HETEROARYL- SUBSTI TUTED DI AZATRI CYCLOALKANES, METHODS
FOR | TS PREPARATI ON AND USE THEREOF Fi el d of the
I nvention The present invention relates to
phar maceuti cal conpositions incorporating conpounds
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receptors (nAChRs), for exanple, as nodul ators of
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for the treatment of certain disorders. See, for example, Sanberg et al., Pharmacol.
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(ie., disorders resulting from inappropriate levels of neurotransmitter release,
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bet ween neurotransm tters and neurotransmtter
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par asynpat heti c nervous system (see Caul field,

Pharmacol . Ther. 58: 319 (1993) and Broadley and
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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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The conpounds can be used as therapeutic agents to

treat and/or prevent disorders characterized by an
alteration in normal neurotransmitter release.

Exanpl es of such disorders include certain CNS

condi tions and disorders. The conpounds can -5
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ni cotipC ﬁ&pmr %&nlp omd as‘s&élgt ! Ab& diseases. 3dd1tlon, the

neurotrans tter s tion, hence prevent

suppr exswpends dgiethopatentislsto & mceqaswm hurheo s‘énIZsEhRsasf dlg, brain of
In ad (ih X

i ncr egtgéeb&twﬁtelt &E}%‘oxgifmo %C@Q\gﬁeﬁ g@@u n o?'!n pﬁ)ged ih bffecttve
pat i erfmoupis; i}ote%lﬁetﬂppreﬁéb]? @@Metsp estslei affscte f(¢.p.c signifigrdt increases in
(T11) pMRNpr&Rt gﬂcﬁﬂeahr}géf sk daXtene zﬂﬁgléﬁgc?s gﬂ& ecgzﬂt?c?—intestinal

appreci abl'e adverse si ects } nifi
i ncr eds6s amdrﬁlgﬂéﬁcé@@ffpﬁ%wa skeletal mlhfé@r {The ahaenaceuhcal compositions

si gni & glfevBeR alfé e ﬁfdf Qféﬂﬁ' u&pﬂ{]re&?ﬂs to prev %1 d treatment of
gastro-intestinal tract nd si gni-fican eirects

skel etvarlowg%dl@sondq@rc}mar maceutl cal conpositions are

bel i eved t gpdgy %&a@%&&%@c@édﬂ& Wit II{VEIQJ%LQI% ehﬁamedindetail

prevention and reat ment vari ous con
di sor defhg detyiled dessriptingiand examilen st Erthdslowet s of t he

present invention are explained in detail in the

detail ed description and exanples set forth bel ow

Det ai | ed Descri pti orP¢tiledResaripfiom of the Inveptiamonpounds

descri bed fpgy %Iﬁbohaagede%&ﬁué&thufeﬁlshm%ms "l ES FpteSthted by

by Fornul a
Formu1a1

Ll




\/7 N NIn Fornmula 1, Y is either oxygen or sulfur,
and Z is either nitrogen (i.e., NR) or a covalent
bond. A is either absent or a |linker species selected
fromthe group -CR R'-, -CR R'- CR R'-, -CR =
CR -, and -C2-, wherein R_and R' are as hereinafter

defined. As is an a _pgtfher carbocyclic or
het erocyclic, either nocycl¥c or fused polycyclic,
unsubstituted gr substituted; and Cy is a 5- or

6- menber ed ot i c ring, unsubstituted or
substi t ut ed, ign between the azacycle and

t he azabi cyq aracterized by any of the

vari ous rel at™yé gbsol ute stereochem ca
configurations at the Yunction sites (e.g., cis or
trans, Ror S). The igyention further includes
pharmaceutically acceptable salts thereof. The
conmpounds have one or nore asynmetric carbons and can
therefore exist in the formof racemc mxtures,

eﬂant i omers I@Mmdlaawaﬁ sigféieéxggezd ¢t salfg] atnuczgls emwgen (i.e., NR")
the co oun as, n ners., a ,
car bon- ér"%‘if’nfj%ﬁ‘& é %B‘ﬁ‘&r P0f OT A K SPeTIEs §? %"m the group -CR
! Somi‘(rjiRZ —CJRERDLERJ ﬁ&“é} ndﬁhlm'r, afd X({D._M\ﬁ&re&{ R ﬂidSK" are as hereinafier
I nten e wthin the cO (0] t esen

et dandde it b o Relt, Aoy ilher Pppocycic or
whi ch Anseld Spdlyhc?d{ﬁﬁ uﬁeﬁtbitigﬂed di _ailﬁﬁlhtgﬂy ahd, Cyglis 2B or 6-membered
nitrogen, of the reo jne, ri . car bo

o o defarotafis B Gt frsy b, g MBS ecimocn e gracycls
urea f uné tﬂlmﬂhd:ybbs caf\be Wac&ﬁzmw off itheeakibys felativet 4@ absolute

[ nkod P REEL PRV ot B SHsRECT Bt g AN ANk o - Toe

t hr oug hn‘}enmdmeﬂnﬂkx nEhmd)ﬁmbmcduly @cdepidlele tilio thekeof | Tibedmpounds

compounds_t hat cont ai n d at [ cont al
o by 8 s m3 s Bfefle G pid G urp S Bl ot racemic
i ncl udesixetek ydnalgmnmssznd dxastex’eom@s Sincddikion) sethe nﬁthe nompounds exist

strai ght I, anche ha al,s

bonded afs 0 a%Eo g%é% bnfaﬁ?songg%aes%ogy fxﬁ%h f?vﬂd“al isomeric

i ncl udesmpounds gidtthdtﬂ”mlxmrﬁmb disoamedded tdbe witteh Bzy}lscope of the present

prefer abI 1.6 alkyl. "Substituted al kyl" defines

al kyl su‘bs‘il uents with 1-3 substituents as defi ned

bel ow i n cofisc theomverdtioh iA¢ludes cofdpounds in Sweldcth e&rens nlinked to the

"aryl al . fer noi et es ch as benz

aner e ol 81fs o of el RpmpRETE by E Mkt sopppontaning

is |i nlfwtumhtyhkrmmgl hiC arhidel opprowed fumuonainy,hferma}mmnmd directly to

gI yIF glr 5 c%?boé%l%rr(%ué %t%%ggtﬁln}c onaﬁlty ¥na§’l 'l Yinked gftlllenc%icbonyl group-
contammg functionality through linker A. Furthermore, the invention includes

compounds that contain a diazatricycle, 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.



with 1-3 substituents as defined below in connection
wth Ar and Cy. As used herein, "aromatic" refers to
3- to I 0-nmenbered, preferably 5- and 6- nenbered,
aromati c and heteroaromatic rings and pol ycyclic
aromatics including 5- and/or 6-nenbered aromati c
and/or heteroaronatic rings. As used herein, "aryl”

i ncl udes PdtUedcAsreibe yalilc inglvdesh ettaight chain japd é’Ff’@?hffll‘és alkyl,
i NgSrefalI cmanap;xcl FSutRMEed %@@I aeﬁae@amyl Gubshiests wilhe 1-3

aromatic rings can.be 5- or 6- nmbered rings.

Repr SURsHisHt ?Féieﬁ‘&ﬁ@@?\ﬂ“i‘ %onawpn ﬁ&ﬂbﬁb@ iG¥cl ude, but are
not |im tRQ usefd(her&b e‘ﬁbﬂalkyf”%ﬁfhyio,mﬁb(ﬂéom as 'bg}izﬁanherem an
pyridin 40’1\4‘?1?3m di nyl , oxazolyl, isoxazol

pyr afm'%'rl 4, 57 P gipup, ptyis Tinked o ﬁhealzléacwd Bosifop e the
|'i ke codpsid oPPdraMe L of 2 al“S’&bstnﬁtfe@ RIS Qlefilt 28/ 1ayD Bdbktithents
group i ncl ude g) menbered aronatic or
hete%tgrlgﬁ%‘t’?“@ Ptr“ﬁsgde edol}‘i’ wipc oREERtiop i & el &Y f used

ring systasselRaqeiaseratitvefdds8dio WohyEdEdd] freffayly 5- and 6-
groups i ncl ude nagmfgeal ene, anthracene, | ndol i zi ne,

i ndoPE OIS AAE 200 BEROBTRNS Teha RSPy ip Remetics méluding 5-
| ndaznd/er, 6-latibkiatiathamie Qnd/cbﬁét&bh'bﬁitﬁ:lrmgs purine,

qU|noI|n |s ui nol.i ng,. Ci hal |ne

qui nazol | 88316 W o7 él’lcﬁli({’g %oth %39 terocychc aromatic
pt er ndgsneoth mndmzmlaad fised pdxgvcmm qa}twemﬂa hlﬁﬁatlc rings can be 5- or 6-
phenoth%aéa henoxazi ne, SfﬁWﬁu ene.

her efff b AW REFIRRC goyRs ﬁ’&hﬁgﬂ%\’lt peyet finited
a noie tpﬁe@ﬂ, fui‘hﬁyl baro) &uenf,zx PYlidisfyl, pjdﬁﬂﬂlﬁleoi?dzelyZ isok&zolyl,

as defi her ei erein,

and BYRE e’ruggf’z?l&]]h ﬁ?@f@ jgod ‘E%(‘J‘E% Fubed pdycyg‘" aryl

Repr g@&p’d arei these Gyonpitio Lgi)&lpb rthdt Ufldudays i5d Ioﬂ)6|-membered aromatic or

pyr n fu pyrro oxazol

i soxgézto %/r%( ahﬁﬁngg%?rﬁfl R i1 %’ﬁﬁ&i{é}“ﬁfﬁgﬁf ZR Hesentative fased

i sot pmlmdhcydxylegncdlpﬁ inelubié ksphthhlest, ‘dntﬁtuadnb,)&ndoﬁkma riatofey isoibole,

wel I V. us SI tion t he, .1

di az3tF c;fm’l ? (%“ , 6% %egjg g beprthisgole,  purine,

uns utpsgitolineyt eszqunolma,n chﬁolﬁmbqﬂal:h“amd qumﬁzbhﬂe, éhumxal&e 1,8-

subs | u as.al kyl . ..al k e cl

S B A S o PSS i

subssndtagtient. aryI al kyI hal o (e g F a, Br, or 1),

) ?Oj N;?' E@Fﬁsed ?ﬁﬁnb,(a «8?{,\'%y1 grmt;j(co&a;mng ﬁn&?&@i&g‘)’d moiety of the

- OC( fo@pits ;C(-DY LRWEEKE/(6) Bare as da(ﬁme)em\lR' C(=OR, - -8

U L AR G G S B

i ndi mupsaIReprebgnthmgép ,grdupwmcludé leytididyl p@mmdiiiyt,a’lngiim pyrrolyl,

Chalcﬁxen 12 x%zzi‘qc’hed 3%1,%12%@?] ugarz&g ﬁ%? SIDV azo yl é%ehke

‘cycl oal kyndivihetlgr Acyad yCy, A&r el aorthawyhcaiskgdsm(aﬁmoh tAs 1,5-

benZ%Qatﬁc?c‘?&S.rz.2!0§2,g£]undecane 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!, -
NRR", -CF3, -CN, -NO,, -C5R', -SR', -N3, -C(=O)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-



integer from1l to 6. R and R' can also conbine to

forma cyclic functionality. As used herein,

cycl oal kyl radicals contain from3 to 8 carbon atomns.
Exanpl es of suitable cycloal kyl radicals include, but

are not limted to, cyclopropyl, cyclobutyl, o

cycl OpeRR")NRYSOAH e@;ct—-O)NB&!l",oﬁEﬁG@FD)@M, c‘-{%Roo%@z}"RR and -
As use ] Y Soviek Cir@i@ht chain
from aﬂgﬁg T”herf’)g éf{l Qegng?‘}g%}%%% | %@% &}cﬁ%@

nor borranwancheas all&bahchzdmel @-Cdaairwfgfelﬂ}ﬂcé Gh %ﬁemethyl ethyl, or
i odi ne qurIn (&K as benzyl andrlsan
het er oiﬁ? PP, L Rgt%ﬁﬁb d{%?ﬁalﬁf? f y)

are ri t’hat contalnfrom
10 nemgms&onpr efse RasrdR"Samaisogombinp tor ferm 2 pclic, ﬂ@ﬂ%}ﬁfé

or nore het 3y e OreYifl effom SHkd @I catbtal at
Q%Pes of’ é3}‘::‘1%;]“%& rg&%agnc r o

ni trogen. membered ring, . .
het er oExqphplesmﬁ |satable sydloptitylieadicals inplude, Pyt prp g I lintited to, cyclopropyl,

| m dazg ﬂc)lolbu ?éx;le}r% g&b]% Al ¥ olohteﬁ&lemdl cyafoS&tﬂaZH!; Yibed herein,

and p Sl I'e” 6-menbered rin b 1
het er oawlydychdlcﬂmde@lsuamewed frptyrdrimlml OWPXHHOEHO orneny

pyr azi ich pyridi nyI and pyrim d| nyl are
pref er rgﬁéddIl t%%ne\éﬁed her ei n, "het erocycl ic'

or
"het er ocycl 4 used bain Ablesnicgbipgiae,ipdines lygripg orbromige.

menbers, ingl l&?éd”ﬁbrémehe%oa@f@dm; @feoﬁﬁgﬂnmatsﬁin&ﬁi &dm 3 to 10
from oxygen, sulfur and nitrogen.

sui tab n@nﬂ?@p@r@fgyblyﬁcornq)m@pp@g, mﬂ%c}l%%ne %J{mrglhgtewgtpms selected

Lim t e@ofOn efﬂ' it HadogeATOERRPIds BF kuitakly Brlﬁﬂmtﬂtedylhg heteroaryl
im dazol [ d| r‘{ 5

razol i di nyl, isothi i din
t hi azo momtlﬂgﬂlnclu@sﬂywh PWrqlyl; inydazoly opaaql ﬁu‘gﬂﬁqﬂ Wby, terazolyl, and
pi per aégﬁé’dfl 1 ! ekLAlNdbORYIBRY 6-ndRBered @i Alityisandl uneintds. include

Exanpl sui tabl e phar maceutl ca accenp sal
i ncl ud@ymdq@fl,gygﬂm@ugb pyrazinyhpf which pgr&iu%/y% |ua(Pm)’?al'e pre%erred

chloride, bRopd ﬁereﬁ,u*ﬁe@;oeycwh&eme@foeyclyanﬂdmm inaludg rings with 3
organic acid addition salts sych as ac

gal act 4 38 glemb?rg, Iélil(‘é}.“iﬁ:tg@ne ey fagre fteg)atofna 85%? éleﬂom oxygen, sulfur and
gl ycol gbifysen. "Blaapfes of HMitiblah&teroSyicli¢ MibRRtiesBdhatal Byt are not limited to,

fumar at e, “net hanesul fonate, p-to. lu ul f on
ascor bainsridisg) merpbelingl, REreidinyly i‘ﬁ"%mg@‘f‘ﬁ ﬁ%ﬁﬂ’ Biflezotidinyl,
aspar t 3iigoRlidyd! 1bandHdmy1, abkablidiige! iperdiiyl, S teraltsidrapgranyl and

sodiumsalt and potassiumsalt; alkaline earth netal
salts defhydiefuapgnesi um salt and cal ci um sal t;

anmoni um s agfamfs 38 Mifable @Edrﬁa&ﬁdl&aﬂy addeplablessalts include inorganic acid
trinmethylam ne salt, tri h sal.t
salt, SAdiEen salis sughs °]HP‘E‘§ %ﬂg{?ny?ugff‘ﬁe’r%mé é‘%’t ) a%te organic acid
NN - di Qa&xgxﬁ %Qlélu&ﬁ%déo@ﬁten gal&iﬁrdte, ddi}ﬂoxﬁ&l mEcinateHlatiats, glycolate,
ami no acid suc | ysine salt an

salts rfate éartrﬁe% gleats, 5t ’é‘g (5’ th{ugngs‘lggate’ and
sol vat ggeortRes kA SRt cidiCantifd édid §Uck ap as(pmaﬂaemdgutamate, alkali metal
described in U S. Patent Nos. 597 9é§al

RPNy T A
Ruecr Oftﬁag‘ﬁ&snﬂ .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

salts such as

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

-9-



As used herein, neurotransmtters whose release is

nodul ated (i.e., increased or decreased, dependi ng on
whet her the conmpounds function as agonists, partia

agoni sts or antagoni sts) by the conpounds descri bed
herein include, but are not I|imted to,

acet y| oh@tes. Repredapaivt sults ard provijded@yilascribe] in T3, PhoitiNos.25897,919

Punct 1 Bl onhl G g FeOBrHahanroare S atpp Al

r ecept or s. Adsisedsleebid) @e@btransaifters adosei reledse |1§mad13auéﬂs(i aninereased

that stimul ates bi ndi tner y a

Feceptr it 1 vAdhe i Cfpornde i, Bpoig e
part i cagbgists @ mgonil;ts) byrethe bempopdsr desdribed) htdei include, but are not
liter ussi on herein.that nake
corrpa?]lgnl‘sili?)eﬁt 368 la}og%e[, éOP BN 15}me’t ﬁ%mtonfnsana(,ggléanfate and the
as an ébmgumdstdésmbechhefémnfuagmnl st thodiflatordseof peer bt mmkealmcoumc
bi ndi ng eg alL ner under substantially simlar

ci rcunstances as appreci ated by those of skill in the
art. Stinulhausedrhersay athegaladi? ivedubstante thesgimektes ds binding partuer,

incre t r -

| nuc QB eespBl S 8 Atk g ] Hld ol assy, or
agoni stxawhetapp@enbmﬂjtt litgratveer franea dlawdmmdqumthhum@ces a comparison to
al | oste S r &l < @ »S

a subs %‘Iﬁ%fe { %Ialﬁ%eh‘:ﬁgtl 1ltésa%‘|gepQﬁ basn %%r ? 4 Qg Qﬁt;gtomse, of the
t ypi catattipular bindingpagner undﬁnistmstanuﬁﬂylsmnbewmtamqs astpppreciated by
conte f .
't hegeP pE P R bt MR35 o Akl R 0Pk o in o
a co cgl@meffe@t er fuficiiop dhat eﬁr mslmsé tbarinteraetipatof jtly agonist or partial
accepty %Pm g@%gghﬁferanﬁrca@iﬂc u@e%] %'e%ct of the

particu partner under substanti aII
simlar ci A@uwéﬁlaﬁme@ ‘autagopist’de p substgnagyhat ndibits #f binding partner,

ski |l ¢fas ah?@ eg Ltor. i idintid SR EBN ﬂ{é%o{&@;tt ?ﬁlg g%&ﬁar assay, or may

respect to a decrease In a partlcu ar

f unct ibrappasent i the lifpsinre dromya dipqussioachereih thet makes a comparison to a
ant agqiliysor Winkincd ﬂﬁk {3 Qééa ed &%t“%fo&st”%il gy %&g&ﬁ?&‘ 4 particular

allosteric effect her e
agoni @ondmgs)aanewb@qr a%@nmaﬂatsmplao vm@en@taaces ey afpregiated by those of

sti MulsRfyl i@ el . | hafibigb gia{r‘ He ?éﬁn%? @«fnth tr&?éct koa decrease in a particular

i nternedi ate between t conpl e

ant agSHpY tor fanptien thag isninduced) by i inferdetiop ofrihe a@f&&ﬂpﬁéﬁ’ﬂh a binding
st and%ei%d@‘,gqm\ﬁg Rfelib edoi. It will be recognized

that stimilation, gluence Inhibition is defined

i ntrinsicaf$ yselddrereanw “patist agenist”gis acsubsiense yhag provides a level of
subst peEASHdOLPRs SGknS tﬂ&qg'ﬁb&emaé”ﬁe@o@&ﬂ'tﬁétsof Pl or
partial agonists. As Used herein, "intrinsic

act i viceyplete sntageist jand ey agonist dlefinedsbyt enystsawtodesiandsrd for agonist
bi ol ogL&al. of e bk 1BRERZedCihat MfndRiddH] £ RALL, fiﬁﬁbmctmhls defined

conplex. - Wth regard to receptor pharmacol og
cont esatrinsicall fos temy ubstaresi o categdry of gubstances ff be defiped as agonists,

> |h o : %m@ Omgirit%; g:pﬁaﬂluaw agéméése PRI I “GRAR* dotifity”! BiE<efficacy,”
relates to some measﬁre of blologxcal 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.

-10-



receptor/ligand) conplex and the consideration of an
activity relevant to a particular biological outcone.
For exanple, in sonme circunstances, intrinsic activity
may vary depending on the particul ar second nessenger
system i nvol ved. See Hoyer and Boddeke, Trends

Pharmacol Sci_., 14(7): 270 (1993). Were, such

cont &¢erienliagnd) soraplex dnd the copideration of ap eetivisy Esxmt to aperticular

how biaggichll @Rbmb. eFélaJxaﬂlﬁa tin kdod dMBmBRHc&X intritkic labrity may vary
present jnvention, be apparent to one 3‘{ ordi nary

Ski I AReRAiEe, &0 ghe paticy abﬁ@w %ﬁf?%e%ﬁﬁystea/ mvalved. 5 3eq oy and
or 5Bmﬂ’ekem Therdly | Rhadtndcdl S5y da(Ty: 2701 61993). CWhleesich Remektually

3 pyFR e&'lls]ﬁ W e?“t’"é a}% aYrL?ﬁ ) e‘{-&ﬂ Odi tggtgiyﬂg%ntl igtl}e§ontext of the

ni t rp@mtmﬁﬂtldh mﬁlw@mémtddﬁeafdrmhﬁﬁslemmmmnt Cy is

3-pyridi - Y.is

coval ent rlgé’ﬂ%l em ?&t rpé' léqrﬂyﬂw or @é&"éﬂ“yl’%ﬁmam‘fy%‘??r fHis 2

enbochivalent bonfynd A B- gbgéric.ditn vhother eﬁbp&ﬂmﬁﬂ Gy iy B,pyNdihgd or 5-
itro in

Repr BUBHER ¥ & BubBrAMangr P Bt 1 p RS arPogmens Cy s

i ncl Bl-@yndmyl or 5- pyrnmdmyl Y is oxygen, Z is a covalent bond and A is a linker

S] Sﬁgiz oén én a P(X].l‘dl Qodunéﬁt, C]}" 1s53 S" %ma{ (;rISC;X'nmx yl, %’ is oxygeﬁ,6Z is

5-2( gmgbg;nramb‘&nszﬂyﬂ&rsﬁec&yr idin-3-yl-1,5-diazatricyclo[5
5-(3-f1u Ty Y75 o oL e proseny inventon ipolidss oy cl of 5.
2 2 ﬂh&z@ﬂ%pyddmﬁ%,l ,5-diazatricyclo[$.2.2.0<2,6>Jundecane,
E# g og%ke)gz 2—% g}qnd’;;m 8%7 ll gldpaz%é@cloﬂs 252 gﬂabé?\;nrdlecc Cl of5

5- ( 25 -Ghfleralesrogidy§ipyEBa-pyl-1,Gidinzd8rgyiclofls, 2. ¢h2zzdindeays | o] 5
2. < & .
o (3> PR RIS el 22 4 g o s
2. % @@@aqemwamdm-sal q,d-daalzatumkommg«ka,saundecane,
et A XA R s Bs s,
2 ﬁgzchﬁn(}hqm&émndm-?:-yl-l 5-diazatricyclo[5.2.2.0<2,6>lundecane,

- ( 35 &I’ Eﬂ@?ﬁﬂé}&% |3) gﬁ&]ﬂ}é r}Jl ‘ii S%a%at}[lcyci%[Ss 2. 9 b&7. 6’3>t]lrn{dc é/a%tla,o[ 5.
( @ﬁrmmml)mpyﬂdwm-diﬁnhﬁatybycn)[ﬁz 20 Grlandegant,of 5.
. 2.

25'O ézbég%enzog '?q)ghp PR d,l_flzatrxcyflog I q>|]liméi§%afld[ 5.2
2 <2, i6dbenrd@y: &-pg‘,ldm-‘a’—yl 1,5- dlazatncyclo[S 2.2.0<2 6>Tundecane,

- ( %?qg&?%éﬁig-kg%ﬁ@ 3’5: fjg ﬁlazah¥cyclo[55 fd&%@j&h&%ﬁ:l o[5.2
( H-{4aodsbenzeyly B-pyiBlip§yl- H5-diaginidyeld] 52-200<a pajunideed, o] 5. 2
5- ( Pa S iprigin oyl diazafrigyelofs 22,426 Tyndocaney o1
. 2. D @qﬂeﬂ@ﬂ]eumbéquadm- -yl-l 5- dlazatmcyclo[S 2.2.0<2,6>Jundecane,
5 t | o[ 5

AR Mgt s o
yr |mm@q&ybemzoﬁl)mmdmﬂnd-yﬁLdﬂsz@o&[ﬁ&Zp@bh]mtbme

- SR Renzan bR uih 3 feditoits 2> GLAEhLGHE! Ol
( 3-(HrendimxyliseroydpHyri@ingdyl-il drdinz8rigyclol5.52.08 36 dtmdecape | Of
( Afz(ngriet gg%enzg;&%] dlf)li/sr 3(1(11 in %zaqcycio[gz & |0§% g? ufl%eyc/a"feb[

. 2. 0<2, 6>] undecane, -11-

©
’“<
—
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- met hyl t hi obenzoyl ) -3-pyridin-3-yl-1,5-diazatricyc
. 2.2.0<2,6>]undecane, -11

- met hyl t hi obenzoyi)-3-pyridin-3-yl-1,5-diazatricyc
. 2.2.0<2, 6>]undecane

- met hyl t hi obenzoyl) - ridin-3-yl-1,5-diazatricyc
. B @t}gr}tﬁmpmmé):hmdm- -yl-1, 5—d1azatncyclo[5 2.2.0<2,6>Jundecane,

: 3@%%%5@% -PHakeH e 135-YibzatkicFeisls 220kp s pisdadne,

>1"un

pﬁﬁ@rp,hblb@mzwl)ﬁ -1griginBi il §-dipzgtrioyplofs. 317 Gt Tdeeers | 5

2 SRS heRaMERAZDY b2, G- edad, N
yl - %fé [ zatrlg}%gl)ogé3£41B ngi undeca :
(2- p‘h@rrétﬁw@mp’r?:)pya igyril-diSpiazatricyclo[5.2.2. 8<2,¢>Jundecane,
yl- n;ﬁl ;%[1 2.+4.10<BaRimbyb]$09.0€2,6>Tundecane,
xybenzoyl)

5
3
5-
3- -
g (23 2 pir;ég;h@;qu py[ I—}%-Ilns-dmzamcyclo 5 95%25? (tS r]{ll(l: egaln(e)[
5-
S.
5-
I
5-

~ P L PN e P N e P

(4- phe %&%&h))s* B3 s-Baiicgldhs. 2R azaEFlusiscne]
2.2.0< ndecane

(2- p%@rglm oy} -puridingd i b -fiesstripyclalS 22§ <257 pdegtne.

- %5-B4h Kynﬁﬁi)éiﬁslﬁ)ﬁﬁ dm-S-yl-l 5- diazatricyclo[5.2.2.0<2,6>Jundecane,

o

h@ R}l@ltyqf!élg?‘gﬂ% y 1 5 Hlazata/cyclgﬁg 2%<§%9}unéecx&,

-p
5
- PO hidBE pz—gyﬂl&n §-ypV5-ldIika[ﬂna}cly[5 21, (2> pumddontes y C
2.2.0<2, 6> und

BT By Bl Siegatticpelgls A0 Tuedesrsy 5.

5-
|
5-(

2. 2. 06y, M&Q@?{l&pyndm-?) -yl-1,5- d1azatncyclo[5 2.2.0<2 6>]undecane

g L3 C%anOb}e}&élg%/tgﬂ : (P}X)r I-g)}n 9'/1—1 51 dlazagxcyc%cﬁg 5'2% lsgjl;lédecane
5-

2.

5-

| o

[
(
[
(

o [5.

I\J'_‘-bU'IOOO'I

(2 40C52L@3ﬂﬂﬁ&gﬁb’th}‘rlb&z@mt3 _SiiridinD-yi1;Sldifzatticpctal 5.2 2Oy befubdecane,
< un

(o RORPERE B a5 206 padecan

ri cycl ofbaimeRyRnRobnksil)degaidn,3-yl-1,5-diazatricyclof5.2.2.0<2,6>Jundecane,

5- (3- g{rl fl.uor omst hﬁl be@é’clg)’ﬁ')é ?3 ‘ﬁylrg %gazam 0[5&253’%52\]{,3&30“3

dcycl

5- (4- lts- a]ﬂ@mamnbyénb@nymmnmas-ﬁms -dibaatriByod[S5.2,29=<Rbalradecane,
o Y AR TRl G2 pndesare

cycl o[ 5 (RethRynyHsenz671)-B-pshedieBHgl-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,

5- (8- dgrlgttg%@@ ﬁ?g %g%%% g?’l DN, S ek 2.0 Hudaahd, |

cycl of

5- (4- ds(34 huﬂaﬁbmaepzpyidjmgylpwdﬂzam@elg{iw 052 6P hindgcatie,
cycl of

o e?ﬁ%ﬂﬁém igrio S g1 grdiepationglol522.072Clyodeqane
. 2. 2. 0583, £ hundiessieazoyl)-3 pyndm—3-yl-1 S—dlazatncyclo[S 2.2.0<2,6>Jundecane,

gf§?26%2§m%£] ﬂag%gﬁ%? piiin 9yPL§d%mmmwangﬁﬁﬁﬁ%EﬁM&kgk

g- (2 42e’.9'-@éﬁh{thh%ﬂtﬁfb)bhgl}-ﬁpmdiﬂ-ﬁ-&h},Sdi,'&au‘ic,y&e[diZ&QﬂZIGPb!yé@@tEe
ndecane, ... _
S (3. 45 hiehPoTBerRy Py by eagiIon 220 G pdeone,
|50 g 4215 ﬁ-t-?: gﬁ%}bgﬁbd}i‘&pﬁﬁn{i -yl-1,5- dlazatncycl?[S.Z 2.0<2,6>Jundecane,
ne X - Vil eedy, B G
o ol 5. % @ﬁmﬂﬁgf 33 Y] 5 Ualide¥lorsl 263! AR dhldat
5- (3, 45@ehfdﬂnamgwb@ﬁmyﬁymﬁ-3@yﬂ iSelliazatieyclo] 3.2.3.062, 67 lnadecane,

e TSRO SR Pr S 2050 pdeome

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

napht h- 2-yl car bonyl ) - 3- pyrid4%13-yl-l 5-di azatricyc
5. 2.2.0<2, 6>] undecane,
t

0
i en-2-yl carbonyl)-3-pyridin-3-yl-1,5-diazatricycl

[
[

2. 0<2, 6>] undecane,
i en-3-yl carbonyl)-3-pyridin-3-yl-1,5-diazatricycl
2. 0<2, 6>] undecane,

5-(thi
o] 2.
5- (thi
0 2.



5- (furan-2-yl carbonyl)-3-pyridin-3-yl-1,5-diazatri cyci

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

5- (benzot hi en- 2-yl carbonyl ) - 3-pyri di n-3-y1-1, 5-di azatr

i cycl o[ 5. 2. 2.0<2, 6>]undecane

5- (benzof uran- 2-yl car bonyl ) - yridin

3-yl - 15—51'm¢@@ab¢m@fy@b@f§®a@°%’ gy tiidetane,

5- (7 gamponyl ) - 3- pyrldln 3 y1 1,
g%& gﬁé? exén

5- diaz 6>] undecane,

5-(1H 5-dbindd- %ylmﬂwwyuén é%VH 6141?2%‘“%10%%52 U207 pfieane.
ycl o[ 5. 2. 2.Q)g2 S HBEGGRREntatid BEthe ﬁx@maumﬁon include:
representative of the present inve gdfg %ﬁ%“é’a

5- ( pheﬁrﬁnha@é@cytb’l)ﬁ%%ﬁd’ﬂ o> SliapptriqyC 9 &P 5. 2.
2.0<2, ﬁ gﬁg £R08-3-pyridin-3-y1-1 5-d1azatncyclo[5 2.2.0<2,6>Jundecane,

g (2 d Io B 2—(@@}}03%;}@%%%@) -3 —?)%l/lgdlm-B -yl— 13 5—%1azamcyclot58222a(§<r2| 6g¥ $ lie% e, and

5- (2- P?gﬂgﬁeﬁg?ﬁa@%bﬁy ﬁpﬁwﬂ 0 SdiydatricySo[d 220ER 6+ Tuydsome.

[5.2.2 ndecane, and
5 ( 3- pheny | Qthesgompeuads Pireseutatie;ofifhp prgsep inyentionnelyde:

cl o[ 5. 2.2pide mmﬁﬁﬁﬁ&a—y@ﬂnﬁmﬁmmsmsm 6>Jundecane,
repr esent atlve of the ient i.nven 5’on i ncl ude:

5- N- phéWT(%‘gP‘Hal?Pﬁwl)-cng el W"é“’;ﬁi
S- di az gfabduGyabBRR. k22> fdechir] undecane

5-(N-(2-11 | b din-3-yl-1,5-

i St ﬁ@;ﬁ%ﬁ%«%’r%%c’ev S s S

g (I\Lt(ajagdﬁ%fya[@[gmgzo&z%sigmg@myg) 3- pyr| di n-3-yl -1, 5-

|l azatrl cycl o n C

5- (N(é@?ﬂr@f‘?ﬂfﬁﬂ& Jeorbarpgy, M@yh din-3-yl-1,5-

gl ?ﬁat(gi chi g?g[@h%n&%ﬁm&cmdecane idin-3-yl-1,5
I - - - , -

di azat Pr®ferchpigphen %@mﬁﬁﬁgﬁdg 21\[ f,5- d

3. glz\zlt( rafagm@emmwz)@gmgfm}]gé 2 pyridin-3-yi1-1, 5-

5. (N(i@%&%{?ﬂéﬁé‘?ﬁ@éﬁ"% PR ISLS a1, s

di azat Wisgatadyolofs.2R2. Q<2(B§3&mﬁéc}anmdecane

5- (N-(2- phe carba i n-3-y1-1, 5-

di azat o @Q@F@p@p@@ﬁ%ﬁ%ﬁ?ﬁca&“g

5- (N(&@i@@ptﬁﬂﬂbémﬂmﬂm) 3- pyr| di n-3-y1-1, 5-

di azatr| cy nde(ggg

5- (N (4-BF 'r‘?ﬁ‘%‘??é’ din-3-yl-1,5

di azat rdisematyelofs.22. Q<2)%gmﬁedanﬂgdeoane
5-(N~(3-bromophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(4-bromophenyl)catbamoyl)-3-pyridin-3-y}-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-y1-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
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5- (N-(2-1 odophenyl ) car banoyl ) - 3-pyri di n-3-yl -1, 5-
di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,

5- (N-(3-1 odophenyl) car banmoyl ) - 3- pyri di a- 3-yl1-1, 5-
di azatricycl o[ 5. 2. 2. 0Q , 6>] undecane, -13

5- (N-(4-1 odophenyl ) car banoyl ) - 3- pyri din-3-yl -1, 5-
di azat rr@Yy@tiaiopheRylRabaiod)3-pyndachylel,s-

5- (N ( 2=.0B%hy 1)-3 i di n-3-yl-1,5-
i ey SRR BOSINASRRRRIRY ) e Y

5- (N-( §=mé@mmml)9mmmdi@-swwﬁdi n-3-yl-1,S
di t gt > . > d ,

A T U L
di azat Si®y(@msfgipheny))Geipmey)-grpsrdins ol-1,5-

5- (N-( @¢ . gy [)-3-pyridin-3-yl-1,5-
diézagg?%ﬁ%?§§§e2f2.€%§?%% uhéelane?y %-kN—(Sy

- met hoRyPHémplyleheybeadyanipylp3 pynidie3yl-B5y| - 1, 5-

di azat gj,eaed 22, (e ndecane,
5-(N—(4-netﬁgﬁgg%gﬁggfgggﬁgﬁ%yl)13-pyridin-3-y|-1,5-
di azat Piy(&msthexyphenylcasbageylyrd-araiding-yl-1,5-

5- (N- (dmiRtidybisPi ARk alePamyl ) - 3-pyridin-3-yl-1,5
- diazatricycl o[ 5. 2.2.0<2, 6>] undecane,

5- ( N- ( $-Me?-mpthorpbispibentamed-brawmidin-$yBLeyri di n- 3-y1-1, 5

.. di ag#ddyQys2l(Re 8> Rinfktame6>] undecane,
5- (N-(4-net yIthiophenyI)carbanp_I -3-?yridin-3-yl-1,5
- diaz 3@1%%%1»5@%&9%91@)5@%& k1.5

5-(N(&a@hﬁ?' AbBRLKD seRhdRamY | ) - 3-pyri din-3-yl -1, 5-
di azatri cyc o£$.2.2.§59?6>)u%decane,

5- ( N- ( 3OSttty thiaphenyDeabsaton Pipyadipg-didn- 3- yI - 1, 5-
di azat dinyity@d[5.22.022 8sfndedndndecane,

R

5- (N- (@apbRpay RRORY ) aaddbaePY | ) - 3- pyri din-3-yl -1, 5-
5~(N-(4-methylthiophenyl)carbamoyl)-3-pyridin-3-y1-1,5-
diazatricyclo[5.2.2.0<2,6>Tundecane,
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>Jundecane,
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,
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di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,
5- (N- ( 3- phenoxyphenyl ) car banoyl ) - 3- pyri di n- 3-yl -1, 5-
di azatricycl o[ 5. 2. 2. 0<2, 6>] undecane,
5- (N- (4- phenoxyphenyl ) car banoyl ) - 3- pyri di n-3-y1-1, 5-

di t | o[ 5. 2. 2. 0<2, 6>] upd
- (v ( rf'@%c %s‘v AR I ol SRR S

3-yl - 22@%&$@h@mﬁm@ 04, 6>]undeca3e 1
5-(N-(3-ph | th e car i di n-

> G agéﬂﬁ‘rég’ prgfiiohony %&Wﬁ%ﬂé&%é s Y

S- (N(ﬂlmﬁitﬁéwiotinmmwn)ieoaﬁdgamyl) 3-pyridin-3-y1-1,5

5-
di
5-
d
5
d
5
|

5-

(N
i a
(
a
- (
a
(
1,
(

- di azatrlc 2.0< ndecane
y &‘EHW PRy )% 5’9%‘53y115_

z at rdia@é(ﬁ&yaiofﬁ 22.8<Xp=Ryridecati) d ecane,

%ﬁ%@@w&%ﬁ%& SRR LS Y

(%a@a&ﬁmm[&mm%mﬂuhﬂmayé) 3-pyridia 3-y1-1,5-

- il-az %W@%%%P%ﬂ@%@%ﬁ%% cgﬁggnﬁyl) 3-pyridin-3-y

5- d@blzﬁﬁégtcro[&g/an,d}]&dacaﬁe;z 6>] undecane,

(%@rﬁgfuor%& F%rbgmyq%é%lé‘l%]‘ﬂ“ -é%)nes pyri di n-3-yl

N-
N- ( Bidzattrityclodd. DROtT6Ayddecayd, ) car banoyl ) - 3- pyri di n- 3-y

R

| - 1,d5azateie k@ii@ﬁ%ﬂ@xﬁc@n@ 0<2, 6>] undecane,

| a@a@m. l.}/oranﬁn @h@%&%&%&?gﬁ%l&%ﬁgﬂﬁﬁ' di n-3-y1-

(%
di
(&damejchﬂam)ﬂz;@ﬂmdwa)l@ar banoyl ) - 3- pyr| di n- 3-yl -
di
(
t

N-
N-
N- z‘a@‘f}ﬁyt [g%t%k%’ @1)%2%@6:9@ gg@yr :’Bg"{ N> 3- yl-1,5-
za rdxazytubyr{dﬁs 22 0<nexdueisdanndecane,
5-(N-(2-dimethylaminophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
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-y}-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>]undecane,
5-(N-(3-ethynylphenyl)carbamoyl)-3-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>Tundecane,

R
-1
- (
-y
- (
, 5-
- (
5-
- (
i a
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5- (N- (3- et hynyl phenyl ) car banoyl ) - 3- pyri di n-3-y1-1, 5-
di azatricycl o[ 5. 2. 2. 04, 6>] undecane,
5- (N- (4- et hynyl phenyl ) car banoyl ) -3-pyridin-3-yl-1,5
di azatricycl o[ 5. 2. 2. 04, 6>] undecane,

5- (N- (3, 4- di chl b di n-3-yl -
> i as AR garus i bas R Y
5- (N ( diagansliyBBLspmo<2ite nin ae)cﬁ:fe\;barmyl) 3-pyridin

g {ll\l-(é@f‘(g S%ﬁ%ﬁ% Zg‘g)r %ie%a%y“ di n- 3-yl

-1, 5-  diagatadytloByXd. @26>Rndectde?, 6>] undecane
(N-( %gﬂfg? ;{g&]lér})%a;r ban@%g&%&e Egg-dglazghg)}cfogﬁ 3, Q%Wdecane

clo
N- ( aadhapht hyl ) car banoyl ) - 3- pyri di n- 3-yl - 1, 5- d| azatr

oL S e S50 SR A SRR 00. s

cy

(

cy

p

( I\I- benzy| ometvanpyings ﬁp:ﬁgemadva’of Sheyphesdnt metlalz a!pbbé‘y clof
2.

(

a

(N-

a

N- ( %—?ﬁ' ‘%ﬁ%%%%%&j }61adlrﬁ5§/ Pfl) -1 %dlazatucarclo[s 32 O|<2 6>]émdecane
i az at rSI-(N)(GJfbﬁ{nﬁJb&lel)@ﬁﬁmﬁ?l} Bl-lpyksh:ah-gl—l 5-

[)-3-pyridin-3-yl-1,5
i azat ﬁfag‘g% F@‘%}%}%&g ﬁée?:anepy d
5- (N-( 5- (plk(émdtl@ki’bﬁh?yt)wmm9+3)pﬁdlp33m1—di5n 3-yl -
di azatrj decane, and
5- (N(glaz%“g%g{oﬁeﬁéf’%zi%agﬁo%l) 3- pyridin-3-yl -
di azat rSr(Ny(ﬂph@lﬁdeﬂlyBcaﬂsamowﬁwd@&éﬂél 5t n each of these

gfggg?rﬁ?iyc o%%ﬁg%&%égw] aé%ane noi ety has the

st ruct Gr@; dmmdylnwﬂp@carbmoyl)ﬁtnmémﬁn& gchene provi ded,
shown %‘Faz%yclo[ﬁ@lf@%ﬂ&décan&l 2 3
In each of these compounds, a 3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane moiety has the structure, with a partial

5-
[

5-
I

re
5-
5.
5-
di
5-
di

numbering scheme provided, shown below:
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1\ N -16 The nitrogen at the position indicated

above as the 5-position is the nitrogen involved in

the formati on of the am des, thioam des, ureas and

t hi oureas described herein. In each of these

conpounds, individual isoners thereof, xtures. . .

t her eofThe mitrogenl atdhe gositier idicaied fhpvgas t n‘b‘ﬁgrﬂqsgmgr ] the nitrogen
d' ast ereo S an t aut grre N@real RBA thioureas described
paHoREdet ab"@c%{)ﬁ‘gb eldégﬁpﬁg&ﬁ%e?eofe ar e

I pLeaded to be within the scope of the present

invention. | Methods of Prepari], n t he Conpounds 10 Theth £
manner I ream]lnqumhcsmp@m@mdéf indid Wle‘§%tﬁ?rs &\7@9 i TR thereo

be prepared can . t
5 tl?cé\f“ggg atcegiie oigbtey sofiiories, FREeRURERHAS mutomers thereof, and
fx{lfnac&ﬁ Y RS peibldodlRLtharedf, asairtended de beywithin the scope of
cyce[P Ion o al doI condensati on products forned
f thepleedrt ivantomt i ¢ al dehydes and
1-azabi cycl o[ 2. 2. 2] oct an- 3-one. Thus, when
3- qui nucl i di none hydrochloride is reacted with :
pyri di ne- 3- car boxal dehyde 15 (available from Al drich

Chemygdho ithe Chmppumisence of net hanolic
P I um hydroxi de,

2- ((3- di nyl ) met hyl |
ot R e S PR s

gs‘%fg? S% h?nrb%zglgr g‘g te&%@ %ﬁ%@tagﬁ&enﬂ 13 tg%%@f ékﬁll in the art, the

vari ati Tr eat nent

oﬂoﬁlﬁ? of Formula 1 can be made by cyclization of aldol condensation products
yrl In net yl ene) - 1-azabi cycl o[ 2. 2, 2

wi fobmed tﬁ'cunﬁtel:ﬁxnaomauc Spédﬁhyﬁ@sz anddr ggllc t?:g.af({cgaxﬁione. Thus,

conj ugat e ,ad : i

enw %19 }-gw?lpagﬁlléq?r{]et Oﬁl : %”géragﬁﬁevﬁt?' Qribiel30erboxaldehyde

15 %&alga%lfﬁFgldAWich@feﬁhédl @®inihény), In the presence of methanolic potassium
I CycC

2. 2] octan one thus praoduced
feﬂydteﬁswudt%((&gﬂawnﬂ)u@hyl@r@)ﬂr% lcyq%%[%?o? ?&6%8??1 gesults. A
am ne nder the rea condi t
UM i ) N P S RGO

gjgr‘? ihd 3% § o? eng @uidtidrdi nat3- Y0y)1, 5 2T reatment of 2-((3-
rlec 0<2, 6>%undecane Thi s, scaffol.d

Comrﬁdlﬂﬂ)metﬁybm)dmayahwcm g2lostan-3tame Yithgifpmeihgne and sodium

ring, that w react with.a.vari i
20 ag@Wi@x(‘E geS“h%\dPoCOéWF%fq 38@“1“ ali gj\éa ftrog‘féf d?ﬁl ts? &ggltl 19 he enone
h&cﬁbn&ﬁﬁ? campExyl higoaCi Goubl 1 log pf}‘-@lﬁ‘w(@-pyﬁdmyl) -2-nitroethyl)-1-

I'ng~ teagents), to form am de derivatives,
' S @gabidyRlfS.2. Z]@ctm-éehneehw maddesd; véh@w§u0W$h ggpqynmckel to give

at Z-A-AR). The anide d rea derivative

eathd Wrmsg@rgh@gj aggpchg e Esgett %%letp 3 @%a%ﬁ Bitkel in ethanol),
ski |l ed i 01 1h&a@Ehve® hmMARR thes kR O5lhse, JrOBNBIAE 3adyiridin-3-yl-1,5-
25  diazatricyclo[5.2.2.0<2,6>]undecane. This scaffold contains a secondary nitrogen, in
the pyrrolidine ring, that will react with a variety of acylating agents (e.g., acid chlorides,
acid anhydrides, active esters, and carboxylic acids in the presence of coupling
reagents), to form amide derivatives, and isocyanates, to produce urea derivatives
(variation at Z-A-AR). The amide and urea derivatives are thus easily prepared using

30 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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unavai l abl e i socyanates can be prepared in situ from
corresponding amnes and -17 O triphosgene in the
presence of triethylamne. This chem stry can be
acconplished in 96-well plate format to make

l'ibraries of such derivatives. In sone cases, reactive
groups, on Cy .orr AR may require protection. Methods )
descr F’Bg?fg‘ﬁ’i’ﬁ ipthe @rreenss of tpgihylamipg. o This ehepistrycan pesacepmplished in

O gany&way prath Esrindt 1 thalfibraridl d8Mch delitii9EsSCi ence Pub.
(1991) can be used to protect and deprotect these
reactive 3’?6‘{5‘&?5".“‘“%&“8 B}t 98 C¥ QhABdnaydeAuie Brptestiop. Methods

pur |t {1 .iiaediutaa; by'Gresi 410 d\ﬁltéfl\/ﬁfokeckfmlﬁuﬂg% otg!@t SFF@_ eh loPddd., Wiley
In e, ar I u , or exa e, rystal ll zatl on,
chr onePRGIRI b Pt pred 4 i snd Ao ko woups,

?ener aIb Fahenebmpdundsagan e iiMtad ﬂﬁq)uﬁﬂe@ﬁdiﬂgcﬁbtgydsmﬁlﬂmop]m to
orm rafing.their yracenmates jp. accordance wt
e clRSLARS ot 8 i o aR el A B apaiozrphy sndlor

For mus&radiogan optionally be converted into addition

salts with,a mneral .or organi cid by the, acti of
such an ag‘lh%lc‘imﬁpogﬂ‘% °£§W@E)??rﬁ°c“§‘ g'fﬁ“j’&?}émfgfn | pyre form
"~ an orlyaepacating thei rdcemat@lin asordincaivith e leust@ndteinomeds. an

et her or chlori nat ed sol t. These salts. ||kew se . .

f orm part %%? K 'i%o'ﬁnﬁsv 8Et‘°’?‘fﬂ'ﬁy eﬁ%@ﬂ‘?l% eﬁ"fnaf’m}’é‘guy e converted into
phar resididion isd&| with & @rsgd] abloezafialabid bynbe uekidn dFuiuclain® a¢l®tin an
[imt A nzenesul phonat e,. hydr obrom de

hyar cEpophdle sonRAE B3 SRl ON Biele PYFRR SRR % S tilpl, p fotone, an
gl uc aitimr er,a dhivdiadted solvedteHiess saltskitetvise foatnart of the invention.

nmet hanesu e, .methyl.enebis - oxyna ate . .
nitrate, g%?%%ét,mpnaw ﬁg‘é‘%{’Lel‘faﬁﬁ ﬁ‘é”?é%é? @é %ﬁ‘ﬁ&%‘ﬁt"’éﬂ) tiot limited
succitmatenzemasilplivaste, hydwtromide, hydrochindb,| icharet alisdesulphonate,
p-to sul te, .hem gal actarate..and gal actarate
sal tsd.ll&{%rgrtg’gi r%&g\g%ht s €8 ailﬁg?:atct)eﬁpobs ﬁ%‘g)n%f’. %’anesu%honate’
pr es emtthylanetes(B-ogynaptaimatel ﬁiyrmTe,h gsdlaite dpdh:ﬁo@u Ciél_m@phaﬁ?ﬁ rsalglate,
as t rporat e, adi o i de useful i I agposti.c

i mag %H%c% 386111? {ei ¢ {aer e‘i"ﬁ‘?’ §t?tea?'§’tl‘{eﬂ?§ h?ﬂ'ﬂ?pg?ﬂ actarate
t hat andhgdlastheate satfs.oact i ve i sotopic noieties such as "C,
"8F, 76Br, 1231, 1251, and the like. The conpounds can
be radi ol abel ed at any of a variety of positions. For
exanpl e, Imagmdidgents| i de of the hal ogen series may be
used within an alkyl halide or aryl halide noiety or

f unct i onafértain cogkrioprds epfythel prosant liniveasion Lreh bassytitisizathyn sech a
used .. . ey . . .
it ot ef b Btifiat & sftiom i Aoell HEhKP lynging, Qf pastiulr
p- ( dimieesh pledhesh sympaunds thatsndhefle(radiohctichipotopic moieties such as ''C,

188, 7B, 21, 1], and the like. The compounds can be radiolabeled at any of a variety

g

of positions. For example, a radionuclide of the halogen series may be used within an
alkyl 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 ftreatment with iodomethane in methanol, into p-
(trimethylammoninm)benzoate, as described by Willstaetter and Kahn, Chem. Ber. 37:
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is converted, by treatnent with iodonethane in

nmet hanol, into p- (trinmethylammonium benzoate, as
described by Wl lstaetter and Kahn, Cheri. Her. 37:

-18 406 (1904). The displ acenent of the

trimet hyl ammoni um group by fluoride has been

reported, in simlar conpounds, by several researchers

( see 40§ §904)n The displacemmntief R trighethylangnoniysyizroghlsrfiuogide has been

3707 réplaﬁ&i?’ln &Bﬁa&:@ﬂn dn@é" bﬁ Lev@tht resedrehdr (@ %l ac? Hgf%ﬂ&dMach et al,

di ophar m g a@%} These nuc
ar orret $4e4 ﬁl’é’@t ?’Q @?@70(4 93 gud faiglign g ., I \Isibeled Compds Redippigrm.
out i4B: siseiobu).sdhie )ﬂua@oéxmctagoﬂuc%ﬂsﬁﬁﬁsn %&@ans § are typically

cosolvent) usi n he source of
i on CHFiehokn fl@eglgléeif oxigle (with rgr yighoyt Watetropsalyent); using KF or CsF
addqu the 30BRE ot Bhorid® S Bfhen KIS %Cllibe@ dHes Hd:%g SN0 is, added)

p-' 8f| uorpbenzoic acid results. xylic acid

can B¥ep o df ysedointushy at ‘BSRIWW @rr QE&YO‘%?PZ%% geid results.  This

5- pogarbdx9hc @fid Ean BRNBHMN Lolbled BE tHeONIWrélip & thb 5- sxﬁoﬁ%f a
where %§Zéf as desc?ageg above, and mhergln theﬂ}J

Pt % 2.2.0<2, 6>]undecane ring can be
flnctlonallzed with the various substituents
described above, to formthe desjred
p-"fl uorobenzam de deriy hsing any of a variety
of techniques known toftpiose kil Ned in the art (sone
of which are describe . The resulting
conmpound can be used t ly image a7 nAChRs.
The rel ated urea conpoundNCan be\prepared by repl acing
the p- 18fl uorobenzoic acid with compound t hat
i ncludes a 18fl uoroal kyl or tsflﬁ%roarylalkyl
NC(O-0Oalkyl or other activated group with the NH
group at the 5- position_of the starting. materia

descri bed"B§od. 1545 fesrRed pbpwes @%t%‘%l@ﬁr@& opnd 1,5
t hi Oaﬁia&ﬁ:yﬂmM%ﬂiﬁﬂchﬁ BELRA 86 NtibBMbaAC Wil thd &arious

-tsf%uorobenzolc a } ‘ﬁ pt. sfl uqg ot hi obenzoic
aci dSUOPHIEHeeuibed 4 ?Va’ b fopthe desitsdp D\ RgropFgamide derivative,

in :: Lus?g&ng of Mﬁ@S)f?@hﬁh&}é knd¥n ttettmﬁé sl;ﬂ%{dlﬁﬂﬁk efi (ST which

Wi e osition o e, sta

mat efF B?Sc'aN@é% V5B i Eihg Sompae @k b Esefl &p Wﬁ?‘éﬁ“ﬁ frage

can &FnAChRS.| yméadlaehab@J &hpdiind €ACHd PRpirEE bR Feplfting the p-

gr oup atbthe5 on wWith an atchtlvatlc{]g age{ht such

as eth 8ﬁ?¥ﬁ'd§%¢ L # gcquopnd, nthat include uoroalkyl or
18ﬂuoroarylalkyl N-C(0)-O-alkyl or other activated group with the NH group at the 5-

position of the starting material described above. Similarly, the related 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 5-position with an activating agent such as ethyl chloroformate to form an
N-C(O)-ethoxy group (or other activated carbonyl compound), which in twm is
reacted with a radiolabeled aryl or arylalkyl amine (i.e., to form aryl ureas or arylalkyl
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N-C(O) -ethoxy group (or other activated carbonyl
conpound), which in turnis reacted with a

radi ol abel ed aryl or arylalkyl amne (i.e., to form
aryl ureas or arylalkyl -19 ureas, where the

radi ol abel is on the aryl or arylalkyl noi ety), An
exanpl ureas véere thifadiokshel] ie an dhoywryhen adalkyd mowty) An example of a

ani | i Rﬁg}é ﬁlgl ﬁ%'aﬁtﬁe ig aﬁﬁw*@ldfﬁfchaiéadohﬁk&&alpr&ﬁlable from

Si gma ternatively, a ra |oIa el ed

aryl al BigypAldgetey a¥tsmativelin ahrmdiclabeled agl §f eRIAYE lsaﬁaraﬁ%te can be

at t he qsPich 'ﬂ%naxﬁlﬁe fapfh@ Fpdsfich W ahel £ehdldlBaD En%h' oup. For
For exanpl e, bnmophenyl - p- |socgana e (carbonyl

is conﬁa@rr@kabwymal%eaﬂrpamwteoﬁw oprbr O %cmqr%ﬂ%ybaéf? le from

Cheni € abRricah Radiolhhed @i tichis /T8, I adi ol abel ed conmpounds
can be purified by sem - preparat|ve of pre aratlve

EPLC and brihemresylipg sdigabeled epmpownds san be by segpi-preparative or

feqUIfE@p@ﬁh@EPEQB&ﬂ&ﬁﬂ?Qmﬁ&&ﬁﬂh&&&uﬁﬁﬁpoundS are
descri in detail above, and the resultin

radi ol abel ddte CewELAEIRCCAIRINES REEHSY GOBpRIRes ?rE gpsetjoed in detail

i mage  avove, RN Fosultth Bmarammg&aqu £2016P Qseid b SPRGfdANG image a7
conpounds descrlbed erein can be incorporated into

pharnaEéG?@%aJ conpositions and used to prevent a
condition or disorder in a subject susceptible to

such a_condition _ or disorder, and/or to treat a
subJeclL{£E¥¥¥$¥5Ji$%ﬂ¥¥¥%H5ondition or disorder. The
phar maceut iThe! compsiads dbscaAlitd REE b bél idterpeiated i itwo| phehdnacentical
one or nore ., conpounds of Fornu

phar nmatERopitians 3 aRed dp PR 3 i o5 AREHGPYin gt sosceptibe to

conpoug@s aQamm R ARbrape shdAs to Resk Aisebjett suffriesfran thesondition or
pure e

Th whi
are adﬁ‘?‘?f gt e Cphela}?g%n?ag %ggpﬂclés?uo% %8%96?%8 n}é?lgge one or more

pr ef er addbpouidd r6f Rogn4 edm%ﬁblhayméceutgbauy acoepitdbipusalls tterenf. Chiral
within a sol vent S _an_aqueous or non- agueous

i qui dSORRPURGS £ B9 eglpgog a5 r4eEmIC, oS pyrag pure endgriomiers.
CoONposi ti Oref@anmar & whith the Sbﬂlﬁbunﬁm aten edmidigtereil | dag, vary.  The

o S Rl SR Bl B v
capsul agh as Gﬁr‘aqﬁ&iui ioP MEn-Bqueotdelidut; ou [veithinda isolid) cdrtier);i oPecferred
conpbs PRGN, Ml SO aPIFD e caplots, syups,
Conposédd awkutionsg| cludifl abard | gelatth plapsulenc end | t(naﬂ-ﬂelease capsules.
Ic gﬁ{);t %IIFIYCI)S%{O&%%J%Q’ rm\é%%ﬁec‘l;% I%?ia ggsgiémg E)ar gzﬁl%&? uquIt doses.
of suchrefeirgd calposificnssaérins tiduiidi or santisolid | formk nﬁvmpdsmotm msbdmg a
O ok it e iy TG CRIRR kb O 887088 Marmuaceutcatl
compatible liquids or semisolids can be used. The use of such hqmds and semisolids
is well known to those of skill in the art.

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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i ntramuscul arly, subcutaneously, intraperitoneally,
intraarterially, intrathecally; and

i ntracerebroventricularly. Intravenous adm nistration
is the preferred nmethod of injection. Suitable
carriers for injection are well known to those of

ski | lPﬁf?} tgl/e art and_ -20_include 5% dextrose
sol ut E§Hde 5% destigse solyHions salinentnd phosshte-bnfisrpd saline.n The cpppounds

Conpoedndiiso Hé&idmﬁit@@ed)ﬁ AGREbS bEMRAI A at AlMPLRInYr as an
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of t e arth in ._Patent No, 4,92,901to .
! M P8 o i Wbl s S sl 03, o
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it i Jopafedie aeicfiedive pdngigiginrttiomac h corrpound in the form
for nul

of a phar Qsition ti

ef ficient ﬁgen %#]% c|Ps\c/%e R IRS F‘é?l%‘ﬁpo Wﬁlbgragparent to the
met hokidled extisand nThmtsefehess of shesdh foroulpiivme dan dupbﬂd cbﬁthe partlcular
appair, Le I sa The .usef ess

t hes egél% a{i]s%onazlhc%n %’nbend B N oARg | déleUI S?tment These
conpé@mlabonsmcbom C | hqmtb sartiércitittaman delvjile ciquems,cémilsifled or

the ﬁ%@%8°1}ﬁﬁf’& 9%%'&% egpadn,artﬁgont ain a

['iqui rrier emul sified
or cont allre cempagitinnss ciny dat &insmstbra& | intetmittérle o0@e aOfgradual,

adm [ i on adm nj st ered
"t eebtinhdtl pdiflan B9 SotARORI b U ooty Bl (ot B Rfinmual
or cé&sphrag Ialneq!tser, aatecat, mawlwmgnplg,l g eximankieyjpbut (advagtageoasly are

cow MRl G WS, b Muriof Thq GhERRlY 188l ptrimes

to apmsinhﬂiaw mgrmabwtlaad dhrlnubmn it Ibmitistered edn velgy and t he

nunber ofp A har npceut

fornul at i o%ﬁlgg?a(iﬁlgn % er ed(} an \ce/t%a‘{‘Je = m{ﬁﬁfax/m%be(‘iﬂ)mr

adni pifes twithin e bodshef the tubjest thagafedi thatﬁmctxm@ @fcthe GINSh More

receplOfica) i i y, hhe subiect 1

af f e%{e )i &n@%ﬁ énqn(gN%Pﬁ ¥ %@9 crallp, Admins %@% RN c%flﬁvd to

int Pﬁmm@w ieISpoli Sosalsievany midotinia kab@h;mummu Btepdt i(ACHR)

I's dg®taaEHa:t ! 0

rel ev ab? ﬁgaggltq}'en?lcéfgegp ‘%ﬁy?hg?%ﬂ fﬂ;{g& %tlégep?Ng ‘?ﬁ%&%mmg 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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subtypes that have an effect upon the functioning of
the CNS, while mnimzing the effects upon

nmuscl e-type receptor subtypes. Qther suitabl e nethods
for adm nistering the conpounds of the present
invention are described in U S. Patent No. 5,604, 231
to Smth et al., the contents of which are hereby
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L kS, O N S e
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resul h ceutl cal
conp ggtlzu?{e%c% %ﬂh@l S a%%r]%) &?tllea({xsor Bglp o %:Fa Sppae agﬁgtlpglsorder
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elicit the desired pharmacol ogical or therapeutic
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trea n_treati
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I
OF 1 o BB LA BB WSOl of IR Teathentor i fiporder is
Pr evafiifeeed &y a Hecredise dr dier synptomen bfsedtald with thel disayden@r an
the ongistasf of Hl% I%XIHRL& es% %:u}% n% % | de og%e?e r%%gbly, the
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sy npttisetive psmopa latseﬁcmnttm obtaim die dmndda ltesait, tan insufficient to cause

anel dpﬁfeél%l@ﬁd@éffe& e recurrence of the synptons of the
di sorder. Preferably, the
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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effective anount is sufficient to obtain the desired
result, but insufficient to cause appreciable side
effects. The effective dose can vary, dependi ng upon
factors such as the condition of the patient, the
severity of the synptons of the disorder, and the
phar.maceuti cal conposrtron IS
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car di ovasti§l ®mpewnds dedetibest keréin mmnqﬂdyad aﬂeﬁ&uae h@&lts in

of t BeoriBick wfith 1R m, netl})oi&? ﬁ%r Toc r%xﬁ,?cgﬁ,tgr?)yﬁ% goltn%/ gige of prevention

ni cot}h{g‘Fc functio
conc &nltp Prestssony poGNE rdlﬂor@rs, tneveats Samponedofl ONS disorders, and

act i wadliofke 19koHORBM. {ff?e% Eﬁ?s

des C%tlctggd her(elrgér: vvhgﬁthé%c oyg%lOf ‘ﬁ?oén%fﬁ &g‘ e gffkstive amounts
¥ GemRaundg are, fYPhdlyrk@idmﬂe; thekekald cdaﬁehu’aedxﬁreéihue& & elicit

pr ovaxﬂag;ﬁ-&)‘i%léjsﬁﬁreﬁgctQF r@{c Tt e{’f%c?g;r LR et Ealezsrr%éc(l)en The

i sorders | or e sSynp
dr s OTOFBPEds gan be sdminisared & adhempnmcdﬁgrﬂ@ﬁ i fwHidhEcertain CNS

I eC Wdisoedeeserdd effe ti v mount s of
t ho S‘E‘“h conpou nd %ﬂéet%@% ?@g ?IF ctSb &1 % \%dfcﬁ ed‘taﬁ¥’ Zléﬂféfle?}“’e dose of

concBhtqapepRdy deseribedr heepin is Sefﬁcmnit to pamdea]imde@ﬁédaéffe&s 8héiethe

2{(2%@ Shbut Ersgfslsg??@éﬁpg i€, 18P & a%];ghee%(t)usgh rleve Eol pr} vuse undesirable side
€ ects 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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conpounds can be adm nistered in a therapeutic w ndow

in which certain CNS disorders are treated and

certain side effects are avoided. Ideally, the

effective dose of the conpounds described herein is
sufficient to provide the desired effects upon the

CNS but i sy ficient. (i.e,, is not at a high enough

|l evel ) to apl:)%dcg)t\s/ t& gem&??'d eﬁ%‘h"ﬁl doses g€ ate¥eredew. concentrations, where
Pr ef eradimal effents axostpavaits oadue vadl Hindhisdusl (ﬁg'dg{eﬁ‘ tE‘Sd g;pa}gﬁy, the

ef f ectdgig; t ing the CNS disorders [ S
than 1/ S%Vg%gseoogs ‘gcn ?%gg“ﬂpﬁgwerﬂlwgquq édmigistering the compound in

requi r@cmopnt o) lessithanc® nigdignofSiatlent Q‘fef%f? ; @ftg ftgeg%(%m\?gunds of the

si gni forGaR invERRh 68 adibaMOSL prefera
doses ‘% ggF gﬁ(bv e?%g%mé%?ﬁ%i‘ﬁﬁﬁm%&o%@n abruk il mepykg patent
ef f ect Enp yyiery éass thom caboutr 100Wud/kp of Fiﬁ%hmﬁ‘gﬁtf b ﬂgquenﬂ
ef f eCtygpw, ' I ective dose of suc Y
conpound g%@h@?g# ¥ 1%%3‘?%%@@ ”%{%@r‘i’ﬁ%ag‘?"é?’fﬂﬁ@- fFerecompounds that do
conpodfidititvee effecta rrpumtsciatypeesisotintoareodptdill/ak ShuP boaltaBlis. the
wei gheffectld &fle ist Qupds, of. the. or esent i nvent1 on’
are aglc”r?c,n_i t;;egﬁ gd&? rﬁl&gnrgp%#g%ﬁﬁpafl?”é ﬁﬁe}ggggm% 9ftch saeborgmpgunds are
g/ kg PEpeRted iy grhauntifiom 56yl th Yest 856 5 Ak ARkt %ngm_ The
9/ kg gheepRb | Y=Y byt frequentl bet ween abodt
10 ji tg(BJ Fé’gg&" t ﬁ?ﬁ%%’ﬁ"%ﬁ’k gepaﬁsgnﬁm unfsggipistergdoss a single
conpotfiEST tsfae oxygore deses adudnistered e s aha pdAsaC! €- t ype
ni coti ni ¢ roekaRRh BhRnRind PYU.SQNGENLL At i ons, the _
effectjve dose i85 Iess {hans Jqty % §Pisel ompousds sopermlrequires
and drﬁnl E@ii“%‘%ﬁhe@mpﬂmdfsammuna 5' lﬂaitfa&me?, dfﬁxtl _ﬁﬂee%st about 10,
anmoundnd I . of patien ]
vel gy B cad bk | R 28 Y 224 S izt e effcive
or ' am Eq;uz o H&c;tfﬁ)od readm;a' ool o o A gh §aBly docs
o -
peri od. ifgr huran bgﬁﬁéﬁ%sfﬂopﬁ’ge%‘# %’é’& |®e ag fgqusntly does not
typi CAF°L AYBBUARR m@n@s arl ypatiemui e Saddnidh WeS bothpddflions are
t he advipRpeddsly AR t Least out 1, often
at | east ga?osujt’, 10, St%fazggp%ﬂ? g%eﬁg}'ﬁﬁll eg‘fch?fgaﬁ e copernfratipg®f the
ny/ &stplesira of thepatieontatrhaindes nobwkc@fifs8 Gl often
dosededs nbiyeRédedbo £HMP ﬂ%ﬂ{ i res . adnministering the
conpound whi ch gener’g#fiy gg@ydo% ot 8X¢8 t 500,
often does not exceed about 400, and frequently does

not  IEX 0ekbds 80ULing3 e Cofinotmittis Ah/oP Bhadr L cneik 2ddi LiON,
t he conpqsitions ar Vant aeoustyaaghgutical Lompositions
an ef ; E,;jt a ﬁ@;f@gffmbc userhto utettel;]osmypets_mf éctﬂaﬁitiﬁﬁh éﬁlfi fﬁs&aers for
conpe offieritiiiel of A€o e.patlen or y.

does not exceed 50 r@cﬁ%@g dsé%ave(}%%’sprﬂ@?e‘gﬁfég‘g@e%& See,

ng/ oer e & y\_@g@@ﬁpq 3., dyegs Navos Pemgeem)lgomgbm;; AMericlz et al.,
?@%ﬁ%ﬂgﬁ?g STl ’ﬁgpre' i I Drie 368 79
VD . 9t 8hg/. Bhwtmaéod dixeTier. f 299: 1418 iI(B06R T Blello et al,,

E %gre’SPIgﬁ’;nlﬂécog(E her. COHP 9@%9d&\§am%e gtnal.,p 75 hgfmea%ol?%xp. Ther.
2$P 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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for exanple, Wllians et al., Drug News Perspex 7(4):
205 (1994); Arneric et al., OCNS Drug Rev. 1(1): 1
(1995); Aneric et al., Exp. Opin. Invest. Drugs 5(1):
79 (1996); Bencherif et al., J. Pharmacol. Exp. Ther.
279: 1413 (1996); Lippiello et al. J. Phar macol .

Exp. Tg]ﬁr A 996).. et al,

Phar maco 5602691 mﬁ@& i g‘fd‘%@f}"‘(sjfé%? OfWhPIH?rb ingorperhted herein

Anes?%‘sﬂe Feéwnglﬁlrenﬁrdt? (1999); Lavand' honme and

E| senbach Sahte 91: 1455 999 Hol | aday et
%{Eé\ﬁ}%ﬂem i (qg%/ .compoua (Cafg()é?)us?e rﬁ?ﬁt @pg/e types of

at , §8P Hens ang glisorpigrs (farogigdh macﬁﬁlcwangéms g@r the o7

96/31417‘&th ha to Benche
et al 19"?5 It‘)gﬁ’“ ‘?émpe““% nfr example, Ixgnard et al,,

to anithEiresa Bultefie 2@(3sc43¢s(w9m; Préedang it Qf, mtogzaﬁpgch,am
i ncor pegtaq b [ e in their entirety

Mor e ﬁ?r?l SI ar ? q{egsche eégle Je& ”vggnmbes%]s(@@% dltwgéa\tfa etal,
t hose o#ra”eoﬁ@mmlonwm dssopdens G whieh " Applicaton

ni cot Re02200g 0 el ctl or the a7
GCRRES all K8, 85 tand e diiee’s Gt nd Newrologicar

subtype have been propose
exanpt Er4eEod@):d 42t (2002); O'Sefil zoph,r EWrant BOhleChhBers: CNS and

22(3 I I
PS§/C?’1§’€L?,SI$ k%”?-%" der: Zjé(ﬁ)e ?%%@@5 &ggﬁg:ggtgg ;df ]?feurgs'czence 109(2):
din. fsn{;é%?t) Xipo Gt alSZ’foc( 200 2rod. \Seis (us) 99012): &5 gooz) PCT WO

) el S o A i o e
Rezvaé%( %u ANV 16355 erHt WO ONE53860PAeW® 099358 pcT Wo

Blr 38“&6176353[ Pérwd §§/ 1%3%9% e(t)ge éJélrc’"m”%’f &gf gﬁlézmyg)’ Dolle et
399 ( 0'62§ e S‘éﬁams&airopgam é4 78|5 (ZOGIFQHdOﬁEéo? BEA., Bzoorg Med.

éﬁ’?‘ﬁ”ﬁ@ﬁﬁ%‘é@%%ﬁ?%ﬁ% B gy B8 oot zach s5hich ar
VO 98F696ep m@@@%@e@fbﬂ@ﬁ@weﬂ%m 01/ 36417, PCT WO

02/ 15662, T PCT, WO 02/ 16356, PCT WD
02/ 16357 }qu ‘%‘%ggé’e WSQWF fherapy in cprbingtion with
at af tmIgs W?ﬁh’&rth‘? maggem@R 0f (:hb%&):meﬂﬁ@héd of Wiseases and

J. L&b@ﬂﬁﬁ f08uBh 2001 d Ma
et al., Bioorg, mﬁg@dﬁ@g%%ﬁgb@t Qhe)(azg&lrygracggts ina

L ef e bﬁf’&é@a‘t HB{Rizes eff@qﬁﬁslpgmnA@hR mb%eﬁa&fhs‘iﬁos@ﬁh% &bSiated
er e a1 1176139 I [ence.l.n eir entlrey
aRighfl, Mhis Ll & SRR vy Sforeiima i andior

The conpounds can al so b
combPhdPisgRS fetdosage sicht thatn ddsmdaﬁeeslsldntatda& m&ﬁgﬁé&?ﬂg the

of thesiidn it e ctoata
SR ey BRAG l?é@l & signi 1?0 equ@f;ré.r e \phargaceutical

di sorders. In such sit
adm SPEPEon Gan b psed do amefiomet suytof tmmsyalpto@ NRREiafeld Hith those

m nicohditdns £8ik R sub such as those
that_a ; Soe?fegt%elg Qg&d %e%refeg&g%oaﬁéﬁg?f disordepss; that cam be
be gfﬁS‘fe‘n‘HF G[taalrbgbvved drug delivery and/or

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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by adj usting the dosage such that a desired effect is
obt ai ned w thout neeting the threshold dosage
required to achieve significant side effects. The

phar maceuti cal conpositions can be used to aneliorate
any of the synptons associated wth those conditions,

di seasggunand, di rs. Representative classes of
di sorders f hat éniggngtguéim?vfnegﬂ" -al&Sofisadess ecanpirise sketapsyohiatric

bel ow. dierdess, mevrplogical GidEashl Aok B laﬁf’ingltlde ne]urogeégenerative
u

condi t §iedaSes A dbraiCd; that. can he treated 1 nc
neur ol ggi cal %I‘?%rglr %?‘{s"‘%aﬁ%?n}?é(ﬁ %Bfgfjéﬁ'éﬂr easpifige affective disorders.

d! sor d'gl?ege, arggegferal; QN&)@BCFI‘&GI&MMS? clfahdal lddluﬁﬁﬁgﬁ!h?hav n attributed to
di sor dexs epfudfofr HY | Rdyged; can be attributed t0

genet i %B‘;f))redi S 03|1t ron, In .elgt ir‘?fﬁ_"ﬁ fromg PIPRIpRTAte ofevels  of
e R g
ment al i Inlﬂnesses,, and [ ncl ude ney g‘%‘ﬁé%eﬁ‘ﬁl%mlﬂef receptors).
di seasE8TIneNavdisordsrs efinsby deitmiedciogn dbfioidioslio QRERES dopamine,

and cmgfebﬁéphﬁn@zixfdﬁ%ﬁér?égmgi sorders. There are severa
CNS di sorggrs whose clinical manifestations have been

at t ri but ed™12BPleeRECNY disorders ittmhcahibe ereatedin S80oHRAS with the present
r esul tidvegioh BBMdd ' ] evel s of L
Cr Erons BRACAR, bhdigy TBh T orte Alsbeipiers s sl

neurotransm((%t er rel ease, 1nap

neur ofPaE{(ementia el g tAdrheimenis dyme), LeiwyaBaly GRibAIal micro-infarct
i nt er deid - an! d
oy o oo HADSGER e&%ﬁ§£”ﬁ§é.\(}e peie. IRle, ofeaRbd infarcts,

neur oi,r nsmnjt ter r_ecept_or S
can beSPIPIBURdeing Paskinton’s disease \Pikfs diRade] PBgressive supran%mlear

dopanpalsy, HudtidgRps REREO RE; serotonin. Exanples o
CNS di.sorders 1 hat can beleﬁ?%a e e f-Fadede atintipp deficit

the preseht a¥Yenteression c Idydexigpr echivplirbiia,d IBBRibeAcompulsive
( ear | disoplReToMe#h e isifonte, FiRCASE )y SENL| € &ggﬁm la =

(demeptia of the Al Zhe rré?lhgl ‘fa"?%‘}é% R epoEYCD, age-associated
denment i a,” FRRABER{AAME, prefeatre tinsesic AnDSoguethvaldadrders which are

de e regé-relatadl of- fidnBe | rebral_ infarcts,
Par kipsg %(?%t}hncl udi rl11g (F)fa?;fi | g@(?ﬁ'og%ﬁ%[’é’gg@fmﬁf Piedgme, or are

o c@squlp disprdersnwith genctic phdrations GBuBH ) F6:08katple,

di sease,
chor dasomy 20 ) b @it Wedakie SLR; rkinesia. . mani a, )
atteption deficit disor de}e?agsg(%i lgétrg}f‘g a%feé‘%’gﬁ’ gfite or chronic
dysl exl a, LR n‘éeocﬁﬁ‘ihg?ﬂs&?"fhdﬁ gugaiopltc eyl sélerodl§ multiple sclerosis,

di sopeiipheral nEMOEEAHR, dhd SHREBLAI S pind] cognitj.ve
i npﬁlHnr%%n& l%g{[?lgé agefi zgqu. at %lﬂépulﬁgnﬁ%srgnf oy the fempounds
(AAMY, " pPEhift ek nichtinesaddictioniandéog okl behadioRDEREHSS related to

whi chubsiarees age-lédl At S ence of al coholjsm
%eﬂeﬂ%’ &%c'}rﬁéﬁﬂgﬂ RENSe 5108 29 ropiates,

or iﬁgpalrgs defi Ci Ency .syndr ore,

vas cliV 2P SHTUass Bgozodiazegipes gacbsrbimratds), er at i ons (such as,

f or exangtizophichia $OMEx Al tdBoattention .

def i gienci g}z or Eear n fﬁﬂﬁ %Igffral (??ée%%?réé% %aglé gyl amenable to

chronic " 'n Pfugnee thet ¢ BAEHR dibtymens Thelebmpdinds can also be

any Wﬂfﬂ t dinfrotd cophikid ARYo? proTids Eétgcgperotgé%ljog,ra% ‘these uses are
also particularly amenable to treatment with compounds, such as the compounds of

the present invention, that are specific for the «7 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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peri pheral neurotrophies, and cerebral or spinal

traumas. In addition, the conmpounds can be used to

treat nicotine addiction and/ or other behavioral

di sorders related to substances that lead to

dependency (e.g, alcohol, cocaine, heroin and opiates,

psy chosfta dpaitidshat BR\ZRL | bar hi.t urat es) .

Schi zophreni.a is E exan%%@%#ﬁg&ﬁéﬂ%og Eg:g,prqqqegfmqgfaCNS
part i c‘ﬁ?oé °F (i-en Rotegfive effects).rentiorting itk yhiptonidGf tHe @isorder,
a7 nAGhRamsiyig the FanGRERAMDES,G2N al so be

adni ni stered to i nprove cognition and/or provide
neuroprotection, and these uses are also particularly
amenabl e t AnfiirfRinfRRty Wek h conpounds, such as the
conpounds of the present invention, that are specific

for the 0 RACHRCSHLTYpalionTand tamenneseasis fctor BENE)r gathess cause
and/ omaplidityeant] @ dentiyorRBHA iR b Shikd ST ient in

need gf, greatnent or p?ev e,n%ﬁyn%g%%%fﬁg% YR Prlyde, but are
treat ment of pProvEHEES SPsisBenmatoid afhrits, apd oditahle bowlel disease.

(nat Phomenin o0an 00t ol 6l 80,81 s o i
ﬁﬁ?ﬂx&ﬁefnf‘g} innate i C v b

protecttve eff eCtSF° HNBIP 5eansh by inhibitngrthe celemscodt mitgophage
di thaor neqoss facrel | THiabl : T
3o o 014 A o o
i nf | ammatl on and RHvEY (er &g xanples &racqyT N¥ayurey 42006975 853
causeO®Dr-bi dity and even nortality in a variety of

di seases.\T'lh'Qgﬁgmgi Ze ses.include, but are not limted

to, endotoxen &, SefSTEt s Fihfos pestyiobolineiittiilsitiorasfonacrophage
i rri tEOF eldasapehd alss RBHAs releh o Ry Qﬁglqﬁééng &Aﬁ%%%jgts (or, at elevated

pri LIy through the vagus nerve,

reg U?‘g’tsag\é% (partal, Zeonists)  gfethe 7 tspesifiormAGR. sublyps ead AHHNGE TNF-
by i niwdolated igfabdiitdr? k@pshSe. OA cdTRE, age tuno ) .
necr its fagctor, Tﬁlfs ph)g/esi%fom @gf’) r?ec??gﬂog?ffsidgs%hmrem
as t h&" ThBl PHEIY en bertised ko fréad infamaratorp distrday 'c

for exasgNeayntldRG &2 ' 2002 o
s ot e UBL ML walt R M, 4 2i(Gaa 367 b,

' The nA a7’ subunit 'is requl

@ nE@ E«}, 1; i @Wﬁ%ﬁ?ﬁﬂgﬁe thatmtﬁ b£ mmﬁraaﬂec?ﬂ;ﬁﬁmmistertmg the
i nhi pouh@ BGEe@ T hefid ' Gl I hes. onists_(or, a

el evated dosages, p?arti gflﬁg’ggni% &t gg’“ﬁ‘#ﬁé" caronic and acute
a7-s b“éle 0m APPIIRSIS | BOULp ecute pseurddgoh, tacith epott¥-arthritis, arthritis,

moduteiestoid irthAKE BRSNS Rfdk réi?%égn;%& | #@E ose

conpounds descr.i bed herein ang ggjection,
be u¥EE% & Pé“é?roﬁlsﬂfmfalnme@mhaddcsmrﬁpmﬂemhaﬁga@ﬂj@g,,i #Spathic

by mplmensy #bro§Y HddeSicemi T?FU - al so \A&g’ et al.,

Nature. 421(6921) :6%384 3003 .“(“isﬁ?esfr%%% Rary disease, adult
congﬁ U W§Y_ 1diress . syndenene; rasutee chest sprdeongntie dsiblle cell disease,
adm inflaiiestor} Eb_obv@p dis€aQdTRG: dige%sc‘ec (rljj.\cgrsa egggﬁ%ls,naéutrécéhgﬂﬁéiﬁs,

but aflte no} limted to chronic an
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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i nflammati on, psoriasis, gout, acute pseudogout, acute
gouty arthritis, arthritis, rheumatoid arthritis,
osteoarthritis, allograft rejection, chronic

transplant rejection, asthma, atherosclerosis,

nononucl ear phagocyte dependent [ung injury,

i di opat hi ¢ pi deQE at0|c dermatitis,

chronic obstr uct i ve W%'ﬂ?*s?ﬂog% @ssociied yith side effects brought
respi r &t By the é?l@@#oeﬁ fosmdind)ﬂﬁ bo@cslﬁ&mah&%nsé%r{ﬁé 42Rrik Br virus
Si ckl earilr ltheoRRAS B di sease,

Crohn' s di sease, ul Cer: %"tgﬂk/g‘%?‘#% E‘Bﬁséncl“de anthrax, botulism,
chol an§id; 1eBsis. ~ Ashissased d:towmhe bb@’ @h@mr@lm&gﬂrd&h%volves

| upus gbﬁabﬂjﬂ td an raft vs. . host
reacti on. g ﬁﬁ Z] ng%ﬁ Ph TSR 815\fa°|§?é Pfgher cytokines. The
AssOCi %F’”e TP Gdhssesyiokincrad Foult Mlsfgaiﬁcank mj@f-;%ﬁdﬁ'%s se%Zc shock

Many badbéehé Blotean tjons. assom at ed
with side effects bs%sﬁy hﬁd% o’dc%oc uﬁ%se?sbg OXi5§hesk syndrome.

toxins, anfypkae B’@Péi%sslsu isabegiatdd Hyetﬁ@ammchn ahJD@an be mh1bﬁed by
bacteraa@m@germ (N the toxi.n npl es _of suc
bacterjal_ i nfgec ?hésrﬁigflj%% EOWNS (9f &Eese E?S‘FI?IP‘issnTh%Qm@tnpounds
se ]PSI gescﬂge;ft}ese% alcate agouniste or bbﬁalb@ﬁﬁst&ﬂt@&@%?&ﬁor& Can therefore
i nf ectok a8d o Wfinid ner at a significant

amount Ef t unor negl(rgo& S [¥'% t'STPORY 38?““‘841’{@1’&0&1‘1&1 infection, as
cyt oki"iegs Vi gnd fipeql Ener] tefrqions sCainodf the\@aRos Aeid@Tos G also

resul hawean@m&ab,g!ﬁ;@};gheg njury, such as septic shock
(when the hacteria’is sepsis), endotoxic shock,

ur osepsi s qopppynds m;x;ﬂsoslgmuheé e adjet EHétaps in combmauon with
expr eadstiag tefapRBH) rﬁ&n@%ﬁlz taYtedidl an%l and ?g)g]%rlgig d gﬁa gqch as antibiotics,

i nhi bj t.ed by . admi ni st eri ng ‘agont s
agoni %“% 1girglg ‘X’fjﬁ‘é (Wangalsc dstitoxms catmi®cdensaio luiindt%o toxins produced by

descrthd aideckiGisigbntd Rat a1B s agonl sts
of these receptors caan fvﬁtg?g{ﬁﬂ:d% JP ibaslyz without

t he .%%P‘Tr%f}?ﬁaﬁnowﬁa%gtwrrswows oExatpdaad oﬂanatoba@ta@r Hi®dlosed, for

| nf eckimple, @SU.SWRhikentaSo Vd, 519! al nf ectl ons.
Certaltn of the corrpounos t]]?eoﬁge?ves&?m Palgd herein by

anti AT CrEBi e gt effeetive apsinst éaatmabmdmﬂ&r @cacihs%hﬁﬁe Bective

ed aad hBeG; B @
ther api & M 0 n%eggbgﬁgggﬁﬁeaﬁmﬁ%@?% do§¥1§°1a él”tﬁc’onI with the

i nf e &Y %Sdﬁﬂi‘h %htibiotics, antivirals and
antifungals. Antitoxins can also be used to bind to

toxi ns prpduced by the infectious agents and all ow

t he boundﬁi@&iﬁl‘%’i@o pass through the body w thout

gener at i "Mie @Bmpdtnd AR S mpl es of

antltOX| ns are discl osng ?oﬁépcg%aﬁﬁ Exd?rﬁ’r@e‘g pajny incipding
UEDI0FI% PeurpRptiig) A ehrenic ain, [The atiabsie taeihity €6 e ompdtnds

ref edemrrbedhémﬂegn&g&g;ogshg{eﬁ%g ai nst bacteri al
and gt her aghm ns can be effec%nuoéegs g%ﬁffl SfeLpHammatory pain and

t her ap DePRatuc.pam, perforaed Pelegcghes inAES) Pablishgd Patent Application No.
CO- 20610056084 a5 1 @NAWSEiR ef BE (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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conpounds descri bed herein. Anal gesic Uses The

conpounds can be adm nistered to treat and/or prevent

pai n, including neurologic, neuropathic and chronic

pai n. The anal gesic activity of conpounds described

herein can be denonstrated in nodels of persistent

inflaggﬁs ﬁ%:fain and . of neuropathic pain, perforned
e

0
as described P Gdassopigis huerlgesia clionic Apip (¢-g atevern chionic pain,

2001008¢0ptatite patnn Mldl 1@ Ssoddtedith Sarfbus %’9"9 i.cal..

hyper%oglﬁs@r%fj n ‘lg}e clg&i I é(t)e ° Erleun_d' S 5 ] uvg%tl&?ua & cancer,

nodel [ ntfafid 6‘W>F°Bgiqﬁena%ﬂ%mmneamdmymm diboiyalgia

i Nt heyndsepwgs elnflanmitedy @i dby Ge Tb@rdﬁ@rsbiggﬁekﬂs,oﬂcﬂ&}ﬂgmﬁﬁﬁs and
€

neur opathi.c pgin). The analgesic effect is suita
for trea %t%‘é %576%16’ oFIHPS VTS 2Rk Yasspldfisor Newpdpethisgpai , includes

in paﬁigFIéinIalr herpetic mmtalgid &agédmmpmw%ﬁgic&s%g’ 108, back pain

assochatied sia, .- neur opat hi ¢c. pai n an

associ at € ﬁﬁ%@’?ﬁ%@g’?&i sughgs gﬁc@g‘ﬁ’gﬁ"ﬂs qalsign.  severe

chronic pain, post-operative pain and pain associ ated

wth vari g i&o%%%v%@c%u i.ncl udi ng cancer, angina,

renal or %%rm#ﬂ?@%?ruati on, mgraine and

gout) andTh¢ lof7 omy@EHRy isaalscs yeastiadwith A ASIRER Y0 Pahilpis

may %oﬁgcaﬂgxgosef enesj s, 1ncluding arthritlén'an bition of

r heurmat or d "di sga’sg T eRAER ’-’?)S/ \ ftFr_é‘lga?HﬁE?gQPéﬁéi:@t At degtain dosages,

Neur pdiehagonista) of the OI7UEHR dah 1SN AQbas t'id%eéﬂd,lcaccordmgly
oW ’

neur gl.gi di abeti c. neuropat hy pain, causalgia,
back 6’% ﬁ" P d‘é%?ﬁ\“@?seﬁ Reteg7eds Py dingpsireble unehvaasilarization or

br aclengidgepdsisx uSudhy eonditiond. canniabiBdd 188 Aaractorized by i
Neovgﬁgq eggslsza ion The a7 nAChR is al sgmg\selsl%egilg’téngammamry

with'n tg AscUPSPT Sehemiindycsd apgiogensisof Neovascularization associated

neov &kt tinzor igrastth G, alsh B6 iBIHHBDbEadmMY st hFany | :

ant ag&gﬂlg}ﬁ r_at certain dosygages, St&glgirﬂﬁsgf&ﬂfag%sgfmg?bed

of the a n&i&%ﬁ“&%ﬁtﬁgﬂﬂﬁtﬁ?ﬁmﬁ%&a@@w TnAdgthRon and,

accor di ngipycific but@dhisAl of EHKCAR GRBAL talmg)gt?, r
ar

char geteri zed by undesirable neovascu FePees e, pngiogenic
angi ogpenee§ joJnfl ! OR.gschemiaoang @amlaalan Juiskigcet tageding appropriate
char it mhatieltsyStymi o leERLO con%gkgﬂuovﬁ’sg&@ LEnand/ o

i schgmia-i nduced angi ogenesi s. ascularT JAFT §Ap be found,
azs 0 lfe:r TR W w;;"ﬂ‘i’i‘n et ¢ ef\&gﬁ” devastal Hig)b éZhﬁ (2002)i hﬁ&p&ﬁted
adni vkeid B defefen GHEOERS scrihed. .herein . that
func%ihﬂn 1S ant ag%ﬁi _s?s o‘% pZ’rf?? eclaﬁbé cl)lﬂlllbéﬁ-lcgl og‘Pn%egenesls and
nACHR " Epdt P¥io} aih esigiehmofieling of angiGiehicsqeeeityf fefevant to human
o Idfﬁf%’ (SBRMAP S ani A B8 abod [T FBR ficearise in partiula,
r egd e %é’éwgpﬁz’?ht e animal nodel systens for
| ; : o
found. . ?%"f&?ﬁ%@@'me, 8 R bR B4 B Sipgbids descibed
| nv élgx’tem 1?‘3!%45@(: ™V Ger,| pag@eqbio rcadces] breast carcinoma, colon
carcinoma, rectum carcinoma, lung carcinoma, oropharynx carcinoma, hypopharynx

carcmoma, esophagus carcinoma, stomach carcinoma, pancreas carcinoma, liver
carcmoma, 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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herein by reference regardi ng disclosure of
a7-specific inhibition of angiogenesis and cellul ar
(in vitro) and ani mal nodeling of angi ogenie activity
rel evant to human disease, especially the Lewis |ung

tunor node in vivo, in articular, .
B80S0 harigrarpinrah spaRoTle SERKHISE BEHSH: pfegenital trct
t BakinGAY, ?1% f&afeeéir@ﬂofﬂﬁ' BihREv&RIROURA A0S Sk @fkcinoma, germ
herei n I1nclude NSCLC, ovarian cancer, pancreatlc

ceelL @umotsy emdocrio®r glandnearcioainen thyraudc caromamay eadretmai carcinoma,

carci no | ung carci.noma, Oro nx carcj no

130 A BIARSL CATE OB o 1 A S e TS AR I OB gieAmas, bone
' r

g%ﬁ: %c{fp ue @%‘g?@?ﬁfga f %é#@&%ﬁ gltuh}éxgrog Itfrf]%fr)r%hf‘ Qﬁﬁ?rs of the nerves,

| fings$ iofiehe ayes] MONGs othhe manjnges,aastrocyomas) ogliomas) gheblastomas,

carci noma, bl adder carci noma, urothelium carci nom,
f estinpblagiemas, apewomss, ARIEDHSIPRase SYChRIRRaS nfangiomas, solid

hﬁrﬁolfsc’ a?%fn%' A3 hefd fbg#ﬁﬂc rpgl?% {1%0 Q%USE? ukemlas chloromas,

I ocarcrnoma, ges I ona seas

NBlaSme@Morh@ ard &etpladil Ghd @ifBorsUTaajddkR fAgs i e, cutaneous T-
sem nal” vesicl es carcinoma, testes carcinoma, germ

cesl] lymnh@mgfletéwm@; arrdesogﬂéwaman@mgm lyoposieg

o o o 35 M S g e o o

S gitE-041REx t&@ﬂﬁemanﬂdﬁaxﬁ% d-8EHRisHRAA60 Mith K&ﬁﬁh&bpl&stlc antitumor
sarconm, tunors of the rain, tunors of the nerves,

t agmtssxmh ashas-platis, aduigrayoin, cdaunprayeinnamd the, like, and/or anti-VEGF

- R AR DA AT Bt A s bpym in heart

SC hwaneeBsmp SRRids R B8 REMin$Hred in SuHRISaritel Blathel bR Pargeted to
hemat opoi et i c mal i gnanci es (such as | eukem as,

ctiecuomasite. Hoasrampleo thescampbuntie cpl be Laémlraﬁdred unonisrospheres,

%ﬁ%gﬁﬁ%rﬁg %Iéggr?lgsﬁ &%g&%%%ge?ﬂm\@gloéﬁ i @}tl[]?Bd]leF omat direct the

ﬂ" Sles €1 ° &ndSAﬁﬁﬁoﬁ%lﬁfo B AHPIthaS &aBdbd present in

Conj uhction wt er forns anti - cancer
t nﬂtabs;élete,s, mmbpaﬂilafl@ md-:lpmimnas ﬂm at iappropiigtaly 51zed to pass through

ag}e: ag%’gﬁl‘ 21? %ﬂ%ﬂ%gﬁ?i‘? er”éﬁﬁpl s‘qeag é&‘g\%ﬁ}%@r a91t I inister
3 escﬁﬁﬂ %ﬁn@sﬁg%g‘% i tu%)?""s{ﬂclf &6k géllve?ygﬁﬁéées aBSkaRM i the art.

wn in art. e Co S cdan
adm nistered in such a manner that they are targeted
to the tunpr site. For exanple, the conpounds can be
admi ni Qtherdisqrdersi cr ospheres, nicroparticles or

|
TR AL RS, B e bt
C aizprkng andmhitigngthe paitt response]itiey @smjoandscan be also used to prevent

m croparticles or |ipgosonmes_that are appropriately
SP12 deraf ocoplais athatogepiitionse dpeasesi eandadisordsrns, E@famples include

ﬁjtgl i C%P olrcie% %ugleglsc’ L%%ué,oaﬁ'@c?rd&% ds908%Rd %ﬁl cytokine release,

mnis
cachex1a secondary to infection (e.g., as occurs in AIDS, AIDS related complex and

neoplasia), as well as those indications set forth in PCT WO 98/25619. The

compounds can also be administered to treat convulsions such as those that are
symptomatic of epilepsy, and to treat conditions such as syphilis and Creutzfeldt-
Jakob disease.
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t he compounds locally to the tunor. Such drug delivery
devices are known in the art. Oher D sorders In
addition to treating CNS disorders, inflammtory

di sorders, and neovascul ar disorders, and inhibiting
the pain response, the conmpounds can be al so used to
prevent or treat certain other conditions, diseases,
and di sorders. Exanples include autoinmune disorders
such as Lupus, disorders associated with cytokine

r el easBiagnesiciésesa secondary to infection (e.g., as

occurs | n AIDS, AIDS related c ex and | asia),
as vel Thegompg '??d’i Qtys gnsfg{@oa% GOmRoBpqTSySch ‘a5 probes,
e
LERELS, THE et LR P bR BBLOTRE s con e
Olflsedp ifbre peamplentb idetetmimat the oretiitive ansntencind@s fapgthin bf specific

and Creutzfel dt- Jakob di sease. -30- 0 Diagnhostic L%es
Tiegerionp Pavgslaginthe e SEeRDioT SNt Ros(libe esmRAYEs jafnibe present

S Bt AL oS 08 St

ulpdpf, &1 eXempselisciissed@beveni ne the rel ative nunber
and/ or function of specific receptors, particularly

the a7Theadpinitersdbeypeundsisan bpdpiseiadssisg knpwn ﬂﬁ@%@ﬁ methods

B L e e —
7@%5813533{@9%@1%5' (PEAS S GHTILHEhABR Vénisdibe computed tomography

adm ni stere ounds can be detected using nol\{vn 18 7%
dé&PﬁﬂT)onTheataﬂmwelsabpcrdmm ahowee fusrusefug in BE@I (elgse , For "Br)

eﬁadgg{’géTogﬁgg%%%?%g%p e bssottaPaRoRth fwes fogn 'C. about
descr | lglgd:»t ﬂgﬂg}f ot 1@%’%@& mheanﬁaeﬂioﬁ{ ?@@ﬂcﬁrs for 76Br A high

ov€ are use In PET 11C 18F
7§RBeific aetiditySREEsirddetogvisuali28the seleatgd mg;epwr sbtyyzsfat honﬁwurating
of about 204mntesfor2é¥c ahout 109 mnutes fo
mqﬂce%rfﬁémls 13ThoafTgpred 0563 ArRicalliotie DRBOW b 4O¥ig Tange and
?1%(/1 Eontrsa aeith'evéc;rﬂ duﬁgg esd r&geéth to be capable of
sua ect receptor subt ypes

n@d‘mﬁlﬁﬂaﬂaﬁ i gon-toxie EvtlsatDarminatioa ofdiobeisstagrieoutds esmanner

|cal I y are bel ow the toxic range and, provide E WS Patent

c fed inihe atfgadintabelamagingp eteee T 8 AHR
a?bgg ?14,[ aﬁdﬂd %{glatl on in non-toxic |evels.
erm riatlon ose is carried out in a manner

known The @depolhdd egh ibe hdiginestéred fusirgdkodwad abcliniags.ngSee, for
See, for exanple, U S. Patent No. 5,969,144 to London

eexample, THeS. cB@fQ‘@iuN@s 59,1494 takondat 6t @l uEhe) gompewRds can be

t e&n@ﬂlllsgel'{‘g in latlon compositions that incorporate other ingredients, such as

those types of ingredients that are useful in formulating a diagnostic composition.
Compounds useful in accordance with carrying out the present invention most
preferably are employed in forms of high purity. See, for example, U.S. Patent No.
5,853,696 to Elmalch et al.

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

compounds can also be administered to animals, such as mice, rats, dogs, and
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exanple, U S. Patent No. 5,969,144 to London et at.
The conpounds can be admnistered in fornulation
conpositions that incorporate other ingredients, such
as those types of |ngred| ents that are useful in

f or mul osition
usef uln%ltniﬁ&gccor ﬁggds% ? B8PS WP §° cﬂ?"egf?gpﬁ‘ﬁ%ém appropriate
i nventschrqueoand apparasdse r Seb IWHmagmeetpalL plpe (Anmﬁc feDilJ’,T!EEd%f) Neuronal

hi gh pidolihiy f at

5. 853 Raant Regplors IR BB G ere"’{”%“”ccdd%’ itise 245250 (1999
admi nead Qrse (?a‘le@t No.su53686 to Blngplch et ah foma dsﬂhxjuﬁacdﬂrepréd&ﬁtauve
preselﬂgaogu%ft corrpound wi thin the subject can be

i maged an quantlfled by appropriate techniques in

order to iTh§iediolebal Necqmmseiadend oithritight yifinydo selective nAChR
funct g bd fee.,0d i nergi,c
recept%ﬁsug ol aﬁ@ ?& %‘i’}{ on {h%]%?r%nq%h “Spigere binding to other
conpofisefEicen @@ r%@t@dinbtmes (&g ctiose aecaptpmabsrpessas@blaas with
M ce, midleSand GRihFia). alc Pmﬁé(&%%e uépgg e%{;qor noninvasive

i magi ng can _be carrle
t echni®tfg@es HA%%W&?Wthge@e MdyIOéaraglymet, Bdrtuaﬂarly Iwiihin the brain

Ar ner fog diggnosi assocfuggﬁmlh AVHED QP&JNS MG lald fisd %% ptors:

Phar macol ogy and TherapeutiC portunities, 250
(1998)  arions ageciie diggnastic cosl,pes'@nsg@ tewsedlimamethodto didgnose

for adisthsGh @sijet, Ahc KRR bAlhY Crhe é&ﬁ% E]Lg'olve% fhdnfﬁmstﬁnng to

technjques. The radj ol abel ed” conpounds

af i nfiyPafignt fefleigctaply JabeledrmRmpeust apslescribed bergin,aatd @redung the
pref e!fxﬁtiﬁg/ ofehiM cl%:ﬁ)otﬁﬁgl) 's&é@édem&%c%@&&!& %@9%&3’]@@2 %ﬁt receptor

other _nicotinic chollnerglc receptor- su
t hos SUPERRp hgse skilled in he agtos B@ngadlmowcmnls, sach @ EE’hmﬂ SPECT

gangldadse hé rfibiidbelel Rom O&é%%%ﬁ? ?o Hﬁ&%s % exhna}elg’ty of

for ‘noni.nvasive . inag n bt ypess W
body Sgpditions ub‘}deé‘tsmde‘ﬁf tlﬁlcél@Mr legnditionshand t h@rdnrﬂaasocﬁtad with

di agnsusctias sOh 3lRdl éﬂHtaBtoﬁonYlé Bhr%% gsftemg\l%ugﬁ &H3ES include a

and di.sorders. In one aspect
conpd¥fis VgAY cofn OB diseasesi andy diserdansd m@dmga@mhslmer s disease,

di sePagkirsbn’disshbd, 864 schﬁ n?as ﬁemﬂlﬁ ﬂe%t%&tn%amﬂ]c%seases and

met hod i nvo] ves adm ni sterin i en

det e HSQWFS thatisan kel cxabptrd indudgsthepe dkat |at¢es¢t Frethein 1].S.aPwtent No.
det e(9i50939 RE Bemth&H &1 Olthet ‘l:b? en&%%&}xdalre%efe%g q&co?porated by

ni cotinic receptor subtypes recept
subt yH&$eThose skilled in the art of using di agnostic

tool's, suGhmddersfechNie dakottic cdnDsilisHs ta{'%e gsed in a method to

radlolabeled conpounds descri bed herein I agnose a
wi de TBPIHqr Seleetize nACkk snbypernf agphiect)isucdrad @ human menn dTimgmethod

COndhﬂviEbSacﬁlﬂﬂlstgx:‘]n}oﬁ d6kSands BBALAE o\%&g gélrré&f rh%{? PR that

of the. centr.al aut onom ¢ nervo

di soP#ispiand deteqiiag the bindingof that ¢0@xp9un§1fto Sﬁlistedlnéé‘ésssbtmw (eg.,
di sonﬂ@nseceﬁt&%bk%éy'g Al zhei ner' s di sease,

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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Par ki nson' s di sease, and schi zophreni a. These and

ot her representative di seases and disorders that can
be eval uated include those that are set forth in U S

Patent No. 5,952,339 to Bencherif et at, the contents

of which e Fﬁre.bé |nt§o_r porated by reference. In

anot her ag%gc oo SEGRosrmelet G avided te ilustrathethe present
used inmemiomehd GHould not B ichRfruciCh Bhith p

of a 'Ieecs:t lﬁ%gch as a human patientgtﬁrhﬁggﬁgﬁégég\ﬁ i these
i nvol VesPRy AR $ 2 BStyentagss e Oy Ausieht. peless odwrvdemmetadn Reaction
as deyelds sedpbreddéd mok ertdidige. pati ent and detecting the

bi ndi ng ofcogngatdgo ound to sel ected nAChR subt ypes
(e.g., the a7 Feceptor Buneytngare dereativesof dwyrd3-yl-1,5-

ex anpliezstrigyao[ 2.8 V2l Gefutidecdntythd Whthéstsl off hicR st diBed below:
present invention, and should not be construed as

limting thereof. IV. Synthetic Exanples -32 The

f ol | Gni@rEyddinylra¢thylerey-ampibicycid[222.216 @i-slgle t O

illustrat nt .Jin ti and, shoul.d not be

const r ued§%%£| | mytgfog'g%et(%éeg’g) ﬁ’%oq%ﬁ’éars olved in pethagol (420 mL).
ex?w@-@w;)%ﬂin@pdwdmcﬁgﬁegés gLOURAGRE) a‘rag allded Rl @tbtmixmée was
unl esgf her . Reaction  yields are reporte

in nol e pe?g\gﬂnttﬁ%g%%&%gﬁtpo i %’ﬁ%ﬂ earkareldehyge 38 054
are d@ﬂ@l)vmsi addel @fd Be pyixtuck- Sirgdl -fdr, T6 h at ambient temperature, The
0} 234kt Bk cyobande 416w Qg Wi SN, with o139 Siklng o o Walls of

which is descrl'
2- (( Sherfask. dTheydolidkewbry Iserme)l fibmotha ity Ahe2chdnld] KI6KeA Rp 3 With

oneE'm’dé ' 5 v w5 ] e). was .

di ssoel%ed i n%ﬁ&ﬁl{ﬂg@g},ﬂﬁéﬁ dr?g) ﬁeﬁéﬁﬁrﬁﬂﬂﬂé‘ﬁ%&eﬁdwme was
hydr 6edat #ifeovernizhy, T cstalyiess) oonasedﬁ.gmﬁam vabie@ with water,
m xt WaSed m.n, af anbj ent .

t errrJgﬂl;d:\at1 ure. tfgi E’%ifn?%l %g{%{}ﬁg‘g 22 e‘%f‘é"é’n £8P (8 ghwayobtained by
nol efonRrabend ef thenfllrath go nilRtuok its formee ol ah ddoldd at 4°C
anbi endnidif , . ti-on pi xture beca .
ol | oo S RO BB Fere KBt Bk o3 B BRGS0
walls of the flask. The solids were scraped fromthe

wal | t he unks broken up. Wth rapid stirring,

wat e?'(l?ég‘a"ﬁﬂﬁ)' gtk 1-agyhicycloRe2. 2 ottantd-oué ssol ved,

the m xt 2x(S-PaEinyDReth: -abhbi [ al S

wer & ol |ect e %of’fi pficher] Sﬁhﬁcg%‘g%gg{%{a?ﬁ e EFE0 Brbmon
air ’ﬂr%fye‘ﬂetﬁ olf? il wasrdded o wise godinmintthopide Grotuded in situ,
Cr O[0.438 1g)l). iiSoREh e 15 A il 0.060R68 b fkd eégfamf E‘%g ixpure was

filt 9%01‘ its forner volune an 00

rate to.-1
4C h&%&‘f Af i foadiln  Aftgryoolips to ropm fiémgierstirs,\i NUH@ Warslowly
f ur tadéed tb bajos bPHREBL TRIMxBS: Fas Beitrated i ;
2-(1-(3- 5%/“ dinyl)-2-nitroet hyl ). i agabi agd|cyaporation to yield
[ 2. 2 DD Lfe3n-Ts5i5e The residue was purified by column chromatography, using
ethyl acetate/hexane (1:1, v/v), followed by chloroform/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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2- ((3-P3ridinyl)nethyl ene)-1-azabi cycl o[ 2. 2. 2] oct an- 3-
one (6.4 g, 0.024 nol) in dry nethanol (45 nmlL) was

added drop-w se to sodi um et hoxi de (produced in situ,
0.036 nol). Nitromethane (3.7 niL, 0.068 m)I) was then

A tor GObLR B oRp R Fearevcia2d Do e te Qal e 0046

313199%550 dﬁ%w@& i EthbRo18208 f}ﬁL)’“ 20 théh ¥afer ﬁféﬁ@ln%s?b&&d under

otary evaporation to yie a solid brown resid
Thigrogesi ’ﬂhnammarqoms fubpttedyto dgﬂwgmcdjrm@(’@tpsg Ha})fw 48 h and then

usj ng et at /hexan viv), follo

chit %;P%ftmug%(? a‘iﬁ%?ﬂt%?tiéby fetary evwcvaﬂonago a"drude brown
e t t 0] 2
e —

aﬁorofonn/methanol/ammoma (80:20:1, v/v) as eluent, to yield 3-pyr1d1n—3-y1-1,5-

Pyri di ny% 2- nltroethyl _1-azabi cycl o[ 2. 2. 2] oc
P izl 200 b ondesene ws Je sola(&fga &8 1

et hanOIThga %Ql?ovoiiﬂé zf%gglr% x? uleéﬂl@/syHt'hgﬁ { V%ﬁ)u@gﬁjﬁc% derivatives of

under nirtrogens: re was-su

hyg3-pgadialydi,5diadfripgdlo[52) 2.1 6:4]&nmeoana then filtered
through Celite and concentrated by rotary evaporation

to a crude brown residue. The residue was purified by

cpl umm, chr ogmat ogr aphy,, i ng Avll &
ﬁ?‘%‘?‘@ﬂ or ml ggt hanol /ﬁm@% a (%ﬁlvfélvfs v/ \?)f as epﬁnd{n 3y,
t alﬁh&i&cﬁw)x alﬂzmﬁuﬂae&né

di azatricycl o[ 5. 2. 2.0<2, 6>] undecane as a yell ow oil

(8.0 gBemazoiFﬂle'N)Q’Itmﬁdmne@l}é&amp)mospé@anrmeshqxla,ﬂuorophosphate

ﬁéﬂpép% b7 ity MR R ot By supeiscaid (022

anfifib RIMRf Hi€fofRmethane (1 mL), and then 3-pyridin-
3 pyridi n- Sth%ll 1, S(J@gi‘iaza(%d?l cyclg [5e 2an5(0<2) aI]1 o S PyHem

ubgbd éndaazatncyclo[S 2.2.0<2,6>Jundecane (0. 046 g, 0.20 mmol) was added. The
B A AR ep Grpeiae. BobBosien ik Lk NeOH (0.2
d

e w—
(ﬂvaﬂic))nceatrdtetihﬁn ﬂ& ¢néahic neentrifugal evaporator. The crude residue was
3-yl 5-diazatricycl o] d , .

o Sep oo ) S B P L bk i 1§ Pl ) colpin, using
ma_(%&o ﬁg%;aﬁgglead?etn% alhﬂl .05 Efﬁfﬁg)r gﬁ%;cgg/o NaCH (0.2

SIC m ur e “was ‘separated by phase

filtr aCbﬁipou@dsdnadeeb;oﬂ@@pnoeedm@szere iselated @n ¢éfltisradeethtosalts and
the CGenevac centrifu evaporator., The crude residue

wekaraqi¢rezsd| bied G/ MSre unds exhipitingdapnipRTiate anejgoulgs iens and

|
O%ﬁ%’i‘lg%t?u‘?}{oﬂéta,n}] %ﬁdg’ ﬁ%}j of Ibl(?;{ %ggri \I«géye;sglb%%e‘ﬁafo? biological
Cgﬁ@@m{s MBélectey doﬂip‘buﬁd@@&@lélr@amé@ HySIMIR egpedtgoscopy, which

trifluoroacetate salts and characterized by LC/ MS.

Coonfomed shadxsiiusturplragsignpenspr Tablee] Hefs @mkc&darw(ﬂi\ghta igdlculated and

measured by LC/MS, for some representative compounds, all of which bind at the a7

nAChR subtype with Ki values of <100 nM.
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fragnmentation patterns, and purities of 90% or greater
were submtted for biological assessnent. Selected
conmpounds were anal yzed by NWVR spectroscopy, which
confirmed their structural assignments. Table 1 lists
nol ecul ar wei ghts, cal cul a g nd measured by LC/ M,
for sone represent ative coﬁ;ﬂ all of which bind

AColipRuad Pe wih K Va' QCalfTFB- M TMLcMS M

32?1% Table I Conpound Conpound Nan}e a? % i/hss (MH+)aSS
nnnnn \.I AY »)

UVD IVblbb IVM -ati L _y| C )
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103, 485 4 dl%trlowl@éi%awlzﬁ>mﬁwwl n-3-yl-1,5- |

di azaX ri cy SO dethoRyleng@fubanl2idecane 3 403.485 404.35

b- ( Napht h- Zieattag B )dil&agyrli,f;ii n- 383.498 384. 35

B-yl-1,5 dijgazaticy€loP. 229 2. 2. 0<2, 6> jundecane 4

5-(1I—|—Indc|<2?6>§{m yI) 3 pyr| di n- 372 474 373 38

5-yi-—1,5 ( omae; 1 e

fol | 6w ng 5‘%&%@ %l-ggcg?boBglgﬁ %fdgi/nt hesé 498var| us384'35

urea deri\

3- (3-pyri deFWFICYCIBﬁngQé?ﬁPMPWS 2. 2. 0<2, 6>] undecan

e.  Bxanpl §-@H-lndeh3 glarboayi)degyrisfin-3- pyr3z84943- y| | 1, $73.38

di azatri cy@kd-1,%. 2. 2. 0<2, 6>] undecane A m xture of

3- pyri di n{JiaghtribySlo[b. 2z 8k e haldeddne 4. 20<2, 6>] undecane

(0.20 nmol) and the appropriate isocyanate (0.22

mol ) were stirred in dry dichloronethane (1 nL) for

48 h atheafidiosving bmmﬂe aesuribes THeesynthesis o xatiows w@a derivatives of
\clz\g cent under uced pressure and the residue

"By BYQ?gcﬁ ﬁhﬁzaﬁem O12-4 @226 lupdecangad purified by

HPLC on a C18 silica gel colum, using
acetonitrile/water gradients containing 0.05%
t Exdrhpler oacgi i ¢ aci d.Urea derivatives of 3-pyridin-3-yl-1,5-

diazatricyclo[5.2.2.0<2,6>]undecane

A mixture of 3-pyridin-3-yl-1,5-diazatricyclo[5.2.20<2,6>]undecane (0.20
mmol) and the appropriate isocyanate (0.22 mmol) were stirred in dry
dichloromethane (1 mL) for 48 h at ambient temperature. Then the mixture was
concentrated under reduced pressure and the residue was dissolved in methanol (0.75
mL) and purified by HPLC on a C18 silica gel column, using acetonitrile/water
gradients containing 0.05% trifluoroacetic acid.

Compounds made by this procedure were isolated as trifluoroacetate salts and
characterized by LC/MS. Compounds exhibiting appropriate molecular ions and
fragmentation patterns, and purities of 90% or greater were submitted for biological
assessment. Selected compounds were analyzed by NMR spectroscopy, which
confirmed their structural assignments. Table 2 lists molecular weights, calculated and
measured by LC/MS, for some representative compounds, all of which bind at the o7

nAChR subtype with Ki values of <100 nM.
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Conmpounds made by this procedure were isol ated as
trifluoroacetate salts and characterized by LC M5
Compounds exhi bi ting appropriate nol ecul ar i ons and
fragnmentation patterns, and puriti es of 90% or greater
were submtted for biological ssnment. Sel ect ed
conmpounds were anal yzed by N 33’3 Z‘troscopy V\,hl ch
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ASSAYS EXAI\/ Ith '.A %% NDING AT CNS NACH
a402 nAChR _ ' -gﬁ%u J Spr ague- Dawl ey)
wei ghi ng 15pP ks ﬁ¥ ned on a 12 h

ight/dark [5r':l’- Z owed free acecess o wat-er—
and food suppl | ed by PM Nut rition I nt ernational,

Inc. Animals were anesthetized with 70% C02, then

d¥c AR ASSAYWere renoved and pl aced on an

ice-cold platform The cerebral

EXAMPLE 3: RADIOLIGAND BINDING AT CNS NACHRS

0a4p2 nAChR Subtype

Rats (female, Sprague-Dawley), weighing 150-250 g, were maintained on a 12
h light/dark cycle and were allowed free access to water and food supplied by PMI
Nutrition International, Inc. Animals were anesthetized with 70% CO,, then
decapitated. Brains were removed and placed on an ice-cold platform. The cerebral
cortex was removed and placed in 20 volumes (weight: volume) of ice-cold
preparative buffer (137 mM NaCl, 10.7 mM KCl, 5.8 mM KH,PO4, 8 mM Na,HPOy,
20 mM HEPES (free acid), 5 mM iodoacetamide, 1.6 mM EDTA, pH 7.4); PMSF,
dissolved in methanol to a final concentration of 100 uM, was added and the
suspension was homogenized by Polytron. The homogenate was centrifuged at
18,000 x g for 20 min at 4°C and the resulting pellet was re-suspended in 20 volumes
of ice-cold water. After 60 min incubation on ice, a new pellet was collected by
centrifugation at 18,000 x g for 20 min at 4°C. The final pellet was re-suspended in
10 volumes of buffer and stored at -20°C. On the day of the assay, tissue was thawed,
centrifuged at 18,000 x g for 20 min, and then re-suspended in ice-cold PBS
(Dulbecco’s Phosphate Buffered Saline, 138 mM NaCl, 2.67 mM KCI, 1.47 mM
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cortex was renoved and placed in 20 vol unes (wei ght:
volunme) of ice-cold preparative buffer (137 nM Nad ,
10.7 mM KCl, 5.8 nmM KH2P04, 8 nmM Na2HP04, 20 mM HEPES
(free acid), 5 mMiodoacetam de, 1.6 nmM EDTA, pH 7.4);

Ry 11" Ry GaHED o BRECalhry Bt MEDE bl feh/Rbco, pH
hoopegeni zedl RynddatifidoRs abpeoiaaRyedahyy pﬂﬁem/mL Protem was

centrifuged at 18,000 x g for 20 mn at 4C a
rdegarminadgby éid ElethNdSOfrIeOnge&ldefd Bigf. ﬁemmlﬂﬁegﬁ 6*951) using

i.ce: n i ncubation on ice, a new
VFI&S%@%BW%&%@S Wgarg]entri fugation at 18,000 x g

for 20THHE Birfdin Gf FAgnitdiiR! was! hedsumasusifig bl shedifiediohnof the

10 vol unes of fer and stored at -20C. On the day of

trhethad;ss«aSRomarmsatal Whgertch 247 (¢ 88A)rainfl ddaslis ettal 1M0®ddwxmacol-
?I{;gf(gg%n gﬁ;@g&g{fs qs%?% eﬁgﬁgn ggg (ﬁ%ﬂ%ﬁ was obtained
Sy BT s

tiacwbatibRalt 4°0Nc @ndubatiomnwere epducted intddkweld mlgro-tltre plates and
protein/nmL. Protein was determ ned by the nmethod of
meayneeit i 400 ugaiiqroicpmuabin 58! ingoistipn Agyof 300 L.

£ Bhq e uEon PR BB S ot Mg SR ot AR s 5
Uz L Qﬁlﬁn%f e@@t‘i‘@ﬁ@a@ttelﬁ{matecﬁ%yefﬂﬁrﬁnﬁﬂgf e ro(téiﬂ%htaﬁﬁﬂg bound
Mar ks et al . Phar macol 30: 427 g 86Eﬂ)The

[ g (mbm igtess (%peﬁﬂtfsnso(cﬂﬂh Bra:nfiel# Bihgsa ssyg Elarvester at
obt ained from NEN Rgsear,c Pr oduct s.

[ B4 n]f |WF‘ée \ﬁ%%‘eijré‘é SrQYZedSvaie Contgiiing B?}gu@é{oﬁygﬂmygqnmmme to
4 d %&1‘?’1@%1 3 dﬁ'l‘t’ér%ga 'v?asﬂ&i Wahlicd2 818 Qulthf (38 1 mL).
]fles an 'd q

cont al n about 40 of protein per we

|Noﬁ'—s§édiﬁd birtient adas 0dbt6fﬁinl15ﬂiﬁb53fm&ﬁ§ioﬁ. of TheiM nmmbatiioactive L-
buffer was PBS and the final concentration of

[@Bﬂ’ﬁﬂﬂd@ﬁ@%@lc@ inpelectyhwels.ndi ng reacti on was

term'n f|| 3 L.on,. of [ i nj .
bo_und dtl%l}] {’% gf]g §gtn?e l%%xa%g %y%éﬁsﬁgéggﬁ%&gﬂggﬁmned by
U REir s@b&ﬂ@iﬁere}t SsréentriRions SF fHe t3dt cofpourtd int Rlestedanetls. Each
soaked i n de-ionized water containing 0.33 %

padngenthagion nwiasi neplicated e dtipbicaton- dpecivilies pyeseligsgmated as the

LSS 8 e e
nhil@%u')\ﬂ DM BAKG 38 fu¥ S rdoortdd FPANN Vet G Q3atéd faR t6E8 ICs, values

el ected wells. Theé inhibition of [3H nicotine
bum!gthgdnqxhdcbsﬁcmmaﬂnc&oaMm Fvemoiale2: 3999 (HWFBUdi ng

seven different concentratlons of the _.test conpound i .
sel ect Bef Wéth?§°rGE%‘8& a sHgleSAnPEtatAn e 40 @Bmpgg?‘g‘dw?sn{és"ed n

UePlb&R Sssdyn¥R! WRE R FolowinBRhRAMifRStibAe The binding of
[*H]epibatidine was measured. The [’H]epibatidine (Specific Activity = 48 Ci/mmol)

was obtained from NEN Research Products. The binding of [*H]epibatidine was
measured using a 2 h incubation at 21°C (room temperature). Incubations were
conducted in 96-well Millipore Multiscreen (MAFB) plates containing about 200 pg
of protein per well in a final incubation volume of 150 uL. The incubation buffer was
PBS and the final concentration of [°H]epibatidine was 0.3 nM. The binding reaction

was terminated by filtration of the protein containing bound ligand onto the glass fiber
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concentration of conmpound that inhibited 50 percent of
specific [3H nicotine binding. Inhibition constants
(Ki values), reported in nM were cal culated fromthe
| C50 val ues using the met hod of Cheng et a

m Phar al.. 099 973
sfjélFeée‘PﬂSﬁ gofh e, Pacr%e@ne r atti Zﬂfer? gcimglzed water
{ o?‘ et 9%3' po. catyl?%%gﬁing uéé&?ﬂ@épeﬂffﬁlh&iﬁg Each filter was

[\Qzltslheqb Mbﬁt 1b£i-lcd§lld budifer (BeRORSedL). TNen-[sBécﬂlﬁcp bimeingdwasedetermined by
(Specific Activity = 48 CG/mol) was obtained from
Nerjures e hiidh serreadicactiiie Lovigefineg(Asroy Grgasiishan |Salieﬁéd wells.
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0. 33 % pol yet hyl enei m ne to reduce non-specific
b| ndi ng. Each filter was washed with ice-cold buffer
ﬁb! Non- speci fi ¢ binding was determn ned by
|nc ﬁg€§§so P, gM non-radi oacti ve L-nicotine (Acros

O gani Ra3 (fefhakeg BpeicasDavldyy, weidliigg $50:gbe gowaeaniinatiedon a 12
of test conpound was 5 gM and testing was performed in

th light/degle eycle apd iwese allowgsbiael gcagey to Water aa¢) fepd supplied by PMI

d hj_bi t d 0
ARORERE: Fuilonal g« SR, S aBlredlact i 06, 00p then
Vdehbitat®l. bi BRI wete rédblep ai@@tplaideaeom Mant f&-c¢ gfl@€orf. The

conpetitor. For those conpounds found to be active in
thippesamglie wWasiremovet awhplaperein hhivolumesr(wightt erlvme) of ice-cold

PR (137 BV SaEh 007 B5F Kb e G f it Raskro,

(Joe Al BN astealdsayM jonshaiintde 1§@T3WEDTAW7 4); PMSF,

mai nt ai ned on a 12 h I'itght/dark cycle and were
alitsolved ihmegthant esa fiml wetentrativeh ¢fo) sMp p¥ais edddzl aMhe tissue
Nutritjon International

afveRsAon; Yay hamogeniaed é@nglm o Egmpza?er@as Was gepirifuged at
& God £ %Xrefb ﬁlnrgj atpz{%‘: g tﬂ@ tmg zaaﬁgtl vgafgje %h%}%ﬁ&éd il volumes

hi"ppocafpus™was renove

(oeicelbld walekMAftedf60 ffn Qﬁﬂu@aﬁ@f eRatata New pefiéteway ¢dlfected by
mM Nad, 10.7 nM KCl, 5.8 nM KH2PO4, 8 mM Na2HPO4, 20

rdentiERER opfat 4 8,090ixy fors2Oniuini efcSEe eTlemﬁm@ peﬂetewmewnded in
pH 7..4)

di, ssol ved anol
c%wﬂmﬁ%?fgﬁf%@né ot %\éag: ﬁtag’a Grat &Sf%%?@e was thawed,

centrifuged at 18,000 x g for 20 min, and then re-suspended in ice-cold PBS
(Dulbecco’s Phosphate Buffered Saline, 138 mM NaCl, 2.67 mM KCl, 1.47 mM
KH,PO4 8.1 mM NaHPO4, 0.9 mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH

7.4) to a final concentration of approximately 2 mg protein/mL. Protein was
determined by the method of Lowry et al., J. Biol. Chem. 193: 265 (1951), using

bovine serum albumin as the standard.
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suspensi on was honogeni zed by Pol ytron. The honpgenat e
was centrifuged at 18,000 x g for 20 mn at 4C and

the resulting pellet was re-suspended in 10 vol unes

of ice-cold water. After 60 mn incubation on ice, a

new pell et was collected by centrifugation at 18, 000

X g for 20Thwitindaig fCHIVAA Wasnadasype usiig avasdification of the methods
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previous paragraphs of this section.
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in 96-well plates in a final incubation volune of 150
1tL. Once the binding reaction was term nated by
filtration onto glass fiber filters, the filters were
washed four times wth approximately 250 pL of PBS at
room tenperature. Non-specific binding was determ ned
by i nﬂetmmmatmfoﬂllbpphmmmﬂaamdl oact i ve I\/LA in selected
wel | s. TheDs
5 pMand tes
" Act i bmin, ammmgrtdshevpomma sehfocth ds Rapnpﬁuhds Nehmikchem. 54: 937
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ti ssud(igoreeytablishy thechaseline wffer ﬁ'efaB@?lSt (aml@at_qn wdhe perfusate was
| oadeghbdia didy TP RintillatioR Vidl) AV RAich Sint@alRne e8! was added.

Supr af usi on
["HIDA 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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System (series 2500, Gaithersburg, MD). Perfusion

buffer (nomtenperature) was punped into the chanbers
at arate of 3 nL/mn for a wash period of 8 mn. Test
conmpound (10 pM or nicotine (10 NM was then applied

in the perfusion streamfor Fracti ons
SN Gk AR oS iR o0y IR R R, e ndividual
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\/\?ﬁtlc‘,’ﬁu%pch&%P)l quLé e yom flux ? d. [3H DA rel eased
was quantified by scintillation count| ng. For each
chanber, the integrated area of the peak was

nor mal fzec 152- iS%fecgaé%%?gfﬂ%ﬁaAl vgas expressed as a

per cen eas an equal

a g €

cent.r at n _each assay, each
?ms;d tﬁ’cf ﬁgglap F?ci g&“hwé‘f P$.3 chanbers;

r epl i Cﬁétﬁ&tﬁ‘}ﬁ 108 nAeleagfAnAARE waR RE@BKINRE ®n the human clonal line
dose-response -40 curves of test conpound were

dBE@t iR Rewhichhie derixedirbmaat embiyonal rhelpdomydsarcetualStratton et al.,

CHPRABETI TR o RSB cBheond rlsPRrEBARRYE phamiadSlogica

r | h
g%‘iﬁ?%g?? gg%&rat B%) 9’2%72 g%l‘l g‘}’flf‘gl%g )uglle\él\téi&ghﬁﬁkwal (Oswald et

aadf, iNeechsciEX amfiée 207 (M%)g tund/imolecular bisdogiqeh eroflles(AGies et al., J.
Interaction at the Human Miscl e nAChR Subtype

Aenrosdi %A 082 (]rﬂ§§}9|sgn{lz}r§@ thenppsede- RS N85 801 i shed on
the hu%ﬁ(ﬂﬁ L% WAk mAfreAddd R?§r { ?eﬂlv'egrg\g{h' Mﬁge Eéc%fﬁmg to

an enbryona onyosar coma

Geutihe\p@estokOBeB&ierif :089)Wol. TBESKes6sdi. 2: SR 9@13 and Bencherif et
receptors that have pharnacol ogi cal 1§Lukas
wg%ms@y

Fiﬂar maéarmagek pExpTH&er. 2541944 1 s were cultured in Dulbecco’s

eSS PE oy AL TG R uth 0 gre SR T lep BB 5% el

(Bavideederigh (BYClond,; Log¥8 WDs ¢inM §odidid PyrivhRB DML -Glitdfine, and
to the nuscle-type nAChR' TE671/RD cells were

), 00ajuniisl peni ln’rSitITeBtDHmee (lgvioevt $rignidicd addendreelly were 80%
r ou%] I‘ ot oco

e§ WL pfai%g & n& we }Zggﬁi.}ﬁ%t}e I?Iatgf ?C%ﬁ?eB ?xpenments were
P&ﬁﬂﬁ&@&bvhem cellf'Rhached 009PdR0ARYL) ) . Cel s vere

cultured in Dul becco's nodified Eagle's nmedium 860
(G bcoNBRlu)vaacetylchO%mmcsptos ém@ﬁhRDﬁhrcﬁbBRka)s asSied atsmlg ~ Rb

pf{%ﬁhg 2‘?“2’?121? ,{;241@/ @ggf‘g‘lnlay o%nggn Biochem. 175: 212
P?@' | Oh n géf BF B it f @rl&leﬁﬁ’ If%ﬂﬁwﬁ%@dﬁ 'v$a's %ntly\pegﬁbved from the

were 8 ent t ey were
pwd:lj/ ahdg lgmvﬁhphédle&o(ltﬁhm’(gﬁ Rubidipe rchhﬁfdbil(ﬁenél/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
Dulbecco’s phosphate buffered saline (138 mM NaCl, 2.67 mM KCl, 1.47 mM
KH,POy4, 8.1 mM NayHPOy4, 0.9 mM CaCl,, 0.5 mM MgCl,, Invitrogen/Gibco, pH.
7.4), taking care not to disturb the cells. Next, cells were exposed to either 100 pM of
test compound, 100 pM of L-nicotine (Acros Organics) or buffer alone for 4 min.

Following the exposure period, the supernatant containing the released %Rb" was
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conduct ed when the cells reached 100% confl uency.

Ni cotinic acetyl choline receptor (nAChR) function was
assayed using 86Rb+ efflux according to the nethod
descri bed by Lukas et al., Anal. Biochem 175: 212
(1988). On the day of the experinent, growh nmedia was
gent | Yeniowsd &dl trfnib smaed i he ﬁfiﬂtﬁiagorﬁnﬁlsgrsnh}thlalmdﬂﬁd vx&ag a((jlded and
cont ai ni ng, 8qRubi.di um chl or| 106 .G [ L s adde

C o C o ahardioacipi s e e i S fpsed R o

m ni mum of Wahil. eadlf 4sedy, tdvh poinatad?) repfiesidspahick esareraged. The
86Rb+ was . r ved and t he cel | re washe ' i t.h ..
abel 2o B GEelE e fimeei et poelpe fontmd ERichine
M NaGiid a ddghiite odAteCibuffdr.albhe)td/letdtiniie @k, pefdert relddsdNaB R4 that of
0.9 mMCag%Z, 0.5 MM MB02, Invitrogen/ G bco, pH

7.4), oK) eg care not to disturb the cells. Next,

cel | s wer eWhapapespriste, doisé-fegronsEOfirdes of testt cesipound ot dalgrmined.
100 f _L-nicotin cros. Qrganics) .or-buffer alon

for a1 el ot M B0l AbESina? G e Aihlfod as o
super pateautige cafnthai maxigalt itivateh eiadwedd &FRb-nicotrs. - Lhe @mpound

renoved and.transfer.r to.scintil.l at ial.s. .

Sei nt FF A P e B Ao R ot ion s o
radi odetrmimely was neasured by liquid scintillation
counting. Wthin each assay, each point had 2

replicates, which were averaged. The anmpunt of 86Rb+

r el ea¥werantiorcativeR &t(Ganglidnid WA GhR Subtypesre control (100

pM L- ni cot j . ' .

Po det er niAa tyon Bt FafAAldchRs GAPLR Yt} b ppdtfibfidestoma
L- ni cotonal dine PO whish ispeantitueys deskeetlding ofmeurat eresy exiginfderived
t est 0 i D ' ivaii

for | RaTa g Sk ERThRR, TS SR s saiol Al Ak,
per cefseaWhitug et 4le Namue 3381 515 198 V)abukes Ji Pigeesd!. Byp. Ther. 251: 175

L- ni cplokre . PN resulting in
o't  Ro WO AT B e 6l {12%(53& ficion flux
was al so RutP€i Priceldsdwert magitained in proliferative gRewth phase according to

A RO CorBRH Rtk P of. i Gl R 2747 AT bl peit

| i ne BCJ1PharniacalhEsips Therc 25Tt P4UCAS1)): | Cellsl were tulturedrie Dyfbecco’s

i e S SHEE Epeild Aldhun (GHEIED) Wil A ol B St HIBRLE 5% ol
nACh Rbovir{esemmAliyClong Logandl'T), 1hidtsodism Pifvate #5nYI 19@Mjamine, and

i 1 00 SR Bfhieg ek Ryl S o SRl were w0

PC12 camifluent ibeyeweraiplatedito 6 avell Nupe plajef @¥anclopkangreogedhwith 0.03%

oS RS, BB 580 SRRl ot

et when the cells reached 80% confluency.

Nicotinic acetylcholine receptor (nAChR) function was assayed using 8Rb*
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

-42-



at, J. Pharmacol. Exp. Ther. 257: 946 (1991)). Cells

were cultured in Dul becco's nodified Eagle's nmedi um

(G bcoBRL) with 10% horse serum (G bcoBRL), 5% f et al

bovi ne serum (Hyd one, Logan UT), 1nM sodi um pyruvate,

4 mM L-d utam ne, and 50,000 units

peni CiDulbedto St flofsharyKiffred | salien@38SaiM MNaCl,i 2,57 MMEECl, 1.47 mM

T A

poI y- [z:4), yaﬂcingesan(eSbgwmsmB ths cdllv.eNesit,cellO@erd/etposad do eitherd)00 pM of

[]. 8
cont | (BHRPB Rt AT oL By et e 1 daf PPty Stbiuse
f unct peivdyhs anfeﬁmﬁetobonmnmg ﬂ&&emed ERbT was xamcmd dnd garsprred to
a_met hcf%ggﬁ SO t he létll'ra% i %t wgst 'addg@ %d fefggsgg :}\%dﬁo]aZéwty was

212 f HHe experi nment,
medi ammegéym]qﬂdsmtﬂlam&umm he wel | and grovvt h

aded o Tl PR SERE NS KRl Rl olfalellgs, e

m ni mamweft 08*Rb" wileaserwasvempayediorbgth gopasitivel contreb @88 KM nicotine)

o O s R B

(138 dMidde®@l, 2.67 nMKC, 1.47 nM KH2PO4, 8.1 nM

D20, VMR, o B SRR e

cel | s Themexizmab ast@ation fei infigidud 0Ompinds (Em@s)tW@odﬂﬁmmd as a
100 k%LrXénta% cﬂ" &Qtﬁaﬁﬁmﬁr a&%tfo rm ad %yf Pfrmc%tum N.The compound
Fol | he exposure perio e sUper nat ant

cont alcmcﬁgratlmreﬁéﬁmas balf Bothpal m@nme@@mé df spaeific ion flux was also
transfg scintillation vials. Scintillation

fluid vvas agded and rel eased radioactivity was

nmeasured by liquid scintillation counting. Wthin each
assay ol At SohRhicACHR SublipEh ver e
averaé‘étgl%&r‘ﬁpa anmount ?%ﬁR% ealllse was conpared to
both a posTheiogh he%ﬁH'rSéﬁY(lie@OWQﬁs dine flerivpd by prquential subcloning
negat iy ﬁl £aP el FM{ fﬁd N tht WasAGieBlall; B6tafb® from a human

per cent ease re Ive to't of L-nicotine. Wen

appr o pmpéﬁrel neyroblastome p SHSY S¥ pellcexpesss 2 sanglinoiksdtdR (Lukas et
wer e dehen 'E‘e’ileﬁeuros-gﬁﬁ 1@%93?55‘%3“ ivation for

i ndi vi dual” conpounds s determned as a
per cent agetiwpan; RH- SW iwells averei wainfained j indprolifpraiye growth phase

L-nic 2 (1991) and
s g O BRI T KoL g oD
was aBsuesherifeet ok, qf ﬁ/wmaqdl tExp.clcher. 87 %6 {198 1)MHu neells Were culﬂlred in
Gangl i ' &:OQ:A% é?a'f eég@ Txﬁ&nﬁf ! l!)doﬁﬁ{L§ 5Y0°}6 Shékse serum
contlnuous I'i ne %y seque tlal subc onlng
(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
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of the parental cell line, SK-NSH which was
originally obtained froma human peri pheral

neur obl ast ona. SH SY5Y cells express a ganglion-Ilike
NAChR (Lukas et al., Mdt. Cell. Neurosci. 4: 1
(1993)). Human SH SY5Y cells were maintained in

prol i {vell ahd pewl Qulidcibage: 86naﬁa1mﬂicm@na@(1obucvme) was added to

pr ot oco Be heri f . _Ne scji : .
D 55k el e ot G Tor gy B R Adgp i loading
Ther . p&ﬁﬂ e}&és@ 8(11199 Wb yemdved hisl the kellsowdré washed iwice with label-free

O T SR Pl LS R

(Hydl meBo4LegaﬁMtNa)z}1Panm S am:lgwwmm MgCh, Innfdogen/Gibco, pH

L-Qu , 00Q un enlc in st to
(1rvi hgfn%”@ﬁ’f“f‘? (29 disih e‘ﬁe cei%lllQ eé?)%pcon?q u{e{%rtcmapMOf
t hey Wébnﬁﬂo&iid?doo QM dcﬂﬂhdonmloyémﬁfexedmepfoat%sun. Following the

o h B R P IARRYP Ky RRERAL (b R PyfChoubied and
r eceptranfepmd\Gh F@clﬂuﬂmn u:alsma§caustlayoedﬂmé| Wiz 861 +and released

o A Mo g Dy LS oL

t he exper |Welnh cadyr vty heavk ghoint hals2 gﬂpﬁtdte; whidhh wert fvereged. The

t he 4 Q t

et or et B R BRI W RollEb R SR ADO R g |ubiTicotine
wer e amicadegitive catroBFdTdr alone) todlatermingtleipeens relgabe mlativdte that of
| oadi Pic ggrl od, excess 86Rb+ was renoved and the

cell s were vvashed twice with | abel -free Dul becco's

phosphat e Whdnf approgriate| doswere{pbﬁﬁ anvieiNalest cRm@qundiwereOfistermined.

%/94(5172%4 H!\%E%rfogen%@]nb ﬁ%ﬁ?go@d{% g{jﬁag %ée?mM as a

di st updscentage 0| the . mmetl aouedtios indyced é)prg@dtmeo dihe heempound

200 o bAubuteyhfi bR o) ML V) b Becifiljol L s aso

super fefinadht cont ai ni ng the rel eased 86Rb+ Was renoved
and transferred to scintillation vials. Scintillation
fluid was added and rel eased radioactivity was

measur ed kanbRY! HeREhiRktionlofBindiRg GIWALiddEnic Weédptols €ach
assay, each point had 2 replicates, which were

aver agﬁﬁcmmmsnwpé of 86Rb+ rel ease was conpared to
both a posjti econt (,100 ot|n nd a

negati ve cotit M p F r l’é’For?%}’[b{}%ﬁdefl n&the™ embryonal
per ceﬂiabdoeiye@&ﬁma g$tattoly et 419 Cuhupioged 10: |8991(1®89)),n;&s us¥den define
appropri.ate se-respo curves of test ¢o

oar o BBBE piond TR ol ot Gy 1 8F Bdeied  through
i ndi Vpﬁuaécom@maqaeﬁbﬁeM) J\Aaﬁarﬁe&oermnmrawa 946 (1991) and
percent age_qof the maxi 15;9 fg%’bl nduc

- ni chikag Pf’ﬁ"@’aefdnﬁm ef' electrop%ysut))nglcal (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.

l

..D

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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concentration resulting in half maxi mal activation
(EC50) of specific ion flux was al so defined. Exanple
5: Determ nation of Binding at Non-nicotinic Receptors
Muscarinic M3 Subtype The human clonal |ine TE671/ RD,

derived f rom an enbr bdo
ot al 130 e reies, 1oe e SaAbSO TR lTah P fraped
bi ndi ﬁsglgiso muhffpms §Dbdcd’ s PdBphaednfiewd Salines 138 M NeCl, 2.67 mM

5! el S ERpndnch S8, RERL, (ESHSL S £ s v

J. Phaviegal/Gibdox pH T#esnd ed ceﬂﬂﬁg@@tsgqop rpm for 10 min. The

o6.  oOPS Oy Herohe et A AR P Ghmale®

(Luther eOnahe daybf theMesay, GRE pelletd Weﬂeaa@e(dmggsp)mdeh wb PBS and

cells ex eI| cotl t
TE6719%%¥€$I3§%% a#Hn “br o(lgus§ g rdg(g ﬁl\l/e]?BgS r Safh final
phas ecoacfitibinngf dpproxinmitilly Hemp rpmtem/mls aifdBboradeenizdd bt Polytron-

ot ol s e AR BY s peoed 3F 1974 @ PRGN 103: 265
They (18519, @ingBbviticsemoniurtnasythostand@d. - 44 - 150 nmm
removed arte paie ST s Ham A uibaHRich 0Pl mebods of

( Dul bB&gkeris ePahspheHiaenddak fmp eme8a257n 846 (9L RB@NB (Specific

Cac1 2%yt -y g Yoot B A R Broggles binding
t hen mmmmdneﬁsureﬂoﬁﬁg ap mmuubatmﬁ ati°@., IiPhimtions were c;:ducted
super patant. was .then suctione

st or etf A tﬂi’b‘&f"d pptﬁan c‘m“m%ﬁ%%“ %g‘&ﬁé&% é;r;»,(eﬁ g final

pel | einsubatiore voliawed , 300 euls uéﬂ@nmedaamm hufeBSvasneBS and the final

centrifu d at 2 ¢ ted b
r e- susPi 8 ?#E’E%B?B Wag ngncen%:}g%lh%nnwas crminated by
appr oﬁlnﬁmnebﬁ/thé protefar mmgmomddlgm@g@nzlzsedﬁhw filters (GF/B,

0 ey 58 Bl ol B B BRSOt e

bow Nidnized waneﬂbdmmmmg @33 thpolytitgtedeimine tFlredubs pefi-gpecifg binding.

mat h%@ch\g@tsér %g%%u Y %ce-%f)fa bq%gr' (gh)é; ?}%L@ E@B—l%(&ﬁic bmdmg was
257: Qéfmfrite Bi)ncluélﬁiﬂf(mBM Bpeedipictive seoping msyleefe@@dleo

) R SR o i

i ncub hicluding s&veﬂdiﬂ‘eﬂemmntraunss ofidirecest orroppendin selpgfed wells. Each
48- wel | mcotl on é&g h
of pr S(fng?nﬁl‘aper V\B| lgzkt% %? tﬁ@gaﬁg &@ n\%ﬂxeé‘bﬂ’é eétgﬂ)dt as €

In a I ncubat1 on vol
300 LconEmanwmaﬁx&mpmmdbhitﬁdnbmd§OHE86§rﬂf sperdficf | HIQNB binding.
conce t1,Q0 [ H% Y08 cRibigted om the ICs, values
react i 1 cox%sgagltr% B aﬂ“%bvgggrtek ngM/L c m the 1Csg
using the method of Cheng et al., Bzochem Pharmacol. 22: 3099 (1973).

Example 6:
Determination of Activity at the o7 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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filtration of the protein containing bound |igand onto
glass fiber filters (GFB, Brandel) using a Brandel

Ti ssue Harvester at 4C. Filters were pre-soaked in de-
i oni zed water containing 0.33 % pol yethyleneimne to

reduce non-specific binding. Each filter s washed
wckforence), odtich Batd @pmeBroially auyilabity ielh deroRERPuS] 41y gMoleoular

was . determ ned by,incl ysi of . - r.adi i
A NiscReCopoBgione sl CAiRlmibf, SHPOR i Aeftied X read the

biﬂh%}éésergxiéxﬁﬁ brof PERAUNIE o\@ 96 G2 1384 ieibplateyas fastcisitdiicega second
seven different concentrations of the test corrg%)un

i .
sebeap ¢ol IBehisitesEathis aseayceant heabsedrio\aESUTRISH MEATUS %?%P‘m"“‘ma‘
triplicate. | es ' e ] onal
e AP R s i
S pr?ﬁhg ? L 3L o vty g using it dJi A5HT; clematlzasttbe diig target and/or
val ues),

reported in nM were calculated fromthe IC%Oh
v alelldines tsit egpresefunstionsd ST CaEgsed o gpnduchinsa5edy: In both cases,

Pharmaco) . 22: 3099 (1973)  Ex : At
ofthg.g:lgm-g%;e jony gléang Is Mrgﬁgﬁﬁpgﬁﬁ’ﬁgﬁgﬁa ibR'%hannels can
a%ﬁg@%s‘a %G?tbs?gﬁa@ i) %eUISILI'Pg; Cé_l’_ss%nghimg nh¢ FRERyssap, the compounds

F see, fo exanpl e, D 00/ 73431 A2, the . ol
caibaitied dreinhtarh barevalueted bipr ithein epidity e Jupgfion. as agonists, partia

reference), which is a.o cially avail abl e high
t rﬁgéaﬁﬁw@n%gﬁyts(%e&fuﬁ‘m&%%s Cor por at i on,
Sunnyval e, California). FLIPR is designed to read the

fluorescent signal fromeach well of a 96 or 384 well

pl at e xa[n?]il%ﬁs twice a second for up to 30 m nutes.
Thi s assay Can be used to accurately neasure the

functi onal .phar . of 0 nAChR and 5HT3R
sﬁ??ﬂ@gyoéglﬁﬁogﬁcggég{'ﬁ% express functional forns of

t he a7 nAChR subtype, usi.ng t 5 K :
the dr uéOIF‘QP S %ﬁV{g? Bresent é}?*fenpgn gxﬂ?ﬁé@%aﬁ@ APfle @Bsubtype in the

I nes express
fungt ShFBatin BaUBEFAR R Hishlaftifiiey f0% Yo7 hACHR subtype.
bo %lg";%{é‘?é lﬁgatf%tgﬁd-g}gt ed ‘iﬁéﬁ icgﬁanneleys are
eXHggﬁ%ﬁﬁxg'hﬁutSbtrEBﬁng: ghdisateBahdt nae of thenedmpeunds bound to a4fi2

produce a robust signal in the FLIPR assay Lﬁi ng the
FLh/ABhBRssbiypes witheoyrpiguiftventiadiinigs dri wiestelGiMean be

eval uated for theily abili to,. . ' . T
parti al OH’Q’BHP‘iSt 9,% ﬁ’re HA¥E ﬁﬂ’ieg?ésry g’t?ﬁ lkﬁéeh g lez‘%gﬁl?ﬁé&lm activity In
supt € Wl BfpeBir&dedtirs afa 18213 VéubyypkS in  human
Coﬁ%%ﬁﬁ%ayzg?dgtgke bé?rés Wigdn(\?/entei én egxtﬁi gﬁ K? val ues

at TERRI/RD Sl Rells)) of anglivi-tybe aeeppiors foBB4tsnbiype Hatthe Shooter

e e o o e T S sP e )
conpounds Qunf 159, i muscle), 1-19% (rat ganglion) and 1-15% (human
ganglion) of nicotine’s response at these subtypes. These data indicate selectivity for
CNS over PNS nAChRs. Because similar compounds had been described by others as
exhibiting muscarinic activity (see, for instance, US Patent 5,712,270 to Sabb and
PCTs WO 02/00652 and WO 02/051841), representative compounds (#s 1,2, 4,9 and
11) were evaluated for their ability to inhibit PH]JQNB binding at muscarinic sites in
the human clonal line TE671/RD. None of the compounds was able to inhibit
[PHJQNB binding, indicating that these compounds do not bind to human M3
receptors. Thus, compounds of the present invention are distinguished in their in vitro

pharmacology from reference compounds (see, for instance, US Patent 5,712,270 to
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NAChR subtypes wth any significant affinity (K
values > 10 M. Conpounds of the present invention
exhibited little or no agonist activity in 20
functional nodel s bearing nuscle-type receptors

(L7 STGH SHROHL YO D0657 Hg WEABHS 1 Py dT @l iBtusicll in their
gangl ion-type receptors (a313 g@g?z in the. Shoo

er
subc| etestuse, of die 3pradieineh é‘*}hs%‘ﬁ?ilt Besition obthe Ly S’wy"le
human SHSYy I?eY R meehl $dmp ouﬁ’cfsn&ftﬁé lpRGen® Mv¥ntbn Jaddpotent o7
(human nusc 1-19% (rat gang ion) and 1-15% (hurman
ganglmunwmoﬂQmeo&ﬂnshgn&bsmmhsbGaﬂwﬂﬁ@éeﬁ§m§ty gontrast, the
These \ R nACHR

Ah e b 8 i brEeap Rl s e SR oS QBT

by ot et areabaractsdstidifttierpgriphseat parvays systeet oraf M nuseaginicreseptors.
|nsta Wele boteMiéal
02/ OO 2 ’5@“8‘5 %{\gh ﬁ%&@g{ﬁ#g g%?sgﬁb\gageconptgund? freating
(#s 1 cermal erveusasystem]difordeey evitheu | nuedueiag fsisle qffeets rassociated with

1 derioh Pl eqe sl Thy THARPC! e 1S o o
conpowAGSRwalstypes lietolegnt offe ide vadety SH-jriiNB i Rerroly, 1) groups and
50 e ek R R e, P i
[ nventam@mbmtemsswelymg@ﬂdh@@wh their in vitro

Pho T il FRIE M5, RMP T fogh i, 4 o
VO 02/ap8882 thatrdeny@odificg®as 411bﬁtxt990ne pid Yagiatigms pfie present invention

i nclu rlet b
3- pyr ?d}cf Ql%sﬁnetu%g@t the E)s{ [ fttl%etﬁ? gﬁ&%ﬁt@a %aé)ic:)hg |ptre|8%nrt1 mc‘),? ntlon can °

1- az aprasiedether ten entecifendy desided; MackwadBeatons 6‘fbs‘l‘th'%°ns and
prese I ppiitafiga t hat
sel ec ?’%ﬂ At{B}{se%I Jﬂf'}ﬁ:;ill tgg@ﬁ{&%%e su B? ?/Fptgés)grbs:é%&c ontrast,

t he conpounds of the present invention do not bi nd
wel | at those subtypes of the nACbR that are
characteristic of the peripheral nervous system or at
M3 nusearinic receptors. Thus, the conpounds of the
present invention possess therapeutic potential in
treating central nervous system di sorders w thout
produci ng side effects associated with interaction
Wi th the peripheral nervous system The affinity of
these ligands for CO nAChR subtypes is tolerant of a
wi de variety of aryl (Ar in Fornmula 1) groups and
substituents thereon. Furthernore, the synthesis is
straightforward, efficient and anenable to nassively
paral |l el protocols. Having disclosed the subject
matter of the present invention, it should be

apparent that many nodifications, substitutions and
variations of the present invention are possible in
light thereof. It is to be understood that the present
i nvention can be
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practiced other than as specifically described. Such
nodi fications, substitutions and variations are
intended to be within the scope of the present
application. -47 That Wich Is Cainmed Is: 1. A
conpound hmmﬂW@mﬁﬂsChumﬁure of the formula: Y Y ZAr

N N CY wherein; i eith ul fur, Zis
either NR ?og°%m8%vg R %506 gﬁé%ﬁﬁ%ﬁ%ﬁ %er absent or a
i nker species selected fromthe group -CR R'-, -CR

R'- CR R'-, -CR=CR -, and -G, whefein Ra and Ware
as hereinafter defined, Ar is an gheppr, et her
carbocyclic or heterocyclic, eithef nonocycle or

fused pol ycyclic, unsubstiimted ory substituted; and Cy
iIs a 5- or 6-nenbered hg '
unsubstituted or substit
bet ween the azacyol e and akabi ¢ycl e can be
characterized by any of thg¢“various rel ative and

absol ute stereochem cal configurations at the junction
sites (e.g., cis or trans, R or S)CWmhereln

i ndi vi dual sre Cy, and the various positions on the

1, 5- dlazatrlcyclo[5 2.2.0<2, 6>] undecane ring, can be
unsubst i t uWdsleither capenvesdiubsti tuted with 1, 2 or 3

substi tuen £ q.9group consisting of

al kyl , alkgﬁsﬁﬁhﬁﬁgfg?geeg%&ﬁﬁ ‘cycl oal kyl, aryl,

substit ut ed iareither abseyt qylaldinker sperips tsple ma fhe| ggupy LR’ R"-, -CR'
hal o ne LR F O ]

“ON, - ﬁ R C%Rgnd 8L vaﬂere& lg%xc’l\l IF{Q &Baﬁerema@gl?&eﬁned,

-NR C(=0O - Rr is an @yl:@)ngj, eitheCgartyogylic or@j(em@ql;c either monocyclic or

m@??ﬂ&%@ W“b%% &:(anN&R?' (O OR

S®R, - soQZMFﬁs R'S; onfign FreroaTpRicering, u&%ﬂbsﬁrvteda?fesubstlmte¢
i ndi vighy ?% Rvee@ch%m: cydlelan®th e@zﬂéycle%ﬂ@ﬁ%hlﬁh’tbmzed by
het er ocycly ary or ary ﬁi: , I's_an inte

from lanyof @e varinus Relatiyp an@bs@@tﬁﬁﬁewechp@mﬁlcmﬁﬁ%%% L2 he junction
functig &tx ofﬁﬂ%Q&éH§|ed versions thereof, and

pharnace Teal acceptable salts thereof.
wherem, individually, Ar, Cy, and the various positions 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 selected from the group consisting of alkyl, alkenyl,
heterocyclyl, cycloalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, halo
(e.g., F, Cl, Br, or I), -OR!, -NRR", -CF3, -CN, -NO,, -C;R’, -SR, -N3, -C(~O)NRR",
NR'C(=O)-R", -CEOR', -C(=O)OR, -OC(=O)R, -O(CRR")CEFOR, -
O(CRR"),NR"C(=O)R', -O(CRR"NR"SO;R’, -OC(=0)NRR", -NR'C(=0)O-R", -
SO,R!, -SO,NR'R", and -NR'SO,R", where R' and R" are individually hydrogen, alkyl
C;-C; alkyl, cycloalkyl, heterocyclyl, aryl, or arylalkyl, and r is an integer from 1 to 6,
or R’ and R" combine to form a cyclic functionality,
radiolabeled versions thereof,

and pharmaceutically acceptable salts thereof.
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-48 2. The conpound of Claim1l1 wherein Cy is
3-pyridinyl or 5-pyrimdinyl. 3. The conpound of
claim1, wherein Yis 0, and Zis NR. 4. The conpound
of claiml, wherein Yis 0 and Z is a coval ent bond.

5. The conpound selected fromthe group consistin %ﬂéf
5- benzoyl2: Theyompdinnt & Cldim 1 whedindZyas B-pyxyluhyb@@ ~pyrigi

>] undecane

5-(2-fl ug ’org%co?gxomdoj‘clannl JVheref?Y a%d ar azat ricyclo[5
. 2. 2. 0<2 46 Thecgoamixnf claim 1, WheremY is O and Z is 2 covalent bond.

52( g BLE%&E‘?@&E@%Q&%&&ME& Ele%owp cc;lnsétu%'o"ilz atricyclo[5
5- (ﬁ-bémwléﬂwndmﬁh)hlﬁ-@yzamwch{ﬁ $0<216>8undeeapait ri cycl o[ 5

5 ( 25@2'#\%” yge n g@ %%?ﬂ%m i 3"1‘”%“‘?7““’55 X 0<|2a62> %‘%nrd fcg?/ec l o[ 5
2. ZSMucﬁaqemb-émdmé-yl—l 5-diazatricyclo[5.2. 2 0<2,6>Jundecane,

5- (35 gzbg&céaﬁa%g@x ﬁm%nw | $i e RiiYorols £2. 04 0¢ Ak | Ol 5
( Mmmmwmmgnﬁysﬂﬂérdqazamyycbﬁ 2280 dungisspes o 5.

-3-yi-1,5-diazatricyclo[5.2.2.0<2,6>]undecane,
Ez-eﬁoéenzgg dm yd azaycyco[ - di azat]rlcycl o[ 5.

2 Mcm?mmbérm’ndms—yl-l S-dlazatncyclo[S 2.2.0<2,6>Jundecane,
-(3s &g&?&gﬁggl &%%aﬁwgdq' ity 529022 83 hidedE,0l 5.

L 2. O >l un

- (456 bramblanzyPr ) pyBidisyiryldi Sdigatyicyolol 52 30526t lrmdegar.o| 5.

.2, %chf) -3-y]- 10[5.2.2.0<2,6 d
- ( 29?420132%1&20 ) - S‘ff r3| i S—dlazamcyc é di a?at?]r%;?:alng[ 5.2
. 2. 0=2-pdohgmady -émgndm—?a-yl—l 5 dlazatacyclo[S 2.2.0<2,6>Jundecane,
5- (35 gﬂé ?ﬁﬁ% oY )y AaiR 19 isDra3atibyclb] 22 8l0 7@ idaeased, o[ 5. 2
>] unde

5- (45{%wé@@mf)3?fysdlp~}mlﬂ45rdlaaatypyck>[552 A0 ZGvndespes: of 5. 2

2 O§ OBz %‘l yndm-3-yl-1 5—d1azatncE/clo[5 .2.2.0<2,6>lundecane,
nmet hyl benZoyl y dlazatrlczflo[S
2 25-&@e%ﬂ]3qm@é};};g@dm— yl-1, 5—d1azatncyc10[5 2.2.0<2,6>lundec

5- (35 <2 62 gmzi DyrRiPIk 8- Bratieyeld[s 2:20< 85 uhdeeate] Of 5

5- ( 4%%@1%}19@@@@@@??-3@%3-%1 $rdigzafricyqlol§ 2 052 8¢ Pondsgaii®o [ 5

- 2. 25| tﬁ&:lﬁél%ﬁﬁﬁt yridin-3-y1-1,5-Giazatricyclof 2.2 0<2,6>Jundecane,
5- (2 Tet hoxybenzo i din i azat

doyc@6?@“2“9*@22ﬂ%$?ﬂﬁhb¥ﬁhbidwgmﬁgdﬁg@ﬁﬁk?@@h?@?@?ﬁ
pyf ' ?kﬁm yl&nébe&oﬁ gﬁ&nh BYEL 8ldirdriccB5R BodA MBI Raasass,

nethoxybenzo
pyr i ii‘(%msthi/’thl"Pe’SZD@D éi’&'ﬂ‘?‘%é?’&ié%%’%@ BOTRfRddempe,
5 ( 25 gﬂ%@ﬂﬁ&ﬂ%@&%ﬂ&@%ﬁd&s@m J5 Qi Ratdeyiiofs . Do, hakdedate) C

5 (3s&pnwylw> “”mgfdﬂr? 35l Lo ipaairieyelolg 220 <BSedens oy

| 0[ SS @3 eQ yl-l S—d.tazatncyclo[s 2.2.0<2,6> undecane,
hy thlobenzoyl Pyrldln 3-yi-1,5-dia atricyc

I o[ 55-£4 Qhegyéhen@ )u?n@e'@gq—%y -diazatricyclo 2 2.0<0 ,6>Tundecane,
5- (25\821 5;8:9&&99{ 3 pybtdys-4 01, SLdidzantcydiofS:20 (A2 & Tubdetgdep[ 5

> undecane

5- ( 3%11&?99%?@@9) §-p>31%ﬁ-rﬂdl Srdigzagioyalol§.2 3052 8¢ Jandssmio | 5
2 25 O gheficd agsﬁ syndm-s-yl-l 5—d1aza1ncyclo 5.2.2,0<2,6>Jundecane,

5-(4- phenylbenzoy % “di azatricycl o[ 5
. 2. 25-(phegyithinh arzeH, é—p -yl-l 5-d1azatncyclo[5 2.2.0<2,6>]undecane,
5- (2- phenoxybenzoyl) 3-pyridin-3-yl-1,5-diazatricyclof
5.2.2.0<2, 6>] undecane, 5- (3-ffrenoxybenzoyl ) - 3
pyridin-3-yl-1,5-diazatricyclo[5. 2. 2. 0<2, 6>] undecane,
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5- (4- pbenoxybenzoyl ) - 3-pyridin-3-yl-1, 5-di azatricycl of
5. 2. 2.0<2, 6>] undecane,

5- (2- penyl t hi obenzoyl ) - 3-pyridin-3-yl-1,5-diazatricycl
o[ 5. 2. 2. 0<2, 6>j undecane, -49

5- (3- phenyl t hi obenzoyl )-3-pyridin-3-yl-1,5-diazatricyc
lo[5 5133h&%@%h®ﬂ€%@ﬂﬁn—3-yl-l 5-diazatricyclo[5.2.2.0<2,6>Jundecane,

5 ( 4 %1' ol Obené-gélé%@né%\{li 5%'1 atx%c%io[S’I'Z ; OQ & atdcreéagé/ ¢

| o[ 5:
E2SQ&aﬁﬂHﬁﬂﬂ@thwﬁ&pyﬁ&dﬁnmﬁmq&w*ﬂﬁzﬂDé&@ﬂwmbgmﬁo[5.
unde
2 3925 PRydig 3y S-disgatuieyclol 2. 202 6xlundecanc, 1 o
2 G{Q-pﬁh])hmﬁgbamdm—&yl—l 5- dlazatncyclo[S 2.2.0<2,6>lundecane,
2 63% D e ar g%%%nzoylpg pyxgdu{h %{.i’ E.d{‘laz&c%]@ﬁ;%ti d&%gi\ﬁhéane
-(2 St(B-ltxiﬂuammﬂsﬁ)hylojd)}Brpmgdn)-s—Sl—pyﬂladammyﬁowll()@ﬁa‘]lmé@?ne
ricycgl < nde ] any
5 (S5 mGsRsReal Eftﬁ Fy e g et
ri Cyél—(b{iﬁneﬁlymnﬁmbmﬁojl)ﬁ}d yl-1,5-diazatricyclo <2,6>Jundecane,
5- (4t kit 6
oyt | BRIk, 5?2??%(:?'%135 gaaa“b%g:g Z;%(@ez i
5- (24 5d4-dmdﬂydaamquey1}&-ym&183-w p-diapat®: 6z pagecane,
cycl 9{55 e ﬁ Yhg i f%i‘ 15- digzatigyelo(5,22 )< 6Jundecane,

5- (3 lazatri
cycl 6{(5c®y®l®my6~3}pﬁldieéa{h-é 5-d1azatncyclo[5 2. 2 0<2 6>]undecane,

5- (454 %”@&g){kﬁ'ﬁ‘%&@ bp‘b?{ﬂéjﬂ)é;h-i 3R P2 Y 820l RuflbRnat |

cyclo

- (2568 Aylivhlobbrzoyl)-}-pPidiy3-yHi fr-dBzatticyslos- 2 G2 Tundsrenco |

- 2, 5 <2,6 d :
2 3% e(? ynﬁﬂ% 2& @p%gp pgil}l 1 5 diazatncyclo[ d% % gat r>I]un ecane
. 2. 3-(B)43- tﬁm]bthmbm%é) -3 pynd1n-3-y1—1 5- dlazatncyclo[S 2.2.0<2,6> undecane

-( 4;62%@@! >)?9a9!§>9%12—2’: ggimﬂy@ Iy B-aBeMhicybiofs 28 8- ina¥ehe |
- (3 54naphibid- ﬂcadmsyﬂmmdmww Pdfiegatdeyplpl52. 50 6x g ecars;
5 3
SEi i nggﬁa?&bﬁglgggﬁ b ?}E‘%az 2.918<2 6>] undeg%#(lea
( 3 SAthien-3-ylcarbonyl)-3 pynd1n-3- %/1 ,9-diazatricyclo[5. 22 0<2 ,6>Jundecane,
I il gﬁ%&?%ﬁ%g% bgyﬁd&% Ik His R 3anidyeib 2. b 2z ayGhg) [ 5
n éﬁbﬁnhoth.wwwmbmywypmdm&-ylw Srdigzagricycio[ 5.2 3052, 8 Jupdegaue,
a1 Syerpoog 300 i
5 527-meﬂlﬂmb§nqoﬁmaile%ﬂ¢ﬁébony -3-pyndm~3 -yl-1,5-

Q%E%m% %L mk&ﬂﬂ&a&yﬁﬂ&j' n-3-yl-1,5-diazatricyel

undeta

O'II\)U'II\JO'II\)U'I

o

(
[5
-(na
o[
s

t ﬁf(émrnsiogrwbarbwy+3)pyadxp;3ryldbﬁ-d@avﬂcycio[w a0a%elrdegaug-

- (

LS. i ti

(furan 2- y? 3&%&ﬁﬁﬁaﬁd m?FF up“mmsmgo 5-di azatrjcyc

[5.2.2. Cﬁf@h@y}agﬁﬁ]é@@pmdm-&yl-l 5 dlazatncyclo[S 2.2.0<2,6>Jundecane,
-(

b bpoV s eazat r
v ?3@&%&%&8@ 2# FRIRO, 9- a1§za@:}65ré19t'5 B33 6> fun @l

-( béﬁ%ﬂhqnwamp@oyl)ém@nﬁm-lé digzptrigyclp]$2.2.0<2,6>Jundecane, and
| - y]%ing alz&tﬂéj,@ﬁ <2,6>Jundecane.
5-( 7539?%&@%0??120 u?ﬁag y?ggfggﬁyl ) - %@Fl %|2n6 -yl -1,
5- di azat? IAWMP@E@ Sﬁle@ed(ﬁ&@ @ﬁwm%&mﬂgo nd
5- (1Hi ndol - 3-yl carbonyl ) - 3-pyridin-3-yl-1,5-di azatric
ycl o[ 5. 2. 2. 0<2, 6>] undecane. ©9- A conpound sel ect ed
fromthe group consisting of
5- (phenyl acetyl)-3-pyridin
3-yl-1,5-diazatricycl o[ 5. 2. 2. 0<2, 6>] undecane,
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5- (di phenyl acetyl)-3-pyridin-3-yl-1,5-diazatricycl o[ 5.
2. 2. 0<2, 6>] undecane,

5- (2- phenyl ppropanoyl ) - 3-pyridin-3-yl -1, 5-di azati cycl o
[5.2.2.0<2, 6>] undecane, and

5- ( 3- phenyl prop- 2-enoyl ) - 3-pyridin-3-yl-1,5-diazatricy
cl o[ 5-N\2plnflsathanioylapieidinrieyl-1,57diaAtricyiel 6.82@<8.6 lwadeeate,

frorr]g}qgﬁ%/ rou%gﬁ%?rb%{%a{)giﬁ& §0§}| 1, 5-di azatricycl o[ 5

2 2 dBRNEYHUSALAES>Tundecane,

T Ak ok i o

5- (I\Idléaﬂa:uﬁdydoﬁm;ﬁﬂwéﬂcmw) 3- pyr| di n-3-yl -1, 5-

: azg\m (%‘ﬁﬁér?%ﬂegy‘ﬁa@@‘%@ P8 By dine 3yl -1, 5-

d| az diaratioyclb 5] 252. 025> (Dgiwsgey ndec ane,

5- (N'!(l%-(f hglro?%ggﬂ%}%ﬁ@%pﬁ 3§Upyr| di n-3-yl -1, 5-

dlazatrlcyc undecane,

5- (Nd@mwmm@ﬂﬁ@éwmw) 3-pyridin-3-y1-1,5-

di > _yﬁ{bgp
| azgm( @g%%%%%yl Qﬁ) anoyl )-g- pyr| di n-3-yl -1, 5-
d| azdlazah@qyelbﬁzﬁw;_ﬁ W%ndecane

I ddin-3-yl-1,5-
d| az ai((l;%l (Eyﬂl o[ 5. gy‘%}b %%B}ggﬁ&n%déncgﬁlgw

5- ( Ndiazatiigy, \6tuadesaroy| ) - 3- pyri din-3-yl -1, 5-

d a PSHEE
| Z§?\I(grorm h%lg?/‘;rbgg? Z%rgyl) %E}pyrl di n-3-y1l-1, 5-

d| azdwéi elo} 22 020>pud®stendecane,
5-( indims i1 5di n-3-yl -1, 5-
di aglglt ricyclo S&)é/b OQB%g?%ndecaﬁe
S(Wﬁﬁwwg;&v dndeeAdy | ) - 3- pyri din-3-y1-1, 5-

di amn -1.5-
|azg f(g_gk&{ h&? car bamagllﬂ pylr}csjl n-3-yl-1,
d| azéﬁ?@t’é@’é 35%/@@26> WB‘J‘%ndecane

5- ( Ns (=03 daph dﬂfc&% % JyBr,pyridin-3-yl-1,5-

di azatricyclo 6> undecane
d1azatncyclo[5 20<26>] ecané,
5-(N-(3-iodophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
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-y1-1,5-
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>Jundecane,
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5- (N- (3- net hyl phenyl ) car banoyl ) - 3- pyri di n-3-yl -1, 5-
di azatricycl o[ 5. 2. 2. OQ 6>] undecane,

5- (N- (4- et hyl phenyl ) car banoyl ) - 3- pyri di n-3-yl -1, 5-
di azatricycl o[ 5. 2. 2. 0Q 6>] undecane,

5- (N-(2- et hoxyphen}/I)car banmoyl ) - 3-pyridi n-3-yl -1, 5-
di azafriNea )@@mymm@né-yl-wa

5- (N- GRz gg m)ggj yl)-3-pyridin-3-yl-1,5-

dlazatrlc clo[5.2.2.0<2, 6> undecane
5- (N B4 1’1‘?8’%/%@15(9?3}1@840 idin3-yby:5+ di n- 3-y1- 1, 5-

di 8z b 5b16]52:220<3.69Adfade ndecane,
S—(N—%ﬁNrret h t hi ophenyl ) caf banmoyl ) -

yr| dPT42-ypst IlﬂBQPhﬁ%YQ%¥qﬁn°dpérwpgn2~ﬂ-lﬁ<2 6>] undecane,

5- (N §idz &1 5t2tygzglg rbamoyl ) - 3-pyridin-3-y1-1,5
- di a%_?@ﬁ?gczlmo Zg]gﬁg&%% undeoane,

5- (N sty Péfﬂa@ma}r@ Beyodin P18y ri di n-3-y1-1, 5
- di agiadatrcgalers 2LD<2 62uARRa>] Undecane,

S—(l- ENE‘{;E‘?%{’ ll;]oi)neany car barr]g%I) 3- pyr| d| n-3-yl-1, 5-
di aza paEdipg-yl-1,5-

g (Mx&aﬁhmwn@ay@]agaebﬁmes yg) 3-pyridin-3-yl-1,5-
i aza <2, 6>] undecane,

5- (N%’@'%‘f?%ﬂh‘?ﬁﬂlﬂ“’q Min-3yIdGi di n-3-yl -1, 5-
di azaduizlaﬁijtydld[[i52@<Z6£]E€de@ah]aundecane

gl glz\l-{ﬁ% )iégéﬁ)gz\_g@rbanoyl) 3- pg/rldln 3-yl-1, 5-

5- (Ndl&ambﬂwzxyphemijwaaamyl) 3 pyri di n-3-yl -1, 5-

gl azag&g%@ﬁ <2, ?t}] undecane1

(N R DPRBFI A1y r i di n-3-y1- 1, 5-

di azatiazateigelopf. 22 B<26:Qﬁ:iﬁe&h} undecane,

_5 gmééﬁppa%qx&%os%lggg%&ﬁar banpyl ) 3 pyr| din-3-y1-1,5

5- ( N-dizBatribyeloys.2.hoapdraimaedaegr banoy! ) 3 pyridin-3-yl-1,

) 5-(N-(3-phenoxyphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Tundecane,
5-(N-(4-phenoxyphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(2-phenylthiophenyl)carbamoy!)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(3-phenylthiophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(4-phenylthiophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N—(Z-cyanophenyl)carbamoyl)-3-pyridin—3—yl—1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(3-cyanophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
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di azatricyclo [5.2.2.0<2, 6>] undecane,

5- (N- (4- phenyl t hi ophenyl ) ear banoyl ) - 3- pyri di n
3-yl-1,5- diazatricyclo[5.2.2.0<2, 6>Jundecane,

5- (N- (2- cyanophenyl ) car banoyl ) - 3- pyri di n- 3-y1-1, 5-
di azatricyclo [5.2.2.0<2, 6>]undecane,

- (I (ANCURDABIRMMC MMM A di 1 3-y1 -1, 5-

di azatricyc >]uUndecane, -52

5- (N@W@V%EL‘{%%%@MWI) 3-pyridin-3-yl-1,5-

di azatsiiNGy Siflormettd, e ST oo @ din-3-yl-1 5-
5- (N-(2- trlfluoronet % phenyl anDyI)
pyri didigzausyclols ﬁ?@?clo[S 2.2.0<2, 6>]undecane

5 (N@P(thiuﬁﬂdamw yg %ly) 13- pyridin-3-y
-1, 5- dlazatrlc el o 2. O< 6> undecane
( N- diezatrigyplol P HPress #6@%y| ) car banoy! ) - 3- pyri di n-3-y
-1, 55l %Jot&aemy%élyﬁe&’ba&s&) O3 HaA8GANS.
(N— (2- dlnet an1no nyl)carbannyl) 3- pyr|d|n 3-yl-
1, d@ﬁ?@%?@@%%ﬂ?ﬁ decde®? 6>] undecane,

NS D1 A B Th B ByBipyridin-3-yl -
- |:ﬂa:113atrlt:c%:;z/:l jﬁ;ﬁgﬁz 0<2ﬂ§ ?%cgnie

zafgicyele %carbannyl) 3-pyridin-3-yl -
gi(R &Hfm&ﬂ&yﬁnﬁxﬂ@h&yﬂea%&oﬁ PEEE3RE1,5-

(
5
(N-
5-

N- (2- et hynyl ph b 3- din-3-yl-1,5-
ézaéaame ol B 58 s a”‘éécéne pyrfar- 3.y
(N-63N E(Udmyﬂymaﬁﬁaph DéabRmeY)-3-pPridiyBiyli,B- 3-yl - 1, 5-
a
(
a
(
d
(

5
|
5
5-
1
5-
1,
5-
di
5-
di azatf cIo 5. 0<2, 6> ndecane

5- N—@ﬁz &:ﬁi% Wﬂk? yl)-3-pyridin-3-yl-1,5-

di az asrqu-gihﬁyi@hgn}i’)ﬁﬂﬁﬁnl APy 3 3@6{-};!-,1:35- i3]

5- (N 4-dichl o car bamoyl ) - 3-pyridin-3-yl-1,5

i adBfaiicle %(?%6%5%@2&‘6%] undecane,

N- 6-4N43-@ibssiphenspiitamdy)) GasyHaiamysiis3- pyri di n- 3-y1-1,

di I %zaattéclyc X[%lz 4 05<2%>fun8ef:§ne6 >] undecane,
5-(N-(4-ethynylphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclof5.2.2.0<2,6>Jundecane,
5-(N-(3,4-dichlorophenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
5-(N-(2,4-dimethoxyphenyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>]undecane,
5-(N-(3.4,5-trimethoxyphenyl)carbamoyl)-3-pyridin-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>Jundecane,

5-
5

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>Jundecane,
5-(N-(4-bromobenzyl)carbamoyl)-3-pyridin-3-yl-1,5-
diazatricyclo[5.2.2.0<2,6>Jundecane,
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5-(N-(3,4,5-trinmet hoxyphenyl ) car banoyl ) - 3- pyri di n- 3-yl
-1,5- diazatricyclo[5.2.2.0<2, 6>] undecane,
5- (N- (1- napht hyl ) car banmoyl ) - 3- pyri di n-3-yl -1, 5-di azatr
icycl o[ 5. 2.2.0<2,6>]undecane, and
5- (N- (2- napht hyl ) car banmoyl ) - 3-pyri di n-3-yl -1, 5-di azatr
icyclo[5.2.2.0<2,6>]undecane. 8. A conpound sel ected
fromthe group consisting of

5-(N- (4&@%&%&&0 ZyLI%Q{Héﬁ{C?W@-pﬁrdwgiyﬂl B-dBaziiiricicl 615 3. R, 6:4] Giydicane,

<2, 6>] undecane
5-(N- (15pt(dﬁy(eﬂhy16mrhmbewt9+p)yuémbhmy$ -Hiazgatfigyciafp.A241<¢|6>jurglecane, and

5-(N- (dgéftaezﬂy%{é C &%@ﬁ-ﬁyré&? bgg dec?akll%ﬁl%[g? 2, d0<2 6>Jundecane.

? 0111 gar @YZC@JIﬁ\'lcmleFéll{51s2ab3elq<2 6>] undecane,
1 pheny et hyl’y car barmoyl ) - 3- pyri di n-3-yl -1, 5-di az

anr wqyﬁkméﬁzuﬂca’l cOmpo§tincaheraiTg,a madma@u(ﬂmal(cdqrg@h eny/& compound
ethyl )ca rba noyl)-3-pyri d in-3-yi-1,5-diazatricyclo

of any picldims 12 6>] u ndeca ne. 9. The conpound of claim 1,
Whenglihea Jo?hp%ﬁﬁg 0k an%gne éf BhAsRe WEHe%EmﬁQ&Q%Sbftd H\@dlcament
conprising armaceutical carrier and a conmpound

for tredtitig &f c&htadl WEer\lotE; syblem Wisbraér eharanvdeeddbyfanaalyeratien (Dri normal
claims 1-9 in the manufacture of a nmedi canent for

neuroteansmitieidgelgaseent ral nervous system di sorder

ﬁgaﬁgg :ug#%gg {“2%/1 \?Efn%knt ﬁ'nre%%étqg_dqepvcﬂjg SVSI?!F sorder is associated with

ease use o

deficieNdyIf @hBlineN@ofaeiihé, dordfiaphiifie alid/of Brrdtamat. der is
associated with deficiency of choline, dopam n

A8r §|be riephf tlpien a\hdwlmerre@ethgtcemﬁrai neqvpus Wﬁéefl]sdés%‘ferd? shlested from

h I
the grog&cgef:gc&\egf é)tﬁ?—g?rﬁg ‘{ﬁ’%ﬂﬁ'}gg qs%% éfzﬁ{ﬂ'n%k g%&ggsre ' &nile dementia

(demerﬁﬁar@f%é AlzhEifer¥ ‘t?p’é? Shich- ﬁwlreﬁttr@erméatﬂl ABBSelateds@Mdraia, Creutzfeld-
denmentia (denentia of the Al zheiner's type),

Jakob dnseasemuakfsaiuxeasej @arkinsonismAnchaing Parkingonie #émﬁea'-ewv body dementia,

Cr eut zf el J b di Pi ck
o A B Lo Aa5 s PR, ok e, g mon

attentlﬂﬁ%ﬁélf Bisordlf, OfHxRA | dRleRidP s@tdphRAfa, RRbF¥4sion, obsessive-compulsive

ngton's ‘chorea, tardive dyskinesia, hyperkinesia,
disordei@amdiTourattd’esyndoomelef i cit di sorder, anxiety, dysIeX|a
schi zophreni a, depressio bsess e- conpul, si v

dfsdlsgef @ capwornd pEapyore ggla@lpgn]e inthe réufﬁﬁtugf of a medicament
for trééqgmgo E}ES\I, Cglr'fégg%{tn‘?%] etl&tjec'dgll-nqg 1-Rotifing NReGRpHitBGTA econtrollmg

or treat paln preventlng t1ssue

inflamrBteRgMd/¢H covtreiling anglogemesist. ect i on, control i ng
i nfl anmati on and/or controlling ang?l ogenesi st .

e
RSB P LR NRRE ol (K D TR S

neuropg{hl ain, %@8}0 gg'lcnga r(i) chronic pain and inflammatory pain.

16. The use of claim 14, wherein the pain is neurologic pain.
17. Use of a compound of any one of claims 1-9 in the manufacture of a medicament

for mediating the inflammatory response associated with a bacterial infection to inhibit TNF

production.
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neur opat hi ¢ pain, neurol ogic pain, chronic pain and
inflammatory pain. 16. The use of claim 14, wherein
the pain is neurologic pain. 17. Use of a conpound of
any one of clainms 1-9 in the manufacture of a
medi canent for nediating the inflanmmtory response
associated wwth a bacterial infection to inhibit TNF
production. 54 18. The use of claim 17, wherein the
bC tRE Lgd of CHiRA WRerehh the DaBRHS! infet®ad is aBepsisinfediten.use
of claim17, further conprising the coadm nistration
af9. dhe ainé bhilat 17, futhescomarisiag thet corfiministrationeh ag pntipiotic and/or
conpound of any of clainms 1-9 in the manufacture of a
anantifdft-cament for i nhi biting angi ogenesi s associ at ed
Wot NydeUdiy ccg'ﬁlﬁlwna-of%%y of RRIMHS 2-9Gh thé MdnulRturt of bhRédicament for
conprising the coadm nistration of an antineopl astic
inhibitiag @ Agiogerdkio assaciyteGiwitmtunimrigoowth22. The use of claim
20, wherein the conpound is admnistered Jocally to a :
olnigseralm 20, UL CaPIAGR I SRt STHAN plprh Sntheoplastic
r QW ! 3. A pharnmaceutical conposition
agent%%%]\gﬁ%m{bgfza compound of any of clains 1-9, b) an
gt | THROWeAS difimae Wheddid/tbe camp&@id isrdunbnistered woally t@)a growing
a pharmaceutical ly acceptable carrier. 24. Use of a
tumor ootepeanillans bestsurionadigg agrAVIRE 1YWY i n t he manfacture of

di.cament .fqr _inhibiting.a7.mediated cytokine
razépza@?.rmiqfumrﬁéorgéﬁ%{égﬁn%&ggn%zogﬁpositi on of any one of
q)gicaﬁpgm&j om?roeaai,ﬁshgg,con'pound i s radi ol abel ed. 26.
The conpound of conposition of any one of Clains 1-9,

wh enentinedpiastiongeotiand/ok 8 YEEF-dudibitor@ndi gF 76Br, 1231

ofr "|. 27. Use of a ound or conposition according

tcs,&aQh?”&ﬁ?@”%‘faﬁ@%ﬁeﬂ@%%—r%"i'eﬁ'the manuf acture of a

gﬁ.agﬁ@tof £ QbmEbGHFHNY Dna of ERIMAL-9Ne Eheomanfastateeoh a medicament for
I sorder or tor nmonitoring selective nicotinic

inhibiting aZmheatiated bitpliee raléasa. pati ent. 28. A conpound as

dgg ! ner%eicgm?)gzné) greco%fnpo%!t%inncﬁ a}\\_/ %ng Of ciits i—g, \Dﬁgjem thE compound
is radiolabeled.

26. The compound of composition of any one of Claims 1-9, wherein the compound
comprises C, ®F, "®Br, 1 or *°I.

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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