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1 8 March 2007 | NDAZOLES, BENZOTHI AZOLES, AND

BENZO SOTHI AZOLES, ¥ AND PREPARATI ON AND USES THEREOF 5
This application clains the benefit of U S.

Provi sional application Serial No. 60/413, 151, #§i

Sept ember 25, 2002, and Uf{S. Provi si onal applichFE%ZOOT
Serial No. 60/448,469, filed February 21, 2003, the
entire disclosures of which are hereby incorporated
by reference. 10 FIELD OF THE | NVENTI ON The present
invention relates generally to the field of |igands
for nicotinic acetylcholine receptors (nAChR),
activation of nAChRs, and the treatnment of disease
conditions associated with defective or mal functioning
nicotinic acetylcholine receptors, especially of the
brain. Further, this invention relates to novel
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For cussions of the al pha-7

BACKGROUND OF THE INVYENTION

There are two types of receptors for the neurotransmitter, acetylcholine: muscarinic
receptors and nicotinic receptors, based on the selectivity of action of muscarine and
nicotine, respectively. Muscarinic receptors are G-protein coupled receptors. Nicotinic
receptors are members of the ligand-gated ion channel family. When activated, the
conductance of ions across the nicotinic ion channels increases. _

Nicotindc alpha-7 receptor protein forms a homo-pentameric channel in vitro that is
highly permeable to a variety of cations (e.g, Ca'"). Each nicotinic alpha-7 receptor has
four transmembrane domatns, named M1, M2, M3, and M4. The M2 domain has been
suggested to form the wall lining the channel. Sequence alignment shows that nicotinic
alpha-7 is highly conserved during evolution. The M2 domain that lines the channel is
identical in protein sequence from chicken to human. For discussions of the alpha-7
receptor, see, e.g., Revah et al. (1991), Nature, 353, 846-849; Galzi et al. (1992), Nature
159, 500-505; Fucile et al. (2000), PNAS 97(7), 3643-3648; Briggs et al. (1999), Eur. [



30 receptor, see, e.g., Revah et al. (1991), Nature,
353, 846-849; Galzi et al. (1992), Nature 359,
500-505; Fucile et al. (2000), PNAS 97(7), 3643-3648;
Briggs et al, (1999), Eur., J. 2 8 March 2007 8 March 2007
Phar macoL 366 (2-3), 301-§%8; and CGopal al ai shnan et
al. (1995), Bur. J. PharrnacoL 290(3),237-246. The
nicotinic al pha -7 receptor channel is expressed in
various brain regions and is believed to be involved
in many inportant biological processes in the centra
nervous 5 system (CNS), including |earning and
menory. N cotinic alpha -7 receptors are |ocalized on
bot h presynaptic and postsynaptic term nals and_have L
8N SHO 966 (2S), B0L-K08; iand Glopaekrishnan reb dlil (BIFSh Freyh a’%l“f’&“""
transm ssion. It is therefore of interest to devel op
%z%b%ﬁbunds, whi ch act as |ligands for the a7. .
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SUMMARY OF THE INVENTION
This invention relates to novel compounds, which act as ligands for the a7
nAChHR subtype, methods of preparing such compounds, compositions comprising such
compounds, and methods of use thereof.
15

DETAILED DESCRIPTION OF THE INVENTION
‘The present invention includes compounds of Formulas I, I, I, or IV:

X } H : H
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Ais (a) N RZ 3 8 March 2007 (b) 3 R or N (c) N S
XisOrS 5R isH F d, Br, I, ORCN, nitro, NH2,
al kyl having 1 to 4 carbon atons, fluorinated al kyl
having 1 to 4 carbon ato (e.g., CF3), cycl oal kyl
having 3 to 7 carbon atgﬁ%, cycl oal kyl al kyl havyggnfzmn
to 7 carbon atons, al koxy having 1 to 4 carbon atons
(e.g., OCH3), cycloal koxy having 3 to 7 carbon atons,
10 cycl oal kyl al koxy having 4 to 7 carbon atons,

al kylthio having 1 to 4 carbon atons (e.g., SCH3),
fluorinated al koxy having | to 4 carbon atons (e.g., -
OCF3, OCHF2), hydoxyal kyl-havigg 1 to 4 carbon atons,
hydr oxyal koxy havi 4y 2 ga ar Rat ons,,
nonoal kyl am no havi ng arbon at ons,

di al kyl am no wherein each al kyl" group i ndependently
has 1 to 4 carbon atonms, Ar or Net 15 R2 is H, alkyl
having 1 to 4 carbon atons, cycloal kyl having 3 to 7
carbon atons, or cycloal kyl al kyl having 4 to 7 carbon
atons; RBis H F, d, B , CN, nitro, NH2,

al kyl having 1 to ﬁ»c onmspd 20 fluorinated

al kyl having | to 4 carb (e.g., CF3),

cycl oal kyl having 3 to 7 carbon atons,

cycl oal kyl al kyl having 4 to 7 carbon atons, al koxy

havi ngX|  t és@or &ar bon atons, (e.g., OCH3), cycl oal koxy
having 3 to 7 carbon atons,

R'  isH,F, Cl Br, 1, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms (e.g., CF;), cycloalkyl having 3 to 7
carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4
carbon atoms (e.g, OCH:), cycloalkoxy having 3 to 7 carbon atoms,
cycloalkylalkoxy having 4 to 7 carbon atoms, alkylthio having 1 to 4 catrbon
atoms (e.g., SCH3), fluorinated alkoxy having 1 to 4 carbon atoms (e.g., OCE;,
OCHF>), hydoxyalky! having 1 to 4 carbon atoms, hydroxyalkoxy having 2 to 4
carbon atoms, monoalkylamino having 1 to 4 carbon atems, dialkylamino wherein

each alky! group independently has 1 to 4 carbon atoms, Ar or Het;

R?  is H, alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, or cycloalkylalkyl having 4 to 7 carbon atoms;

R? is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1'to 4 carbon atoms,
fluorinated alky] baving 1 to 4 carbon atoms (e.g., CF3), cycloalkyl having 3 to 7
carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4
carbon atoms (e.g., OCH;), cycloalkoxy having 3 to 7 carbon atoms,
cycloalkylalkoxy having 4 to 7 carbon atoms, alkylthio having 1 to 4 carbon
atoms (e.g., SCHj3), fluorinated alkoxy having 1 to 4 carbon atoms (e.g., OCF3,
OCHF;), hydoxyalkyl having [ to 4 carbon atoms, hydroxyalkoky having 2 to 4
carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino wherein

each alkyl group independently has 1 te 4 carbon atoms, Ar or Het;
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cycl oal kyl al koxy having 4 to 7 carbon atons, alkylthio
having 1 to 4 carbon atons (e.g., SCH3), fluorinated
al koxy having I to 4 carbon atons (e.g., OCF3, 25
OCHF2) , hydoxyal kyl having, 1 to 4 carbon atons, gwmarch2007
hydr oxyal koxy having 2 to 4 carbon atons,
nmonoal kyl am no having 1 to 4 carbon atons,

di al kyl ami no wherein each al kyl group independently
has 1 to 4 carbon atons, Ar or Het; 4 8 March 2007 R4
is H F d, Br, I, OH CN, nitro, NH2, alkyl having I
to 4 carbon atons, fluorinated alkyl having 1 to 4
carbon atons (e.g., CF3), cycloal kyl having 3 to 7
carbon atons, cycloal kyl al kyl having 4 to 7 carbon
atons al koxy having I to 4 5 carbon atons (e.g.,

yclo (o) v c ,
cycl oa Riyl allsiﬁa?yéﬁg f}hg Cﬁb{ﬁ% tarp %}ﬁgit%o % 4 zrbon aloms
havi ng fliorimied atkg faving 10 émrb(»m atgms (SCH3Y), cwlmikxi atiag3 to 7

I k h 1
oo, g iR ARl £ ool ol slny naving 1 1 4

hydr ox yabésoxagonimaie. B QCH:). &ycloaikdxyn hem@m?' to-7 carbon atoms,

(r:inl3 2|OE|y Fﬁq%?%g?él‘ﬁgg %daeaéﬁ& r%&{ﬂs having 1 to 4 carbon

i ndepeagast(b.y., BEE;)) fitovindted ahkbtnnhmmis to Aparmn ptems (585 OCH;,

to 4 cDIcER ket Frting T P irbsh sl 'hzwiﬁf‘“%ﬁ 04
car bon carbansohe mgnozlkgksiino EWU@dabRyﬂbﬂavmng o wherein

cror. BB R ) SRR Aot

. OCH3), cycl oal koxy having 3 to 7 carbon atons,
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cycl oalghy! allpgy chay Lﬂ@;ﬁcho?&ocmpww% 1 & &¥drbddl ftoms,

havi ng car at ors’ uori_nat.ed
al koxy flneriiateg al(ythavmgdatp Boarber atems (e8.gCH).oysigalkyl having 3 to 7
OCHF2) , lﬂgg{m Qifxy having 1 to 4
hydroxyapéoxy ag togﬂ&m%g} g%ﬁg?gﬁ%ﬁﬁ <y having
monoal kstbenri mmma(ﬂg ngOfiHI)o cgelealkoyyn bayings? to 7 catbon atoms,
di al kyl gﬂﬂ@fﬁéﬁ%&g %'aﬂngoaoco eﬁ@@btﬁJ K¥ins geﬂﬂmﬁlo havmg 1 to 4 carbon

|ndepen car bon_at ons,

i s an afopis (ggoﬁﬁﬁdoﬂﬁmﬁe%g'kexlf bavig ki ﬂ)&ﬂb%R E)tﬁE’S \ﬁhg cRCE,

| S uns\gip{ @ R&Qyﬂ%a hSHBST id %ﬁdoxpasﬁ@rhymmmdxmsv@gz to 4

al kyl havin C atons, 0X avi n
Y carbon gtoms monoalkylamino having 1 to 4%atbon atorgs, %mikylammo wherein

each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;

Ar  is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 C atoms, alkoxy having 1 to
8 C atoms, halogen (F, Cl, Br, or I, preferably F or C1), dialkylamino wherein the
alkyl portions each have 1 to 8 C atoms, amino, cyano, hydroxyl, nitro,
halogenated alkyl having 1 to 8 C atoms, halogenated alkoxy baving 1 to 8C
atoms, hydroxyalkyl having 1 to 8 C atoms, hydroxyalkoxy having 2 to 8 C
atoms, alkenyloxy having 3 to 8 C atoms, alkylthio having 1 to 8 C atomus,
alkylsulphinyl having 1 to 8 C atoms, alkylsulphonyl having 1 to 8 C atoms,
monoalkylamino having 1 to 8 C atoms, cycloalkylamino wherein the cycloalkyl
group has 3 to 7 C atoms and is optionally substituted, aryloxy wherein the aryl
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8 C atonms, halogen (F, d, Br, or I, preferably F or
a), dialkylam no wherein the 25 al kyl portions each
have 1 to 8 C atons, am no, cyano, hydroxyl, nitro,
hal ogenat ed al kyl having 1. to 8 C atons, halogen

al koxy having 1 to 8 C atons, hydooxyalkyl haV|§gE%h2mn
to 8 C atons, hydroxyal koxy having 2 to 8 C atons,

al kenyl oxy having 3 to 8 C atons, al kylthio having |
to 8 C atons, al kyl sul phinyl having 1 to 8 C atons,
al kyl sul phonyl having I to 8 C atons, 30
nmonoal kyl am no having 1 to 8 C atons, cycl oal kyl am no
wherein the cycloal kyl group has 3 to 7 C atons and

is optionally. substituted, aryl oxy wherein the ary
8 Mar cPPrBeroqontais & ool eamhpmagioms 6.2 coheaylonmphibyl. blpbwl) and is

(e, 9., optiesan sub&ﬁﬁ&f Mthmmdﬁwmc)arﬁ%rdoﬁ cothd §R@!16 ¥arbon

substi tuted Ith wherein the aryl portion
cont ai #3m$ éecB 1(5’@’&’%@?@“&@:0@1’6@% andp fiso ptionally  substituted,

napht t 1
Nk U AN R

C at on@b sSulfprt ﬁ%ﬁaﬂmns, g%@pﬁq ¢-B acaiaiide), acyioxy (eg.

sul f onybRRPP cortinAidfl HQedfead- » acetam do), acyl oxy
(e.g., acetoxy) or conblnatlons thereof; and Het is a

heterocyclic group, which is fully saturated

parti agdty S@ih&é&@@l&%’oﬁpubvhﬁéh isUBPLatiALE mh@\shﬂate% Jr@ully

10 ring atons jn_whi east 1 rin omis a

o) S Sitiuatn, hiyineotio A8 Ao ome v Witk aort | B P s 2 O or S

one o ransm,rm&u m@m&t@d agﬁﬂsﬁ&&ed &tles or Blore @hes! by halogen (F, Cl,
prefer r having 6 to 10 carbon ato%yl’

(e.g. Bafp i3 nyn’m{mhla&% >: ag} Brag b yto A cparben Gioms i b
ﬁubst Idajdﬁt&ﬂ, b@héﬁyl) ah@ ¥y 6lﬂ10hallycktugstf§1t@i QIKy1 {mﬁailgkma/f C atoms,
avin ano rifl uorone nitro,
0X0, %IH% TRE b B I HPRS. RegPPn FTIOEageyE BiTprgxo, dmino,
di al kyheammﬂamm@rhehﬂg ewﬁ ca«hkm& cmusuaamh d whérais elchtdllll(ﬁ gfoup
at ons, C nati ons .t ereo phar maceuti cal |y
accepgﬁﬁ ggb%ﬁmfﬁéwgﬂF“mPﬁ ﬁﬂ¥5 when A is an
i ndazol yl group of subfornula (a), it is preferably

20 attac t he re i nd the conmpound via its
3, & Sl g G RSl

In Formula I, when A is an indazolyl group of subformula (a), it is preférabl’y

attached to the remainder of the compound via its 3, 4 or 7 position. When A isa
benzothiazolyl group of subformula (b), it is preferably attached to the remainder of the
compound via its 4 or 7 position. When A is a benzoisothiazoly] group of subformula
(¢), it is preferably attached to the remainder of the compound via its 3, 4 or 7 position.

Shﬁila.rly, in Formula IT, when A is an indazolyl group of subformula (a), it is
preferably attached to the remainder of the compound via its 3, 4 or 7 position. When A
is a benzothiazolyl group of subformula (b), it is preferably attached to the remainder of
the compound via its 4 or 7 position. When A is a benzoisothiazolyl group of subformula

(c), it is preferably attached to the remainder of the compound via its 3, 4 or 7 position.



benzot hi azol yl group of subformula (b), it is
preferably attached to the remai nder of the conpound
viaits 4 or 7 position. Wien A is a benzoi sot hi azol yl
group of subformula (c), é is preferably attach 2007
the remai nder of the conpound via its 3; 4 or 7
position. 25 Simlarly, in Fornmula 11, when A is an
i ndazolyl group of subforrmula (a), it is preferably
attached to the renmai nder of the conmpound via its 3, 4
or 7 position. Wen A is a benzothiazolyl group of
subforrmula (b), it is preferably attached to the
remai nder of the conpound via its 4 or 7 position.
Whien A is a benzoi sothiazolyl group of subfornula
(c), i tAlsosnmoaﬁ\ﬂaﬁthghemmxaathdambd grivep of snirfprmida (abfit is he
co 2

A TP atadhed o o of e B8R a5 3 8 7YRE "B &
s u(bﬁ bérzuthiazélg) grovptof Bubfmaladb) blisprefetably hdathedtotthpremainder of

i nder f t.h d
feogiropud v [ o6 PAERRLET W f Sbetpoitbaifactt BOSH b ABformuta
50 t(c) & ipprefebhytpchad toahrheuiamdertoﬁ mercemmunréjem ity B, 4 erreposition.
conmpound via its 4 or 7 position. Wen Ais a
benzoi sot hi azol yl group of subformula 5 (c), it is
pr ef er Foitlergh Famtutad V, wheth is arisdandgirgral of sibferovizdeind is

ey Rl RAB B, cLHILAE e 4.5, £l Vi
p neﬁ eembthiazely graped subforthia (b)e itéd m@fenablmatt@hsi t@dlnﬁrr@mn'ﬂdﬁf of
oV Ietﬁ%%)t S 03% frl,a ?g 4 Zr P o§ft1¥7ﬁ gﬂ%%%%ﬁ &ng& Cx).;ﬁ:ﬁﬁazolyl group of subformula
preey, enaﬂxbgeraabrtaa@dhedjtotthp reineindesiofithe dempayhd vig its Be# or 7 position.
conpound via its 4 or 7 position. Wen Ais a
benzoi sot hi azol yl group of subfornula (c),

pr ef er bé present @véntion meluddssompormilnefdiormflay dar dﬂwﬁlﬂﬁd

via its 3, 4 or 7 position. The present i nvention

15

i ncl udes conpounds of Formulas I’ e, or (VAR
NkHyHI AOAH A15(I)(|1)(|||)(
mefij“h, ch
H H
Y N
o A A
) (I (i) (v
wherein
A is
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Ais (a) Nor R S (b) 3/>N7 8 March 2007 R is
H F, d, Br, I, OH CN nitro, NH2, alkyl having 1 to
4 carbon atons, fluorinated alkyl having | to 4
carbon atons (e.g., CF3), gycloal kyl having 3 tog{arch 2007
carbon atons, cycloal kyl al kyl having 4 to 7 carbon
atons, al koxy having 1 to 4 carbon atons (e.g.

OCH3), cycl oal koxy having 3 to 7 carbon atonmns,

al kylthio 5 having 1 to 4 carbon atons (e.g., SCH3),
fluorinated al koxy having 1 to 4 carbon atons (e.g.,
OCF3, OCHF2), hydoxyal kyl having I to 4 carbon atons,
hydr oxyal koxy having 2 to 4 carbon atons,

nonoal kyl ami no having i to 4 carbon atons,

ﬁi al Iiy m'4 no HNReCIeB Ie@QENCHI kigth, Igl_lgg lafiyl Inbirgein mﬁrﬁaﬂ?oz atoms,
as 0.4 car .at or ; IS al.

navi ng HrpaERRR hayRl 28 # cabord boiE teg, Chl GypiBartlt s 0 7
car bon carbdnCutans, oycl aflo k k;d’lbmbdnrugo:ds,talkiymmgoht 4
at ons; a%% qmaﬂhﬂ ?h@ igro & ;;
al kyl R& “3"’5"‘ (e P%‘éﬁb% °§F‘8ﬁ% vinge B sioqhoiips, alkyidio
al kyl hamngrlgto 4 cbxboﬂatoﬂn o, SEH;{),EﬂL(oenged alkix3)having 1 to 4 carbon
vl oaltt 4Pyl SRk OGN, H95HR AN ok, oof iy atoms
havi nghydxm:galﬁoxydmmgmtcm minm(amng:, mommamiwhalvingll ko % garbon
havi n | t hl hayi

car bog g‘f‘sdms fa% ‘;}g%&@)mq‘ ahlg)r/gtr%ué’t ‘ﬁ%@@h%af/\%n‘g c‘?fbon
to 4 camhnmuoaﬂﬂns (e.g., OCF3, OCHF2) hydoxyal kyl
having | to 4 carbon atons, 20 hydnxyal koxy having 2

to 4 carbon atons, nonoal kyl am no having 1 to 4 carbon
R?  is H, alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon

atoms, or cycloalkylallkcyl having 4 to 7 carbon atoms;

R® isHF, Cl, Br, I, OH, CN, nitro, NH;, alkyl having 1 to 4 carbon atoms,
fluorinated atkyl having 1 to 4 carbon atoms (e.g., CFi), cycloalkyl having 3 to 7
carbon atoms, cycloaikylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4
carbon atoms (e.g., OCH;), cycloalkoxy having 3 to 7 carbon atoms, alkylthio
having 1 to 4 carbon atoms (e.g., SCHa), fluorinated alkoxy having 1 to 4 carbon
atoms (e.g, OCF;, OCHF;), hydoxyalkyl having 1 to 4 carbon atoms,
hydroxyalkexy having 2 to 4 carbon atoms, monoalkylamino having 1 to 4 cartbon
atoms, dialkylamino wherein each alkyl group independently has 1 to 4 carbon
atoms, Ar or Het; -

Ar  is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 C atoms, alkoxy having 1 to
8 C atoms, halogen (F, Cl, Br, or ], preferably F or Cl), dialkylamino wherein the
alkyl portions each have 1 to 8 C atoms, amino, cyano, hydroxyl, nitro,
halogenated alkyl having 1 to 8 C atoms, halogenated alkoxy having 1 to 8 C
atoms, hydroxyalkyl having I to 8 C atoms, hydroxyalkoxy having 2 to § C
atoms, alkenyloxy having 3 to 8 C atoms, alkylthio having 1 to 8 C atoms,
alkylsuiphinyl having 1 to 8 C atoms, alkylsulphonyl having 1 to 8 C atoms,



10

15

20

25

30

atons, dial kyl am no wherei n each al kyl group

i ndependently has | to 4 carbon atons, Ar or Het; Ar

is an aryl group containing 6 to 10 carbon atons which
IS unsubstituted or 25 supstituted one or nore BiMEchﬂzom
by al kyl having 1 to 8 C atons, al koxy having | t

C atons, halogen (F, CI, Br, or |, preferably F or

a), dialkylamno wherein the alkyl portions each

have 1 to 8 C atons, am no, cyano, hydroxyl, nitro,

hal ogenated al kyl having | to 8 C atons, hal ogenated

al koxy having 1 to 8 C atons, hydroxyal kyl having |

to 8 C atons, hydroxyal koxy having 2 to 8 C 30 atons,

al kenyl oxy having 3 to 8 C atons, alkylthio having 1

to 8 Cumhealigylaming havingll tolfi € gtondsassiclvglicflamimo Svireitt hesycloalkyl

al kyl syl i n C at ons.. rch,.2007
nonoal M%&ﬁ)mﬁ;& aﬁ"g“si““?gs gpuengliyos%s,nmg% P%'/gqxﬁy hglf?lmntcl)le aryl
wher eit portitwe cfmtaiim&mr cm’gunoalmr @g.ﬁpliemyl,?p@h;iﬁb rbipherlrm and is
is opti -1y X rei e_ar

porti oﬁ&g) %%‘i%?“nim@% 5%@’%0%%%%%%%’%%%?&? ?ﬁlﬁlﬁg%ﬁ? carbon
napht hytoms bi{gqae rphiedyl,amedphitsyl, diiplieaylnl nd dsibegtiohallye dhpbstitnted,
oYL DRSSl L WUl 5870 8ty
i S opt substithteg, suldos sulfonyieniino, egyliroidd Ky ko agetanidoriaaylpkie (e.g.,
cycl oa : v atons and is optionally
subst i H&{o&%&?%n@&%ﬁﬁh&%ﬁy gm’ no, acylamdo (e.g.,
acetam do), acyloxy (e.g., acetoxy) or conbinations

t hereof;,, a ] f; ' ' '
Uty e oG BebBl ofh, WELECRHTHial BiRa ibEid & ity
unsat unmsatedtedh hasiimg © 1 ging Bloms ywhittoatdeabtl mig addm mta N, O or 8
| east [ 1S ' '

umaubs Py Ao s blegudhol e sl o @ Bord B} flogen v, O,
hal ogeBr, (oF 1. peferabbt F o (Cl aryhbeving 4oyl OFcaghon Gitgms (ergy| phenyl,
havi ng : . . v

bi phe n?@?&g’n %@gﬁg BEBP éﬁgﬁ@a}gﬁﬂgﬁ t‘f‘%‘tﬂgg& g? Y%?P E%\? [ (F]aw.ms’
1 to sallpxytkaving 15oad Korefonksa\cyeny, |triffeprgnathyli oitsy, oxo, amino,
cyano, tg[oiaﬁ:l:, li,¢0 R O¥ ' .

monoal II?%/I amni fr%o ;@ ﬁ% 11t_0 t% pé %%’a%&%%%mg? gﬁhﬁrﬂnae%p% glkyl Eoup
wher ei s é i hCataap) orgebipations thereof, and

pharmaceutically acceptable salts thereof.

In Formula I’, when A is an indazolyl group of subformula (a}, it is preferably
attached to the remainder of the compound via its 3, 4 or 7 position. When A is a
benzothiazolyl group of subformula (b), it is preferably attached to the remainder of the
compound via its 4 or 7 position.

Similarly, in Formula I, when A is an indazolyl group of subformula (a), it is
preferably attached to the remainder of the compound via its 3, 4 or 7 position. When A
is a benzothiazolyl group of subformula (b), it is preferably attached to the remainder of
the compound via its 4 or 7 position.

Also, in Formula II’, when A is an indazolyl group of subformula (a), it is
preferably attached to the remainder of the compound via its 3, 4 or 7 positicn. When A
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15

has 1 to 8 C atons, or conbinations thereof; and
phar maceutically acceptable salts thereof. 20 In

Formula 1', when A is an indazolyl group of subfornula
(a), it is preferably attached to the renalnderawgmhzmﬁ
the compound via its 3, 4 or 7 position. Wen Ais a

benzot hi azol yl group of subformula (b), it is
preferably attached to the remai nder of the conpound
viaits 4 or 7 position. 25 Simlarly, in Formula 11",
when A is an indazolyl group of subformula (a), it is
preferably attached to the remai nder of the conpound
viaits 3, 4 or 7 position. When A is a
benzot hi azol yl group of subfornmula

b), it.is _
pris benzthigeoll graum efsublermule (b).dtia pirireRblbftiached & e ARG of
x%gﬁb§§m$d954@4 9%gkh % 30 Also, in Fornmula |11

I's an I n group of subformula (a), it is
preferably attached to the remai nder of the conpound

via it | ['TZIaWS WhbPR is MRz 1%1'&1 MEEMbrﬁﬂQﬁ{a), jt s
aZO

a benzot roup of subformnu

p rpeeﬁreatajowc@dtta@n e@na@rylet @féherceﬁ'aplw&éfta '§§f3) 4 PhEP?,SHt?ao o &
Viidy beuSorsh tzgﬁ G;Fﬁfstubf?aﬁnulﬂb‘j 4% prefelrdbly-afRel & th renviieer of

Als anin roup of subfornula (a), it is 5
pﬁ@fﬂema@mglvatlls&@hé'@%@ft-he remai nder of the conpound
viaits 3, 4 or 7 position. When A is a

benzot hi azol yl group of subformula

prefer ﬁltﬁf’sméigﬂt Ia]ghé‘ﬁip ¥4V fie indadelyl H@’l(z"%’faz"lﬂl?éi errsisatgzolyl
Vi gfbub§ Sf £cdlbe hteRD3A b tﬁ@rcniaﬁxd&@fﬂlé's&&ct&re W4 aaf guitablel aifachment
t he 1 ndazol yl, benzot hi azol yl dfb nzoi, soéhla ol

100igh o thssfoliiving euborgwles i lgEHR R0l R PEFE S e
St elt£dab16 andl HenA RN azR 14 g h ghdakd RebiBRbf the sinture. The

foll ow ng subfornula Iustrate sone of the preferred
attachne bet ween i ndazol e and enzothlazole
gr oups the renaln of the str

X

(12) R (ib) R (Ic)
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CNN> NI/ SS ON (I"h) (I"") O5 The foll ow ng
subformul as further illustrate sone of the preferred
attachnments between the indazolyl, benzotbiazolyl and
benzoi sot hi azol yl groups apd the remai nder of tB&4aren 2007
structure. 4X X NHNHNH IN' ~N N R RN RZ (Ha)

(M) (M) 13 8 March 2007 N\ ~\ ~ NN HR2 NHRz

x(|d) (fie) NX NHNHN3NR ~> RS .4 S
(1rf) (1190 3 3
1 1
N
N X R N NRz
(ld) (l'e)

R_E;[ 5@

(')

5 o A

{I'h) (1)

The following subformulas further illustrate some of the preferred attachments
between the indazolyl, benzothiazolyl and benzoisothiazolyl groups and the remainder of
the structure.

mﬁu&%

NH

e ey e

(la) (1Ib) (lic)
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S X HKNH X (11n) (110) 10 O O NH NH
&~\\,N' r BZ RZ RZ (1Pa) (lit) (%3Wen 2007

X
(1) (lle)
N X
N 3 N\>_R5
3 S\}_Rﬁ S
() (tig)
3 3
ISy S
N s P~5
x H K
X .




OHRzZ NHRz O(lIt'd) (Il"e) NHNH N3 M\ 3/ >S
(rr"f} (11'g) 331k \W N> Nbcs/ S OHH(II"h) O
(11'i) The followi ng subfornulas farther illustrate

some of the preferred attaghments between the gp.h2007
i ndazol yl, benzot hi azol yl and benzoi sot hi azol yl groups
and the remainder of 5 the structure. NNN N, N ~N
N2 R R (ilia) (IlIb) (I'llc) 16 8 March 2007 N N N

NRz NNRz (I | 1d) (I Ile) NN
4 4
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X
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The following subformulas further illustrate some of the preferred attachments
between the indazolyl, benzothiazolyl and benzoisothiazolyl groups and the remainder of
5 the structure.
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NHNH >Rs / 3 NJ-R SS (IVf) (IV9) 3\>4 NI %
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NHNH 4\ \ a:rN ~N gS S (I1Vj) (IVK) (IVm) a a kN
SS HKNH (1Vn) (1Vo) N (NH NH NH Ril1! \N\ NgkhdMp 2007
f22 R R2 (1Va) (M) (IV's) 5 20 8 March 2007

S Y
Ty elxy ~ET
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(lII‘a) (1') _(iire)
1 1
N, N,
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(lird) (li'e)
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N S S
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5 The following subformulas further illustrate some of the preferred attachments

between the indazolyl, benzothiazolyl and benzoisothiazolyl groups and the remainder of
the structure.
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(11) X4 NI &N 6N5 "Zz 4
(10) 5pci~0NI \~ N/

0 (I"b) (1"e) 22 8 March 2007
NO (VI)4d+ 1) In accordance Wigt\huréh 2007
spect of the invention, there is provided a
method 5 of treating a patient (e.g., a mammal such

~as a human) suffering froma di sease state (e.g.,

~ W~ Az

(V')




menory inpairment) conprising adm nistering to the
patient a conpound according to Formulas I-1V or
I'-1V . Preferably, the disease state involves
decreased nicotinic acetyuﬁhollne receptor activg
10 In accordance with a nethod aspect of the inven
there is provided a nethod for the treatnent or
prophyl axis of a disease or condition resulting from
dysfunction of nicotinic acetylcholine receptor
transm ssion in a manmmal, e.g. a human, conpri sing
adm ni stering an effective anount of a conpound
according to Fornulas I-1V or I'-1V . 15 In accordance
with a nmethod aspect of the invention there is

provi ded a net-hod for the treatnment_jor prophylaxis of
a di seaseyor cofidition resultin defective or
mal f uncti™i ng g c acetyl
particu a7 relept ors,
human, conprispig~a M%@ﬁenn a ¢ anmount of
a conpound acébrdi ng Ro Fornuias I'=nNet 1R v . 20 In
accordance with a nethod aspect of the invention there
is provided a @¥idlod for the treatgitd) or prophyl axis
of a diseasefpr condition resulNing from suppressed

rch 2007
Ion

, e.g. a

nicotinic | choline rece transmssion in a
manmal , e. g~ man, conpriis i ni stering an
anmount of a conpouMd according to Fo las I-1V or

' -1V effectlve t 0 activate a7pA ptors. 23
8 March 2007 b Ordance with a od aspect
of the invent on el S provided a o for the

treatment or prophyIaX|s of a psychot di sorder, a
cogni tion inpairmgntfy (e.g., nmenory Hh% 1rnent) or
neur odegener ati ve di sease in a manmal , e.g., a human,
5 conprisin adn1n'§ter|ng an effectivg®anount of a
compound Mmulas |-NV orxAR:=IN/ . In
accor danc ct e nventi on
there is provi ' tre or
prophyl axi s of a}dlsease or conditi ulting from

| oss of H

(IV'h) | (V)

In a more preferred embodiment, the following subformulas illustrate some of the

more preferred attachments between the indazolyl, benzothiazolyl and benzoisothiazolyl
groups and the remainder of the structures of Formules I and I,




10 cholinergic synapses in a manmal, e.g., a human,
conprising adm nistering an effective anount of a
compound according to Fornulas I-Nor I'-N. In
accordance wi th another nethod aspect of the invenyiQRogn7
there is provided a nethod for the treatnment or
prophyl axi s of a neurodegenerative disorder by
activation of 15 a7nACh receptors in a mamal, e.g.,
a human, conprising admnistering an effective anount
of a conpound according to Formulas I-I1Vor I'-N. In
accordance wi th anot her nethod aspect of the invention
there is provided a nethod for protecting neurons in
a mamual, e.g., a human, from neurotoxicity induced

20 by acthvation of a7nACh receptors conprising
adm ni st e ng an effective anount of a conpound
accor di fig Formulas |-1V or |I'-1V,;. In accordance
wi t h andf hetw net,phod aspect of fhe Mguentgyon there is

provi ded a od for the tr tne“ii; pAyl axis of
a neurodegeneratdi v\ di sorder | NR{ A gig the 25

bi ndi ng of -."@ o a7 ecgptors in a
mammal , e.g., "8 BN, conpri sing MORY Ni stering an

ef fective anount of a conmpound accqdi'ng to Formnul as
I-Nor I'-Pv.{in accordance mﬁth(ghother met hod
aspect of the invention there is provided a nethod
for protecting neurons in a manmal, e.g., a human,

fromneurqtoxicity induged 30 by AP peptides
conpri si adm ni ster| an effective anount of a
compoun ordi t mulag I-Nor |'-N .R24 8

March 2007 accor dance i anot her hod >esp

of the invention there is prqvided a ne f N
al | evi at i i ﬁition of, méx gi ¢ f | O d&ced
by Ap pepflidegs_jiMN a manva S510.« ' @ human, *gagpri sing

adm ni st eri Mg effective anpunt of a conpoundy 5
accordi ng tB.FornuIas -1V ﬂk)l'-IV'. The cong unds of
t he present pnvention are nitcotinic al pha-7 Ilgands,
preferably agonists, especially partial agonists, for
the al pha-7 nicotinic acetylcholine receptor. Assays
for determning nicotinic acetylcholine activity are
known within the art. e, :

] 1
e} @)
N N )Y
1 N 1 Oy ~ N,
N N =y "
R? hz 0

(I'a) {I'b) {I'e)

5
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10 e.g., Davies, AR, et al., Characterisation of the
bi ndi ng of [3H nethyl]ycaconitine: a new radioligand
for | abelling al pha 7-type neuronal nicotinic

acetyl choline receptors. quropharnacology, 1999 march 2007
38(5): p. 679-90. As agonists for a-7 nAChRs, e
conpounds are useful in the prophylaxis and treatnent
of a variety of diseases and conditions associ ated
with the central nervous system Nicotinic

acetyl choline receptors 15 are |igand-gastro

i on-channel receptors that are conposed of five
subunit proteins which forma central ion-conducting
pore. Presently, there are el even known neuronal nAChR
subunits a2 - a9 and a2 - 04). There are also five
further bunits expressed in the peripheral nervous

system (31, y, 5 s). 20 The nAChR receptor

subt ype¥ can be, Bonopent angric het er opent aneri c.

The subtype I ch has reqggi ve hderabl e attention
i s the honope Nic a7t p bt ype formed from
five a7 s Tbe a7 ekhibit a high affinity
for nicotine 8 st) and f I - bungar ot oxi n

(antagoni st). Studies have shomn Phe a7- nAChR

agoni sts can H&useful in the d¥atnent of psychoti c

di seases, neurodegenerative diseases, 25 and cognitive

i mpai rments, anong other things. Wile nicotine is a
known agoni st, there is a need for the devel opment of

ot her @/scRbEhRe ¥BN flthod K5REEH B tiverfBh Shbde € provided a method

agoni sts, that are less toxic or exhibit fewey side

efaf &eatiss ¢ Ratienh(cdoreimraal Fich sptiEemY s} g’@‘inr?é{ isepse glate (¢.g.,
2-;t5 l{th,g&menﬁ AP 'sﬁrt of RAbrAA aﬁgqgmel pitiaf & GngpourdDaccording to
nat ur a occurring toxin in certain marine rns . . ...
( FsrHits FOV B b - aerephl, e disosse, gpte mvRlye, dgrosgyd nicotinic

Toxbtgmblindredeptor bty Anabaseine is a potent activator

of manmalian 25 8 March 2007 nicotinic receptors.

See, e.g., Kem Aner. Zool ogist, 25, 99, 1985. Certain

?n aFasm;j@eorda{bah | hgisa ﬁétﬁtfdb & cgaﬂma&iveﬁioartﬁeramaovided a method
3-[ 4- (di et hyl am no) bepzyl i dene] - 3,.4, 5, §-, .

t fox thp {retgent or prophylaks Pl i ?S%?fe‘loag*é%n feﬁ‘gw’s frr Gyshipegion of
r G:ﬁ&lﬂ/ hiQlacetdondlimb seceﬁslle trat@mgasign €S a rﬁalﬁﬁaﬂ,l 257 a dnthaN@omprising
92/,15306, One_parti cul ar, anabasei ne an s

( ERering 7 REABS ARt A OPPRIE arcoufiiaa Eimles LIV o IV
known as GIS-21 and DMXB (see, e.g., US 5,741, 802),

In accordance with a method aspect of the invention there is provided a method
for the treatment or prophylaxis of a disease or condition resulting from defective or
malfunctioning nicotinic acetylcholine receptors, particularly a7nACh receptors, in a
mammal, e.g. a human, comprising administering an effective amount of a compound

according to Formulas [-IV or I'-IV".

In accordance with a method aspect of the invention there is provided a method
for the treatment or prophylaxis of a disease or condition resulting from suppressed
nicotinic acetylcholine receptor transmission in a mammal, e.g., a human, comprising
administering an amount of a compound according to Formulas I-IV or I'-IV” effective to

activate ¢7nACh receptors.
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Is a selective partial a7-nAChR agoni st that has been
studi ed extensively. For exanple, abnormal sensory
inhibition is a sensory processing deficit in

schi zophreni cs and GIS-21 as been found to incg

sensory inhibition through™ nteraction with a7-n£§%ﬁ§TZM7
See, e.g., Stevens et at., Psychopharnmacol ogy, 136:
320-27 (1998). 10 Anot her conmpound which is known to

be a selective a7-nAChR agonist is Tropisetron, i.e.,
| aH, 5aH tropan-3a-yl indol e-3-carboxylate. See 1. E
Macor et at., The 5-HT3-Antagonist Trovisetron (ICS

205-930) is a Potent and Sel ective A7 Nicotinic
Receptor Partial Agonist. Bioorg. Med. Chem Lett.
2001, 319-321). 15 Alkyl t hr oughout neans a

strai ht chain Qr lgnche %%a£°?gfgga%h§%ns rQGRIVRRA a

r adi bon a

Suthba%ﬁfaabmmt :groomﬁhﬂmd nfd@smbd itiwﬂltﬁorﬁm amgmgpﬂ Alﬁmﬂl‘fmm

i sopr opy u sec nd..t er

n@ﬁ‘&PWVP“P@‘X‘Eﬂ% abgeﬁfﬂfeéﬁh‘éﬁ S35 Ryt M‘]‘a‘r”?'r e
RéH e idhiiserdy b efféctive anhmnofat mpom@umoabnetoaom;!v HV
groups 1 nclude nethoxy, ethoxy, propoxy, isopropoxy,

i%5bt¥t-oxy, and sec-butoxy. Al kylthio neans al kyl-S
groups in which the alkyl portion preferably has 1 to

4 25 carbqn ataq uit al ky
ot hylR FEERA B PP Bang Pa eE IE ek B Bzt
l;ﬂembalfbxcth@ Ereitfn!eﬁ)tﬁ Iphophyiatiiote mmrwn@uwdm feom 1035 of

havj ng. 3 carbon atoms. . Sul t abl EreRE
H@Fﬁ@%3%9ﬂF 6ﬁ9¥mm%y ﬂbJFMP’ é&c pentyFM£%%% Ve

Qﬁﬁhﬁh@xmhmxﬁhmammﬂﬁgMaEhnmbybﬂwakFV -groups incl ude
spiropentyl, 30 bicyclo[2.1.0]pentyl, and

bi cycl o[ 3. 1. 0] hexyl . 26 8 March 2007 Cycl oal koxy

means I ycebrdarde wittOanothenmpthod spakti of the inventipe tg }éww"ide‘i a

DSkt Bt ﬁfﬁg%,g o ot B &l ol AV dRbrdb byCabivaion of

I cal "having 3 car bon
aﬂmn receptors in a mammal, e.g., a human, comprising adrmmstenng an effective

amount of a compound according to Formulas I-IV or P-IV”.

In accordance with another method aspect of the invention there is pmwded a
method for protecting neurons in 8 mammal, e.g., a human, from neurotoxicity induced
by activation of ¢7nACh receptors comprising administering an effective amount of a
compound according to Formulas I-IV or I™-IV”, '

In accordance with another method aspect of the invention there is provided a
method for the treatment or prophylaxis of a neurodegenerative disorder by inhibiting the
binding of AP peptides to a7nACh receptors in a mammal, e.g,, 2 human, comprising
administering an effective amount of a compound accerding to Formulas I-IV or I'-{V".

Tn accordance with another method aspect of the invention there is provided a
method for protecting neurons in 4 mammal, e.g., 2 human, from neurotoxicity induced
by AP peptides comprising administering an effective amount of a compound according
to Formulas I-IV or T'-IV".



5 Cycl oal I cyl al kyl groups contain 4 to 7 carbon atons,

for exanple, cyclopropylnethyl, cyclopropylethyl,

cycl obut yl met hyl, and cyclopentylnethyl.

Cycl oal kyl al koxy groups copjain 4 to 7 carbon at qfffarch 2007
for exanpl e, cyclo

propyl net hyl oxy, ' cycl opr opyl et hyl oxy,

cycl obut yhnet hyl oxy, and cycl o- 10 pentyl net hyl oxy.

The cycl oal kyl and cycl oal kyl al kyl groups can be
substituted by Cl.a-al kyl, Ci g- al koxy, hydroxyl,

am no, nonoal kylam no having | to 4 carbon atons, }
and/or dialldyanm no in which each al kyl group has |

to 4 carbon atons. 15 Aryl, as a group or substituent

per se or as part of a group or substituent, refers to

an aronatic carbOC.C r adi contajning 6 to
car bonng’f Bferdangg % F‘Eé?@dsl’efft‘}féilm m‘iilﬂ“’cr%\l!ﬁ grovided a
ar yethsdofop suevm:hgi G’xﬂnﬂ?ﬁhﬁ%ﬂ choliedpéi® YincBdi indihdeA &y YA B geptldcs ina

[ h
Substltgted %ﬁ¥ grou S inc udgag e %%9 de%%{l d ad

Dy daadrdlgngo&hﬂydI,whymmy, al koxy, nitro,

nmet hyl enedi oxy, ethyl enedi oxy, am no, al kyl am no,

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,

cyan, a(nlé compoiukdd 0y e phedty hnveﬁﬁdhydrd iilbdhmc alpha-’? hgands preferably

P L0 LRt e el o

s AtASSES e‘d degeahiining| ﬂlqoﬁﬁlatawtﬁtlﬂ‘dm& aetivity Iafeylmu% ahtlﬁ:ﬁtlﬁchrt See,
et i S :
R St 8 GPSCBARLRRSr oGl S
.au radiblip aﬁd % d i
rF:ret eror r| Ny oziﬂgg‘rr%!j@tm @ycl ;5?%%@ %H%‘glﬁntsélﬁ%a‘!ﬁ%hm the
satcompiueds arechsefal i the Ipyuphﬂh:(tjis ah® drektmbﬂrﬁ‘ca/ g&ﬂe}fy of alsleﬁes and
in 0 ted to 3 ro nyl,
te?b@h&??%#hneny Jﬁlp)e/r P RETRUF 7 g?b§§“%P¥ cayﬁﬁgf%rm”wnm
15pi peerligandagastrol imy-ghiawiel reydptors ﬂxstcmamposbﬁl of ﬁn@lsubhmt bﬂok‘:&ts which
SUI roup ut.are not |im
i ol P54 L e R g b S
py!s i3y (c2 -i o ahd A3 yB4). Theredyt alspiive mrﬂhamgbumtsmipfe;ﬁed in the
QU bV dervous system (a1, Bl, 7, 5, £).

20 The nAChR receptor subtypes can be homopentameric or heteropentameric. The
subtype which has received considerable attention is the homopentameric o7 receptor
subtype formed from five o7 subunits. The a7nAChRs exhibit a high affinity for nicotine
(agonist) and for a-bungarotoxin (antagonist). Studies have shown the a7-nAChR,
agonists can be useful in the treatment of psychotic diseases, neurodegenerative diseases,

25  and cognitive impairments, among other things. While nicotine is a known agonist, there
is a need for the development of other 7-nAChR agonists, especially selective agonists,

that are less toxic or exhibit fewer side effects than nicotine.

The compound anabaseine, i.e., 2-(3-pyridyl)-3,4,5,6-tetrahydropyridine is a

30  naturally occurring toxin in certain marine worms (nemertine worms) and ants. See, e.g.,

Kem et al,, Toxicon, 9:23, 1971. Anabageine is a potent activator of mammalian




I soqui nolinyl, naphthyridinyl and the Iike. Qher
exanpl es of suitable heterocyclic groups, are
2-qui nolinyt, 1,3-benzodioxyl, 2-thienyl,
2-benzofuranyl, 2-benzothigphenyl, 3-thienyl,

2, 3-di hydr o- 5- benzofi uanyl , " 4-indoyl, 4-pyridyl,
3-quinolinyl, 4-quinolinyl, 5 1,4-benzodi oxan-6-yl,
3-indoyl, 2-pyrrolyl, 3,4-1,2-benzopyran-6-yl,

5-indolyl, 1,5- benzoxepin-8-yl, 3-pyridyl,

6- coumari nyl, 5-benzofuranyl, 2-isoimdazol-4-yl, 3-
pyrazolyl, and 3-carbazolyl. Substituted heterocyclic
groups refer to the heterocyclic groups described

above, 10 which are substituted in one or nore places

by picbtiwic eecepigrb.e Sed) algag@u, Aguey| Zookigisy 125, 2 kBl Certaip apapaseine
trifluoronethyl a iy _
dlg?%o aﬁgﬁo& ﬁgglca TS mhlc aﬁ%ﬂéﬁgﬁﬂﬁ¥u e onéﬁggﬂ3456
note@rahydueg’,qd{bquadmhjl are lalry dndwn picBtinis udgepton agonists, See, e.g., US

o585 2] s Bl gz ok USRI 53 oo

5habergglidenelchnalickepies aloe bnaqwnak eGASL2Y ahd DB (ea gl 5,741,802),

It Egsl gge‘leecg‘?er 1;’; ﬁ%r wla%ogsﬂﬁ%& aé,{ Mdﬁﬂ%@ﬂ'&yl For!Rample,

pr ebmmﬂlsynsbiy idhibin is Beensorprptoagssing defiditdx ;chzgphramsmgd GTS-21
Rz
oS8Tt B s WS BELCH, s
COﬁ]SQISWdSIS@f al FByyohdphamiacdlogyalig: 320-27 (1998). i s preferably
100 F d, Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, or
phenyl , RZis preferably H nethyl 2- thlophenyl
3 t hi ophmﬁbdl’ cogppundywhiclpis fsheymyto berfdsategtives ai’;—p.é. aAgoyist is
%[‘l' s]egmé i @r ’Ialg %cm %FHASBM-}A m%ole%%a%kﬁ%e@éé J. E, Macor et al., -

hen i'n the co ounds of Fornulas_,
~L 8 205 gte Selecsive, A7 Nicotini

3- k%%%&??ﬁ%hﬁ%m dﬂ{oxlg w@@% L 2d!ﬁtdi92921) 30 Also,
in T onpounds of Formulas |-1V, RSis preferably H.
1528 8 March 2007 According to a conpound aspect of the

i nvent i gy &Rﬁglﬁ&ﬂ’iﬁ%@%ﬁﬁghﬁ-@ﬂaﬁﬂlbﬂﬁadchéd\éhah%hﬁﬁue &y @6carbon

from
radical having preferably 1 to 4 carbon atoms. Suitable alkyl groups include methyl,

ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.

8 March 2007

Alkoxy means alkyl-O- groups in which the alkyl portion preferably has 1 to 4
carbon atoms. Suitable alkoxy' groups include methoxy, ethoxy, propoxy, isopropoxy,
isobutoxy, and sec-butoxy.

Alkylthio means alkyl-S- groups in which the alkyl portion preferably has 1 to 4
carbon atoms. Suitable alkylthio groups include methylthio and ethylthio.

- Cycloalkyl means a cyclic, bicyclic or tricyclic saturated hydrocarbon radical
having 3 to 7 carbon atoms. Suitable cycloalkyl groups include cyclopropyl, cyclobutyl,
cyclopentyl, and cyclohexyl. Other suitable cycloalkyl groups include spiropentyl,
bicyclo[2.1.0pentyl, and bicyclo[3.1.0]hexyl.




N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) benzo[ d] i sot hi azol e-3-c
ar boxam de,

N- (1- Azabi cycl o( 2. 2. 2] oct - 3- yI ) benzo[ d]i sot hi azol e-3-c
ar boxam de hydrochl ori de, % March 2007
((3R) - 1- Azabi cycl o[ 2. 2. 2] oCt - 3-yl ) benzo[ d] i sot hi azo? -

3- car boxam de,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) benzo[ d] i sot hi azol

e- 3- car boxam de hydrochl ori de,

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)benzo[d]i sot hi azol

e- 3- car boxami de, ’

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl ) benzo[ d]i sot hi azol

e- 3- car boxam de hydrochl ori de,

I'\tj(e 1- fécﬁslaioﬁmsp[n?eaﬁs 2} Q60 Yrodid Uil Bre3cidhgK aidtion
N- prefirahbyals acpelico pizyaticoqrdsievclic yatyzted hydrerashon gadicel kpvipg 3 to 7

?%JB) fpachl ori de,
N- ((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl } 1H-i ndazol e- 3-car b
oxam de,

N-( (3R t | |
5N (( )C;}chd%%@mkﬁ/o“ d% ZeoBthfC 4 3roY 1) -chithoh N Qe €fo?- @Rdmple,

b d
N EiebBo st Aoy ek oy gy YRS
boxam de,

N-((3S) - 1- Azabi cycl of 2. 2. 2] oct - g/ -1H i ndazol e- 3- car
box am défc}pyuwlgﬂ;mm% contajn 4 to 7 carbon atoms, for example, cyclo-

N- P{%gz a- b#%%%: Pg??@f%ﬁywﬁmﬂﬁﬁhﬂoxy, and cyclo-

101 tbylpky- ndazol e- 3- car boxanmi de,

15

20

25

30

N-l aza- bi cycl o[ 2, 2, 2] oct - 3-yl, (S)

1- Met hyl -1 H- I ndazol e- 3- carboxam
N-1- azZiEhSIW Ty pmchoypjeaiiylaHkyl groups can be substitted by Ci-alkyl, Cra-

N Liftaxz | Q&ZnoZ :%J;ﬁ&myﬁmﬂo) havitd NORP) d amoh 04tbegt fnd/or
i azol e- 3-car boxam d

N g2 IKH’Q‘BF’G%PVB‘[’IQC*‘EI‘QW°‘!?‘§?F} ta5t arhop A9 benzo[ d] i sot

bi azol e- 3- car boxam de 20 hydr of or mat e,

gl- ((:;r ﬁzo‘% Hgﬂélgrg 201' sub tu%}zt p?ér é/el c?r as pag'tbcgf%rgg uplol;ks{lbnsg%é%,l r%f'ers to

N- ﬂt}lm’bﬁﬂﬂdz c‘cmb@{cﬁcd &d?dﬁpgbmﬁnmk)ﬁ %o (10 Yatbon g, )unlesk iinttikated
azol e- xam de 4

N- ?@ewam w&lwﬂ Goupf Bé%ﬂﬂ“dfe P&FWL diapthy] 2nd bipheny. Jubstituted aryl
H- protlazadifiedhe bobodandtda ary? grofyowhitivirmilatituted one or more times
B b R A G et b ot eacekony, "SRRGS, Simino,
N- élﬂ:ylaﬁiﬁb,l Cdistkydnzin,. Zx]ydmkyaﬁfngl Yhytrofcydikiomph eoarbdxy;| oydniok i acyl,

N kSRS IS, Sy ptingt, atossisboryt phean, 25 povlgny; -

ndeekd: 3- car boxam de

Heterocyclic groups refer to saturated, partiaily saturated and fully unsaturated
heterocyclic groups having one, two or three rings and a total number of 5 to 10 ring
atoms wherein at least one of the ring atoms is an N, O or S atom. Preferably, the
heterocyclic group contains I to 3 hetero-ring atoms selected from N, O and S. Suitable
saturated and partially saturated heterocyclic groups include, but are not limited to
tetrahydrofuranyl, tetrahydrothienyl, pyrrolidinyl, piperidinyl, piperazinyl, morpholinyl,
isoxazolinyl and the like. Suitable heteroaryl groups include but are not limited to furyl,



hydr of ormat e, 30

N- (1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-5-(thi ophen-3-yl)-1HI
ndazol e- 3- car boxam de hydrofornmate, 29 8 March 2007
N-((3R) - 1- Azabi cycl o
[2.2.2)oct-3-y|)-5-(bnnn)bezzr?io[d]isothiazole-3-ca?5’16°‘>r<c£1’2007
mde, N ((3R-1

Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (net hoxy) benzo[ d] i sot hi az
ol e- 3-carboxam de hydroformate, N ((3R)-1-

Azabi cycl o[ 2. 2. 2] oct - 3-y1) - 5- (brono) - 1H- i ndazol e- 3-car
boxam de, 5 N((3R) -1

Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -5-(cycl opropyl ) - 1H i ndazol e
- 3- car boxam de hydr of or mat e,

N G4 aga%ew ahidscdiyd i Iyittnaity Ghan Aty | H

- ndazo car oxam de drof orr
N- {Spargaliy pod the ﬁ &th@,ﬁsqnaplesnf pHBhip hgteropyalis

az g%sga:%@ qej-beligo {, OfRLiTR Qﬁ)enzofuran 1, 2- benzothlonhenyl
¥ -1 Azablc fo[2 2. 2] oct - 3- yI) - thlop en-2-yl)

F%&z*cﬂl’@t@ mdoyi, 4-pyridyl, 3-quinolinyl, 4-quinolinyl,
) N 1 @%@m&bﬁ&a@*@/ ﬁld@{de-Byw?d]ﬁ,Ci 4-3 2 ?yzﬁﬁhlﬂ BRI, 1,5-

- 3-1F+|ndazo - car boxam d or Nt €,
BPT'SA)ﬂa%PWE ficoumaryly ¢ m@o Troimidprebt-y5 -3 )
- 1 ' 704 ScabsBlypoxani de 15 hydr of or rmt e,
(3S)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (br onp) benzo[ d]
I sot hi azol e- 3- car boxam de,

N (( 33)&$?u@&abﬁe€a‘sdb &gﬁ]rér&tta :ﬁle%'ﬂe)er&yﬂﬁ:t gevsarREvEBEd hbave,
0 azol e S ¢car poxam I or Oor
10, r*{»g b5l &9, eape g Foge ]‘“6% m@eﬁawﬁ%)awmﬂ%dﬁmx

zog é%m{oﬁiﬂeﬂm @@ro, ox¥) amino, alkylamino, and dialkylamino.
N-((3S)-1-Azabicycl 0[2. 2.2]oct-3-yl)-5-(froan-3-yl)-1H

-i ndazol e- 3-carboxam de hydr of or mat e,

N- ( ( 3S)RetticAlz altiichy aleOfibstButdd @at -o8-1yibrk - thmésp pefribly bekd rdto 3
azg stzmen?sagsggc)f rjpldor 2 substituents of the exemplified substituents. Halogenated

15  radicals such as halogenated alkyls are preferably fluorinated and include perhalo radicals

such as trifluoromethyl.

In the compounds of Formmas I-IV and -1V, R is preferably H, F, Cl, Br,
methyl, methoxy, or amino, R? is preferably H or methyl, and R’ is preferably H, F, ClI,
20  Br, methyl, methoxy, or amino.

Also, in the compounds of Formulas I-IV and I'-IV’, R! is preferably H, F, Cl, Br,
2-thiophenyl, 3-thiophenyl, 3-furyl, or phenyl, R? is preferably H, methyl 2-thiophenyl,
3-thiophenyl, 3-furyl, or phenyl, and R® is prefersbly H, F, Cl, Br, 2-thiophenyl, 3-

25  thiophenyl, 3-furyl, or phenyl.

Also, in the compounds of Formulas I-1V, R'is preferably H, F, Cl, Br, 2-
thiophenyl, 3-thiophenyl, 3-furyl, pkenyl, or methoxy.

30 Also, in the compounds of Formulas I-IV, R is preferably H.



hydr of or mat e,
N-((38)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-yl)
-1H i ndazol e- 3- car boxam de 25 hydr of or mat e,
N-((3S)-1-Azabicycl o[ 2. 2. 2}0ct-3-yl)-5-(thi ophen

-1H i ndazol e- 3- car boxam deié)hydroformate N (1 wiakin 2007
Azabi cycl o(2. 2. 2] oct-3-yl ) -6-bronpbenzo[ d]i sot hi azol e-

3- car boxani de,

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6-cycl opropyl benzo[ d] i

sot hi azol e- 3- car boxam de, 30

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(2-fl uorophenyl ) benz

o[ d] i sot hi azol e- 3- car boxani de, 30 8 March 2007

N- ( 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (2-f | uor ophenyl ) benz

o[ d] i soAdwpiEingtea Somprubdxspait dEthe impentvhotheredrapound of formulas I-IV

Aéf? cyclo[2.2.2]oct-3-yl)-6-(3-fl uorophenyt) ben
zoésgf'fect Anézol e- 3- car boxam de,

N- (NEC Aczabicycyof2. D D Ro@3- al)hantﬂ[a]igokh)azﬁlc(xgeaﬂifommﬁp,henyl ) benz
R T L R R
Si;) [t~ial(_|(3f$dlt-kﬁa'am3ad1ejz.2 “23as- Bql@heﬂm[d]lsc%ﬂlhtz(glhdﬁarboxmde

S e b A 50
r\;I N{GSN askz'mmm leaxcﬂi}-gl)benﬁa[y]léoﬂﬁazbﬁé@rm&ﬂ ) benzo
- (ORI SIS AR gyt borsmige prupepii
d] Ne(diAzaleyoiof2. 22 ver Byl dHiitdezolepetmrforamidt,e, N- (|

Aﬁ%?f R&%iciilﬁ?é ARS8 a1 d B L DRXAREN 1 kS Q4N aZ0
N- NY(IRIA A zBYicYad[2.22)R}-Boh)-13L-intlizoB-T-rarraplamiden- 4- y| ) benz

of gll(b}? g Bdluz?y g T[g 2%?!%39 ?ﬁ W%Pﬁp#&{;-di (.Qa];'l%gc%dg *hyr]rg chloride,

P h&dﬂsbéﬁqu@]clm Rjoatzb 11 H-indazble:3enaibdmgmide,
SRR ELA o OB L
15 1-Methyl- IH—Indazole-3-carboxanude N-1 -aza-bmyclo[Z 2,2}oct-3-y1,

(R) 1-Methyl-1H-Indazole-3-carboxamide, N-1-aza-bicyclo[2,2,2]oct-3-yl,

(S) 1-Methyl-1H-Indazole-3-carboxamide, N-1-aza-bicyclo[2,2,2]oct-3-yl,
N-(1-Azabicyclo[2.2.2Joct-3-y])-5-(bromo)benzo] dJisothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-{methoxy)benzo[d}isothiazole-3-carboxamide
20  hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3~y1)-5-(bromo)-1H-indazole-3-carboxamide,
N-{1-Azabicyclo[2.2.2]oct-3-y1)-5-(cyclopropyl)-1H-indazole-3-carboxamide
hydroformate, )

N<1 -Azabicyclo[2.2.2]oct;3-y1)- 5-(furan-3-yl)-1H-indazole-3-carboxamide

25  hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-(phenyl)- 1 H-indazole-3-carboxamide hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide,
N+(1-Azabicycio]2.2.2]oct-3-yl)-5-(thiophen-2-yl)- 1 H-indazole-3-carboxamide
hydroformate,

30  N-(1-Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,




N
1

(1- Azabi cycl o[ 2. 2. 2] oct-3-y1)-6-(pyridin-3-yl)benzo[ d]
[

i sot hi azol e- 3- car boxam de,

N- ( 1- Azabi cycl of 2. 2. 2] oct - [)-6-(pyridin-3-yl)b 0

d] i sot hi azol e- 3- car boxani d229y20 hydr of or mat e, 8 Mfarch 2007
N- (1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-6-(pyridinll-yl)benzo[

d] i sot hi azol e- 3-car boxam de, N (1-Azabicyclo [2.2.2]
oct-3-yl)-6-(pyridin-4-yl)benzo

[d] i sothiazol e-3-carboxam de hydrof onnate,

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-y1)-6{t hi ophen-2-y1) benzo[

d] i sot hi azol e- 3- car boxam de, 25

N- (1- Azabi cycl o[ 2. 2. 2] oct - 3-y1) - 6- (t hi ophen- 3-yl ) benzo
[ dii{@a)-biszzkitwlo}2.c 2jdabX-g1)y Se@romo)benzo[d)isothiazole-3-carboxamide,

1&3{ 3@@2“ G }'yfc@;é&%ﬁ&béﬁ?{ﬂe&?oiﬁ%%[ﬁﬂsoomimlwwboxamide
N- kylrofritlatecyci of 2. 2. 2] oct - 3-y1) - 6- (Eat en-3-yl ) - 1H-i nda
- 3 ' h f t . .
RGNS R B L ST e T
5e- ﬁ{@ay poveabitybio[ 2y dioef-Biy et @yclopddpyl)- 1 H-indazole-3-catboxamids
,%zabl cycio(2.2.2]oct-3-yl)-6-(thiophen-2-yl)-1Hi
®carboxani de hydroformate, 31 8 March 2007
N- Nxem;-amzaqu[zzz]&@mn-ﬁﬁm}wm mmmhhm-carbuxmde

‘E -EI H-{endazol e- 3-car boxam de hydrof or mat e,
I\I- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- br onobbenzo[ d] i s
ot Ni{@xp!l ez3bicwldiD.2 AJact®-yl)- So(phcnyl)- 1H-indazole-3-carboxamide

10 WE\E 1- Azabi cycl o[ 2. 2. 2] oct - 3-y1) - 6-cycl opr opyl benz
o[ fazol e- 3-carboxam de, 5 N((3R) -1

AZBR{3RY LlABRcRBIRL 208t Y4)-SQesphbi- ol d Hrintash Semimk athids,

PR et B bl et eosra

soh}kirmvg 3- . carboxam de hydrof or mat e,
) ber éﬁ% djI'so %ﬁi"i 15@[:%3@]‘9%) &%oxak}} éﬁ&% %f?oﬁa%ﬂm

15 Azlgidioforobie] 2. 22] oct - 3-yl ) - 6- (3-f | uor ophenyl ) benzo[ d]i s

ot lh-i(@g)gi -ﬁ’z;b'icyclo[?. 2.2]Joct-3-yl)-5-(bromo)benzo[d}isothiazole-3-carboxamide,
N—((BS)—!-Azabicyclo[2.2.2}0ct-3-_y1)—5-met50xybenzo[d]isothiazole—B-carboxamide
hydroformate, )
N+{(35)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(bromo)-1H-indazole-3-carboxamide,

20 N-{(35)-1-Azabicyclo[2.2.2)oct-3-yl)-5-(furan-3-yl)-1 H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(phenyl)-1H-indazole-3-carboxamide
hydroformate, ' ’
N+{(35)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-y1)-1H-indazole-3-carboxamide

25  hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-cyclopropylbenzo[d]isothiazele-3-carboxamide,

30  N-(l-Azabicyclo{2.2.2]oct-3-y1)-6-(2-fluorophenyl)benzo{dlisothiazole-3-carboxamide,




10

car boxam de hydr of or mat e,

N-((3R) - 1- Azabi cycl o 2. 22) oct - 3-yl ) - 6- (4f | uor ophenyl )b

enzo[ dj i sot hi azol e- 3- carboxam de, 15 N-((3R)-1

Azabi cycl o[ 2. 2. 2] oct - 3-yl ) gf- (4-f | uor ophenyl ) bengqﬁaq&H 2007

sot hi azol e- 3- car boxam de %ydrofonnate N-((3R)-

Azabi cycl o[ 22. 2) oct - 3-yl ) -6-(3-furan-3-yl)benzo[ d] i sot

hi azol e- 3- carboxam de, N ((3R)-1

Azabi cycl o[ 2. 2. 2] oct-3-yl)-6-(3-furan-3-yl)benzo[d]iso

t hi azol e- 3- carboxam de 20 hydr of or mat e,

N-((3R)-I-Azabi cycl o] 2. 2. 2] oct - 3-yl ) - 6- met hoxybenzo( d] -

i sot hi azol e-3-carboxam de, N ((3R-1

Azabi cycl o( 2. 2. 2) oct-3-y1)-6-(norpholin

4Yﬁ){ﬁ’@&§&£ﬁ1d[§@hjbbﬁ1?2-6 (ﬁﬂu&apmﬁmnﬁ@]hymaﬁmmexmde

-1-"Azabi cycl o 2.2]oct-3-yl)-6-phenyl benzo[d)i

soi1 ek, 3- car boxami de, 25

?1%1.:9&@{9msdt.@Lﬁ}@eZﬂ@edph@uyn&&msmpmmowmde,

sot h| azol e- 3-car boxam de

N Nl sticmiogh 219 byl S9-Bpesppheay prseaidlispispals A <gograngde
sen ﬁiréﬂxlnﬁ @t hi azol e- 3- car boxam de,
I\I- 3R Azabi cycl o[ 2. 2. 2] oct - 3- r.idjn: 3-
ki S il S
8 N’B('imab% 1o[2.2.2]0ct-3- 56{4-ﬂuoropheny1)benzo[d]lsoﬂuazole-s-carboxamlde
N- 3R 1-"Azabi cycl o 2.2]oct-3-yl) (pyridin-4-yl)b
h| azol e- 3- carboxam de,

1%@@@1@(&Izczjsdzgtﬁy@gamﬁn-ﬁ)bym{@mwwamamaemda

ﬁ”ff’ AR %i;»?rrw%?é Bt Y Ropr bR e sasics

. bengpiBhiagDt hi azol e- 3- car boxanmi de,

15

20

25

30

N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-methoxybenzo[dlisothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2-2]oct-3-y1)-6-(morpholin-4-yl)benzo{ dJisothiazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2}oct-3-y1)-6-phenylbenzod]isothiazole-3-carboxamide,
N-(l-Azabicyc[o[2.2.2}001:—3-yl)é-phenylbgnzo[d]isothiazole&-carboxamide
hydroformate,

N-(1-Azabicyclo[2.2.2] oct-3-yl)-6-(pyridin-3-yl)benzo[dJisothiazole-3-carboxamide,
N«(1-Azabicyelo[2.2.2]oct-3-y1)-6-(pyridin-3-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-(pyridin-4-y)benzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-4-yl)benzo{d}isothiazole-3-carboxamide
hydroformate, ‘
N-(1-Azabicyclo{2.2.2Joct-3-y1)-6-(thiophen-2-yl)benzo[ d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-yl)-6-(thiophen-3-yl)benzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-6-(bromo)-1H-indazole-3-carboxamide,
N-~(1-Azabicyclo[2.2.2}oct-3-y1)-6-(furan-3-yi)-1H-indazole-3-carboxamide
hydroformate,
N-((1-Azabicyclo{2.2.2]oct-3-y1)-6-(phenyl)-1H-indazole-3-carboxamide hydroformate,
N-(1-Azabicyelo[2.2.2]Joct-3-y1)-6-(thiophen-2-y1)-1H-indazole-3-carboxamide
hydroformate,




n

N((3R) -1

Azabi cyci o[ 2. 2. 2] oct-3-yl ) -6-(thi ophen-3-yl)benzo[d]is
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( IS)/(ZMﬂ:mydb[@PZJ@t-Ziy@dbeﬁe&iaudﬂﬂﬂmythﬁﬂde azol - 3-yl)

(?ﬁjpg ' c cﬁng]‘ictg]-yc}gbe%mmf lﬁw?/']ﬂeth(]imdazol 3-yl)
dmAnebmyclo[Z 2,2]oct-3-yl)-(benzothiazol-5-ylmethyl)-amine,
(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-5-ylmethyi)-amine,
25 (R) (1-Aza-bicyclo[2,2,2]oct-3-y])-(benzothiazol-5-ylmethyl)-amine,
(1-Aza-bicyclo{2,2,2]Joct-3-y1)-(benzothiazol-6-ylmethyl)-amine,
(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-6-yimethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-6-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-7-ylmethyl)-amine,
30  (S) (1-Aza-bicyclo]2,2,2]oct-3-y1)-(benzothiazol-7-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-7-ylmethyl)-amine,

-yl met hy

-yl met hy .
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(1- Aza-bicycl o[ 2, 2, 2] oct-3-yl et hyl )-(1H i ndazol - 3-yl)
- am ne,

(1- Aza-bi cycl of 2, 2, 2] oct - 3yl met hyl ) - (1H-i ndazol -devl ) 5007
-anine, 5 (S) (|

Aza- bi cycl o[ 2, 2, 2] oct - 3-yl nmet hyl ) - (1H i ndazol - 4- yI) am
ine, (R (1-Aza-bicyclo[2,2,2]oct

3-yhnet hyl)- (I Hindazol -4-yl)-amne, (I

Aza-bi cycl o(2, 2,2]oct-3-ylnethyl)-(IHindazol-5-yl)-am
ine, (S

(1- Aza- bi cycl o[ 2, 2, 2] oct- 3-yl net hyl ) - (1Hi ndazol - 5-y1)
am ne, (R
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(3 TR A Rlesplogas oo P eyl Riodytel 2Dt azol - 6. y1)

al(lm%-blcf{ﬁ?[ZZZ]oct-B y]mcthyl)-(lH—-mdazol—tl-yl )-amine, dazol - 6-y1)
i cyc i ndazo -
ot R ot Bpdesd I#E%m (7
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( l ima'ﬁhaﬁwélﬁﬁzmzhoﬁ-wﬁﬁet@l}‘dlHﬁhﬁybl)i—ﬂlhﬂamﬁd,az0' -7-yl)-
am ne . . .
( 1 BEAATBirergR 2200t Siet ) eioderpy YRS hi azol 4- 1
10) amb1cycﬂc$|},2,2]oct 3-ylmethyl)-(1H-indazol-6-yl)-amine, )
(Qﬁ? 5%%?{2]2%%}'%? W{I (I%X%%ély_enzot i azol -4-y

3 mmmwyﬂbienmnmmmmmmmm—m,
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( 1cmwtmwm.z:mtz-ﬂmwwmmwwm ot hi azol - 6-y
(szg]aﬂgI.I’:l%c @(ﬁ %zlfctﬁ IsmIethéd) SII’W?II%“IO)I 4')I)Ienz 0t hi azol - 6- y
| ) Rt -Aga-bicyaiyf2,2 2]oct—3-yhnethyl)-(benzothxazol-4—yl)-amme,
( 1(1% ﬁ%%ﬁ,ﬂ]&t% ARG BB LAY W RNz ot hi azol - 6- A
20 ( I CSMhAbﬂ-I@VJ@IQB} 221pcts8-Poethsl)ybmeathipto)-S(yemrnd, hi azol - 7-y
I .
) g@'ﬂ ﬁ%a bmkﬁ%’% %{)flﬁ:‘?gﬁﬂ P:W@{Q{n?o&a%l%l}-me
( 1 ﬁéfaLIMYé 6t190t3 - yhpethyl)- (benzothlazol-ﬁ-yl)-amme
WII»&YGIQ???,Z]Q&@ ﬂﬁ%ﬁ;—'@eﬁoﬁmoﬂgdﬁ}aﬁﬁ% '
ph e{{SI oI ogi cal
(1 Aza blcyclo[Z 2 2]oct-3-y1meﬂ1y1)-(benzoth1azol 6-yl)-amine,
25 (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-7-yl)-amine,
(S) {1-Aza-bicyclo2,2,2]oct-3-ylnethyl)-(benzothiazol-7-yi)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-yimethyl)-(benzothiazol-7-yl)-amine,
and physiological salts thereof.
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H-| ndazol 7-yl)

30 According to another preferred compound aspect of the invention, the compound
of formulas I-IV is selected from:




30 According to another preferred conpound aspect of
the invention, the conpound of formulas I-1Vis

sel ected from 38 8 March 2007

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] gct - 3-yl ) benzo[ d] i sot higgzodh 2007
e- 3- car boxam de,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) benzo[ d] i sot hi azol
e- 3- car boxam de hydrochl ori de,

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)benzo[ d]i sot hi azol
e- 3- car boxam de, :
N-((3S)-1-Azabi eycl o[ 2. 2. 2] oct - 3-yl ) benzo[ d] i sot hi azol
e- 3- car boxam de hydrochl oride, 5

N-(I-Azabicycl o[ 2. 2. 2] oct - 3-yl ) - 1H i ndazol e- 3- car boxam

' deN- (3Ry1-Azab1cy0112; 2Joct-3-yl}benzo[d]isothiazole-3-carboxamide,

m Sj]&(ﬂ?}zj ?—@:ggh%&cf %IocJ—B-yl beanc{]QsothzAlqu-%%r%oxmﬁdW&de,

o g%nty - L AMRAG IS Db Ryifthae{disothibold3cirhaiamides - 3- car

X

N (Wﬁ@m e o S e i N A
ﬂ ﬁi.ﬁabk%’ﬁag;il 186:3061)-1H-indazole-3-carboxamide,

bo x T{Tld@zabzmlo[z S b 2 A ISl S-chboxdrial RyB&R ot~ ¢3f

N- (ﬁ%@h 1!&@9&&6{2 tho%t—?—yQ—]lHCiﬁdaBoly-B)caﬂbbkaumdazol e- 3-car

boxa drochlori d

1 B(ER-3{A PP 2 st s apeals <o pagyde hydrochloride,

bi cy 3@{ -2.A29030R11 2. 82)6k1-3-§IR) H-indazole-3-carboxamide,
1- l\/bt

I8¢ | N leAgl- | ‘Fan %S}gftoigl gﬂﬁ}oq? g—)ca:boxamde hydrochloride,

1- -kmkﬁdaﬂaaelo&baxmawﬂmmcm[z 2,2]oct-3-l,
N1 a b ct-3-

N- @a)M‘:’Lﬂll ?bﬁ‘é%fo%%%? géé(‘lN 5%‘6%10 %% S hzo
[ d] Hexn&zﬁambmtameq NiBads-Higy8R)2,2,2joct-3-vl,

T g‘f g{g TS L s T ARG abad.
b+ (N:"(@)Rj-l A&mbym{zmﬂ@t-z yDISenkthBxybenzaidfidoftorrele-Hearkonarpide

zol e- car boxam de,
I\I-(?%dF%)"rfmﬁzabl cyclo[2.2.2]oct-3-yl)-5- (cycl opropyl)-1
1%ﬁbl@ﬁﬂd{@ﬁdiﬂcdé-yl)ﬁy(dmubbﬂﬁm@zolgﬁ-c oxamide,

&aégq}é e

N- ( ﬁ)?cﬁ?bfoﬂma&zabl cyclo[2.2.2]oct-3-yl)-5-(phenyl)-1Hind
B2 ONE 3R U 20X 9 21 WSy OEIBL £y1)-1 H-indazole-3-carboxamide
hydroformate,
N-{(3R)-1-Azabicyclo[2.2 2]0ct-3-yl)—5—(pheny1)- 1H—mdazole-3-carboxam1de
hydroformate,
N-((3R)-1-Azabicyelo[2.2.2]oct-3-y1)-5-(thiophen-2-yl)- 1H-indazole-3-carboxamide,
25 N—((SR)-I-Azabicyclo[2.2.2]oct-3-y1)-5-(ﬂﬁophen-2—y1)-1H—indazole—B-carboxmnids
hydroformate,
N—((SR)-I—Azabicyclo[z.2.2]oct-3—yi)-5-(ﬂﬁophen-3-yl)-lH—indazole—B-carboxa.mide
hydroformate,
N-((BS)-I—A_zabicyclo[22.2]oct-3—y1}-5-(bromo)benzo[d}isotbiazole—S-carboxamide,
30 N—((3S)-1-Azabicyclo[2.2.2]oct—3-yl)—S-methoxybenzo[d]isothiazole-B-carboxamide
hydroformate,
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N-((3R)-1- Azabi cyclo [ 2. 2. 2]
oct-3-yi)-5-(thiophen-2-yl)-1

H i ndazol e- 3-car boxam de, 25

N-((3R) - 1- Azabi cycl o[ 2. 2. 2]qct-3-yl)-5-(thi ophen

- 1H i ndazol e- 3- car boxam de 3@hydroformalte I\I—((BR)gmél 2007
| - Azabi cycl o
[2.2.2)oct-3-yl)-5-(thiophen-3-yl)-1Hindazol e-3-carbo
xam de hydr of or mat e,

N-((3S)-1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (brorm) benzo
[d] i sothiazol e- 3-car boxam de, 30

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct - 3-yl ) - 5- nmet hoxybenzol[ d]
i sot hi azol e- 3-carboxam de hydroformate, 39 8 March

2007 \ . .
Sy Aol Ao 9 oRpo s Rle P e | nda
Z O3 8)- -arboyals] XiE2]octN- y1)-5-(furan-3-yl)- 1 H-indazole-3-carboxamide
((3 1Azab|cyclo[222]oct 3-yi)-5-(furan-3-yl)-1H
ndYIPANEEC o hoxanni de  hydr of or mat e,

N- KBS 1-Azdt@oiofY L2 )04t2-)- 21 phei yiB1 N-indatold. phabouanide H- | nd
azol.e- 3-car boxam de 5 hydrof or mat e,

Nz‘ty 30z abi cycl of 2. 2. 2] oct - 3- yl ) - 5- (t hi ophen- 2-yl )
- | N*(@ﬂ}iamwcﬁbm DootBrglpH-{thioplkn s yi)- 1 tiwlazdle-§-c 8B xatide

Aéhgmgg o[ 2. 2.2)oct-3-yl1l)-5-(thiophen-3-y1l)-1Hindazo
Bxani de hydr of ormate, 10

NI@(@@l -hzAsieyolof{/2:2]06t3- AR} -(thiopkbnya-yl)- B tindazmbb 2oarbixeinidso
| e- 3-carboxam de, N ((3R)-1-Azab is yclo

[ ng% - 3- y1) - 6-cycl opropyl benzo [d]i sot hi azol e-3

- Q((BR) B-rﬂzdﬁcyclo[Z 2 2]oct-3-y1)-6-bromobenzo[dJisothiazole-3-carboxamide,

) DB} iSRRI B A Gt hasbabanladies SR5AKc,

th{(m}; -Aezitigiolof3/2.2joft3-1)-2] B Gtordphehyl YoenzoREikdthiazcdpheny |
) ben %ﬂg% sot hi azol e-3- 15 car boxam de hydr of or mat e,

NFE3R™S"2 Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- ( 3- f | uor ophenyl
) Be<(3B)-]-ARzalscyclof 252 Boet-33y1)-6-62-Buoraphientd)benzo[d)isothiazole-3-

carboxamide hydroformate,
N-<{((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-fluorophenyl)benzo[dJisothiazole-3-
carboxamide,
N-((3R)-1-Azabicyclo{2.2.2]oct-3-y1)-6-(3-fluorophenyl)benzo{d]isothiazole-3~
carboxamide hydroformate,
N-((3R)-1-Azabicyclof2.2.2Joct-3-y1)-6-(4-fluorophenyl)benzo[ d]isothiazole-3-
carboxamide, _
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(4-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate, ‘ ] _
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(3-furan-3-yl}benzo[d]isothiazole-3-

- carboxamide,
N«(3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-furan-3-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,

N—((3R)- 1-Azabicyclo{2.2.2]oct-3-yl)-6-methoxybenzo{d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-6-{morpholin-4-yl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-phenylbenzo[d]isothiazole-3-carboxamide,




N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-y1)-6-(3-fl uor ophenyl
) benzo[ d] i sot hi azol e- 3- car boxam de hydrof ormate, 20
N-((3R) - 1- Azabi cycl o(2. 2. 2] oct-3-yl)-6-(4-fl uorophenyl
) benzo[ d] i sot hi azol e- 3- car oxami de, 2007
N-((3R) - 1- Azabi cycl of 2. 2. 2f*8ct - 3-yI ) - 6- (4- f | uor oph¥AYT
) benzo[ d] i sot hi azol e- 3- car boxam de hydr of or nat e,
N-((3R)-1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-6-(3-furan-3-yl)b
enzo[ d] i sot hi azol e-3- 25 carboxam de,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oot -3-yi)-6-(3-furan-3-yl)b
enzo[ d] i sot hi azol e- 3-carboxam de hydr of or mat e,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- net hoxybenzo( d]
i sot hi azol e-3-carboxam de, N ((3R)-1 -Azabicyclo

[ 2. R @BataRbilolsB207RE- E’JS}BJGLﬁﬂcxfyla/M&]%&ﬁﬂh'e S0%afoRaihe

-3 30 car boxam de hydr of 0r ma
mmﬁzabl cycl o[ 2. 2. 2] oct 3-yl)-6- phenyl benzo[ d] i

N- (
t
N Fﬁ@?@?@%ﬁgﬁ?%&%?% 59% %ggﬁu%@§?§b6 phenyrgmnzo[d]l
sot

gne:3- car boxani de hydr of or mat e,

ma@wm b Qfo%t«?ﬂ?«k%}ndal y. kﬂ)beﬁzr([ﬂﬂgohﬁdzgfe—?ﬂléé}bbgmmde

enzo |soth|azole - carboxanri
abi cycl o[ 2. 2. 2] oct - 3- yI) 6 (pyrldln 3-yl)be

n Z ONQEBMIﬁbzhﬁéﬁJlo?z B2RRE DAY BRIy AL 8 iR Eazole-3-

Aza Hﬂ&f’z 2. 2] oct-3-y1)-6-(pyridin-4-yl)benzo[d]iso

t hi H{@IRF—i%zalﬁi&icW 2D JoBkE3-y 1}-6-(pyndm-4— l)benzo[djlsothlazole—S-carboxanude
é:l{ 1- Azabi cycl o[ 2. 2. 2] oct - 3- 3, (pyridin-4-yl)be
o %W*ﬁ'a azol e- 3-carboxani de 10 hydroforrrate

N- (-38R)-1-AbaABICRYE . Dod- Ry R4-aRioplmy yDtRndol d)iseBliese2- V1 )

benqudLmagthlazole 3-
N-{(3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-3-yI)benzo[ dJisothiazole-3-
carboxamide,

15 N-«{(3R)-1-Azabicyclo[2.2.2)oct-3-¥1)-6-(bromo)-1H-indazole-3-carboxamide,
N-((3R)-1-Azabicyclo{2.2.2]oct-3-y1)-6-(furan-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(phenyl)- 1 H-indazole-3-carboxamide
hydroformate, |

20 N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-2-y1)-1H-indazole-3-carboxamide
hydroformate,

- N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-3 -y[)-lH-mdazoIe—3—carboxa.rmde
hydroformate,
N-((BS)—1-Azab1cyclo[2.2.2]oct-3-y_l)—6-bromobenzo{d]isothiazole-3-ca1boxamide,

25 N—((3S)-l-Azabicyclo[2.2.2]oct-3-yi)-6-cyclopropy1benzo[d]isothiazo]e—S-carboxamide,
N-((.’iS)-l—A.zabicyclo{2.2.2]oct«3-yl)—é-(l«ﬂuomyhenyl)benzo{d]isathiazole—E-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y])-6-(3-fluorophenyl)benzo[dJisothiazole-3-
carboxamide hydroformate,

30 N-((BS)—I—Azabicyclo{2.2.2]oct-3-yl)-6-(4-ﬂuor0phenyl)benzo[d]isoﬂlia'zole-3-
carboxamide hydroformate,



car boxam de, N ((3R
-1- Azabi cycl o(2. 2. 2] oct - 3-yl ) - 6{t hi ophen-3-yl ) benzo(d]
i sot hi azol e-3- carboxam de, 15

N{ (3R) - 1- Azabi cycl o[ 2. 2. 2] g¢t - 3-yl ) - 6- (brono) - 1H
ol e- 3- car boxam de, N-((3R)%1 Azabi cycl o d 118187 2007

[2.2.2]oct-3-yl)-6-(faran-3-yl} 1

H i ndazol e- 3- car boxam de hydr of or mat e,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (phenyl )-1Hi nd
azol e- 3- carboxam de hydroformate, 20 N-((3R)-1

Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(thi ophen-2-yl)-1Hindazo
| e- 3- car boxam de hydrof or nat e,

N-((3R) 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen

N N§33)tf R34 b236R Jggm(mrﬁﬁs-y Néﬁhgfigé’oﬂﬁizﬁle-?a-carboxgmide

S)-1-Aza |cycI 0[2 2] oct - 3-yl) ronobenzo[d]is
Qfﬂfﬂf@a@r carboxam de, 25 N{(39)-1

A2 aRI @01 Rhiche .00 ocks Y1y RetesGb AR RIS el ol

car boxa

N -6&9)-] Aﬁ@%ﬂd}@ﬁdﬂﬁql)zﬁ}(e@mhsh;ri}vt)b@z@ﬁdllw#e}ry| )
ﬁer&m&%&q{ﬂm - car boxam de hydr of or mat e,

o ‘a*b(@cq A D SRR PR
- car boxam de hydr of or nat e,

A;Z‘g?cgélc cl o(%S% Zéct - 3- %S’é%% 4 fl uoieéohen I e

b I
mzo[&i«? e S A AR S R Y
N hydstorhatéizabi cycl o[ 2. 2. 2] oct - 3-y1) - 6- met hoxybenzo( d]

' S‘“ Rrdariams Sﬁ?clgiﬁgr%ﬁf‘“zs‘é]@&qphsﬂ Joieepzpliisofiteler
4 )chr);bmﬁ&[@mmhﬂe,azol e- car boxam de hydr of or nat e,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-3-yl)benzo[d]isothiazole-3-

15  carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yi}-6-(bromo)-1H-indazole-3-carboxamide,
N-((385)-1-Azabicyclo[2.2.2]oct-3-y])-6-(furan-3-y1)-1 H-indazole-3-carboxamide
hydroformate, .

* N-((35)-1-Azabicyclo[2.2.2)oct-3-y1)-6-(phenyl)- 1 H-indazole-3-carboxamide

20  hydroformate,
N-((38)-1-Azabicyclo[2.2.2]oct-3-yl)-6(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N~((38)-1-Azabicyclo[2.2.2]oct-3-y])-6-(thiophen-3-y1)-1H-indazole-3-carboxamide
hydroformate, :

25  N-{(3R)-1-Azabicyclo[2.2.2]oct-3-yl)-7-methoxybenzo{dJisothiazole-3-carboxamide,
N-((38)-1-Azabicyclo[2.2.2}oct-3-y1)-7-methoxybenzo(d)isothiazole-3-carboxamide,

- N-((3R)-1-Azabicyclof2,2,2]oct-3-y1}-N-(1H-indazol-3-ylmethyl)amine,
N-((38)-1-Aza-bicyclo[2,2,2]oct-3-y1}-N-(1 H-indazol-3-ylmethyl)amine,
N-((3R)-1-Aza-bicyclo[2.2.2]oct-3-yl)benzothiazole-4-carboxamide dihydrochloride,

30 N-((35)-1-Aza-bicyclo[2.2.2]oct-3-yl)benzothiazole-4-carboxamide dihydrochloride,

N-((3R)-1-Azabicyelo[2.2.2]oct-3-yl)-1H-indazole-4-carboxamide,



N-((3S)-1-Azabicycl o[ 2. 2. 2] oct - 3-y1) - 6- phenyl benzo[ d] i
sot hi azol e- 3- carboxam de hydr of or mat e,
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-6-(pyridin- 3 yI)b
enzo[ d] i sot hi azol e- 3- car boxgm de hydr of or nat e, h 2007
N-((3S) - 1- Azabi cycl of 2. 2. 2] 6¢ct - 3-yl ) - 6- (pyri di n- 4 Maj“o
enzo[ d] i sot hi azol e- 3-carboxam de hydr of or mat e,
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-6-(thi ophen-2-yl)
benzo[ d] i sot hi azol e- 3- car boxam de hydr of or mat e,
N-((35)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl )-6-(thi ophen-3-yl)
benzo[ d] i sot bi azol e-3- 15 carboxam de,
N-((3S)-1-Azabicycl o[ 2. 2. 2j oct-3-yl)-6-(bronmo)-1Hinda
zol e- 3- car boxam de,

N- (X-G5Y)-1AZsbivlyclo[2cl A} e 3-31)2 ] BdddaZoly-l arboxahdidean- 3-yl ) - | H

o ST E o DI AR DY e HeBd | davol - 3- ca
r bdi@él%ﬁbmyﬂﬁ[ﬁﬂﬂ]ﬁo@%@l)ﬂﬂ(lﬂ-mﬁazrﬂ#ﬁr;&th yl)amine, )
N S R A SRS RS

e e —
N- ﬁ' g%?é%%? le@ﬁﬁgﬁﬁ%@@i?{*}%bﬂ%%ﬁoxy benzol d]
i s MN-{(3R)ZchAeabRyclai22R}eerB-gh), 1H-mdazole—‘7-carboxam1de hydrochloride,
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" g%xam é‘nééﬁ LGV DLigNzl-gia%Bt S/h Mgnz gt hi azol e-4-c

drocnl orirde

((3M-wad2W-Bqlcarbm@dﬁ;N-H{-)dd)mamt hi azol e- 4- car

e

15 (R) 1-Aza-bicyclo[2,2 2]oct—3-yicarboxanude N~1H—mdazol-3-y1
(8) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-4-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-4-yl,
1-Aza-bicyclo{2,2,2]oct-3-ylearboxamide, N-1H-indazol-7-y1,
(8) 1-Aza-bicyclof2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,

20 (R) 1-Aza-bicyclo]2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-y1,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-y1,
(S) 1-Aza-bicyclof2,2,2]oct-3-yicarboxamide, benzothiazol-4-yl,
(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,
1-Aza-bicyclo[2,2,2]act-3-ylcarboxamide, benzothiazol-7-y1,

25 (8) 1-Aza-bicyclo[2,2,2]oct-3-yicarboxamide, benzothiazol-7-yi,
(®) 1-Aza-bicyclo[2,2,2]ect-3-yloarboxamide, benzothiazol-7-yl,
(S) (1-Aza-bicyelo[2,2,2]Joct-3-y1)-(1H-indazol-3-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(1 H-indazol-3-yimethyl)-amine,
S) (1-Aza-bicyclo[2,2,2]cct~3-yl)-(1H-indazol—4-yhnethy1)—amine,

30 (R)(1-Aza-bicyclo[2,2,2]oct-3-yl)-(1H-indazol-4-ylmethyl)-amine,
(1-Aza-bicyelo[2,2,2]oct-3-y1)-(1H-indazol-5-yimethyl)-amine,




42 8 March 2007 N-((3S)-I|-Azabicyclo[2.2.2]oct-3-yl)-
1H i ndazol e- 4- car boxam de,

N- (1H I ndazol -4-yl)-1-azabicycl o[ 2, 2, 2] oct - 3-yl car boxa
t ni de,

N- (1- Azabi cycl o[ 2, 2, 2] oct - 83y1 ) - N- (1H- i ndazol - 4- yi WEFFH2007
yl)yamne, N ((3R) - 1

Azabi cycl o( 2, 2, 2] oct - 3-yl ) benzot hi azol e- 7- car boxam de
hydrochl ori de, 5

N-((3S)-1-Azabicycl o[ 2, 2, 2] oct-3-yl ) benzot hi azol e-7-ca
r boxam de hydrochl ori de,
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lbiﬁsbfdyﬂb&%]&l-e%ﬁ}@mbﬁ%&@(ﬁﬂmﬁﬂb-amme
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20 REE ek @ ui Bzt g ob-Gegpbispl e smine
b e {-atzinbiayadd[2,3,2]okt- 3-ylmathyl)-(lH-mdazol-3 -yl)-amine,
b e el AL el BRI izt azel
b e iR pdl haadicyalof2|2,2]oct-3-yimethyl)-(1 H—mdazol-S -yl)—amme
(1-Aza-bicyclo[2,2,2] oct-3-ylmethyl)-(1H-indazol-4-yl)-amine,

25  (8) (1-Aza-bicyclo[2,2,2]oct-3-yimethyl)-(1 H-indazol-4-yl)-amine,
(R) {1-Aza-bicyclel2,2 2loct-3-ylmethyl}-(1H-indazol-4-yl)-amine,
(1-Aza-bicyclo(2,2,2]oct-3-ylmethyl)-(1H-indazol-5-yi)-amine,
(S) {(1-Aza-bicyelo[2,2,2]oct-3-yimethyl)-(1 H-indazol-5-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-5-y1)-amine,

30  (1-Aza-bicyclo[2,2,2)oct-3-yimethyl)-(1H-indazol-6-yl)-amine,
(S) (1-Aza-bicyclo[2,2,2oct-3-ylmethyl)-(1 H-indazol-6-yl)-amine,



(R 1-Aza-bicyclof 2, 2, 2] oct - 3-yl car boxam de,

benzot hi azol -7-yl, (9S)

(1- Aza- bi cycl o[ 2, 2, 2] oct-3-yl)-(1H i ndazol - 3-yl net hyl)

-amne, (R (1-Aza-bicyclgl2, 2, 2joct

3-y1} (I Hi ndazol - 3-yl r net h%) lanmine, (9 8 March 2007
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25

(1&55%1’%@ ?%%tﬁé?"ffgéﬁﬂ%g)r@ %B@fﬁ@?’h’(‘%%‘g?" &5_y| net hyl

) - &t ph@sioldFical salts thereof.

(1- Aza-bi cycl o[ 2, 2, 21oct - 3-yl ) - (benzot bi azol - 6- yl net hy

[)-amne, (9

1- Az a-Hoéferysi asjedts Znchide pharBacghitjcal dmm*pbﬁtldsnsaambnﬁngyd dmipbgnd of
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aantl as discussed below, a method of stlmulatmg or acnvatmg inhibiting alpha-7

ic r'ec%gt%lg;) «g J Gt ea?'b c,)on\geng gsgal.yaozr?me gesynbns Elergm,

e1ﬁ=m Isitroyor ErOfid, (fh @] animtal, 3-gy i) an( daémal edoklElagrch e ayiondorty a
hl.%@nf] % method of treatin ga ncmologlcal syndrome, e.g., loss of memory, especially

(
|
(
|
(1;
|
(
)

long-term memory, cognitive impairment or decline, memory impairment, etc. method of
treating a disease state modulated by nicotinic alpha-7 activity, in 2 mammal, e.g,, a

human, e.g., those mentioned herein.

The compounds of the present invention may be prepared conventionally. Some
of the known processes that can be used are described below. All starting materials are

kmown or can be conventionally prepared from known starting materials.



20 (R

(1- Azabicycl o[ 2, 2, 2) oct - 3-yl ) - (benzot hi azol - 7- yl net hyl
)-amne, (I

- Aza-bicycl o[ 2, 2, 2] oct - 3-yl,get hyl ) - (1H-i ndazol - 3-g/| ) =R2007
m ne, (S)

(1- Aza-bicycl o[ 2, 2, 2] oct-3-yl nmet hyl )-(1H i ndazol - 3-yl)
-amne, (R

(1- Aza- bi cycl o[ 2, 2, 2] oct- 3-yl net hyl ) - (1Hi ndazol - 3-yl)
-am ne,

(1- Azabi cycl o[ 2, 2, 2] oct - 3-yl net hyl ) - (1H i ndazol - 4-y1) -
am ne, 25 (9S)

(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-ybnet hyl ) - (I Hi ndazol - 4-yl)
-amne, (R).

(1 Aza- b, gl ol 22 ) 08l 2 Yl ki (0 bk Nl Rliaie Wehde we

am ne,

( 1chnmerially availhile, 2aijequépatbdblyknddny prpeciinies descilredin Gio jiterature,
-am ne,

3 G35 et oy, For, sl [RSIoRP Y lv 26ids, Gan, by Preparpd from

5- ambtdnfd-1-ethylaniline by dlazouzanon followed by metal-halogen exchange and
S;Tmézng?gbl“%%chg Zto &L 3 spon mgy l&daéo}ecm%n)gy%c%mds (gée) e.g,

(1-D%2.a:cb,|GWc 2d 2Hoic3-Dikzein@tony Usef(l1ds an 13
S8t Mo 2601 a5 T i Y IS R
am]?n;eNugél B.ABELfibieR 0By7ith Q;B) §;—_{§mmomcthyl|— and Q{Ammom yi)-1- -
10( L F%amgazoc})éc} %72 C%ér ]1995’ d% yﬁ‘Z?%%%' )lﬂeh}jiﬂx%%ﬁ{soﬁhé/ hoid can
( 1bé\zlﬂeﬂarsdyﬁbm[2-a1ﬂmﬁi4®hlor®bgnbdhm¢ Yoy (tehbtion dwith | isomyl mitsite -

. BiBed bk Blrkaloesn srchagee gnd rapping with COp 5B %1153‘81&?‘*}?"#*'{:’:;;; |

aﬂmd ean feRyrepared from 4-chloro-3-nitrobenzoic acid by reaction with Na;S and
(1 iR Yo Moo ot bR B B e e - w5
15( 1emaomers thoteof 25 fonRhescinllBavailable. AR Juivusidine anidg s&1 begurgpared
(1SR Brepitehpeon ofpeidy v amipogipelqie g, BT o HOR ot
) alDe2 in DMI), or by converting the acxds to the corresponding acid chloride and then

re%é&rg%&ﬁ( & Rlicuqhimadidfe” R1AbITBIELY Ghridy° $12 Rhdthe?s OF ; 4o¥h, 1;
(1Mwla RBidey Mgy Gz, Tipec@- :Wymeﬂwn; J( Beh@e@wta%ﬂhaé;ﬂ_m—-

- Ol CY ’ -yl'me - azol - 5-y
| ) Pagtiph Agonigt. BRyrs. Med Chem Lett. 2001, 9, 19-321) 'I'he couplings are

( 14 gé{eﬁnpl;&&sm 2t %oofd ReipertirdsE B! doutd enEpihida 2edlog- dan be

-am ne,
(19&2&%&@% the [ amides Aqyoreaction itk Layasson At KIVABEE -+ &im, Y
') RsRf, DMS)Y. Am. Chem. Soc. 1995, 117, 11106) The resultant adducts can be
(1- Aza- bi cycl’o!% % E!ocf -yh net - (benzot hi azol - 6-y

23]) isglpted and purifie bys techniques, such as chromatography or recrystallization,

practiced by those skilled in the art.

Quinuclidine amines may be prepared from quinuclidine amides by standard

reduction procedures as described, for example, below.




(R
(1 -Azabicycl o[ 2, 2, 2] oct - 3-yl net hyl ) - (benzot hi azol - 6-yl

)-am ne, (1-Aza-bicyclo[2, 2, 2]

oct-3-yl net hyl ) - (benzot hi azgl -7-yl)-am ne, 15 (S)
(- Azasbi oycl o] 2, 2. 21 oct - 3291 met hyl ) - ( benzot hi az GiMach 2007
[)-am ne, (R

(1- Aza- bi cycl o( 2, 2, 2] oct - 3-yl net hyl ) - (benzot hi azol - 7-y

| )-ami ne, and physiological salts thereof. Preferred
aspects include pharmaceutical conpositions conprising

a conpound of 20 this invention and a

pharmaceutically acceptable carrier and, optionally,

anot her active agent as discussed below, a nethod of

st i mul aCOnpgf erdingeytskilloin; theyagt Wil fecegnivg that serapaunds of Formulas I-IV
Ni CRRUIIDIVG hf&ER iPdifereft hte aQE%&gm%Meﬁb forms, All of these
conventional assay or one descriBed herein, elther in

vi t9egpepndp,ninglpdiog cfsnisemeranirer isoreryy, diasterequpic amixivggs, recemates,

MO ARhracic bafeni iofers! - : s
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| DS, GG 1M cotphi @%EE'&' éﬁaﬁti?&ﬁi,rp?%ﬂfabi Cno@Rh48CH4, most
of treating‘g %?Sg§§%° tate nodul at'e byyﬁ#kotinlc %, o
al prigferably ge mpsetthan 1% 2 nanmal , e.g., a human, e.g.,

t hose nmentioned herein. The conpounds of the present

i nvention may be prepared conventionally. Sonme 30 of
t he knodke gptiisel isemerst opt bec abfaiped by aepolitien f ste jIprsgpic mixtures

100! @il lo ShithideABpBRL] B ScaftR, bKIBL WEhnlfios BN iRarcoisomeric

conventional ly prepared fromknown 'starting material s.

45 sgis\psmgnem oRtiralinastiys qcither bash gscfompatign jof qoplent diastereomers.
pr %ﬁ O OlpproPiatélUfIHE| irfll BRtaAE] MhacatyRarfBiB]Tedibdndbyitrtaric,
avaj |l a can be prepared by known procedures

bd
le, o .
de SitP bt e cppphorsifppie acidor Mixturssef idinsteragispgys can be

- FOlsefie@ddPinfd teRUREMIAHAAERQSYInhts 61106 Hadh JTCthBir SRMH&E and/or

ley < cal .

from 5 brgono-2-nmethyl andi ne by diazgtization fgllowed
qﬁ‘%‘%‘é‘n‘%ﬂ? ity &norgto; thagspikiipd\ipthe @pp foriegample, by

gi \éﬁrohbﬁgﬁﬁﬂ)ﬂ’@%ﬁgﬂi\i}hlﬂgy%mt R elgﬂrg 111% h%ive%&_s 6§&@d_2 s are then

e. , ucca, . upstitute | - azapl n- Z- one

Us g@ﬂﬁwﬁmﬁﬁhﬂrﬁ%ﬂrﬁ%@@%@mﬁrﬁ Bite-ofs, diffesentapracess 1pg gepagption of

Nosptidatisorfers BROkes tBe dseSfTthiral -chkomatoplaghid (e. & dhiral NBIDC colummns),

R AT EJNCY S T

20  the enantiomers. Suitable chiral HPLC columms are manufactured by Diacel, e.g.,

25

30

Chiracel OD and Chiracel OJ among many others, all routinely selectable. - Enzymatic
separations, with or without derivitization, are also useful. The optically active
compounds of Formulas I-IV and I-IV’ can likewise be obtained by utilizing optically
active starting materials in chiral synthesis processes under reaction conditions which do

not cause racemization.

In addition, one of ordinary skill in the art will recognize that the compounds can
be used in different enriched isotopic forms, e.g., enriched in the content of *H, H, ''C,
BC and/or “C. In one particular embodiment, the compounds are deuterated. Such
deuterated forms can be made the procedure described in U.S. Patent Nos. 5,846,514 and



10 THP-Indazole. J. Og. Chem 1997, 62, 5627-5629).

4- Benzot hi azol ecarboxylic acid can be prepared from

2- am no- 4-chl oro- benzot hi azol e by reaction with

i soanyl nitrite followed nmet al - hal ogen excha

and trapping with CO,. 5- enzothiazolecarboxylicr:]‘gﬁarchzom
acid can be prepared from 4-chl oro-3-nitrobenzoic acid

by reaction with Na2S and. NaOH followed by reduction
with Zn in formc acid. 3-Am noquinuclidine and the R
and S 15 enantioners thereof are commercially

avai | abl e. The quinuclidine am de can be prepared by

the coupling reaction of acids with

3- am noqui nucl i di ne and HBTU or HOBt and EDCI in DM,

or 6,834,296 n ver deseriped eUScPadenttNpst 518460504 raed p384]P 91y deseration can

ch ' ‘ . ' it - anj ui nucl i di ne

(MG Py tieab 1 ind BT Bffatlel b aclicB B B! NS

Mack, R A ; Millen, G; Tenn, 0.; Wight, N ; and J.

E. Mac . al . 5-HT3,2 t.agoni Iropi.setran

i o5 5 GlouhipR st citdlitad can B b AAR0 S ur b B3R pfelbs suct
5 Remedesaibed Rar Deal, DegoiniGi EdiirooReceniVAdvadnesnin fet $ynthesis and

20 . Ay T, C L | ar e, nera )

o autiations b Riddbad] Cotifiiid RIS DissHIAT LR Dévelopment. [T

ThCwa Pleemabed., 2§80, 56101 €2000), dpappd GAMN A3 168893 nANCOOMY73538

CoPSESS el BIGIEN Sl Gaflnok Y DEn iyl g bt
Theempeands vierrgaadaieellis idermediate®5 Tetshedrend (8989),045@R1), 6401-21,
B T T I L T

recrysta I zatl on, prac
arkvanQFi Anthbuxi Syathasis sfgadiclalyeldsecoppess,ddRsdioamel. Chem. (1981),

QUAPUS il ' S 9. 0
A, S O R AR RS a0k g IR RR I oo
OfeARBUSrdi nary skill in the art will recognize that
conmpounds of Fornulas I-1V and I'-1V can exist in
different tautoneric and geonetrical isoneric fours.

15 Al of Whees appliegblgy i gessenf jeyendom glse irelates sarwpeful formpof the

| SeRBsds N ASAREERNIE Bk Ys MasiSvac REAFAL&Btable @g%gﬁ%ms of

m xt ures of enantioners, substanti al yEpure, ure
erflriks @rmeynds of ghe grespnt invsntiancfor whigh salis or prodmes gemie prepared.
| rpnefdab@Bcal FUbsp Al safs iRt R sEQRARhIIYTRER ik RE ﬁ:lafﬁ_c%ﬁxpound,
mﬁ&l?cﬁf)nr}ggn as a base, with an inorganic or organic acid to form a salt, for example, salts
20  of hydrochloric acid, sulfuric acid, phosphoric acid, methane sulfonic acid, camphor
sulfonic acid, oxalic acid, maleic acid, succinic acid, citric acid, formic acid, hydrobromic
acid, benzoic acid, tartaric acid, fumaric acid, salicylic acid, mandelic acid, and carbonic

acid. Pharmaceuticaily acceptable salts also include those in which the main compound

functions as an acid and is reacted with an appropriate base to form, e.g., sodium,
25 potasstum, calcium, magnesium, ammonium, and choline salts. Those skilled in the art

will further recognize that acid addition salts of the claimed compounds may be prepared

by reaction of the compounds with the appropriate inorganic or organic acid via any of a

number of known methods. Altematively, alkali and alkaline earth metal salts can be

prepared by reacting the compounds of the invention with the appropriate base via a
30  variety of known methods.



5% w w of the correspondi ng opposite enanti oner,
preferably no nore than 2% nost preferably no nore
than 1% The optical isoners can be obtai ned by
resolution of the racem c pggxtures 10 according giyarch 2007
conventional processes, for exanple, by the formation
of diastereoisoneric salts using an optically active
acid or base or formation of coval ent di astereoners.
Exanpl es of appropriate acids are tartaric,

di acetyltartaric, dibenzoyltartaric,
ditoluoyltartaric and canphorsul fonic acid. M xtures
of di astereoi somers can be separated into their

i ndi vi dual diastereoners on the basis of their
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opbﬂt?amsy benzenesulfomstes dnsuE'%st Bhyeatesh epmnnhp@éqsm digluconates,

fre ﬂ@&?&@gﬁﬁ;&d O RALGRARE! | Cofidldufiondesl! | tazoates,

process eparation o otlca | Soners i nvol ves

5t h glyem:ho $pheth$, rlmmlﬁllfﬂf@ﬁah@@-nmy hqranagies, Emiaraips, tpingbromides,
co h Wﬂﬁ&n V Eidfatel N AnaldREd ?ﬁéﬁﬁﬁesu]fonates,

opt y chos o maxi m ze the separation o
enanmmsr 8-mmalqabquéfow;r axﬂWLmab@qﬂmﬁe@pétes, persulfates, 3-

m%@%ﬁ”"%”b idPhtBE Glivaldes O propiofdts] 36@inafel) @Afhtes, thiocyanates,

g many ot hers, all routinely
s e losylatat mesylatesrand ypdecauoates epar at i ons, with or wit hout

jpderivitization, are also useful. The optically active
conpounds_ of Formulas-l Nand I'-N can |ikew se be

obt ai neRefgpblys the salts fermsg erepharmpceutieally pecegiable drpdmimistration to
el ahh@lsS HoWefds! mima% AR NnSccBItRANE 5436 of e U8kpsiRas irk Bultable

condi ti ons which d 25 ndt cause racem zation. In
aday mtesncdwéwefoesfaxmni«v fei igolatiag |the GorppoRRs! a5r4 salfjang then converting

r eGRYRAL BRk Ak fled sase Q:Hﬂﬁé«lﬁd §y GeimeR Svith SR 1ialiné feh§Rt ETHe free
enriched isotopic _forns, enriched in the ng%anwh

15 of baspicangpen, ﬁ@reﬂ PocorsHHP A PhROmAqeHuTHE agoapteble agi
enbodi ment, the conpounds are deuterated. Such 30
deuterated forns can_be made the proceduredﬁescrlbed
in U S Theagosmpundsof tBe duysntipon cag e orFOpF/as an active
6, B3fbdft/of fordfiakdd, DEBUs| the Prefont Rdiefiin ANSinclad&dfhatdadeutical
and 6, 334,997, deuteration G3 rFR,Qve t he eI_fl cac
anEPIRReEPRsAl compevads of Fogmmisl- rgéf“ilgp COBATE; Tor example, one or

20  more pharmaceutically acceptable carriers.

Numerous standard references are available that describe procedures for preparing
various formulations suitable for administering the compoundé according to the
invention. Examples of potential formulations and preparations are contained, for

25 example, in the Handbook of Pharmaceutical Excipients, American Pharmaceutical
Association (current edition); Pharmaceutical Dosage Forms: Tablets (Lieberman,
Lachman and Schwartz, editors) current edition, published by Marcel Dekker, Inc., as
well as Remington's Pharmaceutical Sciences (Arthur Osol, editor), 1553-1593 (current
edition).
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Deut eri um substituted conpounds can be synt hesi zed

usi ng various nethods such 5 as described in: Dean,
Dennis C.; Editor. Recent Advances in the Synthesis

and Applications of. Radi Fabeled Compounds for §ﬁ%%h2mn
Di scovery and Devel opnent. [In Curr., Pharm Des

2000; 6(10)] (2000), 110 pp. CAN 133: 68895 AN

2000: 473538 CAPLUS; Kabal ka, George W Varng,

Raj ender S. The synthesis of radiol abel ed conpounds

via organonetallic internedi ates. Tetrahedron .(1989),
45(21), 6601-21, 10 CODEN:. TETRAS | SSN: 0040-4020. CAN
112: 20527 AN 1990: 20527 CAPLUS; and Evans, E

Ant hony. Synthesis of radi ol abel ed conmpounds, 1.

Radi oarialviewGhfctheif d19B4) stimBating-a2fivityInd Jrfopbly theyngBegree of

| SRBRE: Pl oF R s Rt b XS iR aoyone

r ehaetling stimulsioh ubf hiphaE wéepione Amwm arydbs gcepmplished

her ei such,. as rpaceut i.c I
e 8 Fhs8 oBRAL ERSEHS Aok, SEREP AL bofoousty
i nmtehmmsl&,ommhusnhladnl mtsastcmahy @uid by snfosien) b ishagionergetally,
Pharna e% S g%%acce mm c Lﬁs i ncl ude those

Tl N compound,  functioning
as a base W th an |norgan|c or organic acid to forma
salt, . exa Ie sal t 0 r ' £
sul fur I‘g arigus %)EB d erll.slééacag I&Xe% tﬁ?iﬂﬁﬁ:&t x%i&o%pounds of the
camvlmmnn mhkﬁztg]stmhaaohdi forom as  teblets, gblcanalcepwlca,ccﬂu%ts, granules,

105 o fegtoond bl poliidd. fucblnfounhCeThforpihiinn oSl A O Mrfinistered
s ahlbweydri omhined withavadedsi phaeehticallychcoeptablsrtarriers dileents (such as
Ph% %%ﬁkﬁn‘?ﬁ' faYio@C &%@ﬁéﬁ%ﬁ %@fﬁhﬁts 3n5¥n EJ‘EJe‘éPt?mfcﬁﬁﬁ but not

marn ¢ ctions as an acid
| shmabtce dumdmarag@p'p rsolpbilizare pdfeeing genst, niyindersy . dlsmtegrants

OG5 A2 n e FADSEL T, D, i

f upndigsls arecbsogdvantagedva in sdmindstertngithd compawids of the pregrat invention,
cl ai med conpounds nmay be prepared by reaction of the

conmpounds with the appropriate inorganic or organic
aci d viVerigya/lignid eral daseasclprmstcan alsovhe HEadHpfgadministering compounds

Al LEhOBintishsy mcﬁldﬁ@la uedRhn@ @aﬁﬁb@u@ﬁ[&ﬁnﬁ@ﬁ@hoﬁﬁh&sﬁemmns,

can be prepared by reactlng t he conpounds

i niEwsi 494 clikirs Suek despen fopms can elsp setaiy syjtable ’%56‘ %*F%HPW in
of pk NAVRCHTE! BRARS and suitable excipients known in the art such as preservatives,

wetting agents, sweeteners, flavorants, as well as agents for emulsifying and/or
suspending the compounds of the invention. The compomnds of the present invention

may be injected, for example, intravenously, in the form of an isotomic sterile solution.

Other preparations are also possible.

Suppositories for rectal administration of the compounds of the present invention
can be prepared by mixing the compound with a suitable excipient such as cocoa butter,
salicylates and polyethylene glycals. Formulations for vaginal administration can be in
the form of a pessary, tampon, cream, gel, paste, foam, or spray formula containing, in

addition to the active ingredient, such suitable carriers as are kmown in the art.



48 8 March 2007 The follow ng are further exanples of
acid salts that can be obtained by reaction with

i norgani c or organic acids: acetates, adipates,

al gi nates, citrates, aspartgtes, benzoates, 8 March 2007
benzenesul f onates, bisul fates, butyrates, canphorates
di gl uconates, cycl opent anepr opi onat es,
dodecyl sul f at es, et hanesul fonates, gl ucoheptanoates, 5
gl ycer ophosphat es, hem sul fates, heptanoat es,
hexanoat es, fumarates, hydrobrom des, hydroiodides, 2
hydr oxy- et hanesul f onat es, | actates, nal eates,

nmet hanesul f onates, nicoti nates,

2- napht hal enesul f onat es, oxal ates, pal noates,

pect i NaHop fopidPAdnihiktRities the%halﬁﬂ@éﬁﬁb@ coppasitiah @sn be in the form of

i crates i val es, I ona succi nat es
'to afrﬁﬂaﬁ é%ntg 2 5 e £Fl5 sojuions, pastes, -

3Ppreys, aﬂ@dﬁb@fsﬂfaawﬁtr add‘.ﬂ@sﬁ'ﬁiohsmfﬁw glin, @yepear or nose.

phar maageutj cal |y accamglggﬁ{ror?%%ﬁ st.ra Ig’gﬁ’gt‘g‘ such

5oftri1£@mﬁ91rﬂa@u§gds are suitable as internedi ates, for
exanple, for isolating the conpound as a salt and t hen
converting the salt back to the free base conpound by

t r eat mMegdrosol fofmahtioak ktable Gorf saR@BAEring Mieinhalaton Hisolyas de made.

can then, if desired,,be conyerted . to . a .
o o R (AR RO S B PP RRY o (g gprppounds gecording
C OfpPthe IfFentibn tchema Rdehisteped by tnbakti@did diesfoemedf amlipowder (e.g.,

or as an.actiye r edi ent aforrrulatl

104 h@wﬁ‘f”é@@rﬂ”'?%ﬁ gﬁm%gﬂ%ﬁﬂg?pﬁﬂsé%ceu%%%a oroulation
C O£ ®S plac&listoQfprezquiiaed vackptable prapeliant.as | -N and |' -1V,
contai ning, for exanple, one or 20 nore
phar maceutical ly acceptable carriers. Nunerous
st andarThelceinpo@is & Wl dminiairedibd the tsdsiatacu:lesge:itb:e in combination

roce for prepari vard ous "
D i e TaaseaieR e iy S bl ¥t Blitmont of cogritive
15 t hiznpairmeniddin. mdnuayidsese.gf othet erit agdmstso PipFM ainhibiters,a palcium
reparations are cont ai or
o ARG P e, B A 2, b s B, ol Sodtaton,
Phanphakiees NRBIA-R Axsloliost mGiuK modulsers, @pammen)odlﬂators, serotonin
-Phar eutl Ca{) ol Sfanggulfggngnd cﬁgﬁn%; é\:g:?aﬂoﬁa'@eg, donepezil,

La hoan G ee i'tors) curren
p ub#as@mﬁebgudl\ﬁmmanﬁh@k dn such wombinations, each active ingredient can be

20  administered either in accordance with their usual dosage range or a dose below their

usual dosage range.

The compounds of the invention can be used in conjunétion with “positive
modulators” which enhance the efficacy of nicotinic receptor agonists. See, e.g., the

25  positive modulators disclosed in WO 99/56745, WO 01/32619, and WO 01/32622. Such
combinational therapy can be used in treating conditions/diseases associated with reduced

picotinic transmission.

Further the compounds may be used in conjunction with compounds that bind to
30 AP peptides and thereby inhibit the binding of the peptides to a7nAChr subtypes. See,
e.g., WO 99/62505.



wel |l as Rem ngton's Pharnmaceutical Sciences (Arthur

Gsol, editor), 1553-1593 (current edition). 30 49 8
March 2007 1In view of their al pha-7 stinmulating

activity and, preferably their high degree of

selectivity, the conpoundsqﬁf the present inventiBiaren 2007
can be adm ni stered to anyone needing stimulation of

al pha-7 receptors. Adm nistration nmay be acconpli shed
according to patient needs, for exanple, orally,

nasal ly, parenterally (subcutaneously, 5

i ntraveneously, intranmuscularly, intrasternally and by

i nfusion) by inhalation, rectally, vaginally,

topically and by ocular adm nistration. Various solid

oral dosage fornms can be used for adm nistering

conpoun 0 - ] .en i udi n c ol.id far

as tab|g??,BS%%@&E@Qﬁggggﬁf%§£ﬁ%%%F%%%?Eg&%ﬁﬁ#?@? &T mvolve
| oz egtiyetionaefd-D nicktipowdentass. The, denpaandavetiod ieludes methods of

Conbriy (R AT o2 TRt SR Bl Py o, mammals,

& ar eipetiglly himans wherefussucthactigatios/siimaistion am arthdrageutic effect, such as
| ac t.ak xcipients known in the art
S n b 5P 5B R S Ao, et

sol Wi ldsy eafs melnofy] eespevipllpgng-termbimetiens, Such methods comprise

di s g , : vat | colorants., flavorants, .

I ub‘l?l cagﬁl&s Ea%dm{ Ee | |l§<:'e'. !I#%wfr"eﬁs%%g ycaaB’g‘EPF‘éis/,mosp espectally a
t abhuan, acefisetivegalount af ecoaipemdad Famiudagddbisor I'AIV’, alone or as part of
1®dN} RinStiggdnNG & ﬁg}g unds of the present invention.

Var i ous ﬁ&%&ﬁ%rﬁ’g oglage forms can al so be used for

adm ni stering conpounds of the inventions, including
aqueous %&g SR ; , L

suspensi ons, Q@rup§8M§%§£%##§Q?§Fm%ﬁ%ﬁﬁégg%gguP%?ﬁ%?smmﬁﬂ
can®alhe dreatmgntaane/os prophtslaxds jof oratiowi disreses sankdnenrditions, farticularly

th : ' | pi known.,in .
{ e o€ ockod nolftlsfendlitte S AL BBt o S Lblhergic
15 weettenetnd conditipns ohmenory aad/ousiopnition mpsirtoent iicluding, for example,

LB, S5 ) s, SRR 5yl

be disordees)clourette s syndeoms) Rarkingenis sisesss Bwngingion’s tdiseast Gemamples of
gI n%grlo'geo“geirl)dgisﬁ'sviﬁ kgiﬁg&&é],' CogRfive! difhders (FublPhs RiABALAE idﬂj@ac‘se, Lewy
%ody Dementia, Amyotrophic Lateral Sclerosis, memory impairment, memory loss,

20 cognition deficit, attention deficit, Attention Deficit Hyperactivity Disorder), and other

uses such as treatment of nicotine addiction, inducing smoking cessation, treating pain

(i.e., analgesic use), providing neuroprotection, and treating jetlag. See, e.g, WO
97/30998; WO 99/03850; WO 00/42044; WO 01/36417; Holladay et al., J.Med. Chem.,,
40:26, 4169-94 (1997); Schmitt et al., Annual Reports Med. Chem., Chapter 5, 41-51
(2000); Stevens et al., Psychopharmatology, (1998) 136: 320-27 (1998); and Shytle et al.,
Molecular Psychiatry, (2002), 7, pp. 525-535.

Thus, in accordance with the invention, there is provided a method of treating a
patient, especially a human, suffering from psychotic diseases, neurodegenerative
diseases invelving a dysfunction of the cholinergic system, and conditions of memory
and/or cognition impairment, including, for example, schizophrenia, anxiety, mania,




25 Suppositories for rectal adm nistration of the
conpounds of the present invention can be prepared by

m xi ng the conpound with a suitable excipient such as
cocoa butter, salicylates;cand polyethylene gl ycQlyach 2007
Formul ati ons for vagi nal adm nistration can be in t%e
formof a pessary, tanpon, cream gel, paste, foam or
spray formula containing, in 30 addition to the

active ingredient, such suitable carriers as are known

in the art. 50 8 March 2007 For topica

adm ni stration the pharmaceutical conposition can be

in the formof creanms, ointnments, lininments, |otions,
enmul si ons, suspensions, gels, solutions, pastes,
powelsession,smaniy depressidn dexapples of psiihaticf disordenili ‘Housetielst sypdrome,

to | D { LC Wl al i

g s3l Meafil Cuiolls AOR, (bl Bf pAENIoRlRlR, uce)

su@ners coghitive adisurdarme(buchats: Hdgheinke's odissase; okavay oy nBementis,

sui .er i3 ] a 2% he .

R LBl bbSl chidfbr Aol B, ool GG e,
5_r esm'nli_m deficitf Attention Debcit Hypaentistity Bisoxder) iconyprising sdmgnistering to

I n h £ i

t o et Bal AU Eh G iccb BB kARl Bl e -

of atom zed sol utions or suspensions. The aerosol

f or mul afy he.. lﬂ%ﬁg Ak eSS . .

accept ggéf e p%%%g Zdrlfgl ecl‘é%gr%p%oungs can‘l';dgzc'eﬂ?g]e present fnvention

adinchide thut ety nps lintited de)| teeatoant wd/orgusephylgkisiof Alzheimer's diseases,

10COBRIDAfidep  dihid I%ﬁ&fﬁom ﬁfs%&eg:t%bg%lve aﬂﬁ%ﬁcl@aﬁ‘ C]%éﬁs (Steel-

ot her agent § “used e ‘treatne coghitive

i nBighardson syndreme), myltissistern degensration (Shy-Disager syndrome), motor neuron

ag Qi@ésﬁ;ssmcﬁ%% éa.hxgbé'l%hfcofaﬁal Cﬁi&?&sﬁ%%@e RLQEKShrical basal -

nmuscarinic nodul at or's, sl he receptor

nodegeaerasion, Al Paskinjon'sDerwmin Romplin| of dFusm, nybafte  sclerosing

MO gl afitis, MRABHRGE: BREUE BoPiReon's AsedsddyRucleinopathies, primary
modul ators, canabinoid nodul ators, and choli nesterase

13| nAPgrPsshie sphasiagstriaterigral degeperatiop; Maghedaglosenhyliseasgfgginocerebellar
9l aplidePesT difdpontolersididt depdibratictsi Glss DEBE Yoddiie's\ifease, bulbar,

i ngredient can be 20 adm nistered either in accordance

wi P¥iudoRlper nelsyairimgbessuler ampby.opngbylss amisale piioplyl (Kennedy's
US igdase)l O pARKRry" BBSA - sclerosis, familial spastic paraplegia, Werdnig-Hoffinann

disease, Kugelberg-Welander disease, Tay-Sach's disease, Sandhoff disease, familial
20  spastic discase, Wohlfart-Kugelberg-Welander disease, spastic paraparesis, progressive
multifocal leukoencephalopathy, prion diseases (such as Creutzfeldt-Jakob, Gerstmann-
Stréussler-Scheinker disease, Kuru and fatal familial insomnia), and neurodegenerative
disorders resulting from cerebral ischemia or infarction including embolic occlusion and
thrombotic occlusion as well as intracranial hemorhage of any type (including, but not
25 limited to, epidural, subdural, subarachnoid and intracerebral), and imtracranial and
ntravertebral lesions (including, but not lHmited to, contusion, pemetration, shear,

compression and laceration).

In addition, o-7nAChRs agonists, such as the compounds of the present invention
30  can be used to treat age-related dementia and other dementias and conditions with
memory loss including age-related memory loss, senility, vascular dementia, diffuse
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The conpounds of the invention can be used in
conjunction with "positive nodul ators" which enhance
the efficacy of nicotinic receptor agonists. See,

e.g., the 25 positive noduy] ators disclosed in

99/ 56745, WO 01/ 32619, andg:{/\o 01/32622. Such "B aren 2007
conbi national therapy can be used in treating

condi ti ons/ di seases associated with reduced nicotinic
transm ssion. Further the conpounds may be used in
conjunction with conpounds that bind to 30 AP

peptides and thereby inhibit the binding of the

peptides to a7nAChr subtypes. See, e.g., WO 99/62505.

51 8 March 2007 The present invention further

| Rkl mmmqgwwutgeﬁadxm;, detnadtiai ofeadodsineaart thatstolio origin,

of a-7. n otlnlc re fors. t he
R0 S U B G GG faiagy e afplintion and fontal Lobe
a@khMifal NHBE,SE. gmmpwsmsoa Trbis, mmc@rmfewﬁer iRvéntion, there is

| 5 N
o el i RS A AP SRR % e s R g Flated
S Weheria aHGhE demedtiansdd céaditicnd with nefrdly lossomprising adntinistering

i nvoI ;weg%aggge%vp &g@ﬁafg’%%gm?&g nﬁ%l?ﬁ?{)},}poﬁ AP,

conprlse adm nistering to an animal in need thereof,
especially a mamal , nost especially a hunan an

ef f ect Jn\;% ARUanfl Wi CORREH WsBlinds B Sseht ihverflm includes

" -1V e or as par nulatlon
d mssdiods eftirentinggiatients’yering ftdyamepny drpaimencdieite ifer example, mild

T

d |dseas,e Hustivgtontsn dis¢as e rRigk’ p alisease,u Crantzfeld-fekol Hb&ﬂﬁ-‘@ depression,

y ERETRR sl YRR\ it Bl demenis smd

| cmﬂm néwvisgicd comstitiomy, arwilloss BOGand: dashiovapayler dise#ses, comprising

15
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30

' rl&r!nﬂagsltegﬁ all Hec MR uft of 2 51*]#&19@9&:@1'&@10 BduBk YTV or I-IV°.
mani a gr essi on, nani cC essl on exar‘r‘pl es of

psychotic di sorders] Tourette s syndr one,

Par ki ng i Shagas tempﬁﬂh%ﬁp%ptme§3&%d{h%m | &8, BB,

neur odeg neratlve | seases cognitive disorders (suc
adPAkzlwnd pther @ﬂgmesfé:a%@knm bej Béfe e‘b&h@ﬁ??‘h‘? ogy of emier’s

Armgisa Ormé ﬁs,a%e%haés anChdR bR hiSplicHRAR NeukdidadifyPabAlso are known
to mhlbxt cholmcrglc transmitter function. Further, it has been determined that AB
peptides bind to a-7 nAChRs. Thus, agents which block the binding of the AP peptides

" to -7 nAChRs are nseful for treating neurodegenerative diseases. See, e.g., WO
99/62505. In addition, stimulation o-7 nAChRs can protect neurons against cytotoXicity
associated with AP peptides. See, e.g., Kihara, T. et al., Arm. Neurol., 1997, 42, 139,

Thus, in accordance with an embodiment of the invention there is provided a
method of treating andfor preventing dementia in an Alzheimer's patient which
comprises administering to the subject a therapeutically effective amount of a compound
according to Formulas I-IV or I'-IV” to inhibit the binding of an amyloid beta peptide
(preferably, APi42) with nAChRs, preferable a-7 nAChRs, most preferably, human a-7
nAChRs (as well as a method for treating and/or preventing other clinical manifestations
of Alzhefmer's disease that include, but are not limited to, cognitive and language



20 cognition deficit, attention deficit, Attention
Deficit Hyperactivity Disorder), and other wuses such
as treatnment of nicotine addiction, inducing snoking
cessation, treating pain | .e., anal gesic Use), gparch 2007
provi di ng neuroprotection, and treating jetlag. g
e.g., WO 97/30998; WO 99/03850; WD 00/42044; WO

01/ 36417; Hol |l aday et al., J.Med. Chem, 40:26,
4169-94 (1997); Schmtt et al., Annual Reports Med.
Chem , Chapter 5, 41-51 25 (2000); Stevens et al.
Psychophar mat ol ogy, (1998) 136: 320-27 (1998); and
Shytle et al., Ml ecular Psychiatry, (2002), 7, pp.
525-535. Thus, in accordance with the invention, there

l deﬁr:ﬂy hﬁﬂ&s@d@ﬂsh@ﬂ dﬂ??éﬂs%ﬁﬂ b?ﬂr ﬂeurd@égichhﬁﬁic, syldnptoms and signs,
C|a S ring from psychotic diseases,
Eﬂ%%‘é?'ﬁ{]g ng] %Hﬂféeases i nvol ving a dysfunction
of the cholinergic systen1 and conditions of nenDry
and/ or ition i nent i ncl n for |l e
schi zoaﬁ? %Fﬁsal * yeien giso AEpidss stﬁ%dsw%f gy it amyloidosis
5 deqiseafes| BF, eERiples Mtags b&an&lemmi qfonﬂawpmsd Ghereditary

dlsorders] Tourette s syndrong, ns |sease
LA 5P Synotne, Bapregld w@w Seatia e derpapen tover,

dl MRKEEWE]s syRdteine M@ deinydldfa, Gufcddatrad (:zii-dﬁbl-rﬁﬁed amyloidosis,

%gqggqlee@e d| se e LO%F%%% [ﬁﬁ‘?tl a Arrylog;gphl c

cognltlon def|C|t 5 attention deficit, Attention

Def i ci eracI|V|t Di sor.der .isin . .
i ni I BFRG: Frsotii bofRIT Ghve BerodPPUCHLE HiAYEha Tl g the
C CHtHPeIfReboRRao alth iy utg@stiﬁﬁ.r fI‘Hﬁs@Sgdmsls\foﬂi-'IhACWs can be used in the

Neur odegener ati ve, di sorders incl uded

et o Fitaatel aih o s Bt fierab LS i seqpdance

| ivﬁﬂiﬁéﬂbﬁ&nﬁﬂt&ﬂ&ﬁﬁﬂiﬁnﬁdﬂh&b nﬂirﬁﬁhgd #aibthodbf treating a patient for

Lmer' s diseas di.sease,.. di

TR i F 5o, o Beeifo M A SEPRG B P gomisng
15 Riaghivistision tdst;m plxtxemea)u effontive hmywtt efia cknmrmt adcbniing to Formulas I-

(%Qy-Pﬁgger syndrone), notor neuron di seases

|nclud|ng anyotrophic lateral sclerosis, degenerative

ataxi as, cortical basal degeneration,

ALS- Pay ' | b

oA PR ARy Ao AR o i

Pakiuagrs Badctate wﬁhsaﬁpk%yan_dab@m_nmpandﬁghﬂmammdme@ et itotoricity.

20 P18 égxf'&'j&ﬁan%ﬁ'{l%ﬁ smBodin @l OF 112 ?o%%&% ibdofiled a method of
I Sease e

ose Spl nocere
treaung a patient to provide for neuroprotection against damage associated with strokes

and ischemia and glutamate-induced excitotoxicity comprising administering to the

10

patient an cffective amount of a compound according to Formulas IV or ['-IV",

25 As noted above, agonists for the a-7nAChR subtypes can also be used in the
treatment of nicotine addiction, inducing smoking cessation, treating pain, and treating
jetlag, obesity, diabetes, and inflammation. Thus, in accordance with an embodiment of
the invention there is provided a method of treating a patient suffering from nicotine
addiction, pain, jetlag, obesity and/or diabetes, or a method of inducing smoking

30  cessation n a patient comprising administering to the patient an effective amount of a
compound according to Formulas IV or I-IV".



ataxi a type 3, olivopontocerebell ar degenerations,
Gilles Do La Tourette's di sease, bul bar,
pseudobul bar pal sy, spinal nuscul ar atrophy,

spi nobul bar nuscul ar atrop@g (Kennedy's di sease)gparch 2007
primary lateral sclerosis, Tamlial spastic

par apl egi a, Werdni g- Hof f mann di sease,

Kugel ber g- Wl ander di sease, Tay-Sach's di sease,
Sandhoff di sease, famlial 20 spastic disease,
Wohl f art - Kugel ber g- Wl ander di sease, spastic
paraparesis, progressive nultifoca

| eukoencephal opat hy, priori diseases (such as
Creut zf el dt - Jakob, Gerstmann- Straussl er- Schei nker
di sease, Kuru and fatal famlial insomia), and

neur odege R [ resu fr cer.epral
i scheni g‘ g‘?‘["%r adr%?:t ?otﬁ&[ gﬁ“ﬁ% Jéq%% 1 m& qd, derispfives, pf the
t hreompowwids ofFootulas IV and W’ (e. gsclu‘ ot F'&abelddeivatives), can be used

{ o R tuhiagRe of eboilis WG, 46 AR LS. o suc Tabeled agents
3 ntix vive meiginglof the asveptbn tacterarforied asitlg, eigh PEIVMaRESHT al

| esions (including, but not |imted to, contusion,
penetration, shear, conpression and laceration). In
addi t i oFhe @nﬁnmemgwmen&smnﬁ&tﬂw lﬁ@ﬁﬁﬁmdﬁth@fabﬂxty

the, 0 . US
age re ated denentla ang1 Pﬁg“%ﬂaqmmudnﬁhnmmML
c o AéRmoN; frepaiitient is raepaimary Ismlstommfl dﬁd:lemga agtednchl®d Bla symptom

me dementia, dif
07 5 o ksl AVBSL B B R8T e,
di Hantingyon’sqdineass, i Riclo$ diseade c Cientxfobi-Jakuet aﬁaekse,c HIV] gdrdiovascular

degBakd, ands ﬁggmg use. brain damage,
denent i a pueaf&1 Istica and%r o%‘gfo@‘%ﬂ ﬁentl a. See,
e.g., WO 99/62505. Thus, in accordance with the

o i RS w&ﬁq}{leglﬁgdﬁfxge(}f@g flendde b i phhvided »
15 agwethed gf &raahgg crenvémﬁ wifqing omefor d:mmie,u mild angnitive impairment

COMIET, | PdaSu1aM tiethcw a\D)l SroSasdoQiiill | SRy daak 35\3&)5‘ Yamnesia

to the patlent an effective anount ©of a comnpoun
aclesfcifedy Wapen=beagkouegsty) cprdiag arfest, |ayt/or gEheral, anasthesia, memory

acCEBEihaR6Ga endly lBx, dﬁbsﬁrb' o Qﬁéﬁﬁ&@%ﬁl?eﬁg&%ﬁgﬂﬁ%eﬂ cognitive

i nvention | nc es net hods of

sUPPRFTRY SHFomis PyndRme mAelepsiyu AIP§relited dementia] epilepsy-

20 mﬂe]dted 190@9.@6! txh;mmeﬂipabsmms mb0 A5 sm related - dementie,
hei per' s dj sease, schi zophrenia, Parkinson
f@%@Z@ W@d%@ﬁ%@fs Bempatia mgtmdBoxer Syndrome),

Cr@dfaﬂihﬁl detds’ﬁhi@i(’e £l] 868 S6its, HRRS C&SY Pilient comprising administecing to
the patient an effective amount of 2 compound according to Formulas I-IV or I'-IV".

25 The dosages of the compounds of the present invention depend upon 2 variety of
factors including the particular syndrome to be treated, the severity of the symptoms, the
route of administration, the frequency of the dosage interval, the particular compound
utilized, the efficacy, toxicology profile, pharmacokinetic profile of the compound, and
the presence of any deleterious side-effects, among other considerations.

30



agi ng, head trauma, stroke, CNS hypoxia, cerebral
senility, multiinfarct denentia and ot her

neurol ogi cal conditions, as well as H'V and

cardi ovascul ar di seases, cggprl sing adm nisteri %%é%h 2007
effective anmount of a conpound according to Formula

-1V or I'"-1V . 15 Anyloid precursor protein (APP)

and Ap peptides derived therefrom e.g., Apiao,

A01. 42, and _other fragnents, are known to be invol ved

in the pathology of Alzhemer's disease. The API-42
peptides are not only inplicated in neurotoxicity but

al so are known to inhibit cholinergic transmtter
function. Further, it has been determ ned that AP 20

pept i déde lsbmpounds af the rivehtin cailheadmgameds tovvmamimalb,l patticularly

th i ndi ng. af pLi de

el B8l ol 100Gl AR e oo it P lircng iy goct asthe

e. kpoyn\WEY ni36ti@ s@bpton agomsltjnndm;{onndssmmhﬂtabm aFar example, the

0 r.ons ai t ot oxi cit

SOl Qa4 R 4P i £G5B S b hfpigisogion ot o
5 etdamage, levohrof, fieaxariple, 0.9(!1)’1-104ﬂ1g/k359y &b, T0LSO mglkg/day. Unit

ac e wth an nbodi. e eJnventlo

" BT oM Ll R L0C g of Rt B FiponE et Eavenous

d esdlgymistation) thervompainds canibe sdmpiatsteesd inwinigizior mabiphs dosagss.

adm nistering to the subject a therapeutically

ef fective anmount of a conmpound according to Formul as
| -1V ofu parrying outcthe pivickdurest dfethb ipratent goehtiamnit amof cokse to be

I T ——

n/AGH ke l!éfasremt intmgedeto fre litnitthgf out aterte &t read saasckb drclude all related

e N
er%%ﬁ%r S d| sease %yf']lg?l I'nc udeﬁg%h%n%;r%‘%b%n Dﬁmemtgt g value
t dn thecpprticulay eondexd il whigh g diseisglon/isr rise@O0 For ehefnipls, tisis often
Ao 8B18 R s#gﬁ&{tg S lﬂlﬁ*er 5%46&1861' %%dﬁ&pﬁ{: another and still achiove

neuro S lratric sy ns and SI g and novemnen

15 gélmﬂﬂaa idghtiaal, ees ylts Tme pf@cdbmthq mﬂithamuaios@t lmowledge of
Prsedt RemEBhd %iﬁmﬁ&ii ikd ﬁ; ' %eoihhg rmﬁlggtl 4084 on, to
di seases, for exanple ereditar a andi op

n SFAkE ShoB salstiutionscas il optimallysee dhedr, puiRosss in usiyg) meméhods and

Medcedilr Atk Io I Heain, S€CONdary fam lial Mediterranean
fever, Mickle-Wlls syndrome, multiple nyeloma, -

pancreat| c- and cardi ac-rel ated anyl oi dosi s,
20 - The present invention will now be further described by way of the following non-

limiting examples. In applying the disclosure of these examples, it should be kept clearly
in mind that other and different embodiments of the methods disclosed according to the
present invention will no doubt suggest themselves to those of skill in the relevant art.

25 In the foregoing and in the following examples, ali temperatures are set forth
uncorrected in degrees Celsius; and, unless otherwise indicated, all parts and percentages
are by weight.

The entire disclosures of all applications, patents and publications, cited above
30  and below, including U.S. provisional patent application Serial No. 60/413,151, filed



chroni ¢ henodi al ysi s ant hropat hy, and Fi nni sh and | owa
anyl oidosis. 10 In addition, nicotinic receptors have
been inplicated as playing a role in the body's
response to al cohol ingestion. Thus, agonists f
a- 7nAChR s can be used in%# treatnment of alco gth2007
W thdrawal and in anti-intoxication therapy. Thus, in
accordance wth an enbodi ment of the invention there
is provided a nethod of treating a patient for
al cohol withdrawal or treating a patient with
anti-intoxication therapy conprising 15 adm nistering
to the patient an effective amount of a conpound
according to Fornmulas I- IVor I'-1V . Agonists for
t hﬁemerﬂ{ﬂrﬂﬁl EOIRukﬂcMD.eSS P?ﬁ@mﬂl slsph‘ea:dasseaalI Nz{j 60/448h469 filed.
I I ns ssoci ated wit
bﬁlpé']yoéh géq?’s%tﬁ ‘H‘H’W&t% T¢Gduced
eXCItOtOXICIty. 20 Thus, in accordance with an
enbodi nent of the invention there is provided a nethod
of treating a patient to or neuroprotection

5 agau EttraiesB geodss RG0AMEE, on/latﬂiiux&lr ik @RentAVIR SIIEHhSwise

e- |nduc d ex xi city conmprisin
aasm nl s 8?% &%%P@&%’F @W@%Yﬂwgﬂ’d%(ﬁ

coqucqmo Maomuewcms E@fdﬁdifél&lehuls 8 Perborial Themidry AS
d .abgve, agonists.for the_a-7nAChR subtypes can
uSBEFOVRYSTRRSIOr i S iofnonf mibs Pamjoreh Ghemistry anero e,

I r‘réabfhr Riglss m&éﬁﬁoﬁ%ﬁ’ﬁe&ﬁﬂnedtaf FRITESr 400 s%th%]gﬁxed hold time

10 thﬁ Q%EH Eﬁﬁlty di abetes, and 1| nflammati on.
o Qe agid iemBesaATEs FRsing (SCXheere purchased

i rﬁmnvma TellbRgies. isdyticsl IPLE Wi pBASnRH oh 483k RY 08 mm

p?{ B&&P@t#egse“ ng from ni ot i newsaddl ?t on, gal n,

j 6tFE it SRR TR 0f 20/80 to 80/ ates 0.4%6 formic

Iﬂdﬂﬁﬂﬂ@m&ﬂBK]H@ﬂﬁﬂmﬁﬁﬁﬁaﬁ*@ﬁm¢n a patient conprising

adm nistering to the patient an effective anount of a

compound according to Fornulas I-1Vor I'-1V. 55 8
15 Mieptres@dfiive Proceddelist i on, due to their affinity to

aT%&A&QRES | abel ed derivatives of the conpounds of
-lvand I'-1V (e.g., Cmor Frs |abelled
der i vaProsedsip Acpmvilies arsaithd forihd woupkigTROVeRS 3 QfniddaBinuclidine
| SAERR e Yebap o el iR or ne 1 ecept ors can
be performed using, e.g., PET inmaging.

20 To a solution of the carboxylic acid (16.1 mmol) in N, N-dimethylformamide (65 mL) was
added HBTU (16.1 mmol), catalytic amount of dimethylaminopyridine, N,N-
diisopropylethylamine (96.6 mmol) and 4 A activated molecular sieves (2.6 g). The
reaction mixture was maintained at room temperature for 2 h under niirogen and then 3-
aminoquinuclidine dihydrochloride (16.1 mmol) was added. After 18 h, the solvent was

25  removed under reduced pressure. The oily residue was partitioned between saturated,
aqueous sodium bicarbonate (25 mL) and dichloromethane (100 mL). The aqueous layer
was further extracted with 9/1 dichloromethane/methanol (5 x 100 mL) and the combined
organic layers were concentrated. The residue was purified by chromatography using
either a mixture of 90/10/1 dichloromethane/methanol/ammonium hydroxide or 70/30/1

30 ethyl acetate/methanol/ammonium hydroxide as the eluent to provide the prodﬁct in 30%-




The condition of nenory inpairnent is mani fested by

i npai rment of the ability to |ean new information
and/or the inability to recall previously |earned
information. Menory inpaiggrent is a primary syng h 2007
of denentia and can al so be a synpton110 associ ate

wi th such di seases as Al zhei ner's di sease,

schi zophreni a, Parkinson's di sease, Huntington's

di sease, Pick's disease, Creutzfeld-Jakob di sease,

H VvV, cardi ovascul ar disease, and head trauma as wel |
as age-related cognitive decline. Thus, in accordance
with an enbodi ment of the invention there is provided
a 15 nmethod of treating a patient suffering from for
ex@Mplyisld. rltethativnyithei preducispete pusified by Prepayative BPLQhsing an 8

OB ach Bl A0 B AR5 i i

car di ac arrest, and/or general anesthesia, nenory
deficits from earl y exposure of anesthetic agents,
sl eep deprivation induced cognitive inpairnent,

SchPreseduré Bt i gue syndrone, narcol epsy, Al DS-rel at ed

dement ipg,. e ve | npait ment
Down' s syﬁ OM" Hj(r)ﬁmg%rﬁr%’e ? 38%f’ﬂn?ﬁmm°q‘m“°hdme
dr apg\/bmmre camoxylie deidetnforin darbpaimide dérivatiidenent i a
Puglistica (Boxer Syndrone), and aninal denentia

(e.g., dogs, cats, horses, etc.) patient conprising
adF fh@tten pﬁ@-me&oxxbhmqoanazehtsmoaylﬁmtd (ma n@mmmmot) ima 5/1

10 COHRRIMGE tQRIR AR, dlgg{h '?ﬁmk 25 The
dosages of t"he conpoun g#é dresen ion

15

20

25

30

d efbiesrony}rthylamine(0i 2qmk, loh‘mmblae:ucbﬂss mgc0.6 dmtqu) 3-(R)-

ot AR T B8 o S Er )
ofing AQ maraelh yas addedingns Portm:e Thereeétivnlmaixtueoves ellovebd to warm to t
Utahd hfzﬁrgamfabﬁd %@iﬂx%ﬁ e ‘W&%ﬂ%ﬁ?ﬁeﬁ&e&ﬁ&n sat'.%r.hted aqueous

phar macoki netic oun
pﬁé@&?ﬁ@écﬂsbonawole&?mm%’ésmsﬁumfdfehbmthaam@m e

C QRS0 SEh: WAl &ua@@d 2fh 85/5/%&1@1 &ndﬁ%a&o‘? F‘Bﬁ U theOf

the jinventiogn can be adm ni stere

p&PEbiag cganje Rymunvige washed yigh beine mdsiag@wee sadhugn sulfate. The

C4fikie &ﬁbtﬁv@ﬁg €d By SiRbinbEafYeHIG] agoni sts such as
n| coO

:wg'ﬁ tinic receptor agoni st conpounds
hlorpme, anolfgipmaniynyhiydroxidplto provide 72 mg (75%) of the amide

as a cojorless sohd.

- Procedure C

Procedure C provides a method for the coupling between 3—atriinoquinucllidinc
and carboxylic acids to form carboxamide dertvatives.

The coupling reaction and purification was performed according to procedure A
(indazoles, benzthiazoles) or according to procedure B (benzisothiazoles). The free base
was dissolved in methanol (3.5 mL/mmol starting acid) and treated with 1N hydrochloric
acid in ether (3.5 mL/mmol starting acid). The resulting suspension was diluted with
ether (7 mL/mmol starting acid) and was maintained at room temperature for2h. The



conpounds can be adm nistered, in single or nmultiple
doses, by oral admnistration at a 5 dosage | evel of,
for exanple, 0.0001-10 ng/ kg/day, e.g., 0.01-10

ng/ kg/ day. Unit dosage fo can contain, for gpon 2007
exanpl e, 1-200 ng of activeé conpound. For intravenous
adm ni stration, the conpounds can be adm ni stered, in
single or nultiple dosages. In carrying out the
procedures of the present invention it is of course to
be 10 understood that reference to particular

buffers, nedia, reagents, cells, culture conditions
and the like are not intended to be limting, but are
to be read so as to include all related materials

t hablidarwerddollediel Yyerliratik] dilsed Witk &ier, 3l dM@UInder~@6RANo A e1d (40-

as B@ing?lof interest or value in the particular

cofPE PR ch that discussion is presented. For

exanple, it is often possible to substitute one

butfer systemor culture nediumfor another and stil

ac&i’—'@ﬁgﬁ@si mlar, if not identical, results. Those

50f ski | Probedudel T providessl théthdibrd£ihs ehupfiky 1RRTeek BAWR R Mdine

such %¥§tens qu t hodol ogi es ,sqQ as to be abl e,

wi ERLSAIOREHIR Aet %gf%?ﬁ?:‘h?"éf“i‘dﬁrﬁl?“‘faaV“rrake such

substitutions as wll optinmally serve their purposes
rocedures disclosed herein.

i N usi .t he net hods, an, !

0 T4 RSO G e o B 0 (671 PO - FppEH TR (14785 was

by aduizyi Mi-diigopropgibthyidinfig (IFfimol) bid s-mﬁo@mm_hmmmmde
loap?% %ﬁ.h‘g}d' sc%I osure of these xta es, It s Oé,lé d, 4

be\ KegPoY e &l 5O M HE “Efgpm ¥ tegipye f 30 min under

erhitrd zeneand then HATRR(4P6 mit@)0asdided] ased S31; e réhichich fRthird\Ras

r nt .. 1 NVv.epti o i | [, no.doubt su st 1t hensel o]
© nRGER tol Phie? ool e i pes ridet aguaty seppaest § 82
I ocakgrons) The veluins Wérewﬁmf bdt ﬁml Rgtheea (10D &, eacH) g.nd the basic

e res_are.se r uncoryec [ rees
ook 5o B 35 207 ol B oL Ao AT 5 1 s

15 anebnpantigiedt Tlgporesidiervens pyrifivdibg bhromdbgraghyt[iMn @o 0lil tHyDSUr €S

of i i tent.s and publi i,ons ited
a2/ BB i 30 380 LB P e
apprbiuhin [6%-896 yield. No. 60/ 413, 151, filed 57 8 March
2007 Septenber 25, 2002, and U. S. Provisiona

application Serial No. 60/448,469,. filed. February
21Proeatw@e Ear e her eby i ncorporated by reference.

20 Procedure E provides a method for the formation of carboxamide derivatives from

methyl 3-quinuclidinecarboxylic acid ester.

To a solution of the amine in toluene was added 1.0 M solution of trimethylaluminum in
toluene (1.1 eq) at 0 °C. Afier 30 min, an additional 1.1 eq of trimethylaluminum was

25 added followed by a solution of methyl 3-quinuclidinecarboxylic acid ester hydrochloride
salt (1.1 eq) in dioxane (5 mL). The reaction mixture was heated at 70 °C for 10 b,
allowed to ¢ool to 1t, and was poured onto a cold, (0 °C) aqueous solution of sodium
bicarbonate. The aqueous layer was extracted with 5% methanol in methylene chloride
(2 x 30 mL) and the combined organic layers were washed with brine and concentrated.

30  The residue was purified by preparative HPLC using an § min gradient of 95/5 to 20/80
water (0.1% formic acid)/acetonitrile (0.1% formic acid).



EXAMPLES 5 All spectra were recorded at 300 MHz on a
Broker Instrunents NMR unl ess otherw se stated.
Coupling constants (J) are in Hertz (Hz) and peaks are
listed relative to TMS (6 g0. 00 ppm). M crowave gmarch 2007
reactions were perforned u3| ng a Personal Chem stry
Optim zerTM m crowave reactor in 2.5 m, or 5 nL
Personal Chemi stry m crowave reactor vi al s. Al
reactions were perfornmed at 200 C for 600 a with the
fixed hold time 10 ON unl ess otherw se stated.

Sul fonic acid ion exchange resins (SCX) were purchased
from Varian Technol ogi es. Anal ytical HPLC was
performed on 4.6 mMmx 100 mm Xterra RP 18 3.5 p.
colums using a gradient of 20/80 to 80/20 water (0.1

% f ] cid)/acetonitrile (0.1 %formc acid) over
ﬁﬁ%ﬁepr esentative Procedures. Procedure A
Pr oceduPmediups Bpiovidss sndiidTorthd RndidR ofRH HbARnRE ISR
ui nucl i.di.,ne and carboxylic acids to form

3- a, n
carbORahY R FSHYAXS ves. 20 To a sol ution of the

5carboxyI|c acid (16.1 mml) in N, N-di net hyl f or mam de

uﬁ/a ddeg?gg 6 1 mmol ), catalytic anount
% RrsRydrgfirandh mbp yhicaddod Littiume
( 9@hﬁnnml1ﬁdnd¢10h Hlegh mreaeamﬁmmb #aMcRted & ol £h, Gvas

s, mai nt ai ned at room

t
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er.
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107 hindd o Bhic 124t e CopPeirH B T esiya sommpifed by pesgarstive

beHRé@ rusmamus mizeghadienn G #575.66 26/30 intater [0, DRTRRRAERY LR nitlik
gbﬂ roaethane (100 ni). The aqueous |ayer was
ther "'extraCted with 9/1 di chl oronet hane/ nmet hanol (5
x 100 nL) and the conbined organic |ayers were

coplcb d. The residue was purified by
%&Mrgbephy using either a mxture of 90/10/1

chTonat ogra
15 di chl oPerredhabigtoviiehanethbdfantnicoipliy bév¥dndear@inog @ u3dite

20

25
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302tk [ | /ammoni um hydr oxi de as the
el uent txgﬂ%r o(%%g’ég%wgggpnrggaﬁmfm 958 8 March 2007

The suspension of 1H-indazole-4-carboxaldehyde (100 mg), 3-aminoquinuclidine
dihydrocloride salt (1.0 eq), and 4 A molecular sieves in dioxane (4 mL) was heated at
reflux for 4 h. The reaction mixture was allowed to cool to rt and was treated with
sodium triacetoxyborohydride (3 eq). The reaction mixture was maintained atrt for 2 h
and was poured into water, extracted with 5% methanol in dichloromethane (2 x 30 mL),
and the combined extracts were concentrated. The residue was punﬁed by preparative

HPLC using an 8 min gradient of 95/5 to 20/80 water (0.1% formic acid)/acetonitrile
(0.1% formic acid).

Procedure H

Procedure H provides a method for the coupling between brominated and
iodinated aminoquinuclidinecarboxamides and boronic acids to form aryl-substituted
derivatives.



70% vyield. Alternatively, the products were purified
by preparative HPLC using an 8 mn gradient of 95/5
to 20/80 water (0.1% form c acid)/acetonitrile (0.1%
formc acid). 5 Procedure Procedure B provides EM h 2007
met hod for the coupling between 3-ani noqui nuchdi n8"e®

and benzi sot hi azol e carboxylic acids to form

car boxam de derivatives. To a sol ution of

6- met hoxybenzi sot hi azol e- 3-carboxylic acid (61 ng,

0.30 rrnmmol ) in a 5/1 10 m xture of

t er ahydr of uran/ N, N-di net hyl f or mam de (12 nnlL) was

added diisopropylethylamne (0.2 niL, 1.1 nmmol) and

(115 ng, 0.6 nmmol) 3-(R)- am noqui nuclidi ne
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mei bitytpineshisstermuioboratt (GO Rt alifisd 5‘%%%% $10 mmol).

bet ween s turated!gqueous 15 potaSS|un1carb
sol (9 'S MRF exacasipd bagksdilied with ergon gas, and the contents diluted with N,N-

§li céiehyifiinBaie (5% o
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t he™ 2 Pamichel GiorfRP e g ontentyef e wacion dvers filterdsithroagh Celite
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pr Omncbﬁtr&éli e ¢c6R%0 wﬁﬁcpl.i'lﬁed %réﬁarathl-lf‘ﬁc it arPR adient of
A G S S b e

canhqxwhnb acids to forn1carboxan1de derivatives. 25
The coupling reaction and purification was perforned
according to procedure A (indazoles, benzthiazoles)
or Bxeeeduxkilng to procedure B (benzi sot hiazoles). The

free base di ssol ved | t hanol (3.5 nL/nmmo
starti n%“’%"@“’a? °ﬁ§°ﬁ’@5‘?‘%‘{.‘ip"5\£‘? ROUPRng By esabrasminated Hici d

15i n agideguim{cBdibecatboaptidestand brinings 18 Ehrah)amidd @b5RSNA B Stives.

suspensi on was diluted with 30 ether (7 mJmol
starting acid) and was nmintai ned at roomtenperature
for 2 h. The

In a 5 mL microwave reaction vessel was added N-((3R)-1-azabicyclo[2.2.2] oct-3-y1) 5-

(bromo)benzo[d]isothiazole-3-carboxamide (133 mg, 0.37 mmol),

20 tris(dibenzylideneacetone)dipalladium (0) (34 mg, 0.04 mmol), caesium bicarbonate (213

25

30

meg, 1.1 mmol), and (2'-d1cyclohex;dphosphanylbmheny1~2—yl)dunethylamne (30 mg,
-0.07 mmol). The vial was then evacunated and back-filled with argon gas. The mixture of
solids was then diluted with morpholine (0.7 mL), dioxane (1 mL), and triethylamine (0.5
ml) and the reaction vessel was sealed. The reaction mixture was subjected to
microwave irradiation at 120 °C for 1800 s. The reaction mixture was filtered through a
plug of celite and concentrated in vacuo. The crude product was purified by
chromatography (90/10/1 dichloromethane/methanol/ammonium hydroxide) to provide
47 mg (34%) of 6—moxpho1in—4~y1benzo[d]isothiazole-3~ca:boxy1ic acid ((3R)-1-
azabicyclo[2.2.2]oct-3-yl)amide as a colorless solid.




59 8 March 2007 solids were collected by filtration
rinsed with ether, and dried under vacuumto yield
(40- 60% of the salt. Procedure D5 Procedure D

provi des a nethod for the cQupling between

3-am noqui nuclidine and carboxylic acids to forrni3MarCh2007
car boxam de derivatives. To a solution of the
carboxylic acid (4.77 mol) in NN-dinethyl formam de
(14 m) was addedN, N-dii sopropyl ethylam ne (19 mmol)
and 3-am noqui nucl i di ne di hydrochloride 10 (4.29
mmol ). The reaction m xture was mai ntai ned at room
tenperature for 30 m n under nitrogen and then HATU
(4.76 mol) was added. After 18 h, the reaction mxture
was Lrecedurg Jo g through Celite (nethanol rinse) and was
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acetate/methanol/asmmonium hydroxide)] followed by preparative HPLC using a 5/95 to
80/20 gradient of acetonitrile (0.1% formic acid)/water (0.1% formic acid) over 6 min to
provids the product (20-50%). Alternatively, the residue was purified by
chromatography (90/10/1 dichloromethane/methanol/ammonium hydroxide),

Procedure K

Procedure K provides a method for the preparation of bromoindazoles from
bromomethylanilines. (See, George V. DeLucca, U.S. Patent No. 6,313,110.)

Acetic anhydride (2.27 eqiv) was added to a cooled (0 °C) solution of
bromomethylaniline (1.00 eqiv) in chloroform (1.5 ml/mol} while maintaining the
temperature below 40 °C, The reaction mixture was allowed to warm to room
temperature and was maintained for 1 h. Potassium acetate (0.29 eq) and 1soamy1 nitrite
(2.15 eqiv) was added and the reaction mixture was heated at reflux for 18 h. The

volatiles were removed under reduced pressure. Water (0.65 L/mol) was added to the




30 The residue was purified by preparative HPLC using
an 8 mn gradient of 95/5 to 20/80 water (0.1%formc
acid)/acetonitrile (0.1%formc acid). 60 8 March 2007
Procedure F Procedure F prg |des a met hod for thq3March2007
reduction of the carboxam de to form secondary am
derivatives. 5 To a solution of the am de (50 ng) |n
tetrahydrofuran (4 nL) was added lithium al um num
hydride (4.0 eq). The reaction m xture was heated at
reflux for 4 h, was cooled to 0 C, and was cautiously
guenched wth ethanol. The resultant slurry was

poured onto ice water and extracted wi th 5% net hano

i n dichloronethane (3 x) and the 10 conbi ned organic

| or ¢
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P gq/éor t he coupli betvveen am noqui n
a8 L3 BiPYEA B Y raxide o tioa. Myrw&sr@uted with water (0.65

Sde LN} dnd s e%@te&%ﬁ% §1 R2Btaf2x 1.2 L/mol). The combined extracts were

%Ha’lﬁ?qﬁgm# ﬁﬂ'&ﬂ 13 boxal dfﬁl% PB%’Iaé'fmd@Es sodurn sulfate. Bre)oreaniad
4 &livhea Eﬂére@!hﬁiﬁgﬁabﬂggfﬁﬁ&rh%l (ethyiHedtat¥ Gt ‘I%F’%\%e% and

20 reflux for. ; reacti on mxture was

cobr reHip Y"“a‘ﬁ&‘f%’s“qﬂi heatowtl (i/enq1)s 5t splids were collectad by filration,
t 1 fifee Witk Hestine  uad GHelPin (Fafitn ovERE reaction m xture was

10rmi ntained at it for 2 h and was poured into water,
extracted with 5% net hanol in dicbloronethane (2 x 30
m_ProcedunélLlt he conbi ned extracts were concentrated. The

resi due, wa rified by preparative,K HPLC using an 8
mn gr 2)6‘? 8%’('5) g proyilesa mg 2@)?“35‘%&@”{”@1' gdazale earoxylic acid
acfrely baeeindadold i | € 25 (0. 1% formc acid). Procedure H

15 To a solution of bromoindazole (1.00 eqiv) in anhydrous tetrabydrofuran {7 L/mol) at
room temperature was added sodium hydride (60% in mineral oil, 1.11 eqiv) in several
portions. The resulting solution was maintained for 30 min at room temperature and was
then cooled to ~60 °C. A 1.3 M solution of sec-butyllithium in cyclohexane (2.1 eqiv)
was added to the reaction mixture while maintaining the intemal temperature below —50

20 °C. The mixture was maintained for an additional 2 h at—50 °C. A steady stream of
anhydrous carbon dioxide was bubbled through the reaction mixture for I h. The flow
was continued while the reaction mixture was allowed to warm to room temperature.
Brine (6 L/mol) was added and the pH of the mixture was adjusted to 5 with concentrated
hydrochloric acid. The mixture was extracted with warm ethyl acetate (3 x 8 L/mol) and

25  the combined extracts were washed with small volume of brine, dried over anhydrous
sodium sulfate, and concentrated. The product was purified by chromatography on silica
gel or by crystallization, '

Procedure M
30 Procedure M provides a preparation of 1H-indazole-7-carboxylic acid from 2-
amino-3-methylbenzoic acid.
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Procedure H provides a nethod for the coupling between
brom nated and i odi nated

am noqui nucl i di necar boxam des and boronic acids to
formaryl -substituted 30 gerivatives. 61 8 Marcfp2Qf%007
In a5 n mcrowave reaction vessel was added the

brom de (0.286 nmmol ), the boronic acid (0.588 muol),

I ris(di benzylideneacetone)di pal | adium (0) (0.0289
mral ), tri-tert- butyl phosphine tetrafl uoroborate
(0.0579 mmol ), and potassium carbonate (0.810 nun 1).
The vessel was evacuated, back-filled with argon gas,
and the contents diluted with NN 5 di et hyl f or mam de
(5.0 nL). The vessel was seal ed and subjected to

m crowave irradiation at 200 C for 600 a. The

fil th h Cel it
C oo th Ahctpfn of Al el acit by E8sdmumallip N
coI mmwammmmmhmmamim eé&nms)(smg m&ml 1.5 eq).

s el h.2 M amm thano and
Pon R M E R ik Aseliignpr ot g dpaLasT 0 gl
§'|PL co ﬂ@)l m@y Mﬂmﬁﬂmylfﬁmgahﬁdﬂ (SmiuL))ﬁras]ﬁdecﬂ:ﬁé itetnd Me8Qiction mixture

[acetqnitrile % formc
aci ‘g'% %ﬁm\’/ effoﬁ%ﬁffec#hﬂ)r? Ao Iy 'IEHPC‘{"“S PF‘%‘E@W&P%‘WP"H water (1 L)
Pr o@mzm an}dedbswaeﬂe;teh?ﬁk &&uﬁ&ﬁﬂp@wgﬁ&m b(gﬁm@ 8 ether
ro, a nucl i di nec oxani des an
o VOO £ TeE i AR BAGH RS sl S brios DO BL), dr oy
m_ mndrmma:amssnmczﬂnmteyaﬂaaicema&dw Gide 10.2 g (92%) of methy] 2-

10 i el Baeak ﬁ#%é@%ﬁ?ﬁﬁg@fa@?@w 399 b 153 659

m*rc(t,)lH),ZCBZt(bs, BH);iBJSGI(LiSH) dangnsxy. one) di pal | adi um (0)
(34 mg, 0.04 mmol ), caesium bicarbonate (213 ng, 1.1
mmol ), and

( 2-iapltiohebitly gsteo E1TITn YodunmbE mydhiotz?]tgﬂﬁi gbggﬂgmﬁc?acem
V Wwas V u
b o pfido (28 FatT790 dumel B of) Stte B Renbied heeinpectivs BOOWAQ °C.

15t hdhe thattioneixtwietwas meuixpdicadian@or Gerdperinle} for di thMféH Pothskium acetate

B py AT WO L s
t 0 Th%mﬁgnmm wag heatiedat refinx fof 242 Qacﬁwfs&llo&&ﬂ@ col tolld6m
I € e f3hed T Pht WabtiolBminddrd 4G vithel s tumted aqueous solution of
sodium bicarbonate, dried over sodium sulfate, and concentrated. Methanol (100 mL)
and 6 N hydrochloric acid (100 mL) were added to the residue and the mixture was
maintained for 18 h at rt. The volatiles were removed under reduced pressure and the
tesidue was triturated with ethyl acetate (100 mL). The product was isolated by
filteration, washed with ethyl acetate (20 mL), and dried to provide 15.3 g (68%) of
methyl 1#-indazole-7-carboxylate hydrochloride. 'H NMR (500 MHz, DMSO-dg) §
. 13.3 (bs, 1H), 8.26 (d, 1H), 8.12 (d, 1H), 8.25 (dd, 1H), 7.27 (t, 1H), 3.97 (s, 3H); MS
(APCI) m/z 177 (M*+1).

A solution of the indazole (8.30 g, 33.0 mmol) in methanol (100 mL) at 0 °C was treated
with an 29% zqueous solution of potassium hydroxide (20 mL). The reaction mixture
was allowed to warm to rt and was maintained for 18 h. The pH of the solution was
adjusted to 5.5 by the addition of concentrated hydrochloric acid and the volatiles were




plug of celite and concentrated in vacuo. The crude
product was purified by chromatography (90/10/1 dick
oronetbane&nethanol/appnnniun1hydroxide) to provide

47 g (34% of 8 March 2007
6- nor phol i n- 4- ylbenzo[d]lsothlazole 3-carboxylic acid
((3R)-1- azabicyclo[2.2.2joct-3-yl)am de as a

colorless solid. 30 62 8 March 2007 Procedure J
Procedure J provides a nmethod for the coupling between
brom nated 3- am noqui nucl i di necar boxam des and
Gignard reagents to form al kyl -substituted

derivatives. 5 A5 nL mcrowave reaction vessel was
charged with bs(tnphenyl phospbi ne)pal I adium (I1)

C hiremdvedur(der @diedpmisnre) The Rejjlucwed phititiofud beiwden Githe 3000 mL)

o gptepd 6entFRA8 b B S BRIR I g sl vl e

th lethyﬁcetgn €200 nfID. Zlﬁfmanibmed ofpgic mcﬂdtdﬁaﬁgled oter Gulydddus
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5fo rand%me salids eere idolle:débyﬁltfaﬁon, @R peniding\Se86e; (49N of the dcid)
to the reaction vessel via cannula. The vessel was
seal ed and subjected to mcrowave irradiation at 100
C fPoéce@@Nsec with a pre-stir time of 60 s. The

reacti ed wth.aceti 0. 5. .
di | ut e BgeEHe AR %’8 ol e e Pttt 1-oabguvti
cohﬁd&ﬁonﬁ'ﬂmcmcdspnmmgﬂsophmmsed wi th met hanol (50 nlL)

and the 15 product was eluted wwth 2 Mammonia in

nmet hanol (50 nL) and concentrated. The residue was

pu o Bisalutionyof 3 meethwaytigplepdiy(3.05 £.26tTamB4l) inedtitey (20 mL) was added

TN T

t o) GOM/tQﬂ, @d acticenitatedfin wicet. GHhietreshilting yﬂloiy%ﬂfmrﬁssolved in

? ﬁe produc 5@%&’@?}&?‘{ ImAF t a&'ﬁ%il ve am""" :éﬁ%%e&go

15 puei R2i0gamely inrtivhs. orhe wo s vey h@@amﬂnx _for 30 min, cooled to rt, and
di ﬁ(hlrﬁ' ARRREOPRE vﬁ&tshﬁﬁg%@bﬁﬁ&iy %Qg‘ebgr%d and successively

washed with saturated, aqueous sodum bicarbonate, water, and brine. The organic layer

was dried over magnesium sulfate, filtered and concentrated in vacuo. The residue was
purified by. chromatography (4/1 ethyl acetate/hexane) which provided 2.46 g (47%) of 6-
20  methoxy-1-benzothiophene-2,3-dione as an orange solid.

To a mixture of the dione (86 mg, 0.44 mmol) in 30% aqueous solution of anumonium
hydroxide (2.0 rL) was added 35% aqueous solution hydrogen peroxide (0.2 mL) and
the reaction mixture was maintained for 12 h. The precipitated pink solids were isolated

25 by fltration, washed with water, and dried under high vacuum to afford 39 mg (42%) of
6-methoxybenzisothiazole-3-carboxamide.

To a solution of the amide (1.14 g, 5.46 numol) in methanol (100 mL) was added 10 N

sodium hydroxide (12 mL). The mixture was heated at reflux for 12 h, cooled to 1t, and
30  was acidified to pH < 2 by the slow addition of conc. hydrochloric acid. The organic

layer was extracted with dichloromethane (2x) and was dried over sodium sulfate. The
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Procedure K Procedure K provides a nethod for the
preparati on of bronoi ndazoles from
brononet hyl ani li nes. (See, George V. DelLucca, U. S.
Patent No. 6,313,110.) 25 Acetic anhydride (2.27g¢8iM)2007
was added to a cooled (O sol ution of
brononet hyl aniline (1.00 eqgiv) in chloroform (1.5
nm_Jnol ) while maintaining the tenperature below 40 C
The reaction m xture was allowed to warmto room
tenperature and was mai ntained for I h. Potassium
acetate (0.29 eq) and isoanyl nitrite 30 (2.15 egiv)
was added and the reaction m xture was heated at
reflux for 18 h. The volatiles were renoved under

&te.ee&@mﬁed\agbmrmﬁagﬁghmowson was added to the
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2 h. The m xture was allowed to cool to

&%ﬁﬁpcﬁﬂgrature and the pH was adjusted to 10 by the -
sl'nwfaﬁﬂnﬂgsam”@fe pepaf2@ba thitaasthods 0di um hydr oxi de
ol emhpht il R R S s B T 2112 £ 13, 5.0
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Pr L provides a nethod for the preparation of
azole carboxylic acid from bronoi ndazole. 15 To a

s GHttharybeizsotbizeslasaabbrylit dci OLEMI/EL) fm 630 i a3l 0 M + 1).

tetrahydrofuran (7 L/nol) at roomtenperature was

added sodi um hydride (60%in mneral oil, 1.11 egiv)

| Rropedwred)
Procedure O provides a method of preparation of 1,3-benzothiazole-5-carboxylic
acid from 4-chloro-3-nitrobenzoic acid.

To a solution of 4-chloro-3-nitrobenzoic acid (20.0 g, 99.2 mmol) in N,N-
dimethylformamide (400 mL) was added potassium carbonate (35.0 g, 254 mmol, 2.6
eqiv). After 30 min, ethyl iodide (18.6 g, 119 mmol, 1.2 eqiv) was added and the
reaction mixture was heated at 50 °C for 4 h. Water (3 L) was added and the mixture was
extracted with diethyl ether (2 x 500 mL). The organic extracts were combined, washed
with brine (1 L), dried over anhydrous sodium sulfate and concentrated on vacunm rotary
evaporator. The residue was crystallized from hexanes to provide 19.7 g (86%) of the
ester. 'H'NMR (500 MHz, CDCL) 8 8.51 (d, 1H), 8.17 (dd, 1H), 7.65 (4, 1H), 4.43 (g,

2H), 1.42 (¢, 3H).

Sulfur (1.6 g, 49.91 mmol, 0.58 eqiv) was dissolved in a solution of sodium sulfide
nenahydrate (12.0 g, 49.96 mmol, 0.58 eqiv) in water (60 mL). This solution was
combined with a solution of ethyl 4-chloro-3-nitrobenzoate (19.6 g, 85.36 mmol, 1.00



portions. The resulting solution was mai ntai ned for 30
mn at roomtenperature and was then cooled to -60 C
A 1.3 Msolution of sec-butyllithiumin cyclohexane
(2.1 eqiv) was added to t reacti on m xture whi

mai nt ai ni ng the internal tgﬁperature bel ow -50 28%%mh2mw
The m xture was mai ntained for an additional 2 hat -50
C. A steady stream of anhydrous carbon di oxi de was
bubbl ed through the reaction mxture for 1 h. The flow
was continued while the reaction m xture was all owed
to warmto roomtenperature. Brine (6 Umol) was added
"and the pH of the m xture was adjusted to 5 with
concentrated hydrochloric acid. The nixture mas
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am no- | benzoi’c acid. 64 8 March 2007 To a
sol ution of 2 am no- 3- net hyl benzoic acid (10.1 g, 66.9
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snw@m%imeg]mg le) “BD: 1H), 5.82 (bs, 2H),

3 86 (s, 3H), 2.17 (s, 3H). To a solution of the ester
( 176 53&&1&0& @Bethifi | 31 benibtifi b RINEM B TRV 36E )25 ‘ﬁ%&?&%qumre

DfI methanol (150 mL), tetrahydrofuran (40 mL) and water (5 mL) was added a 50%

aqueous solution of sodium hydroxide (10 mL). The mixture was maintained at 1t for 18
20 hand was concentrated. The residue was partitioned between water (300 mL) and

diethyl ether (200 mL) and the organic layer was removed. Concentrated hydrochloric

acid was added to the aqueous layer to adjust the pH to 4 and the mixture was extracted

with ethyl acetate (3 x 300 mL). The combined extracts were washed with brine (200

mlL), dried over anhydrous sodium sulfate, and concentrated to yield 4.30 g (94%) the
25 acid.

Procedure P

Procedure P provides a method for the preparation of 1,3-benzothiazole-7-
carboxylic acid from ethyl 3-aminobenzoate. (See, Kunz et. al. U.S. Patent No.
30 5,770,758 '



anhydride (22.6 nL, 239 mmol, 2.3 eq) while

mai ntai ning the tenperature below 40 C. 15 The
reaction mxture was mai ntained at roomtenperature
for I h when potassium acetgte (3.00 g, 30.6 mmol

eq) and isoanyl nitrite (30.6 nL, 228 mol, 2.2 quII\A\QISC?fZ()Oi'
was added. The reaction m xture was heated at refl ux
for 24 h and was allowed to cool to room tenperature.
The reacti-on m xture was washed with a saturated,
aqueous sol ution of sodium bicarbonate, dried over
sodi um sul fate, and concentrated. Methanol (100 mi) 20
and 6 N hydrochloric acid (100 nL) were added to the
residue and the m xture was naintained for 18 h at rt
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p gba; Shlomform(b3mL). UEheaiixture was maintained 30 min at rt and then was

DABAR RIS, IEALROIVLI SowBS ks L5or s St {a2perature and
maintained for an additional 13 h. The volatiles were removed under reduced pressure

and the solid residue was suspended in a mixture of chloroform (10 mL) and acetone (10

mL). The product was isolated by filtration, washed successively with acetone (5 mL)
and hexanes (10 mL), and dried in a vacuum oven to provide 1.65 g (95‘7) of product as
a mixture of ethyl 2-amin ~1,3-benzothiazole-7-carboxylate hydmbmmde and ethyl 2-
amino-1,3-benzothiazole-5-carboxylate hydrobromide in a ratio of 95/5, respectively.
This product was partitioned between saturated aqueous solution of sodium bicarbonate
(25 mL) and a mixture of ethy] acetate (70 mL) and tetrahydrofuran (30 mL). The
organic layer was separated, dried over anhydrous sodium sulfate and concentrated. The
residue was crystallized form ethyl acetate to provide pure ethyl 2-amino-1,3-
benzothiazole-7-carboxylate. 'H NMR (500 MHz, DMSO-dg) 5 1.35 (t.J=7.5,3H),
4.36 (q,/=7,2H), 7.35 (t, J="7.5, 1H), 7.57 (d, J=7,1H), 7.61 (bs, 2H), 7.65(d, J= 8,
1H); MS (ED) m/z 223 (M"+1).




10 To a solution of 3-nethoxythiophenol (3.75 g, 26.7
mol) in ether (20 nL) was added oxalyl chloride (3.7
nm., 43 nmol) dropwi se. The m xture was heated at
reflux for 1.5 h, cooled it, and concentratedBMQrch2007
vacuo. The resulting yellow oil was dissolved in

di chl or onet hane (50 nml.), cooled to 0 C, and was
treated with al um num chloride (4.30 15 g, 32.0 nmol)
in portions. The m xture was heated at reflux for 30
mn, cooled to rt, and poured onto ice water with
stirring. The organic |ayer was separated and
successively washed with saturated, agueous sodum

bi carbonate, water, and brine. The organic |ayer was
dried over magnesiumsul fate, filtered and
concentrated in vacuo. The residue was purified by
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pr L 2 =

| TEREbI LR, fﬁ?@fﬂ%ﬁef 78 P LT BB 2 =65,
vacll'Dnﬁ 3p(dad £8r d)3D1 g, (2P (EI) m/z 208 (d1"+1). Aqueous sodium

of DRAR AR 0 Bif\ar by Lo ety

100 echaudete (05 i 168D imoh) ihg dmxtme@émém&dr@ﬁ mnmemmpﬁm @0
vvasmge@ f mﬁ@gr E! EP
was acl di ? IF@ p B%gﬁ e s gMIgg%QFh%mmﬁﬁﬂb§9handﬁm

hy dotséiles Wﬁa@e@ undpriredusedprsssure. [Thy esidwasasalissoluet i dvater (100
Wty g Q&d&&ﬂﬁqﬁh h?&%hgoﬁé%ggqs YRR £ ﬁg@%ﬁgf&h&% 5. The

sulfate The 6 rude

purnww:;edﬂwoelmrreﬁaceg«i mpint,aine@fmﬁsm The product was isolated by
15di Cﬁ?&&fc&%ﬂ&!ﬂﬁ{h%é? {ﬂ[gegl Fie‘q% M?N)‘%Z overfight%o

(89% of 6- nethoxy ben2|so car box acl
as Yield?- ke €300) efthe_ayici/éﬂ(m (50Q MHL‘:DMSQ-dsDISz’i 71 (t, J=7.5, 1H),

2L o7, 1 B (690 € W519.53, 480,151 T RBPNBLARED s 178
-1).

20  Procedure O

Procedure Q provides a method for the conversion of brominated isatins to the
corresponding indazole-3-carboxylic acids.

The conversion of the substituted isatins to the corresponding indazole-3-catboxylic acids

25 is essentially the same method as described for indazole-3-carboxylic acid: Snyder, HR.,
et. al. J Am. Chem. Soc. 1952, 74, 2009. The substituted isatin (22.1 namol} was diluted
with 1 N sodium hydroxide (24 mL) and was heated at 50 °C for 30 min. The burgundy
solution was allowed to cool to rt and was maintained for 1h. The reaction mixture was
cooled to 0 °C and was treated with a 0 °C solution of sodium nitrite (22.0 mmol) in

30  water (5.5 mL). This solution was added through a pipet submerged below the surface of
a vigorously stirred solution of sulfuric acid (2.3 wl) in water (45 mL) at 0 °C. The



Benzi sot hi azol e- 3-carboxylic acid. 'H NVR (CDCl3) 6

8.86 (dd, J= 7.1, 2.5 1H, 8.03 (dd, J= 6.3, 1.4,

1H), 7.66-7.61 (m 2H); LM (El) tR6.75 mn, mz

180 or + 1). 6-Bronpbenzigothi azol e- 3-car boxyI|

acid. LUNE (E) tRO.95 i o 2581260 (M / M MEren 2007
2). 10 5- Met hoxybenzi sot hi azoI e- 3-car boxylic acid.

LCMs (EI) tR6.09 min, mz 210 (M'+ 1).

5- Br onobenzi sot hi azol e- 3carboxylic acid. LG M (El') tR
9.88 at, nlz 258/ 260 (IsC M + 2).

7- Met hoxybenzi sot hi azol e- 3-carboxylic acid. LC M5 (El)
tR6.49 mn, n3/z 210 (M +1). 15 Procedure O
Procedure O provides a nethod of preparation of

1 de!miéqmzmkmsaninlaadme mctimnmb mmaintafved dorfan additional 30 min. A cold (0

G(IF;?I or o-3on t(ﬁg%? | c %846352(%“’61) 3“0|°§t§é“§!‘]ﬁ#gﬁ°‘fh}?ﬁc acid

N &m)dvaanﬂdvgl itf the renetiod enixtdR@@verlip nﬂamﬂﬂdﬁdcdwtzﬁmwms

1 0 |c§§%ﬁ('%§ggl réﬂ wwfgkﬁq?d\}’}’%r

5 anu’aﬂei; end drizd ¢4 given quanﬁtame rashalmed. cFhisahatEi] G;a£ @ﬁsuﬁchmt

wi DR SRR LERRG% GOk b Rl B e

wer e conbi ned vvashed with brine (1 L), dried over

d tr d
=0 B SMIR Fh n0 M SRS SRS afalioam
fr@mphmdane&amplepﬂ&m@ept@aﬁdg (86% of the ester. '

1o NVR (500 Mz, CDC13) 8 8.51 (d, iH), 8 17 (dd, 1H),
7.5 (d 1M, 4.43 (q. 2H, 1.42 (t, 3LL). Sulfur
o ad I T zh %

solutlon of sodlun1sulf|de 30 nonahydrate (12.0 g,
49.96 mmol, 0.58 eqiv) in water (60 nL). This solution
was conbined with a sol ugken of et hyl

4-chl oro- 3-ni trobenzoate .6 g, 85.36 mmol, 1.00 67
8 March 2007 eqi HN € hanol (100 nL) and the

resul ting nixtugigﬁgﬁ eyi-8d at reflux for 31L The hot
reacti on m xtur obured into water (600 niL) and
mai ntai ned for 15 mn. The

15  Prepared from benzo[dJisothiazole-3-carboxylic acid using Procedure B. Yield 42%. 'H
NMR (CD;0D) § 8.73 (d, J=~ 8.0, 1H), 8.05 (d, J= 8.1, 1H), 7.59-7.47 (m, 2H), 4.19-
4.16 (m, 1H), 3.37-3.28 (m, 1H), 3.05-2.96 (m, 1H), 2.86-2.79 (m, 2H), 2.07-2.04 (mn,

1H), 2.02-1.80 (m, 1H), 1.78-1.74 (m, 1H), 1.56-1.52 (m; 1H); LC/MS (EI) £ 3.61 min,
miz 288 (M'+ 1).
20

hydrochloride,
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20

product was isolated by filteration and recrystallized
fromethanol to provide 16.5 g (77% of the

di sul fide. 1H NWR (500 MHz, CDC13) 8 8.96 (d, 1H)

8.19 (dd, 1H), 7.88 5 (d, ;¢ﬂ 4.43 (q, 2H), 1.43% fdren 2007
311). A m xture of

di et hyl 4, 4' -di t hi obi s(3-nitrobenzoate) (11.2 g, 24.8
nmmol ) and zinc granules (15.0 g, 234 nmol, 9.5 eq) in
formc acid (600 nL) was heated to reflux for 48 h.
The m xture was allowed to cool to roomtenperature
and concentrated to dryness. 10 The resi due was
partitioned between ethyl acetate (500 nL) and
saturat ed aqueous sodi um bi carbonate (500 nlL). The
organi c | ayer was separated dried over anhydrous

sadi um.,sul f.ate_and, c d. .The resi due was

cﬂg‘aﬁﬁ 3‘5 e s ¢{d usipg Precedyre §1. 1Yield 95%.
hHXHnﬁqEUmahﬁhmﬁnﬁ&b&mgﬁ“@m,prOV|de 5.30 g (510/6) of

t he benzthiazole. "H NMR (500 MHz, CDC13) 5 9.08 (s,
111), 8.83 (d, 1H), 8. 14 (dd, IH, 8.02 (d, 1H), 4.45
1% 1 4 i o[d i%@lﬁia%ﬁ]&rb&ﬁ’mi’de

solution of ethyl 1,3
(5.30 g, 25.6 nmol) in a m xt of met hanol (150
mL), tetrahydrofuran (40 m) A water (5 nL) was
added a 50% aqueous s i0' sodi um hydroxi de (10
m.). The m xture was gi N80 at it for 18 20 h and
was concentrated. Th w S|due was partitioned between
water (300 nL) and diethyl ether (200 nlL) and the
organi c |l ayer was renoved. Concentrated hydrochloric

a@redaxwﬁ-oxaﬂdﬁd{dlemmhﬁle%}b@ﬁitﬁh& tﬁ:i/dgﬁsﬁg(l’trﬁdéﬂl?ﬁ B| th&a ?Hta
m. x racted w ethyl acetate
(gcédggg)%ggl g%ﬁgﬁ@?ﬁ déextracts were washed with

brine (200 nL) dried over anhydrous sodi um sulfate,

p &acldmdm of 1, 3- benzot h| azoI e- 7 car boxyl ic acid
fromethyl 3-am nobenzoate. (See, Kunz et. al. U S.
Patent No. 30 5,770,758.) 68 8 March 2007

N o
CH

Prepared from benzo[d]isothiazole-3-carboxylic acid using Procedure C. Yield 95%.
LC/MS (EI) 1 3.71 min, m/z 288 (M* + 1).

-1H-indazole-3-carboxaniide.
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25

A solution of ethyl 3-am nobenzoate (14.9 g, 90 nmol)

i n chl orobenzene (100 nL) was cooled to -10 C and
treated with sulfuric acid (97% 2.5 nL, 45 mmol, 0.50
eq), dropw se. After 15 ni?z solid potassium 8 March 2007
t hi ocyanate (9.2 g, 95 mmol, 1.05 eq) was added in
several portions over 30 mn followed by 18-crown-6
(250 ng). The m xture 5 was heated at 100 C for 10 h,
allowed to cool to rt, and was naintained for an
additional 4 h. The precipitated solids were isol ated
by filtration and were washed successively wth

chl orobenzene (25 nlL) and hexanes (3 x 100 ni). The
solid was suspended in water (300 nL) and the
suspensi on was mai ntai ned 30 mn. The product was
isolated by filtration and washed with water (2 x 100
i §repamddropr Birindezolad-catbixglic doitl wingPravadoree iidld 5¢%5 IONMR

DB €0, 0 T

( ofm, 3H), 296 (10.15H), 1.95 @a SH);7S (BN m2RYLOM 468- 7. 76 (m

3H), 8.05 (s, 1H), 9.86 (s, 1H); Ms (APCl) ink 225
(Mr+1) . Ab?ol ution

of thiocarbamate (1.95 g, 12.2
mbicydle]:.2 3-vIn Baimiazntes3—cdrbotinidél

d&&ﬂﬂkﬁﬁig&er a period of 40 n }o a vigorously
mar nt al n(re m xture of ethyl 3-
[ (am nocar bonot hi oyl ) am no] benzoate (130 g, 5.78 mmol,

1.00 eqiv), glacial acgtic aggd (10 nL) and
chloroform (10 niL). %ggg;v dre was mai ntained 30 mn
0

at rt and then was ed a for 4 h. The

m xture was al |l owed cool t enperature and

mai ntai ned for an addfi onal v The vol atiles were
renmoved under reduced pressur® 20 and the solid

resi due was suspended in a m xture of chloroform (10
nL) and acetone (10 nl). The product was isol ated by

f Prepsred from 1 Hvipderelet3 sadboxsdic aeid hsingProdedare €. dvield(76%0riE NMR

PrRONELAOSDINEY Dy SRS I8 50 Ly P A IS IR g
2185 A8 (1, iéi)b“gﬁfﬁz@; AHA 290 7L ED a3 Bbluy, MED,2. 39(dr, 6H), 3128 ¢e, 1H),
' '@?ql -5- | at
ﬁg’glr%?g)rﬁ%gg (iﬁ{’r?gﬁg\gstq 0 @f 8%?15 re@p%&?? ?é/%ﬁ:@(“‘gsemi s
product was partitioned between saturated aqueous

SBLAthiION: R i ANThil G615 B S RE-S- lglsf- ing%é@-gar%(q% XIdEur €
0] ?}} i .acetate n ) .

ic |ayer was separated, dried over anhydrou
sodi um sul fate and concentrated. The

Eail -
Iu\N
N

/

Prepared from 1H-indazole-3-carboxylic acid using Procedure C. Yield 53%. 'H NMR,
(500 MHz, CD;0D) § 8.19 (d,J= 8.0, 1H), 7.60 (d, J = 8.5, 1H), 7.43 (m, 1H), 7.26 (m,
1H), 4.55 (m, 1H), 3.85 (m, 1H), 3.50 (m, 1H), 3.34 (m, 4H), 2.39 (mn, 1H), 2.28 (m, 1H),
2.11 (m, 2H), 1.95 (m, 1H); MS (APCI) m/z 271 (M" + 1); m.p. dec. 305°C.




residue was crystallized formethyl acetate to provide
pure ethyl 2-am no-l, 3- benzothi azol e-7-car boxyl at e.
1H NWR (500 MHz, DMSO-d6) S 1.35 (t, J= 7.5, 3H), 30
4.36 (q, J=7, 2H), 7.35 J= 7.5, 111), 7.57
7.°1H), 7.61 (bs, 2H), ég( J= 8, 1H: M8 & flarcr Z007
(El')1n/z 223 (Mt+1). 69 8 Nhrch 2007 iso-Anylnitrite
(7.4 nm., 53 mmol, 2.2 eqiv) was added to a sol ution of
et hyl 2-am no- 1, 3-benzot hi azol e-7-carboxyl ate (5. 40
g, 24.3 mol) in tetrahydrofuran (70 nL) and the
m xture was heated at reflux for 4 h. The volatiles
were renmoved under reduced pressure 5 and the residue
was purlfled bylchronatography (0/100 to 5/95

. 2 8 1edn: o[p.2 mo)ens y

t he Sslfhide. H NVR (500 Mz, CDC13) S 1.47 (t, J= 7.5,
SHr‘éiéﬁ}f', J=17, 211), 7.62 (t, J=8, 1H), 8.20 (d,
J=6.5, 1H), 8.33 (d, J= 8, 111), 9.12 (s, 111); M
(El') mz 208 (M'+1). Aqueous sggium hydroxide (50%
10 m.) was added to a 0 C sol utijon of ethyl

, 3-benzot hi azol e-7 10 carboxygam- (3.5 g, 16.89 mmol)
in a m xture of methanqgl (65 , tetrahydrofuran (20
m.) and water (5 niL). enﬁ,‘ e was nai ntai ned at
roomtenperature for anfl the volatiles were

renoved under reduced“presfure. The residue was

di ssolved in water (100 nlL) and concentrated

hydrochl oric acid was added to adjust pH of the

S oPI@pﬁrcﬁﬁqrm 5%ronhenzo Edﬂimﬂdamlwea@rmwmid wing Rpcadige B. Yield

uct was i solated by 15
o Bl on(‘i‘ﬁé Rt U e 1o m), and dried in
vacuum oven (70 (@) overnlght to y|eId 2.75 g (919@ of
re R Abai 75 21 4 o

lo(s.c,lllhﬂ,ﬂ.!!!ﬂhi@lﬁlm 1H) ; I\/B(APCI) m z 178 (I\IC—l)
20 Procedure O Procedure Q provides a nethod for the
conversion of bromnated isatins to the correspondi ng
i ndazol e- 3- car boxylic acids The conversion of the

Prepared from 5-methoxybenzo[d]isothiazole-3-carboxylic acid using Procedure B.
15  Yield 5%. LC/MS (EI) £z 3.14 min, m/z 318 (M + 1).



25 is essentially the same nethod as described for

i ndazol e- 3-carboxylic acid Snyder, HR, at. al. J.

An-, Chem Soc. 1952, 74, 2009. The substituted isatin
(22.1 mmal ) was dil uted h I'N sodi um hydroxi dg

m.) and was heated at 50 C:%or 30 min. The burgundﬁéﬂhzoa?

solution was allowed to cool to rt and was nai nt ai ned
for I b. The reaction m xture was cooled to 0 C and
was treated with a 0 C solution of sodiumnitrite
(22.0 mol ) in 30 water (5.5 nL). This solution was
added t hrough a pi pet subnerged bel ow the surface of
a vigorously stirred solution of sulfa is acid (2.3
m) in water (45 nL) at 0 C. "The 70 8 March 2007

t | SArbemamide, o ge dlhydrate (52.7 nmol ) in
concentrated hydrochloric acid (20 m.) was added to
the reactuon n1xture over 10 mn and the reaction

; : : baxylie £ The precipitated

Ssollds meEe |solated by f[ltratlon washed with 5

10

15

20

water, and dried to give a quantltative mass bal ance.
Thi s naterial was of suffici ¢H purity ('H NVR and
LCOMS) to use in the n W t hout. further
purification. Using th ve Procedures and further
procedures descri bed bel ow, Hhe foll owi ng conpounds

in Exanples 1-94 were prepared: 10 Exanple 1:

N-((3R) - 1- Azabi cvcl of 2. 2. 21oct - 3-vl ) benzo[ dl i sot hi azo
e Bsmtftsmaﬁﬂ)dmmsayn @iy FockdurPQe HH NMIR {DMSO-d;) 5 13.9 (broad s,

e ﬁn@é@%&%ﬁﬁgw{ﬁ'ﬂ82’5%“?22)8

805 (d J= 8.1, 59747 (m 213), 4.19- 4.16
( My fo[3 | . 1 .
2.. O Y ] y - ;

IH), 1.78-1.74 (m 1H), 156152(m|H) LC/I\/S(EI)
tR 3.61 min, /z 288 (A\/F+1) 20

Prepared from S-bromo-lH—indazole-B—carboxyﬁp acid using Procedure D. Yield 32%.

" 'THNMR (DMSO-dy) 6 8.35 (d, /=72, 1H), 8.28 (4, /= 1.4, 1H), 7.62 (d, J= 8.8, 1H),
7.52 (dd, J=8.8, 1.8, 1H), 4.00 (m, 1H), 3.11 (m, 2H), 2.90 (m, 1H), 2.67 (m, 4H), 1.82
(m, 2H), 1.59 (t, J=5.6, 2H), 1.30 (m, 1H); '"H NMR (CD;OD) & 3.3;l (t./=12, 1H),
7.53(d, J=1.2, 2H), 4.22 (m, 1H), 3.33 (m, 1H), 3.02 (m, 1H), 2.84 (1, 4H), 2.06 (m,
1H), 1.94 (mn, 2H), 1.80 (m, 2H), 1.58 (m, 1H); MS (EI) m/z 349/351 (M"/M" + 2).
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Exanpl e 2:

N-((3R)-I-Azabi cvcl of 2. 2. 21oct - 3-vnbenzof dl i sot hf azol e

- 3-carboxandde hydrochloride. NH~N,S (v NNO CH

71 8 March 2007 Prepared om benzo[ d] i sot

i azol e- 3-carboxylic acid ujf;slr ng Procedure C. Yiel gwbaé%%zoo'r

LOMS (EI) tR3.55 min, nfz 288 (M+ 1). 5 Exanple 3:

N- ((351- 1- Azabi cyci oi 2. 2. 2l oct - 3-vl ) benzoi dl i sot hi azol

e-3-carboxamde H ~N.S O Prepared from

benzo[ d] i sot hi azol e- 3-car boxylic acid using Procedure

B. Yield 44% LCM (El) tR3.71 min, mz 288 (M'+

1). 10 Exanple 4:

N-((35) 1- Azabl cycl o[ 2.2. 2] pct 3- yI ) benzo(dl I sot hi azol
B & lcal¥i- b -

Pr A r.onr nzo) d]i sothl azoI e- ‘
EH%E qmﬁ rofs eld 95% LC/I\/IS(EI)tRS?lmn

Mz 288 (M+ 1). Exanple 5:
N- (1 -Azabicvcl ol 2. 2. 21oct - 3-v11- 1H i ndazol e- 3- car boxam

ide 20 N H O
N

N
N HﬁOH

N
H

Prepared from N-((3R)-1-azabicyclo[2 .2.2Joct-3-yI)-5-bromo-1H-indazole-3-
carboxamide using Procedure J. Yield 20% 'H NMR (CD;0D) 5 7.89 (s, 1H), 7.48 (d, J
=8.7,1H), 7.21 (dd, J= 8.7, 1.6, 1H), 4.54 (m, 1H), 3.82 (m, 1H), 3.42 (m, 1H), 3.35 (m,
4H), 2.38 (m, lH), 2.28 (m, 1H), 2,11 (m, 3H), 1.92 (m, 1H), 0.98 (m, 2H), 0.73 (m, 2H);
MS (ED m/z 311 (M* + 1),

Example 12: N-({3.R)-1-Azabicvclo[2.2.2 oct-3- furan-3-yl}-1 H-indazole-3-
carboxamide hydroformate.

Prepared from N-((3R)-1-azabicyclo (2.2.2]Joct-3-y1)-5-bromo- 1 H-indazole-3-
carboxamide using Procedure H. Yield 3%. 'H NMR (CDs;0D) 6 8.47 (s, 1H), 7.93 (d, J
=0.9, 1H), 7.68 (dd, /= 8.8, 1.6, 1H), 7.59 (dd, /=89, 1.7, 2H), 6.87 (m, 1H), 4.54 (m,
1H), 3.82 (m, 1H), 3.42 (m, 1H), 3.34 (m, 4H), 2.38 (m, 1H), 2.27 (m, 1H), 2.11 (m, 2H),
1.93 (m, 1H); MS (BI) m/z 337 (M* + 1).



HO NN-N H72 8 March 2007 Prepared from

| Hi ndazol e- 3-carboxylic acid using Procedure A Yield

50% 'H NVR (CD3CD) 8 8.21 (in, 1H), 7.56 (m IH),

7.42 (m 1H), 7.24(m IH),.4.19 (m 1H), 3.32

1H), 2.96 (m 5H), 1.95 (m BH): MS (El) ink 271(@"4”““2007

). 5 Exanple 6: N

((3R1- 1- Azabi cvcl o( 2. 2. 21oct-3-v1)-1Hindazol e- 3-carbo

xam de hydrochloride. N HO CIHN N H 10

Prepared from 1H i ndazol e- 3-carboxylic acid using

Procedure C. Yield 76% 'H NWVR (400 MHz CD3OD) 6 8.19

(d, J= 8.4, 1H), 7.60 (d, J =8.4, 1H, 7.43 (m | H),

7_2%(m 1H) 4. 55 (m 1H) 3 85 (m IH) 3. 50 (m
xample 1 3R X :

1l I\/IS APCI /
21"_{ ek anpl e(7 N2((359 1Exarrp|e 7:

N—((359 Azabi cl of 2. 2. 21oct - 3-v113
i ndazol e- 3- car boxam d3- le i ndazol e- 3-car boxam d
hydrochl oride. N

(m

Prepared from N-((3R)-1 -azabicyclo(2.2.2]oct-3-y1)- S-bromo-lH—indézoleJ-
carboxamide using Procedure H. Yield 5%. '"H NMR (CD;0D) & 8.48 (s, 1H), 8.42 (s,
1H), 7.74 (dd, /= 8.7, 1.6, 1H), 7.67(d, J= 7.2, 2H), 746 (t, J=17.3,2H), 7.34 (1, J=
7.4, 1H), 4.52 (m, 1H), 3.83 (m, 1H), 3.42 (m, 1H), 3.31 (m, 4H), 2.39 (m, 1H), 2.28 (m,

10 1H),2.11 (m, 2H), 1.92 (m, 1H); MS (BI} m/z 347 o+ 1)

15

20

carboxamide.

Prepared from N-((3R)-I-azabicyclo[2.2.2]oct-3-yl)-5-bromo—lH-indézole—S—
carboxamide using Procedure H. Yield §5%. 'H NMR (CD;0D) § 8.46 (t,J=0.8, 1H),
7.75(dd, /=88, 1.7, 1H), 7.61 (dd, /= 8.8, 0.7, 1H), 7.42 (dd, J=3.6, 1.1, 1H), 7.37
(dd, J=5.1, 1.0, 1H), 7.11 (dd, J = 5.1, 1.0, 1H), 7.10 (dd, J = 5.1,3.6, 1H), 4.27 (m, 1H),

3.42 (m, 1H), 3.12 (m, 1H), 2.93 (m, 4H), 2.11 (m, 1H), 1.93 (m, 1H), 1.84 (m, 2H), 1.62
(m, 1H); MS (ED) m/z 353 (M* + 1).




_ Pr ocedur e B.
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h NHOCHN, 20 Prepared from

1H i ndazol e- 3-carboxylic acid using Procedure C. Yield
53% 1H NMt (500 MHz, CD3OD) 6 8.19 (d, J= 8.0,

111), 7.60 (d, J= 8.5, 1H4;,7.43 (m IH, 7.26 (

11-1), 4.55 (m IH. 3.85 (m 1H, 3.50 (in, 1H)g]Mar°r’2°°7
(m 4H), 2.39 (m 1H), 2.28 (m 1H), 2.11 (m 2H),
1.95 (m 113); Ms (APCl) nilz 271 (M'"+ 1); nip. dec.
305C. 25 73 8 March 2007 Exanple 8:

N-((3R)-1- Azabi cycl of 2.'2. 2l oct 3

VA-5- (brono) benzof dl i sot hi azol e-3- carboxam de. Br i
N N OS5 Prepared from

5- bronDbenzo[d]lsothlazoIe 3-carboxylic acid using

By by e hydwoforymaresf 2 2. 210ct - 3- y11-5- (et hoxv) benzof
dl i sot hi azol e- 3 10 carboxam de hydroformate. 0 i a
N O O HAOH Prepared from
5- met hoxybenzol[ d] #sotgdi

N

oIe-3§carboxyIic aci d using

Prepared from N-((3R)-1-azabicyclof2.2.2Joct-3-y1)-5-bromo-1H-indazole-3-
carboxamide using Procedure H.Yield 20%. "H NMR (CD;OD) § 8.45 (t,J= 0.8, 1H),
8.39 (broad s, 1H), 7.78 (dd, /= 8.8, 1.7, 1H), 7.62 (dd, J= 8.8, 0.8, 1H), 7.42 (dd, J -
3.6, 1.1, 1H), 7.38 (dd, J=5.1, 1.0, 1H), 7.11 (dd, J= 5.1, 3.6, 1H), 4.55 (m, 1H), 3.83
(m, 1H), 3.46 (m, 1H), 3.37 (m, 4H), 2.40 (m, 1H), 2.25 (m, 1H), 2.10 (m, 2H), 1.93 (m,
1H); MS (EI) m/z 353 (M" + 1).

Example 16: N-((3R)-1-Azabicyclo[2.2.2]oct-3-yh-5-(thiophen-3-yI)-1H-indazole-3-

carboxamide hydroformate,

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y])-5-bromo-1H-indazole-3-

carboxamide using Procedure H. Yield 5%. 'H NMR (CD;0D) § 8.55 (broad s, 1H),
8.45(d,/=0.7, 1H), 7.78 (dd, /= 8.8, 1.6, 1H), 7.62 (m, 1H), 7.51 (m, 2H), 4.52 (m,
1H), 3.78 (m, 1H), 3.42 (m, 1H), 3.35 (m, 4H), 2.37 (m, 1), 2.25 (m, 1H), 2.06 (m, 2H),
1.90 (m, 1H); MS (ED) m/z 353 (M + 1).



10

15

20

15 Yield 5% LC/ M (EI) tR3.14 nin, mz 318 (M"' +
1). 74 8 March 2007 Exanple 10:

N-((3R) - 1- Azabi cvcl of 2. 2. 21oct - 3-yl ) - 5- (br onp) - 1Handaz
ol e-3- carboxami de. 5-Bromgl Hindazol e- 3- car boxy
Acid. 5 CO2H Br 1 ~ ~N I—I8 Prepared from @ barcn 2007
5-bronoi satin "using Procedure Q IH NVR (DMSO-d6) S
13.9 (broad s, 111), 8.23 (d, J= 1.3, 1E3), 7.67 (d,
J=8.9, 1H), 7.57 (dd, J=8.9, 1.8, tE). 10

N4A(3R) - 1- Azabi cvcl 012. 2. 21oct - 3-yl ) -5- (brono) - 1H-i ndaz
ol e- 3-carboxanude H ON- Br H 15 Prepared from

5- brono- 1H i ndazol e- 3-car boxylic acid using Procedure
D. Yield 32% 'H NI\/R (DVBO-d6) 5 8. 35 (d, J= 7.2,

. m 1
>. Shrhoxamides 1y 5 g7 (in, 411), 1.82° (AM), 1.59 (t,
J=5.6, 2H), 1.30 (m 1H); 'H NVR (CD3OD) S 8.37 (t,
J=1.2, IH), 7.53 (d, J=1.2, 2H), 4.22 (m 111), 3.33

(m 111), 3.02 (m IH), 2.8
1H), 1.94 (in, 2H), 1.80 (
(El) nvliz 349/351 O% +l W
Exanpl e 11: N ((3R\ 1gAz
-5-(cvcl opropvl) gblbﬂ

hydr of or mat e. N

(m 411), 2.06 (in, 20
2H), 1.58 (m IH); M
. 75 8 March 2007
icvclol2 2 2loct 3-YVI

m‘% 3 carboxam de

Prepared from 5-bromobenzo[dJisothiazole-3-carboxylic acid using Procedure B. Yield
5%. LC/MS (EI) ¢g 5.36 min, m/z 365 (M* + 1).

le 18: N-
carboxamide hydroformate.

Exa

-S-methoxybenzoe|[dlisothiazole-3-

ng‘ks

Prepared from 5-methoxybenzo{d]isothiazole-3-carboxylic acid using Procedure B.
Yield 7%. LC/MS (EI) tg 3.38 min, m/z 318 (M™ + 1).

Example 19: _N- 3.5%-1-Azabicyclo 2.2.21oct-3-yl)-5-(brome)-1H-indazole-3-

carboxamide.
EgLJ i
,t‘N
N B8r



O G~INHOH NH 5 Prepared
frorrN-((SR)-l-azabicyclo[2.2.2]oct-3-y|)-5-brorm-|H-in
dazol e- 3- carboxam de using Procedure J. Yi eld 20% ' H
NVR (CD30D) S 7.89 (s, 111 7.48 (d, J = 8.7,

7.21 (dd, J=8.7, 1.6, 113Y° 4,54 (m 1H), 3.82 %‘j‘mhzom
1H), 3.42 (m 11|) 335(n| 411), 2.38 (m IM 2.28
(m 111), 2.11 (na, 3H), 1.92 (m 1H), 0.98 (m 211),
0.73 (m 2H); 10 Ms (EI')m z311(MF+1). Exanple 12:
N-((3R)-1-Azabicvclo[2 2 2]oct-3-v11-5-(furan 3 vtl-I1H
i ndazol e 3 carboxam de hydroformate. HO O N O N'I
CP~r HAOH 15 H Prepared fromN

((3R)-1-azabi cycl o[ 2. 2. 2] oct - 3-yi ) - 5- brono- | Hi ndazol e
-3 car boxam de using Procedure H Yield 3% 1H NWR

CE@S?& @ ngs %{ n%szriébd.@dfe-%ba?—%odz&ﬁc agld W%r%e?m’\'? NOLELS

6 GYNVR, (DM§Q-d4) 8345 (d.,= 22 1H)8.283d87= (A 1H)} 7.52 (d3J #3.8, 1H),

R R i s T

SI\/B(’IEHHZOCBB(’:J 5.6, 2H), 1.30 (m, 1H); "H NMR (CD-0D) 5 8.37 (t,/ = 1.2, 1H),

10

15

20

7.53 (d, /= 1.2, 2H), 4.22 (m, 1H), 3.33 (m, 1H), 3.02 (mn, 18), 2.84 (m, 4H), 2.06 (m,
1H), 1.94 (m, 2H), 1.80 (o, 2H), 1.58 (m, 1H); MS (ED) m/z 349/351 M'/M* +2).

carboxamide hydroformate.

9]
N [ﬁj.\lnw
N > 7
N,
N
H

Prepared from N-((BS)-1-azabicyclo[2.2.2]06t~3 -y1)-5-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 11%. '"H NMR {CD;OD) § 8.47 (s, 1H), 7.93 (d,
J=0.9, 1H), 7.68 (dd, /= 8.8, 1.6, 1H), 7.59 (dd, /= 8.9, 1.7, 2H), 6.87 (m, 1f—I), 4.54
(m, 1H), 3.82 (m, 1H), 3.42 (m, 1H), 3.34 (m, 4H), 2.38 (m, 1H), 2.27 (m, 1H), 2.11 (m,
2H), 1.93 (m, 1H); MS (BI) m/z 337 (M* + 1).

Example 21: N-((35)-1-Azabicyclof2.2.2Joct-3-vI}-5-(phenyl)-1H-indazole-3-

carboxamide hydroformate.




Exanpl e 13: N ((3R)-1-Azabicvclof2 2 2loct 3

vl ) S4ahenvi 1H i ndazol e 3 carboxam de hydroformate. N

NO NXHOi / N\ ~HOH NH 5 Prepared from
N-((3R)-1-azabicyclo[2.2.2]pgt-3-yl)-5-brono-1Hindgzo

| e- 3- carboxam de using Proggdure H Yield 5% .an\ﬁﬁchzoor
(CD3OD) S 8.48 (s, 1H), 8.42 (s, 1H), 7.74 (dd, J=

8.7, 1.6, 1H), 7.67 (d, J=7.2, 2H), 7.46 (t, J= 7.3,
211), 7.34 (t, J= 7.4, 1H), 4.52 (m 1H), 3.83 (m.

1H), 3.42 (m 1H), 3.31 (m 411), 2.39 (m 111), 2.28
(m 10 1H), 2.11 (m 211), 1.92 (m 111); MS (El) nmlz
347 (M'+ 1). Exanple 14: N ((3R)-i-Azabicyciof2 2

2l oct-3 vi)5-(thiophen 2-vl} 1H indazol e3

c ar repagedi febn NA(38)-1-bbabichio[d2 bet BLyBRRE S R0 0TI Nole-3-

3R)- 1- a2abi cycl o[ 2. 2. 2] oot
G o Bar e R e W S3i512% o ELRSMB ACBEORS 18 (5 1D, 8.42 s,
P 8 é(._ ,l $’ ol - .8_' ' T =
S, D S €50
8. ?;4’ L, 4.52 3, 3'93 383 (o dH), PA2rg 1) 3.31 (48, 2238, 2T), 2.28 (m,

5(ddH),JZ;llE(leH)],.L(lQ’zg#gi?ﬁ);lylz_[bg’mﬂ.g,ggﬂ(-]ﬁ?ﬁ}: 1.0, 1H),

10

I5

20

25

7.10 (dd. J= 5, 3.42 (m
1H), 3.12 (m 1H), 2.93 (m 4H), 2.11 (m 111), 1.93
22 2kDabickelf -5-(thiophen-2-vI}-1H-indazole-3-

¢

Prepared from N-((35)-1-azabicyclo[2. 2.2Joct-3-y1)-5-bromo-1H-indazole-3-
carboxamide using Procedure H.Yield 45%. 'H NMR (CD;0D) § 8.45 (1,J= 0.8, 1H),
8.39 (broad s, 1H), 7.78 (dd, J=8.8, 1.7, 1H), 7.62 (dd, /= 8.8, 0.8, 1H), 7.42 (dd, J =
3.6, 1.1, 1H), 7.38 (dd, J= 5.1, L0, 1H), 7.11 (dd, J=5.1, 3.6, 1H), 4.55 (m, 1H), 3.83
(m, 1H), 3.46 (m, 1H), 3.37 (m, 4H), 2.40 {m, 1H), 225 (m, 1H), 2.10 (m, 2Hj, 1.93 (m,
1H); MS (ED) m/z 353 (M" + 1).

H-indazole-3-

carboxamide hvdroformate.

A0
NG /> 0
ngij Lo

Prepared from N-((35)-1-azabicyclo [2.2.2)oct-3-y])-5-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 20%. 'H NMR. (CD;0D) § 8.55 (broad s, 1H),

=z
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15

20

(m 111); M5 (El) mz 353 (Mt+ 1). 77 8 March 2007
Exanpl e 15:

N-((3R) - 1- Azabi cvcl o( 2. 2. 2l oct-3-vl)-5-(thi onhen-2-vl)
-1H i ndazol e- 3- car boxam d§1 hvdroformate. O N Hg@d :Noo7
H 5 Prepared from

N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl)-5-brono-| Hindazo
| e-3- carboxam de using Procedure H Yield 20% 'H NWR
(CD30D) $ 8.45 (t, J= 0.8, 1H), 8.39 (broad s, 1H),
7.78 (dd, J=8.8, 1.7, 1H, 7.62 (dd, J= 8.8, 0.8,
1H), 7.42 (dd, J= 3.6, 1.1, 1H), 7.38 (dd, J= 5.1,
1.0, IH, 7.11 (dd, J= 5.1, 3.6, 1H, 4.55 (m IH,
3.83 10 (m 1H), 3.46 (in, 1H), 3.37 (in, 411), 2.40

(mzaf»l(al,)J/r 6;5 ('m's(hhw 2.8.106, 1Y, 7252!)(511, IH)P2.51( (i, 2ZH)H).52 M
n/ z

98 B 258 o 3535 15 ), 235 6 50, 306 (1250
4&907%@0;_1? Wm@@@(@mﬁd@ hydrof ormate. 15 O 1V (/ O

repared from
N-((3R) - 1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- brono- | H i ndazo

| eE 254 QI A (086413 A)-6ibrothdtefizd]

| tarboxamide; 44, J= 8.8, 1.6, 111), 7.62(m 1H), 7.51
(in, 2H, 4.52 (ny

Br
H
CQT”YZN?
NS o

Prepared from 6-bromobenzo[d]isothiazole-3-carboxytic acid using Procedure B. Yield
39%. LC/MS (EI) £z 4.75 min, m/z 365 (M" + 1).

H
CDT”Y‘(?/A
NI 5

3-carboxamide.

" Prepared from N-((3R)-1-azabicyclo[2.2.2]Joct-3-yl)-6-bromobenzo[d]isothiazole-3-

carboxamide using Procedure J. Yield 45%. LC/MS (BI) 7z 4.25 min, m/z 328 (M + 1),



1H, 3.78 (m 1H), 3.42 (m 1H), 3.35 (in, 4H), 2.37
(m 1H), 2.25 (in, 1H, 2.06 (nt, 2H), 1.90 (ni, 1H);
M5 (EI) ut/z 353 (M4 + 1). 78 8 March 2007 Exanple
17: Nd(3S)-1-Azabicvcl of 2

21pct - 3-vD- 5- (br onol benzof é?l sot hi azol e- 3- 8 March 2007
carboxandde. Br H N NO N O Prepared from

5- bronobenzo[ d] i sot hi azol e- 3-carboxylic acid using
Procedure B. Yield 5% LCAfS (ElI) tR5.36 mn, nmz

365 (M- + 1). Exanple 18:

N ((3S1- 1- Azabi cvcl of 2. 2. 21oct

3-vl)-5-nmet hoxvbenzof dl i sot hi azol e-3- 10 car boxam de
hydroformate. O HH /0 O .,NO NS HOH AN Prepared

frmﬁ,’@, ?Mgzwdegmfzm.%g&%%r boxylic acid
using Procedure B. 15 Yie 0 El) tR 3.38 mn,
Alsvrephenglipenzo(dlisotuiagols-3iqarboxamide.

m | - _rboxamide.
N-((3S)-1-Azabi cvcl o[ 2. 2. 2foct -3-vil 5-(brono) -1 H i ndaz
ole-3 carboxamde. HO ,.. NBr 20 79 8 March 2007

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 37%. LC/MS (EI) 2z 5.95 min, m/z 382 (M" + 1),

Example 27: N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1}-6{2-

10  fuorephenyl}benzoldlisothiazole-3-carboxamide hydroformate.

Prepared from N-((3K)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzofd]isothiazole-3-
15  carboxamide using Procedure H. Yield 8%. LC/MS (EI) 1z 4.52 min, m/z 382(M" + 1).



Prepared from 5-broom | Hi ndazol e- 3-carboxylic acid
using Procedure D. Yield 31 % 'H NVR (DVSO d6) 5 8. 35
(d, J= 7.2, 1H), 8.28 (d, J= 1.4, 111), 7.62 (d, J=
8.8, IM 7.52 (dd, J= 8. 1.8, 111), 4.00 (in, :
311 (in, 211), 2.90 (m %?1 267 (m 411), 1 g bibh 2007
(m 211), 1.59 (t, J= 5.6, 211), 1.30 (m 111), 1H NWR
(Cb30D) 5 8.37 (t,J= 1.2, 111), 7.53 (d, J= 1.2, 211),
4.22 (m 111), 3.33 (m 111), 3.02 (in, 111), 2.84
(in, 411), 2.06 (m 111), 1.94 (m 2H), 1.80 (m 2H),
1.58 (m 111); MS (El) mlz 349/351 (M+//MC + 2).

Exanpl e 20: N-((35' ) - 1- Azabi cycl o( 2. 2. 21oct
3-vfl-5-(furan-3-vi)-111-indazol e-3- 10 carboxam de

hy @&9&% Msmmz%@clo[ﬂzﬁlﬁ-:@ﬂglﬁs- oA NH
Pr epareh rom R -

=L2d ; ) %4 ) - 5- brono-i Hindazo
le-3 15 carboxam de u5| ng Procedure H Yield 11% 'H
NVR (CD30D) $ 8.47 (s, 111), 793(d J= 0.9, 111),
7.68 (dd, J= 8.8, 1.6, 1H), 7. (dd, J= 8.9, 1.7,
211), 6.87 (m 111), 4.54 L , 3.82 (in, 111),
3.42 (m 11), 3.34 (in, 4 2. 38'%m 111), 2.27 (m
111), 2.11 (m 210, 1.93 111); M5 (E1) mlz 337
(M+ 1). 20 Exanpl 8§ 2H: M
((3S)-1-Azabi cyclfolZt 2. I&:t 3-v!)-5-(phenvl)-1Hindaz
ol e-3- carboxani de hydfformate. hNH~ .. ,NO HOH N
s5H

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 38%. LC/MS (EI) £z 5.92 min, m/z 382 (M' +1).

Example 29: N-((3K)-1-Azabicyclof2.2.2]oct-3-v1)}-6-(3-

10  fluorophenyl)benzo[dlisothiazole-3-carboxamide hyvdroformate.

iy

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y])-6-bromobenzo[d]isothiazole-3-
15  carboxamide using Procedure H. Yield 10%. LC/MS (EI) 7z 4.56 min, m/z 382QM" + 1),



80 8 March 2007 Prepared from
N-((3S)-1-azabicyclo[2.2.2]oct-3-yl)-5-brono-| Hindazo
| e-3 carboxam de usi ng Procedure H Yield 12% 1H NWR
(CD30D) ~ 8.48 (s, 11-1), (s, 1FD 7.74 (d =
8.7, 1.6, 1H), 7.67 (d, J_§$ 2, 211), 7.46 (t, J%M".’]%thow
211), 7.34 (t, J= 7.4, 111), 4.52 (m 111) 3.83 (m
111), 3.42 (m IM 3.31 (m 411), 2.39 (m 111), 2.28
(m 5IH, 2.11 (m 211), 1.92 (m 111); Ms (El) mz
347 (M + 1). Exanple 22: N-((3S)-1-Azabicvclo[2 2

2l oct 3 vil S-(thionhen 2 31)-111 indazol e 3-

car boxam de hvdroformate ,NS CO~II h NH O HIOH 10
Prepared from N ((3S)-1

- aZBdRip kdn@ﬁggsazgm;abtﬁclmg%chs@ﬁ-{ﬁi ndazol e- 3-

car boxam de usi ng. Procedure Yield 45% 'H NWR

( cifiepgpheny ) gthiagolg-3;0a 89 (broad s, 1H), 7.78

(dd, J= 8.8, 1.7, 111), 7.62 (dd J= 8.8, 0.8, 111),
7.42 (dd, J= 15 3.6, 1.1, 111), 7. 3§ (dd, J=5.1,1.0,
111), 7.11 (dd, J= 5.1, 3.6,11 1.55 (m 111), 3.83
(m 111), 3.46 (m 111), 3.2 411) 2.40 (m 111),
2.25 (m 111), 2.10 (m 21 1.93 (m 111); Ms (El)
rnfz 353 (M+ + 1). Exanmpl &€ %3: N-((3S)-1-Azabicvcl o[ 2
2 2loct 3 311-5 (t olﬂe 3-.§1) - 111 i ndazol e 20
car boxam de hvdr te HHO hN..,NO W'"11 OH H
Pr epar ed 0

sfromN\- ((3S) -1-azabicycl o[ 2. 2. 2] oct-3-yl)-5-brono-1Hin
d a%’?elpa?reg from N-{(3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo{dJisothiazole-3-

carboxarnide using Procedure H. Yield 34%. LC/MS (EI) tg 5.92 min, m/z 382 (M + 1).

Example 31: N-{{(3R)-1-Azabicvclo{2.2.2]oct-3-y]}-6-(4-

10 fluorophenyDbenzoldlisothiazole-3-carboxamide hydroformate.

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[dJisothiazole-3-
‘15 carboxamide using Procedure H. Yield 9%. LC/MS (EI) iz 4.57 min, m/z 382 (M + 1).




25 carboxam de using Procedure H Yield 20% 'H NWR
(CD30D) 5 8.55 (broad s, 1H), 81 8 March 2007 8.45
(d, J= 0.7, 1H, 7.78 (dd, J= 8.8, 1.6, 1H), 7.62 (in,
1H, 7.51 (m 2H), 4.52 (Mg 1H), 3.78 (m 1H), 3

(m 1H. 3.35 (m 4H), 2.37(m 1H), 2.25 (m 1H)f3ﬂ’?""*‘2°°7
2.06 (m 2H, 1.90 (m IH,; M5 (El),n/z 353 (M++ 1).
5 Exanple 24: N ((3R)-1-Azabicvclof2 2

21oct - 3-vl | - 6- bronobenzof dl i sot hi azol e- 3- car boxam de.
yBr ~N.S NN O 10 Prepared from

6- br ow. obenzo(d] i sot hi azol e- 3-carboxylic acid using
Procedure B. Yield 39% LCIMs (ElI) tR4.75 mn, mz
365 (Mr+ 1). Exanple 25: N ((3R)-1-Azabicvclof2 2

21 32: PEHBRE1-AnsnENio odtdH-1selhiraanie-

3-cath X 'lsg _azlp__ S ~ 0 Prepare rom

N- (M%@}M = - ct-3-yl)-6-bronobenzo[d]is
ot hi azol e-3-. carboxam de using Procedure J. Yield
45% LC/ M5 (El) tR 4.25 min, mh 328 (M++ 1). 20 82 8
March 2007 Exanpl e 26: T

N- ((3R) - 1- Azabi cycl o( 2. 2. 2 A )-6-(2

fl uor ophenyl ) benzo(dl i sot 320l e- 3-carboxam de. i F

Prepared from N-((3R)-1-azabicyclof2.2.2]Joct-3-y1)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 14%. LC/MS (EI) tz 4.32 min, m/z 354 (M + 1),

Example 33: N-((3R)-1-Azabicyclo[2.2.2]0ct-3- 3-furan-3-

10 Dbenzo[d isothiazole—B-carboxamide hydroformate.

.0
H 0
ZR
N o) H® "OM

Prepared from N-{(3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
15 carboxamide using Procedure H. Yield 11%. LC/MS (EI) #z 4.32 min, m/% 354 (M* + 1).

Example 34: N~((3R)-1-Azabicyclo[2.2.2]oct-3~vI)-6-methoxybenzo|dlisothiazole-3-
carboxamide,




WNJ Prepared from

N-((3R)-I-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronobenzo[d]is

ot hi azol e- 3- carboxam de using Procedure H Yield 37%
LOMS (BEI) tR5.95 min, mg.382 (M+ + 1). Exanpl '
N- ((3R) - 1- Azabi cycl o( 2. 2. 2§3ct-3-vl)-6-(2 10 Suath 2007
f1 uor ophenypbenzol dl i sot hi azol e- 3- car boxam de
hydroformate. F p N NS N O MACH Prepared from
N-((3R)-I-azabi cycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is
ot hi azol e-3 15 carboxam de using Procedure H. Yield

8% LC/Ms (EI) tR4.52 min, mz 382(M + 1). 83 8

March 2007 Exanple 28:

N- ((3R) - 1- Azabi cycl of 2. 2. 21oct - 3-yf 6-(3

fiuorophenvl | benzofdlisothi azol e-3-carboxamde. i F
pAdt" -NS CNOS5 Prepared from

N- {reesred fiarg S-msthoyyhenzopdiizothiazal e-3 Saxpbyylie atid osinhPmeed i ]B. s

Ot V-RZALE -1 F-NIGR' | §ie ' r RGe He 5 Y gkd 9
LR ENAR GO $Rgil 39T, RDPP §y T2 Bl RGeS
297 9-N23 3D, 41200(mp b 3 88 &% SR 3373283 1E1)53.03-2.96 (m, 1H), 2.86-

5 flamy (?:g Bﬁﬁl‘é@?ﬁ&f__@{ %ﬁ%%%&hlsﬁ&', By, £35 R4 48, 1.56-1.52 (m,

bvdroforn ate
1H); LC/MS (EI) tz 4.92 min, m/z 318m/z (M" + 1).

Example 35: N-{(3R}1-Azabicyclo|2.2.2]oct-3- morpholin-4~
Dibenzo[d]isothiazole-3-carboxamide hyvdroformate.

10

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[dJisothiazole-3-
carboxamide using Procedure I Yield 34%. "H NMR (CD2OD) 5 8.54 (4, J=9.2, 1H),

15 745(4,J=2.1,1H), 7.29(dd, J=9.2, 2.2, 1H), 4.22-4.19 (m, 1H), 3.88-3.85 (m, 2H),
3.68-3.65 (m, 2H), 3.38-3.30 (m, SH), 3.09-3.01 (m, 2H), 2.95-2.81 (m, 4H), 2.09-2.06
(m, 1H), 1.97-1.84 (m, LH), 1.82-1.79 (m, 2H), 1.62-1.54 (m, 1H); LC/MS (ED t 4.77
min, m/z 373 (M + 1).

20 Example 36: N-{(3R)-1-Azabicyclo[2.2.2)act-3-yI)-6-phenvylbenzo[d]isothiazole-3-

carboxamide.




?NT p HACH Prepared from

N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronpbbenzo[d]is
ot hi azol e-3 15 carboxam de using Procedure H Yield

10% LC/MS (El) tR 4.56 m mlz 382(M+ 1). 84 8

March 2007 Exanpl e 30: b7 8 March 2007
N-((3R)-1- Azabi cycl of 2. 2. Zl oct-3-yl )-6-(4
fl uorophenvi ) benzo[ dl i sot hi azol e- 3-carboxam de. [/ F

N AN.S NO 5 Prepared from

N-((3R) - 1-azabi cycl o[ 2. 22] oct - 3-yl ) - 6- br onobenzo[ dj i so
t hi azol e- 3- carboxam de using Procedure H Yield 34%
LOVS (ElI) tR5.92 min, mz 382 (Mt+ 1). Exanple 31:
N- ((3R) - 1- Azabi cvcl of 2. 2. 21oct 3-vl)-6-(4 10

fl uor ophenvl ) benzof dl i sot hi azol e- 3- car boxam de

b P d f
0 NI SRy LN TR et B A
ot riaghomiraidSusingIPoedurb Bk Afitid 87 LUM?(EIPS@@%JLH m/XB@al @ +1).

9% LOWS (EI) tR 4.57 min, mz 382 (M
l\/arch 2007 Exarrple 32:

xR ; o ‘
y )R g'iﬂdehsgro?'r?nza | e-3- car boxan

10 Prepared from N<((3R)-1 -azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d)isothiazole-3-
carboxamide using Procedure H. Yield 3%. LC/MS (EI) ¢z 5.99 min, m/z 364 M+ 1),

Prepared from N-((3R)-1-azabicyeclo[2.2.2]oct-3 -y1)-6-bromobenzo[djisothiazole-3-

carboxamide using Procedure H. Yield 19%. LC/MS (EI) tg 2.94 min, m/z 365 (M + 1).
20 |



5 Prepared fromN-((3R)-1

-azabicycl o(2. 2. 2] oct-3-yl)-6-bronobenzo[ d]i sot hi azol e
-3- carboxam de using Procedure H Yield 14% LC M
(El) tR4.32 min, mz 354 (M + 1). Exanple 33:

N4( 3R) - 1- Azabi cycl of 2. 2. 21%8ct _3-vl)-643-furan-3 1820
yl ) benzof dl i sot hi azol e- 3- car boxam dehydrof ormate. O

N NS O H GH Prepared from

N-((3R)-I-azabi cycl o[ 2. 2. 2] oct - 3-yl)-6-bronobenzo[d]is-
ot hi azol e-3 15 carboxam de using Procedure H. Yield
11% LCM (El) tR4.32 min, mMz 354 (M' + 1).

Exanpl e 34:

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yI) - 6- met boxvbenzof dl

S £ {. xyllc aci d using
Procedure B Y| eId 73% 'H NVR (CDBCD) 6 8.59 (d J=
9.1, 1H), 7.59 (d, J= 2.2, 1H), 7.14 (dd, J 9.1,
2.3 IH. 4.20 (m IM 3.03 (s./84), 3.37-3.28 (m

[H, 3.05-2.96 (in, 1H), 2.8 A 79 (m 2H),

2.07-2.04 (m 1H), 2.02-1. m 1H), 1.78-1.74 (m

1H), 1.56-1.52 (in,, 1H); 6 (El) tR 4.92 min, nlz
ﬁl-Azabi cvclo[ 2.2

318mz (M + 1).

21oct - 3-v11-6-(no [ H” “OH

Y1) benzof dl i sot hi azol e-3- car boxani de hydr of or mate. 10
sNCo ~ ~N. S

Prepared from N-((3R)-1-azabicyclo{2.2.2Joct-3-y1)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 5%. LC/MS (B} #z 2.94 min, m/z 365 (M + 1).

10 benzo[d]isothiazole-3-carhoxamide.

Prepared from N-((3R)-1-azabicyclo{2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
15 carboxamide using Procedure H. Yield 15%. L.C/MS (BI) iz 2.96 min, m/z 365 (M" + 1),



N o Prepared from

N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronpbbenzo[djis
ot hi azol e- 3- carboxam de using Procedure |. Yield 34%
"H NVR (CD30D) 6 8.54 (d, .2,1H), 15 7.45 (d.mala
2.1, 1H), 7.29 (dd, J= 9. Zég-z 2, 1H), 4.22-4.19 Maléh 2007
1H), 3.88-3.85 (m 2H), 3.68-3. 65 (m 2H), 3.38-3.30
(m 5H), 3.09-3.01 (m 2117, 2.95-2.81 (m 4H),
2.09-2.06 (m 1H), 1.97-1.84 (m 111), 1.82-1.79 (m
2H), 1.62-1.54 (m 111); LC/Ms (El) tR4.77. min, mz
373 (W+ 1). 20 Exanple 36: N ((3R)-1-Azabicyclof2.2

2l oct 3-v(1-6-uhenyl benzofdlisothiazol e- 3-

carboxam de CN N. N 0 87 8 Mar ch 2007 Prepared from

364(|\/F+1) 5Exanp|e 37 N
f3R -1 -Azabi cvcl of 2. 2. 2l oct - 3- vl | - 6- nhenyl benzof dl i sot
hi azol e3 carboxam de hydroforfrate. N NS O O HOH 10

Prepared from
N-((3R) -1 -azabicycl o[ 2. 2. 2] oft - 3-yl ) - 6- bronpbenw{ d] i so
t hi azol e- 3- car boxam v g Pro edure H Yield 3%
LC/NB(EI)tRSﬁ% T2 364 Exanpl e 38:
N-ff3Rl -I-Azabic 2520ct - 3- vl 6°"tpvr|d|n3

yl | benzof dl i sot hi azol e- 3 carboxam de 15 N N ZW5 |i NT
50

Prepared from N-((3R)-1-azabicyclo{2.2.2]oct-3-yl)-6-bromobenzo[dJisothiazole-3-
carboxamide using Procedure H. Yield 2%. LC/MS (ED) £ 1.56 min, m/z 365 (M + 1).

10 yDhbenzo[d]isothiazole-3-carboxamide.

Prepared from N-((3R)-1-azabicyclo[2.2.2])oct-3-y1)-6-bromobenzo[d}isothiazole-3-
15  carboxamide using Procedure H. Yield 16%. LC/MS (EI) tz 4.52 min, m/z 370 (M + 1).



10

15

.20

Prepared fromN

((3R) - 1-azabicycl o[ 2. 2. 2] oct - 3-yl)-6-bronobbenzo[d]i sot
hi azol _e-3- carboxam de using Procedure H Yield 19%
LOMS (El) tR 2.94 min, ink,365 (M+ 1). 20 88 8
March 2007 Exanple 39: 0 8 March 2007
N-((3R) - 1- Azabi cvcl ol 2. 2. 21oct - 3-v11-6-(pvri di n- 3-
ypbenzof dl i sot hi azol e- 3- car boxam de hvdroformate. ~ |
N /NO- HACH 5 Prepared from

N-((3R)-1-azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-bronobenzo(d]is
ot hi azol e- 3- carboxam de using Procedure H Yield 5%
LGWS (El) tR2.94 min, nvz 365 (M + 1). Exanple 40:
N- ((3R1- 1- Azabi cvcl of 2. 2. 2l oct - 3-v1)-6-(pyridin-4 10

v ERanne sl IN-gokPI-Azslit R LAY INK 3T @thiophe3S N O
Prepare rom o,

N Yipbenraldlisgthinzolecd¢arbexamide. oot - 3. y| ) - 6- br onobenzo[ d] i s
ot hi azol e- 3 15 car boxam de using Procedure H Yield
15% LGWs (El') tR 2.96 min, ink 365 (M- + 1). 89 8
March 2007 Exanple 41:
N ((3R) - 1- Azabi cycl of 2. 2. C
yl ) benzof dl i sot hi azol e- 3- boxam de hydroformate. N
Nfr 0 N Hx ' N; O
N

Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[dlisothiazole-3-
carboxamide using Procedure H. Yield 61%. 'H NMR (CD;OD) 6 8.74 (d,J= 8.6, 1H),
8.36 (s, 1H), 7.85 (dd, J=8.6, 1.4, 1H), 7.62 (d, J=3.5, 1H), 7.51 (m, 1H), 7.17 (dd, J=
5.0,3.7, 1H), 4.52 (M, 1H), 3.87-3.79 (m, 1H), 3.75-3.70 (m, 1H), 3.47-3.19 (m, 4H),
2.40 (m, 1H), 2.26 (1, 1H), 2.11 (m, 1H), 1.93 (m, 1H); LC/MS (BI) 2z 4.42 min, m/z 370

(M*+1):

carboxamide.

6-Bromo-1H-indazole-3-carboxylic acid

Prepared from §-bromoisatin using Procedure Q. 'H NMR (DMSO-dy) § 13.7 (broad s,
1H), 8.02 (d, /= 8.5, 1H), 7.60 (d, /= 1.3, 1H), 7.43 (dd, /= 8.7, 1.3, 1H).



Pr epar ed

from\- ((3R)-1-azabicycl o(2.2.2]oct-3-yl)-6-bronobenzo(
dj i sot hi azol e- 3- carboxam de using Procedure H. Yield
2% LGWS (ElI) tR 1.56 mn, 365 (M + 1). Exarrph(?war 2007
42: N-((3R)-1-Azabicycl o[ 2.2. 2l oct-3-yl)-6-(thiophen-
10 yl ) benzofdlisothiazol e-3-carboxamde. S N N O N.
CS N Prepared from

N{ (3R) - 1- azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- br onobenzo[ d] i soO
t hi azol e-3 15 carboxam de using Procedure H. Yield
16% LGWS (ElI) tR4.52 min, nmlz 370 (M' + 1). 90 8
March 2007 Exanple 43:

N-((3R) - 1- Azabi cycl of 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen- 3-

((3R) - 1-azabicycl o[ 2. 2. 2] oct - 3-yl ) - 6- bronpobenzo[ d] i sot.
Iuazol e- 3- carboxar de usdng Procedure H Yield 61%
'H NVMR (CD3CD) S 8(174 ldy J= 8.6, 111), 8.36 (s, 11!),
7.85 (dd, J= 8.6, , 62 (d, J= 3.5, 1H), 7.51
(m 1H, 7.17 (dd, , 1H), 4.52 (M I|H),

3.87-319 (m 1H), 3. 75- gdH), 3.47-3.19 (m

4H), 10 2.40 (m 1H), 22‘% (m 1H), 2.11 (m 1H), 1.93

(m 1H); LM (EI) tR4.42 mn, mz 370 (M+ 1).

Exanpl e  44: . . ea . o

5N Ereppepd Somybiprag-dHpdezole 3 rapboxvliogrifl uging Brogedgse - Yisld 4375

zol'g NMR (@DIDDYIB. W4, J= 8.7, 1H), 7.78 (s, 1H), 7.37 (d, J= 8.7, 1H), 4.20 (m,
1H), 3.30 (m, 6H), 2.08 (m, 1H), 1.95 (m, 1H), 1.83 (m, 2H), 1.80 (m, 1H); MS (ED miz
349/351 (MM + 2).

carboxamide hydroformate.

A
N
(o]
N
N A

b "o

15  Prepared from N-((3R)-1-azabicyclo[2.2.2]oct-3-yI)-6-bromo- 1H-indazole-3-
carboxamide using Procedure H. Yield 12%. 'H NMR (CD;0D) 5 8.49 (s, 1H), 8.16 (m,
1H), 8.00 (s, 1H), 7.71 (m, 1H), 7.59 (m, 1H), 7.52 (m, 1H), 7.50 (m, 1H), 4.53 (m, 1H),
3.35 (m, 1H), 3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 {m, 2H), 1.85 (m, 1H); MS
(BN miz 337 (M + 1).

20




10

15

20

15 6-Brono-|f indazol e-3-carboxylic acid CO N Br ~ N
, 20 Prepared from 6-bronoisatin using Procedure Q 1H
NIMR (DVMSO-de) 8 13.7 (broad a, I1H), 8.02 (d, J= 8.5,

1H), 7.60 (d, J= 1.3, IH),47.43 (dd, J=8.7, 1.3,
1115, 01 8 Nhrch 2007 N (VAR 10 Azabi cvel of 2. 2. 3iMESEn 2007

3-vl)-6-(brono)-1H i ndazol e-3-carboxamde. N H O H
Sr 5 Prepared from 6-brono-| Hindazol e- 3-carboxylic
acid using Procedure D. Yield 23% 'H NWR (CD30D) 8
8.10 (d, J=8.7, 1H), 7.78 (s, 1H), 7.37 (d, J= 8.7,
1H), 4.20 (in, 1H, 3.30 (m 6H, 2.08 (m 1H), 1.95
(m 1H), 1.83 (m 213) 1.80 (m 1H) M5 (El) mz

9/ M. M

-|uadanemeirzdmd¢ﬂmtam de hydroforrmte H O N N O N
HR OH H 15 Prepared from

N-((3R) - 1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-brono-1 Hindazo
| e- 3- carboxam de 1usi gg d’rocedure H Yield 12% 'H NWR

(CDBOD) 5 8. 49 ( 1H), .8.00 (s, 1H),
7.71 (m IM 7.5BN , 52 (m 1%3), 7.50 (m
111), 4.53 (m 1H), 3.85]( w8’ 5H), 2.37
(m 1H), 2.30 (m IM 250 ), 1.85 (in, 1H); M

Prepared from N-((3R)-1-azabicyclo{2.2.2]oct-3-yl)-6-bromo-1 H-indazole-3-
carboxamide using Procedure H. Yield 12%. 'H NMR (CD3;ODj) 5 8.39 (s, 1H), 8.24 (m,
1H), 7.77 (s, 1H), 7.68 (m, 2H), 7.57 (m, 1H), 7.50 (m, 2H), 4.53 {m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H]}, 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 347
(M +1).

Prepared from N-((3R)-1-azabicyclo{2.2.2]oct-3-y1)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 13%. 'H NMR (CD;0D) § 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (s, 1H), 7.74 (m, 1H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (BI) m/z 353

M+



(El') mz 337 (MF+ 1). 20 92 8 March 2007 Exanpl e46:
N((3R -1

Azabi cvcl of 2. 2. 21oct-3-ii)-6-(phenyl|-113-i ndazol e- 3-
carboxam de bydroformate. 4 O N N N- 1 HP, OH ghpeh 2007
Prepared from

N-((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl ) -6-brono-| Hindazo

| e-3- carboxam de using Procedure H Yield 12% 'H NWR
(CD30D) 8 8.39 (s, 1H), 8.24 (m IH, 7.77 (s, 1H),
7.68 (m 2H), 7.57 (m 111), 7.50 (m, 2H), 4.53 (m

1H, 3.35 (m 1H), 3.28 (in, 5H, 2.37 (m 11D, 2.30
(m 111), 2.10 (m 2H), 1.85 (m 1H); M (El) mh 347

10 (I\/H 1) Exanpl e 47 Exanpl eL 47:

h id f L
o T icvclol 2.2.21oct-3-v11-6-(thiophen

2-yl)-1H i ndazol e- 3- carboxam de hydroformate. 0 O

pared from

((3R) - 1-azabicyg¢l o . 2] oct

3-yl)-6-bronmo-| H \n A7 ole- car boxam fe usi ng
Procedure H. Yield 13%p (CD3 #3.49 (s, 1H),
8.21 (m 1H), 7.81 (s, N A (m 1H), 7.64 (m

1H), 7.53 (m 2H), 4.53Rin, $3.35 (m 1H), 20
3.28 (in, 5H), 2.37 (m 1H), 2.30 (in, IH, 2.10 (m

N 1 Ht, oH H3,6 15 Pr
N-

52H), 1.85 (in, 1H; M5 (El) mz 353

10

15

Prepared from N~((3R)-1-azabicyclo[2.2 .2]oct-3-yl}-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 19%. 'H NMR (CD;0D) § 8.48 (s, 1H), 8.20 (m,
1H), 7.80 (s, 1H), 7.62 (m, 1H), 7.51 (m, 1H), 7.44 (m, 1H), 7.13 (m, 1H), 4.53 (m, 1H),
3.35 (m, 1H), 3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS
(BD) m/z 353 (M" + 1).

D-6-bromobenzadlisothiazole-3-

carboxamide.

Br

Prepared from 6-bromobenzo[d]isothiazole-3-carboxylic acid using Procedure B. Yield
33%. LC/MS (EI) tg 5.44 min, m/z 365 (M" + 1).



(Mr+ 1). 93 8 March 2007 Exanpl e 48:

N-((3R)-1- Azabi cycloi 2 2

2l oct - 3-vl 1-6-(t hi oi 3hen-3-yl)-1H i ndazol e- 3-

car boxam de hydr of or mat e. ONNoO II"" N Hx

5 Prepared from N ((3R)-1- ghzabl cycl o(2. 2. 2] oct g akbrh 2007
3-yl)-6-brono-| Hindazol e- 3- carboxam de usi ng

Procedure H. Yield 19% 'H NM (CD3CD) S 8.48 (s, 1H),
8.20 (m 1H), 7.80 (s, 1H), 7.62 (m IM 7.51 (m

1H, 7.44 (m 1H, 7.13 (m 1H, 4.53 (m 1H), 3.35

(m IH, 3.2 (m 5H), 2.37 (m 1H), 2.30 (m 1H)

2.10 (m 2H, 1.85 (m IH; M5 10 (EI') mh 353 (MF +

1). Exanpl e 49

0 %ﬁéq rﬁld% car boxam de Br H~ SN 15 N O Pr epar ed
benzo(d]i sot hi azol e- 3-car boxylic acid .
u5| ng Procedure B. Yield 33% LGW (El) tR 5.44 mn,

mz 365 (M+ 1). 94 8 March 2007 Exanple 50: N4(3S)-1

Azabi cvcl of 2 2 21oct 3-vt
cvcl opropvl benzo(dl i sot hi

i

Prepared from N-((3S)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobchzo[d]isothiazole-3-
carboxamide using Procedure J. Yield 40%. LC/MS (EI) ¢ 4.23 min, m/z 328(M" + 1).

| e- 3-car boxam de.

Example 51; N 1-Azabicyclof2.2.2]oct-3-y])~-6-{2~

10 fluorophenyl}benzoldlisothiazole-3-carboxamide hydroformate.

Prepared from N-((35)-1-azabicyclo{2.2.2}oct-3-y1)-6-bromobenzo[d]isothiazole-3-
15  carboxamide using Procedure H. Yield 13%. LC/MS (EI) £z 4.52 min, m/z 382 (M + 1).



N AN~g O 5 Prepared from

N-((3S)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is
ot hi azd e- 3- carboxam de using Procedure 1. Yield 40%
LG M5 (EI) tit 4.23 mn, 328(w+ 1). Exanple

N- ((3S} - 1- Azabi cvcl of 2. 2. ZP%ct 3-vJ-6-(2 10 8March 2007
f1 uorophenvl ) benzof dl i sot hi azol e- 3- car boxam de
hydroformate. i@ F N N O H OH Prepared from
N-((3S)-1-azabicycl o[ 22. 2] oct - 3-y1) - 6- br onobenzo[ d]i so
t hi azol e-3 15 carboxam de using Procedure H. Yield
13% LC/MS (EI) tR4.52 min, mz 382 (M+ 1). 95 8
March 2007 Exanple 52:

N- ((35)-1- Azabi cycl of 2. 2. Zloct 3-y11-6-(3

f | Bxanple 52 NA@Shi-dzabicvclolh2-2leet-3vB-6ddr hoxandde

h y ﬂﬁ@tfoﬁﬁtémhﬁenzo fd)isdthinzol £3-ShrBbiHinidd f¥rlirokdrmater epar ed

N—((BS) 1- azabi cycl o[ 2. 2. 2) oct - 3-yl ) - 6- bronobenzo(d]i s
ot hi azol e- 3- carboxam de using Brocedure H Yield 8%
LGS (El) t& 4.56 min, mz 382 "+ 1). Exanple 53:

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo{d]isothiazole-3-
carboxemide using Procedure H. Yield 8%. LC/MS (BX) #; 4.56 min, m/z 382 (M" + 1).

Example 53: NH(35)-1-Azabicyclo{2.2.2]oct-3-y1)-6-(4-

10 flnorophenyDbenzo]dlisethiazole-3-carboxamide hydroformate.

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-¥1)-6-bromobenzo[dJisothiazole-3-
15  carboxamide using Procedure H. Yield 15%. LC/MS (EI) £z 4.56 min, m/4 382 (M' + 1).



10

15

20

10

f1 uor oahenvl ) benzof dl i sot hi azol e- 3- car boxanf dehvdr of or

mate. F N'Ir ~NNS ON O H-OH Prepared from

N-((3S)-i-azabicyclo[2.2.2)oct-3-yl)-6

br onobenzo(d]i sot hi azol e- BL 5 carboxam de usi ng 8 March 2007

Procedure H Yield 15% LCIMS (EI) tR 4.56 mn, rnh

382 (M + 1). 96 8 March 2007 Exanpl e 54:

N-((3S)-1-Azabi cvcl of 2. 2. 21oct - 3-vi ) -6-(furan-3-yl ) ben

zof dl i sot hi azol e- 3-carboxani de bydroformate. O NS O

AN O HHOH 5 Prepared from

N-((SS) - -azabl cycl of 2. 22] oct 3-yl)-6-bronmobenzo[ d] | SO
P 24

N-3- xainid& rSMﬁxhﬂle 2. 2I oct - 3- vf 6- met hoxybenzofdl|
sot hi azol e-3- 10 carboxamde. ~ AN " \NS O Prepared
from 5- met hoxybenzo[ d] i sot hi azol e- 3-carboxylic acid

usi ng Procedure B. 15 Yi eId 7 & a LCMS (EI) tR 4.93

mn, mz 318 (M4 + 1). )
N-((3S)-1-Azabi cycl of 2. 2.t 3v|) 6- (nor ahol i n- 4-
e- 3- Gar boxam de hydroformate. rO

yi ) benzof dli sot?ilzcﬂ ] a
nd o HJkOH

Prepared from N-((3.5)-1-azabicyclof2.2.2]oct-3-y1)-6-bromobenzo{d]isothiazole-3-
carboxamide using Procedure H. Yield 24%. LC/MS (EI) 1 4.29 min, m/z 354 M + 1).

Example §5: N -1-Azabicycle[2.2.2]oct-3-yD)-6-methoxybenzo[dlisothiazole-3-

]
0
ng.nﬁ
NJ g

Prepared from 5-methoxybenzo[d}isothiazole-3-carboxylic acid using Procedure B.
Yield 73%. LC/MS (EI) #; 4.93 min, m/z 318 (M" + 1).

carboxamide,

Nbenzald]isothiazole-3-carboxamide hydroformate.

W

LAS 1
N“ON H” “OH



NJ Is N 20 NO HOH 97 8 March 2007 Prepared from
N-((3S)-1-azabicyclo[2.2.2]oct-3-yl)-6-bronobenzo[d]is
ot hi azol e- 3- carboxam de using Procedure |. Yield 5%
LG Ms (EI') tR 2.93 min, inb.’z 373 (M + 1). 5 ExagRh&ch 2007
S7:

N-((3S)-1-Azabi cycl of 2. 2. 2) oct - 3-yl | - 6- ahenyl benzofdl i
sot hi azol e- 3- carboxani de hydrofornate. ¢ .N-NS
HHGH ~ 0 10 Prepared from

N-((35)-1-azabicycl o[ 2. 2. 2]oct-3-yl)-6- brormbenzo[d]ls
ot hi azol e- 3- carboxam de using Procedure H Yield 9%
LCMs (EI) tR4.53 min, nmz 364 (M+ 1). Exanple 58:
N-((3S)-1-Azabi cvcl of 2. 2. 2l oct-3-vl)-6-(pvridin-3-

yl ) benzof dl i sot hi azol e- 3- car boxam de hydrof ormate. 15
eNfrefare® frbin Hi-{.HH-Lamploerl 416613- vi)-6-bromobenzo[d]lsothxazule-S-

SobhSRtis S50 Rt G 1 HGTV U s i o ST D

LCMS (BEI) tR2.72 min, mlz 365 (M' + 1). 20 98 8
5 g/? Ch g 7 N W 59 éé] t) 3-%]]—%211 té):lmc e?l(z);[%hsothmzole-.’g-
yl dbowohidé hedrbfarmae] e- 3- car boxam de hydrof ormate. yy
0

10 Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 9%. LC/MS (EI) tg 4.53 min, n/z 364 (M" + 1).

Example 58: N-((35)-1-Azabicyclo[2.2.2]oct-3-y-6-{pyridin-3-
Yl}benzo[d]isothiazole-3-carboxamide hydroformate.

15

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-yl)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 8%. LC/MS (EI) t 2.72 min, m/z 365 (M" + 1).
20



AN HICH O 5 Prepared from

N-((38)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo(djis
ot bi azol e- 3- carboxam de using Procedure H Yield 5%
LGVWS (El) tR 2.63 mn, mz 365 (M4 + 1). Exanpl

N4( 35) - 1- Azabi cvcl of 2. 2. 215t - 3-vl ) _6- (t hi ophen- g"%“z‘m
vl ) benzof dl i sot hi azol e- 3- car boxani de hvdr of or mat e

N O wS H nOH Prepared from

N-((35)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[d]is
ot hi azol e-3 15 carboxam de using Procedure H. Yield
27% LC/ M5 (ElI) tR 4.48 min, mz 370 (M~+ 1). 99 8
March 2007 Exarrpl e 61: N-((SS) 1- Azabi cvdof 2

b

M ‘ g
Pr gbm dIlsgm:Nle-S-carboxannde hydrofomate

((3S)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-bronobenzo[ d]i sot
hi azol e- 3- car boxam de using Procedure H Yield 61%
LOM5 (El) tR 4.41 min, maz 37Q-A4M+ 1). Exanple 62:
N-((SS) 1- Azabi cvcl of 2 2. 2| oct
3-v11-6-(brono)-1H i ndazol 10 car boxanide. HO N
. "1 NB8r

Prepared from N-((35)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d]isothiazole-3-
carboxamide using Procedure H. Yield 5%. LC/MS (EI) #p 2.63 min, m/z 365 (M* + 1)

Example 60; N-{(35)-1-Azabicyclo{2,2.2]oct-3-y])-6-(thiophen-2-

10 Dbenzo[dlisothiazole-3-carboxamide hydroformate,

Prepared from N-{(35)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromobenzo[d]isothiazole-3-
15 carboxamide using Procedure H. Yield 27%. LC/MS (BI) £ 4.48 min, n/z 370 (M* +1).



5

10

15

H Prepared from 6-brono-I| Hindazol e-3-carboxylic acid
using Procedure D. Yield 19% 15 'H NVMR (CD30D) 4
8.10 (d, J=8.7, 1F), 7.78 (s, 111), 7.37 (d, J= 8.7,
1H, 4.20 (m IH), 3.30 ( 611), 2.08 (m 1H), ghu28 2007
(m li), 1.83 (m 211), 1. (m 1H); M5 (El) mlz
349/ 351(MF/ M + 2). 100 8 March 2007 Exanple 63:
i ndazol e- 3- carboxanride hydroformate. h NHO,,NO
N~ HOH H O Prepared from
N-((3S)-1-azabicyclo[2.2.2]oct-3-yl)-6-brono-| Hindazo
| e3- carboxam de using Procedure H Yield 12% 'H NWR
_: A 3. ’ oAk (S, 1H),

‘ - R eI T, n,8314.53 (m
1Hjl)be isptiiazdlef3-ca idem 5H), 2.37 (m 1H), 2.30
(m 1H), 2.10 (n4 2H), 1.85 (m 1H); M5 (EI) mz 337
10 (Mt + 1). Exanple 64: N ((35)-1-Azabicyclo(2 2
21oct - 3-yi ) - 6- (phenyl ) -1 H- | ndag®l e- 3- car boxam de
hydrof ormate. H O hl~ryJ " SWIl oH 15 Pr epar ed
from
N-((3S)-1-azabicy o[HZ.Z

ct-3-yl)-6-brono-1 Hindazo
| e-3- carboxam de lyis| 8tedure H Yield 13% "H NWR
(CD3CD) S 8.49 (E.nd1.1), 825 (m 1H), 7.77 (s, 1H),
7.73 (m 2H), 7.64 (m~1H), 7.53 (m 2H), 4.53 (m

1H, 3.35 (m 1H),

Prepared from N-((35)-1-azabicyclo[2.2.2Joct-3-y1)-6-bromobenzo[ d}isothiazole-3-
carboxamide using Procedure H. Yield 61%. LC/MS (EI) fg 441 min, m/z 370 (M* +1).

1-6-(bromo)-1H-indazole-3-

carboxamide.

Q
Eﬂhm\ﬂ :
N
N’
ﬁ Br

Prepared from 6-bromo-1H-indazole-3-carboxylic acid using Procedure D. Yield 19%.
'H NMR (CD;0D) § 8.10 (d, /= 8.7, 1H), 7.78 (s, 1H), 7.37 (4, J= 8.7, 1H), 4.20 (m,
1H), 3.30 (m, 6H), 2.08 (m, 1H), 1.95 (m, 1H), 1.83 (m, 2H), 1.80 (m, 1H); MS (ET} m/z
349/351 (M*/M* + 2).



10

15

20

20 3.28 (in, 5H, 2.37 (m 1H, 2.30 (m 1H, 2.10 (m
2H), 1.85 (m 111); M5 (El) mz 347 + 1). 101 8 March
2007 Exanpl e 65:

N4( 35) - 1- Azabi cvcl o( 2. 2. 2I 3-vl 1- 6-(t hi ophen- 2- -
1H i ndazol e- 3- car boxam de&&ydroforrrate h NH O %%%2007
NS HKOH H Prepared from

N-((35)-1-azabicycl o[ 2. 2. 2] oct-3-yl)-6-brono-1Hindazo
| e- 3- carboxam de using Procedure H Yield 22% 1H NWR
(CD,OD) $ 8.49 (s, 1H, 8.21 (m 1H), 7.81 (s, 111),
7.74 (m 1H), 7.64 (m 1H), 7.53 (m 2H), 4.53 (m
1H), 3.35 (in, 1M 3.28 (m 5H), 2.37 (m 1H), 2.30
(m 111) 2N10 (m 2H) 1 85 (m 1H)' I\/B EI

21&%oﬁnﬂgmﬁr‘(ﬁm‘g9‘hen 3 vn-| Hi ndazol e- 3-

carboxam de roformate. HONONH, OH S 15

Pr epar ed fromN

((33)-1-azabi cycl of 2. 2. 2}oct - 3-yl ) - 6- bromo- | H-i ndazol e
-3- carboxani de uginglPyocedure H i eId 17% 'H NMR
(CD:OD) 8 8.49 (€404 N8 20 (m 1H).97.81 (s, IH),
7.74 (m 1H), 7.64 (m O 53 (m BF)oH4.53 (m
1H, 3.35 (m 1H), 20 3. 2.37 (m 1H), 2.30
(in, 11D, 2.10 (m 2H), I. ; M5 (El') mh 353
(M"'+ 1). 102 8 March 2007

Prepared from N-{(35)-1-azabicyclof2.2.2]oct-3-y1)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 12%. 'H NMR (CD,0D) § 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (s, 1H), 7.74 (m, 1H), 7.64 (m, 1), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 337

M +1).

Prepared from N-((3.5)-1-azabicyclo[2.2.2]oct-3-y1)-6-bromo-1 H-indazole-3-
carboxamide using Procedure H. Yield 13%. 'H NMR (CD;OD) 6 8.49 (s, 1H), 8.25 (m,
1H), 7.77 (s, 1H), 7.73 (m, 2H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 230 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 347
(M + 1).
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Exanpl e 67:

N-((3R) - 1- Azabi cvcl o[ 2. 2. 2l oct - 3-yp- 7- met hoxvbenzo(dl i
sot hi azol e-3- carboxanmide. i pyl Q OS5 Prepared from
7- met hoxybenzo[ d] i sot hi azo 3-carbox3lic acid ugi
Procedure B. Yield 7% 0ﬁ/S(EI) tR 4.00 mn, %’@wcmm?
318 (M+ + 1). Exanple 68.

N-((3S)-1-Azabicvcl o[ 2. 2. 21oct - 3-y11- 7- net hoxvbenzol dl
i sot hi azol e-3- 10 carboxamide. ci ONSI NOQN
Prepared from

7- met hoxybenzo[ d] i sot hi azol e- 3- car boxylic acid using
Procedure B. 15 Yield 4% LC/ M5 (EI) tR3.76 min, mz

immmmmNNqu H20 Preparedfrom
3-[(3R)-1-azabicyclo(2,2,]oct-3-yl]-1Hindazol e-3-carb
oxyam de using Procedure F. Yield 50% |IH NVR (CD30D)

57.85 (m 1H), Eﬂg (d,0J= 8.4, 111), 7.37 103 8

March 2007 (dd, AN
8.4, 1H), 4.12 ( 10, B
2.50 (m 1H),1.95 (m QT'-Q

8.4, 111), 7.4 (dd, J= 7.2,

1 88 513
EnEg) HI) nﬁj‘ﬂV(l(\/[& 1). >

Prepared from N-{(35)-1-azabicyclo{2.2.2]oct-3-y1)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 22%. 'H NMR (CD;OD) § 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (é, 1H), 7.74 (m, 1H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/ 353
o+ 1).

carboxamide hydroformate.

A
N
N N/
N :s

Prepared from N-((35)-1-azabicyclo(2.2.2)oct-3-y1)-6-bromo-1H-indazole-3-
carboxamide using Procedure H. Yield 17%. 'H NMR (CD;0D) 5 8.49 (s, 1H), 8.21 (m,
1H), 7.81 (s, 1H), 7.74 (m, 1H), 7.64 (m, 1H), 7.53 (m, 2H), 4.53 (m, 1H), 3.35 (m, 1H),
3.28 (m, 5H), 2.37 (m, 1H), 2.30 (m, 1H), 2.10 (m, 2H), 1.85 (m, 1H); MS (EI) m/z 353
M"+1).



Exanpl e 70:

N-((3S)-1-Azabicyclol 2,2,21oct-3-vl}-N41Hi ndazol - 3- vl
nmethvllamne. 5 N Thc Prepared from
3-[(3S)-1-azabicyclo[ 2, 2,]get-3-yl]-1Hindazol e-
oxyam de using Procedure @% Yield 50% 'H NWR (%bzow
S7.8 (m 1H, 7.56 (m 1H), 7.37 (m 10 1H), 7.11
(m IH, 4.12 (in, 211), 3.02 (m 1H), 2.88 (m 5H),
2.50 (m 1H), 1.95 (m 5H); M (El) nmlz 257( M+ 1).
Exanpl e 71:

N-((3R) - 1- Azabi cvcl of 2. 2. 21oct - 3-yl | -1 H | ndazol e- 4- car
boxam de. 15 4- Brono- 1H | ndazol e NNO\l Pr epar ed from

1I—91liﬂinﬁl_iid 1I—|) 7. 34 (d 1I—|) ' 7.25 (dd 1I—|) 1H

I ndazol e--carboxylic acid (52HM N H 104 8 March 2007
Prepared from 4-brono-| Hindazol e using Procedure L.
Yield 55% 'H NWR (500 DVSO-d6) S 13. 27 (bs,
211), 7.85 (d, II—I) 7.84 ( 1c|>_D' 7.49 (t, 1H); M

(El') nfz 161 (W ;g
N-((3R)-1- Azabi c
H-i ndazol e- 4-car

from I Hindazol e-4- car

Sioct - 3-y11-1
NNNH O _N 10 Prepared
oxyI i c acid using Procedure A

SYield 50% 'H NMR

10

15

20

Prepared from 7-methoxybenzo[d]isothiazole-3-carboxylic acid using Procedure B.
Yield 7%. LC/MS (EI) ¢z 4.00 min, m/z 318 (M* +1).

carboxamide.

Prepared from 7-methoxybenzo{d}isothiazole-3-carboxylic acid using Procedure B.
Yield 4%. LC/MS (EI) £ 3.76 min, m/z 318 (M' +1).

Example 69: N-({3R)-1-Azabicvelo]2.2.2)oct-3-y1)-N IH-indazol-'3- imethyl)amine.

Jtr“wjg
N

Prepared from 3-[(3R)-1-azabicyelo{2,2,Joct-3-y1}-1H-indazole-3-carboxyamide using
Procedure F. Yield 50%. "H NMR (CD;0D) § 7.85 (m, 1H), 7.48 (d,./= 8.4, 1H), 7.37




(CD30D) 8 8.38 (d, J= 0.9,111), 7.74 (d, J= 8.4, 1H),
7.62 (d, J=6.9, IH), 7.46 (dd, J= 6.9, 8.4, 1H),
4.39 (m 111), 3.62 (m 1H), 3.12 (m 5H), 1.95 (m

5H; M5 (EI) mz 271(M +.4). 15 Exanple 72 Varch 2007
N- ((3S)-1- Azabi cvcl ol 2. 2. 2'6ct - 3-yl ) - 8 Marc
| H-i ndazol e-4-carboxamde. N.' "INH O N Prepared

from | Hindazol e-4-carboxylic acid using Procedure A
Yield 50 'H NVR 20 (CD3CD) S 8.40 (d, J= 0.6, 1H),
7.75 (d, J= 8.4, 1H), 7.67 (d, J= 6.6, 1H), 7.45 (dd,
J- 6.6, 8.4, 1H, 4.49 (m 1H), 3.77 (m 1H), 3.30 (m

1. 95 (m SH: MB (EI) mz 271(M'+ 1). 105 8

3y .
&{F}I ndaz OF@”PP?(% J= 712,84 )4 12 (m, 2H), 3.02 (m, 1H), 2.88 (m,
2. FHA50Tmy 1Bk 1 B asSOeMSXEN@/22SFY N). 5 Prepared from

i ndazol e-4-yl am ne using Procedure E. Yield 30% 'H
NVR (CDBCDB) 5 8 20 (s, 111) 7 55 (m 1H), 7. 36 (m
T i ‘ 4 '] a B \ L!' [] “ ( a 3

s(m 5H); l\/IS(El) Tz 271 (M + 1). Example 74 N

(1- Azabi cvcl of 2 2 2loct
3-yl)-Nd1H i ndazo g4 Vi mathyl)am ne 10 N NH

Prepared fromind —Sar boxal dehyde using Procedure

G Yield 50 'H
Prepared from 3-[(3S5)-1-azabicyclo[2,2,Joct-3-y1]-1H-indazole-3-carbox yamide using
Procedure F. Yield 50%. "H NMR (CD;0D) & 7.85 (m, 1H), 7.56 (m, 1H), 7.37 (m,

10 1H), 7.1 (m, 1H), 4.12 (m, 2H), 3.02 (m, 1H), 2.8 (m, 5H), 2.50 (m, 1H), 1.95 (m, 5H);

15

20

MS (ED) m/z 25T(M" + 1).

1H-indazole-4-carboxamide,

4-Bromo-1H-indazole ‘

Prepared from 3-bromo-2-methylaniline using Procedure K. Yield 95%. "H NMR (500
MHz, CDCl3) & 10.55 (bs, 1H); 8.12 (d, 1H), 7.46 (d, 1H), 7.34 (d, 1H), 7.25 (dd, 1H).

1H-Indazole-4-carboxvlic acid
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15

20

(CD3OD) 8 8.27 (s, 1H), 7.48 (m 1H), 7.37 (m 1H),
7.17 (m 111), 4.18 (nm 2H), 3.52 15 (m 1H), 3.30
(in, 511), 3.00 (m 1H), 1.95 (m 511); M5 (BEl) mz
257 (M'+ 1). Exanple 75: ((3R) - 1- Azabi cvcf of

2. 21oct - 3-vl ) benzot hi azol e!dgt car boxam de 8 March 2007
bvdr ochl oride. 20 1, 3-Benzot hi azol e-5-carboxylic acid.
<N J COZH i S 106 8 March 2007 Prepared from

4-chl oro-3-ni trobenzoic acid using Procedure 0. Yield
4.30 g (949 of pure product 'H NVR (500 MHz,
DMSO-d6) S 13.2 (bs, IH, 9.52 (s, I11), 8.60 (d, 1H),
8.30 (d, 1H), 8.05 (dd, 1H); Ms (ACPI) mz 178 (M -
1). 5 N((3R) 1-Azabicvclor2 2

21oct - 3- vnbenzot bi azol e- 5- car boxam de hydrochl ori de,
Cliralared Gom Hbrpmedi-indazéle vsing Procedure L. Yield 55%. "HNMR (500

Vi @35%55 O R 25D TR %q“?‘m Fﬁf””z
8.16BINMS]).1H), 8.30 (d, J= 8.5, 1H), 8.14 (d, J=

1H), 4.53 (m 1H), 3.87 (m 1H), 3.58 (m 1H), 34é
(m 41D 242(|n 1H), 2.34 (m 1H)b 2.13 (m 2H),
A 12,22 wrale namida

A P 2.1 # A p
170 180C Exan'pl e 76: N-((359 1- Azabi cvclor2 2
2loct - 3- V|)benzoth| azol e 5- carboxam de 15
hydr ochl ori de. N>H 1 Prepared from
1, 3- benzot hi azol ic acid using Procedure C
Yield 96% 'H 26BN %, CD30D) 6 9.77 (s, IH),
8.66 (s, 1H), 8.27 (d, S, 111), 8.12 (d, J= 8.5,
1H ), 4.53 (m 1H), 3.87(m 1H), 3.56 (m 1H), 3.40
(in, 4H, 2.42 (m 1H), 2.33 (m
Prepared from 1H-indazole-4-carboxylic acid using Procedure A. Yield 50%. 'HNMR

(CDsOD) § 8.38 (d, J=0.9, 1H), 7.74 (d, J = 8.4, 1H), 7.62 (d, J= 6.9, 1H), 7.46 (dd, J =
6.9, 8.4, 1H), 4.39 (m, 1H), 3.62 (m, 1H), 3.12 (m, 5H), 1.85 (m, SH); MS (BI) m/z
271(M* + 1).

Example 72: N-{(35)-1-Azabicvclo[2.2.2]oct-3-v1})- 1H-indazole-4-carboxamide.

H
cﬁh”w’@
N
H
0 "‘NN

Prepared from 1H-indazole-4-carboxylic acid using Procedure A. Yield 50%. ‘H NMR
(CDsOD) 5 8.40 (d, /= 0.6, 1H), 7.75 (d, J = 8.4, 1H), 7.67 (4, J= 6.6, 1H), 7.45 (dd, J=
6.6, 8.4, 1H), 4.49 (m, 1H), 3.77 (m, 1), 3.30 (m, 5H), 1.95 (m, 5H); MS (EI) m/z

271(M" + 1).




1H, 2.13 (m 2H), 1.97 (m 1H); M5 (APClI) mz 288
(M"+ 1); mp. 166-176C. 107 8 March 2007 Exanple 77:
N-((3R)-1- Azabi cvcl of 2 2

21oct-3-yl |l -1 Hindazol e-5- boxam de.

5-Bronp-111-i ndazol e Br NNq H Prepared from 8 March 2007
4- br ono- 2- et hyl ani | i ue using Procedure K. Yield 88%
1H NVR (500 MHz, CDC13) 8 10.4 (bs, 1H), 8.04 (s,

1H), 7.92 (s, 1H), 7.47 (dd, J=1.0, 1H), 7.39 (d, J =
8.5, 113); Ms (ElI) mz 197, 199 (M + 1). 10°'1H

I ndazol e-5-carboxylic acid HO2C H 15 Prepared from
5- brono-i H i ndazol e using Procedure L. Yield 54% 1H

126. 61, 123.79, 123.12, 182.60,. 110.04; M5 (APClI) mh
161 q& ) 20

N-((3R). 1- Azabi cycl of 2n2] 21
bosamde. H N\ r NNO P
1H i ndazol e-5-carboxylic acid usinhg Procedure A Yield
50% 'H NUR 25 (CD3CD) 6 8.34 (s, 1H), 8.15 (s, IH),

7. e d= 8 7. 1 . 7.59 (d, ,J=.8.7 1 .
5 {1 el oot infliafte s yihnnindusing fruare 2 vibia 3002 e ebBns) &
( B.30 (s,HD, RBUEMI HY, 735 (m, 110D, oM, AH), 08 (m, SH), 2.56 (m, 1H), 2.06
(m, 5H); MS (BD) m/z 271 M + 1).

le 74: N-
10

Prepared from indazol-4-carboxaldehyde using Procedure G. Yield 50%. ‘HNMR.
(CD;0D) 8 8.27 (s, 1H), 7.48 (m, 1H), 7.37 (m, 1H), 7.17 (i, 1H), 4.18 (m, 2H), 3.52
15 (m, 1H), 3.30 (m, SH), 3.00 {m, LH), 1.95 (m, SH); MS (EI) m/z 257 (M + 1).

Example 75: N-((3R)-1-Azabicyclo[2.2.2]oct-3-vI)benzothiazole-5-carboxamide
hydrochloride.

20  1,3-Benzothiazole-5-carboxyvlic acid.




Exanple 78: N-((3S)-1-Azabicvcl of2.2 2loct

3-yll 1H i ndazol e-5-carboxamde. H N NN OJ5 Prepared
from | Hindazol e-5-carboxylic acid using Procedure A

Yield 50% 1H NVR (CD30D) 8.34 (s, 1H), 8.16

1H), 7.90 (d, J= 9.0, 1H), P60 (d, J= 9.0, 1H),(aj‘.”%‘f>mw
(m 1H), 3.54 (n4 1H), 3.05 (m 5H), 1.92 (m SH); M
(El') mz 271(M~+ 1). 10 Exanple 79: N (1H

I ndazol - 5-vl)-1-azabi cycl o[ 2. 2. 2] oct - 3-yl car boxan de.
ON,~"NO Prepared from 1H i ndazol -5-yl am ne usi ng
Procedure E. Yield 30 'HNWR (CD3CD) 15 S 8.04 (m
2H) 745(m 2H), 3.40 (m 111), 2.90 (m 5H), 2.16

Exng " }_%! %(ﬂ:n g«chﬁ::'ﬂ-fi-m@obenzom ac:g1:1l':1.15)ingrfin§c;eﬁ‘t]ﬂlr 0( I\‘led 3ho g (94%) of
N- (nil:e. Prodint c HENMR(500 RIFacDMSO) B 412 (s Hithzd 5 (s 61D a8 ¢bidal H),

grg%gdh %&%@l’éﬁ @%@99’55 ?;Bogu..eq&f IrD?[)ncedur e A

Y| el d 60% ' H NWR (CDClS) S 9.14 (s, 111), 8.50 (m

10

15

20

511) VB (EI) n12 288 (M+ 1) 109 8 I\/arch 2007
Exanpl e 82:

N- H3R) - 1- Azabi cvcl of 2, &, 21bct - enzot hi azol e- 6- car
boxam de hydrochl ori

Prepared frora 1,3-benzothiazole-5-carboxalic acid using Procedure C. Yield 92%. 'H
NMR (500 MHz, CD;0D) 8 9.89 (s, VI_H), 8.68 (s, 1H), 830 (d, /=85, 1H),8.14 (4, J=
8.5, 1H), 4.53 (m, 1H), 3.87 (m, 1H), 3.58 (m, 1H), 3.43 (m, 4H), 2.42 (m, 1H), 2.34 (m,
1H), 2.13 (m, 2H), 1.97 (m, 1H); MS (APCI) m/z 288 (M + 1); m.p. 170-180°C.

Ex Ie 76: N-{(3.5)-1-Azabicyclo[2.2.2]oct-3-vh)benzothiazele-5-carboxamide

H s
ISy
N N

CIH 0

Prepared from 1,3-benzothiazole-5-carboxalic acid using Procedure C. Yield 96%. 'H

hydrochloride.

NMR (500 MHz, CD;0D) § 9.77 (s, 1H), 8.66 (s, 1H), 8.27 (d, J=18.5, 1H), 8.12 (d, /=
8.5, 1H), 4.53 (m, 1H), 3.87 (m, 1H), 3.56 (m, 1H), 3.40 (m, 4H), 2.42 (m, 1H), 2.33 (m,
1H), 2.13 (m, 2H), 1.97 (m, 1H); MS (APCT) m/z 288 (M" + 1); m.p. 166-176°C.
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Prepared from 1, 3- benzot hi azol e- 6- car boxylic acid

using Procedure C. Yield 85% 1H NMR (500 Hz, CD3QD)

8 9.71 (s, 1H), 8.74 (t, J=1.0, 1H), 8.16 (m 211),

4.51 (m 1H), 3.85 (m 1 3.53 (m 1FD 3 37

611), 2.39 (m IH, 2.30 |(_|Pr{r:1,7 111), 2,11 (m E‘%’“’hzow
1.95 (in, IH; M5 (APCl) mz 288 (M + 1); n1p 285 C
(dec.). Exanple 82:

N-((3S)-1-Azabi cycl of 2, 2, 2) oct - 3-yl ) benzot hi azol e- 6-ca
rboxam de hydrochloride. i h nHh \ 1 N 15 aH O

Prepared from 1, 3- benzot hi azol e- 6-car boxylic acid

usi ng Procedure C. Yield 100% 1H NVR (500 VHz,
CD3(D)18 9. 753 1H) 8 75 (t :

(m 7H), 2.40 (m 111) 2. 31 (n1 11 1) 2 11 (n1 211)
20 1.95 (m 1H); M5 (APCl) ink 288 (M'+ 1); np. dec.
o S7Bronwotiigindazele: N (f 3R) - 1- Azabi cvcl of 2 2
2)oct-3-vl)-2-(pvrrol-i-yl)benzot hi azol e- 6-

car boxam de hvdroformate. rN~ S N'1 O ~~~JJJ HOH 25
0 110 8 March 2007 ® from
2-(pyrrol-1-yl)1, 3-ben i.a¥ol e- 6- car boxyl i ¢ acid

using Procedure A. Yield 78% 'H NVMR (CD30OD) S 8.45
(s, 1H), 7.99 (d, J= 8A 1H), 7.90 (d, J= 8.4, 1H)

7.56 (d, J= 2.1, 111), 6.44 (d, J= 2.1, 111), 4.47 (m
1*1%pm%d%%m(m &:&b) 14iresin® PAcbdureX. 3‘91e(dr'88%lPGINMR2.‘B)O

4%013)559 éﬁgﬁm% ?H)(l@z(sl% M7 &L Ll'Hl‘THﬁ%g(d,J
hh{@?n_ ggphﬁﬁgvhpgyﬂaiaplcyclol2 2,21oct-3

V|carboxam

1H-Indazole-5-carboxylic acid

HO,C
Ty

N

H

Prepared from 5-bromo-1H-indazole using Procedure L. Yield 54%. "H NMR (500
MHz, DMSO-ds) § 13.18 (bs, 2H), 8.50 (¢, 1H), 827 (d, 1H), 7.95 (dd, 1H), 7.63 (dt,
1H); ®C NMR (125 MHz, DMSO-ds) 8 167.71, 141.64, 135.20, 126.61, 123.79, 123.12,
122.60, 110.04; MS (APCI) m/z 161 (M*-1)

N={(3R)-1-Azabicvclo[2.2.2]oct-3-y1)-1 H-indazole-5-carboxamide.

H
H N
KQTN\”/'@//N
8]

Prepared from 1H-indazole-5-carboxylic acid using Procedure A. Yield 50%. 'H NMR
(CDs0D) 5 8.34 (s, 1H), 8.15 (s, 1H), 7.88 (d, J= 8.7, 1H), 7.59 (d, /= 8.7, 1H), 4.23
(m, 1H), 3.43 (m, 1H), 2.97 (m, SH), 1.92 (m, 5H); MS (ED m/z 271(M" + 1).
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Prepared from benzot hi azol e-6-yl am ne using Procedure
E. Yield 30 'HNWR (CD30D3) 6 9-11 (s, IM 8.51 (s,
1H), 7.95 (d, J= 9.0, 1H), 7.62 (d, J= 9.0, IH), 3.44
(m IH), 2.88 (m 6H, 2.1 m 1H),1.74 (m 3H),

(m IH: M8 (Bl) mz 288 (i’}gfﬁ 1). 15 Exanpl e 85:3%&52007
N-((3R) - 1- Azabi cvcl ol 2. 2. 2l oct-3-yl | -1 H i ndazol e- 6-car
boxam de. 6-Brono-|Hindazole N Br 20 Prepared from
5 brono-2-net hyl aniline using Procedure K Yield 88%
"H NWR (400 MHz, CDC13) 8 13.20 (bs, 1H), 8.10 (d,
1H, 7.76 (m IH, 7.72 (dd, 1H), 7.24 (dd, 113). 111
8 March 2007 1H-Indazol e-6-carboxylic acid N HOzZC H
5 Prepared from 6-bronp-1H i ndazol e using Procedure L.
Yield 46% 1H NVR (500 M1z, DVMSO-d6) S 13.24 (bs,

2 tixarmBleX@: (NI(3MHED-AzabickOlof2 2] ddth3 -yl 1B-Indadole-SidathoxAmidp.
(dd, 1H); 13C NMR (125 MHz, DVMSO-d6) 5 167.53,

139. 32, 133.43, 128.23, 125.08,120.47, 120. 45,

112.10; Ms (APCl) ,m z 161 tﬂl). 10

N- ((3R) - 1- Azabi cvfll ofR_ 2 L 3-yl | -1 Hi ndazol e- 6

car boxam de N HyPr from

1H i ndazol e- 6- carboxyl oc acid using Procedure A Yield
50% 1H NWR 15 (CD30D) 5 8.11 (s, 111), 8.06 (s, 1H),
7.83 (d, J= 8.4, 1H), 7.60 (d, J= 8.4, 111), 4.24 (m
1ip}epardd Frem(1M-inddzble-eathbx ¥ acid iising Prod3ddvkd . Vi, 50%8 EENMR
mz 271(M' + 11)1_1._)

(CD;0D) 3 8.34 (s, 1K), 8.16 (s, 1H), 7.90 (d, J= 9.0, 1H), 7.60 (4, J = 9.0, 1H), 4.30

(m, 1H), 3.54 (m, 1H), 3.05 (m, 5H), 1.92 (m, SH); MS (BD) m/z 271(M" + 1).

Example 79: N{(1H-Indazol-5-vl)-1-azabicyclo{2.2.2]oct-3-ylcarboxamide.

H
N
&) - H

Prepared from 1H-indazol-5-ylamine using Procedure E. Yield 30%. 'H NMR (CD;OD)
§ 8.04 (m, 2H), 7.45 (m, 2H), 3.40 (m, 1H), 2.90 (m, SH), 2.16 (m, 1H), 1.90 (m, SH);
MS (BI) mz 271 (M" + 1).

Example 80; N-{1-Azabicyclof2.2.2]ect-3-yl)benzothiazole-6-carboxamide.

H N
EQD‘"NY@Q
O

Prepared from benzothiazole-6-carboxylic acid using Procedure A. Yield 60%. 'H NMR
(CDCly) § 9.14 (s, 1H), 8.50 (m, 1H), 8.20 (m, 1H), 7.90 (m, 1H), 6.47 (m, 1H, NH), 4.25
(m, 1H), 3.45 (m, 2H), 2.78 (m, 4H), 1.90 (m, SH); MS (ED) m/z 288 (M + 1).




Exanpl e 86:

N-((351- 1- Azabi cycl 012. 2. 21oct - 3-v1) - 1HAndazol e-6-carb
oxamide. N N NN 20 O H Prepared from

1H i ndazol e- 6- carboxylic agifd using Procedure A

50% 1H NMR (CD3OD) S 8. ﬁdg((js, 1H), 8.06 (s 1%08“&&@2007
7.84 (d, J=17.8, 1H), 7.60 (d, J= 7.8, IH, 4.22 (m
111), 3.41 (m 1H), 2.96 (m 5H), 1.92 (m 5H); M
(El) mz 271(Mm++ 1). 25 112 8 March 2007 Exanple 87:
N-((3R) - 1- Azabi cycfof 2. 2. 21oct - 3-vl | - 3- (t hi ophen- 3-y1)
-1H i ndazol e-6 carboxandde hydroformate. H N N/ 'g
HI OH O 5 Prepared from

N- ((310- 1- azabi cycl o[ 2.2.2]oct-3-yi)-3-(iodo)-]Hindaz
ol e- 6 car bOX&T%I de u3| ng I;’roc;:\durg H. i eI d 28 % )

l\l—ﬂ@%ﬁgg{@&pl - 6- vA—l azabi cycl of 2, 2. 21oct - 3v|car boxam
[ C AN H N Prepared from i ndazol e-6-yl

ami ne usi ng Procedure E. Yi eld 30% 'H NVR (CD30D3) 8

8.18 (s, 111), 7.92 (s, 7 62 (m111), 7.62
(m 1H), 364(m b3, N 511), 2.40 15 (m
111), 1.90 (m 5 271(M++ 1). Exanple
89:

5N ((3R) - 1- Azabi cch of 2. 2. 2loct - 3-vl ) benzot hi azol e-7-ca
rboxam de hydrochl ori de.

Prepared from 1,3-benzothiazole-6-carboxylic acid using Procedure C. Yield 85%. 'H

NMR (500 MHz, CD;0D) 3 9.71 (s, 1H), 8.74 (t, /= 1.0, 1H), 8.16 (m, 2H), 4.51 (m,

1H), 3.85 (m, 1H), 3.53 (m, 1H), 3.37 (m, 6H), 2.39 (m, 1H), 2.30 (m, 1H), 2.11 (m, 2H),
10 1.95 (m, 1H); MS (APCI) m/z 288 (M" + 1); m.p. 285 °C (dec.).

Example 82: N-({35)-1-Azabicyclo]2.2.2Joct-3-yI}benzothiazole-6-carboxamide

hydrochloride.
N S
CiH o

Prepared from 1,3-benzothiazole-6-carboxylic acid using Procedure C. Yield 100%. 'H

NMR (500 MHz, CD;0D) & 9.75 (s, 1H), 8.75 (t, /= 1.0, 1H), 8.17 (m, 2H), 4.50 (m,

1H), 3.85 (m, 1H), 3.51 (m, 1H), 3.37 (m, 7H), 2.40 {m, 1H), 2.31 (m, 1H), 2.11 (m, 2H),
20  1.95 (m, 1H); MS (APCD m/ 288 (M' + 1); m.p. dec. 287°C.

15

Example 83: N-((3R)-1-Azabicyclo[2.2.2]oct-3-yD)-2-(pyrrol-1-yvDbenzothiazole-6-
carboxamide hydroformate,

N
KQE’HZKQS»\ND Hj)\OH

25
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20 1. 3-Benzot hi azol e-7-carboxylic acid. (S 1 ~ CO2H

113 8 March 2007 Prepared from ethyl 3-am nobenzoate

using Procedure P. Yield 2.75 g (912 %. '"H NWR (500

MHz, DMBO-d6) 8 7.71 (t, Jgx,/.5 1H), 8.15 (d,

1H), 8.38 (d, J= 8, 1H) 9'¥1 (s. IH), 13.74 (b“xa"’hzow

1H; M5 (APCl) mz 178 (M - 1). 5 N((3R -1

Azabi cvcl 012. 2, 21oct 3-vl ) benzot hi azol e- 7- car boxam de

hydrochloride. NN CHO S/ Prepared from

1, 3- benzot hi azol e- 7- car boxyl i ¢ acid using Procedure C.

1H NVR 10 (500MHz, DMSO-d6) S 1.71-1.75 (in,

1H),1.92-1. 96 (m 2H), 2.18-2.26 (m 210, 3.17- 3.25

(m 3H) 3.45-3.66 (m 3H), 4.44 (d, J= 6, 1H), 7.69

(t, J= 1H),828(d J=8, 1H), 8.54 (d, J= 8,

1 I—F)‘n‘ap@efmbn( (pysrel-g-yb],34 bH)zoth@zzﬂs-G(@Iboxﬂjc aciins8s P(dgsdure A.

1 E / angpl

Hh 1«} AtEI)Nmabu R gof,cgﬁgsﬂ#@ﬁi) 79PdF AR, P29.90 (d, 7= 2.4,
36 (4 ¥ 5@z bilh 6 44 . d =721 AHh &4 rfime B5), B frodiT) oF40le,

DS AR ?ﬁ?z%?a% sﬂgcmgjasee@fﬂ)

:'61H) 769(t'J—8 829(d I 8, 1H),
53 (d, J= 8, 1H), 6(d 6.5 1H), 9.48 (s,

1H), 10.87 (bs, M 'gtz 288 (M +1).

1.
3
J
8.

Prepared from benzothiazole-6-y1 amine using Procedure B. Yield 30%. 'H NMR
(CDs0D3) 3 9.11 (5, 1H), 8.51 (s, 1H), 7.95 (d,/=9.0, 1H), 7.62 (d, /= 9.0, 1H), 3.44
(m, 1H), 2.88 (m, 6H), 2.13 (m, 1H), 1.74 (m, 3H), 1.46 (m, 1H); MS (EI) m/z 288 M+
1).

6-Bromo-1H-indazole

Prepared from 5-bromo-2-methylaniline using Procedure K. Yield 88%. 'H NMR (400
MHz, CDCls) 3 13.20 (bs, 1H), 8.10 (d, 1H), 7.76 (m, 1H), 7.72 (dd, 1H), 7.24 (dd, 1H).



20

25 114 8 March 2007 Exanple 91:

N-((3R) - 1- Azabi cvcl o(2. 2. 2] oct-3-yl)-1H

i ndazol e- 7- car boxam de. 1H | ndazol e-7-carboxylic acid
Ch"N H 5 CO2H Prepared from 2-am no- 3-net hyl be '
acid using procedure M Yi5e1d 5.86 g (94%. 'H %ﬁ%r&zom
(500 MHz, DVMBO-d6) 5 13.20 (bs, 2H), 8.23 (s, 1H),
8.08 (dd, 1H), 8.00 (dd, 1H), 7.25 (dd, IH); M
(APCl) mz 161 (M - 1). 10

N-((3R) - 1- Azabi cycl of 2. 2. 21pct-3-vl | -i H i ndazol e- 7- car
boxamde N ONN H 15 Prepared from

1H i ndazol e- 7- carboxylic acid using Procedure A Yield
50%@-TuithaAulefs-caChBOAN 26d 8. 15 (s, 1H), 7.97 (dd, J= 7.5,
7.8, 2H), 7.21 (dd, J= 7.8, 7.5, 111), 4.30 (m 1H),
3.43 (m 111), 3.06 (mIH, 2.85 (m 4H), 1.95 On,
5H); M5 (El) ink 271(M+ Exanpl e 92

N-((3R)-1- Azabi cycl o(2.2 N

2l oct - 3-vl ) - 1H-i ndazaloge7-€ar foxani de 20
bvdrochloride. NN CIHO H N 115 8 March 2007
Prepared from 1H i ndazol e- 7- car boxyl i ¢ aci d using

3 5 PO Fop iy e Sraglibppgae, Yilfq 400 5Hng oo
| HMHZ,DMEO(HG 13124 (bs, 2H), 8.20 (d, 1H), 8.19 (m, 1H), 7.87 (dd, 1H), 7.70 (dd,
1H); “C NMR (125 MHz, DMSO-dq) § 167.53, 139.32, 133.43, 128.23, 125.08, 120.47,

120.45, 112.10; MS (APCI) m/z 161 (M*-1).

10 N«((3R)-1-Azabicvcle[2.2.2]oct-3-y1)-1H-indazole-6-carhoxamide.

A N
N N
0 H

Prepared from 1H-indazole-6-carboxylic acid using Procedure A. Yield 50%. 'H NMR
15 (CD;0D) 8 8.11 (s, 1H), 8.06 (s, 1H), 7.83 (d, J= 8.4, 1H), 7.60 (d, /= 8.4, 1H), 4.24
(m, 1H), 3.35 (m, 1H), 2.97 (m, 5H), 1.92 (m, 5H); MS (BI) m&z 271(M" + ).

Example 86: N-((35)-1-Azabicyclo]2.2.2loct-3- 1H-indazole-6-carboxamide,

ﬁ(]? oA N
N N’
5 H

Prepared from 1H-indazole-6-carboxylic acid using Procedure A. Vield 50%. 'H NMR
(CDsOD) 8 8.11 (s, LH), 8.06 (s, 1H), 7.84 (d, J= 7.8, 1H), 7.60 (d, J=7.8, I H), 4.22
(m, 1H), 3.41 (m, 1H), 2.96 (m, SH), 1.92 (m, SH); MS (EI) m/z 271(M" + 1.
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= 8.0, 7.5 |H, 4.59 (m 111), 3.89 (m 1H),

1H), 3.40 (m 4H), 2.44 (m 1H),

(m 2H), 1,96 (m 1H);

3-vil -1 Hindazol e-7- car boxam de.

3.55 (m

2.30 (m 1H), 2.12

M5 (APCl) ralz 271 (M+ 1). s
Exanpl e 93: N-((351-1-Azabigycl of 2. 2. 2| oct

8 Margp 2007

N O HN 10 Prepare

from 1H i ndazol e- 7-carboxylic acid using Procedure A
Yield 50% 'H NUR (CD30D) 5 8.16 (s, 114), 8.05 (dd,
J=6.6, 0.9, IN, 7.21(dd, J= 0.9, 7.5, U1),
4.48 (m 111), 3.62 (in, 1H),
3.20 (m1H), 3.10 (m 4H), 1.95 (m 5H); M (El) mz

(dd, J= 7.5, 6.6, |H),

271(Mt+ 1). 15 Exanpl e
A\ A

71% 'H NVR (500 NHz,
J= 7.5, 111), 8.14 (d,
8.0, IH, 4.59 (m 1H),

3.40 (m 4H), /2. 44 (m
214), 1.96 :
180-188C. 116 8 Markh

Materials: Rat Brafn:
56004-2 5 Protease i nhi

94: N-((35)-I
| AL Q.

CD30D) S 8.61 (s, 1H),
J= 8.0, 111), 7.44 (t,

) 1] mdgﬁlle-G-

agecyl i ¢ acid using Procedure C. Yield

7.21

8.32 (d,
J =

.89 (m 111), 3.55 (m 1H),
N2 30 (molH), 2.12 (m

07 |Ex@npl & 957"
Pel - Freez Bi ol ogi cal s,
bitor cocktail tablet:

z 27,:‘!\56M +1); mp.

PM MLA bi ndi ng

CAT No.
Roche,

CAT No. 1697498 Menbrane preparatiogn 10 Rat brains in,
2 &repared fpmy-(@R)-1eeabieyslef2 3. Zoet-RiyBri-tiesiod 1irindpzelp-Srearheeam
| Ribth®ProBédurd NEicld 28 %. LC/MS (EI) £z-4.17 min, m/z 353 (M* + 1).

Example 88: N-(1H-Indazol-6-y}-1-azabicyclof2.2.2]oct-3-vlcarboxamide,

0
\
H H

Prepared from indazole-6-y1 amine using Procedure E. Yield 30%. 'H NMR (CDsOD:) §
8.18 (s, 1H), 7.92 (s, 1H), 7.62 (m,1H), 7.62 (m,1H), 3.64 (1, LH), 3.30 (m, 5H), 2.40
(m, 1H), 1.90 (m, 5H); MS (BI) m/z 271 (M* + 1),

Example 89: N-((3R)-1-Azabicyclo[2.2.2]oct-3-vI)benzothiazole-7-carboxamide

hydrechloride.

1,3-Benzothiazole-7-carboxylic acid.

N

COH
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tabl et per 50 m,) were honobgenized with a polytron
for 10 sec at setting 11, then <centrifuged 10 mn at
1000 g, 4 C. The supernatant was centrifuged again for
20 mn at 20,000 g, 4 C pell ets were resus

in binding buffer (200 nM H—‘?SHCI 20 nmM HEPESE%GI\?)is};éﬁjzoo7
7.5, 144 MM NaCl, 1.5 mMMKCl, | nM MgSH4, 2 nmM CaCl2,
0.1% 15 (wv) BSA) and stored nenbrane prep at -80 C
For saturation assay, the 200 | assay m xture in

bi ndi ng buffer contains 200 pg of nenbrane protein,
0.2 to 44 nMof [3H MA. The nonspecific binding was
defined wusing 1M MLA. Conpetition assay was carried

i . . i | f
gﬁi ot rom & 5 Aok iy ey 082 7309800 pp
2 ( z, DMB@rdsh& 7. @ tJeel7.6i HH, 8OBRAf J + 7,eH)ps. 2 @aked, 1H), 9.51

. . g VED ¢ ; T
b L 1 s, o M QT L 10 P T i

bi ndi ng buffer and thr, radioactivity was counted

or specifically described reactants and/or operating
conditions of this invention for those used in the

precedi ng exanpl e§. Vni I i nvention has been
illustrated wit efpe he production and of 30
particul ar conpo ¢S, bt i,<ébparent that variations

and nodifications of the invention can be nade
W t hout departing fromthe spirit or scope of the

B A T bR
(500MHz, DMSO-de) 5 1.71-1.75 (m, 1H), 1.92-1.96 (m, 2H), 2.18-2.26 (m, 2H), 3.17-
3.25 (m, 3H), 3.45-3.66 (m, 3H), 4.44 (d, J=6, 1H), 7.69 (t, /= 8, 1H), 8.28 (d, /=8,
1H), 8.54 (d, /=8, 1H), 9.37 (d, /= 6.5, 1H), 9.49 (s, 1H), 10.88 (bs, 1H); MS (E) m/
288 (M + 1.

Example 90: N-{(3.5)-1-Azabicvelof2,.2,2]oct-3-vhbenzothiazole-7-carboxamide

hydrochloride.
At O
N
N 3]

CiH O sS4

Prepared from 1,3-benzothiazole-7-carboxylic acid using Procedure C, '"H NMR
(500MHz, DMS0-ds) 8 1.71-1.75 (m, 1H), 1.92-1.95 (m, 2H), 2.17-2.26 (m, 2H), 3.17-
3.24 (m, 3H), 3.44-3.55 (m, 2H), 3.60-3.65 (m, 1H), 4.44 (d, J=6, 1H), 7.69 (t, J= 8,
1H), 8.29 (d, /=8, 1H), 8.53 (d, /=8, 1H), 9.36 (d, /= 6.5, 1H), 9.48 (s, 1H), 10.87 (bs,
2H); MS (EI) m/z 288 (M'*+1). |



AXAAA (I)y (rr)y (rrr)y (1vy wherein Ais an

i ndazol yl , benzot hi azol yl, or isobenzothiazolyl group
according to subfornulas (a) to (c), respectively,

a) ' N W R2S (b) s tN>C a N

i(s)OorS; R is H F, CI( ) 16? (] m%ro NI—éaﬁamR(zom
al kyl having 1 to 4 carbon atonB fluorlnated al kyl
having | to 4 carbon atons, cycloalkyl having 3 to 7
carbon atons, cycloal kyl al kyl having 4 to 7 carbon
atons, al koxy having 1 to 4 carbon atons, cycl oal koxy
having 3 to 7 carbon atons, cycl oal kyl al koxy havi ng 4
to 7 carbon atons aIkyIth|o havi ng 1 to 4 carbon

Y 10420
having 2 to 4 carbon atons, nonoalkylan1no haV|ng 1

tcnﬂqggﬁ@ﬁnha&gﬁ§¥£ﬂ%flkylan1no wherei n each al ky

group I ndependenilTy has 1 to 4 carbon atons, Ar or
Het; 118 8 March 2007 R2 is H, alkyl having 1 to 4

carbon atons, cycl oal aV|ng 3 to 7 carbon atons,
or cycl oal kylal kyl hg Jo % to 7 carbon atons;

N

H

5 COH
Prepared from 2-amino-3-methylbenzoic acid using procedure M. Yield 5.86 g (94%).
"H NMR (500 MHz, DMSO-ds) 5 13.20 (bs, 2H), 8.23 (s, 1H), 8.08 (dd, 1H), 8.00 (dd,
1H), 7.25 (dd, TH); MS (APCI) m/z 161 (M" - 1).
10

N-{(3R)-1-Azabicyclo[2.2.2]oct.3-yl)-1H-indazole-7-carboxamide,

A

N--
HoN

15 Prepared from 1H-indazole-7-carboxylic acid using Procedure A. Yield 50%. ‘H NMR
(CD;0D) 3 8.15 (s, 1H), 7.97 (dd, /= 7.5, 7.8, 2H), 7.21 (dd, J = 7.8, 7.5, 1H), 4.30 (m,
1H), 3.43 (m, 1H), 3.06 (m,1H), 2.85 (m, 4H), 1.95 (m, 5H); MS (BI) msz 271(M* + 1).

N-1H-indazole-7-carboxamide

20 hydrochloride.



RB3isH F d, Br, I, OH CN nitro, NH2, alkyl

having 1 to 4 carbon atons, fluorinated al kyl havi ng

1 to 4 carbon atons, cycloal kyl having 3 to 7 carbon
atons, cycl oal kyl al kyl havi 4 to 7 carbon at OMg y1arch 2007
al koxy having 1 to 4 carbon ~atons, cycl oal koxy havin

3 to,7 carbon atons, cycloalkylalkoxy having 4 to 7
carbon atons, alkylthio having 1 to 4 carbon atonmns,

fluorinated al koxy having 1 to 4 carbon atons,

hydr oxyal kyl having 1 to 4 carbon atons, hydroxyal koxy
having 2 to 4 carbon atons, nonoal kyl am no having 1
to 4 carbon atons, dialkylamno wherein each al kyl

gr Brepared i@ encimbbm-'fmaﬁmﬂyﬁe acla C&P&Be@}mw;ezﬁm%r "HNMR

navoRdEe EB0apghis Hbha? (7 rac, tkeds At Al g e
1 £8.047.5 A ONS B mqh,o&t)lsy Is5 A VIEN S 4b (§1p4171) oak e,

ARG & ?@ %§5 PPt sl ohEn s BHERP B0 i g

53 to 7 carbon atons, cycloal kylal koxy having 4 to 7

r S ] l1to 4 carbon at ons,
f | HEAmBe 931 N- Lzazaoicyclol2.3.2 1ogt-3-y1) 1 H-indazole-Frea boxamide.
hydroxyalkyl haV|ng 1 to 4 carbon atons hydroxyalkoxy
having 2 to 4 carbon atons nonoalkylan1no having 1
to 4 carbon atons, d| kyéii wherei n each al kyl
group i ndependen j4 carbon atons, Ar or

Het; R5 is H, F, Br N CN, nitro, NH2, alkyl
having | to 4 carbon atonsH Nfluorinated al kyl havi ng
1 to 4 carbon atons, cycloal kyl having 3 to 7 carbon
atons, cycloal kyl al kyl having 4 to 7 carbon atons,

10 al Beepayed !t 11 inladoRe-Acdby: x?ﬁ\ﬂa PRI Drodedirh gatiswsow amm

3 C 0 cycl oal kyl al’koxy havin

AEDADEFE IR0, BOREDS (AR 1D P B e s 21 (04

f 11+07.5,r66, ¢H), al48 @y 1 EDAY 60 @n, 10,32 boYo g4, AFS, 1.

g }B?WS’E%J"”? o A2 2 ! .92 o s
ﬁg%ﬁz rbon atoms, monoal kyl ani no havi ng 1

to 4 carbon atons, dlalkylan1no wherei n each al kyl

20

a@g mhhdh S unsubstltuted or substltutéd one or
nore tines by alkyl having 1 to 8 carbon atons, al koxy
having 1

LA

CiH N

Prepared from 1H-indazole-7-carbaxylic acid using Procedure C. Yield 71%. 'H NMR
(500 MHz, CDs0D) & 8.61 (s, 1H), 8.32 (d,/="7.5, 1H), 8.14 (d, /= 8.0, 1H), 7.44 (t, J
= 8.0, 1H), 4.59 (m, 1H), 3.89 (m, 1H), 3.55 (m, 1H), 3.40 (m, 4H), 2.44 (m, 1H), 2.30
(m, 1H), 2.12 (m, 2H), 1.96 (m, 1H); MS (APCD) m/z 271 (M* + 1); m.p. 180-188°C.



119 8 March 2007 to 8 carbon atons, hal ogen,

di al kyl am no wherein the al kyl portions each have 1 to
8 carbon atons, am no, cyano, hydroxyl, nitro,

hal ogenat ed al kyl having 1,to 8 carbon atons,

hal ogenat ed al koxy havi ng Y to 8 carbon atons, 8 March 2007
hydr oxyal kyl having 1 to 8 carbon atons,

hydr oxyal koxy having 2 to 8 carbon atons, al kenyl oxy
having 3 to 8 carbon atons, alkylthio having 1 to 8
carbon atons, al kyl sul phinyl having 1 to 8 carbon

at ons, al kyl sul phonyl having 1 to 8 carbon atons,
nonoal kyl am no having 1 to 8 carbon atons,

cygkﬁﬁhi@gg,am' mgﬁﬁgﬁ the cycl oal kyl group has 3 to
7 carbon atons and 1's optionally substituted, aryl oxy
wherein the aryl portion contains 6 to 10 carbon

at MAkeri@Rd is optionally substituted, arylthio wherein
the aryl portion contains 6 to 10 carbon atons and is

opt i onakatPraigibst PalFresg Biolagjeals gGA R Poo36p04Ber ei n t he

5 cycl oalBeteasd @itol\@ekidil faBled Cé}{og%jg%m}n@gggﬂ s

10

15

20

25

30

optionally substituted, sulfo,

acyl am do, acyloxy or conbinations thereof; and Het

is a heterocyclic group, which is fully saturated,

pg&ti |ly saturated or fully wunsaturated, having 5 to
10MF PISREE2YPR which at least 1 ring atomis a N, 0

or S atom which is unsubstituted or substituted one
or_nnriﬁ%tnps,b halo%en‘ aryl having 6 to 10 carbon

at ons Tigs {70, va iy YhPE toatsalditi33 ancrosp with preteaserighibitars(one

8 tabl&RP50 Bl oidre hﬁﬁdg@ﬁkm?fra{)ﬁlﬁoh %ord o6&, ag Qirfy 19 ren

cyanq, trifluoronethyl, ni ,  0XO,
moRREIeed Ahmint §000 g °€- Thr Bpermating Wancentrifuged again for 20 min at
dioal i ' oTd
002 omEAE e EhR L Rl s s

p WY HEERES: PR 4151 1A4aoMaYCh 1 omb e El, 1 mdM MpBO,, Rnav€laflj h1%
e bg, i the formof a m xture
R BRRS aﬁmrgﬂgﬁgﬁﬂ% it b O I

of ehantioners racémate, or a m xture of
di astereoners, or can be in the formof a single

enanti g . ingl m?i st er egner., . wherei n when i d

conpou ng ] %JP%P I?E%‘?ym@ff' g’ "d?aﬁsé‘y RS 4 bindigg E"cf'?’ 8?“‘”@?‘%@8 1

Aof membrane protein, 0.2 to 44 nM of [°’H] MLA. The nonspecific binding was defined
using 1 pM MLA. Competition assay was carried out with 2 oM [*H] MLA and a
desirable range of compounds. The assay mixture was incubated at 22 °C for 2 hours,
then harvested with GF/B filter presoaked with 0.3% PEI in binding buffer using Tomtec

harvester. The filter was washed three time with binding buffer and thg radioactivity was
counted with Trilux.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this
invention for those used in the preceding examples.

While the invention has been illustrated with respect to the production and of
particular compounds, it is apparent that variations and modifications of the invention can
be made without departing from the spirit or scope of the invention.



attached via its 3, 4, or 7 position, the

benzot hi azol yl group of group Ais attached via its 4

or 7 position, or the isobenzpthiazolyl group of sgmausp 2007
Ais attached via its 3, 4, or 7 position. 120 8

March 2007 2. A conpound according to claim1, wherein
said conmpound is of fornulas la, Ib, le, If, li, Ij,

Ik, or lo: NNXNN-~\ N 4 \N1 NN2 NR NRz

NRz X % (la) (Ib) (le) X3 N 3 N~RS NI/ SSRs SN
Oldims(1i) x a XNNNN a~\NaNS / SSNX

(rj) (1 k) (lo) 3. A conpound according to claim1,

wher eln saixdcGRpoumd e Foin@bs f o1, Myl gk e to 110: 121 8

Mar ch 2007
N N N N
X
N—( N
H y H \
A A

H H
N N
\ \
A A
) (N (1) (IV)
wherein
A is an indazolyl, benzothiazolyl, or isobenzothiazolyl group according to
subformulas (a) to (¢), respectively,
N\
(@ R N
\R2
S
(b) = />—R5 or
N
\N
4
(c) N
S
X isOors;

R! is H, F, Cl, Br, I, OH, CN, nitro, NH3, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to
4 carbon atoms, hydroxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2
to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino

wherein each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;



4x IXNX NHNHNH \NI-\N+) NNN R R R

(11a) (lib) (Ilc) 11NN XHNRNHNR X (lid)

(1le) XX NHNHs / Ns AI¥XtR5 ~R (11f) (I1g)s3mdch 2007
CN\}-Rs CN}-Rs N/ SSXHYH (Ilh) X (Ili) X N/X

X NHNHNH a\Na~\Na/ S/ S(Ili) (11k) (11m

R? is H, alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 catbon

atoms, or cycloalkylalkyl having 4 to 7 carbon atoms;

R? is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to
4 carbon atoms, hydroxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2
to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino

wherein each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;

R* is H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to
4 carbon atoms, hydroxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2
to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino

wherein each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;

R’ isH, F, C], Br, I, OH, CN, nitro, NH, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon
atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon
atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, alkylthio having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to
4 carbon atoms, hydroxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2
to 4 carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino

wherein each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;

Ar is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or

substituted one or more times by alkyl having 1 to 8 carbon atoms, alkoxy having 1



122 8 March 2007 4 4\ ~-NN~\ \N NSS X
(I''n) (110) 4. A conpound according to claim
wherein said conpound is of frrnula Illa to
NNN NR2 NR2\R2 (Illa) (Il'lb) (Illc) 11

~\V N NNR2 NNRz (Illd) (Ille) NN NN 3 N53
N>-RS\> RS S (IlIlf) (111g) 123 8 March 2007 3

H NH X
1
I

| 8:Md¥chl 2007
N~\ NN

to 8 carbon atoms, halogen, dialkylamino wherein the alkyl portions each have 1 to
8 carbon atoms, amino, cyano, hydroxyl, nitro, halogenated alkyl having 1 to 8
carbon atoms, halogenated alkoxy having 1 to 8 carbon atoms, hydroxyalkyl having
1 to 8 carbon atoms, hydroxyalkoxy having 2 to 8 carbon atoms, alkenyloxy having
3 to 8 carbon atoms, alkylthio having 1 to 8 carbon atoms, alkylsulphinyl having 1
to 8 carbon atoms, alkylsulphonyl having 1 to 8 carbon atoms, monoalkylamino
having 1 to 8 carbon atoms, cycloalkylamino wherein the cycloalkyl group has 3 to
7 carbon atoms and is optionally substituted, aryloxy wherein the aryl portion
contains 6 to 10 carbon atoms and is optionally substituted, arylthio wherein the
aryl portion contains 6 to 10 carbon atoms and is optionally substituted,
cycloalkyloxy wherein the cycloalkyl group has 3 to 7 carbon atoms and is
optionally substituted, sulfo, sulfonylamino, acylamido, acyloxy or combinations

thereof; and

Het  is a heterocyclic group, which is fully saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atomis a N, Oor S
atom, which is unsubstituted or substituted one or more times by halogen, aryl
having 6 to 10 carbon atoms and is optionally substituted, alkyl having 1 to 8
carbon atoms, alkoxy having 1 to 8 carbon atoms, cyano, trifluoromethyl, nitro,
0x0, amino, monoalkylamino having 1 to 8 carbon atoms, dialkylamino wherein

each alkyl group has 1 to 8 carbon atoms, or combinations thereof; or

a pharmaceutically acceptable salt thereof,

wherein in each case the compound can be in the form of a mixture of enantiomers
such as the racemate, or a mixture of diastereomers, or can be in the form of a single

enantiomer or a single diastereomer,

wherein when said compound is of Formula I the indazolyl group of group A is
attached via its 3, 4, or 7 position, the benzothiazolyl group of group A is attached viaits 4
or 7 position, or the isobenzothiazolyl group of group A is attached via its 3, 4, or 7

position.



(11 NNNNN
(1 1k) (I'fm 4
onmpound accosdidigh 2007
s of formula WA to

R2 Rz (lva) (1Vb)

Il M> N RS\>R NSSN (lllh)
a~~N4~N4Q,N / SS(Illj)
NN NSS N((IlIn) (Illo)i2d6. Ac
claim1, wherein said conmpoun
No: NNN NHNHNHN NNNN
(I'vc) 124 8 March 2007 1 1

N
N
\

t di
R2

2. A compound according to claim 1, wherein said compound is of formulas

Ia, Ib, Ie, If, Ii, Ij, Ik, or Io:

DNR b ‘
X
N N N \,N
N
1 b\ A\ \
tN ! ,N N R2
N N
‘RZ ‘Rz X
(1a) (Ib) (le)

A
X
N
3 \>__R5
S
I|) X

(If)
N
4
N
LN?Q )
N S
4 N
S N
X
(1) (k) (lo)
3. A compound according to claim 1, wherein said compound is of formula Ila

to Io:



NNN HNRN-2NHR (IVd) (IVe)/ NNNHNH 3 N5
4::CN>R5 \>RS S (IVf) (IVg9) 3 3 N>-RS N>-R kN

s SS HH (IVh) (IVi) NHNd NH a ~ ~\N 4 ~ ~pNmarch 2007
"\ N SSS(IVj) (IVK) (IV\) 44~~CNN N>SS
HNH (1Vn) (IVo)

g, chy dhe
IS v

(l1a) (Ib) (Illc)
SN &\ﬁ;f
¥ H
(lid) (Ile)
X X
NH NH

N 3 N\ 5
3 \>__R5 S>—R
S

(11f) (llg)

b o B

(Ilh) X iy

C dy g A
o e o

1 (I1k) (Ilm)



125 8 March 2007 6. A conpound according to Formul ae

" - IV: N i Nk OHHNNHN HAOAAA (1)
(rr)y (rert)y (rve)  wherein #2i s an i ndazolyl ors March 2007
benzot hi azol yl according to subforrmulas (a) to (b),
respectively, (a) ' / Nor N R Z (b) 4X) RLis H,

F, d, Br, I, OH CN nitro, NH2, alkyl having 1 to 4
carbon atons, fluorinated alkyl having 1 to 4 carbon
atons, cycloal kyl having 3 to 7 carbon atons,

cycl oal kyl al kyl having 4 to 7 carbon atons, al koxy

having 1 to 4 carbon atons, cycloal koxy having 3 to 7
carbon atons, alkylthio having 1 to 4 carbon atons,

fl uori nat ed alkoxy having 1 to 4 carbon atans,
hydr oxyal kyl
having 2 t
to 4 carbo
group i ndepende g

Het; R2 is H, aliky haV|ng 1 to 4 carbon
cycloalkyl haV|ﬁg 3 to 7 carbon atons,

cycl oal kyl al kyl haNhng 4 to 7 carbon aton?ﬂo)

4. A compound according to claim 1, wherein said compound is of formula

IIIa to Ilo:

(llid) (lle)

() (llig)



126 8 March 2007 R3is H F, d, Br, I, OH CN, nitro,

NH2i al kyl having 1 to 4 carbon atons, fluorinated

al kyl having 1 to 4 carbon atgs, cycloal kyl havengr@h 2007
to 7 carbon atons, cycloal kylalkyl having 4 to 7

carbon atons, al koxy having 1 to 4 carbon atons,
cycl oal koxy having 3 to 7 carbon atons, alkylthio

having 1 to 4 carbon atons, fluorinated al koxy havi ng

1 to 4 carbon atonms, hydroxyal kyl having 1 to 4

carbon ato hydr ggyal koxy having 2 to car bon

at oms, non RS,
di al kyl a Py
has 1 to yl

group cont ai ni
unsubstituted or substituted one or noide ' tines by

al kyl having 1 to 8 carbon atons, al koxy,, . having 1 to
8 carbon atons, hélllbyen, dial kyl ami no mﬁ@?ein t he

al kyl portions each have 1 to 8 carbon atons, am no,
cyano, hydroxyl, nitro, halogenated alkyl having 1 to
8 carbon ato hal ogenat ed koxy having 1 o8

car bon at oms, dr oxyal kyl ing 1 to 8 car at ons,
hydr oxyal koXy having 2 to on atons, a | oxy
having 3 to carbon atons; al thio having 1™ o 8
carbon atons, al kNSul phinyl havingl1l to 8 carb

atons, al kyl sul having 1 to ons, 4 N
monoal kyl ami hg 1to38 t O, N
cycl oal kyl am n &in the cyclo foup has 3 toO S

7 carbon atons and is optionally substituted, aryl oxy
wherein the arydportion containgyfkyto 10 carbon Him
atons and is opé?dﬁally substitutgd,) arylthio wheré n )
the aryl portion contains 6 to 10 carbon atons and is
optionally substituted, cycl oal kyl oxy wherein the

cycl oal kyl group has 3 o 7 carbon atoms and s

optionally subspitutedh sul fo, sulfonylam no
i al i ons t heredf ;
i Nfully s t
X S

acyl am do, ac
a heterocycl
partial |y saturat

N
(Ilin) (o)
5. A compound according to claim 1, wherein said compound is of formula
IVato IVo:
) &\“ LNE'M\
NH NH NH '
N N N,
\R2 \R2 R



unsaturated, having 5 to 10 ring atons in which at

least 1 ring atomis a N, Oor S atom which is
unsubstituted or substitutedizane or nore tinmes by march 2007
hal ogen, aryl having 6 to 10 carbon atons and is
optionally substituted, alkyl having 1 to 8 carbon

atons, al koxy having 1 to 8 carbon atons, cyano,
trifluoronmethyl, nitro, oxo, am no, nonoal kyl am no

having 1 to 8 carbon 127 8 March 2007 atons,

di al kyl agi no whgtei n each al kyl grouppfias 1 to 8

conbi nati ons thgreo

phar cal bl e salt einin
each c he ca , S@ an be i plof /2 m xture
of enantio N stch ot he rac a ﬁ*&;ure of

di ast ereoners,Hor can B in the form N&isiﬁﬁle
enantioner or a single diastereoner, wherein when said
conmpound is of(l¥#dynula I' and Ais an“V@gazolyl group
of subformufa (a), it is attached to‘thé renai nder of
the conpoungylvia its 3, 4 or 7 sition, and when
said conmpdund s of Fornmula I’ Ais a

benzot hi azol y up of subfor it is
attached to the réeN d via its 4 or
7 position. 7. A 4

poygnd according to

wherein said g® i |?r_ 5 f or mul a RT3 RT,
or 1'i: OO 5 NR2 NR2 N O ap (1'b)
(I'e) OaNN N
(IVf) (IVg)
3 3
N N
s S
N S S
H N
H
(IVh) (Ivi)
&Mﬂ\ &Mf\
NH NH NH
S S S
(IVj) (IVK) (IVm)
4 4
N
DR‘; b\/iﬂ \,N
N S S
H NH

(IVn) (IVo)



&N R3 >S SN OO0f) (I") 128 8 March 2007 8. A
conpound according to claim®6, wherein said conpound

is of formula Il1"ato Il1"i:12Z0 N %N p NH NH N&l MddcN 2007
NNNN ZRZRz (Il"b) (Il"c) (I 1'a) \IN NNOH

\' N2NHRz O (I 1'd) (I 1'e) OO NHNH 3 N3 M\

S S(I 1,~(11"9)

6. A compound according to Formulae I’ - IV”:

dkﬁ“f ’ &%f dk‘ﬁ“\A DNK“

H H
N N
\ \
A A
" (1" (1) (IV")
wherein
A is an indazolyl or benzothiazolyl according to subformulas (a) to (b),
respectively,
N\
@ R N or
N
\R2
S
0) R )
N

R! is H, F, Cl, Br, I, OH, CN, nitro, NH», alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7
carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1
to 4 carbon atoms, cycloalkoxy having 3 to 7 carbon atoms, alkylthio
having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to 4 carbon atoms,
hydroxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2 to 4
carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino

wherein each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;

R* is H, alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon

atoms, or cycloalkylalkyl having 4 to 7 carbon atoms;



3 d- M>N NSS OHH (Il"h) O (I'l"i) 9. A
conpound according to claim®6, wherein said conpound

is of formula Ill'"ato Il1"h26129 8 March 2007 N hhddh 2007
\N 1\N14)::N / N/ NR,R Rz (111'a) (I11'b)
(I11'c) 11 N~\~\ NN NNRN/ NR (I Il'd)
(111'e) NNN >3 N 3 /N\WW \ S Cs, (I I I'f)

(111,9) 3

R} 1s H, F, Cl, Br, I, OH, CN, nitro, NH,, alkyl having 1 to 4 carbon atoms,
fluorinated alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7
carbon atoms, cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1
to 4 carbon atoms, cycloalkoxy having 3 to 7 carbon atoms, alkylthio
having 1 to 4 carbon atoms, fluorinated alkoxy having 1 to 4 carbon atoms,
hydroxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having 2 to 4
carbon atoms, monoalkylamino having 1 to 4 carbon atoms, dialkylamino

wherein each alkyl group independently has 1 to 4 carbon atoms, Ar or Het;

Ar is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 carbon atoms, alkoxy
having 1 to 8§ carbon atoms, halogen, dialkylamino wherein the alkyl
portions each have 1 to 8 carbon atoms, amino, cyano, hydroxyl, nitro,
halogenated alkyl having 1 to 8 carbon atoms, halogenated alkoxy having 1
to 8 carbon atoms, hydroxyalkyl having 1 to 8 carbon atoms,
hydroxyalkoxy having 2 to 8 carbon atoms, alkenyloxy having 3 to 8 carbon
atoms, alkylthio having 1 to 8 carbon atoms, alkylsulphinyl having 1 to 8
carbon atoms, alkylsulphonyl having 1 to 8 C atoms, monoalkylamino
having 1 to 8 carbon atoms, cycloalkylamino wherein the cycloalkyl group
has 3 to 7 carbon atoms and is optionally substituted, aryloxy wherein the
aryl portion contains 6 to 10 carbon atoms and is optionally substituted,
arylthio wherein the aryl portion contains 6 to 10 carbon atoms and is
optionally substituted, cycloalkyloxy wherein the cycloalkyl group has 3 to
7 carbon atoms and is optionally substituted, sulfo, sulfonylamino,

acylamido, acyloxy or combinations thereof; and

Het is a heterocyclic group, which is fully saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom, which is unsubstituted or substituted one or more times by
halogen, aryl having 6 to 10 carbon atoms and is optionally substituted,
alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 8 carbon atoms, cyano,

trifluoromethyl, nitro, oxo, amino, monoalkylamino having 1 to 8 carbon



N (111'h) (1119) 10. A conpound

CNN>\V\ NSS

cI aim6, wherein said conpound is of
to
N

according to

formula 1V a IV'i: 130 8idarch 2007 N N N Nel métch 2007
NH \NIT \NN R NRR NR2 (IVa) (IVb) (IVec) N
l  NNNI j NNHRZ NHRz (IVd) (IVe) NNNHNH
sNN>s\ N> S S(IVf) (IV9 33 CNCNNHHH

atoms, dialkylamino wherein each alkyl group has 1 to 8 carbon atoms, or

combinations thereof; or

a pharmaceutically acceptable salt thereof,

wherein in each case the compound can be in the form of a mixture of enantiomers
such as the racemate, or a mixture of diastereomers, or can be in the form of a single

enantiomer or a single diastereomer,

wherein when said compound is of Formula I' and A is an indazolyl group of
subformula (a), it is attached to the remainder of the compound via its 3, 4 or 7 position,
and when said compound is of Formula I' and A is a benzothiazolyl group of subformula

(b), it is attached to the remainder of the compound via its 4 or 7 position.

7. A compound according to claim 6, wherein said compound is of formula

I’a, I'b, I'e, I'f, or I'i:

(I'v) (I'e)

(') (I')




SS''S> (IVh) (IVi) 11. A conpound according to any

one of claims I to 10, wherein R is H F, d, Br,

2-t hi ophenyl, 3-thiophenyl, Bduryl, or phenyl. &2var&h 2007

compound according to any one of clainms 1 to 11,

wherein R2 is H, nethyl, 2-thiophenyl, 3-thiophenyl,

3-furyl, or phenyl. 131 8 March 2007 13. A conpound

according to any one of clainms 1 to 12, wherein R3 is

H F, d, Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, or

phenyl8 14 A dorapoprusdoriteptadilagn 60 vawryein ssidafonglomndss of formula
to 13, wherein RLis H F, d, Br, nethyl, nethoxy,

Hraﬁ)rﬁlrﬁo 15. A conmpound accor di ng to any one of

clains 1 to 14, wherein R2 is Hor nethyl. 16. A

conmpound according to any one of claims 1 to 15,

wherein, N\and R3 is H, d, Br, nethylly\ nethoxy, or

am no. A €bnmpound Rlor di My to an of Qlains 1

to 5, R4 is HLANQ/ Br, 2-t

3-t hi ophenyl, uryl, phenyl ,qur met hoxy. 18. H
conmpound accor g to any one clains 1 to 5 17,
wherein 4 19. A conp, cording tgscl N
17, wh iN H F, ,Nhi ophenyl, N'N

3-t hi ophe , B]-furyl or ph Is H nmethyl; \ 5
2-t hi ophenyl 3Rehi ophenyl 3-f arFﬁ or phenyl, and
R3is H FII'&g, Br, 2-thi oph(alﬂb] 3-t hi ophenyl ,(!I'c)
3-furyl, or phenyl . 20. A conpound according to claim
18, wherein Rl is H,1F, d, Br, 2- thi ophenyl

3- t hi ophenyl or phenyl, R2 is HR met hyl ,

3-furyl, .
1, V\herel n said ound | §2sel ected fr oy
N- ((3R) - 1- Azabi gycTo[ 2. 2. 2] oct - 3-yl ) benzdf NHsothl azol
e- 3- car boxani de, O

(II'd) (Il'e)

0O 0

(1) O (1)

9. A compound according to claim 6, wherein said compound is of formula

II’a to HI™i:



N-((3S)-1-Azabicycl o] 2. 2. 2]

oct-3-yl)benzo[ d]i sot hi azol e- 3- car boxam de,

N-(1- Azabi cycl o[ 2. 2. 2] oct-3-yi9 -1 8 March 2007
H i ndazol e- 3- car boxami de,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 1H-i ndazol e- 3- car
boxam de,

N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-1Hindazol e- 3-car
boxam de, 1-Methyl-I|H 1 ndazol e- 3-car boxam de,
icyclo[2,2,2]ogt-3-yl, (R

| H 1 ndazol e- 3- gar boxam de,

N 1- az@® ycl o[ 2, 2, 2}Yoctt33-yl, 132 8 h 2007 (9S)

1- Meth I ndazol e- 3=carphoxam de,

N-1-aza-bic o[ 2, 2, 2] oct - N

N-((3R)-1-4 ablcyclo[222]oct 3-yl)- 5(brorm)

I sot hi aag ar boxam d 1 N
- Azabi cy ¢ 2] oct - 3- th'axy) benzo N

[ d] i sot hi aZol e*3car boxam de, ™ N- (z3R)- 1 R?

- Azabi cycl bz 2R2] oct-3-yl)- a lf))roﬁ%) 1
H i ndazol e Bar hoxani de, I

N-((3R) - - Azabi g cI o[ 2. 2. 2] oct - 3- yI)

H i ndazgyje- 3
- Azabi €y [2. 2.[p
H i nda - carhoxamile,
[2.2.2] oct-B—Yyl) y
arboxam de, N-((3R)-1-Azabicyclo [2. ]
oct-3-yl)-5-(thiophen-2-yl)-1

H i ndazol e- 3- Cﬁﬂﬁgxam de, ll'e

N-((3R)-1- AzAbi cycl o[ 2. 2. 2] oct - 3yl ) - 5- (t'hi ophen-3-yl)
-1 Hindaz 3- car boxam de, 3S) - 1- Azabi cycl o
[2.2.2] oc- I)-5-(brorm)be

[d]isothiazol e-
[2.2.2] oct-3-yl)
[d]isothiazol e-3-
[ 2.
ar

- car boxam de, S) 1- Azabi cycl o
2.2 ] o ct

- et hoxybenzo
xani de, N-((3®|1>cycl 0
5- Pbr o) -
boxami de, S

N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)- 5 {II' an- 3 yl)-1
H-indazol e- 3- car bgiefiyi de, N-((3S)-

- Azabi cycl q[ 2. 2. 2] o%t 3-yl)-5- (phenyl) 1

H i ndazol e-I8- car boxan de, N-((3 S)-,1

- Azabi cy ‘
1H i ndaz ,
N ((3S) - 1- Azalf 7 2] oct - 3- - (THf opSen- 3-yI)
-i Hi ndazol e- 3-car boxam de, N ((3R)-
- Azabi cycl o 2. 2. 2] oct - 3-yl ) - 6- br onbbenzo[ d] i sot hi azol e
- 3- car boxani de,  (||'h) (111)

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- cycl opr opy! benz
o[ d] i sot hi azol e- 3- car boxam de,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(2-fl uor ophenyl

benzq| d isothlazole 3-
) 1[). ] A compound according to claim 6, wherein said compound is of formula

IVato IV’'i:



carboxam de, N ((3R)-1-Azabicyclo [2.2.2 ] oct-3

-yl)-6-(3 -fluorophenyl)benzo [d] isothiazol e- 3-

car boxam de, 130 8 March 2007
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(4-fl uorophenyl

) benzo[ d] i sot hi azol e- 3- car boxam de,

N-((3R)-1-Azabicyclo [2.2.2] oct-3 -yl)-6-(3
-furan-3-yl)benzo [d] i s othiazole-3 -c arboxam de,

N ((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- met hoxybenzol[ d]

I sot hi azpl e- 3- car boxam ge,

N- ((3R) - Azabi cycl o[ 2.4 2] oct - 3-yl ) - 6- rphol i n- 4-vyl

) benz ot hi azol e- r boxam de,

N-((3 icyclo
oct - 3-yl ) 6- phmhyl benzo[ d] i sOdHhi azol e- 3- car boxihi de,

N ((3R) - Azabicyclo [2.2.2

oct - 3- W] Py j di n- 3-y ﬁOth' azolg ox\N
am de,

I\I—((SR)-l-ach cl of 2. 2. 2] oY% 3- 6(pyr|d|n4yI)Bl

enzo[d]iso e 3- car boxa ((3R) - i

- Azabi cycl \UJFS 2.2] oct-3- ylg‘lvg’?(thl ophen- 2- yISIMé%zo
[d] isothiazol e- 3 133 8 March 2007 carboxam de,
N-((3R)-1-Azabicyclo [2.2.2 ] o ct-3

-yl )-6-(t hi ophep?3-yl)benzo [d] isothigdzol e-3 -

N-((3R)-1-
H- i ndazol e- 3- cHr boxani e,
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (phenyl)-l
H-i ndazol e- 3- c@¥Viddxam de, gv-e)
N-((3R) - 1- Azgbi cycl o[ 2. 2. 2] oct - 3x yl ) - 6- (t'hi ophen- 2-yl)
-1H i ndazo] - car boxami de, 5&(«
N-((3R)-1- cycl o[ 2. 2. 2] oct{- 3t W ) - 6- (t hi ophen- 3-yl)
- 1Hi ndazol e- 3- Iﬁgﬁam de, NH
N-((3S)-1-Azabicyc 2.2.2] oct-3-yl)-6ib ormRIenzo
[d]isothiazol e-3-ca b Kam de,
> @ 2] oct - 3-yl )Rﬁ@ oyl benz
o[ d]i sot h| azol e- 3<cs am de, S
N-((3S)-1-Azabicycl of 2. 2 2] oct-3

-yl')-6-(2-fl uoroplereyl ) benzo[ d] i sot hi aZby'8) 3-
car boxam de,

N N N
DHLNb:S? mg

(IV'h) (V')

11. A compound according to any one of claims 1 to 10, wherein R'is H, F, Cl,

Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, or phenyl.

12. A compound according to any one of claims 1 to 11, wherein R’ is H,

methyl, 2-thiophenyl, 3-thiophenyl, 3-furyl, or phenyl.



N-((3S)-1-Azabicycl o] 2. 2. 2]
oct-3-yl)-6-(3-fl uorophenyl)benzo[d]i sot hi azol e- 3-
car boxam de, 131 8 March 2007
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-6-(4-fl uorophenyl
) benzo[ d] i sot hi azol e- 3- car boxam de,
N-((3S)-1-Azabicyclo [2.2.2]
oct-3-yl)-6-(furan-3-yl)benzo
[d]isothiazol e-3-carboxam de, N ((3S)-1-Azabic yclo
[2.2. 2} octa &mpduhdﬁcmﬂxhgwbﬁmém $ftlaimsslotohi2, ahercireR3is H, F, Cl,
- car boxam de S)-1-Azabic yclo [ 2.2.2] oct-3
Bw %‘@R‘%‘?ﬁﬂpﬁﬂhllopwl vriwsylepRhengh i sothi azol a-3-
car boxam de, N-((3S)-1-Azabicyclo [2.2.2]
oct-35yl)- I I dli ' - 3-.car j 1:
¢ ((35( ) Ol yﬁg@f@@%i&}&%@élﬁnﬁ CRMA¥ALSLR! is H, F, C,
8¢,imahyl, hebrdxysi ahifo3- y1 ) benzo [ d]
I sot hi azol e- 3- car boxam de,
N-((3S)-1-Azabicycl o[ 2. 2. 2] oct-3-yl)-6- (pyrl din-4-yl)b_, .
enzo[ d}i sovhrempeundaceanding niyeone of ¢lamey 1 tg 14, wherein R” is H or
o l’fl cyclo[ 2. 2. 2] oct-3-yl)-6-(thiophen-2-yl)benzo[d]i
I6thiazol e- 3- carboxani de, N-((3S)- 1
- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen- 3-yl ) benzo[ d] i
SOt hi 460| eﬁcorﬁﬁﬁﬁﬁ@f@rﬂﬁ} tbl-ahfz%ﬁé of cAZabil @o 16) Whérein, and R® is H,
oct-3 ) - 6- brom)) H i ndazo
FeCh Brompbihmatioy, o imin.
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(furan-3-yl)-1
H i ndazol e- 3-car boxam de, N-((3S)-1-Azabicyclo[?2.2.2]
oct 31yJ ) - @;écnﬂ;gﬁmﬂ)alcdor&mgmdaﬂ;obmaaaﬁhdnarﬂ dédgrein R* is H, F, CI,
- 1 -Azabicycla
B§74 %—tl'go}{heﬁy]@ éﬁbﬁ‘?l’b@w )3[ f“I}’llv-Pél‘?‘FdL?B methoXYcar boxani de,
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(thiophen-3-yl)
-1 Hindazol e- 3-car boxam de, 134 8 March 2007
N- ( ( 3RB- 1- Avadimymbaférding]ioaty Gagbf)claimsdith SxandelTz vheiein R’ is H.
i sot hi azol e- 3-carboxam de, N-((33)-1-Azabicyclo
[2.2.2] oct-3-yl)-7-methoxybenzo [d]
i sot hijgzol e 36ahRRX A 8ing N Cfad®) 17,1 wherein R' is H, F, Cl, Br, 2-
-Azablcyclo 2,2,2]oct-3- ylf 1
Hklopf(tazbl}thlqnhmlh%fmarm qr@henyl R? is H, methyl, 2-thiophenyl, 3-thiophenyl,

Blié-‘i(-?’i %&keéyﬁymszlff glz‘n[ﬁ’e %L%ﬁhﬂ@%g}llgftﬁwpheny}, 3-furyl, or phenyl.

- Aza- bi cycl o[ 2. 2. 2] oct - 3-yl ) benzot hi azol e- 4- car boxani d
€, 20. A compound according to claim 18, wherein R! is H, F, Cl, Br, 2-

thiophenyl, 3-thiophenyl, 3-furyl, or phenyl, R? is H, methyl, 2-thiophenyl, 3-thiophenyl,
3-furyl, or phenyl, and R?is H, F, Cl, Br, 2-thiophenyl, 3-thiophenyl, 3-furyl, or phenyl.

21. A compound according to claim 1, wherein said compound is selected from:
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)benzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)benzo[d]isothiazole-3-carboxamide,
N-(1-Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-3-carboxamide,
1-Methyl-1H-Indazole-3-carboxamide, N-1-aza-bicyclo[2,2,2]oct-3-yl,

(R) 1-Methyl-1H-Indazole-3-carboxamide, N-1-aza-bicyclo[2,2,2]oct-3-yl,



N((3S)- 1 -Aza-bicyclo[2.2.2]oct-3
-yl ) benzot hi azol e- 4- car boxam de,
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oatz 3-yl ) - 1H i ndazol e-s4Megedh 2007
boxam de, N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-
1H i ndazol e- 4-carboxam de, N ( 1
H 1 ndazol - 4-yl)-1-azabi cycl o
[2, 2, 2] oct-3-yl carboxam de,
N- (1- Azabi cycl o[ 2,2, 2]oct-3-yl)-N(1
KiS) nd.&ﬁbyl-lﬁ[-l-ﬂhdableyj -saboxwenide, N- 1 aza-b1cyclo[2 2,2]oct-3-yl,
g&SR) 1- Azabi c cIo[222]o I)b zot hi azol e-7-ca
N g}[-lld@zablqy_cct[ é)l qqtﬁz)ﬁlﬁ)'ﬁc@ Tsothiazole-3-carboxamide,

O A 2 %d”y?’&“%dﬁla%@%ds Spggpemid
%((éﬂl)deAzabhéy(c(ciﬂE)Z 2] dgt@zﬂMSe(bmmD)EHi “Indiipoleet-eBbegkamide,
I(@%%Zlo%@blqyc ? 3??&19 %ﬁg&;%éélggl)egyli &fé}aﬂgé%&i & I?:ocarboxamide

5@5@ RYNLAZDiErcto] 8 Qrzl}&?f%l% (furan—3 Fzsl) 1H-indazole-3-carboxamide,

aza- bi cycl o[ 2, 2, 2] oct

M&ﬂrMI@CM%Qrﬂi@;{{%ﬂ% éheny) 1H-indazole-3-carboxamide,

ghei(ngﬁﬂ &3@/ X lcgl % %%’A%%I gicn¥la-§ (¥h1bphe{1§-y1)-IH-mdazole-S -carboxamide,

W-13#3a- M&Y@cﬁi 2222. é’dt@cyl)3 (Miophen-3-yl)-1H-indazole-3-carboxamide,
1- Aza- bi cycl of %]oct I car%oxam de

DR ((ERY] ﬁdﬁa@biaygloﬁ 2 2{asy-3-yD) % (bromo)benzo[d]isothiazole-3-carboxamide,
:&I\E ’?@?’? ? digizlag ?zél%)[?ﬂ% %&;3 ﬁ)—xln‘}&ﬁ&@f)@ﬁ%‘f&]ﬂsothlazole- 3-carboxamide,

N-@(Bé}—ba&z&bl@bﬁ[zz2]]m{i-)a)-yl(bmfm))(ld{liildhzole—.’,—carboxamide,
N-1H i nda

N-NB3)- g%:gzjsg}qy[d@ﬁgg é;g%s -d)- §T(gggrbgsyé){ﬂHgndazole-?;-carboxamide,
PN @'S) 'TI o cg?l'é)ﬂzz 214RB-y1)-5- heng -1H- 1ndazole—3 carboxamide,

oct 3-yl xam de,
I‘N—l(BlSh-rhd%b[oydlo{/Z 2.2]oct-3-yl)-5-(thiophen-2-yl)- 1H-indazole-3-carboxamide,

]I\bﬂ A@?}’)- . %I%ﬁZ %ﬁ Oct.’a-ﬁ) ¥ (t %p 2ns rrgfl?elH—mdazole- -carboxamide,
ﬁmht&yﬁa&i’o@ 2&]?&%3 - 6L 6r8MmBBBB] FIRothiazole-3-carboxamide,

i ndazol

yl
N-LBR) B+ s3ablicyciv[2.2 2l exst3- B)-rayalopovnytieneo[ dlisothiazole-3-carboxamide,

GOS0l 2 e oraahpssalilbensoldlisothiazole-3-
kameabhi®zol - 4- yl (S)
1- Aza- bi cycl o[ 22]] yl car boxam d
M@ﬂﬂrmwlcyglqﬂ 2 Qqﬁg)’.’, yl) 6 -(3- ﬂuorophenyl)benzo[d]1sothlazole-3-
1?1 cI o[ 2, 2, 2] oct - 3-yl car boxam de,
benzo% I'azol - 4-yl
-f(BR—)ﬁl-Az’achZ}{;R) I2.22]]@cfn}-jﬂ)-)QSl-(@léﬂle»e&piﬁ’&fngﬂl@benzo[d]isothiazole—3-
ot hi azo y
F4W\iCycl of 2, 2, 2] oct - 3-yl car boxani de,

k}@ BRYNL AZMicybiofb 2.2]0ct-3-y1)-6-(3-furan-3-yl)benzo[d)isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-methoxybenzo[d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(morpholin-4-yl)benzo[d]isothiazole-3-
carboxamide,
N-({3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-phenylbenzo[d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-3-yl)benzo[d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-4-yl)benzo[d]isothiazole-3-carboxamide,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-2-yl)benzo[d]isothiazole-3-



(R 1-Aza-bicyclof 2, 2, 2] oct - 3-yl car boxam de,

benzot hi azol -7-yl, 135 8 March 2007 (S)

(1- Aza- bi cycl o[ 2, 2 2] oct - 3-yi133 (1H i ndazol - 3-yl metigtich 2007
-am ne,

(1- Aza- bi cycl o[ 2, 2,2]oct-3-yl)-(1Hindazol - 3-yl net hyl)

-am ne,

(1- Aza- bi cycl o[ 2,2, 2]oct-3-yl)-(1H i ndazol - 4-yl net hyl)
-amine, (R (1 -Aza-bicyclo[2,2,2] oct-3-yl)-(1
thrbodtazidk- 4- vl nmet hyI) amne, (1 -Aza-bicyclo[?2,2,2]

(lgﬁﬁ’%wgl@?ng% étylﬁ‘ﬁ;ﬁé %i@ﬂ&%ﬂ@@}%@ﬁﬁ )

cﬁ%ﬁﬁn
(1- Aza- b| cycl o[2,2,2]oct-3-yl)-(1Hindazol -5-yl met hyl)

Nat(3Rn 1 -Azabicsalalba. 2k fy2)- (Dot B-iidpaala. 3-carboxanide,

N BEF AoV epR 22 58 o 3D Hidipole-Yrabptamice

I\a{lBR 1 Az(aB?c clo[2.2.2]oct-3-yl)-6-(phenyl)-1H-indazole-3-carboxamide,
Az); bi c 5 £ octY)S (]i) fH—I ndazol - 6- yl et hyI)

ﬁﬁﬁ}gl A Lcyglg[ibz ay@p-éfﬂ) Q—(tiu} n—g_xl) )IH(lpdazo e-3-carboxamide,

! (3353%285%"3’8'??@?%83{9@3 iSRS Al canels Rspripgmide

Na(iB $el-Azahkyclo[2.2.2]oct-3- yl) 6-bromobenzo[d]1soth1azole-3 carboxamide,
&a Aza- bi c fo[z 2, 2] oct - 1H i ndazagl - 7-yl et hyl.)
fP el -Azp m)ﬁ@lgpbz 2])9)@1 3 yﬂ)gG-gyciTpropylbenzo[d]1sotlnazole -3-carboxamide,

?ﬂ(i‘? 4 &aﬁlgfaﬁgfg?%%oc - 3- yﬁh%é nz | az &g]@f tth.ZOle—

tarbaxdmiee, ( R)

ﬁ\%((%ah gtlzg €3¢ w HZ g-ltygsﬁ H }lugrop eny) Ier{ilzzo d]if{)_tlYilazm:I‘tte-gy

Eg,ngg,]uggt 3-yl)- (benzot hi azol - 5-yl et hyl ) -am ne, (S)
Aza- bi cycl o[ 2, 2, 2] oct-3-yl)-(benzot hi azol - 5-yl net hy

N)-(-(&S’bn-hés,zabl(:ﬂ)lo[Z 2. 2 oct-3-y1)-6-(4-fluorophenyl)benzo[d]isothiazole-3-
f:z}lrbAza gl cyclo[ 2, 2, 2] oct-3-yl)-(benzot hi azol - 5-yl nmet hy
Nlc(ﬁg)armZﬁmegaB& 22 ke iy1)36-yurant RONE&IZB] Bethi Sok- FRbibYxamide,

am ne

1@(%%2@191@11@{:@ 22 RPodt)6-mefhoxybenzeldlisathinzobe- %w@pha,mlde
NG Beabie i 2 21t 3:7)s6-Grompalinedsibenzollisotbiazele

tarbaxdniide, (1 - Aza- bi cyclo [2 2, 2]
| )-(benzot hi az

ROSRT relierap 2 b2 pros s phans(isenldietaizey o A-grrhremmde
NS N Xzabicyclo[2.2.2]oct-3-y1)-6-(pyridin-3-yl)benzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(pyridin-4-yl)benzo[d]isothiazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y]1)-6-(thiophen-2-yl)benzo[ d]}isothiazole-3-
carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-3-yl)benzo[d]isothiazole-3-
carboxamide,

N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(bromo)-1 H-indazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(furan-3-yl)-1H-indazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6~(phenyl)- 1 H-indazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-2-yl)-1H-indazole-3-carboxamide,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y])-6-(thiophen-3-yl)-1H-indazole-3-carboxamide,



(R
(1- Aza-bicycl o[ 2, 2, 2] oct-3-yl)-(benzot hi azol - 7-yl net hy
[)-amine, (1 -Aza-bicyclo [122,2 ] oct-3 8 March 2007
-ylmethyl)-(1 Hindazol-3 -yl)-am ne, (S
(1- Aza- bi cycl o[ 2, 2, 2] oct- 3-yl net hyl ) - (1Hi ndazol - 3-yl)
-amne, (R
(1- Aza-bicyclo[ 2, 2, 2] oct - 3-yl net hyl ) - (1Hi ndazol - 3-yl )

-am ne,

NL((AR?A baza]bfdyeio?z 2273008t yl BT shatRspknzo dfbothisad e 5 -carboxamide,
E‘&((ﬁ)al'kﬁzéb@b’%}f’@ 22lorhé vl 3 TyethapybenzofdlisothiarelesP-carbprgmide,
NGBS ePpsio 3 e iindsrs - metidamie,
20((0e - Adg bieyalal21%2iye byDy PLH 2 duack % imothyibarine) - (1

O] -o-. - I.C
BRI it o St S Bognhiisrgle oo uol - 5- 1 )
MBI Az@xmlcyck%Z 2. 2200‘[ -3- yl%benzothlazole-4 -carboxamide,

(1-'Aza-bi cyclo oct thyl)- (I Hindazol -5-yl)
Nat(fﬁﬂ)g,l -Azab1cyc10[2 2. 2]oct -3-yl)- lH indazole-4-carboxamide,

&I}i A Cé}fclyc L)EZ 52]2409?}4)- TR A-c%rjblal-xl':u% zol -6-yl)

tydrboxahtidé ndazol - 6- yl
e el e
Obftty

N(lnéa%b¢¥0@0[912)2]a¢ﬁ-31§1)-N{hH-l ethil) {t@n& 2] oct-3

@LMQ 8{5‘923%8 ﬁ&b\él“% ‘tg%&?) ‘%ﬂﬁi 44 01 - 7-y1)

((BSR1- Az(aﬁ)cyclo 2,2 2]oct -3- yl)benzoth1azole-7 carboxam1de

Aza bi c { 2] oct - 3- Imsth _} (1H-|ndazol 7-yl)
({ﬁﬁ};l-Aza 1cyc [222]oct 3- yl)l -indazole-7-carboxamide,

F\Sl((ﬁéfl %M%ggbé 221 R8 LR iARELDI 7 c4BERANLB! azol - 4-y
NL(BE R Bzabichdb R, 22 Rico8 1yl Bt Blindtzhlel J-efrbexamitlnj azol - 4-y

Ben s bABe fssporagnidg, ok e picelo ARIeebadndor hi azol - 4-y
[]?ﬂ %%%1&0@%4%0&%1/@ R-1- gzazblc%llo&q 2]%ct—3 yl,

y enzot hi azofl -5-yl ) - am ne,
(3) Bamotiappld-bfcarbaxahiet NglagﬁaPIBBMdJ[)Z;?GZiemtszhl azol -5-y

) - . \ )
VARG e Yost- 3 vispenaramidh, Mot Hindazpsiitbot ni azol - 5- y
I(92)' ﬁ@zﬂ%ncycfoﬁ,é,zlf]‘o&l% GArBoxamide, N-1H-indazol-3-yl,
2, 2] oct- | met hyl (benzoth| azol -6-yl)-am ne, (S

(11) M@atﬁl@)@q 6{222 Qct23] plsarbexamide: NylH-indeeelzovhi azol - 6-y
%)_ E’%’yﬁ%ﬁﬂ%tzﬁ %lg%rngamlg%’tlﬂ F_S mfigzenz othi azol - 6- y
|(R) i Achicyclo[2,2,2 ]oct-3-ylcarboxamide, N-1H-indazol-4-y1,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,

(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, N-1H-indazol-7-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,

(R) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-4-yl,
1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,

(S) 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,

(R} 1-Aza-bicyclo[2,2,2]oct-3-ylcarboxamide, benzothiazol-7-yl,



(1 -Aza-bicyclo [2,2, 2]

oct- 3-yl net hyl) - (benzot hi azol -7-yl)-am ne, (S)

(1- Aza- bicycl o[ 2, 2, 2] oct - 3-yhseet hyl ) - (benzot hi azel Makcp 2007
l)-amine, (R

(1- Aza- bi cycl o[ 2, 2, 2] oct - 3-yl net hyl ) - (benzot hi azol - 7-y

| )-am ne, and pharnmaceutically acceptable salts

thereof. 22. A pharnaceutical conposition conprising a
compound according to any one of clains 1 to 21 and

89 (1oALPbicacld[ 22, ploat-Bat)elH-dhiol-3adarftydbhinear r i er .
ound according to any qne of cI ains 1

. f
(B diRamiicydol o2 8mer anD-{ Rk opeRlat M b
C@%&Ey&% 2,5 o@f>§ 'ypedaﬂ i"ﬁ@l%io‘f% m%lﬁ&hﬁﬁlj £Pdn%t' ng a-7

tinic erei’n such
aﬁlﬁl GIVAta-bn&slb[:{ma}ﬂct-éryl)qaﬂ mdntﬂrhpmmhﬂ) -aihfrect . 24.

b A s B oadator s Heinepts ARG redi canent
9F (1tALBLIPA0R, p@}obfa@lynsct{ﬁ  Rith A Sy IRTB RSN SRR C

i’'seases, neur odegenérati ve di seases |nvoIV|ng a

B s(luAea- bxmclofz 2 H]zoctrﬁfﬂl] ddt- gid@Z@y%Y]@Iﬁth)dh@lml@? 8 March

%ﬁggﬁ b Eggﬂ%ﬁgkyﬁifgqﬁ% H@nggggltlng to any one

@S) (qtﬁzdlslcgvclbg 2B3)0end y@&lmxrﬁgza@ylnieh@mmmy ation of

dicanent for treatin patient suffering from

RhnArabnelobt hajoct. éoﬁhﬂﬁ 51820k & Heth - gmits s 26,
f I 1
s ARiQefTRRHO AT  4liRdbRr SMMI ARl 51 T0 2 1O
t@)’(ltAﬁibllcQQOﬁZ I}ﬁ}obﬁﬂiyl)s(llﬂ-ﬁﬂ?ﬂg ﬁYlﬁfﬁHW)mh%tled t
al r ne ntrve 1 men ue 0
g.@"fﬂgAzwmxomez 2ok oL ndapsl sy amine,
k'
PRI 3 564 f”ﬁ%’“"ﬂ“‘ﬁ%ﬁ‘%&g ?“%‘*‘2‘2%‘?&25 on.
&) gAqumgclbﬂathct -3tyl)loenzodhiszdiyippiniethylpamiis; al
I t d t 27. .Us f
Ehshribicsteliealoct g Mk pepfiharo L e RS g 38
(2ABR-Hi&kclo r? h@]@&@oﬂ)%éxﬁath%oﬁsmbﬁ fYRiting, 0"

treating and/ or prevénting denmentia ih an A’zhei mer' s

020t (1ehta-bigyélnfE, h ochd v ehiatdiarny-Soylmethydhgmiied bet a
?ﬁﬂ 1 -gza-\é%yclowgﬁté -yl)-(benzothiazol-5-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-6-ylmethyl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-6-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-6-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-7-ylmethyl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-yl)-(benzothiazol-7-ylmethyl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-y1)-(benzothiazol-7-ylmethyl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-3-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-3-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-3-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-4-yl)-amine,

(S) (1-Aza-bicyclo[2,2,2)oct-3-ylmethyl)-(1 H-indazol-4-yl)-amine,
(R) (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-4-yl)-amine,
(1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(1H-indazol-5-yl)-amine,



28. Use of a conmpound according to any one of clains 1

to 21 and 38 to 69 for the preparation of a

medi canment for treating a patient for al cohol 8 March 2007
wi thdrawal or treating a patient with

anti-intoxication therapy. 29. Use of a conpound

according to.-any one of clains 1 to 21 and 38 to 69

for the preparation of a nedicanment for treating a
patient to provide for neuroprotection agai nst damage
QS)S(QCA@I Bidydbl 22,8 joc B gsmehgl)i( $HHaddzel-and)-amine,

gEut amat e- 1 nduced_exci t ot oxi CIIB%{ 30. Use of a

hidobrabisyelof22Atpet-d-Umsthahd | Brindszgldeylk apdnes 1 and 38
(P A3 gl%rclo[ﬁ Q%]Bét%gzlﬁ?e#w%lﬁ %Iﬁia%dd-glgrﬁﬁﬁﬁe for

freatin ent rom ni toti ne "addi cti on,
S (" -A;:@bicggo Xhekict-§- }&nelrhglr) -(tiHabddzes-6-yd)-athowe, | nduci ng

R T e s S S L

(A zalb] L FRIRL-y)Gmihé eat i ng a
qgtAlzgr;t{I@ysc% ngﬁfl]ﬁét :I’f:z?lgsrﬁthrr}ﬁ gﬂg-'(l)gnl ti vef)1381 g March 2007

(Spe Arebicy €N, lock3 olimethybehErinilazol-valy jmine,

TS UER P BISGR RR RIS Du B BT 5,

g%&ilcﬁmgtzmqﬁm ymmy(beﬁ@émm@m S/I)Qiﬂmﬁ%,posur eto
anest het’'i ¢ agents, sl eep Brl vation 1 nduced cognitive

.(&b@rmhtcycl@[ﬂbalc@t-savﬂmgm dPerredrezol-Aar k- angssy

ﬂ{”gg ﬁ c?’ngfvaEiéclt 3, {r#gﬁp(ﬁénz “nlﬁ%iﬂatsl %d’F‘Z ﬁg{]}gg ive

Qﬂmtblayclo[dﬂylljbabﬂl§km1¢ﬁ) {etluetdidzoesp)aminpai r nent s,
Denentia Puglistica (Boxer gyndrone ani nmal

dShbnhrabicyolol2R.alost-So metbH REZARR oS -RB My one
gﬁ?ngl d@&%l clo 3& GHa. ﬁﬁlef@l)e@eﬁz%hlaidi% ﬁ? SRakat i on of

| came reat tient suffefing froma
dqi mgkﬁcﬁ:ﬂa‘{EQ,Z]bmyhmet@ym(dmeahmdoh&i-gbtamnc,

15k %gggiclygﬁé,ﬁﬁﬁg%ﬁﬁgqﬁgﬁ@z@ﬁﬁé@ﬁgﬂga@gigmggund

Ry 1 g bREYERAS 201 S0 R R ARz -y ik, et ment
rop XI

S 'of "a diseasée ‘or condltlon resul’ting
f( l mnadalsycln{ém 2ncted-ymesioyl)-thenzetbiazgl Tybtantiser ecept or

(L0 Rr ol A Tomer o RSl SRR, oo
f(RY (1-Aza-bicyclo[2,2,2]oct-3-ylmethyl)-(benzothiazol-7-yl)-amine,

and pharmaceutically acceptable salts thereof.

22. A pharmaceutical composition comprising a compound according to any

one of claims 1 to 21 and 38 to 69, and a pharmaceutically acceptable carrier.

23.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for selectively activating/stimulating o-7 nicotinic

receptors in a mammal wherein such activation/stimulation has a therapeutic effect.

24.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for treating a patient suffering from psychotic diseases,

neurodegenerative diseases involving a dysfunction of the cholinergic system, and



the preparation of a nedicament for the treatnent or
prophyl axis of a disease or condition resulting from
defective or mal functioning mTotinic acetyl chol iBnearch 2007
receptors in a mammal . 35. Use of a conpound according
to any one of clainms 1 to 21 and 38 to 69 for the
preparation of a nmedi canent for the treatnent or
prophyl axis of a disease or condition resulting from
suppressed nicotinic acetyl choline receptor
tomlisensssindinony aadivevoglitioBnpalieenaf a conpound
according to any one of clains 1 to 21 and 38 to 69
for the preparation of a nedicanent for the treatnent

or praephyl fe}gb%fgfco ggﬁxﬁﬁ&%&dﬁ{ t%%gloheeﬁc1aﬁﬁssykazmmss to 69 for

fromloss of cholinergic synapses in a manmal
e megoapourfc: raedicardéem dort tocating apatergufferngriom demezma and other
and,.56 to,.84 for the preparation of a medicanent for

F?Iédéwlﬁgw’éhﬁ’ﬁmo%{osg'ufferl ng frominflammation. 38. A

compound according to claim 21, wherein said conpound

is in_the rm. of a h l.oride or rofo

sal t. 2839 EJOSR/QFEHO@@B (g@corgl%tﬁﬁam&eaggla Lg’aﬁﬁaﬂd 38 to 69 for

H{eﬁirgba’%ﬁmnvmlﬁb&céﬁérﬂ f&Q%@iﬂg d g‘aﬁerﬁ gL AEh S from B&hory impairment
R) - 1- Azabi cycl o[ 2. 2. 2] oc benzo([id] I sot hi azol

du@tocxarld oxgmiiveinipagmuamh Hee tocmng, Alzheimer s disease, schizophrenia,

el gk il bl ob 2 2 2L o bk YA R L HLEAR 8 Bcase,

bertredsidiz ﬁgﬂng%’l?éa@ [trdurha2dtRoke; @N$|h)ypéﬂal deeebesll senidityg @k Bt@infarct
m de hy dr oc ride,

RefeBR) - 1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-1Hindazol e- 3-car

boxam de hydrochl ori de,

N-((3S)-1-Azabicycl o[ 2. 2. 2]oct-3-yl)-1Hindazol e-3-car

boxam2@e hyLﬂ;B@t' Alcompdend according to any one of claims 1 to 21 and 38 to 69 for

Qliq }(gg'QR ?W brlg(e: gzlfrg%';zg é‘%ﬁ 2 %ﬁ‘é > gf éqem(tlél tcﬂ%)%h? T an J-&lzheimer's
b £af hiiGlo &Sbath eptideGVieh RRCARY! ) - 1

Efl nd%él el- 3l gar boxan‘g0 hygrcla for rrgtp;H

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-5-(furan-3-yl)-1
H i ndazol e- 3- car boxam de hydr of or mat e,

28.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for treating a patient for alcohol withdrawal or treating a

patient with anti-intoxication therapy.

29.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for treating a patient to provide for neuroprotection

against damage associated with strokes and ischemia and glutamate-induced excitotoxicity.

30.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for treating a patient suffering from nicotine addiction,

pain, jetlag, obesity and/or diabetes, or for inducing smoking cessation in a patient.

31.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for

the preparation of a medicament for treating a patient suffering from mild cognitive



N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -5- (phenyl )-1Hi nd

azol e- 3-car boxam de hydr of or mat e,

N- ((3R) - 1- Azabi cycl o[ 2. 2. 2] ocss 3-yl ) -5-(t hi ophens2madch 2007
-1 Hindazol e- 3- car boxam de hydr of or mat e,

N-((3R)-1- Azabi cyclo [2.2. 2]

oct-3-yl)-5-(thiophen-3-yl)-1 Hindazol e- 3-carboxam de
hydrof ormate, N ((3S)-1-Azabicyclo

[2.2.2] oct-3-yl)-5-net hoxybenzo [d]

ﬁmpiihhaﬁ(ﬁhﬁ:l& “asdudarxdemetta (Viglol), age}amtiated cognitive decline (AACD),

N-((39)-1-Az cg clo [2.2.2]oct- (furap-3 &}/2
wmmaée G oREX BT BTy o BABF A, 2o aigsineqts, memory
ﬁ@;ﬁﬁ f? @%ia}(lgﬁnﬁeég a\gﬁgts fsgédg*k%gﬁwnoh induced cognitive

an:(lﬁﬁ?jntlsl'fzmb ifatignie (syﬂdrﬁmBJ nm'cola;syl g\ﬂBS(rclmed plementia,yepilepsy-
3 b
4 S TS et o Srtiome R B elsinidemenge,

JubSRz& ﬁdﬁceﬂeiﬁé}ﬂéﬁg' TinpQirmBid! DéMEntR aglistica (Boxer Syndrome), or
N ((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3- yl)-6-(2-fl uorophenyl

rheral dpaiEnttdt hi azol e- 3- car boxani de hydr of or mat e,
N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl )-6-(3-fl uorophenyl
) benzo[ d]isot hiazol e-3 140 8 March 2007 car boxam de

hydr of3gr mat{&e of a compound according to an ne of claims 1 to 21 and 38 to 69 for
N- ((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3- - 6- 4f|uor henyl
PhsenreRiraions et hinagispraery forctEeabiag 4ma @ntwya“%% fig adiseasc state

lh‘iv(oﬁ\flg% ddcr @hﬁ%ﬁhg[ tﬂ)c?x])ﬂﬁérg eﬁfﬁl)a §t - furan- 3- yl)b

enzo I'SO |azo e- oxam rmat e,
N-((3R) - 1- Azabi cycl o[ 2. 2. 2]

oct - 333 ) - GiseBPaRbApbIndladtbidienoamydht 90 thimg bke2 Band 38 to 69 for
the preparation of a medicament for the treatment or prophylaxis of a disease or condition

resulting from dysfunction of nicotinic acetylcholine receptor transmission in a mammal.

34.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for the treatment or prophylaxis of a disease or condition

resulting from defective or malfunctioning nicotinic acetylcholine receptors in a mammal.

35.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for the treatment or prophylaxis of a disease or condition

resulting from suppressed nicotinic acetylcholine receptor transmission in a mammal.

36.  Use of a compound according to any one of claims 1 to 21 and 38 to 69 for
the preparation of a medicament for the treatment or prophylaxis of a disease or condition

resulting from loss of cholinergic synapses in a mammal.

37.  Use of a compound according to any one of claims 1 to 21 and 56 to 84 for

the preparation of a medicament for treating a patient suffering from inflammation.

38. A compound according to claim 21, wherein said compound is in the form

of a hydrochloride or hydroformate salt.



car boxam de hydr of or mat e,

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- phenyl benzo[ d] i

sot hi azol e- 3- carboxanmi de hyds®of or nat e, 8 March 2007
N-((3R)-1- Azabi cycl o[ 2. 2. 2] oct-3-yl)-6-(pyridin-3-yl)b
enzo[ d] i sot hi azol e- 3-car boxam de hydrof or mat e,

N-((3R)-1- Azabicyclo[2.2.2]oct-3-yl)-6-(pyridin-4-yl)b
enzo[ d] i sot hi azol e- 3- car boxam de hydr of or nat e,

N-((3R)-1- Azabi cycl o[ 2. 2. 2] oct-3-yl )-6-(furan-3-yl)-|

H i ndagol e-A3compbmdaatcdeding ol roddimr B&it wherein said compound is selected
N ((3R)-1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) -6-(phenyl )-1
f9"Kdazol e- 3- car boxani de hydr of or mat e,

N‘ &gﬁfl d@zaﬁ@@b@Q b&xaélwdﬁs&ﬁl&cﬁe SRR Lpdrachloride,

H1n 3-car ydr of or mat e,

N—(((i.S]R’) —Arabiztiby2: 2 oic3 3] BEwan] d fisogttiyzobe-B ichibopmitehygdkgchloride,

Ri Q-EL 3445:53% )%J?E?D? gw-g-ﬁfﬂl-mdazoyedg %L,r B%Ele hydrochloride,

Ne¢(BR#1 Qj%fa‘o Miotz §2 &tf3LﬁPﬁHﬁH8£Bbl3-@-%%@xﬁlﬂide hydrochlonde

i sot hi azol e- car boxamde hydr of or mat e, (3
B}G(iS)e&mﬂtbwﬂo[z[ 22]230231y1)01;1ﬂ-1miazy]e)3-garp@(amlde hydrochloride,

- - : ¥ y I bénzZo[d]isothi -3-carboxamide
7 DA% 'l 88?‘ Chab iR RBI8 T IR
h¥dré fothaed, - 3 yI) 6- (4 fl uorophenyl)benzo [ d]
i sot hi azol e- 3- car boxam de _hydr of or nat e,
N- ((@@B} ~Azapicyplof g Lipct-3-y1)-5- (cyclopropyl) 1H-indazole-3-carboxamide
ﬁ@%l% t 3-yl)-6-(furan-3-yl)benzo[d]isothiazol e-3-c
xam é hydr of ormate, N-((3S)-1-Azabicyclo
N2¢(2R 2] acdabityylo] 2. 5. 2{ s pHphi(Arrdn-§iy) b Zndazole-3-carboxamide
L{W‘%‘ ot hi azol e- 3- carboxam de hydr of or mat e,
EENAIL, Az abi cycl o [ 2. 2. 2] oct - 3-yl) - 6- phenyl benzo

(8RR AR EoPr. £ 21RL$AN)-98phenyl)- 1 H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y])-5-methoxybenzo[d]isothiazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo]2.2.2]oct-3-yl)-5-(furan-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(phenyl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y])-5-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(2-fluorophenyl)benzo[ d]isothiazole-3-
carboxamide hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-fluorophenyl)benzo[d}isothiazole-3-



141 8 March 2007 hydrof or mat e,
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(pyridin-3-yl)b
enzo[ d] i sot hi azol e- 3-car boxapigde hydroformate, 8 March 2007
N- ((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(pyridin-4-yl)b
enzo[ d] i sot hi azol e- 3-car boxam de hydrof or mat e,
N-((3S)-1-Azabicycl o[ 2. 2. 2]

oct-3-yl)-6-(thi ophen-2-yl)benzo[ d]i sot hiazol e- 3-carbo

xam de hydroformate, N-((3S)-1-Azabicyclo

E@&baxathide hydrofdrimabe, (f ur an- 3-yl ) - |

H i ndazol e- 3- car boxam de yd

A (els]eseripise b ey S p e orapyn Iprdypgtigzole-3-

EH) f%@& (ﬁ‘hﬁ am de hydrof or mat e,

? |cyc o[ 2. 2. 2] oct - 3-yl)-6-(thi ophen-2-yl)
M(@thﬁa&zabmy@lo{ﬂi?. Bocaidiydp6-(Bnfamofleylpeeneo[ d]isothiazole-3-carboxamide
N—&)?S - 1- Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 6- (t hi ophen- 3-yl)

DHO; | e- 3- car boxam de hydr of or nat e,

gt géﬁﬁl AzabrdeRIEY ) Rt3- ﬁ) 8l Retphdiinld PesEaes [ RsmlLok-1

oxam de di hydr ochl ori

WQW}@MM' of 2. 2 2] oct - 3-yl ) benzot hi azol e- 4-¢
ﬁ @?ég?lzgza}gg A gﬁég%lg ?ﬂc[cg B?Iq)Zf @@.Fn)gbgﬂlf%déﬁotgtl%olez%ﬁ arboxamide

bmﬂrﬁ&, hydr ochl ori de,
1- Azabi c%cl o[ 2, 2, 2] oct - 3-yl ) benzot hi azol e- 7- ca

é{)g( }Tﬂdﬁgzahwp]@{; 23}ch@ -yi)- -(pynd1n—3 yl)benzo[d]isothiazole- 3 carboxamide
Elg J%. - Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 1H-i ndazol e- 7- car
xam ydrochl ori de, and

N-((8 BP) -Alzabit:3bliofd/ 2.2 Ric? 331 Rb-gpiridin-AHy))bkhizo[diisathiaeelé-3caarbox amide

boxam de hydrochloride. 40. A conpound according to
fRroate, vvherel n said compound is a hydrochloride or

R‘E‘ﬁ 81 ABLE RS2 Plars > s (a3 1 indagole oo
byk}noﬁcnniamzol e- 3 car boxam de. 41. A conpound accordi ng
&o((g}i?ll-Aza icyc OE S Zﬂ)ct %Iyq) g (zpniP Bdll-i-mdaazole-ii-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-2-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(thiophen-3-yl)-1H-indazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(2-fluorophenyl)benzo[ d]isothiazole-3-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(3-fluorophenyl)benzo[ d]isothiazole-3-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(4-fluorophenyl)benzo[d]isothiazole-3-
carboxamide hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-yl)-6-(furan-3-yl)benzo[d]isothiazole-3-carboxamide
hydroformate,
N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-6-(morpholin-4-yl)benzo[d]isothiazole-3-
carboxamide hydroformate,

N-((35)-1-Azabicyclo[2.2.2]oct-3-y])-6-phenylbenzo[ d]isothiazole-3-carboxamide



hydrochl ori de or hydroformate salt of
N-((3S)-1-azabicyclo[2.2.2]oct-3-yl)-6- nethoxybenzo
[d] isothiazol e-3-carboxam des: 42. A conpound B March 2007
according to claim 38, wherein said conpound is a
hydrochl ori de or hydroformate salt of N-((3R)- 1
-azabicyclo[2.2.2]oct-3-yl)-7 142 8 March 2007
nmet hoxybenzo [d] i sothiazol e-3-carboxam de. 43. A
compound according to claim 38, wherein said conpound
h didforihaely, ochl ori de or hydrofornate salt

azabi cycl o[ 2. 2. 2] oct. - oxy

b
(3A§')sbﬁﬂﬁahlfb§1ﬂ@£232 Yook é b {eyridinr3- sﬁyi)bés%ﬁ%hfﬂi iazdle-3-Carboxamide

agégl%g%ﬂ%t o claim40, wherein said conpound is

2eEBE R V-Ambitydol] DLjocB3 Wl))-é-ﬁpymﬁﬂn-@g;l)benza[[:lhi;dthiaz(bib-éz@lrboxamide
Sﬂ&@&;ar boxam de hydrochl oride. 45. A conpound
YM#ft o clai m 41, wherein said conpound is

1 1-3-y1)-6-(thiophen-2-yl)benzo[d]isothiazole-3-carboxamide
g(gl cyéAFZ [JICYCO Oc ﬂ (g ??ept ﬁ%xy%)enzo [ I sot hi azol

ﬁy@mcﬁa_ntaﬂb;am de hydrochl oride. 46. A corrpoun_d
-f@%% _'}%a{,ﬁy&lof’j %]Oc’f 31A3'fh)e8 G(‘f’uran- y%-fﬁ-@c?a%f%-j-g’arboxamide

avairemfake[ 2. 2. 2] oct - 3-yl ) - 7- met hoxybenzo[ d] i sot hi azol
eZ 3- car boxam de hydrochioride. 47. A conpound

ACHBS 1 Hpabisyelotd. A2 ket-3wile6-£pheny bt I -Enlapelgridearkoxamide

yg&%’?@@l}ﬂ 2.2.2]oct-3-yl)-7-nmet hoxybenzo[ d] i sot hi azol

N-G35 1 oubitivele] Dy .dldee Blyy-6-dhiophdS-2-¥i)-¢ HrAipdardde-3-carboxamide
accord| ng to claim21, wherein said conmpound is N-(I

®[2.2. 2] oct - 3- yl')- 1Hindazol e- 3- car boxam de

TR £ TR A A e s

|h Fdisférrd), - 1-
ic .2 1H i ndazol e- 3-carb

S GRE b el g pipoicto bpeamiiaselat-canenbgR diasrosgloride,
?\OE@Q}J %%z)ﬁcﬁ?ﬁ% [29.318c(C3-31) B8 thiHRL f-'cﬁlrbﬁﬁéxﬂld%‘a‘ﬂﬁ%ﬂmonde
A’zue(aﬂwam[bmymoz; 32e3-3yy1)bentbthiadelz Gl-earBoxaaridoRpdroeldoride,
(N ((%S)[J IP 1cyc:t tf 9 2ﬁ%t g ‘i)%%nzo%lazolg %l carlgor)]cealql?ge hydrochloride,
N-((3R)-1-Azabicyclo[2.2.2]oct-3-yl)-1H-indazole-7-carboxamide hydrochloride, and
N-((35)-1-Azabicyclo]2.2.2]oct-3-yl)-1H-indazole-7-carboxamide hydrochloride.

40. A compound according to claim 38, wherein said compound is a
hydrochloride or hydroformate salt of N-((3R)-1-azabicyclo[2.2.2]oct-3-y1}-6-

methoxybenzo[d]isothiazole-3-carboxamide.

41. A compound according to claim 38, wherein said compound is a
hydrochloride or hydroformate salt of N-((35)-1-azabicyclo[2.2.2]oct-3-y1)-6-

methoxybenzo[d]isothiazole-3-carboxamide.

42. A compound according to claim 38, wherein said compound is a
hydrochloride or hydroformate salt of N-((3R)-1-azabicyclo[2.2.2]oct-3-y1)-7-



51. A conpound according to claim21, wherein said
conpound is N-(1- Azabicyclo

[2.2.2] oct-3-yl)-5-(bronmo)- {ad+indazol e-3-carboxamirdd 2007
or a pharmaceutically 143 8 March 2007 acceptabl e

salt thereof. 52. A conpound according to claim 51,
wherein said conpound is N((3R)-1-

Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (brono) - 1H i ndazol e- 3- car
boxam de or a pharnmaceutically acceptable salt

hlteiox9benzbf]isbtttano3askbaganiddi ng to claim 51, wherein
said compound is N-((3S)-1-
Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (brono) - 1H i ndazol e- 3- car

boxande or !29]%1 i : | & S@ntpound i

t her eg . 55}.@0 Comﬁ%ﬁﬁcﬁhfgggék%ﬁgﬁﬁgﬂi alﬁlcg%’, Rvher éﬁ%
apdrdcldoripe onidydrsfoingte-salt of N-((35)-1-azabicyclo[2.2.2]oct-3-y1)-7-
Azabi cycl o[ 2. 2. 2]oct-3-yl)-5-(furan-3-yl)-
m%%%@@P%&i%ﬁ?‘ée)‘%?mg phar maceutical |y
acceptable salt thereof. 55. A conmpound according to

claim 21, wherein said conpound is N-((3R)-1- )
Azabi d%cl of2camEiudtac@®rding 16 clay 0 ophapipl spidiganipegad a3 ¥-((3R)-1-

AP Y 2 aet T napo oot iR AP A pigrochioride

cl aim 55, wherein said conpound is N((3R)-1-
Azabi cyclo[ 2. 2. 2] oct-3-yl)-5-(furan-3-yl)-1Hindazol e-
3- car BdxamAdeomapouad apenidingde olaira 41 yhefewesgidgemepoyad ds N-((35)-1-

WS Elom 2 ot RN ARRL S0 b AL B ar i Betlorce.

Azabi cycl o[ 2. 2. 2] oct-3-yl)-5-(furan-3-yl)-1H i ndazol e-
3-carboxam de or a_ pharmaceutically acceptabl e salt
ther e6f. 58 cOMRYRASEHRITIHELR PRI G2+ Bherpia stdromponad a3 N-(BR)-1-

| IS (e ' iiBiaZo18h- ide hydrochloride.
RSy e BB cboyanide st
pharmaceutical ly acceptable salt thereof. 59. A
O d0S R Soripotmd ‘adcording 1 Slaim 43 whiréin said conponad 1 N-((39)-1-

azabicyclo[2.2.2]oct-3-y])-7-methoxybenzo[d]isothiazole-3-carboxamide hydrochloride.

48. A compound according to claim 21, wherein said compound is N-(1-
Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-3-carboxamide or a pharmaceutically acceptable
salt thereof.

49. A compound according to claim 48, wherein said compound is N-((3R)-1-
Azabicyclo[2.2.2]oct-3-yl)-1H-indazole-3-carboxamide or a pharmaceutically acceptable
salt thereof.

50. A compound according to claim 48, wherein said compound is N-((35)-1-
Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-3-carboxamide or a pharmaceutically acceptable

salt thereof.

51. A compound according to claim 21, wherein said compound is N-(1-

Azabicyclo[2.2.2]oct-3-yl)-5-(bromo)-1H-indazole-3-carboxamide or a pharmaceutically



Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (phenyl ) - 1Hi ndazol e- 3-ca
rboxam de or a pharmaceutically 144 8 March 2007
acceptabl e salt thereof. 60. 148 conpound accordi ng bkgrch 2007
claim58, wherein said conpound is N-((3S)-1-

Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (phenyl ) - 1H-i ndazol e- 3-ca
rboxam de or a pharmaceutically acceptable salt
thereof. 61. A conpound according to claim 21, wherein
said compound is N (1-

Azapiabicdalt[tRerdoR] oct - 3-yl ) - 5- (t hi ophen-2-yl)-1H i ndazo
| e-3-carboxam de or a pharnmaceutically acceptable
salt thereof. 62. A conmpound according to claim 61,

wher eisp sai |.S: ~<1- o aai o N -1
Aot Cuct of 2 SBAU b B pherelp safd copppound s N-CRY 1
|AeraBiceel b 20X AJvctd- yb-5-gbroplo] Baind el &3 dasb oxemmedst catal harmaceutically
sal t H)ﬂeer of . 63. A conpound according to claim61,

RSP itAeTe¥pound is N ((39)- 1-

Azabi cycl o[ 2. 2. 2] oct - 3-yl ) - 5- (t hi ophen-2-yl)-1Hindazo

| e-3-carboxam de or a pharnmaceutically acceptable

salt tBer edf comspound acorrgingriel ckibo & dwhereinsatd edmapapnd is N-((35)-1-

erei | g, C u i S - : .
Rabies)ofE D1o5LIRTER Tl 1 perrolssRisarogngmide gy a niggsseutically
la€ceptably DBEFeSS Oor a pharmaceutically acceptable
salt thereof. 65. A conmpound according to cl ai m 64,

wherein said conpound is N ((3R)-1-

Azabi gycl of t-3- - 5- [NeTo) - 3- < ' (1.
| e- 3- gé'r boé?n‘%gégl%? %8 oré‘rl{%rt?rﬁga‘tgﬁtzﬁ tgﬁgg%a%%%%%qléq%ﬂ {
gakabicl 162D 2] 00 6 3-yiY-S-Ofipdn g1 )l dridhiz 01g- 3-carbdeiniid 6 61 a

wher el n sai d conpound_ i s N—é(BS)-l-

BagBacyeicafly accepiabla salf thergofs_ (¢ hi ophen- 3-yl ) - 1H i ndazo

| e-3-carboxam de or a pharnmaceutically acceptable

salt thereof. 67. A conmpound according to claim 48,

wher eiSh. saiAlcaoppoxiradcording to klaiin @ hwberethesagh¢amprfund is N-((3R)-1-

%&iﬁ%gg.f%]%lct%-%r])%S-%(l,y%‘I:otp}gﬂ)X)l-lI_{-]illq_hz{zg e%—gfl:tr Bgitﬁﬁg %gr ARamide or a

pharmaceutically acceptable salt thereof.

56. A compound according to claim 55, wherein said compound is N-((3R)-1-
Azabicyclo[2.2.2]oct-3-yl)-5-(furan-3-yl)-1H-indazole-3-carboxamide or a

pharmaceutically acceptable salt thereof.

57. A compound according to claim 55, wherein said compound is N-((35)-1-
Azabicyclo[2.2.2]oct-3-yl)-5-(furan-3-yl)-1H-indazole-3-carboxamide or a

pharmaceutically acceptable salt thereof.

58. A compound according to claim 21, wherein said compound is N-(1-
Azabicyclo[2.2.2]oct-3-y1)-5-(phenyl)- 1H-indazole-3-carboxamide or a pharmaceutically

acceptable salt thereof.

59. A compound according to claim 58, wherein said compound is N-((3R)-1-

Azabicyclof2.2.2]oct-3-y1)-5-(phenyl)-1H-indazole-3-carboxamide or a pharmaceutically



145 8 March 2007 68. A conpound according to claim49,
wherein said conpound is a hydrochloride salt of

N-((3R) - 1- Azabi cycl o[ 2. 2. 2] otds 3-yl ) - 1H i ndazol es Maz@h 2007
boxam de. 69. A conpound according to cl ai m 50,

wherei n said conpound is a hydrochl oride salt of
N-((3S)-1-Azabicyclo[2.2.2]oct-3-yl)-1Hindazol e- 3-car
boxam de.

acceptable salt thereof.

60. A compound according to claim 58, wherein said compound is N-((35)-1-
Azabicyclo[2.2.2]oct-3-y1)-5-(phenyl)-1H-indazole-3-carboxamide or a pharmaceutically

acceptable salt thereof.

61. A compound according to claim 21, wherein said compound is N-(1-
Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide or a

pharmaceutically acceptable salt thereof.

62. A compound according to claim 61, wherein said compound is N-((3R)-1-
Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide or a ‘

pharmaceutically acceptable salt thereof.

63. A compound according to claim 61, wherein said compound is N-((35)-1-
Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-2-yl)-1H-indazole-3-carboxamide or a

pharmaceutically acceptable salt thereof.

64. A compound according to claim 21, wherein said compound is N-(1-
Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide or a

pharmaceutically acceptable salt thereof.

65. A compound according to claim 64, wherein said compound is N-((3R)-1-
Azabicyclo[2.2.2]oct-3-yl)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide or a
pharmaceutically acceptable salt thereof.

66. A compound according to claim 64, wherein said compound is N-((35)-1-
Azabicyclo[2.2.2]oct-3-y1)-5-(thiophen-3-yl)-1H-indazole-3-carboxamide or a

pharmaceutically acceptable salt thereof.

67. A compound according to claim 48, wherein said compound is a

hydrochloride salt of N-(1-Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-3-carboxamide.
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68. A compound according to claim 49, wherein said compound is a
hydrochloride salt of N-((3R)-1-Azabicyclo[2.2.2]oct-3-y1)- 1H-indazole-3-carboxamide.

69. A compound according to claim 50, wherein said compound is a

hydrochloride salt of N-((35)-1-Azabicyclo[2.2.2]oct-3-y1)-1H-indazole-3-carboxamide.



