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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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A R~ (lI) or a pharmaceutically acceptable salt,
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w@r003/13M36 s N or N+-O; R is hydrogen, alkyl, PCT/US2007/068930
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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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associated with traumatic brain injury, acute pain,

post -surgi cal pain, chronic pain, inflanmtory pain,
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treatipg QeI GHPLNES Bﬁlﬁo f{ﬂfo ad B freme B s ar
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term "acyl Qx 2| ) |, group,
as def i ned=Hefre] » m%l ecul ar
noi ety through an oxygen atom Representative
exanpl es of acyloxy include, but are not limted to,
Q@fmﬁmﬂf&qmﬁpr opi onyl oxy, and isobutyryl oxy, The term

S [ (P :
or SR anE P B R AR RcPlePe Pl g ffguine
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3- decenyl Th m al‘ig é 51 used herein, nmeans an

dimgihyly| - °§P}6‘195Y1a 0(5‘8 il An¢h E0&PPENLY appended to the parent

Mol QRULR » lcﬁw’ as lﬂﬁéq*{geli}mﬁ MméRhY AR @cﬁtg%ﬁlfd 28 d%ﬁned herein,

Represent a exanpl es of al koxy 1 ncl are
apperaied o thetpanbnt molﬂmtah oojety Btrineghyan qrygpoatpm. Zlqw@pmgiye

4 \WD_2007/ 1370 CT/ US2007/ 06893 but oxy.
exalpg}eF Of 2%, 9%y mE)lé‘a? ﬁué%g noﬁﬁ %3 OXY, pro[}gbnyloxy, and
isobutyryloxy.

The term "alkenyl”, as used herein, means a straight or branched chain
hydrocarbon containing from 2 to 10 carbons and containing at least one carbon-carbon
double bond formed by the removal of two hydrogens. Representative examples of
alkenyl include, but are not limited to, ethenyl, 2-propenyl, 2-methyl-2-propenyl, 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 koxy", as used herein, neans an

al | coxy group, as defined herein, appended to the
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are Mtﬁéﬂﬁ)ﬁ(tb hBRsEREhyI, I@@x}c%?ﬁ@nyﬁ|a5@%%¥§%t5%1bonyla3

erei n, neans ah all coxy gfoup, as defined
he rTéilen:;ma\tqﬂe)wedmpb as ieedozRreing meais ao @lkaxy godupt ys defined

th f d .h
horcig P 4 Ths o SERbh iRt oSk e B R e Rip s doip
heredi. eRé}S}Eséntzﬁﬁ'vE @farhPles ofBkAGKM TG iAAQNIE, buldrb axyisHitéOy |
and propoxysul fonyl. The term "al kyl", as used herein,

ethqwamncéms‘:ﬂryé a@hme&oxmmm@h@@ﬂllﬂh ai n hydrocar bon

e B R Ront . e 80 B 2 B aRDEF ERUR s Brined
herdmtabgéndeﬂtt@ﬁie,pafbnpfr@:ﬂ)&y:blar it Propydh a mmuyygmup, as defined

sec- butyl, jso-but tert-butyl, n-p
herm@og@mpyqntatwg @g@ﬁp%; of kexysulbuiyy ;nciuﬁqebqt@fqﬁmt limited to,

Jeans an al kyl group,
metgg)l)gx#f&ﬁﬁ dﬁq H«%)Jg P %]ifﬁgd glg p]g’ g&[d‘g Pﬁm% he parent nol ecul ar
NDiHieftetnh M dkigh, 8 veat Inveiy) moars wxtraipht deranded chan alydmocarbon

Re
Conﬁi}lglrlg g‘glr'}: ‘a{»ﬁl QV %H e%(rggcgllgigz%{g{)resaénlgg ]{3’% g{sgfgbﬁé? 0% gﬁ}lﬂt{g ude llt arc

not %Hﬁfeg'tg%&g*lk P%?@Eﬂ{}ﬁf iso ﬂno%gplﬁlﬂuYV ; sl 1@5«%9@Wt¥ﬂt~butyi

term | 'oxy s used herei’n, neans an
n—paitylylsopexhyinyd:opgnuymandashexyﬂef| ned herein, appended to

PRGSO, B e
her@H! apPERdeAqb e PR thdlQulR eRfistl B¥uglt Pcarbony! group, as defined
herein. Representative examples of alkylcarbonyl include, but are not limited to, acetyl,
1-oxopropyl, 2,2-dimethyl-1-oxopropyl, 1-oxobutyl, and 1-oxopentyl.

The term "alkylcarbonyloxy", as used herein, means an alkylcarbonyl group, as
defined herein, appended to the parent molecular moiety through an oxygen atom.
Representative examples of alkylcarbonyloxy include, but are not limited to, acetyloxy,
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WD 2007/ 137030 PCT/ US2007/ 068930 et hyl car bonyl oxy,

and tent-butyl carbonyl oxy. The term "al kyl sul fonyl ",
w@go0a8gm3her ei n, means an al kyl group, as defiPedus2007/068930

herein, appended to the parent nol ecul ar noiety

hr ou [ fo as defined herein,
ethyfg gl@ﬁi”a"ln#\}%ﬁ Eﬁ%ﬁ%{bé@?fé’f‘ Yal kyl sul fonyl include, but
ar ?hé‘ Bdrml "afﬁyls%ﬁ‘oﬁﬁ" ARk hereth] @Bs anang)] gidup! sidefiasy herein,

The term "alkyl thio", as used herein, neans an al kyl
appagldcdjt@ the pardnfiplechlmeneicty, thraugh erstbanyl graupeapagfagd herein.

e e

and Qfﬁyﬁmlf&ﬁylo et hyI t hio, tert- butyl thio, and hexyl t hi o.
The term "al k

, as used herein, neans a
or The taveh ety nﬁs wssdihereiy BEARSANGEY! cBB‘?ﬂPaP?ﬁ?"rfr ﬁ?‘%‘r‘ﬁ“?

[ a
appe%é?%%ntﬁgé?%ﬁtnﬂ%r. T RicEAR R AU bR epEptve expmples
of al&b/khﬁﬁyﬂlclﬁdt{; buidee nbilimiaede medtylthid, eihylibio, tezx~tart}§tfytb enyl ,

I-propynyl 2-propyny|, 3-butynyl, 2-pentynyl, and

Lhl!)‘htynyl . The term "am do", as used herein, neans an

A torfl] Kyl "an used helef, Méhﬁm Q6higidIcP YPmaRResdRd t o0

t he parent etul ar noiefy t hrough a carbonyl group,
hyd@saitiefi groeg coMmmﬁoﬂ@dﬂd@MM|Mn@mhw19g atdpisg one

i ncl

t ted t
R i P BRSSPSR ARy v o
hmlﬁetdhw ﬁ@tﬁ%&ﬂmﬁeﬁﬁ{yb@nmbp}uﬂles bRV 2p¥htynylaendIB8Gtynyl.

ereln means a rmnocyc IC or bi CyC[,IC aromatic rin
sy StherternRispride’e as asadd@rmamnégn amings gikylaminqy @& diaiamino

sro et it 8% Dot R My @9 SrpBEPR by Hop o desinga
heren. I{-epr@é‘enﬁitw@ dREhplELeNnSido MAMRR Bk Yotdehiedtteckfinocarbonyl,

acyl , ony, al kenyl , al koxy, alkoxyalk XY,
metbﬂk@mﬂ nyl, WWB%WHYL@}Q@QW Iﬁ?tﬁﬁlammocafbon}’}

c al:]g{é%%% fla? ]@%M&Fmaﬁ%fm%égww ?1]0 a?}% i :ar%rg{ﬂg ,%g

systBind rKvpyeselhty«ﬂ«mﬂipl@ﬁlof aryinarchalet oyt and natdimiteditogihleoxyand
- NR]gRj , (NRgRI') al kyl , (NRgRj ) al koxy, (NRgRj)carbonyl,
(NRgR3) sul fonyl, wherein Rg and RR are each

yﬁ%ﬁ%ﬁ‘?&f F%’%ﬂtléﬂ %ﬁ%ﬁﬁkﬁng PHRL 0CPNERSEIRG Of

term™ar y car bohyl ™, as used
subhanmtmindamdmtmekfm;eki fgmoagy], aylotef ilkegl, h@foetynalkomalkaaxy,

stk A f°“§qx€%&${% Sratnn, SPachinlans) ilighsl fimy,
amxﬂ@fc% aﬁb nfon P!iz%ﬁﬁéx%ﬁ héﬂ%alﬁ&ﬂﬂ@lbeﬁyc%xy, hydroxyalkyl
aryl car o include, but’'are not [imt

merph;ﬁnymtra,rthmaydoxa,nmag WR@&B&&]@)ﬁyﬂNRgRj)alkoxy, (NRgR j)carbonyl, and
(NRgR/)sulfonyl, wherein Rg 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 "aryl oxycarbonyl ", as used herein, means an
aryl -0 - group, wherein the -6 WO 2007/137030
wWEMDUERO7/ 068930 aryl of aryl-O is as defiPerus2007/068930
herein, or a benzyoxyl group appended to the parent
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group, as defined herein.
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limted,t | sul o

app%rglg@ no%ﬁﬁ:ﬁﬁgb}ﬂgﬁﬂl%%{; oug Hfonyl group, as defined herein.
Repﬁe@bﬁaﬁ\m@xamg&@ @h@ﬁﬂé&ﬁﬂhﬁﬁhﬁhe baNse BERRALEY o) §h’énf(vj¥%ﬂ%nyl
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halﬁ]%ef%}m A 'a@%ged h‘e‘?ﬁﬁ%ﬁea ?3881—‘? Qupt he parent
n oX ipr

nol'ecul"ar noiety throug as defined

her®@ienermRdpicse rhabgent, meﬂah@smofneh@ Q3 -Boxy of IC| ude,
but are not limted to, chloronethoxy
5¢%th@&@y(oxyr,lap|u§ﬁql§ﬁ@{1ﬁ§§ajls ah}q:ast one halogen, as defined

hereﬁgrﬁg?érld\%@ Ecpﬁl%l?:g?%f molddfiial flo x oge‘%’ﬁl Ak x#a% ﬁcjasﬁgdeﬁned

means "at [ east one
herdiver Réeprescapypien deadnpplos d}ffi:micmdi«mytxmfmdlee butl ae nmdlmitgd to,

thro n_.al k rou , as define
chlopr g ARSIt rSReRer b AT PRI byt ar e
NOtTHel 1Bt GfhidaPleyl”, 6B h%dq{EFélﬁ‘%eang al lehi@ roﬁ@hﬁl}é%en as defined
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f. - X- d 4
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chlZOMEMST, RBLRbetiVI! RIS meti Y/Sita fRIBEb S f 4k -2-Hdro-3-

heterodaryl groups are connected to the parent

fluomepieatyll ar noi ety through a carbon or nitrogen atom

Re enttlv aryl.. incl.ude, .bu -
ar crRaE [ G ST SR By Blonf e e ontaining

1, 2b®, r&"@ﬁ’(ﬂ@@:ﬁbmb ;nde@@?ﬁaﬁ@}' ydlectdcSREMI gﬁi’t@ lens:stmg of nitrogen,
oxadi azol yI oxazol yl, pyrazinyl, pyrazoly

OXYBG} e iy Th@?,@t@r@pqyi, Broups,aIe @p@mqqggd to E}%Rwry molecular moiety
throttugh E%ﬁr%l ?ﬂlor nft{i)g?x? LRAAO! ﬂ{p’res%ﬁt'aﬁ@@é)yalmp]ésmf?l@%lroaryl include, but

I'azol
are not hm1ted to, furyl, imidazolyl, 1ndazoiyl, benzothiozolyl, isoxazolyl, isothiazolyl,

oxadiazolyl, oxazolyl, pyrazinyl, pyrazolyl, pyridazinyl, pyridinyl, pyrimidinyl, pyrrolyl,
tetrazolyl, thiadiazolyl, thiazolyl, thienyl, triazinyl, and triazolyl.

The heteroaryl groups of the invention are substituted with 0, 1, 2, or 3
substituents independently selected from alkenyl, alkoxy, alkoxyalkoxy, alkoxyalkyl,
alkoxycarbonyl, alkoxysulfonyl, alkyl, alkylcarbonyl, alkylcarbonyloxy, alkylsulfonyl,

-7-



The heteroaryl groups of the invention are substituted
wth 0, 1, 2, or 3 substituents independently

waedoeasmao f rom al kenyl , al koxy, al koxyal koxy, PCT/US2007/068930
al koxyal kyl, al koxycarbonyl, al koxysul fonyl, alkyl,

B3R e SRR oy KRR A by, 1

hydmyédbxlymemmomnfoorméiip MgﬁﬁhkgkYNREfﬂbMﬁyy(NR@@m‘bonyi

and wg@wﬂi w{l Rég%q %ﬂgﬁq Bt oF aﬁ Mﬁﬁg%d%r t?‘bﬁ%teﬁ%roaaﬁdhe group

condisRg R h§io %&pyﬁd alfrer ein Rg and Rl are each

i ndépenden selected fromthe group consisting of
hydhggﬂnl&mdmathwbmmmﬁ%uﬁﬂsnnﬂ%ﬂbyohmbchamemﬁhmghﬁmnbmed

bicyEfi b8 RHBE LoBik AT hiFigopiors Agebe et RERE el dognibe eroup
conls@ﬂﬁ@@mﬁsg&ry o P3eAGhe dulfilrOMht My@ﬁ@H@eroﬁ@‘l‘gﬁi ?s hﬁgzoﬁﬁected

nltrog gen and sul fur., The bicyclic heteroaryl
to thgmetgs: m@ﬂ@ul@é misdaty dougho w@lp@rrreﬁ@gwt@nuiliapremt@w

exar PR PR bt MBSy BERAERCRUSNLY v

bendvtHiazdIyii bﬁﬁoﬁ@anyl ﬁ&ﬁju}ﬂahnyb&ﬂiti@hhbiﬁﬁ@' Bic,ychc heteroary! groups
benzof ur any i, soqui noI inyl, and %' nolinyl. Bicyclic

of thedpesnsian e Fgﬁbétﬁﬂ@ With 8. He 24 S AeHDREHenip idspandentiy qelagted from
a]ke}‘i‘#rlt Qlkng kenylyalg )ﬁ aﬁ&ﬁgﬁél{ciiuﬁ% c'afb%ﬁ?le PE‘SQ%/JH?@EE}%' 8ﬁ§/]ed

OXY, bxy OXY,
alkyédakimnyt; ail@dnmyﬁqnyaixk(padyﬁlmifmyy lalkyé@thicy hikyngl &arbeay, bpmy| |,

T g N R T N T
m?%%{l%¥q@kwam@g SR r)E%Ef/{?}@ta%d ggﬁgkg sulfc rh}'@g@here in Ry and Ry

are cgmgﬂepsm,dehﬂﬁydzlgctMme the aougndnsﬁamgwf dydagtn and alkyl.

ndependently sel ectgd . fro r consi sting of
ny AT GaT e of THraerpeRN profted BByl gy & MbnSCyclic
heterd'&:@t:l%r&%){ﬁé)hﬁc hé@rods&el 1MRE BloRocytBaNSteRYRBRCY 14,6 6 or 7
heterocycle or a bicyclic heterocycle. The nnnocycllc

menpieey et mg/@crvéam@gat Bastane hetegatym en@mme@blfrqwgfmm the group

cond QM befurbRET D SR P 8L PR BRI Bt 1
hetefoaY@R Relaftdd Sahf tHE gro Paoﬁmgrng%fmmg%h eckyigbmndTaMual Mhe &
het er gat om sel ected fromth en%roup consi sting of

menphereigm cordapyEmio ahansdubla bonttad sne, fpige faer hetergatoms

selegt@{fer jux o%gcgu% c%ﬁgg&%d&?#tgé gﬂ%reﬁ‘ggd gtgﬁrsrl d 6 %E 7;!119&1%%1"6(1

ringitiohta@rgesro, 0Ny getvoadudbionds andT e, Bvoor tﬁrdﬂ?ﬁﬁtbﬁd&eﬁ@ins sdléuded
contains zerq, one or two doubl e bhonds and one, two or
from Heggorptpsipe RENITaBE, PEYECN ARG S ite The SRARoerlisihsteregycle is

mﬁgcté?l' th't entwgﬁﬂhrmag%lfgﬂ%]h ary Er BRNAGEH G| aﬁ¥ nlrtrogen atom

eterocycle I's connect e “par ent nol ecu
cont:{biedtw;dt}nﬂn t@ug@wquiodmdymycm dtapoeseniativaetanpisol ataoryclic
cont d.wt

cl.i eteroc cl.e.
hetegpeyr Bipds DyEaE RahEPEEY By LiHGe] cprenst astiding, diazepanyl,
1,3« d:oxanyl, 1,3-dioxolanyl, 1,3-dithiolanyl, 1,3-dithianyl, imidazolinyl, imidazolidinyl,

isothiazolinyl, isothiazolidinyl, isoxazolinyl, isoxazolidinyl, morpholinyl, oxadiazolinyl,
oxadiazolidinyl, oxazolinyl, oxazolidinyl, piperazinyl, piperidinyl, pyranyl, pyrazolinyl,
pyrazolidinyl, pyrrolinyl, pyrrolidinyl, tetrahydrofuranyl, tetrahydrothienyl,

-8-



het erocycl e include, but are not Iimted to,

azetidi nyl, azepanyl, aziridinyl, diazepanyl,
wa@dsmsanyl, 1, 3-di oxol anyl, 1, 3-dithiol anylPCT/US2007/068930

1, 3- d|th|anyl |n1dazoI|nyI |n1dazoI|d|nyI

iadi SRR R Mty P SR el SRR Pl 1,1-
d1oxm©a1@lb@@qihodnﬁxklnomef@mlmdsdlf:on@)xaa@iyradiymdnd trlthlanyl The

per azi nyl , perid yrany razoli
blcyg,ly:r ]aezt@opﬁqlﬁw a mgtg,qcy@}pq li)%;qarocw yhét is @;tﬁ@n fused to a cycioalkyl ing, a

e S o0 B ﬁ%‘ﬁ?ﬁﬁ?&%@l@ﬁ?ﬁm attached to

two hhm-adjlaaﬂm lcarﬁbnwdo,ntmﬂmdazmhm tiyd motduiyaliohdtelooydlic ring. The
t hi onoi p 1- di oxi dot hi onorp
bwye‘e%bdw&fs %rs. Cr‘?@“"s%ﬁdftB 25 Par?%%fgw%wmtaﬁ@%wl? RIRY caRban

amnif Blean)bfh&b; il ol %5&5&%& @il &;ewqa@maé%tes:odﬂy@fee YL Rative

is efther fused to a c
exmhgbeoﬁhpyﬁmdwhgxomban@uﬁabuhmtaobmpdﬂim,r|ng, or is

I kyl. ' d t
ety SRR A TioeC Aoy e et Reb ety el 1 ¢
benddditfiolyi NE 3-diyey&h l4%éﬂ§écﬁéﬂﬁylcb@ dlﬁy&mn&@&@ﬁrd@i thedihydro-

par ent mol ecul ar mnleti;/I hrough any carbon atom’or any

1- bﬁwmthwgﬁh Zét@hychgd&ﬁmde vanﬂﬂu,w flﬁétraiwdmymc)ilnyl

e X Sy BB SR TR ior MR Lt BYE1S 81
subs@ﬁ@ﬁté‘a}i@ép@h&rﬁ Js]all&&ﬂﬁ &den alR@A] a(lklcﬁdyp{ilﬁoﬁyalﬂoﬁgt #ARexyalkyl,
1, 3- benzodi oxo ¥ 1, 3- benzodlth|ol¥
alkozygnmw Allgaysu woh Z'AB@]I @}gg)ﬁg,qrbonyl alkylcarbonyloxy, alkylsulfonyl,

B e T —

hydrb#@alﬁylel meedap ol yidroo (NRQR;J (INRR,)alklyl (NRERjadioky] (NR G eaibenyl,
t he atjévent ; on, are substit u{ ed wt

, , 2 3
and {NBaRisulfenyls Wpeigsaemeritiaye eaeh é@k@@f{épgwéw%@% the group

E.%x(}f & keyy. al koxyal kyl, al koxycar bonyl,
Conﬁ%t XY'S yp#dg%lx Fi al kyl car bonyl ,
al KiHedemmbGrydrawoony,, asa:lskylhes'euhf wayis,an -@tkgrotpri o, al kynyl ,

ot AR gL A PSR 5% B S i o

deﬁﬁm&mafslé*bend%\ﬁgﬁb %H@ﬁ%ﬂwleﬁﬁﬁgﬁb e@)afh?&fglﬂan all&M%roup, as

ony wherein R are each
deﬁn«mjbqremd @wpteyergetl\@@o(emfes @ﬁhrdrexsgalldd pnchat@nbmt@m mef Lohited to,

hyof B 2R b Bt D Ry el hrg ey

hydfskyHgsdl herein, nmeans at | east one hydroxy group, as
defined herein, is appended to the ﬁarent nol ecul ar
rmﬂawemhrra@rgwt h agpeeg hegribupeans § -Sderouved her ei n.

R | include, b
N e
3- IMptebrtevty PINRRL", asusdd Gefeitt] neosy el youpHRY add RY, IyHclfare

hydr oxyheptyl. The term "nercapto”, as used herein,
appﬁqé:g: do ﬁm P3Feng ft@lﬁgular 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.



The term"nitro", as used herein, neans a -NO2 group.

The term"-NRgRf", as used herein, neans two groups,
WR200ans70RR, whi ch are appended to the parent POI/ES20H068930

m)| ety through a nitrogen atom Rg and R are each

e B B A RIS PR ST
( amﬁﬂ)rﬁ‘&hyl“ﬁﬁrh&lh? nﬁtﬁﬁtaﬁhﬂ(zﬁ%ﬁﬁuno@ﬂl@ﬂﬁyl

| ani no. he term as used

hefféﬁ tﬁrmdﬁﬁR@R dalk oY) usgd BRIPIn, WS i 1%8 eR; g phdefined

v BPBERIGA 0 BB LR b A

hereWR%?@ééQt&ﬁ%&&%ﬁ)led‘tﬁr(BIRgRj)ﬂE@}t}e@elnﬂa,tbuvﬁe&m&hﬁxhte& taof
include, but are not limted to
(ammamﬂﬁqu(%methy lamineimaphoy A (it Wﬁmm&PﬁﬂhOXY

g :?Ilglfv; !%ﬁmngﬂi{nﬁé&%mfh s fegu'ﬂereqlwﬁ%?lg %Rh%!?g?,% @dfined

heret) @pPehead toothe bErepamelmtula*Dinemw troughisgiayboniil grogh, aardefined
al koxy group Fﬁefl her ein g'@?egﬁnt ati \f.e adt
hereis alf@r@@n@fw‘f R 50 U DRI AL PRy ine STt limifad ey
d
1} art %3\"1& ggmﬁﬁagyarb&@z r@hﬂa&hamnmmmmndan

he term “(NRgRI ) carbonyl ", as
(ethy&aﬂﬁuﬂmmn)uarbmahs a - NR Rj group, as defined

thﬁ: ng(&z{;ggw oné é & tg&ﬁopi’?grgsul ]}zf}g) ﬁrm% as defined
heré%? %ﬁéﬁi@& & th\é%a%ﬂﬁ&léle@ﬁiapﬁao(éwgﬂ;a@aarﬁmw dro), ud defined

are not limted to, am nocar bon

here@mreRmmtaﬁwy cxarhplas/of Wmﬂlﬁywhwwéy dut Bsrpt limited to,
aml&?ﬁﬂ%ﬁqeéﬁ%@ﬁ’i}' “‘)530“ S %g‘ld”‘ﬁth}ie]ﬁ%’ﬁhg’ﬁ%qg%g Land\roR

(ethgﬁ-géjﬂylaﬁﬁ-mq@ﬁﬁ)ﬂﬁd herei n, appended to the parent
nol ecul ar noi ety through a sul fon I roup, as defined
herﬁeﬁerm@y&f@wnﬁémsvb ERBNPEYS 0P PUPsul f onyl

iy S s PR

appézﬁieh)ttbl netpaydnt ami 40Q)as uicﬁcﬁyn yiiroughThenl fue ptont. sRiefreseptative a:samples

of thipikaRY RSgle, W ST rsimiiet & et eGP RPRNO s
def \ {Eﬁ&tgﬂ?%ﬁ%dgl by it fi’lQ 99&9 196:& gt RAdsRfsk TOLBE W RAldicate that

noi’e a su ur atom Representative exanpl es

the @act bitmaltkomyositich ofiereckptdr @uacartaid, ifod d}iadlpim3b4* indicates a
rrethglthlo et hyl thi o, and propyl.thio,

recepyqyi thaticoptains theagﬁ ped Bé@b}jwniwwwatlaﬁ %&k@h?fs‘;!éb%ts the term

o 5 e B BBl S BT b O AR oo

is bhlFRHER AR SrBhe PEY exhiidle, G0MeAnBRid KR if RS hbomeric (a7)s
proteins in conbination Wwth other subunits, the term

receptors and o.7* receptors, which denote a nAChR containing at feast 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-



a7 as used herein is intended to include receptors
wherein the exact subunit conposition is both certain
w@ea7asmoart ai n. For exanpl e, as used herein 0 PCUSHOT068930
honmomeric (a7)5 receptors and a7* receptors, which
de [Nl : t
o R PR R PR ATIE GG L o
have the formula (1) as described above, Mre
parbicul g¢ly, conpeynds of fornmula (1) can inclu
bu E‘%we ﬁ% Rzmted con‘pwnd V\here}nRé\ls %1
~ ﬁ err e |%st R
; 7/1
30 I\/breg partl cularly, in CREPOUNG,
orrrula(l) Art is selectedfrom Rl R2 Rl R2 RI-N R1
R2 NR2 RR;, N NN Nm/5 R4 RA RARARS RA RLRL NN
“N N R5 N__‘{“‘v

Rd N ependent ly ‘Reyl, cyI oxy aI ken I Rs Ry
aI koxyal koxy, a‘T koxyal kyl,, al koxycaeronyI
al koxyi mi no, kox sul fo | w al kyl, "l | sul fonyl,
al kynyl, amn rboxy cy no for hal oal koxy,
hal oal kyI ? dr oxya Nrrer capt o,

nitro, thi oaI kd9<"' -NRgRJ NRrRP g al
(NRgRj ) al koxy, (NR5R1) car bon@d or (ﬁﬂRgRJ )sul fonyl; R
and Ra are each i ndependently hydrogen or alkyl. Nor e

Pr e hRIARRY, R,

Sanlgjlh%%e {}IldepReSndeuﬂy acyl, acyloxy, alkenyl, alkoxy,
alkoxyalkoxy, alkoxyalkyi, 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

Ri RZ
20 Ns-
=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?

Ar*in compounds of formula (I) is selected from:

¥
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Particularly, the invention includes, but is not

l[imted to, conmpounds of fornmula (I) wherein Ais N,
woi0g/18mshyl ; L is 0; nis 2; Art is RL R2 4 PI/URS07/068930

Ar2 in conpounds of formula (lI) is selected from |

-11 V\D 007/ ]R'37030 PCT/ US2007/ 068930 R Z Z4_0 74 Z4 b

zt 2Ry, 2\ jl(l}{g/é\@ 1, R7_R7 E‘H)(u)

(iii), % X A28 N QN Z
74\ RezbtzL{%QRks v @ &%@‘zzz 2
Z| 1(v) Y (Vi (vuf ii|),z1| , R Z4 Z Z4

t QZ 2., N Zl 7Zi an® (xi)
V\/nerel n Zl(L) Z2, ZS an(HI) 74 are BYch mdepeé‘ﬂdently

#hitrogen are c&bon, wherein the’ﬁ 8na I‘QIS.&’
bﬁ‘t %w‘l y @aéﬁt ed’f £ subst i el gﬁ}
iEIQ vhe @rQ‘UD N)“' @k I >“ %3 % 22 I‘e:o

), (vi), (vn) (v111) (ix), Ry

(x) and (xi) '

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-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
. b
% 4 r\i’Rb ;;?24\ N\N ’r:;\ 4 thh
LA e h
@ " ™ )
More preferably Ar” is



consi sting of hydrogen, hal ogen, alkyl, -OR

-al kyl -OR, -NRdRe, and -al kyl-NRdR,; Ro is selected
w0 e@mi131080 gr oup consi sting of hydrogen, al kyl BeIUS2007/068930

al kyl carbonyl; R, is alkyl; Rd and Re are each

i ndependent|y selected fromthe group consisting of

hydrogen and al kyl, Re and R7 are each independently

selected fromthe gro consif®%ting of hydrogen,

al kenyl , al koxy, a|ko¥§€f ¥, al koxyal kyl ,

al koxycar bonyl , al koxyi} , A Rkoxysulfonyl al kyl ,

al kyl car bonyl , alkylcarﬁa yI XY, alkylsulfonyl,

al kynyl , carboxy, cyano, forryyl, hal oal koxy,

hal oal kyl, hal o, hydrogen()hydroxy, hydroxyallcyl

l
Partfgﬁhgl&]%g’ukveﬁﬁ&{ %{?&%ﬁﬂ;&?lg ﬁdfld Ia %R@S i %Ih§/{|15
seledRed frogh iREther sddadiogende pabdeista; ynalsak’ae tsﬁdctéd aomtthe group of
group .consisting of hydrogen and alkyl. Ris selected
cons§tiggoky dr ogen, al kyl, cycloal kyl al kyl, and aryl al ky.

Preferred conpou ds a di sché)sed wherein Ris

hydr ogen aﬁiﬁi\ﬁl Kyt ea;abl qs_net Iﬁ?l and
hydr ogen. d coﬁﬁ S\ re d}s ed wherein
Are is Rb ,ﬁ" P \2;N 2 o~ R Z2.
Z2, 2 ZZR o Z1\ 7 ( )1 R7 (|v) fo) 7 More

preferably Are,jsir12 WD 20077137030 PCT/RJS2007/ 068930
Rb ZZ Il R6( 72, )1 (t%gﬁ#PartlcECﬂrly, ‘the

or&rﬂgﬁﬁwaf’l& th lz@eﬁﬁ C%é&ggé{fe %Hgﬂe?:ﬁc{s of %rﬁ%‘i‘.{qui Mlel%h neﬁﬁslr R Ris

ogen,
meti)! of hi/drogén; dnig CAnds RsASdk ect ed fromthe group of
consi sting of: 1 »
R!' R
¢ N $-
=N
RS ; and

2.
Ar®is

(i).

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
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Ro Ro Ro Z szz4 N' ,i'~2~ 22, 4 R, Z2 | NZ1 .~ Q
Zi ZR2 Z (i), R7 (iv) and (ix) R7 Mrre particularly,
wao b@7ismant i on rel ates to conpounds of fornul aP€T/PS2007/068930
wherein Ais N, Ris nethyl or hydrogen; Lis O; nis
12'Ai|(f's,I311I;'\>2-N Rs and Are is Ro Z-- Z4 N 11
also cHmpppndsgaciasy’  oypmounds for the nethod of the

i n\.sem»ﬂ(@{&o)JSttﬁémsim@zéobﬁbym[t3 1.1)6tt 2dx9)-be&ein-3-yl} - 1H-
specified in the exanples or otherwi se specifically
indolaned, can nodul ate, and often possess an affl nity
for r GRS 8. P

’I@A%h J nggf,%]t{ﬂﬁ)rgﬁgrg—@— ! h@zﬁ Xt)ﬁ%{wnven Yon ag%n be

bicyub{azfnlll]dcnamet he treatnment or preventlon of a nunber of

a7 nAChR- nedi at ed d s ases or co dli ons ecific
exé‘ﬁﬂoé‘é [61(b )t‘Mt agigrd-ploxylsdmathldrazane
bzcyEfof?E han@! preventl on of a7 nAChR-nedi at ed di seases

condit1ohs incl ude, but are not limted to,
comp{ﬁﬂﬁebalodésmenhp]eﬁakmbibp@ommbuhﬁsdmdy}pruédazﬁvém}i—bH—
. d also in the Exanples, and -13 WD 2007/137030
indogT/ US2007/ 068930  al so corrpounds such as: 5-

{ 6L {eena: %&zﬁ%%&ﬁwazﬁb@§ﬁnﬁ' YRkl 3ickylh9s a3 yPX Y-

~_pyridazi
indagelendo) - 3- ( 6- benzo[ b]thl ophen-5-yl - pyri dazi n- 3-yl oxy) -

Bl YL 8- R27,09) Y% £ il 54308 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-
trifluoromethyl-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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(endo) -3

-[ 6- (benzof uran-5-yl)-pyridazin-. 3-yl oxy] - 8-net hyl - 8-a
wQ2007hsmyecl o[ 3.,2, | ]Joctane; 6- PCT/US2007/068930

{6-[ (endo) - 8- net hyl - 8-aza-bicyclo[3,2.1

] ofé '1336[1%@@%5’ ﬁéh’){g iAo gﬁ;i’énz}d’oé/l F%Tth{lgé_’-hfé»béﬁcmpa,z,1]oct-3-

yil- a]rﬂﬁé 3-yl oxy] pyrlda2| n-3-yl}-1 H indazole; |
og&tegéa)yﬁ %ngggigc)zyp}%{gg 1511»0}t j?}ﬂf [Qiﬁg{r&%og)meth)% TH lmdol 5-

met hyl - 8-aza-bicyclo[3.2.1
yb- r{ygiéi r%@@‘fomxay “pyridazin-3-yl} -2- trifluoronethyl-I
H- i 6u1ii-éndaBel-5-yl)-pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-

(6-[ (exo)-8-nethyl -8-aza-bi cycl o 3. 2. 1] oct - 3-yl oxy] - py
ylJ- al‘r‘i“Ei‘ zi n-3-yl }-1Hi ndol e;

gé(%}fﬁf Xg/zt] }%2) Wﬁ%il)ﬂn:f glj?(ieﬂd&L%}?IféﬁgﬁJS;’az&b%yclo[% 2.1Joct-3-y1}-

amngaendo) 3 (6 benzo[ b] t hi ophen 5-yl - pyridin-3-

Y Siehliats - R BBes i SR o S p9Gin- 2y amine
] 0G4 (ﬁﬂh&mslyzpmwipf(ardb;-s}met&ylbswgbﬁcm{3 2.1]oct-3-yl]-amine;

(exo) - 3-[ 6- (benzof uran- % di n- 3% yL]

- 8- et HyindgzcdBayl)- phw&ﬂr[éfr@io Sﬂz]l@rbrlaéhéza~ cyclo[3.2.1]oct-3-y1]-
amu}s [(exo) 8- met hyl - 8- aza- bi cycl o[ 3, 2. |

Bet -- . 3- yl oxy] - pyri d| n-2-yl } - I Hindazole; 5-

{5- [[(é;ﬁi@q)s BetiBk-Syibka- Bmgxczlafsbz t)oel-8lyl]1342 1 dnethyl-1H-indol-5-y1)-
]oct-3-yloxy]-pyridin-2-yl} -2- trifluoronethyl-1
pherpaﬂl ARglce; 4-

Mb%é%{)?ﬁ H@ﬁﬁyf& 3 P%@Dgt&:}(fg Bhrtity1 B 24L&y (96 haRYs-
yl}- ﬁn{n@el i do) - 8- net hyl - 8- aza- bi cycl 0[3 2.1]

°?&4&%%8¥%%] S hr ety Spfth s ty«pséiﬁ; REER S

amiffe:Met hyl - 8 - aza bicycl o[ 3. 2. 1] oct ane;
6 [ (ex0)-8-net hyl -8-aza-bicyclo[3.2.1
| odé-(BHyindoty-yDpheatini(8:du) 8- ity haebioyplelXa Loct 3y} amine;

cy dPap - nad gy Pl b LS R PigEo) T S 1 Phmine

PC—%Q$?IQ9&61%2§?Q% 1} [(endo 8 methyl 8 aza-bu:yclo[?» 2. 1]00ﬁ3|yl]8amme

[ 6-(benzofura endo) - 8- et hy
az aﬁwk{)@ﬂyudﬁf&n@twl Fcﬁ@ﬂ bs‘-ycsv)l[} 2d§;ﬁqﬁé~v oxyl- pyndazm-3 ~yl}-2-

f“ﬂ%él@f@e%-@ﬁﬁfe 2 %lz ?r ialeaug:r g?/nilt EE/IS i2 I%I- i ndol - 5-
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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yl)-pyr-idin-:3-yl] -amne; [6-(1
H i ndazol - 5- yI) pyridin-

w@2007f13706@ndo) - 8- met hyl - 8- aza- bi cycl o[ . 3. 2. 1 ] PCT/US2007/068930
yl ] am ne;

: 6 1315{3%211&1%%%?2’%%%}10@%} ]]ﬁvg“ ypoxy pyrasz %f) 1%[ 1n%101€

[H( . n@ﬁ){ 1&@%6311%5%%11%[ ﬁ}?ﬁeﬁd&)@hreﬂﬁd Bja]za-[bﬁzyﬁb[.B.z.l]oct-B—yI}

amiméi i ndol - 5-yl ) - phenyl ] - [(endo) 8- net hyI 8

-aza

PR Sy P R g e e o -
indo®d:3. 2. 1 ]oct 3 yI] am ne;

[( nog aza-bicyclo[3.2. |

| o 3o el risign S AR s Eyl:o-methyl-o-

] (4- benzo[ b] t hi ophen-5
azaﬂ-?gﬁ?%h"éh@ﬁr[&?f’endo) - 8- net hyl - 8-aza-bicyclo[3.2.1
] OCSL{SBE(erydo])«Sal’feﬂhgl 8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyrazin-2-y}}-1H-

ébenzofura n-5-y1)-phenyl ] - [ (endo) - 8- net hyI
Pyﬂf’@l PRIBTRS 0 3. 2.1 ] oct-3-yI]- am ne; [4-(

If %O g(ef'oi)}'g %efﬂ?ﬁ@%ﬂ b c@@l@gpi 1 BBy Svada: jlygygll of.

pynbllq[hdeﬂ]pﬁacyh@, phenyl] [(endo) 8- net hyl - 8-aza- bicycl o[ 3

3 e ey P Faabinypielt 2 sy stembenging s hingple
fl af. iﬁ[(gxol)lé})ﬁl%r}%‘l Xla]za—%fﬂyeﬁ 2 5}oct 3- 3?floxyl pyrazin-2-y1}-1H-indole;

end O -aza-

] odit {Bl(pra8rinethyt- Bfﬁambmyslo{ﬁ 2}1]a02 t}ﬂmf){]mra@im?w} -1Hyindole;

({1?% @f‘@f}@?‘tg&)’i %ia)g%%hc%gpi ? Df§ lél-aﬁ&r?'g &w& &%d}zlf{ indole;

{ 6 (BRS¢ B¢ TR 58y1ﬁ)zyadbﬂ TyOM3thR1-8-azabicyclo[3.2. 1]octan-3-
] oct - 3-yl oxy] pyridin-3-yl} -1Hindole;
amgle{ 6- [ (exo0) - 8- met hyl - 8-aza-bicycl 0[3.2.1

]H?lc(n GF? @é\!}.ﬁ’%{ﬂ}%_@lﬁdl,ﬁl}?gﬁ l;%awét%%e{hgi-gg% | cyg[?bﬂ%tan >

amfned. 2. 1 ] oct- 3-yl oxy] pyrl dazi n- 3-yl - 1H i ndol e;

6- {5-[(exo net hyl a- bi.cycl 22,1,
] oc(l{eudoégiy{%g(w Jlﬂﬁpf)-]ﬁé/yl?p_yﬁﬁz )—%zqeﬂ'grgﬁ@’z%blgyclo[lz, 1]octan-3-
am{ré" [ (endo) - 8- et hyl - 8- aza- b| cyclo[3.2.1
oCt-. 3-yloxy]-pyrazin-2-yl]-1 Hindole; 4-
( 5-(ehdn)dd) 5 §2fetluptondstaylp1 Brogalt B jgyrRiin-3-yl} -8-Methyl-8-
éocté | ox pr,aZ|n2yI] 1 Hindole; -15 WO
azabigyeip ez 9007/ 068930 6-

{5-4. Q? "[‘@9)10)88 ﬂﬁattlliBMIS’ &aﬁ%@cio@ @Yﬁk%&wﬁox}}]pwldm 2-y1}-1H-

] oct - 3-yl oXy] - pyraazi n-2
pyrrolo[2,3-b]pyridine;

Q.)

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;

-16-



[6-(1Hindol -6-yl)-pyridin-3-yl]-[(endo)-8-methyl-8-az
a-bicyclo[ 3.2.1]oct-3-yl]- am ne; 5-

W@ 2e0f(1&106D) - 9- net hyl - 9-azab icyclo [3. 3.1 ] nonBEF/BS2007/068930
-yl oxy] pyridazin- 3 -yl} -1 H- i ndol e; (endo)- 3 -

[64( Bz R0A 7 5 fi ORAE A1 B ctatl 3 Bl ﬂ) ﬁ]n—ﬁ‘ 131H indole;
-yl oXy Pre 2’I--zabcc |¥

5- {’55{-5[ [((ede(S}AﬂabImrq[B 28-]:&23}3)4}'@@']1:@&1311122@1} 1H~mdole

]_ 8]%:3&;? (%/nq%i% .@f %Ec%%: %_ﬁoc}tanl}l_l-yloe(wpgfgldgb ~yl}md0hn 2-one;

3[,%%8 do?%%ia‘?%ycﬁ:{?é e}; &%{ ')'R:E&]ﬁnaino@ S8 xeblor RY-

1IH pyrrolo
bpy{riﬁlu[egexo) 8- net hyl - 8- aza- - bi cycl 0[3 2..1

s elle S bt g %a%w B 1%l

b]p)]rﬂ@l{e 3-yl oxy] - pyrazi n- 2-yl -1 Hindol e, 4-
{5-[ (exo) - 8- net hyl - 8- - aza- b| cyclo[ 3.2.1

or pﬁ)@“ﬁmet@mﬂlbw]apt@ ieazitaaeﬂem gmidgs, j|And pepdrugs th@eol]

] oc&;:t(()- ghﬁé&}é‘? 3%51%“3 %fﬁ%ﬁﬂ\ﬁ%\} pammg software, which is

proviéids) MISH( ﬁlfdrinatlon Systems (“mbH (formerly known as Beilstein
H- | ndol ridin-3-yl)-8-nethyl- azablNﬁgIOS
Infom@tgcmqs;@tenm}pﬁérankfurt Gezmany, and is part of the CHE ® ULTRA

v, 6@@&%%@5(1Hlndol 4-yl)pyridin-3-yl)-8-nethyl-8-az

abicyclo 1] octan-3- am ne; (endo)-N

( 5-ohipoundodf-the ydveptyor wan eﬁsws)steseummé wleraimg bsvoyadtaf or
oct an- 3-__amn ne;

.(endo) - N,
chlf%‘@ﬁp@f%%f? PTSEr Eﬁﬁﬁermrfmiomﬁfﬁ Kok ry B} dgpendingon.the |
con?él %@ﬂ# suﬁsti ér%ﬂﬁ’d k3 galje]lc?ﬁén@n'l‘l?fe é%gl eR” @id “S” used
en y - 8- aza I cyc
here]immtca:nnﬁ@nyﬂtms;aﬁ dyfinedi inTHPAC 1974 R¢com:mendat10ns for Section E,

rnBee Gl ians iebsEt Py Aenl, ey 976 4524320

]oct an- 3-yl oxy] pyridin=2=yl } indoli n-2- ,pne5-
(5-[ (endo) - |cyclo[3 2.1] oc 3 yl oxy] pyri di n- 2-
yl}-1H1in R .3r, .S -(6-(1

H | ndol -5-y|)8ayr| d| n- 3-yl oxy)- -mathyl 8-
azabl cycl o[ 3.%8)1] oct ane 8-oxide; (P R 3r, 5S,

aza ]eéyt ?ﬁkgé%lt Ef H?%g'{ aaﬁglyzg%(géé H(émn 35 g%'e%’é%(&dexe% en%ompass

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-



WD 2007/ 137030 PCT/ US2007/ 068930 4-
{5-[ (endo) - 8- Azabicyclo[.3 ,2.1 ]

wW@et0an37o3e yl oxy] pyridin-2-yl} -1 Hindol e; PCT/US2007/068930
5-{5-[ (ex0)- 8- Azabicyclo[.3.2.1

thh{tg t%]?%gjg§ §ﬁ§%ﬁrx| gg%%gg(i}chl%er'_bl Pd%y‘?m B'L. and as defined in
Ster&d&ﬁ&xﬂﬁtr@ oyméé/rﬁ@ﬁ"bingbﬁhcﬁ A Eh&dﬂH WrinONshin Wiley and Sons,
5-[ (endo) - 8- Azabi cycl 0[3 2.

Inc. ]1%%4 aln-agdifion g wﬁgmaﬁoaalwﬁamw By pruntygpokiormula (Id) are
yI X0) - 8- Azabicyclo[3 ,2.1
aSSl%r%gt( %gjgﬁ %%/ éplf/l?tl hlésﬁ 2-yl) -1 Hpyrrol o[ 2, 3-
b] mye ilieAton wnt@hﬁmaomttuS@&Jré{ysmemchhlmumatﬁemof‘ and are
esters, am des, and prodrugs thereof. Conpound nhanes
Specﬁi@liﬁé%qhg#éd‘ﬂﬁyﬂ | SHBPSRTHORAIERHAR NS CEOfCMEFNCIHAT ch

ena.rLl%mepﬁ' o] (gel ot e%%"an:dr}{n%d??st 61‘%5&11%%%&?55 @Q%iaeétfng{s”e rly

own as or mat 1 onssyst ene Frankfurt,
IndiGangiaryeoisomers sf gangouvafls ofthe GHEVDRAWMEY Utiﬁmpared\synthetlcaily

6. 0.2 softwar, uite. Conpounds, of the i nvention
fronpiATTcR Al P SRS TR Wirich Comal s amsiric e
cent&‘g& %g% hfatiBh ©F %Emlc-rﬂﬁ&@rﬁ F8HeRH $9 B RutRh Vel Fknd¥n to those

endi ng on the configuration of substituents

of oty dkitlhie thﬂﬂrt‘ alhest methetls ofligeoltidomare eRmplnfied 18 ( IDjsed

NSRS

nnx@@éF&Qﬁ&@bﬁ%ﬁs&b&r@&&ﬁalﬁ@ﬁlm cgéﬁfﬁmatoér%?l@ anﬂ5) tidial 3&eratlon
A)e A)c R Pf?ﬁ

of thﬁmotlaamsanmwmduef fromitlee auxehiagy abii@,sy@b@dclnéiuklaﬁﬁe pafped

Smlélons ?‘a’sc@%l b gu gﬂ%%&%@gkﬁg?f’{ﬁfé&? é)ﬁgzﬂ?(i g;lfgm%ﬁg", 5th edition

(198399 M drgeiantIciunaiiic aT6d@ivaE Hssexf CHIL0 Q0E UK gdam{ of @) dirta
a) are assigned endo in accordance with that

(I
sepaIaliy 9l hemiHuIs of R HEH SRS IOMProIn St ememﬁﬂ}%@lumﬂs or
John Wley and Sons, Inc.
) %@E?algerlﬁ%t?ﬁir%%@ \(;}?lla@ér nula (1b) are assi gned exo
usingthe same nmethods.. j)u L-Arl--Ar2 Rt }
L-Art----Ar2 QNN)n-- R (Ic) Uld) The N+ O

portion of isoner (lc) and isonmer (ld) are
di astereoners. The
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configurational assignment of structures of fornula

(lc) are assigned (r) in accordance -17 WO
WQR®7131BIO30 PCT/ US2007/ 068930 with that descPChEs2001068930

Synt hesi s, 1992, 1080, Becker, D. P.; Flynn, D.L. and

as defined in Stereochem stry of O gani c Conpounds,

E. L. EI | eI S.H Wlen; John Wley and Sons, Inc. 1994,

‘ Py @ Jthetlheaméibn assi gnrrent of

st ctur of o : are _ass usi ng the
T R ‘51%*%? e AhecrE P ES T/ L propiate
to t@tr%g@ms%ﬁmﬁerﬁ'@e \SYedr 29 stite)) e &r tREarf@mations being

speci fically included within the scope of this .
effegird cPbg drseriBckiansiospins maciegdies medidying dreerderanidhe synthetic

AT T X —

com@buride theMesiition) déreyidﬁag oBtePAmeGorkyin! fefdneah the mbleair.
conmercially available starting materials which

contametheds daearibeé belpwaan eateil usent wripus pnapjiomers. Where the
I t
ser L AL o i BRETH Sl X Ron B 0 P PR B oy
These nethods of resolution are exenplified by (1)
attachnent of a m xture gf enantioners to a chiral
auxi |l iary, separation of 2¢hkae lo sulting mxture of

di astereoners by recrystgli at on or chronat ogr aphy
and optional |iber a&’ of t pt| cally pure product
fromthe auxiliar eSCI"I be ZAn Furni ss, Hannaford,

Smth, and Tatchell "Vogel ' s aéjbok of Pr i cal
Organic Chem stry", @t h editi ors (1989), Lon %Zt hglsl
Scientific & Technical, EsdesMD®0 2JE, Engl ané6 or
(2) direct separation of the mxtureg\n@;sﬂg,y;p\}';é3 4
enantionmers on chiral chromatographi cregb Lg(m% |P
f racioronal \rTecryst allization nethods. -1&)WD
/137 CT/icyS2007/ t hods for Pr
. @odnds g' t Ags,goventd B/ The L adePi ons exe WM

g)the schemneasio are peff Qr meo} in a sol vent prop)rl ate
t( t he rea‘@nts and materlals)errpl i tabl e
for the transfor mefGesMBet ng  ef f ect descri bed
transformati ons mﬁo Rize rodi fyi ng t hegrder of the
synthetic steps o, s ct|n one particul ad process

scheme over anothef ® tal n @ desi

conpound of the i nvent| p @w—Arz

functionality present rRON cuI e, JflheRz ods

descr i bed bel ow can entail uU3e of vari ous enant i @hrer s

e the a

< G B (ot PR AT pBF o6 ab ey in FSEHERD: gin 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-



OH z Ng + A Rhalo (1) (2b) Ar2-halo KHVDS (6)
Me3SnSnMe3 or Pd (RO 2B- (OR)2 OH zN A ~, Cum 3~Arl | -
wWo-200ai187080 - M R Cs2C03 I halo R (1) (2a) . (3) PCT/US2007/068930

Me3SnSnve3 or Pd (RO 2 - (OR2 Pd z. NMPd .. N)n

compll o o (il ol ey RRIEBUS Sl I ron

whegzam Rie hygmogpa ratkjrl a;sargﬂe scthie lpe@tencre Sahpaheditm @tﬂh?owiﬂéi provide
| a. wh

the Qe o7 gk ORE pria R G o) oRhcae s e g -

B(OR9H| d@mpdihds BEfRMAREHT FhePiredtet with coﬂapounds of formula (6% Ar*-
0- henantl iroline and Cs2CC8 in a sol vent such

halopwhereinur’ esjabwyclncbmj@n@yl rsg dedhalp hﬁetd"omaﬁecxlyon@@m 1qd1de in

the l%g%%g% P]%as galf'éd%um ftlgstq%j)rm%ne carq)ngp(lgl)rtlzgi %lf fg }ggé)t rﬁlgz)r%wely,

combhmldseﬁ tforetulof6) mwm@& w@ifh heﬁcﬁlﬁﬁﬂi&l@ltfrﬂdr AMitdrane containing
nmpounds of fornula (2b) in the presence of a base,

comggk] fformle (%FUChlaﬁ M%@aawto)ﬂm andrpig{casethpiate)dihoeen, in

the Ué of]:?galtaggﬂlﬁ Wﬁ ere;?t 0\%@? %&ges&&lﬁiﬁggp qr E@rﬁ 1%?1@%3
contamgagwmﬂgmufad fef folﬁzlumn’,(iﬂﬁélﬁ M%ﬁ aRﬁ‘ﬂj/cUSZx%Fda@ﬁ&ﬁ& Wherein M
18 —%O&gﬁ ﬁac %85 g?uoﬁg’r"((f}ﬂa%?f fB{T%'{IE é?)evélm teppte gy il epapound of
fommggﬁ gg e fﬁﬁ&%@ﬁﬁ;ﬂﬁﬁm&al% el ﬁl‘ow&eﬂa LM LB B8 Aifhula
(8).corresponding tin or boronic acid of formula (5),

wherein Mis -Sn-(Me)3 or- - B(OR)2. Conpounds of

formula (5) when treated with conpounds of fornmula

(6), Ar2- Scheme 2

MeaSnSnMe;
or
oK Y1 O X2y RO)ZB(:E(OR)z 0 X ya
@ alo —p @/ —--ha!o-mmm——- @/ \[N{/ "FM
RZ.N + N sz Pd Rz. N ~.x2

9 (10} (11} (12)

) ®)
Pd Pd

O X
x4
ﬁ I \H/ AP
re ™ %X

(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
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hal o, wherein Ar2 is a bicyclic heteroaryl ring and

halo is brom de, chloride, or iodide, in the presence
wo@Roov1pmBe adi um cat al yst to provi de conpounds PET/US2007/068930

formula (8). Alternatively, conmpounds of fornula (6)

pota\é\%&ﬂq é}tﬁ(iﬂe %égggggégqﬁ%)ﬁ%ﬁ A mJ|,11ta (?)4 ofhegcggwog%sacﬁ%omwla 9)
wheb Itl%éﬂat‘l RaGiWoaipohidsuFrionmdandl &) wsﬁerahec‘mkiam it bothdomb)

mr esence of ;8 4pal | adi um catal yst will grow de a
chlo& oporarng d%r%%me@f’@ﬂaﬂﬂmwé% PRyOIB PR EPT
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fomful)at (U avherd jrembe withreaieethyiditin @ acdivpoume atowthlmrig)wmpcamd of

h .
Form )t 13 FEEHRRA TR RV B Bk pEPT 6 Fbg Pasceture outlined in

5
STl i 518 020 LRI 1) G
with'goinpbunds of Sx8nulRB ihltife presehee ¢ pallaOiun datylyst ¥é)l pravidy

8 R YMARL N R O A

withf &éancﬁ‘@fﬁﬁiﬁh@& &%\Exﬂcﬂlﬁﬁbﬂ@ aciohiEiFhd SomdhaZ bN®rmula (7), as
2- 7 is as defined for fornula (I), can

desdpibeg ne@dm’m lasn gl erseias Satnattedipm aatwiysd wildigrogidefagompozand
rein R is alkoxyal kyl, al kyl,
Offm@gicar bonyl , al kyl carbonyl, aryl,
aryl al kyl oxycar bonyl, cycl oal kyl al kyl, aryl car bonyl

and aryl oxycarbonyl and K represents the potassium
whi ch are prepared f r omoeheag 3 ng hydroxyl cont ai ni ng

hetero clcﬁgg simlar formula with SS|um
tert- Xi de 1 \lp nts such as bu gu tedsto
THI%Z(N to pr thﬁ_aEZQ_EAQ.

(1) (14) THF. l"(, 2 days 15)

when Z2 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 73 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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WO 2007/ 137030 PCT/ US2007/ 068930 potassi um oxi de
cont ai ni ng conpounds of formula (9). The conpounds of
wo eoomabA3q( 9) when treated with conpounds of fPRPCHUEZ07/068930
(10), wherein Y1 and halo are both brono, chloro and
[ ' and X5 are independently either
Con%ggggﬁgg%lﬁ%?nggﬁﬁﬁ}br exanpl e, dichl oropyri dazi ne,
wi |l provide conpounds of forrmula (11). Conpounds of
formula (11) when treated with hexanethylditin or a
di - borane contai ni ng conggéﬁaﬁ%f formula (4) in the
presence q al I adi um cat al yst according to the
procedure o [ tned in Scheme | will provi de conpounds

of formula 5 Compounds of fornula (12) treated

wi th conpoungg) of l | a GWl&sence of a

pal | adi um iAr-—pefovirde of fomul a
(13). Altrern&fivel y,~¥he co of for g'd- 11)
when treated wth ofiano stannafé or orga s#GRoni ¢
acid containing conpounds of formula (7), s

deséritwed in Scheme 1, in the presence of a palladium

cat gyyst will provide a conmpound of fo 3y,
Schene 3. - OH HO ONf (~} Arm'zs PhaP, Zll AraeArZa
R (1) (14)\ Thg it days R (15) whe 2370 s pa 0

then usi pgyt7)—amd Pd r211 Al A~ R (8)®
Al t er nat I'vehy, Scoppound$” of fornula (8) may be
prepared as QLI T hed i pificheme 3. Conpounds jof
formula (1) ntreateEvvithacon‘pound of flormul a

(14), wherein ' Z3 is br ,,_ghloro or iodo orf is Are,
in the pr esRiicd¥ of di et yl “aZodi car boxyl ate qr
di (i sopropyl )1 azaoghc oxyl ate and_aghosphijne, such
as triphenyl phosphi nef gflLh2 pro 'cor_r@@eﬁqs of
formula (15). Wen Z Ar2, gorpapnds @geabor mul a

(15) are representat i(¥(ﬁ of the prf@ent i nventi on.

Wien Z3 is a hal ogen, e further treatment of the

CO NG NG St Rcrhfng SEMJUnRS ST RthhlaN8 s idBscPbBE EScheme
1-2 outlining the Suzuki type coupling to provide

4. Demebwaiedtindr bapmglagid @mpahndsofdpenule fhese he acupled with a

vari%t@eof 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
229



-21 WD 2007/ 137030 PCT/ US2007/ 068930 conpounds of the
present invention. Schenme 4 ~ AL 1 OH (16) 30. GA
WeR07A3M3) Rz Ctrl, (17) (1) Cs2CO3 Ar2- M N 0APCTFUS208T/@8930
z Pd R110 Ari -- R(8 aROA2 A--1('19) ('t8) Ra
: ; , Rz DEAD (20) (1)
Szml}fﬁ?‘%ﬁ%g’?t/vﬁgt ddg?omé%@r%gtb ﬁ?g Eglr{ggunds of formula (8)
is described in Schene 4, The activated tin or
boroni c acid conmpounds o; formula (7) can be coupl ed
with a variety of aryl § that will provide a
nmet hod of generating biar @paun of formula (17)
and of forrmula (20). For npl e c m;} pgds of formula
(7) when treated with giN~etiobenze of formula (16)
in the presence of a pall qﬂa;um cat aizyst will provide

conpounds of fornula (17). s of formula (17)
when treated with conpounds ”’mJIa( )j in the
presence of cuprous iodide and ceS| um Gad He e and 1,
Phgnapthrol i Q@BQ@AQ:?SCTI beﬁ scherre oil(4)
RZ.N vi ggrk@‘a O Nay @( -hato @ \‘
{21) {22) (23) (26)

d
) (6)
H
N
—Ar?
RZ @

(25)

Compounds of formula (25), which are representative of compounds of formula
(I), wherein L is -NH-, can be prepared as shown in Scheme 5. Compounds of formula
(21) when treated with compounds of formula (22), wherein halo is bromide, chloride, or
iodide, along with sodium triacetoxy borohydride and Na,SOy4 in acetic acid will provide
compounds of formula (23). Alternatively, a compound of formula (23) can be obtained
by treating compounds of formula (24) with a compound of formula (2), wherein Y is
bromo or iodo, in the presence of palladium catalyst, preferably in toluene. Compounds
of formula (23) when further treated with a tin or diboron of formula (4}, such as
bis{pinacolato)diboron and bis(catecholato)diboron, under conditions described in
Scheme 2, will provide the corresponding tin or boronic acid compounds of formula (26).
Compounds of formula (26) when treated with a compound of formula (6) in the presence
of a palladium catalyst, 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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Al ternatively, conpounds of fornula (7) when treated

with a conpound of fornmula (18), wherein Wis benzyl
w@rooangtober appropriate al cohol protecting groRQI/UBI907/068930

the presence of a palladiumcatalyst will provide

conmpounds of fornula (19 The deprotection of the

al cohol protecting grouﬁiiﬁgﬁi%xanple when Ra is

benzyl the deprzyec)on is generally achieved

utilizing palladi an carbon and an at nosphere of

hydr ogen, w || n§ conmpounds of fornula (20).

Conpounds of for | a (20) when treated MAtthonpounds

of fo e preﬁM@Ao)fa trip --- e

and yI d azé 2y | al—er“—or—“*a"—.?%* 07/
7/0689 Zsi m | ar'Pedgedits wR rovi dé

corrpoun@é of formaﬁ?a (8). Schene 5 NH2 by | )"~ *

(j--halo (24) (2) Pd, C82008 Pd H Me3SnSnMe3 H O
H2N OArl- NaBH(QAe)3 Nr (4) H\ H hal o HOAc, Na2SO4 1

A 5 2 o Yo oo Ry B8l
Ketdn%@))ntaimhm ctoraRindepf Batnladl i)y ehod trenapaithdsmpbuids rolﬁl%rﬁmla

(1), wherein f, is -NH, can be prep%red as . shown
(27)sarﬁa4fed B1a the, peyiling seastion of halgagylamsne of fawwyle (223 pad amewle

tin of ﬁp@g:ﬁgg& ogﬁf()lfl‘r‘ﬂIIW)% (R DresctieS 8] PhiBA G dafa1 it 081168 ed 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
(28) (29) (30) (32)

ArZe—M Pd Pd Ar?~halo
™ ©
W B
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}
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i odide, along with sodiumtriacetoxy borohydride and
Na2SO4 in acetic acid will provide conpounds of

wo eoomabA3q 23) . Alternatively, a conpound of f oPemiUs2007/068930
(23) can be obtained by treating conpounds of formula

24) .wi,th.,a c ound of for rein Y, s
whelgfisdi® e MEBEVEN Phespablrt B o Nl tes Wpa
hex4M&hABRARI o dim)rérpieag@e of fRRRRUBY SuctPds HispifdtalatoRBhorvh and

_ further treated with a tin or_diboron of fornula (4),
bis(entesholatp)dibproppinrihe piesersy @f b orkdadlivm gatalyst will provide a compound
S(C C [
of 28 ) BT 5D R0 (PFEho LRI MRS ESHES BP Rk
(6), hdeei Bala s oo gnsods iefo, frotheplaed2®) a pallidmpeaniist oill
fornmula (26) when treated with a conmpound of fornula
provigp cqmppquRds pf fewewadé3 ot a pal | adi um catal yst, will
provi de the conpound of fornula (25). Alternatively,
the conmpound of forrmula (23) when treated with a tin
or boronic acid containi 8chesendound of formula (7) in
the presence of a palladiumcatalyst will also provide

37 N
N s 3930 . Sc : 7) {narPe( )l HIN-NH,
RABHCOAC) s W N +OANH, "AFE Nz (A At £
HOAc,Na SOR z 4 R (21) (27) (25) In a@ i tion,
conpound83)of formula (25) can be prepa RIFHREWN i N
Schenme 6, Ketone containing conpounds of fornula

(21), when treated wth conpounds_of, formul a (%\7),
prepared via the coupling react@of@o Y R8s
formula (22) and a suitable _Li b ﬁﬁé?fll
formula (7) in the presence a pal | adi um cat al yst,
followed by treatnment with sodiumtri a8t ate

bor ohydri de and Na2SO4 in acetic acid will provide

compounds of fornula (25) as described in Tetrahedron

tefgorﬁ}rﬁx%gs ?ﬁ%wﬁﬁ‘t%) WwiiBE 9B répRGiative VB S RMES o PfoRmula
(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).
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Ral NaH N -hal z N} } 6A~~ h z' Pd z' (28) (29)
(30) R(32) \Pd Are-haka Are--Pd (6) zNf ~AJAre R g
w@ 3y/13@empounds of fornula (31), wherein L i SPCH/E807/068930

Art and Ar2 are as defined in formula (1), can be
prepared as shown in Schene 7. Conpounds of fornula

(29), wherein halo is bromde, chloride, or iodide,

when pretreated with sodBehemieiri de in a solvent such

as but nq_t limted to DMF fol | oned b treatment with

co = a (2éﬁx)oyml §%f
for (3 r/ nds-~ef—f>er {Ir eat ed
with & ceggpound of” f OHINESE 7R as d yi ed Bene

1, will provide conpounds of fornula 3 : Whl ch are
representative of conpounds of)Hppraal @) o{ p)otecﬂéh WO
2007/ 137030 PCT/ US2007/ 068930MedHereiln L is S.

Al ternatively, the conpound of forrru a (30) when

treated with a hexanmethylditin > NH, of
formula (4), such as bis(pi naco di pé¥ : a
bi s(cat echol at o) di boron, in tﬁé esenc of ‘NH,

pal | adi um catal yst will provide a co g forml a
(32). Compounds of fornula (32) when tr %g Wi th
conmpounds of fornmula (6), wherein haI 0 s brorm

chloro or iodo, in the presence \ -
catalyst will provide conpound fo >“R
Scheme 8 L / L N Br2, KSCN® --NH N

HOAc Rz NH2 Rz N S

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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(33) (34) Rg-halo L ZNOA~~" NNHRO R S (35)
Conmpounds of fornula (.35) which are representative of
w@oooposmses of formula (1), wherein L is 0, S, POF/US2007/068930
-N(Ra)-, Arl is as previouly defined in forrmula (1),

and Are is ang rg ﬁosubstltut ed benzot hi azol e are
d

prgﬂ”@ecﬁ” to t tio
8, Co uMds o | a &Ssn@w \L@ cai Bed
by MndescE bed i nX c sRl Are is

subsggpf uted with NI -12, when treated W brom ne and
KSCN in acetic acid w I | provide corrpounds of formula
(34) Compounds of fornul a can be further

tr \@J{e | d@‘ﬁfp%(‘gdey rww Kei n
as undeMePHe,scope ounidg! tlfe & _gn
FII) (H(DHGR’CO ‘ >_R

b

(35) 5™ 2007/ Th7 e Pey Usbh0v/ 065880 Seneme’e N
jn O\ KO - AT N2 Z R (36) HRSOH RN (37) N-P 1)
H2, Pd/ C 2) deprotection MOH N1t (A / I NHS Z 3

(R3 33 OCNSS?‘FB% 1? mife &%ohpdwgésrﬁ% vvh“r)’eﬁl]ér 1ln>L§Bﬁ) I\%!l or S,

Ar' fifas Previvdly tefiasl if E‘&WM(W and & iinaryli hj/dfdyemdrarﬁ] dan bAr 2
prep‘pgﬂd?ﬁg E}Stqégéi gla Sdglzegle?(}a%“ogn%]:nln?desdofffgrrmula %) can be treated with a
ditin or diboron reagent of formula (4), such as hexamethylditin, bis(pinacolato)diboron
and bis(catecholato)diboron, in the presence of a paliadium catalyst to provide the
corresponding tin or boronic acid of formula (41). Compounds of formula (41) 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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are prepared as outlined in Schene 9. Conpounds of
formula (36), are obtained by treating conpounds of

wo ooom3@3q 3. 3) of Scheme 8, using conditions kpoOmS1007/068930
one skilled in the art that will incorporate a
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then. further s t t t th
whighh Geacsife it oGB! B b erinhFie Eaptitegh RPids suitable
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or aryl. Scheme 10 -26 WD 2007/ 137030
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hydi@ehioR36, hydeobrdinic, Pirssphbiig, s(ﬂ'ﬁ&)c Chric, dr Bw'rokﬂitﬁﬁic( 44,
Benzooxazol e- cont ai ni ng conpounds of fornul a (44),
camphpdionig, Tlilaélci)?hqqyllac@ifc Sﬁpaﬂiﬂ&s Eh‘f‘aémﬁsafﬁrtb‘?/lﬂé%l y defined

in ﬁl&Bé}ﬁ ?ﬁeﬁwu’ég %r%??l ne eq}s«l:?%%% EY&’ %Qxﬁ%gm% %ﬁggg %r]gé:e?ﬁ‘m the
descﬁ"xbeﬂvbmptémﬂ); Sach inethbde ahécorme smtahle 1ﬂird>gem pootectintpogroups, are
[ f f h ethyl diti
osEoEq 51 HEOP A1 A DR et OB PSP BER SPAL Sy o1 W gnd Sons,
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corresponding tin or boronic acid of fornuia (4
tert@mhm;ammmlybdeobrbmlz:alo(:mybwmb(ﬁ“sz beniyd (B, aéetd, md ogen

trifl Cgrgct:e% ml\?gire %upaqd, ‘8‘1f ]Esr e&lng'zg)up r?laytr ge rdioved %y%eatment
&

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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pal | adium catal yst will provide conpounds of fornula
(43). Conmpounds of fornula (43) when treated
w@ewonsliosy t o conditions known to one skill ed PeT/UR®07/068930
art that will reduce nitro groups to the
correspondi ng am ne group, followed by treatnment with
a R substituted ortho ester, wherein RR is hydrogen,
al kyl or aryl wll provEgensienpounds of formula (44).

In addltlon conpounds of fornula I) vvhereln Alis N
Ca " hal ¢ Yy ave O 0y 2 i Blrigh

te
A
'Asm‘fé\( é’? @g?g&%?g Wn‘:g @gtlﬂg Sd(? Hgﬂﬂ) Bh m:hlor pyridazine
{Aldlrllch; T48dng,d, 0 anpure pars! [ivjzd;smgembtpend& {(Alidriclanidl 2 g, 10 mmol) in

THT SRR PAE TG 20 PR SUEF 300 e o oA -G rogen

for RORRuE THel thturkfa8 Eonc@h e RAEP LR LORBE] pRESHORR! 1B residue
m xture thereof, preferabl amxture of acetonitrile
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as descri bed for instance s Text book of
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bis((H R ETosbR PR AR B ch i aB (Rt BT 6 e, BB R
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enperature to provide the desired salt
fi lte:mlmfﬁwithd syangk Glodrlaed ﬂeacbrg‘wuﬁ sdlutiat wendiadctlgpuofied byg.

Exanpl aci ds sui tabl e act i ncl.ude,
PreRRAVE FP Lo {OEH UGB RP it A0 406 i Eingapyeat Mecn
/Hzﬁ)\)&ﬁté“[hxﬁ @qn%dv BisA (9B ko ﬁ% FRads Ihi:nut@t Pl@b@atdmo
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mL/eipite el @ensar|stoiai254 nodr Boe |ﬁ@ct1¢n$r¢aniammgglhad@mad product
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cthdietHafNP UL /T | Tma§ kihmbient 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, 544; N, 11.75.
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canmphorsul fonic, malic, phenylacetic, aspaitic,

glutamc, and the like. N trogen protecting groups can
wheooadsm3d or protecting am ne groups present iPCT/082007/068930

descri bed conpounds. Such nethods, and sone suitable

nitrogen protecting groups, are described in Geene

and Wits (Protective Goups In Organic Synthesis,

Wley and Sons, 1999), Hampaxanpl e, suitable nitrogen
protectlng groups i ncl ude; é % ar e not limted to
_6 el iR T, o 7

benzyl (Bn) | aI I | i f roacae {e l\/bre |
particul arly, tﬁ@%@ﬁ@?@gﬁ—%—&—&%—nﬁ‘ : _ y be renoved

by ThE @B Mfrom WixathpB AcI2d zﬁﬁ G4 @BEniol) ankll MegrRofd@idphen-5-
acid or hydrochloric acid. e Chz and Bn prot ect| ng

yl- 4@:@&@@@}7%-&1 B EAdioeaborslaneMaybrise. By d msy 8f4rnual) weke

ocoBTTED U581 i W BRFDLTE EBHRS, ARV BBy
'H NIVIRC{@BS M’I@f(“lbﬁﬂ'))l Y8Rt PGB (m BIH)b2. 86@3 3dt), a9derdsiZaad 2 H),

5 5725 @hirecl Hb 7oH (4 1TCts BFi b bH oS CRaTRE e T i Bl fotes a2

Hz, 3%272?3%032?93%7@? HZ (‘?ﬁ]—ﬁ@gf%?fﬁ) 8.20,d, 1=9.15 Hz, 1

H), 8 yd, melsdﬁz il (H)3opyh. )M$ mcmgaa m/tzr3|5ﬂ I(w{)ao"etaét@lclﬂﬂed for

cmlgyéhﬁ@g 103(675%0 e e REIgel gszgqog{ 999905 sPRORIE ¢ 35.90, 1, 4415 N

8.593- Yl oxy) - 8 met hyl - 8- aza- bicycl 0[3.2.1 ]octane A
m xture of (endo)-tropine (Aldrich, 706 ng, 5.0 nmol),
3, 6-di chl oropyri dazi ne (AI drich, 745 ng, 5.0 mmol)
and pot assi umt - but oxi deE i ch, 1.12 g, 10 mmol) in
THE (anhydrous, Aldrich, was stirred at 60 C

(eriélB%ﬂGleeﬂicﬂﬂ%ﬁﬁeﬂ?D%dd%h{—B@ﬂﬁd‘ﬂ fraethHE8-haLbigyeldiBE. 1]octane
m xture was concentrated under reduced pressure and

the residue purified tgfledipanetdiogr aphy (150 g Si 02,

che eSSt RatACin il g o St B Brgysee

yibé?m&@ aéii’ﬂl (APolid, 168. rﬂ@ 1. ((28m0]3 vd'el)e traatasac[csm@rtgt)a th@prdbedure

eutl'yneggn gigamplyzl@ t:penrqq@de thepbtleﬁ:ﬁmpom (*sz,%goD) &
2ﬂ3§5‘§/%g?1ppé§§§;ﬂ'j,§$%t H); 394 ,4.02m, 2 1), 5.56 - 563 (m, 1 H), 6.96 (&

| 6A UG, 732 Do) i, 1 0653y 198-2+H, k), @ 84 (d, J=2.37 Fiz, 1
H), 6 Ao 806 Hzg 19Dek £ 310 dr8fm A Thh 8 22 (6, 521 36T, 1 1)
ppm; MS (DCI/NHs): m/z 336 (M+H)". Anal. Calculated for CpH,;N30;°1.1 CF3CO,H:
C, 57.86; H, 4.83; N, 9.12. Found: C, 58.10; H, 4.54; N, 9.06.
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[1, 3, 2] di oxaborol an-2-y1)-1Hindole (A drich, 232 ng,

0.954 mmol ), bis(tiiphenyl phosphine)pall adiun(l1)
w@hdoonsmao (Al drich, 7.02 ng, 0.01 mmol) and bp@ITEs2007/@8930

-yl -di cycl ohexyl - phosphane (Street Chemicals, 10.5 ng,

0.03 mmol ) in dioxane/ EtOH Na2C33 (aq., 1 M (v.

1/1/1, 3 nmL.) were heated and m crowaved to 150 C and

300 watts for 15 mnuteMLﬂﬂ.,Emy M Cr eat or

S . f

by preparat|ve HPLC (alﬂmaacem@é um, Xterra(r) 5 pm
40 x 100 . mMm El uti ngASol vent, MCN /' H20 cont ai ni n

0. Phogpocupin oDiale SAT658 Bech. 6B ol es couriadoviit mdefiof-
e I .
bordfle il (oAt 62 e EO PPy 8 ek B0l 4o ol Bocedure
outlimetl IueEkmdpla N 1o proedd thatield comgennd: e’dum ps(mswrzgec*m@n) 5

23315 58 S A conhe S9%r B 08 Gin. SE0r608 o1 05 Bor LD 16 (G,

=3 bb’tﬂze 1 }5)90*?995&‘%2?1%' gf%ﬁﬁ‘?g;'&'[ﬂha‘(ééﬁ?% gﬁH]a 581 1784 #nbq 1),

7. 666— '6'23 (m 1 H),H)01 6, b&6I)(%]3 437089 Hz, | H)ppm. MDECYNBE): m/z

335 {sgBroAual oglburga for oo 100 Qs €, eBrlisn
12,18 Zo3R® CMitd9: 1 Aned: N Galggul ated for C20H22N40. 1. . 05

CF3C2H 0.50 CZH5SOH: 'C, '58,14; H, 5.50; N, 11.74.
Found: C, 58.07; H, 5,44; N, 11. 75, -29 WD 2007/ 137030

PCT/ US2007/ 068930 Exanple 2 5
endo) - 3- ( 6- BenzoEt hi ophr<;‘l:ﬁ"r35rgpg)-‘?—>E =¢t=p) gi dazi n- 3-yl oxy) - 8- ne

5-t{8¥{en8o [y edaisyclo[3 2. Q6dtEm ok' Lbyridab@arof atieiddagole
product from Exanp e 1A (121 ng, 8 Mo an

2- benzo[ b] t hi ophen- 5- fumarate

yl-4,4,5 5-tetramethyl -[ 1, 3, 2] di oxabor ol ane
(Maybridge, 219 ng, 0,84 mmol) were treated according
to the procedure outli nEdampleBganpl e 1B to provide the

title crrBound ' HNWR 300l\/l—|z,
gDSgD) 62: (44 lefkamelinila disxabarplan-2ayly 701§ 2H)
E}\ f]lasSki’czogﬁaél(l 5< r&'ﬁw&?ﬁ%‘gﬁdjﬂ% (Ige'fgtégéoeﬁl’%ﬁm?‘ﬂl; %51% mmol)

and @w@maba&td)ﬂ;boiod(ﬂldfmh 15.Hp, 6 Bm!) id,dry B8ARA Bl dbanl) whf) sdded

KO % 118\ BirRideyTheafixtsbiver Afeipeed o e Vb times
i‘o]l&@égdlb%g Eﬁ%ﬁ%@ Sf ﬁdd@g}%ﬁ@mz @ildéé} %5 rﬂé ] ‘iz %eroﬁ‘l The
le(U@ﬁ d’@$ 1-’1@{@05@(99@621013 e fr g )mp}%r ﬂ“ﬁamlxw&'r thmop]ed&e matbient
tempé’xature %Zluteg 'wifh: e%l'tﬁ(a etat'e](&%: rtxaiT,ewasI1ed 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, J=1.02 Hz, 1 H)
ppm. MS (DCUNH;): m/z 245 (M+H)".

Example 5B
<31-



trifluoroacetate The product from Exanple 1A (131 ny,

0.52 mmol) and 1-benzofuran-5- ylboronic acid (Apoll o,
was®7nsfo3d, 02 nol) were treated accordi ng to tPEI/US2007/068930
procedure outlined in Exanple 1B to provide the title
conpound H NI\/R (300 I\/Hz

( mA 1‘]? %fgre 0 Eg%n% 1A (]1”85§ é.‘? 0@ mlln()b')and ?he}?ro&%t o Eﬂanl e SA

(3 08Hng, 1126 i) vi’er@ Fegteld w1mﬂa$s(8@hemmcspmapanaa;umgl)mqmie

(bR s el pnkpiphenkaap s dlpsp BRe s

Che%’l@zll@‘@(?@% ol Oﬁmﬁdwx@}e@@@@aﬂ‘bg gaqv\% "MN(v.9/18. 3 mL)
2007/ 137039
wer@m@sﬁﬂmm@@w to Esaa‘iﬁwmi 1006wat® fo'é}mﬁnmeea\mtaﬁ Emry

Creatarihagre gt 16 raft i o ols i fefperdyre gid as
ﬁlte&d(d?ﬁﬁltﬁﬁ syﬂn filfeThd thm&gﬁrﬁumﬂ&tﬁbnmﬁdﬁfrmdp Iparified by
boronic acid (Frontier, 162 ny

%{vver e treat CL
chrompsegrepiyg40 € Yife HPHedMoPE: NHquﬁDn%alw ) o prpvidg the
tltie%{)%‘éhg@t‘gglvﬁ/ﬁé @o&?ﬁ’eoﬁgg@g#z?% 2(3?30(9153'\;5*1{{) &zczsgi(@ Hf 325

[s (Hfl)),za]Sﬁm( b J-—mmﬂ 1H), 7123H), 1=6. BlHE,d, H), J67. @6 rﬂigzm &
iz, D, $0880d, Jrs 83 170 B T s W0 58 T 03, 480 S50 iy P s
) H, | m M5 (DCl/ NHB

lﬂﬁ%m’]??g’?mw@fﬁ?%@cm at egl)fgf CZOI—I2(1N40 1. 1%)
CF3CC2H C, 57,99; H, 5.06; N, 12.18. Found: C, 5809:
H 4,95 N, 11.97. Exanple 5 5-
{6-[ (endn)- 8- Met hyl - 8- g%-@?%%@of 3.2.1
518Gtendo)b Wiw}p&iﬁ:kadﬁéw’!o@ M11betls3 ok PPaaRla@in-§-wIar Atigdazole

EXanpl € 5A 5-(4,4,5 ,5-tetr
amsthyl 1, 3, 2- d| oxaboroliﬂ@ﬂ.@}&)-l Hi ndazole A flask

con o . B 1R PSS O PR T g

(46 1=§g6 .49, m@x@al}mk@Ab/‘Et(dH){va 1 B9 ardnbivmscrapetatire FOAS hours.

) .. The m xture was,degassed an
x§erd “iasfierad o prosida Rited smpoNRdq 9*%\’13&% % &ip:0D) &

Lo AL g AP S 0, B,
2 HYOU3B(d, The1 6ridef UER, W& (d; 6ot 8201 Hixis.ehidd, 1=8.82, 1.70 Hz, 1 H),
8.15 - 8.21 (m, 2 H), 8.38 (dd, J=1.70, 0.68 Hz, 1 H) ppm; MS(DCI/NH,). m/z 336
(M+H)+, Anal. Caled. for C1oHz NsO-1.20 CiH.04: C, 60.22; H, 5.48; N, 14.75. Found:
C, 60.03; H, 5.17; N, 14.85.

Example 6
1-Methyl-5-{6-[{endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridazin-3-y1} -1H-

indole trifluorpacetate

The product of Example 1A (121 mg, 0.48 mmol) and N-methylindole-5-boronic
acid (Frontier, 175 mg, 1.0 mol) were treated according to the procedure outlined in
Example 1B to provide the title compound. 'H NMR (300 MHz, CD,0D) § 2.22 - 2.70

232



tenperature, diluted with ethyl acetate (250 ni),

washed with water (2 x 50 nL). The organic phase was
w@oovcasmos@t ed under reduced pressure and the reSI/US®07/068930

was purified by chronatography (400 g Si 02, hexane :

(m, E it > AR (08B0 BRS04 149 b7 (qJ=pyps Ha. 1

H), 73 2o5§d G, 39111%81 4@ ia@fd hizg. 4b HzHi H)77 5’3 «, qu SQT-ﬁc 481), 7.80 (dd,
1=8.05 1. §1HbZ] Hl &4)6 (dpfri. 7(NEz Dﬁb |8NH3 JTﬁ EIasl HMDHP MS

oA B WG 507

H, 48@611?41 me@s PourﬂdJr(r:,rBixa@okm/som\was@ of Exanple 1A (158
0.6 2 mmol ) and the product of Exanple 5A (308 ng,
1 26 mol) were treated with
bi s(tri phenyl phosphi ne) @ (iIéJYm'( 11) chloride
(Aldrich, 7.02 ng, O. Ol'rn'?LoI%—a
bi pheydmdid)-giMetholyghahbicydle] atms}nbmmdxﬂ peridazin-3-yl}-2-
Chemcals, 10.5 ng, 0.03 mml) i n, di oxane/ Et OH/ Na2CQO3
(ag., 1 M) (v iifiyorpmethyl-pidyindole iryluogeaceiate, ny
m crowaved to 150 C and 300 watts for 15 minutes in an
EnryTM Creator mcrowave reactor. The mi xture was
cool ed to ambi ent terrpeﬁaamgb,%sol id was filtered off
f .

- ul\fﬁgéf%h%% 29@ﬂ&&oﬂaet mﬁ%&%&mfows%osmm 6.05 g,
t| tl e conpound. 1H NWR 33

22.9mmo8), bis(pi@acsBig)dibo@nHy, 743, 265 r{ngo]()ﬂf{())&c (B.0Bfg, 8L maryol) and

o iy e gl gt o s
accdidin élo e pr&;eﬁ%g ofbulithet Egaitrglc 58, t%ﬁ)réﬂde thJ::‘citleE campound 'H

NMBGR NS CTBRIA b4 16 066 HULS, 815 34518, 8 Aa{1. 3 1), 7.64

o HEFRLT S BRI st [yl

treated with fumaric acid (46 ng, 0.40 nmol) in

Et OAc/EtOH (v. 1:1, 5 nl) at anbient tenperature for
15 hours. The m xture red to provide the
titled zg{ : IV : ; ;

2.61 (m 86 &) ' ‘ H),

5 593 ﬁhnxtali#bﬂ&]ddz troinm‘d)(?. 88 g690 ()snmol?, 4-hll,troﬁc:1&®10(®1d (3.34 ¢,

203 mgidping tvlehwéf')lphospbme 5582.41%.2%&@&1% JHQY%F %é&%ﬁ? atfoom
o R P B AP %ty o
resflfin@diixthte shird8 forN0 Hodirs7 STheFuixtude 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 (M+HHY.

Example 7C
(ex0)-8-methyl-8-aza-bicvclo[3.2.1]octan-3-0l
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C, 60,03; H 5.17; N, 14.85. Exanple 6 1-Meth |-5- 6-
endo -8-neth 1-8-aza-bic cla 3.2.1 oct-3- lox -

WO owzits?03e 1 -1 H indole trifluoroacetate The peDUSZIN7/068930
of Exanpl e 1A (121 ng, 0,48 mmol) and

ol AR egaars bt 0G| bmERef el Bt halhe
W1th|( Nhoﬁmﬂpi@ aB) itGodh eathpeatufefok 40 IhGLu@Ofmé) ufidurelivhsNMR acted

CD30D) 5 2.22 - 2,70 -32 WD 2007/ 137030
wnhpmsamﬂ@%’egsmoym irgehlp rofozne(é X 400 mIpypnd theggmbined

extr:ﬁ‘lzsocsqn E%a%ed;'lr%?%egﬁcejl eSfe '(_térbro]vuﬁ; the §uglo {(.gmurﬁi SHJIvR

(300HAHz1CHLODT 63455 -01.69 &8, BH),Hz80 (in, ) H), 1,80 A 0(m, 0HB 2658, (s, 3

1.87 Hz, | , . 8.16 (d,

H), 316, 36T 205 T o  Thapras (ﬁ%}éhﬁ%@%@
Anal . Cal cul ated for C21H24N401, 60 CF3CO2H: C, 54.75;
H 4.86; N, 10.55. Found: C, 54.69; H 4,80; N, 10, 58.

Exan'ple 7 5- 6- endo - 8EMenple[/IB- aza- bic cIo 3. 2 1

13:1"%% gk&f&@b@mlaﬁrm@w |(7212mgr5 f hﬁﬁ’dl?"@iﬁi mlmcmo pﬁauzaaem 04
m xtufe of 5-Brom 2-trifluoroneth IH-|ndoIe(Ref
g, 7.20050) 3847 trezﬁecb&:cgrdmgz@ the pmcc)ure outlmed in Example 1A to provxde

oo 1O SV RO TR o520 A 95 i,

2H asa drions. 6DVE 924, 21D, S\sa (e, B esse@,J—aqetHzgnr}g) 764 (d,
) q%cg%re of 6f)gﬁ(tl [ ne%l |n(Exg%I9e 5A to provide the

9t15tHZeéI Bappsdis (PEUNENVRS¢ S0z, cD30D) 5 1.36 (s,

12 H), 6.91 (s, 1 H), 7,43 (d, J=8,48 Hz, 1 H), 7,64
(d, J=8.14 Hz, 1 H), 8.11 (s, I H ppm NS(DCIINHS):
312 (M+H) " Exarrpl e 7B Example 7E

L1 o
; endo)-srvIE aragdsRicycleLy.

(endo) trop| n %g% E? . gm i)li; g ger obenzoic

acid (3.34 g,em %e& %ﬁ }9 rllpoerna;/(;@%1 osphi ne (5.24

g, Rf.flodovob) Example VD'I(IHEB (ngO(D Srnn)whtand ﬁIErprodiEtrpéEmlg TA

ded iiso cay box 4

61 iy T OamaoDinse Rt aochf e St Bedies abrlnf ity 18 o
provi B@tﬂ@tmetbfoﬁl 2d. CANEERE (380 /AL TIROBEI0ed2 70 L{ﬁﬁslﬁ)ez 85 (s,

and the reS| ue purified by chromato%raj;) %/é g
3 HBi40H, - 48 ©hw. 2 H)LSH < 5.80 (m, 1H),702(sl ), 723 (d, I=9.13 Hz, 1 H),
7.60 (d, J=8.48 Hz, 1 H), 7.95 (dd, 1=8.48, 1.70 Hz, 1 H), 8.13 (d, J=9.49 Hz, 1 H}, 8.26
(d, I=1.02 Hz, 1 H) ppm; MS (DCI/NH;): m/z 403 (M+H)". Anal. Calculated for
C2:Hy FsN4O-1.55 CFCO,H: C, 49.98; H, 3.92; N, 9.67. Found: C, 49.93; H, 4.09; N,
9.69.
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NH3H20, 90:10:1, Rf=0,30) to provide the titled
conpound. 1H NWR (300 MHz, CD3QOD) 6

wa2004427028( m 8H), 2. 38(s, 3H), 3. 32- 3. 38(m 2H) , 5. PGF/BSBBT/0A8930
,1H), 8.21 (d, J=8.82 Hz, 2 H), 8.32 (d, J=8,82 Hz, 2
H ppm M (DCI/NH3): 291 (M+rH)+. Exanple 7C
(exo) - 8-net hyl - 8-aza-bicyclo[3.2.1 loctan-3-o0l -33 WD
2007/ 137030 PCT/ USZOO?/@M,The product of Exanple

hours | The moxture was exthasted vvlth the m xture of
10% i sopropanol in chloroform (3 X 100 nL) and the
coffibe pediucextiaoipde U hbeme . edmmudemnd ettt s d-pransthyle

[1, 3%&;% bistsn-2 0%, fﬁ%@l{%‘[ﬁﬁ&%ﬁm %H%gwmn@%r%a%wim
bls(t%pﬁ&}ﬁ}fﬁos%'nha)pal?ad?tﬁn((iﬁ chﬁ)ndHXAlcﬁ’wﬂ“’i 62 el 0f Mmel ﬁﬂd

m ppm (g INH3) : 142 ( M+
blphﬁnﬂraswbdimi@wybghosehml (Strem Ghgmi¢als, 30.5mg L@ Iﬁtmqla) in

C
s 5 RSy N ol PP T B EHGAaR aFER 5o
°C dhD300®alts FRT1S riinert @dadBeey O Ogatop nfidiewpve CHeURR ture was
outlined in Exanple 1A to provide the title conpound

coolediuwrbierigempsir urgtiyiofidsvas filigred ofp with aspyinge filjer ap d e

ors Syt Tos bl 0 Wi o PRy G,
pm, 4091 OlI)Gni;le el;fﬁng-&olpqam MBEN(/DGO (NHE) 0.1 25 BH,MEW) »ANH,0H, PH=10)
v. %%Zla({n@éﬁ)@& T RN e BOU ISP APbIMEN Uy 756 ). 19 oy the
free ‘Pﬁigé cﬁetﬁé fnet U&nﬁoungr rht HRE SRR el fda 'vfiﬁloilu%(anc acid (65 mg,

I fl uor oacet at'e e product of Exanple 7D %
0. 570nﬁlolﬂraubc)rdmgdo theeprpeeddrecef Exfanipteadfp keepronide (tl&ltitia@mppuﬂd H

B A S BB T e St Aeb S P2 B AR 2 S e 09

~4ds3@r02 56@D%Ol®(n6 121{97&)56@ Jl%dmzaﬁb(ﬁ@(gﬁzbm 7203(d
1”9(15 Hmlrﬁé); 7$1 2@ J(= 39}119119, W2 (d, JgP.48 He, 641 4.74 &b Jzt%»48

170 1 13@@209 (fgfbdﬂgﬂ%lﬂf é;“ﬁa d dezoigm 11H)j}p g%’s?tp@/m

m/z GBS MNIFB) Arfﬁird%&ﬁaté&/lfdﬂ)(’io}lﬁﬂ@(b .20t aubat €d61.88; H, 5.70; N,
C211421F3NA0L, C2H: C, 49.98: H 3.92: N, 9.67.

11.83g Jipgnd:cC, %6@&5?‘@ M 119 N, 9.69. -34

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.




WO 2007/ 137030 PCT/ US2007/ 068930 Exanple 8 5- 6- exo
-8-Meth | -8-aza-bic cla 3.2.1 oct-3-lox - idazin-3- |
W9106-7,11mme fumarate The product of Exanpl e FCX/{13547/068930
0.61 nmmol) and 5-(4, 4,5, 5-tetranet hyl

(anh&&f@sﬁ,rf%lﬂ?gh“g? ﬂ\gg setlgreﬁla% i}]ild_bd ﬁ)q(%%oﬁfb‘l f‘ﬁé &E{tul%da%o%d to

coollb ﬁﬁlb[dnphﬁfp)éid@m%ﬁ& e ijaded adﬂhLlI‘i(IﬂCl) (10BIngin)i k@ washed with
(Al drich 0.01 nmol)

Wat@é (pRAAYRLY Ti)p Degaggpcspg}q@;gwas ﬁﬁ@@ﬁﬁﬁtﬁ@ a’stEhFé’é]le compound was

%kgg%y kﬁlﬁta%%(@y?g@zl?% F‘“g{eb}; Wer e - Zg(?ggtl%()lmm

pmmecmmwebmpmmao E Nv®. @oowm tCS);,fﬁID) LB B 1@8({6 438z, ,
M Creator nicrowa ture was oled to

2 HaRBber | & @nbei 3t e Hr oA @S Baids 1 5 0t reaToe S0t Frag
Hz, %ﬁ)r?% f742t(ﬁ %gfvbaescﬁ@@wgﬁqlotﬁig Y A SeBOINHS)

ed by ative son ae col'um,

m/z’(ZSS mm‘qmm@ﬁﬁn el uting soI vent, MeCN / H20 (wit h
0.1 M NHAHCO3/ NHACH, PH=10) (v, 90/ 10 to 10/ 90 over
25 mnutes), flowrate, 40 nL/mn., uv, 254 nm to

provide the free base g&mh?@ggtl ed conpound. The
ma

free base wastreatedvm ric aC|d(65rTg 0. 57
A dethy TV o3 loxPk-prmidia-25¢1 ) ¢ d1-indole

" e o Gl Aoty 0 o SO

mdcﬁ bm%nid)ac;d (?nggor, 143. 34m%50 @E?)mxﬂolb")Pd(%P]@% (A-ldr%h78 s(rﬂ?% 0loo6
mmg gndKzG@; (A, mifz) ®as l(e@tedj&§5 30 ipgdioxangdy ml?) fgllli{ ours. The

mingie 3285 ety gt g el py fsdipgdioe iR oy

KTdrEaRB¥-Holumn,A0% 1 88 nd, Mhithng shivAms) MeCal /QEHCH@OEUM fueous
C20H22N40 1. 20 C4H404 C, 62 88; H, 5,70;

11. 83.
ammey e bi@rbgntes adjusied to pid- 10 Nlthlainrg@muxg)@gﬁrﬁqx@eg (v. 90?10 to 10/90

ovel 4 B SR R Gir.  250 0 S Rrcafe e st pompgipds P
NMR(abo MI@@)(TE\J(B) Exanrptze)ﬁqm ean)oz 08 2&7@&1{ rid), 2.34 (s 3 H), 3.21
ane

[S(brn) >8tfd} é ‘i?f(t (Jeﬁé?é)HZb ﬂ&ﬂp ﬁé%dﬂ dri‘ 85 ¥ QQ 2, {;H)szbz%ﬂﬂ 39

e 25D Y1490 ) B3y

J—smAslegamHﬁ; OIE)E7( MJ0+-882, (D7(BHZQ, HE, 790! 9.08 Ga2CH, 8.18 (d,
30 G oo B AN, 351 d e -39

Example 9C
5-{5-[(endo)-8-Methyl-8-aza-bicyclo[3.2.1loct-3-yvloxy]-pyridin-2-yl} -1H-indole

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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WD 2007/ 137030 PCT/ US2007/ 068930 (anhydrous, Al drich,

25 nmL) was stirred at 110 C for 40 hours. The m xture
wW@bkdoomem3t 0 cool to anmbient tenperature and WeST/US2007/068930

diluted with CH2C12 (100 nlL) and washed with water (2

(dd,¥=10, oL Hz, Th, P9 iJE'«B&lO'Hﬂ imm 7a$ (£92380t At ep ank . 765
the title conpoun purlf ed by chrormtograh

(m, 2 §)0ho8 (hpet 24 HZI»\/&@I, 3 1‘NH§+1IZ©1L 9@)18)23 8RS, (HO%.U) 8146 (d,

258 i M USEGREPALPSsa o G0 MR YD S

Czlfiﬂﬁéﬂg@z 0B, HRS®h-2.08 H4B): (G,5732H, 6373K, 5.73. #duddnC,37H9%; H
g% , J=4.8 Hz, | H, 7,35 - 7.42 (m 2 H, 7.96 -
5998NO dd, J=2.3, 1.0 Hz, 1 H ppm N5 (DCL/NH3) iz
255 (I\/H—|) ', 253 (M+H) +. Exanpl e 9B 5-
5-[ (endo) - 8- Met hyl - 8-aza-bicy clo 3.2.1 oct-3-1o0x -
idin-2- 1 -1Hindole Tﬁam])etlore of the product from
0. X oJa] c acid

y (] - e .5, Ny 4 A s 4

ny, 0.006 nmol) oc(te%e"ﬂxstés vas_heated to
85 C in dioxane( or ours. e mxture was
cooled to anmbient, filtered and purified by
preparative HPLC [ Water. erra RP 18 col um, 30x 100
mm el uting solvents, © (0.1 M aqueous

anmo N2 Benki[6ahibeRaL £ v1-ad Ustetdnieth i 10 dibiiboﬁméni um
hydr oxi de) %1‘1# 90/10 to 10/9 over
(4)

Pemirdurgiof artioma-penzofb]thippheng (Miaphridas. fr Hé ) ﬂB@QJmol)

bls(pﬁ‘;?e{m%g{gglb%%(%%h( g%%% Wbag 8@% ag];lasglgmzafetafm((’é@%r)h

2.94%, BI030@ nfol) ifitl,4- dpe#aﬂ&(pﬁlmchl 56imlL)6vda Aefabded &ﬂﬁn@é@d it
thfe%w@e%z{H) B@%gméényip phwc?)iﬂ‘sche@ddw%rmlia@umﬂ& 1 H,
Pdcg(@gﬂ(@ﬁzch g@% r@é 90941m§1§oi "%ld I&h)'ﬂiaSﬁ}.d¥1g 5103% Oéleé’é ﬁ%teg o
1009z for RO Hpugspithe WixiBRGKhNKE) ccrdlfirl @3401(1Nﬁthbeltatui:_eg ditpled w1 300
mL ‘i’fd’%‘g’f*f aﬂ% Wﬂfﬁ&fﬁ%&g %wg 7 ?% &e Oﬁg?eicpwg%egvaélf o
condei@4¥Bd BndP réd%@ed‘@r’ess@relz?ndrfﬁ@ Hmd‘N@%vaE ffhR %“%f}%g I@% R‘"°"éd§ the

t ol uenesul foni ¢ aci d nonohydrate TsOH H20
title prpduct, ém {300 3K, EDEB) 0f.3625 %(Ssd)bﬁ)phm(d iJa5.50 Hz 1

. L30T B B 85 (e 7 By L beb i b thet Ecr. 20
+CD3OD) S 2.25-2.56 13
1H)%HPMSI§DPUHH§'§/R/£ (M#H)B s _)4 3 (m5 2 Eo (m
490204(m 1H) 666 - 36

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-



WD 2007/ 137030 PCT/ US2007/ 068930 (dd, J-.3.1, 0.7 Hz,
Il H, 7,19 (d, J=8.10 Hz, 4H), 7,43 (d, J=3.39 Hz, |
wWoR07/138W3% - 7.65 (m 2 H), 7,68 (d, J=8.14 HzPCHUSH0N7/068930
8.10 - 8,17 (m | H, 8,22 -- 8.38 (m 2 H), 8,46 (d,
1
PR, et B MM R ey,
(300CVIFE7 CERODM, § £.9172.00,(n5 21D, 2.B6uA®8 (@, 637), 384 (4.3 Hp 3929,

! 33. anpl 0 n - 3-(6-Bennpo
Isop b2 ARdh 596 Hay} i b Y04 280nB6h g g5 435l 1 D, 780

[ In%t@S Iz 4l
7ﬁ-(%gnzo[’g]9?1% %p@gﬁr}? @2% 84}&4526‘1518%{%?%?# (PAS[ 136 Hz, 1
H)p@pﬂﬂ\@&&bﬁf/ﬂl&hﬁaﬂ%&hw{%ﬁiﬁ of 5-brono-benzo[ b]th| ophene

(Maybri dge, 4.26 g, 0,0200 nol),

bi s( pi nacol at o) di boron (Al drich, 6.09 g, 0.0240 nol)

and potassium acetate (]ﬁla% iShec 2.94 g, 0.0300 nol)

in 1,4-dioxane (A drich was degassed and

pur géud 6-8@nzalh b idin-3-yloxy)-8-methy]-8-aza-

1,1 - Bi s(di phenyl pho nl f erracene] di chl oropal | adi um
(1) Pdd 2(dppf)£&-§%§-g—6§é§ﬂ?§——@j~ﬁnol , Aldrich)
m?h@%%&u@?omaﬁ{ﬁi@mm 1183020 mintbl) {OGed @ wAR phour s.

The m xture was then cool eg to roomtenperat ure
toluetieswifedc odid mapobydrate ?zsﬂPEHméAhimhmsmew finmie])in iameixfuze of

o X . Th | u d und
R T S L e e N
filtefed t@ E:Mnﬁif—‘thb hifled b(brhi;(ﬂml@r éﬂm (Bt'rb Nﬂ& (rr%@ﬂ))w 35 (s 61H)

(( J=5,
2483 62@14&%2 7&@53% 3+é8 40$1§m ?—‘7H755@a 3-485&HzaL&H)|7 22 (d,

3—7,% ﬁlﬁ_gﬁ%s 5&3@%@%1 H, E')xm & %ﬁggrz( 4%{3’6? 7@9‘7‘84'\(1% 2 H),

8.12( 68 Be(mpz H), tmm@igm 50 ¥tz 1 Hysnglrga &wﬂg&x@ ufrm) etsg((d J=3. 05
iz, § A mam Mg DG REEH oS M E: At grd fopCy Bsnims 2.00
0-,H390 Po@?{ém )ss‘wg 5@BLRA3 & T Pokdl RERB . A @i /D5 71,

according to the procedure’ of
outllned in Exanple 9B. The title product was purified
by preparative HPLC | ers erra RP18 col um,
30x100 mm el uting solv 1 / HQO (0.1 M

ﬁ-@;dﬁbfeﬂos late

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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hydroxi de) (v. 90/10 to 10/90 over 20 mn.), flowrate
40 mL/mn, uv, 250 nm. 1H NVR (300 Mz, CD30D) 8
wa22®3/137020 07 (m 2 H), 2.06 - 2.28 (m 6 H), 2Z2PGHUSDN7/@8930
H, 3.21 [s(br.), 2 H, 4.70 (t, J=5.26 Hz, 1 H), 7.37
Hz, 1 Hé; %%1((&1 ;r%,dz*) Hz 71 ﬁ)lp;{xﬂ MQ?MNE? rn% 25&% (1\(/13—}13{) 253 §/M+H)+.
(m
Hle),834(d J136Hzl pme\/IS(DCUNHS)

mz 351 (MtH) +. Exanpl .11

(endo) - 3- (6- Benzo[ bIthl@%@ﬁ@i—%% -pyridin-3-yl oxy)-8-m
&t PB4 (e B0 )oF- M dith v \Bedal bic y2lol 3 Izqq&camvlbxﬂt&ﬁmnanﬁxl}'Elﬂﬁ-mdole
product of Exanple 10B (70 ng 20 Mol ) was treated

wi {Lie Fix g pldhe BrAdRgiTom é’éﬁ@ﬂ@dﬁeﬁh@léf’ % 0D9apmed), 5-

Indos@gg{og%gvﬁbf SE‘QOI §g4p3r20p I‘égg g?ﬁ ?IMP%@F ﬁ?)ﬁg‘%ﬁ/%h 6.8 mg,

0. OOEmrrpl) add SQCOT (=MLY ia ddmsme(ftu IhL)ewmhtiIQdm 85 PO ot Ichours

acco,:émg %cgth%g) aﬁre(q%oﬁgaﬁﬁ in %90 I\{H@S T ng_sltle @“ogéct%?a@ (p;gﬁgd by
I

Prepﬁmtlvg HIl)L(‘ @/V%rs( Terﬂa‘lé:? f;&gcdl_'%rm 3(@!(,10 %m%o?eh% grg Sﬁ}i’§3‘§g&eCN /

HzOI-&) 1 M aq)lemm antneniTm®cafimnai, kjjpstedtolgH 10 8412 2m{myniZmH)

hydigiie) 1 9073 Do AB/obyer 20 thin), B s 4D g 259 v I NMR
I | 1. 7

(BOdLOO t836g’? 6581%7?1%7%&%6%9 rzmﬁsjgghgtou%%o} c& ggﬁoﬁ%z i

3.38Hm, 3. 161 4.5 - 457 87(1, 1B 16d 14,07 Hz, 1 H), 7.26 (d, ]=3.39 Hz, 1 H),

7407755 (b 763 Gy lsion 203y Wiards @ianspdt 1 TR/ 8% 1
H), é el &d, 13266k enoppy e (Drcifmllﬂwh 384 fgg b{ 1y

~aza-bicycl 0[3.2.1 loctane tosylate the m xture
of (endo)-tropine (Aldrich, 2.82 g, 20 nmmol),

2- chl or o- 5- hydr oxy- pyr;}}gi ng ig&dri ch, 1.29 g, 10
nmol ) and Ph3P (Al dri ch™5: 7 20 mml ) was added

5- {gufeexb}s@manws azZAblc ¢as B X Ybat Byl n-24v1 ‘H{hndgf% tosylate
in THE anh drous, Aldric
mi Q&@ﬂ)@od»aﬁgof 1150 me, %%/mmcthwawwm@tbvas

to]u&%glgl%}{xé ;g gnolﬁﬂgf S%B%Fﬁ?@ K'a olgfé ZBp (@r&{ )d.péauémre of

S‘VJ\/ﬂséﬂllﬂopad&ﬂ-lﬁr tﬁ;ﬁopﬁ&céi@tef(s HFE) at @mﬁﬁ:}lt &ﬁlp‘éfﬁﬂlr@ f(ﬂrll,(ﬂﬁ)uﬁ
accogli]gg t(( the p;oqq)iurep'?@ﬁampé: ) T(hﬁ]nnzgtqng wagﬁ ge@ o prgv;,q)a the titled

oo NSyt o, gL Tl i 1 g
2.33-382 46, S)) 2/483 TDSO(nRCTH)SEI0E/ DERIBM [s (br), 2 H], 4.86 - 5.03 (m,
1 H), 6.53 (dd, J=3.22, 0.85 Hz, 1 H), 7.22 (d, J=8.14 Hz, 1 H), 7.26 - 7.32 (m, 1 H), 7.47
(d, 1=8.48 Hz, 1 H), 7.56 - 7.66 (m, 2H), 7.70 (dt, ]=8.10, 1.80 Hz, 2 H), 7.82 (d, J=8.82
Hz, 1 H), 8.05 (d, J=1.36 Hz, 1 H), 8.28 (d, J=3.05 Hz, 1 H) ppm. MS (DCUNH;): m/z
334 (M+H)". Anal. Calculated for Cz;Hp3N30-1.00 C7HsSO51.00 H0: €, 64.22; H,
6.35; N, 8.02. Found: C, 64.07; H, 6.16; N, 7.69.

Example 12
idin-3-vloxy]-8-methvl-8-aza-bicvelo[3.2.1loctane
-39.
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Hz, 1 H), 8.01 (d, J=3.05 Hz, 1 H ppm M (DCl/NH3)
mz 255 (M+H) +, 253 (MtH) +. Exanple 11B
w®G24034§708x0) - 8- Met hyl - 8- aza- bi cycl o[ 3. 2. 11oct - BeyU82097/068930
pidin-2 1) -1Hindole The m xture of the product
from Exanpl e 11A (150 0.59 mmol), 5 Indolylboronic
acid (Rsycor, 143..3 P%Hi%@é%acﬁtﬂei) and Pd( PPh3) 4
(Atgie pﬁmucﬁofai)ﬁﬁ}pleIQAQQ@) /0 D)52 ame o i26H 3-berzd¥lirah- 51dboronic
in di oxaneé4 nLL was stirred at 85 C for 12 hours
amda(hfkadbrddmgl mgh Omeem‘étr%ﬁﬁbwp\"dﬁwnﬂh& peappreoghned in

Th ' fii
Exafs 5 bo Sholi? SRt R OO MRR G, 16 - 256
(m, sﬂ)vmh@s, 3IHCNOK - 4H62Qnd, O, H) M%qgam{% armpelwrm ’M 36 Hz, 1
bi carbonate, adjusted to pH 10 wt
H), W%l (b8} Ij(zv 1 Pbcﬁ 78 ddb 51&8 b03-ovHe 121:1) M 39 ')7 86 (tow? Hat 92

N
(o, RGP Ty, ¥l € Q30 3 0l Ts S0 G, SR B
(DC&MIL) rﬁ&Z’,BS (BB&I)( mcxna 6)11011141@&% C%H%%%E)@Z oln (E|_133,("(EHS 1%,
53,35 i, ééﬂ(lﬂ?\‘*% rﬁounﬁl 6325(30?& {{3%’44% 4970 Hz, 1 H), 7,75
(d, J=8.82 Hz, | H), 8,03 (s, 1 H, 821(d, J=2, 37
Hz, 1 H ppm M (DCIINH3) mz 334 (MtH)'". Exanple 1l
C 5- 5- exo -8-Meth | - 8Exzmpleild clo 3.2.1 oct-3-10x -

ashicyslof D8 %u :%J.—Zoxffl} AR S1e

toI uenesul fonl ¢ acid mmﬁgﬁggt@ Ts(}r H20 (Al drich, 38
nmg, 0.2nmol) in a mxture of 25%|soproganol in

i sdﬂleqmdmh@éﬁwh( 514vi() 3%mg ks mmol} adgbe aradpet cffdixamie

s (825 b G0 Ve bR B B BB LA EnE e R Pl B s o
prmil;tr&: Mﬂ@%@&%b’lﬂzd 'EBRRAR) (360 MI%D (11:)32)@% 197 - 2 45|Xm 4 Hb72 73 (s,

3 Y3 80> 589 (1, 2 Uiy 44 449@@1{15% S s, bt et .5,
1 Hg g2 @ ﬁ)zg sﬁﬂ?_‘)ﬁ I(Igdlz‘éiél‘]('d 4% @ m815§1T'27 97 (95')417 =Y %76‘?{2 1 H),

8. 12]@834802-11!!2, lle-J)s 277(c1661m1 53, 6@R5(1ia, 13&-})832 (EIOI=(3dB Hz 1 H) ppm;
782(d J882HzIH),85
MS((QCT/Miz)sefZﬁz?S (Mﬁlé) 8.28 (d, J=3.05 Hz, 1 H ppm MS
(DCUNH3): mz .334 (M+tH)+. Anal. Cal cuI ated for
C23H23N30' | . 00 C7H8803 1.00 H20: C, 64.22; H 635, N,
8.02. Found: C, 6407; H_ﬁam@_ﬂ\l 7.69. Exanple 12 exo

Iﬂm ?Gieyi\vsmngmhzuvl} - %ﬁ?uoromethvi—
PCT/ US2007/ 068930  bi §1t{r1h(ﬁ(hggjrﬁ>@§@t ate

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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The product of Exanplel A (130 ng, 0,52 mmol) and

1- benzof uran-5-yl boronic acid (Maybridge, 166 ng, 1.0
wor@)i3wer e treated according to the procedur ePOUUE100E€H8930

in Exanple IBto provide the title conpound. 'H NWMR

(300 MHz, CD3CD) 8198]5-xaﬁlgfa815(m 8 H, 2,84 (s, 3
ver3:98 -2 4.09 (m 2 H), : m 1 , 6.94
( 4 5* eX9 :,. glp 1- azaepicyepo|g 2. Ile 3 A@g;u:ﬁggu “EHWJ.QL

(dd, J=8,81, 3,05 Hz, 1 k. 7.80 - 7.86 (m 2 H), 7.92

(d, J=8.48 Hz, 1 H), ?@%&%6m|m,838(d

J= Z‘h@brcb&l,ct df Ei)annﬂml 1 A1 3006}/ NGB )mot) mﬁﬁ&oié%@rﬁmc acid
ate for C21H22N2022 00 CF3CO2H

(Apé@o éés npg Iggm NVerg tigated pesoRdng to thg qu,_cgdurﬂ ouﬂm@q in Epcampie
1B 16 &é«xd@ﬁ@@ﬂ%%& ognd. O LRKO) so%mhﬁ%hcng,OD 6 203264
oXy pyrldn2--l 13

-8-aza-bicycl o[ 3. 2. 11oct - 3-Vl
2. 850(|S,e3 Hiveh9G vivd® fine2 Hfh®0Dr bd6cm, dH)EXZ0md, é—Z,JSAI{ZlBSBI)I@ZS -

7 AT LB, AL A2 B ot

8. 50(@ BqarmpH@ ﬁH%mpwgﬂqmﬁﬁ Inl/ém (g@»ﬂﬂiﬁuﬂﬁal c‘zﬂcm}{%g for

Ns@ 2@!@ CF3088 Cnf3.98:Hy,,4.49; 891 7484 @@nanr 33.9; HE4.BB N,
735(3 1 H, 7.56 (dd, .1=8.82, 3.05 Hz, 1 H), 7.62 (d,
3=8,82 Hz, | H), 7.84 (d, 1=8.82 Hz, | H), 7,97 (dd,
J=8.82, 1.70 Hz, | H), 8,12 (d,1=1.02 Hz, 1 H), 8.27
(dd, J=1.53, 0.85 Hz, 1 H), 8.32 (d, J=3.05 Hz, | H)
ppm I\/S(DCI/NHS) mzﬁzasm_mmt Exarrple 14

¢ ippéegﬁ' lamine
pr oduct of' Exanpl e 11mustifBroageta 52 mmol ) and the

product of Exanple 7A (319 ng, 1.0 rnnol) were
treated according to the procedure outlined in Exanple

8t ide the titl , 1H NVR (300 MHz,
Cos0D) S 1. 66 - 2. 53 (mBERHES 38 SV 0 M es -
415 (e(o M mmmmmwm iidjamine
&Jw gagjdfgt ('(_POEWEI'% bl 4_;3 Mgyl 1”% gmg'&_? f(uHi 4 541@,5 —,Sltepﬁmetbyb
[13’ﬂ)jd1§i@dﬂorofﬁf52( sz:?g}n é&odfl}gg 86%25%@8 were processed

| cul ated for
acccgd;gg to the procedurerd dixdmple, 5B 9T Ixemixtire 5vad @;m[il;ed Fp’y elﬁromatt@raphy

0  Ex
(4 B B PRI EE0, A0 B LY o2 et gy T
NMRABOG BfHZ CILED)NEIQN76 - 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 (DCUNH,): 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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bi strifluoroacetate The product of Exanple 11A (130

nmg, 0.52 mmol) and indol e-4-boronic acid (Apollo, 165
woreno743®30mol ) were treated according to the pPODEMDTB068930

outlined in Exanple |B to provide the title conpound.

The Saeitanpf ihg HpracyBeer vprd g egted 3nq g icgiigds A ufhclheduced |
preséﬂ)fe a1§i t?ng ré&due]wa% l_s@?reﬁ"ln Bﬂaeﬂ?‘&ithaﬂelg’é 10/ Y 541QL§ B0 ro&ml'&mperature

7.59
for 18 lr@mrsr 'IBw:n’nx tm': W2s ﬁgteredgo BOVidg, thghig tlyﬂuqxgaceggtq_ﬁaltp pH]NMZR

I
CooGrbpERaaPIb g P iz G2 5, S8 R . 696
707'%&#94{) ¢73§3r m, 5}347:3% ms (ni,ll?bﬁ&BE(dniad?)eDS]Iﬁz,lH) ppm;
4-{5-exo -3-Me | -8-aza--bic 2.1 1loct - 3- =

MS (RHNBL) Wiz msmf% Aal allasd ﬁa%ﬁ%ﬂbﬁﬁoéﬁaﬁfﬂz@ c
45. 5&%54 f“?exo; 5% ’ﬁfé‘ﬂ%‘ I’-’gggzgéHb?ééc O-E“%Z.LZ. 1) oct - 3-yl oxy] -

pyridin-2-yl} -pl 3eny| am ne The product of Exanple 11
A (379 ng, 1.5 mmol) and 4-(4,4,5,5-tetranet hyl -
[1, 3, 2] di oxabor ol an- 2- y%?‘—%é@#il am ne (Al drich, 552

; ‘ ' ! hﬁiqndole tosylate

e mxiure was puri

np
chromat ography (140 g S|02 Et CAc : l\/b(]—| NH3H20O,

90:10:1) to provideth t|tIe1§ nmpound. "H NWMR (. 300
MHz, CD30OD) 6 1.76 - 1. H, 2,08 - 2.21 (m 4

H)  (eRRD-3- 531314311({ idiR-Nox —EHnet 1—@?aza—b4|c Zﬁ) .ml dct
7 Qﬁndo) ‘/Trggnq mldngh,Q)SZ ng, j_lgm@gi) vgi-sgregtpd p&lth Buﬂ}( (pﬁgmx‘lch 224

%Dﬁﬁn %"%9(%9 gﬂ-é ga“g})l(e Mf.:,t}_%ﬁira ? ﬁgl 1|q16)3?§ _ﬁ)lﬁ)weé‘bg)me addltion

of 3*@&11;1@1%@1(11@ (sxnamd‘hl B6Y @.g;:m airgol) TilRe ﬁnﬁdtmxlas stlrred at 60°C

Ie 16Aq§:t , 0.44 sre i ed, by
for priditieneh h10 beurppn IFGCP%WRWE‘*R@ é?@ea(r?%ﬂc\eﬂgpﬁﬁw e. ﬁﬁ“%dls? was
T

org :EFI:IJ,CQ_SF I/éﬂ&{;tg%nog/dso %chggrgmt@dhund?ﬂfhdm@ﬁéﬁﬂfb&ﬁﬁ 3 title compound was
The_frac
purified QUCHIRHEETERH GO0 s QUHOR LR O Rl
r _
NV BRI E0,00F 5f IS BI1R S0 eh 2EBR 2. ‘Etlmﬁﬁtf?am% &3
F), 310t (s ler W@SH]f 516 & 565 20Hps bbb 67 (do 48,82 Hz, | 1), 7.7 (dd,
=g 81 DAMNLR5E 848 A7t wid, WY ppm. MS (DCUNH,): 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 /
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(300 MHz, CD30OD) 6 1.99 - 2.56 (m 8 H), 4.03 [s
(br.), 2 H, 4.93- 507 (m 1H, 6.96 - 7.07 (m 2
wo2Q07/137030 - 7.86 (m 3 H), 7.88 - 7.98 (m 1 HCT/BSBR7/068930
(d, J=3.05 Hz, | H ppm M (DCUNH3) m z 310 (M+H)+;
HzoﬁgoalMe@abmla@k@@hlﬁlﬁrmM ud 80t PR ith dmmort@md8;
: 7.53, Found: C, 49.58; 4.36; N_7,44
hydr%wv(e 9@/71 0s0 16/98 gaier 2Qgmive), HoW-Bteffanbingincig 250 amj. 'H NMR

oSt Ch0DY s LRIt e Bl E b P g B S o0,

3.17¢ 30263(112 AHY G BN, J=62800),1 &sma(péizwm 1 P8, sagd J28.48
was treated with tBu éAIdrlch 22
Hz, hﬁﬁl%zﬁﬁd'ﬂﬁﬁ@fé@{mﬁ)ﬁ 3hkdsl. dnk-48 enpeHa LHa W‘b?(leTﬁ)@ﬁ Hz, 1

a 0 I r
B, 1R e "eediE a88s 2 Bhney e 35 U BRI R 0 g
(DCHNTBD@/z B4 (MeH)'t i onal 10 hours and then concentrated
under reduced pressure. The residue was dissolved in
CHC13/i sopropanol (10 : 1, 50 nmL) and washed with
brine (2 x 5 nL). The ol uti on was
concentrat ed under red%a%ﬁg‘%’g‘sgure and the title
G-clite Genig) -8 ethp8-afd-bid ydly[ khtbnaﬁwabm@M} 1GHR GO R
: MeOH : NH3H2O, 90: 10:é 10 0.10). "H NMR (.300 Mz,
Ch30D) 3 1,93 (d, J=14 aI—I),202-223(m6
H) Th8 6
g%'du of@xanlfhe lf%g-%l{n% dpini}nol)zwlig tlzszéed%‘@%ﬂ%b(dd
toluelmgulgmlc xid moﬁghydxatpl)’l“sosi HeO (z&{ dmhﬁMg,k&meoH)m pEmxture of

250/%@1 o?etngﬁ:lglol}o%o taﬁigh- teég H}é %P@W%@pﬁmﬁﬂg@@e@]&ﬂub&y]

accor@yg It(dﬂié-p:ﬁodéaumb‘dtllﬂ&d% Exalﬁﬁ'l@ o). Thel ifixt@fe WA IRTQPSrovide
from Exampl g 17A (150 50 mmol [ ndolﬁl)l bor oni c

thetaewnwyeorﬂhi\é&(@o o CPORD) 3 33 BcRrPnan a0, 2,81 258 s,

s R o P 80 RSB T R b s

Hz, a¢Dp7.03B (d) J&0.80M, prDcedsi(dd, 03 9811 01HE, 1 H), B@mall $=29483Hz,
was pur arati ve

10, T3 G O AR 45 e D oS e s B At Vo P,
1=2 7 SHET ol 88 (DCHRENERF0314 ot caﬁi‘é#gfﬂé@ﬁﬁ‘?ﬂ%@%sgso

FglszlyNj.@ZVﬁOt(h;}hEﬁmeOﬁ@Chy@,rWZjﬁ), 6(01; N9OL20Fbumdl O7,998.02; H,

584?\39%3 O mn,), flowrate 40 nL/mn, uv, 250 nm. 'H

' ~¢300 MHz, CD30D) 8 2.01 (d, J=14.30 Hz, 2 H),
2.06 - 2,28 (m 6 H, 2.34 (s, 3 H, 3,17 - 126 (m 2
H, 5.19 (t, J=5.26 Hz, 1 H), 6,49 (d, J=2..37 Hz, 1
H, 6,82 (d, J=8.48 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-




Hz, 1 H, 7.26 (d, J=3.05 Hz, 1 H), 7.31 (dd, J=8.48,
1.70 Hz, 1 H), 7,45 (d, J=8.48 Hz, | H), 7,73 (s, 1

woH2007/13@80 (dd, J=8.65, 2,54 Hz, | H), 8,35 (d,POHESDB7/068930
Hz, I Hppm M (DCIJINH3) inlz 334 (M+H) +. Exanpl e

L) i a e ross e sesputipg 4o g prasseuss Qpiigin Frample 9B

The fitid pbblluﬂ-thlvasﬁﬁ@iﬁ%d bblpsélﬁﬁatﬂvamLchaﬂ@fs@dmta RP1Excphe
11B (40 ny, was treated

30x 109 m@n elsttang aﬁith%@ﬂ%ﬁ%ﬁ@wafw@qtr@gﬂmmr@ bicarponatg,

B P o 550y AN o ORARRDSD i

40 rﬁlcrﬁms uvazﬁpmﬂ] gt NvIR (300nviBleedD@EDY W I i9ned, ﬁmnziﬁl@&m;h eﬂ)
The mxture was filtered to provide the

2. 03c@}%@md5 H), 3. 3R wm@ MHz3 22080bj).6-23 B2 25381‘1% n‘qﬂhé 86 (d,

_ 7
R e N
J=5.438z4 8 H)Hz.91 | 8P (m7 3 Iﬁ, §.42 (4,3#1.80 Hdz 1 B plfjn,. MS @3CINE;) m/z
J=8.48, '2.03 Hz, | H), 7.49 (d, J=8.48 Hz, 1 H), 7.70
351(M+H3 =8.14 Hz, 4 H), 7.79 (s, 1 H), 8.24 (dd, J=8, 65,
2.54 Hz, 1 H), 8.47 (d, J=2.71 Hz, 1 H ppm M
(DCT/NHS) mz 334 (M+tH)+. Anal. Cal cul ated for
C21H23N30. 2. 20 C7HBS03. mfwm C, 58.42; H, 6.01; N,
- O ) . | . .lo e 18

(end& 8-m

et hyl - 8- aza- b| cyq;}@cﬁ)[gzlq]]g‘gmgsﬁggyl ate Exan'pl e 18A
(endo) - 3- (5- Benzof™ BI'thi 6phen-5-

i diTie prastuty)f Brampl |3 A 6Gmg. 0.b7 OymibPVBS. zeat¢dbwithpe The

toluﬁ}esldl%cg}ic gc}tld E}nglﬁgycg atleggﬁ-](léog ?%ldl%h 5% %Ddﬁ%g]n)u’g?m a mixture of

25%%36&8{9@%04 i @bﬁbggmcetﬁtefts ML) & aRBfeniteRpkratitg 2B ul?
43 WD 2007/ 137030 PCT/ US2007/ 068930 nl) in

acccudv@g 4o &emrﬂqs)iuwa@tlmeée% sxagpleor tieigixtue wias fikipwd deprayvide

the (¥4 4R o R G M BPRAP GRS BEIE, 11248255 m. 2

H), wht@m H30:880G! 00, 26Ky 151 399t Foh Me Hz5 1 FNeTNG (d,HR8QEZ 1 H),

TR TR ML PR S P 0 B 3,7

Y8, =20 W, (d2PR 43, 1 ) AR (63R4 36
@ SOl 0 T e T 2. 800 R i, 1), BB
Hz, 1 H), 8.18 (dd, J=8.82 2 37 Hz, 1 H), 8.51 (d, J=2.03 Hz, 1 H) ppm. MS (DCI/NHs):
m/z 351 (M-i—H)"*‘ Anal. Calculated for C;HN,O08-1.10 C7HgS04°1.00 H,O: C, 61.79;
H, 5.93; N, 5.02. Found: C, 61.44;H, 5.63; N, 4.68.

Example 19
5-{6-I{ex0)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yi}-1 H-indole fumarate

Example 19A
(ex0)-3-(5-Bromo-pyridin-2-yloxy)-8-methyl-8-aza-bicyclo[3.2. 1 Joctane
The product of Example 7C (721 mg, 5.1 mmol} and 2,5-dibromopyridine (1.66
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2.03 - 2.28(m 6 H, 2,33 (s, 3 H, 314 - 3,25 (m 2
H, 5.23 (t, J=5.26 Hz, 1 H), 6.86 (d, J-8.48 Hz, 1
W(H;Q()msnfm(d J=5.43 Hz, 1 H), 7.57 (dd, J=8.4BCT/LS2007/068930
7,61 (d, J543Hz 1H, 7.92 - 809 (m .3

Hz,
g7 Ml%&geﬂ?}d’ Jz:férgi ljxgt’o tlke 'p_pocpcﬂﬁ% o%némmplmﬁ to Srowde
the nﬁtﬁrdm)pﬁiﬁnﬂ 5 IBRIMR(BOG Mm@moa)w E{tswl dﬂ: (mzzle H? m(yre; (s, 3 H),
3 825 R R ot @ el (05 Tl G502 ol SOtd (it
2, 71% h H?T stz@ 3(%1911931# Hon m%@?ﬁ AViRQDeIREE8 R ?i ?i@%&jﬁ%?

in a mxtul
(M+ﬁ—15)opropanol in |sopropyl acetate (5 nmL) at anbient
tenperature for 10 hours according to the procedure
outlined in Exanple 9C. The m xture was filtered to

provide the titled co 319]4;4 NVR (300 MHz, CD30D)
6234245%m9|—|) (m2 H),284(53
5-{G-fex3-BRlethyi-3er ' Hiindgle fumarate

7. JheplpasCa it ?Wﬂéé’""t%*afmfbsmﬁ%—15%6% e gid
(1 65H)1g, U Oﬁﬂqmdlﬂwesb%ﬁfaﬁe@ ablZardﬂag"tB theﬁ)n?&d(xfé ou@lrr&d‘hg Ek'lmpi% 8 to

00 (d, J=8.48 Hz, ;S Hz,
wige thg tilg cogaounsi=g HPIMK G50 Mﬁz,fm)o )34 sma lzm 2d®, 2.20 -

2408, 3 P00 AR 0 FEA Y5 8o (.1

H), 639 {@;]=3 HS H'z 9 I-B, 6 ND (5202, GPBQLMdI-—SQ»S 1;621,814%). 7123 57 ﬁﬁﬁm, 2 H),
- aZ -

74630145 BHEA B ol (0 Bl O3l E8 AL oA, | 1D, 8.37
(, @@'Tﬂkze 1%%@5 %dlﬁqﬁ{)ofmz ?Mﬁf (nvy 2 A}ﬁ?P@alcu ted for

-'8-aZa- |cyc 0['3.2.71 ]octané e product
(“ZIIExH@udomamnomos {1 68n63) DL, @@t 12, B7Hi Poumdr @hyai7d] He
625(”#0@%4 -44 WD 2007/ 137030 PCT/ US2007/068930 g, 7.0

were treated according to the procedure outlined
in Exanple I Ato provide the title conpound, 'H NWR
(300 MHz, CD3OD) S 1,88 - 2.47 (m 8 H), 2.74 (s, 3
H, 3.82-3.90(m 2H, 534 - 548 (m 1 H, 6.71
(d, J=8.82 Hz, | H, 7,78 (dd, J=8.82, 2,71 Hz, 1 H),
8, 20 (d J=2.37 Hz, 1 H ppm M (DCI/NH3): 2997
( M+ 297 ( |—|)+. Exanpl e 19B 5- 6- exo -8-Meth
1-8-aza-bic clo 3.2.1 oct-3-1ox - idin-3- 1 -1Hindol e
fumar at e
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The product of Exanple 19A (129 ny, 0.434 mmol) and
5-indol yl boronic acid (165 ng, 1.02 nmmol) were

wao e@atngm3@ccording to the procedure outlined | PCEKNS2UPT/€58930
8 to provide the title conmpound. 'H NWR (300 MHz,
Ch30D) S 1,97 - 112 (m 2 H), 120 - 2,46 (m 4 H),
2.48 - 2,60 (m 2 H), 2.84 (s, 3 H, 3.96 - 4.07 (m 2
H, 5.43 - 5,60 (m 1 E)gg@l,g (d J=3,05 Hz, | H),

3 P ".: = ey VG| . 4.

Hz, 1 I—I) 7, 95 (dd Jagh Q@Cm%naéll—lz H, 8.37 (d,
3=2.03 Hz, 1 H) ppm WSLSU—INFBrmz 334 (MEH) +:
Anal , Cal cuI ated for C21 H23N30.1.10C404H4. 1. 00 H2GO,
C, 6.3.67; H 6,18; N, .17 nd: C, 63.77; H,
6,26; N, 8.64. -45 WO 0 PCT/ USZOO?/ 068930

3.
bi é(:wdur@ai |troamoa@(AldEﬁlarﬁ78eg @Wowﬁhl@m?m%né ylamine

(Alcfri%ﬂdeS go;ﬁ@p]g i R ?]5@((21"1‘{};“9%% ﬁ&éxyé é’le§ & Isajxnﬂ%ﬁ‘a‘ﬁﬁ A

NaB@HC)chQ{ (ﬁg%g @i48- gﬁ*&% nanbin BlAIHgAIcC{EG) CdL) ai?atﬁ&egt teRiPerature was
an rou ric 21,
stlrrg}]@pr IR@BH(SOF&E‘} @:){t}qedyqsg}sﬁer@ and t@e filigats weg %yd %&%&@ &25!@}0

mL)”%e%}§ﬁ§@éo%§0nt\§égb%5@éngra§ﬁgﬁﬁﬁr ﬁ?ﬁd'eﬁ ?gesgﬁ}é aflrﬁ t}%gw’et A

ture was l'tere ate was
compoiid tRaixed By pwiified uBivg awrgyastograply) (RiOgrCHgdd; : MeOH :

NH b D bl hDG By k(30 BEact RGO DR b s gl He 2 B,
1o 3 i R B D L1041y 9.

3.98An25=2.72 FB5 1 () 7.29 Kd, J28.30, 30€2H601 7.2 ad)J &8(&«1/2 1s9), 3.73

L

J=8,80Hz, | H), 7.73 (d, J=2.71 Hz, 1 Hppm M5
(DCl / NH3) mz 254(M+H)+ 252 ( M+H) +. Exarrple 20B

(6 (1H-Indo| 5y|) pyrlw
t hyl - .
1 L

o

'M%&hﬁébﬂﬂkzﬁnﬁeadA((Mﬁg 101@1461 Os-ﬁﬁolymo%&lmamsycm
bi s(tri phenyl phosphi ne paIIadl um(ll)) chl ori de

241@m1g1,r1| i(hmny_qb) glsﬁglpheny Ihmsphand)palledrm(ID) chiorlde (Aldrich, 10.0 mg,

et AL DR RO A B . 00
mmaglilﬁﬂid)‘iaﬁé?ﬂﬁm 10V aqiddolé NaZo Ol dv. WiV e3 hgatvade Aevded 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),
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m crowaved to 130 C and .300 watts for 15 m nutes in

an EntryTM Creator m crowave. The m xture was filtered
wao boooagtesem syringe filter and the |iquid was pReT/UEmd7/068930

by preparative HPLC [V\aters XTerra RP18 col um,

x4.Q0, tol
7423%11%%&*3@#&5% Jr@%lig‘ir 7 g;’ ust %EBQ(') p}-fb %) m/z 333
(M-+ayhoni um  hydr oxi de) (v, 90/ 10 to 10/ 90 over 20 min.),

flowrate 40 rrL/m'n, uv, 250 nn] to provide the
titled conmpound. 'H NMR (300 MHz, CD30OD) S 1.88 (d,

J=15.20 Hz, 2 2. 05 4 H, 2,18 - 2.31
2 H, 2,37 (s, Hg% H) 3%%%0%),% H], 3.60 (t,(m
6-0H6-Tudb Lz 1) - -3oy1 9 ehd)- SIS SHza-bicvelo[3.2.10%:t-Geld-amine
J=8,82, 2.71 Hz | H)E.é.§4 Eg ;J::e 05 Hz, 1 H), -46
WD 2007/ 137030 PCT/ U 7,42 (d, J=8.48 Hz,
1 70.9 i A0, 0L
(Dafﬁleﬁnz_%;?ann?fzﬂxégpzémB%i@m g0 §m(x§ol) nfﬁb OVBL) at
ambjedut fenmperatie| was- tgﬂayed wth ﬁlygtqanfonp (aexddb)hcsan@(%mls 287
3
mmét) S e e UEE G ol BP P A IYGE T SR 0 M,
CDgEIU}‘B: 2(2de01=*115)65&13 2&@}92 egt 2t 33n(aE KT )Y amwam: (rngatze);j 2.84 (s,
wi_th 4M hydrochl oric_acid_in _dioxane (0.5

3 Hhﬁtﬂ3)(t,fjoﬁ ii@ﬁhélﬂ)é 9T he(br).14 Bl Sdigguiie- Wa}ézwolebﬁn@d'f Al (m,
1 HY. '7ft§ @{} ozt'g'?wzl(ggoi d‘ﬁé L= 8(%-539%)) 1@) 8?35 i95 (m,2,H), 8.06

(d, Jem 53241, HR 882 (A.51~8.99 HH), 1 13) ;ﬂﬁn (IS (Dﬁfli/l\H;) Hn/z 233 }(M+H)

Anaf Celuiad TobeaBualy 2%6@91 g Rttty om Byl vy 15

Fou%clﬁ@‘ §?87 H-ag?@%h'%ﬁl , 7.83 - 7,95 (m 2 H), 8.06
d, , 8.12 (d, J-8.90 Hz, 1 H ppm M

(DCI/NH3) MZ 333 (I\/H-H)} Anal . Cal cul ated for
C21H24N4 2,30 HC - C, 52.92; H, 6,98 N,
11.75.  Found: C, 52. 87—29@929—2718 N, 11.35. Exanple 21

b h joct-3-

- - umar at e
product of Exarrpl e 20A (IEQM@ 0.54 nmol) and

ot PP Exle SO Fae 0 S hid P BB et s Mnggonic
acid (l)\ldrEdlafmﬁ ﬁlg8 114 nh 6ol indee fréded adcbﬁhrfglﬁ'ﬁmlpldcedukb bWRned in
(300 MHz, Cmb%%t18214-257(

Exapq)ple 8 tormropide the-lonpound. 'H NMR G§0 1\4}1 ,b¢D ODba %14 2.57 (m,
SH e Peb 4 ) e %5%(9?%5@ %?W (RG34

J=103,Hz, 1 H), 7.13 (dd, ]=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 DCI/NH,): m/z 334
(M+H)".
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, 7.99 - 8.07 (m
+. =47 VWO
e 22 PCT/US2007/068930

J-8.82 Hz, | H), 7,72 - 7.79 (m 2 H)
2 H ppm M DCT/NH3): mlz 334 (MtH)

WQR®7131B®IO30 PCT/ US2007/ 068930 Exanpl
[ (endo) - B- Met hyl - 8-aza-bicycl0[3.2.1
Jact-3-yll-[6-(2-trifluoronmethyl- |Hindol-5-yl)-
pyridin-3-yl)-amne bistrifluoroacetate The product of
Exarrpl e 20A (130 rrg, O E2ammpiel2? and t he product of

ngh [#@r eﬂt r eat gdg ifgjorigl ?91:-

t he tltlecorm dmsl %éﬁ%ﬂﬂb&?oac@a%@) 8 2,17 -
2.62 J=5.9.3 Hz,
H) Thg pg@up@'P(ﬁgqmle 120/%11 307111@6) i%molmd tire proguct of Eg@mple

7A (élzg’h rr% Egﬂ!d r%\%aigéve tr elcgacgé (#ﬁ tofh{gmcgdug R}gﬂh«i%& X8 ple B

|
to p;g&ngé&ﬁ)%lmﬂ%@d%muﬁﬂ g Nl*éﬁ (ggd) %}ﬁﬁ otqorfé?%&WF@ B@g}n 4 H?Oz 84

(s, JFBAG2 (£)=393 é@; LH), 396 s (bN), 26H1 7. 06ER.ank). &.6%3- 7. 80 (m 3 H),

Tosl AT ALy s PO T S G st
DCINEgueYz o§1 @xemj‘ M@@d}&ﬂﬁed@r (Q:I@%mei )2, (amdl:;dtezﬂ 0.70

product_o H;( ﬁ%

Nt obf. 2 dbr i he 7% HOUpRoLelliS ToAThAbd n Exanp! e
8 to provide the title conmpound. 1H N R (300 MHz,
Ch30D) S 2.11 - 2.55 (m 8 H), 2,79 (s, .3 H, 3.73
(t, J=5.93 Hz, 1H) 3. Example(A3r . ), 2H] 6. 67 (s 3

e (.1 d, J=8,.65, 2. Hz .

N—

J=8.82,1.70 Hz, 1 H), 8eQfubth J9=2.71 Hz, 1 H), 8.09
(s, 1H, 81 S (s, | H ppm M DCO/NH3): mz 3.34
( MK prodantof, E@mmzm €280E, (CPOREREinIThE OO ERample

0 6 15, 49, :
s @Y5g. V7 rmat g BqutedaocDpdisy g B pipSadhid g Ftample
to pmvidél the t?rt]e éornpcﬁﬁ‘aﬁo 'H3WRtBod MIATD @1:9 &1.01 32235 %m 8 HA 2.79

t-3- -amne fumarate The ﬁﬁ uct of Exanp

(s, 3(1113@ 7ﬁdt Jo3 82 HendH), 288 4 (haal 22H4 6506t H).dlcl ﬁ(d@Abtﬂ 6% 2.88
Hz, } 18, 780 (& 13 B 1 P T 2D UG B4 ), D0 i of s, 17z,
H), somo@u&g 71 Hfi TI\IIFB 339@5 Mﬂ) SQEQQJ)H)Spﬁn ]I&S D(ZI/I@HJ m/z 834

88
(M@)%Apgl (BkuBatedzfoLﬂ"on@ﬁ@gl @{},049434) L. 0@1\1‘7‘@% &, 5755 H, 632
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),
-48-



J=3.39 Hz, 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), -48 WD 2007/ 137030
WD USRe07/ 068930 8. 06 (d, J=2.71 Hz, 1 H ppoT/U8LH07/068930
DCUNH3): mz 33.3 (MtH)+; Anal, Calcul ated for
8. 1 1 : . A , : :
O 0e et Eo e gp R s Ul hndl Colouied
Pz&énﬂolﬂg%ﬁ)akiboao ¢:0: 3., 625008 639; I, 10.96. Héwnidnd§162510; H,
1 -amine Exanple 25A
6.17, ]n\fdg;lréé (6-Cnhl oro-pyridin-3-yl am no) - 8-aza- bi cycl o[ 3. 2
.1l octane]-8-carbox lic acid tert-butyl ester The
m xture
of . 3- oxo- 8- aza- bi cycl o[@.@l}ﬁd&tane 8- carboxyl ic acid

nmol ), Na2804 (anhydr ous, Aldrich, 16.6 g, 116 rﬁml )
and NaBH(OAc)3 (Al drich, 6.59 , 31.1 mml) in HOAC
(40 nL) was stlrred at Wen‘perature for 15

[

chromatography (SIQZ hﬂ%ht_ﬁ@iest&t()% 50: 50, Rf.

ngégxlré\l %éxc(» ~ale_)|Z’g|‘)ycl&>%?B)c§9ng% r(q%l?oxyhp')acigiznerggutyi

este!“(ﬁﬁ!{a Q'SO f" 1?56")1111131) Qﬁcl-ﬁ&@pﬂr’du@':&-?r 1?13 @gldﬁgh 9: ZQ "%7 1

mm@lﬁ Nsa @4 Eenhvdms (mldngh-,a 646z, Hid 6 nopdl) m)d NZBBECAd): (A-hmcﬂ56 59

o oSy uthnbe bt P it et PR BRER,

acccﬁdlﬁg?m ﬂie%‘@‘deﬁ[u% otitlined in Example 20A. The title com ound was purlﬁed
-3-yl.]-(6- chloroprldlnsiég-am{wH ro uct
)

by camr@tmféf B, hexage : FIO&C,50r:Hfo QQ Mihiz,

CDa&i L PAhor Shih 28u a8 o Sbkm, a0 J??ﬁ-ehﬂﬁi‘ﬁfﬁ" 454

m, DED, TOOCRI I£aBEd. @mﬁeroseﬂursﬁsi(cpﬁﬁ@wm @Bd{gtpg% £dd, J=8.30,
resi due rified chronmat o aphy (S Cl 2:
3.100Ee FNPH KBS0 .02, R GRLALD33 Q5o oy FOE G, 1=2.37 Hz,

05 b WWS)W§£W%3WI -nof? 64 (m 3 ).
6.98 (dd, J=8.82, 3.05 Hz, 7,14 (d, J=8,14 Hz, 1

H, 7.65 (d, J=3.05 Hz 1H) m M5 (DOUNH3) nlz 238
(MFH) +, 240 (M+H) +. Exa%afﬂ&z?ﬁ - 49

[{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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WO 2007/ 137030 PCT/ US2007/ 068930 endo -8-aza-bic clo

3.2.1 oct-3- | - 6- 1Hindol-5- 1 - idin-3- 1 -amne
wab@7psmauct of Exanple 20A (250 ng, 1.0 mmol)PCT/US2007/068930
5-indol yl boronic acid (Rsycor, 241.0 ng, 1.50 mmol),

bl ¢l ]1)5 gﬁl %xhgeB yi]-amine

b' @H@BMJdu@rdf'Ecﬂh@Y@i@h%ng)h@mhwﬂﬁﬁ(zﬁlcﬂﬂﬁbﬁnmmbﬂaycor
ng, ') in dioxane/ EtOH) | M aqu
241. &lag:@@o(mmmr)abzs(tmbenmh@pﬁwbwaéﬂﬁal(ﬂ} eenigiedlanehy 19 9ane

0.01 rﬁn@fug\%@ glp\ﬁawészsglo& d)%%}{&%lﬁt%%r i g?g?gmv(\%ﬁ;gﬁ@cgisg @E gn , 0.03

mmdlh {d @bxaREIONE 1M aylicustls, Quur(iLf1i esl niy) vmrebaitat andenidde@ved
rs. XTerra RP 18 columm, 3@x 100 mm elu ﬂ?
to LK1y a7 200 gitadoy 13puyyies i aMEd%ﬁXeoEéeaé?ﬁfBﬁF e T solid was

ﬁlte%dg:?%\gﬁlg 2;39? ﬁd%lge?%gg tﬂeq%@ﬂg\%gs ;Y\ﬂrffféd EBa‘r'e[Hve HPL(“ [Waters

over m n,
XTenatRP 4Gobdninyi 30x 1 @vmn? Emtlng]solvmtper(ENé H;zﬁ)e(ﬂtll MI ﬂdeous

amn}.q)murg l‘EIJg:%r‘ucxrlgte:sgvlz2 srqt;dg to @}m_g wgg%gxg%murg }jégrfmqgé (V. %O&I;pto %0/ 90
over, 23) d:%ﬂmf) ggw%te(éf@ m@/l_ng)l’ ub 24@ uﬁg to érogid’%?hé'gﬁecﬂcoﬂ)pouﬂd A%

82, 3 H)
NMR(AQO MHZ TEBOIY b1,9d - H?(rﬂ fSH),(ZdZQ 253 (mg4d H), 701 (z]=6.1

Hz, ,},51}13 3 1B EY. oo G Tt v e [ B 0 fiddPt 8y 0o The, 1 1),

7. 254(d8 905 %z “FHP 142 dzaeﬁ:d 48 szi H) 3r561{dﬁ RO 150 h H), 7.63

Ic ¢ ioct-"3-"yI'1-am ne funarate

(d, JESaRiE 126)A752t- &O(h(rsat Ry ppifn. 1S (DCI/NH:Q m/z 319 (M+H)".
3, 2] di oxabor oi an-2-yl ) -phenyl | -trifl uoroacetam de
[2-nmethyl-4-(4,45 A m xture of

N- (4- Br onp- 2- net hyl - phe@ﬂg%m%%Z trifluoro-acetam de
(ref' us 2005 0043347 . g, 15.0 mgoll

KOAC (Aldrich. 5.27 g 153311 Rl )eand

PdC12(dppf) : CH2CIZ ( .3 ng, 0.25 mmol) in
anhydr ous di oxane (50 nlL) at 100C for 72 hours. The
m xture was cooled to anbient tenperature, diluted
with Et CAc (150 nml), weBREBDIGZEA water (2 x 25 nl).

i

[ngtl}%r 220 !4 %, 55(2 rtn'ef?l'?fi 2 NG E NI ALE Qn WRLEN-hEtlie SR etamide

i a0t ap (A R S hewying 22 A 2@l (8. US
2000550835 7% 223185 15,0 il s piiaesioieaaibgopy Aldriches.07 g agbfriion),
Kog\%A?%Fa)% %O?qu mﬂgﬁ %PW1%gﬁp HCHRY (AYRi€DEHA Ma3D 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, J=8.14 Hz, 1 H) ppm; MS (DCUNH;): 347 (M+NH,)".

Example 26B
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WO 2007/ 137030 PCT/ US2007/ 068930 6- 4-Am no-3-neth 1-
| ren 1 - idin-3- 1 - endo -8-neth 1-8-aza-bic clo
wW@2@®713m84 - 3- yl|-am ne fumarate The product oPCEKS2UPT/€58930
20A (130 nmg, 0.52 nmol) and the product of Exanple
A, 2 ) .84 L ¥

corrpound 111 NVR (30@1 mefg@ag@ 5 112 - 2.57 (m 11

H, 2.82 (s, 3 H, 3,71 (t, J=6.10 Hz, 1 H), 3,85 -
3. Q‘he pradugt qﬂ)Examp@:gZQ&(l?@ , 0.8, mmo )Oand thgprgduct}qf Example

26A;‘%’\7377 8 81(1 01)] y%gf?t?‘iaéezd al%g?_f)alﬁ]g t% ﬂg?pr?(gﬁdﬁge é%ﬁ%&éﬁﬁ%ﬁ: ple 8

to pﬂd)fldﬁ?h@@ﬂf{ &mpbﬂag;ﬂ% ZWRISM NDWCINBIDGI 3. NH32 57 (‘?hzl BE}R

282 0 3 70 G a8 A0 1o 3550 50 .18 655 ek b 077 (d, 1=8.14
Hz,ftlf-gai iy ﬁdq lf@@?;';:a%rf@yl((ﬁ%[ LoAL] f%nw 236%—;2‘”? H). 747 (s, 1 H),

7, 531(ﬂpb18rﬂﬂﬁéz (VY71 99N, 2278 Kz, 126) pproj YSANAVNH,): iz 323 (M+H)".

p- bronmoaniline (Aldrich, 3.78 g, 22 mol) were
treated according to t he procedure outlined in Exanple

20A to provide the titlggaaeppaund. The title compound
was purlfl ed by chromat ograp y (140 g Si 02 Et OAC
\endbB A !

Mz, MeORDI) 5 171 - 1E82 Em 2 H). 2.00 - 222 (m

6 H, 2.29 (s, 3H) 3.1 ry, 2 H, 3,46 (t,
J=6,61 Hz, | H), 6,46 (d, J=8.81 Hz, 2 H), 7,17 (d,
J=9.15 Hz, 2 H) ppm I\/IS(DCIINI—B) 297 (MrH) + 295
(M+H)+ Exarrple 27B[4L.nle_2_7_

d. ol - |3 ) f

[

Exmlblﬁoﬁ(t%lﬂﬂaﬂ 2(17@ g,00 %ﬁndiﬁljf@ﬂlc) p—«‘bﬂﬂnoamlme (Aldrich, 3 78 g, 22
5-(4,4,5,5-tetraneth

mmpl} wege Qw@cba@&ebm %KQPFPF?@IWWH&%CI @ Exapple 20A toprgvidg the

R At T S
EtONd: MR (320 NHZH:OQMO R.2D.2%. 'HNMB (369 NH{zl—Me(ﬂiém) &

171,4]18%(@42313 ISt 39t B, 159 5380 318150 5%&? %G(H)%ws 61
Hz, 1 }%)1 2(4% (d‘]F?S ééb%{#zz %7 (13')(d JZ=921% Hz, b I:f);p}{rﬁn M d:lb 335297
(vt 203 (NBH)W) 007 137030 PCTI US2007/ 068930

Example 27B
[4-{1H-Indol-5-y1}-phenyl)-[(endo)-8-methyl-8-aza-bicyelo[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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Hz, 1 H Fpm M5 DCUNH3): niz 332 (MH)+; Anal.

Cal cul ated for C22H25N3 1.65 C404H4: C, 65.68; H,
W®G209/13M30 8. 03, Found: C, 65.62; H, 6.40; N, 8PAHUS2007/068930

Exanpl e 28 [ 4-(1H I ndazol - 5-yl) - phenyl

s, § Hyipay SRR iRt o Rt iy 8 o G T8

mom&p'd @nek; 1) 6.00f NBob. Phul e RN, 6205Ny8.141. 08
mol ) were freated accor di ng to the procedure outlined

in Exan'ple 8 to provide the title conpound 1H NMR

(300 MHz, CD3CD) S 2. 14 ﬁii%é(m 8 H, 2.82 (s, 3

H, 3.72 (t, J=5.93 Hz, 89[s(br)2H]
[§(BH-IndpolT- v()%heﬁVlﬁ'ﬁ(&n&o%metlﬂliﬂ?azémmvcﬁ)fJH)?. 1](7&'{52\;1'-} amine
758(m1H),759-7 (mlH) 7.87 (s, 1L H),
8.04 (s, | ppm M mz 33.3 (MH) +;

An %g pgﬁugﬁ%pgﬁ?ﬁlﬁg%ﬂ%% %54141%@5%% e %rg'du&%f jE%amlile

5A (Eﬂﬁmy .08 9nreok) overBirddtechadceBlirgzia-the procdzctur@oﬁllned in Example 8

to P@Mfﬁt&ﬁﬁ? g %MG%WR@W E?JAO@?J f£ 561 &f@né ), 2.82

G, 3@%50*3)72@@% ﬁﬁzhy '1-1)@'9@ B @r.RYBNis%7 ALy A, Fsrlqpt'ﬂ -7.52 (m,

were treated according t
2 prld@ed’u&f:’e(rmdtﬂi) r’ié& -iH65 @Exanid), €-8 (5.0l B, cMéH(as tHéppmt MS

Dczﬁsﬁ’ﬂﬂzng@qzl&% fqnoloc;%’ﬁ? ate%?sg:%g]%}é 148 %6 15 5%%‘(1 1280,

5.983N11.13. 88udd €34.00; 1125+9]8,N§;11422(d J=3.05 Hz,

6,66 - 6 4(m4|—|), 7.13 (d, J=.3.05 Hz, 1H) 736
(d, JlOHz 2 H, 746(d J=8. 48 Hz, 2H),767
(t, ,T-1.20 Hz, | H) pp NH3) : m z 346 (MrH) +. .
Anal . Cal cul ated for C2 .10 C404H4: C, 69.55;

Ehd 3. 860LethVl-8&z88icyEim 2.1 cﬁt~3- 42

~-methyB 1Handdi5-
-52 WD 2007/137030 PCT/ US2007/ 068930 Exanple 30
4 Benzo b thin hen-5- BIHEfUMAAE (o - 8- et h

?lﬁ% ?o&ﬂcgof:ﬂi}&nﬁﬂ%%’?ﬂ S%E{Jﬁgtd 43 ﬁﬁﬂd]?arld N- msthyhndg]eﬁ% -boronic

henvl]-

or oacet ate of Exa e 27A
amd([’ﬁﬂcﬁltmn rdp )n@l@(ﬁlZnhebz’a{r@}rtettecherﬁ-lﬁg tpl the procedure outlined in

5-tetr thyl -11, 3, 23ldi oxa l.ane Ldge
Exaipy Prewflﬁﬁ%&r%y Wﬁ&%ﬂ@ nd.y 8@53@@ %é'}%b% ?39 2.63 (m,
| { {
8 H?@O«?%n“?dﬁ) o g M”/%% 93%5—4«’:}@30 3%@ mgrzfsz\mﬁ) !3@13 6. Et?d
J=314§5, Hﬁ 182), ééiﬁ 6374I-€)n 431'[)73 I@t(d -B""—J'5)57I$Z,|4|ZH), 7.360)(d, J=1. 0 HZ, 2 H),
7.46 (d, J=8.48 Hz, 2 H), 7.67 (¢, I=1.20 Hz, 1 H) ppm; MS DCI/NH;): vz 346 (M+H)",
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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O[s (br.), 2 H, 6.7.3 (d, J=8,82 Hz, 2 H), 7.38
(d J=5.76 Hz, 1 H), 7.48 - 7.59 (m 4 H), 7.88 (d,
wQ2874870B¢, 1 H), 7.97 (d, J=1.70 Hz, | H) ppnPCIVBS2007/068930

DCI/NH3): mz .349 (MtH)+; Anal . Calculatedfor
C22H24N2S 1. 10 C2F302H. C, 61,33; H 5.34; N, 5.91.
Found: C, 61,03; H, 5.34; N, 5.76. Exanple 31 4-
Benzof uran-5- | -hen 1 gxahgie 308-meth 1-8-a.za-bic clo

3 2 1 oct 3 1 -amne unma rate The product of
R 5 nhenyl )-[dende )-8 qza-bicyclo[3.2.1]oct-3-y]

5(4 4,5, 5 tetramethyl

[1, 3, 2] di oxabor ol an- Z-Wran (Maybri dge, 189

Y Thé produbiad Bx anplee2 1A gi0ede, tedicandi)gd 2ebdnhe{b]thiophen-5-y1-
44§rocedure outllned in Example 8 to _provi de the title

ety h W%@O@awa)@wm)l ngg, §5/3.mmol g ergregied

o B5of i iy 25 78 8B e g 2

NMR (300 MEzCD:0D)52. (7 2.60 H, 8 HJ, BR (s, ¥ HJ53.73(t, =346 Bpni H),

39085 Smpain, 6 13 6 s He S . 53 b= B kfar bEDRT 48659 (e, 4
H), FQ@(@' rwgﬁgs 3% ?%1) Yo7 ?d ¥43. 7U’Hz61@§’ppﬁ¥mb@ﬁaﬂ)4mf21349

M+H}etﬁn38ﬂ Bt T S ) 1 O B0 /@) 61ak Bl 5. FuNab &tl e
p le 27A (125 nmg, 0.42 mol) and
FOU?CEdf& 1%&%?8%’"?3%d (Apollo, 131 ny, 0.81 mmol) were

treated according to the procedure outlined in

Exanple 8 to provide the title conpound. 'H NVR (300

VHz, me)szll-z&émp_}ﬁﬂsm, 2.8.3 (s, 3H)
3 A . ,

Hz, 2 H), 699(dd J7fﬁ&narlt302l-lz 1H) 7.08 -53
WO, 2007/ 137030 PCT/ uszoo7/ 068930 7. 15 % 1 H),
( d Thy-produiat eHExamply 274 (b5 ma, 0.4-mmpd) and 5-¢4.4.§.5- tvtf@methyl~

[1,3%&695};%1”«%#& - 1 E?u @I?}gﬁrﬁd%}_ﬁ?@ Or‘?7zr%161§%4%?e£m<aated

accdtding %o ﬂﬁ;pr«bd;edﬁre&ﬁtlhrmd i9 E’8mpEdun ghrovitle 6 1illZ comipodnds I H

R oSk G 2 BheAgP iy B ENGB2 65 AN T2 250bHey LD,

3.84 l%[(ﬁr)Zzhj ] 65~ %)‘736'(]11 aJH)FS 83f(&”"f34235’t1&Hz Em”me 333% (m; 4 10,

r'ono-phenyl hyl - 8- aza- bicyclo[3.2.1
7. 65] OCT5 Gny2 Hy apmnMS DCI/NH;): m/z 333 (M+H)"; Anal. Calculated for

CapH2aN,O-1.15 C;04Hs: C, 6857, 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 -

-53-



Tropi none (696 ng, 5,0 mmol) and m bronoaniline (946

nmg, 5.5 mvl) were treated according to the procedure
wWo@io7i18m60 i n Exanpl e 20A to provide the title PCT/US2007/068930

conmpound, The title conmpound was puzi hed by

1 s BP0 9L 9% R 5 s
H) ppm/{ MS DZII/N—I:»,)(IE’% 8.’:2I-€M+R} Zﬂna(is(“alauibbed é&sgﬁf%%\g( bo0 03 ,:
C, 6425 o 5350935 Boinedy . 700, Heb B N, 3585 (1 3 1)
6.92 - 7.02 (t, J=8,10 Hz, 1H) ppm Ms (DCUNH3): 297
(MtH) +, 295 (M+H)}. Exarrple 33B 3- 1HIndol-5- 1 - hen
| - endo -8-neth | -8-az&xkbnpled3o 3.2.1 oct-3- 1 -anine

B Gl e

were treated accordi ng t@uhh@tepr ocedure outI ined in
Exanple 8 to provide thé titTe conmpound. 'H NMR (300
MHz, CD30D) 6 2,19 - 2,61 (m 8 H), 2.81 (s, 3 H,
3.75 (t, J=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,ERmdle3BA89 (t, J=2.03 Hz, 1
H),696(ddd J780‘%ﬂ—'17 10Hz|H),720(t
=7(3sBraupo-phemy))-[ (andp) 8¢

fm@thwlzs gzaglgic
5o by . i
treagﬁ/lféb(;);dmg\mfhg g@gdgﬁuﬂﬁaiugdlgﬂém ﬁ@gﬂﬂg gB@LlJ:tg Poovide ﬂié@itgl33840
compoung. gihe tmie gmpyund &7gs wfg@obm om0 LTSy &é@cﬂ)ﬁb
Me@agm@ 1@4“ g?) 5%5‘2'1(‘019'25]4 o p}vﬁ@@&b MBI OB R 172 - 2.23

aza- 1 act -

(m, 8D 2.0B(DAGEY, tld [s T, PHAULT (toF-6EdcipI 1eH), 5316 -(GL5B(ddd,
=8 002 A0 e et Ak 5 72608 Bt o 007 B R ) B s

D(q,tml{ +ﬁ to provide the title conpound.
( l\?R/R(SOOﬁ& 52.22-2.64(m 8H, 281
(s 3

, 3 H, 3.74 (t, J542Hz 1 H, 3.87 - 3.9.3 (m 2
H, 6,57 - 667 (m 2 6,921, J=2.10 Hz, | H),
6.99 (dt, J=7.80, 100%&“——‘3—@'7 14 (t, J=7,56 Hz, |

D, i

ppm
for C22H25N3i 1. 10 CFBCQI-QLEMH}I C 62. 96; H, 6.18;

N ﬁ'le produ%?gpgx:m%le %gAEﬁZS mEI, 0.53 gﬁno]}\l‘”mdgmgg’led—bommc 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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Exanple 35 5- 6- endo -8-Meth | -8-aza-bic clo 3.2.1
loct-3-lax - idazin-3- 1 -2-
wao eoo7hismsomet | hyl -1 H-indol e trifl uoroacetate TPET/US2007/068930
product of Exanple 1A (89 ng, 0.35 mmol) and the
product of' Exanple 7A 0.96 nmol) were
treated according to th‘(iggfgl ure outlined in Exanple
{BE 1tIndpr-owiheighehB-[{entid o8 -aetipd8raka-bidycMYR 2 (13640- 3MA-amine
CD30D) 5 2.22 - 2.67 (m_8 H, 2.86 (s, 3 H, 3.93 -
4.01 [s (br), 2 H, 5_3@191@_@1,(m 1H, 7.02 (t,
‘] ?f he ?rd’dﬁct df Iiékamp?e El%g m%,‘f}gﬂf 311§82rdd¥1)a and ﬂfﬁo]ewz bE:DQm{ugamd
(Ap{éitb; 168 uf}, 49 rhinpl) vdi treﬁedZ&c()dlmg] to1th8 ﬁrdslzdur@ ou{)lmgpm ExvBiple

1 CSA o tR Ny £ 00

2. sﬁgum’izg 3G4(t &151&5 A Hz 3334 3093 &, 067), BXaH.67 @6 24H), 8:92 (¢,

exo) - -8-aza- blcyclor3 2.1loct - 3- on rj-py rida

=250 Rlea L 0y 6 AHAnErg . 11001z AED 7 s R ), Bt 28 (m,

S S Y B PEUTSE Fpe

for @J@Hﬁmqqeﬂwﬁmm(b 6MBEOHN (5829P] M, 6.88:110, mﬁ’DVFcﬂmdt m1=; 62 85;
title conpound. 'H NWVR (300 MHz, CDSOD) 52.05 - 2.50

H, 59%: N68195; 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
- 583 (m | H, 6.79 (dd, J=3.22, 0.85 Hz, 1 H), 7,22

- 7,:30 (m 2 H), 7.37 @Mzooww?oso
PCT/ L6J82007 061\%90

329. 15 Hz. 1 Myt I
Anal - Cal CuI ahqeﬂ &het H@Hﬂdﬂh’@)ﬁmﬂﬁ@réa&?ﬁ%&(. H)+62 88:

H, Thepdodulst oﬁﬂxmle lFAui&%imgc{) 36 20r00l) akd] ths psBluchbf Example TA
9955, (o6 B P trea?eah e g S P RerE Pt Eradple 1B 10

proid@RhRIe2éMpound. HNMR(’iOO MHz, (‘DgOD)fS 2.22 - 2.67 (m, 8 H), 2.86 (s,
exo) - 3- ( 5- Brono- pyri di n- on nmet hyl - 8 aza-blcyc
Péx’éﬂ%

3 HpB332. 49 bist(hre2 ﬁﬂeﬁ' pY o8 é@t(moi (tel‘ﬂcﬂ?(l’lzll 78,

-oetia ) W7 8005 O30 e 0T Ao YRERF Dbl P10

9@9&&4 nad), 86X 36 HzlAH)op QS mmg)t frifd mac(@m)l‘nﬂlnaz
"H NVR (300 Mz, CD30D) & 1.90 - 2. n& H)
Calculated for CpHy; FaN;O-1.53CF,CO,H: C, 50.09; H 3 94: N, 9.71. Found: C,

50.07; H, 3.94; N, 9.66.

Example 36
4-{6-I(ex0)-8-Methyl-8-aza-bicyclo[3.2.1]oct-3-vioxy]-pyridazin-3-vi}-1H-indole

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,
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2.74 (s, 3 H, 3.81- 3.90(m 2H, 534 - 5,48 (m |
H, 6.71 (d, J-8.82 Hz, 1 H), 7,78 (dd, J=8.82, 2.71
woi200743%39 8.20 (d, J=2.37 Hz, 1 H ppm MS DOP¢M™MESY007/068930

mz 299 (MH—I)+ 297 (MtH)*, Exanple 37B 5- 6- exo

= O 1 S U R I PP S e SRS
J=9. ﬂ@ HZO] y5¢! p}mnIMS B/ Ny oiné- BSk(Mﬁfﬁ) cAndi Galc(llmpdcfmr

5 1 I tr C
Cauttpid AN Rt TR B T i8R Foprvel M A S
11 700ompound. ' H NVR (300 MHz, CD30D) & 1.96 - 2.62 (m 8
H, 2.84 (s, 3 H, .3.97 - 404 (m 2 H), 544 - 558
(m 1 H, 6,49 (dd, ,J= 322 0,85 Hz, 1 H), 6.70 (s,
2 H), 6.82 (d, J=848 Hz 377,27 (d, J=3,05 Hz, |
Hy, 730 (dd, J=8.48, 15%6‘—“— 24 W), 7.46 (d, J=8.14
5-{8¥ exd)-Methil-83azathic 3.20 163~ id@P3.60d | H-idddle Bimarate
2.54 Hz, | H), 8.37 (d, J=2.03 Hz, 1 H) ppnm NS
DCIINH3): mz 334 (MtH)+; Anal. Cal cul ated for
C21H23N301. 10 C4AH4AOA41. : 63.67;: H, 6.18; N,
8.77. Found: C, 63. 7705%%32%% N, 8.64, Exanple 38
5 { Gexbi-8x ﬁéBrSmNHIylmyilin B-w‘hﬂ@?—tﬁ#zﬂ&th{d@-ﬁz%?:ﬂ:hﬂ@lﬂ B%j]o?tane
tri uor onet - 1H i ndol e
gf% &ﬁ’& Rﬁﬁ‘éé?ﬁ/ Aig7D 3ot prgsidathomeemniding e
(Alcff{cﬁdy 8k gog Ot@gf}gg ﬁrtﬁ@fdtédl;?c%oﬁ%g 8- tﬁg’pﬂ%t‘fd\ﬁ% dutfhdi in Example
1A 1[0];;r(3\1:ﬁ¢ tHeditmompoand. 2&;/1\1)\/{12{10& WFiaoEDa@DY [1-90H-4. 4, H),

2746 TR DR boadn i athi T akaoeh e Tif 6 7EU dpREE R DR s

tyieg | , 63
(dd, J'=B 89.. 2¢9m011m szorgd\lh/ﬁz(zfv@%éwliﬁépp(%g??@bz g 3?5 46@?
M )629’( +H)H 671(s 4 H), 6.84 (d, J=8.48 Hz, 1
H, 6.95 (s, 1 H, 7.47 - 7.59 (m 2 H), 7.85 (s, 1
#
Ca

7.97 (dd, J=8.65, 2.54 Hz, 2 H), 8.40 (d, J=2.03
1 H ppm M DCl/ NejgampleBzB402 (M-H) ~". Anal .

icul at ed for 022H22F3N30 2 CDC4H404  C, 56..87; H,
2 3714, ¢l gctarviok din-34yl1}-gHsigdole fumarate

| P

O o AR Py i
(Ry$uo0 Guc,t165fm @480@[&&)1)7@&(3 ll%gteﬂ@ccdi)dlﬁg e Ip)odﬁﬁﬁre Q)Qtlbie& n

wi th_indol e- boronl C aci dﬂéﬁﬁ\fﬂ@ 161 g 2)
Exapples {roPIHGe o s o (G Hs0 OPi g.96 - .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, ]=3.22, 0.85
Hz, 1 H), 6.70 (s, 2H), 6.82 (d, ]=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, J=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, ]=2.03 Hz, 1 H) ppm; MS DCUNH,): 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.

Y

Example 38
5-{6-[{exo)-8-Methyl-8-aza-bicyclol 3.2.1 Joct-3-vloxy]-pyridin-3-vl}-2-trifluoromethyl-
1H-indole bisfumarate
-56-




ng, 0.45 nrnol). It was then was treated with fumaric

acid (52.0 ng, 0.45 mmol) according to the procedure
w@booEssmepl e of 5C to give the title conpound aBCTHIE1087/068930

solid, "HNW (300 MHz, CD3CD) 5 2.05 - 2.49 (m 6 H

2, 69 gr&iu&%ﬂﬁﬁmﬁié’@?@(% rﬁ%,’(}.&% ffﬁ’no}]fm%l&gi,ffb,gztet(rﬁﬁletﬁyb
H 5.69 - 5.81 ( 1 H 6.69 (s, 2 6. 79 (dd,
(1,3 Hdogdborgags- Ml}zz-trlﬂwomethm BH-mdbEQQM@riph,Ziﬂ)mﬁ,.lm rtichol)

were‘(] tg‘g’dtgcg ac‘él_%aflj'rr% theipﬁqfe fﬁ gutﬁlaecﬁ 8? gl%q pré)vf%ﬁlgf; t?ti';‘s

compBeAINHE) MR gaoa éMﬂb&@D snab - 2 Qadnclslm gc!;sf(grfz, H), 4.02 s
0H22NA40. 1. 2C404H4: C, 62 88; 5.70;

(br) ol 4(C, 5.62(190! Hiy 6.7 5(s58 H)np.84 de 798.48 Btz, W\ﬁ) 6 95 (s, 1 H), 747

7%%@%%)79%3 (ggﬁg 2 Cﬁéoﬁ%gf’soz Swllgxégo?d 152§§?fz 1 H)

ppnr, MBS Daiovie;): rhmoaquy d&naiEXﬁﬂiﬂhted 4&?1%‘2@%531‘&9@2 OO|C,;H4O4
-3-1lox - idin-2
55fﬂ|al\ﬁn@87eN @ﬁ%ie?‘“ml Qﬁé%;ﬂtﬁpg Hr6€%he product from
Exanple 11 A (240 ng, 0.95 mml) was coupled with
6-i ndol yl boronic acid (Frontier Scientific, 229 ng,
1.42 nnDI) accordlng td gg@@ocedure ofExaanel | B
L . 300, :

2.39 (s, 3 H, 3,23.3. 35fﬁlﬁhrate2H) 4.56 - 4. 82 (m 1

H, 7,29 (d, J=3.05 Hz, T Fy, 7,46 (d, J=2.71 Hz,

H) The paciuct of Bxemplery D129 me/0. 5B mrk]) Wad c@@ladzvith md))le -4-
bor(:}ncs%mé gApc%IBF_élg 12g1g2§ 0 (na:m)]) ,g{%@g élgel_&ee asef_ﬁ)g ?}E‘iﬁlle ﬁ%llﬁqnbund (150
mg, OR3! miNgB) 1tiwae 1w ididdtetl. witik AupdrR 4R 58:0%Rg,70.45 mmol)

exo0) - 8- Met hyl - 8- aza- bi cyc| of )
accagdipg|tp Gretpracegdnigaf JExmbi icfiCntoziva the fithe cor@ppund as white solid.

o O 0., PUSCh  BteT 2 P A . )
4.01di o8ANA, 2 B) 5. 619L 5 a @1 rmm 3. GE(QM—I)(fm (@) }ﬁzam‘msem 1H)
erature concentrat ed

123 SA08 b BES TN T8 G oidd TACCH TTLES St ) 7154 (@,

_ 2
1=s M Fh 119 2, CPEOULS By by Mgtz HMrgP fa
Caleulated Sor (RHANK-1.5407H,: 6, GI88; i, ST70HN, 16.880F6uhd: JGAH2090; H,
%714), 7.46 - 7.56 (m 2 H), 7.82 (d, J=8.48 Hz, 1
553N 1788 (s, 1 H), 8.34 (s, | H), 8,35 (d, J=2.71 He,
| ' H), 8.55 (d, J=2,37 Hz, | H ppm M5 (DC/NH3): iz
334 (MtH) +. Anal .
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Cal cul ated for C21H23N301. 00 HC11, 20 H20: C, 64.42; H,
6.80; N, 10.73,. Found: C, 64.54; H 6.61; N, 10. 89,

W0 3@ 7M©02007/ 137030 PCT/ US2007/ 068930 Exanpl erd1/US2005068930
endo -8-Meth 1-8-aza-bic clo 3.2.1 oct-3-1ox - azin-2-
1 -1Hindole tosylate Exanple 41A 5 -Brono-pyra
zi .n-2-gamne To the solution of 2-am nopyr-azine

(Aldrich, 4.75 g, 50 mMmpkampie4anhydrous MeCN
(AI dr| ch 50 rTL) was sl oW aagd t he soldutl on of_

(anhydr ous ] 50 rrL) at % i%g‘nloﬁ I reaction mixture vva

then stirred at anbie ture and qunched with

saturated Na2S2Q3 (5.0 nlL). The m xture was
concentrated and the rm extracted with Et OAc
cts were concentrat ed

(3 x 50 nL). The corrbl

I\/HZ},nd@D%lﬁ')e rﬁixnﬁ“e am(eqnodlmnfraﬁ E)Imnple H)A (Btmgg,(tws mmol)

was R with BEndo VPGS B34 GAGTE SS1RY B Gt R 13oDne

3000%1}&% W t‘ﬁe %FoDct'f\:/EH‘l‘fr gﬁ@%%gg)le@fﬂ N@(gﬂr&?{?icd% tﬂe;tcl)tge ér%)dwwagﬁ ggge R (300

MH@SID{O%ﬂBI ch? - 1.’932@1 4 H)4300mBI2p, (n‘l, ddn2 39 (A3dt), g123-3.35 (m,

i i, T BT o B
ggﬁpﬂ%ﬂd‘ﬁe Fbm"\@ gt ’fﬂS@ (heag ed 101 @907 apdd 3*:8 ISD g, f on),

evol utlon was observe ter
7.8808] NH),E02? @&l IﬁbQﬁthol Hyppmt Mﬁo(é}(aﬂﬁilé m/zt33é (mm
m xtures was poured into a flask containing Et OAc (200
m.) and saturated NH4 C (200 niL), stirred for 10

m n. The organic |ayer mashsenpesated and t he aqueous
Iayer was extracted vvltﬁ Et%& (2x1000 nm.).. The
guo)-3 T i€ o t ex.l}rleﬂndole

Na282(13 aqueous (2 x 50, rc}c’hok? i.ne (50 m.) and dried
over MgSO4.. The drin g—lngen't—rvxe re filtered off and
th eftfé&ﬂ&ﬂicﬁoﬁl@kdﬂﬁpl@ ﬂOMﬁSl OSmg ce63 frﬂﬁcﬁ)ﬂwtwtr(emm/wdh H@lhe
title coni pound.'H NVR

(Aldrichagé Min digxage, 0.8 nglp, Z(Qjmmoj):ﬂt(};bc o mll? qq)a:rgxberﬂt tqﬁtherajgrg for
10 %ﬁ%ﬁ@ﬁ%gg%ﬁer reét?ce%re%ggg/t&ﬁ%gﬁlg the title compound. 'H

NMR (300 MHz, CD;0D) § 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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Exanpl e 41C endo -3- 5-loch- azin-2- |lox -8-neth
1-8-aza-bic clo 3.2.1 octane Under N2, the m xture of
W@ 20vd}7080 opi ne (Al drich, 1,54 g, 11 nmol) wasPCT/E5108T068930
wi th potassiumt-butoxide (Aldrich, 0,96 g, 10 mol)

in THE (anhydrous, Aldrich, 50 nlL) at anbient
tenperature for | h. The product of Exanple 41B (2.85
g, 10.0 nmol) and was &ddmdle 4The brown mixture was

ﬂ ﬁ{-mdoie tosylate

concentrat ed and the resi due was purlfl ed by

chromat ography (150 g Si 02, EtOQAc : MeOH : NH3H20,
90:10: 1, Rf. 0.20) to dixample#bAtitle conpound. 'H NVR
(300 I\/Hz CD30D) bS%x . 8 H, 2.84 (s,.
H),378-405( O(mIH),814

(dT olEdscﬁ@tldfﬂZof ZLathnop aﬂfﬁe (Alldnlﬂzﬁ,lﬁ?%glzﬁ() 1i51m0|1'))1n gﬁﬁ@dr&@
e -
MeCIg CRRIh Sk s Slovdy e Srerobdiong NoRromasseaismider (Aldrich,

o 5 LS P SO SRS, 00 i R

stiiréd?swmwntlékﬂpfﬁamg: arfd, cﬁiﬁchmlmfﬂ:h stwated INWGS 1D (5J€i)enL) The

i RORETBOG 2 BB s Vs Gaactehw i Frhc 6 T lohe
combm%d %Qtrﬁd"ﬁ w@re"@oncegm%ﬂ:d(a%d tl?e e co%gi%ﬁnd wag anﬁéH b)?- H),
chromsmgr(i}dw (31132, QM)Hz/heaadelF 117, ‘4'R;*(=(&150)J 113 NAGR K80 M) (‘DCI;,) 8

6 1,70 8.
7774 555 s D5 g s bt A i
(DCUNH3) niz 335 (M+H) +* Exanpl e 41E 5- 5- endo
-8-Meth | -8-aza-bic cla 3.2.1 oct-3-1ox - azin-2- |

-1Hindole tosylate TEemmedlBt of Exanple 41D (90

ng, 0.27 nmol) was edzn1 B t ol uenesul fonic acid
nonohydrate TsOH WM% 0.3 mmol) in
Et @ﬁ@YeENg'tb tive mfktﬂrc 05 tHéLf)roc&Ict anbiaifile 4 EANR S gUL Brin@]) in

The m x concentrated under reduced

DM adaidfanst Siistoh Ut haos 16428 Cobimtiae, 1140 SR gBe lodine

(AI%BS._SE%%E P?n“glﬁ’%ﬁl?@%?%}ra%?, £ é%%@@?)ﬁdfxé@ﬂr@ér%%e (348

mL,H)59. Zinﬁlbl)(a't ,amﬂ);@du tkinddzaturﬂ: hwas thedhegted to]G(P(Bdhdere@ for 30

minz zl} 170 €A eép?q.tﬂon vgas@s? d fg‘?r-]agmgfoolfg%&wngo g@rr( gemgera‘qire
the @ﬁmm%r v%é“md infd azﬂa;%ﬁ %oﬁt%hﬁﬂ%tﬁ@dgoo GG 3h@fhted

for OH22N4 1.38 C7H8S03. 0. 80
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)".
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WO 2007/ 137030 PCT/ US2007/068930 C, 60.74; H, 5, 95;

N, 9.55. Found: C, 61.00; H, 5.63; N, 9.17. Exanple 42
W@ 200343800 -8-Meth | -8-aza-bic clo 3.2.1 oct-BeT/0%2007/068930
azin-2- | - 1Hindole bistosylate Exanple 42A 4- 5-
endo -8-Meth 1-8-aza-bic cla 3.2.1 oct-3-1ox - azin-2-

1 -1Hindole The product from Exanple 41C (200 ny,

0.58 nmol ), was coupl e(EMhi 4rci ndol yl boronic acid

(ApoIIo 1433rrg,.089 ) accordlngtothe
ad)-2 'Y B-Hle g icjof $.2.1loctane

Corﬂongg{)lgz, th@n%&a%%?%d%%ogg%@wﬁ 11?—?? g 1§ rﬁglgﬁ vgJS afed
w1th(ﬁﬁtas§1uhi) t-bifloxdde (A}dncH'ZGBQd)Q IIHanﬂ:l) 19§ H]FHaﬂi},rd@ﬁhs ARRicBIS0
mL)a5 am];xq;g tcmpegp(tyrezgor Iy -'J}hqmto;i&ct of Qx&mpfyc 4P (gdSS .lg%]pamc)l)
and %s a%déd)'_éf h@bl%&rn’\ﬂm%%/aﬁlg%% n?t eglt ?en@ﬁ'eré_t\fi’re fdré%%ﬁgs and
querdhBd wdth{vﬁ&t@r((é mnlo)) 'il‘Be i’vhwttbgcl w:lﬁs-cmnagrtbnatﬁﬂca:ndfth@ ;:Qxdtle} wat p!B‘iﬁed
by chforisiodin s USAESHY! n“é ”?%%W&&?P?‘éﬁt lofie AR i Eve
the fitfd éb%ﬂ%;aﬁhf'wwe / b g‘ﬁ 2@%‘8@ (&Aé ﬂl‘j | Loy (s2Z ),
3. 78&n’-b®@(lﬂ 1 Hiypdelr 7at 5,14@3(1‘&01 H],(B. I’Fb(ai’, i““l T@Hzm HI) LB’@Z (Ahi”“l 36 Hz, 1
D) AP PGS ORBEHIT S MRS 300 Mo CD8cD) 8 2,36 (s, 6
H 2.40-2,48 (m 4 H), RShledfnb4 (m 2 H), 2.85 (s,

3 H), 3.87 - 4.04 (m 576 - 5.63 (m 1H, 7,19
5 {B-[Z6ndopnB-MetHyl-8-az@bicyeip] 312 Hoct-F-yiox y|-@yrazin6l-y4- 1I-I-|ind01e

v L 49 d,. J=8.48
i T pippfion e f1c by b gty asedhidlyi's,
mdmmb@ﬁmcd\»fﬁi der'@';?- @E@%fmél Jfér)oi'dmé\ﬂﬁﬂh fale@w{e@ted

for C20H22N4Q. 2. 00 sg@ H20. €, 5937, H,
ExaB1ptl9B b pioviLls thd?@tﬁm;wmd@t I\B‘GR (BP0 Ma1z1 €D:ND)S, 1%4 - 2.05 (m,

2 b 50 £t 22067 AN Tady B2 B 39 Bobr b
6.5 PETI L4520 02/ PBFIBL7 (& PsyERLR, 1 H), 7.47 (d, J=8.48 Hz, 1 H), 7.68 (dd,
J1=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 41F
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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Exanpl e 43A ox - azin-2- 41 y -1Hindole yl yr 6-
5- efado -8-Meth 1-8-aza-bic clo 3.2.i oct -3- | The
w@e@dasto3d r om Exanpl e 41C (200 ng, 0.58 nmol ), POEES2007/068930
coupl ed with 6- indolylboronic acid (Frontier
C, 635uent s b5 943 Pl O30Tk 3a00RN¢l N o the
procedure of EXanple 9B to provide the title product.
"H NVR (300 MHz, CD30D)8 193-205(m 2 H, 2.08
-2.28(m6H),233( @313' .26 (m 2 H),
5.29 (t, J=4,92 Hz, J305HZ I H,

i j:l)ll} H‘Y-‘!I%IC

Hz, 1 H) , ppﬁ] %S ,(DCJI i\ll—lﬂﬁtoggiizte 335 (MH—I) +. Exanpl e
43B
6-15-r(eiido)-8-Mthyl-8-aza-bicyclo[3.2.1]oct-3-yl oxy
jopff azin-2- | -1 Hindglgnid @asSyi ate The product of
Exanple 43A (80 ng, O‘. 24 mmI M) vvas treated with p-

: dethyl-§ bigyelolyht latie3-vk ?.',' poratinb Ayl el -ifkiple

T ﬁfoc{ugﬂ%%%mE%W (A0 0158 g0 Pt et 4
indo?fABSORicraR It JaNe €14 3 BRIECEE9 ﬁ{n@tﬁ¥ k’cfc@rdu%)@rtﬁygﬂﬁedlﬁﬁof

title conpound. 'H NVR (300, MHz 3
Exapiple 9B Rprovide #g titlecongpompd. H MMR (30 n{D20R) & 2.994 2.06

(m, 20, 3050 Tmy 85D 30 s, P 16 338 G 2 HE 5 g of i 1

H), 6182 (d, 7}=539 ‘Hz{ 18%), (.00 (tZJﬂH?] 501 FI:z7ﬂ-H()dZ 341 J4340$'¥Iz, ?H"ﬁ)’l 40 (d,
J=17 561123& H—)z7 41 (¢A)T=§#m1§%1‘()D&:IZV Mﬁ 3ﬁ1sz irséﬁ 8. m ,kM 36 Hz, 1

H22N40. 1. |5 C7TH8SCB. 0. 75
H)%M%%EW %Efg%x%% 10. 26. Found: C, 61,74; H
5.72; N, 9.87. -62 WD 2007/137030 PCT/ US2007/ 068930
Exanple 44 6- 1HIndol-6- 1 - idin-3- 1 -endo -8-neth
|-8-aza-bic clo 3.2.1 o2xarmle42Bani ne

( Fronti er SC| entifi | c, 16‘tﬁsyggglat& 02 nmol) accor d| ng to
procedur e of ov de the e
coﬁ%’@@ﬁ alfemm b%)m@ Y53 criedwih 3
toluenesulfonic acid monohydrate TsOH- HgO (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, }=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
C20H2aNs0-2.00 CsHgS05-0.50 H,O: C, 59.37; H, 5.71; N, 8.15. Found: C, 59.56; H,
0.10; 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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(m 8H 2.84 (s, 3 H 3,82 (t, J=6.10 Hz, 1 H) .3.96

(s, 2 H 6.57 (dd, J=.3,05, 0.68 Hz, 1 H) 7.41 - 7.47
w@ go723%p0 7. 74 - 7.93 (m 4 H) 8.10 (d J=9. 16P¢®/US100HH)68930

ppm M5 (DCI/NH3): mlz .333 (MtH)+. Anal. Cal cul at ed

for C21H24NA2. 45 CF3CCRH:, C 50,.85; H, 4.36; N,

9.16. Found: C, 50.72; H—M% N 9. 25. Exanple 45 5-

6- endo)-9- et hyl - 9-azabi cycl o[ 3 3

11 nonan- 3-yl oxy] pyri dazi n- 3-yl lA 1H i ndol e

mibempidA

trifl uoroacet ate Exa
). q I1_-~~Z #cggﬁ!fg%iﬁct% %IOL(QP )i m% 91% lI—I»mdoIe

pr qmagadiuapmﬁcamptmnmezoo ) @eiﬁunmoaswdsempﬂddenﬁth o
WO 03062235. ' H NWR CB?(&D Jf 512 (m
indofylpfyronit agil (Fr@t@y@g,lpntgﬁ.q), 1431391% 8 ]nz.lqlgl)@@ 61215 0

procg'ﬁlirg’% @%mﬁ% ]%’@_ér}u%ﬁr %gﬁoo ﬁrtﬁiigngon) 5

1 93Exm ®, 24ﬁ$ Q((ﬂlbdbig l(I(‘l[663 Hg,l D3DEYL HAZEh- 34 2;3|(m>,<92ﬂ), 5.29 (1,
azabl CyCl O nonan e 0 (0]
=483 Hm D S0AOAT (G670 iéi)n%épfd B 30dtin B0 hain 7degm, 2 1),

7ol 0LER) o0y, B 8 130 Pl Lyl g s
335@}\/]}1—59 (ddd, J=14.41, 6,27, 6.10 Hz, | 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, 151 (t, J=5.76 Hz, 2

H, 5,55 (tt, J=6.91, 1lp/éndig4sB H, 7.26 (d, J=9.16
Hz, 1 H), 769(d J=916 Hz,” 1 H ppm M (DClIJINH3):

caarbloycloBC?. 1106 3mv00pTrazar2- 3 - 1H-indole
PCT/ US2007/ 068930 5- 6- f( n 0).- 9- net hyl - 9- azabi cycl o
3.3.1. nonan-3-yl oxy] pyzi - 3- yl')-1Hi ndol e

tr 'Tﬂetg%a&ﬁe@ 8t Bifinpl? 28 ANBOeHiC 0.2 immBxy Wk ered®Bw(th45 Ny,
0.54 nmol) was coupled with indole-5- boronic acid

tolLl(eﬁt;Gsllfonlc amanmhyira@"r&ﬂ% FrO4addich ahmeel8AauBelddkdur e

f t
BRI Feaoty AR ferdifbe fh‘e&‘?@i{mﬁb‘@% mikfidl
conﬁéﬁtra@e(d"ﬁnd@r @Zuced%n&%m(erfb pﬁavfr@e tROftle corBp@fmd( M MMVR) (300 MHz,
Coa)BR (3 (-3 F0R2. Pl - 2851, 014200265908 Ty 234 Tpy ), 353

4.03 (_xg %@SS}%%SE&@HE@ @Q%d]?ﬁz 4%!2'21 1—!) {t i ZY ‘(Gjﬁz 1 H),

7.53-7.67 (m, 2 H), 7.71 (d, J=8.14 Hz, 2 H), 799(5 1H),829(d J"“l 36Hz 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.

‘-1
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8.27 (m I H ppm M (DCIINH3): mz 349 (M+H)+, Anal.

Cal cul ated for C21H24N402.10 CF3CO2H: C, 51.48; H,
wa@2eh7/13M30 9, 53. Found: C, 51,31; H, 4,33; N, BCB6S2007/068930

Exanpl e 46

(endo) - 3-{6- (Benzo[ b] t hi ophen-5-y1) pyri dazi n- 3-yl oxy] -

9- net hhy1-9- azabicyclo[3.3.1 ]nonane trifluoroacetate

The product of Exanpl e W my, O. 54 mmol ) was

the t|t| e orrpoudrﬁlxﬁ\mgﬁ);{cg@gé I\/Hz CDBOD) 5 1 56 -
1.81 (m_ 2 1.94 - 2,48 (m 5 H), 2.68 - 2.92 (m
3 e pmdgst of Exgmpge 204 (B%pe, (85561517(0l1) wE=muped pith mdﬂy -6-

s i o S 1 1 el sl 8 o
ExaripRER to phodde (Httitle donpoBad4'H N8R B00MHE, ED;08) 80.18d,2.63
J=9,49 Hz, 1 H), 8,45 (d, J=1.36 Hz, | _H) ppm_ M5
(m, § BO2AN48) 3 HpA2a 607 ko (s 61528 TR105. 0,68 Hz, 1
B i G5 £ - d i 150 110 16 T pplh M5 2O
(DCENID): zﬁ#zl\?ﬁt%ﬁéﬂ afézzaa}m?agcmated B:)rZJzﬂ{glaN% Q&él(%clozﬂi % 52:85;
r.idi ne osyl ate anpl e
H, 453-66'% 1%8 F%“’T%t Faﬁiﬁlx }L- ‘%%’E?%ér oiabor ol antrg- 1-1H
ool 0 2 3-bidine 5-Bronp-|H pyrrolof 2, 3-b]pyridine

(Chemgenx, 0.90 g, 4,57 mmol) was coupled wth
bi s( pi nacol at o) di bor on Eahaplecty, 1 27 g, 5.0 nmol)

s A g il RSG5 1 Rlopar S VRO G irin DN jndole
1H, ~64 WD 2007/ 1370%%,&&;8’40%5&007/ 068930 7, 38 (d,
J=3.73 Hz, 1 H), 8.34 (d, J=1.36 Hz, 1 H), 849(d
J=1.70 Hz, | H ppm mz 245 (I\/H-|—|)+ Exanpl e 47B
5{5Tendo-8|\/éth|- z clo 3.2.1 oct-3-lox -
azin-2- 1 -1H olo 857% 1"t‘)}'j‘sc’i‘osyl ate The product
from Exanpl @:@%M@tﬁﬁgﬁzﬁbl@@ dIBB| noné@s-sloupl ed Wi th
P(@roduct of le 47A (200,0 ng, 0.82 mol
acé@ Dﬁgn@tbylr?rézq?a%'@@cﬂwé}wa@aiﬂp’raé prepersd afpprﬂm to the

pm.%gtn&% g%sm@éggp%\gﬁoéos%s 5. %1 QR BoodB:; cHIBD) 63:232 1.32 (m,
2 H), 1.35 - 1.47 (m, 3 H), 1.98 (tt, ]=13.60, 5.21 Hz, 2 H), 2.30 - 2.56 (m, 6 H), 2.87 -
2.96 (m, 2 H), 4.04 - 4.15 (m, 1 H) ppm. MS (DCIYNH;): m/z 156 (M+H)".

Example 45B
(endo)-3-(6-chloropyridazin-3-vloxy)-9-methyl-9-azabicyclo[3.3.1jnonane

The product of Example 45A (467 mg, 3.0 mmol) was coupled with 3,6-
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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| H, 6.58 (d, J=3.39 Hz, 1
H, 8.25 (d, J=1,36 Hz, |
H)y, 8,65 (d, J=1.36P¢#US1007/068930
H) ppm I\/S(DCI/NHS) mz
Al i A

H, 7,44 (d, J=3.73 Hz,
wo200783H30 (d, J=2.03 Hz,

.3 H, 532 (t, J=5.09 Hz,
1
|

H, 878(d J=2.03 tg, |

bi pyrl di nebl st osyI at e m‘ﬁlm;maﬁdwct of Exarrpl e 47B (90
0.27 nmol ) wa d wit ol uene
o THC REBRyh HEBP RSB D65 (18 BroT R D S R RGOS
boro’é‘cc%%our Y I§1Y65 fhel1 03 Guildt) a@brBRPIARE plRENGE BF E{cﬁn}gl@ 1B to

e m xf ure was concentrated under reduced
providecths title compmrmlwlaéﬁ\ﬂli@@@m €PN Rd.-STLH .BIVRn (BB 1.95 -

2474 s H)%g?%gﬁf\(%ﬁ%)(zsai; Gggqgm éﬁw 65°(5 34,00 1, g'lir)(srﬁl ,

J=6.85 H)z; 1 5245659((% J=95d6 ﬁ%izll‘ﬁ) 734kd, J—@ Oﬂiz(,d H%F??4394k|{m 1 1)
7.55 J"ﬁ 4;86Hz,d H)]'ﬁﬁ"rf@ PE$.64, 156 H& 145) %dS (0136 Has | H) 8.20 -

8. 27@11 Ig?fp(n&%ﬁ géc}/gﬁ%% e 3 3'409 1 ff/éaag %19]3\%55{ Bt

Co P33R, (O i) CFCMEE: C,Gal@yHauad zﬁm 5C1 BN A, 3117H 4. 33 N,
C7/H8S(31. 00 H20: C, 56.48; H, 5.59; N, 9.63. Found:

9.36c, 56.48; H, 5..37; N, 9.67. -65 WD 2007/ 137030
PCT/ US2007/ 068930 Exar‘r@x 4-6yj 5- 5- exo -8-Meth
1-8-aza-bic clo 3.2.1 a - w2- 1 -1H ola 2 3-
b] py Hesia)& - Mk(ﬁeﬁﬁq{b‘amem@tmhawﬂc&&r& -yloxy]-9-methyl-9-
5-[(exo) - 8- Met hy -pbj cycl g 3.2.1] oct-3-yloxyi
-pyri . din- 2 ylwmé%wm The product
frame éﬂé@% (W15 1Re, @054 mlohy wé@&)ugféﬁ Q«;ﬁpth@‘pw?iuct
t he ro uct of anple 47A7 (200, 0 ny,

of 184¢28Wingg1 .02 nithel) proovduigiteethe progrdurp b€ Ex@gple' 1B tmmx@@@the

oo G i (R0 s oF G2 2 0. s
H), ﬁma b. %(m 8. 15)12(9@ }](}83(ni3% I*EEB 65 (EDr=5 694& Q@i), §366§ 1395

Hz, Il-lﬂ), V 3If’fl)(€i J8E941§ % | 1‘3)-72 5@351 H=5.76 I'Eg 1 HB"fﬁ@(((LdT 5{3752'15@3 H),
7.9, 28 08 ()1 ﬁ"j’,’@,omqﬁ Bt NES) 8. 50 G, 33946 Mo 1) s XML E 36 112, 1
H) ppm. MS (DCUNHs): m/z 366 (M+H)". Anal. Calculated for CoiHysN;08-1.13
CFCO.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),
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5- 5-ex0 -8-Meth |-8-aza-bic clo 3.2.1 loct-3-lo0x -
idin-2- 1 -IH rolo 2 3- b.yridine bistosylate The

w@e@daztodof Exanpl e 48A (100 ng, 0.30 nmol) WaBCT/DERDEE8930
W|th p- toluenesul fonic acid nonohydrate TsOHH20

7.3 8rﬁi’) ﬁ%‘ﬁgéﬂf‘%t 3’8 .ﬂﬁ:}ﬁ %Z’f or) %O@gg/ﬁl qd'#]y 1142(6]?%1';1%/2

245 sH)Ytoncent r at ed under reduced pressure to provide
the title compound. "H NWR (300 MHz, CD30OD) 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. e (m 2 H, 4.95 - 5.19
(m 1 H, 6.83 (d, J=3, ; H, 7.22 (d, J=8.14

5- {54 (endlo)-BiMetRy168 afelbicYeiB]. 3301 Jolzt-3 -yloky 1-pirazif-A-dl} - LHE=8yr8lo[2,3-

ey 4H),809(d1882Hz 8.48 (d, J=2.71
iz, 1 H. 8.87 (d J—@P@g—‘ﬂﬁ——ﬂ%‘) . 8.91 (d, J=2.03
Hz P 0Z038mo )M coupledth th
CaTélhlpg%dgdl?bor czogzg P oo 00“8 ©

prodsi®0df, Exdmpl&4B8 {200,0 mgsy. 82 ﬁumildacc@[dlsgtoaec pmce:@n@gf Example

1085 3B o0 B p018 B 008 ¢ Wit 41, 410 ce 2 g 10, 40
3 Hj @ Ein (t°> 31—-% 89%%: i '?@06 98& JL@E%PLCW}BW 4g)d,5xamhe, 499, 8.25 (4,
J=1. 38-Hzeﬁ )l 8.83 amwmoaﬁ:d d)fH)SS 55 111 Ie’éﬁéliﬁ 1EBN8IdE (Triepiladiz, 1

e sy S KRR s QPR he (A arioh 026 g, 2,0

mol ), in the presence of DI AD (di-isopropyl
azadi car boxyl ate, Al drich, 8l g, 4.0 nmmol ) and Ph3P
(Aldrich, 1,14 g, 4.0 nﬁtﬁ&)ﬂ.ﬁﬁ_.THE (anhydrous

pr oduct was purifi ed Imgleh{eqma@g@@phy. (Sl 02 CH2012
: McOH @ NH3H20, 90:10: 00 MHz
dieamydwst of Beuplg 468 (?Qﬁngz@ ?ﬂ' Hnnolwas trgatqth(%p 4 H,

toluﬁgéﬁg&ﬁ@ :E'%Rmy@&ét; TPIEH, élghlc% Eggs s Paﬁolj (m 1

EtOAz/BE(IOH v, 48, 16nﬂq at ﬁiﬂ&eﬂﬁtehlpﬁraturbifor Imﬁmursl\/ﬁ‘l(elﬁﬁibctd}:bﬁ/)as
mz 255 (MH)},

concqingiedrintoryegiced @F‘%?S‘EF(SO Brozﬂf tﬁ%ﬁ@@tﬁ%%ﬁ% ?Iéffﬁﬁ%-@‘io MFz,
coiH IS e s D K2 gt s
4,05 ey RIH) ). 4foft Ot 5384, d HORSYAdd, 1=340 Kz, g, 1.28d, kw180 Hiz, 4 H)
7786 L8 D9t Qb P76 (4, 7=3.73 Hz, 1 1), 8.42 (d, J=1.36 Hz, 1 H), 8.85 (d,
1=1.36 Hz, 1 H), 9.04 (d, J=1.70 Hz, 1 H), 9.27 (d, J=1.70 Hz, 1 H) ppm. MS (DCI/NHs):
m/z 336 (M+H). Anal. Calculated for CysHziN50-2.17 C7HgS011.00 Hy0: C, 56.48; H,
5.59; N, 9.63. Found: C, 56.48; H, 5.37; N, 9.67.
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procedure of Exanple 9B. 'H NWMR (300 MHz, CD30D) 6 131

- 1.92 (m 4 H, 202-221(m4|—|) 234(s 3 H,
w@2®3/137030 30 (m 2 H), 4.63 - 4.80 (m 1 H), 6PGHUSINT/068930

J305Hz|H),719(d,J339Hz 1 H), 7,38 (dd,

J=8.48,2,03 Hz, 1 H), 7.47 - 7.53 (m 1 H), 7.58 -

7.64 (m | H, 7.83 (d,,1=1.36 Hz, 1 H), 8.15 (d,

J=2.71 Hz, | H), 8.39 (gmﬁ 440 Hz, 1 H ppm M
(DCUNH3) ni z 334% Exanpl e 49C5 5- exo -8-Meth
5-{5-Heoan 8-Wiethyb-Baza-bicye o&)}aﬂncrtﬁﬂ@ﬂhnmg&_ﬂﬂ_hmm{él

tri(hydrochlorid Thb r‘a)d &l anpl e 49B (90 ny,
0.27 nmmol ) was treat rich, 4 Min
d| oxane, 0.25 nL, 1.0 rBraipld48A PrOAc/' PrOH (v. 4:1, 5

at anbient -67 WO 2007/ 137030 _PCT/ US20 7/ 6893?
5- {Sa VeR-Methvi-§raza-bigyslol .21 dogh3nxlord-nyRgin-2-yilig | H-pyrrolof2.3-

corrpound 1H NMR (300 D) 6 2 01 - 2.66 (m 8
H, 2,83 (s, 3 H), 3.9%@3&%‘9 4.98 - 5.15

( TTTTh% gi(')d)ductgfrcg% Eﬁ{dmplzeJ’x:l& ng glzg, Glﬁghbn;(r)iom ﬁ&zeoﬁprﬁd g{lzh the
prc}d'(jll)gt: of Eyg@pww (Z%rqu_ﬁng:—%f%gmacg) éc'/foq'q):tlngplémle W@}_%% pf\é@mple
SR ) G 21 37 T

H), 3178 63 31+€m 26{)3354Né 7P.(62.1 IBx&5p1(é J50.39-H51 X8 438d,NeBI73
bi c cl

Ho, 1 Eiy TR 48 68 Hoat 4D, B afich 5 Sk 1 3. 8810, 203 e, 1 )
1
872(@)(@2-%%11(1? 1 ﬁggprgl cycwg\ﬂg%ﬁd(zaggsa%lﬂ%nder N2, the

m xture of product from7C (0.42 g, 3.0 nmol) was
treated with potassiumt-bytoxide (Al drich, 0.32 g,
3.3 mmol) in THE (anhy%@é@ﬂ—g«%rlch 50 mL) at

R L L mﬁfﬁﬁiﬁtﬁc\ﬁﬂémh ﬂ@ét[iﬁvioifﬂeoﬁfcﬂﬂgcﬂ}—QH_I_DVHOIO[Z 3-

Exanple 41IB (1. .5 mmol) and was added
mxture vvas stlrred Yﬂdii]_@ﬂt_ﬂéﬁ)eraturefor 4 hours

oo RBRERES s A lodte Nl LA R
tolu@ﬁhrsen%@%@moﬁ egrsa}ﬁago Ea@Aeh; 9MagH.5 nii) KO,

1, 0, 40 rovide the title conpound. 'H
Et()pﬁmiltpgb@ ﬂ/]-lizl() (@Q@D}m jent gmperature Bir (1 hoyrspf e pixfyre was

con%engrﬁtegirﬁ\s“ld%r# %ﬂc’ed% %?ur(e%o B% Pgthegmf énl:f_k&lill& (I[le\aRgbé@O MHz,
FD{@D) 61%118362 Jttz(mlz H), ¥R 46m( DREY, BI48)- 21‘602(11342&~IX RH&9)(s,. 3 H),
3.99 - 4ng(m 2H) 4,95-5.19 (m, 1 H), 6.83 (d, ]=3.39 Hz, | H), 7.22 (d, J=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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5- 5-

exo) - 8- Met hyl - 8- aza- bi cycl or 3. 2. |1 } oct - 3-yl oxyl - pyrazi n
WO 20071131886 ndol e  The product from Exanpl e 50A ¥@D0S2907/068930

0.58 nmol ), was coupled with 5-- indolylbor'onic acid

(Rsycor, 143.3 ng, 0.89 mmol) according to the

procedure of Exanple 9B. 1H NMR (300 MHz, CD30D) S

1.95 - 2. 17 (m 2 H) , 2Ei§n91621931 (M 2 H, 2.36 -

2.47 (m 2 H), 2,48 (m 2 H, 285 (s, 3 H,
3- b‘h[(exo)&-h@th%%-gaﬂcvcb[&&;wmmﬁ;ﬂbjﬁg_@_
J=.3.39 Hz, 1 H), 7.2 Hz, 1 H), 7.48 (d,
J=8.48 Hz, 1 H) 769? drotflgi 1,70 Hz, 1 H), 8.13

(s, | H 820 (d, J=1..36 Hz, 1 H), 8.62 (d, J=1.36
Hz, 1 H ppm I\/S(DCI/NHS) m 7 335 (M+H) +* -68 WO
2007/ 137030 PCT/ US2007/1088042& v anpl e 50C 5- 5- exo

- 8- Meb 13 )5 B @B RbiBinC3 QloR v 28 In @1-83add W cycI G120 8atarte

- HFTndote tosytate The product of  Exanmple 50B (170
ng (erdopTropind jAldash, Oreag, ddd mintofl), pras t@lplehesi Bfcbivire-5-

d d h, 100 .51. I
bRy PGS AEID 0 20 8 & 0 Faniihit B albashene! BUADLRLI AR P
azacﬁ@a&bok@m@ WigricH 88 1My X4 0 nfind¥Rénd BIRPGAMAGK €44 tgnﬂi @mmol) in

reducéd pressure to provide the title conmpound. 1H NWVR

THR @@hydvis, AlGBIORY nd.)2t embienptempeatyre forryvo days §he reaction

mixéln%\y%i %ﬁcix%@?fgd §§'§ jr:t)’lf: E}ddéxgll_ﬁl’z?s psurggsé %y%rﬁ}i%na(tggm%hy}z_bs’géz,

(“H25‘1 %ae%ﬁ S Hk(()'Q(ﬂO ] %2@45)1' ‘H NR@{ gﬂomﬁ Gibgon'(} 830 66 -
L. 91H)n 4802 9(89 2.19 ()4 Hp 2232 ((st HJ,:3122363 BB (m) 2 H), 4 88 6&7?@11 1

w0, B0 EE e Gara BT LNk T, T, €720, Y323} e 130
pn{igss_éjd“gmh) a7l P52M-AHY | H53I maalg, tos |ate Exanple 51A
exo) - B- Met hyl - 8- aza- bi cycl o(3. 2. 11oct - 3-yl oxy] - pyrazi n

-2-vl]-1Hindole The pﬁmollI £4§ om Exanpl e 50A (200
nmg, 0.58 mmol), was coupfedwrthn 4- indolyl boronic

agf ;gg@gginmmﬁd@a& ﬁigyckﬂ3&9ﬂﬁmﬂ izioaﬂ; eyriding- \tﬂ}lﬂhmdole

procedure of  Examp

2. 0nder P Ahe pyyyture qﬂ)the g’oé@t froz} Ejgan(xp]lf, 4§A|.Q;5{?1?13g5 H00 mmol)
wasgmggle& méthésﬁ%dmﬁ%&&ﬂ}g %gldgg@cgr %4?@) in%f;l ﬂz nﬁﬁﬂl)_gncgpdngsto the

proc(ddurel;mxaﬁlpmm lﬂNMR%ﬁO(KNH—IzJ@B);GB)F&I 71- +H)92 (m A1) 202 -
22{ o, 4, 2k 3 B 393 B30 DD, 4631 580K | EDEG S ehi=HES
Hz, 059, 7Ny, 3739382, (MR35 (dd, 1=8.48, 2.03 He, 1 H), 7.47 - 7.53 (m, 1 H),
7.58 - 7.64 (m, 1 H), 7.83 (d, J=1.36 Hz, 1 H), 8.15 (d, J=2.71 Hz, 1 H), 8.39 (d, J=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
-67-




Exanpl e 51B 4-
| 5-1 (exo0)-8-Methyll -8-aza-bicycl o[ 3. 2. 1l oct - 3-yl oxy] -p

wQ e@zilsr02e yl j - 1H i ndol e tosyl ate The product mT/U52007/06s930
Exanple 51 A (120 ng, 0.36 nmol) was treated with

tempﬁ;gzlnlfr%r}esﬁj i o I}{DW%F %@ﬁgcdﬁrqlapt()sn&- S @Odlg{l-ﬁ, CD3§D) 0
2.013 MM, stﬁm%ne(& W H), f3<92 Jzﬁom@ﬂ BH), ThaR 175 X5 une1 m,s@ 61 (d,
concentr at ed d’er reduced gl‘ essure to pro

1=3.03 tiel Hdrﬁbbim%l 40 (m, NI 1-3007 KBk, 2 H), 8.04 - 8. 10 (m > H), 8.44 (d,

i L Oy BN s

for @115%1\130% @PHCM 4.80 HLO: Z,853.98sH, 814N, 480 0Feurd: T 47162; H,
17 - 7.28 (m | H, 7.35 (s, 1 H, 7.42 (d,
6.38) 77@ Hz, 1 H), 7.49 (d, J=8.14 Hz, 1 H), 7.70 (d,

J=8.14 Hz, | H, 8.30 (d, J=1.70 Hz, | H), 8.67 (d,
J=1.36 Hz, | H ppm M (DCUNH3): mz 335 (M+H) +.
Exarrpl e 52 6- 5- Example 50

8- N

- %géé'.ﬂﬂ b U5 RE Date

2% Ll Heahst ' A E LA A -
| 5- T(exo) 8- Met hyI 8- aza bi c ycI o[3.2.1
]oct - 3-yl oxy] -pyrazin-2-yl]-1 Hindole The product
from Exanpl e 41C (200 rixan@lef0Amol ), was coupl ed with

88 dI I§) ! C. bdéF i "IIIfIO =¥} 33rrg,

" HiMe Ng tﬁ@ﬁu%ﬁz ofg%@a) frém 1703(?) 4 %?Blﬁnﬁml) \aashliaatea ih

- 2,26 (m g g gg
potagsiga t-buode «Afﬂnqh, P32 533 mmshin T(daﬁ aphydgpus 1ckvch( mL) at

om ol vy pa s o o8 v

was Hilde(ﬁ 163 I‘I(lﬁItUIS]WQ.S Sivretizit aBIhbiEI)lt femperaiiBe (0@ HHBIndnguenched

witigigise 2k The MR Ve @PSCITasgbang e teside bes Uiy -

ciuo%z[tﬁ%}a@nzgib %,,9%6 PR@% 2]}&&%1 | ?&ﬂ %2-89 ?ggpgg R\?\:O 4@() to provide

the fitdé btgﬂ%ﬁgmﬂf bnchmm MilzpOPgDB) 8 rri@:mg (ﬁLM eﬂmt :2:,511 350 (m,
, 0. n . 4

4 HpAdis s B o0 6n SR 55 (mh B0 08 b 6k Hz, 1 10,

8 4?@?Fepéé%§ﬁ%*§?%¢ﬁ@*?@8%%ﬁf?% 001 2, 14
(m 2 H, 2.16 - 2.31 (m 2 H), 2.36 (s, 3 H, 2.39 -

2.51 (m 2 H, 150 - 2,65 (m 2 H, 2.84 (s, 3 H),
3.98 -4.08(m 2H, 5 leg0Bs (m | H), 6,48 (d,

5459(e £ in/B ¢ $1-indlole
7, SEhdmodict Bpm Bx@olé aoAiqu' B8, 0458 minal), was camplediwith 5-

ind(‘)]l):rl]bbgo%ickgdid 2Rs|spco£ A3 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, ]=1.36 Hz, 1 H), 8.62 (d, J=1.36
Hz, 1 H) ppm. MS (DCIUNH3) m/z 335 (M+H)".
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M5 (DCUNH3): miz 335 (M+H)+, Exanple 53 eirda -N- 5-
1HIndol-5- | idin-3- 1 -8-neth 1-8-azabic clo 3.2.1

w@ewan3®3am ne Exanpl e 53A -70 WO 2007/ 137030PCT/US2007/068930
PCT/ US2007/ 068930 (erzdo)-N-(5-Bronop)ridin-3

-yl)-8-nmet hyl -8-azabic ﬁl I 0?635@ 1] oct an- 3- am ne
8- Met hyl - 8- azabi cycl o] 3727 n-3-one (Al drich, 695
5- {ché}@-Mﬂl@\h)S iRAGERLO[ I, 1trhctkmmrmﬁdimrzavland{nadélemvlate

accordin o the procedure of Exanp
D0 Rhe praguucofiEampra 105 koAb (BDO D s TpmisA oy

tom"(r??%ﬁg ‘%Q‘gm%glfysd%%r oa(}};gH %(&Fﬂd@%&%%% @Sﬁg%&) 1E|Z29

EtOM/EtGHUS, 4:3, 5 mL¥2at &fbikkt, tehpéaturd for 90 dyrs) The Al xtizg whs

. 7.85 (d, J=2.37 Hz, 1 VB (D] | :
conotebgeaterl/rrée(r gt pioRtye fo PER‘ZDHJE) B Tiesoamra N TERMR Bh M,
CDsdrbglag?H@s $1s %m slieRy- ?16 | 238 (H&EQ'H)lz §5@sZ@tH)C:z Qbor:ngw?(nil 2 H),

-"toslate pr od UCt O
2.52(-1567 (g, 2 H) 3. fmrsJ I HivasOtcotipB ém %Hr)rﬁ fhddl7e (s, bbir)o’hﬁt(d

1 S5 SEOOPSH Bt 10000 BRI PER ST 3L ¥ .

H), 8 he d, IJElr %mmnd 66 82 190,36 A1 4) (pAPAMS WCINEYRN/Z 335

reated with  p- t ol uenesul fonic acid hydrate (Al drich,
(M+mng 0.25 mol) in EtOAc/EtOH (v. 10:1, 5 nlL) at
roomtenperature for 16 hours. The precipitate was

col | ected and dried to give the title conmpound (99.3
ng, yield, 67. 2% "H NWRafng®B 1MHz, CDSOD) S 2.15 -
; 2,42 5.5 , , 6

BV et yloh-ha biovalal3 2s1 logto g lony evibing VI3[ a0l tggylate
(broad)2H) 654(d J24Hz|H),721(d
8.1 Hz, 3 H, 7,32 (d, J3.1 Hz, 1 H), 7.39 (dd,
8.4, 17|—|z 1H) 7Eﬂmplé’55&(m 2 H, 7.70 (d,
.d J 7 .7

I=8.5 ez, .3 "?1 18- 3 (uqflndole

0 fréaucanga&ﬁﬁ%sr Mkng rﬁgéd 53 @dmﬂw%& egmfwlm .

indcﬂy]bﬁronﬁmr:nrﬂ(mﬁlioﬁ 1438 rngH;) 88 nirfol) N,:co&izg@to thg prosglure of
Exaﬁgﬁg é}%f’ ?}Rﬁgﬁﬁé@%ﬁ’%ﬂgﬁ? 2. 7B B 1), 234 - 248 (m, 2 ),
2.5(#0 %tﬁg grlnsfgl?fﬁl ingé/ gs' diy: oy L-09-Heb iy 5 8s5233RiEY ¢p) 8524,
J=4.07 Hz, 1 H), 7.23 (t, J=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, | H) ppm. MS
(DCUNH:) m/z 335 (M+H)".

Ny
S

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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tosyl ate Exanple 54A (enclo)-N
(5-(1H Tndol -4-yl)p)ridin-3-yl)-8-nethyl -8-azabi cycl of
W(32®7/117®6(1 an-3-ami ne The product of Exanple 5B&I/(13%07/068930
ng, 0.5 mmol) was coupled with indole-4- boronic acid

2,525 PR P BTl R 107! (P ind | e €8 (Pl Bhbt !

H),i&@gf"gﬂ Y ﬁzdl }98%49 «d, UEQJW}{ZSO%WQ & 179@%}& L78:; 8. 30 (d,

2..30
J=1.H) Hz21 83, & 87 (CB I#) .36 Blzzll“{)w(ibﬁ/b%@)%m}ls}mz 33-‘6@/15“{%
6.8 Hz, | H), 6.57 (d, J=3.4 Hz, 1 H), 7.08 (d, J:7.1
Hz, 1 H, 7.15 - 7,26 (m 2 H, 7.31 (d, J=3.1 Hz, |
H), 742(d J7.8 Hz, 1@mg1zsag(d J27Hz I H),
Hgd J=1.7 He, lH)ppm NS DCJI NH3) : 3.33
G{Hﬂem Aol pin2-YIgKY 2

| ndol - 4- yI)pyr[dfn 3wyl)-8 nethyl 8-azabicyc|o[3.2.||o
ctan- 3-am nep- tosylat The product of Exanple 54A (80

rTg, 0.24 mmol) was tredieshplé $2Ap tol uenesul fonic acid

dr at Al d h, 47 ) H (V.
raeo :nhg “" &Y ’a;.:. f I, PNEREYA mg’lXOIe

Pr %'e,&s& Jﬁ%gga&\g%x%ﬁlﬂlee& og@c}%@rssqﬂmbg %é’&)%»'lb% with &1 €

conpoun
inddCEB@DhicScr] (Frontie? S@ﬂ:nt@ﬁn, 1431 1511 0?_893mm01)210¢£d(n|g]t0 5168

pmqqgure%f Aﬁ)}(ar_npé%g}j( “&N@Q@&%ZME%, @3013) §|)61 %’gdg % g&xy %‘2{)12 34 -
226’;§n 2'7Hg'g3(1d @%7%@815%23}_&‘)’3 a4 310§gm ?JH? 5133 k@:n'(m 1

H), 8.47Qd,(Je:3.0338z, 1 Hjg 7.33 (@, JHB,05 HZ,QSH)( @.48352]34nH2, H] 7|-9p (s '1H),

s2( Vi la86 Heab B b €51 bt BETL ) B NP g s 0

.20H20: C, 61.43; H 6.28; N, 8.90. Found: C, 61.72;
H 6.26; N, 8.64. -72 WO 2007/ 137030 PCT/ US2007/ 068930

Exanpl e 55 (er ndo) - N (SME&MOI
: c)i Il 8 3 %/?o%'}/?%graglngz %1]11]}9 flddik t%svlate

N (ﬁTe(plbhdcn QPEX&ﬂME)SQN(D@hfg- 8: zy In)maia mab Whte& wathaki cycl
013. 2.'11oct an- 3-ami ne_ The product of l e 53A (150

tolugggsulfosic apidimonghydiets Y t(ﬁldf%o$%%» OB rmane imci
Bt I@{,:c{()}g@&-hfvé §%l<l§3rr%l bg%t me}aﬁ%?@{fﬁ Mhed, OThd Wixture was

concentrated under reduced pressure to pmvzde 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
-70-



provide the free base of the title conpound (102 ny,

yield, 60%. 1H NWR (300 MHz, CD3CD) S 1.80 - 1.98
WQ 2007/23763( 2. 06 - 2.19 (m 4 H), 2,19-2.32 (mPQr/B%$2007/068930

.35 (s,.3 H), 324[s (broad), 2H) 3,64 (t, J=6.8

. 1 7’ v :

YL . a1
(dg Met?lylzsiﬂabzé chd)f 3. 2&3&%( ghond F}de@ic}rlzﬁ% thg, H)o ﬁmﬂ‘il) Mkcted
DCUNH3): m z 333 | e 55B endo -

+.
Wltillb*PMﬁEﬁ@'ldlﬁ":” -aming|{ g p.a gmrrﬁgf preprdngipdhe EroeF%lr%O%E&mme

20x35530 80 i 76335, 08, ALK SipaBeE b
S e DR A )
72 3bieat Enb 7o Dsie L lls ! 8514 CREad g Torit 5 i v
ooty SO 1 915, P

H, 3.78 (t, Jest 392[s(br6ad),2H5,

6,48 (d, J=4,1 Hz, 2§3 J=7.8 Hz, 2.8 H),
7.27 (dd, J:&l 17 30(d J=3 .1 Hz, |

(enéiﬂ)w-?s-@ﬂﬂ In of- 53R dlril-SJ'ﬂ)»-S Fncily1 8- &a@“@v&lm ﬁzﬁdbuanﬁ i@mep
, 7 8 Hy, 7.88 (d, J=2 1 H),

117HZ 1 H ppm JSIEL@QIJI\ITlB) "'mz 333

CZ%A’W? =~ uggl\?gﬁ_(leﬁé Q5 mgmol) yas poupled uith jydole-5-

boreﬁu@ﬁnd mﬁﬁﬂer 30 63, 193 mirholPadedidingNo the frodedurx afiPt2nH6 9B to

eno

proyige @zi(qerhaﬁq didhoHileerypoundiE? mgovickl yDompyrhish waglrgaigd with
p- to]ll%gg/s%ilaﬁucat%ld lﬁ@é g,pll‘ahgg 77\'?%% f?lﬂg}%) 1ﬁ'ﬁt5 CFE‘{GH. @t €0:1,5

mL):eﬁl:I@d;rﬁ dertpdridutenfer pH bdmretTtmfpre@mt@iNas ﬁ’d&le@&ﬁ&nd@ne(ﬁ)tcﬁ)@ive the

titlegpmpb e (15089 E a7 8 bt BIb e ORB B D500 4 T 0 (m,

10U g 0 858 SAUPRADA 69, 0 (093 11D

3.9jst(brobd)yari); 636i(d, J=22} Fig,1 B), T 2ind) J—& hHEt UBIGJH?GI , ¢v3.1 Hz,

1 T
1 ] e B de e AR O B 8D, T QRVEBs R T 26 @
J—IOPHPQ) g sﬁﬁ(g{wm oAl ?lﬂq 8, 9:9{@ J‘ﬂ-HI-MWH_/ﬁ%Ql MfBDCI/NH;.,) m/z
a0 G

3337MB4Y( s Anal. Fp] cu&t@izt"or §é1tsz‘éd§ SO(ZHa}'J,aSA 288:@: Qbﬁé H, 6.32;
6 9 , - 2

N, 5}235 gmgé 5‘2 Gl?gsﬁk@% gﬁé 6 17 (s7 Lle) 78,550( Ens, 1

ppm ©MS DCIINH3): mlz 402 (MtH)*. Anal. Cal cul at ed
for
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C22H22F3N4QL. 30CAU4H4: C, 59.15; H, 4.96; N, 7.61,

Found: C, 59.29; H 5.07; N, 7.37, Exanple 57 5-155-
W®G2{07asme0 - 8- Met h | - 8-azabic cla 3.2.1 oct an- 3P¢DKS2007/068930
idin-2- 1 -1 H rolo 2 3- blpyridine tosylate Exanpl e
57A 5- 5- endo -8-Meth I-8-aza-bic clo 3.2.1 oct-3-10x
- idin-2- 1 -1H rolo 2 3- b 'dine The product of
Exanpl e 9A (200 ng, O. 8@xam 13)5,4 was coupled with the
product of Exa g, LO nmmol ) accordi ng

dx A et vl Bpzabesloldel. ﬁtan—ﬁrar@gnep—
corrpound (190 ng, Vi eI d Z H NVR (300 MHz, CD30D)
8 1.93 - 2,27 (m 8 H), ééég-%s,SH), 3.20 [s

(broad.), 2 H, 4.69 (tg g&_@ Adz | 'H, 6.57 (d, J=34
e L H 739 - _

7. 48 2 1583 (d I=8 5 Hz. L
(m t ¢ 55 Dlotian-a

(Nﬁﬁ\f%%d@% a“@%k%“??ﬂﬂ.en%o -gﬁ%ﬁ‘rﬁ% BB e
borohicZacld (:Erbntiierj 50 mg, @9 hmrol) accbiding toltie ﬁroBedubélpBExmtnpie 9B to

t | to Th duct of Ex | ¢ 48A (80
promgﬂith@ﬁ@gtcwgwﬁ)@ggn&&%ﬁgg’& ( P%%&r@@ﬂgl 78-
1.96 (%105}1%82.(»{;% a é:Qnrr‘bl e ?glge%'pseéggture ()r' D ﬁgur"s,%{é)\éd)’z
H], P68, p'dziﬁﬁ K130\ 6.87 (dyas314i M1, dridy) 7808dd dr=7eldHi.0l Hp,Gvlde7.26
o 3t 4 BT 8 0 el e AN, g 0

4 WD 2007/ 137030

R %}?%'ésg%oé%ir%”r#%igwf )

62 (d, J=3.4 Hz, 1
H, 7.23 (d, J=8.1 Hz, Bxahple34B7 (d, J=3.7 Hz, | H),

feng?g’ E]%:;f_gggﬂgléd 1834§~§81 1@11}3 gén 3&\[1 '-é—m%l‘lgé %zé?l ﬁ:dygioﬂaiﬂqgta%—ar;%me -
8.56 (d, J=2.0 Hz, t%f;i'azte(d J=2.0 Hz, 1 H ppm

M5 (DCl/ NH3) : m z 335 Anal , Cal cul ated for
C2OFzanadict ofi ExampBSddo38ons24 r@nOQNfgltreamd wigh p7; N,

ronugfesgifon 80Ty ac Rpdh 47me 05 a3 s AP HIBERY LR s
mLyithodm témpdrald for 26 BO&s. Tiestrbyigitato sk Odslldateﬁ(hmd)dned 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 (1, /=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, /=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, J=2.4 Hz, 1 H), 8.24 (d, J=1.4 Hz, 1 H) ppm. MS DCI/NH;): m/z 333 (M+H)".
Anal. Calculated for CyHz4Ny1.60C;Hz 058 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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Exanpl e 58A
5-(4,4,5,5-Tetranet hyl -1, 3, 2- di oxabor ol an- 2-

WO RgornsioBo n- 2- one Under N2, 5-Bronpi ndol i n- 2- oPET/US2007/068930
(Aldrich, 2.11 g, 10.0 mml) was coupled wth
bi s( pi nacol at o) di bon (Frontier Scientific, .3.05 g, 12
mml ) in the presence of KOAc (Aldrich, 1.50 g, 15.0

nmol ) under the cat al ysiEsa@hieR3CL2( dppf) - CH2CI 2
Al dri ch 16:;, 0, 23mm| [ n]anhydr ous di 1oxane

en

reacti on was corrpl et ed i @gcooled dovvnto anbi ent
tenperature and dil ut ed Et OAc (100 nl). The

m xture was then vvashecE I@g Ane (2 x 10 nL) and
d

ey -aza0] F Aoctan-3-anine

3 72‘ /(?’) Q%QN%%%’S %},}S ( fjot%o D§) Hﬁéﬁgﬁgﬁi gﬂ?édgmlt_% in@bgaﬁ

bordns; ac2d Bronter SBN(dg, Q]%nﬁldl—}zaccdrdﬂ)g toThe&s@rocednré &t Emm;ﬂe 9]3 to

provile wBe aher e Ak o Hﬁﬂﬁéﬁ(&o‘@% o505 TR 30 M

coﬁmvs 1080”‘1 %sgin Qrmot '0@ 3-10N8, ﬂbezﬂgw ozfﬂﬁara;s%ea H),

nol ), was coupl ed vv|t 't he
3. 24o[fs (E»aalrplZé{)SBM (t2.6=@6 8z, 1LHY 6rd¥old) J»%ﬂcéﬁzdl Hg % bS t hél (m, 1

0 D505 TS R 1), RS b s . 20w,

+2 ,206-215 J =2A

1H@9%Sﬁ)(lyﬁi@ m/zaaﬁflmm) 2239005 %3 H)’(ms. 20 e

(broad) 2 H] 4. 67 (t M 1 H) 6. 96 (d J=8, 1
Lad% LA ety

ine p-
L

350 (I\/H-H)+ 75 V\D 2007/»&, Q@O PCT/ USZOO?/ 068930
Exanple 58C 5- { 5 %endo - 8- Met hyl - 8-azabi cycl o]

3. JLheipreduchpl Brapg v Hy 9 mg,@szmnql) wiaelBpated with e
onBhSUE 0N 5, DR ol BOTBEROATE (25

mlL p&irforinsapeauat for T6 Ghin2 O{eirecipichs wad cotipeted3indwnikd td give the
Et OAc/ Et CH

iemprouna (13712816 vistd S0 e F SR A0 Sstz FBERS Vo & m,
12.%’_5,%3:2_ g, .ﬁ%‘i‘? tg%lgs mtzz' ?8%3011%9&391:0%)09 His, 42'(§Iﬂ~4 1 Hz, 1
), M2 @RETE 22 :HH)  B2BGId9:8.2, 1] fiz3) 8D, 7 3@1@3“@ MHZ 1 H), 7.31
P B Ak 150 1. rdle At Ta eyl m,
8. 17](':(12 . Z't@{ezdllg-ﬁ)}i%ﬁmMQ@dW"@z M3zv8a9)" ( Mk, Calcddda for
CoHagNy 1 40C;Hz035-0.70H,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



C21H23N302' 2. 00 HCI . 3,0 H20: C, 52.95; H, 6.56; N,

8.82. Found: C, 52.67; H 6.47; N, 8.62_ Exanple 59 5
W@ 2007 (1&106®) - 8- Azabi cycl . o[ . 3. 2. 1] oct an- 3- yl oxyP@yUSZ0TIO68930

2-yll-1Hindole bis(hydrochloric acid) Exanple 59A

to prpvits e s 8t Biitiiecsnpitt (T AR 20 oy i) hRE
mg,d. @@nﬁndlﬁwaélth@n eRkd with fRABNERQY$12 xihgzﬁ @hﬁﬁdyl@ OBI0YBIOH

é was added 1-chl oroeth
(v. 182 Banlod r@pmdameeram ﬁnruiéﬁloulzss?s‘hmrecmlt@temﬁyltereﬂr?@d dried

he I t
o 5l SPBgIAFLE" b8, 50 el o At choph B -
2. 37rtﬁt hem,oj 42- sy @@Mm, 4/@,53 Ht) I 3.022@(tabad) SHHE, 4.80-4.90 (iin 1 H)
en concent esi due was purified wth

6. 72&&«%@&@@%%91 Hyn? 4§r|7' 58 émgglm( R 2~ RSAHE-RHBHBE (5.1 H)

1 1t C 80 nm,
R L NG A A R e s
(“22}&21F-§I\I4041 BAC A0, H,:1@, 39 5; 2, 4196, N47 85, Fodnd82C,(59.29; HHp,07; N,

7.37 - 7,42 (m 1 H), 7.44 (d, J=3.1 Hz, 1 H), 8.03 -
737813 (m 1 H ppm M (DCI/NH3) nmiz 241 (M#H) +, 239
(MtH) +. Exanple 59B 5- { 5-[(endo)-8-Azabi cycl o[ 3.2.11
oct an- 3-yl oxy] pyridin-2-yl 1-111-i ndol e The product of
Exanpl e 59A (180 ng, O. E‘mzniﬂ.b)_, was coupl ed with
| 4 ...Q.

2007/ 137030 PCT/ USZOOBI(ﬁﬁg%QOSM[}ﬁ@VI de the t| tI e

conpound (120 ny, yie 199 . H NVMR (300 MHz,

CD30D) 8L77 -1.94(m2H),1.96-2.07(m 2H), 2.07-2..30

(m4H)346- 3.59 (in, 73 (t, J49Hz I

M. 6.51 (d, J41Hz§1?3%ﬂ‘——§i%6(d ==3.1 Hz, 1 H),
5. 1‘7.3«-!39:((05145 -M3th§l- Swazﬁrllncl\ﬁlo[ﬂz iHoct-3- vﬂ&vﬁ-@mdfﬁ& B} AT phrrbib[2.3-

7.62 (dd, J 8 5, 1.7 Hz, 1 r% .77 (d, J==8.8 rz |
H),803 J17Hz blpmiding 17 (d, J=2,7 H,

I}égo%t: %‘J@pl%ﬁé§§@ mgt'\/g EQ’ ?m?lmg‘g:loﬁplg@ taﬁ tﬂ'éptfoduct

of E—xiﬁpleﬂﬂo‘l €440 ag hy@ rmoedl) arcbrligciodhe fﬁlmeedwe)dﬁﬁxalmﬁe 9B. to
proyide e il compo A S0 mE A %8 hSRR (HOUEBee CPROBT 13} 93 -
2 2Pk AT, BNF3 (S SRS P [sQuioRh.), Ll 0o, /BA Hz, 1 H), 6.57 (d, /=34
Hz, 1 H), 7.39 - 7.48 (m, 2 H), 7.83 (d, /=8.5 Hz, 1 H), 8.25 (d, J=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 (DCUNH;3) 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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precipitated solid was filtered and dried to provide

the title conpound (130 ny, yield, 79.6%."'H NMR (300
WORW71€D3OD) 8 2,09 - 126 (m 2 H), 2,28 - 2. 4PGr/{|83002068930

H, 2,40 - 2259 (m 4 H), 4.02 - 4.23 (m 2 H, 5.02

4. 94(Gn 1&%)—6 3 &T‘ZJ-“B]A hY, 1 ﬁ}sﬁﬁzs(@ J=]8‘i3H% iﬁi—%i 414 g13 ‘}%12 1 H),
7. 56|-Q)1g1 ES@ 3(1de, UI:IQ 1 @, 8k Hz;LZ H)),, 7.92 @ J=3. a Hz) :1:SH)18 36 (d,

2355 % @)H;% 3ot Ao HET . B77 G B B phiBo M W )

m/z 335&\4H2Q* Apal. ﬁl%ted'for@ﬂﬁgNN) 130.(161,56908d 11,6: c 61.81; H,
6. 37; 9. 95, ExanrpeﬁO(lessé 3-(6-

6071N= |Iﬁ&élfwdlcd¢311%ﬂsl5o‘32 N3 1g#Ph | - 8-azabic clo 3.2.1

octane 8-oxide 3-Chlorobenzoperoxoic acid (Al drich,
70-75% 240 ng, 1.0 mol) was added to a sol ution of

product of exanple 9% (3¥323mpr.581.0 mmol) in MeOH (10

rrL). It h stlrred at anbj ent tenperature for 4
Stlfe R-Meth : valol 32 d dootang3-yloxyinvedingd-vl}indolin-2-one

pr epar ative HPLC [G1§@&dm’%@lg‘é$mg§terra(c) 5 um 40 x
100 mm Eluting Sol v O (0,1 M aqueous
amoni um bi carbonate, adjusted to pH 10 with amoni um
hydr oxi de) (v.10/90 to 75/2 r 20 m nutes, Flow

rate of 40 ml/m nute, é@ﬁ%@%‘g set to 250 nni.

The fragtd £8S - PitdhdiOMaArs 3 AxhBtolah By MBElIE S dheCt ed

and concentfrated under Treduced pressure to provide

t héjndet Ne, eBrgpanindblindBonergldyiclei2d] 1 gnozp@unoi)waﬁmums@@mh

bls(wadquﬁ% (@rcgmﬁﬁ Sczex% fg% 3 %@gg 1%5‘?1‘[&%% in tg pﬁesérﬁze ?%R]&A

(AldHéh3i blaH)g, 15 bhinmd) 512de€ the oht d@dclg(gbopf) CHE, (A1dribr316B

7.40 - 7.52 -77 2007/ 1
mg, ﬁ@mms@owpbﬁkgwloxw (Aldaich, 50 Bd) atlRh °Q fg.15 hogrs7 ARer the

gl oo b e i i

EtOAME H)G‘ mLEXHI‘mhﬁtlﬁ& whaRthzh waSh&r wrtB bnﬁe (Zl)H-l ¢ ad9land® corcentrated.
din-3-1ox -8-neth 1-8-azabic cl oct ane 8- OXIde

Theé@ﬂdﬂ@dﬁﬁﬂ&ﬁlﬁ@éé\flw‘e;m%tegrapleww l%geliﬁt%mf/éwxzw, gl © 1

ml
R e MR LR o @ O A P YR GO0 Mig
CDKHBD 1.84 (g, rléfH)a.B Sty 2t GBmeqnghgtﬂlﬁg IfH} 745 2hOUT S (m, D)
S ' s dir rifie y preparative HPLC
PP“’[&%-J&@N)@% 28‘5(@#@“@ 5m 40 x 100 nm El uting
Solvent, MeCN/ H20 (0.1 M aqueous ammoni um
bi carbonate, adjusted to pH 10 with anmoni um

Example 58B
5-{5-[(endo)-8-Methyl-8-azabicyclo[3.2.1]octan-3-vioxy]pyridin-2-yl}indolin-2-one
The product of Example 9A (200 mg, 0.80 mmol), was coupled with the product

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 (t, /=5.1 Hz, 1 H), 6.96 (d, /=8.1 Hz, 1 H), 7.38 (dd, /=8.8, 3.1 Hz, |
H), 7.69 - 7.80 (m, 3 H), 8.18 (d, /=3.1 Hz, 1 H) ppm. MS (DCI/NH;) m/z 350 (M+H)".
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hydroxi de) (v, 10/90 to 75/25 over 20 m nutes, Flow

rate of 40 nLlm nute, uv detector set to 250 nm. The
wo e@cti3as Wi th higher rention tinme were col | eR€ BUSBENT068930

concentrated under reduced pressure to provide t he

title conmpound (110 ny, E%&fdlg58@1 5 0/4)."H NWR (300

M—|zCD8CD)6196-2‘07“"” ,219-237(m2
5Hip-[(endan8-MethBHB-arabicy byiidi

H. 3.24 (s, 3 H), 3.47 - 3.59 > H. 471-481
(m 1 H, 6.52 (d. @é‘—%—%ﬁ%—\l—éﬁ——“d mocmd727(e| J=3.4 He,

| Hbhe plodét of Fﬁ{aﬁﬁ.ﬂé JIBA ?8 %(7 2¢5ﬂmﬁcﬂﬂwas]t$ea5@d @111? pHz, 1

H, 7,80 (d, J= g&l 1H,
tolug]egmlfc{r@c acgd:gloyolp.}idratp T|s§)HpIr§ (Mgnc](l mg,“-(m nw;oj) ®50

ORI (A ToR BLAS i apersug e d Qhous, Trsaypiginst fold
was ﬁZter)eld}antl idrikedh d:oﬂnevide ittfd mwmqﬁuﬁ& €100Thg, yeladicd%nfH NMR
e 59A ), was coupled with

(3003 MHZn@&sOEJ %é} P oA (R B 2510060, 3 58 1rrgD, 6,975 4.08 (m, 2

e e T
), O 2 B L L P O PRd e R 18 TR & b2 ¥ o
2 HY &5B S(d,n[“?.monl,an);%he MS(H)O“I/EIH;,MA@SO(M»Q@) MhalECAkiREEd for
ngl vent Qrﬂ‘ﬁ?\l O, cont ai ni % 1% v. TFA (90%to 10%
CaRpyOps0 QG o255 . 6P0uY. FEP vl Sk H, 6.47; N,
gepdetector set to 254 run). The fractions containing

the desi red product were collected and concentrat ed
under reduced pressure and the residue was stirred in

et her/ethanol (v. 10/1, 5 niL t anbient tenperature
for 16 hours to provi d@_ﬂﬁgl)_eg%“ e corrpound (80 ny,

y| GBQS f?egldg?@quaEic%3 rrflﬁg Rtal¥HZyio

490-502 (mII-Diﬁﬂﬁ.d_DZMIBBQ 1.02 Hz, |
H, 7.25 - 7.32 (m 1 7.34. . 7.39 (m | H, 7.43
_78 WD 2007/ 137030 Pd%%%sgso (d, J 3,05 Hz, 1
H, 7. &m@ 2. taml, 8. 99,
2,88 HZ. 1 H). B8,

J= zromsohgmnpfme mcwsﬁ wiﬁﬁlés()%ﬁrmg 2 Bomn gy anmmus

el B 96 SRR i
(Ai(ﬁchmﬂéanﬁ?az ﬁmnﬁai) G)ha mlﬁwfé‘a’bi Beatddao 3efﬁxx1fo@@§ ﬁ&:r@ -1k G%s then
ol.e his drochloric acid anpl e 63A

conc'(eggggt)ed gh% g:_s@fp (‘,\faé Iqi,lpte;i L 30y of methanoh Ads |S@1fl§0m was stirred at

65 E‘}{gﬁ% ﬁe Jridoc%é&?{@ gtgn'agedsgﬁ g%és%ﬁ%as}pﬂﬁ!}?é%H%ﬁro%atography on

silica gel (CH2Cly:MeOH:NH3H;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), 744 (d, /=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
76~



di chl oroet hane (25 m ) (anhydrous) was added

1-chl oroet hyl carbonochl oridate (5.54 m, 49.9 mol).
wab@7srsur e was then heated to 100C for 50h. PECT/WEE07/068930

then cooled down to anbient tenperature, 25 nL of

oo S35 e (0 S 3 O A0, BI85 17

. irpd1 0L h. hpmﬂ groap S 1), B a6 -
19!@&2&}?1 m )0 fzys(p(ﬁh Fgfg %%(g},g%l:/l)e,tl?ﬁ(t

J=4.9ilta, é Flobpd lﬁfihdf""’(lllgéz rlgH) 73?466{I€1df“”37151’}@ L HM 'Z\Md@%‘fﬁ $4%1 Hz,

1 VA5, ﬁsgs(ﬁ% i H) 7'-3]2 GRS 141%? 7]77&)?1 &7? afM ), 8.03

(d, J41776H£ mHj gHy7, (d?J% Hd 1913:3}3134 M5, (DCTANE) nf/z430 (Be-H)J
3.0 Hz, H) , 1(d, J=2.7 Hz, 1 H ppm M
(DCI/NH3) rT12 241 (I\/H-|—|)+ 239(I\/H-H)k Exarrple 63B 5-
5- exo -8-Azabic clo 3.& §§@3lox din-2- 1
-1H i ndol e The procduct le 63A (0.24 g, 1.0
Mo b){5vids:dop Rl abticwtibfB. A Hoctad - viox viphtidinenyls - E-imliole

(Frontier, 0.241 g, 1.50 rmltl)l acgoding to the
procedure of Exanpl e—QMMd 186 the title conpound

( O/The pgodu)éé & r;l?kanﬁy?e %1 L1 21)"1&1%"\6%8( e oy 2)'\47% tre@@éQQ}h %(’1 (4 M, in

, 69-
dim@nﬁ'ﬂ- 23111&7 018] rmﬁb@) in E0489(5.0 mLSat (un'bzemt uegnpeﬁtlg"a fc(rd 0 hours. The

precgﬁi_@%eﬁigsziic%)ag%mgzeﬁ ahd é;ie& % Efé‘:’%_ﬁ gﬁr)e t?feéco!g?@ugd 6153‘55 Bela,
79. 6'0}2) H: hﬁ&R((g'@bO%ﬁ%dﬁ)jobﬂ@z 5. 2%6:211 27H)7§ 2@d,2 43-1(;18 2114) 2.40 -
2. 59Hm AT 08pra 2281, (DDINHE) (1, Fi 4 B20 I(I)vm)s*(d Eaahﬁtzel B30.42

(@, 4] D 5 3 Gtk B ok S P2 G 5157 Bl B0, 829

(d, J@J981 szrmcwm(ﬂ C= 2a;CH9 1T1i§l}a qoisqbc%@;mhge Ev38)*. Anal.
nmol ) wa reated Wi th Aldrich, 4
{‘alcmiatad ﬂqré};zdﬁneNg(g 2H0H - Ql &)Hnﬁbc; 58.08; &, @ab?/ dj;llévl?ound: C,
0 The precipitated solid was filtered and
57731?{[_%83]7 rr% thetitle conpound (0.20 g, yield,
64. 9% , 'H NVR (300 MHz, CD30D) &1,94 - 2.13 (m 2
H, 2.12 - 2235 (m 4 H, 2.42 - 2.68 (m 2 H, 4,09
~"4.37 (m 2 H), 5.05 - Bxeo@lg6d | H), 6.67 (d, J=339

(14%:*,5%8%5'28’2’-@21 31 Tevid Y A lvc?lam(i‘ho%tane

J=2.37 Hz, 1 H) ppm VB ¢B5] NHS) mz 320
\% . Anal , Cal
gg,g%;xlombzgzwroxam agerd Q@Idgc {]5?7% Aa,é4 gzl_g 581 t%%%s@dded to

a so%tiu]‘x%f%?oduct of example 98 (333 mg, 1.0 mmol) in MeOH (10 mLy}. 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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Exanple 64 5- {5 -r (erado)-8-Azabicyclof 3.2.11

octan-3-yl oxyl pyridin-2-yl | indolin-2-one The
w@e@daztodof Exanpl e 59A (119 ngy, 0.50 nmol), Wa&T/US2007/068930

coupled with the product of Exanple 58A (194 ng, 0.75

I or.di t r I t
(m, PR G CEER FE1-L Bz hERE 8O R 6 83t TR 08 48 Ty P .
szahéEYRJ%sSsz,l\m)B PNBROBICIANHD 186 35024y (m 8 H), 3.54
- 4.06 (m 2 H), 4.83 (t, J=4.07 Hz, |
E)|z’ |6 Ebs (g78 J=7.80 I(—|z | H), 7.47 (dd, J=8.82, 3.05
, , - 7.94 8,32 (d, J==2..71 Hz,
| H), 10.50 (s, 1 H) pS?%‘%%@T%CUNl—B) nmz 336 (M+H) +
(1 EEasiti8- 365-(3H-IadoleRigtipyiddiABayiby)ed-meBiyR 8 Jazalsit woie[3:2. Hxctane

Idin-2- 1 -1 H rolo 2 3-b di,ne The product of
Exanpl e 59A (200 mg, 0. 8CE-A¥EE), was coupled with the

p r % Brob@ﬁzo%ﬁ%ic%ci@(ﬁhﬁﬂ&rg 7095 %p 24@ niPT® |0)mﬁ’169%é§'aﬂ&ed to

e procedure of Exa B. provide the title
a sohnmpm)lﬁ pobd(8mf rmgamp]e@lﬂj('iﬂm@%o nlttllell)I\lVME(@d)()l OML). It was then

stlrr%\% zgn[g%nt terw}ezgt%fqﬁor Q%ﬁyr(sni{h%%)}_%t{on \ﬁaﬁsih?g&wuné ra_By
prep@ra%lie gl-ﬁqj(‘ El’i%o?l 9001111%1@ X‘%H&@ ﬂgm 40 4(@ 00 an5§1u(1ﬂg Salveiit,

=2.71
Me(SN 5 ﬁzoc(o IMmqgaatﬂzamnnomym bacaésm(i@; a«bﬁ%@fbtoaﬂﬁb Mlthwwnmonlum

bbb S sSSP BT dor

to 256 nﬁrgofhesﬁ‘a‘éﬁ_@ﬂsi with hixh8r RnfioGindRvede collRsteddind c@ncentratddunder
10 2 3-b idine The product of Exanple 63A ; Q0
reduped prass? Jo Riaide U CamRGHNE ﬁ’elodpé»cbu%lti T3 VhEx HAMIR: (300
7 f
w87 Toe & TP, FEES 181800 2 e s

J—»WB@RQ HZ2.19), 824 (5,13 PVR A73005Mhiz,, 2 m/mmey 8 15(m,11 B}, 6-52 (d,

2.18-2, 40 3
73 5, CB) 300 34 oot BT he 758 b, 280 Mo Bla 8% 1 e
Y/

H, 14 R L1, 86%@% 3 1y P34 R0 1 . DK R MS
(DAINH)FR/z030 Kei+H) H) , 8, 88 (d J=2,03 Hz, | H, 11.71

(s, 1 H ppm M (DCIINH3) mz 321 (MH)fi

Conpositions of the Invention The invention al so

provi des pharmaceutical ©GQuRI$esi ons conprising a

therapeutl cally effective am)unt of a conmpound of
% 8¢AAabiayclobhil fstd 3, piding bﬂ@ﬁm@w

accﬁgqtpara e%c?[a“ Shic DA 1589??5'55'&&8’1) C&&Epcohﬁﬁd 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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invention fornul ated together with one or nore
non-toxi ¢ pharmaceutically acceptable carriers. The
w@b@rsmoaut i cal conpositions can be formnmul at edP¢DUSHNANES8930
adm nistration in solid or liquid form for
I ti I r I e
(@, IR AL D, 1380 120 T (2 1} 2o R 5% 283, 118 1
(d, Jhe,lsequ 1@@@36@%71&@91&) ppme NS $DCLATH 3 arft SE(DI id or

| i gui |1 er, diluent, Ny
(M*‘Hérﬁﬂﬂaf‘?lénforguﬁﬂlwépg08 a(a ‘5%93@2‘%&%%&%% ?$5 b 755
FoulfR(E55h RusyWhphghycpegserve as pharmaceutical 'y

accéptabl e’ carriers are sugars such as | actose,

gl ucose and sucrose; starches such as corn starch and

potato starch; cellul ose and its derivatives such as

sodi um car boxynet hyl cm, ethyl cellul ose and
5-{ Sk b 03825691 B136). 1 POMHSL A8 IpREAEB0¥IN- 1 HBIdble hAdrbetiloric

talc, cocoa butter and suppository waxes; oils such

as peanut oil, cottonseed ald), saffl ower 0|I sesane

oil, olive oiI corn oi xadll bean oil; glycols;
such a propylene egcoI ? G such as ethyl oleate
and et h&ko}ﬂ_@-@@m@ﬁﬁn@bﬂﬁ;ﬁ‘%l-@gblagﬂmusz Blefan@s

nesi um hydr oxi and al um num_ hydroxi de; al ginic

aC| @2 sjtioget the prady@ o ExamplstldAi @- 548 P9d mmad) iy e s
dichzc%*)%{bl&%%z? ‘?rgz Vdﬁﬂrﬁgg%%s R8¢ RORSRRALE CE}HEE&%quaate (5.54 ml,

her non- toxi'c co
49.9 nitwol)c @h¢ mieuehyasthaokbatoh tb 40030 fos GDh.At waamdn wagiad dowmo

ambzeé]gar ate?%%ts ? llagféﬁf’@ A I err]lglfsi ug\ryfe?l,s ﬁﬁ%ﬁl }ggﬁ:d to reflux
for P& 1@&3nc@tﬁ?ﬂé@andﬂ&§§r%ﬁ¥ aﬁag ﬁﬁ%ﬁmnﬁe}%@a@%§ ohdflica

e present In the conposition, accordln
gel (CHRgHENMeO5T: Nehd{6k vl 9&0: RanFﬂé Shictgivg thb@lrﬂmbawpmnis(l 80 mg,

yielf 55 M B a0 %{%&ﬁ@fé Eggvﬁﬁét 217530 15 G2k,
2.0PS 04 ﬁéoﬁ)ﬁf) 058939 73 aRdy DRARRHRS 1 §H3T. '32’((1 Uﬁ@tﬁ}u ¥H),

paren ta Intra S |ntravag|na

7.43 (@itly Fe, |3t(bHeal Hy,, 8.6 o, d%ﬂ 17 ﬁz( 13 bman\ijﬁlb@I/NHlammﬂls
hucally or as an oral or nasal spray, The
(M*E%brnig%gﬁﬂﬁ erally, " as used herein, refers to nodes
of adm nistration, including intravenous,
i ntramuscul ar, intraperitoneal, intrasternal,
subcut aneous, int raa_rtEJSﬁJ]lﬂ@.ﬁﬂﬁj ection and inf u5| on

or T}{érlﬂ@étﬁl@tl&’ Eﬁmﬂlé @m {0.94 gpleo SAREIF wa uaqmsmm $Hthol 5-
emul sions and steril eigg)??v\ders for reconstitution into

ylb@peacuarséi (Fronsiet. 148 s 150tmmpk 2gpoding tedag Rrroéf?@re @%ﬁ*ﬁﬂé% 9B

I n WeQu
to pgbyideinb s EoRPRL DAL MIRE 39R 0 T RO [Rodymd, cBRIE
1 69r qml (@fe 19, Ysel-,1.9500Mmy, ety bage 2932y(@mlz H}Jmﬁde-rm’l (m an),
i ke, and suitable mxtures thereof), ve
4. 6%r {4§2((glua;|ﬂ)a§, 58Kd.We28i71Hz, 44D, 7.27 (d, J=3.05 Hz 1 I—% 7. 45 (dt J=8.48,

0.85 Hz, 1 H), 7.49 (dd, J=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 (4, /=2.37 Hz, 1 H) ppm; MS (DCI/NH3)
m/z 320 (M+H)".

Example 63C
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i njectabl e organic esters such as ethyl oleate, or
suitable m xtures thereof Suitable fluidity of the
W@ 0upa3iosdt on nmay be nmai ntai ned, for exanple, bRCT/H8200%@8930
of a coating such as lecithin, by the maintenance of
N . , he

‘ d?f 1nql l%po% ﬁ &ng’hlorlc

aI SO cont ai n adj uvants suoﬁ@s pr eservatlve agents
wetting agents, enuIS|Q¥|ng %gnts and di spersin

agdhe rodopkridiienmile o1 (e Bt THMmSN) Was Egadsh widlh S Al drich,
d |
4 Mql%alofkﬁneep £ Bwéﬁf) ﬁ@gﬁ@gﬁ@gﬁ@g%gt O?Hé %{?w%s}?éed
sohdswabﬁherad ank daaftﬂtotgma the kide chpahrsldOd@rg, lyield, B8 9P4)a B &IMR
i ncl ude isotonic._agents, for_exanp

(00 CRADY S 14 hi {rﬁez HD RRESPRLSTUOR NP ¢ e T TRt

4, 09t h:Fs”/ (ngﬁt}ﬁbk 85 PBARTER §8Y é{l OLR13G kieﬂ)bfz%gH}J =3 05 Hz,
use of del"ayi ng sor tio for

] H)eszaﬁpl'ze'zz @, mminlamﬁr(enbﬁy éﬁaﬁ’?aﬂe:i%(rd ’QH]) & 5m(d V+2.3DHe, 1 H)

pong EP QUSFR LA VElTEN, Kt 8, o o0 (g 0

58. Sb‘H”B%EbRUI@@@%ﬁn@VC 'S'StSTOaPIU%‘BBI Rrig.pgection. This can
acconp i 'shed by t'he ude’of a [iquid suspension of

cryst alline or anorphous material wth poor water

solubility. The rate of Eabsoigilon of the drug can

depend upon its rate of tion, which, in turn,
rraﬁ@@@%mpmww@ﬁ{;ab iﬁd@nﬁgﬁ)xﬂ%@w&@eﬂ&o@im-one

Al fernatively, dissolving or suspending the drug in an
oil vehicle can adrri nister a parenterally

admi,ni i

t hgﬂhg §6§uc?9f g{a %Kﬂ él I%uf?lg,ﬁ@ §d) 81'111’?01 wWhs ggl%:&léd Qlﬂhttl?e product

Ive conp an c aln SU pen g agent

of Bx@mpRX8M{194 n@é @%Mhﬂ;bl@@cd;(ﬁ“@ﬁﬁg&@mel prade@ﬁfmifﬁxample 9B to
pol yoxyet hyl ene sorbitol and sorbitan

prowd@t’r@ém;@pmppuwb( e myisdd, 89él‘VeDm H Wﬁcé@ %W% JNRO-Ds) &

13 R oE o eah 6o H; 1a0 2 A IR 2K 280 ME A T e LI 688 @

J—7I8ﬁ) Higgimpd.47aad, f8182np0s Hef { €Dt 7. V@ dmt(fnl bmi); ®B2 (d,/e2.71
npounds of the invention can _be incorporated into
Hz él@aﬂ?éﬁé&éé{bﬁpmﬂ%PM@Wéﬁ% @ﬁﬁéﬁs such as
pol ynmer matrices, |iposones, and m crospheres. They
may be sterili zed for exanple, by filtration through
a bacteria-retaining filExamply6dy |ncorporat|on of

oémcrt‘ Sf Ez? lél ?A (!de §1 t @@b %dﬁ?'v&’ﬁ@cb%‘[@@ '\a%%é’ prénduct

befor use. Injec e depot’ forms are nmade formhn
of Brianmpbe £ éh:’éuh@,t(leﬁ nmtol)l avesrdofg to e prdeadyrd of Example 9B. to

ProYigF PIeauls aasBhg B Vo, “ LR H MR (38R M DMSO-Dy) 5
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, J=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, J/=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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ratio of drug to polynmer and the nature of the
particul ar' polyner enployed, the rate of drug

w0 edogazm3can be controll ed. Exanpl es of other PCT/US2007/068930
bi odegradabl e pol yners include poly(orthoesters) and

{gﬁg%&?ﬁ@ MH@%EB» P?@@Iau‘ :{‘%ﬁ%y
m dhe emulusi cafrfscavxmla:mm(ﬁ)ﬂonm%ﬂ Mhml)/wasfcohlpké;i with the product

of EXURRFT A0S sy D app yAine it Bprosk e Ao Bafmale 9B. 1o
pro@%ﬁa@"tﬂtl@'coxﬁﬁ&ﬂi 1Q@nfg' H?ﬁl" 7@©WY‘HM?§L%??BMSO-DG) 5

sterilizing S|n e form'of ster
1.82cdhpbenta Bhe. m:cm tay2 He, wss@meﬂ, DH)di.Bpeb.36¢mi hH), 6.51

aa.griob, Col ek sl fheTanti: bRopks R AR T OO rlh 94 4

J=8 32 ¢l7, h?f)' 8‘]4@?& gkberagueqnsg s (8"@9)‘3'}@2951 H)SYSB]HSFINS Hz,
can formulated accordi'hg to the knovvn aft using

IH)sdlilﬂém,d Iﬂ]mmrl'éﬁrﬁ@%’ﬂ\iﬂa\)ﬂﬂzﬁh?g(lﬂgﬁhts and suspendi ng
agents, The sterile injectable preparation also can be
a sterile injectable solution, suspension or enul sion

ConpdsRion9 6t @ Iieyenfigg enteral | y acceptable diluent or
solvent such as a solution in 1, 3-butanediol. Among
t hd ha dewepiiambnleo perides harmpsentical crammOsitioRg EorEpisibRa

e SRR B Sl ARSI Y il i

phastaeentically htoepthblel dagriadr @he ompmhmma:bhmneamhﬁpt&ﬂdasf e
sal vgont or, sus endi ng nmedium For thjs purpose

invegfign éprapated feg?t B RN GRINGFpEN-1PXHE ph%&m@aewﬁkm é«tqeetable

carr{Ep) %he‘}fhaﬂh@gﬁﬁ@ﬂ 'Cglﬁg ﬁ&hSQQﬁ bt fQRnid foY ofE #a&jrﬁl,lﬁéf&non in
as oleic acid are e preparation o

solid n; batidifdres fo@tambmibﬂﬁgmrf arfosrebtal admmistration.

|str@ on incl e cap t,abl et pills,
el oot f iy 7 by B RS 2w
t0x19 rmgf@ Ecﬁldc QU0 Dr BluidRler] dINSA ERAD élﬁatfﬂg’%ﬁﬁeﬂ‘éltolﬁ f&nulation
'east oné inert pharnaceutlcally acceptabl e carrier
auxgdignhofeny tyed |&s|>memxtamte@ of matiredd whlgmmmwammwcaﬁy
fillers or exten s starches

P R GBI p G AP STt SPLES such as com
Staréﬂ #05cato BRI E@llulos@ﬁﬂd stalibgyatives ach @s sdiuRich@ek $metuoh

car box | cel lul ose, alginates, gelatin
celiw@swﬂwypqﬁhs@ ndipeibvese asefateopeydeseiiragasaity; maib)gelatm talc;

cocgaubmnt%ggtp& &gﬁgﬁg)ﬁ &/agéas\r/ 5L %Ch ag%%a‘}]'uls 15“0%%% ?&1911 %%Ff{]otv?er oil,

suc clhu ona 0 Or

sesdnBPdiQ@HvE bl i o bid fiybe@Chill, gl@Rls; auch aSprbpﬁaftaegyccaMters
sodi um carbonate; e) solution retardi ng agents such as
suclyag efhylj oleats yndgihy) Apirpishegss R Eriag agféltweh agmagnesium

hydM e@aaaﬁafpmalmﬁ)wga 5&?@? g{iﬁ ;r?gb égftef‘é%ér\g?tgﬁgﬁgtﬁrﬁc SHRE,
R.mgd':r&cs;bhlanhsetlsylcaﬁnoasi mcbbincnsphmd bbffartsohitibes, ak ayll aapther hon-

| ubricants such as
toxic compat% fubncants 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
-81-



talc, calcium stearate, magnesium stearate, solid

pol yet hyl ene gl ycols, sodiumlauryl sulfate, and
wOorRoorasm30 t hereof I n the case of capsul es, tabP@r/ESBENT068930

pills, the dosage form may al so conprise buffering

‘ | L L0 £ |
o Sl 15 OBRA, AR, Ay a0 ! <o
intrapeti@hedll yc tpialle $asusi pryvdess bmaelﬁs ondrofs)sbigaily @s aswsl dral or
nas vy G e Pt vanp bl oy S S Pedathtgmstaton,

inchﬂhﬁ% traPHbudiARMh ES uBAMn eran@ﬂafnﬁqst\%ntah sERAtdnRESs, and
she such as enteric coatings and other coatings

intraaalclulakngvmlomandnmfemphar maceutical formulating art,

Th can onal | tain o] ents. and n

a1 Deeal Efhnsticrs S tearr g bR o e GRRy
acceptiBlLHdr a0 h{ifebu o6 ﬂona@ﬁeou@Eeﬂﬁﬁd&r&n&ﬂsﬁérh}éns isfispangi6idati N

art of the intestinal tract in a del ayed manner .

@ stegle pavedess foaregongivntian lﬂ@rs’f@jéF Hjeawple enlutians obf
dlspf?\lgge?ng‘cﬁ% I%?S{‘émtﬁgf% fag{l]é:ougj QE H‘?Jus %331%?53 tdﬁ{x]&ﬁss sol@&qs or

1 oNnsS

velnarémﬂazlhﬁierv@ttd:rpéthaﬂi{ﬁ ;ﬁflyiﬂe(;ﬁtbmyer&lmm i Iio%fdﬂeﬂene\lﬁ‘ly@m gteurol,

be prepared by nm xi ngt t he_conpounds of fhis_invention
and wetfﬂcesfendtsasm@eﬁaﬁtuws herea, W@eta%}ﬁroﬂié K%wg B AlivRoIDER8 a

mjeaa%;wfﬁmg%»e% %ygh%yst h9l MERL, RsuRabit PRIk Hpred §Ofg£yu1gh

ent enperature but 1 qui
ﬂu1d1W&ha¢mn}ms&m mtbebeefnamHuML forienarhple, by énetuaem)bfr coating such

cavi,ty and rel ease the acti.ve. c ound... Li qui d
o5 503t B F6 AT BRI oA FAGBFARS S IiGF B of tsberdions) and
by tp@@ger@ggﬁ%tﬁﬁgl y acceptable enul sions,

m croenul si ons, sol utions, suspensions, syrups and
el |"I“>nemcommsmds parorlsq eontdie adjaeantyech @npmsmgt,wﬁ dgents,

id d t il t . ‘
et RISy TTIAB0Y PR BTG 2§ (IoBHSHE AT op oL RgIcR e gsfigp of
mlcﬁfor%hmﬁ{s by efhifed §){9{f&muk i@ eAgPMHdSanBiRchg@Mtesis foer S

such as ethyl al coho i sopropyl al cohol, eth

exapplebpralkess, (él&cﬁybutaménﬁteéol Brshig\Acida pechths llike. an be
demga%nrl[eﬁgﬁntf 8?%%% aré%ntg f%? g)&annpjl%gé}iga% ys%aglglﬁm gh%( ?cgé asnél et like.

Pmﬁh bhfptloﬁ of the 1gleétable harveicettsl Qfm canbél bﬁﬁx%ﬁfmmut by the
s) l'ycerql, -84 WD 2007/137030 PCT/ US2007/ 068930
usepé@&ea d g FUSPRPLIORY TOBHEIIPIS IR W TR stsrtptetnd gefdin

L2ty gy p AR O A e B8 o
the absolptide oddhedrag fionssubbutaseouset inamgluagmnmjpctmml'ﬁusf twnrh}p
acc%gglpsipﬁé Eg ? dé&gsg ,9? 1?;51% sugge\%seltog gl Qz sta{lfng\é(r) Qulnggihogsn I%aten'ai 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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Dosage fornms for topical or transdermal adm nistration
of a conpound of this invention include ointnents,
wW@2®ra303cr eans, | otions, gels, powders, sol utPORES2007/068930
sprays, inhalants or patches. A desired conpound of
traggdaﬁthl m@lﬁmtﬁlﬁs irerddm xed under sterile conditions
pharmaceutical |y acceptable carrier and any
neéﬂiﬁdll”gi @sé faranreesicdive disifibeiion, the aempobedsrafdies ingehtion can

bo ing8ieRfted nip HOL R ergf RO G RE s mp b b PaGmsmpgices.

lipostinied] dndtARrSepR&es. OThdyithy bawt@flidedNfor #nensle Uy ifthSon through
pastes, creanms and gels nay contain, in addi'tion to an

2 ba%tiawamw@% AEbYINCEmIOEALIOR\PE BiETilFINg aa¢niain thafprm of sterile
f hs,
sohc}’ feot acan @ﬁ]%]il rn%b'(l)::g: éh g@%?@la s?«%ggtz\jake[?%r sa‘?ﬁ‘h@ﬁt‘fl@r sterile
ingecghblemeﬁ;unsnhmemam@ bdbeetuedi tes, silicic acid, talc
S‘HZI nc axi d or m xt uglﬁqther eof . Powders_ and

fdablg R o Prasre Pade By fQriRe wr?%awﬁﬁ@ﬁma@c%ﬂrof the
T

rathnﬁdmg wspadymetesdhs ndisteant ﬁwaﬁﬁpﬂamlm eadxﬂmyteﬂpma kdty of

arogR b SRR D aBites S hsn Bioee Batie ey meis ind i

poly%rﬁﬁm@t@ﬁ) P&l peivianhdrRIe§d Dipottifecthble Thifulhd N 2R preﬁfred
i's known in the art, |iposones are generally derived

by efreppipgides e lundmgoms @ytmhigroemusiens vahighs argrompatible with body
tlsm#s posones are fornmed by nono- or nulti-Ilanellar
ydrated liquid crystals that are dispersed in an

aq e g edtEtsle Ermufions 0dir Bedstérilize@ W6 eain§de, 63 fitation through a
acceptabl e _and netabolizable |ipid capable of formng

bactPﬂfﬁdé@Wé@ frHigr sbyuReuporging ierdiving agenlsrip 8 form 9 sterile solid
comk)bém &1‘??5& lg@gxss%%tdq}r ﬁisﬁbﬁgcfﬁglbdéltﬁxgg;rase? of Bffier sterile

I nventi o
m;ecnakﬁsaredairmu%pmand utde |ike. The preferred lipids are
t he nat ulr al and syntheti i: phasphol i | ds and
phoypHak F(H’WPéF?&PPﬁégf TRBBI% Rerls)mgsiahleadpenus os plpagipous

susp%ﬁ%l&ﬁ% beBinaged tdfb ﬁ“dq{&;?id t'hgﬁﬁ grt %Eﬁﬁ)éﬂﬁﬁﬂi‘e ng%ér%eg PI

See, for exa escot
wettBigd geots, ant%hapﬂedmg Ygenbc a’ﬂferstml@nmbw\pmpa{anm aldb cal he a

Do I
storlg 11 e, SP e SUGFIT o Ron it FRr Bl e grieble

dﬂu@:ﬁ%‘ 8619 ent SRERYSa scﬁutfﬂnﬂﬁ nt ﬁbzﬂ&%dicﬂ h@m%iv%sthe I&% @6leiv¥Ricles
onpound is m xed under Steri |l 85 2007/ 37030

and Bﬂwnﬂsﬂmoa’mﬂ%@@ﬂoymci mateo,r&nmrtsrsoatlphdﬁ Sl end iisotdnficy

.acc ta | e, carrier d a reserva
sodiiF e s Rh I aPE 3B RS SbE RRERl TS ermpyed as a
solvehtdr meéﬁeﬁdmgmnﬁ BBckh&Qudidse By blaﬁ@ firk$ @il can be employed
contenpl ated as being within the scope of this

inclpding mﬂ@emc m@fue@ggaglycqud@ 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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conpositions of the invention also are particularly
useful, The conpounds of the invention can be used in

wao b@7fignoso of pharmaceutically acceptabl e sal t BCT/US2007/068930
esters, or am des derived frominorganic or organic

lactﬁﬁE's‘iii%rosé_ Eg‘?uéogé mmaaﬁaﬁ@%ewl&édla yn)%%&ts%@ﬁ gs sal ts,

esters a as used herein,” include salts,
carbzwmetbyllcdhdpseesl'gmsasageéhtmnpmgsmgfpmohﬁmum sucwbset @mdmdaaia,

1) .whi ch hj.n. t d
o) e e 36 Eviiol il G B g sl e B aeh o, S
carb@hatE HHRAS oPRFicc@ Wafch, ABINTPARd, %ﬁﬁﬁlﬂhcﬁﬁg Ud 58kl davbonate;
irritation, allergic response, and the |ke, are

e) Sqiuimmrﬁtmiiag egeAits wc‘h ap paraiva bl absption a@clelar@izrsma@h &, Quaegnary

arﬁl;?é%cg ﬁ/d?aé)l We&n&%%%etn a bslﬁ‘lgﬁ] gg ?CO 18 r's %t% os e

monﬁﬁbﬁrﬁtey\h) f3ofbets st 43 Maolil Bed BﬁﬂtﬁlﬁteQﬂaﬁ atdt} s tbag@lsuch as
judgnent, suitable for use in contact with the tlssues

talc, ploTug RS ca R ST GSHER. s Rife i A TroRicn el veols, Gsdibmy gury!
suifété Aol %zkﬁﬁl s tﬂéreg{]%‘fhg cea§99f]€a\$sulg£ b?&? fxx}c% é Ei? thx?@&a@é form

grmensur at a reasona
maymimrqunmbbuﬁbdnyg ageotsept abl e salts are wel | -known in

th rt. The salts can bhe ep ing t
1 Salh0 CPaRON oA R THET SR BF CPRIYED Ao toh and
hard fiffed SIS daBRIY usSRPAEBEEI MY sugaf ﬁ’sc%lalli‘ 95 ﬁilgfl hRBeddBS Sveight

function with a suitable organi ¢ acid, Representative
poly&my&nacgdﬂcplson salts include, but are not limted to

Dbt RS lfms ofIlels ofvass (PR FREAY Eafutes can be

pre pﬁﬁa‘dﬁbﬁﬂ[ édafings SRTINENN Sichfa9B@kRe calitaby SRNGHE: cobiBRNAIBknown
glﬁ erophosphate, hem sul fate, heptanoate, hexanoate,

int ceutien) Arpwhitioe iate Thay garoontismatiecomigio ppacfineagents and

f onat mal eat e,

can B R AL TBRI P OR) Bt 1R e R S Bh Gt Ronat o
prefevealidilye in $odroad part @Etﬁé imnéedigal et Bl dadyed manner. Examples of

3- phenyl propi onate, picrate, pivalate, pr op| onat e,
matgﬂp&%p gqléor eéqf}ﬁrp%rfegaasqcpﬁtb%?cgﬁfgtagentﬁ:ﬁggfgﬁ&e@o ymeric substances
and Waytamat e, bi carbonate, p-toluenesul fonate and

undecanoate. Al so, the basic nitrogen-containing

gr diomsposaionb éorqemiler whgiasl adidiiisiatiom a@mefaalﬂ§ Suﬂ;m\mﬁmes

.gl kyl, halides such ag nethyl and
whigh sy hequepares b idas &OHHPBH‘F‘EQ%HF%@RV? i with F%&HSEE non-

irrit§t i aAFerd bﬁ[%tagﬁbeoaddu%f‘gbbye 'ytk'ﬁ%?lyc@ﬂ?r éjéuﬁpwl oy wax which

at es; chai n [ "des su decy
are mhd| a&ambleahwmeany buchduod pichesly té:mmmﬁd%amirmerafmm nheh in the

et B LR P e P GT OHIEIED! Ui o - 86 W0
20Q44did 483H}e E&Hs@%?&%?écﬁﬁ%%%@ﬁo@fnc%@ PRAIBERicBN PEUEHBDIe

are thereby obtained
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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Exanpl es of acids which can be enpl oyed to form
phar maceutical ly acceptable acid addition salts
WO p@as3such i norgani ¢ aci ds as hydrochl ori c BCI/AS2007/068930
hydrobrom ¢ acid, sulphuric acid and phosphoric acid
tetraﬁ%‘aﬁﬁﬁﬂyiodi&ﬁ%l,%ogﬁth%’r%n_%%lﬁé_%' dn@ {6} &bid BRLE bEscbitsh, and
succinic acid, and ci'tricC "‘acid. Basic addition salts
mixiyzas theregfr epared in situ during the final isolation and

purj fi.cation..of c ounds of. this inventijqgn

P Ber e i R o beiionsan AR kg pbyprumsugh as
wettii dgefts SorhASieyifgl ok ASpérdendyRhRXdvitRtenart BV, Md perfuming

bi carbonate of a pharnaceut] cal | y accept abl e net aﬁ)
agent@at i on or with amonia or an organic primry,

se r .1 ar ] P ieal .

o U PaR o Rk bY By SAIRGRUA bf Bbbntpoyng of s
invenddn moBidbaivcle B, akles creamal WtidnggeB| b dens; selatibhs, sprays,
. tals such as lithium sodium potassium calcium
inha JPIEES- o desiled P RpRTRGPE t§e InysBtiams afmiged uader sterle

conclﬁﬁc sqgi!ti‘?a pﬂéfﬂfa@éd?i%ﬁl& Wﬁ%@ﬁgﬁﬁr 3 nrfe@&éuo;ﬂéservatives or

udi ng* anmoni um t anmmoni
bufferstas aetytbglrequiredi Miphthabhioybamdlatén, dirdephydyawimments, powders
triethylamne, . mi.ne

trimet hyl am ne, i et hyl .
and e Do Rl G0 o 0 i e et e Aevion
Or qRBiofhtABAE §Shsds fdtms’ £ gelstfay QbR iR AdMlioR B5& active
addi tion salts include ethyl enédi anm ne, ethanol am ne,
comgpwideiribis amvention, pnjpes! iadil megetabhelfapi, pils, avaxas paiffigng, starch,

oy By, EOR0 BBl SORBMRRR LR tieSenBRIonEE Rigcic

talc Biydiziat ¥zide| dt nvikM@esaRekebfICl ude those that break down
readily in_the human body to | eave the parent conpound
or Pawégistand perappgan qortsip e addifion forthe parerqunde af this invention,

L T R
or mktuhs b thest sibetafidesalSisydys et alditianatly pomberouedmaBspepsllants

of the ﬁorrpounds of fornula (1) can be prepared
suchyas CHUPRRPTPRYBRRMRANET onal net hods.  Pharmaceuti cal |y

ac a@{ah&’s &%P@f@ﬁ:‘&?d?l 1 (?aﬂg)%ﬁ%ﬁl‘#ni&%teﬁ iﬁ‘%ffi}ﬁ}é oEfig&&ﬁle&

by re lon 0O e conpoun at contains t ydr oxy
As ig kooypn wi thb aetclighsemnds @ gahdeylle derbexr Vitoint placsp ol fukddor calser lipid
acetic.acid, or with acid and an.aryl carboxylic acid
subsBiics S4PamsoRie el Y HORTY Bl HSkel o BHAA dguid orystals
RO S5 OSAL 185 081 4R Psintogiealy e ad
metgwhipakla dpidoapaide of fogmirpdippashesaphy te vssild The pugssntby
reagtion of the conpoun .W.th %@se %§Ch as
compPFIEDR 1 AP BINO™ ARATARAIL A PGS 19 Y5 Forpoynds of the
inven@bn, SXAMPAess, pitkdriatiRl Mnd thomlikslerhelRaRMbd 1ipds @R the natural and
cycl opentyl | odi de. They al so can be ?repared b

synthiéphiosphadipidstiad pbpsrbandylohlincaticcibing) wisdepasately o together.
h i i | lig i h
Y iAB04b ebimE b oS aflrBlnth SR BC Sk, fr < Oihfle BtElafEa,

Methoddinde 0By CV dlaind. XPVG 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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WO 2007/ 137030 PCT/ US2007/ 068930 The term
"pharmaceutically acceptable am de," as used herein,

WO 2G0ef13708@ non-toxic am des of the invention PEr/US®A7/068930
fromamonia, primary Cl-to-C6 al kyl am nes and

con@96R WAk ¥ phhmia@edtRall ﬁéééidiab@r@aﬁ%? and fny ﬁl%d@@?l%s&f/atives

secondar am nes, the am ne can also "be in form
buffers og psapelpnts.- Qehtbalnd fwmuéatt@@y,@weownws,mom@iemd solutions

wre 4 R R n6Th T hin AECLOHER T MM Sl

con@mlde@s cﬁﬁles et 8gh aré\ﬁmﬁeﬁiaﬂff uﬁdf@i conpounds of
formul a can be prepared. according to conventional

tT%&gmpWr?éélwwwowmab%éiﬁdaﬁrdte anm @éphasEycrically
accdptBRALRE esfel OB SAMRE H&‘i’%d%?ﬁ ﬁio?% (&r drgﬁf i acﬁ&s" The ferm
y react onpoun

econdary am' ne groups
“pharhatewtioall pacsptable salts, Bsiergnod pmides f agnsel Heyém antlyde satke,

i ihas P AIGES drmoR i St i o 'r%%@ffﬁﬂgie@mpe of
souﬁchrﬁedlﬁile}ﬁdﬁi%%' th 1k Yoracé BPIARAPIE whRE HR! SssBsSotuGRAE & lower

from cofmpounds contai ning the carboxylic acid groups
aninpajs wetla@utnmdu@foxmte icotepouraiengic tesipase aadtie lie, are
tri eth

compfenSiurénti f sl e AR i R o R o thsirantengieg

use.an al kyl amine, dialkylanmne, for exarrpl e wth
met hyl am ne, di et hyl am ne, bsjl per| dine, They al so can

be Thedyay '@@aﬁwméta@ﬂiwaﬁcwa ehralte cﬁrfp@mmtlwm sdits arhielcarg, within
the sscldg?of’@ouﬁh' k’:{eﬁ[caf: gllngn P%rforah% m c%{tgq)% i the %(s:slu%ls of

as ace

humany hmiilbb@xmhmlsamlﬂd)ut anm tagicig naittonaslldgideonse, and the
dehydrating conditions as wth nolecul ar sieves added,
like;Tand are eRFABEIT 0 Wellirt Tt bencdigiplotatie. Shapmseutically

accégg%glga'ltg PI&J \Uﬁlggﬁovfn? frﬁ&h@ bt aTHQ =) ﬁ%ﬁﬁ 4L g&?%ﬂggli? f/lm during the

ar mac
ﬁnahxsc]apbzahxhcbpmrfmdnmgbf the cbmpexd"rdu gf thedsveansien ohsapatately by

hose odrugs. of the cqonpounds of the
reacpp[ eP F'IS%%'IP?}PP 12 W*?E’?Hermgﬂ’éc §%‘g of sound
e??ésenthmﬁﬁf‘ﬁddﬁdﬂ staﬂp krﬁ‘:hfd@rbd’é%fe Ad? llﬁﬁ&ﬁ%ﬁﬁcéﬂté ate

I ssues of humans and |ower animals w thout un
alglnétiﬁ,lt’@ﬁraty aspartate, benzpale, mnzemfgulfonaets bonlfate, mngrate) eampikmate

C sur at.e vv|t rea ri rat,i o, and
camGRORRET . Pio R S Aot REo PRl R heRignSal
hexdnﬁ)‘é%nMn%at@,&@db&hﬂ&medh&ﬁrbﬁr@ﬂﬁeoh?ﬂ%ﬁlo'dﬁievil Vo to a

parent conpound of fornul a (1) or exanple, by

hydryaeibrysyifanate (ipsthigdate) lackie, @apéw't@ instpneswionpte, pcotinatie d-

neplfii e [ORE B ool Gt el RO B Gomace
picr&ie] pieslategpidpilonatefinptifiai, tafokd) ehio@hnate Bhtspves, Hlhhbate,

Carriers In Drug Design, Anerican Pharmaceuti cal

blcaﬁh@@?ﬁ: ﬁt@lé?ﬂf‘éﬁlcﬁomé?@'@rmﬂeﬁn@% (1987). The invention
|
o g&?ﬁ*@%ﬁsﬁﬁﬁ%@?@ﬁ? gto\ﬁpé‘ﬁ%i %eeqlﬁ?éi‘}?ﬁymﬁh Shd \ents as

lowbd AkyldaEdarseet aomethel, ety proids, aal bﬁ@ﬂ ohibaddsl 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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-88 WO 2007/ 137030 PCT/ US2007/ 068930 Determ nati on of
Bi ol ogi cal Activity To determ ne the effectiveness of

WO e@ra3m®ed at i ve conpounds of this invention asPCEHUS2007/068930
nNAChRs, the conpounds of the invention were eval uated

accordin h bi ndi ng or the
or d][géﬁ?l{) E?&Iﬁc)i/‘h?if%gg%% ObtA%F bi ndi ng assay (both

rremump&s of adids M’}Rh chi hdblﬂgl)oyachﬁb foan phaletdcagicatie acceptable
H - cyti si ne bi ndi ng assay  (neasur

of a4] 32 -
amd.aﬁ@@paé@lwﬁglyde dPONGERE agidt OSSP g{z?xw@f@ammw acid,
It

s U 2 AT 0 g ORI BB i
succBiawad, ang citikelabalr KJ, [ 3H] - Cyti si ne B| nding to

Ni cot.ini.c. .Chol.inergic Receptors.in rain,, .. Phann

o B pgSition alts S s pareranh piondng Gt drarisoRi oy
puriRERIR dﬁc%ﬁouxﬁﬁro? gl IRy r'eﬁ‘&mg aWa}HHXE}HE %d-c@ﬁ)&mang

were slowy thawed at 4 C, \iashed "and résuspended in

moig with wsmtsbbfbamcmas thethyfifaidey earbonate pigrdrBonale Gl / 2

v C mMT s-Cl. pH7.4 .4 Q).
phars AT BRI B 00 00B 8 1 B it OrEanigPEag:
secondily-o8 Yriigiyenihd OPKarmavaukical Redcksbptatith BRfs/ iNEMNd, bfiare not

Sci ence Products, Boston, MA) were incubat ed in. a

limitedried cationafrasedon sifali gretalper alislive satle Bictls wickas Ehjen, sodium,
potatsgg?ag%eh&ihho angr?ééﬁ{%g,%ﬁg L RuR s %&H% ﬁa;égﬁ&%}% ntdxic

in dupPki nseC|

quatdaiaey amedia aﬂdtahﬂné)ﬁmﬁ@ﬁlellﬂfngwrﬁm)n mtmltemyee.mrﬁmumd
radi oactivity was 1solated by vacguu il.tration onto
tetrggthyimpmariug), Fsthapias. C%lmpthéf}anan%thé@ew{ammwﬂ% hylamine,

d1et1?§%%&§f ghyimné':ﬁidrlge @hc%@as:"?tﬁer fréér§srean 9%8 4 @{ ﬁ'&fﬁ%% useful for

nstrunents
the fomphidéryofbass edilinon i imdludefethydenedmindngSBabolfngre, ( 120

. Cl/5.mMKCL/ 2. nM CaCl2/2 mM MgCl2). Packard
dlet%w BERERIPTHTS 2ALPRETFNSt i on cocktai | (40 AL) was

ad “;ﬁf’aﬁh WRtital bl Oaedrivd tu\é FRdreh MR tistdigof
a gg%égﬂrng TopC;clauntl(arl)%'r!ilgi%sp?érfyumentr The. (r?S \?al ues °

compenidsadttles mwcrédmb:yhxnlohydrnleratv I Eye eysdsm}udﬁ those Grapbishk down

maﬁ,‘éé&‘sﬁjﬁi S bl t%@gﬁ%ﬁﬁrpggegf ?on‘@ﬁc&%p%gh%“\;ﬁge@ff EQML LS of
phaﬂn%@{xéc*aﬂlzlag@éwﬂmmbn{tm edvrt BY I YoRBEBH fricNRle (@YLAC, alky

bi ndi ng Bi nding conditions were simlar to those fo
estefd-Goytor Gi evelopiliylipsiers. albapelaReto- Qnﬁm‘lbﬂ‘@tﬁrﬁ @ra@mf@rﬁ%d Esters

fromrat .br
of s R b sl 3nE B BBy L Modchie i oy oL BRI,
Phal‘fﬁac%ﬁthﬂiylm&@tﬂﬂe Biodrs Tiin e dpplehdud dnlcEHydrBM HaGhs b)Bx“eﬁMon of
KCI, 2 mMMCad 2, 2 mMM MgC12, and 50 mM Tris-d_, pH
the qompoqu th;)t contains the hydroxy group with acid and an alkylcarboxylic acid such
as acetic acid, or with acid and an arylcarboxylic acid such as benzoic acid, In the case of
compounds containing carboxylic acid groups, the pharmaceutically acceptable esters are
prepared from compounds containing the carboxylic acid groups by reaction of the
compound with base such as friethylamine and an alkyl halide, alkyl trifilate, for exampie
with methyl iodide, benzyl iodide, cyclopentyl iodide. They also can be prepared by
reaction of the compound with an acid such as hydrochloric acid and an alkylcarboxylic

acid such as acetic acid, or with acid and an arylcarboxylic acid such as benzoic acid.
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-89 WO 2007/ 137030 PCT/ US2007/ 068930 Sanpl es

containing 100-200 p.g of protein, 5 nM[3H -MA (25
w@tomei1030 Perkin  El mer/ NEN Li fe Sci ence ProduP€BDS2007/068930

Bost on, MA) and 0. 1% bovi ne serum al bum n ( BSA,

M I"ﬂhem@nﬁ‘ phBaafcentcal VA cepiibte rflicePak askd Herdnfreftdd to non-toxic
vol une of 500 1L for 60 minutes at 22 C. Seven

amidespf diq inyerdiendsrivehirpmansneniaprisey Codorbo alkal @mw@s and
s WA s, e PREL L AR i cn s

be im theti foae b M"D’t yr 6-wizmbesed|hatedstyble conining bnd difragdnanomntAGnides
deri\gl s fiber fi ter Ia es prewetted with 2% BSA usi ng

ORRMmenig, i 4piCe dr? BHPREENdes anb it to-fs Hialkbsrcgndary
amx&@ra'réj&'éfengg) ARded B Re E%ﬁﬁumﬂéef ﬂJr%uan(?fé;ag bWiptdhated™

i ce-cold BSS. Packar croSci nt
acccgdmg té toravenioonat mekiods.| Phard@cduticylwecseptalde dmides eac he prepared
|oactiyit¥ was det erm ned usi n a Pac%ah8

ﬁ°“‘r%°d’d%‘?ﬂ%f PR ASRATY OF SRRNAEE MU ETaNps g Tgaction o
comggﬁrﬁf i@t RO Br'nidﬂ:eg'%éuﬁ ®UhaRaen axﬂﬁ/dri% %ﬁ%ﬁﬁi«dnde acyl

Excels software. K, values were cCalculated Tromt
hahqlt’csegrouhhaigbt e thelvesrpf cPmpevtids containingearbeidic acid; gre:ups the

K - 3H] -. DPPB,
phargE R &l ARG Rler b7 PR ST e B R s - .
carb@z flicZacid Qs bPieayitdod2h@cdmpapt ant baaeketd, asiitaiagideda
the. 0 nAChR subtype was_ determ ned using nenbrane

dehyhyatingaggnt sugh g5 émclpli“‘éfh‘i pagbodiiaidp Ofﬁiaﬁib@l)@ diimistazoignangran

alkyli‘ ﬁxﬁﬁﬂ:ﬂﬁﬁ ]&%1&1@%&@%&%}5 dw}rﬁégr{]gﬂgﬁ&ﬁﬂa c@gt%n%]agx%%bgfp% g%r €

Theﬁhlsa csieb¢ pregared by?eact]oﬁﬁﬁf the |cum95unlf WiﬂS&a ﬁ'dfld Sudhttfsfsﬁrﬁmc acid
12 Nad., a2, and 50
and %wl?fa/w b@xgifpwe} syeh a&eyetw@@we AT wefa aaﬁd| a@fl.aa @rylcarboxylic acid

suctpe%nfeﬁ ;E?%l'{iglﬁﬁerqehgﬁﬁﬁrg Fg{f_}ﬁﬁs %ggB (lgﬁéj.n% %Q/g n%c%@d The
comﬂnﬁm)n @&Jtmmtauh_ab&)lpmxd@f |tlnﬂ:iu1batt'&m ih theafofrh wéh phamacentehily

5?3% | for 75 mnutes at 4C in duplicate. Non-specific
acoepiabif GIK&s determined in the presence of 10 gM

nE‘tIﬂh)é|tér}i§‘5}ﬁ1‘aﬂh£deﬂﬁcall?%&%tdb%r@éfiﬂg” B ErodR ”Cdeluk&fﬁe?@tg
on MIlipore | ti SCreenO harvest plates resoake
reprogents tbOS@%t@EquJ@f thgcampaekapithe énvention whshers, WIMSﬁlsdcope
i ce-col ffer a
of s§latidpdil i dsofeiy Snae I ¥ o BBiasliRith ARCsit ot ¥Bdpne
lowerinirh 81& withchOundat ussciWelreiatioh &l 1 41€ thsponse Ol the Rlte,
regression in M crosof@é%{ Excel or Assay Explorer.

Commenﬁ‘aﬁ@églt%feéswbt@mea@ e, eRé effesios forstheig intenied use.
ProddEDET i Bkt AR A B BaRea b vive o smrem somppindef
fornfida (m&opemlatwmdmmau:m&i dﬂeﬁmmtgadiis&abs@:m ispB&Vided in T.

Higuchi and V. Stella, Pro-drugs as Novel Delivery Systems, V. 14 of the A.C.S.
Symposium Series, and in Edward B. Roche, ed., Bioreversible Carriers in Drug Design,
American Pharmaceutical Association and Pergamon Press (1987).

The invention contemplates pharmaceutically active compounds either chemically

synthesized or formed by in vivo biotransformation to compounds of formula ().
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WO 2007/ 137030 PCT/ US2007/ 068930 [ Meth
-3H| 2, 2- Di net hyl - 5- ( 6- phenyl - pyri dazi n-3-yl)-5-aza-2
WO 2000n3730 bi cycl 012. 2. 11hept ane i odi de Prepar ap¢DIS2007/068930
[ Met hyl - 3H] 2, 2- d| met hyl - 5- (6- phenyl - - pyri dazin-3-yl)-5

Eﬁéa[ gl—l]azgglpg- t m% ggfé‘l]ozﬁga?ﬂgﬁvﬁ}fg' g(ri‘egsed in

acqorditemgidehd BfedtiobhadWo NEpiso athter cﬁ&}poﬁhﬁhfﬂus invention as
Preparation of t-Butyl

o7 rClRy, Mml}n‘iﬂﬂfm@wémwwerz exalugted @pcom%s/tﬂ the 4Bl 1
DPIH;&E&@%E’[B é‘ﬁ:ga{éﬁ- g/%[?géﬂtl%% wglfl%dlrgg dssay ik eaasglg o5 %f a7
NNE%?;@@/@@ Ikégrk?dén %1}1%3]91-1? (gt s%lmﬁaﬁgxé@y ?méa%uﬂ:?bfgxtlﬁjﬂ 3

inteReidrisy rvayi Gz wbmrpekibymediazdasaﬂ(eﬁ H&B)vg 17. 3 nmmol ,
Al drich Chem cal Conpany) in toluene (50 ni) and t he
m xture was heated under nitrogen at 100 C for 7

rPapeyssinctiggidar k mxture was cooled to roomtenperature
and the resulting precipitate was isolated
f i IBinding oonditenshesde wiodHieddram Hee (ra@optep damiibd%/ ne}aabreza LA,
under vacuum t ovi de. the title, co und .a
Dhapin, Sl eot St £ By hes Binig tppfibolneC hucein Rerpios it
BrafRidi MBS BYLUR 1 8 T Ménﬂﬁar?é/e hétMRadidhe FBHOaf BrRYminus

oh silica ge eluting wt acetate, to provide
cerchdidirh il ABS I Tngy Wfihmngt()ﬁ 12H) wggretSéJIde' thyavesdcht 3 °@1Wg$h656%1:

e B BN ) 2o o i (5 o RS o
mmwgm/ﬁ 1%1\42'1‘&& h\?eﬁwa The). s 2shied conbiiih® g0 ﬁomg or gmeln

was di ssolved in form c aci

and rﬂJ}S IEM%—"H} -eptisene (ﬁﬁmzﬁrmlnﬁwkm Elm/a\m}\l bide §ﬁnenceleSgcts
h
ostin AL anst oG b SR PRI, R 24 i 4,1 v

log-ANdtio Qe enttdtiahedf 4o eém}é@mﬂmre hedie ﬁuﬂuﬁtmn- sp e(nﬁc
urified by colum chromatogra silica g
bm«gpg wap getgimpinedhpitg presenceod |l|8 _}J.BKK.&-@HO ing- goqu rlagloactxvuy was

1501%){58 ég @gc:\}ugrg fi ft&ahoﬁlg %}Wﬁ&% Azss & Elof}]fte(r%seﬂ%gﬁﬁo% ?edford

A'?g@i‘ﬁ@ fa@tgl-\(idili fiftrafibin ap[ﬁrﬁus &’aﬁka&i Iimﬂlnmbgﬁ foﬂdhﬁ iCT)-and were
thes sadipripsdyUEpP o SRR DY Y Nar U Rt i mv
Ca('a?él rlrflﬂglalﬁéélz s c??r@ NI Gint P rsbﬁlﬁﬂatio??&'cﬁﬂaﬁ?@(b Eﬂ) was added

was conbi ned wth a sol uti
to aaciodralt indhidadangvity d@GmMNR RGN 4 Bhad TRETo OOEWL@%IQSTGhB

1Csq values were determined by nonlinear regression in Microsoft Excel? software. K;

values were calculated from the ICsps using the Cheng-Prusoff equation, where K =
IC50/1+[Ligand]fKD].,

[*H]-Methyllycaconitine {MLA) binding

Binding conditions were similar to those for {3H]-cytisine binding. Membrane

enriched fractions from rat brain minus cerebelium (ABS Inc., Wilmington, DE) were
slowly thawed at 4 °C, washed and resuspended in 30 volumes of BSS-Tris buffer (120

mM NaCl, $ mM KCl, 2 mM CaCly, 2 mM MgCl,, and 50 mM Tris-Cl, pH 7.4, 22 °C).
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fromStep 2 in dichloronmethane (0788 ng, 2.96 Mol e in
0.45 m.). The vial was capped and the m xture was

w@bdooms™3d o react overni ght at room tenperat urBCT/US2007/068930
Met hanol was added and the sol vents were evaporated

t ive 42 The produc b {
samp 35 SogtFing 004 oS p i PR B, S PRER
Elmﬁmﬁnmrmmeedeb PeddhclsnBosBS, ARRIRY0.( HlRineeaiih a[f)umﬁk (BSA,
[ 3H] - DPPB was evaporated to_dryness and_the residue
M1llm§,e H@ﬁ&g@l\déa were mebatedsip g final voJupe of 500 kL for 60 mmutes at 22

°C. ;grg\?enolo bt 1@:} WHcEheralohs bieicR %o&p&arghvm@ “cé%i‘édqﬁtd%hﬂca@e. Non-
per=injection were nmadé onto”a Phenomenex
speciBidding las detetrhingd & e prébifte afri0xM ML AmBobrd uslicagtiwty

s SOl VacHE: T BT BIGTIoeE GOIEEP s PEORen 92 S
usmg’g%%{i)git F es (ﬂcﬁarg(qns&xwehﬁ%ﬁaa; icer)agi dekdhen

ter an ase 0.1 /otI‘IHUOI‘O%CGtIC aci d
rapidiy rasat with thnL ef 1catcoh1 BS&V\P&Q!&BEI Micre$gmteX) reatnsillptian cocktail

/ m k d t
(10 Bt B A BT O B E UE sk
Topd‘@ﬁlﬁ@tu%ru%ht athel(], Mhhes Wie fi686hineNBy néfliHeat RifBsion in

% were col lected at api)r oximtely 14 m nutes
Mlcmpﬁ@xaﬁ AgffWeWt Kifvelies weug celshlaast form theE sisrusing the Eheng-

nbi ted i
g Gy SO MR TLIC B D IIGLG" 7 206 pr oof et hanol

(2 m) togive 0.7 nCi. Step 5: Determ nation of
Purity and Specific Activity [3H] -DPPB was assayed
using an Agilent 1100 series HPLC system consisting of

IHPpRHAT punp, an autosanpler, and a photodi ode
L—gp-ra"ng\}@g%ect or. A Packard Radiomatic A 500
r aq?I@]aDPPBL t H]QSGmtmdimléqﬁmnﬁebyﬁdazihé jr]PlS@za-z -azonia-

stem For radiodetection, a 500 nL flow cell and a

bws@ of 2 2 dilheptase ipdiferabipfing i ot 14CHR ﬁ%‘m’l?f‘ow% ‘fﬁ“?fm*?*‘éi using
LC nmob

e B SRS L R RS OB BB ass

Inc.MAG @IRgton 2DB). Pl ixts 4vebe tiiawbdit, 4°Thevasieddiane r@hmded with a

Poi?t%%t%&%gf@é%% Hobephess A aD BN NRT: M. 2
vﬁ lé j,\g%/i P@%taﬁd @g\gnl\ﬁg‘rg @&t pH 0%, BoE RSN eMdPMdiGition,

ase 1 9% trifluoroacetic acid i
conv@it@tiosnst t&d bompmﬁhhsentsmmg 102001 iig efoprozios tind 0. &40iM [1HH-

DR (o B il BAOY oAbt L e ingBhe in 339 (YT g Yook
for Ff.‘? 1&& 4140@lin H?‘]FHJaYe qflor{ sttt rﬁhﬂ?ﬁ'aé @ét&%ahéﬂ #¥8he presence

e speci activity was erm ned be

of 1@2}1M8m€ﬂ1ﬂmw¢onk1wmd&8mé pelioactsiéy pys colbsztecl@ni‘ddhpqsmso

Murggéelég "91?1.//(3(5)&(3 P Egit%g FB presoaked with 0.3% PEI using a Packard cell harvester,

washed with 2.5 ml ice-cold buffer, and radioactivity was determined using a Packard
TopCount Microplate beta counter. ICsy values were determined by nonlinear regression
in Microsoft® Excel or Assay Explorer. K; values were calculated from the ICsps using
the Cheng-Prusoff equation, where K; = ICsp/1+{Ligand}/Kp]. [*H]-DPPB was obtained

according to the preparation procedures described below.
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Compounds of the invention had K; val ues of from about
1 nanonol ar to about 10 mcronolar when tested by the
wQ 3iyAdMoB0 assay, many having a K; of |ess thanPdI/US2007/068930
nlcronDIar [ 3H] - Cyt|5|ne bi ndi ng val ues of conpounds
r bout 1 anonglar to at
TREINsis AN R P Yy FaLg: al ue as
blcxme@yuﬁ%EMe, 16&6&?@%&1@&8@ can be used in place of
t he Invention Conmpounds and

cobidotiyt-ikd)s?- éwqthbé ¥ G%Iéwylowrﬁlﬁ@nu%@rhﬂ 7g-azonia-

i S L i 98 ) S s

mmo&nﬁguﬁ@ﬂﬁ&&nhhgﬁﬁme&néhe i nvention can be used for
treating and preventing disorders nodulated by O
NAChRs. Typically, such disorders can be aneliorated

Step @%{gﬁg@n@ tmu}gg@%, ;@é-;' dlﬁhéﬁg g%df&ﬁg‘@ -3 B.adagenmal
| oun conposi tion
bicyolof 1. hemenmmzmmrboxewtmer al one or in conmbination with
anot her actl exanpl e, ar.t
Eharsetiee FByPREne: sl o SSRRe S RL s e
diazh ¥§ﬁ5ﬂ2@f‘l}h&9§[§§§§aﬁ5ﬂl@t‘egy Ifg 1 N8 nedS2 AldMA RSehiical

dition to a7 nAChRs ective co ounds wth
Conqmay) afdf3- cinlonoe@-pmnyﬂxmridame@ Ehibe, @ubmpésAldnsb Chemical

ff
ConfBS e PR Bl S b o EOURALRO Cor
daysS pﬁﬁa‘ dariethikiire whecoBla B k& teaqmm M thé fdsm'tfrng prefpitate
ChRs, and nore particularly nAChRs. 0 nAChRs
was|1$c@an@§y ﬁitr?éw@owwgﬁ a@thdvlu@mﬁe(lﬁﬁwle)rﬁﬁdmeé ARdyagasn in

t h f
prol Bk PPl AP & TRIREG 0Ly Rengcd
and Iﬂﬁﬁhﬁau@w puhgenbs h(ﬂwf‘mntchrd&hat}’g‘fﬁplﬁﬂi cgmlﬁéa:@mtelwtmgemmethyl
enhanci n caognitive function, includ
aceta@amrﬁgge ﬁ%’g?@ﬁl arrugh (O sialoned B B SBU): }}/ﬁss(D‘t VNH3)
r .. 53: 633-640, 2002). As such, a7 Ilgands are
nﬂz?ﬁ?{ﬁ%&@ for the treatnent of cognitive di sorders

including, for exanple, attention deficit disorder,

bic ' bbe tla Al DS denentla Plck s Di sease,
nira associated with Lewy bodies, and denentia
as stei podt mbtﬁime@@\mi Step y{@Abdge). 7 asmekvas ais:sql@gdﬂrt foyraic acid

deficits a sch.
(20 R R NG HAEHAD (I DR 120 BEOD D gl vas
heate @t 10@US Rﬁnat ﬁﬁithé! Brovfl @)‘Mtﬁmﬁzﬁas%ﬁﬁﬁlt@ ﬂ)oh@iehxpefhtﬁ/fbfaﬁ@
(Jonnala, R B. and Buccafusco, J, J. . _Neurosci. .

conmematff@@ndsﬁwsm m@@qs)d@nwsmn\ﬁﬁ@ by egﬁmmhmmatogaplex on
sthgcgﬁ'l ﬁgﬁal 2 &@ggéﬁg - ("‘H%%M%ﬁ 890579 ?)Oto provide the title

compound as an off-white solid (2.50 g, 96%): MS (DCI/NH3) m/z 267 (M-+H)+.

Step 3: Preparation of [PH]-(8.8)-2.2-Dimethyl-5-(6-phenyl-pyridazin-3-yl)-5-aza-2-
azonia-bicyclo[2.2.1]heptane iodide ([*H]-DPPB)

["H]Methy! iodide in toluene (250 mCi in 0.1 mL, 85Ci/mmol, American
Radiolabeled Chemicals, Inc.) was combined with a solution of the product obtained
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359-363, 1998). Morre particularly, neurodegeneration
underlies several progressive CNS disorders,

WO p@bashiory, but not [imted to, Al zheiner's di BEERES2007/068930
Par ki nson' s disease anyotrophic | ateral sclerosis,

L t hes. .
s S RL TEl  E fe
cappetl aHd el rixiurainas bipwied/to rEan oexaipht &, robﬂn&empeEmm"er edethanol

function of a7 nAChRs by (3-anyloid ggldes Ilnked to
was aflgadeingdhe lvinieuers BVF%&‘B@WW%? dt ¢ RLdYcwgs taken up

in meﬁ,%&rfg ggﬂeya%lr%gg@ht dof the cognitive deficits

assocCi i sease (Liu, Q-S., Kawai, H.,
Berg, D, K, PNAS 98: 4734-4739,2001), The activation

et _todb OC,}OIhn )](-|Sg|4%y
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activity can unter the deficits o zheiner's and
dissavbdim tnéilll plonie § Srrel avetongritii watax EEA (8RS 2dphAeniaximately 0.9

mL f sEorb e dhede it bRakrenRG LohbE Si7d CoRREhcia 250
mm &V, @Iﬁ-ﬁ@m) ek zﬁﬁA?ﬁerﬁt PP LICRIeME B H-DHPB #is &Ry a dradient
this disease, including a neasured deficit of these

mobile pbpredren |1 A% & 20%d méiﬂ B Wieate Yqbils Shasedd= 8.1 % ur .
ttiﬂ%o‘gﬂg%ﬁgl rara?% Wag’e? %nd %4%% lgg’é?sezigo 8 )l % %b{dﬁf:&w fd 11} al{(:etommle

ocessi hg are one
ata@ﬁw&@ﬁkﬁ@pﬁb@ﬁnady1ﬁhﬁ&mnd®%MCdmaxmamndbmnﬂm&ﬂmmnzedm

nicotinic |ligands that at the a7 AC;ER .
obtaem vgith an Agilergvaggble Was@ﬁm@g Waéﬂﬁ%ioraﬂ ft 275 pm.1 Bap Hapsions
conty i RYERE v goc®l o B AR A
fracﬁm tdliectare Therbmttics wezophmienedandthgsdgenieves, evaporated in

ess .involved in th h . of | ood v
vacyas Tligerigias abiedon 2o m@ﬁ@?@%% ?W@ﬁeﬁ‘f&&'fﬂﬁich
as wound healing, vascularization of skin grafts, and

enhancenent of circulation, for exanple, increased
Sterc§r DateanimatiompOPurtty ang § w-,i“ Activibyc| usi on.

DB AT e PO N, o
a ¥l ¢ pYRgl &l ﬂﬂos&mp%’f%rﬁ afhotadidéte) arraly PV @Mt@@tor A Packard

angi ogenesi s _has been shown to involve activation of
Radigrpatic7A ﬁﬂ@h&’dl((ﬂqéélélcﬁ@WtOIONa?eﬂtonaﬁcwd to theHIPRC sypiges tFor

527- 200 f .
rad:gé%gct I 2 ?&@ ntT tﬁ Vg )06117 )}Eét%o?m hrog@ ggﬁnﬁ%&g}tﬁt c%%Ftazl
to HPLV(“ flobiTd badse ﬁk@ar{ﬁﬁ@d 0 g’ﬁ@ eadlgsevintebe porfonmpd osieg a Phetomenex

fect profile.. &%ulatlon of Q0 nNAChRs in the spinal
Lur@d? d2ieelumat(é ”@éfr‘)é% Brgna 4-6 pamdm- eqRokile ghasegpsisted of a

gratﬁlg@géttzﬁ'ﬁﬁg%tﬁtlﬁ% ﬁ\"ag&] a%@ %gjr iob"f : gb?\f)hﬁ%uﬁ%}“cﬂ%ﬁ%d% ramping
to 90P@B Qﬁlﬂmndte-aﬁ’d hENAS90%: B 8. B BBEEE, wﬁﬁe MobileTheseaX = 0.1%
mqﬂ@&%{%@%&%&%ﬁgé { z}hté\geeﬁa&}ld} mﬂ o%a%gttié glclld gnor
acetonitrile. The flow rate was set at approximately 1 mL/min and the UV detection was
set at 275 nm.

The radiochemical purity of [*H]-DPPB was found to be >98%. The specific
activity was determined to be 62.78 Ci/mmol by mass spectroscopy.

972.




WD 2007/ 137030 PCT/ US2007/ 068930 i ncluding acute

pai n, post-surgical pain, as well as chronic pain
w@r@avasrosmncl udi ng i nflammtory pain and neur opEr/oEm07/068930

pain Moreover, a7 nAChRs are expressed on the

ace ages e .i.nvolved in
© hEom PR tﬁﬂ%ﬁ%@%ﬁﬁ@? fide phZom Shey R s ghgut 10
micrdhold GRIkh Wstdd sy thk 1°$1) flﬁL@@%@a)DfnaIWEaﬂﬁgl a®f; BEless than 1
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I R g KT —

PHIEOPPRXaaP kan bé hedimpRidobthe X j,fi.s, Crohn's disease,
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transpl ant rejection, acute i nmune di sease associ at ed

Met%&srbf‘?ﬁ Qedils nspl antati on, chronic i mmune di sease
or gan transpl antation, septic shock,
t oxXJoenphadkarslyoadipositpnsefibe mvsmrdra{rerasefuﬂe"pr eodilatng ted
rheumat oi d spondylitis_The manmalian sperm acrosone

effogta aEBAGRRE S QS paicwarly o meteds. iIrpaticulss: thgcompounds and
comp il ¥ 0 Rlom A oF P 0 uBREHE g Bl BBlrs ©

modRSSaIy @17 nﬁ&OJths heypicslpg eiEh dis@dérk oin bSanelictated bly selactively

Mei zel, S. Biol, Reproduct. 68: 1348-1353 2003).
modBtatiog daent n@chge Ilre@ niaven%lmra@e&bd‘sbﬁ adroinitaringe qompouny or

for..treatin di sor.ders
compRying b Hvenfih crbenaiey R Eofpin T PHE AR By Gl aeent
for AR LE Patt 8f a ﬂféfb@b&tﬁ@;@g@xﬁendl}ﬁ% @6ine %fnfngﬁﬁﬂdﬂ@f the invention
cogni ti on, neurodegeneration, and schi zophreni a,

posseogafiinity et ﬁhnptéﬁu? mékihRads @@dlt\@le@ ol eHACER#iand ﬁﬂﬁ@me@mpwnds

t] {s t
iyt noMBedalon ot utie s Pir s G PR ity
avay He%@h&‘)ouﬁdsaﬁtﬂﬁﬁﬂbénuofnofnc@&ﬁigﬂu@ noﬁi[rﬁﬁédﬁ@ﬁhowsﬁitlﬁw in
atypi cal antipsychotic. (Rowey, M et al

the emmiempossasxmemmtmem;\ “hBecivdaneye ptazitwladefai’imﬂm As a7

G anoft e e P A eRion cab RSkl P fgsayrent anc

. gy, al .
pre%ﬂif)ﬂ EE%gﬁ&gffqr({f%@gil}i@gén eéléagéd d23002 Or\londltmlg%:t | vat ors

of r ef{ﬁﬁﬁlm @7 sACARSs hamibede shused tol play asiignEwrantfrole in enhancing
enhanci ng %nl tive function in schizophrenjc
COZPMIVE Synctionyioe e BENCAl§ Of ASREHTRY TAFTRPTY AN ,sttemon (Levin, ED., J.

I
eS8 SRR I SR sl
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hyppram@ddls@'derc@&@aa relZhing & Aisers 60D TG QTHéyC impairment,

Senﬁﬁh&f’lé}g nﬁg)g ngad@n:%’ Bt Q'(ﬂ: entih L\&B@iﬁfe@%ﬁx L@)Wlbodws,

oéage eve active 1ngredient’s
andi denichda pliaciord @\uthl Davn's @y’rmln@ndt iae N&HG!E cognitive deficits associated

with schizophrenia.
In addition, a7-containing nAChRs have been shown to be involved in the
neuroprotective effects of nicotine both in vitro (Jonnala, R. B. and Buccafusco, J. I, 1

Neurosci. Res. 66: 565-572, 2001) and in vivo (Shimohama, S. et al., Brain Res. 779:
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can be varied so as to obtain an anount of the active

waeeopasme(s) that is effective to achi eve t hePCBEER00T068930
therapeutic response for a particular patient,

‘ Lei.gns nd de of ,adm nj.stration. _The s
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has bresiimplicaséd et kaysfaeteninedpaelopmpelpf aeepenitive lefigiffiseocipted
. her tr NtS; r ufi gal (Yer A
win G PATBISS 1l I BB KEAASHA Splnesgbe. T

acti@iBh @Y 84 nATHREMAs besnshewn tWBREE tifsifdurotbricits (Eibasd, T. &tal., J.
phar maceutically acceptable salt, ester, am de or
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s G R e P S RS S SP TBRRh s s

Wi t0hi@B8hria MDA Gorflek HREAY e & didracREicePb R malities in
carriers. The phrase "therapeutically effective

percgptinmtogntion, lyed ewapens igrificanh evideresimpbentepcth valvement of

flcient t of..th t di . ,

o7 SRCIRS Sl oo e Bt RO et SR e IRIE RS,

morf%@%ﬁ%‘nisﬁ[ﬁ%a‘?@,@“ Eukt7. Phdrnabsl. 309%deR 099 D000} OVRY:Eits in
that the total daily usage of the conmpounds and

sensponposessingrigatig) ateeonic o drettialimarks afischieonisaiial e Bhasg defiets can

t t endi hy.si ci Lthin th d i_cal
ve N R By O BB Sty YT e
Sch%gﬁ'ehi%\lﬁh}, bor189mn2Paeds; Suthvass, Rl et MjchosieR@aehlogy 136:
upon a variety of factors including t he “di sor der bei ng

320tX26at ¥8) afitud, bé lpewds damponstiate hetentil s thedreatmaent sehiizgphesia.
t he,  speci fi.c conpound l oyed; the _specifi.c ..
COrFUEPREHS. aé%'?%@%ﬁ?ﬁ@ the &f%‘g&& HRE %&}ﬂd VegREHfe [S4mportant
in bBGHc s¥s§<§ﬁicé}ﬂ1‘i’ct$h§,tsu€l{ ad DourRBich B, vadciBirizhiith &fskin grafts,

admnistration, route of admnistration, and rate o
andexbaretinent dicirttletien don dxampleo instased! ciemition ethund gerascular

uration of Lhe tment.: ..drugs,.used in_cqnbi natj.
occfyfiofo B RERH MO ER “BoRee LRE R P e bR AR s e
angRIpEndsis(EIebRBERIS Bl INdaneWleditiné e3IFeEHICAN0 1B Tidproved
exanple, it is well within the skill of the art to

angitgandsisdus bseroshomtigo domboastivation afvied &7 nAGRB (Hepghen, C. et al,

R R0 b RS R 46 LRI 8

o7 ?ifbfﬁgf%tof'f itﬁﬁ%iv@d’ 5&tentldl Sorls@hllatfi@iahyioga®8is it Himproved side
conpounds of t h

his invention admni Stéred to a human
effeat plofileer ani mal range from about 0.010 ng/ kg body

wei ght to about_1 body wei ght. .
g populatic;an gfuoc'? M%{lﬁg in t(]?xe %pl\rlavgll c%r& modulate serotonergic
transmission that have been associated with the pain-relieving effects of nicotinic
compounds (Cordero-Erausquin, M. and Changeux, J.-P. PNAS 98:2803-2807, 2001).

The o7 nAChR ligands demonstrate therapeutic potential for the treatment of pain states,
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More preferable doses can be in the range of from

about 0.010 ng/ kg body weight to about 100 ng/ kg body
waweioghs703d f desired, the effective daily dose PEIURM07/068930

divided into -96 WO 2007/ 137030 PCT/ US2007/ 068930
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for treati@R ASTHHDGUFITEFT- di sorder', attention deficit

hy R@tﬁﬁﬁdnﬁé LY imd5RRaE8E are pRiHhlarudera] iR irestidhl £@F%6venting a
(AD), mld cognitive inpairnent, senile denentia,
condilibg od diserder affecking kogniths eawedegtanmahion,and selyeehagrad

with Lewy .bodi es,. denentj a..asseciated wth. " Sy .
oy RpeTEb A, PP SPOERRS i Mo i B Bbit o
patight8 ERARMcticH ABriHaBhefs yahrorh WAt ideaBatayafBied e tboMnidhly available
traunatic brain injury, acute pain, post-surgical
treafya¢s, fohexemipte, rartment with anaepisel anipsychotipe(RayparAyicet al., J.
N, i.nf ko n for. I 0 .
MB35 HPLE bt BRSS9 A o o
the RSB/ cHH W Hic 35siaa] iatpaficulat itharerehaudi acavityoat cOf resdgitdrs.
grafts, and lack of circulation, nore particularly
(Friedmem|Jal. iebal., & olPryckiatynssd uB4Q-3 56 A002). drhus, acheatpetadiod
arthritis,.  Crohn's di sease, .ulcerative colitis . .
recqpmrp QMEOHW U5 ?reagingiér;ééé’mha ?IB%HOW%Y%%P‘&}&H ih schizophrenic
patieRis S RO beifi§ Weicl FHIANS,Hi-3 RASRyARSRE Ab&fdMpyNtRr gan
transplantation, chronic inmmne di sease associ at ed
combihdtionrafan of7refiShoR Hptratandran atypital entitsyddiotic tnuldolergpiproved

theé%%%{y&r{ﬁityégg o }cees’%{ggﬁeggg aulgaﬁ%‘rsa%;psllcﬁ r&htigsr;fghortpcg li'xﬁ:%c?el, gut are
not limited to, clozapine, risperidone, olanzapine, quietapine, ziprasidone, zotepine,
iloperidone, and the like.

Actual dosage levels of active ingredients in the pharmaceutical compositions of
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adm ni stration of a therapeutically effective anount

of a conpound of fornmula (1) toa mamual provides a
woredohosoad treating cognitive disorders, PCT/US2007/068930

neurodegeneration and schi zophrenia Furt her nore,

ounds .of f.
i GETBRER 08 e B S b TR bR s e USG5 ) s
effectQ (6 iéiﬂ&%(lh@@'sﬁﬂé@ eﬁﬁ@ﬂe@ﬁonsb&‘oﬂ aﬁpaﬂrildﬂ!atrq:taﬁad ¢dmgositions
the foregoi ng detail ed description and acconpanyi

and mémaf edmigisiratien- el e selqelrsdogaseyevehnall deRend oPOR Hle@égvﬂy of
v S5 S S0P YRR BRSO B 0 B P
treattdd end thequhdisibe aidprioriacdial disthanfes patiehtibodigfticateli dlvsvever,
itis t.vhtgg‘et?lg %Iq?lfolé g]?qe%t {%@o q&qses érﬁt@\émcé]hgwg@:ﬁ E FSQUwer than required
to adﬂfﬁ’év fth&@és‘ir@@ ﬁﬁé&lﬂgﬁ {iUEieng ad oh@aually Mdr@sk B2 dok til the

em cal structuresS, substituen
desmbelrexffcattaweiaevadnt er nedi at es, synt heses f or nul atl ons,

t hod f , .
S A e
one 09@\5‘6@11%@91743173 230V Eabh e B9 3&?@%@@@1 pufElfstm! &2, WhéveVith
e conpound of formula (1), L Arl---Are AR/

form(s] e)xast,on paamcmawmmabgﬁ saltcasp atsmide gaprodrigdoun,

d
ARG e PRES I e 2 hoRh BetiP botppgsiion,
cont@fn\ﬁllsgaﬂh'é)ébmﬁbumﬁoﬁﬁ‘ﬂe%t actofibiimtibh evigy chd T ORNG pisdrinacewically

£ is a 6-nenbered ar or 6 ‘
acoapiablerastcre by ebﬁaw fmrﬁxgeuﬁaﬂbf effgchiye ?@W%PE‘F& cpwpound of

the ng%rg ot %zléfs g%ﬂﬁ'lc?}na S@ﬁuﬁﬁf ‘ﬁ‘f&][ &%{ﬁgﬁﬁﬁc{/ F%&é rgLSonyrS ata
reasphable Beckfit/nak ratlﬁ) applicabk th any medical treatment. It will be understood,
however, that the total daily usage of the compounds and compositions of the invention
will be decided by the attending physician within the scope of sound medical judgment.
The specific therapeutically effective dose level for any particular patient will depend
upon a variety of factors including the disorder being treated and the severity of the
disorder; activity of the specific compound employed; the specific composition
employed; the age, body weight, general health, sex and diet of the patient; the time of
administration, route of administration, and rate of excretion of the specific compound
employed; the duration of the treatment; drugs used in combination or coincidental with
the specific compound employed; and like factors well-known in the medical arts. For
example, it is well within the skill of the art to start doses of the compound at levels
lower than required to achieve the desired therapeutic effect and to gradually increase the
dosage until the desired effect is achieved.

The total daily dose of the compounds of this invention administered to a human
or lower animal range from about 0.010 mg/kg body weight to about 1 g/kg body weight.
More preferable doses can be in the range of from about 0.010 mg/kg body weight to
about 100 mg/kg body weight. If desired, the effective daily dose can be divided into
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NR4 then Lis O or S 2. The conpound of claim1,
wherein Arl is selected fromthe group consisting of.

WRW0R3MIOR2 R NN-~ RS R4 R4 R4 -99 WO 20RF1/1S200308930
PCT/ US2007/068930 R R NRZ R 'I. NNRS R4 R R

By B o b B ) g

mayoaiaii suchlamobits oRSubrivditipies tHebeod ltcemakkdqpﬁndiaﬂy klgxse
selected fromthe group consisting of acy

al lkompoundy odghe/ InvaRiioaey g|7%@hng}g@ngytgpdeuiate fllmctl)c/)n of a7

nA(éi‘TYé(ﬁ aﬁt?;lf"zrgg H?él a’ctw@bwg LdTe gr Ola;lé%ylg u ITBQ Eé/r{l%mmdgxgm be

inverr dwhistshﬁdt@rﬁhkwﬁm baMlaeﬁtﬂlflkWM thé‘lﬁzlcéptomchnmgymsts that
ni ercapto, njtro, thi

al kyl , oal
com@i/qt@ g/ ogk kYA ac“(’NR&Fﬁ"?I&Pk%‘i%y/at“(‘WS)t% k}ly(ﬂx;py}l::oma(%sglso can be
N L A
agoxﬂ'stlél’lﬁat adtivaldi@e G&Eﬂ@ﬂ Bindihg ¢ a7 Rckptontiles idperke shgnalmg

sel ected fromthe group consisting of Rb z Z ~
proqepsRs irRolviag varicas Kinaseq and phpgphgtasesjang pragingproiRin 1R¢ract10ns

that are important to effects on memory, cytoprotection, gene transcription and disease
modification. Therefore, the administration of a therapeutically effective amount of a
compound of formula (I} to a mammal provides a method of selectively modulating the
effects of w42, o7, or both a432 and a7 nicotinic acetylcholine receptors.
Furthermore, the administration of a therapeutically effective amount of a
compound of formula (I) toa mammal provides a method of treating or preventing a
condition or disorder selected from the group consisting of 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 syndrome, amyotrophic
lateral sclerosis, Huntington’s disease, diminished CNS function associated with
traumatic brain injury, acute pain, post-surgical pain, chronic pain, inflammatory pain,
neuropathic pain, infertility, need for new blood vessel growth associated with wound
healing, need for new blood vessel growth associated with vascularization of skin grafis,
and lack of circulation, more particularly circulation around a vascular occlusion,
rheumatoid arthritis, Crohn’s disease, ulcerative colitis, inflammatory bowel disease,
organ transplant rejection, acute immune disease associated with organ transplantation,
chronic immune disease associated with organ transplantation, septic shock, toxic shock
syndrome, sepsis syndrome, depression, and rheumatoid spondylitis. More prefered, the
administration of a therapeutically effective amount of a compound of formula (I) toa
mamunal provides a method of treating cognitive disorders, neurodegeneration, and
schizophrenia. Furthermore, compounds of formula (I) may also be administered in

combination with an atypical antipsychotic.
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(iv), Re ~xZ4 041\ Z4 N~ Z4 S LIhR6 ~'" , :' Rfi
~~R6 NZ1 i Z~ ~ N (v), (vi), (vii), -100 WO
WQ0®71183030 PCT/ US2007/ 068930 Rb Z4 (c)Z4 N PEBUD607/068930
zz, 05://NZ’>>0(viii), (ix), RZ Rb Z Z4 Z3 N\

ZZ S\ "2 NN 12 Z .~ ..Z d i) _wh VA
2l Srandersoorivaiae St AT T R SE T e
exan@ﬁ%&ﬁ@ }‘\Qg E1isPativd MndGRE RN BE eiifeh 8s RRithOSRl dpyn the scope of

UBstT Pt et with

a substituent selected fromthe group
the inemsibs;twingh of defipeld sjely, byl anpendedalaiys and i equivalents.

-al kyl - ORC,, - NRdR,., - al kyl - NRAR,
e i e R B by g
thos@glﬁﬂécpﬁﬁrﬂq@ B! Suc%a@eﬁnﬂhﬁodaﬁﬁtl@ﬁg ifcl@lifg ef&ﬁhut hmltatlon

ependently sel ected fromthe group consisti
thoshmktngeﬂ theaﬂmmawlyﬂmcth@S,éﬁbﬁfWﬂé% dergipdives, H&@E@ﬁ ‘fﬁ“t ly

ted.fromthe u
syntgqmﬁ% ﬁg,r'mulﬁtfqggng m%tﬁ (95 $ él%g gi)s(fg}é ﬁﬂ‘fégtl% g%e?ﬁﬁﬁ »without
depé‘ilﬂfé’ﬁbfﬁ&h@ﬂﬁﬁ{ andedcls S{ﬂei‘ﬂoﬂo al koxysul fonyl , al kyl,
al kyl car bonyl , al kyl car bonyl oxy, al kyl sul fonyl,

al kynyl , carboxy, cyano, fornyl, hal oal koxy,

hanaIkyI, hal o, hydrogen, hydroxy, hydr oxyal kyl ,
mer capt o,
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nitro, thioal koxy, -NRgRj, (NRgRI)al kyl,
(NRgRj ) al koxy, (NRgRI)carbonyl, and (NRRR )sulfonyl;
wWR200an87080 are each i ndependently sel ected fr oPeT/082007/068930
group consisting of hydrogen and al kyl. 4. The
conpound of claim2, wherein Ais N, Ris nethyl or
hydrogen; L is O; nis 2; and A r2 is selected from
consisting of: Ro Rb s~ Rb \ ZZ~ NN
WHA-JP?S qjktR/{'\E(“aﬁi%/Nl Z2,. 112" ZZR7 (i), R7'
(iv) and (x) -101 V\D 2007/ 137030 PCT/ US2007/ 068930
5, _The co ofc im2, wherein Ais N Ris
L rre?h?/ForBPn':R@d%?g {Ilso nis 2; At is RL R2N
R5 6. The conpound of claim2, wherein Ais N Ris
met hyl or hydrogen; Lis O; nis 2; Ar' is RL R2 RS ;
and Are is RS Z Z4 N R5_IZ2A'RrAr?

A
R'/
0
or a pharmaceutically acceptable salt, ester, amide, or prodrug thereof, wherein
nisi,2or3;
AisNorN™-O:
R is hydrogen, alkyl, cycloalkylalkyl and arylalkyl;
L is selected from the group consisting of O, S, and -N(R,)-;
Ar' is a 6-membered aryl or 6 membered heteroary! ring; and
Ar? is a bicyclic heteroaryl; and
R, is selected from the group consisting of hydrogen, alkyl and alkylcarbonyl,

provided that if Ar' is

e

Ne .
"§‘<\N}Ra

R4

¥

then Lis QO or S.

2. The compound of claim 1, wherein Ar! is selected from the group consisting of:

g e
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7. The conmpound of claim1l, selected fromthe group
consisting of: 5- {

W®2(0¢asma) - 8- met hyl - 8- aza- bicyclo[3.2.1 PCT/US2007/068930
] oct - 3- onxy] pyridazin-3-yl} -1 H indole;
(endo) - 3- (6-benzo[ b thlophen 5-yl - yrlda2|n 3-yl oxy) -8
- met hyl - 8- aza- Rij Io 3.R 3octan-
(endo) - . 3-[ 6- (hénz {522}? 2.3- yl oxy}-8-ne
thyI-8-aza- bi 1k
{6-[ (endo) - 8- net hyl - 8 aza bl%wclo[QEZFﬁ
]oct-3-yl oxy}-pyridazin-3-yl} -1 H indole; 5-
(6-[ (en(l 0)-8-net hyl - 8- ala- bi.cycl ofB. 2,

] oct - 3- onxy] pYFEi\dazi n
1- met hyl - % & - 8§ yFRag-Hxa-srRyci of 3. 2. 1
]oct 3- onxy] azi n- 3N wW}-1 H 7ol e:

5-{6-[ (endo) - 87 hﬁtﬁyl-8 aza- Blacycl 8§ 3, 2. 1
] oct - 3-yl oxy] - pyr| a2|n 3%§T}‘ 2- -102 MD 2007/ 137030

PCT/ US2007/ 06 thy Ihiﬁ ndol e; 5-
{6-[ (exo) - 8- P{I Raza
oct - 3- onxy] py zin-3 IH—|nd { 5.

N
{5-[(endo) - nethyﬂ%S azaRdi cycl o] : 2. B} oct -. 3-yl oxy]

-pyridin-2-y 1H—|ndole

(endo) - 3- (6 b mzoLb]thl 5 yl - p§ i di,n-3-yl oxy)-8-m
et hyl - 8- aza b ctane 5

5- [ (exo) - 8- nE Raz Vclo[s Ny N

] oct - 3- onxy] M di n- 2- - IE '

(exo)-.3-[6- (benzofuran 5-yIRy- pyrldﬂm 3-yl oxy] - 8- net hy
| - 8-aza- bi cycl o[ 3.2.1 ]Joctane; 5-
{5-[ (exo)-8-nethyl -8-aza-bicyclo[3,2.1

] o&diredsy R(P)‘Blzl Rp,yml ﬁu%&whﬁmﬁdﬂaem@%@&a frdm the group
(5-[(exo)-8- hyl - 8-aza- bi c cIoH
congiBigg-of. ayylowjoxayalkmyﬁr Pkapy, plkopya ltcrxm ml&@mﬂwétﬂlﬂywvarbonyi,

alkorglg%lgg, Fﬁfox%&]tl%o%ﬂ i(agcy?)a%lgll#ﬁéoﬁy %rygﬁgmﬁfn%y&%%ﬁ/ gya%o
forn(y8; 1{3}@{»}&1@ h&loalRy1NN4dlo &}@Z@(ybh}rdtﬁk)@[l@l ,mdrcapto, nitro, thioalkoxy, -
oct - 3 1idin-3- -1 Hindolg;
NR Ror oy RIeIRE %\@%ﬂaﬂm crgbywl B RRIZUPPky) - o-

g?%%a{n?e *gfeaeg ﬁ-%&%cﬁhgntglz | cy lge gjoyp consisting of hydrogen

and htst.- 3-yl oxy] - pyridin-3-yl}-1 H-|ndole

3. The compound of claim 1, wherein Ar” is selected from the group consisting of

(ii), (iv),

(i),

f"‘\4 Aa & Ao
ZI . ?;[N>-s Y

v), (vi), (vii),
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[6-(1Hindol -5-yl)-pyridin-.3-yl]_[(erido)-S-nethyl-8-
aza-bicyclo[3.2.1 Joct-3-yl]- arnine,;

WO 2o0¢hgrezof ur an- 5-yl ) - pyri di n-. 3-y1] - [ (endo) - 8PeEUB3007/@8930
-aza- bi cycl o[3.2.1 ]Joct-3- yI] am ne;
[ (endo) - 8- et hyl - 8- aza- bi cycl o[ 3. 2.
]Joct-3-yl]-[6-( -{|fluoro h¥l 1 i ndol -
yl)-pyiidi n-3 xj
[ 6- (1H i ndazoi - y,l;’l‘dl mu 3- 1]
azablcyclo[32 act\ 3- y% m e;
[6- (I Hindol - 4y|) pyrldln H‘é( ndo) 8- net hyl - 8-az
a- bi cycl 0[3 2. 1 ]6¥)3- yI]
[ (e)?do) - 8-aza- bi cycl o] 3,

1]oct-3-yl] [6( ndoI/"S yl ¥ pyridin-3-yl]-anine ;
[4- (1 Hindol - {] [(@?X‘\mﬁhyl 8- aza- bi cy
cIo[321]oct 3

@ndo) - 8- net hyl - 8

[4- (1H i ndazol - 5- fj Nnyl] [Zié OJN 8- net hyl - 8- aza- bi
cycl 0[3.2.1 ]Joct-3- yI i
[ endo) - 8- net hyl - 8- aza blcﬂgfo 3, é 1 '

R 0 B 0 it 0

the &ﬁ%&ﬁﬂﬁl}ﬁ[}bb]ﬁtﬁbrﬁnjﬂ etlibsﬁttyéd whie aglhstifueanstddetddt fivmt hiyd g18umz
a-bi cycl o

congisfirgsd rl\lz’éwa%ﬁw@sﬁv )a eﬂ}%i; ]aﬁliyé ﬁg%) NR4Ret 301 2By 5D RB:
Cy‘ﬁﬁ,gg F‘e}gctéq %roﬂﬁcdtlc ér Tﬁf) %:?ns?s&ﬁ? '3?11y&r6%én %lkyl and alkylcarboxfysl

endo “aza-bicyclo
2]2{]313@1@1-3 yl]-am ne;

lepgd“]?llé %ﬂ Fhlgi{a;wkle[n{ly Stgec,)’[f::c{3 from tﬁe}/ group conms?mg 0? hy&rogen
and laficf, 1H | ndol 4- yI ) - phenyl ]- [(endo) 8- met hyl - 8- aza- bi cy

cl6[’3.2,1 ]Joct am ne; -

{6 Ho(ﬂeddh)af@mbumt{epemeaﬁasﬁmiyd;frgr[nghqg@up conmstmg of hydrogen,

alk<f5} gt Ao ARV b rishepid BIGTRRNS 5
alkc]xgﬁlfc;’rn/!"aﬂégl]r?élf}ym aﬂa_,daall}or@hbxy; ﬂﬁp]lsﬂforﬁrl alkynyl, carboxy,

(exo) g 8-aza- bi cycl o[ 3
cyaz]na)o’onwlynaéo@ll}oxw #lelieyl, Balg) l}ydlwnﬁ@@r@ﬁy, hydroxyalkyl, mercapto,

e SRR R 0, USRI s

(NRFRORD@Ing; R, and R; are each independently selected from the group consisting of
hydrogen and alkyi.

4. The compound of claim 2, wherein
A is N; R is methyl or hydrogen; I.is O; n is 2; and Ar* is selected from the group

of consisting of:

& Z ~ \ 4 N
4y % iy N >
ZE i P Y Rg Zo. Y Z P O
2~.Z' 21 2., 7
1 Ry 1

@, (iv) and a0
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4- {6-[(ex0)-8-nethyl-8-aza-bicyclo[3.2.1
] oct - 3-yl oxy] - pyri dazi n-3-yl }-1H i ndol e; 6-

wa@ 200p(&m008) - 8- et ] -i yl -8-aza-bicyclo[3.2.1 PCT/US2007/068930
] oct - 3-yl oxy] - pyridin2y|} 1 Hindole; 5-

5 {51%&2&% rgﬁ(;ﬁw%lz b| cyclo[3.2.1

pyrazi’n- ] 1 Hindole;, 4-
{ 54 eY; |1Um)ma:hyne:trhnyﬂro§eaz[arsm),ayle Rop3.iR. |
] oct - 3-yl oxy] - pyr azi n- 2- t+indole; 6-
{5-[ (endo) - 8- net hyl - 8-az yclo[3 2,1
] oct - 3-yl oxy] - pyrazi n- 2 i ndol e;
[6-(1H i ndol -6-yl)- pyrl 1-[(endo) - 8- net hyl - 8-az

a-bicyclo[3.2.1]oct-3-yl]s ne; 5-
{6-[ (endo) - 9- met hyl - 9- azé%.cyclo[s 3.1
] nonan- 3-yl oxy] pyridazin-3-yl } -1 H indole;

(endo) -. 3-[ 6; nz .
6. [bﬁ%ﬁfﬂﬁﬂ%$P¢ééﬁ%‘ Wﬂﬁ?ﬁ% 3-yl oxy] - 9- net hyl - 9-
aZ@bis‘N’Qt %[mé’th?]é‘rlﬂyﬁﬂ%@ﬂqp is2; nis 2; Ar' is
endo) - 8- net hyl - 8- azp blgyc of3 2.1
]oct 3 yl oxy] - pyr azi n- 2Byl } R
pyrrol o[ 2, 3- b]pyrldlne N
{5- (exo) - 8- met hyl - 8- a#% bi &9l of . 3,2, |
] oct - 3-yl oxy] - pyri di n- 2- }"-1I—j—
pyrrol of 2, 3- b} pyri di ne; R5- » and
{ 5-A£ ex0) - 8-net hyl - 8-aza-bicyclo[3.2.1
]Joct-3-yloxy]-pyridin-3-yl}-1Hindole; 5- {
5-[ (exo) - 8- et hyl - 8- azg~bi cycﬁ?m[S 2.1
] oct - 3-yl oxy] - pyr azi n- 94 N1 Hindole; 4-
{5-[ (exo) - 8- net hyl - 8- al - bl cy RS- 2. |
] oct - 3-yl oxy] - pyr azi n-2x indole; -104 WO
2007/ 137030 PCT/ US2007/ 06B930Q,, 6-
{5-[ (exo0)-S-net hyl - 8-aza- bi cy%?l o[3 ,2.1
] oct - 3-yl oxy] - pyrazi n-2-yI-1 Hindol e.
(endo)-N-(5-(1
H 1 ndol - 5-yl ) pyri di n-3-yl ) -8-net hyl - 8-azabi cycl o[ 3. 2. |
] o ]
T TSy itiaigt ISRINGR b groupsonsisine ot o5 2, 1
] 0Cx énf(Bndarfi-methy{-8radapichclo| 3.2.1]oct-3-yloxy]-pyridazin-3- yl} 1H-
(,5- (1H I ndol -6-yl ) pyridin-3-yl)-8-nethyl -8-azabi cycl of
mdcéeQ 1 ]Joctan-3- am ne; (endo)-N
{5- %e?zd&)tﬂ((f bé‘[%o?éﬁﬁh&‘pﬂehﬁ *ﬂtﬁy‘ﬁi@@bn@ =YX PYE- h@t}ﬁdi@ a¢hi - 8-
- ‘azabi cycl o[ 3. 2.1] oct an- 3-am ne; 5-
bzc){CE}[PQdﬂdﬁanff% Met hyI 8- azabi cycl 0[3.2.1

]psf(F’ 03[ S&Bﬁ%ﬁ %' n@}pgt\{&az 1 yixy]-8-methyl-8-aza-

b;c){cﬁj[[s(zeﬂ]@lahn& Met hyl - 8- azabi cycl 0[3 2 1

] oct an- 3-yl oxy} pyri di n-2-yl J
6-{6-[(endo)- 8 methyl 8-aza-bicyclof3.2. 1]oct-3 yloxy} pyridazin-3-yi}-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-bicyclo[3.2.1]oct-3-yloxy]-pyridazin-3-yl}-2-
-102-



one;
5-{5-[ (endo) - 8- Azabi cycl o[ 3. 2. 1] oct an-: 3-yl oxy] pyri di n
w0 200y1137030 H- i ndol e; (JR, 3r,.5S, PCT/US2007/068930
8s)-3-(6-(1H I ndol -5-yl)pyridin-3-yl oxy) - 8- net hyl - - 8-
azabi [.3 1] oct ane 8-oxide; (JR 3r, 5S,
trzﬂxg)rn?mgt%%]g IE(iT ?—é?ndol 5-yl ) pyri di n- 3-yl oxy) - 8- et hyl -

az a6 qysb PR Inadhli-4-26L Ree1§30x1 166 3-¢to id ——11H~d1
(5§F(£e{gdjg 8- AZ%lbl cycl 3?3&2 1]oct aﬁ Xy} yn zm’i y}l n- én e
n

y| P {B-lkerdeddimacthyls8-azsbicydals) B]Dpl;zﬁrylcg{y}:py[l -yl}-1H-indole;
LoR A S B M- Syt 88 B-memyl 8-aze-

bmy]:l@@l amso’itanboxy] pyri di n- 2- yI } | ndol i n-2-one; 5-
do) - 8- Azabi cyc] o[
! oétéﬁ oo e o191y ook ppoibPapigin 2y -1 e indole

| ot S B pRotirans KT OR) MM Sde

b:cybl]o@?yﬁﬂ@bctrew 8. A pharmaceutical conposition conprising

ol S o Eurab o ST Rras weaforadRpt T Hindazote
ane&(gQ}ﬁ ALY RR-azbichcIBELN PR cRE- I ph L X y1}

nodu the éffects 0f a7 nicotini ¢ acetyl c%ol [ ne
tnﬂmceompﬂ]gbéﬂ ladsplB;Z ni cotinic acetyl choline receptors,

o MR S Ry PG 2T R SR ?’?@?foé%ﬁﬁwe
Of Saf 6- F(Qr@io\ﬁ@ 1%@@1}1 @%Z;Qsﬁya@[@/ HERROTHAEE PP OridiaBPIoUHLindole;
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[6-(1H-indol-4-yl}-pyridin-3-yl}- [(endo) -8-methyl- 8~aza—blcyclo[3 2.1}oct-3-yl}-

amine;
[{endo)-8-aza-bicycio[3.2.1]oct-3-y1}-[6-(1H-indol-5-y})-pyridin-3-yl]-amine ;
[4-(1H-indol-5-y1)-phenyl]-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl]-amine;
[4-(1H-indazol-5-y1)-phenyl}-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl}-
amine;
[(endo)-8-methyl-8-aza-bicyclo[3.2.1}oct-3-y1]-[4-(1-methyl-1H-indol-5-y1)-
phenyl]-amine;
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5-{6-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridazin-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;
5-{6-[(exo)-B-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyridin-3-yl}-1 H-indole;
5-{6-[(exo)-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[3.2.1]oct-3-yloxy]-pyrazin-2-yl}-1H-indole;
4-{5-[(endo)-8-methyl-8-aza-bicyclo[3.2.1]Joct-3-yloxy]-pyrazin-2-yl}-1H-indole;
6-{5-[(endo)-8-methyl-8-aza-bicyclof3.2.1]oct-3-yloxy]-pyrazin-2-yl}-1H-indole;
[6-(1H-indol-6-y1)-pyridin-3-yl]-[(endo)-8-methyl-8-aza-bicyclo[ 3.2.1]oct-3-yl]-
amine;
5-{6-[(endo)-9-methyl-9-azabicyclo[3.3.1]nonan-3-yloxy]pyridazin-3-yl} -1H-
indole;
(endo)-3-[6-(benzo[b]thiophen-5-yl)pyridazin-3-yloxy]-9-methyl-9-
azabicyclo[3.3.1]nonane;
5-{5-[(endo)-8-methyl-8-aza-bicyclo[3.2.1Joct-3-yloxy]-pyrazin-2-yl }-1H-
pyrrolo[2,3-b]pyridine;
5-{5-[(ex0)-8-methyl-8-aza-bicyclof 3.2.1]oct-3-yloxy]-pyridin-2-yi}-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;
5-{5-[(ex0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyrazin-2-yl} -1H-indole;
4-{5-[(exo0)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy}-pyrazin-2-yl}-1H-indole;
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6-{5-{(exo)-8-methyl-8-aza-bicyclo[3.2.1]oct-3-yloxy]-pyrazin-2-yl}-1H-indole.

(endo)-N-(5-(1H-Indol-5-yDpyridin-3-y1)-8-methyl-8-azabicyclo[ 3.2 .1 ]Joctan-3-
amine;

(endo)-N-(5-(1H-Indol-4-yl)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-yljpyridin-3-yl}-8-Methyl-8-
azabicyclo{3.2.1]octan-3-amine;

5-{5-[(endo)-8-Methyl-8-azabicyclo[3.2.1]octan-3-yloxy]pyridin-2-yl}-1H-
pyrrolof2,3-blpyridine;

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-yloxy]pyridin-2-yl}~-1H-indole;

(IR, 3r,58,85)-3-(6-(1H-Indol-5-y)pyridin-3-yloxy)-8-methyl-8-
azabicyclo]3.2.1]octane 8-oxide;

(IR, 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-yloxylpyridin-2-yl}-1H-pyrrolo[2,3-
blpyridine;

5-{5-[(ex0)-8-Azabicyclo[3.2.1]octan-3-yloxylpyridin-2-yl}-1H-pyrrolo[2,3-
blpyridine.

8. A pharmaceutical composition comprising a therapeutically effective amount of a

compound of claim 1 in combination with a pharmaceutically acceptable carrier.

9. A method of selectively modulating the effects of o7 nicotinic acetylcholine
receptors, a4P2 nicotinic acetylcholine receptors, or both o7 and a4p2 nicotinic

acetylcholine receptors in a mammal comprising administering an effective amount of a
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compound of claim 1.

10. A method of treating or preventing a condition or disorder selected from the
group consisting of 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 syndrome, amyotrophic lateral sclerosis, Huntington’s disease, diminished
CNS function associated with traumatic brain injury, acute pain, post-surgical pain,
chronic pain, inflammation, inflammatory pain, neuropathic pain, infertility, need for new
blood vessel growth associated with wound healing, need for new blood vessel growth
associated with vascularization of skin grafts, and lack of circulation, rheumatoid
arthritis, Crohn’s disease, ulcerative colitis, inflammatory bowel disease, organ transplant
rejection, acute immune disease associated with organ transplantation, chronic immune
disease associated with organ transplantation, septic shock, toxic shock syndrome, sepsis
syndrome, depression, and rheumatoid spondylitis, comprising the step of administering a

compound of claim 1.

11.  The method according to claim 10, wherein the condition or disorder is selected

from the group consisting of a cognitive disorder, neurodegeneration, and schizophrenia.

12.  The method according to claim 10, further comprising administering a compound

of claim 1 in combination with an atypical antipsychotic.
13.  The method according to claim 10, further comprising administering a compound

of claim 1 in combination with a medication used in the treatment of attention deficit

hyperactivity disorders and other cognitive disorders such as Alzheimer’s disease.
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