I NDCLES, 1H- | NDAZOLES, 1, 2- BENZI SOXAZOLES, AND 1, 2-
BENZI SOTH AZCOLES, AND PREPARATI ON AND USES THEREOF
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Serial No. 60/530,891, filed Decenber 22, 2003, and
application Serial No. 60/606,897, filed Septenber 3,
2004, the entire disclosure of which is incorporated
by reference. FIELD OF THE I NVENTI ON The present
invention relates generally to the field of |igands
for nicotinic acetylcholine receptors (nAC iR,
activation of nAChRs, and the treatnent of disease
condi tions associated with defective or nal functioning

b sINDEL ERe EIRRAIDLER 3.2 RENZARG XA 7S, AXD 1,2-
ggﬁ{ooummmm@w& 4 mwmazme@% USES
1, 2- benzi soxazol es, and 1, THIEREQBbt hi azol es, whi ch

act as ligands for the a7 nAChR.subtype, nethods of

prepari ng such conpounds, li',‘%posltlons conprisin uch
conpouitls, %@hdﬂW@tﬁ@§§1b¢b9 itt ¢ earplipatiop AXRBROINDOP 30,891, filed

T ENTI S r& e
T VT, TR by RESpind BBl Syl et oo, e
a&ﬁuﬁﬁﬁﬁk&ﬂb@fﬁéﬁﬁpkﬁm&pohﬁﬂﬁﬂnﬁﬁﬂmhe selectivity of

action of nuscarine and nicotine, respectively.

Muscarinic receptors are G protein coupled receptors.

Ni cotinic receptors grELpobear NVERFIONgand- gat ed
ion channel famly. Wen activated, the conductance of

| ons adheprsetanveidet iehies geetialbnierihe figldjof digans dar nicotinic
c?m)glclpdli e%c% f%rs (ﬁLA%ﬁ ta%ﬁvzﬁfoﬁto? hﬂhdlﬁﬁ rgid@he %Tatment of disease
anne i's

aner N Vitro
pedsmﬁ@dﬂsetsiomaaed\mm ddfyctiob or:aﬂalfumﬁloﬁmgguqotlmmgtylchﬂmd‘receptors

ni cotj | pha-7_rece
espec1aﬁ of ’31 I?)raain Furﬁler pc%us 1nvent1on relates to novel compounds, for example,

indoles, 1H-indazoles, 1,2-benzisoxazoles, and 1,2-benzisothiazoles, which act as ligands
for the 0.7 nAChR subtype, methods of preparing such compounds, compositions

comprising such compounds, and methods of use thereof.

BACKGROUND OF THE INVENTION

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.

Nicotinic 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 domains, 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



four transmenbrane donmai ns,naned M , M2, M3, and M.
TheM2 donmai n has been suggested to formthe wall

wo powsngs7ohe channel . Sequence al i gnment shows PEEUS2004/042852
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ni cotinic alpha-7 is highly conserved during
evolution. The M2 domain that |ines the channel is
identical in protein sequence from chicken to human.
For di scussions of the al pha-7receptor, see, e.g.,

R%u@%oregeeaé I\%«%@H ébaésdgaml) I 353, 84!85848)491‘?126?*] azu(lswa) )Nature
ure e et a
Phits @or@@% Fugsgs21362089), Wgag(%@%%u 564815@558 ctgh (Y .

P (8) aco
PR R0 St A gt Gapel e

n220§3)i 2876244. pha- 7 receptor channel is expressed in

@) 267 _ |
O i a2l e S hnB3% LEYEed 8 Rl M and s

NBE1E08B0 DY Bive el @Nﬁ)my iinfpottatd bivdbdicabprotdsgesdn dlemelmul yervous
Ni cotinic alpha-7 receptaors are | ocal.ize

pPEteyHANS) cnelhding bt g mpeEnore  NicAdre alaﬁ%rg ﬁ%f\?@towé%locahzed on
tstr‘lcg% g&gﬁ‘g ﬁ@ar&ﬁao@t@ #)%@thlﬂalgmﬁﬁ bEGh sﬁ%ﬁb@féﬁ k€be mvolved in

WSSt erefore of Interes devel op
nnmélhlatmgrspmpmd $r,an&mh1m¢n deis thegefore gém@bgest tordevblep aqveh paTpRunds,

a%’gjc% a8 L\g%dts Eor&léef ‘gﬁ?“&r@@& 8t ftﬁe;’ u net i %‘%ﬁ% OEi(agg%se gonditions

agRbhted a&mra@f&ﬁw@t@ﬂﬁmcwﬁmﬁuah&mmwlréahpﬂsm s
invention relates to novel conpounds, which act as

| igands for the a7 nAChR subtype, nethods of preparing

such conpounds, WRANSFCAIR TNV ENTEO
compounds, and mstﬁpgﬁw use thereof. DETAILED

DESCRI Pnis 1mla|t¢s\yczmve®mpfem§$, ieh agt py bgands fpr the o7
| H&bﬁﬂ e, S o?{oreggnn%usluc Scorhpounds om%41t10r15’%0n%n’sx%g such

compounds, and methods of use thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes compounds of Formulas I, II, or III:

A—B
9
x1|0|/x\ \
n | N ()
X \X12 Y



[ JL (1) (IDNH (Ill)wherein Ais -CH2-, or Bis Y is
Oor S; X1 to X4 are each, independently, CH CR1, or

woORooded7e¢i n at nbst one of X1 to X4 is N X5 tPCIHBSHNE042852
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each, independently, CH CR2, or N, wherein at nost
one of X5 to X8 is N, X9 to X12 are each,

i ndependently, CH, CR3, or N, wherein at nost one of
X9 to X12 isN, Rl, R2 and R3 are each, independently,
H, G -6-alkyl (e.g., CH3) which is unsubstituted or
substituted one or nore tines by F, d, Br, |, CN, OH,
al koxy having 1 to 4 carbon atons (e.g., OCH3), NR4R5,
S{;]Per R4, SOR4, C3-8-cycloal kyl, SO2R4, SOZNRARS, Ar,
Het,” or conbinations thereof, C2.6-al kenyl which is
unsubsai t ut®dCHs-, substituted one or nore tinmes by F,
a, Br, I, CN, OH alkoxy having 1 to 4 carbon atons
(e.g., OCH3) WR4R5, SH, SR4, SOR4, C3.8-cycl oal kyl,
SO2R4, SO2NR4|R5, Ai -, Het, or conbinations thereof,

C2- 6- al kyny. Lch is unsubstituted or substituted one
or nore tinmes by F, O, Br, I, CN, OH alkoxy having 1
to 4 carbon atons (e.g., OCH3),
B is
&
w H
R’
Y isOorS;

X! to X* are each, independently, CH, CRI, or N, wherein at most one of X! to X*
isN;

X to X® are each, independently, CH, CR?, or N, wherein at most one of X3 to X8
is N;

X’ to X!? are each, independently, CH, CR?, or N, wherein at most one of X’ to
X2 isN;

R!, R* and R? are each, independently,
g,

C¢-alkyl (e.g., CH3) which is unsubstituted or substituted one or more
times by F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g.,



NRARS5, SH, SR4, SOR4, Cr-cycloal kyl, SO2R4, SO2NRARS,
Ar, Het, or conbinations thereof, C3.8-cycloalkyl

WoR008/063767 unsubsti tut ed or substituted one or POT/ES2004/042852
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times by F, d, Br, I, CN, OH, alkoxy having 1 to 4
carbon atons (e.g., OCH3), NR4AR5, SH, SR4, SOR4,
unsubstituted C3.8-cycloal kyl, SO2R4, SO2NR4R5, Ar,
Het , or combi nat i ons t hereof, halogen (e.g., F, d,

Br, 1,) ON,AER,NRRRE, SBHSRSROR'SORGcyGCHRA, SOR?, SO,NR'R’, Ar,
8(2 NR4 R5, NRASOYR5, C(]\IR4 R5, COOR4, NRACOR5,

NR4CO2R5, Nmm@mwnswoaor R6O-; R4 and R5 are

each i ndependently H orAr, Ar-Ci-4- al kyl, Het,

Cu-al kyl (e.g., CH3), C3. 8 cycloal kyl (e.g

cycl opr opy! 0, ¢-slkenGtwlichyig inabstiftiad lalyftubétetu‘@d one or more times by F,

cycl opr opyl Y, h,, of i.ch.is d

substi t ut edgg# IJO?ZN@?JE afkoxylaviug o Abca ﬁ%@&&%n‘s %C% 0@3)

al koxy havi Rg*@’, 8, 4R BORINCaL-eyotoalie, gSOzRéIS@z)NR R®, Ar, Het, or
nmonoal kyl am no, di al kyl am no (e.g., diethylam no),

C3. 8-cycl oa¢%9hmat@iﬂs@§%fanatl ons ther eof, R>6 is H 10
C-6-alkyl (e.g., CH) which is unsubstit uted or
substituted one or nore by F, d, Br, I, CN OH,

al koxy havi @ge-dlkymyl #hockrib onsubstined es@stltu@@r@)e Or NRARBMES byF

a'e:lt S(Fff S 4'B CPC%I ‘@f—f aﬁ<o|x3l§ ¥1aV1ngS P%oRﬁ' bar§c¥§%ﬁ§e gAbCH3)
NR*R®, SH, SR%, SOR*, Cs.s-cycloalkyl, SO,R*, SO,NR'R’, Ar, Het, or

combinations thereof,

Cs.s-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHs),
NR‘R®, SH, SR*, SOR*, unsubstituted Cs.s-cycloalkyl, SO,R*, SO.NR'R’,
Ar, Het, or combinations thereof,

halogen (e.g., F, CL, Br, L)

CN, NO,, NR*R%, SH, SR*, SOR?, SO,R*, SO,NR'R’, NR*SO,R’,
CONR*R’, COOR*, NR*COR’, NR*CO,R’, NR*CONR'R’,

Ar,
Het, or
R°0O-;

R* and R’ are each independently H or



conbi nations thereof, 15 C3_6~al kenylwhich is
unsubstituted or substituted one or nore by F, d, Br,

WO 20088637€H, al koxy having 1 to 4 carbon atons PET/S2004/042852
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OCH3), NR4R5, SH, SR4, SOR4, C3.8-cycloal kyl, SO2R4,
SO2NR4R5, Ar, Het, or conbinations thereof, 20

C3-6-al kynyl which is unsubstitut ed or substituted one
or nore by F, d, Br, I, CN, OH alkoxy having 1 to 4

carbon ato @Eﬁ Oﬁ?f

G3. 8-cycl oallﬁ(%I é@ﬁ Sdzél\{ﬁ%éd (‘%\? C3§%Oalkyl g

conbi nat i onscyclbpropg]’), 0r26,. mcgaaﬁgy@ﬂ]@él(kgl, mlmmp}émethyl) each of
bstit ut t by E,

G e 1 il s nlla R aldrE e by fncr B

(e.g., OCH3)GN N Riko:§thavisR4, to 8%onu|m¢(@tg tCD{EIQg

Cs. 8 cycl oal kyI SO2R4, SCPNR4ARS, Ar,
conbi nat i on@@ﬂ?@ﬂ@@#ﬂln‘s@”@‘\ﬂ@v@&%gkﬁeﬁwﬂ@mn% Casrcydoalkyl, or

unsubstltut Wzﬂﬁa%ﬁ%&é&% ed one or nore tines by F,

oxy having 1 to 4 carbon atons
(e CI:HS) NRARS5, SH, SR4, SOR4, unsubstituted
C3. 8- Cé‘? oal.kyl , SO2R4, SO2NR4R5, Ar, Het, or
conbi nati ond®thereof, Ar, or Het: R7 is H or G
.4-alkyl (e.g., CH3) which is unsubstituted or
substltuted one or

al koxy havi rfg-s2lE8 (48 egﬁb{)‘ﬁmﬁ}t t‘iﬁ%ls‘{l@tl@“ed ‘@GP@)“MW%OT more by
or combi nat RS, lilb?,r(ﬁ@,fOH, alkoxy having 1 to 4 carbon atoms (e.g., OCH3),

NR*R’, SH, SR*, SOR*, C3.5-cycloalkyl, SO,R*, SO,NR*R’, Ar, Het, or

combinations thereof,

Csg-alkenyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHs), NRR®,
SH, SR*, SOR?, C3.3-cycloalkyl, SO,R*, SO,NR'R’, Ar, Het, or

combinations thereof,

Cs.¢-alkynyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCH;z), NR*R’,
SH, SR*, SOR?, Cs.g-cycloalkyl, SO,R*, SO,NR*R’, Ar, Het, or

combinations thereof,

Cs.s-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OH, alkoxy ltaving 1 to 4 carbon atoms (e.g., OCHs),
NR'R’, SH, SR*, SOR*, unsubstituted Cs.g-cycloalkyl, SO,R*, SO,NR*R’,

Ar, Het, or combinations thereof,

Ca.g-cycloalkylalkyl which is unsubstituted or substituted one or more
times by F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g.,



mis 1, 2 or 3; Ar is an aiyl group containing 6 to 10
carbon atons which is unsubstituted or substituted one

wW@ro0s06361 i mes by al kyl having 1 to 8 C at ons, PEI/KS2094/042852
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having 1 to 8 C atons, halogen (F, d, Br, or |
preferably F or d), dialkylam no wherein the al kyl
portions each have 1 to 8 C atons, am no, cyano,
hydroxyl, nitro, hal ogenated al kyl having 1 to 8 C
atoms, hal ogeog!)eMRARK QXY SRAWO, dnsuBstRutbd & QBFeloalkyl, SO,R?,
hydroxyal kyl having 2°to’8 C atoms, hydroxyal koxy

havi ng 2 t o ¥8RRonkr; Hat, keegmbirstionatlierapf3 to 8 C
atons, alkylthio having 1 to 8 C atons, al kyl sul phi nyl
having 1 to 8 C atons, al kyl sul phonyl having 1 to 8 C
atons, nonodikyt am no having 1 to 8 C atons,

cycl oal kyl am no wherein the cycl oal kyl group has 3 to
7 Catons and is optionally substituted, aryloxy
wherein the myl portion contains 6 to 10 carbon atons
(e.g., phenyl, naphthyl, biphenyl) and is optionally
substituted, arylthio wherein the aryl portion
contai Ry 6 toglQ. carbon atonms (e.g., phenyl, naphthyl,
bi phenyl') and is optionally substituted, cycloal kyl oxy
wherein the cycl oal kyl group has 3 to 7 C atons and is

gg;: gnm'ald IOy( ﬁg%@i Z?tgrqr{:&@l ‘!}'}fng]& ﬁfls%g{l})%ggt .rroi,r gg@%%;@'yr}e or more by
car boxy, —al kpxy,a! heny | oH alikok 3818 436 BeBFbn Homs (e.2., OCH;),

conbi nations_thereof ; and Het is a het er ocycl i ¢ group,

whi ch is fulNK Rsaurgpmbiytiogsdherpef; | y saturated or fully
unsaturated, having 5 to 10 ring atons in which at
least 1 ring atomis a N, Oor S atom which is
unsubstmt ut édl,@rorsSybsti t uted one or nore tinmes by

hal ogen (F, d, Br, or |, preferably F or ), aryl
having 6 to 10 carbon

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 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 2 to 8 C
atoms, hydroxyalkoxy having 2 to 8 C atoms, alkenyloxy having 3 to 8 C
atoms, alkylthio having 1 to 8 C atoms, alkylsulphinyl having 1 to 8 C
atorns, 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 portion
contains 6 to 10 carbon atoms (e.g., phenyl, naphthyl, biphenyl) and is
optionally substituted, arylthio wherein the aryl portion contains 6 to 10
carbon atoms (e.g., phenyl, naphthyl, biphenyl) and is optionally
substituted, cycloalkyloxy wherein the cycloalkyl group has 3 to 7 C

atoms and is optionally substituted, sulfo, sulfonylamino, acylamido (e.g.,



atons (e.g., phenyl, naphthyl, biphenyl) and is
optionally substituted, arylalkyl having 6 to 10

w@ 200506876t ons in the aryl portion and 1 to 4 cBCDUS2004/042852
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atons in the al kyl portion, a heterocyclic group,
which is fully saturated, partially saturated or fully
unsaturated, and has 5 to 10 ring atons in which at
least 1 ring atomis a N, Oor S atom al kyl having 1

to 8 C at Orfsacetaﬁqi%w,yaopl%&y)@&g acteR)xg) Gaﬁbmlko%y@d%’onyl

trifluoronmethyl, nitro nonoal kyl am no
having 1 t o akytrainesasbonyl at doptimdtions theteo&iandeach al kyl
group has 1 to 8 C atons, al koxycarbonyl,

al kyl am nocar bonyl, or conbi nations t her eof; and

phar madéstt i dah hmememtga&lpa whédhtis fill lysawedted, @em@ﬂylisatgrated or fully
to a further enbodi in Formulas |, |l at%nd 1 1]

R4 and R5 ar@saggied; él]’:ge?]@e]rﬁ)trl“ig atpmsn whigh at lggst 1 ring atomis a N,

G . 4-al kyl (®ofS atofdRnioMik ﬁﬁbu’b§t1tHﬂ3§ Hpﬁfb'sltltﬂ%%%ng'br more times by
substituted one or nore tines F, d, Br, I, CN, OH,

al koxy havi dglogen &, £1cBw; boh paftf@nlsly@e)rggll) Gﬂ:h@‘)lng 6 to 10 carbon

nonoal kyl am [ aI et h

C3. 8- cycl anEb%’s @rg @oﬁﬂbﬁh a?lﬁ%l&f'b gr%}gjo?nd éﬁ@t H}H?Stlmted

and R3 are mqtlalklﬁélﬁ%@mb 18IRABONRRE. in Mk polftidALGANUGo 4 carbon
means a strai ght.- chal br anghed chain aliphat.ic

hydr ocar bon 3% ig e 4 |pr?5tl°§‘r% EPREYSHC BT, Whickyip GHly saturated,

atons. Suit @Qﬁﬁll?%iﬁ{ ateﬂrdi?lﬁﬁlﬁl ﬁﬂ@&tlufé% Qﬁiﬁb)QS’ to @M atoms in
propyl, isopropy , Séc-butyl,

tert-butyl . A& lqﬁéfahlgngaatram is @N,g}mﬁastomnalm Ietvintghleto 8 C
al kyl porti Ak gﬁ(@)‘éfl?ivynn{fﬁ 081C 'cn%tni;I Caarng,g g:({)?%sethyl nitro, oxo,

Sui t abl e al koxy group
propoxy, i samimyp mo;&oalkglaimﬁdhamngartd 8@ atobis} dixlkylamino wherein

Cycl oal kyl clic cyclic rtrlcycllc

sat ur at ed h%“l%cfi]&?lgf)‘ﬁlprh&a 6%1%3 YPhg l@xy@r@owbraggﬁanunocarbonyl
atons. Suit aptamwisieskierdoramaups i ncl ude cycl opropyl,

cycl obut yl,

pharmaceutically acceptable salts thereof.

According to a further embodiment, in Formulas I, II, and III, R* and R are each
independently H, Ar, Het, or C;.4-alkyl (e.g., CH3) which is unsubstituted or substituted
one or more times by F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g.,
OCH3), monoalkylamino, dialkylamino (e.g., diethylamino), C; s-cycloalkyl or
combinations thereof, and R!, R%, and R® are not NR*CO,R® or NR*CONR“R?.

Alkyl throughout means a straight-chain or branched-chain aliphatic hydrocarbon
radical having preferably 1 to 4 carbon atoms. Suitable alkyl groups include methyl,
ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl.



cycl opentyl, and cycl ohexyl. O her suitable cycl oal kyl
groups include spiropentyl, bicyclo[2.1.0]pentyl, and

whr@pobopB. 1. 0] hexyl . The cycl oal kyl groups caPCDES2004/042852
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substituted by G ~-al kyl, G .4-al koxy, hydroxyl,

am no, nonoal kyl am no having 1 to 4 carbon atons,

and/ or dial klyam no in which each alkyl group has 1 to
4 carbon atons. Cycl oal kyl al kyl refers to

cycl oal kihxphdedhs ARFiG-asudstn WaicGhnd ghlﬁyl‘lﬂé)?ﬂi&ﬁgrgﬁébbﬁpﬂas 1to 4

al kyl portions are 1n accordance W th previous _
di eackmsitoms; . Sigtableablraxy exenpp insdudemedtaiey, ethoxy, propoxy, isopropoxy,

yﬁb&ﬂ& X&g&%H%km nd cycl opentylnethyl. Aryl, as a
’Su

c

group o stituent per se or as part of a group or

substituent, refers to an aromatic carbocyclic radica
unl ess i ndi cat ed

ot e wi G ol e Sl 558t o ietisHER pirocarbon radica
napk gl 3 AEkaRbRNRaMS. - Sﬁd@@tc'yél%lﬁglh %ﬁ'@#s Bl Sc%o?;r‘({??g Syclobutyl,

the above-described aryl groups are su |
orryclopenigh end ¢yetahekyl. (iha guitablatycldalkyhgnpsinclude kpixypentyl,

Niqt: £ 0, t edj i oXy, am no,

aI1§ﬁgﬂ?ﬁéﬁ¥%ﬁa1%¥ﬁg%$gﬁ??&y%$g§yalkyI, hydr oxyal koxy,

car boxy, cyano, acyl, al koxycarbonyl, alkylthio,

al kyl s hi nyl | kyl sul phonyl , . phenoxy, and acyl oxy

(e. é : u]gfee?y& 319’?&“%11’5@ Iq’ery g}tgtegg)ya{ﬁ“;-alkyl, Ci4-alkoxy, hydroxyl,

araphing! ¥hoali§ s hhindMite B daftenoths, aBG oAl yamino in which each
a

portions are in accordance wth the previous

dedlerl igpaupdies | tshicerhph atomganpl es i ncl ude benzyl, 1-
phenet hyl , 2-phenet hyl, phenpropyl, phenbutyl,

phenpentyl, and napthyl nethyl. Ar-alkyl also is an

aryl al Kiylclaabigiatial réflrswh bydioalltyé-aikyy tadipalstih &hidhsthé Bycloalkyl and
accordance with th rior description of Ar. Suitable

e

A3 PRROR B driecBBIRbSA By oub FpEREyY . RiibiesepEples include

greQelRfrob§in®ihyll And flsRhSnetR@r ti al ly saturated and
fu?lypjﬁgatuﬁgtedé%eégrgggcﬁgc groups having one, two
or three rings and a total nunber of 5 to 10 ring

Aryl, as a group or substituent per se or as part of a group or substituent, refers to
an aromatic carbocyclic radical containing 6 to 10 carbon atoms, unless indicated
otherwise. Suitable aryl groups include phenyl, napthyl and biphenyl. Substituted aryl
groups include the above-described aryl groups which are substituted one or more times
by halogen, alkyl, hydroxy, alkoxy, nitro, methylenedioxy, ethylenedioxy, amino,
alkylamino, dialkylamino, hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, and acyloxy (e.g.,

acetoxy).

Arylalkyl refers to an aryl-alkyl-radical in which the aryl and alkyl portions are in
accordance with the previous descriptions. Suitable examples include benzyl, 1-
phenethyl, 2-phenethyl, phenpropyl, phenbutyl, phenpentyl, and napthylmethyl. Ar-alkyl
also is an arylalkyl radical in which the aryl portion is in accordance with the prior |

description of Ar. Suitable examples include benzyl and fluorobenzyl.



atons wherein at |east one of the ring atons is an N
Oor S atom Preferably, the heterocyclic group

weonwsa63167 1 to 3 hetero-ring atons sel ected frpom/NS200/042852
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and S. Suitable saturated and partially saturated
heterocyclic groups include, but are not limted to
tetrahydr of uranyl, tetrahydrothienyl, pyrrolidinyl,

pi peridi nyl, piperazinyl, norpholinyl, isoxazolinyl

and the like. Suitable heteroaryl groups include but

are not limted to furyl, thienyl, pyrrolyl,

pyr azol Ij[bt,erdcmli:tagmhpd ref@yhoi ditiratedyyrartidllyi sapirated rdd| fylly unsaturated

1 hlorls aia e o btn AR WREMDY o «RRCniin s s to 10 ming

ar @toﬁis %dﬁ&h'dﬁ)&éast bnSobeezatk awyls, is 2mt N emsf S atom. Preferably, the
2 benzofuranyl 2- benzot hj ophenyl, 3-thien

ﬁgf&lﬁcgr@lpo@ﬁm% #nd/ hetera=ring rigps Sezle%vf fremp N, O and S. Suitable

3- % {i d?lgl yr rlg“ %}9} géayh?teﬂoc A%IEZ%%@% 6b¥! are not limited to

5- tetreﬂdeﬁJIahyE -tethﬁ]lydmﬁetpnyh mﬂlgo[lldmgl gypamﬂyrly,l, plperazinyl morpholinyl,
i sQi m.d

oy PR Palt D SR Biereat R il g fited to fury
gr DS, \rlﬁffl‘%lyl oppﬂa@om@t ﬁm@%ﬁ}}l' beﬁﬂﬁk‘ PeyriiBiEaiyl,bestolyl, quinolinyl,

above, are substituted one or nore places by,
f ol‘sowla}myb na}pgrhd&gﬁlyl g]a%the éx|lq,=(y| Othgr @g@ple@ﬁrﬁyﬁable heterocyclic

t
q Ir %{o{g}o 'g%n% gﬁﬂ’ll)hn £RS %en%?ﬂﬂyxgla Al tﬁl% jabl lf)\éhf’dﬁfgﬂyl, g-'r?)gnzothlophenyl,

fe su sfltut
mo3-thienyhe 8,3pdikydeo-dbonzdfanasyl]l 4-indGyls dhstridyly efmls],nolinyl 4-quinolinyl,

o Do Stndtndn SRR APl LA RSBy e ngo, 15

al kanlzexepirespi.efepahlyy, fd-camiafialed saﬁﬂzdfaﬁhyldeznwlﬂ@daeol 4-yl, 3-
radi cal s such as trifluoronethyl.In the conpounds of

FoP¥igrodyly anddrcarbazeldf er abl y H,  OR6, NR4R5, NRACORS,
NRACONRARS, CF3, Br, thienyl which is unsubstituted or
substituted (e.g., 2-thieny|, 3- thienyl, and

met hy| t$ubsttpteddgtshocysliQgrovpsrefenid the hbteropyclmgtoups described above,

2 e s e o o it bRk xR oot R, R, atkons,

S Ugjan@srifBudromethyl, nitro, oxo, amino, alkylamino, and dialkylamino.

Radicals that are substituted one or more times preferably have 1 to 3 substituents,
especially 1 or 2 substituents of the exemplified substituents. Halogenated radicals such
as halogenated alkyls are preferably fluorinated and include perhalo radicals such as

trifluoromethyl.



met hyl )furyl), phenyl which is unsubstituted or
substituted (e.g., fluorophenyl such as 3-

wo bwsesbenyl and 4-fl uor ophenyl ), net hoxyphenpdT/Es2004/042852
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4- met hoxyphenyl, thiazolyl such as 2-thiazolyl,
2-(4-methyl)thiazolyl, and 2-(5-nethyl)thiazolyl,
oxazol yl such as 2- oxazol yl, andpyranyl such as
4-tetrahydropyranyl and 3, 6-di hydro-pyran-4-yl). In

the co nﬂQH@&ﬁnﬂfunE@Bf‘Fﬂrﬁmla' I, RRR préteRBbRI I OR WRARS SRICORS,
CF3, Br éﬁ% I'S unsubstituted ‘or Substituted

(e Ng COBRIR, G B it @/hych is wysebsvsated b1 swbetityled Sgh2 dlsienyl, 3-
I I
b S DA 2oL S BAR DE snf, r
3 ‘fvhlrc},i lis urAnishtipméchyn iﬂjﬁtjthteﬁ (a:g\ 2gurdh B FuryBtany mdilwl iyl such as 2-(5-
p hCh [ nsubs d or substituted (e.g.
%E-L%gﬁl@ﬂg, iphenyl i ung tﬂ‘ﬁg Sh§H bstitgipdfe.g., fluorophenyl such as 3-
f | g oRRaMEnd 4%r%eh9l’j)ﬁﬁ&ﬁ&%hé‘l% Buch- 4%Eﬂe%§$ﬁﬁyhﬂazolyl such

I n the conmpounds of Forfula | refer
cyaisl 20@13@91;1) 2-(@rmethgl)thRzolyk apd %{@f@tﬂiﬂ)thﬂazsﬂylnexmlyl swhas 2-

cyc aﬁOIPf %Cﬁ?g? I%IShkhp“{rggfpﬂ%&%dlh or%%a%&egrﬁiyy%’. d&é'%f ggent_ywl) :

preferably net hyl , ethyl, CF3, CHF2, cyclopentyl or
met hyl

cyclo Ineth r ef er. abl
e%/hyl P et??énpé’é%“o%#&ém TR8 s rqlﬂy i} OB} Br, thignyl which
| Sis ﬁﬁ@lﬁ:@tit@l*éh Yr sulbtitute (‘é%e 2Ltﬁleh§le3 -‘i?tﬁ UR Sk 151?&1&}'%?:5 as 2-(4-

and |11 n1|sg£ rably 1 or A« I'S pre
pﬁ@?fbyl)%nxlrﬁndg @rim glt)ﬁhteaylé,caiuﬂ widhds unawbwu(eé og sqbstltuted (e.g.,

fl e

4§ PSR, of ey bt PRI B, or phenyl which i

4- m%muuy@fmmybﬁlmtb&k;(e g9 sﬂmqﬂﬁnﬁbhdyh ztzsha ﬁﬁcyx‘opllddhlygﬂld £
ubs or. su t hi eny -
ué’ﬁ% o ’rﬁf%ﬁ@ff ]ﬁ?ff}ip §‘I1°%s4u%ﬁﬂl %yrhepyl)-net hyl ) t hi enyl

and 2- (5 nethyl)thlenyl) or furyl which is

unsubstituted or substituted (e.g., 2-furyl, 3-furyl,
and meth{iercarppurdsaf Fagngla (1§, R e prefirylily Icyclopropyl or OR®.

R*is preferably H or methyl, and R is preferably H, methyl, cyclopropyl,
cyclopentyl, cyclopropylmethyl, propyl, or Ar-methyl.

R®is preferably methyl, ethyl, CFs, CHF,, cyclopentyl or cyclopropylmethyl.
R is preferably H, methyl, or ethyl.

In the compounds of Formulas I, I, and III, A is preferably -CO-. Also, in the

compounds of Formulas I, II, and III, m is preferably 1 or 2.

10



In Formula I, each of X1 to X is preferably CH or CRL.
In Formula Il, each of X4 to X8 is preferably CH or

wWERDS/06316Formul a 111, each of X9 to X12 are pre¢EUSI90Y042852
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CH or CR3. According to a conmpound aspect of the

i nvention, the compounds of Formulas I, Il and Ill are
sel ected from

3-[(16>,4,9)-2,5-D azabi cycl o[ 2. 2. | | hept - 2-yl car bonyl ]

i | ' ‘] i nﬂ?ﬁ?t@ﬂ%ﬁﬁ%&%@ﬂ{l%ﬂﬂﬁg Iunsubgu’ruted or substltuted (e gt ﬂuo§/ophenyl

aza

| ] wh lae ﬁ;ﬂu}ordphznsd eng i4sfb1mcmhgm3é dm;idmetﬂﬁqmpmrgl such 4-methoxyphenyl)
3-{[(I"S ,45)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-y
I]carbonyl}-l,2-benzisothiazo|e,

3- {[ ( 15Het4bpreberdty thi¢my2 whidlii@dahabaitetkd bﬁs&sﬂihfeﬁmé g4 2%hienyl, 3-

- 5- th I|7
bogl%h%{rgthgrt 1|e1f1}|/llé8cr;hogse 2- (491)‘§1¥th1)th1eny and 2- ?S-methyl)thlenyl) or furyl

3- i I }
S S B e i S 2

hyeedhb 5- Br onp- 3- [ (|

1S, 41S) -2, 5-di azabi cycl o[ 2. 2. 1] hert - 2-yl carbonyl ] -1

_i ndazol e hydr ochl ori de,

5- Met holxyFodmila ([ 1&ck 8K fo Xtbis vydferdbly-CH GIZGEJl CHICFCQ{nleaZI Jeach of X*

he 1/findazol e hydrofg
b B G Op G AnsOgmals i o PoRDloo L pheprelopy CH or
cacﬁpnyl]-llf-lndazole hydr ochl ori de,
6- Et hoxy-3-{[ (15r, 4,S)-5-net hyl -2, 5-di azabi cyclo[2.2.1
] hept - 2-yl ] carbonyl }-1,2- benzi sot hi azol e

DA o X 0 5 1 s oo grommp apgmae .

only khgd 11 2re sblectzd Soihi azol e hydr of or mat e,
3-[(15,45)-2,5-Diazabicyclo[2.2.1Thept-2-ylcarbonyl]-1 H-indazole hydrochloride,
3-{[(18,485)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-ylJcarbonyl } -1,2-benzisothiazole
hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-ylJcarbonyl} -1,2-benzisothiazole,
3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -5-(trifluoromethoxy)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(trifluoromethyl)-
1H-indazole hydroformate,
5-Bromo-3-[(1S5,4S)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1 H-indazole
hydrochloride,
5-Methoxy-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydroformate,
6-Bromo-3-[(15,4S5)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-indazole
hydrochloride,
6-Ethoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-1,2-

benzisothiazole hydroformate,

11



6- Met hoxy - 3-
{[ (15, 45) - 5-net hyl - 2, 5- di azabi cycl o[ 2. 2. 1] he
wo 2e03o§d7prar bonyl } -1, 2- benzi sot hi azol e, PCT/US2004/042852
7- Mel hoxy-3-{[ (15", 45) - 5- nei hyl - 2, 5-di azabi cycl o[ 2. 2. 1
] hept - 2-yl ] carbonyl }-I,2- benzisothi azol e
hydr of opnat e, 3-{[(I

S, 45} - 5- Met hyl - 2, 5-di azabi cycl of 2. 2 1] hept - 2-yl ] car bon
I 2 t
é_ %—E\?elt%c’%(zts? '{gﬂy h&') 3 ﬁ{efhyl @g?cg%ggjicg 205 gﬂ‘lgﬁ Zaﬁl]cart_)oznyl} -1,2-

cabdmisyth}azme(fwdnéwrhwe,Z t hi enyl) - I Z/ -| ndazol e

S D B AR el & S egisydga  ems 2y pronatiyh 2
]hcl&ernbfﬁmia}zﬁﬁ (5- net hyI 2-thienyl)- liJ-indazole
ydr of or ma,

5 3- FMetpxyzsf [(BS4Brmpethyl-BSuliszabisy el o} thent-2ryliaphonylly,2-
] C}?Jngfggﬁﬁa}zoé hg&%wma{e f/-ndazol e hydrof or mat e,
3-{[(15 thyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI
] ¢l Kbﬁgﬁﬂ)}SquwltZI;ﬁ diagdbjcyriof3. ﬁdﬂmpi—éyﬂy@b?ﬁ@} e ghienyl)-1H-
Slﬂﬁ%?{l}ﬁé%{rgf "" di azabi cycl oP*. | Jhept ~-yl Jcar bonyl

- i ndazol e hydrof or mat e,
3 LE(1L84.955- wmgwtwﬂmzab&ydlogmb]mymguaaraorﬂy]l}lmsqu 1Zetyy1]12-thienyl)-
10 {ﬁ %F&ﬁggérgfonrr%tatgyl 2-thienyl)- 1/7-indazol e

S'j t{&ﬁ ﬁ@) §NM¢MW&1Q£&BE%@I‘OFZ’ £h BRpt-3- %ﬁ naﬁl'}y L& ?5 *ﬁ%ﬁ[}h 12-thienyl)-

- ITr7-1Tndazot e dro

3- 1{fﬁrmiaza|1§)1y®rofmmhs¢l -2, 5-di azabi cycl o[ 2.2.1] hept 2-yl]
1%?[1?{]3!' 11%) .’16 N%: tg']a’lazat%lcyaowll%ept- 2-yl]carbonyl }-5-phenyl-1H-indazole

forma

hydroformate,

15 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(2-thienyl)-1H-
indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -6-(3-thienyl)-1 H-
indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl } -6-(4-methyl-2-thienyl)-

20  1H-indazole hydroformate,
3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -6-(5-methyl-2-furyl)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl|carbonyl } -6-(5-methyl-2-thienyl)-
1H-indazole hydroformate,

25 5-(2-Furyl)-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydroformate,
5-(3-Fluorophenyl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -
1H-indazole hydroformate,
5-(4-Fluorophenyl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -

30  1H-indazole hydroformate,

12



5-(2-Furyl)-3-{[ (15, 45) - 5-net hyl - 2, 5-di azabi cycl o 2. 2.

1] hept-2-yl]carbonyl}-1i7- indazol e hydrof ormate,
W®20S06476mr opheny”™-S-1t A S M- S- et hyl M- di azabtT'Y810042042852

.1 Jhept ~-yl Jcarbonyl } - 177-i ndazol ehydr of or mat e,

5- (4- Fl uor ophenyl )-3-{ [(I; 4>5-net hyl -2,

5-di azabicyclo[2 .2.1] hept-2-yl]carbonyl}- |

T-i ndazol ehydr of or mat e, 5- (4- Met hoxyphenyl ) - 3- {[ (15, 45)

I- : SI?EM gﬁzlogclyéh%yg %Ig ES{)@ ﬁ%t%?l é’]S__ 1%?_1%I%Z((bla.l.]ggﬁ‘[?-}'fl]carbonyl}-
S) }Bamdaeblb)hlyd@f&miteazabl cycl o[ 2. 2. 1] ert -2-yl] ca;r bonyl
bl S SR T e e Bicblol it a2

} ﬂnfi:!lzoie hyidersahae hydr of or mat e,
3- %(15 4182 S-Eth | -2,5-di azabi cycl 052 2.1] hept - 2-yl

51c 335\4,19;4)}-3 {i(LS, ﬂ@d%mtlyl -2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1H-

3 ﬂlh z;oisql g{tgyl 2, 5™azabi cycl o[ 2. 2. 1] hept - 2-yl ] car
1l azo’l e hydroformate

3 3 [{K(L§4S)49-Eﬂ*yﬂ'@lﬂq§1’lbza31®eld ma]hbplyl? ¢azbchyl]-hEpnd2elel |
Sa% gﬁ%ﬁb—g’—l\é&l}ﬂkﬁl 5e H%nglcycio[Z 2. lﬂx yﬁcepr%ony?{ SR Eiaz’ole

[(111 dﬁ,fé,ﬁﬁateS met hyl - 2, 5- di azabi cycl o[ 2. 2.
car bon I} - | Hi ndazol e hydrofo

10 5 %r{&hzﬁér@_f{ %\/(eilgyl -diazabicyclo[2.2.1Thept- -yl]carbonyl} 5 (3-thienyl)-1H-
'?‘é ﬁf 4e.0- di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon
yl ,’ and pharmaceutically acceptabl e
s a5 ($Fuﬂyerb<{)ﬁ(1S APeBraihyly? Seliazabopgollitll aspel:yl | clrbdntyk) - 1.4-

inv e conpounds of Forrmulas I, Il and Il are
5 —Bromo-3 -{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl|carbonyl } -1 H-indazole,

15  and pharmaceutically acceptable salts thereof.

According to a compound aspect of the invention, the compounds of Formulas I,
IT and IIT are selected from:

20  3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1H-indazole
hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1 H-indazole,
3-[(18,45)-2,5-Diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-indazole,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1H-indazole hydrochloride,

25  3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1 H-indazole,
3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole hydroformate,
3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole,
3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-6-(1,3-thiazol-2-yl)-1 H-indazole
hydroformate,

30  3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-6-(1,3-thiazol-2-yl)-1 H-indazole,
3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl } -1 H-indazole,

13



3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl carbonyl ) - 6- (1, 3-thi
azol -2-yl)-1/Z-indazol e hydrochl ori de,

W@2(02/0837680 azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 6PCT/US20041042852
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azol -2-yl)-1// -ndazole, - | S -Di azabicyclo . hept
-yl carbonyl -1 i -indazole,

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) -1
-indazol e hydrochl ori de,

3 a( 25(Bs b 27 RkEY 9! RiBzabidbREL 2. 2Ib Ak ROy 51 BOERAZA-2-y1)-
3?UiﬁuhgﬂhbMﬂQﬁﬁm@wazablcycl0[2 2. 2] oct - 2- yI)carbonyI]

3 (O RETOMEY RS RABEIR g Sswt-prhonyty o) figes 290
- I 1H-dagsiz ol e,

L e
3-ihémoet hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]

- 6- (| thiazol-2-yl)-1i/ -ndazole,

3-F ﬁ[((l]_.%%ibé)—l\@thvﬂyﬁ {liazabicyclo[2.2. 1]hept 2-yl]carbonyl } -5-(3-thienyl)-1H-

J5P a3 |cycl o[ 22. 1] hept-2-yl ] carb anyl}-1 -'

[ n]ﬁazo - -Methyl -diazabicyclo .|l |hept -y

C aer- I{J[(QDSIJLS') S-MetHyﬁl-iZﬂdlbzabjdy?clo[Z.i.Y]-hiepldayl}d:a‘?bdiW}r-S-f(@-ﬁmﬁ}&-Q-thienyl)—
%1 AiS) 5- Melhyl - 2, 5- dazabi cycl o[ 2. 2. 1] h
]aﬁ?c]ﬁ’ar bonyl }-5-(1 J3-thiazol-2-yl)-

| '3 161899-Brethyl-2,5- d1azab1c clo]2.2.1Thept-2-yl]carbonyl} -5-(5-methyl-2-thienvyl)-
E @5 5- l\}/lbt ydl gzab]l CI))/C| %’E i’} |c(>t -2-y}i] tenyl)

@WZ@GS (2-thi enyl)-l|7 i ndazol e,

C ar oy é%ﬁ%@%%%ﬁaé‘o?@%% ﬁ%l (—"%-gl’ﬁ &rlgdn%ll }hg -Q{ri_ﬂ%byclnlethoxy)—
S—]le(ﬁd’aidle S- Met hyl A -di azabi cycl oP*. | j hepWyl Jcar bonyl
LAl Sl TR tschans iy pbapsbndaol
| j3- § syt imetiyt-b Lammbicyclo[2.2.1]hept-2-yl]carbonyl }-6-(1 ,3-oxazol-2-yl)-
1H-indazole hydroformate,
3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1 hept-2-yl]carbonyl } -6-(1,3-0xazol-2-yl)-
1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]Thept-2-yl]carbonyl } -6-(1,3-thiazol-2-yl)-
1H-indazole hydroformate,
3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1hept-2-yl]carbonyl } -6-(1,3-thiazol-2-yl)-
1H-indazole,
3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -6-(2-thienyl)-1H-
indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(3-thienyl)-1H-
indazole,
3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1hept-2-yl]carbonyl } -6-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole,

14



| T-indazol e,
S-ftd M-S Met hyl A -di azabi cycl oP*. | Jhept ~-yl Jcar bonyl

wo 285063767 | uor omet hoxy) - |iy-indazol e, PCT/US2004/042852
3-{[(1"S ,46)-5-Methyl -2,5-di azabi cycl o[ 2. 2. 1] hept - 2-y
| ] carbonyl } - 5-phenyl -1i -ndazole, - | S - -Methyl
-di azabicyclo . hept -y carbonyl -b I -oxazol -yl)-
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Iif-indazole hydr of or mat e,

3L 44505 robRAD. ey Re Bl GUEL O A ZpbRERLa 2ot hiemy)-

oXxazo
-SﬂMmduwb di azabi cyclo . hept”-yljcarbonyl J-

S T SRRA ]S atedabicy HoRE 21 Frep S ALRBOMB 6 -(5-methyt-13-

S)thﬁ\zME‘Z Jlfzmaazﬂ)ﬂ@}mmfaﬁﬁét@[Z 2. 1] hept - 2-yl ] car bonyl }

i azal e/ - I *T-indazol e
O SRR acblossial B S ber vz et 3
]qﬁﬁggnyy@qﬁp&am%ngenyl)-l|y|ndazole - | - -Methy

-dirazabicyclo . hept”-y carbonylJ- -CS-thienyl)-!//-

| rid &t by, 43)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(5-methyl-2-furyl)-
E% %% ﬁS) 5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-ylI ]

carbOnITYS6- (4-methyl -1, 3- thiazol - 2-yl)-1i 7-i ndazol e

h)Bd [QfS;ﬁS)’ﬂ -Blethyl-2,5-diazabicyclo[2.2.1]hept- 2-y1[]carbony1} -0~ (S-mzet}ilyll ]2-thleny1)

(IS S) 5- thhyl 2, 5- dlazablcyclo '] hept
e6 (4-methyl -1, 3- thiazol-2-yl)-I
T - - ~
3. ﬂ@ﬁ?@)g Iefeth{yglégzdé%zla%?gfl &2 %]he che%I caﬁb 1 traliydf 0-2H

6PU¢mﬁ%V QEZQKWMﬂ@hwhqbnhMQ i ndazol e, 3-

(L8 S R o bl b

hygranfbyiydFsindazole,
3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(trifluoromethoxy)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(trifluoromethoxy)-
1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(trifluoromethyl)-
1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -7-~(trifluoromethoxy)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -7-(trifluoromethoxy)-
1H-indazole,
5-(2-Furyl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]carbonyl }-1H-
indazole,
5-(3-Fluorophenyl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-y1] carbonyl}
1H-indazole,
5-(3-Furyl)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-ylJcarbonyl} -1 H-

indazole,
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:]t ad .S AN-S- Met hyl A -di azabi cycl oP?. | Jhept -yl Jcar bony

wo eos&3enet hyl -1 - thiazol -2-yl)-1iJ-indazol ePCT/US2004/042852
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3-{[ (15, 45)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
car bonyl }-6-(5-nmethyl -2-furyl)- |~T-indazol e,

3-{[ (15, 45)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. | ] hept - 2-yl ]
carbonyl }-6-(5-methyl -2-thienyl)- Ii7-indazol e,

3- i - s €l i | . -
AT R e e e S T R

| H-Mdigleable, hydr of or mat e,

- £45) - B - | | .0[ 2. 2 - 2-yI
o SO PR aR P SR ZA st b trbony-
3- {Huidazdie} - 5- Met hyl - 2, 5- di azabi cycl OLZ. 2.
117 iR Ry Qs s anetby 2 S gL s dbspePojlspbony -
- 1Rl dazde hG@oRIAMle, - - CLri fluoromet hoxy)- | i

-i ndazol e,
3I'5?‘[5;0?‘113%115’1%-3y{l[(-lﬁa@-dira@b}ﬂ+20§fdia@‘tﬁc}zld[]l.ﬁelﬁitepEZW]]cmonyl}-

gbﬁé&%(ﬁg( T\/relt L;ngog}e;%u ;:ylcl IoP;‘I. P?ﬁéglt ’%1 yl j car bonyl
J-SHGclopirdpydinetiteky) Bx Y 1,45 B-ineitigz 0,6 ahydbie§€l6 [Pk, Ehept-2-
AR O SRS ndazote,
i e R T R s e
nyillcatbonyl} ridaindresle,
5-Amino-3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole,
5-Amino-3-{[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-6-(1,3-
thiazol-2-yl)-1H-indazole,
5-Bromo-3-[(18,4S5)-2,5-diazabicyclo[2.2.1Thept-2-ylcarbonyl]-1 H-indazole,
5-Hydroxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -6-(1,3-
thiazol-2-yl)-1H-indazole,
5-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-y1)carbonyl]-1 H-indazole
hydroformate,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-5-methoxy-1H-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-5-methoxy-1H-indazole,
5-Methoxy-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-1H-
indazole hydroformate,
5-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl Jcarbonyl } - 1 H-
indazole,
6-(2-Furyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yljcarbonyl }-1H-
indazole,
6-(3,6-Dihydro-2H-pyran-4-y1)-3-{[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-
yl]Jcarbonyl}-1H-indazole hydroformate,
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- -Fluoropheny - - | -S-nmethyl -diazabicyclo .l hept
-yl carbonyl}- li7-indazole, 5-(3-Furyl)-3-{[(l

wa Bos4&y765- met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - ReYUSa4/B12852
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onyl}-1//- indazol e, 5- (4-Fl uorophenyl)-3 -
{[(15r,4,S)-5-nethyl -2,5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }- 17J-i ndazol e,

5- (4- Met hoxyphenyl ) -3-{[ (| **-S- et hyl ~*-di azabi cycl oP"

I il

s ATEPaR PR I REo g S pioloD  ogp>
ﬁbﬁkﬁbﬁﬂﬂ}ﬂé@t@&aﬂé]carbonyl} I|/-|ndazole

yég{ﬁ (S5 ety 2pirdiagabiowlof,2 Uhens-2eyljgasbonyl -
cligfazold, 1]hept 2- yI]carbonyI} i 7-indazol e,
5- cl I -5- - -di
it TR S R o
hyl?{ H’Fd?idf@ﬁ rmate,
opropy nethoxy) 3-{[ (I, S, 41S)-5-net hyl -2,5-di az

atfi-Epeloppity®x g} hdﬁitlSES) §me¢laﬂ@cﬁa§hlaza}bwypllo{2 ﬁdéhppt §yl]carb0ny1}
53?% |no 3 [ (5-Met hyl -2, 5-di azabi cycl o] 2. 2. 2] oct - 2-yl)
4// -|ndazole

5 GAUyd]QplgpﬂB( %15, 49)5- ﬁremgt- bl di@abicgilaf2ahi oyt e 2caboohly} -1,2-
Jcarbonyl }-6-(1 53-
HP&@ﬁﬁh@ﬂ§?¥yhP&mmﬂGazole 5- Br omo- 3- [ (

1%/\%&& e&tb 2@; [‘EYS& [52meth|y -2,5- d1azab10yclo[2 2.1]hept-2-yl]carbonyl}-1,2-

carb #-Tndazol e
SIdemﬁMymﬂe{[(lA 45) 5 met hyl - 2, 5- dlazablcyclo[2.2.1]

th %?%t}é%%él_ @@;’5‘9%5}%%%%@%19 A —éi:azabicyclo [2.2.1]hept-2-yl]carbonyl }-1,2-

S5-uvktibakigzale,[ ( 5- nethyl 2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-ylI

)¢ a(erSQB%/Jz]abﬂcyclo [_2 I?.nZ] oct- 2|—ylc arbonyl)-6-methoxy-1H-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole,
6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole
hydroformate;
6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole,
6-Methoxy-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydrochloride,
6-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 hept-2-yl]carbonyl } -1 H-
indazole hydroformate,
6-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 ]hept-2-yl]carbonyl } -1 H-
indazole,
7-Methoxy-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl }-1,2-
benzisothiazole,
N-(3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-y1)-
N'-propylurea hydroformate,
N-(3-{[(1S,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-yl)-
N'-propylurea,
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hydr of or mat e,
3-(2,5-D azabi cycl o] 2. 2. 2] oct - 2-yl car bonyl ) - 5- net hoxy-
wo pdosioeiez ol e hydrochl ori de, PCT/US2004/042852
3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 5- net hoxy-
i 7-1ndazol e,
S- Met hoxy-S- 1t d AMA-S- net hyl A - di azabi cycl op”™. | Jhept /-
y car bonyl j -1 H ndazol e hydr of or mat e,

& arvof 7z 2.1
M% gsﬁyl ] Cairzg]é Ab@wl%[mtz]w 2%1)5 b3 RPHGHE-8]-2-

A~ i nda

elgcsfcmpwgangza{l{oeca@deMOgommyl 2, 5-di azabi cycl o[ 2. 2
1&3@@&5 ﬁ/fe}’l'lyl %%r &18%56 c}yclo %2? o@f@é@a%bon C -?{H?{&r‘leﬁ -
%"yd}xr}?hmydptaﬂécafbomiaﬂaj e - 45
s YRR VB g upbeytobt s he b aBgeodl T idgeng st A
} ﬂrcéﬁ(ylhﬁég a7@bRrmate,

Fur S-1td . S"-S-nmet hyW-di azabi cycl op. a. AheF
| %{gdﬁ}j&{gﬂw [Z,Srdlgzpah@yglgpez 2Joct-2-yl)carbonyl]-1H-indazol-5-yl}-N'-

6- g%/ 1‘1% entyl oxy) - 3-{[ (15, 45) - 5- et hyl - 2, 5- di azabi cyc
&%' g ?hept 2-yl]carbonyl}- | T-indazol ehydrof or mat e,

6 -dn@ypbhrype autichibx yoceBtable (hlfsSherddfS) - 5- met hyl - 2, 5- di azabi
cyclo[2.2. 1] hept-2-yl]carbonyl}- | -indazol e,
6- ("l opropyl -3-{[ (15, 4*-5- et hyl - 2, 5-di azabi cycl of 2. 2.

1] hept A?chfci]llﬁg,atbQCfﬁﬁthér cbm%ourﬂﬁﬁ éo‘-‘t @Fﬂl'eaﬂx%hﬁon the compounds of
hydrofornate 6- Cycl opr opyl - 3-
r Hosypuls fd {mﬁlﬂlzarsswé Py c| 0[2 2 1] hept - 2-yl ] car bon

VB SRS e onr et g
c drydorigrinjatd, / -

15 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } - 1,2-benzisoxazole,
3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -5-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -5-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole,

20 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl } -5-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -5-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl } -5-(tetrahydro-2 H-

25  pyran-4-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5~(tetrahydro-2 H-
pyran-4-yl)-1H-indazole,
5-(3,6-Dihydro-2 H-pyran-4-yl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-
yllcarbonyl}-1H-indazole hydroformate,

30 5+(3,6-Dihydro-2H-pyran-4-yl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-
yl]carbonyl}-1H-indazole,

10
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benzi sot hi azol e,
3-(2,5-D azabi cycl o] 2. 2. 2] oct - 2-yl car bonyl ) - 6- net hoxy-

wo saosioestez ol e hydrochl ori de, PCT/US2004/042852
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3-(2,5-D azabi cycl o 2. 2. 2] oct - 2-yl car bonyl ) - 6- net hoxy-
i 7-1ndazol e,

6- Met hoxy- 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-ylI
)carbonyl]-1 fir-indazol e hydrof ornate,

6- I ; B - -
L e e e
6- Métimdaxgle @é’{h[ qrmats, 4

-SI)SI ?D ng‘Ill x@%gb{?@ r?ggg%e%ﬁ 22 5- %azzﬁp cyc?o[y b]l_cfh P or }X]Icérbonyl}
Nﬁvmﬂﬁyd& [fd .S An- S—nethyIAA di azabi cycl oP*. “hept "-

b o> S35 & mebeish BBt 2 drepop alpabonyl)-

1}bg@km%ﬂgmb&@ﬁ99@%l}-l|7 i ndazol e, 7-Meliioxy-3-{[(l
S)é @lﬂypmeﬂwxs) &i{8d a8 §ronadiyd-225-dippabicyc {32 ]l eephd1yYicdrbonyl } -

"1 gﬁélsothlazole

}%IFP S- Met hyl A -dirazabi cycl oP*. | j hept ~-y~car bony

I lFYuormﬁlMioxS}-Sf{[I}S 45\)(-5pmetmy -6 ehazayidvea [QfZ]E]h@)t 2-yl]carbonyl}-
] 1 Apidyad

FAYA %E% 5 Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept -
%é- %BHV#? 3% ndazol - 5 yl)- iV-propylurea, V- {3-

[ (ﬁFlMBidﬂUJmeﬁxo'iy@| AR 5 Y50 Oth9t- 2 5 20 Pebic ol d%)fﬂflgﬂgynﬂgicgkbonyl}-

[ -|ndazo -5- yl'}cycl opr opanecar boxam de hydro
L- 11{—31 azole,

E g]‘? Ej\/gg h?’ h%')gﬁ -ﬁ/][e}%af? 2?5231?[%&%61&[: ([1122% gi 1RGE5 é/l] Xar?) ? oces 1nJlazol 5-
ylcyclopropanecarboxamide hydroformate,
N-(3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-
yDecyclopropanecarboxamide,
N-(4-Fluorobenzyl)-N'-(3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1hept-2-
ylJcarbonyl}-1H-indazol-5-yl)urea hydroformate,

N-(4-Fluorobenzyl)-N'-(3- {[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-
yl]carbonyl}-1H-indazol-5-yl)urea,
N-~(4-Fluorobenzyl)-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2 2]oct-2-yl)carbonyl]-1H-
indazol-5-yl}urea hydroformate,
N-(4-Fluorobenzyl)-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-y1)carbonyl]-1 H-
indazol-5-yl}urea,

N-(Cyclopropylmethyl)-3-[(5-methyl-2,5 -diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-
indazol-5-amine,
N-(Cyclopropylmethyl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-
yl]carbonyl}-1H-indazol-5-amine,
N,N-Dimethyl-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-

amine hydroformate,

19



JV-{3-[(5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bo

nyl]-1i7-indazol-5-yl}- L - propylurea hydroformate,
waWofB63766- Met hyl - 2, 5- di azabi cycl o 2. 2. 2] oct - 2PgT/VSR0H012852

nyl]-IF-indazol -5-yl}- - propylurea, and

pharmaceutically acceptable salts thereof. According

to a further conpound aspect of the invention, the

conpounds of Formulas |, Il and Il are selected from
2]{! []\(-bm%th (@ YRh {14 d%z&n@cﬁﬁ@? '2?6’& |295[1)?3au:f)oildzlljI 8Pt indazol-5-
carbony , 2-benzi soxazol’e Nydr of or mat

S—Mﬂ@&““ S—thhyIAA di azabi cycl op”. Ahept“-yycarbonyIJ-

s BAEPTLS ﬁ%f-?liﬁwhyweawgza. lorahicus)ai Bhspta-pilsspbonyl-LA-
I ]maazoblerhyrhiazﬁy%réfoﬁﬁftg,yl -1,3- thi azol 2-yl)-1i
5 5 PP e s ﬁ@%ﬁ%—n@t@l—&ﬁaﬂ%}omp&zﬂJé.emamar@w-m-

]Clﬁ&&%[l‘,s'a}méeﬂ met hyl -1, 3-
t hi azol - :%{Il/-lndazole - - -Met hyl

dNééEbn@Emlf [(1s ﬁ%pi-mw-a,éfmwcyclaz 2. Hibemtya-ylcarbonyl}-17-
zol e hydr of or mat e,
Sﬁk@éﬁkﬁ%@%é%%%%§®hﬂggiazabicyclopA.IJheptA-yIJcarbony

| IV, BDfetylkde ({1545t hinahgl-2 B-didzpbicyclo 2 Haebt -yl cakbonyl } -1 H-
a -di.,azabicyclo .1 hep -yl carbonyll -
10 ZK%L 8848, pyr an- 4-yl )-1i -indazol e hydr of or mat e,

3 -Fldydhp éntﬁlm? Nf[t 1*%43)%‘ I_Eetﬁylazzﬁl*aia%mkﬁﬁcﬁz 3. ihdpeBtyTRaMonyl} -1 A
]carbon¥yi r ahydr o- 2
pyindazol>yi)pren/hydiofermets, e,
N-Cyclopentyl-N'-(3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -1 H-
indazol-5-yl)urea,

15 N-Cyclopentyl-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-
yl}urea hydroformate,
N-Cyclopentyl-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-
yl}urea,
and pharmaceutically acceptable salts thereof.

20

Preferred aspects inciude pharmaceutical compositions comprising a compound of
this invention and a pharmaceutically acceptable carrier and, optionally, another active
agent as discussed below; a method of stimulating or activating inhibiting alpha-7
nicotinic receptors, e.g., as determined by a conventional assay or one described herein,

25 either in vitro or in vivo (in an animal, e.g., in an animal model, or in a mammal or in a
human); a method of treating a neurological syndrome, e.g., loss of memory, especially

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

30
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-Di hydro -pyran -y - - | - -nmethyl -diazabicyclo .
hept - yl]carbonyl}-1i/-indazol e hydroformate,

W®2(03/063781 hydr o- 2/ J- pyran-4-yl)-3-{[ (I PCT/US2004/042852
S, 45)-5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-
yl ] carbonyl }-1iJ-indazol e, 5- ( Druor one
oxy)-3-{[ (15, 4-5-net h3d- 2, 5-di azabi cycl o[ 2. 2. 1] hept -2
-yI]carb snyl}- | /-indazol e hydrof or mate,

"3 {1 (15 QR DREL e prgrent invention ayyc?eo%f%?aﬁé 1‘]"’#38% fogally. Some

i T

hydr of ormate, 6-(Di fl uoronet hoxy) - 3- {[U

Sr, 41S) - 5- net hyl - 2, 5- dlazablc clo[2.2.1] hept-2-yl]carb
5 onyI }- Thesypihgsis of @rm ar compounds is d1sclosed 1n copending application Serial

7- ﬁF uﬂfé@%ﬁ@ﬁﬁ@@é bk 2]552?(5’35)(1'reEePHFet&iyélos%resomlﬁg@g'h%}’eby

clo[2 [ hept-2 y car bonyl } I ndazol
hyicapormtedtby, reference.

7- Fl uor o- 6- met hoxy-3-{[ (15", 46) - 5- net hyl - 2, 5- di azabi cy
clo[2.2.1] hept-2-yl]carbonyl}- | i -indazole,

V- (3-{[( 1A4@1d§ﬂ1bﬁdaﬁ)bbu2e<ﬁndh@ﬁr@;ﬁ&r&i(ﬁl| dfltle Bicgdibtpé aidide are

yI]carbo I}-1j7-indazol - (y ycl opr opanecar boxam de
10 Wﬁy available, can be prepare by known procedures described in the literature,

?%(a% d‘feicmpé b %’of\@f ?‘A rgiééolg '3%%915{@5&& # dmmercially

ept - 2- y car bonyl } azol - 5-
y| gvmﬂd}lngmmmtaap]b@x@npdebe prepared from the corresponding isatins by basic

blpfdg%lpf%“ Ea%g%eﬁxé%% anlg\{eéﬂ%jléng%%ﬁ% RO Wi, Endn 8321952, 74,
} 30001 nBaztox Sroyd-3-badax i dicelf ah B hespared from 2,5-dibromonitrobenzene

15 C%Ifé@?@%%ﬂ% ql?}gté%//]!nza,lonagg _sai{p[m(nlﬁ/(\:atélloSn) wgh geegapb%lxillzatlgn Cg)l?ozvge% by re-
esterification, reaction with isoamyl nitrite under basic conditions, hydrogenolysis, and
saponification [Angell, R.M.; Baldwin, I.R.; Bamborough, P.; Deboeck, N.M.; Longstaff,
T.; Swanson, S. WO04010995A1]. 3-Benzisothiazolecarboxylic acid can be prepared
from thiophenol by reaction with oxallyl chloride and aluminum chloride followed by

20  treatment with hydroxylamine, hydrogen peroxide, and sodium hydroxide.
Bicycloamines that can be used in the preparation of the bicyclobase amides are
commercially available, can be prepared by known procedures described in the literature,
or as described below. For example, (1S5,4S5)-2-fert-butyloxycarbonyl-2,5-
diazabicyclo[2.2.1]heptane hydrochloride is commercially available. (18§,4.S)-2-methyl-

25  2,5-diazabicyclo[2.2.1Theptane can be prepared by the reduction of the tert-butyl
carbamate with lithium aluminum hydride or by the sequence of reductive amination
followed by deprotection. 2,5-Diazabicyclo[2.2.2]octane can be prepared as described in
the literature (Newman, H. J. Heterocyclic Chem. 1974, 11, 449. Sturm, P.A.; Henry,
D.W. J. Med. Chem. 1974, 17, 481). 2-Methyl-2,5-diazabicyclo[2.2.2]octane can be

30  prepared from diethyl 2,5-diaminohexanedioate by cyclization of the N-benzyl

21



bonyl }-1i 7-i ndazol -5-yl ) urea, _ _
{L]( Slfilrzl uo?/o%enzyl )-N -{3-[(5-nethyl -2, 5-di azabi cycl o[ 2

WO 2008pesT67 2- yl ) carbonyl ] -1i7- indazol - 5-yl } ur eBCT/US2004/042852
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hydrof ormate, -Fluorobenzy -N - - -nethyl .
- éi azabi cycl o oct -y car bon%I Jmelt h- I I gdg_Zg: aga%: ci/glr gf"z

N EA oerr oIr ;llcg‘rﬁbg%;/l) ] 3I |[ 3(/i hdazoI}/- 5 -ani ne,

i \Zﬁllge]eéf)lg;héﬁr %/@Flwtimtdfﬁie)tgﬁﬂﬂ E(tl)l!ligesé lh}éc%rggeznoll Sﬁé%etl?céiye protection,
y bR b Y Bemathe o e, 7v: N

o ot bam |t e ATRB Vot pret AEAE Gl b SF ackds with the
{L@:}’%ﬂﬂwﬁ _r_gl[IlI]gi‘l[jnor ?-IZOBt and EDCI in DMF, or bylconvertkiJ%gnthle ]acilds to the
) ) _o. ar -

[ (cos Hblﬂlng %ci%;:%lo?}igl@ Qi&c??ﬁ\%}_l (r)%lgwé} %{lﬂ? a{eé_%cyﬁc%afmne (Mgi:or, JE.;

i Zﬁdrﬂsa? ]%gl#efﬂlbny IT32,06h,i; @i RVE) Dhifler?.L] PERLOZ WG - ana T,

whd-1ike . ndazol - 5.am pe hydr of 0 nate, 1y,
P%ﬂ%&a}c@% g}]ﬁ' _Ezop_or%( eai %‘h’eﬂsge_ms _Zﬁ@t, Ay319). The couplings are generally
5 pdiferzedi amyﬁdnﬂfeﬁlp%{ahﬂrlbﬁ%} ?[%i }lif)lu}sc afh*?&%hé érllallal gls rclzgl? fe {Jr_epared from
_ani LA- D - 3- _ _

i glée}]gjq&%s_%iewjongxﬁgl ngvaagamj’a:ly@gfemt QWtﬁxf Pl ;Eﬁﬁi, Y2r G&]h&é’ihpﬁ.M., J.
LG 0t AN BT hamsngoere
?l?t/ﬁel?@gi‘?h?zybiymmweé by stadAEPEhcton M ddBures as described, for
cifafobis BB, Vs T ey emap ssctaq akuctBiod b santiany

| fechmiiques, snldlaZ@d:hr&n}fﬂokﬁébl%aorr%%&hﬁ%ﬁﬁﬁfpracticed by those skilled in the

art.

One of ordinary skill in the art will recognize that compounds of Formulas I-IT
can exist in different tautomeric and geometrical isomeric forms. All of these
compounds, including cis isomers, trans isomers, diastereomic mixtures, racemates,
nonracemic mixtures of enantiomers, substantially pure, and pure enantiomers, are within
the scope of the present invention. Substantially pure enantiomers contain no more than

5% w/w of the corresponding opposite enantiomer, preferably no more than 2%, most

preferably no more than 1%,

The optical isomers can be obtained by resolution of the racemic mixtures
according to conventional processes, for example, by the formation of diastereoisomeric
salts using an optically active acid or base or formation of covalent diastereomers.
Examples of appropriate acids are tartaric, diacetyltartaric, dibenzoyltartaric,
ditoluoyltartaric and camphorsulfonic acid. Mixtures of diastereoisomers can be
separated into their individual diastereomers on the basis of their physical and/or
chemical differences by methods known to those skilled in the art, for example, by

chromatography or fractional crystallization. The optically active bases or acids are then
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]oct-2-yl)carbonyl]-1i7-indazol -5- yl}urea

Ey?gifgggﬁteiu -1 V-{3-[(5-netliyl-2, 5-diazabicycl 8[ 2. 2.

2] oct-2-yl)carbonyl]-1i/ -indazol-5- yljurea, a:}

b | ey e Tonei sl 1608 fen: BRRLE I doggion o
' tical conp C

o e T PR Hefoe i chwomato BB HPLC colurnns),

: ; . ' not her active :
ey NS AT —
ggﬁﬁnw’[l?@eqsﬂ Riiable ehirabHBhE-columirs akd Meeufh@ERAHLY Tiacel, c.g.,

€.(hirac@O[Y ﬁﬁ@éﬂ?rﬁéb%glof ¥bng’ Iﬁ%e?tﬁ]%l% na) TRl @e?%qtgbrl]g rEnzymatic
O SEEtions, vyih o et dorivinedarioRded alsiselft FnIBERAIL QLc"

2 ;ﬁkgpagﬂn%gs 0121.? cgr?rgul?é)sgélg[fc&% 51?{2\%%2 e 3@2&2@ gagt%ynzéhg)?gidaﬁij Bltive
metating materdpid {nlcdhﬁ?rlla E"tyﬁglgﬁg?l%%?sggst&?g ﬂggcgiogégggitiélgsa\y@ch do not
Irr%n%%‘lf lréﬁcng’ggziﬂ?g‘hi cotinic al pha-7 act | \éi Lgr e: 2 _Grthgaml ’
Compounds of the present | nventi on may be. pr epar ed

convenfjagdiiohyoneSdwalindry tHE iKMW vﬁ![lqe&%'gﬁﬁ rrélﬁata e q%a Pounds can

i b . Al startir erra
o A8 ch o Aot gutiepin b chatom A, 11,

s€@rand/mg”ﬁaﬁ1epﬁa;bemicuﬂi%nﬁm%ﬁ? 'é%:t ci‘%%nrpsol ”2;.-1' ag{e d%_enrgt%g.n Such

; i di a .
H%P%@g%f?%%g £ &I?qnlggfg%ggh!egﬂgwd%g@desm,in U8 fdnk KBs. 5,846 ,514 and

ehq [ ] rporated b . .
rorer onoos Aot B PAR R A0SR s b devtemtion can
drrione ths effiedoplead ecembdibe diRtion of action of drugs.

Deuterium substituted compounds can be synthesized using various methods such
as described in: Dean, Dennis C.; Editor. Recent Advances in the Synthesis and
Applications of Radiolabeled Compounds for Drug Discovery and Development. [In:
Curr., Pharm. Des., 2000; 6(10)] (2000), 110 pp. CAN 133:68895 AN 2000:473538
CAPLUS; Kabalka, George W.; Varma, Rajender S. The synthesis of radiolabeled
compounds via organometallic intermediates, Tetrahedron (1989), 45(21), 6601-21,
CODEN: TETRAB ISSN:0040-4020. CAN 112:20527 AN 1990:20527 CAPLUS; and
Evans, E. Anthony. Synthesis of radiolabeled compounds, J. Radioanal. Chem. (1981),

64(1-2), 9-32. CODEN: JRACBN ISSN:0022-4081, CAN 95:76229 AN 1981:476229
CAPLUS.

Where applicable, the present invention also relates to usefii] forms of the
compounds as disclosed herein, such as pharmaceutically acceptable salts or prodrugs of

all the compounds of the present invention for which salts or prodrugs can be prepared.
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procedures described in the literature, or as

waemsnediet bel ow. For exanpl e, indazol e-3-car bpXyUBI904/042852

10

15

20

25

30

acid is commercially avail abl e. Bronpi ndazol e aci ds

can be prepared fromthe correspondi ng isatins by

basi ¢ hydrol ysis, diazotization, and reduction

[ Snyder, HR; et al. J. Am Chem Soc. 1952, 74,

2%%hnac@§t'ih7all§ Q¥RBRbR ANEAERAX MOS0l syafea@ﬁlg%s RiPebmpound,
from 2, 5-di bi ononi t robenzene by reaction wt

difendtiphinglas aRese, Withpo MicrEase Plongaiie #eid @b@ﬂb@)@?ﬁdbr example, salts

foI nheact.io

it PR B SuC S eDepHoRR R et LA BB BY, camphor

s aponié la@&,t dxalic Em‘iﬂ,gﬁhlbl.c aEi.dMucmBﬂJ 4d¥d, Bitrid ad®i,; formic acid, hydrobromic

Banpoy ough, P.; Deboe N. taff Smanso
S. acw&%%@g@/@ftaﬂ% e | ml%ezsaf%vilara&éxmapéehgmi g parbonic
becRI %@ﬁ%elﬁt{&m hétepRDRRAs % HERAAS 98k WvillcP¥RInhaH compound
chl oride and al umi num chl oride followed by treatnent
vmftlmptlhymwcaiﬁndes rdagigd otikran peproriizie basgrig feyodiegmsodium,
n

g%g%&a Calmyl?l%éﬁg}}ugqy Skt A BRHR R ed grr%]l%)ggshll?q in the art
awall [fadtiied reco gmz@ﬁapio&bﬁi&@or@ltkﬁﬂhﬁ chimebauniRands may be prepared
descri hed %_the itera or as descr.i bed be] ow,
&Y r%a)ggﬂjbptt e (:pmgounds %@QL%WE%Wprgamc or organic acid via any of a

dingzABi SMGbRE Zaethokkh %@ﬁeﬁﬁﬁvé%y qt‘ll@aﬁmn@ ralk@ﬁné &arth metal salts can be
commerci al ly avai l abl - 2- et

2 psepareéioaﬂﬁa&y@g dlezompoyuisnf éhﬁemvifmﬁwb yltﬂarté@m@prmye bdseviaa
rt-butyl carbamate with [ithium

al%ﬁﬁk (R%} E§O%$ by the sequence of reductive

am nation follomed by deprotectlon

gegéﬂ @@% l?qlﬁ) Clngg r% Iﬁerg}%om a \mr::g%glt rhetp eb o%tsained by reaction
Heli@rif6rgenit 6r B8N adidd-hcetdids, ad'lg)gtes %‘lgflﬁam:s Elttﬁtes dspAtiales,
D.W J. Med. em 1914, 17
2bmhf;¢ﬁ,-bzn@n@ﬁugz>aﬁp% mulfﬁtzs @u@raﬁm eavephozattre d;ghmaatesi
Tl i AL RIS AL 581 UL

a lgi){dﬁsphdsphiate&g hemisylsfatss, hegtheates Mexpricated Cluh@fates, hydrobrormdes,

on, and .depr ot ecti on
' 9&0}&1}/ es aZnhy t)'(y-erlhanesulgongtes tlactates maleates, methanesulfonates,

nicotinates, 2-naphthalenesulfonates, oxalates, palmoates, pectinates, persulfates, 3-
phenylpropionates, picrates, pivalates, propionates, succinates, tartrates, thiocyanates,

tosylates, mesylates and undecanoates.

Preferably, the salts formed are pharmaceutically acceptable for administration to
mammals. However, pharmaceutically unacceptable salts of the compounds are suitable
as intermediates, for example, for isolating the compound as a salt and then converting
the salt back to the free base compound by treatment with an alkaline reagent. The free

base can then, if desired, be converted to a pharmaceutically acceptable acid addition salt.
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reaction of acids with the bicycl oam ne and HBTU or

woiaBs/0ed1e? EDCI i n DM, or by converting the acPdBUSI®04/042852

10

15

20

25

30

the corresponding acid chloride and then reaction with
the bicycl oam ne (Macor, J.E.; Gurley, D.; Lanthorn,

T.; Loch, J.; Mack, RA; Millen, G; Tran, O;

Wight, N; and J. E. Mcor, J.E. Bioorg. Med. Chem

Lett. Zﬂ%]con%om?d]s%f the ilitI6R Ui b WHEniRlsRr QRN raY an active
performed at ‘roomtenperatures for 4-8 hours. _
Thing@dicdeofarfaingstiana i hye, the pissent thventaom al$veinglilebehappaceutical

ot aat of pBIGRART PO BAPPL edotliBlyg ot ofBle Pyjpr more
Bi stuahaeas@llyatdeyptbleasiries.anal ogs maybe prepared from

bi cycl obase am des by standard reduction procedures as
descri bed, for exanple, below The resultant adducts

can be 508t Edaiaf REkdicb et e BYaibbRIAA 1886 BRICBMESs for preparing
such as chromat ography or recrystallization, practiced
byvatios formkiatibrscbuitable For administeiieg the compounds geopkding toj the

the art wll recqgni ze . .t:hat .conpounds of.. For -

ca By iprlR R 0l b AP Rt iRt pitec. o

| sexamipies inf 186 Mandbdok o0Phirhaceaiticslmxeipihss, Anfeicud Phgmatesutical

i sonmers, trans isomers. diastereom c mixtures, )

r dbREAHAN (CHBEH SEEAT L Phisragruisaliposags Remsnd ptlets (Lieberman,

subzhanh b %c}hv&%,eedit%ﬁ? P&t SEBABA, RBRERd b Mearkdl BUkRer, Inc., as

the scope of the present invention. Substantially pure
ervagll asdhemingion’s Phirmapenticalr Seidneemn(2A59nOpploéditome 1553-1593 (current

corfes ondi ng opposite enantioner, preferably no nore
thgﬁ ’p nmost preferably no nore than 1% The opti cal

i soners can be obtained by resolution of the racemc
m xt ures accog{gi_n to_conventional processes

for .
exanpl &2 VIRY iHaely bt SERUBINgRoYE pRbi P RRPIhelk gl degree of
USERBHALY, ARILERbINs BE ie\ResRfi iflv@ftioR @8EbO5drkiRlsPREd BAnPdne
coval ent” di ast er eoners.
needing stimulation of alpha-7 receptors. Administration may be accomplished
according to patient needs, for example, orally, nasally, parenterally (subcutaneously,
intraveneously, intramuscularly, intrasternally and by infusion) by inhalation, rectally,

vaginally, topically and by ocular administration.

Various solid oral dosage forms can be used for administering compounds of the
invention including such solid forms as tablets, gelcaps, capsules, caplets, granules,
lozenges and bulk powders. The compounds of the present invention can be administered
alone or combined with various pharmaceutically acceptable carriers, diluents (such as
sucrose, mannitol, lactose, starches) and excipients known in the art, including but not
limited to suspending agents, solubilizers, buffering agents, binders, disintegrants,
preservatives, colorants, flavorants, lubricants and the like. Time release capsules, tablets

and gels are also advantageous in administering the compounds of the present invention.
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canbe separated into their individual diastereoners on
the basis of their physical and/or chenical

di fferences by methods known to those skilled in the
art, for exanple, by chronmatography or fractiona

arzas iliqnid ofdlelosyleifedhd dn Afsh b¥ Bs BB L Sdrini AT IS om unds
crystal Via HQ].E froﬁ?%he sep grated dlastereonerlg po

ol %t Qﬁ&le‘gboag 3$1<§H41n% F%@E%a@dwns@pmﬁtspl@ﬁom emplsmna,l suspensions
I S@Bt@j’s§aﬂdns\h§lir§’ e&&%s&ﬁ%@o&ﬁs &H'aigﬁlcoﬁaﬁoﬂﬁaﬁg 20 cﬂluents known in
, chiral HPLC colums
othq:, &Y, SR WadRE ang amtabh: exgmantﬂdtﬂownah tisennt suoh BBreEr¢ ives,

bl hi ral
t r\ﬁetﬁﬁé)%ﬁnsé&geegne}sh u?VOIdl’lI Ig%vrsrzg gﬁéglg}fgr gglélglf}l/nrlg and/or

mum:éﬂng OB aontpohis oot in@hiRAD e BEANoRHDE e e pfistnt invention
tinel ct abl Enzynatic_separati ons,

VVI AR Jégﬁegvffe){ PARRG itrayFROuslys it the &fron of ailfhf@tagm stexallelsylutlon

a@thsterenmmoHass aRb poisel as | -1can |ikew se be

obtalﬁgd by utllﬁ2|ng éptlcally active starting _

materials in chiral synthe3|s processes under reaction

gggld't It Egﬁ%gﬁ@%?o nar ;au S c{naci g c?pglgﬂé)?lgdwf the present invention

r e@b@mpmmremhy nm)hng ﬂl@ﬁfﬁﬂl@ﬁﬂﬁi Wil a Blﬁta%i%eé%'ciﬁfbnﬁ keJCE:l%E %Q&oa butter,

i ched
e? a(l%&{'a ]@gthglg%? é&g‘ﬂ%ﬁ? (?I.Ig el a%r(])%s e agiaﬂtadumhlsiratlon can be in
e t
em‘*‘?‘i?‘é%*’?sﬁf*ﬁﬁ?gﬂp S, B pRE ERLE LE S B uia aputgining in
({}1@ topag asifve Wdl@tawﬁh Slmtbbmdnﬁrs'j’éﬁlh; Onowrs the art.
descrlbed in US. Patent Nos. 5,846,5 14 and
6, 334,997, deuteration can inprove the efficacy and
i ncr ealw topieal ddmatistation thegbbingite@icalfd#5ositida WS bl Hihe form of
Sy ted c ound can be synthesized using variou
?%‘L‘ %‘6‘8’%5 i‘?twéla SlsipRsa prspERsiaNis s, solEtﬂoltsppastes

Fimmh:ts Astia) Qﬂiﬁdﬂoﬁs §1ﬁ‘t§bl@f&t A@ﬁﬁhﬁtﬁﬁﬂ)ﬂ R hcat )Ileo Car o(%fnose

el ed Conpounds for scovery
@qpé %@ﬂqstran)rhmay also involve transdermal adnnmstratlon via means such as

transdermal patches.

3

Aerosol formulations suitable for administering via inhalation also can be made,
For example, for treatment of disorders of the respiratory tract, the compounds according
to the invention can be administered by inhalation in the form of a powder (e.g.,
micronized) or in the form of atomized solutions or suspensions. The aerosol formulation

can be placed into a pressurized acceptable propellant.

The compounds can be administered as the sole active agent or in combination
with other pharmaceutical agents such as other agents used in the treatment of cognitive
impairment and/or memory loss, e.g., other o-7 agonists, PDE4 inhibitors, calcium

channel blockers, muscarinic m1 and m?2 modulators, adenosine receptor modulators,
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Curr., Pharm Des., 2000; 6(10)] (2000), 110 pp. CAN
133: 68895 AN 2000: 473538 CAPLUS; Kabal ka, George W,
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conmpounds via organonetal | ic internedi ates.
Tetrahedron (1989), 45(21), 6601-21, CODEN:. TETRAB
| SSN: 0040- 4020. CAN 112: 20527 AN 1990: 20527 CAPLUS;
and Evans, E. Anthony. Synthesis of radiol abel ed
Co s NMD Rl hipafiglors, AR rhdRBtors cﬁ)g:ﬁr%m%)mocﬁﬂa%@m serotonin
cﬁw JRACBN | SSN: 0022- 4081, CAN 95: 76
1989dul7ters canahinpidnodiiiers, aagshplinssteease iidbijpreentdonepezil,
' nﬂ@a@ﬁ%& n@ i@ faﬁ‘({h@ﬁa n%? Iy I?lﬁfh%lomb a%nso teacthl'}:l%twe ingredient can be
conpounds as dFéclosed Her el n,
p hatmipiceudd aithbt i aacoréqicellith thicih ﬁ@ahiosﬁgaldngtgc&_ aafos@bdlow their
o ounds of the present invention for which salts
OHEB?dEP be prepared. Pharmaceutically _
accept abl e salts i ncl ude those obtained by reacting
the mai n conpound, functioning as a base, with an
i nor garihe COPPERRsf dredayentipn crobansed émpanjurictien B'thﬁr‘fpdmt;lve
S h ric
ol b KRR ok A ey SELICUIAE 1 QERPLpRIRIE B B, e
o)mlsntuye amddlatqmtlmloseddﬁ WO 99/66’74& Waoil326 l;9d tahd W@O!l/432622 Such
on1c aci d, ben ol ¢ aci tartar
aC| }al}% ﬂ&eré@' G §§F‘?dd§} Itﬁe%t%oﬁélt‘ﬁﬁﬁ%%sﬁs aégchtedawgh reduced
caﬂ&mmﬂdn@@nﬂmmﬁharnaceut|calIy acceptable salts al so
i nclude those in which the main conpound functions as
an acid and is reacted with an appropriate base to

for nmagnesi u .

o oy e B0 RO B L6 Bt SRR e st bind o

quﬂ pefptideswnd theelyginhibe thdbindiag Ioﬂthaqbdptideeltb SAlAGhrelbiyh&. See,
RO nds may be prepared by reaction of the

%%oun&ﬁﬁ E the appropriate inorganic or organic

aC|d via any of a nunber of known net hods.

Altern%‘lvely, al kali _and al kaline earth netal salts

can be ﬁﬂ? BIRSFH dnvsptionetistherigelodas re@hqsts\of trsatofent thet 1nvolve

| BMBAtbRBf (W'7t1hcc;t1!ﬂ§: B8PSR rT}ﬁfs,ethQ %?e%eﬁ‘rlu%e%m\)/r? 1rn|cleud¥s methods of

known net hods. _
selectively activating/stimulating o-7 nicotinic receptors in animals, e.g., mammals,

especially humans, wherein such activation/stimulation has a therapeutic effect, such as
where such activation may relieve conditions involving neurological syndromes, such as
the loss of memory, especially long-term memory. Such methods comprise
administering to an animal in need thereof, especially a mammal, most especially a
human, an effective amount of a compound of Formulas I-1II, alone or as part of a

formulation, as disclosed herein.

In accordance with a method aspect of fhe invention, there is provided a method
of treating a patient (e.g., a mammal such as a human) suffering from a disease state (e.g.,
memory impairment) comprising administering to the patient a compound according to
Formulas I, IT or III. Preferably, the disease state involves decreased nicotinic

acetylcholine receptor activity.
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aspartates, benzoates, benzenesul fonates, bisulfates,

but yrat es, canphorates, digluconates,

cycl opent anepr opi onat es, dodecyl sul f at es,

et hanesul f onat es, gl ucohept anoat es, gl ycerophosphat es,

hem sul f at es, hept anoat es, hexanoates, fumnarates,
hydr obr om des, hydroi odi des,

2- hydr duycearfianse sithfaomethed aspeeiof Htedsyentiah dwreis provided a method
me o . .
RTINS 5PunTb 620 UL o congiopsplive fom atimton o
pedtdtinid @stylgetinetdoaitestranSmissioa iy h pagph0/@§ &Shuman, comprising

pi crates,. pi valates, propionates, succinates,

t a‘iﬂlf‘?‘%&s@%‘?g 1k iSRS R Atneunt of g compen acprdingde &ermyas I, I or 111,
undecanoates. Preferably, the salts fornmed are
pharmaceutically acceptable for admnistration to

marmal 91 apgepgapee withhamethedbasped af thy inventior teadis provadeds method

of ifa as I nternedi ate for. ..
o b 18 SCATRALRLRO A0 AL, RAEENES g Beom Gty o
canaléimtctioning hieotiidt tedvgicholine rédsgtofst patibEsly 6MNCK Flefiirs, in a
treatment wifh an al kal.i ne reagent. The free base can

t HBHRMR © o Imagn: CREPRERY Afriatiarige an sHaf e cawupbea gpmpound

aGeeRtimblieFaghdasAddid-iran sal t. The conpounds of the
i nventi on can be adm ni stered al one or as an active

ingredient of a fornulation. Thus, the present

i nventi ' ti.cal..conpositions .of
compourioidilcd b 4S5 RALIREPHE 1SRy GRS bioiEAS method
orfontbe gegheninegecthytadd of aalieade@ibediged fes@tifg HHRPPMSsed
stangard reLgrences are avaj l.abl e that descri be

prEOEHTPEEYIoBP IS TEFRIGTAGYRITION D 4 BAmEh i SorishusnAn: eosperising
f QimadgtiSdemdtit becaRRAY IS rdee & fRY)L e, gﬁl I effective to

i nvention. Exanples of potential formulations

prRERiR 1Ny 1geepteient ai ned, for exanple, in the

Handbook of Pharmaceutical Excipients, Anerican

Phar maceuti cal Association (current edition);

Phar ma&earcoiahceDolagetho nathod Bapdce b Sthé irveiesiMBre is provided a

method for the treatment or prophylaxis of a psychotic disorder, a co gnition impairment
(e.g., memory impairment), or neurodegenerative disease in a mammal, e.g., a human,

comprising administering an effective amount of a compound according to Formulas I, II
or III.

In accordance with another method aspect of the invention there is provided a
method for the treatment or prophylaxis of a disease or condition resulting from loss of

cholinergic synapses in a mammal, e.g., a human, comprising administering an effective

amount of a compound according to Formulas I, II or III.

In accordance with another method aspect of the invention there is provided a

method for the treatment or prophylaxis of a neurodegenerative disorder by activation of
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editor), 1553-1593 (current edition). In view of their
al pha-7 stinulating activity and, preferably their
hi gh degree of selectivity, the conpounds of the
present i nvention can be adm nistered to anyone

EFHAGh Rbék 3 4 n{ﬁflaql o%’z? ﬁp @&hgﬂﬁg% adrmmstennlg an effective

Adn1n|strat|on nay e acc ed ac ng to
nesn@unbﬁachanpﬂepmmdmgﬁquma$aH1HorﬁirenteralIy
(subcut aneously, intraveneously, intranuscularly,
intrasternally and by infusion) by inhalation,

rect al | i acvr@arda with anbet S@lhod adieet dhthMérion there is provided a
admnistration, Various solid oral dosage fornms can be

us@ethpé for PEREEHINGIERIORY b MABIN §-gof2 ean; fomreeioxicity induced

5 SO P

omdmmsmdih@nhmywdﬁmmghsm]IhEHhresent i nvention can be
adninistered al one or conbined with vari ous

pharmaceutical ly acceptable carriers, diluents (such

as sucri@s€corfi@ine il anoﬂh@ﬁh@&@d aspe@l of ml%slhvéﬁl‘én there is provided a
ex0|5]ents known in the_art, including but not |imted

t g1sihe @ﬁahlerfgeaa@@}wé prophylass of 3 Beuyodeganrativerthscagas by dnhibiting the
bl BAh LA RO |

flavor %ﬁ B% @Lr ?cﬁ%@%}g%g%ﬁggﬁ i}éﬁﬁ]ﬂa‘f% ?ﬁ%@aen comprising
c aqs@mh@‘@nng albbféttwva aclogetlof agpmpalsicceatdagtiafenmsdas I I or II1.
adm ni stering the conpounds of the present

i nvention.Various liquid oral dosage forns can al so be

used f ah aaebidanics WethialGtheOABROMSkpetiof anTdhViB R P& provided a
i ncl udi ng agueous and non-aqueous sol uti ons,

SR Proferdipg REMIBRSIN a4l egn @ hpan; frem ngetpxicity induced
d
i R g U S

kriowarhwlag hél aardfl. such as preservatives, wetting

agents, sweeteners, flavorants, as well as agents for
enmul si fying and/ or suspendi ng the conpounds of the

I nvent ilpaccoldi@ce Rith abdtHer Béthdd@padt®F eHetint A6 tefdlis provided a
method for alleviating inhibition of cholinergic function induced by AP peptides in a
mammal, e.g., a human, comprising administering an effective amount of a compound

according to Formulas I, IT or III.

The compounds of the present invention are nicotinic alpha-7 ligands, preferably
agonists, especially partial agonists, for the alpha-7 nicotinic acetylcholine receptor.
Assays for determining nicotinic acetylcholine activity are known within the art. See,
e.g., Davies, A.R,, et al., "Characterisation of the binding of [3H]methyllycaconitine: a
new radioligand for labelling alpha 7-type neuronal nicotinic acetylcholine receptors,”
Neuropharmacology, 1999. 38(5): p. 679-90. As agonists for a-7 nAChRs, the
compounds are useful in the prophylaxis and treatment of a variety of diseases and

conditions associated with the central nervous system. Nicotinic acetylcholine receptors
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may be injected, for exanple, intravenously, in the
formof an isotonic sterile solution. Oher

w@e@pacxsi ons are al so possible. Suppositori esPEDDS2004/042852
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rectal adm nistration of the conmpounds of the present

i nvention can be prepared by m xing the conpound with

a sui tabl e excipient such as cocoa butter, salicylates
and pol yet hyl ene glycols. Formul ati ons for vagi nal

adgieMgahd-phdn@NionaRamR] telefthd th Ll QimpdsdEF A% Subunit proteins that
tanpon, cream gel, paste, foam or spray fornula

c ofvrai axtentyal ipprcoritictinopere.oPrepantlycthieneers elgyaadinemn negtpohl nAChR
Suj ar fol a r it '

AR (o2 R B ek s i SR bt elgBs i e

i npériphefabnenvols systean®], fdi ptayent s, |iniments, |otions,
enmul si ons, suspensions, gels, solutions, pastes,

powders, sprays, and drops suitable for adm nistration

to the ki DACEN Secefdf sty 3084 beliRRhdpRhtaREAL Bt BiéBhdrieric. The
may al so involve transdermal adm nistration via neans

sugbtyps whielnkasaeqeied sansidrashle Atantisn is the hemepeniaoresic o7 receptor

Suj =0l ' Vi | i on.al C e ..
oo fla BATHOL B Sl MR (AN R a3 el At for nicotine
r e@gbmist) and for beaingarbtoginc@ntagatists Sﬁﬁlﬁlfs dlh@slb@ntthﬁa%nAChR

i nvention can be adm ni stereq by inhglation in the . ]

f of§AIBHS %HE’S%&%PI ltlgl?f‘gt.ﬂ‘;aﬁﬁ?ré Pgm%ﬁ}c G535, BepEOdegFgrgive diseases
at 818 BeHitHE litdpdi PRt hmSHS HBBSthRRS. WHIS nABHASRla known agonist, there
formul ati on can be placed into a pressurized

acis@peadfos ther dsyelopment of pther aam@h%oagomam, ¢specially selective agonists

adsmi ni - . t t . or in
o e lRE BRI B TR e BOR de e s such as
ot her agents used in the treatnent of cognitive

' i t d/ loss,. e. ot her a-7 L
agoni st bi° BRI HBREEs: Al LPI NS Ardr eBRDEkgpEdine is o

MUgGarhil N bécultting0gin 18 cERsthatifd wo BRSHAE WotESPhAlants. See, e.g.,
nodul at or s, anphaki nes NVDA- R nodul ators, nm3E uR

nmoliemat & Loxitopatizhd 9% d dinabaseise isepasersartivatadfinznonaljan

? gﬂg&irﬂ%%eg%}gglgr : S’%te,oé’. gc‘.,’ KQ&HFA%P 'Zb%ﬁ%h‘?, r2§,3§9, ilgg 3 . b&él%ril% anabaseine
analogs such as anabasine and DMAB (3-[4-(dimethylamino)benzylidene]-3,4,5,6-
tetrahydro-2’,3’-bipyridine) are also known nicotinic receptor agonists. See, e.g., US
5,602,257 and WO 92/15306. One particular anabaseine analog, (E-3-[2,4-dimethoxy-
benzylidene]-anabaseine, also known as GTS-21 and DMXB (see, e.g., US 5,741,802),
is a selective partial a7-nAChR agonist that has been studied extensively. For example,
abnormal sensory inhibition is a sensory processing deficit in schizophrenics and GTS-21
has been found to increase sensory inhibition through interaction with a7-nAChRs. See,
e.g., Stevens et al., Psychopharmacology, 136: 320-27 (1998).

Another compound which is known to be a selective 07-nAChR agonist is
Tropisetron, i.e., 1aH, SaH-tropan-3a-yl indole-3-carboxylate. See J. E. Macor et al.,
"The 5-HT3-Antagonist Tropisetron (ICS 205-930) is a Potent and Selective A7
Nicotinic Receptor Partial Agonist," Bioorg. Med. Chem. Lett. 2001, 319-321).
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rivastigimne, and gl anthanam ne). In such
conbi nations, each active ingredient can be

w@wsnesered either in accordance with their PGIIEE2004/042852
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dosage range or a dose bel ow their usual dosage range.

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 positive nodul ators disclosed in WD

99/ 56745, WO 01/32619, and WD 01/ 32622. Such

conbi napgeristhat bind mylcqiimp mtyﬂjgzeljnd: receptethiangbeen indicated as useful

con s/ ses wi.th reduced .nicotinic
R o N e

C Oplsjyldllitﬁtcl diseavds] Meveaidpaiendise Hﬁadsebinﬁdlvi@ AbyspeRtibleSthe cholinergic

and thereby inhibit the binding of the peptides to

a7ivARHD 284, Benditians ofmgmogy '@1 OT\APEI G pTE aRRsMenf dnghyding {er example,

| NYBNbhRRNih UiARY, rheﬁ‘l?i ‘dgﬁ%ssﬂﬁt hags d Qéregsﬁ%{ta%%ﬂﬁle%@sychouc

i nvol ve activation of a-7 nicotinic rece
t hdisqrdessk douietio @rsvndmmr-: Redldoses’ srbisdasd $lupfingteh sdtsewsel[gmamples of

acﬁéu\{(?dtegé}%/rﬁ}\}e %%trlﬁ]lr) g:og%léﬁ n%lcszcg)rtfl{arg I(Wﬁﬁé gsﬁ) 2 Seg & dﬁsease Lewy

S UBJSH}a]DémMﬁIaI, Aandystrophit abicHl SElaSsB, mbtﬂbﬁﬂﬁiptairﬁleﬁﬁ frRdbory loss,
such as ﬁre such activation nmay _relieve conditions

i nSASRORGe %I&ra&?‘%}&ncd&iﬁ%yﬂéﬁna%g)eﬁ%lhklﬁp%@cttw Digpgderpf and other
MeRgRE Yich@s B%chﬁ:h{ ¥t diQie hEdiBR TR {Haﬁ%’m% %Sﬁnggéﬁer t 6Freat1ng pain

conprlseamnlsterlngto an anlma n nee
espec pedlgepicaisah mravidingmeuroprprstiomlttegting jetlag mnflaammation, or sepsis.

efdect g}’%@@%ﬂ?%’ w8 SRR o o BB 304y 7 Holladay ot al

heIMledil CHem. acm:m da69-94 YIoon); schmithad]. Aspact Reportsted. Chem.,
ent i s, provided a nmethod of treatin

5 et i S(aL-5 ] Codins sk P oA RIp e T f 4G 320-27 (1999);
fr o shydé S8AS MK @lL PERhftry, (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 involving a dysfunction of the cholinergic system, and conditions of memory
and/or cognition impairment, including, for example, schizophrenia, anxiety, mania,
depression, manic depression [examples of psychotic disorders], Tourette’s syndrome,
Parkinson’s disease, Huntington’s disease [examples of neurodegenerative diseases],
and/or cognitive disorders (such as Alzheimer’s disease, Lewy Body Dementia,
Amyotrophic Lateral Sclerosis, memory impairment, memory loss, cognition deficit,
attention deficit, Attention Deficit Hyperactivity Disorder) comprising administering to

the patient an effective amount of a compound according to Formulas I-II1I.
Neurodegenerative disorders included within the methods of the present invention

include, but are not limited to, treatment and/or prophylaxis of Alzheimer's diseases,

Pick's disease, diffuse Lewy Body disease, progressive supranuclear palsy (Steel-
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menory inpairment) conprising adm nistering to the
patient a conpound according to Fornmulas I, Il or III.

woe@beexbt y, the di sease state involves decr eaBerUS2004/042852
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ni cotinic acetylcholine receptor activity.In
accordance with a nethod aspect of the invention there
is provided a method for the treatment or prophylaxis
of a disease or condition resulting from dysfunction
of Rﬁh&%dﬂﬂyﬁd@ﬁ@ MhANSstRLdd L& RER (Shi-BadHr %?ﬁ(ﬁ&nhﬁ nfdtor neuron
manmmal , e.Jg. human, “conprising.adm nisterin
ef tﬁléfzms\z@chadmgu amyotorhiciet @ﬁdroal@;:@gdmem@tme@taxmsnmm@l basal
I b

¢ idebndiics; AL SpRuRESRLeBaEG Ry R TR LAgR, SRAFRL erosing
t resatimephalivis, Huopleydnadisasf Pakitissitadiscass, ssrmnﬂhlh(bpaﬂues primary
resultlr§%qphon1defect|ve or nalfunctlonlng ni coti

adaPgheRs gs1g, éE@ﬁnéglgl deﬁgﬁlqrz?tgm Maplyadg-} ASEh dlsease/ sp1nocerebellar
r o488 @{pé 3, b1RvoPohBEe B ellafdgenRatiii B illeS DER LI '"l%hfwte s disease, bulbar,
adm ni stering an effective anmpunt of a conpound

aceeeidpbripax palyb ppinelasuscular 3traphy, spinobulharmmussutia atrephyi (Klennedy's

a 4;%5@&0 ; a-g%ergf scgmﬂ% %%f gggﬂ}cfb%; lég %e%gmggg yffinann

0 rdimam;i Kiugelhenged El]ahde‘.lrghs‘easan'f s;uSzmh%&EsedseDSﬁﬁlhbﬂ] disease, familial

o Sttt SRR R et BB R R at ot PERPRess. Disgressive
c Qﬁﬂﬂﬁﬂj&dl 1@@5@3@@/&35105&1&%614 laRSasks (shikh & cﬂehdzfe?étfﬁmi Vferstmann-
to activate a7 Ch receptors. I n accordance wt

andiEHesiermeheiaker skissases K@ﬂl andefatahfamitial mom@,eanldswurodegeneratwe
X
grcgésﬁ)r/@eﬁéjrteﬁgﬂgé gg?l dpfe%rzg hs?l&ér%n%t%lﬁ‘ gﬁglltctlgl{ 1n§i;¥§§igyeergb gllc occlus1on and

nmehmmpoticrpenilusierds)wellods 1111!Ea.d:ramké @;emefrbztge\bé afly 8@as@cluing, but not
adm ni st eri ng

gﬁlmﬁeflﬁ%epgmwﬂgﬁ CBRBBURIA A0 P ar A o on sl and
| intkdveAEbrhll lbsmﬂsr(lr@ﬁia‘ﬁ{gd BnGRt l’ihﬁt@d ﬁf‘ @&MIOIF%EMUQE ReE:,

of the invention there is provid
compression and laceration).

In addition, 0-7nAChRs agonists, such as the compounds of the present invention
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
white matter disease (Binswanger's disease), dementia of endocrine or metabolic origin,
dementia of head trauma and diffuse brain damage, dementia pugilistica and frontal lobe
dementia. See, e.g., WO 99/62505. Thus, in accordance with the invention, there is
provided a method of treating a patient, especially a human, suffering from age-related
dementia and other dementias and conditions with memory loss comprising administering

to the patient an effective amount of a compound according to Formulas I-III.

Thus, in accordance with a further embodiment, the present invention includes
methods of treating patients suffering from memory impairment due to, for example, mild

cognitive impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s
> %
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met hod for the treatnent or prophylaxis of a disease
or condition resulting fromloss of cholinergic

WGEWap6xs7 in a mammal , e.g., a human, conpri siPQI/US2004/042852

10

15

adm ni stering an effective anount of a conpound
according to Fornulas I, Il or Ill. In accordance wth
anot her net hod aspect of the invention there is

provi ded a nethod for the treatnent or prophyl axis of

a FStis0dRaRNEAt 'dfs%aéj:' Pfck@%se%’e @?éu'tifah'JQlEbe&?eZtEEA%pressmn

receptors I'n“a manmal g., uman onpri sing

adaging, bieet irngnaa piredef @N[& Kyebummbmifserahtyompbumfdrct dcmen’ua and
araPRa e on TR, dpv el i st setfloRERE PRI Lonrising

pr dthiditeriag Fdﬁteff@cdwfe amopfitdfachhipgunbatcoidsng to FarialasRITL
e.g., a human, from neurotoxicity induced by

activation of a7nACh receptors conpri sing

adm ni Shek| BurSor iV(%P@ﬁ'QﬁH'A EptfticS QERRY Mkrefi » AP
accor di%lgl&%dg(g %r rru(lg gz&%n P% rl) neaccor gancreér%ni%g’ Pr-o,
andBhey antbqthercfraawetst are ﬂCllQ\ME tq bmamlvmntthmpaéholsgy of Alzheimer's

d the, treatnment .or prophyl axis .of
DT RS i AEL DBk & k85 A BT Rt B pRi B Bl e kmown
of to/i@hlbﬁ pholdleglct RarRERETulictio 8 PF aitiger mhass Hé&ﬂﬂaérmlﬁe@that AP

I‘ISII’] admnlsterlng an effective anou
fpeé’gg?ﬁﬁ%‘ﬁ i 666%%8# §hys agsgtshptddogk the pinding|of the Mpeptldes to
aC&@ HARHRE ¥ ﬁééﬁﬁl @cﬁtﬂ%{lngﬁé&&f&g@&?&% dkaded esée”%g” tW@rb%zsos.

there is prow a net hod protectlng neur 6
elmradiitioa,, sglmulestlonmﬁnAChRs mrmemegt exians gaingt dmoauudmgy assomated

e R LEE R, S R, CieR ARl oL, 41 s,

[11. In accordance wi th anot her nmet hod aspect of the

inventigQn there is provided a nethod for alleviating
i nhi bi tﬁ“&ﬁ IBRCeRen Bt aR cmbAdimeghof theitweefiasythers is provided a

~ perﬁ&thé’de 8f trddtiflg FRIOBrevedtife derﬁelﬁfé%g? ATARRELS E}ngent which

20

25

30

adm ni stering an effective anmount a conp
acesmgiserpdnpnistsring fodbe subjectt a threrdpentically effectwe amount of a compound

according to Formulas I-ITI to inhibit the binding of an amyloid beta peptide (preferably,
APi42) with nAChRs, preferable 0-7 nAChRs, most preferably, human o-7 nAChRs (as
well as a method for treating and/or preventing other clinical manifestations of
Alzheimer's disease that include, but are not limited to, cognitive and language deficits,
apraxias, depression, delusions and other neuropsychiatric symptoms and signs, and

movement and gait abnormalities).

The present invention also provides methods for treating other amyloidosis
diseases, for example, hereditary cerebral angiopathy, nonneuropathic hereditary
amyloid, Down's syndrome, macroglobulinemia, secondary familial Mediterranean fever,
Muckle-Wells syndrome, multiple myeloma, pancreatic- and cardiac-related amyloidosis

3

chronic hemodialysis anthropathy, and Finnish and Iowa amyloidosis.
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The conpounds of the present invention are nicotinic
al pha-7 ligands, preferably agonists, especially

w@anosied76mngoni sts, for the al pha-7 nicotinic PCT/US2004/042852
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acetyl choline receptor. Assays for determ ning

ni cotinic acetylcholine activity are known wthin the

art. See, e.g., Davies, AR, et al.

“Characterisation of the binding of

[ 3H met fﬁyeldhﬂfbﬁcﬂ%ﬁﬂld"l%ceﬁoﬁ ﬁwm@h p&%& o Playing a role in the

| abel I ing al pha 7-type neuronal nicotinic
aceadytsabgponsestorabsobpltingestion. I\Elmsm@amtmf@wd g9 ChRBg9n be used in the

Q.

c Ot%,p%%‘i nlﬁsof §1°8hé35 4 Fh%]%av&gg a%tmg{1 H%g‘gl(orgfﬁ% t’l;htéig,t in ac%ordance
of with ¥R emBbdineht ¢fl tﬁ@@ls(exaloam@bre csrpimdahzsmamsd of atfbhg a patient for
W th the ntral nervous syste Ni.cotinjc
acteghol we f@é&ﬁ%& apptnf ih ARt gﬁ%ﬁ%}on. thgraRSheamHEising
 egeRhRfeSink I@@Ehe ¥hferft ANLASERe Hnoliht? 228RIBINTd RESIRINS Formulas I-
that forma central ion-conducting pore. Presently,
t heke are el even known neuronal nAChR subunits (a2 -
a9 and b2 - b4). There are also five further subunits
expressed in the peripheral nervous system (al , bl
g , d, eAgonifie fdﬂﬂﬁtR?ﬁECE]ptsﬂﬁyﬁds lebiy ples be asedlfer neuroprotectlon against

BT REE GBI CINE) HOKSHTE HCO g g pandabad exclotoxicity
h OTRREM RBGHhifce Wit RCBRIRImeH BE P %Jeﬁﬁ&?ﬂixelfe 19Hi‘ofvidé§ addethod of
subunits. The a7nAChRs exhibit a high affinity f
m feepting e petiens i Broyida fiet evropeoténtiog aguing >dramage associated with strokes

h Ch
(opigaRgea o oSSR RO A B BBR0L 8

nepatieniegesfiscitd argoutt sEas@spouad dcoveding to Remiutpailrinent s,

anong ot her things. Wile nicotine is a known agonist,

there is a need for the devel opnment of other a7-nAChR

agoni st gs nQsPeKvel d¥nBRlteGhé &e/nmm sb§ptddh a@sroeoehﬁéém the

toxic or exhibit féwer side effects than ni cotine.

c dmgatoerd oA nigbtiredddisction, iadycing smoking cessation, treatmg pain, and treating
[ ri

n g%&ﬁggﬁpésﬂﬁc%at%t%hg ?m}r‘a{l&?%}{g ég}{g}é "I%hy ?n accordap n%mth an

( F&Jﬁt&fdimﬁﬂ o\ﬁﬂfenﬁx)enamd there is proSeded aanghod (’ﬁ&fﬁaﬁhg 8batient suffering

i cCo 1971.. Anabasei ne i otent activ
éqmﬁﬂ:g IP%I dlctlon pain, Jet?ag, ob es{t]y and?or dleﬁ)etes ora methoc? ofo inducing

smoking cessation in a patient comprising administering to the patient an effective

amount of a compound according to Formulas I-I11.

In addition, due to their affinity to a-7nAChR's, labeled derivatives of the
compounds of Formulas I-III (e.g., C'! or F*® labeled derivatives), can be used in
neuroimaging of the receptors within, e.g., the brain. Thus, using such labeled agents in

vivo imaging of the receptors can be performed using, e.g., PET imaging.
The condition of memory impairment is manifested by impairment of the ability

to learn new information and/or the inability to recall previously learned information.

Memory impairment is a primary symptom of dementia and can also be a symptom

34



nicotinic receptors. See, e.g., Kem Aner. Zool ogi st,
25, 99, 1985. Certain anabasei ne anal ogs such as

wapmbasi7oe and DMAB PCT/US2004/042852
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(3~[ 4- (di net hyl arni no) benzyli dene] -3, 4,5,6- o
tetrahydro-2',3" -bipyridine) are al so known nicotinic
receptor agonists. See, e.g., US 5,602,257 and WO
92/ 15306. One particul ar anabasei ne anal og,
( Eagdodizted walhrsaéihapsoRe s yAibdenats disad) asabdhrerd SP‘ﬁrklnson s disease
known as GTS-21 and DVXB (see, e, US 5,741, 802
a ﬁén@taﬂ?%dyﬁ%sm Papk’adlsmq@;lme%@iﬁ?@@b ﬁ@?aﬁaﬂl\ﬁ@@rdlovascular

St R0 BH hENPhNBhYas [l asRbRIRLEd ARARITRLRENSOTY

Ition’Ts a sensory pr ceSS|ng

schlzophrenlcs and GTS-21 has been found to increase

see, o B bt ds Vi el R TR PR ionte e provide a

326reRdd 61288 a g?qérh%ﬁff&ﬁ{gMﬂ CoMbMaGlp1d, %niﬂ&\gﬁnﬁze uia ifnent
sel ective a7-nA onist is Tropisetron, i.e

5ateD oyaseu @fade}frllenrlﬁé 12), agecassprant m&ntws@@cmne (AE\CD) amnesia
L6300 Slorm LIS o120, St ATl S
ReMptt@ﬁomrlyakpdhgmnf&hes‘theﬂc agenty, s]lVépide;fﬂV_&ﬁtbn ndtided cognitive

2001, .319-321 ent s t at bind,to nicaotinic ] .

B ERG Pk R Syt hiag ool R Seie B demsatip ppilepsy-

I nreIal’&l do @it B aidit, Ao vl OEANToeE] AIC@BOIYS% +ePHEd dementia,
igases and, condi tions, particularly psychotic

ggibst anﬁ"elﬁ’ﬁﬁ?fég]’é@é?fé{tﬂﬂl%ﬂﬁ%% &seentinPeglistieay(Boxer Syndrome),
dy. r dltlons
ofélﬁé*ﬁgédyl Ot O o o s R len T o Bfcring 0
extherpitent sréfifcctph amnmm of anwnm\md amdlag tch@nheﬂﬁsl ToT,
mani ¢ depression [exanpl es of psychotic disorders],
Tourette's syndrone, . Parkinson's di sease, Huntington's

di seas e heelssanes Gﬁthéf:mﬂﬁélfnﬁg BE1BB Bredérlt Yﬁveﬁh&?@%ﬁﬁ&l upon a Vanety of
nitiv dlsorders &guch as Al zheinmer's dis
o‘%‘i} f@é‘i*Fz iing the gagfisy @m@m%@éeétea@dJ the @wegty qfeh@mnptoms the

t1on
hgfpﬁb: F?E&%lﬁsgﬁ{@% ﬁhé bﬂ; cﬁ% @%ete drog eqﬁ{e all 31 ¢ par dc gt compound

andiligedy é‘.ge ejﬁmy,stgmho]agy plroéﬁ, pbartna@cﬁknmtmqidﬁle of the compound, and
n
agpl ﬁrteée%ce ) arh‘%“ eiete%ous Sdeoffects, Sarsnao}llg Othier ggn%lacite}art]lgnf al

b

The compounds of the invention can be administered to mammals, particularly
humans, at typical dosage levels customary for 0-7 nicotinic receptor agonists such as the
known a-7 nicotinic receptor agonist compounds mentioned above. For example, the
compounds can be administered, in single or multiple doses, by oral administration at a
dosage level of, for example, 0.0001-10 mg/kg/day, e.g., 0.01-10 mg/kg/day. Unit
dosage forms can contain, for example, 1-200 mg of active compound. For intravenous

administration, the compounds can be administered, in single or'multiple dosages.

In carrying out the procedures of the present invention it is of course to be

understood that reference to particular buffers, media, reagents, cells, culture conditions
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(i.e., analgesic use), providing neuroprotection,
treating jetlag, inflammation, or sepsis. See, e.g.,

wWORD0SA6BEOO8; WO 99/ 03850; WO 00/ 42044; WO 01/ BEHLSF2004/042852
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Hol | aday et al, J.Med. Chem, 40:26, 4169-94 (1997);
Schmtt et al., Annual Reports Med. Chem, Chapter 5,
41-51 (2000); Stevens et al., Psychopharmatol ogy,
(1998) 136: 320-27 (1998); and Shytle et a

Mol RGHE Ble 428 V6 th@hads to%%@@r?ﬂmg, But 2P to BrRad ’s)’éas t-mﬂﬁudé 41 related

accordance with the invention, there is provid
mempfedals that preafi qai@m@ryp&tlh I@rﬁhe arte\yp@ld irggoByize ahbﬁmg]of interest or value

S%Bfﬂ? S{%@@CJM&P}\}@%@% %s%?h Bf&#«grﬁgcﬁ o %}réal%téél%ﬁt is often

di seases 1 nvo unc
sysisgible ta mld)stltmm:bﬂel hmﬁ&r qfstdfmmujtu&nﬂém (f@gdmlothe@ Bnd still achieve

d|n 0 schi.zophreni a,
a%%%r;'?” %ﬂ? lca g%iha lél ﬂ&feiﬁ wllhgie spficisnb keawledge of
Of subis Yy hetts ﬁd%&lﬂfd@ﬁfgﬁs’so -EQH)r Bl o, %Vltﬁ&ﬂqftﬁﬂc?e é)enrnentatl?n to
Par ki nson' s di sease, Huntington' s di sease il es

nentkscegesbstiiions ativel gntinml y sand? teir p@@nsetsum gsing the methods and
gﬁggeq%eg,d%?}y é?ll%? ff\l zhei mer' s di sease, Lewy Body

I'c Lateral Sclerosis, nmenory
| mpai rent, nenDry | oss, cognition def|C|t attention
ivity Disorder)

def i A t. Def
Compr § ST REoh A0S B ABERFsBHReLLRY w13 e fllowing non-

arnBuitthg 6fanhl GOMPHHNENSHE Al dioBsk b@thFQJ&aA fos! it bduld be kept clearl
Neuro&% ;ﬁg}atlve gﬁ%%rdersolngluded W thin %he © Kept clearly

mé’fl Reersthatotherand diffesent embodimentsrof itheohetbieds diselosad ecovating to the
sEﬁqnée(ﬁtloﬁ LRrh Bt %?%(&rth%ns%mg at)ﬁa§e g&glél in él"}@relevant art.

I mer’s di seases, I sease
Body dlsease progreSS|ve supr anucl ear pal sy

Steel Ri dsan s mul ti system degenerati on
{ Shy - DA ROt B ERBRop TN oo A S0ReTaeA 0o orth
anyedrfeoRiliie dé%’lléﬁr@alls@é? bed, QfleSs otﬁ&%@:‘?ﬁﬁédt&? aﬁ@ﬁé & | percentages
cortical, bas degeneratlon ALS- Par ki nson"’s

céﬁﬂ%@yméh Guam subacute scl erosing panencephalltls

Hunti ngton's di sease, Parkinson's disease, _
synucl ei nopatliies, primary progressive aphasia,

St ri at dhe grt'ab didelgemey aitallappliddiiohq @atedio a8 Publications, cited above

Sc? 9316/ R B% }E Sl%grporated by reference.

EXAMPLES
All spectra were recorded at 300 MHz on a Bruker Instruments NMR unless otherwise
stated. Coupling constants (J) are in Hertz (Hz) and peaks are listed relative to TMS o
0.00 ppm). Microwave reactions were performed using a Personal Chemistry
Optimizer™ microwave reactor in 2.5 mL or 5 mL Personal Chemistry microwave
reactor vials. All reactions were performed at 200 °C for 600 s with the fixed hold time
ON unless otherwise stated. Sulfonic acid ion exchange resins (SCX) were purchased
from Varian Technologies. Analytical HPLC was performed on 4.6 mm x 100 mm
Xterra RP18 3.5 p columns using a gradient of 20/80 to 80/20 water (0.1% formic

acid)/acetonitrile (0.1% formic acid) over 6 min unless stated otherwise.
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atrophy (Kennedy's disease), primary |latera
sclerosis, famlial spastic paraplegia,
Wer dni g- Hof f mann di sease, Kugel ber g- Wl ander di sease,
Tay- Sach' s di sease, Sandhoff disease, famlial spastic
di sease, Wohl fart-Kugel ber g- Vel ander di sease, spastic
par aparesis, progressive nultifoca
| eAidpreephatibopat hy, prion di seases (such as
Creut zf gl dt- Jakob, Gerstmann- Strauss| er- Schei.nker .
i Seasel T PIERE PRESFan 110kl G ey BFPARGRE of the  indazole,
Neyeh SdSaese! Aldivedzisttmardeiddyd Baikért net JonaRersan e Bvalable.
i schema or infarction including enbolic occlusion and
t hronbotic occlusion as well as intracrani al
henorrhage of any type (including, but not limted to,
epi dural, subdural, subarachnoid and intracerebral),
arRroceduradr ani al and i ntravertebral | esions
(includjng,, b not. limted to,, contusion, o :
benot r dupuesh pfbdtdes s B ke SRRPHELET o8 ¢ pioindepote-3-acid and
adeé tdPling dithHASORBHaRE W fosth hitrS IR dEvaARRPOoUNds of
the present invention can be used to treat age-rel ated
denmentia and ot her denentias and conditions with
ryrl I RC| L - Vi k0SS, .
e e RS LGS vBREr (R et B oA 8 itpogpdazole (1 mumo)
dicsppadl)(cBamdevéhgeo!)sind iNs Namythyldementida(3ahLE nHlecvdssed was sealed

t.abal | i qi .d Nt o d d . .
ciepd SRR o s G 1485 oG ERY 600 S5 G action apinture was
| @asitbas® Beivien 3681 abotite ,(1MONEY £A50@er @_IEOOSmL'dﬁléd the mixture was
e a

accordance with the invention, there is provi . ' _
netised BrougheGelitag Bhe gtgagiet layers pasicallegied Wiapheadh with brine, dried
Shh&tdshigh biipag)2 &l | ! i -cyano-6-
dgrre%g iSas an%lgég’o%g{ %Ql%(l%ns \%d?[ﬁ%rr%?zy gosf(s)a g(ggpﬁnf(téllrenaf 3-Cyano-6
adutraindzelei ang ¢-oittorelapalt iaerit yalovefdlett iMhe 18D wittuef 0B 3-cyano-6-

compound accordi. o Fornulas |-LI Thys, in . .

o AR PHE AR S o Al e Dl 0 Ny ffigpice and the brght

| YRt isONtibm GasiB&Sed at 100 °C for 1 h. The mixture was allowed to cool to room
temperature and carefully acidified (pH = 1) with 3 N hydrochloric acid. The solid was
isolated and triturated with EtOAc to provide 51mg of 6-nitroindazole-3-carboxylic acid

as a brown solid. The acid was coupled with the bicyclobase according to procedure A.

The following acid was prepared using this method:

6-Nitro-1H-indazole-3-carboxylic acid.
Procedure 2:

Procedure 2 provides a method for the nitration of indazole acid and the coupling

with bicyclobases to form nitro-substituted derivatives.
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met hods of treating patients suffering from nenory
i npai rment due to, for exanple, mld cognitive

w0 paieiTent due to aging, Al zheiner's di sease,PCT/US2004/042852
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schi zophreni a, Parkinson' sdi sease, Huntington's

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

depression, aging, head trauma, stroke, CNS hypoxi a,

cerebral senility, multiinfarct denentia and ot her

neE%l? 29k 3%9\3)%'}(%15@%3 7"’}1§m llas @Rssblyda 880 i, concentrated sulfuric
cardrovascu ases con'p ising adm nistering a

ef foid tnd/the arrotion miftuz veoepalahth @?ﬁoAdmnglre of cﬁmpcmtaml sulfuric acid

deb}%}%ﬁ%?@ .JTE'[F.}I‘% CaglrdZHE n%ovtvaes %dgtﬁg{()gé\%%d%\%%? @}ep course “of 1 h. The

f I aoi@ehas stfred kirawadéitions 1iMual (ehd Was! foRrddadni®bP@kshed ice (200
of Al zheiner's di sease. The Abi .42 peptides are not

ongly Th?pwﬂléawedwil@pt@fbbn‘ BacyRmiilirgtion, tvaghesowith sevierrd martions of water
| nky Hﬁedzgplv&%r irfie %’ﬁb& Rk sﬁ%ﬁﬁ&%&jﬂl 2?(5j rn'ﬂlj %Eetofu‘fnle and the
has een determ ne pept i Ind t

NAGIHRsEe Wi Seated) eantrsﬂltxhﬁrr blhoc Kl"hta hm%mmdwmg abéwe(hdao cool to room

es t 7 ChRs an of treatin .

B BRraER b Pirl s SR BB T il e TR omrovidg eyt 5-
adglirbindfizol & 8catbbaylneN(53%) d@%&%ﬂ@@nsdﬁﬂm 8¢ 20RL0BAned by basic
agai nhst cytotoxicity assaociated with Abpeptides. See,

glgydro Iysinayas coypledvith the bigielobrgs gogprdingrio grocedyre A1 59,
Thus, in accordance with an enbodi nent of the

invention there is provided a nethod of treating
anlditayaturzrrefeesnce rQrgd 8yregsisaColh Vaol. BipapeBT@r' s pati ent
whi ch conprises adm nistering to the subject a
therapeutically effective amount of a conpound

aCTiey fd116@ingctdok ¢ paspared lubihg ti0s dholi t t he bi ndi ng of

an_anyl 0|d beta pep tlde (preferably, Abi_42) with

nACHEE- 1 Higdaze éarho??yhﬁAQQRs nost preferably, human

a-7 nAChRs (as well as a met hod f or treating and/ or
preventing other clinical manifestations of
A Brteeedrge'3s di sease that include, but are not Iimted

depr cscitbrrotof HeruRE LAt bt he TrafBl B iBfizple arvitithiums wit
S Yifepine s BndBihd csmlﬂﬁx‘g,wﬁﬂﬂoﬁmb@ﬁ@% formthe@bdyclic derivatives.
abnormal ities).

tert-Butyl 6-bromoindazole-3-carboxylate was prepared from the acid by reaction with a
2-fold excess of di-tert-butyldicarbonate followed by treatment with sodium hydroxide.
To a suspension of sodium hydride (60% mineral oil dispersion) (4.8 mmol) in
tetrahydrofuran (40 mL) at 0 °C was slowly added a solution of fert-butyl 6-
bromoindazole-3-carboxylate (4.0 mmol) in tetrahydrofuran (4 mL). After stirring for
0.5 h at 0 °C, the mixture was cooled to —78 °C and a 1.7 M solution of ter¢-butyllithium
in pentane (5.1 mmol) was added. After 0.5 h at —78 °C, a solution of tetrahydropyran-4-
one (5 mmol) in tetrahydrofuran (1 mL) was added dropwise. The mixture was stirred at
—78 °C for 1 h and warmed to 0 °C. The reaction mixture was quenched with saturated
aqueous ammonium chloride and the mixture was partitioned between ethyl acetate (100

mL) and water (100 mL). The organic layer was separated, washed with brine (50 mL),
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The present invention also provides nethods for
treating other anyl oidosis diseases, for exanple,
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hereditary anyl oid, Down's syndrone,

macr ogl obul i nem a, secondary fam lial Mediterranean
fever, Mickle-Wells syndrone, nultiple nyel ong,
pancreatic- and cardi ac-rel ated anyl oi dosis, chronic

he ' h&qaat th ks h :
o n{i/‘]?%fl ?n%ﬁlﬁ'l;ecsuﬁﬂ REeRat hynd addclinarush and LQkhe w S é)r?nﬁed by

.I'n additi'on, nicotinic receptors have

i :Tﬁirbma@gmphﬁs (B3 ieﬂng'l acetgb/bexanes) rtfe Yeddy6-6+-hekporeehydropyran-4-
-' ion. i o,z 7TNACHR
o OB Pl i BRI T AR

anti-intoxication therapy. Thus, in accordance with an
di ment of the invention there i s provjded a

enb | met hod
of O{4-Eydiorytctalubronykan-¢-yh- - Esaen e-wicetnerdig peig rert-butyl ester (0.86

t 1 8dlolNGa LRI RINt tWihbrodd¥ik abdat (@)&iflﬁﬁﬁﬁcpﬁlet Yyas maintained at
conpri'sing admnistering to the patient an effective

anmoant tegfpertwofpolhd. adborsdivery was ©ooned @s virduo and the residue was
Agt%{c]ﬁrgtteg VfVI [ tetéhgffia%_etz{é 0 Ego?zy%;ﬁ;ggé-dé3&03—%2%%%&#—3@91H—indazole-3-

f or "neur opr on-dgal

st ¢aptagliandid $7616)1 altendcigl wharedded RECEEE bicyclobase according to
excitotoxjcity. Thus, in accordance with an enbodi nent

of PiPtRdUebenti on there is provided a nethod of

treating a patient to provide for neuroprotection

agai nst damage associated with strokes and ischem a
anet(gHydrenrpeaalidiupyeah -4 xhi bindricdé-Bpaboryid seidgrert-butyl ester (1.0

adnl.nis i t he tient .an_effegctive anmpunt, of
I R T He gt
agdichlsiometiane t((Bemby andAGhRnsintdtey pas efhiked| 50 WL hUSEHe isBlvent was
the treatnent of niﬁoting addi ct.i on, inducing snoki n

u

. | g .
ceSTAY T YrarPhdhpdrridicaitas tirigaiehgviffeefid acetate to” provide 6-
0 q?e%ﬂahydroﬂrﬁpﬂtﬁﬁ1Hliﬁ‘<ia|z@1m§a$a'rmplli@ Na$6P%) & 2 iR Qﬁlédr. 'eﬂle acid was

accordance wi th ‘an enbodi nent of the invention t

i scoppled indiddhabinraloksde afcotdimgtoipmeredursat.i ent suf f eri ng
fromnicotine addiction, pain, jetlag, obesity and/or
di abetes, or a nmethod of inducing snoking cessation in

a PetfbBowing acids wstegegted wirg! taisinighdd® t he patient an
f Lve

€ ()f-&%-b\llhydro-2H~pyran-4—yl)-1H—indazole-3-carboxylic acid.
6-(Tetrahydro-2 H-pyran-4-yl)-1H-indazole-3-carboxylic acid.

Procedure 4:
Procedure 4 provides a method for the conversion of substituted isatins to the

corresponding indazole-3-carboxylic acids.

The conversion of the substituted isatins to the corresponding indazole-3-carboxylic acids
is essentially the same method as described for indazole-3-carboxylic acid: Snyder, H.R.,
et. al. J. Am. Chem. Soc. 1952, 74, 2009. The substituted isatin (22.1 mmol) 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
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amount of a conmpound according to Formulas I-111. In
addition, due to their affinity to a-7nAChR s, | abel ed

walenswedrsves of the conpounds of Fornul as | -1 1PCT/8SI904/042852
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Cl1 or F18 | abel ed derivatives), can be used in
neur oi magi ng of the receptors within, e.g., the brain.
Thus, using such | abel ed agents in vivo imging of the
receptors can be perfornmed using, e.g., PET inmging.

Theogingi ¢ PO ran@fwagqgealfentdvm?giq PERb1utidn %?Qé&iﬁlﬁt lﬁﬂggxzz.o mmol) in

impalirment of the ability earn new I nformati

andittor (Stdvel).n&bis selugion was adsiafl thrpughvi pipetl sybinetged bdlow the surface of
in ion.. -1 npaj ferent i jmary. s tom of
achalsPR e TRl PRSI Rosh 322 oBEL PR YT RS o oc. e
g | glditRagoes] Sthﬂhzeid rheidries ﬁactdinsﬁ@&ﬁainﬁgﬁﬁ Z&Fﬁﬁfaﬁgiti@rklal 30 min. A cold (0
ay ki nsan's di sease, .Huntington's disease, Pick's o
di s6Btowpstn JEMioidAdbdiiedas  mmpiin concanibie bireghlorio acid
di 9038€) wahdadraad the albBorPmiMele! 0 RS 1@91%?1%?){%4%% Qeaction mixture was

cogni ti've decline. Thus, in accordance w
erbydiameAtions0 nie The precipdatet selids werepsadatediby ftrat@mh odshed with

i VA5 3 Wted BT b R W5y AR s of suffcien
(\fmbly (dheNMdRsaci abeMSpgNiutd e tieeabitnger ?gtﬁﬁgibwagmher purification.

a Si a. associ ated w open-heart-surgery, C _
amﬁ‘&%}twgﬁfdﬁﬂsrac'&éwéﬁaqry%ﬁ 83d{Ean gcetivwaigr iy PERYidegrurg material.
fromearly exposure of anesthetic agents, sleep
deprivation induced cognitive inpairment, chronic
f@t%eégléovgl}lad¢1éWPrem¢mmdep§5g,tthMB&qdel ated denenti a,

e ed. cognitive inpairnment, Down's syndroneg,
Afﬁ%ﬁgﬁ%g%%@éﬁé?gg denmentia, drug/substance induced
néABroynoinaacledesvids, Denentia Puglistica (Boxer

Syndrone), and.api mal_ denmentia (e.g., dogs, cats,
hgpg%@‘,loré?‘ﬁtﬁ?x%‘é‘{]a?@t}@%pri sing adnministering to the
patTeMiorawe®iiRBEIY8-Rppunt of a conpound according to
Formulas I-111. The dosages of the conpounds of the

pradethoxyindagpler boreidlepend upon a variety of factors
including the particular syndrone to be treated, the
severity of the synptons, the

Procedure 5:

Procedure 5 provides a preparation of substituted benzisothiazole-3-carboxylic

acids from the corresponding thiophenols.

To a solution of 3-methoxythiophenol (3.75 g, 26.7 mmol) in ether (20 mL) was added
oxalyl chloride (3.7 mL, 43 mmol) dropwise. The mixture was heated at reflux for 1.5 h,
cooled to rt, and concentrated in vacuo. The resulting yellow oil was dissolved in
dichloromethane (50 mL), cooled to 0 °C, and was treated with aluminum chloride (4.30
g, 32.0 mmol) in portions. The mixture was heated at reflux for 30 min, cooled to rt, and
poured onto ice water with stirring. The organic layer was separated and successively
washed with saturated, aqueous sodium bicarbonate, water, and brine. The organic layer

was dried over magnesium sulfate, filtered and concentrated in vacuo. The residue was
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route of adm nistration, the frequency of the dosage
interval, the particular conpound utilized, the
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of the conmpound, and the presence of any del eterious
side-effects, anong ot her considerations. The
conpounds of the invention can be adm nistered to
manmal s, particularly humans, at typical dosage |evels

CUSHATRLY cilfb[}n Rogta If(@h' 2 BREML LI PIREh fo%&euczm6ag°'(47%) of 6-

ni ¢ receptor agoni st conpounds
rrant:uhoxbeml -bahmpilgoplene-2Sxdinpd &, antdiangesnppdunds can be
adm nistered, in single or nultiple doses, by oral
adm ni stration at a dosage |evel of, for exanple,

0. 008 dridBre ol theddioide/ (86 @ng) 0.44GnBd1) 103 (F%/aﬁﬁédﬁﬁyolu&b’ﬂ &f ammonium
dosage .forns can cont ai n, for exa 200ng of

adpidbexideidbihd waresider A foAdBers 0 ﬁail hycgpge&me&wdq (9e2 L) and
c QHP RUBES, SBRE %va@%ﬂéﬁ&?{?? 42 rTh§ [ g)?tg?ﬁ tpEPgJ doliRd \(zavere isolated

dosages. I n carrying out e proced presen
| rhzmitramn |Washf$1 with W@uar, gnd tlnedoandenbligh sh@meh torediford 39 mg (42%) of
nmedi a, reagents,

6{{115 Oé gt%i:a%%’llgl t‘faS °§‘§?%‘Ft he like are not intended

to be limting, but are to be read so as to include
related materjals that one of ordi narégskll

£ Hip B R BRg 611 e OB ipmmehanal 09D nel) wasidded 10N
| ol RRRSLiGM2 m]%‘;nﬁh%)fxitlleu?e w@%l‘&ﬂteﬁ'ﬁﬂe l‘cfgll'lltszzﬁ,%gole& to rt, and

presented. For exa t Is often possi
s sstactdufiest tonpél "é @ﬂ)ﬁ’ ¢hre Sy pédition ofaint Lh}@r(whhbir'm racfdoTThe organic

ari%&e? as %nd%:se \glfth ﬂpfeo\fﬁ?eﬁﬁa{nrﬁn Q)@rapd Viag Eﬁﬁ%{)lvge? rs](gcilm%lshlfate. The
Swﬁ‘lﬁdequﬁdtﬁct kaophrefideyahranmberaptsi(@osysend net hodol ogi es

Yo) abl e, w thout undue experinentation,
né‘k%?%rﬂ’éﬁt BHEe ﬁ?@mlff%@c a%,ldwomfo‘eéff i RREIG9%Lelk 1 he| r
PULARSEBert s kot § REHIBIROLR A' Clinﬂf Qggdures di scl osed

herein.” The present invention wi |l now be further
descri bed by vvay of the foll ovm ng nonlimting

oAb ook R BRI PRI, O % ot e

amtnd@[ﬁjlﬁrtmaioleam@ﬂjonﬁm &idf t he net hods di scl osed

aC6C rrogrllorl])%nzo?d]lsot%uazole -3-carboxylic acid.
5-Bromobenzo[d]isothiazole-3-carboxylic acid.
5-Methoxybenzo[d]isothiazole-3-carboxylic acid.
6-Methoxybenzo[d]isothiazole-3-carboxylic acid.
7-Methoxybenzo| dlisothiazole-3-carboxylic acid.

6-Ethoxybenzo[d]isothiazole-3-acid.

Procedure 6:
Procedure 6 provides a method for the coupling between brominated
benzisothiazole-3-carboxylic esters and brominated indazole-3-carboxylic esters and

Grignard reagents to form alkyl- and heterocycle-substituted acids.
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present invention will no doubt suggest thenselves to
those of skill in the relevant art. In the foregoing
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set forth uncorrected in degrees Cel sius; and, unless
otherwi se indicated, all parts and percentages are by
wei ght. The entire disclosures of all applications,

pat ents and publications, cited above and bel ow, are

hex ey imcgggeg@tgfggpmﬁgﬁﬁﬁg&&m#%@ ) %&ﬁ&t ALIRT eq) in

were recor Bruker I nstrunents
untealydoifvenwivse didutad edth @dabydredrano (dk aﬂi)@ﬂ(&l)%@étdemh a 0.5 M

o uishry A iR RS Pampt 3 ar s ol g 10 min, he

PeérammltedChenbtﬁylr y %mmm&&élkmcam(mymwve (@3@t or mrﬂol) and
onal ry m crowave react

Vi %ﬁ@pmnylph@ammga%ﬁé% éhmdﬁéa 95(meb (bbenberpadded fo the
Suéﬁ%ﬁéﬁsﬁoﬁe The*&ibe }rﬁlﬁt{ﬂe@as%lﬂﬂain‘é& Sfmof heg %ﬁf&nﬂeﬁ%@ﬁ re then at

oni ¢ acid 1on exchange resins (SCX) were purc
f rﬁﬁn(ilﬁm lah. Tide heasitioyives qumwwtbaslatumt@ammum chloride and was

f t RPI 8 3
PP UAHEE Sl SeoRtnd 080 BHFR e Dsian  sodipmy gyt and
f Odm@lﬁ@fddd@ d86e§0 MHe redidie(vhs ib%rlﬁ@d By Ghraﬁ’lad)kr@)‘lﬁ? rusﬁg a gradient of
quZQA]l ess_ stated ot herw se. preparatio
f

ong’ bt é@é@mre@hwr&@?mﬁéfoapqovw dhg Pyé%nrawlﬁﬁb%mted amide.
t hﬁla DEAZ U8 dikEINEd §OX ﬁﬁ)&{u%’of@ﬁ@h%‘%ﬂ%ﬁ%ﬁ}ﬁb%}&/@aﬁc@@ﬁ 0/20 mL)

t hat were not commerci al avali | Proce
Pra@dezmgrtmamdpmdvmlasn hydmmldgéﬁ 8 @). Themixtersarastlicatedaf reflux for 12
nltr dazo aC| and .t cougki Wi t.h s
oi by EPBHARCE” ER AT BebitRerBil a2t} Iatipyeaiitn o cono
5 h?drdﬂﬂbmmide maqﬁeow layesw s extvasted mih@;ﬂ@/l kdtite (2x) and was dried
3-i0do-6-nitroindazole (1 nml),
over sodium sulfate. Concentration of the extracts gave the acid in 38% yield. The acid

was coupled to the bicyclobases according to procedure A.

This procedure was used, with slight modifications, to derivatize brominated indazole-3-
piperidine carboxamides with various Grignard reagents. The Grignard reagent of
thiazole is commercially available. Alternatively, the aryllithium and the corresponding
arylzinc reagent can be generated according to the procedure outlined by Reeder, M.R.;
et. al. Org. Proc. Res. Devel. 2003, 7, 696. The zinc reagents of oxazole, 4-
methylthiazole, and 5-methylthiazole were prepared according to this procedure.

The following acids were prepared using this method:
6-Cyclopropylbenzo[d]isothiazole-3-carboxylic acid.
6-(1,3-Thiazol-2-yl)-1 H-indazole-3-carboxylic acid.
5-(1,3-Thiazol-2-yl)-1H-indazole-3- carboxylic acid.
5-(4-Methyl-1,3-thiazol-2-yl)-1H-indazole-3- carboxylic acid.
5-(5-Methyl-1,3-thiazol-2-yl)-1H-indazole-3- carboxylic acid.
6-(4-Methyl-1,3-thiazol-2-yl)-1H-indazole-3- carboxylic acid.
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copper (lI) cyanide (2 mmol) and L'-dinethyl f or mam de
(3 nm). The vessel was seal ed and subjected to

WOR@SO6EGE i rradi ation at 185 OC for 600 sec. B¢BUS2004/042852
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reaction mxture was partitioned between ethyl acetate
(100 nm.) and water (100 mL) and the m xture was
filtered through Celite. The organic |ayer was
col l ected, washed with brine, dried (magnesi um

S%J‘(sihfe)thylﬁmith@&epg-g@)tH&r_%a_k&egi- &ﬁb&%@ig mEigof a 10/1

m xture of 3-cyano- ni troi ndazol e an

6- ri(t,B-SIxadel Zoylg-18kindazxpdd-B-osertwalielacidhe 10/ 1 mi xture of
3-cyano-6- nitroindazol e and 6-nitroi ndazol e was
di ssolved in 10 N sodi um hydroxi de and the bright
or pRgedwRl 2t i on was heated at 100 OC for 1 h. The

m xture_was_ al L owed to cool] tqQ rpoomtenperature and
car ef ul li’ryceo@ered%fnr%ﬂd%spﬂ I&etfi‘)d gartt € Praqarign o -Hprere-6-methoxy-1H-

aCinfazold18.c2@bkficRRy. | sol ated and triturated with Et OAc
to provide 51ng of 6-nitroindazol e-3-carboxylic acid

as a brown solid. The acid was coupled with the
g'cf@mﬁé’rﬁ%trﬁggzgﬁgér%h@%.gga%glﬁ@gl8eo %Ltg.gazjoct;rnheebié(‘Be't%a%‘ﬁ'or%%orate) (1.00 g,
6- N\B2 frondl) ivas ndlrdab @-sdhkiah Eogmlfyl' @rr&ﬁio&y-l?f-ﬁﬁ&iblé-s%caiboxylate (500
Proce e 2 provides . t ho of .the nitration o o

i rﬂagzg?i oyl lfhmtqnﬁe?%ﬁg& mhy _a%{ s TRACEOR PykAEe Wat gaintained at 1t
f Ofof Biht M@ SeHREbA b ?Q’riﬁ@ﬁéd"&%éé%%ﬂﬁér%b ng and eglyl acetate (50 mL)
i ndazol e- 3- carboxyl ate (73.7 nmmol) was dissolved in 20
mLandothe exeparated dbrganii¢ daver veasi washad withebrieaa €23 onl)pridxied r(@magnesium

89, A AL L5
drigpuhes@tion aéetith)gtggﬁ)ﬂdsﬁall (hfig 023%;) oghlgcﬂﬁo%ﬂateﬂ SMRS. A s(:jolution of the
stirred for i tjiona a and_was poure _

orftt 9124 s e 0 oD a5 ol $hi0 S8 e PhGer M of sodium
byhyassm A dd ﬁ%?_tah@ Mhe WRRHRyYY ﬁlQinWe‘alrﬁ:jrt \%g;fg AN$hdfeaction was

wat'er and dried’ in vacuo. The dried soll

swspbfidewithrd Nog/dmchinsist asid eand pastitierndteewernxvaiee (SRamil) and ethyl
25%%"%%0@? 611(;)]%‘? l"Hl)é l£}%rrs a?ell'é'se};mgteﬁn ar)ﬂ lee%rg\a%%c %Léh%&ev%tht Btine (25 mL),
dried (magnesium sulfate), and concentrated in vacuo to yield 109 mg (84%) of the acid.

The acid was coupled with the bicyclobase according to procedure A.

The following acid was prepared using this method:

7-Fluoro-6-methoxy-1H-indazole-3-carboxylic acid.

Procedure 8:
Procedure 8 details the preparation of benzisoxazole-3-carboxylic acid from 2,5-

dibromonitrobenzene.
Diethyl malonate (12.6 g, 79 mmol) was added to a suspension of sodium hydride (3.16

g, 132 mmol) in dimethylsulfoxide (60 ml) over 30 min. The temperature of the reaction
rose to 60 °C and the mixture clarified. 1,4-Dibromo-2-nitrobenzene (10 g, 36.0 mmol)
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tenperature and the solid was collected and dried in
vacuo to provide ethyl 5- nitroindazol e-3-carboxyl ate

W@ 28%6x67 a col orl ess solid. The acid, obtai neRCTYS2004/042852
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basi ¢ hydrolysis, was coupled with the bicycl obase
according to procedure A. Literature reference: Og.
Synthesis, Coll. Vol. 1, page 372. The following acid
were prepared using this method:

5- Pl a[daeéi /a{1d th!%@@ﬁl%ﬁ? WS ﬁﬁhﬁ&iﬁé’d For 2619 hith 00RO Gﬁfé%gcﬁ%h mixture was

Procedure 3 provi des a method for the trappin _
i redignist do aqoglltb irt 4nduwas peiuted ikt iop é@Oaf‘ﬂ@Og}] ellpouptipitged solids were

e By AR B e SIS PLORE b B o

fromthe acid by reaction with a 2-fold excess of

d-t t - but Imcrhontefm owed by treatment wit
et b-oes SE0 RBoLs g5 dORE R BF N PhAsER hydroxide (32

( GQPo &1 ﬁﬁﬁ(ﬁj aftl {he%%ﬁ%ﬁ Sﬂngiﬁl}fe (XA&S %Mﬁk&\iﬂﬁhﬁroo L temperature for 16 h.

tetrahydrofuran (40 mL) at C was s
s ofhgtdqueousflayes was lggtractedowithy d@htnrmahmee(ze -mIa)ratmi)oydsaetceilﬁed The

(gﬂgcbﬁ%?%d) 41@6%%%; ?{%aqgcf) {)itrfﬁf&%t QR0 cg%é[%f g;eﬁlg%}cfe%sb(g% of the acid

ar(@9%).1. 7 M solution of tert-butyllithiumin pentane
(5.1 nmol) was added. After 0.5 h at - 78 0C, a
sol ution of tetrahydropyran-4- one (5 nmol) in

t iy deiaf él}'rnﬂfb Wik rmdlad Y%? sﬁlqg&gofjfhg RM4SE9: OOIQ1 27?&?&‘7#?211 ethanol

was stirre and war ned _
r 66@ mlpn Th@(temt@nv\msxt@memﬁhwarrmd o B:ﬂuur atagdaingliéaud h, and was

h t Lt d
T MU T T .
OI(Z}Sihmh) hmysanum sekpn bflb&ﬁhte msh%ﬁaﬂ& thbmtgam?@a 15Qfas washed with
and _concentrate
i e??%fi%g?ﬁ ?’ilwgén (% r%ﬁr&%ﬂ@@r AP myLX 7@%9rg@mqylayer was dried

a@ﬁidﬂin@éﬂ&%é} RES borcOntydt&l @ provide 8.00 g (98%) of the ester as a liquid.
6- (4- hydr oxyt et r ahydr opyr an- 4-

yl)-1#-indazol e-3-carboxylic acid tert-butyl ester

(R RS aﬂn&Bh&E,l Sodfum? g{hiyfja‘te was formed with sodium (33.5 g, 1.46 mol) in
ethanol (1.0 L).
Isoamylnitrite (225 mL) was added to a solution of the ester (420 g, 1.46 mol) in ethanol
(3L)ina 10 L three-necked round bottom flask and the mixture was warmed to 60 °C. A
solution of sodium ethoxide, prepared from sodium metal (33.5 g, 1.46 mmol) in ethanol
(1 L) was added dropwise and the reaction mixture was maintained for 2 h. The reaction
mixture was allowed to cool to rt and was neutralized with 2 N hydrochloric acid. The
reaction mixture was extracted with ethyl acetate (4 x 2L) and the combined organic
layers were washed with water (2 x 1 L) and brine (2 x 1 L) and dried (sodium sulfate).

The residue was purified by chromatography (1/1 to 0/1 hexane/ethyl acetate) to provide
110 g of the product ( 28%).

10% Palladium on carbon (1.5g) and triethylamine (7.5 g, 82.4 mmol) were added to a

solution of ethyl 6-bromobenzisoxazole-3-carboxylate (20g, 0.081mol) in ethanol
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6- (4- Hydr oxyt et rahydr opyran-4-yl)-|
-indazol e-3-carboxylic acid tert-butyl ester (0.86

wor@bpe3mws di ssolved in trifluoroacetic acid (BCTIP20a41042852
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the m xture was nai ntained at roomtenperature for 16
h. The sol vent was renoved in vacuo and the residue
was triturated with ethyl acetate to provide

6- (3, 6-di hydro-2i 7-pyran-4-yl)-1/Wdazol e- 3-

¢ % %’Iﬁz By { §°@Ghaty g gtﬁospﬂg}@ oPgitrd gé’i@sl“ IIYGQH{% &4 hbdphbRREvas removed

e accor rocedure
6 b@/ébvlad;mnmx yha tepidoydl w@pyxyémgan g4s) and rheu rn@ré@n X e Waphaaintained

aci d_tert-but est 0 HB@
Ort ? I‘I‘OP{JOIIE‘S&’é’fi’fO@e 8%05 @ér %S T e cglhtz&‘gé?((ﬁ%placed with
a'h?tlr (fjglag raﬁmelml@dlﬁ& Enp vty filhetion thtrmugh @adise. The filter cake was
refl uxe

for . The sol vent s renoved in v
eishowitb gl (s 30 10 PR LB A GERyooGRBeERe (0 residue was
DT \ébl@ d dlchlorometha €. (2?0 mL) and the solution was washed with water (4 x 50
(téi ropyran-4 W I /-indazol e- 3-carboxylic acid

( GARY dasd gsotiam swfata) andh@amtﬂt@ﬂ igegoddepb 8 thh prdslact as a yellow

g@%@ (??@%GQH?C G ?g@g %Ffoﬁ ng A 1%%% ﬁ’x dh}H?&ﬁ@ 9489 the acid. The

6-ac1R) WasldoDpda ifhi the Pi¥ycdsbade ydc))rdmg/tﬂlpﬂ&&zlﬁﬂeeﬁgs car boxyl
ic acid. 6-(Tetrahydro-277-pyran-4-yl)-I|
-indazol e- 3-carboxylic acid. Procedure 4: Procedure 4

PIOMLEGS RedEIRO %Qﬁ Rhe. %WBS'IRn Bﬁm%&kéﬁ%lg tpit %boeck N.M.;

isatins to the corresponding i ndazole-3 -car
adicngstaffHB.; Suansenss. dMOQ#OROH%Séhbst ituted isati ns t o
t he correspondi ng i ndazol e-3 -carboxylic acids is
essentially the sane nethod as descri bed for

| NORZONGwidg Gaid e rdparedaislp tGa@eiod: H R, et. al. .

Am Chern. Soc. 1952, 74, 2009. The substltuted isatin
( 22-Bensienpzoles-artonyicacidt h 1N sodi um hydr oxi de (24
m.) and was heated at 50 OC for 30 min. The burgundy

Procedure 9:

Procedure 9 provides a method for the preparation of 5-difluoromethoxyindazole-

3-acid from 3-bromo-4-nitrophenol.

3-Bromo-4-nitrophenol (10.0 mmol) was added to a suspension of sodium hydroxide
(29.0 mmol) in N,N-dimethylformamide (15 mL) and the suspension was maintained for
15 min at rt. The reaction mixture was cooled to 0 °C and was treated with ethyl
chlorodifluoroacetate (20.0 mmol). The reaction mixture was heated at 70 °C for 16 h
and was concentrated. The residue was diluted with ice water (200 mL) and was
extracted with ethyl acetate (3x100 mL). The combined organic layers were dried
(magnesium sulfate) and concentrated to provide the difluoromethyl ether in 75% yield as

a yellow oil.

Diethyl malonate (328 mmol) was added dropwise to a suspension of sodium hydride

(328 mmol) in dimethylsulfoxide (40 mL) at 0 °C. The reaction mixture was warmed to
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solution was allowed to cool to rt and was mai nt ai ned
for Ih. The reaction m xture wascooled to 0 0C and was

wao e@anexiowi th a 0 OC sol ution of sodi um nitri tBCT/BR2004/042852
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mol ) in water (5.5 nL). This solution was added

t hrough a pi pet subnerged bel ow the surface of a

vigorously stirred solution of sulfuric acid (2.3 nlL)

in water (45 nmL) at 0 OC. The addition took 15 min and

t hey *&and hﬁfhtéﬁﬁéd FRI0Y 81 Nedoltifén apth@ciﬁﬂﬁdr%aﬂh ﬁ@m@@ 49 mmol) in
A cold (0 0C) solution of tin (Il) chloride d|hy

( 5dinithytsolfyxide (Fbmie vasaddal dpdwise lind thereactian m@urmyas heated at
was, a M,X n an

[ en é)?lqgﬁ)r n51t 1)1(: 1 tl'll? cog’l 8 luH? L née ﬁ()lﬁ‘g«? \65{9 1%9 met he aqueous layer
press pitfaated dyvislo |didﬂﬁ)rmﬁétﬁarleS@b£a(D(Edﬂby Thd t:dirﬁlbma[l ,orgamc layers were

e RS T Fo) R PR HE OCBIVe P eaH St 3R 3% yield as an
(14 NMR afactel-GloYRhmbB, éb%lﬁmh By&xB%dQ x40 RhfN), %& %wr (335 mL) were

further purification Alternatively, the ac
r eeompined) anil heated ptchf ‘Sefor i & a&lpdeapborpnwm(amwdlewed to cool to rt and

hi
mﬂt@ﬁ Eégﬁlogs %?% n\%a%lﬁifaa% 4\91@_8 é:gll% Go\.llxgé’tﬁan% r(?ﬁ%)ro%q_L)l.J the%l—i Ot tBe aqueous

6-1Byc masndati@lshr ajagtédito 1 with concentrated hydrochloric acid and the reaction
S5-Trifluor aC|d

6 - TP S F@?cﬂ%{x %(ng |ol|el$ be syppension was cooled to 5 °C and the solids
5-Mat berestdadRznlrercir Al died BY %%ﬁqe bR a'éld Breaoedeie S

provides a preparation of s tituted
benzi sot hi azol e- 3-carboxylic acids fromthe

¥ ' T [Lut o
PSSR L BRASORL e ByBRLI RN G g (G At 03
), theesidid 0@ dnrood b ad:ddd@hdd&: 1e&ctibn MhixtudSwadbdated at reﬂux for 15 h.
dr w se.. The. m xture was he@%ed at reflux for 1.5

SefPaPion (MIXERY Wemhoerertied a0d e isidupnyas e@uﬂeqne@ between
YQilélﬂ’cWoﬂﬂe{haﬁ@@O@)' 289 laM@datlfted sodium bicarbonate (100 mL). The aqueous

layer was further extracted with dichloromethane (2x200 mL) and the combined organic

layers were dried (magnesium sulfate) and concentrated to provide the ester in 60% yield

as a brown oil.

The ester (60.4 mmol) was dissolved in ethanol (103 mL), diluted with water (71 mL),
and was treated with ammonium chloride (243 mmol) and iron powder (301 mmol). The
reaction mixture was heated at reflux for 10 minutes and the suspension was filtrated
through Celite and the filter cake was washed with ethanol three times. The filtrate was
concentrated, the residue was suspended in 2 N hydrochloric acid and was stirred
vigorously for 0.5 h. The aqueous layer was washed with ethyl acetate (3x50mL) and the
pH adjusted to 9-10 with 5 M sodium hydroxide. The aqueous layer was extracted with
chloroform (3x100mL) and the combined organic layers were dried (magnesium sulfate).
Acetic anhydride (392 mmol), isoamyl nitrite (291 mmol), and potassium acetate (51.0
mmol) were added to the organic layer and the suspension was heated at reflux for 16 h.

The solution was evaporated and the residue was partitioned between saturated sodium
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di chl oronet hane (50 nmL), cooled to O OC, and was

treated with alum numchloride (4.30 g, 32.0 nmol) in
w@eisiedTs? The m xture was heated at refl ux foPCBOS20041042852

cooled to rt, and poured onto ice water with stirring.

The organic |ayer was separated and successively

washed with saturated, aqueous sodi um bi carbonat e,

wat er, and brine. The organic |ayer was dried over

mﬁ@%bﬁ&% 80 fad eandfdl&m@fo%éﬂﬁﬁg (FRNEENH! rﬁieesi% esusviaa%pwas further
he residue waspurif chr omat ogr aph 1 ethyl

ac@ﬂm‘@ﬁ rvemgl)lommeﬂnnp .(:bmoa @d)zmah@cqmm%d oagc layers were dried
{ hox %ﬁ%ﬁlﬁdgogggﬁﬁ%di? gro@ (%QE f\lfsac@l%h ge S er I1n 79% yield
30&©£MM®ﬂ@ﬂ sol ution of annnnlun1hydrOX|de (2.0 nL)
was added 35% aqueous sol ution hydrogen peroxide (0.2
5nL) and the reaction m xture was naintained for 12 h.

Theydreeet Rb3. @tﬁﬁlog "&Bdﬁfﬁ hG&roWRIE €103 OlnHo®d AW water (65 mL) were
filtration, washe er, and dried ‘Under high

Va@mhquoargdf ﬂagrrgacggn W@ps(mafyplmd for 24 h at 60 °C. After cooling to rt, the

6- net hox nzi z I
of 2qUgaus_ o K,?g % %%}fg{e% \ggﬁ Lfgch%ar F}?ﬁlﬁﬁg ﬂ’.&SR 1 ’?l'g Og&dm%ls layer was
Waﬁdy@eﬂii‘d)dbﬂi\ll Sﬂ?hl Udincbmtﬂéftéd( Ihg&oé}ﬂa?ﬂghd TﬂTEe Ip'tecﬁpifa&ad solids were
eat at reflu 12 C to rt was )

10 ac?‘%lﬂ’?‘ie% th%trﬁqunwa%g} Siffe b HLHEN OB e, @aﬂé*nm% to provide the
hygi g igi@ci d. The organic layer was extracted
wi t h dichl oronet hane (2x) and was dried over sodium
sul fate. The crude product was purified by

C D QURIB s (AO0K 304 Lo Gl.ER B QIR RGRAT™" nanol /o
nethoxyben2|soth|azole 3- carboxyllc acid as a pink
15 oo R R SRR T2 2

6- Bronobenzo[J]lsothlazoIe 3-carboxylic acid.

5- Bronobenzo[ d] i sot hi azol e- 3-car boxyl i ¢ aci d.
Procedure 10:

Procedure 10 provides a method for the preparation of 6-
difluoromethoxyindazole-3-acid from 4-nitrophenol.
20
4-Nitrophenol (162 mmol) was added to a suspension of sodium hydroxide (485 mmol)
in N, N-dimethylformamide (150 mL) and the suspension was maintained for 15 min at rt.
The reaction mixture was cooled to 0 °C and was treated with ethyl chlorodifluoroacetate
(329 mmol). The reaction mixture was heated at 70 °C for 16 h and was concentrated.
25  The residue was diluted with ice water (200 mL) and was extracted with ethyl acetate
(3x100 mL). The combined organic layers were dried (magnesium sulfate) and

concentrated to provide the difluoromethyl ether in 59% yield as a yellow oil.
The nitro ether (149 mmol) was dissolved in ethanol (37.5 mL), diluted with water (25

30 mL), and was treated with ammonium chloride (84.7 mmol) and iron powder (105

mmol). The reaction mixture was heated at reflux for 30 minutes and the suspension was
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5- Met hoxybenzo[ i]isothiazol e-3-carboxylic acid.
- Met hoxybenzof f sot hi azol e- S-car boxyl i c aci d.

wQ@ 200806305y benzo[ d] i sot hi azol e- 3- car boxyl i ¢ aci PICT/US2004/042852
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6- Et hoxybenzo[ d] i sot hi azol e-3-aci d. Procedure 6:

Procedure 6 provides a nethod for the coupling between

brom nat ed benzi sot hi azol e- 3-carboxylic esters and

brom nat ed i ndazol e- 3-carboxylic esters and Gignard

r eaR&8d ShbRet Q{emeal Tovd ﬁltéln&kg e&ifﬁr@%%&l QiU bRLAd %fég tlénes and the
acids. A 0.5 M solution of cycl opropyl magnesi um brom

( 2&mabinerbfiltraBs werg )concmntr@tt:d atyg rroﬁdmawasxvéssqiwtdjmewater and the pH

S o?({] %lsft%fntoy]y(g Wﬁ% Y é\@ Ig%(?ll t\/rbl??gl(%d l%altle%gls/ é/ar) Wzitas egitrgctlgld with ethyl
t eddeainy Bx0O0thBarlt the tomBihed brghbic mqfers WBI% chiied f@nﬁ@id@ﬂlm sulfate) and
et hyl benzj sot hi azol e- 3- car boxyl ate

bi SRS 1Ao7 LN Y5 ALh Wes Fﬁoéveri)m é?ﬁt’c‘}rﬁ‘nh s @%5 mmol) and
MMBE redltidn ARG R RAteHed 2 & RS 135 pﬁfé%&@lon §tmet was diluted with

reaction m xture was nai ntai ned for at a
t ewpler 81U rd.)tandnwagt n@Brabeds with 1sokid swmmr binatbonate wakhe precipitated

ted o, i_um chl or a Was. .
o RRAR e o e e SRR ML e s BBy BEDig the acctamice
wein & 26l vield a9adighsyddiownsosidl f at e and concentrated to

dryness. The residue was purified by chromatography
using a gradient of 100/0 to 90/10

di &&Uti@raﬁﬁ%mﬁé BEhReN Aast aﬁd&f Vi gcﬁuﬁcﬁ‘l of the aceéarmde (13. % mmol) in

cycl opropyl stitutéd am de. The am de was di ssol
i rehdpredoxmy(2e ndf) and tthearsedtionanixithy oiras farmed wettefinx. Fumlng nitric acid

SORAT T, 00 M5 SR A ST G50 at ot o

C ) 1@th. t Ther ¢oolddi dohﬁfbﬁ Glvas alﬁdteg@ﬁtlﬁili‘/atdt (QIOQﬁL%Qlc%% %qeolY layer was
di.t chl oric _aci e

= tBtd Aol BRIt b 1BEregmbase: sreeg dsgprs were drod

anthapAssih 5QhtO U8l cSRAMPILE O}J @Jlge th@%nfoe %ﬁc’r’é dlh%@ o®diklue

extracts gave the acid in yield

The amide (11.0 mmol), sodium hydroxide (43.8 mmol), and water (10 mL) were
combined and the reaction mixture was maintained for 1.5 hour at 60 °C. the reaction
was allowed to cool to rt and the precipitated solids were isolated by filtration, and

washed with water, and dried to provide the aniline in 98% yield as a light yellow solid.

The aniline (15.7 mmol) was mixed with 40% hydrobromic acid (14.3 g) and water (10
mL) and the reaction mixture was warmed to 80-90 °C in order to completely dissolve the
aniline. The reaction mixture was cooled to 0 °C and a solution of sodium nitrite (23.2
mmol) in water (5.3 mL) was added during a 15 min period. The solution was
maintained for 40 minutes at 0-5 °C and filtered. Copper (I) bromide (18.8 mmol) was
dissolved in 40% hydrobromic acid (21 mL) and was cooled to 0 °C. The solution of the
diazo salt was added slowly to the copper solution and the mixture was maintained for 30
min at 0-10 °C. The reaction mixture was heated at 60 °C for 30 min and then at 100 °C

for 10 min to ensure completion. The reaction mixture was allowed to cool to 1t and was
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was coupled to the bicyclobases according to procedure
A. This procedure was used, wth slight nodifications,

W@ 200d0637¢RL | ze brom nated i ndazol e- 3- pi peri di PEI/US2004/042852
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car boxam des with various Gignard reagents. The
Grignard reagent of thiazole is comercially
avai l able. Alternatively, the aryllithiumand the
correspondi ng aryl zinc reagent can be generated

ac oedtt)l | RdebiftRe IYs hed
é%@lragt'e@ Qvﬁlpdl%{ﬂggdi’ﬁ%ga?@ L{%))gvel ) 20030 b i 696611%51%;%(3 }Z}glrsn\c?:vere washe

r e\@[@]@ ﬂ;ﬂ\é sgglum(lgzim)@de avateppk Nﬂyﬂmch}p@p @c1damd water. The organic layer
> e %r eﬂh%% W.{tﬁt%teﬁ i %51? nfEd " 9 P(gmtie the IJIIISI'O bromlde in 76%

proce § acrds Wwere prepare

t hyisldret hight yellow solid. _ _
6- Cycl opropyl benzo[ cTj i sot hi azol e- 3- car boxyl i caci d.
6- (I, 3-Thiazol -2-yl)-1 f/-indazol e-3-carboxylic acid.

S5-fet (?h%ﬂ:l g@ﬁyﬁﬁﬂoll)#wbé"ﬁjcﬁ%@'d% is€ /Y Qgﬁéﬂehéioﬁﬁf Sodium hydride
5-(4- I-I t hi azol ]nﬁ |ndazo e- 3-

g& 1@@1;rgethylsu1fox1de (5'mL) at 0 °C. The reaction mixture was warmed to
5- I -3 . :
cé?ﬁégé ?%L%%mgwhg#?éeﬁ%%%yfgﬁhw%n&ﬁﬁazo %§§§P?qqeglL7]nmlen
r -dimdéhyBlhifexdde ¢Aniigxydsi alded dropwise and the reaction mixture was heated at
oAby s Ny coqfiq T e oo o Walch it O aaacous layer was

C &B(B@é%’d 'Wﬁthatﬁblﬂoroﬁ[e@}fhﬁg 5,8 06: O‘Pﬁéj Bé1Bbified 'bf@éhféel%yé?s were dried
met hod for the preparation of 7-fluoro-6-nethoxy-Ii -

i {argegsans selfatposand ¢ancenifaged to give the crude diester as an 011 The diester

BV SpED, g, iR o3 PR GRS P (g Bibined and

adutetdd tl’o6@°(§ (ﬁd)lul hofThefeaetidrymixture was allowed to cool to 1t and the aqueous

o6y R Vst it Rl ormehrertan e ala.f 2Ry gt i, adueous layer s

mc)éﬁt‘ktﬁﬁlyV@ﬁJsfﬁl tHl Q’hﬂﬁﬂ)n@éntlraﬁedfh frotBlofle adi H%nﬁ %‘*}Eéc@i@n mixture was
was partitioned between water (50 ni) and
adeptad at §& far)l h. The suspension was cooled to 0 °C and the solids were collected

by filtration and dried to provide the acid in 64% yield.

Acetyl chloride (15.3 mmol) was added dropwise to ethanol (50 mL) at 0 °C. After 30
min, the acid (7.69 mmol) was added and the reaction mixture was heated at reflux for 15
h. The reaction mixture was concentrated and the residue was partitioned between
dichloromethane (20 mL) and saturated sodium bicarbonate (10 mL). The aqueous layer
was further extracted with dichloromethane (2x20 mL) and the combined organic layers
were dried (magnesium sulfate) and concentrated to provide the ester in 94% yield as a

brown oil.

Acetic anhydride (6.0 mL) was added to a suspension of the ester (3.64 mmol), and acetic
acid (7.0 mL) at 0 °C. Zinc dust (14.6 mmol) was added in portions over 15 min and the
reaction mixture was maintained for 30 min at 0 °C and then for 1.5 h at rt. Additional

zinc powder (6.15 mmol) was added and the reaction maintained for 3 h. The suspension
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and the separated organic |ayer was washed with brine
(25 nL), dried (magnesium sul fate), and concentr at ed.

wab®snesstdue was purified by chromat ography (9B¢BUSI®04/042852
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80/ 20 hexanes/ethyl acetate) to yield 541 ng (23% of
the fiuorinated ester. A solution of the ester (124
nmg, 0.520 mmol) in ethanol (5.00 nL) was diluted with
5.0 M of sodium hydroxide (2.00 nL) and the m xture

V\’a\%am&é?écﬁihﬂﬁféh@ell'ﬁé arfd@he fiftrabs wa\@nb&Ratdd0 MheaSsidue was partitioned
acidified wt N hydrochloric acid and partitioned

bequfeqm W@Pd (»‘@burn@)waabﬂma@t(ﬂ& mlacad gthyl esgatei(30 nifhe The aqueous
. /o h _
2&%{%‘3&&&%%&%5&55@ tﬁ;égl egc%ltja% g_’%??rg{dz@%@% é:%ﬁ)med organic layers

c owe:e niried (@dgriesiutaaiifatd) any cedodnttA&d toppro Bidetheodcetdntide in 92% yield
acid.. The z;}ci d was coupled with the bicycl obase

acaé‘c?r]%ff?\’f@o o procedure A. The follow ng acid was

prepared using this method:

7- Fl uor o- 6- met hoxy-1i J-indazol e- 3-carboxyl i c aci d.
Przﬁ@eéldwmbyckldemﬂb’d aaupl, igoape aitrite (lAE pmepaned pyassvin acetate (2.04

A SRR AR B o 20t s

nmihé )susqm&smtdd\eld Heated esueﬂrﬁmfdrorﬁ bf Tl selmidry erak d®aporated and the
3.1 , 132 di th IfOX|de 60 over

Sty o g JPEET SHu e OB « BEROPREB0 Bt mL) and

arkﬁclﬂ&%n{é’c}?éhé” e ar)fiedpel ague@hpr OB 25 T HRRRPZEARIcted  with
??8%14036 0 mol )was_added and the sol ution was

msthang (2x20hmb) andghepmbined pegavici leyersiware deedvdmagnesium

T N e —

f||trat|on and drled to provide 11.0 g of the product

Dl 500 S B 55 T combines

a%d&ﬁ@reﬁ&ﬁﬁtv{/é%ﬁnmﬁé{ﬂéﬂ FoVEISh BRE0ICRIT RRE @blih® M, the aqueous layer
temperature for 16 h. The aqueous |ayer was extract %

w48 wasked with iielerametinne (AxpOmhy Whe aqusods fayedwaghdjusted to pH 1
with concentrated hydrochloric acid and the precipitated solids were collected by

filtration, washed with water and dichloromethane, and dried to provide the acid in 26%

yield.
The following acids were prepared according to this method:
6-(Difluoromethoxy)-1H-indazole-3-carboxylic acid.

Amine preparations: Procedure 11:

Procedure 11 details the preparation of 2-methyl-2,5-diazabicyclo[2.2.2]octane
from diethyl 2,5-diaminohexanedioate.

Benzaldehyde (21.8 mmol) was added to a solution of diethyl 2,5-diaminohexanedioate
dihydrochloride (10.0 mmol) in absolute ethanol (75 mL) and acetic acid (10 mL) at
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precipitated solids were isolated by filtration and
dried to provide 7.00 g of the acid (89% . Sulfuric

w@eiod/o¢3remi) was added to a sol ution of the acPdI/{$2000042852

10

15

20

25

30

g, 27.0 mol) in ethanol (60 m ). The reaction mxture
was warnmed to reflux, maintained for 2 h, and was
concentrated under reduce pressure. The residue was
partitioned between ethyl acetate (250 nL) and

S Al BhAkA eﬁ&% UfHe GBS Btkre WAl thbatBd et 8H1eC 961 IRAbGs. The reaction
| ayer was washed with saturated sodi um carbonate (50

rrLl)llXaurd vasi ellowegotongopl tcrrr@orartg@mr@tumym so@iymdirjagefoxyborohydride

5307 T Pl R BSOS L BPRE T4 Baponion ves

SQﬁhlﬂfﬂlrﬁzﬁfhyﬂHt ﬁ)rV!ﬁSh fad wasl condehtratedli Mk ¢33due Was dllufkﬁi with water,
I t.n soa 2

goow)e&' il 05Ca gqlc{ﬁlé @ﬁ‘oﬁasﬁ fods "ﬁl I\Ez‘zfﬁgn 9115%%0 1¥)ﬁa ejafueous layer

et\b%"‘&&ra@‘éd Lw)ntﬂ Bthdl dQtdte (DKERONRE %ﬂd rﬂ%JE‘(ﬂnlgiﬁ&d Qf%amc layers were
flask and the m xture was war ned 0 0OC. A solution

of wasbed u\fﬁheblmﬁx ideied (peaprsived stlfaien g@b copepatad t¢ psvide 3.05 g of
b1 ' ;

i hvgﬂl}eesg(l:l?ng%&ﬁ] %&fﬁ%@@eﬁ éZS Yo bﬁa Fei é%§?rgx?ﬁ&@%§)§a?ﬁg % Qpcgiutlon of the

r ecabénzylanﬂﬁ@qhwﬂ&nmhﬁoaldﬂo)\lﬁﬂ th®reaciidn éxtiire vaasthewds at reflux for 16

lized W|th ochl ic.acid. The reacti
fﬂ‘al% TRRGHO: Rt 3’&‘@%? ﬁ@lan‘éd?%‘?“&fl‘%atf‘i ﬁl? E?Sl‘g}i?dwas diluted

t h@ltl? Qb Redae’ @an 'rﬁL)l @Va‘é‘ﬁ&i wahel Wesh&dcmblid avat %ﬁecﬁ 4magnesium
x 1 L) and brine (2 L) and dried” (sodi um sul fate)

Thalfpiey infl eonogpéraied o Proevdietikte iy disdachan aphifo (vield ag @ccﬂmiess solid.

hexane/ et hyl acetate) to provide 110 g of the product
( 289 . 10% Pal | adi um on carbon (1.5g) and
t rSudfulniy | avid (Es. 8 7m150b w2 addedndiop wise eto adldeited Gugpension of lithium

sol utj on of 6- br onobenzi sgxaz car boxyl ate
n&mdydrlﬁﬁ @1 ¢ Wnalhlgﬁsqr%%éfﬂ%uf Zéo L bEndm gk troen atmosphere.

atmn@!r@ v Mihta 298 Tor i(h ehifiahd AGCRHRLIBEPRES SdMASirop wise to 2
renoved t%y evacuation and replaced w t h hydrogen gas,

arselutioe of dhe bicyalieriactanm é1.GesmaRi inttetrahwdrofuran (50 mL) at 0 °C. The

reaction mixture was allowed to warm to RT and maintained for 16 h. The reaction
mixture was carefully quenched by the addition of solid sodium sulfate'decahydrate (2.5
g) in portions. The reaction mixture was diluted with 2 M sodium hydroxide (10 mL),
filtered through Celite, and the filtrate was concentrated. The residue was diluted with 2
N hydrochloric acid (100 mL) and extracted with ethyl acetate. The pH of the aqueous
layer was adjusted to 9 with 2 M sodium hydroxide and extracted with ethyl acetate (3 x
50 mL). The combined organic layers were washed with brine, dried (magnesium
sulfate), and concentrated. The resulting light yellow oil was then treated with
methanolic hydrogen chloride, generated in situ by adding acetyl chloride (0.5 mL) to
methanol (10 mL), at room temperature for 10 minutes. The volatiles were removed
under reduced pressure to provide the bicyclic diamine dihydrochloride in 92% yield as

an off-white, foaming solid.
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for 1 hour. The hydrogen atnosphere was renoved by
evacuation and replaced with nitrogen gas, and the

w@adosaeizem renmoved by filtration through Celi tBCT/Ukm®04/042852
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filter cake was washed with ethanol (3 x 50 nlL) and
the filtrates were concentrated. The resi due was

di ssol ved in dichloronmethane (200 nL) and the sol ution
was washed with water (4 x 50 nL), dried (sodium

Suhf i iAd @HOLAmBT) Aud 48%pIRLEmBn dahfn (200 mg) i
p%gﬁ%{%ﬁg?ﬁﬁfﬁ\é?ﬁ%&vﬁig id é}gg% Thoéﬁestler V\n/as n (200 mg) in

s apehpial UL hepdsear aiiategd ddsechlerie acig (duild aves ptaced ifler an

Th ' bt i Sy C ' .
or GG BRYRh G il Dl EN CLAORRR AR b filtration
Badmdvthe filtér. dake wBawhshied wgth, water; The fibeatk wad\cdvcentrated to provide the

Longstaff, .T.;. on, S 14010995 The_ fol | ow ng
e sras HhatroRTP Eifele HELHBd-coloriess solid
|, 2- Benzi soxazol e- 3-carboxylic acid. Procedure 9:

Procedure 9 provides a nethod for the preparation of

5-Aisplution ehditsbyhhdiearbenate (§-Sammglfin mpmpancil (15 mL) was added drop
o Sl S 506ty 2 ORAGAA o i e o5,
( 28d0 Meddjur hydrxdie@ShyLf artd@xi Tae (dabtiod nianed wiemaintained for

et B T SREP S bele Bt 0 BLodherimis ¥ Bsvaysarurated with
Wi solid @bl ehbadodhd iwopaagistddetol 20 AN sodithe hydroxide. The

reaction mxture was heated at 70 OC for 16 h and Wwas .
c FBeMSlaYE vasTarEagted mdlieothid siceiateuBed 39imlh) ansethprpmbined organic
( t t L. - A (3%100,...
F§Slc A0 A AR ) ST LM BF LR I Rps v
sukmare) uaded redred prasatredo taffopt thel dadé m@no-protected diamine in 42%
e . o O
d';iélﬁloroﬂgﬁth%hov%toi.er in 75%vyield as a yell ow oi

asa

Formaldehyde (37% aqueous solution, 7.43 mmol) and acetic acid (4.46 mmol) were
added to a solution of the crude amine (2.97 mmol) in tetrahydrofuran (25 mL). Solid
sodium triacetoxyborohydride (5.94 mmol) was added in small portions to the reaction
mixture after 10 min and the reaction mixture was maintained for 16 h. The reaction
mixture was diluted with a 10% aqueous sodium bicarbonate solution (100 mL) and was
extracted with ethyl acetate (3 x 40 mL). The combined organic layers were washed with
brine, dried (magnesium sulfate), and concentrated to provide a light yellow residue. The
residue was dissolved in dioxane (25 mL) and diluted with concentrated hydrochloric
acid (12.5 mL). The volatiles were removed after 30 minutes, thus providing the mono-
methyl bicyclic base in 40% yield as a colorless solid. The procedure for N-methylation
and removal of the carbamate protecting group was used for the production of 2-methyl-
2,5-diazabicyclo[2.2.1Theptane dihydrochloride.

Literature references: Newman, H. J. Heterocyclic Chem. 1974, 11, 449. Sturm, P.A.;
Henry, D.W. J. Med. Chem. 1974, 17, 481.
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D ethyl malonate (328 mmol) was added dropwi se to a
suspensi on of sodi um hydride (328 mmol) in

walzewenssrbsul f oxi de (40 nl) at O OC. The react i PCI/US2004/042852
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m xture was warnmed to60 OC and nmaintained for 0.5 h. A
solution of the difluoronethyl ether (149 mmol) in

di met hyl sul foxi de (80 nL) was added dropw se and the
reaction m xture was heated at 100 OC for 5 h. The
cool ed solution was poured onto ice water, and the
agﬁgous | ayer was extracted with dichloronethane

( 3Kedollewing bFyes weoniprepased wiiggthisanethgdsr s were dri ed

' | . ' th d
s S e BRSSO S
nT(db 31S)-BMhthwi 25 dineabicelo{ 500 hepahg dihgadcliatids. (335 nl)
were combi ned and heated at 60 0C for 1 h. The

reaction mxture was allowed to cool to it and the
aqueous | ayer was washed wi th dichl oronet hane (3x100

m.). The pH of the aqueous |ayer was cautiously
achmhﬂﬂMMh concentrated hydrochloric acid and

the re [ J: heated. at. 0] ar..1 h.. The .
suspenarsn bl dfectits COGESSadiy Mo SBiepBliq by $°substiuted
c didyelobesd deyivitivet.r ati on and dried to provide the acid

in 61%vyield. Acetyl chloride (203 mmpl) was added

dropwi se to ethanol (300 nL) at 0 OC. After 0.5 h, the
agirgeddl®d Armol ) was added and the reaction m xture was
héated at reflux for 15 h. The reaction mixture was
concentrasedigre afydporides asmgthed s therconplingn betwisen \aeyielobases and

di . . t ed di

o oG RRIANA Bop bt b UL R = s Fur t her

extracted wth dichl oronethane (2x200 nL) and the

C i ned organi c. | ayers . e dried (magnesium sul fate

b ot 28 sop R Bt e S P oRRy (P b and M-

a dbnaNyfoRinhmiden g1 eﬁm?erwéﬁcbdéedﬂmhﬁdﬁé@ﬁogyl%& |a¥ififk i@vammol) and
di 7 m_?, and S

et hanol (103 nL), uted with water

t Piexelebeshianrne AryAToghiotiAt OF parol). 24Be memotign sieuier wes maintained at
PoUe ATl bo TSR T 3008 APl s
After 18 h, the reaction mixture was partitioned between saturated aqueous potassium
carbonate solution and 95/5 dichloromethane/methanol. The aqueous layer was extracted
with 95/5 dichloromethane /methanol (2X), and the combined organic layers were
washed with brine, dried over sodium sulfate, filtered and concentrated in vacuo. The
residue was purified by silica gel flash column chromatography using a mixture of

[90/10/1 dichloromethane /methanol/ammonium hydroxide] as the eluent, thus providing

the carboxamide product.

The following examples were prepared according to procedure A:
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through Celite and the filter cake was washed wth
et hanol three tines. The filtrate was concentrat ed,
wo b@snesstue was suspended in 2 N hydrochl ori cPE@rUs20a41042852
was stirred vigorously for 0.5 h. The aqueous | ayer
was washed with ethyl acetate (3x50nL) and the pH
adjusted to 9-10 with 5 M sodi um hydroxi de. The
aqueous | ayer was extracted with chl orof orm (3x100mM.)
conhi ne ¢ 2
e S Ay L A2 G P indazoe
( 2gairoehdonide.and pot assi um acet ate (51 0 nmmol) were
added to the organic | ayer and the suspensi on was
heated at reflux for 16 h. The solution was evaporat ed
and the residue was partitionegHetween saturated
sodi unbi carbonate (50 nL) and | or omet hane (100
nm.). The aqueous | ayer was fY Hextracted with
di chl or onet hane (2x100 ) &nd the con®fined organic
| ayers were dried (mag umNsul fate) and concentrat ed
to provide the iV-acetyM¥ndadizole ester in 79% yvyield as
a brown oil. The ester (63.3 mmol), sodi um hydroxi de
5 (193 mol ), and water (65 nlL) were conbi ned and the
reaction was naintained for 24 h at 60 0C. After
c dutpanel wsing Procedwee Aqo@8isyieldy eH WK (GIB089 i .23 (m, 1 H); 7.61 (m,

ach D08 B TRE 720 B 0k 2R PR T A0 KA B AIFDY PO 4 470 2.07

ThieHpr eC/iMS (E1) 6B . 50min) m/me4e(Mall).ect ed by filtration,
washed wi th water and dichl oronet hane, and dried to
provide the acid in 27% yield. The follow ng acids
paped I _ - 9 a
1 R e s PR E2 PR M Arbony )61 thiazol-2-y)- 111
Prindasle eydrochleyideedur e 10 provi des a nethod for the
preparation of 6- difluoronethoxyindazol e-3-acid from

4-ni trophenol .
0
W/L::[_ﬂ)\\N cir
N N N
= N
L H

s H

15 Prepared using Procedure A in 30% yield. LC/MS (EI) #z 3.04 min, m/z 340 (M'+1).

Example 3: 3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1 H-indazole hydrochloride.
0
@ﬁ/“\N CIH
N N
N
H H

20  Prepared using Procedure A in 30% yield. LC/MS (EI) g 2.85 min, m/z 257 (M'+1).
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4-Ni trophenol (162 mvol) was added to a suspension of
sodi um hydr oxi de (485 mol) in

WO XosNexdsnet hyl f or mam de(150 nl) and the suspePST/US00HE12852
mai ntained for 15 mn at rt. The reaction m xture was
cooled to O OC and was treated with ethyl
chl orodi fl uoroacetate (329 mmvpl). The reaction m xture
was heated at 70 OC for 16 h and was concentrated. The

wag. di a

e S B R e 2 ot DAL Y indasole
orlgairoforimayer s were dri ed (nagne3|un1sulfate) and
concentrated to provide the difluoronethyl ether in
59%yield as a yellow oil. The nitro ether (149 mol)
was di ssolved in ethanol (37.% nL), diluted with water
(25 nL), and was treated ‘W amoni um ¢kl oride (84.7
nmol ) and iron powd ). The réaction m xture
was heated at reflu N30 mit es and t suspensi on
wasfiltered through CelHte. The ﬁniter cake was washed
wi th ethanol three tinmes and the conblned filtrates

5 were concentrated. The residue was dissolved in water

N At Y

(3x1001) and the conbi ned organic | ayers were dried
(nagneS|un1squattﬁﬂand concentrated to a yellow o

THeXagple v@is 3di Rty P, 3- ﬁla&ablcyeoar%a%ﬂaefr%l)fmogylﬂnﬁﬂlﬁ-thlazol-Z-
e was maintained at rt for 16
%ﬂ%%gq?ggﬁ%l ﬁﬂkﬁﬁ?ﬁ was diluted with water (50 nl)
10 and was neutrallzed with solid sodi um bi carbonate. The
precipitated solids were isolated by filtration,
washed with water, and drled tg provide the acetam de
in 62%vyield as a |ight 0 olid. Acetic anhydride
(19.6 nmmol ) was added utman of thejﬁcetanide
(13.2 mol ) in chlorg 0 nL) and the g tion
m xture was war nmeg MX. Fuming nitric id (16.0
mmol ) was added aihd the reaction m xture was
mai nt ai ned at ref for 30 min. The cool ed sol ution
was diluted with water (20 nL) and the aqueous | ayer
was
Prepared using Procedure A in 20% yield. LC/MS (EI) #z 2.87 min, m/z 376 (M'+1).

15 Example 6: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1,2-

benzisothiazole hydroformate.

20  Prepared using Procedure A in 56% yield. LC/MS (EI) tx 2.53 min, m/z 274 (M'+1).
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extracted wth dichl oronethane (3x10r1L). The conbi ned
organic |layers were dried (magnesium sul fate) and

w@emwsessat ed to provide the nitro- am de in SBO/YEMD4042852

10

15

20

The amide (11.0 mmol ), sodi um hydroxide (43.8 mmol),

and water (10 nL) were conbined and the reaction

m xture was mai ntained for 1.5 hour at 60 OC. the

reaction was allowed to cool to rt and the

orpeipitat ed ol g i A H2. i
e B e e U R ARG A Arbonyl)-12
o8héngisethdazete.a | i ght yellow solid. The aniline (15.7

nmol ) was m xed with 40% hydrobrom c acid (14.3 g) and

water (10 nmL) and the reaction mxture was warned to

80-90 OC in order to conpletelyodi Bol ve the aniline.

The reaction m xture was cool edit o¥6~0C and a sol ution

of sodiumnitrite (23.2 p#AD ' é&?&r (5.3 nL) was

added during a 15 mn pe . _fjhe sBl ution was

mai nt ai ned for 40 minutes at V-5 0C and filtered.

Copper (1) bromde (18.8 nmmol) was dissolved in 40%
hydrobrom c acid (21 nL) and was cooled to 0 OC. The

s Oprgpdreduddfig Pleedlir@Aan FaYityisiasLatvis qED lzpaW7y ntie, Abe74 (M*+1).
copper solution and the m xture was mai ntai ned for 30

mn at 0-10 OC. The reaction m xture was heated at 60

0 O gan _ )6 s0f: d i an 19
oo imIeo 8 TR S8y et ial iy L I R 2K Pbony1)-1,2
t demizisaxrkolednairofoamiad Wi t h di chl or onet hane (3x40nL) .

The conbi ned organic |ayers were washed with 1M sodi um

hydr oxi de, water, 1N hydrochloric acid, and water. The
organi c layer was dried (nagpesium sulfate) and

concentrated to provide theitro bromide in 76%vyield

as a light yellow solidxD | mal onape (25.7 mol)

was added dropw se to a guspéhsion of sﬂgiun1hydride

(25.8 mmol ) in dinetpyhguloxide (5 nt) &Ho oC The
reaction m xture was brreéd to 60 OC and mai nt ai ned

for 30 mn. A solution'of the nitro bromde (11.7

g;tgla,%aﬁécﬂus%g%be/d@éwiﬁéb%&g%&hggpg%@ adled L5 9PUh S V1),

e redaction mXxture

Example 9: 3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(1,3-
thiazol-2-yl)-1H-indazole hydroformate.

Prepared using Procedure A in 25% yield. LC/MS (EI) tz 2.87 min, m/z 340 (M'+1).
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100 OC for 5 h. The cool ed sol ution was poured onto

ice water and the aqueous | ayer was extracted with
waelc@kloegd7enet hane (3x100 nlL). The conbi ned or gaPCT/US2004/042852

| ayers were dried (magnesium sul fate) and concentr at ed

to give the crude diester as an oil. The diester (11.7

mol ), sodi um hydroxi de (35 mmol ), and water (20 nl)

wer e conbi ned and heated at 60 OC for 1 h. The

r Xt L r 4 m (A
narcish@, To R SN, Py A BB A Mg onyt-5-4
nmLdnethyhe,3pthiazbl-2-y8- Hilinedrzolel hydeoformmatec aut | ousl y

adjusted to 1 with concentrated hydrochloric acid and

the reaction m xture was heated at 60 OC for 1 h. The
suspension was cooled to 0 0OC ang the solids were

collected by filtration and %r|e5°to provide the acid

in 64%yield. Acet / Schl ori de¢ (Y nmol ) Oadded

dropwi se to et han $ at 4 0S After an1n, t he

acid (7.69 mmol) mas ady

and the reaction m xture
was heated at reflux for h. The reaction m xture
was concentrated and the residue was partitioned

5 betmeen di chl oronet hane (20 nlL) and saturated sodi um

0 ARG £A% T ORI BT Bt

conblned organic layers were dried (nagne5|un1sulfate)
and concentrated to prOV|de t he ester in 94%
a Joyale ot l:. SadekSE)anMediilde- ("@Z@’lﬁ@}"[%és”hﬂ&e?dy'ﬂ‘éi‘rhonyl} 5-(5-
sqﬁms}ﬁi @ﬂhﬁfzolti@l)q% ﬁ[da&&e%??dmh}lateand acetic acid
(7 Zi nc dust mol ) was added in
10 portlons over 15 mn and the reaction mxture was
mai ntained for 30 mn at 0 OC and then for 1.5 h at
rt. Additional zinc powder 6. 15Mmol) was added and
the reaction mai ntagned for )3-Nj ~The suspensupnmas
filtered through > N trate wa
concentrated. The Nesi partitioned beétween
saturated sodi um bi car bgna (10 nL) and ethyl acetate
(20 nmL). The aqueous |ayer was further extracted with
et hyl acetate (3x20nL) and the conbi ned organic |ayers

T

Prepared using Procedure A in 30% yield. LC/MS (EI) z 2.9 min, m/z 354 (M™+1).

15 Example 12: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-
(tetrahydro-2H-pyran-4-yl)-1H-indazole hydroformate.

0 LJ%:
N 0
Q \ N\ l//
N1 OH
N
H

20  Prepared using Procedure A in 25% yield. LC/MS (EI) ¢z 2.85 min, m/z 339 (M'+1).
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were dried (magnesium sul fate) and concentrated to
provide the acetamde in 92%yield as a brown oil.

wee@siogs7eanhydri de (13.7 nmol ), isoanyl nitritePCLBS2004/042852
nol ), and potassium acetate (2.04 nmol) were added to
a solution of the acetamde (3.92 mml) in chloroform
(20 nmL.) and the suspension was heated at reflux for 16
h. The solution was evaporated and the residue was
Pag{dbaenegz.oet t 8 Bl o]t A -5-
e o oReThane By by A 2Rl 2 ¥larbonyiy-5
f uitriflaeromethexy)-d dl-indarole hydroformatehane (2x20 nli) and
t he conbi ned organic | ayers were dried (magnesi um
sul fate) and concentrated to provide the crude
JV-acetylindazol eesger Bs a brqwpy oil. The ester (3.36
mol ), sodi um hydr oxi F(10 gnod)_and wad er (5 nm)
wer e conbi ned and theoéi?;%gi_s)m\, stai ntjai ned for 24 h
at 60 OC. After coolin nt ., € \aqueou®H ayer was
washed wi th dichl oromret han@ (3x30nL). The aqueous
| ayer was adjusted to pH 1 with concentrated

5 hydrochloric acid and the precipitated solids were
collected by filtration, washed with water and
di ReppasedoprincRraecdusmd inifd%didld bEVS (D) tirb8auiin 7/ 395 +1).
yield. The follow ng acids were.prepared according to
thi s net hod:
6-Kxainhiplel dd o B (16545)-5-Méthyhd Szdih eabieye o 0 A ik épe-2add | cédrbonyl }-6-(1,3-

Wégg@%gﬁ_zmg%ﬁé h}eér%%?r%gtg 11: Procedure 11 details

10 2- et hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct ane from di et hyl
2, 5-di am nohexanedi oat e. Benzal dehyde (21.8 mmol ) was
added to a solution of diethyl % di am nohexanedi oat e

di hydrochl ori.de (10.0 Dl N hsol ut e @t hanol (75
nm.) and acetic acid @* T at tenpediﬂ ure. The
resul ting mxture {as heandli atd 80%QC fbr P'hours. The
reaction R H

Prepared using Procedure A in 30% yield. LC/MS (EI) # 5.25 min, m/z 324 (M'+1).

15 Example 15: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(1,3-
thiazol-2-yl)-1H-indazole hydroformate.

OMK

) O
k A
!

N

20 Prepared using Procedure A in 25% yield. LC/MS (EI) #; 2.69 min, m/z 362 (M'+1).
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m xture was allowed to cool to roomtenperature and
sodiumtriacet oxyborohydride (54.2 nmmol) was added in

W@ emblo6396T t i ons. The resul ting white suspensi oPCTVES2004/042852

10

mai ntai ned at RT for 16 h and was concentrated. The

residue was diluted with water, cooled to 0 0C, and

the pH adjusted to 9 with 1N sodi um hydroxi de. The

aqueous | ayer was extracted with ethyl acetate (3 X

1 a t i ' § (4
e R AR LS e Mhrbony -6 4
c anethyit-1 3tthithzol2yhHeVH-tulazole hydrafprmpfet e sol i d. Sodi um

nmet hoxi de (25% by wei ght, 23 mpl) was added to a

sol ution of the dibenzylam ne in ethanol (200 nL) and

the reaction m xture was heate t reflux for 16 h.

The reaction m xture was

Rto RT and
concentrated. The residue i uted with ethyl

acetate (200 nL), washed with"™ N hydrochl &ic acid,
#) Jand concentr at

dried (magnesi um sul f at# @nProvi de
the bicyclic lactamin wyWNel d as a colorl ess solid.
Sul furic acid (1I) wa$ added drop wise to a
stirred suspensi on slithium al um num hydride (31.6
mmol) in tetraliydrofuran (50 nL) under a nitrogen

at nosphere. The m xture was nmai ntained for 30 mn and

e e e S St NS 02 sy B e R LI+

m) at 0 OC. The reaction m xture was allowed to warm
to RT and mai ntained for 16 h. The reaction m xture

wesxagaple f 4T 3-{ (st SMethyl-AS-diagahiexsio[32. 13ktrit?-wirarbenyl}-6-(5-
' ' . Th ti
it AV ELIIANEL PO RO IV BBERACS, G (10 ).

filtered through Celite, and the filtrate was
concentrated. The residue was diluted with 2 N
hydrochloric acid (100 nm) anglHextracted w th et hyl
acetate. The pH of the agueous™ ayer was adjusted to 9
wth 2 M sodi um hydroxi de ang élx\tracted wpt h et hyl
acetate (3 x 50 nL). T (pi ned or gani c)]layers wer e
washed with brine, ' H™ OH

Prepared using Procedure A in 25% yield. LC/MS (EI) # 5.18 min, m/z 354 (M'+1).
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sul fate), and concentrated. The resulting light yellow
oil was then treated with nethanolic hydrogen

w@hiosnexie] generated in situ by adding acetyl pdi/081006042852
(0.5 nL) to nethanol (10 nlL), at roomtenperature for
10 mi nutes. The volatiles were renoved under reduced
pressure to provide the bicyclic diam ne
di hydrochloride in 92%yield as an off-white, foam ng

SOk sugReN t | “1Q9 "
pg%%%@lﬁ m 2% czjr ggmo{% éjﬁle%ﬁ- nfrlgrlélt(Z ﬁlg%lm dh?}ﬂ‘fz gﬁ‘gﬂrbonyl} 6
CO(meteaﬁydaOQdH-pymmzt-M)dﬂ-mdagglg hyg@rafpymates pl aced under

an atnosphere of hydrogen and maintai ned for 16 h. The
catal yst was renoved by filtration and the filter cake

was washed with water. The filtr,qte was concentr at ed
to provide the bicyclic dia A%il hydr ochl oride in 88%

yield as a colorless solid. ution 0o
of di -tr-butyl di carbona N) in isopfopanol (15
nm.) was added drop g sol ution of Hhe@H am ne
(7.06 mmol ) in isoprlopanol H100 nL), water (35nlL), and
1 M sodium hydroQ' ge (6.5 nL) at 0 OC. The reaction
m xture was maintained for 1.5 h at 0 0C and was

5 concentrated to ~50 nL. The aqueous slurry was

ur at h s I h [ d

B e L R G TR E SR G et i T N )

Iayer vvas extracted with ethyl acetate (3 x 35 rrL) and

the conbined organic |ayers were washed with brin

ork elhaghlsi A1 e, S isto e himioyderbony1)-6-
ﬁu&&%&ﬁ&g@flﬁﬁﬁi&aﬁolk Qydfdtntheb.he crude

m)no protected diamne in"42%yield as a light yellow

10 o0i | . Formal dehyde (37% aqueous sol ution, 7.43 mol)

and acetic acid (4.46 mol) re addedto a sol ution

of the crude am ne (2.97 pnol )-Ji n tetrahydrofuran (25

m). Solid sodiumtriacetoxyhoriohydride (5. 84 nmol)

was added in smal|l po ans t0 fNe-reactionllyi xture

after 10 nmin and fhe tiHn m xt ure was Hhai Alai ned

for 16 h. The ré&actroon N

Prepared using Procedure A in 25% yield. LC/MS (EI) tz 5.04 min, m/z 341 (M™+1).

15 Example 20: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-
(trifluoromethyl)-1 H-indazole hydroformate.

o }Ni‘
N O
F N
F
7/@_}?\ h o
N
F H
20  Prepared using Procedure A in 45% yield. LC/MS (EI) #z 3.85 min, m/z 325 (M'+1).
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m xture was diluted with a 10% aqueous sodi um

bi carbonate solution (100 nL) and was extracted with
werlvghereet ate (3 x 40 nlL). The conbi ned or ganPCI/Us2064/642852

were washed with brine, dried (mgnesium sulfate), and

concentrated to provide a light yell ow residue. The

resi due was di ssolved in dioxane (25 nL) and diluted

with concentrated hydrochloric acid (12.5 ). The

v s re r .
p?ij)galtrﬁ 1€ 3L gﬁ’vﬁﬁ Sal(’lgﬁfggl g% Eﬂétgg;illop% Thept % %l]carbonyl} -7
a (umﬂmﬂoaseshw)-[lﬂ-mﬂhmlphm:t@dummté.or i V- met hyI at i on
and renoval of the carbamate protecting group was used
for the production of 2-nethyl-
2, 5-di azabi cycl o 2. 2. 1]hem1anﬁ di hydr ochl ori de.
therature references.. Newwa( Ad 7. Het erocyclic
Chem 1974, 11, 449 R4~y _Henry, D,W J. Med.
Chem 1974, 17, 481he fullomﬂﬁg\bases meﬂe prepared
using this nethod
2- Met hyl - 2, 5- dlaza%f%yclo[Z 2. 2] oct ane
di hydrochl ori de. Met hyl »
S- di azabi cycl oP?. IJ%eptane di hydrochl oride. Synthetic
5 Procedures : The follow ng procedures (A-G detail the
preparation of the substituted bicycl obase
(e upie Privedseshiie? 5% Yol @S (B0 pr/o8 wiss 7z 341 (M'+1)
nmet hod for the coupling between bicycl obases and
carboxylic acids to form carboxam de derivatives. To a
sdixrainprm of cazdboxyl i §-(36imhydrond¥Blpyram4-yl)-3- {[(1S 4S) -5-methyl-2,5-

R e A R T A L S

10 bicycl obase am ne di hydrochloride (1 mmol). The
reaction m xture was nai ntained at roomtenperature
for 30 mn under nitrogen apg themn HATU (1.00 nnnl)

was added. <::>\I::I:%?_

Prepared using Procedure A in 30% yield. LC/MS (EI) #z 2.83 min, m/z 339 (M'+1).

15 Example 23: 5-(Difluoromethoxy)-3-{[(1S5,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yl]carbonyl}-1H-indazole hydroformate.

F _F o) wH
b 24%5 o]
° N )\

20  Prepared using Procedure A in 35% yield. LC/MS (EI) #z 2.52 min, m/z 323 (M'+1).
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After 18 h, the reaction mxture was partitioned
bet ween sat ur ated aqueous potassi um carbonate sol ution
w@r@3063767 di chl or onet hane/ net hanol . The agueouBCT/aym04/042852
was extracted with 95/5 di chl oronmet hane /et hano
(2X), and the conbined organic |ayers were washed wth
brine, dried over sodiumsulfate, filtered and
concentrated in vacuo. The residue was purified by
Sikigapgel 23] astiBsoh L9PES | D0|RpH 1H-
) 2 ohl oy Gt AR ) Bo haE e B Rl B2 Sk Bony -1 7
hyladml@bj’dl‘ashlpﬁée-el uent, thus providing the
car boxam de product. The followi ng exanpl es were
prepared according to procedure A Exanmple 1. - |
- Di azabi cyclo .| hept- -ylcarbonyl H-1 -indazole
hydr ochl oride. CIH Prepared uson ‘Procedure A in 28%
yield. 1H NVR (CD30D) Hr.8-22 ‘cH.61 (m 1 H);
7.45 (m 1 H; 7.27 (m NB 1 H; 3.51 (m
2 H:; 2.30 (m 1 H; 2.07 (nﬂ HY Lo Ms (EI) tR 3.55
mn, mz 243 (M++!). Exanpl e 2:
5 S—CIA Di azabi cycl op. Z. Il oct-1-yl car bonyO o- O *-t hi azol
g )-!7- indazol e hydrochloride. CIH Pregared us %?
prigeraed wsing Pracestyng 4imefels yictd MeCRES (ED R 87 @mityine(z 33§/323 (M'+1).
340 (M++!). Exanple 3:
3-(2,5-D azabi cycl o[ 2. 2. 2] oct-2-yl carbonyl ) -I11?-i ndazo
I dhm}npleclﬂ of-MiethoxG-3H[Brmpthyk 2, Sudinzadidef222fet-2-ylyearbonyl]-1H-

300 (ﬁ%&%Hﬁfé' éEI) tR2.85 mn, mz 257

10 [(5 Met hyl - 2, 5- dlazablcyclo[z 2. 2] oct-2-yl)carbonyl ]
-1 #-i ndazol e hydrofornate

Q«%

Prepared using Procedure A in 20% yield. LC/MS (EL) #z 2.85 min, m/z 301 (M'+1).

15 Example 26: 3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-5-methoxy-1H-indazole
hydrochloride.

/ 0

0O
N.N N
H

H

20
Prepared using Procedure A in 30% yield. LC/MS (EI) 7z 2.87 min, m/z 287 (M'+1).
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H OH Prepared using Procedure Ain 25%yield. LC/ M5
(El) tR2.83 mn, nmz 211 (M++!). Exanple 5:
W@2(006H63761 hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2- y| ) PEF/DS2094/42852
-6-(1,3-thiazol-2- yl)-Ii -indazole hydroformate. O X
H OH Prepared using Procedure Ain 20%yield. LC/ M5
(El) tR2.87 mn, nfz 376 (I\/H-+l) Exanple 6: - t
-S- Met hyl  S-di azabi cyclo .| I'hept -yl carbonyl}-! -
benzamplehi azpl:e hydveitexya t-{gLSQS?CSHn@ 1-Ersemafmcy¢mmg 1]hept-2-
Procedure A in 56%yield. El) t 253 mn,
217 qﬂ;bm}yl}g(gnlpu@zoje hydrochloride.
3-{[ (15, 45)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-1,2- benzi sot hi azol e. Prepared using
Procedure Ain 77%yi eI d LG M5\ (El) tR2.75 mn, nlz
21 (Mk+!). Exanple 8: ' O- S- Methhyl  S-di azabi cycl o
.1 Jhept -yl carbonylQ )i soxazol e kydr of or mat e.
OX H OH Prepared usi @.. pd in 20%yield. LC M
(El) tR 3.48 nin, mz 258 M++1). Bxanple 9: S IKl
-S-Methy S-diazabicyclo .l hept -yl carbonyl -S| -
5thiazol-2-yl)-1J -indazol e hydrof or mate.

Prepared using Procedure A in 35% yield. LC/MS (EI) #; 2.85 min, m/z 287 (M'+1).

Example 28: 5-Methoxy-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.

10
0]
H )L OH
Prepared using Procedure A in 45% yield. LC/MS (El) #z 2.51 min, m/z 287 (M'+1).
15 Example 29: 6-(3,6-Dihydro-2 H-pyran-4-yl)-3-{[(1S,45)-5-methyl-2,5-

diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1 H-indazole hydroformate.

20  Prepared using Procedure A in 25% yield. LC/MS (EI) # 2.8 min, m/z 339 (M'+1).
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OX H OH Prepared using Procedure Ain 25%yield. LC M
(El') tR 2.87 min, mz 340 (M++l).Exanpl e 10:

WG 2qop0637675) - 5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] he@T/UR2004/§42852
carbonyl }-5-(4- nmethyl- 1,3 -thiazol-2-yl)-

I'1/-indazol e hydrof ormate. O OH Prepared using

Procedure A in 30%vyield. LC/I\/IS (El) tR2.76 mn, nlz

354 (M++l). Exanple 11: - -S- Met hyl -di azabicyclo .|

he@fa{ﬂylazm r@ﬁﬁ?l)hofﬁ%etﬁﬂgg {[g i }50?18$h 1-25 dlazablcyclo[z 2A 1]hept-

Preplijcartionyd}-i f-indezde by droforimat80% yi el d. LC/ I\/IS ( El) tR

2.9 mn, mz 354 (M++l). Exanple 12: - | -S Methyl
S-di azabicyclo .| I hept -yl carbonyl -S-
(tetrahydro-2J -pyran-4-yl)-li, ;indazole

hydrof ormate. O f OH Prepanrgd I ng Procedure Ain 25%
yield. LM (EI) tR2.85 m N z 339 (M+t+4) . Exanpl e
13: - | -S-Methyl £ S gi agabjcytion.| |hept-J-y

carbonyl J-S- (triflu o
hydroformate. FPOX A O H H

Prepared using Procedure A in 35% yield. LC/MS (EI) tz 2.47 min, m/z 323 (M+1).

Example 31: 6-Bromo-3-[(15,4S5)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-

indazole hydrochloride.

0
N
@:—Rk NTRERSL
Br N'N H
H

Prepared using Procedure A in 45% yield. LC/MS (EI) tz 3.71 min, m/z 321/323 (M'+1).

Example 32: 6-Cyclopropyl-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]Jcarbonyl}-1,2-benzisothiazole hydroformate.

Prepared using Procedure A in 56% yield. LC/MS (EI) ¢z 4.48 min, m/z 314 (M'+1).
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Prepared using Procedure Ain 45%vyield. LCOM (El) tR
4.82 min, mz 341 (Mt+!). Exanple 14:

W®2005063767 S- Met hyWr - di azabi cycl opj . | Jhept - Z- y| PCHUBZIOYD42852

10

15

20

J- - | - oxazol-2-yl)-1J -indazole hydroformate. OH

OH Prepared using Procedure Ain 30%yield. LC/MS (EI)

tR5.25 mn, mz 324 (Mt+l). Exarrple 15: - |

- S-Met hyl - S-di azabicyclo . .| |hept- -ylJcarbonyl - -

| zol -g&.yl) 04,8505 55 ePh QLB 3.1 hept-2-

PrEeX a é@ usr% Pr oggﬂom(rdgnﬂqﬁnsz % vi elyﬁl Ldﬁﬁg@%&?@R] P

2 yﬂ@alrhonyl}fir,&-bMSthaml): hstepipnpates:

3-{[ (15" 545) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl

] carbonyl }-6-(4- nethyl-I,3-thiazol-2-yl)-1J

-indazole hydroformate. O h o4l Pr red using

Procedure Ain 25%vyield. LU ( tRD18 mn, mz

354 (M#+l). Exanple 17: 7 N PIs

3-{[ (1 4S) - 5- Met hyl >2, Bi cycl 8R2. H1]REpt - 2-yl ] ca

rbonyl }-6-(5- nethyl-1 ,3-thiazol-2-yl)-Ii -indazole

hydr of ormate. O hL gH Prepared usi ng Procedure Ain

25%vyield, LC/MS (El) tR 5,18 354

( m;qpa;ed@mg&}r@celigre A’ 43% yleld LC/MS (EI) 1z 3.79 min, m/z 318 (M'+1).
3-{[ (15", 45)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl

] car bonyl }-6- (tet rahydr 0-2Hpyran-4-yl)-li -indazole

hytkmaipde mede. 39(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole

hydrochloride.

Prepared using Procedure A in 30% yield. LC/MS (EI) #x 2.89 min, m/z 287 (M'+1).

Example 35: 6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-

indazole hydroformate.

N H” ~OH

Prepared using Procedure A in 28% yield. LC/MS (EI) #z 2.83 min, m/z 301 (M™+1).
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- q Prepared using Procedure Ain 25%vyield. LC/ M5
(El) tR2.79 mn, nmz 341 (M+!). Exanple 19: - |

w0 3odoityt S-di azabi cycl o | hept- -yl Jcarbonyl PCF/US2004/042852

10

15

20

(trifluoromethoxy)-I Hindazole hydroformate. O H OH
Prepared using Procedure Ain 25%vyield. LCOM (El) tR

5,04 mn, mz 341 (M++!). Exanple 20: - | S -S Methyl

S-di azabicyclo .| hept -yl carbonyl - -

( tyy rongghyl ) 6viéthd I8, 40y SLRdtRYIDRS Ria ADRPA0 L. 1 hept-2-
usl?ﬁr?gﬁﬂggocggﬁre Ain 45%}(?3}455.%0 NSHj(; El) tR 3. 25 Rl P
miytlcaronyBo62-prazisothipzelahy droformate.

S-ftd S"- S Met hyl AS-di azabi cycl oP*J] hept - 2-yl ] car bonyl

}-7- (trifluoronethoxy)-Ill -indazole hydroformate. O H
OH Prepared using Procedure § iny25%yield. LOM (El)
tR4.66 min, mz 341 (Mt+!). le 22:0

5-(3,6-Di hydro-2i -p A1y YA s

[(IS, 4S)-5-nmethyl - 255 N H 7\ H OH

di azabi cycl o[ 2. 2. 1] hept - 2-§/I ]carbonyl}-1J -indazole
hydrof ormate. Of OH Prepared using Procedure Ain 30%
yield. LCMS (El) tR 2 83 mn, nmz 339 (M+!). Exanfle
2 Prepyrqdpysing RspesHBieHo I §4°8 igq: 15€/ M (Bl tarfed T, 21/2 304 (M+1).
55-di azabi cycl o[ 2. 2. 1] hept - 2-yl]carbonyl }-1//-ndazol e
hydr of ormate. OX H OH

Example 37: 6-Methoxy-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

yl]Jcarbonyl}-1,2-benzisothiazole.

Prepared using Procedure A in 85% yield. LC/MS (EI) #z 3.06 min, m/z 304 (M'+1).

Example 38: 6-Methoxy-3-{[(L1S,4.5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydrochloride.

o H

ﬁ

N

) VN CIH
/ N

H

Prepared using Procedure A in 35% yield. LC/MS (EI) z 2.83 min, m/z 287 (M'+1).
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Prepared using Procedure Ain 35%yield. LOM (El) tR
2.52 mn, nmz 323 (M++!) . Exanpl e 24:

w®2ds0e067 - KI SM- |1 ~-di azabi c PCT/US2004/042852

10

15

20

gcloll.I.~hept-1-ylcarbonyl -1 H ndazol e hydrochl ori de.
Prepared using Procedure Ain 45%vyield. LM (El) tR

A 16 mn, mz 321/323 (M++l). Exanple 25:

5- Met hoxy- 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl

) I'] - BoHr i nglaz&héx 06,9518 nfeth “QiakabicPdofd. N hept-2-
\%ae aér(ed Egl ng Procedlﬁ_q,[& in 20% ylfepl-g L I\/S)%l PN Ihep

t Rlzagd®nyl}rl H-indazglg hydxfermateey anpl e 26:

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 5- met hoxy-

| ff-indazol e hydrochloride. CIH Prepared using

Procedure A in 30%yi el d. oLCH (BEl) tR2.87 min, mz

287 (M++!) . Exanpl e 27;
S- Met hoxy-S-1 Kl S*- S

A~8 abi cycl op’@ | Jhept ~-

yl ] carbonyty- LEToirmdazol eydr othl™r i de. epar ed
usi ng Procedure A in 35 yyield. LG/ MBS (El 2. 85
mn, mz 287 (M-+!). Exanpl e 28: 5l\/|9thoxy3{[(IS;
45) - 5- net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-

yI ] carbonyl }-1i -indazol e hydrof or mat e.

BrerrraspstacProesdity Aimoddied. ALCHISER ¢ ?e$33|rmrwl/4v%;‘37 (WH)
(EI) tR 2.51 mn, mz 287 (M+!).

Example 40: 7-Fluoro-6-methoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yl]carbonyl}-1H-indazole hydroformate.

0]
O ‘\\H
4 N OH
: o=/
F N—N N
H H oA

Prepared using Procedure A in 31% yield. LC/MS (EI) 7z 2.54, m/z 305 (M*+1).

Example 41: 7-Methoxy-3-{[(1S,4.5)-5-methyl-2,5-diazabicyclo[2.2.1}hept-2-
yllcarbonyl}-1,2-benzisothiazole hydroformate.

Prepared using Procedure A in 50% yield. LC/MS (EI) ¢z 2.6 min, m/z 304 (M+1).
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Exanple 29: - -Dihydro -pyr an -y - - t | - -nethyl
Sdi azabi cycl op™. |jhept™-yljcarbonylj-li -indazole

whyasoéosTat e. OX H OH Prepared using Procedur BCHUB2004/042852

10

15

20

25

25%vyield. LM (El) tR 2.8 min, mz 339

(M++!) . Exanpl e 30:

-CDi f |l uor onet hoxy”™- 1 KI S*- S- et hyl ~S- di azabi cycl o .|

hep 2-yl]carbonyl}-!iZ-indazol ehnydroformate. O O N H
Oplockdiifeqpar ed using Procedure A | n 35% yield. LC/ M5
(ErN TR Z.47 mn, mz 323 MH'J)@ npl e 31:

6- Br onoPrgcqduas'B 459v1¢es5a onaras; ydh@[@uphrra thefpytecn - hrogynated and

r by I r r

usfa%h%go%lg qukr)Bng ]g}yyl e 8{118? %5 ((qg%—')tgt %%@ %’1 substituted or
m leterodrzl QBdtitded d(eMafiv)as Exan'pl e 32:

o- Cycl opropyl - S-| A A= S et hyl ~

S- di azabi cycl opj . | Jhept ~-

y ! Incak ban\hibrdwade BeREbLS Fediep#ad Ed&é)ddfr@ﬁ]ﬁ{amt NSyc@)Hﬂse ehiboxamide

Prepared usi ng Procedure A in 56%yvyield.
@3 mampl), rozorsa 4cidMPa s s (élbgezyh@ﬁ@aﬁ@me)@pel[le(dlm (0) (0.03

L I

(0.8 mmol). The vessel was evacuated, back-filled with argon gas, and the contents

diluted with N, N-dimethylformamide (5.0 mL). The vessel was sealed and subjected to

microwave irradiation at 200 °C for 600 s. The contents of the reaction were filtered
through Celite (methanol wash) and loaded on a 5 g SCX column. The column was
washed with methanol (50 mL) and the product was eluted with 2 M ammonia in
methanol and concentrated. The residue was purified by chromatography [1/1 to 0/1
ethyl acetate/(70/30/1 ethyl acetate/methanol/ammonium hydroxide)] followed by
preparative HPLC using an 8 min gradient of 95/5 to 20/80 water (0.1% formic
acid)/acetonitrile (0.1% formic acid), thus providing the heteroaryl-substituted product.

The following examples were prepared according to procedure B:

Example 42: 3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(2-
thienyl)-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. 'H NMR (CD;OD) & 8.48 (m,2H); 7.75 (m,
1H); 7.58 (m, 1H); 7.32 (m, 2H); 7.08 (m, 1H); 4.25 (m, 1H); 3.70 (m, 2H); 3.32 (m, 1H);
2.85 (d , 3H); 2.22 (m, 2H), LC/MS (EI) #z 5.03 min, m/z 339 (M'+1).
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OA . Oo Prepared using Procedure Ain 43%yield.

LCOMS (EI') tR3.79 mn, mz 318 (M +!). Exanple 34:
W@2{03/08701 azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - GPCEURIRY42852

| Hindazol e hydrochloride. CIH Prepared using

Procedure Ain 30%yield. LCCMS (BEI) tR2.89 mn, mz

287 (M++!). Exanpl e 35:

6- Met hoxy- 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl

)carbonyl]-1/7?- indazol e hydroformate. O H OH Prepared

using Procedure Ain 28%yield. LM (El) tR 2.83

mBxample 401 3¢{1S145)SMetiye-2Sediagmbisicid3-g-1Phqpt-21 @] carbonyl}-5-(4-

49) - 5- iyl - di azapi 2. 1] hept - 2-
y|r}9§§¥%ﬁw%ﬂ)—f{f pggznoiﬁa s%(flﬁ?‘lgg{gl % hydroformate. ON A
. Uo Prepared using Procedure Ain 64%vyield. LC NS
(El) tR 2.97 mn, nmz 304 (M++! Exanpl e 37:

6- Met hoxy- 3-{[ (| S*- S-net hyl - "S- (Azabi cyclo

[2.2.1] hept - 2- vyl ; I sot hbazole. K NH
N\ Prepared using RFoses %% vi elld. L/ VB
(El) tR 3.06 nin, mz 3G H™ "OH

Prepared using Procedure B in 25% yield. LC/MS (EI) ¢z 5.33 min, m/z 353 (M™+1).

Example 44: 3-{[(1S5,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(5-
10  methyl-2-thienyl)-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 5.32 min, m/z 353 (M'+1).

15
Example 45: 3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-
phenyl-1H-indazole hydroformate.
U ) 9
‘ | y~ ~OH
N.N
H
20

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 5.17 min, m/z 333 (M'+1).
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Exanpl e 38:
e- Met hoxy- S-i Kl - S- et hyl A -di azabi cycl oP*. | | hept ~-

wQ kjosaesonyl J- 1/ Z-i ndazol e hydrochl ori de. Cl H ReEps2ved042852

10

15

20

using Procedure Ain 35%vyield. LCM (EI) tR 2.83

mn, mz 287 (M-+!). Exanpl e 39:

6- Met hoxy-3-{[ (I, S, 45)-5-inetliyl-2,5-diazabicyclo[2.2

. 1] hept-2- yl]carbonyl }-LfiT-indazol ehydroformate. O

1- AqH Prepai -ed using Procedui-e A in 35@6yie|d LC M5

(El') tR 2.83 mn, nmlz 287 (Mt+!)

7_E}x|agmle) £ nﬁt{[{éleSgS{Meq I-2,5- d1azab1cyclo[2 2 1]hept- ~yl]carbonyl}-6-(2-

rethyl cIo[2 2. 1] hept -

2-y ?@gﬁégﬁgﬁ%@?quin azo'e hydr of ormate. OH o=/

Prepared using Procedure Ain 31%yield. LC M (E )t

2.54, mz 305 (Mt+l). Exanple : 7-Met hoxy-3-{[ (I

Sr, 45) - 5- et hyl - 2, 5- di azabi cfcl g} 2. 2. 1] hept - 2-

yl ] carbonyl } -1, 2- benzi sqt hi azolNé [Rydr of orgrat e.

Prepared using Proced AN yiel d. Ji (EI') tR
2.6 min, mz 304 (BN _Prqogedure B: Prdcedlife B

provi des a met hod\f dr the dbupling between brom nat ed
and i odi nated bi cyCl obase carboxam des and boronic

acids to formaryl-substituted or het er oaryl

substituted derivatives. In a mL m crowave reaction

v Esepetedwaing Raehsdurs Foir 2546 mmb.stO@é)sze Scidrioxard T (M+1).
(0.3 mml ), boronic acid (0.6 mmol),
tris(dibenzylideneacetone)di palladium (0) (0.03 mmmol),

t Exatpld -4Pat $+{pSITHEMethel-2,3idianbidyelofd. 2.1 [HepOe-yNealHonyl}-6-(3-

and paqtassium carbonate
thienyl)-1H-indazole hydroformate.

o)
HJ\OH

Prepared using Procedure B in 25% yield. LC/MS (EI) z 4.3 min, m/z 339 (M'+1).

Example 48: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(4-
methyl-2-thienyl)-1H-indazole hydroformate.

o Hﬂ\r
\ N

Prepared using Procedure B in 20% yield. LC/MS (EI) #z 5.35 min, m/z 353 (M'+1).
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(0.8 mmol ). The vessel was evacuated, back-filled wth
argon gas, and the contents diluted with L

wawodiosagshyl f or mam de(5.0 nL). The vessel was BERUS04/042852

10

15

20

and subjected to mcrowave irradiation at 200 OC for
600 s. The contents of the reaction were filtered
through Celite (nethanol wash) and | oaded on a 5 g SCX
colum. The col unm was washed with nmethanol (50 L)
and the product was eluted with 2 Mamonia in

met hanol and concentrated. The residue was purifie

c Exampleo gt9ap ﬁ;&[@iﬂ@-ﬁd\leﬁhﬂ sbtiljazabicreiel2?- émpgéml]carbonyl} -6-(5-
th h d d f ol | owed
C YR uSERE DS AP AT Y o G ] ol oved

20/80 wat er (0. 1%formc acid)/acetonitrile (0.1%

formc acid), thus providing th\jil het er oar yl
-substituted product. The fol Po g exanpl es vvere

prepared accordi ng to pr eNBN\Exanpl 4
3-{[(],4S)-5-Methyl - HZabi C N{\ZZJIL t-2-y|]c
arbonyl}-5-(2- thie I\llndaz | e hyddof te.

Prepared using Progedure B ith 25% vyield. 1H NWR

(CD30D) d 8.48 (m2H); 7.75 (m IH; 7.58 (m IH;

7.32 (m 2H); 7.08 (m IH),; 4.25 (m IH,; 3.70 (m

2H); 3.32 (m IH); 2.85 (d, 3H); 2.22 (m 2H), LC M

( BiepateR uSing Prodedyrerd in 2530yieNk BQ/MS)@&M &.343ningm/z 337 (M'+1).
{[(I™, 45)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]ca

rbonyl }-5-(4- nethyl-2-thienyl) - 1i? -indazole
hysth p@s N5U: € 3- {91 5146435 Fveth I@Q-diﬁz! lbgc DlopL 2.0 Hept-B-yil a% 1}-6-(5-
i el dfp LC/ M5 {QIL)ITl tgF:QISS 339m n, ! Sgwl\/}k]ﬁe }aa %y} +

y
4methylﬂ-thseqvé)rW-ln@ﬂzak‘dlydw@r@atq I hept -yl car bonyl
-S- Snmethyl- 2-thienyl)-lif-indazole hydroformate. O

0O H
N o)
N N
S N HTS HJ\OH
N
\ H

Prepared using Procedure B in 25% yield. LC/MS (EI) 2z 4.67 min, m/z 353 (M'+1).

Example 51: 5-(2-Furyl)-3-{[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 41 min, m/z 323 (M*+1).
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H OH Prepared using Procedui-e Bin 25%vyield. LC M
(El) tR5.32 mn, nmz 353 (M+l). Exanple 45: - |

w0 3osoityt - di azabicyclo .| hept -yl carbonyl PSpOSIvg4/e42852

10

15

20

| ff-indazol e hydroformate. Prepared using Procedure B

in 25%yield. LCMS (EI) tR5.17 min, mz 333

(M++!) . Exanpl e 46:

S- 1 Kl MM-S-Met hyl -1 ~-di azabi cycl oP*. I | hept - Z-yl Jcar bony

| J- - - thienyl)- |.ff-indazole hydroformate. 0X H ()—I
Prepared usi ng Procedure B in 25%vyield. LC/ M5 (El) t

5. mmplﬁ 521PA -g?;goqogheny)l)-&g(&%ﬂ.ﬁbs-,methyld 5-diazabicyclo[2.2. 1]hept—2-

3- 5' zabi cycl o[ 2. 2. 1] hept - 2-yI
] ﬁa#é%br?f}w%ig %ﬁydgﬁlé?‘)% {IAP% i ndazol e hydroformate. O
H OH Prepared using Procedure B in 25%yield. LC/ M5

(EI) tR4.3 mn, m . Example 48: 3-{[ (I
, 45) - 5- I\/Etliyl 255- di azabi cy | B[ 2. 2. 1] hept-2-yl]carb

onyl}-6-(4- nmet hyl - azol ebydr of or mat e.
O X H OH Prepared s NB in ZQ,ﬂlaélleld
LC/I\/S(EI)tR535m N H M) | rrple49 -
-S-Met hyl - -diazabicyclo N.I Ihept- -yllcarbonyl -

-Csmethyl -2- furyl) - I#1ndazol e hydroformate. OX CH
Prepared using Procedure B in 25%yield. 'LCM (EI) tR

5.35 mn, mz 337 (M+
Prepared using Procedure Bin 23% yield. LC/MS (EI) #z 5.28 min, m/z 351 (M™+1).

Example 53: 5-(4-Fluorophenyl)-3-{[(15,4:5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllcarbonyl}-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 5.25 min, m/z 351 (M*+1).

Example 54: 5-(4-MethoxyphenyD)-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yl]carbonyl}-1H-indazole hydroformate.
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Exanple 50: - | -S-Methyl- S-diazabicyclo . .| |hept-
-yl carbonyl - -CSnethyl- 2-thienyl)-Ili/-indazole

whyasoéosTat e. OXH OH Prepared usi ng Procedur eP@r/Us2086042852

10

15

20

25

yield. LM (EI') tR 4.67 min, mz 353 (Mt+!). Exanple
51: S -Fury - - | -S-nmethyl- S-diazabicyclo . .|
| hept- - yl]carbonyl -1 -indazole hydroformate. O H
O—| Prepared using Procedure B in 25%yield. LC/ MS (El)
'13 rdlllingPhdocdid K Mi200) vioka 'ILE/M§@I) tg 5.19 min, m/z 363 (M'+1).
- Fl uor ophenyO S-1t Q' AAA-S: et hyl - z*- di azabi cycl op.
Z | Jhept - Zyl ] carbonyl }-1f/-indazol e hydroformate.

3R, ‘fd “ﬁ§§2193 P 260{’2"\9/@&’{@ ?ggi‘s Z@%—Xx&eﬂﬂd A HRicFId 2t hepi-2-

5y[]éaﬁioupl}aﬁhhmalz<)le&y{i{‘dﬂﬁha’e@S) 5- net hyl - 2, 5-di azabi cy
clo[2.2.1] hept-2- yljcarbonylJ-Lfir-i ndazol e

hydr of ormate. OXH OH Prepared using Procedure B in 25%
yield. LG M (EI') tR 5.25 m'(g, HW z 351 (M++!). Exanple
54: >
5-(4- Met hoxyphenyl) 3-
ycl o[ 2. 2. 1] hept -
hydr of or mat e. Pr epairgd "Procedure B'in 20%yi el d.
LCMS (EI') tR5. N mn, mz 363 ( 1 -1). Exanple 55:
672-Furyl)-3-{[ (IS, 4S)-5-net hyl -2, 5-di azabi cyclo[2.2.1
] hept-2- yl]carbonyl}-1 T-indazol e hydrof ornate.

BT ESRS B A RSB B i

-S-nmethyl - S-diazabicycloP*. [ Jliept-1yl]
carbonyl }-1/7-indazol e hydrof ornat e
Example 56: 6-(3-Furyl)-3-{[(1.5,4S)-5- methyl -2,5-diazabicyclo[2.2.1]hept-2-

-met hyl 42, 5-di azabi ¢
-t nda OH

yl]carbonyl}-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) £ 3.93 min, m/z 323 (M'+1).

Procedure C:
Procedure C provides a method for the reductive coupling between bicyclobase

carboxamides and carboxaldehydes to form tertiary amine derivatives.

To the suspension of bicyclobase carboxamide hydrochloride (0.4 mmol),
carboxaldehyde (1.0 mmol), N,N-diisopropylethylamine (1.2 mmol), and acetic acid
(0.48 mmol) was added sodium triacetoxyborohydride (0.68 mmol). The reaction
mixture was maintained at ambient temperature for 2 h and was poured into water,

extracted with 95/5 dichloromethane/methanol (2 x 30 mL), and the combined extracts
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Prepared using Procedure B in 25%yield. LM (El) tR
3.93 mn, mz 323 (M++!). Procedure C. Procedure C

w@e@siedss7 a nmet hod for the reductive coupling PET/VA®N4/042852

10

15

20

bi cycl obase car boxam des and car boxal dehydes to form
tertiary am ne derivatives. To the suspension of

bi cycl obase carboxam de hydrochloride (0.4 mol),

car boxal dehyde (1.0 mmmol),

| b d&hhé@@fe@pytﬁé hadiami e ﬂﬁuﬁﬁémﬁ&)pretﬁi‘diwaCHPLG L@ﬁigdan 8 min
(0. 48 mmlggs/was added sodi um trjacetoxybarohydrid

(cgrat;elrﬁﬁﬂ 5 tphe0/§ G weter Ghl%tffetfﬁlﬁélctﬂ%ceﬁ%nlﬁtl% hEé fatmlc acid), thus
h and was poured into water,
&r)\ggt géﬁ L%% E’?({:dh or onet hane/ met hanol (2 x 30
and the conbi ned extract swere concentrat ed. The
urlfled par at,i v HPL ng an 8
meﬂ1 cqp o R eREhbign FereerBr B  Ging P=SHHT G i ¢

aci d)/acetonltrlle (0.1% formc acid), thus provi di ng
the tertiary am ne product. The follow n %exa

m&?@l@lepéﬁ ed 3dEESAG-AgebyhR Sctiamabicydlo] am&%ﬂwrbonyl} -1H-
abicyclo .l |hept- -yllcarbonyl}-! -
in aziﬁﬁﬁifar g{o?"znate yv H OH Pr egar edyu5| ng Prgc}édure

Cor Ain 30%yield. 1H NVR (CD3OD) d 8.42 (s, 1 H);
8.23 (m 1 H); 7.85 (m 1 H; .77 (m 1 H; 7.64 (m
1 H; 415 (m 2 H,; 401l4m H; 2.51 (d, 3 H);
211 (m 2 H. LM (E) MRS mn,omz 257 (M+]).
Exanple 58: - | -S-Ethy di icyclp .1 hept-

-yl Il carbonyl -1 - ing e Pr epar edHUsiaty Procedure C

in 45%vyield. LG/ MS (¥ I\R277mn mz 211

(Mt+!) . Exanpl e 59:

7V- (Cycl opropyl met hyl ) - 3- [(5 nmet hyl - 2, 5- di azabi cycl o[ 2
.2.2]oct - 2-
Prepared using Procedure C or A in 30% yield. 'H NMR (CD;0D) & 8.42 (s, 1 H); 8.23

(m, 1 H); 7.85 (m, 1 H); 7.77 (m, 1 H); 7.64 (m, 1 H); 4.15 (m, 2 H); 4.01 (m, 2 H); 2.51
(d,3 H); 2.11 (m, 2 H). LC/MS (EI) #z 2.5 min, m/z 257 (M*+1).

Example 58: 3-{[(1S,45)-5-Ethyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl}-1H-

indazole.

Prepared using Procedure C in 45% yield. LC/MS (EI) z 2.77 min, m/z 271 (M'+1).
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yl)carbonyl]-1J -indazol -5-am ne. Prepared using

Procedure Cin 70%vyield. LM (EI) tR1.33 min, nlz
wWR2®s5064761 ) . Exanpl e 60: i V-(Cycl opr opyl nmet hyPQF/Bs{op4/042852

S ,4 )-5-nethyl -2,5-diazabi cycl o[ 2. 2. 1] -

hept - 2-yl ] carbonyl }-1ff-indazol -5-am ne. H H Prepared

using Procedure Cin 80%vyield. LCM (ElI) tR 1.36

mn, mz 326 (Mt+!). Exanple 61:

i \ﬁia\él;ﬁ)é netshy| 'ﬁ" (E:(H l‘oﬂ%ﬂ}?ﬂneﬁlyﬁ H[(8anrkh§IVE, lS-Qﬁé—’zan%l@fﬁZ 2]oct-2-

I hdazol - 5-am ne hydroformate

)car bon
Pr)é}tarMYUSll%-gnd%’lobé@uﬂ@eC in 58%yield. LC M (EI) tR
1.49 mn, mz 314 (Mt+!). Exanple 62: V V-Dinethyl- - t
I -S—msthyl- -di azabicyclo . .l hept -

yl Jcarbonyl }-1if-indazol -5-ai rmedroformate. orf SO
N HHO NH Prepared u g ¥rocedur)e Wl% yi el d.

LCMS (EI) tR 1.5 mn, anpl e 63:

yV-Di net hyl -3-{[ (I, S, 4S) - 5- IN2, 5-di"azabi cycl o[ 2. 2

. 1] hept-2- yl]carbonyl}-Ifl- ol - 6-am ne

hydr of ormate. O Prepared using Procedure Cin 59%
5yield. LM (EI) tR 1.5 rrin rriz 300(|\/Hr+I) Exarrple

64: S-Bronp-S-11Cl ' -S-neth iC

- Prepared using Procedure C in 70% ylel C/MS ?EI?t ¥3 min, m/z 34(53 EM‘LH).

Example 60: N-(Cyclopropylmethyl)-3-{[(1S5,4.5)-5-methyl-2,5-diazabicyclo[2.2.1]-
hept-2-yl]carbonyl}-1H-indazol-5-amine.
10

N H
N
Prepared using Procedure C in 80% yield. LC/MS (EI) tz 1.36 min, m/z 326 (M'+1).

15 Example 61: N,N-Dimethyl-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-

1H-indazol-5-amine hydroformate.

O
>N h
- N OQ/OH
,N N\
N
H

20  Prepared using Procedure C in 58% yield. LC/MS (EI) #z 1.49 min, m/z 314 (M'+1).
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yl ] carbonyl }-1J3-indazol e. Prepared using Procedure C
or Ain 25%vyield. LM (ElI) tR 3.57 min, mz 335/337

W@ kwslo§37EX anpl e 65: PCT/US2004/042852

10

15

20

3-{[(I"S, 45)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl
] carbonyl }-5-(3- thienyl)-1J?-indazole hydrof ormate.
Prepared using Procedure Cor Bin 25%vyield. LC M
(El) tR Al rrin m z 339 (I\/Hr+l) Exanpl e 66: S-

ef K
PRIt K IR SIS P Eh BB cstaf 2 e
Pryl]mdlnmgfl}élldﬂnﬁzohsafﬁﬂblyﬂlgdlcbfomtms (ElI) tR 4.1 mn,
mz 323 (M++!). Procedure D. Procedure D provides a
nmet hod for the denethylation of methoxy-substituted
i ndazol e bicyclobase ami des t® form phenol derivatives
and t he subsequent reactl on of phenol w th various
al kyl ati ng agents. ; zol e br'gycl obase
am de (6.98 mmol) wa¢ d edeu-t h\di chld®omet hane (60
mL) and di chl oroet hane (%2 ) and the sol ution was
cooled to - 78 0OC. A 1.0 Msolution of boron
tribrom de in dichloronmethane (35 nmmol) was added
dropwi se over 30 min. The reaction mxture was allo
t oPrepated wsing Brepsduendnr at %ereeldnbCMS (Afmt- éinﬁ@dnfzépo ﬁM +1).
h. An additional aliquot of boron tribromde in
di chl oronmet hane (6 mml) was added and the reaction
vvaExmqblat aibBed NoV-Damethyti3+{{(@84S)-3anéthylF2)5-dieabldyolofi®.1]hept-2-

Yoty BT - hlae BUAROFREMEy  ch ot o0r aphy

usi ng a di chl oronet hane/ net hanol (90/10) foll owed by

elution with a m xture of
di chl or onet hane/ net hanol / ammy; Hhydr oxi de (90/10/ 1)
i@rov\m sqhid. The
inL >

to provide the phenol (54%
'\bn'd was tré@ted wi t h

phenol (0.734 rnnol)
i V-di net hyl f or mam de_ (1
pot assi um car bonat e (N.l 46

Prepared using Procedure C in 59% yield. LC/MS (EI) # 1.5 min, m/z 300 (M'+1).

Example 64: 5-Bromo-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yljcarbonyl}-1H-indazole.

H

~
<

0]

B
rWN N
N.N H
H

Prepared using Procedure C or A in 25% yield. LC/MS (EI) #z 3.57 min, m/z 335/337
(M*+1).
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and the al kyl bromde (0.95 mml). The reaction was
mai ntained for 16 h at anbi ent tenperature and was

WO 2005063567 and concentrated to dryness. The resPAUESM04£042852

10

15

20

25

purified by preparative HPLC using an 8 m n gradi ent
of 95/5 to 20/80 water (0.1%formc acid)/acetonitrile
(0.1%formc acid), thus providing the ether product.
The foll ow ng exanpl es were prepared according to

pr eqk) E O I 5-di i 9. 2 -5-(3-
SEGEE o7 G VoA aghioylo2 A0 ept Ty ogbgnyt) S0
] hthjenyD-1H-indazole hydroformate.

yl ] carbonyl }-6- (1, 3-thiazol -2-yl)-1/Z-indazol e.

Prepared using Procedure D in 64%yield. 1H NWR

(Me2SO- 6) d 10.76 (s, IH); 8.Q0x(s, IH); 8.25 (m 2H);

7.99 (s, IH,; 7.85¢ IH; d. br, IH)O' 3.62 (m

IH); 3.38 (m I1H:;320(m 38y %O(m&\‘ZI—D; 1.85

(m 2H), LOMS (EI) @ 1 w2, (MFFF1OH  Exanpl e
¥

68:

5- (Cycl opentyl oxy) - 3-{[ (18", 4S) - 5- net hyl - 2, 5- di azabi cy

clo[2.2.1] hept-2- yl]carbonylJ-1J -indazole

hydr of ormate. OX H OHPrepared using Procedure D in 25%

yiRebshredlisding\Ro¢d0Dre30B) Bdn 85%8/i¢ldy REIVS TE) 3z 417 minkyy/z 339 (M'+1).

7.58 (m IH,; 7.32 (m 2H); 7.08 (m IH); 4.25 (m

IH; 3.70 (m 2H); 3.32 (m IH; 2.85 (d, 3H); 2.22

(E;(’Exa%lwle 6506645 ( B-3-FRy2)-35[(15,25)-50Beteil2, § MittAabicyclo[2.2.1]hept-2-
anpl'e ;

np :
5-yllcpdhamyBoldyHingazalehydreformates' | 45) - 5- net hyl - 2, 5-
di azabi cycl op”. | Jhept ~-yl | carbonyl J-1/ Wndazol e
hydrof ormate. O L OH Prepared using Procedure D in 25%
yield. LC M (EI) tOR 2.85 min, \nHz 327 (M++l). Exanple
70: O \x
6- (Cycl opent yl oxy) X\ [
cl o[ 2. 2. 1] hept - 2-

o)
t hyl -2, 5-di azabi c
yH/[LOH y

Prepared using Procedure C or B in 15% yield. LC/MS (EI) 7z 4.1 min, m/z 323 (M'+1).

Procedure D:
Procedure D provides a method for the demethylation of methoxy-substituted
indazole bicyclobase amides to form phenol derivatives and the subsequent reaction of

the phenol with various alkylating agents.

The methoxy indazole bicyclobase amide (6.98 mmol) was diluted with dichloromethane
(60 mL) and dichloroethane (15 mL) and the solution was cooled to —78 °C. A 1.0 M
solution of boron tribromide in dichloromethane (35 mmol) was added dropwise over 30
min. The reaction mixture was allowed to warm to room temperature and was
maintained for 20 h. An additional aliquot of boron tribromide in dichloromethane (6

mmol) was added and the reaction was maintained for an additional 16 h. The reaction
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ylJcarbonyl}-Ii -indazol e hydroformate. H X Prepared
using Procedure Din 30%vyield. LM (ElI) tR 6.1 mn,

WOontws863r61 Mk+! ). Procedure E : Procedure E pr oRCTIES2084/042852

10

15

20

25

met hod for the reduction of nitro-substituted

bi cycl obase am des to formaniline derivatives. To a
solution of the nitro-substituted bicycl obase (3.8
nmol ), prepared by procedure A, in nethanol (100 nlL)

Va5, sRRAAY ghO%nB@\iR AT P10 £2) BRNcdnérat@to dFiRss. The residue was

reaction was placed under an atnosphere of hydrogen

gawrified bys icbroawtgg}mbysmrgeﬁ doldpipmgthane/meghapak £9¢/5Q) followed by
VAR LBl o R IR RSB TF b i oo

f iprdvidd e phend (641 ent bedvadsdlid. diheephiehe (0934 medol) was dissolved in

Ot SN0 ABIBLS Y 5B ot 146 o)

5'aﬁﬂﬁtlﬁh0a1§?/f_ brondild (/95 Ayl BRARIENG Fh ndirddifed fo?-16! B Gt ambient
i

ar bonyl ] - - indazol e. Prepared using Pr ocedure Ein
o Jemparetiee, andhvagvRtgrebaabyongerrats! foddryness.0 The regiduerwaspurified by

( (e =,12.Q. . 1 Hy. 4. 2. 10 .
rrteie B8 flne 512 Qg b 39 oty g 1 o
2 a8idy/ 2cebéhitrie (021 %lforndic 88d)] thas plavidide e etheCpidBudtEl ) t R

1.71 mn, mz 286 (M-+!). Exanple 72:

S- Ami no- S- | Al M- S- et hyl A - di azabi cycl opj . | | hept ~-

he # ' ; ' e.
byl LN bl ok BiatUndodrtihe WhLBSREDY (81 (R

1.76 min, mz 272 (M-+l). Procedure F: Procedure F
PEAhfifS 3 gF! hods 100r§}3-1 RAS A6 2 nflen 1t s AR AbiGclo2.2. 1] hept-2-

bicyc S Wth
ylJcarbonyl}-6-(1,3-thiazol-2-yl)-1H-indazole.

0 H
HO. : I)‘\N
N N
N H
N N

Prepared using Procedure D in 64% yield. 'H NMR (Me2SO-ds) 8 10.76 (s, 1H); 8.90 (s,
1H); 8.25 (m,2H); 7.99 (s, 1H); 7.85 (m, 1H); 4.46 (br, 1H); 3.62 (m, 1H); 3.38 (m, 1H);
3.20 (m, 3H); 2.20 (m, 2H); 1.85 (m, 2H), LC/MS (EI) # 0.75, m/z 273 (M'+1).

Example 68: 5-(Cyclopentyloxy)-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.

H
O A
Ni o
(0] -
G/ \,N H HJJ\OH
N
H
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acid chlorides and anhydrides to form am de
derivatives. To a solution of the aniline (0.460 nmmol)

WO p00opp6376i ne (4 ni L) was added the carbonyl chP@F/US®04/042852
(0.59 mmol ). The reaction m xture was mai ntai ned for 2
h and was concentrated to dryness. The resulting
resi due 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), thus providing
the am de product. The foll owi ng exanpl es were
prl%rplaar@tjum;g:Bmtsdlge oinp2 e eebld- eEHZNI\ERe(ﬁ&@D?@ 8.48 (m,2H); 7.75 (m,

D77 ST G o P SO B st S Bro iy e 1655 (m, 1,

hyxigpfdoB ARt H.E ®6; 13 Rrosadure- n 28%
yuy‘gl d€ EFNI\/RZ(?}CDB ) @@ge%ng(s’ mm, 8. 40 (s‘.lE I1 H) ,
57.86 (s, 1 H, 4.70 (m 1 H, 433 (m 1H, 4.20 (m

1 90 (m 3.90 - 3\ 4( ) = Y s
]ﬁ)aén% ]69 2 50. 2. O{l}yr%ﬂopguq%lgreggfg)_ %Qg&&}gﬁfs inethyl 2,5

I—I)dlambBQ’cKo{ﬂ 2 l]alt 2ey1R3riiamyR - Hj-indhz6ke hydyofdridate. LC/ VS

(El) tR 2.83 min, mz 354 (Mt+l). Exanple 74: iV- {l

- (Cycl opropyl carbonyl)-3-[ (5- net hyl - 2, 5-di azabi cycl o[ 2

.2.2]oct-2- yl)carbonyl]-IfWgdgzol -5

-yl } cydopr opanecar boxani i @ drof ormate. VOH Prepared

usi ng ProcedureF|894% i el LC/I\/IS(EI tR 5.13

mn, nmz 422 (M+ 751

i V- (3-{[ (12, 45)- g 5- i azabi cyclo[ 2. 1] hept -

2-yl ] carbonyl}-IZ ndazol

5-yl ) cycl opr opanecar boxam de hydrof ormate. f 0 OH

10
Prepared using Procedure D in 25% yield. LC/MS (EI) #z 2.85 min, m/z 327 (M'+1).
Example 70: 6-(Cyclopentyloxy)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.

15

Prepared using Procedure D in 30% yield. LC/MS (EI) # 6.1 min, m/z 341 (M'+1).
20  Procedure E:
Procedure E provides a method for the reduction of nitro-substituted bicyclobase

amides to form aniline derivatives.

To a solution of the nitro-substituted bicyclobase (3.8 mmol), prepared by procedure A,
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Prepared using Procedure F in 35%yield. LCOM (El) tR
2.78 mn, nmz 340 (M++!). Procedure G Procedure G

w@e@sioess7 a net hod for the reaction of the ani PCTES2004/042852

10

15

20

25

bi cycl obases with isocyanates to form urea
derivatives. To a solution of the aniline (0.550 nmol)
in pyridine (4 nL) was added the isocyanate (0.72
nmol ). The reaction mxture was mai ntained for 16 h

ang . 1}5@ %g(l@@ I 20 dded 4% §d1u1]r_1rt§1 cra‘f"bcdnd(@@O WS, The reaction was

puri preparative HPL In mn gradi ent
ofplwﬂamtdgr 20 pigmosphare rof (derpcg@m @a &) as:) ell)d a@etSbatkenrqwemlght The

Qr m QVi
m% {‘n §|$ &%}' nt%lﬁgt)?(%% %g V\%g’é p ep Ee dwglg%:loV}’%s 6Shed with
t Cmahﬂﬁﬂé dlﬂO&nlﬁ THexamblied firates were concentrated to give the desired product.
i V-(3-{[(1J?,4")-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept -
2-yl]carbonyl }-1fiindazol- 5-yl)-7V-propylurea

h Gin 29%
y?’Iéijlfeqf)ﬂéWﬁ%%xar@l%@e%’i’@}fa?é}f&%t@%g? be%gdifr;@Es 1 T8 14

(m 2 H, 7.47 (m 1 H, 4.40-4.20 (m 1 H), 3.60 (m

1 (s , 3.
vyl 5l B5 el o 3 dsanfey Eolé%ﬂoeg%-yl arbonyl]-1E-
H)mdizoﬁi)(q, J =6.0, 2 H, 0.98 (t, J =6.0, 3 .
LCMs (EI) tR 2.84 min, nlz 357 (M++!). Exanple 77
3-[(5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]
-L' - propyl -5- {[(propyl am no) carponyl ] am no} - |
Hr - i ndazol e- 1 - car boxam de hydr ofjlor e. Of OHHN
H,N £ N
N N\

N

H
Prepared using Procedure E in 92% yield. 'H NMR (CD50D) 6 7.36 (d, J= 12.0, 1 H),
7.31(s,1H),7.0(d,J=12.0,1 H), 4.03 (m, 1 H), 3.62 (m, 1 H), 3.31 (s, 3 H), 3.10 (m, 2
H), 3.01 (m, 2 H), 2.30-2.00 (m, 2 H), 1.98-1.75 (m, 2 H). LC/MS (EI) t 1.71 min, m/z

286 (M™+1).

Example 72: 5-Amino-3-{[(LS,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-6-(1,3-thiazol-2-yl)-1H-indazole.

O VK
N
H,N N

Prepared using Procedure E in 74% yield. LC/MS (EI) tg 1.76 min, m/z 272 (M'+1).
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Prepared using Procedure Gin 7.8%yield. LCM (El)
5.11 mn, nmz 456 (M++!). Exanple 78:

w0 WwoSaeFFbuor obenzyl ) -i V- (3-{[ (1 7545) - 5- net hy| - PCBUS2004/042852

10

15

20

di azabi cycl op. Z. | | hept - Z- y*car bonyl J- | i

-indazol - S-y*urea hydroformate. O HA OH Prepared using
Procedure Gin 27%vyield. LM (ElI) tR4.74 min, nlz

423 (M++l). Exanple 79:

| \p s dildqr obenzyl ) - 5- ({[ (4-f1 uorobenzyl ) ani no] car bony

'} =3[ (5- : e s :
met hy| -Bo&ddieal? atxivides laopethod Krabe raction ehihsamilire-tigyclobases with
-ind | e- | - carbhoxam de  hydr of.or. O V-CH Prepared
usﬁc}‘f‘g‘ﬁ’%%d@éa’b‘f%rﬁ’é i3S 5o ya}“%‘fl%fig@éﬁ‘l\’ﬁ' (El) tR 5.9

mn, mz 588 (Mt+l).Exanple 80:

7V- Cycl opent yl -i V- ( 3- | 'y, 45)-5-net hyl -2, 5-di azabj ¢y

cI¥ 2 solugippg tth%mf)m] &4@0@9}0}1 in; @ﬂ%@o@g—‘xﬂ%@%m carbonyl
hy 19 f1 BRALRE: Wl MYinRIRLGELS § affl WA trated
32&‘%‘%%‘@&@?\/@ f%ﬂéa‘%?fﬁ 285 M N, Tz 383 (M) . oneeme
Extanjsymees81:The resulting residue was purified by preparative HPLC using an 8 min

|k RSBy idd (G4 PRANDMRTLRIASAERRR . P Bk beia), thus

2, thodtimgald gide pfoduet. 2] oct - 2-yl ) carbonyl ] -1 T-i ndazol e-
| -carboxam de |1 ydroformate. O VOH Prepared using
Procedure Gin 6.6%vyield. LM (EI) tR5.46 nmin, mz

SO (Ve ih 8%repared according t dure F:

VM Pabe SEERAY folgroparsd sscording toprgosdure B L ) of
2.2.2]oct-2- yl)carbonyl]-li -indazol-5-yl}urea

YL Q3G VY EN £3-[(5-Miethyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-

5-yl}cyclopropanecarboxamide hydroformate.

0 0
D/U\H < N\% j\
N N\ H” ~OH
N
H

Prepared using Procedure F in 28% yield. 'H NMR (CD;OD) & 8.53 (s, 1 H), 8.40 (s, 1
H), 7.86 (s, 1 H), 4.70 (m, 1 H), 4.33 (m, 1 H), 4.20 (m, 1 H), 3.90 (m, 1 H), 3.90 (m, 1
H), 3.60-3.40 (m, 2 H), 3.0 (s, 3 H), 2.50-2.10 (m, 2 H), 2.10-1.90 (m, 2 H), 1.80 (m, 1
H), 0.93 (m 2 H), 0.85 (m, 2 H). LC/MS (EI) #z 2.83 min, m/z 354 (M™+1).
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O V-OH Prepared using Procedure Gin 22%yield. LC NS
(El') tR4.78 min, mz 437 (M-+!). Exanpl e 83:

WO WofB63765- Met hyl - 2, 5- di azabi cycl o 2. 2. 2] oct - 2PgT/VSNH012852
nyl]-1J -indazol- 5-yl}-iV-propylurea hydroformate. O
OINOTNX HOHH Prepared using Procedure Gin 33%
yield LCMS (EI') 3.11 mn, mz 372 (M++!). Exanple

&.g;h@ mntNJ{IJety&lapx{ob'étcﬁﬁidgyl) ﬂ[(%‘xﬂét}ﬁflabs-fiﬂﬂaﬁicg'cla[ﬁz 2]oct-2-
car -1 nhdazol - o- urea

hW&thﬂﬂﬁﬂtlﬁ-ll&@g‘lYF}FE;S@RYQHaWPHg)XPF‘B@éM@f@WMC 34%

yield. LM (EI) tR 2.9 min, mz 397 (M+l). Exanple

85: [3H M.A binding Materials: Rat Brain: Pel-Freez
Bi ol ogi cal s, CAT No. 56004-% ease i nhi bitor
[ 697498 Menbr ane

cockt ai | table Roahe CAT'A.
preparati on Rat 9 20 NWV) of ice-cold
0.32 M sucrose wt aﬁé |nh|b|$ors (o€ o

fo

5
Prepared using Procedure F in 9.4% yield. LC/MS (EI) g 5.13 min, m/z 422 (M'+1).
Example 75: N-(3-{[(1.5,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-
indazol-5-yl)cyclopropanecarboxamide hydroformate.
10

0 ?  \.H
#H et (/O
N H N OH
N
H

Prepared using Procedure F in 35% yield. LC/MS (EI) ¢ 2.78 min, m/z 340 (M'+1).

15  Procedure G:
Procedure G provides a method for the reaction of the aniline bicyclobases with

isocyanates to form urea derivatives.

To a solution of the aniline (0.550 mmol) in pyridine (4 mL) was added the isocyanate

20 (0.72 mmol). The reaction mixture was maintained for 16 h and was concentrated to
dryness. The residue was purified by preparative HPLC using an 8 min gradient of 95/5
to 20/80 water (0.1% formic acid)/acetonitrile (0.1% formic acid), thus providing the urea
product.
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tabl et per 50 m,) were honobgenized with a polytron
for 10 sec at setting 11, thencentrifuged 10 m n at

wae®soe767 0OC. The supernatant was centrif ugedP@EB2I904/042852

10

15

for 20 mn at 20,000 g, 4 OC. The pellets were
resuspended in binding buffer (200 MM TRIS-HC , 20 niV
HEPES, pH 7.5, 144 nWad, 1.5 nmWKd, 1mM MgSH, 2 mM
Cad 2, 0.1% (wv) BSA) and stored nenbrane prep at -
80rifRGol&Ring SRAHPI8S Werd (AR actdiBing W pidbedtssay M xture
i n binding buffer contains 200 ng of nenbrane protein,
0.2 to 44 nMof [3H MA. The nonspecific binding was

defin j . PP T .
odb Al 73! AT N R MRS S ARG P2 SR g Il fbony -1
C dipauen8sy])-Vhprasduea hiydi-ofoanaes i ncubated at 22 0C

for 2 hours, then harvested with G-/B filter presoaked

with 0.3% PElI in binding buffer using Tontec

harvester. The figéer was waghed three tine with

bi ndi ng buffer andjthe hetijvity was counted with

Tril ux. Bindkng\g T ON"t preferred coffpounds

of the inventionHwere 'ENo & to 64 nan 84,
especially 2.5 nicronohaFtQ 64 nanonol ar. The

precedi ng exanpl es can be ridpeated with simlar

success by substituting the generically or

specifically described reactants and/ or operating

C Mepakddoingirotdtiuge Gk 0¥ eldf oM NMRYEDIOBY 5 8142 [Broad, 1 H), 8.21
precedi n [ the invention has

exanpl es. Wil e been

I-F SR B0 G L e bBbebA0 430 (mel Ho.cutblm oAb, 3 1), 3.20 (m, 2
tkghlan— it Ai i o

PaE! B0l ay Qi 9o (i, 21th, ARSI, bHAL2 YBILALOBSN 150 (g,

modi fi cati’ons ention ‘can
dep@afid Hy 0.90(h 1 76.6 i) (LGMSIEdpe 26# nhihem/z 357 (M'+1).
invention.Cainms: 1. A conpound according to Formul as
I, 11, or 1Il: (H (IN
Example 77: 3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-N-propyl-5-

{[(propylamino)carbonyl]amino}-1H-indazole-1-carboxamide hydroformate.

O 0O
\/\NJJ\H Nﬁ
H N N

N
>=0 OH
HNZ

Prepared using Procedure G in 7.8% yield. LC/MS (EI) #g 5.11 min, m/z 456 (M'+1).
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wherein Ais -CH2-, or YBis RYis Qor S; X1 to X4

are each, independently, CH, CR1l, or N, wherein at
wore®s/0631e7 of X1 to X4 is N, X5 to X8 are each, PCT/US2004/042852

i ndependently, CH, CR2, or N, wherein at nost one of

X5 to X8 is N X9 to X12 are each, independently, CH,

CR3, or N, wherein at nbost one of X9 to X12 is N, R1,

R2 and R3 are each, independently, H, G -6-alkyl which

i stituted substi t Ld . 2.5-

R O ol Koy oAy 12 33 (BSIshS methyl 2,5

at dinzabieyRlkE,. 2. 18 pt-2rv| cagomy 1} - Ua-igdagpt Fodluked hy dsofmmate.

S2NR4R5, Ar, Het, or conbinations thereof,

C2- 6-al kenyl which is unsubstituted or substituted one

or nore times byFF, O, Br, I, CN, OH, al koxy having 1

to 4 carbon atons AR5, SH, SR4, SOR4,

C3- 8- cycl oal kyl 4y SO2NRARS, Ar, Het, gor

conbi nati ons t her eof, &t al kynyl jwhich is

unsubstituted or substif t@@ﬂﬁe i by F,
T N
N N
H

N’ AR
H

Prepared using Procedure G in 27% yield. LC/MS (EI) #; 4.74 min, m/z 423 (M'+1).

Example 79: N-(4-Fluorobenzyl)-5-({[(4-fluorobenzyl)amino]carbonyl}amino)-3-[(5-
methyl-2,5-diazabicyclo[2.2.2]oct-2-yI)carbonyl]-1 H-indazole-1-carboxamide
10  hydroformate.

(@)
(v

F o= °\_oH

ZT
Z =
z 7:O
=
pd
/

Prepared using Procedure G in 5.2% yield. LC/MS (EI) ¢z 5.9 min, m/z 588 (M'+1).
15
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A, Br, I, CN, OH alkoxy having 1 to 4 carbon atonms,
NRAR5, SH, SR4, SOR4, C3-8-cycloal kyl, SO2R4,

WEORDERERE7 Ar, Het, or conbinations thereof, PCT/US2004/042852
C3_8-cycl oal kyl which is unsubstituted or substituted
one or nore times by F, d, Br, I, CN, OH al koxy
having 1 to 4 carbon atons, NR4R5, SH, SR4, SCR4,
unsubstituted C3-8-cycl oal kyl, SO2R4, SO2NR4R5, Ar,

e RN S5 4 SRR s B ARIE L

CQOR4rbdRACRS nd MRl-CYDRTea NFRUoloRiRs, Ar, Het, or
R60C-; R4 and R5 are each independently H, or Ar, Ar-C
i -4-al kyl, Het, G -4-alkyl, C3_g-cycloal kyl,

C4_8-cycl oaI kyI al kyl , each of whi gHHi s unsubstltut ed
or substituted or , a, Br, 1, CN,
OH, al koxy havi @\ 3\'1@ c , honoal am no,
di al kyl am no, C3.”. 8- }eycl 0 NWOrH conbi nat i o

thereof; R6is H C .6-a NVhIChIS unsubstitut ed
or substituted one or nore by ¥, d, Br, |, CN, OH,

al koxy having 1 to 4 carbon atons, NR4R5, SH, SR4,
SOR4, C3.8- cycloal kyl, SO2R4, SO2NR4R5, Ar, Het, or
qrfblt fed LamsPilobatedh in @%w@élél engIMSKED i, 2.85 min, m/z 383 (M'+1).
unsu

stituted or substituted one or nore by F, d,

Example 81: N-Cyclopentyl-5-{[(cyclopentylamino)carbonyljamino}-3-[(5-methyl-
2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole-1-carboxamide hydroformate.
10

o
NN ~ \_OH
=
N
H

Prepared using Procedure G in 6.6% yield. LC/MS (EI) z 5.46 min, m/z 508 (M"+1).

15 Example 82: N-(4-Fluorobenzyl)-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-
yl)carbonyl]-1H-indazol-5-yl}urea hydroformate.

0 0]
H
g A 3
H SN N \_-OH
y
F H

20  Prepared using Procedure G in 22% yield. LC/MS (EI) tz 4.78 min, m/z 437 (M'+1).
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Br, I, CN, OH alkoxy having 1 to 4 carbon atons,
NRAR5, SH, SR4, SOR4, C3-8-cycloal kyl, SO2R4,

WEGOREERE7? Ar, Het, or conbinations PCT/US2004/042852
t her eof , C3-6-al kynyl which is unsubstituted or
substituted one or nore by F, d, Br, I, CN OH,

al koxy having 1 to 4 carbon atons, NR4R5, SH, SR4,
SOR4, C -s-cycloal kyl, SO2R4, SO2NR4R5, Ar, Het, or
COmRl Rtel 9315 NLIEH(SMeth 32, SurnabRSI.2 Mokl mgéarg)ong] -1H-indazol-

unsubstituted or substltuted one or nore ti
CI5,-YBfJ,\"-lDr,0P®N,re@D’dlaIf<M@lWe having 1 to 4 carbon atons,
NRAR5, SH, SR4, SOR4, unsubstituted C3.8-cycl oal kyl,
SO2R4, SO2NR4AR5, Ar, Het, or conbi nations thereof,
Crs-cycl oal kyl al k whi ch i ® unsybstituted or
substituted one or re ti , d, Br, I, g\l, OH,
al koxy havi ng-1 b 4Nearkor( at NR4RS, SH, S
SOR4, unsubstit ut ed cal N oal kyN~ s2Rr4, S OR5,
Ar, Het, or conbination reof, Ar, or Het; R7 is H,
or C-4-alkyl which is unsu stituted or substituted
5one or nmore by F, d, Br, I, CN, OH alkoxy having 1

4 b NR4 R5 h
.t gPlipa%%{ 6%93% 502\? 4rg G4R 3%.(03»1%16 CEﬁﬁwé Zt bg;‘i .15@5%5% 313 (M +1),

carbon atons which is unsubstituted or

N,

Example 84: N-Cyclopentyl-/V'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-
10 yl)carbonyl]-1H-indazol-5-yl}urea hydroformate.

PN i
H
- N\% o
H “N N \-OH
"
H

Prepared using Procedure G in 34% yield. LC/MS (EI) #z 2.9 min, m/z 397 (M*+1).

15
Example 85: [’H] MLA binding
Materials:
Rat Brain: Pel-Freez Biologicals, CAT No. 56004-2
20 Protease inhibitor cocktail tablet: Roche, CAT No. 1697498
Membrane preparation
25 Rat brains in 20 vol (w/v) of ice-cold 0.32 M sucrose with protease inhibitors (one

tablet per 50 ml,) were homogenized with a polytron for 10 sec at setting 11, then
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substituted one or nore tines by alkyl having 1 to 8 C
atons, al koxyhaving 1 to 8 C atons, hal ogen,

walr@bkydzem no wherein the al kyl portions each PEmESH04/G12852

10

15

20

8 C atons, am no, cyano, hydroxyl, nitro, hal ogenated
al kyl having 1 to 8 C atons, hal ogenated al koxy havi ng
1 to 8 C atons, hydroxyal kyl having 2 to 8 C atons,

hydr oxyal koxy having 2 to 8 C atons, al kenyl oxy havi ng

3 tRnfufedloi i havdy :
al kyfsu%é hi nyl aﬁZ@?‘yn% 420?0 ) c:B %ﬁ%ﬁ%%ﬁff@ Sjagain, for 20 min at

had,0 g 4t°€. 8'1e patlansieramnopérkipd anbinding auffatg(zmo oM a“lﬁS-HCI, 20

oS VEHEEES, g ) B RRENREE St e Bt Bacr,, 0.1%
arw/wsmﬁfdegt&ea BRndtapk pRYIH LeMecont ains 6 to 10
carbon atons and is optionally substituted, arylthio

wherein the aryl portion contains 6 to 10 carbon at ons

fhe oy drBarRBRon ety eedd iy RESRS Y pule conins 200 ug

Orliﬂn@dﬂlﬂirbﬁé o, ohubed n\sot Pa] Va . f'ﬁ[ﬁ/ﬁ(ﬁ‘i@)&ﬁic binding was defined
acyl am do, acyl oxy, carboxy, al koxycarbony

al UsinganiMAdEAb Gagppetdioncssyiwestcawied ouheith éfngM EbE) MHBA and a

a ich is.fully sat

o PR EICEHE bRy, "Ry B Vo BboRia 7 6 g howrs,

10hem hagvatedmth Gmem pedsodl@a ith10. 3% PEI @ Biding bAFMY: usg Tomtec
or. Eﬁiﬁgi iubstltut ed or substituted one

oeRisRE ThpbdeyarSrSarroci s vHa bR 201 Garsbamotivi was

ataimedWgniTSii@Pt 1 onal |y substituted, arylal kyl having

6 to 10 carbon atons in the aryl portion and 1 to 4

carbon atonms in the al kyI portion, a heterocyclic
group, Iy Hr at ed arti urate
or ful [an‘r}g ﬁ%"g the gl ¢ %mP‘gunflﬁ ? %hﬁé“ éﬂ%wie’ﬁ’ 6
\Mmiticﬂtmmﬂar lteas haribm[dlztrge@é@my 35 tniddonQlB o & AdrdMola! KY!
having 1 to 8 C
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.
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atons, al koxy having 1 to 8 C atons, cyano,
trifluoronethyl, nitro, oxo, am no, nonoal kyl am no

whansngg7é7to 8 C atons, di al kyl ami no wher ei n eBCIUSI0kY/042852

5

10

15

group has 1 to 8 C atons, al koxycarbonyl,

al kyl am nocar bonyl, or conbinations thereof; or a

phar maceutically acceptable salt thereof.2. A conpound
according to claim1l, wherein R4 and R5 are each

[ ndently H Ar, Het, or G -4-alkyl which is
u%g%ggfituted or substituted one or nore tines by F,
ad, Br, I, CN, OH alkoxy having 1 to 4 carbon atons,

nonoal kyl am,na. di al kyl am nq, - I Kkyl or

conbi nati oné Pirep %%4 lfl(éégﬁdg{%??o%?ﬁ%%ﬁ &gﬁgr e not

NRACO2R50r NRACONRARS. 3. A compound according to

claim1, wherein said conpound is of For _Lg . 4. A
[ 1S H OR6,

conpaund acdorBing to claim3, wh

- i enyl which is unsulgti
S}ﬁbtit tedy furyl whygh s unsfbsti or mn
sUPst i , or pheny thsi\ t ut ed or

whi ch ié(\u.gﬁ
subst%tutqﬁ. 5. A conpound accordi’hg tél cl ai m 4,
wherein RL is H OR6, NRAR5, NRACOR5, NRACONRAR5, CF3,
Br, 2-thienyl, 3-thienyl, nethylthienyl, 2-furyl,
3-furyl, phenyl, fluorophenyl, nethoxyphenyl,
thi azol yl, oxazolyl tetrapydsopyranyl or
dihydropyranyl.1gyxﬁ compound according to claim1,
wherei n sai d cefrgoundy 7 S\of Formula I1. 7. A conpound
according to cbghn16f wherein R1L i gll), OR6, CF3, Br,
thienyl which i’'s updfibstfi tuted or substituted, furyl
whi ch is unsubstituted or substituted, or

wherein
A is -CH,-, or

Y isOorS;
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phenyl which is unsubstituted or substituted. 8. A
conpound according to claim7, wherein RL is NRARS,

WORMSWERG 67 NRACONRARS, CF3, Br, 2-thienyl, 3-thP&mnyk004/042852
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met hyl thi enyl, 2-furyl, 3-furyl, phenyl, fluorophenyl,
met hoxyphenyl, thiazolyl, oxazolyl tetrahydropyranyl
or di hydropyranyl. 9. A conpound according to claiml1,
wherein said conpound is of Formula I11.10. A conpound
accord| [ 5 1 4

g e B cp U ARAICHSCR o iy, FHeieRRiraet ofor X' o X
|s H ors Mgt hyl . 12. A conpound according to cIa|n11,
wherein R5 is H, nethyl, cyclopropyl, cyclopentyl,
cycl opropyl nethyl, propyl, or Ar-nmethyl. 13. A
conpourx Boetardkach, ih@epehdintty, ICHWORT, @t N, Rbeiem dreiidsybne of X° to X°
ethyl, CF3, CHF2, cyclopentyl or cyclopropylnethyl
14. A d%hbound according to claim1, wherein R7 is H,
nmet hyl, or ethyl. 15. A conmpound according to claim1,
mhereln Ais -CO. 16. A conpound accordlng to claim
1, \/\,her>é9 tn Xif ars eachpindepentigntly\ CEL GRS LordN, adesaeid ahgostene of X to
claim rein Yis S. 18. A conpound according to
claim I Tein Ar is phenyl which is unsubstituted
or substituted. 19. A conpound according to claim1l,
wher ei n ,Hes { hienyl which is unsubstituted or
substlﬂ%tBda%ﬁRf%?9¥%Mﬁﬁ@ﬁmﬂ§“hhsubst|tuted or
substituted. 20. A compound according to claim 3,
wherein each of X1 to X4 is CH or CRL. 21. A conpound
accordi ng tdl.claim6, wherein each of X4 to X8 is CH
or CR2. 22. A conpound according to claim9, wherein
each of X9 to X12 is CH or

Ci.s-alkyl which is unsubstituted or substituted one or more times by F, Cl,

Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR'R®, SH, SR*,
SOR*, Cs.g-cycloalkyl, SO,R*, SONR*R®, Ar, Het, or combinations
thereof,

C,¢-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R’, SH, SR,
SOR4, Cs.g-cycloalkyl, SOzR4, SOZNR4R5, Ar, Het, or combinations
thereof,

Cy.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR'R’, SH, SR*,
SOR?, Cy.g-cycloalkyl, SO,R?, SO,NR'R’, Ar, Het, or combinations
thereof,

Cs.3-cycloalkyl which is unsubstituted or substituted one or more times by

F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R’, SH, SR?,
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CR3.23. A compound according to claim1, wherein said
conpound is selected from - | -Diazabicyclo .| hept

wo gtosaesony -1 i -indazol e hydrochl ori de, PCT/US2004/042852
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20
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30

S-ftd M-S Met hyl - di azabi cycl op”™. 1 j hept ~-yycar bonyl |
-1 ~-benzi sot hi azol e hydrof ormate, 3-

{[ (15", 45)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]c
arbonyl }-1, 2-benzi sot hi azol e,

3-{[ (149) - 5- MRN&hm%st@tuféH@%@-@'{y&lMﬂkﬂ[ BOR* SO,NR*R’, Ar, Het, or
1] hept - 2- yl]carbonyl} trlf uoronethoxy)-

|'i/-indazol ecompdraspns

S 1td AN S Met hyl A1 - dlazablcyclopA.IIheptA-yIJcarbonyI
J- -Criiluoi Orethyl)- |i/-indazol e hydroformate,

5- Br ono- 3- [ (Haldgen4S) - 2, 5- di azabi cycl o[ 2. 2. 1] hept-2-yl c
arbonyl ]-1i/-indazol e hydrochl ori de, 5-Methoxy-3-{[ (|
1S ,45)-5-nmet hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]carb
onyl }-1i Ji ndax olNe,, RO f TH, M“GSOR“ SOzR4 SONR'R’, NR'SO,R’,
- Br ono- S—fCIAAAAA |azab|&£~IoPg p%g N,garbon e

i J-i ndazol e @@HRO% CSIGR{eNR'COR’, NR R'CONR

6- Et hoxy-3-{[(|.S', 45)-5-net hyl -2, 5- dlazablcyclo[2.2.1
]hept-2-y|]carbony|}-|,2- benzi sot hi azol e

hydr of or mat ejr,

6- Met hoxy-3-{[ (15", 45)-5-net hyl - 2, 5-di azabi cycl o[ 2. 2.1
] hept - 2-yl ] carbonyl }-1,2- benzi sot hi azol e

hydr of or mat gjetGorMet hoxy- 3- {[ (|

1S, 46) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]carb
onyl }-1,2- benzi sot hi azol e,

RGO-;
R* and R’ are each independently H, or

Ar, Ar-Cy4-alkyl, Het, C;.4-alkyl, C;.s-cycloalkyl, or Cyg-cycloalkylalkyl

each of which is unsubstituted or substituted one or more times by F, Cl,

H

Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, monoalkylamino,

dialkylamino, Cs.s-cycloalkyl, or combinations thereof:
R®  isH,

Ci.¢-alkyl which is unsubstituted or substituted one or more by F, Cl, Br, L,
CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R?, SH, SR*, SOR*, Cs.4-
cycloalkyl, SO.RY, SO,NR'R®, Ar, Het, or combinations thereof,

Cs.¢-alkenyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R>, SH, SR*,
SOR4, Cs.s-cycloalkyl, SOZR4, SOzNR4R5, Ar, Het, or combinations
thereof,
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V- Met hoxy- S-ft A A A-S- et hyl A -di azabi cycl op™. “hept -y
| Jcar bonyl }-!~- benzi sot hi azol e hydr of or mat e,

W@2q0p0dB67A1S) - 5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] PEPUSRDOY42852
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] carbonyl }-5-(2-thienyl)-1i7- indazol e hydrof or mate,

3-{[ (15, 45)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5-(4-nmethyl -2-thienyl)- |i/-indazol e

hydr of or mat e,

3-{[ (15,4, S)-5-Methyl -2,5-di azabi cycl o[ 2. 2. 1] hept - 2-yl

] carbonyl } - 5- (5- et hyl - 2-t hi en%/_l )-. | ff-indazol e

hydr of or mat &3.3-_all<{y[n(,q whlglg)s unsubstituted or substituted one or more by F, Cl,

- 5- Met hyl - 2 :5-dj ' : - 4
-phenyl -1 r ﬁ’ng%@’%%%g%%;ﬁ%tﬂe@@%mgn HohBARY Sh; SR,

{[ (15, 45) - SORt Gyd-o ]Gl BB SRINK'R’, 2311 Ha pt e@nlyihdtions

ar bonyl }-6- (2-t k%i enyl)-1i - indazole hydrofornmate, 3-
{[(I4S)-5-MIA: 2, 5-di azabi cycl of 2. 2.

| ] hept - 2-yl ] carbonyl } ~6- (3-thi enyl)-1iJi ndazol e

hydr of or mat e o . ) )

3-{[ (]S, 49) %gwaﬁﬁ,lkylzylgclwsa@ws@@l@dﬂrgl_l@_tltuted one or more times by
| ] hept - 2-yl n o j - 4n5 4
-indazol e h])l/;?dr@% o?%aql%%’%f%%m(‘h‘?%&%?&%ﬁl gtgzgrgi I(\:I)I}c}%éSH’ SR,
.1 Jhept - yB@&é‘rlbmnlysltiltuted C@cywhiaﬂw,’SOzBf,ﬂQZNR“Rﬂ Ar, Het, or

| Hiadazol o hydroformate..- | S - -Metliyl
- di azabi cycF l%gﬁnaﬂ%rﬁgﬁe-r?dftar bonyl
-CS-net hyl ~-thienyl)- 1i7-indazol e hydrof or mat e,

5-(2-Furyl)-3-{[(l,.S,45)-5-net hyl -2, 5-dj azabi cycl o[ 2. 2
. 1] hept - 2- yCGresvdesiylalyl yhigh sapsebsHipdedarsubgitged one or more

5-(3- Fl uor ogheayl - 81 Hr(l cN, 0 having 1 ¢ ‘R’
S, 4S)-5-net hyl - % 5-d) 27abT e Veb A oxy hayig b fo 4 carbon atoms, NRR,
nyl } - SH, SR", SOR®, unsubstituted Cs.g-cycloalkyl, SO,R?, SO,NR'R’, Ar, Het,

or combinations thereof,
Ar, or

Het;

R’ isH, or
Ci.4-alkyl which is unsubstituted or substituted one or more by F, Cl, Br, I,
CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R>, or combinations
thereof;

m is 1,2 or3;

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
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i -indazol e hydrof or mat e, _ _
5- (4- Fl uor ophenyl ) -3-{[ (15", 45) - 5- net hyl - 2, 5- di azabi cy
0

W@L®@FA6671] hept - 2-yl J carbonyl }- i 7-i ndazol e PCT/US2004/042852
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20
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hydr of or mat e,

5- (4- Met hoxyphenyl )-3-{[ (|, S, 4S)-5-net hyl -2, 5-di azab
cycl o[ 2. 2. 1] hept-2-yl ] carbonyl }- 1/7-indazol e
hydr of or mat e,

6- (2- Fur yl) “Hvink (118 84 Sbrd; HaRs v dlaleraﬂmﬁ)Z@HéreM%@£1?<y12pomons

. 1] hept - yI]carbon [}-17- azol e hydroformate, -
-Fury - - | eac h@leﬂyﬂo &@ a@mﬁmr@ly@,l qyang, hiydigeyl, gitro, halogenated

bonyl I - |
S (18, 4, o T ERRS: T K AL Bk Benascdalkoxgyhvine Lio g G toms,
car bonyl } -1 IHydmi&ZIkdevmg 2 to 8 C atoms, hydroxyalkoxy havmg 2 to 8 C

T y2) ] ity esn BoRy iy et € i, a6 Beviag b & C atoms,

S-1tad M-S "ﬁ&;ﬂ%ﬂ SHinAihawalh ¢y ¢ lconoms, hEsAIpHoA GIHaR I b 8 C

-S-CS-thienyl )-!”~- i'ndazole hydrofornate

S-CS-Furyo siqmmnwogkyﬂ@ﬁmmvmgalztatﬁ @y@mspoycmﬂi@@ﬂnny wherein
| Jcar bonyl }

0t G ne S e poe A SRR & IR e P YBonity sytsiuted

i J-i ndazol e ary:inxjy wha'emhemtyl pa@tién amtaam @hnl B GaalbdrSatoms and is

ts gle Ij € gg mpou ﬁ)&tlf)}ga g%{ij:létgé: %?}é&llf nx%het:r(e)mqt e arrﬁ I:}ortlg\f{l1 Sontams 6to 10
3- (2, 5- Di azahjvey (é{o%ﬁszana 1@&)}%&1511%7 Mib@t?tﬁ*é@ Neloafiyldxy3vhedin the

azol -2-yl)-1i7-indazol e hydrochl orid
3- (2, 5- Di az&b¢leglkylogrouphasi3de’- Qatyn@anqugutlpn@ly(subwtum sulfo,

azol -2-yl)- shﬁoﬂﬁgﬁﬁ&l d¢ylamido, acyloxy, carboxy, alkoxycarbonyl,

alkylaminocarbonyl 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,
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,
arylalkyl having 6 to 10 carbon atoms in the aryl portion and 1 to 4 carbon
atoms in the alkyl portion, a heterocyclic group, which is fully saturated,
partially saturated or fully unsaturated, and has 5 to 10 ring atoms in
which at least 1 ring atom is a N, O or S atom, alkyl having 1 to 8 C
atoms, alkoxy having 1 to 8 C atoms, cyano, trifluoromethyl, nitro, oxo,
amino, monoalkylamino having 1 to 8 C atoms, dialkylamino wherein
each alkyl group has 1 to 8 C atoms, alkoxycarbonyl, alkylaminocarbonyl,

or combinations thereof; or

a pharmaceutically acceptable salt thereof.
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- | S -Diazabicyclo .|l hept -ylcarbonyl -I i
- ndazol e,

W@2{03/08701 azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - | POV USZaL 012852
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| e hydrochl ori de,
3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl carbonyl ) - I F-i ndazo

el
3-[(5- N@thyl 2, 5-di azabi cycl o[ 2. 2. 2] oct - 2- yI)carbonyI]

-1 Z-ipdazol %ﬁgbﬁﬁ@ﬁd&@f&ng to claim 1, wherein R* and R’ are each
3-[(5- N@th I di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car.bonyl ]
- hndbpcrrd@a&y)HeAr Het, or Ci4- alkyl whlch is unsubstituted or Substituted one or more

55 |
S i, EX TSP gRE o) SN
Sd[a(ll@lzi‘tﬁbydlg $2cyoladlkak aﬂ)ctocny(nﬂlaﬁoﬁs ﬂleﬁ})ﬁ (atld R ARA ezt Romng bt

-6- (1, hlaz 5)-1i7-indazole 5
3NR (0 z 'Ofﬂ%) @th -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-

yI]carbonyI}-I|/-|ndazole

S-1td AMA-S- Met hyl A -di azabi cycl op™. | Jhept ~-yl Jcar bon

| j - S- OBA-t hidseesipouyd jecording tojclaimlo Meteast esiprauad s of Formula
- Met hyl -di azabicyclo .

pt -yl | carbonylj-S*~A-thiazol”-yl)- | i -indazole,
{%(15|?5) 5- Met hyl - 2, 5- diazabicyclo[2 2. 1] hept-2-yl ]

ar bony 5- (2 t hi enyl) ol e

{[(18: 45) A¢ HE%‘FX%O@%EQ ’in Singgein B' ipfHh OR’, GF Br, thienyl
C RANY lu}ls@st(tﬁfeﬁték ﬁfﬁéjtl‘autéd/ vyl witlaiz Rh@substituted or substituted, or

3-{[ (15", 45)-5- hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl

] © ﬁb@ﬁ¢m@h@unﬁ$ﬁﬁﬂﬁ9prQﬂﬁﬁW8ﬁyl) li J-i ndazol e,

S-1td 2" S Met hyl A -di azabi cycl oP*. “hept *-yycar bonyl j -
SAS-nethyl ~-thienyl)- 1i7-indazol e,

3-{[ (15, 45) ASeogohyd a@pfitinti taxadiincy eihefeth B! HEHERS NR/R],

C?\FI{J%%S} Nizébﬁkﬁf{y% rEr 9%¥3y1 3-thienyl, methylthienyl, 2-furyl, 3-furyl,

phenyl, fluorophenyl, methoxyphenyl, thiazolyl, oxazolyl tetrahydropyranyl or

hé
3-
C
3-

dihydropyranyl.

6. A compound according to claim 1, wherein said compound is of Formula

IL

7. A compound according to claim 6, wherein R!is H, OR®, CF;, Br, thienyl
which is unsubstituted or substituted, furyl which is unsubstituted or substituted, or
phenyl which is unsubstituted or substituted.

8. A compound according to claim 7, wherein R!is NR*R’, NR*COR?,
NR*CONR‘R®, CFs, Br, 2-thienyl, 3-thienyl, methylthienyl, 2-furyl, 3-furyl, phenyl,

fluorophenyl, methoxyphenyl, thiazolyl, oxazolyl tetrahydropyranyl or dihydropyranyl.

9. A compound according to claim 1, wherein said compound is of Formula

111
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i 7-indazol e, 3-{[ (] 1S, 45)-5-Methyl -2
5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bonyl } - 5- phenyl -1 7-

wo pabaped7e] 3- {[ (15, 4S)-5-Met hyl -2 PCT/US2004/042852
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>5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] carbonyl } - 6- (1, 3- oxazo

| -2-yl)- | -indazol e hydroformate,

3-{[ (IS, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. -
| ] hept - 2-yl ] carbonyl }-6-(l, 3- oxazol - 2-yl) - '

i 7-indazol e,

3-{[(1745)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]c P
ar bony|10- 6- (A c@updyind 2e¢0rding fo) claim 1, wherein R” 1s H, cyclopropyl or OR’.
T-i ndazol ehydr of or nat e,

-{[ (15, 45) - 5- Met hyl - 2, 5-di a2abi cycl o[ 2. 2. | ] hept - 2-yI ]

ar bonyll} - 6-4 borBpdunid azairdidg Y Jlain 1, Fliendam ROLEH or methyl.

-{[ (I >Sr, 46) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-y

] carbonyl }-6-(2-thienyl)-1// - indazole,

-{ [ ( 1/\1@.5) - B@{iﬁ&hd%ccordin to claim 1, wherein R® is H, methyl, cyclopropyl,
5-di azabicyclo[ 2. 2.1 hept-%-yl]carbonyl}-6-(3-th|eny¥)

- |gytlopertrloPxclogogylnetyl, propyl, or Ar-methyl.

S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bonyl }
-6-(4-nmethyl-1,3- thiazol-2-yl)-1 /-indazole

hydr of diBmat e\ compound according to claim 1, wherein R® is methyl, ethyl, CFs,

3- | ~, 45)-5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
caéf[ﬁx]ghﬁ}"ﬁ‘?%ﬁty&pﬁ@f r‘-’l?y?@gtlhi’ i azol -2-yl)-1i -indazol e,
3-{[ (15", 45)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl

] carbonyl }-6-(4-methyl-2-thienyl)- | i -indazole,

3- {[ (15445) Sscoyspdvpr agcosdiag toradine |savherean 2R 118 b pretlpdygrjethyl.
carbonyl }-6-(5-methyl-1,3- thiazol-2-yl)-1 /-indazol e
hydr of or mat e,

S-Jt A .15 - S-Akedrhyduid -ackcadiap tocolairop wHeddie pt 18 ~-§Of.car bony

[1- b-CS-nethyl-17- thiazol-2-yl)-177-indazol e,

W—WwWo w

16. A compound according to claim 1, wherein mis 1 or 2.
17. A compound according to claim 9, wherein Y is S.

18. A compound according to claim 1, wherein Ar is phenyl which is

unsubstituted or substituted.

19. A compound according to claim 1, wherein Het is thienyl which is

unsubstituted or substituted or furyl which is unsubstituted or substituted.
20. A compound according to claim 3, wherein each of X' to X*is CH or CR..
21. A compound according to claim 6, wherein each of X* to X% is CH or CR?

22. A compound according to claim 9, wherein each of X° to X'? is CH or

CR>.
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3-{[ (15, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 22J] hept - 2-yl ] ca
rbonyl }-6-(5-nmethyl-2-furyl)- Ii7-indazole,

wW@2qop0dB67 4, S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1b¢TEpS2084/§42852
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| ] carbonyl }-6-(5-nmethyl -2-thienyl)- |iJ-indazol e,

3-{[ (15, 45)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6-(tetrahydro-2Hpyran- 4-yl)-1i -indazole
hydr of or mat e,

3-{[(I™, 45) 5- Met hyl - 2, 5- diazabicyclo[2 2. 1] hept - 2-yl ]
carbonyl }-6-(tetrah dro 2klyran- -yl)-li/-indazole, 3-

{ [(15 2% 1 S)A cComoBR gﬁpcordlng o claim 1, W erem said compound is selected

d| azabi cycl o[ 2. 2. 1] hept - 2-yl ] carbonyl }-6-(trifl uo
ronmet hoxy)- 177-indazol e hydrof ormate, - |
- BH(15438)2; S}D@azalnnmlcm(ﬂ:&’ﬂhépjﬂemarquyh]ebfimwm hydrochloride,

3%@5@%—@ 3,1}%8 Ff ﬁ%%ﬁza b lﬁy%é[?gglﬁ%q%}yl] carbonylhﬁlt,g Yenzisothiazole

fJﬂnu@ronet hyI )- li7-indazol e,

S— tg An t hyl - di azabi cycl oP*. | Jhept” ar bony
J 31’{.[@@9;4@15%@‘[@“%2 ﬁrgi)ka}zpblcyqlg[ZQn]d}é%Z@fl}wﬂ}ogy]é ]]n%-[bgnmsotmazole

{
h a p R géﬁ%ﬁﬁﬁ? F Qﬂé’:ZItafrﬁlcﬁlﬂo rzolrl'e tpﬁ g ng/ %carbonyl} gtzlg?romethoxy)
51(ZZinfaroid bydﬁgf@trﬁatﬁ 4, S) - 5- met hyl -

5: (@@Z@JEP %ﬁ%ﬁ%?@%ﬁﬁ% 2 ?—ylﬂlep"%1 D ot ARl Siomethy1)-

,1141,15313251513&1%“@3»[5 d| azab| cyclo[ 2. 2.1] hept 2-yl]carbo
-in

- di r%rza@r%giw 4517 ]5 ﬁé%?@blgyc;l@ [ c?alr]b@pﬁgrzlcqrbqnylly}{éalm@le
hydrochloride,
5-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl[carbonyl } -1 H-
indazole hydroformate,
6-Bromo-3-[(15,45)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-indazole
hydrochloride,
6-Ethoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-1,2-
benzisothiazole hydroformate,

6-Methoxy-3-{[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2.1 hept-2-yl]carbonyl}-1,2-
benzisothiazole hydroformate,
6-Methoxy-3-{[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-1,2-
benzisothiazole,
7-Methoxy-3-{[(1S5,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-1,2-
benzisothiazole hydroformate,

3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl } -5-(2-thienyl)-1H-
indazole hydroformate,

3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -5-(4-methyl-2-thienyl)-
1H-indazole hydroformate,
3-{[(1S5,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5-(5-methyl-2-thienyl)-
1H-indazole hydroformate,
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5- (4- Fl uorophenyl ) -3-{[ (I

JS, 46) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] carbo
wWm20054063767 | ndazol e, 5-(4- Met hoxyphenyl ) - 3- {[ (| PCI/P&2004/042852
S) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bonyl }
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30

- li7-indazole 3

5- (Cycl opentyl oxy)-3-{[ (15", 45) - 5- net hyl - 2, 5- di azabi cy
clo[2.2.1] hept-2-yl]carbonyl}- I//-indazole
hy}jl{[g@#&')ﬁg—ﬂeﬂﬁd Q@)@ihﬂl@ﬁ:@'&]}é PZ(Y?h'egri &Kl'l_éa?bonyl} 5-phenyl 1H-indazole

5-meth 5- di azabi cycl of ] hept ] car bo
nﬂ%¢mﬂ$ﬂnﬁmdazole 5- (Cycl opro ryl met hoxy) - 3- {

% g@%ﬁﬁgﬁ 1@5 {5355l digzaBic &bl%ﬁ?%?@%@é %}ﬁca@bonﬂ}hgl%-ﬂ%enyl) 1H-
5 it Byoledyrioiyimiz, hoxy) - 3- {

yﬁr&if%%ﬁﬁ% 35 Cﬁa@% b °2V P IhSbE2 ST EOA}-6-(3-thienyl)-1 77

5-iAddaabR anﬁ&ﬁgmethyl 2, 5 dlazablcyclo[z 2 2] oct-2-yl)
carbon ndazol e no- 3-{

1§}{Lél f§yMﬁﬂl>’152érCh%7aiblcé’§1@[20?f @]thti Wécmbozlyw -Chntsthy)2-thienyl)-

e o oY dazol e, 5- Bromp- 3- [ (15' , 4JS) - 2, 5- di
a BaHi(LS/4S) S ey L] SiefiazaBicyblog bhwpt} 41| chrbangt 264 methyl-2-furyl)-

5- Hyd - 3- 4

éﬁégﬁﬁéﬁ %Wgaékéégbicyclo[z 2. 1]hept 2 yI]carbonyI} 6

- BL{[8LS, 45)153121@ﬂ1y22,51&1aﬂab11y¢w?3¥ g]hl%vt XM -6 '(Ss-methyl 2-thienyl)-
[(5-ne di azabi cycl o[ 2 oct - 2 yl ) car bony
|ﬁffﬁ@&§%§ Slareater mat e,
flsg(%l iy H%@Z@ém Q{%%gﬁf%}é-fa&‘za&a%ﬁ&?&ﬁ?ﬂi‘é{;‘t)z:ﬁ]c%toﬁ%yly-
4@2%@6hmapﬁhnm¢clo[2.2.2]oct-2-y|carbonyl)-5-nethoxy-

) SRSyl Es B ey s divrbiprelo2g bsrgolaesonyl-

| 1#-indazole hydroformate,
5-(4-Fluorophenyl)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -
1H-indazole hydroformate,
5-(4-Methoxyphenyl)-3- {[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -
1H-indazole hydroformate,
6-(2-Furyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-ylJcarbonyl } -1 H-
indazole hydroformate,
6-(3-Furyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl Jcarbonyl } -1 H-
indazole hydroformate,
3-{[(15,4S)-5-Ethyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazole,
3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl } -1 H-indazole
hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl|carbonyl } -5-(3-thienyl)-1 H-
indazole hydroformate,
5-(3-Furyl)-3-{[(185,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-

indazole hydroformate,
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i ndazol e hydrof ormate, 5-Methoxy- 3-{
[ (16r, 46) - 5- net hyl - 2, 5- di azabi cycl o[ 2. 2.

wakwweps372z yl | car bonyl }- | Hi ndazol e, PCT/US2004/042852
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6- (2-Furyl)-3-{[ (15, 45)-5-net hyl - 2, 5-di azabi cycl o[ 2. 2.
1] hept - 2-yl ] carbonyl }-1i?- indazol e,

6- (3, 6- D hydro-2H pyran-4-yl)-3-{[ (15", 45) - 5- net hyl - 2,
5-di azabi cycl o[ 2. 2. 1] hept-2- yljcarbonyl}-Ii/-indazole

hgcﬁlgf‘r@ 3T$f(ﬁ5’ 48-5 Beﬂl)ﬁiﬁ@ d‘thc?&lo T]h tl2 ﬁ]carborﬁ?}t-hﬂlmdazole
abicyc 7

-di az |0 . -"yl]carb ony i ndazol e,
6@@&&%9%041[%@561}1@)16@“&&%% 2, 5. d| azabi cycl 0[ 2. 2.1
] hept -2-yl]carbonyl}-1/Z - indazol e,

6- (Cycl opentyl oxy) - 3-{[ (I
| S, 4yp4.5- matdoyipoindaddbritephio ejaiind| *harell daghtonipophd iswelpcted

onyl} | T-indazol ehydr of or mat e,
6 (%/cl opentyl oxy)-3-{[ (15", 45) - 5- net hyl - 2, 5- di azabi cy

Cbg\%% ﬁ:a%&ﬂﬂafelogzmgdc@ Qrﬁ&a@wn}m d-(1l,3-tHEREOLy®)-1 H-indazole
clopropyl-3-{[({I.S"
r hadpcldonids, hyl - 2, 5- di azabi cycl of 2. 2. 1] hept - 2-yl ] car bon

36”_3@ SF ]glazaﬁa? yi%ioz? ?{3 0%59. ﬁca‘i]%q{yﬁféo (ln?hﬁazol -2-yl)-1H-indazole,

tloprop
8)3 [Br9s)4py3-Deazabidydaaldl et afAcRbddyiel-itaydlcar bonyl }

oD ORIl S AT B b inglazcle By g diede o 1)
e@t(%%-m alzﬁﬁéﬁﬁmbbjdcté-ylélﬁwyﬁonhhﬁﬁ@él@,

Di azabi cycl of

2 [Qq -ysthy2- 2ﬁ @azabmyloiz B2lest-Bokygarbanyll-1 Hdedasple hydroformate,

SRR aimsabioypi9122 3ostpoDeurpont b UERdle oy hoxy
I BL[{3- IvﬂaﬂzﬂJZeS. iaddbidyolo2. 32 [ocb2ybtarpbryd]- -6-(tB alriaknl &y yl)-02indazole
%y(%m? rmate 2-yl)carbonyl]-1i7-indazol e

3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-6-(1,3-thiazol-2-yl)-1 H-indazole,
3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazole,
3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1 ]hept-2-yl]carbonyl} -5-(1,3-thiazol-2-yl)-
1H-indazole hydroformate,

3-{[(1S5,4S)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl } -5-(1,3-thiazol-2-yl)-
1H-indazole,

3-{[(1S,4S)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -5-(2-thienyl)-1 H-
indazole,

3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl } -5-(3-thienyl)-1H-
indazole,

3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -5-(4-methyl-2-thienyl)-
1H-indazole,

3-{[(185,4S)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl } -5-(5-methyl-2-thienyl)-
1H-indazole,

3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -5-(trifluoromethoxy)-
1H-indazole,
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hydr of or mat e,
6- Met hoxy- 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-ylI

w0 e@shbeatyt | - 11 J-i ndazol e, 6- Met hoxy-3-{[ (15 r PCT/US2004/042852

10
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30

>4"-5- et hyl -2 5*ar abi cycl o[ 2. 2

] hept - 2-yl Jcarbonyl }-1J - indazol e hydrochl ori de,

6- Met hoxy- 3-{

[ (15, 45) - 5- net hyl - 2, 5- di azabi cycl 0[2 2. 1] hept - 2 yl ] car
bof"(ﬂ{(‘}.? 434 neanpbes. mydihekel 'b{@ﬁ hjecé HQPSMTyl} 5lshenyl-1H-indazole,

-di azabi cycl o . yl | -1 'H ndaZol e,
7 3V|{a[t(h$)4(.5)) 5}1\/{6&[}(112 5- d1azablcyclo[2 2. l]hept 2-y1]carbony1} 6-(1,3-0xazol-2-yl)-

_B?J%Ole ”&roﬁ%lna% 5- di azabi cycl of 2. 2.

car nyt}- 1,2- benzisothiazol e,
N-3-F( S,@)’-“F—Meﬂnﬂletﬂwlhidbio@clam i fhygpt-BRcdrisdp 641 Blokaadl-2-yl)-
bon I_I -|if-indazol-S-yl)- JV-propyl urea hydroformate,
TV- ANN- S Met hyl A -di azabi cycl oPM. | Jhept A-yl Jcar
boﬁ?ﬂé %)JS l\/fb@iﬁa-@S éai’db)c‘ycl'o}épﬂ %(ﬂ—ﬂgﬁébrbonyl} -6-(1 3-th1azol—2-y1)
-di azabi cyc 2] oct yl)carb
nyllf!-ln(ﬁaaolﬁ hmmm@te yl }cycl opr opanecar boxam de

(B SRS B2 torgbieyel 2 Lrept phomlsSi gl -

nyﬂH-:ﬂdJaz"ole ndazol - 5- yl }cycl opr opanecar boxani de,

i ﬁML § St 2?5 éﬁaﬁ»xo@%@%&ééﬁ %{Yiﬁrz-é-ry( SeLA-

| \{m{a%o[e;S Met hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl )car bo
yli l'i/-nmdazol - % -|VroE%2[urea and
pHatlthbebtI-Yethyldcdecdiprakisyelotal 1 hepteybesrbonyl }-6-(3-thienyl)-1H-

indazole,

3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl } -6-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole,
3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(4-methyl-2-thienyl)-
1H-indazole,

3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1 ]hept-2-yl]carbonyl } -6-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -6-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(5-methyl-2-furyl)-
1H-indazole,

3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(5-methyl-2-thienyl)-
1H-indazole,

3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -6-(tetrahydro-2H-
pyran-4-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -6-(tetrahydro-2H-
pyran-4-yl)-1H-indazole,
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25. A conpound according to claim11, wherein said
conpound is selected from

W®2008063767 S- Met hyWr- di azabi cycl oP*. | | hept - y" cBeUS2004/042852

10

15
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30

| ~- benzi soxazol e hydroformate, - | -S-Methyl

-di azabicyclo . hept -y

car bonyl J-1 ~- benzi soxazol e, 3-{[ (15, 45) - 5- Met hyl - 2,

-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bonyl } - 5- (4- net hyl -

3- 31{[(ng,z;gj 53ath1=1, 5tz atdaz [ 22 hidHed of jerbenyl B-6{ Iﬁﬂuoromethoxy)-
S, 49).- 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon
yI<H@n@E°W$W formate, ¢ hi azol - 2-yl ) - 1/ Z- i ndazol e,

|3] 3 (|1§§1§')3|3-]‘1\g%’{ﬁ%?‘n% hm%ab?cﬂlo?iz Qk?E&%’)ﬁh?fﬁ]gal%onyl}-6-(triﬂuoromethoxy)-
th.@zmkaw I)-I|Y-|ndazole hydrofornate

z wgﬂl L}v’ﬂ%_@ﬁ%%fw (o RET 2 B, 2y A e bia i ok ity
dazole,
I{I}Af(%‘g4‘?)( g&%@@v%d@g;}’?cz}’g&gz t2 P %ﬂg—%rggrg}tg&%%tlu%?gmethoxy)

hym%&a&@@ 2dro§)r{t{a
r, 45 di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon

yI 3-{ %l‘$ ﬂ@ﬁ l@brld,Szﬂﬂazqdmya}@{m ﬂl]h)epﬂ -2yl pathemgll -7 -(trifluoromethoxy)-

5- §§8§I Eydro 2i 7-pyran-4-yl)-3-{[ (I, S, 45) - 5- net hyl -
I'azabi cycl of 2. 2. 1] hept - 2-

ylﬂ -(aFinghyd-¥H(15,29)i rahethgl-2, Shiishabic oc16@I 21 Thept-2-yl|carbonyl } -1 H-

5- iﬁ Di hydro- 2i 7-

y§ yI) 3-{[(l.S,45)-5-net hyl -2, 5-di azabi cycl of 2.

2. ﬁg-‘ﬂlﬁggo%gﬁrgl)}%-ﬁ(@? giﬂ -5 }negHyi] 2i50l8%8l Selo[2.2. 1Thept-2-yl]carbonyl} -
>§f&59da501¢set hyl - 2, 5 di azabl cycl o[ 2. 2. 1] hept - 2-yl ] car bo

ny3. é3 -F dr% 4. ﬁ?%%%q‘ﬂ&%ﬁrf’i 8. d{iJazag‘cydlo [2.2.1]hept-2-yl]carbonyl }-1H-
indazole,
5-(4-Fluorophenyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl] carbonyl}-
1H-indazole,
5-(4-Methoxyphenyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl} -
1H-indazole,
5-(Cyclopentyloxy)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-yl]carbonyl}-
1H-indazole hydroformate,
5-(Cyclopentyloxy)-3-{[(1S,4:S)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl } -
1H-indazole,
5-(Cyclopropylmethoxy)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-
yl]carbonyl}-1H-indazole hydroformate,
5-(Cyclopropylmethoxy)-3-{[(1.,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-
yljcarbonyl }-1H-indazole,
5-Amino-3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole,
5-Amino-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-ylJcarbonyl } -6-(1,3-
thiazol-2-yl)-1H-indazole,

99



5-(Di fl uoromet hoxy) - 3-{
[(1,S, 41S)-5-net hyl -2, 5-di azabi cycl o[ 2. 2.

wdakwweps37gzr yl | carbonyl }- Ii/-indazol e, PCT/US2004/042852
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30

6- (Di fluoromet hoxy)-3-{[ (16", 4

1S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bonyl
}- liJ-indazol e hydroformate, 6-(Difl uoronethoxy)- 3-{
[(1,S,41S)-5-nethyl -2, 5-di azabi cycl of 2. 2.

1]dlBﬂimols;{tl]ss:@%lzgsn&'ihiabidzbmfz.moi}ilépﬂ-zaylcarbonyl]-1H-indazole,
7- Fl uor o- 6- net ho I

1 & HPog el 55 eyt b iapelisyolold 2 s loprbpash o (1,3-

Ny 3z ~11_dnind hydr of or mat e,
7 aﬁ‘(’alr%ﬁ%}%?’ﬁ%?%’ 32{[(I,S

r , ABetexyetli§Hmcthyb-2d-diazdbioyglo[ 52 . 2]o2t-2{yhepbordj | Handdzole

yl.} - 1d/-indazole, ~-(3-{[(15,4

sf@ﬂ%%‘fa 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bonyl }

- 132, aibezabic Pelo[ YTyl Dt S P amye)s Snthixyi Ide indazole hydrochloride,
hydr of or mat e, L"- (237;51{ [ (15, 46) y.5} Met hyl - 2, 5-di azabi cycl o

[ -2 T Pirabic TGP AP Y DI Fpa - - indazole,

yl 30 5k A€, 3ia7abi - 1H-

i \%{Zﬁéﬁfe?g gr gglres%ﬁzs?ls)klﬁﬁt/ﬂ\?ﬁ(%_??ta(zlablcyclo[2.2.1]hept 2-yl]carbonyl}-1H-
S'indegplediydestfonyate, 5- di azabi cycl o[ 2. 2. 1] he rt - 2-

| | 3] - 5yl f t 4-Fl j
AR L TR S ol
. Ihdweolef - 2- yl ] carbonyl }-1iJ-indazol-5-yl)urea,
B ot SATE R 2o
hyg0b@r mat e, _ _
LA- (4- Fl uorobenzyl ) - N -{3-[(5-net hyl - 2, 5- di azabi cycl of
2 623 8- Btydpo-JHpyeankb )13} H{(ISAS) iSrdethpl-2,5-djdzabioy@dal2.2.1 Thept-2-

;yg%g%l%g;g 'fgarztﬁgynlwdf%f}li[ngf?é’net hyl - 2, 5- di azabi cycl of 2.
6-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-
yl]carbonyl} -1 H-indazole,
6-(3-Furyl)-3-{[(1S5,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl } -1 H-
indazole,
6-(Cyclopentyloxy)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -
1H-indazole hydroformate,
6-(Cyclopentyloxy)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -
1H-indazole,
6-Cyclopropyl-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1,2-
benzisothiazole hydroformate,
6-Cyclopropyl-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1hept-2-ylcarbonyl } - 1,2-
benzisothiazole,
6-Ethoxy-3-{[(LS,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1,2-
benzisothiazole,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole,
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i ndazol - 5-am ne, iV-(Cycl opropyl nethyl)-3-{[ (!
S ,45)-5-net hyl -2, 5-di azabi cycl o[ 2. 2. 1] hert - 2-

wQ@ kjosaesonyl }-1/J-indazol -5-am ne, 7VL; PCT/US2004/042852

10

15

20

25

30

A-Di net hyl - 3-[ (5- net hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-y
| )carbonyl]-1i7-indazol -5- am ne hydrof or mat e,

L/,iV-D nmet hyl - 3-[ (5-net hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct
-2-yl)carbonyl]-1i7-indazol -5- am ne, iV,

L") 13y} (s Fadiyil21534; cRiIELIN-2 30 eadbAARD)
R G L L A e
hylydoffomesde.e, L

1 HEMPRI Y R st S Ao 2 2102t S BEAROAVE Alifadot,
[ %-W@x@ﬂ- {15, 85)45:6kth§1°2, S-direhbiy) 162 A Hiegi2cyi tdacddhyl } I1H-
F%}idﬁ%l‘?@%ﬁgﬁ%ﬁg’g{ijﬁ(a? ,ngazol - 6-am ne hydrof ormat e,

}15@-1\/@11{6%‘(&13'3!{[( s, am%hlgétﬁpﬂ-@,ysah&mcy?clé{]zQeﬂhep%-ay:l/ﬂ GRAIRYNVIH-

-1 Fi ndazol - " 6-
| \indyroledpdrfgtmara/- (3-{[ (I S' , 4S) - 5- net hyl - 2, 5- di azabi cy

C'y@fx/?e; ; ;&r]as[‘ g[’t’f&A?S)Bé'-Al&%&l@é’,§>ﬁ'i§zél£i§§zél‘&{%?29ﬂ]hepE'E:zYﬁrﬁc‘A{b%%yl V-1H-

ri ndazo

hydro
Ln@yoleppent yl -i V- (3-{[ (I S, 45) - 5- et hyl - 2, 5- di azabi cy

cl 2.1 hept-2-yl]carb L}-1. -

i nﬁ&é&}o_xgl__’ay f[f lﬁ,@%rl%gwg%@%ﬁvaclg [2.2.1]hept-2-yl]carbonyl}-1,2-

{ IrehfigotARESY] - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bony!|
-1 ff-indazol - 5- yls}u_rea. hydr of or mat e, )

L-"(EH dp8AdyS-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -1 H-indazol-5-y1)-

{3al (5= he - di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl

] W p% ?pﬁég}z%}rg%%ngﬂﬁ urea,
N-(3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-y1)-
N'-propylurea,
N-{3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-indazol-5-
yl}cyclopropanecarboxamide hydroformate,
N-{3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl }-1 H-indazol-5-
yl}cyclopropanecarboxamide,
N-{3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-yl}-N'-
propylurea hydroformate,
N-{3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-indazol-5-y1 } -N'-
propylurea,

and pharmaceutically acceptable salts thereof.

25. A compound according to claim 1, wherein said compound is selected
from:
3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl|carbonyl } -1,2-benzisoxazole
hydroformate,
3-{[(1§,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl|carbonyl } -1,2-benzisoxazole,
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and pharmaceutically acceptable salts thereof. 26. A
phar maceuti cal conposition conprising a conpound

wW@ewsnei7eg to any one of clains 1 to 25 and a PCT/US2004/042852
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pharmaceutically acceptable carrier. 27. A nmethod of

sel ectively activating/stinmulating a-7 nicotinic
receptors in a manmmal wherein such
activation/stinulation has a therapeutic effect,

Cozu{F(w 4RRs AR IS -BTabAMcyeR 2D, l?r[é'pﬂﬁ-lyl]b&b&?ﬁ? Lstaeh&R{l-1,3-
an effective anpunt of a conpound according to any onhe
of thidzal-Pry1)11 H-tndazple bglrofarmaiehod of treating a pati ent

U008, VT PR 2008 Sy .-

thﬂmzbbmyl)elr}gumlamle;tem and/or a condition of menory

and/ C Ltion dnmairnmen i steri

oS AsASEr i SRR otz TRt S BerBm raria methst 13-
acHtzZ6I- NN 107 AR NOBy@Rbfoehale™ 1 to 25. 29 A net hod
accordi ng 'to claim 28, wherei n sai d patient is

su?p-f{E(ﬂS,ﬁ -$-Mathd - Q’@Eﬁ’bﬂ@ﬁ]{o&z Zdﬂmptewllcwhnmé} -5-(5-methyl-1,3-

AR epression, Tourette's syndrone,
a%ﬁlz%%ﬁsl di sggoég Hunti ngton's di sease, Al zheiner's

d| lS-QE(S;EAS)-EMet}BﬁdyS -l pabidyicko[ 2 Atjiwpt-2yticarbbuail pSatetrahydro-2 -
Sclero ai.rment, nenory | oss, cognition

d ey 8- y?)a#t}eé‘i’r}faiz%lﬁlhng"f)fw te, At t ent i )c;n Defi ci tg

HyR]r@s, ﬁWSMet@’lw Qﬁﬁabm%@lo[l\Z e yﬂf:arb&%ﬂ} JSE(%tﬁhydro-ZH-

patient suffering from denentia and/ or anot
c opida-tol)- thmﬂaﬁ@lﬁnry | oss, conprising adni n| st ering

55T S A AL 55 BTPUBaR) 5 IR g o

ofylﬂdaﬁﬁhyl}glf&rphMl&hjzdrﬁﬂ:frjh&fe; ng from menory inpairment

Sk P rhydio %%&gé%v%yﬁmﬁﬁn pgl‘il 153 38R yclo[2.2. 1 hept-2-

PayidafsRpi iSO seAsQe, Huntington's di sease, Pick's
di sease, eut zf el d- Jakob di sease, depression, agin

he gD Haamee heso)-ME(LSENES Hygstls 223 -diseRtatye kL2 Bapt Ly lcarbony) -
M Adih B R BRI & HI Y

5-(Difluoromethoxy)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -

1H-indazole,

6-(Difluoromethoxy)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -

1H-indazole hydroformate,

6-(Difluoromethoxy)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -

1H-indazole,

7-Fluoro-6-methoxy-3-{[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -

1H-indazole hydroformate,

7-Fluoro-6-methoxy-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -

1H-indazole, _
N-(3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -1 H-indazol-5-

yl)cyclopropanecarboxamide hydroformate,
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and/ or cardi ovascul ar di sease conprising adm ni stering
an effective anount of a conpound according to any one

wW@booshed7os 1 to 25. 32. A nethod of treating aPdr/ug2004/042852
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preventing denmentia in an Al zheinmer's patient
conprising adm nistering to the patient a
therapeutically effective anbunt of a conpound
according to any one of clainms 1 to 25 to inhibit the

bi NQBD@(l@f4SﬁB-M&M&l@,§-dﬁ%&lﬁcmﬁ.izdlﬁhéﬂt%g&fﬂ}%ﬁgli} élm%ndfg\%ol-s-

met hod of treating a patient for alco
t r Bgyclograpapeserbertmiges h anti -i nt oxi cation t her apy

L L ) to 1 Ciont L
o B B B S Sk DS B e A Pl
t oyl2darbod4l} -1 H-fadaedltogl)nbs hehbiongata, patient to provide

sev i ot el -Shatcuaor 2. hept2-

exmctapgog?j}cj}y_ﬁq&mﬁ?\rgg adm ni stering to the patient
an’ effective amount of a conpound according to anyone
of N#-dilypgotieneyd)- D {3-565 - methyle?, hrakihzalbicyalefa 2 dgoted-pixarlemiyl]-1 H-

su | ' [ addi ction, pain, jetlag,
o%@éiﬁ@@%{%@}@@g@@@ conprising admnistering to
t he-(pahicestienayl)-Bi-f BEiSknmethglan s azebic wel 6{Q 126D -yl )carbonyl]- 1 H-

ac.cgrdhg%,to any one of claims 1 to 25. 36. A nethod
of MFHQUCTHG " Hroki ng cessation in a patient conprising

adgi(oiqb bﬁﬁleﬂﬁl)tﬁgsﬂﬁéthﬁm,s-aﬁzﬁfiéﬁf&[ﬂQ]W;Hkaﬂion@km-
conpound according to any one of clainms 1°to 25. 37.
meipfer@l-dfantingat i ng a patient suffering fromnild

CORREL ek BHED i D S ER2

asd pertehgld- \-indampSranhiegr t - surgery, cardi ac arrest,

g %%ﬁ{meatﬁﬁ-%t-ﬂzg -%e%iyl-g?g-rgirégabgceyfcioﬂ 5 .3]00’[-2 -yl)carbonyl]-1H-indazol-5-
amine hydroformate,
N,N-Dimethyl-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-
amine,
N,N-Dimethyl-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazol-5-amine hydroformate,
N,N-Dimethyl-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl ]carbonyl } - 1 H-
indazol-5-amine,
N,N-Dimethyl-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazol-6-amine hydroformate,
N,N-Dimethyl-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -1 H-

indazol-6-amine,

N-Cyclopentyl-N'-(3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } - 1 H-

indazol-5-yl)urea hydroformate,

N-Cyclopentyl-N'-(3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1 hept-2-yl]carbonyl } -1 H-

indazol-5-yl)urea,
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from exposure to anesthetic agents, sleep deprivation
i nduced cognitive inpairnent,chronic fatigue syndrone,

wma0s0b3Bpsy, Al DS-rel ated denentia, epil epsy- rBCHUSIH04/042852
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cognitive inpairnent, Down's syndrone, Al coholism

rel ated denentia, drug/substance induced nenory

i mpai rents, Dementia Puglistica (Boxer Syndrone), or
ani mal denmentia conprising adm nistering to the

pani@RlopaatyRM- %t@%etﬁﬁ@%1ﬁ£b1?c@d{ﬁ@@%— f&h?ﬂ 17Rindazol-5-

any one_ of clainms 1 to net hod for eat
Idﬁém@FhW#ﬁﬁmvm@onpr|S|ng adn1n|ster|ng to a nmanmal in

f
e RN S etk s Aoy VB MR egpy Hrindacol 5
f oyl}uregat i ng a pati ent suffering fron1nfﬂnry Cient a
t |n to e patien
Cgﬁ@'rnggﬁgﬁo &h%mggbgég%$ %ﬁg togany one of clainms 1
to 25. 40. A met hod according to claim39, wherein

sai d nmenory airment is due to decreased nicotinic
acetyl Kol i nAeP BRaprubieal gempesitign copprismeretdmgbuid peqonding to any

I SRFBRIMOT 15 LRV hﬁac%fltnfaallg agc%??a%leogan% ondi tion

resulting from dysfunction I'ic acetyl choline
receptor transmission in a mammal conpri sing
ctive ampunt of a

i ni an eff
22%2L§2§er ! Q%plafflﬂé f gqucﬁve 8t1¥ﬂ¢1ng)e gqnﬁlbatlgg it/ Bigotimierecgptors in a
mehitaal wheréin Sudl KA ARIMN stitfuldHoRMBY b thttpetic St 26/PRsing
or condition resulting fromdefective or

nsﬂdf%&t@n%wr?g Fipgdtin peed thereehAn st veermambpf peampaund according

gggy yoTels:ol Im ni stering to the nmanmmal an
effect?ve a%%%%?@% a conmpound according to any one of

claims 1 to 25. 43. A nethod for the treatnent or

prophy |2§.Xi S A met%o&i SR 1%g%rpatc1:gnrt] glll én%% from a psychotic disease, a
neurodegenerative disease involving a dysfunction of the cholinergic system, and/or a
condition of memory and/or cognition impairment, comprising administering to the

patient an effective amount of a compound according to any one of claims 1 to 25.

29. A method according to claim 28, wherein said patient is suffering from
schizophrenia, anxiety, mania, depression, manic depression, Tourette’s syndrome,
Parkinson’s disease, Huntington’s disease, Alzheimer’s disease, Lewy Body Dementia,
Amyotrophic Lateral Sclerosis, memory impairment, memory loss, cognition deficit,

attention deficit, Attention Deficit Hyperactivity Disorder.

30. A method of treating a patient suffering from dementia and/or another
condition with memory loss, comprising administering to the patient an effective amount

of a compound according to any one of claims 1 to 25.

31. A method of treating a patient suffering from memory impairment due to

mild cognitive impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s
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resulting from suppressed nicotinic acetyl choline
receptor transm ssion in a mammal conpri sing

wW@ewsneEsEring to the mammal an effective anouPeT/U82084/042852
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conmpound according to any one of clains 1 to 25.44. A
met hod for the treatnent or prophylaxis of a disease
or condition resulting fromloss of cholinergic
synapses in a manmmal conprising adnministering to the

Me{TEERke, mnﬁlﬁ 6%k UiéSas@anﬂEP% dRRbass, CRUPAINIKRE Geie) Geréssion,
any oné of ai s 25. 45. A method for protectin

neﬁgﬂmnheadﬁradnﬁaw @NS RYPRER; @Pl@kxabi;@l}lltyﬁawl&l@@fangydemen 1a, HIV
ac 3

AR o BRAER S GABRLRE McAIREE o3 iccrve amopt of a
ca:rospmunmﬂamomlﬂmgmgmyonaa&clmrm Igb26lains 1 to 25. 46. A

nmet hod for the treatnent or prophylaxis of a

neur odegenerati ve di sorder by inhibiting the binding

of Ab pepti demethioddf Rékh o RERPHRY Sting d@m@ﬁﬂiﬁ"ﬁ' an Alzheimer's patient
conprising admnistering to sald mammal an effective

areomprisiog admgbsipringie thepasien| afgetapedisyliopféective amaimef 2 compound
t Qacgoqding to any one of claims 1 to 25 to inhibit the binding of an amyloid beta peptide
with nAChRs.

33. A method of treating a patient for alcohol withdrawal or treating a patient
with anti-intoxication therapy comprising administering to the patient an effective

amount of a compound according to any one of claims 1 to 25.

34.. Amethod of treating a patient to provide for neuroprotection against
damage associated with strokes and ischemia and glutamate-induced excitotoxicity
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 25.

35. A method of treating a patient suffering from nicotine addiction, pain,
jetlag, obesity and/or diabetes, comprising administering to the patient an effective

amount of a compound according to any one of claims 1 to 25.

36. A method of inducing smoking cessation in a patient comprising
administering to the patient an effective amount of a compound according to any one of

claims 1 to 25.

37. A method of treating a patient suffering from mild cognitive impairment
(MCT), vascular dementia (VaD), age-associated cognitive decline (AACD), amnesia
associated with open-heart-surgery, cardiac arrest, general anesthesia, memory deficits

from exposure to anesthetic agents, sleep deprivation induced cognitive impairment,
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chronic fatigue syndrome, narcolepsy, AIDS-related dementia, epilepsy-related cognitive
impairment, Down's syndrome, Alcoholism related dementia, drug/substance induced
memory impairments, Dementia Puglistica (Boxer Syndrome), or animal dementia
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 25.

38. A method for treating loss of memory comprising administering to a
mammal in need thereof an effective amount of a compound according to any one of

claims 1 to 25.

39. A method for treating a patient suffering from memory impairment
comprising administering to the patient a compound according to according to any one of

claims 1 to 25.

40. A method according to claim 39, wherein said memory impairment is due

to decreased nicotinic acetylcholine receptor activity.

41, A method for the treatment or prophylaxis of a disease or condition
resulting from dysfunction of nicotinic acetylcholine receptor transmission in a mammal
comprising administering to the mammal an effective amount of a compound according

to any one of claims 1 to 25.

42. A method for the treatment or prophylaxis of a disease or condition
resulting from defective or malfunctioning nicotinic acetylcholine receptors in a mammal
comprising administering to the mammal an effective amount of a compound according

to any one of claims 1 to 25.

43. A method for the treatment or prophylaxis of a disease or condition
resulting from suppressed nicotinic acetylcholine receptor transmission in a mammal
comprising administering to the mammal an effective amount of a compound according

to any one of claims 1 to 25.
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44, A method for the treatment or prophylaxis of a disease or condition
resulting from loss of cholinergic synapses in a mammal comprising administering to the

mammal an effective amount of a compound according to any one of claims 1 to 25.

45. A method for protecting neurons in a mammal from neurotoxicity induced
by activation of a7nACh receptors comprising administering to said mammal an effective

amount of a compound according to any one of claims 1 to 25.

46. A method for the treatment or prophylaxis of a neurodegenerative disorder
by inhibiting the binding of AP peptides to a7nACh receptors in a mammal, comprising
administering to said mammal an effective amount of a compound according to any one

of claims 1 to 25.
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