FUSED BI CYCLOHETEROCYCLE SUBSTI TUTED AZABI CYCLI C
ALKANE DERI VATI VES Rel at ed Application Information
wdq os/13q0p0 i cation clains priority to U S. Appl PCEBUSINT/068930

No. 60/802,195 filed on May 19, 2006, the contents of

whi ch are herein incorporated by reference. Technica
Field The invention relates to fused
FRISEYE BUDECEOMBTHROCSYDS F SUBSTI TAYERTD aVABICYWTKGNAT KANE
derivatives, conpositions co [ Sing such conpounds,

and net hods of treati&@ﬂéaﬁﬁfﬁh%%s and di sorders using
such conpounds and conpositions. Description of

Rel at ed Technol oRv Ni cotinic acetylcholine
Rda&ﬂqﬁpﬂmaﬁmihﬂ%ﬂﬂ&ﬁb nare w dely distributed throughout

Sl Sbe R T A R D s v

19, fo%l%é(:bﬁlgnt%lﬁwh}é%}é ReinRAddrhdied bl Yefdens@dul at i ng
rel ease of a w de range of neurotransm tters,

i ncluding, but not necessarily limted to
TeciAEE ¥l ol i ne, norepinepl ui ne, dopam ne, serotonin and
ect nsequently, nicotinic receptors nediate a very

Wi e AREGorOfel MG ifdca BicgalohekiRod1s sutitititbbyAbREEI alkane
targeted for therapeutic treatnent of disorders

deriyagivas, icpgpestiogemprisasisusit earappunie apamehodh of Hesey
ccm(ﬂ{3 %fs a%ﬁ %?J&?c[e% ?ﬁﬁ%mﬁﬂ 'c@gﬁ@\g}éis nhh @E%ﬁ&é;@&hs psychosi s

anong ot hers.
Many subtypes of the nAChR exist in the CNS and
perl pher . Each subtype has a different effect on
siplgdnbechnelogy | phyS| ol ogi cal function.

Ty %?cﬁ Iidac E{ﬁg‘lofllhé Yec chRapae :}Iggiiélp q sn% ed throughout the

consfruct &d ffom a pe | ¢ asse uni t
centpl @CHEN Sndﬁgieriphami (PJ[’QS)smbtms Byqimm e$m:ia recreat(m play amanportant

132-134, e_been identjfi uro ti.ssu
role ThiEEHIGHB 0N Qg PaicranY B ghetiph F Bisg o6 1aé range of
1'1@111'59%@%;‘5 Cln@fﬁgzﬂ%eﬁxﬁrlﬁf‘ﬁédegsaﬁﬂ}mhﬁ&i !o%@tytdﬁ@hn@%@fé‘;m{eplmne

for the diverse receptor subt ype& For exanpl e,
dopmmdmﬂmamn ané G&ﬁdﬁ&nr Cohgequérndly; pisplms u"ttﬂegtof&mecha@r& very wide

ff
rangf i aBerdiogie s DS befiatahsd B BelpEiit ystient o
disoRd¥ps REtinBRb %iﬁﬁ%ﬂ‘uﬁ&ti&ln ie@fnnﬁg?&rﬁﬁh@;ﬁﬁryl, ﬁeﬁ@&ﬂggh@:@ﬁorﬂfpam

hononeri ¢ (a (the a7 subtype) receptors rtain
and ¢rfiapeuatins, psickesis il q@n%cm/ galineamsiod apd eweliee amongSfhees:

WI t.h all ubt the.n
o) B Y2 e O D BN 2188 s
dxffét@ﬁt diReorlREDNELE aieeﬂreian phesielogiay fubbidro grypaian y, nAChRs are
activities, not all of the effects msdl at ed

ion phaggels ﬁ@t a?eéiﬂﬁétﬂfﬁ%ﬁ"@“ APGRIAEEH FPFSEIMDH ‘éfogﬂlbﬁ@%/@i@éﬁ*%ss At
leas? 2? %L}bfug gro %lln? ﬁl 2- 8261 a C@ég gﬁvﬁ»ﬁ/‘é lﬁlegr{ 1d§fetﬁjf? dﬁgfngifrtoﬁaitt[l@ﬁe

€r apeu oses, and

TheBRSubuBitEHAy RIS UbLa et ikl cihemaleric lkad Wetetdngaitdtdnibialtions
are selective for interaction with onl¥ certain
thatsageaupp & tet diverse Faepirt Biobes pBeraample. thspredamiayyt sgpeptor

thatqgfe%énlg}%&q%/ fotr Iﬁ?é}@ﬁﬁ%{ﬂr ﬁinﬁfrfg%?%?co%é Hl ‘tﬁgini t@ﬁé’lYa%@o%BgﬁQn
(ad)2(B2); (the wdP2 subtype), while another major population of receptors is comprised
of homomeric (a.7)s (the a7 subtype) receptors.

Certain compounds, like the plant alkaleid nicotine, interact with all subtypes of
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The a7 and a4P2 nAChRs have been shown to play a
significant role in enhancing cognitive function,

w0 mobashiosy aspects of | earning, nenory and at tBC/US2007/068930
(Levin, ED., .T. Neurobiol. 53: 633-640, 2002). For

e R s L T S S RS 0 e
has l?éeh%@ﬁlbﬁﬁra@'&f to%abe Hﬁéﬁﬁ bﬁﬁ%gl(\/dl Eb‘tl\fil'dléisoﬁ&%!ll drARdEiFscts mediated

Al'zhei mer' s di sease d cognitive i npairnment,
by nipeting erediesisilie. aﬁor@eﬁmph mcat@mﬁés eestipini¢stinebapdbodi es,

cardH)é(ﬁ%cH,ﬁqr glda [Sg?tg%t.s @%g@é\ldgérg aHanr%qtscy&désoglg %A!xd%sctwe nature and
acut @fxidihy e JSBAGbIhe d.iWintih tHae hie %Sllémx%rfbﬁmttﬁﬁmm v@iﬂh@ﬂy certain
system c activities. The oit4P2 receptor subt

subtququ ¢zt eAChIy ofex ratentish forashiying danchiseh ﬂ%ﬁ‘ﬂ?ﬂéﬁ P%fects with an

in control (Paterson and Norberg,
““p‘%%%%ff@s%“f‘%gﬁeg’?obu ology 61 7.5-111, 2000). The
acth¥iof7Yand o ABA A GhR safadle Béﬁ[ﬂ%ﬁoﬂrn@@bla? aGihi fentmdé f ed

or regulated by the adm nistration of subtype
enhapeingid Ve ATITROT.  igelnding asieets|of dparting. cesmey indpftention

L T

llnké@fé)lﬂoﬂﬂl@ibﬁs A Edifdr86s FE10ea to attention AbMidIOMEN 60 BIRAMIDE Sleficit
t hat nonsel ectively denonstrate activity at a range of

hypm@mmyrﬁl@rdeééé&fﬁm Sdeypess diprebeciipg mi %nmeamalaveﬂf

Rs..a enef i;Cj
N T
Domyﬂﬁﬁimm A@)Eﬁemﬁhéﬁ@zﬂé&bﬁhase@ﬂs Well bs eognithaé defiblzs

NAChRs conpared to ot her subt% SUMVARY COF THE
assqcm@mtmhrzozvhwmarn@omo@ﬁt sy6ieNIie activiléast dieogPRussator

bi b
g A e e
(PateBbA asld Nbriesd, FobRes maveyr omg)aspewwfzaob,e present

invention is directed toward conpound of fornula (I %
- ArTheactivity gtboth a7 and adf2 nAChRs can be modified or regulated by the

administration of subtype selective nAChR ligands. The ligands can exhibit antagonist,
agonist, or partial agonist properties. Compounds that function as positive allosteric
modulators are also known.

Although compounds that nonselectively demonstrate activity at a range of
nicotinic receptor subtypes including the «4f2 and a7 nAChRs are known, it would be
beneficial to provide compounds that interact selectively with «7-containing neuronal

nAChRs, a4p2 nAChRs, or both a7 and 0432 nAChRs compared to other subtypes.

SUMMARY OF THE INVENTION

The invention is directed to fused bicycloheterocycle substituted azabicyclic

compounds as well as compositions comprising such compounds, and method of using
the same.

One aspect of the present invention is directed toward a compound of formula (1)
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or a pharmaceutically acceptable salt, ester, am de,
or prodrug thereof, wherein nis I, 2 or 3; Ais Nor
wWONR7A@3703R i s hydrogen, al kyl, cycl oall cyl al kypCEOS2007/068930
arylalkyl; L is selected fromthe group consisting of
0, S, and -N(R,)-; Arl is a 6-nenbered aryl or 6
nmenbered heteroaryl ring; Ar2 is a bicyclic
heteroaryl; and Ra is.sel ect gd-frgh-t-lag2 gr oup
consi sting of hydrgqg 3 | and al kyl car bonyl ;
provided that if Al then L is 0 or S
Anot her aspect of gntion relates to
pharmaceutical c G s conpri si ng conpounds of
the invention.RSuch coffpositi ons can be admi ni stered
In accordance with a neth p of the invention,
typically as part of a therapeutic reginen for
or a phaatan®nically a@epMBleishlo estet, abgdeliol payisupiheredl, Saiefen S
rel ated to nAChR activity, and nore particularly a7
n. AChR &% Hvi ty. Yet anot her aspect of the
i N\wel '&th -ates to a nethod of selectively
nnghﬁgilng F% NAChR activity, for exanple a7 nAChR

ac i wihygrogdih elhybtdyokbaikylaligd hiod afytallkytly eat i ng and/ or
reventin ondj ti ons and di sarders lated to a7
hABHRSCIEET TPTbe BERIP SOPRFHIRERT T AL Vel

pant! GU @Afdehbetedr TR BoehBertbREibtbak/Pfingondi ti ons and
di sorders related to attention defi¢it disorder;

at tAenisiadncxsét hetetoamylpandact i vity di sorder (ADHD),

Al zheil ner | I sgase (AD),.mld.cognitive inpair L,
e r i 08 ol Hhivifibe &t R Qi AR LRI oy
depRitided thaspat'aked with Lewy bodies, dementia
associated with Down's

N=("
d§<N:2?_R3

R4

2

then Lis O or S.

Another aspect of the invention relates to pharmaceutical compositions
comprising compounds of the invention. Such compositions can be administered in
accordance with a method of the invention, typically as part of a therapeutic regimen for
treatment or prevention of conditions and disorders related to nAChR activity, and more
particularly o7 nAChR activity.

Yet another aspect of the invention relates to a method of selectively modulating
to nAChR activity, for example o7 nAChR activity. The method is useful for treating
and/or preventing conditions and disorders related to o7 nAChR activity modulation in
mammals. More particularly, the method is useful for conditions and disorders related to
attention deficit disorder, attention deficit hyperactivity disorder (ADHD), Alzheimer’s
disease {AD), mild cognitive impairment, senile dementia, AIDS dementia, Pick’s

Disease, dementia associated with Lewy bodies, dementia associated with Down's
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syndrone, anyotrophic lateral sclerosis, Huntington's
di sease, dim nished CNS function associated with
WO e@anstode brain injury, acute pain, post-surgPCEIS2007/068930
pain, chronic pain, inflannatory pain neunpat hi c
ain, infer need r_new od v ssel

synd G et BaP e SO AT E R CUUAPEs SRR OIS Function
asso&ﬁﬁ:ﬁ@rbltfgﬂiﬁﬁﬁdﬂlc%ﬁﬁ%jaiﬁ QcﬁM: E):hn V}ﬂﬁ@bﬁr@fchﬂ;ﬂﬁﬂi QRrcdiic Sekh,n

grafts, and lack of "circulation, nore particularly
mﬂmmyawre meaiopathit peiny anfexiiliay, n@@%quﬁwwloca!mﬁ@el gtdyah

S C.act VI | anm se
asso&%galda de\}n .mg, eet.f! qupgé?)g%bdghérs‘gel growih aggo\éiaqegﬁxg?l
vascRIRAt S dTGkinEraftq XA Wl Sf ciandatioey] h@ﬁﬁpzfrﬁcﬁulirﬂﬁﬁi’duﬁ@oﬂr

preventing conditions and di sorders, by adm ni stering
arouffl @ VagTB GReIESIaR.AManeLiasT sydeBic %B‘dﬂlﬁ% =y Wanm@rl}&ﬂematory
resp %ﬁgdl?'lg{e GRETHE | NVENTI ON Definition of Terns

rtarn ter as used in the specification are

i ntlaa d&lﬂpblﬁldﬁ,&f(‘ﬁlﬁpdsﬂiohh eorﬁpniishmg(\lhn gordlpﬁuitdst aminagthads for

detai |l ed hel ow. H?fﬁ ",.as, used herein,
treaiRgRfPratEnENK GP i isend §§° g We%fia%%qwg e irriagds ge
furtled QefRAhehe il ecul ar noi ety through a carbonyl group,

as defined herein. Representative exanples of acyl

i nclude, but are not |imted to, acetyl, 1-oxopropyl,

2,2- dinet _
1- OXOpIernrte ]S%JFA L%WI i &gﬁluﬂé@f‘@d her ei n,

means an Eicyl group, as defined herein, appended to
t he parent nol ecul ar noiety through an oxygen atom

Jﬁaﬁmm&ﬂmmve exarrpl es of acyloxy include, but are
not ted to

i s o%eﬁtf' \;{n&@; Used t‘i%fﬁé‘c}’chﬁﬂﬁ Rie | Olﬁtéﬁf%dytb rgfréfjto the following

defiligiogas, ﬁgd%Mb@Qﬁtral ght or branched chain hydrocar bon
cont ai ni ng from2 to 10 carbons and cont ai n| ng at

| edde terme"asl basiised here i, B 9é1 8&1@4@@% Adelpd figgein,
onk RNl PASTS, WSCESPLAS) KGR i
Rep?es&ﬂt@@ﬁ%amp&sn‘ﬁ“tahyln@ﬁcw openy ot 1tmitc&ht¢l aceﬂy}pbntmypyl 2,2-

5- hexenyl , 2-hept P-Wf nmet hyl - I - heptenyl, and
dimgthylsb-exgpropyl, 1“0?%“‘3%1]@ LRRRRAY.  as used herein,

Meafs & %%g H&dqﬁxgﬁfms%fng aH%f])ﬁ f% galpgaﬁr%e htﬂ%m,

t he parent ar nol et’y throug xygen atom
appﬁ_eia_decsémmaanod;acahphwtpfhrahgtmnwmygm aidm, Ruptresentetiveot

limted to, nmetho et ho 0X pra
cxatyles o] et BB =T PR S PRE Y St and
lmﬁmﬂgykg m "al koxyal koxy", as used herein, nmeans an
koxy” group, as def i ned her ei n, appended to the
par"ﬁmtenmnl adloaniydy, ameéﬁryreum mmgha st glrienr bmbs@clgm up,
i ned. her

hydgqt:ﬁg))gy gpﬂtgg&ng ﬁglin kgafsb%m at%%qntqulﬁgtgégait gne carbon-carbon
doubRHonB YéemedBthe i‘d(nov%?r &1 thioOX MBI RAX YR epedtRfakiOx Yelki0Xyof

alke?lr)]rl mrcrl?ltdlg obxu){ gri:t rliqo? )1(1>r/n1ted to, ethenyl, 2-propenyl, 2-methyl-2-propenyi, 3-
butenyl, 4-pentenyl, 5-hexenyl, 2-heptenyl, 2-methyl-1-heptenyl, and 3-decenyl.

The term "alkoxy", as used herein, means an alkyl group as defined herein,
appended to the parent molecular moiety through an oxygen atom. Representative
examples of alkoxy include, but are not limited to, methoxy, ethoxy, propoxy, 2-propoxy,
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The term "al koxyal kyl ", as used herein, nmeans an
al koxy group, as defined herein, appended to the
w@2a0ens708m| ecul ar noi ety through an al kyl gr oupCT/ES2007/068930

defined herein. Representative exanpl es of al koxyal kyl

|nclug% but are not g|n1ted to, tortbutoxynethyl,
butopy,def bR ipay RNy IoN 8Pt BRPPHY | | and met hoxynet hyl .

Th She B "aﬁJo&g)aqm%r"lead her@fh, HRE6h iiﬁﬂf%(b)gn r0AAS defined

koxy group, as defined herein, appende o the

herepaap;fmdﬁbtoahcl parentmopletyiai mmtygmrca:gh antiberyalkgryoarpyp, as

b h
derigdiiegdin ek abiaa®Eel Skelfoly Bgi puarsa g o
tert«&it@xﬁﬁ&thbimt&ﬁoﬂy@thoﬁ?tmm%%y@ﬁ’cﬁw an®hBOY FRaEheny | ,

tert- butoxycarbony The term "al koxyi m no",
as Tbg e atksixpial ki aasgisedhhesEirompans as ASkoxygrefer, i defined herein,

appetnﬁ?(ghuntﬁ gﬁl%fl{jﬁnﬁgct 9 tgl%tsg@mdlg;nl ned&?gl'o%gnh&odeﬁ%d herein.

Repﬁ@ﬁftﬁﬁ%rﬁx@ﬁlple% of Xﬁfﬁ@ﬂ/ﬁ&l&yl @;ﬁch&iekbmyarémmdlmlml toghert- but
are not limted to, ethoxy(im no)nethyl and

butoxmrdyl 2rethevorH. I%ﬂlrlethoxYethy1 THE l’fl‘%thﬂ’f}"%“quﬂxy sul f onyl "
as 14§ ‘?&nﬁ%ﬁ% gmg e agﬂseﬁl I%Pe)fﬁ{ rﬁ’faﬂg QP }égg;dug,e% deﬁned
N et

herein, t'he parent ecu
hereirl l&p;b@ide@tcﬁﬁhb aieyit mgleoulps maﬁat)dmfmrghdi dadmewhgroup, represented

by -G@-rsreEme b JePHSEHORYSrEPB Pt 2Bokusay i GRS Dut
are xﬁdﬁi{nﬂfe‘aﬁg)%&%{}@:@iﬂon?d cthoxychffonlB Rl ted- M!}xycaﬁ)%nyls

means ght or branc¢hed chai n "hydrocar bon
commthaiteremtalfaxyiminbt, 28 uscﬁktﬁamnanm an RHW@P(E gem@a&a dedined
exanpl es ude, t ar e. not,

hereih 2R qndcg?c;]%%lp%mbm Plar {nggz %%%gh anﬁmﬂ)lﬂﬂ %oup, as%eﬁned

hered® CR. Eéélntati'vé @XQH;EE& of ﬂﬁf)@ﬂlﬁiﬁbﬂhﬁlu% BeMrY hot liSRAERL Y| |,
neopenty The term

ethdxa(lmymimeﬁryhgahd meézgxyiyemwh‘eﬁbyln means an al kyl gr oup,

R e U PEBE DA, 5P B R P e oo
herdRERPP&RIE 3 theatnbiipleRladfoddtK %W&fonymbm Qs dbﬁhﬁed
are not limted to, acetyl, 1-oxop

herein. 2R gpragsniAive PxeRpigs eialkoxysuléxh mcyide b arenc Ygptedigd |

ed herein, neans an
metg&VyF@é{%ony 8‘?‘%“3? %dsﬁgéé?}fyﬁ elg ]ﬁér ein, appended to
t hefTpat@ntalkyl es wkat horeinShyars hrsoaipht anbraxghgd ehaih dydrocarbon

Represent ati ve exanpl es of al ky] car bonyl o i.ncl ude
confBifing FEMb1o § FAPALEOS, Reprgsaplabivg exalaﬁlﬁwﬁékﬂdﬁwg& put are

not ﬁﬂﬁtﬁsh S,LT(?Hﬂy%ﬁﬁ?lr H§?%/}J§@§¥%BIDEVI n- b-rge@‘gnie% rﬂut}g,l 1so-butgyi teré—butyi

—paﬁﬂdeﬁpmﬁﬂ mﬁmemw aappérsed to t he parent nol ecul ar

t th | f def.i ned h .
Rephieny sl en Byl oV aRieds eb Ao EivePasdenaed
heré}ﬁ eap?@ﬁdeld' tH‘t}Le%!iré]ﬁ mdI&ulby lnﬁh'étgl ﬂﬁﬁhg}ﬁi‘ EarBbY lefddipf Mﬁned

erm "al as used herein, neans an a
hergino Rppreaaltaiezfel ememphe péalhylca‘bp@yid@cdudm butrase patriemted tO acetyl,

| t R t at
Rt BRI AR AR L R S A T kb
Wetmé fefth @azkg&aﬂbbﬁﬂbﬂy" hlided Pereit], fdafs mamﬁylh@fwhwgr@p, as

The term "al . as used herein, means a stra
defiped berging hauandpfémhhy@rﬁ@tdmls@ﬂargn@w ek ian |0ﬁ@g@lﬂr”f’g?ﬁ‘2
to 10 .carbon 0
Rer Sy GiFE P aapiE] T B0 Dk, B 5 18080 fo soctylony,
al kynyl include, but are nofs. I|n1ted to acetylenyl,
1- propynyl, 2-propynyl, 3-butynyl, 2-pentyny|, and
1- butynyl .



The term "am do", as used herein, neans an am no,
al kyl am no, or dial kyl am no group appended to the
w@2a0ens708m| ecul ar noi ety through a carbonyl greUpUSAL7/068930

defined herein. Representative exanples of am do

j ncl ude, but ar ted to, am nocarbonyl,
efhﬂﬁéﬁmﬂaﬁw&éé?fbghtyf Mbﬁp%ﬁyl am nocar bonyl, and

et hyk iRt uliGIuITesA" BRAYAd herein, mdNR ah QNN Fﬁfu}zﬁ' as,defified herein,

used herein, neans a nDnocycllc or bicyclic aromatic
appenilertytodize panmt relerwdsameisty theough aﬁplf@lgfi@f()‘)@s ¢4 defined bersin.

RerEy 8 35kt O RS RO AR s, e

and dthyRulféhyl 4, or 5 substituents independently sel ect ed
from acyl gl oxy, al kenyl, al kox al koxyal koxg .
al R"bszyem(';alkyl ok opsysett BRsa measiaalkyliggyip, as defined herein,

appeglggcgfgtﬁg Br%pyllnole?lhléyljnfneaj tlﬁ%/clu%ﬁk al B} ato l gnﬁ.{s?ntﬁtg{eg%ampies

PEVaNO oxy, ha
of alRyHliio X:)/cludby gty ﬁd)ﬂﬂ)thi,tedmredﬁ'ﬂlhm, ethiytthio, tettkﬁlmﬁtl'kmmyld
NRgR, (NRgRi)al kyl, (NRgRJ)al koxy, (NRgR)carbonyl,
hex}dﬂ‘éﬁ (NRgRi ) sti | fonyl wherein Rg and Ri are each

ReReni f‘e:!lﬁel&t‘:@ Hekli0 metaﬁkea SEHHRA of Qﬁ%bl%d' chdi nOf

rogen an he term™aryl carbonyl"”, as
hydmsaﬁoﬂn gr@pmpmﬁa&mﬁaﬁ 20\il0 cgrboumomamﬂefonmadngl elrledshone

or a_benzyl roup appe edtothe r ul.ar
s s S RS o e B 0L PR e no
limifed{ Q))acet vishyf qfﬁrﬂglﬁ}q]glﬂ er ﬁb?ynﬁepbﬁt?ﬁflt @Ipbl‘s’t?nﬁxﬁ’ftpi BEtyadl.
aryl carbony inc are no imte
phéihgliear Lorige”, amseldémeym cman@wymmeaiﬂcgiammo, or dialkylamino

| o ar.bon se ereln n.ary
ErO0g @ﬁﬁn&%ﬁ% e H#?”ﬁ @0?%‘\39% an‘w ar y\lgtbg&%gn e %Trp i %ﬁned
herdhe! Réptesciatite BRAENEXY anglo &tmlﬁﬁpﬁtﬂdﬁﬁndtﬁalﬁztﬁ tPmERbcarbonyl,
nol ecul ar noi ety through a carbon group, .represented

metbxlam(;(o@;rbonjdsdwhmnﬁ@qﬂ@q)qyl aRé§¥}y GBI ReMiROCaTPRRPl es
T T e

systeml )Iie?wsélﬁﬂfi\?e exafipldd D€ dryh archids, bmmtaﬁmmdyb [gnemjdpmd
as defined herein, appended to the parent nol ecul ar
naphihyke ty through a sulfonyl group, as defined herein.

RepfiR t%%ﬁ 5%%&@ rp{m ﬁ%kﬁ%éwnyb, {,mchugley sbut

are not’ 19 mite 0, p eny sul fony
subitnﬁéﬂnslindaﬂemdﬂhm’sple):mdlffanmyctyl acyloxy, alkenyl, alkoxy, alkoxyalkoxy,

(di et hyl am noph | )sulfonyl, a apht hyl ).sul.fo .
ke b Aifor e B PRtk P aTy A SopyT oy
amxg%éﬁ?ox h aﬁ@ rfﬁhnﬁaﬁﬁ%ﬂoxy, B8loR 9 hAe! @cﬁ‘@xﬁﬁ'}'&}%x?alkyl

erm "cyano' aS used ‘herei n, neans

merc@ﬂo,gnuuphm"ﬁn@xy,emgﬂf &mg&Daikyla@mg@alkney,dNﬁi@Rﬁ@ab@y& and
(NRgﬁg)sginl)n%' , Wlerein R, and R; are each independently selected from the group

consisting of hydrogen and alkyl.

The term "arylcarbonyl", as used herein, means an aryl group, as defined herein,
or a benzyl group appended to the parent molecular moiety through a carbonyl group,
represented by -C(O)-, as defined herein. Representative examples of arylcarbonyl
include, but are not limited to, phenylcarbonyl and benzylcarbonyl.

The term "aryloxycarbonyl", as used herein, means an aryl-O- group, wherein the
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The term "hal 0" or "hal ogen", as used herein, neans

-ad, -Br, -1 or -F. The term "hal oal koxy", as
waised1smsei n, neans at | east one hal ogen, as defT/nem07/068930

herei n, appended to the parent nol ecul ar noiety

o)
aryl Fg&!é@‘;ﬁ B REeL e ¥lro P pA R DFRRI ot narent 5,
molé@lar mdietl &goligh a efrbomyd FedpOxepres2ntbd broE(No Xy defined herein.
trifiuoronethox and pent af | yor oet hoxy The

Represerativieaxampley o arywyeeréamﬂ ancdude, bweaaﬁ&ofdtmat@a@t one
n, appended to the parent
phmﬁ%&%%ﬁﬁgﬂ%ﬁ%ﬁ%&&ﬂﬁﬂg@ﬁ% an al kyl group, as defined
herTée meri?e’prﬁmﬂfmgt"l, weused amairemeahs hadwhgrloyﬂ: ais e finmlidherein,

but not ted to, chlor fl uor oet
appaEd P AGF BREEHPPICaR it r OISR AR TR o, Hf detgied hetein.
Repfés&ﬁﬁtﬁf?:ee&taﬂllp}es of arylsuliBRylliRE1RIe, BEL 86981 iy&med%apﬁe@ﬁuifonyi

aromatic five- or “six-nembered ring containing I,

(metdylapringpheayldnublanin (@mﬁmmn@l@nﬂ%‘uﬁehﬂc araﬁ(nﬁpluhﬂ@ﬁuifgpyl

oD 3Py tafhoptihetEs bR tea & o O ent

MO IT@E Wit "cARoRYY, ab BEQURReIR zﬁ@mb@ncogﬂrgrwpogen atom
Representatlve exanpl es of heteroaryl 1nclude, but are

notTheitert | ecoram ; af upeg hereinyimpanot YN grdiazol yl |

be hi o wod t oxadlazolyl
e RPB hSRA meRY BT,

pyrmﬂltmﬂ "hanyrdrMm.‘ibganP' aspised Bryin, miegds &% OByI Jor-F.
thladlazolyl thiazolyl, thienyl, triazin

t i rihgAermy hialopfoxetas Mensh Rareip Benns abk@ﬂ%%@ﬁfﬁi?é%@ ge Aefined
here?ﬂr' g@% gé E«‘? hgptsae eC toi]ee u ! Ig%feg)fklﬁé{%h%' altllgtﬁgf yg%oup, as defined

he:@h KRapyredekaxiye exedxkpjxg/@ﬂ Haigdlkoxghknjuda; aotxoaybt, limited to,

al koxysul f onyl alk al ky| ear bony
chlogprrethaxy, eofiwa%boxya 0§%}P¥%ﬂ§/¥= ang ?enta%wwtbwo
al kyy t %E&%ﬂ?(‘* 2§ ¥ ¥Aerdi R s alRhRBhE RXYgen, as defined
hal oal hydroxy, Rydroxyal kyl, ner¢éapto,
heremi tappended\lRAﬂl,e patdRNaldeylar moldsy Fh,rcﬁt)@ul danc»llyyl group, as defined

ner i USRI AR et B Bilereo grog S

cmcﬁ@fﬁeﬂl@t Q%o@ée‘swdﬁﬁﬁﬁfhn@éﬂ%’laﬂ:éﬁl/dﬂuoroethyl ahBe-dHid1eL3-
bi cyclic heteroaryl” refers to fused aromatic nine-

ﬂuaﬂnwnﬂén menber ed bicyclic rlngs containing 1, 2, 3, or

R A N g N
1, 2b3 ot oll Heterb@b1RE QR¥epEndGHIOK PSecdé el 6:0 ERAM! Ralsibong dsremmgen,

patlent nol ecul ar noi ety through a carbon or nitrogen,
oxygeroafd mépr.eSembeierrgia] eetinpiesoBreckiddy he Rareit meesaay moiety
thro%l'gﬂg% b!aﬁ loyﬁ%l‘oggxgﬁtoﬂ{ qlél}gér]se+ﬂam S@)Qm{p df'?lgf%lﬁ/alr% dnc]ude but

nzo i azo enzofu oqui nol

are 666 100itddty| fur)Bl, ﬁlﬁﬁhicﬁylhﬁﬁ@tcxbﬂ[ ty’dnzgiﬁlmzpﬁfl Gﬁomhﬁy} isothiazolyl,
invention are substituted with O

|
oxadigaaly|, Oyl PYiaEBEneEAtalyl, Bmce@tné'h pw@wwbweﬁwnyl pyrrolyl,
tetr% Xt}‘liadf%zg%%fﬁllag&ﬂzy hléﬂg}[f O¥NANNY And t?i'a%?fﬂy car bonyl,

oXysu carbon
al Kiftedetdromyl gmyps dltktyirﬁfamtfcuwb sulmtlkxy&chhltbo, Bl2kgm¥y/| ,

sub?@{a?r&i& !Pf%‘a Mﬁ)qg% ﬁ%aﬁcgal kﬁﬁ%}f){,,ﬁ log? My alli](g:!c)?dlkyl
alk&ﬁgﬁg))ﬁ:!fl Ktk oxysDRSIRI1) Ak 4 Oziﬂglczgr E\Fl@ﬁﬂ?{ﬁyloﬁﬁ glkyisuifonyl

Ysul foryl, where€in Rg and are each
|ndependently selected fr ord7t he group consi sting of
hydrogen and al kyl The term "het erocycl e" or
"heterocyclic" as used herein, means a nonocyclic
heterocycl e or a bicyclic heterocycle. The nonocyclic
heterocycle is a 3, 4, 5, 6 or 7 nenbered ring
contai ning at | east one heteroatom i ndependently
sel ected fromthe group consisting of nitrogen, oxygen
and sul fur, The 3 or 4 nenbered r|ng contalns 1

T o S s R - Y



t hi adi azol i nyl, thiadiazolidinyl, thiazolinyl,

t hi azol i di nyl, thiommpholinyl, 1,1-
walemxisiosdi ont or phol i nyl (thi onor phol i ne sul f oPEl/1S2007/068930

t hi opyranyl, and Wthianyl. The bicyclic heterocycle

alkyitﬁioa Cé’a%é)éz B;%‘nﬁ L Jofeh iﬁa%?ﬂb%%aﬁ' 133{ £ fo“ﬁ%{oh‘? a
hydlbeyzdkﬁg:mi"daptoc hing, -ngﬂj,il\ﬂigRﬂelﬁybYNRgRﬂlkwdy @gfﬂan)c?]rbonyl

c acent carpons c i ned within
ana PR AE S g VRSB GG oo P TRIETT Eesieeetrom e group
conshﬁ& f&%{;ﬁdogeﬁ gnCARpected to the parent nolecul ar

rdugh any’ carbon atom or any nitrogen atom
co r'ﬁha |tcnm:|"hmnchc heteimeryk'bmﬁmry t ﬁlsemsbmabc yimkeand ten-membered

blcyﬁﬁngﬁesecrgn 'l\ﬁgﬂ:ﬁﬁ% ? f‘l?ﬁe{ﬂé\ s ndepenlé]ceer}tl?/tsgfé}gt%lcl%om the group
com@@@;bgb@ﬁ/ﬁ{regé’n éxﬂ%eh%ﬁ& aeur. %@M@xﬁé pété’»mzryl LRfHARR connected

enzodr oxol 1, 3- benzodithioly
to the parest ﬁy)dﬁcglal mp;emg Hiroeghox¢anlydn or mtrogen atom. Representative

exar%plg gf ?}chljf% Iﬁeff[??eargé%ﬂ‘%%?&%‘ﬁdqe gﬂt are ncr)]tyhm; eld t%elrl]}(let pl enyl,

benzbﬂﬂaﬁ:/l)]l b&izb ARyON, QsiHuiRtingl knd qumoimyThBldSreﬁ@h@@r)bﬁM Eroups
groups, of the invention am substituted with 0, |

of tf@rm@el%lea 814 ubaitntedwithdy dndeitd Spbstinents mdepangdamthy S@éfwfﬁld from
alkeﬁwgmxx g ?fﬂ%éféﬁﬁox%l{é@y%ﬁ isgcamoﬁw YL AR attey,

koxy
aikyhial&;dnghrab@maklmnyloxgj idyylﬂufdnqn)alkyltaid(ylkyhyn earb@ i yyunb,

forrrﬁgd}agg%lm)qg %ﬁg@& ﬁgg hyﬁgﬁx&g&c}é&){(}(}% hglngr%%qt;%,lﬂ}ltrgall\l%gRj,
AT Sy Ao, BN i,

are ¢anbl eplepcieiently s@edt@bfrem the gnoup hensgstmg;mf bpirepat am@}bjﬂ

o e{g}@g%&é}ﬁ%t, a_l %E 5 r(:Ilﬂnc" useé’-ﬁé etne %}Sx?@llljssa? monocyclic
heterd}.\jréil%% ydidklic hete®cig8dTHERMBhHoycNB BB RYclk §ASE, 486 or 7
ydroxy group, as defined herei'n, is appended to the

menpimr@hmngmr@ajmnarat leasteny hetarcatngh 1rainpq1d|z§ru1y @,qlmml frqna the group
defin d her ei n

confiipERTPAREFT. vl BT TheS oE AR aing ontains 1

haﬂhwﬁﬁﬂ%MQEE@ﬁbnnﬁeE&ﬁb@%ﬁﬁﬂh&kﬁn&nﬁ%ﬁf @ﬁ@&yhﬂﬁn The §
3-di hydr oxypentyl, and roxyh epty

me mbs?éed BRGFOTHERT 250 6T oneacgmbéwnﬁémé Opg, twwn Hirge hmoatoms
sele%t{e% ﬁgpm t-ﬁg %r&u%ﬁ%sx?ﬂe&rg[n&m tﬁ%e&]u&ﬁ%eg Ghfl id. eLgfurr] g?@?ﬁ of r’imng:%bered

ringtoonta@fsGiens ondRor @dddible byhds indoe, appentiad Hefkrdidﬂ@ns selected
parent nol ecul ar_noiety through a nitrogen ato Rg
fronh e BRPURFESEHBHOS Hyeswh akYEen IR suifigg éfrheélpongpwc heterocycle is

I f
con RN 1 I ERR oD oDty (o i o dhy AP hom
conﬁa&teﬁyv\hénﬂnﬂieamn’mychc heterocy’ﬁl‘ee R@r&mﬂtéﬂhﬁg&hhip%s of nasiocyclic
her.ei,n, mean gRi . ro as def.i erein,
hewa?fa&lﬁdeﬂu% bpthge aavé!mw% Seetitigp L deniny %Pﬁwgh pgepanyl,
rei
i,3- gixolgddlgfl,gg@olﬂ?ox( NRgﬂlgfjl {i:‘l?ﬁoﬂaﬂ? 3 3[H1th|ﬁ§1?l' g@gﬁ%@%dﬂ qmldazghdlnyl
1soth1ezoi(rar}nlml)lamiidmy,l 1§quancdtrtyj/|1amand§dm1hyb1;phammyl oxadiazolinyl,

oxadiGal P T e idingk R i i P oY PHER Y Rwaffinyl,
pyr@@ﬁ@msilegyltr@hm EpyRayligHy], rtah@wﬂo@ﬁra%@al Rfhyidis@ieat, an

koxy group, as defi ned herein epresentative
exanples of (NR, R)al koxy inr8 ude, but are not linmted
to, (am no)nethoxy, (dinethylan no)nethoxy, and
(di et hyl am no) et hoxy.



The term "(NRgR) carbonyl ", as used herein, neans a -

NRA group, as defined herein, appended to the parent
wordogasdoar noi ety through a carbonyl group, asPdeiseT068930

herein. Representative exanples of (NRgRi)carbonyl

| o A e N

dlox((ﬁﬂlﬁlﬁinﬁﬁﬂﬂ}ihﬂf(tlﬂﬁ)l@@hbl@fm/dulfone) thiopheny, Qthtnthlanyl The
RJ)sul fonyl ", as used herein, neans a - NRA

blcyalsc Wg@mﬁwe wa@pwcyéﬁd@ﬁ@@@weﬂ%thﬂwé eﬁb@fefmedﬁ%@a@}pdkyl ring, a
sl oA B RO Ve Bn pUST S Bl

two abmaﬂ]@tcdt cabbetconineglnyiftas ltllhef zﬁnlydcyclic heterocychc rmg The

rrethlamno)sulfonl (di et hyl am no).sul f ony and
bicyplig WFIPHLAQ ngﬁalmﬂ?aﬁhm?m gl w%brpag.lwny caglaon

atonﬁ?ﬁ%lggﬁﬂrgg& a’ttﬁﬁ ABRtafded Rhitrithe MdByclic hetelrci( PR, RepfBsentative

as used herein, neans an al kyl group, as
exarigts ofldcymicdieterocypleendeadt, bot ztrhaoplanéﬂ:t topol ecul ar

R B, Pt Bl BT SRR, (3™
benﬂﬁkﬁ% §1hz %ngidm&k bierodBEn Pl 2RYdikitre-1-benzofufi &h QURAiLydro-

typi cal may be recogni zed that an asteris
1 baus@blenml Eddﬁlbﬂire-lﬁhmdotyﬂme&ﬂéﬂa%ﬁ4§@I§dh’dt0qawnbméh tion of

r is. uncert for ndicat es a
7 o R PRloR Lokl SBARL b Ik Mos R FR BRI U B 5
substiOERts 1Al dpRAd Ty Relet e FroflAlle i Saikdx@ealk@rymmy,a@kmu{yi
herein is intended to i nclude receptors wherein the

alkogyessbonyi il sw iy b kvl giklearbravh aliedcaghanyloxy, alkylsulfonyl,
aicIESSAOHD: 100" O, Prplf RS ES SIS s leRy
hydbanaikel, meAGoRntoN MR (K NNRR,)kkas (NEEIQ)@WO)@U IR))carbonyl,
an S S B e o et e b e group
CODI nclﬁu(g%'mb%% ard My iconpounds of formula (1) can

are not limted to, conpounds wherein A
i's Tl‘iie tennd"Irydiescyl, asmusdd mcmamaamraﬁfné)ﬂ gdugonpounds
exi wherein A

par eé?fphrl}y)c,lrmﬁyﬁl &) n‘bsoll?ﬁgiz‘e[&fn Wtéea(si ?neﬁ}ydrqxg group, as
defif€d E&Elﬁdlsfafaﬁéﬁded to the pAMaRl ﬁbf&cﬂ%@ftmoﬁ?y thithgh R4 aﬂﬂﬂi of®Rp, as

are | ndependently acyl, acyloxy, al Kenyl ,” al k
defin¢ddoorgial IB@ngc,semathamkws of hydroxyadia Bfmh!}de but are not limited to,

A 5 ST X L S g o«

hydhﬁ( ggjdﬂyl hal o, hydroxy, hydroxyal kyI nmer capr o,
th| oal koxy NRgRj , ( NRA) al kg (NRgRi ) al koxy,
(N@kaedambonwapt@n ag NRGFICYE R esny e-SHgreiid N are each

d%%;ergﬂe er” gygge%qﬁpelg g‘aln Xl-NON%F %pPr eferably, AT

The term "-NRgR;", as used herein, means two groups, R, and R;, which are
appended to the parent molecular moiety through a nitrogen atom. R, and R; are each
independently hydrogen or alkyl. Representative examples of -NRR; include, but are
not limited to, amino, methylamino, dimethylamino, and methylethylamino.

The term "(NR,R;)alkyl", as used herein, means a - NRgR; group, as defined
herein, appended to the parent molecular moiety through an alkyl group, as defined

9.



R5 Particularly, the invention includes, but is not
l[imted to, conmpounds of fornmula (I) wherein Ais N R
wo soomestogd ; L is O; nis 2; Ari is R5 Ar2 in PONpSnTesss3o

of formula (1) is selected from Rb Z4 N Zi 4Z3 ,N

herelzn?%gépre;s%ntative examples of (NR,Rj)alkyl include, but are not limited to,
(amino)methyl, (dimethylamino)methyl, and (ethylamino)methyl.

The term "(NR,R;)alkoxy", as used herein, means a - NRgR; group, as defined
herein, appended to the parent molecular moiety through an alkoxy group, as defined
herein. Representative examples of (NR,R;)alkoxy include, but are not limited to,
(amino)methoxy, (dimethylamino)methoxy, and (diethylamino)ethoxy.

The term "(NR,R;)carbonyl", as used herein, means a - NRgR; group, as defined
herein, appended to the parent molecular moiety through a carbonyl group, as defined
herein. Representative examples of (NRyR;)carbonyl include, but are not limited to,
aminocarbonyl, (methylamino)carbonyl, (dimethylamino)carbonyl, and
(ethylmethylamino)carbonyl.

The term "(NR,R;)sulfonyl", as used herein, means a -NRgR; group, as defined
herein, appended to the parent molecular moiety through a sulfonyl group, as defined
herein. Representative examples of (NR;R;)sulfonyl include, but are not limited to,
aminosulfonyl, (methylamino)sulfonyl, (dimethylamino)sulfonyl, and
(ethylmethylamino)sulfonyl.

The term "sulfony!”, as used herein, means a -S(0);- group.

The term "thioalkoxy", as used herein, means an alky! group, as defined herein,
appended to the parent molecular moiety through a sulfur atom. Representative examples
of thioalkoxy include, but are no limited to, methylthio, ethyithio, and propyithio.

Although typically it may be recognized that an asterisk is used to indicate that
the exact subunit composition of a receptor is uncertain, for example a3b4* indicates a
receptor that contains the 3 and 4 proteins in combination with other subunits, the term
.7 as used herein is intended to include receptors wherein the exact subunit composition
is both certain and uncertain. For example, as used herein o7 includes homomeric (a7)s

receptors and o.7* receptors, which denote a nAChR containing at least one o7 subunit.

Compounds of the Invention

Compounds of the invention have the formula (I) as described above. More
particularly, compounds of formula (I) can include, but are not limited to, compounds
wherein A is N, and nis 1 or 2. Certain preferred compounds exist wherein A is N; L is

O;nis 2.
-10-



R7R7 (in),(iv), X 7 rb "Nz4 0Oic,24 NIE%/7-1?6
/>-ReNati'NzZi Z N Z 4-722, N29d1 (vii),\S(viii),(ix), R7
W@ )07/3/03q PCT/US2007/068930

More particularly, in compounds of formula (I) Ar! is selected from:

Ry Rg Ry Rp Ry

N R; - Rg N=— RZ 1 M
Kot Kok Ko {00 KO (O
5 R4 R4 R.t; 4 RS R4
4, R R Nl N w,
N=—= —— g = N==
Rs 4 Ra Ry Ry 5 5 Ry
R-] R1 R‘l

wherein Ry, Ry, Rs, R4 and Rs are independently acyl, acyloxy, alkenyl, alkoxy,
alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl,
alkylsulfonyl, alkynyl, amino, carboxy, cyano, formyl, haloalkoxy, haloalkyl, halo,
hydroxy, hydroxyalkyl, mercapto, nitro, thioalkoxy, -NRR;, (NRgR;)alkyl,
(NRgRj)alkoxy, (NRgR;)carbonyl, or (NRgR;)sulfonyl; R, and R; are each independently
hydrogen or alkyl. More preferably, Ar' is

R! R?
2 N 8-
=N
RS
Particularly, the invention includes, but is not limited to, compounds of formula (I)
wherein A is N; R is methyl; Lis O; nis 2; Arlis
R! R?
%
=N
R5
Ar®in compounds of formula (I) is selected from:

¥

-11-



\ AN 1, i----Nz2. Z1 (x0O 0OOand wherein Zi, Z2,
Z3 and Z4 are each independently nitrogen or are

w@ a0obsro3mher ei n the carbon atom i s optional | yPCT/US2007/068930
substituted with a substituent sel ected fromthe group
consi sting of;, hydrogen, hal ogen, alkyl, -OR

-al k Idf]g @%R' \agd -al kyk* J\IRI Re: B%%s sRi ect ed
en z3

from t K& gyo %né‘ﬁ st ngN ofz N, and
al kyl caph ZRd Are
|ndepend5htl "sel ect é‘d f omtﬁe group cofisi sting of
hydr ogen at nd al kyl , and R7 are Rrach |Ggep%7ndently
sel ected flom t he grallp consi stiing of hy ogen
salkenyl, alk oxy, bkox&alkoxy, al kot Iky R

z}% %a_gr bop}r koxyr oxysﬂa EI at\z
Zarg Bon H;E?* ?}¢4%arky (Onyl 4 ;[:gxzo
ar ynyl | car y,N cyano t hal o4t koxy, Z

hal pal kyI hal ofviYhydr ogen, (hy)droxy, hyetiigxyal kyl , (ix), R
nmercapto, nitro, thioalkoxy, -NRA (NRgRi)alkyl,

(NRgRi ) al koxy, N@\ )car"bon).r(i and (NRgRi ) sul fonyl

Rg and R ; are each T end ﬁ“ Sel ected fromthe
group consisting Q‘fz dgen 4 LRy . Ris

sel ected from hydroden, "al k Z@ cf“oal kyl al kyl, and
aryI al ky. Preferred c@rrpou'*ﬁ%s arg‘ i)di scl osed V\herel n R

PSR e 5 S IR B ks Bl Rf Pl wherein
the Albn BomVP6stidHaR elitkbhitedwith b Substituent selected from the group
consisting of hydrogen, halogen, alkyl, -OR,, -alkyl-OR,, -NR4R., and -alkyl-NR4R; R},
is selected from the group consisting of hydrogen, alkyl and alkylcarbonyl; R, is alkyl; Ry
and R, are each independently selected from the group consisting of hydrogen and alkyl,
R and Ry are each independently selected from the group consisting of hydrogen,
alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl, alkoxyimino,
alkoxysulfonyl, alkyl, aikylcarbonyl, alkylcarbonyloxy, alkylsulfonyl, alkynyl, carboxy,
cyano, formyl, haloalkoxy, haloalkyl, halo, hydrogen, hydroxy, hydroxyalkyl, mercapto,
nitro, thioalkoxy, -NRgR;, (NRgR;)alkyl, (NR R;)alkoxy, (NR R;)carbonyl, and
(NRgRj)sulfonyl; Rg and R; are each independently selected from the group consisting of
hydrogen and alkyl.

R is selected from hydrogen, alkyl, cycloalkylalkyl, and arylalky. Preferred
compounds are disclosed wherein R is hydrogen and alkyl. Preferably, R is methyl and
hydrogen.

Preferred compounds are disclosed wherein Ar® is

Rp / Ry
/ .
Z\‘ Z4 N '? 24\ N\N ;;\ 24\ N
DU EPUEE DU
20y z or Zg
R7

More preferably Ar” is



Particularly, the invention relates to conpounds of
formula (I) wherein Ais N R is selected from nethyl
wao7hymsogen; L is 0; nis 2; and Ar2 is sel et BUSTODT0GS930
the group of consisting of: Rob R_N.; .-4N 43bfrI NN

z4/ sigc.Zl Ro X7 i1 "~ Il

Particularly, the invention relates to compounds of formula (I) wherein A is N; R is
selected from methyl and hydrogen; L is O; n is 2; and Ar? is selected from the group of

consisting of:

More particularly, the invention relates to compounds of formula (I) wherein A is N; R is
methy!l or hydrogen; L is O; n is 2; Arlis
R! R?

RS - and
AP is

Compounds for the method of the invention, including but not limited to those
specified in the examples or otherwise specifically named, can modulate, and often
possess an affinity for, nAChRs, and more particularly o7 nAChRs. As o7 nAChRs
ligands, the compounds of the invention can be useful for the treatment or prevention of a
number of o7 nAChR-mediated diseases or conditions.

Specific examples of compounds that can be useful for the treatment or
prevention of a7 nAChR-mediated diseases or conditions include, but are not limited to,

compounds described in the Compounds of the Invention and also in the Examples, and

13-



H NO z2, 722, ----iZ2, - zZizZtzZi R7 (ilt) and(ix) More
particularly, the invention relates to conpounds of

wo oomas7@3q 1) wherein Ais N R is methyl or hydronesz001068930
is 0O nis 2 Al is RRR ; and A?is

also compounds such as:
5-16-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridazin-3-yl}-1H-
indole;
(endo)-3-(6-benzo[b]thiophen-5-yl-pyridazin-3-yloxy)-8-methyl-8-aza-
bicyclo[3.2.1]octane;
(endo)-3-[6-(benzofuran-5-yl)-pyridazin-3-yloxy}-8-methyi-8-aza-
bicyclo[3.2.1]octane;
6-{6-[(endo)-8-methyl-8-aza-bicyclo[3.2.1}oct-3-yloxy]-pyridazin-3-yl}-1H-
indole;
5-{6-[(endo)}-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridazin-3-yl}-1H-
indazole;
1-methyl-5-{6-[(endo)-8-methyl-8-aza-bicyclo[3.2.1)oct-3-yloxy]-pyridazin-3-
yl}-1H-indole;
5-{6-[(endo)-8-methyl-8-aza-bicyclof3.2.1]oct-3-yloxy]-pyridazin-3-yl} -2-
trifluoromethyl-1H-indole;
5-{6-[(exo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridazin-3-yl}-1H-indole;
5-{5-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-2-yl} -1H-indole;
(endo)-3-(6-benzo[b]thiophen-5-yl-pyridin-3-yloxy)-8-methyl-8-aza-
bicyclo[3.2.1]octane;
5-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1}oct-3-yloxy]-pyridin-2-yl}-1H-indole;
(ex0)-3-[6-(benzofuran-5-yl)-pyridin-3-yloxy]-8-methyl-8-aza-
bicyclo[3.2.1]octane;
5-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-2-yl}-1H-indazole;
5-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1}oct-3-yloxy]-pyridin-2-yl}-2-
trifluoromethyi-1H-indole;
4-{5-[(exo)-8-methyl-8-aza-bicyclo]3.2.1]oct-3-yloxy]-pyridin-2-yl}-1H-indole;
5-16-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yl}-1H-indole;
(endo)-3-(5-benzo[b]thiophen-5-yl-pyridin-2-yloxy)-8-methyl-8-aza-
bicyclo[3.2.1]octane;
5-{6-[(exo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yl}-1H-indole;
[6-(1H-indol-5-y1)-pyridin-3-y1]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1]-
amine;
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Conpounds for the nethod of the invention, including

but not limted to those specified in the exanples or
wmrdvensdose specifically named, can nodul ate, arPcr/u$10eTi068930

possess an affinity for, nAChRs, and nore particularly

CNRs: A4S & nds. of t
R O SR DA R85 2 s
yil- ;Mlﬁyentl on of a nunber of a7 nAChR-nedi ated di seases
or conditions c exanﬁ%es of conpounds

t hhfenéairs- E@thyséfﬂ?fﬁ‘bf%’ﬁﬁ)l[ﬁ% 14qckat ik (Qomfblpwbylolﬁi gydol-5-

AL AU ated di seases or conditions include, but
yn@%gﬂﬁo I%}Eﬁ% ed to, conpounds described in the

Co fip-QLkbdhsd 22l -3-§B-pynidens iytiH (anid)-8hsahylrB-iaebiExdoipl 2K pct-3-
and al so conpounds such as: 5- {6-[(endo)-8-m
yll- 8é"t“ﬁ?l 8 aza-b icyclo [3.2.1]

AL s s
anunmncthyl 8-azabicycle [3.2.1l 0 etane;
%nﬁ@i@%ﬁ@&%g{f’iy ﬁ]?)gtg?%ﬁze[ﬁrﬁfll dazt %yﬁ prngm-i yﬁ amlne
5 I&@Qﬁdcﬁﬁtﬂﬁ)ﬁé&ﬂdﬁgé}%)@hﬁ%ﬁ 10§-3za- bw?/cio{ 3.2 1]0ct~35 -yl}-amiine;

oct - 3-yl oXx Z azi n-3-yl}-1Hi ndo
{6- r)nd&:qiérsﬁ}rm csxyéﬂz[éertdpb;‘mn@pﬁ Sazatljeycla3y2 gt 3-py-
.ridazin-3-yl}-11-1- indazol e;
MRS et hyl - 5- 0- [ (endo) - 8- met hyl - 8- aza- bi cycl o 3. 2. 1] oct -

3- Yl(enabl Byt etﬁyizwzﬁbmyaib[s 2 Hotnslgl]g4-(B-methyl-1H-indol-5-yl)-
{6- Rendo) - 8- net hy1l- 8-aza- bi cyclo[ 3. 2. 1] oct - 3-yl oxyl - py

phepylhaming: 3- y1} - 2-

(4-benzo[blthiophen-5-yl-phenyl)-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-
yl]-amine;

[4-(benzofuran-5-y1)-phenyl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-y1]-
amine;

[4-(1H-indol-4-yl)-phenyl]-[(endo)-8-methyl-8-aza-bicyclof3.2. 1]oct-3-yl]-amine;

[3-(1H-indol-5-y1)-phenyl]-[(endo)-8-methyl-8-aza-bicycio[ 3.2.1]oct-3-yi]-amine;

[3-(1H-indol-4-y1)-phenyl}-{(endo)-8-methyl-8-aza-bicyclof3.2.1]oct-3-yi]-amine;

5-{6-[(endo)-8-methyl-8-aza-bicycio[3.2.1]oct-3-yloxy]-pyridazin-3-yl}-2-
trifluoromethyl-1H-indole;

4-{6-[(exo0)-8-methyl-8-aza-bicyclof3.2.1]oct-3-yloxy]-pyridazin-3-y1}-1H-
indole;

5-{6-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yl}-1H-indole;

5-{6-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yl} -2~
trifluoromethyl-1H-indole;

4-{6-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridazin-3-yl}-1H-indole;

6-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-2-yl}-1H-indole;

5-{5-[(endo)-8-methyl-8-aza-bicyclo{3.2.1Joct-3-yloxy}-pyrazin-2-yl}-1H-indole;

4-{5-{(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyrazin-2-yl]-1H-indole;
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tri fluoronmethyl-1Hind ol e;
5-1. 6-[ (exo0) - 8-net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct - 3-yl oxyk
w@yrdsmsn- 3-y1} - 1H i ndol e; 5- PCT/US2007/068930
(5 [(endo) 8- nmet hyl - 8-aza-bicyclo[32, 1
oct - 3- ri_din-2-y1} -1Hi_rjdole; . .
BB B A By 20 1o
y' ?(ﬁ’])ﬂ %Jm%m)&by&lﬁéayl} RiehdH Prdethy? 8l 0BIHOR] 3.2.11d01-3- yl}

amum;hyl 8- aza b| cycl o}.3.2,1] oct-3-yl oxy] pyridin-2-y11-1
H s
2o oy PR FEEp R R
md(ﬁe‘s azab| cycl o{ 3. 2. 1} oct ane; 5-
ni ct - 8-aza- b| cycl o

j( o&ng)ﬁ’r[67{‘97911299?]$hé‘?nlilﬁ%5y}/:ﬁ}pwﬁmﬂﬁobd%ﬂeg'methyl -9-
t hyl - 8- bi lo[3
azabicy%focgég’;elgl? ag?(’lylncpy)rll di nagayli Cyc_ OE ri fluor

onst {Hy [ eddh3nedexhleg-aza-bikyclpB- Repoo) 3-§laxiyp bimakin&2-gl ak HH
%/cl o[3 .2, lject-3-yloxy]-pyridin-2-yl}-1Hi ndol e;
pyriglo[2,3-b]pynidine;

6- D5 1y 18 b K m- ) -
L) s e 1 gt o -
pyriplf 2, Bibgpheting- yl - pyri di n- 2-yl oxy) - 8- net hy1- 8- azabi cycl
3

(6 Felby ey eesbieyalobt 2 flackp3ioot pading-yllcigingsle
yr '5d{5"[(§x6§381ﬂ1113 BQQE Bic [:l@&.‘(ﬂ-'l‘ﬁdct -3- yloxy]~pyrazm~2 -y1}-1H-indole;
ndol- - pyri g ty aza- O[3
2 E]—{ﬁ:[(e@;);&lmethahﬂmwblcyclo[?v 2.1]oct-3- yloxy pyra21n~2 -yl}-1H-indole;

éf{% at%%lgﬂ%bgtla)z%%}/ I:flg)yr# ﬁg}ég‘]} ylch%p ﬁl%)yra%mnf W H- mﬁole,

Re e - gEE( Mind?1-322 )p?h&tﬁei N Bmethyl-8- azab1cyc10[3 2.1]octan-3-
. 2. 1] oct-3-y1H6- (2-trifluoronethyl-1Hindol-5- yl)-pyt

aming} n- 3- y1lj - am ne;

(endo)-N-(5-(1H-Indol-4-y1)pyridin-3-yl)-8-methyl-8-azabicyclo[3.2.1]octan-3-
amine;

(endo)-N-(5-(1H-Indol-6-yl)pyridin-3-yl)-8-methyl-8-azabicyclo[3.2.1]octan-3-
amine;

(endo)-N-{5-[2-(trifluoromethyl)-1H-indol-5-yl}pyridin-3-yl} -8-Methyl-8-
azabicyclo[3.2.1]octan-3-amine;

5-{5-[(endo)-8-Methyl-8-azabicyclo[3.2.1Joctan-3-yloxy]pyridin-2-y1} -1H-
pyrrolo[2,3-b]pyridine;

5-{5-[(endo)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}indolin-2-
one;

5-{5-[(endo)-8-Azabicyclo[3.2.1]octan-3-yloxylpyridin-2-yl}-1H-indole;

(IR, 3r,5S,85)-3-(6-(1H-Indol-5-yl)pyridin-3-yloxy)-8-methyl-8-
azabicyclo[3.2.1]octane 8-oxide;

(1R, 3r,5S,8)-3-(6-(1H-Indol-5-yl)pyridin-3-yloxy)-8-methyl-8-
azabicyclo[3.2.1]Joctane 8-oxide;
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16- (111-i ndazol -5-y1) - pyri

di n-3-yl1]-[ (endo) - 8- net hyl -8-aza-bicyclo [3 .2 1]
W®ea07ABH3y| Fam ne; [6-(1Hindol-4-y1l)-pyridi nPGI/US2007/068930

-y1l - Rendo) - 8- net hyl - 8- aza- bi cyclo [.3, 2. 11oct-3 -y1]-

am4 %{(5?39@%%})%@1’0 %EX;AC?J&C” 55’%”&%“6%‘3’”“”*‘1“‘10“;

I[ 4 5({?k{éexai}@%ﬁgw@l):};@heny&qtmﬂe-lyﬁny}pﬁﬂiﬁmwl}:uSHamaﬂhxi cyc

o[..3. 2. 1] oct - 3- 1 ne; o . .

[ a5 Brile S Sohablys Lbdasian Relrasipvainet #pindslin a0t

3}%0 E d{oSL[:l;efgfr%)e {ShAil%‘Bﬁcy@TZOZB %‘lé&ﬁnnfgloxypyndm -2-yl}-1H-pyrrolo[2,3-
blpyiridoet - 3- y1144 (1-met hyl- 1H i ndol- 5-y1) - phenyl kam ne;

(4<0Rel DL 9plien o el ey eno) S eyl

b]p}&ﬁ}ﬂebenzof ur an-5-y1) - phenyl

Rendo)-8 met hy1l- 8-aza-bicyclo[3 2.1]oet-3-yl j-
or p?aanmeeutl[callx dcepptipble salts, esters, amides, and prodrugs thereof.

% @%/11% %Heesné(_%]aséén%ﬁ%y usmgn‘zﬁhlwow? nammg SO&X’EHE wincﬁ 18

prowded by MDL Information Systems GmbH (formerly known as Beilstein
Informationssysteme) of Frankfurt, Germany, and is part of the CHEMDRAW® ULTRA
v. 6.0.2 software suite.

Compounds of the invention may exist as sterecisomers wherein, asymmetric or
chiral centers are present. These stereoisomers are “R” or “S” depending on the
configuration of substituents around the chiral element. The terms “R” and “S” used
herein are configurations as defined in IUPAC 1974 Recommendations for Section E,

Fundamental Stereochemistry, Pure Appl. Chem., 1976, 45: 13-30.

L—Art—Ar? Wb Ar—AR2
R'Af l j R"AE lj

(1a) (ib)

The attachment of L. to the azabicyclic alkane may be considered to encompass
both the endo and exo geometries, such as isomer (Ia) and (Ib). The configurational
assignment of structures of formula (Ia) are assigned endo in accordance with that
described in Stereochemistry of Organic Compounds, E.L. Eliel, S.H Wilen; John Wiley

and Sons, Inc. 1994. Structures of formula (Tb) are assigned exo using the same methods.

L —Art—Ar? L—Ar'—Ar?
S Ry

R (1c) 1)
The N*-O" portion of isomer (Ic) and isomer (1d) are diastereomers. The

configurational assignment of structures of formula (Ic) are assigned (#) in accordance

-17-



[3-(l

H i ndol-5-y1l) - phenyl]-(endo) - 8- net hyl - 8- aza- bi cycl op
WQ@2M108138B- vyl kam ne; [ 3-( PCT/US2007/068930

111-i ndol -4-y1)-plienyl]-[(endo)-8-neth

witht e siritss bt 1097, Jh8G Helliro D3P 3 EYin, BL. and as defined in
Steréd&ﬁ%rﬁ%ér}é'o@wgmﬁé Copbindd; M) Ehie; SIH Wifehy i@ty 4nd Sons,

Inc. 1824, (lsxdilition tha ¢opficarational Brogrunett of strudtwes oBopnwieyid yre
dol 5-
aSSl%ng-é?“?é%%lorbg}%% ?rgélehlf/l%t}lgagzg gl cycl oPl oot - 3-yl oxyl - pyri din
- 3784 id'ventzon cntenBlafet €x0us atefmﬁdmy;ibrﬁaraﬁ‘arm:‘esmi'enf 3ndare

1 ]oct- | ox -Eyrldln 3-y11-2-
spectfiqafi]y |w1¥}11 chgpocpféhls Anvemlon Stereoisomers include

enanl(tgn‘[egs )di%iﬂ%%?é@ %d%ﬂf\}géscéf%ﬁ%t%&; SfdiastersbRE! - YT

Indi(lguéi(swxéﬁlscﬁﬁmt}ﬁgdmlﬁ)uadaeﬂ)the yokofid Rag boptepdrey Isgnthibtpatly
i din-2 1-11 i ndol
frony @m@@ﬁr&@ff lygypda @&tarémaﬁtwaéwmat SONFPFEYTREIEEF Iy 1

cent?xé Iop b% g)’ rajﬂ'(_)lfl' P&Ez‘%w fixtures followed bE resolution well-known to those
y1l-8-aza-1lneyclo[ 3

ofoﬂdm}l:y aawmﬁpl arpy’flaezaa nwﬂmyiaqsﬁ reddutiordark @xernmsﬁed by (1) 6-

attavji eP :g,p%&w }oﬁlegsz @1 hﬁ%?aq%@ady,eaepfréhon of the resulting
nnxfu&c,létidihﬂ&@éﬂ@x’slb%)reﬁyﬁtblghﬂro% ch"c oﬁﬁ&gﬁip}ﬁrmtdpﬁbnﬁ Ji®gation

c ycloP .2.1lioct -3 -
of tl{ea}pmeai@opurg pr@mny&omﬁ@ezmnlt% Bb@?@c@quﬁﬁ Aaiss, Piagwaford,

Smll N n&j 14 cpe]i')’ ")(/oge,l‘1 ]T%xtbook of Practical Organic Chemistry", 5th edition
(1989), Longman Scientific & Technical, Essex CM20 2JE, England, or (2} direct
separation of the mixture of optical enantiomers on chiral chromatographic columns or

(3) fractional recrystallization methods.

-18-



i ndol e; (endo)- 3
46- (benzo[ b] t hi ophen-5-yl) pyri dazi n- 3-yl oxyl-9-net hyl-
w@®200a23d08cycl o] 3. 3, 1] nonane; 5- 15- Re nde(F/852007/068930
et hyl-8-aza-bi cycl of 3 1] oct-3-yl oxyl-pyrazin-2-yl}
-1prr|olo[2 3- b] pyri di ne; 5-
(5-1(exo0)-8-nethyl-8-aza-bicyc lo [3.2.1
hi_ﬂBEL;ﬁﬁﬁhﬂxgﬂﬁgyD@nwmaﬂﬂmIﬁWﬂmﬁhbyrroIo [2,3

- - 8- - I :
gg¥ gWSOWPpB§ (? m[t%g gc?‘gﬁl%s %p%&q&%ﬁ{giznaass%ll\?%ga}? rgprizate
to thé%a%@ﬁt@ Jand nidriYslenSla vl G RN o ghe t%ansfozmations being
j oct- on ] - pyrazi n- 2 y1l}-11-3-indol e; 4-

eﬂkﬁgiﬁﬁ th¥$ﬁ8mamawEwnycmvpgnzdipugﬂm8n§mﬁxymammﬂwhc

St@p?ér s%lqcti}{% gnel Iiar%f%imid 1%@(?%;? SWPG&YP%??OHWE 1%/?1idet to ob?am a lAemred

compdﬁﬁ-dmﬁl@irﬁent(@ndq&hdﬁg (©athelfnbiiétRllityPpresent on the molecuie
I pyri di n-3-yl)-8-nethyl-8-azabicy clo[3 .2
gme@mdg,qipwhecé belayepn Rptad uge of various enantlomers Where the

ster e%%lgr%nlé@?? %s sﬂigﬁgﬁlé Eﬂecgcﬁ]le%eéf Or 8 1TETdaY lfor%]fﬂgtﬂil?ilvg %ﬁ!p%ge% O:l’ﬂ};]:

(endo) - N- (5-(1H I ndol-6-yQpyri di n-3-y1l) - 8- net hyl - 8-aza
bi cycl o[ 3, 2. 1] oci an- 3-

Scheme 1
OH
@f Ac
2b) Ar’—haio
1KHMDS (8)
MezSnSnMe; or od
{(RO}:B-B(OR),
OH | (4)
z‘@ + ,A?\ C‘CUlC @ \@—haio ArP—M
R hato U2 Og Rz (N
(1) (2a}
MesSnSnMe; or Pd
(Ro)z?;‘?(omz

O
AT
R

(5) (8)

Compounds of formula (8), wherein Arz, Ar? are as defined in formula (1), can be
prepared as described in Scheme 1. Compounds of formula (1) when treated with a
compound of formula (2a), wherein halo is bromide, chloride, or iodide, in the presence
of Cul, 1,10-phenanthroline and Cs;COs in a solvent such as, but not limited to, toluene
as described in Org. Lett., 2002, 4, 973, will provide compounds of formula (3).
Compounds of formula (3) can also be prepared through the rection of compounds of
formula (1) with compounds of formula (2b} in the presence of a base, such as, but not
limited to, KHMDS, in a solvent such as but not limited to THF, DME and toluene.

Compounds of formula (3) when treated with hexamethylditin or an organo-borane
-19-



am ne; ( en do)-N
(542-(trifluomret hyl)-1Hindol-5-yl]pyridin-3-yll

WO Bokkstogdl - 8- azabi cycl o[ 3 2,1 | oct an- 3- am ne; PCT/US2005068930
{5- Rendo) - 8- Met hy1- 8- azabi cycl o[ 3. 2. 1] oci an- 3-yl oxyl py

comz)bt%cf‘ofszg’r&gla Hl %uciu% ol o §6 gic%iﬁ?)glb%g&gﬂl H}ﬁcatééholato)dlboron

5- Rendo I cyc
whejape Ras hgdrppox ylkp'j/ pi @iyl irRthy bresemadalfiarpaladiomesatal yst 84ll provide

the GpESchOOT YA i Foro K4 esBiua) e (o Py ME)s oF

B(ORY;. YEoRydiindk Bf BrbiRXy) wﬁer{‘”ﬁéﬁéfdlwﬁh compounds of formula (6), Ar*-
azabi eyel 0P, 2, 11loct ane 8- oxid 1)?

halosgherein Ar'(isa bmhmkmwogyyupg/ amctlhfdo $¥3tbmx@e) clgomndd, loy iodide, in

I 2. 1d
o EEERLENF1 Bhkotist B ATS P K Pimensds a1y Parliemirely,
cony ourﬂdsl-olf fstalud (65 whth 11880 Jvid- h‘éiﬂ’ﬁbtﬁmilt& or a di-borane containing
oct an- 3-yfoxy] pridin ) -1Hindol e;
comgoqrgl q:t]efﬁg@t}la &) psuchiag %;;ﬁ(}ang:olago)d@omn and bls(cateoholato)dlboron in

the ér&&h@@ do3 gzéfﬁiz%gﬁtﬁlg tqir é p%&\tﬁi ?(S)ljrés ogc{n?gg Bry ??raPlﬁ aﬁ1d
contdninglddnmound bﬁfcﬁmﬁ}a (M), wherdin dirh;a bicyclic heteroaryl and wherein M
is —Sn-(Me); or —-B(OR);. Compounds of formula (7) when treated with a compound of

formula (3) in the presence of a palladium catalyst will provide a compound of formula

(8).

Scheme 2
Me;,SgSnMeg
F
oK Y1 RO)ZB(;E;(O% O X3 ya
—~halo ——= ——-ha!o B @/ —M
Rz'@ + N xahalo @/ X2 X3 Pd Rz'N N"x2x3

9 (10) (11} (12)

(13}

Compounds of formula (13), wherein Ar' isa nitrogen-containing heteroaryl, for
examples pyridazine, pyrimidine, pyrazine, 2-pyridyl, and Ar® is as defined for formula
(I}, can be prepared as shown in Scheme 2. Compounds of formula (9), wherein R” is
alkoxyalkyl, alkyl, alkyloxycarbonyl, alkylcarbonyl, aryl, arylalkyloxycarbonyl,
cycloalkylalkyl, arylcarbonyl and aryloxycarbony! and K represents the potassium, which
are prepared from treating hydroxyl containing heterocycles of similar formula with

potassium tert-butoxide in solvents such as but not limited to THF or DMF to provide the

-20-



5-15-[ (exo) - 8- Azabi cycl o[ 3. 2. 1] oct an- 3-yl oxyl pyri di n-2

-yl)-1Hpyrrol o[ 2, 3- b] pyridine, or pharnaceutically
waemepsrabl e salts, esters, am des, and prodr ugeCt/hig10e1w668930

Cbnpound names are assigned by usi ng AuToNom nam ng

r ch is d f
poia Rl o 8l SRR
wheR trefted Wﬂﬂ‘llﬂbin ofeed B Ryrm (1 0), Swl%iélh de anti e loGHEVRRAG 1D,
ULTRA v 6. pftvvare suite npounds of the

chlormm@ﬂ@r&nﬁa@ g rang s’ ﬁ%ﬁ’é@ﬁ’@é%%ﬁlibﬁé?aébw or nitrogen, for
exa é{rcggt‘iiléfo %‘\éﬂéazﬁyé W@&g?ﬁeﬂgﬁpggﬁ%sﬁd'ﬁéﬁmm (];EEe?%mpounds of

fomﬁxlm( lilywhah h@:ﬁte@ivﬂhlhbsirhéthelﬂttm caraahMrattlh eonthinied compound of
el e The terms "R’ herelhn are

fom&%%gmhgt%ﬁqgcea%f cnstlpdiag CiaFP?YSU@SB?@(g%%’ & procedure outlined in
s R SRRy SPRi B AR A forpplg 12) et
witho@nﬂpouMsZof(ﬂ)a&ula 6 in the pr@nai cbfaec;b'ﬁibdinm‘ocfat&lyit avill peovide

azabj C ane na e consi der bot h
compants o raila {Lon JeBaby. B eatihingtof Sgmaf Ty faifraled
w1th((5rgﬁno sti{1aR OB dighi A8 droma hcidTeh@IARNMondfoudlis SCoHheR (@f as

fornmula (la) aré assigned endo in accordance with th
descafidsd fri Hahgmier, 8t G poashraenif stpajladiimQatydist Wlltgwwsigrad@mpound

EL E(ll‘f S.1-1 Wlen; John Wley and Sons, Inc.

é ructures of formula (1b) are assi gned exo
usmgthe same nmethods, L-Arl-Ar2 L Arl-Ar2

Scheme 3
OH HO
@ \@—23 _PhP, DEAD) @ @—“23
when Z° is halo
then using
(7) and Pd

O
DRC
RE
(8)

Alternatively, compounds of formula (8) may be prepared as outlined in Scheme
3. Compounds of formula (1) when treated with a compound of formula (14), wherein z?
is bromo, chloro or iodo or is Ar?, in the presence of diethyl azodicarboxylate or
di{isopropy)l azodicarboxylate and a phosphine, such as triphenylphosphine, will
provide compounds of formula (15). When 7% is Ar?, compounds of formula (15) are
representative of the present invention. When Z” is a halogen, the further treatment of the
compound according to conditions outlined in Schemes 1-2 outlining the Suzuki type

coupling to provide compounds of formula (8) which are representative of the
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-at riJR N1 R(WO- (Id) The WO portion of isoner

(Ic) and isoner (l1d) are diastereoners. The
wa@onfismesat i onal assi grunent of structures of POI/I81087/068930

(lc) are assigned (r) in accordance wth that

[ ' .S, 1992, 1080, Becker, D. P.;

comﬂﬁ@rﬁtﬁo@%ﬁﬂ.r&gﬁ%ﬁggﬁg}gﬁ ned in Stereochem stry of

Organic Conpounds, E.L. Eliel, S.11 Wlen; John WIey

and Sons, Inc. 1994. In dition the configurational

assi gnment of structures2gE mula (1d) are assigned

(s) usingthe.,sane nethods. The i nvention

cont enpl at ek@_r_iious st ereoi somers and m xtures

t her eof and specifically included within the scope

of this invergon.! eoi soner g thde enanti oners

and di ast . ad'-mAR& ukes e rs or
di ast er ggner €4 | ndi vidlal st gueonsoners of
of the 1 nvention may(iBe prepared{1synt hetic

#npounds
""fzg%lﬂr om
commercially available starting materials i ch

comtaimm asymetric or chiral centers or by preparation

of r@mcem c m xtures followed by resol utj| “kpown
to thoss of ordinary skill in the art. \Jhése net
of R ified by (1) Ritt

r esol ulj orpgar e hnent ~6f a
m xture ngen'anﬂ“orrer | ng-aarghiral auxiliary®
separati on e resu ng m xture of diastereoners
by recrystal Mzat| on orpighr omat ogr aphy and ogti onal
i beration o{ he optically pure product fromthe
auxiliary as 8 scri bed E ni ss, Hannaford, Smth,
and Tat cbel ll?*E“,‘B‘Z\/ogeI 's fext bdok of Practical Organi c
Chem stry", 5th edidion (1989), Longnmaty Scientific &

Techni cal, Essex CM2 3773 AENgl a o ( Znshiijr ect
separation of the m of opdi enapgaprer s on

chiral chromat ographi ﬁ déol ums ‘or @3) fractional
iecrystallization net Hs.

Another method of generating compounds of formula (8) is described in Scheme
4. The activated tin or boronic acid compounds of formula (7) can be coupled with a
variety of aryl halides that will provide a method of generating biaryl compounds of
formula (17) and of formula (20). For example compounds of formula (7) when treated
with diiodobenzene of formula (16) in the presence of a palladium catalyst will provide
compounds of formula (17). Compounds of formula (17) when treated with compounds
of formula (1) in the presence of cuprous iodide and cesium carbonate and 1, 10-
phenanthroline as described in scheme 1, will provide compounds of formula (8).
Alternatively, compounds of formula (7) when freated with a compound of formula (18),
wherein R® is benzy! or another appropriate alcohol protecting group, in the presence of a
palladium catalyst will provide compounds of formula (19). The deprotection of the
alcohol protecting group, for example when R” is benzyl the deprotection is generally
achieved utilizing palladium on carbon and an atmosphere of hydrogen, will provide
compounds of formula (20). Compounds of formula (20) when treated with compounds
of formula (1) in the presence of triphenylphosphine and diethyldiazocarboxylate or a
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Met hods for Preparing Conpounds of the Invention
The reactions exenplified in the schenmes are perforned
WO o/130Bvent appropriate to the reagents and PeR/E810a1/668930
enpl oyed and suitable for the transformations being
.- : . tions may requite
“““%%3%%@?&6“&&@“@? §§$§h£ﬁ€§% ic steps or
sel ecting one partlcular process schene over anot her
in order to obtain a desjred conpound of the
i nvention, depending on ctionality present on
t he nol ecul e The methodsudescri bed bel ow can
entail use of various en oners\Eggpmgothe
stereochernistry is shog'~tR the Schénes, it is
intended for illustrative ¢grposes @enly. Schene 1
Conpounds of fornula (8), mher%% Ar2 are as
defined in fornula (1), can be ?gggred as descrlbed
in Scheme 1. Conpounds of fornula (1) w@§§ﬁ$ﬁgated

%ﬁifp ‘Tiiﬁgnd qgﬁﬁghgyla 2a A erein mah@
o ﬁ$4?g"—qrggp |n pr esence ﬁiﬁgﬁa\lli
10 phen 0 ?%%aén %1a sol vent g as

It not I®Hited to, tol uene a@dlescribed in Org {26)
Lett., 2002, 4, 973, will prOV|dS§€§gPounds of Agrmul a
(3). Conpounds of formula (3) can@spo be prepar g
through the rection of conpounds of fornul a (1) wth
conmpounds of fornula (2b) in the pres ba

such as, but not limted to, KHVDS, |m sol~- uch
as but not linmted to THF, DVE and t df uene. Conpounds
of formula (3) when treated with hexamethy#®¥itin or an
or gano- borane -19- conpound of formula (4), such as

bi s( pi nacol at 0) di boron or bi s(catechol at o) di boron,
wherein R is hydrogen, alkyl or aryl, in the presence
of Caannﬂiuhasjd)ﬁmrmalhaﬂ@)swmmhlate ppaserdaivehd compoesizaf dimgila

0. S AT Syl SRR Sori . i
(21)“5’1%%%3@@ Jith ERRAKAS §f RmbRr %hét@ n hdld 1sl'lﬁfbx‘ﬁide chloride, or

eln Ar2 is a bicyclic heteroaryl ring halo is
10d15¢,@imxgevlﬁc$udamn disgeetoy ibottihpidridd andt e SPxy esmue agifl vell provide

conayndarsirnft Pl p1BaRiSi eGP RGP mtlagy SR ovtained

by thdaBiaé @éinmdnhs hﬁi@ﬁmarmhﬂwtth B cOfmpaull ofFeiANe (HOWhale Vg

conpound of formula (4), such as
bromp ot pideaimshapisyelico of pelladivm batglo/&tap'@ﬁqﬁdwlmromemgr eamppnds

th t
of g B HER 40P o ed B A it B ol e B PY o
bis(finaéN4t)iorbr hnd M\ih(%ﬁ%biﬁblﬁbﬁhb(ﬁom untlennttiohe @ abed/in

and wherein Mis -Sn-(Me)3 or -B(OR) 2. Conpounds of
Scheme guwl prpyldm%cqwmr@w%n or horeraerpeid samppurds ok eranula (26).

Coné;?%l\llladg ceﬂE g)ﬁggf;‘gg%ﬁ%nfo&?agerd%ﬂgg?@#ﬁ%@g{g lr%ﬁ%ﬂw(d) in the presence
of aMaB&tialmMathlyst, will provide the compound of formula (25). Alternatively, the
compound of formula (23) when treated with a tin or boronic acid containing compound
of formula (7) in the presence of a palladium catalyst will also provide compounds of
formuia (25).
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O (R0)213-13(0R)2 0 X50 X5 Y1 " X4(4).--n- -NM , x4 11
--1 N xa Xahal PdN, xaXa (11)(12) (7)(6) 1 Pd

WO 2007/137030 PCT/US2007/068930
Scheme 6

(22) +(7)
Pd

H

O HN NaBH(OAc); N

Aﬂ - N ”AFZ
HOAc,Na50, Rt
(21) (25)

In addition, compounds of formula (25) can be prepared as shown in Scheme 6.
Ketone containing compounds of formula (21), when treated with compounds of formula
(27), prepared via the coupling reaction of haloarylamine of formula (22) and a suitable
tin or boron agent of formula (7) in the presence of a palladium catalyst, followed by
treatment with sodium triacetate borohydride and Na,SQy in acetic acid will provide

compounds of formula (25) as described in Tetrahedron Lett. 1996, 37, 6045.

Scheme 7
OMs MeySnSnMe;
or (4
@ @hai ....i"iﬂ..» @ ArL—hal _MJ. @/ \.—M
RZ

ArZe—M Pd Pd Ar’—halo
7 (6)
W@
Ar'rAr?
R? N =

(31)

Compounds of formula (31), wherein L is S and Ar' and Ar® are as defined in
formula (I), can be prepared as shown in Scheme 7. Compounds of formula (29),
wherein halo is bromide, chloride, or iodide, when pretreated with sodium hydride in a
solvent such as but not limited to DMF followed by treatment with compounds of
formula (28) will provide compounds of formula (30). Compounds of formula (30) when
treated with a compound of formula (7) as described in Scheme 1, will provide

compounds of formula (31), which are representative of compounds of formula (T}
-24-



Compounds of fornula (13), wherein Arl is a
ni trogen-contai ni ng heteroaryl, for exanples

w@yrdsmsne, pyrimdi ne, pyrazine, 2-pyridyl, BETUL2087/068930
is as defined for fornula (I), can be prepared as

wheizis b 8" AReBRySE e PRy of e i A SR Yea b Sh "

hexAhEYI8MR R ﬂYdororﬁife}iéent af Wrﬁhmhﬁ&ﬁﬂﬁisktﬁﬂ)ﬁnacolato)dlbmon and
cycloal kyl al kyl, aryl carbonyl and aryl oxycarbonyl and

bis(¢atachplatsg@iheront ndhppresenst ofip Paladiem spalysi-epknewde pepmpound

tre L QX I
of o pE R P2 AP S L IRl PP B G R Pl ST ot Rlgte
(6), MBelRit hd)@is Hibmbeshldo of iodofirothe PMserice of b euilstiurh hetalyst will

potaSS|un1OX|de cont ai ni ng conmpounds of fornula (9).
provigfecomppyathefsiopnula gt a (9) when treated with

compounds of fornula (10), wherein Y1 and halo are

both brono, chloro and iodo, and X2, X3' X4 and X5 are

i ndependent |y either carﬁdmmmﬂrutrogen for exanpl e,

di chl orqpyri dazine, will provide conpounds of fornula

(1 s0N f or IK%C(\'ll) ed u i
he: ' r‘a iﬁ%ﬁi::ﬂgﬁ#i!lvgph N,
féroula (4 n tie pﬁtsg & of alsyst

according to the procedure outlined |n cheme 1 will

provi de 8®nmpounds of formula (12). und&ggglo
formula (12) treated with conpounds of fornula 6 in
the presence of a palladlun1cat r Vi
conpounds of formula (13). Al ter e ‘yAr lmgﬁg

of formula (11) when treated_w

organ boronic acid containing conpounds of formu a
(7), as described in Schene 1, in the pB&sence of a
pal | adi um catal yst will provi de a conpound of fornul a
(13), Schene 3 OH NO | Ari1-z3 Ph?, DEAR

( 1)6&14130%3& 151 fo?ﬂmia%?»ﬂa%hg)ch are representative of compounds of formula
(D), wherein L is O, S, or -N{R,)-, Ar' is as previouly defined in formula (I), and Ar’ is an
aminosubstituted benzothiazole are prepared according to the conditions outlined in
Scheme 8. Compounds of formula (33) which are obtained by methods described in
Schemes 1-7, wherein Ar? is substituted with -NH,, when treated with bromine and
KSCN in acetic acid will provide compounds of formula (34). Compounds of formula
(34) can be further treated with the halide of a desired R® group, wherein R® is as defined
under the scope compounds of the present invention to provide compounds of formula

(35).

25



when Z3 is halo then using (7) and Pd Rz (8)

Al ternatively, conpounds of fornmula (8) may be
w@empasm®sh as outlined in Schenme 3. Conpounds oPCT/US100T/@68930

(1) when treated with a conmpound of formula (14),

wherein Z3 is brono, chloro or iodo or is Ar2, in the

presence of diethyl azodicarboxylate or di(isopropyl)1l

azodi car hoxyl ate and a pBdepieithe, such as

tri phenyl,phosphine, will provide co ounds of fornula

(15) en 3,\ , cqmmbunds \-
rep t at ftl t|o UV 3|sa
h& ogen, (depe” f ur t Her W?é‘&ﬁﬁ’enﬁz corrpou

accordlng o conditions outlined |n chenes 1-2

outlining the Suzuki type coupjHNgdo2pdepritetaon
conpounds of fornula (8) whicleare re¢presentative of
the conpounds of the present invent on

o U L
rT
NH,
}(EtO)acRm

gt ane

(39)

Compounds of formula (39), wherein L is O, NH, or S; Ar’ is as previouly
defined in formula (J), Ar? is a benzoimidazole as defined for compounds of formula (1),
are prepared as outlined in Scheme 9. Compounds of formula (36), are obtained by
treating compounds of formula (33) of Scheme 8, using conditions known to one skilled
in the art that will incorporate a nitrogen-protecting group to the nitrogen atom of Ar’
wherein P is tert-butyloxycarbonyl, benzyloxycarbonyl, alkoxycarbonyl, alkylcarbonyl,
arylcarbonyl or trialkylsilane. Compounds of formula (36) when treated with nitric acid
in sulfuric acid will provide compounds of formula (37). Compounds of formula (37)
when subjected to reducing conditions such as but not limited to treatment with a
palladium catalyst and an atmosphere of hydrogen will reduce the nitro group to the
corresponding amine, which is subjected to conditions known to one skilled in the art that
will remove the nitrogen protecting group to provide compounds of formula (38).
Compounds of formula (38) were then further subjected to treatment with an excess of an
orthoester of formula (EtO);CR™ will provide compounds of formula (39) wherein R™ is

alkyl or aryl.

Scheme 10
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Schene 4 Ar2 M (7) Anot her nethod of generating
conpounds of fornmula (8) is described in Schenme 4, The
waedorastosd tin or boronie acid conmpounds of foremis2007968930

can be coupled with a variety of aryl halides that

will provide Eod of generating biaryl conpounds
o{on@l\@z( & dof f @ (20)

he ds of f¥riftha g en trea rhm—halo Pd_,
diio enBane o; For nul B NRE of a

pal | g@gj um catal yst will pqrqu de conpou of formul a

(17). Conpounds of fonuila (17) when treated with
compounds of fornula (1) in the presence of cuprous

i o e r bk Band 1 - ne
aé‘ri@b@d_i/; ]Eé\ﬁgw I ds; OP RP
rE Orsrl G 2 EOCRONRD «" 8

when trgat ed with a camground of orrrul gj4 18) wherein
Ra is benzyl or another appropriate alcohol protecting
group, [ n the presence of a pal I adi um cat al yst wi ||

ds.of f i
R e N PR
Ar' ReRpYdvidig dé’ﬁem% E&rirudN(I), sm@ Rﬂesraakﬁmyaﬂi@eﬁwmryl can be
utilizing palladiumon carbon and an atnosphere of

prepazedrag @éﬂmedwn Schsmel P d Eorpapesised Sorgrula (:ﬁr%%bq gepfed with a

R T AU R0 et

and 8ix(baticBblay)dibamaciarthopyekaice obs pﬂladﬂﬁn catslyst tb provideihent
corr\é\gplolndlgrg ?1\1/alog %or(:o%?;:ng:lljc{] gfs fo(r)'riaulfa%rlﬁu Caompounds (gtz 1)oxm dla (gﬁ when
treated with a halogen containing compound of formula (42) in the presence of a
palladium catalyst will provide compounds of formula (43). Compounds of formula (43)
when treated according to conditions known to one skilled in the art that will reduce nitro
groups to the corresponding amine group, followed by treatment with a R” substituted
ortho ester, wherein R" is hydrogen, alkyl or aryl will provide compounds of formula
(44).

In addition, compounds of formula (I) wherein A is N can be converted to
compounds of formula (I) wherein A is N'-O" by treatment with an oxidizing agent.
Examples of the oxidizing agent include, but not limited to, aqueous hydrogen peroxide
and m-chloroperbenzoic acid. The reaction is generally performed in a solvent such as,
but not limited to, acetonitrile, water, dichloromethane, acetone or mixture thereof,
preferably a mixture of acetonitrile and water, at a temperature from about 0° C to about
80° C, for a period of about 1 hour to about 4 days.

The compounds and intermediates of the invention may be isolated and purified
by methods well known to those skilled in the art of organic synthesis. Examples of
conventional methods for isolating and purifying compounds can include, but are not
limited to, chromatography on solid supports such as silica gel, alumina, or silica

derivatized with alkylsilane groups, by recrystallization at high or low temperature with
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Compounds of fornula (25), which are representative of
conpounds of formula (1), wherein L is -NH, can he

w@empasm®sh as shown in Schenme 5. Conpounds of fBETUSA07/068930
(21) when treated with conpounds of formula (22),

an o .' Saf 'grggr |9 h%/g r rri e%bcg?n%hg 'r}qga e:rof,r ﬁlﬁg{?%{%gh l(ﬁ’ﬁﬁlation at

varuﬂﬁs?ird:s@ur@@ lsdbl\i\mhﬁorp&rméf dﬁ:uﬁﬁimﬁumﬂt&aﬁén,fa@ AeadtiBed Rﬁ)nstance in
Al ternativel %{ a conmpound of fornul a
I8

"Vogals diexbaolby! Frogtinal Rgeimpbunigsy o Pty ‘?ﬁ“rlﬂﬂ é9§%)4py Wiissg
Hanﬁa‘}% gﬂﬁthogncf Pt glagétf )Logéﬂgﬁ gh@n Yﬁd & ﬁcﬂﬁﬁ?ai?%ﬁe@ @_fli/rI]ZO 2JE,

présence 0 um cata yst, prefe
Engltaﬁdiuene Conpounds of fornul a (23) when further

treated with a.tin or oron_of fornula.(4), such a
i ??5 FoERReISE of 81655\!%03 avaoatéf(ae%ﬁ@ctﬁaacaw%f)#a@wﬁy the
com?ﬁmﬁ cafl 80 Hebie@RAtARSEId 880 B dsGRaEI ZFON)Jal'n ‘ﬂ\ébﬁﬁ%ound

corresponding tin or boronic acid co ds
mayfbereactel W26 add apoiabdse ufonf tempetatur¢ 2Gpr nhfz dc@aﬁé galt,

whicﬁnlgt'r‘,p ﬁ?ﬁm@g# gé)cltedf Ry il &a@?r&#qﬁgn ; he Ao nc%éjfnds Suitable

for th@Tdatich fneflle, tik hRMdATiVRH Yo tathec SQANRMRG RS, sdRimbbdd, as
(23) when treated with a tin mboronic acid containing

wellgs myodelic, afroketienmmeihaneyulfonic pdapgsadenedobengguliatiradi um

nap}g@c’ﬁ I%T%ugo%,l | %Imscoﬁg%ow %@ éggpa%ﬁﬁ?aéw%&{ §J égymgc( 25) .

hydﬂd@ﬁ@ri&!&%@%r&inc, phosphoric, sulfuric, citric, or hydroxybutyric acid,

camphorsulfonic, malic, phenylacetic, aspartic, glutamic, and the like.

Nitrogen protecting groups can be used for protecting amine groups present in the
described compounds. Such methods, and some suitable nitrogen protecting groups, are
described in Greene and Wuts (Protective Groups In Organic Synthesis, Wiley and Sons,
1999). For example, suitable nitrogen protecting groups include, but are not limited to,
tert-butoxycarbony! (Boc), benzyloxycarbonyl (Cbz), benzyl (Bn), acetyl, and
trifluoracetyl. More particularly, the Boc protecting group may be removed by treatment
with an acid such as trifluoroacetic acid or hydrochloric acid. The Cbz and Bn protecting
groups may be removed by catalytic hydrogenation. The acetyl and trifluoracetyl
protecting groups may be removed by a hydroxide ion.

The compounds and processes of the invention will be better understood by
reference to the following Examples, which are intended as an illustration of and not a

limitation upon the scope of the invention.

Example 1
5-16-[{endo)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-vloxy]-pyridazin-3-vl} -1H-indole

trifluoroacetate
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-Ar2  (21)(27)(25) I n addi tion, conpounds of
formula (25) can be prepared as shown in Schene 6,
wetoongrosont ai ni ng conpounds of forrmula (21), REETS2007/068930

treated with conpounds of fornula (27), prepared via

the coupling reaction of hal oarylam ne of fornula (22)
and a suitable tin or boron agent of fornmula (7) in

the presence of a pall aBkammpleanal yst, followed by

treat msnt W|th SOdI umtr| acet ate brmhydrl de and Na2804

o0, BGOSR s i oot

{Aldnch, 745 mg, 5.0 mmol) and potassium t-butoxide (Aldrich, 1. 12 g, 10 mmol) in

THF (anhydrous, Aldrich, 25 ml.) was stirred at 60 °C under an atmosphere of nitrogen
for 16 hours. The mixture was concentrated under reduced pressure and the residue
purified by chromatography (150 g Si0;, EtOAc: MeOH : NH3y H,0, §0:10:1, R;. 0.20) to
provide the title compound, 'H NMR (300 MHz, CD;0D) & 2.03 - 2.36 (m, 8 H), 2.45
(s, 3 H), 3.38 [s (br.), 2 H], 5.40 (t, ]=5.09 Hz, 1 H), 7.20 (d, J=9.16 Hz, 1 H), 7.66 (d,
J=9.16 Hz, 1 H) ppm; MS (DCI/NH;) m/z 254 (M+H)",

Example 1B
5-{6-[{endo)-8-Methvyl-8-aza-bicyelof3.2.1]oct-3-yloxvl-nyridazin-3-vl} -1H-indole

triflnoroacetate

The mixture of Example 1A (112 mg, 0.44 mmol), 5-(4,4,5,5-tetramethyl-
[1,3,2]dioxaborolan-2-yl)-1H-indole (Aldrich, 232 mg, 0.954 mmol),
bis(triphenylphosphine)palladium(II} chloride (Aldrich, 7.02 mg, 0.01 mmol) and
biphenyl-2-yl-dicyclohexyl-phosphane (Strem Chemicals, 10.5 mg, 0.03 mmol) in
dioxane/EtOH/Na,CO; (ag., 1 M) (v. 1/1/1, 3 mL) were heated and microwaved to 150
°C and 300 watts for 15 minutes in an Emry™ Creator microwave. The solid was
filtered off with a syringe filter and the organic solution was directly purified by
preparative HPLC (Gilson, column, Xterra® 5 pm, 40 x 100 mm. Eluting Solvent, MeCN
/ H;0 containing 0.1% v. TFA (90% to 10% over 25 minutes, Flow rate of 40
mL/minute, uv detector set to 254 nm). The fractions containing the desired product
were collected and concentrated under reduced pressure and the residue was stirred in
ether/ethanol (v. 10/1, 5 mL) at ambient temperature for 16 hours to provide the title
compound. 'H NMR (300 MHz, CD;0D) & 2.31 - 2.60 (m, 8 H), 2.85 (s, 3 H), 3.97 [s
{(br.), 2 H], 5.53 - 5.62 (m, 1 H), 6.56 (d, ]=3.05 Hz, 1 H), 7.24 - 7.34 (m, 2 H), 7.51 (d,
J=8.48 Hz, 1 H), 7.74 (dd, J=8.65, 1.86 Hz, 1 H), 8.09 - 8.17 (m, 2 H) ppm; MS
(DCI/NHa) m/z 335 (M-+H)". Anal. Calculated for CroHpN40-1.05 CF3C0,H-0.50
C,HsOH: C, 58.14; H, 5.50; N, 11.74. Found: C, 58.07; H, 5.44; N, 11.75.
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(31) Conpounds of fornula (31), wherein L is S

and Arl and Ar2 are as defined in formula (1), can be
w@empasm®sh as shown in Schenme 7. Conpounds of fBETUSA07/068930

(29), wherein halo is brom de, chloride, or iodide,

when pretreated wth sodium hydride in a solvent such

as but not limted to DVF foll owed by treatnent with

conpounds of fornmula (28)W EI_]ézprow de conpounds of

formul a (30) Cbnpounds 0 orgula (30) mhen t{eated

D OB P Fy1aamn-ged i He ) !

1, wll prowde of0) of mul a 1) whi ch are
representative Bﬂgmé@%%%@l) - 24-

\(Nh%s pfoduct Bor®: Ex&inb%r mtlz\aahg 0.4 @0 gaRakkned| b ioptte s-

when treated with hexanmet hyl ditin or di boron

yl-4 Acfalytattanuthfl-o ﬁﬁl]caoveabp,ml@,rwwnég% epp mQIS&t@mD BN

treat%@ I%I?cg;&? Eﬁ?‘oc@fa g?oce{lu%m%ﬁlﬁﬁ%g glr\l/‘lﬁ%ﬂn]%lg qucB é&eﬁ?gﬁig? ﬁ%?gound“
'H NI9R) (3060188 mm@mfa 1.83 nRJ58 (63 8)H)y\meﬁ (g, Bé{a)t BA4WAL0R (m, 2 H),

ounds of for rein

5 SO A Gl H) Tt (0 Tt Hoitsy LEaeh @ T2 S tip e (g, 1=5.42
Hz, g%alz%gg NiLb 4R 0¥ S, CATROSNES 10f. 4§H&”PH§‘ 4 2Hd, PORe4TRZ, 1

H), 8.44 (d, J=1.36 Hz, 1 H) ppm. MS (DCI/NH3): m/z 352 (M+H)". Anal. Calculated for
CyoH2N;08-1.10 CFCO,H: C, 55.91; H, 4.67; N, 8.81. Found: C, 55.90; H, 441, N,
8.59.

Example 3
(endo)-3-[6-(Benzofuran-5-y)-pyridazin-3-vloxy]-8-methyl-8-aza-bicyclo[3.2.1Joctane

trifluoroacetate

The product from Example 1A (131 mg, 0.52 mmol) and 1-benzofuran-3-
ylboronic acid (Apollo, 166 mg, 1.02 mol) were treated according to the procedure
outlined in Example 1B to provide the title compound. 'H NMR (300 MHz, CD,0D) §
2.33 - 2.64 (m, 8 H), 2.86 (s, 3 H), 3.94 - 4.02 (m, 2 H), 5.56 - 5.63 (m, 1 H), 6.96 (d,
J=1.36 Hz, 1 H), 7.32 (d, J=9.16 Hz, 1 H), 7.65 (d, J=8.82 Hz, 1 H), 7.84 (d, J=2.37 Hz, 1
H), 7.93 (dd, ]=8.82, 2.03 Hz, 1 H), 8.15 (d, J=9.49 Hz, | H), 8.22 (d, I=1.36 Hz, 1 H)
ppm; MS (DCI/NHs): m/z 336 (M+H)+, Anal. Calculated for CpH,iN30:'1.1 CF3COH:
C, 57.86; H, 4.83; N, 9.12. Found: C, 58.10; H, 4.54; N, 9.06.
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Compounds of fornula (35) which are representative of
conpounds of fornmula (1), wherein L is O, 5, or

wo NoRa37030 Al l is as previouly defined in formier/($3007/068930
and Ar2 is an am nosubstituted benzothi azole are
prepared according to the conditions outlined in
Schene 8, Conpounds of fornula (33) which are obtained
by et hods descrlbed in Sompled 1-7, wherein Ar2 is

vv| tlh briom qﬁ agd

(34) Corrpounds of forwﬂ]@réé’c@até:an be further treated
Wlththe hal i de of a desired Rg ¢ ﬁ% group, wherein Rg is

Prefugt efnerample ALt Shaecd mmll;wm cqupdedorisls edple-6-
bordg'ﬂ%fcn& Iggnttlé?" lez)QﬂéEleeo g%qge;}g gre%];e% cgcgﬁl%gto'\}g%git%ﬁﬁure
outl{ntl ) BERnple 1BNo providehe tikle €88pound. 'H NMR (300 MHz, CD;0D) 6
2.33-2.59 (m, 8 H), 2.85 (s, 3 H), 3.93 - 4.01 (m, 2 H), 5.58 (t, J=3.05 Hz, 1 H), 6.51 (d,
J=3.05 Hz, 1 H), 7.29 (d, J=9.16 Hz, 1 H), 7.35 (d, J=3.05 Hz, 1 H), 7.58 - 7.64 (m, 1 H),
7.66-7.73 (m, 1 H), 8.01 (s, 1 H), 8.13 (d, J=9.49 Hz, 1 H) ppm. MS (DCUNH;): m/z
335 (M+H)". Anal. Calculated for C;oH2,N40-1.10 CF;CO,H: C, 57.99; H, 5.06; N,
12.18. Found: C, 58.09; H, 4.95; N, 11.97.

Example 5
5-{6-[(endo)-8-Methyl-8-aza-bicyclof3.2.1]oct-3-vloxyl-pyridazin-3-yl}-1 H-indazole

fumarate

Example 5A
5-{4.4,5.5-tetramethyl-1,3,2-dioxaborolan-2-yl}-1H-indazole
A flask containing 5-bromo-1H-indazole (Ref. US 2003199511, 9.45 g, 48 mmol)
and bis(pinacolato)diboron(Aldrich, 15.5 g, 61 mmol) in dry DMF (160 mL) was added
KOAc (16.7 g, 170 mmol) . The mixture was degassed and purged with N three times
followed by the addition of PdCly(dppf) CH,Cl; (Aldrich, 985 mg, 1.21 mmol). The

mixture was heated to 90°C and stirred for 24 hours. The mixture was cooled to ambient

temperature, diluted with ethyl acetate (250 mlL), washed with water (2 x 50 mL). The
organic phase was concentrated under reduced pressure and the residue was purified by
chromatography (400 g 5i0,, hexane : EtOAc 90 : 10, R=0.6) to provide the title
compound. "H NMR (300 MHz, CD;0D) § 1.36 (s, 12 H), 7.51 (dt, ]=8.48, 1.02 Hz, 1
H), 7.73 (dd, J=8.48, 1.02 Hz, 1 H), 8.08 (d, J=1.02 Hz, 1 H), 8.23 (1, ]=1.02 Hz, 1 H)
ppm. MS (DCUNH;): m/z 245 (M+H)".

Example 5B
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Compounds of fornula (39), wherein L is 0, NH O S
Arl is as previouly defined in fornmula (1), Ar2 is a
wohenzosmwsdazol e as defined for conpounds of foPEMUS2007/068930

(1), are prepared as outlined in Schene 9. Compounds

of forrrugla are obtarqd_ 9
N& SknlkSdE ;(&nIaIana bawdnlno %ermrraa&t af Exampig SA

rogen-pro ecrng oup’to the |tro en at om of

(3 OMg,rieImmBI)lv&ré Erezttedbmmmmphmndmdsphme)pa@ﬁd@xyﬁﬁrdbmw

| k b I
(Aol e D dhaim A ERASSEE H o e dgom e (SE e
Chemléaik P EhE oA er.'ap) iﬁIéI(fxldﬁé/Et(ﬁ@ﬁl\tﬁg(V\DL {agRriavih € 1/1/1, 3 mL)
mpdunds ©of fornul’a (37). Conpounds” of forrrula(S

wem/\hmlhadwlldjrmctoe‘ca\/t@ to BT angl Enwatisifonk> Biutiesds ap gimny ot

to t th al
(’reaé?rnrﬂgcgq]\%qvg I8&¥C g?lg &g%\ﬁ TV?S éiludaigl é&ﬁ%p}’oeﬁtm%ngjol@%as
filtetRASE R ASPOREY ﬂm@a afd ﬂearEm@rmmsmswra @edcd ptlﬁﬁed by
conditions known to one skilled in the art that

chrometesreptyHé0 gitiOodeR Aside@HNHyHeP olfp 1 4:6 HrB il Iyylo"lf16 the

oun S n f I
it MR o PSR e o S P 3 WD, 325
[s (H%>§C:§EI§ D47 amﬁrmgﬁlﬂ, 7083 (ﬂgmws Iﬁi ,Bt1), 3E7 (di, ITI=8 82, OI 85
conpo e
Hz, a7 (GRAREAR, 580 He, L0, G888 iBof B0 Cht Wchirys 30185 Hz
I +wherein L is O, NH or S
lﬂﬁ‘%mio@ggé prev?nwy dglgﬁhgd in formula (1), and le is
al kyl hydrogen, or aryl, can be prepared as outlined
in Schenel0. Conpounds fo a (40) can be treated
with a ditin or drtrorogiﬂgaggﬁ of formula (4), such
g !{@ﬁ%—WﬁQLg b iV S BINAE QL AYRX M- @ﬁ@ﬂm&i‘-@l} 1H-indazole
cat écholato)di boron, 1 n the presence of
palladrunrcatalyst t o pr duindeate he correspondrng tin or
bor crd qr I 41
(aiheiei PESrmRo B T2 it QoERTBONPAT Piee! Hitbao s

(469 %r}HInar)(lﬁ@IOAafErd)H (PrESENER) @tfarﬂal@rﬁhélﬂﬂttrume for 15 hours.
%a lyst wi'll provide conpounds of fprnula

Thmn@mm fidterede nmvarie(the) itloheampquag: &fd I\H\‘!Bd o I@{% &Ds0D) &
0 tio 9109803 I [ L
22§ 33@ ?gé’ﬂ@ups )f hg SJcgorgwfl;lé?s g@rg{ lJIazrlnbgg1tZ WH)’669 (s,
2%@3@(@8\%@% HrzegmenY 68h(ﬂaﬁ4ﬂ8 .82 BY, sirb,lﬁ 08 (ﬂtleﬁ=83$2 ho70 Hz 1H),
er ei is ro yl o
o150 oo e dh i 121 PN OPRL B S Bl
Found:
O TTRHIC TRl P LR AL PRI & P AE P R 15 Foun
C, 80.03;10-5. by N, néa&tnent with an oxi di zi ng agent Exanpl es
of the oxidizing agent include, but not limted to,
aqueous hydrogen peroxi de and m chl or operbenzoi ¢ aci d.
The reaction is generall yypepfeqy med in a solvent such
acetoni

as, but not limted to, rile, water,
1 Al gthl - OrEehdm) B -mathot -8 oct-Refesefl-pyridazin- -1H-

preferably a m xture .0 ;aéﬁ onltrl l e and water, at a
tenperature from abo e L 80 C, for aperrod
of @H@?%d&cthﬂ%a&ﬁleﬁp@ bit214n €@y mmol) and uenetigmpastadshoronic

and 1 nternedi ates of the invention nay be isol ated and
acip lﬂFﬂoﬁtlﬂdl'be/mEEt a@m&) weteltreisdwacarding i B pspgedpsputiinedin

P L

i ncl ude, but are not I|mtqu10 chr omat ogr aphy on
solid supports such as silica gel, alumna, or silica
derivatized with al kyl silane groups, by
recrystallization at high or |ow tenperature with -27-
an optional pretreatnent with activated carbon,
thin-1ayer chromatography, distillation at various
pressures, sublimtion under vacuum and trituration,
as descrr bed for I nst ance |n Vogel 'S Text book of

-~ .~ o - o~
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Ni trogen protecting groups can he used for protecting

am ne groups present in the described conpounds. Such
woreionasi®30 and sone suitabl e nitrogen protecti NECYUSOPTFI68930

are described in Geene and Wits (Protective C}oups In

(m, SHIRH 6 AP D énw‘r’% cting 557 aupdm naPuha, (ot hegts 1

H), T2 gd rl”3 £6drt o1 ?@&@%@W?&r benyt 54 BRa)s.82 Hz, 1 ), 7.80 (dd,

oxycarbonyi benzyl Bn} acetyl,
J=8.65, HfSUdz AcH)\B.16 (Ideei "ﬁhﬁm cH). &3 (d, {+e16 Hael B DP@CMSng

ved
ocihF wrasd i Sachn S iRl Bitere R T B
H, 4%% R 90,651 FHShAOIOUWHASCOTRY 4130, Nenpggd by catal ytic
hydr ogenat i on. The acetyl and trifl uor acet yl
protecting groups nay be renoved by a hydroxide ion.
The conpounds and proce the invention will be
better understood by re%to the foll ow ng

Ex gnpliasdo WRiNM Ethal- 8 akdibienel6(d . abjoatr3 -vldxrb b yiddadzion3-gf -2nd
not a limtation upon_the scope of the invention.
Exanpl e | trifluoromethyl-1H-indole trifluoroacetate

S6- 1( endo) - 8- Met hy1- 8- aza- bi cycl 013. 2. 1j oct - 3-yloxyl-p
vridazin-3-yll -11-1-indo le trifluoroacetate -28-

Exanple | A _ Example 7A
(endo) 3](60h'° O rLentlerEP{Iﬁ{- 231

( eB"’ %? JE{ BuE 5”BmG]ﬁ«,1 ﬁfﬁlﬁfsbm%%yﬁgﬁqﬁdcﬁe m QJS 2005043347 d6 05 g,

oropyridazine (Al drich m};&k
22. qgnmé;)sbls(plmacblatajdlbdmn((NMrg, 35 n1mc112 1@0 t(@8 Dﬁngn83 mimtpi) and

Pachia P CRRCE 28w £ e Frasadrol PV 4L e pfocessed

acchH?ﬁ(g,% ﬁle\gﬁ&é%igfbctﬁfﬂuﬂﬁleﬁ% BR&IRple Sﬁdt@q:ﬁ@v@é @féiﬁﬂre@ caxlﬂﬁound 'H
the resi urified by chromato

50
NMEI(G%MI%@@W}&—IEGG (SJO?-iD,@S’l (% H)cﬂﬂé& :tJO'Sﬁlgé‘lﬁ deH) 7.64

o A ST Y bR GO £ 200
5.40 (t, J-5.09 Hz, 1 H), 720(d 5=9.16 Hz, | ff),

7.66 (d, J=9.16 Hz, | H)_ppm NS (DOUNI -b) Mz 254
(M 1-1-1)+ Exanpl e |ff Example7B

{6-1(e n&%:_}wyg‘ a§a 91%9019['3@’?}'091[-}?’ vR4 PG berdolleOX Vi -

W dazi n= TTI00l
To a mixture of (endo)- tropme (2.82 g, 20.0 mmol), 4-nitrobenzoic acid (3.34 g,

20.0 mmol) and triphenylphosphine (5.24 g, 20.0 mmol) in dry THF (100 mL} at room

£
‘Ai.l.

temperature was added diisopropy! azodicarboxylate (4.04 g, 20.0 mmol) and the
resulting mixture stirred for 40 hours. The mixture was concentrated under reduced
pressure and the residue purified by chromatography (140 g SiO;, EtOAc: MeOH :
NHiyH,0, 90:10:1, Rf=0.30) to provide the titled compound. 'H NMR (300 MHz,
CD,0D) & 1.74 - 2.23 (m, 8 H), 2.38 (5, 3 H), 3.32 - 3.38 (m, 2 H), 5.23 - 5.38 (m, 1 H),
8.21 (d, J=8.82 Hz, 2 H), 8.32 (d, J=8.82 Hz, 2 H) ppm; MS (DCI/NHj;): 291 OM+H)".

Example 7C
(ex0)-8-methyl-8-aza-bicvclo[3.2.1]octan-3-0l

~-33-




trifluoroacetate The m xture of Example I A (112
ng, O0A4 mmol ),

w®204/137050 5- t et ranmet hyl [ 1, 3, 2] cl i oxabor ol an- 2-pdi/vdideT/068930
dole (Al drich, 232 ng, 0954 mml

ét A het[]f}/fj hos Ph'k#g%@ ﬁn@ﬁﬁ (n;} %gha%gil (?6 'mq.S was treated

wuhmm - ﬁ)omhh}iat%@]h@aﬁwhmm@s pbapes( $he ﬁﬁ%tﬁbammhacted
') in dioxane/ Et QH Na2CO3

w1th(tbr6 mlﬁvelof lﬁvmyprml el e a3 PO Wy @J(ug thﬁ&ﬂ@b@@é

and 300 ony
eX UGS GO néi eg%fl&%d:ﬁaésk%ri%ﬁ? g re oF EEIMJ%I% Syri nge
(30CLMHZ?CD@®W atlrﬁH-gr @mé oat Kyl 180 (amln AL 1dior-ex09 &1; U]}, 21 28d(s, 3
aratiyve sqQn, colu I m
), 53 £ 2GR a0 g3 § PNl Je iy
0,1%v. TFA (90%to 10% over 25 mnutes, Flowrate of

40 ni/m nute, uv detector set to 254 rln) The

fractions containing thExaesle78d pr oduct vvere

col | ected and concent rated .un : d £ and
t héexadsd lors az10-3y10X

L AP re f { 1 §6Id‘i>c1% a0t e 04
t.ﬁhgbéﬁfnﬁg‘oﬁ%" S P e pc%ch %3’1 i E%h il

g, 7.BRuyo) v85e (rsatethadel))rde 07h¢ progerury outdined in, Ex@r@@e ] 50 pvide

e bl SRR O, By S i 25, 2

1 8 63 (3 2 34 MB( & 7.64 (d,
ZHme(MHﬁB@ 3 Cgal cglmétsed@no %6112%%\}113%5[“% (

9@3@@@)@9@0@9@@?@}@ 268(M¢H)H 5.50; N, 11.74.

Found: C, 58,07; H, 5,44; N, 11,75, -29- Exanple 2

j endo) - 3- (6- Benzol bi t hi ophen- 5-y| - pyridazi n-3-yl oxv) -8
-met hyl - 8-aza- bi cvcl o] Exampledkt3 ane trill uoroacetate

The roduct from Exanp| e | 121 , .0.48 ) .and

2. _,a‘:n, fensiop-8:-Mpth w». blcvclAT3(2 ﬂoctrI?—vlovaDvrrpcira?msz—yrlk(—2~
yl-4,4,5 5-te L1 B ' Lkane (Maybridge,
219 ny, O, 84 tl’?l[],l mlnj) %ﬂlﬁ:ﬁlﬂﬂg a 2?slngtothe

pr ciiledusducouf Exangsle 7D (Ex&mg| @.5 hBnol) apd thcl mledichef Exanhide 7A

(1§ bOgghol wese pyacipcgardiegodae pppedusé puineigFahiles s o
pro‘j(_lzﬁé thb tEBe coﬁlp%ﬂnc{ dH Nng\ (%g() Nz, tI'TJbD)ZS 5@1 ( d, 735111584% 2.85 (s,

3HBE, 011~ 400 Eﬂﬂ, 2 Bi) 15164; BBG)BH(HH)J‘@ @81 Hz); 7 13 J-%L?@IZ( 4 H),

e, Bt D VBl BT 110, 2

(d, S0k 1312 11“@2?33& G (@Eﬁg?w mfz 4@5(1\&!1&)*Hm41 ©%lcuteBio8 1.

Found 8,

CoExEmBI@ 135 Q%ﬁ@dﬁ @69@&3}12%{9&;&& 61.yHqungy (G, 4323 nH34.09; N,
,Qxeth 1-8-aza-bicycl o[ 3. 2. 1l oct ane

-34-



trifluoroacetate The product from Exanple I A

(131 ng, 0.52 nunol) and 1-benzefuran-5- ylboronic
waeiod/1§78pol | 0, 166 ngy, LO2 alio]) were treat edPCT/US2007/068930

according to the procedure outlined in Exanple 1B to

provide the title conmpound. ill NWVR (300 MHz, CD30D) 6

233 - 2,64 (m 8 H, 2,86 (s, 3 H, 334 - 402 (m 2

H, 556 - 5.63 (in, 1M6(d J=L36 Hz, 1 H),

H, 8,15 (d "329, 49 . %Jr}‘arat3812 (d, ,T-L36 Hz, 1 H)

PP1-11; M5 (DCUNTI3): miz. 336 (MH)+, Anal,

Callhe Ipactdadt dfdx 2@l KBB21g10. Gan@@ﬁ}—hndQ (4645 Sestriinethyl-
{1, 3,ég<§ﬂ%ﬁb8to&an~é~yl)fﬁg ndole &lem%‘l 3.293 mg, 14}) n%r%ol)wﬁere tregted with

bls(t@phélﬂlﬁﬂﬂ)splﬁn%élkh\dﬁur&m%ﬁl‘o?ﬂd@ ¥Rid§i[c§,- 2o 3ect. 03 nﬁﬁaﬁ%d py

dazin-3-ylil-1Hindole trifluoroacetate

blphpm:ld&mk»digfci@:@wbp@splman(e;(smrrrg“hemims ﬁﬁélmg a3 ool iad
aionfyy B QRS 5da B, Bt bl CRbeTraed bty Posmbishgg 150

°C anB 368 &pk GriB miauRe vadsnwéﬂ @ﬂeaﬂoen@aewm drNVIRx$80 Ovas
Mz, CD300) 6 2.33- !Q 3. H, 193
cooled gp gubieph fempeipiure ﬂggso(hgi way;i’gte qﬁngtm a}qynn@ Hifer(agd the

orga%cfo@.ﬁmﬁ?as%l ‘E’%ly ;Zu;?fgeél(ﬂ» p;é%a%&t?ieﬁﬁ’lié @SQP_’ ggé{a co}gmn, 7
pm, @x 100Hjun, Slulidg fclyent, MpCNE . HL® (weith 01940 NHzHCD;AH i) PH=10)
(v SEBHOTLGR o1  ee e AONCTS AL 57GB TR 1 praide he
e P . 000 b B R e

0. Smm@mcmrﬁmgla ilwl-ﬂ;rDMaMfélﬁampﬁ? Ht & prExinphestitiicompound. 'H
NMR (300 MHz, CD30D) 6 2.04 - 2.50 (m, 6 H), 2.57 - 2.69 (m, 2 H), 2.85 (s, 3 H), 3.99
- 4.05 (m, 2 H), 5.63 - 5.78 (m, 1 H), 6.56 (d, J=3.05 Hz, 1 H), 6.69 (s, 2 H), 7.20 (d,
J=9.15 Hz, 1 H), 7.31 (d, I=3.39 Hz, 1 H), 7.51 (d, ]=8.48 Hz, 1 H), 7.74 (dd, J=8.48,
1.70 Hz, 1 H), 8.09 (d, ]=9.49 Hz, 1 H), 8.14 (d, ]=1.02 Hz, 1 H) ppm; MS (DCI/NH3):
m/z 335 (M+H)"; Anal. Calculated for CzoH2,N40-1.20 C4H:O4: C, 62.88; H, 5.70; N,

11.83. Found: C, 62.63; H, 5.70; N, 11.96.

Example 9
5-{5-I{endo)-8-Methvl-8-aza-bicyclof3.2.1oct-3-vloxy]-pyridin-2-vl} -1H-indole

bistosylate

Example 9A
{endo)-3-(6-Chloro-pyridin-3-yloxy)-8-methyl-8-aza-bicyclo{3.2.1]octane
The mixture of (endo)-tropine (Aldrich, 2.82 g, 20 mmol), 2-chloro-5-iodo-
pyridine (Aldrich, 2.39 g, 24 mmol), Cul (Strem Chemicals, 0.19 g, 1 mmol) and 1,10-
phenanthroline (Aldrich, 0.36 g, 2 mmol), Cs;CO; (Aldrich, 6.52 g, 20 mmol) in toluene

-35.




5-(4,4,5,5-tetranet hvl- 1, 3, 2-di oxabor ol an-2-y1)-1Hi nd
azol e A flask containing 5-brono-1ff-indazole

w@ Ref/181832003199511, 9.45 g, 48 nmol) and PCT/US2007/068930
bi s( pi nacol at 0) di boron(Al drich, 15.5 g, 61 mml) in

(anhﬁzﬁ%u%zﬁé%g\%& de%saszg-% %?ij Od%&ﬁ\f geé%burtsg’n&é%&m Iznwed to

cooltth BE:SichOtehPorRGurb¥ind has aﬂﬁlucd iwdth (CH,(PAC02 MQF%@@H&@& with
(Aldrich, 985 ng, 1,21 nmol). The m xture was he

ed
watqr 62 50 el The praagig spBitiop avas Gonesniratad apd theditls cwa@ound was

purif @%F@u&%@@%‘%@ﬁ?‘(skﬁﬁﬁﬁ & Uﬁ/ﬁom}g‘t 1@1;&5 ?go%%go st ?}/Q 0) to

pmv@degtaa tifleb@BFoUNDS HNMRWBO@NE@IZ BED)rEenoTed. Oﬁr(eslwnﬁ Hz,,
and the residue was urlfl ed ﬁ{ chr omat ogr

) HIGP3 - St R b 45165 FISTG 30 0pr o6 T4 8

Ha, 3 rh, £380TRGHRC'S B SRR 080 5, OHRDN I B D)
m/z 259OMHE), RSHM+8)08 (d, J=1,02 Hz, 1 H), 8,23 (1,

J=1,02 Hz, 1 H ppm M (DA/NH3): mz 245 (MFH1
Exanpl e 513 5-endo -8-Meth 1-8-aza-bic do 3 2 13

| oxi | azin-3 A m xgurespfgpgExampl e 1A (158 ny,
(Y62 nrnol) and the oroﬁuctIoT ‘Exanpl e 5A (308

ny,
i {36' (a‘mﬁb) SMctth g-azt-bityolpf32. Loct-3-yloxyi- DVIIdln—2 y1}-1H-indole

Xr]btghgﬁ%u@t %%rg%adie% I5)() nclzgh,l °: mmoi) 5-
mdo@jd@&%melac?d %isyéidzcm 3)th g)lz(;g ﬁgﬁggml{iﬁt(Amc@wsmm 108606

mmok) anciKN‘@;s (ZSMwL)mZAb & heateddel 837G iniliorensid g&)&@r §&5gougs. The

ts for .1 ut
mis ey e et e ity Rt SR aer
XTéRMPBISddhian, 3N 00 mag 1 tin Ftserveﬁts OECW /tHYCR(OSY M zngleous
filter and the organi c _sol uti on was d| rectl puri fi

amrpgni g tinpe g ieapliystedity R &P 92t amrpoEumgEorE (_12(90/10 to 10/90

A R N S

NMR380( Mﬂﬁ(dbgt)}:}) 31. gﬁz [25)6((111” 2)H), 21)67 2(917 (ﬂn=4 19}22134 (s B H) 3.21
[s(bB ) H], 8.1t (e, 75}128 1@@; 6 ﬁ@.@éq,ﬂmz’» & H) 00 ﬁz,ﬂoH) g a@(d( 3. LY
vz, 1p). 348004 s 5 3 08 B P Y% (g -Ras BT A BURCH /R,

1—8@5 1517 Hzabh; B7atdt, big.82,| 0T (BH2, ITHR Tt993- 800, 1t H &bz ddn
-1H i ndazol e fumarate » The product of
3@53%I1£BBPW1PZ§; WW@S“’E@%@I@’”\%BS treated wth
fumaric acid (46 ng, (L40 nmol) in EtOAc/ EtOH (v.
1:1,5 nL) at anbient tenperature for 15 hours The
mxture was filtered tom__the titled conpound,

i —QWEL.{I-Si-mg’oie

bistosylate
The product of Example 9B (40 mg, 0.12 mmol) was treated with p-

toluenesulfonic acid monohydrate TsOH-H,O (Aldrich, 38 mg, 0.2mmol) in a mixture of

25 % isopropanol in iso-propylacetate (5 mL) at ambient temperature for 10 hours. The

mixture was filtered to provide the titled compound. 'HNMR (300 MHz, CD;0D) é

2.25-2.56 (m, 13 H), 2.77 - 2.89 (m, 4 H), 3.87 - 4.03 (m, 2 H), 4.90-2.04 (m, 1H), 6.66
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2 H, 7,32 (d, J=9.16 Hz, 1 H), 7.68 (d, J=8.82 Hz, 1
H), 8,08 (dd,1=8 82, 130 Hz, 1 H), 8.15- 8.21 (m 2
woq078388 (dd, J=1,70, 0.68 Hz, | H) ppm M5( DET/ER)7/068930
mz 336 (MtH)+. Anal. Calcd. for Cl1.9112[ N30-1, 20
(dd, @43'”}0(417 He, 1@1?422% (d*g@ 16$iz M—I) 1%4?&1 FrQP)ISdeQ }90,7%%,- 7.65
a
(m, ABACLFI T8 Ay 18, b Bil i1 B, 2 18963 oicboy

2 857 IR 551 HBEESSRlE i

Cy HY: Ned- Ryl i High @5 5.0D 61,001 (&, sa'csiz@lH( ENONN| 872. Eamadrus, 5.93; H,
I vvere treated according to the procedure outli ned
599”& nple 1B to provide the title conmpound. ill NVA
(300 MHz, CD30D) 5 2.22 - 170 -32- (m 8 H), 2.86 (s,
3 H, 193 - 4ix@B (m 2H), 5,63 - 5.62 (m 1 H), 6.57
(d, J305HzIH),7 garfiple 10=3. 39 Hz, 1H) 7.37
(d, "Q, . - o 2
(dd CRIGQ - ; 0 )\ [ =.i
8.21 (d J 9.16 Heevelor 5. 1068 ne VR té téNI—B) n12 349
(MeH) +. Anal . Cal—“'r—tL—a—F——czrr%;irMcu ate . 0' 1,60 CF3CORH:
C, 54.75; H, 4.86; N, 10.55. Found: C, 54,69; 1-1,N,
10. 58. Example 7 5- 6-{(endo):8-M ethvl-8-aza- bi
cyclo [3 .2.1) oet-3-v|%5%9¥te—{i#|d azin-3-yll-2-
triflumearsibiMbpidt:5-RUOUS $-tdtfeBIvRRL S LMiSxdBvAIRILE 7A
A mixture of 5-bromo-benzo[b]thiophene (Maybridge, 4.26 g, 0.0200 mol),
bis(pinacolato)diboron (Aldrich, 6.09 g, 0.0240 mol) and potassium acetate (Aldrich,

2.94 g, 0.0300 mol) in 1,4-dioxane (Aldrich, 50 mL) was degassed and purged with N,

three times. [1,1'-Bis(diphenylphosphino)ferrocene]dichloropaltadium(I)

PdCl,(dppf) CH,Cl; (300 mg, 0.4 mmol, Aldrich) was and the solution was heated to
100°C for 20 hours. The mixture was then cooled to room temperature, diluted with 300
mL of EtOAc and washed with brine (2 x 20 mL). The organic solution was
concentrated under reduced pressure and the residue was chromatographed to provide the
title product. 'H NMR (300 MHz, CDCls) & 1.36 - 1.41 (8,12 H),7.35(d, J=5.50 Hz, 1
H), 7.42(d, J=5.70 Hz, 1 H), 7.75 (d, J=8.14 Hz, 1 H), 7.89 (d, J=8.14 Hz, 1 H), 8.31 (s
1 H) ppm. MS (DCUNH;) m/z 278 (M+H)".

k-

Example 10B
{endo)-3-(6-Benzo[blthiophen-5-yl-pyridin-3-yloxvy)-8-methvl-8-aza-

bicyclo[3.2.1]octane

The product from Example SA (150 mg, 0.59 mmo!) and the product of 10A
(231.6 mg, 0.89 mmol) was treated with Pd(PPhs); (Aldrich, 6.8 mg, 0.006 mmol)
according to the procedure of outlined in Example 9B. The title product was purified by
preparative HPL.C [Waters XTerra RP18 column, 30x100 mm, eluting solvents, MeCN /
H,0 (0.1 M aqueous ammonium bicarbonate, adjusted to pH 10 with ammonium
-37-



5A44,5, 5-Tetrarnet hyl -f|
3, 21di oxaborol an-2-v1)-2-trifluoronethyl-1Hindole
w2073 wse of 5-Bronp-2-trifluoromethyl -1 H i ndetBU$H61/068930
US 2005043347, 6.05 g, 22.9 mnol),
. . . p 81
e REEL9830% MNLREED e o0y v S S
(300 MBEanGipaOD)ss DEF - 2420y, 2iH)) 2.06F €.28r(ag 6d4¥ed. 3d¢s Grid), 3@ 1

T B ISRSE S S o S et SaPIELASS, 0
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nzoat e To a mxture of (endo)-tropine (2,82 g,
20.0 mmiol), 4-nitrobe 12¢h@E (3.34 g, 20,0 mmol )
and triphenyl phosphi ne g, 20.0 mmol) in dry THF

( 100(emidd)-3H(6-Brone b Ehipphat et Suybpywidin Seiexly)eh-rstipyl-8pzh-
azodi car boxyl at e [5.4, 8§[ g ]20. 0.m nol!; and the

resul ting m xtur st € The nixture
Waghe prsdeiet & At :ach i e (T@HF el Qﬁrﬁﬁﬁwﬁsetr@dﬁéil Wie ®p-
residue purified by chromatograp 131/’03 (140 g Si 02, EtOAc

toluenewmﬂzmmnomirm TEOHRAZD (zfstal)w 8prlg,\/0 2ramohén taunmbcéuie of

259 OSPAE Loy e d uyegi krnaded o gho BB iy
filtefddro plovifle th8 +iddd {6mpelm8. 8@ N#AR (300 MHz, &L%Z)Di)cg :zJ_ssfts %ZH)
DCL/ NHsé:F 291

2 4B P MO OGN B 2ol ML ) B 5 Bl 722 @
I= 75??&%%%(&35 g{):{%v\gg@% rea ég"%?‘% gﬁﬁ&&%‘% EIB zagnragL tZH)’

8.12r-cr2 (rﬁm)HD 8.26r @, §-60.20'Hzh0H) 8.37 Th/=T70tH2)¢ MR 8.56 (d, J=3.05
extracted with t he@[p xture of . 10% i sopropanol

Hz, S et S P S NERGamAT GN EDh A A Eodet G HesN082.00
G R e it Sob PR o %‘)8‘*‘?’ i 3?““‘%6‘

(m 4 FD, 1.80 (ni, 2 H), 1.99 - 2.09 (m 2.28
(s, 3 H, 114- 3.21 (m 1) 3,79 - 393(m 1 H)
ppm MS (DO /NH3): 142 M&—Ex,l anpl e 7D

§ RYslb3ar| |

L8N

Example 11A
{ex0)-3-(6-Chloro-pyridin-3-vlox v}-8-methyi-8-aza-bicyclo[3.2. 1 Joctane tosylate
To the mixture of (endo)-tropine (Aldrich, 2.82 g, 20 mmol), 2-chloro-5-hydroxy-
pyridine (Aldrich, 1.29 g, 10 mmol) and Ph;P (Aldrich, 5.24 g, 20 mmol) was added di-
isopropyl azadicarboxylate (Aldrich, 4.04 g, 20 mmol) in THF (anhydrous, Aldrich, 100

ml.) and the mixture was stirred for two days. The mixture was concentrated under
reduced pressure and the title product was purified by chromatography (Si0;, CH2Cl;:
MeOH : NH;-H,0, 90:10:1, Ry. 0.40) as solid (1.98 g, yield, 78.3%). 'H NMR ( 300
MHz , CD;0D) 6 1.63-1.92 (m, 4 H), 1.97 - 2.20 (m, 4 H), 2.33 (s, 3 H), 3.34 (s, 2 H),

4.51-4.75(m, 1 H), 7.27 - 7.37 (dd, J=8.80, 0.7 Hz, 1 H), 7.37 - 7.49 (dd, J=8.80, 3.00
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The product of Exanmple 7C (721 ng, 5,1 mol) and
3,6-dichlropyridazine (1,04 g, 7.0 niniol) were

wo ewatigm3@accor ding to the procedure outlined i PCEKSaUpT/@8930
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Chem cals, 10.5 ny, O. n di oxane/ Et OH

5- gEE M %&Mc 016 1211 18ctd-Y 10 Aabegd).aBdindole tosylate
m crowaved to watt's mnutes in an
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accapin R e privienves B EeBp R0 e ips s fijcrod by rgvids the Glied
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compBP SO0 15haLen 40 ] 1. 2 i 6,
2“33??2 {iheSHp A S8 (o1, QTR aham (63 Hyme0d [cs (ac) Eg H}ﬁ;a 80,503 (rm,
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1 b B et 8 86 Hop rbor Raite. TS Ramx 560, 1 = apduny . 7.47
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Exanple 9 5-
{54(endo) - 8- Met hy1l- 8- na-bi cycl oi 3. 2. 11oct - 3-yl oxy1- pvr

WO eion42703d|  bi st osyl at e Exanpl e 9A PCT/US2007/068930
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ycl ol 3.2.1]octane The m8<ture of
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H), M% mad“&nﬁ%ﬂ Aland #8r 7.03 (dd, 168.81.)3.05THe, bHy - 586 (mi DH), 7.92

B R

(D(‘%ml_;@ m/z Bb. (NB«H)IO)\nalocarcomwdafgi ggfmﬂNgbsdlmm4 D SJIZmHIZ LH
53,3 1, 5300NDA 5% Fepndy.C S3PS kL, 48010 48545 (5. 3 b, 5.35
- 141 (m 2H) 4,66 (t, J=4.8 Hz, 1 H), 7.35 - 742
(iii, 2 H, 7.96 - 804(dd J=2,3, 1,0 Hz, 1 H ppm
VB (DCl/ NH3) ral z 255 ( hmpie 1253 (I\/H-Hr Exarrpl e 9B

- Di
Me ; .1oct X d

product from Exan'pl e 9%4,[;1159”4;&8 O 59 rnrml) 5-

i ndol yl boronic acid (Rsycor, 143.3 ng, (189 mmol),

Pd (Thelpydiict ¢ Epamytie 16A §13fyms00-8Dsmmibind theprodacicd E(xzmpie

heated to 85 '

sa b3 ud 1A R Boakd abutab by B BAREHE olirhes B Edftuplg e o
proVié {heitee cbmfaﬁxﬁpénme(sde TRECdDAarsres: . )9Ter 18 (P8 11%3 2. 73 (s,

col um, el uting solvents, MeCN / H20 é@
3Hhé@o®8%mm%hm%ﬁ chPbbnat H), 608 (st B 1.9 (sid, 8. 898105 HZ

| REREARIYRN A i, D940 0 AL BHST- 20, Tl 1,

8. 12:@%0@& ILE),MVR (d308-1M3z 0.850%4) D)H)$8.3944, 123@6 Hanl 12) ppm;
% -227]&4(%614)234(5 3 H, 3.21
MS(( PM\TH:;) r2/2+=1]35( J=4.75 Hz, 1 H), 6.52 (dd, J=3
05, 1.00 Hz, 726(d1339|—|z 1 H), 7.40 (dd,
J:882,305Hz 1 H), 745 (dt, J=8.48, 0.7 Hz, 1 H),
7.63 (dd, J=8.65, 187@_{,@@_@3}3777(% 7=8. 82,
. 7.9

12~ tnﬂ?'uorometh 1-

1H-indole fumarate

The product of Example 11A (130 mg, 0.52 mmol) and the product of Example
7A (319 mg, 1.0 mmol) were treated according to the procedure outlined in Example 8 to
provide the title compound. "H NMR (300 MHz, CD30D) 6 1.99 - 2.53 (m, 8 H), 2.83 (s,
3 H), 3.96 - 4.03 (m, 2 H), 4.85 - 5.02 (m, 1 H), 6.69 (s, 2 H), 6.97 (5, 1 H), 7.50 - 7.62
(m, 2 H), 7.78 - 7.88 (m, 2 H), 8.16 (d, J=1.36 Hz, 1 H), 8.31 (d, J=2.71 Hz, 1 H) ppm;
MS (DCINH3): m/z 402 (M+H)". Anal. Calculated for C;2Hz;FaN3;0-1.20 C404Hy: C
59.53; H, 5.00; N, 7.77. Found: C, 59.26; H, 5.06; N, 7.86.
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Exanpl e 9C 5-
{54(endo) - 8- Met hyl - 8-aza- bi cycl o[ 3. 2. 1l oct - 3-yl oxyl - py

WO 2@n373y11- 1H i ndol e bi stosyl ate The prEOTUS100D668930
Exanple 9B (40 ng, 0.12 rnnol) was treated with

pt ol uenesul fonic acid nmi@mg_@t e TsOHH20 (Al drich, 38

O 2nuno|) in a mxture of 25 A |soprg§anol in

Hiesol8-yieth vl +8&sazasbigyolo[312. st wiox ylepyiidim vl b 1 Haindgle
hours The m xture wag ftrllﬁ al provide the titled
compound 1H NMR (300 Nﬁz**%%s—z 25-2.56 (m 13 H),
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(Apé 1% glglé q_@moh)p‘yere reatgd egporc}}ng:g) the ppqz:edqre qptlingd geExample
1B té- p@@vlﬁéﬂbhe%m;)comﬁoﬁﬁi (l?ll NI’]/H@(BJG@ N% 4%13'_%]9) % 2]125 gﬁélgm %%LH)
2. 85|-(); DHM4.005 4.D0(mNLH)39.02 mszﬁ'\emm @M@m) fd, JARAY Hz 1 H) 7.25 -

GRS 0 KA 4 05 A B P

8. sd:'(dBﬁ;z wﬁml B) ppin; MS (D (h (“I/NH;;) m/z 334 (M+H) Anal. Calculated for
c I_&en 0) - 6 Benzor bi t hen- 5- vl - py
21

aNs03- 059| ezfy@e% Febhid:- fs, théﬂaN m@ydmp@ 0, 1).28tlAnel7; N,
735?' stosylate Exanple 10A

Exampie 16
4-{5-[(ex0)-B-Methyl-8-aza-bicyclo[3.2.1]oct-3-vloxyl-pyridin-2-y1} -phenylamine

bistrifluoroacetate

Example 16A
4-15-[(ex0)-8-Methyi-8-aza-bicyclo[3.2.1Joct-3-yloxyl-pyridin-2-vi}-phenylamine
The product of Example 11A (379 mg, 1.5 mmol) and 4-(4,4,5,5-tetramethyl-

(1,3,2]dioxaborolan-2-yl)-phenylamine (Aldrich, 552 mg, 2.5 mmol) were processed
according to the procedure of Example 5B. The mixture was purified by chromatography
(140 g Si0;,, EtOAc: MeOH : NH;-H;0, 90:10:1) to provide the title compound. 'H
NMR (300 MHz, CD;0D) 6 1.76 - 1.91 (m, 4 H), 2.08 - 2.21 (m, 4 H), 3.35-3.42 [s
(br.), 2 H], 4.62 - 4.76 (m, 1 H), 6.73 - 6.81 (m, 2 H), 7.42 (dd, J=8.81, 3.05 Hz, 1 H),
7.57 - 7.68 (m, 3 H), 8.15 (d, J=2.37 Hz, 1 H) ppm; MS (DCI/NH;): m/z 310 (M+H)".

Example 16B
4-{5-[(ex0)-8-Methyl-8-aza-bicyelo[3.2.1]oct-3-vloxy]-pyridin-2-v1} -phenylamine

bistrifluoroacetate
The product of Example 16A (135 mg, 0.44 mmol) was repurified by preparative
HPLC (Gilson, Xterra® column, 5 um, 40 x 100 mm. Eluting Solvent, MeCN / H,O
(with 0.1% v. TFA) (v. 90/10 to 10/90 over 25 min.) Flow rate, 40 mL/min., uv, 254 nm).
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2-Benzo[ bi t hi ophen-5-v1-4,4,5.5-tetranet byl41. 3
2] di oxabor ol ane A m xture of

wo20mpsm3benzol b] t hi ophene (Maybridge, 4,26 g, PO/02007/068930
m)I) bi s(pi nacol at 0) di boron (Al drich, 6.09 g, 0,0240

p Ssju et at
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presfillﬂé SO v dshtiged td PBer/Ethanol (v. 10/1, 5 mL? at room temperature
- Bi s(di phenyl phosphi no) f errocene 'di chl ot opal |, adi u
for m(uonys FhEIRiktmPEachitaed tq Boidedhe bis i fyrspaceiaferaite pil NMR

odKBe S B L 60, 905 578 v oo
7. ovcunl gt}ﬁd"/%tT. Eesﬁg?a LR sElt-Ofsrz @nd WRpshBeddyi=3tstz, He ) @m;
. n| C

MS (G il eb M AR s dRon o e i eB bRl C.
45. 5%:%%1%?&81{#67 §8°rblgl, ?’Qg% gt‘ﬁf{sl@ N%/B(( 2% 50 1z, 1

H), ; gg (g JJ587C1)4HZHZ ) 7.75 (d, J=8.14 Hz, 1

(D'CFN113)(rr||z 278 (wﬁz@g@&@ 211(()i3 LR opem B
s-{é@g@@@%@gﬁg NZRLRIERI DD hraafé..vmxwwlainns 3hvi 19R¥ Aol Stoviate

I cycl o[ 3. 2. IJ oct ane The product
from Exanpl e 9A (150 ny, O. 59 mmol ) and the product of

10A (231.6 ng, O0.89 mnéLg ;Eeat ed with Pd(PP113)4
(A|dl‘ICh, 6.8 ng, 0.00¢ cording to the
£ ﬁﬁr&ﬁﬁ Aol NoERaERlethyE 8 laza biryeiof3.2. 1nxrc@d1uct

was purl O‘X preparative HPLC [Waters Xlena
col{emiv)- mxm héaSthm@ Iﬁmpl)é’fﬁséma‘l?éwh/ Bpok ((1“édf1<=hv|22‘l

e SRS R0 M) ) 30RE0E ero B33l GyBed By e ricon

of 38- H%}og@fm%&%g%ﬂzﬂ%% m. 4Wnolz.smhmiixturema\dmn@a@osooc
for @idgmr(al:, 10 1301}11); andgthen chc(eBFat;d ugdqrmedu&ed;ére%stzﬁq (lm_e Z%ic’l%:was
dlssglvgé in &ﬂ%xsg%%gg{%i{?%%g nZL)%S(\Qa(she]d‘ witE bie (21x l5|)rmL). The
orgﬂﬁD@CfJﬂl\I%tédlﬁZwaﬂcdﬂ):ent&,t&i%dddr redesced3Gedshare ahd Iﬂ)e q;ﬂ;mqom;ﬁund was
purified by Dom o O o, M G Ry 1,0, 90:10:1, R 0.10). 'H
NMR (300 MHz, CD;0D) & 1.93 (d, I=14.50 Hz, 2 H), 2.02 - 2.23 (m, 6 H),2.31(s, 3
H), 3.17 [s (br.), 2 H], 5.16 (t, 7=5.26 Hz, 1 H), 6.70 (d, J=8.82 Hz, 1 H), 7.7 (dd,
J=8.81,2.71 Hz, 1 H), 8.16 (d, J=2.71 Hz, 1 H) ppm. MS (DCI/NH;): 299 (M+H)", 297
(M+H)".

Example 17B
5.16-[(endo)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxyl-pyridin-3-y1}-1H-indole
The mixture of the product from Example 17A (150 mg, 0.50 mmol), 5-
indolylboronic acid (Rsycor, 121.9 mg, 0.75 mmol), Pd(PPhs)4 (Aldrich, 6.8 mg, 0.006
mmol) and K>,CO; (2 M, 1 mL)} in dioxane(4 mL) was stirred at 85 °C for 12 hours

according to the procedure of outlined in Example 9B. The title product was purified by
preparative HPLC [Waters XTerra RP18 column, 30x100 mm, eluting solvents, MeCN /
-42-
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b %elYendoy-6-Mith ok S-ambicdtl o33, Vieox 3-yidByrp iitidih-38v1aZaf-hide e

clo[3.2.11octane tosvl ate To the m xture of
(endo) -t r opi ne (AldrlchJ—“’éQ%% 20 mol ),
2- Q*Ble%f&m@r aﬁir?‘fé’l/ﬁ! wor}ﬁ%,(ﬂsifn?m B wis @%té}} witPp! nmol )

and Ph3P (Al drich, 524
tolumesmlﬁum mpﬁy moaghyiiraia Hb@i@ﬂi@ éAKdAthri 8crhg, (IL’ZrﬁmoD in 2@nixture of

0 E dr
25 SRS PG R il i rontiempfieh? S fdiours
acco@&ﬁgwﬂléfﬁrcﬁiédt&lﬂ@dﬁﬂlrfe@(ﬁﬂﬁiﬁﬁnlﬁl(e@%‘sl]!‘h@m’iﬂﬂret\b‘@s filtdrdBto provide
product WasE ?url fied Mél chromat ogr a (Si02, f

the spapounda HS FAGR (50) NI CDROD) 6 2 83-2468 (0l 4 4 188458 (5,
d. N

3H)yh%b4 41@) n?’ﬁr&s'd’; M%(?'g Olﬁ’:g‘)zsz @DEQ,D%; ﬁzél 1,9_5'57 @L@ 1=8.48

Hz, m), 22b)(d, 14730 HA4 5, 1.65 (dd, 18 43,2703 HZ27HS,dcho @=8-868 Hz, 1
0.7 2 .1 (% 737- 7,49 (dd, J=8.80, 3 00-38. °H, 1

H), E79 (d.d=814 Fy, 4 5037.88 (3.2 H) 8 2% (Sbdr8 06 1-BEbrB+ % (d,

J’=2.$§ﬁzg Mﬁjbpﬁm %/?é‘(ﬁ(ﬁ%&{h nﬁ%@.‘i@tﬁ+ﬂl}5AnaL Calculated for
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5.84; N, 5.31.

Example 18
(endo)-3-(5-Benzo[b]thiophen-5-vl-pyridin-2-vioxy)-8-methvy]-8-aza-

bicyclo[3.2.17octane tosylate

Example 18A
{endo)-3-(5-Benzo{blthiophen-5-yl-pyridin-2-vloxy)-8-methvyl-8-aza-
bicyclo[3.2.1]octane
The mixture of Example 17A (150 mg, 0.50 mmol), the product of Example 10A
(197.0 mg, 0.75 mmol), Pd(PPhs)s (Aldrich, 6.8 mg, 0.006 mmol) and K,CO: (2 M, 1
-43-




{51(exo0l- 8- Met hyl-8-aza- bi cvol o[ 3. 2. 11oct - 3- vl oxyl - pyr
idin-2-yll -1Hindole The m xture of the product

wo cawm Eoanpl e 11A (150 ng, 0,59 nmol), 5- PCT/US2007/068930
I ndol yl boroni ¢ acid (Rsycor, 143.3 ng, 0.89 mmol) and

Pd(,PP11 Aldrich, 6.8 ng. 0.006 | d K2 2
mL)gi Sipiisld i) a5 pifeaiord phdteingde R ko fheft H B fle 0B
The hgy bﬁ)d@é}t(?\@isqiulﬁﬁieﬂ @ytph@aafmm e[ WhteSUX T4rRERP 1 81column,

le 911 The title product was purified, by

BOxH}Oerpms elufingsoliFants, ﬁ\mléf HaQed Y anpwepgs emmaminm ipatopate,
ad]uﬁ% {0 n%)lgftlbr\]ﬂth aqll%ﬁénailﬁi h)Mgo%e%) é{ﬂ?&)/ 1(00n'3|]1 ](_)%Oa&}éﬁ%l Tiin. Pf flow rate

um bl car dto
40 rﬂwdﬁ@mwgzéo M} §9{)1%&1t335)01%%,Ocpyceb) 1 @Bmd)JmlﬁBO\Mzr atm
uv, 250 nini. 1H NVR (300 MHz D)
2031 26?18 (m,ﬁ 9% 2(3% (s.83 H),, 3.1 0025 32 Hiy 5. a31ct,1fr5%1‘3§ 1(131,) 686 (d,

sl g 8, 1435 B )Uﬁ?éddﬂféié’?ﬁolk}%&{? T

J= SGBer21 H), 7.91 62.00duh, 3 J588.48(d,130.76it1z, 1 H)ppm/ MS (I0C]/NH:) m/z
Hz, 1 H, 8.03 (s, 1 H), 8.21 (d, J=237 Hz, i
351Qy1+‘p31ﬁm M5 (DCINF13) mfz 334 (MH)1. Exanple 11C 5-
154( exo)-8-Methyl-8-aza-bicyclo [3 .2.11
oct - 3-yl oxvi -pvridin-2-v1l-1Hindol e tosyl ate

The product of Exarrple BxBipS 088y, O, 15 mmi) was
t

I sopr opanol | n| sqﬁ;g@m{lg, zqqggt@;eqogﬁatgt) at anbl ent

tenperature for 10 hours according to the procedure of
Ex dilp ipecddC; of ramplei 4k £60mag, 9.17 menadpwastreatesd/wik pt he

ooy Fingé SR RRaRe TR 1AIBEE s e gmdh i e of

25% ﬁbSprag’M In 158pr8§y1 (a%etat%((ﬁ')mL)Aat 912112)[26& %Mé)gﬁahllr@ férllﬂ(}l_lso‘hrsg 6
[
accoyding te the pJe;(gdgw ayglined 1m4jixampb_z@(‘ 7Tl@2nle(pﬁe Wwas ﬁjterequcy provide

the ét‘i’@cf po‘égy‘i}é%oi zr‘Pgoﬁﬁag 42353(11179 fxﬁ,)z(!i’égzgg (m, 2
H), 2@4 (d%JH)',%G 88z,4.00 (rh),.2 18), 3839(@[ Imdztuﬁmm,?m(w Jepise IMS1 H),
in/z 334 (Ml Cal cul ated_for

723@11172%}\@@,1 Hd e@l@aé’é@'él H@d Hisd’ S%ddelffz‘*g t70g%s:1 1N, 7.64
4 Q7 Z | =
@, J%es%}’fgti?g) ggg r@,oj}—%fas b, 299y @:00Ng, 1L80% APk DsYE, 1=1.36
Hz, arH)583l$)(dch1&Bxalzm 37 Ylzpk ¥1).- BS5 hd, By 0 BHaz BED ippync MY G/ MHS):
lmz)égiﬁ%ﬁn | ma]cf Eﬁ;&%&‘%@%@ ?1%2984”50 EN8. S, 38 ¢, 61.79;
H, ﬁg?@@%quurmné ¥ BoneniCs g5ind 4ddaybri dge, 166 ng, 1,0
were treateéd according to the procedure outlined
in Exan'pl e 113 to provide the title conpound. 11-1NWR
(300 MHz, CD30D) 8 1,98 - 2.58,.{m 8 H, 2.84 (s, 3
H, 3.98 - 409(m ZFML%;- 507(m 1 H, 6.94
mlnﬂelzifumarate

. . m 1
d1848 Hz, 1I—I), 8.13(d, 1:1,36 Hz, 1 H), 838(d
=2,37 Hz, 1 H ppm M (DA/NH3); raiz 335 (lvtiii)f.
Anal Cal cul ated for C211422N2022.00 CF3CCRH: C, 53.39;
H 4.30; N, 4.98. Foundgx&mple3928; H, 4,04; N, 4, 95.
Exanple 13 )
(ex0)-3-(5-Bromo-pyridin-2-yloxy)-8-methyl-8-aza-bicyclo[3.2. 1 Joctane

01/\9'1\

The product of Example 7C (721 mg, 5.1 mmol} and 2,5-dibromopyridine (1.66
-44.



5-
(5-1(exo0)-8-Met hvl-8-aza-bicycl o[ 3. 2. 1oct - 3-yl oxvl - pyr

WO 20072330 - 1H i ndazol e hem funmarat e TheP@r/082001/068930
of Exanple 11A (139 ng, 0.55 mmol) and the product of

e N e
the titld dogxmﬂmolmmMRI(BOG\M{z( emgomlz 1. mm (h, &Hw ?4 (&, 451)
3,825 %90 (e H: i Sainel i, 61 (¢ Faeey e w8 (9, 55 02,

5 ; 3 = 2
271%, 1]H)Hk 20 7(d sj 21318%)%;1%% 1;}}8kﬁmmﬁ, 31.8%9?‘%%@@ 5(32(?‘%
(M+H:)J_‘L oz Hz 1 H) 8.27 (dd, 5-1.53, 0.85 Hz, 1 H), 8,32
(d, J=3. 05 Hz, 1 11) ppm M (DCI TNH3): mz 335
( MtH) +, Exarrpl e 14
_{5-1(exo) - 8- Met hyl- 8- gz Fft? op. 2. 11oct - 3-yl oxvl-m
ri d| n- 2- y11 2 trifl uoron}%’;ﬁl )llé:Y%H-l ndol e funarate
‘ i §tazmbioyelabl.2 1 joct-Badoxn-py0idER3yhiel M-indude fumsarate

ac co :rj : %Odgmft ?ﬁ’%@‘*’%‘r gg?é gé&é"gﬁ{ ‘H]ﬂ'rf@ﬂlnb?"g ‘Felgfbgﬁq%g)ceéjC‘d

(isspmgv; dxgﬁﬁstg) mztelt@as‘eampaum td VR ded R dﬂﬁﬁledg}g)%g@lpéégto

prowq;e lhe 6e c@nmund( i HMLH) (308 1\%@ ,(@D}%}@ .96 - 872G, 2%{)H; 20 -
24cfuil . 8% Ao )2 05 5 5040 6y Pl i,

H), ¢.BC(d, N3 )05 Hy, 1 H@Q&?OI{AH%!)HL 6/89@&1 J:QallSd{d at}ey;i'ffzer- 7. 35 (m 2 H),
2H22F3N301. 20 CA04

7468 i A~ S0 Th 8. TH. BTG R | B 305 (O dbgise? 54 Haad ), 837
e t py

(@, TP g0 B b Y DG AEYRIGETE, ShaF oot 2

Cz]fiuaNdDIdtIOGQO&hah@w H Q1 A, 6180; Hpo.18.0862. Mirdfqundnd’, 63.77; H,

6.2 i_&dgl 2-4- boronic acid (Apollo, 165 ng, 1.0 mml) were

) 61’ ©&d accor di ng to the procedure outlined in Exanple
1B to provide the title conmpound. ill NWR (300 Mz,
CD30D) 5 2.03 - 2.64 (m 8 H, 2.85 (s, 3 11), 4.00 -
4.10 (m 2 H, 102 - 5.16 (m 1 H, 6,70 (d, 1=237 Hz,
1 H, 7,25 - 7.40 (nn, 2 H), 7.44 (d, J-3 05 Hz, 1 H),
739 (d, 1=7.80 Hz, 1 H), 8,01 -8.17 (m 2




8.50 (d, J=2.71 Hz, 1 H ppm M (DCTINH3): nmlz 334

(MI1-H Anal. Calculated for C211123N302, 00 C2F3021- 1:
w@E200313830 H, 4.49; N, 7A8. Found: C, 53, 29; H,prdr/usg200M68930

735, Exanple 16

LH5- [ (ex01- 8- Met hyl - 8- aza- bi cycl o[ 3. 2. 11oct - 3-yl oxyl -p

yridi n-27D phenyl am ne thstrifl uoroacetate Exanple 16A

4- (5 [ (exo) - 8- I\/EtllylESaraEIaZBl cyc lo f3 .2.1l0

1 / ph

4 (4 4 5, 5 tetramet hygis(hvdrochlonde)
(1, 3, 21di oxabor ol an- 2=y1)-phenyT anmi ne (Al drich, 552

ng, 23 nmol) were processed according to the procedure
of Exanple 5B. The m xtﬁre x@guri fied by
chr onat ography (140 (o2, c MeOH : NH3-1-120,

H) A @lwené tmzmpn% (ﬁ(dﬁncl) 2. 18 g?|2]0 mm01626~chlze36pxr' ma‘e ¥ymine

(idiel 83 § Db, R, b pifpidfil], 303 g Bopnisng,

NaB[EﬁO(AD@ (ANE3JL, 8i48/ g7 48 HingIVHYHOBX 6P hel.) b6 Bmbient temperature was
aexo )-8-Met hyl4- aza- b|q§i|yC| 013.2. 11oct - 3- VI 2[) (3
stmd for 5 hoys| Thepwyﬁyqeam Hierqd; apd the ﬁlﬁ@%\a@wwyh EtOH (ZX 10

mL)] AieRE %ﬁolﬁfom%ﬁ%h@enméﬁ%ﬂ%é (r%c el gf”e%)z[rg TR4 e"iﬁf%

repuri by preparative tenia
compolndnobiaifiediby puified Wk aimomEbgrplng(SSOh,VERHCI, Wemw H20

N D0RI0EZ. R0 A0 VR 00 Bigie (s OBy § 515 @ rTs 56z, 2 m),

2.25 - 2.35 (m, 2 H), 2.37 - 2.60 (m, 4 H), 2.81 (s, 3 H), 3.65 (t, }=5.93 Hz, 1 H), 3.79 -
3.98 (m, J=2.71 Hz, 1 H), 7.09 (dd, J=8.50, 3.00 Hz, 1 H), 7.21 (d, J=8.80Hz, 1 H), 7.73
(d, J=2.71 Hz, 1 H)ppm. MS (DCUNH;) m/z 254 (M+H)", 252 (M+H)".

Example 20B
[6-(1H-Indol-5-y])-pyridin-3-yl]-[{endo)-8-methy!-8-aza-bicyclof3.2.1]oct-3-yl]-amine
The mixture of Example 20A (250 mg, 1.0 mmol), 5-indolylboronic acid (Rsycor,
241.0 mg, 1.50 mmol), bis(triphenylphosphine)palladium(II) chloride (Aldrich, 10.0 mg,
0.01 mmol) and biphenyl-2-yl-dicyclohexyl-phosphane (Strem Chemicals, 11.0 mg, 0.03
mmol) in dioxane/EtOH/ 1M aqueous Na,(COs (v. 1/1/1 3 mL) were heated and
microwaved to 130 °C and 300 watts for 15 minutes in an Emry™ Creator microwave.
The mixture was filtered through a syringe filter and the liquid was purified by
preparative HPLC [Waters XTerra RP18 column, 30x100 mm, elating solvents, MeCN /
H,0 (0.1 M aqueous ammonium bicarbonate, adjusted to pH 10 with ammonium
hydroxide) (v. 90/10 to 10/90 over 20 min.), flow rate 40 mL/min, uv, 250 nm] to provide
the titled compound. 'H NMR (300 MHz, CD;0D) 5 1.88 (d, J=15.20 Hz, 2 H) 2.05 -
2.18 (m, 4 H), 2.18 - 2.31 (m, 2 H), 2.37 (s, 3 H), 3.26 [s (br.), 2 H)], 3.60 (t, ]=6.44 Hz,
1 H), 6.49 (d, ]=3.05 Hz, 1 H), 7.05 (dd, J=8.82, 2.71 Hz, 1 H), 7.24 (d, J=3.05 Hz, 1 H),
-46-



The fractions of the desired product were coll ected
and concentrated under reduced pressure and the

wo e®irdsm3onas stirred in Ether/Ethanol (v 10/ 1, P&r/msio)7/068930
at roomtenperature for 16 hours. The m xture was

fiil fer Vigd i & trdf .U t | ]
7 42&&&‘%3‘%8‘*%&@1 Q60 o o gl sy OB, PSRyl 333
(M+H)T' , 2 H, 4.93- 507 (m 1H, 6.96 - 7.07 (m 2
, 7.73 - 7.86 (m 311), 7.88 - 7.98 (m 1 11), 8.32
(d 3=3.05 Hz, 1 11) ppm M (DA/NH3) mz 310 (M+H) +;
Anal . Calculated for C MBYF= 30 CF3C211 C, 49. 58;
4.46; N, 7,53. Found: C 49758, H, 4.36; N, 7,44,
[6- Ebwcé-ﬂﬂ)-ﬁwzdm -3-y1]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1Joct-3-yl}-amine

{6- Rendo) - 8- Met hy1- 8- gf& g gfl %és 2.1l oct - 3-yl oxvl-oV
ridin-3-yli -1Hindol anple 1 7A

( eﬁ@@kéﬁtl6§b§ﬁ?&i@p192mﬂlGDI%gg/(b Ay pEtioMe B0 mﬁr,)mtcy
clo[3.2. 1] octane Tr0|ne (Al drich, 282

ambiayf tePnperadiie wasdreated atléw hﬁ/ﬁmmal@ If{f»‘l(iAh dicxere ((ZomLeg 0

YRR e R R i A e

cn;b%b)q? RGOS, (4289 588, HA 241)mmn) 2. smm mpx}, arse -\eess (@i, |2rzr1)ea 84 (s,
60C for additional 10 hours hen concentra

3 Hlﬂﬁ&ér(t,rieﬂdéeﬁii piBs3 A7 & (brhe Hb&r@lﬁé Jm%mdﬂéws]oﬂ%go‘lq ?141 (m,
1
IH)C?'%'?(ghr ri @p?g e glrig%inl ?@bragt?(%ﬁg\ms??g%c\g’n??g?ri 5, 8.06
(d, Jed dié;ﬂi 30%); edﬁqa eS0T aN Y fren. tMSI(BOg/Mﬁanﬂ AsagM-+H).
urifie chromat Qqr a
Ancflisiopision TorCabat A0 TBCh 35S HiCkee 2 b W: Nebbdty

119 271-1), 2.02- 223 (m 6 H),
Fougd: C%gﬁlg{@lﬁl??g% (hr . ),)2 H, 5.16 (5, 5:5.H)26
6,70 (d. J=8.82 Hz. 1 H). 7.77 (dd, 5=8.81,

271Hz,’1H) 8.16 (d, 5=2. Hz, 1 H ppm M
(DCYNI - 13): 299 ( M+H) 4, F, Exanple 17B 5-
Iy =4 i

p -3y e mxture of the
product from Exarrple 17A fymaeteryy, 0.50 nmmol ), 5-

P sy A G e 28R3 gt S8 i ek s pporonic

amd\dAl&rlcm—)l 8% g\dll Q&Qﬁtﬁélﬁ witke traéd Sbifdigttoahe %c@uﬁ*@éutﬁﬁed in

hours according to the prqcedure of outlined

Examplinp fepoyiie thaitle ¢anproupd.o HAMRAG0 ;MHHQB@BW 2.14 - 2.57 (m,
t r 8 1
o HREEPEG) e RO LN AL S X110, % 1 00, 208789
J=1.36 Hz, 1 H), 7.13 (dd, J=8.65, 2.88 Hz, 1 H), 7.54 (d, J=8.82 Hz, 1 H), 7.68 (d,
J=8.82 Hz, 1 H), 7.72 - 7.79 (m, 2 H), 7.99 - 8.07 (m, 2 H) ppm; MS DCUNH;): m/z 334
(M+H)".

= D
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H20 (0.1 M aqueous ammoni um bi carbonate, adjusted to

pH 10 wi th ammoni um hydroxide) (v. 90/10 to 10/ 90 over
wQ@omisroyg flow rate 40 nmLimn, uv, 250 nnj. NMPE/{SD07/068930

MHz, CD30D) 6 2,01 (d,1=14.30 Hz, 2 H), 2.06 - 2,28

(it, 6 H, 2.34 (s, 3 H, 3.17 -3.26 (m 2 H, 5.19

(t, J=5.26 Hz, 1 H), 6,49 (d, 1=237 Hz, 1 11), 6,82
(dT848l—|z| H) , 726@&@1&__2205%& 1 H, 7.31 (dd,

J=8 OE%VL'IELRI]EO] 5 Y-

J---2| 031;% R RN bt 334 (M11).
e

5- :Tdae prasueiof Bxampld 2041 (1804m8, %‘i?clym%)f@dzhelm@duct@f xample

7A %ggﬁ{& ﬁ I3 {S}Ex]i ereltl_lsglz{i%gac(:ﬁﬁh%t%ttﬁg ﬁrg%‘e@{? ?ut z?ewg':example IB

to pilovRidtRekiNd Edingfual Um eauR| (900 M}ﬁct@mﬂwm 2P 82 (m, 8 284
TsOH H20 (Al drich, 38 0.2mol) in 'a mxture of 2

(s, 3&%)@@{88&&605 93 HZL gaa; bﬂ@n? s (heat2ddlk 7(06 (pil) Hat7. Gl .86 (m, 3 H),

s PRt R A ghte S a0 U RedERAG ms

Dcmﬁmot ﬂﬁz &Me(mmtﬂ"*”se mmmmhtedfdr N:L}%gﬁ;%gg@md\ﬂyc&ﬂ 0.70
- S
NH@Pbgﬁéﬂﬁlirﬁle\M)% é:OEVdH)@ 417162rﬁ1 I, 6452 (d,
3=339 Hz, | H), 7.13 (d, 3=8,48 Hz,! H), 7.23 (d,
J=7.80 Hz, 4 11), 7.35 (dd, 1=8.48, 2.03 Hz, 1 H),
7.49 (d, 3=8 48 Hz, 1HE§ gm(d 3=8. 14 Hz, 4H)
» 54 1

6- ZgQLn(s i ;ﬁ: 8[12;% E
Anal , Cal cul at ed for czl%gg,&go 2 20. C7H8803 2 OO

1120: C, 58.42; H 6.01; N, 5,62, Found: C, 58,02; H,
5. §he Nroduetdf, Eﬁnmiml% IUE?.S mg, 0.51 mmol) and the product of Exampie

nzor pi t hj oph i n-2-yl oxy) - 8-m
sa GPRgtH BR45anch W&&%F%’%‘te‘g el g dite st
to pﬁﬁﬁie the tlt]e com% ound. 'H NMR (300 MHz, CD;0D) 6 2 11-2.55 (m 8 H 2.79

(endo enzof hl t hi ophen-5-yl -pyri di n- 2=yl oxy

(s, 3nd: B 3(3,135331{3 1 H), 3.85 [s (br.), 2 H], 6.67 (s, 3 H), 7.13 (dd, J=8. 65 288
Hz, 1 H), 7.59 (d, J=8.82 Hz, 1 H), 7.70 (d, ]=8.82 Hz, 1 H), 7.90 (dd, J=8.82, 1.70 Hz, 1
H), 8.04 (d, I=2.71 Hz, 1 H), 8.09 (5, 1 H), 8.18 (s, I H) ppm; MS DCI/NH;): m/z 334
(M-+H)"; Anal. Calculated for CoHasNs1.50 C40,Hy 1.00 NHLOH: C, 57.55; H, 6.32;

N, 15.49. Found: C, 57.46; H, 6.26; N, 15.55.

Example 24
idin-3-y11-[(endo)-8-methyl-8-aza-bicyclo{3.2.1]oct-3-yi
fumarate
The product of Example 20A (130 mg, 0.52 mmol) and indole-4-boronic acid

{(Apollo, 165 mg, 1.0 mmol) were treated according to the procedure outlined in Example

8 to provide the title compound. "H NMR (300 MHz, CD;0D) § 2.16 - 2.60 (m, 8 H),

2.84 (s, 3 H), 3.76 (1, J=5.76 Hz, 1 H), 3.88 - 3.95 [s (br.), 2 H], 6.69 (s, 2 H), 6.70 (d,

J=3.39Hz, 1 H), 7.14 - 7.32 (m, 4 H), 7.40 (d, J=7.80 Hz, 1 H), 7.68 (d, J=8.48 Hz, | H),
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bi eysl 013. 2. 11oct ane The m xture of Exanple 17A
(150 ng, 0.50 mml), the product of Exanple 10A (197.0
worgo7A@370% mol ), Pd(PP113)4 (Al drich, 6,8 ng, BCD082007/068930
nmmol) and K2COB (2 M 1 -43- nlL) in dioxane(4 nL) was
8.0 og@Sﬁeﬁ ACAPhShHMASIBCHREL P D% 89y a-+AYt | AR&dChiBulated for
GEE Iy ﬁﬁﬁ’rh 3P E Iﬂ?‘i,e}éﬂ%s/céleula ed for

| e e title product was pur

Czli‘ﬁmﬁpéﬂﬁf 4@@1‘11-‘9’9@1‘{2%@3@ 5RT Bin 6.1RPL81 & 96. uReund3 @ HAGONH)
617'-3#\]“; @g solvents, MeCN / H20 (0.1 M agueous anmmoni um
) nate, adjusted to pH 10 with amoni um
hydr oxi de) (v. 90/10 to 10/90 over 20 mn.), flowrate
40 nmib/mn, uv, 250 unj NVR (300 MHz, cD3oD) 8 1.99 (d,

Jr-14 50 Hz, 111) o@..._ﬂ@@_(maH) 233(s 3 H,
] aé' « d

I8 48, 130Hz’1H),761(d 355’ 43 Hy 1H) 7.91 -
8.09 (m .3 H), 842 (d, J=1.70 Hz, 1 H ppm M
(DC1/141-12) mz 351 (Mn’pl e 18E3

(eﬁ@!@oé éél@rcﬂ- i aioh-8d Y { .. : %c\él'b%ﬁ i

product of Exanpl e 18A grﬁﬁumggst@ 17 mml) was treat ed
ptol ue ul fgni e acid te Ts0l11.1120

r"?sﬁ fureg fnaxo" -agarp %@5@ Afog e B G oo peggitert-butyl

ested (ff@tﬂ{aol?@f)%l 1%, Bahﬁﬁm  WPH10BGHERNE (Panithd &ﬁﬁiﬂ@ﬂbh 26? 17.1

tenperature for 10 ours according to the procedu
mmelit 4Rl (&Iﬂi)@)@aﬂ'p‘ﬂéﬂﬁc 161?@ 1 ntroelp andSaBH(® At e dAtdich, 6.59

g3 E;%&Z Ihg (Eig rrﬂﬁ) waf S a%aénE!le'\{R?&gﬁqgtu%E lgggurg

accdrﬂm% ltﬁﬁlepréjce@@re(dﬁlln%dl'ﬁ Exﬁn 9 2()?\1" Th-ETﬁlé%oﬁEouﬁd ﬁ)as })mnﬁed

=8.82 Hz
by clzm@w&p%ﬂa hﬂzane1E$Ac 5055 (B,d 0 4@3:8 HLBIME (WD MEz, 1

ol €6 (Ho 35305, el B4 21308 R P 2

(m, @}987 Odwd i=g. %83205 ﬁ%?o ?"ﬁ_{lz 7%% 44 3§8 541H(zd@ 54{)27 98 (&& 1=4.30,

3. 10@1 &J‘-JIOED %&H(&ﬂ@z@ﬁa@%ﬁbg of. (9101=@ SJ iHO)G 8420, 7=¢,37 Hz,

o.sﬁf@éﬂ.@%@%@@zédﬁmﬁﬁuﬁqg(ﬁ+ 1.44; H 5.63; N,

{6-1(exo0)-8-Methyl-8-aza-bicyclor3.2. 1loct-3-yl oxyl - py
ridin-3-1/1}-1Hindol e firmarate
Example 258

[{endo)- 8-Aza-bicyclo[3.2.1]o¢t-3-y1]-(6-chloro-pyridin-3-yl)-amine
The product of Example 25A (2.92 g, 8.7 mmol) was treated with trifluoroacetic

acid (5 mL) in dichloromethane (20 mL) at ambient temperature for 4 hours, The mixture
was concentrated under reduced pressure and the residue purified by chromatography
(Si0,, CH,Cly : MeOH : NH3'H,0, 90:10:2, Ry 0.10) to provide the title compound. 'H
NMR (300 MHz, CD;OD) 6 1.71-1.94 (m, 4 H) 2.03 - 2.22 (m, 4 H), 3.42 - 3.64 (m, 3
H), 6.98 (dd, J=8.82, 3.05 Hz, 1 H), 7.14 (d, 1=8.14 Hz, 1 H), 7.65 (d, J=3.05 Hz, 1 H)
ppm. MS (DCI/NH3) m/z 238 (M+H)", 240 (M+H)".

Example 25C
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Exanpl e 19A

f exo) - 3- (5- Brono- pvri di n- 2-vi ox0- 8- net hvl - 8- aza- bi cycl
wWo@p@723703oct ane The noduct of Exanple 7C (721remyyusSimoA068930

mol ) and 2, 5-di brormpyrldl ne (1.66 -44- g, 7M mml)

= '%%o

5 %32 px%g@%&@r%ﬁ@g&%ﬁszOA ég@ nﬁgni (Blnh%xl) 3~;ﬂ&ol§139r031d'ﬁ)cad (Rsycor,

241.0 ngg, 820Hnmotn bzs(}np%mnylgh@s@hme}m@a@gm(ﬂ) th qlﬁe (Ag}dqq)h 10.0 mg,
0.01 (n;%agb) 1%_%'&1 E@ﬂ}e 0 _|-_)i1~(3lgyclfghe%)l%ho¥1§xa§1@%t/rw)hem%%%7 11.0 mg, 0.03

mmcﬁ%ﬁfﬂlbﬁan%%o}ﬂ 1M agueous Na,COs (1/1/1 3 mL) were heated and macrowaved

5-(6-[(exo)-8-Methyl-8-aza-hicygld3. 2. 1]oct-3-y V-l -
to LI/7G end 30 watts fpui%ath@s in an Emf‘rhe ?aéf& &CTCHYWB( Oé‘d was
i e e

XTeﬁﬁQGH@ngnﬁmBDx nmlmm eEmagpd)leexﬂs e as\Hgﬁ)e(OtlHé aqliedug
NM .
anm%}gglprg ug:a&@n%t,(enadjgstf;;g\ﬂz Pl Jgwit gngxgnl'n?qzqﬂ h%drégz(u&:g}vgﬁw][gjfg 30/90

over"%) mﬁlz)g gow r%O(lhﬂ/mlg ﬁ'\g ’25@ nﬂﬁ It_tg pI%Q’QiB (tﬁ@( tztiedg@omp%uﬂ@l_l;H
NM& (BI)O Mst (“{33m:5 § m’ 9@ :H)? i, 44H) (:uzo 5282 (m, #), 171 (t)J=6.1

Hz, fofh 873 paieng2 Bt 1o 37 g o BT G583 3 dgﬁl}'.vz]l H),

41 tegh f -
"2 L SR 0 i g4 201 7
(d, TE3 7R HAEA U 7.9C,- 8507(E; 1 H) pﬁlﬂﬁMSN,D@T@H;) T2 319 (M+H)

Example 26
[6-(4-Amino-3-methyl-phenyl)-pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclof 3.2.1]oct-3-

vll-amine fumaraie

Example 26A
[2-methyl-4-(4.4,5.5-tetramethyi-[1.3.2]dioxaborolan-2-yl)-phenyl]-trifluoro acetamide

A mixture of N-(4-Bromo-2-methyl-phenyl)-2,2,2-trifluoro-acetamide (ref. US
2005-0043347, 4.23 g, 15.0 mmol), bis(pinacolato)diboron (Aldrich, 5.07 g, 20 mmol)},
KOAc (Aldrich, 5.27 g, 53.7 mmol) and PdCly(dppf):CH>Cl, (Aldrich, 203 mg, 0.25
mmol) in anhydrous dioxane (50 mL}) at 100°C for 72 hours. The mixture was cooled to
ambient temperature, diluted with EtOAc (150 mL), washed with water (2 x 25 mL).
The organic solution was concentrated under reduced pressure and the residue was
purified by chromatography (140 g SiO;, hexane : EtOAc, 80:20, Ry 0.6) to provide the
titled compound. "H NMR (300 MHz, CDCl3) 8 1.35 (s, 12 H), 2.31 (s, 3 H), 7.66 - 7.80
(m, 3 H), 7.90 (d, }=8.14 Hz, 1 H) ppm; MS (DCI/NH;): 347 (M-+NH,)".

Example 26B
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Exanpl e 20

16- (1H I ndol-5-yl)-pyridin-3-yll-f(endo)-8-nethyl-8-az
w@2drayoBo[ , 3. 2. 11oct-3-1/11- am ne bi s( hydr ochb@r/Usmh7/068930

Exanpl e 20A

(AI dri ch, 178 g, 20 r_@ )nefﬁmgﬁlt@ro pyrl di n- 3- yI am ne
(Aldrich, 2.83 g, 22 nmo g nhydr ous,

Al @h¢ ptodugtiof Exgmpisld Afid0)ma fb Name )@qd)ﬂ@ pradegtiof Fxample

T R Tl R ot g

to prowidb@ﬁ@@u@aﬁhﬁdmﬁdf P INMIR 3 9B OB, 0D) B0 ( 25% (@011 H),
ani ¢ solution was concentrated under

2 82r(éoﬁﬁbc¥ 4 Prlbasti16 Hind TDha 61 1% GorpRsh@>dbrhad Ty, 1-8.14

Hz, R @‘lﬁg@%@@ag‘mpﬁﬁ gpd%lé()dﬁsd%[\mg(sg%gzc N@ MagIL 11,

7.5388, I8 420z, 1=Hp262HA, -2 'H) Hz,A18) piEn 39S DGV NH; /2 2233(71\/1#}1)
2.60 (m 4 11), 2.81 (s, 3 I-H 365 (t, J-5.93 az, 1
H, 339 - 3,98 (ni, T-2,71 Hz, | 1-1), 7,09
(dd, 1=8.50, 100 Hz, 1 (d, J=8,80Hz, 1 H), 733
(d, J=2.71 Hz, 1 I—Dppmk%g—lv%%?‘%z/ NI 13) mz 254 (M+H) +,
REA H-Mtib -5 vhi-plieng i (end8B §-Bnetlivl-8-aza-bicyclo{3.2.1Joct-3-yl]-amine
6- (1H 1 ndol-5-y1)-pyridi _% 3- é%l Rendo) - 8- net hyl - 8- aza-
bi cycl of 3. 2. 11oct-3-1/11 The m xture of

Exanpl e 20A (250 ng, 1,0 mol ), 5-indolyl boronic acid
(Rsycor, 24L0 ng, 1 50 mml ),

bi s(triphenyl phosphl ne)mmﬁﬂ&( 11) chloride
ch 0. O %

m%ﬁﬁb@a (A;llan&h m;vs gQ 2@&1%11;1 ehd prfbrﬁicba(ﬁiqﬁﬁﬁ(AEiIQﬂalB 78 22
aqueous Na2CO3 (v. 1/ 111 nm.) were heated and
mmad) grepacee @c&orﬁmj@éh@p@e@ﬂ%w@n%m %mﬂl%%%éo Pfﬁwélﬁ the

RIS P RN E e TRl i

EtORy: Me€pa(\a iy EHEFLO),[ 306308 R 0>QISE)I Hi I\MR](SO@:MHHIMGOH D4) &

L 7oA nd B adbondz o SEDARet § SDphi 165 (W7 Rk .61

Hz, %@‘f &%48)548\’81 }%’2]19) 59 73(9/ 10 18482, 229) Sk N5 (Do §t2®7

provi the' titled conpound
(M-HH" M&R(I(B@D“ivll E-1z, CDBOD) 8 1,88 (d, J 15.20 Hz, 2
H 2.05 - 118 (m 4 H), 2.18 - 231 (m 2 H, 2.37 (s,
311), 316 [s (hr.), 2 H1, 3.60 (t, .1=6.44 Hz, 1 H),
6.49 (d, J=3.05 Hz, 1 Hgyard 1@§7gdd J=8,82, 2.71 Hz, 1
, 7.24 (d, J=3. 05 Hz,
[4-(1H-Indo]-5-yl}-phenyl]- [(endo)- S»methvl 8-aza-blcvclo[ 3.2.1]oct-3-yl}-amine

fumarate

The product of Example 27A (134 mg, 0.45 mmol) and 5-(4,4,5,5-tetramethyl-
[1,3,2)dioxaborolan-2-yl)-1H-indole (Aldrich, 198 mg, 0.81 mmol) were treated
according to the procedure outlined in Example 8 to provide the title compound. 'H
NMR (300 MHz, CD3;0D) 6 2.16 - 2.60 (m, 8 H), 2.82 (s, 3 H), 3.72 (t, I=5.76 Hz, 1 H),
3.89 [s (br.), 2 H], 6.44 (4, ]=2.37 Hz, 1 H), 6.66 - 6.74 (m, 5.3 H), 7.21 (d, J=3.39 Hz, 1
H), 7.26 - 7.32 (m, 1 H), 7.35 - 7.41 (m, 1 H), 7.46 (d, ]=8.82 Hz, 2 H), 7.67 (d, J=1.02
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7,42 (d, J=8.48 Hz, 1 H), 7A9 - 7,64 (m 2 H), 7.95

(s, 1 H ppm M (DO N1-13) mz 333 (M+14)1. Exanple
wWQ0i87/1$7030 PCT/US2007/068930

6-(111-1 ndol-5-vl)-pviidin-3-yl]-1(endo)-8-nethvl-8-az

pie, TR v DY DTV Eziole B0 e G A ey 1.5

QO&LOAG ds1d3; 91, wlob: Rt 3.88bEeNNd: tEM3eR H 60y 8t Reat ed
4M hydrochforl c acid in di oxane ((B inL, 2.0

rmol) for 10 hours. The title conpound was obt ai ned by
filtration, 1H NNR(SOOEMOD) 8 2.25 (d, 1-15,65
Hz, 2 H), 2.32- 233 (m 54 - 164 (m 2 H)

[2{ B4-Th&zoB5 8- phidn B3 (ehdo)3= el Bzaza bidyclof 3.2 3 1&T-3 ] -amine
(hr.), 2 1-1], 6.63 (d, J=3.07 Hz, 1 F), 7.40-T41 (m
1 H, 734 (dd. J=8.60, 1fwmamte 1 H) 742 (d, 11=8. 60

L e N e
5A (383 gyt D8 JmmolAnats tr@atdadcatdérg thahe mamemnai RERaGIple 8
to p@z%@jﬁg&le tgiwunizfli%\@éR (%ﬁgﬁg{%l C?_]é%)%% 62 OHP d2 GF(m 8 H), 2.82
s, 3}@_ gBenzaty 99!%51 Hi) 3.89 W4 (b, - B, y bl en@R)s 8y, medshyt 52 (m,

aza-bi cy Toct - 3-vIi-am ne fumarate
2 H)Tﬁé?.pr?cﬁﬁ{m, lciﬁ) E>5§rrri?l @& @A L3837, 1 HRA. Gﬁ]ﬁsl ) Hapgm; MS

DO, Al B2 el baeutig ot Coimuad b R gt

5.98 N, Exanplrgusi: t© dwmy Hde oghy, 1i.bhe conpound, |HN I\/R
(3060 MHz, CD30D) 6 2.14-'257 (m 8 H), 2,83 (s, 3

H) | 174(t|—593Hz 1 H, 3.90 [s (hr.) 2 1-1],
6.69 (s, 2 H), 6 89 (d J= HZ, 1 H), 7 13 (dd,
J=8.65, 2.88 Hz, 1 H), fPi%éE%?QJEsssz 1H, 7.68
[(efdo)- SJM%th&P-SHan—bich)OI 3.23boct-B-VIB4-(h-mathi)- 1 H-And8-5-8) - @henyl]-

(tn, 2 H ppm M DCHNH2): mz 334 (MtH)' Exanpl e 22
f (endo) - 8- Met hy1- 8- aza%ﬂ%&% 2.1l oct - 3-y11- [(:(2-t

ri f’Ilhlé%@&ﬁ%{ QP’IIZ}EaH_Ihé B0 %IZEE’ ﬁ‘lé,) (0.43 mmol) and N-methylindole-5-bororiic
acid (Frontier, 142 mg, 0.81 mmol) were treated according to the procedure outlined in
Example 8 to provide the title compound. "H NMR (300 MHz, CD30D) 6 2.12 - 2.63 (m,
8 H), 2.82 (s, 3 H), 3.72 (t, J=5.93 Hz, 1 H), 3.80 (s, 3 H), 3.88 [s (br.), 2 H], 6.42 (d,
J=3.05 Hz, 1 H), 6.66 - 6.74 (m, 4 H), 7.13 (d, J=3.05 Hz, 1 H), 7.36 (d, I=1.0 Hz, 2 H),
7.46 (d, J=8.48 Hz, 2 H), 7.67 (1, J=1.20 Hz, 1 H) ppm; MS DCI/NH;}): m/z 346 (M+HY'.
Anal. Calculated for Ca3Hy7N3-1.10 C4O4Hy: C, 69.55; H, 6.69; N, 8.88. Found: C,
69.29; H, 6.76; N, 8.85.
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pyri di n-3-ylFam ne bistrifluoroacetate The

product of Exanple 20A (130 ny, 0.52 rnnol) and the
weemdas3dof Exanple 7A (262 ng, 0.84 mmol) werBECT/USRDEEES930
according to the procedure outlined in Exanple 1B to
provide the title conmpound, IH NIVIR (300 Mz, CD30D)
62.17 - 2.62 (m 8 H, 2.84 (s, 3 H, 3.82 (t, J=5.93
Hz, I H, 3.96 Is (blt)Exﬁn 307.06 (s, 1 H, 7.63 -
780(m3|—|)i795(, 2 Hle) 806(d

DCUNH3): mlz 401 (I\/H-H)+ . %al cul at ed for
A 70Nl L401-1: C, 47.75; H,
4. ZTHé pMdudt cﬁ”%xaﬂprA Q294ﬂ@%44Hntl)9ﬂld 2MenBo[bfthiophen-5-yl-

4,4,54mwmg—iw.]%wwwa@. PMavbudas) 88 mee OryImmol reredted

D B 515 e BB o g i
NMtEgh(tFﬁﬁllse/EIégmgﬁ)ﬁ orgl7 OZ_.g@r(m'{ﬁ)H)), gD 6, B Eﬁf& é’dftabgﬁg?&iﬂmgl H),
son L BRSBTS TR BB 95 405,

H), f@% g? rEk)zs H% Y?{g(fﬂm&i 'Jl)=1 76 H7z31 (H) ppﬁr@i%@)dclj%\m,% ﬁi')z; 349

M+H)88hw Faicmatcc) formﬁ@zm@s 1338:233@2%& 0161@3 H; 529; Nds 91
8 O (dd, 3=8.82, 1.70 Hz, 1 ,
FO“’?O‘Z{%‘ 5%%1?1%%%@,( 8.09 (s, 1 H), 8,18 (s,H)l 1-1)

ppm M5 DC/NH3): mz 334 (MtH)t, Anal, Cal cul ated for

C20H23N3. 1. 50 C404H4' 1.00 NE140H C, 57,55; H 6 32;
N, 15.49. Found: C, 57.&Zsample3d 26: N, 15.55. Exanple

a- bi cycl of 3. 2. 1loct 3- Vlfmﬁﬁ[ﬂaﬁae f umar ate The
product of Exanpl e 20A (130 ngy g}; 0.52 rnm)@)
nddr erofugeidinasmple 2 1A (Wsoned)-4a mohpnd- %sértytramtbyl*

T

accadihg te t12.phefione dBitlhied 12 ERdmpls,8 18 prvidBthe itl¢ ompemd/ 6H
rooat ik x5 bl L B, 2255, 12002080 1
3.88(@ (b2 1806.65 - 6?76*(%, 4108 86 9d, 1338148, hizn), 2.4b) 7.5248r, 4 H),
7.69 - 7.75 (m, 2 H) ppm; MS DCI/NH3): m/z 333 (M+H)"; Anal. Calculated for
CoyHaN, O 1.15 C:04Hs: C, 68.57; H, 6.19; N, 6.01. Found: C, 68.42; H, 6.17; N, 6.02,

Example 32
[4-(1H-Indol-4-vl)-phenyl]}-[(endo)-8-methyl-8-aza-bicyclof 3.2.1]oct-3-yi]-amine
fumarate

The product of Example 27A (125 mg, 0.42 mmol) and indole-4-boronic acid
(Apollo, 131 mg, 0.81 mmol} were treated according to the procedure outlined in
Example 8 to provide the title compound. "H NMR (300 MHz, CD;0D) 6 2.11 - 2.68
(m, 8 H), 2.83 (s, 3 H), 3.74 (1, J=8.31 Hz, 1 H), 3.89 [s (br.), 2 H] 6.58 (dd, J=3.39, 1.02
Hz, 1 H), 6.68 (s, 2 H), 6.74 (d, J=8.82 Hz, 2 H), 6.99 (dd, J=7.12, 1.02 Hz, 1 H), 7.08 -
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8.06 (d, J-2,71 Hz, 1 H ppm M DA/NH3): nilz 333
(M+H) +; Anal, Calculated for C211-124Nc 1.40

wWEAD4A3#%30. 90 H20: C, 6250; H, 6.19; N, 10. 96.PEDUSIHNT/068930
C, 62,40; 11, 6,17; N, 11,04. Exanple 25

7. 15;(f e§ 7%33&9@ R'e) ‘i[@ﬁzy(&’%&iz%z“}%)( 4R iBdk g 2

am fie

H) p(oﬁml@s mmﬁ{mm D}zr(yﬂ}@) nABaiyd“anmiam)i 8- @zH> HI,cy.00 0L, H.:
1lloct anel - boxyfic acid tert-butyl ester
C, ﬁsmg By 6P 3% %%9 Found C,70.17; H, 6.69; N, 9.58.
3- 0x0- 8-aza- bi cycl o[ 3. 2. 1] oct ane- 8-car boxylic acid
tert-butyl ester (FI uka, 350 g, 15,50 nmol),
6- ehl or o- pyri di n- 3-yl anBaemplél3dri ch, 2.20 g, 17.1

W‘l g! ﬁé % (anEy[grgus Alidr!]_gcgZa 16;§5LgI 1]]%6t gl@ )
(40 m.) was stirred at a@{%ﬁg{e tenperature for 15
hours according to the procédure outlined in Exanple
20A. The title conmpound was purified by chromatography
(Si 02, hexane : Et0Ac, 50 : 50,13.1. 0.40), NMR (300
MHz, CD300) 8 L41 - L56 (m 9 H), L58 - 2,90 (m 8 HI)
413 - 433 (m 1 H) 4, ﬁxam A (m 2 11), 7.00 (dci,
3=8.81, 105 Hz 5H) 3814Hz 05||)
726(3cRrpmo- ethvi &aza‘rblw

o Jifnete B9k ot s ﬁw@) e’h*?avia’%w%ﬁ?éédm%%%%@w

treafed acqréing Bthk (peduddyre outlined in Example 20A to prowde the title
8- Aza- i cycl 013.2. 1l oct-3-y11l-(6-chl oro- r| di n-3 gd
comam!rrﬁe The tlteCPH@OB%a@at)%ﬁedéwa%%a@smp@z 310, BiOAc

lﬁ)zo ﬂ%‘%@t ?(2*3@3' | n9§2§]a 2 'M{%CWO@DWWE‘ 2.23

|‘or onet |et tenperature f
(m, BdDr .29 98 H, 2tlde(wgs2 Ehricehtr toed Hmdet), belbudeil (ddd

-5 86580 o 1 it S AP ). 5 1005t B HEA g s
O d@t(ﬁﬁﬁfti @@q@pund 11-1 NMR (300 MHz, CD30D)

2.03 - 2.22 (m 4 H), 342-164
(m 3H) 638(dd J882 3.05 Hz, 1 H), 714 (d,

J=8,14 Hz, | H), 7.65 ( J=3 Hz, 1 H ppm M
(DA /NH3) rn/z 238 <MM%m MH) t
[3-(1H-Indol-5-y}-phenvll-[{endo)}-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-amine

fumarate

The product of Example 33A (128 mg, 0.43 mmol) and indole-5-boronic acid
(165 mg, 1.0 mmol) were treated according to the procedure outlined in Example 8 to
provide the title compound. "H NMR (300 MHz, CD;0D) 6 2.19 - 2.61 (m, 8 H), 2.81 (s,
3, 3.75 (t, 7=5.76 Hz, 1 H), 3.83 - 3.92 (m, 2 H), 6.47 (dd, J=3.05, 0.70 Hz, 1 H), 6.55
(ddd, J=7.10, 2.60, 0.70 Hz, 1 H), 6.68 (s, 2 H), 6.89 (t, }=2.03 Hz, 1 H), 6.96 (ddd,
J=7.80, 1.70, 1.00 Hz, 1 H), 7.20 (t, J=7.80 Hz, 1 H), 7.24 (d, J= 7.10 Hz, 1H), 7.34 (dd,
J=8.50, 1.70 Hz, 1 ), 7.39 (t, J=8.40 Hz,1 H), 7.74 (dd, J=1.70, 0.70 Hz 1 H) ppm; M3
DCI/NH3): m/z 332 (M+H)+; Anal. Calculated for CpaHasN3-1.10 Cq H304°0.40 C4HO5:
C, 68.03; H, 6.65; N, 8.50. Found: C, 67.68; H, 6.85; N, 8.78.
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f (endo) - 8- aza- bi cycl 013. 2. 11oct-3-v11-16- (1H i ndol - 5-v
1) - pvridin-3-vl kam ne The product of Exanple 20A
W@ 280/13m30 1, 0 nunol ), 5-indol yl boronic acid ( RAYDU$2007/068930

241.0 ng, 1.50 mmol ),

bi s(tri phenyl phosphi ne) laym(1'1) chloride

(Al drich, 10,0 ng, O. Ol‘E—?hT&Mnd

JBL(EBEBMI:)MW)LM@WM( eplexy-melthoSpdrarec i B 2rhlédreryit-amine

11.0 ng, 01)3 nmol) in gi oxane/ Et OH | M aqueous Na2CO3

(1/1/1 3 nL) were heat CEldiCcr owaved to 130C and

30 IR

o SRl gl A £ A T RRA o, i
(Apdlid, 168 nmnd. Otrhol)iveane tteanataqaurduﬁg wedhbyropedpapatlinedinHagple

18 b gyl e HiseRmpoviso Lo R S RAH hed T 264 (m, 810,

=8dpYst ad1yt 9.8913%31%h, W K} 6B, 2 H), 6.92 (1,
281%%2?3@%@%. 93/%1 )t) 13/ 90 g{\%}er 2’8 mn. 7U(]fmow)rate(

J=2.40Hai 1 bi)n6.99(dt, BRI AP0E, pribvi ety Ird .- iﬁllﬁlaéoﬁh dridoub (m,

2 0t PRS0, g S0P Gty g ol g

for @Qﬁgmrnwmmozﬁ -#80 EEHH3€263861H4, 6.18;H0,.8.47. 1IQJund C, 62.85;
(dd"1-8.82, 3,05 Hz, 1 H), 7,25 (d, J-3.05 Hz, 1 H),
H5798421§&5J 8,48 Hz, 1 H), 7.56 (dd, 3=8.48, 1.70
Hz, 1 H), 763(d,J:848Hz 1 H, 7.92 - 8,00 (s,
11-1) ppm M (DA /NH3) mz 319 (M+H) Exanple 26
6- (4- Ar ni no- 3- net hyl - ph@&syble®ér i di n- 3- yll [(end6) 8-m

t hyl - i £3.2 1j0ct-3- v1l-
e oy, g Nicthol-S-aza-bicvdlors 2. Noctd-ylcgyl-p

2- et hyl - 4- (4P f_f%t@rénétﬁ%glr%?Eﬁcib‘!’e“c&ﬂ@brgﬂc@ta?é(abor ol an- 2-y

| kphenyl | -tri A m xture of
N- (Tdae@mimt@f Tvetnip)é 1 A{8NyE) 0.25 2ufel) pind thepratuated Brngde 7A

0043347, 4. 15,0 1) ... .
ot BOREERT R GIFd BUrcrdnat di Prae PR gmple 18 10
pro dfé%“@le(tﬁﬂe%inﬁbumﬁ 'ZNSIR é@o?\aﬁémk)bws! 22 2.67 (m, BH) 2.86 (s,
PACL2(dppf): CH2C12 (Al drich, 203 mg, 0.25 mol
3 HR A0l sHpOw b, 1 50- ) (a1 EOTTOF i A0 HGrshD), The @

oS H iS850, STRL 9% O REDE: i LN o

=0 HDe1,0N BN 06 %6/ JeH I36THAMAH GRS VS l[I(!INHQnﬁh% 40e0eely; Anal.

pressure and the residue was puri f

(“ai@ﬂat@%ﬁir@rfépﬁﬁéplhw@sﬁbﬂ (ﬁe%@zmeH 3{%0%9 780Found: e,

de the titled conpound, |HNVR (300 MHz,
50“‘%:)%)133;995 %E 12 H), 231 (s, 3 H), 7.66 - 7.80 (m
3 Fl), 790(d 38 14 Hz 1 H) ppm M5 (DA /N 13)
347 (M - NELO+-

f 6- (4- Ani no- 3- et hyl - phé#EPle3f i di n- 3- v114(endo) - 8- ne
Wl 88 %AvBING Y. 8194 Bicc1d) L8 1 Todt-3 WAk VA A B RAY. 816 ndole

fumarate

The product of Example 7D (129 mg, 0.51 mmol) and indole-4-boronic acid
(Apollo, 161 mg, 1.0 mmol) were treated according to the procedure outlined in Example
8 to provide the title compound. 'H NMR (300 MHz, CD;0D) § 2.05 - 2.50 (m, 6 H),
2.66 (ddd, J=14,92, 5.76, 3.05 Hz, 2 H), 2.85 (s, 3 H), 4.03 (dd, J=3.73, 3.05 Hz, 2 H),
5.67 - 5.83 (m, 1 H), 6.79 (dd, J=3.22, 0.85 Hz, 1 H), 7.22 - 7.30 (m, 2 H), 7.37 (d,

-55-



The product of Exanple 20A (130 ng, 0.52 nmol) and the
product of Exanple 26A (277 ngy, 0.84 mmol) were

wo ewatigm3@accor ding to the procedure outlined i PCEKSaUpT/@8930
8 to provide the tine conmpound. 1H NWR (300 MHz,

J—-—3.ﬁ§ﬂ?i: 5{31734 }[@d, izh??’ Ié.% L g})? 542@8%8( ﬁwﬁ 1114% 59 0B (Z!l

J=9 8§ Hz61 Hj ppch; M&mmm m 15, (MEHY; Add, Cdlc@lagh for2 85

N O NS e Lo M I YA
11.70pM I\/SDCENI—B) mz 323 (MrH) +. Exanple 27 [4-
(1H 1 ndol-5-vl)-phenyl 1 -
Vendo) - 8- net hyl - 8-aza-bicyclo[3.2.1 | oet-3-yll- amne

fumarate Exanple 27A {4-Bro en3- endo- 8-neth
1-8-aza-hic ¢ 3 2 1]octMTropl none (Al drich,

5-{ 2f(£50)R -V M8 )hi ARIH[ . zhn%a@ﬂbkﬂ%%mﬁi Bifyﬂ}ﬁhﬂnlﬁdcﬂg Afnarate
22 mmol) were treated according to the procedure
outlined in Exanple 20A to provide the title conpound.

The title conpound was Elgg| ﬁ: g@lAby chr omat ogr aphy (140

g Si02, EtOAc: MeOH (v. 0), 50:50, Rf. 0,25).
1H NYR)-6-30WBrivids; vaHﬁ#E-DﬁixVﬁSJm&&vl-S &zzﬁ&c(fﬂdﬁ 322 H)Jctaﬁe 00

2. 22(rg 6 11). 229 (s, 3 11), 114 [s (br ), 2 I1],

3 e produstef e 76 (151 me, 56 hiradl) ands? 6 thpphiomp i
(Ald]ﬂg:%l( ?R/ﬁ_ %’?0 :l'fi_}ngEB;( gﬁ% E&aﬁ&ﬂ H EEOM@)g(tWJé Mégﬁ)ure &ﬁﬁnéd“%ample
1A thptavde ﬁaame'azomphpm NELNME 63000VIHR; @B OD) § 8-9822-46 @n,d H),

278653803 8573 0 38D M o5 g L By 71 (4 W BE BEY T % 78

(dd,3= 8%2?2 51 Przt mam tw|3{=13>% fﬁlm)%ﬁm/@b@mﬁw IhrzBidoi N

Al dri ch 198 nog, O. were treated
(M%I‘)Céi?'amgﬂﬂo t he procedure outlined in Exanple 8 to
provide the title conpound

Example 378
5-16-[(ex0)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-vioxy]-pyridin-3-vi}-1H-indole fumarate
The product of Example 37A (129 mg, 0.43 mmol) and indole-5-boronic acid

(Ryscor Inc., 165 mg, 1.0 mmol) were treated according to the procedure outlined in
Example 8 to provide the title compound. "H NMR (300 MHz, CD:0D) 6 1.96 - 2.62
(m, 8 H), 2.84 (s, 3 H), 3.97 - 4.04 (m, 2 H), 5.44 - 5.58 (m, 1 H), 6.49 (dd, J=3.22, 0.85
Hz, 1 H), 6.70 (s, 2 H), 6.82 (d, J=8.48 Hz, 1 H), 7.27 (d, J=3.05 Hz, 1 H), 7.30 (dd,
J=8.48,1.70 Hz, 1 H), 7.46 (d, }=8.14 Hz, 1 H}, 7.73 (4, ]=1.70 Hz, 1 H), 7.95 (dd,
J=8.65, 2.54 Hz, 1 H), 8.37 (d, J=2.03 Hz, 1 H) ppm; MS DCIUNH,): m/z 334 (M+H)";
Anal. Calculated for C;;H23N;0-1.10 C4H;04°1.00 HO: C, 63.67; H, 6.18; N, 8.77.
Found: C, 63.77;, H, 6.26; N, 8.64.

Example 38
5-{6-[{exo)-8-Methyl-8-aza-bicyclol 3.2.1 Joct-3-vloxy]-pyridin-3-vl}-2-trifluoromethyl-
1H-indole bisfumarate
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NVR (300 MHz, CD300) 5 2.16 - 2,60 (m 8 H), 2,82 (s,
3 H, 3,72 (t, J---5,76 Hz, 1 H, 3.89 [s (br.), 2

wd 1do7/187080 (d,.1=2.37 Hz, 1 H), 6.66 - 6.74 (NPCBU0BH/068930
721 (d, J=3.39 Hz, 1 H), 7.26 - 7.32 (m 1 H), 7,35 -

7 ‘ﬂw %Mﬁuct]of"]@xamzﬂé"@‘& t 29]1ﬁ§ 08‘23 1'5'?[10’]\?2315@5 (474 §§~t§t§iamethyl~
[1 3(2%9&&1?01‘0%&12 ylmrmiﬁucmmdthﬁ/bm{bz@ﬁ{?(:m@n&h 6559@4@410124mrn@1)

wer%ét’iaged %‘Eg’ﬁ@}'?&%jgé\l f)rfgéf%% 5 ndciai{lglrx & 6% t%plﬁgﬁgfsghe tl\{’le

coml ) BN (RO 1\&192@3;@19)/@*1 @Ez3 2?63 (ilﬁl@ 13y, ¥ R5(2W B 4.02 [s
unar at e Iér oduct of le 27A (134

(o3 HE Sty 56) (Bl AT LoD 6.5 (Erabis @25A¥k)2@8§ngng 1 H), 747

8 of e
-7 TR R TR s Pt e v, M aREREHS 1
ppm, NIS\INEIANEQ& IM:JZAOEQIDBGQD)” A§n£ aﬁcula@d@cﬁfﬁzﬂﬂzz&l‘ﬁ%2@824}1404.
& H)67 [s (br ), 2
C. S8y H64 ?N %§37 E‘?ﬂnds q—:l)569§ H559251’2 Q?ﬁ 7.52-
7.58 (m 111), 7,59 - 7.65 (m 1 H, 787(s 1 H,
8.04 (s, I H ppm M DA/M13): rniz 333 (MH) +;
Anal . Cal cul ated for CZEkmﬂéNABm 48 C404H4: C, 64.12;

98 by etl11'*s]ﬂ g' azanlzlo:lg'lvjc 0!' 3. 2Cl’iogt43~0](2)xv]1nwldsazm~3 vhl IIJLm ole

Rendo) - 8- Met hy1- 8- aza- bi gygh@fe3- 2. 1l oct - 3-v1144: 11- et
hyl - 1H i ndol-5-yl | - phenyl'T-"am ne fumar ate The
pr ddeproditt eidumpipde 2RA1Z928, O] nﬁaodBwamLmlea!nmith indole-4-

N- d
borsiy bardie ELea ISEa g e R et Pul BP9
meg, ;\%s%ml R vﬁs&&wﬁwﬁe@mm} funtdri a@fairrs@ g, 0.43\NMRof)300

according t(?&%%?%ce?lué o]f%xaxgap?esof Srg to give the title compound as white solid.
"H NMR (300 MHz, CD3;0D) & 2.05 - 2.49 (m, 6 H) 2.60 - 2.71 (m, 2 H) 2.85 (s, 3 H)
4.01-4.07 (m, 2H) 5.69 - 5.81 (m, 1 H) 6.69 (s, 2 H) 6.79 (dd, J=3.22, 0.85 Hz, 1 H)
7.23-7.29 (m, 2 H) 7.37 (d, J=3.05 Hz, 1 H) 7.41 (dd, J=7.29, 0.85 Hz, 1 H) 7.54 (d,
J=8.14 Hz, 1 H) 8.08 (d, J=9.15 Hz, 1 H) ppm. MS (DCI/NH;): m/z 335 (M+H)". Anal.
Calculated for CyoHNsO-1.2C404Hs: C, 62.88; H, 5.70; N, 11.83. Found: C, 62.90; H,
5.53; N, 11.79.

-57-



811), 182 (s, 311), 3.72 0, J=5.93 1-17" 1 H), 3.80

(s, 3 11), 3.88 (s (m, 2 1-11 6"42 (d, J=3.05 Hz, 1
wogo7a3®80 634 (m 4 H), 7.13 (d, J=3.05 Hz, 1P¢H/US200BE&8930

(d, J=1,0 Hz, 2 H), 7,46 (d, J=8,48 Hz, 2 H), 7,67 (t,

5=1.20 Hz, 1 H ppm M DO /N113): miz 346 (M1-11)

Anal . Calculated for C211-1271\13 1.10 C404H4: C,

69.55; H 6,69; N, 8. 88gxdmmedp C 69.29; H 636; N,

8. 85 Exanpl e 30 b | _ :

a- bi cycl 0[3 2 1loet 3'¥1 - etrlfluoroacetate
The product of Exanplem ng, 0 _44 nunol) and
2- henzo[ b] t hi ophen-5-y1-

4,4,5,5-tetranmet hyl -[1, 3, 2] di oxabor ol ane ( Maybri dge,
189 rrg 0.73 mml) wer accor di ng to the

H) U%d&Z\I;(, Ehe mﬁﬁh& pf &e]ﬁoc{uk:t frdmaxmpm 1&(24)0 mg, m 1[(15101)

was p&upiq’i ‘pq)th 67ndggylb0fpnygaceq ﬁ:roqpaz)zklel}ng% Zgé lg&d'gmp@

g ity e o ) o

MH;QN; 01231)71%)35 Eix—wz 5134; ?ETL\H 1B, :ago Fegsdm, CH)61.,308s, 3HI), 3.2348.35 (m,
2H)4 Leod Sl 1 180 G d=ip5 Eet £D) 5460 J=2 01 By bt 77 251
Ekigaf ?mgc} L3 HENE 1! PEYEd, 198 sEXBIPIES, 276\d, 538 301z, 1 H),

7.885s( AERL, 8 5(dt m efErhYH) ppiB; MISHDIAN) ahvard32 (YiHbenz of
uran (Maybridge, 189 ng, 0.77 nanol) were treated
according to the procedure outlined in Exanple 8 to
provide the title conpogigh 131;{)B\II\/R (300 I\/Hz CDBOD)
82.15 - 2.60 (in, 8 H), 3 H, (t, 1=5.93
HEz {5- @QM@BYH@MchOH 2f1;30@t~36510xn} mg}ra\gnzgyi}—ﬂﬁmdole

6.83 (d, J=2,71 Hz, 7.52 (m 4 11), 7,69
- 7, 75(3 (m 2 H ppm w@%@#ﬂ%’gﬁ) n12(333 (M4)E)+
Anq*he fea{&ubﬂgwnﬁi@ne&gﬁt@ﬂmﬂmzmaﬂﬂr&tecﬁmﬁ BA7;

N, 6,01. Fou 17 6. 02,
(Al(&)@ M;lr@@oxane 0.5 mL, 2.0 mmol) EtOAc (10 mL.) at am'blent temperature for

10 IE)IUBSf @%‘é‘;oﬁdgx?teé \%@E&i r@&\ﬁ:@f lpl%fsgtﬁ@ 9o PidtBidWhe &nirRngd! &Y

NMR (300 MHz, CD3;0D} 8 2,14-2,32 (m, 2 H), 2.26 - 2.49 (m, 4 H), 2.49 - 2.65 (m, 2
H), 2.85 (s, 3 H), 3.99 - 4.18 (m, 2 H), 5.07 - 5.31 (m, 1 H), 6.60 (d, ]=4.07 Hz, 1 H),
7.46 - 7.56 (m, 2 H), 7.82 (d, }=8.48 Hz, 1 H), 7.98 (s, 1 H), 8.34 (5, 1 H), 8.35 (d, J=2.71
Hz, 1 H), 8.55 (d, J=2.37 Hz, 1 H) ppm. MS (DCVNH;): m/z 334 (M+H)". Anal.
Calculated for Cp Hy3N;0-1.00 HCI-1.20 H0: C, 64.42; H, 6.80; N, 10.73. Found: C,
64.54; H, 6.61; N, 10.89.
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fumar at e The product of Exanple 27A (125 ny,

0.42 mmol ) and i ndol e-4-boronic acid (Apollo, 131 ny,
w®2®1/13m08d ) were treated according to the procBUUUS2007/068930

outlined in Exanple 8 to provide the title conpound,

1H NWR (300 MHz, CD30D) 5 2.11 - 2.68 (m 8F1), 2.83

(s, 3 H, 374(t J=8.31 Hz, 1 H),3.89 [s (br,), 2

11] 658(dd .1=3 39, E_&ﬁp.!ﬂ-._lll) 6,68 (s, 2H)
2 112r1 2~4v1)2 dgletosylate

14), 7,29 (d, J8,.14 Hz, 1 H), 751(d 1881I—|z 2
FO PRI ; Ms DaN113): mz 332 ( “; Anal . Cal cul at ed
for C221-125N3- 1.00 c&mm@sig 69.78; H, 6,53; N,
9.39. Found: C, 70, L7; . 89, {\I .9, 58. Exanple 33

| KLLH I ndol - 5-vD- t hyl - 8- aza- bi cvcl

0[ ’CTazhd: Scﬂ@fﬁcrﬁoﬁd hmﬂﬁpfi@zﬁlé (Ankieh Zx257p) 3 Ba0]) it f&n}%&@d&ﬁk
Tr opI none

Mol BABiGty 30 MES Wenalgvbadiy Sherﬁwtaonwé#\ébwwzﬂmmlde (Aldrich,
d
5 LSO i e R AREESS A ORC! AR, A8 e e

ound. 1 e conpou
stuwdmu afml:&ehtb@mpdmmrmdrﬂ pifegd \{nﬂﬂﬁatigaﬁd O, S, (A0 mIVe ORE

mix B HALSOIC Ao A 1 TGS e syt s PG S % 50 Tl The

com(vH{ed?extrgcsté'%vgre?bofi&n%ted|an@ tlée"tul’ézoon’]pogl)l% X\ﬁs f}lgnf%agi 15_5?-

chrohi)a,to@a;ﬁﬁr (STOLBLQAe/axBe FO/ kizy. Rw) 5@)p Hl NUER (B MHHSI‘DCI;,) 5

777 158 A1 873 0, e, 1 1) ppm; miz 174 (MY, 174 (M)

Example 41B

5-Bromo-2-1odopyrazine

Under N3, to the mixture of the product of Example 41A (7.50 g, 43 mmol) in
DME (anhydrous, Aldrich, 200 mL) was added CsI (Aldrich, 11.20 g, 43 mmol), iodine
(Aldrich, 5.52 g, 21.6 mmol), Cul (Stream, 2.52 g, 13.2 mmol) and isoamyl nitrite (34.8
ml, 259.2 mmol) at ambient temperature. It was then heated to 60°C and stirred for 30
min. till no gas evolution was observed. Afier being cooled down to room temperature,
the dark mixtures was poured into a flask containing EtOAc¢ (200 mL}) and saturated
NH,4C1 (200 mL), stirred for 10 min. The organic layer was seperated and the aqueous
layer was extracted with EtOAc ( 2 x 1000 mL). The combined organic solution was
washed with 5% of Na;5,0; aqueous (2 x 50 mL), brine (50 ml.) and dried over MgSO04.
The dring agents were filtered off and the organic solution was concentrated to provide
the title compound. "H NMR (300 MHz, CDCl3) § 8.50 (d, J=1.36 Hz, 1 H), 8.62 (d,
J=1.36 Hz, 1 H) ppm; m/z 284 (M+H)", 286 (M+H)".

-5G-



Exanpl e 33B

f3-(1H 1 ndol-5-yl)fphenyl ]-1(enclo)-8-nothyl - 8-aza-bic
woodoen®o2n 11oct - 3-yll-arnine fumarate A¢CTEUS2007/068930

product of Exanple 33A (128 ng, 0,43 mmol) and

i ndol e-5-boronic acid (165 ng, 1.0 nrnol) were treated

according to the procedure outlined in Exanple 8 to

provide the title corrpmﬁl 15[41(;N|\/R (300 MHz, CD30D) 8
2.19 - 2.61 (m 8F1), H)375t1576
Hz, (endpi)-3- -(5-ledo-pyrazin®- vlaxv)a&meth 8 clo

6. %Jéld?!l_p\}z, éhe’_ﬂrﬁ%mérg%g (e(ntdt)f g&%\iligéz\az@lq 1. % g 0161%%1 g) d;g% treated

h%fzas&(ﬂ%n %izul?)clddg@ﬂr;bli, 0.96 EH)I,O IﬂmBQ it THFXanh4:d8dhsHAldrich, 50

, 3 dd =8. )
L Fpion tcme@@retforﬂ—ls Bt proguck ofExampipd| BA 855 10 pgEmo)

o 08, Y e 30 e b e

querﬁaﬁe@ﬁfithH/atﬁr (6 &;L)NI‘hBrrﬁﬂureﬁwnnbnc@,tr a@d.afi8 theH; esxﬁu(ﬁﬁras Myrified
, 78. anpl 4 ,
by chisrpatasran a0 8 Qs ESRSH: MR NHRFLE: ABAU1 Re 2P piee
[1 mﬁT t h
thet:{tro uct o% gan‘p gog%\%ﬁ?l%?’éﬁ éoz‘j%o‘?? ]ﬁ)§§%’d2"84 5 H),
378|~nﬁ©5 QEQHQTSO?-CSQ@(TC‘ (Bpd.14(d, 16B36Hz, LHQ, 54 (d, Fel.86 Hz, 1
treate cor Jprocedure outlined in Exanple
H) pppu S 6P {‘*2%3‘{q0@\&'213}:0np0und 1H NMR (300 Mz, w
CD30D) 5222- 2. 64 (Mxs 4;1381(3 3 H, 374(t
J542HZI,387-. 2H),657 667(m2

L T painb (ﬁs*aﬁfyii&ﬁﬁ @aé)*n%&nig o édwﬂw?e%h $32
ind&clgbgr%n{]e) aeid m?ber v:: ) mfao &d nirﬁds% %&ldalﬁﬁhﬁhé ?ﬂ&edure of
3CO2HO, 60 EfOH C, 6 Found: C,

Exa6@]8%B tc-progideshe tije B0 gim@@sm CD-0D) & 1.94 - 2.05 (m,
21 230 B i G B fYes A1 m3 0,529 4 15 09 e 11D,
6.53 (d, }=2.37 Hz, 1 H), 7.27 (d, J=3.39 Hz, 1 H), 7.47 (d, J=8.48 Hz, 1 H), 7.68 (dd,
J=8.48, 1.70 Hz, 1 H), 8.11 (s, 1 H), 8.17 (d, J=1.70 Hz, 1 H), 8.58 (d, J=1.36 Hz, 1 H)
ppm. MS (DCI/NH3) m/z 335 (M+H)".
Example 41E
5-15-[(endo)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-vioxy]-pyrazin-2-yl} -1H-indole

tosylate
The product of Example 41D (90 mg, 0.27 mmol) was treated with p-

toluenesulfonic acid monohydrate TsOH-H,0 (Aldrich, 57 mg, 0.3 mmol) in
EtOAc/EtOH (v. 4:1, 5 mL) at ambient temperature for 10 hour. The mixture was
concentrated under reduced pressure to provide the title compound. "H NMR (300 MHz,
CD,0D) 8 2.36 (s, 3 H), 2.38 - 2.48 (m, 4 H), 2.48 - 2.61 (m, 4 H), 2.84 (s, 3 H), 3.84 -
4.05 (m, 2 H), 5.41 (t, I=4 41 Hz, 1 H), 7.23 (d, J=7.80 Hz, 2 H), 7.30 (s, 1 H), 7.49 (4,
J=8.48 Hz, 1 H), 7.65 - 7.77 (m, 4 H), 8.13 (d, J=1.70 Hz, 1 H), 8.29 (s, 1 H) ppm. MS

(DCUNH,): m/z 335 (M+H)". Anal. Calculated for CaoHN,0-1.38 C+HgS05-0.80 H,0:
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trifluoronmethyl-1Hindole trifluoroacetate The
product of Exanple A (89 ng, 0,35 mmol) and the
weemdasi3dof Exanple 7A (299 ng, 0.96 mmol) werBECT/USRDEEES930
according to the procedure outlined in Exanple 1B to
F@Viyde gk k4 RAGhn. , CD30D) 8
C,GTHIE S S BERTS Heo PG 00 (s
(br), 2 11], 5,55 - 5.62 (m 1 H, 7.02 (t, 1=1.02 Hz,

1H, 7,32 (d, 1=9.15 | .60 (d, J=8.81 Hz, |
H, 7.94 (dd, J=8.82, ;@@P@l H, 8,16 (d, 1=9.49

C211-121F3N40' 1, 53CF3C(12!hlstoQiat50 09; H 3.94; N, 9,71,

Found: C, 50.07; H 3.94; N, 9,66, Exanple 36 4-

f6-1- (exol-8- Met hvl - 8-aza-bi cycl of 3. 2. 1] oct - 3-vl oxyl -p
Yridazin-3-v1l -1H i ndohgmdideeL at e The product

of Exanpl e 7D (129 ng, . rrinl oI) and

S s S A

mdo@%&@hlc%cﬁl (Q@Joilg le X(ﬁ‘ig @S%nmtﬁ'ﬁﬁchﬁﬂ?dtolﬁé o@&iur@o? 6,

Hz, 3 FT 1=
Examzle 9B H)prostdgmamﬁe @®@Bponnd. 1 HlNMB (m it rm;@m 0 1@5’ 2.06

(m, 180, 3085 230 G35 347528, Syoag Rt 2 3% (75 092
H), 68@(&%3%9_}& |1'|)H) 82@&( <. sdH% ﬂﬁ),W34€d i3, OPPFz 1\/ﬁ),7 40 (d,

Cal cul ated f

Mé:@émzm 41 (= mi—mﬂ)cs zmd ggi 361Hz5 1 D; 8.8] (4 7=836 Hz, 1

H) pg?rigfﬁ(l?ggﬁ%l g&%eﬁw @’I‘g{;ﬁazg biliyZIgo[ gxgmﬂ gc?-?S- yl oxyl

-ovridin-3-141- 1H-|ndole fumar at e

Example 42B
4-{5-[{endo)-8-Methvyl-8-aza-bicyclo[3.2.1]oct-3-vioxy]-pyrazin-2-vi} -1H-indole

bistosylate
The product of Example 42A (40 mg, 0.12 mmol) was treated with p-

toluenesulfonic acid monohydrate TsOH-H,O (Aldrich, 27 mg, 0.15 mmol) in
EtOAc/EtOH (v. 4:1, 5 mL) at ambient temperature for 10 hours. The mixture was
concentrated under reduced pressure to provide the title compound. 'H NMR (300 MHz,
CD;0D) 6 2.36 (s, 6 H) 2.40-2.48 (m, 4 H), 2.50 - 2.64 (m, 2 H), 2.85 (s, 3 H), 3.87 -
4.04 (m, 2 H), 5.26 - 5.63 (m, 1 H), 7.19 - 7.29 (m, 6 H), 7.35 (s, 1 H), 7.42 (d, J=6.44
Hz, 1 H), 7.49 (d, J=8.14 Hz, 1 H), 7.71 (d, ]=8.48 Hz, 4 H), 8.38 (d, J=1.36 Hz, 1 H),
8.68 (d, I=1.36 Hz, 1 H) ppm. MS (DCIYNH;): m/z 335 (M+H)". Anal. Calculated for

CaoH2N50-2.00 C;HS05-0.50 H,O: C, 59.37; H, 5.71; N, 8.15. Found: C, 59.56; H,
6.10; N, 8.17.

Example 43
6-{5-[{endp)-8-Methyl-8-aza-bicvclof 3.2.11oct-3-yloxy]-pyrazin-2-y1} -1H-indole
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Exanpl e 37A

f exo) - 3- (5- Bror no- pyri di n- 2-yl oxy) - 8- net hyl - 8- aza- bi cy
w@bw13373d1oct ane The product of Exanpl e HQ/(3217/068930

ng, 5,1 nunol) and 2, 5-di brom)-pyri dine (Aldrich, 1.66

g, 7.0 nmmol) were treate ording to the procedure
outllnedln Exanpl e | A t &2 ide the title conpound,
"H NN. (300 MHz, CD30D) 5 1.90 - 2.46 (m 8 H), 2,74

3 H, 3.81 - 3.90 2 5.34 - 5.48 1 H),
(871 (501 8 82 Hz, m(ETgmu’Ql&i J=8, 82, 2“7“1 HZH)
: Qudiflsi. ! D01 VB RT3 11 Wl

5- {Iﬁe ﬁaf&m@e ﬁ&nmtahmlezﬂ{amebmg;mmﬁoa Whoatuphdybidx§d -
O%JHdIﬂS 711- 1I—|-|ndolefurrara§§§ Thefog t of
indofsdberenie agiAFrontier Sgienteficy 343ndwns, Of9anmal seenrding ip

B

1,93p-r223,@r56 gﬁ‘ pt H?, 82t.{?8| J) mg ggﬁ@ﬂm,da.%\l\% 1)% Bﬂ,gsngA;zs.zengF)ﬁiw 213
- , . S, , , - ,
e iy S s A T 05 g D7 30 s S0 . 330 S5 Ragmy 210,
ol . = U 2
7oy 84 (Q5gfle P800 106 0 B B
H)

335(®+1H8 14 Hz, 1 H), 7,73 (d, J=1.70 Hz, | , 7_95 (dd,
1=8.65, 2.54 Hz, 1 H), 8..37 (d, J=2.03 Hz, 1 H ppm
M5 DCWNI -13): mz 334 (MtH)+; Anal. Cal cul ated for

C211-123N30' 1, 10 C4F140%g$elzﬂ?,ﬁ C, 63,67; H 6, 18;
N, 8.77. FoundC63 6; N, 8.64. Exanple 38

%-{5-[(endo)-8-Methvyl-8-aza-bicyclof3.2.1]oct-3 yloxv]mwazm-z-v}} H-indole
{6- Rexo0) - 8- Met hy1- 8- aza-bj c 1cI 013. 2. 1l oct - 3-yl oxVI - pyr
i din-3-vl-2-trifl uoromet WEY3eH i ndol e bi sfurnarate

- S6rhe product of Example 43A (80 mg, 0.24 mmol) was treated with p-
toluenesulfonic acid monohydrate TsOH-H,O (Aldrich, 57 mg, 0.30 mmol} in
EtOAC/EtOH (v. 4:1, 5 mL) at ambient temperature for 10 hours. The mixture was

concentrated under reduced pressure to provide the title compound. 'H NMR (300 MHz,
CD;0D) & 2.36 (s, 3 H), 2.37 - 2.48 (m, 6 H), 2.47 - 2.63 (m, 2 H), 2.84 (s, 3 H), 3.83 -
4.02 (m, 2 H), 5.27 - 5.50 (m, 1 H), 6.48 (d, ]=2.37 Hz, 1 H), 7.32 {, ]=1.70 Hz, 1 H),
7.53 -7.67 (m, 2 H), 7.71 (d, J=8.14 Hz, 2 H), 7.99 (s, 1 H), 8.29 (d, J=1.36 Hz, 1 H),
8.64 (d, J=1.36 Hz, 1 H) ppm. MS (DCUNH;): m/z 335 (M+H)". Anal. Calculated for
CaoH2N40-1.15 C;HS0:-0.75 H,0: C, 61.71; H, 6.04; N, 10.26. Found: C, 61.74; H,
5.72; N, 9.87.
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The product of Exanple 37A (129 ny, 0.43 ntnol) and
5-(4,4,5,5-tetranethyl [ 1, 3, 21di oxaborolan-2-y1)-2-trif

wo ewrasmshyl-1 H i ndoie (Aldrich, 319 ng, 1.02 mami$2007/068930
were treated according to the procedure outlined in
Exanple 8 to provide the title conpound. ILI NWVR (300
MHz, CD30D) 5 192- 2.63 (m 8 H), 2,85 (s, 3 H, 4.02

[s(br) 2 H, 5.46- 5@1@(1@__&%!) 6.71 (s, 4 H),

H), 840 (d J 2.03 Hz, ﬁgﬂdd}oalaame VB DCI/NH3) rn/z 402
(M:H) +, Anal . Calcul ated for C221-122F3N301, 00C411404;
C. Thg pguctof Bxapiple 3QA 613§3ng, Kblfmmod), W@&guapled vgthogdolnt6-

borcRi i PRy Ssiefifc L 3o LD st ifint 3o i el o

Exmfnprermtroqﬁ@wde the t1t]'Eft©nipb@1@l:U cH NMIEmeHﬂ@)goB% mzs 2.63
was coupled with indole-4- boronic acid

(m, §}S&3@+34c{8 215131‘?@ (L. Fep-Afidiz) 1 £ 3giofe, 1 Ha 67 64458 051 68 Fle. 1

b sl e S e A

(DCHOED) g 38 EMHEE " pfmateﬁhméated fmﬂm4m4 53,00, Hi V& 50.85;

I.t.l e _conmpoyn e lid, iliNVR (300 MHz,
H%%@Ntﬁ)?lé Fo &904825(*%‘{? PF;%'ZSGO 2,71 (m 2 H 2,85
4.01 - 407 (m 2 H 569 -5 (m 1H 669
(s 2I-1)679(dd J=3,22, 0 85 Hz, 1 H 713 - 7,29

(m 2 H 7,37 (d, ,T=3, @Z@ﬂpﬂe_éﬁH) 7.41 (dd, J=7, 29,
5Tl o s Aot s ot S R iy 0 e

Cal cul ated for C201122NM@kesiedk 14: C 62.88; I1. 5
70: N, 11.8.3. Found: C, 62.90° H, 5,53; N, 1110.
Exanpl e 40

6- 45-[ (exo0) - 8- Met hy1- 8-@{2&@ gé/ﬁl or3. 2. 1l oct - 3-yl oxyl -
pyridin-2-yll -1H i ndol | ori de Exanple 40A 6-
(54 (endo ~9-Meth 19 aza‘mc clo[3.3.1]nonan-3-o}
(exo) - gc o[ 3. 2. 1] oct - 3-yl oxyl - pyri di
n- 2613;109 9-@ﬁhyh%é¥®icycloi3 Winpman-Reo] vag grepajad peeordmetip ghe
(23
pmo‘%gﬁr@l%ge{f\;nﬁgga?l ndo y%%oﬁr o%fc acmﬁ(@%oht érmﬁlzz 1:32 (m,
2 HSa lBéntll 41 (tm,fm}a 183, (tt1|1=413 A0p6.2) Hg 2di)d2 30 -ua6t(he 6dH), 2.87 -
oc re o nm Btop tit r.oduct,
2-961%1,?%%}%4(%0&% 16%?3 MS@%W:!)Q@?Z( M* . 2.00-
215 (m 4 H, 2.39 (s, 3 H), 123-3.35 (|n, 2H), 436 -
4,82 (m 1 H), 719 (d, J=3.05 Hz, 1 H), 7.46 (d, J=231
Hz, 1 H) T47 - 731 (m ﬂm1§4733 (d 1=1.36 Hz, 1 H),

dichloropyridazine ( 614 mg, 3.3 mmol) according to the procedure of Example 1A. 'H
NMR (300 MHz, CD;0D) ¢ 1.59 (ddd, J=14.41, 6.27, 6.10 Hz, 1 H), 1.77 (dd, J=14.92,
5.76 Hz, 2 H), 2.06 - 2.28 (m, 4 H}), 2.52 - 2.82 (m, 3 H), 2.90 (s, 3 H), 3.51 (t, ]=5.76 Hz,
2 H), 5.55 (i, J=6.91, 1.74 Hz, 1 H), 7.26 (d, J=9.16 Hz, 1 H), 7.69 (d, J=9.16 Hz, 1 H)
ppm. MS (DCYNH;): m/z 268 (M+H)".
Example 45C
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Exanpl e 40B 6-
(5-[ (exo0)-8-Met hyl-8-aza-bicycl o[ 3. 2. 1l oct - 3-yl oxv1- Py
wo 2@n373y11- 1H i ndol e hydrochl ori de TPET/US2007/068930
product of Exanple 40A (210 ng, 0.63 mmol) was treated
Q

ylat: ) 1H-indole

concentr at ed under reduﬁhﬁx@e&&:ure to pnvide the

t 5, lhg pf&%t%f%gmgﬁégwg 1%\}@%21111191 C\.)Vl?lg cg@) ?cﬁ,}wtﬁ 1;|_c§)le-5-
boro% 083%1(( gldfs%oJHi 65 1%839 02 ﬁn;lcﬁ?_éd'ébrd?m%% the gl%?dtﬁe ﬁ]&é&%%ll 1B to

prov@d:é, theﬁtldsorhlpqurﬂ:l HYL NIVIR 980 M{HZ) CELODS 3415 1.81 Gy, 2 H)3E95 -

247302471 592 G 3 BT IR o 6 33 S5 kg ha Pl B

J=6. W?-I%Nﬁ@%% @Xdl‘ﬁa ds ﬁ@ 1"297 3¢§d G342 Hﬂ'tl }9 ’B@? ‘N43 H4381)

Found

7, 555d,1J5=43("e8riH@)1- 18) T(/E{’r IGCMJBB 65,8 Hs'td 0 8. 1@ (C.LI 36ét793{?ylld§<)y8 20 -

s T3 ML AEADA OBV AS S G i o

chrzquamaqmma@mH (AlsdrdseH, 447,78, 953.5Bowm®®|J, 5181; H, 4.33; N,
anhydrous MeCN (Al drich, 50 raL) was sl ovvly added t he

93650l uti on of N-brompsuccini nide (Al drich, 8 90 g, 50
rnnol) in MeCN (anhydroys, 20 4gL) at 0-10C. The
reaction m xture was th ed at anbi ent

t enpgeio3e] cBeEnznihkinephant-3-l)swaidaral-Hgldda P S20Bh¢1H-0

m.). The m xture, was concentrated and the residue was
extracted wit h@mﬁ%‘—@ﬂ@wwrbl ned
e

Xtﬁh@%&%iu\e%ﬁg% %ﬂgt e ?f@%%gﬂﬁ Rghdi] WALoprER QHMh);\’?ﬁaduct

urif ogr aphy 02, EtOAc/ hexane =
of 10A (B®mME0) 02 NivRolj 380k (o 1ODEIBYBe 3f EFaniple 1B-10 pa®/idezthe

i ponbpypet AR @ITNATe CPogDIg 1 8kl By o) A Pl .
H), 2.68 - 2.92 (m, 3 H), 2.98 - 3.08 (m, 3 H), 3.65 (1, J=5.09 Hz, 2 H), 5.66 (t, ]=6.95
Hz, 1 H), 7.34 (d, J=9.16 Hz, 1 H), 7.50 (d, J=5.76 Hz, 1 H), 7.68 (d, ]=5.76 Hz, 1 H),
7.96 - 8.02 (m, 1 H), 8.04 - 8.10 (m, 1 H), 8.20 (d, ]=9.49 Hz, 1 H), 8.45 (d, J=1.36 Hz, 1
H) ppm. MS (DCINH;): m/z 366 (M+H)". Anal. Calculated for C3H;sN0S-1.13
CFiCO:H: C, 56.51; H, 4.92; N, 8.50. Found: C, 56.56; H, 4.75; N, 8.44.

Example 47
5-{5-{{endo)-8-Methvyi-8-aza-bicyclo[3.2.1loct-3-vloxyl-pyrazin-2-vl} -1 H-pyrrolo[2.3-

blpyridine bistosvlate

Example 47A
5-(4,4.5,5-Tetramethyl-[1,3.2]dioxaborolan-2-yl)-1H-pyrrolo[2.3-b]pyridine
5-Bromo-1H-pyrrolo[2,3-b]pyridine (Chemgenx, 0.90 g, 4.57 mmol) was coupled

with bis(pinacolato)diboron (Aldrich, 1.27 g, 5.0 mmol) according to the procedure of
Example 10A. "H NMR (300 MHz, CDCls) & 1.37 (s, 12 H) 6.52 (d, J=3.73 Hz, | H),
-64-



Under N2, to the mixture of the product of Exanple 41A

(7.50 g, 43 mmol) in DVE (anhydrous, Aldrich, 200 niL)
wowem7asted Csl (Al drich, 11.20 g, 43 mmol), i oRPETIES2007/068930

(Aldrich, 5,52 g, 21,6 mol), Cul (Stream 232 g, 132

738 ol Wenngh Bt @ Mot Tk 4 B3 BT s

245 gyg-rned for 30 min, till no gas evolution was
observed. After bei ng cool ed down to room tenperature,
the dark m xtures was poured into a flask containing
Et OAc (200 nL) and sat Lﬁﬁi L NMCL (200 L), stirred
for 10 mm The organic |dyur wWas seperated and the

5-{adusdu’s 8 IMathy]-8vasa-isix vdlalGt 2t ovd- 3-globkl Dpwratin2 -y} 1D P ymbip([2.3-
The conbi ned organi c sol yti on s washed with 5% of

NazS203 aqueous (2 x A (50 n.) and dried
oV gfi, nesof r
OV She SR, R e 5009 S B ANl e

produotgfdinadpld 474 (200R 1@130@81/&27,101@@@33111&08116@10@@{{}1116 of Example

1032%&1111}@%?@555/3\@%%@%9%)% (9%<iﬁéi(36%55' 210 38R0 6y a0,
3H1( %%@gﬁ {35 b@ﬂzo@"?r)})& B@gdd 23&'}%!( )87. HE(&MH 83 2521 11)C¥ 95 (d,

| oct ané m xture

J=1 (Sélﬁﬂno) Hyr 863 (b AN err;El,H);LS 53 (c@ I"““liﬂﬁtﬁmﬂ )H)w&é’S {d,d=6d Hz, 1
Wi t [ t-b jde (Aldrich, 0 96 g, 10 mmol)

H)Hpﬁlw?@f{ﬁ%fn%%&%ﬂkh 50 nL) at anbient
tenperature for 1 h. The product of Exanple 41B (2,85

g, 10.0 mmol) and was added. The brown m xture was
stirred at anbient tenpexampled/€or 4 hours and

-31} -1H-pyrrolo[2.3-

>nd C 4-373-DICYCIO| Vig DVI

chr onmat ogr aphy (150 B]ﬁyﬁ&eb@t&%gte MeOH : NH3. 1120,
90:10:1, Rr. Ive the tit compound, I1-1
NGO 5! Dicaley T8 (20 me, 057 unqlhesrysd 9itba- (s, 3
onflpif gty ey i a0 sy O
Etd@@tﬁﬂ'@) 411042 m34 Gt é.rMhi]ani fethpefaxaepird 04ibhys. The mixture was

5-15- end6) 8- Met hyl- 8- aza: bi cycl o[ 3. 2. 11 oq: - 3- vl O())(al{v[H
conceplyna@zlmdzt ipdnced pEGHA |t<épr0“de theriiide eRmoRAvRE- € z,

2 5 I t .

(“D% 1%83% ?#)092% ! 14?%%& % 2\@@3310@43 @@5\04 3*1«1)53 85
40’&@,@1&9 rﬁg4(i(d>, Hﬁhé’Sﬂ{mdéﬂyﬁ@?dﬁ J@MEIQB V@Z;ﬁdd\ﬁcﬁ@ Hz, 4 H)

7. 7‘§z(hdceaét %zpﬁ?g u’g]}‘b@l }“%% 6%% (d, 29@6 hg "85 (d,
J—-13331§z I?H% o&fm Ilzl'?)o Hz5 12{@) @t?;? (d?&l%% 8| H)ﬂggm Iﬁsiﬁcmg
m/z(ZtBG (Bﬂsi)i&amalzvalaulmi fdr {5311(1&0 23}:780443;301 1700 HO): €, 54.48; H,

ssgﬂ,]%%f@unﬁbgggéﬁﬁ“&ﬁ%g% 13) ral z gSgS(I(\/ﬁl 1) 4.

Exanpl e 41E 5-

15-[ (endo) - 8- Met hy1- 8- aza- bi cycl or. 3. 2. 11oct - 3- vl oxv1-
pvrazin-2-yll-1Hindole tosvl ate The product
of Exanple 411) (90 ng, 0,27 nmol) was treated with
pt ol uertesui foni c acid nonohydrate |1sOH 1120 (Al drich,
57 mg, 0,3 rnnol) in EtOAc/EtOH (v. 4:1, 5 nL) at

anbi ent tenperature for 10 hour. The m xture was
concentrated under reduced pressure to provide the
title conpound. 1H NNW (300 IvlHz, CD30D) (5 2,36 (s,
3 H, 2.38-2.48 (m 4 H), 2,48 -2.61 (m 4H), 2,84
(s, 3 H, 384 - 4,05 (m 206H), 5,41 (t, .1-441 Hz, 1
H, 7.23 (d, 3=7.80 Hz, 2 H), 7.30 (s, 1 H, 7.49 (d,
3=8.48 Hz, 1 H),7.65 -7.77 (m 4 H, 8.13 (d, J=1.70
Hz, 1 H, 8.29(s, 1 H ppm M (Dd/N113): mz 335
(MAH) +, Anal. Calcul ated for C201122N40. 1. 38
C211403-0. 80 H20:




-60- C, 6034; H, 5,95; N 9.55. Found: C, 61.00; H,
5.63; N, 9.17. Exanple 42
wa2348m@80) - 8- Met hy1- 8- aza- bi cyclor 3. 2. 11oct - BewUs20h 768930
yrazin-2-yl1l-1H i ndol e bi stosyl ate Exanpl e 42A
415- 1(endo) - 8- 1vl et hyl - 8-aza- bi cycl ol 3. 2. 11oct - 3- vl oxy

| - pyrazin-2-yll-1H1indol e The product from
Exanple 41C (200 ng, O.p kg, was coupled with 4-
[ ndoI yl borom c aC| d (Ap

: 32 ng, 089 miml

the title comound Ll : CDBOD) 8 197 -
23028(?1 211), 2.08- %W% (s, 3 H, 3,16
- 3. m 2 H), 533 (t Exdmpldd&Alz, | H), 682(d
3=3.39 Hz, 1 H), 712§EJ750H2 1H, (

d,
5~{]5:Heer~&-Met1nvl azas 1ci 2- VHA%H{QVI’IOIOQ 3-
J=8,14 Hz, 1

] ] ] 8 27 ( dp(}% y 8 61 ( d

3=1.36 Hz, 1H) ppm M5 ) m z 335 (VME) " .

E>2< a‘[lilb b dbdetlfom £xalmple(ER0Q)52 SadyBtadyim8l) awas dniupldotidl he

.2.1l oct-3-vloxVi-Pvrazin-2-y11-1 d
product of Example 47A (200.0 mg, 0.32 mmo){) accor H’ILgnt()Q[hﬁlﬁ groglecfutrg (S)%/ fi)?a}rr?p le
9B. 'H NMR (300 MHz, CD;0D) § 1.76 - 1.92 {m, 4 H), 2.06 - 2.20 (m, 4 H), 2.36 (s, 3
H), 3.18 - 3.31 (m, 2 H), 4.64 - 4.79 (m, 1 H), 6.57 (d, }=3.39 Hz, | H), 743 (d, J=3.73
Hz, 1 H), 7.81 (d, J=8.82 Hz, 1 H), 8.29 (d, J=3.05 Hz, 1 H), 8.45 (d, J=2.03 Hz, 1 H),

8.72 (d, 1=2.03 Hz, 1 H) ppm. MS (DCINH;3) m/z 335 (M+H)".

Example 48B
5-{5-[{ex0)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pvridin-2-yl}~-1H-pyrrolo[2,3-

blpyridine bistosylate

The product of Example 48A (100 mg, 0.30 mmol) was treated with p-
toluenesulfonic acid monohydrate TsOH-H,0 (Aldrich, 95 mg, 0.5 mmol) in
FtOAC/EtOH (v. 4:1, 10 mL) at ambient temperature for 10 hours. The mixture was
concentrated under reduced pressure to provide the title compound. "H NMR (300 MHz,
CD;OD) 6 2.18 - 2.47 (m, 2 H), 2.15-2.40 (m, 10H), 2.46 - 2.60 (m, 2 H), 2.85 (s, 3 H),
3.99 - 4.06 (m, 2 H), 4.95 - 5.19 (m, 1 H), 6.83 (d, J=3.39 Hz, 1 H), 7.22 (d, ]=8.14 Hz, 4
H), 7.66 (d, }=3.39 Hz, 1 H), 7.70 (d, ]=8.48 Hz, 4 H), 8.09 (d, J=8.82 Hz, 1 H), 8.48 (d,
J=2.71 Hz, 1 H), 8.87 (d, }=2.03 Hz, 1 H), 8.91 (d, J=2.03 Hz, 1 H) ppm. MS (DCV/NH3):
m/z 335 (M+H) Anal. Calculated for CogHzyN4O-2.14 C7HgSO5+0.50 H,0: C, 59.01; H,
5.68; N, 7.87. Found: C, 58.88; H, 5.63; N, 7.47.
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The product of Exanple 42A (40 ng, 0,12 mmol) was

treated with ptol uenesul fonic acid nonohydrate
was®H1I60 (Al drich, 27 rag, 0 15 annol) in Et ORCT/ESDBY/068930

(v. 4:1, 5 nL) at anbient tenperature for 10 hours.

The m xture was concentrated under reduced pressure to

provide the title conmpound. NVR (. 300 IVHz, CD30D) 3

2. 36 (s 6 H) 2.40- 2. 48E({5§h9144lgl) 2.50 - 2.64 (m 2

, . : T 1171
J-6.44 H, 114) 7A9 1 H) 7.71 (d,
J=8.48 Hz, 4 H), 8. 38&?(8)@%@%%52 , 8.68 (d,
J=1.36 Hz, 1 H ppm M (DO /NH3): mz 335(M+H).

Anal . Cal cul ated for C201-122N40.2 00 C7HgS03. 0. 50
H20: C. 59.37; H, 5. 71:Exmpeddd round: C, 59.56; H,

6.1 xb\ly 3.83-Cn1dr8 3 lif-£30xy)- B-methvl 8-aza-bicyclo[3.2.1]octane
6- 15-Kendo) - 8- et hyT -8-dza- bi cyclor3. 2. IIToct-3-vVI1oXyl-

py (arzithﬂraplﬂel(Aldhbh didl g 4-06amol)t way tatpéedEx@impicblot@A-

hydroxy-pyHABT (1dvehn( 10 & 59 5upelkjR s piessnss ol PIAD Ahisgnropy!
azacﬁ‘%ﬁd%é@aé/ lﬁ!ldué{ﬁo' gd g' 430 mmol) andTﬂil%PRMcﬁi&t 1 fm QM BXAABH) 6

nmol ), was coupl e
THR my@om nl%ddmcdl ae md«)(aquhtenbfﬁmgenaw@ lfcm twa dﬁ% The mgictlon

mix oV P ERUT AL 12 Brg b R RRRR 506 RO SRR

(“H}‘L?QVIE@HOMPHé@ 9‘0)10 2. FQ80 452)12ﬁ Nmiz gﬁ%%m @3@)) 83 1 66 -

1.91((eh, 4B 108 ]9 cm I-‘bH) 2 mSmﬁ),m’a 39284, aHi}M 58734,79 (m 1

), iaﬁm&'}‘—%w foltzafos ned = e oS Ry T feabt)
6 {5- f(m%%;ﬁ) 82532(3&45ﬁl)cvel oi 3. 2. 11oct - 3- vl oxv
1- pyrazin-2-v1l-1Hindol e

Example 498
5-{5-[{ex0)-8-Methyl-8-aza-bicyclof3.2.1]oct-3-yloxy]-pyridin-3-vl}-1H-indole

Under N,, the mixture of the product from Example 49A (250 mg, 1.00 mmol)

was coupled with 5-Indolylboronic acid (Rsycor, 240.0 mg, 1.50 mmol) according to the
procedure of Example 9B. '"H NMR (300 MHz, CD;0D) & 1.71 - 1.92 (m, 4 H), 2.02 -
2.21 (m, 4 H), 2.34 (5, 3 H), 3.23 - 3.30 (m, 2 H), 4.63 - 4.80 (m, 1 H), 6.54 (d, J=3.05
Hz, 1 H), 7.29 (d, J=3.39 Hz, 1 H), 7.38 (dd, J=8.48,2.03 Hz, 1 H), 747 - 7.53 (m, 1 H),
7.58 - 7.64 (m, 1 H), 7.83 (d, I=1.36 Hz, 1 H), 8.15 (d, J=2.71 Hz, 1 H), 8.39 (4, I=1.70
Hz, 1 H) ppm. MS (DCIUNH;) m/z 334 (M+H)".

Example 49C
5-{5-[(ex0)-8-Methyl-8-aza-bicyclo!3.2.1]oct-3-vloxy]-pyridin-3-yl}-1H-indole
trithydrochloride)
The product of Example 49B (90 mg, 0.27 mmol) was treated with HCI (Aldrich,

4 M in dioxane, 0.25 mL, 1.0 mmol) in ‘PrOAc/PrOH (v. 4:1, 5 mL) at ambient
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tosyl ate The product of Exanple 43A (80 ng,

0,24 rnnol) was treated with ptoluenesul fonic acid
wORaydseat e TsOH H20 (Al drich, 57 ng, 0.30 mMm@tpusder/o6s930

Et OACt EIOH (v, 4:1, 5 ntL) at anbient tenperature for

10 hours. The mixture was concentrated under reduce

temppraie tire oo tide tHed tBicONBoTBHm NI LIH0hNEZ SBGOD) &

201 R ERD. 5(0 3101502 0D g 2 ] g8 g A0, Py g
J=3.0b B7, Jl }115; 77053)3 {140 Qm,H) H) 67 303- ’( 63 (1&;21-13,78,0&7 8.10kn, 2 H) 3244 (d,

J=1. 'épt_gz,thp,@ 8(&(5,,_6 H% PP@QWDQVWﬂ (891%@32‘4( &%—@)Z"iééal,(_&b]cylated
1
oGl TSR0 clat oIS AR ks

6.38@21—756213 O 75 I—|20 C 61.71; H 6.04; N, 10,26. Found:
C, 6134; H, 5,72; N, 9,87. Exanple 44 f 6-(1
H I ndol-6-yl)-pyridin-3-yll-kendo)- 8- net hyl - 8-aza- bi cy

clof 3.2. 1l oct-3-vil-angpgndikkhl uoroacet at e The
s Eroduct of Exarrpl e 20A (IBld ng, O. 55 mml) was co%pl ed

ng, 1.02 mml) accord| ng vto theprocedure of Exanpl e 8
to provide the title conmpound. 'H NMR (300 MHz, CD30D)

6 2.18 - 2.63 (m 8 H) F2aBdle(pa 3 H 3.82 (t, 1=6.10
Hz,1H)396(S ,2H)6,59(a'11305 068Hz 1 H
0 ,‘l .., 1 t

1< Bod gy o B AT 50 1o g et v

potaﬁﬁﬁ%%gtoxﬁ,e (gﬂhégzﬂ (I)Ex B g43 S%mbl,) irPTHE (arffgdrstis, Aldrioh, S02nL) at
ambient temperature for 1 hours. Th%pproduct of Example 41B (1.00 g, 3.5 mmol) and

was added. The mixture was stirred at ambient temperature for 4 hours and quenched

with water (5 mL). The mixture was concentrated and the residue was purified by
chromatography (150 g SiO,, EtOAc: MeOH : NH;-H;0, 90:10:1, Ry, 0.40) to provide
the title compound. 'H NMR (300 MHz, CD;0D) & 1.90-225 (m, 4 H), 2.31 - 2.60 (m,
4 H), 2.84 (s, 3 H), 3.94 - 4.11 (m, 2 H), 5.32 - 5.57 (m, 1 H), 8.06 (d, J=1.36 Hz, 1 H),
8.42 (d, J=1.36 Hz, 1 H) ppm; MS (DCVNH3) m/z 346 (M+H)".

Example 50B
-8-Methyl-8-aza-bicyclof 3.2.1joct-3-yloxyl-

The product from Example 50A (200 mg, 0.58 mmol), was coupled with 5-
indolylboronic acid (Rsycor, 143.3 mg, 0.89 mmol) according to the procedure of
Example 9B. '"H NMR (300 MHz, CD;0D) & 1.95 - 2,17 (m, 2 H), 2.16 - 2.31 (m, 2 H),
2.36-2.47 (m, 2 H), 2.48 - 2.67 (m, 2 H), 2.85 (s, 3 H), 3.90 - 4.17 (m, 1 H), 5.36 - 5.69
(m, 1 H), 6.53 (d, J=3.39 Hz, 1 H), 7.29 (d, J=3.05 Hz, 1 H), 7.48 (d, J=8.48 Hz, 1 H)
7.69 (dd, J=8.48, 1.70 Hz, 1 H), 8.13 (s, 1 H) 8.20 (d, J=1.36 Hz, 1 H), 8.62 (d, J=1.36
Hz, 1 H) ppm. MS (DCI/NH3) m/z 335 (M+H)".
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5-
(61(endo)-9-net hyl-9-azabi cycl o[ 3. 3. 1) nonan- 3- vl oxvi py

WO 2da/23703B- y11- 1H i ndol e trifl uoroacetate Exampl/eS2b7068930
(e/ulo0)-9-Methyl-9-azabicycl o] 3. 3. 11nonan- 3- 01
(endo) - 9- net hy1- 9- azabiﬁéc 6[520 . 1] nonan- 3- ol was
prepared according to ure as described in WO

5-{ 93@%@16&‘&118 Mﬁn&m.’s MHA0ct G301 1- @vrﬂzzﬂa-vﬂ 1H3Bd¢glenosRlate
H, 1.35- 47 311 1.98 %t -13.60, 5,21 Hz, 2
H) Th@p@@uﬂﬂiﬁa@n@ 5G Hy0 me, §7 m@@bé@ﬁﬁea@dmlmm 04

tolug‘(é%@gqne ggmk%lﬂ%ﬂte WEohREld NERYch, 186 mie 8. 51 M) in

EtOAeﬁEd(Ol 133{ (Sifﬁ-l Chindj) @D&ﬁlbidﬁztbngp&awlr&)fw)m%omt A ndxazeatybcy

clo nonan T t .of

COﬂ@n@afﬁﬁerMef\R%‘éwE‘gWﬁF%‘ge Ve 81 e serBenty Pt o,
n 0 f

cn@é 5’?01 %s'{% %k% %g& E@bfcﬂz bt ﬁ‘%g& @@g %gdg 49 m, 2 H),

2.524D, 676(1127; H)S 21&4 (Biz3 H), 396 - 4.}.mn( EH), 943145.92 (m51 9, 123 (&

8. meg2 1), 74615 e Qlrpas 1 0 Zoag oy 2 B2 a1
H),éziéd "JZI 3&H5Q 1 H7) @@8 (djaﬂ:f%l-& IﬂH) p}a;]ni'g\/lsz S@m@)l {:)1/2 335
(M+H)

Example 51
4-{5-[{ex0)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-vloxv]-pyrazin-2-yl}-1H-indole tosylate

Example S1A
4-{5-[(ex0)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy}-pyrazin-2-yll-1H-indole
The product from Example 50A (200 mg, 0.58 mmol), was coupled with 4-

indolylboronic acid (Apolio, 143.3 mg, 0.89 mmol) according to the procedure of
Example 9B. "H NMR (300 MHz, CD;0D) & 2.02 - 2.28 (m, 4 H), 2.34 - 2.48 (m, 2 H),
2.50 - 2.65 (m, 2 H), 2.86 (s, 3 H), 3.96 - 4.07 (m, 2 H), 5.45 - 5.68 (m, 1 H), 6.82 (d,
J=4.07 Hz, 1 H), 7.23 (, I=7.60 Hz 1 H), 7.35 (d, }=3.39 Hz, 1 H), 7.41 (d, J=6.44 Hz, 1
H), 7.48 (d, J=8.14 Hz, 1 H), 8.29 (d, J=1.36 Hz, 1 H), 8.65 (d, J=1.36 Hz, 1 H) ppm. MS
(DCUNH:) m/z 335 (M+H)".

Example 51B
4-{5-] (ex0)-8-Methyi-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyrazin-2-yl}-1H-indole tosylate

The product of Example 51A (120 mg, 0.36 mmol) was treated with p-
toluenesulfonic acid monohydrate TsOH-H,O (Aldrich, 68 mg, 0.36 mmol) in
EtQAc/EtOH (v. 4:1, 5 mL) at ambient temperature for 10 hours. The mixture was
concentrated under reduced pressure to provide the title compound. "H NMR (300 MHz,
CD;0D) 6 2.02 - 2.17 (m, 2 H), 2.18 - 2.32 (m, 2 H), 2.36 (s, 3 H), 2.38 - 2.50 (m, 2 H),
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Exanpl e 45C -63- 5-
(6-[ (endo) - 9- net hyl- 9-azabi cycl of 3. 3. 11nonan- 3-yl oxvi p

wq eaodazioss 3- vll- 1H-i ndol e trifl uoroacetate PCT/U5m®07/068930
product of exanple 45B (145 ng, 0,54 mmol) was coupl ed

2 e Sk, BB B (0 S0, L6225
H), Pﬁ?féd 4e7. ﬁﬁ‘ﬁzt( | H)e7 %9’(@9“8‘@4 HzHl Ner (1(389 JWM }ﬁ%@?} 8.30 (d,

J=1.70Hz31 H), 26D, 5—336)612( i) pp) MS @HSI(NHs)saEz 335 (M*-Hi
5.61 (t, J=6,95 Hz, 1 H) 6,59 (d, 3=3.05 Hz, 1 H) 734
(d, J=3.05 Hz, 1 H) 7.37 - 7.43 (m 1 H 7.55 (d,
5=8.48 Hz, | H) 7_74 (dga@@as@s, 1.86 Hz, 1 H) 8.18
d, 3 -1,70 He, 1H)1 23- 82]7(m | H. pp

) .,_'

C2| FI 24N4a2, 10 CF3CORH: C, 51.48; H, 4,47: N, 9 53.
Found: C, 51,31; H 4,33; N, 9.36. Exanple 46
(endo) - 3- 36- ( Benzol hl t HixapipdnsHA vOpw dazi n- 3-yl oxvj - 9-
rnet th 9 azaki|cycl Q[ 3.3.11nonane trifl uora et at,

higychal b.2/1]0at- AROX - IyAAZIR- .

¢ o%’lle ggodﬂ'c{ ﬂoﬁllﬁcalp‘?ed&l‘g% (R0 gﬂé)'ﬁ 5(82r§910. wa&c&%lé@%'tﬁ 6~

according to the procedure Bto provi de
inddl¥iBorohicl aeido@npaitn SciedffdyR4 §.3 Mg, POHIZ? m@bB@@)or&mg t6 6he

Bl oty Tl Blbond B 50 4921
226058 fle =2 hetont 2 o1 B1 (8- 890 o b i
H), 8.4964d, J8:3@3 Hanl H), A3 (8. I@Z}-OSEHZLG Hwi .48 -HA)73 (8‘;,2(Hx,a 99 (s, 1 H),

5.2 iBer 7t ey L1567 bt iy | AEp W ClapBey s e

C211-123N30S-1. 13 CF3C2FI: C, 56.51; H, 4.92; N,
8,50. Found: C, 56,56; H, 4.75; N, 8, 44, Exanpl e 47
54(en do)-8-Meth vi -SMM 0

6- {§ [?exo}%cMet%vlyé 273 ‘3109310?321 ?’}oct ¥- V}OXY-I—«})VTaZlei R/l]olllﬂr%’o?e tosylate
The product of Example 52A (90 mg, 0.27 mmol) was treated with p-
toluenesulfonic acid monohydrate TsOH-H,0 (Aldrich, 57 mg, 0.30 mmol) in
BEtOAC/EtOH (v. 4:1, 5 mL) at ambient temperature for 10 hours. The mixture was

concentrated under reduced pressure to provide the title compound. "H NMR (300 MHz,
CDi0OD) & 2.01 - 2.14 (m, 2 H), 2.16 - 2.31 (m, 2 H), 2.36 (s, 3 H), 2.39 - 2.51 (m, 2 H),
2.50 - 2.65 (m, 2 H), 2.84 (s, 3 H), 3.98 - 4.08 (m, 2 H), 5.41 - 5.68 (m, 1 H), 6.48 (d,
J=2.37 Hz, 1 H), 7.23 (d, ]=7.80 Hz, 2 H), 7.32 (s, 1 H), 7.55 - 7.67 (m, 2 H), 7.71 {4,
J=8.48 Hz, 2 H), 7.99 (s, 1 H), 8.22 (d, ]=1.36 Hz, 1 H), 8.65 (d, J=1.36 Hz, 1 H) ppm.
MS (DCUNH3): m/z 335 (M+H)",

Example 53
(endo)-N-(5-(1H-Indol-5-yDpyridin-3-yl)-8-methyi-8-azabicyclo[3.2.1]octan-3-amine

Example 53A
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bl pyri di ne bistosvlate Exanple 47A 5-(4 4
5,5-Tetrarnet hyl -[ 1, 3, 2] di oxabor olan-2-y11- 1H pyrrol of
wQ2®7hs70%0 i di ne PCT/US2007/068930
5- Br ono- 1H—pyrro| of 2, 3- b] pyridine (Cherrgenx 0, 90 g, 4
1 d bi.S( R I )

Ofsﬁn is-ai&?c ldszml 20 Ldemm 51031%1 cadted
H 6. %gp(d gc é mt&]ﬁ n%;ﬁ- 5 738 )(né@ J= e,e,efﬂﬁzma

w1th|-tp)romgpy;1ﬂu(11§ anglﬁg (%@ rpg 5. &;Dﬂ)oi) wegulingito tg@rnroygiup;ﬁ of @xqq)\ple

20AR€%6 tgézéﬂ yé&?b(ésoﬁ gglltdegfb]FOXVI Akf azl n- gd\ﬁﬂb) 6

1.54- mzﬂ{mwmplzmssa H),Nové @u(maapgy{]as &0 (t J=6.6THe, 1 H) 7.08 (t,

2 B O T Gy G (2010 00760 TR B8

DR M e GG 08 (TS by 5 10
éégz(érn 523.H)3’9 I%|.z,401(ls—’|5 372) 532J(t3 7% Elzoglmké,ls.H)zis
(d, J=136 Iz, | H), 8.%@1@3&&3%2 03 Hz, 1 H), 8.65

The product of Example 53A (150 mg, 0.5 mmol) was coupled with indole-5-
boronic acid (Frontier, 150 mg, 0.93 mmol) according to the procedure of Example 9B to
provide the free base of the title compound (82 mg, yield, 50%), which was treated with
p-toluenesulfonic acid hydrate (Aldrich, 47 mg, 0.25 mmel) in EtOAc/EtOH (v. 10:1, 5
mL) at room temperature for 16 hours. The precipitate was collected and dried to give the
title compound (99.3 mg, yield, 67.2%). 'H NMR (300 MHz, CD;0D) 6 2.15 - 2.30 (m,
2 H), 2.30 - 2.42 (m, 5.5 H), 2.42 - 2.63 (m, 4 H), 2.82 (s, 3 H), 3.81 (t, /=5.9 Hz, 1 H),
3.93 [s (broad), 2 H), 6.54 (d, J=2.4 Hz, 1 H), 7.21 (d, /=8.1 Hz, 3 H), 7.32 (d, /=3.1 Hz,
1 H), 7.39 (dd, J=8.4, 1.7 Hz, 1 H), 7.47 - 7.59 {m, 2 H), 7.70 (d, /=8.5 Hz, 3 H), 7.86 (d,
J=1.7 Hz, 1 H), 7.90 (d, J=2.4 Hz, 1 H), 8.23 (d, /=1.7 Hz, 1 H) ppm. MS DCIV/NH;): m/z
333 (M+H)". Anal. Calculated for Cz1HzaNy 1.50C;HgO3S:1.20H,0: C, 61.78; H, 6.32;
N, 9.15. Found: C, 61.78; H, 6.19; N, §.99.
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5- f5-1(endo)- 8- Met hyl -8-aza-hic yclol 3

.2.1loct-3-ylox_yl-pyr azin-2-yli Hpyrrolo [2, 3-
whr@ynsmsne bi stosyl ate The product of ExetmpUs0d7&8930
(90 mg, 0,27 mnol) was treated with ptol uenesullonic
aci d nonohydrate TsOHE20 (Al driub, 95 ng, 0.5 mmol) in
Et OAc/EtOH (v, 4:1, 10 nL) at anbient tenperature for
10 hours. The m xture \A@§a@géq,antrat ed under reduced
pressure to prow de the e conpound. 1H NWVR (300

COAHD) d o430 nysiding3-vi) 8- ttnd-8-azabingcle(3i2. 1 ipotapy-3- amine p-

245 261(m6|—|) 28 3H\35-407(m2|—|)
5.46 (t, J-4,75 Hz, %J—Y-ﬁ%—W(d J=3.39 Hz, 1 H),
712 (d, .1=7.80 Hz, 4@ pj@sgzd J=8.14 Hz, 4H),

776§d 13. 73 Hz 1_H) 842$ 3136HZ 11-1)
(emdaysN-{ (1 Hr-dndodg-yippyriding -yl

g, D A

borc(ﬁﬂ:lékﬁ&&&oﬂu@pl ﬂﬁZﬁg, (@3 meeb8) ackbrdmghs8 thd\proBednids ofFéwangile 9B to
56,48; H, 5.37;

prowg@a e dile rompmmp ez, at%d6 k731{8‘<’:’3)5|)F ﬁ% (3}8%&/5515% GBI A8 -
Lo bf e 2 i BT R 220 fﬁ%% B LGP P 1sTbfoad). 2

H), 1832, I#ﬁcﬂHBiﬁ)p&W{Wr:gmifm 2-Y)L 7080 piol BE21 B), 715 -7.26
(m, 8 180 =3 e A 8 (kT & He, bRoLAS (ot ek Bl E8): 8.05
(@ LA RZOnTol MB R %K”?@V“’%W 5 e 2e78r?°§d3rze

(m 4H),206-220(M236(s 3 H, US-
: ( Ho i BT

819(d 1305Hz |§Qlﬁt3845(d1203'Hz | H),

8,’72(d J203Hz }-? M5 (DCl/NH3) mfz 335
( MF]I‘-@@-pr@wtypf éﬁxm&gle 54A (80 mg, 0 24 mmol) was treated with p-

toluenesulfonic acid hydrate (Aldrich, 47 mg, 0.25 mmol) in EtOAc/EtOH (v. 10:1, 5

mL) at room temperature for 16 hours. The precipitate was collected and dried to give the '
title compound (85.3 mg, yield, 58.5%). 'H NMR (300 MHz, CD;0D) 6 2.17 - 2.31 (m,

2 H), 2.31 - 2.41 (m, 5.8 H), 2.41 - 2.60 (m, 4 H), 2.82 (s, 3 H), 3.79 (t, /=5.9 Hz, 1 H),
3.93 [s (broad), 2 H), 7.16 (dd, J=7.5, 1.0 Hz, 1 H), 7.21-7.27 (m, 5.2 H), 7.37 (d, J=3.1
Hz, 1 H), 7.50 (d, J=8.1 Hz, 1.0 H), 7.62 - 7.66 (m, 1.0 H), 7.70 (d, /=8.1 Hz, 3.2 H),

7.99 (d, /~=2.4 Hz, 1 H), 8.24 (d, J~1.4 Hz, 1 H) ppm. MS DCI/NH3): m/z 333 (M-+H)".
Anal. Caleulated for Cy1Ha4Na1.60C7Hg058 1.20H,0: C, 61.43; H, 6.28; N, 8.90.

Found: C, 61.72; H, 6.26; N, 8.64.
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545-[ (exo0) - 8- Met hvi - 8- aza- bi cycl o[ 3. 2. 1- | oct - 3- vl oxv1-

pyridin-27y11-1H pyrrolol 2,3- Npyridine bistosvlate
wabm7psosuct of Exanple 48A (100 me, 0.30 mmol PCTES2007/068930

treated with ptol uenesullonic acid nonohydrate

TsOH1- 120 (Al drich, 95 nmg, 0.5 mmol) in EtOAc/EtOH (v,

4.1, 10 nL) at anbient tenperature for 10 hours, The

m Xxture was concentr at e@xgmggrssr educed pr essure to

provide the title conpoun VR (.3 \VHz, CD30D) 6
(endo) 4 (5-(LHEndoln6-y)pyyidinp 3-yh- &mﬂw«i-&azabmyclo[ﬁ 24Hoctan-3gmine p-

(m 2 H, 285(s 3H)§§406(m2H) 4. 95 -
519 (m 1 H, 6,83 (d"1- 55589 1y 1 1), 7.22 (d,
3=8, 14 Hz, 4I—|),766(gm13_-_‘1§ ,1H) 730(d

ET IR e

borohicZzﬁ::ld GFroﬂQ:r,O]]SO thi, U%Bmnd]) &cdingRo tlmpro@;dut8o 8B anigle 9B to
7.47,

Pm"(l@e @e & bass. q@é‘%ﬁ@%@fﬂé‘ﬁa { E@zcmgfyigl_dgﬁq?@n 'H NMR (300 MHz,
I i 1 . ' , ,
CDS >(6§f ¥ Onos Ml by 8 ﬁ%i]% (s BEOP9959.32 (m, 2 H), 2.35 (5, 3 H),

rochl ori
3.24(feXiapad); £ BF)Chbé (to/au8 i INHR 6470y )~384 Het hidl,-Blza2bi{my1

H), S RP et . S0 2575767 e i @rsasy 8, 1), o6 &3P0 12z,

1Hﬂ>r/ %xwmﬂam/é%ﬂ(wﬁ* 0,26 g, 2.0 mol ), in the

esence of DIAD (di-Isopropyl azadi carboxyl at e,

Aldrlch 0.81 g, 4Mm”r013_>}.@mjﬁ_@3P(Aldr|ch 114 g,
\ i f (N2

was concentr at ed The ti tisevile oduct was purlfl ed by
chromato&;raphﬁ/ (Sit)2, CH2 : MeOH : N113+120
90: Tig:produt of Exprgsy 554 iiRne, B3 omel warhese) wihpse -

1.91 9 )
tolucnefglg(glﬂ'namg i1_%(_{1)&&2: é\i%réc% Zlﬁ?gé-rp r#) rgpn%ﬁn gﬁ)é&{it(ﬁ[g '_Qf 1031225
mL)]'EtZ%o&ﬁ,terﬂp&&udeﬁor 16 Wurs 8¢ Iﬂe]pxécdpatah?ikras? Eoltdzted knitiried@tolgive the

(d 37 Hz N(MR 1]\/BH m_z 255 (M-l-llg
tltieggglp@mm.&],ﬂ? ZE&W}_% 5591@6 (300 MHz, CD3;0D) 2.16 - 2.64 (m,

l @X
12. iﬁ&%ﬂ@@. ﬁ),ﬁﬁi‘ﬁ -%?ﬁ@ Pﬁ?vaeé?{s%bx%a&)lﬁcﬁ) S4¥ (@M1t z, 1
H), 7.22 (d, J=7. SHZ 2.8 H), 727 (dd, /~8.1,1.7Hz, 1 H), 7.30 (d, /=3.1 Hz, 1 H), 7.31
-7.34 (m, 1 H), 7.61 - 7.66 (m, 2 H), 7.70 (d, /=8.1 Hz, 2.8 H), 7.88 (d, /=2.4 Hz, 1 H),
8.17(d, /=1.7 Hz, 1 H) ppm. MS DCUNH3): m/z 333 (M+H)". Anal. Calculated for
C1H2aN4 1.40C7H055-0.70H,0: C, 63.11; H, 6.29; N, 9.56. Found: C, 63.17, H, 6.61,
N, 9.43.

Example 56
{endo)-N-{5-]2-(trifluoromethyl)-1H-indol-5-yllpyridin-3-yl} -8-Methyl-8-

azabicyclo{3.2.1]octan-3-amine fumarate
The product of Example 9A (110 mg, 0.4 mmol) was coupled with the product of

Example 7A (300 mg, 0.97 mmiol) according to the procedure described in Example 9B
73



Under N2, the m xture of the product from Exanple 49A

(250 ng, I MO nmol) was coupled with 5-1ndolyi boronic
waeiod1§®sycor, 240.0 ngy, 130 mmol ) accordi ng tBCT/h82007/068930

procedure of Exanple 9B. | FINVR (300 WMHz, CD30D) 5 131

to prové edhp %t?ﬁ base Eg fth{h%gom%%&@ggP rﬁlg,?ﬁi_ﬂ 22%:;5 )(5)5 w(héc h}_%asl(égs

mg,d‘@ m'de? wais7 %1%1 (r@at@ig.rltga’uxﬂénc heidl[12 ﬁ%agéﬁﬂﬂ(%l) gz'ﬁtd((ﬂfﬁo/EtOH
(v. 1|81)1,, 57n18%8&1( r@omj&mp@@tw for|1 |lqpursg pr@mpﬂaig WRS ﬂl{gredlanﬁmned

to gl(e\ﬁxf)tg_ﬂ: %ﬁﬁpxg(i}z tlcmg %%l)d 9&’% W( 4(”@-&”(3%)38]%?5 2.28 -

2. 37((&% ﬂHj 8 AktR Iy, 81—1&?,@ e (@yEHQr’ﬁ(JZZ[s(lJr@&I) BHYWSW&QDYM tH)
in-3-y11-1H-i ndol e

67248, B, ©F7 Ex AP %419% 5(761% ﬁﬁ{) bﬁ? @ w?nﬁig)H%&sH} pedt(ed H)

( [ e 0
T N e
(“zzﬂzg}mbef)a]t 30@CLHE: @ 9901 81, U@6pNOY. 6d1er\IIr&1 t(i‘t.‘il9929c; ehpaini,

111 R (300 MHz, CD30D) 8 2.01 -2.66 (m 8 H), 2,83

3s, 3 H), 3.92- 4,09 (m 2 H, 498 - 515 (m 1 H),

6.61 (d, J=3.05 Hz, 1 H), 7.33- 7.40 (m 1 H), 7.50-

7.63 (m 2 H), 8.04 - 8.10 (m 2 H, 8.44 (d, J=1.70

Hz, 1 H), 8.80 (s, 1 H)MIIPEBB(DCI/NI-B) rn/z 334
. 1

6. 38 N, 7. 62 EX&”D' B]p'i_?ﬁdmetosvlate

5-(5-1(exol - 8- Met hyl-8-aza-hicyclol3. 2. 1] oct - 3-yl oxv1l-
pyrazin-2-yl1lJ-1H i ndol e tosvl ate Exanpl e 50A
(exo) - 3- (5-1o0do- pvrazi nE)?a 1g§yA-8- nmet hyl - 8- aza- bi cycl

of 3. 2. 1l oct ane EXAMPIC 2.5
5-{5-[{endo)-8-Methvl-8-aza-bicyclo[3.2.1]oct-3-vloxyl-pyridin-2-y1} -1 H-pyrrolof{2.3-
b 1dine

The product of Example 9A (200 mg, 0.80 mmol), was coupled with the product
of Example 47A (244.0 mg, 1.0 mmol) according to the procedure of Example 9B. fo
provide the title compound (190 mg, vield, 71%). "H NMR (300 MHz, CD;0D) & 1.93 -
2.27 (m, 8 H), 2.33 (s, 3 H), 3.20 [s (broad.), 2 H}, 4.69 (t, /=5.1 Hz, 1 H), 6.57 (d, J=3.4
Hz, 1 H), 7.39 - 7.48 (m, 2 H), 7.83 (d, /=8.5 Hz, 1 H), 8.25 (d, /=2.7 Hz, 1 H), 8.46 (d,
J=2.0 Hz, 1 H), 8.73 (d, J=2.4 Hz, 1 H) ppm. MS (DCY/NH;) m/z 335 (M+H)".

Example 57B
5.{5-J(endp)-8-Methyl-8-aza-bicyclo3.2.1)oct-3-yloxyl-pyridin-2-y1} -1H-pyrolo[2,3-
blpyridine tosylate

The product of Example 48A (80 mg, (.24 mmol) was treated with p-
toluenesulfonic acid monohydrate TsOH-H,0 (Aldrich, 57 mg, 0.3 mmol) in
BtOAC/EtOH (v. 4:1, 10 mL) at ambient temperature for 10 hours. The precipitated solid
was filtered and dried to provide the title compound (100 mg, yield, 79.6%). '"H NMR
(300 MHz, CD:0D) 6 2.27 - 2.69 (m, 11 H), 2.84 (s, 3 H), 3.84 - 4.08 (m, 2 H), 4.84 -
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Under N2, the m xture of product from7C (0.42 g, 3.0
mol ) was treated with potassiumt-butoxide (Al drich,

w®2®2/187038. 3 Mol ) in THF (anhydrous, Al dri ch, PGDUS10)7/068930
at anbi ent tenperature for 1 hours. The product of

4. 94%&@'1’&11)3 64284 (A30019, 1 B, 9 29! J=a f’iz"\@ F’do Jhe g, 1,

turé was stirred at anbient tenp era ure r 4 hour
7. 566(dd| L8eh gHeldz.vi Hp WAL 6y J4&B! Bilz) 2 HTthZT(dgtfﬁ% 8 Hmﬂ; H), 8.36 (d

52 R Ao By L 1bod B2 e e eok S PrRMB RN

m/z ??? ﬁ%&"‘” 313(6%1 I\%&@étc%is %B La%Lf 1 he (’%H%S@; 9@@%@1@ 61. 81 H,

6.07; M, §0.4{ owd%ﬁagﬁﬁsﬁ%wooé 94 - 4. 11 (m 2 H,
5.32 - 5,57 (m 1 H), 8.06 (d, 3=1.36 Hz, 1 H), 8.42
(d, J=1.36 Hz, 1 H ppm N5 (DC /NH3) MZ 346 ( M+H) +.

Exanpl e 50B 5- Example 58

8- Met hy1l- 8- aza- b| C cI op.2 11loct - 3-yl oxvl-ovra
2 &) ~3-Medhy el ;"f clo[3.2 22 Vaan [0S, 'iﬂ.S A~ A-‘.,u.\”‘}"’i' €

(200 rrg 0.58 rnmol )y MRS CRURL GG M th 5-

i ndol yl boroni c aci d %‘Wﬁg, 0.89 i mol)
according to the procedure of Exanple 9B. 1H NMR (300
MHz, CD30D) 8 1.95 - 2.17 H, 2.16 - 2.31 (m 2
H, 2.36 - 2.47 (m 2}‘5113—"—‘&%267(|n 2 H, 2,85
(S 3(@(4&5%0&1:;3&%&11 148.2-HidhboralaA®- 11%d§1%1,6.f&1e&|)11)

7 J,Bldeul’\rz,ﬁer@umsdq}m 2-ond-pAIRriEe 2(dcs, 19:68n#8]) Wiastoupled with

bis(@gﬁ@ﬁ%é)’qibon(ﬁﬁnﬁsggﬁwrkép ( E)gp /gNLéjlmacH?Z@g%p%cg o?%()(Ac

(Alcﬁ?éﬁnpb@ 5Q’C0 fmmol) under the catalysis of PdClg(dprf) CH2C12 Aldnch 163
exo - Met hyi - 8- aza- bicycl o Y1

bt eSSzt afir
mg, a?zmﬁlﬂﬁ) lyﬁphmmmﬁﬂj@x@et(wmcmﬂm )at8 fq@rlédmuts Bfter the

(o reat ed w t. .

reacg? Wgé %@&% ghg gragg?(ged a2k RN dirélf \A@.?Lg%gerﬂl_relﬁ él{]uted with

EtOAA(TI0 @), TH(nixtre Qab ﬂheﬁmﬂshed WitlEbAAE (25t Q{1 add dencentrated.
rnE) at anbjent tenperature for 10 hours. The m xture

They usowsanTifist adth shemategraploeen §Hesed (BIQAS I gvesds. | hb

Rp~(§ 5} Hoepisx&?@l%%riflérg c%ﬁlpglgﬁ% f%?&gg HM;&’M G/O)D)H%]GO(%N%%

("ngDl)g)‘ (.04 (2 18H), 2558, 2 D), 6.88 (dn./~8. 5|‘Hz, I2HB4.52s, 7.8 ), 2 H)

3 43 - 5 70 1H, 7.23 (d,
PP”’SIVZS(S@LC (I n%éaﬂéHéb 7. 4§)m(d, gl)=8.48 Hz,( 1

H, 7.62 - 775(|n 4 ,812(s 1 H, 8.22
(d,1=1.36 Hz, | H), 8,68 (d, 1=1.36 Hz, 1 H ppm M

(DCI/N153) m{z 335 (Nﬁmm:ﬁﬂrple 51 4-
YL A PYne

3 1
; ?;T%’F?‘?mgiﬂ\%‘wﬁe gmm agcw sd) ﬁﬁmﬁ) %«a%leeﬁmeéwnhwfm@uct
of Example 58A (260 mg, 1.0 mmol) according to the procedure of Example 9B. to
provide the title compound (130 mg, yield, 46.4%). "H NMR (300 MHz, CD;0D) & 1.93
-2.04 (m, 2 H), 2.06 - 2.15 (m, J=2.4 Hz, 4 H), 2.14 - 2.25 (m, 2 H), 2.33 (s, 3 H), 3.20 [s
(broad), 2 H], 4.67 (¢, J=5.1 Hz, 1 H), 6.96 (d, /=8.1 Hz, 1 H), 7.38 (dd, J=8.8, 3.1 Hz, 1

H), 7.69 - 7.80 (m, 3 H), 8.18 (d, /=3.1 Hz, 1 H) ppm. MS (DCUNHs) m/z 350 (M+H)",
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The product from Exanple 50A (200 ng, 0.58 rnnol), was

coupled with 4- indolyl boronic acid (Apollo, 143,3 ng,
w®2@9/18m0ed ) according to the procedure of ExanpdBUSB)7/068930

11- 1 NWVR (300 MHz, CD30D) 8 2.02 - 2.28 (m 4 H), 2.34

- 2.8 (m 2 1), 2.50- Bfiidmc2 M. 2,86 (s, 3 H).
3,96 -4.07 (m 2 H), 5 (m | H, 6.82 (d,
.!.< ? r. 0 ] 1781 Z_ ﬁloﬂ

5-3. 39 Hz 11)74.dJ64Hz T H, 748 (d
1=8.14 Hz, | H), 82@—@—3—2@—@&%@—1&&,1@ 8.65 (d,
5 Ths rdﬂglithf f:ban@msm{x@grm@mWwé%ﬁéea&M\m p-
e -
toluf{l?efs H’Emam@ mopphydratg Ta@H- i@ (ldops. 7. me.dbi merg)) mxy| - py

sOAPRIGTAAL, P SEA b3 s s TR BERCH R o

was }ﬁﬂt@ieﬁ&ﬁ&ﬂdbtﬁ ﬁﬂ;i:r@vﬁe itiek: tivehybuad el oﬁ&@yrﬁ&d (.65, CH.NGR
i n_Et 0Ac/ EtOHg , 4.1, 5 nl) at anbient
(O Hso RGPS 5 D?1 10 GRdun 8 HITHES (6 Ak & 6RdS Do dh e,

. 408 R FE8E° LA PREHD B0 A G007 2507 i, T RRG B o
2 H)28 32 (4, mﬁm }Ht )1 Hﬂap’ﬁﬁ MS (DGI/NH:,) ;21/33350(1\&15? Am1_ ﬁalﬁfated for

Czll‘{zﬁlﬂs 2.90 Hf‘l ﬁ} HzO/ Q@Zaﬁ H, Gﬁpg N;8 §g Ii{gmd 1(3,;@2 67 Hup.47; N,
gepd, J=7.12 Hz, 1 H), 7,49 (d, J-8.14 Hz, 11I1l), 7.70
(d, J=8,14 Hz, 1 H), 8.30 (d, J=1,70 Hz, 1 H), 8.67
(d, 1=1.36 Hz, 1 14) ppm M (DC1l/NH3): nal/z 335
MtH) 4 Exanpl e 52 6-
%5 |[_D(exo) erI\/let hv1- 8- azgﬁ—ﬂi‘lélﬁelo[s 2. 1loct 3- vl oxyI pv
; b bg.4. )

y
r azi n- 2- yll-1H- i ndolmsghydrochionc aci }
Example 59A

{endo)}-3-(6-Chloropyridin-3-yloxy)-8-azabicyclo[3.2.1]Joctane

To a solution of the product of Example 9A (253 mg, 1.0 mmol) in anhydrous
1,2-dichloroethane (Aldrich, 10 mL) was added 1-chloroethy] carbonochloridate
(Aldrich, 286 mg, 2.0 mmol). The mixture was heated to reflux for 15 hours. It was then
concentrated, the residue was diluted with 5 mL of methanol. The soltuion was stirred at
65 °C for 1 h. and then concentrated. The residue was purified with chromatography on
silica gel (CH2Cly:MeOH:NH3 H; O, v. 90:10:2, Rg=0.1) to give the title compound (180
mg, yield, 75%). 'H NMR (300 MHz, CD;0D) & 2.03 - 2.62 (m, 8 H), 4.01 - 4.14 (m, 2
H),4.75-4.82(m, 1 H), 7.37-7.42 (m, 1 H), 7.44 (4, J=3.1 Hz, 1 H), 8.03-8.13 (m, 1
H) ppm. MS (DCI/NH3) m/z 241 (M+H)", 239 (M+H)".

Example 59B
5-{5-[{endo)-8-Azabicyclo{3.2.1]octan-3-yloxylpyridin-2-yl} -1H-indole
The product of Example 59A (180 mg, 0.75 mmol), was coupled with 1H-indol-

5-ylboronic acid (160 mg, 1.0 mmol) according to the procedure of Example 9B. to
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The product from Exanple 41C (200 ng, 0.58 nmmpl), was
coupled with 6- indolylboronic acid (Frontier

waseioensioso c, 143.3 ngy, 0,89 mol) accordi ng t oPeTES2007/068930
procedur e of Exanple 9B. 1H NWR (300 WMHz, CD30D) 8

provgie()té 2 16p‘§und2(?%(ﬁ:?n@5yle%14gﬁ) 1%@2@&%&5{9@@ éﬂ)F@D) 51.77

-1.9%; é§132 H)51 5@ Ql(ﬂ (m’l 2*1'1) 2@7472 3(od(m Jﬂ@) @516H25 591%#)2, HY, ,43713, (t,
J=4. PI)HZ 8 PP)o@dl (dLJf‘H HizH) 17 (d ~é=3613H@=d1 5%5:71393@ 8.9, 3H)

i0p 8% (s oo g ' o SR 5% £ | 03

(d, J=27Z1 1z, 3-M)l 8:17 K] a0t Hz! DHY bgiheMS (DCI/NHS MQQGQM—HH)
Exanple 52A (90 ng, O. 27 nunol) was treated wth
pt ol uenesul foni ¢ aci d nonohydrate TsOHH20 (Al drich, 57
ng, 0,30 innol) in EtO Qé—lsgd 4:1, 5 ) at
anmbi ent tenperature for . The m xture was
conggit[{atder8-unadbic veiofBuL. b cmésﬂuxﬂnmdmmvll} dél-ifiele

title corrpound 1H NVR (300 1l_}/Hz CE)GOD) 32,01- 2,14
(rn 2 H, 2.16 - 23&—@&2—%&&?—%(5 3 H, 2.39 -
%. %mdggt &ﬁﬁxaﬁlﬁ&sgﬁ(@% hEno 3 xh')nol)%va%ﬂtre{aﬁed v%tiﬂ{(’(l (4 M, in

5.417- 5.68 ,
dioxaﬁ%Z) BnlHA.8 rﬁmh!)) in EtQAc (00 mI3 At &@bﬂelm te@mpefaturd {82 O(lwursl The

prec;;?"@g%’(sg?d _Xvagbt'?tg:éi%d %i&'ég ffg{rbgé &Ecd’ tit%:q%%gr};% El J%dn'_z "yield,

79. @é)l ﬁmﬁiéséo MaPPB,0M § Db Nodk: (nf, 2/17), 338 -OMsHht 2 1), 2.40 -
2. 59_((anesdal} MLOR5 4123 (o P ), 5-02Qn =4 i iz, 3-1) p-6-(dp -yl HE, BEALY 42
(@ L N kb ’%wf) LRI Bl B2

(d, J=§ 111)19@}9”8 243400, 090 7 He, 1 H) Ri/gysb QUSHY. Anal

| oct an one AI drich ng nth) reacted with

Cal@ﬂ&iﬂ@ﬁyﬂzdﬁnNﬁ)arﬁO&éCKDB%)Hn@ 555508H’ib|6) 88 dPdPnpund: C,
ced of Exanple 20A to give the title

7. B B, 85 v, i

ng, yield, 44%. 11 NVR (300 M,
CD30D) 5 1 54 - 2.25 (m 8H), 2,29 (s, 3 H, 3.16 ts
(broad), 2 Il 3.50 (t, J=6.61 Hz,! H), 7.08 (t,
J=2.20 Hz, 1 H), 7,79 (&z@umhe"@ﬂ) 1H, 7.85 (d,

(@g@%@&éﬂ@gﬂ@%@% 1%(/1%%»1113%\5 8@%1)1(:%'1593 2.1]octane

(endo) - N- ( 5- (1H—Indo| 5 y_)g_mu d| n-3- -8-meth

| -8-azabic clo 3. 2. an- 3- p-

3- (“hlorobenzoperoxom ac:ld (Aldnch 70 75%, 240 mg, 1.0 mmol) was added to
a solution of product of example 9B (333 mg, 1.0 mmol) in MeOH (10 mL). It was then
stirred at ambient temperature for 4 hours. The solution was directly purified by
preparative HPLC [Gilson, column, Xterra® 5 um, 40 x 100 mm. Eluting Solvent,
MeCN / H,0 (0.1 M aqueous ammonium bicarbonate, adjusted to pH 10 with ammonium
hydroxide) (v.10/90 to 75/25 over 20 minutes, Flow rate of 40 mIL/minute, uv detector set
to 250 nm]. The fractions with lower rention time were collected and concentrated under
reduced pressure to provide the title compound (130 mg, yield, 37.2%). "H NMR (300
MHz, CD;0D) 6 2.19 - 2.42 (m, 4 H), 2.45 - 2.74 (m, 4 H), 3.34 (s, 3 H), 3.57 - 3.70 (m,
2 H),4.72 (t, /5.3 Hz, 1 H), 6.52 (d, J=2.4 Hz, 1 H), 7.27 (d, J/=3.1 Hz, 1 H), 7.40 - 7.52
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tosvi ate The product of Exanple 53A (150 ng, 0.5
mo)) was coupled with indoie-5- boronic acid

w@ Eoonsiosr, 150 ng, 0.93 nmol) according to thBECT/US2007/068930
procedure of Exanple 9B to provide the free base of

.3 Pt bty FRE RN R hemur sl -6l (e A0S TR A B0 s 1 0

8.2344, Jo.1 Bz 26HyPPh) MI(DREIMEHERHS0W+D".1, 5 nl) at
room tenperature for 16 hours. The precipitate was
collected and dried to give the title conpound (99.3
ng, yield, 671%. 1H N Q@ Mz, CD30D) 6 2.15 -

2,30 (m 2 H, 2.30 - 2 5.5 H, 2,42 - 2.63 (m
(1R3A8S, 8r2-388-(( B, InolHh -y ByiBdin-Gt yloXA B-Sethx]-8lazklicy3o[92. lgctane
(broad) 2 H, 6.54 (d, J=2,4 Hz, 1 H, 7.21 (d, J=8.1
I—|23 H, 7,32 (d, J31§%—3H),739(dd J=8.4, 1.7

. g 6@121§Pab31¥Zf%§ro¢érc5a%zd%m%@cg H)n? ng 046 Eh iioﬁm'ﬂéi) w?as @ided to
a solution dEprodutinf etarkipleHEnGIRBnIpCH /ONRIBP]) mri\&eQﬂ 31 (DmaL]_ .Itvwas then
sturéé”ateainb?%'lt‘%q“r#?%%%@g Bk TaitpsThasplepn et AEoBpuifogls,
preﬂﬁraﬁ%e i c &)1% Xterra® 5 pm, 40 x 100 mm. Eluting Solvent,

ndo) - N-1 (1I—f-|ndo “4-ybpyridin-3-yl)-8-nethyl - 8-aza
Me(E)IM ;Hzodpa M. aemtsanudemav icaphonaigsgdintied opdhy  withgmmonium

hyd%ﬁxggeg L%/éé g%#g] %9%{ 2@#1}%% rf}lgﬁrr}ql% 8¥ %e) Og.fmtfﬁd?%( luv%c?e%t%r set

to 25(5?1)%?' EheBtbAPR tHBighSr &nﬁ@iﬁhx}ae%e @(ﬂld:bie& dnﬁ\fcéxibentrated under
dole-4- boronic aC|d(Front|er rIO|2)
redured pregsuag ta provide thyy ddeenmnroupd (B04mp| )@elggjlt M W (300
t . | |

e GR35 A U 38
J=1 gl)x 4.2;;1;% %-H)tZZQj(_(mg Hé)l &417 -2, 88(nf, <, Hg 4H)1§ BRAL(rN 1 H), Ga) (d,
J=37. 188 ()7 237:(’71 J3. 44z, | Hp,)mzmg% (1%1 %}{(),nq é@% J=18,§'),31’17 Hz, 1
H), f{%g (r; %2818 Q"% ;11) F%GSO@A%BWHZJ F158s. ﬁﬂ&d =M ,Hz7,1§/g dpeh; MS

(DOBTH N 35m(m+3i)33 ( M+1) +. Exarrpl e 54B

Example 62
4-{5-[(endo)-8-Azabicyclo[3.2.1]octan-3-yloxylpyridin-2-yi} -1H-indole trifluoroacetate

The product of Example 59A (120 mg, 0.50 mmol), was coupled with 1H-indol-
4-ylboronic acid (Frontier, 121 mg, 0.75 mmol) according to the procedure of Example
9B. The crude mixture was purified with preparative HPLC (Gilson, column, Xterra® 5
pm, 40 x 100 mm. Eluting Solvent, MeCN / H,0 containing 0.1% v. TFA (90% to 10%
over 25 minutes, Flow rate of 40 mL/minute, uv detector set to 254 nm). The fractions
containing the desired product were collected and concentrated under reduced pressure
and the residue was stirred in ether/ethanol (v. 10/1, 5 mL) at ambient temperature for 16
hours to provide the title compound. (80 mg, yield, 29.2%). 'H NMR (300 MHz,
CD;0D) §2.06 -2.24 (m, 2 H), 2.25 - 2.60 (m, 6 H) ,4.00 - 4.33 (m, 2 H), 4.90 - 5.02
(m, 1 H), 6.72 (dd, /=3.39, 1.02 Hz, 1 H), 7.25 - 7.32 (m, 1 H), 7.34 - 7.39 (m, 1 H), 7.43
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(endo): N-(5-(111-1ndol-4-yl)pyridin-3-34)-8-rnethvl - 8-
azabi cycl o[ 3. 2. 1] octan-3-am ne p- tosylate The

weemdast3iof Exanple 54A (80 ng, 0,24 mmol) wasPCT/Es108TI068930
with ptohrenesui fonic acid hydrate (Al drich, 47 ny,

@, ths ﬁper A )é‘i B ) @%gj ﬁs'éz(ﬁ!ﬁi 61]19)r 3, 935@{#);3&5&5 38%2, 1 H), 8.11

ecCl
(d, JeBl8l et ed{)aadé qd,ied. 7&(Hzg|1\lé) Iiplme msw@ycmmmmq 85. 3

VHz 0
(M*'gg"sén@n{“alz B ot 23 VR G §30H 0 6, TS0 Pﬁ%ﬁ N, 755
3 3 79 (t, J=5,9 Hz,
Fou'gd.'gs 1S {%42%%7{% , H)16 (dd, (J =7.5, 1.0 Hz 1 H) ,
7.21-7.27 (m 5.2 H), 7,37 (d, J=3,1 Hz, 1 H), 7,50

d, J=8,1 Hz, LOB), 7.6 1.0 , 7.70 (d,
SSle 32m)7ggw4(mzlt?),824gd
5-19Fckx é‘-‘?ﬁ‘zaﬂic Io M e aRGLvi1DE adlﬁjzzvﬁiﬁl (b i)bts(hiadhloric
culate . 201-120: C,

6L43; FT, 628 N, 8.90. Fagidd: C, 6172 H, 6.26; N,
8. 64, Exarrple 55 etz N ,5:{1H I ndol -6

1) pyridin-3-_yl -8-netml%§%%i clo21

oct an- %mnﬁpCh!@&mlrﬁiﬁrﬁ?: vE@me@;a%ecloB 2.1]octane

(endo) - N- (5- (1H I ndol- 6-yl) pyri din-Ly1)-8- et hyl - 8 aza
bi dydl §fwiop of thecpraduct opRiample 11A 2Fde, r98dwatﬂ)af 2

dwh%i’ggﬁ!meeéé§ @1 éa (ﬂ:gtésl)gvzl% Eg@% ll) gfr{\@ﬁ)fgg}l‘ eﬁrﬁ%cyt‘%%cﬁlldate 54 ml,

49 SaasphdThgmixutcheasphaciedtadao 0H0 T npDi IQiIvBs then poaled dewn to
ambiw?%efnipee%w?naféi S8 O Ao B70 & it Tritic 5 Thamhepteqlfo reflux
for %h(gﬁ tgs coil d's)teéd ehpdl_‘gxgér%dgw%gFlﬁﬂlﬁbd wgltllf%hm%ﬁﬁ)}%z?phg%n@hca
gel (((]HZCIBME:EE{ NH:#;0, 7. AB10:ZR=01P) © gifg the 2@ecoMPaur(dl 8@ mg,

67 2 , d. J=2, 8,
ol oo By honk Eisb gt Rttt g 3,
2.01RPIPLA, PBB 3.46 - 3.73 (m, 2 H), 4.58 - 4.76 (m, 1 H), 7.32 (d, J=8.1 Hz, 1 H),
7.43 (dd, J=8.8, 3.0 Hz, 1 H), 8.01 (d, /=2.7 Hz, 1 H) ppm. MS (DCVNH;) m/z 241
(M+H)", 239 (M+H)".

Example 638
5-{5-[(exo)-8-Azabicyclo[3.2.1]octan-3-vloxylpyridin-2-yl1} -1H-indole
The procduct of Example 63A (0.24 g, 1.0 mmol) was coupled with 1H-indol-5-

ylboronic acid (Frontier, 0.241 g, 1.50 mmol) accoding to the procedure of Example 9B
to provide the title compound (0.25 g, yield, 79 % ). "H NMR (300 MHz, CD50D)

8 1.69 - 1.83 (m, 2 H), 1.86 - 1.99 (m, 4 H), 2.18 - 2.32 (m, 2 H), 3.67 - 3.87 (m, 2 H),
4.69 - 4.82 (m, 1 H), 6.52 (d, J/=2.37 Hz, 1 H), 7.27 (d, J=3.05 Hz, 1 H), 7.45 (dt, /=8.48,
0.85 Hz, 1 H), 7.49 (dd, /=8.82, 3.05 Hz, 2 H), 7.62 (dd, /=8.48, 1.70 Hz, 2 H), 7.76 (d,
J=8.14 Hz, 2 H), 8.03 (d, /=1.36 Hz, 2 H), 8.22 (d, /=2.37 Hz, 1 H) ppm; MS (DCI/NH3)
m/z 320 (M+H)".

Example 63C
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(endo) - N-(5-(111-1ndol-6-0)pyridin-3-yl)-8-nethyl-8-az
abi cycl o[ 3. 2. 1l oct an- 3-am ne p- tosylate The
wee@dugtsbf Exanpl e 55A (102 ng, 03 nunol) wasPCT/ES206TI068930
with ptoluenesul fonic acid hydrate (Al drich, 57 ng,
3 H ,

coI I ect ed and dr| ed to g| \aelgghe ti tI e corrpound

(13 111 NVR (30 :
@lne @fﬁdumtzofﬁqwle 3 %@ 158, %7 @maweateﬁe@ﬂehﬁé (Algirich,
4 Mfﬁ ngﬁnﬁ %Js[ @L( ?Etmél) féﬁd@é@# gonJ Tgnif,)*'ihe]ﬁxmtl)puited
soth)vas ﬁlt&@d édd dﬂe%Bt.ngszthe ﬂltlb bdmpﬂuﬁ.ﬁtl((} 207g3416€dﬂ649%]) H NMR
QO3 QDAL I 1§13 Gri iy 1252 5% gk 1) 242 bl e 1),

409 NG 2 T 463 398 i s 6 AREL A SR 30T 4538 =3.05 1,
1 HE0150d:7. 2, (g 21H), 8H6 (6, 16H), 8187 -B.3B(mEXHiyH. 82 @62t Blz; NH)
poms PG (LGNl DD 2] Bt oo o,

58.80D8, @fingCI 89, FotaImt &390, H13@6”H 1Pgg nunol ) was
couple the product of  Exanple 7A (300 ny, 0.97

mmol ) according to the procedure descri bed i n Exanpl e

9B -73- to provide theﬁ;reel b&{se of the title

conmpound (38 ng, vyield, mhlch was (38 ng, 0.09
\

terrperature for 16 hours. The precipitate was filtered

oo Prdfpek RRETNE A7 (! iy BRI, Vi TR vl Hroducr

of Ekéﬁple’c‘jSW( 10mmg ots, mﬁhSH atSordidgth the%:r&%d[lﬁc(di Rxashple 583 to
4.80-4 90 (rn, H)672€

prowtgle tive tigle compgymd (h50 J_mweldr 88 /?)d H MEDSE‘JWW N S@-Qﬁ 0

s 5p g st o by o 0eB AR I A BRI R .

J—7@0 1—529';)(]}5) 7{4’7 (44,9633, 3.5 61k, Fennu78 C7.98m29 .32 (A 7=N.71
Hz, 1 H) 10. 58 (s, 1 H) ppm MS (DCYNH;3) m/z 336 (M+H)".

Example 65
5-{5-[(endo)-8-Azabicyelo[3.2.11octan-3-yloxyIpyridin-2-yl}-1H-pyrrolo[2,3-blpyriding

The product of Example 59A (200 mg, 0.80 mmol), was coupled with the product
of Example 47A (183 mg, 0.75 mmol) according to the procedure of Example 9B. to
provide the title compound (80 mg, yield, 49.9%). 'H NMR (300 MHz, DMSO-Dg) 8
1.89-2.16 (m, 4 H), 2.17 - 2.40 (m, 4 H), 3.78 - 4.26 (m, 2 H), 4.86 (1, /=4.24 Hz, 1 H),
6.51 (dd, /=3.39, 1.70 Hz, 1 H), 7.46 - 7.58 (m, 2 H), 7.97 (d, /=8.82 Hz, 1 H), 8.39 (d,
J=2.71 Hz, 1 H), 8.52 (d, /~2.03 Hz, 1 H), 8.88 (d, J=2.03 Hz, 1 H), 11.70 (s, 1 H) ppm;
MS (DCI/NH3) m/z 321 (M+H)".

Example 66
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5- | 54(endo)- 8- Met hyl- 8-azabi cycl o
[ 3. 2. 1l oct an- 3-yl oxyl pyridin-2-y11-1H pyrrol of 2, 3-
whbpynsmwsne t osyl ate Exanple 57A 5- PCT/US2007/068930
{5-[ (endo) - 8- Met hyl - 8- aza- bi cycl or 3. 2. 1l oct - 3-yl oxy1l-p
q ; ' .

40398 M8 pvirolo[ 2 8% Tpvridine

WA

0 bk prbdnit o1 Hiamppr 6HAIE000h xR hmINTdk dcRked vitighe prciuct
| i th d f Exanpl e 9B,
Sy T TR

oy : 7
oS M SRR i 145 MRS, Bishpg o
1.826 BB (mal, 6 H52. 18 4240 (m ) H),3.B0- 4.30 (482 Hjg4. 2l H.30 tn8BH), 6.51

" =8 - 2 = :
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The product of Exanple 48A (80 ng, 0.24 mmol) was
treated with ptol uenesul fonic acid nonohydrate

Comipp@itibhd 0he Mvdniieh. 57 ng, 0.3 rnmol) in EtO0Ac/ Et OH
v, 4:1, 10 nL) at anbient tenperature for 10 hours.
Thdhpimenpon alseproyisies ahamnaceyticakgomepostignsieoreprising a

A8 LSRG AES P  p iy
phadnddputica! 1B 4eceftabl daffier2 Thi corp&dtions-céiprise compounds of the

invention formulated together with one or more non-toxic pharmaceutically acceptable

-BAZab

carriers. The pharmaceutical compositions can be formulated for oral administration in
solid or liquid form, for parenteral injection or for rectal administration.

The term “pharmaceutically acceptable carrier,” as used herein, means a non-
toxic, inert solid, semi-solid or liquid filler, diluent, encapsulating material or formulation
auxiliary of any type. Some examples of materials which can serve as pharmaceutically
acceptable carriers are sugars such as lactose, glucose and sucrose; starches such as corn
starch and potato starch; cellulose and its derivatives such as sodium carboxymethyl
cellulose, ethyl cellulose and celiulose acetate; powdered tragacanth; malt; gelatin; talc;
cocoa butter and suppository waxes; oils such as peanut oil, cottonseed oil, safflower oil,
sesame oil, olive oil, corn oil and soybean oil; glycols; such a propylene glycol; esters
such as ethyl oleate and ethyl laurate; agar; buffering agents such as magnesium
hydroxide and aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline;
Ringer's solution; ethyl alcohol, and phosphate buffer solutions, as well as other non-
toxic compatible lubricants such as sodium lauryl sulfate and magnesium stearate, as well
as coloring agents, releasing agents, coating agents, sweetening, flavoring and perfuming
agents, preservatives and antioxidants can also be present in the composition, according
to the judgment of one skilled in the art of formulations.

The pharmaceutical compositions of this invention can be administered to humans
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4,94 (m 1 H), 6.62 (d, J=3.4 Hz, 1 H), 7.23 (d, J=8,1

Hz, 2 H, 7.47 (d, J=3.7 Hz, 1 H, 7,56 (dd, .1=8.8,3
wd.2ddz/13703H) , 7. 71 (d, J=8 1 Hz, 2 H), 7_92 (d EC‘EUSZOHZ%S%O

1 H), 8.36(d, J=2,7 Hz, 1 H), 8.56 (d, J=2.

and B mp T ot bad 2%@%%8%%@8%&%»
intraﬁ&rh‘tﬁc i 6gélei3ky0toﬁiﬁzal-}§2 gas WY, poides] pintineris Or7ddps)1bycklly oFausoral or
, 62,15 H, 5.92:N, 10.05. Example 58 5. _ .
nasal spren i) tegm Ne%rﬁytfzaéiyi“zaawﬁa%qraggtegﬁratfde?%ﬁ% AGTELSHAHY"
inclﬁg%trévésﬂé)ks,'iﬂt%hﬂl&n%f,Q%pri%@M?fn%BE&%l, cuiGtAhbous,
intrmftxbukhxﬁ;jéc—tfbatandrinﬁhhvh 1, 3. 2- di oxabor ol an-2-yfl i ndol i n-

2. %ﬁargxac:ilglcgfjwc)sﬂwg ?cg ngeazﬁ\}duleﬁtzon compnsgAhgrrmia%QuticaHy
acceEta%(eF%téiﬁ@ 9&1@&)93 6t RAAqhdIE Q&lhﬁénssﬁﬂsﬁ‘dihbﬁé @usp@nﬁ@ns@br 12

in the presence of KOAc ( drich, 1.50 g, 15,0

emuipisis ang ﬁ@@le nqv@%%ﬂoarvgnglt@fonpd@ﬁmt!ppﬂgﬂml&@mtlons or

dlsp%lﬁ\]()élrl gﬁamé(ss 0 ’1ta€l égne%% fi@ﬁﬁg%o?l; %glilfe?éé )i?eﬁl?s solvents or

vehitRaQicl@B Wwiaér, a1 gidtebls (ﬂroy}ﬂalecgbﬁdoﬁdjowwérﬁ @ydmﬂ,@h?cerol
t emperature and diluted with EtOAC (100 ni).
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t
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93, 89 1H NivrR (2 4& %
as 1@3:&13111 gtheﬁ@?ten@cgg qtjzrecjunga ap&o esizq_fp theyC @20 éisg%'sxf)ﬂsf and
by tﬁeﬁ@eo‘?@ﬁ'ﬂfa&@lté DA /NI-13): nr/z 260 (MrH, Exanple 58B

5- {5-lendo)-8-Metlivl-8-azabicvel of

3. ZhescomimaosBions conpsa ¢aitain 2djpvants sugblab pre@ervative agents,

The product, of. Exanpl e 9A (200 0,80 ) ... nas.. ‘
werdEaRaR, ST RE S B des d5PTeRe AELS SR THR0 o dhE Srign of
mickFBlahisAEGRH Bk Risuréd b ariu® ﬁ@lﬂiﬁ"c@n@f aneR TRl aOBents Ofor

provide the title conpound (130 ng, yield, 46.4% 11-1
exainply| Rrgzos, thqg"ob@g)gﬁ,u)hegollscggm-agld@an ihphge t alsp, qgg be

des1éabiﬁ to 1%315%9 '[Sgto(‘i?r%%'f %Ee)fan%pﬁe ségfﬁ% gﬂggﬁl%dezafﬁﬁ&a( fike.

Pmi@n@cﬁi a(b@orpﬂeﬁ ot thieldnjedtatily pham8eutitdl fodm&aBbe Brolxgh{Zaboflt by the
69: 7 80 (m .3 H 818 (d J=3.1Hz T H ppm
se@@ deleyBig apeorPEsn, fewcml@g)aiun@w@%@@ate and gelatin.

g I 56150 %)esﬁ n Y] g HRL GYéEl BB arke it RS AR dEsif W Tstow

the absorption of the drug fxom subcutaneous or intramuscular injection. This can be

accomplished by the use of a liquid suspension of crystalline or amorphous material with
poor water solubility. The rate of absorption of the drug can depend upon ifs rate of
dissolution, which, in turn, may depend upon crystal size and crystalline form.
Altemnatively, dissolving or suspending the drug in an oil vehicle can administer a
parenterally administered drug form.

Suspensions, in addition to the active compounds, can contain suspending agents,
for example, ethoxylated isosteary! alcohols, polyoxyethylene sorbitol and sorbitan
esters, microcrystalline cellulose, aluminum metahydroxide, bentonite, agar-agar,
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bi s(hydrochl oric aci Al The product of Exanple
48A (80 ng, 024 mmol) was treated w th ptol uenesul
wo onira37@sl d rnonohydrate TsOOH20 (Al drich, 57 m@r/us2087/068930
nrnol) in EtOAc/EtOH (v, 4:1, 10 nlL) at ambient
tragéc%ﬁ%eéxﬁhﬂ{x%mfe%eilé%fhours The precipitated solid was
Itered and dried to provide the title conpound (100
rrg If desiwed ang forgagre effertiNvRigtGB@dvi-the cCDPODYdsSf2h@invention can

be ir%cﬁ?p%ﬁa(ti;ﬂq intcgslg%"nr(eﬁe‘assegcg&z%rgetfg’&»@epv% g}? B %%%PQ%%%E mdégnsces,

lipoddimes,/ah8 micldkghéri’. BhdmayBilsterilied Hof BrandplE)by fﬁﬁ@tz&rﬁthrough
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inje([tﬁ)lémlz]imm Ammediylebydforg ke di n 2-yll -1Hindol e
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irasf)ta 2 GRS I Wp%?‘? P’&?‘h Ef‘&m@% picreengapyiaisiangirigesefhe

ot OO B, ARG, hy AR

ratlo(oﬂﬂ daimg tpmoi)mﬂermn)i thesatare aé thelpactiviuar pelymydr employed the rate of

onoc lorid (
drugfeles o Wt eten b Heer AR o Prbisdes e
poly@&ﬂﬁx@ﬂbis?ﬁﬁﬂpok?@ﬁhf@ﬁl‘e@uQeﬁ\@cﬁnﬂét%{t& %’rrﬂﬂliﬂbn@ afEB aﬁg prepared

The Sol t'ui on ‘'was stirred

by eaﬁdaptlm@&he corriariposeraes or Thieroeawisins wba@ mrcpmpet@blwuih body
chromat ography on silica gel (CH2Cl2: MeOH: N143-020, .
%99 10: 2, RI=0 1) to give the title conpound (180 ng,
yi dthd injd&8le forttuMtohRedn3tstdyiized @@3@}@)111:36 %{Qatratmhfdﬁgh a
8l-1), 4.01 - 414 (m 2 H), 435 - 482
bacteria}retainipe @Wg of bwncoypcz;artu(gcﬁterng}gangts in tk@)for"rg o@geule solid

com? ﬁsésm&glﬁﬁ nelp:g% g@d(o%s{aw& mrgtéﬂg%teg M‘mer stgt%g

injedtabld (reed thoy ﬂﬂtlémahboyml 0[3 2. 11loct an- 3- vl oxv1PYri di n- 2-
1}mll—|—| ndol e Edoduct of Exanpl e 59A (180
jge eﬁfﬁwsah%@r&aﬂamp SWlanJfﬂabma&ﬂousnypl%wawsC

susp%ﬁégﬁnp:{ééﬁ%g%&at@d Gl din @ 6CAE 2hWn B9 ubiAg sHBFEGUS Esiflf or

wetting agents and suspending agents. The sterile injectable preparation also can be a

tiss

sterile injectable solution, suspension or emulsion in a nontaxic, parenterally acceptable
diluent or solvent such as a solution in 1,3-butanediol. Among the acceptable vehicles
and solvents that can be employed are water, Ringer's solution, U.S.P. and isotonic
sodium chloride solution. In addition, sterile, fixed oils are conventionally employed as a
solvent or suspending medium. For this purpose any bland fixed oil can be employed
including synthetic mono- or diglycerides. In addition, fatty acids such as oleic acid are
used in the preparation of injectables.

Solid dosage forms for oral administration include capsules, tablets, pills,
powders, and granules. In such solid dosage forms, one or more compounds of the
invention is mixed with at least one inert pharmaceutically acceptable carrier such as
sodium citrate or dicalcium phosphate and/or a} fillers or extenders such as starches,
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-76- provide the title conmpound (120 ng, yield,

50A% . "H NWR (300 MHz, CD30D) 8 1.77 - 1.94 (m 2 H),
wda2®6/137020 07 (m 2 H), 107 -2.30 (m 4 1-1), 3pdBUS2007/068930

3.59 (m 2 H, 4.73 (t, J=4.9 Hz, 1 H, 631 (d, h4.1
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ammidyurh Sl e CORYANG: ageRiopn s S eliat eneerd
monpitegrhRt hpdirerbealsistciv@kabiih bl Bsht@nia dﬂd’y‘ @fld ) Quipicaits dech as

the title compound (130 ng, yield, 79.6%, '1-1NWR

talc, calgpippizaratcpgapyesgiy sigarate, gﬂ@ qqiypth}zlerﬁ) giy@lsg godipmauryl

iAot 1% L bl g gl

maygﬂho cbnﬁm%e gbgering-ﬁzgegtsﬁ; Z 71 ( m22 H), 8.15 ( s 1 H) ,
é@h% aomgusztlepsl_xg a sgmllﬁr t}ﬁﬁﬂ]ams &j&zpw?t? 2y gll%le slg)ﬁ and

hard(Mféﬂ' %12&9?&&85% &Hﬂgﬁ&gsé & @g%a}ﬁﬁ%@% fA8n E'ﬁ%eo]ﬂl_z'& Yeight

A8; N 1 16, F
poly@ﬂ@kpelﬁyc@ls% Exan'pl e 60 (1R, 3r, 55,

%}"h&?& cg%%sage s Pgﬁg}/e%%agg%ﬁgcgpsg es le l)ls anérgranu‘l)c/cs can be
prepare%lm QRENZORRT DU fucAGL BntcAd B5diabs aicpotﬁé%oa%a Wdll-known

0 mmol) was added to a solution of product of
in ﬂv@wma@em@l {@selatgg att. §heyredn) optwnnlémomalo vpaaifyjng dgents and

th t d at t 4,h
can Y20k 8P BePbOED A BEDIF e HETREL B e or thLc
preferehliflBNin £ GdrtaifparXbCihé aiéskin®l ¥t irdOdelaykdQnatier. Bixahipde of
Solvent, MeCN / H20 (0.1 M agueous ammoni um

matgi danssEH fptedelaying isleate eighpadive@eamtican Hehsisipghymeric substances
xi de) (v.10/9010 75/25 over 20 minutes, Flow rate
and %so : .
of 40 mUm nute, uv detector set to 250 nrni. The
f r @omipeeiions oy réoaler vagingli aﬂmlmlhm:mepmfdrﬁmp tsqu)oaxmhes
oncent r at ed, under, ﬁlguced e to provjde t

whigh ¢an edma&%%lay PE4RE (g copipe xg%venth_q ‘Kl\t/b?s 1@1@% non-
1n1té\lﬂi|%c’a9?§g EPC 'Sa§ cécdéb%uﬁgl.z, g@%?ﬁ]@ﬁ?% gg)ic%? or azsufaéosuo?y Wi (Witch
are solid at ambient temperature but lignid at body temperature and therefore melt in the
rectum or vaginal cavity and release the active compound.

Liquid dosage forms for oral administration include pharmaceutically acceptable
emulsions, microemulsions, solutions, suspensions, syrups and elixirs. In addition to the
active compounds, the liquid dosage forms may contain inert diluents commonly used in
the art such as, for example, water or other solvents, solubilizing agents and emulsifiers
such as ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol,
benzyl benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in
particular, cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
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2 H), 4.72 (t, J=5.3 Hz, 1 H), 632 (d, J=2.4 Hz, 1 H),
727 (d, J=3.1 Hz, 1 H, 7.40 - 7.52 -77- (in, 2 H,
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was then stirred at anbient tenperature for ours,
agemfhe sol ution was directly purified by preparative HPLC
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condifidENARANS P%Bﬁﬁ%tﬁ@lﬁy a c@lﬂgﬂ} Q 'Ealtd.epgn&/‘ﬁ{fne%&éd ;ggge?ﬂaéﬁrgg or
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m 2

and %ﬁ%ﬁ@%&? Béo écgnelrtlglgt_@ %iggmé %th(zxa{l_ll?e ’sga%ﬁfé%,tﬁia_zzr'g%;}i'g(n. 2
: s , 7_ . . .
ol e 0 oy B

compoud, of thig 2avergon, Gmmal ahf) vegetfie {athd pils] v8ixBs, paraffindg stach,

_ 7 d,, ,1----8 1 ,.8..05 (d,, J-1.7 .1
tragidupth; eS200E iy, Pl nons aljsols WSoishy et fpic i,
talc @r0zi0MbkidE)or nEXARR (Reraf, 4-

(5-1(endo) - 8- Azabi cycl of 3. 2. 1l oct an- 3- vl oxyl pyri di n- 2-
y| Powsgrsiand sprays ¢anfdontin at eddiien to the compraings ebihistinwgntion,

| @..59A 0.. . . | i
actdgf R S5 oy i Ryt BB b hide povcer
or rdivtes ofdeet flive@nts. Shrypcacillitiehally chtaimpiusioMBry gidgellants

crude mxture was purified with preparativerfPLC
such asohlspiluqrehydkpcarbangr ra(r) 5 Am 40 x 100 mm El uti ng
Sol . . i.0i . 1.0 . 0/ t. 0,
vt Ui VRGN payirhit i [ it Ffosbli
As idlkh@et orths eft, lifms@hds amejgencrhidy derhvet ifonsplosphdaipidsg diee lipid
desired product were collected and c ent ated. under
subge: dPQSPBES UP dOTEHRG TBORESK tl'?@é%f’?g{' Frdradiguid ciystas
R 2 f e O A B SO i and
metatiodizahle Hpid29pabld ef fiMRIng3 QO sdvkis mGDBODed8 The phserz14 (m

combgsiions iy iBosque oG gty i 39dgon (e fiphpdundyof ey
invenfio dtdbMizeds, pheserdafves, ahd 3% k8. ThetrefertddlipidSare the natural and
synthetic phospholipids and phosphatidylcholines (lecithins) used separately or together.
Methods to form liposomes are known in the art. See, for example, Prescott, Ed,,
Methods in Cell Biology, Volume XIV, Academic Press, New York, N. Y., (1976), p 33
et seq.
Dosage forms for topical administration of a compound of this invention include

powders, sprays, ointments and inhalants. The active compound is mixed under sterile
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(d, J=3 05 Hz, 1 H), 7.58 (dt, J-=7,80, 1.02 Hz, | H),
7.93 (dd, J=8.99, 2,88 Hz, 111), 8,11 (d, J=8 82 Hz, |
wo78883( d, J=2.71 Hz, 1 H ppm M5 (DC / ML3) PCI/ESBRT068930

(MtH) +Anal , Cal e, for C201-121N30-2. 00CF3CO2HO 50H20:
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compbéti€ns of the iﬁ@exﬁuﬁ@iﬂﬁdr@ﬁaxﬂﬁuihﬂﬁu%dum of Exanple 11A
(2.52g. 9.97 mol ). in 1,2- dichloroethane (25 nl)
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togive'the title conpound (180 ng, yield
aninNNRW{tBOO ulviizg to€ioBDyri@tion, Bflergic r%&p((rnsm anQ thd) ljke] arz4 -

cornﬂjens%gatggvﬁh %s?qqgl%]l_)epﬁtzt%f cgjztui éu% 3Leseﬂfct'_&e f%rz}‘qu 1317 (ieéi
use.(dd, J=8,8, 3.0 Hz, H, 8.01 (d,1=2,7 Hz, 1 H ppm

MS (DOl /NH3) rn/z 241 (MtH) +, 239 (MrH)| Exanple 63B
5. The term “pharmaceutically acceptable salt” refers to those salts which are, within

the %:?pé‘{)feﬁ%}ld %eﬁﬁgpjluﬁé% %l.ﬁht%blgég)fglg%s?e?n g?‘%ﬁwg Iélgsl&lrés gf v

hum(afs 2fplowdr &ninmamlvithwas uﬂ@éﬂbﬁdlty\ﬂuﬁﬁatikid- hineal@ik 18sponse, and the
yl boronic acid (Frontier, 0.241 % 1. 50 nmmol ) accodi ng
hket BdAFRcHPPeRIAte Wih areasepitle benefigTigh tiog #hamacentiqally

acc %ggéjééﬂg a%%v%%kﬂ;zwﬁnethg att. Qhe/ %&&5%’%5{]3& 31%8?_3‘1)%%5 51@9%3
final splaBodnd BuBitatioBoBfie comp@uridy of theGRventidn 82scpaately by

323,05 Hz, 111),
feac%&é ﬁ(ﬂatbgse/ﬁ%c%@ W’@%@‘Hﬁé’w%wﬁf F1“*/“(!49 (dd, J=8 82,

ooy o b s S
algifate, citrede, 3Fpadate, bedpatppbenzivissDaiata\b3)lfate/ ut GAE, camphorate,
cami:%r’sztm';riate, digluconate, fumarate, glycerophosphate, hemisulfate, heptanoate,
hexanoate, famarate, hydrochloride, hydrobromide, hydroiodide, 2-
hydroxyethansulfonate (isethionate), lactate, maleate, methanesulfonate, nicotinate, 2-
naphthalenesulfonate, oxalate, pamoate, pectinate, persulfate, 3-phenylpropionate,
picrate, pivalate, propionate, succinate, tartrate, thiocyanate, phosphate, glutamate,
bicarbonate, p-toluenesulfonate and undecanoate.

Also, the basic nitrogen-containing groups can be quaternized with such agents as
lower alkyl halides such as methyl, ethyl, propyl, and butyl chlorides, bromides and
iodides; dialky! sulfates such as dimethyl, diethyl, dibutyl and diamyl sulfates; long chain
halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and iodides;
arylalky! halides such as benzyl and phenethyl bromides and others. Water or oil-soluble
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Exanpl es of acids which can be enployed to form
phar maceutical ly acceptable acid addition salts
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nodi fied fromthe procedures described in Pabreza LA,
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i cate. Non-specific binding was
O?%éﬂwgw% he presence of 10 ti M (-)-nicotine.
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onto prewetted glassflber filter plates (MIlip
effegs gf phGhR8mnd mrre garkicogtyel’ nAGhRs dn paiculsp élﬂeaw%munds and
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Step 1: Preparation of t-Butyl
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9. écﬂl&gﬂﬁ&ﬂm WesSchRsRbede kit [suhiiaetefigé byt Ahorllitesadn

treated with formalin (37%by weight, 1.0 g, 12.3
percaptisin) cogiiéonyiand emetionss Signfiednt avidawe imphentes the inyalyemsat of

ut.l on V\as ooledto r,0 erature and
o7 A Sl e T e ehres Bl BBt oR B hopty,
morfe% gﬁf{énﬁxr([ eEBL AW, FRPY, Pﬁhrﬁl'alzéicw.‘g eh7. 2@? W00y Wekibits in
2C12 Cl - I30H - : provi de the
senaor)t procesoimg dgatthghsreame of fhnmsln’@ﬂ@df |Sduzca3hr®®a gTheyeggficits can

DC1/ I\ T I.n 6 ti f
be oI5 &y sjcabhis s ot cstw e AT PASHR GEORTE 225050 5
SCthéﬂﬁel%a FAA0 - 350L pC | 982 Sevdid) ﬁpﬁa&eal ' P@cﬂ@ﬁﬁa%ﬂ&mwm%
hyl i odide in toluene
320880 1998nhoThusAng ligaads dRavhinstrab gbtenltlaﬁ:tme ﬁ]edmlatmer!t ﬁtchl:)cphwla
conbi ned wi.th a solution_of  the uct btaln :91-
C DR neys. dpronah I sp BRA T av b gb het bReaagelieds I Hportant
in bgﬁ\ﬁ‘}ﬁid‘rgvs)tem@iﬁnc‘ﬁoﬁ& MeSaCARRRICheath, WA uBrpLhidiFo M@ prafts,
to react overnight at roomtenperature.
andl\mhmﬂmbntwdwauddw dorcexatmples picvaspdsingy oemd atvestuiay

duct t hano
oceflpb: BamFIocirs ACHERE s TP P T s gy e ano suilat
angPo%E—:lflé%[s"(ﬂ%@@héﬁ qu'e@'al%@tﬁ@‘l\@&ﬁ@ﬁ@? £3IUA0) 2001). ImpARedt
[3 DPPB was evaporated to dryness and the
angrogsn@wdmwbsemmwltwdmﬂw activationatf dle «AnB8ChR (Heeschen C.etal,

1. i laeren [y S 3G n0e e G BAGhRGRBI T Ve Tor the

o7 %ﬂ:ﬁ}&%)offe? hﬂPﬁ%vs S0 For s%ﬁgﬂdﬂég)énéogerfe@l@uh@ arkSipA@editide

tem 311 was el uted by a
effe@fpwﬁmt nobi | e phase from 10% B to 20% B in 20 mMm
where Mbile Phase At 0.1%triflu tic acid i.n
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Stet) 5: Determ nation of Purity and Specific Activity
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wOR@13W3t em consi sting of a quaternary punp, BEI/US2007/068930
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(ADHD), Al zheiner's disease (AD), mld cognitive

i npai rment, senile denentia%5-ALDS denentia, Pick's

Di sease, denentia associated with Lewy bodi es, and

denmentia associated with Down's syndrone, as well as
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I n addition, a7-containing nAChRs have been shown to

be involved in the neuroprotective effects of nicotine

both in vitro (Jonnala, R B. and Buccafusco, 5 J., J.

Neurosm, Res, 66 565 572 2001) and in vivo
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effeqty @ittt 7. of boghy q4B8eﬂn9ﬁ>ﬂem@qtmace ipg ISCEPLGRS- t he

t f
t nEdttdiBiore] R0 Rt lfo GTBAROARAAP GréciThanbbie 1S ©
compbuysl afifainula {Iptoa miremarmpeides a frthivd ofedithe] orj prelgmeing a
IThe specific therapeutically effective dose_ | evel for
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corrpound enpl oyed; the duration of the treatnent,;
trauman@brauslamry,racu@maun postenrgival peinndirein pain, inflammatesy pain,

c nd e ct or.s
new G g, SR RS BAT L Do esoek- 5 "0 & Bied it youne
healit] heed fohhew bIaed ¥kdskl proWwil 8odkitkd WithShsvularZzes&boOdkid fiafis,
conpound at levels | ower than required to achieve the

and lpek jof elgculaionapern pastiafarb¢irquiption gropind @vasqujarogelusigs.e

i GRAFE CR 86O OE i ROt dicas
or. gmmaasmaxﬁrteja@tmm haite it uho©discasel mnclatred h\dﬂﬁfrgamrmblantauon

range from about Q.010_ ng/ kg body weight to abqut 1
chrogidmneydiseaseassocialed zéntb o8ga8, tEAFilanfalials septic shack, foxipghock
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schib 4} &4, F&m&eu&lﬁﬁtﬁmgébf fbnﬂ@ﬁqg may aIscqg’é'?EZﬁMﬁf&?eréﬁ in
the invention are al nAChRs |igands t'hat nodul ate
combination with@h afypicah@miRsydhptial t ering the activity of the
receptor or signaling. Theggonpounds can be inverse
agoni sts that inhibit the basal activity of the
receptor or antagonists that conpletely block the
action of receptor-activating agoni sts The conpounds
al so can be partial agonists that partially bl ock or
partially activate the a7 nACI I R receptor or agonists
that activate the receptor. Binding to cil7 receptor
also trlgger key S|gnaI|ng processes |nvoIV|ng various
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WO 2007/ 137030PCT/ U52007/ 068930 WHAT | S CLAI MED | S:
1. The compound of formula (1), -Arl-Ar2 (lI) or a

w@bmrnsmosut i cal |y acceptable salt, ester, am dBCT/U8$2007/068930
prodrug thereof, wherein nis 1,2 or 3; Ais Nor Nt-a

; Ris hyd | kyl | oal kyl
L Tiis wlebncstiomy B s O OGHaT BE TR o e gy
exmaﬁjéﬁﬁé Emréﬂ? gidsﬁ Byl 5 Aot e6 BE tBeR BPlimitBSéristupb s themcbpe of

st Ituents selected fromthe group
the 1@%&05 tinigh fdedioyd solelyylydiegappandadrmidims ang ghejr equivalents.

Varlglp Sy Xyg?elmkaﬁ c51|a M@éﬁ{oﬁﬁﬁ%s&o%ﬁ%@%%ﬁ?on JT* Wli Pe ?P)ﬂarent to
thosﬁglﬁ}{&?’ L : t}-l@E‘i‘t NQuctFéaRBesand GYRIMRatibay, liﬁ)dludziﬂ@{mﬁbthtdmtatlon
those relating to the chemical structures, substituents, derivatives, intermediates,
syntheses, formulations, or methods of use of the invention, may be made without

departing from the spirit and scope thereof.
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hal o, hydroxy, hydroxyal kyl, mercapto, nitro,
t hi oal koxy, -NRgRJ, (NRA)al kyl, (NRgRj)al koxy,

WOCKEHI®Y car bonyl, and (NRgRi ) sul fonyl, wherein RGTAPY7/068930

R, are each independently selected fromthe group

consi sting of hydrogen and alkyl; and Ar2 is a
wm&ﬁaryl substituted with 0, 1, 2, or 3

1.

substituents selected fromthe group consisting of

al k |, alk al koxyal koxy, all coxyal kyl

al k%&%@%‘ﬂ-@r‘?’”&ﬂ‘g%@m fonyl, alkyl, alkylcarbonyl,
al kyl car bonyl oxy, al kyl sul fonyl, al kylthio, alkynyl,
car boxy, cyano, fornyl, hal oal koxy, Qalo%kkyl, hal o,
hydr oxy, hydroxyal kyl , mergaptelnr&F o AINRgR) ,
(NRgRual I cyl , (NRgRi ) gl koxy, Y (NRgRi ) car bonyl, and
(NRgRi ) sul fonyl, whereingRg and R are each

hydr ogen and alkyktféno is selected fromthe group
consi sting of hydrogen, alkyb and al kyl carbonyl ; 2.
The conmpound of claim1, mhé~ein Arl is selected from
the group consisting of: wherein RI, R2, R3, R4 and

or Rphamaceutidelby acbeptable sskt) eater,aohifle, @nptdirugthergof, wherein

consi.st i f acyl, acyloxy, alkenyl, alkoxy,
al kB)lﬁ/idizgri, al koxyal | cyl , al koxycar bonyl ,

al koxyiNnQt-cat koxysul fonyl, al kyl, al kyl sul fonyl,
al kynyl, ani no, carboxy, cyano, fornyl, hal oal koxy,

hal ®ais hydrogerlatkyl roydioabkylalky dndayidlikyll , mer capt o,

it t hi K -NRgR ,. (NRgRj)al kyl
(N SUPRBR oo S iEo! o kRl £ oyl ;o
and AR isa S ridaffleneHSRERUS LY Wit €At 2Gr BrsaRtinlitsHeRidRed from
consi sting of "hydrogen and al kyl. 3. The conpound of

cl ai mthe guprcensistmgofiagyls adydotye dlkendnalkerey, glkoypalkoxy,

consi S&lf.(cp)g/aﬁ(fyl, alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl,
alkylsulfonyl, alkynyl, amino, carboxy, cyano, formyl, haloalkoxy, haloalkyl,
halo, hydroxy, hydroxyalkyl, mercapto, nitro, thioalkoxy, -NRgR;,
(NRgRj)alkyl, (NRgRj)alkoxy, (NRgR;)carbonyl, and (NRgR;)sulfonyl, wherein
Rg and R; are each independently selected from the group consisting of
hydrogen and alkyl; and

Ar? is a bicyclic heteroaryl substituted with 0, 1, 2, or 3 substituents selected from

the group consisting of alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonyloxy,
alkylsulfonyl, alkylthio, alkynyl, carboxy, cyano, formyl, haloalkoxy,
haloalkyl, halo, hydroxy, hydroxyalkyl, mercapto, nitro, -NRgR;,
(NRgRjalkyl, (NRgRj)alkoxy, (NRgR;)carbonyl, and (NR¢R;)sulfonyl, wherein
R; and R; are each independently selected from the group consisting of

hydrogen and alkyl; and
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(v),(vii), wherein Z1, Z2, Z3 and Z4 are each

i ndependent|y nitrogen or are carbon, wherein the
WO at om i s optionally substitut ed wWith a  PCIUS2007/068930

substituent selected fromthe group consisting of

hydr ogen, hal ogen, al kyl, -ORe, -alkyl-0RO, -NRdRe,

and Re 1sselgpfedniom Kis, grRup pansisting of yrirpgespralktrbangk allgylcarbony
consi sting of hydrogen, aIkyI and alkylcarbonyl Re is

ar € ey £ den ected fr.om

2. e b SRR BT g Y UeTk s ACqB e SPR e BResbpant Bime of
are each i ndependently selected fromthe group
consi sting of hydrogen, akkenyk, alkoxy, alkoxyal koxy,
al koxyal kyl , al koxycar bonyk, dl’koxyi mi no,
al koxysul fonyl , al kyl, al kyTcarbgnyl,
alkylcarbonyloxy, alky a kynyl car boxy,
cyano, fornyl, hal oal koxy, Makoal®l cyl , halo, hydr ogen,
hydr oxy, hydroxyal kyl, nercaptm, nitro, thioal koxy,
(NRgRi ) al kyl , (NRgR|)aIkoxy, (NRgRj ) car bonyl, and
(NRgRi ) sul fonyl,; Rg and R atge £ach independently
sel ected fromt i

al kyl . 137030
compou A2,
hydr ogen; ; nis

group of copsisting of: 5. conpound ofy cIa|n12

wherein Ais N;]h is nmethyl or hydrogen L'|s O; nis

2; Art is

wherein Rj, R, R3, R4 and R;s are independently selected from the group

consisting of acyl, acyloxy, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxyimino, alkoxysulfonyl, alkyl, alkylsulfonyl, alkynyl,
amino, carboxy, cyano, formyl, haloalkoxy, haloalkyl, halo, hydroxy,
hydroxyalkyl, mercapto, nitro, thioalkoxy, -NRgR;, (NR¢R;)alkyl,

(NRgR)alkoxy, (NRgR;)carbonyl, and (NR,R;)sulfonyl;

R; and R; are each independently selected from the group consisting of hydrogen

and alkyl.

3. The compound of claim 1, wherein Ar® is selected from the group consisting of

“Z§Z‘\ S, 324\ N,
. I\/f 4 I{ DO P,
Ry
(i), i), (iv),
R
"Jf \24 "ﬁl\ Ze N ° .«"'a S
T T T

(v), (Vl) (vii),
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R5 6. The compound of claim2, wherein Ais N Ris
net hyl or hydrogen; Lis O0; nis 2; Arl is R5; and A?

WO 20YPY 20071137030PCT/ US20071068930 7. The corrpo'ifﬁ@swf"“”“

claim1, selected fromthe group consisting of: 5-
{5-[ (endo) - 8- net hyl - 8- aza- bi cycl o[ 3. 2.

| ] oet - 3-yl oxykpyri din-2-y11-1Hi ndol e;

(endo) - 3- (6- benzo[ b] t hi ophen-5-yl - pyri di n- 3-yl oxy) - 8-m
et hy1-8-azabi cycl [ 3. 2. 1] oct ane; 5-R
{5-[(exo)-8-nethy%§ -azg bi cyl ;0

[3.2.1] oct-3-yl ox¥ in-2- f§ N+ i ndol e;

(exo) - 346- (benzofﬂrqp SﬂJﬁ eergln- oxy] - 8- net hy1-
8-aza- bicyclo [3. ﬁz,]oﬂtane

5-15-[ (exo) - 8- net hyl aza- blcyc
yridin-2-y11-1FLind£?8P éq;
15-[ (exo) - 8- et hyl - 8- aza1§|cyclo[3
. 2. 1] oct - 3-yl oxy rzdl )ﬁ - t%ifluoronethyl-

1H i ndol e; \
) /I N3 /I N
~ZZ N 77 TN

(x) and (xi)

2. 1] oct - 3-yl oxykp

P

1]

wherein Z,, Z;, Z3 and Z, are each independently nitrogen or are carbon, wherein

the carbon atom is optionally substituted with a substituent selected from the

group consisting of hydrogen, halogen, alkyl, -OR., -alkyl-OR,, -NR4R., and -
alkyl-NR¢R¢;

Ry, is selected from the group consisting of hydrogen, alkyl and alkylcarbonyl;

R, is alkyl;

R4 and R, are each independently selected from the group consisting of hydrogen
and alkyl,

Re and Ry are each independently selected from the group consisting of
hydrogen, alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl, alkoxycarbonyl,
alkoxyimino, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonyloxy,
alkylsulfonyl, alkynyl, carboxy, cyano, formyl, haloalkoxy, haloalkyl, halo,
hydrogen, hydroxy, hydroxyalkyl, mercapto, nitro, thioalkoxy, -NRgR;,
(NRgRj)alkyl, (NRgRj)alkoxy, (NRgR;)carbonyl, and (NRgR;)sulfonyl; Ry
and R; are each independently selected from the group consisting of

hydrogen and alkyl.

- 101 -



4-
{5-[ (exo0) - 8-net hyl - 8-aza- bi cycl o[ 3. 2. 1] oct - 3-yl oxykpyr

Wq 28“7/}]‘5_7020_ yl} -1H i ndol e: 5- PCT/US2007/068930
(6-[ (endo) - 8- et hyl - 8-aza- bi cycl o[ 3. 2. 1] oet - 3- yl oxykpy
ridin-3-yl) -1Hindol e;

4. ( enddy compeunskef dfit) 2, Whstten- 5- yI - pyri di n- 2- yl oxy) - 8- m

ot TR R mBh A Sdedy ] ROINR: andAf)ig sglected fram he

yrl di Ngrduy &F cobisistinglof: e;
[ 6- (1H-|ndol 5-yl)pyridin-3-yl]-[ (endo) - 8- net hyl - 8-aza

-bicycl o[ 3. 2. 1] oct - 3-yi k ami ne;
[ 6- (benzof i nan- 5 yl)2 pyr i n- 3-Ry1] [(endo)QbS met hy1- 8-

aza- blcyclo : hpct

Rendo) - 8- neth gm §§C| [ N2 1Foct é“ 16-(2-tri
f 1 uor onet hyl - ol = yrldzn- kan1ne

[ 6-(1H i ndazol - -yl pyridin-3Ryl] - [(5hdo - 8- et hyl - 8-
aza- bi cycl o[ 3. 2. gj,oct - 3- yl]{wﬁmune (ix)
[6-(11-1-indol -4-y1)-pyridin-3-yl]- [(endo) 8- net hyl -
aza-bicyclo [3.2.1 Joct-3-yl k am ne;

5. [ ( eftie rodpaunat dfictaiml 2) Whdre2n 1
]OCAlsN[]ﬂlS étﬁyjzll_(l)}'h?, Olgeg Y5 p%fs'zdwﬂ yl]-am ne;

Rl R?

6. The compound of claim 2, wherein
A is N; R is methyl or hydrogen; L is O; n is 2; Ar'is

R' R2
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[6-(11-1-indol-6-y1)-pyridin-3-yl]-[(endo)-8-methyl-8-
aza- bi cycl o[ 3. 2. 11oct-3-yl]- am ne; 5- {

WaNTAERY) - 8- net hy1- 8- aza- bi cyclo [3 PCT/US2007/068930
. 2. 1] oct - 3-yl oxyI pyr| di n-2-y11-1H pyrrolo

[2 3-b] pyridine
7.05. [Q@ﬁ@muﬁ%@iﬁlamlézw@dé@m e groupqapsisting 9f: oxyl - py

;IOSI {153 L;X’J‘%E;%}Fl? @g%lo"?f &é?@g@ 2. 1]Joct-3-yloxy]-pyridin-2-yl}-1H-indole;

( enc(ev)dON3((5-l:(ehbb [bittimphén-§iy)-pyrididi ryBxy§-ngetngdi8gda- 8- az

2.1] octan- 3- am ne;
bl‘(yfgi?i%; lﬁé%%n(ll—l-lndol 4-yppyri din-3-y1) - 8- net hyl - 8- aza

bi cyx 53[(3»603-8]&1&15 188az3-bi e2. 1]oct 3-yloxy]-pyridin-2-yl} -1H-indole;
(endo) - [(5 (1H—’I;ndol @)(}lggyrl g ;‘-)y-rret hyl - 8- aza

bi cyer33l oxbensderan=53yl)-pyridin-3- yloxy] 8- methyl 8-aza-

bicyclo[3.2.1]octane;

5-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-2-yl}-1H-indazole;

5-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-2-yl}-2-
trifluoromethyl-1H-indole;

4-{5-[(exo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-2-yl } -1H-indole;

5-{6-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yl}-1H-indole;

(endo)-3-(5-benzo[b]thiophen-5-yl-pyridin-2-yloxy)-8-methyl-8-aza-
bicyclo[3.2.1]octane;

5-{6-[(exo)-8-methyl-8-aza-bicyclo[3.2,1]Joct-3-yloxy]-pyridin-3-yl} -1H-indole;

[6-(1H-indol-5-yl)pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-
amine;

[6-(benzofuran-5-yl)-pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-
amine;

[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-[6-(2-trifluoromethyl- 1H-indol-5-y1)-
pyridin-3-yl}-amine;

[6-(1H-indazol-5-yl)-pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-
amine;

[6-(1H-indol-4-yl)-pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-
amine;

[(endo)-8-aza-bicyclo[3.2.1]oct-3-yl]-[6-(1H-indol-5-yl)-pyridin-3-yl]-amine;

[6-(1H-indol-6-yl)-pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-
amine;

5-{5-[(exo0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-2-y1}-1H-
pyrrolo[2,3-b]pyridine;

5-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yl} -1H-indole;
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am ne,
(endo) - N- 15-[ 2- (trlfluoromsthyl) 1H i ndol - 5-y|]l§%ridin

WO247A37%0 8- Met hyl - 8- azabi cycl o] 3. 2. 1] oct an- 3- amni ¥{&/Us2007/068930
5-
{5- Rendo) - 8- Met hyl - 8- azabi cycl o[ 3. 2. % ctan- 3[%ley]p
yr| dende)-D-(51§1 H- gl g i pysin:- Byl 1§ mothykragabigyclo[3.2.[octan-3-

-~ Rendo) - 8- Met hyl - 8-azabi cyclo [3 . 2.
amL dct an- 3-yl oxy] pyri din-2-yll indol i n- 2- one; b5-

{1 5- RenidpN-6- Az bidoy ¢ 0fpridini- b Eamethy b anyiipyelol i uon-3-
- 1Hi ndol e;
amingR 3r, 5S, 8s) - 3- (6- (1H I ndo1l- 5- yI)pyridin 3-yl oxy)-8-m

R DRI B i
amiitey| - 8- azabi cycl 0[3 2.1] oet ane 8- OXI de; o

s Mi&d iR gehori i Btadd Ui o b e
azdb@@}kﬂ?jg)l}]%&%%lgﬁgro [yl | -1Hindol e; 5-

. 2. Bt Gel(eamio}-ByMethy]-Byaratdeyelf 3211 Joctancfoy iyl pyredies-251} -1H-
pyl{rslo 1{2@?@?{1 elzgglyj:)p/)fllr |od|[ ﬁ 2-yll -1H pyrrol o[ 2, 3-
b] p¥t {sdi(&io)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxylpyridin-2-yl}indolin-2-

one;

5-{5-[(endo)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}-1H-indole;

(1R, 3r,5S5,8s)-3-(6-(1H-Indol-5-yl)pyridin-3-yloxy)-8-methyl-8-
azabicyclo[3.2.1]octane 8-oxide;

(1R, 3r,58,8r)-3-(6-(1H-Indol-5-yl)pyridin-3-yloxy)-8-methyl-8-
azabicyclo[3.2.1]octane 8-oxide;

4-{5-[(endo)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}-1H-indole;

5-{5~[(ex0)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}-1H-indole;

5-{5-[(endo)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl} indolin-2-one;

5-{5-[(endo)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}-1H-pyrrolo[2,3-
b]pyridine;

5-{5-[(exo)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}-1H-pyrrolo[2,3-
b]pyridine.

8. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of claim 1 in combination with a pharmaceutically acceptable carrier.

9. A compound that is 5-{5-[(endo)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-
yl}-1H-indole or a salt thereof.
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5- {5- Rex0) - 8- Azabi cycl o[ 3. 2. 1] oct an- 3-yl oxy] pyri di n- 2-
yl I -1H pyrrol o[ 2,3- b]pyridine. 8. A pharnmaceuti cal
WoHAPH3 ti on conprising a therapeutically effectiGFgs2007/068930
anmount of a conpound of claim1 in conbination with a
pharmaceutically acceptable carrier. 9. A conpound
10t hatA ¢ommund that is 5-{5-[(ex0)-8-Azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}-

icycl o[ 3. 2. 1] oct an- 3-yl oxy] pyri di n- 2-
1%’1‘?9 'g_rlaﬁ:ali hgreonl? a salt thereof. WO

2007/ 137030PCT/ CS2007/ 068930 10. A conpound that is

5-
11{ 5- P eomenougd M b Ty &l Gpdo)s8-medil-$raza-bjeysiol3 Byldedtidnylexyl]-
pylﬁéih-&lyf}'-f}ﬂ%d%le% Psafidhdredfrer eof  11. A conpound that

(5- Rendo) - 8- net hyl - 8- aza bi cycl o[ 3. 2. 1] oct 3 yI oxyl k

pyridin-2-yl1-1Hi nd or a salt there A
lzconﬁo‘iﬂﬁlépquﬁﬁlthqtés 5-{5- [(exo) 8-methyl-8- aza-b1cyclo[3 2. l]oct-3 yloxy]-

pyﬁdlﬁ%ﬁﬁf(lg%-)l,r%O_T@ﬁ_ﬁyﬂag%é}é@f bi cycl o[ 3. 2. Hoct -3-yl oxy] -

pyrid e or a salt thereof. 13. A
corrpound that is

13 531 AT 0 3 4Bl b o oS 2 o RO -

QPN o H-fold & aalt thereof.

pyl?G [ (glgdo) 8- et hy i 8-%{3%1- bi cycl o[ 3. 2. 1] oct - 3-yl oxyk
pyridin-3-yl}-1Hindole or a salt thereof.

14. A compound that is 5-{6-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-

pyridin-3-yl}-1H-indole or a salt thereof.
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