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phar maceuti cal conpositions incorporating conpounds
capabl e of affecting nicotinic acetylcholinergic
receptors (nAChRs) for exanple, as nodul ators of

s R i SR, B e e, MERREE o g resasarron s

U6 t 0 et hods for treating a wide variety of
condi tions and disorders, particularly those
associated with dysfuncti on of the central and

aut onom ¢ nervous systens. Background of the Invention
Ni cotine has been proposmﬂbﬂhhmﬂﬁomunber of

phar macol ogi cal effects. See, for exanp|le, Pullan, et
al .. N "Eppgpresq;lt nwatmrggeéptesstj_)lpliawg}nca PTRQSH1Og$ incorporating
t hoé&nﬁ‘&ﬁﬁé: EdpabRYof kﬁﬁ'eétﬁh%&@nfcoac@tfyfcﬁ&ln% %&P%e tors (nAChRs), for
neurotransnmitter rel ease. See, fof exanple §3 -shi e
et axamplgraaumpdrz@éors eﬁapec@anqom@sl)ecer\mmwes ispemﬁcally, the o7
neupgphRL ?ﬁtg%éé Er?t xﬁ&e gbﬁ: Qfs&) D&8atdd xﬁgtﬁgﬁsi%gtreatm a wide
Rel ease o ty |ne and dopam ne by neurons, gn
ad nivariety Dﬁd;qndmoo# ami digirderg pattwslaﬂg ¢hwse egociated with dysfunction of

V\ﬁ.{e Sl Neur ochem 43: 1593 (1984); Rapier

cen %W%lgﬂlé?ﬁer‘é%ls SRS (1988); Sandor et al.,

Bra| n Res 567: 313 (1991) and Vizi, Br. J. Pharnmacol .
47: 765 (1973). Rel ease of norep| nephrine by neurons,
upon admi ni stration ofackgraymdof theJayemion, report ed by
Hal | et al., Biochem Pharnacol. 21: 1829 (1972).

Rel ease Nicof@/lak eéanrpr&posmu fh@ﬂﬁa nﬂMﬂ oﬁlﬂiﬂiﬁdlc‘éldgﬁ:bl ém:cts See,
of nicotine, has been repor

't TorrerRiGRagh ot e Enpios gt S5 191 195k Fkioighose effots
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has been reported Tot h et ., Neurochém Res.

265ak,1882) Regohl4:r ih%t €993, ewb&re Searogroattie jofhets qfemeotme are

stu a |nclud no. Iatlo in the cen

ner g%o§§seg.y elease qcl%)? %'fmtjf cgcwg?lgle | \;rogs 89?%! cfmmlstratlon of

GABﬂscoﬂhﬁa(; Haskdeéh t’éﬁort&i}’dyq{@wm&‘et alg llde%ﬁB&heﬁ&e& (Isey (19&$)d Rapler et
har naco 7:

1
ggd? s oﬁve“’fﬂcé%‘f ﬂ)e lll%*;p()lr%%)dlsﬁn%teéﬁlm %(PHSR?%§67)3)13 (1991) and
phasRCHl. 9ObRANaRR2NAY 1eY (1973)C atdidkdlo gé&?z?ﬁx‘ﬂé $Aleurons, upon

conp05|t| ons used for the treatnment of ain
di sadmiaisgatioged nidogine, dwshgshacpoSah be Hgll@t alaIBzochem Pharmacol. 21:

or LAY R JEREN oFRENRRY bBins Uod AR b ¥ btine, has

Pr obesadbpuged by dleryt sttal., 455z, Hiduﬁnacﬁdﬁz @89296 o1 (1977). Release
rrmre vari ous ot her, benefi phar macol ogi

Furt
ef  BEERIe by AGHTPHe UpER AR B e @é@eenrrsvorteg%y Toth et
exagp! Beurochem 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
Brioni et al., Adv. Pharmacol. 37. 153 (1997)). In addition, nicotine reportedly
potentiates the pharmacological behavior of certain pharmaceutical compositions used

for the treatment of certain disorders. See, for example, Sanberg et al., Pharmacol.
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Decina et al., Biol. Psychiatry 28: 502 (1990); Wagner
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Be niéibembadh, anes/Boinfigyt91: CSr @A29)DHoladipreyel, sl MMNSCherd. 40(28):
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Di sasv3iers, BCR)WOAB3062002);U.S) Haeﬂth@t 5383,1400W Betdherif et al.,
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5 69084 chRp&ianaret d
97/ 40%49 cUKp Pat ent A%S’ﬁf%’%% %%418&1&?4 usfﬂﬂ fOP%M@ a wide

EurGpe ot BAYSedisordgsy | ndesd; wideopries of ccmnsuad%lwq been repasted to
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pr eldirggposCVP omd NereogicanDizordersalidh; 34L9r (2062); heviaf and Rezvani,

e By B e o WDt B0 R PR TR o €000, il o

merd). alCuiAehNBEEERrg@H AN ﬁﬂszNEuerg‘Ic@ﬁBQBﬁb@fsaI uy @99 (2002) U.S.
di seases, behavi oral di sorders, anl tive disord

and B NPt ISV 7 L b torKilreehiptaby 36750601 1tp Signaggila, 1’5%’(/@4%99/21834
ONSdirzar 4ed 97Mbese y% Pﬁbﬁ%opﬁﬁ'i?ﬂiofn%ﬁ Ebg@ DRVEBRER Patent

attributed to CNS'd uncti i sorders
r es\iplicaipnf298:858.nappr opri ate | evel s of

neur ot r SAchuipg s b GRS AR RBY i RGerp LR diris S be ame
I ntisdueed;ican be attributed to genetic predlsposmon infection or trauma; or can be of
unknown etiology. CNS disorders comprise neuropsychiatric disorders, neurological
diseases and mental illnesses, and include neurodegenerative diseases, behavioral
disorders, cognitive disorders and cognitive affective disorders. There are several
CNS disorders whose clinical manifestations have been attributed to CNS dysfunction

(i.e., disorders resulting from inappropriate levels of neurotransmitter release,
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bet ween neurotransmitters and neurotransmtter
receptors). Several CNS disorders can be attributed to

wa 20eineeditency of chol i ne, dopanm ne, norepi nephPCIAIS2006/032685
and/ or serotonin. Relatively common CNS di sorders
i nc cCRES tSinteracti
o <R R B o SRR PRI RN o B B RS ntraciion
t y pedtwean noupotianfmaittets anéd rmumtrmsnwﬁ@seweetom)ecswmh fNiSadisorders
Creut zf el dt - Jakob d| eas.e .
par K Lo PR Pt rGOREYICPh Sbie” SPORuge, nyrghipenbiag, andor

dengidtb@in. PRESHRES botemEn Mﬂi@dﬂﬂaﬁ L’@tﬂh&byprel'slulﬁlld dghearia Learly-
chorea, tardive dyskinesi_a, hyperE nesi. a, rrﬁ Aaiz
o DEe, A haERer S G0 PP eI dPmeate Iobyhe, Aliheimer's type)

SChi QP HER AemdER! ATDEGNate@ RRER A Q?&@tﬂﬁl&tﬂhﬁb@ disease, Pick’s
di sorders and Tourette' s syndrome. The nA
chadisesser iPethinsoniimt Hech@ligy h2arkingasn discason L@Wbcb‘?jjfy idgmentia,

e L

Cur manih, Meentiogh daﬁcﬁ? dlsblﬂér,( 2008y, dyslemmdschizophrenia, depression,
interact with SUb%eﬁ) H{ave been proposed
to BRCSFLErMPH lvtel‘ilégof é‘P Rre FSphreni a. There

are a detkLASERRNHIRR eriftc &1 th OBEMRAL bBACEHES/i to occur in several
postnortem brain tissue of schizophrenic atl en S

Al s@ibiype e est cormgy afwhish ardhegiiPe and «f's ee, for example,
S OKbfiY @iy BRR- ENBK| TO490LERHAN aRIHes Mmﬁeﬁa& with the o7

Ni cot1 ne’ inproves sensory gating deficits in animals

andnéethsu‘p‘hp@haV@daeetBbm@Rwd do be umf@l ia7the reriment Sybéophrema

i nd t

T
Sc hischivpphenic apaBeihts.et Also, 2Rér8)is idPloved %ﬁc}loloacdcbféwt @ lsmoking

nol ecul ar, and. geneti ¢ studj.e senso rocessin.
o s g SeneorBER iR o S SOy Bl SRr D deficits
gat inghidlalk iafid tschlii)ﬁ%ﬁ‘iﬁi Blodltadt be the a7nA@HR subbyipy pedudsya gating
function in an inhibitory neuronal Bathma See for

ex aﬁﬁﬁlcét siyilal dordbnt seemiin sclpgophisgiac a P9t ramply keongl. ot al.,

(8‘2'18%% reanBﬁllé't C2315): 431371 98Ch @}ocﬂ@ﬁﬂﬁap%&edﬁ'lé?f’gﬁ%enetw

di ators o angl'ogenesi s, as descri bed by
Heestu&es] oétsemory pﬂ)cessjng,nm ptm@mstmtmm}r PHp auc(@@mg)oked gotential
t hes hon of su
R R e e A M
hav gelreeid pRth@pR S, ﬁS eia&fp%ﬂ?ﬁeeﬁlﬁﬁn ﬁ&hlenglcﬁgPsychzatry 38(1): 22
neurélcggenesn s and tunor growth (U sugi sawa et al.
Phr Brain Research. 106(1- 2): 88 (2002) and

U.S. Patgfate ARRNiGaki70RACHRY/Hi0d BsbeR) oEbsfé&' {oy bet BRdiators of

role of the a7 subtype in cognition evin
Re z aegipgeneyis; ra@@scpbngwﬁegfgh@ et@lS/ abtd- Invest 100 527 (2002). In

these studies, inhibition of the a7 subtype was shown to decrease inflammatory

angiogenesis. Also, o7 nAChRs have been proposed as targets for controlling
neurogenesis and tumor growth (Utsugisawa et al., Molecular Brain Research 106(1-
2): 88 (2002) and U.S. Patent Application 2002/0016371). Finally, the role of the o7
subtype in cognition (Levin and Rezvani, Current Drug Targets: CNS and
Neurological Disorders 1(4): 423 (2002)), neuroprotection (O’Neill et al., Current
Drug Targets: CNS and Neurological Disorders 1(4): 399 (2002) and Jeyarasasingam
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Neur ol ogi cal Disorders 1(4): 423 (2002)),

neuroprotection (O Neill et al., Current Drug Targets:
walkd) 7aneg1Neur ol ogi cal Di sorders 1(4): 399 (200ByTAnen06/032685

Jeyar asasi nganet al., Neuroscience 109(2): 275

( 20Q2)), NP ciRie109@):76 (Ridh i thiRlpain (RELG .

Acad. écL. (U%) 99(?%;: 83@(?8) ?2%%&5% ?roﬁ{}as rp glge(%%yﬁ glél\’?ﬁ’oc' Nat

r ec atgAd- st (UYM(131 3360 (A962N tiss acontly bespmeqogpioed ed t 0

i nteract v nd _hav en. pr e

t her api eg\é%%ﬁt‘%ﬁltp 9@% i%é‘.’e g6 P gtf"?%’n'ﬁegaﬁggﬁﬁ g%p%&bks and have

99/ G2&0FopRET ad/Be188iO B BAL bdRIST 946 B3R FPCPHIO WD62505, PCT

021 3580, i 8% 5360s. ey W B3pedsgorin (seen, et

02/ WQ5R/1635%;VreITS VD 02116356, Peah o 92163573 PCT3RD 02/16358, PCT
Radi opharm 44:

(19 é Eg}lle et al., J. Label ed Conp. :
785%? $BALY 3 3h dtaveisdit 2kt Psaphophaing 43¢ 32068 RN et ot v/, Labeled
11: 349, RAAIarANSs: T | c .
con'pco%%ds, aﬂ»ggmmn 7§tg 3%‘??5?‘33 ij{aﬁ%‘%q}"sﬁttgﬁ%ﬁ%? ' ?ﬁeé" - Lett. 11:
sub3t? (200d} anderefdrencys thersjrc | Amoagitiese emppunds, a common structural
qui i dine) | mlar. . substituted quinyclidine .. . -
conpmcfﬁﬂr1e dlg tﬁdg\(/) £ i Js{ll(t)m:ee% lflerrg%r tE %“’5‘? K%Ig'afl“m“"hdme)' Similar
mus sabsiitited qukaefidioe sombamds have alss besaCeportddSo Hiad @Niuscarinic

Nos. 5,712, 270 .t o. Sabb PCTs WO 02/ 00652 dWO
0] BSRAT: e e HOS Bk A0S 1 b9T0IE SH@IdPCTS WO

met bedoérantl WO PLAYEALi on and treatnment of a condition

or disorder by adm nistering a nicotinic conpound to a
pati ent gu‘@@%‘%tbﬁ besirabde & prayidee? juseful method Ufoh the prevention and
congbithht O o ShRiGHe S g £i &

to provide indi ]\%(?éualblé d{c,shlfd ep#%ggﬁlrl%%w e%tngcl%ﬁﬁw cSifpound to a
di sbtpat sus¢eptihle, to ANSulfeseafem)suvh tivohditien ot disbrar. oft would be

t he .Qf  those di,so rs the adm.nistration

of gi%p are?fgﬁécé%tt? 5&1%0%1816’ c{ugg gﬁffb%%r}% E‘?‘Hicﬁ alﬁﬁﬁsg&‘fefs\/ ‘8., CNS

i ngdiselisex) twithaiuiengptivnasftthabyendias oPHOse0d ot BY tHiadnfnistration
upon. the functioning of the

beneficial effect (e.q,, C ] S
CNS?{ abRJ’?‘%&‘glcﬁlofo(%vogmoaecO fHpmg gmiaﬁql‘@awgreésgegbhﬁvangeamotmm

si dpheehh@tdey. whith WRW SknbEcikl %Eﬂ(e%.,%b&@ﬁie%ﬁ&ioﬂ%%‘é@f@% CNS),
a pharmaceuti cal conposition incorporating a conpoun
t haPuti §aes mek provider anynsigrifleant gssoviated sidsogféectshalt wenl@ be highly

t he ti] : f Loning of the CNS. It
T e
enpingyats with aAChRy suth suthése chae hbvet the abtbeeal td &féect the functioning

funct i ophng 0f t WO U not significantly affect, .

t hodhh® EARE b e bkl PTb oof ach sy Wi Selfted in an
undasounablfficisntde affbdt €kd SindtPafhe, of ARPCKS] RRIIE nSCidnifideMtly affect
at t;ar di ovascul ar and skel etal nuscle receptor Sites)"

I'n RO S éﬁ%@?‘dﬁaﬂe théi RgfAnfialcie dnduae mdesitnbisy wdd dtsct (c.g.
PNadBREANI etiny RIRARIhICORr LCRERA BLbA: Pt G IR addition,
which interacts with nicotinic receptors at o not

musié oldl ke highde gesorable t@provide a pharmaceutical composition incorporating a

compound which interacts with nicotinic receptors but not muscarinic receptors, as the

latter are associated with side effects, such as hypersalivation, sweating, tremors,
cardiovascular and gastrointestinal disturbances, related to the function of the
parasympathetic nervous system (see Caulfield, Pharmacol. Ther. 58: 319 (1993) and
Broadley and Kelly, Molecules 6: 142 (2001)). Furthermore, it would be highly
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| atter are associated wth side effects, such as

hypersal i vati on, sweating, trenors, cardiovascul ar and
wgasd7roesgit esti nal di sturbances, rel ated to therCumskioen326ss

of the parasynpathetic nervous system (see Caul field,

Pha SN Braag

Kel ng?l% ﬁ/fgltgc ﬁde Z’ﬁaﬁ%& % ?‘g""ﬁﬁu rsf her rm?ré @ﬁgtwe fo[rJhe o7

be nAGhRy debtmeabfoe lho pca’mamte op h@rtamc eotditeis or dlsorders (e.g.,
SItI.Oﬂ re,selective
sub %e byt F%%’lt{vfeé%c’ﬁ%eﬁ% B ns‘g?lfaél?‘ﬁ Pé%’%ﬁ 8‘1‘{ F"&A@ ¢ gpevention of
di sakge rdsm(a@ @d thesmbtbﬁﬁ@bﬂ&mn@ (1.6 9B inbirvSroftiise e tise control of
and neuro as pai n) and for the prevention of tissye
damABREOsERes! bﬁ’a@f’séﬁii %erglpn FpEoyt eﬁgsuﬁl} c%mpoupgq., compositions and
neunfogt.ecti on and the control of angi ogenesis). The
present invention provides such conpounds,
conpositions and nmethods. Summary of the Invention The
present invention rel rea
derivatives of heter ogér‘ﬁ%ﬁ@’stﬁﬂtlut e it
di azat r Ty ptesetit kiayragion ptlatesrie eutide ahd cowpdeivaiitissof heteroaryl-

|ncI th nmet.hods aof prepari t he .
Conp%bgt] glged & ga%@ﬁlg@ﬂaﬁe; t]}hgg:{;ac ll;lqcaUSI r{tépq[sﬁ%ns including the
co npfmmdfj Mlmtmds pEmtpariag kﬂewombhtmfdﬁeiﬁb @d@oﬂﬁA o(% treaahdnt Ding the
i nvol ve ulatin e activity of the a7 n

subP%eo‘Jg@ i %39%5 @‘ﬁ Fhodiraferespman; én%%@aﬁﬂgtlng the
t 0 hERAl of the W EYATHR Qib%é ue raamm@érﬁ,tg%qe vato&eofaﬂe ebﬁ%ds to

subtype. The diazatricycl oal kanes t]dfl cally consi st of
1- aFﬁﬁl%?@"%@tsaﬁ’éfSﬁ‘%ﬁs‘@éﬂdtW tha a7 RACRR sbtyeng. The

substi t’l"l?emmaﬁ%‘éic@ﬁﬁ%hesg yacl:o%sét eri- za'gﬁga%c%he fused to
ring heteroaromatics, such as” 3-ry din

5- pyyiretidiienyihg. m)Tm Bubstituewti hﬂueraargl gIOUm:IaEade ior écmbgabetrcd ring
the iazatri.c cI cond ni tro

pyrr g‘f’”"a‘ i'ne Riatig y 5P Wﬁl ia?(ES lérhm%’r g’l ‘glgo%slﬁﬁ%a(med

( andiectlyytp alaiﬁazau&wwael)aner Tas s@bﬂdaaﬁhjﬁ@g@f &rany byrrohdme moiety
roup

N-aryl car bam ea type derivative)
gOﬂﬁO%’h?Hémtg eV ‘é“e%Peﬁ(’f?’rGi‘ngnyxp %Féﬁ%él?lfl%’/%’twg ﬁl[ fltbgl'ty agﬁléocarbonyl
r eqmram&r&nfo%iﬁ&tea e iBtaiAg AP, at certain nAChR

subtypes. That e conpounds nodul ate the activity
of cer tﬁhmcmm%@bbwés prathetapaytia rapglicatiensapquiGh R selective

su biﬁf&&ctloﬁ ng c&%n{]ﬂ&cmyr\ﬁ)éﬁ)gp r '?ﬁdt %b Itk% c%ﬁ‘fp 8%111({3 Xn(}dgyg?er tﬂe activity

muscarinic receptors onpounds can
adnphicertar @dChR sabtypes, patighlbily ittent7 nd ChRf sibtype.hand do not have

funct i on| of. the ce tral nervous ste CNS

wi t AgUE S gn?cflv%n‘io ?r af P ey IF?%’g S e?é%t 8?’?‘1p°“nds can be
su bhdmmﬁstdrétﬁin hxammt fgfigedtaptaffatt the finddosity WP destdhabll Ssrvous
side effects , .W { hout apPrem able activity at

gan§isieh K%N%Wltéwms&lgicwsaﬁfe@ Thg\diore &5opRier shyrgt that have the
MUS B&iehiiHl Go " RERR HdSdirabltNEde effects (e.g., without appreciable activity at

ganglionic and skeletal muscle nAChR sites and at muscarinic receptors). The

)

compounds are therefore useful towards modulating release of ligands involved 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
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conpounds are therefore useful towards nodul ating
WO zr()@}/ g of ligands involved in neurotransm 2006/0 2685
out appreci abl e side effects. The corrpoungs can
used as therapeutic agents to treat and/or prevent

SRoGAL %e&la?ﬂ'o?e%ﬁ&f 't?e@fjpamén@ rbuéﬂef)tﬂﬂ@tté %hv‘u[hdﬁ@r ﬁ'&!t depression,
neurotransn] ter rel ease. np es of such disorders
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R
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str e Co ds al.so usef ul
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anddigdrfi@s;t aﬂagnewcblﬁﬂﬁc baigs préent HSue Aapags)ded Hasten healing (i.e.,
sel ective for the a7 nAChR subtype, they can be used
t o PIPEde eEeRTaierfioasRA rentohel agiogenssisker s (e. g. ,
schi zophyRNbiBrm £Q6HYa Eefnﬁpdéitﬁ)% defvide @BEpddeib A& N Gndividuals
pain), prevent tissue danmage, and hasten healing
(i. %lffenpg fomgwich conditime toe éispers and exlgihiting cligipal manifestations of
ang ar
nLSRSAR S o TSRS TSSO FOTAEE SN R
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msml f es%(g) I gggﬁ(il %ﬁff eé:? Ee? ag% | Iﬁiggﬁ% F‘ﬁgaso eléxiqcologlcal agonists

C 0 NR@SdotihRMScepond), A8 (IDTRddRShdufor@hdritibr séerefd) ditd Benb®prevent
(i) exhibit nicotinic pharnacol o% and affect rele

NACHR SpRDESSS (the gsympms assoglatsth av i’ B g fliesasesa g ot é‘%@twn the
al HngRiuhdl favk FELRHGED 1o @Wﬂc&asb)théfaﬂ%e%? nAChRs of the brain of
neurotransmtter secretion, and hence prevent and

s uplbie @stienth@i) syhibit aeeonstestveneidtsvind Hiip idse emipbevad éns effective

b 50 chl SRR B Gk MBI iy s i

pat bleod preésuré aieK héaled faten eugmcﬁpamntnegzttivv effedt§ epdrstharpdstro-intestinal

(ii1) . wh | oy i n_ ef not se .
ap DF%%’I g‘gc 13 g %FeIF'@’: “?fgogﬂe p@?”&’ﬁ?efl?‘éaiﬁ?mposmons
i Nc4e ao%ﬁ@vadntobéeowe RAE SHEYiGe NG REAHE td PeRention and treatment of
significant negative effects upon the

gastarions panditionpar disardess., and significant effects upon

skel et alp CRIReS

bel i eved %gﬁ%g%%?‘g an '%@ée?%%{? F{\? Fe\f,éwkl%th regar%gg}%%alﬁéd%detaﬂ
pr eingh¢ desailed Wescriptiert andrekamflesset fothdelowvndi ti ons or

di sorders. The foregoing and other aspects of the

present invention are explained in detail in the

det ai | ed descri pt | DetatladiDesceipribe 6f the Inventivh bel ow

Det ai | ed_Descri ption of_t | nventi on The npound

descri bet!h&Map {‘}Ssc P‘?‘ﬂ g?rﬁlnne Ve ifuctres ﬁ‘@b F"@séeﬁfeé%}‘ted by
by Fesfmin 1.1n Fornmula 1, Y is either oxygen or

sulfur, and Z is either nitrogen (i.e., NR)




or a covalent bond. Ais either absent or a |inker

WO 2087@d8ds sel ected fromthe group -CR R'-, -PCR/USR006/03EESS
R'-, -CR=CR -, and -C2-, wherein R and R' are as
herei nafter defined. Ar is an aryl group, either
car bocyclic or erocyclic, erther nonocyclic or
fused pol ycyclic, ubé?%hﬂ{ed or substituted; and Cy
is a 5- or 6-nenberged heteroaromatic ring,

unsubstitu or sybstituted. The junction between the
azacycl az®ybi cycl e can be characterized by
any of tih | ati ve and absol ute

st ereoc ' onfi/gurations at the junction sites

(e.qg., R or S). The invention further

i ncl udes pharnmaceutycally acceptable salts thereof.

The conmpounds have g@pe or nore asymmetric carbons and

can therefore exist in the formof racem c m xtures,
enantioners and di astereoners. In addition, sonme of

t he conmpounds exist as E and Z i soners about a

car bon . CRFHGHuLS 5"?" i egﬁ%‘? dy %%11 lor g&iﬁﬁ,ean!d @fs‘éﬁtﬁéf%trogen (i.e., NR"
i someri ¢ conmpounds an theld 'm xtures are al 8o

i Nt erdedalen toed wAtihiithet fhserg oo p dinkdr spdves pelegehfrom the group -CR'

i nvepnt i Q0. T mel NeSiNuenti on 4 ncl,udes 60 Wnds in .
ST Wl o S {RE oy Cor eIy RY 0 R 3t as' Bbreinatter
ni tdeiged Ak id Wgrmqi, SUEY ieazbb@@]].cic biyheterogche re;'/daer monocyclic or
gr oyp- cont ai ni ng nctionality, rm an am.de or a

0 c56d. ebPYHiSd iwgswéﬁ?réy Stbtaﬁ@:e al_ﬂﬂi Sodt [y 51 & ((hgembered
car H&&Mhoﬂﬁt@diﬁﬁg} QpddLitLR of k&ﬂﬁﬁﬂu&ﬂﬁ!T’h& Xm{éﬁoﬁfﬁé&wbéh the azacycle
linked to the carbonyl groupcontaining functionalit

t hr &ndgthe apabliayele xan g charagterizied bytane of theetarionn ralaiive e gbsolute
co e

RSt SagpaLR 6 ARSI G, EOU B0 oPS). The
i ncinvelg®n dinidyek inghdepshatmaneuticatly a@eptablb ewltsetheref. iThe gompounds
BLL Ie %{n% 8%Wg%i{§gxg§1%g§:g:%b§§s al ec??n ﬁée;reeffélﬁcelxl%g H%llf) form of racemic
I NnChixd@ss, Shimiofets b aliddtetddchets dnGkitiok) somaldfyhe compounds exist
preferably. Cl-6 al kyl. "Substituted al kyl" defipe ) )
KA E sradoi e%omﬁ@ﬁ?guw cerpon-carber dable Rass é“atgesaé?c{}ﬁ@aal isomeric
bel Qdoin@ORaesdi Alknibd fte Also 3REhIEY to BSwWHEIRIhd\RDHE § the present
“arylal kyl" refers to noieties, such as benzyl,

whergemioan aromatic is |inked to an al kyl group that

is link 04t he indic i 1] i c f
Fornulagﬂﬁlbgkbsnkgggs?#F%Fggﬁgﬁgﬁgfleﬁﬂggfgﬂggqﬁﬁﬁptothe
ar ydiatdtydyclsuitsthe nitregérs ofrht IpydelRiisunting, iby wenatt®ngisgroup-containing
defjned bel ow in connection with Ar .and . us .

nor bR Soraliyo ipibe 8 Ao st gha B A Hiay B bR directy o
pr efhe rcaibbiryl Zrovp@n@inideRibeioaglity df i tHedinkBdl to the carbonyl group-

het eroaromati c rings and pol ycyclic aromatics

i ncYAINBE Sunciinarity tronghhiiekddAar SHERIBIOkN dhprinvention includes
het &bt CohthilISiazatricycle, containing a 1-azabicyclo[2.2.2]octane.

As used herein, “alkoxy” includes alkyl groups from 1 to 8 carbon atoms in a

straight or branched chain, also Cs.g cycloalkyl, bonded to an oxygen atom.



As used herein, "aryl" includes both carbocyclic and

heterocyclic aromatic rings, both nonocyclic and fused
woabyrogediec, where the aromatic rings can be 5PCOUSB006/032685

menbered rings. Representative nonocyclic aryl groups

i ncl ude, quise@‘h@reﬁl‘)t“ahdym In@ﬁdésostré?glﬁrﬁﬂam bt @fb)ﬂ:hed C1 s alkyl,

pyrrolyl, thi enéz Y yrimdinyl, oxazolyl
i soreefsly  Cipy eyl v Ub$trwtdféza§k39f deﬁmsazﬂwly substituents with 1-3

' SOEJUS%QﬁtXL%&ﬁHe&&?O\i/ %&m&ﬂé&%ﬁ%\:gﬁé’é&.' c aryl
groups are ose aromatiCc gro at 1 nclude a 5- or
6- nenber Asl usgdohatine* a;yla]kyl”enefa:w tommbiedes, isnch as barzgl, ovherein an

i t R
o BmpBP o ieR b gt el & ket i RSP Posiion in the
ant beagRing of FoEalldsZl 6e2. f‘mlﬁtedlag%mﬂb béfineb @RZHiEyl kabitituents

benzot hi ophene i ndagzol benzi m dazol e, benzt h| azol e,
pur ™ I]'Féq %ﬁi’i Sng S% é‘&?ﬁlﬁﬁeh’@’l in Gunegtiqnith Apand C

pht hal azjg ﬁsed%fe‘i}ﬁz‘ﬁ&lohﬁﬁ@” R NAR Nt 'i‘@me?nb%red preferably 5- and 6-
napht h)()rl di ne, ter| di ne, carbazole, acriding,

phefgmbpied, fﬁh@iﬁf@t and eterearomtisrringa 2né polyesishc aromatipeinclnding 5-
use ]

F unca P8 Ehlpbied 60BN I LML AL -z,
vvher e Y As else'd Mm,a‘éaryiéﬁndml:és Ibethecanboc&shcum:eldhdmomhq aromatic

s are r ed r| het er oaromatj c
or STPE S8 Bt pR) Bl FRStise Shfre Atk S en grn be - or 6
Py inkindedRy ringd. UR eppeskntatddsr rhéﬁo\é&chctabyl Qips inRKAE O lave not limited
i soxa pgll yI pyr azol yI i mdazolyl, thiazoly

i 50f%;DksRyly Furanyl RyW@LL fodeny}, myndanah AvFipidiagl, arrzolys, isewpzolyl,
11N €m B d1AU thidYBRAL L ]

di aié%’?zf". %:ycl o[ 5. 32 2.0< 6>89t3%é<gglar%@;d?engke cguseg polyeyelic aryl

uns gle8pY Brst s propatic l%oupg kibati ingludel anh+t pr 6-membgredlaromatic or

i ;E étéx{o%%ﬁltaﬁ% Ir’lgéjgshosngg)g @ %é/u l{lﬂéﬁ% lég.ilg& QT %{?o cﬁ/e%lregéﬂtanve fused

su bﬁd)lyd:whe dryh pphipd fapide haqihtha(eﬁe,ga.nthrd%pneﬂmdoBﬁme,thdlé, ,isoindole,

- NR R -3, -CN, - , +C2R1, -SR1, -N3, .
O:%azmraﬁ., beﬁﬂ%&p&new mdaa ) F@enmmn%’a(zés mbenz’a%%(oﬁ Rpurine,

1, q@héIReR boduifdlif, cmaolR, F{)ﬁtheﬂz{ﬂﬁec( ﬁzolmeo ( oxahne 1,8-

1IR1I1IXNR11SO2R1, - OC(=0) NR R -NR C(=

- soptuhiriding,pferidingreasbgrre, agiftinee phsnaaﬁ@ Hhenoahlézme phenoxazme

I ndiyd Surhéy hydrogen, |ower al kyl (e.g., straight

chain or branched al kyl including Cl-C, preferably

Cl1- C5, sﬁ@hsedélem hycqrbcmyhgﬂoup-gwntammg ;flgpgwl)ahty” is a moiety of the

cychs Yy r al kyl (such as

be nggﬂ"ﬁ bfu}h ﬁeé%gll%n%%aga\é P%m Pe %’ 6. Rland R' can

al so conks meed berém; HCe gtoupd arel Snadd 6¥iﬁﬂmﬁeped ﬁﬁg tetefbaromatic

her ei n, cl oal k adi cal s ta| om, 3 car bon

at o%FQ“PSExgﬁRJF%t%Ye Cuiigrongt dncli pwlal&r%an Lgfuranyl, pyrrolyl,
| NCinkkehol, o%ly@ﬁé%x%lyl |ﬂy§ﬂzbl§*ﬂ uhﬂaz&?ﬂ%%&l?l?iébthazolyl and the like.
cyclobut cycl opentyl’, cycl ohex cycl ohepty

cycl ooct];}/aﬂmdgglb{z, ap r@y nas well as the various pos1t10ns on the 1,5-

diazatricyclo[5.2.2.0<2,6>Jundecane ring, can be unsubstituted or can be substituted

with 1, 2 or 3 substituents, such as alkyl, alkenyl, heterocyclyl, cycloalkyl, aryl,
substituted aryl, arylalkyl, substituted arylalkyl, halo (e.g., F, Cl, Br, or I), -OR/, -
NR'R", -CF3, -CN, -NO,, -C;R!, -SR, -N3, -C(=0)NR'R", -NR'C(=0)-R", -C(=O)R, -
C(=O)OR!, -OC(=O)R, -O(CRR")C(E=O)R', -O(CRR"NR'"CEOR', -

-8-



pol ycycl oal kyl radicals are selected from adamantyl,

WO 200002381yl , nor bor nanyl, bornenyl and nor bor reEryUS200&032685

used herein, halogen is chlorine, iodine, fluorine or
brom ne. As used herein, heteroaryl radicals are rings

R TR o S, i -

or nore heteéeroatons_sel ect ed .
f  OIR'SOuRY eWhers RI dnd R" aredndividnalydrydrogsm apyyes 1} (egistraightehain

5-nenbered rjng.heteroar D] LAcl

oy PF QPgieied AIRE SR Gk PO G G 1 o i, ctol, o

t e4dopRY] oycRAllyDhERBOYAY, abX amplydkdf(sushiasdiohzy), and ris an

6- meirbered ri g het er oar yk noi @hg&s,ﬁpl nel ude epyvbahay!

py rtpgedl fraga L tody Ra2pdhy| cangfso Pt and

pyri m digdylccAl for&h eERIJAG! r@tficalls @onthiar fom, 3 to 8 carbon atoms.
het er ocycfl c 1or eter ocgg/a(il yl luér %%I gal Sth%?tlﬁé:?oe eyclopropyl,

Lg{fgra rrmtesﬁssuteaf; em; o 0 o %“smb f@ﬁjé:ﬁ,eg,l ni Asre Qgdnherein

Exﬁﬁf}f?@%ty ofy‘é?ﬁeﬁ I%’cﬁéﬁ’o@ég’?i&gﬂmide%%s i ncl ude ,

butpoBicgcleuikyl radidalserte sadectqul foan ndinveply], besrasile pptRgymanyl, bornenyl

pyrrqlidinyl, imdazolidinyl, pyrazolidinyl,
i sé’PﬁF‘S‘g’B Blnyl, thiazolidinyl, isoxazolidinyl,

oxazol i gigiybd hapéinHaigbmiglchloting, iatnyeg flagrinean pfoming

t et rahydr of uranyl .. ampl es of . suitable . 10
phar nac et peed) hspeige Egtﬁ‘i"ng‘ﬁf éacg%ﬂlst & Fiags, it icﬂ%t?laaﬁ?xg 3t
ac: er?gé}.i;,&%};&@raﬁﬁ’l 4 $r $URdnIRSs, GRllQTibglene br miotadlbeteroatoms selected
sulfat e,

osphate, and nitrate; qrganjc acid addition
sal frem supgenasiae enhnigogegal Bremales vé ,sm}?m&p‘%-’aﬁlgg%f?‘? ting hetéroary!
succi nat e, | ac ' Ethidz8151, tidb8i, tetrazolyl, and
oi 1 Paiefies %P%a@’wiﬁ %Hid%ogyél JBLAVE: i, ik, tetra

) ate, methanesul fonate, i1
P- t Bhrahes ulEkanplbe of asitabls compabered sine: deigiopty] Juqigfies include

am no, acid suc S aspajtate. . " breferred.
met By Pé’“g'EFEWE}’apé’ra?g‘éf*’ﬁ ngacl ?%%%ﬁpot gls& S%M;‘glle t)re o ‘
al kal i nea@agdimerat, &hetaatyolic serc hetamepagh esticats igelide dpgg with 3

calciumsal t; ammpnium salt; organi c basi |
e ol impempriine i ahot b RN BT 157 5y G

sal §::0PLC Ok touitdbl CHerOReNY tndfeiBeinsitlé, buamd not limited to,
N I\#]{trggébtf: ot*a%g)tleh%?f%f suitdhlCHgdredie i

enzy enedi am ne salt;, and salts with . .. ..
bas pipecdinytomahaliskoraboinys imidaelitiny Rgp Bt hizzolidingl,
ot i BGrYa, b PRtaRE, B P fo pa e Rbtopyam and

eth at es. s are provided as
desgduiab@ofutunyl. S. Patent Nos. 5,597,919 to Dull et al,
5,616,716 to Dul) et al. and RUBGHLES fnohnic acid
al . As ugﬁinﬂﬁsr@ S?}fm%eeW?caeﬁtgdr%ﬁ?? & §‘§‘3&{%§%e r e_Peas e‘eg‘%léf .
%dlgl{i](ﬁﬁ@ﬂj ?]eﬂﬂs stch as dhgfrﬁ?,Sﬁdrnﬁ%, dﬂzﬁateepm;ihatej@p@nma% lozgnmc acid
et her the conpounds fung¢tion as agoni sts,.. pard|
3 ¢
Adomitien GfisaehgbrFHe) ERFIFHIE WORRBUNCLCHRlE il slveolae
her ¢l il NG A ! mAkfe, TahatateliefendsOlforRGE bydladebilfoaate, and
dopam né, norepl nephrine, serotonin and gl ytanate, ?kn?l 1
t he ascorbate; salts with acidic amino acid such as aspartate and glutamate; alkali meta
salts such as sodium salt and potassium salt; alkaline earth metal salts such as
magnesium salt and calcium salt; ammonium salt, organic basic salts such as
trimethylamine salt, triethylamine salt, pyridine salt, picoline salt, dicyclohexylamine
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
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conmpounds descri bed herein function as nodul ators of
WO B023514T07 € nicotinic receptors. As used hemngifiysaadt3268s
‘agonist" is a substance that stimulates its binding
partner, typically a receptor. Stimulation is defined

in HRGtes ORE&ééenﬁﬁvé s &%&dﬁd&h%ﬁ AES8ENin OIS, %bénmos 5,597,919
appar ent I n he literature froma di scussi on herein

t hato Drdliet sl- é dompatd Behetiah agd £.863,830 @Rusebeb#lce t hat

I's accepi eﬂjse&‘% dl%ﬂl n&ggtpzinﬂntte%rwﬁ’d}e r%égségsoﬂb latecpf tlﬁcreased
particular bin partner under substanti a m’l"ar

ci mrudmteamdeslemdmg mnewhahadthbycompomeisofun@ioml :hs agvmstse partial

art mul ati on. be define ect.tp.a
ndeomet o AteedBT s “Gropiids S PLRERRSR gt ot are not
| ndlitaRel 1BYadetiiRbERLE, Hé}ﬁnﬂlﬁe hb@piagifing, tsetonfibdiid dhitamate, and the
agoni st with a _binding rtner and u(fan i ncl ude

AT SuPeRRds despeleado hered Higgiomat apofiulaiors »of pagy 9k ere pigotinic
a spbsiqance that inhibits its binding partner,

typically a receptor. Inhibition is defined in the
cont ext Asfused berpay arf ‘agbrist” dsa supstange thetystialages s bading perter,

t he r
n%glcélgf aa¥e‘é§})‘%oxf é’cIthﬁat 0 9§§ Setﬁgﬁ('gtger hﬂex{ P@&g ggrglgltﬁglgassay, or
as @any Bagppatest ih tha lﬂalatdhaﬁtmgnhscm;s'ioncﬁerdm thappankes @ wbmparison to

bi nd t bst a t | | “
ci LR R R isc ARG By O nBGRGY cEien fonfogoR of the

ar t pardidiir irddid@rpap@yt dedabitaaBilykintilar Sifettant® a8 appreciated by
decrease in a particular effect or_function that Is

i ndessiisiall inithe et Semuistion may he definsAvath srFnert tq an increase in a

bi Nl fGup VB BGNCHRE lls Nfdudélp btk kil iQrad i O 88 hesdist-or partial

As used herein, a "partial agonis IS a substance

t haagopisbwitlie binding pemster gtd @mmnlndataﬂmﬁermffe@tg bi ndi ng

part ner ng e e f

conpl et e’ll&gakﬁstié“(zilE}l%ﬁfnﬁ11 aa%%ggrﬁgtaésgaﬁ%us ot | n'ér&ﬁ%%/ﬁtg%&}l dlmg%armer’

ac cigploaity steeapttar thhitbtiorsiy defist] iatieicuntest.of Hte pattichlabwsay, or may

recogni zed t hat .stimulation, and hence bition is

o RoghmareRt i e Moy o S dy SSihpORRAE thob P Al to o

S UbBEBNEAEbSEcE Ehatl RfdcEPELRAS 2R GROISE Dr af NdrkORisS 0 the@articular

partial agonists. As used herein, "intrinsic

act bipding vartnsy undarfsplsiangially sigyilar eiicumstagestes daprecipted By those of

bi olio@iL L & f]ﬁﬁﬁoiﬁ%g 'h@%soeocfefﬁlg@wﬁh NG (93 defl8Ese in a particular

conpl ex. Wth regar recept or phar nmacol ogy, the

coneféeet of dunghom thait rig mdnsﬂdcbsamtemttoy ofr thefahtagerdst &itlo @l kinding
Wi | | R context of the binding

par’?ne?r’ ?“d can|rmec(1:ue(%tao?7q nlcgegtr?g&? conpl ex and the

consi der/d ued leteimna apdrt1al|atgymstélie\aamasmeathaxapmi/ided arevel of

bi ol pgi.cal outc . For ex in oITe

o AR Bt PRI Eoh apY vt fy T Ain P ot Bl or

on édﬁﬁ)léiarahta éﬂlﬁrana%oy@n{maéﬁ&&eﬁy &ﬂéﬁh&?tw\éﬁhﬂ/&&i for agonist

See yer an Boddeke ends Pharnmacol ScL, 14

270&10(“1[1!)93)It with hecregommived dhatestimplgtioy, and hence, mhlbmon is defined
intrinsically for any substance or category of substances to be defined as agonists,

antagonists, or partial agonists. As used herein, “intrinsic activity”, or “efficacy,”
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.
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specific evaluations are relevant, and how t hey m ght

be relevant in the context of the present invention,
waeizbd7/ee1apparent to one of ordinary skill in PO®Ua2E06/032685

In one enmbodiment, Cy is 3-pyridinyl or 5-pyrimdinyl,

Y i Qe HARnd a%oinﬁleﬁ 0@ YR QAliahans G’iﬂﬂ aenhgz RRs&to alpirticular

anot her embodi nent is 3-pyridinyl
py r bipdogicaldutcomej dop Wgrmie iy sinse ¢ifcumegaees AREIngcagtivity may vary

absfeﬁ%nd:%? oft thd! Eﬂcﬁgibggbﬁ@ [ﬁ%sse%er stémpﬁﬁ%lg% gegg%oa/er and

I'S Ooxy oval ent
A |Bodxlek¢ n%emksﬁbcu*masol Scm al4{'k)u 20 (29830 di Wibate, such dogtextually
m di n

o (et e Seos wBKI R, o e el B SRR i sgneent of the
conpessatimveaditionheillpe apgitdnt tooreE bdinatyukilliehe art.

5-benzoyl - 3-pyridin-3-yl-1,5-diazatricyc 2.0<2,6 .
>3undec§ﬁé’ne r2:¥nbo§l1ment 8§ is 3-pyridinyl or 5-py1¥m}dlrly? XZ is oxygen, 6Z is a

5- ((?ovgieﬁpﬁ&ﬁeﬁoxl ik -aBsddy. I16i RoBe bmbodem&it2TRLiE I3o4eldRlyP or 5-

0<2, 6>] undecane,

5- (mmmdwb cif PEYEY.-Bisitrageh nncBAy$ alisers.- & & thardrombpdiment Cy is
5 ( 4p$lil O}rﬁ (JDW@S% B[ylrsl o&;yﬁen3 a] cogalgl ta]%(g"tdf Iar(l:c%/ is [a linker

. 2. $pebief, 16a]fourtematodiment, Cy is 3 pyndlnyl or 5-pyrimidinyl, Y is oxygen, Z is

5 L%“%&%g%a?hﬁ 3%%%8pa£%rldln 3-yl-1,5-diazatricyclo[5

5- ( 3- chl RdpademonIchmpoddMs bEthep@sent inlveriod iichader i cycl o[ 5
. 2.2.0<2, 6>]undeca e,
5- (rbenrerBwitingg1i-1.3-digzatrigydiels 22 092,65 Tendgcamer i cycl of 5

. 2. 3{@ﬂ3@1@‘5&n§5‘ﬂﬁ§- ﬁ?dm 3-y1—1 5- dlazatncyclo%' 2.2.0<2,6>Jundecane
br ombbenzoy i din-3 di azatricycl of 5.

ZS&Qume@béb&-pmdm 3~yl-1 5 dlazazlcyclo[S 2.2.0<2,6>]lundecane,

-( § 6£ El&gg? T nég%/ !’é-?g]:g?dlﬁ)-\é r}’l— !fdlgzaﬂcyélo[%.ﬁ @%J]h&éésdn‘é[ 5.
(i{boﬁmbmﬂyBi)yri‘idipwy‘ldi,iqdiazayﬁoy&l,oﬁi 22,6226 lundechns] 5.

T R REHIR PRy o ool A0 R FIRYeERps. 2
2. Q@cﬁéﬂoﬁé&@ﬁﬁ-li%yndm 3-y1-1,5- dlazatncyclo[S 2.2.0<2,6>Jundecane,

5-(3-i od [)-3- di I 5- di t lo[5.2
2( @-&I Daob nz o%l&%g)yng%r.%l-yl 1,5- ma%/amcyclo[S é g 622 g;]%gecgrge

5- (ffg?,z Blgﬂg? &%ggla-% ﬁn&%@ QL1 didiridyc R 512,860 b5 e GdcRle>- 2

52( ?—(4\‘Eloh3ﬂl:b@021¢‘§+li)&’ﬁ®inf3yﬂ+ Igi-giagatydyclo] 52.8082.6t jundspaten| 5
2. an .

s (S REERSTHIE S F M 3o ity ol A2 U APIessRer of 5
. 2. 2(Drdpbenpoylpdopidin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>Jundecane,

> (g-_(ge ; h%%?gﬂgi%ﬁé&-é r}X dcilazatnc cloﬂS 2. 8 IZag ﬁﬁrﬁde&}’ gl ol5

(é’-ﬁztﬁieh@meﬁmmyﬂy}m& -PyL 1, SlidRzarideld[5.2. 20 88 untieaé, O

0<2, 6>] undecane,

_ (3(Grecthobyposd Synvyid-hyk 1 Sdizarigrelal 5. 8 2 @3 Satundesiat o
.2 e <2.6> c
R AR oA it S eoaoplqf5 2202 S pundecons,
25-22-ﬁleﬂ1,oﬁyﬂeuzrdlée’ap§m,dm-3 yl-l 5-diazatricyclo[5.2.2.0<2 6>]undecane
| t.hi ob | i di n-.3- | zly,,0: di

o SRS TR T PYS ARl sy s
dl n5-34 )ﬂetﬂoxﬁyedt@l)ai 153}1@&93-91 ﬁS&ﬁaﬁéﬁJﬁ?Bm@ﬂiﬁﬂecane
o[ 5 éwgﬁlg ?Pék% %qé(gn Igyyrl-I l(y cﬂazatr}éyclof552 2d W5 g>t]{lr|1(ﬁ%ane
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- (2- phenyl benzoyl ) - 3-pyridi n-3-yl -1, 5-diazatricycl o[ 5.

WO 207824342, 6>] undecane, PCT/US2006/032685
- (3- phenyl benzoyl ) - 3-pyridin-3-yl-1,5-diazatricycl o[ 5.
2. 2.0<2, 6>] undecane,

2( gf(g%;@%ﬁé%g%g%yﬂ&ihlﬂylﬂgs'idi‘ékmﬁoy%ro{b BZ9k1 be)yadaahie,
- ( B-(patigptthivberzoyl) P-rErigip3-vi n-diagatrieyclol 42 A PaEFT R ICRYS
(SIS 3y L a2 20 2.0 endecen
J55¢B ghaiylbenysye]-pyrliR3 §2,56tzanitpde(Ad: 2.0<2,6>Jundecane,
e R o RN 3 dladiterbrs 2 28 2k L o
- ( 2-@haeYdkbieban2 pyidin 3=y [3-dasatrByyibEs 2. 50, Glandecangc |
o[ 5. 2.2. 0<2, 6>] undecane, ) )

- ( 3-@roeyeyhenspeh3 Byndind-yivh T drrairieyelpl %2 505 GoApder sy |

o[ 5. 2 AreDs53n b UNISGARE.3-yl-1,5-diazatricyclo[ 5.2.2.0<2,6> undecane,
-(%-%ré‘ﬁy?’%ﬁi‘g’;zbﬁzg’%?-s-yyrid’?zrm-s-yy|g| 5. di'azat ricycl

o[ B-@-pheptthidshapybScramidin- -yl—l,5-diazatricyclo[5.2._2%< ,6>}unde ane,
] (2%5 %ﬁ%g}?ﬁnﬂo ;é}éig}{g%:ﬁ%%%-wﬁsﬁka-zéméycfﬁ[ﬁé.@%,@yﬁinaéo'an@,

- ( F-Qlystraj tidbeytoyt) B-myidind -mi- B5 yiazktrigycit 2 &0 Sy Hodesng
.2.0<2, 6> .und e .
AR i Bl ey G202 67 ndesences

. 2. &2 AIVRASHBIByridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>Jundecane,
-(2-trifluoromet hyl benzo I)-S-Q%{i?ig-%kylké SHdiazatr

| Cy%(%{}@p@egzqygé—@g]qu}m{g&ﬁ-@’laz eyclofS 23 0% 65

- ( %—F%@g&%%g@g{%ﬂ% fé@é@?dﬁ-ﬁyﬂlﬂﬁd@zﬁh@yﬂdﬁ.Q.25)<d16a;ﬁlﬁécane,

icyc 6 n ane,

- ( 45-(3-rifhoonstiolieyrdydrizewyidin-3yhpidiazatrigyqls £.2)<di0zJupdpoane,
i cycl 2.2 0< > €2 1.1 &di . . ,
- zﬂf?@“ﬁ%ﬁ?ﬁ”&g@@o@ﬁ@g‘ 33k gidiasgtrieyelql5.2.2.0<2,07 Jundocane
ycl {Bdigethylmiindehroyt)Scpymein-3 -y1—_1,5-_diazatricyclo[5.2.2.0.<2,6>]un.decane,
;/ ((: ?%%%@%@n%é%w?ﬁ-? -er- i ,g-ldri]afzgﬁ‘ixgrclé[S .%fZ%@@ﬁJﬂdQcane,
" (4sdi i e PyI-1 JidRediripyold[ 5 B 2dl<azedumidecane,
61 s - o1 SidnaBryoldls esne
“( 25éz—hts}awwlmﬁ%)y;-yyl"siili-;’a-rﬁ-élﬁrfll@@wcy?l?[é-zoﬁ'%?a?r]‘i"%f\?%ﬁn&[ 5

2. 2.05 CRANGdin-3-vl-1.5-diazatri 2.2.0<2,6>Tundecane,
SRR o o e

2. iz(Myﬁjdﬂ»qmnqté)a&pmdin%—yl-l,5-d1azatncyclo[5.2.2.0<2,6>]un ecane,

- (43 T DR QSRS BirRi5 -85St hirtoycRo[B DAL GRS,
2.7 é? Tﬁh? %& ne: ’ 4 ’

- ( 3542, didehbtasobenoayB)pyddipsyidi, rdBzanticycloBs. 4P 42467 juadaspue,

o[ 5.2.2.0<2, 6] yndecane, ... . .
550 diar O Sy EaidiF Vhh-SrgFeyelofS 420267 ungecane.
| o[ 3.(RapRtR 1 ABbAIARSRMER-3-y1-1,5-diazatricyclo[ 5.2.2.0<2,6> Jundecane,
;52&@;.{.555;3;’&;5;@20 o1 Dy dlos 24 035 3Rk,

~ ( ”"S‘gﬁag!}bi %%’B 3@39—@)&1&38&/-& IsChidyaBrcydlofis 252 6486 aiinide€are)

o[ 52202 5<¥ >?lE etane, ’

- ( nSx(tHidn-RylehibeuyBedrpiridis 31yl iSctliaragicytloS, 22 ¢ 20 Awndeeape

o[ 5.2.2. 0<2, 6>] undecan . .

AR IoaRP R Ry RGt Al ey epl a2 0 6 lendeeane,

[ 5. 3.(Beroidd=]-yikaB@GBEpyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6> [undecane,
D Sorabres bt bt Tt T fdzabcoidlsF 264, 84l Boane,
-(furan-2-§|carbonyl)-é-pyridin-3-y|-|,5-diazatricyc|o

[ 5. 2. 2.0<2, 6>] undecane, -12-

- (benzot hi en- 2-yl carbonyl ) - 3-pyridin-3-yl-1,5-di azatri
cycl o[ 5. 2. 2. 0<2, 6>] undecane,




- (benzof uran- 2-yl carbonyl ) -3-pyridin-3-yl-1,5-di azatri
WO 200y6248]45. 2. 2. 0<2, 6>] undecane, 5- ( 7- net hoxy berexaf/v$20&i1032685

-yl carbonyl)-3-pyridin-3-yl-1,5

dlazatrlcyclo[5 2. 2.0<2, 6>] undecane, and

¥E! &?_ A¥hohy§-3 uﬁi.gnyﬁhy.l -1,5-diazatric
yc éf%leg“%%ylﬁfﬁﬁ T ecane§ er conpounds
r e glaggacyichi$.9.8.002 61>]wdqw@s i nvention include:

5 SRR Sty Bkl st ahondtr o 0. D021 6 Rhlscde.

5 (di phemeat a&gioyxhds-erlﬁsjehtadvmeBhgl]l)fﬁi*rentjmd‘?@éatﬁ}ci‘@?CI o[ 5.

- ézgﬁwﬁ%tﬂ?-gwﬂmﬂé BRI 2 Shndesme o
Fz(d%rﬁgnﬁ 1 ﬂﬂ-ﬂlazamcyclo[S 2.2.0<2 6>]undecane
pf op

pyridin- 3- c
cl OG- pzelzvlmre@lneﬂ])-énw@ 1&r§ey ldv ﬂ@;atr&yﬁlﬁﬁl%g 022, AL RZALEAC ¥nd
reRr &Sl - 11, §-ByRIidyBIB[ 5.2 DTl Jundecane.
ﬁ% Iyl)fei{g: %zf?rlé 1?9 ylgglfrﬁ?’gﬁr% fjS‘Iﬁy ygl t[Jll azatr |dc];/11éleg[ 5
2 2. O<mﬂﬁ‘r}]comgmmdm§presentat1ve of the present mvention incha

fl h e
R L
5 (SNN-B-frhotoptepyiRastanogl)-Baryiginy-B-1g¥r i di n-3-yl -1, 5-
di azat ri cycl o) 6>] undecane,
5- (Nezeticpilols %%%éné])‘%é?aﬂﬁmyl )-3-pyridin-3-yl-1,5-
di aszésg 53 ﬁﬂ&rbﬁl{e%#?eaﬂ)aﬁﬁﬂ)-@ﬁiyﬂﬂﬂeﬁﬁme&

chl oro ) car banoyl ) - 3-pyridi n-3-yl -1, 5-
d| abaaamca’gl@ﬁﬂ 02, é]g‘@?c@fﬂ undecane,

di azg\§ ?‘.‘ @%@%}Fﬁg?@%%ﬁ@%%gﬁ%gln’éw' din-3-yl -1, 5-

5- ( Nafafiaytlof 2. ﬂ‘eh@l’])m@FJMrmyl )-3-pyridk i-3-yl-1,5

: a@’é&'ﬁ%#@bﬂ‘é’ﬁﬁr ﬁg?w %?,pyr idin-3-yl-1I,

dl agigatdicviol 1.2.022 8>]ﬁmﬂepﬁre1 undecane, S- N -br om)pheny

agg—%ﬂmé—@@gfpé%enyl)cargamoﬂ) 3-pyr1%dn- ?H 5I cyclof 5. 2.2.0<

Oy 2oy in 51~ 15

5- ( B4 cbisophenrybardinyrd S15d| n-3-yl-1,

di azat rLaXRT£b.3:02 6> findechiad Undecane
5-(N-(2-bromophenyl)carbamoyl)- -3-pyridin-3-yi-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(3-bromophenyl)carbamoyl)-3 -pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(4-bromophenyl)carbamoyl)-3-pyridin-3-y1—1,5-
diazatricyclo[5.2.2.0<2,6>]Jundecane,
5-(N-(2-iodophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(3-iodophenyl)carbamoyl)-3 -pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,

-13-



5-(N-(3-iod
wo RoBFasll cyc
) car bani oyl
dlazatrlcyc

44503k
d| azat r| cyc

5 (qlxa%a:gmyelp

ophenyl )car banoyl ) - 3-pyridi n-3-yl -1, 5-

| o[ 5. 2. 2. 0<2, 6>] undecane, 5- (N- (4-pcqreRhRM% 685
) - 3- pyrldln 3-yl -1,

| o[ 5. 2. 2. 0<2, 6>]undecane

{Shéhglbk%mé 213 -yt i di n-3-yl -1,

>] V|ndecane

%)ﬂé%@’l’])l&?ﬁwnoyl) 3- pyridin-3-yl -

5- ?ﬁ@?g %ﬁh’%ﬁ?@néﬁ’%‘éé’l W—%?-p;/fl di n-3-yl -1,

d| adiatatiiayylo] 56. 502 @]ﬁn@cm] undecane

di aggﬁ?é‘ﬁ/e Yg?éfy@eg%&%ﬁg f‘fﬂ%YH di n-3-yl -1,

5-( cﬂiaz(a'&idyelb

rmyptaaﬁmhﬁdbaﬁ@armyl) 3 pyr| di n-3-yl -

dl a r| et Mﬁ@?@@%]@%@?&@%&y” din-3-yl- 1,5-

G aalaid&ﬁé‘ymg

01 502 &>Rsdchivr] undecane,

5- (N— 2- et hyl t hi oghenyl)carbarmyl) pyridin-3-yl-1,

-c(memm{e@d

apaed) d-yidaccdre-

-5 b 1) -3- idin-3-yl-1,5
- é@%éi?@"? PR ndecane, o
5- (N(Iﬂé(smﬁmyynﬁenylphénmbyla-aﬂbamny& YJ-1FB-pyridin-3-yl-1,5

- d t <2, 6> d
5. (RSB SRR el Bishoy ) - 5. pyr | din-3-y1-1, 5
d| aZ@W(#t%éﬂio&{r&eﬂyl&aﬂﬁﬁmﬁ}’-B@d&maﬂﬁ 1,5-

5- (N (3-phe

di aéla%wcc}@e

5- (hk
dlazatrlc C

5- (daa%azncphb

n hen r bamoyl ) - 3-pyridin-3-yl -1,
[52;% é% CE@J undecane,

Ythi% 1By }E?)rrdﬁfr Py gin-3-yl -1,

ecane,

lfﬁé( 0<2, 6>] un
%Bﬁzéﬂym}@marmyl) 3- pyrl din-3-yl -1,

di aﬁ?ﬁéb%%ﬁﬂkégﬁeﬁ %ﬁ%ag?oggww %l yr| di n-3-yl -

diazatricyclo[5.2.2.0<2,6>]undecane,
5-(N-(4-methylthiophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,

5-(N-(2-phenylphenyl)carbamoyl)-3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>Jundecane,

5-(N-(3-phenylphenyl)carbamoyl)-3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>Tundecane,

5-(N-(4-phenylphenyl)carbamoyl)-3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>Jundecane,

5-(N-(2-phenoxyphenyl)carbamoyl)-3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>]undecane,

5-(N-(3-phenoxyphenyl)carbamoyl)-3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>]undecane,

5-(N-(4-phenoxyphenyl)carbamoyl)-3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>undecane,

-14-



di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,

WO 20874M8144- phenoxyphenyl ) car bamoyl ) - 3- ryr i di n-P&-TYIS20068132685
di azatricycl o[ 5. 2. 2. 0<2 56>] undecane, 85 ’
5- (N-(2-rhenyl t hi ophenyl ) car bam oyl ) - 3- pyri di n-3-yl -1,

5- s 32 af Ll \GrtnidsB-30kRdEoRNS,
5-??F3§%p%éh§@%ﬁ%§% ényl?@aﬁ%ghoyl -g-pyridin-S-yI-I,S
;3 dm&z:&wﬁt&%ﬁ@ﬁ&ﬁﬂ@d@@; 6>] undecane,

- - e thio idi n- 13- -
SRR op B RRIR r Bseyr T Al e Sy -1 9
Wik matiaoypsbern) 3 o 311, 5

. 2. 0< ndeg
5- ?T@‘I(@?Pé‘ﬁ%@iﬁwh‘?ﬂy PN RS S i n- 3yl -1, 5-
gl?%%%ﬁbqu&ngkﬁﬁfyﬁﬁaﬁﬁ%]undecane,

- -‘cyanophen car ) = 3 i di n-3-vyl - -

i S ErvpebpE Db ATk
> @9&25@&(&[@.&9@@@3&&@6 |

rb.enyl ) carbanoyl) - -pyridin-3-yl-I, 5-

g' 5@‘-??’?@1%?@1)2@@10%@-&%%6%&
_P§WP%?%Y%&§@?%?ggﬁﬁﬁgkgkkenyI)carbannyl)-s

J ?ﬁﬁ-?-f}?ﬁdﬁh[eﬁymaﬁalﬁﬂﬁ)-ﬁpymidécsérdei,-

- () U 0 enyl b ) -3- i di n-3-
: Id}@-am&V‘a%[étzrﬁ'é%cr%g‘f’é?%nﬁ. )6<)2?2r>] 32320%2, pyridin-S-y
- (N2 HiEBidmeiaiphenpRabyh) MR8 paidipi3yHd;pyr i di n- 3-yl -
, 5- “dirazatr IZ%CI%?% 5.2.2.0<2, 6>] undecane,

- (dpzeBicatlaksi Ry PR HBWRENRS1 ) car banoy! ) - 3- pyri di n-3-yl -
! 55\-@?-'&3%@%{1{0}@@3%@11 ﬁ%b@ﬁaylﬁaipyﬂ&ﬁaaﬁa,s-

- (N=( 4-di' et hy nophenyl ) car banoyl ) - 3- pyri di n- 3-yl -
) (Sélazzimdbiﬁ.ﬂa%aﬁbfﬁu@egamﬂ, 6>] ndecane,

OB R AT A b ) AaiRy-idi s1- 3-yl -1, 5-
o T SR SR R et S o
- et fiaypaydycbpy L Pea6Handepdde; 3 -pyridin-3 -yl -1, 5-

5-(N-(2—dimethylaminopheny1)carbamoyl)-3-pyridin—3-yl—1,5-
diazatricyclo[5.2.2.0<2,6>]undecane,
5—(N-(3-dimethylaminophenyl)carbamoyl)-3-pyridin—3-y1—1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(4—dimethylaminophenyl)carbamoyl)—3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(2-ethynylphenyl)carbamoyl)-3 -pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(3-emynylphenyl)carbamoyl)-?:-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(4—ethynylphenyl)carbamoyl)—3-pyridin—3-yl—1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(3,4—dichlorophenyl)carbamoyl)-3-pyridin—3-yl-1,5—
diazatricyclo[5.2.2.0<2,6>Jundecane,

oaa—or— o1 — o1 —
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di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,

WO 2087/4248Y44- et hynyl phenyl ) car banoyl ) - 3- pyri di n-FE&-IJIS2P068)32685
di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,
5- (N- (3, 4-di chl orophenyl ) car banoyl ) - 3- pyri di n- 3-yl - |
, 52 J1823f 11 - B ridiiiegRNG; 85
5- ?l@((gazﬁ%%%ﬁgirggﬁ%%ﬁﬁgar gg;rmylgﬂ)@- % pyridin-3-yl-1,
5- didzaigtio] ©3.80cp.6>pndecans?  6>] undecane,

) S B g S T (1 o

h i RYKP63 cauk,
rsa??d?l@}grdgagluf ?i c}mlyeé) 5. 2;32.191%2_ d ;M@,kg by VL ) gja]qndecane,
5- 83 ii"}‘iﬁli!fhft’ﬁ?ﬁ’f'@ﬁylg'éﬁ%’f}%n- YT I igl n- 3- yﬁl  5-di azatr

I cygd O[ 5. 2. 2. 0<2, 6>] xxndecane. O her conpounds
representative of the present jhvention | ;
B L D

[5.2. 2. Mﬁhﬂ&scl% entative of the present invention include:
5-(I\I—(4-%§r%5§rr€ enzyl)glg?_barm 1) -3 pyri Ay el 6
di &z@bbeneylodrbingoyd)-Ppyridin-g-y]-liSeiiezaticyclol 5.2.2.0<2,6>Jundecane,

5- 4- met hox l)a3rayridin-3-yl-1,5-
di gg@#?"l’@?@f’%ﬁ%&%gﬁggﬁ un%e%}z’alﬁléfly ’

5- (dzbiricphie 52l ea4dy0-Tesletaepy| ) - 3- pyri di n-3-yl -1, 5-
diazatrjcyclo[5.2.2. 0<2 6> 1 zand

5- (m-&-ﬁ%@ﬂvhﬁ%ﬁyﬂﬁﬁfgﬂ?@éﬁ% %@Sif i din-3-yl-1,5-

di agahkicselsel D02, E-[ddcde] undecane. In each of these
conpounds, a S-Pyridi n- 3- I.-l,g-_ )

di @‘f—ﬂ—@%ﬁ‘&’léfhﬁ.)‘??@n@i@j%é]”tﬁ‘% &5 noi ety has the

st rM%E{C?d\?\pgi%ﬂog_’@ﬁﬁde@dm,%aberi ng schene provi ded,
shown befow T

e nitrogen at the position indicated

abos+@N-fdiphenglnBthybsarbimeyk pymin-3i%-l Sgen i nvol ved i n
t he..f or mat.i .des, thioam des, ureas and
t hi 4872 °§018€5§c${’%%§%ﬁer e?%’. In each of these
conpounds eadhnditheselermbpousdsne B-pytidieriedfl,5-m xt ur es
thereof, in i.ng _racemc m. B! sartial
i adravissHre SRaE s SRR i HaE e sERARG WA i
phaﬁmg k@Rl yrovedaphakhéelsal t s thereof, are
intended to be within the scope of
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the present invention. |I. Methods of Preparing the

Conpounds The manner in which conpounds of the present
wonvernkesam can be prepared can vary. Wil e ot heCcT/UuS2006/032685

synthetic strategies will be apparent to those of

ski 'l i nThdhei@dbdn atlihe &%Q.P&lgﬁecpgboﬁg’ LEHe3s. ﬁm gﬁ)ﬂ Pehe nitrogen

made by cyc |zat|on 0 condensati on
f or npglved omtlteeioematmnocrfeth«p emiles|cthipdwiles noteas and thloureas described
l-a ¥@thyclo[2 2. 2] octan-3-one. Thus, when
3-quinuclidi none hydrochloride is reacted Wi th

pyri di nekBeahrdfothededaimydandsa wadividull dsoiiepanthdledf,i mixtures thereof,
g:hote pu i%ﬁc%gzglgg{r& %Qa%tl &gr% eéllgseterggmgg tagc? rt]acl)llt(;n(fers thereof, and
2- ( (& pharhsbemtidallyredepbb1B Qiits therdsth bieYislefded: 18 b At irecope of
one results. A variety of het er oar omat i c al dehydes can

be {Rsadesert myration- dol condensation, in place of

ryridi ne- 3- car boxal dehyde (variation at Cy). Treatnent
of 2-((3-
pyrldln I)neth | ene) -1 -azabi cycl o[ 2. 2. 2] oct an- 3- one

- MCMRAQIR AFRABGEIC SOMPOMAM et hoxi de results in
conj ugat e addltlon of the nitronethane anion to the
enon e f u "Fﬁé @Rk i WhicH E&lﬁﬁuh&soofgﬁ@biﬁsen%ventmn can be prepared can
2-(I- ridinyl)-2-nitroethyl)-lazabicyclof
2.2 quYoc gh@n‘@nthﬁl?smme@@ﬂ wabibe pppateneie th@@@ééleﬂl\m the art, the
Ran%g g&ﬁfﬁ? L)f f a/F cér! 'l?e ﬁ@ﬂdaln of‘ﬁh c0n gﬁ{on products
ction conditions ( Ine

| nt rfmkieﬁnm dxeteroammnzttucveédehydasaandohaZahieyplo[alQeﬁoqjm&-ene Thus,
prod cin ri di n-.3-

G otEb  Egpah oS WisbRlontE do. cxiied Wi sPuidipertpboreldebyde
C ont(@iafisblafre@ kil Ghefi¢al GgRPanyl),n tHIGr@dpide@lf @dihagolic potassium

rin wll react wt riety ating agents

(e. glydm%eéf%d 2 -Byridiy gmeﬁwfe&e)ahwgwﬂaﬁ 2 Zpqtin 40 tigpudts. A
and vea&d QFNétérSaréﬁhﬁESal&éﬁy&ég%aﬂ B@ﬁ&ﬁ‘ﬁ?t}ﬁfaldbp BdHdeRtion, in place of
reagents), to formam dé derivatives, and isocyanates,

t 0 pradines-cabexaldrbyde at(vuesiopvapt atGydn at Premmsmy . ofhe 2-((3-

o 6B R A 29 4S5 MGG o o

or gamﬂmxsgen)tehﬂtm 8. coBpugaer giditlonyoflithevisitrbmabthéne anion to the enone
|so na be pr.epared in situ fr m,corresi ndi | ng

%%?tgﬁﬁg? geﬁgulwtgﬁypre gnc@ {(3-pyridingl)-2-aitrocthyl)-1-
t ri amydyammz]o&ﬁm-s o ek proddcedais dRa ram@mith Ra@«} niidRel to give
96- wel | plate format to make |ibraries of such

der itReatqripsronding agipge Padwadhe reaghan; qpadigprsyfRaney niclel gp ethanol),

AR e (o
o A LAOUBE S Bt DEA RS lesCROAEA DKo SyRgn 1

ed. diagitrieyelo[5.p 310s? SejvadesanduBhis (bl comamsmesegcsédr}'tmtrogen in

Db haB PR 85t D55 A0S 5000488 s 0, i ctorides
wel lacik nanmdrides,t dtise esferss kad Icarbnxiliceacﬂcist in thecpmghn&g ,of coupling

for _exannl cr |1jzation, chromato ra ph
reagen ?0 fo yamﬁe cfenvatlves ang 1socyanates, er uce urea derivatives

(variation at Z-A-AR). The amide and urea derivatives are thus easily prepared using
methods known to those skilled in the art of organic synthesis. Commercially

unavailable isocyanates can be prepared in situ from corresponding amines and
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extraction. The conpounds of general Fornula 1 can be
obtained in optically pure formby separating their

woaowErmaisas i n accordance with the customary nmePOoas2006/032685
The conpounds of general Fornmula 1 can optionally be

CONY§ihb§iné B t%e il 8P prR@dyiagniid.  Thi@ cﬁgnﬂiﬁaéla‘%an% accomplished in

organic acid by the action”of such an ac n an
appPoprellalate ohytdemakd lihradosafpich dervativegani ¢ sol vent

such as gn 8@458:?&9) reac?hf% ggﬁﬂse%l} f}g °1e| Shayeqitre protection. Methods

chl ori nate vent. S ew’se*form par

t he deseribet byoGreerReqnd %enProteative [fhraupyre Oudanical vithesis 2% ed., Wiley

acceptable s s.include, but are not linmted to, .

ons THEStiFRH e b e BisBoaBb SR dombilist B Rctive groups.
citrate, Thd bangsddpbaned Bolafed mad Putified usif® Ratidds well known to
i odat e, |eate, isethionate, methanesul phonate,

met ﬂw%ﬁg‘@ﬂ b3l Ruehidings for example.cygiallizalign, phypwatography and/or
pakg@adc8en PhOSphat e, salicylate, succinate, sul phate,
tartrate, theophyllinacetate, p-toluenesul phonate,

heni gal atbasemmoundrdofgsherek Enramg eant by, obtaieryi in @rigpdlpitpyre form

Cer Bﬁ Eébm%ﬁgg ff g&eﬁgtes %nrh%ccg{la%%g Qfﬁth ltl[évc%&&!ngx& n?e% d?.e
syntnesi zed I n such a nanner as to I ncorporate a
r adi onucThadeompafnds dfngediel Moshule | ragiapgonally be converted into

particul ar .i nterest. are those conpounds t.hat .i nclude .. .

P acPdsiter s it & piaSinh P piEatic GG PY, he apion pf ich gifeid in an
123 dppragthite sodviilt, tfbieexbmbR; anl Bigaio B310&HD @EchCadanb®ohol, a ketone, an
radi ol abel ed at any of a varjety of positions. For,

ex aﬁ%ﬁr_e?r a&i}ogilaatsﬁ Yenh d'hege spltelilpanss e Rastofdhe insptipe

used wit Réﬁe@ﬁta%é‘?ﬂmﬁ@éehﬁ&ﬂ% rac%P%iale hald BE1uD 15t ¥reHot limited
functionality, i1Te a radi onuc e such as I1C maybe

us e, wheterasulphdagte, (kydgpbromide,hyhlyjrophdpridey eifrate, ethanesulphonate,

fungt | it E in ce, rcial. avai e
p-(g%#gaﬁyla%¥%%§ %nz%?%&acfﬁﬁgﬁggrf%ﬁ?&¥§zcoﬁ%@§%%ﬁ¥momma
by tfedsienebis(Bwixiibphthogept damne, oralse! Haldate, i phosphpte, salicylate,
T . g —
di sphBEtpRRite st he trinmet hyl ammoni um group by

fluoride has been reported, in simlar conpounds, by

several researchers (see, for instance, Mach et al.
J. Med. tgﬂéfgghm3707 (1993) and Jalalian et al., J.
Label ed pd. Radi opharm 43: 545 (2000)). These

nucl eophgli.g [ j Is . ' - T

(vl cap Chitdin SHARREE of 4B blctdth ORGE Eir 80 3yt Bined in such
W t heuter\ea tte incopewite/e rdjonucisiengefi(FinodiagioRticaimaging. Of particular
source of fluoride io e F i,.s used, .often. .

v iGeard 9 Aol CIEENIT aliRptRE Sipu i et et as 'C,
di spPiFa€riErt >IpantiGhd kil aihevaapamast-Al beesdidliteled BRiS of a variety

of positions. For example, a radionuclide of the halogen series may be used within an

alky! halide or aryl halide moiety or functionality, while a radionuclide such as 'C
may be used with an alkyl (e.g., methyl) moiety or functionality.

For instance, commercially available p-(dimethylamino)benzoic acid (Aldrich)
is converted, by treatment with iodomethane in methanol, into p-

(trimethylammonium)benzoate, as described by Willstaetter and Kahn, Chem. Ber. 37:
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carboxylic acid can be rapidly coupled to the NH group

at the 5-position of a conpound of the fornula: where
wapoi7d2e84 descri bed above, and wherein the Cy Ba@/US26/032685

di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane ring can be _

funabé ordly. zag ddpiiehbif OYﬁ{e't&ﬂéth?lHﬁﬁfohﬁHleﬁB&p OPREIdR s been

above, to formthe desired p-18fTuorobenzam'de

der irqpartpdsan sigrlan eerapeynds by sevaral misgarelierst(sashfor instrace Magh et al,

to tyh I ] lhedd ne | ; .

destr oL o JRERKD (9% 308 sRBHTeeRl, S Yo B, Rogiopharm.

used3t 645 (2000%)i cBhdsy nuclegphili/aAadidRsubsiitadon etaati@d are agpically

conmpound can be prepared by. replacing the p- )
o PR REED sige R AR n b RiBtstar s dos iscpias KF or CsF
18f byl ieOgukat! ofofluckid | 1o (WiRnyK Al ik YikedNoGbORT{tefid® 22Tis added).
ot her ackivated group with the NHpglréoup at the 5-

5
posi¥he8n B is; wed dp avueh ggdisplecerienty rdeluarpbsazpiageideresults. This
Si MedB t ' N 1,0 QMG
A e e N Ve DO AP B SR CPRARESR of @
aci gompaund gpthedéimuda: ot hi obenzoi ¢ aci d, thi obenzoic
acid or with a conmpound that includes an NC(
S)-Oal kyl or other activated group with the NH group
at the 5-position of the artind material described
above. This sane starti O can be readily
radi ol abel ed by reacti Am ne \group at the
5-position with an acti '
chloroformate to forma
activated carbonyl conpound),
with a radiol abeled aryl or arylalkyl amne (i.e., to
formaryl ureas or aryl al kyl ureas, where the
radi ol abel is on the aryl or arylalkyl noiety). An
exanple of a di. ol abel ed yl _amne, i .
ani | i ne-ﬁfi?rhfé? iacs,h%f’%n%%{m‘?é%ﬁ’ af 14, %5‘71? athe Fr ornd 1.5
Si glﬂhlﬂdktddls}icwﬂS.2AJOt<e,l6ﬂ]iﬁlﬂ%ﬁﬂ16/ xing éa@dl'é@f@:hﬁ_ 'bﬁkgizai WittOkhe various
aryl al | i socyanate can he reacted with the am ne at |
t heS@’-S'b%‘g‘?t? idS?F"sﬁ‘? @gm o form Geatrsivedy pd?%rﬁaew&ldepéﬁ*mm@
ex agithEanydsOIRRRE B tedAnig BAWABRA 1S HoSAHIRIDh (A (shiRe of which
commerci al 'y avail abl e from Aneri can Radi ol abel ed
Chefiecdigpaibed previopslp. rBwupsuiting comppwidage be yseddapprsifivslly image

can %%ﬂ{lf“ 1.=.r i nat J .
HPL%Jy)an rsl' e?‘?1 f'/ t}lx{é%?a rgag c&g ‘?‘gcééﬁs i P %E) ?x%%b@.rﬁﬁﬁcmg the p-
r eqlifinendbenzpice -aciint withi ag cpmeownds othatc dinglodesdsa afffuoroalkyl or
desat,i bed j ' e, and the resulti

r adi If’%rB%ﬁy%g(y gg’ﬁg@dﬁ% Vla%' 03’&’ ﬁ%‘é’ﬁf‘e‘ﬁ gmgf) &'Iétgg]?eclgﬁlg}}o“p at the 5-
| magesitioh GTAGE Rertink] matBliadeReiBet howk. CHNAE, iheORRted thiourea or

thioamide compounds can be prepared by replacing the p-'*fluorobenzoic acid with

ap-'*fluorothiobenzoic acid, thiobenzoic acid or with a compound that includes an N-
C(S)-O-alkyl or other activated group with the NH group at the 5-position of the
starting material described above.

This same starting material can be readily radiolabeled by reacting the amine
group at the S-position with an activating agent such as ethyl chloroformate to form an
N-C(O)-ethoxy group (or other activated carbonyl compound), which in turn is
reacted with a radiolabeled aryl or arylalkyl amine (i.e., to form aryl ureas or arylalkyl
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The conpounds descri bed herein can be incorporated
woO 200710048 ar maceut i cal conpositions and used tpCpUSXRHN32885

condition or disorder in a subject susceptible to such

a condition or disorder, and/or to treat a subject

suf fe%gl Werd Eﬂk{nahm@abgpﬁdéﬂ RNl o bgl@!l@lemme-@)e An example of a

pharnaceut ca ositions descr ed herein_ include

oneadwlalmﬂﬁdeatgb apwnx&sarmlineﬁéfp-mﬂ avhichy fdppmercially available from

Lheal bl % St isb@anate can be

ComRtd tan Ae-BEHE) Ed e ARULE bl YRl bR «

purrsac&ﬂawith @immmeﬁaehenarpmnom o idvinc b redielalbadedpuign dgoup.  For

are adnm nj stered can var siti Lons

pr éF‘%‘PElBi grog]aﬁli@?y]s]e és'o%m%tfé on(yg l gj} 18 co c?a{llg q:vallable from
Wt A Brican RAG¥RBSleBURMidss, dk. agueous or non aqueous

liquid, or wwthin a solid carrier)._ Preferred

corrp05| fTing mesulting Tastiolpbeladrompetindscph ke PRI sspyipreparative or
| LSd for YecHRgitutRAd sol utions,
cdrgﬁc?? 1v8ﬁ[@igaﬁ§ %?lﬂ%(gapsul es? and tinme-rel ease .
c apsul e Q‘he @eqqlmé iatriimreontraring prepeRerfoatPernds are dpseribrssin detail
foall 7
corf’lp%g‘?’ r%f,;,l]élng qlcﬁabe?eg ggx'pétéxgl? go be %ﬂoeé'p'éﬁ cally image o
Conpostis. ons i ncluding a |iquid phar maceutl cally inert
carrier such as water or other pharmaceutically
conpatible liquids or sem solids can be used. The use

of ﬁuqk},alﬂngwu@;@alamhlﬁmoml ids is well known to those

of N e art e conpositions can als eh outical

adni ni stﬂﬁee@mﬁoandsnji@%t?eénher?m gan qen‘E“F%%rﬁ%'ﬂléﬁ? pharmacett

intg saﬁdyuseé b %Q:Hﬁ(!lM@n bﬁ&%&ﬂ&rmta%ﬁ%bﬂ $sceptible to

|ntr er|a Y, |nt ca y; and

i nt mh earcebdmmemt dism’dﬂramdgpr t ﬁ‘?#tal\ﬁéhléﬁfssuﬁ@i‘ﬁgrﬁ%‘%l taf Gogfition or
d met t or more

Carﬁthf%tfj % ge g cna(ij é:?lféap%?%% degd?rbm?lﬁ%xteﬁglsngluge one

ski tdmpoindshef Mrmumu ian@/ot! gharmbcaitiodlly ceeeptablaisaltotbereof.  Chiral

sal i ne, and phosphat e- buf f er ed. %HI I ne, J’rlg%na%gn}%g{énds

C anCRRYNYREan QR PNPIOY R 35 facs BRI & RS PPN B et i on

(e.g., a’?heanﬁdﬁéi’eﬁskv%hoﬁle agongdusisubigi simihisteted can vary. The
pharmaceutical l'y acceptabl e |i qU| d or mixtu

| i qenrm;y)snwnmremfmblataﬂ@r@st@% org|ly, - %emalw%ﬁ%&l &yithip a solvent
usi noyofh d 6€ tathina4 bR htiidd)] OPreferred
For % [ %ﬁs‘m@ﬁ?"’f fn?o?&drgg{ci:g?g&madm ni stration, su?h
suppaspdsitivhe for aaleadwshibtritionvncluds pilip debless, carauids, mleESh SYTups,
art. The_ conmpounds,.can, al,so a i st d.. by ul

i nhaRdt svops - gnetodipe ' hard ge %ﬁ%f ‘géﬂsﬂlgir %&gl Ll EFihease capsules.
nas @ohipoftiord ah Ye denulsdy inaurit ddse Sorak of inenm!qpk% ereubunit doses.
forth in U S Patent No.. 4,922,901 é\g Bro ks gstm(%s cluding a
t he Perfereadorompasitipnsyibip Oh liawtd; g5 SEpisaHe A hGompRritichs;ipd

ent 'hgﬁhy %harﬁlg&hﬁ@alllgrym@ﬁ Garrier BudhOtal ORatér0 R)ﬁ’) dthcﬁrr pharmaceutlcally
transder nal | g., using a transder nal

te
 cchmoDHe idvids o erbsphiroon Bt Pay BF PEEATSodly D A Shisolids
e YHEiB iR SRARRRAI AP - A though Tt Ts

The compositions can also be administered via injection, i.e., intravenously,

intramuscularly, subcutaneously, intraperitoneally, intraarterially, intrathecally; and
intracerebroventricularly. Intravenous administration is the preferred method of

injection. Suitable carriers for injection are well known to those of skill in the art and
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to adm nister the conpounds in the formof a bulk

active chemcal, it is preferred to present each
woanpoasd4i n the form of a pharmaceutical conmpBeTHISZNG/032685

or forrmulation for efficient and effective

admighadersat ﬂ@;ﬁ*ose@éﬁﬂ%@ Eé’lmg%ﬁgﬁ& E&{E bﬁﬂéﬁ@éa%h@ F tRfompounds

such conpounds wi | | arent to the skil

ar t icahAlso PR @dmlﬁéft@rpch e:&, en @fﬁmcnegremie@mm(ea i @n@; susaq:nswn or as an

depepd

oeP AR bR RELA S SATBR O fREA ATy

f or mul at Tbe forpmhtiomntani alscabd ad:qnmdteoezdrusmgrothdsraheana,rfobexample

Ok i S B ot e ST o SR St o

Conpogiotitadfes, awelbEn@dimonhst of §dll inthe aff) The Béthpoudds én also be

a gr adual t:)chlgntl nrous constant or contr ol I ed rate_to

35%% 1 (g8 o theaformg afeAn aqRspl gishen nagljy or using

r at deliby arigledPbfithe @99 set Bréh in Q% Pafint NQW@ZQ)QOlQHBmokS et al., the

advant ageously are adm nistered to a hufan bei ng.

addldtSP]@ﬁlre tof evhiqhnis ingorpragied hereinhia ifsuerdieqty)o fopigatis e. germ lotion

day ¢ tical

a dm% i er grgncan \T/lgf(gg %ﬁ eJr aél?gﬂérﬁ}ai g;gtcfl using technology that is

ad mcnmwr@&ﬂllyanallab]ed'rmNbvaitls aﬁgerElda @ntp@raltmn)e rﬁddiough it ks possible

receptor. s within the b f hat

ar r SoreuBl By oo e efes gV R or dospyetirred o

| n bfeeaitlea@l ébn(ﬁb‘&cﬂinsmé dstin o4 ?’ﬁ&lh@&hﬁca@déﬂnﬁbsﬂohafr'f&&lulatlon
ned to optimze the effect upon those rel evant

n| C ‘? dens gy} sffectivn adpuniptertieBt or (nAChR) subt ypes t hat
have an pidehryWRaRdt A aﬁmﬁ;térﬁl@ séh QinpolifasCR be WBhdréut to the

m nim zing the effects upon nuscle-type receptor
sub#kiBed artisarh e Thes psefilngse ofshese arsmmnowmnrdep@m o ghet prsticular

COTORRIRE (e RLSHE Yo DA P Wk s

confamuatiohs vin odntzam @ liymiclboytrientat par bt eily,byqueous, emulsified or

o PTG et ST Ba b G o RSt o

phar nacelhé cadpeaRRBS cdd BB Wirhidisirdie inteMNEIIHASr at a gradual,
intended to prevent or treat a particular disorder. In

£ ddPEItEHOWSo CRTEE T RRliBh R (o e -blogrprb anigna! (e.g., a mammal
desgldhbRt ABERI At, chf) GaBRAISEERULAW Ay ﬁ%fg@%sbﬁt' AdVantdeRbusly are

al so 1 nclude variou$ ot her ¢ormponents dditives or
ad j adromnistergderaivarap boingr imadsiifiang ﬁlleltn]nemfcbpau{bthe number of times

CompANOLS, Bl A HOGE S W GNiRE & SIRLYedcLn rel evant

ances I nc e antroxidants,
scavengi Pugfezabdy) tupon Bﬁﬁﬁlhsﬂﬁﬁon glieommhe ﬁ@@écﬁﬁ’nﬁ& interact with receptor

" i ISR S P e B et dER HES e fretgning o e GNS. More

ant g donfchlmtwaun@geoms d@'ﬂ&ér PFRAUIE RdmnidiBridL hseaés@gned to
bi nders, anesthetics, steroi ds, vitam ns, mnerals and

cor PPiEBiZe dheopliect uppi Fose FeleARINRISOtEH agntlsidhgline receptor (RACHR)
addifyrRRekhat have an effect upon the functioning of the CNS, while minimizing the

effects upon muscle-type receptor subtypes. Other suitable methods for administering

the compounds of the present invention are described in U.S. Patent No. 5,604,231 to

Smith et al., the contents of which are hereby incorporated by reference.
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t herapeutic benefit, act to affect the therapeutic

action of the pharmaceutical conposition, or act
woaweridgs1pr event i ng any potential side effectsPChals2man32685

be inposed as a result of adm nistration of the

phar maceus b&#lin SRIRRHhLLS MWe cd uﬁ@soaegmﬂe&%@regloc%ﬁ b8%mployed as

the compound is that amount effective to preve

oc c PP et cdephsrmaasaticsl, nmmwufwmeth@n @mmendsantendbdtquevent or

SOMBregY YPhRHE: f di g0 fro ich the p
suf fer sqplSB la? (g%:(%}fgve glrmun an 14 %ﬁ%vﬁeﬁ(?“gt grimh“ﬁt compounds
or | esdribod hasindbe phirmaceaziod dothbmamum alstf frichide Narib@s other

el i ¢l he desir har ma ologl her apeutj c

ot 1 SobpbiitE® LB A TR, BepBingy (yerachticgly acooptable
tr ea:bmpnﬂien&ff ot hdjudtts oxlder aré/“%ﬁl@ldyédi‘&ﬁ | 18Bvaht NSumstances include
di sor ffegtive anount of congound i s an anount

suf faflg?’%{lﬂn Sl’ e5Fadical (epeasing @gety dogi groveh rfpetprs o putibiotics,
t he battbfiddtic ig‘én@' RAembifbsh r@s‘éﬁ% dBESRNRAts S bS] Céeﬁfs‘ anti-
brai.n_of the subject and to nodul ate e acti V|t

r el VMMAATH RENIHT PRERYTEtcsy . timgyrebapsal ebinders, anesthetlcs, steroids,
neur S hu esu

of { anBRS AL B8 TORb Mloidh | Shch kA kil gropide additonal
Pr evlessapientic dfeneftie adll $®raﬂ€ect e drripbait eciony ofl@ha phihaceutical
t he t... of th t he di sarder.  Treat ment

of C eRABGHS ghfeT (S oo g poipn A B ELieot fiof g be imposed

synpat ensula SSM@'E@ﬁmhﬂof e tph@nAt SBEL RbmPEsitRIA.
anel i oratdnon of the recurrence of the synptons of the
di sor der 1h9ARRraprite (oset ¢fcthe cpmpeyngdeis fhasi amount effective to prevent

suf btdi@Rde dfhORhiprdind Jﬁhéj&i%r&eb?%r 'Eoel:?%g Eoel?@sgﬁr}ptoms_ﬂqf the disorder

i nsufficient to cause appreci abl e si
ef f d0f yaichoke R@B@nt\ﬁ@lffyrs dBpenffectiye uponnt! attherseutiel@mount” or

as W e r f. the
25 SR 81l by RO i 15 B it
phapmdlswapenidaleffeasypthss trésahing Sin agifdctives b afion FOY ki8R of the

pat| III?’ the effective dose of typical conpounds
genera y requires adm nistering the conpound in an

amount s uthiets trefting ta@CN® didraéreart éfﬁacﬁ% drﬂdlﬁiyoﬂfordbgﬁrﬁivﬁgﬁ amount
NAChRs to effect neurotransmtter dopam ne)

r el S4Bgientyiqr past acrassolits bloordunin bse‘ler ﬁﬁ %ief $ubj eeh to tind to relevant
' ”O'ikaé@pt@lf Eiegtin B bekEbelR! sdi?i}éé%ﬁﬁgfgﬂl@d&?@ Ghd Qodt Jﬂ?t&ad}yrelevant

SI gni ficant degree. The effective se of conpo
| pPAGHR subfyess (Bigf mmlderrwmop‘ammmr secretiat, ites tresubiing i raffecuve

en AUt & st a wher f ect s
gt h e%éleg{%%%egg%ﬁ]er apeu ‘%S"f% 1{ e ’ie e%lggﬁft CSESOB‘%F Sted by
armdﬂiityllvﬁ’] theeonsetsafutharsy@pthee tof the Gisoldser Yegdimehhef the disorder is
n}é ge Ee vvhenden% oyed, in effective anmpunts in
accOPURREE B PndsRa@shat ke SYBREMS pisspcipigde mith theedisorder or an
sel aadliorRioh ofC@E trabuireh@ 61 B! syRAINTS of Bt diflRddIOt Preferably, the

effective amount is sufficient to obtain the desired result, but insufficient to cause

appreciable side effects.

The effective dose can vary, depending upon factors such as the condition of
the patient, the severity of the symptoms of the disorder, and the manner in which the
pharmaceutical composition is administered. For human patients, the effective dose

of typical compounds generally requires administering the compound in an amount
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significantly activate receptors associated with
undesirabl e side effects at concentrations at | east

wanreetoe#8it han t hose required for eliciting thePCelUSa®6/032685
of dopam ne or other neurotransmitters. By this is

neansuffibiatt ta npdilatettié v sLreflarf QARPARED L End
pr eVﬁnt [ r}llg?%}d/ or, treati ﬁg areCNS di sor dgr&?e%?&wo\ﬁ%nsmlﬁer (e.g-

ess ety FAS.f Q¢ thevamonnt sipuld ibe iinsyffisient toaindoa effécts on skeletal

cer t aulclgnd | ghfHaGo tratijon hi gher .
than 5 times. pref %trag)g%%ﬂﬁ%ﬁae?ﬁ{ Zl?llg %gtg(’t{vf’ dgse OfJ;‘:ﬁglpounds will
mor e°hsoutss diffr Jron pyltient to hatientd bGOA geriera $nchitieathf\@%Estarting where

r equUCNg brfeRl [ f. neurotransmtter release.
Thi's sel ect| v@%%?%c“%?t@‘ir??e&% ‘?fﬁa%c%fe‘%}& reloggthe @meppt where
agai Fysculah ofestypmagbsenmil.c- t ype receptors responsi bl e
for cardinﬁlvascul ar. side effects is denonstrated by a

lack of ths ZBPPIYds when siployed dnpliertie ameunis in acaerdance with the

ni compthod desumibed GRrenf, 86rBRAveCH’ eHBIT irllera

concgnt.fat jjons %r eater than those reigg;rérjgghfgl%%hﬁg’ but do not
act i VEPTGRUH T ABBEniterePiory exssasiatephewifo mpalesicible  side  offects at
des caonbuatafishk @t Rast WRERr R ’ ctive anpunt .
in accoy dance wit Sh_\é%hﬁer net E%ﬁgg%%g?%% 1 rgf,%asﬁé’idol’amme
pr oA RN giferaepeitiersf By it imomntathatt ) @arpiclgy 8681 Acompound

of CNSchieSRr . jorate sy 0 f CNS | ) o
di sord e?dg : ﬂaﬁg&%%%alg%#@t {gereait%g §o§§g o‘ﬂ%’F%é 1 essepfially ineffective in
r ecAlieiding ectoBtiGNS ctitainr gleglionicTihpe RACERS A\ BnaRRMYnShiger than 5
thosc&ego%[?fgya%ps% relﬂt@%%gal | y below the threshold
concentrationor afﬁr tigep, gl mosg prefsbbc hightrdhasi @00 times

ef f dlnsthodeoreqirednol endabiatien 6f h&rs | O Thi i
skel etal muscle. The compounds cau;‘an Iging{jhﬂﬂ%fét APis elegtivity of

a t [TV e FRMROURAS, d‘&?\ﬁ?rih‘?d V\hﬁr@iﬁ @eripgi thoSNSgatighiomicleyps  receptors
ar e réspeRinds fR NG difhicaiap (sjiﬁé gﬁec?sf {s %Celtncs)nsﬁ%%ﬂg)\ég lgég?ﬁvtflﬁ ability of

I deally, the effective dose 0 he Cco
her 8193 i cempoyrds cloeadtivate micwinicd duriction d€sddidl RhfoRGlf tissue at

upo s ihsufficient (i.e., Is not at a

P Rl ek il B8 e s attionptdopme release

ef f ect s. Tir edmpaintly dedctibedc BerpiaUiien @%EIIS@%HTW ieg&ﬁirvg%ﬁmts in
i sor

ad effective fqr treating the _ ers but

| es g&?ﬁgﬁ"eﬂ@’, tﬁ18& RSt dsorbed dorbing gamproide samee degreeof prevention
r eqof thecbrogresslonCaft CNS IdiddkdersS iafRl i

si gni flio‘%%nt degr ee. Most pr ef or akl)%{e té)%?si %f;élggsdésé)rders’ and
ar e MBIV {P 108t degise ehthe sciense ofENS alisvrdersralhe effb@Bk Smounts

ar eofofasRI b8 obiRls & " ¥l of side effects. .
Typi cal | yc, &?ﬁ e of f&g?{’ 1lcz\l/1§4 %gosvgth?ftﬂrse%[]g WYRpbaHeRs required to elicit
gend@VaPpipciplle side effectrd firmkaigle ihoge dffvets¢elmRRUR Skdldlal@dhiscle. The

ano, | gss n. 5 kg of patient weight. Oten,
t he&_)?{opr?'glgdj n%zl %‘{‘ Ig?'ﬁléns eﬁ ghe {hﬁ‘\g%‘?’r‘PF oRindeve 1 which certain CNS
adndistiréteare treatad anl @rBidRIde HBR 48 5 5oildiR Taag the dirdfBl& fbse of
patgot, %ﬁg% an s$e?l_l y less than about 100 ng/kg o
pat| ent el floscyy By thetiligjent & piowide diodesiradefiigtstpon the
| eEN$ baris iﬁ@ftﬁﬁﬁk@.egfs @kt aelﬁgh M‘ohgﬁ‘ IeVelS:%rprg%Hpgllljc{égi?able side

t hat,. do
etffects. Preferably, the compounds are administered at a dosage effective for treating

{

the CNS disorders but less than 1/5, and often less than 1/10, the amount required to

elicit certain side effects to any significant degree.
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not induce effects on nuscle-type nicotinic receptors
at |l ow concentrations, the effective dose is | ess than

wo 2oqy/okepiof patient weight; and often such conpoumgs006/032685
are admnistered in an anmount from50 ng to | ess than

5 g/ kg OMOF‘abfeﬂﬁblweéﬂé&we Tdogesf Qleeqo 'Vgl'g mﬁ)&{ g?ﬂecre}e{tgatlons where

doses t%ﬁ%@ sy resent that anount

a si gt By o STVEth & eseunith adegiowmpolisidu effeets eypically, the
over effiecBde H@Hérof@ﬁéh!&)% iR

effective dose of typi Fal Sc%#‘p n%gﬁgengmgqlftﬁ}mrgetaﬁ cpragound in

adm # ety lessetheth Apngrhel of matient amnghnt Qftengthel db&ﬁ)bunds of the

abou out 10 ent|y
et B DAt JeRhcRA% by Ape Hogt e amabont  meke patent
pat i Weight altdnGSl@ﬂY dcﬂsnhan dbam 100 /P8 o2l paBEIPRLRES but frequently

req St ound whi ch genefal 'y
doegﬁ%‘g?enggéqétgg Eo!ﬁ“q %Om@tmghéx&@dma@mds that do

400, ncdiniddifce eﬁfeeigt oy nﬁ@ﬁ&- t niSeth&e gec?l?&lét at 3199/ gg{cen%ranons the

r/é%ttle(ipé addi ti on, the conpositions ar
advan 8@"@0 P {5 lagsrihan 3 mefleeofnatient Veeﬁgh&(andwétenism cfs)mpbunds are

t hatadiniistef G Bt bAbLRTdA 56 fﬂ]@ 1§ g&gaﬂn% 0 E Batggt weight. The

pl as of the patient nornal s ‘hot™
ng/ riPreeing effeeftye sdosest typmlbechpﬁﬁem ghatlamodad acﬁrﬁﬁﬁi&@m h¥/a single

doesiolbr [L1l. Meth of Using the
Conpounds angja g?%%hdz}?éﬁa@ggn?ftggﬁoﬂﬂggiﬁoﬁﬂf’ﬁg dThe

conpound§’ OI:humdn@ausmj theceffettba@tdobd\$FIfpitay Béisip &l‘jlds generally requires
condiztiRR di sor dcirs for which ot her tly

ni cot I ni ¢ compounts "RA YA EaMnh ph¥ deastrbaut 1, often at least about 10,

t herap ﬁ‘a@eﬂﬁy at%t abﬁ)ﬁtf 1(@@%@'4 @/ phlibdt] ?&%ﬂan%a&én&%xe%ffectwe

); Arneric et

Pe ‘{ﬁﬁ%c 7 205 1
Dr u g C(ai §o Wufl Sggq;ﬂ)lres Admiapsiesing Eheaompoﬁdpvhlﬂpgdnerally does

I t excle¥
e o8 R B s o o
al . exc\j:ecbhag}o%c 390 mg;((p24 THyé rpatient9: ]]142(2d1(1(319961)3 c&ﬁﬁ@s.lltlons are

et ad 91: 390 (1999):

Chi ar‘:antag e(ﬁg@ ﬁ%n Gfhrﬁe& & S%l’i?tlgﬁ‘:lgosféﬂl?h dhs)concentration of the
Lav acrmlpcmmthartble plasenbixab patl‘éﬁﬁﬁrﬁ@ﬁy @R ¥t e%l,eed%gé/mL often
(19@%;5110 %@ t al d d Chem 40(28): 416

(19 20RO > I §E<ﬂl@ﬁ dogy got exveeéﬂgggx)nL PCT WO

94/ 08992 PCT WO 96/ 31475 and U.S. Patent Nos.

5, enchetrlf et al ., 5 597 919 to Dul |
al .5 one ginpourds ay

each of Wﬂélcﬁﬁp&ﬁﬁs béﬁ%ﬁﬁ?& Atfedd t#lose%g bgwﬁﬁ%lgaggn%gé%q?ders for

their entirety. More particu
be ViRkigh other typesaaf midntise ¢0mpeendsfha(2@B&htpr@fdﬁedad&ctherapeuucs See,

CorSEPEmy FIMER &y Bheehs S50 il Sbhon: ameri a1,
A MR A £ e (L e
; Lippiello et al.,
J. Pharmacol. Exp. Ther. 279: 1422 (1996); Damaj et al., J. Pharmacol. Exp. Ther.
291: 390 (1999); Chiari et al., Anesthesiology 91: 1447 (1999); Lavand’homme and
Eisenbach, Anesthesiology 91: 1455 (1999); Holladay et al., J. Med. Chem. 40(28):
4169 (1997); Bannon et al., Science 279: 77 (1998), PCT WO 94/08992, PCT WO
96/31475, and U.S. Patent Nos. 5,583,140 to Bencherif et al., 5,597,919 to Dull et al.,
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38(1): 22 (1995); Heeschen et al., J. din. Invest.

100: 527 (2002); Utsugisawa et al., Ml ecular Brain
weeswaneh4 106(1-2): 88 (2002); U. S. Patent AppPCTAIS2MA/032685

2002/ 0016371, Levin and Rezvani, Current Drug Targets:

CNS  ametlS,5R4,23 to Gintiedl et BY, 909 @l sturkh 4 ) _
O Nej, Current Drug Target esaCﬂgigWﬁl%le% tncorporated herein

Neur 0 %)eé?r%%ﬁe“bﬂ%re’&‘é‘t‘*‘é’ 1(4): 399 (2002):

Jeyar asasMo tulad n 9 275
2%0 Xi agﬁﬂlﬂmﬁall1 v, thye kg ﬁﬁ%c gﬁl Jog "(S%A (PSR ofpgss) types of

t
8360 %’2‘6@25 an élﬁovbsgfgv wh@bmlcoa@w Mpemcﬁsﬁﬂﬂseléa@mt;v\far the a7

97/ 30068R MO0 WO 02/ 1
02/ 16355, S@%’ WO o%e%gé‘%’ésedﬁ@%e‘&?flg% reiﬁﬁi’lvéeonard etal,
02/ 1¥%%ephegs Meoz/zzmsgsl B1996R Eremanl ot al., Biologicql Psyohiatry

P 9 Dal | t al
o SRRR%S Tlaok Heedfln bl )i St lon 625 (2@92)amsuglsawa etal,
Bi ocMgleczM&;d Bfdwe MRedetitch . 108(1-231 934 2@@62), gld% te n?&pf?‘hcatlon

therﬁ g/ %g nt ent of each of which “ar

i ncor 8 ng lbge‘f”éfa@ &sewani, (Curtest Drestlorgetsy CN[Shmd Neurological
C ONIDAs¥dsrsC ):a djun t her,

conmbj_nat |Igniﬁ| t E%e)x(? 2Plng tﬁergtpjl g’s%tuﬁe{”h@ar%n%%eﬁ%ngvs and
of ¥ elpged s iandh)398¢200a); Jelyasaeasa@,amadg dl. dv&@&sgz%hée 109(2):
I'n Q re to adm ni ster the

act ?\:/’g rt|2§dg %%aé ne? ?1 K % /%% &%’pﬁé‘i’"ﬁtga ' D)z 8260:20@Ht BCT WO
uporfIRRMR mnbm@@/ossﬂsh PET WD 9%/30903t P@‘TE\N®S§ﬁ§64qt7€9€T WO
wtl@)m& ﬂV% Thi s can be acconplis

t ar gét eg %@1 (? 3’3p§/sasaﬁ§ﬁow(b92/é@§5t§sPCﬁgWﬂw@/bﬁ%a,gECT WO
suclo2t16348, CTEROror 7854, Qedycitst GRUR yg&g it W?;Q‘@g% 7 Botte et

thefh ol d dosaere uired td ac ve sign

si dé1 ¢led Copg. %ﬁ@r’mléuﬂ (A5 (200 and Ma2bS etC4ll) Basore. Med.
use@hg,g BIE Oos Rt the s associ ated wit
those conditions, @0@12%3(25656% G rrge 3%’%0“@5‘“ of each of which are
Reph@@'é)hma@rpmeted bassfesncefin the endterys that can be

treated ﬂ bel ow. Treatnment of

sed | et ai |
CNS Di s or @%ﬁ% ¢ Pegised 1 GARmeintherapy dr @femle.matmn with

t haexisting tberapleeai etk mﬁlﬁlgéiﬂ&t WO LG mﬁéhsr%eg V4 @ALs and
neurgglggren r at hve dj sorders, and, in particu
di sor & '.‘b% Fitugiions itgis @@&rﬁéym@@nmﬁﬁud&wtlmng&élents in a

at tmaim& ﬂﬂt h@nﬂ%@éff&ts%@ hRPARs {lﬁtg;fkg sﬁcrl]lf S oﬁ)gtoqra assgciated

ortr or can be of nown e

conf g@sﬂ@ arbganglini alus pam oti ®oomplished nptargekdagir@gaaehvery and/or

di
neug o oad i Bt alch B3 S5umT i df obed aamaut mecting the
codhteshalé ddsagorrdprimd a0 dokiogniipiitieanaffde qffeé’t@ dflﬁoﬁkgﬁﬁg‘ceuncal

Th everal di sorders whose clinical
maﬁ{ ﬁl s %la? oS HratEd feameliongts Y, pk the (sympigs dyssbiatedt widn those

(i .cenditiotss disd&é§ afi®8idbrder8g HepRIRADIRRRIAN: # ot YELSt can be

of
treated are discussed in detail below.

Treatment of CNS Disorders

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
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neurotransmtter rel ease, inappropriate properties of

neurotransmtter receptors, and/or inappropriate
wonv@roagtis on bet ween neurotransmtters and PCT/US2006/032685

neurotransmtter receptors). Several CNS disorders can

be atumbudretintle ¢ wWihéwi eid¥ey0f CRBAUiid Qﬂ% iatri
i rine and/ or ser otonflgy(r)]. Exarlrpl(geésg @g%ﬁmpsycmamc

nor epi neph g

di sorty ﬁ%grst Agrolegirpl ghisepses and tental Hloessesd and icinide neurbdegenerative
pr esdidtasts) bERHviRA di L. S en| ntia (early ..
onseh, Al zhei ner’ s dligbgéclaég% g)o,gmgxéeﬁ(?ipderh%segn%&r:??gyttvﬁ SR flisorders.
of t HECTAREEEYaRRICNS digerddrs wheseycliBodymatefenatiing have been attributed to

m cr gnignf g{ﬁl[ns tia,  ALDS-rel at.ed denmentia, .

HT V- denen(‘?}fsg%cnu tla'ﬁl’e dé@? ebr afeS‘iZlal Br (P8 PIPRPRIESi avels of
DT OOLESa Lyt P amE ooy el ch P oS RaBicrsecsptors, andlo
bar dr oo o o et Pagtinsmiiens #1d Beoremasmifer receptors).
def i Bévieradli GN$ ditdorder ShiLthy, atSBRIESH! £ UYL X Buol; -
schi &c%?hre i.a, ogsessi ve- con‘pulesi ve diesor%gr&s@, S’holme, dopamine,
Tour et te"®d erofeiing cognitive i npairment (MJ),

age- asso@:ah® R %A%{!l renmat ur e

ammesi ¢ _and, coggi tive disorders are
or a"¥EHeR GaelHée rit-salle olenlentan(ealy bmetinddednet©dfYase), senile
SYNOYcB{®Rtia PlenfhEs cihated W th cul ar di sorders,
with genéatl ?(E: al t e?g? ]?eolr}gz%f AR t&%e\f’a]?%’?y gg%ﬂprgqnna, micro-infarct
tri sdmpnti) AJPSwelated aubmoitpnHUeUERLARC] A8l | @RLAN Nhfarcts
ef i .acut e or . chroni c neurodegenerative ’
con dﬁr lﬁgsﬁggélu%ﬁu‘i@g g?ﬁ}&??‘bﬁ)ﬁﬁﬁ“ﬁéﬁ@? tflisepse, eress¢ssive supranuclear
mul trapsl.eHemtingtodsi Ghored SlatdEdRkinBGH ! NG tenti :
cer ecgsr al or s%i nal . traunas. }I@n “addi ?#%%?g%aﬁémg%hpg%eﬁlﬁa% deficit
can BE e FHEED r dspressicnet idpdexaal dischizaphrenta/ obsestiveetompulsive
behaidofet ThuR@Edesadiofled stances .t lead |
to dependency (e. yﬁ afﬂg’ohgﬂ, £0%8§l§1’? & PatFaen; (ﬂ)?%dage'assomated
gpi gl’lle@gqry Bﬁgl)%mt %@ﬁ@&mmm aoMlesi el ﬂ{%ﬁltﬁf@ diSOgSIrSS which are
ar Qi AL L renia j.s an .exanple of a
di so?de.r t hat 2 f‘?ﬁ%&r&??@cﬁﬁe@?ﬂwl%ﬁw@ﬁcww Fgtomsy or are
mod@#saginiad withe vaszulAGsetdsspivith GendtRCalGRRBAY (Sh G or example,

al sq. I nistered.to inmprove cognition and/or
pr 0\%l %@y@ o ﬁ)”f%‘t aé{éflﬁl%fiefg%ﬂ“%@%@%sde@ﬂ@n%% @cute or chronic
par newodegedeyatiraea@itichs bacht 4 @ty IR PhidNhii SQYBYY ﬂg‘ﬁti%‘f sclerosis,

such az} t‘[1e corrpgilénds of the present invention
ar e PG prgtEpphiepeand pergmahey spinet ypmnas Theadiitm, dercdmpounds

cancd¥ebd aRdate Q{jeﬁmfiii/cgﬁnepz{dﬁ}/cﬁ?ﬁ g?d/gly otﬁgrmq%%ﬁB{%L Iglrrs] L r% a{%lated to

patient in need of treatnen prev

ef f Enbptagess gh@,{aleﬁérfp dapendeavie 1i¢.at ialceh(?mdéﬂiﬂé( Heroin afnd opiates,
compQunttil: vides .some . degree prevention o

the progr e_sg%ltg’ﬁ;eo °dga28£?\‘%e3_c?ﬂ’§g?f_g§wa*€f3: e., provides

pr ot ect iSebizeplireis ix)an eamaple Of ACNSHidoRRr AR HAFEWMy 1lSiabie to

di s .
Qéaﬂﬁéﬂt by modulating the a7 nAChR subtype. The compounds can also be

administered to improve cognition and/or provide neuroprotection, and these uses are
also particularly amenable to treatment with compounds, such as the compounds of
the present invention, that are specific for the o7 nAChR subtype.

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
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and aneliorating the recurrence of the disorder.

Anti-inflammatorv Uses Excessive inflammation and
wounworo2#saer osi s factor (TNF) synthesis cause nBCDiIUSRE0¥/032685

and even nortality in a variety of diseases. These

di se85@sompeind dkat Phvideaseme degréd ofipre@ntion, ofahellogeibPof a CNS

sepsj | rthritis, and jrritable bowel )

di seg’s%‘éfdwrﬁ'g" g?i,dgﬁﬁmieﬁé ee?ffe%i IPERTPURE e syaptomp af the disorder,
vagusnhanelprating tHemeamfrehd2 of @@ulit®Rrt he magni tude of the

i nnate i mune response by inhibiting the rel ease of

macr ophage tunor necrosis factor. This physiol ogi cal

mechani snintsilRgWatae Ukde " cholinergic

anti-inflammatory pathway" (see, for exanple, Tracey,

Nat ur e. 4@’5&@9@7@@5@”@2 YiymorThecrosiCrreton 7 TSI pnthesis cause
IS I @eiidi8thnl QberPREIMF RO j ph b L] of .macrophage

TNF rel _eagga,n and al'so tf%ﬁ% t)dl?lt%gJ rerEasy bespiiseses lg‘t’luge’ but are
cyt oRqtleaited Agomidetoxentiar sepsis, rduenantic dritB AGRISIritRIRE bbwdl disease.

agom az-.specific ChR subtype can inhibit
the. TREgy e b8 hrBRRLiFe A Bt S ho bomemgieyesulate te
t hoseagumpoufids idese tmbete Repdie by EibiBhe HRCEIALON Shdophage

can sed to.treat inflammtory disorders

Chartg%log P @ﬁtoéxg‘ggsﬁhy glologicalyaeghgnign iy kipows ee thel “sholinergic
Vangnéitinfdmmathit PatBway*2 feb98}) o ( ) )

I nf {ﬁ&ory congi ti oﬁsés%hat c?r%égg” tﬁ%%?’e%ya%’rm 420(6917): 853
pre by adm ni stering the conpounds descri bed

herei n i-AgLyd Limted tao chronic and

acute infl amg‘thﬁwsugé%tr {ggés g Sﬂf?ty@l‘ﬁ’f“é“’g’étéﬂ%‘gfdﬂ@FOPhage
acut BNy okage, and hisotintsibitarcldasd 6ff Gther! dyRMMRS.OiAGonists (or, at elevated
art Q{Olsg LS, oséﬁ)eoar,t hritis, allograft rejection,

chr ONTEY IR BEMESt) At ¢ oG rspeciic RAER suhaposal inhilsi the TNF-
NoN eiddul e mANAAEHL R REREN 1 Ly T : ,

i di opat hi ¢ _pul rrpna%%/ ?Ilq)glr os‘lqg(?gr%l?%g?%b%lecp ?%’Pﬁqssd,esmbed herein
chr 61_?ﬂt eg;% ﬁ@tqgg@ltstis vean el usedh &r yreati mﬂ?ﬁmatﬁ@dfibdrderé characterized by
resp . iStr ndroge, acute chest syndrone in

G o SR omfhe S SCRSF AT i Wate A e i 334 (2003,
Crohn' s Uifseamery biiéfonl thae c08d thdafed of Gl Ented by administering the
chol.angi tis, acgllgt‘f&gs,st_onat itis, glonerulonephritis,

| upSEOPBIBAR i desgibeq hersim dactugle, bmt arer ast: limised Hosthronic and acute
r eadifladimativh, N p&briadiN 9 o€ abif | y ponse . .. y
Assqci at ed. wi ?h_ Bact or | ’agla_l and‘%gﬁr.Ha | rt’alagﬁgf%’g i Sﬁ]i%tffy arthritis,
bactePmaicidh AgEis, ostecarthiitif, edlografisteiaritona shoalcatradpMit Fjection,

si desughd eshs h the for ion of toxins, . . _
and t he bod pgsa.eg%é? U?%(f%%fugc\é%aa R%@of}get Rendent lupg Anjgpy, idiopathic
vir ntgln@n@w _erSl‘ﬁe atopici dsmatitiueplois dbsirsdtivh pABkdraly &ikease, adult
I nf Feglgi}a?&’? hfg&ésléldgynﬁpc}n?er, a;(duteboc‘iigsltl gyrgdrome in sickle cell disease,

inflammatory bowel disease, Crohn's disease, ulcerative colitis, acute cholangitis,

aphteous stomatitis, glomerulonephritis, lupus nephritis, thrombosis, and graft vs. host
reaction.

Minimizing the Inflammatory Response Associated with Bacterial and/or Viral

Infection
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and sepsis. As discussed above, the body's response to

i nfection often involves generating a significant
wanoure4d tunor necrosi s factor and/ or ot her PCT/US2006/032685

cytoki nes. The over-expression of these cytokines can

r es uI t i nMaingbadiériabadd/drijitdl Mfecﬁ&%@r@%s@&ﬁ&iq%ltﬁ BRE Kfects brought
endot oxi ¢

‘s’ gb&acterl a_.is.sepsis

u r os epsr gy ot t%%d@@%mr?@am&ltr@bom to the bacteria or virus
expr esBorofe itéxilke A s BF

i bif ed by adi i st eri ngS“E‘SB%?eéa‘Sﬁ?}*B‘”% {0 amtfira, borutism,
agon sepgis” t A discussede phayes the Thvdg's regpopeURd B fdE6€ bBE nvolves
her epdhet arti al nls of these
e TN
i nf | QfFFEXRIESpioneS ﬁ@ﬂ%‘ﬁ’kﬂm&@ carpiefid inisighifloaa i§hilyaduch as septic shock

f I I f
o iR B BRoHEls B Hod oSSt il ymdome.

anti m cr abytelind&:qR&Ebh 86 mediRd By HRIRS I
usedaéig‘? adJ unct therapy |r? conblynatl on%vmt ﬁ@x‘%&ﬁien ibited by

t her 4 Bpisteting ﬁﬁ%ﬁ% Op ettt jagdnisty jof shesa rrdcebtfmg alThose compounds

I nf edekdribag . ant.i vi
anti fu ngal 2 eé,%ﬁndtﬂf‘t?%iu %M‘ Jggaﬁ,l %ﬁ”s% BTl 8%&‘??? rB?“ﬁEPf% gpn therefore
t oxifesuspd mmﬂlzb%ﬂmﬁamméte@tre@umea@@eia&daﬂﬂl tabAeRNY ihRBtion, as

b h
T e o T AL —

ant ilepxanisniebiatirepdrised, for exanple, in U S. Patent
No. 6, 31%043 to Bupdl e t al ., incorporated herein by
ref erence: Hﬁ‘g fl&:‘ﬁe‘i’/ @s agianei Sherppycinegongdtination with

and esisting thteﬁpieﬁlﬁo Fidhgb 8adr{al GlithVéhaaith.i
t her a eufll c effect can be (?onp & msrft g El?écﬁons such as antibiotics,

co- BN FSTdAnTiBEesds t Anttasing gmpaismlamusdéanbm@eﬂtomﬁ prdauced by
Anakige miféibaesedid Gind adm nistere

treat and/ or %}re event qgg‘?nqﬂgﬁo'%%qaxﬁﬁ hEHP 6@8‘&’1’0&3 body without
n suﬂéﬁé@t%éanaugaummw gespanse. Ehzﬁn;gésagg Gﬁtitﬁrtcﬁé?léfe\éﬁfsc‘/losed for
0 EQPHH.@H S e denmonstrated in

model s o persi ?tpaéenF ?\Tjnpﬁe Jalﬁrpgg dPyBHdienetaply igeorporated herein by
neurafpratdei Other agents efffe@fvmaga@ﬁ Y8541 1208 Detlel to;

Publ | hl?d F]>1at ent i cation : 20010056884 Fo be cffective
Al | §& St hergpeuticy 186“ %dﬁa?ﬂn@&mensﬁéebyamge@nmsmam evith the
conpdmpRinfy @dfithed ha@dinuvant rat nodel of inflammatory

pain and nechani cal hyperal gesia in the nouse parti al
sciatic nerve ligation nodel of neuropathic pain). The

anal gesi gnffdRGlsel S Suitable for treating pain of

various genesis or etiologies, in particular in

t r eat i ng hqﬁqnmmsoaay t{eaadli’mﬂﬁtdreaaﬁ @@hed@br prevent pain, including

i g, neu at ain _and associ at ed
p er al g%él %ur ia%‘P ﬁgﬁ ﬁ“’( iy - Theegnalessie activifyc op apmpounds
p osdesayied dticittcapaiendeaiddstdeddin A5HRR! | R HEedisthi ﬁﬂma%%?‘ pain and

conql t onsthf nc| udi ng cancer,
uropathic pain, performed as described in U.S. Published Patent Application No.

20010056084 A1l to Allgeier et al. (e.g., mechanical hyperalgesia in the complete
Freund's adjuvant rat model of inflammatory pain and mechanical hyperalgesia in the
mouse partial sciatic nerve ligation model of neuropathic pain).

The analgesic effect is suitable for treating pain of various genesis or

etiologies, in particular in treating inflammatory pain and associated hyperalgesia,
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angina, renal or biliary colic, nenstruation, m graine

and gout) and fibronyal gia syndrone. Inflamatory pain
woayo7me4sadk di ver se genesi s, including arthriti 8BCamg2006/032685

rheumat oi d di sease, teno-synovitis and vasculitis.

Neur opabiitiic paihand Bgbeisied higekdesiaNaHro KPgt i Do

neur al gi a, di abeti c neur opgr{_hygég}d n, Ig‘385§§|(§§'a,he%fﬂ8v‘v’hr°mc pam,

back PPEICROARY PR rand rmapy asspaiseds yilir timiens sorlitians including cancer,

br ac highda, L@ WS B, ShBD- mbRhiRihi BE -
Neovascul ari zati on The é?mnﬁ%%oﬁ’s&g?g%e 84 geropg fibromyalgia
Wi t hswéwgsh _C&I;ngmgvmm mahiblbi ¢f agnersn:j ggne_sis,,t including arthritis and
neovaseMalld Z4akiRN tedC ml &, mnLstering

ant a%’_%ni sts (or at 3 acl(?‘;r%{ilsdoaé1 g& ,Xul Sr ¢ iDUIopgERG Palp includes
O O B h oy D e NS A L v bk pain
by uﬁgem r%%lftetgoﬁlg v&g%gi Sk isal’cr?%f‘??ﬁllexw]@’@énesi s.

Such conditions can include those characterized by

i nfl ammat anglL.ogenesi s and/ or ischem a-induced

angi ogenest SRRy EAAURFZalon; on associ ated with tunor
growt h camead s qARGR ik . adm nistering those. ..
conpounds descr | bed Lbeérllgdl %&tg ﬁlgtt&l AU, Proascalgization.” fahibition of
ant dis8¥Asstlarizgtion dbt amplegby adivistdhing anAAHRs (03RE 64 L dosages
ant [ al. NAChR-specific activity reduces the ’
angﬁ%g[gll}} ?lga n(rfsgsgpogntg% %o‘"“ﬁ‘cﬁ%‘ SAmibibgneoyaseHaridation awdy accordingly,
neopteasion. preéint acv@eitioRd Fhatha8R8 PEP Rinha; nj del .
systenms for. ev§1l gati ng. the co oun}gs H%gfg?l?blé%%sé:}q%%amn or
can BEPBUMY, TP WReMre cay inciise stbbrenchaetcieaized by ifdftinmatory
| nvangiogdhdll 4hdiod Rl hcedl AGARALA! OG-

erej n b }
reference regarding di scl osure-or ar-sp %olvﬁclfianzat%n associated
i nhi"8 Wgﬁw%@m@éﬁe@smi@&ymtéhhﬁﬁtamg(t?@e %bl%lﬁ(?.hd@ﬂ&cﬂbed
ani . ngi.ogeni c.activity relevant to
hunan egllqgeas ec?ig% g{)%nga[ggw of Plaéﬁ"’ﬁé‘ﬁﬁ’rg“? Ry AR nodel
(i n Vi voSpdcificmamt®ronisHEss of hARMHRLISUEA i 29 . and
532-533). Representatve tunor t)?pesf@ta At @%gﬁu%se%he anglogenic
t r eAPRYSL? AYlampRationnisehemins ade seonlised Quidoatanrdgmdingd®propriate
NSChiimaP¥d13RstERE &S, rgatl g, cancer, breast
carci noma, colon car ce?iﬁlg%gl_,% tﬁegéénﬁprﬁugcisr %ﬁsﬂ?ﬂ?ﬂ%‘? chepn be found,
can S RMIPCor e sl A1y OVIEAE KDY (002) incomporaed
pang%rggrsw & %fr%f:éln neoliffga,‘railng 3@?10%? ef ®Gprecifiganhibition dbmgiogenesis and
car cillntanin bitloP afldl Ghinfd dde ln | n
carcinoma, urinary tract ca%%gﬁgr%rg?%epi necsﬁli:t%\rrelle%ﬁﬁ? human
bl affif@re: c3ncery e, Lawiniung tunenneedet (in vive, infreicalgee, in particular,
genpdgad 5397 Akk 5308036y noMA, cervix carcinom, uterus
carci nomm, ovariancarcinoma, cnonocarcinons,
gest at i d¥faresentajyhdishersypes tiei saeisetreatsd eing @Y dodlpohiR%escribed

Car ek 30 IRb 1 dRr $ e carci nomn, semnal vesicles
car ci noma, dt%elg éé <o Qyatian gﬁtﬁ:,er, é)@pqlﬁ:atlc cancer, breast carcinoma, colon

carcinoma, rectum carcinoma, lung carcinoma, oropharynx carcinoma, hypopharynx

carcinoma, esophagus carcinoma, stomach carcinoma, pancreas carcinoma, liver
carcinoma, gallbladder carcinoma, bile duct carcinoma, small intestine carcinoma,
urinary tract carcinoma, kidney carcinoma, bladder carcinoma, urothelium carcinoma,

female genital tract carcinoma, cervix carcinoma, uterus carcinoma, ovarian
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cell tunors, endocrine gland carcinom, thyroid
carci noma, adrenal carcinoma, pituitary gl and

woanwimeTa, skin carcinoma, henmangi omas, el anBO®AIS2006/032685
sarcomas, bone and soft tissue sarcomm, Kaposi's
sar c oamnotnt/Tofici100drcinbRa P s&kdiond VAT b@tict ryes, .
tunors of the eyes, t,urmrgs o_font hgwnehllggr%léegl?eag& thilé’ genital tract
ast r T ORASPIOYRP GAigyIomy) sasinelstesices cacmbinaotebtas tAGBSMa, germ
neur s Sum&He U bRRASL , nnpmas, Meni ngi onas, ,
solid tunors’ ari §i ng é? r.grr?%ééﬂrr%?%p%' 08q carsmp nagfg{wéscmmoma:
( sucRIEETY glanderrdoma; bt caminema,fHemangichs) FREn Sk, §d2€mas, bone

pl aq 0 cosi s fungoi des.  and, cut aneous

R A s IR Y5 SR S B st e e,

f r onfunyomp h theseyesT emare rf ahen deniB adt, adtRytBRad UlibRhs {fobfstomas,
er

in C%‘%&{i&s ion with other fornms of anti-canc

treat ment = uE FEMOE380 2eyRbIAstemasat Pebivanhontas, meningiomas, solid
ant i tuenpd aftihe fAR HeMABHOIRGE Maf |2 RLALLD

adr i n%/{‘?i n, daunpnyci n,f)cgnd thegﬁ#ﬁ% ?ilr? /%rﬁlé%nin?sfllf&f’mmas’
vas cRIFEPCERaat Al 1o plaguesvensl fumorsoof) myayein tiengoites and butaneous T-
ar e ¢eMayphdindBekeRtid); : an be

adni ni s?feilr)ed i eoay ?ﬁﬁglﬁﬁggggsﬁagg%?%é’ﬁl yPghomgsyet ed

to he turidie coppeundsgen elsa bvp ladministized DraajREnCRh Ber forms of

adm s d..J L cLospheres, .nicroparticles or . .

| | poﬁ%lfréeggéego%%a%{ﬂt’egl C?@%FP@G@WB%(}YI& aptiRgoplgstice gntitumor
t he agewts opalr 4s mkﬁmﬁﬁ,m&itamyem,wwmoxﬁgﬁﬁ,t dn@NAt ke, dnRr anti-vEGF
conp can.be present in mcrospheres,

m cr g%gr | %t}%g@glbql g’f‘ﬁwrﬁ]b %ﬁ??é)sag?ﬁéﬁs &b apgdpropprin theetty

si zed t 0 Thassmpdun@UGR Hel dmdidtbd GosuBNY miGhd] zl:}% Fh%%r are targeted to

Iodgﬁ in capillary beds surroundi ng tunors

adm Ry e sge.c & AP Bxaatpde; |the edrhgounds camebet adnministesdah niittdgpheres,

del i ¥igfoypardt C&S Ji o - i he art. Ot her Disorders

I n addi ?Qn to trlg(gst%}ﬂré]g %gggﬁeéog)déf ous; ﬁ‘i‘tfebgm‘?ﬁt Y dircet the

?LSOW%p@P"]ﬁﬁ do ntb@vttamoul aAdﬂiﬁ@l[damﬂ $he g&ﬂpc%tﬁibé Riaty :jlb'k? present in
e R the c oun can be al so used toO

prev e%oﬁﬁefe?%%{é% %rrtlfféf o @‘%@F‘esctg'ﬁt@ir? IpFRpriaiglyssised de pass through

and & tricoars vofisabipllSdgelifl ehgiliy bl TR AOBASHS administer

suchhe%%mLuw dhsor ers associ ated with cytokine

r el eXenPPEilocallciothnymoy Sushidmecdelivesy dgwices are lewn in the art.

occurs in AE)S, AIDS rel ated conplex and joplasia), as

wel | as ose. indications set forth in PCT WD

98/ 25619-1“%-\3—&1@&5.t 18 unds can al so be adm nistered to

treat coRVAdURibLR RSt - e that are pptqmatic of

epil epsy, and to .ter%gﬁa$ C§§ﬁ%slta?q%6sn§l {Oé%glg?faﬁﬁ’mnénsw&wular

RN ipue paidagnl the odiaund/\an SOMROURKITo provent
. St i sitions, su S

or obtggr’ey,ts %grtém (%herg conditions, (c)il[ygases, and disorders. Examples include

itoimmune disorders such as Lupus, disorders associated with cytokine release,
ichexia secondary to infection (e.g., as occurs in AIDS, AIDS related complex and
soplasia), as well as those indications set forth in PCT WO 98/25619. The
mpounds can also be administered to treat convulsions such as those that are

mptomatic of epilepsy, and to treat conditions such as syphilis and Creutzfeldt-
kob disease.
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particularly when they are nodified to include

appropriate | abels. The probes can be used, for
woxeTphes14t 0 determ ne the rel ative nunber andPam/UsS2006/032685

function of specific receptors, particularly the a7

receptor subtype. The conpounds of the present

i nvention nost preferably are |abeled with a

radi oactive iso topic noiety such as 1 1C, 18F, 768Br,

1231 or 1PBknostis Udbscussed above. The admi ni stered

conmpounds_can be detected usi ng known detection

met hods appf 6pppainds anr be Hused albeihagnmd colmpasibis sadh as probes,

det egdrt n emSS|o t opo

iR hothe) BELAR0T Y ST BB o e

( SPEGSFYL, forhexamplli, ob alsteknind ahe rrelbtgsd: ﬁthﬂb/d?(aﬁﬂ)%r Liﬁﬁicftlkih dfMspecific
ind SPECT (e.g

PET 8E or_76Br
i mg{eggﬁ’om Pﬁg‘ﬁuc}?r Y. fhey &% 183eP1oB subtyp®. AThei mm@sndsopf ];he present
1C, mbmﬁonQﬁbsﬂpfa;%r 58 NabbRE ’Wlﬁxﬁé)ﬁglol&n}g éi)rtosplc]: Fl)ii}mh as

and 16 hgurs for 76Br peci |c act
i's d@g ﬁrdl tSrVFIs%PafhﬁCE@e‘ﬂﬁi@VSel ect ed receptor subtypes

doses 1y i ear ruig R EaRMAN Bl (EeR R e ki Gisctian methods
hi grPPREIRFipgsior ithedpbsl uskie Examﬂesndﬁ daé@oﬁxlﬁaﬁéc@.dmélﬁdb%osmon

cap oxi c | evels.
cop attiRict SRl BErf hog Ll phie eonioaionramerted cmography
? Sr orame 0 by actbal atagludl gl o ML, ' EPoF or By
3
'?é & CO rrp%l?ﬁds Ddgaepe ‘X\Wﬁf “Liyesyad @bersi2Ad Inmmm for ''C, about

¢ ech@p quieics $€SF,{ DouSEHROEs fir 1Sy aﬁgtaﬁ{;ﬁt 1'?§°h 696111{4 'A high

to London et al. The conpounds cdn Imi Ni St ere
f or mBfALS WV%%grqdﬁ@ Hisuglize thei selecteprratie sobtipds at non-saturating

| Ngr eRbeBMAtRons SURR: AfnikQRG4! YRES ~Of redients that
are useful 1n formia Lr?f;edag 6‘?%’%’3 gﬂﬁ?ﬂs ¢ itoHc range and

onpo'mYeFLe bighf Qﬂntnast neges ddﬁeecdmﬂohndsaﬁkl)/éxﬁb&gé&'tto ]Eﬁeecapable of
pr es n nos are e oyed 1 n Torms

of h?lg %Iﬁir{ tox1c ;lealle{s %ﬁeﬁ%@a tipp gfngqsggsecmnqq(put In a manner
853, 8®&#8n tooorsl Sﬂtﬂledhn die atd of rédibBhel tllhg%lﬁé) "@&uﬁﬂl%xﬁjﬁl? It1|§l Patent

adm a subj ect (e.g., uman Ssubj ect
esenfg)e%@f‘ﬂ ﬂld within the subject can be

i maged amikk Qbhﬁﬁédnﬁé Qen % &’({nﬁﬁ{sfeﬁetdeustuggrc1 gﬂ?‘%h (eges Ih%ﬁg?sir? ee, for

to |nd| ate the presence, quantity,
wEiy Hise &arem Nog 560144 go chmdmem al. STH y@RBsoundld can be

add| {rhiaf} UOBAS an a
admi ni st teejrréezldj!ﬁt 0 anaur?élh"gmggsdg ,}?cggporqigpgxer #etpdients, such as

andn@?‘%’?gs ofSPECHicatsthEaFo ruseEfgi ﬁgfoﬁﬁﬁlaﬂﬂ% &afal'ghc%@ic Q:Hltnposnmn
usi gy, g_{ggﬁgfrl at e echm ue and appar at us.
Vill e gne e %&F% ¥ty crying ou (‘IEdﬁreFCIlNeJaYQDnam most

eferably are employed in forms of high purity. See, for example, U.S. Patent No.
853,696 to Elmalch et al.

After the compounds are administered to a subject (e.g., a human subject), the
esence of that compound within the subject can be imaged and quantified by
propriate techniques in order to indicate the presence, quantity, and functionality of
lected nicotinic cholinergic receptor subtypes. In addition to humans, the

mpounds can also be administered to animals, such as mice, rats, dogs, and
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Ni cotinic Receptors: Pharmacol ogy and Therapeutic
Qpportunities, 235-250 (1998) and U.S. Patent No.

w6 .205328086 to Elmalch et al. for a disclosure BET/US2006/032685
representative i magi ng techni ques. The radi ol abel ed

conp senkeyshi SBEGTt dndhPER iafafingi day Heo catbd Ghi iSing %@g I%pproprlate

b f er abl hi bi t |
non- SsERat et anefiies” Moo Riflsiaei el PcABREY Pt ghes) Neuronal
r ecepliaotinis MW Prartacolb§ome] T@%ié&% Oéwmh@?eﬁ 235-250 (1998)

Comp RS oD P3R5 48 iy el 8) s adiscbones of represeative

| maginngimftedhMdald. subt ypes within the body of a
articularly within the brain for diagnosis

bj ect
ngjoglcat eﬁhﬁqudw labeledr qomppunds NG wiils bigbesffining to selective nAChR
di Soﬁdﬂ)%@s 8, Q‘?)ealﬁﬁﬁl%gﬁ?b o}; gﬁnﬁut %9 tle'% égéor%pﬁ%abmgmg to other

can be Use In a net | agnos
s ubj Beetinie; cholinergicaretrptim rsulmtds gab., thoberedBitdtalblyPdOls¥REited with

d t t bly I b | ed
20 mplgh%ﬁ gﬂdr%eélf)al) g ﬁxe ecﬁmpg gagqc a?qea gs ggggtsefor noninvasive
Pleg g’m@glrn@ fsolﬁ E?Ehlégﬁw ﬂﬂﬂlggthf g{):de%f({f%%us E@c oﬁalrtw)uﬁﬂ?z w1thm the brain
ski | f%glagl}? Sp ﬁé%ﬁ‘lafe& B‘F%@s‘iaﬁﬁty af elyf disepses anslolisordesaic h as

PET and SRBATasp6ithd/iBededfs TROUN
descr.i bed her e| nto di aglnose JoQi gl%eé\?grg?g ln?me&lodtodlagnose

condlisepssia aswhieet sushde eduman (_phtllﬁuit n@he:matdiod mﬂBfeﬁdiﬂinmlstenng to

di sahslesasi fun the .centr
and au?%ngl?tnsigg%(%]% slmsefgtceni’ mgﬁ 8@?@%‘3“@@4 ) q?f‘a@tmg the
birdinga pf thety carfipoGhib tal Béléiﬁéiieﬁlcc&ﬁﬂ’c b 61ds(‘%§lpes (e. g o7 receptor
Par ki nson' s di seas

ncI he r, di se
Iand sgtk?eg élﬁz d*f‘?l@i—?ﬁ HSIB$ Aisgnostip foelsevnchas PET and SPECT,
di seas ese ﬂ:ﬁdadibl&@dléiﬁé&nﬁo‘ﬂﬁds &e@éhﬂ%& HeNa] %ﬁ%&&ggegé %Pg%&nety of

thosew{}hat ar set forth in U S. Patent
to BEWHHE; andy disgrders,t fsludingt epnditian wil ctisoadess hssoetayed with

| NCANERAKLE &f M Jeﬁtfrﬁ fah Q&tondng&e %nIQIt Ilgse?ryﬁf%gg ﬁ%{l%%isqrgers include a

di agnosti c conF03|t|ons can ise
moniVids VeEPEC ot VNS AdisRssubtd plisordes, ainslabing C AlzhS 6 s Adisease,

h d. | t
et oo o8By 0SB R4, o e 85 BT Temeptvdiscases and
E: galdlsplaiﬂsehat @an:?ﬁtaRﬁfXd H%:lgd&gthbéggghﬂqge ggt fo'?l%tm U%S Patent No.
r egg%% ?3 4 3%3%6@33“? &l ffcgw SRR @&&’S‘F{?be@é dewbprimorpteated by

to fefgrtdver illustrate the present invention, and
shoul d not be construed.as limting thereof. [|V.
Synt het i BRHEIeH PEPSTH chef dihgnwmcngomgmttﬂonﬁ cam Bxasgdl @Sa adethod to

pr oMioHest sEl@ctidelnE&%hﬁ{asIugtyi)& RIG5;& Q such as a human patient. The method

involves administering a detectably labeled compound as described herein to that

patient and detecting the binding of that compound to selected nAChR subtypes (e.g.,
the /7 receptor subtype).

The following examples are provided to further illustrate the present invention,
and should not be construed as limiting thereof,

IV. Synthetic Examples
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i nvention and shoul d not be construed as limting the

scope thereof. In these exanples, all parts and
woenow@iages are by wei ght, unl ess ot herw se nBCEMS2006/032685

Reaction yields are reported in nole percentage.

ConpoundsThd fbltvavifg agembtic BYAHIEO Bredh®yAES |4 ali f

3- pyLi d-t3- y%ﬂg—d ,0- diazatri cya?ﬁ)[SS. gag 8@%{ éﬁﬁlhgéﬁazeag%e, present

t he SRS shoulthnet be comitmied jabditmitiog dbw scope thereof. In these

2- ( ( BraipléshIn s vl Bt BRE ey i PHAREENCLALE Al Qot ans 3z

<ne F’.o{?assi umﬁh dr OE)?é de ( %eg ) %‘gythgﬁﬂlé‘s)s Oﬁ&&' ise noted. - Reaction

di ssPFFEaciTePortEd Hunele pe@Bagel ) .  3- Qui nucl i di none

hyd hl ogd ol dded dth
mxt ur o, nae b e st MRenion 1R 3eiaties dtermpeia dries
3- Pyflipeiiryelal b3 A Y 6Hyodecimbthg syhdsid o Whih i¥BScd 8ow:

and the mxture stirred for 16 h at anbi ent
tenperature. The reaction m xture becane yell ow during

t hi Sz'ﬁéfl?ywiﬂﬁnylﬁnidnh)ﬂaié)-dSazﬁﬁk&dikﬁ{z&&]Jc‘ﬁzﬁx-ﬁ‘lﬁh{e s of the

fl ask. TI}e soligjs wer e scra(ged fromthe walls and the
chunks br SREHTAYdiRKdR (3% gi G454 miote iviag disewtves in (B@Ban0L J420 mL).
was BQdideclidiian HybR Heki ' t he mixture was

cool ed $t “40C Q\Fgr ni(:ﬁg}tﬁ.léj?ﬁgé’??{ys%ﬁgﬁg er\‘%raggggoﬂ etg? &yxture was
by fER e h mitest madbiont tempeeatiere., aPtidirictarbsiaRhide (58 g, 0.54

0Dt ahdleP el aldedV Mg Y Al siidicd BE M G Worids Wvpeamure,  The

obt ai ned by concentration o
i ts TPaskipRMIxtwlcbeeanznallow ahuiing this pefid, Ve i balkiB U the walls of

cro e fficientl re for further
tr aﬁef %’%ﬁémlﬁ% nSO‘(l 8W€érf3 Sé’ggg% §om the walls and the chunks broken up. With

2- ( Irapi@stRying, dvaydr (39-LY waeidhed. )'Wherdgabiigy ﬁls&{lged,zth% ]rrg)((:tture was

an- 3-qgn o .

2-( 6%‘935?‘1 GF AyFryieht Hlhesnwialy wers spllested by [fRraiod] washeadhwah water,
one afd a# dgied © OB Gin"R) ¢ of |t hanol (45 ni) .was )
added dr opfvvi se to so%lioﬂ GI%EW%OEE% d@g‘?cﬁ?%a{%% 8 \Vasopfpined by
0. 08B efigfration \pft thenfiliritante (BI% oflifs Bxfl6S volale MAScIINER at 4°C
addggbrmidRd B eat e t . reflux for 3 h.

After rIé%ol i ng %rgﬁ%%gng’#ﬁ%%@r}ﬁuﬂer g’,r g'{thﬂ’ftﬁéﬁ OfpaE10g (3R1g:\B2%).
added to adjust pHto 8. The m xture was concentrated

by rotary evaporation to yield a solid brown residue.
The21(k43-Byrddingh-2mitriot thyb- Teazabioy elof2. 26 a@B g6 aphy

usi ng etfyh_ t at e/ hexa 1, v fol | owed by
chl or of _oir]gli?’ ﬁf‘ ﬁ%ﬁglﬁt_g eﬁ"ﬁ %%‘@%W?ﬁ-&-,ﬁlwmﬁron&s@é %124 mol)
?3? sk ﬁﬂ:‘jhgl_l(}l :é‘i-ml nﬂb_ glbfi azdgté? iargﬁ-gxlligb‘lt%/‘)sodium methoxide (produced in situ,
[5 P(%b%d b é‘ﬁﬁ“ﬁﬂ"’cﬂg@ﬁ r@é-ﬂtlh -0(%8 myal) washen) adeledi and det thixigre was
- | - Izl 4 Yeha] Rr 312 -3 4 0, 04
was_di cf,soly\_/ed[ i Ege}%]hgg%fe%%gqﬁgﬁ 56%3&% FeF ’R&@I‘ Yias stowty
ni : Fﬂ(gj:ﬁiﬂﬁ%@ Sndke mgxtune ng Soncé'l_hmﬁgﬁ) bs?rdfa@fé\@ I‘atiOél to yield
subj gg o) i S . or an .
then filt gi“i é&?&%?-oﬁ‘g‘ﬁq ‘?‘f’t‘% apﬁlﬁl%g% h¥ &Ripos hgprpjography, using
r oty aesiiplberant Onl,tdv)a fullowde b B form/methanol/ammonia (90: 10:1,
v/v), as eluent, to obtain a yellow oil (4.2 g, 64%).

3-Pyridin-3-yl-1,5-diazatricyclo [5.2.2.0<2,6>]undecane
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resi due. The residue was purified by colum

chr omat ogr aphy, usi ng chl orof or nf met hanol / anmoni a
w02m7a01g4 v/v) as eluent, to yield 3-pyridin- Beylusk00s4032685

diazatricyclo[5 2.2.0<2, 6>]undecane as a yellow oil

(8.0 g, . l.e b s Jthe
synt hesi s (ﬁ & Q?dlﬂﬁgi am o r| v 1°X‘ig§fg? octan-3-oné (14.0 g, 0.046
3 ( 3np>})r wels dwo)lvdd - eﬂhaaz}a(ZOO ayk), e{lds ﬂ%nZRa&é)? nfek¢IUNECERIBd under

dl azd rrgrés "ihb T/_}g;mtldgg zv%grgg)}[%tg%d\&ﬁ gg%gg@oﬁms ( 0I 1?51 IPEIZ)yfo; |48 151-and then

BenZﬁltEﬂeéZtDioué.h Ydelitey idd &(ﬂé‘bﬂ@%&&%}a%tﬂg) @Qﬁ&mn{oug‘cmde brown
hexaf | uor ophgsphat e (BO:’ 0. 097 g, was

addelStea sothst iteHdwr Wi Eta?f@éx;hy ecoamd e omatogyphy, using

d 1.
ﬁ{‘ v Eglg%&‘{fﬁ]é%&%ﬁ%}l{/ﬁﬂm?ﬁl?mbb 1 Q/VSi la§ telugﬁto ?@H@ﬁf‘?—p&n&n 3-yl-1,5-

3-yl d1azqnwck>iéw|069@>b1p5ecane2as@<s®ud»]ounﬁsjegaw%)( 0. 046 g,

0.20 mmol ) u s stirred for
at roomt enp@’go?gt@ﬁ&g&a?ﬁ NaE )éé e%l SRS ﬁ?g l(dsﬁinvatwes of
n). 3Theymmﬁh$;5mlmmqusmwameedeby phase

filtration, and the organi c phase was concentrated on
the Genevac centrifugal evaporator. The crude residue

Was Elxsmpleved 1 n met hanghide1l Mderieaghepur i foped BY,JHd3-v1-1,5-
col umm, using acetonitrile/ vvat er
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assessment. Selected compounds were analyzed by NMR spectroscopy, which

sonfirmed their structural assignments. Table 1 lists molecular weights, calculated and

neasured by LC/MS, for some representative compounds, all of which bind at the o7
1AChR subtype with Ki values of <100 nM.
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Selected compounds were analyzed by NMR spectroscopy,” which

onfirmed their structural assignments. Table 2 lists molecular weights, calculated and

1easured by LC/MS, for some representative compounds, all of which bind at the o7

ACHR subtype with Ki values of <100 nM.
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rhabgo. osarg‘gma ?Stratton et al., Carcinogen 10: 899
(198 5%3(: apenudips & thegpresepnes ot ferde by Barict ¢l #alarochem. 54: 937

phar yBo0). 0fhs Henlalel KABguelDaWlBA! HRERIne 158250 E"%Ere aftained on a
175 21989)&, el ectrophysi ol ogi'cal (Gswal d et al ., .
Neur d3 &jlight/dark cyolreandopere plicyed)fjee aggsss tavvatas ahd food supplied by PMI

bi ol agi§fln ?{t&fna;tloﬁﬁ (gt hﬁfeﬁn%ﬁﬁss ﬁere aﬂestﬂgﬁ%%ﬁaﬁﬁr 76% CO,, then

1082 (11989)) simlaf tot e-type n
TEG67 d¢qRpitated. | Bhevbeains were quiakly eanaved prdthe Stentatdissectalc Gtidtal tissue

Vo . el Fh Rt e Bt SRR CaRL i B trese (5 L)
il., contaiRingrmSOHEPES ppH Thig ising & las9dibss(hb@dEdnizer Cathb Sissue was
were cul tured |n Dul becco's nodified Eagle' s_nedium

(G bé‘t?}lé?étt)iaﬁé # 11099 hor 80 win Hheelle ovsF Bispardedsagl flg sypernatant

ovi , , ' .
1y SSUTREIN08 5 L2050 ) e AROR NP s

peni effysion buffer gerswiping mqnorming eoxBlaseeivhibitprs)(128\md4 NaCl, 1.2 mM
| 9 t
ool y TR ORe dafacoh L RO T 80, 2 fibpeg 1 mi

pol ystyrene plates star). per
when aschic adid, 9.2cadv/h pargyll 00 W@ cnfl |10 enddygluddse; H NHEand centrifuged

I | i R) ., f ' ; d
asi niyraanBE 75 090 R ot A Fhc RES e rRst e dr uon pyffr (14
Lukasmigfordmmedidealse. Bi ochem 175: 212 1988). On the

day of ther experinment, growth nmedia was gently renoved
fromthe fLOFSYRAREPSYPRIEPREER /a¢ dprubited £ Womimatdd it to restore

chl Ofﬂ:eﬁ@oﬁcl%ivﬁpt {@%o#%?n@ﬁ%ﬁ,%pm W&ty =GR d @i/nh:lénol, NEN

were_incubated a a mnimmof 3 h."After t .
| oadRatpaehiBseucisk was addgd pba- finzl soneentsstisn. affel pMeanddhe sspension

wer e I+ GEo M ee CGQ: .
bt £ S et S5l tr inb B0 b Ca Hou s G B Bl pertusion
H2 POy ffeg . (10hpL)NeeiR@ded Dt thaiviEafGhidn chintbers\dfMyiiaidel Suprafusion
I nvi Lrogen/ G b .. A),, taking care not. to disturb

the SO Cefes 7500, Riaitérdinpd, MODORER fon Birieh o Sincistpgipcure) was
of ! piimpeinmpeUhe chdberdThl Dfatd-of 3 &@Vrhidefof AGFEE pEhicPSY & flin. Test
or buffer alone for 4 mn ow ng the exposure

peri 6P (Kl ﬁla{ﬁa?ﬁnec(%g%al) aA gheniseplicd) 18 dkeeppriysipm stream for
oSt ket b LTt o SEAABLIRELH i s habor
r adi Baeughouttthe oxpsrimentstarceptutsybasal gelease sud aganidt-aiduoed peak release
Coungﬂdﬁ% re-establish the baseline after the agonist application. The perfusate was
collected directly into scintillation vials, to which scintillation fluid was added.
[PHIDA released was quantified by scintillation counting. For each chamber, the

integrated area of the peak was normalized to its baseline.
Release was expressed as a percentage of release obtained with an equal

concentration of L-nicotine. Within each assay, each test compound was replicated

using 2-3 chambers; replicates were averaged. When appropriate, dose-response
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Wthin each assay, each point had 2 replicates, which
wer e averaged. The amount O 86Rb+ rel ease was

woanpganed4t o both a positive control (100 mM PCT/US2006/032685
L-ni cotine) and a negative control (buffer alone) to

det eeatvBeof RS REESARI wWeR! §a86iL8! 2oV a Qc?{w@cfglsfosfindividual

L- ni coti ne. \When appropriate, dose-resp
t est C¥BPRYHAN dEmex)e wde tdetermined! .as Th @emagmbf aet h:téﬁlﬁﬂa@ Mictivation

for ifdiag gy? ?J%&{H%OUEL 1518?)( a%}l\(?ng?-]gﬁ%j,g{, g]%sgtﬁw in half maximal

percentage © e naxi

L- ni wwam(Eua@ocmﬁummnmmsbabﬁ&a. resulting in
hal f maxi mal activation (EC50) of specific ion flux
was al so determined. Interaction at the Rat Ganglionic

AChR S A on nAChRs was
gst abl i gﬁ%}d’eg% %h%\{?fhg%é E?&%‘i&gﬂ‘gg@%nal li ne PC12,
whi | | f | t
o ittt 8l BB NGRS ACER subbPE, CLarennr o
\f/T%Ed;“ | a. Attostorced mﬁsc@@!;?ﬁﬁ%%?\@%sgéggkbhéﬂfﬁ lgﬂf‘h@‘ﬁ&aﬁﬁ&@nal line

i r ukas

Phar ?rg%&?@’é%ﬁ“’h ﬁ]‘iﬁ“" gim ail?@lb(f!ms’gl)habdmypm@n@q (Séiatton et al.,
ol P pogries E?%?? ) ThAO S el Rbrbts G Hae WEiacological
r out {HHESpY b st ol (Jogn dher ?-51 df’s 41989))l\/b1bctr((ﬁhwlologlcal (Oswald et
Ne
har anerrotel P -390, BRARAEG: pistockiat profis pther et a1

cul t Vgugekci. §: m&zuwaaj sémilm b thie echsdagipe na CRRdi um

(G bco/ BR 10% hor se se co/BRL), 5%fetal

bovi ne sell;r %JEmW(/}EI? egf} gereLIBﬂﬁﬁmfﬁ'}n érﬁ?%ﬁ’é‘é’ﬁ iStWth Phase aeeording to

4 m\/oiltlirfél mea‘tfﬂme?t'egﬂn;bgf ﬁtQal ??@l nlﬂéé'lltslgeuéﬂﬁsicz 2; 52 ( 19V\}1) and Bencherif et

peni ci strep i Vi i |

cel | @ M 2‘”’%% I & ITZférntzg7t9‘r‘éy(19\%1r))e Oelkst wetcglt@red\m Dulbecco’s

NUNCr g B PMRELGR) t 3% .

pol ynLll ysi ng(e Slg(!lgﬂr-‘)rlu%1 (Ggﬁéi/ggﬁ?;@‘ﬁx@ﬂ M%fﬁ){fm\ﬁ québcé’cIl?’%%) 5% fetal

Exp fePVWé ﬁ?@w@b@lmddxgm ua), vlmﬂujsodmnwfdvste,rem?mig&a&ﬁne and

con cet ol i n

F unct o0 “tits bR s B Ricts AR SFGRCE o UPGR gl s 80%

tSa e EW oy “MBP@“’S? e oot were
e, da i di a

was é%cﬁ't%fgy théaPrgVecausfrr%‘ilﬁié }1@;\;\&‘?‘1 uehHey- growt h nedi a

cont ai ni McoBGR2EGicHSR MeQpid tnALH® FbddH Yt B RH UM “Ro"

to eﬁ__ﬁmv\eII Cel|ls were |ncubated at 37
m ni ggpording to Ahq wethod descrbedt biyLyens ieoal,, Me&eclﬁﬁﬁﬂ% 212

was | Y
Sbel T ochu heneor 26 Sttt SR A YA Hlk nopsa figm e
NaCl 7ell zng Zremth kgpdia Q_Qnda'imng\/f‘ Rubidium chloride (10° uCi/mL) was added to

ach well. Cells were incubated at 37°C for a minimum of 3 h. After the loading

eriod, excess *°Rb" was removed and the cells were washed twice with label-free
lulbecco’s phosphate buffered saline (138 mM NaCl, 2.67 mM KCl, 147 mM
H,PO4, 8.1 mM Na,HPO;, 0.9 mM CaCly, 0.5 mM MgCl,, Invitrogen/Gibco, pH.
4), taking care not to disturb the cells. Next, cells were exposed to either 100 uM of
st compound, 100 uM of L-nicotine (Acros Organics) or buffer alone for 4 min.

ollowing the exposure period, the supernatant containing the released *Rb* was
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KH2PO4, 8.1 nM Na2HPO4, 0.9 nM CaC 2, 0.5 nM Myd 2,

I nvitrogen/ G bco, pH 7.4), taking care not to disturb
woheo7oekdis. Next, cells were exposed to either peO@SAd6/032685

of test conpound 100 mM of nicotine or buffer alone

for thee Sur e .per L, the_. .
supef’ er%(fvgﬁtang otﬁ%nv%eﬁ ?41 ag‘f”é aéaég 846%1113'&}%’3 fipidpRrepdded and
and tdlansf eboadivitp v&&@hﬁééufeli%&ﬂl@ﬁhd‘éblﬂﬁﬁ&tmﬁ@btﬁiﬁhﬁ| ation

fluid was %ﬂed nd rel eased radi oactivity was
measur ed 8‘5 6‘"{?%&5%3@’: gach | nogt ihad 2cisnkiatengWhiph (e avesaged.  The

assaYmo®a o SR Pélea@@@a@cd' e'd%lb@lﬁ’ Spwmﬁé‘cdi‘ﬁﬁle 100 HM L-nicotine)

aver aged. The anmount of Rb+ rel ease was conp

bot hagd puegatiyacentrel(bnifr a(on@)ao diteriioe the percerd m@leﬂe relative to that of
negabn\igoﬁrgntrol (buffer alone) to determ ne the

per cent ease relative to that of L-nicotine. Wen

appr opr i aWhen dppeptiss pbsemspmsa/ asvef ofttes tcompoplnete determined.

wer e..determ ned.. The ctivati or .i ndi | dual
con‘pg und’%a"‘flﬁaa%m%@ g’g %dﬂadcwoan% fé:‘@ﬁ‘t) eV} ‘Felf”r’l’éed as a
naxi percerfidpel YA tthed AndxiHiA] C @tivitionl il bfa €L-nitBneC ONMIRU B6npound
concentration resul ti nq in hal f maxi nal activation

(EC5 9‘3“08?“%‘6% &gspitig iinshalf megimafastivation (Bewbefappeific ion flux was also
I nt egaeddifgy. @t t he Human Ganglioni c nAChR Subtype The

cell line SH SY5Y is a continuous |ine derived by

sequenti al subcloning of the parental cell |ine,

SK- d froma human
per :\I%)lﬁer armﬁgﬂtrho astaggra&?wggg@lbgﬁ S express a
g angl i on- Activatio\chigt gdngli@sn AChRs was edMablisGed bn thbl@hé(ﬁbhmimocytoma

o bR T R SO 5 RS o, drved

pr ot acml Htuffde BE ARrraf a&énaﬁhedull%'The@i‘&ehs eXyRess %{%glonz&e nAChRs
52 (1991) .and Bencherif et al Phar macol

Ther (seoBhitinggs al. 1?‘@!95111)6)327 ééﬁl(@%ﬁék@m’ tPL]Fﬂ’éWC'PhExP Ther. 251: 175
Dul beoge), vtk gta J,an s TR 6 r(qg( @)bco/ BRL) with

10% horse serum ( bco BRL 5% et aI bovi ne serum
( HyCI one, Ratogfal? Qﬂl)S Wdrﬂmasmainﬂdnmmmh&mtlw grbwilIphase according to

LB R Ip 800 L, Bl RS b

t heyalwek G,"hpinﬁdced Bxp. Bhonedsr: 94)6 YEPY)) eI |v@kﬁ‘&11tured m Dulbecco’s
nts conduct ed when t

(Cost a erime wer
F eacHEITER GALIE SR HooBIERN T L0%ABES 1HBIGIpeo/BRL), 5% ftal
r eCepdvitie dRMIRICIbAY) EbsAUTRA SRR AU ds%‘; ? 289 43 Glutamine, and

efflux according to a net hod descri be ukas et
al ., SOPRQ units pepielin-gipptonygid (Irvine Scientific). When cells were 80%

confluent, they were plated to 6 well Nunc plates (Nunclon) and coated with 0.03%
poly-L-lysine (Sigma, dissolved in 100mM boric acid). Experiments were conducted
when the cells reached 80% confluency.

Nicotinic acetylcholine receptor (nAChR) function was assayed using *°Rb*
efflux according to a method described by Lukas et al., Anal. Biochem. 175: 212
(1988). On the day of the experiment, growth media was gently removed from the
well and growth media containing **Rubidium chioride (10° pCi/mL) was added to
each well. Cells were incubated at 37°C for a minimum of 3 h. After the loading

period, excess *Rb* was removed and the cells were washed twice with label-free
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(1988). On the day of the experinent, growh nmedia was
gently renoved fromthewel |l and growth nedia

woani7ansiimg 86Rubi di um chl oride (106 nCi/ i) waeTAS®E/032685
to each well. Cells were incubated at 370C for a

m n fter h | padi i e +

' Bilstecd arofitre Hoabhd RO (RS NG, Z8 TN RED a7 muv
I abe|KH2P©$, SDUhMCN‘eQHBOP toos pivetech ud.b enddvigel, | membgé’;ﬁGlbco pH.
mM NaCl, 2.67 mv KGO 47 nM KH2PO4, 8.1 mM Na2
0.9 riCaldnpcargne twsw&dhz cellsn Nexts sellsryas Ei@esedﬁﬂerrh%)wo M of
t aki RGt SRR 10D ﬁMjbisrhéHnQe bhgurfeehibRe fol@Xlin, 18@1“\»%@"@1@ €xposure

exposed to el ther 100 mM of test cop qund,
ni cobpml, thersuperndtent cantaimingfthy relpasadn . bfomsawnngedtamé transferred to

ex po%%@l&%@é{bﬁgs t §8nt§lﬂl?8ﬁ F}ﬁﬁ({:\ Qf{ars aér%lg%&g 'ra?% 'C}glte%sjég radioactivity was

rel eas fenoved and
SCi nhndadmd:dhyrhqmdadcmtﬂlﬁmnrdomhth@tl on fluid was added and

rel eased .oacti vit S sur.ed -1 iqui

i rer T oD Bt At A Bt ARl 2o lichics, Whigh ayers, gremecd. The
had Zmoegl dféallﬁsreleﬂﬁlvﬁiﬁ CORp&e@ UEbEAB @thosiline caftidu (1009fM nicotine)
86Rb+ rel ease was co ared to both a positive contro

|
( 100 2RIVR ASLEBYS Grafrol(Sutier afpaghip |d91§m§aﬁ§hp@prcelgl§$lpaép relative to that of

al ong)yitRindet erm ne the percent release relative to
that of L-nicotine. \WWen appropriate, dose-response .
curves of Whes tappropgiase ridseseesponde twves ofctdst cPhpovmsixivena|determined.

act i | r.1.ndivi dual oun .
det e\rvi%Ie %‘uégl %\ét%g{rmceg ralélg&'o fg Riauggﬂg%(& Was etgrrrlnmed as a
[ nduqbenderhggeLoﬁith@hilaxanalThmweﬁnﬁpmdndedc bypcenicotiid. onThe compound

resultin hal f. ct t| n

specic?‘?“&g‘f‘%‘lr‘]?nﬁsﬂ m&/é%hf’gf ‘?6’8’6‘8 ¢ gﬁ%né%%?%spsmﬁc ion flux was also
Det edsierngihéddn of Bi ndi ng at Non-nicotinic Receptors
Muscarinic M3 Subtype The human clonal |ine TE671/ RD,
derived from an enbryonal rhabdonyosarcona (Stratton

et alntefARtich QP&:%‘IIuilxﬂan éare lfol:%%?&th‘SﬁﬁtgH%ed to def| ne

bi nding to the muscarinic recept or yg
ev i dencedThheadulipte PREVIAclo kegntinabuy Benddnieed by eqquenual subcloning

Ph a rP ﬁgg}{gﬂﬁg E}gal%hlme %erlg%'iz 1\5}1%4116 f)%% g&%ﬁnaﬁ‘? Yotattl8Fron? 2 human

el ecperyiayad nelirdgasnaha ( SEVASY @&dls akpressNeganglsomi-likelreSChR (Lukas et
96: 207 89).), and | ar bi ol ogi cal studies

(Lut ﬁngéﬂg%(?A)e”’:f’sﬁe‘bﬂégé ‘9: 1082 (1989)) these

cel I's expHamen SESYSY icki®s Riebd tohdiifinE® GB Phroliferative growth phase
TE671/RD cells were maintained in proliferative

phas acoreding @iragtinedrotoenly @Renghest efabl Aol KeflMeawrpsci. 3{ 52 (1991) and
» B herif& dl.; JNSMIASH Exp: TS 454984 (196'9). BeBGRS i cultured in

Dulbecco’s modified Eagle’s medium (Gibco/BRL) with 10% horse serum
(Gibco/BRL), 5% fetal bovine serum (HyClone, Logan UT), 1mM sodium pyruvate, 4
mM L-Glutamine, and 50,000 units penicillin-streptomycin (Irvine Scientific). When
cells were 80% confluent, they were plated to 6 well polystyrene plates (Costar).
Experiments were conducted when the cells reached 100% confluency.

Nicotinic acetylcholine receptor (nAChR) function was assayed using *°Rb*
efflux according to a method described by Lukas et al., Anal. Biochem. 175: 212
(1988). On the day of the experiment, growth media was gently removed from the

-43-



al ., J. Pharmacol. Exp. Ther. 257: 946 (1991)). They
were grown to confluency on 20- 150 mmtissue culture

woneeied1pl at es. The nedia was then renoved an@8CTaISb®6/032685
scraped usi ng 80 rrL of PBS (Dul becco's Phosphate

Eﬂfzfp%zf al Ny Né nMugNggB 57 gﬁ\f' 1}&9 (ll(ﬁ\'méé@@/l was added to
hi vi teédhg@éli Gcbmovve@ khofibdd andrtfleﬂaeﬁﬂﬁdn{ Uo8q, aAfd088 loading

rpmfor 10 mn e supernatant was then suctioned off

and PPF@dp@F‘Feé?t EB}D Siap rewovad an@dmellmwelre waghed dyyicg Weth label-free

day @fuidelS ﬁ@s}éﬁat& I%%f 5' emM‘Méij ShEPALKS KCl, 147 mM
W cent

re-suspen uged at 1

for Z@izBOm 8 t mevi NeeHBOs fEh ded (]aﬁilzPBS il MgCilzn aiVltrOgen/GleO pH
conc | on of tely rot eln/

hormgg jtaki %are Ept%) r%lrﬁ) g cgll I\féxpgelf% qreex gﬂd ég Bﬁ?he{ 100 pM of
net haat oémpmmdy 160 MM .of nlcotiBe, Od)r blﬁﬁ'e mlonle9ﬁ§)r 426511 Followmg the
(195 usi n e serum al buni n _as

The B%I??a éﬁqwﬁﬁ& Gt e el Bd SHoRD RS removed and
modi fu‘aﬁ@érkédn t@fscinﬁﬁatﬂﬁt Rds ofciBanGbe rﬂlfld eivasﬁ'added] and released
Phar macol .. Exp. Ther. 257: 946 (1991). Q\B

( Spe&3dqagtivigt wasivaspsuzedsly lpyidciniiliation %%tmsbt ai ned from

NEN Resea’(’\ﬁﬁnr? E&ﬁ%%@ eabll olﬂit il Qgreglflcéeg QEEV&@LS averaged. The
measur ed usl Ng a |ncu ation at ncubat 1 on

ver e amowatiagt SRD ireleass vwslcbmmrcd to bath laepoghm esntrah (100 uM nicotine)

ncutad F BB Sondp s Glonl! R MrRE s Bbtotn D g tatof

PBS andcdtine final concentration of [3H Q\NB was 1 nM
The bindl{*ﬁjreactlon stermnatequ;tyflltratlono
the prot B GRRIAPTATH SOBGHTFIRPLFG Ve Vet cgMmReWd; Vg determined.

filtens hidhhl addvanpetor MaivilalacBhndsl (FhSSURas determined as a

Harvester at 40C. Filters were pre- soaked i n deionized

wat ePereeiitasi af e muazgnal, mvmnh}ndem Ry nlenicgtipeedyEle compound

ng g&ﬁgﬁ%z{t%P k?ésﬂ%g h H—%%&ﬁ{}a OL(E ?Epﬁgé’i‘f il fon ﬂux was also

det edefimedd by i ncl usi on of 10 mM non- radl oactive
atropine in selected wells. The inhibition of [3H Q\B
bi ndi ng by test conpounds was deternined by including

seven dif E;@ %% S:Egn%%{it?otnl o?%g\}d?d(%& Rl%n—tn?c%hp%q{g?%g&g in

sel ected we conceéentr was .rep

tri pll\![lfs@‘luqnicll\@gﬂ%gl des were estimted as the

concentration of conpound that inhibited 50 percent of
specific Il"BeH] QhiBarD| n]d'nalg linen T TRG 71 /RID, cdmﬁsztchntﬁ&m( Kan embryonal

val u ort ed cal cul_at th
val SR B rifna enfh Gefgedt i 55 HoBants sed fo define
Phar sadilg. 1@2the3QARcdriki®/ 3M3 FxRplot es&typaet epyi BeidbRed  through
of Activity at the a7 nAChR subtype
pharmacological (Bencherif et al., J. Pharmacol. Exp. Ther. 257: 946 (1991) and
Lukas, J. Pharmacol. Exp. Ther. 251: 175 (1989)), electrophysiological (Oswald et

al., Neurosci. Lett. 96: 207 (1989)), and molecular biological studies (Luther et al., J.

~

Neurosci. 9: 1082 (1989)) these cells express muscle-like nicotinic receptors.
TE671/RD cells were maintained in proliferative growth phase according to

routine protocols (Bencherif et al., Mol. Cell. Neurosci. 2: 52 (1991) and Bencherif et

al., J. Pharmacol. Exp. Ther. 257: 946 (1991)). They were grown to confluency on 20
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Sel ective a7 agoni sts can be found using a functiona

assay on FLIPR (see, for exanple, PCT WD 00/ 73431 A2,
woheo7mostient s of whi ch are hereby i ncor porat edPCT/US2006/032685

byreference), which i s a commercially avail able high

t hr oupopkh tieGRalnrdataediplates. I:Elbirﬁ&ﬁa \@ﬂH then mmbm‘d, and cells scraped

Sunnyval e, Calif orni F r
Pl UovcGieL or BRSOy bisho s Eberpyiss PugTedSgieol838g N2 7 mM
pl atgcs ipshveRIHLPOSES. 8 BRE NAHPO), UP i aﬁcm roLﬂ &M MgCl,
Thi s assay can be used to accurately rreasure th

f uncIniVmaW/@lba@ neld of - @g?n%ﬁheéccﬁnmf@?ﬂ #ntP0g P Iﬁ)r 10 min. The
bt f
he SPERNER e fp B BT PR EDIAG P AT C T

t he drug Omitgely afdlearsagetht ptlistesert tizwed xprsegended with PBS and

functional 5-HT are t 0. copduct the assay

pot heeRggEed” 1 dsp e 4 € Pon B neicbogey B o o final
expr &sne@fatibn Jetdpploxmedtdlp 4 Bt brote@ﬂmﬁhﬂ{alﬂﬁd)rﬁogbﬁﬁed by Polytron.
produce-a robust signal 1 n the FLIPR assay. mghthe

FLI PRrotpis aps dets 5 uhel sacthod oofi by rabi . Bigh Ghan 193: 265
eval ya ?Bd JII?Jb(}V'ﬂEISEmﬂltHHgL{IﬁMaé fektdh@hd on as agonists,

partrl a ists or_antagonists at the a7 nAChR
subt ype. Thcdnqnln% o HIQNRwgs mofasBied neing e miodifisatiop af fhe methods of

Conpgun f the esent iave X
CoDRARLS O S, WG RIS BBl ol PRI (o
th GYAhﬁMBj =~ 80-$0 Wi/gHnodf \fvasmbmma‘dcﬂom NENaR eseaiClin Rrogludss. y"p]s: binding

l'i gh- hput screenin di cated that no th
o P RR el oSl o WIEE, Iyl B8 contuca
Si gnif ALRO nfdrd btk hlatdsbhd Y@l BsH abodiu0oyg: f@@(ﬁﬁﬁlpﬁldﬁelbfn a final

the present invention exhibited little or no ag
act i wowbation vebino 041 30foie! s Thredrcubrfionuufes- Ve EBS d the fnal

r ec € Q§n%51§cra@1'61}1 %lf [%%Q?@ LRe) Ly h ufﬂénbﬁgié%/ 1EriGh Q&‘b@l terminated by

, or gangli type receptors ( subtype in
the Shativee rofi the | ppoteinofontading frewah ﬂlgmmbyntonglaﬁ’? ihep filters (GF/B,

cells a n_hu Y-5Y S
onl yﬁia"'i]%«)/ YP'Re M nﬁ aﬂ‘ﬁi By H%Wf%/% ?t kjl gfgl}]ta |‘g(¥r¥?&)g§ﬁ%aked in de-
1- 15%niAa8 Rifer dohiaiig 083 B4 poléthflemeimias po Radcahot-kyesific binding.
subt %pes These data indicate sel ectivi

| Sf. g
over Thexc¥asavashed - witls aceaqold buffer (3 ﬁ‘p]O S E\ﬁ)razfpﬁéfg%bmdmg was

desc gkbedndbydhddicn &Si0: rBJM Qbﬁ.faag)amca%plne f RIebed ivels.
t ent 712,270 to Sabb and

(see for instance,
: Ts WO OZT@?{)@@I‘@moﬂ/\%—I@Q ngghgg by rt%,cg@gmnélg iWas determined by
conpeii %?qgi s%i% Littére tAtBn?e ?%%n%oé@%@eg ﬂéﬁﬁ@ﬂl deREted wells. Each

their o I'n
rruscaoncammt]sntwas ireplicatedarin ctripheeite. | |Iﬁbo 'F’EB‘@S_/W eNgmated as the

of the co ou nds was n djs

i SHERGTERAT cPRERm Ut BORUET 50 PRSI R N bindine

MB  Inhibition constants (Ki values), reported in nM, were calculated from the ICsp values
using the method of Cheng et al., Biochem. Pharmacol. 22: 3099 (1973).

Example 6:
Determination of Activity at the a7 nAChR subtype
Selective a7 agonists can be found using a functional assay on FLIPR (see, for

example, PCT WO 00/73431 A2, the contents of which are hereby incorporated by
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;eptors. Thus, conpounds of the present invention are

di stinguished in their in vitro arnmacol ogy from
woeb@vesmie conpounds (see, for instance, US PaPemtus2006/032685

5,712,270 toSabb and PCTs WO 02/ 00652 andWD 02/ 051841)

by Vi f tneclusion, .in their structure, of the
3- pyr |%I:éﬁ(§/e ’n"e@ﬁ@ﬂh ;h u Béllflmfi{fg”{’ alvﬁllfaﬁﬂllife hﬁﬁlp ughpyy assayt @dolecular
1- az Bsvicge |GorpoFstpnd SuanpARY Cdidmib))e pgppo;m@gsi%;edt E)e cad the
pr esgg&eg nvent [ gﬁ ar eEﬁ;Ot X&% a7 nicotinic ligands t at
sel ectively THRITE By WHAChRIS ep8¥pwsll plate asdfstraaswice a second

t he Gwmpotorddsmirutes.NeTHY 88N Ean HARH] | i nd ,
vel | @t thise subt ypes ofE%}Phacle1 nAmRkO?%é:?l%%\e%g&egsure the functional

char8 WP‘?O QS}’ ©f @d; PR asubtypesy dledl 1inps thamesyress tfunctional
NB ﬂﬂﬁm& bflhb @.7 _ElRGﬁRtSQB@pe, Iﬁﬁ%ﬂle B.B %-ﬁ??@gﬁ#@eﬂ?? Q{e d::rlpgetarget and/or

pr esel’l]t .invention pOSsSessS t rapeutic
t r eat§lnigres dist exaress Sinptional SyHTseare diesian dexducthé BEBY. In both cases,

pr oo ij; S ef f associated w i nteraction
with t h%g%‘ﬁéra?‘?hlg_{‘ cfifths %eu?‘l’%?%eﬁ é‘ﬁq\ght#%‘ I5. Bpthjiofchannels can
t hesrrofycgamdbust signal in MRQRCE 4bkhy. PESink $he F-’ILIPR%Q&K,g&e Yompounds

wi de jety of aryl (Ar in Formula 1) groups a

sub S(%elg(fq-l[,l s ﬁt%retuf'l g?ne%ﬁ .e("ﬁﬂq’t?‘ﬂ & ribeie abilifye tog {etioes ass agaists, partial
st r aigghists or magﬂ;nisafaiﬂﬁiaemm@uwabl e to massively
paral l el protocols. Having discldsed the subject

matter of the present invention, it should be apparent

that many, nodi fications, substitutions and variations

of the pr%é(glgﬂ Tt nvention are possi ble in Iight

t her t s taq Qe understood that the present

i nveﬁlﬁ%%ljycogﬁ(g%glﬁgﬂfﬁvﬁ%d other than as specifically
descri be%omSuctb]sn?giiﬁfi cations, substitutions and

vari ati ons "ar &9 ft BN dEsient dnvsation exhibit Kirvaluse atshe of stlitgpe in the
pr esBHUM BRkE, GiditAing Tafthey Y i ghede L g b

compound having a s%r uct 8%’@5\%}% %@%aggﬁﬁifg?ﬁﬁﬂéﬁ’émwbwe-

i s elighiroushyueoreoning ndicated Fai o bhele MNRpoRhidsibound to oAB2
covakgﬂgspgndes Agli S _ej t%er absent_or a |inker species

sel ected FromstHE gy sigpilicasatiity (Kivatwes R10 pSRIR' - |

- CR1= CRCemp@inds ofdre, pr¥a ifldhti 1i as ; i

herei nafter defined, I T an 1§?§ %Fe?l}g&é gf P, gpomist activity in
car bBEYR] cmedelh dieaninge yuusele-tyrei téveptorsoiaBIgs i &ubBpe in human

f i bst . d bst | d; "and
o P PRBCUGal oot 8 BlibbiP rekepiors il Subivpe - tho Shooter

is a 5- or

unsuibsion¢ uf mdplociauRsétéhld PA12 WNSLE] I{lﬁﬁnjﬁ—%g%}-. n
bet veen .t hegjgz]g\ (gl ayrtld t he azabi%]g(%/c e can be |59°1°na1°eus)’
char ACFPEP§ 2 @( ar@waﬁn veclearn i 180s (et baglive andd1-15% (human

abs onglich) SF QiceONERLTRALe SR i O at, the,.junction
Sit eﬁs %e. %N ci's or It%?aens,- [fszé gl#ﬁ)%te% {]I?ese data mdléate seiectlvny for
ver PNS nAChRs. Because similar compounds had been described by others as

thibiting muscarinic activity (see, for instance, US Patent 5,712,270 to Sabb and
~Ts WO 02/00652 and WO 02/051841), representative compounds (#s 1, 2, 4, 9 and
) were evaluated for their ability to inhibit [*HJQNB binding at muscarinic sites in
> human clonal line TE671/RD. None of the compounds was able to inhibit
1]JQNB binding, indicating that these compounds do not bind to human M3
>eptors. Thus, compounds of the present invention are distinguished in their in vitro

armacology from reference compounds (see, for instance, US Patent 5,712,270 to
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wherein, individually, Ar, Cy, and the various

wo B@Blusgns on the 1,5 PCT/US2006/032685
di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane ri ng, can be
unsubstituted or can be substltuted with 1, 2 or 3

Zlu K af)f) wfggis IWad ﬁf/{) er ocycl (? Bf’g%qg’o'f }ﬁ\%ﬁé gftth? glcﬁlsmn i their

su ks&ud:ttmst ﬁdhaB —ybzmdmylmbﬂltrllwbstmmnbmtthd mpmhcmrof Ithrl lkazabicycle.

hal 0 (eé%g’ data’ @pw thatl\ﬁle Ocro i %&: b%?&geég%hr’e_ ;%I}Iént o7
- O 3t0 Is T h
o éilg&))& c Il%‘l@g %%t sete%gg)m r%g%éag:z% ﬁ’%t&%zo) NRcolnIgast the

- N@@@@)@s I@'frhe-prmﬁhvenn@()immmd weltiat-thivg SARRYes ofismA ChR

nd| | dua, dro en K
al ktf;i:ePc areccilhgfag?epﬁ c1 of the el%e&p%é&} a\érvou gyfn oroa3r{ Ma?’rg} s%%%n)}f ’receptors.
an dl;hus JtBe élfmpdlilh&gfl’thef llirBS’éhﬂ.llntféntlﬁn pasgeﬁa’lthm;ﬂmﬁ% patanial indreating
to for acyclic fu ctionaljt iola ver si ans
t heFREH 0 p%sfstﬁlﬁa@é%rfl?r& anrdg?Yls @e@afla& Séde qels associated with

t h%t%&fcn& wih %§%H&ﬂ%e?\tougs§’étéﬁ 1 THb Sk o@fhe’s@ ligands for o7
3-pyridinyl or 5-pyrimdinyl.” 3. The conpound of claim

1 i hRepubtypes & tOleraahdf zvvlée Nmety of, arylhérdn Foourel lbﬁroups and
r cQV
%hgsg&n%eg%%el%o?eclﬂrtg 1% ofe. tthﬁ Sg’f?t}l%ﬁsp%c %:ﬁaséhttgomﬂg ?1%01ent and
- bemmylble & pyssiveiypadilsiiproto&ldi azat ri cycl o[ 5. 2. 2 0<2, 6>
] undecane, . . . . L
(2 £ 1 udFsiRgTasIfpd 41, bisst maties pf. fhecprarent IVPRHgRe fiofhguld be
?ﬁgntﬁﬁdt WM ﬁfbﬂﬂicatlons substltutlons and vanatlons of the present invention

| uor obenzoyl ) - yl -1, 5-diazatricycl o[ 5.
2 ;_ar@ggss egélg 1s to be understoofl that the present invention can be

( r&é’a‘d&f QQ%QH by sp%mﬁ&[llyddeﬁ‘cr%e&' | Sheirmkifigationt, GusdiltRns and

0<2, 6>] undecane,

( g ebrnteodadyio Be within dierscapeydf the iSesshtzapplivation.c| of 5.
2. 2.0<2, 6>] undecane,
- (3-chl orobenzoyl ) -3-pyridin-3-yl-1,5-diazatricycl o[ 5.
2. 2. 0<2, 6>] undecane,
- (4-chl orobenzoyl ) -3-pyridin-3-yl-1,5-diazatricycl o[ 5.
2. 2.0<2, 6>] undecane,
- (2- bromobenzoyl ) - 3-pyridin-3-yl-1,5-diazatricycl o[ 5.2
. 2. 0<2, 6>] undecane,
- (3-bronobenzoyl ) -3-pyridin-3-yl-1,5-diazatricycl o[5.2
. 2. 0<2, 6>] undecane,
- (4- bronobenzoyl ) -3-pyiidin-3-yl-1,5-diazatricyclo[5.2
. 2. 0<2, 6>] undecane,
-(2-i odobenzoyl)-3-pyridin-3-yl-1,5-diazatricycl o[ 5. 2.
2. 0<2, 6>] undecane,
- (3-iodobenzoyl )-3-pyridin-3-yl-I,5-diazatricycl o[ 5. 2.
2. 0<2, 6>] undecane, -(4-iodobenzoyl)-3-pyridin-3-yl-
35-di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,
- (2-net hyl benzoyl ) - 3-pyridi n-3-yl-1,5-diazatricycl o[ 5.
2. 2.0<2, 6>] undecane,
- (3-net hyl benzoyl ) - 3-pyridin-3-yl -1, 5-diazatricycl o[ 5.
2. 2.0<2, 6>] undecane,
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- (4- net hyl benzoyl ) -3

WO 20000248dk n- 3-yl - 1, 5-di azatri cycl o[ 5. 2. 2. 0<2, 6P¢ TMERDE0R6S5
- (2- met hoxybenzoyl ) - 3-pyridin-3-yl-1,5-diazatricyclo[5
. 2.2.0<2, 6>] undecane,
- (3- net y?ﬁﬁ - 3-pvridin-3-yl-1,5-diazatricyclo[5
.2.2.0<§?§S uné%%g%g%MH¥
- ( 4- met Roxydampoyd havigmystiacting-of thel fodopda: di azat ri cycl o[ 5
. 2.2.0<2, 6>] undecane,
-(2-nethy|thiobenzoyl)-S-pyridin-3-y|-| 5- diazatricycl
o[ 5. 2. 2. 0<2, 6>] undecane,
- (3-net hyl t hi obenzoyl ) - 3- pyri di n® -yI-I B//lazatrlcycl
o[ 5. 2. 2. 0<2, 6>] undecane,
- (4- et hyl t hi obenzoyl ) - 3y i di by3-yl -1, 5-di azatri cycl

- (2- phenyl benzoyl ) - 3- 3-yl-p,5-diazatricycl o[ 5.
2. 2.0<2, 6>] undecane,
- (3- phenyl benzoyl ) - 3- pyrigd
2. 2. 0<2, 6>] undecane,
- (4- phenyl benzoyl ) - 3- pyri dm 3-yl - €y 5-di azatri cycl o[ 5. 2
. 2.0<2, 6] undecane,

- (2- pheNSSWenzoyl ) - 3-pyri din-3-yl -1, 5-di azatricycl o[ 5
5 phonos i &8 S oyri din-3-yl -1, 5-di azat ri cycl of 5
g gpoi%%gy'ené@%gﬁ@unmﬁghxhg y iazatricycl o]

- (4- phenoyyheBz ki3 amﬁﬁ(éldép@mg’s Wiected Frddh %%5&1?3@ %“5 -CR'

.2.2.0<2, 6>] undecane,
-(R'p ﬁ?ma'-t 1#iRib @Rzmnld)-cﬁy whereid Rhagl B/ ar¢ aschegiinafigt défimpd|

[5.2.2.0<2, 6:?Jr§nd?el§3ra2y o%,g, QB0 L b 01?%0'1‘120& nht Bioh¥dyklic or

'n-3- yI-I 'ecane,
Efgsﬂghﬁl}%?%i@! mﬁlﬁgﬂiﬁﬁd)or3uﬂ@ﬁﬁmﬁ; md3- yI -1, 5-di azatricyc

Y < updec

(2-cy obaha %‘“g Gt deterogropati ripegPushyttyted ef spbstitmted,

0]

di

5-

I

5-

2. Zyfdrein @R‘] JHRGHRE BBscen the azacycle and the azabicycle can be characterized by
5-(3- cyanobenzoyl) 3- eyrldln 3-yl-1,5-diazatricycl o[ 5.

2 angeP the-Yaginuetelntge and absolute stereochemlcal configurations at the junction
5-
5-
r

2_%@6{%@%&%ﬁ%dQMg§%§*§yrldln 3-yl-1,5-diazatricycl o[ 5.

(2- t r iWhemm,o melishduaByn Asy |Qy; 3andy thied ivari@isy peditidisdpmzthe 1,5-
|c

decane, .
PG on S THURSRS oy wishosogrd gr cm e gy
| Qmﬁi Q[ 2. & 2. dﬁﬁﬁ;u&h]svmfednﬁom the group conmstmg of alkyl alkenyl,

r5| %‘é&qtr{ﬁygllygocgggglglyl b 8%15%{%(? Hcyl s};bstltuted ary afkyi halo

5- ((8gd Im@l hail & NOREIRRAR) -CF5 RN, okmz, 3y - KRE-N, a2@iO)NRR",
cyclo 0<2, 2ébundecane . ’
5- (MGT@'I%/J anf ano;ﬂ(’foﬁ)ﬁsyr FACEDRY| - {OERRFEHIR, -

Ccy m P] t v mnr "

o RN PO IR SR, (OCGONR Yo R R
Cy CSQQ[RS SOQ\TR'RKZi,nﬁ H}IE'SQQK 'alWé,ere R' and R" are individually hydrogen, alkyl
> o A RERRSY b 3o it adl B33 RYELS o
5- (o%iehmwdaﬂjmy fdrm3r @¥hid BinBtiodally; | , 5- di azatri cycl of

2.2.0<2, 6>] undecane,

5.
5- (4- etHVh Y%W?“@“ﬁ?ﬁldln 3-yl-1,5-diazatricycl o]
5.
5-

2. 2. 0944 gﬁgﬁg&%ﬁ@éﬂ§ acceptable salts thereof _ _
(3, 4-di chl orobenzo g pyridin-3-yl-1,5-diazatricyc
l o[ 5. 2. 2. 0<2, 6>]undecane
5- (2, 4- di net hoxybenzoyl ) - 3- py#Bdi n-3-yl -1, 5-di azatricy
cl o[ 5. 2. 2. 0<2, 6>] xi ndecane,
5-(3,4,5-trinethb. oxybenzoyl)-3-pyridin-3-yl-I,5-diazat
ricyclo[5.2.2.0<2, 6>] undecane,



5- (napht h-1 -yl carbonyl)-3-pyridin-3-yl-I|,5-diazatricyc
| o[ 5. 2. 2. 0<2, 6>] undecane,

weoe-2001apktiln- 2- yl car bonyl ) - 3- pyri di n- 3-yl -1, 5- di BEaUS2@Y032685
| o[ 5. 2. 2. 0<2, 6>]undecane
5-(thie Vi
o[5. 2. 2%3&% Tngn e%goaf)r%amq V(’lllegéIHC?lé/ é pirrid?nﬂ b4 %ft‘iﬂlﬁ‘i}ﬁ%
5-(thi ers. SthIoompbmﬂydf)claBnp)ywheﬁhmeisﬂ ard BisdNRizat ri cycl

o[ 5. 2. 2. undec

S CF ur e STH5 OB in By hespin Yais ) and Zes ealfn benge
o[ 5. 2.2 9%@@3@6&@&%@&@ from the group con31st1ng of:

5- (benzot bi en- glcarbonyl) 3- Pyrldln -1,5-di azatr
, Cyé‘l #1129y 1o3-pyrislip 3L, Srqq:tgé’g]gmgo 52.2.0<2 6>]undecane

5- t

| C%’?%ﬁg&‘%f’%"%%ﬁ&’? C é)se - faRWidySbiy23 ¥z b>1aaddt aeat 1

5 (5~(3rﬂnbmhgzbeyi}3)-fpw¢n~3zdjllSC@mmDytl))ESQ- D03, 6H lnadBearle, | |,
{ | 0f 5. d

o (HEFRYRbEYSh s BB oR RSB0 B e oo,

ycl G){(Bc]ﬂoﬁbélﬁaylﬁé]pyﬁ&ﬁaaﬂa 5- &aza&l@@hﬁ[ﬂﬂm 0<% 6+Handeeshe,

fr ogﬁ% PRy ST iraicrslof 2247 Flyadestus: »

615])%36&6?15‘-3 pyndm—3—y1—1 5- dlazatncyclo 5.2.2.0<2 6>]undecane
5 (d henyl ace )-3-pyridin-3-yl di azatrlcgclo
2. 25 @)ﬁ—é;ﬂy@dm 3-yl-1,5- d1azatncycio[5 2.2.0<2,6>]undecane,

5- I
: 5( 2(?§Bo< Jb@ﬂﬁazﬁ '33%&1)111133 {rlylr:’S BlaBatdcpélor3.2.8:0dh 82 Rhadosye! O
5- ( 3{(phemobprzoph)-2- wndx}ABrylsL,i}yhazamch&[@zZ 2108 6¢fJundegans, cy
flhgg 3% %o&ébe%é%%l?é%}?ﬁ ayrlui 5- (Zlazamcyawg<2$g>]un egaqnef rom
of 55X8 phlehgdzeﬁ} b«g@ﬁdﬂhé%&ﬂ;&‘-d@zaﬁm&em[ﬂ 2.6<6>qamdecingy cl 0
> e

5 (RSP BB raai s SgeiossIglid 2P . Typdepans,
dl aS—@Z-EﬂeﬂMtﬂJeﬁio@l)Z} gyrfaﬁ%.glzi %@@&ﬁeﬁm[s 2.2.0<2, 6>?undecane

5- (N-(3-fluorophenyl) car armyl) ){rldln 36y
di a —me qu@{o_l!{l)@ -Prgim3-ghl M@tﬂﬁ}@ [5.2.2.0<2,6>Jundecane,
5-
di gg\" t fied %ﬁ%g{bgb%‘;ﬁ%?dgﬂizg?ﬁf’? %atﬁcﬁl'cf[’s i3 ¥ hinddoants,

5- ( wz-ﬁ»eddmmmmwwpm-mmwmzammw[s 2i20<2;6p{undedne,
S ( RO AR PP Doy S ARSI A2y Tpdecane
dl aZ@-ﬁieﬂM&&&h&yﬂ}-ﬁpﬁﬁﬁl Sy]-updeszatiieyclo[5.2.2.0<2 6>]undecane
d, (0 Q-ﬁeﬁg@éﬁé’ﬂgy %%%@3%0%@%8—1&&5”2 304,63 fuadecane,
R o B 220k,
5- (4-meth);1th10 enzoyl)-3 pyrldm- -yl 1,5- dlazamcyclo[S 2.2.0<2,6>]undecane,
5-(2-phenylbenzoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,
5-(3-phenylbenzoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,
5-(4-phenylbenzoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,
5-(2-phenoxybenzoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(3-phenoxybenzoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(4-phenoxybenzoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(2-phenylthiobenzoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,
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5- (N- (3- br omophenyl ) car banoyl ) - 3- pyri di n-3-yl -1, 5-
di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,

woe-200%0e481lr onophenyl ) car banaoyl ) - 3- pyri di n- 3- yPET/US2006/032685
di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,

o (S BhL SRR S SLBATON - S A s ¥bd 6 Fimdecane,
5-( Wé@heﬂdbﬁb&ﬂy&l)-swwlél RdipatricdtIof52.3.0<1,6:Hundecane,

5. (AR By POy SR G272 9 fpndsne,

dl a§£(%5/&1)65é1f25§1?1 -3 pori@ind-H1 ym%&wao[s 2 z 0<2,6>Tundecane,
2-met hyl r henyl ) carbann% -é- - 1,5-

di afé%ﬁ”@?b@@?ﬂ) -3 p:zn@mé 8 diaginy [5 £2.0% 6>]undecane
5- (B ﬁ%ﬁ'{ﬁ)tr %t@}h%&%b%ﬁ%‘b%‘ﬂ:‘m—g c?)l:l %ﬂyiahﬁbao[%'?.yi od2 65>'Jundecane

dlazatrlcyc

5-( Mmﬂmmﬂbﬁbmwlﬁwﬂndanﬁwl)l 53d1wmodcln[53- 3/0<2,6>Jundecane,

di I

5. (KRB R R T S als 2.3 36 gundecane
d [ laZe(R-rdirﬁgtthrliﬂilﬁoﬁeﬁoﬂ)gZ pﬁﬂml-ﬂdﬂﬂ-(l ;’Sﬁﬁaz&tx{c&bléﬁ 20406 idtRcane,
3?/ a% 5? / % y: @%Qg@%gﬂkégw% ﬁtyééérfgazamcyclo[S 2.2.0<2,6>]undecane,

5- (B4 ﬁlﬂ&ﬁﬁ&lﬁ%%\%ﬂé@@-ﬁﬁ%xﬁ?ﬁ}é | 5%192)6&109&15‘[‘5@'2’ 0<2 63undecane,

di azatricyclo[5.2 0<2 can

5- ( Re(Z-zthypylbgpzevl)- @;pmw)m rﬁo@mmcycls[S 2.2.0<2,6>]Jundecane,

I gligf;
dlpZéa? reI gérl?f éylg3 fylad.\% -3 6yl ]IUSnd aza tncgclo[S .2.2.0<2,6>Tundecane,
5- ( B(¢-3thymylbenzoyl)- &mmdly-B))d—ariahmyﬁc)yelB[-Sm{l 0<ll,6r}Badebane, 5

5 ( RS R R A b Ao TR 2 G2 yndecage

di az4p, mdi‘m%&{ﬁe&o?l)-@i@nﬂﬁm}yﬂdleﬁdﬁﬁamcycloﬁ 2.2.0<2 6>]undecane

g| Ealé\l-eé’m hen 53’ g%!}’ Céglgsg’l%]nlgx é{f;&,gﬁré)a%am%.rclc;ﬁ _2y2| O<|2 6>]undecane

5-( Bk(ﬁa{i)hﬁpﬁmélu%mi DHARIRY |5)disar Ry 2. Gd>TdndRcane,
5-(naphth-2-ylcarbonyl)-3-pyridin-3-yl-1,5-diazatricyclo{5.2.2.0<2,6>]undecane,

5-(thien-2-ylcarbonyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(thien-3-ylcarbonyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,
5-(furan-2-ylcarbonyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]Jundecane,
5-(benzothien-2-ylcarbonyl)-3-pyridin-3-yl-1,5-diazatricyclo[ 5.2.2.0<2,6>Jundecane,
5-(benzofuran-2-ylcarbonyl)-3-pyridin-3-yl-1,5-diazatricyclo[ 5.2.2.0<2,6>]undecane,
5-(7-methoxybenzofuran-2-ylcarbonyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>]undecane, and
5-(1H-indol-3-ylcarbonyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>Jundecane.

6. A compound selected from the group consisting of:

5-(phenylacetyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>lundecane,
5-(diphenylacetyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]Jundecane,
5-(2-phenylpropanoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]Jundecane, and
5-(3-phenylprop-2-enoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane.

7. A compound selected from the group consisting of
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di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,

5- (N- (4- phenyl phenyl ) car banoyl ) - 3- pyri di n-3-yl -1, 5-
wdizewarsdieycl o[ 5. 2. 2. 0<2, 6>] undecane, PCT/US2006/032685

5- (N- (2- phenoxyphenyl ) car banoyl ) - 3-pyri di n-3-yl - 1, 5-

o (R e P D oA Bclol 20 0 6 onfecgne
di a3-@N#(2-dlpotoph&iyDeaRbapray])e>hiuridded-ghb -
5-(&E%ﬁﬁgggﬂg?gﬁgig¥%£§%rbanDyI)-3-pyridin-3-y|-|,5-

di azatricyc ,@?}undecane,

S Garteyelors 22 0o 6o tntecans,

5- (ﬁa%aél?ﬁﬁ!é‘%%ﬁf%%é‘ﬂ%% bamoy”- S-pyridin-S-yl- 1,5-
di azghi (s gNetophéhyBeatbddiod ) F2pyHIALSINE 5-

5- (N- (4-phenyl t hi ophenyl’) car banoyl )-3-pyridin-3-yl-1,5
- dfligzeEeyeloy ?%PS%Q?E@%¥%FB>]undecane,

5- (D520 Qﬁ@% Y =~ 3= idin-3-yl-1,5-
diaggggggégﬁg?S. .%¥%§§;6>]hﬁ%%§3ﬁ%$
S- OlipzagSyelpdhdpHeh§>lvaddsaneoy - S- pyri di n-S-yl -1 -

di agiiggng)}éfo%g ?51-1 g;#ﬁ%&,?%ﬁg‘ﬂ%g%ﬁﬁ (N (4- cyanopheny

) ca
di adiatatuigyl]$p.3.022,8>sdschze] undecane,

5- -trj fl uorqmet hyl phenyl ). car [)-3-pyridin-3-
| SN bl e biod SR 8T Sec ane, ’
5- ( Matadridyciof 3. 2100ames aubdeheny! ) car banoyl ) - 3- pyri di a- 3-y
I -1,5- diazatricyclo 5.2.2.0§2,6§%gndecane,
5- (Wz(%rqmcmheméﬁ@bm%ﬂh%ﬁw%ér Aoyl )-3-pyridin-3-y
[ -1 255 i [ 0<2, 6>] undecane,
5- (dﬁﬁﬁaﬂa’i@ﬁ%ﬁgﬁﬁ%ﬁ%‘%ﬁ%@% car ba]rmyl )-3-pyridin-3-yl -
|, 55-(Ni(3baamiphygillofrbarBoyd)-DapridinPiyhdSe ane,

(

> Qi PRy Py o121

5-(N-(4-bromophenyl)carbamoyl)-3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(2-iodophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(3-iodophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>]undecane,
5-(N-(4-iodophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>lundecane,
5-(N-(2-methylphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>]Jundecane,
5-(N-(3-methylphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(4-methylphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>]Jundecane,
5-(N-(2-methoxyphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>]undecane,
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5- (N- (4-di et hyl am nophenyl ) car banoyl ) - 3- pyri di n- 3-yl -
| ,5- diazatricycl o[ 5. 2.2.0<2, 6>] undecane,
w2000 B1et hynyl phenyl ) car banoyl ) - 3- pyri di n- 3- pCTAIS2006/032685
di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,
5- ( NS{(B-@trhathorlypheapdatidy B iy i3 py1 sdi n-3-yl -1, 5-
diazgtric¥cbﬁég.2.2.0<2,6>]un ecane,
3_- ( Nl(aﬁa}“é‘ygm -B}?ii%&;ﬁig%ﬁmw )-3-pyridin-3-yl-1,5-
I az ayNi(@ : ur DEILT .
5- ( N_(a:j,(z}- o ogl?wenyl )gglré@ﬁg@lrfy%l-’%yri din-3-yl-1,5
- di drzatvieyelpfy 2R 9<2.6>Pndecanes>] undecane,
5- (Sl I ) - 3- idin-3-yl-1I,
R S S
5- ( Ndigztricyslof 1.2. 20« B 6Xlppdeemyd, ) car banoyl ) - 3- pyri di n- 3-yl
- 1, 5Ghazat ki cycl of 5..2. 2. 0<2, 6>] undecane,
5- ( |\§ gﬁgﬁ@ﬁg&g@%ﬁ&%ww135y| -1, 5-di azatr
I CyCdi (o 3 >0]8 aRe, an
5-{h$ ~pa g;gﬁﬂgca;?anoyl)-S-pyyidin-3-y|-|,5-diazatr
icyc'gﬁéfﬁg yihiopheayDqarhemeriieryridin-Savkebfmound sel ect ed
f r ondisaericgEIo[HD. 0886 S hddaRf
5-(§§g$nzylcarbanoyl -3-pyridin-3-yl-1,5-diazatricyclo
[ 5. 22-N-Oxphemsiphenybeabamoyl)-3-pyridin-3-yl-1,5-
5- ( Ng yl)-3-pyridin-3-yl-1,5-
A e e S A g R

di azatricyclo undecane, 5- (N- (4- et hoxyben

i a <2 6>] undecane,
5(@%{1‘%@%@[22%%%2?8‘3%8 1)-3-pyridin-3-yl- 1,5-
e eI e

- (N (di e car banoyl )-3-pyridin-3-yl-1,5-
di a%&pﬁyﬁ%@@.@ﬁ% ?@Pau%decangy 9. The %:/on'pound
of @@-mﬁhenwy@ﬁﬁjynga%bmyg%s 4in-10;.1 A phar neceut i cal

a

conmposi tion conprising a nmaceutl cal carrier and a

comyGEREciolady G elundesmng,- 9. 11. A nethod of
tr egt(NJ@-ﬂleﬁ%ﬁ&k’l)&%%%%-ﬁyy%dlen%.911-f',g.r der conpri sing

diazatricyclo[5.2.2.0<2,6>]undecane,

—~

5-(N-(4-phenoxyphenyl)carbamoyl)-3 -pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,

5-(N -(2-phenylthiophenyl)carbamoyl)—3-pyridin—3 -yl-1,5-
diazatricyclo[5.2.2.0<2,6>]undecane,

5-(N-(3 -phenylthiophenyl)carbamoyl)-3—pyridin—3-yl-1,5-
diazatricyclo[S.2.2.0<2,6>]undecane,

5-(N -(4-pheny1thiophenyl)carbamoyl)-3 -pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(2-cyanophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[ 5.2.2.0<2,6>Tundecane,
5-(N-(3-cyanophenyl)carbamoyl)-3-pyridin-3 -yl-1,5-
diazatricyclo[5 .2.2.0<2,6>]undecane,
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adm nistering to a subject having a disorder

characterized by an alteration in nornal
woew7onssamsm tter rel ease an effective anmount ®8€TAIS2006/032685

conmpound of any of clains 1-9. 12. The nethod of claim

11 wherein the central nervous systemdisorder is

ass 06t @eymopherydtarbinenydy3-piridithdiyl-hé; dopami ne,

noreﬁiﬁﬁﬁ%@?éi@hrb@?%;]‘fﬂﬁ& nin. 13. The met hod of

claim e central nervous system di sorder
I S sél(detadflisronethiipharyDegpbanmyht Bpyridin-Dl-hse- seni | e
denmentia .(early-onset_ Al zheinmer's disease), senile
deneﬂiaiz%%ffm%tzg)ﬁaéﬂ‘inﬂ%caﬁ’zhei mer's type),
mcr G=(Pﬂﬁf33ﬁﬂﬁoxﬁﬁ€ﬁ9iph§myl)é¥r&%xdyﬁl-ﬁﬁ ifeRENSGI a,

el d-

Creut z Jakob di sease, Pick's di sease, Parkinsoni sm

i ncl dEsgopilReadsAosaleease, Lewy body denenti a,
br ogr5de&ggﬁ&gﬁl@ﬁyﬁh%ggag@ﬂl)-%dﬁlﬂwP,S-S chor ea,

tardi ve I nesi a; i nesi’a, manl a,; attention
def i diazatdewin]8ld2,0<8spx]uatiscanelys| exi a, schi zophr eni a,

depr I QN,. SS| Ve-C ul si di sar de and

Tour gfs(ﬁ é&édlrggtﬁglr%%%{émﬁefx&% rreob' p%dp ?r ‘?‘?{52? ing pain,
pr ev dizatrigycld[ .2 2)<d@rhmeeccape,0vi di Ng neur opr ot ecti on,
control)j.ng inflamatiio nd/ or. controllj

angi 3-g®lﬁé§ﬁ@?tﬂxlaww§?nﬁﬁcaa Oafbé-@ﬁ%g- &t ective
anougiazafic1d 9NPDNG>Rindddane, 0f clainms 1-9 to a patient
in need of treatnent thereof. 15. The nethod of claim

14, wHEr@rdimethglapinophenyleashamoybed-pyrigdin-3tk 7 oup
ConsidfatzétHGyc?J[s.Q%H{??Sl@»gﬁh&aﬂéi n, neurol ogic pain,

chronic paln an mmatory pain. 16. The nethod of
cl ai mN42-atisayiphenyl)babapadyh-3-pyreud-ol-64t ¢ pain. 17. A
nmet h hat he inflamuatory response
assog?‘g%tgéycv?\(ﬁ?'zaéj%g%ﬁugg?ca “infect i on, conprising

adm SH3E@rdtingyiphersl)tabinoyt)-Bpwid-3-9f-14- conpound of any
of clains 1- i nhi bit TMF production to a patient
sufféliaizﬁﬂcwciﬁégrﬁar#ﬁ)%?%ry response associ at ed

Wi t h saNb@CtBmlBheryNt8Bdnh M-l Fyridlhe-yreshod of claim 17,
wherein the bacterial infection is a sepsis infection.
19. iseatrgxclabd2310<2i6ziurdacane.f urt her conpri sing t he
coadi R &ts 2L LRi-0t 1.6 and/ PE_ an anti t oxi n.
20. ? @e@ﬁo@ew%piﬁ){]nﬁﬁﬁf%gﬁgﬁgn {gag%g{sgé associ at ed

wi t h disgatoeycip{ a2 <2dotpdesnsng adni ni stering an

i B0 AoV P SRR s B Gt fer  ng 1rom

t unodiagstavdciv[5.2 2.0<2le|uidédang] of claim 20, further

conp rSI-(ls\]l —8%,§-Qﬁ%1e%l§)0§(%?laeg§rl§cta£baa}niogl -3 E)pfyn 1r1]1-3 -yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(1-naphthyl)carbamoyl)-3-pyridin-3-yl-1,5-diazatricyclo[ 5.2.2.0<2,6>]undecane,
and
5-(N-(2-naphthyl)carbamoyl)-3-pyridin-3-yl-1,5-diazatricyclo[ 5.2.2.0<2,6>]undecane.

8. A compound selected from the group consisting of

5-(N-benzylcarbamoyl)-3-pyridin-3-yl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,
5-(N-(4-bromobenzyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,

-53-



anti neopl asti c agent and/or a VEG--inhibitor. 22. The
nmet hod of claim 20, wherein the conpound is

weadmistiered ocally to a growi ng tunor or toPaT/US2006/032685
capillary bed surrounding a grow ng tunor. 23. A
pharmaceuti cal conposition conprising: a) a conpound

of anyNof-reethpxybenzyhcarhpmozh-3apvridinebpl- hst i ¢ agent
and/ Gfazﬁéﬁgfs.bﬁm@!%ﬂlndiﬁﬂéj c) a pharmaceutically

acceptabl e carrier. mét hod for inhibiting a7

medi at@d(lapeasethy)cadiomaygly3 purigini3sslig-adni ni stering a
con”pgﬁggﬁ%%ogg%_zqfqgﬁzdnggca%ég{l&o a patient in need of

nmedi at ed ne r ase. The conpound or
c onp 6 N:-(diphenfimethyl) @afeamofl)-Blpgiidm-3lyl9,5-wher ei n t he

s, radi bel eq. 26. The conpound of
gg% %?? ‘I@??loég‘glgr%aéﬁbmg?"a@ai s 1-95Tpv\herei n the
conpound 9.0mﬁééoﬁgﬁ>uﬂé-@cla11§ﬁswﬁ&@ﬁmAi%%ﬁien@r 1251. 27.
nd or

Use of a conpou conposition according to any one
of O ai msl1@- & Rbarmpaseutieal iempesitiorecastprizing acpyfcal carrier and a

di agBQah&td df S8 YARimHgoVOUS system disorder or for
moni toring sel ective nicotinic receptor subtypes of a

patient. 2B. A wehpbefidreatingdefdentead nervoasysyses diforder comprising
cl ai Q@mi}ﬁs?er{n% "to la'{sé%bjlecq htar\%gé G'dtSider characterized by an alteration in normal

neurotransmitter release an effective amount of a compound of any of claims 1-9.

12. The method of claim 11 wherein the central nervous system disorder is
associated with deficiency of choline, dopamine, norepinephrine and/or serotonin.

13. The method of claim 11, wherein the central nervous system disorder is
selected from the group consisting of pre-senile dementia (early-onset Alzheimer’s
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, mania, attention deficit
disorder, anxiety, dyslexia, schizophrenia, depression, obsessive-compulsive disorders
and Tourette’s syndrome.

14. A method for treating pain, preventing tissue damage, providing
neuroprotection, controlling inflammation and/or controlling angiogenesis,
comprising administering an effective amount of a compound of any of claims 1-9 to a
patient in need of treatment thereof.

15. The method of claim 14, wherein the pain is selected from the group
consisting of neuropathic pain, neurologic pain, chronic pain and inflammatory pain.

16. The method of claim 14, wherein the pain is neurologic pain.

17. A method for mediating the inflammatory response associated with a
bacterial infection, comprising administering an effective amount of a compound of
ay of claims 1-9 to inhibit TNF production to a patient suffering from an

inflammatory response associated with a bacterial infection.

-54.



WO 2007/024814 PCT/US2006/032685

18. The method of claim 17, wherein the bacterial infection is a sepsis
infection.

19. The method of claim 17, further comprising the coadministration of an
antibiotic and/or an antitoxin.

20. A method for inhibiting angiogenesis associated with tumor growth,
comprising administering an effective amount of a compound of any of claims 1-9 to
inhibit neovascularization to a patient suffering from tumor growth.

21. The method of claim 20, further comprising the coadministration of an
antineoplastic agent and/or a VEGF-inhibitor.

22. The method of claim 20, wherein the compound is administered locally to
a growing tumor or to a capillary bed surrounding a growing tumor.

23. A pharmaceutical composition comprising:

a) a compound of any of claims 1-9,

b) an antineoplastic agent and/or a VEGF-inhibitor, and

¢) a pharmaceutically acceptable carrier.

24. A method for inhibiting o7 mediated cytokine release comprising
administering a compound of any of Claims 1-9 to a patient in need of mediated
cytokine release.

25.  The compound or composition of any one of Claims 1-9, wherein the
compound is radiolabeled.

26.  The compound of composition of any one of Claims 1-9, wherein the
compound comprises 11C, 18p ®Br, 12 or 1P,

27.  Use of a compound or composition according to any one of Claims 1-9
in the manufacture of a reagent for diagnosing a central nervous system disorder or for
monitoring selective nicotinic receptor subtypes of a patient.

28. A compound as defined in any one of claims 1-9 for use in medicine.
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