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RECEPTOR LIGANDS AND PREPARATION AND USES THEREOF
This application claims the benefit of U. S. Provisional Application Serial

Ne 89/6347 71, filed December 22, 2004, the entire disclogidgRbLMWEiERs6
is hereby 5 incorporated by reference. FIELD OF THE INVENTION The

present invention relates generally to the field of ligands for nicotinic
acetylcholine receptors (nAChR), activation of nAChRs, and the treatment

of disease conditions associated with defective or malfunctioning nicotinic
acetNEQENAINS €2 bR L2 RECEIE TORLLGANIISAN BhRRIARARATION
relates to novel compounds, W thﬁ_fiﬁ(;ﬁg&ﬁthe a7 nAChR

subtype, methods of preparing such compounds, compositions

comprising such compounds, and methods of use thereof. o ,
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Gopalakri ghﬁféﬁfgf‘ﬁ?_ t(fg«g%f)feéqmog _f AL EQransmitter, acetylcholine: muscarinic

15  receptors and nicotinic receptors, based on the selectivity of action of muscarine and
nicotine, respectively. Muscarinic receptors are G-protein coupled receptors. Nicotinic
receptors are members of the ligand-gated ion channel family. When activated, the

conductance of ions across the nicotinic ion channels increases.

Nicotinic alpha-7 receptor protein forms a homo-pentameric channel in vitro that is
20  highly permeable to a variety of cations (e.g., Ca’). Each nicotinic alpha-7 receptor has
four transmembrane domains, named M1, M2, M3, and M4. The M2 domain has been
suggested to form the wall lining the channel. Sequence alignment shows that nicotinic
alpha-7 is highly conserved during evolution. The M2 domain that lines the channel is
identical in protein sequence from chicken to human. For discussions of the alpha-7
25 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.



290(3), 237-246. The nicotinic alpha-7 receptor channel is expressed in
various brain regions and is believed to be involved in many important
biological processes in the central nervous 5 system (CNS), including
I8a3R3e REE-memory. Nicotinic alpha-7 receptors are localizg, D626
presynaptic and postsynaptic terminals and have been suggested to be
involved in modulating synaptic transmission. It is therefore of interest to
develop novel compounds, which act as ligands for the a7 nAChR

subtype, for the treatment of disease conditions associated with defective
or méffaretenitty Rttt H e fomnikledameial 1098SDMMARN @racol.
THEWENFQN. This invention relates to novel compounds, which act as
ligands for the a7 nAChR subtype, methods of preparing such

compouncls eRURRIS. SAUREINAHER COMROKATSARC MO O i
use thereof. DETAILED DESCRIPTION OF THE INVENTION 15 The
presBAtSIHISARE RTALIERESTEBHIFBARRR BiPlegithRR eSS A cepiRarsessy
@) vhereainCKEB Yonskdiie leaalng indepencdentNicdtins R -Meespisrsatrenastized on
one ; IS, -0- Or - - - : .
s g S S A SR
or CRodulptEE SYIARYIE Hansrsian c Hdd therg st SETes 1D AeXeiBR R WS s,
morevtiftieshy Fgabds BE, the GNo AURR, NIRGR Ao Sl Bd2Bnent of disease conditions

associated with defective or malfunctioning nicotinic acetylcholine receptors.
10 SUMMARY OF THE INVENTION

This invention relates to novel compounds, which act as ligands for the a7
nAChR subtype, methods of preparing such compounds, compositions comprising such

compounds, and methods of use thereof.

DETAILED DESCRIPTION OF THE INVENTION

15 The present invention includes compounds of Formula I:
N
1 B
XSS
K
\x4 Y 0
wherein

X' to X* are each, independently, N or CR', wherein at most one of X' to X* is
N;

20

B is-G(0)-0- or -C(O)-NH-CHy-;



5 SORS3, C3-8-cycloalkyl, SO2R3, SO2NR3R4, Ar, Het, or combinations.
thereof (e.g., CH3, C2H5, CF3, C2H3, or C3H5), C2.4-alkynyl which is
unsubstituted or substituted one or more times by F, CI, Br, I, CN, OR2,

NR3RG0elsh7SR3, SOR3, C3.8-cycloalkyl, SO2R3, SO02NR3R4yus2005/046256
Si(Ci.6-alkyl)?, Ar, Het, or combinations thereof (e.g., C2H, 10 C3H3),

C1.4-alkoxy which is unsubstituted or substituted one or more times by F,
Cl. Br, I, CN, OR2, NR3R4, SH, SR3, SOR3, C3.8-cycloalkyl, SO2R3,
SO2NR3R4, At, Het, or combinations thereof (e.g., OCH3, OC2H5, OCF3;
OCHF2), 15 At, Hét, Shatdfeén (e.g., F, Cl, Br, I), CN, NO2, NR3R4, SR4,
SOR4, SO2R4, S02NR3R4, NR'S02R4, CONR3R4, CSNR3R4, COOR4,
NR3COR4RNR3G$R4, NR3CONR3R4, NR3CSNR3R4, 20 NR3000R4,
NR3CSOR4, OCONR3R4, or OCSNR3R4; R2 is H, Ci_6-alkyl,

C3_5-cycloalkyl, or CASreyslaalkydmbamh, whigkh, ineagkhCase I8 unsubstituted or
unsubstiuted or substituted one or more by F, Cl, B, I, C » alkgxy 3

having 1 to 4 car%%gr?t:a 6er$1§,n F\Iﬁﬁf §ﬂ?s§3)l¥§,’ ébé%?c%é-%gcl%y ) 5%1 SR,
SO2R3., SO2NRSRR’ACHeydratorhbfithBon ST (edy., EB3 0C2btBhinations

WO 2006/06909 thExeoF(::5S 20956040266, S, syeleriopyl, cyclobutyl,
cyclopentyl, cyclopentylmethyl, cyclopropylmethyl, etc.); R3 and R4 are

each independer&%-aﬁﬁcﬁxﬁWﬁ@ﬂ'%'u%xﬁiﬁi@%@&ﬂﬁ%wym%q olf @f&@ﬁg%ﬁ%s byF,

is unsubstituted or substituted one qr more times bX F, Cl, Br, I, s
alkoxy having 1 t6'65tdrf0h QMR RorbaR§iantifo favifgrrdslcedn

atoms, dialkylam§@NR’R?, Si(C -alkyl)s, Ar, Het, or combinations thereof (e.g., C;H,
10 C3Hs),

C\.4-alkoxy which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR% NR’R*, SH, SR?, SOR’, Cjs-cycloalkyl, SO.R’,
SO.NR’R’, Ar, Het, or combinations thereof (e.g., OCHj, OC;Hs, OCF;;
OCHF,),

15 Ar,
Het,
halogen (e.g., F, Cl, Br, I),

CN, NO,, NR*R?, SR*, SOR*, SO,R?, SO,NR*R*, NR*SO,R*, CONR’R?,
CSNR’R*, COOR?, NR*COR*, NR*CSR*, NR?*CONR’R?, NR’CSNR’R*,
20 NR’COOR*, NR’CSOR*, OCONR’R*?, or OCSNR’R*;

R*> isH,

C¢-alkyl, Cs.g-cycloalkyl, or Cs.5-cycloalkylalkyl, which, in each case, 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*, SOR? , Cy.g-cycloalkyl,

25 SO,R?, SO,NR’RY, Ar, Het, or combinations thereof (e.g., CHs, CyHs,

W



wherein each alkyl group has 1 to 6 carbon atoms (e.g., diethylamino),

C3. s-cycloalkyl, Ar, Het, or combinations thereof (e.g., CH3, C2H5, CF3,
10 C2HS3, or C3H5), C3.6-alkynyl which is unsubstituted or substituted one
FduEdnss by F, Cl, Br, 1, CN, alkoxy having | to 6 carb@p gtRSs /046256
monoalkylamino having 1 to 6 carbon atoms, dialkylamino wherein each
alkyl group has 1 to 6 carbon atoms (e.g., diethylamino), C3-8-cycloalkyl,
Si(Ci_6-alkyl)3, Ar, 15 Het, or combinations thereof (e.g., C2H, C3H3),
C3.8-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, dkexsyHawiory!l wrbdrboncdapmnty].monazaiikylareing,

having 1 to 6 car@&%@[ky@mmo wherein each alkyl group has |
to 6 carbon atoms (e.g., diethylamino), C3.8-cycloalkyl, Ar, Het, or 20

combinati eyl [, cyclobutyl, cyclopentyl),

Cato- cyclc?g}i?(ayllazsl k ?Whlc%] Lﬁl%%gb%{:yuted or substituted in the cycloalkyl
portion one or more times by F, CI, Br, 1, CN, alkoxy having | to 6 carbon
atoms, monoalkylamino having | to 6 carbon atoms, dialkylamino wherein
each alkyl group has | to 6 carbon atoms (e.g., 25 diethylamino),
&3_5-cycloalkyl, A3t ?Sr%érﬁlﬁﬁ‘?ﬁhdﬂg“ﬂhé’?éé‘fh&ﬁ?f/d? ugHRH e IR

the alkyl portion aetiostedare timesdynend OF MOarBrines, Md-},y(ﬁb.v&r Lo 6
CN, alkoxy havingihi@ BERANBIAMS-HBARHY A0 MAVIRGLIA Bicyiaming

carbon atoms, dialkylamino whereln each a roup has 1
2006/069097 PCHYUIB2 Ot/ A58 4% L47 féﬂﬂrﬁ@f{é @f 8 dlethylmno), Cs.

diethylamino), C3cetyationllay], H, Bebrﬁicﬁlrﬁﬁmblmamnget@pmgf (519, CFs,
Igyclopentylmethz/} I@/gpé)rﬁ ylmethyl, etc.), Ar, or Het; 5 Atis an aryl
group containing é to 10 Carbon atoms which is unsubstituted or

substituted one e ti
?,I3 62 Chr( Enw s unsubstituted or substituted one or more times by F,

Cl, Br, I, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino having

1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1 to 6

carbon atoms (e.g., dicthylamino), C3.s-cycloalkyl, Si(C).¢-alkyl)s, Ar.
15 Het, or combinations thereof (e.g., C2H, C3Hs),

bl

Cy.g-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino
having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1
to 6 carbon atoms (e.g., diethylamino), Cs.s-cycloalkyl, Ar, Het, or

20 combinations thereof (e.g., cyclopropyl, cyclobutyl, cyclopentyl),

Cs.10-cycloalkylalkyl which is unsubstituted or substituted in the
cycloalkyl portion one or more times by F, Cl, Br, [, CN, alkoxy having 1
to 6 carbon atoms, monoalkylamino having 1 to 6 carbon atoms,
dialkylamino wherein each alkyl group has 1 to 6 carbon atoms (e.g.,

25 diethylamino), Css-cycloalkyl, Ar, Het, or combinations thereof, and/or
substituted in the alkyl portion one or more times by one or more times by
F, Cl, Br, [, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino

having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1



alkyl having I to 8 carbon atoms, alkenyl having 2 to 8 carbon atoms,
alkynyl having 2 to 8 carbon atoms, 10 cycloalkyl having 3 to 8 carbon
atoms, cycloalkylalkyl having 4 to 10 carbon atoms, alkoxy having | to 8
cashen aagws, halogen (F, Cl, Br, or |, preferably F or Cl), g5pif8sbas/046256
cyano, hydroxyl, nitro, halogenated alkyl having 1 to 8 carbon atoms,
halogenated alkoxy having 1 to 8 carbon atoms, 20 hydroxyalkyl having 1
to 8 carbon atoms, hydroxyalkoxy having 2 to 8 carbon atoms,

alkenyloxy having 3 to 8 carbon atoms, monoalkylamino having | to 8

carbon atoms, di@IRyiethomd Whdeein drehzl kyiorfions wiedkhhve |Hetgr
carbon 25 atomseRpiMsa20Q6R6ERY!, RicibBemda 34 6va6bropylmethyl, etc.),
cycloalkylamino wherein the cycloalkyl portion has 3 to 7 carbon atoms,

cycloalkylalkylan}m%wherein the cycloalkylalkyl portion has 4 to 8 carbon
atoms, 5 carboxy, alkoxycarbonyl, alkylaminocarbonyl, acylamido (e.qg.,
acetamido),

10

15

20

25

Ar

Het;

is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or

substituted one or more times by

atoms,

alkyl having 1 to 8 carbon atoms,

alkenyl having 2 to 8 carbon atoms,

alkynyl having 2 to 8 carbon atoms,
cycloalkyl having 3 to 8 carbon atoms,
cycloalkylalkyl having 4 to 10 carbon atoms,
alkoxy having 1 to 8 carbon atoms,

halogen (F, Cl, Br, or I, preferably F or Cl),
amino,

cyano,

hydroxyl,

nitro,

halogenated alkyl having 1 to 8 carbon atoms,
halogenated alkoxy having 1 to 8 carbon atoms,
hydroxyalkyl having 1 to 8 carbon atoms,
hydroxyalkoxy having 2 to 8 carbon atoms,
alkenyloxy having 3 to 8 carbon atoms,
monoalkylamino having 1 to 8 carborn atoms,

dialkylamino wherein the alkyl portions each have 1 to 8 carbon



acyloxy (e.g., acetoxy), 10 alkylthio having | to 8 carbon atoms,
alkylsupphinyl having | to 8 carbon atoms, alkylsulphonyl having 1 to 8
carbon atoms, sulfo, sulfonylamino, 15 aryl containing 6 to 10 carbon

ABMRéRchePhenyl, naphthyl, biphenyl) which is unsubstituj yo! s
substituted one or more times by halogen (F, Cl, Br, or I, pre?g éﬁ}os 03?236

Cl), alkyl having 1 to 8 carbon atoms, halogenated alkyl having | to 8
carbon atoms, alkoxy having 1 to 4 carbon atoms, amino,
monoalkylamino wherein the alkyl portion has | to 20 8 carbon atoms,

dialkylamino wherein thg:rikylReftiensherah thayr bl satamatonss; carbon
cyano, hydroxy, sngs, 0xo or thin, heterocyclic group which is fully

saturated, partially saturated or fully unsaturated, having 5 to 10 ring

atoms in which at leaseYFRigtelky 48Ny besrsiaoHRopikidp gl portion has 4 to
unsubstituted or StBEARH8E e or more 25 times by halogen (F, Cl, Br, or

L, preferably F or Cl), ay%(j}@ying 1 to 8 carbon atoms, halogenated alkyl
having | to 8 carbon atoms, alkoxy having | to 4 carbon atoms, amino,
monoalkylamino whereiikdtheatioplyls WO 2006/069097
PCTTUS2005/046256 portion has | to 8 carbon atoms, dialkylainino

wherein the alkyl portiGHeR3BARERIEY: to 8 carbon atoms, cyano,

hydroxy, nitro, oxo or tgg%agﬁ&oe@pj%gggﬁégzereof; and Het is a
heterocyclic group (e.g., furyl, thienyl, methylthienyl, bithienyl, 5

benzylprazolyl, thiazolybyraeiliylghiszedyly)imidazolyl, methylimidazolyl,
gyrrolidinyl, morpholinyl, thiomorpholinyl, dihydropyranyl,
Wetrahydropyranyl), whidk/i&mikézgr Rés2periaimsaturated or fully

unsaturated, having 5 L(ﬁ(;igqu}l‘gn%gg@% n[gnlvygizggaﬁ;tclggt%%,ring atomis a N,

“alkylsulphonyl having 1 to 8 carbon atoms,
sulfo,
sulfonylamino,

15 aryl containing 6 to 10 carbon atoms (e.g., phenyl, naphthyl,
biphenyl) which is unsubstituted or substituted one or more times by
halogen (F, Cl, Br, or I, preferably F or Cl), alkyl having 1 to 8 carbon
atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4
carbon atoms, amino, monoalkylamino wherein the alkyl portion has 1 to

20 8 carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8

carbon atoms, cyano, hydroxy, nitro, oxo or thio,

heterocyclic group which is fully saturated, partially saturated or
fully unsaturated, having S 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
25 times by halogen (F, Cl, Br, or I, preferably F or Cl), alkyl having 1 to 8
carbon atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy

having 1 to 4 carbon atoms, amino, monoalkylamino wherein the alkyl



O or S atom, which is unsubstituted or substituted one or more times by
10 alkyl having 1 to 8 carbon atoms, alkenyl having 2 to 8 carbon atoms,
alkynyl having 2 to 8 carbon atoms, cycloalkyl having 3 to 8 carbon

}eMwe/fe¥sdealkylalkyl having 4 to 10 carbon atoms, 15 alkgxyrhavingekdRe
8 carbon atoms, halogen (F, Cl, Br, or 1, preferably F or Cl), amino,

cyano, hydroxyl, 20 nitro, halogenated alkyl having | to 8 carbon atoms,
halogenated alkoxy having | to 8 carbon atoms, hydroxyalkyl having | to 8
carbon atoms, hydroxyalkoxy having 2 to 8 carbon atoms, 25 alkenyloxy
having 3 to 8 cantssicatbins, 078 WD RCOB1O GG RAT IUSRO0 B/O4B 25 rtions

monoalkylaminoiayingd 1Q.% carhanmatamsy fialkylaminewhereinthe,

alkyl portions each have 1 to 8 carbon atoms, cycloalkylamino wherein

the cycloalkyl pog;ig&ﬁ?ﬁl&}g £.5arkon, 5 atoms, cycloalkylalkylamino
wherein the cycloatkylalkyl portion has 4 to 8 carbon atoms, carboxy,

alkoxycarl?%qyl’ is:s]' 9 ha}:ltié}/cl)%)rfglpcogcrg{xg?ggl,’ furyl, thienyl, methylthienyl, bithienyl,

5 benzylprazolyl, thiazolyl, methylthiazolyl, imidazolyl, methylimidazolyl,
pyrrolidinyl, morpholinyl, thiomorpholinyl, dihydfopyranyl,
tetrahydropyranyl), 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

10 alkyl having 1 to 8 carbon atoms,

alkenyl having 2 to 8 carbon atoms,

alkynyl having 2 to 8 carbon atoms,

cycloalkyl having 3 to 8 carbon atoms,

cycloalkylalkyl having 4 to 10 carbon atoms,
15 alkoxy ha_ving 1 to 8 carbon atoms,

halogen (F, Cl, Br, or I, preferably F or CI),

amino,

cyano,

hydroxyl,
20 nitro,

halogenated alkyl having 1 to 8 carbon atoms,

halogenated alkoxy having 1 to 8 carbon atoms,
hydroxyalkyl having 1 to 8 carbon atoms,
hydroxyalkoxy having 2 to 8 carbon atoms,

25 alkenyloxy having 3 to 8 carbon atoms,



acylamido (e.g., acetamido), acyloxy (e.g., acetoxy), alkylthio having 1 to
8 carbon atoms, alkylsulphinyl having 1 to 8 carbon atoms, 15
alkylsulphonyl having Ito 8 carbon atoms, sulfo, sulfonylamino, aryl
AQNaBMgssto 10 carbon atoms (e.g., phenyl, naphthyl, biglenyd)ovbigkss
is unsubstituted or substituted one or more times by 20 halogen (F, Cl, Br,
or |, preferably F or Cl), alkyl having 1 to 8 carbon atoms, halogenated
alkyl having | to 8 carbon atoms, alkoxy having 1 to 4 carbon atoms,

amino, monoalkylamino wherein the alkyl portion has 1 to 8 carbon

atoms, dialkylamino wREIAUHERAS NRBREOh S 5eFP PR ™sto 8 carbon

atoms, cyano, hydroxy,.nj hi terocyclic gr W 'c(l;é IS

fully saturated, pagfially it g’?’éf&ﬁﬁ/%gn?g ! agt%%“%%%ﬁﬁggﬁetg i fagen

atoms in which at least 1 ring atom is a N, 0 or S atom, which is

unsubstituted or substitytedByleronmeieretimiescipyl switogent(fn 1GE By Dedsbon

preferably F or Glpragkyl having | to 8 8 WO 2006/069097

PCT/US2005/046256 carb ms, halogenated alkyl having 1 to 8

carbon atoms, a?<cog§¥ %&ﬂﬁ%@ﬁﬁ%‘?&vﬁ%ﬁ%ym 6{%8?8&?&9}8%%4 0

wherein the alky por?lon Fag 1 to 8 carbon atoms, dialkylamino wherein

the alkyl portions eachdsssg | to 8 carbon atoms, cyano, hydroxy, nitro,

oxo or thin, 5 or combinations thereof; and pharmaceutically acceptable

salts or solvates (e.g., Hyelfzstasyaliereof, or solvates of pharmaceutically
cceptable salts thereo{ A]\ccordin to 2 further aspect of the invention, the

compounds of Formul& {(%\ammo Ete

fe ' selected from Formulas IA and IB:

acylamido (e.g., acetamido),

acyloxy (e.g., acetoxy),

alkylthio having 1 to 8 carbon atoms,

alkylsulphinyl having 1 to 8 carbon atoms,
15 alkylsulphonyl having 1 to 8 carbon atoms,

sulfo,

sulfonylamino,

aryl containing 6 to 10 carbon atoms (e.g., phenyl, naphthyl,
biphenyl) which is unsubstituted or substituted one or more times by
20 halogen (F, Cl, Br, or [, preferably F or Cl), alkyl having 1 to 8 carbon
atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4
carbon atoms, arino, monoalkylamino wherein the alkyl portion has 1 to
8 carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8

carbon atoms, cyano, hydroxy, nitro, oxo or thio,

25 heterocyclic group which is fully saturated, partially saturated or
fully unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom
isa N, O or S atom, which is unsubstituted or substituted one or more

times by halogen (F, Cl, Br, or I, preferably F or Cl), alkyl having 1 to 8



100AN O 2X~N 2XH X~~4l~N X1~XY (IA) X\X4 Y (I B) In
accordance with a further aspect of the invention, the compounds are
selected from Formulas I, IA and IB wherein 15 R' is H, CH3, C2H5, CF3,
G HRecsbedH15, Which in each case is unsubstituted or subgpiuiRd 656
more times by F, CI, Br, I, CN, OR2, NR3R4, SH, SR3, SORS,
C3.s-cycloalkyl, SO2R3, S02NR3R, Ar, Het, or combinations thereof, 20
C2H or C3H3, which in each case is unsubstituted or substituted one or
more times by F, Cl, Br, I, CN, OR2, NR3R, SH, SR3, SOR3, C3-8 9 WO
2006/069097 P Caats2006s Jdkdis6ateviclaal klyifO P RE GOD2NRIRalkoxy
Si(Ci_6-alkyl)3, Ap, ket 9;&Mmamsa&h%%n%@ém%%Jﬂém%F%;kvl

or OCHF2, which in each case is unsubstituted or substituted one or

more times by F,Peigrhgs £ Sombomnpeniadidiylaspmo ghergip e alky! portions
C3.3-cycloalkyl, SQRRavSO2NR3Rds Adyridetyatocanbingticins, shekeahidAr,
Het, F, Cl, Br, 1, CN, NO2, NR'R4, SR4, SOR4, S02R4, S02NR3R4,
KR'SO2R4, 10 @&%38&;&%34, COOR4, NR3COR4, NR3CSRA4,
NR3CONR3R4, NR3CSNR'R4, NR3COOR4, NR3CSOR4, OCONR3R4,

or OCSNR&B%&%&&H@H}/ acceptable salts or solvates (e.g., hydrates) thereof, or

solvates of pharmaceutically acceptable salts thereof.

According to a further aspect of the invention, the compounds of Formula I are’

selected from Formulas IA and IB:

10

(IA) (1B)

In accordance with a further aspect of the invention, the compounds are selected

from Formulas I, IA and IB wherein
15 R'  isH,

CHj, C;Hs, CFy, CHi, or C3Hs, which in ‘each case is unsubstituted or
substituted one or more times by F, Cl, Br, I, CN, OR?, NR3R4, SH, SR’
SOR’, Css-cycloalkyl, SO;R®, SO,NR’R’, Ar, Het, or combinations
thereof,

20 C,H or C3Hs, which in each case is unsubstituted or substituted one or

more times by F, Cl, Br, [, CN, OR? NR’R*, SH, SR®, SOR?, Cy4-



CHS3, C2H5, CF3, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentylmethyl,
or cyclopropylmethyl, which, in each case, is unsubstituted or substituted
15 one or more by F, CI, Br, I, CN, OH, alkoxy having | to 4 carbon atoms,

W Brbe /dshoDBR’', SOR3, Cis-cycloalkyl, SO2R’, SO2NR3R4, pA¢&itebotoss2s6
combinations thereof; R3 and R4 are each independently H, 20 CHS3,
C2H5, CF3, C2H3, or C3H5, which, in each case, is unsubstituted or
substituted one or more times by F, Cl, Br, 1, CN, alkoxy having | to 6
carbon atoms, monoalkylaming having 1 to 6 carbon atoms, dialkylamino
wherein each alkgir8y 85 R 1O 2RO A Sifmsaliod)s-AydisalRyEombinations
Het, or combinatigaigdhereof, 10 WO 2006/069097 PCTIUS2005/046256
C2H or C3H3, which in each case is unsubstituted or substituted one or

more times by Fad@}{?f@bﬂ!}' (gfg)% MR, I\Jﬂic‘% Qﬂfp_&'ﬂ NS unsubstituted or

monoalkylamino having 1 to 6 on atoms, dialkylamino wherein each \

alkyl group has BB UEHB SIPRE 38 Ry EidaikGr: Sifd GBiky S RarsE, SR,

Flet, or combinatkid®’ theérgofictythoprHIR Sy SORRYR Hr ayclEpe iy codibehtions

in each case is %%&stituted or substituted one or more times by F, Cl,

Br, I, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino having 1 to

6 carbon atoms, ,dialkylamino wherein each alkyl group has 1 to 6 carbon

atoms, C3.8 10 cycloalkyl, Ar, Het, or combinations thereof,

cyclopentylmethyl or cyclopropylmethyl, which in each case is

unsubstituted or)éﬁbstituted in the cycloalkyl portion one or more times by

F, Cl, Br, I, ON, alkoxgﬁr;avin | to 6 c%rlg‘on atoms, mono4a|kylami3n9 ; )

having 1 to 6 carbdr ZommSNRRyIARIRo Whe iR e 2EhRNSPINEIR HIB S0:R",
145 to 6 carbon atmR’R3 ChrReidalkgh R, NeCoR Combamtiors therertR*,

NR’CSNR’R?, NR’COOR*, NR*CSOR*, OCONR’R?, or OCSNR’R*:
R? isH,

CHj, GoHs, CF;3, cyclopropyl, cyclobutyl, cyclopentyl, cyclopentylmethyl,

or cyclopropylmethyl, which, in each case, is unsubstituted or substitited
15 one or more by F, CI, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms,

NR’RY, SH, SR?, SOR’, Cyg-cycloalkyl, SO,R’, SO;NR'R’, Ar, Het, or

combinations thereof:
R’ and R* are each independently
H,

20 CHj;, C;Hs, CF3, CyHs, or C3Hs, which, in each case, is unsubstituted or
substituted one or more times by F, Cl, Br, I, CN, alkoxy having 1 to 6
carbon atoms, monoalkylamino having 1 to 6 carbon atoms, dialkylamino
wherein each alkyl group has 1 to 6 carbon atoms, Cs.5-cycloalkyl, Ar,

Het, or combinations thereof,

10



and/or substituted in the alkyl portion one or more times by one or more
times by F, Cl, Br, 1, CN, alkoxy having Fto 6 carbon atoms,
monoalkylamino having 1 to 6 carbon atoms, dialkylamino wherein each
wlsvharastadias 1 to 6 carbon atoms, C3.3-cycloalkyl, Ar, HelcD62405/046256
combinations thereof, At, or Het; Ar is phenyl, napthyl or biphenyl, which
in each case is unsubstituted or substituted one or more times by
halogen, alkyl having 1 to 8 carbon 25 atoms, hydroxy, aLkoxy having 1 to
8 carbon atoms, nitro, amino, monoalkylamino having | to 8 carbon

atoms, dialkylamfinB §Hefdin“theh dHeprp ool seReR RS s Edsbme or
atoms, hydroxyafiaehanis @ 1R BalboN, ateors, ayaroXyakessyohaving, 1

to 8 carbon atoms, carboxy,.cyano 006/069097, . .
PCTlu52005/04%‘3%%dl%0}<%x>‘<‘§§/§ Sor ]fjﬁ(%% ear aé%ma?té?r‘ﬁlsk,yéalﬁ‘ﬁl?t%‘u’éherem cach
having | to 8 carBbsirl&¥oHshaa k9IS tRTRANAPENKg-1-eo P ebpboti (GlerakyDs, Ar,

alkylsulphony!l hawne:ldaBicadiematens, phenoxy, acetoxy, or
combinations thereof; and Her is furyl, thienyl, bithienyl, benzylprazolyl,

thiazolyl, im!daZQbélnédﬁ’sﬁ}fayyﬂﬂ%EQJVLKQDH&H@%HB%P&QH@Xée is
thiomorpholinyl, dihydropyranyl, or tetrahydropyranyl, which in each.case
is unsubstituted L‘E}F‘éﬁﬂgﬁfﬂt@&%g%ﬁeﬁ%&oﬁ MRS BiPFtg delbdikyh AAViRExY

1 to 8 carbon aﬂmvn@ghymr@x%baﬂmmhaWn@lkﬂm_er@tmlt_nsi daiflion atoms,
amino, monoalkylaing hawngdieRiraiee-aipms Aigkylamingwherein

the 10 alkyl portions each have | to 8 carbon atoms, hydroxyalkyl having 1
%0 8 carbon atoME!HirbRYalkdxSF Aamge s statrBbn atoms, carboxy,
cyano, alkoxycarbonyl 2 to 9 carbon atoms, alkylthio having 1 to 8 carbon
atoms, alkylsulghHiSPeraimeter g clezapyingtbrhsy titbyis aishorsglihaving
1to 8 carbon ateifissPReIAsBRAIRNY iDTheQIINARYOPS BB KRR At times
by F, Cl, Br, I, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino
having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1
15 to 6 carbon atoms, Csg-cycloalkyl, Ar, Het, or combinations thereof,
and/or substituted in the alkyl portion one or more times by one or more
times by F, Cl, Br, I, CN, alkoxy having 1'to 6 carbon atoms,
monoalkylamino having 1 to 6 carbon atoms, dialkylamino wherein each
alkyl group has 1 to 6 carbon atoms, Cs.3-cycloalkyl, Ar, Het, or

20 combinations thereof,
Ar, or
Het;

Ar is phenyl, napthyl or biphenyl, which in each case is unsubstituted or

substituted one or more times by halogen, alkyl having 1 to 8 carbon
25 atoms, hydroxy, alkoxy having 1 to 8 carbon atoms, nitro, amino,
monoalkylamino haying 1 to 8 carbon atoms, dialkylamino wherein the
alkyl portions each have 1 to 8 carbon atoms, hydroxyalkyl having 1 to 8

carbon atoms, hydroxyalkoxy having 1 to 8 carbon atoms, carboxy, cyano,

11



15 and pharmaceutically acceptable salts or solvates (e.g., hydrates)
thereof, or solvates of pharmaceutically acceptable salts thereof. Alkyl
throughout means a straight-chain or branched-chain aliphatic

RWsltesasdesy radical having preferably 1 to 4 carbon atoms pdleSsi0s/046256
otherwise indicated. Suitable alkyl groups include methyl, ethyl, propyl,

isopropyl, butyl, sec-butyl, and tert-butyl. The 20 alkyl group can also be
substituted. Alkenyl throughout means a straight-chain or branched-chain

alkyl radical having preferably 2 to 6 carbon atoms, especially 2 to 4
carbon atoms, uslkesy@theryiddo hdidatedomhaiéiitizm lbashphdoBHaB#42atoms,

group is replace@l@{&&ﬂﬂ-h%@bl%aél&%%ngﬁ%@ﬁaim [elEr8 MY bing 1 o 8
propenyl, butenyl, etc. The alkenyl group can also be substituted. 25
Alkynyl throughdGE IEERATS @?H%Pﬁt-"%?ﬁﬁ’l’ﬁyo?rﬁ%@ﬂg&%‘gﬁﬁeﬁffkﬁp%dical

having preferably 2 to 6 carbon atoms, especially 2 to 4 carbon atoms,
unless otha#tvisds faic&tisayWhitdienylabieadpas Xt ey grodpzrdyl
geplaced by C=GnuilaktanlkyyblIMQ, 200810690 Riomorpholinyl,
PCT/11S2005/046256 groups include ethynyl, propynyl, butynyl, etc. Th
alkynyl group Ca%x%gérg;‘)&angu gétﬁ%%%@?&ﬂ%?(’y lmvégﬁps{ Ié}; ﬁ%ﬁgé% Sgé(rgﬁ1 Bgull?lst&wd
which the alkyl poriibstisreferahfy HaEs ifsea by Aaeas ks heiringss to 8 carbon
otherwise indicaiegdnsSEabie, Alkexy HEROLIDS 1618 ltiIBoma e i tho EAROXY,,
propoxy, isopropoxy, isobutoxy, and sec-butoxy. Cycloalkyl means .
Gy, pioyole P b A S B R R Y gon e
1&arbon atoms, utlledputivapkish havidated cabimptemsybigapkyhbped dpging 1 to 8
inclludelkcxlfcloproayboeamml 9%1@%9&@&%’9@1&\1@[@,@ wglhema?{h&gla,&raas&@p@am,
cycloalkyl groups include spiropentyl, bicyclo[2.2.1]heptyl, a
Proylop 2 S0 TR T i B AR B DR e e toms,
example, F, Cl, BkyGilghmikylavigz Ytakoopr hopoviorg, alismisidphonyl having 1 to 8

monoalkylamino Aayingonte gheasPRRAIBRYS ALleh Mislkiyaniipaia which
each alkyl group has 1 to 4 carbon atoms. Cycloalkylalkyl refers to

1£ycloal ky'a%i{ﬂﬁgi%lﬁJBIWQ%HE%%XRLO&'Kéﬁl'vgt'@?(%Mﬁ%%?)&%a%@ﬂ "3

accordance with previous discussions. Suitable examples inclu
solvates of pharmaceutically acceptable salts thereof.

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

20  alkyl group can also be substituted.

Alkenyl thrbughout means a straight-chain or branched-chain alkyl radical having
preferably 2 to 6 carbon atoms, especially 2 to 4 carbon atoms, unless otherwise
indicated, wherein at least ong¢ CH,CH, group is replaced by CH=CH. Suitable alkenyl
groups include ethenyl, propenyl, butenyl, etc. The alkenyl group can also be substituted.

25 Alkynyl throughout means a straight-chain or branched-chain alky! radical having
preferably 2 to 6 carbon atoms, especially 2 to 4 carbon atoms, unless otherwise

indicated, wherein at least one CH,CH; group is replaced by C=C. Suitable alkynyl

12



15 cyclopropylmethyl and cyclopentylmethyl. Cycloalkyloxy refers to
cycloalkyl-oxy radicals in which the cycloalkyl portion is in accordance
with previous discussions. Suitable examples include cyclopropyloxy and

WS RBENYIeXY. At, as a. group or substituent per se or as PaEAfR@ERME:s6
or substituent, refers to an 20 aromatic carbocyclic radical containing 6 to

10 carbon atoms, unless indicated otherwise. Suitable aryl groups include
phenyl, napthyl and biphenyl. Substituted. aryl groups include the
above-described aryl groups which are substituted one or more times by

halqgeumsatcyhdbytirexy padkoxyl, bitsayaretinoTadlkkanyirmediatky Hsniro,
hydro&%ﬂ%@, hydroxyalkoxy, carboxy; cyano, acyl, alkoxycarbonyl,
alkyﬁ%lhlo, alkylsulphinyl, 25 alkylsulphonyl, phenoxy, and acyloxy (e.g.,

acetoxy). Her refers to saturated, partiall urated and fully unsatura
eterooy ol GO ATTE BE Brd o B Fbe Ao 2 B Ao b
to 1Ginag attomsinbrseheatisd BdivaedoSeiad9ebvp ErPRISPORIroRERSE

deasthRng o exiNGoRloNpRyiS 3Rk {2 MuSeRteimyreferably, the

heterocyclic group contains t to 3 hetero-ring atoms selected from N, 0

and S. Suiable, satyrated.and; PartiRiy SAIHEILed DelRroeXolin FA¥RSadical
include, but'are not limited to tetrahydrofuranyl, tetra.hﬁdrothlen

,
tetrRYAED R AT RHRIFS oSS PSR dRNA S f %’Cd?ﬁg?%ﬁﬂﬂ?s
mo'ﬁmbmﬁﬁﬂxdw,lBwlcﬂalud_lltfwdikﬁexﬁ{]jtahleﬁa&ﬂm@r@@mup@bﬁgh}dbalkﬂ
Ut A, PO IR, BRUSIo BYTTMKL, PYIRARL T 90l PYdY!
pyrr%cld’l1 ﬁyf ofig)l, 5(

, In uinolinyl; isoquinolinyl, naphthyridinyl and'the like.
Other examples of suitable heterocyclic.groups, are 2-guinoli ylg i
lQl,f:’»-benzoléjr%{)éxc C%a%f#éﬁﬁu%s %aé‘nbzeo%{llfréﬁ%_feé‘-%yénﬁzjgﬁ%ﬁ%gﬁ%%’nl#n, itﬁlrér%}lf alkyl,
2,3-dihyadkox5, Hedrofdr amyind - nernalkala0ipy righying-quin dtirgrbon atoms, and/or

4-quin@ipyhi dedrRenaodioxaRyP oybud s 0Xb 2casRbtbrdks4-1,2-
benzopyran-6-yl, 5-indolyl, 1,5-benzoxepin-8-yl, 3-pyridyl, 6-coumarinyl, 5-

benzofurapyly ZaiSIIAaZA 451y FoRAZONh FacaibazolMbrAHD B2 P and

oxazolyl, and 2-imidazolyl. Substituted heterocyclic groups refer to the
heté‘#&ﬁ&&%’%ﬁfﬁéﬂ grseEhper by vious discussions.” Suitable examples include
15 cyclopropylmethyl and cyclopentylmethyl.

Cycloalkyloxy refers to cycloalkyl-oxy radicals in which the cycloalkyl portion is
in accordance with previous discussions. Suitable examples include cyclopropyloxy and

cyclopentyloxy.

Ar, as a group or substituent per se or as part of a group or substituent, refers to an
20  aromatic carbocyclic radical containing 6 to 10 carbon atoms, unless indicated otherwise.
Suitable aryl groups include phenyl, napthyl and biphenyl. Substituted aryl groups
include the above-described aryl groups which are substituted one or more times by
halogen, alkyl, hydroxy, alkoxy, nitro, amino, alkylémino, dialkylamino, hydroxyalkyl,
hydroxyalkoxy, carbdxy; cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl,

25  alkylsulphonyl, phenoxy, and acyloxy (e.g., acetoxy).

Het refers to saturated, partially saturated and fully unsaturated heterocyclic

groups having one, two or three rings and a total number of 5 to 10 ring atoms wherein at
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15 which are substituted in one or more places by, for example, halogen,
aryl, 'alkyl, hydroxy, alkoxy, cyano, trifluoromethyl, nitro, oxo, amino,
alkylamino, and dialkylamino. Radicals which are substituted one or more

WeesRIgiRLbly have 1 to 3 substituents, especially 1 or 2 gphstitients of .

the exemplified substituents. Halogenated 20 radicals such as

halogenated alkyls are preferably fluorinated and include perhalo radicals
such as trifluoromethyl. In accordance with a further aspect of the

invention, X1 is preferably CH. In accordance with a further aspect of the
inveletigmnX 2 fsiEHiny B&hskoreNabple SXRds.CHree@Ry whetetariR'yigic group

Het ég?x{aﬁ?ga[nf?)l% HE'[%Z(PML %&%Et%%gtéﬁ'%%’&\?%shﬁ%“ @s gIEXJbIe saturated and
substituted thlaz%%l (e.0., methylthlaz gf I’é{ tetrahydrop

ra
dihyRASAIY a1y WS\‘]W‘G%‘PB%M ° @@%“B’r@ﬂﬁ%‘ﬁfﬁt?&abﬂmfmaﬂﬂ
C,.,atkhyirteh@nyLO CEtBaby dREiR), 1AHNOr20RBI0I690P rolidinyl,  piperidinyl,
? CH?%?&Q&/ %%?élgl S&&E%‘E}Hﬁea‘é’d%@ {&rtheﬁ’uﬁgﬂg% éhx%ll %ougs include

Inven is C For example, X3 is CH or CR’ w erein

n
Het Y%F@Mﬁ%‘%ﬁz%m g’éﬁﬁ’é’ﬁtﬂt@@lﬂ’hWP%\J&H@%@H@P%H@URH@&@HW
thiazalylye. g;xmmﬁylﬁhqumwmmtﬁabymmwﬁ@nﬂm@rchelh&drop&ﬂwayé)camp es of

C.4-alkoxy (for example, ~OCH3) bstityt q f kox 5ZI
or Os(u:lHFZ In accod (Ejan eV\Ptha urthe aspegt oftﬁe |nve 1S ey

or @@@fﬂ@ﬂa%@ﬁﬂl?@@wbrwe%emyﬁ%émw 4-indoyl, 4-

1ensphstiyted Exdtalonyg(@6linyD) G E a6t 2 b- M osaraesietaplysol A i54-12-
CH. In accord ce V\gt x@ﬂqolthe ect of th mvenglon %1( to X4 ate E(?acl'f
CH or T CR Fflrb V\?’hereln hot B ,&ccor(f afur rJSpe Totthe "

inveisiienuenyhd )ﬁquaréaédc’nylcﬂmmwuﬁgvaﬂvmurthérhe@pédt fdkazolyl, and
inventiga268is CR' wherein R'is not H, and X', X3, and X4 are each CH.
According to a further aspect of the invention, X3 is CR' wherein R' is not

H, and X', 9@ RE &S CI.?R’QM s RRAUD nBLR W&E\%&J%&Qﬁ%&d above,

1aspect of the ml\)/entlon X wherein R' is not H, and
Sare \égleh &Fy su stituted in one or more places by, for example halogen aryl, alkyl,

hydroxy, alkoxy, cyano, trifluoromethyl, nitro, oxo, amino, alkylamino, and

dialkylamino.

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

such as trifluoromethyl.
In accordance with a further aspect of the invention, X' is preferably CH.

In accordance with a further aspect of the invention, X° is CHor CR'. For
example, X° is CH or CR' wherein R' is Het (for example, thiazolyl, substituted thiazolyl
25 such as alkyl substituted thiazolyl (e.g., methylthiazolyl), tetrahydropyranyl, or
dihydropyranyl), C, 4-alkoxy (for example, -OCHj), or substituted C)4-alkoxy (e.g.,
-OCF; or OCHF,).
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15 In accordance with a further aspect of the invention, preferred R’
groups include H and Het (for example, thiazolyl, substituted thiazolyl
such as alkyl substituted thiazolyl (e.g,, methylthiazolyl),
{etrakg@eopyranyl, or dihydropyranyl), Ci 4-alkoxy (for examggyusQsddadzse
or substituted C,4-alkoxy (e.g., -OCF3 or OCHF2). In accordance with a
further aspect of the invention, Y is preferably N or S, 20 especially N.
According to a further compound and/or method aspect of the invention,
the compounds of Formula | are selected from:

(3S)-1-AzabisyeldfRc2. Q}@cpﬂuyler aspect of the invention, X is CHor CR] For

5- (%%%@ezgiagsﬁ{l& @ﬂamjff'efi Ra[pﬁéb’{%?example th1azoly1 substituted thiazolyl
(35)-1-Aza ICé; %[2 .2.2]oct-

S S AR TR Sl fplgdropyrany, o

4-méithyylivenaenssQlfoatite:y(G%) ekampith -0ite) | 2r212}0nty0 S-(long layd-1
53 -tz lidoyiy#, f1-indazo le-3- earboxylate hydroformate, 15 WO
2006/069097 PC 082005/046256 (38) I-Azabicyclo[2.2.2]oct-3-yl

5-(4- meth -1,3- thlazol IH indazale-3- carbo
(3S)-1-Aza lg)cl?t o152 erES(%Emet 7lfvfri mZ%%f e CR'. For

H-irfdaspie- X eSa%bszyféRe ‘abﬁﬁ@tr& b‘éﬁ%@ﬁ@’é‘%ﬁf@fﬁm@b@lmted Ci4-alkoxy (e.g.,

(3Spichzabimyrin) Me2lqetRr b, (Bt methyl-1,3-thiazol-2-yl)-IH-indazole-3-
carboxylate hydroformate, (3S)-I .Azabicyclo[2.2.2]oct-3-yI

5-(5-methy] %&J&Hﬂ@@&gﬂ&&ﬂr'%@&qgﬂ% SRERA%YI3C1, X are cach CH or CR!
(S_?S) -|-Azabjicyclo[2.2.2]oct-3-yI 5-(difluoromethoxy)- |

m‘?ﬁ%ﬁ%‘féRS i & %oriﬁgwdlr ]Pﬁ:lgfgect of the invention, X'and X* are each
(36)H-AsabiclioiofPa iR bet 8pyt S difl iorometigkig)cR | wherein R is not H, and

H- |r§@’a§@|(§n§'ﬁag}9§¥¢!ﬁ@{ (%—:‘lc}rﬂﬁ%%}l{?mg %}%’c%"% tl?k:)ﬂlvennon X is CR!

5- (tetrahydrq 2H-pyran-4-yl)-1H-indazole-3- carboxylate hydroformate,
(SSYVP%\%‘&&CM&YI a@fbﬁl yland X" are each CH. In addition, according to a further

5-(tetpadtydtbed-pyian X W )cRHwhetaindté 18not H, and X', X?, and X are each CH.

15 In accordance with a further aspect of the invention, preferred R groups include
H and Het (for example, thiazolyl, substituted thiazolyl such as alkyl substituted thiazolyl
(e.g., methylthiazoiyl), tetrahydropyranyl, or dihydropyranyl), C, 4-alkoxy (for example, -
OCHj), or substituted C,4-alkoxy (e.g., -OCF3 or OCHF,).

In accordance with a further aspect of the invention, Y is preferably N or S,

20 especially N.

According to a further compound and/or method aspect of the invention, the

compounds of Formula I are selected from:

(38)-1-Azabicyclo[2.2.2]oct-3-yl 5-(1,3-thiazol-2-yl)-1H-indazole-3-carboxylate,

(35)-1-Azabicyclo[2.2.2]oct-3-yl 5-(4-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
25  carboxylate 4-methylbenzenesulfonate,

(35)-1-Azabicyclo[2.2.2]oct-3-yl 5-(4-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
carboxylate hydroformate,



15 carboxylate, (35)-1-Azabicyclo [2.2.2]oct-3-yl 5-(trifluoromethoxy)-1
H-indazole-3-carboxylate hydroformate, (35)-i -Azabicyclo [2.2.2] oct-3-yl
5-(trifluoromethoxy)-1 H-indazole-3-carboxylate,

B hdepa@abicyclo[2.2.2]oct-3-yl 5-methoxy-IH-indazole-3-cadpyybaie nis2ss
hydroformate, 20 (3S)-lI-Azabicyclo[2.2.2]oct-3-yI
5-methoxy-1H-indazole-3-carboxylate, (3S)-I-Azabicyclo[2.2.2]oct-3-yI
6-(3,6-dihydro-2H-pyran-4-yl)-IH-indazole-3- carboxylate hydroformate,
(3S)- | -Azabicyclo [2.2.2] oct-3-yl 6-(3,6-dihydro-2H-pyran-4-yl)-1
H-ind&eblé2BbicarldxidiestZoyl S-(4-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
(SS}IEIbAPZ:dmyCIo[Z 2.2]oct-3-y16-(4- methyl -1,3-thiazol-2-yl)-IH-indazole-3

- ca e 4 na ) 2.2.2]oct-3-yl
o0 9§5eg/hﬁf ek Z?? 3«&: 20y Z&? ipges pueRbaks
(3S) |cyc o oct-3-y 6 -(5- methyl 1 3 thiazo

4-2- w:s) 1mmma.§&carm@afemymmmmzemsu#matme(s-

S)- kazatyleychyd@@i2jaGt-3-y1 6-(5-rnethyl- | ,3-thiazol-2-yl)-1
H-indazole-3- carbox ate hydroformate, 16 WO 2006/069097

PCHOS 2008966 (551 Ay 2B gD L indszole-3-
6-(5:fh f“f ' 3-thiazol- 2 y|) -1H-indazole-3- carboxylate, (35)-1-Azabicyc
to[2@§1991z§ob@ réfet adre2 B-pyadkshtidk i indazale 3-3carboxylate
1tyd ;@tgamg;ﬁt (35) [-Azabicyclo[2.2.2]oct-3-yl

6-(tetrahydro- -2H- -pyran-4-yl)-1H-indazole-3- carhoxylate, (38)-i -Azabic

yclo(32)2. 217@%@;@19@262(4&%@rwnﬁé@%\ﬂwmmomaliéﬁédsmiarb@(mwate,
hydr rmat
6- (t ﬁ ﬁéj’ééﬁ%@;’ﬁ&ﬁ%ﬁ ]}/yran-4-yl) 1H-indazole-3-

car oxy

(35)-1-Azabicyclo[2.2.2]oct-3-yl 5-(tetrahydro-2 H-pyran-4-yl)-1H-indazole-3-
15  carboxylate,

(35)-1-Azabicyclo[2.2.2]oct-3-yl 5-(trifluoromethoxy)-1H-indazole-3-carbox ylate
hydroformate,

(35)-1 -Azabicyclo [2.2.2]oct-3-yl 5-(triflucromethoxy)-1H-indazole-3-carboxylate,
(35)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-1FH-indazole-3-carboxylate hydroformate,
20 (35)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-1H-indazole-3-carboxylate,

(35)-1-Azabicyclo[2.2.2]oct-3-y1 6-(3,6-dihydro-2 H-pyran-4-yh)-1H-indazole-3-
carboxylate hydroformate,

(35)-1 -Azabicyclo[2.2.2]bct-3—yl 6-(3,6-dihydro-2H-pyran-4-yl)-1H-indazole-3-
carboxylate,

25 (39-1-Azabicyclo[2.2.2]oct-3-yl 6-(4-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
carboxylate 4-methylbenzenesulfonate,

(35)-1-Azabicyclo[2.2.2]oct-3-yl 6-(4-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
carboxylate,

(35)-1-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)- 1H—mdazole 3-
30  carboxylate 4-methylbenzenesulfonate,

(39)-1-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
carboxylate hydroformate,
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10 (3S)-I-Azabicyclo[2.2.2]oct-3-yl
6-methoxy-1,2-benzisothiazole-3-carboxylate,
(3S)-1-Azabicyclo[2,2.2]oct-3-yl 6-methoxy-1H-indazole-3-carboxyl ate
bygrebernate. (3S)-1 -Azabicyclo [2.2.2] oct-3-yl 6-methoXYplr/us200s/046256
H-indazole-3-carboxylate, N-1-(Azabicyclo [2.2.2]
oct-3-ylmethyl)-5-trifluoromethoxy-1 H-indazole-3-carboxamide
hydroformate, 15
N-(I-Azabicyclo[2.2.2]oct-3-yImethyl)-5-trifluoromethoxy-1H-indazole-3-car
box&mjele AddbicAcAlliAJotoR2y2 ] BoteBryihattndyg-Prgihictymtazole-3-

H in@ab@lel%ecarboxamide hydroformate, and

car OSSO R BIE e Teq BEEVA Cat B B e TR

anoﬁﬁer p arm ceu‘t)rm?y 20 acceptable salt, and free base forms listed

aboyesgamale Reoln. thedarmyot aepaaymacerfgalyiance ptakie srlt-
whetaipoaybaenpound listed above (in either a free base form or in the form
of a pharmaceutically acceptable salt) can also be in the form of a solvate

(sudh B! A ARRIFSEOL 2 drPlorsitrd EomPOTATHRIaHE e s - freerbragtate
forn?%‘}rggﬂ%‘l@’thereof or in the 25 form of a pharmaceutically acceptable

salt [??‘i")&%% 9h) ?%Q%Hh&%ﬁ%?f FRRMRBRBLLAN e,
WO 2006/069 CT/ 005/046256 wherein if the compound exhibits

1Chir&ity ltﬁaabbecln{ImZﬂocrrBeiﬂ &-mekiore- Ok enantiothiersisQchrasx@late,
racemate or a mixture of diastereorners, or can be in the form of a single

enahtBihidrZaRisyEingid e el Srmst PAREbHaIRR T8 S mf?@ﬁ&lafﬁbwﬂ@me
andy 95)'71%998?§A BLb 9f %'91\/@%%@%%&3%@99Q%&Iﬂémula | are

selected from: zabicyclo[2.2.2]oct-3-yl
5-mastharyapiejatidz olz @ chyhoaxyldies hyitlieiomediey y- 1 A-indazole-3-carboxamide
I-AZasivyfetoj@e2. 2]oct-3-yl 5-methoxy-IH-indazole-3-carboxylate, (35)-i
-Azabicyclo[2.2. 2 oct-3- 1 6- et 6%5 ,2-benzisqthiazole-3-carboxylate

l%yd%fd écy %g]f % a'Bﬁ: -ﬁrxfl]‘%%{arg thoxy-1#-indazole-3-Carboxamide,
6-etRoxyAL.8:0RIA SO NIRZEIS IR VMR Rxy-1 H-indazole-3-carboxamide

hydroformate, and
N-1-(Azabicyclo[2.2.2]oct-3-ylmethyl)-6-methoxy- 1 H-indazole-3- carboxamide;

wherein salts listed above can also be in the form of another pharmaceutically
20  acceptable salt, and free base forms listed above can also be in the form of a

pharmaceutically acceptable salt,

wherein a compound listed above (in either a free base form or in the form of a

pharmaceutically acceptable salt) can also be in the form of a solvate (such as a hydrate),

wherein a compound listed above (in a free base form or solvate thereof, or in the
25  form of a pharmaceutically acceptable salt or solvate thereof,) can also be in the form of a

polymerph, and
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(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-1H-indazole-3-carboxylate
hydroformate, (3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-
IH-indazole-3-carboxyl ate, (3R)-1 -Azabicyclo [2.2.2] oct-3-yI

SO RHRREYssk-indazole-3-carboxyl ate hydroformate, PCT/US2005/046256
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-IH-indazole-3-carboxylate, 15
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 7-methoxy-IH-indazole-3 -carboxyl ate
hydroformate, (3R)-1-Azabicyclo [2.2.2]oct-3-yl 7-methoxy- IH-indazole- 3
-carboxyl ate, (3R)-1-Azabicyclo [2.2.2]oct-3-yl
6-(difluorowietbexy )tk cntdpzole ideibokitate ihyshrdfoiméatefof8RIEE mixture of
-Azabi cyclo [2.2.2]oct-3- -(diflyo -1H-i - : -
e RIS e 6 L HARE D NARHRH i be i the form ot
5-(tFiflGS o EIPKBALIHRER d B Efhoxylate, (3R)-I
-Azabicyclo[2.22]oct-3-yl 6-(trifluoromethoxy)-11-1-indazole-3-carboxylate
hydroformiteqr®iR)1d sAfathioyetoipopra] aedtos-giethod aspect of the invention, the

6-(trflupronetrennii-infazplerdgarkoxylate, (3R)-I
-Azabicyclo[2.2.2]oct-3-yl 7-(trifluoromethoxy)-1H-indazole-3-carboxylate

25 hy BRoh-4Hzah] ) 14 --ddrboxylate hydroformate
7-(tr|ﬂgj%9§c?cr%e$r§%§y%-lgﬁ-?n%ﬁ%%%&a%&%%ﬁ% é?lgévl\)/%)yzlotog (c)i6£§‘097t ’

PCT/WS3095048256:1{BR)5- mzahicy elof2:2 bt b@bpkylate,
5-(4-methyl-l,3-thiazol-2-yl)-IH-indazol e-3- carboxylate hydroformate,

(3RENA AR 2 BP6ckt-3-§ rBopahebRizsafiiazole-3-carboxylate
-thid¥B1°5Y2if-indazole-3- carboxylate, 5 (3R)-I-Azabicyclo[2.2.2]oct-3-y

-( Qb'él 0J- -{Hiac 13 .
10?3R | gzﬁ%ﬁﬁ%@%%ﬁ@é@@? E‘.‘éﬁiﬁﬁy%?%%ﬁammm@

azolzxyt)Akingakgle? 2] carbekiateh ¢ SR} A-Arabity3lofjtb 0 2lueth@dydformate,
6-(4-methyl-1,3-thiazol-2-yl)-IH-indazole-3- 10 carboxylate hydroformate,

(BRERIA AR 2 216t BY Pe R m A #E - EB R & ndazole-3-

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-/H-indazole-3-carboxylate hydroformate,
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-/H-indazole-3-carboxylate,

15 (3R)-1-Azabicyclo[2.2 .2]oct~3-yl 7-methoxy-/ H-indazole-3-carboxylate hydrofOrmate,
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 7-methoxy-/ H—ihdazole-3-carboxylate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(difluoromethoxy)-/ H-indazole-3-carboxylate
hydroformate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(difluoromethoxy)-/ H-indazole-3-carboxylate,
20 (3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(trifluoromethoxy)-/ H-indazole-3-carboxylate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(trifluoromethoxy)-/ H-indazole-3-carboxylate
hydroformate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(triflucromethoxy)-/ H-indazole-3-carboxylate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 7-(trifluoromethoxy)-/ H-indazole-3-carboxylate
25  hydroformate,

(3R)-1-Azabicyclo[2:2.2]oct-3-yl 7-(trifluoromethoxy)-/ H-indazole-3-carboxylate,
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carboxyl ate, (3R)-1-Azabicyclo[2.22] oct-3-yl 6-(5-methyl- |
,3-thiazol-2-yl)-IH-indazole-3- carboxylate hydroformate, 15
(3R)-I-Azabicyclo[2.2.2]oct-3-yI6-(5-methyl-1,3-thiazol-2-yl)-IH-indazole-3-
PERNRIGs{3R)-1-Azabicyclo[2.2.2] oct-3-yl PCT/US2005/046256
5-(3,6-dihydro-2H-pyran-4-yl)-IH-indazole-3- carboxylate hydrofotmate,

and (3R)-I-Azabicyclo[2.2.2]oct-3-yI
5-(3,6-dihydro-2H-pyran-4-yl)-1H-indazole-3- 20 carboxylate, wherein

salts listed above can also be in the form of another pharmaceutically
accepphlie salic ahdfoer) wase Tortsdistett Gbovezca disbrbadaztie Torm

of acgrhexytrackydivddiynaisceptable salt, wherein a compound listed above

(in either a free base form or,i form qf 9 ticall

oS S R b R T O A SO (oL P L i),
C oxyiate . .

wherein aycor’npound listed above (in a free base form or solvate thereof,

or inthertarmmmehaipharmaacutically- acesptablasad onspivaiadhereat,)

canaalsexbrintedhimaaf a polymorph, and 19 wherein if the compound

exhibits chirality it can be in the form of a mixture of enantiomers such as

a rad@nkrbzebiayRipkiuté 1F diadtetedhedrs - be ChiAzpleln ineriifazetesd-

sind&&Rifomer or a single diastereomer. Preferred aspects include
phamasentiaal GasPosiions camerising @y comroynd,of /7 fisjpiention

1@n$%wﬁg%%cepwe caﬁ}i%r and, optionally, another active
agent as discussed below; a method of stimulating or activating inhibiting
alpHaRT-1ricutivircteleehldrs; By §-tsrdettotnihell a9l £ cbnidntibaaleaksay
or otfebgedettbed herein, either in vitro or in vivo (in an animal, e.g., in an
ani odel,.or i mmal or jn a_hu | had of treating.a
neu@g)g@ﬁs@g&?&%ﬁ%*??%‘s@é@%& BERHE s
memory, cognitive impairment or decline, memory impairment, etc.

13et{3ayl D tseatinp @ dispase- ftatie-metiylatgdiy. sicoiincralplacleastivity,
in acanbonpied, €.9., a

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(3,6-dihydro-2H-pyran-4-yl)-/ H-indazole-3-
carboxylate hydroformate, and

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(3,6-dihydro-2H-pyran-4-yl)-/ H-indazole-3-
20  carboxylate,

wherein salts listed above can also be in the form.of another pharmaceutically

acceptable salt, and free base forms listed above can also be in the form of a

pharmaceutically acceptable salt,

wherein a compound listed above (in either a free base form or in the form of a

25  pharmaceutically acceptable salt) can also be in the form of a solvate (such as a hydrate),

wherein a compound listed above (in a free base form or solvate thereof, or in the

form of a pharmaceutically acceptable salt or solvate thereof,) can also be in the form of a

polymorph, and
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10

15

20

25

human, e.g., those mentioned herein. The compounds of the present
invention may be prepared conventionally. Some of the known processes
that can be used are described below. All starting materials are 15 known
or can be conventionally prepared from known starting materials. The
synthesis of similar compounds is disclosed in copending U.S.
applications Serial No. 10/669,645, filed September 25, 2003, and Serial

No. 11681%%3‘%ﬂ@%%"&%&%ﬁ&?%rmi antire, disclesyirgs of which ase

hereby incorporated by reference. Acids that can be used in the

prapiaracio Aush e INeyeibase Bstars afrdigicrompne sty r/EilaBIErBa 2
bR ERAREIRY dnowyprasederas described in the literature, or as

described below. For example, 7-trifluoromethoxyindazole-3-carboxylic
acid is commerciall%/ available. 5-Nitroindazole-3-acid can be prepared b

nitratioPr ST B8R SInslide (RAFARE B8 g o BORS g8y Ine BIETBPTnd of
M hvern Bramaingazelemeils angtabitflaaiomethopisaazolerdiaciative
can be prepared from the corresponding isatins by 25 basic hydrolysis
R0 R 5 PO o Ed) FRRATR o ACKY G TSRt e
o200 B cPiBrsbstgtutadibenzisatliinzotecerivinodiaseidsroare Wespriephbeckin,
from the . corresponding thiophenaols by r i it | lori .
S L AR o b AR A TR i o
barnexide regtbiodoefi trertingl FoxedeoloTisel thiedomes shstitatedfinerpoe asegally

Ve GaTe] | ofyi 1 /969 od o
%%Q%PW&%@% ég@mmmm@zg@%,dﬁm W 2006/06 908 0d of

r1QS2005/ 6 esterification, palladium mediated cross-coupling
WtktA e rdgeAsietatar o bisd RyapieptiniRatbar MARYIE: B 2OoRgMBRc o8- 2

ResnDeyetndQ03erti 520 headiel Saponification. The oxazole substituted
indazole acids were prepared in a similar manner. The dihydropyran and

tetrahydropyran substituted indazole acids can be prepared from the
bromo S8 By HE AT R EINSAIBEE A SRERIRG SN H A g Hith

terrhydropyractdes ey Jollowaddayadicttbediated deydratigmeterials are

l;;duction urLder acid;:c. Cﬂnditionsa§omﬁh subsftituted g%g%ole-fs-acids
TSV TSRS RO SBIE BERIEAE RrVatveS ED "axample,
5-difluoromethoxyindazole-3-acid was prepared from

3-bronith4 spititapherfcinbiareantiomdyith dsbigscliflnorpandiratd). Se apntloatiwith

diethyl malonate  S1eGaiRaxyIalivess 2003, and Serial No. 11/089, 533, filed

March 25, 2005, the entire disclosures of which are hereby incorporated by reference.

Acids that can be used in the preparation of the bicyclobase esters are
commercially available, can be prepared by known procedures described in the literature,
or as described below. For example, 7-trifluoromethoxyindazole-3-carboxylic acid is
commercially available. 5-Nitroindazole-3-acid can be prepared by nitration of indazole-
3-acid (Kamm, O.; Segur, J.B. Org. Syn. Coll. Vol 1. 1941, 372). Bromoindazole acids
and S-trifluoromethoxyindazole-3-acid can be prepared from the corresponding isatins by
basic hydrolysis, diazotization, and reduction (Snyder, H.R.; et al. J. Am. Chem. Soc.
1952, 74, 2009). 3-Substituted benzisothiazolecarboxylic acids can be prepared from the
corresponding thiophenols by reaction with oxalyl chloride and aluminum chloride
followed by treatment with hydroxylamine, hydrogen peroxide, and sodium hydroxide.

The thiazole substituted indazole acids can be prepared from the bromoindazole acids by
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10 saponification, esterification, reduction of the nitro group, and
diazotization. 6- Difluoromethoxyindazole-3=acid was prepared in a similar
manner from 2-bromo-5- difluoiomethoxynitrobenzene. The

R roneasbediifluoromethoxynitrobenzene used in that prepareti@R0@BH46256
prepared from 4-nitrophenol by ether formation, nitro reduction with
concomitant protection as the amide, nitration, amide'hydrolysis, and a
Sandmeyer 15 reaction with copper (l) bromide. The bicycloamine used to
prepare the amide derivatives was readily prepared from quinuclidinone

by résefioer inth RSB mRisES Anisrso v llogeiibiis eyt hiTaie zine reagent

bi r: Cy%kab@éliem&te& aam@emfﬁpaés%jayetamo@uxgagg)r@a&:y@mfa&l@lﬁ. with

the Ricycloal Sin e ospnine, an 1

ol AL ARl SR AR SRR e ppgopyn

2002n<BtPtr1173511<)pm@ prbgipeigd W@@W@wba%b@sm@ahoneﬂmémed@ by

the E@@ﬁmm@ﬁth@talcia&gguram&g@xﬁmlggh@\intﬁh&@@&%pgﬁnaf -one,

either toI nes fon I%:taca]hd%or oxal torlde %pgr (%Brews er, J.
. Co oo e mealed Gevdrabon ot fedi o undasidha songitans nee

amué@@ﬁ%@mmﬁwlbywmgmmgm@mh béraeigsiwithtiie. For

bicyglaagine. a@qdfb%moﬂﬁaworerm@m%@@ﬁ@ﬁdd{bwﬁoqr B¥ophenol
conyerting.the aci e corres ondln acl chloride and then reaction
SR (VRSB

with"Mhis SRS Sty B (MR oT Agsopiste
1Macﬂapmlﬂ!catiwulh@hn@:at‘hram@ctwghhe Nnrwmm, ShEdiBiotrgidied:

Chemﬂmgmzﬁxg;zylgda%&é%ﬁ%la WHRSEpHRIRgS ﬁﬁﬁ@%ﬂﬁﬁ@é%%ﬁ{%%% 3t

d mai églned at room temperature for 18-24 hours. The resultant

add OLAHIS TEBISLBER AT pLi e a By 36 gtﬂh‘iia’i‘&?%?(ﬁiﬁa@‘z%‘éfc}lﬁ%m that
chromeatogiaphys praecry Stah Zatioppherad tigedhby ftihaseos kiltedréd thmstith
21 W GRR%4P. Q%E%Eﬂé%%&&)eoﬁ{%%5§m%@‘ﬁﬁ @9% el inRArt

will recognize that compounds of Formulas I, IA, and B can exist in -

13 QraR A O BRSBTS AIBFtgamide dervarives
compsueaily pcipoiddgrois ishmdidintnansy isamiersy diaststeetnd ouyinies,
racqgﬂ@ggéj_ bg%y%%g]ic_mi_xtures of enantiomers, substgntially pure, and
pure enantiomers, are within 5 the scope of the present invention.
SUbStantiaIl% 81%5/%1(%] a0 gsq'tr:psegz?n%%%traebgrgg ?he coupl.mg reaction of acids with the

bicycloalcohol using triphenylphosphine and diisopropy! azodicarboxylate. (Ahn, C;

20 Correig, R.; DeShong, P. J. Org. Chem., 2002, 67, 1751). Alternatively, the bicyclobase
esters can be prepared by the reaction of the acids with the bicycloalcohol in the presence
of either p-toluenesulfonyl chloride or oxalyl chloride in pyridine. (Brewster, J. H.; Ciotti
Jr.,C.J.J. Am. Chem. Soc., 1955, 77, 6214). The bicyclobase amides can be prepared by
the coupling reaction of acids with the bicycloamine and HBTU, HATU, or HOBt and

25 EDCI in DMF, or by converting the acids to the corresponding acid chloride and then
reaction with the bicycloamine (Macor, J.E.; Gurley, D.; Lanthorn, T.; Loch, J.; Mack,
R.A;; Mullen, G.; Tran, O.; Wright, N.; Macor,‘ J.E. Bioorg. Med. Chem. Lett. 2001, 9,
319-321). The couplings are generally performed at 0 °C and maintained at room
temperature for 18-24 hours. The resultant adducts can be isolated and purified by

30  standard techniques, such as chromatography or recrystallization, practiced by those

skilled in the art.
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5% wi/w of the corresponding opposite enantiomer, preferably no more
than 2%, most preferably no more than 1%. The optical isomers can be
obtained by resolution of the racemic mixtures according to conventional
wocasassydor example, by the formation of diastereoisomepier/ 82668156256
using an optically active acid or base or formation of covalent
diastereomers. Examples of appropriate acids are tartaric, diacetyltartaric,
dibenzoyltartaric, ditoluoyltartaric and camphorsulfonic acid. Mixtures of
diastereoisomers can be separated into their individual diastereomers on

the basis Ehernsipidinpsicsi hiniles a¢ e hiec sife tercegpyrafe o Qg RN A

to thasepskiflediinithamtdonesamnplendycdhaltamalagiaminer fiactierad
crystalllzau%n The optically active bases or acids are then Ilberated from

the SENArateH B N R Tt rocesE or snelr SErafian ot
opticalrisemiemsiivol/eSctihetigseof chitanehin m&mgrépw ¢eagtioptvirmlare within

HPLfe colrak, M&h%%ﬁh@ytsz@%aslqnﬁhﬂ%ﬂmtmrpmmalIyoqh&%qnan
to maximize the separat n of the enantlomers ?wt ble chiral

colurfing %l aFITEReNSaPRIE T ™5t &R ?é% Shct ?\5&:3}"9‘
0J peferaglymanyantiteas 168l routinely selectable Enzymatlc separations,
with or without derivitization, are also useful. The optically active
compoundsoffriasmsdasd c4A panbtdiBeday ikevisen o thbtatamdt myxutikzing

optically,.a Ogngigo%%%r%% 'i“pgé%r@éé IR COULRL YU AR RIRESRSS 395{.’9%&somenc

reaction c tions wh I 0 not cause racernlzatlon 25 In addition, one
1bf oreliiasip S RAISPHEHE A€ R sk Bigh AR ORTATTHE B h RS dasFreRngsed

in differentesmebegrsaiegin nsmaaacgdieetichead thecoptentef, 2H, 3H,

"C. (ofndior 14C. In.one, arl olilxlx%rag bx%d ee:rgtéft%ds &%POUQ%% H e

deuterated. Such eute?ate orms can be made the procedure described

in U?B?‘Wﬁﬁéﬁtol\ﬂ‘&lf 5 BKE B d sk o6Ie3 2109 bAY s deibplay it alagd/or

P atexyiniitas 48 4hcesly, andh6ds B4R iitbte riinia aaithimpeauaphichy

| 5efflc: d increase the d rati o; ta(:tl of drug gh Q < or acids are then
O@f@é@g?}a é@f‘?fl&gﬁtﬁﬁlg/ﬁqé%@g B eri Vﬁ compoun K
can lbe@yﬁfm;aé@dﬁp@tﬁ@%ﬁm@qﬁ@tﬁéwsweﬁlfévsea@geméﬁorﬁemﬁm of
Denpig 4t isdzshito (n i3 8ee MoAdy 3Nass i RHen YIRS & aN@hiral HPLC columns),
with or without conventional derivation, optimally chosen to maximize the separation of
the enantiomers. Suitable chiral HPLC columns are manufactured by Diacel, e.g.,

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

not cause racemization.

25 In addition, one of ordinary skill in the art will recognize that the compounds can
be used in different enriched isotopic forms, e.g., enriched in the content of *H, °H, ''C,
13C and/or "*C. In one particular embodiment, the compounds are deuterated. Such
deuterated forms can be made the procedure described in U.S. Patent Nos. 5,846,514 and
6,334,997. As described in U.S. Patent Nos. 5,846,514 and 6,334,997, deuteration can

30 improve the efficacy and increase the duration of action of drugs.
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Applications of Radiolabeled Compounds for Drug Discovery and
Development. [In: Curr., Pharm. Des., 2000; 6(10)] '(2000), 110 pp. CAN
133:68895 AN 2000:473538 5 CAPLUS; Kabalka, George W.; Varma,

Ralendrtop7The synthesis of radiolabeled compounds via giganamstallis,
intermediates. Tetrahedron (1989), 45(21), 6601-21, CODEN: TETRAS

ISSN:0040-4020. CAN 112:20527 AN 1990:20527 CAPLUS; and Evans,

E. Anthony. Synthesis of radiolabeled compounds, J. Radioanal. Chem.
(1981), 64(1-2), 9-32. CODEN: JRACBN ISSN:0022-4081, CAN

95:76229 Pet&ra8d 4B6220d tPAREUS) Whendepplicable, vthe prestntls such

inveption Alsg relates WMsefe! forms ofdhe  sompeundsias diselasety

herein, such as base free forms, and pharmaceutically acceptable salts or
prodrRRys AN thBASHIBHIEH G BRI PIISBREIIAEH AT PRRR i
prodrugsranhb®areme d( Phateeaceutically aecepiaiessaltannzinatd73538

dhose,obtaingd by 12 1AGIRG. Yig.main conpeund. lunstioning as.ahas;

with an inorganic or organic acid to form a salt, for example, salts of

hydFOERRIES AP SRR RS A BRSSIHic AeTdheHTRth &8 BuIfoMb 088121
canyhDEsUifBmAR it Sa%atetaaid) naieiq aninhseucaiNicoid)seitiAaLids; and
formic acid, hvdrobramic_.acid fbe{p Lcla id, tar ggqqg gygnadrlicc?cid, 1981
TR R e S R R L BORIS AR R ass)

accéftaBle $aks GRIBEP0 IRAGHNISSENPR WARSH thAMhir AR PV R 1:476229

1dunctiorsas an acid and is reacted with an appropriate base to form, e.g.,
sodium, potassium, calcium, magnesium, ammonium, and choline salts.

Those skiljagin i aevvitl durhert: ircasniza dhatiacid Addiion saltsr althe
claimed co po%nds m(ﬁ\{ pre%ared by reaction of the compounds with

be
the SPROHRES CRBPS IS S oTy At BETd 0ra UGS RUAISF SR RePble
methosst gitienmativel el ketiRbuai d EHikgline eantemetaios altscoanlther
PrepRIGdLYFEackE.H0E GAnRALNMAS A the dpeRtians With dbe ARRIRRHAIGy-

base via a variety of known methods. The following are further examples

L of arc‘fﬁﬁtgb“ﬂ@?HEE‘&&?V%“BBtgfﬂ%tbo?fi}%ésa%ﬁ%‘”\’lﬁtﬁ“i'ﬁﬁféé‘ﬁfcoé PEsAgREid to
acidsrmaeetiitdsy adipelte salsl gitatbss ditratesd ssplartates], bensghbatesgid,
benzeneslfonales.ikisWiaies shuhiales, camPhakalgs . AidUcRatar .39,

cyclc,)p,entanepropig)nat][els&dgdec_ylsu{ljfa})tes,e,th‘andesuIfo,nate‘s,f L
quc?BH%ﬁ?%&%," % ydrobromut acid, benzoic acid, tartaric acid, fumaric acid,

salicylic acid, mandelic acid, and carbonic acid. Pharmaceutically acceptable salts also
20  include those in which the main compound functions as an acid and is reacted with an
appropriate base to form, e.g., sodium, potassium, calcium, magnesium, ammonium, and
choline salts. Those skilled in the art will further recognize that acid addition salts of the
claimed compounds may be prepared by reaction of the compounds with the appropriate
inorganic or organic acid via any of a number of known methods. Alternatively, alkali
25  and alkaline earth metal salts can be prepared by reacting the compounds of the invention

with the appropriate base via a variety of known methods.

The following are further examples of acid salts that can be obtained by reaction
with inorganic or organic acids: acetates, adipates, alginates, citrates, aspartates,
benzoates, benzenesulfonates, bisulfates, butyrates, camphorates, digluconates, .

30 cyclopentanepropionates, dodecylsulfates, ethancsulfonates, glucoheptanoates,
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WO 2006/069097 PCT/US2005/046256 glycerophosphates,
hemisulfates, heptanoates, hexanoates, fumarates, hydrobromides,
hydroiodides, 2-hydroxy-ethanesulfonates, lactates, maleates,

wethRkssklfenates, nicotinates, 2-naphthalenesulfonates, Q%8s 046256
palmoates, pectinates, persulfates, 3- phenylpropionates, picrates,

pivalates, propionates, succinates, tartrates, thiocyanates, 5 tosylates,
mesylates and undecanoates. For example, the pharmaceutically
acceptable salt can be a hydrochloride, a hydrobromide, a hydroformate,
a malgadepbsahaalk\Hine niénestifpnatesatlet@mates Eymarates, hydrobromides,

+alylpenzancsullanate salhaush av4 melvbenzsesilionale sl

Preferably, the’salts formed are pharmaceutically acceptable for

admifistindon g aRBherHEaa e elales, ﬁ&ﬂ%%ﬂfﬁé!ﬂ?eﬁr?&&%\éfﬁf%%
saltsgméﬂhﬁrqﬁmpmmﬁlaaaee pﬂﬁﬁb&g paspioiatenedirieacfpharaplitodanates,

%s qb%g Qse rgeosnlgtegmrgd%% ancsa% a@e@d then converting the salt back to the
se comp dund y treatment with an alkaline reagent. The free base

can then, i At]_deswed be converted to a pharmaceutically acceptable acid
addition s410" GHERE of PR RGHHIFHIL SotoRiie B<a T ELb gh Y HATLGHE: *
of thieydmhpmirdecs bf ddBoFoamidasalee, ananl Blodiveexestinittiffacanl (e.g., a Ci.

POVIIBIOIG DRI AR KRNI 106 B PRNALRIR @@@ab'"ty ofa

compoun to crystallize as more than oné distinct crystallin

"polymorphic’. r asolldc talllne ofa . .
compoun fﬁﬁ%f I’eastg@vﬁl%?%ﬂ%%r& PARGERTE § ot @’ PHATC YRR o
16f thatngorspdlavd oo ké@mmnmlboh@b«stambl@@@mofmcdmmm‘ apyuitable

givep campaundsars SOABINEA BYARRIAMSHPAINCR! FAMMA QEn converting
com os%o%r:q&%%%re as distinct in c%% mical structure as crystalline

structfifé frfEre REEIFSRTEHP ¢ S pB IR E. E bR iR drossin fpe free
the assevithfindnef deizgnizethetredrivpopirds ot Roaty laseriable auidlad8igan salt.
exist in different solvate forms. Solvates of the compounds of the

invention 08y disdifosskithethsatyenl aelecdesaredneonporateddnig thes of

157yskalling.2% fattice siructure of thercom BB ;gﬁ'%we AWing the: ) the art

crysta ization process The compoun vention can be

adniPisRIBHEIS aTAPHER acavBoNRgradiantelis 1o rmetiabsnorridigingie
premanm%WWMWGﬁ&ﬁhmrﬁamﬂmls 24olid crystalline phase of a
compound with at least two different arrangements or polymorphic forms of that
compound molecule in the solid state. Polymorphic forms of any given compound are
20  defined by the same chemical formula or.composition and are as distinct in chemical

structure as crystalline structures of two different chemical compounds.

One of ordinary skill in the art will further recognize that compounds of Formulas
I, TA, and IB can exist in different solvate forms. Solvates of the compounds of the
invention may also form when solvent molecules are incorporated into the crystalline

25 lattice structure of the compound molecule during the crystallization process.

The compounds of the invention can be administered alone or as an active

ingredient of a formulation. Thus, the present invention also includes pharmaceutical
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WO 2006/069097 PCT/US20051046256 compositions of compounds of
Formulas 1, 1A, or IB, containing, for example, one or more
pharmaceutically acceptable carriers. Numerous standard references are

weailabiediat describe procedures for preparing various fopgEhaianSo46256
suitable for administering the compounds according to the 5 invention.

Examples of potential formulations and preparations are contained, for
example, in the Handbook of Pharmaceutical Excipients, American
Pharmaceutical Association (current edition); Pharmaceutical Dosage
Forpesipsitilets (iLiebepnrdh of Fachws drid o5 ERvrarAnatit Gy empimone or

editigste pHRishedy M arcalPrkkaicinc., as well as Remington's
Pharmaceutical Sciences (Arthur Osol, editor), 1553-1593 (current 10

edition). 14wl ek Alntierdrstialalna. ARy PERIEIAR 0Elkcparin

high degree of selectivity, the compounds of the present invention can be

adnifries eelaliave uteR SR Rgraths DR T mMBALRYS ASEinsdo the
SAdminstratiaxmaiebel aoeatiaplishethiaecard pgiapatie ateneed i edfor

example, Orally. PAzY.P ﬁ’%ﬁ%é‘ébﬁ&%ﬂ% DSQUSY e 2 BIANENCRHELY -
intramu cularwrastem gand by infusion) by inhalation, rectally,

vagftansiatopiCammr i Bgre et HiisrParses keamoLsasisid biebraBYage
formscﬁamlbﬁlwseﬁlvm{zaémm;tﬁﬂregt@emm@adﬁs@édhgmr&memmcm;mg

SUCh deormSt]aSt Iets cienc S %%% ?Qo?tgm%rﬁq%l&? 1593 (current

Iozenges S and Dok pow e compou e present invention'can
1e géifRIstered 20 alone or comblned with various pharmaceutically

acceptable carriers, diluents (such as sucrose, mannitol, lactose,

starches) larvieexai Eﬁeim@pkndwmlﬁhemﬁmm@d%grdmahbttﬂ'ﬂinilné;lltiﬁgree of

susggmqu}g, ageRmp3aidl Wﬁﬁé%r@é&ﬁ?fﬁ@&mﬁgﬁ% HRIRAREsteiSInN

preseryatives, Tolorants flayorants, lubricants and the like. Time re ease

cap¥ifaae ShralRoR Ry Behe ;fsca%r%d@gmﬁg B A dnATRAERY e
conpoutids ofptepresdntfonventiogn, &bl arioidy|iparshteral ydesageafonnty,

150anixﬁl%@el?&%&?qxff?&ﬁﬁ%@%ﬁ%ﬂ&%&%ﬁ’?% AkOS Y RNRon, rectally,

including aqueous and non-aqueous solutions, emulsions, suspensions,
syripEnahy t8ﬁ§8?gyé’ﬂjchyd’8‘élﬁbé%lfﬁ?§%§’ﬁ also contain suitable inert

diluents known in the art such as water and suitable excipients known in
the art sub’ﬁ%’ﬁé‘%%ﬁ]\%@e 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
20  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.

25 Various liquid oral dosage forms can also be used for administering compounds
of the inventions, including aqueous and non-aqueous solutions, emulsions, suspensions,
syrups, and elixirs. Such dosage forms can also contain suitable inert diluents known in
the art such as water and suitable excipients known in the art such as preservatives,

wetting agents, sweeteners, flavorants, as well as agents for emulsifying and/or

25



wetting agents, sweeteners, flavorants, as well as agents for emulsifying
and/or 25 WO 2006/069097 PCT/US2005/046256 suspending the
compounds of the invention. The compounds of the present invention
waydogdtyested, for example, intravenously, in the form of aiRi3ete§S046256
sterile solution. Other preparations are also possible. Suppositories for
rectal administration of the. compounds of the present invention 5 can be
prepared by mixing the compound with a suitable excipient such as cocoa
butter, salicylates and polyethylene glycols. Formulations for vaginal
‘adriiisRsHene e AP YAITRERS Y BT he Satrg miaptstsrpl che arpscgbin frasen
foamagbspirytéarpriaeqdainagiouaddiios tether agtivaong eaiRolution.
sucB té}tarblea G 15@%%%%9%35%?&”” in the art. For topical administration

the p armaceutical composition can be in the form of 10 creams,

ointments, liniments, lptions, emulsions,.suspensions, gels, solutions,, ,
pastes, pSURBFEoRET I AR A Bl Tor BRI B AoSgH gatir
eyesamareqrepseal bY opided the muimistration thnayualkbde iendpie trarisaermead butter,
ad nagmmwwaor?aﬂﬁ&étg@yfm HERHRI R RAENES: ARiARBhtion can be in

formulations suitable for administering via inhalation also can be made.

15 H5 8RB @I Y SROBN 6T B SSFRAY B theT SRBi 405yl sent4ipene. in
comgduindsoabeacdirdngadietiueniiontdanaoieadiminidtared hytinhalation

in the form of a powder (e.g., micronized) or in the form of atomized
solutions @b5wWEREeNSIgINEsTIeABEQSAkRIRLIAL@BmpaEl e PAACRAN RO Brm of

iPressirized acceptable propgliant. The compounds can bie administered
as the sofe active agent or in.combination 20 With otlllﬂlégplg”iarmaceuﬁcai3

agePRyduBITRIYStPRS HgRS Y talle domatieinistetine i & slignitigesar or nose.

ImpagsnenianalarmamanalassyBie: tathekfn] AGRRISESBPEMAHRMDLQS o5
calq}urgde%%gé:glg blockers, muscarinic ml and m2 modulators, adenosine
m a

receptor mo 16?%’, ampakines NMDA-R modulators, mOIuR

modulators, dOp%r%] modulatars, serotonin modulators, cannabinoid
modulatoraS8Hd SRS FRRY S S A PRI (G ing otreinB 2 o LiR a8 Rs -
15andF gt_amﬂnaﬂarfmiﬂeé@msmﬂﬂisordﬂmhr@tbﬂs?sg‘mmbrathQ ihgeedienhdamtieding
gd Fﬂﬁiﬁﬁ{%@dﬁﬁh'ﬁk AeRAdRAA Y RAGIUR YR ARSAgS [RRgE ¢ g dose
© (r)nvivcroneilzred) 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
20  with other pharmaceutical agents such as other agents used in the treatment of cognitive
impairment and/or memory loss, e.g., other o-7 agonists, PDE4 inhibitors, calcium
channel blockers, muscarinic m1 and m2 modulators, adenosine receptor modulators,
ampakines NMDA-R modulators, mGluR modulators, dopamine modulators, serotonin
modulators, cannabinoid modulators, and cholinesterase inhibitors (e.g., donepezil,
25 rivastigimin and glanthanamine). In such combinations, each active ingredient can be
gdministered either in accordance with their usual dosage range or a dose below their

usual dosage range.
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usual dosage range. 26 WO 2006/069097 PCT7[TS2005/046256 The
compounds of the invention can be used in conjunction with "positive
modulators" which enhance the efficacy of nicotinic receptor agonists.
fecbs@eobe positive modulators disclosed in WO 99/5674%,/M§200s/046256
01/32619, and WO 01/32622. Such combinational therapy can be used in
treating* conditi ons/diseases associated with reduced 5 nicotinic
transmission. Further the compounds may be used in conjunction with
compounds that bind to AP peptides and thereby inhibit the binding of the
peptides to by epv@hrmsisist ibe s0'Seleon eag bav@ DB/ 6250 T e/ idoippouvds

of thedsf@%mﬁwlelamnﬁaﬁe m@aﬁm@}%@hﬁ&lh&?e%&&@tgeﬁ@@y chIQ g, the
agonists, especia rtia a-7 nicotinic acetylchaline
A s U e e A
withivethienatin8edsreapy cabDbwissd A. t%:atetgiior@lnara/@heﬂsaﬂmwfath@wuh reduced

kindipg efif3Himgthkllycaconit ne a new radiolieand for labelling alpha
7-type neuronal nicotinic acetylcholine receptors. Neuropharmacology,

1999. 38(@!11%%3@?}% AS a(ﬂ;.onls%:'efgs'e 1171 coA%cﬁf%htxr\]net 1(:5 r(r:lomuggs tggﬁnnd to
are useful in the prop aXIS an treatment 0 a varlety (0] dpS ases al

condifidisatidssaesttiservithhive Bsrhindinierldirrspadenio N?ééi@ﬁtsubtypes See,
acetyleholmeyegemors are ligand-gastrol ion-channel receptors that are
composed of five subunit proteins which forma central ion-conducting

pore. Presmlyoﬁlaeﬁecﬁr@ elerfﬁeeekmmtmmﬁémﬁ*agh%}%é%% (B%fmbxy
In

189 and p2 - (34). here a 0 flve further subunits expresse

e SR R R 1501, 16 AT A R BPRIPSBIREs
can beshe o gentamagaopireterepdsitaime Activityerskintypenihicthdas See,
receé\gecbgmI@ena@@aﬁt@%me&m@mrm@Bﬁﬂﬂﬁ%ﬁﬁ%&gﬁ%@&%omm a
subtype formed from five O subunits. The a/7nAChRs exhibit & high affinity

new. radioiigand o a_u_ Alpha /- ‘5'4_“0 _n_ . n ‘3. !- ne i :., OrS.

shoWauthphaiZaade®gR mﬁ@@fﬁ}stﬁ 629+ 1e Mefg,dnrstﬂfertue’aﬁmenn@fthe
1PSYCRRLiG Hiseasas.AeRd %go%@m&@/gﬂ@sﬂﬁeﬁt 0@9%%%9&%%%@5

impairments, amaong other things. While nicotine is a known agonist, t ere
conditions’ assocmted with the central nervous system. Nicotinic acety choline receptors

are ligand-gastrol ion-channel receptors that are composed of five subunit proteins which
form.a central ion-conducting pore. Presently, there are eleven known neuronal nAChR
subunits (0.2 - o9 and B2 - B4). There are also five further subunits expressed in the

20  peripheral nervous system (al, B1,7, §, €).

The nAChR receptor subtypes can be homopentameric or heteropentameric. The
subtype which has received considerable attention is the homopentameric o7.receptor
subtype formed from five a7 subunits. The a7nAChRs exhibit a high affinity for nicotine
(agonist).and for a-bungarotoxin (antagonist). Studies have shown the a7-nAChR
25  agonists can be useful in the treatment of psychotic diseases, neurodegenerative diseases,
and cognitive impairments, among other things. While nicotine is a known agonist, there -
is a need for the development of other 07-nAChR agonists, especially selective agonists,

that are less toxic or exhibit fewer side effects than nicotine.
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is a need for the development of other a7-nAChR agonists, especially
selective agonists, that are less toxic or exhibit fewer side effects than
nicotine. 27 WO 2006/069097 PCT/US2005/046256 The compound
FNAS6I0R,1-€., 2-(3-pyridyl)-3,4,5,6-tetrahydropyridine is g ARRMANN 046256
occurring toxin in certain marine worms (nemertine worms) and ants. See,
e.g., Kern et al., Toxicon, 9:23, 1971. Anabaseine is a potent activator of
mammalian nicotinic receptors. Se e.g., Kem, Amer. Zoologist, 25, 99,
1985. Certain anabaseine 5 analogs such as anabasine and DMAB

(3-[4-(dimetiydampnajdenziylidierg]e3 455MHWQ%ZE&WW%N Q
also,kNOWY SGHA t&%‘?&t%r%ﬂ%%% Re §88n§3 Qemlej 82UV e o,

92/15306."0One particular anabaseine analog -12,4- |me OXy-

benfyfieife]-ApEpeaelite; Kb kﬁB@PﬁS%@SFSPQT%ﬁEPWXEf (@@@ghaus
5741802}, ris @rseledlivegpattia) AndALbRAGOIESHINMIITATHERN Slatdiethe

xtepsively, For exr%ll A 1l S sor h|b|t nis NSO
grocaggﬁ g?fe |C|ta|1}1%%: Illgop%renlcsr?tfg rget een E)lfﬁgsfg 6
incré&As8YsEN3 oty MPYBIRiIaR. %Wr@ﬁfglﬁ“mr@éﬂﬁﬁwwtﬁmﬁﬁsﬁgeeg us
e-g-ssmmmsﬁ wo Bwsbmmh@ﬁmmw 3113@1531%@12121@9(%83 [ABQHRREhoxy-

co ch is known to be a sel goni
TroplﬁsneZ roﬁ3 e %—feg‘ael-fﬂtsr%kréon caréoxy Nafed gb 3y §,802).isa
Macsteet pmmkr@%am@bmmwgmﬁm OB s20E.980) dxzanple,

Eﬁt@%&ﬂﬁlgﬁlﬁﬁ?\dﬁhﬁn&{@ﬂ Eéﬁsﬁﬁﬁ%ﬁ@&ﬁ’é&@ﬂf&%@iﬁ&oﬁi@ﬂ[& MedTs-21
Chem Lett 2001, 319-321). The.present invention further in

e T it RGN HE A GH DR ACHHELE (L LBRTBRS: See.
Thusgtrféemesemlmﬁmh@mhmma@gmb&ﬁcfc?é@ﬂ gorfdtively
activating/stimulating a-7 nicotinic receptors in animals, e.g., mammals, 20
especiallyAnsthensymyloenginistich aetivatiobéstiselatationhasGhihaiapaudic
effeet. SGRLAS JNEKP SHANACHVALION ik religys conditons agV@!X&Qget al,

neuro 0|cal S nd romes_ such as the Ioss of memory, espeC|

neeﬂeﬂ&ef@dfazasbag ga&m@g}maif mme&pemﬂya9mman an
effective amount of a compound of Formulas |, IA, or IB, alone or as part

of a 25 formylpdian. inccAinelaFaRRERMEs methods of treatment that involve

activation of -7 nicotinic receptors. Thus, the present invention includes methods of

selectively activating/stimulating ¢-7 nicotinic receptors in animals, e.g., mammals,

20 especially humans, wherein such activation/stimulation has a therapeutic effect, such as
where such activation may relieve conditions involvihg 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, IA, or IB, alone or as part of a

25  formulation, as disclosed herein.

In accordance with a method aspect of the invention, there is provided a method
of treating a patient (e.g., 2 mammal such as a human) suffering from a disease state (e.g.,

memory impairment) comprising administering to the patient a compound according to
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In accordance with a method aspect of the 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
tedhevpeddest a compound according to 28 WO 2006/06909¢1/us2005/046256
PCT/11S2005/046256 Formulas 1, IA, or IB. Preferably, the disease state
involves decreased nicotinic acetylcholine receptor activity. In accordance
with a method aspect of the invention there is provided a method for the
treatment or prophylaxis of a disease or condition resulting from
dysHRTEIE &fhs AidBririeEeathicdhe fhrsasscptor PR frseiensd migotinic
mamnsadcknarbigmanctiomprising administering an effective amount of a
compound according to Formulas |, 1A, or IB. In accordance with a

method aspest&fithe:ipvantipahessisRiavideda:methad iflthgd a method
trea}gg net or rogthét_lams OFa'd'%? e or condition resulting'from defective
. b

or mAlfUnCHoniAY HESHE REet HSTRS toeaptod [sHiagEAy 47sarstion of
Tecepiorisidncatyohvlamrecepter drapstissiam|rcomprisir gead mtinisiey ngnarising

effegdive:amaunid R GRRALRN o AECORHRSLIP.EQIMIAS FolAu IR 1 1B,

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

method fes g.HEALeTA eLthalaRis ol diseRss reondiion esuling,

from suppressed nicotinic acetylcholine receptor transmission
marfimi3F EegmepherRER DIt asecrniTRRritionAep drnarfiom ot ve or
compaitindriaaigy dingiie: Ecmryrl]tﬂasnh d&c%ﬂg&fﬁ@ﬁt&\/@ B?nha@i%/@@;a&aﬁ%
ec In ac ce with anather method aspect of the invention
e e e oo
disdrgerdiagisdivmeampHintidRt (e.g., memory impairment), or
neurodegenerative disease in a mammal, e.g., a human, 20 comprising
administeHrty wadenfectie amrdindtashertagiisduvrdtaoobedingpiovidechautzehbd

IA, &5 8. iRAseardapepyithianoihaemethodasRactaldhe Aaventign.there
is provided a n’lgﬁgﬁd for the treatment or prophylaxis of a disease or

conlaft?(t)lﬁu?eagﬁ%ng r

B ASRE LI EHBIRER T SPRATE SR & AT PRFing
Lhuradminéseripgismyradntivfistenimy end e¢fectivg to Formulas 1, 1A, or IB effective to

activate a7nACh receptors.

In accordance with another method aspect of the invention there is provided a
method for the treatment or prophylaxis of a psychotic disorder, a cognition impairment
(e.g., memory impairment), or neurodegenerative disease in a mammal, e.g., a human,
20-  comprising administering an effective amount of a compound according to Formulas I,
IA, or IB.

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

25  amount of a compound according to Formulas I, 1A, or IB.

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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25 amount of a compound according to Formulas I, IA, or IB. In
accordance with another method aspect of the invention there is provided
a method for the treatment or prophylaxis of a neurodegenerative
diepisighiysactivation of 29 WO 2006/069097 PCTJIUS2005{4636% /046256
a7nACh receptors in a mammal, e.g., a human, comprising administering
an effective amount of a compound according to Formulas I, 1A, or IB. In
accordance with another method aspect of the invention there is provided
a method for protecting neurons in a mammal, e.g., a human, from
neurgtoXitityedngtocad a mby@et eagionhofeern AGipricoe ptonsncommipgisingtective
admipistering atheliesive.amaye o msameauadgecording to Formulas

I, 1A, or IB. In accordance with another method aspect of the invention
there Is prglvallgce q’d%n nC]thlt Ognf%etp & tt %%tzrxg eerclztt O{ tgrqg'p%ltzli Xlstl%freais rovided a
neurodegenera?lve Isor er%y inhibi ing the bir INng 0 AP peptldgs to
a7nRethofeios protes iR EnAEaRTIAR B he e werppFmpe e oxicity induced
QAMiNISIEr NG Y BTECtN epRU ¢ R RiGaE IR @GO KTR:ta e aHBUIRS  a
IA, or IB. Indaccogﬁantc gvrir%h lgp?tmaror;r}gthod aspect of the invention there
is pr%)\rlri1 g a et for pro“fectl’ng heurons in a mammal, e.g., a human,
from neurotoxicity induced by All peptides comprising administering an
effective a‘t’h?ﬁfﬁf%f‘%? Q6 ﬂ’&?}/hﬂ BT LS ’F%Frﬁ\.Y RLian {hereys o ideq
accatetant éwthtanotheronegtivhgdlaspett ofithddparention direrdasbyrotitieidg the
a methad feraliayiating phibiianetahalineraicHacian naused RRing

eptides In a mammal, e.g., a human, comprising administering an
1&ffeéﬁ‘??é“é??f61%ﬁ"<ﬁf§%t¥ﬁlﬁ8ﬂﬁ’d OhR CORRMY tr FEGFIRAAR ToTRubF fgA- or [B-

Agents that bind to nicotinic acetylcholine receptors have been indicated

as useful Ip@dretHEneremih et dreih proppRAod Sefnisnbes thrseRguavilsd 2

conglitiGpg faandesdayn s aticntiseasas: NeuefeJRne tiye disaasaficed

invo}I)vi& & dgx/r? function of tgl&gggéégeg%lg ﬁgg&%@ rr?onugltco dc:igl(l)qngucr)lri accordi

mem%r;g e o?sc%oénrﬁﬁgﬂ%mpalrmenl%,"incfu Ing, for examf?le, P 18

schitedpsimaia LdAxiertiB- mania, depression, manic depression [examples

of psychotic disorders], Tourette's syndrome, Parkinson's disease,
1Huntingtoisactiselase: [eiaamplesr ofethod aspect of the invention there is provided a

method for alleviating inhibition of cholinergic function induced by A peptides in a
mammal, e.g., a human, comprising administering an effective amount of a compound

according to Formulas I, IA, or IB.

Agents that bind to nicotinic acetylcholine receptors have been indicated as useful
20  in the treatment and/or prophylaxis of various diseases and conditions, particularly
psychotic diseases, neurodegenerative diseases involving a dysfunction of the cholinergic
system, and conditions of memory and/or cognition impairment, including, for example,
schizophrenia, anxiety, mania, depression, manic depression [examples of psychotic
disorders], Tourette’s syndrome, Parkinson’s disease, Huntington’s disease [examples of
25  neurodegenerative diseases], cognitive disorders (such as Alzheimer’s disease, Lewy
Body Dementia, Amyotrophic Lateral Sclerosis, memory impairment, memory loss,
cognition deficit, attention deficit, Attention Deficit Hyperactivity Disorder), and other

uses such as treatment of nicotine addiction, inducing smoking cessation, treating pain
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25 neurodegenerative diseases], cognitive disorders such as Alzheimer's
disease, Lewy Body Dementia, Amyotrophic Lateral Sclerosis, memory
impairment, memory loss, cognition deficit, attention deficit, Attention

Refigidddyperactivity Disorder), and other uses such as treapepsRis/o62s6
nicotine addiction, inducing smoking cessation, treating pain 30 WO

2006/069097 PCT/US20051046256 (i.e., analgesic use), providing
neuroprotection, treating jetlag, treating nflammation, and treating sepsis.
See, e.g., WO 97/30998; WO 99/03850; WO 00/42044; WO 01/36417,
Holladayretgabic hdv)e gr Shvbng . nel@op®) 116894z (19 9¢t)2 S cleatitt eflamation, and

Anny@itﬁg&gg@. Med. Chew o fdapienkn 49/ 42000) o&tevenswed alsea17;
Psychop armatolf;)q%%/d 1998) 136; 5 320-27 %998)' and Shytle et al.,
. Vil

Mol SRR NTGE (2507, 3 B52h 457 i AL Bra AR e

the Mvertien. thesetis hrévitie@ e Mheihochottréabingiappatierteyp G281 36:
2 human, suleyi difs%%péyﬁh%&&iﬁg@ﬁgéhﬂwmmexﬁy%zﬁiﬁses

involving a dysfunction of the cholinergic system, and conditions of
memory alﬂgéf){ngggon ga%gel (R, {fxglle Og’njtpocr:ll L.{gclarr‘pgisfoll‘joggﬁzg]g Irgéthod of treating a
schlzophrenla,‘anmefy, manla_,‘ . 3epres§|on,_ma%|c epression )
[exanripieiseatassybrotiemissrdiry) Tooretsto sy iimne, nEapkEetmsve
diseassdd iington 3 disaase [amplesatreyiedeaeacative tiseasesky
andjon cognitive disorders (suich, g Alzheimers discass. Lewy Rady, .,
Derfien |5,°$H%t‘%%%%f_aterafl cferosis, m%_rﬁoyy m?palrmén , m)émory’
10ossicpogritiomatefiditprestentiorrapkeief AtichrishdbDerfiers K peretictispdrome,
D f'S%?%E)s&?Efg%bikﬁgfﬁﬁlml@ﬁﬁ%mgelige%éc%ﬁ%?ﬂé\ﬁme%@ﬁw@@&@w&],
ofac ound according to For s, IA, ar IB. Neur erative
discHTESPRILREA STHETH (R RS BE B S BFEe e R T,
but Areynoedhivsiiedtel IrkanmiemeamdiompropreplaxisobAdiseigrgrigion deficit,
d'Seﬁéﬁﬁoin %b%'ﬁtl, Q\'ﬁ(&ﬁﬁﬁl oifiueer Wtﬁﬁ%b@&@@é%o&{&%ﬁg%&fﬁmsteﬁng to
supranuclear palsy (Steel- Rlcgar son s ronglteﬁ%m tisyste
g R aPA T SO BILHEr &) RAFSHER RS P i S0 eei8a L REBing
amyotrophic lateral sclerosis, degenerative ataxias, cortical basal . ‘
degenerafGHOATaSIEA RSP At EEHIdhaetesds A Hq msareidn vention
scleiresing bpede Acelabd sy, Mentiratandtd jsepsdaRackinghpimeisersaes,
synyclelnepaltiasmRUMAY AKkEsavG ARhasiA aflatanielAbusy (sice:
degeneration, Machado-Josep diseas /spinocerebellar
Richardson syndrome), multisystem degeneration (Shy-Drager syndrome), motor neuron
20  diseases including amyotrophic lateral sclerosis, degenerative ataxias, cortical basal
degeneration, ALS-Parkinson's-Dementia complex of Guam, subacute sclerosing
panencephalitis, Huntington's disease, Parkinson's disease, synucleinopathies, primary
progressive aphasia, striatonigral degeneration, Machado-Joseph disease/spinocerebellar
ataxia type 3, olivopontocerebellar degenerations, Gilles De La Tourette's disease, bulbar,
25  pseudobulbar palsy, spinal muscular atrophy, spinobulbar muscular atrophy (Kennedy's
disease), primary lateral sclerosis, familial spastic paraplegia, Werdnig-Hoffmann
disease, Kugelberg-Welander disease, Tay-Sach's disease, Sandhoff disease, familial
spastic disease, Wohlfart-Kugelberg-Welander disease, spastic paraparesis, progressive

multifocal leukoencephalopathy, prion diseases (such as Creutzfeldt-Jakob, Gerstmann-

30  Striussler-Scheinker disease, Kuru and fatal familial insomnia), and neurodegenerative
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ataxia type 3, olivopontocerebellar degenerations, Gilles De La Tourette's
disease, bulbar, 25 pseudobulbar palsy, spinal muscular atrophy,
spinobulbar muscular atrophy (Kennedy's disease), primary lateral

weemsiselamilial spastic paraplegia, Werdnig-Hoffmann disga$€s00s/046256
Kugelberg-Welander disease, Tay-Sach's disease, Sandhoff disease,

familial spastic disease, Wohlfart-Kugelberg-Welander disease, spastic
paraparesis, progressive multifocal leukoencephalopathy, priors diseases
(such as Creutzfeldt-Jakob, Gerstmann 30 Strzussler-Scheinker disease,
Kurdisndtfatedufsing fainnsoromiajs znd aveunddegemioratiieg 8hBAIO occlusion and

2006/069997 LGk S200BR4R2R6. HisALRrSEesYING f1RBYREreIR! but not

ischemia or infarction including embolic occlusion and. thrombotic
occltidith Bs Rt as SHir4Erar B AEMBIT ARG & sy Bibé et eherd
not idinitedbo! épidur &l dubioly i setdandtet npichameldntraoetretiva) shasnd
sntragranial;and, infraverigpral lesions (including, but not limited to,

contusion, penetration, shear, 5 compression and laceration). In addition,

a—?nAChI?ns %ggnists,ﬁng\ s the.com qun of the grg;gp&lnventi n

100, (- a 1515, S as compoun ¢ present mvention
can be usec?to treat age-re ate%lo ementia ancfo%hé)r ementlaéjan(f

confditibnasaitle trarasriclasd daeteiingndgehre raentise mvdrooskisorsoritlty
vasgidias:desnentind il iaeronhiternabign sis st (B IRSWMAR A6k s His CRGE%
dem ti?m gf egr&gsgcré&giggwmetgrgo igegsr%?iqb 1911 len enga of head ttr%U{na ..
and diffuse brain ‘damage, Fementia Bugitistica and frontal 10be “dementia

10sedemqptiagythad/seusaiiigusp taatotermprese doitsatrervmbsitioranthzeatis lobe
proyided:a methed ohieeatinmsespatianti-esrecialbs avmany suffsripgfrgm
age-rel%te detrg]e tﬁ art1d otheg.dementia;:l ang conditi?ps Wi}h memory .
los§'COMprising administerny’ 1o the patient an efactive amolURtdegre'ate
condpoemd aetotitinds e Rosrand aenditinnor it nesdtyUessincageoitgndeinsthring
a fugthRremhedimentheRiesent RysHinA ies&tﬁﬁgtmm@a% pieating

patients suffering from memory impairment due to, for example, mild

jscognitive fp _M@a&&u&%a}%%ﬂzaﬁm&%&j%%fﬁa@se%?EH%Q:BM% Budes

Parkinson's disease, Huntlg%tqn's disease, Pick's disease, '
CratifitaRhERE aREaYS SHEp s LRIR maERTY, Meaamraiita sl oS mild
hymmimmmmm:mhgmeeimm@mm%@meﬁ@;egm'mgical
congiiQnSHARWEYAS IR EN LA ARSI AITRARRSs SRR F0ession,
aging, head trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia and
20  other neurological conditions, as well as HIV -and cardiovascular diseases, comprising

administering an effective amount of a compound according to Formulas I, 1A, or IB.

Amyloid precursor protein (APP) and AB peptides derived therefrom, e.g., AB .,
AP 42, and other fragments, are known to be involved in the pathology of Alzheimer's
disease. The AP« peptides are not only implicated in neurotoxicity but also are known

25 to inhibit cholinergic transmitter function. Further, it has been determined that A

peptides bind to -7 nAChRs. Thus, agents which block the binding of the AP peptides
to a-7 nAChRs are useful for treating neurodegenerative diseases. See, e.g., WO
99/62505. In addition, stimulation o-7 nAChRs can protect neurons against cytotoxicity
associated with AP peptides. See, e.g., Kihara, T. et al., Ann. Neurol., 1997, 42, 159.
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administering an effective amount of a compound according to Formulas

1, LA, or IB. Amyloid precursor protein (APP) and A(3 peptides derived
therefrom, e.g., A01,40, A0, 42, and other fragments, are known to be
WYPMJ%%&QO@E pathology of Alzheimer's disease. The Apl%@ﬁ%g%%% are
not only implicated in neurotoxicity but also are known 25 to inhibit
cholinergic transmitter function. Further, it has been determined that Ap
peptides bind to a-7 nAChRs. Thus, agents which block the binding of the
Appeptides to a-7 nAChRs are useful for treating neurodegenerative
diseases. $e@, th@ccdilhcdWER BB Addittan isdimdationiaré RALHRE a

i ici ssociat ith, Ap_peptides,
oo e R AR e Ao LR s

200606909 72ACMYASRY 5 46DI56" ek PRy ticdifasteasite ¢ of a compound
embadiren efthainventionihere ismrovidaedndimethechefibeating apdier
reventi ementia in.an eimer's patient which comprises

gdm'%ri?s%tge’qhbr?é’ f%%l’ﬁ‘ éﬁ%jé‘é@?ﬁ’é’r?%ﬁ |8§I?I§ré>#ec Ve SBLREar & human a-7
comipbullls Gecoridipig rehedrilasaingansyqBprevimhitstother blindialpuhifestations
amydois beimpenticass (RrelerallhuA 43 142) with RAGRRS. Praferablaa 7
nAC I?;g,tsmo% ggsefggablg,ogumn a-7 réA(&)hRs as W?_Ll as a method fOcE i
treating andior preventing other cimical manireStattons  dF AR g gnd signs.
diseznsempganielsde guttaxemititvited to, cognitive and language

deficits, apraxias, depression, delusions and other neuropsychiatric
1&@ymptomsThagsignspvandb mosepnantianokgaidsatbnosanalitiesyr A0yIdiéosis
Preseah lyeptionAlRe f?&%}{lﬂ?fc@}%%%Qf&%&(ﬁﬁ%gﬁgmr%aﬂm@#g&%%

diseases, for example, hereditary cerebral angiopathy, nonneuropat

herd@RAR: DAYy BSERTe sl nFE Br SRy aTn e d2 e ditfamppan fever,
famﬂhbk@ﬁ?ﬁrxanmﬂevaﬂtimk&m_ﬂée Hﬁr&ym m,mﬂlhﬁ;l@lﬁ&yﬁlﬁma;dosis,
pan9&&9&9a%&&@Q%ﬁ%ﬁ&ﬂ&aﬂmw@%m%m%v%rgggﬁ'ﬁ'S

anthropathy, and Finnish and lowa amyloidosis. 15 In"addition, nicotinic

eceptors have . heen implicated as playing a role.in the body's response

1o tconol ERHoh e e e s DA PR e
treabRtkritretrarssorirAted iagosi i d TinagomsdentidnARaRipsanTtisusedrnin the
acceedanat owitboas emizediment of the inventgsnthersis Previded @ dance

ting a patient for . . :
metg?tg g gneb%clij?x%ent %?tlxer}nvennon there is provided a method of treating a patient for

alcohol withdrawal or treating a patient with anti-intoxication therapy comprising
20 administering to the patient an effective amount of a compound according to Formulas I,
1A, or IB.

Agonists for the a-7nAChR subtypes can also be used for neuroprotection against
damagg associated with strokes and ischemia and glutamate-induced excitotoxicity.
Thus, in accordance with an embodiment of the invention there is provided a method of

25  treating a patient to provide for neuroprotection against damage associated with strokes
and ischemia and glutamate-induced excitotoxicity comprising administering to the

patient an effective amount of a compound according to Formulas I, IA, or IB.

As noted above, agonists for the a-7nAChR subtypes can also be used in the

treatment of nicotine addiction, inducing smoking cessation, treating pain, and treating
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alcohol withdrawal or treating a patient with anti-intoxication therapy
comprising 20 administering to the patient an effective amount of a
compound according to Formulas t, 1A, or IB. Agonists for the a-7nAChR

v also be used for neuroprotection against da :
ggé)géﬁﬁag% veith strokes and ischernia and glutamate-induc[(Taljg:q%S‘m5/046256
excitotoxicity. Thus, in accordance with an embodiment of the invention
there is provided a method of 25 treating a patient to provide for
neuroprotection against damage associated with strokes and ischemia
and jgidfaBratasineducast axsiatRxicitya0RapEisinthad ministRiRg Lo fhen
patien aéglgffecgv}? amount of a comgo#nf acc r%ibn Lo tI.:ormultas LA or
IB. ASHSETESOTE BEBRRLAEF ther QY A AL ME ot BeL B4 A BET b Tette
in theortyemnmenidiicticntnaaddietigresincuding Srhokingreassndnf inducing
treatineRaiBeRRhi AL 3B WMPRIBANBANEHRGT (id pARAPIA4E2RR

éitlag, obesity, diabetes, inflammation, andlsepsis. Thus, in accordance
ith B B b D RREAS e v Hib e idreViled a method of

treating a patient suffering from nicotine addiction, pain,jetlag, obesity

and/or diab&te SBMEmATeRh JaT6K 8RN SRS J e SE ARy " pFRARTR T 2n
comipfistngaaamifisteringta teespatientrdarefiectystbmmguit @h@nomic nervous
compoind according 1R rORUAR L ManR 4§+ f&%m{g%&r{z‘%@éﬂnEGf'ﬁé R tivating
an autonomic nervous system response to an Inflammatory signal. Upon
sengiaefiais inflaparREESryIstRrItakagtfe ABRSACHIREIPERZOUS SYStaHsase cytokines.

16espopdsthravahdie ¥agus R QY HNes haRsEMGRAHNE A B eases including

activating nicotinic a7, receptors on macrophages. These macrophages

in W ERASE TR TS BYSFRRE RTINS D STRIES R B> receptor
linkexddtat huhdatyitflameneatoryhdiseas essinctucingnafgeumetoiflaanthatiiig, response.
diabgigsBd SRS 3AIPRRAGESEXHEST HRe NIRRLNI: 3F IREERIRI @ ay be

it is likely this receptor that mediates the cholinergic anti-inflammatory

respBse T HeratBr & omBEIM AL weT ARTHIt S IEREEINA CHbréte shabis and
1 Snacrgehatresapay hea Usétliqr Humranvietla A0g RF YK 2isEEses including

rheumatoid arthritis, diabetes and 15 sepsis. See, e.g., Czura, C Jet al.,

J. Intern. Med., 2005, 257(2), 156-66. Thus, in accordance with an

embodimél;walwqmgémrowméggqgﬁwab@’ the invention there is provided a

method of treating a patient (e.g., a mammal, such’as a human) suffering from an
mflammatory disease, such as, but not limited to, rheumatoid arthritis, diabetes or sepsis,

20 . comprising administering to the patient an effective amount of a compound according to
Formulas [, IA, or IB.

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

25  vivo imaging of the receptors can be performed using, e.g., PET imaging.

The condition of memory impairment is manifested by-impairment of the ability
to learn new information and/or the inability to recall previously learned information.
Memory impairment is a primary symptom of dementia and can also be a symptom

associated with such diseases as Alzheimer’s disease, schizophrenia, Parkinson’s disease,
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method of treating a patient (e.g., a mammal, such as a human) suffering
from an inflammatory disease, such as, but not limited to, rheumatoid
arthritis, diabetes or sepsis, 20 comprising administering to the patient an

wifesiyesaymount of a compound according to Formulas |, 18¢BtsBobv46256
addition, due to their affinity to a-7nAChR’s, labeled derivatives of the

compounds of Formulas I, 1A, or ID (e.g., C'i or Fps labelled derivatives),
can be used in neuroimaging of the receptors within, e.g., the brain. Thus,
using such labeled agents in 25 vivo imaging of the receptors can be
perfduntisgtersindjscasy. FIREF itneagtnGrentréetbinidkidrictasie DM chsizirpaela
is manifestad . iaRaEmanaf iheahilifedtocgamedrwirformation and/or
the inability to recall previously learned information. Memory impairment

is a prim&%qussym %E%HJ&H&%QH%&Q&%%?%Q%%%EERH&F@ ihisnaared

with such diséases as Alzheimer's disease, schizophrenia, Parkinson's

diseprbodef YresinDp BrIcYT Pt iR donsrems s Bl R te Hpairment
diserag), RigkisdisanseiaCvabiy igldislakahdisgaisi s ddMineqrdiaias atiteesia
disease, and head trauma as well as -re| iti ine, Thus,
in aztlzsggcri %%c“él?%ﬁﬁ%er? rgr%ufw% |h$grnd?aqcft %tfn%/{?‘eér}?{(?ogr‘(mg}[%\.'r’(le‘%(%II1 %%%%%?(?éﬂ%yf
metfdisiipenthily S5patEn s araliRICHErASIStaR AmBIEtMIIadEhRAgaItve
ImpaigHenind Ve, rvasesatden eaiia (yaDh Bge-assodiatentic0githes-
decr'!e?ﬁeﬁf}:’*%?% Amnesia associated wiopen:ne 551%%%%%% qardiac,
arrést, anajor generg?anesthesla, memory " deficits from early exposure of
1Gnednpdtibvarenisduted peapmvaResEscRareagaifve Stinp igkeEntyndrome),
chropiGAatiguR Syl ame, dascaleNRtsA) BiS)rplatad-dpmantisaeptipsig to

relaged é:t?e%’i?'tr'l"&f‘ AT Q%VXE}I? %Xé‘adé‘@&l%in”?8?9#3%%‘%&% IB.
demérttia, O'idrug supstance induced memory impairments, Dementia
Puglisticafé]Boxer Syndrome), and animal dementia (e.g., dogs, cats,

horses, et fieRt RbiHiHSTRE AR RIS BFRSERd R R ASA HROR MRS of
amdasnirofnal cdinpbeperdadarsingdodotmilesdd, e srvkBy Phédnsagesothe

14he comperRdsiaidhs, PresenLIRLeHaR SeREDthURAN AaHetnof fasialk

including the particular syndrome to be treated, the severity of the
synitBiis HhEeaco (RS H iR ErRETP AR RELRAAEF Of thiecaeeggs and

inteuheqirédmecpaﬁknylaelewms widel-effects, among other considerations.

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

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

25 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
and the like are not intended to be limiting, but are to be read so as to include all related
materials that one of ordinary skill in the art would recognize as being of interest or value

in the particular context in which that discussion is presented. For example, it is often
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utilized, the efficacy, toxicology profile, pharmacokinetic profile of the
compound, and the presence of any deleterious side-effects, among

other considerations. The compounds of the invention can be

admuigiesed to mammals, particularly humans, at typical dRspgeRY¥RIG 256
customary for a-7 nicotinic receptor agonists such as the 20 known a-7
nicotinic receptor agonist compounds mentioned above. For example, the
compounds can be administered, in single or multiple doses, by oral
administration at a dosage level of, for example, 0.0001-10 mgncg/day,

e.g. poseibld » mbikityttope bniferdosagecforitsre arndiomt&inafothexanh pid, achieve

1-20Q-mek af activentempang TrRtdRrauRnRUS AXRINSUALRRADE nowledge of
com ognds can be administered, in single or multiple dosages. 25 In

carryitfg DAL ProLEaerRLBrAR BrodE iy aihen ndipFiRiaeans. to
understecdtabsaferemce toilbaptiowldy uftets;imedgiascseagentsheelishods and
cultyre condifigns,ang dhe,Like are not intended to be limiting, but are to
be read so as to include all related materials that one of ordinary skill in
the art woyld recognize as being of intexest or.value .in the iC .
context i W GE i e e R e B e i o
WO 0608909 P & rRYSIE0Br0MG I5eresd shibterans] b titske wh bethafferlearly
systenmoidehitwigsmedivmdenanaibierend stihaebiry® GoMaa taRting to the
identir%aélé {e%%I&ngh eoog S itIIsLn tg? tﬁrt wi Ivhavethsufficl;ien} knowle ge of
such S eSO metho doiB5Taasss Bems e Lig Rtk LiRdhgrelevant art.

xperimentation, to make such substitutions as will optimally serve their
1gurposes i i ﬁﬁ%’é%%’fﬂb’d@%ﬁ&%”ﬁ?%&éﬂﬂ?&é’ dlstipeed heras. sphigrth
presenbirpeertio degites Galdhes funth en desatibedsbyndieatedf shedalandpereentages
non-a'lljerggi{;}gi amples. In applying the disclosure of these examples, it
should be kept clearly in mind that other and different embodiments of the
methods disclosed according to the present invention will no doubt
uggest e g el SRR R R S M R S amaye
and Icthe Sl ewirrirex arppResatad bunsferatares are set forth uncorrected
in degrees Celsius; and, unless otherwise indicated, all parts and
Ipercentages are by weight. The enkiteadiBldsures of all applications,
patents and publications, cited above

All spectra were recorded at 300 MHz on a Bruker Instruments NMR unless

otherwise stated. Coupling constants (/) are in Hertz (Hz) and peaks are listed relative to
TMS (6 0.00 ppm). Microwave reactions were performed using 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 RPig 3.5 u columns using a gradient of 20/80 to 80/20 water (0.1% formic
acid)/acetonitrile (0.1% formic acid) over 6 min. Preparative HPLC was performed on
25 30 mm x 100 mm Xtera Prep RP g 5 i columns using an 8 min gradient of 95/5 to 20/80

water (0.1% formic acid)/acetonitrile (0.1% formic acid).

Representative Procedures.
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and below, are hereby incorporated by reference. 15 EXAMPLES All
spectra were recorded at 300 MHz on a Bruker Instruments NIVIR unless
otherwise stated. Coupling constants (J) are in Hertz (Hz) and peaks are
etenaedative to TMS (S 0.00 ppm). Microwave reactions were/pexdermeds
using a Personal Chemistry OptirnizerTM 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
purdhastbSfréhasesarian Technologies. Analytical HPLC was performed on
4.6 mm x 100 mm Xterra RP18 3.5 .t columns using a gradient of 20/80
to 8Bi20ediatet (0.1% formic acid)/acetonitrile (0.1% formic acid) over 6
min. Preparative HPLC was performed on 25 30 mm x 100 mm Xtera

Prep RPis%&ann%wsi&g ann@:twun @gadientofdhin of 2680usdiestins to the

(0.1% fgsrml am&}( 1 nltr e é%%i 0/311(‘10rm|c acid). Representative
Proc S (S e Ehe007 B 1S 20051046256 1. Acid

Synthese rocedure | Proc durebmpu ovides. a method for the c nverS|on

of substitut8d ISRTRE R tRE CErreSSont ndslantalaz&e-  CETBSRIE Bgjdadagole-3-
Thecedmuelsieridfithesubsiiyutedsisatinstote cosrebpdhdingdmdazblerBexylic

carbeuylic, ISR, e§t5§f‘yaﬂ¥1t@éﬁr@@cmgﬁoWamgs%l@%gb%ted jsatin (221
indazole-3- carboxyllc acid: Snyder, H.R., et, m. Chem.

74, 5069 e Ltlsdtifed AR B2 HB %g&bﬁai’e‘&a\m???f%‘s%% Wofor 3

hydroxid§K2 4ungby B wias: veateltbaed @ Cddrid0: minwasheddutpieddyr 1h. The
1polutionyvas; llewed [3£aPlteri@nt wasstmﬁmt@m%of@& W10t36 dodium nitrite

reaction mixture was cooled to 0 C and was treated with a O C solution of

sodiam e (326 i) TH-Watdr {SBUHAY VALt HEm chad BifEfetybmerged
througbvatipipetfsitufengedtobejowitiae sumfaceodtafutgposcidsly tintedn water (45

Sol%mga%s&'f%% AR LZ Rk '&W%ﬁﬁﬁé‘?ea@&'o)x %9 xgau:l—tgx Q4918 ditional

took 15 min and e reaction was maintained for an additiona
30 min. A cold (0 °C) solution of tin (II) chloride dihydrate (52.7 mmol) in concentrated

15  hydrochloric acid (20 mL) was added to the reaction mixture over 10 min and the slurry
was' maintained for 60 min. The precipitated solids were isolated by filtration, washed
with water, and dried to give a quantitative mass balance. The solid was recrystallized
from acetic acid (20 mL/g) to provide the acid as a light yellow solid. . The acids were

coupled with 1,4-diazabicyclo[3.2.2]nonane according to procedure A. .
20 The following acids were prepared according to this method:

5-Bromo-1H-indazole-3-carboxylic acid,
5-Methoxy-1H-indazole-3-carboxylic acid,
6-Methoxy-1H-indazole-3-carboxylic acid,

7-Methoxy-1H-indazole-3-carboxylic acid,
25  5-(Trifluoromethoxy)-1H-indazole-3-carboxylic acid, and

6-(Trifluoromethoxy)-1H-indazole-3-carboxylic acid.

37



30 min. A cold (0 C) solution of tin (Il) chloride dihydrate (52.7 mmol) in
concentrated 15 hydrochloric acid (20 mL) was added to the reaction
mixture over 10 min and the slurry was maintained for 60 min. The

Wwgsipdateshsolids were isolated by filtration, washed with Watetis#3 046256
dried to give a quantitative mass balance. The solid was recrystallized

from acetic acid (20 mL/g) to provide the acid as a light yellow solid. The
acids were coupled with 1,4-diazabicyclo[3.2.2]nonane according to
procedure A.. 20 The following acids were prepared according to this
metBoetediuRidmo-IH-indazole-3-carboxylic acid,
5-Methoxy-IH-indazole-3-carboxylic acid,

6-MethoxyRibkebdncaZ ptevBicar byt facitls preparation of 5-difluoromethoxyindazole-

7-MethoxydH-indazgle-Aiaayylic acid, 25

5-(Trifluoromethoxy)-1H-indazole-3-carboxylic acid, and

6-(Trifluorgmethoxy)-I1H-indazole-3-carboxylic acid. 37 WO 2006/069097 ..
BTS00 DR BIRIRND D BHoEs 3 00508 SRR 0] gt
breparagiofeof28-Yifuero e M dxdimedrderaradil (drml) and the suspension was

3-bramaatmiitrephengh 3-Brome-4:8ittanhanat (W Qdpmply was addedd@reated
a suspe

nsign gf sadium 5 hydroxide (29.0 mmol) in . o
AT BBt R o TSl i g 70
15 fenlathent ey eerssomirdktilibe wridusovie dity @l @idndewatet@afemlivitd was
eth%éxeém?é@clligur;]om@m@t&&%@@ mrﬁgg.. Ihﬁer%%ﬂmm&u' ; R W?éx?e@éﬁsd dried

t or nd was concentrated. The residue was diluted with ice.

1 P L AT SRR W LA O O e il s

condiriédvordranic layers were dried 10 (magnesium sulfate) and

concentrated to provide the difluoromethyl ether in 75% yield as a yellow

oil. DiethyDingldnaté (323 Intnokhwasvad dédtdrdppwée 10 a suspesisionfalodium

soclyahdbdaeeAa8 muabind Mt eiade G0 hal AidBinure was

reacfion mixture was warmed to 60 C and maintained for 0.5 h. A solution

of tﬁﬁ"&i‘ﬁﬁé‘?cﬁ%éﬁmdeﬂ‘?é‘?tiﬁé for 0.5 h. A solution of the diflucromethyl ether (149

15 mmol) in dimethylsulfoxide (80 mL) was added dropwise and the reaction mixture was
heated at 100 °C for 5 h. The cooled solution was poured onto ice water, and the aqueous
layer was extracted with dichloromethane (3x100 mL). The combined organic layers
were dried (magnesium sulfate) and concentrated to give the crude diester in 112% yield
as an oil. The diester (167 mmol), sodium hydroxide (500 mmol), and water (335 mL)

20  were combined and heated at 60 °C for 1 h. The reaction mixture was allowed to cool to
rt and the aqueous layer was washed with dichloromethane (3x100 mL). The pH of the
aqueous layer was cautiously adjusted to 1 with concentrated hydrochloric acid and the
reaction mixture was heated at 60 °C for 1 h. The suspension was cooled to 5 °C and the

solids were collected by filtration and dried to provide the acid in 61% vield.

25 Acetyl chloride (203 mmol) was added dropwise to ethanol (300 mL) at 0 °C.
 After 0.5 b, the acid (101 mmol) was added and the reaction mixture was heated at reflux
for 15 h. The reaction mixture was concentrated and the residue was partitioned between
dichloromethane (200 mL) and saturated sodium bicarbonate (100 mL). The aqueous

layer was further extracted with dichloromethane (2x200 mL) and the combined organic
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15 mmol) in dimethylsulfoxide (80 mL) was added dropwise and the
reaction mixture was heated at 100 C for 5. It. The cooled solution was
poured onto ice water, and the aqueous layer was extracted with
dishipmgthane (3x100 mL). The combined organic layerspWefR-fhiSle2s6
(magnesium sulfate) and concentrated to give the crude diester in 112%
yield as an oil. The diester (167 mmol), sodium hydroxide (500 mmol),
and water (335 mL) 20 were combined and heated at 60 C for | It, The
reaction mixture was allowed to cool to rt and the aqueous layer was
washedswithedifibioiametkiames{3xtDhitoncEheapl tofpibeidagueats layers yvield
was g%po‘ylelc}zladjusted to | with concentrated hydrochloric acid and the
reaction mixture was heated at 60 C for 1 h. The suspension was cooled

to5C an he sol ere oIIec ed ilitratijon |de the |
acid in 61A) y|esf§r @XV cri'f’\or‘l5 ?% 1ﬂ§no Oa}ré?og H%G(édg (ﬁl g W1th & e (71
ethanbl, (300vmIticaed @&Aﬂem@.@ﬂﬂhe@ﬁémﬂhmg wa@aude*d%indnmol)

the ﬁ@é?@%&ﬂ%&!{@ré’\@e?s Reatedataalivx: fordnues bhe t%@@&@ﬁs’%%%@ﬁ]trated
was concentrated rﬁe resjdue was

tlt bet
ot PSPPSR I <SR A At R A BB B e v
Thmmudeayermmmwmﬁmednvadwl:itommeﬂmre {BK208 stirred

mL) %'%' Red g Gusgigngagqg@ﬂg@a@&%thyl acetate (3x50mL) and the
PCTI 820 5/046256 Iayers were dried (magnesium sulfate) and

conBEraREAHS SrbQilERR b ardim BEYBYIfsd Ths %ﬂb"r%%ﬁ%ﬂ’ ¥iecagasied with
1¢60.éhimmfolinzs! tissiolwed tire ethanmoid 203rma L} yelived vrithi (wadgnerdm sulfate).

nd )20 WasdieRtea it o ARk Rhlo R GARMBRLARR A wceme (51.0

powder 301 mmol 5 The reaction mixture was heated at reflux for 1
minfYEe AN a e RS RANa ST AT dth FBtRGASeR (8" e th & ARErt i 6 b
wasTvasbledowithcthanohitlresitimassiihe ity ptetiascdcbnieentratech it g odium

resIghE Was SYSPHIS eﬂ:&‘c@cmop&ﬂé&%ﬂpﬂ%@% ”M"ﬁ;é&ﬁﬁ?%a was further
Ger hed

vigorously for he aqueous layer was washed with’ethyl acetate

15(3x%fﬁeydaw&ftﬁéchmrpaﬁm%@t8 ) At S e esbing preanisdaesertiere dried
aquenygadsiyer s« xird ctadenited Goghitsiaéatmn N3xOmi)zarctster in 79% yield
the.com| C})ég/elq)qrganlc layers were dried (magnesium sulfate). Acetic
anhydride (392 mmol), isoamyl nitrite (291 mmol), and potassium acetate

(51.0 mmg) § Ester %fgergnﬁ%ths% gRRIG IaneL A 1S SYSRESIoN 8%aL) were
heated at refitix o

combined and the reaction was maintained for 24 h at 60 °C. After cooling to. rt, the

20  aqueous layer was washed with dichloromethane (3x50mL), The aqueous layer was

adjusted to pH 1 with concentrated hydrochloric acid. The precipitated solids were

collected by filtration, washed with water and dichloromethane, and dried to provide the

acid in 27% yield.
The following acids were prepared according to this method:

25  5-(Difluoromethoxy)-1H4-indazole-3-carboxylic acid.

Procedure 3
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The solution was evaporated and the residue was partitioned between
saturated sodium bicarbonate (50 mL) and dichloromethane (100 rnL).

The aqueous layer was further 15 extracted with dichloromethane (2xIUO
WbraRrMeshe combined organic layers were dried (magnesippp skiataezss
and concentrated to provide the N-acetylindazole ester in 79% yield as a
brown oil. The ester (63.8 mmot), sodium hydroxide (193 mmol), and

water (65 mL) were combined and the reaction was maintained for 24 h

at 60 T. After cooling to rt, the 20 aqueous layer was washed with
dichloromeitweder¢335pmmijesT he mefhedubiayier waplagjuistedtto pht Ibvertinated
congentrated. Rydrachiaric agid: IheRregipialed SQIdR Wereq Galleaied by
filtration, washed with water and dichloromethane, and dried to provide

the acidin 27%y |eIdL The followmg aC|ds were Q,reesgei[red accordlgig to, this
method: 55 5- D|fluoromé?liloxy53 “TH- mg{azo(ie 3-car oxyllc Acid.
Probistitiph <3 381\iti 20080690 S pprds C00X) 048956 | e el e tBomo ester
fprovéﬁﬁﬁﬁxmgth@gefoésﬁeem@&e&ﬁatwm&mmammaa@g@ag@oxwie separate
esters and zine, re ents %ct)hfo alkxl afd ar ﬁ%StltUte dd riva Sel% uti

5 mEAHIRPo e reatcl ion veess Chiafga was adde sofuton
bls(nﬁphvemylphdvs@rﬂn@)}@élhmhmtﬁt}@rﬂmﬁw@(@t%@Mm@h@ﬂ%q’r&n@mtamcd
thehl%m%%tﬁ{% €03 hesT h@ryeﬁs@fef@@ ?%Vﬁgl&@%@ﬁbﬁ%sbﬁc%ﬁm%ula.
wit rgon gas. In g separate re ction.vessel, solution o n

m RS2 WS E ot o L SN SBICOR S SR S (%é% G 5 e
1Geq) ien¢atra e rofencredtith Fhetisuspk (S omivasnmh edntaitetedfor T30 mmlue was
anddmﬁeentirslﬁpntgmawere Uansferregdaibpreaction vessatid  with 91

cannula. The vessel was sealed and subjected to microwave irradiation at

100°EHSFBRIFEREmFHE2D redcibn s qlfhERBU it 2edHe A dred
mL ) sdohwonderl atd doidretresid B evasiddiutes paiih esay rdtedhsodigphy (1/1 to

bicayhonaiecAR paicasied ithialdndichlprametiansunaiiand) (Saidn or 2

mL). The combined organic layers. were dried (sodjum sulfate) and
Iontehiratudronie %ﬁé%&%‘iﬂ%ﬁé& By Ao Atograpiiyi( /1 s solution was

allowed to cool to room temperature and was acidified to pH ~ 2. The precipitated solids

w1th

were collected by filtration, washed with water, and dried to provide the acid as an off-
white to light yellow solid. The acid was coupled with 1,4-diazabicyclo[3.2.2]nonane

according to procedure A.

20 The Grignard reagent of thiazole is commercially available. Alternatively, the
aryllithium and the corrésponding arylzinc reagent can be generated according to the
procedure outlined by Reeder, M.R.; et. al. Org. Proc. Res. Devel. 2003, 7, 696. The zinc

reagents of oxazole, and related reagents were prepared according to this procedure.
The following acids were prepared according to this method:

25  5-(1,3-Thiazol-2-yl)-1H-indazole-3-carboxylic acid,
6-(1,3-Thiazol-2-yl)-1 H-indazole-3-carboxylic acid,
6-(1,3-Oxazol-2-yl)- 1 H-indazole-3-carboxylic acid,

5-(4-Methyl-1,3-thiazol-2-yl)-1H-indazole-3-carboxylic acid,
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0/1 hexane/ethyl acetate) to provide the ester. The ester was added to a
solution of 2 N 15 sodium hydroxide and the suspension was warmed to
60 C. After 2 h the solution was allowed to cool to room temperature and

WwaSseaecksidind to pH -- 2. The precipitated solids were collegtegd 005046256
filtration, washed with water, and dried to provide the acid as an off- white

to light yellow solid. The acid was coupled with

1,4-diazabicyclo[3.2.2]nonane according to procedure A. 20 The Grignard
reagent of thiazole is commercially available. Altematively,'the aryllithium
ancﬁtffeM@hﬂsbéﬁhiﬂgléﬂyﬂiih@ if@@geht%aﬁ%g@rﬁe'réted according to the

proced eoutllned by Ree t al. Proc, Res. Deve!. 2003,
6%{34 BfietRigER fr?té’ fléix%llzo%g S Fgfgtyéﬁ ?égg% s were prepared

acw@m&%h&m&&a%g TenfRlowing.acidswers prepared according
to this method: 25 5-(1,3-Thiazol-2-yl)-IH-indazole-3-carboxylic acid,

6-(1,3-Thiazol-2-yl)-IH-indazole-3-carboxylic acid,
6-(1,3-Oxazol-2-yl)-1H-indazole-3-carboxylic acid,

35-(4Meiinytd B-thiazol-2-yl)-11-I-indazole-3-carboxylic acid, 40 WO
20061069097 PCT/US2005/046256

5 (5 MethMloleaumiaZQJOZI&@l AhhripdazRle ¥ GarbMIC R&ibsothiazole-3-carboxylic

CRI\% %E‘}/ ,3- thlazol- y%% glnd zole-3-carboxylic acid, and
6 (§ ST 15 SRS PR ﬁa%lzole 3-carboxylic acid. 5 Procedure 4
Procedure 4 prowdes a >[’:(;repara'uon of substituted

benzisothiezb RS BoXMEN LG RBIRANE CorruBpd i ibrtHdhRendas added
To axsbhlutideridt 34tethalxyiojopke MDh 26 xturemal) isether E0niby) MBS, cooled

oadqurtoxﬂé{ | ehloride 3 H‘W&’Jléjmpﬂéereﬁlﬂ%}‘ XYISWVAR h@?ste&%&ved in

reflux for 1.5 h, cooled 10 to rt, and concentrated in vacuo. The resulting
yelIW‘GHCWQQRW%ééﬁ\/‘@&%ﬁ%kﬁl&’rt‘?m@tﬁ%&iﬁé%ﬁ% %Hbi‘é‘él‘?&%m&ﬁée (32.0
wamatecbwmbmlummmtmlmad Refidsd @t raMeJor3pantinascEhe mixHdrBoured

Wa%rﬁ@ %g% {ewltﬁ($?1&1§? Qnefg 15\3'& \%Ld Oalt%%g a%Qtso Ic%%sg}@ §' washed
with stlrrlng The organic layer Wa sepa ated an SUCCGSSIVG Yy WaSFIg
with saturated, aqueous sodium bicarbonate, water, and brine. The organic layer was

15  dried over magnesium sulfate, filtered and concentrated in, vacuo. The residue was
purified by chromatography (4/1 ethyl acetate/hexane) which provided 6-methoxy-1-

benzothiophene-2,3-dione (47%) as an orange solid.

To a mixture of the dione (0.44 mmol) in 30% aqueous solution of ammonium
hydroxide (2.0 mL) was added 35% aqueous solution hydrogen peroxide (0.2 mL) and
20  the reaction mixture was maintained for 12 h. The precipitated pink solids were isolated
by filtration, washed with water, and dried under high vacuum to afford 6-

methoxybenzisothiazole-3-carboxamide (42%).

To a solution of the amide (5.46 mmol) in methanol (100 mL) was added 10 N
sodium hydroxide (12 mL). The mixture was heated at reflux for 12 h, cooled to rt, and
25 was acidified to pH < 2 by the slow addition of conc. hydrochloric acid. The organic
layer was extracted with dichloromethane (2 x) and was dried over sodium sulfate. The

crude product was purified by chromatography (300/50/1
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with saturated, aqueous sodium bicarbonate, water,. and brine. The
organic layer was 15 dried over magnesium sulfate, filtered and
concentrated in, vacuo. The residue was purified by chromatography (4/1

atbybaneiate/hexane) which provided 6-methoxy-I- PCT/US2005/046256
benzothiophene-2,3-dione (47%) as an orange solid. To a mixture of the

dione (0.44 mmol) in 30% aqueous solution of ammonium hydroxide (2.0
mL) was added 35% aqueous solution hydrogen peroxide (0.2 mL) and
20 the reaction mixture was maintained for 12 h. The precipitated pink

solidshenenisbiatéd e fitl ione veeished withviviater;ragtebuyie d-peesotigihole-3-

vacgm;@[@fggfg(§9mgghpgﬁy1§ggggg§othiazole-3-carboxamide (42%). To a
solution of the amide (5.46 mmol) in methanol (100 mL) was added 10 N

sodium hyﬂ(gr}gﬂ%‘gn%mh)s\; g‘m’ &Wﬁﬁshﬁ&ﬁ%ﬂ:m reflux for 12 h,

cooled to it, a as acidified to pH < 2 by the slow addition of conc.

hydrochloric acid. The arganic Javer was extracted with dichloromethane
(2 xfgéeprf’ég We 3 dﬁri'g%f%l\sl%?%l%éo iednﬁcg% 52’.0 ‘?fw‘é’ %?%de product was purified

by chrgmajographyi{SRNRNME Al (i20§1069097 PCT/US2005/046256

dichloromethane/methanollformic acid) to provide
6-methoxy-1,2-benzisothiazole-3- carboxylic acid (89%) as a pink solid.
The following acids were prepared by this method:

6-MBthaedide 8-benzisothiazole-3-carboxylic acid, and 5
6-Ethoxy-1,2-benzisothiazole-3-carboxylic acid. Procedure 5 Procedure 5

provides eprpeiinge opihedappinghol indareleapliniamgmd keloRrRss with
and.t ecou%i wit S-Uani _uinuclidinet . form_.het roc clicl.d rivatlves.

10 (S5 1oaS et couptme vy Samincialptdind b o Bt Gt

by reaction with a 2-fold excess of di-tert-butyldicarbonate followed

y .
Wreatment (WitPYBARRCROEIERIS A R SH el RS SRR ED -a%*h@aﬂ&%y reaction
(60%itninctebbil chspersiodi) 4. Sutyidahrbontetr dblavedubant(@Oomit) witl) ©dium

vza%s‘omw!md@l@q a.Sian.2ktarthwd:Rre REIM QiRaZala-FreRFEOY @ mmol)

.0 mmol) in tetrahydrofuran (4 mL). After stirring for
( in tetra ydrofurany(40 mL) ag OmC) J

was slowly added a solution of rert-butyl 6-
bromoindazole-3-carboxylate (4.0 mmol) in tetrahydrofuran (4 mL). After stirring for
15 0.5 h at 0 °C, the mixture was cooled to —~78 °C and a 1.7 M solution of fert-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 arid warmed to 0 °C. The reaction mixture was quenched with saturated
aqueous ammonium chloride and the mixture was partitioned between ethyl acetate (100
20 mL) and water. (100 mL). The organic layer was separated, washed with brine (50 mL),
dried (magnesium sulfate), and concentrated. @ The residue was purified by
chromatography (70/30 ethyl acetate/hexanes) to yield 6-(4-hydroxytetrahydropyran-4-

y1)-1H-indazole-3-carboxylic acid tert-butyl ester (68%) as a colorless solid.

6-(4-Hydroxytetrahydropyran-4-yl)-1H-indazole-3-carboxylic acid tert-butyl ester
25 (0.86 mmol) was dissolved in trifluoroacetic acid (3 mL) and the mixture was maintained

at room temperature for 16 h. The solvent was removed in vacuo and the residue was
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15 0.5 It at O 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 hat -78 C, a
solution of tetrahydropyran-4- one (5 mmol) in tetrahydrofuran (1 mL) was
adsedsdmpyise. The mixture was stirred at -78 C for | h ang-\wagediiaRs

T. The reaction mixture was quenched with saturated aqueous

ammonium chloride and the mixture was partitioned between ethyl acetate
(100 20 mL) and water (100 mL). The organic layer was separated,

washed with brine (50 mL), dried (magnesium sulfate), and concentrated.
Thetrésiiee wis phrifieetBle shioarvatedrdphyd{iroeoétipyran-4-yl)-1 H-indazole-3-
acetatelhexanss) teyjeld 6-(4-hydroxytetrahydropyran-4-
yl)-1H-indazole-3-carboxylic acid tert-butyl ester (68%) as a colorless

solid. 6-(4zHyc 1241 A= le-3- ' IC

et bty S8 0 B e 0 el Ecrcoate a5
andtH TBaRr& 3y £45RakiFtaih eH A A3 Eip dratiife: f ety hilatse(2 mL), and
Solvdcitlyvasda@meVvedril yasdatangither¢esidugvasd 42rWEO R00BIOGINI T was

PCTMR2905/030256 . ) "tHEaFQQdWJt}%h%lrﬁ‘t%‘?ﬁt%xtﬁ’l pe%@?fc(e%&) fo provide 6-

6-(3,6-dihydro-2H-pyran-4-yl)-IH-indazole-3- carboxylic
6-(&FW&VG&&R@%?@&PWa?ﬁ%ﬂlﬁr)”-fw%ézfd@d:iﬁ%%ewﬁ@delaitert-buty|
ester (1.0 mmol) was dissolved in trifluoroacetic acid (5 mL), triethylsilane
(2 mL), aridregodiimies opdaarrer{epantd uaing this misitode was refluxed for
16 h. The solvent was removed in vacuo and the residue was triturated
withb €8ifyDalnstate fepyrovitiel b1 ftetdanyehbpattanydiohpid,

IH-indazale-3-carboxylic acidé60% as a tan solid. The following acids

1QNer%' r%—gé}?é%{%gﬁf@m—%} 6—6}11 azole-3-carboxylic acid,

5-(3,610N -3H-pyran4ayh AHrqndarole: axylic acid, 10
e R

5-(TFefFatmidro 4 pyram-4sy)) t FHidaadtele3rsarhioxydid.acid, and
6-(Tetrahydro-2H-pyran-4-yl)-IH-indazole-3-carboxylic acid. Procedure 6

15 Procedure 6 provides a method for the preparation of

6-difluoromethoxyindazole- 3-acid from 4-nitrophenol.
Procedure 6

15 Procedure 6 provides a method for the preparation of 6-difluoromethoxyindazole-

3-acid from 4-nitrophenol.

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
20 chlorodifluoroacetate (329 mmol). The reaction mixture was heated at 70 °C for 16 h and
was concentrated. The residue was diluted with ice water (200 mL) and was extracted
with ethyl acetate (3x100 mL). The combined organic layers were dried (magnesium
sulfate) and concentrated to provide the difluoromethy! ether in 59% yield as a yellow

oil.

25 The nitro ether (149 mmol) was dissolved in ethanol (37.5 mL), diluted with

water (25 mL), and was treated with ammonium chloride (84.7 mmol) and iron powder
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4-Nitrophenol (162 mmol) was added to a suspension of sodium
hydroxide (485 mmol) in IV, N-dimethylformamide (150 mL)and the
suspension was maintained for 15 min at rt. The reaction mixture was

GRYWBEEARIE and was treated with ethyl 20 chlorodifluoroagetpie {2 d46256
mmol). The reaction mixture was heated at 70 C for 16 h and was

concentrated. The residue was diluted with ice water (200 mL) and was
extracted with ethyl acetate (3x100 mL). The combined organic layers

were dried (magnesium sulfate) and concentrated to provide the
difluGirmethyl SihrereasBOUsyTald wes satttbel wiluoBrBlenmitrissetibin¢1 49

mrg@&waﬁﬁla%elyﬁge@ tﬁ;b@gméﬁ%fmgém 8%{! ggam%h/aw?ta@@%mgm tzr?fe
and was treated wi nium cniloride mo Iro owaer

O S4B S e LSBT AT LA N R gy o ot
mixtemé tegshrdatgedas fefluwfibri3d m'rﬁmelsr,yémhthve Ruyspersioh ywawas
§ltergg: iRQuoh C EL:I%CJQ@ {iebGake mamwashagk %ﬂb@mké%@ dried

times and the combined filtrates were concentrated. The resid

cisSBRAEEF A St S AT I H0°0- G v SN b ot i scetic
hydrokigteidE i3 Aqueol) sildyier reasdn exttactedwithredingtiacetétel6 h. The

(3XIQQMI) A0d.1he combinad Qroaniq 4pYErs Wete.drHat (MRARESMY sodium

sulfate) and concentrated to a Yellow oil. The oil was dissolved in_acetic

anheAehens. 5 R PRS AR FEF fr7a IS ERS SRR QY WHI i R e A e s> and
106 hdrikHeo peadtiothembeanddyasaditieddvith Vigtere(BO/ mllijand was
neutralized with solid sodium bicarbonate. The precipitated solids were

isolated bmﬁ&naﬂﬂmydﬁ&sh@ds\fﬂﬂibwawamd 0 dsietoioop Ry iderihede (13.2
acetami e |n 20/ S |I95I erI{I:% .solid. Acetic argmxdélgo . ﬂ(&ux Fumin
mmgﬁnw so ution of the ace?aml&é (fvff 2 mmol &
chlomf@rmwézmﬁrﬂ mﬁdwaa@a@@mmmé s avhemeE g ¢ eflgraintained at

FumingxniFitnagid (16 Q0neacliwas dddetheroRnise.eRtbthareadion aquecus
ixture was maintai reflux e.cooled solution w.
RO AR O R IR HE N[O o SO B3 AR s e
dichtimiesfreamesa8sidne) Ind penewinditeed pRyith ciayiEss orids igGaYy vield
(magnesium sulfate) and concentrated to provide the nitro- amide in 83%

yield. TheTamioed¢) 110 mmadl),ssdahmrhydyakidxide. §48:8 Ny andlyyaerd Watb) were
(10 %l’r)owga%nd the reaction mixture was maintained for 1.5 hour at 60 °C. the reaction
was allowed to cool to rt and the precipitated solids. were isolated by filtration, and

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

The aniline (15.7 mmol) was mixed with 40% hydrobromic acid (14.3 g) and
water (10 mL) and the reaction mixture was warmed to 80-90 °C in order to completely
dissolve the aniline. The reaction mixture was cooled to 0 °C and a solution of sodium
nitrite (23.2 mmol) in water (5.3'mL) was added during a 15 min period. The solution

25  was maintained for 40 minutes at 0-5 °C and filtered. Copper (I) bromide (18.8 mmol)
was dissolved in 40% hydrobromic acid (21 mL) and was cooled to 0 °C. The solution of
the diazo salt was added slowly to the copper solution and the mixture was maintained
for 30 min at 0-10 °C. The reaction mixture was heated at 60 °C for 30 min and then at

100 °C for 10 min to ensure completion. The reaction mixture was allowed to cool to rt
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combined and the reaction mixture was maintained for 1.5 hour at 60 C.
the reaction was allowed to cool tort and the precipitated solids. were
isolated by filtration, and 20 washed with water, and dried to provide the

NG9 % Yield as a light yellow solid. The aniline (15.%p10QbhW¥R%256
mixed with 40% hydrobromic acid (14.3 g) and water (10 mL) and the

reaction mixture was warmed to 80-90 C in order to completely dissolve
the aniline. The reaction mixture was cooled to 0 C and a solution of
sodium nitrite (23.2 mmol) in water (5.3 mL) was added during a 15 min
perigd Theseidtianvab dansoreaitairedxomdl) nhe tesbined bigamiadayers were
filtered er (1) bromide, (18.8 mmol) ' ied | P ,
el B S L G ks Codi o e e e
diazuesait Jraer A0 deies) GWAGNES iR SEHpISLASbIRt? ER tedTTide Rk

maiptained ifak 80, mn.ak Gk yeuheormaction mixture was heated at 60 C
for 30 min and then at 100 C for 10 min to ensure completion. The

geaction mygur Wﬂﬁrﬁ“@&?d m@ éﬁd@é 8 ; QOG/0 &%ion of sodium
PCT/US20051046256 and was extracted with dichloromethane

(3xAeRRLS. FhE BOb RGeS WP {asndBATAS CRIESHIG RS
hydreatided waeTClahdmydnotidd fio aCichirandl whtern Thide orgahictagetas

dr‘egu%ﬁ%ﬂﬁﬁﬁ%m}{ﬁﬂl@%%?%?%? Dicteg-t9vREe ida b e Rty YRGS

in 76% vyield as a |ghtgellow solid. 5 Diethyl malonate (25.7 mmol) was

addé%?'&?c?é\ﬂi@é) ¢dY & sﬁé‘ﬁ§ﬂﬂj1‘38f%]88ﬂ?rﬁ’aﬁ§8}’irag ?%%ﬁerﬁ‘f‘?ffs’i)aﬂﬁi the aqueous
1dimetiedsulfexichetéd wilh)dthlbomEtherre@etion miixt (e wasbiwairongahitol 66rs

C and maintai 0.1y ' i ' 2JN)

in diwn%t%%ﬁ%%%%%m@%ﬁs%gg%%%é%sﬂ%?%%%%ﬁ%eg mixture The
wasdipgaréd dimmolespdiuiy e dotle et WA sElrd Bifto serbined
wateh@nshidieaaseDiss 110, |ayersaaisexitacted with diehloramiathaned the

(3x100 mL). The combined ic | [ magnes|

S S o T P e gpcous
1311 . Irypine caeitugly RdiarisLitne! (38 aeReM kg Ivdfesiiopatiy s e reaction
comiirge: RRehbgaded at80dE far T sihrnsastan cabdune tvasaataiadiids
to cool to rt and the..agueous layer was washed with dichloromethane
(3x1‘6?5erﬁﬁ§?cltﬁde%5 Iffl%%fﬁré agétiﬁe}é%éoféoﬁi‘%}g v?/g%%cgluétiido/é;g%%djusted tol

with concentrated hydrochloric acid and the reaction
Acetyl chlo%/ide (153 mmol% was added dropw}se to ethanol (50 mL) at 0 °C.

After 30 min, the acid (7.69 mmol) was added and the reaction mixture was heated at
20  reflux for 15 h: The reaction mixture was concentrated and the residue was partitioned
between dichloromethane (20 mL) and saturated sodium bicarbonate (10 mL). The
aqueous layer was further extracted with dichloromethane (2x20 mL) and the combined
organic layers were dried (magnesium sulfate) and concentrated to provide the ester in

94% yield as a brown oil.

25 Acetic anhydride (6.0 mL) was added to a suspension of the ester (3.64 mmol),
and acetic acid (7.0 mL) at 0 °C. Zinc dust (14.6 mmol) was added in portions over 15
min and the reaction mixture was maintained for 30 min at 0 °C and then for 1.5 h at rt.
Additional zinc powder (6.15 mmol) was added and the reaction maintained for 3 h. The

suspension was filtered through Celite and the filtrate was concentrated. The residue was
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mixture was heated at 60 C for | h. The suspension was cooled to 0 C and
the solids were collected by filtration and dried to provide the acid in 64%
yield: Acetyl chloride (15.3 mmol) was added dropwise to ethanol (50 mL)
alghbss/ddtrr 30 min, the acid (7.69 mmol) was added and theregski9ns2s6
mixture was heated at 20 reflux for 15 h. The reaction mixture was
concentrated and the residue was partitioned between dichloromethane

(20 mL) and saturated sodium bicarbonate (10 mL). The aqueous layer

was further extracted with dichloromethane (2x20 mL) and the combined
organictiayed deveren dritiaherghesibinrsamel And -t entethittarestte (20 mL).
provige dheastaren w34 Yol dxast Dol 22Aeeticranydrgdend@dhbined
mL) was.added to a gusgfnsion.ggntp fgt%er 3.64 mtm?I%,t and a e/ ic acid 4
(7.0 & T C Zhcdas ’(TET‘@S%nmo\?)'w Sadded i Portions over 15 Mt e
andith@fesiclior mbrevreoNas maintained for 30 min at 0 C and then for 1.5

h at rt. Additional zinc powder (6.15 mmol) was added and the reaction
$naintainedfetichihyihide SlispemsiOnisvasilterdd (i oughdDetibe prakiluen acetate
filtr 0 M‘%@g@qﬁﬁ@@ tﬂ}%iﬁ%l&’b‘ﬁ%@éﬂé‘rﬁﬂ%.39%4;%919%Zlomform (20
PCT/US2005/046256 partitioned between saturated sodium bicarbonate

(10 W) A dre Pt e 5t o ARfuiddusThag et wies atupporated and
extraetedidvtiveipyhacetatee(@x20sa}ricdhRunanbibectramic) layers
werg;disd (nagnesi sulipil and.sancanlalRg o RIGUIR fae

acetamide in 92% yield as a brown olil” 5 Acetic anhydride (13.7 mmol),

o1 PR (FFAEH), AP GRS TGH PHES 8. O i iessium
addedfie paolsiomeitieaaetaiaite (@dR2Mracesiiinebloefarin { BRwhab)l.
and the suspension was heated at reflux for 16 h. The solution was

evaporateghaRéeteIesiye, WRsIRATGERRE Letwesh saiuaedsSadiubre

bicarbonate (10 mL) and dichloromethane (20 mL), The aqueous layer

woc TR SRt S TS RSBt oo 006 S RAGHHRE o . e
consireeus drgraniesl apersdvwetediitaoftigne SiuRdngdulfaEky amdous layer was
1eonggRiraiesd e Piavide g crdde -aeeilindazole SRt @sidy OWaQlkere

The ester (3.36 mmol), sqdium hydroxide (10 mmol) and water (5 mL)
wvert RS RO T PSR S R T 32465 €0 G omfaide e
coohirid G /4es]d.

The following acid was prepared according to this method:

6-(Difluoromethoxy)-1H-indazole-3-carboxylic acid.

20
I1. Base Synthesis
Procedure 7
Procedure 6 details the preparation of 3-aminomethylquinuclidine from
quinuclidinone.
25 A solution of tosylmethylisocyanide (50.0 mmol) in ethanol (4 mL) was added to the

solution of quinuclidone (40.0 mmol) in ethylene glycol dimethyl ether (155 mL) and the
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agueous layer was washed with dichloromethane (3x30mL). The aqueous
layer was 15 adjusted to pH 1 with concentrated hydrochloric acid and

the precipitated solids were collected by filtration, washed with water and
dichisgethane, and dried to provide the acid in 26% yielcthig2005/046256
following acid was prepared according to this method:
6-(Difluoroinethoxy)-1H-indazdle-3-carboxylic acid. 20 IL Base Synthesis
Procedure 7 Procedure 6 details the preparation of
3-aminomethylquinuclidine from quinuclidinone. 25 A solution of
tosyiritetry s cypatid ¢o(50 6 mbabl) eteskismole(atnioxifaélabdedo wee added in
solutign At guinyslidane(49:e runel) iniethvlens glyeed dimethvetestet S min
mL) and the 46 WO 0061093097 PCT/US2005/046256 mixture w

coof®d 18525 einéifet Jot A0S AT bUESYde (P50 RAFHON WAL %\edgégd%%md and
portiblgdveth28tmirdteglrftidoraactibm mbpnerwaskilthwedhis waradded R the
after 30inapdwasypaintained iRsan.addiional 3heltsn Ebs 18agtion velow

mixture was filtered and diluted with saturated hydrochloric acid in
isopﬁ‘&iﬁianol. Diethyl ether was added and the 5 solids were collected by
filtration to provide the desired product in 88% yield as a yellow solid.
Concerfteneatmrirdedieiosciactd 2! immf-adad1086 palipdiiane s rrexpbone ) were
(9.6.g)sese sandod §0ReSOILIIABS thaoljtient8R trpobhil) metitanmie reaction
(720 mb) a9 ¢ The rgaction n”al!%‘r}é’sr%é%‘%ﬂﬁfdpéaéﬂ395%“%5 #0urs. The catalyst
atmosphere of hydrogen gas for 4.5 Rours. The catalyst 10 was removed

L9y fittratiomaradbyHitbeliea kgushCrltrammdvis dbtivenrateenaenatieddyafford a-

yellguisalighiifhisisokishivasdinseived in mugthanohane srppasipitated i cther
ethylsiher, (499 k. The sqlidewere callocted b ivaten and et o ouc

pro ‘desired produc o'yleld as a yellow s
(CDBOD) yigBas @yellet),s8litla (FhI\MR)(@?@OD()rﬁ,?’ZZ'SHm BEX.14 (=), £ID, 2.90

(M kfhh 0283, h H)nd 82 (1 2. e, (Mersk 195 (m, 2 H), 1.6 (m, 1 H).
15  IIL Coupling and Derivatization Procedures
Representative Procedure A.

Procedure A provides a method for ester formation using Mitsunobu conditions.

Example 1: . (35)-1-Azabicyclo[2.2.2]Joct-3-yl  6-(5-methyl-1,3-thiazol-2-yl)-1H-

indazole-3-carboxylate hydroformate,

20
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15 Ill. Coupling and Derivatization Procedures Representative Procedure

A. Procedure A provides a method for ester formation using Mitsunobu
conditions. Example 1:, (3S)-1-Azabicydo[2.2.2]oct-3-yl

wdoems@daydil, 3-thiazol-2-yl)-11-1- indazole-3-carboxylate hygrafessoatesiss
00 H O S7 2047 WO 20061069097 PCT/LUS2005/046256 To a solution

of 6-(5-methyl-1,3-thiazol-2-yl)-1H.indazole-3-carboxylic acid (0.50

mmol), (3R)-quinuclidin-3-ol (0.57 mmol), and triphenylphosphine (0.57
mmol) in tetrahydrofuran (5 mL) at 0 C was added a solution of
diisopropylcazodidansaxyfate(Yoshhmbihirzedttaby drbfuteas e 3 muporhiec acid
Mixtyrs) Wakpllovred toWRIMR- I I(©¥8 i IS tApkk \asksasinaned fakol) in
16 rtl 'I%;tedm%%ure;é/vai‘gloatt%ed onas Xdcolurlnp %;531) nd wai wa he% lat
it RS BrodlEy iag et ARt et AR SERSREeRY a8 Pry ate
and¢6nhoendtaied (cHabyresicae Waslpufiiethiyuprepa@ipnedP VG to rt over 2

Bl s dskl Bk e ML 4068
,8.51 (s, I H), 8. , J=6.0, , 7. ,J=6.0,1H), s, 1 H),
S a8t i radis e A P S o
| H)ar2 86n¢rmyratéd), The 1oc1d08 {ias, 1Buti) e OY MSPUE)I R HEZ.Crdrprndlze 868 desired
('V"’ﬁ?&dxﬁ%‘ﬁx”?%%zi%id(f3§)N%irﬁ%@@§‘de%2&%5248(&"%)\,"8.51 (s L H), 804 (d /=60, [
5-(trifuoromethoxy)-1H-indazole-3- carboxylate hydroformate. A H O H
OHHEBZH(d, /=060, 1 H), 755 (s, 1 H), 545(m, 1 H),3.81 (m, 1 H), 3.45-3.20 (m, 5
10 H),2.55(s, 3 H),255(m, 1 H),2.36 (m, 1 H),2.21-1.93 (m, 3 H); LC/MS (EI) 5 4.7

min, m/z 369 (M*+1),

Example 2: (33)—1-Azabicyclo[2.2.2]oct—3-§*] 5-(trifluoromethoxy)-1H-indazole-3-

~DN21
H;‘ OH

carboxylate hydroformate.

15  Prepared by Procedure A in 20% yield. LC/MS (EI) tx 4.8 min, m/z 356 (M'+1).

Example 3: (35)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-1H-indazole-3-carboxylate

hydroformate.
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O O FNH 15 Prepared by Procedure A in 20% yield. LC/MS (El) tR 4.8
min, m/z 356 Example 3: (3S)-1-Azabicyclo [2.2.2]oct-3-yl
6-methoxy-IH-indazole-3-carboxylate hydroformate. HOH 0-H~O 0 N
WA BW6398006/069097 PCT/1JS2005/046256 Prepared byrBraneossyesérss
in 17% yield. LC/MS (EI) tR 2.4 min, m/z 302 (M'+l). Example 4:
(3S)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-IH-indazole-3-carboxylate
hydroformate. H OHOH O IO OILNN H 5 Prepared by Procedure
A in 20% yield. LC/MS (El) tR 3.3 min, m/z 302 (M'+1). Example 5:
(3SBrerAzabichulefdu A del B4y EldfGAYSHiBEINe Ry Mimirnta3etd M-+ ).
carboxylate hydroformate. H O HOH 6

Example 4: (35)-1-Azabicyclo[2.2.2]oct-3-yl S5-methoxy-1H-indazole-3-carboxylate

J/N?l
H: OH

hydroformate.

5  Prepared by Procedure A in 20% yield. LC/MS (EI) ¢z 3.3 min, m/z 302 (M'+1).

Example 5: (35)-1-Azabicyclo[2.2.2]oct-3-yl 6-(trifluoromethoxy)-1H-indazole-3-

o 7 H OH
o d
AW ©
FF .
o
F

Prepared by Procedure A in 14% yield. LC/MS (EI) 1 5.0 tmin, im/z 356 (M™+1).

carboxylate hydroformate.

10 Example 6: (35)-1-Azabicyclo[2.2.2]oct-3-yl S-(difluoromethoxy)-1H-indazole-3-

carboxylate hydroformate.

OH
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~ FF/N OHH F Prepared by Procedure A in 14% yield. LC/MS (EI) tR
5.0 min, in/z 356 (M"+]). 10 Example 6: (3S)-1-Azabicyclo[2.2.2]oct-3-yl
5-(difluoromethoxy)-IH indazole-3- carboxylate hydroformate. H O H /OH

Vd2bofopeN' H 49 WO 2006/069097 PC'1'/US2005/046 356G fyRpaéedse
by Procedure A in 10% yield. LC/MS (EI) tR 4.3 min, m/z 338 (M++ ).

Example 7: (3S)-1-Azabicyclo[2.2.2]oct-3-yl

5-(5-methyl-1,3-thiazol-2-yl)-IH- indazole-3-carboxylate hydroformate. N
-HOHOOH CNSI\N N H 5 Prepared by Procedure A in 10% yield.

L C/RAS4EED) tRPAcEexhvire, Aritr 1960yiK: .5/ MK dFiple B3 min, m/z 338 (M'+1).

(3S)-1-Azabicyclo[2.2.2]oct-3-yl 5-(4-methyl-1,3-thiazol-2-yl)-1H-

indazelgpiecarnoxybateinyaipforenare 2joct-3-yl  5-(5-methyl-1,3-thiazol-2-yl)-1H-

indazole-3-carboxylate hydroformate.

LNQA
o MY E o
N o
I\ \ °
s N
N
H

5  Prepared by Procedure A in 10% yield. LC/MS (EI) ¢z 4.7 min, m/z 369 (M™1).

Example 8: (38)-1-Azabicyclo[2.2.2]oct-3-yl  5-(4-methyl-1,3-thiazol-2-yl)-1H-

indazole-3-carbexylate hydroformate.

&
H~ OH

0 —Z
TZ. A O
Q.
O___"\

Prepared by Procedure A in 1% yield. LC/MS (EI) tg 4.7 min, m/z 369 (M"+1).

10 Example 9: (38)-1-Azabicyclof2.2.2]oct-3-yl 5-(tetrahydro-2H-pyran-4-yl)-1H-

indazole-3-carboxylate hydroformate.

OH
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N HOH(OH OIsN N H Prepared by Procedure A in 1% yield. LC/MS
(El) tx 4.7 min, m/z 369 (M"+1). 10 Example 9:
(3S)-1-Azabicyclo[2.2.2]oct-3-yl 5-(tetrahydro-2H-pyran-4-yl)-1H-
wdasnRsssearboxylate hydroformate. N HOHr OH O N Ndi/66:M 846256
2006/069097 PCTIUS2005/046256 Prepared by Procedure Ain 10%
yield. LC/MS (El) tR 2.8 min, m/z 356 (M++1). Example 10:
(3S)-1-Azabicyclo[2.2.2]oct-3-yl 6-(3,6-dihydro-2H-pyran-4-yl)-]H-
indazole-3-carboxylate hydroformate. H4 OH O OH N O 00-NH
Prepared by Procedure A in 10% yield. LC/MS (EI) tz 2.8 min, m/z 356 (M"+1).

Example 10: (38)-1-Azabicycle[2.2.2]oct-3-yl 6-(3,6-dihydro-2H-pyran-4-yl)-1H- -

indazole-3-carboxylate hydroformate.

OH

5  Prepared by Procedure A in 7% yield. LC/MS (EI) 7z 4.3 min, m/z 354 (M"+1).

Example 11: (35)-1-Azabicyclof2.2.2]oct-3-yl 6-(tetrahydro-2 H-pyran-4-yl)-1H-

indazole-3-carboxylate hydroformate.

5 OH

o
Prepared by Procedure A in 8% yield. LC/MS (EI) ¢z 3.0 min, m/z 356 (M"+1).
10 Representative Procedure B.

Procedure B provides a method for ester formation using tosyl chloride (or oxalyl

chloride) activation.

Example 12: (35)-1-Azabicyclo[2.2.2]oct-3-yl 6-(trifluoromethoxy)-1H-indazole-3-

carboxylate.
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H 5 Prepared by Procedure A in 7% yield. LC/MS (EIl) tR 4.3 min, m/z
354 (M'+1). Example 11: (3S)-1-Azabicyclo[2.2.2]oct-3-yI
6-(tetrahydro-2H-pyran-4-yl)-iH- indazole-3-carboxylate hydroformate. H
Wo 2bddde@iiety \ 1| NN H Prepared by Procedure A in 8% yieid/ts2idd®ie256
(ED tR 3.0 min, m/z 356 (M4+1). 10 Representative Procedure B.
Procedure B provides a method for ester formation using tosyl chloride (or
oxalyl chloride) activation. Example 12: (3S)-1-Azabicyclo[2.2.2]oct-3-yI
6-(trifluoromethoxy)-1H-indazole-3- carboxylate. 51 WO 2006/069097
PCT/US2005/046256 H"~!v d O H F O H p-Twluenesulfonyl chloride
(0.16 mmol) was added to a O C solution of 6"
(trifluoromethoxy)-1H-indazole-3-carboxylic atid Y0.81 mmol) in pyridine
(5.00 mL). (3S)-Quinuclidin-3-ol (0.81 Ywas added and the reaction
mixture was allowed to 5 warm to rt. The rgaction mixture was maintained
for 16 h and was filtered and conce d. The residue was redissolved
in methanol and loaded on a 59§C Ath.

Rae

p-Toluenesulfonyl chloride (0.16 mmol) was added to a 0 °C solution of 6-

(trifluoromethox y)-1H-indazole-3-carboxylic acid (0.81 mmol) in pyridine (5.00 mL).

(38)-Quinuclidin-3-ol (0.81 mmol) was added and the reaction mixture was allowed to

5  warm to rt. The reaction mixture was maintained for 16 h and was filtered and

concentrated. The residue was redissolved in methanol and loaded on a 5 g SCX column.

The column was washed with methanol and the product - was eluted with

methanol/dimethylethylamine (9/1) and concentrated. The residue was purified by

preparative HPLC to produce the desired product in 16% yield. Note: this procedure

10 works equally well when p-toluenesulfonyl chloride is replaced with oxalyl chloride. lH‘
NMR (CDCl) & 8.52 (s; 1 H),"7.96 (d,J = 8.9, 1 H), 7.49 (5, 1 H), 7.09 (d, /= 8.9, 1 H),
5.31 (m, 1 H), 3.72-3.29 (m, 6 H), 2.56 (m, 1 H), 2.32 (m, 1 H), 2.06-1.88 (m, 3 H);

LC/MS (EI) tg 4.9 min, m/z 356 (M*+1).

Example 13: (35)-1-Azabicyclo[2.2.2]oct-3-yl 5-(trifluoromethoxy)-1H-indazole-3-

15  carboxylate.

Fo O N
F7(F H

Prepared by Procedure B in 3% yield. LC/MS (EI) ¢z 4.8 min, m/z 356 (M™+1).
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The column was washed with methanol and the product was eluted with
methanol/dimethylethylamine (9/1) and concentrated. The residue was
purified by preparative HPLC to produce the desired product in 16% vyield.
Wetesddigapsecedure 10 works equally well when p-toluenespdfpa¥boos 4256
chloride is replaced with oxalyl chloride. 1H NMR (CDC13) S 8.52 (s; 1
H),-7.96 (d, J=8.9,1H), 7.49 (s, | H), 7.09 (d, J=8.9,1 H), 531 (m, 1

H), 3.72-3.29 (m, 6 H), 2.56 (m, 1 H), 2.32 (m, 1 H), 2.06-1,88 (in, 3 H);
LC/MS (El) tR 4.9 min, m/z 356 (M++l). Example 13:

(3S Exahmabicy ¢hs[R1242}0dty 8123 G lidhucrehtetirokyyyi Hiiidbizole-BearBoxylate.
carboxylate. H4 O .H F-O/\~N N F F H Prepared by Procedure Bin 3%
yield. LC.IMS (EIl) tR 4.8 min, m/z 356 (Mt+]). 52 WO 2006/069097
PCTILS2005/046256 Example 14: (35)-1-Aﬁei%cyclo[2 2.21oct-3-yl
6-methoxy-1H-indazole-3-carboxylate. N T N H -0 Prepared by
Procedure B in 1% yield. LC/MS (El) tR2.5@ift m/z 302 (M"+1).

Example 15: (3S)-1-Azabicyclo[2.2.2]oct-3-yl
S-methoxy-IH-indazole-3-carboxylat 2Nd H

-0
Prepared by Procedure B in 1% yield. LC/MS (EI) tz 2.5 min, m/z 302 (M"+1).

Example 15: (35)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-1H-indazole-3-carboxylate.

O/

Prepared by Procedure B in 2% yield. LC/MS (EI) tg 2.5 min, m/z 302 (M*+1).

Example 16: (3S5)-1-Azabicyclo[2.2.2]oct-3-yl 5-(1,3-thiazol-2-yl)-1H-indazole-3-

5H

carboxylate.

o

N

N N
H

10 Prepared by Procedure B in 3% yield. LC/MS (EI) £z 3.9 min, m/z 355 (M'+1).
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O/\\-NN 5H Prepared by Procedure B in 2% yield. LC/MS (El) tR 2.5

min, m/z 302 (M'+1). Example 16: (3S)-1-Azabicyclo[2.2.2]oct-3-yl
5-(1,3-thiazol-2-yl)-IH-indazole-3- carboxylate. N HOH SN N 10
Rigpavasiday,Procedure B in 3% yield. LC/MS (El) tR 3.9 MigeoiZ239046256
(W+1). 53 WO 2006/069097 PCT/U52005/046256 Example 17:
(3S)-1-Azabicyclo[2.2.2]oct-3-yl 5-(5-methyl-1,3-thiazol-2-yl)-1H-
indazole-3-carboxylate 4-methylbenzenesulfonate. H4 - H~ O O HOTS
SNO NN.H Prepared by Procedure B in 4% yield. LC/MS (El) tR 4.8

min ExmBB9 (M++135)54Adieodd OB IB9T U T/8S2008/04623biazol-2-yl)-1 H-
Examapied8s (@S hkyizabisyeioih 2 2aeiubrifl ate.
5-(4-methyl-1,3-thiazol-2-yl)-IH- indazole-3-carboxylate
4-methylbenzenesulfonate. H

Prepared by Procedure B in 4% yield. LC/MS (EI) tg 4.8 min, m/z 369 (M*+1).
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;HOOHOS 50p N/NNN H Prepared by Procedure Bin 4% yield.
LC/MS (EI) tR 4.8. min, m/z369 (M4+1). 5 Example 19:
(35)-I-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-1H
WeasRlsssearboxylae 4-methylbenzenesulfonate. H O O | HQ, N O, 11,
N H S-~1N Prepared by Procedure B in 2% yield. LC/MS (EI) tR 4.8

min, m/z 369 (M"+1). Example 20: (3S)-1-Azabicyclo[2.2.2]oct-3-yI
6-(4-methyl-1,3-thiazol-2-yl)-1H 10 indazole-3-carboxylate
4-methylbenzenesulfonate. 55 WO 2006/069097 PCT/11S2005/046256

AN Exabn@leH NSHOBSPIHARAKIcyclo[2.2.2]oct-3-yl  5-(4-methyl-1,3-thiazol-2-yI)-1H-

indazole-3-carboxylate 4-methylbenzenesulfonate.

N

H -
0 6 H HO. ©/
s Ol’c’si

Py N

N . N -
H

Prepared by Procedure B in 4% yield. LC/MS (EI) ¢ 4.8 min, m/z.369 (M"+1).

5 Example 19: (35)-1-Azabicyclo[2.2.2]oct-3-yl  6-(5-methyl-1,3-thiazol-2-y})-1H-

indazole-3-carboxylate 4-methylbenzenesulfonate.

Prepared by Procedure B in 2% yield. LC/MS (EI) ¢z 4.8 min, m/z 369 (M'+1).

Example 20: (35)-1-Azabicyclo[2.2.2]oct-3-yl  6-(4-methyl-1,3-thiazol-2-yl)-1H-

10  indazole-3-carboxylate 4-methylbenzenesulfonate.
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S 1N Prepared by Procedure B in 0.3% yield. LC/MS (EI) tR 4.8 min, m/z
369 (M'+1). Example 21: (3S)-1-Azabicyclo[2.2.2]oct-3-yl
6-methoxy-1,2-benzisothiazole-3- carboxylate. H4 OH N 5-O Prepared

Wy Risargosre B in 24% yield. LC/MS (El) tR 43 min, m/z 31LMrs#ibl/046256
Example 22: 1-azabicyclo[2.2.2]oct-3-yl
5-methoxy-IH-indazole-3-carboxylate hydroformate N OOH HCHL O
N OH H 10 Prepared by Procedure B in 8% yield. LC/MS (EI) tR 2.9 min,
m/z 302 (M-+1). 56 WO 2006/069097 PCT/1JS2005/046256 Example
23: (3S)-1-azabicyclo[221]oct-3-yl 6-ethoxy-1,2-benzisothiazole-3-
carboxylate hydroformate HH O y@%

Prepared by Procedure B in 0.3% yield. LC/MS (EI) 7z 4.8 min, m/z 369 (M*+1).

Example 21: (35)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-1,2-benzisothiazole-3-

carboxylate.

Prepared by Procedure B in 24% yield. LC/MS (EI) tz 4.3 min, m/z 319 (M'+1).

Example 22: l-azabicyclo[2.2.2]oct-3-yl  5-methoxy-1H-indazole-3-carboxylate
hydroformate

10 Prepared by Procedure B in 8% yield. LC/MS (EI) tz 2.9 min, m/z 302 M™+1).
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H3C Prepared by Procedure B in 38% yield. LC/MS (El) tR 4.7 min, m/z
333 (W+1). 5 Example 24: (3R)-1-azabicyclo[2.22)oct-3-yl
5-methoxy-1H-indazole-3-carboxylate hydroformate N OOHH O/N
WaGobt/ e repared by Procedure Bin 11% yield. LC/MS (pbt3s2ebsaudse
m/z 302 (M'+1). Example 25: ((3R)-l-azabicyclo[2.2.2]oct-3-yl
6-methoxy-1H-indazole-3-carboxylate 10 hydroformate N O O O FiioH
H3C-O Prepared by Procedure B in 2% yield. LC/MS (El) tR 3.3 min, m/z
302 (M'+1). Example 26: ((3R)-1-azabicyclo[2.22]oct-3-yI

7-miéthmp)e 1 H23d aZ8®-3-2zabiexs/rie2- Bipdtcfolmate soyy &, 2bosroehogple- 3-
PC TRz S4B 96™MANED 0--]~ -v HH H HO 0 H,C Prepared by
Procedure Bin 9% yield. LC/MS (El) tR 2.9 Ti&/gz 302 (M+]).

H
:H
0.0
X 0
pod
S HO
/0
H.C

* Prepared by Procedure B in 38% yield. LC/MS (EI) ¢z 4.7 min, m/z 333 (M"+1).

5  Example 24: (3R)-1-azabicyclo[2.2.2]oct-3-yl 5-methoxy-1H-indazole-3-carboxylate
hydroformate

. / J
’ N
H.C H HO

Prepared by Procedure B in 11%yield. LC/MS (EI) 'tz 2.5 min, m/z 302 (M*+1).

Example 25: ((3R)-1-azabicyclo[2.2.2]oct-3-yl 6-methoxy-1H-indazole-3-carboxylate
10 hydroformate

H,C~0

Prepared by Procedure B in 2% yield. LC/MS (EI) ¢z 3.3 min, m/z 302 (M*+1).

Example 26: ((3R)-1-azabicyclo[2.2.2]oct-3-yl 7-methoxy-1H-indazole-3-carboxylate
hydroformate
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Example 27: (3R)-1-azabicyclo[2.2.2]oct-3-yI
6-(difluoromethoxy)-1H-indazole-3- carboxylate hydroformate N O0.HH
N O F\H HOJ 5 F Prepared by Procedure B in 3% yield. LC/MS (EIl) tR
b B0 s# 338 (M +1). Example 28: (3R)-1-azabicyclo[2.32a6l:@ 16256
5-(trifluoromethoxy)-1H-indazole-3- carboxylate 00 FHH FON Qo H
HO 10 Prepared by Procedure B in 3% yield. LC/MS (EI) tR 4.9 min, m/z
356 (M'+1). Example 29: ((3R)-1-azabicyclo[2.2.2]oct-3-yl
6-(trifluoromethoxy)-IH-indazole-3- carboxylate hydroformate 58 WO
2006/069097 PCT/11S2005/046256 HHOOA| O F\NJ F_ TOHHO F
Prepared by Procedure B in 12% vyield. LCZ&EI) tR 4.9 min, m/z 356

(M"+1). O _0mk
}:[ H

\/N o

N |

Ho

Jo)
H,C

Prepared by Procedure B in 9% yield. LC/MS (EI) ¢ 2.9 min, m/z 302 (M'+1).

Example 27: (3R)-1-azabicyclo[2.2.2]oct-3-yl 6-(difluoromethoxy)-1H-indazole-3-
carboxylate hydroformate

|:1 H
NN o)
/ |
R N Ho
)~o
5 F

Prepared by Procedure B in 3% yield. LC/MS (EI) tz 4.7 min, m/z 338 (M"+1).

Example 28: (3R)-1-azabicyclo[2.2.2]oct-3-yl 5-(triﬂuoromethoxy)—]H—indazole—S—
carboxylate

10  Prepared by Procedure B in 3% yield. LC/MS (EI) ¢z 4.9 min, m/z 356 (M +1).

Example 29: ((3R)-1-azabicyclo[2.2.2]oct-3-yl 6-(trifluoromethoxy)-1H-indazole-3-
carboxylate hydroformate
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Example 30: (3R)-1-azabicyclo[2.2.2]oct-3-yI
7-(trifluoromethoxy)-114-indazole-3- carboxylate hydroformate O OA 4 H
CgNN HHOJ O5F F Prepared by Procedure B in 3% yield LC/MS (EI)
RhsEiesm/z 356 (M +1). Example 31; (3R)-1-azabicyclofg.2.alnctdsq
5-(4-methyl-1,3-thiazol-2-yl)-1H- indazole-3-carboxylate hydroformate N ~
HH /sH3C NHHO t 10 Prepared by Procedure B in 2% yield. LC/MS
(El) tR 4.8 min, m/z 369 (M'+1). Example 32:
(3R)-1-azabicyclo[2.2.2]oct-3-yl 5-(5-methyl-1,3-thiazol-2-yi)-1H-
indazole-3-carboxylate hydrotormate 59 WO 2006/069097
PCT/US2005/046256 O H3CHH NO NN H‘ﬁ

0O O

Prepared by Procedure B in 12% yield. LC/MS (EI) ¢z 4.9 min, m/z 356 (M"+1).-

Example 30: (3R)-1-azabicyclo[2.2.2]oct-3-yl 7-(trifluoromethoxy)-1H-indazole-3-
carboxylate hydroformate

,:’H
N
N o
(.
FO HO
7

Prepared by Procedure B in 3% yield. LC/MS (EI) 1z 4.8 min, m/z 356 (M'+1).

Example 31:  (3R)-1-azabicycle[2.2.2]oct-3-yl 5-(4-methyl-1,3-thiazol-2-yl)-1H-

indazole-3-carboxylate hydroformate .
' £k
Oy O=)
S i
I )\& MooT
HC™ N N HoO

10 Prepared by Procedure B in 2% yield. LC/MS (EI) ¢ 4.8 min, m/z 369 (M™+1).

Example 32: (3R)-1-azabicyclo{2.2.2]oct-3-yl 5-(5-methyl-1,3-thiazol-2-y)-1H-
indazole-3-carboxylate hydrotormate
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Prepared by Procedure B in 2% yield. LC/MS (EI) tR 4.8 min, m/z 369
(M++1). Example 33: (3R)-1-azabicyclo[2.2.2]oct-3-yl
6-(4-methyl-1,3-thiazol-2-yl)-IH- indazole-3-carboxylate hydroformate N O
84 tdodbédod7\( H O N HO) 5 CH3 Prepared by Procedure Beinridéyietdes2se
LGMS (ET) tR 4.8 min, m/z 369 (M"+1). Example 34:
(3R)-1-azabicyclo]2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazoi-2-yl)-IH-
indazole-3-carboxylate hydroformate N 004 HHNO S} HO H3CN 10
Prepared by Procedure B in 1% yield. LC/MS (EI) tR 4.9 min, m/z 369
(M++l). 60 WO 2006/069097 PCTIS20051046256 NExample 35:
(3R)-1-azabicyclo[2.2.2]oct-3-yl 5-(3,6-dihydro-iE%an-4-yl)-lH-
indazole-3-carboxylate hydroformate O kbd Q.N HO

S OH

H

H,C
s .
T N
V7 O
N

/
N I
N J
Prepared by Procedure B in 2% yield. LC/MS (EI) ¢ 4.8 min, m/z 369 (M*+1).

Example 33: (3R)-1-azabicyclo[2.2.2]oct-3-yl  6-(4-methyl-1,3-thiazol-2-y1)-1H-
indazole-3-carboxylate hydroformate

S'\
Yoo

CH,

Prepared by Procedure B in 1% yield. LC/MS (EI) ¢ 4.8 min, m/z 369 (M'+1).

Example 34: (3R)-1-azabicyclo[2.2.2]Joct-3-yl  6-(5-methyl-1,3-thiazol-2-yl)-1H-
indazole-3-carboxylate hydroformate

10 Prepared by Procedure B in 1% yield. LC/MS (EI) ¢ 4.9 min, m/z 369 (M'+1).
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H Prepared by Procedure B in 2% yield. LC/MS (EIl) tR 3.9 min, m/z 354
(M"+1). 5 Representative Procedure C. Procedure C provides a method
for amide formation using HATU activation. Example 36:
Wdedezadipycld[2.2.2]oct-3-ylmethyl)-5-trifluoromethoxy- 1 HpiRglagai@n46256
3-carboxamide hydroformate. N FONHO FF N O ;!H 10 To a solution
of 5-(trifluoromethoxy)-IH-indazole-3-carboxylic acid (0.40 mmol) in
tetrahydrofuran (5.0 mL) and N,N-dimethylformamide (5.0 mL) was added
1-(1- azabicyclo[2.2.2]oct-3-yl)methanamine dihydrochloride (0.40 mmol)
andEtAmpl 0340  i@Rol)-ababicDilsBEdpdefylafiides(did 8l rmbhpyrag-4-yl)-1H-
addidiznete theadwatiteimyinierMfs maintained for 16 h. The reaction
ered and concentrated.
The residue was redissolved in methanol and ewi ona5g SCX
colunm. The column was washed with methanel-didithe product was
eluted with methanol/dimethylethylamine (9/1) tand'concentrated. The
residue was purified by prepara) ive RLC Y produceﬁhe desired product
in 20% yield. 'H NMR (CDC3) £ 8., i), 8.1Qufs, 1H), 7.67 (d, J =
9.1, 1 H), 7.36 (d, J = 9.1, 1 H), 3.63-3%2 (fi, 3 H), 61 WO 2006/069097
PCT/11S2005/046256 3.48-3.23 (m, 4 H), 3.08-3.01 (m, | H), 2.66-2.44
(M, Bréphed BY BR22d{1e, H itd}02 $ié12. Q& /KNS, (Bl ) 2.0Ginih, B/{ A5AT M) 1).
LC/MS (EI) tR 4.8 min, m/z 369 (Mr+1). Example 37:
N-(lRémabigyaiobreciagtiw3cyImethyl)-6-methoxy-IH-indazole-3-
carboxainide hydroformate. ONHO NO

Procedure C provides a method for amide formation using HATU activation.

Example 36: N-(1-Azabicyclo]2.2.2]oct-3-ylmethyl)-5-trifluoromethoxy-1H-indazole-

j/%
H
O._N H

3-carboxamide hydroformate.

Fr b
F .
o oN ©
N
H
10 To a solution of 5-(trifluoromethoxy)-1H-indazole-3-carboxylic acid (0.40 mmol)

in tetrahydrofuran (5.0 mL) and N, N-dimethylformamide (5.0 mL) was added 1-(1-
azabicyclo[2.2.2]oct-3-yl)methanamine dihydrochloride (0.40 mmol) and HATU (0.40
mmol). N,N-Diisopropylethylamine (10.0 mmol) was added and the reaction mixture
was maintained for 16 h. The reaction mixture was heated at 60 °C for 1 h, and was
15  fltered and concentrated. The residue was redissolved in methanol and loaded on a 5 g
SCX column. The column was washed with methanol and the product was eluted with
methanol/dimethylethylamine (9/1) and concentrated. The residue was purified by
preparative HPLC to produce the desired product in 20% yield. '"H NMR (CDCly) & 8.47
(s, 1 H), 8.10 (s, 1H), 7.67 (d, /= 9.1, 1 H), 7.36 (d, /= 9.1, 1 H), 3.63-3.52 (m, 3 H),
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N H 5 -0 Prepared by Procedure C in 20% yield. LC/MS (EI) tR 2.5 min,

m/z 315 (M"+1). Example 38: [3H] MLA binding Materials: Rat Brain:
Pel-Freez Biologicals, CAT No. 56004-2 10 Protease inhibitor cocktail

b siicliashe, CAT No. 1697498 Membrane preparation: Ratiargd i i ¢29
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 centrifuged 10 min at 1,000 g, 4 C. The supernatant was centrifuged
again for 20 min at 15 20,000 g, 4 C. The pellets were resuspended in
bindiAg-bafém(200) A VB BRIS:H CERA- 461 HMERES PR 328, 224 miNOINaCt;2.08
1.5 MM KGh 3amds 5%9?: - L&MMERGLZs thik?9.4who BEA) and stored

membrane prep at - or saturation assay, the 200 | assay mixture in

binding buffer tai 0 . of ane, protein to 44 '
LA TS Honet ol Bk T 300 B R R ol
Cornpdwiamisisdmdveseattied out with 2 nM ['H] MLA and a 62 WO
2006/069097 PCT/US2005/046256 desirable range of compounds. The
assay mixture was incubated at 22 C for 2 houyxs, then harvested with
GF/B filter presoaked with 0.3% PEI in bindiplsuffer using Tomtec
harvester. The filter was washed three time inding buffer and the
radioactivity was counted with Tril$} inding affinwies for the preferred
compounds of the invention are 1 nMfo 10 1 M, especially 250 aM to 8 jN
The preceding examples can b catidd with similar success by
substituting the generically or spec icglly described reactants and/or
operating conditions of this in®ention for those used in the preceding
examples.

Prepared by Procedure C in 20% yield. LC/MS (EI) ¢z 2.5 min, m/z 315 (M™+1).

Example 38: [*H] MLA binding
Materials:
Rat Brain: Pel-Freez Biologicals, CAT No. 56004-2
10 Protease inhibitor cocktail tablet: Roche, CAT No. 1697498
Membrane preparation:

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
centrifuged 10 min at 1000 g, 4 °C. The supernatant was centrifuged again for 20 min at

15 20,000 g, 4 °C. The pellets were resuspended in binding buffer (200 mM TRIS-HCI, 20
~mM HEPES, pH 7.5, 144 mM NaCl, 1.5 mM KC], 1 mM MgSOs, 2 mM CaCly, 0.1%
(w/v) BSA) and stored membrane prep at —80 °C.

For saturation assay, the 200 pl assay mixture in binding buffer contains 200 pg
of membrane protein, 0.2 to 44 nM of [*H] MLA. The nonspecific binding was defined
20 using | uM MLA. Competition assay was carried out with 2 nM [*H] MLA and a -
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10 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

s gy meppe of the invention. 63 MCSLLP Claims 1. A co /046256
according to Formulal.N BXX 3N XaY X(~) wherein X' to X4 are
each, independently, N or CR', wherein at most one of X'to X4is N; B s
-C(0)-0O-;Yis O. S, or NH; R'is H, Cl-4-alkyl, or C24-alkenyl, which, in
each case is unsubstituted or substituted one or more times by F, Cl. Br,

|, CNlcchRigs NRBRA cSpoSHRS, BORIz0OBgreyctenlkylbaBO2R? °C for 2 hours,

SO2NR3IRAALaHSH @F@ﬁﬂ@x‘%@%emf@m139%’%1%@93“9’91&&11%51% Tomtec

unsubstituted ubstituted one or more times by F

NRIFR ST, S dE0Ns sy Bt dme @d&%@@%ﬁq RS Tafieaptipity was
alkyly8umgd Meh ‘Brilcembinations, Cj4-alkoxy which is unsubstituted or
substituted one or more times by F, Cl, Br, I, CN, OR2, NR3R4, SH, SR3,

SOR3, C3BigyaioathyliSARR2 SENRIR4pAkdHet.4er sembiatiensaM o 10
thereql Al ecially 250 aM to 8 uM.

The preceding examples can be repeated with similar success by substiniting the
generically or specifically described reactants and/or operating conditions of this

invention for those used in the preceding examples.

10 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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64 MCSLLP WO 20061064047 PCTIUS20051046256 Her, halogen,
CN, NO2, NR3R4, SR', SOR4, S02R4, S02NR'R4, NR3S02R4,
CONR'R4, CSNR3R4, COOR4, NR3COR', NR3CSR4, NR3CONR3R4,
NR3CSNR3R4, 5 NR3000R4, NR'CSOR4, OCONR'R4, or OCSNR3R4;  MCSLLp
R2 is H. C1.6-alkyl, C3-3-cycloalkyl, or C4-s-cycloalkylalkyl, which, in
Claimsch case, is unsubstituted or substituted one or more byF, CI, Br, I, CN,
OH, alkoxy having Ito 4 carbon atoms, NR3R4, SH, SR3, SORS,
C3_8-cycloalkyl, 10 S02R3, SO?#\IR3F§4 Ar. Her, or combinations thereof;
R3land R4 SrBRIREA ATGREeNHE ?aé[i_G-aIkyI or C3.6-alkynyl, which,
in each case, is unsubstituted or substituted one or more times by F, ClI,
Br, I, CN, alkoxy having | to 6 15 carbon atigms, monoalkylamino having 1
to 6 carbon atoms, dialkylamino wherein @dch alkyl group has 1 to 6
carbon atoms, C3-s-cycloalkyl, At, Het{ or combinations thereof,
C3.6-alkynyl which is unstjpstitute B+-substitited one or more times by F,
Cl, Br, I, CN, alkoxy hgging arbon atoms, monoalkylamino having
20 1 to 6 carbon atomgs dialk lamjMo wherein each alkyl group has | to 6
carbon atoms, C3.g-c c\lbgdkyl, ((Cib-alkyl)3, At, He{g or combinations
thereof, C3_5-cycloalkyl which is unsubstituted or substituted one or more
times by F, Cl, Br, 1, CN, alkoxy having | to 6 carbon atoms,
whewginnoalkylamino 25 having 1 to 6 carbon atoms, dialkylamino wherein
each alkyl group has | to 6 carbon atoms, C3.8-cycloalkyl, Ar, Her, or
combipations dheteatiependently, N or CR!, wherein at most one of X! to X*is N;

B is -C(0)-O- ;
Y 1s O, S, or NH;
R! is H,

Cj4-alkyl, or C,.4-alkenyl, which, in each case is unsubstituted or substituted one
or more times by F, CL, Br, I, CN, OR?, NR’R*, SH, SR?, SOR?, C;¢-cycloalkyl,
SO,R? s SO,NR’R*, Ar, Het, or combinations thereof,

C,.4-alkynyl which is unsubstituted or substituted one or more times by F, Cl, Br,
I, CN, OR?, NR’R*, SH, SR®, SOR?, C3.4-cycloalkyl, SO;R®, SO,NR’RY, Si(C.6-
alkyl)s, Ar, Het, or combinations,

Ci.4-alkoxy which is unsubstituted or substituted one or more times by F, Cl, Br,
I, CN, OR?, NR’R*, SH, SR’, SOR?, C3¢-cycloalkyl, SO,R?, SO,NR’R*, Ar,

Het, or combinations thereof,

Ar,
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65 MCSLLP WO 2006/069097 PCT11JS2005/046256
C4_10-cycloalkylallcyl which is unsubstituted or substituted in the
cycloalkyl portion one or more times by F, Cl, Br, I, CN, alkoxy having | to
woanbgussakms, monoalkylamino having 1 to 6 carbon atonys1as2005/046256
dialkylarnino wherein each alkyl group has | to 6 carbon atoms, C3_$
cycloalkyl, Ar, Het, or combinations thereof, and/or substituted in the alkyl
portion one or more times by one or more times by F, Cl, Br, I, CN, alkoxy
having | to 6 carbon atoms, monoalkylamino having | to 6 carbon atoms,
dialkylamino whé&&in each alkyl group has | to 6 carbon atoms, C3. 10
3-cycloalkyl, Ar, Het, or combinations, Ar, or Het; Ar is an aryl group
containing 6 to lixlogebon atoms which is unsubstituted or substituted one
or more times by 15 alkyl having 1 to 8 C carbon atoms, alkenyl having 2

to 8 carbon atonTsy, alkynyRARY SRy 2S0RE, mpﬁ‘nmmwcymmwmomw
3 to 8 carbon at%@g%@é%ﬁl‘aw%@ﬁm%ﬁ@s%@ gﬁ{ Kystkc 3?%% 25
R’R

alkoxy having 1 to 8 carbgn at9ms logen, .amino, c

hitro, halogenatQ¥RalyPRasify TR cQT MR mE, 056
R®  isH,

C.s-alkyl, Ci.g-cycloalkyl, or C4.3-cycloalkylalkyl, which, in each case, is
unsubstituted or substituted one or more by F, ClI, Br,' I, CN, OH, alkoxy
having 1 to 4 carbon atoms, NR’R*, SH, SR’, SOR?, C;.g-cycloalkyl,

10 SO,R?, SO,NR’R?, Ar, Het, or combinations thereof;

R? and R? are each independently
H,

C,s-alkyl or Cs¢-alkenyl, which, in each case, is unsubstituted or
substituted one or more times by F, Cl, Br, I, CN, alkoxy having I to 6

15 carbon atoms, monoalkylamino having 1 to 6 carbon atoms, dialkylamino
wherein each alkyl group has 1 to 6 carbon atoms, Cs.g-cycloalkyl, Ar,

Het, or combinations thereof,

C;.¢-alkynyl which is unsubstituted or substituted one or more times by F,

Cl, Br, I, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino having
20 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1 to 6

carbon atoms, Ci.g-cycloalkyl, Si(C,.s-alkyl)s, Ar, Het, or combinations

thereof,

Csy.g-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, [, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino
25 having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1

to 6 carbon atoms, Cs.g-cycloalkyl, Ar, Het, or combinations thereof,
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MCSLLP WO 2006/069097 PCT/US2005/046256 halogenated alkoxy
having | to 8 carbon atoms, hydroxyalkyl having | to 8 carbon atoms,
hydroxyalkoxy having 2 to 8 carbon atoms, alkenyloxy having 3 to 8
waybeus/adars, 5 monoalkylamino having | to 8 carbon atomgggigdsyiaiiigs
wherein the alkyl portions each have | to 8 carbon atoms, cycloalkylamino
wherein the cycloalkyl portion has 3 to 7 carbon atoms, 10
cycloalkylalkylamino wherein the cycloaikylalkyl portion has 4 to 8 carbon
atoms, carboxy, alkoxycarbonyl, alkylaminocarbonyl, 15 acylamido,
acyloxy, alkylthio having | to 8 carbon atoms, alkylsulphinyl having 1 to 8
carbon atoms, alkylsulphonyl having 1 to 8 carbon atoms, 20 sulfo,
sulfonylamino, @ylomtaémﬂgll@tmmmrﬁxmzﬁtﬁmmma‘med in the
unsubstituted or Sy §% onen%r0m05§et IrInne&()E))yghe ogeq (?ﬂf avmgvm 1
to 8 carbon atorﬁ/ % Egpena ed alkyl having ‘catboh ‘ato rhs alkoxy
having | to 4 25 é@ﬁb@rbm@m@saﬁwlkﬁ@ﬁbmmmddwﬂ@féw ﬁ’ﬁ‘@fé‘lkyl

portion has | to &g@yggunataﬂa&mdEﬂ&ymmirg@dﬂmiﬂ%hﬁcm ROHONS ;-
each have | to 8‘;)% oa% a&?,rﬁ%t,%%%%ﬁqug{ggy t’hgrlgg an)é%r su stxfuted in the

alkyl portion one or more times by one or more times by F, CI, Br, I, CN,

MCSLLP

alkoxy having 1 to 6 carbon atoms, monoalkylamino having 1 to 6 carbon -
atoms, dialkylamino wherein each alkyl group has 1 to 6 carbon atoms, Ci.

10 g-cycloalkyl, Ar, Het, or combinations,
Ar, or
Het;

Ar 1s an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by
15 alkyl having 1 to 8 C carbon atoms,
alkenyl having 2 to 8 carbon atoms,
alkynyl having 2 to 8 carbon atoms,
cycloalkyl having 3 to 8 carbon atoms,
cycloalkylalkyl having 4 to 10 carbon atoms,
20 alkoxy having 1 to 8 carbon atoms,
halogen,
amino,
cyano,
hydroxyl,
25 nitro,

halogenated alkyl having 1 to 8 carbon atoms,
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67MCSLLP WO 2006/069097 PCT/US2005/046256 heterocyclic

group which is fully saturated, partially saturated or fully unsaturated, MCSLLP

having 5 to 10 ring atoms in which at least | ring atom isa N, 0 or S atom,

whishyésusbyswbstituted or substituted one or more times by h2{og6h,Akse
having | to 8 carbon atoms, halogenated alkyl 5 having | to 8 carbon

atoms, alkoxy having 1 to 4 carbon atoms, amino, monoalkylamino
wherein the alkyl portion has 1 to 8 carbon atoms, dialkylamino wherein
the alkyl portions each have 1 to 8 carbon atoms, cyano, hydroxy, nitro,
oxo or thio, or combinatitgsnthetelit;anciteHeb i @heterosyclic group
which is fully saturated, partially saturated or fully unsaturated, having 5
to 10 ring atoms in wh?éﬁirﬁt‘}’égé’f P3HiBsdtéhs RN 2168 S atom, which is

unsubstituted or substit 5?0(;&?3%;%5 ﬁg%% g%e§ C%O%II% ’ving Ito 8

carbon atoms, alkenyl having 2 to"8 carbon atoms, 15 alkynyl having 2 to
8 carbon atoms, cycloaksylhayingiddo & garbbsnateis, cycloalkylalkyl
having 4 to 10 carbon atoms, alkoxy having 1 to 8 carbon atoms,
‘halogen, 20 amino, cy&aero2lkyarERgharifeo! haieRjemiEIsikyl having 1 to

8 carbon atoms, 2 ° haé? &N t?r(ljo%ll ngeYnQﬁé/ gﬁ%'f ;;8 10%9%%9@&1&/%”11%0 8 carbon
hydroxyalkyl having | to ¢arbon atoms,

cycloalkylamino wherein the cycloalky! portion has 3 to 7 carbon
atoms,

10 cycloalkylalkylamino wherein the cycloalkylalkyl portion has 4 to
8 carbon atoms,

carboxy,
alkoxycarbonyl,
alkylaminocarbonyl,
15 acylamido,
acyloxy,
alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms,
alkylsulphonyl having 1 to 8 carbon atoms,
20 sulfo,
sulfonylamino,

aryl containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by halogen, alkyl having 1 to 8 carbon
atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to-4
25 carbon atoms, amino, monoalkylamino wherein the alkyl portion has 1 to
8 carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8

carbon atoms, cyano, hydroxy, nitro, oxo or thio,
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68 MCSLLp WO 2006/069097 PCT2S2005/046256 hydroxyalkoxy having

2 to 8 carbon atoms, alkenyloxy having 3 to 8 carbon atoms, MCSLLP
monoalkylamino having | to 8 carbon atoms, dialkylamino wherein the

AL portions each have 1 to 8 carbon 5 atoms, cycloalkylafqp%ﬂ&g&i&s .

the cycloalkyl portion has 3 to 7 carbon atoms, cyeloalkylalkylamino

wherein the cycloalkylaikyl portion has 4 to 8 C atoms, 10 carboxy,

alkoxycarbonyl, alkylaminocarbonyl, acylamido, acyloxy, 15 alkylthio

having 1 to 8 carbon atoms, alkylsulphinyl having 1 to 8 carbon atoms,

alkylsulphonyl having |H&e§)@?€l@@£&@l@m&crﬁlé|f§}1§bﬁt@ﬁ&@é%ﬂ?@ali?@aﬁﬂlecﬁ o

containing 6 to 10 j;i?rbon ato ?‘n hIC substltuteg o %ubﬁtlétlgtt?d one
or more times b 6’5%%“‘8?<yl a%'ll\ﬂ I%,go\agghs ‘Btoms, alogena ated

alkyl having | to & ed¥bOr=iams, aikw%ymvn’vgtltwdwtaﬂkﬁ@ﬁlmms or more

amino, monoalkylaigg wRerainihe EROLIRaNRS: diithsBrHapiRRRcd alkyl
atoms. dialkylamino wherein the a Rgll portions each have | t(%/vHZS carbon

Atoms, cyano, hytds§! 268 BP0 %Efért%%’ﬂﬁlé BrEGFRORIERTE P

saturated, partialiyosetikdtednorwherein the alkyl portion has 1 to 8 carbon atoms,
dialkylamino wherein the alkyl portions each have 1 to 8 carbon atoms,

cyano, hydroxy, nitro, oxo or thio, or
combinations thereof; and

10 Het  is a heterocyclic group which is fully saturated, partially saturated or fully
unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom is a N,
O or S atom, which is unsubstituted or substituted one or more times by
alkyl having 1 to 8 carbon atoms,
alkenyl having 2 to 8 carbon atoms,
15 alkynyl having 2 to 8 carbon atoms,
cycloalkyl having 3 to 8 carbon atoms,
cycloalkylalkyl having 4 to 10 carbon atoms,
alkoxy having 1 to 8 carbon atoms,
halogen,
20 amino,
cyano,
hydroxyl,
nitro,
halogenated alkyl having 1 to 8 carbon atoms,
25 halogenated alkoxy having 1 to 8 carbon atoms,

hydroxyalkyl having 1 to 8 carbon atoms,
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Bally unsaturated, having 5 to 10 ring atoms in which at least | ring atom
isa N, 0 or S atom, which is unsubstituted or substituted one or more 69 CSLLp
MCSLLP WO 2006/069097 PCT/US2005/046256 times by halogen, alkyl e

W%ﬂ(,}'n @carbon atoms, halogenated alkyl having 1 to % (?%ﬂ%%os 1046256
atoms, allcoxy having 1 to 4 carbon atoms, amino, monoalkylamino

wherein the alkyl portion has | to 8 carbon atoms, dialkylarnino wherein
the alkyl portions each have Ito 8 carbon atoms, 5 cyan, hydroxy, nitro,
oxo or thio, or combinations thereof; or a pharmaceutically acceptable

salt or solvate thereof, afyar-solvata Pha inharpasayticaliracceptable salt
thereof. 2. A compound according to claim 1, wherein R'is H, 10 CH3,

C2H5, CF3, C2H3, or CEHByhHichvimeathScaseoisatmsubstituted or

substituted one or more timeéﬁey F, C|, Br, I,1CN OR2, NR3R4, SH, SR3,
SORS3, C3.3-eycloalkyl, SRS 'SURIRIRE, A? S80S ¥Mbinations

thereof, C2H or C3H3, whiehdnrachsasass HQﬁ'gbﬁfEﬂgeéléﬂrlﬁUpﬂB%%grbon
ane or 15 more tiwaas, by F, Cl, Br, I, CN, OR2, NR3R4, SH, SR3, SORS3,

C3s- cycloalkyl, SO2R3, SO2NR3R4, Si(Ci_6-alkyl)3, Ar, Het, or
combinations thereof, GCkEk RISV BER3hoe CCHFRpovhioas Richcarbon
case is unsubstitdt®®r substituted one or more times by F, CI, Br, I, CN,

OR2, NR1R4, SH, SR3, 20 50R 1&%&%‘%%%%"%’ C%é%%’ﬁ%&%,%égéﬁfs 4o

Ar, Her, or combigatigpssthereof, Ar, Her, r,l,
SR4, SOR4, S02R4, SOZ2NR3R4, NR3S02R4,
10 carboxy,

alkoxycarbonyl,
alkylaminocarbonyl,
acylamido,

acyloxy,

15 alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms,
alkylsulphonyl having 1 to 8 carbon atorns,
sulfo,
sulfonylamino,

20 aryl containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by halogen, alkyl having 1 to 8 carbon
atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1to4
carbon atoms, amino, monoalkylamino wherein the alkyl portion has 1 to
8 carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8

25 carbon atoms, cyano, hydroxy, nitro, oxo or thio,

heterocyclic group which is fully saturated, partially saturated or
fully unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom

isa N, O or S atom, which is unsubstituted or substituted one or more
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25 CONR3R4, CSNR3R4, COOR4, NR3COR4, NR3CSR4,

NR3CONR3R4, NR3CSNR3R4, NR3000R4, NR3CSOR4, OCONR3RA4, MCSLLP

or OCSNR3R4; 70 MCSLLP WO 2006/069097 PCTIUS2005/046256 R2

S dhobeiddos2Hs, CF3, cyclopropyl, cyclobutyl, cyclopentyl,PCT‘,USZOOS/W).256
cyclopentylmethyl, or cyclopropylmethyl, which, in each case, Is

unsubstituted or substituted one or more by F, CI, Br, I, CN, OH, alkoxy
having 1 to 4 carbon atoms, 5 NR3R, SH; SR3, SOR3, C3.5-cycloalkyl,
SO2R3, SO2NR3R4, Ar, Het, or combinations thereof; R3 and R are

each independerithesty Gtt3e 23 hHatidg CH3sae0e 3tdihs WhiefndiR RN
case,-is unsubstjtuted or 180 S bsgktuted ne oy more times F, Cl, Br, |
o ko haaiid Bl 13 SReILRCL RIS ML TIOL WS S i,

carbon atoms, diafapdkiAG AR EbE HiakpPiaURhhie B teTBoatbms,

atoms, C3-3-cycipalkyinfio WiRfeia oMo tieranheG 23abeiiBoms,
%/hich in each cas%nis Wn UQStir}H&ed or §rut?§tit8}%dm%”e or 1& more times

y F, Cl, Br, 1, o\ é’lko%(yohgx\/lng 195°6 carbon & omee 1r(rjwnos‘noeélrlii?wél)rrnino
having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1
to 6 carbohPRES I B 23y ARG S8 E T B ARGS oA LT 49 4F of 2
combiarationgithByeofepizble pabhdrecyclobutyl, or cyclopentyl, which in
each case is 20 unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, alkoxyAhawipeuddte:@eaih ancatiams, wags@alkylatttino having 1 to
6 carbon atoms, dialkylamino wherein each alkyl group has 1 to 6 carbon
atoms, CRg- cyglaalkyl, Ar, Het, or combinations thereof,

cyclopentylmethyl or cyclopropytmethyl, which in each case is
10 CH;, C;Hs, CF;, CyHs, or C3Hs, which in each case' is unsubstituted or
substituted one or more times by F, Cl, Br, I, CN, OR?, NR’R*, SH, SR,
SOR’, Cig-cycloalkyl, SO,R?, SO,NR’R*, Ar, Het, or combinations

thereof,

C,H or C3H;, which in each case is unsubstituted or substituted one or
15 more times by F, Cl, Br, I, CN, OR? NR®R*, SH, SR®, SOR?, C; 4-
cycloalkyl, SO;R?, SO,NR’R?, Si(Cy.s-alkyl)s, Ar, Het, or combinations

thereof,

OCH,, OC,Hs, OCF;, or OCHF,, which in each case is unsubstituted or
substituted one or more times by-F, Cl, Br, I, CN, OR?, NR’R*, SH, SR’
20 SOR’, Cig-cycloalkyl, SO,R®>, SO,NR’R?, Ar, Het, or combinations

thereof,
Ar,
Het,

F, Cl, Br, [, CN, NO,, NR*R?, SR*, SOR?, SO,R?, SO,NR’R*, NR’SO,R?,
25 CONR’R?, CSNR'R’, COOR?, NR’COR*, NR*CSR*, NR*CONR’R?,
NR’CSNR’R?, NR’COOR*, NR’CSOR*, OCONR’R?, or OCSNR’R*:
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25 unsubstituted or substituted in the cycloalkyl portion one or more times
by F, ClI, Br, 1, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino MCSLLP
having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1

GoMGeilhe-to 6 carbon atoms, C3.3-cycloalkyl, Ar, Het, or ¢ INALENS <6
thereof, and/or substituted in the alkyl portion one or more times by one or

more times by F, CI, Br, I, CN, alkoxy having 1 to 6 carbon atoms,
monoalkylamino having 1 to 6 carbon atoms, dialkylamino wherein each
alkyl group has 1 to 6 carbon atoms, C3.3-cycloalkyl, Ar, Het, or
combinatigds thesepf, Ar, or Het; Aris phenyl, naphthyl or biphenyl,
which in each case is unsubstituted or substituted one or more times by

halogen, alkyl hawinaclHo BrsatRasalmey dEIgK eyl NG dntglBethyl,

carbon atoms, nitro, amino, monoalkylagmino having.l to 8 C atoms, .
dialkylamino whaFeH BRI BBTBH BARRIAES FrBCRBIRLoY sebstitted
hydroxyalkyl hawvingot 1®8 baifhéh BomENayHoxiakobayifmVing tatbd® atoms,

garbon atoms, C@W}/gﬁyéﬁqs@k@f&&@&?@ﬂ&h&ﬁ%&ﬁ%{b@;wﬁtﬁmgm, Het, or
alkylthio having 1 to 8 carbon atoms, alkylsulphinyl having 1to 8 C

atoms, alkylsulpFSRYPAEVARPTIR8 carbon atoms, phenoxy, acetoxy, or
combinatiogs thereof; and Het is furyl, thienyl, bithienyl, benzylprazolyl,
thiazolyl, iFi@BEBiyiresisthyRasrdseV, pyrrolidinyl, morpholinyl,
thiomorpholinyl, dihydropyranyl, or tetrahydropyranyl, which in each case
is unsubstituted Br substituted one or more times by halogen, alkyl having

| to 8 carbon atoms, hydroxy, alkoxy having 1 to 8 carbon atoms, nitro,
amino, monoalkyiamisa; aring: Hipd Caibovhaignnssadiatkydaimineivshatedor

1he alkyl portiong,each aye dr iR GRHROE, 3O ss Y ERXYAY) RAYIRG L 6

to 8 carbon atoms, hydroxyaIkOX){ having 1 to 8 C atoms, carboxy, cyano,
carbon atoms, monoalkylamino having 1 to 6 carbon atoms, dialkylamino

wherein each alkyl group has 1 to 6 carbon atoms, Cy.3-cycloalkyl, Ar,

Het, or combinations thereof,

C,H or C3H;, which in each case is unsubstituted or substituted one or
15 more times by F, Cl, Br, I, CN, alkoxy having 1 to 6 carbon atoms,

monoalkylamino having 1 to 6 carbon atoms, dialkylamino wherein each

alkyl group has 1 to 6 carbon atoms, Cs.3-cycloalkyl, Si(Cy.-alkyl)s, Ar,

Het, or combinations thereof,

cyclopropyl, cyclobutyl, or cyclopentyl, which in each case is

20 unsubstituted or substituted one or more times by F, Cl,' Br, I, CN, alkoxy
having 1 to 6 carbon atoms, monealkylamino having 1 to 6 carbon atoms,
dialkylamino wherein each alkyl group has 1 to 6 carbon atoms, C;.g-

cycloalkyl, Ar, Het, or combinations thereof,

cyclopentylmethyl or cyclopropylmethyl, which in each case is
25 unsubstituted or substituted in the cycloalkyl portion one or more times
by F, Cl, Br, 1, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino

having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1
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alkoxycarbonyl 2 to 9 carbon atoms, alkylthio having | to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms, alkylsulphonyl having 1 to 8

carbon atoms, phenoxy, acetoxy, or combinations thereof. 72 NICK LP 3.

A compound according to claim 1, wherein said compound is of formula
IA:OA N 2/X13J~"IN X'~X4Y (IA) or a pharmaceutically acceptable

salt or solyaie thesRatoRls2SIVAIE RfiRy 1> AharBaseLliaBiaA6RS PIBRISS, and/or

salt thereof. 4. A compound according to claim 1, wherein X' is CH. 5. A

compounéRetBrethitthe iR PARHRE8RF RO TOEHIBLTRY GV CROES tigies by

Het, Ci_4ralkexy; qr s4bstiléed HatinkalkoxyeHboh GREARY wichaEEQIBIG S0
claim 1, wherein X2 is CH or CR' in which R', 10 is thiazolyl, alky]
substitutelPHiRgzb GEaARPHERTeHFIHRPRSVRSIRIR cesE A Yl torn hgs | o
OCHF2. % ASRMPEMII AccRAliRGIIG CIAMHeWiIsHbId iSfs thereSiR' in
which R' is Her, C,.4-alkoxy, or substituted CI_4-alkoxy. 8. A compound
according to claim 1, wherein X3 is CH or CR' in which R" 15 is thiazolyl,

alkyl substifuféd thiazolyl, tetrahydropyranyl, dihydropyranyl, -OCHS3,

-OCF3 or OCHF2. 9. A compound according to claim 1, wherein X4 is CH

or CR'in Which R' is substituted or unsubstituted C,.4-alkoxy. 10. A
compound according to claim 1, wherein X4 is CH or CR' in which R’

Ar is phenyl, naphthyl or biphenyl, which in each case is unsubstituted or

MCSLLP

substituted one or more times by halogen, alkyl having 1 to 8 carbon atoms,
hydroxy, alkoxy having 1 to 8 carbon atoms, nitro, amino, monoalkylamino
having 1 to 8 C atoms, dialkylamino wherein the alkyl portions each have 1
to 8 C atoms, hydroxyalkyl having 1 to 8 carbon atoms, hydroxyalkoxy
having 1 to 8 carbon atoms, carboxy, cyano, alkoxycarbonyl 2 to 9 carbon
atoms, alkylthio having 1 to 8 carbon atoms, alkylsulphinyl having 1 to 8 C
atoms, alkylsulphonyl having 1 to 8 carbon atoms, phenoxy, acetoxy, or

combinations thereof; and

Het is furyl, thienyl, bithienyl, benzylprazolyl, thiazolyl, imidazolyl,
methylimidazolyl, pyrrolidinyl, morpholinyl, thiomorpholinyl,
dihydropyranyl, or tetrahydropyranyl, which in each case is unsubstituted
or substituted one or more times by halogen, alkyl having 1 to 8 carbon
atoms, hydroxy, alkoxy having 1 to 8 carbon atoms, nitro, amino,
monoalkylamino having 1 to 8 carbon atoms, dialkylamino wherein the
alkyl portions each have 1 to 8 carbon atoms, hydroxyalkyl having 1 to 8
carbon atoms, hydroxyalkoxy having 1 to 8§ C atoms, carboxy, cyano,
alkoxycarbonyl 2 to 9 carbon atoms, alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms, alkylsulphonyl having 1 to 8

carbon atoms, phenoxy, acetoxy, or combinations thereof.
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20

20 is -OCF3 or OCHF2. 73 MCSLLP 11. A compound according to claim
1, wherein X' to X4 are each CH or CR1 wherein R'is not H. 12. A
compound according to claim 1, wherein X1 and X4 are each CH. 13. A
compound according to claim 1, wherein X2 is CR' wherein R'isnotH, 5

and X1, X3, and X4 are each CH. 14. A compound according to claim 13, MCSLLP

wherein R' is thiazolyl, alkyl substituted thiazolyl, tetrahydropyranyl,
dihydropyranyl, -OCH3, -OCF3 or OCHF2. 15. A compound according to
claim 1, whereipdBiisaCRrdihg teinl#id noheteinnaikeoxmaand X4 bfermula
each CH. 10 16. A compound according to claim 15, wherein R' is
thiazolyl, alkyl substituted thiazolyl, tetrahydropyranyl, dihydropyranyl,
-OCH3, -OCF3 or OCHF2. 17. A compound according to claim 1, wherein
X4 is CRIl wherein R' is not H, and XI, X2, and\X3 are each CH. 18. A
compound according to claim 17, wi&rein X4 jg/CH or CR' in which R1 15
is -OCF3 or OCHF2. 19. A compou [ claim 1, wherein B is
-C(0)-O-. 20. A compoyingkaccordi herein Y is NH or S.
21. A compound accowing tOglait 20, wherein Y is NH. 22. A compound
according to claim 1, rein.said eompound is selected 20 from:
(3S)-1-Azabicyclo [2.2.2]00(513-yl 5(( 1,3 -thiazol{2Ayl)-1
H-indazole-3-carboxylate, (3S)-1-Azabieyclo[2.2.2]oct-3-yI

5-(4-methyl-1,3-thiazol-2-y1)-1 H-i le-3- carboxylate, 74 MtCSLL,iP
or o DGR B D5 &) 8 BB o DAL
pharhhdeelazalityicceptable salt thereof.

IA:

4. A compound according to claim 1, wherein X' is CH.

5. A compound according to claim 1, wherein X*is CH or CR' in which R'

is Het, Cy.4-alkoxy, or substituted C,.4-alkoxy.

6. A compound according to claim 1, wherein X? is CH or CR' in which R
is thiazolyl, alkyl substituted thiazolyl, tetrahydropyranyl, dihydropyranyl, -OCHj3, -OCF;
or OCHF,.

7. A compound according to claim 1, wherein X*is CH or CR! in which R'

is Het, C4-alkoxy, or substituted C;.4-alkoxy.

8. A compound according to claim 1, wherein X? is CH or CR! in which R
is thiazolyl, alkyl substituted thiazolyl, tetrahydropyranyl, dihydropyranyl, -OCHj3, -OCF;
or OCHF,.

9. A compound according to claim 1, wherein X*is CH or CR' in which R’

is substituted or unsubstituted C,.4-alkoxy.

10. A compound according to claim 1, wherein X* is CH or CR" in which R'

is -OCF; or OCHF,.
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15

20

carboxylate, (3S)-1-Azabicyclo[2.2.2]oct-3-yl
5-(difluoromethoxy)-1H-indazole-3-carboxylate,
(3S)-1-Azabicyclo[2.2.2]oct-3-yl
5-(tetrahydro-2H-pyran-4-yl)-1H-indazole-3 5 carboxylate, (35)-i
-Azabicyclo [2.2.2]oct-3 -y15-(trifluoromethoxy)-1
H-indazole-3-carboxylate, (3S)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-1
H-indazole-3-carboxylate, (3S)-1 -Azabicyclo[2.2.2]oct-3-yl
6-(816-dihydronRieypytancd:ging to-iaiaz dlexBersanboxigaXe ar@each CH or CR'
3SklI-Azahicyclo[2.2.2]oct-3-yl
Whex%-l'(‘4)f-zmlest£§-%3-thiazol-2-yl)-1H-indazoIe-3- carboxylate,
(3S)-1-Azabicyclo[2.2.2]oct-3-yl ) ol 4
6-(52methdl coBRRREASESIing i elain b-3ihesrBoXypie X are each CH.
(3S)-1-Azabicyclo[2.2.2]oct-3-yl
6-(tetrahydreoipdaii@acdoydiid-tdndaizols-Fhdkiaaxb oxgiRteyidin R is not H,
-Az Qicyci%%[,z.Z.Z] oct-3-y16-(trifluoromethoxy)-1
and X5 iaZBib23-K 58y 5t (35)-1-Azabicyclo[2.2.2]oct-3-y
6-methoxy-1,2-benzisothiazole-3-carboxylate, (3 S)-1-Azabicyclo
[2.2@]oct-3-yabpneihaxyetdingrtdaiaie- 33 arhoxindie iaHiazolyl, alkyl

s L S e S e

thereof. 23. A compound according to claim 22, wherein said compopnd is

in the fornd ermnapbSETHBSInhrind AhatyBeizeRe stiRsitd safmhot H,

and 24 Recompeund acgogding to claim 23, wherein said compound is
selected from: 25 (3S)-1-Azabicyclo[2.2.2]oct-3-yl

5-(4-methyl-1,3-thiazol-2-yl)-1H-indazole-3- carboxylate . .
-n%éthymféﬁ?amf’oﬁ%ﬁ%ﬁ%gmﬁ EEYGAD Koily B 208 B sy 1
subsHt{demetiayblyd; biaaslRophraiingiazate p3 a0 Els hyanptosMAEHF,.

17. A compound according to claim 1, wherein X*is CR! wherein R is not H,

and X', X%, and X are each CH.

18. A compound according to claim 17, wherein X*is CH or CR' in which R!
is -OCF; or OCHF;.

19. A compound according to claim 1, wherein B is -C(O)-O-.
20. A compound according to claim 1, wherein Y is NH or S.
21. A compound according to claim 20, wherein Y is NH.

22. A compound according to claim 1, wherein said compound is selected

from:
(3S5)-1-Azabicyclo[2.2.2]oct-3-yl 5-(1,3-thiazol-2-yl)-1 H-indazole-3-carboxylate,
(3S5)-1-Azabicyclo[2.2.2]oct-3-yl 5-(4-methyl-1,3-thiazol-2-yl)-1 H-indazole-3-

carboxylate,
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25

(3S)-I-Azabicyclo[2.2.2]oct-3-yI
5-(5-methyl-1,3-thiazol-2-y1)-1H-indazole-3- carboxylate
4-methylbenzenesulfonate, 5 (3S')-I-Azabicyclo[2.2.2]oct-3-yl MCSLLP
5-(5-methyl-1,3-thiazol-2-yl)-1H-indazole-3- carboxylate hydroformate,
(35)-i -Azabicyclo [2.2.2]oct-3-y15-(difluoromethoxy)-1
H-indazole-3-carboxylate hydroformate, (3S)-I -Azabicyclo[2.2.2]oct-3-yl
5-(tetrahydro-2H-pyran-4-yl)-1H-indazole-3- 10 carboxylate hydroformate,
(35){BReiAzatinfPclol 2ot Badts3cyiBethyiitichetimetobyyl)- 1 H-indazole-3-
carbbkytadezole-3-carboxylate hydroformate, (3S)-1-Azabicyclo[2.2.2]oct-3-yl
5-methoxy-1H-indazole-3-carboxylate hydroformate,
(BS)(Bgyzabmzam&%@ﬂm—éwbﬁédyfi@ozsrseé/rﬁw}d@ﬂnﬂ%iﬁzﬁ-wrltmﬁ%{aazo|e
-3- 15 carboxylate hydroformate, (3S)-1-Azabicyclo[2.2.2]oct-3-yI
(35)8-(4-athylot BathipzeBb Ay h-tEringazeerBp parbaxylialg/-indazole-3-
carbdzmethylbenzenesulfonate, (3S)-I-Azabicyclo[2.2.2]oct-3-yI
6-(5-methyl-1,3-thiazol-2-yl)-1H-indazole-3- carboxylate
(35)4-metbidbelf2RctolfoAate > Z6i(BS)dniathbigyeldf2iRi2tobt-3-gdrboxylate,
6-(5-methyl-1,3-thiazol-2- yI) 1H-indazole-3- carboxylate hydroformate,

(3S) g. dL ggsg 2 rfgo%tli Syl Bctetanydig k- §y<!8%o‘§<?‘1'ité

oxy ydroformate (3S)-1-Azabicyclo[2.2.2]oct-3-yl
6-(trifluorometho 8}% 1H-indazole-3- carbox&ate 25 h droformate and

(35)( abicysinbyaidie s 31t dyadihidiox |PV’|’%’§Z L c‘éﬂ?&%‘ﬁ :

carb formate. 25. A compound accordmg to claim 1, wherein said

(35951 und m??;;%d 3fr rgré )%é é % Zf’a)mcyc o([lﬂ.zf.lﬁjo"ct-:%-yl

carbgx (ials Pi Xy 1,2-benzisothiazole-3- carboxylate 76

(38)-1-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
carboxylate,

(385)-1-Azabicyclo[2.2.2]oct-3-yl 6-(tetrahydro-2 H-pyran-4-yl)-1H-indazole-3-
carboxylate,

(385)-1-Azabicyclo[2.2.2]oct-3-yl 6-(trifluoromethoxy)-1/H-indazole-3-carboxylate,
(385)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-1,2-benzisothiazole-3-carboxylate,
(39)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-1H-indazole-3-carboxylate,

and pharmaceutically acceptable salts thereof, pharmaceutically acceptable solvates

thereof, and solvates of pharmaceutically acceptable salts thereof.

23. A compound according to claim 22, wherein said compound is in the form

of a hydroformate salt or the 4-methylbenzenesulfonate salt.

24. A compound according to claim 23, wherein said compound is selected

from:

(3S5)-1-Azabicyclo[2.2.2]oct-3-yl 5-(4-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
carboxylate 4-methylbenzenesulfonate,
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30

MCSLLP (3R)- 1-Azabicyclo [2.2.2] oct-3-yl
5-methoxy-JH-indazole-3-carboxylate, (3R)-I-Azabicyclo[2.2.2]oct-3-yI
6-methoxy-IH-indazole-3-carboxylate, (3R)-1-Azabicyclo[2.2.2]oct-3-yI
7-methoxy-IH-indazole-3-carboxylate, (3R)-I-Azabicyclo[2.2.2]oct-3-yl
6-(difluoromethoxy)-IH-indazole-3-carboxylate, 5
(3R)-I-Azabicyclo[2.2.2]oct-3-yl
5-(trifluoromethoxy)-]H-indazole-3-carboxylate,
(35){BR)dbikzeloild/213]2c2- 2Jplcs-Byhe iyl flortdrveti cdy ) HHE Rddaoke S-carbox
carbyiafiete (BRydidaadticyclo[2.2.2]oct-3-yl
7-(trifluoromethoxy)-]H-indazole-3-carboxylate,
(3Sx3rR)zabicrsthidyclef oot Frod g methyl-1,3 “thiazol-2-yl)-1 H-indazole-3-
CaIbQXQ’4atﬁéﬂm1h}ébl‘?ﬂé@éﬁ521§?}l¢F¢ indazole-3- carboxylate, 10
(3R)-1- Azabl cIo 2.2.2]oct-3-y1
(35)g: x@%@m oi RiRsbR 2| - PriYole? Shiagtciyided! indazole-3-

carbpxpnte WyliBformIBI®. 2. 2]oct-3- yl

(3S) %@W f?/(\? %%Itgﬁpé _d %%rz(%%t _og:c%bl%xlr?c}gmlea-carboxylate

yI -1,3-thiazol-2-yl)- IH indazole-3- 15 carboxylate,

g ﬁ? flf [%@c?-k)? §(¥!:trahydro 2H- yran-4-yl? 1 H-indazole-3-
Carb armace

MCSLLP

yran-4-yl)-IH-indazole-3- ‘carboxylate, and
utically acceptable salts thereof, pharmaceutically acceptable

35EPlVBigsci tsplyeses:afRharpacsYcH REcORahte SRS late
}fyiﬁmggggtego Zﬁ%pound according to claim 25, wherein said

compound is in the form of a hydroformate salt or the

(3SpimetivibengenesiFearsig SatietioxH tHMpduri: SccarshrglitedigiiroRGmate,
wherein said compound is selected from: 1-Azabicyclo[2.2.2]oct-3-yI

(3SR '-‘Sl\ % ?df%%ﬁ% 8!E5°éydﬁut$d?é($9f8m!%Lyﬁ?1Mgnéa&&eE’-

carb Xg en2|soth|azole 3 -carboxylate hydroformate,

(39)-1-Azabicyclo[2.2.2]oct-3-yl 6-(4-methyl-1,3-thiazol-2-yl)-1 H-indazole-3-
carboxylate 4-methylbenzenesulfonate,

(38)-1-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-1 H-indazole-3-
carboxylate 4-methylbenzenesulfonate,

(39)-1-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-1H-indazole-3-
carboxylate hydroformate,

(39)-1-Azabicyclo[2.2.2]oct-3-yl 6-(tetrahydro-2 H-pyran-4-yl)-1 H-indazole-3-
carboxylate hydroformate,

(38)-1-Azabicyclo[2.2.2]oct-3-yl 6-(trifluoromethoxy)-1H-indazole-3-carboxylate
hydroformate, and

(3S)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-1H-indazole-3-carboxylate hydroformate.

25. A compound according to claim 1, wherein said compound is selected

from:
1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-/H-indazole-3-carboxylate,

(35)-1-Azabicyclo[2.2.2]oct-3-yl 6-ethoxy-1,2-benzisothiazole-3-carboxylate,
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(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-]H-indazole-3-carboxylate
hydroformate, (3R)-1-Azabicyclo[2 2.2]oct-3-yI
6-methoxy-IH-indazole-3-carboxylate hydroformate, 5
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 7-methoxy-1ll- indazole-3-carboxylate
hydroformate, (3R)-I-Azabicyclo[2.2.2]oct-3-yI
6-(difluoromethoxy)-]H-indazole-3-carboxylate hydroformate,
(3R)-I-Azabicyclo[2.2.2]oct-3-yI
(3R)8-(NifuaramgthoeyddtBintiazatekd:caritiydate] tpdcafbomates, 10
(3R)-1-Azabicyclo[2.2.2]oct-3-y17-(trifluoromethoxy)-IH-indazole-3-carbox

ylate hydr 3R)1-Azabicyclo[z. -3y
R T e i Stormate,
(3R)-I-Azabicyclo 2.2.[2){(;?t-3-yl 5-(5-methyl-1,3-thiazol-2-yl)-IH-indazole-3-
(3R)IsAzrisxslate-hydestormbleneibosrAZAereRI 2 816eKeF
6-(4-methyl-1,3-thiazol-2-yl)-IH-indazole-3- carboxylate hydroformate,
(3R)(BR:hephispciofZolt 2 oata3aifhrgometivyl) -3 fikindaleleyd) diitoddatle-3-

earboxylate hydroformate, 20

(3R)-1-Azabieyclgf2.2.2]oet-3-yA5-(3.6-dihyvdro;2H- “AcyD-1H) ole
on R RS AR e
comprising a compound according to any one of claims 1 to 27 and a
(3R)phawmakicseiot IR Heetptabfe Eaverongthosy)of A-tulepderiacatksrdidts to
any one of claims 1 to 27 for the 25 manufacture of a medicament for
(3R)SElIgsHivRcREtiVALING/sH U ARG aofoMeatinig) azeplarm i B patiexylate,
wherein such activation/stimulation has a therapeutic effect. 30. Use of a

d ing.t ' .to 27 fort f
N T WA & DARAl Ao o7 4 D O HEShso, o

carbPRYHESLLLPP neurodegenerative disease involving a dysfunction of the
(3@9{191%%{%%]%&@%0%{1@/_9[ & (5-methyl-1,3-thiazol-2-yl)- 1 H-indazole-3-

carboxylate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(4-methyl-1,3-thiazol-2-yl)-/ H-indazole-3-
carboxylate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-/ H-indazole-3-
carboxylate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(3,6-dihydro-2H-pyran-4-yl)-1 H-indazole-3-
carboxylate,

and pharmaceutically acceptable salts thereof, pharmaceutically acceptable solvates

thereof, and solvates of pharmaceutically acceptable salts thereof.

MCSLLP

26. A compound according to claim 25, wherein said compound is in the form

of a hydroformate salt or the 4-methylbenzenesulfonate salt.

27. A compound according to claim 26, wherein said compound is selected

from:

1-Azabicyclo[2.2.2]oct-3-yl 5-methoxy-/ H-indazole-3-carboxylate hydroformate,
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condition of memory and/or cognition impairment. 31. A use according to
claim 30, wherein said medicament is for the treatment of schizophrenia,
anxiety, mania, depression, manic depression, Tourette's syndrome, 5
Parkinson's disease, Huntington's disease, Alzheimer's disease, Lewy
Body Dementia, Amyotrophic Lateral Sclerosis, memory impairment,
memory loss, cognition deficit, attention deficit, and/or Attention Deficit
Hyperactivity Disorder. 32. Use of a compound according to any one of
(3S)claimablcia RYAAr e thamh brattorg-bf2abrredsodnten dor-tahtng @gpatient
hydrstffaring from dementia and/or 10 another condition with memory loss.
33. Use of a compound according to any one of claims | to 27 for the
(3Rmanathityetott . 2. Medican Snrshersalifgadpasient-sathemiptedidredproase.
impairment due to mild cognitive impairment due to aging, Alzheimer's

(3RAI8%6; ﬁl&{@.@@(ﬁ%ﬁgﬂ%&iﬁhﬁﬁ@ﬁ@dﬁemﬁemegmﬁd@e@aeoﬂﬁm,

disease, Creutzfeldt-Jakob disease, 15 depression, aging, head trauma,

stroke, CN oxia, cerebral senility, multijnfarct, dementi IV and/or
R R e 551 TR BT 2 oo ey S e

claims 1 to 27 for the manufacture of a medicament for treating and/or
(3R piedentingdeieritiadt anl At Hidinmspmetzaient /Whadsieotas rerstivaniaént
hydrivfloioitge¢he binding of an amyloid beta peptide with 20 nACh receptors.

35. Use of a compound according to any one of claims 1 to 27 for the

(3RivlaAariieyriob? 3-Alesiciréntiiiursamstraxynidiindrents R aRhtaiatial
hydrgfqgpateating a patient with anti-intoxication therapy. 36. Use of a

compound according to_any_one of claims 1t for the 25 manufacture
R RS P oAy A BANEFLS DRV AP HECh o aRetE
hydrgiiatedamage associated with strokes and ischemia and

lutamate-induced excitotexicity. 79 MCSLL.C 37, Use of ound
R o e el 2 P e
carboxg Oate roformate, . ; . L "
medicament Tor tredting a patient suffering from nicotine addiction,
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(5-methyl-1,3-thiazol-2-yl)-1 H-indazole-3-

carboxylate hydroformate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(4-methyl-1,3-thiazol-2-yl)-1 H-indazole-3-
carboxylate hydroformate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-/ H-indazole-3-
carboxylate hydroformate,

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(3,6-dihydro-2H-pyran-4-yl)-/ H-indazole-3-
carboxylate hydroformate.

28. A pharmaceutical composition comprising a compound according to any

one of claims 1 to 27 and a pharmaceutically acceptable carrier.

29.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for selectively activating/stimulating a-7 nicotinic

receptors in a patient wherein such activation/stimulation has a therapeutic effect.

30.  Use of a compound according to any one of claims 1 to 27 for the

manufacture of a medicament for treating a patient suffering from a psychotic disease, a
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pain, jetlag, obesity and/or diabetes. 38. Use of a compound according to
any one of claims 1 to 27 for the 5 manufacture of a medicament for

inducing smoking cessation in a patient. 39. Use of a compound according yicsyjp

to any one of claims Ito 27 for the manufacture of a medicament for
treating a patient suffering from mild cognitive impairment (MCI), vascular
dementia (Val)), age-associated cognitive decline (AACD), amnesia
associated with open-heart-surgery, cardiac arrest, general anesthesia,
neurtdiegraeyatl dléfieiis:fiovolekpos dis fimanestifatic egdntsrgtesptdeprvdiion

'rtlduceFd celcl)ﬁnitivedyn ca%)irrrrf1 1% l(:Iplr%r}icefattigue syndrome, narcolepsy,
con YO I SR Rl S P ES Y- Falated cognitive impairment, Down's

syndrome, Alcoholism related dementia, drug/substance induced memory
impdirmentsisDesnertingrogisiie 3 (BokeieBysrddoned) comanimrdbaiesiaent

of sc%?zé@?ryaﬁ, of,2i6Qmpakiad Rccording iR ARviepe Qi slaimarkde 2 & s,

manufacture of a medicament for treating loss of memory, wherein the
Parkineaticaditnasis Hautingisr ediserscpafidinimensstisgasee be v Bode Bementia,
AmyHBPRUISREANLING IR ARG FhpiRIME! heh iRy 18, MRk Es gt a
medicament for treating’a patient suffering from memory impairment. 20
atterdnAlefeeitaved/rdinglendpaim i hareire Y iy (REAsIsr impairment is due
to decreased nicotinic acetylcholine receptor activity. 43. Use of a

compoungiaceOEUBe R @Y R06rafnel dasyloie 2f énfithe 1 roarufactuee of
a medicament for the treatment or prophylaxis of a gisea e or condition

manpdagiiisg romediertsaibor Sreatiatinicadeatyiesiing TR Son

anotitABAIRIMA AatHddsiPiaLompound according to any one of claims 1 to
27 for the manufacture of a medicament for the treatment or prophylaxis

f g di diti ling from defecti lfunctioni
Picdte AR AT TS TSRO B0 MHEETT § e Res o
mangOrpeLofhanedidingio fanyrenmghglaime duffe?in g shemeantattyrarofeat

due trg ?ndill(czlaéggr% ifvoer i%&%%?‘éﬂ%%&% %[g?ggr!yllkq)z(hse:%&’glalesggsee? i ?zno% IIQerI]lia,

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.

34.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for treating and/or preventing dementia in an Alzheimer's
patient, wherein the medicament inhibits the binding of an amyloid beta peptide with

nACh receptors.

35.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for treating a patient for alcohol withdrawal or for treating

a patient with anti-intoxication therapy.

36.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for treating a patient to provide for neuroprotection against

damage associated with strokes and ischemia and glutamate-induced excitotoxicity.
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resulting from suppressed nicotinic acetylcholine receptor transmission in
a patient. 46. Use of a compound according to any one of claims 1 to 27
for the 5 manufacture of a medicament for the treatment or prophylaxis of
a disease or condition resulting from loss of cholinergic synapses in a
patient. 47. Use of a compound according to any one of claims 1 to 27 for
the manufacture of a medicament for protecting neurons in a patient from
neurotoxicity induced by activation of a7nACh receptors. 10 48. Use of a
compoun@msﬂacﬁﬁ@ﬁ@mﬁyaoa@rdjhglmmwmné?)ﬁotaﬁm marlfdctuhe of a

edicament for.the tre nt or pro xis of a ney rode en erativ,
SRR PLg IR Tl Bt Dot ROHELREL o LA IBe e
painpatiagt oB8sitysmdia diabepsund according to any one of claims 1 to 27 for
the manufacture of a medicament for treating a patient suffering from an
infiggnmatant 19 dIRRASEPAeLiiRAGCAIN 9 Claii.PioWergihald
infammatory disease’is eumat0| arthritis, diabetes or sepsis. 51. A

manufetascof dintpdicamgwrierohdiing S!QOﬂ@@CW?émn%alﬂaﬁﬁﬂént is a
human. 20 81

39.  Use of a compound according to any one of claims 1 to 27 for the

MCSLLP

manufacture 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.

40.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for treating loss of memory, wherein the medicament is

administered to a patient in need thereof.

41.  Use of a compound according to any one of claims 1 to 27 for the

manufacture of a medicament for treating a patient suffering from memory impairment.

42. A use according to claim 41, wherein said memory impairment is due to

decreased nicotinic acetylcholine receptor activity.

43.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for the treatment or prophylaxis of a disease or condition

resulting from dysfunction of nicotinic acetylcholine receptor transmission in a patient.

44.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for the treatment or prophylaxis of a disease or condition

resulting from defective or malfunctioning nicotinic acetylcholine receptors in a patient.
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45. Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for the treatment or prophylaxis of a disease or condition

resulting from suppressed nicotinic acetylcholine receptor transmission in a patient.

46. Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for the treatment or prophylaxis of a disease or condition

resulting from loss of cholinergic synapses in a patient.

47. Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for protecting neurons in a patient from neurotoxicity

induced by activation of a7nACh receptors.

48.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for the treatment or prophylaxis of a neurodegenerative

disorder by inhibiting the binding of AP peptides to a7nACh receptors in a patient.

49.  Use of a compound according to any one of claims 1 to 27 for the
manufacture of a medicament for treating a patient suffering from an inflammatory

disease.

50. A use according to claim 49, wherein said inflammatory disease is

rheumatoid arthritis, diabetes or sepsis.

51. A use according to any one of claims 29 to 50, wherein said patient is a

human.
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