*159159* | NDOLES, 111-1 NDAZ ; NZI SOXAZOLES,
AND 1, 2- BENZI SOT ES, AND PREPARATI ON AND USES 5

. THEREOF This appli catl \& m e benefit of
application Seri al W\w \ filed Decenber 22,
2003, and applicati on Serl also¥p. 60/ 606, 897, filed
Septenber 3, 2004, the entire disclosure of which is
i ncorporated by reference. 10 FIELD OF THE | NVENTI ON
The present invention relates generally to the field
of ligands for nicotinic acetylcholine receptors
(nAChR), activation of nAChRs, and the treatnent of
di sease conditions associated with defective or

ggiogges %%§%¥r @%% '

JH- i ndazol es, 1, 2-benzi soxaAd]
1, 2- benzi sot hi azol es, whi ch act as ligands for the a7

NAChR sufjy Qspnc%tnhéfﬂ&s Qe BERALH HPLSHEH SCRIPVsINEDE30,891, filed
conpositions ™ conprising such co ounds, and ms H dg 2004, the

of Deeembise?d3003,20 MRERGROSNE! o &SR 870

ar e gfy F}@d{sé’lgﬁfe Hwhi GG SREQpSrak @by kﬁ%en@@ur otransmtter,
acety chol 1 ne: nuscarinic receptors and nicotinic

19eceptors based on the selectivity of action of

nmuscari ne and ni cotipkLy 6FAsHt INeENTIONSCari ni ¢
receptors are G protein coupled receptors. Nicoti.nic

r ecept or Shepresepdifsatian rglates ﬁ@eﬁaijééiﬁg 8%1? 8@“5"‘8?15 ﬁ‘é’ﬁ?@l’c

f amadeyylchiifreddpidry @EHR), ta&ﬁza%l dr@mbm aRE the Gfeatiritsof dlsease
across the nicotinjc ion channels. increases.

al pReRditions assprized withdalioHve FrmAliactoping nﬁg?ﬂ‘%ﬁctsg'lc °fme receptors,
1§ ha@é’b@&al’l}?of\thé Bréint Pathet, his Mveiby reWshﬁ@ﬂdﬂeEcdr@oands for example
variety of ¢ ch nicotinic

o A PR ALERLAE B s
namegst thd o7 dMChRMBibty fé) thelbds aﬂp&pmmntacmﬂmasdsbmposmons
suggested to formt he I, Ni N he channel .

Se q HERRE I SHEHRERP Lt “}ng‘“ﬁ"g t%ll nItCC 30 al pha-7 is

hi ghly conserved during evol ution. The M2 donmin that
| ines the channel ' [ j j guence
2r om chi cken to hﬁéﬂKbgoW§§u’is§Fm§¢ﬂ? e al pha-7

There are two types of receptors for the neurotransmitter, acetylcholine: muscarinic

éﬁ\ilg’USES

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

25  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 (¢.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

30  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

NG R
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receptor, see, e.g., Revah et al. (1991), Nature, 353,
846-849; Galzi et al. (1992), Nature 359, 500-505;
Fucile et al. (2000), PNAS 97(7), 3643-3648; Briggs et
al. (1999), Eur. J. Pharmacol. 366 (2-3), 301-308;
and CGopal akri shnan et al. (1995), Eur. J Pharnmacol.
290(3), 237-246. 5 The nicotinic al pha-7 receptor
channel is expressed in various brain regions and is
bel i eved to be involved in many inportant bi ol ogi cal
processes in the central nervous (CNS),

I Fesetorgsce et o A LRI 5% G146 F4% GBI AL (1992), Nature

r eceps BHGs@: fudie e, '(Z@@) PNAS mt)hmrs@sw BBk bt ﬁnci999) Eur J.
postsynaptlc term nal s and have been szﬂgeste

P o6 (i Pl 0o R Enes S NS S Bt Fharmigcol

t hengh@y 83746i Nt erest to devel op novel conpounds, 10
whi ch act as ligands for the a7 nAChR subtype, for .the
fr eat menfhegrooinis il wetRiAr eHAgRR is xprewsed eI ogions and i

def ggildv¥fio 86 mvalvédm&rah Bl%nﬂlblglﬁé%bﬂoklﬁ)cé%%@hg BirhiRRrvous
receptors. SUWARY THE | NVE his invention

r el AYstssn (I SHdncdydingdengengad memaryc Aicgtiric algha-T gpapnipgs fupfocalized on
t he pah géyn@ﬁglﬁd ﬁ&%&ﬂa@ﬁc teRLIDOAS hife b@én%ﬁ@éeht@&to% Gdvolved in

conpounds co ositrons co ri sin such conpounds
and ToEvIEESyReptG fEamsmisgene J¥is theyefprg of frtsresttocivy gban woKelcpmpounds,

10 HEwhNNENEL @undsTftﬂlethp&’?ﬁzQ@ﬁR édB%E‘ tferHe ﬂré!l%éﬂil %?dlsease conditions
conmpounds of "Fornulas I, |1 A-B

~| ~a3gogiated with ygfgrcnme of Ipalﬁchmo;qglgwcﬂquy acqt.qu:l}ohy@ @cqglqgs 10
" 1111 N

SUMMARY OF THE INVENTION
This invention relates to novel compounds, which act as ligands for the o7
15 nAChHR subtype, methods of preparing such compounds, compositions compnsmg such

compounds and methods of use thereof.

DETAILED DESCRIPTION OF THE INVENTION

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

20
A—B
S XS \
! N () 1 (1)
X\x4/ N ~ 8
H
A—B
X9
10~
X0 ST N
o], ()
X\X12 Y



X X212 (111) Y 2 wherein Ais -CH2-, or Y 5Bis N
R7 Y isOorS; 10 X1 to X4 are each, independently, CH,
CR, or N, wherein at nost one of X1.to X4 is N, X5
to X8 are each, independently, CH CR2, or N, wherein
at nost one of X5 to X8 is N 15 X9 to X12 are each,
i ndependently, CH, CR3, or N, wherein at nost one of
X9 to X12 is N, Rl, R2 and R3 are each,
i ndependently, 20 H C.6-alkyl (e.g., CH3) which is
unsubstituted or substituted one or nore tines by F,
a, Br, I, CN, OH alkoxy having | to 4 carbon atons
(e.g., 3 OCH3), NR4AR5, SH, SR4, SOR4,
C3_8-cycl oal kyl, SO2R4, SO2NR4R5, Ar, Het, or
conbi nations thereof, C2.6-alkenyl which is
unswbereint ut ed or substituted one or nore times by F,
50, Brp |, Ny, Ok al koxy having 1 to 4 carbon atoms
(e.qg., ,

Y

PN

z@z_

m_

Y isOorS;

10 X! to X* are each, independently, CH, CR‘, or N, wherein at most one of X! to X*
is N;

X’ to X8 are each, independently, CH, CR?, or N, wherein at most one of X5 to X8
is N;

15
X° to X'? are each, independently, CH, CR3, or N, wherein at most one of X° to
X2 isN;

R!, R? and R? are each, independently,
20
H,

Ci.s-alkyl (e.g., CH;) 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, C3_8-cycl oal kyl, SO2R4,
SO2NR4R5, Ar, Het, or conbinations thereof,
C2_6-al kynyl which is unsubstituted or substituted one
or nore tinmes by F, 10 d, Br, I, CN, OH, al koxy
having 1 to 4 carbon atons (e.g., OCH3), NR4R5, SH
SR4, SOR4, C3_3-cycloal kyl, SO2R4, S2NRAR5, Ar, Het,
or conbinations thereof, C3. 8- cycl oal kyl which is
unsubstituted or substltuted one or nore tines by 15
F, A, Br, I, CN OH, al koxy having 1 to 4 carbon
atons (e.g. NRARS,, SH , SR4, SOR4 s
unsubst i t ut e@CER), QIRC&GSHa$R<ySOR1S©2Rﬂ¥°1‘E@2’N§% SOANR'R’,

or conb ¢hal ogen (e.g., F, d,
Br I) Cﬁg ?k@%N&Rﬁ%%H SR4, SOR4, 802R4
SO2NR4 R5 NR4SOZ R5, CONRAR5, COOR4, NR4COR5,
NRACOZRS,  NRECONR un.FxFBsthl@lEd oxoéhbshﬁﬁg one o thof¥times by F,
and R5 are ea&ﬁ I N H or
Ar - Cl- 4- alkyﬂ,BﬂeItCN@HAalmgar(leg gto4@F®}1atoms (e.g, OCHj),
G3. 8-cycl oal 0SB, SGKSICOREAMANL, SPLR', SONR'R', Ar, Het, or
CA-s-cycl oal ky aI’ R(e ;) ¢ycl opropyl et hyf) each
of which iscmnbuﬁwns@ﬂ$@% or substituted one or nore
times by F, d, Br, I, OCN OH alkoxy having 1 to 4
carbon atons (e g., OCH3), 5 nonoal kyl am no, '
di al kyl ani no Ch.ealifyny! whish ksnawisited oTaibgitatpd prscarare tigges by F,
1(&2’0' nat | O”Sd*i:ﬁrlegfxlt 9?5%11«3 yHavid® 1@114@Aﬂ§JnkaYdms‘((€g90CH3),

) which isunsu or su bstituted one or, nore
NR'R’, SH, SR*, SOR", C3s-cycloalkyl, SO,R", SO,NR'R’, Ar, Het, or

combinations thereof,

Cs.g-cycloalkyl which is unsubstituted or substituted one or more times by
15 F, Cl, Br, I, CN, OH, alkoxy having 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,

halogen (e.g., F, Cl, Br, 1)

20
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,
25
Het, or
R°0O-;
30 R* and R’ are each independently H or



F, d, Br, I, CN, OH alkoxy having 1 to 4 carbon
atoms (e.g., OCH3), NR4R5, SH, SR4, SOR4,
C3. 8-cycl oal kyl, SO2R4, SO2NR4R5, Ar, Het, or
conbi nati ons thereof, 15 C3.6-al kenyl which is
unsubstituted or substituted one or nore by F, d,
Br, I, CN, OH alkoxy having 1 to 4 carbon atons
(e.g., OCH3), NR4R5, SH, SR4, SCR4, C3.s-cycl oal kyl,
SO02R4, SO02NR4R5, Ar, Het, or conbi nations thereof, 20
C3. 6-al kynyl which is unsubstituted or substituted one
or nore by F, d, Br, I, CN, OH alkoxy having 1 to 4
carbon atons Q\e A-C) Q¥R Het, irg-Bcyl (e SHICHIRE 3 5-5RvIkyl (e.g.,
C3. 8-cycl oal k S02 4
conbi nat i ons ¥¥?&? PIGPY): I @%%@ﬁggl(ﬁﬁ b’(/\’lﬁ‘fpéc??y}[%ethyl) each of
unsubsti t ut edwhichsubsibstituted dr subgtitated dm:roe ntolrdfmﬁesh))yF El, Br, ],
a, Br, I, CN hayin to
(e g, aoe), Onarao Rl o gl B BefLA ™
@&3_8-cycl oal k;ﬂonoaﬂi@ﬂdﬁtﬁno Sﬁﬂd)ﬂ%&ﬁiﬁ (e. gAﬁ;etHyhﬁ’mnd)I Cs.g-cycloalkyl, or
conbi nations ther.e fg -8-cycl oal kyl al kyl which is
unsubstitut ed® %P%%Bgst t8%2d one or nore tines by F,

, I, CN, ()—I al koxy having 1 to 4 carbon atons
(e %} NRARS5, SH, SR4, SOR4, unsubstituted

8 cycl al k§7I ., SO2R4, SO2NR4R5, Ar, Het, or
corrbl nat i ons thereof Ar, or 5 Het; R7is H or 10

[ibstitut ey obis %‘%ﬁ%?gﬁ@ unsu‘ﬁﬁ“‘ 6%158@-?9 one or more by

al koxy havi ngF]ICl Br,4, @40H rallakpmu(ga g 4 C,a.lmh‘a))ms (e.g., OCHj3),
NRARS, or compipmad LNy« §58LQL ; Mdaiyt sORPEONRRS, Ar, Het, or

combinations thereof,

15 Ci6-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., OCHj;), NRR’,
SH, SR*, SOR?, C3g-cycloalkyl, SO,R*, SO,NR*R’, Ar, Het, or

combinations thereof,

20 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., OCHs), NR*R?,
SH, SR*, SOR?, C3.3cycloalkyl, SO,R?, SO,NR'RS, Ar, Het, or

combinations thereof,

25 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 (e.g., OCHj),
NR‘R’, SH, SR*, SOR?, unsubstituted Cs g-cycloalkyl, SO,R*, SO,NR*R’,

Ar, Het, or combinations thereof,

30 Ca.s-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.,



15 Ar is an aryl group containing 6 to 10 carbon atons
which is unsubstituted or substituted one or nore
times by alkyl having 1 to 8 C atons, al koxy having 1
to 8 C atons, halogen (F, d, Br, or I, preferably F

or ), dialkylamno wherein the alkyl portions each
have 1 to 8 C atons, am no, 20 cyano, hydroxyl, nitro,
hal ogenated al kyl having 1 to 8 C atons, hal ogenat ed

al koxy having 1 to 8 C atons, hydroxyal kyl having 2 to

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

al kenyl oxy having 3 to 8 C atons, alkylthio having 1
to 8 C at ons, OBHbEHRER( BHi SR/l SORY imsybstitated 6; 6 yckmuliyis SO.R,
al kyl sul phony 1[0 N B o) oal kyl am no
having 1 to 2%0 kﬁ?gh%%”gﬁg o§+§y gﬁgﬁg wherein the
cycl oal kyl group has 3 to 7 C atons and is optionally
substi t ut ed, g{é}oxy wherein the aryl portion

contains 6 to 10 carbon atoms (e.g., phenyl, naphthyl,

B phenyl) and is optionally substituted, arylthio
wherein the aﬁﬁl portion contains 6 to 10 carbon

atons (e.g., phenyl, naphthyl, biphenyl) and is
optionally 30 substituted, cycloal kyl oxy wherein the
cycloal kgl grggpohas 3 to 7 C atonms and is optionally
substituted, sulfo, sulfonylam no, acylam do (e.g., 6
acetam do), acyloxy (e.g., acetoxy), carboxy,

koxycar bonyg,, . _ i ' '

Berout . and’ Ckre L OB R AR, A BBl P UBRIBBRe or more by
ful ly saturatB&l Bral CNaOHy alsexyhasingd tof cdrbbd stom$(e.g., OCHs),
unsat ur at ed, JGRAHS [ .atonms in which at

l east 1 ring atonﬁ?gggkﬁﬁiga&ggg% atom which is
unsubstituted or substituted one or nore tines by

hal ogen &F, GLy Be3,0r |, preferably For ), aryl
Baving 6 to 10 carbon atons (e.g., phenyl, naphthyl,

i phenyl) and is optionally substituted, aryl alKkyl

havi ng 6At0 1QafAt LS R IRidg th 16 c&b athtf HhitRistAlmtituted or
to 4 carbon 10 atons 'in the al kyl portion, a

het er ocycl i ¢ sybstithied apgioe mofedinfeg by glkylhaving i del8 C atoms, alkoxy
partially satyayiah €% 9C atdihsl Hardler f ¢ Ak eeh1 }?IQEIJB%’Q’F & &9

10 ring atons_in
ialkylamino wherein the alkyl portions each have 1 to 8 C atoms, amino,
20 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
atoms, alkylsulphonyl having 1 to 8 C atoms, monoalkylamino having 1 tb
25 : 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

30 substituted, cycloalkyloxy wherein the cycloalkyl group has 3 to 7 C
atoms and is optionally substituted, sulfo, sulfonylamino, acylamido (e.g.,



which at least 1 ring atomis a N, 0 or S atom al kyl
having 1 to 8 C atons, alkoxy having 1 to 8 C atons,
cyano, trifluoronethyl, nitro, oxo, am no,

nonoal kyl am no having 1 to 8 C atons, dial kyl am no
wherein 15 each al kyl group has 1 to 8 C atons,

al koxycar bonyl , al kyl am nocar bonyl, or conbi nations
t hereof; and pharnaceutically acceptable salts
thereof. 20 According to a further enbodi nent, in
Formulas I, Il, and Ill, R4 and R5 are each

i ndependently H, Ar, Het, or Cl-4-alkyl (e.g., CH3)
whi ch i s unsubsstamidp)casylory Grghstitony),eerboxyn elkoxycambpmyl,

times by F, ’ ; [ lto 4

car bon at orrsgfléc.ylg.ﬁlfn 01:3&3%& ?I%R%g@%ﬁlgm ﬁg{&g

di al kylam no (e.g., diethylamno), C3_8-cycloal kyl or

conbi nat iy@ps R2. re r

NRACCZRS 0 NE%%%@X%&@%EAV %‘;E/? ts fs ﬁﬁ‘ﬁ“&eﬂt Fartidlly satyrated or flly
st rai ght - chai nnsefurdtadakryfrngd-to A ring atbmpinanhich 4t jedstdamgatom is a N,
radi cal havin . r .
Suitabl e al kyP %?%E"S‘% Q‘?‘%‘%La&é'?bﬁé't“%?|°?%§?fﬁt3‘lﬁ]?“p°rrc%°§? times by

i sopropyl, buhslogenlb&LiB 11, prafechblydt ar-()tryl havihgA tk dRgarbon

means al kyl - O, ' ' t [N QVA ' .

pr ef er abl z hagto%g %(L;go ’}hb@é\;@%%é’t%ﬁ%&ylg&dtlg%{éghg{}f&?lmed’
groups i ncl udeylBvhimwing 680 hdsarbonptampan he aryd pprtiopandy] to 4 carbon
igsobut oxy, an?toﬁﬁ? &'tpé'ﬁlfeﬁiégfti%n,%%tego?g%% !%H{:@ AT ciis ful%y saturated,

cyclic, bicyclic or tric IC sa drocarbo
radi cal havi pagudlytsetuBtedar Boly vatabmated, Sud Haablt@10 ring atoms in

vl opentyl " SHRE SIBELHAG PN RLIDH s Bt UB L o C
groups i ncl ud#ompiatkopekavirg 1 to BiCcaparhs fyand,. tOflpeomnsthyl, mitrd, oxo,

bi cycl o[ 3. 1. O] ono o kY L _ ) erein
substituted bJ;H](%&l(wi a%%?%r?ﬁé%ﬁ%%ﬂ%?@ﬁ%ﬁ%%@%h

2ni no, nonoal fegh alisylizerundies hip 81C etoms, abieoximarboayloahksylaminocarbonyl,

and/ or di al kyy%agibRatdhs WP afch al kyl group has 1
to 4 carbon atons. Cycloal kylal kyl refers to

cycl oal kyl -al kyl radicals in which the cycl oal kyl and

15 al kyl phehhlAfSIGEE hibiaGEonARREe W th previous
di scussi ons. Suitable exanples I nclude
20 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., CH;) 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), monoalkylamino, dialkylamino (e.g., diethylamino), C;.scycloalkyl or
combinations thereof, and R', R?, and R? are not NR*CO,R® or NR‘CONR*R®.
25
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 opropyl met hyl and cycl opentyl methyl. Aryl, as a
group or substituent per se or as part of a group or
substituent, refers to an aromatic carbocyclic

radi cal containing 6 to 10 carbon atons, unless
indicated 20 otherw se. Suitable aryl groups include
phenyl , napthyl and bi phenyl. Substituted aryl groups
i ncl ude the above-described aryl groups which are
substituted one or nore tinmes by hal ogen, alkyl,

hydr oxy, al koxy, nitro, mnethyl enedi oxy, ethyl enedi oxy,
am no, al kyl am no, di al kyl am no, hydroxyal kyl ,

hydr oxy alAdlsxey, meas dloyh0- goopanin, wiachythe alkﬂlplomowpaaféiwlyhas 1to 4

al ky I L sul phon

and ég‘éﬂ)}h%tonﬂ lﬁ}ﬁtacb&'e a‘flgrépél’ PS mclﬁ;.{de% 2 %@?x %r]o%qxé/ 1§%propoxy,
an alsghutoa&b',l@pﬂsarcafmtml in which the aryl and al kyl
portions are in accordance with the previous

descri ptions. Suitable exanples include benzyl, 1-

Phenet hyCyclRalsylemandadycliphengicap quyclﬁrfbaﬂﬂmﬁdyﬂydrocarbon rad1ca1

phe I O al

B yi A gt o 8 Gt b IR0 B0k el i, etobuty,
ac c cvelapentylvend hyqlddexydr Dtfrer suitelsle cjqidallongobpsAncludaubiegehsl,
exa | uor obenzyl . 8
Fbterggég%Pgﬁé?guggqi %Eﬁﬁ%ﬁg(?urated, partially
saturated and fully unsaturated heterocyclic groups

fhavi ng o r t ot al u

to 10 ri Ege c%t o#§)i \%&P?%ant g‘fsné%ﬁeda% € Hf)ﬁ’e nl ‘ﬂﬁ‘”‘y’ gydmxyl
at ofgRos mepoadlkyl@nioe h&Ying bim 4 Earefmernahd, ymd/bﬂ'lﬁalﬁlyammo in which each
het g p 6hd Fasq", s 1 to 3 hetero-ring atomns

sel e éé J1‘”5r om N twgar%}:pd&%wa table saturated and

partlally saturated heterocyclic groups include, but

are not f
t et rah Iy dlr: oﬂ}aﬁlg}ﬁay}ﬁﬁ reé%frg{rJﬁ%gm‘@'aﬁ‘ygf%g? s & Wi the cycloalkyl and

@A AORANS akedn preetdarngwith preyiouadobussighs. Sntlalldexainpkeeinclude

Sui t fEh&hAahyl BHAHA cl ude but are not limted
t()f%ﬁ%ﬁ% thlgny ¥e ?rroﬁ§1?'pyrazolyl, i m dazol yl ,

pyridyl, pyr|n1d|nyl i ndol yl', quinolinyl, 10
| SOQUI NoA, DYk a ghAB R Qﬁgﬁtgé ggér sgsp'astp% | '6§%“8 Ok WStituent, refers to

exanpl es of SUIta eter
2- qth ﬁgﬂmaﬁwcarb_pcg:hggn@mh@ntain;ngZétthl Bhybrbon atoms, unless indicated

28- bemg Rkl %Mhbl p J‘ﬁfé}é
> 3odihydr ot beé nzogl%agslt’ll)g 9&) %)bn?p%yilaxﬁg?¥ 1 Substituted aryl
3- qgrom lpﬁyqle thqal@gypﬁgqcrlhgd aryl gtq>14>s Iyénichcalé mb&itutﬁd yhe or more times
3-1i r en ra
e ﬂ}dgﬁ ;)Fe@ m@_;l %léﬁljg’é}k eaglﬁc}])%/ %ltP égtﬁéleneg xy, ethylenedloxy, amino,
6- celarmAy | dlaISyl@@mzofhudmmlkylz hyoonyilitanol cdbyly, dyano, acyl,
alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, and acyloxy (e.g.,

25  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
30  alsois an arylalkyl radical in which the aryl portion is in accordance with the prior
description of Ar. Suitable examples include benzyl and fluorobenzyl.



15 pyrazolyl, and 3-carbazolyl. Substituted
heterocyclic groups refer to the heterocyclic groups
descri bed above, which are substituted in one or nore
pl aces by, for exanple, hal ogen, aryl, alkyl, alkoxy,
cyano, trifluoronethyl, nitro, oxo, am no, alkylam no,
and di al kyl am no. 20 Radicals that are substituted one
or nore tines preferably have 1 to 3 substituents,
especially 1 or 2 substituents of the exenplified
substituents. Hal ogenated radicals such as

hal ogenated al kyls are preferably fluorinated and

i nclude perhal o radicals such as trifluoromethyl. 9

In the c ound of Forpul a | r ef er abl
CR6, RSP RICRS 1 R (RS Repisly gpiafed iy vosaturated
Whi Chetérscydhis gﬂa&pg liavingbne twdLp Shrké HhgOanies Gtal number of 5 to 10 ring

2-thi |, 3: thi |, t hyl t hi

AT T O ERPA T DR

\é\ﬁllf Clibtérﬁcyblllitggrbﬁgt ¢dntiirgd t|0l3 lﬁtehsﬁngt Mé@ﬂsde@te@ fsrc])rr|2N¥ Ofa)vléli S. Suitable
u nd, nme ur uch a ur ..

phenifﬁ”%ﬂa EQ{V ﬁ"ﬁ%‘%ﬁe? 3“?@5?%??’ s%é‘é?fl ’ngé‘“dyb(“é 2. ?ém) limited to

1;r| ]lc.llotreﬁm&il?ﬁlra@;.l abtrahgdrdthiehily p}hﬁﬂh&@% |p2ﬁﬁdmyl p1perazmyl morpholinyl,
uoropne uc n

i aeoag e e, AR HIE et TGRS P S e to fury,

and tRiea; rEibid,) bz ylimdafm;alz quMHyIS Lifyﬁnﬂﬁnﬁ mdolyl qumolmyl

g(?( g_zlgﬁ!)%%}fa}l%}q %)p%# X@}'lsgn%?_gle ﬁ%%%ﬂi%y ﬁftﬁtable nheterocychc

For ngtbwaps) dre 2aﬁm|onn3prlef “benabdiyxyt, 2 @aﬁyl L-bénzoRiranyt, RitRAydthiophenyl,

whi ¢ IS ted or st t.uted o PP -
2t it iR SRR et drored, diinetin f-auinoliny,
met hiy4- ))dﬁbdzmhngaln -Gayid 32md@=1 mtplyublgt, |(13 e—ﬂ)ﬂ—BenchptyfayiM yhi iadolyl, 1,5-
i s unsubst.itu or. s titute

3t PR o hOTH N y b oatiiiess | S PRty YHaiidoleat, 3
or piymzyllyl \mibharbazolyhsubst ituted or substituted (e.g.,

fl uorophenyl such as 3-fluorophenyl and 4- 15

fl uorophenyl, and net hoxyphenyl such 4-net hoxyphenyl).

In the ¢ Snﬁwitm@ﬂshet}:focﬁdrcrg:duas tefdr to tR8héteropycht gﬂ‘o&ﬁﬁ c}bsdﬁbed above,

! f
g%g \%gghos %Iirbg tewone'(_)'rmoretphap ?seo e ab glepg?logen %'}//1 alkyl, alkoxy,

cy cloypentrifluprometiyh pnmp(y;tomahﬂny,l alkymmmy bnd dislkPsminet hyl .
is preferably nethyl, ethyl, CF3, CHF2, cyclopentyl
or cycl opropyl net hyl .
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.



R7 is preferably H nethyl, or ethyl. 25 In the
conpounds of Fornmulas I, Il, and IIl, Ais preferably
-CO. Also, in the conmpounds of Fornulas I, Il, and
[1l, mis preferably 1 or 2. 30 10 Ar is preferably
phenyl which is unsubstituted or substituted (e.g.,
fluorophenyl such as 3-fluorophenyl and

4-fl uorophenyl, and met hoxyphenyl such

4- met hoxyphenyl ). Het is preferably thienyl which is
unsubstituted or substituted (e.g., 2-thienyl, 3- 5

t hi enyl, and net hyl t hi enyl such as 2-(4- nethyl)thlenyl
and 2-(5- Inﬁierwtnpomdenwomulaﬁ R tis yrkferatyi I IOR’SNR'R®, NR“CORS

gﬂéuﬁrrg:dﬁéﬁé‘ y(?IE 3B ?Lﬁéng \gfu?lgls ggsut%fﬁﬂh]‘tf? grusr P%tl’tut?d -thlenyl, 3-
For n‘(h!imyll andgeethylthfenil sud;h)as)ZéK4+n3tlpd)ﬂﬁmyhiﬂd)2 (C'iHnﬂhyl)’.ﬂanyl), furyl

" SR by R Ryt 49, 5 RS Gl B2
p¥ ef aﬁﬂiﬂ[)fyfyﬁl-phmyl v@REh is Anspbstitlitetigpr substtucdrig. uﬂﬁbrqﬂﬁeﬁl tsuch as 3-
of tﬁll?ong e%:lk ﬂ%loro enenﬁgpmeﬂl%gﬁph%rﬁyl IS:l(l) Ii}rﬂume%}?ioxyphenyi th1azoly1 such

3 (;;emg;mﬁ, Hﬁmwambmmvlo{nﬁl 25 chétlep)thidzopl ooty whd-ok 2-

g- Lgﬁﬁﬁa@ﬁ{@&g hgf Aasg‘a Bt cycl B%rényé agd 3,6-dihydro-pyran-4-y).

] hept - 2-yl ] carbonyl} -1, 2-benzi sot hi azol e

hyig)Of gr %%hﬁ’ﬁ?rﬁg?u&hsé%fgg ula IICE( lf Ere&er?ly H, ORS, CF;, Br, thienyl which
] he pis ugsubdtinger dyenlystijuted Xe. 2 b@nmyﬁ Gtthuemja,(ﬁné metl3Athignyl such as 2-(4-

( 1%1 {/@E?ﬁ%in gﬁztjngthg t?%?}lﬁ*, ﬁx'glrv@lﬁ% is 811 u};stmﬁfl or substituted (e.g.,
1 H- | 2}1@1@@0’1 afethybftyd sucB as 7-(-fnéthyl)furyl), or phenyl which is
S 4 SUbS UOropne: UC Ooro
keﬁ%n lg) ngg}r%osﬁt 59&&?% ??ﬂi% 1rzsorrli'le P‘)l %Eﬂlaaazol e
dribeephenyk andmghormhay] (u];h 4-methoxyphenyl)
S, 4S) -2, 5-di azabicycl o[ 2. 2.1 ] kept - 2- ylcarbonyl] 1
H-|ndazole hydr ochl ori de, 25
5- Met hoxJn the ¢dnipognds)f Formmd By R 3 plefetilsly & cyojapradyB 02 ORY.
hept - 2-yl ] car bonyl }- 1H

R*is preferably H or methyl, and R’ is preferably H, methyl, cycloprépyl,
20  cyclopentyl, cyclopropylmethyl, propyl, or Ar-methyl.

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

25
In the compounds of Formulas I, 1I, and III, A is preferably -CO-. Also, in the

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

30

10



i ndazol e hydroformate, 6-Bronp-3-[(1

S,4S)-2,5-di azabicyclo[2.2.1

] hept - 2-yl carbonyl ] - 1H i ndazol e hydrochl ori de,

6- Et hoxy-3- { [(1S, 4S)-5-nethyl-2,5-di azabicyclo[2.2.1

] kept - 2-yl Jcarbonyl } -1,2- 30 benzisothi azol e

hydrof ormate, 11 6-Methoxy-3 - { [(1

S, 45) - 5-net hyl - 2, 5-di azabi cyclo[2.2. 1

] hept - 2-yl ] carbonyl }-1,2- benzisothiazol e

hydr of or mat e, 6- Met hoxy- 3-

{[(1S,4S)-5-net hyl -2, 5-di azabicyclo[2.2.1

] hept - 2- yAijic prefeoabiy pheriy] Muchesrmisuhstxhtedmokwstitﬁted (e.g., fluorophenyl

7- Met h X - \ 3 az ycI 1

nept P93 T B SO, Gk SRR b PRt

3- {[(1 S, 4S) - 5- Met hyl - 2, 5- dlazablcyclo[Z 2 1

]hg g Pto f gr )'i-lk%( ?s%rrggpl%l&' }%Ty?wfuch }s%s?u% t&tglte&' or su sqgu%ezac? &e.eg., 2-thienyl, 3-

S} 4 ShiedylMetdmydthy2thisnylisacheds 26y otetyD)tH2eny] and 2-(5-methyl)thienyl), or furyl

]ZLrIJI-elpﬁ %fzx %’s:ulél&%&g&tg% Lr s}.lbs}u?uténé( ge terXryI % f[ul} GhY ml:thyl%u.ryl such as 2-(5-
(ISnﬁ@@ﬁkathyl 2, 5-di azabicyclo[2.2.1

]hept 2-yl]carbonyl } -5- (5 met hyl - 2-t hi enyl ) -

1H i ndazol e hydr of ormat e, {[(1

S, 4S) - 5- NeForpduld, &achl Dﬁthl)éys:ﬁre{e&bB/ QH or CR'. In Formula II, each of X*

L(h dr OP@ 1%’%%&1%5@!8&1’ éR‘ ?n E erﬂl}{a 11, each nfi 28 |}92 are preferably CH or

3- {[CK 4S) 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl} -(2-thienyl)-1H indazol e hydroformate, 3-

{[(1 S, 4S)-5-Methyl-2,5-diazabicyclo[2.2.1

] hept - 2- y’iC]:@é'mg mweyttO}mpOGmX Bpechofghg/inyertibh, thexcbagoluglds of Formulas I,
hydrehel e%ted% %?(

S, 4§L 16¥ I azabi cyclo[2.2.1 ]Jhept-2-yl]

ar E{W 35)- szmhlyll&llhmt@rma)bonﬂlﬂ}llﬂmdandlahmdlrechlonde

gy 2 rsj):’(@fﬂ‘%? Méﬁzylb[sg(?l%zzabxb?'clo gIZOl[]EePtZ-?-XI]carbonyl} -1,2-benzisothiazole
]hedv@QﬁWh?@arbonyl } -6-(5-nethyl-2-furyl)-
1H 1 N epzsl s s AR AL dBkBicyclo[2 2.1 hept-2-yl]carbonyl} -1,2-benzisothiazole,

3-{[(15,48)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl} -5-(trifluoromethoxy)-

20  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-[(15,45)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1 H-indazole
hydrochloride,

25  5-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl Jcarbonyl } - 1H-
indazole hydroformate,
6-Bromo-3-[(15,45)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-indazole
hydrochloride,
6-Ethoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1,2-

30  benzisothiazole hydroformate,

11



3- {[(1 S,4S)-5-Methyl-2,5-diazabicyclo[2.2.1

] hept - 2-yl ] carbonyl} -6-(5-nethyl-2-thienyl)-

1H i ndazol e hydrofornmate, 25

5-(2-Furyl)-3-{[ (1S, 4S) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2.
1] hept - 2-yl ] carbonyl } - 1H i ndazol e hydrof or mat e,
5-(3-Fl uorophenyl)-3 - { [(1

S, 45) - 5-net hyl - 2, 5-di azabi cyclo[2.2.1

] hept - 2-yl ] carbonyl }- 1H i ndazol e hydrof or mat e,

5- (4- Fl uorophenyl)-3 -f [(1

S, 4S)-5-net hyl -2, 5-di azabi cyclo[2.2.1

] ke p6-Mbthdxl-Gaf] (1 64)-3-methBiR , I-Hiazabityzlo[2e2. Hireht-3f yblcarhorgy] } - 1,2-

5- (44 h 1
S, SfSS’ M% Q\‘E{%ﬁ? E’ﬁ%%f&g%ang( cyclo
[ 2. 26- Mdmmpy-szm 19]46)as rethyl-3,5-diadaHidynld (22201 Jeept-) e}l Jodrbonyht- £,2-

6- (2 Fur [(1 S,4S)-5-nethyl -2, 5
- di azé’ﬁlsgtwafo:ie 2.2.1 ] hept-2-yl] carbonyl } -1 H

[ ﬁda?M@hdxyﬁr{MlSﬂﬂ)ai meth§l-55-03z4binyylb|)2- 23 hdpt-2-yl]carbonyl}-1, 2
th di_azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon
S%ﬂ gﬁ% a%{%?ydr%?f&]r gf ormate, 3- {[(1
S 4S)“{ EIHS’){;SI-MchyISZ- ﬁ&a@by@y{@ﬁd{]&pﬂ2 4]carbonyl}-5-(2-thienyl)-1H-

] kep a%K/E}{yg‘% -1Hindazole, 3- {[(1

S, 48'{)[1 ’5 d| azabicyclo[2.2.1

] hep? MWM){S&M%VM %—dlaaabiewcrlo{ddzldiheet-ﬂyu@hrm}r} Aatdenetid-2-thienyl)-
{[ - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]

g%r bgﬁﬁﬁg’éﬁ %yg%{)n en yi ) 1H i ndazol e hydrof or mat e,

5- ( B3-Fu(kS49~53Methyl-Z,§- (11azab1cyclo[2.2.1]hept-2—y1]carbonyl}-5-(5-methy1-2-thjeny1)-

S 4 A7 i azabicyclo[2.2.1

] heaﬁ% y f"h%?ldf)onﬂriiz%-I H indazol e hydrof ormate,

5- Br il B4S)$- l‘fléﬂ.l_ylg,,ﬂﬁ)lzaswwé@[hﬂllilﬁep62-gﬂ]<azlainyk}3&plm[1)’a 1Z{-ihdazole

1 heplyadseyldagar bonyl } - 1H-i ndazol e, 15 and
har rraceutl cal | g}daccept abl e salts thereof. According

o &-déhptirdebyldetdiegabicyrio[2 Av dhepi-Dullcartiveyld eniBabinatd)-1H-
of Flg(wye gdxbformitf: and I'll are selected from 20
3-(2,5-D azabicycl’o[ 2. 2. 2] oct - 2-yl carbonyl ) -6-(1, 3-thi
az oI 3— H(8A9) b 1Methd 2odiazabinyadie[22 i [bepi-2el|carbonyl} -6-(3-thienyl)- 1 H-

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

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

25 5-(2-Furyl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydroformate,
5-(3-Fluorophenyl)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yljcarbonyl } -
1H-indazole hydroformate,
5-(4-Fluorophenyl)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1 hept-2-ylJcarbonyl} -

30  1H-indazole hydroformate,

e
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3 -(2, 5-D azabicyclo [2.2.2] oct-2-y| car bonyl )-6-(1,
3 -thiazol-2-yl)- | Hindazol e, -[ (1 S,49)-2,

5-Di azabicyclo [2.2.1 ] hept-2- yIc arbonyl] -1

H i ndazol e,

[
-(2,5-Di azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 1H i ndazol
hydr ochl ori de, 25

-(2,5-Di azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 1H i ndazol

’-[ (5- Met hyl -2, 5-di azabi cycl of 2. 2. 2] oct - 2-y| ) car bonyl ]
-1H i ndazol e hydroformate, 3-[(5-Methyl -
5- di SdaMethgeyphpidl)23- Z[Ilm*SﬁnejﬁﬂaﬁFdimykﬂ'c{d[HQll[[tda@ﬁllbfﬁcarbonyl}-

3- [(%-I'\/%ﬁ élk?} di zab| cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]

-1 Hindazole hydroformate, 30
3- [ (5€th43 (1548 f*;tﬁflhbl_'f&&gmkﬂ)l@cﬁIngl]??atws)lpaﬂbbmwl{
- 6- i ndazol e -
S 4 aqoz #@E’P’ﬁ’??”ﬁ‘ tBydl azabi cyclo[2.2.1
]{ ((apd (32th}/1])-ea{l[(06,l4yj S-mSe{hlgM Bl-digzalilcejlploflzg g]htipt-Z -yl]carbonyl}-1H-
i azabi cycl o
]h eplfldafs%flh]y%rwf %S/’I -5-(1, 3- t%l azol -2-yl) -

H | ZddzSH.D- SIﬁEtHyldﬁi)dxmbekaﬂQ 2{1[Kept-2-yl]carbonyl}-1H-indazole,

Phact B e SRR RS B RR Tesspanyi) 1 Hrindazole

1H- |}r}da>;fmhmte 5

car boi@‘?@ S%I\{Fﬂ %%a%ff S‘[?%g %?éy[]‘?rg ]f'%}?%&t-t}uen% ]IH‘

S, 45)1ddielh’thydhyforﬂat5, di azabi cycl o[2.2.1

T A B O R s o S REA S i

]kepbdaEelyh}/drafohnaty,l} - 5- (4 rret hyI 2-thienyl)- 10

si]g ZO| f—ﬁ@% %S)—%-rééﬂ%‘l)% a2b5|-c%:1'§1/z(a:1 ic réo[% Zf]hept 2-yl]carbonyl}-1H-indazole,

!5nepmd pharirheeatitadiy b deptalle §abts thetdofi| - 2- t hi enyl ) -

1H i ndazole, 3-f [(1

S, 4S) - 5-Met hyl - 2, 5-di azabi cyclo[2.2.1

] hept - 2-yl]carbonyl} -5-(trifluoronethoxy)-

1H i ndazq| .

3 ([ (16, et pgmegund R e

car Hbmdll}lﬁgmwytfrohﬂ'-l-i ndazol e, - (1

Fropt o BOREI Poagr nsﬁ%%a%-téww)z g o

hydrhyﬂmchrtam
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1 H-indazole,
3-[(15,4S5)-2,5-Diazabicyclo{2.2.1]hept-2-ylcarbonyl]-1H-indazole,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1 H-indazole hydrochloride,

25  3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1H-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-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -1 H-indazole,

|_\
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3- { [(1 S,4S)-5-Methyl -2, 5-diazabicyclo[2.2.1

] hept - 2-yl ] carbonyl} -6-(1, 3-oxazol -2-yl)- '

1H i ndazol e, 20

3-{[ (1S, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]

carbonyl }-6-(1, 3-thiazol -2-yl)- 1H i ndazole

hydroformate, 3- { [(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cyclo[2.2.1

] kept - 2-yl ] carbonyl} -6-(1,3-thiazol-2-yl)-

1H i ndazole, 3- { [(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cyclo[2.2.1

] hepB—{Kl.S;‘IS_D{SdVII:tmeI J-diagzbicelo[Ri2dilydpy-2-Y1]bdrbddiyl Hr- (a3 thiiazpl-2-y1)-
| -2, 5-diazabicyclo[2.2.1

]hep éf#cgdg()fg&a%y 6- (3 thienyl)-1H indazole, 3-

{ [ ( 1B5{U5),49-5Nttthyll2, RdiszatlicadeBi2dytedpb -2t @arionyl} -5-(1,3-thiazol-2-yl)-

] kep{ 2- dx%ollcar bonyl } -6-(4-nethyl-1,3- thiazol-2-yl)-

1Hi ndazo e’ hydrof ormate, 30

B{[% IISSI&%))—SB\IIMHIIW dizabicgicle(2 ANy t2-g| @t} He (- thizayl)-I -

car bﬁg %e 6- (4-nethyl -1, 3- thiazol-2-yl)-1H i ndazol e,

14 3- % {1 S, 4S)-5-Methyl -2,5-diazabicyclo[2.2.1

] hep3-{[FLSH4-5dethdrtyd-dipzabBydld2 2 tept-2-21 ¢anbopmb} - 3-€3-thienyl)-1 H-

H i 8%5%:9& 3- {[(1
) 4§§1- -Met hyl - 2, 5-di azabi cycl o[ 2. 2.1
] kepi-{R1SA4S) S avidsyiyp, 3-diaBbicHelof@2Htept2-cat tringl} ef-(42mythyl-2-thienyl)-

%d—k ﬁg@g ., hydroformate, 5
{I[ - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]

car bbl{lﬂns}W(Meﬂm{Ztﬁj&amb@yclw[hﬂ.l%pl%-&l—]galrt)on&l}H—{Sm’lahleZ-thienyl)-
%1 L;[O S, 4S) - 5- Met hyl - 2, 5-di azabi cyclo[2.2.1
het tar bony I -6-(5-met hyl -2-furyl) -
H |hﬁélzfgﬂ&S-l\@eth){l{Z(S}_dmzabicyclo[Z 2.1]hept-2-yl]carbonyl}-5-(trifluoromethoxy)-

]
I
S, 45‘1)[77;-}1 I‘\%l -cliazabicyclo[2.2.1

carbon I5} -6-(5-nmethyl -2-thienyl)- 10
|3n{{élz.%l| 5- I\@.th){l 2[ (d[angmgjo[g2wmemﬂ -ylJcarbonyl}-5-phenyl-1H-indazole,
5-di I
5 (?g[?lg*atth M’Jt |1+§ 5&9%%%9%]@%?._11h%€filj-ﬂz%}zb8%1g}-6-(1,3-oxazol-2-yl)-
hy drldf-@dsa yd@forx{np 1

]Sh‘elgstl{ gxsm g%U%eE%}] ?/Idelﬁéﬁ%&&f?gﬁ{/h%?%%-%lﬁarbonyl}-6-(1,3-oxazol-2-yl)-

20 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-6-(1,3-thiazol-2-y1)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -6-(1,3-thiazol-2-yl)-
1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yljcarbonyl } -6-(2-thienyl)-1H-

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

30 3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole,

14



pyran-4-yl)-1Hi ndazole, 15 3-

{[ (15, 45)-5-Met hyl -2, 5-di azabicyclo[2.2.1

] kept - 2-yl ] carbonyl }-6-(trifl uoronethoxy)- 1Hindazole
hydrof ormate, 3- {[(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cycl 0[2. 2.1

] kept-2-yl]carbonyl} -6-(trifluoronethoxy)-

1H i ndazol e, 3-f

[(IS, 4S)-5-Methyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car
bonyl} -6-(trifluoronmethyl)- 20 1Hindazole, 3- {[(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cyclo[2.2.1

] hep3<{R1 8,49 Savbtbylyd, 3-diaZab{dyelbf2l Ligheprre tyticacynyl} -6-(4-methyl-2-thienyl)-
1Hipdazol e hydroformate, 3- {[(1 S, 45)-5-Methyl-2,

5-di aza |cyCI 0[2.2.1 ] hept-2-yl]carbonyl }

- 7 (3414, QIY)Jdevtmhﬂ@(Wazdeycln[d&ﬂh@t-Z-&ﬁcarbonyl}-6-(5-methyl-1 ,3-

t hyl -2, 5-di bi | of 2. 2.
e T
gs <(:| _33 H(Ub‘f&)ﬁﬁﬁetwl)z Sila?aﬁlc&(ld[ZZS, 1|41]&)pt 5-ylgedrb‘r|;d}y}}26—(5-methyl-1,3-
-al ept car bon -
1Hin azo%c})ﬁ: @"{% ‘éeuryl) g {[{1 y

S, 4S)-{RLSED)yMetRylS, ialdlazahiwdy[alm[]l?epﬂz y]]mmnyz-&(s}mahjdwmryl)
yl} f-lgfdagb? i ndazol e, 15 (4- Fl uorophenyl )-3- {[(
S4S ﬁﬁl-25d|azab|cyclo[221

]h ((e pi- {[21&4nspéd‘ﬁttbﬁ|32l),5—<}iazabf{bﬁlb[ﬂ @aidpe?-yl]carbonyl }-6-(5-methyl-2-thienyl)-
phenyl)-3 - 1

gy A‘Sﬁ/@td%ﬁ -2,5-di azabicyclo[2.2.1

ke p-{[P154S)-6 ﬁMdgjh)yi;ZI, S}dlaz.‘bbicydo{aﬂil]l&pt E-yl]carbonyl} -6-(tetrahydro-2H-

45) 5- et hyl - 5-di azabi cyc
o[ %Anﬁgﬁzﬁ%’l’g&%lf ﬁ%fir% - 1H i ndazol e
y driof[OrSsh-6- Mﬁh)(lﬁyﬁcdlmablnycycb[@i}l)lheﬁt—}&l]carbonyl} -6-(tetrahydro-2H-
(1%{1 ﬁ)qrgt g 5-di azabicyclo[2.2.1 ] kept-2-yl]
arbonyl }" = 1H1 hdazol e, 5-(Cycl opropyl et hoxy)-3 -
[ ( B- B1685)-6-Mashyih|5-dazBbidy el 2Bil fhept- D Reathobyl} Kefpifidromdhoxy)-
I

1 a7 Ranyle h}yalq,ﬁ-r}ngtgazol e hydrof ormate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl}-6-(trifluoromethoxy)-
1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Ibept-2-yl]carbonyl} -6-(trifluoromethyl)-

20  1H-indazole,

3-{[(1§,4S)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl}-7-(trifluoromethoxy)-
"1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-ylJcarbonyl} -7-(trifluoromethoxy)-
1H-indazole,

25 5-(2—Fury1)-3-{[(1S,4S)—5-methy1-2,5-diazabicyclo[2.2.l]hept-2-y1]carbony1}—lH-

indazole,

5-(3-Fluorophenyl)-3- {[(15,4S)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-y1]carbonyl}

1H-indazole,

5-(3-Furyl)-3-{[( 15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1 H-
30 indazole,

]
5-
|
h
[
Cc
'
y
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5- (Cycl opropyl nethoxy)-3 - { [(1 S,4S)-5 -nethyl -

-di azabicyclo [2.2. 1 Jhept-2- yl] ¢ arbonyl } -1

H i ndazo | e,

5- Arni no- 3-[ (5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl)
carbonyl]-1 Hindazole, 5-Amno-3- {

[ (1S, 4S)-5-net hyl -2, 5-di azabi cycl o[ 2.2.1

] hept - 2-yl ] carbonyl } -6-(1,3 - 15

t hi azol -2-yl)-1Hindazole, 5-Bronpo-3 -[(1 S, 4S)-2,
5-diazab i cyclo [2.2.1 ] hept-2-ylcarbonyl] -1

H i ndazole, 5-Hydroxy-3 - { [(1

S, 4Sy~(4FhwetopldnyD-35{(S48pbmethyl-2f-Ria2abicyclo[2.2.1Thept-2-yl}carbonyl} -
] hep arbonyl} -6-(1, 3-

t hi aﬁz}gﬁm%%}%) -1H i ndazol e, 5-Methoxy-3 -[ (5-nethyl-2,

5- di &ftabethpsynbeiy?)-2 {[215,4850-50-n2ethpll- R Sadilzabiayd!q[2 21 hept-2-yl]carbonyl} -

H-| ngfg;%a 20 hydr of or mat e,
azdbi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 5- net hoxy-

5—|. [ ﬁ(@wbjpenthlydy)éc H(1Sr4Spe-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -

H—| né‘B ?cﬁ Q}Ldgé/t%gta%xyz/ g] oft : (21yl car bonyl ) - 5- met hoxy-

S 45 (@leﬂylbx)@ B AISAZ pbehy]-Bf Aid2alicyclo[2.2.1]hept-2-yl]carbonyl } -
] kepf g@r bonyl} -1 H indazole hydroformte, 25

5- l\/bt oxy {[(1S,.45) - 5- met hyl - 2, 5-di azabi cycl o[ 2. 2. 1]
hept 3-Cyglopomylbethpiy)-3E H(1S 408 noitey] -2 5-dizzebidyfd [ 23 hepf-2-1

4 lo [2.2.1
foh 3)1]c ﬂoﬂﬁlf‘ﬁngdé?lghédﬁ{g ngagol[ 2
6- ( 35 Glyummvmequwyfr é[ﬁlsméyls Jmeghyl-R,5-diazabicyclo[2.2. 1]hept-2-

| 5-d b lo[2.2.1 Jkept-2- 30
i) uftboy f’fﬁﬁ“!ﬁﬁ‘ﬁazm hydrotor e 16

( $-4mbjordy MQM@@F@WWGXﬁM[Z 32]bl92-yl)carbony1] 1H-indazole,
4%1;\5111{3‘% i[)(iS%‘)g R %'{g&%&;é’%?ol[?F;I]%;E‘@%yugarbo\é'yl]}é(l,s-

bonyl H 1 hdazo

.
(13111&@125’1)113(@?2@8,5 d| azabicyclo[2.2.1
he L i . '
o (B Bper G S M ooty
| o[ Z-Bydrogydpi(l 15}:@Q§hmmgzab11y¢l¢[addilwbe2-yl]carbonyl} -6-(1,3-
hydrtggﬂ,q 51311) Hﬁl Qé&’&' opentyloxy)-3- f [(1
S, 4S5) - 5-met’h di azabicyclo [2.2.1
] he Mgthy}m- \El(ﬁt;mﬂwl -R.5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole

20  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-{[(185,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yljcarbonyl}-1H-
indazole hydroformate,
25 5-Methoxy-3-{[(185,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl}-1H-
indazole,
6-(2-Furyl)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-y] carbonyl}-1H-
indazolc,
6-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(15,4S)-5-methyl-2,5-diazabic yclof[2.2.1]hept-2-
30  yl]carbonyl}-1H-indazole hydroformate,

6-
S,
a
I
]
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1H i ndazol e, 6-Cyclopropyl-3 - { [(1

S, 4S) - 5-net hyl -2, 5-di azabi cyclo[2.2.1

] hept - 2-yl ] carbonyl }-1,2- 10 benzi sot hi azol e
hydr of ormat e, 6- Cycl opropyl-3- {[(1

S, 4S) - 5- et hyl - 2, 5-di azabi cycl 0[2. 2.1

] kept-2-yl]carbonyl } -1,2- benzisothiazol e,

6- Et hoxy-3- {[(1 S, 4S)-5-nethyl-2,5-diazabicyclo[2.2.1

] kept - 2-yl ] carbonyl }-1, 2- benzi sot hi azol e, 15

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 6- net hoxy-

| H i ndazol e hydrochloride, 3 -(2,5-D azabicyclo

[ 2. 26-4,6Dihy2royd H-pyrw-ayl))3- G ¢ LSS Soxnyethlyl -5 idiectalzi ofcin[2.2. 1 Thept-2-
6- Met.hoxy- 3 -[(5, -nmethyl-2, 5-diazabicyclo [2.2.2]
oct-§E§%¥gﬁE}%ggﬁ§&?-l H i ndazol e hydr of or mat e;

6- Me6-(BoRytyI3-3- {[(163.5)5vricthyl-2, - diaZabitiyela gy, yept-0-yl |2arBord] } - 1 H-
oct-2-yl)c arbonyl] -1 Hindazole, 20

6- I\/e‘t“ﬂ%ﬁz?’- 3-{[ (18, 4S) - 5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 1]

hie pt 6-BCy¢elopemylbon Bk i (15MS)-b-netayh?, 6-diuyshicel[202. 1 jiept-2-yl)carbonyl} -

6- Mef hoxy- 3- 1

S, 45;42'&%@?%%{0%@%? azabicyclo[2.2.1

] ke p-(Qyciopprtyvtyd3y{[(1)S,4S)k Hmethyhz 2 diacabhioydiof. D I Jieyte-yl]carbonyl} -

e N (E

S, 45) 1Bt %yl-2,5-d|azablcyclo[2.2.1

] he p§-CelyprpmybB HEN Y 1F)-5-iekhyl255-diagkbiogtle]2. 27t |Myt-Bor ) arBenyl }-1,2-
1S 49).:.5-nethyl.-2, 5-di azabicyclo[2.2.1

5 eplfeinf-s%/ﬂiufzé)geﬁﬁ'gﬁo);?m’}a?e’- 1, 2- benzisothiazole, N (3-{

[ (1-EBleopy-8 HY(1S 25)55-thethylah-dipgdbirly@o[2.21] Thepp-2-y2jcarbdmydy-1,2-

bonw%ng&%gakegazol-5-y|)- N- propyl urea hydr of or nat e,

30 ’

Nl- ]( 36-19‘{1101383-4[$)1$|:|_5$)%nw*l-zgj-&rz)ibiaﬁadsﬁzle@lliep{-zyzcaiﬂ%dmﬁ)t1-,22--

y AR i ndazol -5-yl) - propyl urea,
{3-?%&5%@¥%%F32,5-diazabicycl0[2.2.2]oct-2-yl)carbonyl
15 1HB-(ZfdRirgdbidyclof?. 2. 2y at 2eylcatiparie-6 amdtimztidbiadazole hydrochloride,

YOG BNl MO o Sl 2 22
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,

20 6-Methoxy-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydrochloride,
6-Methoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydroformate,
6-Methoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-

25 indazole,
7-Methoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1,2~
benzisothiazole,

N-(3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-yl)-
N'-propylurea hydroformate,

30 N-(3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-y1)-

N'-propylurea,

17



yl '} cycl opropanecar boxam de, 5

N-{3-[(5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bon
yl]-1Hindazol -5-yl}-N- propyl urea hydrof or nat e,
N-{3-[(5-Methyl -2, 5-di azabi cycl o 2. 2. 2] oct - 2-yl ) car bon

yl]-1Hindazol -5-yl} N propylurea, and

phar maceutically acceptable salts thereof. 10

According to a further conmpound aspect of the

i nvention, the conmpounds of Forrmulas I, Il and I1I1

are selected from 3- { [(1

S, 4S) - 5-Met hyl - 2, 5-di azabi cyclo[2.2.1

] kepV~{3-{FHYethylPongiazabicycloRIPediadt 2ot mabbeyl]- IittdatodiSiat e,

15 azabicyclo[2.2.

1] h3y1 J)él-%%o?carag%n : [ %y% Eenm ’soxazol e, 3-f

[ (I SJMSI(SHVImylfM-dAZZa'awmla[zatﬁ]@o;m}m)[cﬁbanyu 1H-indazol-5-

] he A Lohige2- (4-methyl -1, 3- thiazol -2-yl)-
O R

1Hin or ma’t e,
S 49)- Q{g,{(wgumu:é @a@baxdbﬁz(2)2c}d>o®p2'1)2arﬂtonyl]-lH-indazol-S-yl}-N‘-

h -5-(4-nethyl -1, 3- thiazol-2-yl)-
]rfr)dﬁ %Jelﬁﬂ%gﬁﬁx!e,} (4-nmethy lazol -2-yl)

3-{{A- iS[(ﬁQ)IetE}‘lW—tﬁgdabiZYCBO[@i2d2®bﬂgdbcirbnﬁn&l]21H-indazol-5-yl}-N'-
]keq;r- Iu)f%a] car bonyl }-5-(5-nmethyl -1, 3- thiazol-2-yl)-
1Hi'ndazol & hydroformate, 3- { [(1

S, 4Spd ghavesadeyticajly Becgptablailts fheteof. 2. 2. 1

lohept - 2-yl ] carbonyl} -5-(5-nethyl-1,3- thiazol-2-yl)-

I Hindazole, 3- {[(1

S, 4S) - 5- Metanding @, aFurica zarbpamd happQ@ o2 tht invention, the compounds of

] he %r&u]iﬁﬁ%&)ﬁpﬁk kechged(éogﬁ rahydro-2H 25

pyr an azo roformate, 3- {[(1
S, 48y {-[GS W@l'gﬁtﬂlaéhb}’cbﬂbﬂdlth@ -fl]carbonyl}-1,2-benzisoxazole

]kergg,dlgf&glnltgar bonyl} -5-(tetrahydro-2H
-4-yl)-"1H i ndazol e,

1§ (§ %(1[5'4 &Ms:ﬂghz éykaghblmcciq[§23]h.ept{2 Jlijcarbonyl}-1,2 benzlsoxazole,

S, 4 . . 2 ]

S g){{ggﬁhm t1- I@ﬁgga?glﬂg ﬁg g]fh(%ft %@aﬁb@ﬁﬁ § 5%@-methyl-1,3-
5- ( igobPH) d%méqqob;hwérnfamyue) 3-{[ (1S, 4S)-5-nmethyl -2, 5

- d | 8Z@lka%Ks-MethyR2, %-]dlﬂﬁpc;w)%fo[il 3 lﬁ@ﬁt@ﬁ}gm}bon);ll YI-S (Q_%% O ’3-
thiazol-2-y1)-1H-indazole,

20 3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yljcarbonyl}-5-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yljcarbonyl}-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-2H-

25  pyran-4-yl)-1H-indazole hydroformate,

3-{ [(1S,4S)-5-Methy1—2,5-diazabicyclo[Z.2.1]hept-2-y1]carbony1} -5-(tetrahydro-2H-
pyran-4-yl)-1H-indazole,

5-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(1 $,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllcarbonyl}-1H-indazole hydroformate,

30 5-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(1 S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole,

18



18 5-(Di fluoronethoxy)-3- { [(1

S, 4S) - 5-net hyl -2, 5-di azabi cyclo[2.2.1

] kept - 2-yl]carbonyl} - 1Hindazol e hydrof or nat e,
5-(Difluoromethoxy)-3 - { [(1 S, 4S)-5-nethyl -

5-di azabicyclo [2.2.1 ] hept-2-yl]carbonyl} -

1H i ndazole, 5

6- (Di fl uoromet hoxy) - 3-{[ (1S, 4S) - 5- net hyl - 2, 5-di azabi cy
clo[2.2.1] hept-2-yl]carbonyl}- 1Hindazole
hydr of ormate, 6-(Di fluoronethoxy)-3- { [(1

S, 4S)-5-net hyl -2, 5-di azabi cyclo[2.2.1

] ke pt«(Riflabjoomthiory)yp {[§1 S4S)]:5-Inierhjraz,61dﬁ,zab1cyclo [2.2.1]hept-2-yl]carbonyl}-

[7( Elslllaé"?da'golgﬁ CE&X@%S di azabi cyclo[2.2.1

] he pﬁ{Ql-ﬂ}de]OU'aﬁlbxbr)ﬁl- JE1S10)-I-hethiyHi2 3 diaeatiioydliofd. Dt Jeyted-yllcarbonyl} -
7-Fl ﬂEt hoxy-3- { [(1

S, 4S yl -2, 5-di azabicyclo[2.2.1

] ﬁepﬁ (Dlﬂybl})maﬁlbmw{[(}h? 43)kb-methyl2)b-djazdbidyBlof2.4. 1 het2-yl]carbonyl} -

S, 453H§n#@lm{)i$o%maaated' azab icyclo [2.2.1 Jkept-2-yl] ¢

ar bonyl 5- yl)cycl opropanecar boxam de
hy dr @fBiflneromethd:6y) 8 ({3 S #S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl} -
[(18”4§%ﬁ§ﬁ t hyl - 2, 5-di azabi cycl o[ 2. 2.
1] hept ‘car bonyl } - 1Hi ndazol - 5-
ﬁ icggr?mm@&;a& K)[g«%‘?ﬁéd enetlﬁb‘i*lQés‘clfﬁz[agﬂ‘cgb?ﬂfﬁﬂﬁepMMicarlﬁonyl}-
i azabi cycl o ept - 2-
oS R

yl ] car dazol - 5- yl ) urea hydr of or mat e,
N- ( 47 E]ug@r@mgimwi) { IS 45)-5 {meftifyl-2,5-diazabicyclo[2.2.1]hept- 2-yl]carbony1}
S, 49y 5B -2,5-di azabi cyclo[2.2.1 ]kept-2- 20
yl ] carbon E 1H i ndazol - 5-yl ) urea,
N- (Y- 2¥éthyl 8, 5-diazabicyclo[2.2.1]hept-2-yljcarbonyl } -1H-indazol-5-
{3- [}([)'éy J;Béj[lecgrbg %L OQ%,SJZ%[Z 2. 2] oct-2-yl)carbonyl
]}‘i 1H azoI 1( ur ormat e,

( d@'@ﬁi@qﬂ;}d-&ﬁ d1aza icyclo[2.2. 1]hept-2-yl]carbonyl} 1H-indazol-5-

{3 [ﬁ)éyd‘%%b%ecgpb @czabl cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl

azol - 5- ur éa, 25
N- ( A BporebspryheHGH ] 845X Smatbyy§-dRzdbicytlaizabl jayei2o] 2.
2. 2Leirnaynl )2 2ibonsl) - 5-amine,
N-( cl oprylé}p Se/tgy)%ge!f'?yd[r %%
(45Kl HQ&'PWF)ZI)ZN' (@54 CpethplF25-Ziaddbivgplo[222.1]hept-2-

20 ylJcarbonyl}-1H-indazol-5-yl)urea,
N—(4-Fluorobenzy1)-N'-{3-[(5-methy1-2,S-djazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H—
indazol-5-yl}urea hydroformate,
N-(4-F1uorobenzyl)-N'—{3—[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-
indazol-5-yl}urea,

25 N-(CycloprOpylmethyl)-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-y1)<_:arbonyl]-lH-

indazol-5-amine,
N-(Cyclopropylmethyl)-3-{[(1S,45)-5-methyl-2,5 -diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazol-5-amine,
MN-Dimethyl-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-y1)carbonyl]-IH-indazol-S-

30  amine hydroformate,
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yl] ¢ arbonyl } -1 Hindazo |-5 -am ne,

N, N-Di net hyl -3-[ (5-nethyl -2, 5-diazabicyclof2.2. 2]
oct-2-yl)carbonyl]-1 Hindazol-5- 30 am ne

hydrof ormate, 19 N, NNDinethyl -3 -[ (5-nethyl -

5-di azabicyclo [2.2.2] oct-2-yl)c arbonyl]-

| Hindazol -5 - amne, NNNDinethyl-3- { [(1

S, 4S)-5-net hyl - 2, 5-di azabi cyclo[2.2.1 _

] hept-2-yl]carbonyl } -1 H indazol-5-am ne

hydr of ormate, 5 _ _

N, N- Di nethyl-3-{[(18,48)-5-nethy|-2,5-d|azab|cyclo[2.2

. 1] h¥ptDizneity]-8 d(Sooetiryl}2; Stazabiopela[12-23ecaiyt)earbonyl]-1 H-indazol-5-
N, NDi.nethyl -3- { [(1

S, 4S) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon

yl } N MPiniethyh3 ([ 549-methilyiT-dikgabivgele2. 2N, IhepbR rptidabydnyB-1 H-

5-di azabicyclo[2.2.1

]h[g%¢§“$?%%§'gg£g%%“§i H 10 i ndazol - 6-an ne,

N Oy¥ Velpisrethyl-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1 H-

3ndd-bs> -5-nmet hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-
yI]ca&% H indazol -5-yl)urea hydroformate,
N- QMW@GMWI 3-|‘{|E(484S)f5 -fnéthyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -1H-
S, 4 ne abicyclo[2.2.1
]heﬁ%&gog$%cargghé? &% i ndazol -5-yl)urea, 15
N- Q/%Ndbmthyl 3N R49)¢Bmetiyliyi-digdzabicsilaf2 2bliiape-R-of |2arBor] ol H-
¥&&g@&gﬁgyl] 1H i ndazol - 5 yl } urea
or mat e Cycl opentyl -N- { 3 -[(5-nethyl-

- d| d‘éleewtydrN[ -B@-{( @%ﬁq@fl?yll ?ﬁahdzamwkc;l]o{lz I%Il}ljtepﬁem;lqﬁartﬁnyl}-lH-

I ica acceptable salts
¥h£?§% léﬁggugngﬁﬁﬂrec{aspec¥s i ncl ude pharmaceuti ca
conpoSalorsn-dotFpt (151485 medohpSulirdatotyclo{h2 § Jhepnleylldarbonyl} -1 H-
and ja.phialyTpeaut i cal |y acceptable carrier and,
optlonally, anot her active agent as di scussed bel ow;
12 mérpdorsatys V- Rl (rmethyl-a6- dep@ahmtonq@z]onuaz-m)qamgyu 1 H-indazol-5-

al pRAuea WPHORIHC receptors, e.g., as determ ned by a
conventi onal assay or one descrlbed herein,
N-Cyclopentyl-N'-{3- EES -methyl-2,5-diazabicyclo[2.2.2]oct-2- yl)carbonyl]-lH-indazol-S-

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, €.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
buman, e.g., those mentioned herein.
30
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25 either in vitro or invivo (in an animal, e.g., in
an animal nodel, or in a mammal or in a hunman); a

nmet hod of treating a neurol ogi cal syndrone, e.g., |oss
of menory, especially |long-termnenory, cognitive

i npai rment or decline, nenory inpairnment, etc. nethod
of treating a disease state nodul ated by nicotinic

al pha-7 activity, in a mnmmal, e.g., a human, e.qg.,
those nentioned herein. 30 20 The conpounds of the
present invention maybe prepared conventionally. Sone
of the known processes that can be used are descri bed
bel ow. Al Thesbmpddnﬂgoﬂ"tm resent|isveatién mk}ri&\mepared(caﬂv@ﬁonally. Some

conve repar.ed knqwn r ials..

5 Tharbs ARt B Gn b REL 8 SerReteteloy Sl Ferlhe Ppint we
cop emhwmg)r aszﬂel oomwteinmsnaf’syapnepdred fNem ldd}#xﬁsﬁﬁt@ﬁateﬁalk.e d

Sept enber 25, 2003, the entire disclosure of which is
hereby incorporated by reference. Acids that can be

uSed i n tThe sprtiep@oésimiar hpblnds bidiybkaliasepeading @plication Serial
10 Cﬁnni%/ééb H ¥\ eateﬁnﬁer%ﬁ ,eéqe?,ttgef %{'ELEJ ecg Eoesgﬁgt% gllﬁlcgwnhereby

proce ures eScrlb

descincdrpatatedbpmwferéme. exanpl e, i ndazol e- 3-carboxylic

acid is commercially available. Bronoi ndazol e acids

can be prepared fromthe corresponding isatins by

basi c hydr ol midsmawmbehéeamﬂhap;epaﬁltbnroefdimﬁéyembase amide are

m__Soc. .195 74 .. .
D0 psarDaya i bons ey BV iRy Bemrrm ppe e
fr onmxza,s Besdritimd baiomi thobmmpbnmdahBlemycarmwd a@id Micdémmercially
dl et Mh%ﬂb %Qltélglhdaszafé%al If ‘Iéaglt%% Igﬁegar\;\ée%arg%i e c%\rﬁg%ﬁ %hgé g%{]y?s by basic
n| t rlmdenlysrsdéazdha&tlon, apd mediuttionriSnydhry HrRo gﬁ rab l]yA;m SCheainBoc. 1952, 74,

Bal.d
SBZ IF’)TbO%UOBL %%1%&&;63%%—% ?(xﬁ%g(i\ﬁl ca%LbeV#regPrae%l ffrom er-dlbromomtrobenzene
Q/\/armtmact@l with) 6i4 hyedBALE] sapGrifBatian wmlu hercaxbokséetwnbﬁddymd:by re-
b t
R i e R S A o
tr eaaangmﬁcamrt [Anigsit RoMy Bakiwire I.Rh Bambgengty @r; @ebokek, Nmﬁ Longstaff,
sodi T n%»béﬁg& O§I %040 ]t%Egéllﬁll] o el %Q'othtlepz% eczgg%xygg 6013 &5h te'} prepared

t he pfepara I"on of ase am
c onmigrg tbadplhtynoab)arehtabh ev1th®adlybeblm®pad eldmh;unk«hbmde followed by

gfeggt?eggﬂe%?ggf %ﬁc’{ré J‘ h%‘p?gee!'x psr%{u%g Bh& sodinth hydsromde

(1S, Higycl@mﬁmthab@m)ble mxeﬁoaﬁ)b prephra@qrbof the bicyclobase amides are
commercially available, can be prepared by known procedures described in the literature,
or as described below. For example, (1S5,45)-2-tert-butyloxycarbonyl-2,5-
diazabicyclo[2.2.1Theptane hydrochloride is commercially available. (1S,45)-2-methyl-

25 2,5-diazabicyclo[2.2.1]heptane can be prepared by the reductioﬁ 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
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19endrmalChgn. Sper 1996w, Bl06)0 BIByLIEBRE LAY

di azabi cycl o[ 2. 2. 1] hept ane hydrochloride is

comercially avail able. (1S, 4S)-2-nethyl 25

2,5-di azabicyclo[2.2.1 ]heptane can be prepared by the

reduction of the tert-butyl carbamate with [ithium

al um num hydri de or by the sequence of reductive

am nation followed by deprotection.

2,5-Di azabi cycl o[ 2. 2. 2] oct ane can be prepared as

described in the literature (Newran, H J

Het erocyclic Chem 1974, 11, 449. Sturm P.A.; Henry,

D.W. , em 1974, 17, 481).

2- beﬁew[é@%%-r%lﬁtim é‘}FéF‘Bffz apudes, dydragenolysis, sbiectdR protection,

pr epeededtivé proimthneint Mépratedtioni am nohexanedi oat e by

cyclizat iﬂg pcf tll)we N-. enz;gl 21 internedi ate,

r edg}gti on "6F YA a7 P& ricatred bhipd coplingtedstios of acids with the

sel eevcleempreaté HIBTO: HOMR GREEHEE, BN L |, o0 anl%]8 .

depraLe BL&%Q.MTA@[I bi cycl obase gﬁnge c’?ﬁbg‘éonb'? & fhggcigyto the

the (g&é% I'ng T et 26t theperepsionmith thefbésycloamipe (a5,

and Y B Lad@trn, and o)) Mask RVE - converting the

aci 4s paQo4 PE A c_orlke%pgndi n ’?c\:ﬁiidwgﬂrﬁgﬁ"&gra%% ‘b’ﬂglﬁ N.andJ.

reaction wth (K& Hrt eewdei01,Madisr), The Eouplingsid Eerally

D rmemisdr et empelcs G 3 WAk ifbdbide M€l teptcoared fom
e dCS T tld . ’La . . ¢ f J. L ' :

Med. émem SFPHOLEH L angsson’s geagent (Wipf €0 K] Yig SoRik®in, D.M., J.

" Spe SitnibfnalteRmay b
hou de anal ogs can be prepared I ot Bhiaybe
no. glggarg@ﬁ?rg%{ﬁgﬁswp%esl_baw@g%ﬁreguqtieagmaedl(rééi’apﬁes&ibed, for
Ki nfxayple, Zdwls Tied masulttht Miduct -canlfh i@gﬁteﬁh%gs\mﬁgﬁy 1 z?rg'

nal 0g €

117, h]ﬂ%lg Bi.cycl obase net hyl enam ne
pr eggr e %%%Cr% DIy CRBEARY o4 Fichstllisgtion: pradizediby thokealdliedin the
pro¥edures as described, for exanple, below The

19 esul tant adducts can be isolated and purified by

20
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standard techniques, such as chronatography or
recr yst & phertinany skifirim the ia 961 R¥odnbRTE: 5&1[5\;3:“?% d Foluias 11

ar tecan &ast@® rdi nar Kill in the art
recogni ze iﬁ a{entgglgr%[gmg gFometical isameric-fornds. Adlauf tlexd St

i n C@TPuBAS includingt abnimttices, B04k GBS WabERbml SQUBLC

f ORBBraceAl: e conpounds, including cis isoferEs
trans a?@éér@?é“&%ﬁ%%@é‘?@% sebstantialiyy ruse, andpaeratanomers, are within

noMieEEeRsiof theipresent évertfon e et tial.l
PUBE, wA S R G SRaNt | cg)rITIEr.s, atr_g?g\nﬁfﬁ?ﬁggrba?ﬁ%nqﬁﬁﬁgwfﬁmm
t he gqrresent i nvent I on PPEi{sSrastiemen prpfepablyencemarn thiaa 704, Snost

c o RECET#p e myene ¢han i &in

The optical isomers can be obtained by resolution of the racemic mixtures
according to conventional processes, for example, by the formation of diastereoisomeric
sal_ts 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 ca:n 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 acid,s are then
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5% w w of the correspondi ng opposite enanti oner,
preferably no nore than 2% nost preferably no nore
than 1% The optical isoners can be obtai ned by
resolution of the racernic m xtures 25 according to
conventional processes, for exanple, by the formation
of diastereoisoneric salts using an optically active
acid or base or formation of coval ent di astereoners.
Exanpl es of appropriate acids are tartaric,

di acetyltartaric, dibenzoyltartaric,

dit l%g%h?%gtgric and canphorsul fonic acid. Mxtures
of dTaste i &fﬁ@;ﬁﬁmﬁﬁi’f?‘??ﬁi@ for separation of
c .

physi6a), ,and/or 30 chen cal ad%?@%@ﬂ@%}y(ﬁﬁ" FRitah HBEC columns),
known t 0 "t HO¥&OLiertiquakslerikationeoptimilly étotenay aiRingze thY separation of
chr dreecnagioapehy Seftabld dehi fpiat cogmtafglg lization. The
gptkﬁ?%%yogctigggbases or acids are ctuses! by, [yacehtea
fromthe s 65?1 %fe’o@la@%@g@@nﬁpﬁhersmll rostine sGIiel@tﬁlﬁE.eE‘x{zymatic
pr o8speRLdm| witke pewitiou Odbriohi tical is s invol ves
t he 458,98 &Fi r al %hr Or?at_lcsztl(r.ag’pdﬁ?/ﬁfel-ls@. i Hsallppetive
col uﬁt’g) 1S Qi s Il camoileewiss o ebrainadiay utdﬁfn'g\é?ﬁéagg active
opt $tartihg matehids @rthirg soBKds{y eparation of the
enanpLg Ensl%i‘tig’g‘l;i Labl e Chi rpgc%e%l%Le%%g&F?fﬁﬂ%c%‘F%mns which do not
manuf act ure Di acel, e.g., 5 Chiracel OD and

1¢hiracel Q anong many others, all routinely
selecta%&;dnEnaynagic_ seggpations, wth or wthout
der i vi t Ly A5HSH: ong ko SEln tie art Wi repnigathAth AGIpY Snds can
coﬁp@&ﬁdsdﬁﬁnﬁoaﬁhhﬁﬁakqﬁd&nﬁgg ng§¥ﬁ eﬁ§§ obtaiggq 0
by 114 jrlsj 7140 opti cal 1y active’ €t 8t ngm @pieatof "Hi'H, ''C,
chiFlr al syntheSPE RiFisees grodimmb ther ceampburds ae@Bekiaic@N Sych
whidetieratod frotns canctiéamade Be@Mcedlid 2.kl ;] 1) 2gdi tion, one

150f 6@salbgary; ki hL i 2) art V\A@%gfnbregénogﬁ'r et Q- 5846.514 and
con’pou’ng}? c:gn & g‘éé PHoNest &8¢mS 14emd 6586097, I0HRER can
f ofrRsOveghgefficagp padin@eask thetdifit; 2H, 3H, "C,
13C and/or 14C. In one pgrti gﬁ’?%a%{e}épo%f nt, the
conpouggs are deuterated. Such deuterated fornms can
be madderisguprsolestidisdeofes & [ . S. ., Pat ent. Nos.
R St o BEt BT B
Pat ent Nos. 5,846, -arfdop, At ggivanceeinttey SntRfs AN

20 pdisationhes Reldfolabaley Caﬂﬁodnﬁé?fo?ﬁﬁfgt]ﬁi?(% dur a %Ign of
2O Phfm. Hel 950 % 6$r| um subst It ut ed %’ﬁﬁé) BYfiRpmeat [In:
be, synt hesi zed ) $> 4790814 10en. HOAN 131168895 AN 2000:473538

US; 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 11 ’ ’

2:20527 AN 1990:20527 CAPLUS; and

3 3
1 1.

compound i i y g
p s as disclosed herein, such as pharmaceuticall acceptable salts or prodrugs of
(=4

all the compounds of the present invention for which salts or prodrugs can be prepared
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as described in: Dean, Dennis C; Editor. Recent
Advances in the Synthesis and 20 Applications of
Radi ol abel ed Conpounds for Drug D scovery and

Devel opnent. [In: Curr., Pharm Des., 2000; 6(10)]
(2000), 110 pp. CAN 133:68895 AN 2000: 473538 CAPLUS
Kabal ka, George W; Varma, Rajender S. The synthesis
of radi ol abel ed conpounds via organonetallic

i nternedi ates. Tetrahedron (1989), 45(21), 6601-2 1,
CODEN: TETRAB | SSN: 00404020. CAN 112: 20527 AN

1990: 20527 CAPLUS; and 25 Evans, E. Anthony. Synthesis
of rRdimdcaliishlithceqptdtesaldsinclude thad bntained by reimeing the1h88d ygmpound,

64( =N N:.0022. . N

5. 7eBtignit M et e SRR of N Euo P sl S exapmplc, s

pr esdydiochlaietacidnsubfig oaaid phasploricacid sreéthdne fsalfomic agfd, tdvephor

30 ¢ . disc . . in. s . . . . .
har IBALRAE iU BORABEHE SUhl ot BliGRIA, formigacia, pydrobromic
the asthpmaridscidftartahie apd, deearic acidyshitylio nciflonandelicivid; ahd sarbonic

or p f [ 23 a ceutical ly .

s bR oRicFRRE Bl w18 BelaP AR G Vel E gl compound

t he fmmdtncasepeudtdnd is faacted wishhamappeupriate bass ¢q foninf dig. asodium,

i nor I ' [ farm.a I f ex e,

o (2R el QBRI R bl by’ Ho B RR e an

aci dvillfethearseognizk thahicdd aidition saitwpthe claingd| chbmpoundsiciagibe prepared
aly 21 ' ' I 0 id. citric acid

o v aeREbior S gHisfu el i sRABaB e Ao 6l dhelc K B any ot

t ar tnmber adéheivn thethedsi Altemativelysalkalicand jatkalim edrth metatisilts can be

aci [ ' i cal accepnt abl e.
26| oA PRI o AL EORALARBERRL AL
f uncengref mowamethodsl and is reacted with an

appropriate base to form e.g., sodium potassium
cal cium magnesi um ammoni um and choline salts. Those

I9ki 11 ed The foHewiag are fyther exapplenefacidseligthitzan bhehtainesi by reaction
addiyinGRbrgkd 4 hEaShai AR

pr er;ar ed r%%k bo§/ O%agté? %ﬁh(@;&gﬂ%%g&% ([?rr% n essn%%ztit%?ta Wem ates,
apprepFentas, benzerspultonites, bisulfateganinsates tainphorteardigloonates,

nun loﬂéﬁtaﬁé%%#bn%& r&Q&t%Ylsﬂate@feﬁ%éés\ﬂgérégg,raéé%%E{:Pta%gges,

al kaline earth nmetal salts can

r ead@bcrrgrhomrhates hgwisnidesoheptaneatésphexandatss, fwmarhates, hgdrobromides,
28PPhORbioaEs, PASEoN- &t

The e ioB, BATEOH) EndealBHE Mol SRR TR

c an DisetRes o -prplthpignesiumates oxalsips, halinngesy pevitivates; persujfates 3-

ggi g??ng?)g(?i@faﬁé pi&ﬁéspﬁgﬁﬁes, ﬁxlogiioﬂﬁés,eﬁlcciﬁgtu, @a&t?a%és, thiocyanates,
P tosylates, Iﬁesylates and undecanoates.

25 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.
30
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benzoat es, benzenesul fonates, bisulfates, butyrates,
canphor ates, digluconates, cycl opentanepropionates,
dodecyl sul f at es, et hanesul fonates, gl ucoheptanoates,

gl ycer ophosphat es, hem sul fates, heptanoat es,

hexanoat es, fumarates, hydrobrom des, 20 hydroi odi des,
2- hydr oxy- et hanesul fonates, |actates, nal eates,

met hanesul f onates, nicoti nates,

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

pecti nates, persulfates, 3- phenyl propi onates,

pi crates, pival ates, propionates, succinates,

tartrat eShe t&thmy&rtﬂﬂmsinvenﬁmsqah at edminivesydlalbhesr @nd active

undecan e 25 Pre
phar HECST AL AR BRGT D e P Rt AT prmaceutial
rmmmh@osxhlmmf/ ennpopim foff Baretud ds ¢-&1 keyntainiag, fepdxataple, @alot fore
of the conp S Eglsuuable as internediates, for
exaerhf’%naC? ya SFREPKSA RS conpound as a salt and then
éonverting the salt back to the free base conpound by
treat men |ne rea an .
then, 1 et §onhd Bt Dot el bie i Brsclifrro iRy F Proparing
acc ev}analtsl femarlamimaxﬂxdaﬁle fom adrainisterin@the zdmﬂ'dmadmnmdm. ttsthef

| one .or as

h d d
ot 1R, QR Ak D8RG bt B o R et Bhs 8% o lsined, i
| nv extmpla, 1alt}fed{a|ndhdoh dléBhaphwenmbEbtc:pi@Its_ Amaﬁ?msnhtam&aaumal
f F nt ai pi ng, ..
8 R g oo ). PRapiibonl PRt S0 Eplagpisberman,
car riaelrsan &ad Nuhmm@usﬁ}mﬁantbdnbﬁm@ﬂshe& bpMarcaVekkeh I, as
D e PR Beh S LO Be YRS cmens

acc&dxiduom)g to the |nvent| on. Exan'pl es of potenti al

formul ati ons and preparations are contained, for

exanpl e, in the Handbook of Pharnmaceutical Excipients,
1Amer i canlPriew pbtbeinalplzal Stitmllaﬁ'glg@cti\d:viamh peferablethieir high degree of

e TR A R T B e
edl neeing shigtulatiomefhlig- 7l\1h¢qp®lrs Dekﬂnmst,ratxlon oay basccomplishedis
Remi, E‘&%&ng@g p&%@@%ﬁ% P e&%l? raﬁf}?&a%algy%a%%n ffralps(lo sulicutapeously,

edi tor
t heitntragienshiesly lrsntammumlvngtrasmai/lytagd ynidfusion)sfyeinizdbdtipn, rectally,

Zb he ivﬁgim]g'l,']togﬁ%)ﬁa%d % 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

25  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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selectivity, the conpounds of the present invention

can be adm ni stered to anyone needing stimnulation of

al pha-7 receptors. Adm nistration nmay be acconplished

according to patient needs, for exanple, orally,

nasal ly, parenterally (subcutaneously,

i ntraveneously, intranmuscularly, intrasternally and by

i nfusion) by inhalation, rectally, 20 vaginally,

topically and by ocular adm nistration. Various solid

oral dosage fornms can be used for adm nistering

conpounds _of the,  invention including such solid forns
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30 25 Various liquid oral dosage forns can al so be
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i nq;roggl enf. rsych suitable carr] e?dsehhéagﬁrgla{iapo 59 Pﬁmgﬁglade

Xamiple), for 1 reatment 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
1mpa1rment 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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15 For topical adm nistration the pharmaceuti cal
conposition can be in the formof creans, ointnents,
liniments, |otions, emrulsions, suspensions, gels,

sol uti ons, pastes, powders, sprays, and drops

suitable for admnnistration to the skin, eye, ear or

nose. Topical adm nistration nmay al so invol ve

transdernmal administration via neans such as 20
transdermal patches. Aerosol fornulations suitable for

adm ni stering via inhalation also can be made. For
exanple, for treatnent of disorders of the respiratory
trac Pmpltah?éle%k%@mﬁd@dab@m BiGIR mbduldtérs, dopanging inodulatens, serotonin
be asglsbeeii pOBLAL LG BRI g PRISEL,

sol ullyashgiméne, andgirathsnasmise). Tnuclaemddmetiodspearii h<aive @1gredisancan be
be. p acce el l.an

The canpaeedcd P ERTUEL L8 1 IR SERL AN RiaBREe a8 botgr e
a@en‘t‘suéirdoﬁqseé@ﬁbl nation wth other pharnmaceuti cal

agents such as other agents used in the treatnent of
cognitive 30 inpairnment and/or nenory |oss, e.g.,

ot her a- Thagempeynds of ipkrventitn doh bonsd m@inpmctmn@hﬂxﬁ‘p&dxtwe

bl ock I rs nosi ne
eoaslimiond A ooty AR RN RePihe BSOS R . e
mod UROsii%e Bodwletprs Risploskd fimWisr %9/56065H MO mmm@ummosumszz Such
gﬁgﬁoﬁgg}%ﬁg@y{aﬁq&gﬁ’? ggeﬁlﬁfkéaﬂgé gogg%%ns/é}gei%es 1assomged with reduced
ri va{%‘i"in@icmaﬁ%msm gl ant hanam ne). In such

conbi nati ons, each active ingredi ent can be

adm ni stered either in accordance with their usual

dosage r HHEeT Hhe camprinds mast kewsedisiconjBctismaith ckm;mgeds that bind to
rangss Per'&S @.QJ'TB@ME‘)dﬁihxg{t tﬂeriaﬁudkr{{)é d)S tpgéhd%% 09 ﬁ;]lbtﬁges See,

onj un nwth “positive 0
he & &%38@ 2¥- ni cotinic receptor agoni sts See,

e.g., the positive nodul ators disclosed in WO
99/56745, WO 01/32619, and WO 01/32622. Such 10
conbi nat T}Eﬁ’ngse{‘%‘feﬁw faeker B@ll{dgsetdethtmstof weatmery that involve

C ONdétiva RSl SR RR Rf &hed mu th X dfger[t ?rg}é%t?o% inc ch: & We&o&s of

tran %m SSI on, Further the conp
confUFREY Iy ACtiveting/ siendsting erd ntchmuc brcerdors o anARilp et inthesnals,

2ggg Zipbﬁﬂ@klféhtrﬂaﬂb |vsk?1'e{emts|ﬂ&1 et?:h%oﬁ‘/gtuﬁlﬁlaﬁcﬂ%ag g te}agg Ric eﬁ'ect such as
ere such a

cgvatlon may reheve 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-III, alone or as part of a

25  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
30 Fommulas I, IT or III. Preferably, the disease state involves decreased nicotinic

acetylcholine receptor activity.
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15 e.g., WD 99/62505. The present invention further

i ncl udes nethods of treatnent that involve activation
of a-7 nicotinic receptors. Thus, the present

i nvention includes nmethods of selectively
activating/stinulating a-7 nicotinic receptors in
animals, e.g., mammals, 20 especially humans, wherein
such activation/stinulation has a therapeutic effect,
such as where such activation may relieve conditions
i nvol vi ng neurol ogi cal syndrones, such as the |oss of
menory, especially long-term nenory. Such net hods
conpri se adninistering to an animal in need thereof

especi al | an

ef fecti veIX 3%8@@3"(‘“’& %%Eﬁgpdgaﬁﬁeﬁ g%t?d‘?:%‘?' efe ‘HPm“élF%ﬁ gethod

o r afor ﬁlartlleatmhnta)r pophyaxivéfatdisase oasomditiva r@akitlg oA yBfunction of
aGefan 10%31%1“6% traoglmlas‘g)ect of t e |n enti-on,

there I's provide SRPHEIF SO P S R4 - &hBRE, comprising

(%e. pdmiristeingrealeffectiv amsura ofmcmnrp)ouﬁdﬁcf:ﬁﬁidggo Férailad 1, I or ITI.

di sease state (e.g., nenory inpairnent) conprising

adm nistering to the patient a conmpound according to

30 For nullmarcordaice voth al mdthodlas@fcedfaltd Lyvenh&ethéteSSﬁ‘éelded a method

st at icotinic cetyl cho
rec efg{ ﬂg? ﬁg%%ﬁ fg[\rclt |Og§r%§g‘&? n°f§ (‘:i &61°8 gh%ogd&oF ﬁé/‘éltlﬁ%fr H’E)‘diefecnve or
as peralfupétioning niqetisia taq:e@dcltohmer ®cdpory) paritwlaty @oAehhedptors, in a

foor hhemdtr IaX| S:.0f a.di sease or
condiron eeg IE;éltl fg ?E VORRIREIESR SHFCtivR BRgERtof & compound
acetay‘F%ﬁe&iOrf@nnele%bH@rHﬂransm ssion in a manmal, e.g.

a human, conprising 5 adm nistering an effective

anount of a conmpound according to Fornulas I, Il or

L. 5}{ n Bbﬁgd@qcmmmﬂgd mm@msmﬁ?oxahere Ebﬁprowdedamethod
| NV g8Hh Ofe k& {aQ¢! or

treatnent or pr oﬂﬁ 5)%?"4'50 %? ls%as%orscoﬁcg“eo’b’i'es"gté?ﬁﬁ‘fr? §ippressed
Pes G%CPVIH@a‘feFYé%Oh@f 1gesptoy transmissiva liff aimeminahiegg a himed Icﬁklnﬁnsmg
acehyhimiikih £ LAGEPL L il s Cﬂ&

receptors, ign a parC%rﬁp Big C&)%m lo#ﬁ “@ ?rgpﬁgecuveto
adrr??ﬂ@tle@‘F%‘éhmqemrﬁectlve am)unt of a conpound

according to Fornulas I, Il or Ill. In accordance with

a met hod aspect of the |nvent| on there is provided a

met hod y IP@PCOE%Q;EJL@MWI methospgiyf tax irsemfonahdlé BeASRled a
207 6RihJH Fdr @t te@fhtnt & nicotinlc

acetyl chol i ne receptrg)gOpfh?%ﬁé%H%%?’ OICﬁlsgr%ﬁraﬁﬁ%gm tiog 1ggpairment
a h(ﬁﬁ,ﬁner@qgmpamgt), or neurodegenerative disease in a mammal, €.g., a human,

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

25 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.

30 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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adm ni stering an anount of a conpound according to
Formulas |, Il or Ill effective to activate a7nACh
receptors. In accordance with anot her nethod aspect of
the invention there is provided a 20 nmethod for the
treatnment or prophylaxis of a psychotic disorder, a
cognition inpairnent (e.g., nenory inpairnment), or
neur odegenerative di sease in a manmal, e.g., a human,
conprising adm nistering an effective anmount of a
conmpound according to Fornmulas I, Il or Ill. 25 In
accordance wi th anot her nethod aspect of the invention
t her e7x'1Akap1euptockdd a@nammed, leed afhomad, laempxﬂﬁfgt adeiistexing an effective

proph laxis of a disea I CO esulting from
| 0SS %‘uﬂtoﬁ ol T Rer glagc aﬂ%;@’s‘:@gmﬂ m‘m e.g., a

human, conpri sing adm ni stering an ef f ect | ve armunt
t o For.mu

of a co oun cCar.

In accor aﬁ%ce Wt m%ﬁggtﬁ%rfmr%“[dﬁ&pﬁasgé%ec‘?veé‘?o? il’i‘ére 1s pr""‘deda
i vemethohfor bwteetingneprony/indenknanal reed. fadohnfan ) frdoh Beurotoxicity induced
trea | axi s_of a.neurodegenerati

di so{r) C%%@E ggéél vlgt){llr%cﬁp '8P coﬁlgnsénign%@\mg F%thvﬁ agount of 2
mammedmpoendpaceording toronmulaokfiror §l.ng admi ni st ering an
effective anount of a conpound according to Formul as

I, I'l or I'l'l. I'n accordance with another nethod aspect
of the i dwewbideme withmeothe nmtlﬁ:\zliaﬁhed o e inehti@ckhéefis prov1deda

t
irjlde 8 " r%?%é(c?%lr {ﬂg Hga%aént oaprogli,y aé(bStOf 9 gflfrgq?gg}eragygg@fder by mnhibiting the
r e c elpndmgofokﬁmpindgs oo 7adithnecepters umgmamnﬁf tgchahumad I&BMBﬂism

rd| n t For nmu
accor ance \%I eﬁgcﬁ]g °81p8‘§’§238f°“8f‘g {“r%r?lﬂﬂ?%hlnf G
there is provided a 10 rrethod for the treat nent or
prophyl a ro en ti sorder
i nhi bi ti )r%gctc %ﬁan%%u'ﬁ%m)%egfu c%ﬁg é’p‘?tl §&s e Oﬂ%ﬁls provided a
e c epetidsfor protactimg mbns ima gmmmal kgiya hpmen iijor mu‘bgpxlcxty induced

2o oo 0 oA Bl S AT el A GBI hopung epprcing

anotthEPdeﬂShdﬁoreIﬁpect of the invention there is

provided a 15 nmethod for protecting neurons in a

manmal , e.g., a human, from neurotoxicity induced by
A(3 pept Inassordamapwitls anvgheadhethnd sdpedtiofithe dnvestidhakdré iéeprowded a

Z@m) %hogfforaallg\%ml%mblﬁgn & c%lprgrgmt I%nc'%i%lr'x rlrr}{iugesd bly Ad peptldes ina

mammal e.g., a human, comprising administering an effective amount of a compound
according to Formulas I, II or IIL.

The compounds of the present invention are nicotinic alpha-7 ligands, preferably
25  agonists, especially partial agonists, for the alpha-7 nicotinic acetylcholine receptor.
Assays for determining nicotinic acetylcholine activity are known within the art. Sée,
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 -7 nAChRs, the
30  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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In accordance with another nethod aspect of the

invention there is provided a 20 nethod for

alleviating inhibition of cholinergic function induced

by Ala peptides in a mamual, e.g., a hunman,

conprising adm nistering an effective anmount of a

conpound according to Formulas I, Il or Ill. The

conmpounds of the present invention are nicotinic

al pha-7 ligands, preferably 25 agonists, especially
partial agonists, for the al pha-7 nicotinic

acetylcholine receptor. Assays for determning

ni c otaterligen@gaétryll iothchanpeb regeptory thayara bcﬁnﬁuseﬂmf finee sittiunit pfogsins that
art. 3

c Char o ecr F@%??no%om&lﬁ%}émﬁ §Sen§y, t ere are eleven known neuronal nAChR
[ 3H] metunid (of c a8 ond B2 ). Hlermwalscaﬂverﬁurﬂm subuhity expressed in the

| abelLk Rha u ni cotinic

acet % ga?%e rég§%¥ﬂﬁsqﬁ &gkﬁropharnacology, 1999.

38(5): p. 679-90. As agonists for a-7 nAChRs the 30
conpoundsar and t.r atnent

of a vari et y ; g wggg gu bt %S Pan%g ﬁécglm Ifeg Ka egcscs)rot&e Chypsgtameric. The
Wi t hsublipe ydvihrhab rm@VGﬂmQBSl@dﬂ@mentMnomhe homopentameric a7 receptor
acet&hﬁﬁg | ganel trol : I
i on-ch ﬁgg?‘églﬁg&gﬁﬁﬁbﬁ%%ﬁ&%mose 1tfa%l\%l affinity for nicotine
subuffgenig andefone-budgatotoxinmjantegonisentStadiesi havue showd tteto7Agh ChR
POT CagdRlsRIGHbE ner o

Db B Yol AR E gl et b Yol B LN S0P A iscases,
furt Pré#cog@bzmintpgmmm, @sorgiother thihgs. Vﬂublmﬁmﬁneﬂs aﬂteowmagbmst there
Syst gmread & ey éﬁﬁ' c

subt ypes can be. £ ﬁjegﬁ(%fgg%rr (lygg% g;sgpe %Clar%' Sflgetive agonists
The U%?VﬁéownPtﬁmﬁdébW@Gebvﬁdﬂ$wmsmdnmabIe attention

is the honopentaneric a7 receptor subtype forned from
five a7 subunits. The a7nAChRs exhi bit a high afflnlty

For ni cotihseompengd anabeseingnice.,2oB-paridihdas dttexahydropyridine is a
(ant 2@QABdckurring WS cABYEm

agonij sts %an beguse in t%ﬂgﬁggggﬁgﬁ%ﬂgggaﬁk%%n?mms See, .8
di sehgsstaly Eaﬂ@ﬁﬁe&éhel%k | Yoatbeinedis esotentamdvam gﬁmammehan

| D akiEATRIY Seep PR NGecOt Pk e 1 n i
known agoni %etp th eree EI s°q %@&32?0%%825 %%%%%ecrrenltn an?baseme
ot henalgps wh:awragﬁmesp@Dh@@n@%dmt@@mun)bmymgmmasﬁ-
3(hat it diesS B%ﬁ&nn% eeﬁé |18bdm LRYELc x%b%?or%&grﬁs% Sseb heaél Us
nicotiné. 15 ound anabasel ne, 1.e

2- ( 3A35d\png WO 92/85396 Qﬂp@hlyﬂdmlmwnbadermmamabga@ 3-[2,4-dimethoxy-
nat WeabylMeRq QHJHaée'i}Q élwwh CReiE 5’1' &d'ﬁﬁj@?se‘é"er £PUS 5,741,802),

(nenertine wormns) ants. :
1s a selective partial a7-nAChR agonist that has been studJed extensively. For example,

abnormal sensory inhibition is a sensory processing deficit in schizophrenics and GTS-21
25 has been found to increase sensory inhibition through interaction with 7-nAChRs. See,
e.g., Stevens et al., Psychopharmacology, 136: 320-27 (1998).

Another compound which is known to be a selective a7-nAChR agonist is
Tropisetron, i.e., laH, SaH-tropan-3a-yl indole-3-carboxylate. See J. E. Macor et al.,
30 "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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Kern et al., Toxicon, 9:23, 1971. Anabaseine is a
potent activator of mammalian nicotinic receptors.
See, e.g., Kem Aner. Zool ogist, 25, 99, 1985. Certain
anabasei ne anal ogs such as anabasi ne and DVAB
(3-[4-(di net hyl am no) benzyl i dene]-3,4,5,6 20
tetrahydro-2',3' -bi pyridine) are also known nicotinic
receptor agonists. See, e.g., US 5,602,257 and WO
92/ 15306. One particul ar anabasei ne anal og,
(E-3-[2, 4-di net hoxy- benzyl i dene] - anabasei ne, al so
known as GIS-21 and DMXB (see, e.g., US 5,741, 802),
is a selective partial a7- nAChR agoni st that has been

studied e For. exanpl ... abn
i nhibiti o‘zfng pssdé\{g @ﬁg HGPIBEGSE g@ §§cﬂ]§e &eR %rn?‘ eﬁ’een indCated as useful
schi mphtrmtmers amdiat popByladis @fvahiass diseeses frdluogditions, partlcularly

Iagc rnﬁ%g 2 %z?s% né:ur}cr)] egentgi Qerage%sj %gqoiv?r} earciel ct1onvc\)/|f the cholinergic
PSy c hoefg anrdacmn&oggs of ilxﬁﬁmry&ﬁﬂ/oﬂﬂogﬁﬂlgﬂ fnpairfiteet, RTuding, for example,

gggﬁ?cs zoPhremgl,h L estggqlne?néah depresglon, Selﬁg%ﬁ%[gﬁ??%?wychotic
' ndoﬁleeraers:]a’fdumxt;el syedroifig @arkinsén’s Baene¢, Hamtiggdton’s disddsé [Ek@nples of

st..Tropd setr.on 1.S Pot en
and %‘@hte%%\g/% YA egllt CREHT e sgﬁg?(sufggra elﬂjgﬁ flisgase, tLewy
Bi ooBgdy H)bnhnhﬂ?eny’btrob]ﬁt LaterB[E}:le,ros&lﬁxeﬁ&?y)unpalﬁﬁen@;gﬁleﬁﬁry loss,

at |.chal i.n tor
%@encc}%ﬁ“ dre a?ﬁcg %%s%n% c%‘ﬁflg ?A‘Inﬁmfoﬁ elﬁf“g E@%ﬁ‘ﬁl% @/‘SBFdCS and other
pr optegs such 8s datuant bfnicotide adeisies, mdmg @mdhhg Od3fation, treating pam
o LAY 5 R P LR e e i

di seases
syst&age. @nWQ:QVVﬁﬁ%S e 9%38®WQIOMMFWOC!QFBI6MDMOHaday etal.,

| D3 0B e, 26: 58‘%@&94 {1957)%&%’& & (f‘(lepr oy flg%%%tg&}gﬁp?‘ggi

anX|ety, mani ress mani C
bf pShepiensd.id SIdEQQ@b dfeveils, et 3l s ehomiasnaglogly, (19O8) 136: 320-27 (1998);

Par d| S exanpl es of
neuﬂggéggﬁe}gﬁt ﬁ\@@@ %ggjsaes?ygt(cog)rsﬂt ?%%%rde?g (such

as Al zheiner's disease, Lewy Body Denenti a,

Amyot r OpH'hES h?'%c@(gra%ccs%tﬁ {hgglk\%htlo {’irlgte){% %rﬁl{)gg{w gﬁ&lf)%?fiﬁeatlng a

menory | oss, cognition
Att Gﬁtlfﬁfé,r?SMfaIuE Iaﬂlump ewféecing ﬁpm)ijZalhsm dleeades, mencbdegeherative

wesd@u&p m@av{nfg%a&ymmgtftﬂé gh%ilh& sys e'n‘fta'gg c?nélléhg)dug Mehory

snok I Ng cessat ron
us e )and/or engiifion émprinueoty moluémg,l fomxampba&chngphrﬁﬁi agkiety, mania,

i nf | apmatiopn., .or S| e..e d... W 97/.30998: . WO '
o0 (A0 BB BBk it salons Rl Fatels Shome,
J. MattrkiGon imdiseas6,: IRBitingtd16 9diSebse [t2nPles cBaburbddgetatiat diseases],
Ann %h/oﬂ%%gftit\é dilygrgers %ﬂ&rﬁs 'Alzheimer’s disease, Lewy Body Dementia,

25  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-III.
Neurodegenerative disorders included within the methods of the present invention

30 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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15 Chapter 5, 41-51 (2000); Stevens et al.
Psychophar mat ol ogy, (1998) 136: 320-27 (1998); and

Shytle et al., Mlecular Psychiatry, (2002), 7, pp.
525-535. Thus, in accordance with the invention, there

is provided a nethod of treating a patient,

especially a human, suffering from psychotic di seases,

neur odegenerati ve 20 di seases involving a dysfunction

of the cholinergic system and conditions of nenory

and/ or cognition inpairnment, including, for exanple,

schi zophreni a, anxiety, mania, depression, nanic

depr Bishirdspn[spdarme)ewultibyssydebateiationl{Shpueges jyndrome), motor neuron
Tour git.e. - | - S di sease . .

Hunt [ ngt eg'ﬁlj@y i“se sgolfkg@%@pa?gcgg%s?s’ gegurrl% g8 1EAs cpigal basal

di sedegerdgrationaie-Berkineep's-Démentialtaupl chenf Submyistihacute sclerosing

Al zhgl el S e .Dementia, 25 .. . .

Any oﬁno pht %hﬁééit?%rﬂ a _gt cgtﬁ O\eﬁérég‘sg 10%}( KioRS ?1}§ea|s%5g|mr¢ {fingpathies, primary
e NOPIPEIesstve aphagignittiatamigralategarietation, Mackadbiosephl éfséasé/épinocerebellar
At t ephii® fhiGl vl ty D sqrder) conpri si

adm oot APy g i ponitBEARG deltrtuSlar BUITDL LE TRBHHE: Bfbese butoer
c onpRsaRipbalber@aldy.rsginglonEoulan Atraphy), spikdbulbar muscular atrophy (Kennedy's
Neur qelg Ak M&Al J; ed withig the

nmet hqu&g’?ﬁl t nlg} pr reag gﬂ%B?ﬁ%@%ﬁ%ﬁg r%eg}aug’éa’r%{{o%n%m

not 9isease; Kugaltsre-Welraderaliseasa iy Sachr diphse) Satidsofddlisease, familial

A Zh@hdiR Wissasd I WEABESK LGk | se, diffuse Le :
Bod;s% di sease, progress @g&&: glﬁgdﬁﬁ‘gl G5t SHESIRATIPEE \é%rﬂesswe
Ri chawltfost lepencenhelopathy pripsgissnean(dielgar@reatt fehin-Jakob, Gerstmann-
( ShystnRESKCRWREY & t 90 sdbseases -

i ncl udi ng amyotr opﬁ%g%:e’ Fg?l ea?gfiﬁag g"ngp%lsl? Sé’{nméz §ahaguIqdegagerative
at a)@psggd’e.r & qﬂéﬁl‘omﬁﬂ'@rﬂ isdeegramerrinfaiction including embolic occlusion and
AL S-tR3mk b SRBlusio P Bt As%t&gllmxlﬁﬁl%m%ﬁh?%é %?Lnys u bea@lrgc%u%ing, but not

clﬁr05|ng panencephalitis, tington"s e
ar

THEg ip» gridiralespbaurak subareraioidoand ittiaesssbraly, iandiinyraanial and

Pr 0GRS Ertebeal RIBASHRIudde! bR LN IGlAko ISHSRGT 8L

Machado- Joseph di cseause spl E]Jgtgienrg{eegé?’ ?ar Oglf g%(ﬁeagloﬁpsgegi

ol i POPBREIPd eerptign)degenerations, G lles De La

Tourette's di sease, bul bar, pseudobul bar pal sy,

spi nal nuscul ar atrophy, spinobul bar nuscul ar atrophy

( Kennedy!ns2ddigipr, @ayChRs pqmistsy such petha borsmiuedsosfities, present invention
2bamichi B us8dRHehiCoP AR Glefki AR g ko hann ... :

di sease, Kugel befg- V&l an g&%@@%&%@égsﬁgﬁ%@ms with

di sSHEETY lesienluting aeselaisé memaniloss enility, wsasléridementia, diffuse

di seagematiblalsbAL (BiKUWRRLOE e 24 ?%}gegfia 8 S855Ge P RESEIIE origin,

par ag(gr esl §, progressive mu

| euRErBFEE Shbaad frawmy andgslitfiesn braindamages dérsentia pagilistica and frontal lobe
Cr edérdth dee) 2 OO 68 Slfsbfg.gﬂ]ﬂl'si ig'lta&%ﬂﬁ%ee&iit)% Iggn'r\{gnl%%{n, there is

2gi sease, Kuru and fatal f. ~Insommia),
e up@a@@%ﬁg}eﬁlpqi Qfireating 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
30  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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di sorders resulting fromcerebral ischema or
infarction including enbolic occlusion and thronbotic
occlusion as well as intracranial henorrhage of any
type (including, but not 15 limted to, epidural,
subdural , subarachnoid and intracerebral), and
intracranial and intravertebral |esions (including,
but not limted to, contusion, penetration, shear,
conpression and | aceration). In addition, a-7nAChRs
agoni sts, such as the conmpounds of the present
invention 20 can be used to treat age-rel ated
derredniwaae, dfudtingtdnéy distesepPick’ adiseasei GreunzibltiiJaked dideide, depression,

SL&haLe
ot 1 Aol A CRAR Ao b o i PRy gmentia and
di seetber n(eBIOIvgwalrpgedltl@lschss'@ﬁae}HV dedeandibasaflar disdaes, cot@prising

L ad t d
o TREANGEAS UL oSS Ll SRR LI 200 e
|dbe denenti a. See e.g., WD 99/62505. Thus, in

d
mot hod of T atprekBar B Y op AR sBa B 0B O . AP,
suf f &Pisngenfl pther Bagements) a¢ hnbwnde hemtvolmﬂndheqiahﬁ[ogy of Alzheimer's
P AR

admi ni st éri ng e bat |en
C onplo irebitehobredgio gartsmlttéo ﬁmutllcms Furthdr) it hablbeeh detefmined that Ap

dj
R JeaRe B B2 B0. Shn RAE I o B PER aoremies o
suf fey LAGhRy @mvéﬂ@wryreammeummmm/emaasé@ rSee)@ngWa 99/62505.

m | agin
di sggég(ﬁg&l Etlmzﬁgatkr eni a, g{srﬁ% Eé,)t(t)eﬁt g gﬁaénégggm"m“y associated

Hu nt"lflﬁgfﬁ@)]?ﬁpgd@:il §eeas &, Kitiagk Tset ], sAeres NeurGl, ,8957,42| 159) akob

di sease, depression, aging, head trauma, stroke, CNS
hypoxi a, cerebral senility, multiinfarct dementia and

16t her nelkes wgicecadaneowith ad orwdingsit ofthé inasntibh theadid provided a

car hamasibae 4hoBARERnu UL 09, ARATLALSLECLNG, A

effecti ve anount of "a coﬁ%bun accor JHPBS
[ -1 |cpmp153ep\h§qug]s@nm todhg @b]ectpnmr@entlc(aﬂ?é’ﬁfemnd arAduht of a compound

peptab&%néjﬁrf‘oyrﬁﬂastﬂﬁr t@%ﬂ:{?ﬂ%e\ibﬁg?mg Qﬂe 2 gqld %%\ao 1?Ptxgl$@referably,

and ot her fragnent
pat Koy yithpA @rqﬁmbltsaﬂ @A@as,enostrprefeﬁcos/l hé#an o-7 nAChRs (as

2Depty. t OXi.Ci 1.
DG o o e e Sk ah BBk e At e OB T bl of
f unédshsimer Fdiseasethat mczluctmhut lbeant umtmm amgninmham lzk@uiéb deficits,

pe pta llqﬁ(%jsl Egﬁ%sﬁ)? hc%r sial 2 pfé)?n r J&?ogz’syc%‘r]a?nct s%pgm and (s)l(élés and

movernent and gait abnormalities).

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

chronic hemodialysis anthropathy, and Finnish and Iowa amyloidosis.
30
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a-7 nAChRs are useful for treating neurodegenerative
di seases. See, e.g., WO 99/62505. In addition,
stimulation a-7 nAChRs can protect neurons agai nst
cytotoxicity associated wth Appeptides. See, e.g.,
Kihara, T. et al., Ann. Neurol., 1997, 42, 159. 15
Thus, in accordance wth an enbodi nent of the
invention there is provided a nethod of treating
and/ or preventing denentia in an Al zheiner's patient
whi ch conprises admnistering to the subject a
therapeutically effective anbunt of a conpound

accor di ngintaddifon, michtysc teedpitdrs haye bedni 1bx'pt1catddeas blapidp agolefn the

an a%&)ps rgsggxgsreg ecgltof H}Eesﬁ\&g; o ablr%@ts fPé 2 éli)%s caﬁﬂaﬁélﬁed in the

a 7 némsas of a]soh’b@mﬁlairdthﬂlanchnm hmcdud‘anﬁn therepy. IThgs, &ndt@tance

prev .n 1er . C nica est at.i s of . .

Al 2h gﬂ;he I 9m8 Seénatl glé tlh% Waf:nnog%ere d%proglﬁl{aé) %Fxgt%ﬂ%?f qrqapﬁxq ae%atlent for
t5, elogmi Wllth@awaﬂ@r tramggl agzﬁledteﬁlﬂr:anhantomaﬂfoaxﬂea@y comprising

depr ?(ﬁ'ﬁﬁu%[éhﬁg% tHef];I)Sa%e t h 5 rorﬁn? (z\krr?(fp H§C n Idaatccrorging to Formulas I-

synpt ons " an
abnoflbal ities). 25 The pr esent invention al so provides

nmet hods for treating other anyloidosis diseases, for

exanpl e, hereditary cerebral angi opathy,

nonneur opsgdmists fhethedi7H ACHR subtppkiad alsDbunded fa yeakopidtction against

cr ond f am | I\/led t
T8 e PR e SR P SEGRTE bnind Bleab it e SRty
pancThust mcaccoadmica:mﬂdanaambooéﬂmhmf tl&rmdranndoﬁers is providedn ifiethod of
hem) and. Fi.nn nd | owa . .
oyt By 8 e B ORR hcn B ke e Aot yith stokes
hav earndashemiaphd glatamdteamdmécqumtrgo)acxtywlomphmg fdinivedyg 19 the
resp d 4 ul Ipol% ni sts r
a- 7nAl %‘ é%ggérﬁgggrg{ﬁsg &ripﬁ'gnd Frear %%? o\‘S{1 {:Ighol
‘W thdrawal and in anti -| ntoxi cation therapy. Thus, in

accor dan ' : 1 nvent ion. t her e
IS provi ggsdn oggdtﬁg%‘%gacfg{oﬁggﬁréﬁ;ﬁ %’8’* a{ltl%gl {yges “aF a7 gir0 ge used in the
al corrafment pfrdectine kddintion,rimhiting gmekipgtes@fion, \meattng pain, and treating

ant i ; OIS dmnistering to
e L RO BORARN OIS S L L L
acc o?DGhOﬁgnqnt)OﬁIbér invdngien therelid providgiommethed cffmeatidgex patient suffering

209 ;Pﬁt& Ricot; Cf\ﬂ@l@%ncgﬂ%gé %It\l%n%'?% 01f c? be e(se uorr 2 %5:9:}0% otf m%ucmg

i sc h@itﬁkmgan@a@nun anametqonn}usegiaMnmthgmmm pagient an effective
amount of a compound according to Formulas I-II1.

In addition, due to their affinity to «-7nAChR's, labeled derivatives of the
25  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

30  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
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Thus, in accordance wi th an enbodi nent of the
invention there is provided a nethod of treating a
patient to provide for neuroprotection agai nst danage
associated with strokes and ischem a and
gl ut amat e-i nduced excitotoxicity conprising
admnistering to the patient an effective anount of a
compound according to Fornulas I-111. 15 As noted
above, agonists for the a- 7nAChR subtypes can al so be
used in the treatnent of nicotine addiction, inducing
snoki ng cessation, treating pain, and treating
j et | agocigerbwith WChdlS%QQ%SMZ%CMCIF '8 ivedst, s thIZQphxtnBQMkmson s disease,
Thus c [
| nvor iR RARNC Pl WloB oD isPlse T, gprovasautar
pat i dig¢ase gpg @aﬁﬁgu@@asrwblmsmec@taitqd@ommecm pai n,
jetlag, obesity and/or diabetes, or a nethod of
i nduci ng _snoking cessation in a patient conprising
atim ni st efupgn aesordarceyithi aagmbedimentioé the iinwenticartbers is ppévided a
conpgy n. due
o T Faed SRR LR BLT R, forekdrne Bk P et
of t MECD.asquinrgernendie (‘daD)Fagermsoa@teﬂ cognitiveaeging (MSEDO),ramnesm
F' 8 g | 1 , am ur.QL ma
of t hg&?é%@ﬁnsyﬁhtsﬁg& % . aﬁ%ﬁ Uﬁlg}ga#&er Stgesm %e Yy
suchdafigibelrem eaerrpasurqpf av¢stb@t1q seqnfs, ﬁl}ep)ﬁemlvmdnemhmcbc@utwe
a

Condilﬁtﬁ)l g‘%&gqmne mfréﬁét{égy%c?cryr%ee ﬁax%’{ﬁl sk,a%fsqg ate§ dﬁementla epilepsy-
i npaﬁe}aﬁémg%qwet%alamqt,. Rapn's3gndremd, ééQOholumwelaltn‘ddemamnaon
and/ @ug/bbe: r r
and d n%/f i Ig].ﬂlcréfiﬁ’ddcéd %er%lﬁn%gr:ﬁﬁﬁln{r i nen@I I%fﬁe?l’t{;’ b%%!s&& (gggeir Syndrome),
of FRfeRmahdermratie (e £logh cae harsesy Flfpl) Dmeﬁﬂcompslemg adtmdlstenng to
Wi t hth&pianttin SEBSRS a%uﬁof—b&in‘f&ﬁn@ac@érﬁﬁg%ﬁ ormulas I-IIT

_ ijChl zophreni a, Parkinson's disease ntington"s

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

H| V, car ghouaagddlodthe cgﬂnﬁ&iﬁ §seof es@ﬁ%ﬁvehﬁ@d"&%etﬁisup@ﬁg k/anety of

gf?e rel ated cognltlve declin
acc of insluging theparticuiss shmetome tobe trdatedi the saveiityiof thesyreptoms, the

is nbwbﬁ@ﬂnﬁstrzﬁrsh hﬁ’éifr&fueﬂc&%%le BQsa B%Ha?'ﬁ‘itp%k’c{ k@f ’h?pound

from, for exanp nitive Tnpalrme

vas diifizsd: te ﬁgﬁﬁqyatowabﬁy pragb Rhmeasplneid peafgn thhwenmpound and

2peClthdstedeARPhny &I sidASHRE AL&H other con 1derat10ns
w open- heart-surgery, cardiac arrest, - oF gener al

anesthesia, nmenory deficits from ear| y exposure of

anest het The &@dbEds of R HER oY B 4 dMnitARH ¢SH 500! ﬁalrt}/c?xlarly

humans, at typical dosage levels customary for o-7 nicotinic receptor agonists such as the

known a-7 nicotinic receptor agonist compounds mentioned above. For example, the
25  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.

30 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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10 inpairnent, chronic fatigue syndrone, narcol epsy,
Al DS-rel ated denentia, epilepsy- related cognitive

i mpai rment, Down's syndrone, Al coholismrelated
dementia, drug/substance induced nenory inpairnents,
Denentia Puglistica (Boxer Syndrone), and ani nal
denentia (e.g., dogs, cats, horses, etc.) patient
conprising admnistering to the patient an effective
-ampbunt of a compound according to Fornulas I-111. 15
The dosages of the conpounds of the present invention
depend upon a variety of factors including the

parti end tﬁd‘lﬂ&yimifo@m&antl@i tb®e fiinRAL At ark RFoe$62686 1ak ¥ 191udeNA related

synpt m nistration, the frequency
of theata%as}%g%“’“ef’g?f fy S‘?‘ﬂé“ﬁ&&?’f ewﬁéﬁomﬁﬁagofmerestorvalue

util i ndlgk patthelaecfdnteczamywmdhmh@t G@du@@@h @bﬁéﬁdnlte@, For example, it is often

phar e t he co nd 20 the
prese c‘g{’lgﬂ) S%&mgg Iéetbél ' s&’gerglo tgg’ gf”é“ géﬁ%l@“ gtdhsiil achieve
cohsi dailat if m’tsdenfmé resoh Bhiosel of skﬂl inhie: artrMﬁrhtaVMfMéht R®wledge of
adm nd,st sLeds Lo arti r
typlcgl osaae I%%H¥Bk ws%’nﬁﬁ@ % WXh qﬁﬁfﬂﬁﬂ?”““wnt°
r eceJREE eGSR ss fusions ag vilheptinfadly sdmsmhm purﬁosas iR Qising ke methods and
recegﬁ&k¢gggpk§g“ggquunds menti oned above. For
exanpl e, the 25 conpounds can be adm nistered, in
single or nultiple doses, by oral admini stration at a
dlct)Jsage | eYBd predent &%n&%@'ﬁm &b

0.01- 10 ol kgl day. Unit e@%]{% ‘%S‘J’g’ nﬁ%gﬁgé following non-
c 0 nt aldnﬁtmgfeéﬁm%li“a FRofrelyice thedisclgguig of %hleiel Wgnldmp@hnmid bé@pt clearly
I Nt r dvaindulsat o@éh'ﬂnﬁl k'lﬁfefeﬂf ritiddintR of %m%%d&é}% Qﬁccordmg to the
adm gistered or multiple dosages G

carryl ng bnﬁfdt’toﬁé‘ P‘b%é‘giﬁ‘ésesﬁbe’?%lé(ei)ﬁoé@éﬁ?f skilliarthg rekgvant art.

it is of course to be understood that reference to

particul 5 , ents, cells, culture
condi tio Zr:[é ttﬁ%xfng }he folloy KPP Irmparafugestiee set forth

|i mi ¥ReAgectdsn d%ﬁf@StQQISbe; ané,axﬂlemﬂ&s»visemumst‘e&ldﬁ pahi and percentages

rel agedy waBheri al s that one of ordinary ski 'l l the

art mourd recogni ze as being of interest or value in

the particular context in which that discussion is

present edine kg ten ossible to

gﬁbst Lute onee bar reggfélt aé’ﬁfca% PSP A ghs cited above
ot Hébelgiglare hprehy @W@Vedlsysfemnbar if not identical,

results. Those of skill in the art will have

sufficient know edge of such systens and

nmet hodol ogi es so as to be able, w thout undue

experinmentation, to nmake such substitutions as wl|

optimally serve their purposes in using the nethods

and
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procedures disclosed herein. 10 The present invention
wi Il now be further described by way of the foll ow ng
non- limting exanples. In applying the disclosure of
t hese exanples, it should be kept clearly in mnd
that other and different enbodi nents of the nethods
di scl osed according to the present invention will no
doubt suggest thensel ves to those of skill in the

r ei"h%v ge@ént ﬂ’l %rlmop %lso 8r0\ {Aes any eg&ltlpegem%ngm}eﬂts dlsaoseg belo? ag(gindicated

l'es, Ures are set uncorrec

'nwﬂ?ﬁéﬁﬁﬁmﬁﬁﬂéhHs and, unl ess otherw se indicated,
all parts and percentages are by weight. The entire
di scl osures of all applications, patents and
publications, cited above 20 and below, are hereby
i ncor por at ed RycomBhelABGRIng0 FORAUANESRTITI nvention
al so provides any one of the enbodi ment s di scl osed
bel ow and indicated wth the nunbers | to 46. 1. A
conmpound accoqu g to Formulas I, X{j or Ad+B: A-B5

A-B 7<i~x aN(l) X -, (11 - H A—Blo|X\
xlIxN XTKLRY (111) (&)3 10 whe (”)
\ 4~ / X\
XN X5 N
. A—B

><1l()|/x\ N

x4 N )
s \x12 Y

10 wherein
A is -CH,-, or

15 Y isOorS;
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Bis N R7 15 Y isOorS; 36a X to X4 are each

i ndependently, CH, CR, or N, wherein at nost one of

XL to X4 is N .XS to X8 are each, independently, CH,

CR2, or N, wherein at nost one of X5 to X8 5is N X9

to X12 are each, independently, CH CR3, or N, wherein

at nost one of X9 to X12 is N, 10 R, R - and R3 are

each, independently, H, Cl_6-alkyl which is

unsubstituted or substituted one or nore tinmes by F,

Ci, 15 Br, |, CN, OH, alkoxy having 1 to 4 carbon

atons, NR4R5, SH, SR4, SOR4, C3.8-cycloal kyl, SO02R4,
SO2NR4RS5, r; ' j ! r ; Lpn o
G20 al ket SR EREREAS, LRC bR Piren fiostpns et X' 10X
or nore tisMés by F, d, Br, |, CN, OH al koxy having

1 to 4 carbon atons, NRARS5, SH, SR4, SOR4,

C3-8-cycl oal ky] , SO2R4, SC2NRARS, Ar, Het, or s g
conbi nat i $n¥ XtanesaelpindependelysCHI &8 n gt Naiticedin #tgnost one of X to X
ugsubsti t 4tned or substituted one or nore tinmes by F,

ad, Br, I, CN, OH alkoxy having 1 to 4 carbon atons,
N-R4AR5, SH, SR4, SOR4, C3_8-cycloal kyl, SO02R4,

S2NRARS, xNo, xHele eachl in_@@b@pc.leﬂﬁl , i(ﬁ-ﬂ @R{t(ﬁ & Q/ﬁgrein%pmost one of X’ to
C3_3-cycl gal kyl which is unsubsti'tut'ed or substituted

one or nmofeiNmes by F, O, Br, I, CN, OH, alkoxy
having 1 to 4 carbon atonms, NR4R5, SH, SR4, 36b
10 Rl, R*and R® are each, independently,

H,

C\.¢-alkyl which is unsubstituted or substituted one or more times by F, Cl,

15 ' Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R®, SH, SR*,
SOR?, C3.3-cycloalkyl, SO.R?, SO;NR*R®, Ar, Het, or combinations
thereof,

20 C.¢-alkenyl which is unsubstituted or substituted one or more times by F,

Cl, Br, 1, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R®, SH, SR*,
SOR?, Cs.gcycloalkyl, SO;R", SO,NR‘R’, Ar, Het, or combinations
thereof,

25 . C,.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, 1, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R’, SH, SR*,
SOR?, C; -cycloalkyl, SO,R*, SO,NR'R’, Ar, Het, or combinations
thereof,

30 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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SOR4, unsubstituted C3_8-cycloal kyl, S02R4, SOZNRARS,
Ar, Het, or conbinations thereof, hal ogen, 5 CN,

NO2, NR4R5, SH, SR4, SOR4, SO02R4, SO2NRAR5, N WB02RS5,
CONRARS5, COOR4, NRACOR5, NRACO2R5, NRACONR4AR5, Ar, 10
Het, or "R60-; 15 R4 and R5 are each independently H,
or Ar, Ar-Cl-4-alkyl, Het, Cl-4-alkyl,

C3_8-cycl oal kyl, or C4.8-cycloal kyl al kyl, each of

whi ch is unsubstituted or substituted one or nore

times by F, d, Br, I, CN, OH alkoxy having 1 to 4
carbon atons, nonoal kyl am no, 20 dlalkylan1no

C3. 8- cycl oal kYBORbhnﬁlQ:{mdt&ﬁ@ SlokiRAr SOIR?, S B

Cl. 6-al kyl which |s unsubstﬁﬁg?edmgﬁ su stltut % ongktor

or nore by F, tgmbipgtionsithereof5 N OH, al koxy having |
to 4 carbon atons, NR4AR5, SH, SR4, SOR4, C3. 8-
cycl oal kyl , SQZR4, SQZNR4R5, Ar, Het, or conbinations
t hereof, C3.6-H %Myl which is unsubstituted or
substituted one or nore by F, d, Br, |, CN, OH

al koxy havi ng b 4 NR4 R4,

SOR4, ~ C3. 8- cyc‘tjf’%aﬁﬁ%w‘&a%@ggﬁt& s@NRéﬁsRRS)E\PzNMSQiN%ﬁ N
conbi nati ons CORRETf COBRE NREBCORSINGATO, RMNITONR'R®,
unsubstituted or substituted one or nore by F, d,

Br, I, CN, OH alkoxy having 1 to 4 carbon atons,

NR4R5, SH, SR4Ar, SOR4, C3_3-cycl oal kyl, SO2R4,
S@NRARS, Ar, Het, or conbinations 5 thereof,

Het, or
R°0-;
15 R* and R’ are each independently H, or

Ar, Ar-Cy4-alkyl, Het, C,4-alkyl, Cyg-cycloalkyl, or Cs.g<ycloalkylalkyl,
each of which is unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, monoalkylamino,

20 dialkylamino, Csg-cycloalkyl, or combinations thereof:

RS is H,

Ci.s-alkyl which is unsubstituted or substituted one or more by F, Cl, Br, ],

25 CN, OH, alkoxy having 1 to 4 carbon atoms, NR'R?, SH, SR*, SOR?, Cy.4-
cycloalkyl, SO,R*, SO,NR*R? » Ar, Het, or combinations thereof,

Cs.s-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®,

30 ' SOR’, Cy.g-cycloalkyl, SO,R?, SO;NR*R’, Ar, Het, or combinations
thereof,
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C3_8-cycl oal kyl which is unsubstituted or substituted
one or nore tines by F, d, Br, I, CN OH al koxy
having | to 4 carbon atons, NR4R5, SH, SR4, SOR4,
unsubstituted C3_8-cycl oal kyl, S02R4, SO2NR4AR5, Ar,
Het, or 10 conbi nations thereof, C4-g-cycloal kyl al kyl
which is unsubstituted or substituted one or nore
times by F, d, Br, |, CN, OH alkoxy having 1 to 4
carbon atons, NR4R5, SH, SR4, SOR4, unsubstituted
C3_8-cycl oal kyl, SO2R4, SO2NR4AR5, Ar, Het, 15 or
conbi nations thereof, Ar, or Het; 20 R is H or

C -4-alkyl which is unsubstitut ed or substituted one
or nore by F, O, Br oH, al kox%/ havi n

to 4 carbon at@orelk YNP%AVFEBC}‘ ‘meB@ﬂBﬁt‘iﬁia?F St eflﬁ’éer‘&é?‘“e*?ﬁl: Cl,

|1 8 1, g or 3; ﬁofm AN, E@{ amo@rmbmgnmmc&mg tagdrid] lgﬂﬁﬁ 80 sgla
carbon ato ichis u i tuted .or _substitute
one or nore tlng%% Sys%wﬂhﬁéﬁn&%w’sf\t% GRgombinations
alskoxy 36d hauwhé&tepfl to 8 C atons, hal ogen,

di al kyl am no wherein the al kyl porti ons each have 1

to 8 C atons, am no, cyano, hydroxyl, nitro,
hal ogenat ed  albskylclbami Rgich it @sibsuRl eﬂﬁbstfﬁ@tl:&@ﬁfwhﬁ& times by

al koxy havin dro | k haV|
to 8 )C/: at orrsg F‘L%%éslyg\la{}a;ﬁlf?ﬁg Vdnng(%é’a‘l 5t°5’tsglﬁ%, ’, SH, SR,
aI kenyl oxy ha\E!ORj v&sﬁmuﬁteﬁicm oyckaalkgl, BPLRNEO,NRRP g, Het, or

t;g 8 C atons, coﬁHﬁ tlxosfﬂsJ pyl having 1 to 8 C atonms,
aI kyl sul phonyl avi ng 3*8 C atoms, nonoal kyl am no
having 1 to 8 C atons, cycl oal kyl am no wher e| n the
cycl oal kyl gr at ome ndls tiopal l
sﬁbst i t u%/edg %J Py ngaugll rlévlhln e’ arStl 8ﬁu a8 She of more
contains 6 to tl!!@S bananBat @t%hdlkp:sy having 1 to 4 carbon atoms, NR*R®,

SH, SR*, SOR*, unsubstituted C;.g-cycloalkyl, SO;R*, SO;NR*RS, Ar, Het,

15 or combinations thereof,
Ar, or
Het;
20
R’ is 'H, or

Ci4-alkyl which is unsubstituted or substituted one or more by F, Cl, Br, I,

25 CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R®, or combinations
thereof;
m is1,20r3;
30 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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10 optionally substituted, arylthio wherein the aryl
portion contains 6 to 10 carbon atons and is
optionally substituted, cycl oal kyl oxy wherein the

cycl oal kyl group has 3 to 7 C atons and is optionally
substituted, sulfo, sulfonylam no, acylam do,

acyl oxy, carboxy, al koxycarbonyl, allcylam nocarbonyl
or conbinations thereof; and 15 Het is a heterocyclic
group, which is fully saturated, partially saturated
or fully wunsaturated, having 5 to 10 ring atons in
which at least 1 ring atomis a N, 0 or S atom which

I's unsubstitut i1 ©8ashbiythed ane laﬁﬁ{o%vﬂel-eﬁﬂﬂﬁ}l
hal ogen, aryl hayving 6 to 10 R o o Byt portions

optionally sub%"i"]“lhfh‘teeloto BL0atamy pminey tyapa by gy nitee, lglogenated

carbon atons i mkji@viag Yo s)@ratdugrha@d@énaledta&oéy Eﬁﬁﬁ)goﬂto 8 C atoms,
rtion, _a het er oc

atons in the a clic
which is full yL%%W?lgrléavmg pat § Catamp, %‘/é‘fwﬁgw hgying2to 8 C
ful |y unsat ur aitesls, aﬂdaﬁiylbb@&lﬁmgg tél-g)CratdﬁQ ﬂk}q{ﬁfo Haing 1 to 8 C atoms
whi ch at Ieastal%yl ?h mis a N, or atoni al' kyl
having 1 to 8 ‘gﬁ@ R o 8?%%% alicylsplphong ]ﬁ’("élrgsl to8C
cyano, trifl uoxtmﬂgmyxbammrtumsha@m t02°C AbhEQ cloalkylan'uno wherein
nonoal kyl am no hav g %ﬁ? ggs dlalk Y
wherein each &FRY 0389 BI5UmARS 5 10 { & afpomgs and Eﬁﬁ?mnany SUbS“tuted
a:@k oxy ]E:ar bonyl arylak)kyhaémlﬂmaﬂlp&wh contanEs 6Ct@frb:c£}%ﬂ ABs and is
thereof; or a u acc l e salt,. ,
thereof. 30 3%%‘%%’&% %bﬂ%% thé%%’ PRYtigR fpnfains 6 to 10
wher ei n lRf('r ian caf¥en atoeisead ts bopucndﬁpmgek&m&di,ygﬁbaueﬁoxylmd rein the
or C4-a y ted or,substituted, on
or nore ti ne\g}%ﬁm@ %% P31 eaﬁmfﬁl 15 SPYOTRNY ﬂ’g\sﬂfﬁ‘@‘i sulfo,
| to 4 carbon Sakf@wbamm rao)darm;lb anylnxy caer@J d{ydx&mrbtshyl
C3_8-cycl oal kyl hg%hn&%%%b her an

gd R3 are not NR COZR %}9 E%Eﬂﬁ tof, qA conpound
a cording to claim1, mhereln said conpound is of
Fornula Met isa heterocyclic group, which is fully saturated, partially saturated or fully

H

unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom, which is unsubstituted or substituted one or more times by
halogen, aryl having 6 to 10 carbon atoms and is optionally substituted,
20 arylalky!l 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,
25 _ 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,
30
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10 4. A conmpound according to claim3, wherein R is
H OR6, CF3, Br, thienyl which is unsubstituted or
substituted, furyl which is unsubstituted or
substituted, or phenyl which is unsubstituted or
substituted. 5. A conpound according to claim 4,
wherein R is H OR6, NR4R5, 15 NRACOR5, NRACONR4ARS,
CF3, Br, 2-thienyl, 3-thienyl, nmethylthienyl, 2-furyl,
3-furyl, phenyl, fluorophenyl, nethoxyphenyl,

thi azol yl, oxazolyl tetrahydropyranyl or

di hydropyranyl. 6. A conpound according to claim 1,

wherein sai d cORRRIREH doSor@ihg U4 lawhé{’gn:RI «zchR5 #e each
compaound accord;gqﬂ%o claim 6, .wherein

G epp AF Hitice 4 Syt g ot subsitied one or more
substinldbed, le Elr Y, |CN/\@I-P Hlkbﬁy HARiSE D ¥4 4 barbChtdis, monoalkylammo

subst j t ut ed, phe I ich i|s nsu % %

subs tdialigiaggno, ngs 8‘/°‘°A“<é’o%ﬁaﬂhlaat€8% PP @mi E éfl??#ﬁfe not

wizer eVRICB,R 08 NNRARROR‘RIRACOR5, NRACONR4ARS5, CF3, Br,

2-thienyl, 3-thienyl, nethylthienyl, 2-furyl, 3-fury|,

phenyl, fluorophenyl, nmethoxyphenyl, thiazolyl,

oxazol yl et r ahyafpepy R03tHing fo ddifyidivhgyih a5y kom@ind is of Formula

compqund according to claim1, wherein said conmpound

is off Formula 111. 36f 10. A conpound according to

claim1, wherein R3 is H, cyclopropyl or OR6. 11. A
npound ccordl t o, cl ai.m .

ﬁ@t hyl . 9 aveerdieg & C&?"ﬁ‘g Y“her&‘l“i‘ r'ﬁsli% &F uify thienyl

R5 i svhith mmishl;shtutedyoc subprtatpd; Ifury! velyicl is pesubstityted or substituted, or

cycl g et h r.o methyl. 13. A
conpuflt Jpéa({%‘& lrS Subs tecprshbs?lﬁméﬁxwherel n R6 i s methyl,

ethyl, CF3, 10 CHF2 cycl opentyl or
cycl opropyl metnyl nﬁo&n“d ac/%rfilggr%ocm 4319‘&8&% éﬂ% i, 00194 Rt

1, mhereln R7 |§ npoun
d6coMR ﬁ@Rf (M’CC@NR]& Chi Br. @ithienyl, %ﬂuem, methylthlenyl 2 furyl 3-furyl,

phenyl, fluorophenyl, methoxyphenyl, thiazolyl, oxazolyl tetrahydropyranyl or
dihydropyranyl.

6. A compound according to claim 1, wherein said compound is of Formula

20 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.

25
8. A compound according to claim 7, wherein R' is NR*R®, NR*COR’,
NR*CONR'R?, CF;, Br, 2-thienyl, 3-thienyl, methylthienyl, 2-furyl, 3-furyl, phenyl,
fluorophenyl, methoxyphenyl, thiazolyl, oxazolyl tetrahydropyranyl or dihydropyranyl.
30 9. A compound according to claim 1, wherein said compound is of Formula

IIL.
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15 16. A conpound according to claim1l, wherein mis 1
or 2. 17. A conpound according to claim9, wherein Y

is S. 20 18. A compound according to claim1, wherein

Ar is phenyl which is unsubstituted or substituted.

19. A conmpound according to claim1, wherein Het is
thienyl which is unsubstituted or substituted or

furyl which is unsubstituted or substituted. 25 20. A
compound according to claim 3, wherein each of X to

X4 is CHor CR. 21. A conpound according to claim®6
wherein each of X4 to X8 is CHor CRZ. 30 22. A
conmpound according to claim9, wherein each of X9 to

X12 is CH or 36g 23. A conpound accqrding to
claim1, “E‘??fﬁﬂ‘ﬁ@ﬂr‘md@@ lsélh@fé‘Pé?g is lyqypiopropyl or OR®.
3-{(IS, 45) 2 5 D azabi cycl o[ 2. 2. 1] hept - 2-yl carbonyl ] -1

H i ndazol e hydrochl ori de, 5

3-{[ (1S, 45y - 5-AetmAedacsording solsimyls Maeroin R’ iy Hepmethyly | |
car bonyl }-1, 2- benzi sot hi azol e hydrofornate 3-{ [(1

S, 4S) - 5- thhyl-z 5-di azabi cycl o[ 2. 2.

] hept - 2- yi4 carbeifgonnd a_CC%dﬁé.thqlgl@tlhwa?aPél is F§, mqthyl, oyclopropyl,
S, 4S}ydtopvkiih) ¥{clehrSpythaRAPrepy L bPALmethi.

] kept-2-yl]carbonyl} -5-(trifluoromnethoxy)-

1H i ndazol e hydroformate, 10

3-{[ (1S, 48) - 5-AVeddiyvund?actording ZAAifIG WBérdin 2R §s Aetyt, 2thyl, ICF;,

rb }-6-(t |quo oneth 1H i ndazol e
ifar oH F’%@%‘?e“ A IK”%&‘?VI
S, 4S) -2, 5- diazabicyclo[Z 2.1

o€ MOt SR o

[2.2.1 ]hept- yI] carbonyl -1H 15 I ndazol e

hydroform%te
S, 4S) - 2, 5-di aza |%l;cp§§c &Jrémito claim 1, wherein A is -CO-.

Bﬁept 2-yl carbonyl ] - 1H—|ndazole

16. A compound according to claim 1, wherein m is 1 or 2.
17. A compound according to claim 9, wherein Y is S.

20 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.

25
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%.
30 22. A compound according to claim 9, wherein each of X’ to X'? is CH or

CR3,
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hydrochl ori de, 6-Ethoxy-3 - { [(1
S, 4S)-5-net hyl -2, 5-di azabi cyclo[ 2. 2.1 ] hept-2-yl]
carbonyl } -1,2- benzisothiazole hydroformte, 20
6- Met hoxy- 3-{[ (1S, 4S) - 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 e,
6- Met hoxy-3- { [(1
S, 4S) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2.1 ] hept-2-yl]
carbonyl} -1,2- benzisothiazole, 7-Methoxy-3 - { [(1
S, 4S) - 5- et hyl - 2, 5-di azabi cycl 0[2. 2.1
]hept-2-y|]carbony| } -1,2- 25 benzi sot hi azol e
hydrofornate - { [(1 S,45)-5

. Met hyl 5- dlazablcyclo[z 2. - 2-yl].. carbony
-5- (2- thuje"nyl yrop “%PP“‘}drfd%"E%‘P%t"l-@a]c‘:‘?‘df BP?fﬁPél §°ml{’°“[n(‘15 Selected
S, 45Fof: Met hyl - 2, 5-di azabi cyclo[2.2.1
] hephéé%ﬂéﬁﬂ- gar%g%!afcﬁ%.z’l](hgﬁ%)tllpalelnongll]-tIP}-i%nglo%e hydrochloride,
35{[ Gl{ﬁd&@) oMbl 10y, §-d Rz dbicytlapaddi JEape-b 81 j2arBodyl 1 € Piberzisstiliazole
carbg{% %ER (5-nmethyl -2-thienyl)- 1Hindazole

YOPRRAL

1H- 1|

hydr

36h 3- {[ (1S, 4S)-5- Met hyl -

5. di aZEbS e9el bty A chdiycdizy epe-DStiyArbdnyl } 1,2-benzisothiazole,

Sl TR e N e —

]hepﬂHQm#t&chmﬁnﬂmphh -6-(2-thienyl)-1 H indazole

gﬁ@%SM?}QI ?'dlﬁza'gmaflg[zzazbl]%?&? a/E]féa.rEonyl} -6-(trifluoromethyl)-

1] hep&h@h;d@malrdfmte} 6-(3-thienyl)-1H indazole

gygr gszg . g 1S§§) sl%l‘a%ﬁ??eg@% 251|] gg %'Ocra]lr%:ion¥l] -1H-indazole

- 6- (hﬂh@&hyﬂ%Z t hi enyl) - 1FL|ndazoIe hydr of ormate, 3-
{ [(drRaftp)3 Q[(M?E@Yé mgthgl ?5@&%#9%‘18[‘2202[ ﬁh{ﬂ )%:yl]fﬁrbonyl}-m-

car bonyl (5- et

%iklﬁﬂﬁ@émé Gpﬁﬁornate 3- {[(1
S, 4. B?lmM?i m/b 48.255. @la%ﬁpélg[z@l 1t<]’:ie§t 2. 51]carbonyl] -1 H-indazole

] hept - ]carbonyl - 6-
| H- i hdees g‘P

20

25

30

t hi enyl)
gd %ydrofornate

6-Ethoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1,2-
benzisothiazole hydroformate,
6-Methoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1,2-
benzisothiazole hydroformate,
6-Methoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1,2-
benzisothiazole,
7-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1,2-
benzisothiazole hydroformate, _
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5 -(2-thieny1)-1H-.
indazole hydroformate,

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

S, 4S) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1]
kept-2-yl]carbonyl } -1 H indazole hydrofornmate, 15
5- (3- Fl uor ophenyl ) -3-{[ (1S, 45) - 5- et hyl - 2, 5- di azabi cyc
| o[ 2. 2. 1] hept - 2-yl ] carbonyl }- 1H i ndazol e
hydr of ormat e, 5-(4-Fl uorophenyl)-3- { [(1

S, 4S)-5-nmethyl -2, 5-diazabicyclo [2.2.1

] kept-2-yl]carbonyl } - 1Hindazol e hydrof or mate,

5- (4- Met hoxyphenyl )-3- f [(1

S, 4S)-5-net hyl -2, 5-di azabi cyclo[2.2.1

hept azablic -
]6 ?g ?:ﬁfr(gsl"%ssambaﬁwb%sdé %%)%g[i Mﬁéﬁq 2‘;112!:@5&)’1}05 BRdn$t-1 H-indazole

5- di apgpifpRieo[ 2. 2. 1 | kept - 2- yl]car bonyl} -1 H
i ndaZ}ll{[QlﬂwlSQﬁéﬂi}lmtSQhaz@bléﬁio@ﬁ Yj[hgp‘tg ylfcarbény1} -6-(2-thienyl)-14-

S, 4S) - % | - d| azabi cycl o .
]kept’n Z@F%Hé ’ -1 H indazol e hydroformate, 25
3-91[ (31,&(1@3;53 54»Exﬂyylzszhaaatsieﬁzo@m cpedtolyFicabddynents- ekl ¢H-

ar bon
{[(1§¥%%3 g?k%g e2 5- dlazablcyclo[z 2.1] hept-2-yl]ca
r bonya-J[(-SHS)- smbﬂmiz S-didaytdeyefop. ma]hq)t 23y1]c£r[)&n1,1} -6-(4-methyl-2-thienyl)-

S, 4Shfgmybt£§vﬁeﬁ Q|azab|cyclo[2

] kept . 5. (3-thienyl)- 1FL i ndazol e
hydr (1 3 d(hﬁaﬁS’,‘eS N&ﬂlyl 2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6- (5-methy1-2 furyl)-

1S 45) 5-nmet hyl - 2, 5- di azabi cycl o 2
55 EP%XL%C%Xgé ’ 1H i ndazol e hydrof or mat e, 36

5- Br @ﬁﬁ(IE’AS:{ -5+ Menhysz 4S)a25>1cryetot2y2 HRepb-294] aﬁwhyl}y@{ﬂb&hﬂ 2lthienyl)-
] keptlﬁnﬂzlﬂ%%%%&’ﬂ%até -1 Hindazole, and

phar maceut1 ca acceéptable salts thereof. 24. A
conpSuAd ua/d:)cb{[ﬂnSmg) f-metiyhR Mmdiazabidyelofd. 21 Jagit-d-ytloarperytid] H-

|s sgg F
(2, D azablc clo 2] oct - 2-yl carbonyl ) -6-(1, 3-thi

d?ol 52(31}’#53!01211?% )Ad §J4§) 5 hydwlo%ﬁrkimabdm;b[Z 2.1]hept-2-yl]carbonyl} -

3- (2,151&@@1@ &M&k&i@ 2. 2] oct-2-yl carbonyl ) - 6- (1,
3- thlazol B H1ndazole, 3 -[(1
é?ﬁ1

S, 4 S Q-Fgm{_gp C{g}@ S,éF)gS—gleljhyl 2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -
] hept #3ndsbSl@nRRdtMnlarel H | ndazol e,
5-(4-Methoxyphenyl)-3-{[(1S5,45)-5 -rnethyl-2,5-diazabicyclo[2.2 .1]hept-2-yljcarbonyl}-
20 1H-indazole hydroformate,
6-(2-Furyl)-3- {{(15,45)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl}-1H-
indazole hydroformate,
6-(3-Furyl)-3- {[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1 ]hept-2-yljcarbonyl}-1H-
indazole hydroformate,
25 3-{[(18,48)-5-Ethyl-2,5-diazabicyclo[2 .2.1]hept-2-yljcarbonyl } -1 H-indazole,
3-{ [(1S,4S)-5-Methyl-2,5-diazabicyc]o[2.2.1]hept-2-yl]carbonyl} -1H-indazole
hydroformate,
3-{{(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl}-5-(3-thienyl)-1H-
indazole hydroformate,
30  5-(3-Furyl)-3- {[(1S,4S)-5-methy1—2,5-diazabicyclo[2.2.1]hept-2-y1]carbonyl} -1H-
indazole hydroformate,
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10

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

3

-[ (5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]

-1H i ndazol e hydroformate, 3 -[(5-Methyl -2,

5-di azabi cycl o[2.2.2]oct-2-yl)carbonyl]-1 Hindazole,

3-[(5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]
-6-(1,3-thiazol-2-yl)-1Hindazol e 15 hydrof or nate,

3- E 5: %&@YI{IQS 5S)d3 ﬁl)@ﬁplL.@yg{ﬂbzcyao@pgﬁep%2w ])cé&'gsmnw{-]mdazole

3-t hi azo|
S, 4sfﬂ@%ﬁ?%wcwsacaﬁp&?é?wﬂé%?ra 2.2. 1
] hept - 2- yI]carbonyI} -1 Hindazol e, -{ [(1 S,4S)-5
I\/Et hyl - 2 5- d| azab clo [2.2.1 ]hegt 2-yl ] carbonyl %
(1,3 % hi 4z apcording folpimdy Bhereia se Gpmeguad 1saglected
35{[&&18 4S) - 5- Met hyI 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]

cor oL S AN azel 2t adezel &) LG
] kephyc?,ocyn]ohﬂar bonyl} -5-(2-thienyl)-1H indazole, 3-
L ek e—_
3- {P{ASETAS) Dhazbit oid[2.2.1 Tretizaodibaay ] 10f idd Zolk,
}(ﬁe p£ &%Zﬂ Jz a}éy%Po y lf {Z]fct 2 gflcargenyli}ylH-izndgzho eeh}ydrc?chlonde
S, 4S}H55 thlyd:ch)[B?. djoazabicayedyOf 124- -hddzole,
]I—F Ie ﬁ%—;(? :ol?ﬂzetﬂ’lﬁ-%gp-&gégbicbcﬁ[§._2.(2?5ctcr-‘.§.! BXAch?rfyI]nllﬁ%Qoie h]ydroformate,
3-{[¥16; '\489)45 Mmyicycﬂo[saal]@cz aM)Cétbdw[]ZIQmﬂl}.zhﬁpt 2-yl]
CaE bip 3t§}71-(2t5uhgia Q cqgggrig w gana -thlaz<912—)%) 1H-indazole
{ Wl]aé’far bonyl } -5- phenyl I Hindazole, 3- {[(1
]Sh‘elg_'% 2‘1\*@5@%}5 %ﬁébl@%@@[?g?i&?h 9 Q?aﬂ?cin}g (13- thiazol- 2-y1)-1H-indazole,
é H;f | }T@Lﬁb%;} gﬂaﬂf%ﬁxg;aémy@oﬁl{l l%]]ert -2- yl]ca:bonyl} 1H-indazole,
]:Llljflg.’% '{g yI ?gﬁgﬁzi&%g%a?@% lsleggF}gc_:aS;PSn_yl}SS -(1,3-thiazol-2-yl)-
20 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5-(1,3-thiazol-2-yl)-
1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5-(2-thienyl)-1H-
indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-5-(3-thienyl)-1H-
25  indazole, _
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-ylJcarbonyl } -5-(4-methyl-2-thienyl)-
1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5-(5-methyl-2-thienyl)-
1H-indazole,
30 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -5-(trifluoromethoxy)-
1H-indazole,
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3- { [(1 S,45)-5-Methyl -2, 5-diazabicyclo[2.2.1

] kept - 2-yl ] carbonyl } -6-(1,3-thiazol-2-yl)-

| Hindazol e hydroformate, 3- { [(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cycl 0[2. 2.1

] hept - 2-yl]carbonyl } -6-(1, 3-thiazol-2-yl)-

1H i ndazol e, 10

3-{[ (1S, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6-(2-thienyl)-1H indazole, 3- {[(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cycl 0[2. 2.1

]kept 2- yI]carbonyI} -6-(3-thienyl)-1H indazole, 3- {

[(1 )S@’)WQN}I 2%»&529&@%&4?2 @YEL:;QLZZyI]%ar%on 1}-5-phenyl-1H-indazole,
] kep carhb é} gl

thia M@f %ﬁD*f Mﬁlbbrlﬁ a%%ﬂa‘é%%?r %ﬂ%‘m&r)é]carbonyl} -6-(1,3-o0xazol-2-yl)-
3- {[(mﬁﬂﬂg%i EHMB32 5- dlazablcyclo[Z 2. 1]hept 2 yI]
carb Hé, & %

3 {l ii I\éc%gﬁﬁlazszgyc [Za%é]gplgsgc)f lgfr@orgyl}_ﬁ (1 3 oxazol 2-y1)-

ptuznym&mﬁrbonyl} -6-(4-nethyl -2-thienyl)-
1H-
311 G s Mg s emabiaieion o oflisabon iy 3 igdol-251)-
car boriintaBte(HydisRidayk - 1, 3- thi azol -2-yl)-1Hindazol e

gy S |r a:Iz E@WF ﬁeéh)é'zf% (C%‘}%é C@fmg&%&ﬁ}ﬂmnw}-@( 1,3-thiazol-2-yl)-

- 6- SHﬁEﬂbyb 1,3- thi azol-2-yl)-1 H-|ndazole 3- {[(1

NEpted W%M%@ﬁ 2 R E R e 2 eyt -tieny-1

IH-|nd®zdbe

[hept W% RO Sofdignpe o iemane

1H i nodezd

' ]{ L(eé%’- (Q‘I)S' ?) mﬁ%& %i d?ag%gwwa( aﬁvge éﬂ_gar%onyl}—&m-methyl-l,3-

ﬁMﬂiM Dd¥Cinpiraleaydro o#tof or mate, 30
s e e e
36k 3111#20{%1/1)31‘@391&5 Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1
1 hepts: @exlabreatRanyh b aabatidybiof2 HAhB LAY driy1} -6-(4-methyl-2-thienyl)-
1H-indazole,

20 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-ylJcarbonyl } -6-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(18,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Jhept-2-yl]carbonyl} -6-(5-methyl-2-furyl)-

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

30 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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1H i ndazol e hydroformate, 3- { [(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cyclo[2.2.1

] kept - 2-yl]carbonyl } -6-(trifluoronethoxy)-

| Hindazole, 5

3-{[ (1S, 4S)-5- Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]

carbonyl }-6-(trifluoronethyl)- 1Hindazole, 3- {[(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2.2.1 ] hept-2-yl]

carbonyl } -7-(trifluoromethoxy)- 1Hindazole

hydrof ormate, 3- {[(1

S, 4S) - 5- Met hyl - 2, 5-di azabi cyclo[2.2.1

]1 EE pt 32848, ,}SQEM%ME)’S-&%@%:WI? (& F ((1 gmﬁm'b‘l@ﬁwonyl;—-%-(triﬂuoromethoxy)-
i ndazo -(2- Furyl) - 3-

S, 4S) ?@@ﬁ‘lé?‘ﬁ‘i/?xd%’%%@&feaz abi cycl o[ 2. 2. 1

] hept 3-2:(14,4Q erMethylt2}s-didddbicyatefa2 altept-Byl{@rbonyl} -6-(trifluoromethoxy)-

- Fl uoy® )-3- {[(1 S, 4S)-5-nmnethyl -2,
5-diaggg$g€%+o[2.2.l ] hept - 2-yl ] carbonyl } -

1R i N6, 45)-SMethyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl} -6-(trifluoromethyl)-
S- (3-fzHh 13- { [ (1S, 45) - 5- et hyl - 2, 5- di azabi cycl of 2. 2.
1]hept-égxﬁLéarbonyl}ilH- i ndazol e,
5- ( 4_3|E[ [ % Aehghl-23-diazabib clo[ 52 4 BEptS-ylradbyhyl R7-(tri flucromethoxy)-
5-d!@}ﬁ§h£%ﬁh§&%f el hept-2-yl]carbonyl } -
1H i ndazol e, 5-(4-Methoxyphenyl)-3- {[(1
S, 4 5)3_- g IMﬁMezl})gQ drdiszabir 6\of?.2 1[h2pt2-d]carbonyl} -7-(trifluoromethoxy)-
| Tvepti#2myddear bonyl } - 20 1Hindazol e,
" 5-(Cyclopentyl oxy)-3-{[ (1S, 45) - 5- net hyl - 2, 5- di azabi cyc
| of 2 .Sé?iﬁouﬁéb%/ -1&1%®éam@ﬁ321%diazabibycﬂqwaz fHept-2-yljcarbonyl}-1 H-
hydr efdassr@t e, 5- (Cycl opentyloxy)-3 - { [(1
S, 4S).- }neth%l-z, 5-di azabi cycl o[ 2. 2.1 Jhept-2-yl]
car boiv1 ll}orqp D HASASy 5-mthyl-2, 5-diazabicyclo[2.2. 1]hept-2-yl]carbonyl}-
5- (Cyalinpeepy| met hoxy) - 3-{[ (1S, 4S) - 5- et hyl - 2, 5-di azab
lheyckof 2. 2 -2- yl]carbonyl }-1Hindazol e
i%)gl dr é?% ?Hﬁ’pé]’ - ﬂglgl(“éi'&ﬂ&ﬁ}}’&&; tdﬁéﬂﬂ@s@&pﬂ. B 1Thegt-2pyl fparbonyl}-1 H-
S, 4Sind&eotegt hyl - 2, 5-di azabi cycl o[ 2.2.1 ] kept-2- yl]
carb -1Hind le, 5-Amino-3
-1 ( 5?'{(%% H‘%}f"P ?“%b'ﬁr &égﬁg%gr&e@plz%idz]zwclﬂm)]bmt@mh}yarpenyn-
1 H iHdaiaedle, .
5-(4-Methoxyphenyl)-3-{[(1 S,45)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]carbonyl } -
20 1H-indazole,
5-(Cyclopentyloxy)-3-{[( 15,45)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]carbonyl}-
1H-indazole hydroformate,
5-(Cyclopentyloxy)-3-{ [(15,45)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yljcarbonyl} -
1H-indazole,
25 5-(Cyclopropylmethoxy)-3- {[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-
ylJcarbonyl}-1H-indazole hydroformate,
5-(Cyclopropylmethoxy)-3-{ [(15,45)-5 -methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]Jcarbonyl}-1H-indazole,
5-Amino-3 -[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)ca.rbonyl]-lH-'Lndazole,
30 5-Amino-3-{{(15,45)-5 -methyl-2,5-diazabicyclo[2 2.17hept-2-yl]carbonyl}-6-(1,3-
thiazol-2-yl)-1H-indazole,
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30 5- Am no

-3-{[ (1S, 4S)-5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2- yI

] carbonyl }-6-(1, 3- thiazol-2-yl)-1Hindazole, 361

5- Bronp- 3-[ (1S, 45) - 2, 5-di azabi cyclo[2.2. 1

] kept - 2-yl carbonyl]-1 Hindazole, 5-Hydroxy-3- { [(1

S, 4S)-5-nethyl -2, 5-diazabicyclo[2.2.1

] hept - 2-yl]carbonyl } -6-(1,3- thiazol-2-yl)-1

H i ndazol e,

5- Met hoxy- 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl
)carbonyl]-1 Hindazole 5 hydrofornmate,

|3|+( Z,SSBthlaBaEKQiS;WJzﬁlE(ﬂasz_ di2)}cmg1.2.2glyﬂ>tcay1bﬁmﬂg_)]=15f-iﬁaizla&z<y-

[ zpl e or i - - abi c

| of 2Sg‘.'a%?WéH@{&?@g‘PE&@P’)S-*‘g"?g}iéfﬁg"i%iﬁ'ﬁptr%%‘%@}-6-(1»3-
5- Metthiezo}-234)- Ki-{nfldzols, 4S) - 5- et hyl - 2,

" Santoh e B 2t NGB Settd £BLEY W eatborst i rindszote
5-5MethiideforBatf,[ (1S, 45) - 5- net hyl - 2, 5-di azabi cycl o[ 2. 2. 1]
hept 4,2~ vl 0 —~1H .indazole. 6-(2-Fur. -3, - 1
S 457 B RERL RIS b e 2y R g S Hiddekaie bbbt
] hepB=(25yDidazbicixdeid R 2Joct-2-yldarbbmydlas-alethpxy-1 H-indazole,

6- (3,584 fpvd Yy ran- #syl,) - 3-
(1o R R G Xl ainbior 2 pentaplenomis
él ](Befg;gl_@mlw;)ot"m%ﬂei ndazolﬁe Ih;/dr of or mat e,
ol o5 AL s asPY LR ¢ z4bi 2
S, 4S) - - b Eail SHspr iRl a%?éiy“‘%%"é‘t@@.('z}”]hﬁ%&t yllgarbonyl}-1H-
yl]c |} -1Hindazole, 6-(3-Furyl)-3-{[(1
S, 4SparEgt) Y i12,48)-SinRdaR: ' 2-
é] ?ep;( : Zég?)l)1 C%g £ O?{, |3 { { ?‘?i.gf%%‘fy&%tpﬁ%:ltht 52 }:].carbortl)).'l}-lH_
- (CPEr8Kent yI oxy) - 3- : - 5-met hyl - 2, 5-di azabi cyc
| o 26-23,6-DityaRt 212 pyrhd 43000 N Y 4s)- 2 Hhdif8 20} £ a1 -
L T Y
"4 s iy {12042 lo[2.2.1
]6 kg)ﬁ-(%e.%bl(i)ﬂyalmi;ow%&l-4-yl)13Hf[(1@9@7-9Jn§‘ethy1-2,5-diazabicyclo[2.2.1]hept-2-
S, 4595(‘15%‘]-%&%’%'%{:‘%‘%91% azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon
yl } - 6(32Fur233beN 3} S8Rk dgiol, £ dY8{9E 18 1Rept-2-y1]carbonyl} -1 H-
indazole,
20 6-(Cyclopentyloxy)-3-{[( 15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2 -ylJcarbonyl} -
1H-indazole hydroformate,
6-(Cyclopentyloxy)-3-{[(1S,4S)-5 -methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -
1H-indazole,
6-Cyclopropyl-3-{[(1S,4S)-5-methy1-2,5-diazabicyclo[2.2.1]hept-2-y1]carbony1}-1,2-
25  benzisothiazole hydroformate,
6-Cyclopropyl-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Jhept-2-yl]carbonyl}-1,2-
benzisothiazole,
6-Ethoxy-3-{[(lS,4S)-5-methy1-2,5-diazabicyclo[2.2.1]hept-2-yl]carbony1}-1,2-
benzisothiazole,
30 3-(2,5-Diazabicyclq[2.2.2]oct-2-ylcarbonyl)-6-methoxy-lH-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2~y1carbonyl)-6-methoxy—lH—indazole,
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6- Cyclopropyl -3- { [(1 S, 4S)-5-nethyl -2,

5-di azabicyclo [2.2.1 Jhept-2-yl] carbonyl } -1, 2-
benzi sot hi azol e, 6-Ethoxy-3 - { [(1 S, 4S)-5-nethyl -2,
5-di azabicyclo [2.2.1 ] hept-2-yl]carbonyl } -1, 2-
benzi sot hi azol e, 30

3-(2,5-Di azabi cycl o] 2. 2. 2] oct - 2-yl car bonyl ) - 6- net hoxy-
| H i ndazol e hydrochl ori de,

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 6- net hoxy-
| Hi ndazol e, 36m

6- Met hoxy- 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-ylI

) car b@MAtﬂm;—ﬁﬂ%ﬂ-ﬂ&ﬁﬂ@ ﬁdxaﬂﬁg%@({[gamﬁz Y@ca%tnpl?)fﬁ' ifdazole

[(5 getg¥ di azabi cycl o
mi% | ) car bonyl | - 1H-i ndazol e,  6- Met hoxy- 3-
(

[2
{I 1 5Mbﬁ)ox§-3f[§$-thythyla ﬁdlgiaﬁiéy?&i QYQ!oQ{i Beatbonyl P 1H- mdazole
] kept r qub i ndazaql e K roc ori de

6- ﬁgf;%holo&y- L?( -5-methy1 2, 5-d1aza icyclo[2.2.17hept-2 -yl]carbonylil 1H-
[( 518 #8)zo-hyBobidnd?, 5- di azabi cyclo[ 2. 2.1

]Ghﬁ/gtt?]% % ? {F(?.? jxpé}%%ﬁthg 2:,]52{?1%2; 1|c§clcp[ %rl?hfegt Zn%ﬁcarbonyl} 1H-
5- di ainddrokyeleofodmate, 1 ] hept - 2-yl ] carbonyl }-1 H

I ndaz

7- l\/btik@)t}m\y%y?[{ (AR Smebyi Tgirabioulofn 3 e dicafoons ) 4

hept -iddagblecar bonyl } - 1, 2- ben2|soth|azole N(3 - {[(1

D73l fs 03 BARTL G OB idord 0t e visapomiid 2

hydrdﬁonnmepkN-(S { [(1

]SE:S%}YE{-WFS gg\lr% ??yql}z%gcﬁ g’?,(]yggg%? ﬁx é}r% yl]ci@onyl} -1H-indazol-5-yl)-

N- pr dﬁwquwblaca hixdrofogmatg, ( 5- Met hyI
5-di Qc Hin
yI }c% opr opa eca%ﬁoxa% gbl%{?l (ff?? Ii)lgln%t lﬂﬁbonyq}aFﬁ'md%ml 3-¥D-

3- [ (orrevhgR. 2, 5- dlazablcyclo[z 2. 2] oct-2-yl)carbonyl

R R e A

] 1HYﬂ}r?U‘ﬁQRSPPaBC%Tb})XNMd@hM¢m@a hydr of or mat e,
N-{3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-
yl}cyclopropanecarboxamide,

20 N-{3-[(5-Methyl-2,S-diazabicyclo[2.2.2]oct-2-y1)carbonyl]-lH-indazol-S-yl}-N‘-
propylurea hydroformate,
N-{3-[(5-Methy1-2,5-diazabicyclo[2.2.2]oct-2-yl)carbony1]-lH-indazol-S-yl}-N'-
propylurea,
and pharmaceutically acceptable salts thereof.

25

25. A compound according to claim 1, wherein said compound is selected
from:
3-{{(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yljcarbonyl}-1,2-benzisoxazole
hydroformate,

30 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1,2-benzisoxazole,
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N- {3-[(5-Methyl -2,

5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) carbonyl ] - 1H i ndazol - 5-y
| } -N propylurea, and pharmaceutically acceptable
salts thereof. 25 25. A conpound according to claim
1, wherein said conpound is selected from 3- ( [(1
S, 4S) - 5- Met hyl - 2, 5-di azabi cyclo[2.2.1

] kept - 2-yl ] carbonyl} -1, 2-benzi soxazol e hydroformate,
30 3- {[(1S,4S)-5

=Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-yl ] carbonyl } -1, 2
- benzi soxazole, 36n 3- { [(1

S, 45)3—5[(1\9?4$L$1M&hy5 2(H- cﬂiz’abﬂcyky(qlzg[l?legt ﬂ-yl]carbonyl} -5-(4-methyl-1,3-

] hept 2 4- et hy
t hi aZB¥? % {QH%%?%%EYEFO OTH3ifr of ormat e, 3- { [(1
S, 4S)3-5[(1I\83t5b1-y1Me2h>5 20H-817Abic gy sk o[laaegt :iLyl Jearbonyl}-5-(4-methyl-1,3-
A o LT
35 (31&(14554)595 Mﬁ-}ll&cﬂaz’ibldyo&?d[&bllmeﬁd Dlidsarboh)inSnts- nZeth{;hh 3-
(r:]a[jb tg%%%ty&(%n%fz%(wafﬁ rmapl azol - 2-yl)-1H 1 ndazol e

ydr o
]Sk4S)3- B:(ll\kftsl D]-Y]'JMé?h}ﬂi-—%ﬁl—(ﬂé’zghz:}ét:j{qt Q[ﬁﬂlleﬁt-iél]carbonyl} -5-(5-methyl-1,3-

ept - met hy

t hi az tb"%z%zl ?))a{}?f—r@xzo azole, 3- {[(1
S, 49)3- E(H\S’eqﬁShﬁMﬁ'ﬂ?ﬁ-?dl-dimmed{E.@[lJheﬁt—?]:yl]carbonyl}~5—(tétrahyd:o-2H—

]ﬁbep y%ﬂy‘Hls:Th%)dg le}é)(drosfﬁ trahydro 2H 10

rf or mat e, 3- { [(21
S 4S)3= H(WshﬁMeZhﬁ-QdthzamMB @[1hept-Zyl]carbonyl} -5-(tetrahydro-2H-
] kep -5-(tetrahydro-2H pyran-4-yl)-1
Hi ng)g&nﬂ}lﬁ‘[g%&glu hydr o- 2H pyran-4-yl)-3- { [(1
S, 4S)>-3,oraihligrb -2 [fyrati- ‘hzla-ﬁr{d':()lé' K& 2m2thyl-2, dpizateyclo[2.2.1]hept-2-

yI]c oformate, 15
%'gp&wdygr#md%?%}gﬁ% i (1S, 4S) - 5- et hyl - 2, 5

T8l 5By A Hp -5 ﬁ(wpcémb@m S3tinzabicyclo2.2.1 Thept-2-

Hln%éé%@nyl}5rfmdﬁio%0f0rfet hoxy)-3 - { [(1
S, 4S) - 5- et hyl - 2, 5-di'azabi cyclo [2.2.1

] ke ptS-@J@HOJf%q%wy:b {§as 4@+5rmﬁhndz2@i -giazapigrd6(82ntdheapt-2-yljcarbonyl} -
1H-indazole hydroformate,
5-(Difluoromethoxy)-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -

20  1H-indazole,
6-(Difluoromethoxy)-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -
1H-indazole hydroformate,
6-(Difluoromethoxy)-3-{[(15,45)-5 -methyl-Z,S-diazabicyclo[Z .2.1]hept-2-yl]carbonyl}-
1H-indazole,

25 7-Fluoro-6-methoxy-3-{[(1S5,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -
1H-indazole hydroformate, |
7-Fluoro-6-methoxy-3- {[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -
1H-indazole, )
N-(3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-

30  ylcyclopropanecarboxamide hydroformate,
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-(Difluoronethoxy)-3 - { [(1

, 4S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2.1

hept 2-yl ] car bonyl } - 20 1Hindazol e,

-(Di fl uor onet hoxy) - { [(1 S, 4S)-5-nethyl -

-di azabicyclo[2.2.1 ]hept 2-yl]carbonyl } -

H i ndazol e hydroformate, 6-(Difluoronethoxy)-3 - {

S, 4S)-5-net hyl -2, 5-di azabi cyclo[2.2.1
pt-2-yl]carbonyl} - 1Hindazole, 25

| uor o- 6- met hoxy-3- {[(1

S) 5- nethyl 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon

1
e
F
4
}1 kb.ig d@miswéwﬂ-a@f&mﬁb lo[Z2. ﬂh@%@ylﬁcaﬁ%ﬁﬁ?’f)frﬁdaziﬂ -5-
ep
4
e

0

456 - et hyl - 2, ? di aza |cycl
YiEY(iprapengratramiide, 11 i ndazole, N-(3 - { [(1
S) N34-FrbfRyénz)-F-0l (@ 8RELY.ekdyl ﬁsaméabxcyclo[z 2.1]hept-2-

n pt f&rry?f”bg)ahgé“g%ﬁbié’ Hlndgé’%‘%%nate 360 N-(3- {

(4 S}M‘fﬁrhx&ob@mw @+ {518, ug)zaﬂb&ylcj QH@zabicYclo[2.2.1]hept-2-

hept H'i ndazol - 5-

I? j%fgﬁwgﬁ PZ&Q&@%Q& %InN?fZ FI uor obenzyl ) - N- ( 3-

I[ ]( 1 Js(ms)lexsbmieymm-fzz[(ﬁnﬂmglzmuﬁmkc@&@[z& i!]oc]tbe)mcar%onyl] 1H-
(4

C

5~ —-

]
yl)
[ (
]
{
yl]ca 1Hi -5-yl)urea hydrof or mat e,

N- lﬂﬁﬁoroggﬂ?Vf&: nPge{[(ls 45) - 5- et hyl - 2, 5- d|azab

cy | of-&-Bludrpbrap] )R- {3){Kﬂ-m€th§tll’-i}5)-ﬂi¢£ab}cycll[2fﬂ'2]m&zﬂjcarSOHyl -1H-
- &§#%§h§ﬁ FI uor obenzyl )-N - {3

?’dlazablcyclo[Z 2. 2] oct-2-yl)carbonyl] -
1H- |?ﬁd:’yzbbr-oﬁylyieﬂhulb-é&(Sh;aethyleoT—dﬁﬁiaﬁLcyclo[z 2.2]oct-2-yl)carbonyl]-1H-
N- (4~ (%HQ%O zyl)-N - {3 -[(5-methyl -
-di azabicycl o 2 2. 2] oct-2-yl)carbonyl ] -1FL 10
| ndaz’\é(Cyglnyqo})ﬂmetayl) 3 {[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

N—(ng&ggﬁggmbpgthﬂg-éinL(S met hyl - 2, 5- di azabi cycl of 2.
2.2]qQct-2-yl')car o;¥ 'H i ndazol-5-ani ne,

N ( el S’ﬁiﬂ Pritrghyl 235-dle{aﬁ>n?>'60[28)2—]<5>t-ﬁe’l)hafbor@l]-lH-mdazol-S-

S-di azakingysliatd. 2. 1 1 hept-2- yi]carbonyl} -1

H i ndazol - 5

NN- DNrﬁéﬂW?th%Bf[ %mﬁﬁbrlrMdlzzaswmldiékiﬂwﬁ+ybmb®yﬁ}ldﬁmd&°l >

yl ) cambenyl ] - 1Hi ndazol -

N,N-Dimethyl-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]carbonyl}-1H-

20  indazol-5-amine hydroformate,
N,N-Dimethyl-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]carbonyl}-1H-
indazol-5-amine,

N,N-Dimethyl-3-{[(185,45)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-yl]carbonyl}-1H-
indazol-6-amine hydroformate,

25 ]\/',N-Dimethyl-3-{[(1S,4S)-5-methy1-2,5—diazabicyclo[2.2.1]hept-2-y1]carbony1}-_lH-
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-{ ((15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-

30  indazol-S-yl)urea,
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am ne hydroformate, N, N-D nmethyl-3-[(5-nmethyl-2,5

-di azabi cycl o[ 2. 2. 2] oct-2-yl ) carbonyl ]-1 H i ndazol - 5-
amne, NNNDnmethyl-3- { [(1

S, 4S) - 5- et hyl - 2, 5-di azabi cycl 0[2. 2.1

] hept - 2-yl]carbonyl } -1H 20 indazol-5-am ne _
hydroformate, N, ND nethyl-3- { [(1 S, 4S)-5-nethyl -2,
5-di azabicyclo[2.2.1 ]hept-2-yl] carbonyl } -1 H

i ndazol -5-amne, N, ND nethyl-3-{[(1

S, 4S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon
yl} -1H indazol -6-am ne hydroformate, 25

NN- Dinvediytentst-M (3G -Aethyoz, Satababt cyelo@-231164 30 21 -5-
1] hepi i 2-?‘%2@ bgnl[sﬁ =10 i ndazol - 6@am]§°§?%ﬁ%$% tH#findazol-5
N- oy HSFaRYPommte. | [(1

S, 4S\-Gydiapletityl-N2{35( Tinathgln, SMBkBidyelo2.2R]oct-2-yl)carbonyl)- 1 H-indazol-5-
] kept;2-yl]carbonyl } -1 H indazol-5-yl)urea

hyd. ?’8}“6%7 nate, N Cyclopentyl-N(3- { [(1

S5 4 Spadpiumhduyhtically eeptdraditcaiebst 2. 2. 1 | hept - 2-yl ]

carbonyl }-1 H 30 indazol -5-yl)urea, 36p

N- Cycl opentyl - N-{3-[ (5-met hyl - 2, 5-di azabi cycl o[ 2. 2. 2] 0

ct - 2-yl ) czr borypHarriddeutiradianapositionytoinpigey 16HpBHu ¥8dr8ing to any

N- Cy A f -1 (5-met hyl - 2, ,

5- di gé%ﬁ?%% %F’?.Sf.ﬂ% 8’%%’%"'%“)%%?“86%@#‘1 eaFieY. | ndazol - 5

- yl}urea, 5 and pharmaceutically acceptable salts

jfper eof . . utical conposition comprising a .
conpound %g c o’r%dli’ﬂ %ggf(g’f%glﬁc)}welg ﬁ%“s?yiﬁ%gi &a‘?]du?gmﬁ fcpepfors in a
phar maeeal Vesatih yuch ectbptiaisitienutsinn hara. thetdpediic. efdcRInRFing
oSSk EAAE) N SR L0 LI, L0 5Ll ot scoraing
act i Papy en ftclaimd boi2én has a therapeutic effect,

conprising admnistering to an animal in need thereof

gﬂ ef fective anount of a conpound according to any
e of cli neAmethpdpsireaine pgatient swlfetiuarfram a psyeladticrifpease, a

pat i ®fodsghédiiveihel HoRilSyE A don It £€ BfinerBic 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.

20 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, mermory impairment, memory loss, cognition deficit,
attention deficit, Attention Deficit Hyperactivity Disorder.

25
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.
30 31, Amethod 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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neur odegener ati ve di sease involving a dysfunction of

the cholinergic system and/or a condition of nenory
and/ or cognition inpairnment, conprising admnistering
to the patient an effective anount of a conpound
according to any one of clainms 1 to 25. 20 29. A

nmet hod according to claim 28, wherein said patient is
suffering from schizophrenia, anxiety, nmania,
depression, mani ¢ depression, Tourette's syndrone,

Par ki nson' s di sease, Huntington's di sease, Al zheiner's
di sease, Lewy Body Denentia, Anyotrophic Latera

Scl ergasiss, HURBRBGY s 81568, PIER' Wised¥B MREM2LIATBobC YL deBfssion,
deficit, A attention def|C|t,,ﬁutentlon,Deflclt )
Hy peP&iRBiBy#¢ §AIBR T KR CNSIEPSER corehiahsiytitvorultinfae| degientia, HIV
pat i eRd/osddfdicbdclr dikaasw @BepRitd Ainamekiig AFHeB®fe amount of a
condition with menory Iosg,,co r%?ing adm ni stering

to t FePPAPH asserding RAPERREPt @D iht> of a conpound
agcording to any one of clainms 1 to 25. 30 31. A

met hod of _treatin atient sufferjing frompenory .

rpai r et dueh FEtohe rias BT RFEY PRI EH g e figimer's patient

gg in gomﬁsﬁgaﬁﬁﬁﬁétfﬁiﬂg kSt pientsaxhérZiptidatif e fectiva bbbl 6fa Sompound
g di sease, Huntington'.s diseas Pi ck: s di sease, .

& euPSPERE ARG 4f eFid to b BIRNEH g bEdisgoh gt SARaH bea peptide

t r aundth natChRke, CNS hypoxia, cerebral senility,

gﬁltiinfarct denmentia, H'V and/or cardi ovascul ar
I'sease conprising adm nistering an effective anount

of a conjloundh metbod ditregtitga patignt fom elcoliol lithilraw allort@atitiy.a patient

5 32, ' .and/ or. preventi ng.denmen
' a RS e Bln BEER A0k B BEENER AR IR BhtPe
t he paountnfa @mpherdgoeuding tl dny ondf dfetaimy btesdfount of a
conpound according to any one of clains 1 to 25 to

i nhibit the binding of an anyloid beta peptide wth
AAChRs. 13- 33A methat H{¢gatol apatéant tomgmédeptgt Reypprdtention against

al colgl . whiB3san@in Yokl a%@‘i&ﬁ@nié‘ar&laélﬁtgrggtc-%utzéh excitotoxicity
anti-intoxication therapy conprising admnistering to

t he fRVNNSKHE agRinsteriag to thepatigityn affeative emewnrpbaendnpound according to
accogflidag of QaidkY tope of clains | to 25.

20 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
25  administering to the patient an effective amount of a compound according to any one of

claims 1 to 25.

37.  Amethod of treating a patient suffering from mild cognitive impairment
(MCT), vascular dementia (VaD), age-associated cognitive decline (AACD), amnesia
30  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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15 34. . A nethod of treating a patient to provide for
neur oprotecti on agai nst danage associated with
strokes and ischem a and gl utamat e-i nduced
excitotoxicity conprising admnistering to the
patient an effective anount of a conpound according to
any one of claims 1 to 25. 20 35. A nethod of treating
a patient suffering fromnicotine addiction, pain,
jetlag, obesity and/or diabetes, conprising

adm nistering to the patient an effective anount of a
conpound according to any one of clains I to 25. 36. A

met hqglr pic f‘amg gﬂ’rﬁ%m&n@m)ﬁ @@15@%&1%9&1 detheftid) @[Sﬂesgy*related cognitive

conprising 25 adm ni stering satlent an

ef f edmPgENERHRMNC'sGFndEoreD ﬁv&f@bﬁmmaeleté enirgtit drupfrybsinee fluced
cl ai Nendor} en;?aﬁmeétz Detheld Iklf?,ﬁstﬁg (Bok8yh@rrB) BALARAE dementia

suffering fromm nitive ai r ment MCl
v as c (FoRPn g s el@\gég%le pa@e@t elive aBguUE § ﬁpqmp\pénd according to

decl i@ oh dieldims pI8Si @ 30 associated with
open-heart-surgery, cardiac arrest, genera

anest hesia, nenory deficits from exposure to

anest het i gg ageAtethod i @RatHE sk ¥orhdrity taisHERE 28ABRtenY & a
i nmpai r ment , r chronic¢c fati ndrone narcolepsy
gy pE

Al DS-aspEgl é‘blne&g HsFFeT & efispive W&%ﬁ‘?‘ g b any one of

i mpaiddmat 1o 230wn' s syndronme, Al coholismrel ated

gg) nmentia, drug/substance induced nenory inpairnents,
mentia Puglistica (Boxer Syndrone), or aninal

denmenti a 3g.0npA Irrﬁ:thﬁ@ f@t&mmﬂgstpeadnn@ﬁts@ngtm ﬁaﬁab@nmpﬂﬂnem

ef fecti ve .anount. o onpo accor

of | cramheeist puiingde R PR i rgrad #EREGl Pollbef y one of
menorcaimomerassi ng adm ni stering to a manmal in need

thereof an effective anount of a conpound according to

any one of <clains 1 to 25. 10 39. A nethod for

tldeat i ng #0.pat4 ewthod edchbelingngclhimoif, wherein yaid mpabryieptirment is due
conpr, ] ' o) nt a conpound
acggf%?éﬁ%‘f%q%gg%?é% é&ggﬁeéegeggﬁ% g#}? cl ai an’g to 25.

15 40. A nmet hod according to claim 39, wherein said

menory 1 npal r Rl g foqlthee treatment or prophylaxis of a disease or condition
resulting from dysfunction of nicotinic acetylcholine receptor transmission in a mammal
20  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
25  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
30  comprising administering to the mammal an effective amount of a compound according

to any one of claims 1 to 25.
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to decreased nicotinic acetylcholine receptor
activity. 41. A nethod for the treatnent or

prophyl axis of a disease or condition resulting from
dysfunction of nicotinic acetylcholine receptor
transm ssion in a manmal 20 conprising adm ni stering
to the mammal an effective anount of a conpound
according to any one of clains 1 to 25. 42. A nethod
for the treatnent or prophylaxis of a disease or
condition resulting fromdefective or mal functioning
ni cotinic acetylcholine receptors in a mammal 25
conprising adm nistering to the mammal an effective

amount ofg,a c | OB

(o 25, 43" n° AT AGE Plhetlor fobasRRE ket i

of aregilnegsfenan loss efohelineigirsynapess i & MagTial MG @érgsles@nng to the
ni c %Lxﬁ!n&l ACEENHVE BAb LA Sf { &R act @RS a}xz'oﬁ@ om ifhis 1 to 25.
manmmal O conmprising admnistering to th an
e?fectlve amount of a conpound according to any one

Of clai mgsl t @ Renod36Sprdetinf nfBsRGHa FRfnndal 8o E@bRRIy induced

prophyl axi s of a disease or condition resulting

f r ontf}] ggtivatigp OE%7§|A|%FC§ptem§9ﬂgbs§§§dmﬁmgquld mammal an effective

C ONMPdrhauh i &f a2 AbHInA ta€dokdigh th Any &R of BRI 1028, ef fective
anount of a conpound according to any one of clains 1

to 25. 5 45. A nethod for protecting neurons in a

1|Qamm| f 4om naukdicbahd tfeahﬂaiuszqﬂophwxmtfwairb@@e&fanve disorder

1

el " FEF FRETITE F APgERegr S e ot BraPHyqpriing
any admﬂémrgltasmmmtml aeffedDe 4ﬁoun4\ofmt&mpbuhd) tccbidéng to any one

tre rophyl axi s of a neurodegenerative
dlsgggﬁg&]byzsnhlbltlng the binding of AR peptides to
a7nACh receptors in a manmmal, conpri sing

adm nistering to said namnﬂx&mmﬁtﬁective anount of a

ComPRRAFRL L0 8 A0S o) b ol ot

Br ulstated] |¢9FN1MBMSQDNIVR i) lnﬁS&tzQHb)%nWlp‘éﬁ(s asd Eﬁt&ﬂrelauve to TMS (8

Coupldon ns [ Hz) .and peaks are

(i SPedg ?e gt : {\//@aéﬁav%"\)éaggns were perfZ rrrged Lsmg a Personal Chemistry
Optimizer™ microwave reactor in 2.5 mL or 5 mL Personal Chemistry microwave

20 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.

25

30
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0.00 ppm. Mcrowave reactions were performed using a
Personal Chemistry OptimzerT" m crowave reactor in
2.5 mL or 5 nL Personal Chenistry m crowave 20 reactor
vials. Al reactions were perfornmed at 200 C for 600 s
with the fixed hold time ON unless otherw se stated.
Sul fonic acid ion exchange resins (SCX) were purchased
from Varian Technol ogi es. Anal ytical HPLC was
performed on 4.6 mMmx 100 nm Xterra RP18 3.5 4
colums using a gradient of 20/80 to 80/20 water (0.1%
formc acid)/acetonitrile (0.1%formc acid) over 6
mn unl ess stated otherwise. 25 30 36t Acid

prepar.ations:  The foll owi ng procedures (1-10) detail

t he %f—a-&%—'é?ﬁ—of the indazole, benzisoxazole, and

benzi sot hihaz aiuewaxgl gfoctéduods (EI® Bkl Ctamépzataalbhyof the indazole,
avai.l ahl e. cedur 1. Procedure 1 prov

ot HsRPgR an Papisaa: thipzel i gt e %’a’gf&l@fvsavaab&

and the coupling with bicyclobases to form
nitro-substituted derivatives. 10 A5 nL m crowave

reacti on vessel was charged with

3- i Ri@edtumé 1. oi ndazole (1 nmol), copper (I) cyanide

2 mmol ) _and, N t hyl f or ' The vessel ,
\(/vas seal) EEPeediiy ll\l_f j@éf}é,’&ﬂi"g%ﬁ% Wéﬂ‘fé“an‘?féd’?lg?‘? olgp3-acid and
185 the ¢amplifgWitisEicyclobhs focfam hifb-stibsiitutbd deMidsives. "

rtitioned between ethyl acetate (100 nL) and water
1?)?00 m.) and the m xture was 15 filtered through
Cel iA 6. mIT hﬁcmng&meﬁbnbﬁyesfselm chabteaite d.iodves HiadindhZote (1 mmol),

b I.f at e ted .t
o v ms5 T S5k TP 450 AT it By he vl was seaed
n |h t rapd ?xitgmdeo aﬁdoﬁawglmicﬁatmd az Iﬂsé’('ﬂfér a)é)yseb | D¢ @@dtiol mixture was
e 1 mxture nitroin
6- nip% lglct)lfnrl}e a%z(etc‘)ﬂiveen V fegé}séo?&gﬁ%a’fowﬁer @é‘?fﬁ% gr%?f’ﬂ’ém'e was
1énd filtaeed thyog ght Cebtean@hae SIglanlbllﬁy&r\)\ﬂS doHaitd?id vatsheﬂlOQlt}Cbnne dried
cool room 20

WFS a%{tesulrlﬁell sgﬁ'l € 2%‘} e(fOVI\I?CfSrV% g Od gvaF tnﬁﬁf 2 ]2)‘1 mixtyre of rcyano-6-
hydrnnmhndazdlc: amt bohitroliiaza© ks d yelow solid. The 10/1 mixture of 3-cyano-6-
nitroindazole and 6-nitroindazole was dissolved in 10 N sodium hydroxide and the bright
orange solution was heated at 100 °C for 1 h. The mixture was allowed to cool to room

20  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 2 brown solid. The acid was coupled with the bicyclobase according to procedure A.

The following acid was prepared using this method:
_ 25 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.
30
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isolated and triturated with EtOAc to provide 51ng of
6- ni troi ndazol e- 3-carboxylic acid as a brown solid.
The acid was coupled with the bicycl obase according to
procedure A. The follow ng acid was prepared using
this method: 25 6-Nitro-IHindazol e-3-carboxylic acid.
Procedure 2: Procedure 2 provides a nethod for the
nitration of indazole acid and the coupling wth

bi cycl obases to formnitro-substituted derivatives. 30
37 Ethyl indazol e-3-carboxylate (73.7 nmol) was

di ssolved in 20 nL concentrated sulfuric acid and the
r eackthylrinduizode-0 Foe:buﬁ)ﬂate 013 Eesimiol) vihs Gissdlved X1201EL Odncentrated sulfuric

concentrat.e Ifurlc aci and 70% nitric

ot et TR Hintn 6 Setiiso B fur el sPshedulforc acid
h. T2 mlyiaxd m«m mzms a6itl |(]frzr ab) ey ;:jc:aad adgivise onéd thé-ccfhrr]s%tofq h. The
C and. ont o cru j C 200 5 . The )

sol IR VR, ‘gf %4 B ’i‘/"é‘&bhﬁr?qf%l . fi'“gt"T("BW“rﬁ%g’?’{BGIWJWd ice (200
sevea lThf.) solidi WS&oDéctédaiyaracuuﬁﬂﬁiltrdﬂidxﬁ tasted watU@verdRrtions of water

e et e nS ool ofe RefEioinn 0Tl spigbigle and the

was mikuesnveds theatecn@id rd:fm)é rfoo M h.t eThp ek Qvagrbdlobvﬁ@lﬁ Qbbldto room

was coI cted ,and dr.i.ed in t.o,provi de et 5-

ni t r'gF 6‘%‘?& @%H’faf%‘f;xw ‘@‘Y é%nd o Bbl"fﬁ'“loe@s provide ethyl 5-

sol Imimlﬂa%mla(ilfcdnbogﬁital(ﬁtﬂﬂ) bsya balﬁtlesg sbld. hYFHeoﬁcYcShcﬂ)tauY@Sby basic
ou d.wth the C accor |n rocedure A

L B Vel R P GRS g b rretieq probec 4

page 372. The foll ovm ng acid were prepared usi ng thi S

met hod: , 15 jtr nda -3-carboxylic acid.
Pr ocagirEe er?f’lc%d) sig Coll X2 od for the

trappi ng of indazole aryllithiuns with ketones and

t he LLAg with bicycl basstof rm heterocyclic
derlT%g? i veél% lol ‘Yere?r‘%l Tytee s method’

16- bﬁ@ﬁtxpﬂdﬁmdizele&—@abdmlxwdcate was prepared fromthe
acid by reaction wwth a 2-fold excess of
di-tert-butyl dicarbonate foll owed by treatnent vvlth

sodiPuocetiyxérioxi de.

Procedure 3 provides a method for the trapping of indazole aryllithiums with
ketones and the coupling with bicyclobases to form heterocyclic derivatives.
20 .
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 tert-butyl 6-
25  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 tert-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
30 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),

38



To a suspension of sodium hydride (60% m neral oil

di spersion) (4.8 mol) in tetrahydrofuran (40 nli) at

0O Cwas slowy added a solution of tert-butyl 6 25

br onoi ndazol e- 3- car boxyl ate (4.0 nmol) in

tetrahydrofuran (4 nL). After stirring for 0.5 h at O

C, the mxture was cooled to -78 Cand a 1.7 M

solution of tert-butyllithium in pentane (5.1 mol)

was added. After 0.5 h at -78 C, a solution of

t et rahydropyran-4- one (5 nmmol) in tetrahydrofuran (1

nm.) was added dropwi se. The m xture was stirred at

- 78 @Giddormdgnbsiamd svifeta)e chnd oc@hc@irafEle r Ebe t iesiduari wdsurparified by
was i r at Nk um

chl o%llx‘ eﬁ%f%%hwté&%n& %ﬁj glr %eégéh%’gaél?g .Ll? S'ge?% g%?’ (\h/\r/eg’éﬁetéathﬁw’pymn"i'
ac et g)-eH{iddagble-Bchrbemydic weitl ert-ulyd Bsterl(§8%)h @ cologassisalid.

| ayer was separated, washed with brine (50 nL), 38

dri ed (magnesium sul fate), and concentrated. The

r'esi @(feHydsxypamah fdrepyranys-ylp: hif godaraeB-aphyxy(ie Gk BlOreatbiugl ester (0.86
2?(621@{?38/9 I}gaéé{lgcﬁ%egﬁg ﬁ%lgok?ag%ﬁ_c 4:cl_cid (3 mL) and the mixture was maintained at
yl ) -1obhni terdpezaire -f8r ¢@hb okhel sotvestcwdh tempvedbint wicue stiethe residue was

(68%. col [i B a 7. .

b ( ATEEReDuER L B88aB s i 6166 ityiie it pyran 43 Dal b gecole -
yl i ccagokylict aaid (Batb)y| Tstaid @@s 86uplethwilith thasbickickbadevadording to
i trhdhyonoacetic acid (3 mb) and the nmixture was

mai ntal ned at roomtenperature for 16 h. The sol vent

was renoved in vacuo and the residue was triturated

Wit hg gt 5@{3? ravigs 3. ic acid tert-

6- ( I’:D,B, gi_}g?/dﬁcilxggeg'_ O&S;%g%_ }3)_ %/I?I%dﬁ_?_l? 3n a%rg%yfyél_c 3;1_c1d tert-butyl ester (1.0
car yomgl) | wasadissbl(ed6%) triffiveacaticdacd (S cmlipl ebthyslane (2 mL), and
bi Cyglrphas i :

6- (4- Hydr o%a?lgtc(? arﬂtdrg%&p%rea%ugﬂ? {/ Fﬁgg ?ﬁu%ﬁéj\aﬁz’rof%- - gg? Bglfent was
W i cemeved i evacudgry |thee sasidpe (wWas Oriturates] Withagthydi avstatevod provide 6-
Ntk kil ARG AL 1 G il 3. £ L&k fBobs ac
and (R P AL o3 Blrboro i bt 18000t 2R b el acid was
r ef IcQyefl wigy thq Bicyelobrbreacsasfiing bt provedurg 3. r enoved i n vacuo

and the residue was triturated with ethyl acetate to
provide 6-

( t etThaislioming\aeidn wareyraparepiusingithisohetha®: car boxyl i ¢ aci d

4060%. (33D ”3? bdods TR AGL L WE lgd with the

bi cycﬁ bbals}é&rggc d%nﬂfbyljéﬁﬁg%%ga‘gﬁgrbﬁﬁ#%gﬁf ol | owi ng

aci ds(Tepahydnor2hpyrant4-vb 1AGind4roks-neartosmlic 201

6- (3, 6- D hydro- 2H pyran-4-yl)-1H i ndazol e- 3-car boxylic

aci d.

6- ( Bapeednyet: 0- 2H- pyr an- 4-yl ) - 1Hi ndazol e- 3- car boxyl i ¢

aci d. Procedure 4 provides a method for the conversion of substituted isatins to the

25  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
30  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

39



Procedure 4: Procedure 4 provides a nethod for the
conversion of substituted isatins to the 25
correspondi ng i ndazol e- 3-carboxylic acids. The
conversion of the substituted isatins to the
correspondi ng i ndazol e- 3-carboxylic acids is
essentially the sane nethod as descri bed for

i ndazol e- 3-carboxylic acid: Snyder, HR, et. al. J.
Am Chem Soc. 1952, 74, 2009. The substituted isatin
(22.1 mol) was diluted 30 with 1 N sodi um hydr oxi de
(24 nm.) and was heated at 50 C for 30 m n. The

bur geootéd to @o"l(hztddomsvbmtedlwithv\ed *Coomdod of sodivim aftdte@%.0 mmol) in

e Jea m.xt ur s 3 oo|. ed
[0, OVELIRE el Tt eel i RO BBt HhE st st e Surtace of
ni t ra vigopay @tmmkﬁo)utmm of vl fueic acd. (3.3 rt’h]))l inTWdt&r @OInmll)i 1D °C. The
d. t h t b d ow S ace
v 058 RS Bl RSl TR B B B LEOSUIAAEE Ao
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addlr??l onglwﬁdﬁdedetoctg C TR (B! nguedv%gﬁﬁ?lf‘@ﬁd © Tepqiiop mpiycture was
chl onaigteinell foy @0 aiie. (TB& précipitaeéd salids W@ﬂédﬁthé’cBE}eﬂltrauon washed with
hydrv?a(fgl Qr[d &ne tJo rﬁl (2%%??8\0?%)&% d %ﬂo),{ he r o< t“lzag of sufficient

m xt ure’ over
mai rpusityn 68 NMR 6@l nLa/MIhe peeiaithé tna:ttedﬂepseithcdﬁ faRKe® purification.

insol tratian h Wi th. ter, nd dried
105 0 (RSBt e s BT Gt ocic R bl Progmaiia!
of sufficient purity (1H NNR and LGMS) to use in the
nextry her. fic on. 10
Alterﬁkﬁg“wk§ﬁg$Ee& R?edu g% %@ "lized fromacetic

aci d-Brompindszotke3-puid.e mat eri al . The foll owi ng acids

“Br%lﬂ%ﬁBﬁﬁﬁﬂkHﬁgﬂS this method: 5-Bronoindazole-3
-aci d Bronoi ndazol e-3 -acid. 15

15 o Friflyoromethonpingazolddzavide- 3- aci d.
o TeLHdearnlial ixlbfldasgle- 3 -aci d.

5- thhoxyl acl Procedure 5: 20 Procedure 5
pr oviMetboxyindezateat-atid.on of substituted

benzi sot hi azol e- 3-carboxylic acids fromthe

correspondi ng thiophenol s.
Procedure 5:

20 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,
25  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

30  was dried over magnesium sulfate, filtered and concentrated in vacuo. The residue was
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To a solution of 3-nethoxythiophenol (3.75 g, 26.7
mol) in ether (20 nL) was added oxalyl chloride (3.7
nm., 43 nmol) dropwi se. The m xture was heated at
reflux for 1.5 h, 25 cooled to rt, and concentrated
in vacuo. The resulting yellow oil was dissolved in

di chl or onet hane (50 nml.), cooled to 0 C, and was
treated with alum numchloride (4.30 g, 32.0 nmol) in
portions. The m xture was heated at reflux for 30 mn,
cooled to it, and poured onto ice water with
stirring. The organic | ayer was separated and

Ssucqaisisied/ By shrontasdiaptly (4/1 bthﬁatmtamedne)ammsvidmida.m (47%) of 6-
bi car hpnat er, a The or.gani c | ayer 30
was BFTEY 12*??8?%%@%? g r‘il{ogu Ia§ 4y oganep f?lg@ red and
concentrated in vacuo. The residue was 40 purified by
S?B%ngﬁaé A }58 gél %1?4: et abe/ /%( gc?u% us soiu%on of ammonium
rBet Heayoxide 120 701 hzh@ﬂldé&ﬂﬁ%aq'ﬁems&nlanmh)arbgem pergdds@L2 €L) and
i 0
2quaBTiSAP FERYR "GF A (128 aPSRP IS (b argdsolaced
ad d ehjr tﬂﬁe%oa,quhmw&abmri od dhiydlneigehigh escaxm deaffddd 29 mg)(42%) of
$ aCtlﬁﬁagl ture was maintained for 12 h. The
pre0|%1 APYaE BETALONEPE i solated by filtration
mashed MAth wat er, and dried under high vacuumto
el ot 2Tl 46 Ay el (g sdded 10
S oI u;bdmm hgﬂromlde (12amige Thd midure wa5he¢ﬁedmfmﬂﬁ1x fon 12} dealkea Ito rt, and
o abiRR R od heblon QPP RS iaRbd o g S
and layeawasexirdétéd eith dichl@binethanel{¥x)tahé was drivdadeti sotlinm soffate. The
conc, hl or i d The ar ayer was
extr aéjteéc? 8 4 C@]?o Sfrlrrg ﬁrép%g(%&%%d was dried over
I$od |dmlﬂc$mh¢tmne/meﬁ1am1/fmmjmcb tooptorate W2 g (BH4)foif 6d by

SPE%FE% %?%gér% }%Qe %ga%é?x/y%o?crlﬁasa Ci os)Ohflo provi de 1.02

g (89% of 6- net hoxyben2| sot hi azol e- 3-carboxylic acid

o5, TRl LIS LRl B BEL8S vere prepared by

enzo |so - carboxylic acid.
20 B<Brohdizbturzaf-dlcabokylicazidl e- 3- car boxyl i ¢ aci d.

N R PRl E RAE T Y T e o
-Bromobenzo[d]lsot}uazole 3-carboxylic acid.
5-Methoxybenzo[d]isothiazole-3-carboxylic acid.
6-Methoxybenzo[d]isothiazole-3-carboxylic acid.
7-Methoxybenzo[d]isothiazole-3-carboxylic acid.
25  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

30  Grignard reagents to form alkyl- and heterocycle-substituted acids.
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6- Met hoxybenzo[ d] i sot hi azol e- 3- car boxyl i ¢ aci d.
7- Met hoxybenzo[ d] i sot hi azol e- 3-carboxylic acid. 25
6- Et hoxybenzo[ d] i sot hi azol e-3-aci d. Procedure 6:
Procedure 6 provides a nmethod for the coupling between
brom nated benzi sot hi azol e-3-carboxylic esters and
brorni nated i ndazol e- 3-carboxylic esters and 30
Grignard reagents to form al kyl - and
het er ocycl e-substituted acids. 41 A 0.5 Msolution of
cycl opropyl magnesi um brom de (25.0 mmol, 3.7 eq) in
tetrahydrofuran was diluted with tetrahydrofuran (60
nm.) And.5t IMaa:todiﬂhom oh caolﬁbr@yﬂha@eﬁim i oomale #A51c mmol, 3.7 eq) in
Chl Of {;r%xéﬂri& an Was %ﬁﬁt’ed %frzlotgng%h 1} L&t L@hl)(xﬂf %nc&I Iir%aﬂec? with a 0.5 M
benzsodmnoh |oﬁzmb emaxa@a(momcm ®7 (adi) ﬁ&trmmlrc)ﬁmn dt B. Aﬁer 10 min, the
bIS( | yl phas h|n hl or

ibgBRRRY) PR iR AL bl 0008, oy and
riaacbls(tnphmyhﬂmlﬂunmnmm(ﬁ) ctdatided .93 oimelt 04 nds)) evete added to the
tenperature C h reactlon was
cuor SR TSedbn g st el B BEP SR el Brature ten o
ext r@ﬁc‘tCéﬁbr\MIt hTlgh m:hﬂtlon mqmmed(vﬁth)@)auuﬂdfdeambmmntchlonde and was
Wer € x%étga%%{ %xchl%? EJ X). ng ctsc\agnc a\tfe? socf,]um sulfate and

mas p r| Chr OTH gra

USI n@naengratadi toedrynessf 'Illﬁ rds@idé Bag mlr%d bf)cbromatography using a gradient of
Pd Ch &V&ﬁ%ﬂ%"@ébﬁ"?{h?ﬁ e/rﬁrﬁ(ﬂl gglq ﬁe e d d%yc%Ngropyl -substituted amide.

cycl opropyl
di ssBievasude Waadlsﬂolvbdl uea oifxture of methanol/tetrahydrofuran/water (90/10/20 mL)

0L10/ 20 i
tr eg%@gva/s ch‘l%}’ gn 6%’,(\)?& e(r5(85g% L['i'lis x(.)FH v.)as h%ate% aW?e%lux for 12
heathedoaled rtcefﬂl lﬁktelfed,r anti2washacid1M wdpH & 2tby tlhe |sto@r acw,ltlon of conc.
and ﬁ%ﬁ)c ghg&{ﬁi e’Phe a%u&)'ﬁls lay v‘;‘g e{tpagteé L’vgi) e gfjécel!ag:rb)gfand was dried

conc. rochl oric "acid.” The aqueous
EXxt reyet @dmm gulfatst Wnceaﬁémamétb@ZXtyacsrgVMS acldjiedB% Field. The acid

overy Qi §dALELnERIRENERY Rkaltie extracts

gave the ‘acid In e acl was coupled to
t he bi cycl obases according to procedure A This

pr o% Scs v&fh%%gedéyl O%lt qugﬁlhéalﬁ&ﬂé ftd &eqyagﬁsdror}lﬁated indazole-3-

der rom nat
car (rapesiding e@lwmdvfawltb UGri@es @ngmadd rr%gmmt STheT@egnard reagent of

| bleni
5 B R G A2 ORI AL e o
cor raEspontHagent aaybe generated ag:erdmg;ta rheoprogpdneercaitlimgd by Reeder, M.R,;
accqdyn Q)rlg.o ﬁryce R&O ci?egy.r 306)},“ }, : @%d %e Fﬁr? %agerM, of’ oxazole 4-

methylthiazdle, and 5-methylthiazole were prepared according to this procedure.

25  The following acids were prepared using this method:
6-Cyclopropylbenzo[d]isothiazole-3-carboxylic acid.
6-(1,3-Thiazol-2-yl1)-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.

30 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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et. al. Org. Proc. Res. Devel. 2003, 7, 696. The zinc
reagents of oxazole, 4- nethylthiazole, and
5-met hyl t hi azol e were prepared according to this
procedure. 25 The follow ng acids were prepared using
thi s net hod:

6- Cycl opr opyl benzo[ d] i sot hi azol e- 3-car boxyl i ¢ aci d.

6- (1, 3-Thi azol -2-yl)-1H i ndazol e- 3-car boxyl i c aci d.
5-(1, 3-Thi azol - 2-yl ) - 1H-i ndazol e- 3- carboxylic acid.
5-(4-Methyl -1, 3-t hiazol -2-yl)-1Hi ndazol e- 3-
carboxylic acid. 30

5- ( 56-0eMhthly/l- 1.3-Budzhl-2g i 1 2ingdzple BHearbakgio had.3-

car boxyd j h Ghy 127 2. o

o TR BB i indagples: cpbogie iidia of e- 3-

carboxylic acid. 42

6- ( 55 =1, 3-thiazol -2-yl)-1H i ndazol e- 3-

car s (ﬂ){i 7'ci d. 6-(1, 3-Oxazol-2-yl)-1Hindazol e- 3-

car boxy| Peocedird 7 prévrides edmethod forShépopeadtiore off 7ot &ig8thoxy-1.H-
a 120 . preparation of 7-fluoro-6-nethoxy-|H

" aabaote Q{aéb%g’gli%ﬁ%c aci d.

1- Chl oronet hyl - 4-fl uoro- 1, 4-di azoni abi cycl o[ 2. 2. 2] octa

ne bj s &M 1-Hu-?l{l&}ggr{!aig%%a%iC%QO[932.2]020'ta%g bR B orate) (1.00 g,

added to a s on o
6- mek-§oxunol) Wb adied ¢ & s@uitardicity] GhrethosPOH-iAdhzol,3-Artdkylate (500

)i i tri . d the reaction .
b BSR4 55503 8 g
was fpakd it Therreadtibe teseeantitivmt &bet @ watdr (ShohL hddd/dthyl acetate (50 mL)

t d. ic .l .
sty tnd Phailel orBAG, 106 SERALALE LA MR Os, ALE A magmesium
and sglére)eandr eonesrtratdh e Thewsiduewesapurified bf icedmayography (95/5 to 80/20

h : 0 0 [et tate)..
chr %99{5% Qﬁ%&‘%gé%eﬁcg ?‘ﬁt 4%% %l){}e&f%ﬂe uoenelie%/c% es ecre )&a so?\ltxon of the

to yield orinate er.

1501 $strotl 26 fmg, RS29 3noel) ér ethapll (790 nd.) 526 ditatel)witn5.0 M of sodium
eth : iyt e i th 5. 0 [ :
yarearas” (2B et e bbbl o fctor 88 4R gtion ws
rt feidified with 6TNeydewaklpiioacidasd patifiatied ibetvern tMate6 (30 mL) and ethyl
hydr, [ Gp It t r_.(.50.

) S EIOnE P g 1BE AL ok RS BELIEER MG Bine 25 m),
sepdafigd Gepgassinm fidfais), gad concortrated dn wicuh tdyieldd 09 2% (@1%) of the acid.
dr i | t - | @ vacuo

L e PRGN Bty oo e RERDRORER L R o

coupled with the bicycl obase according to procedure A

The following acid was prepared using this method:

d

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

25 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

30 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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The follow ng acid was prepared using this nethod:

7- Fl uor o- 6- net hoxy- 1H i ndazol e- 3-carboxylic acid. 25
Procedure 8: Procedure 8 details the preparation of
benzi soxazol e- 3-carboxylic acid from 2, 5-

di brononi trobenzene. Diethyl nmalonate (12.6 g, 79
mmol ) was added to a suspension of sodi um hydri de
(3.16 30 g, 132 mmol) in dimethyl sul foxide (60 m)
over 30 min. The tenperature of the reaction rose to
60 C and the mxture clarified.

1, 4- Di brono- 2-ni trobenzene (10 g, 36.0 mol) 43 was
addewasadded 4né tleabintiorowasvasintamed foai2ried 100PC.2The @hctib@@nixture was

C. The.reaction nj re was.  all d cqol to rt and
was Dot PR oRE o B e CHRERRCR: plPptied Hics were
sol iisigatedbyefiltrationland dibdly plovide i RO gofithapcbddeti(&o) o

provide 11.0 g of the product (89%. 5 The ester (11.0

g, 32.0 mmol) was diluted with a 2 N solution of

Sodi Theebtgd(1d0i g182.0 3nolnvas dlditedwith)a 2hcsotutien b sudiind Aydroxide (32
m xt i i_ned at.roomte rature for 16 h.

The %ﬁ%’»\é\%%o ay@fh%vf%asc BT &3° \ﬁr%gaubﬁidcalji PP R e for 16 h.
( 20 Thepqeeods lags vas extratied ovith Tdidhlorgmethinp (2B P argwastRidified. The

wer e | -hy T Lon-.and dri.ed. .o provid . 00 .
g o récﬁ)gt]agg i%ghcﬂ(%%%s?fa% b%u fration and d?‘i Pﬁi")“i“vzgg g of the acid
addd8%» a solution of the acid (7.00 g, 27.0 nmol) in
thanol (60 nml). The reaction mxture was warned to

refl ux, _mai ntained for 2 h, and was concentr ated
undé&ulfpgacsk(lpnkswasraddedh e soltibnl ofthevasd §A0Q gt d70n@ehol) in ethanol

bet t 0 b d_sat ur at ed di

car DA PE" bt @bt 845 o 0 2h R iRed At B, and was
wi t lgoesnteasedumderadduse gicaswe aflrorsitie ¢&Opantitjonedbetirtdnnghyl acetate
(50 s LG n dried, q(sodi um sul f at e .
and(?gmﬁfa%%@%&%@&%&&w o4 %afnlg] S VagYaghed with
13as  setypigdisedivycabena@(S4tmibspiddirine (SbdiLmTit fydaatcdlayamsvas dried
for LW j .4 I deo) t hanol (1.0

Ly, S ebded sthrotil BOTR b b QB

of the ester (420 g, 1.46 nol) in ethanol (3 L) in a

&gs U&gcfiggzgsnﬁgﬁggﬂi éo&fgﬂldetg}qgtg W AR ARG 355 46 mol) in
ethanol (1.0 L).

20 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

25 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%).

30 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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solution of sodium et hoxi de, prepared from sodi um
metal (33.5 g, 1.46 mmol) in ethanol (1 L) was added
dropwi se and the reaction m xture was naintained for 2
h. The reaction mxture was allowed to cool to rt and
was neutralized wth 2 N hydrochloric acid. The 25
reaction mxture was extracted with ethyl acetate (4 X
2L) and the conbined organic |ayers were washed with
water (2 x 1 L) and brine (2 x 1 L) and dried (sodium
sul fate). The residue was purified by chromatography
(1/1 to 0/1 hexane/ethyl acetate) to provide 110 g of

t he (pooadye 0 °C2889r.an 3nokfitkeRdinitegen ITiemiegeh aimogghefyyas removed
and trieth

d

col ¥ieB BRSPS ax e T RuBr BBk} SaEmaintined
(20dor Dh&&1nTHe) hyidrogei bmm@ﬂ)here4\¢as( BA0ML) bytvaduadion rad@ repdaved with
atm)s here of n re

oSt 0kl LGB 15049 BRAE0, AR AL THR s ke v
and utabl&dr\ﬂ&céthﬁﬁl (B X 50 i) \amc thirefil tndtesi wierel coxfcemtraledho"ﬂte residue was
The hydr re ved evacual
r epldh%gﬂe dl‘f’%ic’ﬁ"i”fl a&&ﬁlogaé? ) 34 hR%n adi umd r“gtr}ﬁ)%q% (4 x50
by fnilll)t draddi (esdivirh E\ﬂfhgbl aficbvap@ated toeprfmﬂt dé3 0 gak ¢chevyprsdubt as a yellow
wash

con ég‘hd( @g{ Sd ﬂxerﬁséer W F@aglﬁv%urgﬁgusos g Kx/y%r Hﬁttg %}o%l%evt\ﬁer atid. The

di chtidrvasesdpiededith(tROficyeidbanceordieg ®araedon Awas washed

1@/ith water (4 x 50 nl), dried (sodiumsulfate) and
vaporated to provide 13.0 g of the product as a

yel |I_(i)tvatatlﬁﬂ|réf€|re(1<96%ngeﬁ[|’i€l\/E’,SdeWima§ Rsapambdrowgti, BsiDepoeck, N.M,;

sodi-um h de tQ acid. The acid was
coupi°8e W%i%&@%@g&ggagcor ding to procedure A
10 Li terature reference: Angell, RM; Baldwn, |I.R;
Ba Deboeck . M ; 0 gst aff, T.;
Swgﬁgggo%gm%&w%%ﬂm%ﬁ% ﬁlﬂbvm ng aci d was

15r e Behzissxazglet3rdasbordiclrod: 15

1, 2- Benzi soxazol e- 3-carboxylic acid. Procedure 9:

Procedure 9 provides a nethod for the preparation of
5- difrbeednreBt hoxyi ndazol e- 3-acid from

3- br omo- ﬂrocec}ureo r%Ofa!es a r%gthod for the preparation of 5-difluoromethoxyindazole-
3-acid from 3-bromo-4-nitrophenol.

20
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

25 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.

30 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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3- Brono-4-ni trophenol (10.0 mml) was added to a
suspensi on of sodi um hydroxide (29.0 nmmol) in

NN- di et hyl f or mami de (15 nmL) and the suspensi on was
mai ntained for 15 mn at rt. The reaction m xture was
cooled to 0 C and was treated with ethyl

chl orodi fl uoroacetate (20.0 nmol ). The reaction

m xture was heated at 70 C for 16 h 25 and was
concentrated. The residue was diluted with ice water
(200 nm) and was extracted with ethyl acetate (3x100
nm.). The conbi ned organic | ayers were dried

( rragcme'iﬂ atd reaththiatd or Arsdh. CArHDhmbii af the difbiopinoathyd ethteha49 mmol) in

0 et iR TS s A Yl 3B 0B A Ry e

sus pH]OS"CO(hr oh. Smﬂlcumd]ydﬁtiodevas (p3i28d wnmwlide Whater, and the aqueous layer

dI ITE ‘ﬁ%g cf)XL tﬂ éh:%'b) % r(r%qu? ;5 #gg%%ﬁhﬁga&m {ayers were

Sfol udried mmﬁgneilinﬁ sdlifdid) uad cote¢rtyted ed gies thé tAMe diester ini1012% yield as an

reacti oRtase " areShatil R B RRPDSS Wi 355 mo) wee

c ool @ehbapl wid leatedass qFQUbelh. OTtiearedctien mbhinge wagallbwied&o cool to rt and

(a0 e o BRI RE Py EPURBTE 286 ot sauoons

( magags maﬁrbambﬁm edjumdo domieatnbametéd thedrgthlerid dvid aidutle reaction

jester in 2% Qi | The di est Q )
o 5eitugt o gt 4 B3 16,8 130 el shiners i Hesizp e € 33 apg e solas
wer ewere coilsttedbly ﬁlltldtlchﬁmﬂ dredatb pfiRide themcidlin 61% Hiedd.

reaction m xture was allowed to cool to rt and the
aqueous | ayer was washed wi th dichl oronet hane (3x100

m.) Ac‘Et}échﬂbﬁdyf(%hmrrmt)mmédedldmp&nsemsthmaﬂ(’mmuﬁl.)yatO°C After 0.5
taﬂje Lh?g%%tc]id n§ )\zvt il Qéde @va Scfar.%e Te a%gchtg%o%s%eaa,tcigt rgfrl]ux for 15 h.
IBhe E@sp@ﬂ@nomms wsokadentnted @datid tdsilus olvasdpartitimred between

i TGN artit (0 B1 B BREN hEfA BB D R aqueous

dr opayies ®ag fmrtbtrrmmﬁted(\&ﬂoduiﬂ;»rombth&he'luxz@btmm dddGhe dombirded organic

ﬁglat e}%;s%r %d)u(mw esﬁ%%‘ﬁﬁat%g%gtc 8ntrr geggtl o1 ﬁ])t(lfl(e;'lelrﬂ%g%% yield

masaeehG@mUMated and the residue was partltloned
t ween di chl oronmet hane (200 nL) and saturated sodi um
i carbonate (100 nlL). The aqueous |ayer was further
ext rldetestdr (60#mwpl} Wae dissitel am ethirddk 200 mil) déwed itk water (71 mL),
j ed {magnesi
ul 18 £5s BLAME sk IHELT QIR U Bitab IRENGThafler oy ggpon. Toe
yi elrepction 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
25  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), isoamy! nitrite (291 mmol), and potassium acetate (51.0
30 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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as a brown oil. 20 The ester (60.4 nmol) was di ssol ved
in ethanol (103 n.), diluted with water (71 nL), and
was treated with amoni um chloride (243 mml) and iron -
powder (301 mmol). The reaction m xture was heated at
reflux for 10 m nutes and the suspension was filtrated
through Celite and the filter cake was washed wth

et hanol three tines. The filtrate was 25 concentrated,

t he residue was suspended in 2 N hydrochloric acid and
was stirred vigorously for 0.5 h. The aqueous | ayer
was washed with ethyl acetate (3x501) and the pH

adj usitebomae (30 HiL)vdntl hiichldvbraetbking (i 60y ohil px iTe .aqidoas layer was further

aquegus | ext.ract.ed. w hl or of orm (3x100nL .
and Oz d ¥ AR sRRAC LRI g M Gt Friagiideietsbere ared
sul f @iaghesiumAadhbicr aralrvoyctnirated (©03BXiderthd Msacétglivalazolle ester in 79% yield
nit ristaeb Sv%?g. nmol ), and potassium acetate (51.0 30
mml3 Wer 'S a%lded to the organic |ayer and the
siispensi on was heated at reflux for 16 h. The

ated and the. r

sol uti on_ wa vapo | due S

partiti Ssrﬁeerd&ggt V\H/%lé’i?’ $&ttra %lﬁoxédgdﬁ% 'm‘i‘%&@ﬁ%daﬁ‘%eﬁa{?% mL) were

(50 cvimbireed dindl itlehleantion®iab annt{idddfon?) h allié *@quefed Sooling to rt, the

layer was .further extracted wth di romethane

(T e, Y6 e B oot FARSBRET AP Bhepnytever was

( magaigsiedno SH fl avid) carehtaeddsdiochibad atid. prhevirekdpitaisd solids were
acet.vl.indazol e ester .in. 79% vyiel. as br o oil. 5.

o Gk Ao Bt W e o iR Barda BTy 1o prbvide the

and avatie27%6%cldrl) were conbi ned and the reaction was

mai ntai ned for 24 h at 60 C. After cooling to rt, the

aqueous | ayer was washed wi th dichl oronet hane

( 3x 5relfpllowihgacid; reousepassdarcondisg toahis methedt to pH 1 with

concentrated hydrochloric acid. The precipitated

solids were 10 collected by filtration, washed with

Wat er-(Rifiebromethéxy)-bifenduasie 3-carbdxyiciaeid. t o provi de the

acid in 27%yield. The follow ng acids were prepared

according to this nmethod: 15
5- ( Rrokedureotht hoxy) - 1H i ndazol e- 3- car boxyl i ¢ aci d.

Procedur %ro]cgdure 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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Procedure 10 provides a nethod for the preparation of

6- difluoromethoxyi ndazol e-3 -acid from 4-nitrophenol .

20 4-Nitrophenol (162 mmol) was added to a suspenS|on

of sodi um hydroxide (485 nmol) in _

N, N-di met hyl formani de (150 nL) and the suspension was

mai ntained for 15 mn at rt. The reaction m xture was

cooled to 0 C and was treated with ethyl _

chl orodifluoro acetate (329 mmol). The reaction

m xture was heated at 70 C for 16 h and was

concentrated. 25 The residue was diluted with ice _

wat efiltrdDibrotigh Griid. VEIR Bk roalet e@ls w'aslhbd exldnydmaasleﬂhﬁete&mes and the
The conbi ne ers

(g B U 25 ot L, TSR oo B i vl and the pH

di f | adpuseeded H0 weth ISaM sodinrﬁaydmmﬂ drhasq@oysellay@ww bdtractbA&ith ethyl

) Rl FAOGEY sy o OrBR s ita AL (RAsad Gy Sfte) and

vﬁ t rnoammemm chdllowiotle Th84il %vaﬁrﬂiabo)lveanﬁi a¢elt1® AnHYAMEL3.5 mmol) and
e reactiqQn m xtu maél eat.ed at refl ux

f or tg?)reﬁ? tf?%‘tl’%t“ﬁn%asﬂ?@t@ﬁeéiﬁé Hg?ro]ﬁ Rnalhe Topplign mixdyrg yas diluted with
t hr ougér GelmleandThes fidubrbleded M&esm&oﬁia&hlﬁdarﬂ‘énfafé The precipitated

ConcBRts e S Efine e WL ey an oo it scetamide

t he ipkR%adbldiss Aight gell®wkOlidM t h 5 M sodi um hydr oxi de.
e aqueous |ayer was extracted with ethyl acetate
3x1 COnL) and the conbi ned organic |ayers were dried
( nagmsc unmyaﬁdie‘ @pé)mmol)l was addad € Eetien dehe’iac)éﬁhﬁdEV(B 2 mmol) in

I solved in acetic an [ (23..5

o AT (390D S G e S s AR e e i acid
f or (160 mmdlhway eided mopwm xdithe réaaﬁodljl!rﬂxlﬂiré eb_aywﬂahltauyeatae keflux for

50 a e z th solid sadiu
E)I ca%ﬁa?‘ge §edqs°ir{ltg8? Di a?ute hES va‘tars&&é‘i%g ai“g]btfeaiqg?fub%yer was
165i | teﬁﬂaqtﬂn“ﬂthvdshb(bmmltahe \(\htlélnL) amihe choindihed @rghhih\/lllaﬁ%s were dried
the AL 123 a .l el | ow [
10 AREFAE R Db bRl o A b el i 188 Vta
solutlon of the acetann1de (13.2 mmol ) in dchloro;orm

20 ctli war ore X.
l(:um%) ni ?e(rjl(%:lrtgg[ngo% i%uﬂ%n@%‘ V\gg a@&’é’g? &P%Mtgeglgﬁﬂm were
t he combioed ard tie x¢aotion mamrmmnainmmédabg 1.8Thbixatf60r°C. e reaction
2'6‘ nwalgﬁoﬁgcp egooi; % y(]tin%nthwa%cgalulatectl sg'uéé" vtvgre V%/saotla%erd éyz gﬂtration, and

€ aqueous
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
25  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
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 rt and was
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15 extracted wth dichl oronethane (3x10r1L). The

conbi ned organic |layers were dried (nagnhesium

sul fate) and concentrated to provide the nitro- anode
in 83%yield. The am de (11.0 mol), sodi um hydroxi de
(43.8 mmol ), and water (10 nL) were conbined and the
reaction m xture was maintained for 1.5 hour at 60 C
the reaction 20 was allowed to cool to it 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
ol $xtaeted wiith elichidrérhetdb@eo(Ivttmblor Ohe corstined drgzhic3lagdrs s washed

wat er . nd t.he reaction, m xture. was r to .
go0. obit! M sl At iR of Bt el Rl B e ot ey
ani | weedriéBh@napeait oifare) xtdicacemated ao lpeslideoth® nffroaydméde in 76%

sol ut.i,Qqn of. .sodiumnni.trite (23.2 nmmol) in water (5.3
n) mgga%aﬁgﬁyg%v«ﬁ>da 15 nin period. The sol ution was
nai ntai ned for 40 mnutes at 0-5 C and filtered.

Coppegr. r Qmi 18..8 nmmol s . dissol ved, i n 40Y% .
nyar iSFSTaaR o P vt oot e pisbisien ofjsediom bycide
sol uf26 8mroél) ithdimeitiiylazifoxiial(f midat @ AT eThsteastloy niivtufe@as warmed to
co o$Ql Ut on.and. t m xtur S i nt.ai ned .for .
C PR &Sk Bl U5 01K TBEE B0 RESRA P o i
60 Clifnethyl3@faxide (Amil)twareddéd drOPwi€: addothe F€actidmiidure was heated at
SUf o et4.0n. The.reaction m xture was al] owed t
ol 0P ER L kool LRt Rk e P et v was
( 3x4e@trgied Whie dichlvirinmdene (3400 mL).afee someinal washiethyers were dried

\glcit g@#aﬁ%g%u@e?%%ék%ngﬁec (% g{\/g rtl|1e &1‘3@9’ gi'rcfc%%galsoa{nl cﬁl. The diester
( magﬂl b i ramol3, udolaitre hydaowddec (35 cambl) adreidwhter (R0OKLY evete€ombined and
BN 41 (Sho Ul B LT A e
155_US dexes e washed wiith divhloyainditiviee (3x280 BLYMThg pH of the aqueous layer was
S AL ol o] S04 L v
sol deitethat$P °CHer .t Tie sbspendichewdskholéd Q) ardrthe solids were collected

di gy : | added .dropwi se and the
reacP?%%§ﬁ$%@%%gﬁﬁééoﬁg%?%%a%FH%UQT%S'C for 5 h. The
cool ed sol utiron was poured onto ice water and the

qu i th. di chl or t hane
045 DOSRL 159 i SEFLEEL MDA UIREIE AN . ver
( magraghesnid(TlGanms)]) archddehme e atotion tixtgre weas héwtedat tedlex for 15
di egt e&’h@?ea@t@onol'nkxmrl—n&s déogcsetnga{ted 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
25  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
30  reaction mixture was maintained for 30 min at 0 °C and then for 1.5 h at it. Additional

zinc powder (6.15 mmol) was added and the reaction maintained for 3 h. The suspension
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(11.7 rmol ), sodium hydroxide (35 mmol), and water (20
nm.) were conbined and heated at 60 C for 1 h. The
reaction m xture was allowed to cool to rt and the
aqueous 15 | ayer was washed wi th di chl oronet hane
(3x100 nlL). The pH of the aqueous |ayer was

cautiously adjusted to 1 with concentrated

hydrochl oric acid and the reaction m xture was heated
at 60 Cfor 1 h. The suspension was cooled to 0 C and
the solids were collected by filtration and dried to
provide the acid in 64%yield. 20 Acetyl chloride

( 15. Basrfitetell twensghaChdiechnd tizilirge whocoatdnanwl. ThOresithle wds fartitioned

the 1ebiee Saer dedibd SdboRut (PR bt Foef G 3, e squeons

The lrgactks Hmhen extravted wiatsetbylnceatt (aRedlpad thhienitesddbeenic layers
was parti.tioned bet i chlo hane 0 and )
25 0B L R 5 kAL 05 60 B0 v e

|Say eas a bvewsn dillir t her extracted w th dichl oronet hane

(2x20 nL) and the conbi ned organic |ayers 25 were

dri ed (nmagnesium sul fate) and concentrated to provide

t he Astieanhydrid®4%6.J inethal), da®amy] ditrieanfl 3 Jirhmol AR ipbtassium acetate (2.04

anhydr j 6, s added to ensj.on of the

cor PRty e solffprBREE ot ne B P00 profyi 20 mi) and

Zi nchd &szr(SibA.vgs rhmﬂe? _aV\Mlu_&d'?ediG thn ’ﬂm’io!hﬂ{aﬁ_\@aégé’\}aﬂ&at%% and the
n _ar J.ea n_nm xture was . mai nt.aine

lm n rgstrl]&ﬁ 5n§ar{l{§%nr?8f ggtwf?% SF%H’éat ed {SodiRRy iq?‘r'aél?‘f’élﬁtezi?m: ml) and

pomdiéqh}o(rﬁnelﬁanm'rm(b ml_al_)s adied aguabut haigea@dsi ;mr;her extracted with

mal ng . e spensi o s filtere }

LA N T AV 2 —

r esisulipte)wad cqpagntiateil cnpdvidbibe vedaNsaitylirahede &6 bslabrown oil.

bi carbonate (10 nlL) and ethyl acetate (20 nlL). The
aqueous |ayer was further extracted with ethyl

lacetlae esteraR Ommolh sedium diydrowide (dmmol) and evateay® i) waesr @mbined
dri g4 GLERAPEH Mprxg%%lgl&goa%g aLEI%E n&ﬁe%tcgalinltg?o %2@1\5! :agl(l:"eous layer

the acetamde 1 n as a brown o

anhy¥s washed path dichhaypmethans (3udPmLpi The squedusIayer wus ladjusted to pH 1

and zpat assd 2. |) were added to a

sol uti on o%n%tgﬂﬁg ce:cglr%&%eagﬁs. Bg r?n%rleilp{i?aﬁecgﬁﬁbdfo‘?’ﬁrf’ pfollected by
( 20 fikkrafiom rghshed vathswat preand idizhl ovensetheae tand deitd togfrbude fhefcid in 26%
246 khegThe sol ution was evaporated and the 10 residue

was partitioned between saturated sodi um bi carbonat e
(10 m.) and dichloronethane (20 nL). The aqueous

| ay ¢he WASwinY bLiBEke® $tpach gc@omntg% this method:

6-(Difluoromethoxy)-1H-indazole-3-carboxylic acid.
25

Amine preparations: Procedure 11:

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

30  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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di chl oronet hane (2x20 nL) and the conbi ned organic

| ayers were dried (magnesium sulfate) and

concentrated to provide the crude N acetylindazol e

ester as a brown oil. 15 The ester (3.36 mmol), sodium

hydr oxi de (10 nmol ) and water (5 nmL) were conbi ned

and the reaction was maintained for 24 h at 60 C

After cooling to rt, the aqueous |ayer was washed

wi t h di chl oronet hane (3x30nli). The aqueous | ayer was
adjusted to pH1 wth concentrated hydrochloric acid

and the precipitated solids were collected by

fil tmatni tempera/mh'ﬁdz miulthlg\miktare waschedied lat Sﬂmna‘mer,s dthel reaction
?g: le%utnhrg Qv%g\é Sv?e\kdlte !r&gcogs? Iéop 5°r0é1(1:i g(y%:e{)ar%:é Xrgxae odn%nﬁ Ihigacetoxyborohydnde
met h@d.2 méwo()Divhd ladxtedmm oy )poftidns. ndﬁz«alresul’ﬁngawh&xydspmsmn was
?(1” gm?lgtg Agn nlngr ezﬂp%aih: and vg/gsscqpcen ategurl’ge Tesidue wag %qlll{e(F with water,
2 metoaletl 20 3¢, cind felpHcadiised 2o 2 w2t}1ddt astium hydroxideé. eTHeydqueous layer
oo Y ATRR0LURE 8 LR 30, F60 28 BN ccibhicd SR tayers were
2, 5-washed wulné’xia@ehﬁiecb&megnesiujnysuﬁfaxehlamd icaeerftisPedOtongrovije 3.05 g of

in I ic acid 0, .mL) .at

Lo ShaRhe ShNRlabls ) 30 AESS i 3L A8 B o
at 8libeBzflanin2 ihethansl (lefhmlr)ead:theoencnm xiixtire wam Keasddl a0 véttlx for 16

00k t om.tenperat u and. sqdi um . .

1P, 2Rers SaP R EBIRE olleS 5 R P ol Pt oo gty pes aituted
por twitn sthletvetateeQOO lnnlr)g wmbhetl ewigus e Ihsdrochlmia:Sacid, dried (magnesium
:neiISIrL glétg)\iagg %%nan-l;{aﬁe twprtohrl %c\’ly\r@lic lgc ”Cgmdift/g ’ Igﬁaﬂess solid.
the pH adjusted to 9 with 1 N sodi um hydr oxi de. The
aquebgrysané B! (15 V28BN W ACLS MWL o BGELALE G of lithium

100 organl ayers Wer e
4 t relumipyre hydfide €3 .€ maghes tamahwindfluat é;O mh)‘mhder a nitrogen atmosphere.

Con%@t%gﬂ%gg%%o%gﬁt\%é%g ﬁotr%oigmgangftlge Ertngtang vgs adde%o oq'op wise to a

met hoxi

sol wolutien of theHecycli¢ betazy(lmml) in tetrﬂadmﬁlr@Z(Ho mL) aa®dC. The
t he t

The ragg% I&r%ﬁuﬁveﬁa%%?lgw%go %g%f % R? an do for ]lg k. Tge reaction

concentureavaschareftily quemhelliby tkasad«tihbmomm \mdldun etlfayd decahydrate (2.5

cet Effﬁ%rﬁ% “f‘h)e'rea\é@éﬂ%&tbﬁﬁe Was &irled W 9% sBhil:&: B%icRide (10 mL),

rie
filtered through Cehte 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

25  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.

30
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sul fate) and concentrated to provide the bicyclic
lactamin 47%yvyield as a colorless solid. Sulfuric
acid (15.8 mmol ) was added drop wise to a stirred
suspension of lithium 15 al um num hydride (31.6 nmol)
in tetrahydrofuran (50 nlL) under a nitrogen

at nosphere. The m xture was mai ntained for 30 mn and
t he supernatant was added drop wise to a solution of
the bicyclic lactam (1.5 mmol) in tetrahydrofuran (50
m.) at O C. The reaction mxture was allowed to warm
to RT and maintained for 16 h. The reaction m xture

was Cagehetsion oqmeaﬁbﬁ;é (byo tmiR1)add i 0% Qa1 Afunse da@ooﬁ‘?ﬂwﬁ?@) in

sul fate’ de 2.5 2 ortions.

r eact?‘?f??“ﬂf@%?‘ﬁ e B‘iePtlﬁt?éjoh%)\‘H "Fﬂ g" T\W%@cﬁﬂt?n‘ﬁ’ %?HFB&‘P&@ an
(10 rdthosphére bf Wdﬁ@gl% hqumhzlml fot B 1. mtcbdg@stfvltldﬁ trézné’dvﬁd by filtration
was con ra e.residue uted w

P GORFIS e SHEF 5o TS Ser Jbe T EP ARy Provide the
acet dwclicldiemipkldidfdrbéttorkig ie8BYs vielday e tolvads aslidust ed t o

9 with 2 M sodi um hydroxi de and extracted with ethyl

acetate (3 x 50 nmL). The conbined organic |ayers were
was he'dsohitioln olf dﬂ-ttae-bud'tduﬁdao(lﬂagil’ﬂéﬁhﬂmm?ﬁoﬁblﬁaﬁnaﬁ(@5 mb§iﬁ/ds added drop

C ooy Bl bR e I Sihd & s b Srisnipero! (R B tder (5maL,

[ nt tS]iatlfil 1w satldnﬂugdxamdt V4.5 oih) etr@ 82 The ﬁ?ct’ﬁohiﬂgﬁtu:e wzj[.s maintained for
ur. or m nut es

qrgolll t(ﬁ;QC q;rc) Wasaéonce%g' taé 't:3 e[PL § 881&:0& %glg)mwés staglrated with

The volatiles were re
proviseléd sdskunpichlpdds @nddthamPhedehtddywr m:iwhtbrz NEsddiun® BYdroxide. The

ZLELgnlg%gsnﬂgir%i &g?é&% \ﬁ{etﬁ) ?tg}lg%etﬁgl )x 353 I&Li agﬁhe combined organic
pal | HIFENMVeR washesowith 20ide pg) drind (megdesinml su{fAG) riihy veiuiles were
Conceé?ﬁcfv@& %Qdé?%@&&@&h%sh& RCd %rc‘ aJengr)ldeV\@ig %gt%%gd rllgn?ne in 42%

at nosphere of drogen an mai nt ai ned.
fﬁe ¥§F§FﬁéﬁhWﬁ§°Wéﬂnved by filtration and the filter
cake was washed with water. The filtrate was '
concgntrated to rOV|de the 5 bicyclic diam ne
di hy ?I&?iﬂem‘qed@ Toraagems yplatien, 443 amme)) gnfl @sdicsald @.46mmol) were

S0l Ukdded t®f selutdLst thd b &hﬁ@@@ﬁﬁhﬁ) V&(lﬁ té%agyagl)so 335 mL). Solid

|sopro?anol (15 n) was ad

of t FRETYR Gracriexyberonidndsds- ?4 Ffﬁnql)swﬁﬁr widech il sngallo@rtiriny to the reaction
vat emikt@B ks 10 aifland ik $QLIidAMMRAEE Q%L gﬁ%,n(tﬁn f%l%ﬁt ’H}e reaction
or

C. The reactbgn m xt ure was nmi ntai ne
0 C EWiuRaes dowedbith at 8@ agecous syglium bicarhenatecpgbition (100 mL) and was

Sl ur extracas v@tﬁfetllllypdceﬂte% %o 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

25  acid (12.5 mL). The volatiles were removed after 30 minutes, thus providiﬁg 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.

30  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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solid sodiumchloride and the pH adjusted to 10 with 2
M sodi um hydr oxi de. The aqueous |ayer was extracted
with ethyl acetate (3 x 35 nmL) and the conbi ned
organic layers were washed with brine and dried
(magnesi um sul fate). The volatiles were renoved under
reduced pressure to afford the crude nono-protected
diamine in 42% 15 yield as a light yellow oil.

For mal dehyde (37% aqueous solution, 7.43 mol) and
acetic acid (4.46 mol) were added to a solution of
the crude amne (2.97 mmol) in tetrahydrofuran (25
m). Solid sodiumtriacetoxyborohydride (5.94 mol)

was ﬁle%g.%wm bsngall port e%ns t .theLBr 2action 20 mxture
af t er Nidr And v%eﬁep PR R'0?% was nai nt ai ned

f or 21dethyl-ZTfrdiapabingtliofaD. 2]mtadeldﬂ$ld1§m)ﬂo1ddel. uted w tg a 10%
ot R0 T R AR08 B 2h e Bpbipsheihe "Conbi ne

drganic |layers were washed with brine, dried
(magnesi um sul fate), and concentrated to provide a
l'ight yellow residue. The residue was dissolved in
di omgeﬁelirm:gurmd diluted with concentrated

hyd hi Th I I
I T e R A S

met ficlyclbbasgy ddrivatitase i n 40% yield as a col orl ess

1pol id. The procedure for N-nethylation and renoval of
the carbamate protecting group was used for the

pr odtmecedwre Agf 2- met hyl - 2, 5- di azabicyclo[2. 2.1

] hept an r rd Li.t eratur ferences:

Newman, eﬁg&{é}%l—& gjro %(C:iésc m&lﬂq #ﬁret&?)fﬁ?p%ffbei‘ﬂ nkigyglohpses and
P. Acarboxsiigiagids tBfafn carboimnide Ehhieaived 974, 17, 481. 52 The

foll ow ng bases were prepared using this nethod:

2- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct ane
13 hiyﬁlraoé(mﬂmﬂ @& carboxylic acid (1 mmol) in tetrahydrofuran (10 mL) and NN-

g.lﬁd’gf%éﬁ? s Frgc}/el (? 51§Is€ v@aﬁ %’ dgé/ g%élaﬂ)r %;lsyTeQ%%mne (3 mmol) and
f ol bisyglabgseprraine dihyédrocklgxide)(1 m«a) | Théeagtioapaixaié &8s fhintained at
t hercabishbdrbdufdor Bh %w&%{"%ﬁrog hvahLy ﬁiTUla.OO mmol) was added.
After 18 h, the reaction mixture was partitioned between saturated aqueous potassium
20 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

25  the carboxamide product.

The following examples were prepared according to procedure A:
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Procedure A: Procedure A provides a nethod for the
coupl ing between bi cycl obases and carboxylic acids to
form car boxam de derivatives. 15 To a sol ution of
carboxylic acid (1 mml) in tetrahydrofuran (10 nlL)
and N, N dinmethylformam de (1 nL) was added

NN- di i sopropyl et hyl am ne (3 mml) and bi cycl obase

am ne di hydrochloride (1 nmol). The reaction m xture
was mai ntained at roomtenperature for 30 m n under
nitrogen and then HATU (1.00 mol) was added. After
18 h, the reaction m xture was partitioned between

sat UEgingsle aqueous3-[is,49,34DiazibicaidinRafhepSPylchitday I H-indazole
95/5hq+q%#8%ﬁnethane/nethanol. The aqueous | ayer was
ext r2ct&d *M° h 95/5 di chl or onet hane / met hanol (2X)
and the conbined organic |ayers were washed with
brine, dried over sodiumsulfate, filtered and
concentrated in vacuo. The rejggie was purified by

Z

silica gel flash colum chro @phy using a mxture

of [90/10/1 dichl oronethane(/ hanol ¢lamoni um

hydr oxi de] as the el uen hnﬁ providing 25 the

car boxam de product. Th otN owi ng exanpl es were

prepared according to procedﬁre A. 53 Exanple 1:
F[(1S,49)-2,5-Di azabi cycl o[ 2. 2. 1] kept - 2-yl carbonyl ]-1
Hindazol e hydrochloride. H ONNHHCH NN H 5

Pr e JdFReEPd SR GrocediEeAiin 88%A Yigh. 2 EDAYR(ICH;ODNHS /IR (m, 1 H); 7.61 (m,
( CD30D). 7935 3m221f: M, 073 :
ST N YR @%ﬁ@“‘;f%%‘&?’%ﬂﬁm%& 207
(m WIOLCMSERD) ¢rd.55 min, m/z 243 (M+1). |

10 Example 2: 3-(2,5-Diazabicyclo{2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1H-

indazole hydrochloride.
0]
Y@_R\N CIH
Ny N N
Y 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
(:Ijjfk\N CIH
N N
N
N H

20  Prepared using Procedure A in 30% yield. LC/MS (EI) £ 2.85 min, m/z 257 (M'+1).
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1H. LM (BI) tR3.55 min, mz 243 (M+1). 10

Exanpl e 2:

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl carbonyl ) -6- (1, 3-thi

azol -2-yl)-1H indazole hydrochloride. ONCH _ aHN

HS 15 Prepared using Procedure Ain 30%yield. LC M

(El') tR3.04 mn, mz 340 (M++1). Exanple 3:

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 1H i ndazol

e hydrochloride. ONCH NNHH 20 Prepared using
Procedure Ain 30%yield. LM (Eli tR2.85 mn, nlz

257 (M++1). 54 Exanple 4:

3- [ (Bxadgiibry| 4:2, 3-[B-Blediyl-2 ediszabiky&o[2]2.2]oct-2-yl)carbonyl]-1H-indazole
oct - 2-(%5) carbonyl]-1H i ndazole hydroformate. O O i i

N NINHPPFR¥E | cH3 5 Prepared using Procedure A in

25% vyield. LM (El) tR2.83 mn, mz 271 (M+1).

Exanpl e 5:

3-[ (5- Met hyl - 2, 5-di azabi cycl ofR. 2. 2] oct - 2-yl ) car bonyl ]

-6- (1, 3-thiazol -2- yL) kg e hydrgf\ormate. 10°0
N N

N H* OH
N CH,
5
Prepared using Procedure A in 25% yield. LC/MS (EI) £z 2.83 min, m/z 271 (M™+1).
Example 5: 3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-6-(1,3-thiazol-2-
y)-1H-indazole hydroformate.
10

H™ "OH

Prepared using Procedure A in 20% yield. LC/MS (EI) ¢ 2.87 min, m/z 376 (M*+1).

15 Example 6: 3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyi}-1,2-

benzisothiazole hydroformate.

20  Prepared using Procedure A in 56% yield. LC/MS (EI) tz 2.53 min, m/z 274 (M*+1).
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NN O SNHOH UOH Prepared using Procedure Ain

20% yield. LC/MS (BEI) tR2.87 min, mz 376 (M-+1). 15

Exanpl e 6:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-1, 2- benzi sot hi azol e hydroformate. H O O N

;IN HN H-OH 20 Prepared using Procedure Ain 56%

yield. LM (EI) tR2.53 min, mz 274 (M+1). 55

Exanpl e 7:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept 2-yl]
carbonyl }-1, 2- ben2|soth| azole. ONH a .NN S5

Pr epmmbws i7ag R[S MEhyIe, snaizqulcm[z b Oep £l cdrBonyl}-1,2-
27 m .n n/.z 274 (Mi+l1l). Exanple 8:

gséfgbaz%lel\/bt hyl - 2, 5- di azabi cycl o[.2. 2. 1

]hept 2-yl] carbonyl}- 1 2- benzi soxazol e hydrof or nat e.

10 H ONO HNC N HAOH

H
S'N
5
Prepared using Procedure A in 77% yield. LC/MS (EI) ¢ 2.75 min, m/z 274 (M*+1).
Example 8: 3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1,2-
benzisoxazole hydroformate.
10
Hr
Os_N
o
N
H N\
NN HJ\OH
0O

Prepared using Procedure A in 20% yield. LC/MS (EI) # 3.48 min, m/z 258 (M'+1).

Example 9: 3-{[(1S,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(1,3-
15 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).
20
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O Prepared using Procedure Ain 20%vyield. LG M5 (EI)
tR 3.48 min, mz 258 (M~+1). Exanple 9:

3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5-(1,3- 15 thiazol-2-yl)-1H i ndazol e
hydroformate. H O NN O S NHIN Hn O H
Prepared using Procedure Ain 25%vyield. LCMS (EI) tR
2.87 min, mz 340 (M++1). 20 56 Exanple 10:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5-(4- nethyl-1, 3-thiazol-2-yl)-1H i ndazol e
hydroformate. 0 ,, HS NO /N\ NHNOH NH 5

gr $ a%blélslon 93?(Q9mlﬂlﬂeﬁyl-ﬂ53ﬁl%awcﬂl&{2 21§ B2k by} -5-(4-
m n,

3- {['Pit's,‘/h’sa-ﬂaawé-?ﬂ rl%l@am‘%Q@dP@y@PfG[ 2.2.1] hept - 2-yl ]
carbonyl }-5-(5- nethyl-1, 3-thiazol -2-yl)-1Hindazol e .
hydroformate. 10 0 ,,HS NN O NNHOH N

0 pj%:
s N o
/[’ A\ H N\ ’//
N N OH
N
H

5
Prepared using Procedure A in 30% yield. LC/MS (EI) # 2.76 min, m/z 354 (M'+1).
Example 11: 3-{[(LS,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(5-
methyl-1,3-thiazol-2-yl)-1H-indazole hydroformate. |
10

o) kj?:
S N o}
)T’ 4 AN ©
N N H OH
N
H

Prepared using Procedure A in 30% yield. LC/MS (EI) # 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.

20  Prepared using Procedure A in 25% yield. LC/MS (EI) ¢z 2.85 min, m/z 339 (M'+1).
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H Prepared using Procedure Ain 30%yield. LC/MS (EI)
tR 2.9 mn, nmhz 354 (M++1). 15 Exanple 12:

3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5- (tetrahydro-2H pyran-4-yl)-1Hindazol e
hydroformate. OHNNO / \NH\ OH & 11 N H 20
Prepared using Procedure Ain 25%vyield. LM (ElI) tR
2.85 mn, mlz 339 (M~+1). 57 Exanple 13:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5- (trifluoronethoxy)-1H i ndazole
hydroformrate. FF H F OO Ol NNHOdANNH HS5

Pr e ﬂﬂraﬁfi)leus |1Bg =4 qam-s-lwethﬂ-zﬂ,ﬁ%aym&ﬂlo[iﬁ Mept-Eyi] cdrBonyl}-5-

[Z(E’inbs}‘ E@j‘eé g‘éﬁ“dﬁz%e%rfdg‘)}(‘agﬁi'ﬁcl o[ 2. 2. 1] hept - 2-yI ]

carbonyl} 6- (1, 3- oxazol -2-yl)-1Hindazol e
hydrof ormate. 10 O H 120 ONNH N HCH

\EF B:, 0
O\__'NRL TN HJLOH

N
5
Prepared using Procedure A in 45% yield. LC/MS (EI) ¢; 4.82 min, m/z 341 (M'+1).
Example 14: 3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(1,3-
oxazol-2-yl)-1H-indazole hydroformate.
10

o} JH
Senty
o} N AN
«i N N

Prepared using Procedure A in 30% yield. LC/MS (EI) tz 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-z-yl)-lH-indazole hydroformate,

S

S

A
T
230
T Z
z /T
/
T
o
o
T

20  Prepared using Procedure A in 25% yield. LC/MS (EI) #g 2.69 min, m/z 362 (M*+1).
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H Prepared using Procedure Ain 30%yield. LG M5 (El)
tR5.25 min, mz 324 (M++1). 15 Exanpl e 15:

3-{[ (1S, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6-(1, 3- thiazol-2-yl)-1H i ndazol e
hydroformate. OH O S NN H N HACH H 20 Prepared
using Procedure Ain 25%vyield. LCM (E]) tR 2.69
mn, mz 362 (Mt+1). 58 Exanple 16:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6-(4- nethyl-1, 3-thiazol-2-yl)-1H i ndazol e
hydroforrate. H ONHNONHOH ,(\N_. HS 5

Pr e (Exagtple) Si6n 93P S45) 5 e thyl-2)S-Abalyicyd of2.2 1t [HeS2 - Btarbbiy 1} -6-(4-

gl {1 ?’t‘e&%’ﬁﬂégﬁ\?g?@ﬁ%ﬁ@&‘%‘fyxﬁ%%?%{ 22 1] hept - 2-yI |

carbonyl }-6-(5- nethyl-1,3-thiazol-2-yl)-1Hindazol e
hydrof ormrate. 10 H ONHO NH~OH NH
. \H

O N

0
>N J

H® OH

5 _
Prepared using Procedure A in 25% yield. LC/MS (EI) ¢ 5.18 min, m/z 354 (M*+1).
Example 17: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(5-
methyl-1,3-thiazol-2-yl)-1H-indazole hydroformate.
10

H~ OH

Prepared using Procedure A in 25% yield. LC/MS (EI) ¢ 5.18 min, m/z 354 (M'+1).
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S Prepared using Procedure Ain 25%yield. LC/MS (El)
tR5.18 min, mz 354 (Mt+1). 59 Exanple 18:

3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6- (tetrahydro-2H pyran-4-yl)-1Hindazol e
hydroformate. OHN NNHOH OHY5 Prepared using
Procedure Ain 25%vyield. LM (EI) tR2.79 mn, nlz
341 (ML+1). Exanple 19: :

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6- (trifluoronethoxy)-1H i ndazole
hydroforrate. 10 H ONO N, FNHHOH F~ONFH
Pr epBzanpleisi 18y P BSj4S)e5-Meihyl-25Hiazabicyclo[2 2/1)ept-EHyl ] chiBonyl}-6-
5.04 mz,.,341 1

3 {1 (Tehye it o PR RS draorpates 1) hept- 21|
carbonyl }-6- (trifluor omet hyl ) - 1H i ndazol e
hydroformate. O HN NO F F

H
D AN
N HJ\OH
H
0
5
Prepared using Procedure A in 25% yield. LC/MS (EI) £z 2.79 min, m/z 341 (M'+1).
Example 19: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-
(trifluoromethoxy)-1H-indazole hydroformate.
10

H
(0] ~
vh .
F o R HJ\OH
9\0 u

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)-1H-indazole hydroformate.

20 Prepared using Procedure A in 45% yield. LC/MS (EI) #x 3.85 min, m/z 325 (M"+1).
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\ ~-NH\ HAOH F NH 20 Prepared using Procedure Ain
45% vyield. LM (ElI) tR 3.85 mn, mz 325 (M+1). 60
Exanpl e 21:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-7- (trifluoronethoxy)-1Hindazole
hydroforrate. ON ~NHN- OFOHHACH F~ F 5
Prepared using Procedure Ain 25%vyield. LCOM (ElI) tR
4,66 min, mz 341 (Mr+1l). Exanple 22:

5- (3, 6-D hydro-2H pyran-4-yl)-3-{

[ (1S, 4S)-5-nmethyl -2, 5-

di azZmhbinpye| Qf12. 3-{[{15p13)-5Mythjlees-biapybidyclbit. 2. D ge2-@1] carbonyl}-7-

hyd o HP d
R e S T L L el

339 (M++1). 15 Exanpl e 23:

5- (Di f 1l uor onet hoxy) - 3- {[(1. 4S) - 5- net hyl - 2, 5- di azabi cy
clo[2.2.1] hept- 2-yl] carb@nyl}§j- 1H i ndazol e

hydrof ormate. F~F O EEBN o

H\

F H)LOH
~
F
5
Prepared using Procedure A in 25% yield. LC/MS (EI) ¢z 4.66 min, m/z 341 (M'+1).
Example 22; 5-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(1.5,4S5)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-indazole hydroformate.

10

. o//}&-{
N 0]
Q N ~
N
H

Prepared using Procedure A in 30% yield. LC/MS (EI) tz 2.83 min, nm/z 339 (M*+1).

15  Example 23: S-(Difluoromethoxy)-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yl]carbonyl}-1H-indazole hydroformate.

F_F 0 wH
O S
§ W N 1§

N HoD H” “OH

N
H

20  Prepared using Procedure A in 35% yield. LC/MS (EI) tg 2.52 min, m/z 323 (M" +1).
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O \NHHACH N H 20 Prepared using Procedure A in
35%yield. LM (BEI) tR2.52 min, mz 323 (M++1). 61
Exanpl e 24: _

5- Brono- 3-[ (1S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl car
bonyl ]-1H indazol e hydrochloride. O Br NNH CH NN
HH 5 Prepared using Procedure Ain 45%vyield. LC NS
(El') tR4.76 min, mz 321/323 (M++1). Exanple 25:

5- Met hoxy- 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl
)carbonyl]-1H indazole hydroformate. 10 Oo O N N N
HAO N\ Prepared using Procedure Ain 20%vyield.

LC Mxagiple ©2R: 2. BBrama3-[(ISASPO,5-diddabicyclo[22. 1 xepiplydca?Bonyl]-1H-
3-(2,5-0 azabi cvcl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 5- net hoxy-
Ui izl 53’%%F‘8§h| oride. O ONCH N H H 20

5
Prepared using Procedure A in 45% yield. LC/MS (EI) #z 4.76 min, m/z 321/323 (M*+1).
Example 25: 5-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-
indazole hydroformate.
10

/
0( Z—Voﬁ X
\N N N H™ O
N” \

Prepared using Procedure A in 20% yield. LC/MS (EI) #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]
0]
@—IRKN CH
N.N N
H

H

20
Prepared using Procedure A in 30% yield. LC/MS (EI) #; 2.87 min, m/z 287 (M* +1).
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Prepared using Procedure Ain 30%yield. LCM (El) tR
2.87 min, mz 287 (Mt+1l). 62 Exanple 27:

5- Met hoxy- 3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 1]
hept - 2- yl ] carbonyl }-1H i ndazol e hydrochloride. H O
-ONCIH I\WINNHMNM H 5 Prepared using Procedure A
in 35%vyield. LM (ElI) tR2.85 mn, mz 287 (Mt+1).
Exanpl e 28:

5- Met hoxy- 3-{[ (1S, 4S) - 5- et hyl - 2, 5- di azabi cycl o[ 2. 2. 1]
hept - 2- yl ] carbonyl }-1Hindazol e hydroformate. 10 H O
O OC NNHNNH--~O0OHd H Prepared using Procedure
A i nExpeiplyi el 2: L CS5NMethBXy):3-{ (R S4D-B-methyl-215-dia2@hicyclo[2.2.1] hept-2-

gl_v? ?,*%?ﬁ"’ﬁ;‘mbﬁﬁﬁ’“gﬁr oMAdes (1 (1S, 45)-5-nmethyl -2, 5

- diazabicycl o[ 2. 2. 1] hept - 2-yl ] carbonyl } - 1H i ndazol e
hydrof ormate. 0 11H N O NHNNHOH H

O ‘\\‘H
~0. C l) ~N CIH
N N
N
N H N
5
Prepared using Procedure A in 35% yield. LC/MS (EI) t 2.85 min, m/z 287 (M*+1).
Example 28: 5-Methoxy-3-{[(1S,4S5)-5-methy}-2,5-diazabicyclo[2.2.1]hept-2-
yllcarbonyl}-1H-indazole hydroformate.
10
H
| Q E‘ I o}
: 6] N )—N PN
KTT‘K ho~ HT oA
N
H
Prepared using Procedure A in 45% yield. LC/MS (EI) tz 2.51 min, m/z 287 M'+1).
15 Example 29: 6-(3,6-Dihydro-2 H-pyran-4-yl)-3-{[(1S5,45)-5-methy]-2,5-

diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-indazole hydroformate.

H™ OH

20  Prepared using Procedure A in 25% yield. LC/MS (EI) ¢z 2.8 min, m/z 339 (M™+1).
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O 20 Prepared using Procedure Ain 25%yield. LC/ M
(El) tR2.8 min, in/fz 339 (M++1)- 63 Exanple 30:
6- (Di fl uoromet hoxy)-3-{[ (IS, 4S)-5-net hyl -2, 5-di azabi cy
clo[2.2.1] hept- 2-yl] carbonyl}-1Hindazol e
hydroformate. OH N IF\ HNIKk F O/ NHOHd HS5
Prepared using Procedure Ain 35%vyield. LM (ElI) tR
2.47 min, mz 323 (M+1). Exanple 31:
6- Brono-3-[ (IS, 4S) -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl car
bonyl ] -1H indazol e hydrochloride. 10 H O\ I N ANH
NH CTH Br NH Prepared using Procedure Ain 45% .
yi el Elzlxanhp]lé [31: (SED)t}doRnBethxnyBJr{[(lsm.i)—ssﬂxﬁtﬁizz,s(dmmyclo[15.1]hept-
Exa 32: 6-Qyc r.o - 3- 1S, 4S
S g eon A R rafme oo - o
yl ] carbonyl } -1, 2- benzi sot hi azol e hydrof ormate. , H
Iallr , JN,_, SSNHN- HAOH 20 Prepared using
Procedure A in 56% yield. HE) tR4.48 min, mz
314 (Mk+1). 64 N
N 0
F N H N PR
P N H” “OH

N
F° O H

Prepared using Procedure A in 35% yield. LC/MS (EI) t; 2.47 min, m/z 323 (M'+1).
Example 31: 6-Bromo-3-[(1S5,4S)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-

indazole hydrochloride.
10

H
o >
N
m TR
Br N'N H

H

Prepared using Procedure A in 45% yield. LC/MS (EI) #g 3.71 min, m/z 321/323 (M*+1).

15  Example 32: 6-Cyclopropyl-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

yllcarbonyl}-1,2-benzisothiazole hydroformate.

O%

‘ 0
N

|

V/Q\:{KH NG H/U\OH

20  Prepared using Procedure A in 56% yield. LC/MS (EI) tz 4.48 min, m/z 314 (M'+1).
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Exanpl e 33: 6-Et hoxy- 3-{

[ (1S, 4S)-5-net hyl -2, 5-di azabicyclo [2.2.1 ] hept-2-

yl ] carbonyl }-1, 2- benzi sot hi azol e hydroformate. O ,H O
O SNHNHAOH 5 Prepared using Procedure A in 43%
yield. LM (EI) tR3.79 min, mz 318 (Mt+l).

Exanpl e 34:

3- (2, 5- Di azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 6- net hoxy-
| Hindazole hydrochloride. 10 O i i k NCHONNH
H Prepared using Procedure Ain 30%yield. LG M5 (El)
tR 2.89 mn, mz 287 (M++1). 15 Exanpl e 35:

6- MExaaipye 3- [ 6%- net HthaxyS- {18485 ayahyl{225- axaiétﬁc)tc}oi[.’z 9.l jhept-2-

)car i ndazol e .h 0 te. ONO NNHO™
Rt D B GBeR BBlSR A i o 2a% il d
LC/I\/IS(EI)tR283 mn, mz 301 (M++1). 65 Exanple

36:
6- Met hoxy- 3-{[ (1S, 4S) - 5- net hyp htll azabi cycl o[ 2. 2. 1]
hept - 2- yl]carbonyl} 1, zoI eJ\ydroformate
O,H

5
Prepared using Procedure A in 43% yield. LC/MS (EI) #z 3.79 min, m/z 318 (M'+1).

Example 34: 3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole
hydrochloride.
10

Prepared using Procedure A in 30% yield. LC/MS (EI) g 2.89 min, m/z 287 (M'+1).

15 Example 35: 6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-

indazole hydroformate.

N H” ~OH

20  Prepared using Procedure A in 28% yield. LC/MS (EI) #z 2.83 min, m/z 301 (M'+1).
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O OSNHM HAOH 5 Prepared using Procedure A in
64% yield. LCMS (BI) tR2.97 min, mz 304 (M +1).
Exanpl e 37: 6- Met hoxy- 3-{

[ (1S, 4S)-5-nethyl -2,5-di azabicyclo [2.2.1 ]kept-2-

yl ] carbonyl } -1, 2- benzi sothiazole. 10 0 H O S NH N
Prepared using Procedure Ain 85%vyield. LM (ElI) tR
3.06 min, mMz 304 (M++1). 15 Exanple 38:

6- Met hoxy- 3-{[ (1S, 4S) - 5- et hyl - 2, 5- di azabi cycl o[ 2. 2. 1]
hept-2- yl] carbonyl }-1Hindazol e hydrochloride. OH N
~tNOCCIHN H 20 Prepared using Procedure Ain 35%
yi elBkamp@ VS 36E| ) 6-Me2hB3-3r§[(1S5,45)-5- Byl )dihdabiyClo[2.2.1]hept-2-

Exanpl e, 39: C e

6. NOTRETPBIN)-1.0 rusisptiazole hydeoformate, 1 i et oro o 1)
hept - 2- yl]carbonyl }-1H i ndazol e hydroformate. OH N O
407 N\N ,H N HAOH H 5 Prepared using Procedure A in
35%yield. LM (El) tR 2.83 mi ,\Hrn/20287 (M++1) .

Exanpl e 40: 7-Fl uor o- 64 V=18

[ (1S, 4S) - 5- met hyl - 2,.5- ath ¥l ol 2.;2450.], hept -
2-yl]carbonyl)-1Hi n&azol eshydr of or mat e.

5

Prepared using Procedure A in 64% yield. LC/MS (EI) #g 2.97 min, m/z 304 (M™+1).

Example 37: 6-Methoxy-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllcarbonyl}-1,2-benzisothiazole.

@] WH
i N
: | ] N

Prepared using Procedure A in 85% yield. LC/MS (EI) # 3.06 min, m/z 304 (M'+1).

10

15 Example 38: 6-Methoxy-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydrochloride.

o H
Oh
N
o \N HON CIH
/ N’ -
H

20 Prepared using Procedure A in 35% yield. LC/MS (EI) t 2.83 min, m/z 287 (M'*+1).
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100 ~N,, HOH FNO HNHPrepared using
Procedure Ain 31%vyield. LCM (ElI) tR 2.54, rn/z 305
(M +1). 15 Exanpl e 41:

7- 1Vl et hoxy- 3-{[ (1S, 4S) - 5- et hyl - 2, 5-di azabi cycl o 2. 2.
1] hept-2- yl]carbonyl }-1, 2- benzi sot hi azol e

hydrof ormate. O NO eN S H HACH 20 Prepared using
Procedure A in 50%yield. LM (ElI) tR 2.6 mn, n:/z
304 (M++1). 67 Procedure B: Procedure B provides a
nmet hod for the coupling between brom nated and

i odi nat ed bi cycl obase carboxam des and boroni c acids

t o Egamplar yl 38ubsté-Methody-3{[(LRd)eF-omthyl-2 Stdiazabicytield.2.1]hept-2-

der | jves. 5.1 ] crowave reaction vessel was
add%%g%#%ﬂéﬁg?ggﬂﬁﬁgg@ﬂ%ggéékéarboxanide (0.3 nmol ),
boronic acid (0.6 nmol),

tris(di benzylideneacet one)di pal | adi um (0) (0.03

mol ), tri-tert-butyl phosy 22§%§etrafluoroborate (0.06
Wi t

nmol ), and potassiu N(0.8 mol )o The vessel
was evacuat ed, bag argon gas,land the
contents 10 diluted W tN'N, N-di net hyl f or FanPHe (5.0

m.). The vessel was sealttd and subjected to mcrowave
grradiation at 200 C for 600 s. The contents of the
reaction were filtered through Celite énethanol was
andPrepaebepingPracedurg ASeRS Lot iémLCARE SR &§3 migdn/z ResBEd D)
wi th nmethanol (50 nL) and the product was eluted with

2 M ammoni a i n_ nethanol and concentrated. The residue

wasERUPPIEi 4 Tfluone-6rmathagy Spii(l S[48)--meshyd/235-diazabicyclo[2.2.1]hept-
2-ylJcarbonyl}-1H-indazole hydroformate.

o Q hH
i / ] —-/OH
F N o=

Prepared using Procedure A in 31% yield. LC/MS (EI) tg 2.54, m/z 305 (M'+1).

10

15 Example 41: 7-Methoxy-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

yllcarbonyl}-1,2-benzisothiazole hydroformate.

20  Prepared using Procedure A in 50% yield. LC/MS (EI) fz 2.6 min, m/z 304 (M'+1).
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15 et hyl “acetate/ (70/ 30/ 1 ethyl

acet at e/ met hanol / ar nmoni um hydr oxi de)] foll owed 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

heteroaryl -substituted product. The follow ng

exanpl es were prepared according to procedure B: 20

Exanpl e 42:

3-{[(18,48)-5-thhy|-2,5-diazabicyclo[2.2.1]hept-2-y|]

carbonyl} 5-(2- thienyl)-1Hindazol e hydroformate. O O
~NProppdréBOH H 25 Prepared usi ng Procedure B in 25%

ld. 1

¥' g 8 'ﬁf&%&é %ﬁde@ ﬁﬁl;ogig}.ogg&le( r%Zu;iﬁﬁ) @t\zéeﬁg%re%nated and
1H) ;1o@n37t@:1 (binyclpbse @rtRzanfidgs amd] poronip, &ids( th forBiHpryl-Butftuted or
(E;n l?ergroa?égﬂ%uéeﬁld)m%gvé 03 min, mz 339 (Mt+1). 68

@?F})lg 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2.1 j hept - 2-yI |

5:

ﬁ;g?ﬁg%&r }n%t gﬁc?‘o&'%g tr%ékr:ﬁ ﬁyl E{Aéﬁiﬁdeé 'T!"_Ff%ﬂgt%alplecaclobase é:arboxarmde
Pr od@dumeoR: bororEis %eiddi (816dmmply mmwhﬂae&Memga1lamm Z0) (0.03
T [‘g‘% byerg SR EAGE torgfluoroborate (.00 ot apd otassivgy parbonat
car b % (The ‘@Sﬁehﬁ@hyvac@atidh Fberyﬁl)edl\H'th argan @he and the contents
fbydrcﬂlfu{%[i %WN'—?&imQthon!Nanﬁde (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

15 ethyl acetate/(70/30/1 ethyl acetate/methanol/ammonium hydroxide)] followed by

| preparative HPLC using an 8 min gradienf 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:

20
Example 42: 3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(2-
thienyl)-1H-indazole hydroformate. '
H
/™8 LX
= : N N\
N.N H
H
25

Prepared using Procedure B in 25% yield. 'H NMR (CD;OD) 6 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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NHOCH 6-,~,

eld. LO M (E

anpl e 45:

{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
arbonyl } -5- phenyl - 1H-i ndazol e hydroformate. H aaN O
NN HOHH1~- NH 20 Prepared using Procedure B
in 25%yield. LGWS (ElI) tR5.17 min, mz 333 (M++1).
69 Exanpl e 46:

3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o 2. 2. 1] hept - 2-yl J
carbonyl }-6-(2- thienyl)-1Hindazol e hydroformate. O H
NO SNHNHOH N5 H Prepared using Procedure B

0 B! e RS Sl D5 Bfkaklilyero] 21835k Midakbony-5-co-

3-{ [l(lelﬁflﬁcl)llieﬁyl);ﬂﬂaiyﬂa@leﬂlydrdzamt@ycI o[ 2.2.1Jhept-2-ylJ
carbonyl }-6-(3- 10 thi enyI )-1H i ndazol e hydr of or mat e.

OO \'1I / NHN -,

Prepared using Procedure B in 25% yield. LC/MS (EI) #g 5.33 min, m/z 353 (M'+1).

I ,P H Prepared using Procedure B in 25%
yi ) tR5.32 mn, mz 353 (ML+1). 15

Ex

3-

Cc

O

Example 44: 3-{[(1S,4S5)-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-{[(1S5,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-
phenyl-1H-indazole hydroformate.
SO i
oW o
N
H
20

Prepared using Procedure B in 25% yield. LC/MS (EI) #; 5.17 min, m/z 333 (M™+1).
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N H Prepared using Procedure B in 25%vyield. LC/ M5
(El) tR4.3 mn, mz 339 (M+1). 15 Exanple 48:

3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1Jhept - 2-yl J
car bonyl }-6-(4- nethyl-2-thienyl)-1Hindazol e
hydroformate. O HN O NH | H~OH S eH 20 Prepared
using Procedure Bin 20%vyield. LM (ElI) tR5.35
mn, mz 353 (M+1). 70 Exanple 49: 3-{

[ (1S, 4S)-5-Met hyl -2, 5-di azabicyclo[2.2.1 ] hept-2-yl]
car bonyl }-6-(5- nethyl-2-furyl)-1Hindazol e
hydroformrate. OHNO ONNH-OH NH 5 Prepared
usi ng Procedure B in 25%yield. LM (EI) tR 5.35

3
o ¢ bl e ) s MATPLEs plaabioyclof2 3 Lept 2 picarbppyt-6-¢-
car bmnwl}m—m@zom@ymmuq t hi enyl ) 1H i ndazol e
hydrof ormate. Ol NO NHN~H--H

J@EMP

Prepared using Procedure B in 25% yield. LC/MS (EI) # 5.13 min, m/z 339 (M'+1).

Example 47: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yljcarbonyl}-6-(3-
10 thienyl)-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) tz 4.3 min, m/z 339 M*+1).

15
Example 48: 3-{[(1S,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept—2-yl]carbonyl}-6-(4-
methyl-2-thienyl)-1H-indazole hydroformate.
’ N Hj\OH
20

Prepared using Procedure B in 20% yield. LC/MS (EI) #z 5.35 min, m/z 353 (M™1).
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I N Prepared using Procedure B in 25%vyield. LC/ M5
) tR4.67 mn, mz 353 (M++1). 15 Exanple 51:
(2-Furyl)-3-{[ (1S, 4S) - 5- et hyl - 2, 5- di azabi cycl o[ 2. 2.
1] hept-2- yl]carbonyl }-1H i ndazol e hydroformate. 0 H N
Nl O O\NHHOHd NH 20 Prepared using Procedure B
in 25%vyield. LM (El) tR41 mn, in/fz 323 (M+1).
71 Exanple 52:

5- (3- Fl uor ophenyl ) -3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cyc
| o[ 2. 2. 1] hept - 2- yl ] carbonyl }-1Hi ndazol e
hydroforrate. FH OO NHNHOH N 5 H Prepared
using Procedure Bin 25%vyield. LM (EI) tR 5.28

' mz 3 I - <
5. (R, 3 rfirleg- s MRS Simbiono ket a6
| o] thethylRHertl)-PH-1tayél} bydriofemphte. 1H- i ndazol e
hydrof ormate. F H \ | [

g
(E
5-

Ni O
o H
N o]
N N
0 N,N HOY HJLOH
W H
5

Prepared using Procedure B in 25% yield. LC/MS (EI) fz 5.35 min, m/z 337 (M'+1).

Example 50: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(5-
10 methyl-2-thienyl)-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 4.67 min, m/z 353 (M'+1).

15
Example 51: 5-(2-Furyl)-3-{[(1S5,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.
o \H
a 1&' o
N
H ~
0] \,N H J\ OH
N
H
20

Prepared using Procedure B in 25% yield. LC/MS (EI) tz 41 min, m/z 323 (M'+1).
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O NHi H-OH NH Prepared using Procedure B in 25%
yield. LM (EI) tR5.25 min, mz 351 (Mk+1l). 15
Exanpl e 54:

5- (4- Met hoxyphenyl ) -3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cy
clo[2.2.1] hept- 2-yl] carbonyl}-1Hindazol e
hydroforrate. 0 OHO NN OH NHH- NH 20 72
Prepared using Procedure B in 20%yield. LM (El) tR
5.19 mn, mz 363 (M+1). Exanple 55:

6- (2-Furyl)-3-{[ (1S, 4S)-5-net hyl - 2, 5-di azabi cycl o[ 2. 2.
'l hept-2- yl]carbonyl}-1Hindazole hydroformate. 5 H
NO OI 0O/ \NHNH~OH H Prepared using Procedure

B 1 By ZagteYd2® 543 Fridrdhcabh 5- (1Rs A 5)%5-Mebhy1 F1sZain 2bicy Mb 512 1 hept-2-

10

15
|

20

yl]carbonyl}-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) ¢z 5.28 min, m/z 351 (M'+1).

Example 53: 5-(4-Fluorophenyl)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]cérbonyl}-lH—indazole hydroforinate.

Prepared using Procedure B in 25% yield. LC/MS (EI) #g 5.25 min, m/z 351 (M*+1).

Example 54: 5-(4-Methoxyphenyl)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yljcarbonyl}-1H-indazole hydroformate.
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10 Exanpl e 56:

6-(3-Furyl)-3-{[ (1S, 4S)-5-net hyl -2, 5-di azabi cycl o[ 2. 2.

1] hept - 2- yl1] carbonyl }-1H i ndazol e hydroformate. 0 H N

O 0OV, NNHNHU-OH 15 Prepared using Procedure B
in 25%yield. LOOMS (EI) tR 3.93 mn, mz 323 (M-+1).
Procedure C. Procedure C provides a nethod for the
reductive coupling between bicycl obase carboxam des

and car boxal dehydes to formtertiary am ne

derivatives. 20 To the suspension of bicycl obase
carboxam de hydrochloride (0.4 nmmol), carboxal dehyde
(1. @rapamsé hyingNNoetidivs Boin 3P yaeltyLGMMHED) 12 529 mrim|ryz 3@ +1).
acetic acid (0.48 mmol) was added sodi um

tri acet oxyborohydride (0.68 nmol). The reaction

m xExpmpleas F8i nt H-@ehrad-3eiidd S 46)-S-methyd2 tdiazabicyclo2. 211 [hept-2-

and extracted with 95/5

di cﬁ%ﬁo%ﬁl}han é&g@ﬁﬂg&lﬁh(rﬂége 30 nL), and the conbined
éxtracts 73 were concentrated. The residue was
purified by preparative HPLC ugjpg an 8 mn gradient
of 95/5 to 20/80 water (0.19%for[n c acid)/acetonitrile
(0.1%formc acid), th prOVY the tertiary am ne
product. 5 The foll ovv| ¢

according to pr008 p
3-{[ (1S, 4S) - 5- Met 25d|azab|cyclo[221]hept 2-yl]
carbonyl }-1H indazole hydroformate. H O NN O HH
OH ON10 H

Prepared using Procedure B in 25% yield. LC/MS (EI) tz 4.9 min, m/z 323 (M'+1).

10 Example 56: 6-(3-Furyl)-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
ylJcarbonyl}-1H-indazole hydroformate.

15  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.

20

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,

25  extracted with 95/5 dichloromethane/methanol (2 x 30 mL), and the combined extracts
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Prepared using Procedure Cor Ain 30%yield. 1H NWR
(CD3OD) S 8.42 (s, 1 H; 823 (m 1 H; 7.85 (m 1
H; 7.77 (m 1 H,; 7.64 (m 1H,; 4.15 (m 2 H; 4.01
(m 2 H; 2.51 (d, 3 H; 2.11 (m 2 H. LM (ElI) tR
2.5 mn, nmz 257 (M+1). 15 Exanple 58:
3-{[(1S,4S)-5-Et hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]c
arbonyl }-1H indazole. OH NN / HN NH 20
Prepared using Procedure Cin 45%vyield. LCOM (El) to
2.77 mn, in/lz 271 (Mt+1l). 74 Exanple 59:
N- (Cycl opropyl met hyl ) - 3-[ (5-net hyl - 2, 5- di azabi cycl o[ 2.
2. 2] vere -cpncepirgtedar Bbey¢sjdug bwas rimified bB-pagpiarstive BIPLCNusingHan 8 min
N \ "y okl §d : [ 9 :
yi el B S SOTRPRE AN RRR, LIGRRRHRISHON S 0l acia), s
Exariipedigg the tertiary amine product.
N- (Cycl opropyl met hyl ) - 3-{[ (1S, 4S) - 5- et hyl - 2, 5- di azabi
cyclo[2.2.1]- hept-2-ylJ carbonyl}-1Hindazol - 5-am ne.

The following examples were prepared according to procedure C:

Example 57: 3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-
indazole hydroformate.

H

o E
N)—N (0]
\
o L,
N

10 H
Prepared using Procedure C or A in 30% yield. 'H NMR (CD;0D) 6 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) 7z 2.5 min, m/z 257 (M'+1).
15
Example 58: 3-{[(15,45)-5-Ethyl-2,5-diazabicyclo[2.2.1]hept-2-y]| carbonyl}-1H-
indazole.
0 H
N 3 N;_
\,N
°N
H
20

Prepared using Procedure C in 45% yield. LC/MS (EI)'tR' 2.77 min, m/z 271 (M'+1).
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OH ~NNHN NH Prepared using Procedure Cin 80%
yield. LM (EI) tR1.36 mn, mz 326 (M+1). 15
Exanpl e 61:

N, N- Di et hyl - 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct-2
-yl)carbonyl]- 1Hindazol -5-am ne hydroformate. 0 .N

I NNOOH : NH 20 Prepared using Procedure Cin 58%
yield. LM (EI) tR1.49 min, mz 314 (M+1l). 75
Exanpl e 62:

N, N-Di et hyl - 3-{[ (1S, 4S) - 5- et hyl - 2, 5- di azabi cycl o[ 2. 2
. 1] hept - 2- yl]carbonyl }-1Hindazol - 5-am ne

hy dr Bfamptet 59:0 AV-(CxClopropylhethyIN3H(3-meth§l-B6 elembidyclo[2.2.2]oct-2-

usi n%bg;&%gﬁ;{?pmggls@l}d{ﬁ%l eld. LM (El) tR 1.5 mn,

N N-Di et hyl - 3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cycl 0[2 2

. 1] hept-2- vyl ]carbonyl}- 1H-| ndazop- 6- am ne
hydroformate 10 OH N H N H \%
N

N N{
N
H
5
Prepared using Procedure C in 70% yield. LC/MS (EI) g 1.33 min, m/z 340 (M +1).
Example 60: N-(Cyclopropylmethyl)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]-
hept-2-ylJcarbonyl}-1H-indazol-5-amine.
10

N H
N
Prepared using Procedure Cin 80% yield. LC/MS (EI) # 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.

(0]
N @D |
- N\ N o=H
. N N
N
H

20  Prepared using Procedure Cin 58% yield. LC/MS (EI) ¢ 1.49 min, m/z 314 (M'+1).
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N, N

H Prepared using Procedure Cin 59%yield.
LCMS (BlI) tR 1
5- Br ono- 3-

e
t .5 mn, mz 300 (M+1). 15 Exarrple 64:
{[ (1S, 4S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2. 1] he
pt-2- yl] carbonyl}-1Hindazole. Br kN ON.NH\ H
20 Prepared using Procedure Cor Ain 25%vyield. LC/ M
(El) tR 3.57 min, mz 335/337 (Mt+l ). 76 Exanple 65:
3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5-(3- thienyl)-1Hindazol e hydroformate. H
SOO NNHNH-OH N H 5 Prepared using Procedure

Cor Bin 25%vyield. LM (ElI) tR 417 mn, riz 339
( M++EiamplExa6m| e]\QS-Dlmethyl-3 {[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

Ao b 2ot L

OO0 NHN H~O—| \\g
0 H
N o)
N V%
/ N H N HO>
N
H
5

Prepared using Procedure C in 51% yield. LC/MS (EI) ¢ 1.5 min, m/z 300 (M'+1).

Example 63: NV,N-Dimethyl-3-{[(1S5,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
ylJcarbonyl}-1H-indazol-6-amine hydroformate.

10
O H
N O>
- NN HO
N
\ H
Prepared using Procedure C in 59% yield. LC/MS (EI) £ 1.5 min, m/z 300 (M*+1).
15 Example 64: S-Bromo-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

yljcarbonyl}-1H-indazole.

H

>

o

Br : N N\
(IN.N H
H

20  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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H Prepared using Procedure Cor Bin 15%yield. LC M
(El') tR4.1 mn, mz 323 (Mt+1). 15 Procedure D
Procedure D provides a nmethod for the denethylation of
met hoxy-substituted indazole bicycl obase am des to
form phenol derivatives and the subsequent reaction of
the phenol with various al kylating agents. 20 The

nmet hoxy i ndazol e bi cycl obase am de (6.98 mmol) was
diluted with dichloromethane (60 niL) and

di chl oroet hane (15 nL) and the solution was cooled to
-78 C. A1.0O M solution of boron tribromde in

dic mzamjmtdsan:e-{[«wspmhkth\yﬂs,sa@hieﬁcﬁquwm&peywca@onyl}-s -(3-

L Il dt t m
FemfbERt AR S IR med for 20 b, An

addi tional aliquot of boron tribromde in

di chl oronmet hane (6 25 mmol ) was added and the reaction
was maintained for gn additian H16 h. The reaction

77 was slowy quenchefl with N 0 nL) S9and

concentrated to drynes @ u-d Ne purified by

chr omat ogr aphy using a nﬂbronﬂthane/nethano

(90/10) followed by eluti®n with a m xture of

di chl or omet hane/ net hanol / ammoni um hydr oxi de (90/10/ 1)

to provide the phenol (54% as a brown solid. The
pheRo¢pated u7igg Propesiuye QuasB di 2596 iekdd LICAMS (EI) 2z 417 min, m/z 339 (M+1).
N, N- di met hyl f ormam de (10 nL) and was treated with

pot assi um carbonate (1.46 mmol) and the al kyl brom de

(0. ¥xampld ) . 66he rfeFuoh-3n6SHd)-Htméthgee,3-diazdtbcyelaf2.2.1Thept-2-
anmbi iltered and concentrat ed

to ﬁ%rggéﬁ%ﬂééﬁggg%\%@%gn fied by preparative

IBPLC using an 8 min gradient of 95/5 to 20/ 80 water

(0.1% formc aC|d)/aceton|tr|IeH(O 1 %formc acid),

t hus providing the er proguchz 10 The foll ow ng

exanpl es were prepd N N proeﬁgure D:

Exanpl e 67: OH
5- Hydr oxy- 3-{[ (1S, 4S) - NﬁyI-Z 5- dlazablcyclo[Z 2.1]
hept - 2- vyl ]

car bonyl }-6-(1, 3-thi azol -2-yl )-1Hindazole. 15 O
Prepared using Procedure C or B in 15% yield. LC/MS (EI) tz 4.1 min, m/z 323 (M"+1).

15  ProcedureD:
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.

- 20 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

25 mmol) was added and the reaction was maintained for an additional 16 h. The reaction
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Ho / NI\ I HNHMN Prepared using Procedure Din 64%
yield. "H NWR (Me2SO-d6) 8 10.76 (s, 1H); 8.90 (s,

1H); 8.25 (m2H); 7.99 (s, 1H); 7.85 (m 1H); 4.46
(br, I H; 3.62 (m 1H); 3.38 (m | H; 20 3.20 (m
3H); 2.20 (m 2H); 1.85 (m 2H), LC M (ElI) tR 0.75,
infz 273 (M+- 1). Exanple 68:

5- (Cycl opentyl oxy) - 3-{[ (1S, 4S) - 5- et hyl - 2, 5- di azabi cyc
| o[ 2. 2. 1] hept - 2- yl ] carbonyl }-1H i ndazol e _
hydroformate. OHN O NH OH 25 H 78 Prepared using
Procedure Din 25%vyield. 1H NVR (CD30OD) S 8.48

( m 2¥ds;slopliy Guepohed witH)MeH B8 nili)and krcentraBA t6 dry;é’s];l)l’he residue was
. : 1H) ;. 3. 2H) ;. 3.

1y P B B el 5y Syt oot vy

m' n,elution vgthla (ipkdry of Eichoam:pﬂxanﬁ@ethanol/ammomum hydrox1de (90/10/1) to

di a?‘@l ?g%éfgg stiﬁg)ég ?§?{V3L/ll(s%car en%%e?qtf&;% nglg%?l vgas dissolved in

Ry d rwdmﬁhﬂfonmm@e K0GnL OanNiwabltredtedivith pothssiufcalorpa £d6 mmol)

USI qlgd O%%g lﬁhﬁﬁf@f §@9¥%}é |}‘/i_pell'he _ff)act%n was( at)nt d2for ?6 h at ambient

6 ( @@%@'ﬁtﬂi}ﬂ oy filtged Px(dl@pdhﬁ)ratﬁd boedryydss. 2 The chisidna s parified by
| of %r{paéla iNERIPTE uithd GRTP U ghaclddi ' BUAACLE 20/80 water (0.1% formic

hydr of or mat e.
acid)/acetonitrile (0.1% formic acid), thus providing the ether product.

10
The following examples were prepared according to procedure D:
Example 67: 5-Hydroxy-3-{ [(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1] hept-2-
ylJcarbonyl}-6-(1,3-thiazol-2-yl)-1H-indazole.

15

Prepared using Procedure D in 64% yield. 'H NMR (MeZSO-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);
20 3.20 (m, 3H); 2.20 (m, 2H); 1.85 (m, 2H), LC/MS (EI) tz 0.75, m/z 273 M+1).

Example 68: 5—(Cyclopentyloxy)-3-{[(1S,4S)-5-methyl-2,5—diazabicyclo[2.2.1]hept-2-
yllcarbonyl}-1H-indazole hydroformate.

Nﬁ Q

o] N—

Gf \,N H H/U\OH
N
H

78
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150 ,HNO O J~ NNHMN HACH 6 H Prepared using
Procedure Din 30%vyield. LM (EI) tR6.1 mn, mz
341 (M++1). 20 Procedure E: Procedure E provides a
met hod for the reduction of nitro-substituted

bi cycl obase amides to formaniline derivatives. To a
solution of the nitro-substituted bicycl obase (3.8
nmol ), prepared by procedure A, 79 in methanol (100
m.) was added 10% pal | adi um on carbon (200 ng). The
reaction was placed under an atnosphere of hydrogen
gas (60 psi) and was shaken overnight. The catal yst
was renoved by filtration through a pad of Celite,

whi ¢ ' . npl . cqnbi ned

fi1 PR W WTRRTER GUBRIEDIRR) F e Bl 775 o
pr odUd) 7.58 &m,TIB; 7.82 (rm\mnm-mmllms%&melm epa®H); 3.32 (m, 1H);
acco (s PRt a¥) cegdur ; a /1:

o e R RR O Eclro DR i 434 O etk - 2- 1)
arbonyl ]-1H indazole. 10 O H2N N N H Prepared using

Proc Ein 92%yield. '_H.N 5 7.36 (d, J

= 12&%%’?" H, 7. ‘ggl (s, 1 TFY%U%%@BHE'&(%}W:methy'-zﬁ-
4. 0MdigzmpicyclbiR,2. Bh&iR-2Ayljcatbohil}-1H-iddazok, hydrdthrmate. 10 (M

2 15 H, 301 (m 2 H, 2.30-2.00 (m 2 H), 1.98-1.75
(m 2 H. LM (El) tR1.71 mn, mz 286 (Mt+l).

H
(o) %
N 0
0 N—
H
g \,N HJLOH

N
H

10
Prepared using Procedure D in 25% yield. LC/MS (EI) tz 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-
ylJcarbonyl}-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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Exanpl e 72:

5- Am no- 3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 1] he

pt-2- 20 _

yl ] carbonyl }-6-(1, 3-thiazol -2-yl)-1Hindazole. O H

HZN N H N H Prepared using Procedure Ein 74%yield.

LM (BEI) tR1.76 min, mlz 272 (M++1)- 25 80

Procedure F. Procedure F provides a nmethod for the

reaction of the aniline bicyclobases with acid

chl ori des and anhydrides to formam de derivatives. 5

To a solution of the aniline (0.460 mml) in pyridine

(4 nih)megtmgoldtfloml} Wes asided by palladinkoon chebop{2@PmpITCTHe. reaction was
The

condlip vpdf o bdtp et 87 UL ART bl . Bp B Srenmiant. The
pur i fafadydt bygs paneqyed éwﬁl@at}dﬁL@ough lagpadmeCeﬂnten wlgcrkamaenxtashed with

( 0. %g/ét? nBP C %@%@Dﬁ{?m@g ﬁilnr/ %e% %Fg c%m?eﬁ r%{ %C etque SlI%chroduct

0 The follomnng exanpl es were prepared accordlng to

N {528 SHATRL g g g HPUPEMEB 1) car bor

yI] 1H i ndazol - 5- yl}cyclopropanecarboxanlde

hyd rﬂaﬁfp‘i@at 1 %5A19in%—ﬂ(S-NléthM—Z‘}&)li:aza%ic@c“ﬁgﬂz]ocl\l-f-lyl)carbonyl]-lH-

indazole.
o]
H,N %:Q}
A\ N N .
N
H

Prepared using Procedure E in 92% yield. 'H NMR (CD;0D) 6 7.36 (d, J= 12.0, 1 H),
7.31(s,1H), 7.0 (4, J=12.0, 1 H), 4.03 (m, 1 H), 3.62 (m, 1 H), 3.31 (s,3H),3.10 (m, 2

15 H), 3.01 (m, 2 H), 2.30-2.00 (m, 2 H), 1.98-1.75 (m, 2 H). LC/MS (EI) tg 1.71 min, m/z
286 (M™+1).

10

Example 72: 5-Amino-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
20 yljcarbonyl}-6-(1,3-thiazol-2-yl)-1H-indazole.

| ] ng
N
HN N

Prepared using Procedure E in 74% yield. LC/MS (EI) #z 1.76 min, m/z 272 (M'+1).
25
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Prepared using Procedure F in 28%yield. 'H NWR
(CD30OD) 8 8.53 (s, 1 H, 840 (s, 1 H), 7.86 (s, 1
H, 470 (m 1 H, 433 (m 1 H, 420 (m 1 H), 3.90
(m 1 H, 33.90(m 120 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 I H, 093 (m2 H), 0.85 (m 2 H. LCM (El) tR
2.83 min, mz 354 (M++1). 81 Exanple 74:

N-{1- (Cycl opropyl car bonyl ) -3-[ (5-net hyl - 2, 5- di azabi cyc
l o[ 2. 2. 2] oct - 2-

yl ) carbonyl ] -1H i ndazol - 5-yl } cycl opr opanecar boxam de
hydr Pfoeédime B: O ~N\ NN O/ NN w-| 05 Prepared
USI ng ; rF:/r ?’?czefg;urrf ﬁpﬁ{(ﬁldes a4%1XQ&t18r t}ag reac on &Etlhg 'ﬁnes bi%):f’clobases with
N- ( Sac{qc(hloﬁidé&)ndﬁnm\ﬁhhgslto rn-athideziebivatiyed. o 2. 2. 1] hept - 2-

yl ] carbonyl }-1H i ndazol -5-yl)cycl opr opanecar boxam de
hydroformate. 10 0 O HNNO HI NHNOH NH

P epBr edoluséemof tRe anibink) ((5465 rinﬁol$ Mpytidided4 hl) Vs édﬂlea t]ieR:arbonyl

or ovittrste (EPRER: FhR T 4an PRSE MR BH IS T | Ry Coreentrated

bi cyol dvpprsesThd tdaulting eesilas ahe purt fiedf Wy prepuretive HPLC using an 8 min

:j‘r:-]‘r Ip%r#‘%ﬁ\{ ??29{&?%@’?(3&%&%@& e)) bork Qechd‘@%%tpg 3905 THR! a)md) thus

providing the amide product.
10
The following examples were prepared according to procedure F:
Example 73: N-{3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-indazol-
S-yl}cyclopropanecarboxamide hydroformate.
15

0 )
o Nﬁ 1
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

20 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) t¢ 2.83 min, m/z 354 (M'+1).
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20 (0.72 mmol ). The reaction m xture was mai ntai ned
for 16 h and was concentrated to dryness. The residue
was purified by preparative HPLC using an 8 mn
gradient of 95/5 to 20/80 water (0.1 %formc
acid)/acetonitrile (0.1 % formic acid), thus providing
the urea product. 82 The foll ow ng exanpl es were
prepared according to procedure G Exanple 76:

N-(3-{[ (1S, 4S)-5- Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-
yl ] carbonyl } - 1H indazol -5-y1)-N -propyl urea
hydroformrate. 5 OO H NNNO HNHNHIt~ OH H

Pr e fixaegple 34:nY-{Px(Cy dopropylGirbon 2034 (i méthyl-2] 5Hdiabadicyclo[2.2.2]oct-2-

(C@QPQrb%ﬁ]_éﬁl éd%ﬂ%—?%&&c @'Opf%ﬁé\}b%xagbée?hmmmtpes 30
, 3.20 (m 2 1OH) 310(t J=6.0, 2 H),

290(m2H) 2.50-2.10 (mg?2 2.10-1.85 (m 2 H),
1.50 (q, J =6.0,2H),, 6.0, 3 H. LM
(El) tR 2.84 mrAqﬁﬂS Exanple 77:
3-[(5-M9thy| 2,5-dilazal

) ®loct - 2-yd) car bonyl ]
-N- propy! - \-OH
{[ (propyl am' no) car bonyl | agﬁeb- 1H i ndazol e-1| - car boxam
N

de hydroformate. 15 O O NNN O >=0 OH HN
Prepared using Procedure in 7.8%yvyield. LG M (El)
R 5.11 min, mz 456 (M++1). 83

Prepared using Procedure F in 9.4% yield. LC/MS (EI) #z 5.13 min, m/z 422 (M*+1).

Example 75: N-(3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-

indazol-5-yl)éyclopropanecarboxamide hydroformate.

oH o%’ _
N N o
J\CEQ\N ¢
N H N OH

N

H

Prepared using Procedure F in 35% yield. LC/MS (EI) tz 2.78 min, m/z 340 M+1).

10

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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Exanpl e 78:

N- (4- Fl uorobenzyl ) -N-(3-{[ (1S, 4S) - 5- net hyl - 2, 5-

di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bonyl } - 1H i ndazol - 5-yl
Jurea hydroformate. F O N~-NOOHHOH ~N~ HHNS5
Prepared using Procedure Gin 27%yield. LM (El) tR
4.74 mn, nmz 423 (M~+1). Exanple 79:

N- (4- Fl uorobenzyl ) -5- ({[ (4-fl uorobenzyl)am no] car bonyl
}am no)-3-[(5- nethyl-2,5-diazabi cycl o[ 2. 2. 2]
oct-2-yl)carbonyl ]-1H i ndazol e-| -carboxam de 10
hydroformrate. OO NNN H, \NNN F NHOOH F

Pr e pEreddllarengexalples wegpeesp@ed accbrdihty pebeflurd G/ M5 ( El )
tR59 mn, mz 588 (MF+1). 15 84 Exanpl e 80:

N- Cycl opentyl - N-(3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cycl o
[ 2. ZxapipdeT6: -3y{[(16#5p6Méthyl Li5-dinzbiaycloB-2/1 Jhepte2ryl] carbonyl}-1H-

hydrigﬁ%ﬂ?&ﬁw grf%ylﬁl]é';'l\l'yMo%rgateH "NHOH H

5
0 Q H
H J
S T, g
H N T HN H” “OH
N
H

Prepared using Procedure G in 29% yield. 'H NMR (CD;0OD) 6 8.42 ( broad, 1 H), 8.21
-8.14 (m, 2 H), 7.47 (m, 1 H), 4.40-4.20 (m, 1 H), 3.60 (m, 1 H), 3.30 (s, 3 H), 3.20 (m, 2

10 H),3.10 (t,/=6.0, 2 H), 2.90 (m, 2 H), 2.50-2.10 (m, 2 H), 2.10-1.85 (m, 2 H), 1.50 (q, J
=6.0,2 H), 0.98 (t,/=6.0, 3 H). LC/MS (EI) #z 2.84 min, m/z 357 (M*+1).

Example 77: 3-[(5-Methyl-2,5-diazabicyclq[2.2.2]oct—2—yl)carbonyl]-N-propyl-S-

{[(propylamino)carbonyl]amino}-1H-indazole-1-carboxamide hydroformate.

(@] 0]
\/\NJJ\H N\%
H \N N (/0

N
>=0 OH
HNZ

Prepared using Procedure G in 7.8% yield. LC/MS (EI) #z 5.11 min, m/z 456 (M++1).

15
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5 Prepared using Procedure Gin 32%vyield. LG M5 (EI)

tR2.85 mn, ni/z 383 (M++1). Exanple 81:

N- Cycl opentyl -5-{[ (cycl opent yl am no) car bonyl ] anm no} - 3-
[ (5- et hyl -

2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) carbonyl ] - 1H-i ndazol e-
| -carboxam de hydroformate. 10 0 0 ,HNNHNI NN
OOH ONO H Prepared using Procedure Gin 6.6%

yield. LM (El) tR5.46 min, mz 508 (M-+1). 15
Exanpl e 82:

N- (4- Fl uor obenzyl ) -N-{3-[ (5-net hyl - 2, 5- di azabi cycl o[ 2.
ﬁ' g] E?tm;ﬂe yl ) car B8nyl ] - 1H iNa@eP1@drobenyty )N €3 {[(15,4S)-5-methyl-2,5-
ydr I e +H N Lo, N3 11 OOH FE H 20
Pre p(gl? gaé) %&élio ﬁgﬂd?" ctézﬁdr\clé%nm'lfﬁwoé F'@(.l)“f_eélhl%r"(}?ﬁi’ﬁ‘atf"R

4.78 mn, in/z 437 (Mt+1l). 85 Exanple 83:

N-{3-[(5-Met hyl - 2g5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bon

yl']-1Hindazol - 5- -N - propylurea hydroformate. 00
KH3 - Z- NNNO N H
0

N H
N o4 n N
o

& H™ "OH
\N N
. N
N
H H

AN

Prepared using Procedure G in 27% yield. LC/MS (EI) tz 4.74 min, m/z 423 (M'+1).

Example 79: N-(4-Fluorobenzyl)«S-({[(4-ﬂuoro'benzyl)amino]carbonyl}amino)-S-[(5-
methyl-2,5-diazabicyclo[2.2.2]oct-2-yI)carbonyl]-1H-indazole-1-carboxamide
10  hydroformate.

0 (0]
H
A @3
H N N
N
F

\-OH

Prepared using Procedure G in 5.2% yield. LC/MS (EJ) ¢z 5.9 min, m/z 588 (M'+1).
15
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5 Prepared using Procedure Gin 33%vyield. LG M5 (El)
tR 3. 11 min, mz 372 (Mt+1). Exanple 84:

N- Cycl opentyl -N -{3-[ (5-net hyl -2, 5-di azabi cycl o[ 2. 2. 2]
oct-2- 10 yl)carbonyl]-1Hindazol -5-yl }urea
hydroformate. 0 O N)~H N OOH N~ HeN- H Prepared
using Procedure Gin 34%vyield. LM (El) tR 2.9 mn,
mz 397 (M++1). 15 Exanple 85: [3H M.A bi ndi ng
Material s: Rat Brain: Pel-Freez Biologicals, CAT No.
56004-2 20 Protease inhibitor cocktail tablet: Roche,
CAT No. 1697498 Menbrane preparation 25 Rat brains in

20hvmkatn3m/é \80: Q- Clydﬁpdh@}ld\"Q3J§[Z1M.S?¥H;m@ﬁl§l-wﬁid’hzabmycﬂé‘{ga .1]hept-2-
I NNl were nonogenl ze
ut ¢ iRy b ARt T nuBE by ParBiidthy 17 e 86

centrifuged 10 mn at 1000 g, 4 C. The supernatant was
centrifuged again for 20 mn at 20,000 g, 4 C The
pell ets were resuspend@d in binfi buffer (200 nmv
TRI S-HC1, 20 nM M NaCl , /05 nmM
KC1, 1 mM MySOH, m\fﬁCa ; H(\Mv) BSA)
stored nmenbrane prep at For saturatig assay,
the 200 | assay mxture in blnﬂlng buf fer contains 200
% of menbrane protein, 0.2 to 44 nMof [3H MA. The
onspecific binding was defined wusing 1 M MA
Cogﬁébpatedomlngmyfduwe 1€ 3a% yRtl. QUO/MSI(ED) £22.83nling bl/z MBAM'+1).
and a

Example 81: N-Cyclopentyl-5-{[(cyclopentylamino)carbonyl]amino}-3-[(5-methyl-
2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole-1-carboxamide hydroformate.

CL A i
. |
mJLN \ Nﬁ
N (@]
- N'N ~ \_OH

Prepared using Procedure G in 6.6% yield. LC/MS (EI) ¢ 5.46 min, m/z 508 (M'+1).

10

15 Example 82: N-(4-Fluorobenzyl)-V'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-
yDcarbonyl]-1H-indazol-5-yl}urea hydroformate.

0 Q
H
g N 3
H N N \-OH
N
F H

20  Prepared using Procedure G in 22% yield. LC/MS (EI) #z 4.78 min, m/z 437 (M'+1).
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desi rabl e range of conpounds. The assay m xture was

i ncubated at 22 C for 2 hours, 10 then harvested with
GFB filter presoaked with 0.3% PElI in binding buffer
using Tontec harvester. The filter was washed three
time with binding buffer and the radioactivity was
counted with Trilux. Binding affinities for the
preferred conpounds of the invention were 26 15

m cronol ar to 64 nanonol ar, especially 2.5 mcronol ar
to 64 nanonol ar. The precedi ng exanpl es can be
repeated with sim/lar success by substituting the
geneEkanplk 830 rNgPpHSIMéthgli2 3 didedidyiclo (2. 2]eec2-ANdagh 61y 1L 19 -indazol-
opers?h_ _conqitiggg f t;gs i nvention for those used
in the W@J@B’(Hﬁ’a WE‘?’@E‘. "20 Wiile the invention has
been illustrated with respect to the production and of
particul ar conpoundg, it is gpparent that variations
and nodi fications qﬁbthe i nventi can be nmde

Wi t hout depar ti po~f§T ' r scope of tQe

i nvention. 87 C aitfs: A Vg0 ouNd\accordingJﬁ§
Formulas I, 11, or I11:~€BN5 AB N (11) ~x4 N XX (1)
XX 8 HH 9 A-B x111-X 11 "N (111)  X~X12 Y wherein
Ais -CH)-, or YBIis

Prepared using Procedure G in 33% yield. LC/MS (EI) #z 3.11 min, m/z 372 (M+1).

Example 84: N-Cyclopentyl-NV'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2] oct-2-
10 yl)carbonyl]-1H-indazol-5-yl}urea hydroformate.

R i
H
NJ N N:Qj 0
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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N R YisOorS, X to X4 are each, independently, CH,
CR, or N, wherein one of X to X4 is N, X5 to X8 are
each, independently, CH CR2, or N, wherein at nost
one of X5 to X8 is N, 88 X9 to X17 are each,
i ndependently, CH, CR3, or N, wherein one of X9 to X12
is NN Rl, R22 and R3 are each, independently, H,
Cl _6-al kyl which is unsubstituted or substituted one
or nore tinmes by F, d, Br, I, CN, OH al koxy having
| to 4 carbon atons, NR4R5, SH, SR4, SOR4, C3_8-
cycl oal kyl , SO2R4, SO2NR4R5, Ar, Het, or conbi nations
t her@nmfug@a 16 nth Ke1090 g \WACC IThe Supdﬂﬁubtswaistceﬁtﬁﬂlg&[ again for 20 min at
subégltuted one or _nore tinmes I, CN,
90858y Py Thigpetlets e resama#da@ blﬁémg hﬁi@@oosm T8 HC, 20

SORAnMBERES, p¥icl. D akdkhi NS, R§m1\§@%i\'%%51hM$§o4 biiv CREL, 0.1%

combj natj ons thereof, C2.6-alkynyl
uns UBLYIBSAY @ad gered msmbranepiep2lo¥8 °Gr nore times by F,

G, Br, 1, CN, OH alkoxy having 1 to 4 carbon atons,
NRAR5, SH, SR4, SOR4, C3_8- cycloal kyl, S02R4,
SO NR4RS Forgaturatisn assay, tosiobiuh asstyomisturiarbrafing buffer contains 200 pg

C3_8rettPalk F%&%“bgﬁ@ éh ﬁ@ﬁ%@%’nﬁ,{ i‘%\? Aloealt ﬁ@f@tﬁg defined

one or nore
haviusgg1 mw&ﬁommtmanywh%&dﬁmﬁﬂw [QQBGLLA and a

R L B e R e,
1|QR4 Figen hghtest@Ryith SEmXfilteBERRAke SARNRARPE] Nﬁﬁﬁi@ ffer using Tomtec

éx%@stg ’ﬁ%t T ’z\alsR é’/e%géeds three Bén%cv)\%ﬁsbmdll\ln%% er an the rad10act1v1ty was

counted with Trilux.

Binding affinities for the preferred compounds of the invention were 26

15 micromolar to 64 nanomolar, especially 2.5 micromolar to 64 nanomolar,

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.

20

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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R60O-; R4 and R5 are each independently H, or Ar,
Ar-Cl-4-al kyl, Het, Cl-4-alkyl, C3 8-cycloal kyl, or
C4_8-cycl oal kyl al kyl, each of which is unsubstituted
or substituted one or nore tines by F, d, Br, I, CN,
Claipd: al koxy having | to 4 carbon atons, nonoal kyl am no,
di al kyl am no, C3_8- cycloal kyl, or conbi nati ons
thereof, R6 is H, Cl_6-al kyl which is unsubstituted or
subst i t Wt @ehRARd oA BormuldT, Bsp . ON  OH
al koxy having 1 to 4 carbon atons, NR4R5, SH, SR4,
SOR4, C3_8-cycloal kyl, S02R4, SO2NR4R5, Ar, Het, or
combi nat 'g{és t hereof, C3_6-al kenyl whjch,is
ng*subst' ed or substitut ed oRe or by F, d, Br,
OoH, al koxy havi ng o on at ons, NR4R5
SH SRAN SOR4, C3 (- cycl O%f S024, SO NRARR,
combi nat i ons t here Nal kynyl whi c?1 is
unsubsitlltut ed or substituted one orHmore by F, d, Br,
I, CN, OH, alkoxy having 1 to 4 carbon atons, NR4R5,
SH, SR4, SOR4, C3.8- cycloal kyl, SO2R4, SO02NRAR5, Ar,
Het, or conbi nations thereof, C3 _8-cycloal kyl which is
unsubstltut ed or, subsiA-+Bted one or nore tinmes by F,
d, Br, X | koxy having 1 to 4 carbon atons,
NRARS, SH )§R4 RS 4\, unsubstituted C3_8-cycl oal kyl,
SO2R4, SO2NRARS, t, or cofilinations thereof,
C4_8-cycl oal ky )@Fkyl Whl ch is unsubstituted or
substituted one or nore times by F, d, Br, |, S,
OH, al koxy having 1 to 4 carbon atons, NR4R5, SH, SK4,
4, unsubstituted C3_8-cycl oal kyl, SO2R4, SO02NR4 ' SOR
, Ar,. Het, or R conbinations thereof, Ar, or 90

Xn

wherein

A is -CH,-, or

Y
PN
B 1s
}
Y
Y 1sOorS

X' to X* are each, independently, CH, CR', or N, wherein one of X' to X* is N;

X to X8 are each, independently, CH, CRZ, or N, wherein at most one of X> to X® is N;

K
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Het; R is H or G-4-alkyl which is unsubstituted or
substituted one or nore by F, d, Br, I, CN, OH,

al koxy having I to 4 carbon atons, NR4R5, or

conbi nations thereof; misl,20r3; Ar is an aryl group
containing 6 to 10 carbon atons which is unsubstituted

i tut e of s by al kyl havin to
8 8<a ?ﬁs ab%@gﬂ%ﬂf’ie N |C%‘t[ocgg opNaphersin %i%@%ﬁo X! is N;
dialkylantno wherein the al kyl portions each have I to
8 C, atons, am no, cyano, hydroxyl, nitro, hal ogenated
al Bk RAand Ryare each, mdependemty,  hal ogenat ed al koxy
having 1 to 8 C atons, hydroxyal kyl having 2 to 8 C
atons, hydroxyal koxy having 2 to 8 C atons,
al kenyl dky having 3 to 8 C atons, alkylthio having 1
to 8 C atons, al kyl sul phinyl having 1 to 8 C atons,
al kyl sul phonyl having 1 to 8 C atons, nonoal kyl am no
havi ng JCltsoallgvl Qh?cthqgﬁmsub&%ﬁ % r@{ﬂsﬁmt&o n%?%dr?tikugb F, Cl, Br, I,
cycl oal kyl group h at oms and V
substit M@Hmikdmvmarteihatﬁw aatasryi Nili‘RtSiSHi S:Ib“nsa)lRﬁ,ch 8-

6 to 10 r t 0 |ona substi t ut ed,
arylthioga Qggiﬁaﬁﬁnggﬁgﬁ f??% WﬁmBSﬂFﬁm 0
carbon atons and is optionally substituted,

cycl oal kyl oxy wherein the cycloal kyl group has 3 to 7
C atons and is optionally substituted, sulfo,

sul f Ony|(§Q1a'ﬂ&nyla\91¥1|c]ﬁ‘[§'1g19ubsﬁ?&ﬂe<g ulbgtﬁ{n%’ e or or more | tri,{ges by F, Cl, Br,

al koxycarbonyl yl'am nocar bo OF e oD
t her eof ;I, @NdOHealkoxy keavires btootynborcatgm@,tmR“B&hsﬁtiSRs SOR*, Cs4-

A R e K RN

least | ring atomis a N, O or S atom which is
unsubstituted or substituted one or nore tinmes by

hal ogen C2arifynyhukich s wmsubstinged e $99ptituted 98¢ anaofestimes by F, Cl, Br,
opti onall S I [ st 4

car bon ét%NrrsS@Fn&l%( ﬁ)W £ ga”gr?i&%#naﬂgﬁﬁ’r}tg%% gHt% SOR’, C35-

at oms i my¢lbaky| &QtR“pSOtNE , Aa, Hett araa_mb@iaiuongmw@f,

which is fully saturated, partially saturated or fully
unsaturated, and has 5 to 10 ring atons in which at

| east 1 lgltgciatuagn Wiﬁciaisl\insi@osﬁtutecﬁo?shemméh '6)(!: omtéie”tﬂnés by F, Cl,

to 8 C atons oxy having 1 to 8 at ons,
Br, [, CN, OH, alkoxy having 1 t04carbon atoms, NR* R SH SR4 SORY,

unsubstltuted C;.g-cycloalkyl, SO,R* , SO,NR*R? , Ar, Het, or combinations
thereof,

halogen,

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
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91 trifluoronmethyl, nitro, oxo, am no, nonoal kyl am no
having 1 to 8 C atons, dial kyl am no wherein each

al kyl group has 1 to 8 C atomns, al koxycarbonyl,

al kyl am nocar bonyl, or conbi nations thereof; or a
phar mac®i0i;cal | y acceptable salt thereof, wherein if
the conpound exhibits chirality it can be in the form
of a mxture of enantionmers or a m xture of

di 28554 ROBRISch MdeG@Hehfy fiNot Ne formof a single
enantionmer or a single - diastereoner. 2. A conpound
according to claiml, wherein R4 and R5 are each

i ndependent |y H t, o C1 -alkyl which is

unsubst i U%‘rég‘ﬁﬁlkgﬁ%@f’i ‘dfaélﬂyloﬁég'ﬁfcl?%lfyé’ i fresscygjoatkylalkyl, each
d, Br, of whictl¥ urstbstRh@ %Y sttaMiuRd chelo? nfbr€ ARROBy 8t €M, 1, CN,
nonoal khl am no, dial kyl am no, C3_8-cycl oal kyl o?', ’

conbi nabtbtkoxkapvng | taAgaon arens, meno@Bylameny dialkylamino, Cs.g-

NR4 CC2 Ray, 96 2 1INRAS AR R npound according to
claim 1,y ae]rbig’l n sg} ] élgﬁ%glu%ﬁ%?’i s of Formula I. 4. A

conpound according to claim3, wherein R is H OR6,

CF3s Br %hi enyl which is unsubstituted or

su stittf‘t d, furyl which is unsubstituted or

substituted, or phenyl which is unsubstituted or
substituted. 5. A conpound according to claim4,

wher ei nCRe-2ikg! whiclReunsnbetivgted NRAOGREIted dRACONRGBS F, CI, Br, I, CN,

ot uryl CHSRIAYT Mvipg 110 8y piol SR By, SOR iteyctoatie,
t hi azol $DROSOENRIR’, thet Hahyrleomminamss tidkeo,

di hydropyranyl. 6. A conpound according to claiml1,
wherein said conpound is of Formula Il. 7. A conpound

accordi pg -_Eﬂkﬁ&}l'l AHRBis WRRsBhiledDr shﬁst@gtgﬁc%?eu ?rgg?refbg{l;ld, Br, I,

t hi enyl ich” is unsubstituted or s !

whi ch™ i SNuRSliBkoKY hewds drto § whrbon tatamesd NRFOR’ ,(HEBR®, SOREIC; ¢-
is uns hib it r st yted. 8. A,conpound

accor di gﬁ%ﬁ }Jg’l 53?% ’7?66\%&? %{r’%?eti Y REPEEORERIErSRE
NRACONRARS, CF3, Br, 2-thienyl, 3-thienyl,

met hyl t hi enyl, 2-furyl, 3-furyl, phenyl,
f | uor ophe&fi§ ?’HMYH%}XVMWPFW%WfﬁBNVPE@d eragomngte by F, CL, Br, |,

t et r ahydnopy, alksky Baviflk 1615 QB3R R ms, RR‘B* ds%ll,gﬁgfgéﬁq Css-

according to clai m41, V\,he{ ein sai conpoun’
For mul acydlaqalkyl, SO-R", SO,NR'R”, Ar, Het, or combinations thereof,

C;.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, NR4R5, SH, SR4, SORY,
unsubstituted Cs.3-cycloalkyl, SOgR4, SOZNR4R5, Ar, Het, or éombinations
thereof,

Csg-cycloalkylalkyl 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, SR4,
SOR4, unsubstituted C;.g-cycloalkyl, SOgR4, SO,NR*R’ , Ar, Het, or

combinations thereof,

Ar, or
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10. A conpound according to claim9, wherein R3 is H,
cyclopropyl or OR6. 11. A conpound according to claim
1, wherein R4 is Hor nethyl. 12. A conpound accordi ng
to claiml1, wherein R5 is H nethyl, cyclopropyl,
cyclopentyl, cyclopropyl methyl, propyl, or Ar-nethyl.
13. A coppound according to claiml, wherein R6 is
net hyl , hyl, CF3, CHF2, cyclopentyl or _
cycl opropyl nethyl. 14. A conpound according to claim
1, whereln R7 is H nethyl, or ethyl. 15. A conpound

acdor di agHt & cl ai m 1, V\herel nAis -CO. 16. A
conpound according to claim1, wherein mis 1 or 2.
17. A conmpound according to claim9, wherein Y is S
18. A c@maumimmas dhdudstitatedloakisditutddh@ie@irin e b%? Cl, Br, I, CN,
phenyl gﬁ£ i S unsubstltuted or sulstituted. 1
conpoun AiAYingd e F4rrhoR atqipe NE R ,ngtcon@lqahp@rtypreof
whi ch is unsubstituted or substituted or furyl which
IS unsubstituted or substituted. 20. A conpound
ac@r di wgl.t20réd; ai m 6, wherein each of X4 to X8 is CH
or CR2. 21. A conpound according to claim1l1, wherein
Ais -CO. 22. A conpound according to claim 21,
whetrei nisan @yllgrolp ontdding S tHNBICARGE WidntAkhicR MRS LT tiBRed or
conpr|3| g.a conpound accordln&a o any one of clains

to 225‘%?8“56 ornerrapaa timeaby plkyt bapréibres €atena alkogy having 1 to
24 Use d cla
to 22 f g:ﬁ %tﬁréﬁ g?gggéézgacth?fggﬁff?ﬁ@&h&%gﬂﬂg aﬁ(&ﬁp?rgpns eacﬁave 1to8C

sel ect i @@Imys mtrlova)tamngbl)silronylulmﬂm nmlage'ﬁare'd@mﬂ havéng 1 to 8 C atoms,
r ecept 0581 such

activat | oﬁ?e er%rﬁé%ydﬁv’r?ggrtg 8%1 alegselvdrexyaflyb baving to 8 C atoms,
Use of BydroRpakdid ff&@ﬁ@fzdtbrsgc ta@sngnmmo,gf hehf IR glctaPoms

22 for the preparation of a nedicanent for tteating a

pati ent alé‘ki]ft@érhlaﬁlﬁgflr‘@&%atBWcﬂBﬂF‘éphlmxldwé@g lto 8 C atoms
neur Odegﬁpg{'ﬂ%hb }q hagx'rxg'?Q§ gé;; 5“591' Vljng Cjﬁlpgyrgmld fh% gg to 8 C atoms,

the cholinergic syste or a con on o
and/ or cysbeplkyiarmoi wipaein Mmrnyploﬁﬁcyl roup haa8 ¢o7 di dign @nd is

dIC s for treatin
claim 25pt10naﬁ§r/ (seubnstﬂ?ua'}cl:cfj m?oxy W eremt e aryl portion conta1gs 6 to 10 carbon

atoms and is optionally substituted, arylthio wherein the aryl portion contains 6
to 10 carbon atoms and is optionally substituted, cycloalkyloxy wherein the
cycloalkyl group has 3 to 7 C atoms and is optionally substituted, sulfo,
sulfonylamino, acylamido, acyloxy, carboxy, alkoxycarbonyl,

alkylaminocarbonyl or combinations thereof; and

Het  isa heterocyclic group, which is fully saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N, O or
S atom, which is unsubstituted or substituted one or more times by halogen, aryl
having 6 to 10 carbon atoms and is optionally substituted, 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,
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schi zophreni a, anxiety, mania, depression, nmanic

depression, Tourette's syndrone, Parkinson's disease,

Hunti ngton's di sease, Al zheiner's disease, Lewy Body
Denentia, Anyotrophic Lateral Sclerosis, nenory

i npai r nerflyoraRBwIyY nltRS Sx0,&GN, rhéHdalk§fantihd havidd ERY 8 @ htom:s,
deficit,,. futention Deficit Hyperactivity D sorder.

27. Use dtkdanppvisran sehaln! gEoupdhashyo 8 featems qlllggxysarbonyl,
to 22 f Q[kﬁﬂﬁn@éa%?ﬁ%# O8mBihatiéhs TEELGRGENT T O

treating a patient Suffering from denentia and/ or

another condition with nenory |oss. 28. Use of a

co ccordin any .one of clainms 1 to 22 for

t hg%glrg’grg%?%gtl?a 2 p¥a§1err°’€?§ Xfint for treating a

pat i ent vaitdiefithgcdnigihdermbis ENTRAY 18 bedidend R dfd mixture of
cognitjve inpairment due to aging, Al zheiner's

di SBHLOMEETP &Bpivre of diasterepierss ohcan beiis drwsform of a single enantiomer
Hugt L @b StdbsR@se. Pick's disease,

Creut zf el dt - Jakob di sease, depression, aging, head

trauma, stroke, CNS hypoxia, cerebral senility,

nmubtiinfarct depentia, HV .and/or cardiovascul ar

di g:eas o A rgqygd aording ?}th HREp X ﬁgg Ro aggrfipcly fgdepgndently H,
Ar, b8, J-alk9l Which & urdsitiRit&PSY RibsiRtlte@fone 8r MBI HRLBILE, CI, Br, I,

for treating and/ or preventing denentia I n an ’ ’

CN, Q5 rdk herhayingl todrrarbopgons snapoakkylovipo dindkdasimdCngeycloalkyl or
ai 0 fQF, 4 spr epagat iaps of

co O o R E S e A arE ol R OB RRPEENICR S

W thdrawal or treating a patient with anti -

ingoxic tion th&r%%ﬁy 31. Use of a conpound according

to any ONETHOUBRS AF9eEding foclam }.gyhareie syf eprpanddn obFormula I

medi canent for treating a patient to provide for

neur oprotecti on agai nst damage associated wth

st fokes AaffinRoyas a¢hoxding it Qaint hrvehesein R4isccdOR®, CF;, Br, thienyl which
i ki I Ci - Qf - d _acc i to a D
s urhE RN o Srunl S 1 RSB G 3 e d G bRerfenicn i
unsubstttied e substiorted.r eat i ng a patient suffering from

ni coti ne addiction, pain, jetlag, obesity and/or

di abetes. 33. Use of a conpound according to any one

of 5¢l ai Mecdmpodnd RedoRling REIRRERANLLAR o 1 @R%ﬁfgﬁﬁﬁcms,
T4for un9u0|n%dsnok|ng cessation 1n a patient. . e
NRUGONR Ronfplon Be 2atheamytlBriienyl, eneshybthiengk, 2eflui, Bsfuirylt phedl,
ﬂquoBﬁeM,%@cﬁg)p}%ﬂas}ll,(}ﬁia(z)(];lyl, oxazolyl tetrahydropyrany! or dihydropyranyl.

6. A compound according to claim 1, wherein said compound is of Formula I1.

7. A compound according to claim 6, wherein R! is H, OR6, CF;3, 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 NR4R5, NR4COR5,
NR*CONR'R’, CF;, Br, 2-thienyl, 3-thienyl, methylthienyl, 2-furyl, 3-furyl, phenyl,
fluorophenyl, methoxyphenyl, thiazolyl, oxazolyl tetrahydropyranyl or dihydropyranyl.



a medi canment for treating a patient suffering from

mld cognitive inpairnent (MCl), vascular denentia

(VaD), age-associated cognitive decline (AACD),

amesi a associ ated with open- heart-surgery, cardiac

ar rfest , Ayemspaindavesdingss aainre/whteidehiddotpoliid®¥of Formula 111,
exposure to anesthetic agents, sleep deprivation

i nduced cognitive inmpairnent, chronic fati gue

synar ome cdigpsala g | ' 6
epi | epsy- rcg?%t ed g%é%lln ﬁ/ggfdn'ga\?%ﬁglﬁq?q?gb\gﬁl%pmpyl or OR"
syndr one, Alcoholism related denentia, drug/substance

d , B
syt omd) U ARG R ST S B S H ok migound

according to any one of clains 1 to 22 for the

pr aratjion of a medl canent for treating |oss of
ry. A3g°mpeuad gecog 185%@9%16‘5}@%?1§IH195 mgHyl,sivelopfopyl,
cycl6béit§}{5cy%l op%@mfet@l?l ie,g?wpr rrggt n of a nedi canment
for treating a pati er|n from nmenory
i mpai rment. 37. A use according to claim36, wherei n

sal d medi carrent at | menor. 95 i ppai rnen

i - & due Y SRR %3%%’58 ﬂ?i:o?qi"’l’?? Eq'é}?:eé‘f‘i}l Admekyl, regb’érﬁ%r CHF;,
cyclapdnityior gyclSsropydgettef. a conpound according to any one

of clains | to 22 for the preparation of a nedi canent

for the treatnent or prophylaxis of a di sease or

congdi ti 9 7 ni.cotinic

acgtdy c%gﬁc{nﬁ%%bggéégtr(g{l %Qr%%}s{r?n{ ;{gll(f‘etéénlg:&n IH ﬁ‘ﬁ’%”.orﬁ@.yl'

Use of a conpound accordl ng to any one of clains 1 to

22 .for the rati canment for t he
tregtms 6‘&%5@&?&% %E"‘B?mhrg’%?é%l%é\ 1§rCondi ti on
resulting fromdefective or malfunctioning nicotinic
acetyl choI ine receptors in a manmal. 40. Use of a
conpound LEHEHET ?@Ofdén%lwlﬁﬁelmhewam l1ort29 22 for
the preparation of a nedicanment for the treatnment or
prophyl axis of a disease or condition resulting from
suppr esdemymyioond acrbolimg & gldinh@ vireeis acig St Or
transmssion in a mammal . 41. Use of a conpound
according to any one of clainms | to 22 for the
pr epar api @mpdhind & cORFhERIBAM | Whetdif A€ @eﬂ?mhﬁp is unsubstltuted
prophyl axi s of a di sease or condition resul
OrS‘%bé%%‘teéf chol i nergic synapses in a mammal . 42. Use of
a conmpound according to any one of clainms 1 to 22 for
the preparation of a nmedicanent for protecting

nel?. ONSAI cmrr@onmdmmbrcﬁﬂig)m A&t Ditvebereih Het 1sHBREAAvIRYh is unsubstituted
or su%sntut\é% or ?urylowhlch is unsubstituted or substituted.

20. A compound according to claim 6, wherein each of X* to X® is CH or CR2.
21. A compound according to claim 1, wherein A is -CO-.
22

A compound according to claim 21, wherein m is 1 or 2.

2

(V3]

A pharmaceutical composition comprising a compound according to any one of

claims 1 to 22 and a pharmaceutically acceptable carrier.
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a7nACh receptors. 43. Use of a conpound according to

any one of claims 1 to 22 for the preparation of a

medi cament for the treatnment or prophylaxis of a

neur odegener ative disorder by inhibiting the binding

of AR peptides to a7nACh receptors in a ?anra!. 4i'to
conpound according to any one of clains _

zug SI t PéFB'é‘Pa‘t"?do*}‘EC%ff‘mggéO #ﬁlﬂp%ﬁ‘aﬂ%‘ﬂ@mfsdrtoﬂrzefat thagreparation of

a mp@tarRett fSrutleivdMdadiivaimd/afnh anmt 4-9 rIllico,%ﬁic receptors in a mammal

wherein such activation/stimulation has a therapeutic effect.

25, Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for treating a patient suffering from a psychotic disease, a neurodegenerative
disease involving a dysfunction of the cholinergic system, and/or a condition of memory and/or

cognition impairment.

26. A use according to claim 25, wherein said medicament is for treating
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.

27. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for treating a patient suffering from dementia and/or another condition with

memory loss.

28.  Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for treating a patient suffering from memory impairment due to mild cognitive
impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeldt-Jakob disease, depression, aging, head
trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, HIV and/or

cardiovascular disease.

29. Use of a compound according to any one of claims 1 to 22 for the preparation of

a medicament for treating and/or preventing dementia in an Alzheimer's patient.

30. Use of a compound according to any one of claims 1 to 22 for the preparation of
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a medicament for treating a patient for alcohol withdrawal or treating a patient with anti-

intoxication therapy.

31.  Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for treating a patient to provide for neuroprotection against damage associated

with strokes and ischemia and glutamate-induced excitotoxicity.

32. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for treating a patient suffering from nicotine addiction, pain, jetlag, obesity

and/or diabetes.

33. Use of a compound according to any one of claims 1 to 22 for the preparation of

a medicament for inducing smoking cessation in a patient.

34.  Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for treating a patient suffering from mild cognitive impairment (MCI), 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, 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.

35. Use of a compound according to any one of claims 1 to 22 for the preparation of

a medicament for treating loss of memory.

36. Use of a compound according to any one of claims 1 to 22 for the preparation of

a medicament for treating a patient suffering from memory impairment.

37. A use according to claim 36, wherein said medicament is for treating memory
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impairment is due to decreased nicotinic acetylcholine receptor activity.

38. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for the treatment or prophylaxis of a disease or condition resulting from

dysfunction of nicotinic acetylcholine receptor transmission in a mammal.

39. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for the treatment or prophylaxis of a disease or condition resulting from defective

or malfunctioning nicotinic acetylcholine receptors in a mammal.

40. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for the treatment or prophylaxis of a disease or condition resulting from

suppressed nicotinic acetylcholine receptor transmission in a mammal.

41. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for the treatment or prophylaxis of a disease or condition resulting from loss of

cholinergic synapses in a mammal.

42. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for protecting neurons in a mammal from neurotoxicity induced by activation of

a7nACh receptors.
43. Use of a compound according to any one of claims 1 to 22 for the preparation of
a medicament for the treatment or prophylaxis of a neurodegenerative disorder by inhibiting the

binding of AP peptides to a7nACh receptors in a mammal.

44, Use of a compound according to any one of claims 1 to 22 for the preparation of

a medicament for treating a patient suffering from inflammation.
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