥4% ng a CNS di sorder, preferable admnistration

i s desi gwaéh fr&utin® PN dlsi‘)rdeh enefftabt akpem of b&ﬁlﬁbund is an amount
rel evant nicotinic acemg}/l choI i ne receptor (NnACh

- 40suffrerentdopacs posptetniend y7ig bavicpetithe Moyrga fObBS £P4relevant
su bfe}éf\ﬁlgé sﬁt@@ﬁl t28in AP the kg &t attPR M ddi Rt HE &dtivAR biv@leQhnt

le mnimzing the effects upon
rrusﬁA\@hE Wiéymé Ccept RIPVideARUgQSEBSmiterRepreQn. thap Fesuliag mﬁ‘?@ctwe
for u
BRI G of BE SRS ' g BSERY g
t o ddmiinghthe bnsgt of the $yspems o thesdigsirdanh irmhtlmneomm élb@rder is
I ncl% B?Js%ﬁ%g akﬁgcrgeﬁg gg}ﬁneptémg &s&c?a{t% rd‘fsg f&r]cl%es’

t he conpounds escr reln can
amelioration of the recurrence of the symptoms of the dlsorder Preferably, the

effective amount is sufficient to obtain the desired result, but insufficient to cause
appreciable side effects.

The effective dose can vary, depending upon factors such as the condition of
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part of a pharmaceutical conposition with other
conpounds intended to prevent or treat a particul ar

wolt®entan9 | n addition to effective anpunts of PETYES2004/005044
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conmpounds descri bed herein, the pharmaceutica
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? TR darprisid ecibis MlaRtlc hiteyfi Gl bR R
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Pr ef @bABheé withhBe mefhb&Cdekdted B! cahfsr)r&ihkfef dofile@Bkret 6f prevention
obtain the desired result, but insufficient to cause

appPlibe Bsersssion (Y disqrders, prsligpleaynpioEms @6 S Sdisordess gnd

dep 599150?2&6 RN lRGEOL SIS HER@e bIENS ARGIdE ;SO The faffecnéeiamounts
RTP 59249v8 WD 2004/ 076449 PCT/ US2004/ 005044 the

pat pithese compoundy exeitypicadly belnw the/ipssleme carcentrasion ragairesktp elicit
and aﬂ%& Clabh Ssﬂ%%ffMé %} ek ple ﬁl&@éﬁ?ﬁ %%l'aﬁ'x?é to skeletaltnﬁuscle

conpas mnrstere man patients
ef f ¢ ¢ongpodndseran bé admyipistedd iv e theopads edey &l lelch certain CNS

' eqHlsor Srs %r% eatleg %r?c[ cI:err] 1nts e FRPSH qgoih&l. %ﬁeaﬁ%g Lffective dose of

the compounds described herein is sufficient to provide the desired effects upon the

CNS but is insufficient (i.e., is not at a high enough level) to provide undesirable side
effects. Preferably, the compounds are administered at a dosage effective for treating

the CNS disorders but less than 1/5, and often less than 1/10, the amount required to
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chr #hesf 19, and frequgatlyzat leagtahewdOP aigf &bt/ gitieat eForlyan patients,

‘ho P . . . _ . .
onE cHEAHL UBE df ApiAFCm R Ry R CORRIIANE B ShpEound hich
anogaveslly doesgot eceainbentdiop rofteh dogsaohowse dboni400eand frequently
her gi ravi .event i 5. 0f

{ hetsh pof 8RB A6 1% BPRLER. Ih ARERUEHLI Shpo o

of @NSntdgeuslg edsinistena 2 mebfifetiat dost suchaha tidegnesatratdont dighe

recurrence of. di sor.ders.. The effective anp S f
 noSa Ty My me S RE R or Bl ke R EERbfU wimE: ofer
congen bedxicasd J0agulr, and froquehilcddes nateycappoaghdbl e si de
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are treated and certaln side effects are avol ded.

| deal | y, Therfemppynds e3nke wierte tispt thessdyRed RpeauAigigns and disorders

dests iWaRg JaRk siﬁ@s drhicodhitic6inpiindt RavebeM H8pdsbfasdfshpRbcs.
effects upon the OCNS but is insuffici eg;%g.e. I's

not Sest Tox ermgie. SYiblisgts of aly &rye NewpPerwmede” (5l 994 Americ et al.,
sid 101R [yt .

S ne NS BrLERER 1171 1968 Welorileh 8, ZATRYRI B Brugs S(D79 (1996),
CNSBetichenifaié pls JoBharineed. Expafiet/ 879:a (B196k dinpéslks et blad.

200 S PR TR0 G050 DA B RIAlRoL By, Ther

ef f 224:390t(69WyClaariptial.i Amsriiesidogyedd ;1447 (1999); Lavand’homme and
Eisenbach, Anesthesiology 91:1455 (1999); Neuroscience (1997), Holladay et al., J.
Med. Chem. 40(28):4169 (1997), Bannon et al., Science 279:77 (1998), PCT WO
94/08992, PCT WO 96/31475, and U.S. Patent Nos. 5,583,140 to Bencherif et al.,
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effecti ve dose of such conpounds generally requires
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( 1999pd adleliscased el baBY7) , Hol | aday et al., J.  Med.
Chem 40(28):4169 (1997), Bannon et al., Sci ence

279: 77 (1998), PCT WO 94/08992, PCT WD 96/ 31475, and
U S. PatreptmdNpst ci9s DR3rdbd0 to Bencherif et al., -43

RTP 59249v8 WO 2004/ 076449 PCT/ US2004/ 005044
Examples of conditions and disorders that can be treated include neurological

disorders and neurodegenerative disorders, and, in particular, CNS disorders. CNS
disorders can be drug induced; can be attributed to genetic predisposition, infection or

trauma; or can be of unknown etiology. CNS disorders comprise neuropsychiatric
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More particularly, the conmpounds can be used to treat
those types of conditions and disorders for which .
ni cHedrdire newriosigpldkiscases Adaenselilinpsiey ang inclydg ngyrodegenerative
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09(12) | 530D 2008) | PO WD 08/ 3505, e VD e presen
90/ ingEtion insieric po-sshilextsansatia (serty Gse 0 Eaimers digragelyispile

02/ d088a (dgﬁgnﬁ%f%/il@%er’?@%m»%ﬁ fhenffs miMBlinfarct
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are,. ehy. i t ) f 204 hei -
ot irdfl R SORDSR BRR, &GRStk lBR) dhscssive

t hecaypplsive dondsisy Tovrote’ wiyindronROmdst cegnitivg imhairnagrit €dChnage-

t he man ment of the ntioned i

onc e Py hpdfed A AL PR e BE In? Lodth R AR SR
t 0 aHigh aiekerelitbiboracihssqudnog vedichnlisn, ion iramumeiefigendyhat

m ni m zes effects, upon. NAChR subtypes.such as,.those

{ haly o T AR itk KSRl T dwétgﬁaﬁ’eitlg altqrfiqns (sggh as,
be feeomld, sethyly) sawigeitedtish degicdadiésve laardngldedicientiys, acute

adj usting the dosage such that a desi reoLae fe%t IS .
obt & PERIGRURIEIIABRYS SRR D RHATROHBPIC [f&g Gelerosis,

r eqplipf stRrREN YRRl i@hiofrbsant arkl @ebel begisdl udlifas. In
pharmaceuti cal ~ conpositions can be used to aneliorate

anyadsitionphe sompRUIBAsCaads 9e9dde Bertwicorng Hgicson arghiefi 4hdns,

di s iGorld : SIRNIAH kY EopehRE§LE. Lfalcohol

di Sg@ggﬁ%@@%&q érg %ﬂﬁé Sglfégﬁte ed are dis g uss e?j’e?ngo C? ectoa(i)
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condi ti . ' . ¥

o ST A9 L P CRIBRl 088% ih hHe
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The disorders can be treated and/or prevented by administering to a patient in

need of treatment or prevention thereof an effective treatment or preventative amount
of a compound that provides some degree of prevention of the progression of a CNS

disorder (i.e., provides protective effects), ameliorating the symptoms of the disorder,
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di sorders, cognitive di sorders and cognitive affective
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otinic acetylcholine receptor a7
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of neuropathic pain, performed as described in U.S. Published Patent Application No.
20010056084 A1 (Allgeier et al.) (e.g., mechanical hyperalgesia in the complete
Freund's adjuvant rat model of inflammatory pain and mechanical hyperalgesia in the
mouse partial sciatic nerve ligation model of neuropathic pain).

The analgesic effect is suitable for treating pain of various genesis or etiology,
in particular in treating inflammatory pain and associated hyperalgesia, neuropathic

pain and associated hyperalgesia, chronic pain (e.g., severe chronic pain, post-
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t h eadhﬂﬂi@fénﬁ@?hb&%oﬁ@om Sedchb QUi RSt ﬁﬁ&%n\% Bllﬂ%btmsts or partial
generatlgg an inflammatory response. Exanple
ant 3go8iise cdmdCiiRscl osed, for exanple, in U S. Patent
3 t.o Bundl.e . et corporated herein by

20 r ef eﬂsoﬁ%lfellc a‘&?&?&ﬁ“’aﬁé’ﬁt@@ﬁr@éw éCtB{&éiF??é‘FeSB%%%I@Hgaﬁﬂc

andregfonsy totieflantisatioAisdaemBf drRiGiebM8sia. @}ﬂl‘ihah&eﬂeéardmg appropriate
theraﬁgutlc effect can be conplinented é%#
co- B} syptems Iarict duating thecompeida desqrbeck hiersdpcan be found,

herfet Sxandig igB&dséhehlSES: dif) e‘A%%l%Hél@%e SR ReLy medlated by non-
admini stered to treat and/or prevent pain, inciuding

25 AR} Mentizic apuichpling FﬁCéptaﬁd’ Je GHy Fﬁ”ceSfp 11 0¢4): 32636 (2002),
an aih&ﬁﬁér&te@ﬁéré%'b&i‘et&fen&q 9#‘19%&50195%? Gl o@es%?%lﬁg ﬁlh%lt?o%nof

be denonstrated in nodels o ersi st ent
pai angigehesis Andwerlinlapéit hiro) el anjmad mddelmmﬂ aagoghakmcu{ae;d

" gD E O ARG
thewcomphamﬂm:ﬁmeuﬁﬂ aﬂ&ﬂpumaht rat nodel of

infla ani c eralgesia in

30 o UTS?CB%%(%P%VC uBRBAPE: feriosor F@%% e Ropnds deseribed
ne teeyirainbinde NECD(, oviiigh @fedrgRat6atRfichidet, Hre?astsddfdiﬁ?b%aecolon

f or treatln?wgfln of v ri ous, genesis or etiology,

parPILOr TP AR e U SRS GFYPOTR GO, Hypopharymx

as serimntdesByRel Al Ssind, stORUEHRR NN, pzﬁ@fegs &R8noma, liver
assocj at ed h%PeraIgeS|a chronic pain (e.qg. severe
ch rcalmn@n‘ﬁagql‘l aeggf:arcmoma bile duct carcinoma, small intestine carcinoma,

urinary tract carcinoma, kidney carcinoma, bladder carcinoma, urothelium carcinoma,

female genital tract carcinoma, cervix carcinoma, uterus carcinoma, ovarian

carcinoma, choriocarcinoma, gestational trophoblastic disease, male genital tract
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operative pain and pain associated with various

weondtddens i ncl udi ng cancer, angina, renal OPCT/US2004/005044
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billiary colic, nenstruation, mgraine and gout).

Inflanmatory pain nmay be . of diverse. genesis
i nctaganered JFS G G AnaRe SeFRA) Yesi e S Fatst E"Stes carcinoma, germ
t enQ1ISHRAEN! dddScrd Glan¥ 36 iabink, tByroldRufcaidaiahidie fafédicinoma,
includes trigem nal or herpetic neuralgia, diabetic 5
n e uPléb@D’lﬁl angfareinopyy S ArEnomBL RPBAEICTRA Telapppnas, sarcomas,
SRLENEAH QR SYRMHORERSUGHRAS, tuﬁ&%%ﬂh%'bra% hiSrs of the
vl
avul sion. Inhibition of Neovascularization The af
n AORvésstuglosseof dpsayes, fimeats off thhmpeingessastrpetomag; glémmas,
| nhibit I om0 hOpRENES @gﬂrgalasz b fastdills, & de&mﬁ&nasby
adnP N steri I'ng antagoni s or certal n’ dosages

par mbmhgagasa Lssltdst)lmofs arikieg ﬁr?o’mmemhﬁpmam mpkgbnaes (suchaent
condi ti ans haract rize .
oo okt R RERE P S ol S A DI rurmors of myss
canfunpsiti¢shad thasus Thall eiphoina/iaikéyia), ahd aﬂidnhmbly arising from
ang{ygg)gney s and/ or ischem a-i nduced angi ogenesi s.

P4t i zati on associated with tunor growth can

al so be THokipb@dls Byn s RAmMiséred in@nfunesd viggtbeTokens of
described herein that function as antagoni sts or

par Hitiafances Gepmens insjudipg caAdRRisTafe it entgPRIgRHPRHIGPT

AR sﬁﬁ%'cfsl-ﬂatﬁp Edr}‘dhﬂy)émr @ﬂﬁ@rﬁ?clﬁ hgd ﬁf&gik@,%ﬂloﬁ anti-VEGF
reS onse to inflammtion, 1schema, and neop asl a.

AFfElar p@@&reaﬂlrﬁgmatbﬁ%m REERIS, ASARGIARE KRRYHEIM the At o
f 0 r evalfat d
found. Z%iﬁfc'gr 8&%@@&5@%&5&%&%@ ﬁfezér'%lhlb & .ﬁlaﬁﬁé'r e th‘é? Qrekigrgete to
nov sk tamgyistigeirexpaplhvbs comngiedssan b@/admnlsterﬁélun mpsphercs,

TSP S5 SO O BT B iy s

r ef mlcmaspamqlasgathditmgord iﬁslditmsal}yethotomﬁolgxpeganfbe(present in

Iaa gll‘ﬂgﬁlﬁ%) r}es?rfgg%f)?a% éccf%sfor %&s%g%gﬁllag atg %Qpr Vpr%a{ely s1zeid to §gss through
to therBeridiaf@asss, bedpdeiimtdpiilaihieeds emtr@nﬂmg eurharsraxid administer

20 sapepst Bl o Riima sk foye oo o4 s e pmBp B o

be treated usi ng the conpounds described herein
i nclude NSCLC, ovarian cancer, pancreatic cancer,
br east CScol on  carci nomm, rectum carcinonm,

| ung cargiAgfBe (RFRARRBEND Nis6AES] ABmaldYPaR Y, AXd
car ci nony, esophagus carcli noma, st omach carci noma

panesassulendisoereand fhiifngghe PR EPRAR, thepamnepadsgar be also
car G0 W Brevd b EdrtafAliie BMRionS MiMehsel Mn@ alsbfrs, Examples

carcl no urinary tract carcinoma, Kkidney carcinong,

bl athdkude clammmmahsometstsndl dsdpes disprdomassocipiedait cytokine
g€ n{etle%e EIAELia §&% ﬁda?}p%fe&%%é ,)gs %sac;c%h@ HURDY! U4 Selated
car Ci nofre, ovarian -<carcin oriocarci nona

gestahplenald reoppdiag)bisasdll a5 tihiss md®ationyattdontein RGI WIQr 26/25619.

The compounds can also be administered to treat convulsions such as those that are

symptomatic of epilepsy, and to treat conditions such as syphillis and Creutzfeld-

Jakob disease.

Diagnostic Uses
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carci noma, prostate carcinoma, sem nal vesicles

w@200giomamn, testes carcinoma, germ cell tunorBCT/US2004/005044
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endocrine gl and carci noma, thyroid carcinoma, adrenal
carcinoma, pituitary gland carcinoma, skin carcingong,
henmangi oFHSOmpRITgS, 6‘1?5}%? usedin dinsgestic CHPRSILORS Sgg} s probes,

U1 SEHBcIATySPHER thdfAROBbdife BRI AR, p{)ﬂéﬁi‘i’d’t@laﬁélsl TR prbBdsitan be
tunors of 'the 5 nerves, tunprs of the eyes, tunors of

t heusedrfonegjampleardetsenying thegelatiye nymrbst andir fystian ploweafic

retj b &ﬁ% f th

Sch%/\e/g négﬂg)é?gﬁlﬁeﬂ%&%g@gn%?fmsohpg' ?E}?r{:)rs aﬁlss? nge I?ng I
henaivepoh efdscprefetablyrreniebeed ¢ilue ndamctivedsoiamd meiety such as —C,
chl gLopmsws pl asmacyt omas .and the pl aques and tunors of
rrycogi ? f &ﬁ’boﬁd%ss %Hscfe‘iﬁlfogﬁ'eous T-cel |

| ynphonmereaidiogmidtepd cansbuadd dad be derental wirgdinngn Hetwoerionkfethods

cnPRRDE P {owbt FODTRET TPOREs B oy S Roivas positn

t r eghi¥RBA topbgtephydPPD) 4id sAETE phofohlefidsdR coinbited tomography
anti neopl astic_antitunor a%ent s such as cis-platin,
adr (SBRG-d)-nTheradinbhgle Asforibedabeyeenrs vRBI ittty r8-arfti -FVEGPY
(vagiimicTeRgotRg |iﬁ1§éin% AR RES SHaboR @0 AtrEinu@$fos Yeh about
are known in‘the art. 15 The conpounds can be . )

adni 0 singieadori ', sheehl Bhavariiver 1t amgraberd§ haws ferarkfe ebieh
10 feffich iSddsfed tHUsu R Rlec D REATRAVNIS £ A6h-Burating
adm'nistered”in mcrospheres, mcroparticlés or

| i poswoestionn Thg adwidisteneddos¢scypicallytareedive thetorae ragie ansk

t he j.croparticl. 0 [t

corPSHaL IRl Bhek? TheEabHIRG: s CHlckichRAto dhpatil6i

M cadypiaistratidnds nan-tokicjostmBxtdriinattiar e dappis opricd tetiy a manner

sized to pass.throygh 2Q the arteries.and vei t

 oogt By YR St e SRy SAET, B! Paen

adniNei 596 144tthBoeloApeands | ocally to the tunor. Such

drug deljvery devjces are.known i.n the art.. O her

Di sor der 5§ %X*Qa%ﬂdﬁ Fghbe A mimyger Hﬂn@“’d’i Py r&%e, for

i nf b0pRs, 019, PaicBONG S1950,1a0 6 I2ndOea i SThY dinpdintdIcaebs,

and i nhi bit |.n9 the pain response, the conﬁounds can b

al semigisteerdip ImulpEnR curPosiignt thildniosporpic pier ngredients, such as

congiotd QP of HeRR@RShat %qulsgﬂuﬁﬁrf&%{&atingé@[ﬂgh%c chpdsude.,

aut ol nmune di sorders such as Lupus, disorders

assEempewnds wicfu itsecordpire withsruypag outdBePESEnBINEELIOA MesYy

to | | 99 efubtoYed indSmRLE High plfiy ASBSU. S HaRnf Rb23, 89,696 ¢

con%{ggegﬁ%%%gﬁe 8 %sllna , as \%glpl gs those i nélli cations ?

set Elml¢therich PCT WO 98/ 25619. 30 The conpounds can

al so be QMU &hfofths! DR, ¢S YGnAR subject), th

those t h‘gﬁépe{fr?éeéog@ﬁ ﬁ‘gqsgi) fa%‘#lgﬁ%tg I%g gc?/gfjéepiey, égﬁlg to t rS lé eﬁc » the

congietdnoasf thatchmasungyyithiid (hi sutgevdcadrbeumaged|add quakisipd by

di's gl%srgliria e tgcqlrr]l%%tesl i% o%e? % indicate the presence, quantity, and functionality of
selected nicotinic cholinergic receptor subtypes. In addition to humans, the
compounds can also be administered to animals, such as mice, rats, dogs, and
monkeys. SPECT and PET imaging can be carried out using any appropriate
technique and apparatus. See Villemagne et al., In: Arneric et al. (Eds.) Neuronal

Nicotinic Receptors: Pharmacology and Therapeutic Opportunities, 235-250 (1998)
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conpounds can be used in diagnostic conpositions, such

w@soopoodaes, particularly when they are nodifi eRICT/US2004/005044

i ncl ude appropriate Iabels The probes can be used,

O AR el o Bk YRR e ke
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r ecaphping tebiiyws. The conpounds of t he present 5
i nvention nost preferably are Iabele

d wit
r adi oact e radiighskr compeuads biad, with éléghfi@ﬂy tg sqiectfre BACHhR
123 %0 pek2ek., aPsand pRE&as £ S ANONRL gfﬂé%oﬁ@?%c%csﬁlﬁ([lﬁg to other
conpounds can be detected using known ection
met Hékpsinicabplingpgic meeptergnbtypas (4. &b@psmee@tor EykiyRss agogipted with
det %ﬁs‘c@%mﬁ?é}@?ﬁ s&kﬁ!;ﬁ" % ogﬂ%bﬁﬂdg Qan l?erﬂs&? ésoc&ents for non nvasive

t opogr aphy si'ngl e- phot on em ssi on “conput
t orrugllaalph yf icot{n8PeCTier it keseptariublyagsevithinl the boilhels salbmte

ar e &Hﬁ%}ﬂ%&ly 'vﬁthfr;&ge élg{n%or ?1%&{1%% %s%ﬁ : 1%% glgga)g%%%? 8f2(§15’ gggeases
m nwmédmbmbmllc about 109 m nutes for 18F, about 13

h f 12 bout. 16 h

Coeer 11 o g arbe e R simpeiie sR v B8 indodhloe g

I eC alidgdbsesdifehsdeif a satijedn@lclcatathufiah P@lient OTteandthcl ihiees

The adm.ni stered doses i 1 are belo

¢ angaggigerit o PR SHReE AT RUES Fopapued asdfgertved hérein, and
CONRIOEIS: BE Bin8hP B thatkohPolfi t6 3§18kt Enifdtinic receptor subtypes (e.g.,
adm nistration in non-toxic | evels. Determ nation of

dos &7 tscepinr spRppeduThasp sidllefein therart of waina diagneste togls suckgs PET
in the S?EETOJan u@@fhg %ﬂ?&beieﬁ@&hﬁ%&&@@&cnﬁeﬁrhe1%ﬁ'ﬁtm agnose a wide

U S. Patent 44 to on et

conpetep of etalrdlttmes adirﬂlwrr@trse istidingicngdikterswend tisoldeis gssesiated with
See, , f . 20 . te 9

Lon g%f%{euitloélo.f %%gﬁ%:ag %&(}é&lﬁo&gﬁ%arh ?{)ou's\lgysgi S; %%?l}éisodfafgs include a

f or milavariy cfaifi®d&istasansad tivatlerdsnadnfiog Atzbeinteliedisease,

t h t.h ty f di
o S AT 31 el a0 PR ERsGRlaRy pftases and
Co npmsmiéﬁs uhmﬁm be evalvaed ictials ciesshiabiare gt fyrthnig TDSLPatdaeNo.

prese S refera re enployed in
P or RS ResRm o. dpfomiane O hicB e HREY Sieastuy
to r2bregkdral ch et al. After the conpounds are

adm nistered to a subject (e.g human subject t he
pr esence Ty ol espEeniSe diagnaniis WWPOFWQH%‘@B jbe Bgedin  msghod fo

| maggchi@p %lé}H%‘ﬁlbrgtin?&Jregébtor AR FRPbf Ahudjee Sl ag H@8mhMpatient.
order to indicate presence, Cluantl ty and

f unclibe grpalpqdripvalfes aéleme@,qﬂea a dpieesabln iabelef spmpraing g described
r ecqpfQl to%Hﬁ%Xt&%?andl dded lgr% thé erﬂdl'ilg 8%1%%%@0& o%&ectclgld nicotinic

conpounds can al so ni st er to animals, such as
m cagcep@t sybtypog &, g ah@a7nnqk@yBMyﬁﬂECT and PET inaging

and appadit HEOv 8P EiE g R R o T

al . ifedfion, alNesHoaldalot be construed as limiting thereof

IV. Synthetic Examples

The following synthetic examples are provided to illustrate the present

invention and should not be construed as limiting the scope thereof. In these
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5,853,696 to Elmal ch et al. for a di scl osure of

L SRR L R A e
subt}yqziésqrémpgrtedmmolapnicqntagéer abI y ex_h| bit negligi bI e

non-spechéiﬁfoundl 0 oth r5nic t%plc chol i nerg

recept or SBBTYPHERT %J‘esm’tgt 3801?%%‘8& AEReRt iy B)e%’ntheme 2-((3-
as s gyiidingimehyl)1-aaatsslci[And]|@RARGLdnR) as dB&ridEE Below e
conmpounds can be used as agents for noninvasive

i magi ng of nicotinic cholinergic receptor subtypes

Wt @3-P9ﬁdﬂ99heﬂfyl@eﬁﬂﬁkeﬂﬁéyclo[P@Qﬁh&ﬂ' lRghey Wi thin the

brain for diagnosis associ at'ed a variety of CNS
di seaseBotassh dsenidees 2, OB wplebyes disspbied in m{:ﬂ;anol (420 mL). 3-

di amll&n&mchﬂoﬁﬂé(ﬁ o, Q@m‘dfé? qlaé fadda EFCI e qm'tt&re was

di agnhose disease in a subject, such as a
pat iséried for B mirpathotidnhigaiperatire. aﬂdPNrtdms:t:abomydetmdd(ﬁ&g 0.54

ati descr.i be
Par o) e Q4GS Blokudx ARCIRE £ 1ERN bR R SERGHIRG Th
sel e@tcmh mtX@:It bmame_rl}_'ﬁ]d:@qoﬂlumgshlbpgmﬂsw(tb s@tdEs calfaﬂg on the walls of
rec ose of using
di aglﬁeof? l? %Fﬁg Ve g%ra%g%wg#he <) lsa?’f’tﬁl s Qrgken ppe With
fj he rzrpixﬂstﬂhmg) edéte:d (mnﬁo)lmf&ddtﬁls S)V lidhekk sh)ﬁﬂsaldhgsol\ﬁéd dthe mixture was
I a S o e Vv o1, conal | soraer.s,
i nc I%u;i cﬁ@t égnﬁts‘tftﬁg@ﬁw ﬁgﬁﬂ' sigls eo"é)ﬁlg“ t%t‘%‘bl Wished with water,

dysfanmm thgsdl tobbtahlesmgectftyemW S0Hd. BAI6QBANEGp 18 §)\WP4tSobtained by
stens. Such %gg}ﬁ)rders include a w de varrety of CNS

dl s 8%‘%‘38’%“3&11‘?8 f s © ~1P At iy t%@ew%w #rskoosling ddAs e

Par kidifight. Bot &8RSKere auiticishl AAPRE &IMhAr u&!@ﬁﬁﬁa@dﬁ%s g, 82%).

ot her representative diseasés and 20 di sorders th
can be eval uated include those that are set forth |n

U. So.(3abas mmnethﬁ) 3% l&[@ 2%@ SR8, he et al ., the
contents are ere or porated by

referen c%((31Ryrldmbmethylas¢)elc¢zabw:tpéo[a P &dretzat 3-ane (20 g, 93 mmol)
co mazg%utsg ALl ﬁqﬂetgﬁloyg m;Lg afl t?%%e*&%tht £ mfTBF Blg ?-%Cét 10%

sel ective nicotinic r r subtypes of a's
suc Ralldiva trurretrond&6ige mas add% aIﬂﬂae nmtthte avais lhmtbm/ esder 25 psi

ad a et ect ab| 0
de&%@%g %Irellgiehl n ml{({%l s fltlgég% H%‘l (%1? q slogre{ttﬁgmoved from
bi ntherigirayé by foetry eappratiod td gwsahemﬂd-pyndmt/l)mbmyl) 1-
rece S 7 rec bt ype). The
f ol P%\{}(t"ﬁ‘ao@a?jﬁgﬁ@sg %hwf%f@ﬁ& 1o i (20 Bl ag eated
th ewllh etstemm-t (S0MEI0) dn@ Iahloﬂii‘éi-lrﬁ(lﬂo wirg aﬂ@hlrﬂaﬁ £6i1033okuk €Fhe@S
Iim ng tiereof 30 1V. Synthetic Exanples

oro orm layer was separated and the aqueous phase was treated with 2N NaOH,
enough to raise the pH to 10 (about 5 mL), and saturated aqueous NaCl (25 mL).
This was extracted with chloroform (3 x 10 mL), and the combined extracts were
dried (MgSQy) and concentrated by rotary evaporation. The residue (18 g) was
dissolved in warm ether (320 mL) and cooled to 4°C. The white solid was filtered off,
washed with a small portion of cold ether and air dried. Concentration of the filtrate

to ~10% of its former volume and cooling at 4°C produced a second crop. A

combined yield 16 g (79%) was obtained.
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exanples, all parts and percentages are by weight,
unl ess otherw se noted. Reaction yields are reported

in nol e maEe&EtBedinyethi)I1SdzaBitRIo[D.D. 2§saefahtye§ﬂe2daﬂ ¢heh B8 used
conpounds of |nterest is. to synthesize 2-((3-

pyr iTAPIRFPger Rt 1rpitglds from ypvichythe Sppimngaxamples watesyathesiged. The
des nghtﬁ&@s Jf@l'lémfee §caffolds and their separation into individual enantiomers was
2- ((3-Pyridinyl t hyl ene) - 1-azabi cycl o[ 2. 2. 2] oct an- 3-
one acqnmr&@%qdmw f@H@wna eraeede, 0. 54 nol e) was

di ssol ved in nmethanol (420 nL). 3- Quinuclidinone

hydrochl oride (75 g, 0.49 nole) was added and the

m xtSeatfoldds 2-E3-Pyridiayhmeth3l)-lrazabiyclaji. 2o¢tan-3-o0l

t enper at [ h . 0

ol 6y vl S M RERLAR RN B wsRhatbe sy g e
anmbilg®: 498 g taks @ mlTthee-nedatihdivotioinxflask evabéitadhwith a Vigreux

eIIo dur i L hi er,i .t h salids caki t he
e (Gt i s B 2 B pmpd o B RS S gt -one
wal I(3. oagglgtmmebumcaﬂgnglkeﬁs p), alr?lfﬂlﬂihrrll fsgprbgo;ﬁad (Ilomdrgg 50.9
wat er S ed. en the_ so s di ssol ve
t he Wﬁ‘éﬁ Eﬂdegﬂk?ﬁ?%&?gﬁ’é &eﬁta\é\gﬁ g fskyh fhe mpge Pos tlayvly
wer distifléd e rbienf thb Hfsﬁl‘ldt@bhmg/@)‘ﬂgﬁé’d Wel H3WajeAbd. When the
and air dried to obtain 80 g of yell ow soli A second

or odistigatgyo mgeréb?%?drféﬂpwncwr%@tﬁ@er &Y 2érdlipiropaylhydrazone

fi | trsrdaBol)Othe 4%MRTon Was sthpedBhid ¥Rk BoPRk kO QJ)dl&gto%nblent
AC overni'ght. Both crops were sufficiently pure for

f ur feFeneratyran §hq3yql‘§th:sdyprf Bgoyed Bpmgary evaporation and the gelatinous
gb( cidt¥ Wad it d Wi Eloed é&é@l@ ¢4 l(ﬁi 1%L?an%] 0% Qdﬁégds%}l

2- ((BL1pLy.| Hiengdkmwmglmﬁaqechwﬁlbcwwfcm{nﬂ 2 23nde)t @il tBe

one eg@%“?"?%%?"e bed) %né?eo% n{’MgSS% %ﬁ%n@e 9*&%&?4)?1&%99 gration.

o n dae msmltlﬁgmﬁb@)oﬂ\ba@n&cwmhn&crﬂomdh eolinli (R DA LOMNEH yiidkopon high
d 25 i
P PR Rl AP 8 irolafb ol B Biasbais Y57 pipure of

f i | diaateobyrsr tl"hartl}e eﬁ.&/ﬁmmiﬁédl@l@uraﬁ@l ofi MEp@idies-

i.n
2 B IR b e s Hon asreseamen oS i ¢ ¢
gumeé@dParBdn ofthé §—H/‘€Hémﬁdal‘iﬁﬁf@ With %ﬁé@p&mlﬂ%nfcﬁpshms)of andand
chl or of orm (50 and stirred for an hour.

chl &1t %KWWQ})QM@I@%%{PEK‘%T%@“@ Eémaerale&@rgpﬁé% 39(24):
was 3511e@b mnth 2N NaOH, enough to raise the pHto

10 (about and saturated agqueous NaCl (25 nli).

Thi s was extracted with chloroform (3 x 10 nlL), and

t he conbi ned extracts were 30 dried (MySO»4) and
concentrated by rotary evaporation. The residue (18 Q)
was dissolved in warmether (320 nL) and cooled to

4C. The white solid was filtered off,
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m.) salw@ntef@wstqr@ confymig the efficianeyrpf their prparefiqn. @h@mas

t nenyRtdoREhE But Be 6% B PHO A i o 9584 89,5 min
ﬁ% d ry4, a

extrac S were co r|e over
condentionat ed by rotary evaporation. 20 The resulting

amber oi | s%%%r% aS s f%ns @ h%{ %@ 49 lrrt%l\/ég’f 69121? S the9 Biasdtomers

yi el d) upo RUomtT
i ndivead didsotviedﬁn mlamam @iiol) il teea®d wﬁt}nmmnunseofde ) 20 g, 3.6

dlaster oner cis. relative. confi

2 [ ey Brmedbino it PeFatieie nrsdarogbr it

M| G¥mstraGe e TROARIhaA /a8 fdnabbd Shedpdition; oRAE ksinelere
gﬂ?ﬁ.ﬁgt@g?ﬁrﬂ Tgx?&lléli:%(t]fggttul a\égdtagué:o?xg {\IeéP (%%jlj_,)na%d %8‘9 rRIaCO% (1 mL) and

t r afgn2xtradisd \mﬁ{ &M&rb%h@yﬁb|ﬂ)n F3r QLB of N8 hWalysd’dthe organic
Canpbel |, J. . Chem 39( 2@# 1’@@3511 1974 - 53-
2

RTlegmecmlm@W@M@w 2@%?@9@@4 This gaye 0.061 g

an d §59% yleldg of the enantiomer denved from the 3.8 min peak and 0.056 g (54% yield)
pyri dinyl)meth Z ) -1-azabi cycl o[ 2. 2. 2] oct an
- 3 @|f tha emr;tpmegdqyfved from the 4.5 min peak. Both were clear, colorless oils.

(cis)-2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct an
-3-ol (1.97
Scaffold 2: 3-Amino-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octane

To a stirred solution of 2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]octan-3-
one (3.00 g, 13.9 mmol) in dry methanol (20 mL), under nitrogen, was addeda 1 M
solution of ZnCl, in ether (2.78 mL, 2.78 mmol). After stirring at ambient
temperature for 30 min, this mixture was treated with solid ammonium formate (10.4

g, 167 mmol). After stirring another hour at ambient temperature, solid sodium
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g, 9.04 mmol), N, N-dicyclohexylcarbodiimde (3.73 g,
18.1 mol ), 4- dinethylam nopyridine (55 ng, 0.40

WOon@kN76445) - 2- met hoxy- 2- phenyl acetic aci d (3. OBCBUSZ004/005044
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aquéBds Thﬁﬂi@@eheézeﬁatlmwawltsoa@%e&va@ SN (1Qad) and
( Zotglé r'a'c)é 6 nfih9 ahé Eqde dsqtrlyems s &8d (i @Qf’s}oform 20 mL) and

fil concentrate Ive a 10 dark orange oil

(4. ¢6mgl)1¢d @rgpch layern wez, deied YN @SOu)hfllst,eraﬂ asttconeearated.c This left

m XE% Hovgjglﬁﬁ ob\éﬁ\‘is a al?s(r‘s 159 rc‘ét&c{ dhhl.eth&%_ﬁ‘ éucmvx)as QBQ 10

separ at%e ortrons, par a L

90 hﬁxtﬁrelof Aeatioamidtrrank &imm arohg mthlamnaceoddh@ ¢Qnealmndmg$tlcohol
g&%q The di as ereoners exhibited retention tines

maFFIS%C’defl '5 nmin. The corresponding fractions
from the various i nJ ections were conbi ned and

(aogRgbantySst-Sahuteflrpriutiivey bl add g

LCME anahypitsiuéyfi-B-heraris &diy @83-d, uae nﬁﬁdl)?WSS auaed ioraggigred
the effici encdé of their separatio

i 26 OBFEAETIS THRIDE £ S-DF QG IERGP oAby Bl loctane (600 g
f r aglicQiholdRd: 19956k sPn rﬁ&ﬁaxﬁlol éO Ii‘ﬂL") Kﬁe"i‘@&'ﬂﬁl@ﬁe d)lslsBlutlon, the

separate flasks, portions (O
eac I§leat solviien gag e censaptraied to g sw&@asg |b§ sqwr\‘/@aanormatwn The solid

5@@ q sscggegﬁn m’m?]'?ﬂﬂl atnlicﬁl‘ah o OFH %I?neﬁfalnHlt (1|~_9 ) Ofl“hggﬂltlon was

In net hesé m xtures
vver @o@ed sloely, Gsseioamplent mperatyrerith). thefper 4thuat 6°C aiidinally at -

et Iga@ ghﬁl{]\@e 4 ﬁ%ﬁa@%ﬁ%d MAPR ?fléc?e'a blyg?&giﬁl?ﬁtﬁtﬁﬁlag{ga

wer e ure of satu aqueous
( 2 m&s)ysmldzeaﬁ%nl\h@:l of meﬂiaylolaﬁdymg le8rl dex of wluitesdlidi whtich was

o r g g?ﬁ 1610125‘@] q{aéxpgp ghl\%g%o F(g :IPHT% % Ntagg (? X?g_éobgés 81’%101‘0%0'?‘% layer

fil taed &d mia¢htbrofona exddcabitle acfibms lgyay @efd. ceﬁﬂnngd dr28 @i2,S04)

yield) of the enantioner der fr t he 3.8 eak.
! 20 B4 G0 BPaHe P E oY BTG R o ths fee
fr lo%hieJ i@s s@stf%rrﬂihéﬂ lﬂe@ﬁverﬁﬁﬁ Bf M\edrBorCinRars, N-Cedt-®atoR$&rbonyl)-L-
oils ca
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PCT/ U[?%gg gggce{?nz%ﬂtra%%g nrgcqgstﬁ{]%/e% 9 celnécﬂ % 19t 1%§Hg of white solid.

e reac |on was
The salt was converted into the free base as described above for the other isomer

(yield = 0.364 g), and the enantiomeric purity (97%) was assessed using the

prolinaminde method, described above.
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stirred at anbi ent tenperature overni ght and
termnated by addition of water (- 5 nL). The
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WD 2004/ 076449 PCT/ US2004/ 005044bleScaf f ol d 3:

3- Am nonet hyl - 2- ((3-pyridi nyl) et hyl)-1-azabicycl o[ 2. 2

. 2] oct ane

e

Compound | Compound Name Calc. FB Mass | LCMS Mass
# (MH")

1 2~((3-pyridinyl)methyl)-1- 416.321 418.17
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azabi cyc
br onophe

%gﬁ% 1d§1]g§%1tethy93’12az%{? iyt ci;é 3% 0%5 32l 715 £1.00 mmoD)

5 337 ad®@p-bidd@pBeénylisocyanate (0.198 g, 1.00 mmol) were suspended in anhydrous

toluene (2 mL) and heated at 180°C for 5 min (microwave reactor). The volatiles

10

were removed by rotary evaporation, and the residue was purified by flash (silica gel)

column chromatography, using first chloroform/hexane/methanol/ammonia
(68:25:7:1) and then chloroform/methanol/ammonia (90:10:1) as eluent.
Concentration of selected fractions gave 0.260 g (62.5% yield) of colorless oil, which

formed a waxy white solid upon standing at ambient temperature. NMR analysis

confirmed that the material was predominantly the cis diastereomer. This material

RTP 59249v8
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azabi cycl o[ 2. 2. 2] oct-3-yl N phenyl carbamate 3
2-((3-pyridinyl)nmethyl)-1- 355.416 356. 30

W@ 2@biozoged o 2. 2. 2] oct - 3-yl N- (4 fluorophenyl) cBeHEIRDE005044

10

15

20

25
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structural assignments.

Table 2
Compound | Compound Name Calc. FB Mass | LCMS Mass
# (MH")
8 N-(2-((3-pyridinyl)methyl)-1- 339.416 340.31

azabicyclo[2.2.2]oct-3-yl)-4-

fluorobenzamide
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Scale-up of N-(2-((3-pyridinyl)methyl)-1-azabicycle[2.2.2]octan-3-yDbenzofuran-

2-carboxamide (Compound 9)

Diphenylchlorophosphate (0.35 mL, 0.46 g, 1.69 mmol) was added drop-wise to

a solution of the arylcarboxylic acid (0.280 g, 1.73 mmol) and triethylamine (0.24
mL, 0.17 g, 1.7 mmol) in dry dichloromethane (5 mL). After stirring at ambient

temperature for 30 min, a solution of 3-amino-2-((3-pyridinyl)methyl)-1-

azabicyclo[2.2.2]octane (0.337 g, 1.55 mmol) and triethylamine (0.24 mL, 0.17 g, 1.7

mmol) in dry dichloromethane (5 mL) was added. The reaction mixture was stirred

overnight at ambient temperature, and then treated with 10% NaOH (1 mL). The

biphasic mixture was separated by phase filtration, and the organic layer was

concentrated on a Genevac centrifugal evaporator. The residue was dissolved in
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Table 3
Compound # | Compound Name Calc. FB Mass | LCMS Mass
(MH")

16 N-phenyl-N’-(2-((3-pyridinyl) 336.440 337.39
methyl)-1-azabicyclo[2.2.2]oct-3-
ylurea

17 N-(4-phenoxyphenyl)-N’-(2-((3- 428.539 429.36
pyridinyl)methyl)-1-azabicyclo
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N-(4-methoxyphenyl)-N’-(2-((3-
pyridinyl)methyl)-1-azabicyclo
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366.467

367.34

25

N-(4-dimethylaminophenyl)-N’-(2-
((3-pyridinyl)methyl)-1-azabicyclo
[2.2.2]oct-3-yDurea

379.509

330.40

26

N-phenyl-N’-methyl-N’-(2-((3-
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27

N-(4-bromophenyl)-N’-methyl-N’-
(2-((3-pyridinyl)methyl)-1-
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429.364

431.26
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appropriate molecular ions and fragmentation patterns. Those of 90% or greater

purity were submitted for biological assessment. Selected compounds were analyzed

by NMR spectroscopy, which confirmed their structural assignments.

Table 4
Compound # | Compound Name Calc. FB Mass | LCMS Mass
(M)
28 N-(2-((3-pyridinyl)methyl)-1-azabicyclo 347.464 348.16
[2.2.2]oct-3-y1)3-phenylprop-2-enamide
29 N-(2-((3-pyridinyl)methyl)-1-azabicyclo 381.909 382.26
[2.2.2]oct-3-y1)-3-(4-chlorophenyl)prop-
2-enamide
30 N-(2-((3-pyridinyl)methyl)-1-azabicyclo 426.360 428.20
[2.2.2]oct-3-y1)-3-(4-bromophenyl)prop- (81Br)
2-enamide
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Nutrition International, Inc. Animals were anesthetized with 70% CO,, then

decapitated. Brains were removed and placed on an ice-cold platform. The cerebral

cortex was removed and placed in 20 volumes (weight:volume) of ice-cold
preparative buffer (137 mM NaCl, 10.7 mM KCl, 5.8 mM KH,PO4, 8 mM NayHPOy,
20 mM HEPES (free acid), 5 mM iodoacetamide, 1.6 mM EDTA, pH 7.4); PMSF,

dissolved in methanol to a final concentration of 100 uM, was added and the

suspension was homogenized by Polytron. The homogenate was centrifuged at

18,000 x g for 20 min at 4°C and the resulting pellet was re-suspended in 20 volumes

of ice-cold water. After 60 min incubation on ice, a new pellet was collected by

centrifugation at 18,000 x g for 20 min at 4°C. The final pellet was re-suspended in

10 volumes of buffer and stored at -20°C. On the day of the assay, tissue was thawed,

centrifuged at 18,000 x g for 20 min, and then re-suspended in ice-cold PBS
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of protein per well in a final incubation volume of 150 pL. The incubation buffer was

PBS and the final concentration of [3H]epibatidine was 0.3 nM. The binding reaction

was terminated by filtration of the protein containing bound ligand onto the glass fiber
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ter B}eﬁﬁhﬁ&é t¥ref (181 (A NQO1, 6.7t K048 WM KPO), 18I A Na,HPO,,
bound |I%%%E onto the Iass fiber -64 RIP 59249v8 WO

20040 o6 &W%Mmmmetamﬂet bt 34 EP TS pHiyed); PMSF,
Ml 4SS RER n hﬁhcﬁ%o a ggiﬂc&ﬁc% %\ﬁfoﬁyfﬁﬁhﬂ\q Wik £fad MY FEGssue

water containing O Yo po yet enel m ne to reduce
non swspensm‘m veas bpmdgemg;ed Bp&blyfron. t Bre haawgenateshasdenirifuged at

(3 f b
wns 1580 Ex el g R REIRRRS b+ Saf AL Perotumes
L NoEREcHlE wafe Afei@03amiifdbatidh et s hedl pyisk has cdlledibe by
singl e concentration of test conpound was 5 pM and

t esewﬁrgfuaﬁ@n B A0egifor A0 min pigh° Cc Apefinal peligt \W@s re-suspended in
9 V&QI%CW b‘gﬁf’?r:zfrﬁdrbgg)??c%ﬁ S0PEP %Qﬁesd glaﬂhe a@ﬁk bﬁsglt?edwésnﬁawed,

|ng ne to the receptor
| easd:ntﬁﬁugectm P.aoeExl g fort20 mlhanﬁltllmilrn-guspénded in ice- cold PBS

bat | Loe i.n.t ence,
g&ﬁﬁ eCCO %fgh%t EugerF gg%lene’act i Veﬁ\?afﬁﬁe% ﬁemédl Iﬁg? 147 mM
pOI KIH,BOJ GﬂnthN‘@HP@h 09 thMoTa Gl D StravitM g CIKI Invi&bglﬁlﬂ)lbco pH

o AR dS B b BERieY B v

determined by the method of Lowry et al., J. Biol. Chem. 193: 265 (1951), using

bovine serum albumin as the standard.

The binding of [3H]MLA was measured using a modification of the methods
of Davies et al., Neuropharmacol. 38: 679 (1999). PHMLA (Specific Activity = 25-
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Rats (femal e, Sprague-Daw ey), wei ghing 150-250 g,
were maintained on a 12 h light/dark cycle and were

w@bdogmed4d ree access to water and food suppl i ePCHYSIOM/005044
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15 Nutrition International, Inc. Ani mals wer e

o b e G P SBGr B AR o Bine

hl p@ﬁﬁ?&'@ H3ndBidn P ed 1@51%%@%& cofdubRaYPL4L0BE micro-titre
(wei ght: vol une) of ice-col preparative buffer (137

mvl NaEs anch@n@rwﬂaak@t Zo%ugoﬁnwtmmeﬂ 8 afinaleeipdan volgge of

o o DSttt il PRRRGER AR e bp B RIS was

cons am. rEtel bpadingf redddion Whs t&ﬁQnﬁddibjdflhnadoﬁ -b]fethet pogitecontaining

S us %"g’ﬁthrg[‘"f q\l\ﬁé‘dgo mog! %n 11?)‘-‘8%((’3:}//%? r%u?ﬁe;) Jising ﬁ imcfégﬂg%?—{a?vester

t heatﬁrﬁ&ﬁ'té d;wnﬁel FebrsWasge Joakdlus denahefd iwatet @oﬂt&ih1hi§6$3 %
of ice-cold water. After 60 m n incubation on ic

newPJxrthdenejpyae iyeduse naprspsgifichinding. faghfil t%fﬁvaétwai@dofoél PBS

X 9F#1 m29 aMoBmatmpkeaturE N ofilsPRlfid8hdiSf wiedtermined by inclusion
re-suspended in 25 10 volunes of buffer and stored at

- 20¢f SMimie-ragligacive Mha insdesjed willlsue was t haved,
centrif
re-sus p:ﬁﬁge df Flﬁl%? 812 %I‘?ﬁagﬁ? En g%r{:ngdﬁ%éﬂgs;hg oLpined by

Buf frehudthgSeen riifferdi® SoncivitidaGhs, onheﬁté'smmnt(@n,d nisetle?tﬂdMells. Each
KH2P04 02
o PP AP Tosied 1y Syl SR s S R p5 R o

appeaxetation yf dnffgupl hitenibitdd. S0pPertstiof spwaiic3HIMLA binding.

el bi3: cosany G s rerans Y oSl AP FB R IGys vlues

t heuﬁﬁgams alethod DREhdigREhN BikTierl. IaMudronag: IRaBI0LA973).
usi ng a nodification of the nethods _of Davies et al

Neur ophali¢raititl scisgning 7 gingleggupenirgtiopof foat cogppapds;vas fested in

Act indlab¥vensdy TorufaPoithhe 81 Boi 4004/ R48AAShs were conducted
PCT/ US2004/ 005044 35 G /mol) was obtained from

Tocin %-wathplaies indi fing! weutfadeq valunaek] Petle rPrca & bil&émgfga%ion
h
2 wla H’Qﬁ!n]e&) g}( ﬁ{n’aa&n (&to klgg’slfgg fiftdls aehIE d$‘9§g u%gl%g 6619 times

48- vve m Cr o- es and cortal ne

of pith hﬁpmxmﬂfelwﬂﬂOI uli of PB Sfat redin temperb@mtd. AVonvapkeifie bmﬂmg was
300 pL. .The incubati on buffer was PBS and ’he fll’l al )
coneeFrHagd Ryindysiqeanty AL pepsragioactiygfivh i 5iehlgA sglls: The single

r eacs O ¥Bs 01t et %ﬂﬁéuﬁg vaY 5 #M 5.1{d3t5étfﬁg vak pérﬂﬁ-m@ﬂ 8 EibReate.

containing bound [Tgand onto glass Tiber [ters
( GFB\ctiBe aavdwioyndg sierrydedin®} asregmipoutids mmhléwtvfb@r@ dindingtof

roo I
et DY GERE Hett Sy bR IPL EorfBREET Be BRA AN FRLA n
no nths pbentd of cbmpehtag FoEthote dondpbends fiasdwea bdadivevint the ﬁ%e point
oomte atur eci.fi b|n
s EEP Pk BT ETL G SHSS vt iR g 4 st BRat e
M. Apieiogepaadraths vethissectibhe i nhi bi tion of [3H MLA
bi ndi ng by test conpounds was determ ned by
Determination of Dopamine Release
Dopamine release was measured using striatal synaptosomes obtained from rat
brain, according to the procedures set forth by Rapier et al., J. Neurochem. 54: 937
(1990). Rats (female, Sprague-Dawley), weighing 150-250 g, were maintained on a
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i ncluding seven different concentrations of the test
conpound in selected wells. Each concentration was

wo epiiooased in triplicate. | C50 val ues were esPCTHSBO4/005044
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as the concentration of conpound that inhibited 50

per cent of |nd|n 15 I nhibition

Con St hie8URs Soin AT HEE6H PEGRT S APAGES fead eipplitddyy PMI
f 1 oMuthRon/TieRaicial @, AtiinRY weRansRhdiosH With 8 T, Ethen

al ., Biochem Pharmacol. 22: 3099-3108 (1973). For

. ni dpeapitaied: clhsibigns were nwighly repnyed mrd the peiatagisseciagy Striatal
”HgéﬁF ?r%mvﬁéh Bie?fa%q)vds 'iBoolE@@n | ng}bgelﬁ&ﬁ% ide Mol 33 dcrose 6]

oW ng di fications. ations were
c ondugtcentaining SGBMIEERES, pH1 ek ubing & glbygtssihawaaize rilhe tissue

! or 0B SRR 4 UPF e 16 RLAE) A8 BARE NP PlctEia e

f | | seresnavapt wamstnémgeﬂ@u]rz (tOOrmfor ) tnhn a’ﬂmreaﬂtn@tpellgt \@5@6-

ure. ci.fic .bi
vvas S“SB%‘{%S%H I 6‘518 cr |°8‘% F“Bmgél%"'}‘? ‘rﬁ‘%sr‘? fpht .toé%@% ve
M_ANa(1,9¢) st Eﬂzml 2 8 mM K€1.3. hgive CaClgricEmiM MgS0oy, 25fmM

et GTEEear bt siaicnetd, B0 ot rere he 0B8R G Tiicbit,pit 7.4
co n'ﬁﬁ’dkﬂﬂ&lfﬁﬁbﬂtfoﬂ S ok 25l060veg bTidimagpdiet ¥as fesidhddAd in0

the receptor e/ at_| east 50% conpared with the binding
of pEysindufiar (Ldralhios Eprediyds Uonpet i tor. For t hose

conpoundsrht @yﬁaﬁto&&n@ BuspEisionBvds AindubReSion 90 ﬁmpﬁ’tl 37PC to restore
screen, the inhibition constants (Ki val ues)

det @etabaligrcsity dSHMoparmine A HHRA, sprals aiaity a%é’r%ﬁr@oloNEN
thi RegtGfchip2 ucépwgge}d@&mtQQﬁl'apcr&négntrMpOnleuﬁ%hg theSuspension

pawnne rel ease was neasur ed usi ng stri at al
synayss nsulatssl 26 BT4l feeanothco A9 min. Alpugisiof tisswe 67 Qilagnd perfusion

F\QEPE{; %gW%eggf?a&e?l f@% 6@“@@5%5‘ fcgghna 18 of et]Brandel Suprafusion

Spr aysien Bavie<3H00, @athgtsbmrg, NIBQ- PSisigpn buffcle(rm fstpemeEE) was

1 2 Rupp%ﬁ]{lgrg %%mfl/y IiS at a raf qg)%n&l?l}%.’?‘flor ags’%]g}/l % O%%%/S%Qg Of‘est

e and were owe e access 'to
wat ebmmlddf(tmm&}somﬂd:dtmd (loyMP\vas thet appliédoin the perfusion stream for

00290 Pt Fo Bt D S TR PR A ARt soth bRt

an d tﬁrblghﬁﬁtrthcaé@eﬁﬂn&&@@&@dme Bisalirglead and hgmise-ifdnes Lﬁ@lcfelease
of 2 rats was goo ed and  honogeni zed |n |c -cold 0. 32

M s 8B¢ Gdeepiaplish the bpselign pligr Mg 5P EPES lgﬂ.yeyfu%te was

usi geljedted |dﬁ§&fy9ht@%§mﬂ%‘i@ﬂ QfalsZ @Mhl&f@lﬂtl’ll&%ﬂﬂld&@ﬁ/ai RIBd.
centyifuged at 1,000 x E or 10 mn. The pellet was

di staHBAgelsrgd Mk quastified hiacitillatgacoprtifer Fpiefsh chamber, the
12, %&rﬁe@arEQBf tggpé'ﬁkr\‘vas Abgnaiigsiub ik Bgeipl. | et was re-

suspended I'n perfusion buffer containing nonoam ne
oxi dase Relhishinap expre¢sseigs piviercriiae, of Teloaserivbtriupdwith ap eqnal

T Gl TH G W NS T B

gl uosisg?- 3p:hia1ﬂbe¢$ reicgtecwert avdraggdd Whon agigopriate, dpse2851006
X9 cur-\ll-gseofftés? com o%lnh %%re%?erngﬁg& Sﬂl%qgaex(ijmﬁlrllctivation for individual

compounds (Emax) was determined as a percentage of the maximal activation
induced by L-nicotine. The compound concentration resulting in half maximal

activation (ECsp) of specific ion flux was also defined.
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perfusion buffer (1.4 nL) for inmmediate use. The
synapt osomal suspension was incubated for 10 m n at

WQRZ@4n4aest ore netabolic activity. [ 3H DopanP@EUS2004/005044
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([3H DA, specific activity = 28.0 G/mvol, NEN 15
Research Products) was added at a final concentration
of 0.1 Mand the suspension was incubated at 37C for

anogQShpik®: rgeracumy ﬁUPé iRkaltiAcH® (50 pL) and
per f usi on buf f L) were | oaded into the

su pllliewtl@hafcﬂiam Mﬂ BrGRRSUbGPer af usi on  System
(series 230 rguﬁglfa %%érr&cﬂk%) as gﬁ!xﬁl RldYn tﬁ%ﬂ&rﬁz{n clonal line

(room tenperature Into e chanbers at
r at @EGTIIRDmMIhnh is d&medefrmmghemmr@ljrh@bdoalmmicom%@tramn etal,

C o n?% %lr}l% U S I O n S%SIB ea me]gé-](,eellg %)8) rgswecg@?%&%% g%‘%%?lligﬁag 818 gical

e ac ti)ukwe r]ethmmhaoh Uxpsiher. @511 166 t(EX897)r dentalnysiatdgicdd €@swald et

g0 QL0 Tt (PEPBoind ot GoRER R B Retar.

basﬁlkmﬁ&z 1682 (1989) @b tepplstleaypearAChRhe per f usat e

col | dicectly i.nto scintillation
Wi ch’ oci THATFIRE S0 e peinaed fonanieraBts ufghads actiding o

r el RASRpWRBoIE WBdRLhdrif 86h1D W08 Wellt Nbdradcl. 2NSTQY9L)iang Befrderif et
each chanber, the int esgrat ed area of the peak. was

nor Aali Btmeerli 5. HigeA5T nho (H919a Cellsyeresplipred innlulheccy’s

per 6ebiRE e s hehRAs@ivRIPRINEAHNI ) hate REHRIGibco/BRL), 5%
concentration of L-nicotine. Wthin each assay, eac

t estetal bayipusraumady Glews, LeganddD). aMngdipmpyspafadmgM L-
r epb‘llﬁﬁhﬁé g 5@8@0’ ﬁ{lt@g@ﬂm IM{)@HQ&Q er{/lﬁé Scientific). When cells

dose-response curv tes ound wer e
det werei $9&dconfthent, ieeyi wait platetite/@vield nolwvrenmﬂm@s tfengfar).

CONpY %?en{s %{/Qg%éon}ﬁ‘@&ecp\? et eg@ %ﬁg ieag’hea 106% %5 gy of the

max | on I cotine. .
conpoundNiotirie atetydthiobme newdrt(M@hR)rfuMIoﬁ Wmsmssmd using *°Rb*

3;# %; talagcrc])gg ng tﬁ%)g 121%5%8%%' %&568‘&% g;hg%al. %zocgem. 175: 212

PCT(19820 @H 180 844t thdaspamrhent Girovah ngslia wistggnthsremoved from the
Peri pheral nACh | nt er.acfs on at e H Muscl e
nACHRl Sibig B TR GRS wRogaE leEp L ACHL) s added o
est ghhivanedeRvdidiRciyamant 81°01Tes a min@umf 36 AkRibe loading

whi ch_is deriyed from an_ enbryonal rhabdopygsarco
( St PHidofrcets Sééibq was SRV HERC s W@%W%Sg@j%y ew @E@ free

cel b%lb%a‘dasfsep%%sﬂh%%ﬁff%e sdifag 13*8§Mﬁ N TRCAMORICE al47 mM

(Lukas, Phar macol . Exp. Ther. 251: 175 (1989

e e&HizB%h i BMOUHED), 0O @R, 0.5n Miglarlggipeen/Givgo, pHL
7%9¥a1&r11g9¢%%> ot toaagiuﬁmhee&m aﬁeﬁ' &hp%%k &E@f énﬁér 100 uM of

(Luther et” a Neur osci . 9: % simlar

t o telecompsuide wq/m of Aghifrting OAQF%(?IBHRES)@GE bufierwéme for 4 min.

g1t
r ou ?l%levﬂggthte l (ﬁs&]e (p%tg(gdakﬂe sﬁ}?e%a?é@% Foﬁ’?eﬁﬁg? jch%%%l?{sg&l bt Qas
Ne uremwed art tran@ferd®© kyintatioBeiatsh Scintillgton fluid was added and

released radioactivity was measured by liquid scintillation counting.

Within each assay, each point had 2 replicates, which were averaged. The
amount of **Rb* release was compared to both a positive control (100 pM L-nicotine)
and a negative control (buffer alone) to determine the percent release relative to that

of L-nicotine.
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al ., J. Pharinacol. Exp. Ther. 257: 946 (1991)). Cells
were cultured in Dul becco's nodified Eagle's nmedi um

W@ Giobood4BRL) with 10% horse serum (G bco/ BRL) , PGEIS2004/005044
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fetal bovine serum (Hyd one, Logan UT), 1nmM sodium
pyruvate, 4 nM L 15 é;lut am ne, and 50, 000 units .
peni ci | | VReS pRREPRIIR, APSHTesPPRP S VL DI PPTPRYUNA Wfesfletermined.
cel ITie maRihR SVERTH! MeRduallddfYonls EERAD WRE déernfindlsla

pol ystyrene plates (Costar). Experinments were

s (Costar). ren|
cond@eretntEewh 81F arime ertgtieniadyisd b bovs Rt Ilirerapound
N CebicBhtfatidh %ésﬂiti%gﬁi HalfSndxGRARE S atio Mﬁ)offslﬁéﬁﬁk' IO B Fas also
86Rb+ ef e met hod

assayed using ef fl ux according to t

desdeteieisedy Lukas et al., Anal. Biochem 175: 212 20
(1988). On the day of the experinent, growh nmedia was
gently renoved fromthe well and grow h nedi a
conisterrctign 86fhe Rad iGanglidnionA R Sube&ypeCi / ) was added

to each [ 1. l]s re t1 37 I

i i rum St ol EpinA GRINAS Bapedi hE frcBhromocytoma
86 Rbtonaldfe PENR wadclaind cotimucs| claalveildineas iath] s oeigin, tiérived

| abel -free becco' s, ph hat e buffered saline.(138

. K ot e gsrone) PRy Th e diin Rt uSafgiisls Wcam o
Na 2 kR hifnget EM Neafrk327.315 (MW%{/Bﬂﬁas, J. mhiatnﬁazgf lrEécﬁSi Tneo 251:
pH. 7.4 taking care not to djstur e cells. Next,
cel 1&® %8%@;8‘_3%%%6‘4%@%#610@- ﬁ/f@%%g'est conpound,

100 M of Rhri10QENNRert AGInPSncdif prdlifesative lord¥kth bBise adcdREng to
for 4 mn. Follow ng the exposure perio

d, the )
superyiae aietocelsiBacheHg! tlh o/ dieda¥ost 32 (WSD) 4udRsperif ot
and of r ApaLSILEIELP TREG 287 YA b)), Wb edls Sverel il lid BhibORo’s
fluid was added and 30 rel eased radioacti vit

was
measeddisd Bpsleisauadinns (Gibed/ BRI wighl e bewss srgum (iribae/BREXAP

ase . . . . ]
o 5l iy R £ L ARES B Paodhih PHAMRE S LS 1
bot Bleapimsi 4nid\v8,000 nitsqienicilldBstigptonyicimdlrivine Pcientiféb).a When cells
negat.i v, ontrol (buffer. al ' _
por dets rerafagi, ARAVGE pfa el S pAILY (el 8 andgoated
RTP w8 248398p MPLAPO4d (BTdmdky} 0is$GRd iiS20BVIA060 4eid). \Hxperiments
appropri a{le, dose- resHons%‘?&EB es of test compound

wer & HFetPBIRSeYe B E R ACPTVED TN for

i ndi vi dusicoamiopedsyletsligERBeporWRSCHIRY Rndrioneths assaged using *Rb*

percent age of the xj mal activation induced

L- nPiBiafrording i 418 wlﬁ?acrlbeﬁhzs Likas a1 %ﬂfllegfﬂff@"h §75:r12

hal {1938)i ORihe A6¥ biiad b:PBrihEeODd WA mERLFLS defitl RitndvkdEom the

was also 5 determned. lpteraction at tie Rat

Gangel end gromATRRIisEatapas ARIPigEm drorste (FGH(aHd Mapadded to

NACORS WS (&3 aetclintiBale@Rt 37NC R ASAGHIMIBCYH ORBer t6d RAdhg

l'ine PC12, which is a continuous clonal cell Tine of

neupaiods pxesss "ORY gras reraeed! orshithe g@dlsfwegmivashed tities Wish labeleiree

" At BN pHB St Bttt Safhe § IS MR 267 ARPELC, 907 e
KH,PO,, 8.1 mM Na,HPOy, 0.9 mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH.

7.4), taking care not to disturb the cells. Next, cells were exposed to either 100 uM of

test compound, 100 uM of nicotine or buffer alone for 4 min. Following the exposure
period, the supernatant containing the released 86Rb* was removed and transferred to
scintillation vials. Scintillation fluid was added and released radioactivity was

measured by liquid scintillation counting
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(see Wiiting et al., Nature 327: 515 (1987); Lukas, J.
Pharmacol . Exp. Ther. 251: 175 (1989); Wiiting et

w@baeog/onae Brain Res. 10: 61 (1990)). Rat PClZ2PCEUE®04/005044
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were maintained in proliferative growh phase
accordl n routi ne protocols (Bencherif et al
bl . 151&5@&%%,85%% cash gt k‘af’g?gff§11°&% Wit wereareraged. The

al . améunt Bh¥rpBeRhse \@éréomim@d to bom/a piaftie cdRbl 100 J@@ hicstine)

were cultured in Dul becco's nodified Eagle's um

(G Bedy mERYyvegopiol (b aloae) tg determinedhe eaﬁmteleasg%lanve to that
fet gfpbayline serum (Hyd one, Logan UT), 1nM sodium
pyruvate, 4 mML- d utam ne, and 50,000 units

peni ci | | Wihews enpeqrriotey sartgsppnse Aervescifdest ¢ampopnd weeerfletermined.
cel t

Nunlgﬁ% Pﬁ?@g‘l %c%(at '}BJ)M&O% agggx%é JH@%%‘PA@%Q Sé,tg}mﬁné’aeis a
pol perteritagsiofi the (Bixgmed actilia sroindhedd by Lartntibe.bdhe eomypoiml) |

E:()n ]c?ncgq%atuon f\erwelﬁ 111%@1 arrggé(enq I\Q'Etg\iatl&g &ir(%@ é)lf?%ecﬁl? Qﬁ‘ﬁg\g%’ also
fundétemnne\ﬁas assayed usi ng 86Rb+ efflux according to

a met hod descri bed by Lukas et al., Anal. Biochein.

175: 212 (1988). On the day of the experi ment, growth

nedigterREod £ ¥he Hun&iPG blibhie MAICHR Sibtygd | and growt h
medi a cont ai ni.ng 86Ruhi dium ¢chl oride, (106 G /i

S .
Added t olherslHnGSHISY i peoaipens lﬁaﬁsétfeé’obyaﬁq@? lisgpeloping
M NpPUEb&aEnedl B 1A IskNtdre v&l'l@cﬂldd/z[%%rlgﬂﬁlljf &Qaln@d(ﬁr@xﬁ% human

86Rb+ was renoved and the cells wer hed twice wt

| abesrighesbneurgblasioamse’ %Hﬁﬁ@é’ma% @‘P&ﬁff 1 5%1@80%5}«? maChR §8lkas et

”‘V' L}la%ol CelB Reltsdi 41 (199@ KH2PO4, 8.1 nmM Na2HPO4,
mM Cad 2, 0.5 I nvitrogen/ G bco, pH 30

7 4) aHum@n %IéfSéf' Sﬁ’atells wewgininirined in@reliermiive gy th phase
cel
C 00 ROt RARAR Bloudc R b hRALCIN M coft SBhoSQR RSO and
t heBethesfmt el., pEharoucolt Fp. Thge? a4l oLOnt diehls mgretdubiured in
rel ea enyv
Sci ﬁt ?ﬂ FFRLS %%dlﬁgﬁﬁgﬁe Sl cﬁglpﬁ{ﬂq}#’@%&?l ul & 8%%120?%3 greugl and
r el ¢GiveaBRBY isaiafetal wovine saasn (Hydiarectogay UT) ol sod1um pyruvate,
SCI tillatjon .cou 69- RTP59498V\D

o s g i Ges 4 Y0 0 s Ree DR Pro B (RGP SR
r elrJWK?eﬁfca& , Wk BOEH cwﬁt&mamey ﬁz@&%latélhe mmyma&@%g%s y
rel ease was conpared t ot sitjive co
I COLTHE) g EgsCrYBoE PO Colirshen b5t ene:
det ermi nﬁchhﬁc Q&Eﬁﬁﬁﬂmé @k%QnA@hl@ﬁﬁJﬂ&lOﬁ Qvak B@;ﬁyedesmg Rp*
L- ni coti ne. %Aoroprl ate dose- response_ curyve

of edlK a@@ﬁb’%‘i@d‘ W\%h dsaeriedPrbakas etrgle Angl Bieghem. 175: 212
act i poaky. th tth ﬁa}} L e Wﬁmﬁ’eﬁha{ ﬁﬁ@gé}ltly\%oved from the

det er m ned per cent age t he maxi m% activation
i ndweh @ncbgrowrhm@dn pondainiyg eRéblﬁwmﬂi%Pﬂdé GHE et/ ivigp added to

res 9& %lxﬂ% I(ﬁll?ﬁglfe 1%%&5?!& 396t fo\f qtrﬁlglﬂlum ther the loading

specific ion
period, excess 86Rb* was removed and the cells were washed twice with label-free

Dulbecco’s phosphate buffered saline (138 mM NaCl, 2.67 mM KCI, 1.47 mM
KH,PO,, 8.1 mM Na,HPO,, 0.9 mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH
7.4), taking care not to disturb the cells. Next, cells were exposed to either 100 pM of
test compound, 100 M of nicotine, or buffer alone for 4 min. Following the

exposure period, the supernatant containing the released 8Rb* was removed and
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determ ned. 10 Interaction at the Human Ganglionic
NAChR Subtype The cell line SH SY5Y is a continuous

wo 2ove/oti@nd ved by sequential subcloning of theP@HDS200&005044
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30

cell line, SK-N-SH, which was originall y obtai ned from
a human peripheral neurobl astoma. SH S

expFeserd dasrgiiliaion Yike Seiwsiiion lwdsae tﬂddei encéxeleasqw
Cel {agidNesdi 19375%1'3 meﬂsureh l{yjlﬁﬁﬁl) s):1nt1hM[ﬁQo§i’fﬁ'n§Y5Y cells vver e

mai ntained’in proliferative growh phase accordin
rout i ne Yithinsed assqypeask paint hade replicates,\ygfich weep pveraged. The

Eﬁg%ﬁg@é lof El)a(%%le%%&%%)c% 5@2:9 9%6 A dsgtsvgkorﬁﬂl ilélOééLM nicotine)

cul ang axbghtive conlrd] €owter glone)dé fdtenhiteathé péreenpreadiasgmelative to that
(G gﬁg gq* . with 10% horse serum 20 (G bcoBRL), 5%
f et ovife serum (Hyd one, Logan UT), 1nM sodi um
pyr uvat eWhedlapphbpiria] disendspense aunslessd (30Ebmpouhd were determined.

penicilli.n-stre Irvine Scientific Wie

Dol TEe s b Rl ndhy ot o Bonsit By W dopergitigdias o
pol géibéﬂte%ﬁ &f] hle &iaﬁ.ﬁnal adtvatiar 1)1d1;]cE§ bﬁLiﬂiﬁmh&f ’?Z\lﬁfcﬁ)mpound
conduct e en the, ce reached . 100% uency.

N O g Gy B S SRt RGP RS g aes also
assaaddusi ng 86Rb+ 25 efflux according to a nethod

descri bed by Lukas et al., Anal. Biochefn. 175: 212
(1988). On the day of the experinment, growh nmedia was

ge nkké(mfﬂ%"ﬁo‘ﬁéienfnhﬁmm BiNMihg afR6h- ch@ﬂﬁl@ REeitérs
cont ai ni ng 86Rubi dium chloride (106 gG/nl) was added

t o Masedrime M3 Subdynes were i ncubated at 37C for a

m ni num dj | SS

BoRor nee otk chiiile TB871/RBCUACd RERIREmEBHAELS |

| abdlabdaneys@combu(Sretaet gl. mgpbmzéﬁb&ﬂ‘)f(é?@d) wa$ usné to define

(LBl  mu2e BT K porky A p M SHRER o By 1M

pH phardjgoldgidel (ngnd&érléetl’atl)tJ tPaacabll Ekp. tTher. E81:1946 (198%) a,nd

ceI 0S

oL BrARERE L e A0 BB ECRY o
Fol hIQWengpstinEerr. 06:[20% m9g9p@r£gmblea1hebﬁw@eamﬁmmmher etal., J.
contai nin ed 8 + was r 70
ST Uit s A M Al R A

to sci NntTEd7AIRDBelMivtkSmaifGindd id pralife@fvd bidiveh pasSe @d&aﬂlg to
and rel eased . radi oactivit

was neasured_b
sci FURg Biefospls frpabari gt A et el oliirasst &y32 é%ﬁ aa% Bﬁ?cherlf et

hadg2 jr Pﬁur}nﬁ@& EBp. W%7W6Ql@’l?)f qgh@f’wef&k@ow@fé%ﬁﬂuéﬁﬁy on 20
86Rb+ rel ease was conpared to both a positive control

( 10013 mingissyerrature sregipdiplaten e Beppedia wasrihenyiemonst angcells scraped
a Ofilg SPmSk PRIDRLLAE sREEGRAL BURLRASRILI AIIVANIA, 2.67
mM KCl, 1.47 mM KH,POy, 8.1 mM Na;HPO4, 0.9 mM CaCl,, 0.5 mM MgCl,,
Invitrogen/Gibco, pH 7.4) and then centrifuged at 1000 rpm for 10 min. The
supernatant was then suctioned off and the pellet(s) stored at -20°C until use.
On the day of the assay, the pellets were thawed, re-suspended with PBS and
centrifuged at 18,000 x g for 20 min, then re-suspended in PBS to a final
concentration of approximately 4 mg protein/mL and homogenized by Polytron.
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When appropriate, dose-response curves of test
conpound were determ ned. The nmaximal activation for

w0 pabiswidwml conpounds (Emax) was determ ned asP@EI/US2004/005044

10

15

20

25

30

percentage of the nmaxinal activation induced by
L-ni cotine. The conpound 10 concentration resulti n%Gisn

haI Protpirk wasdetamined &y theimqteadsd Yoy &gbol Bidk ¢l A3
?\gl.i?)oum dvitRQerubAIRhiR af the Rah&KAN nati on of Bi nding
n-"nicotinic Recept or s Muscarinic M3 Subtype 15
The huneFhedtinsting ofl [ IQNEEg 7N EEIred Eﬁﬂng/éamﬁhﬁém@rpf the methods

ny]%}l%ilenf fgzﬁbgggy ?i?gfgg%}? Iéhg' r2§’$’ z (& 9&5; [i3%]eQNB (Specific

rci nogen was use
b| nelctnngtyt=o3(1 -6eCimewdwas iobtaivBd fromdYiENd Ressatsh Ppeslucids The binding

eVI d @%ﬁ A Y Jlé)g(asure@ n%%&gggﬁ@gn@&g‘%{; ﬁg%ﬂ&tloft\ﬁéé conducted

J . Rhsrwaltalcro- &@plat’éh eid codfained abdmt 4AMBOY) protein per well in a final

el ectrophysi.ol o | (Qgwal d. et 20_.al . eur i
Cor teuiggor Seipmt 648 Biipotbion e iy ma
St ugineéntfakibit BEPHREINBvas 1dM. THe bindggireacton ﬂv@&%nﬁﬂagt&ﬁ)b})
these cells express nmuscle-1i E [ cotl ni gllbrece
TEGHIRRER @fchs Broffdt eonfriling BAURG HEA OBtootess dibgh HltrLs @FZ% h
ph aﬁ?an@élfﬁ’sﬁ ﬁgrah&bl TRhd Hﬁv@fe@ﬁ@@@' FillcBeR&D grd-doakdd in de-
al . Neurosci. 2: 52 (1991) and Bencheri f

et 1ogjzed water W%&B B3 Ypqhyethpjrapimipestp. redeg npr-supeific binding.
Th eﬁaéﬂqﬁféf GLOWEHES whR lﬂ:fel c‘éﬁl%}’fepq:} xzme? SN on-g-pr%Qlfialb‘ihdmg was

t1ssue qu ture treated | at es he nedi a was t hen
r endsterthingddydedlisionsaf 18 pddnensiadigagiye giropipe ingelected wells.

(00 Decos IRSRELE SULABERA 9 Bl Y ARGl

CaCib2ludhgSeve dwr@@m conckmtyatibnsogf dlng tGitlsompoymid iy S@ilf)ct@rmblls Each

then centr.ifu f
& oot YEERpRlarctan Rl Rfy ey e Sareq g e
St ot@dentiatioR O auipoirhd ﬂhstﬁnhlﬁﬂzdﬁﬁ pbi@entdﬁyp@fﬁct[ﬁé]@%blydmg

Egﬁ{ lt{%n%ﬁt?@&démg rapcfr Ln?vgr% c%él%tecﬁ) omatrﬂe ICsq values
I e- 4@ dRthod f BBMgledald B‘mmah P}mmmmmamg@mm).
approximately 4 ng protein/nL and honogeni zed by

Pol ytron. -71- RTP 59249v8 WD 2004/ 076449

PCTELSA 4% m&‘hﬁnm’fdﬁf@wﬁvwm ﬂt@t@e I sty
met hod of Lowy et al J ol . Chem 193: Eﬁ
BR (see, for

1), usi nYFlaseve ﬁ’éa&O@rsmﬁaab%tﬂ%usa%g 3 W@Cfsqnah@fé?wn
bi ng)haﬂﬂ)leo pCir3bANE 3ﬁ@§AgEfﬁeséUn€eqtsl{§ Wﬂ%h@ré‘ﬁh‘i‘éﬂy‘ 1ﬂ&)‘i‘;§di’ﬁed by

e met hods of Bencherif et al ) har macol
Ex prefegence), whixdyis a gm@n@@ggﬂ}vallp@p@@gu@gj@gq Fspay (Molecular

Act = tEp etk dekiomdVEMad th
Ros DAtk Cortfalth, ShigRy oo sRIRCE dRER g Tad e
meaflusregtentsigngl faod ed:chlwed;lwtﬁ a96 on3&1t wellplate s talsiaatsutwws a second
C ond ted in, A8-we I
c on‘fE %"R éod BUes4081° %3 Caﬁlrbgué%&rzto a‘é‘%ﬁa\%%lﬁ n%%ﬁﬁ%ﬂl? ?lhnac ional
pharmacology of a7 nAChR and 5HT3R subtypes. Cell lines that express functional

forms of the a7 nAChR subtype using the o7 /5-HT3 channel as the drug target and/or
cell lines that express functional 5-HTj; are used to conduct the assay. In both cases,
the ligand-gated ion channels are expressed in SH-EP1 cells. Both ion channels can

produce a robust signal in the FLIPR assay. Using the FLIPR assay, the compounds
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i ncubation volume of 300 L. The incubation buffer was
PBS and the final concentration of [3H Q\B was 1 nM

w(ah@4bidadd ng reaction was termnated by 10 fiPCT/EHS1004005044
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of the protein containing bound Iigand onto gl ass

fib lters (GE/B, a Brandel Tissue
o G Hefom, ¢an teieh et [ ik sb DS SRR i apgpivts parial
| ONiag@tkty\Gladiag6i aithd donACHBsulypel yet hyl enei mine to
reduce non-specific binding. Each filter was washed

with ice-cold buffer (3 x 1 nL). Non-specific binding
vas ExgRhRI9T SEfinYy bﬁﬁﬂoﬂ%icQFA&fvnt 0 M non-radioacti ve

atropine in selected well's. 15 The inhibition of

[ 3H QNB pLRdidgs %ﬁ; %tﬁ@ %Méd%%uﬁﬁﬁgen;f%cﬂ&gbé%’d MLA to
i ncl udi ng seven di ncentratlons 0

C ompas radin h1pp®empu>t ctenAc@]hR subtypacwith eneymditiriuat donstamdKi) values

e oD b R s e SN o B ubovpe

per ¢gpt-tmfu %@@gdréénﬁl Bt AR R Hdhe cdnifduRdstboRid to 04B2

constants val ues reported in nM were cal cul ated

f r omACHE shigHEs withuey si2aifigait affinith Kinalueo &t 101UMDheng et

gle ter rBr: gg{}nelgc])ung kﬁm )I((:t{/oila%ed%%t%e 391%% cg %Z.%\%S/(htﬁl nf:{%)naFmodels
Sel @edring enudclagyme lredeptofsa(allble/s fslﬂiuypé it Bmm@ PES/RID bmnﬂlcells) or
assay on FLIPR (see, for exanple, PCT WD 00/73431 A2,

t he SRIEHERNPS TRFEPIGKS (EBA Bty Refehs Shastes suhsione efiraby 25

ref g é%@ﬁx%)rmc%hg pC!l?cefl‘ls %ﬁ’cmﬁ% ﬂfaﬁleXYaé’Yablbﬁ‘ﬁ lc@ﬂskﬂI g@h‘eratlng only

t hr oughput assay S ecul ar  Devi ces or at

Sunayé @umanmiscdy)ni-29% (Rt gapplion agd il @%é nagn sa@ahiort) &

f I u e I |
gl{ec&zrge {Je Sp%h%rh% hve\:}e{: %ﬂlgr‘f)gsg ?gﬁ% da aqfldl@atg?ele%g&%gfbr M’ds over

Th| §N§31$%e§§hRsaBe¢aesew$raﬂiartcomgmum baddieyn dgasbﬁdebytdﬂms as

£ D ERERE muf PR RGRNT ke Yo B B0 s RAEReL 200 ¢ sypipane

of PhEs MATHEE52ubd Y065 181}, hpreadhtdthe bﬂ'lﬁp@indm(#sll 28l, 9 and

Fund 1 s PRSP il il AIaN T hin SRR Bcprpic sts

bot thetags _clonzn h\ﬁie TEgAMRDY alogélof BcEARAG WasabR to inhibit
expressed in SH-EP1 cells. Both ion channels can

pr obitENE tinsdings éndé%ag%ﬁhaﬁ thesp pempqungilonal Jind tQRrmap Mie

FLI Pé&a@&% a¥hud Aén resetdnT@htiorSe ARMBsN¥Red in their in vitro
2004/ 076449 PCT/ 82004/ O 044 described herein can be
evaPhamaeplogy iramysiarengp compapnes(seq, frinstinca I Skpbwt $1742,270 to
par Shl?cl and%qg %2/@665@%1@@@@ '0§ﬁ)§18aft1) thérde m&hﬁclusmn, 51n their

subt ype. Summary of Biolodical Activity
Conpoushie, Oitk@di my@ﬁplertmqthxl emlastltuﬁmnlb the@dposikien pf thel il rigatugycle.
radi ol a M.A t a

subt ypeg1§ %%?v hear @ nqms Inﬁiﬁl%%rﬁmdnﬂ%? 88‘%&3‘{%&?%4 ﬂ[ggﬁb?ldmg
0. Safilditiehwas mdieﬂﬂtenng deteaiing the yiftawethe @r($-phtidinyl)methyl

affl uq)su entO rI‘hé rrgzgultaé?arens%gv?/rl? in i"z%e}/ ? eIt is clear from the data that inclusion

of the 2-(3-pyridinyl)-C;.salkyl, preferably 2-(3-pyridinyl)methyl, substituent in the
structure substantially increases binding affinity. Thus, compounds of the present
invention exhibit both greater affinity at and greater selectivity for o7 nAChR
subtypes than those compounds which lack the 2-(3-pyridinyl)alkyl, preferably 2-(3-
pyridinyl)methyl, substituent.
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w@egaifdseant affinity (Ki

Hi gh-t hroughput screening ind

icated that none of the

conpounds bound to a4B2 10 nAChR subtypes with any
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The data show that the compounds of the present invention are potent o7

nicotinic ligands that selectively bind at o7 nAChR subtypes. In contrast, the

compounds of the present invention do not bind well at those subtypes of the nAChR

that are characteristic of the peripheral nervous system or at M3 muscarinic receptors.

RTP 59249v8
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O/N/ aOyN,,,a Ol N\ Br N(r) Br 405 | \ s/ | \
s N N/ B3 NO9 aN O5 The data show that the

w@erpouids of the present invention are potentPEi7US2004/005044

10

nicotinic ligands that selectively bind at a7 nAChR
subtypes. In contrast, the ounds of the present

i nv ks B corBPRYRLs o theprsent m&‘?ntlfn’g Bssess fhist Appic Rotenfiplgn treating
nA%ﬁaltrlgﬁIou§§ﬁteﬁm§cﬁ‘§ér§Mtﬁc§dt Bro@ficitd\@ddstdcRAEIoBlated with
nervous system or at muscarinic receptors. -74- RIP

59 2y S:tiOWRD 0t/ 10T plaeag nmwmst@M/m@@fmnty of these ligands for o/

OBl PSP Y S5 R 5B

di smb@ketnaltsmhéx’eomtﬂpmemmm g synttlesisif ﬁmglsfoaw&dmfament and

Wi th in%eractlon Wi t 1f e ﬁgrlpheral nervous system
The®BFHEPlite PagstvebHLallel PgRYE for a7  nAChR subt ypes

i s tol ergdvingisciosed the siwtgédt elayteralt ttRrpydseftAnveintion drshodld be

1) groups and 5 supstituents there Furt

¢ heStsgrroribsi ey TG RBFIRS 2B Rl TRt invention

anenabbRivICinRAShMEbY PR icthd Wlderdto6d thaoths preki@it invention can be
di scl osed the subject matter of the present invention,

it Biaeired other thahsaspesifically descripady Suehimedifigtiopfsubstitutions and
SUDGakithis a?@ﬁlteﬂﬁgi BBk AthiaRs sc%ﬁe &fnﬁ‘e Pegsepplitaeant i on

are possible in |ight thereof. is to be understood
that the present invention can be 10 practiced other
than as specifically described. Such nodifications,
substitutions and variations are intended to be

within the scope of the present application. -75- RTP
59249v8 WD 2004/ 076449 PCT/ US2004/ 005044 That Wi ch

Is Clained Is: 1. A conpound having a structure of the
formulas: R Y NR
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n~Arn XYZY NPYNPCC YC Formula 1
Formula 2 5 wherein: mand n individually are 1 or

WQ@2004p7@19 2, 30or4, 10 X is oxygen or NR, Y i SPORYSI®N4/005044

10

15

20

25

or sulfur, Zis NR, a covalent bond or a |inker
species, A, Ais is selected fromthe group -CR R'-,
-CR R'-TleRWhigh Is ClaimeddsCR - | and - C2-, 15 wherein
when Z ig @c&aifalnsﬁsviagm&hu@mfth%Mma@e nitrogen, Ar
IS an unsubstituted or substituted, carbocyclic or

het erocyclic, nonocyclic or fused polycyclic aryl
group, Cy is an unsubstituted or substituted 5- or p

6- menbered heteroaromatic ring, the wavy lin

i ndicate that both relative and absol ute

stereochem stry at those 20 sites are variable (g.g., p»
cis or trans, r S),x.and the substitue

selected fro ou§5ﬁﬁﬁsi ing of al | kenyl|,
cy@hgal kyl || aryl, substituted Y

het er ocycl yl ,

aryl al kyl, su d a¥yl al kyl, halo (e

Br, or 1), -OR ,N-NR 'p -CF3, -CN, -N®, -C2R, |-BR,
-N3, -(=ONRR', -NRC(=0 R, -(=OR, -Q(=O&%R,
-0(=O R, -OQCRR)r&=0OR, 25 QCRR)rNR'C(=OR ,
- Q(CR R") r NR' SO2R 1, 1 (= NR R*, -NR C(=Q O B, 2
SR, -SZNR R', and -NR SQ2R', -76- RTP 592 v§1%
2004/ 076449 PCT/ US2004/ 005044 where R and R' are

i ndi vidual l'y hydrogen, straight chain or branched
a-C8 al kyl, C3_8 cycloal kyl, heterocyclyl, aryl, or
aryl al kywhereind R and R' can conbine to forma cyclic

functionality. IS an, nteger froml to 6. 5 2.
The conﬁgﬁﬂ%¥3¥§@ﬁ§pﬁ@%]Wﬁgrein Cy is 3-pyridinyl or
5- pyri mglisiy?2,.3 or 4,

X is oxygen or NR',
Y is oxygen or sulfur,
Z is NR', a covalent bond or a linker species, A,

A is is selected from the group -CR' R"-, -CR' R"- CR' R"-, -CR'=CR'-, and -

wherein when Z is a covalent bond or A, X must be nitrogen,

Ar is an unsubstituted or substituted, carbocyclic or heterocyclic, monocyclic
or fused polycyclic aryl group,

Cy is an unsubstituted or substituted 5- or 6-membered heteroaromatic ring,

the wavy lines indicate that both relative and absolute stereochemistry at those
sites are variable (e.g., cis or trans, R or S),

and the substituents are selected from the group consisting of alkyl, alkenyl,
heterocyclyl, cycloalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, halo
(e.g., F, Cl, Br, or I), -OR', -NR'R", -CF3, -CN, -NO,, -C;R', -SR’, -N3, -C(=0O)NR'R",
-NR'C(=0) R", -C(=0)R', -C(=0)OR', -OC(=O)R’, -O(CR'R"),C(=O)R/, -
O(CR'R")NR"C(=0)R', -O(CR'R")NR"SO,R', -OC(=0)NR'R", -NR'C(=0)O R", -
SO,R', -SO,NR'R", and -NR'SO,R",

-76-
RTP 59249v8



3. The conpound of claim11, wherein X and Y are 0, and
Zis NR. 4. The conmpound of claim1l, wherein Xis N

wW@eah4/¥7d4¢9 0. 5. The conrpound of claim 1, wher eP@I/UR®04/005044

10

15

10

15

azabicyclic r|ng |s a 1- azablcyclo[z 2. 1] heptane. 10
6. The conpo clal relntheaablc cli.c
ring is ‘(’éinf;%ﬁ @“%uy QgER- SHRghtE al?r?é%ramhed Ci-Gs

ConpRyng, péycfdaﬂdynhatero\emﬂ eirf1, bMeylaksbiagy &} il i 28 corfibidle to
1- azabi cyclo[2,2.2] octane. S. The conpound of claim
1, Wﬁ’@raéwﬁhqlﬁé“é’?&lwwel icringis a 1- 15

azabi cyclQbdinfegd] HRRANE6. 9. A conpound sel ected from
the group consisting of: (RR RS; S R and

S, S) 2- (I( 3Thwyoimpownd of faimyll yhareip £x5% Zpriidipgd op Spyaeidind.
él S)-2- ( g pff?ﬁh%%‘?’da Byh%@%(a 5;%‘?3? gudZI RS 3.
yl N (4- 45Tlidqq>mpoyutdeqf3¢la)mérwmné§1smn@Yi§C8 S, R, and
MRy L R S S S
Sl, S)l\lz_a(&igzéla[mr]heﬁtml )get Eyl )-1- azabi cycl o[ 2. 2 é] %ct aﬁ;j
éS) 2- (%3 Hﬁ%ﬁ@%?mﬁﬁmﬁﬁ&tﬁg@é’i‘%&f 5‘“%13 #lsct - 3-
yl &ba()i%yclfﬁl,mneah&nyl)carbarrate (RR RS, SR and
75 G B T R
S)izagfcg,élggpyg]b@{h&yl )met hyl ) -1 - azabi cycl o[ 2.2.2]oct- 3-

yl brormphenfyl)carbarrate RR RS SR and
s S) - 2 (8-3Thsygonporsd ofieiampy | yoarein sherzelieyclis Bnisa lyct - 3-

yl)carbamate, (RR R'S; S, R and
S, s;a&a(”%(%lé 3%]?%?2% met hyl ) - | - azabi cycl ogz 2. 2] oct - 3-

yl N ( 2-9.chlcomppindriglegtedirera Mgt oup-cppsistRgPI59249v8 WO
o0 TR I USEOR A0SR A0 IS e Sy s
yI phe(nzlcalbammbphenyl )carbamate, (RR RS, S R and
;7"’ S@&ﬁg@ SRV L RYb) PR 1 ke Ag B AL EXGL RIS 2 2:213 08 R4
fluorophenyl)carbamate,
R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(4-
chlorophenyl)carbamate,
(R,R: R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(4-
bromophenyl)carbamate,
R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
fluorophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
chlorophenyl)carbamate,
(R.R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
bromophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
fluorophenyl)carbamate,
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)- 1-azabicyclo[2.2.2]oct-3-yl N-(2-

chlorophenyl)carbamate,

7=
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di chl orophenyl )carbamate, (R R R S, S R and
S, S-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

W@ kooMo({aa49 25 net hyl phenyl ) carbamate, (R R R, SPCBUR004/005044

ZOS

25

30

35

40

45

50

and

S)p 2 v lo oct 3-
)I@%Zk g%isp enyF%&r(g?ﬁgﬂé‘z D ﬁﬁBbJF?%g %Jlé\[z%ﬁ t-3-yl N-(2-

S Sbrcﬁac(p(léhyp)yxrbdnmy,l )net hyl ) -1- azabl cycl F)[ 2. 2. 2] ocF 3-

an d I& S{B R,Sl;ngflb, 8 E%?%l % qg§r%?n%methy%9 1—§Z§Bi§§clcl$[’2.52’.2]c§c’t§’-yl N-(3.4-

S Shmﬁbfdpﬁemwaﬁiytb) net hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-
car bamat e, S; S, R and

ph
S, s;(\ﬁ’ ; (Ss Sd%: SH%SW)(%PWI)YDW@ZQ& -agbicylo22. 200a5 Gyl B-(2-

I yl)carbamate, (R R RS SR and
)é S&e(wghgﬂ%fﬁbg{?ﬁ?%(neth | )-1-azabicycl o[ 2. 2. 2] oct - 3-

aph & 63aIP}t15t§1ml)élethQ’P%lRlzalFlCElO[&ZR]oca-ﬁdzl N-(2-

S Shink Jidi nyl ) met hyl') - 1- azabi cycl o[ 2. 2. 2] oct - 3-
1 I\Il-p %Igy()%/rg%%pghenyl )carbamate, (RR RS, S R and

é SR, B(Sssgy RIS, 5Y P X ety D betag Bl oyl w612 2. 2o Sty B G-
£1c I)carbarrate 40 (RR RS, S, R and
g}k {pb%@yrl I nyl ) met hyl ) -1-azabi cycl o[ 2. 2. 2] oct - 3-

yI (&, RAR,Sc § R eh® 82X GapybidingBinethyl)-R-d2abify ok [ 2 3.2 ct-3RUN-(3-
S, Sh_ g, 3- ridinyl)nmethyl)-1-azabicycl o[ 2.2. 2] oct- 3-
yl p%eél )‘farﬁ% or omet hyl phenyl ) carbamate, (R R R 'S;
S R(R,BNR.,S; S,R; and S,S)-2-((3-pyridinyl)methyl)- 1-azabicyclo[2.2.2]oct-3- -yl N-(4-
- ﬁ)fl rhaé? |') met hyl) - 1-azabi cycl o[ 2. 2. 2] oct - 3-
%{1—%‘ Flfggé? %%I am nophenyl )carbamate, (R R R S
S R,R{R.S; S,R; and S,S)-2-((3-pyridinyl hyl)-1-azabicyclo[2.2.2 --1N4-
F%%\\i) ﬂ%s pyarul1 di n)yl )((neptyﬁyllng’ )riletasz,%lblag?/clcyg o£ %oa YL
%"Z‘ S phenyl ) carbamate, (R R R S; s, R and
S 1216@33 Eddcd Sy b} @S Riin) e BARRI 3 -
yl SOR( - g%oxypﬁ)é kng;yar kr)lgl;)m?&y? a%%[%%[o%%é %?(Jc gé‘égfé(z
a n dcyanophenyl)carbamate

i SRR IR TR R BT e

a n dcyanophenyl)carbamate

R D TR MR A R By e
yI %EJ%ZI(,QE% h§/11 Pophe (B‘ﬁ)'fyflgﬁn lntl)etﬁzl? az 2 E%g 4
vm)@@mmh&%m@mm&w US2004/ 005044 (R R; R S, SR and
K ,éss RY{ dcg §l)y i z(g%tygé{m?rl)metﬁlﬁﬁ?-az 1cyc %2 §2f ct- -yl N-(3-
yI
trifluoromethylphenyl)carbamate,
R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y] N-(4-
dimethylaminophenyl)carbamate,
R,R; R,S; S,R; and S,5)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
methoxyphenyl)carbamate,
RR; R,S; S,R; and S,5)-2~((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y] N-(2-
phenoxyphenyl)carbamate,
R,R; R,S; S,R; and S,5)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
methylthiophenyl)carbamate,
RR; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
phenylthiophenyl)carbamate,

-78-
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55 net hoxyphenyl)carbamate, (R R RS, S R and
S, S -2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

W@ LooMo(6349 phenoxyphenyl ) carbamate, (R R R 'S, BIRUSHN€005044

55

60

65

70

75

80

85

S S)-2-((3-pyridi nyl)msthyl) | -azabi cycl o[ 2. 2. 2] oct - 3-

S R( éﬁ ﬁt h)glnég S?% ?Bngyrzd?ny%gn%?h%t I?azablcyc(lo[z 2. 2]oct%-yl N-(3-

S S}nearog(g,ﬁfe fdafbafidie) Met hyl ) - | - azabi cycl of 2. 2. 2] oct - 3-
&3 5phenylthl oghenyl )carbamate, (RR RS, S R
and (R,R; R,S; S,R;"and S,S)-2-((3-pyridinyl)methyl)- 1 azab1cyc10[2 22]oct- -le -(3-

S, Sk{l&oﬁl;’he ch@hi¥) Met hyl ) - I - azabi cycl o[ 2. 2. 2] oct - 3-
henyl )carbamate, (RR R'S; S, R and

S SIR.R; R(B Sy ﬁh@lgﬁyﬂj(@emml)dlﬂyyl)meﬁwhﬂ @}blbﬁ{quZ 206Gt B-(3-
yl dh'ie h@lth@ﬁh&pﬁ&%ﬁ}‘rﬁ%‘?nyl )carbamate, (RR RS, SR
an
S, SIR.R; R(S3SR; rand B8Y-RY (Beshiginyl)inethy BHi-czyloic il 2 2. 23¢ad Sty B-(3-
yl %lﬁéng'rithi"ﬁ% hyll)gama%penyl )carbamate, (RR RS, SR
and
s SIRR R(sss;Iy randjS,S)LIZ)((Be;b}hMin)yl)hrealnghI-z(zylmbyl:[lélzz 224@43@13} é-
gﬁ & }/ tb otghenyl )carbamate, 70 (R R
S Rme éy car

S SIR,R: R(S3SIR ahdl$ 8y-L) (Bejidinyt) ket Bl Sk yzz{l @2 2?&&@ ty1 3} “
dlgtegloxypheggl)rge%amaty phenyl ) carbamate, (R R R,

S SIR.R; R(S3 sm/ hd8 8y b)(@eﬁyli‘ﬁdiﬂy?hl'e@&@-m&)(ﬁgﬂ{lcﬁz 3. 2?&c%tgty1 &r--

yl N 2-"thien | ) car bamat e
S, spethyithigphepyharhainaenet hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3-

yl )H{ ({3I({(S§§ R BhEsw h‘%@tﬁ/ﬂ ﬁme(h%) Ruazanll%rc cgi R 2}(?:@ g-yl g -(4-

pyri di nyl ) ret’h -azabi cycl o
yI Rh@SUhIB@WEﬂﬁqﬂrbém}Ie)carbarrate (RR RS, SR and

5 e s kg el il ok Lalegl o
gggd@w&ﬁmpl(%ﬂ)q@sbﬂmdienyl ) met hyl ) - 1- ohe

KA e S e B SR S v
(R RienRR)Sybaak, and

oy BRESHb b R PR Ry (B T ke g v

andthienyl)carbamate,
vl By 8% 2 SrERRE T gl i Bt ratres s Gl o -
2008 dthrAR)RBhinkis2004/ 005044
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(1-
naphthyl)carbamate, and
(R,R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
naphthyl)carbamate.
10. A compound selected from the group consisting of:
(R,R; R,S; S,R; and S,S)-N-phenyl-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(4-fluorophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
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(RR RS S R and o

S, S)-N(4-chl orophenyl)-N -(2-((3-pyridinyl)nmethyl)-1-
wW@2@biotosad o] 2. 2. 2] oct-3-yl)urea, (R R R'S; S RT/EHH04/005044

S S) I\I-(4 br omophenyl ) -N - (2-((3-pyridinyl)nethyl)-1-

2 R. and
s of% F@"V %r@%}‘%ééﬁh@f“) hi?fxlzl)f e g’-ﬁ%ﬁ?wﬁghny%@thwal
azabzabyggle[zzz 2o} delurea, yl ) uzga( (R RrI R ﬁyl )Snst h;lln;j .
o ol R R 3BV oot} Ro B e marti By el
» gng;lzal]zlic (::%IO[bz22]00th3enl)wfeal ridinyl)methyl)-1-
I ono
o 2T, 1% RIS nDR SeR- - oyt TR e ytnis
- S%;za'?"fcéﬁgg' A uren, (RE RS SR and
azabl C
S, SiR &Y{Q& W: end ﬁéh&@)chlqro;(hgn}(l)(ﬁ (R 6(B-gymiginyliresthyl)-) - 1-

100aﬁgg9élgmcj Ab&:Zyak&Ct-3-yl)urea, (RR RS SR
95 S S JR.R: R3; BiRo nmbﬁ,éhw-()3-bbstfr;uéﬂleﬁ)(lBlzIEYIR(@dehhgﬁtFleﬁwl) 31
urea R, S; an
aza?i ﬁﬁ%‘gi%zzﬁ ﬁlg’o‘rﬁ%% eyl - N (2-((3-pyri dinyl ) met hyl
) - 1R, BZRIS; 8R; hf 2. SRN2AR-fmotopBenyl))Nir@&(3-3RikyRukhyR- 5;

S, R__and
s, % %i’%‘-’[%@t?ﬂ%}‘i‘ﬁf?féma) N - (2- ((3-pyridinyl)nethyl)-1-
gz g@LRyRJSoS,&; andy, SPN-@-C¥11§>)<1(1!>?§@'1) I(IB(dZE{r(]’a;/ &hnﬁ)n%thﬁm
- - rial
100 a’za%ﬂ E’Lﬁéﬁ?}l{g?pﬁ %&%}“r%“zyl ) ur eapy(R R S S R and
S, SRREK S; SR Bﬁd@BﬁNy(h)brd}ﬁdpG&M)(ﬁ @l{(ﬂs B%MJE?U}R&@MQ 1-

b |
;ﬁgazgglgycllcgéﬁ?ﬁtﬁwé}w]ma) N - (2 l(ngapyrldl nyl ) net hyl ) - 1-

AN B M S i
aza%‘?»‘é‘?]ﬁtql 22100.1_}]30@)51%, yl)urea, 115 (RR RS; SR .
RSy 5 g P ORI ey enft R R )
S, S)Zflwxcio[%ﬁa?ﬂwpﬁe'h)yte)ar N -(2-((3-pyridinyl) m;t hyl ;né
S, SRR IR S T Ak ek )
12@&%@019@12@@23@1)3@% 3-yl)urea,
(R,R; R,S; S,R; and §,S)-N-(3-methylphenyl)-N"-(2-((3-pyridinyl)methyl)-1-
110 azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and 8,S)-N-(3-biphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and S,S)-N-(4-methylphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
115 (R,R; R,S; S,R; and S,S)-N-(4-biphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and S,S)-N-(2-cyanophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and S,S)-N-(3-cyanophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
120 azabicyclo[2.2.2]oct-3-yl)urea,
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RTP 59249v8 WD 2004/ 076449 PCT/ US2004/ 005044 (R R,
RS S R and

W@E2@H0M4¢9- cyanophenyl ) - N - (2- ((3- pyri di nyl ) mep¢iyU$2004/005044

125

130

135

140

145

150

azabi cycl o[ 2. 2. 2] oct - 3y| Jurea, (RR RS SR and

ot PR RS SR AP Y %@SP{ﬂ%NN%&? aitdiBinedRl )"

2 %azﬁ;d?plo@rmmoct 3-y1)urezz) 3 pyridin

i JE4G RS SRR s 20 ebrmeiyloferibay "R hpydtiymerby-1-
S, Raza?b[bﬁ}clo[22t %}]oct—3 %/]l)uree} N - (20 (3 § ( hy

- aé%gi gy%ge 282% 53 ené %Hlﬁ!@fﬁ@%)h 2 )1% (Ian -%Eg?dmylmyl) 1-
S, Shzd¥iclop! mga&yp ¥d)-N - (2-((3-pyridinyl)nethyl)-1

-130azab|c cI02 2]oct3 I)urea (RR RS SR
and R.R; R,S; S,K; and S,S)- N-(2-methoxyp enyl)-N’-(2- ((3—pyr1d1ny1)methyl) 1-
S, Shadhcld ¥ty %enyl) N -(2-((3- pyrldlnyl)mathyl
)-1 -Zaazcg Pfg?ci]o %S{H 3-yl)urea, (RR RS SR

and R.R; R,S; S,R; an S S)-N—(Z-phenoxyphenyl) N’-(2- ((3-pyr1d1ny1)methyl) 1-

SS | enyl)-N -(2-((3-pyridinyl)methyl
Lza%lfcgé @@e{]&% Z?h%lﬁg Oct-3-yl)urea, 135 (R R R S;

S R(R,BnR,S; S,R; and S,S)-N-(2-methylthiophenyl)-N’-(2- -((3-pyridinyl)methyl)-1-

S S 0 [)-N-(2-((3-pyridinyl)nmethyl)-1

- azzlzaagltcgaofl}ez[% “g}é%?gl%/ 23-yl)urea, (RR RS, S R and

S, SJR,R: R 3; iRe noky, shsrrwphexwlth(oﬁhe(n(yﬁ-wy@t(cb wﬁd)imﬁm&ylf 11

- 2 t-3-yl R R

S, 25%2%&0{"% Hﬁ%{ﬁ ?F}%l ei(*:ﬁ‘eenyl 3/ %\rur((ag (ES pyri d| nyI ) met hyI

) 16R,RAR, S8 R0 by S 5PN 3 dnath R§hheRyly N LD-8@. pykidinRl) mBh$h)-1-

S, s&zaﬁw"éo[ﬁﬁe?ﬂ%tﬁmlbﬁ?enyn N - (2-((3-pyridinyl) net hyl

) 1('R RZRSI S v¢ bl §S)2N2(]5%Enc§(yﬂle)1§*l5 f8.(2- ((8 ﬁrldﬁyﬁnelﬁyﬁ ¥]-

s S%ZE‘NQI(QO[?@&]Wy}ﬁmyI) N - (2- ((3-pyridinyl)nmethyl)-

; - dé@ﬁbk Y§ROLit £5PNQ8 LieiplthdoPhdn-N-43- (B Ridinietn -

S, Szabhicyde(gRederkpptaraal ) - N - (2- ((3-pyri di nyl ) met hyl ) -1
.3 S R

s, SERIENCAR B i S ﬁfﬁ%tﬁ%ﬁ Pt wi‘fdw m?g{%‘fﬁa

) - 1azab125aibq>[2)’l@l]®[t2 yZ)u@]aoct 3-yl)urea, (RR R

and

s, PR FRemA SR T harory ey N (%fﬁﬁyflaﬁnﬁwfﬁhwﬂw

) - hzamSﬁblqzam]@yem)ﬁl&az 2]oct-3-yl)urea, (RR
S, SRS, SR e B oRESTPRyRRESIL - ( 62y g ny
1) ahablayo&mcz)zgtdca[sgzl)area] oct-3-yl)urea, (RR RS, SR
and R%{ % S; S l({zantthI S%n%l(z)l—-rnlgth-ygtl%ibl()lselslgilg— } 1(g-l((ril’}-lll)y)1r1r(§f';1tyllﬂl)mlezhyl) 1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R,R; R,S; S,R; and S,S)-N-(4-phenylthiophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and §,S)-N-(2,4-dimethoxyphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
R.R; R,S; S,R; and S,S)-N-(2-thienyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
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azabi cycl o[ 2. 2. 2] oct-3-yl )urea, -81- RTP 59249v8 WO

2004/ 076449 PCT/ US2004/ 005044 155 (RR R'S; S,R and
WE2@B)AOM44SB-t hi enyl ) -N - (2- ((3-pyridi nyl) nmet hyl PETUS2004/005044

azabicyclo[2.2.2]oct-3-yl)urea, (RR RS, SR and

155 RS ST BTN i AL A ey el R Y
S, S)azdﬂl@libfmbglohty?p )rlr)l?sreaf(lz l(J(gapyrl di nyél %erefqhyél )Sl 160
gﬁ 3Qi%’%;‘:ﬂsfpz'-aﬁékﬁﬁ"yf%‘g#@tfﬂﬁm’@rg ?-g%;&?’ BYHSIny Draethyl) = 1-
az alhrabygytio[22.2]02] Delhurda,y! ) urea. 11. A conpound

R RS SR
sel IR SIS TRt s o N Bl i et 1-

160 S, S)azd&c(yao(z(ﬁz]gwg ﬁblﬁyd )ﬂ;@t hyI ) - 1-azabi cycl o[ 2. 2. 2] oct
- 3- 5_yl )benzam d RS SR and

S, S)<R ﬁa R By aﬁ«}ﬁﬁmﬁrl}anb@ﬂm {2-(@zabidivybinefhgl)2- 2] oct

- 3- Miabicdclofd ADH& de, (RR RS, S R and
S S)- IC?COLE (Z%qpy%?%l?lﬁigl)rret hyl ) - 1- azabi cycl of 2. 2. 2] oct

- 3-yl ) - 3L1. 1A conpsivad sedentadefron 1@ g((ﬁipanﬁtng o83, R and
SSRN-ﬁ%r(lg azabi cycl 2] qct
! i P e AP i Bk g el
165 g, S)’l) tamid¢,3- pyri di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
1.de RR RS,.SR and
s SR ES: BRAERSERE, @a@?ﬁwﬁinfEaﬁ-aemzegeyvﬁf[wmt@al)-z-
-3 flhgrel®nzdmbe,chl or obenzanide, (RR R S, S, R and
S, Sy D 2 met 1azab|cclo[222
25 RS S AR SRS e herciy B ey a2 Ziock -3-
S, Sﬁludkbt(eﬁze(n@&e pyrl d| nyl ) met hyl) - 1 azabi cycl o[ 2. 2. 2] oct
o - 3 %&L m de, 180 (R R RS SR and
9:$ r(§1 Prayrigipyhmethyb dizalieyat2 22] @3 ei)-4-
-3 ﬂlho)rob%nzdﬂ{lagmbenzam de (RR RS SR and
ég %F{ |d| met hyl ) - 1-azabi cycl of 2. 2. 2] oct
A -py(lFlan bmethd)-19zebicymiad2.2.2]oct-3-y1)-2-
S S)md}bl{egzgfnglgé pyri d| nyI ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
- 3&& 3,4- 185 di chl or obenzam de,
JR;R.S; S,R; and S,S)—N—(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3~
175 chlorobenzamide,
(R,R; R,S; S,R; and S,S)—N—(2-((3-pyridinyl)methyl)-1-azabicyclo[2,2.2]oct—3-yl)-4-
chlorobenzamide,
R,R; R,S; S,R; and S,S)-N—(2—((3-pyridinyl)methy1)—1-azabicyclo[2.2.2]oct-3-y1)-2-
bromobenzamide,
180 RR;R,S; S,R; and S,S)-N—(2-((3-pyridinyl)methyl)-l—azabicyclo[Z.2.2]oct-3-yl)-3—
bromobenzamide,
(R,R; R,S; S,R; and S,S)-N—(2-((3-pyridinyl)methyl)-l—azabicyclo[2.2.2]oct—3-yl)-4-
bromobenzamide,
(R.R; R,S; S,R; and S,S)-N-(2-((3~pyridinyl)methy1)-1-azabicyclo[2.2.2]oct-3-yl)—3,4-
185 dichlorobenzamide,
(R,R; R,S; S,R; and S,S)-N—(2-((3-pyridinyl)methyl)—1-azabicyclo[2.2.2]oct-3-y1)—2-

methylbenzamide,
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(RR RS S R and
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

WO 3e0yi0)6429 et hyl benzam de, -82- RTP 59249v8 VETT/US2004/005044

190

195

200

210

215

220

2004/ 076449 PCT/ US2004/005044 (R R RS, S, R and

SS) thI)lazablch022200t
RS S APt e Rossies oy Siats 13-

S S)mdth}(ll?enéz(rﬁd@yrl di nyl ) met hyl ) - 1- azabl cycl o[ 2. 2. 2] oct

- 3- yﬁ 4- neR enzamide, (RR RS, SR and

S, S) ?Q_ S, ,and »S)-N-(2- ((3-pyr1d1ny1)methyl) 1-azab1cyc10[2 2.2]oct-3-yl)-4-

((%M;ﬂ%hfb‘mlhmt hyI) 1-azabicycl o[ 2. 2. 2] oct - 3-yl) - 2-
henﬁl benzanmde, (RR RS SR and

S, SYRR: RS GRs 2p¢ SN (hreyidiyDutetiyda bazapisly o 2. 2212btefe §1)-2-
- 3- hgnyﬁ)enz‘la%deohenyl benzamde, (RR RS, SR and

S, S}S N-k -pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

- 3 YRR B.S; |§H@r4941 Sébrzhm(@bpyr(dihyﬂamaﬂwﬁ 1-8aBicyelb[.2.2]oct-3-yl)-3-

yridi nyl) met hyl)-1-azabi cycl o[ 2. 2. 2] oct
%]F%}tyg’fz‘“%;i}g%egbenzam de, 200 (RR R S; S R and

S SIR,Rv R3; §(3apd 8 SMN%@F(Imﬁdfﬂﬂ)nﬂetm)abmwb@b@ R2184tBCH1)-4-
i’%{tﬁ)n @obenzam de, (RR RS, S R and
ig 4 526 pyri di nyl ) met hyl ) - 1- azabi cycl of 2. 2. 2] oct
- 3 yRR R;S; 6 \Ra andb§,SE AR AES-pyrRidyl) nfdib$1)- ﬁaz@blc?é'lg[% 2, 2]oct- -yD-2-
]%: a%é} pyridi nyl)nmethyl)-1-azabicyc
-3 y’(a)no "Z3%E%t ri f | uor onet hyl benzani de, (R R RS
SRRRDHSSR d S,S)-N-(2-((3- -3-v])-3-
( a&}éla:;)y ri %jl n(y I (§3rr%}{rﬁ;/nyl)?l 1 thfi\/lz)a1 b?zgl;)/lgydo[%ﬁz'zz.]%ﬁt g c}{D 3
a}wl??nz t hyl ami nobenzanide, (R R RS, S,R and
s, R,RERZ; § R3ad! 1Q b ]
ﬁy o5 el %oxiﬁﬁﬁ%w‘%f&“%@q Qi3
S, ssyanpl(ezzwée »pyri di nyl ) net hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
{
N gﬁ%% PEN R Byl RS a2 o 3>
-3 K}il mee mzam de, (RR RS SR and

S Stk (R AT SE LR35
S, S}iHNh(yEm(n(®ewnmd¢L nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
-3- ()ﬂ ﬁ I§ S; \‘P Re %@g)eﬁ%? rg83-1)yhd1ny1)methyl) 1-azabicyclo[2.2.2]oct-3-y1)-2-
methoxybenzamide,
RR;R,S; S,R; and S,S)-N-(Z-((3-pyridinyl)methyl)—1-azabicyclo[2.2,2]oct—3—yl)-3-
methoxybenzamide,
(R,R; R,S; S,R; and S,5)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-4-
methoxybenzamide,
RR; R,S; S,R; and S,S)—N—(2—((3-pyridinyl)methyl)-1-azabicyc10[2.2.2]oct-3—yl)-2—
phenoxybenzamide,
R,R; R,S; S,R; and S,S)-N~(2—((3-pyridiny1)methy1)—1-azabicyclo[2.2.2]oct—3-yl)-3-
phenoxybenzamide,
R,R; R,S; S,R; and S,S)-N—(Z-((3-pyridinyl)methyl)—1-azabicyclo[2.2.2]oct-3—yl)-4-
phenoxybenzamide,
R,R; R,S; S,R; and S,S)-N-(2-((3-pyridiny1)methy1)—1-azabicyclo[2.2.2]oct-3-y1)-2-

methylthiobenzamide,
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(RR RS S R and _
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

WO 20gl)6449 phenoxybenzam de, 220 (R R R'S; S, K T/HS1H04/005044

225

230

235

240

245

250

255

S, S)-N-(2-((3-pyridi nyl)msthyl) 1- azabi cycl of 2. 2. 2]oct

2003{#@7 2‘44%%‘%‘ B@é%ﬁ# ég‘%% hyl I%?“?—i/l)R—?frza@%?Cég‘R[Z 2Algot-3-yD-3-

S, S)ndth}ﬂtﬁmbcérﬁmpybl di nyl') met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

s S) 1‘?& iqszrﬁ( é}%@:}* E}Ff?y@ ﬁwlaﬁeﬂg&gﬁa@wﬂ@t&z %ogq%zl) 4-

t - 3mthyithiobdZbmivef hyl t hi obenzanmi de, (R R RS, SR
d
5, SR ReS: B 34 SN frevidipmeiabnapisyepls. 2203tcs) 2-
- 3- YhomyRhiobdh@anidb,hi obenzam de, (RR RS, S R and
SS) N- 2- &gprldln mstggl) 1-azabi cycl o[ 2. 2. 2] oct
g é ﬁ;ﬂﬁ/ B -b@rtHniitiny 2athyDR -RabirySp[ 2. Bpctedagl)-3-

SS {ifiobdn3ayE] di nyl ) met hyl) - 1-azabi cycl o[ 2. 2. 2] oct
bh&yﬁméhg% hi obenzani de. (R B RS SR and

s SXR B:L& [J13¢] am/S ISEfNﬁ@F(I?rfBITWﬂY)lWMahaza}tmlydb[Z 22]2dtBe§l)-4-

hoxybenzanm de, (R R R'S; S, R and
S, s}ghé“y%lﬁlé??‘géﬁgén di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

- 3- B.R; B,S; 335 atnd $8pH-Cea(3- mﬁr@e)mettal)a aRbiSyclF2R. 2160 B -y1)-2,4-

S S ridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct
zhlni%%&ylge}%fz%ngém coti nam de, (R R RS SR and

s SIR.R: R3: §R3apys, splNraL()mpgtﬂmydy))nlbtr?galgaz@%@w&[a 22318&@3}1) -5-

-3-yl)-5- phenyl ni coti nam de, 240
S, S? Oﬁ?-ofufm? %eyrl di nyl ) met hyl ) - 1-azabi cycl o[ 2. 2. 2] oct
- 3- (RIR) RSt BR; RHCDS!Spﬂx(ﬁf((?j}%éndﬁgl)ﬁteth%)Slhazg’mg?clé[ﬁ@ 2]oct- yD-6-
S, Sz g% yridi nyl) met hyl’) azabi cycl o[ 2
lﬁ}?rfélﬁ?t mE‘Pe:ar boxamde, (RR RS, SR fgd \
S 3 1 ab4,5¥ 94hy.5.
ﬁ%‘i‘:r,“ R hene- 2 Eaboram ey (R B R T 39hs

an dphenylmco inamide .
BN D R e Ll N R e ERE T

S Fyl) glmj 2-carboxam1de

oA S S R b -
yDfuran-3- carboxam1de
R,R; R,S; S,R; and S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2] oct-3-
yDthiophene-2-carboxamide, |
RR; R,S; S,R; and S,S)—N-(2—((3—pyridiny1)methyl)—1-azabicyclo[2.2.2]oct-3-yl)~5-
bromothiophene-2-carboxamide,
(R,R; R,S; S,R; and S,9)-N ~(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-5-
methylthiothiophene-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N ~(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y])-5-
phenylthiothiophene-2-carboxamide,
R,R; R,S; S,R; and S,5)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-5-
methylthiophene-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N ~(2-((3-pyridinyl)methy!)-1-azabicyclo[2.2.2]oct-3-y1)-3-

methylthiophene-2-carboxamide,
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250 (RR RS SR and
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

WO 30yi0)64% phenyl t hi ot hi ophene- 2- car boxani de, PEI/RS2004/005044

260

265

270

275

280

285

RS S R and

> S)(F)I\ﬁ E!{Z S (S(ghy t Al op?;i hg%tﬁlﬂ%ﬁgd%?gﬁ?g' 8z gc&%{g{zﬁzél;?§§1)3

S R: br@quthlophene 2-carboxamide,

oS B B N B K0

592&91080th’i&)l%ﬁ&4k@%6}€a€1ﬁd€@'/ US2004/ 005044 (R R RS

S R .
S, S)(R%] ?{zﬁ‘&% 8¢ SiehA-§Gravidinyhmethd h bpeapiayelpt2. 221t tek y1)-5-
- 3- )(2 byr%lnﬁftﬁlﬂﬂk‘hé oRh@pLngiagar boxan de, (R R R S;

SR

S, S)(R’Fﬁ-' 829 S¢R-2p¢ PiSHNR-( FreyidimymettyDabhaspisy dpR. 2212 tefsy1)-5-
3 Mbgstylaﬁop@lgﬁeoj -elhiaphgne- 2- car boxam de, 260 (R R

s SRR Rt S(33-2pg 85N rpyilnynietababimyich dpR. 22]8dtce1)-3-
3 Xﬁ%xﬁﬁmél?eg@—‘ﬂc‘aﬁ'o%ﬁé hi ophene- 2-carboxam de, (R R;

S S{RR: RS: S(R3-apy 8 SNNH@FGmrMYIMMbmw&ﬂMZ 222]8&t@c5t1) 3-
3 Xle)hogythf%ﬁl?etnx I2t cqrbog r&e 2- car boxam de, R,

S SIR R: R2; 63 am/S ShiNn(Sll(Imﬁstrimﬂyl)mbt@mbaz@mew&[a 222&8&@0}1) -4-

Xcl:eérlé me%ﬁg 5e metgxl¥ 10th108gene czarb%%ntl)l%éam

S SIR,RE 1 e . act

R e A
Jr?ahene -carboxamide,

S SRR R B; §.R3ays, SN (B3Rt mb 3B AL a¥e) 2412 2218%-85)-1-

ace%ﬁ%‘yl@yﬁ%lﬁﬁgﬂar@xﬁ’é‘ldﬁyl t hi ot hi ophene- 2- car boxami de,

270 S

S, S()F( %—I(RS (B? éanpdﬁ %?Jﬁg ?S3npg nﬁ nlys)mfthglg a% baZ%?/lc (t[% 22’] %‘]t 8ct
_ 3- YRRyl besearemiilec ar boxani de, ( R R R S S R and

S, SQR' lQ‘I'I( % é i{?’%n%ysr §)dN r{?l é()sg%ﬁ% meth —az [%2%} chg(:t

3-yl)- rro carb
an dyl)mdole 2- carboxamlde

net.hyl ) - 1- bi 2 t
2y RS SR YUY g@wggﬁ%@w%r&eth?@ﬁ%a g2 Alcch iy
S, S)l)—imdoae%-(:(rﬁemmaledl nyl ) met hyl ) - 1- azabi cycl o[ 2.2.2]oct
- 3- J)d pdol,e- 2-car i de,. . R S; SSR and
o R R G T R g ety s A Slosy s I-
- 3-mgthylinddie!3ecatboganfdexam de, 280 (R R R SI S,R, and

- - - i.di thyl)-1- b 2.2.2 t
?’3 S@ﬁr‘%‘ég %Sﬂ?@ﬁ%\'&%(@ DEfipY ?ﬁlﬁﬁ a'z;%){ccycﬁ,b 2. 2]002 3 §1> 1-
benzylindole-3-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2—((3-pyridinyl)methyl)-1—azabicyc10[2.2.2]oct~3-yl)-1H-
benzimidazole-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N—(2-((3—pyridiny1)methyl)—1-azabicyclo[2.2.2]oct—3-y1)-1-

isopropyl-2-trifluoromethyl-1H-benzimidazole-5-carboxamide,
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(RR RS SR and _
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

WO 20gl)6419 benzyl i ndol e- 3-car boxam de, (R R RC/UK0RY/005044
and

ORI Sl R R L S TR

S, Rls@mpyl 1H-benzotriazole-5-carboxamide,

0 & SIS R B SO APy ol 2oL os
H- b@@bemﬂﬂthtdpbenﬁ-%@ﬂhﬁm{&de - 85- RWRNS'I;C]; 1%8 ;967v é

/ 005044 an
. SR RS A% g SR U rBrRg P st by e B 2 opiot

- 3- wl))nenko[bqtﬁmpn@@;charﬂoxﬁnﬁg nzotri azol e- 5- car boxani de,

.. RS SR _and _
ég g)(ﬁﬁ; §29 (Eé(% a8g Bi S%Ni&rg%rrﬁﬂmlmaw)abmy@wpQ.Z..zzzmtfﬁet
295 yl/)bé&@fﬁ?-a(ﬁ 1-&kvdshinpighene- 2- carboxam de, (R R R'S;

S
S, S)<R Ru Bzﬂ SE8-2pY BiStN2H( Freyridinyntettyhababicy dpR. 22]a¢ s t
Mt,énggﬂﬂ{ag[ﬁlagggxgﬁmgne 3-carboxamide, (R R RS

S SIR R~ B@» SE®3 a@ﬂﬁﬂNﬁyrqmrh&dﬂmw-amﬂy@cmmz 2]021 @tyt) 3-
-3 ARG ek Bflafag T boxami de, (R R RS,

300 S SIR R; RB; 6(13 apys, SﬁNF\@*(ImMydy)hr&ﬂ@z alaszb)!@blb[ﬁz 2]03i| @91) 5-
¥ i) ui boxam de, (RR R
S Sfl IQI-%% %“({;’aél )mst hyl -1 - azabi cycl o[ 2 2 2] oct
3- y(B,R3R, w8/ yhcbm)z Nf(ar(@mpﬂrdﬁ@[)b@ﬁ@ma@abic?y%[ifizﬁbt-}yl)-s-
. , R. .

SST‘ %—0’(‘33’eﬁ%“r6‘§/rzlcaﬁbﬂ§ﬁn}l%t hyl -1 - azabi cycl o[ 2. 2. 2] oct -

ym R5R SOB R QRESZPRLDAN- p%zrfaﬁ{ybﬂléﬁm $182ab{Fe B2 o 18z4-3-y1)-7-

S?e@f@e?io@fb‘}r?ﬁ@b%ﬁlﬂ)lﬂ%t hyl -1 - azabi cycl o 2. 2. 2] oct -

Y{ﬁ R5R SIERA Qﬁﬁ)@§)OIZIQ§-‘€(B%H%ln?f’}ﬁl@ﬁw?magﬁlcyé1'3[2% 2]octs:)—yl)-7~

$thWPW€WP¥mmW%t hyl -1 - azabi cycl o[ 2. 2. 2] oct -

dR)R7R S3§) § %@WNQE '@(%%fy}x’ldﬁ%%et%?f sza%lcyglo& fﬁoct% yl)-3-
S S}le@WI(i‘CI(IQwaoﬁumnr%fd;a)fmm;de | - azabi cycl o[ 2. 2. 2] oct -

310 BIQR)RJR Seé ROM%E@ZIQ fr@npygid&?f’)lggtﬁam azabw%?oﬁ ﬁoct—3 -yD)-6-
S S)romolée;fxwf(lﬁnﬂyaaﬂmmyidﬁ,rret hyI I azabi cycl o[ 2. 2. 2] oct
?hy(gR,%,gx@%P%d_Sg@ (ﬁ) ((g—%?/?l inyl met y121 gz% 1%}93:(12[92(:{26]0&- -yl) -4-
S, ,Sa)c’etM-,V ﬁ;eﬁ(o,ayliﬁsylzofdﬂaﬂ-)llc)afﬁbkﬂﬁﬂde -az atdal cycIRo[ 2. 2. %] oct -

3- ?:/SIR)I%%S b§ ﬁ %%”5)%‘(5 a?,-pyrl 1%{11?1%();&611{1? 1- e?zabl(cyclo[2 2. 2]oct—3 -yl)-2-

315 S S)lcth\tflf)arzéﬁl&npy&drﬁﬂxam deret hyl -1 -azabi cycl o[ 2. 2. 2] oct -

k) acetyl met hoxybenzof ur an- 2- car boxam de,

R; R S; S,R; dand S S) N-(2- ((3—pyr1d1nyl)methy1 1-azabicyclo[2.2. 2]oct-3—
yDnaphtho[2,1-b]furan-2-carboxamide,
R.R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-

yDnaphthalene-1-carboxamide,

305

m@mm@mw@mm

320
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(RR RS S R and

S S-N(2-((3-pyridinyl)nmnmethyl-I-azabicycl o 2. 2. 2] oct -
wW@2004p76349 315 net hyl benzof ur an- 4- car boxani de, PEI/BRS2004/005044

RS, S R and

= S S AP AR

S, Ryl)aa[dlthalene 2-carboxamide,

S, S) | [ cl o[ 2. 2. 2] oct
(R{}ﬁ naﬁhf‘gaﬁgéﬁe lf Hﬁé ’é‘?ﬁ >3> ez %Clowif@v@r@ -yD)-6-
128ﬁ9&ﬁn&p1ﬂ@1e21@%aﬂ>bﬁﬂﬁﬁe PCT/ US2004/ 005044 320 (R R

S, S)(R%- ?zg ?qg 48§ P hr 3raymidinmethyl-dpealieick 22 2) @3 ol)-3-
325 - 3- n;eltndmwphmalb@maab@mb@(am de (RR RS SR and

S, S) ridin I)msth -azabi cycl o 2. 2. 2] oct

%L gzs grﬁ‘ ﬁaﬁﬁﬁhﬂ‘h rEheym w&n@@w&haa@lcy(cm[m 2RcE3-y1)-6-

Rme&fd)ﬁizna ht:lglalene 2- aarboxamldet H o o[ 2. 2. 2] oct -
: ridinyl)me -azabi cycl o oc
- KI} RS& gg‘ ﬁég népzﬁ&men é)n@thyaﬂmmwun{azze]apt:a —y1)-1-
Sh &0
, S) Nﬁﬁglem 2carbox 1r(rigt hyl azabi cycl o[ 2. 2. 2] oct -
- yIB.Rg ¢ é&;ﬁ§bNt(ﬁd(3em1dmyt)awuxykamaﬁqcho& R2]oR-Byl)-6-
Rhytﬁ‘ ap (léalegg -2- c&rbox?rsude

S)- N ("2- net hyl -1 - azabi cycl o[ 2. 2. 2] oct -
- y(l§ RIR,Shidk: end/H8pNt (@4 (3emeidiyt methgk takabeycBR2. £ 18e Ry -yi)-6-

’ ?Ce ﬁ?pﬁl(i&glenezc m“}%t hyl -1 -azabi cycl o[ 2. 2. 2] oct -
- YR.RER, Shy.& GM/S!SpNt(M3%ﬁdﬁwgme&9mamzd@cyc1&[ﬁz@,]ocB3§»1) 3

: sliheﬁ&]l?’é’l’(z(%“aw} t di nyl ) met hyl - | - azabi cycl of 2. 2. 2] oct -
- qu),Rm Sas,8t MySISPRLDabeYedRyDRERIN A8 ey dl. Ro1Re-Siy1).-3-
S, g}; Iﬁ‘l‘-ofoé’h?ltyé)lj{ﬂ’r% "SS9 met hyl ) - 1- azabi cycl of 2. 2. 2] oct
3 (yel R13S; SRSard ROV RE-0B-p3ri @A ERyD)-§ RelicyRiop2. 2 $1dRi-3-91)-3-
S S§)4 mgthoxyphenybgrep-dieagmidaet hyl ) - 1- azabi cycl of 2. 2. 2] oct
340 3 (R'R lgS .‘ﬁﬁ idd%)%?fﬁglﬂlﬂﬁlﬂ%rﬁetﬁﬂ?q]agfmck%[& 213)0? 3-yD-2-
S?QLWI(%P}{CPﬂPWrZ eiamyde) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
R, é’Rl :l%? éé% dﬁﬁtm)i\y—@]&g)ﬁwl&nﬁymgthﬁsl?-aza%ldycl%fgz&ﬁct%-yl)&-
S, $¥—ﬂl101(02hf(n}®plpyf2r@am;de) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
IR ' RS
g, SRS SO OB ShAT G0, (R 80 B S,
345 azdBineytolgleyl Rrd}- Denanddy| ) - 3-
2- 5oy orhenyl - 2= mM.d RR RS SR and
S R SR SR AP A R rtiial kppeparlaf 2220 -3
- 3{(39fnedphenyl)prop-2-enamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1~azabicyclo[2.2.2]0ct—3-yl)-3-
(4-methylphenyl)prop-2-enamide,
350 RR; R,S; S,R; and S,S)-N-(Z—((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)~3-
(2-furyl)prop-2-enamide,

330

335

wmmwmmwmmwmpwmm
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345 (3-net hyl phenyl ) prop-2-enamde, (RR RS, SR
and

WE2@B)AOM44R- (( 3- pyri di nyl ) nmet hyl ) - 1-azabi cycl o[ BCRU1000005044

355

360

365

370

375

380

385

-3-yl)-3- (4-fluorophenyl)prop-2-enamde, (RR R'S;

S, R, . QR- o .

3, SRR g S U e s PR gt 5
hs-sﬂ-)neﬂ}.oxfpdaenmdngﬁ-bbmmﬂé,pr op- 2-enam de, 350 (R R;

s, 85(81%-; ?25 %2@-&69FiSéﬁl\hﬁ?r(f%afiﬂivﬂl%@@ibhﬁwwap@%2]25ftc3c¥1)-3-
- 3- Y3-prodrophehyl)pifopl2) gpampte2- enam de, -87- W NSTON

1287967 2004/ 076449 PCT/ US2004/ 005044 RR RS
S, Rf(l%gﬂ,l ﬁ?s;\éﬁ; ang é,S)-N-(2—((3-pyridinyl)methyl)-1—azabicyclg[2.2.2]oct-3-yl)—3-

S, Sy3-Melhdxfphdnydptdpd-Bdmidet hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

- 3-)(/I g—nS- %2- met hoxi(]phen I') prop-2-enamde, (RR RS

S, R,R’ a8-S: S,R; and S,S)-N-(2-(( -pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
S, Sp3-NdrdcvbhidiyBYobBldavindret hyl ) - 1-azabi cycl o[ 2. 2. 2] oct

- 3- §| & 3 x}?SS y?g-ogr omophenyl ) prop- 2-enanmide, (R R

R, S,(R, 5 RiS; & and S,S)-N—(2-((3-pyridinyl)methyl)—1-azabicyclo[2.2.2]oct~3-yl)-3-
S, Sl4hk £n%‘§ hdi nmet hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

- 3-§/I )-03-p %%l%é# E%)llgyp d)é’nyl )prop-2-enamde, (RR R'S;

S, RR.BhB.S; S,R; and S,S)-N—(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3—yl)-3-

S, S)r - s byrhdi nyl,) met hyl) - 1-azabi cycl o[ 2. 2. 2] oct
- 3- g/{ %%—gp%%%ﬁﬁ%?gQ%’ﬁényl ) prop- 2-enam de, 360 (R R
R, S(R.B; RS; 8l and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabic clo[2.2.2]oct-3-yl)-3-
S, S§4'-l§\3|7 2x-y§) %PSB%YE#S ;?g I dg;ret hyl ) - 1- azabi cyc%,o[ 2.2.2]oct
-3-yl)-3- - | prop-2-enamde, (R R R'S;
S, RR,RNR.,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabic clo[2.2.2]oct-3-y1)-3-
S, S{%rfjl\}’l_d%?%(y%(rﬁgfﬁg%}p %&é{a%pg%%%)ldzl azabi cyc%/ o[ 2. 2. 2] oct
- 3- —3I4R 1%, enamide, (RR R'S;
S, RR,RIWLS; S,R; and S,8)-N-(2-((3-pyridinyl -1-azabi _ 3-y])-3-
S SN (2 (O3 pyrh ol Craypininymethyl)-1 azabieyelold.2 Zlogt-2-vD)-3
- 3-{%@“—63311)@@’32'@2@1#9% oxyphenyl ) prop- 2- enami de, (R R
R SRS 18S; $Rand 8,5)-N-(2-((-pyridi . azab
S, SN (2 (U3 By T my S TR finy pmgthyl)-Liszabieyclqia 2 Slost 3 p-3
(:; 9_r9ynég;yl(nronﬂ_y2cnnmwss- met hoxyphenyl ) pr op- 2- enani de,
s s}ﬁl’%ﬁ}’zz%’?’sﬁ‘gyﬂ‘?@%ﬁﬁ%—ﬂf;nglﬂiyrfs?mitﬁglz-éb%Z%byi@f%%?%Jozj-a-cyp%-
- 3-(HYiplRnyljRon-Bieaailly,pr op- 2- enami de, 370 (R R R S;
5, SRS SR SO mertpryma A eyercisf2slosy 3ub >
- 3-(JinppiBhylfBop-pyndntdie)y| ) pr op- 2-enanide, (R R R S;
s, g}‘z‘ﬁﬂf’%—%‘63%“8;%)&‘3-@-(<?W§flmylymathﬁ%-5wmcwz2-§1ogu-%;ap-s-
- 3-($thieBA)ptep-bephemy! ) prop-2-enamide, (RR RS, S R
an - .
S, g}‘z‘iﬁ’%-s(’](*’e@ﬂﬁsr)d?'@@mlﬁyylym%hidkéﬁ?@%’p@[%-2102%051)-3-
-Sséylis)opg;py@,ﬂély()ﬁmpma@ﬁﬁlmél, )prop-2-enamde, (RR R S;
, R an
S, SREES SR 208 e -y G metidipyl)methyly dspabjaytlof 2. 2108 yh-3-
- 31¥dthyl3=phenylprop-2-enamide,
R,R; R,S; S,R; and S,S)-N-(2—((3-pyridiny1)methy1)—1-azabicyclo[2.2.2]oct-3-yl)—3-
(3-furyl)prop-2-enamide,
(R,R; R,S; S,R; and S,5)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-2-
ethyl-3-phenylprop-2-enamide,
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(3-thienyl)prop-2-enamde, (RR RS SR and
S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct

WO 3008407648 (4-1i sopropyl phenyl) prop- 2- enani de, BSDUSROR05044

390

395

400

405

410

415

RS S R and

s R R S R P R Rtk RO s

S R;(2-ppddinyl)prop- 2-enamide,

S S P AR S ol s

S S)(3 Ndﬁraethﬂan@ysm ﬂbmbﬁm pYopl2-azakicycl of 2. 2. 2] oct

- hyl h 2- de, -88-
W BB RS $307 DR BH6 S pIrHaas et CEmop s loeact 3-11)-3-
(R @ nBth?lthl%nB? lﬁ 4 enamide -azabi cycl o 2. 2. 2] oct

&R)R % Stﬁ %YZ){S}-EW nsé}m’em)el-az(armc&cloﬂz 22]08; FRyl)-3-

and
(2 naphthyl)FroppZy?I}amlldr?y?% net hyl ) - 1- azabi cycl of 2. 2. 2] oct

- 3- RR; %,S R;4ng S@%@-(l(?’rpﬁriblﬁﬂ)n&tl?ﬂg lRazaIgwéclo[SZ 2}'\)2]00t-3d},1) -3-
th 390 an

S, IS)LPE??‘%’E? %éﬁeﬂgl?&d]?%;%@ﬁnd?hyl )- 1- azabi cycl o[ 2. 2. 2] oct

- 3 yl ') - 312.(4 phatoagdutital eompbsition icopozatip akbdpound Rt Haim 1 and a

S, th%nRﬁe ??agly accePﬁPlefﬁl)r%t hyl ) - 1- azabi cycl of 2. 2. 2] oct
- 3 yI ) 313 (Therphpintabyulti flrco@pdsittshadTican 12 Whetdf By id3-Hyridinyl or

S S? pP(IE"(n?dnﬂy(IB pyridi nyl)met hyl)-1-azabicycl o[ 2. 2. 2] oct

- 3-yI') - 3t4. 38k phdmtaeduiyAl chinBGREME LRI B2, 0RAMKARd YiRe O, and
Ap arllqﬁ]peutl cal conposition incorporating a conpound

of €&t 1 and a pharmaceutical |y acceptable carrier.

13. The amlg@ﬁ b&iak 1@9&19&%1 i 2B1apt 18! it d
wherein z ﬁgf/arfﬁm%w Otn- pyﬁ?ﬁmldlvﬁiﬁ& %dSNfﬂ YisO.

The phar %@@thh%fmac%l&ﬁ% 6gmpqseiwn@f cleina | Znwireinghe paibitydic ring

andisY 134:8bifyc1&99 1)ifeplafie \R - 15. The phar naceuti cal
congosnl olgyco(?[ cl z]:u r%an wherein Xis Nand Y is O.

\kﬁ The fgéﬁ‘hﬁﬂb@’m@@?i G?Fﬁﬂgﬁglolnlsﬁglami 1Z; mdviereirilBe azablcychc ring
ej.el
#5110 ycgyo«?@g qﬁé b

1-azabic eptane. 405 17. The pharmaceut i cal
conposi t 1430 ﬂ" hg pharinagentide? compraition nf tlhien 5z abiejtche 8zabichdic ring

is @, az Zﬁlzfg%??anz 1 Joctane. 18. The

phar mace rcal osi'tion of claim12, wherein the
azabi cycl9 &he phegmadentianl doraFoaiios e bl@l&lﬁlQZ whAERET tBE Bzabicyclic ring

is a 1-azabicyclo[3.2.2]nonane.

20. A pharmaceutical composition incorporating a compound of claim 9 and a
pharmaceutically acceptable carrier.

21. A pharmaceutical composition incorporating a compound of claim 10 and
a pharmaceutically acceptable carrier.

22. A pharmaceutical composition incorporating a compound of claim 11 and
a pharmaceutically acceptable carrier.

23. A method of treating a central nervous system disorder comprising the
administration to a subject, having a disorder characterized by an alteration in normal

neurotransmitter release, an effective amount of a compound of claim 1.

-89-
WINSTON 1287967v1



19. The pharmaceutical conposition of claim 12,
wherein the azabicyclic ring 410 is a

wdaz@zaniseycl o] 3. 2. 2] nonane. 20. A phar naceut i CBECT/US2004/005044

10

15

20

25

30

conposi tion incorporating a compound of claim9 and a

h
orar el Ak AESERAY R K51 Bl smumi
cl ai m 102anThe Iaethdsthasfrcmmam wladrdiy Xoamaapiralo), encBIINRY -

415 22. ar euti cal co OSI on incorporating a
conpound Pﬁé ﬁ?‘*ﬁ% EQHBZS 8 Sand cais Gy

accept abbe Tirmétksd of2Bim A3 mﬁidi’éiﬁi tHfazdvi®R1lid Ak |/ aqent r al
neryous syste di sorder conprising the  admnistration
to éz*’i&f‘éff])éﬁzr WI'?SRF?‘WQ a di sorder characterized by an

al terati 29 THe MARSEIS claiB 98 OiHcARS Fﬂetagﬁﬁcyﬁﬁé ﬁﬁ%ga 1an
effective anount of a corrpound of claim

W NEFEIGYLoB78bP¢1 a0 2004/ 076449 PCT/ uszoo4/ 005044

24. The Q@tmqné?ﬁocf-‘dfﬁlamla§’w ﬁfe za%?cghﬁc hdinyl
or 5-pyrimdinyl : vvhereln
X afe 1{3}’919@292]0%&@ Z i s NR’ 26 The met hod offcl ial m
23, wher thodo_c aim
23 mer.g(l} EI‘l%éhﬂée?%JZH c@@%ilng Fé %vh%ren?ﬁm azablci/c 1G1ing is al
azabzabwﬁtlgPZZZnorm]lhept ane. 28 The met hod of claim 23,

wh ' I .c rin

az Z[)IeICSC:f o[As ﬁ%ﬁ%l %aﬁlgg a ﬁ@% 1[‘?%"%?#666“ @isorder gompriging the

wh eadministrignaa alsulge;cm,lhamng b doidsr ¢hatecteAZallbyGY Gl teth@ordin Abrmal
od of cla %,[m 23, wherein the

t me

o Db aitet R e s st o, 31

A met hoB20fA inethall bfwgeating€ £ Bénliral nebRSuY %&ﬁ&%r@épcginﬁﬁﬁgé?{he
n%#aSJ ng. t he dmnistratjion to a subject, having a
is

Bistrgtion ia p suiseh dgvipg a disorder chpmeterzediby an @lipragion in normal
n e Ufie@bdtan St ekt @feasfe%ﬁéf&@tlveadﬂlo@lﬁtf (ﬁ{?atc'oﬂlﬁ?@rm{ RhiRfo02
compound of claim9. 15 . A nethod of treating a
central HerVBg§od 9%?6‘@%1%4 %e@i-‘f dlaervosspisicsi dgprddrgomprising the
adnd datisikhioh 95a bLifbidt, %H\th?& HLSOIH&V&&QC&1£F%9 afl Sieration i in normal
characterized by an alteration in nor
ne URCHt QUSRI texR féféaﬁeeflnef‘é@etweatmoeﬁtf o @tcompowdmi nkinol 1.a
conpouncg40frpe LAk Ty %P clai £ t&l%%&l? { al tner:rﬁa&sl s&%en% disorder is
central nervous system di sor er conpri si %
adrdsgricgtgdavithodeficisney ofwbplact dophmirisngpr qamhpﬁﬁiiﬁiﬁfd/or serotonin.

cour ot r sy pistol Br e R B SR eps i stsm isorder s
c orgelzoted frof thé g]onp d.o‘hswfﬁﬂg of besciitit Bankntih (@Hfiofte? Alzheimer’s

e ral .nervou tem djsorder is
Vme&s%lape),tsgneﬂeccgﬁltent?a (dementia o thexéﬁzhelmer s type), micro-infarct dementia,

AIDS-related dementia, Creutzfeld-Jakob disease, Pick’s disease, Parkinsonism
including Parkinson’s disease, Lewy body dementia, progressive supranuclear palsy,
Huntington’s chorea, tardive dyskinesia, hyperkinesia, mania, attention deficit
disorder, anxiety, dyslexia, schizophrenia, depression, obsessive-compulsive disorders
and Tourette’s syndrome.

36. A method for treating pain, preventing tissue damage, providing
neuroprotection, controlling inflammation and/or controlling angiogenesis,
comprising the administration of an effective amount of a compound of claim 1 to a

patient in need of treatment thereof.
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associ ated wi th deficiency of choline, dopam ne,
nor epi nephri ne and/ or serotonin. 35. The nethod of
w@b@itinr7ead®) wherein the central nervous system PCHUSIHO$005044
is selected fromthe group consisting of pre-senile
denmenti asfe 25 .di sease senile
denenti a ?dglﬁréeﬁré%tﬁgé&tdﬁ%gﬂ ﬁ%em rpaguf?;%@)ted fom e group
m cconsigtihg Df:lleudma'élm pam, neuN)lD@e paih Adheshi€heiRad idflammatory pain.
Creut zfeggl i’lh Pi ck'.s di sease, Parkinsonism
i ncl udi ng "Par gg’a‘%}éerelﬁigwa’é‘dﬂwué@ﬁ@ﬁpﬁla

progr essBY. eTlmmdsth.kﬁflceaﬁ 3pabisyein CHNY-HbEHiR of 5 ?9%&1%1
mani a, atten 1 on

tardi ve nes rki nesi a

S deficit Q%Sﬁt? *“?aoiﬁ}él‘ ?g Wl@%’l‘@)ﬁnéY@%ﬁi ashhAisd¥R ‘a,
depr essi on, TIRhS@ES df%la@r@ﬁ@bw&kéﬁ?Xqé NOhd&/§ 0,30 and
Tourette's syndrone. 36. A nethod for treating pal n,

prevent i g Thedugiaodpf chie 36 prhstainitha gzabirydiiopmgis edt i on,

conaiagic%la@gﬂﬁélﬁdﬂgatl on and/or controlling
angi ogenesi s, ~ conprising the admnistration of an

ef f ect | V- arisamathagfof glaine i othettimthe etabioyrlic fig iaapat i ent

10 in pred gg tgg ment thereof. -90- WNSTON 1287967v1
WO 2004 07644 PCT/ US2004/ 005044 37. The net hod of

cl ai m 3644 \ibhemesithodtf elajpm Bt vihsreiethe azabitytlicatagtihe 191 oup

congj f opat hi ¢ pai n, neurol ogi c pain,
chr orﬁllﬁ%&%g[lz(ézalgﬁa{enfl ammatory pain. 38. The nethod of

C| al m 3645. Vithe mesithodtofi elajnaB6) wihsrefiettis @120l €licRRighs a 9. The

m36 wherein Cy is 3-pyridinyl or
5 pyrl nf% 2%’”“@“40 The nmet hod of claim 36, wherein

X and Y 4#r e\ﬁethadlfbrﬁfeatﬁlgﬁiﬁfn; pﬁ%ntﬂ@ﬁssﬁ@ﬂd’i%egfro@hlﬁ? _
and Y is 0. 42. The nethod of claim

3 6 'neu v\hoé)Foz?cﬁloP rfgn%% ley@mnethq, ﬁtéi/(prscoatrqghng angiogenesis,

az alvintpyieing [k admldiSepbabean eﬁ%stlv—g&ﬁmﬂﬁt & g%oﬁgoﬂd%lf Maitfo 10 2
wherein.the a 0gablc yclicring is a 1-

azaﬁﬁ’fl%%}é? Byed. irgjtERtdbacofa4 The mst hod of cl ai m 36,
wher ef n hahagBio8 ek 4o ek o din RZABLEYELALR: Fo

octane. 45. The method of claim erern
az foPEsteof n?‘}f?@ﬂll%Pfan Pﬁurak)abl Peine thjpﬂc paift pndinflammathby pain.

A met hodgf @he Inbmal bf HaiR e wnbLis ! Oé ntmll § e damag €,

providing neuroprotection, contr MRt i on,
and/ or ddnfrragthediigr amn@g@queavsntmgmmﬁdamag@ pid@ding

ad ect.lve anmount a conmpound of
o1 S ophcf 2l do ol EAGEM OR3P iuelline b GrGoRe 47

Th @omguh@gjthgfadmjrmstlmmﬁof anfeffe@iva ainbent P8k Borthpoune beahigd10 to a
fr %'Jhén'? fh Feq YPtreatment thereof.

50. The method of claim 49, wherein the pain is selected from the group
consisting of neuropathic pain, neurologic pain, chronic pain and inflammatory pain.

51. The method of claim 49, wherein the pain is neurologic pain.

52. A method for treating neuropathic pain, preventing tissue damage,
providing, controlling inflammation, neuroprotection and/or controlling angiogenesis,
comprising the administration of an effective amount of a compound of claim 11 to a
patient in need of treatment thereof.

53. The method of claim 52, wherein the pain is selected from the group

consisting of neuropathic pain, neurologic pain, chronic pain and inflammatory pain.
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consi sting of neuropathic pain, neurologic pain,

chronic pain and inflanmmtory pain. 48. The nethod of
W@b@isnnTaady wherein the pain i s neurol ogi c pai NPCEBS2004/005044

met hod for treating pain, preventing tissue danmage,

I di troll I nf| tion,
o oY, SUASRLPIESRGE, ERSL g ATl ST O

adni ni st 65t Aometlodfd farnnedlitﬁl@ttlhe\/iﬁﬂﬂfmwtﬁfy @ipoﬂse%%ih‘tb@%lﬁfa
cl albm 10?11[&? 21 pat i ent cE@‘need of treatnment thereof

50. CHHE BRSSP IR PaAdRINISFHRS &7 Sffackiye fapyRt pEa compound of
sel ekired té fn(hfbﬂt’hﬂ-“* g‘i)@wﬁon GO SISt sBlertg MAYLPRALRNG O

pai n , neur ol og &@pﬁ chronic pain and i nf | ammat or

pai FESPONSS asspefiied with 3 bagierial mfsomo  wherein the pain is
neur ol 0g5s PR Meth&Pof chilBS mrélﬂfhetbﬁﬁéxgdl AedioH Esoé’s%{;m ¢
pain, preventing tissue damage, providing,

conf‘f?ﬂ“lopng i nfl ammati on, neuroprotection and/or

control | 5NoriRNELRIEIeH

admi ni stration of an e@g?:ttfﬁl\?ﬁegpgérot&?n%tpggoaggun%%aﬁlan gfan
cl appfibictictapd/gr appaptitaxi: i n need of treatnent thereof.

53. The et

sel ect ed fr%%g%}ﬁﬁ f&Jrngél?qQ tl%% E)hﬁ\é\ﬁgatmnﬁo%fresﬁglﬁfﬁﬁlﬁsé’f‘ﬁ ef with a
pai hactatialinédction. coppiising axlhnmstenngmi afifeativk anffuhesMBdofp¥und of

per b Al OR Predel ha s a s st

therepp;unse assoqieett witlhg bactgpial #fechén. A met hod for
medi at i e fla espons associated with a
bact er i gﬁ ‘ F@F@&t gr??ﬂ%%‘é% where they Crtﬁrﬂ wfgcHgn i@ sepsis

ef f méictime anount of a conpound of claiml1l to inhibit
TNF prod on to . a_patient suffering froman

infla o?ﬂ;? mefhod 9f sl & Bthst equunnising the gadmimisiration of an
i nfaﬁﬁﬂ)ioﬁﬁangﬁ@-an-ﬁlﬂﬁtomt hod of claim55, wherein the

bact eri a infection is a sepsis infection. 57. The

met hod & ¢t BetPG BT mediatipgthe inflapwiasimneespdnse associated with a

Cc oashieRhishfeadr Ebrﬁ’[;nsﬁ% adf%{\ﬂﬁét&in Lh &AL %ﬁloﬁlﬁlfoif a com{)ow of

antitoxin. 58. ating the
r esPARSI® ta énbifit BB grodiigtion go a mumuffaﬂmg fnére @t imflammatory

C0%£ﬂoﬁééh9§o%ﬁgd2§/l§n¥agﬂdc@ﬁaﬂﬂfgt fective anmpbunt of a

conmpound o to'In T TNF production to a

pat i ent 6SufThemetigd bf dainetl, ivhértbmnhmbaoreyial iINREEEIS @ scpsis

assiﬁfel:@&ned with a bacterial infection. 59. The nethod
aim 58, wherein the bacterial infectionis a

s e pS| s 6Bnibetictnd obfaimB2efuntéoehpaifing Hai cehEinisfriidn@ bn

n he co dmnlstratlon of an antibiotic
iSOl RS

64. A method for mediating the inflammatory response associated with a
bacterial infection, comprising administering an effective amount of a compound of
claim 11 to inhibit TNF production to a patient suffering from an inflammatory
response associated with a bacterial infection.

65. The method of claim 64, wherein the bacterial infection is a sepsis

infection.

66. The method of claim 65, further comprising the coadministration of an

antibiotic and/or an antitoxin.
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61. A nethod for nediating the inflanmatory response
associated with a bacterial infection, conprising

wa@civitii@Eseri ng an effective anmount of a conpouPdI/v§2004/005044
claim 10 to inhibit TNF production to a patient

suffering-f t or. [ espons ssoci at ed
ot hon D%y AR o BIIR L deonl f RO Gl it

61, comprigngadnfiegisteriog aarefﬁdctrirem‘nﬁmht' @fra doﬁlpaulﬁlecrfs‘zla&n 1 to inhibit
i nf %88vascularz t1on-|Ehe et Fgl_? | ai.m 62 rther

compri St ARG FRE B 4 BRYH ﬁe‘éﬂ‘g ﬂmélfm%fﬁ;m‘éi tibiotic

and/ or aas aTliel theddof ofidm 67 fﬁﬁndi@dmf)@sinme b@ddhﬁﬁs&dﬁ%n of an
i nfl ammat ory response associated wth bact eri al

i nf &84negplastic gt pRy/prp WG indbitor ng an ef fective -
amount  069.aranReIst ctfim 69/ \ﬁle%lﬂ- ﬁletcemb&l}id% gdf,\ﬁI\N: stered locally to

productlontoa atlent suf erin froman in
r es pEHYENGREE Pb@é&awlw bgd parouBdipgk giavfiesminon. 65

The et hogl Qineploairdn 1§lﬁb1tﬁ‘1\$~I éanésﬁedg%@%% Wi fngr ]pwth

infection is a sepsis |on
cl aFpHBLing wmlw&tpnww&sumgmmt of @admpmrﬁtqf akino A taihhibit

an W NSTON
e el o p Ol ARl S B8 o7
met hod f0l Thehmdthadiafglazmdo, dgtﬂree somBpréstigothé edadthinddiiabion of an

t : t ffect
A L e I

neovasc u72a r’lrhzamatlmd df olaém P@twhertin el torepiung if ddaihib @B locally to
gro The further conprising

Oy ium P BE S Phedn B R o mbintcumgont

and/ o r aﬂ 3\/EGiethbﬂ] FdriiitbsitinddhgiokBie siiREeE e il tdrh & g@gwth
wher ei n. t he .conpound i gf adm ni stered | ocal |

gr oWy Sg BT Ier{ng 23 effeGive papynt 9b] caTPquag ﬁé?lﬁ@‘l H) to inhibit

gr oxdoRgsciilafiBition tda paﬁeﬁﬁhﬂ%gffﬁfm tui{dk Bi iR
angi ogenesi s associated with tunor growth, conprising

adni ni st/@r iThg meHogof glain b fheusampsting tesorppdmingbiration of an
cl ainfpl ¢ Bhbiskuor ISAASHgE]. 730 0N T0 a pati en

suffering fromtunor growh. /1. The nmethod of claim
70, fur t/RerThe gephof of elgim Fe Wb@amrthmccgmrroand Bradminigered locally to

antd Q‘@Qf ng%bICor@(gg%p\Aﬁa?)dééarsu Rl}{l%gé n_p%(mvgllg Qhor, 12+ The

hod of claim7
adm ni st/6r ddmetbedifor ylhtmtmge&nglpgwemg agsoeimed oith hana growth,

R R £ S I N AR A I
t urr@pvzgr:ldmdanon ©catien isefferiag fioni tainer gragtlan ef f ecti ve

anount 9f7 s n%?lo(liI npl clalIn 7(:6J glrtg]erlc%mtp(r)lsfng ert%:logdministration of an
antineoplastic agent and/or a VEGF-inhibitor.
78. The method of claim 76, wherein the compound is administered locally to
a growing tumor or to a capillary bed surrounding a growing tumor.
79. A pharmaceutical composition comprising:
a) a compound of claim 1,
b) an antineoplastic agent and/or a VEGF-inhibitor, and

¢) a pharmaceutically acceptable carrier.

-93-
WINSTON 1287967v1



neovascul ari zation to a patient suffering fromtunor

grom h. 74. The nethod of claim 73, further conprising
W b@4o0aderi ni stration of an antineopl asti c agRer/US2004/005044

and/ or a VEG-inhibitor. 75. The nmethod of claim 73

wher ei n e GoR red | ocall

gr owi ng tggrmr or(?itL{(g)ldl gh 1?%1%? eﬁla &Y%’EPF ?1%? ﬁ?jn%flsmg

gr owﬂmgnateurmra coihpoundl ofé]lehmd tb mpamermhinh1eted BBmediated cytokine

anglagaggey s associated with tunor growth, conprising

adm nrstering an effective amount of a conpound of

claim1ll to inhibit neovascularization to a patient

suffering fromtunor growh. 77. The nethod of claim

76, further conprising the coadm nistration of an

anti neopl asti c agent and/or a VEGF-inhibitor. 78. The

nmet hod of claim 76, wherein the conpound is

adm nistered locally to a growing tunor or to a

capillary bed surrounding a growi ng tunor. 79. A

phar maceuti cal conposition conprising: a) a conpound

of claim1, b) an antineopl astic agent and/or a

VEG--i nhibitor, and c¢) a pharnaceutically acceptable

carrier. -93- WNSTON 1287967v1 WD 2004/ 076449

PCT/ US2004/ 005044 80. A nmethod for inhibiting a7

nmedi at ed cytoki ne rel ease conprising adm nistering a

compound of Caiml to a patient in need of nedi ated

cytokine release. -94- WNSTON 1287967v1
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