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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

.1-
RTP 59249v8



Brioni et al., Adv. Pharmacol. 37:153 (1997)). In
addition, nicotine reportedly potentiates the

wahesomepl ogi cal behavi or of certai n phar macewdTeed2004/005044

10

15

20

30

conpositions used for the treatnent of certain
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a PHAHBRGRYbSRE aSOdiRSdahi ﬂﬁbcidﬁéﬂ@id&@fﬁétb ng mumammm
that interacts with nAChRs, such as those that hav

t hedesisabi o paPVides WW%COP}PH&IP%WF?@O%%% cqmppou
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Broadley and Kelly, Molecules 6: 142 (2001)). Furthermore, it would be highly
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319 (1993) and Broadley and Kelly, Nblecules 6: 142
(2001)).. Furthernore, it would be hi %6%
592 40%8blpds provde Dhasmacsutical rapasians yiish 4t S&@gﬁl\(ﬂaﬁe{ the pd
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the g g% 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-(arylal k 1- chcloaokanes

10 pharnmaceutical co ﬁ§ﬁlﬁ‘A§Fﬂ§‘Hg t he

conpouriie, preveit iip@stiod relatee ped-subgtithize-2-@gyigloa tazabivgeloalkanes,
eat ment usi.n

od f .t
o Bpahice SRRt Rin e SORPRAN iR bl preparing the
mod kbradduids, b EmeBbds\SE &hfat&fmttubﬁg &é daﬁg&ads umquo@eaﬁcauy, the

adn1n|ster|ng one, or of the ¢ ou t o

pr etPEthedRt SRR SmHRlY B atppg the v oo Ao ?ﬁ’

15 IQRinR%ARE 63CdroRRk 8RS cARRRLE th Yre@0R prevent disorders mediated by
azab|§§cloheptanes azabi cycl ooct anes, or

aza FaPRERE- The aryl group in the aryl al kyl

oI ety T3 aabity cl%ﬁlk@neg?tgﬁéﬁﬂﬁ%é' dzﬂﬂcycﬂﬁ%ﬁﬁﬁb@rﬁﬁﬁéjc%octanes, or
preferably 3-pyridin rimdinyl noieties, and

th ea@bwwlonoga@a pThﬁsarywpw Ithe wlékmmaptu(ys a 5§ 6-meémbered ring
b f
su Eétér%ﬁ?%gﬁlcﬁg e&'f!?ﬁnly?’SJnggérhtig%gﬁi 8! gﬁﬁ’iﬁ:h /1 moieties, and the alkyl

azabi cyc ne is a tal i ng functi ona
gr ogoup sutically adh.+ alkyl élhe2abstitue hicat the d; pogitien of the 1-

t hi hi

f ungﬁ% ﬁcef?a AL %‘Iahe ol cg)anéum‘ggfﬁ épﬁig 1.*cfilﬁs an amide,
t hecalpanis, urea,pbioamuib; thivsarbaopis, rthmgeéao@ahMtfuncaonahty

i nteraction at ert

hat
compourtHe CHBAIGL 1 PRBOREL gt BB e ng Stotve
Subinygpegon Makitiin mmyummsammm compbuynde moduidtedm activity

not have ecj.abl e ac can

oceien nAbRR SEbs Ll s Uk RSP aplgS gt have
anDappkeziablélabiiity@swart ottt redcptord, U]I‘lﬁfcbmﬁblﬁﬂs edn Behe
central, neryvous systen1 gﬂ%% Rgut Si |f|ca.é g

af f fupipistgred iR ABoYEHHcE f/rfjé‘“s fipningR ghecppral nérvous
POt SR CNSP with6l GRn i AEH/ aﬂa&h@ {5dse exceptbesibEpésihgt have the

W t hout_appreci abl e actiyv é@y gangl 1 oni c,  and
sk epientip! tindureundagileside C%FhEP S VPR BRPFSjable activity at

rec g 1220 and-gﬁaetaﬁﬁﬁ@&m%@s ﬁﬂﬂea'i: RhaSinid$6kplors). The

towar ds nodul ati ng rel ease of ggnds i nvol ved in 30
ne uscmponrdsrrestherefere yetuh marcbmnde fiagteteasq ofdigands dpvolyed 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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tiss and ,hast en..heal i n = .provid .
e s e Gong HORR SR 4 st gl Hpfostations of
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enefit to individu erin om.su candj ti ons
or " Grbosiint Y e SR iR HiFeRre els T Pl ctsle o
Suc ph&mact1sdyQns afiéct EHISRAANCHR sTiBS (e MpdsAGMarmacological

adm ni stered wi,th the eQC{{i,Tig tical 10 corrp03|t|ons

can 2RI ISP ERIC FeqeRtpss AR DeurpiEAnsyties sacratiop, and

n' Cﬁ&ﬂc@ bfcv&h@ﬁ EQeQQMe fnsbtethe £6dcidte WiviRMbse il Rs Sint Rition,
., act as armacol ogi cal agoni sts at nicotinic

r ec ce%yundah@e(ﬂpq DotepEak P &Y Brcreass B PumheRPf pAfrhRs of the brain

S C bk Phtien? Gif) exhibi ﬁ@ur@%r@fé@tﬂfe ARG SHARD R0 Eﬁﬁloyed in effective
synptons associ ated wth those di seases. In addition,

t he2meFRiH yplPauisapereeiphde pdvcesa sida tfecds (Eig), sngn@ﬁ@asmaﬁ@ in

nu h . . PEINey

P B e Lok B BhBh e peS upit G photolihsdina

enplegteudisignificins effecteupoa shaletalgnusals). Brepbemupgiticdlicatpesitions

advgr%‘%glm%r'e&i% b%fsta@é{’n%eﬂ’ec{lgcw i | qufd“ ﬁwen{i{)}ﬂn% ?&nenpof

ressure an e, Zsignitrcant negatl

effmﬂo&scmxdmohhactmsdem i nt esti nal tract and

signifi nt effects on sk

Phar o R B B AR SIRE AaRES O£ 8 Pt By Eiion karleiped in

anddeaif makd detailed Héhcﬁlﬂg)arads etampbysewiaith belowand t r eat ment

of 20 various conditions or disorders. The foregoing

and ot her aspects of the present invention are

explained in det abdtailedl Déeripsref thelpiensar pt i on and

exanpl es_set forth below Detailed Descyiption of the

| nvent i ofhessmperndg desprdhrddereiae F%&“ﬁél;‘glaf? TRRfGRented b

St r Bgtial-8 ahdnat are represented by Fornmulas 1 and 2

-6- RTP 59249v8 WO 2004/ 076449 PCT/ US2004/ 005044
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YYR Ny R nYZ A nYN)PYN)P C Cy Formula 1
Fornula 2 In Formulas 1 and 2, mand n individually

W(ﬁ@ﬂgﬁ)ﬁ\{@ a value of 1 or 2, and p can have a@Malsie04ab5044
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1, 2, 3 or 4. In the Formulas, Xis either oxygen or

nltrogen (i.e., 5NR), Y |s ei t her oxygen or sulfur
and Z is either nitrogen (i.e., NR), ac l e bond
or a linker species, AL Ais selected fromtRe group
-CR R-, -CR R-CR R-, -CR= CR-, and|-Cr,
wher ei n vand R' are as erelnafter defined. n ZR1s
a coval ent ] st be ni t§iage Ar 1§ an
aryl grouf r cgrbocyclic or hetekfogyclic
ei t her no oc i c oryfused polycycli Ny L; ut ed
or substit Oted, g 10 Cy is a 5- or 6-
heteroaronatlc ri ff, unsubstituted or substityted. The
wavy |lines indicaye that both relative and absol ute

stereochem stry at those sites are variable (e.g.,
cis or transommRadr S). The invention furt Femli hicl udes
phar maceutically acceptable salts thereof. The

conpounds have one or nore asymmetric carbons and _can
t her ef orle Fesuulas § and2hm and p indifidyally can havgiavalyp @1 or 2, and p
enant i onel §aé1?en(ﬁ 19h, %sérgfr %’fﬁg g&m&é kil gt Eﬂ{)%&l oSi8eflie.,
t he”"conpounds exf St I soners about
car SR reitber oxplgantsir eulbmmd Z4ip pithen pislogem@p vNBaaa covalent bond
I soner,i und e € ". CR'R"-, -CR'=
e et Rt onR Al BBl RS TIER C
i NVERT,iand -Cszlse;em Reandrk?eretas dnnremaﬂbn;&éged; oMbew Bdsa ¢qyalent
whi ch  Ar ed to t yl
gr olEPﬁ‘dé’Bﬁt %“ﬁ‘fsﬂg ° HERE naﬁ Z@‘H 831?%’?%0%%]%%?
C ar kydsredyelic, edbbr ht[cﬁﬁcychhbﬁ&fﬁdd)elycydhcomultsamd@r @ubstituted; and
th| ure fupctignal,it ddition he f

s oh e e disernt ok rie R e mhe wavy

bo rn%g ifdida@0hdt WolhQelbiMg 2B aboNyd steré@uhem@ atthbwitks)are variable
group or may be linked to the

t hi @@alcwo}#mw,&%&é ThepysagAn Furh oﬁi\““&ﬁ%“i‘%‘é‘f“r‘?ﬁ?‘@

t ey b heiNd 108 teRtel. UARTomPHIREN RElR onb ai m@ﬁ%ﬁmﬁetﬁc ﬂ:arbons and
azabi cycle, containing either a 5-, 6-, or 7- gﬁ

ri regnaraepmneritindbe form pf Beemyic maxtgtes ?Ba@omeﬁgln

(e.g additioft Zsﬁme GV ﬁxE % Ainbld SERLAB Bnd Z isomers about a carbon-carbon
1- azabi cycl o 1] oc ane | - azabicycl o] 2..2. 2] oct ane

ICOII!GI'S

an dddublghebit.c Mqungw Wl}: compouridy pndghein piurggre also
herei n,
5§§9ﬁ6n0| g&é 8%?%%%§N?§g#§§gto 8 carbon

at o ns i has, the mvcntmn 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).

RTP 5924%9v8



strai ght or branched chain, also C3-8 cycloal kyl,
bonded to an oxygen atom As used herein, "al kyl"

wol206dg76las strai ght chain and branched Cl. 3 al kgs2004/005044
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preferably Cl.6 al kyl. "Substituted al kyl" defines
al kyl substituents with 1-3 5 substituents as defined
beI ow i As seetsit Sekewyt inchidesallyl @jRuPRE OB Sifafoen Aloms ina

X%@l!ltl@{ branbifhi Shain ta?slosr’@; 8 %#ﬁ(&gkyl %ﬁ(ﬁbd@§ aﬁ’ Siyg‘éh atom.

n an aronatli tO an al group
. s lin kAsI u$ed hetein, [“alblyle itcbdepsigight dhain andtbrﬁ@chqgl&rp @m

A L i

defshlﬁtﬁd;eﬁl@h@ﬁ%ﬁnﬂd below éicédnaection with Ar apdh@y.Cy. 10 As used

e er a6 S A TR B e el S PR RS wherinan
hetagdn@de mﬁﬂcb@ tof dnnigisyl giddlp palceylblied toetheinlicated position in the

| udi . and/ or 8- nenb a/
o CeRaRRa AR FPES I > A GERr AN SegRg gt rpgitgens

bothmCrs ARsHGldtasiRAndiPlcRivoiyohietidl Wit AL and €y.ngs,
both nonocyclic and fused oI ycycl iC, ere tﬁ3

aromat i &8 ﬂﬁqqlg}@f%nalﬁ@agfi fséo 18 1k gl prefegpbly 5-and 6-
REL &R bﬁé&u&%ﬁ%béfdaﬁﬁna%hh nﬁ%@@c%rdl\i@ latth@atichimtnging 5-

not 1im t e phenyl urany pyrroly t hi enyl
py ramdfpn@merrpyncd piomaHg And/enhster aAmaty 8887 ol v |
pyr azol ¥\s’u |48 ‘?E@%r?(r ™ ind{tle 5%36!11130@@9& ﬁid@fe@réﬂycwmhhﬁ’

l'ike. Fuse polycyclic ary groups are those aromatl C
gr aings bbthanonopysilio ded fusel bakyey@iamirhese SRR RIFTIEe Ctbe - ot 6-

het T qi; %rrertgé alér#r&gn %&09 cli oh clh&b Bufl HSEH limited

& resen t|ve use ol ycyclic aryl

gr le,gﬁenymﬂxmdﬁ mapﬂbﬂlweaﬂepymimh rpalc inyl, gxazlylziserazolyl,

i ndol e, 80|nd nzof ur h

i nd’g%?lgi TigH) tH’&E‘HY lso%‘eﬁz alnggtﬂﬁzl% gg%:a%gscycm aryl

quigh@iipk B, thdss @ﬂ)maﬁo Biongs thai:l 1miuﬂe|arﬁe ,or @memblemzllarmatic or
qui_nazol i ne, ggw noxal I ne

pt g\efeaqaﬁgnatle B35 BjePr ng)&% F](lﬁsﬁléa ﬁb;g sys eRepre:sentzu:ive fused
ph gwdlﬁ:ém @mupmemaﬁa;me;amaa dnthmud:renmdolﬁneAmdu]sssbmdole,

here| n, car hon nt ai, is a
rmlt@f'%ﬁ)ﬁgﬁﬂ ppRzothy dﬂge f?:g gﬁlﬂ?e g’r‘%z‘%? PERey 7
anqyufolifd, %o@@nﬂﬁfe' cﬂﬁﬂ)hﬁ@ rpﬁthﬁlazvﬁé, qﬂﬁ@iblilﬁe,rc@mmxaht@l 8-

groups are mbered. ri nlg het er

gr aaplshyridine: E@%@lﬂ%?&b@?% agfidiRfn ‘?“ﬁ?d%a &I%Zwene}}mmm
pyra'nH‘aQ* aﬁ\él furanyl, pyrrolyl, thienyl, oxazol yl,

I soxazo razoly im dazol yl, thi azoI

i sot hi am|u9¢d heredn, @t earb@y] EfoRR:COTtHBING FYPIRLY | 1§ a mgiety pifhey
CaTofudlR: RS Fulednge e @nybz mmﬁ;re badRhedhdbinl, 2

substituents; suc , al keqj%/
het er ocysluydd, hem}n;l“ﬁiw’ Eplps @p §-| and§ug@:ffq)eg: ing lgslteg;q)aromanc

o Ve GoSY Rep T Ky BionBE KBk HyriguibR! Brindaif ofanyfpyrrolyl

- SRhienyl NXazol fl mGabdblyRpyrazdij, ﬂ(ld@plyl?thiazo@(l,j@gth;azolyl and the
C(hke) OR, -8- RTP 59249v8

Individually, Ar and Cy can be unsubstitated 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, -8R, -N3, -CE0)NR'R", -NR'C(=0) R", -C(=0)R’, -C(=0)OR, -

-8
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-SO2NR R', and -NR SC2R', where R and R' are
i ndi vi dual | hydro

cha(D(ﬁ(=6})Rb "acgﬁqaw [gﬁmﬁé@%ﬁé@(@%‘%ﬁ%%'

n " ! and
cy c&g@ﬁl& ai\ﬂi@(te;b% cy cf)t‘/slb\ék a rsgzmg?piﬁmsfi IR (vghgf:ehR
as Rieama ;nldjv;dualilxihydwgn,dﬂwmﬂléé &rg.fsgightichiein gz brapchied gfigyl
I
o dBRUPLERCE AR o LR & R EnliR5ppRRgl togh

contain f
C afﬂéﬁﬂﬁo@t@mryl oEmrtqﬂtyé Esud.‘f as@:ummb lagd c&s@mﬁeg@y from 1 to 6 R

radi " clud u are n cycl opropyl,
anggh S%SP(W ﬂ% 2 ‘%fuﬁéetg(gy%ﬁ cycl oheptyl and
cycl ooctagl used“ﬁeré«iﬁ Qﬂclbﬂkﬁlrﬁdlcalﬁoptairyfogml?’dmﬁ karborr adoips al s

E‘L?Ee%%'yfe‘étog%atfaﬁ% Fdin okl B e AP ARG ktopropy

chl QtioB@yl, b Jﬁﬁsyl Ej{dll&fekﬂecﬁlohb;ﬁtﬂmﬂﬂ eyclmmsmiummenem,
het ér oar yl cals are rings from 3

h
1o potenelaplkyl rﬁl@#%ﬁf%\iﬂl%?teéffﬂmﬁi B Slglatiw CqOE]Dgp}@y Bomenyl

dﬁm grblggegﬂoatorrs sel ected 15 from oxygen, sul phur
nitrogen. npl es of suitab]l e merrbeéqed ring

h et er oardd “Sewf@tl’l ]1@1?8?41@ chlgeing. igdine, Hpgrine §f Yomumne.

I m daZO'AYJ se ﬁ@@lﬁlﬂéeoa}ﬁ'rzﬁﬁ&llsya{renﬁé%'tlﬂﬁ}édmtalhﬁbfnﬂ@lw
and pyrazo y of suitable 6-nenpered rin

het ng:mbargg |prqfq|aldy ‘;S o5 6 m&pgqbgqggnclg@p £ BRer Y morg, W?fﬁ?tainﬁ §ﬂ ected
r &g h 1
PYT @k '3¥ en,&ﬁsllp\fm[l agllah i rngmg ﬁ%}lﬁnﬁ@ & Elﬂfablms%éh%cr g heteroary

re ter ocy clic" or
phehmemsyndlgdc furyh oyl umdszolndeomqi:dsthwmlﬁl thienyh tqtrgzalyl,
l.udi n
B T T e e B s
Ssui fyadding], petimidiey, q:lyrarzmgb n’éwhseh pymhil)d dad pyyimidiaylarp preferred.

limted }o, erjdin
imd azolpl"sd'}sﬁ‘%/ﬁergﬂy Pgtgrg}éyd cny’l‘ : so?%ﬂ’ ré?i%fJafg%élﬁde’]‘ngs with 3
t hi t@Z}.(J'nhdMHébSl, inclugia)y aZobr b ylbtﬁroaooam otleaiéd-fydm oxygen, sulphur and

pi per azi n tetrah and tetr ahydr

D Eica Esimples T BaPree R R et i e o
S ﬁ: ﬁlﬁeﬁdﬁﬁﬂl bl*gﬁplhdlﬁg,g gﬁJlfcgldagl d[mhcaftm;ldtmyb ﬁyﬁm(;idmyh tspithigemlidinyl,
chlorid rom de, sulfate 0S ni trat,e:

or gmelldawldsoxaa@ﬂtnwb pxazgl 1‘?1%39152}8 e giopyranyl and

gal@ {,@rdﬁ;f&anﬁropl onate, succinate, Iactate'
gl ycol ate nmal ate, tartrate, citrate

f umar at GBMmPlcﬁ gfiasable B‘i‘?&{néceuﬁgal”éi [pEfSRiER lﬁna%%ﬁthéde ingrgenic acid

ascofRahQan éﬁﬁohﬁe,%%rﬁn‘d@ B 1E Phadphsle Sind Ritage; orgamc acid
aspartate an ut amate: al kal i metal 30 salts %%fy&f)late

sodadditionahlts sactdasm@tatg,sgainﬁw {PropianRig) SURENAS 13ofAt
Sal L %1| %U&HMI Smﬂf@%ﬁ%té’ Fudatte, ﬁglﬂarﬁé@hf“dnh'@ Plidenesulfonate, and

um's organi ¢ basic salts such as
t r I mbﬂbyﬂemimmth adidh;: ammoacid;sudmsmepasta!etand Blyramgte; alkali metal

N o PicE s SRBR g BT R B M T 281l et G o
b aSmﬁgr&Bﬂlﬁﬁahﬁndjcammin salis amhybmumakmrgam@smﬂgﬁﬁrﬁ“#eas

Z? L%@y amine sa'?t, &%Xxyﬂmnc saﬁ,o yndlne §aeltS pﬁXﬂﬂeastaﬁ,schlohexylamme

salt, and N,N'-dibenzylethylenediamine salt; and salts with basic amino acid such as

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

9.
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sol vates. Representative salts are provided as

wd}l?ﬁ%;&gﬂ in US. Patent Nos. 5,597,919 to ituebho4/005044
al .,
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5,616,716 to Dull et al. and 5,663,356 to
Ruecroft et al. As used herein, neurotransmtters .
whos@vated. Represéntative glts atcartoyifedeas describpdiad b8, Pagt Nos. 5,597,919
dec ATl e138!663AS6 EPRRANACS of unct i on
as g";@“ﬁ‘?gﬁ%ﬁﬁgar |62?Dgﬁgé\%h%é§té of antagoni sts) by the
conpoundas ded heicbe dethetraasmitiersothoskerelepsetis modulaee (ie., increased

[imted t vl ) . e ) .
ser 8t ST Gnirar ot t PREbDAs 1RRRELGANEG B
her ejdhistidiGihiagenists) bytitidoatpoursis descoibel hereimincda, bubare nptc

receptors. sed herei.n, an .agonist” . is a .Sul

! hadinues i piebactofbe, A5ttt a0 Rup AERS orpinf Ao AT 680 the
I ec egthgundSdsbiled bl fusictids bé Medhlatorstolf enecamhar hicotini¢ he
particul ar assay, or nay be apparent in the

| it &C8R'%Fe from a di scussion herein that nmakes a

compar i SRRuel heid, AF tAAbniA iS4 MIbEtANRE Chat Rhulhies BCKIRJIh@pbrtner,
as an _"agonist" or an "antagonjst" of the Aoartl ful ar

bi népicglLp archRier. Lﬁwaugab%dﬁglﬁf igtheconfent pidhe particular assay, or
cir ﬁiég%}: t foth@RRfaAké LAY dRussiddBeRidhatSHdke} a téingaficon to
art. Sti ation may be defined with respect t_o”%g

i ncrdaotas of prbstand thatris 4ceentesdas &R { egoRishOr AN NAEGRISE 1phthe; s

i nd . ' i 18 cifthimBi@hdeb &4 jated b
agoﬁlgrg?m %ybtlﬁﬁélge%a?%%fl ‘%’geﬁfé"r’%t%g‘? ﬁg%giﬂ?tacr] i ncl ude ‘tippmcm? d
al | teseof skilkihftecars . Stingilation ehali bp defiped avith raspeei o an Wprease 1 a
"is_a.substanc B D B i Warall ial

¢y PRAPHESREEE st bt Bobd oy Sl Uf (Bl or para

co n?ﬁmﬁslt _@?thtarbmqilm%akmﬁl aad ggﬁsdydé dlosteriesttdsts. appa 1;{;; t

in the litergture froma discus ot R

2 compar S BYeTE=g0 ok pny” i el Mot ) RS Bt
accepicatly asccaptor. dghibitisn Is definaiin tietoagsimfshe pagicutah essay, or

particul ar bi ndi partner under substantiall Ll ar
cir et MBS ERBEY TPRd B s {e ks & pafon o
art g fididtiop bfbs@Aca it iR ceRid Rad “ydohist Te@apEatiagonistirof the
decrease in a particular eff_c;iﬁ}1 .or. function that is. ted b
i ndBegusRbindingpaEes BHeLbiFtialy similar cicpmiapgys 45 appreciated by
bi N R et i Qke are TELiBi&Bn kid§ by d&findl S trespbdt 1@drf &etedse in a

25 As used herein, a "partial agqnist" i% a subst.anc&la

t hapagieelen effest o1 Trnsien thakis indpead By ARtrBrtiqnPtitheanRenyFt Y
par%fﬁﬁ%lgtplaﬂﬁer,izﬁxdicﬁﬁﬁfzﬂﬁéjﬁlﬁkﬁﬂ@@ﬁé’&@s@n that of a full or
e

conp antagoni st and an agoni st_defined by any
accept edAs nseddarein, p Spard eaeuitt” isgebpsianeg thay Ef?\ﬂ;fi?s! a 15\?_1 of

[ CCORRLARh 1 bindletBabefte s 1RBSLABRR AR bf d £l o S
define I ntrinsi cgl y tor any substance or category .
of sobpleEroBgOMis ahdanfgonisedefined biymnyiageeptedmndard for agonist
ant agoni st.s,..Qr .3l LSk & 8 defined
AR IR R Bl BRIk, PSS IR £ deined
me a sitfigsically hirahp gitsahceatr categdary ehmbsanses toths dofirad, as ggonists,
partner complex. . Wth regard, to r.ecent PR ”
Do RRES G DY el Bt Ao RS e, SRR bty o fefficecy

Or relates to some measure of biological 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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efficacy should be defined will depend on the context
of the binding partner (e.g. receptor/ligand)

w@mb@é@and t he consi derati on of an activity p@Ealesranioosods
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to a particular -10- RTP 59249v8 WD 2004/ 076449
PCT/ US2004/ 005044  bi ol ogi cal outcone. For exanple, in
s onolpicallmEdmec Eer example] insome gigcumsiangesairingis raytl"lfy may vary

R e ey
PhaBodiekd, HACT: remﬂéPGter)maZBKScﬁ 1403:23)-5 (1498). eWhere ljuch contextually

cont ex ual | s eci I uat ons.
hOV\?PF 9e\‘ﬁl fciﬁ"%’\‘}a tl nEs nlf ]t%l’ﬁ]?'{ ﬁ{\%e C&E&t of the
e?@&ht i'nﬁéhéﬁiah Jvall, ble\d@ﬂakenbe) @Bpﬁbﬁhiaryt smhlbmehmt or ](cjl nary
Ki in the art, In one_e the,v 0
1oy | SngnpgRbefimgAL thy valy ﬁf}éﬁw? 51 1S, x
OXYZRINY arf oxPge] Z {sQBidbeA BLH b eemﬁle @fete%&xeﬁﬁﬂfy&ﬁ&lﬁﬁﬁbﬁitﬂews in

of the subs |tuents in the 2 and 3
az albr 2yed 3 ppeitions of the gzabityelady cib rFB&a?tﬁ%f &H&% ﬁ?“’d’é‘ﬁS pipis

P 1§ Cylis 3¢ é}gﬂ&lﬁx} s By A1, R ndz Ry dibgdh) nY ks oxXfgdt) Bhdihe

are ’ni'tro I's "oxygen, and the 10 relative
st ercbtivh etmegmms@w of the sestitents {neihe 3 apch ppitions ghhe gzabicycle is
posj.t i LRridinbée dinyl, X
en‘oo’%{ fri)flwestpl‘i)(]i Ihe va ue o?/ﬂeeofg%“% 33}-@%— ntyr|roils:j%)é/nm1 Y
5- pig mitrrigeh, ri/is oxygem%lsmcpw@géhondr(bﬁgvee&@géw ogyljaad At) and the
coval ent bon L B8 bicyel
o1 % SR Ry A B OB ERE RARY b SR pllicond Bl Abicycte s
andcil mmﬁountmembo@immnehamm of'pd$ b Gysis 3gpysdinylorg- m@@nqhnyl X
enbodi nment
e e A e
(a ihepigitvespReotitsint oml&mubhmleuamn they?l and ﬁ@omynsaﬁ the
t he reI ative, stereochem stry of the substituents in
t he?8Pig¥de 8 Hosi ti ons of the azabicycle is cis.
Represent ati ve conpounds of the present invention
include:_ 20 (R R R S
S, S)-2- (%@I%Wﬁlta’eﬁg)iﬂy%gh% the Rfe%f‘i'é‘&"%‘&?@f‘ HeBdst o1 oct - 3-
y' &Ny RS MDARP-63-ply By BetByl)-3-aabieyetb2.2.2]oct-3-yl N-
gkRp!(a(S pyridi ﬁ?l )g(nepfyhyl ;')1 tgjz,glblacyé?lg[ 2.2.2]oct- 3-
yI Peepylcarbami@p.ophenyl ) car bamate, (R R, R S; S, R and
3 R¥in)Drhe@ i LMGERIcE2. 22208y B-4-
i TSR R S i pe s LR R R
a n dfluorophenyl)carbamate,

S, se&,%ﬂ G35 RY 5,5 ?/z]u@gy@x n%?ﬂiem%%hta%mﬁic;{zzz?dcagiﬁ R-(4-

briofrop
S S@hl@ropl(e%ybgﬁrbamatwl ) et hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

y' ﬁt k3R st 5 ROLOPOENY [ SSREBATBIEhy S -dibi&c1dR. 82108t Byl N-(4-
S Sbroﬁmﬁl@e&ypgatbamamjl ) et hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-
Y1 Bk &3k F B ROLOPESIY | AR HBAYB Emy1)-1-azabicyclo[2.2.2]oct-3-yl N-(3-
ﬂuoropheﬁyl)carbamate,
(R,R; R,S; S,R; and §,5)-2-((3-pyridinyD)methyl)-1-azabicyclo[2.2.2] oct-3-yl N-(3-

chlorophenyl)carbamate,
R,R; R,S; S,R; and S,S)-Z—((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct—3-y1 N-(3-

bromophenyl)carbamate,

-11-
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(RR RS SR and
S, S-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

w0/ 3oeDofedzo bronmophenyl ) carbamate, -11- RTP 5924QwBudsbhd/005044
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§ sjioopedi
yI (N‘ KR, 4; S, 1| add $)5)op (8 pytidiagyrrahy])-d-az{bRyBto[ 3. SoctS}-R N-(2-
S SBTQIQOI(EFBYIWW‘WWVI )met hyl ) -1 -azabi cycl o[ 2. 2. 2] oct - 3-

yl (NI( & SIOR MBS PREBYY G ayIRaRITE 1-atRidYelofR. 52108 Ryl N-(3.4-

S %cmor(’P@nﬁl)‘iaF[a‘FWﬁ )met hyl ) -1 -azabi cycl o[ 2. 2. 2] oct - 3-
yl S@h%%? ?b$ ROSA ﬁﬁﬁt(b if 1)&1&%13&) 1 ResbicyOloR2.2.8100t-3-y1 N-(2-

2004/ 076449 PCT/ Ug2004/ 005044 (RR RS; S, R and
S,S)-2-((3-pyridinyl)methyl)-I-azabicycl o{s
yI RKR.STS Bomrﬂq@agf(@man@aﬁﬁﬂ@hyll Rapebiqyeigl2. %tht%ﬁld‘l -2-

I of@gg@ﬁf;oropheW)net hyl ) -1 -azabi cycl o[ 2. 2. 2] oct - 3-

hyl )carbamate, 5 (R R R S; S R and

S SR K635, Ry ndch, Siy2-J(BytidinyDrhetay nbiaeahidyolof2 22 p ot L N-2-

2- br mi)phe%yl)carbarmte (RR RS SR and
Y1) met hyl ) -1 -azabi cycl o[ 2. 2. 2] oct - 3-

yr|d|ny ) me hy -azabicycl o[ 2. 2. 2] oct - 3-

yI mbtl:nﬂphmr wlpq@wémyl ) car bamate 15 (RR RS, SR
thyl)-1-azabicycl 222 t——lN—Z—
S, %)R_,l%_l? ?3 R and §(?’T£Fﬁ<)1/1|n¥1)me y1)-1-azabicyclo Joct-3-y (

pyri 1-azabicycl o[ 2. 2. 2] oct -

yl bipl(@yl)@ﬂpmwjl)carbarmte, (RR RS; S, R and

Vi RERS SRR S TR eRARg Rl B eT
S, S)letﬂylﬁl(xﬁybyarbajnarWI ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

T ey

Biblcay)@ymnephenyl ) carbamate, (RR RS, SR and

@@%@1 oS B v tueRgE T M 2R

S S)netﬂ 1p ﬁe?wgya[rbmml )met hyl ) -1 -azabi cycl o[ 2. 2. 2] oct - 3-

f‘ R BES B L A A eI egglos s Dep gL -

yI g}lpl{egyl)éa%aﬂa@g)ronet hyl phenyl ) carbamate, (R R R'S;

S 35&13-’# 8:35:By S Ry P Grpwridiny Dinethyli agghiysop> 2 2oty B2
Y NohdbnechibiBbgy! am nophenyl ) car bamat e,

R.R; R,S; S,R; and S,S)~2-((3-pyridiny1)methy1)-1-azabicyclo[2.2.2]oct—3-yl N-(3-
cyanophenyl)carbamate,

R,R; R,S; S,R; and S,S)-Z—((3-py1idinyl)methy1)-1-azabicyclo[2.2.2]oct-3-y1 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,

RER; R,S; S,R; and S,S)-2~((3—pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1 N-(4-
dimethylaminophenyl)carbamate,

R.R; R,S; S,R; and S,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y] N-(2-
methoxyphenyl)carbamate,

R,R; R,S; S,R; and S,S)-2—((3-pyridiny1)methy1)—1-azabicyclo[2.2.2]oct-B-yl N-(2-
phenoxyphenyl)carbamate,

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

woyz'ood}b%?@ net hoxyphenyl ) carbamate, (R R R S; pErRis2eagosods
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S, S)-2-((3-pyridinyl)methyl)-I-azabicycl o[ 2. 2. 2] oct 3-
yI N- (2- phenoxyphenyl)carbamate, -12- RIP 5924 W
20 0RIK RHAR 20T SB 263 POTE T metiph; Razahicyslolg; QFg]o‘:atl’?dyl 2

nmet hyl ) -1 - azabl cycl o[ 2. 2. 2] oct - 3-
|§?{E@&‘ %e%)) &hﬁ%% ienyl )carbamate, (RR RS SR
an C(R R: R,S; S,R; and 8,8)-2~((3-pyridinyl)methyl)-1-aza icyclo[2.2.2]oct-3-yI N-(2-

e?bﬁt%sﬁ%%gfthh. oAp met hyl ) - | - azabi cycl o[ 2. 2. 2] oct - 3-

enyl)carbamate, 5 (R R R S, S R
anctR R; R,S: S,R; and 8,9)-2-((3-pyridiny)methyl)-1- azabicyclo{2.2.2]oct-3-y1 N-(3-

‘%&Et% % o]ﬁrl di ngen) met hyl ) -1 -azabi cycl o[ 2. 2. 2] oct - 3-
o lﬁ’ét yl)carbamate, (R R R S, S, R and
S SER R R(,$ %my@w,sm A3vpiridthyDobetiadpbapicydbR. 22]R% ek y1-N8(3-

yl ( phenoxyphenyl ) carbamate, (RR RS, S R and
Qllcw@ﬂﬂ%ar M7 ) net hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3-

y' FSN}?( F. S 1R Bk Ry iR BREAN e DR Bt aBicy (R 2. 2186 tS-y] N-(3-
s S}lﬁtb}d@{%’hWDFﬁP%tﬁ’net hyl ) -1 - azabi cycl of 2. 2. 2] oct - 3-
d@h( Fe SRRl ST ONREBYA difA TR BazabRyBo[2R. BoctS-FAN-(3-

g,r]S)hﬁwl@(O&hWDP%bW@snet hyl ) -1 -azabi cycl o[ 2. 2. 2] oct - 3-
Z“'n O(kﬁi;ﬁ{,s;'ﬁ?ﬁ%ﬁw@«é%mﬁﬁ%@n-ﬂ-@zaﬁaﬁyabp&.ﬁbct%-ﬁ;l\r-(4-

S SretRexypBnphearingid, ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

éﬁéﬁﬁ’?ﬁyrl ﬁ?%&?ﬁ& P’? Zl)ag%:a&?ao?Zﬁo ?er‘-(4-

yI pPRetckyphayoatbaimiatphenyl ) car barrate (RR RS SR

S, QP R SR P S s ety prabieyeplp 220ggt L N
yl rhbtﬁﬂtéxio@ﬁergﬂbeﬂwrhhé,ophenyl )carbamate, (R R R'S;

S, R, . .

S, SRR 5B ST GrETGPetrEbi gp A
yl adifbphaiyedrbamahenyl ) carbamate, (R R RS SR

S, SRBLR SR S - Crav iy mety s a2 2 sy 4

yl d}hletg@x,%né@wmgﬁt@anat e, 25 (RR RS SR and
yri di nyl

&@.{ggaé,t S Do %@%Qlﬁgtﬁc i Roab et Zogb 283N 2-
?{i @%aﬂ&%' di nyl ) methyl)-1- azab| cycl o[ 2. 2. 2] oct - 3-
yl

nzot hi en car bamat e
(R,R; R,S; S,R; and §,5)- 2/ ((?%pyndmyl)methyl) 1-azabicyclo[2.2.2]oct-3-yl N-(3~

thienyl)carbamate,

®R.R;R,S; S,R; and S,S)—Z—((3-pyridiny1)methyl)—1-azabicyclo[2.2.2]oct-3-yl N-(3-
benzothienyl)carbamate,

(R.R; R,S; S,R; and $,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)-2-((3-pyridinyl)methyl)-1-azabicyclof2.2.2]oct-3-yl N-(2-
naphthyl)carbamate.

Other compounds representative of the present invention include:

-13-
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(RR RS SR and
S, S-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-

woyiooi}bklw 30 napht hyl)carbamate, and (R R R, ScTHisR04/005044
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20
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30

SS) 2-((3-pyridinyl)net hyl -azabi cycl o[ 2. 2. 2] oct - 3-
yl REER,SraBhandyd.S)dbphenivk 9(2‘@'@&?‘11%1’)1 4t

rep present invention include: -13-
é%@%@%b{% %8&%76449 PCT/ US2004/ 005044 (R R
R SRS, KS; $Roand S,S)-N-(4-fluorophenyl)-N’-(2-((3-pyridinyl)methyl)- -

I 3-pyridinyl)nmethyl)-1-
azé%ﬁ%?%?i?gzgpg?géw£ -yl)urea, (RR RS, S R and
S, SRV 853, RLoKIGIB)ahA-hIopHDy -8~ Py Cruiridipy ety - 1-

b | 5 (RR RS SR d
gz%zgc; Xchf’%ﬁﬂﬁquéﬁ@%‘??)yr\r) uzga((s EJyrl di nyl ) met hyl ;ml
mc Bod,8; dhd B A {tﬁbmknbpm&l)—b(’ R2R(3-wyri8inyBrthyBirid
(4 br opophen -N -(2-((3-pyridinyl)nmethyl)-1-
azéﬁﬂ@@@%ﬁ?é k”g?ég%ﬁ -yl)urea, (RR RS, S R and
S, IRMR, 5§ kuﬁfquwi nu&bpueaymmwmwnmmmm) 1-
10 azabmycl%ﬂc ]Joct-3-yl)urea, (RR RS, S R and
s Syzalicyehl 344 BBﬁBHT;?F) N - (2-((3-pyridinyl)nmethyl)-1-
g(?l 1@’19!30& R; fdd mtr (ﬁcmbl%?m?? N R2R(3-RirBinyBmBthyBid
S, br onop 3-pyridinyl)nmethyl)-1-
azaﬂéﬁ@?&qlﬂ?zzkcﬁ?ﬂlit’mg yl)urea, 15 (R R RS; SR and
R L)--1-
i) DRV Y i i S S e
S Sizabieyclo[8 R 2actpiybmph) - N - (2- ((3- pyri di nyl ) met hyl ) - 1-

S, g‘?‘ﬁky‘féo%rﬁbén{?ﬁ@% F??K‘rl’%’%i%iﬁ?l ) E%@ ridioy lr??taﬁ yl??dl

20 mabibycdofeR@]it-2-yDpwet - 3-yl Jurea, (RR RS, S, R and

R S R s D B R e

an thzabicyclo[2.2. 2]oct-3 -yl)urea,

e RSB P bpoahh BN R ORI - T
S, Qzabk oi’o[mzr:z]]&nyly))uﬁ&a (2-((3-pyri d| nyI ) met hyl ) - 1-
5 & Cyc' 5581 A SR el i B Ry -
azabicyclo[’? 2.2%oct-3-ylurea,
(R.R; R,S; S,R; and $,5)-N-(2-methylphenyl)-N’-(2-((3-pyridinylymethyl)-1-
azabicyclo{2.2.2]oct-3-yDurea,
(R,R; R,S; S,R; and $,8)-N-(2-biphenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; §,R; and S,S)-N-(3—methylphenyl)-N’-(2-((3+pyﬂdiny1)methyl)-1-
azabicyclof2.2.2]oct-3-ylurea,
(R,R; R,S; S,R; and S,8)-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-pyridinylmethyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and 8,5)-N-(4-biphenyl)-N"-(2-((3-pyridinyl)methyl)-1-
azabicyclo[2.2.2]oct-3-yDurea,

-14-
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azabi cycl o[ 2. 2. 2]oct-3-yl)urea, (RR RS, S R and
S, S)-N(3-biphenyl)-N-(2-((3-pyridinyl)nmethyl)-1- 30

woag]@‘pg,ﬁyﬁl o[2.2.2]oct-3-yl)urea, (R R RS, SpRr/imneha/005044

10

15

20

30

-N- (4- net hyl phenyl) N -(2-((3- pyr|d| nyl)mathyl) 1-
azabl cyclo[2.2.2]oct-3-yl)urea, ( S R and

S, SRR B- SoRmér%ﬂ))Nﬂ-CXaao;(h(ede%{%((ﬁwylﬁ@ﬂh'wf}’lﬂi1‘

b 3-yl -14- RTP 59249v8 WO
e A B8 otsbas (R A RS SR and
S, 31; SRR -l pemd (SRS esmfiﬁ@ﬂﬂl-ﬁ(ggﬁméngmgmghw )1d 1-
azabl.G ur ea an
S, §Za'?ﬂ=yy(°¥§’%§§ﬁ’8§%ﬁé’ﬁ§}’ie e (2- ((3-pyridinyl ) net hyl ) - 1-
az lef\l_)l&(?\i O R; shd ZDHAN- (@cyahm?gﬁ?)(-gls(l R:%?ynﬁl;n)ﬁbm?ﬁﬂl) )lag d

C 0 rirdin me

azﬁé?@‘j&?k’&%%gﬁ’ g?ﬂ%‘(:?‘ﬁ yl ) urea, ?)Ié R yS S, Ry and
S fék 1:1\'_11(1§ g1 folaisps)anes- ﬁmushﬁﬁmylm%yliﬂ «(2-G3-pyrididylyéthyD-1-

azapi cgclo [2.2.2]oct-3-yl)urea, (RR RS
S Fazab;mlo[ZZZ]oct— yl)urea,

ﬁd\'ﬁ,é SR NGy audnapk ﬁig}dnhnéﬁheﬁﬁy (-8 qy@mﬂwnm‘eﬂ) 1-
10 "azabi cycl o[ 2. 2. 2] oct - 3-yl ) ur ea,
S Rzabignglo[2.2.2]oct-3-yl)urea,

S R TR ek e N RGBT
S &a%XcE}[bhé]mkiﬁﬁmyl )-N -(2-((3-pyridinyl)nmethyl)-1
;;1 n g[ﬁ?é’,'lﬁg ;Cé,ﬁ,[ 51‘(125,@I@-‘Eﬁ-ﬁ%n&y)pﬂérﬁ@}Ni@—&ﬁpﬁﬁdiﬁid}%ﬁet@lﬁl—

S, SQeabtibycB{A2Linet-BhyDaphenyl ) - N - (2- ((3- pyri di nyl ) met hyl
;;] g(k,lﬂﬁﬁg;i XL ALy -8 Iy Rri ¥ Het5 e -2 R yrifnyi)msthf)-1-
S, Yzathitych{phamet-8hyDoghenyl ) - N - (2- ((3-pyridi nyl) met hyl
) - T3 E508! €¥Card oy By hisdprletifis R 4 o ByriBuphmetnh-1-
S, Skabikyci{PRLRKFINERY, ) N (2 ((3-pyridinyl)nethyl)-1
2R 508 SX el Lo Stiodyphedyt) R - Fp iR herifi-
S, QatfcRiphe w aRY) ) N (2- ((3 pyridinyl)nmethyl)-1
- azabicycl of ]oct - ure

5, SRINE, &&m&m&eh@m@hﬁw N %&mﬁ#ﬂﬁ?%ﬁﬂw
) Jazaﬁa@m[ﬂ@h&ka yBughoct-3-yl)urea, 25 (R R R

s s{‘,R,IMF{ 8- pResnd SH W Edraeiythinpheppl-AY 42, ;SS?rRY&‘FWPEDﬁ%‘%’Wr
)- lazab1cyclo[2 2.2]Joct-3-ylurea,

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,S; S,R;and S ,S)-N-(4-methoxyphenyl)-N’-(2-((3-pyridinyl)methyl)-1-

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

(R,R; R,S; S,R; and S,8)-N-(4-phenoxyphenyl)-N’- (2-((3-pyr1d1ny1)methyl) 1-

azabicyclo[2.2.2]oct-3-yhurea, :

(RR; R,S; S,R; and S,S)-N-(4-methylthiophenyl)-N’-(2-((3-pyridinyDmethyl)-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-

azabicyclof2.2.2]oct-3-yljurea,

~15-
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azabi cycl o[ 2. 2. 2]oct-3-yl)urea, (RR RS, S R and
S, S)-N (4-nmet hoxyphenyl)-N -(2-((3-pyridinyl)nmethyl)-I

wo 20d@fagycl o[ 2. 2. 2] oct - 3- yI yurea, (R R RS, m1RS®MDS044

S, S)- N (4-phenoxyphenyl )-N -(2-((3-pyridinyl)methyl)-1
- 30 azabicycl o[ 2. 2. 2] oct - 3 yl ) urea ((R, R R.S.SRK
andR.R; R,S; S,R; and 8,9)-N-(2,4-dimethoxyphenyl)-N’-(2~((3-pyridinyl)methyl)-1-

S, Se)zablz}‘cg [irgtzi})\é{%%&g?enyl )-N -(2-((3-pyridinyl)nethyl

I'CyC ‘oct-3-yl)urea, (RR RS SR
anc(RSR B,5:8, Reteng S -{rihispiB AV G- m-pmmwgeﬁyhﬂd. nyl ) me

t hyl 2] oct-3-yl)urea, -15- RTP
59)2/%5‘?}@’4@ ggh’&%?@%@ PC]T/ uszooZ/ 2)05044 (RR RS
S F@R,Ramjs S,R; and S,S)-N-(3-thienyl)-N’-(2-((3-pyridinyDmethyl)-1-
henyl )-N - (2-((3-pyridinyl)nmeth

abl@%ﬁ)é?%% %”28'2‘%%] oc%/ 23 yI)l(Jr ecg( (EyR R, )é )S R d
an ctRSR B,S R?anHISI SéWJ(E)—bé‘slzot(ﬁnﬂﬁ-BP 13 (Bpiyrigiiny Dmethyl) - 1-
azabi cy cIo% 11}_0) yl)urea, 5 (RR RS, S R and
s ﬁa heseipl2 ARlsgt “ylweas(z ((3-pyridinyl)nmethyl)-1-

'I@wh@ﬁ #dH DAY (l?lnéﬁhil# a®, (2-((FoyRdifDBietlS)HR- and
S benzot hi eny ? (3-pyridinyl)nethyl)-1-
azeﬁ?ﬁ‘@%ﬂ%@%zbcﬁﬂlit‘f% a‘911)ur ea (R R RS SR and

TS ‘{’ﬁ%mm Wb 3 i1 10

) Ur ea RS SR
anczghigyclalR.2 2lask D}WF) N (2-((3-pyridinyl)nmethyl)-1-

azabi cy el 2, p&%legﬁgésaﬂw)u% Bfthe plebiE lﬁa{mmﬁe

representative o resent |nvent|on inc
(R RR;R,S; 8. B, ard SQ$)CN-(2—((3—pyndmyl)methyl) 1-azab1cyclo[2 2 2]oct-3-
S, S (3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct
))l)fNﬁZ(a%‘ énzamde, (RR RS, S R and
s SiR RVR,2- s Rsaqd)&S)eN-l(@‘[@wn&yyl)mihﬂk&mwb[&z 2lopt-Zryh-2-
%b lorobenzam de, (RR RS, S R and
S éi (3 2pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
- 3-(RIB;18S; SRmﬂ(ﬂ:&)FN@F((ﬂ@yﬁ@iﬁylﬁﬂ%tﬁyl) “RagibicgeR]2. 2dlvct-3-y1)-3-
S, S ‘pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
@Hofo %nzaﬁrﬁ robenzamide, (RR RS; S, R and
s, S M 8- R BamiS, $) -3 (b it} Dméibgl - dlaabiuyicin 22.2102f b-4-

- 3- t){ ~" ¢hl or obenzani de,
uorobcnzarmde

(R.R; R,S; S,R; and S,5)-N-(2-((3-pyridinylmethyl)-1-azabicyclo[2.2.2]oct-3-yI)-2-

chlorobenzamide,
(R.R; R,S; S,R; and 8,8)-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-py1‘idiny1)methyl)—1-azabicyclo[2.2.2]oct—3—y1)-4—
chlorobenzamide,
(R,R; R,S; S,R; and S,S)-N-(Z—((3—pyridiny1)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-2-
bromobenzamide,
(R,R; R,S; S,R; and 3,8)-N-(2-((3-pyridinylymethyl)-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- azablcyclo[2 2.2]oct-3-yD-4-

bromobenzamide,

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

wo Ro¥bleadr 25 chlorobenzamde, (RR RS; S RPc&mb20041005044
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S, S) N-(2 ((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct
- chl orobenzam de,
5. RN S Ragd S AT Py ey sty ere b2 Blogt a4
‘l:}?{f benzam de, 30 (RR RS, SR and
S S(}{ ‘%5‘}2 -pyri di nyl ) met hyl ) - 1-azabi cycl o[ 2. 2. 21
- 3-(R.B:1BS; HiRoamsHRFNE-08;pyfinFhmethe)-1 9zabicysief2.2. 2]oct-3- o

S, pyridi nyl)nmet hyl)-1-azabicycl o[ 2. 2. 2] oct
%?‘E}%’lﬁg“é‘%g&ﬁbbenzam de, -16- RTP 59249v8 WO

20WEK§84&RPﬁWSﬁ2NQM@QEﬁMYD@ﬂhﬂ) -1Rzaicy8loR.2 dlvgt-3-y1)-3-
pyri di nyl ) et hyl)-1-azabi cycl o[ 2. 2. 2] oct
_3- %?%lée%g&%ethl orobenzanide, (RR RS, SR and .
S, Skmh( 8: § R3arayS, )G (B titiny Ymdthly-d bizahjcyeis 22 202t dyb-4-
2 mat ylbenzamde 5 (RR RS SR and

S €pyridinyl ) methyl)-1-azabi cycl o[ 2. 2. 2] oct

?ui 133 STR] indl HS P @yrifiiy Rnethy1$il -aZatiycRilZl2. 2]oct-3-y1)-2-
S S 2- ((3 pyridi nyl) met hyl)-1-azabi cycl o[ 2. 2. 2] oct
gheyylaenzgmidey | penzamide, (RR RS, S R and

S S@mwa é f{3aﬂays" SmlﬂyJ(()sfﬁhBM&])méﬂlﬂM%m@cQ{ﬂzZ]oEﬂ L Dg1)-3-

phenyl benzam de, (R SR and
S)hﬂmﬂ @Z@(ﬂ@e’pyrl di nyl ) net hyl ) 1- azabl cycl o 2. 2. 2] oct

I . -
A T b PTG R R K

3 ghel)tylhenzm@n,yl benzam de, 15 (RR RS, S,R and

-3 Sﬂ)}’] l§\5§§ $ ﬁ3 ésrﬂiv%ﬁﬁ‘@mém@-mh@a{&}lcﬁ{éiz 3Rl agh-2-

cy én zam
S, S)yaMb@ﬁza@Iﬁ& pyr| di nyl ) met hyl ) - 1-azabi cycl o[ 2. 2. 2] oct

83 éskll%\kl%ﬁﬁég&%ﬁgzaﬁ K% ?rﬁé’&ﬁi @m_g[ih@ aéﬁ%} 3’3[5?222 %]055 39D-3-

- 3-¢gphpobénzadfidcyanobenzam de, (R R R S; S, R and

> S@% é\k‘gg %ﬁsﬂ%ﬁé)glﬁ@ﬁ@rpgg %glhgnéthﬁﬁ%%{@cﬁl[ﬁ 314-85h-4-

cyanobenzamide,

[®,R; R,S; S,R; and 8,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2}oct-3-y1)-3-
trifluoromethylbenzamide,

(R.R; R,S; S,R; and $,8)-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[z.2.2]oct-3-y1)-2—
methoxybenzamide,

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

(R.R; R,S; S,R; and S,8)-N-(2-((3-pyridinyD)methyl)-1-azabicyclo[2.2.2]Joct-3-y1)-4-
methoxybenzamide,

(R.R; R,S; S,R; and $,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-2-
phenoxybenzamide,

(R,R; R,S; S,R; and 8,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-

phenoxybenzamide,

-17-
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(RR RS S R and
S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct
0-2%03467)546- di met hyl am nobenzam de, 25 (R R Rp8raS26i4/005044

SS) N-(2-((3-pyridinyl)nmethyl)-1-azabicyclo
3@112);1225 s;mtambs)‘saréh@aﬁﬁﬂmdmmnfethm Bazasl%wiot[é’f%aloct- -yl) -4-
%} tpyrl di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

?‘}c’x dxybenzam de, (RR RS SR and
s @t,ﬂ}m@ S(R; AndFIS)-Hi-(yI(3-pddiny ymethydlz brbaabigy¢lo[22. Hocti3opd)-2-
30 t hoxybenzam de, (RR RS S R and
S §}eﬁl‘¥-hb12’b?‘{zém Yi di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
3§R|R} R%S; Sﬂt@ﬂ@&)&@@ﬂ@@ﬂ@-ﬂm&ﬁﬁnﬁmﬂa -BazaBicRslof2]oct-3-y1)-3-
2 (( ridinyl)methyl)-1-azabicyclo[2.2. 2] oct
31:%1)3(1 ybenzam de, -17- RTP 59249v8 WO
Red 6 D054 )i dtyB-1-BsaBicy 8o, 2. ﬁnci-3-y1)-4-
S, ?@W@R p r?gf)n () get hyl)) 1 )E?Zabl cycl o[ 2. 2. 2] oct

S-U}EIﬂ)}d lob ybenzam de, (RR RS SR and
%\'ﬁ; K %ﬁﬂfé@% (é%&ﬂ&lh&hﬁyﬂ&a@w@[ﬁ Do} og)-2-
t hi obenzam de, R, S, R and

S $)I@H§t-lt(1@bf(l(zsm}§19f| di nyl ) met hyl ) - 1 azab| cycl o[ 2. 2. 2] oct

t hope B6t-3-y1)-3-
S g‘I%iLR(gSZ ﬁﬁ&yrﬁé\oﬁﬁ'{??@cﬂﬁ{i &éﬁa@ig%aﬁgﬁg 22% 2]303((:1t)
3-p}»1bl)}4thxobmmmﬂlet hi obenzam de (RR RS SR and

%t‘%\kk(zg e %3‘“19 g{ﬁ) fiy{gi )'Q mé?@z ﬂQia%&gblegﬁz éjo&lsnyn) 4.

S $)1frtyﬂt(ﬁbbéxiz8m4:&|¢r| di nyl) met hyl ) - 1- azabi cycl of 2. 2, 2] oct

- 3- 33 [ 24-

. SRR SEFRESITAr oI ARyl LiteBioyioho 62 vy 24
- 3-dvhgthékyb@lzemidel hi obenzam de, 15 (R R R S, S R and

ISR AT E1E

S Srohbdicttindmmpyr i di nyl ) mat hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

-3-yl)-5- b t
5. SRS IR HON- TR T AT kg EE Sos
- 3-Mlotorfcotidfini@ll or oni cotl nam de,

RR;R,S; S,R; and S,S)—N—(Z-((3-pyridinyl)methy1)—1-azabicyclo[2.2.2]oct-3-y1)-5-

phenylnicotinamide,

(R,R; R,S; S,R; and S,5)-N. -(2-((3-pyridinyl)methyl)—1-azabicyclo[2.2.2]oct-3-
yl)furan-2-carboxamide,

(R.R; R,S; S,R; and S,S)-N-(2-((3—pyridinyl)methy1)—-1—azabicyc10[2.2.2]oct~3-
yDfuran-3-carboxamide,

(R.R; R,S; S,R; and S,S)-N—(2—((3-pyridinyl)mcthyl)—1uazabicyclo[2.2.2]oct~3-
yhthiophene-2-carboxamide,

R.R; R,S; S,R; and S,S)—N—(Z-((3-pyridiny1)meﬂ1yl)-1—azabicyclo[2.2.2]oct-3—yl)-5-
bromothiophene-2-carboxamide,

R.R; R,S; S,R; and S,S)-N—(Z-((3-pyridiny1)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-S—
methylthiothiophene-2-carboxamide,

(R.R; R,S; S,R; and S,S)-N—(Z-((S-pyridinyl)methyl)-l-azabicyclo[2.2.2]oct—3-yl)-5-
phenylthiothiophene-2-carboxamide,

-18-
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(RR RS S R and
S, 8)-N-(2-((3-pyridinyl)nmethyl)-1-azabicyclo[2.2.2]oct

WO %;0)()0)6-459 phenyl nicotinanmide, (RR RS SR P@!?dS2004/€}05044

N-(2-((3-pyridinyl)nethyl)-1-azabicycl 0[2 2] oct
3 yl)furan 2-carboxamde, 25 (R R RS, SR
S, SR;RVK, 85 §,R3anmhy&, e @(@wnmymmgmﬂﬁmeWﬂ 2102%&)-5-

n- 3; carboxamde, (RR RS, S, R and
S éf‘g‘kih%?@?' s F’d‘ nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
3 -(RYR;)R,Bj SIRN&1deS, S)-N-42-0O>paritidgmétRyIR]-arRy iy c 32 2loati3-y1)-3-
di met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

-3 ‘g}?t;};l&“ol’%g“‘bf%ﬂh?m%ene 2-carboxamde, (RR R S;
S, %R I@"R*S S,R; and S,S)-N-(2- ((3-pyndmyl)methyi) -1-azabicyclo[2.2.2]oct-3~y1)-3-

%ﬂe yridiny] ) nmethyl)-1-azabicycl o[ 2. 2. 2] oct
SIVPIPO iop I’§ "B’P%Fophene 2-carboxanm de, (R R
R, %R,l@ I5; §R and 8,S)N-(2- |(S3-pynd1n l}methyl) ~1-azabicyclo[2.2.2]oct-3-y1)-3-

yri |ny met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
_3- a}nﬂqroémpb@p@%q gifeophene- 2- car boxani de, -18- RTP

29 ggfag%%% RO sog)%‘é? (BTSSR PN A bicycRI TR 2RcE3-y1)-5-
S, Sp-psifizyihiopbsnei deakagpmideny | ) - 1- azabi cycl of 2. 2. 2] oct
~ 'Fgﬂ,%;;]lgs; FBL W & 5 QRAeASy Aok hB e A1 A8 abikyRIdR.2 Bio-3-y1)-5-
S: écemmpﬁeél%mﬁom%,) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
53 F@ﬁ'%nrgs SRt I & 81 QRDEASAaRIHRONAN dGabicycldld. Roydd- Fyh)-3-
S: S‘éthd‘:&y(kﬁep@(a;ﬁa-z}yﬂpmdau@de) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
533 'Fgﬂ%;;;g's; RO L 0RNS 18- 275 BRXAN 4Seati B2 Rofet-3-y1)-3-
S, S%ethb:(ﬂnéﬁh%n@gxcmﬂonmhdd;ret hyl ) - 1 azabi cycl o[ 2. 2. 2] oct
BF&% 5 SR or 8 B QRRens, Zat ah ROk S anibyRidR. 2 Biogt-3-y1)-4-
S, Séce@h ézne(u{ 5%&@&%&@5%&13&)@@@6@ cycl o[ 2. 2. 2] oct
( R, é & AR §, S g i%hN (2—((% ;?yngfn?r Il?lgt%yl) %-az%lcyci(o% gfdct-?:-
S, 5)1 tﬁ\foé]?ené-@uebambkhﬂﬂdé‘w ) met hyl ) - 1- azabi cycl of 2. 2. 2] oat
S F&{ %;&S g %eztmdl SE Q)I-ISI—QE %(g-epy%dgl?{)l?lgth%r)n1-azab1<gleo% ZR]oct- 3-yl)-1-
S, 2 ) met hyl ) - 1- azabi cycl of 2. 2. 2] oct

S e R
S RR.RRLS; S.R; and S,S)-N- (2 ((3-pyridinyl)methyl)- 1~azab1cyclo 2.2)oct

I hyl)-1- bi | of 2. 2. 2
352/1 ;Q'hé?e i&aﬁ:}&ﬂnﬁ i nyl ) met hyl)-1-azabicycl o] ] oct

[ ophene- 2- car boxani de, (R R
S, RR, E;rRi,S S.R; and S S)—N—(2 -((3-pyridinyl)methyl)- -1-azabicyclof2. 2 2] oct—3—

S, S%} i g—?,(cgr%ofa}{mded' nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
ace(fR)lR RB.SneRhyid SSRE(RYBiyridingmptphid -azakiexcid % dmlast 3-
yl)indole-3-carboxamide,
(R.R; R,S; S,R; and S,S)~N—(2-((3-pyridiny1)methyl)—1-azabicyclo[2.2.2]oct—3-yl)-1-
methylindole-3-carboxamide,
(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)—1-azabicyclo[z.2.2]oct—3-yl)-1-
benzylindole-3-carboxamide,
R.R; R,S; $,R; and S,S)-N-(Z-((3—pyridinyl)memyl)—1-azabicyclo[2.2.2]oc:t-3-yl)—1H—

benzimidazole-2-carboxamide,
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(RR RS S R and
S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct
02’30@@,63/49)th| ophene- 3-carboxam de, (R R R S; pgrhisz6uafoso44
N-(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
3 yI) 1- methyl pyrrol e-2-carboxamde, (RR RS, SR
an®®,R; R,S; S,R; and S S)-N—(2~((3~pyr1dmy1)methyl) 1 azab1c:yclo[222]oct—3 “yl)-1-

d | lo[2.2.2 t
S, Ruphoi 2 RaRASh B BRI St gllag 02,2, 2] oc
S, }RNR(ZS(K; %@SJSDW (‘IY(‘@ Pﬁidﬁwl))ﬁeﬂ}y@ﬂa@abwﬂol[m« Do@iPad1-
car.bax %RR RS, S R and
S QPP‘NPJ(IZH%%’%”ZBW??}?ﬁ %‘F‘?’& ’) - 1- azabi cycl o[ 2. 2. 2] oct

L Rigrdal; @ @sWQXﬁ@p eBiyl)R -SabiSyBp[ 2232 oct-3-
S gR’R kS ((3npyr| di_nyl) rrgﬁlﬁ?p)& 1yazab|acygl o[ 2. 2. 2] oct
3Y bqrmq[b]t@@pbﬁéﬁﬁyﬂa{h%w@ee carboxanmide, (R R R S;

RI\F\ and S,8)-N-(2- ﬁ(’:’o-pyndmyl)methyl) -1-azabicyclo[2.2.2]oct-3-
5 pyridi nyl') met hyl) - 1-azabi cycl o[ 2. 2. 2] oct
3¥9b9nzq{b]tb@nh69ﬂlﬂ13m§610é&‘31dé:ar boxanide, (RR RS, S R

-pyridinyDmethyl)-1-azabicyclo[2.2.2]oct-3-
%%(Sz S& §ndys/rS|) § Fr%rtl hnyl 3mel ya)zazki)? cyc}:rl oE 2.2.2]oct

3¥ b@ﬂZdﬂHFanb?embw@abol e- 2- car boxani de, -19- RTP
SO R 0 BRSO PHAATARMPLEyclo B F1o 5

S, §)bddzéi2rap¢Beaplyaxiantidey | ) met hyl ) - | - azabi cycl o[ 2. 2. 2] oct

-3-yl) -l 13D
i s&%#%&ﬁ:.sz& apd B SAF Gr Ryt azapicyclol2.2 2loct 3303
m dﬁth BRnRxfuan«S-caﬁxoR)mﬂa,d

S RS R P T PR dahhorts

( Rn&ob&z%fura?n—ﬂcarﬁﬁﬁmxde

S, R B s o B et ) de A 8bLGeh 06 3 R 2hHs

S et Pbenzofuran-2-carboxamide,
T e AR S AP s SR BP9t

s ﬂ@l en 0furan—2—caaboxam1 e vl 1 o I
3%{&15; B e e e s A

an
S,% O Py e et hyl ) - 1- azabi cycl o] 2..2. 2] ot
ROH B&ﬁ%msz:ég&-zg« e de sl oyel 92,2 ALy
S, ﬂe)thyégzchgo%ﬁo ﬁ% fhrgJJ %ﬁ}ﬂ, | - azabi cycl o[ 2. 2. 2] %ct

enzo uran- 2- car boxam de, 15 (R R
S RR.RaBS; S,R; and S S) N-(2-((3-pyridinyl)methyl-1- azabicyclo[2.2.2]oct-3-y1)-6-
d'ePerdA met hyl - | - azabi cycl o[ 2. 2. 2] oct -

3- ?’%‘3’“@%@? '1{‘%'2 ot U afi- 2- car boxani de,

(R,R; R,S; S,R; and 8,S)-N-(2-((3-pyridinyl)methyl-1- azab1cyclo[2 2.2]oct-3-yl)-4-
acetyl-7-methoxybenzofuran-2-carboxamide,
(R,R; R,S; S,R; and S,S)-N—-(Z-((3-pyridinyl)methyl-1-azabicyclo[z.2.2]0ct—3-y1)—2-

'-I'D

me{hylbcnzofuran-4—carboxamide,

(R,R; R,S; S,R; and S,S)-N-(2—((3~pyridiny1)methyl-1-azabicyc10[2.2.2]oct-3-
yDnaphthol2,1-b]furan-2-carboxamide,

(RR; R,S; S,R; and S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-

yl)naphthalene-1-carboxamide,

20-
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wozdd 760 Met hoxybenzof ur an- 2- car boxami de,

(RR RS S R and

S S-N(2-((3-pyridinyl)nmethyl-I-azabicycl o 2. 2. 2] oct -
( RERT/E%2604/005044

S, R, and

S, S)-N-(2-((3-pyridinyl)methyl-I-azabicycl o 2. 2. 2] oct -
3 YRR, R;S; B0R;nmt BSpberEdbynidinyl Reatl bbaeaticoielo[ 2 F2]Ret-3-

s, §})Pwh§§1f’(‘?%:°6§}’é’i‘ﬂ?‘ﬂ§n ) met hyl -1 - azabi cycl o[ 2. 2. 2] oct -
3- YR)R; B;S; St inany B@)20 (@ pyddind byl -dabicy B[R 2 Ro; 3-y)-6-

S R .and .
S, §W$P@W¥@emwmdfmt hyl -1 - azabi cycl o[ 2. 2. 2] oct -

? XR)R &sémt sl s@jg\htza(r(mbﬁﬁtﬁ@mmmﬁa - eI Afnct-335-3-

S, S}}Qﬂk@xé"zﬂl’b@]@bﬁ?%%ﬁbﬂ’ﬁ*’)‘%t hyl - | - azabi cycl o[ 2. 2. 2] oct -

g ﬁt‘?‘%%s ;RRIRE 6155 AL @B\pFridiAY IR GRabitdldRe. 2 B] dot-3-y1)-6-

S, Spetinxyaphiialeps?caberanidet hyl - | - azabi cycl of 2. 2. 2] oct -

( R@gg é%%ﬁgaéhs%)g‘@ AR PERZAT A1 2 SRE RO AR 3-y1)-1-

S, $)(dﬂﬁx:fr@pl(ltbserpy3—cajbwmﬁvet hyl - | - azabi cycl o[ 2. 2. 2] oct -

g ﬁh?l%%{ds,%of{ %h §3§) %&Z&ﬁ anﬁjﬁﬂﬁ qxﬁ%lgﬁ:lo[ﬁ B:Zﬁ)ct B-y§ 6-

S, Sydivx@plhBerpy2-catbompiidret hy| - | - azabi cycl of 2. 2. 2] oct -

3 QR e ok ¢ T NN By e A RN Hbicyddta K216 SiyD-6-

S: Si:etbky(nﬂpliﬂ@aﬁen{aw‘:admmgah@dg,et hyl) - 1-azabi cycl o 2. 2. 2] oct

-3- -20- R

2065%%%%%& SRS R e DBV A A H s

N prdp- %feﬁﬁg%él di nyl) gg;hyl ) - 1-azabi cycl o[ 2. 2. 2] oct

s g{gﬂ@ng%@% S  RER AL LR of e Fost B>
é}’]ﬂhm@ph@?})ﬁ@ﬁ.@%ﬁmene 2-carboxamide, 5 (RR R S;

S SRBURS-SRizng AR Gmestidipy et bpebioy g 22101 )

3- ﬁh)m%ém%gﬁmg@@gﬁm@ne 2-carboxam de, (R R RS

s SRR -G R3PS - W@m@;ﬂ)ﬁl&%ﬂhwﬁyslp@ D2eptatyl)-2-

2 ﬁ‘g@ﬁg SRLAgyRankhhg! ene- 2- carboxam de, (R R RS

s TR S-SR :3mg i) N -BAG-petidipyDmethylh bpgabiayelolR. 2 2lop gy -3-
'\45)ﬂ§0ﬁpﬁenp{§¥fgf’%’9ﬁmt hal ene- 2- car boxam de, (R R

S IR %R,&mﬂﬁrﬂ)di"@((ﬁwnﬁyyl)methﬁdhha@%b&ye{o@ 22JpplotyD-3-
3- %)@ﬁmp% yl%rgpnf&qmtﬁaé ene- 2-carboxam de, (R R R S

S, IR; R}R(,Q; &R B \B13) N-(BH{GpetidiyyDrhetayd i biazapidyolof2. 2.2 byD)-3-
3-yl).- b gaaéohth | ene- 2- car boxam de,
“ ﬂuorop eny namide,

OJ

0o

(R,R; R,S; S,R; and 8,5)-N- (2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
(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)—l—azabicyclo[2.2.2]oct-3-yl)-3—
(2-methoxyphenyl)prop-2-enamide,

21-
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15 (RR RS, SR and
S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct

WG?DDMJ)%@@ phenyl prop-2-enanide, (RR RS; S, Iimm”siommasou
2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2.2 2]oct

3y|) 3 (3-fl uorophenyl ) prop-2-enanm de, (R R S;
S, R,RaBgh; S,R; and S S)-N—(2 ~((3-pyridinyl)methyl)- l-azablcyclof222]oct- -yD)-3-

met hyl ) - 1-azabi cycl o[ 2. 2. 2] oct
3%‘@5 H%Ph%t%%f’gf% %L%%/e)bhenyl)prop 2-enani de, (R R
g R ESRES; Sekcind S S)—N—(2 ((3-pyndﬁn3|fl))mc{hyl) 1- ;zabmyrlo?zz Qé]oczti?a-yl)n?a-
i nyl.)met hy azabi cycl o oct
%%ﬂethz’xmb%alﬁ% g %‘gh 'l prop- 2-enanide, (RR R S;
'RdS S.R; and S S)-N~(2—((3—pyr1dmyl)methyl) -1- azablcyclo[Z 2. 2]oct-3-y1)—3-

S, N- (3 pyridin nmet hyl ) - 1- azabi cycl o 2. 2. 2] oct
3(%111)"11’8 suyf)p Ui?r%ﬁ‘ﬁ‘é‘\ ) prop- 2- enani de, 25 (R R

SR R% ﬂ@'cﬁnd S,8)- N-(2—€(3 -pyridinylymethyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
S, pyridi nyl)met hyl)-1-azabi cycl o[ 2. 2. 2] oct
3-(‘91b§0n3>Ph'€19’1)ﬁ@Pt¥y?UaH’é4?yl )prop-2-enanide, (RR R'S;

d S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo{2.2.2] oct-3-y1)-3-
g( (2 (I%Sanpyrl)m %yﬁ()r% hy ; yazabl cycl o[ 2. 2. 2] oct

SB-(%CMOB)PN(HYDPIOH&*WW&WI)prop 2-enanmide, (RR RS

1- _3.1)-3-
S GURKY SR pud SN ‘? R AT oS 2 9] e
RS{y-Ihydraxypheny(l)@IQmQhwﬂp nyl)prop 2-enam de, (R R
S, SRAES TGS DNRAG pyiinylmeliyh Lgsabioyio2 Fost a3
- 3-(hydi3xy-8-2adthoxyphepylopor22enamidele, (R R R S, S, R and
S, S)- - (£ 3- RVl ddli : - 1c azabi 3.
>y Wi R kR G TP lade AR RIS Siolh n5h
59:(4%&?)@@@%&11@449 PCT/ US2004/ 005044 (R R R 'S;

.. .an

S, SRS SRS I?E’E‘?}E}Yl)miﬂ‘ﬂ% ot el i s
3|£¥Jp}n§ny1§ﬁoﬁlﬁ-@ﬁﬂﬁhhenyl Yprop-2-enanide, (RR R'S;
S, SRS RSN Gy oo L2 S5 5
éxlb)é,hényljp%égmgﬁmwhenyl )prop-2-enanmde, 5 (R R

S, SRANRS T FIY (Gstdigrimably rbyRPIg 2 Bos e
ngln}!%lgﬁyﬁp%ﬂjy_gﬁa%ﬁy@henyl )prop-2-enanmide, (RR RS
s s;z,mms; S(%sanﬁ;&S)dmr(()%w@ﬂﬁwlquthﬂﬂw%wﬂaf?zz Sloshbap-3-
ghﬁle{g,npgo% -progpahenyl ) prop- 2-enamide, (RR RS
s FRBIR -9, R 3200y e3P routidipy ymathedy d19pabjeelof 22 2logh 3yp-3-
R éx'lépﬁpyli’g Oéyf)pgog PLOphgny! ) prop- 2-enami de, (R R
S, SRRIR 2R3y 8)elV-@ (Brppetidipy hmathely diseabjerclof 22 lopt- &y b-3-
-3 %et?lyl-%—ph% 19?6%520’%&5‘(?”3/' ) prop- 2- enam de,
(R,R; R,S; S,R; and S,S)-N—(Z-((3~pynd1nyl)methyi)-1-azab1c:yclo[2.2.2]oct—3-yl)—3-
(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-pyﬁdinyl)methyl)-1—azabicyclo[2.2.2]oct—3—y1)-3-
(2-pyridinyl)prop-2-enamide,

w22-
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(RR RS S R and
S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct

RS S R and
S, S)-N-(2-((3-pyridinyl)nmethyl)-1-azabicycl %{2. 2. 2] oct .
- 3(RIB; R3S; S(R-anfi SEMN-I2pi(dpyddiey mmdtd)- 1-¢RDRYCIR 2. 2180 13 -y1)-3-

g’n %?’f}ﬂhf“:i]-”(lkh:‘ﬁnﬁ%%'%liﬂlr%?ﬁl‘)elﬁ%fy@ﬁ(}pfzfngznéﬁ’ cycl o[ 2. 2. 2] oct
- 3(RIR; F3S; S B-any SiHNHZH (D opuidiRyl prcaimil d b-azabiky 6lol 2. BoctS-¥)-3-

g,n%?-mﬂtﬂzb%’e%:WFﬂPa%Wﬁi%t hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
- 3{RIR; 138; S, atnd SIH)RhER3-ppidinyl Bnetind)l-dmmbicy elol2, 2. Ro@;:3-y1)-3-

S R and .

S, é?‘ilﬁpl’(tlﬂl)@’{(’@:%wen?ﬂ met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

- 3;}@’(!1%; R3S; (2028l N @8- Bpridng adthydR] -afaBicReloR. 22108 RyD)-3-
an

S, $§-methyithiopenghprop2epanidet hyl ) - 1- azabi cycl of 2. 2. 2] oct
-3-yl)-3- (3-thienyl)prop-2-enamde, 25 (R R R S

SR d

S, S)- ZIilf](z-((:%- pyridi nyl)methyl)-I-azabicycl o[ 2. 2. 2] oct
-3-yl)-3- (4-isopropyl phenyl ) prop-2-enanide, (R R

RS, SR d ‘

S, 9)-N c@mgglmd@yqswdnmtmp@bﬂﬁwﬁpn of NeHp for o1 dp 20050 ot
83 -ﬁ?é}bééé-gmu Ic%)ﬁ!ai’n%igﬁ&ﬁé%s M @Rtz SOty Peﬂ@senfa@v&on%oﬁhds, are

S, S)sohkpirsbefta@vempmipdindy bf e pegént invertionb Coyrppeids rgubipng &om
- 300 bt o Fabiofotchs 2BrBiafl Mot tleFofBrinBreprosniive
S, Sbmbloirids,(Wibkr gitied WazayicydteR2ylihepana AadrabigydlelB 2. ockng o 1-

St hdieRior £ Bihbnave RRSNG 1Bl i Alpd nas OR R preesinvention.

S, S) - N- f\Boré gp%cwmydiheybﬂlp@mﬁybﬁpohmmahmw cofrpo@nda b
- S-Zyl )-3- ( égé);]i@di nyl ) prop-2- enani de, -22- RTP
59 ZRlRrgnggsrog: w8549  PCT/ US2004/ 005044 (RR RS;
S,R and
S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct
-3-yl)-3-
(3, 4-di net hyl t hi eno[ 2, 3- b] t hi ophen- 2-yl) prop-2-enam de
RR RS S R and
-N-(2-((3-pyridinyl)nmethyl)-I-azabicycl o[ 2. 2. 2] oct
)-3- (3-nethylthien-2-yl)prop-2-enamde, 5 (R R
R, and ,
(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2] oct
-3- (2-inaphthyl)prop-2-enamde, and (R R R'S;
d

woéﬁo&(&b%n@r (4- hydr oxy- 3- met hoxyphenyl ) pr op- 2- eganisiens/ 005044
15 (R R

S S-N(2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-3- (4-methylthi ophenyl)prop-2-enanm de. 10
Compounds resulting fromsubstitution of NCH3 for NH,
in any of the

-23-
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carbonyl group-containing noieties in the foregoing
representative conpounds, are also representative

woERIPeiis of the present invention. Conmpound®CT/US2004/005044

resulting from15 the substitution of
1-azabi cycl o[ 2. 2. 2] oct ane, in any of the forgoing
representati vé, conpounds, with either

1- azabi cycl o[ 2. 3—4Rhept ane, Zfafhbicyclo[ —7A1] oct ane

or 1- azabicycl [3.%r2]nonan arg.al so-represeptative
conpounds-pi_ e\ preseri~ o on. S 1fically,
the co Hor P i nclfjud of the

f ol | owm v of otyrul ag o 23 v8 WO
2004/ 076244 US20047101 00 My RNY R Ar
OO ONNNOoajO Ar AO NNN OONNNINI11InN
each of these _ebgpounds, ipghw dual i t her eof

m xt ures thedeof, [}i ncl udi nig rafem c m

enanti oners, [di reomer . andt aut one eof , and

5 the pharmacediical ly accep
intended to be wthin the sgope ofAr

i nvention. 1. t hogs®bf Pr '
_ al\l ) - 1- azabj cvd] oal kane

( es N : - as 1
ar yhl
ner i [ compounds
b2
anes, | IS now
strat gies[mﬁll be

In each of these compounds, individual isomers thereof, mixtures thereof,
including racemic mixtures, enantiomers, diastereomers and tantomers thereof, and

the pharmaceutically acceptable salts thereof, are intended to be within the scope of

the present invention.

1. Methods of Preparing the Compounds

Preparation of 2-(Arylalkyl)-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

D4
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15 skill in the art, 2-(arylal kyl)-1-azabi cycl oal kanes
can be nmade by reduction of aldol condensation

wdindvisiue forned from al dehydes and certai n azgiig684005044

ket ones. Thus, when 3- qU|nucI|d|none hydrochl oride is
reacted with pyrldlne 3- car boxal deh (avail abl e

f r drydnicide, % 6(3-Chedindametcdpasan yapabiqyiel %%prggérfgag resplts.

B

2- (thiBughysevelrlndidfgromstsbyriendee,)to proxids Br(é%rmlmeil}y&¥“an 3-
T e
seuh @lonélpiotwee tie sstemtedlkemﬂf;, 26(3 pyrcdmyd{)methyl)-l-
2- -, I d] | .

Eagglﬁs%/:%g E%g%{ln'? #1 %1 ].HS?H?B%? Zen%%ﬁ:feosﬁrll T tlgt]acg) s of the
E a:[.ﬁ'é%ﬁtlﬂveﬁﬁmﬁ(sé&b‘ectﬁmmﬁﬂw GdeIﬁRed-Z}eAfyhﬂlqdhl € d

et one :

s enelonfibnes By Rstichin sP Btiods 5 e alschek e e ofsgmplighed for
SY nxR@slk Susiz sS&ﬁﬁQiéfUﬁ?dIﬂfe ilﬁﬁmuﬁlr 1ﬁiiﬁlioxide Ve otliepreagesiescknown
section entitled "Substituted- 2- (Ar) y¥ %%1 L2
azamweqoéahqsaﬁpégmthemémmﬁ opffs tiohs- e lpeho

g@iﬂndﬁﬁﬁu&mﬁq@m@cﬁ&m 2]16c0n-3-8XR lmiuﬁturéléﬂ digand trans

borohydride, alum num i sopropoxi de, ggher
rea\@@ﬂ@lﬂ@ Wmthﬂ@ ﬁOﬁnqrmeedamang)eﬁ%ma@&anév fedn fhg,
r e s@kicRBfttled 23 b tltut d-2-
3§wﬂ)}§§?sd& %1 %@gléz};gin?i}fngnf S2 2] octtan ol

| s (armmma@zaiﬁcyeiogikam g ﬂaﬁghom oésqd@w@m@?néﬂféwthe ¢if{gans
f Ol ﬁ{e%ﬂc%ﬂal%a;g th@%e@sm tem 'tlﬁ%oﬁ@spbﬁ&ﬁ% SROARL ©.chiBro-2-

hesi's o npoun S resen i nventi on
( s e(e pgenﬁnyd))meéryi)l-lt mmcymmlmsﬁnedwmg thionyl chloride or similar

| | k bi
e T R S b e S T

aL lt‘azﬁbadaycmz E]I:?mn@ dorcaavplef wihgtRantshwicksdr Thesqhbord intgymediate

C oril de C

(SRt b SRS 15592"3 e afkens, 2R puidipPmetiyl)Lazabicyclol2 2 Hoct-

t hi znfﬁﬁl WEIEh @dn tg@; b):{jre?icﬁd; to?the alk@@ e mtslytld'h’fﬂm%dnmlond d.8-

can en e reduc (0] - 1 gl -.1- .
R ErgpE A0Tondae iame ou s s o the @bk el b reacton.

m tCJé&%rﬁmg tbleths e of WoBlofedli HeeChand7 aloge (1982 ofaﬂmmdy

into e a

2 (tb%Zﬂ?rHYﬂFlﬁyl)l}lﬁ@ylﬁg,q))l-alzalggm[%.;g os}23-3,0m5 38 fhes ge converted
H{S q@ %}‘h kypP1 Qﬁbf@@i‘ﬁ’&eﬂz]&&aﬂe"b? fattkedueing Yhe ketone
cata yt ydrogenati o

DI dleadbiony/iy i o e TR casIig WP gl 2-C-

%@P@E@#Qﬂﬁl@@&l%a% i g?]octlagﬁ&zﬂ'n@&e& Qrith RBoNYBLRIGEC

AI t{er makei thee¢hjgro GOIhEOIJI]d), followed by Raney nickel 2to reductively remove the

2 AR W I gl g g o

- 2- (reducpitei ddubly bym) tdgid the-alkanehiltis abterartiey thplp whemhisfstter

sodPtrsImgth A SFraliPués AERRTFY et macia

2- (lééidtmg from Raney nickel reduction of the chloro compound is a mixture of

tp %/ L%g@g @ngﬁqygﬁg} %iﬁ? s%&&gg fa it?rgnztﬁlé Aaﬁﬁé a'f%l? ro(?lltc' prbvides

CONREd D bot Eltqil@&ﬁﬂm@ﬂm&ﬁﬂ@:}é)ﬂLﬁk]ﬁbyc(d{ﬂZQMmb andel A(3-
renove the d then hydrogenated, for

ex dvEfByDBedy)-4- qﬁéblmlﬁmzl% e%t (t 0
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reduce the double bond) to give the alkane. It is
noteworthy that, when this latter 30 route is

wEielexed allylic rearrangenents are observeecThgE2004/005044

instance, the material resulting from Raney nickel
reduction of the chloro conpound is a m xture of
exocycl Mamumnmmmm 2e(hiybaikerd)-1-sgablgycloptkanag qag be made by

D! Rt el B R vARGRRR A, Dby

an d:oﬁ @(nas and subsequently reducing the resulting alcohol, using the methods

HELICEER SRR

a' ta@é'ﬂ"@&lowz 2Pptanci be produced by reacting 3-pyridinyllithium with

2- lal kyl)-1- | k
R B LR S N S SR Y
37%61‘1!&&15 CorepHRAME chlofigaRad Belseduagt rsdubﬁﬁqwﬂnRhtwy mckel will
cing the resulting al COhotgzzngI n

deﬂ‘feﬂo @'P&%mé)mﬁtﬂg’l)r azahioyclq ot X§ fests g} i requisite
LitiuPYdihd E%B&Mﬁ)%ﬁ%&%ehb} Ricciardi and Doukas, Heterocycles

aza I cycl o] 2 ] oct'ane can be produced reactin
3- @ﬂf 9%1, ) q),, apﬁ ﬂ@,ﬁ-wqdmyﬁlthmm carrz) be generatedt%rom § %romopgndme by

qu't%% e!n%ﬂ? %Hlﬁfﬁftﬂﬁ’nﬁ% A85YH FoludRs 2l BrathldqCall e 80|

I on oride to produce the correspondi ng
chIT@rrnh@roraM 4314281@260%).r educti on with Raney nickel,

w |
., and 6-substituted-3-pyridinyDmethyl)-1-
2 ( (3 ol TS i1 hich 245 53 and 6 subefituieg 3 pyridinybmethyl)-

Sy rzitdgicko{DE. ZIohkanasseqmbfssmélesmed can vary. For example, 5-

l?géjngtl?plg%'d@ﬁ 32% Sﬁgg&gbé?[ﬂy éjcguﬁlf(:hgﬁ?l%r l‘kﬁﬁﬂ lkaﬁde glélén)ermally

an dwhl&le&‘rqmmldﬂich)/dah bé reactel t;:gﬁ‘hbxan g'@rpmsanc@@f me&mlohc

3- br omy tre £yl i D Ugg. i |
ot HORSOR B e S e P U b TB: 1 1966
\Iﬁ@?ﬁﬁgﬂ[ &}délféhﬁon pﬂ«ﬁiucﬂ 285 t(raﬁﬁz);)yndiﬁlybmﬂ&mhm) -in

6- I@%ﬁg@{c{q&} _%alo_gt’abquna,l o4y fhembe mﬁ;:‘ltid with sodium borohydride to yield
azapd zQ?l(SHOP b%(ﬁb@h@@tﬁ@ﬁmygaﬁmban@wnmmyas{a mamtams-yl asa

For exanpl e, 15 bronppyri di ne -carb xal d
3- aystalietieisahich oThéS FHPERYEHE Brrasl ("E@‘rﬁ?@ 1I°§P°¥1ge 1350,

av %&ﬁégéetﬁrgfté %ﬁcﬁfo&&ﬂkﬁ%@@ _PyRamydethpgedlier in the

prese hanol i c E)Ot assi um hydr xi d %
desetitystp[?. m}qetan%@hydaia@ Qg s mAYFe ciegl m?eé‘ﬁt‘f effgctivg
( 13‘?}@2)@1 of A€ %ﬁpyr | caf BE Q&B ?Béh@@ uﬁﬁg:’ﬁiﬁﬁlba trimethoxyaluminom

|ny nme ene

az atydngq;and[capm mdui@taaﬁessnbﬂdéy Mﬁfﬁmﬂlﬁ-'e‘-‘ﬁ ayd. AeGley SAF-OR:
h i
dd(lg%lg%n)% %ﬂ} lﬂgeedggﬁe%rgdugh %Qg lprgm?égﬁz?,gfg%ngggleofden -1

o Ctaanbidctii[2.2 Acane, as ¥ stystalling solglo This meThyleneiirierapediots G40 éhen
It :r%gsg%e%g%mtbh%?sue& pmt':i“c? @Yﬂ(s BHJLn%rS{ gﬁuﬁ'ﬁyl)‘i&ﬁm) 1-
3- GlahiEyeiol2.0. Q}i)chnamhﬁdrpgﬂnladmmltl)medamemﬁ @liadium catalyst. The
o S EeAEba ¢ kB R R DR D 5B ectane and
g gFEHQg-bﬁjgfcpgﬁpﬂéﬂ(ﬁmmdd@mg-a%aibidyclumZZ]owtmtehm( yapmpamuma

rrde and copper odl de amine
et S&%l lar mannox By F 55%‘81]10%1&36&' xf@;g)fch%h@ive t he
d esdr&ﬁgpy&fdﬁl@%arbo%alﬁé]ﬁfd@ b6 BroRIopYidish- By hrbomildeytydene) - 1-

respectively, in the synthetic approach given above.

-26-
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azabi cycl o[ 2.2.2] octane, as a crystalline solid. This
nmet hyl ene internedi ate can then be converted to the

wRskiRGwPr oduct ,  2- ((5- brono- 3- pyri di nyl ) nmet dryeskeoss00s044

azabi cycl o[ 2. 2. 2] oct ane, by hydrogenation in the
presence of palladiumcatalyst. The 30 isoneric
C onpountae required aldehyde, 5-bromopyndme—3—carboxaldehyde can be prepared

gl(og}lg-li)romomco BYE bt oL dvattarie Rbth M &l Ghefical OCt
2 (dorpan i I3npaster Gjmids)snine, )t Wbreb 5 -bbrwrigotiviy e¢id o X @]ﬂ@d

ctan ca in a
SRR BSRORBR fofae Pt FERRSE: il o rpoet o
br QRRBME, 'vﬁtﬂ'lﬂ:hﬁniﬁﬁxﬂi@ﬁ@'h@‘@ﬁﬂﬁﬁ tedfahydrofuran (THF) at -78°C, to atford
6- bronDpyrldlne 3- car boxal dehyde, (ﬁ ectiv
t h&-brgmoRefydr OW%EW@P% SHTRBTRADY %%wrw? 5é‘2%@§“”"
53%20# (8)7 644615507/ WraARHVeR0RR4%brodBficdi Bt icidshn be estenﬁed

5- bronDp ri di ne-3-car boxal dehyde, can

pr éwemplef inde Besnerasmilbsicinidang gihanat axshite efé?ra}efilyte ethyl
aV% Iall%hl?ceri Wﬂ]aﬁl %h&&g%ﬁﬁ'bﬁfﬂh vERERE D1 P8 Bk ohROT.ast er

I'nc romoni cotinic acid can be
t r éhstdwiymmlwlipmdlw a@ht(hﬂgntb dhertaehmiques ©periaddn Pusaiiis et al., Org.

O IO 0, PRl

(ff & dmi nu de In tetra rofuran(THF)

at (hﬁﬁ@yxﬂethyb)bﬁdﬂmb @nﬂlem@c@nweny@m@x@tmﬁyl ) pyri di ne,
t hi 1.
35 aueneeneaRs b Ry P HRbte anf
5 kARl kida) :ﬁ:c@ﬂjng ltc;:ﬁa nb&oésb%ﬂtoﬁkssiﬂ al., Tetuhabemistte
t uri g 0
| eSS G388 e Myt el RS 2y 48R0 e
?ngljdé Ml?ﬁ%ﬁip&ﬂ&nﬂ-@—cﬁb@kﬂd&yﬂﬁ @iinbe 3ynkkksized according to
r me ridine ec u
Fermethasbionn kst CD W QRASBR i ehel“op bRy
| Ntgesciibed ﬂ%é]eﬁ%?ﬁzkynhﬂ‘ﬁ 215, n@-B’ioxﬂcﬁp@ﬁﬂm&B carboxaldehyde
(hydroxynet h i ne can then_ be ert (%g
5- wn@h@p@parg%qceﬁ%é@p@mred @ﬁgﬁ&é@doly gi*? 3885
us 'Sglgtggs)f.@i l7 (f@45’51‘ @é?m@ﬁ‘ Hateti NG DEMBZ04B1 beFeS}Qt al.

acc Ing to the nethods of Stocks et al., Tetrahedron
Let t. 15hesedeys deaind phoeze apricalisie the@reparagion of avariety of

4- br%%:rﬁ }dg{i %cyc i’%ox %Z%%/%éég?ﬁd@’gizg?ﬁew zed

ac caczatdwymg)[i &2]qmn¢acadé Defgpylrorssd)-1-pzadticyplobcSr 2log anes 889 3

by Ch!g{hﬁ‘le a1%egy%e ﬁmﬁg%g ?ﬁh@ Mol AERREL G AsiBY nOnBR tBin

6 Bblﬁn‘nmparﬁhdnmuan cBoth ontmtititidyadé unsybstitised, sabpeyicligland
ordin r.o Lbed in Wndschief and
iﬁfef% aﬁ%’@ﬁﬁ?@%ﬁ%ﬁi"gﬁf i€94) or German Patent

Ng 93/ 438&431;11@ mbtlﬁem eﬁm as,inﬂlesm wﬂbam)rzmﬁlalﬁb@reacumy

above are applicable t varhety

of of sulgtigth Bomg by o alP e Bl B SaBsGarptyf

2 (sBbstini®Ris hﬂdy%@ané'fom@&@? itigere4ctipa céhdil]oﬁle bmpbgech kamples of

2- (aryhnet hyl') - 1- azabi ¢ycl o oct - 2-.enes
v argreHrs gt @FPPWEUHAHYG%‘W{}%UI@%HBBF@ On(gpn@lﬁgnsaﬁr% YOH, -SH, -NH,

congdgnea)ir0Quitibld WoRQingR¥duph BAdimthons 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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unsubstituted, carbocyclic and heterocyclic aromatic

woagogl@@xg@s can be used. Those skilled in the @l‘(;tr/[;s&004/005044

10

15

20

25

30

organi c synthesis will appreciate that the reactivity
of substituents borne by the al dehyde nust be
ev étpnmaat:ﬁmg”@mmﬁ uem e, chaese,anieodusedusiliclearadtin agpaydapge to methods

“gnsf B gne gv&&@ S0y PGk P %?mv%d Wiley

un d—&ﬁtefshﬁncfeﬁaﬂ)t dl 9911)(: Em:lnplemfsumb@ syﬁ]hlpns-a@-ﬂescnﬂpq@ fop epemple,

- %E?% it alté é&f_ﬁé@%{gb Tées an# @Xg’éﬁ&@#@%‘ggg{ wﬁgf h

of makigel(198m.t1HR cBhikats Bﬂmcsfelphblﬁdahou&mteshdrdfbartmam@imted by
ot herw se be transfornmed during the al dol

coﬁ%fé‘i‘?g%?tlpétﬁ’fc?ﬁt‘@%sequent reaction steps. These -27-
RTP 59249v8 WD 2004/ 076449 PCT/ US2004/ 005044
"protecting” groups can be choosen, introduced and

cl eavedYaratg §2RBE edllasl s descrl bed by G eene

and Wit ) QsH'J'e'ﬂuSﬂf EhaRbgtaidhd bﬂﬁh&nézﬂa:bon in
ed. Wlsih?/&n%&%}ée#glgﬁénce Pub. (1991). Exrrrpl

s u |t][lealb1kgr bapmecndipsheiarearerpaicringsgd @a@py@;@g{ﬂg cuopa&n:lcs The
TR %gﬁgéud/*a&fygy%;?{m@@)gmggq and Uses in

Syn esi s, I°ey ur ope contents of
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di Q§{u8§é}§a€wﬁiﬁn{1&c§d ﬁﬁfdg §§rast§1’39ﬁeu&"ﬁﬁ RniktdR, frémSviadH \@ndlS

react e acid such as
(S)dladte(wcmetptmipﬁa@ﬁ:fmmma?@rﬁ@]wp% 10 usi ng a suitabl e

coupl | N,208 -3 HEBnd &&hﬁﬁlﬁf&”s Y pn (RyIPR T
of diastéreoneric am des, separ reverse hase
chrmnﬁty@@n{ﬂ@h}gctanéi tplr@d@tsedervel'#ﬁetemﬂeﬁsa%/cﬁt?@ap?lméllh FReies. For
am.des then b

tr e‘gﬁw TRaLE b?g D%Fag%dﬁ%oglgg}%lgecﬂ%gﬁléq? tor #Dgéein% faer

te rM:thmbmeﬂbamph cpndaxicmst Thgg, oy waypdf %MPlt»h@hﬁnt%@Q-

e YR By DRE AT IR P AT o Taeieie Pl Rftnol i Mitsunobu

p h %Mbmrﬁgamm di@thﬁﬁ}ﬂﬂ@arbbﬁjdhte u@cﬁumeﬂylphﬁsphme Qﬁuﬁuc ct al J.

pr i Soc i grags A 7aR5C0pR), SphERL E TV ety 1-
pyrdz%&%gc)[@@tzm&a)ﬁe TesalGa SimialyoRen2- @3 potidingmethylbee)-1-
5¢ pa?z;lict:yeclo[lz 95f0c§m3 (gl 1se trr]t%?etdl wﬁle soalum hydride and methyl iodide, the

unsaturated ether, 3-methoxy-2-((3-pyridinyl)methylene)-1-azabicyclo[2.2.2]octane,
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by fractional crystallization of the
di - O p-toluoyltartaric acid salts. Both the D (S, 9)

Wm,q_/bqﬁﬁﬁ R) isoners of this acid are commer cipglhys2004/005044
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avai l able (A drich Chem cal 20 Conpany). Thus,
conbi nation of the racemc cis
3- dntoame?- THiSgipsgs thel sam;rhtrdrgilhyB )neﬂloxy-2-((3-pyndmyl)methyl) 1

o1 TREPSEIRE e PP Rty <Dy Reie Bl ERELERGE ©

yi el ds gheli saﬁ;ﬁeﬂ akokol unIerﬂ:aﬂl‘bteBrbatta]Ht)d‘J,e réacedhwithi acpladng agents

1.t at th
ol G a5 e 208 FatvBCES) BB et Rt er B0 8tk as
2- (dadbaiiich de@b‘éb)v@ﬁt Iyihs, byt wap of example, 2-((3-pyridinyl)methyl)-1-

azabi cyc

t 3- ol I
t eraﬁms@gotﬁ 3 ohcisbmaot) debois O BLis o Rats g A
gtﬁléﬁyl ho nlcﬂ?ﬁ@-r(@tﬁﬁdﬁl Sunogu 63 zatliSRP.3.2]dc@he. Such

el t her or WIlljanson

c omtbmnewomwms agFORRGuIgS Olcthie g peat inypmiono - (( 3-
pyridi n%'uélfrﬁstrﬂﬁt!l\)es laﬁealgbcﬁﬁéé‘d é%[s?ng% e%]lﬂfcﬁlﬂiﬂs 3s1§ﬂ; the Single
reacted wt

enol via Mtsunob coup

th
di eﬁnhgﬂoammf@e((?cpmdlmﬂbﬂedw@ k azabﬁwgf{ﬂ%gcmﬂ 3r@1 as starting
Gut %03 ﬁ;ﬂ}], aidsh R
(2321§§?T858%‘0)r %!S%n g %??](‘% S 3| ny rrerépri] l) - yi)
az aalza‘tmyymlc@ 2 2]31@]1@0@@1:@ heemﬂuc@ bﬁﬁﬂﬂut@rl lof/ ¢ ﬂl@m&{
az gt]&f'lg.%g )@F%n]% I1 ngﬁb o%?ag 3t c?l elgs%ng cjhastcr%omeng Ieﬂ:ers Thus,

hy dﬁhedeheadidalmﬁ)hiﬁ Ireactad iwdid, (S hreethorpg-aiphemtasdticachdend N,N-

2] gﬁr{ygﬁggxy%@%b(ow %%?fg‘w\?\%t%?%ﬂ? Mﬂ}éﬁpdbfé/ﬁ} r%{r&s@phase

189 50 frbduded. Th¢ sepakatedioitars gan/&sn bdiaydseyasd & thd

ether 3met oXy- 2- -pyridi
azaﬂaﬁwaeafaé s et ¥ e e % %P’slaydm’“de n methazol.
Fﬁi.tg&e#édnl‘}g P 10Y8)q9esaaiph&ifc acidvhiGak ldﬁtﬁbeﬁdse&thﬁbdﬁce diastereomeric

es can al so be reacte
GRS IS,
| SQGYANA @Sn ﬁ%jd%ﬁﬁgkt‘?ﬁstﬁﬁeﬁ Miind M6k frodeRileWREBEd by Swaim, et

respectively of exanpl e,

2- (al-3/. Bdadi ﬂ'hﬂwlf*ﬁn‘é”@ﬁ)(i/%%]) azabi cycl o[ 2. 2. 2] oct an- 3- ol

reacts w 1&) %B&E&lﬂg‘%uyénﬁiegts 3t t(hN'S—posmon of the
phenyl car anDy oxy

-lﬁé ﬁé@ az abi cyc
| o[;@ngm]wgpm preucﬂql frcmaz rhEe1Bo @dﬁ@@
U I ¥ B
T e S
S [ rtghmple,ltﬁe é-laa}uuq—smbﬂ:ltsted)f:ompouud can be prepared from the corresponding

0

as éﬁrg% cﬂlé‘po%gt ‘ésﬁga%m)l n!}—%lr%%?eb éaéﬁ‘]éee({f%tcﬁ%&% g%lg& ag’w%%g o
( 2 Shgenert lbBodyt Lwlirngtla).nRdcheil Jrak-Chim. Pays-Bas 74 1062 (1955). 5-

gglh% el [SBPSZ[]ttIﬁ%é) %c}n&%gncts?clgﬁ bs grgpa?:gd Bra%gﬂicl:a? Qnam{cr 5-Alkoxy-
py reubktiyetd Jﬁl@ybélrbbjﬁé’pafﬂd(fm the Eor&sﬁdndﬂig%ramo Icpmpmmdgby
di astereoneric es E&;ﬁ %F,E' cixzﬂ|§alcocf?lo ,
e e i oo sk i ragait bErE L heorty
15 &mg&pice&ﬂihglt@ﬁk%@@ramcdﬁqu@ dsribedby Coiatis ef #ONerigCChern.
esters, (%ar abl e by reverse phase chr ?nﬂé @%S
br b 350nad siep AHosd Bukenel att THEnLBR 1 dBo) L A5
to4 El‘ﬁynyl substituted compounds can be prepared from the appropriate 5-bromo

compounds by palladium-catalyzed coupling using 2-methyl-3-butyn-2-ol, followed
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enanti omerically pure alcohols, for exanple, using
pot assi um hydroxi de in nethanol. Alternatively

wd %%} 0fsade canphani ¢ aci d chloride can be used pca/us2004/005044
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3

o

produce di astereoneric canphanate esters of cis
2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct an- 3- 0l .
Th ebyZ&seEsb@m hydridod hsalyfadalopiotsatid, gocerding taithe geaeral techniques

2 SRR KOG O, R o e Sty

pos@a$s comyeseiistol theiemtespantling Iﬁeaﬂ&npbmdt Slumq@ﬁﬂﬂb’ fiethe

pyr el Iegzreog%g g BVF?"&F @ F)ye agﬁs%lv% ra%mruc hydrogenation reactions. The
az abplsaﬂs:l @hlbgé’caa]be ptepmed floheths §btdnesiompotndsibly Snzida soupling

alre n descrl d.. For .25 exanpl e, the

o L heayiBeORE 6 e ST RICRARO AP 1555 cah Glfo by wiec e 5
cor z[zﬁﬁ;&%ﬂ%ﬁﬁ&i anatoR§ é’dﬂbe;i@cfmfw%m s gﬁ@sﬁmﬁfgl Ssbromot he
presence of a copper, catalys rdin

ge rfomouRds by o wiflhsqdivg azide in lgﬂ%md%nﬁrﬁlkﬂﬂ“"'

Paysibfed fhalok 6 HelP&pated fRom b kR daﬁlgmﬁnbtcumg&md by
conpounds can be prepared in a simi Sﬁ]a%:p(;}ner

i A e N R
Bglggom éléo Qfoge!@ufeql’{pﬁlu@g%f B¥amt@sp@kisng with a

e In N Ndinethyl formam'de or_ by use

a c 0 p perA nugaltea bl substwisdanslgestas therpborerapntionrd ?WWW% be
Ssggﬁhgsg%e&%e Elle:&?esgtgndﬁ'lgS a.n]m% %ﬁ%qu aill the%f’dlaﬁ)%mm salt

et ~al Chim
Pamteﬁaailaleb A:maag thel @B )5-subgiosedhanalogs g@b@mbp @rasiyced from 5-

d
oAl § b FrelaRR R ES p 0 Afopl BEHARS bbldps -GG
2 nazitogs, 53){@116 ymﬂc%s,cﬂ 1,od6 ahdimg&eﬁcyaﬁdanm fﬁﬂmmamnalogs.

2004/ 076449 2004/ 005
hyd eaeesonipgplé%% SYAesE CI{Sng tﬁ)ey Qgﬁgéh%ﬁfy@ F]orthmeart

n, C cor
gen@BR) Ré-aHIvan Ghim. RS Bus Do d 06 (19551 Bombxampm s-hydroxy-

Med. Ch 39: 32 1 5- et
bo WhTEA BaloEs l%cﬁ’é Pé@%ﬁ@%‘b@%&?aﬁ%ﬂéf @%&F{fr*f@“‘%ﬂ#
SURGLAHRA dal idi@rdebiates aﬁmeﬁm neliFm@rbsubktitiicd amdagsgm be/

successi ve cat alytic dr ggenat i O“H reactj ons. b
5- pHenaped T he graciemef] t%" Fbéﬁg\l‘@éls trlaﬁl{l?ﬁiléa Soroboric
C ONPOLINIEH 8% - sﬁyﬁﬁi‘téd SRS bAbe (Pféﬁafbd%ﬁﬂﬁik RAEESH ¢F tCS-shnino

Substituted phenyl boronic aci can_al so be use The

5 epripgunds FodspRipatris e Gy drosleriaRgidin iparesnee GPRRSE

n tiBn of th
RN R SR 4 et oL e

s u kxsmetpsm@dg Sdiszonjumcalpingemediatphy Bpqtassiy gppper cyanide. 5-
(0] I‘ an
ASER e'ﬂgﬁ E l%ﬁn%ggapt af QEPRHy d to e E&EAED 6191?11@’3 Ao

appropr| a an in the presence of sodi um
u si amglogetywadioe sviturfomimgtsol furfeowisl tslli lpbﬂoyde iagcardiag &g the general

gﬁfiﬂ’léﬂ %&? é%‘le %{1 in MA &ng.? rMeodf Cﬁenﬁ liﬁszQt(%'ﬁ? ﬁ&%@h&gﬁig an

foned compounds can be esl ze
f r caiihygridiae tc&sm&npyml@eS -Appmpnate drﬂmumdm salt ant¢rivgdiates can

" RO {oR Rl hepehells ¥ PR RS R BaloEu AL gonera
techmqucs descnbed 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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15 di azonium salt internedi ates are: 5-hydroxy
anal ogs, 5-fluoro anal ogs, 5-chloro anal ogs, 5-brono

worad,@dse 5-10do anal ogs, 5-cyano anal 0gs, an@CT/us2004/605044
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5-mercapto anal ogs. These conpounds can be
synt hesi zed using the general techniques set forth in
Zvvaﬁh@ congsperiding SResine Fomaquads with i wprapapis apd anipuiridg gegeid

9Mride R na%‘ftéagﬁ?%#l% m@ng&l{hs skﬂl%H%f&lle h}edbggrlgﬁ{i@k sis.

can e pre reaction of'respondi ng
5 20 di észdraxm -sidpbtituted amlops of ﬁbe@nvmmon@t@mpounds can be used

> TS A0 Sy DR 8

fI mppﬂipﬂaletacldaacumbhkﬁrdaﬂramdasmkdﬁﬂetm@dmamlzd ialmirmn be

d h
P SR P e el P ST AR PR BE
pr asRRophild at@ﬁjﬁﬁ)@iubst&ﬁﬁdﬂralt electrdn-deficiamt-asonsit ihpy @, 4-

R R N L T

POt @S skille@ RRASk: 6@ Bnitesynfhesid\EHRE-defiviiivtd dadtaBE be prepared
anal ogs can al so be converted to the corresponding

5- QR e Saairery somporndnby allyatan: with alkyl hglides ppq 3 sl bgse or
an 4 PRERAADE ch&%@,r ¢ mcﬁ g trIa'ﬂSfl—gﬁ" r&%ﬁghosbﬁﬁ@mm&g,%
' #2338 (1992)

descri bed i n Mrisawa, 0: 129 S

f oraze@wb@waﬁ@ara fypicaHy Fﬁ?éy S%ﬁhﬁéﬂ% &r& Feact OpY
/-\pp‘{ng ?%r e 2 r%; PRiUMAsd: bR R0ERY: §hRaL Dﬁﬁéﬁn&gl @hé&@ons.

be use nt hesi s of nercapto-substituted

anal ogs Stfsyang-substituipdianalags ofﬁwwc@a@@n%mn%@@ gap be

HOf]J apto- su‘%lf{dﬂ% tlltB cg{?gﬁ %g"%aglﬁoxl nt Osﬁl%&be cog}%}nt?desd
t o) RMeﬂ}ydtdlxsﬁstrhslﬁs guosndtionpéte cmpmgisngﬁfcmmhcv md
WI t h %I'?l%ecy a dr dd%c ag]?of?th eﬁg 881133 ed%h%/})%o

npoun

na 0gs orenmenti one

c amhhmmmnexpa:ﬂcequédgts the atesponding 5- diﬁnoxﬁafﬁ*ﬂaﬁﬂdgv 3-A0I-
2004 /6449 PCT/ US2004/ 0 th
IS ERD AR TR O OR B AR BB spted

or aaslbgs bycriehddioh 6kth atl Sppigprisecdlkylhig ﬂemgmﬂusing tedimimes known
Skl||ed in the art synt hesi s.

f organi
8¥%§§“@%%§#Pﬁﬂfgﬂqﬁﬁgﬁﬁﬁ§”§f the af orenentioned

C ONPOUNBSCHBkyREadis-bstituRd RAAHA P ﬂié@.fdr@ﬁ&ﬂi&ﬂéd’t@mpounds can

5- al kanoyl oxy-substituted conpounds reactian
t hée cgnveppd tfhe eresspaadiag calers §Y EHedm \éﬂ%h ANFPPERPTIYS 2 leohol and

anRyrchBfst. L(Edf@ﬁ&lﬁ& wilhh@ érep%‘n‘gﬁﬁﬂh&ﬁ $odidh can be

precursors of both the 5-ar and 5-heteroaryl oxy

an apdnged, forexample \@r&mmuptbca@tbﬁﬁ o lighipaalygipymm fydrde to
%du%‘thg%&&é‘sp@lfﬁl %’Eﬁ&d efty pgfbs&tﬁteg anal#s These analogs in
e an

or obenzoni t dICh or opyri m di ne)
c h durinsen he ¢avensidito ketepaundscheatitgyyealkal m dpl mwewétha |5t

f
B R e e T
mnﬁhq@hﬂyk wuﬂgamu$n&mmladsmumabAHmhaBEWDm@SQBQKmwaﬂWL
unpbu, chem str, whi .
tr R @ s iy b o ¥ gicP e cogesponding -
ty mwmxymaﬂhgleﬂaloge EThelSghadxylr zgud-%etilﬁted (uNldgs Yamidso &35
1%81%)erted 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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and Hughes, Org. Prep. Proced. Int. 28: 127 (1996) for
typi cal M tsunobu conditions. 5-Cyano-substituted

woabfleeseof the aforenmentioned conpounds can ber/u2004/005044
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hydrol yzed to afford the correspondi ng

5- car boxam do-substituted conpounds. Further

hy 8Vedtryts insidese@{inetokyNEoethylaiugas) s¢act Wih eyBitaymaprirnig to
5-carboxyl 1 ¢ achd: b foHL GoPORLRRS seefRRAGLdr OF) 10, Lo,
¢ nERa i el B el 2oPARIRIES poe SERHL L 5 101 e
hy d4:ixe3 yioes)ds the correspondi ng 5-am nonet hyl

anal ogs, _5- Acyl - .substituted.a

Tr om cor TRy beNE g AR B R AR 3L B 1ot SR Gt can
angk e&hveldd b ﬂ&%h@s’poﬁdiﬁbsfﬁﬂ@bprb?muteﬁtcemabt@r lbjr gddpuim with
reagent usi ng techni guyes_kno e | in

! hoThge el e | RAS gl Wpt R Rpfcs of B

ach iR bidd\ebfodias batssde vedtbro ptalinenalkybsudstituted
conpounds can Dbe converted to the cqrrespondin
esE@RROUBYS Yie Eaptionwith anralisd lighomn salt Sy SRV g H s gnalogs of
acig afﬁgl%?ﬁ%hed SRMPRaAHAGEN W §3d 8 prieS - NIAIRYIParBdmdylxy-

5-pyri position can be 25 reduced, for, exanpl e,
wi s¥bstistedienmbomdh hriraretionayity N-alylisacyanaiesn -Mﬁrﬁrﬁﬁ%m{eé

Pr QRS of i AAhERRADH Ao YA BXUBFII ko Lt Ul od

ese a 0gs turn can be converted to

c oalkoxyeabokmzido-mebstirtedcempounds hy teagismayith lkylchleraformate
gg ra%t%rlrsﬁn 1}15 E%gghg%gﬂ% EOS%S&' sRitted {iHc %E;G/f‘@]ﬁgxﬁ: %?é]’iﬂéalg i ng

an appropriate al |
convent Asalagout elrdumibtrjesets thoat teseribedihgrsinpefors dor the preparation of

> %ﬂ%@%‘l&%@@% P YR 5 heEe A Svcin, Bfga%gx@ﬁa for

O provi € correspondiln
t oghe! soaepess df\2, 4k 6gabstifilted dralogs. b¥fyibg materials for these

aci d- subst.i t ut ed, apal 0ogs can be ; _
o oFrRE BRIt ghass s H o aRy 23 AL € SRINEL bt Dt

t r @akaBEclofd.2.D]octaliés) el Ldxl thy 2((, 4 nahdaiamipp3epyridaybmethyl)-
al kylamne. Certain of, hhe_se a d%ﬁ@%f _kno&n ﬁoeth D-1-

" eduPACGiRA locaeS BhisHAT EoSHbE FOMAPRAPPar by

pr Q%chc%?ﬁz‘??%@tanémwﬁm ChiRibaBin Galci@ilaB ot ARTP MBAR Chuid 42:

WO 2004/ 076449 PCT/ US2004/ 005044 Weinreb am des

( N2ABL B898)- N- et hyl anmi des) react with aryllithium

r eagent $pd QmygdhMUaR be R61a£QbhEHRIRE uEHg Hietiold wkiEkveso
For exanple, 'see Selnick et al., Tet, Lett 43

Lett. 34: 2
( 19984 of skillrin gl ass juelnding, fos gramnle Gveallizatimy geomptogrghy and/or
af QL€ g4 i oned conpounds can 5 be converted to the

correspondi ng 5-net hyl - substituted conpounds -bﬁ
r educt | ‘e eeinipoundsi of Foomnlag LandRean hy ebtaiged in optically pure form by

5- Tosyl.oxynet hyl - ' frd B&hods or by usi
ar rRRIRCRE MR PR Rk R AR ARG Ry o oy weing
5- abtiaally pubstartingtrederialonpounds via reaction with an

al kyl lithiumsalt...5b- r S ' .
bR L ERM R Bt
5- bhislwiiH ambaloydrgatic 4001 Syuths bétion o siich empeid idan dppropriate

' e%gltvelm%nfo}/\fextagp e, glll cl)< Lrhg go‘iyc%p sautcﬁ $as' aHSéIéAorHoﬂ %'kgfégg,tah EHIE-,P& a

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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anal ogs of the aforenentioned conpounds can be used to
prepare 5-N al koxycar boxam do-substituted conpounds

w&%gﬂ%g‘w on with alkyl chloroformate esters,pdiSud84/005044
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techniques known to those skilled in the art of
organi c synthesis. Anal ogous chemi stries to those

desﬁéﬂh?%’ebﬁ%ﬂ -ekynagiidaes), digdte, loRslate) @iasad, ipbospbdte, slicyldwe
5-substituted anal ogs of cgnpounds f th resg}gt. lactarat
i nvaReingn, sulphaie.watratiyhephy lipgsetate, Piéo pae, Jfimiga ‘actarate
4-, a1 Britiafd t uted anal ogs. St artl ng materials for
these transformati ons i nclude the aforenenti oned

2-((4- and 6-brono-3-pyridi nyl)nethyl)-

1- azabi ]octanes, as well as the 2((2-, 4-,
and 6- a(‘ﬁﬁ?i i %gntldl nyl)rreth 1) -
1 azabi d’;‘.eu:ﬂam[@mzola‘]d@ of thg Q;r;«senmvewoa (e gathe agidelegvativespt 3-

Vi a&{uﬂg )iékﬁd }HHQQ@% H?S'g)b%zaglgy%f[g%'tﬁacﬁlngi Gnde %}ﬂﬁés&@@ in such

Che#rinadidt as tBZiﬁBrp(oﬂmﬂl)admﬁh@ldc osqﬁudlm diggusstic @@gillso |%1p@qglcular
2E ?ﬁn&lflﬁfrshﬁflrlf: ﬁg)seg?sqrr[] ulqéast ) mclu\% Am&@gm#tgpm I3R%Es Qbh as 'c,

I'ncluding, for
cr y$p g Fat'toand dhﬂmaﬁthagbmpmndacmh/tmrradzelqulmt ot @riety

The co oun of F rrrul

opt P 9%3??% d?%éhq%a ‘bﬁé‘a St S%“‘?%%@ gef‘g%& P’““”‘ an
ac Cak{laak®: oMatyn hillie uway Oﬂﬁhwmllithndlﬁlearra&ynmdﬂ gpch as He
optically pure stm ng nﬁﬁ’g al s. glhe co ounds of

For FaY besosed iR ap allod (e ety mrety or frg d into

addi t i orggr fRlahée, Whrhmerdially BRtilable 9r(dm:regmmm@b¢niob>acﬂimﬂldnch)
action of such an acid in an apprlglgtﬁat&ée 30 sol vent,

f oriserueped by arﬁawgdwﬂeoéww 1y QP3| cohol , a

ket @H& gl n)ﬁérnz@ate, GHIQEHIRE L9 FVilsthdtRPind Hl@S ehem Ber.
sal F ew se formpart of the 1nventiaon.

Re pdB 966 1804) Thp Hispleerseant olcthy (ripesfylappoipa swyp by fluoride has
in C{)elég ?emﬁﬁ# 11951%.\15}% bﬁﬁ(fs sebdtal IRSRZRRE &, BHQRARe, Mach

brom rate, et hanesul phonate
f unretraif 2 MedgChepo 363507 (1993} and Inaliancet al., Ji SeheflpdAaried

7
o
ni t fypicelly @xrddamein qnabﬂmimlﬁmq@tﬁwslp hawighous whiergasalvent), using KF
tart elepde92 is
o 1 Gl e R Lo ALk RRRD S REARIR2 s
sal acledp Wlmd?m@ wgemtsecr@dmmaqemmmbﬂuﬂm@bwzomm:d results.
t t th
b 568 sarpog o g g e LS P R Bt
e) %BIC?@O{QMmd Xaginig m;saf@hanetiy ﬁﬂmu]gnqtms ktawvn to those skilled
i ncorporate a radjonuc]i sef.ul .i.n gt
i et R@aﬂ (spmp gt W@EEF‘&@CS"I"%‘?{P 8‘%‘?“3% O EHY % <Tp%unds
h eilob@zamidenwhish b
L R R Che | k?'%he’“” -

con‘p‘l@d%@e@ﬁﬁﬂlbéﬁlﬁﬁo@ THAER%ed at any of a variety

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 Jabeled methyl iodide.
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Compositions can be formulated in unit dose form, or in multiple or subunit doses.

Preferred compositions are in liquid or semisolid form. Compositions including a

liquid pharmaceutically inert cartier such as water or other pharmaceutically

-30.
RTP 59249v8



10 stream of nitrogen and trapped in a vessel
containing lithiumalumnumhydride in

wo flolighgy of uran. The tetrahydrofuran is renowae/ise04/005044

10

15

20

25

30

heating and a nitrogen flow, and the lithium alum num
hydri de conplex is then hydrol yzed by treatnment with

hy decingpdiile Hquids oraeihiseliflsiegn bensedhEheese RESUGH liqpigeprgsemisolids
Thesw%ulkﬂgﬁﬁ{%qh%gbpﬂéﬂin%ég’? can be transferred by
carrier reaction vessel containing the

mat er i aITht: cobpositensreturajdode adminfivged de liecdian.di, émtraveneysly,

t ' o
et B B R o o R SRRl and
Cc al’hn&h@ﬁebhﬁemtﬁaﬂaﬂ)t dutsqvendus |ad1airhsyraumg the@refagiiRyethed of
Ph t 20 T
o B, Sefibls GEBREBF mEHor AP e TRCHPHD AR k& and

CONReIGid 59 AsxtReslsohitRAs, salire] zﬁidqﬂibsphate{bnﬁefed snhne.r The compounds
di sorder in_a subject susce hle t such a cand

o1 Gnalsp e Amia s b i orimesto St Bt PR prds
t hee Q64 fnl ah aﬁ’i’iacelﬂicﬁ_gf £b8éptabldRquRh@ e b1 Lz@lds).
e

conposi tions describ herei n jnclude one or no

c onpounddeermukiigns o8 ako b, gminisizrrdising QEieRREUT 1°F ﬁ’fatmgl’le’
Cﬁ%ﬁﬁhﬁm&@u&ﬁ tHR10886ns etk Fdtal SRMBREATS, SR abe

oyed as racemc mxtures or_as pure enanti o

Thesuppastieics; #1e wll Epomte thasrrpbikitlin the &t aHhH GoPPe gaalsp be
var %’dﬁm& Mered %9 ﬂﬁ’lgﬁi:&ﬂ ?fh% f&'h‘?(ﬁf%ﬁ abioYol 3fREr RIS bfv’ﬁjsmg

ora ormwthin a solvent _such

an @@Mﬂ'@ @Elcbﬁ ofithe t)@q a@(fglﬁh ini g8 RptenpNoy. 937991 40 §Eﬂ0§kﬂﬁt al., the
c ar&lgc% Rv%jcﬁ Hﬁ Ja&'gfg& F‘l?rlefn' iR it F]Itﬁ’éty)o Ec%ﬁcall (e g., in lotion

dmnis | on ets
c apﬂoah)s or 3gusdqnmaﬂ§8@ garmamg almanadomal patel lugigg ﬁghmﬁ that is

gelatin c S
Co n%?&“i“??l gfﬂnl yror‘%r 1a?111d§§1§§ CSﬁ)Bfaﬂé ‘Al ou h it is Ipossxblc
i N @AkinindeE tlﬁﬁfcompbumis tin the $@m of amuﬁézwnvae@hemmass piietemred to

are in |i |dor |dfo

oot § i arhte B RAR e by oy opmlacon
SUCyr aSiciont A efFéctot h@hinBhaismceut i cal |y -39- RTP
59249v8 WD 2004/ 076449 PCT/.US2004/.005044 matl

i qui ds E¥emplan meheds or admeISASEAYCn GTEPCiads ST O et to the

| odii1Eky) 2R Reh, SEH¥ uBShingks of tisd\RtrhulkiBart @p&ﬁﬁl&ﬁheﬁamcular
skill.in the art, The caonpositions, can al so

adneamResiEier ey ral tha prEeylgubipot gecelving %‘6%31?8%?&1 J hese
| Nt £ AMSEHs 25 BERRY ThaY caﬂ B&tdﬂgpﬁjhbétﬁ[@ﬁ\llblﬂed or

SbntaftPdH _
intraarteriall , intrathecally;
i ntm@b@m\ﬁ exis guifpble fg/the moge 8@%\%@?@8& ni stration

is the pref p&%ﬁ?&iﬁ% aafmﬂlg&rem&ﬂmew b:2fb @radual,

carriers njectiron are wel known to those of
ski ¢dnnnuuus wenmmt orgogtroljedghte dea mblﬁpdm (& Hammal

521108 1 o RN UL 1R b e ARy

can™; or 1 njection
(e. agimmmred teabyemdicong. dn adigticmnthe éimglof dayrandrihesnumber of times

P2t TR il (Rt RS GER Ao Fialda bRl oy OF

| i R 4%
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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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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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
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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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The analgesic effect is suitable for treating pain of various genesis or etiology,
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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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technique and apparatus. See Villemagne et al., In: Americ et ol. (Eds.) Neuronal
Nicotinic Receptors: Pharmacology and Therapeutic Opportunities, 235 -250 (1998)
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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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chloroform 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 (MgSOy) 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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Compound | Compound Name Calc. FB Mass | LCMS Mass
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2-((3-pyridinyl)nethyl)-1- 416.321 418.17 .56- RTP
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and p-bromophenylisocyanate (0.198 g, 1.00 mmol) were suspended in anhydrous

toluene (2 mL) and heated at 180°C for 5 min (mnicrowave reactor). The volatiles

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 prédominantly the cis diastereomer. This material
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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 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-azabicyclo[2.2.2]octan-3-yl)benzofuran-

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 (024 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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(MH)

i6 N-phenyl-N’-(2-((3-pyridinyl) 336.440 337.39
methyl)-1-azabicyclo[2.2.2]oct-3-
yhurea

17 N-(4-phenoxyphenyl}-N’-(2-((3- 428.539 429.36
pyridinylymethyl)-1-azabicyclo
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purity were submitted for biological assessment. Selected compounds were analyzed

()]

20 by NMR spectroscopy, which confirmed their structural assignments.
Table 4
Compound # | Compound Name Calc. FB Mass | LCMS Mass |.
(MH")
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-pyridiny)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- ¢'Br)
2-enamide
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2- (

2. 2] oct - 3; 94e)1ar&d(:4 brom)phenyl)prop (181Br)
A anS

/

2-

((3-pyridinyl)nethyl)-l-azabicyclo 363. 463 364. 35
_qutis- | ) - 3- (3- hydr oxyphenyl ) prop- 2-enani de
: |nyl)nethyl)-l-azabicyclo 377. 491

8.32 [2.2.2] oct 3-yl)-3-(3-net hoxyphenyl)

2-enam de

N[? K*(l{lB'ﬁéyrRaéPWP%%{Wg)a*P%%%PE% 0 365.454 366. 33
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2 2] oct-3-yl)-3-(2-fluorophenyl)prop-2- enam de 34
éq 5 r| di nyl ) met hyl ) - 1- azabi cycl o 363. 463 364. 35
Q4 weChR Spbtype- ( 2- hydr oxyphenyl ) prop- 2-enani de

Rats (female, Sprague-Dawley), weighing 150-250 g, were maintained on a 12
h light/dark cycle and were allowed free access to water and food supplied by PMI
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 KC}, 5.8 mM KH,POj4, 8 mM Na;HPO;,
20 mM HEPES (free acid), 5 mM iodoacetamide, 1.6 mM EDTA, pH 7.4); PMSEF,
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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V. Biological Assays 5 Exanple 5: Radioligand Bi ndi ng
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kR bl SO Se e P ion e onl e Bplyetenimine o
Pr ofe@idd ndRSpectti Bhdihg) @heﬁ’ﬁlt&ﬂ@asmmﬂf jck-oM¥d puffér (3x.1,mL).
J. Biol. Chem 193: 265 (1951), usi glg bovi ne_serum

al bNm-speQ@Ctbﬁéh@w@ﬁteamn%by EFH&!P% H¥ Ll apediepctived -

wa on of the nethods of
Ro?r%lgaéﬁ%;&gr%&'%ﬂﬁsﬁngagdﬁ d&%%ﬂ? (1980) and WNar ksset

al ., MalThepitubitiercol HinBotinelliading BB &)t copeurds Maa determinas by

( Sp | I f

NEN &géle 4 c%ﬁ Slxrf%& u(t:f%n_ggnﬁ%g%s{ ndi n%jSto f%‘@lﬁl%li %gf{éferdl e‘i eagsEaCh
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d in A8 well .mcra-t] \ s
B o3 g s B g
| NChabibition oyt nts @&i @ﬁlu&@,&eliorted iﬂ‘nﬁw wert baltwland Bofmfthe IGspslues

PBS and. the. fi conc | on 3H]
SR B RECHOREL ot ke ST o
?f bt h ef ll‘lfoﬁ {oftial scg:@dfiﬁrigl, a k1ﬁge b@ibﬁﬁhabloh gfrek o@ﬁipﬁllngls ags tested in
I ber filters I B a Br e sue
Har the 83¥p asspy icsma@mﬁ%fﬁ ?@ 4@@5@@9@% ﬁﬁd"&@“fgo i zed
vat BH]ep®RfidhdWwitmbhsddd YO ROPHRpIMMl @RS {SPeéific Altivity = 48 Ci/mmol)
was obtained from NEN Research Products. The binding of [3H]epibatidine was

measured using a 2 h incubation at 21°C (room temperature). Incubations were
conducted in 96-well Millipore Multiscreen (MAFB) plates containing about 200 pg
of protein per well in a final incubation volume of 150 pL. The incubation buffer was
PBS and the final concentration of ["H]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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reduce non-specific binding. Each filter was washed
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a final ,jncubati qn vol i ncubat
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o VR D 5510 SN oS | SRHRT A 44E P
vale&]ﬁt thidBPto nfﬂx@?é&l@éntﬂa{fox?@ I%GW Wi lahcﬁ';d aﬁd M@fﬁssue

S|ng concentratio test conpoun
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%%Bds%ﬁge % del E)kg?l}‘g‘?‘ﬁges? ng B%I% b hat tsg§pcgr5)edt1§ % (laﬁmes
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f
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_ :{ge'}s\l hﬁé%%ﬁ%&%ﬁe{lﬂaﬁ% wom?lﬂtgﬁ'ng pr%?em/m‘ﬂe "Protein was

determined by the method of Lowry et al., J. Biol. Chem. 193: 265 (1951), using
bovine serum albumin as the standard.

The binding of PHIMLA was measured using a modification of the methods
of Davies et al., Neuropharmacol. 38: 679 (1999). [PHJMLA (Specific Activity = 25-
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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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activation (ECsp) of specific ion flux was also defined.
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‘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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ot MR 2l bohfent, Uy el e AP Rind SIS and conted

[ ndwﬁid 0B% ﬂd}ﬁLdysﬁner(&ngMSsobmb ouIdmM iégsmﬂ)wid)?ﬁxpnmments
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et &kn weﬁlatb‘ﬂsewgtg 7ncul5a1e'§l o4 3281 2 HiiASm of 3 }Pbﬁfeﬁ ih%Q&idmg
Exp. Tier 175 (1989); Whiting et al
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mai BLALRES phBspRht bhifGERLINS (198 Bl NaP2SY moraarid AP mhe

K¥H,POy, 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 uM of nicotine or buffer alone for 4 min. Following the exposure

period, the supernatant containing the released 8Rb* was removed and transferred to
scintillation vials. Scintillation fluid was added and released radioactivity was

measured by liquid scintillation counting
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each well. Cells were incubated at 37°C for 2 minimum of 3 h. After the loading
period, excess %Rb* was removed and the cells were washed twice with label-free
Dulbecco’s phosphate buffered saline (138 mM NaCl, 2.67 mM K(l, 147 mM
KH,PO,, 8.1 mM NayHPO,, 0.9 mM CaCl,, 0.5 mM MgCly, Invitrogen/Gibco, pH
7.4), taking care not to disturb the cells. Next, cells were exposed to either 100 uM of
test compound, 100 gM of nicotine, or buffer alone for 4 min. Following the

exposure period, the supernatant containing the released 86Rb* was removed and
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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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10 concentration resulting in half maxi mal activation
(EC50) of specific ion flux was also defined. Exanple
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pharmacology of a7 nAChR and 5HT3R subtypes. Cell lines that express functional
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cell lines that express functional 5-HTs; 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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par[%mNB higdinecindicaling it ﬁﬁaqﬁogtpgu%lcs dpRat Biad fokeren M3

S URLyRGrs. ERARRLAIpSandSeINe hiesa iRl dibtindaished ihYheitSn vitro
Compounds. 1- 34 conpetitively_ inhibited the binding of

r adihareaselogy) rpm Aefersnce eompgpids dseri IOpBetaRisuYS A7ieR 270 to

SuR§¥R &1 T WRT06652 bl WeDHEN 84Dy virelof Wl ifsiondn their
0.5-60 tM indicating that they have very high .

af fstmetue, ofghe 3-prridizymadiiubstisespbin the Fposiiqnpt %@fdwwblcycle-
screeni .1:ha .

o 4133 0loPk AR Bl Rl RRaRE, 4 Ry GHA OA R A Vnding
af faffiitiss wasivndartakers todetdimide. theGeffrotafriis2-B-Brtidnginisittyd d

H tstu{)s%u?eglt. nﬂ'le% %ﬂé 5}% sl?o%nl h I'I"ragle 51 Itf i &%ztlrl floorg}ﬂhe rﬁgt%%a% inclusion

of the 2-(3-pyridinyl)-Cy.4alkyl, 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-
pyridinyD)methyl, substituent.
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beari ng nmuscl e-type receptors (alf3lyS subtype in

human TE671/ RD cl onal cells),
wd fe8picefss (a3134 subtype in t
r at
clonal cells), generating onl
muscle), 1-19% (rat ganglion)
gangl i on) of
These data indicate selectiw

e sf or CNS over

or ganglion-type
he Shoot er subclmreusHns/005044

pheochr onocyt oma PCl2 cells and in human SHSY-5Y

y 15 1-12% (hurman
and 1-15% ( human

ni cotine's response at these subtypes.

PNS

nAChRs Because sinilar conmpounds had been descri bed

by—others—as—exhrbiti ) arTmrcactiyit (S€eE, "T10r -
i nst anc@fuedi®pat ent 5, f%i('m to Sabb al’% t%‘ﬁ a7 Ki (nM)
02/ 00652 and WD 02/051841), rlepresentative conpounds
(#s 1, 2, 4, 9 and 20 11) wer (
abi | |tg tONInthIt [ 3H QNB bi
[ i onal |ine TE6
£§§§EEH;E/GE!!E!re to inhibit
i NE cating that” these compun 7
M3 receptors. Thus, conpound
i nvention are distinguished i
phar macol ogy fromreference donpounds (see, for
i nstance, US Patent 5,712,270 to 25 Sabb and PCTs WD
02/ 00652 and WO 02/051841) by virtue of the inclusion
in their structure, of the 3-pyridinyl methyl
substituent in the 2 position h
Fol | owi ng up on this intriguiln ,

AG affinitile unaoert

of the 2-(3- pyrldlnyl)

e results e |shown i TJabl e 5
cfear fromthe da¥a that fthcllusion f the
2-(3-pyridinyl)-Cl. 4al kyl, prieferabhy=N
2-(3-pyridinyl)methyl, substijtuent in the structure
substantially increases bindijng affinity. Thus,
conmpounds of the present invention exhibit both
greater affinity at and greatler selectivity for a7
NAChR subtypes than those cdnmpounds which |agk the
2-(3-pyridinyl)al kyl, prefergbly 2-(3- =
pyridi nyl)methyl, substituenti. -73-IBTP 49v 8 mpl
2004/ 076449 PCTAES2Q04/ 005044 e cture 3
Ki (nM St i(nM O N\on of 120 7

‘ 40 N 8\ |s N~ 9
o =
" |
=N

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

RTP 59249v8

that are characteristic of the peripheral nervous system or at M3 muscarinic receptors.
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N{ O 53 x 9 ONNSJ5 The data show that the

conpounds of the present invention are potent a7
woMesHbdeoc | 1 gands that selectively bind at a®?grAGRR4/005044

subtypes. In contrast, the conpounds of the present

invention do not bind well at those subtypes of the .
nACRIRS, theheompanrdsei thepeasentiiavepongrosiepbiherapusi @pigptial in treating

neryous s bt sidiéa wil P
So L4008 RS GTuTE AR Ui 0Bl e sRE A Y Rmocidfa
conmetatits with thi periphembmdrvous wysteni. o The affisisy of thhserligpedstipo?
potential in treati central nerv .

i SRR bipeb TP S kg 20y O By R Y3 propps and
Wi tdbstinfah@tiRedon0 Fuhdriotehthe paithapindy aiaighefomend, effcidnt and
The affinity of these ligands for cd nAChR subtypes

i s amspehleiprmassively ehPEIPSAYy of aryl (Ar in Formul a

1) 9r oupRviaBdisBlosddand ddbjéeivhick BEHhE idsent iiviitsnnip slould tee
synthesis 1S strai %htforvvard, efficient and, _ a

. nenable .
t 0 appRsSit st rapy RHitisHtiogr.GEREBILENS JndATIRioHs Sbibg BB fiyention
Subj &65ssiBRuA tﬁéht erddrertRd ©HE RhderdyRIthdt @b predenSifdtiion Beh be

apparent that many nodifications, substitutions and

v armiraticeheha thaniae sproifisalist deseribes Sl mogificagass sybstitufipps and
LT gt d S b8 Yhendelt %ﬁe $riEnif fhe4BORT o R bR B plidagoRr esent

i nVéntion-can be f practi ced "ot her 't han as

specifically described. Such nodifications,
substitutions and variations are intended to be

Wi thin the scope of the present application. -75- RTP
59249v8 That Wihich Is Clained Is: 1. A conpound havi ng
a structure of the formulas: YYR N /R' XY Z~Ar

ccy Cy Formula 1 Fornmula 2 5
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20

25

wherein: mand n individually are 1 or 2, pis 1,2,3
or4, 10 Xis oxygen or NR, Y is oxygen or sulfur, Z
is NR, a covalent bond or a |inker species, A Ais
is selected fron1the group -CR R'-, -CR R'- CR R'-
C2-, 15 wherein when Z is a coval ent
HHan@mdmk(ﬂawweikbe NR, Ar is an unsubstituted or
syb tds gbg mﬁ@gﬁg&ﬁ&hﬁgop&m geyclic, nonocyclic
gse ol ycyclic aryl group, éy is an unsubstituted
or substltuted 5- or 6-nmenbered heteroaromatic ring,
the wavy lines indicate that both relative and R
absol ute stereochenistry at those 20 sites ar
variable (e.g., cis or trans, Ror S), and the%§§i/
substituents are sel ected fron1the group consisting of

al kyl, al kenyl, het rocyc% cycl oal kyl| | N R"
substit ut ed, 2 -' \ubstltuted ar \l'r
halo (e.g.f®E N, Br,[for NM-rR, -NR R

v N8, - O)NR' R', QY
! OC( =O R, -QCR RYro(=QIR ,
25 AQCR R )rN'C( c~ O(CRR')rNRSOZR

_O(=ONR R', -NR () O R', - SR, -SNR R', @nd
-NR SC2R', -76- o vvhe e R and R' are indivi duaIIy
hydr ogen, straioghtlachain or branched O -C8 alekyhlia2
C3.8 cycl oal kyl, heterocyclyl, aryl, or arylalkyl, and
R and R' can conbine to forma cyclic functionality,
and r is an integer fromi to 6. 5 2. The conpound of
Caiml wherein Cy is 3-pyridinyl or 5-pyrimdinyl.

3. Thewh@aipound of claiml1, wherein X and Y are 0, and
Zis NR e C nd,of claiml1, wherein Xis NR
and Y‘P@n@nlﬁwyﬁméﬁggﬁ;dﬁﬁﬁ of claim1, wherein the
azabi cygli ¢ by is a 1- azabicyclo[2.2. 1] heptane. 10
6. The conpound of claim1, wherein the azabicyclic
ring iXisoxygemgalRéycl of 3. 2. 1] octane. 7. The conmpound
of cla,m1l, whereip the azabicyclic ringis a 1-

azabi c éﬁ?}’fyﬁelﬁoﬁfué@?’ane. 8. The conpound of claiml,
wher ei Did MR, azafil&it Gohd of 4 liGkdr Spetiek; A,

IN

A is is selected from the group -CR' R"-, -CR' R"- CR' R"-, -CR'= CR'-, and -

CZ',

wherein when Z is a covalent bond or A, X must be NR

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, -CzR’, -8R, -N3, -C(=O)NR'R",

NR'C(=0) R", -C(=O)R, -C(=O)OR!, -OC(=O)R, -O(CRR")C(=O)R,
O(CRR"NR'C(=0)R’, -O(CRR"NR"SO,R", -OC(=O)NRR", -NR'C(=0)O R", -
SO,R’, -SO,NR'R", and -NR'SO,R",
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10

15

10

15

15 azabicycl o[ 3. 2. 2] nonane. 9. A conpound sel ected
fromthe group consisting of: (RR RS, S, R and

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

yl N phenyl carbamate, (RR R S, S R and

S, S)-2- yridi nyl).ngt hyl zabi cyc| 2.

yl N (w §|@ér%pﬁéﬁ i @aa%ﬁﬁﬁﬁegﬂ{ Mgﬁ% @J anal%?é Cr-Cs
S, 2 {

SR £ CRRMRL N TBL ). e GTAEY BhOIas B 06t e
Sfadn-Peycli8 fpetibutility.l andet hyl ) - 1- azabi cycl o[ 2, 2 2] oct - 3-

yl N (4: br.ono n I)c rbamate, 10 (R R R S, S R and
S, 9) -2t 8! t}??&ﬁﬁ%‘é t?‘rgt hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

| N Rk ABie 1 0. SEpyrididinyl.
é S) - (ZQ(T%JB gﬁll di n%@nﬁtﬁ{ﬁgl amlleﬁla(z:gﬁfp)éﬁ% 5%%& 37

yl N (3- Thrbomppidmyf claim rlbwhetes X @rd an@-ZRsNEnd

S, ) -2; I 2] oct - 3-
O 2 S e T S
s S) 25((31"11@ybmﬁpdmﬂd) et 1) - 1L - el thd olzabidyddioting 3is a 1-

- fl uoro&r_}enyl )carbamate, (R R RS, S, R and
SﬁZS}Jl"ZCl() fryl ) net hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

él RN' gﬁ Q*HeOE&HB&HM' })?arflg’iﬁ{mlt,ewhé%& thzoazﬁlﬁc}%licRriﬁ'g is a 1-

Sazﬁbrczei()[m ﬂ)}dctmenyl ) nmet hyl ) - 1- azabi cycl o[ 2. 2 2] oct 3-
ylo N (2-

L o) STy (AHey PRaRoe GELTIB - b by Gearbpofials a 1-

yhaﬁcgaoﬁzz djoetther ophenyl )car barrate (RR RS SR
s S) 28.( ( Fhgy eorapeind) et dlgim -1, - whetsinc e cfzabigychicoring3is a 1-

3!}1—(:9@10[%211%%% phenyl )carbamate, (R R R S; S R
S S) 29(A%omﬂ)t1ﬁtl seldcratetrdn e gmalz a@nstsf@]gefz 2. 2] oct - 3-

henyl ) car banat e

UK 55 ¢ 35T S A B by eI B icstst N
gé}hcf%,&gfba{ﬁg{ehyl phenyl )carbamate, 30 (R R RS, S R
SRSR; R84 3:Ryaridd B8y2) (@ phsidinymedybi bycbajy2lop2. 2P pet-334 N-(4-
Sh I\I-éh g gfml%tl)carbamate (RR RS S R and

ugropiciyye EB Pnyl ) net hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

R R"‘ ®s; S,R; and S .3)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(4-
chlorophenyl)carbamate,

(R.R; R,S; S,R; and 8,8)-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-y] N-(3-
fluorophenyl)carbamate,
(R,R; R,S; S,R; and §,8)-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-y] N-(3-
bromophenyl)carbamate,
(R,R; R,S; S,R; and 8,S)-2-((3-pyridinyl)methyl)- l-azablcyclo[Z 2.2]Joct-3-yl N-(2-
fluorophenyl)carbamate,
(R.R; R,S; S.R; and 8,S)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-

chlorophenyl)carbamate,
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25

30
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40

45

50

nmet hyl phenyl ) carbamate, (RR R'S; S, R and

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

yl' N-(4- 35 biphenyl)carbamate, (RR RS SR and

S S) 2 ((3 pyridi nyl ) nmet hyl)-1-azabi c$cl o[ 2. 2. 2] oct - 3-
ophen car banat ¢,

an
s(lir,}izR@( §y ARdi rg Bt )nyirrﬁ,glaﬁ) %3@64%%@%2 2]22% Byl N-(2-
| )carbamate, 40 (R R RS, SR and
yt’%ﬁl}h‘%ﬁ?‘(’gﬁ{/@%ﬁ% 3 met hyl ) -1 - azabl(cycl o[ 2. 2. 2] oct - 3-
(Rﬂ (PéJS 8. Raang 15e8)y2-J(@ arybidimyDenett(R) - RazaiGcldp? &2 Jeat yl N-(3,4-
h— (h% 15 r| di n%/m) met hyl ) -1 -azabi cycl o[ 2. 2. 2] oct -
yfhc O(%’ YRR et hyl phenyl ) car bamate, (R R R S;
S(IRR Q@ S R and S,S)-2- ((3-pyr1d1ny1)methyl) 1-azab10yclo£2 2. 2]oct- éyl N-(2-

S, S)22-°(132pyri di nyl) et azabi cycl o
ymemydlﬁwnﬂ&adeﬂmthyl am nophenyl )carbamate, (R R R S

SO6R SU61 38, S e ety ks 23 ples 2 M-

yblghbl{ alrmhia@(yphenyl)carbarrate (RR RS SR and

d hyl b I
y(Rﬁ TS, Sy Sror (G e BB b Srabaesclel 5 23] N-G-

, 5"-3’511’(‘3{’%0"6{/'% H%y1 ) met hyl ) - 1 - azabi cycl of 2. 2. 2] oct - 3-
YIR,R: (28; SeR;hynd BISHEhEByplyyidatyDaretyd)- 1 @RbRycR[52. 28 dr3-yl N-(3-

d
g&sﬁ%}%@%ﬁ di nyl ) met hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3-
éﬁ%_ﬂ: gnﬁ,g; Rhenyid ki Pehgay Ak DaERLE)-1-aZddicyRldR2BlodR3S1 N-(4-

Snsihylphetdq@ytrantitey | ) et hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-
yh?ﬁﬁ- (F? S; il mstdw %@Spﬁﬁg %Jy)‘l&lnmenﬁ{y -1 gZdblCYCE)[?Q 2]3dct “3-yl N-(4-

So@he fdapiitel di nyl) met hyl) - 1- azabi cycl of 2. 2. 2] oct - 3
N- phenox phen &)écar bamate, (R R R S; S
i

§(§179ym ohyifny Dmgitebr byeabisyelop a]zm 3311 N-(2-
yéy&noéﬁe&yﬂ?&rﬂ%ﬁth' ophenyl ) carbamate, 60 (R R R 'S;

SIERR; R, 8 8; My aidd S{EM - (ABphsttiny Dby Dyuzdbiiy2lof2.2 Dot -33¢ N-(3-
yl N—(3- 1ohenyl t hi ophenyl)carbamate, (R R RS, S R
agyenophenyl)carbamate,

TSR & 84 Rk ST Qb I fash) RUBbRIch bR 2 N+

ﬁpeﬂ;e@yt)equmme,nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-
y&.ﬁjﬁ- (R48 gq{ ph%g%%hﬁg)ﬁy 181nmenﬁlty -1 g.z%bldycﬁ[ZSQ 2%ct-’3-yl N-(3-
&r@m%rﬁ&ﬁylgygﬂygbﬁyhm@t hyl ) - 1- azabi cycl o[ 2. 2. 2] oct - 3-

(R R S S,R; and §,8)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y] 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-azabicyclof2.2.2]oct-3-yl N-(2-
phenoxyphenyl)carbamate,

(R.R; R,S; S,R; and 8,8)-2~((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
methylthiophenyl)carbamate,

(R.R; R,S; S,R; and 8,8)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl N-(2-
phenylthiophenyl)carbamate,
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55

60

65

70

75

80

85

nmet hyl t hi ophenyl ) carbamate, (R R R'S; S, R and

S, S-2-((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct - 3-
yl N (4- phenylthiophenyl)carbamte, 70 (R R R'S;

S,R and

VORK: (556 SR hed 1ayrar P ot st & ke N-G-

s?%)ﬂ%"%ﬂe’zeéi?{%ﬁ%? A1) met hyl ) - 1- azabi cycl of 2. 2. 2] oct - 3-
VIR (2S; Sk prpd S DAFuditBRR iR S dieyelfad. 2loct 3yl N-(G-

S, S)-2- ((3-pyrjdinyl)methyl)-I-azabi cycl o[ 2. 2. 2] oct - 3-
PRI DbEIGE) bar barmt e, (R R RS S R and
p@){ ZRS ( 3Ry Eadlig)L)- Bt Hikdiny m@l@kg q:;égmg%kgza 296dt-33y1 N-(3-

bénzot hi ényl )car bamat'e

SITS)h o@herp@f)caxhanylte) met hyl ) - 1- azabl cycl o[ 2. 2. 2] oct 3

Yﬁ%ﬁ' (&S %?IQ,ht th lS) §)ai’ P@-pyrl iny?)meﬂ%f% azﬁqua 10?2 2%]&t—3 -yl N-(3-
Srﬁrryﬁhﬁ)bﬁe@ykmamﬁ{e) nmet hyl ) - 1- azabi cycl o[ 2. 2. 2] oct 3

gﬂt h&&@ar bamate, 10. A _conpaound. sel ec
fﬂ%)ﬁq:t & po. r?sf(ﬁmjﬂémyl)mﬂal) hasﬁb@’ct@ﬁ ar%’doct 3. yl N-(4-
3-pyridinyl)nmethyl)-1-
azag1 w‘ﬁ ié‘L‘ai[’\‘[’éT&gct((s ;Fily)lurleay 235 (RyR) RS SR

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

N- (.4- quo henyl ) -(2-((3-pyridinyl)nethyl)-1-
Oﬁw}e Ylicaigaéﬁ%@t 3- yI)urea -79:0 (RR RS, SR

R,S; S,R; and S,8)-2-((3-pyridinyl)methyl)-1-azabicyclof2.2.2]oct-3-yl N-(4-
S S) N-(4 chl?)?opﬁe)nyf( R m%’)mGS yp)yr di ny}i)rget 3]/ 1) - 7 ¢

awabiyihiopbfyRabhwete, 3- yI)ur ea, (RR RS SR and

Sga}z Q%sﬁgf ofnrgp%e%jbg? J’§“§ n}ﬁ)?“g g%[ l}:e QXQ E)‘:fﬁ g&b@ct-]_% “y] N-(4-

Splfaémyl‘shlbh mallﬁat&yl) |N) (2((3 pyrldlnyl)ﬂethyl) 1-

azabi cyc ur

SIoR: i Ewm B Ry et Ny A oL R N-2.4-
3-yl 9%5 (RR RS, SR d

g&%%%?hﬂ‘{)r%amph&n%l ) - Kr )l(JrZe?( 3- pyI(I di nyl ) met hyl) - im

a(zRaR; CRISJ S[R2. &&]Scﬂ)t}(i%ﬁyhdmbmeﬂﬁlﬂ -aRybisyc B[ R2. 290ud-3-y1 N-(2-

BL quorophenyI) -(2-((3-pyridinyl)nmethyl)-1-
(7‘58 Ao 2] oct - 3y|)urea (RR RS SR and

f% a%g@%: %fcgsfsa%g% tp% I)ﬁ{eﬁlﬁ))\lﬂaﬁduiwcid[@myéc} 31yl N-(3-
thienyl)carbamate,
(R.R; R,S; S,R; and S,8)-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-azabicyclof2.2.2]oct-3-yl N-(1-
naphthyl)carbamate, and
(R,R; R,S; S,R; and 8,8)-2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y] N-(2-
naphthyl)carbamate.

10. A compound selected from the group consisting of:
(R,R; R.S; S.R; and S,8)-N-phenyl-N’-(2-((3-pyridinylymethyl)-1-
azabicyclo[2.2.2]oct-3-yhurea,
RR; RS; SR; and S,S)-N-(4-fluorophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
azabicyclof2.2.2]oct-3-yl)urea,
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95

100

105

110

115

120

(RR RS SR and
S, S)-N(2-bronophenyl) -

N -(2-((3-pyridinyl)nmethyl)-1-

azabicyclo[2.2.2] oct-3-yl)urea, (RR RS, S R and
S, S)-N-(3,4-dichlorophenyl)-N -(2-((3-pyridinyl)nethyl

)-1- azabi cycl o[ 2. 2. 2%oct 3-y

S(RR; andS; “S.R; and

a%%%f%;c d?g(g¥3]oct¥%)

S(FSR: N-R.3: bi aRenydnd- NS;

L

,S)-N-(4- hl)oygp%gﬁyljl %IS (& I?(?)Rf)ynl:czii1:13)’71)m0::‘[hyl)-1-
N -(2-((3-pyridinyl)nethyl)-1-
yl)urea, (RR RS, S, R and
SOA4-Brquyoriheliny )N r@4(EBybyridinyDmethyl)-1-
yl)urea, (RR RS, S, R and
N -(2-((3-pyridinyl)nmethyl)-1-

1 2. 1 _
ﬁgRaZ a@'sCyCSRL #n?] %Cg) 13 3 ﬁdé[‘(gﬂgl)ll)glwr% | 3- @ncfﬁu)ﬁt)methyl) 1

( 3-bi phenyl') -
amlblcofyl@[lbg 2](2:;‘ 2}3dh1reas

S R 2B 3
agghbRy a)op\e Qfocbsgh}iﬁéd ) -

azabi cycl o 2. 2] oct - 3-

SRS NRB: cf%ﬁepﬁ@ﬁyl?

SRR IR

yI)urea (RR RS SR and

@{)&r e gﬂa{@fngflhﬂ Y| Qﬁ}r@@lj&éthyl)-l-
N -(2- ((3 pyrldlnyl)nethyl) 1-
Sﬁﬂ\} Efgzg{a({lmpp&gnylgmsg{?)(%pwn}yl)gnethyl) 1-

yl)urea, (RR RS, SR and
N - (2-((3-pyridinyl)nethyl)-

1@Ra2 aIbJSWCfE B} 2. #hd2] &G3)-18-(§-Nuoraphenyl BOF - (9-((3R9331d1®1ﬁ16thy1) 1-

sﬂ%imxpw 2ylasbprnyea -
a%slﬁl cyiekol % 2: 2] ot - &

N-(32tri’ff uorometh

eaztalipic)felﬁp AZHM Sydluodaz. 2

N -(2-((3-pyridinyl)nmethyl)-1-

9511\) A @Hlor&pﬁel%l% -8 B}H(ﬁxﬂq?methyl) -1-
yIphen ) ((3-pyridinyl)
. 2] oct - 3- yI)urea 125 (R R;

s(@‘ N-I?E i Bt hyAdni SeRASERrPsomgrbemyl)y NGy parridias gty D-1-

hyiabrcsaciopzzm]dwglﬂiu;’eaZ

2]oct-3-yl)urea, (RR RS

s(ISB, NR(Sz Mho@@ﬂph‘émﬂ\f)(m dighloyapherg-Nei( 3y maidigylyuethyl)-1-

s”%@?fl%gﬁ gL %%é}ﬁ%‘g 1

3-yl)urea, (RR RS SR and
)-N -(2-((3-pyridinyl)nmethyl)-1

RLRQ R8pi QR] ofaid 2. LEPBE23mythylphedy])-NR(R((Ry@idiSi Rrethyl)-1-
gé@})lcxple@%%quyﬁm“&%enw )-N - (2-((3-pyridinyl)methyl
;%R; azgbkcyckql:2. 2y 0Ct 3NN Biphitnylf-Re - (B-HiridnyBmethyl)-1-
Se@pichlo iy optiony| ) -N - (2-((3-pyri dinyl) met hy

) &R, 2588! OXROL %08 A 8PN A NbhSpR8ay )N -(2-(B-pyridinyl)methyD)-1-

azabicyclo[2.2.2]oct-3-yl)urea,
(RR;, RS; SR, and
azabicyclo[2.2.2]oct-3-yDurea,

S,8)-N-(3-biphenyl)-N’-(2-((3-pyridinyl)methyl)-1-

(R.R; R,SS; S,R; and S,S)-N-(4-methylphenyl)-N’-(2-((3-pyridinyl)methyl)-1-

azabicyclo[2.2.2]oct-3-yl)urea,
(RRR; R,S; SRy  and
azabicyclo[2.2.2]oct-3-yl)urea,

RR; RS; SR, and 8,

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

RER, RS; SR, and S8,

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

S,5)-N-(4-biphenyl)-N’-(2-((3-pyridinyl)methyl)-1-

S)-N-(2-cyanophenyl)-N’-(2-((3-pyridinyl)methyl)-1-

S)-N-(3-cyanophenyl)-N’-(2-((3-pyridinyl)methyl)-1-
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135 (RR RS, SR and

S, S) - N (3-net hoxyphenyl)-N -(2-((3-pyridinyl)nmethyl)-1
- azabicyclo[2.2.2]oct-3-yl)urea, (RR RS; S, R and
S, S)-N-(3- phenoxyphenyl) N -(2-((3-pyridinyl)methyl)-1

bi 2 2. 2] oct R.S. S R. d
BB R 7 A Sty P -1
Saéépm%ﬁig[zaz@mc%%hﬁ[r?a 2.2]oct-3-yl)urea, (RR RS
SRR R;§;33.Bhend Si$inihemtpioromiethyibheyd)-py(2-43nrystridimstmydthyD)- 1-
;@%Bic%laﬂ f%ﬂcggzi)%i'e%] oct-3-yl)urea, (RR RS, SR

125 FER; N8 REhhAOS ¥ ldim Myl “Nelim 3)?5&%!%‘1 okhyl)-1-
-S(azabl cycl 0}2 Z}S;Igjgt 3- yIguréatc,(p&i]%j(R,(R?(d S )Fl{n )
a#zabicyclo[2.2.2]oct-3 yl)u:rea,

S S PR S A L
Saszm%leEIIE}ohyB-tym)umahenyl )-N - (2 ((3 pyr| di nyI ) et hyI

)-1- azabl cg(cl o[2.2 oct-3-yl)u (R, RS .SR
R R; and S )-N- (2-phenoxyphenyl) -N (2 ~((3-pyridinyl)methyl)-1-

Saz%% h [)-N-(2-((3- d I t hyl
130 10%3518 @E) T gng] znct S(yl )(l(JrefI?\y“(RI gy )Rm; d
SLRFR ak@; S.R; and S S)—N—(2—methy1th10phenyl) -N’-(2-((3-pyridinyl)methyl)-1-
4- di h [)-N-(2-((3- i di nyl th
by oG el BBTD] oct - 3.yl ) urea, (RR R & SR
S,
aRdR S, 128; NS (R2- hd eB)ﬁ)JN & ﬁe’ﬁy{tﬁ%pg%‘r[y glgi {(gﬁii&hﬁﬂﬁr)ﬂs)hethyl) 1-

azablcycfo 2.2. 2] urea
gizﬂolcmiq[Z 2]oct-3 -yl)urea

135 1 cytC ﬁzo[éq.{ghéj%ct 2 -y §ur ea EPDPS\;Y ]gn? &éllﬁm%lmﬁd)methyl) -

Sazsblcﬁvblé[&mhzm@[)wl) N - (2 ((3 pyri di nyl ) met hyl ) - 1-
azablc clo[2.2.2] -3-yl) §1 RR RS SR and
S N raBh A SO e pyPheMyN] et AP DpsthyD-L-

aaégfﬁ ,3-yl)urea, and (RR RS SR
an gﬁ?%§2%%5 %ﬁE{M )yN) u(2 ((3- pygl di nyl ) met hyl ) - 1-
aRalby A8l of.R; 2a12(} 08,5)-B{A-inathyfthiopAenyD-N oA g ridiny )methyl)-1-

140 selabei%t(c C zfzrﬁoct‘ -?/1)8{ oup consisting of: (RR RS, SR

N%S2 $.&3- Byd | JiSHw- glgﬁé?%ltiuoi!ahéﬁﬁbiq&){zl Olpridindd)afekhyl)-1-

| Ybénzami de,
S)IC:NJQ %z]gctpifvl)meﬁyl ) met hyl ) - 1- azabi cycl of 2. 2. 2] oct

_(ﬁ,ﬂ,l )R,?S, fS!,ﬁ,o r Obcf né,atﬂ]lg%-methoxyphenyl) N’-(2-((3-pyridinyl )methyl)-1-
azabicyclo[2.2.2]oct-3-yl)urea,
145 (R.R; R,S; SR; and 8,S)-N-(4-phenoxyphenyl}-N’-(2-((3-pyridinylymethyl)-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-yDurea,
(R,R; R,S; S,R; and S,S)-N-(4-phenylthiophenyl)-N’~(2-((3-pyridinyl)methyl)-1-
150 azabicyclo[2.2.2]oct-3-yl)urea,
(R.R; R,S; S,R; and S,8)-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-ylurea,
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155

160

165

170

175

180

185

(RR RS S R and
S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-3- fluorobenzam de, 170 (R R RS, S, R and
S, S)- N-(2 ((3-pyridinyl)nethyl)-1- azab| cycl 0[2 2. 2] oct
4 fluorobenzamd
RSt (

SRR N (BS{ (3D i ) STV -aamALN g Gt gesthyD-1-

d RR RS SR d

sﬁ'&ég‘ %(Elgrf %?159 ?ﬁg}ze%{/r})ﬁet fwyl) 1-azabi cycl gFZ 2. 2] oct
®RB ) -1BS; 17$Rr;h|amdobS;&étfﬂ(Ii-bﬁnz(oma;yIH\IS(Z G3Ryyriaing)methyl)-1-

di nyl thyl)-1- bi lo[2.2.2 t

Sy a0 AR P b e, (R R RS SR and O
5(3@ N- (R2s ((3smyri dinayl ) %gJNLh) népkﬁﬁ@Fj)Ne-YE-tg[-ﬁrr@ln@]l}h&‘éthyl) -1-

‘br onbbenzam de
Si,ZSb)LCNﬂ()@Z ?@b@ﬂl)dmayﬁn)dnet hyl ) 1- azabi cycl o[ 2. 2. 2] oct

5@4' N ?Eg 1 iy )§n§ ﬁ% AP f@dl?“ﬁl“?]' methyl)-1-

&amlc%ﬁlé[—zzm}wp afemde (RR RS, S, R and

((3- pyrldln thyl)-1-azabi cycl o[ 2. 2. 2] oct
- 3- yI )113 Awome éﬁémﬂmﬁra@c lsmngﬁs S,R and

L A e D
%(lji)erﬁhrﬁﬁe((S pyri di nyl ) nmet hyl) - 1- azabi cycl o[ 2.2 2] oct

s RS2 R 3 St mergy Ditethy bl Byl B3 Sjegtp-v1 2

@u&bgenﬁmm@t hyl benzanm de, (R R R S; S R; and
S,S)-N-(2-((3-pyridinyl)nethyl)-1-azabi cyclo[2. 2. Zﬁoct

-3 R S Phemyl ﬁﬁhbhﬁi'r(dbp}’(lﬁansd)mﬂﬂsi) BaRbicyalg[2.2.2]oct-3-y1)-3-
%ﬂ I\I-n% %3 pyridi nyl ) met hyl) - 1-azabi cycl o[ 2. 2. 2] oct

%?133 AMPGs phenyl benzanmide, (RR RS S R and
S(RSR 428 R6 3mAYS, SFNQ&L%%%&ﬂn%})ﬁreﬁ@@bl debl@b@{zzz]m-t%-yl)-4-

y1 74- phenyl benzam
ghg)ro anyde3- pyri di nyl ) met hyI) 1- azabi cycl 0[2 2. 2] oct

a1 PSSR BB Syt
-dotbhendamédeanobenzami de,

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

(R,R; R,S; S,R; and S,8)-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)methyl)-1-azabicyclo[2.2.2]oct-3-yD)-2-
bromobenzamide,

(R.R; R,S; S,R; and 8,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo]2.2.2]oct-3-yl)-3-
bromobenzamide,

(R,R; R,S; S,R; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2}oct-3-yD)-4-
bromobenzamide,

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

(R.R; R,S; S,R; and 8,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2}oct-3-yl)-2-

methylbenzamide,
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190

195

200

205

210

215

220

(RR RS S R and

S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-4- cyanobenzamde, (RR RS, S R and
S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicycl o[ 2. 2. 2]oct

5{%%! ér,]% S %{OSantdré fSl)-Ililo(rZO(r(Be-th;nleln)erlr)]r%lethyl) { az(aIE:\))lcyclo[Z 2 2]oct-3 yl)-3-
- pyridi nyl ) met hyl) - 1-azabi cycl o[ 2. 2. 2] oct
§§S%F@%&%mé&%ethylanlnobenzanlde (RR RS S R and
3R$X NS{ 25 R 3mplyS, BRNAGRH(Brpytiginy b etimilbl -azablayb ] 22 2] st B-y)4-
%} t hoxybenzam de, 210 (R R R S, S R and
Sng¥y e@ﬁmgg -pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct
gl RS S FEtaIBQXg @ﬁﬂlz@ng(ﬂ% ridig Bmeﬁyﬁ 1—&a|810y@l'(‘){*2 2. 2}00‘5 -3-yl)-2-
pyridi nyl ? Y 1-azabi cycl o

;ﬁxmyleﬂgmn@ﬂhoxybenzan1de (R R RS SR and

@5%1 RSB R BN TR %18}1)@@@%%%‘%%1222 31985y1)-3-

mkﬁgmﬁ&g pyridi nyl ) met hyl) - azablcyclo[2 2. 2] oct
RR RS

%L henoxybenzani de,

R% 325 Re Sy SHNC O v riginy Dipeity ot sibic DI 22 Basep-s1)-4-
%f enoxybenzam de, 220 (R R RS, SR and

3*@%43’ ?ZE“F‘? - pyridinyl ) met hyl ) - 1- azabi cycl o 2. 2. 2] oct

(R BJ R;R- S, Retany| 8,8)-dib@Aspyrdinyhdidthy 1) Rafabidrels{2. 52Rict-3-y1)-2-

83}’85101?91’%3291@93 pyri di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

é@{ ﬁ: b ZS,?Et yld g)— © W)%rr@}'ﬁyl Yf)llﬁeﬁ)ryl)a %abﬁ’ya’o[?@@]oct-?» y1)-3-

pyridin 1-azabicycl o[ 2
-Gagdhendamid@5 net hyl t hi obenzam de, (R R R 'S, S, R and

5@5%1 R3S RS AR DS BR- EABIShR 2 21 E5y1)-4-

03&&gn@53 pyridi nyl) et hyl)-1- azab|cyclo[2 2. 2]oct
%L henyl t hi obenzani de, 230
sRsi SR Sy PO By Detis ot bl bla s Ziaseg-y)-3-

' i obenzamde, (RR RS, S R and
é?g¥JhpF¥9?T%E%§f?dlnyl)nethyl) 1-azabicycl o[ 2. 2. 2] oct

(& B R:2, R; dindes SpNYdle(m-pmlﬁﬁyl)ﬁthRl) RabbicSelR[2. 28¢bct-3-yl)-4-
S) - N—(2 ((3 pyridi nyl) et hyl)-1-azabi cycl o[ 2. 2. 2] oct
dg,myﬂgy agninobenzamide,

(R,R; R,S; S,R; and S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-2-
methoxybenzamide,

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

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

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

(R,R; R,S; S,R; and S,8)-N-(2-((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-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-2-
methylthiobenzamide,
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225

230

235

240

245

250

255

235 brononicotinamde, (RR RS; S, R and

S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-6- chloronicotinamde, (RR RS, S R and

S, S)-N-(2- ((3 pyridinyl)methyl)-1-azabi cycl 0[2 2 2] oct

I t d
SR R30S Re Sy SR st iny Dt b -abiee ]2 3 ep-¥D-3-
b d RR RS SR d
@?}‘W%’ﬁ@?@@?h?ﬁ?ﬂ ot 1) L heabi oyl oba- 2. 2] oct
SRy RS B CSISpDHBoyriOR BncRy | Siomiod2 22 ot 4-

&1%6?((3 yrldlnyl)methyl) 1-azabicycl o[ 2. 2. 2] oct
> RS phene- 2-carboxanide, (RR RS, SR

RS SR d S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-2-
g ) anpyrl)dl n(yls( p%’n mf)l aga?bl cycl g[ : 2}0 t ER

Iﬂmeyyl)hlabenbamrd@t hi ophene- 2- car boxam de, (R R R S

35 R o UG oy DI SR 0 )

Fsﬁrﬁy]}hlgbengﬁhﬂﬁél t hi ot hi ophene- 2- car boxam de, 250 (R R;
S;,"S R and

SRR RL3:25R¢ 3udyS, Sh%@ﬁ%m@myl)mﬁwabﬁ 23052 2jesé8-yD-4-

FP%XY]@“ gsen%g.[@é”h' ot hi ophene- 2- car boxam de, (R R
y O 0 O, K, an ’

3R$R RES(, 8;R;(add (3y8)-Ni(@y(3-pridipy)mdthph) dbizabicy dp 2. 22 Rl b34y1)-2,4-
5 nmet hdyl t hi ophene- 2-carboxam de, (R R R S;
ghpgethé)ﬁg enzamide

%%1 ;‘E’%_Zs%énﬁyé ¢l %&H&hg Bb! %id}[ﬂ%&?z 2] ReBy1)-5-

nmet’h ene- oxam de
(IRpRoniRpinanSdR; and

B LSS ‘?ﬁqﬁ%ﬁ-ﬁﬁé%&%i%@%‘s%@bf TRROZ LA -6
Sahﬁ)roﬁ‘iﬂgtmaxmde

%( ézz 3pyr|dinl nmet hyl ) - 1- azabi cycl o[ 2. 2 ]]
1R 1120 o%.5)-DpleltEprridiay Begtdeazabgy cloR-R2loct- 5. yl)-5-

éjh%lylﬁi (@E %E% pyridinyl)nethyl)-1-azabi cycl o[ 2. 2. 2] oct
(&RJ )R5S (Q,pr ahdi ri$) NRRqhpnedidylgactholdrazbicyclOR. 22 Joct-3-

R and
s*léiltaﬂp?(gﬂrqugi?u di nyl ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

%Rig(l ;%1? ag Rt YL AT QPOERE2 (£ AIRRNAThES Y1) (1FaBbicFelf2.2.2]oct-3-
sélﬁj’lrahl-%@arbcqwrpw,l di nyl ) net hyl ) 1- azabl cycl o[ 2. 2. 2] oct
; RF§ gg et hc(i) XySI§‘5| IQp(E ff pync? yl e %q aza&cygfb[z 2.2}oct-3-
Sylﬁpuo dr=A-E3bOyamidé nyl ) met hyl ) - 1- azabi cycl o[ 2 2. 2] oct

- 3- net hox g/t hi ophene- 2- car boxani de, (R
S{_RI;R, Ry S.R; and S,S)-N-(2-((3-pyridinylymethyl)-1 azab1cyc10[2 2 2]oct 3-yl)-5-

%S@Plﬂiép%e{lé % c%)'x%n”éé' ) met hyl ) - 1-azabi cycl o[ 2. 2. 2] oct

(R.R; R,S; S,R; and S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2. 2]oct -3-yD)-5-
methylthiothiophene-2-carboxamide,

(R,R; R,S; SR; and S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-5-
phenylthiothiophene-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-
methylthiophene-2-carboxamide,

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

methylthiophene-2-carboxamide,
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260

265

270

275

280

285

acetyl - 3- met hyl - 5- net hyl t hi ot hi ophene- 2- car boxam de,

270 (RR R S S R and

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

-3- yl)thiophene-3-carboxam de (R R RS SR and
met h azabl cycl o[ 2.

S, S) - N-(2-((3- d

T RS %manﬁféérivoée@m BURBAD: |- GRI CRIS2 Dty

?@S‘i"ﬁ‘?@eﬁ%"%ﬂ‘ﬁx A0 ) et hyl ) - 1- azabi cycl of 2. 2. 2] oct

-(BR2R5S;y$ Rpyand o3, '%BP@TJ(;(W??}TI?BTG(IRDE, aﬁblgyflg[zz%@ g]imﬁs y1)-3-
1 dln nme azabl cyCl O ocC

@?grﬂh)“?ﬂi'ﬂéﬁ g 2%6’5 anm de, y(R R RS é R and

5(3@ Iﬁ;,é .28 R 3n@% SﬂNU@L(X%Sfﬂal%]aﬂﬂE@@gbl' %%1@51%&;22 a]cm ~y1)-5-

S
nd’ol e- 3- Car boxam de

ﬂ@yn@mykﬁlu@ﬂwpyf%wmapn@, hyl ) - 1- azabi cycl of 2. 2. 2] oct
ml il_éL_S E?ta?ﬁ' é,§53'91]-&'-(%3 (1:)‘?1[1 1nyﬁmetqul) 1( az‘aﬁicyaoa §]0Rt 3-yl)-5-

Sacébyith} Her{e(ﬁcmsbxﬁmayl)rret hyl) - 1- azabi cycl 0[2 2. 2] oct
%{ benzyl i ndol e- 3- carboxam de, (R R R;
a(ﬁdﬁ S; S.R; and S,8)-N-(2-((3-pyridinyl)methyi)-1- azablcyclo[z 2. 2]oct- -yl)-3-

S n met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
%P?gﬁy%ﬁlﬁegégé&&n%nrgédézol ey2) car ngalm ée ER R; ]R S
SRR; BB S,R; and S, S)dN-(Zl ((3-pyrrl]d1|n§ri)r:rllethyl)bl -azab}cyt[:lg[222 %%oct-?a-yl)-?a-
S, S)-N-(2-((3-pyrjdinyl)met -1-azabi cycl o[ 2. 2. 2] oct
@@%P?}B_ﬂt'i(l@li']igé’sr??fyﬁgb@é@ﬁégsi fl Lor oret hyl - 1 d

a’@gﬁﬁ RSN SIRZ GhE-SS LRLORATAEinyhRethI FaddbicRed[2. P2 ct-3-y1)-4-
Sic8lyl-Brui@hylt Bmpthyitbiatyibpweetdytarbaxagiddi cycl o[ 2.2.2]oct

-Z@E’)l¥ RRé_ Iliésgpr %‘e | S;%? tts Qéolg)rfﬁ(? nﬁ metﬁyﬁe}r %)%lgﬁ 2.2]oct-3-

%;1&])1 dné- 3(&331)%1& nyl ) met hyl ) - 1- azabi cycl o[ 2. 2 2] oct

yl ) benzo[ b] t hi ophene- 2- car boxamn de, E)R
$RER, By S.R; and S,S)-N-(2-((3-pyridinyl)methyl)- 1-aza 1cyclo[2.2.2]0ct~3-yl)-1-

- I thyl)-1- b lo[2.2.2 t
rgéil%py‘%é%gz%ﬁ%?%g:ng% gn)efrg_ cgrzmxa%zgel, Cy((:R?g?; R, S]; o
$RER aR;S S,R; and S,S)-N-Q2-((3-pyridinyl)methyl)-1- azablcyclo[2.2.2]oct-,3-

S) N-( 3%3 pyr.i di nyl ) et hyl)-1-azabi cycl o[ 2. 2. 2] oct
05-3LIBeI¥HGr an- 2- car boxanide, (RR RS SR

%R%% - (782 gt oS R Ry e e e
ﬁ)mq_,dlg Be:_admﬁq_amaie_ 3 calrbox?m Flle _gR Ei R, ISo S, E and _
IR B o PP e B R B 2 2100
gl)ﬁ'ldoﬁa Rcaﬁféﬂmm

- ((3- pyrldlnyl)neth -1 - azablcyclog

R )R,S( S4R; and S&)M&(@mﬂ%hﬁb}ﬂi dreizabicyc o[2.2. 2]!)&-3 yh)-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,

(RR; R,S; S,R; and S,S)-N-(2~((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-1H-
benzimidazole-2-carboxamide,

(R,R; R,S; S,R; and 8,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-1-

isopropyl-2-trifluoromethyl-1H-benzimidazole-5-carboxamide,
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290

295

300

305

310

315

(RR RS
) - N (2-

S, R and
1S (
- t

S 3-pyridinyl)nmethyl-I-azabicycl o[ 2. 2. 2] oct -
3 hoxybenzof uran- 2- carboxam de, (R R R'S;

S, R

S 2-((3-pyridin et hy| 0 ct -

3R fi é 3*5 el %Mén&éwflawylzrr@ﬁw@oﬁ baéclofﬁ,géﬁoﬂ-}ﬂ)-l-
g%mﬁfﬁ%{?%o&%ﬂ ?r}é% Iyéle | -azabi cycl o[ 2. 2. 2] oct -
FRR) - ToSiot Sy etz o, SI)-NF(22(@ aptidinghinddiy)¢IRazbicRe18]2.2.2]oct-3-

SR . .

85’1%611?@%?’5}1’(0?56% FHPIAYIAEt hyl - 1 - azabi cycl of 2. 2. 2] oct -
3@1{2 @cs meg IREI aédcfﬂ S-RbenznbiidifyBmedyhoxambieclo[B4.0]oct-3-
sylsl)enmp[(o}ath(opheqyy}p@rbmmldm hyl -1 - azabi cycl o 2. 2. 2] oct -
S(I%j{) %ds br gpbenz of g A 3= ¢ DAXATH A8 my )R- BabfdySo[2.2.210ct-3-
Sylﬁienbbﬁl?anéi SarBykansidely| ) met hyl -1 - azabi cycl of 2. 2. 2] oct -

- acetyl - 7-net hoxybenzof uran- 2- car hoxa
qﬁ/ % S\_;R)p/g agdd S S)-Ny(2 ((3-pyridinyl)methyl)-1-aza {)T}cyclo[Z 2.2]oct-3-

( yl')met hyl -1 - azabi cycl o[ 2. 2. 2] oct -
?@}E Egl%gmrrg%{#ﬁggnzofur an- 4- car boxam de, (R R
F(I&{ ®. R Sdhdand S,S)-N-(2-((3-pyridinyDmethyl-1- azab1cycIo[2 2. 2]oct 3-yD)-3-
ridi nmet hyI | -azabi cycl o[ 2. 2. 2] oct -
%‘Vﬁe}é‘?ﬂf&ﬁ%ﬁ ZFé'ﬂi "@P}(‘%‘%r an-2-carboxam de, (R R R'S;
RR; #9; SR; and S,8)-N-(2-((3- d I)methyl-1-azabicyclo[2.2.2)oct-3-y1)-5-
g S) TN (2-1 (SaIEJ ridi n3$I )((mel:t}yrl my}m%zz';bl cycl g[2[2 2} oct ¥

Iatrowrl)znﬁquﬁr&h@nsamﬂéar boxam de -86- 0 320 (R R

SR Rt SEaens) S P e methel apbiegpol22 2Jogisd -5+
-Aethi¥k mmngwb&agﬁﬂ&;oxam de, (RR RS, S R and
S SHER TR D it et LTt L

é’@}i W&Zﬁl@npzy?a}r R Slrfet hyl -1 -azabi cycl o 2. 2. 2] oct -
3RR) -RSSR S;Fﬁdmﬂ WM@M@h@r&im@zlﬁnahylbbmbw@elo[Z R2Rjct-3-y1)-7-
an

R.S;

§i,ﬂ§3x-ygﬁ?@f‘(1€%'zﬁfk?%@me) met hyl - | - azabi cycl o[ 2. 2. 2] oct -

?%ﬂ;) gﬁs RBE:handy Rapht el @nsy: & SR AL -82bidyBoft .2 Blcet-3-y1)-3-
sils')xylxﬁ(cmo(qnenmfmamzawpmmw, | -azabi cycl of 2. 2. 2] oct -

%_I%/i{? Tg}% gﬁﬁggﬁ(dy g%%—?@-(&—pyndmﬁfm%ﬁnf-azablcyél%[i 52%01:— 3-yl)-6-
%r&obbﬁz%fdréx@&ﬁfﬂo@ihrﬁide? met hyI | - azabi cycl of 2. 2 2] oct -

3-yl)-6- hydrox naspht hal ene- 2- car boxam de, . (R S,
SRR Ba® SR; an }-N-(2- ((3-pyr1d1ny1)methyl 1 azablcyclo[z 2. 2]0ct-3 -yI)-4-

o) T S A e Rae . Boveam de, (R R RS:

RFR @’,@; S,R; and S,S)-N-(2-((3-pyridinyl)methyl-1-azabicyclo[2.2.2]oct-3-yl)-2-
S S@) l)b (2- ((3 pyr| di ny| ) met hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
_metayibe

@Z"f'@' ARERRRPIYp- 2- enani de,

(RR; RS; SR, and S,8)-N-(2-((3-pyridinyl)methyl-1-azabicyclo[2.2.2]oct-3-
yl)naphtho[2,1-b]furan-2-carboxamide,
(RR; RS; SR; and S,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-

yDnaphthalene-1-carboxamide,
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320

325

330

335

340

345

350

(RR RS SR and

S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-3- (3-fluorophenyl)prop-2-enamde, (RR R'S;

S, and

S, (

R;
S 3- d th : b . 2. t
158 (SR Ty SRoNVT B shridina a0 -S4 GG 2loct-3-

y%’apﬁ% ‘%( 38 aﬁ'f/?’faé‘? nyl ) net hyl ) - 1- azabi cycl of 2. 2. 2] oct

SBRRﬁ HRZ; SpRet myd S3)pR€2vBamoplind ey ité;az{iieyR]o[R2S Joct-3-y1)-6-
, I an .

Salg)mofﬁ-agl}m?l?%c BYraE AN et hyl ) - 1- azabi cycl of 2. 2. 2] oct
@{FS‘H IRS; € R: faha o8, 9pRenyi(3-py 8dingH RN -UQizatifichb[2 B Boct-3-y1)-3-

Srr@)hol’dm&)h(d(m;aﬂmbwmld@t hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
a§¥( )z % S:Sﬁs a£§ §T§ Rly Zpéa? p%‘l&lﬁ}(ﬁl%eaﬁyieT%%bquclé[ﬁa'z%]oct 3-yl)-6-

Snﬁ)hoﬁyﬁ%hﬂ(aﬁenléwceﬂlbmr)umt hyl) - 1- azabi cycl o[ 2 2. 2] oct

¥1 S(4f|uoro henyl ) prop- 2- enani de, (R RS
S(Ih R; and S,S)-N- (2 (( -pyridinyl)methyl-1 azab1cyc10[2 2. 2]oct -3-yl)-1-

thyI) 1-azabi cycl o[ 2. 2. 2] oct

%@rp&%ﬁhﬁn&ﬁn@% pr op- 2-enam de, 350 (R R
R(ISR RB; HRd and S S)-N (2 ((3 pyridinyl)methyl-1 azabicyclo[2.2.2]oct-3-yl)-6-

N-(2 in t hyl) - 1- azabi cycl o[ 2. 2. 2] oct

§Mphél§%95¥ﬁa%ﬁ%ﬁaf{§s enanm de, -87- 0 (RR R S

- Dmethyl-1-azabicyclo[2.2.2 Joct-3-y1)-6-

S( R AR S T e e
M%Ynaphtbfﬂemei-hmhymmldw yprop-2-enanide, (R R R'S;

SR . g .
s(lg}" %15'2-8(1%;3%§1Sail\ﬁ)(/%'$(%§’tyﬁl§lfrﬁy-l)ﬁeg?g)6iI'@)Z/%qn@[c? (227194 yD-3-
§heﬂy) 2%5%(& br onmophenyl ) prop- 2-enam de, (R R
S(R-;?e g '(SQS(P% 361}55184%1%9 §GaorginyDmedydhi sgahiopriol2 28 e3-yD)-3-
S Rﬂh%rﬁgﬁengfﬁp%tfgﬂﬁﬁgnyl )prop-2-enanmide, (RR RS;
sc'laizl-; .82 8(:Sary B SYINS{1-H Bty ncindl eyatinloR[ 222 o 3-y1)-3-
F£34S¥’ glbﬁi@l'}(fﬁiﬁgg r%xg/lpamegé/ ) pr op- 2- enani de, (R R
RSR "ft S2s(1( iy § isYiNLYS- ?(g%m rén)ﬁleﬁﬁjol%x@d@k%[i 2%]]&&13-3/1) 2-

(4-br ormpheny prop- 2-"enari de
STﬁhY&ﬁd)henylpmp -2-enamide,

a0 AT R SR Pt brs A L Ao R R AR 3 3-
2E§1u(&6§hen 8 op -2~ enam1de

S, S g@ pyridin )mst hyl ) - 1-azabi cycl o[ 2. 2. 'ZZ]F];SCt

bi R SRS Syar G Grmy iy prisgios- b ol R 2lect-3-31)-3-
§3§5n ﬁyl(%e]?ﬁgﬂ%%rl Wy(}e) nmet hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
- @R R, S; S(R-diids SIN-@-(Bipyeidingharestiyl pl -apebleye iR @doct-3-y1)-3-
Q@UW?@WSBLOBISQF?WQ%) met hyl ) - 1- azabi cycl of 2. 2. 2] oct
-G R R 3 SR Iy §RYIN-PLQB-p37i8 RS Dhidehyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
(4-methylphenyl)prop-2-enamide,
(R,R; R,S; S,R; and 8,S)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-
(2-furyl)prop-2-enamide,
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355

360

365

370

375

380

385

370 (RR RS, SR and

S S-N(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct
-3-yl)-3- (3-pyridinyl)prop-2-enamde, (RR RS, SR
and

S,S)-N-(2-((3- di b | o[ 2. 2.

{B,I%fl R;S(a S %\Elabci? ér;%)ﬂl}lr ;&%pmﬁaﬂmrgélﬁ 124%&03?&0@2 0p$~ -yl) -3-
%Eﬁeﬂi\?}iyﬁhﬁyé)pﬁyp d)het hyl ) - 1- azabi cycl o[ 2. 2. 2] oct
gﬁ,ﬁ” R;S3-S.B7and B smqn:(hypwmﬁ)xﬁethmmmcyapna,z Ro8-3-y1)-3-

R
@é}rogﬁiﬂgnﬂ(}mﬂpﬁ—wm% ») met hyl ) - 1- azabi cycl of 2. 2. 2] oct

éﬁt}%l k53-8 K3 ahd OB PR A RRANLEARYT) ( BrrRbicFe1Sf2. 52 f8et-3-y1)-3-
@&)ﬁ%ﬁy@hé@@pmﬂénmid}emt hyl ) - 1- azabi cycl o[ 2. 2. 2] oct

FQRéi/ gSR S, 3%%)01@/(5 p(( eg}/nalgyl?lgetﬁyﬁq azagi%yclo &OZ .&]RbtRS -yl)-3-
%3‘?1)57?1;& gﬁlefgrlgl?)ﬁﬁ?{ﬂ _ghamyikie et hyl ) - 1- azabi cycl o[ 2 2 2] oct

3- pheny 1 prop-2-enam de, (R R
SRIR; Rsid s R; and S S)-N - ((3 pyrl inyl)methyl)-1-aza 1cyclo[2 2 2joct 3-yl)-3-

di nyl ) met hyl ) - 1- azabi | o[ 2. 2. 2] oct
T oty Ao R eIl 5 cnard de. (R R R S SR and
%RFR RS B, R( 3nd)s, sﬁqul(Iﬁpyﬁmhylaxﬂctaglam -eMbicedla[ 2. 2]|00t3-y1) -3-

-2- 385 et hyl -3-phenyl prop-2-enam de, -88-
((ﬂecgglo)r(pphg,nylg)rpqnaac%/mm1d P Yyl prop-

S (P AR R Ao
é(m-dlydroxyphenyl)propQ -enamide,

| N;S;(gZS 1(1( 5 E )-Nn&I )( ~pyri 1n}1)metgyﬁql gz\églcyélo[z% ﬁogf: § yl)-3-
((3 héz ?@f!?%{h%kagﬁ{&s&%%p@éﬁhﬁ@@en 2-yl) prop- 2-enani de

RR:- RES(, B.R( 3np\F, S ENA@H) Irpyiidinyhmethy hidrapbicuglo[22- 2logkd-y1)-3-

@éﬂle@l&‘fo@&nm&"th' en-2-yl)prop-2-enanide, (RR

%Rsﬁ N%Zs R{ 3n®)g, SﬂN[SYL(IJIEWhﬁ)ﬁcta?QhI azabicgaa[m 2]0@93 -y)-3-
- napht hyl) prop-2-enam de, and (R R R
$3-|§yr1émdl)prop -2-enamide,

R, B AP S AR OR ks GISLIURED gt
%%mq%ugﬁﬁfmm@os' tleg? i ncor por aél ng a conpound
18,5 Re 7 i NP R Oy BHg Py od 21ofL3-y)-3-
Dy B A posi Ch on of "l ai m 13, whor ein X
ARR:YRAY, 5.B; andS,SENHE-((Rpyridisy)meibyDHaazahiszeio[2a2 oct-3-y1)-3-

03| |on of cLaim12, wherein Xis NR and Yis O
fg rﬁ@@ﬂfﬁ‘lcal conposi tion of claim 12,

V('hg(,eRl’s té]R aEd, SYRL R (3-bAsdinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-3-
(4-isopropylphenyl)prop-2-enamide,

(R,R; R,S; S,R; and S,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-
methyl-3-phenylprop-2-enamide,

(RR; R,S; S,R; and 8,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)-3-
(3-furyl)prop-2-enamide,

(R.R; R,S; S,R; and -8,8)-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-y1)-2-
ethyl-3-phenylprop-2-cnamide, '
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390

395

400

405

410

415

Is a l-azabicyclo[2.2.1] heptane. 405 17. The

phar maceuti cal conposition of claim 12, wherein the
azabicyclic ring is a 1l-azabicyclo[3.2.1]octane. 18.
The pharnmaceuti cal conposition of claim 12, wherein
the azabicyclic ring 1is a 1-azabicyclo[2.2.2]octane.
19. The pharnaceutical conposition of claim 12,

?\rl@' Rd I“%e éﬁg'%?ﬁ—i\ﬁ - (E%g/ﬁdﬁkﬁrde&lﬂ) l-azablcycllo[Z 2.2]oct-3-y1)-3-

Zabityc pharmaceuti ca
cqzngﬁdﬁwnpmmnpemmnkbllng a conmpound of claim9 and a

ph |1 bl
pmﬁiﬁéiﬁs' Rapnd shopbr éﬁ%%pfﬁ don DBt DRy sRsRAdIe )
34592&8%%% Pﬁ@ diﬁ% ﬁ@lg}ab _AGRERIRD!I € carrier.

beu si'tion incorporatin

cqmqm&m <3‘Rc hd 1R S)lNa(Q(-:((?;-@yn&rayl)mcﬁM}batabycydo[z % 2]oct-3-y1)-3-
acceptable carrier. A use of a conpound of Claiml

i @éﬁé%ﬁﬂpﬁﬁ’%ﬁﬂ%nﬁ%dlcanent for treating a

CRR & SDAIRO L Aoy UNB2 2R 1-3-y1)-3-
CRRE: R NSO B ﬁg%@ﬂgﬁﬁhp)&e@wu By THN22256:t-3-y1)
S¢Ppysphintyd)pnyp- 2 enBﬁudeTlaﬂd use of claim 23, V\,her ein X and

Y are 0, and Z

WAOFaIBSXSS 184 Saha 21 ey oy DRRE BN P R 2l 3 v

%{ 1thid @é@)%r /6ldnGmiddlg IS a |-
%II§’P FE ﬂ%ptangl 28. The use of claim 23,
Wher ei h2.t h@hamadmeuycdhconmoa@lon éncgrporating a compound of claim 1 and a

azabi ¢ cIo%F B% ane. 10 29. The use of claim 23,
“flﬁ AT t&é P Fing is a 1-

azabi cyg| phpitndhestiaaecondshsitione futmor2, ethetran £3,is 3-pyridinyl or

wherein the azablcycllc ring is a 1-

arppiwydngd] 3. 2. 2] nonane. 31. The use of a conpound of

Caimp, i/ Clth%{l%r RALALLS ogftlo"ﬁ dfpcgix‘ﬁafﬁs Whe?é?ﬁ X ﬂr@ Y are O, and

treatlng a nervou system sor der .
Wi MR.a conpound of Claim10 in the preparatlon of a

medi canent f treatin ner,vou S
di sor der . Ths®p W@%@163W°5§%83ﬁ1§ n&fl\é glf:%}ﬁ kignNR and Y is O.
the prepafRijnafineuficdlROniRERIBh of Claimti2gatiersn the azabicyclic ring

central nervous system di sorder.
is a 1-azabicyclo[2.2.1]heptane.

17. The pharmaceutical composition of claim 12, wherein the azabicyclic ring

is a 1-azabicyclo[3.2.1}octane.
18. The pharmaceutical composition of claim 12, wherein the azabicyclic ring

is a 1-azabicyclo[2.2.2]octane.

19. The pharmaceutical composition of claim 12, wherein the azabicyclic 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 carner
23. A use of a compound of Claim 1 in the preparatlon ofa medlcament for

treating a central nervous system disorder.
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10

15

20

25

30

20 34. The use of claim 23 wherein the central nervous
system di sorder is associated with deficiency of
chol i ne, dopam ne, norepi nephrine and/ or serotonin.

35. The use of claim 23, wherein the central nervous
system di sorder is selected fromthe group consisting
of pre-senile denentia (early-onset Al zheiner's

di sease), senile denentia (denentia of the Al zheiner's
type), mcro-infarct denmentia, 25 AIDS-rel ated
denentia, Creéutzfeld-Jakob di sease, Pick's disease,

Par ki nsoni sm i ncl udi ng Parkinson's di sease, Lewy body

denentj a, progressive._supranucl eay S¥ or S-pyrimidinyl.
Hunt i 7t J}h€§SEHEF1€gF§§aWB?r§E 8K Plg@#lg?q (i{yp%%rwneg! a,
meni a,, athenti gRcehhsi khedinSRBACTY, aralxiaad ¥, is WSI exi a,
schi zophrenia, depression, prQSS|me-gqg% sive
di sor ger TheandoTdairefB evkersim¥ioME 280 138~ The use of
a compound of d ai in e epar ak L. on.of; a1 ing is a I-
nedicéﬁen?h?oP“3t?£;%?ﬁﬁ %gingkggngﬁfing fﬁ?gﬁerlg
da i di neur oprotection, controlling
iaﬁ?rﬁ%%%m%??gqh%ﬁ%%ér control | ing angi ogenesi.s. 1-37.6.‘#@5 a [
use of28cl @hen 86 ohedleim 2he W ‘ﬁ“ﬁ§h§eP€§P@ﬁ’Fr t he
gr oup consiﬁtin of neuropathic pain, neurologic
BEAACYCEH S Sl %tha‘gq'n and inflammatory pain. -90-0 0 0
38. Thg UBG OfiscCl @ MIBEn Bherwhacinhehpaambieyclic dng is a 1-
neurol ogi ¢ pain. 39. The use of claim 36, wherein Cy
hmb®yplo{ 2. di2fgdtarsy  5- pyrimidinyl. 40. The use of claim
36, repn X and ¥ are O0y3 anghdeins (R azablcycliberinge is a 1-
of C}A/gﬁme% ueeroef‘:i nCzll ﬁl|s NR andl Yis O 5 42. The
HE®i9tlofd 2R MddEne Wher ei n the azabicyclic ring is a 1-
azabi cycl o[ 2. 2. 1 ] hept ane. .. The Gk 87 Bhhedicament for
V\,her.e?% Theess 248 QUBSﬂf@alf‘%gén ﬁi-seepr% o 1.
@ﬁﬁﬂﬂ %y&hﬁgl%e%vdds%gt@ﬁﬁﬁs&(ﬂen The use of clai m 36,

er g

in the azabicyclic rin

s a 1- 10 . :
azabi 33 dho[uge of 2Fowpawed oG Lainerig lﬁi*ée ey G medicament for
wherein t azabi | Ca:L | is a 1-
%?gwg89%?%?§@5ﬁ%f%%%%ﬁéﬁ&%g€kThe_use of a compound of
C ai m® Tk ubhef preppoaid of Claimd 1 ﬁé@i&:ﬁﬁﬁﬁf‘u?‘gg a medicament for
treating pain, preventgfgihissue damage, providing
tFREUAS BICBREL TEBIPUS SEHEPSITINY - i nfl anmation, arid/or _ _
cont 40/t gsARg QSRNES whefln tHhiecensal ofrvohaisisiag, disorder is

wherein the pain is selected fromthe.qgroup ¢ i sti.ng:
asfocisaert withehRoicpal of ChbRe ARG BOFFPIRPHR; E03; rdidin

i nf | ajgmatory pap Q‘]-laié,S 23 ThGeHSE B &habméounhgsieinndisorder is
t he Fn s neurologi C pain. 49. The use of a conF%Hrhd. L,
sBlf-ctell Ftdt ke ighodpheorpistingr aft prorseotle demsatiz AFAEHORSGH H12Nemers
disease), senile dementia (dementia of the Alzheimer’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, maria, attention deficit

disorder, anxiety, dyslexia, schizophrenia, depression, obsessive-compulsive disorders

and Tourette’s syndrome.

36. The use of a compound of Claim 1 in the preparati

treating pain, preventing tissue damage, providing neuroprotection, controlling

on of a medicament for

inflammation and/or controlling angiogenesis.
37. The use of claim 36, wherein the pain is selected from the group consisting

of neuropathic pain, neurologic pain, chronic pain and inflammatory pan.
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10

treating pain, preventing tissue damage, providing
neur oprotecti-on, controlling inflammtion, and/or
control ling angi ogenesis. 50. The use of claim49,
wherein the pain is selected fromthe group consisting
of neuropathic pain, neurologic pain, chronic pain and
inflammatory pain. 51. The use of claim49, wherein

the pal Rl 510RYl OF QBRF3@lRreiR e FHEiRArbgiapsRTpOUNG

of daimll inthe prepdration of a nedi canent for

t r eat i nG9pTha usepoBolaint 36 gvitcras Gy isl Ampgdinyb podpyiimidingl.
controlling inflamation, neu ratectjon d/ e,
control I49~ngh%1H§ﬁ %@%&3@.‘”@?‘“ %Ol%dggéreo ’%qd%]ﬁ]%; _
uher el N4t NenDadbLd daitl@ Gl KOSINRGANOKD const Sti ng

of neuropathic pain, neurologic pain, chronic pain_and,
i nf | anmd2.orfhepaise. &4 .cldline fse vakrah aibm SZabwkdiceinpg s a 1-
the pain is_neurologic pain. 55 The use of a conpound
of a@%éﬁyﬁﬁoﬂz-?-ﬁﬁteﬁémﬁr eparation of a nedicanent for

medi ati pg tﬂg i E! YITREALY F6eSRPRRS: ARROCIabiegeliti ting is a 1-
bacterial infection. 56. The use of claimb55, wherein
t hezabagtiefi. Al joctdnect i on is a sepsis infection. -91 0

57. The use.of O aim55.in_adjunctive,ther i t h: . 1
anti bi o{{’#ce%‘ﬁd/%? Ognﬂsaf%xi?’%z Bgcr ethgseazgtﬁx%éﬂc I}lr%n IS a

copRppdo@ia Hortam:9 in the preparation of a nmedi canent
for nediating the inflammtory response associ ated

with a 4actléei abei of eelimn 365owhase (be sralupyglic gwe s a 1-
wherein rial infection is a sepsis infection.
G&Zaﬁﬁ%d{)@?‘%ﬁggnar m 58 in adjunctive therapy with an
ant i bi ot Thansy of a canpoindxofiClati 9 ilitee peparefiomof a medicament for

conmpound of daim10 in th repar at.i,on of a . :
eHPEBAT I { BFCveRu APy EHRERN FFATfEEo PP RSiSgn controling

ass@ahAkesh, WidBr toRpthify ddiodenbggt i on. 62. The use of

claim6l, wherein the bacterial infection is a sepsis . .
i nf ect 4@nThe &8, of Thrimie Whitre@t Biepag isisalegigfl finat (ggroup consisting

thera ith an_antibi ot o - It @x] idhe
SEnERatl a0 BNl B, BRI bain 30U hneroR a1

medi caneNthd @€ of kBamats], nedeheth phindismatoiogic pEponse
associated wth a bacterial jnfection. 65. The use of

cl ai m 6% Thensesafa CPH’é’OB‘H%:?‘LeanP%HFéIFt ?ISH“PEO‘%\O@%’;S‘%%SM“ for
i I on; Ofiairh@d MhRA-diRe aaluibisibievon, controlling
tﬁé%a y%\%lni hﬁg‘r’}engﬁl i g?%tei C an%’glﬁ z:\r:t|gt oxi n. (-?7_ The
usdlaofmagion parplbemmnbllDiaingopenrasist he preparati on of a

Vrrf‘ S Ih C? e&%%af Iﬁlglﬂ{l Qb,t \lvﬂ‘gel%r{gé 8%?{19 §é1§ct9(§ ?rgfni @t Eﬂjup consisting
of neuropathic pain, neurologic pain, chronic pain and inflammatory pain.

51. The use of claim 49, wherein the pain is neurologic pain.

52. The use of a compound of Claim 11 in the preparation of a medicament for
treating pain, preventing tissue damage, providing, controlling inflammation,
neuroprotection and/or controlling angiogenesis. |

53. The use of claim 52, wherein the pain is selected from the group consisting
of neuropathic pain, neurologic pain, chronic pain and inflammatory pain.

54. The use of claim 52, wherein the pain is neurologic pain.
55. The use of a compound of Claim 1 in the preparation of a medicament for

mediating the inflammatory response associated with a bacterial infection.

56. The use of claim 55, wherein the bacterial infection is a sepsis infectiorn.
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68. The use of Claim®67 in adjunctive therapy with an

anti neopl astic agent and/or a VEGFinhibitor. 69. The

use of Claim®67 as a nmedi canent for treating a grow ng

tunmor or a capillary bed surrounding a grow ng tunor.

70. The use of a conpound of CAaim9 in the

preparation of a medicament for inhibiting

angi 0genesiPha w50 GiratREn V5 in tadjmxctige atrhpy Pith Phantiigtic and/or
of Aaim70 in adjunctive therapy with an

ant@h&oq@astl c agent and/or a VEGF-inhibitor. 72. The

use of 70 as a nmedi ca Qr @Wddttament for
t unor 038 lﬂ%é‘ﬁ? PF&P&‘“B%‘&“ sﬁf@%ﬁ%}lg &@@}élpﬂ %“ﬁ‘g‘ t unor .

73 . mddiRirsSe M 1A OPPkESHIRE aﬁoatamdl\@nh A battenal nfection.
preparation of a medicament for inhibit

angi ogeridsThe assobilaime?B. wherein &bﬁ)‘?a‘—’&fl‘&)\ﬂfn‘gﬁ' is jgpsifdpiection.

of d ai | adj L et th anhblotic and/or
ant i neoﬁ0 glf ﬁr&a §lgolrh tﬂlﬁcﬁ%kl)t(‘)}vrl 0

753n{fg;5§1d13e of CI aim73 as a rredl carrent for treatl ng a

grow ng tunor or a capillary bed surroundin
gr owi ng 6 uie nseref. a cKimpausd ofFlain Hhbtli drdrT OBP&a fedicament for

'n the pr i on of f\Rith 2 bRdterRAL i fedtion.

%&é‘ﬁ‘egﬁ “%gg%?tggergsf’%? %gﬁggrr%tredg‘?lovf h. 77. The use
of QA ai gp/Phéd Bscasd] dMigtd 1y &/hekedi &p:)bamdﬂal mnfiection is a sepsis infection.
anti neopl astic agent and/or a,VEGE-inhibi tor,
use of OGBailhe7ecasfl £laayiodafeAlUpdt S ﬂ?é?ﬂy ng %nr (%Tagm and/or
turrqr or a capillary bed surrounding a grow ng tunor.

AP So of O ai m 23, wherein the central neryous £
syst em di Sckek dfa contpanad bECIamdl Ioip thp pepaEfgR pba Njcdicament for
normal neurotransmtter rel eas fBcti '
Co@ﬁ@@%ggfe@ﬂgqnmaioryﬁestpﬂgseparsg%%?tg&“gﬁ oF ﬁ&a@gﬁ canent

for in d5 b B8 o gzla%%aﬁvﬁ&eﬁy&x@lﬁaﬁﬁnﬁBinMen 1184 sepAis infection.
conpoun ected fromthe group consisting

R R— N- (5. (”(Be pyeiali GYdinnes Hpl q@qn%wgbff@mowpz?fé]%t&“-’“c and/or
) benzof uran- 2- car boxam de;

R X2 ((3-pyridinyl)nmethyl)-1-azabicycl o[ 2. 2. 2] oct -

3- yI ) besiz aftienas of aCaktpoxadb ElainS] R M Repgration of 2 medicament for

-pyridinyl)methyl)-1-azabhi Cég o([rzgrgw%] o ct-3

tur

ynlylbémgoangm@ﬂeas amppaled
S, S N- (g ( (ih(ﬂ ‘t‘) gl?tlmﬁldjﬁﬂcnag zmérgwa Iv@{hZarQaﬂir@oplasuc agent
3-yl)benzo ur an - car boxam de; N-(2-((3

-ﬁnﬂﬂ@aﬁ&ﬂ(}ﬁaﬂn&aitﬁml azabi cycl o [2 2 2] o

t-3-yl f b d r

O S B 0 B i s g e
Y LA NAREA T Rbrodn &b RPFewiigaumor.

70. The use of a compound of Claim 9 in the preparation of a medicament for

inhibiting angiogenesis associated with tumor growth.

71. The use of Claim 70 in adjunctive therapy with an antineoplastic agent

and/or a VEGF-inhibitor.
72. The use of Claim 70 as a medicament for treating a growing fumor or a’

capillary bed surrounding a growing tumor.
73. The use of a compound of Claim 10 in the preparation of a medicament for

inhibiting angiogenesis associated with tumor growth.
74. The use of Claim 73 in adjunctive therapy with an antineoplastic agcnt

and/or a VEGF-inhibitor.
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SSRN(2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct -

3-yl ) benzof ur an- 3- carboxam de; and

S, SN (2-((3-pyridinyl)nethyl)-1-azabicycl o[ 2. 2. 2] oct -
3-yl) benzof uran-3- carboxam de. 82. A pharnaceuti cal
conposition conprising a conpound of Claima8l and a

phar mezse O adé by Cinioepi abhencheament forg3eatiger growing tugnor or a

conpound of Cdaim81 in the manufacture of a
r@gﬁ@msmﬂi’i‘ g BFIHYEL BNt ral nervous system

di sor dff Th8fise JEcorOull oECHIM 183n tNOSHepAratidNeS £RBdicahent for

nervous systemdisorder is characterized by an
ahhlbn?tg]anglolgmewrasmmarh@hwﬁhﬂamﬁwwﬁ?ﬁ rel ease. 85. The
use o

Claim 31, erein_t cent r.al .
di sor der ﬁg_usg r?afragginér%zlgoa%g cgﬁe 59?@5’2?”?"3@ %X%tg‘?ﬂ}ﬂm agent
NeI Rl VARG RlifiBkor €l ease. 86. The use of Caim 32,
wherein the central nervous systemdisorder is

char actferlihgage lof Eannie @p atmercImeng dorigeating a growing tumor or a
neur.potransmtt ex. I -93 87. Th f
GRS b fdink Fief e e ctnp® e e

( . ﬁt fal" ner vous system di sorder
is charagheriseed Ohirar3alviletenitbe cemral aremedus system disorder is
neurotransnmtter release. 88. The use of O aim 83,

vierastarizehBY sl A ATOBIPTY! REFERRRITEIUSH RS,
schi z g&ﬁf‘ B e o%%'co%@%mﬁ?@f éf g?llaig M SgrepWGEBb M flGicament for

central "nervous sys sor schi zophreni a. 90.
TiRkibithe of mEliatedc@@kinahrelesien t he central nervous
enia. 91. .The.use of

?:IyZit ﬁ]m%lgl,gor dgé‘il I *@gegléﬁ?"leg{e HYWRAPS UYL PEm di sor der
I8 R-REDLENBYI AR BmethPB-1-Rzabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxamide;
R,S-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2 Joct-3-y1)b enzofuran-2-carboxamide;
S,R-N-(Z-((3-pyridinyi)methyl)—1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2—carboxamide;
S,S-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-2-carboxarnide;
R,R-N-(2-((3-pyridinyl)methyl)- 1-azabicyclo[2.2.2]oct-3-yl)benzofuran-3-carboxamide;
R,S-N-(2-((3-pyridinyl)methyl)-1-azabicyclo| 2.2.2]oct-3-yl)benzofuran-3 -carboxamide;
S, R-N-(2-((3-pyridinyl)methyl)- 1 -azabicyclo[2.2.2]oct-3-yl)benzofuran-3-carboxamide;
and S,S-N-(2-((3-pyridinyl)methyl)-1-azabicyclo[2.2.2]oct-3-yl)benzofuran-3-
carboxamide.
82. A pharmaceutical composition comprising a compound of Claim 81 and a
pharmaceutically acceptable carrier.
83. The use of a compound of Claim 81 in the manufacture of a medicament
for treating a central nervous system disorder.
84. The use of Claim 83, wherein the central nervous system disorder is
characterized by an alteration in normal neurotransmitter release.
85. The use of Claim 31, wherein the central nervous system disorder is
characterized by an alteration in normal neurotransmitter release.

86. The use of Claim 32, wherein the central nervous system disorder is

characterized by an alteration in normal neurotransmitter release.
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87. The use of Claim 33, wherein the central nervous system disorder is
characterized by an alteration in normal neurotransmitter release.

88. The use of Claim 83, wherein the central nervous system disorder is

schizophrenia.

89. The use of Claim 31, wherein the central nervous system disorder is

schizophrenia.

90. The use of Claim 32, wherein the central nervous system disorder is

schizophrenia.

91. The use of Claim 33, wherein the central nervous system disorder is

schizophrenia.
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