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ARYLVI NYLAZACYCLOQALKANE COVPOUNDS AND METHODS OF

PREPARATI ON AND USE THERECF Fi el d of the Invention 5

- The present invention relates to pharnmaceutica
WONOeRI78ISHNS | ncor porati ng conpounds capablRETAS2004/606530

affecting nicotinic acetylcholinergic receptors

(nAChRs), for exanple, as nodul ators of specific

nicotinic receptor subtypes. The present invention

condi (ARRLVRVHEAZRCECERAL KAk COMMAPRSAHE 6D o
associ ated w th dygEpORATION AND e PRERESE and 10

aut onom ¢ nervous systens. Background of the Invention
Ni coti ne has been proposed to have a nunber of

phar macol ogi cal effects. See, for exanple, Pollan et
al., N Engl. J. Med 33telgefithgiuyeptiong,)  certain of

15 those gf f .can. | f . .
nchr ot 1 angh 2 Pe 1 BB TS Bpaln bl Bl Sy oporans
doparfoigeuniiapidild W aifécdinenicdicatayitaliamde GtaptoadRAChRY,ON
adm ni stration of nicotine has been reported (Rowell
et aforexguplolasmodiiaters ospecifibgdcotii¢ ogepfor swbiypee rThe pregint |

J. Neuroche : 1123 88) ;. Sandor et . LBrain
R TR 3y s 4 Fot T s, sy S e
A7 7 QRofade padiculkh thodd hssBliated WHHIPHABARGO ofiRe s BREO! -
21:1829 (1972),; ry et al., Arch. Int. Pluarmacodyn.
Tioer an@8miOdervdud Yéidns. and Toth et al ., Neurochem Res.
17:265 (1992)). Confirmatory reports and additiona
recent studi es have included the nodulation in the
Central Nervous Sys (hPhe Bf nEbAa™t e, nitric
oxi de, GABA, takykin?ﬁ%?&kytdﬁgnes aﬁ pepti des
(revi eweNitainBhis®aén pebdposdd.to hate ¥ nukleaci phaadacolGgcall ERects.
(1997)). In addition, 25 nicotine resorted
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R T L o P 8 ke
PCTI h58084iire Mep@hine, DaBfiadplirif, scdtoniind ighitae:ed upoBi ochem

& Behavi or 46:303 (1993); Harsing at al., J.
administration of nicotine has been reported (Rowell et al., J. Neurochem. 43:1593

(1984); Rapier et al., J. Neurochem. 50:1123 (1988); Sandor et al., Brain Res.

567:313 (1991) and Vizi, Br. J. Pharmacol. 47765 (1973); Hall et al., Biochem,
20  Pharmacol. 21:1829 (1972); Hery et al., Arch. Int. Pharmacodyn. Ther. 296:91

(1977); and Toth et al., Neurochem Res. 17:265 (1992)). Confirmatory reports and

additional recent studies have included the modulation in the Central Nervous

System (CNS) of glutamate, nitric oxide, GABA, takykinins, cytokines and

peptides (reviewed in Brioni et al., Adv. Pharmacol. 37:153 (1997)). In addition,
25  micotine reporiedly potentiates the pharmacological behavior of certain

pharmaceutical compositions used to treat certain disorders. See, for example,



Neur ochem 59:48 (1993) and Hughes, Proceedi ngs from
Intl. Synmp. Nic. S40 .(1994). Furthernore, the
neuroprotective effects of nicotine have been

proposed, see, for exanple, Sjak-shie et al., Brain
wo00402¢75295 (1993). Vari ous ot her 5 benefi ®CaiUS2004/006530
phar macol ogi cal effects have al so been proposed. See,
for exanple, Decina et at, Biol. Psychiatry 28:502
(1990); Wagner at at, Pharnzacopsychiatry 21: 301
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(1982) and Hanon rends in Pharmacol. Res.
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(1999): Holl'aday et at, J. Chem 40(28): 4169

(10997); Béminwrompoatls thﬁcar@ﬁ BACE%QI&VWPJ@ EHGBY 25 BTG uAGl
94/ 08992, PCT. WO .96/ 31475, P 96/ 40682, S.
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5, 59%%1@1\/&197@&65( 4t tammenic 804, & éDh%R’émﬂﬁ 191008}, and
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I epoAiresic &al. @pr{g;uparvwdmh@rﬂm 79$806); Bewhertfleedt, .ng a
wi de_vari et CNS di sorders. I ndeed, a wide varjety
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20 5,597,919 to Dull et al., 5,604,231 to Smith et al. and 5,852,041 to Cosford et al.
Nicotinic compounds ate reported as being particularly useful for treating a wide
variety of CNS disorders. Indeed, a wide variety of nicotinic comapounds have
been reported to have therapeutic propetties. See, for example, Bencherif and
Schmitt, Current Drug Targets: CNS and Neurological Disorders 1(4): 349-357

25  (2002), Levin and Rezvani, Current Diug Targets: CNS and Neurological
Disorders 1{4): 423-431 (2002), O’Neill, et al., Current Drug Targets: CNS and



Ki kuchi et at, 5,672,601 to Cgnarella, PCT WO
99121834 and PCT WD 97/40049, UK Patent Application GB
2295387 and European Patent Application 297,858. 5
CNS di sorders are a type of neurol ogi cal disorder. CNS
dicswoadgss2 can be drug i nduced; can be attridIvVEsd0o8006530
genetic predisposition, infection or trauma; or can
be of unknown etiology. CNS di sorders conprise
neuropsychiatric di sorders, neurol ogical diseases and

ment a Iln r

e bGP B 0 SR 0B SSRGSt g,
and  cRigAint ét\ﬂa_m 601 io\C3, ﬂd&ﬂ@ )PESVO 9I/DRBE atiP AT WO
several CNS disorders ose clinical manifestations
have Hé604% UK atsatt Applicaion GRIS295387 enddniopenn Patent. Application
di sog?g?r resulting frominappropriate |levels of

neur Anitter rel ease, inappropriate properties of
neur ot r angfk ikl e &@%&f& '

i nteraction betm%é%gﬁe rg§$§%s tté?g%an&ﬂﬁ&hﬁk%mﬂm

neur cltugdmiundd; taarbe atdtmed togeagtic phadispdsition, E¥ertidh SO¥AIRNG Sor
can be attrl buted to a deficiency of 15 acetyl choli ne,

d 0 p alfithes of Refmapn efigheyi (NS disarders carenrise monsychemadlsar@ry

r d
R SRR e a8 e LR e TR g
( derreaiavfamp&sdrm Hoaitok BBdrdess M@s@muvwc@ve didofRFsClhere
denenti a, AIDS-reIated denenti a, vascul ar denenti a,

P eumiphevcr! OMR disordets whoss elmurai mkmtstsnos@webeen attributed to
Par ki n |ncI u Par on s dis e, . Lewy body
%0 QENB Gy Becbfiatelise SRR ep g of

Hunt héi‘l%u‘aﬁbnﬁtt& i’é%ra@ mahﬁ‘&ﬁi"i‘aﬁé%r(%&%lesdd{ @8- Sransmitter receptors,

hyper ki nesi a, epilepsy, mania, attention deficit
di sondér ;naammteynterdgtsh botvesn newotringoitthrs e 1@yrotransmitter

depress obse ul sive di sorders and

Tour EFPEr %’o‘?‘i‘%‘rﬁ‘s"rgﬁgﬁg@ bg giribpted R dsiiciency pf nAchRs
Qﬁ%&{ vous 25

gstb%%r@cwgﬁ% lﬁ| g?%%egﬁdg%n o? SU tﬁ{? pes is

het er oge Relatiely common CMNSaifsosierstidvinde pmmrylp Ganentih Ghrlyposet
predominant in vertebrate brain are a4p2, and

a3 RA keI s Siserss)pseaiiesdemprtip im@mﬂ%@éwerméwm-
t hos,ﬁfmvah%fﬂzﬁ@i .ﬁmeﬁ?ad%eﬁémt. Nasdth QRS cRARRY Axs ©

a3(i4 an ose
disease, Pick’s dl_sease, Parkinsonism including Parkinson’s disease, Lewy body

20 dementia, progressive supranuclear palsy, Huntington’s chorea, tardive dyskinesia,
hyperkinesia, epilepsy, mania, attention deficit disorder, anxiety, dyslexia,
schizophrenia, depression, obsessive-compulisive disorders and Toureite’s
syndrome.

There exist subtypes of nAChRs in both the central and peripheral nervous
25  systems, but the distribution of subtypes is heterogeneous. For instance, the

subtypes which are predominant in vertebrate brain are 0432, o7, and a3p2,



neur onmuscul ar junction are al0l16y and al(3l8s (see for
i nstance Dwoskin et al., Exp. Opin. Ther. Patents 10:
1561 (2000) and -Schmtt and Bencherif, Annual Reports
in Med Chem 35: 41 (2000)). Alimtation of sone
WioCIb4/0182 conpounds 5 is that they elicit vardmus004/006530
undesi rabl e pharmacol ogi cal effects because of their
interaction with nAChRs in peripheral tissues (for
exanpl e, by sti mul ati ng nuscle and ganglioni c nAChR
subty Id be, desj ableto have co unds,
corrpo‘gl? a% r?ﬂfldﬂla’d’% © BYMIWIE aﬁ‘i‘?t‘#@? and tise of
treat [ I :

i soriiaen }‘@‘ﬂaﬁﬂﬁw P 18 RO Bk oo 8.
t hes eExpQ0 k. TheCPAEns M0 E563 (2000) ma Sytamitt dnd Bexbhielit, nnual

ni cotinic phar rracol OQX W t h a beneficial effect on

t he dlerrachre R Pféﬁ’inﬁgwqfﬁlquq@pounds

3 ase?ﬁﬁ*hegre%‘flp ﬂ@%ﬁg&fﬁ‘j""""c A EAR) A RS "
NACh Fgractioh wivh HAGRK s A b&ﬁjhexbﬁlsbueg Hbﬂéxﬁﬁ;ﬁé bkneulitdg muscle

provi de conmpounds, conpositions and net hods that
af f e and @NSidniendChBsubtyrebo Uit wasiddheidedivabln td havexdolnpowridng 15

t hose receptor subtypes which h ve the potenti.al
e E A B Bod o g aad %ﬁ@a@ng Riioss Fondfion &
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The presen i nvention pro conpounds
donpdioiiérg Reheiic comphmdsexhibitnivatinic pﬁanndndogyrmdm beaefic20
The present invention relates to th

v i ny Pg%@}/@? EHP rRARER&8p BRAT e fB\‘cuo’PBﬁ phifeCN9) but pithogt 1y
pcrr CoBal Rl e % o A HERAS St fr
geoneNSYACERS! ItfAould B@dier bdtagllpdtsikablero pbvide compounds,
compositions and methods that affect CNS function without significantly affecting -
15  those receptor subtypes which have the potential to induce undesirable side effects
(e.g., appreciable activity at cardiovascular and skeletal muscle sites). The present

invention provides such compounds, compositions and methods.

Sumﬁ:ary of the Invention
20 The present invention relates to the vinylazacycloalkane compounds of
Formula (I):
Formmla I
wherein:



Xis nitrogen or CGR2; Rl is hydrogen, C, .6-alkyl,
hal ogen, -OR4, -NR4R5, or -SR4 when Xis CGR2 and
hydrogen, Cl4 al kyl, -OR4, or -NR4R5 when Xis
nitrogen; 5 R2 is hydrogen, Cl.6-alkyl, aryl,

WY boodbrses2al Kyl , Cl. 6-al kyl -aryl, heteroaryl per/us2004/006530
heteroaryl - Cl-6-al l cyl, heterocyclyl,

het er ocycl oal kyl, cycl oal kyl, polycycl oal kyl, - OR6,
-NR6R7, -SRe, -SOR6, or -S02R6, each of which can

optionally be substituted with 1 or nore substituents
sel ect ed ftheowmavirdingigetgsents eatiablegepmeityNFior Z) abpyt the dpple bond;

COOH, - O R6, -NR6R7, - NHC(O) R6,
Nl NR?R%%?“"—‘%% RE. 10 - SOZRE, H-C(NH)SOQ%,
- SO2NRERS R* 1{HyRob¥R0 BB alkyi HeloRnROR*, HORY B6.SR e X is C-R?

heteroaryl, ornyl, trif] uoromest hyl ,
trifl aciydogdnyCsmlkiarOR’, ot-NRR when#ds tissggiand  C1- 6

et or bary K BEToRTRG gt ot ColtPar hecromry,
h K :
e DePe g Sl o ety AR Bty -

are, ORY Ry esrY SORAE FSBRF) eavh ofwhioh ednlopticnalRGheanisstim®d
are, independently, hydrogen, Cl-6-alkyl, i{‘%al , p
ar y| - @itnl ermops substieps selestag fronhalogem AFN4 -NEa ANHy, KL, -OR’, -

het er I etar | Yalsky |- O3 ¥ _opd0. 6
ool yc@@‘%“g’aﬁ?@ SGIAOHE Iﬁ%ﬁ@%ﬁ OhmH SO,
S ups t isbLHee N0 RE, STENRIRIONSNRAYS INHO(SIR' S0B8,RT ko)

fromthe group consisting of halogen, Cl-6 alkyl, Cl-6

al koxieferoaryCiXprmyh@ifluoronethyl, trifidorompbpisplfan Goxdiflwomomagthoyy and
-C(]\II(:(L}Z, fornmyl, trifluoronethyl and
triflGsP88et hoxy, wherein the Cl.6-al kyl ,

het er ocychyy hydgggefgrgqgran@ AFHCAL Ayl GoRHAS1 CABIGE 25

substituted wth from 1-6 Substituents Selected from
t he growpyddristesryamlkyl, cyeloally] or pelycycloalk®; - NRSRO,
VB 20041 DRSS REB004] 006530 O(=0) NGRS, |
: ngq:%)s’&fbeﬁvgnﬁ A4Bs, -C(=0 ORs, -(QL2)gORs,
A 1’14 and R are, independently, hydrogen or Cy.g-alkyl;
R® and R” are, independently, hydrogen, Cy.¢-alkyl, aryl, aryl-Cy.¢-alkyl,
heteroaryl, heteroaryl-Cy.¢-alkyl, heterocyclyl, heterocyclylalkyl, cycloalkyl or
20  polycycloalkyl, each of which can optionally be substituted with one or more
substituents selected from the group consisting of halogen, Cy.¢alkyl, Cy.¢ alkoxy,
-CN, -NO,, -NH;, -OH, -COOH, -COO-C;.¢ alkyl, -CONH3, formyl,
trifluoromethyl and triflucromethoxy,
wherein the Cj.¢-alkyl, heterocyclyl, heteroaryl and aryl groups can be
25  substituted with from 1-6 substituents selected from the group consisting of ¥, Cl,

Br, I, R%, -NR®R’, -CFj, -CN, -NO, -CoR®, N3, -S0.CH;, -OR?, -SR®, -



OC(-O NRBR9 and -NRsC(=0) Ors, where R8 and R9 are

i ndi vidually hydrogen or |ower alkyl (e.g., Cl-C6

al kyl, preferably nethyl, ethyl, isopropyl or

i sobutyl), an aromatic group 5 containing species or a

SHPshidised aronatic group-containi ng speci epCT/uS2004/006530
(substituted wth one or nore of the above

substituents). Either R6 and R7 or R8 and RO can al so
forma Cl. 1o cycloal kyl functionality (e.qg.,

cycl opropyl _ gycl gbutyl,, cycl ppentyl cl ohexyl ,

cycl OEGQ%RBFQWHR%H& HEOREe 4’-‘@5@% é%@&%rﬁhf@gs"
gr oupz ~£¢ i1 Ng - ' g ncl ude pyridyl, quinolinyl,
pyr i n?ﬁ@%,ﬂlgﬁ%%ﬁé%?%énzyl 10 (where any of the
foregoi ng ygaR Rbﬁncﬂkﬁ&ﬁﬂdiyidﬁd&?ﬁdrggéh%ﬂlomﬁdkyﬁ&:gl,ft‘j@%
one substituent - group as defined above, specifically

i ncl uadkyhgprdferally mehidydthylHetpropylam ékobirtylh ok fromatic group-
substituents)., O her resentative aronatic,ri

Syt PRI sBicies P TP Gr AL S -ocRating cefs(pibinuted
P;g M wigtohe %?ﬁgre A8 Bove SdTRME). EIRL RAESRT &8 hdi&g{”gﬁ:a also

emc mxtures, enantioners, diastereoners

t aut ofBs 5CR ciduake] fosuipmilinds.gasyciupkdpylagclobutyl, cyclopentyl,
phar maceuti cal | g acceptable salts thereof, are also

i ncl wadehexyineyclopepsd ard gdapeniyl). FepieaInif EArofpAtic group-

[ l.arl der | N .. 0f. i i :
Phe. qenapEgesps PRl Htihd bt BdiRhsh
GOR2; (whkre nfy JIWR ESERIMIg cal¥e dufiabl fIM6stinlek with 40 Jeast ogesabstituent

nisl, 25 mis 2; and R6 is a alkyl, aryl or .
het ergoap e gefinedabdve, @e@@:@@@wh@m};@@r pi/ hksp eiAr 6030

o B hOgRe Dt AR & 158 Rha sysfih MY forli3E EfBs6n ot
al,, J. Med. Chem. 39:4065 (1996).
Isomers, mixtures, including racemic mixtures, enantiomers, diastereomers
15  and tautomers of these compounds as well as pharmaceutically acceptable salts
thereof, are also included.
The present invention relates more particularly to derivatives of Formula (I)
in which:
the geometry at the double bond is E;
20 XisNor C-R%
Riis hydrogen;
R?is -OR%
R%is hydrogen;
nisi;
25 mis2; and
RS is a alkyl, ary! or heterocyclyl; and



di astereoners and tantoners thereof, and

phar maceutically acceptable salts thereof, and to

their use as |ligands of nAChRs. The conpounds of
Forrmula (1) and their pharnmaceutically acceptable

wal 2084/07875¢an be used to prepare pharmaceut i CEIT/US2004/006530
conposi tions and/or nedicanents intended to prevent
the disorders or to treat the di seases associated with
dysfunction of the nAChRs, especially within the

central nervous system or_the gasjrointestinal \
System  THRGMEE oo BB oot AR kPP
ef f ecs; he
cond Rkl Snd U OThero B0 oy Bk BRLE QUERIONS °
di soriigéd, dob &f thahruze Ddighnds af RACHRC| ude

neur odegener ati ve di sorders, including central nervous
syst em di Jereepeundseiifoganla ) and dhejrpharmacepiicaliy gecepipyle salts

other denmentia. notor disorder h Ki '
%o 588 0 G 5 Beadte bR AR S Bo R s PR ER fhaea
| nf | QeI e BhGOHAR kSt ihb iRekdd@ssodiasd il dysR8dton of the
system The conpounds can al so serve as anal gesi cs,
for eASihBs espedially withinthe ¢ental memvonts spkenmon fhegastotimtestiad  or
recurrent pain. Detajled Descripti.o f the Invention
The. CENTbUHBLT Bs0S P ST DRSS HEc e s PHE s
her e ol dnltheRBuBEI R condilAGIEd: Q0diddlatith. T ©f erence to
the followi ng preferred enbodi nents. The followi ng 20
def i ni ti oivamplel bf thres ofstidordersitimt cenfhie ieatefl indladescope of
the invention: As used herein, "aromatic" refers to 3
to 10cwpegmeietys disonlernclslingieREAl BeVou PRETHHHIAS St o
hete EA%E&EP& biSeald 409 §ﬂlcr%§m&§1§?dm$}§1r ﬁéoﬂiers' 'sac,rhqag? son's
group-contalrning species” refer to nmoieties that are
Or i Biséads] @rugaddictdaRhaviog dis@derdOridnftinmgpkoty dipdrasnyvittdm the
benzyl noieties are 25 included in this definition,
as betspoigiedinglsystone| Thesompouatohta el seieds pralagos, opgrample,

rein, 6 radi. al kyl radical s)
Lo e ehisalbofbl, BEOUER Sypeih &
PCTI US2004/ 006530 carbon atons in a straight or

branched chain, and al so include C3a cycl oal kyl
moi eti es and al kyPeipbe Respriptionaf thednyeation C3. 6

cycl oal k){llhe cr:Tanlapeo%ﬁde ,S compositions and methods described herein will be better

understood with reference to the following preferred embodiments. The following
20  definitions will be useful in defining the scope of the invention:
As used herein, “aromatic” refers to 3 to 10, preferably 5 and 6-membered
ring aromatic and heteroaromatic rings,
As used herein, “aromatic group-containing species” refer to moieties that
are or include an aromatic group. Accordingly, phenyl and benzyl moieties are
25  included in this definition, as both are or include an aromatic group.

As used herein, C1.¢ alkyl radicals (lower alkyl radicals) contain from 1 to 6



As used herein, Cl-6 al koxy radicals contain froml to
6 carbon atons in a straight or branched chain, and
al so include C3.s cycloal kyl and al koxy radi cal s that
5 contain C3 6 cycloal kyl noieties. As used herein,
wovhoqeaghiszal s are sel ected from phenyl, naphdyuS2em/d06530
i ndenyl. As used herein, heteroaryi radicals contain
from3 to 10 nenbers, preferably 5 or 6 nenbers,
i ncluding one or nore heteroatons selected from 10
oxygen, sul fur and nitrogen, .Examples. gf i tabl
b G T arE e 4 DRG] Bt B Rl g efior
thi oRRGAL andKy! QlikAls thhiFosRR €Y dycloRFRlenbs. t hi azol yl,
thienyl, tetrazolyl, and pyrazol'yl. 'Exanpl es of
sui t abl e Asmedheeindsaligxy riati¢alsrcontniy fromndite 6 carbon apisiivle
pyridinyl, Eyri m di nyl ,P.Ey_razi nyl, of which_pyridinyl
and taightorkraRebedshaingud plse inglfde Gag cycloafiybapd gllogy mdicals that
h Iogggﬁ} chl.ori .i.Qdi ne, fluorine or bronm ne. As
u?ed'neré?ﬁ?qﬁ§ﬂ§@§%l%%'kyl radicals are fused cyclic
ring strugdwte®Rorcin, ReN ERABEE b bdlsttdERtnRyed, aaphdyl and
radicals include, but are not limted to, adamantyl,
bor néndgsyl. nor bor nanyl, bomenyl and nor borenyl .
Pol ycycl oal k radi.cal s can _al so. i.nclude.one.or nore
het er oat e @Ew,ggtqggy%a§fﬂ§onaﬁ fRi Sldtg Zg oeRPE
het eBﬁerﬂ)yé or'6tnfRSinQRh A8 of B heterbRorddseRRD BES
i ncl udi ng "'one or nore heteroatons selected from
dRy gaxygess whlfun andaritbgen.t Exagples of sEitabind reanbefed sing bhefirbasy!]
het er ocycl yl moieties_ include, bu re not ljmted to,
o1 perpapen et SRR o G ary st ik
i m dazali i L Gibics ofssblbisaalboluml
t hi a%%ldgg%i,yl’iagyo@g?g]ly}%ny > Oxazol i di nyl , £
pi pehastbdryllmoictibs inethdegyyidingipyyriatdihyl qrychzinyl, of which pyridinyl
tetrahydrofuranyl. As used herein, cycloal kyl radicals
cont dpyripiinybare greferigdr bon atons. 8 WO 2004/ 078752

| US2004! glml .of . syl teahl. SR, Kyl
?gj-i cal s%ﬁﬁc%glg%,%’ Bﬁ? ar gﬁﬁg?g’f%htfgg&t%oo?xcyc opr opyl ,
cycl opnt Ws,usedyheleap potiostloaley eddivhle xiglfused yseliotimgpdptuand

cycl ooctyL o
Representative polycycloalkyl radicals include, but are not limited to, adamantyl,

bornanyl, norbornanyl, bomenyl and norbornenyl. Polycycloalkyl radicals can
also include one or more heteroatoms, such as N, O or 8.

20 As used herein, heterocyclyl radicals contain from 3 to 10 members
including one or more heteroatoms selected from oxygen, sulfur and nitrogen.
Examples of suitable heterocyclyl moieties include, but are not limited to,
piperidinyl, morpholinyl, pyrrolidinyl, imidazolidinyl, pyrazolidinyl,
isothiazolidinyl, thiazolidinyl, isoxazolidinyl, oxazolidinyl, piperazinyl,

25  tetrahydropyranyl and tetrahydrofuranyl.

As used herein, cycloalkyl radicals contain from 3 to 8 carbon atoms.



Exanpl es of suitable pharmaceutically acceptable salts
i nclude inorganic acid addition salts such as

chl oride, brom de, sulfate, phosphate, and nitrate; 5
organic acid addition salts such as acetate,

val 2aefeas3t e, propionate, succinate, | actat @CT/us2004/006530
glycolate, nmalate, tartrate, citrate, naleate,

fumar at e, net hanesul fonate, p- tol uenesul fonate, and
ascorbate; salts with acidic am no acid such as

o direser bl 5y el Fin B ot P n BB B et o

sal t %Fa?%ﬁg’gf%y gg%wpeﬁﬁl | &ycRihyk e;lcfdhemﬁa& cgyclooctyl

nic ‘basi ¢ 10 Salts such
t ri met hy| Bidnipies sﬁduttablet phinetabepliciiy aeematid saltpivicludbi ineganic
salt, picoline salt, dicyclohexylamne salt, and

N, N agif B@iww@fsrﬁwhéﬁef&m bemigy, [silfaten phpsehgter 2nd pitsels;

b S' %r mg Q&d?c[%ﬁ ﬁ%ﬁ& léhcﬂ%sn n,egeatla§t% egﬂﬁ;s dﬂfe%u@&ﬁh‘i"c,

et h a Iluéfates aloomis ﬁlalaBet&ﬁze@ Sittad, nWIBats, FrhGata R RAGWIEARS, pAS
described in U S. Patent. Nos. 5,597,919 to Dull et

at, Shehepifastet ad mmfbare:sal@LWImsz BB, agiGuchps aspartate and
Ruecroft et sed her "a onlst

e eitat: G el S & stk Rl i carts
typi Gal %}t@su’é@é‘s%tg%smnﬁtah Al c@fciu%alt%nﬂﬁ:fniuﬁ%t | dhgahib Basic
context of the particular assay, or be appar ent
i10 t kedts kich es taitnathplafine mlidgdthglonss lsadtnpjmlnmsdt, picalinemalk es
a conparison to a fagtaor or bstence t hat

ac c efig¥siphgxylangine salb spd %TtN d’(?FnZé{ ¢ e |a§‘% saltgyyith o
part I I ar
el rc‘aa%%ta%%n@%gﬂg‘;&%;%ﬁé%%%w%5*’%E**S S By Yo bdfid 2
art . caSdsinylidads or@thad yolases, Hefrésagalivaisdlis ateqeqvixied aet dasmihed

increase in a particular effect or function th

i nduiedyS- Batpns NﬁSe’? HEOL DI LBl of He SGlfoHOse Do} etgh Avd %@63 356
onj bi ndi ng partner and can include
§?|o§?%??%égi "ects. 25 As used herein, an "antagonist"
I's a subgisan@edepdn “afdaistiit Ssubftinch thackiinglatep s bindhig
typically a receptor. Irthibition is defined in the
contrexpergypicaliy apeeertore Stimplatiap iygofinerin My ramiey of the particular

PCT/ 1152004/ 06530 ass [ e
it ey P ey SRR Rl naR Y RS AP bt i
C Oy &6 o Actdr BF §ubbtarE thALIDAdcAGFs bRl Blgoki&” acamept ed
as an "agonist" or an

20  “antagonist” of the particular binding partner under substantially similar

circumstances as appreciated by those of skill in the art. Stimulation may be
defined with réspect to an increase in a particular effect or function that is induced
by interaction of the agonist or partial agonist with a binding partner and can
include allosteric effects.

25 As used herein, an “antagonist” is a substance that inhibits its binding

partner, typically a receptor, Inhibition is defined in the context of the particular



"antagoni st" of the particular binding partner under
substantially simlar circunstances as appreciated by
those of skill in the art. Inhibition maybe defined 5
with respect to a decrease in a particular effect or
Womod/osrst hat is i nduced by interaction of HATAIS2004/006530
antagoni st with a binding partner, and can incl ude
allosteric effects. As used herein, a "partia

agoni st” is a substance that provides a |evel of

stimulation to its bj.n ner .t hat.

1t o 56 Sy s et i i i s i e ot syl
ant agQii-sdsoft Rk fRdtord Sibs@hes AR & aﬁgptézyasaﬂyagaﬁ&@mﬁd
standarg for agonist activity. It will be recognized

t hat ‘“@htagoniseitdf te paticlarvéming patinethvindert substentiglydinfilaned
intrinsically for any substance or_ cat

qQry of
subst disvBsances apaprIRsiaied by theee of gl indheart. %g*ﬂé ﬁ@vo‘ﬁ%hesdeﬁw
pagtia &kéi&F?é% nP?Sa&’uJﬂﬁF %ke@porﬁn@&cf ol 0% sGnduced b
acti v I cacy; sone neasuré of
bi ol qgtbﬁ@ion%f fhe Githp6aRESEH afmdhtgq;ameadmm@nmmﬂde @llosteric
conplex. 15 Wth regard to receptor pharnacol ogy, the
cont esklects. n WhICh |ntr|nS|c act|V|ty or efflcacy
shoul d be, defi w, | .depen he C ext
bi ndi ng paf B§58 er‘?‘g’ % Pamglrag%% 16? & Ftﬁlécﬁ% %‘8%783 levté‘le
the %%ﬁlhﬂﬂ' t@ft& BhdiRd ga?tﬁer%% is Vtdr¥edifth B3 &Hhn tha@ofa full or
parti cul ar biol ogi cal outcone. For exanple, in sone
clOr c unmplein emtsgonistvind jam ggonist @ﬁn&d\bmayy mgptedataydadfé@emhng

ggetggvggrtlcular secagg%g§?§ S%ﬂgéfte %%%%X%gmiZO
Sci %Ws)ca@ ﬁ) dhysheRde or cé@%%{'}ﬁof SHERn&O IR bRk Iaé’agomsts,

specific eval ua |ons are rel évant, and how they m ght
be mrthgvRE] oripatikiagodant Ausediferelo témpmas anivity” norefficay,”
will be apparent to one of aordinary kil] in the art.
As usdatestiepamremeapistpiiqlogiahtierieusshpidRebimdinganguiuer cmplex.

)y 1 SR 5 A v

dopasifiefy sRldRidefi wild @speivnaheaohixtat the inding patoer (egnd
the conmpounds’ described 10 WD 20041078752
PCT/ wsatadisansspmlexqad g gomidaations 2 actixigbilesdns togy

gg[r;'g%g%lgﬁ QRiohst RleoRD CrbxdTRieSinWbmb Bftuftiahodd HifRic 1

activity may vary depending on the particular second messenger system involved.

20  See Hoyer, D. and Boddeke, H., Trends Pharinacol Sci. 14(7):270-5 (1993).

‘Where such contextually specific evaluations are relevant, and how they might be
relevant in the context of the present invention, will be apparent to one of ordinary
skill in the art.
As used herein, neurofransmitiers whose release is mediated by the
25  compounds described herein include, but are not limited to, acetylcholine,

dopamine, norepinephrine, serotonin and glutamate, and the compounds described

10



The conpounds of Formula (1) have one or nore
asymmetric carbons and 5 can therefore exist in the
formof isomers, racem c m xtures, enantioners and

di astereoners. These individual conpounds and their
WokM/ei875ar e i ntended to be w thin the scopecidsztideossso
present invention. The followi ng are representative
compounds of Fornmula (1): (R - and
(S)-3-((E)-2-pyrrolidin-3-ylvinyl)-5-(tetrahydropyran-

I di 10 -.and .
() - ST ARFrechits bt Bl orny s prrmet e O AR
(S)-2-chloro-5-((E)-2-pyrrolid n-3-ylvinyl)pyridine
R) - d
gsg-Szr_]@mp@(y 5-((E)-2-pyrrolidin-3-ylvinyl)pyridiu
R
?s§ % i soﬁ‘%fp&ayu s i ormsta (1) have ereAr ppe 48T tTiC cirbony apd

yla PY4 b @e d
Ydah Shefifore &8 1o ¥ of igomers, acoicmiuges, epantiogersand
) py ri diastmzomﬁ:& Thse individual compounds and their mixtures are intended to be

(S) 5 312(1 met hyl pyrrolidin-3-yl)vinyl)pyrimdine
e scope of the présent invention.

(92 ch ik Aol WL el Sy ) Vi Y1) P

yridine

(S) - IRpusd @mwiszﬁams FtvingEb @ikl -pHoks) Pricthen
3-yl)vinyl)pyridine -

(1) - 3R (S 516@@@%%@3-%1165!101%@0@& m di ne 20 (R)-

?g;j 4R 118 ShZ eHlom @r2RymaldP wivanPryadney | ) pyri ni dnne

(R) - @pehd (S)-3-i -5-((B)-2-pyrrolidin-3-ylvinylpyridin
(S)- é@ghl o(r)o ISOPIO%OXY (g)peprylﬁgl rlln Sy)ym\yl)lr)]ﬁ )l pyri di ne

(R) - (Rnehd (S)‘3‘IS°PIOP0XY"5 (®)- 2—(1~methy1pyrrohdm»3~yl)v1ny1)Pyrldme
E |Szj| Cahnlcio )93 %ﬁff&’ %)Pflh%lét%iy- " (Ey i gjllrpoidm-S—yqvmyIY lyl)-l(%{-,enyl ) py

gﬂl dﬁpﬁééﬁ'@% REY- ARk Sy PP Rk dlha- 3- V1 Vi Uy 1)

(S)- @)CWKS))HJ ﬁwbmmxyﬂﬁ&lﬁr@ﬁ)ﬂﬁmﬂﬂmﬁ)pm@efl din

25 3- %w nyl_% YE
5 ( (B e lpmbuB e T raateriprElidino
2004 1 S20041006530
5- ((ﬂB?g y%lﬁé;?ghyl pi peridin-4-yl)vinyl)pyrimd ne
2- ch{Rpramd &)(Sé(sayfﬂpxpnrmaqdvmﬂ)pﬁm&ryel )pyridi ne
2-chloro-5-((E)-2-(1-net ylppperldln4(¥I)V|nyl)pyr|d|
A2 ®-and (S)—S( )2-(1-methy1p1per1dm-3— Dvinypyrimi
(R)- and (8)-2-chloro-5-((B)-2-piperidin-3-ylvinyl)pyridine

(R)- and (S)-2-chloro-5-((E)-2-(1-methylpiperidin-3-yDvinyl)pyridine

(R)- and (S)-3-cyclopropylmethoxy-5-((B)-2-piperidin-3-ylvinyl)pyridine
(R)- and (S)-3-cyclopropylmethoxy-5-((E)-2-(1-methylpiperidin-

25  3-ylvinyDpyridine
5-((B)-2-piperidin-4-ylvinyDpyrimidine

11



3-cycl opropyl met hoxy-5-((L)-2-pi peridin-4-ylvinyl)pyri
dine 5

3-cycl opropyl met hoxy-5-( (E)-2-(1- et hyl pi peri di n-4-yl)
vinyl)pyridine 5-((E)-2-azetidin-3-ylvinyl)pynm dine
BO(0\)07975% | nmet hyl azeti di n-3-yl ) vinyl) pyri mROTAES2004/006530
5-((E)-2-azetidin-3-ylvinyl)-2-chl oropyridi ne
5-((E)-2-(1-net hyl azetidi n-3-yl)vinyl)-2-chloropyridin
e 10

3 (B oy BhllBpdidt Ly ok 0P oY1 et hoxypy i d

ne
3'((53'013&6-3-(@12@%@3& thﬁm)%yﬁdihén nyl)-5-cycl opropyl me
t hoxypyridine (R

( S) P~ giﬂmwé%@&(@(nﬁ)hy@xmnéeﬁrymw@ywme nyl) pyri dne

(S) - S HeRORYmatereS (B PeSHARPSIRRER- 3 y1 ) vi nyl ) p

yr3 di NG ciopropytmethoxy-5-((B)-2-(1-methylpiperidin-4-ylvinylpyridin
3- pheﬂ%i)??m?y E 03' p((%)ergdl}ln y ll))/mw ny¥ E)n);’r)ll)ydnl ng 15

3- phé{@)ﬁ-ﬁeﬁﬁﬁ}—ymmpymnmyé pi peridin-4-yl)vinyi)pyrid
i ne 3 henoxy-5- ((B)-2-azetidin- 3- yI vi ) nyl ) pyridi ne
and S-((B)-2-(1-methylazetidin-3-yl)viny)pyrimidin

3- phen - |d||t 3-.yl)vinyl)pyri
di ne %%%%B?%fﬁ%észﬁo oun%ls i ndi vi dual i soners

t her aqfR)-2i Metyesetidnes- sayxﬁnyl)i-mﬂdtsbyﬂ@mé acem c m xtures,
enantioners, diastereoners and tautoners thereof, and

49 tﬁé@ﬁ#@%ﬁ%ﬁ;ﬂd@@%@%g thereof, are

| nvertia e Do R op e R R
synt ot idd (§)-3-pheRstyes %e @-2-biphaliR PR {n?l)ﬁyﬂdﬁnet hose of

skill in the art, conpounds of Fornmula (1)
wher &)namskémeewrﬁ €ER2-tlywethidpiveridind-povinybpaidined 25

f 11) i d
i ¢ PR B R ERap BB cs | s Schome: 12 VD -
29044 0482525 REVAHTSERNAHARASAID it Mpy@R 00 (1113 Ty)

3-phenoxy-5-((E)-2-azetidin-3-ylvinyl)pyridine and

3-phenoxy-5-((E)-2-(1-methylazetidin-3-yl)vinyl)pyridine.
In each of these compounds, individual isomers thereof, mixtures thereof,
including racemic mixtures, enantiomers, diastereomers and tantomers thereof, and
20 the pharmaceutically acceptable salts thereof, are intended to be within the scope
of the present invention.

II._Compound Preparation

‘While other synthetic strategies will be apparent to those of skill in the art,
the compounds of Formula (I) wherein R® represents a hydrogen can be obtained
25  from a compound of general formula (IT) in accordance with the following general

synthesis scheme:

12



Dv) '~/ YnHo R Nmm The general synthesis
schene is as follows: a) an al dehyde of genera

formula (I11) is reacted with the phosphorane ylide

(T> 5 b) the vinylazacycl oai kane of general fornula
Woeeigsseacted with a heteroaryl halide ofeayarsetoaossso
formula (V, where Y=hal ogen); c) the
tert-butoxycarbonyl group is elimnated fromthe
conmpound of general formula (VI); and the product is

i sol atgd and optq4onally converted into

phar mac |/ 10 acceptabl e sagt h

bet weery an deNydg c¥ dJgefreral fornot=a-(11) h
[ Iace

phosphor ane 'Yl i [11) a% ant ageously takes

under an inert atnosphere Xf exanpl e under I trogen
or argon) in an inert solvent such as tetrabydrofuran
at a tenperature betmeen -10C an e boi | i ng
tenperature of t %on nlé preferabby at
a tenpenatuge b tﬁb around C

reaction (b) b a vi nyl azacycl oal kane
formula (1V) 13 20041078752 PCTI USZO?@/
an appropriate hét e eroaryl halide of gene formul a
(V) advant ageously takes place undef an inert

at nosphere in the presence of a catal yst such as
pal | adium acetate, a base such a

di i sopropyl et hyl ami ne and an igordan®
lithium chloride, in an inert so

di net hyl formam de at a tenperature between ZOC and
the boiling tenperature of the reacti 8n nixtlre.

I deal Iy, the tenperature of the reaction is in the

regi on ofrpaledstal dvheesis dchendiOhdliowbodi ment, the
reaction (b) between a vinylazacycl oal kane of gener.a

fornul a (a) %0 aldshaideof senspst Boppylaflb ifverciadavihe phaspherancgfide
genebﬁ& formula (V)

5 b) the vinylazacycloalkane of general formula (IV) is reacted with 2

alt ,such as

heteroaryl halide of general formula (V, where Y=halogen);

¢) the tert-butoxycarbonyl group is eliminated from the compound of
general formula (VI);

and the product is isolated and optionally converted into a pharmaceutically

10 acceptable salt.

Thé reaction (a) between an aldehyde of general formula (TI) and the
phosphorane ylide (III) advantageously takes place under an inert atmosphere (for
example under nitrogen or argon) in an inert solvent such as tetrahydrofuran at a
temperature between -10°C and the boiling temperature of the reaction mixture,

15  preferably at a temperature between around —5°C and around 22°C.

The reaction (b) between a vinylazacycloalkane of general formula (IV)

13



can be performed preferably under an inert atnosphere
(for exanple under 10 nitrogen or under argon) in the
presence of a catal yst such as palladi um acetate and

a phosphi ne such as triphenyl phosphine in basic
wodoemrsspr exanple in the presence of a baI/asR@0ES30
triethylam ne, at a tenperature between 20C and the
boiling tenperature of the reaction m xture,

preferably at a tenperature in the region of 110C. 15

The reaction (.c).takes enger al | n.accord e
wh b PAEh ERRPERERY R afteer R o) M RbERau aGs
affe I,

oo et el ifherCenbibferl B (¥ sfcolofls ALK bl Bpoifm,
and Ricdtatd/la bi¥stsach as Blismpmgﬂethﬁatﬁm@mﬁan inorgahic sabii sach as lithium

Synthesis (2d ed.), A Wley - Interscience
Publ ichlatides it aewyfylveqt ch é&@wgthﬂfomﬁ@d? A TTRSFRIE hetwsen

el emczg%p Gglgtb%ﬁmé gerafurefofg]lét a)égc?%%?@n Edegﬁ}p#]%té{pgﬂlme

pr ef of &BlMcrda #ah R tedififdrhbct nisphere (for exanple
under nitrogen or under argon) in the presence of an

aci d suchiasgother efabodimerd.diast reastienibybstween a vinmlazacyoleskouerof

such as i chl mef hane ag ture be 0C
ona ErErb bR VS B Ao e PR L e AR O
pref r ere (B exaBlle@nder
Penporat phrithsdoL R A e meieglor (ifolilefnder |
tibe nhit@gdni op tndecirgad) irethe preseadeiofig cdtdipst such as palladium acetate and
tert- butoxycarbonyl grou 14 WO 2 Q 0 410 78 7 g
PCTf ebasphincpuensdipheryiphotntie idiys medis foparqmpig o the
for milg Pée\é!fL b hudis a%ﬁgﬁmadatm {eloBh b BB S me

i ner nosphere (for ex nitrogen or under
arg OBdﬂnm/teﬁzﬁb?at@e bf tﬁﬂre@éhon tmixnlfatpmférsbly ytla ténq@iatiee inhean
i nert solvent such as dichloronmethane at a tenperature
bet wesghan o H8°@nd t he boiling tenperature of the

action t he
18 o LM U] AL B R RSty
I N Wabibs Rhict @6 SotidlerdeBRIffeq @Rdirestof thyolege) mqﬁmcha by
obtained froma conpound of general fornula (1) in

whi c@pﬁeﬁons@ﬁﬂrewmoés desqiihert tygeW - Sresva 4od PEeMoWdlnce
Wit hPrtotgguv% lé% Oups 1M é{rgam A gyn%%sm “daegl) e Wiley - Interscience

Publication (1991). For example, the reaction (c) of eliminating the text-

20 Buto;{ycarbonyl group from the compound of general formula (VI) takes place
preferably uader an inert atmosphere (for example under nitrogen or under argon)
in the presence of an acid such as trifluoroacetic acid in an inert solvent such as
dichloromethane at a temperature between -10°C and the boiling temperature of
the reaction mixture, preferably at a temperature between ~5°C and a temperature

25 in the region of 22°C. |

Alternatively the reaction (c) of eliminating the tert-butoxycarbonyl group

14



allrylation which do not adversely affect the rest of
the nolecule, in particular by 10 applications of the
nmet hods described by R C. Larock, Conprehensive

Organic Transformati ons, VCR Publishers (1989).
wWomoamasisyel y the derivatives of general forroalies2doldossso
in which R3 represents a nethyl can be obtai ned by
reacting a conpound of general forrmula (I) in which R3
represents a hydrogen with a solution of formal dehyde

in formc¢ acid at a 15 tenperature betwee C and, the
boi | i R e FRsmomad pf gensral %%n;%i* 763 O Dot Rscterabiy pnder an

conp j f .
commar At EpRphHE R O bl gt s i SgoRF hbtmar |
adaptiinghylEiyhiadide hes tlertialtkedbsiciPasdidhiceomdbhane it aabrperatnuy .

J. Med. dient. 34:363-380 (1999), the contents of
whi ctheieen HOP@ng the bodling frmpaietare 9 fhereapqnapisiare, prgferphlg ata

c unds of. gener.al f.ormula (V) which are not
cm?%ﬁeﬁ?ﬂf%}“ e\fﬁ%‘?na?flzgdggn be obtained by applying or
adapt i ng TRIBAHE VAR snkbiPRrmiulh MG whidPRO@ded Bt kehrest @

contents of which are hereby incorporated by s
r ef erhgdrogen canetobiained fromla yorbiwendefigpram dumuk (4 iredrich R

formula ( in which Xis CRR 25 R2 is - . and, R6
i's CFW%I%\‘Q&fly?f"&ﬁﬂt‘-"Uﬂ 4BCOHR “,’"hrfg“t EFeErY F“f%%.d_%"%ﬁ?l}l'fil ,
het er,aene! i 208 25t R4 HSRAR EONERA b
het e?%g% y héﬁhkd)lfﬁloy%:a;/’c oa#%tlz%gr tpoI ycycl oal Kyl s, . y
t10e s eppliaationsdf shehmitings dgstribedby R.¢. LaodksCompreleosiveyOrkanir
nore _substituents sel ected from hal ogen, Cr.6 al kyl,
Cl - 6 Trpsfepmptions. VR Publishers R8P - o4, -cooN, -COO-Cl -6
al kyl, - . ' | . 113

1111 or oty bEKervphed LA ERLA D B it R soprgots
hal i gethgfcabbedtaicd by feastigh aoripéuhd of gefes dordfuiagD) & which R
hal ogen and Rl is as previously defined, and an

al cotfetesents agudregen withgsaigtion of {aripplilehydg i fermie geid aga

L e T L

The compounds of general formula (II) which are not commercially

available can be obtained by applying or adapting methods described by Peschke
B. et al, Eur. J. Med. Chem. 34:363-380 (1999), the contents of which are hereby
incorporated by reference.
20 The compounds of general formula (V) which are not commercially
available can be obtained by applying or adapting methods described in PCT
WO 00/75110, the contents of which are hereby incorporated by reference.
Alternatively the compounds of general formula (V) in which
Xis C-R%
25 R*is -OR%; and
R%is Cy.¢ alkyl, aryl-Cy.s.alkyl, heteroaryl-C.s.alkyl, heterocyclyl,
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(M1) N The reaction (d) between beteroaryl al cohol

of general fornmula (VII) and an 10 appropriate al cohol
of general fornula (VI1)D takes place preferably under
an inert atnosphere in the presence of a diazene such
80 shogdA@sh azodi carboxyl ate and a phosphi nepgtyetodRossso
tri phenyl phosphine in an inert solvent such as toluene
at a tenperature .between 0C and the boiling
tenperature of the reaction mxture, preferably at a
tenperature between a tenperature in the region of 22C

and t Peesrocyalylpikyl; evistoatielps aplsyeipadicns. theff-'éa@eﬂlwﬁs optiegally

a1 d P o sy iy Pk 6 Ba LR T My,
I n t henag,, JNlﬁl 103, ngoohACoBX@ Rk, -cmmfoah&u zation,

chr omat ogr aphy and/or extraction. In th
abov etriffeonemetipe dr tsifheromethoxyiten bmbyauvdéroma hetsraarybhalide ef

o erithar AR BATS v p Bt R B g et s
f or eﬁf&ﬂ@'o? senarad formuP , Whle RS is a% slytdemlé inR&ordance

r eadi apparent to hose of skill in the ar t hat
thesemﬂuhnibllmmgg@emqyamesamcheaqw re the use of
suitable "protecting groups" during the reacti ons to

"bI ockHo &t vi ty of the Rwgroup. R
"protecti Ir oddps E&nohe ctTU'S'err"“'T*ntroduc d and
cl eaveg+ cordance p 16 WO 2004/ 0787 A#1JS20

04 /006 , 0 T.W G eene and P.G M s
(Protective Goups in Organic Synthesis (22d ed.), A

IR A G T T
for Mih3s 1;(114at¥)achI§:n oPSenORl BineCvinD ek bi éJréfer%lfl ﬁmfepinrﬁld%’

separating their racermt es b5 in accordance wWith the
cust ewmsphert tho fesdnice €. 2, dimzes otdhins dmthmlfazmrhmﬂnte ﬁrsba
or by using optically pure starti nﬂ,

conp8tfBEnesEchas fdRbsnylphgrnine ip anmertsg 5’3611 85 éql‘fe?"’ ‘ﬁé‘
conv @@gw{'egjegvee@ﬁgj Sa MR v fhg RaPhrhibreds e REERD Rk ture,

organi ¢ acl action of such an acid in an

appr ppferalyat £ mhnpemmxe Heoveerex @mpérayre dmthe ragionio€ 2276 and the
such as an al cohol, a ketone,

15  boiling temperature of the solvent.

The compounds of general Formula (I) can be isolated and purified using
methods well known to those of skill in the art, including, for example,
crystallization, chromatography and/or extraction.

In the above-mentioned schemes; when any one or more of the R-groups

20  are or contain reactive groups that are potentially reactive under the reaction
conditions, for example, -OH, -SH, -NH; or ~CO,H, it will be readily apparent to
those of skill in the art that these functional groups can require the use of suitable
“protecting groups” during the reactions to “block™ the reactivity of the R-group.

These “protecting” groups can be chosen, introduced and cleaved in accordance to
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10 an ether or a chlorinated sol vent These salts

i kewise formpart of the invention. Representative
pharmaceutically acceptable salts include, but are not
limted to, benzenesul fonate, brom de, chloride,
wiotoegozs7set hanesul fonate, fumarate, gl uconaOF/US2004/006530
i odate, mnal eate, isethionate, nethanesul fonate,

net hyl enebi s( G3- oxynapht hoate), nitrate, oxal ate,

pal noat e, phosphate, salicylate, 15 succinate,

sulfate, tartrate,_ theop (g%l | i nacet at

D- tom‘é’n@gesmmﬁgt%l\& fective Soppem Qygapic Syptiesis (75 o0
sal tss le ‘F@ %gewﬁc%hggg%om _t| ons The
uti ca

phar mace onpositions according to the invention

i ncl ude aTheZBmGEHAOLpEncR4l fir@tlal) and(thg contpornds &f deneral
thereof, in the pure state or in the formof a

c onpdetuiadiVYican berebiginer in Qréically mive fram bisenATating theif feqmates
t | | tibl dyct,

o ey o B R e % dibpocl e e Bl

be g tﬁ&lﬁ,ﬁﬁ%st{r@fgn%e?ﬁﬁ' e, orally, parenterall y

rectal I y or topically. Exanples of solid conpositions
for oral Bdrompatnisdfigererdl fophuld §) capwpticnally beoonvepsl into

cachabdjons Gabel o presin SRRy el Brante SEf "
i 1 oS PR B o o RS R A et

a® Shfebdtor £alldrinhes solventl Thas alts lilkeofise S@maart of the tagntion.
ideal ly under a stream of an inert gas, g%h as argon.

The conpdiapiepeiive pharmgcausically apospiadle saks inghyde Sutgranot
t han ILgnt«!:éthrb EZenésgff a@xﬁ g€ chlgﬁcfe Qe RS %Jsﬁi’fb‘hh@ qﬁﬁnﬁate,
ch as ma nesit um S earate aor afC a col or ant

coat gm&nﬁ@qadaedmheab Gdetionate, r@ethhﬁésﬁ]f@hte Exanpl es of
l'iquid conpositions for oral adm nistration_include
but medyle F(MW%@O’!@ nifggie, @f@%@almeﬁe@éﬁ@%ﬁ@hcylm

SE‘;L ?}ﬁ gln slﬁ}' [ UBISt:aff‘ phgl?(i}lacgtaé at%lu%e@\fl onate, hem1 actarate

RGN acCe typrcal Ty cont
|ner§n@§ﬂwg§a§§ﬂguch as water, ethanol, glycerol,
vegetable oils or liquid paraffln These conposi tions
can 10 conpri se substances other than the dil uents,
for

ﬁi( algﬁ)armhce\/\gcatl Iclggmagﬁ hsS
The pharmaceutical compositions according to the invention include a
20  compound of Formula (I) or a salt thereof, in the pure state or in the form of a
composition in which it is combined with any other pharmaceutically compatible
product, which can be inext or physiologically active. Such compositions can be
administered, for example, orally, parenterally, rectally or topically.
Examples of solid compositions for oral administration include, but are not
25  limited to, tablets, pills, powders (gelatin capsules, cachets) and granules. In these

compositions, the active compound is mixed with one or more inert diluents, such
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sweet eners, thickeners, flavors and stabilizers.
Sterile conpositions for parenteral adm nistration can

i nclude, for exanple, aqueous or nonaqueous

sol uti ons, suspensions and enul sions. Exanpl es of

W Joagadrerssol vent s and vehi cl es i ncl ude, but mOTAIS2EBE/006530
limted to aqueous solutions, 15 preferably buffered
aqueous sol utions, propylene glycol, a polyethylene
glycol, vegetable oils, especially olive oi

I nj ectable organi c esters, fq le eth Ieate
an d ofstitareh Wﬁ@ﬁfﬁ“&i"& HFta%i‘rr?F E‘[“‘s“oé?}*gﬁ frader & ofan et gas
conpo&&ﬁéggg can al so include adjuvants, especially
wetting ag ? isotonicity agents, enulsifiers,

di sper santhe coﬁiiidsxﬁdx@ lbid diso@ictude Sibsincsd &lidr kian diluents, for
conpositions can be sterilized in a nunber of ways, 20
for exXampe.ene ppmae b!bma@ts AUoh §S Tpgnesiym piegate pRftale, a colorant, 2

i ncorporatin I|2| agents into the

dﬁp §?W$g ag%§£§9 g?ﬁ%n and by heating. They can
al so be pﬁ%@l&@fh@l& Qenpb Qg foR brabddfhidid@SOhdifkde, but are
conmposi ti ons which can be dissolved at the tinme of use
i N stoet lithieed tyadletions rsuspensions, hmnlsrsnsesyrttp@ andglisirs titiae

medi um Exanpl es of nposlt ons fqr é@fta

admi AhamRcericaly aqeen @mﬁlaew upni et WalT
supp 1fin. Piidse odmpodtfishs bAON O
t he gﬁ% éﬂpégﬁo c&ﬁﬁ%%%m%ﬁﬁﬁgﬁe gx0|p|%nt§ sugh as
CIIC O @olapist @ibstaeTbthe it ietdileeng) focemmgieswettig: dgentd\D
2004/ 078752 PCT/ US2004/ 006530 pol yet hyl ene gl ycol s.
Cbnpé§@$¢@#k¢$%wﬁ$éEW@%ﬂméaﬁmﬁm§tratlon can, for
exanpl e, Qenlé: oto%%wahons fgr ax%r&éral a}?&%@ anfl;‘g ulié"tf&‘ kﬂnple,
nasal dropsS or aerosols ar naceu

co rmaéiebds@ﬂﬁonadpfeeus‘samubﬁpduqﬂﬁsxoﬁammmxsmnaeﬁxaﬂxples of
conponents as additives or adjuncts. Exenplary

phar seieblasdlysaisiapd g@l@éﬂ@g@qu@ bummﬁwo BAUegR, Selﬁgqng,
\;4%{ Icgggi 6% eb“ﬁ"eﬁ@% %ueous oluéx Y, ant g%%gcgf L g&%%gyl&g% yg(gie

I Ca

pept iahesible BilQNpELIAIHOLNE &, uﬁb@iablb blegam@sms, R ek BilaskyRt | C
agents, inmmunosuppressives, anticoagulants, buffering

ag envlsate, and pther apmommgﬁmy selyprast ’E,heseacrmpogwé eiealso inchyde
quge bi nder, nest heti ¢cs

cor t FoGen Frrgaly S e CRenE B B inge nperans
addi b]dQRBdiizded) Nl Qbi1k CordRRNBEdslean R Glerilifed in a number of ways,

20  for example, by asepticizing filtration, by incorporating sterilizing agents into the

composition, by irradiation and by heating. They can also be prepared in the form
of sterile solid compositions which can be dissolved at the time of use in sterile
water or any other sterile injectable medium.
Examples of compositions for rectal administration include, but are not
25  limited to, suppositories and rectal capsules that, in addition to the active product,

can include excipients such as cocoa butter, semi-synthetic glycerides and
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affect the therapeutic action of the pharnmaceuti cal
conposition, or act towards preventing any potenti al
side effects which may be posed as a result of

adm ni stration of the pharmaceutical conposition. In
wenbams?s: r cunst ances, a conpound of the pPETAINL004/606530
i nvention can be enpl oyed aspart of a pharnaceuti cal
15 conposition with other conpounds intended to
prevent or treat a particular disorder. |IV. Methods
of Treat t q‘[he conpounds descri bed herein are useful
for tH% ISe types of 20 conditions and

di sorders Cf)ﬁﬁos%hscﬁr &bﬁﬁ%drﬁﬁiﬁ@&oﬁ’éan%ﬁ%ﬁk%%@unds
have been proposed as therapeutics. See, for exanple,
W | | i latioms,@yevaashes, cBINGBH ] fiadd] dRPSora@rPsoly 1994), Arneric at
at, CNS Drug Rev. 1(1):1-26 (1995), Amerlc et al.

Exp. QO| nThe HW%?W%F%@S@M)“S? frstpde Yestpys other

B
Sl By PRy 10
2 79: %&80&5&9 Sljundtb wBRERE e@plogll in reRiednt eivamanzes id8B7)

Hol | aday et al., J. Med. Chem 40(28): 4169- 4194
( 1997a)moxsbmcfwe wadical scavergngagens, popides zrovgh factegs gtibiopiesy

V\D 9 08992, P 19 WO 2004/ 07 732 | 4 6
Fipratic sy BHRUNHPRRTvoRSLeogEuias PP e Rt

Bencriﬁfa'nﬁna }y%lants aRt- ? PiicS kghelrfleddbihdeR ardbthetic® B@roids and
5,604,231 to Smith e The conpounds can al so be

ued cagicatifaidsc Budiﬂvemapx;enis pampcmisb ndditiapal tbnramuﬁceb@h@mlaﬂgo
therapi es i.n the mapagene t.he afor mentl

type§{9f'ﬁﬂt thy theraputic a%ﬁ?a%@eg} E}WS" q)??s@ﬁ'bﬂra ifieas
situ 8 &30 Witich RaPbl Poidash Brestibsr acti ve

[ ngrgcfvent%aﬂy:\mégﬁur?g%ner t hat cm ?n mzes ef fegct S upon
nACh Rimsiistratioe 81 therpiiarmasceitica sempdsidion. aineertaamwmﬁ, ath
nuscl e and %an glia. This can be acco

t ar g&PERPUE A ghe TaRspnt fveytion ﬁ@/‘iﬁFmB’Weéld‘f %’f ‘?fjr%‘d’g‘?‘i‘%ceé‘g‘?ég e
ch 5 it 4 PRt

ot Pt PRELER by DR VARG ot L iR

si gnigkéragnt side effects. 10 The pharnmaceuti cal

conpositions can be used to aneliorate any of the

synptons associated with those conditions, diseases

and %ﬁ%’eﬁ&_&f Treatment

The compounds described herein are useful for treating those types of

20  conditions and disorders for which other types of nicotinic compounds have been
proposed as therapeutics. See, for example, Williams et al., DN&P 7(4):205-227
(1994), Arneric et al., CNS Drug Rev. 1(1):1-26 (1995), Arneric et al., Exp. Opin.
Tnvest. Drugs 5(1):79-100 (1996), Bencherif et al., J. Pharmacol. Exp. Ther.
279:1413 (1996), Lippiello et al., J. Pharmacol. Exp. Ther. 279:1422 (1996),

25  Damaj et al., Neuroscience (1997), Holladay et al., J. Med. Chemn. 40(28): 4169-
4194 (1997), Bannon et al., Science 279: 77-80 (1998), PCT WO 94/08992, PCT
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Exanpl es of conditions and di sorders that can be
treated i nclude neurological disorders,

neur odegenerati ve disorders, in particular, CNS

di sorders, and inflammatory disorders. CNS di sorders
wehoe7sdsug | nduced; can be attributed 15 tBCTESEDO4/0D6530
predi sposition, infection or trauma; or can be of
unknown etiology. OCNS disorders conprise

neur opsychi atric di sorders, neurol ogi cal diseases and

0 o QTSR 0R B Peten S dert 40 t Bk ot S e
and r&;ﬂ Xn%saﬁfoaﬁg’ﬂ'o 'ﬂ!e§ﬁr ders. There are several

CNS I sorders’ whose clinical mani festations have been

at t ri but ethelcompidtnn hldBd usedas 2Qjufdt therapy itlicaabidaion with
resulting frominappropriate |evels.of

neur eisingdberapies in themasenent ofihenfiropitioned UPFUY diseasesang f

Rt e Arpera i SR T g B ARG Hfhaions o
Neur Qlyf,3ie Ml thififmifed SARLOIpoN m@ﬁ%’ﬁb@#m s&NSs hoseahl eves

can be attributed to a déficiency of choline,
dopamisnested with reystln epchganglin. Jhid oy besegomplishehby @geted drug

Exanpl es of CNS dj sorders that can be treated using
t he é@}wﬁ@@ﬁﬂgr bypdiugting thei dgsa@i ﬁ“c}é ﬁlat 3 qgg{eb c&ec‘i i obtaied

phar [ , y ol

Do W 0s K SRR AT s B Bg o B bnea

i10c| THé flgmidbatienl cangpoiittiscan bastdidempliceatsanyiof the dpn@orts a

(early onset Al zheiner's, disease), senile denentia

( demaisediatedgtithithnse gqnditionsydiseases pudylisordefsey  Body

denmenti a,o N Gro=-i nfar A ' .

denmenti a,Exﬂ%sapgrcr%nn |°§,£an%§rfu1%§ |£5®3té§gggg‘§agd§%c§%gr cts,

Par K hdusdladiicarfidofdelsisufdde d2nérktive SR0rders,di prdcniar, CRNSodisosdels,

di sease, progressive supranuclear palsy, Huntington's

chor e inflazmeiopedienydsies. (@45 disorderpopn bdrreiiuged: s heaabuted
nia, attention.defici.t di er nxj :

05 Bueofh PR G ofeon SR RE s S lkown edolosy

obs egRk YRoBQNFUpSibe/ R ufbpSRREEE Sisord@s halrblegicl dissasdandre,

mld cognitive inpairment (MCl), age-associated nmenory

i mpainema itness¢spaadiincinde meyradegenerafyerrisepses, Avhgviewhdisardsre

di sorder.s which are age-rgel ated or a..lQ cons e of
al co??é?lpg?ﬁqg_ fsiaﬂ‘ﬁrﬁ?%i‘g? F‘%cg c@m (%ﬁ'd lrrro"’_rrreez,ma %ervgrgirj‘gﬁg
ass Ok RdcRvnthd dinicHidsmbbsdtiof RO BIEE SuribWed fb (EN@fsfudiction

alterations (such as, for exanple, trisony 21) or
20  (i.e., disorders resutting from inappropriate levels of neurotransmitter release,

inappropriate properties of neurotransmitter receptors, and/or inappropriate
interaction between neurotransmitters and neurottansmitter receptors). Several
CNS disorders can be attributed to a deficiency of choline, dopamine,
norepinephrine and/or sexrotonin.

25 Examples of CNS disorders that can be treated using the compounds of

' Formula (T) and their pharmaceutically acceptable salts, and pharmacentical
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with attention deficiencies or |earning deficiencies,
acute or chronic neurodegenerative conditions such as
anyotrophic |lateral sclerosis, multiple sclerosis,

peri pheral neurotrophies, and cerebral or spina
WoshPes7skn addition, the 15 conpounds can becrassaeb4kessso
treat nicotine addiction and/or other behavi oral

di sorders related to substances that lead to

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

opi ates, psychostinul ants, benzodi azepi nes and

bar bi eompatiticny inclpding thessrepupevads. inghidepre spniledementin (pasly onset

treat t. hol agi es, exhi bi ti an . [ Vs .
char ef%ﬁ%l’m%l st%FEF?fe’)f f %‘z%s elrléold%ﬂ néegb%]#aiqig 5sysie nets SRk
Cr ohng gy YES&MAS Sniclolififarcdinintia? ATDB NS Rled GG TV ABkentia,

ul cerous colitis, and in diarrheas. The nmanner in
whi ¢ hmiltigle capetimd infitets, Parkinsehisnning ndingRizldeson’y disgpse, Riok's

o, (I OOy o e FBSBIa! DA Foriagan | ol R ks
del i articl : 1 pat ent
No. A58l By oty Bl ARG idoRe, iy Ueress' 7

| ot i @iysiéxa4, Bdhizopiiraid Jepfessi@n, obséssivé-camputiive disonders,tTvmtials 25
sol vent such as an agueous or nhon-aqueous |iquid,  or

wi t hissindsoraey mild cognitivp Enppairment (MIChH 2ea98peFigted raergory Impajrmen{

i ol bBRS 8haG SR b die B b R are,
AD A cOMBRBARIPECEHOLiRS oPftm@ikbdeSitigfty isfhdeome, or are associated with

pharmaceutically acceptable liquid or mxture of
| i quivassilar disordets; Witk genptic altprationa (saeheds T axprple.diigory|A)) oror

transdennal | e, g. sin .t ransder nal ch).

A ¢ nougrieioy angistigesy PR dhanPey SRR B DOl s 1 n
the f,06HeRineRnRitokaiss sl ab iRyPubitlic laiefal dcRrddisghansied t o
present each conmpound in the 5 formof a .

phar nel@esis, peipherelowmpotiphics andecrdbeal prapiel tespmasy fdn addition, the
efficient and effective . adm ni.strati,on, | ary

Tt nePoralt S HECe S Al CH T SRRt R ol
appagfhitiert Riatddo alhthdc8nAidall &ARpentiSicy B3R MRoBo!, dobine,
conmpounds can be adm nistered in the formof a

t abl aérpinandepidesgeslyaiotimidampsbeneodirzepinss apditiarbiturated)e e
capsul e. As anqther exanple, .the ounds, can bhe

del i GarROYngscafhlepdietend t?/ﬁ’%gP*’rﬁ‘&ktngé “%‘B a&féﬁg‘f“@ﬁ%o

t echpol Qg i i tak SroBi?d difdadedirritabl
Corporat?%ﬁﬁmg eggﬁﬁ#ﬁf%%gggggﬁﬂ%f ihe pharnggeufica
2o Npbevd naimmefand erpr edaintand imBaxthesn can be

intermttent, or at .
The manner in which the compounds are administered can vary. The

compounds can be administered by inhalation (e.g., in the form of an aerosol either

nasally or using delivery articles of the type set forth in U.S. Patent No. 4,922,901

to Brooks et al.); topically (e.g., in lotion form); orally (e.g., in liquid form within a
25  solvent such as an aqueous or non-aqueous liquid, or within a solid carrier);

intravenously (e.g., within a dextrose or saline solution); as an infusion or injection
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a gradual, continuous, constant or controlled rate to

a war m bl ooded animal, (e.g., a mammal such as a
.nouse, rat, cat, rabbit, dog, pig, cow, or nonkey);

but advantageously is preferably adm nistered to a

WO Bvo4PRY5Ag. I n addition, the tinme 15 of daypcmos2bdamoessso
nunber of tines per day that the pharnmaceuti cal
formulation is admnistered can vary. Adm nistration
preferably is such that the active ingredients of the

pharmaceutical fornulation interact with receptor
si t es(®lBht Hispepsien Faggn Frul %%“éﬂkﬂf@%qeﬂ'%%acﬁg@éﬁq‘l‘ﬂ@

R T

di sor gz adRinsaekiialpatohy. aAmﬁﬁghamebmaial ty adnﬁmamh\a GRpamds A
optim ze the effect upon those rel evant receptor

subt ytheformiof cbnlihaptive chomistl ibistprafisd tq preseptgachicompiund inghe

t I m.ni.m zi n

b 0 gt pedicy i e Tl Br RSB s fferifa s
for agm; AR Wi SudhcbRfdihds will be

i nvent | olgéug%(g{ (lllﬁglgltrﬂ?lgg% in US. glit%r%ﬂe%nltl ISIo 5‘65&5650\;2 231
t 0 Srappdrertto the skilletl hetisadhi Fod casmaple, tief comlpbwoids ¢as be administered in
i ncor orated 25 herein by reference in its entiret

The dbtioTD ot el it gt s perlensies i Focthes
b (e AR e SRR g th oos of ppich

digs OrtelholOfiesta@ailable abmwmsatﬁpnarcﬁmﬁaﬂoh EThethidministiatfon of
from whi ch the patient suffers. By "effective anount”

"t he rthmévmaeeuum&mm@qs of the present ipEeTgamem bp MtcraieRt or at
that a t_sufficient
ph ar %n%#% og%quo 1S cc{n% 1}t co%{mlﬁed g% vga%ﬁ-b ogge d anim fhl l(e'%’g

apeu ects us res
in efafn%&ﬁay SacRELMBHIsk, O, (@F, rabbit, 16 it Bow, ef mbﬂk@y), but
di sorder. Thus, when treating a CNS di sorder,

ef fe @ﬂm@geoaﬂm mrefessblcamprdsiered o9 bamampriign in %ﬁﬁtp%éﬁwetﬁve

g ﬁ%‘ &‘g?"gébgegf’y R bd(%¥ hgtitge‘;s]’ ac?"]%galbr al n 0 gﬂm

Su bJ %@ﬁmmzs@&ﬁ chiPar Qidu\ﬁﬁi&tﬁu&&ﬂ»r@féﬁ% ifuePdhbtheachRC EPt Or
subtypes (e.g., provide neurotransmtter secretion,

thusxmﬁmmmﬁpﬁ@cﬂwnakhswﬂﬁvwmpnewmwnwbwﬂvw%PWeawﬁEﬁbnof

th d 10 P f .the d
i AEDPRPTF suires erap e Topeensert 5 GRS ns o
the diaomAgha (@b%bmm Sbcitiily 3h 80KHEE CNS alBiak;f est ed

by a“decrease in th
20  administration pr eferably is such so as to optimize the effect upon those relevant

receptor subtypes which have an effect upon the functioning of the CNS, while

minimizing the effects upon muscle-type receptor subtypes. Other suitable

methods for administering the compounds of the present invention are described in

U.S. Patent No. 5,604,231 to Smith et al., the disclosure of which is incorporated
25 herein by reference in its entirety.

The appropriate dose of the compound is that amount effective to prevent
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synptons associated wth the disorder or an
anelioration of the recurrence of the synptons of the
di sorder. The effective dose can vary, dependi ng upon
factors such as the condition 15 of the patient, the
wovesdorsyspf the synptons of the disorder, arRECTUS04/006530
manner in which the pharnmaceutical conposition is

adm ni stered. For human patients, the effective dose
of typical conpounds general ly requires adm nistering
the conpound.in an a t.sufficient to activat

ol e RIS e dyapiod: Sitpuprenn s G0 s avorab (e
dopa SO ersdRy "therapeutic
|nsuf %%?eﬁ§£ gggﬁﬁgﬁce fec%g on é%gﬁgka?mﬁuscles
and gadoght’ ar "efreoawdcsé 'gfﬁnééncthmamdmgsﬁ‘ﬁcleﬁmsehmfh& dostredy e
dose of conpounds will of course differ from patjent

to pahpmweolesinal @rﬁher@evf@ﬁﬁﬁct% thas rgenlting i piftive RIgVEHtoP g

ory edraisniat e Ssialt, 180 FhalEad S NORIARE U blfoive
ef f eGhiduRiofcotpoidiesh mﬂa@c SOIBEOR t6/5426 Aose e bloed-breinibureick
effect, the duration of treatnent and the

25
adni ruf ﬁtsrswbgect) s mmcmoeelmn;decenwr@;tesan @e@@wféhq spbigsbendian
0. 05 and 100 active s bstanc ally
R R s s A e
Cenergl lagn %ﬂg %hﬁgg mteﬁgctiQQﬁE%u(‘M dr |tre§£§1%& loffih8 Bisdrig).
approprlate osage as a function of the age, weight
and  Prdveitive obhddisorfia dstrmifestad by délaying be oivet oé ﬁle SERROmMSTH o
conpounds cgr ef erably haye the abj r oss

the Hhegtxgrdst dhreptmensphthedisogier is I’i‘@mﬁ?f"pﬁﬁf deck@ Se’s’ﬁ g’% such
conp %ﬁ:ﬂﬁé@lg%éoﬁnmge? Qmﬂ Bile! didoMed &2 aff Ekﬁﬁforihhﬁ ofhERREede of the

nervo e patient. P val ues of

typi @ﬁhpt&ﬁmmrderVWI ch are useful in carryl ng out
the present invention are gener ally greate

a bout O, Brecfercting éosg panyaeyy dep Wgﬁlgéw ctets S“ Ii\ A% @e condmon
r €q §§ Q’negtr e 868 xﬂr& &f th%%ﬁlgtoﬁrg gf‘ g/hsordél;hﬁxd lGnaEnet &l Ues

yplrta oun enera are | ess than

a b OUtwhizh Ehe pﬁﬁhﬁ&uu@: EnlpeSsontihaiminikiasd. By hamah ;zarmm theres
are |less than about 2.5. Log P val ues OVIde %
neas effestivg doshef tymital pompowids generBprsaniEes ‘B’é@%ﬂ $oss a

See, Sautant o il B4Rl gl GRppRTIgEC

neurotransmitter (e.g., dopamine) release but the amount should be insufficient to

20  induce effects on skeletal muscles and ganglia to any significant degree. The
effective dose of compounds will of course differ from patient to patient but in
general includes amounts starting where CNS effects or other desired therapeutic
effects occur, but below the amount where muscular effects are observed.

The doses depend on the desired effect, the duration of treatment and the

25  administration ronte used; they are generally between 0.05 mg and 100 mg of

active substance per day orally for an adult.
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The conpounds have the ability to bind to, and in nost
ci rcunst ances, cause activation of, nAChRs of the
brain of the patient (e.g., such as those receptors

t hat nodul ate dopam ne rel ease). As such, such
w@Poigsz have the 15 ability to express ni CEIT/US2@4/006530
phar macol ogy, and in particular, to act as nicotinic
agoni sts or partial agonists. The receptor binding
constants of typical conpounds wuseful in carrying out
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pr OV cAles dcfvatib@bfonRORRY of G piadi of the@aidny @1pl, Guchian thasgOunt S
of at |east about 30 percent, often at |east about 50

per cEaaptors Giffaucdplatydapnmiye releasle 48 UG coPPOpRKE BRAthe of
:,lg at %bal §%og”: ulcg/s difothi gﬁ%pcl\élﬁ)g% %ﬁ)& &%Smaﬁﬁ”t%ra aL Yicotinic

ypi conmpounas us arryirng out the present -
| NVeRdohio or Fhitel SRR PPhEBdeplofBidifgondtanks dfitgsidal cd@pbunds
eliciting rel evant receptor activation. GCenerall

y
t ypi essful iBemmong RN the peesert inventiemgengrrliererrd 4beve0.p s effan

' ti 1 t | ' t j f
dopartiied i S R esonty Blogsasi sBine 2 REGIEbaRle
of t efpnstintd F3sch 1ARAVEompoudS Et8itly ars s thirPBURLIN, oftbn are

| east about 100 percent,
20  less than about 100 nM, and frequently are less than about S0 nM. Receptor

binding constants provide a measure of the ability of the compound to bind to half
of the relevant receptor sites of certain brain cells of the patient. See, Cheng, et al.,
Biochem. Pharmacol. 22:3099 (1973).
The compounds useful according to the method of the present invention
25  have the ability to demonstrate a nicotinic function by effectively eliciting ion flux

through, and/or neurotransmitter secretion from, nerve ending preparations (e.8-,
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of that maximally provided by (S)-(-)-nicotine.

Certain conpounds of the present invention can
provi de secretion of dopam ne in an anount which can
exceed that maximally provided by (S)-(-)-nicotine.
W& BRu@shis, typical conpounds useful in 15 CaCT/YS206/006550
the present invention are | ess potent than
(S)-(-)-nicotine in eliciting neurotransmtter
secretion, such as dopam ne secretion. The conpounds

armou B G+ S| TRRRBOTI: 1A . HE FOWPBTASONE BT
amouelspr i FERPORC At
o RSPl PR el el P il oL,

t hat dgRminR R baher debRuEBARRLN dRnepdlly] fsics casmhdsiumtand | on
denonstrate poor ability to cause 1sotopic rubidium

i on fanyingtoht the RyesentAnisRtéon; effectively providp for slqventgeceptor

expressi ng, nuscl e- . t i inic acetylchgli
rEe AN iirons oA AT SFgs Aol AR el B B perent,
act i yiiQitnfPRIdadtbsut 95 pdelent, ¥Atht SRuilall P providél B1S)-(-)-

- provide a neasure of the concentration of conpound
needaidotine. Geadraliyatypichiabfpads isefulie caxyiugtout the prpteotinwhiians
of 25 the skeletal nuscle of a. at{ent whi ch, are

ext r EREI0LP PRicpf{ban; (Sh(-)>nigptiae esticl SARHGEePIoT ARTVEHOR-

Co . .
car r ity il Eipoiaf L85 ity BAP Rl B BrHSElakiniod

RET/ MB2001/ 125V 36 thd sastetivni of Hopaine Whdntouhts Of a¥fiéast about 50
rubi diumion flux by-less than 10 percent, often by

| essperaeifapftes aijeastabat 75 percenhand fregepnilyaf pashphoyt 1R gerpspt.
S(- I cot j. Th , i ian,
aheraprayaa s aeR SRR et CRuRE S Ras PHERkAL,

t he RhhetaRprotibesepfeBGEdTidopati@il hiDsmouhewiict dag exdbéd thity
to 5 elicit activation of human ganglion nAChRs to

any miximillyipoaided ble@-éenicttries Generaliy: typipal gorpgoundsaseful in

ds of. th t ' i nst
FACHREES g P BOREPh ot T B a LB P RRkotid P Sicions |
dengpsbhatRtet¥edidndfih &f dobfBnddRbkdidny of those

conpounds to activate nicotinic function of adrena
chr omaf f The coingsunds of Al preserstinverfipnwhea spplomeisin pssEve oor

bility tg i SQtopi i di um ion fi t hw.ough
ACHR BRI R R e G pifR Pk B B8
gl angleic LRMRLAb NACHRS ¥PivhRh nREE B b PdptRARARES Bkl Ul

in carrying out the present invention »
20  regard, the compounds of the present invention demonstrate poor ability to cause

isotopic rubidinm ion flux through nAChRs in cell preparations expressing muscle-
type nicotinic acetylcholine receptors. Thus, such compounds exhibit receptor
activation constants or ECsp values (i.e., which provide a measure of the
concentration of compound needed to activate half of the relevant receptor sites of
25  the skeletal muscle of a patient) which are extremely high (i.e., greater than about

100 uM). Generally; typical prefesred compounds useful in carrying the present
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maxi mal |y activate isotopic rubidiumion flux by |ess
than 10 percent, often by less than 5 percent, of

that maxi mally provided by S(-) nicotine. The

conpounds are effective towards providing sone degree
wo niemensi i on 15 of the progression of CNS miTas2ade/nEs30
aneliorating the synptons of CNS di sorders, and
aneliorating to sone degree the recurrence of CNS

di sorders. However, such effective amounts of those

conpounds are naot sufficient- to elicit any apprecjaple
unde SPYeREPTACEYSE HtQPicFi é?nfi{g‘%es @?ﬁ)ﬁ’%%cﬁ’?‘e‘?fmﬁb?&s

decrqﬁg e . Hg@ﬂ%ﬁﬁl : jeved to refl ect
effec s%ﬂﬁﬁ%ﬁﬁﬁﬁgﬁgﬁova u afh§€§{%ﬁ§hg$ effects to
skel et al 2R dEHHEInds ofAlie feselt invashivh iRt edploged iDéffective
conpounds of the present invention provides a

t her spwonts i apjorddass with thermethpdof tha preesit inwmtien lack fhe akiliy to

disorders.is, pravided nd desired.peripher al,.
o et Redimnes soelPradhRe Bl SoubGul sk oy o
an efseaiiy & melRaBomiis & epinient ifbetfon binsPih6R AACHRS
invention s sufficient to provide the desired

ef f e atsponsiplerfortdastic®iSylattzide effects in denfidnstoked iy a fdck ef the ability
not at a high enough, level) to 25 vi de, undesi rab

S de ObfpwEpBPoTp Ertgpf pico . Crfaf&tﬂr’{%/gfr sdi ﬁ@&?@*{*gﬂ@&%

a C (o) Py o a

T T S B R s
ROTNz& 20 44 ORIG53 Ocll prearatiodiitived ot thedrondl glaad.sGeremily,
1/3, frequently less than 115, and often |ess than
1110 typicAiarelerrad spmpands yselildn cartyine ot Aerressyt 1eYeRtoTef f ect s
to a_signjficant. . SV, f

ol | BB rATR G SBicuntiBh RELbyIed HARRD ot 16 by Les

il U&IaﬁQbﬁcénﬂ@fﬁﬁt@s%ﬁﬁallﬁbﬁ\iﬁéﬁﬁmq) n@dtneshoul d not be
construed as limting thereof. In these exanples, all

parts andhpeemrenndsgeesiigetive fnyards ppmiding semedegres ohge R

ted. Reaction yi re. repnor ' .
18, 8 peiRgts g o755 PR ot BTG B sl § oy isgpees
ddi NaRraeNdritiigks sondeldBirEARY REQRMEAN CNE-didorRs)) Bywivai, Bch
hem gal actarate: Trifluoroacetic acid (0.91 cnB, 11.7

ol ffentie amdumsiofdhaspcaminoands gregot syficient to mlicfanp apprccipble
(1 17 3R hicSnid FEET S 1o RerhdrRhardid dy Uelrb REd SIS LR BN Hons

believed to reflect effects on the cardiovascular system, or effects to skeletal

-

20  muscle. As such, administration of compounds of the present invention provides a
therapeutic window in which treatment of certain CNS disorders is provided, and
undesired peripheral nicotinic effects/side effects are avoided. That is, an effective
dose of 2 compound of the present invention is sufficient to provide the desired
effects upon the CNS, but is insufficient (i.e., is not at a high enough level) to

25  provide undesirable side effects. Preferably, effective administration of a

compound of the present invention resulting in treatment of CNS disorders occurs
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4-yl oxy) pyridin-3-yl]vinyl }pyrxolidine-I|-carboxylic
acid tert-butyl ester in 4.5 cnB8 15 of

di chl or onet hane, whi ch was under argon and was cool ed
to OC. The reaction mxture was stirred at this
wempmpatisy e for 0.5 h and then at a tenper aruresion/doésao
region of 22C for 20 h and was concentrated to dryness
under reduced pressure (2.7 kPa). The oily residue
was taken up in 5 cnB of water and the resulting

solution was rendered baS| H=8 di ng .28%

aque BN admiTREonQf et than! @ﬁ@g %gﬁg/ag)}?ﬁ, a@?f’éfan \?\%)SFIP?“S

time ) ani c
phas a0l Hof it B AR Wi rlb BRI el

nagne3|un1sulfate, filtered and concentrated to

dryness under reduced pressure (2.7 kPa) to give 0.225
g of orange- col ored oi Synthetic Examples purifi ed by

G o oofe Rl sFitbar Bratles nE g o typirrs e presept
Conc gL 'aﬁ&‘ slﬁﬁldtnbﬁ)e%@ns&ﬁéﬁ% h@nﬁ:ﬁ% WHRFSE, Th BdtGRAlnples, all

pressure kPa) gave 0.1 g 6 mmol ) of orange-
col opae and i;erceﬂagea etedyiveight ndess Oth@@&e goted . ReBetivanylelds wiss
added to a solution of this 27 WO 2004/078752

PCT/ B89 008 BLEF28PS in 2 cnB of methanol to which
0.5 cnB of water has been added. The mi xture was
brought to reflex and cooled to a tenperature in the
regi Erandle P2Racfik 3-(()-2{Paaolidib3eyiviwdl oS- (tetrahydsopyensp v ed
by filtration. The filtrate was concentrated to

dr yné-gloxyipyiding hemigalactaraes sure (2.7 kPa) and the oily

d i 2
or eci pi t ALBHBERRL A 05} ey LE o pfb BRI TRE 0,
of  boh¥ieh 6044 ACaY aintol)af eheelnic aa(mfz-[di(te&agﬁmpy:hn et her

and then dried at 40C under vacuum (2.7 kPa)

0. os&y@xmwﬂm%m\@nmw@neé qperdiciagit frrigupl %tfﬁgn ‘g 3 em
(t b

2! AR Bt vkl HikoRich a6 08 A0 A AR 1AL "

274 fofluce ‘%%mﬂ'@e’ﬁ%{ ﬂﬁs%xh{ﬁeﬁhﬁ@ﬁﬁ vs llmihc( $600at Midnzperalifde in the
(CD3)2SO d6 with a few drops of CD3COOD d4, 6 in ppm:

1. 61reginm of 22fC foq 2@pandiwyas carnehnirpted & ctrmesszg_lggr redzce_[l-pre@q\lfe

9 o) g8 B Mo g 1

'('Z sﬂ_ﬂ%m wa% r%@en@&itg%c @H"B} gy add%g?S%"h@u?%u%?&EQolzugﬁ iﬂa

20 | )then extracted with 3 times 25 cm? of dichloromethane. The combined organic
phases were washed with 25 e’ of water, dried over magnesium sulfate, filtered
and concentrated to dryness under reduced pressure (2.7 kPa) to give 0.225 g of
orange-colored oil, which was purified by chromatography on silica gel [eluent:
dichloromethane/methanol (9/1 then 8/2 by volume)]. Concentration of the

25  fractions under reduced pressure (2.7 kPa) gave 0.1 g (0.36 mmol) of orange-

colored oil. Galactaric acid (0.038 g, 0.18 mmol) was added to a solution of this
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4.69 (m 111); 6.43.(dd, | = 16 and 7 Hz: 1H); 6.56

(d, J =16 Hz: 111); 7.49 (m 15 111); 8.20 (in: 211).

Racem c 3-{(E) 2-[5-(tetrahydropyran-4-yloxy)pyrid n
3-yl]vinyl }pyrrolidine-1-carboxylic acid tert-butyl
Wwohfofsadd be prepared as follows: Pall adi URCEHUS2084086530
- (0.117 g, 0.52 mmol ), 0.678 g (16 mmmot) of lithium 20
chloride and 7.25 cnB (42 muoi) of

et hyl di i sopropyl am ne were added in succession to a
sol uti on under argon of 1.33,9 (5.17 f, .3- hr ono-

20 el mohasal VA0 o eros s 3ddad THEEIY e

nmol ) of raceni 3z Vvinyl pyrrol idi =5iah Doy | id
[ or 1 o8 b eRE i i ddoied b gl e o188 DO b 6
Af t e Bt Hakhf fvab falo &by Hitralidt) Qhefil ttatesivds orcamrateti e
reaction 25 mxture was stirred for 2 hours at a

t enpeityaéss ndet wdichdpressgie ¢h7 ) 2@theaily 1esidap was taken up in
concentrated to_dryness ynder reduc r 3

o) 2omhat g TR s Soic s BT PhSRS U266 &
PCTI U / a%?cﬁis j afdtien@hicicgic @meat at e
and fﬁéggég%%?%ﬁgzgglutlaﬂﬂ%ggm%gshednine ;uccgssion
Wi t N ygeutirh REBKIRP oG 00038 \waf meemi@S-(EhS-poiolidin 3rylainsioH

bi car bonate solution, 2 tines 25 cnﬁ,q£ matﬁéland %%
cnB  Giteaydropirent-slouy)yridins heypigrlectasdsp i thefim php Bereg o1

was dried over_um i t i

Conc SRR D ag AL 0Ty et ke el QR ,
KB2) (19,8068 wht4 18 SopdirONCOOD a4, Bt ppm)e .61 (e: 2Byt 82 (i
purlf(l ed by chromatography on silica gel [lel %e t:
CyCl GHpL AR heHA oo TEY 396 650 0.y ey 1FD: 3.07 G 1ED;

Concentration, o > f Lonscu . Syse
(2. 7 iRpaiogays g g AR | SRS HREF miAaR Qe S

i t N Wland LIRS, DI ER A3, T 912 HSIREAY 6124 ¢ 1K
synt hesi s. .

3- Br a6 afn-1;0.4548d; d =dieyundihEZ -15; $,50 by = 16ite TEh A48 n:
prepared as follows: Diethyl azodicarboxylate (7.1
das, 1H5 830612 Mms added drop-wise to a sol ution under
argon of 2 O _i31R A v@bpwRadd- idgh- n- 3-ol , 4.69
g (45 mMmo C&%?ﬂt{é%’;%a%r ogyrgsﬁ- 4- gllgp)?%}gi nmmol ) and 11.8
g (45-ynvingl)pyablidine-1-carboxylic acid tert-butyl ester can be prepared as

follows:

Palladium acetate (0.117 g, 0.52 mmol), 0.678 g (16 mmol) of lithium
20 chloride and 7.25 cm® (42 mmol) of ethyldiisopropylamine were added in
succession to a solution under argon of 1.33 g (5.17 mmol) of 3-bromo-
5-(tetrahydropyran-4-yloxy)pyridine and 1.2 g (5.17 mmol) of racemic
3-vinylpyrrolidine-1-carboxylic acid tert-butyl ester in 13 em’ of
dimethylformamide. After 3 hours of heating at 110°C with stirring, the reaction
95  mixture was stirred for 2 houts at a temperature in the region of 22°C and then

concentrated to dryness under reduced pressure (2.7 kPz). The oily regidue was
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tri phenyl phosphine in 150 cnB8 of toluene. After 20
hours of heating under reflux 15 with stirring, the
reaction mxture was brought to a tenperature in the
region of 22C and then washed in succession with 2
Wome4oibrsgnB of water, 2 tines 75 cnB of satoarusbm@aleossso
bi carbonate solution, 2 tinmes 75 cnB of water and 75
cm 3 of saturated sodiumchloride solution and then
the organic solution was dried over magnesi um

sulfate, filtergd and concentrated to dryness under

r educ@ken Bp B e of Sy agetaip and ghe sesulfing solufpn was washed in

or ange- col are

cna RoaB a5 2 e iR 3 " g ) BBl Jarddt
filtes@pbs0b bmBoTdvanmadiess o bfsatbrdidd¥Bdiun EhlGng saﬁudi aud then
i sopropyl ether. The filtrate was concentrated to

dr y newss duedchwer meedm@usqﬁnres@@reé and @nepniggEg)to ﬂmezg& e 0 g

Of an @8%14’ e G oéﬁrk?ca P éﬁ’e é,-grlhgl g{oﬁal {l“‘ﬁ:s res1dug was umeigd P)y
cycl QR AREAR M L 8l fliRnt Sfcbnbiind/ iyl ARte-(8/2 By volume)].

Concentr at on of the fractions under reduced pressure
(2. 7 GoRehiraian of tHe Bactjormf under reduced pressure (2.7 kPa) gave 0.44 g of
3- br ono- 5-(tetrahydrop an-4-yloxy)pyridine in th
f or mygfovpil shighgtgs gpad Wlé{‘PP‘I‘Wﬂ?er BritigHon theemaines of of the
PCT/ Lg%g% /006530 spectrum (300 MHz, (CD3)zSO d6, Sin
ppm (m 2.11);1.99 (in: 213); 3.49 (ddd, J
2.5 - % Eromacﬁ &u’aﬂydr@gfﬁ)l%y&x@?)yﬁcﬂiacaﬂséﬁeﬁreﬂmdfdmoﬁs
Hz: 211); 4.75 (m 1H); 7.82 (dd, J = 2.5 and 2 Hz:
1|-|) 8. 29)1@(&1 agockca@cqqﬂate 171119113 @ rggolz yas agded dgopswipgsto a
M _C 3=\ e- boxy. aci d
t ert s?;ut{oylun fergrgon of\gﬁ (Q(y BOP% omop ﬁ{nbﬁ&i tiéé:g

r can e prepa

N- Bulslohhdidriahyardpgaaaeol (4$4mﬁ<m3anaf11 &gl45§mh|ol§6§ ution)

was added drop-w se to a suspension of 25.5 g (71

mc| Jripbénylphésphingin|1A@eh wfmimpmfm %ﬂhﬂﬁfs@ﬁﬁq@éﬂg wdega"@x
of tetrah drofuran

0501 B ettt Sheion s P s Bt Bt RafacBt B 285

0C f 85ocQndinbl Wited i SR caeBh ¥REl2 WinkdV52mS of watéromwﬁés 757;m1

g (35.6 mmol) of racemc

3- f opfrythrated bmatbmamduhmaﬂmWﬁ ) aémfer@aql 't75 cth Lﬂfyiltmted

t of d f 2.5 ho
o | et oo e B ket PREK v el s masetes
the phset WiReWast dRMhESed B1aBmbQ nderBaRba Siadeite 2 £RP:) to

aqueous
20  give an orange-colored oil. This residue was admixed with 100 cm® of diisopropyl

ether and the solid formed was filtered off and washed with 2 times 25 cm’ of
diisopropyl ether. The filtrate was concentrated to dryness under reduced pressure
(2.7 kPa) to give 10 g of an orange-colored oil. This residue was purified by
chromatography on silica gel [eluent: cyclohexane/ethyl acetate (8/2 by volume)].
25  Conceniration of the fractions under reduced pressure (2.7 kPa) gave 7.3 g of
3-bromo-5-(tetrahydropyran-4-yloxy)pyridine in the form of a yellow oil. "H NMR
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amoni um chl ori de sol ution. Follow ng addition of

ethyl acetate the organic phase 15 was taken off by
decanting, washed twice with water and with saturated
sodium chloride solution and then dried over

WBIhBREe sul fate and concentrated to drynegsuseses3o
reduced pressure (2.7 kPa). The resulting oil was
purified by chromatography on silica gel [eluent:

cycl ohexane/ et hyl acetate (9515 then 911 by volunme)].
Concentration of the fractions under reduced.pressure
(2. 7 sheeaym RO MO (RS d6:0 ip apmil §9 (m: 2H); 1.99 (m: 2H); 3.49

LR W ST i B R, PR Rl TR

pCTI LD Bb b0 s R e A IR0 =25

cem c
5- ((Em.2" pyrrolidin-3-ylrinyl)px$inldf ne

hem gal actarate Trifl uoroacetic acjd (/1. i cnB, 15.6
mipl ) wasRaserdie d-nyiprroliding-1-carboxylicarid trighnty pstey cambe,

(1.56rm% acemc 3-((E)-2-pyrimdin 5
5-yl \‘?feﬁ%f Jﬁ;@iocvflrsi di ne-| -carboxylic acid tent-butyl

ester in SpayBmain inGbahé @1 cnbfaAnEN ssititionjwasaddadriser wise
argon and cooled to OC. The reaction m xture was_
st r tersusgension of 26.8 giEmamel) of triphenydmethylphosphpnig bgomide in

tenperature in the regi.on of 22C dit
LS el R o R ook Bl AT S 0

(18- 7 15 Bk mixnlhBSraPitnibd LiRSE 449, 5MPiRA Bidk Bdinikdd with afsomiiGn 6ff
wat er and the resulting solution was 10 rendered basic

( p11%28) (86,6 mohdi) nfra@Bi6 Hfpmepipwrdidivodicatbeplio adidigrthrey! ¢S
then, extracted with 3

t 25 ¢ of .
i ot B HATBY R ST 7 A AP Eon 8 Gapere e
washes oWo# @SR kS widhied int 408 emO¥RhuARY BQRLEET
sul fafe, filtered and concentrated to dryness under
r edugeslofume sigodde s¢iRtich. Kifayingaddjfiasfothylxetge the organic phase
orange-col ored oil which was purified.b .
3hr omt e Afy desAmie] YaEddHe (D a0 it saturated sodium
di Ol O ATEHARAGHATLANE bde Haneh Bl Canl KorkBletirBRNd

Concentration o racti ons under reduced pressure
( 2. 7ddgiR9 urgentedudedlpressr®(25/kPayihg reafltingroélvgepurdsil by ed

oil. Galactaric acid (0.06 g, 0.28 I ded. 10

a sothwematngraphy emhiilicagel [elugng WCIW%"%{%\%@%/ S?tge’\/ﬁ} %’h

0.5 \(r:orflixgme% C%&aﬁfaﬁ&?& REERE IR redRa Bleishidl(£7 ¥PS gave

20 6.3 g of racemic 3-vinylpyrrolidine-l—carboxylic’ acid tert-butyl ester in the form of
a colorless oil. Mass spectrum (ES): m/z 198 (MH"), m/z=142.
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brought to reflux and cooled to a tenperature in the

regi on of 22C and the 20 insoluble material was

renmoved by filtration. The filtrate was concentrated

to dryness under reduced pressure (2.7 kPa) and the
ue was taken up in 2 cnB of etha

8%%%?%??2 ed solid was filtered off, mashed%%Q$§aﬁmmﬁm

of isopropyl acetate and 2 cnB of d||sopropyl et her

and then dried at 40C under vacuum (2.7 kPa) to give

0.1 g of racemc

5- (( f Exaniblesr Radentic S1(B)-%pirolidin-f:ylvinyl)pyneiditie

hem gal actarate in the formof an ochre solid. Mass

spectkﬂﬂ&i&!&ﬁ&ﬁ-niz 176 (MH ). 111 NWVR spectrum (300
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113) ; sobuidiBof(0M3 gl(t b mm%l)%&aééiﬂc 34EF -Hzmﬁﬁdl- 8.5 Hz:
1H); 3.10 (m 1 .20 (m 1H); 3.33 (m 1H); 3.42
(dy, 5—ylﬂ1;11)1arrdhcvnesl~mbox11mprd tergburg eqier.in 6 pay’ of4. 24

(1i :Dl L 6 5 2 g lv{'hrlrc]:htwas under2 aligdn and coolesi%o O‘%Hi”he reacuon n(nxture

3- (( Blgs %ﬁrpaa at ﬁﬁs%xﬂpeﬁmwoyo BYlieR Y 4 Bhpestchie 1d mé&%%.&%ﬁda@
acid ter 5 butyl 'ester can be prepared as f WS:

Pal | afdi 20rmoas eddit was @ndeiifata, to Orybs nmlet tpduce ﬁ?@mg(i’(?llé’a)
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et hy | B rdbistidisya AKELUR{B P 615 B%‘Wfla?f‘ ‘ﬁ%ﬁeﬁ%ﬁ’ B?Pﬂt"@sa
S gt AR AL afing 2B fhud Gulchif Rin 81 st

3- Vi Ryhegeyed fvath Bliniee 24 ex6’f Bioytoire thauei Thetcembindal rgenic PBases
ester in 15 cnB of dinmethylformam de. After 3 hours of

heat iwwh@m@% ofyaterydrigd over pagneEyE s
o Bl kRl Rl e b SR S s 09, 00

A CSheeRt ra yness uced

Pr es Senge-dofordd diRAich WA Qurifdidiby chrombtitephwas silicdg@Nchipnti N
50 cnB of ethyl acetate and the resulting solution was

vids h dithloremethensduethasal @41 then 8/2tyrelymel. Gongenisptionsf e 25
I’TB f t te
o Shodat 8 R Goatrraing® AR S8R Q.S b bt e 2

S 0 | Ulebi8Rd 8ill A Sarkc R68 (06 g?d 29 Migol) WAGRFISd D selutidnadf 6313 011
filtered and concentr at ed L0 dryness under reduced

pr essu? an (02 migthRiRd Jo wluchgl S0’ bf watgt g basp edded. The mixtarp was
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20  insoluble material was removed by filtration. The filtrate was concentrated to

dryness under reduced pressure (2.7 kPa) and the oily residue was taken up in

2 cm® of ethanol. The precipitated solid was filtered off, washed with 2 em’ of

isopropyl acetate and 2 cm® of diisopropyl ether and then dried at 40°C under

vacuum (2.7 kPa) to give 0.1 g of racemic 5-((E)-2-pyrrolidin-3-ylvinyl)pyrimidine
25  hemigalactarate in the form of an ochre solid. Mass spectrum (DCI): m/z 176

(MH"). "HNMR spectrum (300 MHz, (CD3),S0 d6 with a few drops of
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cycl ohexane/ et hyl acetate (812 by vol une)].
Concentration of the fractions under 20 reduced
pressure (2.7 kPa) gave 0.43 g of racemc
3-((E)-2-pyrimdin- 5-ylvinyl)pyrrolidine-I-carboxylic
i 1,-butyl ester in the formof an oil pefhkrooddviso
‘ggég"t‘}?ﬁs?ﬁz(soo Mz, (CDB)2SO d6, 6 in ppm: 1 45 (g
9J3); 1.78 (m 111); 2.05 (m 1H); from2.90 to 3.15
(m 2li); from3.15to 3.60 (m 3H); 6.51 (d, J =
16.5 Hz: 1H); 6.64 (dd, J = 16.5 and 7 Hz: 1H); 8.89
(s: ZIBCOOD.AAA iappmi 1 BP (m:A);32218(@: PE)2.00 Wely5211 and 8.5 Hz:
PCTI t JS2004/ 006530 Exanmpl e 3: ~
(+) - SHE B (3 D7 3.0 (mati R 3.3 (5 YA 39T A dumd 75 Hz: 1H);
eal a at.e. Tw et kil A+9.Chich) . 1y, Mol )
vas 300510 42+ FEHIK o3 b AR SR 2B G2
sol ut i on RuAEMRE 3R(EYpyahidth-2AvByhBndidinevIvedrhoxglic acid tert-
(+)-3-((E)-
2 5py butpliesterreas by propansd a5 follewss| i di ne- 1- car boxyl i ¢ acid
tert- but ester jn f 5.dichl t - After
2 hours ﬁJfaH%“?qr? ?‘ie%‘?& (Q?Ifﬁqﬁgf W&'ﬁgﬁ%@g@gﬁgac on
M Xt bii6ride WEE7. SR @S miNol) b eyl diEprétlylabifieartuemasd i mmoni a
solution and stirred for 1 hour " at a tenperature, in
t he mnegsdon toh s@@@uamderlagbn oft0B28 gt(3. 1 bmmvh) of Irbuewopysimidine
phase was separated and_extracte i t .
di ¢ Al EH A memoDiefsacemiciy E’YHP’gfg?ﬁVYec%?éE@s”%é?‘smy‘
sh I5G0 W di ] A aliagla g0 ke
\ggdi gs%r%%rﬁll e&ggwﬁﬁﬁgﬂéwf%ﬁmﬁ? heng%ri ed over
ma.g NGEing1he taétivh @nixtie viagstiadd fud d hown eteriempetatwe inghe region
dryness under reduced pressure (2.7 kPa) t i_ve 8.06
B gie

g of of@ﬂ‘écfu #ndl-thep IcamegpiTaind) o drgmessindeTpquoed fressure E??
0. 16 _mol : s i L
o R MR R o L0 s bl o

addegashdiif sutbostih @itk Emby 23eaA be Waerf 2 dmbof sanegibed to a

tenperature in the region, of 22C and goncentrated to
&5 v neiersbonaiel sqtution R finaes 23 smpefavadeg ard xmy7 of yatedpdiung; |

P SR

diis S or ne Iltered

of f RAcnkheNo diyn&d uiker #B(Ced piodare (VARRIIG didk 171 k&kbyowio
give 0.072 g of (+)-5-((E)-2-pyrrolidin-3-
y| vi aily hipxesider whsmparified by chrametography opidics g5l FRlUSEE 3 yel | ow

S TRE G B el b s M

" 20 reduced pressure (2.7 kPa) gave 0.43 g of racemic 3-((B)-2-pyrimidin-
S-ylvinyl)pymrolidine-1-carboxylic acid fert-butyl ester in the form of an oil, ‘H
NMR spectrum (300 MHz, (CD3),SO d6, & in ppm): 1.42 (s: 9H); 1.78 (m: 1H);
2.05 (n: 1H); from 2.90 t0 3.15 (m: 2H); from 3.15 to 3.60 (m: 3H); 6.51 (d, I =
16.5 Hz: 1H); 6.64 (dd, J = 16.5 and 7 Hz: 1H); 8.89 (s: 2H); 9.'04 (s: 1H).

25

32



20 CD3COOD d4, Sin ppm:1.81(m iH; 2.19 (m 1H);
2.98 (dd J = 11 and 9 Hz: 1H); 3.10 (m 111); 3.21

(m 1H); 3.33 (m 1H); 3.43 (dd, J =11 and 8 Hz: 11);
3.79 (s; 211); 4.25 (s: 2H); 6.56 (limt AB: 2H); 8.88
WO 2084ek8752 9- 05 (s: 1H). PCT/US2004/606530
(+)-3-((E)-2-Pyrimdin-5-ylvinyl)pyrrolid
ne-1-carboxylic acid tert-butyl 25 ester can be
prepared as follows: A racem c mxture of
3-((E)-2-yr|md|n S- IV|'nyI)pyrroI|d| ne I

tert-buty ted n
a 8 cm di Sﬂys:’c?fl%ﬁﬁ) fla)f ﬁ‘ﬁ?@ ?idﬁ%atm?eng%abg i
st at | d@kidn &@95@ tod NoluBbP@Merdzor 6 028 4 (0 ég

el uent : " heptanehnet hanol / et hanol 11/1 by voI ung)] .
Conc @qjmaﬁdmﬂ-yhdnyl)bmqhﬂmc-ﬁwuh@cyhmw tent-bukpibastir jprl smivle
(2.7 kPa) gave 0 of 3r,- S . P

( (°6) -dehiofauretiagg. Aﬂsr%/ ‘)%wt dhis termppEatire therenghiqpmgiure

acl d Cllors b d stirred for 1 b
(-)- (‘5 cinﬁ%ﬁ’nh%%}&f o&?@ Ty ny I%nglogi? ol “""é’.”r"’i“é ?L c? a rof)ox?/url
C acCiafla feRpdrath@ty/the ploRlof 22°C and left to settle, The aqueous phase was

H)-((E rimdin | vi nyl rrolidine-I-carboxyli
S: ?ac éém%a@ﬂm%@%%@@gm@a@ng@%bm@wPé&amﬁaéwmﬁ

th ti,
and BT R witGei R P fliefodalioRDr st il A ARELEY
‘10| Refethdp driBd 4RPIagnedibin Qﬂﬁfe@ﬂﬂ%ﬁeﬁl@h@&ﬁ@éﬁr@&m @rtiyness under
(98/1/1 by volune)]. tH NMR spectrum (300 Mz,
( CD3 ydsed gessud i1 kﬁ’p)n:)\ gqu aRe Qfsyrangwolqrecygl (ﬁqlac@gy acid
2.06
o 3 O erd dempoB g et soifoct pf s By of il
3. 53 uhldh 63¢ndds Waler‘ha@-&efi‘ﬁ]ﬂey Tﬁe llﬁgcnu@-\bﬂs bréaghedo E@ux,»):o&[ed
16.5 Hz; 113); 5 and 7 Hz: 1H); 8.89
(s: BH) tﬁmﬁﬁrﬂﬁe (usthe Mgio)l of zz ¢ ar(d(c@ce@tramﬁrto ﬁm«rsn uglen\duced

| I b
Ve DR B TRy san s el i de friphoadt S § "
of 14 %ﬁpﬁ Gndt dhd ﬁacmﬁbﬁ{éﬁ%£ filRd cR0Rd Midh kigsuod Bs°C

Chira 20 pmcolum [flow: 1 m/ruin, eluent :
hept amie{ wmeﬁdmaacﬂ KPe} toaive 10.07 DB oLHA 15 @)-%M@)ﬂ]—’o’- H NVR

spect rum (300 MHz (CD3) 250 d . 1.43 .
911) Yvipyhryripydine gajactasate s the form p fb—ﬁ Yg’f’ Pﬂf‘g %ﬁs ?84%(@9?5
(m 2H)= 14" stfad Wila fo dobd of
(m éﬂé gfsl@:ﬂi*ﬁg;fh\&@spﬁcﬁﬁl 860 VN D, o few dropd o
20 CDyCOOD d4, § in ppm): 1.81 (m: 1H); 2.19 (m: 1H); 2.98 (dd, I = 11 and 9 Hz:
1H); 3.10 (m: 15); 3.21 (m: 1H); 3.33 (m: 1H); 3.43 (dd, J= 11 and 8 Hz: 1H);

3.79 (s: 2H); 4.25 (s: 2H); 6.56 (limit AB: 2H); 8.88 (s: 2H); 9.05 (s: 1H).

33V‘D

(+)-3~((E)-2-Pyrimidin-5-ylvinyl)pyrrolidine-1-carboxylic acid tert-butyl
25  ester can be prepared as follows:

A racemic mixture of 3-((B)-2-pyrimidin-S-ylvinyDpyrrolidine-1-
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3.53 (broad dd, J = 10 and 7.5 Hz: 1H); 6.52 (d, J =
16.5 Hz: 111); 6.63 (dd, J = 16.5 and 7 Hz: 1H); 8.89
(s: 2H); 9.04 (s: IH. Exampie 4

(-)-S ((E)-2-Pyrrolidin-3-ylvinyl)pyrlmdine

Adlasdeadrai €0 25 Trinethylsilyl iodide (0.2 arfivusicodosssso
mmol ) was added at a tenperature in the region of 22C
to a solution under argon of 0.29 g (1.053 nmol) of
(-)-3-((E)- 34 WO 2004/078752 PCT/ US2004/ 006530

2-pyrimdin-5-ylvinyl)pynolidine-I-carboxylic acid
t er t -dathoxpllic ecid tert-biutyl aster €0-28) vess injagtedin WOPAEL SRAfeom Jigpedss

i e o e A g O BB i s b 2k
sol ut, '196‘1?11@% élﬁe%i’ 1‘5 fané‘m&hﬁbl/éﬂmn&ﬁg@ﬁl ay valgnd)n t he

region C and ft to settle. The aqueous phase
was Coacpaitihefkhe ﬁ*ﬁct:ans:htﬁettrﬂh@etd@deswre @.7 kPa) gave 0.24 g of (+)-
di chl or onet hane. The con(;gl ned or aru

welsh & ST & B RDE ﬂ‘&f‘f\‘I\ICIfH B bRk tE e 027

sodi u I [

mandl EEgFAEpR s BRI Lo i Bl
dryn PlRimidind 1 ﬁmee dasboXylicReij tertbugil ester @rasl
g of Q?f(gﬂr?ge col oregqoﬁ}?mgl actaric yxand 0.06_g, 0.28

ol Jeluved dn Sndieitiomwith atstentiondimeait 148 min o 4 4.6 pmydimstes and

The. eo0ma e ainleangn; og Aeely Thed O o it

L QP GERind i tafolbfiBndi ERI1PNbyOloludRfT. ‘@INMRQ?&&EHL (30004t 0

ryness under reduced pressure (2.7 kPa). The oil
resi gURs)Nasi6r § intppmixtield (595 A9 GreBdne 6 oi: 15):diem

df i sopropyl et her I d f||t I

o SR b s 2850 e I s (B RO R dad o S‘%v

0 09 Hz: 1H); 6.52 (4, T = 16.5 Hz: 1 ,663 ad, J =
S?g%adéidp}yrlroo Fglsa 3- y) [ vi n§/l ) pyrim dlfﬁe 15(

gal aQIS S\niat 7B an I8e89f(s) mp <9f04as yH) I(M(Eé@mydmldlim@-s

1 1 'a%g? Bg_f‘znﬂgq %ﬁ &gi‘l fé{’r%ﬁ a 4. 8mlz9dx&mteﬂ il Qsimﬁ%ng@d J =

21 (m 111); 3.32
(m  tidatp aamM(mmaolmﬂmoandnﬂmﬁnHmemm 3 79 (s:

2123 Lepgégféé@gn%]/ptﬁgtq (98071 by viluraed) B/ NVIR Speomrita (300 Mz,

qi 70 Yeho) A B8 Hom@sheo Xy
I iC gbgf %E%)dg’tg% 4§§t g%i \égﬁy‘% lﬂ’}?riegé;adrngei iﬁ? "
ggscaibeast 26, @éﬁﬂwﬁ?ﬁﬁ(m 1H); 3.44 (ddd, T =11 - 85and3Hz 1H);
3.53 (broad dd, J = 10 and 7.5 Hz: 1H); 6.52 (d, J = 16.5 Hz: 1H); 6.63 (dd,T =

16.5 and 7 Hz: 1H); 8.89 (s: 2X); 9.04 (s: 1H).

Example 4; (-)-5-((E)-2-Pyrrolidin-3-ylvinyl)pyrimidine galactarate:
25 Trimethylsilyl iodide (0.2 ey’ 1.4 mmol) was added at a temperature in

the region of 22°C to a solution under argon of 0.29 g (1.053 mmol) of ()-3-(E)-
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Exanpl e 5: Determ nation of Log P Value: Log P val ues,
whi ch have been used to assess the relative abilities
of 25 conpounds -to pass across the bl ood-brain barrier
(Hansch, et al., J. Med. Chem 35 WA 2004/078752

Wolobin?6/e41006530 11:1 (1968)), were cal culrmiras2005006580
the Cetius2 software package Version 3.5 by Ml ecul ar

Si mul ations, Inc. Exanple 6: Evaluation of the Various

Properties of Representative 5 Conpounds: The

foll owi ng assays were be used tg determ ne the gl ngll

af f i rieyimidietS- mé)myrﬁﬂkamﬁééabe?@%%ﬂl fﬁ#‘&h‘a{’rﬁ%@ i of

certa of the c GRthRe
used, ‘iﬁ%?eé{al"‘flﬁ&gggg gﬁoﬁgﬁﬁ%%t%er c npoun sfaggon

desc i aghhes 915 b oFS bilobgafsholBia Betinte, AiereRon1 h aa
Nervous System n-Acetylcholine Receptors (CNS nAChR)

ad f w@nButiry pehdRagion ¢if237hind lefiSp s m@lyyhasqugm ng
150- 250 wer e mai ntajn on a 1 ht /

cyc| EoRFRFA A and awas(ﬁéwﬂr &3@ h‘i“é"'rd% ?ﬁaléﬁ
suppl drlo
o s

Br ai rgd ive e diifil/@ver maztespinosnifate, fited andoenolaied to dryness

platform The cerebral cortex was renoved | aced
i n 20ndesrednesd prepreyR{ KB ueien 0. b of range-celpgd B}F (Bag Yfve

nggLe L g Qd\%g %&Zg Ma& tfsﬁe% to;a%mg?mg 6%%%?%0 crd? & niflandd0

| @A03e@high 618° ofwatdivhas BESRAddedl. The niiddirerds Brodghit toRbdiEx, cooled
di ssolved in methanol to a final concentration of 10

FM  tovasmpeietors, inﬁmegionef 256 pretropeshiraipdio duRes BRfleriedn

0t oS 2 TR R P pe VR B 1 S ot LBl

S us IO QnRSep|RthePaniRhd ioRSfoRied wa Sfilkdd dhnWaies GriedAl 43°C v
[ ncugatl on on ice, a new 25 pellet was collected

by C e (24§ KP4) emgiee 0.098 s@OG)-&“(@) 2oyrraliging-yvigyDpydmidine

T o B i A N g ekl g
"H NMR spectrum (300 MHz, (CD3)280 d6 with a few drops of CDsCOOD d4, &
in ppm): 1.82 (on: 1H); 2.19 (m: 1H); 2.98 (dd, I = 11 and 9 Hz: 1H); 3.10 (m: 1H);
3.21 (m: 1H); 3.32 (m: 1H); 3.43 (dd, T = 11 and 7.5 Hz: 1H); 3.79 (s: 2H); 4.24 (s:
2H); 6.57 (limit AB: 2H); 8.88 (s: 2H); 9.05 (s: 1H).

20 {-)-3-((B)-2-Pyrimidin-5-ylvinyl)pyrrolidine-1-carboxylic acid tert-butyl

ester can be prepared as described in Example 3.

Example 5: Determination of Log P Value:

Log P values, which have been used to assess the relative abilities of

25  compounds to pass across‘ the blood-brain barrier (Hansch, et al., J. Med. Chem.
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36 WD 2004/ 078752 PCT/ US2004/ 006530 of the assay,

ti ssue was thawed, centrifuged at 18,000 x g for 20
mn, then re- suspended in ice-cold PBS (Dul becco's
Phosphate Buffered Saline, NaCl, 138 mM KC1, 2.67 nmV
WoRrdsA7 M Na2HPO4, 8.1 mM Cad2, 0.9 rddpushbiGadsso
0.5 mM | nvitrogen/ Cdbco; pH 7.4) to a final
concentration of 5 approximately 4 ng protein/nlL.
Protein was determ ned by the nethod of Lowy etal.,
J. Bid. Chem 193: 265-275 (1951), using bovine serum
al bunii:h(1868)), were caiculatddimsing ther{eering” seffwage pAckqgs Mersion 36 byie
was ﬁﬁa]s%ﬁeg, u?i_ng ﬁ]em)difi cation of the nethods of
Romanyetiagpmuiaiofiaife 210: 647- 650 (1980) and Marks
et ah., MIl. 10 Plwnmaco& 30: 427-436 (1986). The
[3H nicotine (Specific Activity = 81.5 G/ mvol) was
obt ai Exasipfer6e rAvhinhtitiesldhd Viridas Bchpetties of[Reprisemidii

[3H nicotine was neasured using a 3 hr. incubation at
4G 1&pmpeurdsyns were conducted in 48-well mcro-titre

| ] 4 | |
vl |1 - oAb B E R bo (et denfih Bt B @ily and
| NCulael Mharn2db16 Ea[l we&&Sf divelin bBthb Bémpdufdl described herein,
|

concentration o% ni cotine was 5 nM The bi ndi ng

r eac tahden paused,isenaraliyatoerkiune dilier eompopids apfleserfped ke e n
cont ai ni ng bound ligand onto glass fiber filters
(OF/ B, Brandel) using a Brandel Tissue Harvester at
4g Filt eioiehsa BRAREIHCki A Reivond Sy8nYWASéylcholine
containing 0.33 % pol yethyleneimne to reduce non-
speci f i ¢ ReceptonsdCNEadlhR) | t er was washed 3 tinmes with
1 nmL of ice-cold buffer. 20 Non-specific binding was
determ ned by inclusion of 10 pM non-radi oactive L-

ni coti ne &4@5? gﬁgani cs) in selected wells. The
inhibition o Q? ni eoti ne binding by test conpounds
was det ermaisi{fathaleb§prignelDadiepy weighing 1 W-350es wat maintained on a

concentrations of the test conmpound in sel ?ct ed Y\eJélgs
8 c h 12 b lighedak gycleamd st aped;fres pesassit Wetes 35 feod seppligd g o

val Uy Mol IRb R ?A%Hﬁls%é &&e&g&&w&’u?m%% then

conpoun ﬂﬁ%t |er&1rﬁ%l t’g% 50 per cent o spec’i i C 02

[ 3H tdcapitaied EBratdk Weieiemovedinidiplacédoon an deestolilafo(nki The

val ues), reported in nM were cal cul ated from the,
cerebral cortex was removed and placed in 20 volumes (weight: volume) of ice-

cold preparative buffer (NaCl, 137 mM; KCl, 10.7 mM; XH;PO;, 5.8 mM;

20 NaHPO,, 8 mM; HEPES (free acid), 20 mM; iodoacetamide, 5 mM; EDTA, 1.6
mM; 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 cenfrifuged 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

25  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
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37 WD 2004/ 078752 PCT/ U52004/ 006530 1C ,50 val ues

usi ng the nethod of Chong et al., Biochena Phannacol.
22:3099-3108 (1973). a7 Subtype 5 Rats (fenul e,

Spr ague- Dawl ey), wei ghing 150-250 g, were nmi ntai ned

WO Bo4/dgrsh | i ght/dark cycle and were al | owededg2004/006530
access to water and food supplied by PM Nutrition
International, Inc. Animals were anaesthetized with

70% CO2, then decapitated. Brains vvere renoved and

pl aced on an ice-cold platform The gpocan‘pus was

r empveidhegpay,sisae sds thawetpoopisitugedaf 18.080 Hmtor 9O minsfipn kst

o aeeged SRR AL SRy  Thod b By Gl N 1ab T 7
HMM RED IR N 1©8,P0R, 1 NERTARP 3., ©.1 M, (i, /0.99uM;

PI\/ISP di ssolved in nethanol to a final concentration
of 1(dgEV0.5weld; Invitlegkn/Gibed; pH Tid) tb h §isal eorcersppionséfon was

honogeni zed by Pol ytr The ho genat S
ceht rPPOE Atk MEpHeTRL. I‘P%‘P Wb apen] byBe mRed gfdovy
resul I 9&%% of
i ce- 026{11'79 é}? b}%n 2652207%? | n1n ugg?%%ﬁﬁ]g%m%g@%e new
pel | etanidd col I ect ed by centrifugation at 18,000 x ¢
for 20 mn at 4C 'g?lae final pellet was re-suspended
in 10 vol Tesindies of [Hinigotingwesneayuesd uging @ pgdificaign pfithe qay
of the .a tls u 000
o R o RN GoF P by Gl i
(@l b%;%cﬁ dﬁhmmaf(ﬁ)sa}mﬁeﬁayh@aﬁd (Bfecifidakivityl-381.320
2.67 mvi KH2POX, 1.47 nM Na2HPO4, 8.1 nM
CaCl zwm@ady wafs/pllatam@i@no;m NBN Reseptch Praducts; a‘gehm@lg)efo pH
nal conc tra i,on t
b of dififts BRkgp@RReC e e g e B s oTefond ot
LOW' YondfdtedBih 48-will mBlrQtitre S8 Bnd Schiaind@ 5bc21?50 rﬂg&ﬁ gz)otem per
usi ng bovine serum al bum n as the standar
bi ndivel)inof fifaBikfubitidn welbmeef30néd Th@mm@a@mﬁﬁrﬂw &BP ewnd

glfg: g?lg_ﬁgggg hogs }181]: Tt?%]kf%ng %rgsag nM. JfEeUg oanIPgarganc on was

terminated by filtration of the protein containing bound ligand onto glass fiber

filters (GF/B, Brandel) using a Brandel Tissue Harvester at 4°C. Filters were
soaked in de-ionized water containing 0.33 % polyethyleneimine to reduce non-
specific binding. Each filter was washed 3 times with 1 mL of ice-cold buffer.
20  Non-specific binding was determined by inclusion of 10 UM non-radioactive L~
picotine (Acros Organics) in selected wells.
The inhibition of [°H]nicotine binding by test compounds was determined
by including seven different concentrations of the test compound in selected wells.
Each concentration was replicated in triplicate. ICsp values were estimated as the
25  concentration of compound that inhibited 50 percent of specific [*H]uvicotine

binding. Inhibition constants (Ki values), reporied in nM, were calculated from the
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WD 2004/ 078752 PCT/ US2004/ 006530 (Specific Activity =
25-35 G /mol) was obtained from Teetis. The bindi ng
of [3H MLA was determine using a 2 It incubation at
21C. Incubations were conducted in 48-well
Wwicc0e4078752 € pl ates and contai ned g of pr ot ei FCTIES20MeI6E30
in a final incubation volunme of 3000about 200 pl.. The
i ncubation buffer was PBS 5 and the final
concentration of [3H MLA was 5 nM The bi ndi ng
reaction was _termnated by filtration of the_protej
cont i vajesyising themethod @f Gang eigl.-gRigcher fharmacph 2% 3903108
( OF/ Eiiwﬁ andel ) using a Brandel Tissue Harvester at
room en{)‘erature. Filters were soaked in de-ionized
wat er containing 0.33 % pol yethyl eneim ne to reduce
non-specific binding. Each filter was washed 3 tines
with | moe7SbARS at 10 room tenperature. Non-specific

bi ndi i ned i ocl usi 50 pM_ . ..
n I(#r: r Iag |g oa Sf? %tla?ﬁrigg’r?e eé%é%ﬂ&gy%%ﬁg&% W?rﬁl’??aﬁﬁtat“}eg qné
of [ 3kl Mgrﬁ/dmkrasi&w&fd%ré ARleS LERRLIINS WiRSard bR HAphEToy0Y

i ncluding seven different concentrations of the test
c onp @A Nuiritios Bitentionk] \let. | AmimalEwer atapstisdinadrveith 706 Gsthen

replicated in triplicate. |1C30 val ues e estimated
as t Keeapibpiedo REH N PORYG FoCRIFSE B poed I?I?FEF&' 50
perc < ( . . _
Con tipheeBpRfAE kplcod idplods f 16 Ml btV icocold
100 Mptep@ativE bt fer MAMEIS 7 WV KCI 107 1BE KEIGPQf 5. i) HagtPOy, 8

al., Biocliem Plaarmcol. 22: 3099-3108 (1973)._ 20
Det emAf:AHRPES (irasracith g mMhdodeatetsnids. PpLADPRS. 1o mdli ol s

nmeas sing .striatal s j
o BB SR T A o SHHAPBERBES o RoBESRe 1B kna
Rapi ge tigie flkpensidn wiNHOKREHRRE bpHSlytrdd3 Thellfon{og@fdd)was Rat s

(femal e, Sprague-Dawl ey), wei ghing 150-250 g, were
mai nearifesdd ainf 3400 2 gifor 20amr ﬂkﬁ‘a‘g° Rodtheteanlingellph Wes 151 | owed

f a t d 25 Li. =)
R0 PO OreER o & o N Afed P B fon e, a v
anaesBlds 68kciedby EendR3Pallivat 18,000k LRE2Phinat £¢. TheSnal

brains were quickly renoved and the striata 39 WO
2004piFOV5 - fRePEh G820 02 1egeB d0buffer and stored at -20°C. On the day

of the assay, tissue was thawed, centrifuged at 18,000 x g for 20 min, then re-

suspended in ice-cold PBS (Dulbecco’s Phosphate Buffered Saline, NaCl, 138

20 mM; KCl, 2.67 mM; KHzPQ4, 1.47 mM; NasHPO,, 8.1 mM; CaCly, 0.9 mM;
MgCly, 0.5 mM; Invitrogen/Gibeo; 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: 265-275 (1951), using bovine seram albumin as the
standard. v

25 The binding of [*HJMLA was measured using a modification of the
methods of Davies ef al., Neuropharmacol. 38: 679-690, 1999). [3H]MLA

38



di ssected. Striatal tissue from2 rats was pool ed and
honogeni zed in 5 mM of ice- cold 0.32 M sucrose
containing 5 mM BEPES, pH 7.4, using a glass/glass
honogeni zer. The tissue was then centrifuged at 1, 000
wWopRobae78750 m nutes. The pellet was di scar dedTAS2008/HNE530
supernatant was centrifuged at 12,000g for 20 5°

m nutes. The resulting pellet was resuspended in
perfusion buffer containing nonoanm ne oxidase

nhbtors 128 2m\/IIH2P 2.4 mvi KC
5D spretdh wm%‘;ﬁf 1 Thppinding of

ascorllghﬁﬂg{

gl ucosé bv%d and cE ntr|I%}é’'l’u{(})%fa{(;gil ﬁ?%b%%t 2SRt
25, OQQ»gduciEh & 8Ll mipeltine blawd snd RfkmERH pfbtdinpel wéll fila
perfusion buffer for 10 i medi ate use. The

sy napfingkigenbition yelpen of 3980 choyt 208 clifis a¥he dpcabgtonytiag wastBs

37C Dopa
5 A SRR o RS B8 S 3t pindind RRERTWAS
Res e g&elnaRa QS?’ Eiftda@on ofas p%?éil@&n?aimﬁg Homar M&%Tﬁs§ fibdron

of 0.1 PM anhd the suspension was |ncubat ed at 37C for
anot Hiers IGF/Bi Bratdeh usibfa Piandel Tigsre ftarveSer of room eepperatiire]l 00
pL p were | oaded .i.nto_ the suprafusion

C e IS W sl 3 FCURE GSP B BUPERae i
2500 {7 fAShR M %&dﬁﬁach%ﬁéﬁ ghﬁn%&af wit{ 2L B2 PBS at

tenperature) was pu Into t ers at a rate of
30m freonitefperatare\Maspefific bxﬁdin@fvas&iemuédeﬁ inchei®h of 50 pM

conmpound (10 p or nicotine (10 M was then applied
in t perpleartiieiMA Wysplegied Wells- 40 seconds. Fractions (12
seconds h
chanber t ?2%“5“%"&% fﬁﬁ% ex%iél?ﬂgéike&cgﬂédug‘?suv%gd&oasa?%

r el easRding 9981 &GfferttdotedrapaRlef the ktBd@p@ind inl selected wells.
re-establish the baseline after the agoni st

ap pl Eec&ltcpmqnfmmewzﬁémﬁe%ﬁle triphigate diChualuesovess qstmptpd asithiy o

| ntil I | cl nid S
35 uobtner By oo b iR E oo Rl dcbicakL Priple M bfholig
c ou ntmrﬁtguon%aﬁst@aqﬁu hRgheportel Reny, nﬁeaegcraﬂale@d B68&eTCsot he
peak was 25 normalized to its baseline. 40 WD

2004yaws nees thamethadsy Chaner 86 Bychdre Phawacohdd 308HP H8s ed

as a(IB%)'cent age of rel ease obtained with an equal

20 Determination of Dopamine Release
Dopamine release was measured using striatal synaptosomes obiained from
rat brain, according to the procedures set forth by Rapier et al., J. Neurochem. 54:
937-45 (1990). 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
25 food supplied by PMI Nutrition International, Inc. Animals were anaesthetized

with 70% CO,, then decapitated. The brains were quickly removed and the striata
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concentration of L-nicotine. Wthin each assay, each
test conmpound was replicated wusing 2-3 chanbers;
replicates were averaged. \Wen appropri ate,
dose-response curves of test conpound were
Wwehesdished. The maximal activation for indi yctusdooo6530
conpounds (Emax) was determ ned as a percentage of the
maxi mal activation induced by L-nicotine. The
conmpound concentration resulting in half maxi ma
activation (ECso) of specific ion flux was al so

def i -dissbeteGeSigattlitissue fromS ratpwpy gepisd and homegemiged in@ ml of ice-

h f
miscPas DIBM Rmeonatng s mit FERRL D Bind E R Oncd
lin egﬂn{g@&%Rﬁe Ghas tn S@kirYRE af 7,000% 3 Torel0 M AdRA The

rhab osar cona tratton et ~al., Carcinogen 10:
899- Péifet was WA rdedlné the supetnhtaboms m:fn&d epl2®08z oh2t have

phar macol ogi cal (Lukas et al . %J

| §t eminuges.) ] hqw@mzel?gﬁwesuﬁn%ﬁ@bﬂ ?5‘?@%‘ 8'1"85‘?‘3‘35

Gswal d et at t

(vl i oIS St AR, S5 s

Neur g8£taci9 1008 14396,25 LB HEPES,| Ithliakcotbic dctde0. oz mM
nmuscl e-type nACbR TE671/RD cells were nmaintained in

prol Peﬁfgyliae FiCbangr16 wiMh glpense eHcD Mﬂﬁqeﬁgfug%f% bUnioREs at

prot if et at

D 2 3o T el e raihentpl f L4 b diBase: - 2
E§P-; H%E;@{atel%é? 946-953 (1991)). Cells were cultured
in Dul becco's nodified Eagle's nmedium (G bcoBRL) with

10% hor s &he spmpinsofud sospensBRIWas insohatedtier 10puniaset HE i

L Grssasseoonreans: R e St TR

(1T VEEm 15&].% afcﬁ )?rodWﬂS %Q&id&@at%a BR%tHan droeniv
e at e

t hey "wer to 6 well 25 polystyrene pl ates
( Cosirdrie. su@éﬁl@dﬂl wes ivicsbated |ae37C@ ot @t Imgmtes he i edliquots

reached 100% confl uency. %Qgﬁzo (#FO?S? h

 HET] e 10065 BumERY DU HFE 1 PR ARG RGP RERPep of o
A

(A Racl MRSk YRS A338156h, eaiceho BTD). Feltuttn bufter

accor escribed by Liukas et al.
Bi oCa&m iérhPérature) was pumped into the chambers at a rate of 3 ml/min for 2 wash

period of 8 minutes. Test compound (10 M) or nicotine (10 pM) was then
applied in the perfusion stream for 40 seconds. Practions (12 seconds each) were
20  continnowsly collected from each chamber throughout the experiment to capture
basal release, agonist-induced peak release and to re-establish the baseline after the
agonist application. The perfusate was collected directly into scintillation vials, to
which scintillation fluid was added. [PHJDA released was quantified by
scintillation counting. For each chamber, the integrated area of the peak was

25 mormalized to its baseline.
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212-218 (1988). On the day of the experinent, growth

medi a was gently renoved fromthe well and growh

medi a cont ai ni ng S6Rubi di um chloride (106 Cilm) was 5

added to each well. Cells were incubated at 37C for a

\g*g%'gm%.,gj 3 hours. After the |oading peri @grms200680%530
was renoved and the cells were washed twice with

| abel -free Dul becco's phosphate buffered saline

(NaC1, 138 mM KC1, 2.67 niM Kl112POM, 1.47 mv

Na2FI PO4, 8.1 mM CaCl 2, 0.9 MM M2, 0.5 mv -

| nvi t r ogeRelGisb was expiessedras 2 )perceniage Affeleaseabianed vith 4%iegidr b

t egt %g?ﬁq%&glﬂxa ?(} %P‘g‘gt%sﬁ%g@@?sﬁ%g@ﬁ%g“ﬁ ggnggvak fe%&fed
Orga Ql!siﬁ% 33 chhbelbfebRhatefyQB Buek42d. AWVhdnN g brepriate Glsb-fuspongs

the exposure period, the supernatant containing the
r el ezases d6dRbconpeurdevermdetirminel. tThametimel astivation for individual

s o

scintillation. t { Ll ; ,
oot ot vy LR g Sordghutl (bR BecER gl Al

anmouRbivafioiEBh) bebeErsona veeapaddided 0 both a positive
control (100 pML- nicotine) and a negative control
(buffer alone) to determ ne the percent rel ease

relative to that of kg‘?‘**?%%ﬂ%%’ﬁ%%ﬁ’n&éﬂﬁmg opri ate,

dose-r esponse cur ves re 20

dgt er m negyerdfifon APk Miimad MusviRSubfypé or i ndi vi dual
conpounds (Emax) was determ ned as a percentage_ of

the naxi nitivaian of suscrtyperraiBBowas pstebliptied 9p fos @umanplonal line
conpound concentratjop, resulting . I '

ac {T‘Ip &%ﬁ?%@(mf 3 { e@fﬁo&}: %l{l efr%blryogxﬁll rﬁ@?ﬁnﬁo\gﬁ?&gﬂg%atton et
def I gﬁ%a:%%g?ﬁ ?(ﬁ t89§3§b5,ai98§i‘ GHB% ce@@ﬂ;ﬂésb edéptorShiltthyee 25

Activatio e rat ganglion nAChR were established

on t pRarmpdologival @nioes yitab b Phtroned!. B &ePeih 17500824M5Ds a

conti nuous clonal cell | of .42 W 1 7

BET| elestyphysbeaicabOswald Fté‘k"r}%‘%%’f" & %%D%aﬁgiéf %\% g)dg‘%r om a

t oL, Qb Wotb@lel AUEENALERAN. | oNeuT e 10821096, 10391 ess
n- 11 ke heuronal

gangl"f 0 NACbRs (see Wiiting et al.,
Nat Ukgni3Pié theadizeld-hpe nACER.

TE67U/RD cells were maintained in proliferative growth phase according
to routine protocols (Bencherif et al., Mol. Cell. Neufosci. 2: 52-65 (1991) and
20  Bencherif etal., J. Pharmacol. Exp. Ther. 25T: 946-953 (1991)). Cells were |
cultured in Dulbecco’s modified Eagle’s medium (Gibco/BRL) with 10% horse
serum (Gibco BRLY), 5% fetal bovine serum (HyClone, Logan UT), ImM sodium
pyruvate, 4 mM L-Glutamine, 50,000 units penicillin-streptomycin (Jrvine
Scientific). When cells were 80% confluent, they were plated to 6 well

25  polystyrene plates (Costar). Experiments were conducted when the cells reached

100% confluency.
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(1987); Lukas et al., J. Pharmacol. Fap. Ther.
251:175-182 (1989); Witing et al., M. Brain Res.
10: 61-70 (1990)). 5 Rat PCl2 cells were maintained in
proliferative growh phase according to routine
wWodess2 (Bencherif cc al., Mai. Cell. Neurecras2002/m06530
52-65 (1991) and Bencherif et al., J. Phannacol. Exp.
77:er. 257: 946-953 (1991)). Cells were cultured in
Dul becco's nodi fied Eagle's nmedium (G bco/BRL) with
10% horse__serum (G bco BRL),HSW fetal bovine serum
(HyCl one, NissgainairjeholippreeaRifr RCHRTVICHIRYE assyehiping
|-G ubam. pe. 5 . e . _
(1 rui S s airdiblo B RSB by LBSCRE ALYl 175:
t hey senes gbsd)eOn ki day viehd exPéiihent, plodttasedidNuagealy)removed
coated with 0.03% pol y-L-| y§i‘ne86( Si‘chg’ di ssol.ved in
100mrontibe well ansi gywth Eedie pontrining eherisier(H] CilmBwvas

the cells reached % canf ocNL COLd NI € ;

acket .)i‘g@fi%‘? P w?lgcgeﬁ{%gpreﬂfg‘%ﬁ%a%% #glf’ri “oh e %fs3sh§§ré'dAﬁer
Usi NGpeliBa BRI 0 b b RAGHROFl el 40 iR cofiviasiwslBenvice aath
by Lukas et afl., Anal . Biochenc. 175; 212-218 (1988).

On t Nabeltfse Mnflbebdods shogphate hfered sglireVNCLSE maMINKEL § 6 1iM;
renmoved. fromthe well and gr h | ntai ni.ng
gigh o SRV 0 T S A M AT X
wel | . ' » iy f
our IriabONEh et 3L ARE fhordf ik BncRolly igR Bibhvest
I B0 \éegsbsaltd 100eM e iebtsomrued, wa SH0eM biill-gieotiie (( AcrB 0 ganics),

| abel -free Dul becco's phosphate buffered saline (NadC ,
138 wrbuffecylonefomtmingies. Hollawingpthe exposuy Pariof. R Rt

8.1 .CaCl.2. 0. 9s ; . ntillation vial
vt Pt it R e b Mo o scmiationial,
t he gehliftioNa%l wasaldbGandedi@sedeXdaRtdiytvas mdikuldd bf liguidt
compound, or 100 gM of nicotine, or buffer alone for 4
mi nusasillatiern doowlivgg t he exposure period, the

syper nat ant..contai ni ng,the. rele 25, . *

r1 &h‘f‘re%? §f%¥’F%°B p{)lgt 225 pﬁﬁ%%{%st \%hl@f?\%pre amed. The

nmoved a Sci n ion vials:

SCi Ninbidr@bi b lebbe Sra¥\Geinpard@ sbiipdipbsitiol @AGEI(100 M L-
radi oactivity was nmeasured by liquid scintillation
counticetipe) and3 nyBLPO@uL A (B FEPalmE) Todeowng heBeswt relfpsehi n

each assay, ea oLnt had 2 replicates, which were
averﬁfgaé‘ﬁ‘? %o@%{%ﬁt{mbf 86Rb rel ease was conpared to
both a poghd Peromesd, BAk-rdsd R MR bE®t btiBpound were

20  determined. The maximal activation for individual compounds (Emax) was

- determined as a percentage of the maximal activation induced by L-nicotine. The
compound concentration resulting in balf maximal activation (ECso) of specific ion
flux was also defined.

Interaction at fhe Rat Ganglionic Subtype
25 Activation of the rat ganglion nAChR were established on the

pheochromocytoma clonal line PC12, which is a continuous clonal cell line of
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and a negative control (buffer alone) to determ ne the
percent release relative to that of L-nicotine. 5
When appropriate, dose-response curves of test
conmpound were determ ned. The maxi mal activation for
wo i@yl conpounds (Emax) was det er m ned PATUS2004/006530
percent age of the maxi mal activation induced by

L-ni cotine. The conpound concentration resulting in
hal f maxi mal activation (EC50) of speci fi c ion flux

was al so defined, 10 Interacti at .t

Gannglﬁﬂuc@st@&mﬂyéféWﬁf’rfé@%WW fﬁ@“' “%@ ‘III[‘*S These cells
cont ir i1 aéﬂ% alS Whiehe2Y.395.618
t he par“és% a (I:th']Ié%IEIrﬁlga%‘g - QSH, eIw V\gg&orl ginally
obt aiirae; filaset ab, nRRRRaRE Exp TRealsin mml(mp)omung etal,

SFi-MY cells express a &angl ion-1ike 15 nAChR (Lukas
et alMol. BnmtzR@lIlﬁl-Mé@P $ci. 4: 1-12, 1993). Hunman

SHSYS gty
SHSIS" okt et 15 BLHAES Ao R Wil B St
at e r&isédls BNRYUEESEAL, 181, CBR N3Brosdi. OSA5 @vst) and

BencI]erlf et al J. Pharrnacol . Exp. Ther. 257:
946- BaRh¢rifeod) J Pha@ekblsExpeTrer. 287:1946-858 (991D Osliswes s

dified E I di
er UG ORlaney S TURr RS RO (B RLS Ry R B
Logap. ] LC’h S@H Fe%wﬁe%&%qﬁyél Ma@[ﬁﬁ) AN Sodinm
0 pothe

50,0 ICI [T n-streptonycin rvine
Joi epjiru\faltegl mWh&H utaring, SOMA0 nit8 @%@muﬁkapmy,cmt(héye wer e

I d [ I I .
Ecpe Beinie Tienecllspire AT ¥Eh e B alied | GaEHe
00 RN 05 cn Py 0L AL u%aﬁevesgm' LR R0

(n nACh I‘on was assay usin

acc owicwdy ExperiiRinRotralpsdicicd emerbsye telik wsclml 8%% cqnﬂMm:I’ .
Bi ochenr. 175: 44 WD 2004/ 078752 PCT/ US2004/ 006530
212 218 (Nigggip acetylcholige ra%?pt%@AﬂlIE IRIHOR MALFIELYCUIBRL h

gRIéIﬁﬁfill%%gclchﬁ gm%tg gg%:lﬁ%fl dest «[::(II%PII)P EHIYI@ %tI al. azﬂgzl Hidh) 175

212218 (1988). On the day of the experiment, growth medla was genily removed

from the well and growth media containing **Rubidium chloride (10° Cifml) was
| added to each well. Cells were incubated at 37°C for a minimum of 3 hours. After

the loading period, excess 8Rb was removed and the cells were washed twice with
20  label-free Dulbecco’s phosphate buffered saline (NaCl, 138 mM; KCl, 2.67 mM;

KH,PO4, 1.47 mM; NagHPOy, 8.1 mM; CaCly, 0.9 mM; MgClz, 0.5 mM;

Tnvitrogen/Gibco, pH. 7.4), taking care not to disturb the cells. Next, cells were

exposed to 100 pM of test compound, or 100 pM of nicotine, or buffer alone for 4

minutes. Following the exposure period, the supernatant containing the released
25  3Rb* was removed and transferred to scintillation vials: Scintillation fluid was

added and released radioactivity was measured by liquid scintiliation counting.
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(check)Ci/m) was added to each well. Cells were

i ncubated at 37C for a mninmumof 3 hours. After the

| oadi ng period, excess 86Rb* was renoved and the 5
cells were washed twice with | abel -free Dul becco's
woaesmlsre buffered saline (NaC, 138 nM KClpcTaisthds/oubdso
KH2PO4, 1.47 miL VI, 8.1 mM CaCl2, 0.9 nM Md 2, 0.5
mv I nvitrogen/ QO bco, pH 7.4), taking care not to
disturb the cells. Next, cells were exposed to 100 pM

of test conpound, or 100 Mof nicotine, or buffe
al one f or WHhigeph@assey ngIPP‘BWaﬁ&r?HI’f@”@xW%W?e pYstaggdy The

the Lo BRERRN. vl Bl Ahol ihoiBYEARES FR A WBStine)

renoved and err scintiTation

Sci Ntaid 4 EitRe céitdl Guitaslon) eedbiaiie e padse thlease telative to
radi oactivity was mneasured by liquid scintillation
counthapef L-ngating.n each assay, each point had 2

rgpl [ cat\e;@ Whi ch.geae ayer aeged. T{{estcoam)un‘% of 86Rb
r8l ease WARCHABPRRTIAY d9S3 THRAFE ATIGH Y S CROsHE YEP (100
PM NyGQtikde6) The Rax@hd aivitO8 §riideBvi®RNdcdbuddd kA5 wad one)

to determ ne the percent release relative to that of
L- ni derinined ad/ercesipgerof e imaismal gisation gbpend by Laumotms Toé
test conmpound were deternm ned. The paxinmal, acfivation
for F‘ﬁ‘tﬁ%‘?dcﬁ?ﬁ‘Fen‘E"%S&%EFﬁH% Sy 3’mﬂﬁ§cu"&%‘i@ﬁ:§°§8{fpﬁ’%§"é°“
per cgnt.age. of ﬂ@; maxi mal activation i nduced by

L- ni cot1 ne. ?%e O conmpound concentration resulting in

hal f maxi mal activation (EC56) of specific ion flux
was al so defined. Representative conpounds were

eval uat edntgegction atie Hwuan Qanglienie SpRigre her ei n. The

| mvent | ofbetE ARy i EREONA8 e RPscllga"

COoNsREMeHrd of dRlpa@hial @R BRERN-SB] viadtwas byiBinalty dbysineEkrom 5
val ues for binding at a402 are in the range 1-100 nM

and Hwpeean periphers! ewoblagionsa e Y ¥ rdls serress pandinn-1%50/ a

th pr aduce i i ne. ast, the 45 WO
B0 BRb pecrtUBdbaf Sbisash « BRAtlAas o e
present HEMSNSHOYS YQINREre Riaehind@ ol praiferhii@ovit Phagpes
of the nAChR which are characteristic of the

per ijotreding tomentinpprotoarisiBaneheriflenil., 4k iGeligVenrosci. 2: 52-65
(1991) and Bencherif et al., J. Pharmacol. Exp. Ther. 257: 946-953 (1991)).

Cells were cultured in Dulbecco’s modified Bagle’s medium (Gibco/BRL) with
20  10% horse serum (Gibco BRL), 5% fetal bovine serum (HyClone, Logan UT),
1mM sodium pyruvate, 4 mM L-Gluatamine, 50,000 units penicillin-streptomycin
(frvine Scientific). When cells were 80% confluent, they were plated to 6 well
polystyrene plates (Costar). Experiments were conducted when the cells reached
100% confluency.
25 Nicotinic acetylcholine receptor (nAChR) function was assayed using

%Rb* efflux according to a method described by Lukas et al., Anal. Biochem. 175:
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Thus, the conpounds of the present invention possess

therapeutic potential in treating central nervous

system di sorders wi thout producing side effects

associated 5 with interaction with the periphera

wol¥RKWss7sy st em Havi ng di scl osed the subj ectpcimisiods006430

the present invention, it should be apparent that

many nodi fications, substitutions and vari ations of

the present invention are possible in [ight thereof.
is to be understood. that the pres i nvent.i on can

be. A PIEoHY b e GRT U R §TOu D 88 B

Such AR at i ons
are |ﬁfj? endeéfd{ﬂa%{)e %dﬁé&g&he%s?gg{gﬁlgﬁﬂ%flﬁg l|3resent
appl i(Ehed@inal) Was 3edtd adchelR (311 Myt M taeEMEYIC for a A
conpound of the formula: R1J\ / \ \ N NR m

wh er aiwimumiof3 hows Affenthe iogﬁmsmd@ma?r |veas tpenoniestang the £

b he doubl
h§ dr i}&‘ivg%tdfts%e &V ’{E%W‘tﬁa%%g’eé BP e t}k%%“gérﬁ‘g%%gen
m i s mac1,358 aM:ACID. 67%161 KRIp®Y, 124796M; Nazﬁ?@P 8quﬁ4c@ibd

R5 are, |ndependently, hydrogen or
i sonBs mMiiMgQUs,®,5 revidntiirogreiGiboedi &6 74, e@mgrcaremem dxatmb the
or pharmaceutically acceptable salt thec{ Iooﬂ%ouse

in pfeiFafPrgels Heareendie G0dM phtess popRpun
neur Qi@&ﬂ.@,rb‘? Blﬂ%ér\él%neq’ms@&gﬁ{é ' Following the exposure period, the

10  supernatant containing the released %Rb was removed and transferred to

scintillation vials. Scintillation fluid was added and released radioactivity was
measured by liquid scintillation counting.

Within each assay, each point had 2 replicates, which were averaged. The
amount of *°Rb release was compared to both a positive control (100 gM nicotine)

15  and 2 negative control (buffer alone) to determine the percent release relative to
that of L-nicotine.

When appropriate, dose-response curves of test compound were
determined. The maximal activation for individual compounds (Emax) was
determined as a percentage of the maximal activation induced by L-nicotine. The

20  compound concentration resulting in half maximal activation (ECsg) of specific ion
flux was also defined.

Representative compounds were evaluated using the assays described
herein. The results indicate that the compounds of the present invention selectively
bind at 042 nAChRs and consequently elicit dopamine release. Typically, Ki

25  values for binding at 0432 are in the range 1-100 nM, and Eyax values for

dopamine release approach 100% of that produced by nicotine. In contrast, the
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2. The compound of Caim1l, wherein R is hydrogen. 3.

The conmpound of Cdaiml, wherein nis 1. 4. The

compound of Caiml, wherein mis 2. 5. A-conpound

sel ected from (R)- and

g,? GE%%’&E% -2-pyrrolidin-3-ylvinyl)pyrim di negerddRoseossso
3 -5-((E)-2-piperidin-3-ylvinyl)pyrimdine;

5-((E)-2-piperidin-4-ylvinyl)pyrimdine; and

5-((E)-2-azetidin-3-ylvinyl)pyrimdine, or a geonetric

i somer, -mxture, including racem c m xture,

enant donieungds dfahit present invention 43 n6t hirdareitattbost Fabgpes/of the

t abl It th f.. Th f d of
iy GRAGRGyING e charepicratif BRI PetPus L RBORCHERY
for {68 A EHSr A GARLR RIS i SORESSout porchilR S

al mo, ereln the eg d

of neur o nerati ve disorder

r esul geatidecaial horappsyopinidioeiclsenthba poindigside effeunsavicrined
rel ease, 1 nappropriate properties of neurotransmtter
r € e prithritsra¢tion i disrpednheral BRrERAEEE®N bet ween

neurotrangm.tter eurotransmitter. .

a conbin aﬁ?‘@i‘? ﬁ%@‘?@é}g‘? suglee iteruog g‘_e 8 fe"’-}% %li('%%g‘? tlt\%ﬁgurl%%}
the P f@kt s WHokBicdtoRd ibsGtefidnS hiiVadatiohs of the present
acety chgllne, dopam ne; norepi nephrine, serotonin, or

a Cortivienidthiatpossitde mdight t&reolhlisue be wilergtped that Gie pigsentei n
the disorder js selected fromt roup. consi,sting of
pr e- JBRNYAE cEhpdRIcHiced ofhgr fhen %ﬁgﬁq’%ﬂg’z‘%@h@r '%éc i sease,
SN L HRIRAL st GE Bid Ariont A8 intbk 6 bdWfihis the ¥&pe of
premature anniesi ¢ and cognitive di sorders which are
age- g pdsad agplicionconsequence of al cohol i sm

m cro-infarct denmentia and vascul ar denenti a,

Al DS-rel ated denentia, Creutzfeld-Jakob di sease,

Pi ck' s di sease, Parkinson's disease, Lewy body
dementia, progressive supranucl ear palsy, Huntington's:
chorea, tardive dyskinesia, hyperkinesia, mania,

epil epsy, attention deficit disorder, anxiety,

dysl exi a, schi zophrenia, depression,
obsessi ve- conpul si ve di sorders, Tourette's syndrone,
anyotrophic lateral. sclerosis, multiple sclerosis,
peri pheral neurotrophies, cerebral or spinal traunmas,
and
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drug addiction. 10. The use of a conmpound of any of
Clains 1- 5in the preparation of a nedicanent for
treating inflammatory gastrointestinal disorders. 11
The use of Caim 10, wherein the inflammtory disorder
is selected fromthe group consisting of diarrhea,
Crohn's disease, irritable bowel syndrone and ul cerous
colitis. 12. A method of preparing conmpounds of the
formula R~ NNR3 m wherein: 48 the wavy line
represe, ds variable geonetry (E or Z) about the
Bt bond; X is nitrogen; R is hydrogen,

C .6-alkyl, -OR4, or -NR4R5; R is hydrogen; mis 1.
2.3, or 4; and nisl,2,0r3; each of R and R5 are,
PVﬁﬂ@%ﬁMﬁéﬁ*ﬁ@gNﬁydrogen or C, 6-alkyl; or an isoner,
m xture, enantioner, diastereoner, tautoner, or

phar maceuti cal | acceptabl e salt thereof, conprising:
1.3) r’é&EWPﬂ‘@’daqwgﬁfGEﬂ‘ﬂag of formula Ho~ Mwherein m
is 1l 2, 3, or 4, and nis 1, 2, or 3: wth a
phosphorane ylide of the formula PPhO9CH2 to yield a
vi nyl azacycl oal kane of the fornula

_</ _____\ \

the wavy line represents variable geometry (E or Z) about the double bond;

N—R3

n

X is nitrogen;

R’ is hydrogen, Cs¢-alkyl, -OR*, or -NR*R®;

R? is hydrogen; '

mis 1, 2, 3, or4; and

nis 1,2, or3;

each of R* and R® are, independently, hydrogen or Cs-alkyl; .

or an isomer, mixture, enantiomer, diastereomer, tautomer, or pharmaceutically
acceptable-salt thereof

for use in preparing a medicament for treating neurodegenerative disorders.

The compound of Claim 1, wherein R’ is hydrogen.
The compound of Claim 1, wherein nis 1.
The compound of Claim 1, wherein m is 2.

O M N

A:-compound selected from

(R)- and (S)-5-((E)-2-pyrrolidin-3-ylvinyl)pyrimidine;

(R)- and (S)-5-((E)-2-piperidin-3-ylvinyl)pyrimidine;
5-((E)-2-piperidin-4-ylvinyl)pyrimidine; and
5-((E)-2-azetidin-3-ylvinyl)pyrimidine,

or a geometric isomer, mixture, including racemic mixture, enantiomer, tautomer, or
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" n~ O b) reacting the resulting vinylazacycl oal kane
wth a heteroaryl halide of the formula Y ." a,,
wherein X and R are as defined above, and Y is
hal ogen; and c¢) renoving any remaining protecting
~groups. PYRI DI NE SEGVENT 49 13. A conpound of the
formula R1 \ N N R wherein: the wavy line
represents variable geonetry (E or Z) about the double
bond; XisCR2; R is hydrogen, Cl.g-alkyl, hal ogen,
-OR, -NR4R5, or -SR; R2 is hydrogen, Cl. 6- al kyl ,
phamyaceutigally actepiablg saftitherept 6- al kyl - aryl, heteroaryl ,

6. Net &#R3GY by %J:mﬁpo ‘Yﬁ Iarny B?@l%fn?sc’l/ cd plthe preparation of a medicament
het er ocycly cycl oal kyl, pol ycycl oal kyl

fort(aaangamegenemedlssd% or -S02R6, each of which

7. Can1aRLEQ B\aéllaifn Pewt'?'é@iﬁttﬁé Hét?rgdé@&ara%v@&s&ﬁéﬁesults from
substituents ected from halogen, -CN, -NQ2, -NH2,

inapprqpriatefigvels Qj@ﬁ.«{otra@rm}tgngleasgt@@rmlate Nmes of

neu%@u%ﬂ rec%ffté?)s Nﬁ%%ropﬁa%tera&@)b@@veen%@ﬂ@ansmltters and
NRBR7, . - NHC( S) R6, - OB02R6,

newpyﬁnsnw&ré BeRptYP, or matlpp tharedfr omet hy| |
8. tri frhdpsosmtibm 6, Hﬂlﬁe?élb( khe disdraéd r@emmrhswfc:mgd of

Cl-6al kyl; R3 i.s hydro ;om 1, 2
acetylchollneydopamme nore);;mep r?ne sero{onm oraco%blnatcon%hereofd

9. The use of Claim 6, wherein the disorder is selected from the group consisting of
pre-senile dementia, early-onset Alzheimer's disease, senile dementia, dementia of the
Alzheimer's type, premature amnesic and cognitive disorders which are age-related or a
conséquence of alcoholism, micro-infarct dementia and vascular dementia, AIDS-related
dementia, Creutzfeld-Jakob disease, Pick's disease, Parkinson's disease, Lewy body
dementia, progressive supranuclear palsy, Huntington's chorea, tardive dyskinesia,
hyperkinesia, mania, epilepsy, attention deficit disorder, anxiety, dyslexia, schizophrenia,
depression, obsessive-compulsive disorders, Tourette's syndrome, amyotrophic lateral
sclerosis, multiple sclerosis, peripheral neurotrophies, cerebral or spinal traumas, and

drug addiction.
10. The use of a compound of any of Claims 1- 5 in the preparation of a medicament

for treating inflammatory gastrointestinal disorders.
11. The use of Claim 10, wherein the inflammatory disorder is selected from the
group consisting of diarrhea, Crohn's disease, irritable bowel syndrome and ulcerous

colitis.
12. A method of preparing compounds of the formula

wherein:



nisl, 2,or3; each of R4 and R5 are, independentl-y,

hydrogen or Cl.6-al kyl; each of R6 and R7 are,

i ndependent |y, hydrogen, Cl4-al kyl (including

cycl oal kyl containing alkyl), aryl, aryl-Cl -al kyl,

het eroaryl, heteroaryl-Cl{-al kyl, heterocyclyl,

het erocycl yl al kyl , cycl oal kyl, or pol ycycl oal kyl, each

of which can optionally be substituted with one or

nore substituents selected from hal ogen, Cl.6al kyl,

Cl- 6al koxy, -CN, -NO2, -NH2, -OH, -COOH, -000C1 al kyI
the@@wyidine repmsﬁylls varuablmg@gmtm(myt Z) ahoyt the double bond; :
xGd Rk %&{orret hoxy, wherein the Cl-6al kyl, heterocyclyl,

heterdaryi, and aryl groups can be substituted Wi th
Rt isdwdmogea @sﬁ!ﬁy&t-ORJamtt-SRg%st ected fromthe group

T g of F a, Br, I, -R8, -NRBR9, -CF3, -CN,
R@N@H‘%@ - N3, -SO2CH3, -ORB, -SR6, -C(=0) NR8R9, 50

8@@=®)4?8‘”d A=0R8, -(=0Q0CR8, -(CH2)gCR,
n,SQC(Z—Q):RS - OC(=0O) NR8R9, and -NR8C(=0 OR8; wherein
each of R8_and R9 are, independently, hydrogen,
each 0§ RapRq R’ agey indgpendestin swdrogerar Coyalidyl . qui nol i nyl
or%ﬂbﬁmér%&mratédaatmﬁad d.aeeéréométl tBiflome? Wp BhiricBdtically
substituted phenyl, benzyl, or
acﬁ%&ﬁé?'??ﬁ'ﬁé@r%r@WP'@@Qbst|tut ed with one or nore of
a) tdRtin@ BP ¥R eRydeSdfifdrmd s), and where either R6 and R
or R8 and R9 can forma C, _10 cycl oal kyl
functionality, or m Xjur e, enantioner,

di astereoner, tauto argaceutigal ly

accept abl e salt thepeof ! : ing a

medi cament for treting n odegener al\ ve di sorders.

14. The conpound of C aim 13, wherein is H 15. The

co gof Caim3i13, wherein R is -OR6. 16. The
Wher '6'd?1 3 o1 %3RS Whedin n is 1. 17. The conpound
witoh phogpordnd, ylidb ef @ieformdiss 2. 18. The conpound of Caim

13, wherein R6 is al kyl, including

cycl oal kyl - cont ai ni ng aIkyI

===CHjy

to yield a vinylazacycloalkane of the formula

b) reacting the resulting vinylazacycloalkane with a heteroaryl halide of the formula

wherein X and R are as defined above, and Y is halogen; and

) removing any remaining protecting groups.

PYRIDINE SEGMENT
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19. The compound of C aim 13, wherein R6 is

het erocycle. 20. The conpound of C aim 19, wherein the

het erocycle is selected fromthe group consisting of

pi peridinyl, norpholinyl, pyrrolidinyl,

I m dazol i di nyl, pyrazolidinyl, isothiazolidinyl,

thi zolidi nyl, isoxazolidinyl, oxazolidinyl,

puper azi nyl, tetrahydropyranyl, and

tetrahydrofuranyl. 21. The conpound of C aim 19,

wherein the er.o | e is tetrahydropyranyl. 22. A
1%0%8?\‘89%%’2& f‘%ﬁ?ﬂthe group consisting of. (R -

and (S)

-3-((B)-2-pyrrolidin-3-ylvinyl)-5-(tetrahydropyran-4-y

| oxy) pyridine; (R)- and

(S)-2-chloro-5-((E—-2cpyrrolidin-3-ylvinyl)pyridine;

(R - and

(S)-3-isopr -5-(( i di p-3-ylvinyl)pyridin

e; (R- and

(S)-3-cycl opropy

)pyridine; (R- and

(S)-2-chloro-5-((E)-2-piperidin-3-yFvitnyl) pyri di ne;

(R - and _
whemin:3- cycl opr opyl met hoxy- 5- (( E) - 2- pi peri di n- 3-yl vi nyl )
thWhhHindSepresents vanable geometry (E or Z) about the double bond;

2- ct;l oro-5-((E)-2-pi peridin-4- yI Vi nyl)pyr| di ne;

XisCRcl opr opyl net hoxy- 5- (( E) - 2- pi peri di n- 4-yl vi nyl ) pyr i
R4 hy@ogenSCgé(_ﬁk | Zhatdgehl R 3'43‘1R\7J ds‘ryBR“'Z chl or opyri di ne;
stﬂéy dger ézetlkg' £y 13a9§| & Yk 8 i 2R HN BB N REURARE o-

alk{iShe@raafiiy metzr%s(oﬂzﬁ)&&amvrgeyoloflky: @omﬁwkv) g@ﬂ‘* dNﬁ’@!z’

OX pi peridin-4-ylvinyl)pyridine; an
'S%%Q )Qg\;%? 'E) - 2-azetidin-3-ylvinyl)pyridine, or a
eagemfwmcm @ni thmrmﬂy beisubsfiteed with | 1uattinmge substitvestsrielactaddrom

r dl?"l‘ o Gal C abl e
halggﬁ et:ﬁere h_gRSsg aﬁgéﬁj%ucczblo? Fg -CNﬁ’h o7
-NHTE)RS -@@)NRQ@ -$R +HEO)Br.cpRRE r'&'ﬂ @iR a-SGabR éar@fﬁ)NR R%
-Nl-flf?(rsejlt{‘ e@éb"i@ é‘ryf‘ Rt ERAhAL trifGoreine iyl eifluordfhetiyRUIFHSE,

aim 2 wherei n the neurodegenerative di sorder

triflueregnethexy. BeFhC ?lkflpropriate | evel's of neurotransnmitter
R® fs¥y@R%En; | Nappropriate properties of neurotransmitter
recept Sé% i nappropriate interaction between

migd g.ch ftters and

nis1,2, or3;

each of R* and R® are, independently, hydrogen or C¢-alkyl;

each of R® and R’ are, independently, hydrogen, C..-alkyl (including cycloalkyl
containing alkyl), aryl, aryl-Cs-alkyl, heteroaryl, heteroaryl-C,.¢-alkyl, heterocyclyl,
“heterocyclylalkyl, cycloalkyl, or polycycloalkyl,

each of which can optionally be substituted with one or more substituents selected from
halogen, Cysalkyl, Cisalkoxy, -CN, -NO,, -NH,, -OH, -COOH, -COOC salkyl, -CONH,,
formyl, trifluoromethyl, and trofluoromethoxy,

wherein the Cy.salkyl, heterocyclyl, heteroaryl, and aryl groups can be substituted with
from 1 to 6 substituents selected from the group consisting of F, Cl, Br, I, -R®, -NR°R®,
-CF3, -CN, -NO,, -C,R?, N3, -SO,CHs, -OR?, -SR?, -C(=O)NR°R’,
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neurotransmtter receptors, or a conbination thereof.
25. The use of Claim 23, wherein the disorder results
froma deficiency of acetylcholine, dopam ne,

nor epi nephrine, serotonin, or a conbination thereof.
26. The use of Claim 23, wherein the disorder is

sel ected fromthe group consisting of pre-senile
denmentia, early-onset Al zheiner's disease, senile
denentia denentia of the Al zheinmer's type, premature

N e E e ORt Ae et AR el e el e R L
N (. y@?zmﬂ ar derregtl a, AI DS- Ir(eISafjleglederrenti a,
Cr eut I S ,
whFSHERh of Bugh Bk, HeRsendent: lVegRL eyl BN Slasfutec
Edysyqumbhl'm IsUﬁBtn@.ﬂe@q@hﬂrnﬂapyrtraddiw sulshfis kecdh@simadinyl, phenyl,
LA oo TP SN T S v v

alftRpIsRbstitasnts) clrrbBissre eitioarRidnd iR/ eor xﬂassaodrﬂércan fofmwr @i eyaboalkyl
ndr anyotrophic lateral sclerosis, multiple

fug%tro&a@tgis, peri pheral neurotrophies, cerebral or

orsyi isarert, midiuresenantiomer diagtepetuiart fagtome2,7or phaenasesticgily a
c y.of Cainms 13 - 22, in the preparation

accgggg*é%%é%eégnﬁnt for treating i an ammat ory

fogass ingirenassg amaddicinent ths treatinpgneurdreggaeratife disuders27,
wherein the inflanmmatory di sorder is selected fromthe
group consi sti nfg of diarrhea, ,Crohn's di sease,

14.r r i theggompeyn pf Glgiml 1 driheseia Riicldr ous  colitis. 29. A

mthﬁ%&hp%ﬁ@amawn ¢oMRMaAR?® ofPe formula: 52 " R

wherein: the wavy |ine represents
15\far |%@”§’@Hﬂ%?fr9'a'('E1%rWh£fe'%Bé%ﬂ the doubl e bond; X
17| S Qﬁ@coFﬁpoUﬁd byclaiag €3 .wHekdvh & iyl , hal ogen, - OR4,

R4IRe co?nrpoundR of Claim 13, wherein R® is alkyl, including cycloalkyl-containing

alkyl.

19. The compound of Claim 13, wherein R® is heterocycle.

20. The compound of Claim 19, wherein the heterocycle is selected from the group
consisting of piperidinyl, morpholinyl, pyrrolidinyl, imidazolidinyl, pyrazotidinyl,
isothiazolidinyl, thizolidinyl, isoxazolidinyl, oxazolidinyl, puperazinyl, tetrahydropyranyl,
and tetrahydrofuranyl.

21. The compound of Claim 19, wherein the heterocycle is tetrahydropyranyl.

22. A compound selected from the group consisting of:

(R)- and (S);S-((E)-Z-pyrrolidin-3-ylvinyi)-5-(tetrahydropyran-4—yloxy)pyridine;

(R)- and (S)-2-chloro-5-((E)-2-pyrrolidin-3-ylvinyl)pyridine;

(R)- and (S)-3-isopropoxy-5-((E)-2-pyrrolidin-3-ylvinyl)pyridine;

(R)- and (S)-3-cyclopropylmethoxy-5-((E)-2-pyrrolidin-3-ylvinyl)pyridine;

(R)- and (S)-2-chloro-5-((E)-2-piperidin-3-ylvinyl)pyridine;

(R)- and (S)-3-cyclopropylmethoxy-5-((E)-2-piperidin-3-ylvinyl)pyridine;
2-chloro-5-((E)-2-piperidin-4-ylvinyl)pyridine;
3-cyclopropylmethoxy-5-((E)-2-piperidin-4-ylvinyl)pyridine;
5-((E)-2-azetidin-3-ylvinyl)-2-chloropyridine;
3-((E)-2-azetidin-3-ylvinyl)-5-cyclopropylmethoxypyridine;
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R2 is hydrogen, Cl.6-alkyl, aryl, aryl-Cl -alkyl,
Cl-6-al kyl -aryl, heteroaryl, heteroaryl-Cl{- al kyl,
het erocycl yl, heterocyclyl-Cl -al kyl, cycloal kyl ;

pol ycycl oal kyl, -OR6, -NR6R7, -SR6, -SOR6, or -SO02R6,
each of which can optionally be substituted with 1 or
nore substituents selected from hal ogen, -CN, -NO2,
-NH2, -OH, -OR6, -COOH, -C(OOR6, -OC(OR6, -NR6RY,
-NHC(O)R6 -C(O NR6R7, -SR6, -S(O R6, -SO2RG,

SA2NR6R7, - S)R6, - OSO2Re,
@ ?‘I‘d @@rmeeawﬁ ((Er)@rmﬂrt-ﬁmruaﬁns%ﬂgn !
-gléfﬁdﬂg Rghﬁbﬁ&ihﬁ?ﬂ\ghyl)pyhdlhé | dmar OgEt goxg r anand

6al k gen; mis 1,
3-gh %’PX.'Z‘ B)-2-azafidin-3¥IViRYARMIIIRS. are. i ndependent Iy,

ol gERERFC ﬁémé}lﬂﬁxtar‘el(wclud GBcdhic Rixtamdefdhtiamer, tautomer, or
?(;1 6- al kyl (i ncl udi ng

[ ndeg%H ndent |y é
t'&?’lyaCE%m? s eéﬁ yl), aryl, aryl-d.6-alkyl,

2sh et errfeaisxél of af&@ﬁ'@b@@d uﬂ arfylof @1zﬂt|nl$)1t3 :metreme pyepaydtion of a
ol ycycl oal kyl, each

teroc al kyl , cl oaI
A AT M EHGE TR R BISPIdeE o i t 1 one. or
24nor €THusstdf A 23, whéreit tad nburodegdnetraiiye Wisofdbr Gslilts/from

C16IO;- -NCO2, .- N -OH, - .
nREEHR A ATl P PSS IS g EpPPPIRP BIRETIFE o and
neuromrhhumlttem@t:lamggs, inappropriatetititeraCtiortlzdtivgén néuroteansojitsrs and

a substituted with
nep ttr%?'% ﬁg t'gc%ﬂgr& B%/%e §H§‘3 n(‘tﬁgregpf romthe group
25condi hstusa gf Clainr 23 Givher@in the disordgr resNRGIROM a igncy-afN,

acet&% i€ O é’mN:?’e %ﬁ%@dﬂ & r$%§ coggbggamof

26. (I;(Th@).lrs@ of Clw 3)WRgFio, theygigordgais @elemdg@(n @)&@F@p consisting
esre%hé‘ d&ﬁ&hnagézﬁkorl%@gABrﬂ?sﬁ{e?s dissggﬁ %@ﬁﬁ%rﬂérﬂentla dementla of
thec(ézigﬂ?mgpmvpe ﬁ%@?ﬁ“f%?@ag% ?%#?lee Jﬁi?r whirere dgetelates
or & brsddqlisricRtbf BlcbhdlisEH, Mitro-iffamh ementil digt Vafsumleddemimm;] AIDS-
R I N
bodydkritntiar prifreasive Repraaurciéanipaisy, Hiintibgtoolsahoadakiardive dyskinesia,
hyperkinesia, mania, epilepsy, attention deficit disorder, anxiety, dyslexia, schizophrenia,
depression, obsessive-compulsive disorders, Tourette's syndrome, amyotrophic lateral
sclerosis, multiple sclerosis, peripheral neurotrophies, cerebral or spinal traumas, and
drug addiction. ‘
27. The use of a compound of any of Claims 13 — 22, in the preparation of a
medicament for treating inflammatory gastrointestinal disorders.
28.  The use of Claim 27, wherein the inflammatory disorder is selected from the
group consisting of diarrhea, Crohn's disease, irritable bowel syndrome and ulcerous
colitis.
29. A method of preparing compounds of the formula:
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functionality, or an isoner, mxture, enantiomner,

di astereoner, tautoner, or pharnaceutically
acceptabl e salt thereof a) reacting an al dehyde of
formula fi mO wherein mis 1, 2, 3, or 4, and n is
1, 2, or 3; with a phosphorane ylide of the formula
PPh3=CH2 to yield a vinylazacycl oal kane of the
formula n N M b) reacting the resulting

vi nyl azacycl oal kane with a heteroaryl halide of the
formula v R1'N wherein X and Rl are as defined above,
and Y is halogen; and <c¢) renobving any renaining
protecting groups. 540 30. A conpound NH O N or a
pharmaceutically acceptable salt thereof. 31. A

phar maceut i cal (tion conprising a conpound of
Claim 30 and a eutically acceptable carrier.
32. The us®
preparation of
neur odegener at i v8TdTz
wherein the disorder is pre senlle mentia, early
onset Al zheiner's di sease, senile denentia, dementia

whilei-N€ Al zheimer®s type, Lewy Body

the wavy line rep'resents; variable geometry (E or Z) about the double bond;

Xis CR?

R'is hydrogen, Cic-alkyl, halogen, -OR?, -NR*R®, or -SR*

R? is hydrogen, Cys-alkyl, aryl, aryl-Cis-alkyl, Cs-alkyl-aryl, heteroaryl, heteroaryl-C.¢-
alkyl, heterocyclyl, heterocyclyl-C,e-alkyl, cycloalkyl, polycycloalkyl, -OR®, -NR°R’,
-SR®, -SOR?, or -SO.R®,

each of which can optionally be substituted with 1 or more substituents selected from
halogen, -CN, -NO,, -NH,, -OH, -OR®, -COOH, -C(O)OR®, -O-C(O)R®, -NR°R’,
-NHC(O)R?®, -C(O)NR°R’, -SR®, -S(O)R?, -SO,R®, -NHSO,R®, -SO,NR°R’, -C(S)NR°R’,
-NHC(S)R®, -OSO,R®, aryl, heteroaryl, formyl, trifluoromethyl, trifluoromethylisulfanyl,

trifluoromethoxy, and C;.salkyl;

R®is hydrogen;

mis 1, 2, 3, or 4; and

nis1,2, 0r3;

each of R* and R® are, independently, hydrogen or Cys-alkyl;

each of R® and R’ are, independently, hydrogen, Cq.¢-alkyl (including cycloalkyl
containing alkyl), aryl, aryl-C,c-alkyl, heteroaryl, heteroaryl-C1¢-alkyl, heterocyclyl,
heterocyclylalkyl, cycloalkyl, or polycycloalkyl,

each of which can optionally be substituted with one or more substituents selected from
halogen, Cisalkyl, Cyalkoxy, -CN, -NO,, -NH,, -OH, -COOH, -COOC, salkyl, -CONH,,
formyl, trifluoromethyl, and trofluoromethoxy,

wherein the Cqsalkyl, heterocyclyl, heteroaryl, and aryl groups can be substituted with
from 1 to 6 substituents selected from the group consisting of F, Cl, Br, I, -R%, -NR°R®,
-CF3, -CN, -NO,, -C;R?, -N5, -S0,CHs, -OR®, -SR?, -C(=O)NR°R’,

-NREC(=O)R?, -C(=0)R?, -C(=0)OR®, -(CH,),OR’, -OC(=0)R?, -OC(=0)NR°R?, and



denentia, mcro-infarct denmentia, AlDS-rel ated

denentia, H V-denentia, nmultiple cerebral infarcts, a

not or di sorder, Parkinsoni smincluding Parkinson's

di sease, Pick's disease, progressive supranuclear

pal sy, Huntington's chorea, tardive dyskinesi a,

hyper ki nesi a, epilepsy, nania, attention deficit

di sorder, anxiety, depression, dyslexia,

schi zophreni a, schi zophreni a depression,

obsessi ve-conpul sive disorders, Tourette's syndrone,
-NRSCci:Gt)mgﬁj tive inpairnent, age-associated nenory

i c -afkgie pyrifyR bessktituted
wl?:% 'Hletan€8F%| dffg?rg xﬁd?fﬁémgﬁ’d eh)?Herééﬁrg@ﬁ% g g| ?Y Ry
pydugnoqmemyl suhstjiuted qmqiinxdomm@mwewtstétatqchY“m'd‘”V‘ phenyl,
£l Y, H%dﬁéfm more of the

sugng?ggeg e dﬁ “%M\/gr &8% b%ﬁﬂn M{dub¥ut!

scu isorders, tris %{ oalkyl
abmive enu;stmenaefand.w e@erﬁean@\ﬂqgr Re@rd 8. & f°8§ a Gap pygioalky
fuﬁ&oﬁghfn'c neur odegenerati ve conditions, anyotrophlc
PPera sclerosis, multiple sclerosis,

orrwusanmrommtég ef@eﬂ@b@faﬁlaétﬁre&merﬁatﬁupp’&&r?ég arnga(ggpt&a%n,

cgéﬁt%l g fieiggt i on, a behavioural disorder, behavioral
ers rel at ed to substances that lead to
a)deatindenélfehyde o' iPMiidrat ory di sorder, Crohn's disease,
irritable bowel sygdrorre ul cer qys coliti S, pai n

acute pain, chroni cw _r_ei%rrent Epa| n.

whereinmis 1,2, 3,0r4;andnis 1, 2, or 3;
with a phosphorane ylide of the formula

PPhyz==CH,

to yield a vinylazacycloalkane of the formula

vl

b) reacting the resulting vinylazacycloalkane with a heteroaryl halide of the formula

x/\t( Y
R‘J{\N/

wherein X and R' are as defined above, and Y is halogen; and

c) removing any remaining protecting groups.
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30. A compound

NH
O \ \
O /
N
or a pharmaceutically acceptable salt thereof.
31. A pharmaceutical composition comprising a compound of Claim 30 and a

pharmaceutically acceptable carrier.

32. The use of a compound according to Claim 30 in the preparation of a

medicament for treating a neurodegenerative disorder.

33. The use of Claim 32 wherein the disorder is pre-senile dementia, early onset
Alzheimer's disease, senile dementia, dementia of the Alzheimer’s type, L.éwy Body
dementia, micro-infarct dementia, AlDS-related dementia, HiIV-dementia, multiple
cerebral infarcts, a motor disorder, Parkinsonism including Parkinson’s disease, Pick’s
disease, progressive supranuclear palsy, Huntington’s chorea, tardive dyskinesia,
hyperkinesia, epilepsy, mania, attention deficit disorder, anxiety, depression, dyslexia,
schizophrenia, schizophrenia depression, obsessive-compulsive disorders, Tourette’s
syndrome, mild cognitive impairment, age-associated memory impairment, premature
amnesic disorder, age-related cognitive disorders, substance-related cognitive disorders,
cognitive disorders related to immunodeficiency syndrome, cognitive disorders
associated with vascular disorders, trisomy 21, attention deficiencies, learning
deficiencies, acute or chronic neurodegenerative conditions, amyotrophic lateral
sclerosis, multiple sclerosis, peripheral neurotrophies, cerebral or spinal traumas,
addiction, nicotine addiction, a behavioural disorder, behavioral disorders related to
substances that lead to dependency, an inflammatory disorder, Crohn'’s disease, irritable
bowel sync_Jrome, ulcerous colitis, pain, acute pain, chronic pain, or recurrent pain.

o
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