NI COTI NI C ALPHA- 7 RECEPTOR LI GANDS AND PREPARATI ON AND

USES THEREOF This application clains the benefit of U
w@200P0e0pBi onal Application Serial No. 60/ 637, #F11S2005/046256

filed Decenber 22, 2004, the entire disclosure of

which is hereby incorporated by reference. FIELD OF

THE | NVENTI ON The present invention relates generally

to the field of ligands for ni coti ni c acetyl choline

tregemmg?ﬁ?g‘ée congi‘(l ons assom a eg{ﬁ E?{EPARATION

defective or nmal funct Aqmyg SHSTHRREEFet Yl chol i ne
e

receptors, especially of brain. Further, this
cinvention rel ates to novel conpounds, which act as '
| i gand&hfsoapplibsioa7claaCHie @artﬁtﬁypé U.nethodsioondl pprlpatiémerial No.

o A ik mre PR 25r 20, PR ruTE "R beahastigh is hereby
5 TH&oWMbmf&b@fee are two types of receptors for the -
neurotransmtter, acetylcholine: nuscarinic receptors

and nicotinic receptO' ba lectivity of
action of nuscarine E@H.Q@i&%&\gﬁgﬁéﬂ vel y.
Muscarinic receptors are G protein coupled receptors.

Ni cot i IThe pfee&it mv@ﬁﬁorﬁrem@abamy ©fthé heldlof g adidts gartrebtinic
i on channel faml V\hen activated, the conductance of

i §PEylaa! 98 seaeROTSnAGHRN 2t BN O BARBRS, an dhceigapiment of disease
Nic6:2ditioHs Gs Yo R »Jlt}f GRERN O br Hxﬁ@ﬁfc‘nemﬁlg Ii‘lﬁt?tlﬁ]lc acetg;lcholme receptors,

hono- pentaneric channel in vitro tha
10 pemeeab}/ ef the baain. aFmreltey thoik ncfanmqmsla(@ tgnoveCeopounkgothich act as

3'61%%& rctﬂglﬁgagf#R t o tho% 8%%{)&%%?}5?%%%@ ,ﬁgg]positions
b ee:ﬁpﬁsi@g;ﬁ&h edmb@;rfd@,rzﬁﬁdtHMhd&a lof udei thérsgr. t he channel . ~
Sequence al i gnnment shows that nicotinic alpha-7 is

hi ghly conserved B%ék&%&[\fﬁbuéf%WSEmlg)%m n that

I i nes the channel

There are two types of receptors for the neurotransmitter, acetylcholine: muscarinic
15  receptors and nicotinic receptors, based on the selectivity of action of muscarine and
nicotine, respectively. Muscarinic receptors are G-i)rotein 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), 3643-3.648; Briggs et al. (1999), Eur. J.



identical in protein sequence from chicken to human.
For discussions of the al pha-7 receptor, see, e.g.,

waewahewd7 al . (1991), Nature, 353, 846-849; CGabaI/UL1005/046256
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al . (1992), Nature 359, 500-505; Fucile et al. (2000),
PNAS 97(7), 3643-3648; Briggs et al. (1999), Eur.

J. Pharmacol . 366 (2-3), 301-308; and Gopal akri shnan et
al . (1995), Eur. J. Pharmacol. 290(3), 237-246. The
NiGOLLALE 384 %h@ JILRBER/ U o2 BRAREN LSl § XS 3L Pharmacol.
various brain regions and is believed to bé invol ved
iﬂ9wﬁh¢3Vﬁﬁ@rtant bi ol ogi cal processes-in the centra
nervous systen1(C»ED i ncl udi ng Iearning and renory.

N coti pflh{e: t@xpgaléhar ??e%%gt&r c%aﬂ{e?ls e %s%&ﬁl ﬁﬁusbrﬂgiﬂ regions and is
presynaptic and aptic tern1 s¥and have  been

S beigesd &I:betlﬂvdtbﬁ:dl in mhy&nbortantthxduglaﬂ iprigesysnia el central nervous

transm is therefore of inter eve

OV KONl e e ey DRl R BT e R riRCeed on
S %Qﬁ])ﬂ?& C?QE aﬁchﬁ‘ost ?@a@hﬂfb‘ﬁﬁnrﬁfs aflldl BBRIReLOIFHEstddAB Be involved in
associ a ective or mal functioning nicotinic

a@mdyla@hwnﬁ@wrt@@@ptsws It miaavpiree oOmtaregt 1 deyeiqr pex¢! vpipeounds,
' L &R SEOATROYSARe rihiinehk AGlse®R conditi
%%B S % %ghc% f&sﬂlé QZA%E subt 9%'0 rre% hods of prsgparclorrllgl o

s lasﬂmcxamﬂmtmwectwo npwsliftriconsing oivphinis iaeeyylsha ne receptors.

conmpounds, and met hods of use thereof. DETAILED
DESCRI PTI ON OF THE vention

i ncl udes conpounds o Z—I(I%[ﬂrr\lgjjl6 fﬁ}@fﬁfﬁhb l1to X4 are
each, independently, N or CRl, wherein at nost one of

X1 to Xhisi 1Bvd1dnorBre|la;es-t6:(n6))'el@ompound@(\@)lclh\lh{;t@ls{hgargdyfmrgh@ﬂ

ﬁxg‘ggxg#s ngg,l qlgty?ﬂ?soé Bgelplarlneg/ %18}1 ?mpoun%s compoéllklbns comprxllsmg such

compounds, and methods of use thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes compounds of Formula I:

N
1 B
X
2.7
X NTTN
xI3I I N
\X4 Y

wherein

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

N;

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



substituted one or nore tines by F, d, Br, |, CN,
OR2, NR3R4, SH, SR3, SOR3, C3.8-cycloal kyl, SO2R3,

weaRbieamsd; Ar, Het, or conbinations thereof (eP@I/USIBHB046256
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C2H5, CF3, C2H3, or C3H5), C2-4-al kynyl which is
unsubstituted or substituted one or nore tinmes by F,
a, Br, I, CN, OR2, NR3R4, SH, SR3, SOR3,

C3- 8- cycl oaI kyl, SO2R3, SO2NR3R4, Si (G . 6-al kyl)3,
Ar, Het [ ons thereof (e.g., C2H, C3H3),

G . 4-al oxy V\Engh&ﬁ\iHunsubstltut ed or substituted one
or nore tinmes by F, d, Br, I, CN, OR2, NR3R4, SH,
SR3, SAR3, CiBHS-cycI oal kyl , SC2R3, S2NR3R4, Ar, Het,
or conbi nati ons thereof (e g., OCH3, OC2H5, OCF3

%FZ%\I% R4 (g% flk@ ‘rezil’gl, ’S@ﬁ&gﬂﬂ %%ﬁ ng\ltmsubstituted or

CONR3R4, csmmmtemw mmmmazb,y NRICBRA, CNRRBONRRARY, SH, SR,

EIS?LCSNRZRB:Q? ﬁ%%%yﬁgﬁ%%’%m%i RE)T et,N5r combinations .

C4. 8- cycl oalikertatl(ky! cHhegh, CFCceaghrcagy, is

unsubstltut ed or substituted one or nore by F, C, Br,

I, koxy having. 1 to 4 carbon atons, NR3R4
SH, SRS sora% +-agyngl Wiy e}P sangYRstiuiggaRsubsgipegrazRAT myre times by F,

Het, or coningt i ang, d}fb?em@ﬁ“ S8t 8R?, 18, c%t%l&'fkyl SO,R?,

N

cyclopropyl cyc oput ., cycl'opentyl,
cycl opentyl r$élzN R, §i(E)-opikishy Ameiiétyor, cogtbinayions thereof(eg CaH,
C3Hy),

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

Ar,
Het,
halogen (e.g., F, Cl, Br,' D,

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?,
NR’COOR?, NR*CSOR*, OCONR’R?, or OCSNR’R*;
R® 1s H,
Ci.¢-alkyl, Cs.g-cycloalkyl, or C4.5-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?, C, 5-cycloalkyl,
SO;R’, SO,NR’R", Ar, Het, or combinations thereof (e.g., CHs, C;Hs,



R3 and R4 are each independently H G .6-al kyl or
C3. 6-al kenyl, which, in each case, is unsubstituted or

waashedat ed one or nore tinmes by F, O, Br, |PCTING2005/046256

10

15

20

25

al koxy having 1 to 6 carbon atons, nonoal kyl am no

having 1 to 6 carbon atons, dial kyl am no wherein each

al kyl group has 1 to 6 carbon atons (e.g.,

di et hyl am no), C . 8-cycloal kyl, Ar, Het, or

conbi nati on

Gy o o iy e gt sfeietal evcnbhyl Eicfopgiens

subst i t ut ed cpaepropylmethgl,teices by F, C, Br, 1, CN,

al koxy having 1 to 6 carbon atons, nonoal kyl am no

havi ng b _t cark di al kyl am no wherein each

al kyl éégﬁp gs ¢ %’ gqbgh atons (e.qg.

di et hyl am no), C3.8 cycloalkyl, Si(G. -alkyl)3, Ar,

Het, or conii,nations thereof (e.g., CH C H3),

C3- 8- cycl oal kyl mhich is unsubstituted or substituted

one or nore ti havi n

to 6 carboncﬁfs 8%¥%V|Vﬂ*%bhhgy?ﬁﬁelsPﬁs 83?885

atons, di al kwsameraicbnmeﬁﬁrmmﬁm lalckyBr gr@upalk@@ h]avin@ 1to 6

6 carbon atong . dle{ an1no gcloalk

Ar, Het, or® oA AR TBPRoa ey a(Vénggl to @9@5 Fptem) dialkylamino

cycl obutyl, wﬁy&lrp@emmg %ml‘;ﬁlhasq tesécda%hisydréé @g‘k dlmhﬁgmmo), C.
y .

i's unsubstituted or substituted in the cycl oal

portion ones-eycloaeyd, A, it opyorrbing@ions Breredf (. ENCHal Gdisy CFs,
having 1 to atons, nonoal kyl am no having 1 to

6 carbon atg6H %Fegﬁkylanino wherei n each al kyl group

has 1 to 6 carbon atons (e.g., diethylamno),

C3_8- cycl oalkyblkyryl whitdt is unsubstgnteid nasibstsitddoae @ofmore times by F,
and/ or Cl, Br, L, CN, alkoxy having 1 to 6 carbon atoms, monoalkylamino having
1 to 6 carbon atoms, dialkylamino wherein each alkyl ‘grQup has 1to 6
carbon atoms (e.g., diethylamino), Cj.g-cycloalkyl, Si(C,¢-alkyl)s, Ar

Het, or combinations thereof (e.g., C;H, C3H3),

Cs.3-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), C;_s-cycloalkyl, Ar, Het, or
combinations thereof (e.g., cyclopropyl, cyclobutyl, cyclopentyl),

C4-1o-cycloalkylalkyl.which is unsubstituted or substituted in the
cycloalkyl portion one or more times by F, Cl, Br, 1, CN, alkoxy having 1
té 6 carbon atoms, monoalkylamino having 1 to 6 carbon atoms,
dialkylamino wherein each alkyl group has 1 to'6 carbon atoms (e.g.,
diethylamino), 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, [, CN, alkoxy hav-ing 1 to 6 carbon atoms, monoalkylamino

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



substituted in the alkyl portion one or nore tines by
one or nore tinmes by F, d, Br, |, CN, alkoxy having 1

w0 2006/0e@m9bon at ons, nonoal kyl am no havi ng 1 t oP@GI/Usa0b&oM6256
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atons, dial kyl ami no wherein each al kyl group has 1to 6
carbon atons (e.g., diethylamno), Cs.g-cycloalkyl,

Ar, Het, or conbinations thereof (e.g.,

cycl opentyl met hyl, cycl opropyl nethyl, etc.), Ar, or

Het; is an ' ak-ni 10

whi ch © s unupsrTHEns 0L Bk Dlnted S {2 RRERAE 4 SR or
times by al kythbinatwinsghetedfde.8, cildpentyimeshy, cyaldpeopplimethyl, etc.),
having 2 to 8 carbon atons, al kynyl having 2 to 8
carbon atonsg, cycloal kyl having 3 to 8 carbon atons,
cycl oal kyl a YF having 4 to 10 carbon atons, al koxy
having 1 to 8 carbon atons, halogen (F, d, Br, or |
preferably Hegr C), am no, cyano, hydroxyl, nitro,
hal ogenat ed al kyl having 1 to 8 carbon atons,

hal ogenat ed. al koxy having.1l to 8. carbon ato . .

ydr oxyal ky > T4 PP B o Qriieet g Hplsk iongyituted or

havi ng 2 t osibstfutddne at AiFEs times by

alkyl having 1 to 8 q'arbon 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 afoms,
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 fo 8 carbon atoms,
alkenyloxy having 3 to 8 carbon atoms,
monoalkylamino having 1 to 8 carbon atoms,

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



al kenyl oxy having 3 to 8 carbon atons, nonoal kyl am no
having 1 to 8 carbon atons, dial kylam no wherein the

wa@bdoghegoor ti ons each have 1 to 8 carbon PCT/US2005/046256
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at ons, cycl oal kyl am no wherein the cycl oal kyl portion
has 3 to 7 carbon atons, cycl oal kyl al kyl am no wherein
the cycl oal kyl al kyl portion has 4 to 8 carbon atons,
car boxy, al koxycarbonyl, al kyl am nocarbonyl, acyl am do

(e.g., acetam do),  acyl ox .g., .acetoxy), alkylthio ,
having 1 to 8 ca%%!ﬂ?ﬁékaé‘?‘%‘? &EFI%W @ﬁf’bﬁlt]!"i’ary%)fl Pﬁﬁ\?ﬁﬁ“@sgt% fcarbon
8 carbon at 888> al kyl sul phonyl having 1 to 8 carbon

atons, sulfo, sulfonylanmino, aryl containi 6.to 10
carbon at ons (e_@xcgaéqa(&l,wla}mﬁg Wﬂ@%?f{)ﬂ@ﬁ%ﬂ?b‘(ﬁ?ﬂfﬁ%ﬂ has 4 to
i s unsubsti & GAEAN ¥PMSubstituted one or nore times by

hal ogen (F, d, Br, or |, preferably F or d), alkyl

having 1 to 8 caf®¥iYat ons, hal ogenated al kyl having 1

to 8 carbon atons, al koxy having 1 to 4 carbon atons,

am no, nonoal kyl%{h?WGa&ﬁ%’flei n the alkyl portion has 1

to 8 carbon atons, dial kyLam’ no wherein the al kyl
portions each hadlkylamingegbonyl,

acylamido (e.g., acétamido), _

acyloxy (é.g., acetoxy),

alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms,
“alkylsulphonyl having 1 to § carbon atoms,
sulfo,

sulfonylaniino,

aryl contéining 6 to 10 carbon atoms (e.g., phenyl, naphthyl,
biphenyl) which is unsubstituted or substituted one or more times by
haiogen (F, Cl, Br, or [, preferably F or Cl), alkyl»ha‘ving 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
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 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
carbon atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy

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



carbon atons, cyano, hydroxy, nitro, oxo or thio,
heterocyclic group which is fully saturated, partially

waatanetoed or fully unsaturated, having 5 to 1BCT/US2905/046256
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atons in which at least 1 ring atomis a N, Oor S

atom which is unsubstituted or substituted one or

nore tines by halogen (F, d,.Br, or |, preferably F

or ), alkyl having 1 to 8 carbon atons, hal ogenated

al kyl havin : ) s Vi 1 _
carbon at ongortishfadt GAL ARG ALAE: il iihg ARk 8 Borions
al kyl porti onadhdmvd 1 t@8 Barbar fxoms,atyems hydhoal kytraroxb pethio,
wherein the al kyl portions each have 1 to 8 carbon

atons, cyang, hydrox nitro, ,oxo or thio, or
conbinationgf?W%@%%F¥égﬁﬁoh@Pdis a heteracyclic group
(e.g., furyl, thienyl, methylthienyl, bithienyl,

benzyl pieazolsyd hetdrbid yaio byohip (a1 fuyylf thicaz D methylthienyl, bithienyl,

i mdazolyl, nethylimdazolyl, olidinyl, nof o
hol i nyl "yt hP%%ﬁ—?B&Lﬁ@P?O%’E Wﬁg“% ;(ﬁ}ﬁlypr?;udaz_olyl, methyhrmdazolyl,f
t et r ahydr opyyradlidinyl, AbrbRdlinyS thidhmbyphdhH! @h&fopyranyl,

‘partially saturated or fully unsaturated, having 5 to

10 ring at ofeFahysirepyratyDawhicBasfully spturagedapahnllssaturaied o fully

.or 'S atom miagxga;%cﬁ ﬁl}hﬁ]ﬁ%? % 16 Hl&f?tg 1&%‘8{’} ia{ fé%%ﬁsrﬂ%eatom isaN,

or nore tines avi ng carbon a
al kenyl havOrng S2t¢rm, hiclaishmpubatiouwssl, orahbsyinytd dravarmgr@times by
to 8 carbon atons, cycloal kyl having 3 to 8 carbon

atons, cycl oal kyl,al,ky]. hayij to.10 carbon atonmns,
al koxy having 1 %%Mg%gggﬁg%gggﬁﬁ%?mﬁgrogen (F, d, Br

or I, preferabl Yatken3f hagir}g 2 B8 O%on atoms,

alkynyl having 2 to 8 carbon atoms,
cycloalkyl having 3 to 8 carbon atoms,
cycloalkylalkyl having 4 to 10 carbpn atoms,
alkoxy ha_ving 1 to 8 carbon -at01.ns,

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

cyano,

hydroxyl,

nitro,

halogenated alkyl having 1 to 8 carbon atoms,
halogenated alkoxy héving 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,



cyano, hydroxyl, nitro, hal ogenated al kyl having 1 to
8 carbon atons, hal ogenated al koxy having 1 to 8

w@200b/o6vost ons, hydroxyal kyl having 1 to 8 car betu/a$sns046256
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hydr oxyal koxy having 2 to 8 carbon atons, al kenyl oxy
having 3 to 8 carbon atons, nonoal kyl am no having 1 to
8 carbon atons, dial kylam no wherein the al kyl
portions each have-1 to 8 carbon atonmns,

cycl oal kyl am no %ﬁ&ﬂﬁarﬁ{ﬂ%ﬁ%ﬁ?&@ﬁ& I§>6larb8%{oirrﬁp has 3

to 7 carbon atons, cycloal k am no erein the

cycl oal kyl al kyl pafd Rfierdinttfe SkGAIPOShsZh M Bave 1 ¢ b
carboxy, alka cggﬁgﬁy Tyaﬁﬁngn$nog§{bonﬁl, acyFan?ggaron
(e.g., acetamdob), acyloxy (e.g., acetoxy), alkylthio

havi 1to 8 l.phi .yl [
5 car bon at g, SO ST Rena e e 4 rRtgs 3 16 F carbon
atons, sulfo,

cycloalkylalkylamino wherein the cycloalkylalkyl portion has 4 to
8 carbon atoms, '

carboxy,

alkoxycarbqnyl,

alkylaminocarbonyl,

acylamido (e.g., acétamido),

acyloxy (e.g., acetoxy),

alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms,
alkylsulphonyl having 1 to 8 carbon atoms, |
sulfb,

sulfonylamino,

aryl containing 6 té 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
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, partiélly saturated or
fully unsaturated, having S 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



sul fonyl am no, aryl containing 6 to 10 carbon atons
(e.g., phenyl, naphthyl, biphenyl) which is

waa®ebeindt ut ed or substituted one or nore ti MEBCDHYS2005/046256

hal ogen (F, O, Br, or I, preferably F or d), alkyl

having 1 to 8 carbon atons, hal ogenated al kyl having 1

to 8 carbon atons, al koxy having 1 to 4 carbon atons,

am no, nonoal kyl am no wherein the al kyl portion has 1

to 8 carbon atons, di erei.n the.a I

portions eaff'f%ﬁ‘ae@mf lta&%é“%g% glg?ﬁlv%vdlﬁsl to%fé‘ﬂ’é’n &loms, alkoxy

hydroxy, ni hi@ing 0X®4 edrbbhitemsekias %M@alk@ta&ﬁ@@ﬂh%inqhe alkyl

is fully saturated art|aIIy saturated or full

unsat ur at ed PORRY |hﬁ©1 % § erraqn #pmg digliiaming Wilsrem th{ftalkyl portions

| east 1_ ri ngd&t&% i 3o @ cNbofhBhns S: % %lqptré beo or thio,

unsubstituted or substltuted one or I mes

hal ogen (F, d, Br, or preferably F or d), aIkyt

havi ng 1 toOB@Hﬂb@ﬁKm§6W§0fhalogenated al kyl having 1

to 8 carbon atons, al koxy having 1 to 4 carbon at ons,

am no,

2 10, aRERAH B MBI B BEsl )« BORS s ey o

popbnmmefﬁamhmhaMEnyammp&b&ambﬁmwabﬁns cyano

hydroxy, nitro ox0o or thio, or conbinations thereof;

and ph t p . | : :
t!) ?%%Lrh ter eég)%& og?lpdslgr(%lgltoégthg ?oxﬁ;%u%é& §fFormula I are

phdkﬁ&tﬁutﬂ&@hhysateapﬂhble salts thereof. According

- to a further aspect of the invention, the conpounds of

10

15

20

Formula | are selected fromFornmulas A and IB: In-
accordance with a further aspect of the invention, the
compounds are selected fromFornmulas |, 1A and IB
wherein R1 is H,

N

(IA) (1B)

In accordance with a further aspect of the invention, the compounds are selected
from Formulas I, TA and IB wherein - -

R! is H,

Y

CH,, C;Hs, CFs, C;Hs, or C3Hs, which in each case is unsﬁbstituted or
substituted one or more times by F, CI, Br, I, CN, ORZ, NR’RY, SH, SR,
SOR3 , Csg-cycloalkyl, SO,R?, SO,NR’RY, Ar, Het, or combinations

thereof,

C;H or C3H3, which in each case is unsubstituted or substituted one or

more times by F, Cl, Br, I, CN, OR?, NR’R*, SH, SR?, SOR®, Ci4-



CH, CH, CF3, C2H3, or C3H5, which in each case is
unsubstituted or substituted one or nore tines by F,

w@bg06869091, CN, OR2, NR3R4, SH, SR3, SOR3, PCT/US2005/046256
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C3-8-cycl oal kyl, SO2R3, SO2NR3R4, Ar, Het, or

conbi nations thereof, C2H or C3H3, which in each case
IS unsubstituted or substituted one or nore tines by
F, d, Br, I, CN, OR2, NR3R4; SH, SR3, SOR3, C3-8

Loyet o2l kol o SO, SORNBR RS 6 Sl OBy Mombinations

OCHF 2, mhlﬂhx«ﬁ;each case is unsubstituted or
substituted one or nore tines by F, d, Br, |, CN,

% NREIS?, i Ap%_ll’heg)%%gf Séfﬁab °h %Fﬁ’ﬁg%?ﬂﬁg al K éh Aq,ss(ejzlfiRé{lsubstltuted or

F, O, Br, LypsGhicd¥R orNR3R4meSBY F, SORBA L GRRBAZ NR'R’, SH, SR,
SC2NR3R4,  NR3SQ2R4, CONR 3R4E g@N R 3R4, COOR 4, NR3COR

4, NR3CSR 48 CanRyGrkyIN RSORIR RIR34&GOReY, or combinations
NR3CSOR 4, R 3R4, or OCSNR 3R4; R2 is H CH3,

C2H5, CF3, cyc dpropyl, cycl obutyl, cycl opentyl,

cycl opentyl met hyl, or cycl opropyl methyl, whiech, in

each case, s, unsubstituted or substituted one or nore

by F, d, Br, I, CN, OH alkoxy having 1 to 4 carbon

at ons, NRSRﬁEtSH, SR3, SOR3, C3.8-cycloal kyl, SO2R3,
SC2NR3R4, Ar, ’Het, or conbinations thereof; R3 and R4

are each |ndependently Y
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’, NR*COOR*, NR’CSOR*, OCONR’R?, or OCSNR’R?;

R?  isH,

CHj;, C,Hs, CF;, cyclopropyl, cyclobutyl, cyclopé_ntyl, cyclopentylmethyl,
or cyclopropylmethyl, which, in each case, is unsubstituted or substituted
one or more by F, Cl, Br, I, CN, OH alkoxy having 1 to 4 carbon atomsﬁ
NR’R?, SH, SR®, SOR?, , Cag- cycloalkyl SO,R?, SOZNR3R4 Ar, Het, or -

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

CH;, C;Hs, CF3, C;Hs, or C3Hs, which, in each éase, 1s 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, C;.s-cycloalkyl, Ar,

Het, or combinations thereof,

10



H CH, CH, CF3, C2H3, or C3H, which, in each case,
IS unsubstituted or substituted one or nore tines by

wa-2006006908r , |, CN, al koxy having 1 to 6 car bonPEX/US®)5/046256
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nonoal kyl am no having 1 to 6 carbon atons,

di al kyl am no wherein each al kyl group has 1 to 6

carbon atons, C3.8-cycloal kyl, Ar, Het, or

conbi nations thereof,C H or C3H3, which in each case

i S unsubsti t

F. O, Br. td"f-{eq A f{? D, lh ae\la;%tﬁgasg ﬁﬁl&g\%bscaregdo r s%s%tqud one or
rmnoal kyl amnmye ham th,lClI; Br,4, @Nr dboxyaltaying, 1 to 6 carbon atoms,

di al kyl am no

ch. al k h
car bon at Omgnonegﬁ(el M ea\gg}n‘%yll t% 6§% OUp & Qleygamlﬂ? wherein each

Het, or conikyagiogpfad h@f@?&fbon(‘a‘{&h@@ﬁ&y&loalﬁylcBQ@H«E—Mkyl);,
or cyclopent [, “which in each case is unsubstituted or

subst i t ut ed Hshe@r 6pmbipptionsthaseofpy F O, Br, |, CN,

al koxy having 1 to 6 carbon atons, nonoalkylanlno ]
having 1 to616abPANyRIBBI, HtAll mmeé%@‘é?&

al kyl group &ﬁ 19?o% cg§béh g{@ﬁ%ﬁﬂ1 oot cfc d? Kyl

Ar, Het, or tln%wwtn@ﬂuoowsmm@ﬂ@@ﬁ or e t@p@sdtwlf 8t By I, @, alkoxy
cycl opropyl nsub

cyeLopr oPY! FERY' v WA L ne a0 AR5 Rrifo BIANBF LA 465 aoms
ti mes by F, di@ikylddino bvhex@hil, caah kl(kyyorbap/hn;gl th & @rkpnGaITh) IT;_ 8-

at ons, nonoal o _having 1 to 6 carbon atons,
dlalkylan1n8y6¥éﬁipé¥ EﬁrﬁlQVPmﬁpégﬁ”ﬁgé 1to 6

carbon atoms, C3-8-cycloal kyl, Ar, Het, or

conbi nat i On8ydld51ﬁhgmf1eth5ﬂﬂﬂ/c op‘rldbfélfrietﬁy! &¢hiéHintaen skl

.pOFtIOﬂ one or nore nore tines b

y F,
c, Br, 1, B8 §ltR‘6§<9r ﬁ%?wtﬁ dlmtﬂ%? @ctoalrl%pprap@ﬁ@e or more times
nonoal kyl an’b?f’ @]a‘l’?:'r nacd, 5190)@/ }%@frgolnto%t&%n atoms, monoalkylamino »

di al kyl ami no” wherei’'n eat
havmg 1to6 carbon atoms, dialkylamino wherein each alkyl group has 1

to 6 carbon atoms, Cs.g-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, dialkylanﬁno wherein each
alkyl group has 1 to 6 carbon atoms, C;s-cycloalkyl, Ar, Het, or

~ 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
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



al kyl group has 1 to 6 carbon atons, C3-8-cycloal kyl,
Ar, Het, or conbinations thereof, Ar, or Het; is

w@bmngsoonapt hyl or bi phenyl, which in each caBer/i$2005/046256
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unsubstituted or substituted one or nore tinmes by

hal ogen, al kyl having 1 to 8 carbon atons, hydroxy,

al koxy having 1 to 8 carbon atons, nitro, am no,
nmonoal kyl am no having 1 to 8 carbon at ons,

dialkylanin wher e aI ortiQns,.each. hav,

5 car bon ot SHEDERPBPEA TRy nalihe R R3S lal i U5 $halnsoms,
atoms, hydr élk}’l@ulFlmﬁ}’l tadtighy tolstc@rbsnmafmralwsamonyl having 1 to 8
carboxy, cyano, al koxycarbonyl 2 to 9 arbon ,

al kyl thi o heAPGiAlams Phenaxyy %WX&thr?gm wakwsstﬁvfsaf Agd

having 1 to 8 carbon atons, alkylsul phonyl having 1 to

8 carbey; at QMffpyl m@mwth@%%@a@ﬁpr&bm anhiaet, ifszolyl,

_thereof; and Fbt is furyl, thlenyl b|th|enyl

benzy! pr azomgthylimidazgely), pyrolidinxdametppelinyl, thiomorpholinyl,

met hyl i m da

t hi onor phol ﬁlﬁwljomgig%éd@é%% |rh %{?Pyﬂp i ?g{c?%éag P g?)serls unﬁubsmmed
whi ch i n eactsubstiated snaimsudys tintes bg dlalogers alkyt hetvungeUtothearbon

o o, b 05 R A 15 K B,

nitro, am ngonéaB@ahieY hahd e h8¢amden diof@, &alﬁglﬁbm wherem the
at ons, dlalkglan1no wherei n the al kyl portions each

have 1 to galkdmesipnaceshavey @ %ﬁVQPW(VP“ﬁ,a}Wdﬁ‘Q‘YEIkb’bh%’mg lto8
carbon at o%b&yg&ﬂg( ?h%?% &@/a aOQx tB% cgr%ﬂram carboxy, cyano,

atons, carboxy, cyano; r o 2 to 9 carb
at oms, al kyhlkényoathenyliZgo P carbos atparsbaihyldug haying 1 to 8 carbon atoms,

kot oot DR YA etikd o5 FEARHe BhaBamintsgy paviog 1t

acet oxy, Or cayHtoas,iphasoxly ey, or@bshbinations thereof; and

and pharmaceutically acceptable salts or solvates (e.g., hydrates) thereof, or

solvates of pharmaceutically acceptable salts thereof.

Alkyl throughout means a straight- cham or branched-chain aliphatic hydrocarbon
'radlcal having preferably 1 to 4 carbon atoms, unless otherw1$e indicated. Suitable alkyl
groups include methyl, ethyl, propyl, isopropyl, butyl, sec-butyl, and tert-butyl. The
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, unless otherwise
indicated, wﬁerein at least one CH,CH, group is replaced ‘b‘y CH=CH. Suitable alkenyl
groups include ethenyl, propenyl, butenyl, etc. The alkenyl group can also be substituted.

Alkynyl throughout means a étraight-chain or branched-chain alkyl radical having
preférably 2 to 6 carbon atoms, especially 2 to 4 carbon atoms, unless otherwise

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

12



and pharmaceutically acceptable salts or sol vates
(e.g., hydrates) thereof, or sol vates of

w@bmsnsoeut i cal |y acceptable salts thereof. Al kgl/US2005/046256
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t hroughout neans a strai ght-chain or branched-chain

al i phatic hydrocarbon radi cal having preferably 1 to 4
carbon atons, unless otherw se indicated. Suitable

al kyl groups include nethyl, ethyl, propyl, isopropyl,

Sl S5 S Tl I P

st &bdg- chai n or branched-chain al kyl radical having
preferably 2 to 6 carbon atons, especially 2 to 4
carbon atons, ‘unl ess othermns ted, .whe

i ndi c rein at
| east OH@xpMearpalGYl RSP esia Y] éFIélégl B‘gyl@@éﬂff prg{? albggll‘aé o4
al:é?ﬁ@ry ‘Jfl]toglg P3s bﬁgmg@lnﬁf@:ﬁ‘t@@ygultd’é[é)ﬂw o@dtnﬁﬂ‘lyde,methoxy, '

eny group can al so be substltute
Aletlhymy lprapox pUstpoetoxiEiarhatex ysandgiegittitogiai n or
branched-chai n al kyl radical having preferably 2 to 6

car bon Cgéelf}%%ll ng ?gg 'c% an ybn%«?h@ of tr f?@&ttﬂgﬁ%dﬂdﬁrﬁo??radical

ot her w ere ast one group
| Raviggpd ac®carbyn £ains Stmﬂdsabﬂlemtdqydlyhtgd o&lpgiblem'bl@d&yl groups

S B R i T R R LR

V"?io@xﬁs ﬁlbﬁxdaklkawpeﬂgr bic9Bo@ 21 Regbl, ¥ndbisydoRQ. Aoagr bon
unl ess ot.herw se I ndi cat ed. SU|tabIe al koxy

OO el G T o 5L 10K BT BPOKY BT PRON, .,

bi t?y Qikbﬁy ol'iycfr&&}ﬁl:Y%in% SnYAIR B ddY ﬁﬁ\ﬁﬁ@ ribeyn 4r &Gb&ﬁ'atoms and/or
havi ng 3 carbon atons, unless otherw se

i ddikémnedo ueuhxpla bich aligi Exeapikys 1 i beaston #emsde
cycl opropyl, cyclobutyl, cyclopentyl, and cycl ohexyl.

Q her é?g&g?{i%g%ﬁe@d% o%k?luﬁﬁyl'r%ééﬂéjﬁl WIRLK &e%gaxmyl and

bi cycl o Icyclo[2 2] octyl ‘
cykkmwlrkgds age mLgpsordange pathpudsdustditcaskidng, Stitablesamplas,include
| koxy, hydroxyl, am no,

rTBW %rﬂwlgﬁgﬁ]oalﬂﬂ%lﬁﬁé“iﬁpgélﬁcar bon atons, and/ or

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
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, alkylamino, dialkylamino, hydroxyalkyl,
hydroxyalkoxy, carbdxy; cyano, acyl, alkoxycarbonyl, alkylthio, alkylsulphinyl,
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

13



di al kl yam no i n which each al kyl group has 1 to 4
carbon atons. Cycloal kyl al kyl refers to

wa@ymboedoky| - al kyl radicals in which the cycl oab&yUSans046256
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al kyl portions are in accordance with previous

di scussions. Suitable exanples include

cycl opropyl net hyl and cycl opentyl net hyl . Cycl oal kyl oxy
refers to cycl oal kyl - oxy radicals in which the

orti ance 0
e B Vel & ol AT 86 ST RGP ot R b8 BSpemeyetc srou
apehtgiyis l1openthgletxing Afomsaﬁzléitﬁrfbbm JJg OS&HEBSJ ISL&fablep@turated and
Se Oor _as part of a group or . s t uent, refes to an

- aPuHAHY atiifaddieyEpqyEli gERURS e Hirith gotGlimged b EehpRsFofuranyl,

a l her wins8 h 1ab|;|?yrﬁﬂ])d 1 idinyl
g?eglggsdrlgﬁ%%zge %ﬁgﬁﬁ@ﬁﬁg& hyl hzlnlgpg% %1 nyl, - piperidinyl,

Saipstazinyt, edorahglinyg risnxpzolingt hadithet like- a%ambledmwblegroups include

‘[ﬁt ard 8 tl'llllal}’li(v%jtociﬂl)’y drtgl)@/},l’ibéh %8%2%]?1 den%)olgl Eyr%%/? pg%mldmyl

ogen
aiﬂdysl)arrqmﬁolnwlaisquhlamm ndphdryoxdyad kapd, thhyllﬁkeOX)CadhkxO)éyamples of
car.b ano , _al koxycar, a t
afi lbqﬁ%/rﬂwchcar PSul ?fﬁor?y‘ilum‘aH%(Lox } %ﬁlﬁrgw b ogythienyl,  2-
( Eerﬁofuréhé@t 0¥ dzothiBbheh§if €1-thidn9l, SAB uﬁ}@mﬂs-b@ﬁtﬁfw@hﬁy 4-indoyl, 4-
e

sat ur at d fully unsaturat ed heter ocyclic groups

hBavidiy %ﬁemotlwd i iied. Hitrigazegierag-a it drindribepymelyh 3.4-1.2-
 erkfolp o, O Tl LR ARR N, b AL (PR, 5.

gboupfuwao,&i-neiniid4zol-3-yh St Wazoﬁyln@-cabmﬂ;ylsytleazoeyd I-r@mzolyl and
. Suitable saturated and partially saturated :

h%’t“elr(%é‘gé ic groups include, but are not linited to

tetrahydrofuranyl, tetrahydrothienyl,

t et r ahglﬁﬁsﬁﬁtj{dfdahihyérocydhhgﬂmp@y&fmy|the BMéﬂoei/dlﬁlgﬂMlps described above,

eridi ny pi perazi nyl hol i nyI i soxazal i nyl
bbb Skt il diecominodt S5 Dl SlipS R, Jipossty 21yl alkyl

aﬁ)@ir@ﬂl lalkdik e yafo, f Liflﬁhoroﬁl@!h?pylmtrcpyro&@' Ydmino, alkylamino, and
pyrazolyl, imdazolyl, pyrid pyrimdinyl, indolyl,

q@rprkzzrlarrnm i soqui nol i nyl, napht hyri di nyl and t he
like. O her exanpl es of sui tabl e heterocyclic groups,

are 2- QuHi0! & i¥h arekuBsiRBr O &)ﬂfére tifriek Bj'e%}%ly hgx'/e 1to3

substituents, especially 1 or 2 substituents of the exemplified substituents. Halogenated
radicals such as halogenated alkyls are preferably fluorinated and include perhalo radicals

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

In accordance with a further aspect of the invention, X° is CH or CR'. For -
example, X* is CH or CR' wherein R' is Het (for example, thiazolyl, substituted thiezolyl
such as alkyl substituted thiazolyl (e.g., methylthiazolyl), tetrahydropyranyl, or
dihydropyranyl), Ci.4-alkoxy (for example -OCHs;), or-substituted C,.s-alkoxy (e.g.

-OCF; or OCHF,).

14



benzof uranyl, 2-benzot hi ophenyl, 3-thienyl,
2, 3-di hydr o- 5- benzof uranyl, 4-indoyl, 4- pyridyl,

w®@2@ai6s0b1 nyl , 4-qui nolinyl, 1,4-benzodi oxan- 6PF1/1S2005/046256
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‘radica

3-indoyl, 2-pyrrolyl, 3,4-1,2- benzopyran-6-yl,
5-indolyl, I,5-benzoxepin-8-yl, 3-pyridyl,
6-coumarinyl, 5- benzofuranyl, 2-isoimdazol-4-yl,
3-pyrazolyl, 3- carbazolyl 2-thiazolyl, 2- oxazolyl,

and 2- i dacolul oot ifHet HpFe g Hehliibnet StB R’ For

\M&mh?la,r X’ 8IS bi CRE RHerkin ijiﬁH@tf (féHHx@mpleaﬂlﬁ&oM,suB@ﬁuted thiazolyl -
exa hal ogen, aryl, alk al koxy, cyano,

t SHh %illa@réw putedrthiazely! (620 m%lml%@goaﬁkgﬁrrawqwmwa or
dld glﬂt L g C%agk%@ (?orvéﬁérﬁ{iﬂ afﬁ}ﬁzt&ts{ﬂ%tﬁﬁgd ENLaRbxy (e.g.,

er abl’y have ubstituents,
es@@EamﬂDQHIibr 2. substituents of the exenpllfled
substituents. Hal ogenated radicals such as hal ogenat ed

al kyl s L&k aﬁéee@PLgurtﬂev&he&%%pg ML A YLR PSR Gor

S suc I uor o ance with
f erarhgle, X'Sip€@H ooERt Weerbin\Re m subslt,ltubédl or angubefitercdld], y—aﬂ?.'ldxy (e.g., -

P RN Eaorepederali s HET s O or R wher of

Rl is Het (for exanple, thlazolyl substituted

t hi aZOIII)/chcStd@Hcea&tlﬂhﬂ@yﬂer sspasitoftie iaderttioh AX OloyX* £¢€ egbh,CH or CR'
nethylth|azogﬁ tet rahydr opyranyl ,
)

or
RSBy 1528y T Acesrdingde k Gxipef #9Pctai SiingentioncXigpd Xopare each
S@P{StAéd&cﬁﬁ' {6 fhrther &8 o Othe (AR, XP R @@b@ﬁé}aﬂq@ 1¥\416tfH and

a _further gspect of the invention, X3 is- N 1
Féﬁr ¥xanpXe arexach €HCHAcgerdmR1to whferthesr nsmstt cvfshe-lenver(tfoorX is CR

b ept ol.yl b e
al kg‘%ms%bssgf) ?ﬁt%& )f h?(gzao%”{ %E %CB E&II—P a}ﬁfhtn | aazC 8‘?5 nﬁ to a further
t emeamfdlﬁ@myeraroyl] X*ieICRd mhmbﬁropyrsa\byH) ancKX‘ 4(2azixki@X1yare each CH.
(for exanple, -OCH ), .or substituted G -4-al koxy

(e.g., In accor%ance with a gu)rther aspect of the invention, preferred R' groups include
H and Het (for example, thiazolyl, substituted thiazolyl such as alkyl substituted thiazolyl
(e.g., methylthlazolyl) tetrahydropyranyl, or dihydropyranyl), Cl 4-alkoxy (for example -
OCH3,), or substituted C,4-alkoxy (e.g., -OCF3 or OCHF;).

In accqrdance with a further aspect of the mvention, Y is preferably N or S,

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-
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



In accordance with a further aspect of the invention,
X4 is CHor CRL. For exanple, X4 is CH or CRL wherein

WR0bM6®abst i t uted or unsubstituted G . 4-al KOXBCT/EST5/046256

- OCF3 or OCHF2) . More preferably, X4 is CH In
accordance with another aspect of the invention, X1 to
X4 are each CH or CRL wherein Rl is not H According
to a further aspect of the invention, Xland X4 are

dehenrSRBLE § el S e B PERRE - i e

aﬁ #oslafe each CH. Accor di ng to a furt her aspect of

ke dhp St ﬁﬁ’”er i D Sid B gaal o™

10

15

- 5{39Q-Indzdbydyclo
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25

30

flﬁ?rlbﬂ@f atg drypethyIBEnZE s UiRAS Mt i on, X4 ihs CR1 wherein Rl
t X3 L .
droamdgiot 2ol s il SRR e lnagrores-

plcé‘ib@Wl%tGh FAOKYBAISs. i ncl ude H and Het (for exanpl e,

t hi azol yl , substitut:i azo

SGbie et AT iy oo Heti o iyt ndaote o

t seoarxleifopyranyl, or di hydr opyranyl), G -aI ko'xy

(for exanple substituted CM

e GO I S RN

adpdefor@iet he i nvention, Y is prefer ably Nor S,
especial ly N. According to a further conpound and/
ﬁddAé%)@fé'élO[%E Zﬂ%é3rygééﬁﬂuewmeﬁ?éy}:bﬁﬁ6%ﬁ4@§ pfarborylate,
For are selected f
-1| AMC@%%Q@O}PQ )Q]S&%ral@(d)l;q) 2H-pyran-4-yl)-1H-indazole-3-
SBQIIbO?SSd%thlh&Qf@ OIIZIﬁSFL )-1 H-| ndazol e- 3-carboxyl at e,

§I-Azab|c clof[2 oct - 3-
5(32 I eabygycio )1/23,2@ ca%ml Stefrplyy ﬁHrm%pzéwé) lﬁmdazole -3-
caaboxyidtat e 4- et hyl benzenesul fonate, (3
S) -1 - Azabi cycl 052 2.2]oct-3-y
5(39- 1né¥3rw1y910,[% tZchazml 5‘£tr5ﬂu}>tqmqthqxo(b‘ééfdpéﬂsle -3-carboxylate
c Aydrofoyinatee :
hydr of or mat e, 35)-I-Azab|c clo[2.2.2]oct-3-y

i232 2Hict2ol 54 2tryluprqmq1-hqxry é@dp@azgle 3-carboxylate
car boxyl at e,

(35)-1- zab1cyc10[2 2.2]oct-3-yl 5-methoxy-1H-indazole-3-carboxylate hydroformate,
(35)-1-Azabicyclo[2.2.2]oct-3-yl S-mcthoxy-1H—indazole_-3-carbo‘xylate,

(35)-1-Azabicyclo[2.2. 2]oct 3-yl 6-(3,6-dihydro-2 H-pyran-4-yl)- IH-mdazole 3-
carboxylate hydroformate, :

(35)-1-Azabicyclo[2.2. 2]oct 3-yl 6-(3,6-dihydro-2 H-pyran-4- yl) 1 H-indazole-3-
carboxylate,

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

(35)-1 -Azabic yclo[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-1ndazole 3-
carboxylate 4-methylbenzenesulfonate,

(35')-1-Azab1cyclo[2.2.2]oct-3-yl 6-(5-methyl-1,3-thiazol-2-yl)-1 H-indazole-3-
carboxylate hydroformate,

16



(35) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yI

5-(5-nmethyl -1, 3-thiazol -2-yl)-I Hindazol e- 3-

wa@ 200bospbat e 4- met hyl benzenesul f onat e, PCT/US2005/046256
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(35)-1-Azabicyclo[2.2.2]oct-3-yl 5-(5-nethyl-I
; 3-thiazol-2-yl)-I Hindazol e-3- carboxyl ate
hydrof ormate, (3.9S)-1-Azabicycl o[ 2.2.2]oct-3-yl
5-(5-methyl -1 3-thiazol-2-yl)-1 Hindazol e- 3-

h% q‘f‘%ﬁ%ﬁ%’ﬁ@ ﬁgél,%ci' _y?—llfb): Ce't}? 19 %t CJangﬁ )zlél:}g%-éndazole{i-

8¥¥¢'fat e, (35)-I-Azabi cycl 0[2 2. 2] oct - 3-yl

Illf-lku W@;};? éz;gft— -yglf (@? a%yci/? 2133[ Cy%nb&) )% 1% iridazole-3-

Cf %’EXI%PFI Hr9iosmalsy r an- 4-yl ) -1~ H i ndazol e- 3- -
X@F&&:M? giogt—g-agg é@fraléydﬁ) -2H-pyran-4-yl)- 1H-1ndazole 3-

C%r %’Dfl%fﬁ’ydro 2H pyran-4-yl)-1 Hindazol e- 3-

5(3(55 &yswé%sgéig; 31y?8;( rﬁlalg %1]12%112%?}%-2&( bla%;%lﬁ%carboxylate

w8 Oé?lﬁ‘&te (35)-1 -Azabl cycl o[ 2. 2. 2] oct - 3-yl
(5 b :-f %@g{yﬁ@?gxy % yk]S(S %grzogxlpe?hoiys:?r boc)i(ayzol% 3-carboxylate,

( é‘g§t be %‘{i’g\- @g %ﬁ{% ? _zfé]cr%@%?{)éyk’éigeenzl? oquazo e—gm ar%oxylate
HPX W? 212 %yg? g%ﬂlrtl?ch)}(/)}:i? indazole-3- carboxylate hydroformate,
65&3&6 5] h‘é'd(?&jfgioﬁr‘ﬁﬂp g me¥h<)xy lﬁl- r{dggo e- 9 carboxylate
(g %ﬁﬁé{% ?O%/g:lq {55 éﬂetﬂﬁg, trlﬂa/q_lgﬁrxﬁtggﬁyb |1g 1gdazole -3-carboxamide

(36) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yl -

.GAX(i-m%pc%clob.g’.Z]toct- -ygnetgyl}/-%-trlhuol_rhrlngt z5‘)%}%fl-mdazole-ﬁ%-carboxamide,

N-1-(Azabicyclo[2.2.2]oct-3-ylmethyl)-6-methoxy-1H-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
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

form of a pharmabeutically acceptable salt or solvate thereof,) can also be in the form ofa ~

polymorph, and
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car boxyl at e 4- et hyl benzenesul f onat e,
(35)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl

w®2qod0emdhyl -1, 3-t hi azol -2-yl)-1 Hindazol e- 3-PCT/US2005/046256
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carboxyl ate, (36')-1-Azabicyclo[2.2.2]oct-3-yl
6- (5-methyl -1, 3-thiazol-2-yl)-I Hindazol e-3-
car boxyl at e 4-net hyl benzenesul f onat e,

(35) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yl

. 6-(5-nmethyl -1, 3-thiazol

car boxWhﬁfeé“ if'the compound exhl%ltg chlralﬂ-ty Heaa %e m :f)he form of a mixture of

hySnhabRERRELEG {s3Pfaberhatéd AR nfiXieteod(ZidsteddHdrs, Br¥hn be in the form of a

6- (5-raethyl-1,3-thiazol -2-yl)-I -indazol e- 3-

c singlo gydndioger lenglﬁ diaggegbmeycl o[ 2. 2. 2] oct - 3-y|
6- (tetrahydro 2H pyran-4-yl)-1 Hindazol e-3-
car bOXXL g%gr of&{h@?tc&np&?hd and/or method aspect of the invention, the
S)-1-Az |con[ oct - 3-yl

Beqmptundhyftifoomld-Ipye setectedyifom:l H- i ndazol e- 3-
carboxyl ate, (35)-1-Azabicyclo[2.2.2]oct-3-yl

SRR sl SRR o

(é-sb)za 1%38@9@5§}93[x.g0524&5iﬁokl{ﬂggag{dﬁb%:ﬁ@&n&z%t@t.e,

: ic clg 2 ty 28k ]% l‘feﬂﬁ@% E@i%%'-carboxyl;ate
ﬁ % E/zbﬁ]% g E?oct g ﬁox -

?B?e 3-carboxyl ate’ hydrofor mate

}(_Egﬁlé Aﬁ“%fé&%l%ﬁzci g%)gt-%-gf% gﬁ‘x‘bx? 1 &l beﬁzﬁ@t&)ﬁ%ﬁ)é '3' carboxylate

azo

i(élé) 1(;@%&% S%g 2 b%c% 5/%9%&1%)( LR dm%()le 3: ctaFUog(gfllzlférlﬁlﬁﬁ)tf&mate

oxam d ornat e,

%R')-ﬁ?. g?c?gogi.%z cg%-g/‘)f(g Iéeﬁdxgeltﬂmﬁd)azoﬁe tjrc'aMoEﬂ?lﬁ@rmt hox
ijRl(%—ﬁg i o b?c%%fo@ia %E)Cg-]f’ QFfk: nﬁet%q gE Y bz e g%%m%yla{e hydroforrnate

Xam-'de formate, and
"(3R)-1-Azabicyclo[2.2.2]oct-3- yl 6-methoxy-/H-indazole-3- carboxylate

(3R)-1-Azabicyclo[2.2 .2]oct-3-y1 7-methoxy-/ H-indazole-3-carboxylate hydrofc)rmate,
(3R)-1 -Azabicyclo[2.2.2]oct-3-yl 7-methoxy-/ H—ihdazole-3-éarboxylate,

(3R) 1-Azabicyclo[2.2.2]oct-3-yl 6-(difluoromethoxy)- 1H—1ndazole 3-carboxylate
hydroformate

(3R)-1—Azablcyclb[Z.2.2]oct-3-yl 6-(difluoromethoxy)-/ H-indazole-3-carboxylate,
- (3R)- 1- Azabicyclo[2.2.2]oct-3-yl 5-(triﬂuororhethoxy)-]H—indazole—'3-carboXylate

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

(3R)-1-Azabicyclo[2. 2.2]oct-3-yl 6-(trifluoromethoxy)-/ H-indazole-3-carboxylate,

(3R)-1-Azabicyclo[2. 2 2]oct-3-yl 7- (trlﬂuoromethoxy) 1 H-indazole-3-carboxylate
hydroformate,

(3R)-1-Azabicyclo[2:2.2]oct-3-yl 7-(trifluoromethoxy)-/ H-indazole-3-carboxylate,
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/' V-1 - (Azabi cycl o[ 2. 2. 2] oct - 3-yl net hyl ) - 6- met hoxy- |

H i ndazol e- 3- carboxam de; wherein salts |Iisted above
wa@26ab®97 be in the form of anot her phar naceut PCEIUE2005/046256

acceptable salt, and free base forns |isted above can

also be in the formof a pharmaceutically acceptable

salt, wherein a conpound |listed above (in either a

free base formor in the formof a pharmaceutically

agﬁgﬁtéggbecysgg LBt st onbut Py e Bt

(F*H box gty ?tS’rm or sol vate thereof, or in the

b BT B RIERLS P Aspliate

‘?n |f the conpound exhibits chirality it can

5 b&&-ﬁﬁfx g,cryc %%F‘?%%%’”&g‘tyﬁ? BTGP e - .

t FREDPOIAS Brdrafosmaigy e enantlomsr or a single

d| ast ereomer. Accordin und-. and/ or.
A Ser R T R ] e RS
F@'«thmé?t?’ are seI ect ed from :
| - Azabi cycl o] 2. 2. 2] oct - 3-
SN RIor h 3 K5t Skl ot g ook filazole-3-
10 C%E@wﬂaégzhwb?@n;zatz] oct - 3-yl
5- met hox H i ndazol e- 3- car box
; (@R@)l 4\23%&(’3/5]0&%,% |2]ﬂ0232/1 Q-](ﬂ)&etlgxx}lﬁ thlazol 2-yl)-1H-indazole- 3-
6casbdrodase.l | 2- benzi sot hi azol e- 3- car boxyl ate
h droforrmte (3 I | - Azabi cycl o[ 2. 2. 2}0 ct-3-vyl
6L HoAzabicyplopk AZiosbe é—é%wllefléérw9 #iyh; { H-indazole-3-
(carrngnlamlmbpf@ymato{z 2. 2] oct - 3-yl
5- met hoxy- 7H i ndazol e- 3- car boxyl at e hydr of or mat e,
15 (GRPL- Azq&m@io&%@ Rispep 391 Q-](@-@teﬂgxwﬁ thiazol-2-yl)- 1H—1ndazole 3-
Scareaxdybatss- 7H i ndazol e- 3- car boxyl at e,
(3i?)-1-Azabicycl o[ 2.2.2]oct-3-y
63t hdyzapicyrlol hddlost- éryBSééﬁJ@dercat?Té mﬂbﬂﬁﬁtn@azole -3-
( Giryxlateralvdfoyoite[a@d2. 2] oct - 3-y!
6- net hoxy- 7H i ndazol e- 3- car boxyl at e, . '
( GR)-2yAtabiyelo( 1:3.8]oof-2-yP5-23.66lihydrasPH-pyran-4-yl)- 1 H-indazole-3-
20 7eampixybg- 7H- i ndazol e- 3- car boxyl at e hydroformate, -

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 acceptab-le 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

19



(3R)-1- Azabicyclo [2.2 .2]oct-3 -yl
7- met hoxy- 7H i ndazol e- 3- car boxyl at e,

W@ 308)ed09Azabi cycl of 2. 2. 2] oct - 3-yl PCT/US2005/046256
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6- (di f 1 uor omet hoxy) - 7H i ndazol e- 3- car boxyl at e

hydrof ormate, (3i?)-1-Azabicyclo[2.2.2]oct-3-yl

6- (di fl uoronet hoxy)-/ Hindazol e- 3-carboxy|ate

(3i ?)-1-Azabicyclo[2.2.2]oct-3-yl

(5 3(72; '_ }c |}Kgg10ni9&1h9 %% %’d’«ixﬂ%‘f% %Lﬁ?li?’[y ‘ftagag%Xn #HE form of a mixture of

Geﬁdmtlbfrlleﬂmudm hexyhaté ldr iamaia zod eﬁ dagteredroxry) @toan be in the form of a

hydr of or mat e, 377 I-Azablc cIo[2 2. 2] oct-3-vyl
SPE?FPWH@WEH@ hejpely dinsiersogis oIe 3- car boxyl at e,

- (37?)-1-Azabicycl o[ 2. 2. 2] oct - 3-YI

7- (tri plegaranepdaeiydlnddphiantaeolied Sobpdshivny b@hﬁnsmg a compound of

hydr of ormate, (3i?)-1-Azabicyclo[2.2.2]oct-3-y

7Ib(1i B RREORSk mlmnaqunpﬂ&a%%a@e CarisoRY- a&péw(la:lly, another active
% n‘?‘za@b%%ﬁg%eg[gelﬁvglzagtﬁhhgd Ydf s7t1m|_1|1_1at1n agrolacet}vsa,lflng inhibiting alpha-7

camb@my |rmeptotp’/ digofas ﬁﬁ@mmed by a conventional assay or one described herein, ~

l}f)r;;re%z'f/;\r%?o?lm zvfyﬂlnaaznozrm% F)g .}X Bp apima), glodely or ini a mammal or in a
Cﬁﬁrbmyh aﬂeehod(of)trdaﬁﬁg akmbwtdgﬂ{aﬂsﬂldi’drﬂ&te &3-18bs of memory, especially -
5-(5-nethyl -1, 3-thiazol-2-yl)-7 Hindazol e- 3-

Qngdg&;} ’5”?@0’&? aq@tb\feﬁﬁvtpéwment or decline, memory impairment, etc. method of
(?fba’ﬁ)ngl ¥ A%@e@b Gyed Q{O%ul%tea]l%chlcgﬁx\[lk alpha 7 act1v1t§ in a mammal, e.g., a

5-( -nethy -1, 3-thiazol -2-yl) ndazol e-

'chwb@xylgatﬂeose(@nmnqdw@b. cycl 0[2 2 2] oct - 3-yl

6-(4-nmethyl -1, 3-thiazol -2-yl)-7 Hindazol e-3-

. car bz)z(y Al socIfQﬁ{'iﬁgfent i(nlvientlon may be prepared conventionally. Some

) -1 - I cy
691(th€ thIyprObQSSSStthatazmbe Qseyila)e— (%swbeddbakml eAlB startmg materials are

r boxyl at oct - 3-
SRRy Pe pordeenralkPRB G fropl GioNini b materias.
The synthesis of similar compounds is disclosed in copendlng U.S. applications

Serial No. 10/669,645, filed September 25, 2003, and Serial No. 11/089,544, filed March.

25, 2005, the enﬁre 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 prep'ar‘ed by known procedures describedlin the literature,
or as described below. For example, 7-triflucromethoxyindazole-3-carboxylic acid is
commerciaily 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 5-trifluoromethoxyindazole-3-acid can be prepared from the corresponding isatiné 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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car boxyl at e hydr of or mat e,
(J7?)-1-Azabicycl o[ 2. 2. 2] oct - 3-yI
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car boxyl ate, (.?77?)-1-Azabicyclo[2.2.2]oct-3-yl
5- (3, 6-di hydro- 2H pyran-4-yl)-7H i ndazol e- 3-
car boxyl ate hydroformate, and
(577)-I-Azabicyclo[2.2.2]oct 3-vyl
2H .ans4- . .
csotnotan P GRER R fth doplipt BRTE aplic wipenls i reaeen
t r(Reédar M. ; andther PRiraRenOeudli 200B] 9, 636); apd @d@b@iﬁ%ﬁdidn,. The
and free base forms |isted above can also be in i
f SRATDS Slﬁ%tﬁzfm%éal@ RSP PyreRERIFTHB 2 TR ImAnRFfe Tb fihydropyran

C QB ey drbSired s ARENEd (hdhzSle taBIRS céh tter&spmﬁﬁomﬁ%reﬁm acids by
in the forn1of a pharmaceutically acceptable salt) can

alegﬁnﬁeation, mptel- h%@gﬁn@fw@ngmn@t@p(ww teakydrgpdrant€pne,
V\A}gﬁ&}/ Qéﬁa%d ld('%l%;di’gl Ye?lugﬁ(ﬂl lfhdexr e?c?d19 gg'ndltflo%rs%ome,
or va e r eo ormor a . .

prsabsmmedjmdmllé 3' -aaide wpteqbélmrﬁlaﬂrdm @im;ﬂ@bembx&a defi@hteas., For

Iy I ey

Ofpy@edthivh Wit Byl smeida@maé Sesdoh vith Beth@GRiIBat, Qbcatboxylative
m xture of diastereonmers, or can be in the formof a

sisprRfineficaHamtepigrBeation, rﬁdlsqtlﬁg pbthgingss gpep e diapetigaipp. et

' a%ﬂﬁﬁ&rﬁrﬂegﬁk?g@% Iséallf %Esg g\{ég E&ﬁgregwgﬁﬂt& &Q&e??r'gg{% ﬁ}olﬂg) 5-

a conpoun I on an r maceut
adc@pxrabtthomrtrqbemzean dThapbroomalb 4d;ﬂuoann¢tlm¢ynﬂmbemne used in that
s di scusse stinulati

A RORTERGF RPBL AT SRR ohP LB P B BE o peuShion with

e cgnconﬂ&nd@b@emmdh@mﬂe CORRMEAL hbfiehy@®sals, #id Ldmeyer
described herein,:either_in vitro or in vivo (in an
anrFagHPn weth gopper () hipmid- kP biryelepmingused o proparathe awidejdgrivatives

a “QH E@a@)l pf’épﬁ'ﬁ%& tPI%ql (@Ilnlicrh@ﬁ%hé"gy f‘éa&%ﬁr&lﬂfﬁkﬁﬂ'}ethyhsocyamde

synd rone menory, especi a
followed by reductlon

The bicyclobase esters can be prepareci by the coupling reaction of acids with the
- bicycloalcohol using tnphenylphosphme and diisopropyl azodlcarboxylate (Ahn, C.;
Correla R.; DeShong, P. J. Org. Chem., 2002, 67, 1751). Alternatlvely, the bicyclobase
_esters can be prepared by the reaction of the acids with the blcycloalcohol in the presence
of either p-toluenesulfonyl chloride or oxalyl chloride in pyn'diﬁe. (Brewster, J. H.; Ciotti
Jr., C.-J. J. Am. Chem. Soc., 1955, 77, 6214). The bibyclobase amides can be prepared'.by'
the coupling reaction of acids with the bicycloamine and HBTU, HATU, or HOBt and
.EDCI in DMF, or by coﬁverting the acids to the conespondiﬁg acid chloride and then
reaction with the bicycloamine (Macor, J.E.; Gurley, D.; Lanthom, 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
standard techniques, such as chromatography or recrystallization, practiced by those

skilled in the art.
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| ong-term nmenory, cognitive inpairnment or decline,
menory inpairnent, etc. nethod of treating a di sease
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manmal , e.g., a human, e.g., those nentioned herein.
The conpounds of the present invention may be prepared

‘conventionally. Some of the known processes that can
"be used are described below Al starting materials

are kngwn or can vent| naII e ared f

o ort DA aStafany & B0 B ki RSl AP REp G HPEERR 1. 14,
| sndIB&INeadid diffeRReRGtbMEridarid geapRtricapisbage Hems. aAll N these
10/ 669, 645, filed Septenber 25, 2003, and Serial No.

199ro@oinda dncludingefs MRMEH. 2375 i5epes, diapkeraqipic paxtures, racemates,

. e«?’lﬁ'li&ﬁﬂg ﬁﬁ Bies %érﬁaﬂu@rﬁ@rs fb%ﬁﬁ}}ﬁan? ?gfe?%@ﬂtﬁg et¥itiomers, are within

erence. Acids that can be used he preparation
ofhetsbepetuif thecpredvasiavesioer Subatastia ymves maatlblyeravamthlabﬂloenore than

C?dze"?&{ gﬁ:tg‘? gc%'feecsi gr}a&léggogp\lg’] ge%%% olflrge?s dl%ra%i no ﬁgxoreqhgnh?% most

T piefdriil1 {106 aRé thaxy¥gdazol e- 3- car boxyl | c aC| d I's

comer cl aI |y avail able. 5-Nitroindazol e-3-acid can be

gggﬁfr ’?be tlcg,ltégrgggé gg]n lg)crqtaxg%y rfsolﬁtg)}iofd %%@j:emlc mleures
B QORIiNHR%40hfer@ihsl Hréd@ékes, for example, by the formation of diastereoisomeric
5-trifluoronet hoxyi ndazol e-3-acid can be prepared from

1 brdts aiging @g Iggqf@,llmgcql\gemqqffg blggp qjafgqngatlﬁy Qf @Q\Spgqng diastereomers.

T

b0tz aidsaboyllor: aud.d¥iares bédipstepaisetiers cambe
 RPa T RO SR de ik RFBR crs OF i B By b asiEtgRyer

WeHeni Bl ARt 3l casmb P hethbi k@ piesso Xkitled indhelas,qolt eMample, by

"hydroxi de. The thjiazole substituted jndazo] e acids can

b@hrpmgt,ggfa@ay P Bagtiopd cbys%aﬂ%z'glpeeo;g@pl@éactwe bases or acids are then
DYEILER HbCRE Lorat RALAAHRITRGh AL R ik O ?rd‘c@éél%} ffaration of

e reqU| Il azol e zinc reagent (Reeder
MbiRical EOmelaImVOG'eg theFiIso of chkaschrpmetolrapRY 0:33., cTh,lraBEB;uC columns),
i ficati xazol.e ﬁUbﬁ'gs ut ed .ind

atygta or Wil B%utﬁpgvegggraal dﬁnva 19n, rﬁpltlma YEhoseh 1o paximize qﬁe separation of
dilgydimipyeas) Suitdble €hitd HRIO@NiARs &d h&hufaummadl Hyrdiazed| eg.,

aglhggcefg?) akr)l(cei Cphrlrggﬁ rOeJdarrforng rrrrllaltng?)thkégsog? routmely sel%ctable Enzymatic
separations, with or without derivitization, are also useful. The optically active
compounds of Formulas I, 1A, and IB can likewise be obtained by utilizing optically
active starting materials in chiral synthesis processes uﬁder reaction conditions which do

not cause racemization.

In addition, one of ordinary skill in the art will recognize that the compounds can
be uéed ih different enriched isotopic forms, e.g., enriched in the content‘of 2H, °H, e,
3¢ 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

improve the efficacy and increase the duration of action of drugs. '
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substituted indazol e-3-acids were prepared from sinple
benzene derivatives. For exanple,

5-di fl uor onet hoxyi ndazol e- 3-aci d was prepared from

3- brono- 4-ni trophenol by reaction with ethyl

: difluotpacetate

th diethyl .mal onate..
decarb Qg,treg\lrp\;gbsggg%{?wp@gﬁﬁi o0 %Iggylgﬁ?s]q%g ggﬁggﬁ’ghous methods such
I egdlaiGtAiRA iRf DEREDBIiE O.; Ganow Readst Adtivadas iz akiSghtheds and

Di f I uor omet hox |ndazole 3-acid was Bre pared jn a
siApplieatio @]th%qdy 1qlaksigdCaspponppdsstor Drug Discovery and Development. [In:
dich kY QXY Hdd; RGN 208), 1T60'6p. CAN 133:68895 AN 2000:473538
ZF%bﬁgﬁgg?é?glﬁg?onet oiyn?%robe%zene used in that
p CAPAUER, Kahalla $GeorgepWr; ethrha.diajendai 51+ dhhemtiesispf eadidabeled
{ QTR0 B S BIIHeRedAD, GRRGRUNARH0g AURED! D121,
Saubmy: GIFE'FIE@BIIISSN oui40R02@POAN (1|2)2(15M) ma9od: h@527 CAPLUS; and
blcycloan1ne used to prepa am de .d es was
r a%ns»@ DIBpRY ety *}Célﬁw"&{i‘idlﬂfgﬂ fgcwﬁ%uw £ Eﬁg “Ghern (1981),

Lyebhyl iosyRnirdecBRITEoued2RM08 £ duay 99176225*1@N 1981:476229
blcyclobase esters can be prepared by the coupl i ng
r €APLUS of acids with the bicycl oal cohol using
trlphenylphosphlne and di i sopropyl azodicarboxyl ate.

DEShang JelatQ @-usGEMrms of the -
2002 %Fm L b gﬁ%tlve y?nEEO %?byclg ase e%?e%g
c acrm;hmmps axascé@e@jnemfme sucb ae baseriree fomnsearakphdsmaviettically@cceptable
' ¥cloalcoho

' f ei.t her. .
51 BEAESa Ry ah e BreBTRTER riieaRyh e faraebitysuts o

: Cﬁﬂodﬂig@ €an §Bprepdé®r PhadmacetticallGiaddeptabit salts fGclude thode oAdined by |

em Soc,- 1955, 77, 6214). The_ bicycl obase am des can
bEagngihe é@lwr&%ﬂ% éwﬁlpwag ARABES %lﬁh t INQESARIE ARiOFgINIcHEId to

biseHG QRNMP Ex e, Eﬁ?s%f nYbbhloRE aé’i@‘hlfﬁﬁ@a hokﬂho%@xd

or by convertlng the acrds to the correspon ing acid
chicbpicisilianit acide pampwe silfmiosicids oxdlis almfb;t@le@tamm@uccmlc acid,

'\/élv?rﬁc acﬁi k)rrm%(iu?fl ld%éronuxf.;cugh 821(91{: 3@1d,gtﬁ1{tar1Lc'%f?ctﬂd '@émanc acid,

Jsalicyl@ i, gnanbélit. acﬁﬂ end cdrlsdniic acﬁcﬂ)OEhar&aceutlcally acceptable salts also
include those in which the main compound functions as an acid and is reacted with an
appropriate base to form, e.g.', sodiﬁm, 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
and alkaline earth metal salts can be prepared by reacting the compounds of the invent\ion

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, éamphorates, digluconates, .

cyclopentanepropionates, dodecylsulfates, ethanesulfonates, glucoheptanoates,
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319-321). The couplings are generally perforned at O
OC and nai ntai ned at roomtenperature for 18-24 hours.

wabmenewot t ant adducts can be isol ated and purPdT/es82003046256
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standard techni ques, such as chromat ography or
recrystallization, practiced by those skilled in the
art.One of ordinary skill in the art will recognize

t hat conmpounds of Formulas I, |IA and IB can exist in

di fferent ut oneri . an eonetrical isoperic forms, .
oot SRR e RO B Rl des, Bfdfromices,
| 99ERIGidd] BEYR6L08thEneSiIXdnd e Sact itas; @iiida6S, mBOBiRGEiates,

m xtures of enantionmers, substantially pure, and pure

e RGN AR Lnaphthgleqgspionqtesxaladespprlpipaten @egirgies prersultates, 3-

[ Walal i i ti i

e PR Pl Pl A R A hfdByanaes,
eneaytatesmeesylgieseind uaiéopnerdesnor e t han 2% nost :
preferably no nore than 1% The optical isomers can be -

obt al n%r Q%’arr(pefes q}léjhl%a?glﬁg utl%){iglcarecg%)zésg’lg ?em éﬁl)tz)rgﬁa;lryél’rocbhilonde, a

according to-canve or e _
t mgdfobramkitie ahhyalrofdirast e4 faieawrer acalkallietizahgsudpnam salt (e.g., a Ci.
optically active acid or base or formation of coval ent .

di+atedpeargsylfonaesisach e 4-mspEyspreaenilionntgsalpr e

tartaric, diacetyltartaric, dibenzoyltartaric,

di t ol Ueydet,ap1l,amht Gal R TGS SRR A1 Bl Shiabd 26t Yiristration to

-of diastereol soners can be separated into their .
i metinuhalsiaHoweeestphranarentscaly undeeeyatd¢ saligfof theeompounds are suitable

physi.cal .and/Qr che l. di.fferences h ds .known .
v PR Bl PLaAR 18 sy he RGN RPN vering
C hittesahitbagk wphy frey bdsé aahpanind by ereytsieat Witk ah alkalinelleggent. The free
ogti cally active bases or acids are therlwyl i ber

at ed .
B R dTegoip ApsiiedbcioaLaristde peharemaceeally ageepiptle A pddition salt

process for separation of optical isonmers involves the

use of Osbiof aldirahy A OGE ap NIl aBo Gscog®ié thal soLdE the compounds of
colums), with _or w.thout conventional derivation,

ofermHpd i [ipd B cemerishin fiflesnt pelymomlriatorsn 45 kegwn in the art,
CIERLETEG ) FbUELLE) it an bRt e
Qdryatrimg onmtpn}yroorphbict spealek. 4 palymoegihyis seblet ¢rxithidbine phase of a
Egg%gg&nidcwith at least two different arrangements or polymorphic forms of that
compound molecule in the solid state. Polymorphic forms of any given compound are .
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, IA, 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

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

24



separations, with or without derivitization, are also
useful. The optically active conpounds of Fornulas I,

wO0 2906260891 B can | i kewi se be obtained by utili zZP@ImyUS2005/046256
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optically active starting materials in chiral

synt hesi s processes under reaction conditions which do
not cause racem zation. In addition, one of ordinary
skill in the art will recognize that the conpounds can

be used.in different riched isotgpic forns. e. g.
opPERRPT ! eaRSa: eFtorh s g8 B <G R foridhyge, one or
146re piur@B&ubdllyl detdpadbl €desds. ment , the conpounds are
deuterated. Such deuterated forms can be made the .
procedure described in U S.- Patent Nos, 5,846,514 and .
6, 334, Domerons sigadad refergngen 19 aé?l_?%b;? WAt dergide 10 é%r,es 04 preparing
aRgrifis IR ions SGHbRI B AN ERANY MR RUPolMR 28Edilliaa ey the
and increase the duration of action of drugs.Deuterium
s ibsniiony Esemplesrpopnensiab@mmuletiensrinf riparagonssirg gonizne b ey
th -SUC ) j Ln: . nni.s.. : i .
RERut A A Se Ak ica BRI ricep P lica
Radiazlaibe | @tdreGoeditamRhatroaceDicad) Dok ape Foany Tahbits (Lieberman,

o S i e B e S e

KaRalak Remis@deP DA mackafidhRScibiaie® (ARKurDsoll RAitsy,Nsh e i5§3 (current

- of radi ol abel ed conpounds via organonetal lic
i adidpwedi at es. Tetrahedron (1989), 45(21), 6601-21,

CODEN:. TETRAB | SSN: 0040-4020. CAN 112: 20527 AN

1990: 20527, CARISIpHATs Y e aBiiviGirRAORE or BIPIHRR Bich ®lrec of
radi ol abelvéd c:orrpopu,nds,l J . ﬁgdi“g?{}ggl ?&Checrem'}n(l%lgh, tree o
64¢lactizity, the GEMPOBDEN: thg RASBNINVESNNOBRA 2e 40BMist@adto anyone

95; 76229 AN .1981: 47622 PL Wher e appl i le. . o
ores et AP 23ty R MRl TRy B RROGpioNE
c acgpalingl® asetlingedspfe dxdngplgionsllys tgdall g pabmmssealfyr (@8bcutaneously,
forms, and pharnmaceutically acce bl e salts .or. .

pIBdY eneuy. 1AMy bﬁﬁ&ﬁ%&gﬁéﬂaﬁ@ Ry ey inkasien rely.
f QfgiddIyCld ﬁ@hf SndBy Rupdhddmigatoke prepared.

Phar ITHCGUFI cally acceptable salts include those .

obt ai ned by '

Various solid oral dosdge forms can be used for administering compounds of the
invention including such solid forms as tablets, gelcaps, capsules, caplets, granuies,
lozenges and bulk powders. The compounds of the present invention can be administered
alone or combinéd'with varidus pharmaceutically acceptable carrieré, diluents (such as
sucrose, mannitol, laqtoéc, starches) and excipients known in the ért, including but not
limited to suspending agents, solubilizers, buffering agents, binders, disintegrants,

: preservati,ves‘, colorants, flavorants, lubricants and the like. Time release capsules, tablets

and gels are also advantageous in administering the compounds of the present invention.

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
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reacting the main conpound, functioning as a bas with

an inorganic or organic acid to forma salt, for
wexanpsmw97 sal ts of hydrochloric acid, sulfuri cPe@iUsz005/046256

phosphoric acid, nethane sul fonic acid, canphor

sul fonic acid, oxalic acid, nmaleic acid, succinic

acid, citric acid, formc acid, hydrobrom c acid,

benzoic acid, tartaric acid, fumaric acid, salicylic

aci d ndelic acid, -and_car.bonkc acid. ’ -
ouPrdBE PRl ot BRI AGRE P SRiedunds ot prorpieggigvention
| tayibie Ghijedtbd fordxampiinaanshofisindh itlenferrasf amisawhid seenile scdution.
rgggted with an a gro riate base to form e.qg.,
s %mepﬁ@flag%ﬁraﬁf; BAHlUm nagnesi um  ammmoni um  and
choline salts. Those skilled in the art will further
recogn Bgﬁ)&sh@iesif@ﬂ 1dctalddintihiottat®alof sheontpdends| AitiBEstesent invention
conpounds ray be prepared by reaction of the conmpounds

5 widthbe Mépaéffbgﬁbﬁlﬂl%ﬁ deicpmpepd dthor swirhlsrsreipigat weh pgcqgay butter,

OB 5D et BBl i o v

r dedbimngf ¢ hessoynpopod sreem, gélepdshivam, pospray formulagontaining, in
appr.opriate base Vvi vari ety, of known t hods., Th
£ BRGH sahErd et sy ilie Sprrt B AR e B

be obtained by reaction with inorganic or organic

aci ds: Facepiailesmidstrjiat @s, phatmyiceeticas compdsit®inean be in the form of
10 aagartates, benzoateg,.benzgﬂesulfonates, bHsquates,‘ '

b Wﬁtoé%tmeeténlﬁﬂwgtf’ gt’ Aonai ﬁp ggﬂsats%@’ensmns, gels, sol gtlons, pastes,

CF&IV&H??, @Fﬁfy}@, RhOBtIPE SlifBle teOsREM s et Fratb €6 skin, eye, ear or nose.

et hanesul f onat es, gl ucohept anoat es, gl ycer ophosphat es,

héapis [afmirsrating maar@lfatl@@,lvq*mmg@fmmmmﬂeg means such as

h ' hydr oi odi des,
A

esul fonates, |actates, naleates, -

met'hanesul f onates, nicotinates, ‘
2- napht prabdersulitoma swiabledrmidaintsteripa vironhaajon also can be made.
pect i nat es I 23 - enyl .propi.onat.es :

15 RGBS RO B ARE AR08 PR ompounts scoring
t @rth¢ Alvestjontdah be ydmmistsed byosiihlatiesin thefyalfapoader (e.g.;
undecanoat es. ?r exanpl.e, tre.pharnaceuiically

a@é(‘é?ﬂléqﬂ ar g)atp%: QPP .Bgmgzqﬁiysg UioR$ B SugRensigns. The aerosol formulation

hyGr2 28H 8o a Prédvidized %c@?ﬁﬁe pﬁ)p@ﬁe&rﬁ.at’ e, or an
al kyl 'benzenesul fonate salt (e.g:, a G -
- 4-al kyl | benzenesul fonate salt such as

_4- et hihrmnodadsfan §p admingssgred 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 a-7 agonists, PDE4 inhibitors, calciﬁm
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
administered either in accordance with their usual dosage range or a dose below iheir

usual dosage range.
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Preferably, the salts formed are pharnmaceutically
acceptable for admnistration to mammal s. However,

w@bmsnosoeut i cal | y unaccept abl e salts of the com@pDUSZISS/046256
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are suitable as internedi ates, for exanple, for

i solating the conpound as a salt and then converting
the salt back to the free base conpound by .treat nent
with an al kaline reagent. The free base can then, if

desi b t lI t.a
e RO B R S G R 5

W thbd2dt619” mc&g:ﬁhme tHb&Ifﬁ@@yfef m%omhersas;aamg@d&tsof See, e.g., the
Formul as |, and

POty HYE mﬂdélaf%$ %Closﬁé I%W&\ﬁwﬁﬁﬂ%&’%m/ﬂéb‘% %mpyazezz Such
| Scofdbidbbhdl ttlyerﬁ{y @n 6@ MQH q’eﬁtﬁlg%}i&h@hé/ Jilg&séésasg&fa%ed with reduced
than one distinct crystalline or "polynorphic’

specities: traksposipnor ph is a solid crystalline phase of a
conpound with at least two different arrangenments or

pol ynmo [

o1 7 S hEb e B3 pE ARG DA IER YR colipblfs har bind o
ar4ap peftideseahdaierthyeinbibirahchieding af the qmepmiea to®n7nAChr subtypes. See,
co I 14 d are as distinct in chemcal structure
asergf‘yﬁéﬂ(?&@ “structures of two different chencal
conpounds. One of ordinary skill in the art wll

f ur t herThe ecmgoine of thatprasetpmwenton ok niakimélafshal7 ligads, preferably
and I B-can exjst in different soI vate forns. Sol vates

of32PHsis TSRFARliycRartY aganists frdig 31BRA- ARiFoLRS Geqtyichrling esFeptor.

S Od 4SRN &GRS nREEnik Q&@ﬁ&ﬁfhﬁ@ ﬁgldlﬂ}ta‘k ¥Rvn within the art. See,
crystalline lattice st ruct ure of the corrpound nol ecul e
durg-rigavtidse Ak yeitah) Chareatérisation efthe binding ‘ lkyca

i nv@m;ihmmabmgy,i 196D LRBES): pt@@rm)cmégoaissdiamﬂinmmm b

ounds of F as | | B, contai ni ng
cEARBP BN afrcss5R e PioRay s 8 ey SheceREAB gscases and

C RbAdiIR6Ss asdITERIOMSh Bl RBkHAN Herk 61y SIBME Nidtfhi@¥RtyIRlife receptors
that describe procedures for preparing various"

f @Fligaadigesizol sun-¢habna recsplosdhatieraeaammosed effeyesyhwdimaisins which
a%{% ?Eé}@rai Qntcia dcm{g g&le.o @resgﬁ eftSar? EIeQ dﬁ{y\x}n‘%euronal nAChR

fornmul ati ons an prepar ati ons fe contal ne
subunits (02 - 09 and B2 - B4). There are also five further subunits expressed in the

peripheral. nervous system (al, B1,7, 5, €).

The nAChR receptor subtypes can be homopentameric or heteropentameric. The
subtype which has received considerable attention is the homopentameric a7 receptor
§ubtype 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

’ 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 a7-nAChR agonists, especially selective agonists,

that are less toxic or exhibit fewer side effects than nicotine.
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exanpl e, in the Handbook of Pharnmaceutical Excipients,
Ameri can Pharmaceutical Association (current edition);

wobasnosweut i cal Dosage Formns: Tabl ets (Li eber neem/usS2005/046256
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.par enter

Lachman and Schwartz, editors) current edition,

publ i shed by Marcel Dekker, Inc., as well as

Rem ngton's Pharmaceutical Sciences (Arthur Gsol,

edi tor) 1553-1593 (current edition). In view of their

t | at tivit f ly their.,. .
Pi G ddgF SEmBY RUePRAr o LR UrE b g ridine i

- prgsedty chlMﬁﬂF ltXin BedRrthia nddhine R osine (1Rehet@hea) @3 and ants. See, e.g.,

needi ng stinulfation of alpha-7 receptors.

ATRF 1 Boiean. Aey: b/ lactenbpiciniea PAEBICHY #gr ¢lomammalian
p%ﬁdoﬁﬁfc g&l%?ﬁi)% ggfe e@%h@ner%&'lé@fst ﬁ@glﬂ%S Certain anabaseine

y (subcttanedusly, 1 ntTaveneously,
i ntzlagisic Iamriajpammerttndé@ﬂéﬁr(&[wdmmnmnfoaszmyndw 4,5,6-

ect n and. by
o oS e e “OHIAEHA Vet PRSP adlihse eprse. US
C a0k snasd W@D2/a8p0ai ehepam@lmmads afdlogd, fQE 3-[2,4-dimethoxy-
i nvent.ion_includi ng such sol forms _as_table

L OPEALeL AR e, Hish BreRes G SOEES DV KByt Hid.741,802) s

b@énkctmwﬁfaw méhROa%BﬁHﬂHa% had bdAGuRERERnsivENS ol Qmple,
can be adm ni stered al one or comnbi ned with vari ous

plbraraebtensa ninhjbitien sptsatiory praseshiog defiali inselmzephteuestand GTS-21
a%asslyeen ?u%d tg%pcpe':agé) l;e’tnﬁclr%"rhq?bciﬁm ﬁﬁfgﬁqgt%{?c?@ th fﬂ nAtChgs See,

t@gslﬁsq%nﬂetmg hgemmmbmgylh%exm-zbuﬂf)&)rl ng agents,

bi nders, disintegrants, preservatives, colorants,

flavor t | ubric s.and the |i L. e re e . .
O B L BN e T e SRR S i
ad‘%p’léeﬁbﬁ nlengam SoldarpaIBES] ldoleBcRPbOSAIN. $RVEBL Matbr et al.,
Varl Qus I|qU| d- oral dosaecforrs can aI SO be used for

a%‘é@% PR @%m@ﬂ%’%% Aﬁé?z‘ bR, Eﬁﬂi‘ §197@§1 '

suspensions, syrups, and el ixirs. Such’ dosage forns

can also contain suitable inert diluents known in the -
art sudhe presemhirventiandushertingdides eetiods ehtreatipmibatiiny ol vee

a%tlv?iH&b oft> 791'{0%%9{0\49&&3%?55 'Thus, the present invention includes methods of

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

especially humans, wherein such activation/stimulation has a therapeutic effect, such as
where such activation may relieve conditions involving neurological syndromes, such as
the loss of memory, especially long-term memory. Such methods comprise

administering to an animal in need thereof, especially a mamﬁal; most especially a
human, an effective amount of a compound of Formulas I, IA, or IB, alone or as part of a '

formulation, as disclosed herein.

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 to the patient a compound according to
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wetting agents, sweeteners, flavorants, as well as
agents for enul sifying and/ orsuspendi ng the conpounds

wmbooshesodpnventi on. The conpounds of the presentCT/US2005/046256
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i nvention may be injected, for exanple, intravenously,
in the formof an isotonic sterile solution. Oher
preparations are al so possi ble. Suppositories for
rectal administration of the conpounds of the present .
[ ' a n
D LR B AL ERBLR e e P SRR Y
andetplohgletehydeptoe agtivigol s. Fornul ati ons for vagi na

adm nistration can be in the formof a pessary,

t anmpon, a t f oa
cont ai i %Cd:% dT]ﬁceg\a'lcﬁh g RS SQ%} Oﬂ%? ‘8’ afeﬂ)(%dﬁ%fa i f""dg‘b% prethod
s ot tab trmtﬁﬂmrdr@mph&&xa roé aliizeaws o BordgoradetultifOfroh @ifaadtion of
adn1n|stra%ig& t he pharnaceuti cal conpOS|t|on can be

1

i MCHBICRAGEMC ftf’rré%m?f UERTRIFRM 18,2 PIAMAk ALs2 hyge, spgprising
€ UGl A8Eng HUTREMN Hisunt 8] &mp%’%&'%éc%%mg Rarfmsitas 1, IA, or IB.
powders, sprays, and drops suitable for adninistration

to the_skin, eye, ear or nose. Toplcal admini stration
may al SHAGCAaNGeaVith amsHied asnecrfithhinyentionitare is povideshasmethod

S YA edhBhsH gfdm%la%@to? B Ql%eas@%f f}da{ltl&‘nqgﬂﬁjtlu%fr% %efe%tlve or
suitable for admnfstering via ation
meddunEeningacnine, aCfi‘fofl’ChO]llIE&Bmmrs (p)ﬁlrtﬂtukadydténAChfredebthrs ina

tract the. c

R R RSP RIS compound

f acaordifig @ FoemelRe 1,(18, g: [B.m croni zed) or in the form of
atonized sol utions or suspensions The aeroso
f or mul |on can b into ressurlzed

tpet

accept gOYS?IbCﬁé’r if as p&f:} agen@gﬁ thsge is provided a method

abritiy tsdaghed oaﬁroﬁ)hﬁa)ﬁgbﬁa @@éa'sé/ 8r @8Mfon sulthhg from sup ressed
conbi nation wi th other pharnmaceutical agents suc g

of“ﬁ%tlml‘é@‘"éﬁflsh%@é EECEP{OF thiansmiss e Amasima oy ¢ hwmean, comprising
| ARAISTERE 2R in{o%tholqg:z?o%o&n%sa% orﬁm%to 3 8&?1191‘?5 ’g}%é’t{ B §ffectlve to

agoni st s, Fert anne
nm%v@rmﬁméChkaam@an nmodul at ors, adenosi ne receptor
nmodul at ors, anpaki nes NVDA- R wodulators nd uR

modul af,af, §ord91%9%hrﬁ%otq9rd x%et%oc? aspect o%rt}%tlgventlon there is prov1ded a

method for the treatment or prophylaxis of a psychotic disorder, a cognition Impairment
(e.g., memory impairment), or neurodegeneratlve disease in a mammal, e.g., a human,

comprlsmg adrmmstenng an effective amount of a compound according to Formulas 1,
1A, or IB.

In accordance with another method aspéct of the invention there is provided a
method for the treatment or prophylaxis of a disease or condition resulting from loss of
cholinergic synapses in a mammal, e.g., a human, comprising administering an effective

amount of a compound according to Formulas I, 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 disorder by activation of
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nodul at ors, cannabi noi d npdul ators, and chol i nester ase
inhibitors (e.g., donepezil, rivastigimn and

w@b@nbémeam ne). I n such conbi nati ons, each aceP@wES2005/046256
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i ngredi ent can be adm nistered either in accordance
with their usual dosage range or a dose below their
usual dosage range. The conpounds of the invention can
be used in conjunction with "positive nodul ators”

whi c nhance .the effi,cacy of nicotini.c receptor -
RGO ELSREE ih Ayl 8 B EShaftiFe SF B g g slietive
| Bmdht P 56%#5@&@@(:&&{@2@ ESmuand, WD NIB32622. Such

conbi nati onal t-herapy can be used in treating

condi ti ons/ dj seases associ ated with reduced njcotinic.
t r ansmitsasepidange yifthanotien @e?’(ﬁ?ﬁ'ﬁﬂ?fﬁﬁ%f th%&”ﬁ%“‘ﬁ’stéife figprovided a

C QRkoRGhS DB tMif ISR N B HRninAte. 2 Murhsh, ABnRRAEI 68ty induced
and thereby inhibit the binding of the peptides to
aPmAChation bf yeeh Gegptore comprisiys BlgnignEoBg apfective amount of a
c nds. .of .th ty §an ion are-nicotinic
a?%ﬁ@ﬂ?gﬁfgﬁ%@éi’gée é%éb y%gg%nists, especial ly

partial agonists, for the alpha-7 nicotinic

acet yl bhakomenceeriépamother Artwy gsieor ofdhe mwentranthere is provided a

B e Ty S R S
obirdhe dIiABdifbe?gd@fto o3A Credchytbis\ia aeomirhalneg., @ ht@wh, comprising
radi ol i gan aor | abelling. al pha 7-type_neur nal '
nPEBISHTES ARSI B AMEL PfasopPored accRidingigormied ] dgyor IB:
1999. 38(5): p.. 679-90. As agonists for a-7 nAChRs, ‘

t he coppUBdan@natHERttek methoti RgreRT SRAY Ind¥ihtfondRéte is provided a
treatnment of a variety of diseases and conditions :

a5 0RO g RIVEONS &t FRMMHb S B AhWydy Erm NUEBeNigYcinduced
agetyl [ > . I - i on- .
PO AR A B e h ST of SPHFRIT Rcorcing
Wi Edrfudes ) B\, ceiB.r al i on- conducting pore. Presently,

there are el even known neuronal NnAChR subunits (a2 -

a9 and, b2 - b4). There are.al.so fjVv rther JNi

oo os et BRI RuEhes 4l I U Fidea o

dmethod€dr alleviating inhibition of cholinergic function induced by AP peptides in a
mammal, e.g., a human, comprising administering an effective amount of a compound

according to Formulas I, IA, or IB.

Agents that bind to nicotinic acetylcholine receptors have beén indicated as‘ useful
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,

. schizof)hrenia, anxiety, mania, depression, manic depression [examples of psychotic
disorders], Tourette’s syndrome, Parkinson’s disease, Huntington’s disease [examples of
neurodegenerative diseases], cognitive disorders Csuch 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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The nAChR receptor subtypes can be honopentaneric or
het eropent aneri c. The subtype which has received

wa@onsie®sabl e attention is the honmopent anmeri ¢ BIT/US2005/046256
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receptor subtype forned fromfive a7 subunits. The
cc7nAChRs exhibit a high affinity for nicotine

(agoni st) and for a-bungarotoxin (antagonist). Studies

have shown the a7-nAChR agoni sts can be useful in the

treat nent  of ti eneratiyv .

ol SBages it s R e PSS G 1R Hfammation, and
t ReftgS. sep¥d. | Seend. 60W®197/BS9% W‘@WO&WIWS@ 00tdhe4d W6 0a/36417;
need for the devel opment AChR a

of onj sts
e odadanct 51.9eb VB gt 1095 naf- S bist . ghmia eports
aﬂagg?rﬁgmaptéﬂ 5191 81126003, :hRAs B £OP{RRoPHAESBIRY(19S) 136:
23232py1998Y lahd Shutjt 6l ,tMplealHymRsagiyatnd i(202),57, ap. 525-535.
naturally occurring toxin in certain marine worns
(nenmerty ne t
(e S Oy e 1610 pf SRl i
obaﬂmm’éagbdcﬁiﬂiy nihnatah eutferiegs Bpmaeps gchote dveayes, nbﬁandeg&neahve
gggs:qa%g%lsn%ﬂlé{% %’éﬁg\%@(?m%egﬁoﬂnerggns%sbtgr%eande cong%onsgof memory

§ gxtlcg/grhnfo%hig’%ghﬂﬁgﬁ%M)lﬁﬁﬁéﬁé i feedx@tmple, dohPadPhrenia, anxiety, mania,

pyr|d|ne) are al so known nicotinic
r é@;@p‘tsmn, wgoig |d§mr§ss1®e[éxa@1@6 of psigshgtig disorslsts ). prafie sgypdrome,

5 [
29%11@‘% CRPLE! UG APORER A AL Pherdeseneratve discascs,
klanxio(nr @gnﬁdeMrdarsds@MMBA(lsmmergs discais, bews BOS@Demen&a a
l ective parti AChR agoni st that ha
Sua B L el oA o Aoyl TS ogpyion deficit
| Bﬂérﬁbh ldeficit, AtRnsENDOfi RYRERESitnDisdefer)otnpriding admmlstermg to
schi zophreni cs. and GIS-21 has been f ound to incyrease :

s éegstigntiap siBstiviesmornr Jugrmpared accerdig tfprmuas h AsrrdB-

See, e.g., Stevens et al., Psychopharmacol ogy, 136: .
320- 27NedB8&)enediI MSSrd&9o [H%Qiél@&j witinCthe h}‘ét%ﬁ@&ﬂh& Breiéht dvention
sel ective a7-nAChR agonist is Tropisetron, i. | aH,

5 ardlude o Are3wt YiMmitied e Meat@entang(ox prophylaxises Athe@erWd@sases

yidlsp LA TRET S PIRRIORLALs ORI LB, p0Fy B0

PRﬁctHaﬁisoxAgmﬂtcsﬁe) Biulbieyssem Mg ner@heniShiréirager 20dkpme), motor neuron
%hseases Pncludlng amyotrophlc lateral sclerosis, degenerative ataxias, cortical basal
degeneration, ALS-Parkinson's-Dementia complex of Guam, subacute sclerosing
panencephaliti‘s, Huntington'é 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,
pseudobulbaf palsy, spinal muscular atrophy, spinobulbar muscular atrophy (Kennedy's
disease), primary lateral sclerosis, familial spastic paraplegia, Wérdnig-Hoffmann
disease, Kugelberg-Welander disease, Tay-Sach's disease, Sandhoff disease, familial
spastic disease, Wohlfart-Kugelberg-Welander disease, spastic paraparesis, progressi;/e
multifocal leukoencephalopathy, prion diseases (such as Creutzfeldt-Jakob, Gerstmann-

Striussler-Scheinker disease, Kuru and fatal familial insomnia), and neurodegenerative
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The present invention further includes nethods of
treatnent that involve activation of a-7 nicotinic

WO 2meptwss. Thus, the present invention incl udBsI/US2005/046256
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nmet hods of selectively activating/stinmulating a-7
nicotinic receptors in animals, e.g., mammal s,
especi al |y humans, wherein such activation/stinulation
has a therapeutic effect, such as where such

éﬁpr tg dgsglgfn% %rﬁ% gl ﬁ%ﬂgl ! !)rolplfaﬁc ter)Ingnc\éucpo gg embohcyoccluswn and
egpeebaid otclusingab %mammtwnlasmﬁmghmyamnmmﬂmg, but not
adn1n|ster|ng to ani nal_in need there eci al

a i, ePidpsh sy saubﬁrycfawmj%mr%ﬁreéfaﬁk e pAgand
ofntﬁv&m Wé&%@"(mﬁ‘a&ﬁ’gl B8 nbs lith#sd 18] conBisioa! }SHh%tch[ona%ear
part of a formulation, as disclosed herein.
acoupdssireangdiladsrationkt hod aspect of the |nvent|on
there is provided a method of treatng a patient (e g.,
a m ggg% r

adﬁHR)lﬂ @%nﬁCHR Son! 1&&%&&1 ds gk oﬁgighﬂdsddfﬁﬁéﬁ@sent invention

state , enmory | ment) conpri
adan b lse@rq gt bgE- rtemaedmaneem alai Qibtrrpbumdtlacaod pdmmgons with

t oFor nmu e di.sease

| Rrgie el SiagheasS ! Mot st Vel FaRRgefs Hiftuse

aGhity bdajter distaCBUHRANGE's\Wisehsed dembhdofaspestine o rrteh@ohc origin,

|nvent|on there is provided. a nmethod for the treatnent
ofleTBFI IRy head tieupr a&d Jiféiss Srrindargass ot apegta pagilipticarrgd frontal lobe

f B&H&rﬁ’DASfSH@ %tg QRO o/EHs0SL THAL 1@&@&%&%%1&&% LRERISD there i is

transm ssion in a mamal, e.qg. human, conpri si ng

anmvrﬁeétaemqtngi oitreatifgpatizat, asmﬁnnltly phumarg shideringdrom age-related
&R rnnxa &g% é&grc %ntlﬁi%ndl’ CH\I/I@H ?sovrsqltl% gfngr)?fégsp c?og r%?n&vgdtmqmstering

nﬁitheﬁatfeﬁr arl dsf&ctweaahmmbf otorppaaphutaxdisg af Fc&ndluas&ﬁse or IB.

or condition resulting fromdefective or

mal f uncti oni n i coti.nic et oI| rece S, .,

par 1 hr yeceriien o BT b el R} S Sign includes

hihgBads 6FgatihS pABnRANTEYit foth RgenddRy ﬁﬁ;ﬁa@@ﬁdnv&u@cﬁofw txghple, mild

a compound according to Fornulas I, I'A or IB. . In

atREHHYS ARB2ITNeH dye fPergnsd Addsaeqr sshisepste shiapEhtenisnParkissen's
' &s%@,‘ﬂﬁ%ﬁgt@n%‘iﬁ%@, Pick’s disease, Creutzfeldt-Jakob disease, depression,

aging, head trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia and

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 AP peptides derived the;fefrom, e.g., AP0,
'AB| .42, and other fragments, are known to be involved in the pathology of Alzheirnér's
disease. The AP;.42 peptides are not only implicated in neurotoxicity but also are known
to inhibit cholinergic transmitter function. Further, it has been determined that Ap
peptides bind to a-7 nAChRs. Thus, agehts which block the binding of the A peptides
to a-7 nAChRs are useful for treating neurodegenerative diseases. See, e.g., WO
99/62505. In addition, stimulation a-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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for the treatnent or prophylaxis of a disease or
condition resulting from suppressed nicotinic

w@embpbobmol | ne receptor transm ssion in a mamMmedT/US2005/046256
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a human, conprising adm nistering an anmount of a
conmpound according to Fornulas I, |A or IB effective

to activate a7nACh receptors. In accordance with

anot her nmethod aspect of the invention there is

gr g\sflygﬁg\fl‘? c1:n 800300% geov(fltﬁ Q% %é%ecf&nq%tft}%rmpen?eg }te?g( fs proQ/ided a
menakiod dﬂmanmgmﬂto)r pr@knmegﬂeﬁwegs nﬁmaA]zktﬁrrdt SpARat rwm;oa

mamual., e.g r|S|n adm ni_stering an
efCPféleflf»e\;éd%ﬂwengoth%F wgwﬁng%%raa ARy ﬁ%@%l&e YR I048 compound
%acdd?dmg ko FEmuldd 1310C OF B Rcighitli BRAhLSS aﬂ@h?@ﬂ lféﬁaof?e%hde

the Tnvention there is provided a nethod

t (eegfonaiy, Adh4p m@hﬁ@aﬁ% p@fer%bl@jixgera%@ﬂ%ﬁs n@@tmﬁﬁerabiry human a-7
r %iltl}ﬁ&{ Qgs \Lélpgg [ﬁg'tﬁo@ for (fxlggtll rg{‘a 3 “?}‘?er cnm%al mamfestatlons
manmal ,” "e. g., a hunan, Slngamns

t eri
efof mﬂevﬁeramﬁmm theft ira:hlziantmlaredloahmuediltmgogmnﬁxrnﬂuhmage
A or In accor ance w tg]éanot her net.hod asglect

I,
ofcelifls: TR ARGy ST A0 PG HBFHORTF SImE RS and signs,

t he@ IR aheand® EAPMALANAIRISf a neurodegenerative
d| sorder by activation ofa7nACh receptors in a mammal,

e.g., a human, conprising adm ni ster an effective |
amount 18F PEESERS iRYERERE %wapaﬂwn@%wogphgwé@g pther amylgidosis

| Biseds@s %rcé%raﬁi@[bc Rer¥iifahy @é?@&r@l%gﬁ?ﬁﬂﬂ? hoRARAEEHatRE nElGitary

[ nventlon there is pI‘OVI for prot ecting ' "
némytm@‘, Dawres syadnonie, mecrgglobldmmmﬁecomd@rmfmxlmabM@mtmamyan fever,

oW RNs 9 Gl Io\ﬁ?et Ifrgxlﬁ éffe mgzloégal?ﬁng%gg %13 carﬁ{”@ éel%eg %myloidosis, ‘

mnisteri ng an e
acmhﬁlh&gloﬂmlylémraﬁﬂir@ﬁtﬂy, aid?Finoish biidi Ioka aaqdmd@lmmce with
anot her nmet hod aspect of the invention there is

2 meur GBS SERVRS et ok TSy e BT v Rl e

Obod\s d@gﬂinlséjl%saldoﬂolalﬁg%%n I BRBPAnEtd for & 7ARMARLs,caf b8 used in the

atrggtnnggt of al Wﬁcﬂf v%fthdgrawal and in anti-intoxication therapy. Thus, in accordance
with an embodiment of the invention there is provided a method of treating a patient for
alcohol withdrawal or treating a patient with anti-intoxication therap& comprising

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
damage associated with strokes and ischemia and glutamate-induced excitc\)toxicity.
Thus, in accordance with an embodiment of the invention there is provided a method of
treating a patient to provide for neuroprotection against damage associated with strokes
and ischemia and glutamate-induced excitotoxicity comprising administering to the

patient an effective amount of a compound according to 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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adm ni stering an effective anount of a conpound
according to Fornmulas I, IA or IB. In accordance with

waombheanet hod aspect of the invention there PGI/US2005/046256
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CAttention

provi ded a nethod for protecting neurons in a nmanmal
e.g., a human, from neurotoxicity induced by

Abpepti des conprising adm nistering an effective
annunt of a conpound accordi ng to Formul as |, IA or

I n _accordance .wi t h. anot her aspect  of
B bEOS BRI 41 A RS ST hoR o s gD
| BRibBiitdeofQthe &b%tldﬁ%@é Qs p‘rékﬂ@éd Oiethod UEREhtRY aMatient suffering
peptides in a manmal, human, conprisin

adqmﬂlgqtmeuaﬁ@wam @ﬂme@tlag; eb%@w opfliabeteso ﬁb‘bm‘ig“)d of inducing
aglcf‘lgﬁlg% 9@555@0 i %ﬁ +m lllﬁug &Hmlhﬁterxﬁﬂ %‘d“ﬁé tahéhtt alpbﬁ}&tive

to nicotinc ace e receptors Have been
i- astocEtofd casmponsef a;:bordrmgttdn €otnmaast [rbhtor dRd/ or
prophyl axis of various diseases and conditions,

particylarly, h Ll g Ct unﬁsgﬁtbn%ﬁ.\ r glgr%gﬁ l%&&éljnvpesponse to an

di seases®i'vd ction ner
Sylﬁtaﬁmmtaiydmmhd IUpoﬁ rE‘an@rﬁg Bi’emﬁfraymﬁa“ldl/yostmmﬂgsn ithd @tonomic nervous
i npai r ment , |nclug g, for exa schi zo

HER, Wi DSBS S PR activating

OBchﬁ%ﬁEbeﬁ lete bl%‘UndﬁE&])phaEQé” €438 RacsyMEQM®: turn release cytokmes
Par ki nson''s di sease, Huntington's di sease [exanples o

n@&ysdetpes ér tis p/aehmhysleas e®]n lindsexdytoi Huinea ldﬂmmdterﬁdléstwhncludmg

as Al Zhe ?‘%‘T&t &agetg‘%%d SFRL “‘%’ ﬁoﬂé% WSEF%%S I;]Pf\ewf;onmc o/ receptor

”ﬁﬁ@ 'ItY1s | l&%%eth%o%éﬁtbpﬁaﬁ&feﬁlﬁiets thath@mbigaN astefdfGidmatory response.
ficit Ezperact|V|ty Di sorder), and ot her

udberethe tromponndsay e aflingty for dist ¢ Heh Gl MceRtPOAN aseAbpgRy may be
S@&uln%r GRArAL | e an??tdlﬂ:g eQQha(xamg meﬁﬂﬁbﬁezr?rglgltt#,z g)abetes and

provi di ng neur-opr ot ect Treati

nid¢panndde, og,, Cand, Cdeasli, dgnsepisd., E@é 25@(@ 156/6D.

97/ 30998; WD 99/03850; WO 00/ 42044; WO 01/ 36417,
Hol | aday et al., J.Med. Chem, 40:26, 4169-94 (1997);

Schm t Thigd irtdccordAibeudth MepeolEndvie df theh@ntiorihaRtie proided a
41-51 (2000) St evens et al Psychopharnatology

( TEYByl of geatingApapiont(g.go 8 mamypr). sy a3 & hwpany|suffering from an
Nmfﬁﬁﬂxllaf%ry%%\égﬁ', atcfl)és, b(lgﬁ)cg%}mtea ’to,QHeun%d gl?‘tﬁmtls, diabetes or sepsis,

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, 1A, 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

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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Thus, in accordance with the invention, there is
provided a nethod of treating a patient, especially a

wenvengoosuf f eri ng from psychotic di seases, PCT/US2005/046256
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neur odegener ati ve di seases involving a dysfunction of
the cholinergic system and conditions of nmenory

and/ or cognition inpairnment, including, for exanple,
schi zophreni a, anxiety, mani a, depression mani c

depr essi gn [exa es ,of C

et § d55var'd fhas aBeperorntld ik Cﬁ%ea g FgeigrRsgular
diiR6AS Ganli exARLES Afwdkiirgdegabetadnive dtsrases] ,

and/ or cognitive disorders (such as Al zhei ner' s

di sease, Lewy Body Denenti Anyot rophi c Lat
Scl er o$hs, nisgeRdgnge Ly 2i“rif‘é‘%tod“Fi“FPrﬁrBIf &‘ell%@%m‘b W“f Pyyided a

dﬁIeHﬁ)'dto'f tx@Mr%na &aﬁ@nt@ﬁffb&r@ fror fof Bldnfle, B8fd Gshitive impairment

Hyperacti vit sorder) conprIS|ng adn1n|ster|ng to
t ﬁ\ﬁC@a{vasenllar dementif €¥ 8PN egaprsoristedtogitewsriselintd AACD), amnesia

di t
ot S rker Gl Biphtartieh affou Ry sl B RARIRLE il ory
| AyRoids i@ d:zfﬂlfyl dxﬂﬁsurdachﬁanaﬂhaetmmgeﬂts slcep defrivation eﬂhwﬁrdogmtwe

and/ or prophyl axi.s of Al zhei mer's

S APt Sy B BTG, A BRoG LR, pilepsy
S W ran AL iRBhitHedtIDORN's syRdEIHR, AIUhoBIN W1 RBE Ylementia,
nultlsgsten1de gener ation (Shy- EXager syndrone), notor

nduebrbginse ndised memoe impaiampeserogsmangia Pyglistise (Boxer Syndrome),
%c?zgn?&hlsden%?lg%[bsé Igéeca%t fi‘&ké ﬁzgﬁtﬁén? &m %dfmlmsterlng to

degener at1 on, i nson” s- la co
Gilerpatisniha effeaivs aheuosi fngoppnentapbaingttd § prrnulas L, IA, or IB.
Hunti ngton's di sease, Parkinson's di sease,

4 n_uC'l gh?n gc%gée@d) B | rgﬁrrlc}/s dt kygeg:hrgs%ﬁt 1396n%8h%§pe%d upon a variety of

stri at ner thI’]

d E@mﬁkﬁlﬁin@QE@pz&b@llir&&nc&bm it@bd tyged3 the severity of the symptoms, the
ollvopontocerebellar degen Glle

erations,
TE i adminigirafionsthe | rBﬂl‘I‘eSEY Of%‘g 098H in‘gye %‘ﬁlpé“;?‘c‘?]é‘b?%’é‘?ound

MYEEILAthe @fffc@éy]l/oxw%%wb‘ﬂil@%fhaHHa%Gléin@ﬁc iR ¥he compound, and
(Kennedy' s di sease), primary | ateral sclerosis,

f theiprgsahcesiasy ddetsaem@gﬁféﬁctsmm @hmpnmﬁlwﬁs ease,
Kugel ber g- Wl ander di sease, Tay-Sach's di sease,

Sandhof, %négoﬁlggs offt nlv,a on%ﬁ@ﬁé hdmsBEaBE; mammals, particularly

Wwohil fart - erg- | sease, spastic
pauapsr #siscal posge é@/slswgstomary for a-7 nicotinic receptor agonists such as the

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.

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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mul ti focal | eukoencephal opathy, prion diseases (such
as Creut zfel dt-Jakob, Gerstmann- Straussl er-Schei nker

wale@eac®w97 Kuru and fatal famlial insommia), apdr/usS2005/046256
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neur odegener ati vedi sorders resulting fromcerebra

i schem a or infarction including enbolic occlusion and
thronbotic occlusion as well as intracrani al

henorrhage of any type (including, but not Iinited t o,

O B DSBS ML ERGSSEE! Bl aive
(i sad1arClifgs idBitican) edsultd. Mhb&bflsRill i6 @ AW DIMave sufficient knowledge of
penetrat|on shear conpression and | aceration). In

aduFh pXstemsAnd mretielogiss 59 §% @ beglen Withoyt adyeorrpermaaatin, to

t nﬁalﬁrsﬁ%ﬁfosﬂltﬂﬂ ta's il % ?\%dthélpgttlr{iﬁ@s Iﬁ&qn%ﬁ‘lle %e‘?}‘fjods and
denmentia and ot dene as and conditrons wt .

nqnmm@mhséscbnﬁﬂmdmmg age-rel ated nenory | oss,

senility, vascul ar denmentia, diffuse white matter

di seas [ n n

o ot jrb %rééa‘ﬁ'am%%ﬁor? gggﬁﬁighéggﬁ&%gh%e% b&n%%aﬁgﬁer foMGwing non-

dilfrhitiag ehmaples ﬁﬁiﬁp@&ng the ritsaloksare plltiebd exdaimpies ain shdut i ledpt clearly

| abe .d nt e, €.g. O 99/ 62505.  Thus, .in _

08 GHAL L o EREs T e Gt o R oy B aseiecgording to the
NS08k i¥entibB Mill Y dSutR L R therRRPRS tAthbie & sRUIAMhe relevant art.
suffering from age- rel ated dementi a and ot her

“denenti as and conditions wth nennrg@loss conpri sing

adni-ni 0 &eifargeeipe @ﬂ%lrptéﬁ fdlotvingexamplsss al\ lemasBivaes a5¢ Se4 forth
C QRO Ge @ %rgésr@el&gs 9& Ml e8Sotherwidd 1néﬂEatécB all;EEHsc’ and Prcentages

accordance w further enbodi nent, the pre
i revebt weighi. ncl udes met hods  of treatlng patients
suffering frommenory inpairment due to, for exanple,

m | d CGg4 'efltlh\é%lgc @eg Qpﬁéafgugatgogs %g{egg @éaﬂ%aﬂgﬁs Sited above

di sease, |zop reni a I nson’ I'sea

Hund belgtvoare heatbg @rsgordecly sfaerwease, Cr eut zf el dt -

Jakob di sease, depression, aging, head trauma, stroke,

CNS hypoxia, cerebral Sen'ﬁ?@%gi t||nfarct denenti a

and ot her neurol ogi cal con R as well as HV and

cardi ovascul ar di seases, conpr|5|ng adm ni stering an

ef f e ct IAlE spaetal Mer@fre@rd:edna] oiﬂ@dMa{zcm di B@kémlrﬁﬁnnmaﬂltaQ\IMR unless

p é)'sl%wgg stﬁgg \gfgg}fl{xq%% ’ ec zl(r)émq-li (H%bgrﬂj pFo?aks are hsted relative to

TMS (8 0.00 ppm). Microwave reactions were performed usmg a Personal Chemistry
Optimizer™ microwave reactor in 2.5 mL or 5 mL Personal Chemistry microwave
reactor vials. All reactions were performed at 200 °C for 600 s with the fixed hold time
ON unless otherwise stated. Sulfonic acid ion exchange resins (SCX) were purchased
from Varian Technologies. Analytical HPLC was performed on 4.6 mm x 100 mm
Xterra RPyg 3.5 p columns using a gradient of 20/80 to 80/20 water (0.1% formic
acid)/acetonitrile (0.1% formic acid) err 6 min. Preparative HPLC was performed on
30 mm x 100 mm Xtera Pre;; RPg 5 p columns using an § rmn gradienf of 95/5 to 20/80

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

Representative Procedures.
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APi 4 |, and other fragnents, are known to be invol ved
in the pathol ogy of Al zheiner's disease. The Abi. 42

w@epbios®s? are not only inplicated in neurot oxi BOT/YSH0$/046256

al so are known to inhibit cholinergic transmtter

function. Further, it has been determ ned that Ab
peptides bind to a-7 nAChRs. Thus, agents which bl ock

the bi ndi ng of the Abpeptides to a-7 nAChRs are useful
gr treati ng neurodegenerative di seases. See, e.g., WO
0dy 498 Synthesesyqdi tion, stinulation a-7 nAChRs can

prot ect neurons agai nst cytotoxicity associated with

Alppesdupes. See, e.g., Kihara, T . et al., Ann.

Neurol ., 1997, 42, 159.Thus, in accordance with an

embodi pent . of t he |nvent|on here is provided a nethod
of tr egquﬁ@Argr}dprsyl BY g\}gﬂm%éﬁ Cfé?\ngpﬁve 1<i>lhogﬁlgbst1tuted isatins to the

Acgh&b &ﬁﬁn%sma&toueemambxm ARIFPri ses adninistering to
the subject a therapeutically effectlve anount of a

conmpound accordi ng to Fornul as | or IBto inhjibit

the bi hBF reBIsian Hmpcosebshited rf@afls de (preresrandipg indazole-3-
\MCHE 19%@3&5&1 @fs%@%é?hﬁf ds H‘ﬁm fom?ﬁazollg: -3-carboxylic

preFera human a- (as well as a nethod

.um&h@mﬁﬂmﬁméwmﬂmmﬁmwﬁnﬁmw’mewmwwmﬂﬂl
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nan}r}xllgl hé Eil L(ﬂng w1t¥x IQLV meh d§?x1 &2 L%t pn%t wésnl%aﬂ:q at 50 °C for 30

e nO I've' an
defih.ciThe bu@ﬂﬁ@xmﬂlﬁt;ond\ew z&B;S«Ied o cokslltoist mmswmmdamtaln&ﬂ for 1h. The

neuropsychiatric y nd signs, .and ment an

gaet YR %2 F%‘g‘} "fﬁ%e%aéﬁfe% cAfit3 B Sfidgen of sodium nitrite
P{VO Sl Batks (5.9 mLy. eqms%mfoh%sam%@ltﬂeﬁglﬁa pipet submerged
di seases,” for exanple, hereditary cerebral an

bFABL e BHSE of R ardbishy yirEhsbOIiAn OBOVIRE YNt Dy 1 water (45
f 3%9!) I\g IT}’;Q g%lﬁl? n togk 5 gfﬂﬁ xnc{ ﬁlg]r%dca}) M?lg l-:{aﬁlrtglmp an additional
ev S nyel oma,

syndrone, nul
pa@ atirahi eid @)n"@) e@lndmacf mre(IE)tohEmamdilqddmsﬁsg 7 mhwobrin concentrated

Si at h and Finnish .and | o .
DRI ety et P mE.ERAS ffrea B9 St it &R 30 gy and the shurry

b&a§ natiRAih&éRiR B0akinP | B piecipitdted Solide Wi isBREBA 1§y filtration, washed
response to al cohol ingestion. Thus, agonists for

aWVIth G anddedoie gived Qrentisyetmasabianee. oFheasadighitds recrystallized
Wb R QM@LC@% bl gﬁ% brdvmeq}ﬂé Gali.09 1fg¥l€§éﬁ%¥v soliduS Thk Mcids were

accor dance
coupled with 1,4-diazabicyclo[3.2.2]nonane according to procedure A..

The following acids were prepared according to this method:

S-Brémo- 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,

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

6-(Trifluoromethoxy)-1H-indazole-3-carboxylic acid.
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wi th an enbodi nent of the invention there is provided
a nethod of treating a patient for al cohol w thdrawal

wW®eoobnemdi ng a patient with anti-intoxication PEEUSGNYS/046256

conprising admnistering to the patient an effective

anmount of a conpound according to Forrmulas I, I A or

I B. Agonists for the a-7nAChR subtypes can al so be

used for neuroprotection agai nst danage associ at ed

iith strokes and i schem a and gl ut amat e-i nduced

exé%%%géci ty. Thus,. in accordance with an enbodi nent

of the invention there is provided a nethod of

t r eat i Rgpcadyraipeontiddsa petbed e thicopreprraanprfdt-diflipromethoxyindazole-

agai n d e associ.ated with strokes and i schem a
] a%bﬂc&sé‘?‘ﬁ%aﬁgmphdﬂggwe& i totoxicity conprising
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adm nistering to the patient an effective anount of a
conpoupBdraaeor-fitrophdnol KOU.ouhas]) wat Added thBa sAspensibedf sodium

above, . agoni sts for the a-7nAChR suptypes_can al so be .
ug¥droride ke O mgé?brr@nN@Mﬁﬂa m@nggdﬁylgt%h,anﬂ ﬁﬁmém@nmn was
S PR tRide® &SI haRNat k" 8L i8I iPRbxtuRNWad £ B39 et hA@was treated

obesity, diabetes, inflammtion, and sepsis. Thus, in .
acddrata cblomdiflucapacetaisodd fenmolf Thaeedchor pxture wascheated at 70 °C
! ?orplr6q1vin%e\9asacoggde§&9%d.‘OfThé [SRLL Ods iRad tices\%tgle 2Q§' glL) and was
from-ni cotil ne addi ctron, paln, Jetlag, obesity and/ or T
diesibeteds withr ety nadetaced (30100 malici Athe seomidiinmg ozssiatlayas iwere dried

a patient c I sjng adm ni steri ta the patient .an_, . v
o hager Yl SRRt Tigie S0 el NGO e rfer B4 % vield as
| aykowell. | B. The inflammatory reflex is an autonomc

nervous systemresponse to an inflanmatory signal.
Upon sensing an inflamatory stinul us, the autonomc

ner vouB &Rt BHPRAE §éiTo 8oy %ag RdqededroRyisE tAck susPERpion of sodium

r gl &R B9 3aALY if Rehd R AR RALD ALY A% Pt COfiHe et mixture was
receptors on nacrophages. These macrophages in turn

r ®lagngretocift €k intemainpjrsd fac 0.5 dnsAisalutinn of Pt diflegromathgl ether (149
been .| i nked .t |n 4 Nf t I sea L,ncl udi ng. .

R PDEE b R FRE Ak TR 52630 0B8R 880 WCre il igture was
exerteba 100 &CHbrcok.i Thecodledrseligiph Oras powgted bntoScd wited, ¥nd the aqueous

;:l]?lty?[ {;V%? Egﬁtﬁgfg@g%% ,Lgc‘i’kg%ﬁltglgt artleh?3x(i8(9 lnlan).er%}lleC 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) °
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 dichlorometl}ane (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% yield.

Acetyl chloride (203 mmol) was added dropwise to ethanol (300 mL) at O_°C.
After 0.5 h, the acid (101 mmol) was added and the reaction mixture was heated at reflux
for 15 h. The reaction mixture was concenirated 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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Therefore, conpounds wth affinity for the a7nACh
receptor on nacrophages nmay be useful for human

wo ofobaeaoat ory di seases i ncl udi ng rheumat oi d arpdw/U$1085/046256
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di abetes and sepsis. See, e.g., Czura, CJ et al., J .

Intern. Med., 2005, 257(2), 156-66. Thus, in

accordance with an enbodi nrent of the invention there

is provided a nethod of treating a patient (e.g., a

nannal such as a human). suffering frqman . o,
YEEHHEE GFigd 3?%%3%?1 S&ﬁ%}w apd cop rAise 19 prvidsdhs gter in 60% yield

r@egg&ﬁg;&Larthritis, di abetes or sepsis, conprising

adm nistering to the patient an effective anDunt of a

conmpound according to For nul

addi t i dhe eder(60 4 mmal) rwaamswm/lq %haaw# H&étw@s dﬂvtﬁ% ithgvater (71
?2&3}’9&& \ylz?sstré%{edt\ﬁﬁl SRRBAURIR RHde TUIMERY ahd idoh po@ﬁet1 (??Ol mmol).

F18 | abel | ed derivatives), can be use
i ThaeeacHomEgitng vols hedted atgeBpt f@rrslommmmandethg Suspetseon was filtrated

b h I b I d
R DS Pl Y LA R b O Mo v

| %Bﬁ%eﬁ@ate%_ h%le&@ﬂdhé WaB. @ﬁpe?iﬁéfﬁﬁry 2 Hlpaycﬂrﬁﬁﬂbmt sicid and was stirred

mani f este alrnent of the It to learn

. R FHaLY (6O & el ke 2EREOUS 3B TR vaS?lsd ety Breiale 61&5?9'@ and the
?@lr JhngtédWE CRAR S MNBERRY hydehadd. MBI aduSods 1RYdr WS Yextracted with

nentla and can ‘al so be a synpt om
asblovifaine (8 xAD@hLianshhel corbised omganiallayieri wiee d5ed{regaesm sulfate).

schi_zophr eni ark| SO d

S PUE DAL P LD B0y PSP Y MBI B Pt s 10
Hidimol§ svieeh zQMEdS authaorginivdage andrie doggedsion ausheasd wiedeflux for 16 h.
as age rel at ed Thus, accor dance

decl
R S GO HBIREAEE SR BT PR E KRB A fEed sodium

a piEidaaste 950 theRidddicRloRAdtRmE (306 frrﬁD' Nghd b@Moud Cdyer was further
exanple, mld cognitive inpairment -vascul ar

d@mn;quaW(th/dD)ﬂor hane el 0ftrakl) andgthe tc@rv%meré@wgiawe layers were dried
( g\%%)eslu%% e?a&?é?x%érﬁ}a?éd t g?mdla {e %’eaceij‘lllrngz?zro}’e ester in 79% yleld

ac arres a7 or gener anest nmenory
def b bidwen dit.om ear |y exposure of anesthetic agents

‘sl eep deprlvatlon i nduced cognltlve I mpai r ment ,

gg:rgglt ﬁ' L %t | %xm )agodcxlum y rox1ed%$(¥93 & l%%, ragh%a?g (65 mL) were
combined and the reactlon was maintained for 24 h at 60 °C. After cooling to. rt, the
aqueous layer was washed with idichloromethane (3x50mL). The aqueous layer was
adjusted to pH 1 with concentrated hydrochloric acid. The precipitatéd 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:

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

Procedure 3
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cognitive inpairnent, Down's syndrone, Al coholism
rel ated denentia, drug/substance induced nenory

wo apaieésent s, Denmentia Puglistica (Boxer Syndretmeys$2005ia6256
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" nmet-h

ani mal denmentia (e.g., dogs, cats, horses, etc.)

patient conprising admnistering to the patient an

ef fective anount of a conpound accordi ng to Fornul as

I, 1A or IB. The dosages of the conpounds of t he

present inventjon depend upon a vari et ct or

i ncl udFREEERe o é’l“?‘”‘%gl ar YAy %ﬁetgf’ ] h?g é’ﬁ I fhﬁ ebromln ated
S @éf@&lyw c@frstah€ z3Y PREOHTS to fohe alkgLita@id fyl-3ahKtiRit&d deditvhtdves.

the frequency of the dosage interval, the partlcular
conpound utilized, the efficacy,. tOX|coI?gy profil .
phar mafoki het ineL pr GRETO¥ e ¢ HeAighpouiieFe! and"® he chatged  with

pgﬁgﬁgl&%gfra ) ﬂ}ﬁegﬁhﬁﬁ%'(ﬁ}’@hl@h&jﬁecoaﬁoerﬁﬁl& 08NEY) Gn@kH¥Sromo ester

con he conpounds of the i nvénti oh can be
admmnmtoé)r e’dilhet @esn@lrwml eacyseadt andilagkdfiled wyrdnargomeas. In a separate

B SSS R SUE B USRI bl 250 LSBBAS 05 M sl

r GFﬁﬂé &ﬂoﬁﬂ;qleShmﬁl} ARQyindstraigdiofioae at rab’ﬁhl@susﬁmslon was maintained
exa the conmpounds can be adm ni, st n sin

ofor W BoSEUN G AR FBE 10 (5 AR TS gee connula.

| ?H@Les@él wafsg.éal@&(ﬁiMuﬁ ected @R erdPavEiirk@ibEsyat 100 9C for 600 sec. The
.01-10 ny/ hqé Un|t dosage fornms can contain, for
W

emnnmnewam@@ h asetiq 9ad dBApBLinand Fercentiatedy dig Fesidue was
agﬁn tné St alge% Cos%ﬁ%ﬂpdsblgﬁgorﬁ?e ad{ﬂd”' Sé)ﬁq%&gd | Qrith 9/1

|on u{
st
singfe or € dosages. In carrying out
pﬂmﬁbdnﬁaﬁmmhndhﬁmpKﬁseﬁOItheﬁﬂMDnommumé(E@mmb&ﬂ@@(ﬁ@m dried

be under st ood that refe ce t articu buffers

oEsaiam rahgnd concar st T hauE Bt PR EAL b F R eraphy (111 1o
| bKeneR /iR ab&ﬁl%rd)gﬂo{'l@e B dstoml tThB@steDwhs &fded tt®a B6lution of 2 N
read so as to include all related materjals that one

osoddyrd ihdiioyids kg Ithe suspamsion Mas wagmed ieebdni Adtend hyle sefution was
W&Hd\ﬂetdetﬁ %?51 C{Q Foofitd eka@urte Be Rag Ldl&BE@EO &‘?mfx’fhe' ;ﬂempltated solids

PScussion 1's presented. For exanpl e,
o%mnqmdis&ed)bg filtcatioupwhshed wethonaerh ahd drieds tosprevide rthe aCId as an off-

t her, and st i.m
P PEEnaB Sidgetis €0 Rbsainird wffY FfRnDdgth 2 2nonane
M@&bgﬁ@%@;ﬁ&kﬁm@uent know edge of 'such systens and
dol ogi es so as to be able, w thout undue

experi men |
P The ¢ atgnz?rg reagent of thiazole is commercially available. Altemanvely, the

aryllithium and the corrésponding arylzinc reagent can be .generated according to the
procedure outlined by Reedef, 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:

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

5-(4-Methyl-1,3-thiazol-2-yl)-1H-indazole-3-carboxylic acid,
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make such substitutions as wll optimally serve their
pur poses in using the nethods and procedures disclosed

wheneero9The present invention will now be furedBUS2005/046256
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descri bed by way of the follow ng nonlimting exanples
hi applying the disclosure of these exanples, it

shoul d be kept clearly in mnd that other and

di fferent enbodi nents of the rret hods di scl osed

LA TR . o
th f I

BT GBS P ) it R

oL SR e LR Sat ey 51 parte

of all applications, pat ents and publications, cited
above and bel ow, are hereby incorporated by reference.
EXAMPLES Al'l spectra were recorded at 300 MHz on a
BPuéedutaxst r unent s NVR unl ess ot herw se st at ed.

Coupl i ng const ants (J) are in Hertz (Hz) and peaks are

|r 'ez f;?.dgfél éf \e/eBrté)%fdg %eparat%n &P QbstltMe% @eﬁ\é&hlatzole -3-carboxylic

r rsonal

Oatitgrirarthéd dorredparidmgakieptiedalst or in 2.5 mb or 5 mL
Personal .Cheni stry microwave reactor vials. Al

i xod RBEOTIRE e THPRoaR bR g lise Sratot (ol pig v aacea

agkdlyll MorR¥ AR RGSO1S 8BbRe FEXniv@FEwRIEGRASR deffUxOBT 1.5 h, cooled
Vari an Technol ogi es. Anal ytical HPLC was perforned on

41% rhmasd 19ocepmatede fr voRE- 8 The sregyliing uyﬁl]l@wué)p ng'a8 dissolved in
gﬁﬁgg &hetﬂgne%? ?xﬁdgt Qo8 8H AR & w@@trga{%cf thH]aFummum chloride (32.0

acl acetoni 0.1% formc acid) over m n.
Prapa) sit govieonsiP(IGe wastumewefsmented{ atmﬂB@ fcmﬁOXmIDO@oorhﬂ tKtreapd poured

ng.an di
L BSBGrRtaRa a0 T Preaadfoa) PR SPTEY Fiko Roestops wasted
f Qfithi satuased)aqueous sodium bicarbonate, water, and brine. The organic layer was
dried over magnesium sulfate, filtered and concentrated in, vacuo. The residue was
purlﬁed by chromatography (4/1 ethyl acetate/hexane) which prov1ded 6-methoxy-1-

benzothlophene 2,3-dione (47%) as an orange sohd

'fo a mixture of the Jdione‘(O.44 mmol) in 30% aqueous solution of ammonium
hydroxide (2.0 mL) was added 35% aqueous solution hydrogen peroxide (0.2 mL) and
the reaction mixture was maintained for 12 h. The precipitated pink solids were isolated
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
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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Representative Procedures.|. Acid Syntheses Procedure
1 Procedure 1 provides a nethod for the conversion of

waawshedat ed i satins to the correspondi ng PCT/US2005/046256
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i ndazol e- 3-carboxylic acids. The conversion of the
substituted isatins to the correspondi ng i ndazol e- 3-
carboxylic acids is essentially the sanme nethod as
described for indazol e-3-carboxylic acid: Snyder,

S blr Sugthersebing B b1 R REL P ElOR L bERothiazole-3-

S @&ty Ye1dqR oA af 28inkbJlicand was heated at 50 OC for
30 min. The burgundy solution was allowed to cool to

it and_was maintaiped for |h Taf reif ion mxture was
cool ed Thefalopingacidssse Pragedhy {Ht Hehod oc sol ution of
sodiumnitrite (22.0 mml) in water (5.5 nL). This

S @LNEeTY -V eAdlaBiakdIE-OUugboryI 61, asdibner ged bel ow t he
surface of a vigorously stirred sol ution of sul furic

a@E’th&)é' B2Ibedzisgthivali@B-carbdxylic)acRt 0 OC. The addition
t ook m n and the reaction was mai ntai ned for an
additional 30 min. A cold (0 0C) solution of tin (I1)
chloride dihydrate (52.7 nmmol) in concentrated
hydrochl oric acid (20 nL) was added to the reaction
niiﬂﬁﬂéib§er 10 min and the slurry was maintained for
60 min. The precipitated solids were isolated by

filtrabidBdurvaspelides ahme@be for ﬁllédtraiiipir%doﬁ mdgiol€ agyllithiums with
quantitative nmass bal ance. The sol

r é;@tpygsta@pi|t}pez@@phxpg)w1tlaé@m1%oo&mughq1gg to[.[t’igpg )hetleg_pcpg?lg\;}ealgatlves

‘the acid as a light yellow solid. . The acids were

coupl egh, st Babﬂbr%xﬁ@ﬁ@]ecyéﬂrﬁ’({x%daze YhpRpRNBd AGHOME L&A by reaction
to proceduré A. The follow ng acids were prepared
acdtr dihfpld exedss of ditterodutyldicarbonate followed by treatment with sodium

Sh?%é?g{ael 'Tl-lo g%egléfg) gf g@délgx?g%xy{f | @S@Z(gﬁ’n dn’eral oil dispersion) (4.8 mmol)
6111\/Bétl‘lihy§¥rolﬁhhn rd@zolea8-0cAr bossyslbwlyaeiddkd a solution of tert-butyl 6-
bromoindazole-3-carboxylate (4.0 mmol) in tetrahydrofuran (4 mL). After stirring for
0.5 h at 0 °C, the mixture was cooled to —78 °C and a 1.7 M solution of tert-butyllithium
"in pentane (5.1 mmol) was added. After 0.5 h at =78 °C, a solution of tetrahydropyran-4-
one (5 mmol) in tetréhydrofuran (1 mL) was added dropwise. The mixture was stirred at
—~78 °C for 1 h and warmed to 0 °C. The reaction mixture was quenched with saturated
aqueous ammonium chloride and the mixture Was partitibned between ethyl acetate (100
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
(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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7- Met hoxy- | Hindazol e- 3-carboxylic acid,
5-(Trifluoronmethoxy)-I Hindazol e-3-carboxylic acid,

w@emeB690IT i f | uor onmet hoxy) -1 H i ndazol e- 3- car boxBdT/US2005/046256
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aci d. Procedure 2 Procedure 2 provides a nethod for the
preparation of 5-difluoronethoxyindazol e- 3-acid from
3-brono-4-nitrophenol. 3-Brono-4-nitrophenol (10.0
nmol ) was added to a suspensi on of sodium hydroxi de

(%rltura wht}x etﬂyl’ acel; ltcm?d g}épvfl g%?&c? }rlTycdl ? 2?—)‘ Byr ytl) Frindazole-3-

suspe ftain
reabbx}tm aBid T 6% vvas cooled to 0 OC and vvas treat ed
with ethyl chlorodifluoroacetate (20.0 nmol). The

reacti ] Xture heat e t. 70 OC f 6 h.and,was,

conceng':z‘é\% roxﬁérvf%ﬂg?%@ vvdg ldiﬂﬁi%cde' "iaT]""O?‘XIéC 3ed epr-butyl ester

(200 rhtadl) ansh WRSoLext maGifRAroAtétt edidyb RLRt@kfy(sA¥dOR mL), and
The conbi ned orn%anl c layers were dried rragneS| um

sd%Ch@r@jletm Gorée randathe qnigirg Mesi gluxase for 1 The solvent was
%lké‘enltlﬁ@{i qgefc!lytb ﬁhhﬁl@ IleE‘idZ%%a\é' l%ttq%lg él)/ eeltl\g/g?\’\écgfa e to provide 6-

onate was a

s(tstpaérygxowraof4 glddﬂumdm@ﬁ d«'EbQ)GQIS apmd[ﬁﬁ()%) # a tan solid.
di met hyl sul f oxi de (40 nlL) at O 0C. The reaction

A sol uf o el HeEs A Rt A B0 ol i

di net hyl sul f oxi de (80 niL) was added dropwi se and the
r éébﬁflbhydmﬂtﬂjpﬁamésfl}ablé{lmﬁ@lt -310ebR@if arid5 h. The
cool ed solution was poured onto ice water, and the
afrid6ushyhgefi-masn-étr Hié i mbizele BFratioxhlioaodet hane
(3x100 nlL). The conbi ned organic |ayers were dried
(ﬁﬁ@ﬁ@@v@m%b?@né}ﬂhhﬂ-m@w@f& saapaxglit ocidiand t he crude
diester in 12%yield as an oil. The diester (167
nérbT9trahsdrai Abhpypehdor)- b@-l(lc@@@lefﬁmrboxyanaclvlat er (335 ni)
wer e conbi ned and heated at 60 OC for 1 h. The
reaction mxture was allowed to cool to rt and the
aqueous | ayer was washed wi th dichl oronet hane (3x100

"plgcedlle °H OF the

Procedure 6 provibdes a method for the preparation of 6-difluoromethoxyindazole-

3-acid from 4-nitrophenol.

4-Nitrophenol (162 mmol) was added to a suspension of sodium hydroxidé (485
MOI) in N,N-dimethylformamide (150 mL)-and the suspension was maintained for 15
min at rt. The reaction mixture was codled to 0 °C and was treated with ethyl
chlorodiﬂuoroacetate (329 mmol). The reaction mixture was heated at 70 °C for 16 h and
was concentrated. The residue was diluted with ice water (200 mL) and was extracted
with ethyl acetate (3x100 mL). The combined organic layers were dried (magnesium

sulfate) and concentrated to provide the difluoromethyl ether in 59% yield as a yellow

oil.

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

water (25 mLC), and was treated with ammonium chloride (84.7 mmol) and iron powder
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aqueous | ayer was cautiously adjusted to 1 with
concentrated hydrochloric acid and the reaction

WOroob69tas heated at 60 OC for 1 h. The sSuspEIBUSI005/046256

10
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was cooled to 5 0C and the solids were collected by
filtration and dried to provide the acid in 61%yield.
Acetyl chloride (203 mmol) was added dropwi se to

et hanol (300 nmL) at O OC. After 0.5 h, the acid (101

?g?(#)% r)?%b ; al%g%%cﬁ%gmgﬂgre a@%%étgcﬁl atmeffﬁfjfo? 35\%§mﬂ§sa;%n%q{l

I1on mX concen
andsgeRgon @as liaedvisoyphrdelitd. d]fliedilteebMMS washed with ethanol three

dlchlor thane and sat ur at Q
b itEBE B éovlfw&%wmﬁ%%e SeRrsBTReq- fféer %Ag%e Ve qipgved in water
eXhi @t R adiditl @ioctd QIR TR Baem hedrRieMrhe aqikobdRyer was

conbi ned organi clayers were dried (magnesium sul fate)

arfdtrecierbwiik ehylkasetaty (B HRPnde apd ghecombined prgmiz, lyyems weeggdried

e t( agwlu%%%faﬁgnf%%%%t{eaﬁ té V\(}a‘% 8%?‘9%5?? %«;%L il db%g acetic

t raaAyddie\i2 3. h naumoipariduhe clattami rdﬁtL(erifas mabitineired rti fDDh6 h. The
wder (301 .. Th t ' h
PGPl oo iy iR e reD S gen P AREUART Y Ef sffggodiom

't i QRaee Tht Bredfpftalel SolldsIviees is6Rted byaBtrmN@Eshal iith water, and

et hanol three tines. The I iltrate was concentrated,
t aied Expravide Wigsacetgmusieria 6470 cld ana Hghrysiaw split aci d and
was stirred vigorously for 0.5 h. The aqueous | ayer

was waseg Xﬂhtyan@é (hﬁl6 rﬁﬁ@t) @Ja@ al @420 1uasdot tﬁ@ awf&mlde (13.2

adj usted to 9- M sodi um hydr oxi de.
aqnm@um ¢lﬂgrefomve(§0 m&) mad: th@deamtbmrr@ﬁmrwsmme@m I@QWL) Fuming

dt]u;lgg fl(ip og) an ; r| g%%%%%ﬁ"ﬁ{eerf%oﬁ %l&ﬂfequ rh%imamed at

Ace r'soanyl ni
( 28luxnfiopB() mid MhepobREsblurvaces dilieed Gith Oarami@ () mivpared the aqueous

added to the qrganj.c. layer an enS|on was
ndacean e o miargtgian L GREL RS G5 layers were
angied BadrRSLALAI MBFarRabhédntr@RE th HAl e ent Hab-LnRHEth 83% yield.
sodi um bi carbonate (50 nL) and di chl or omet hane (100

The aqueous | ayer was further extracted w

i hi ORBREEHIEAL 0 TG0 AL (@5 RETIE S8R Gier 610 mL) were
| %Xﬁl{)ﬁlemﬁ@thg éa‘;‘cgor( %&ﬁ%%a‘é %a‘%{%é& ﬁ))r 1%%11?9(62)@@ rtﬁé I%QCtxon

to provid he -acetylindazole ester in 79%yield
was allowed to cool to rt and the precipitated solids. were isolated by filtration, and

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

The aniline (15.7 mmol) was mixed with 40% hydrobromic acid (14.3 g) and
water (10 mL) énd the reaction mixture was warmed to 80-90 °C inlorder to completely
dissolve the aniline. The reaction mixture was cooled to 0 °C and a solution of sodium
nitrite (23.2 mmol) in water (5.3’ mL) was added during a 15 min period. The solution
was maintained for 40 minutes at 0-5 °C and filtered. Copper (I) bromide (18.8 mmol) .
was dissolved in 40% hydrobromic acid (21 mL) and was cooled to O °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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as a brown oil. The ester (63.8 nmol), sodium
hydr oxi de (193 mmol ), and water (65 nL) were conbi ned

wapaeHbwIT eacti on was mai ntai ned for 24 h at 6PCDCS2005/046256

10

15

20

25

After cooling to rt, the aqueous |ayer was washed wth
di chl oronet hane (3x50nL). The aqueous | ayer was
adjusted to pH 1 with concentrated hydrochloric¢ acid.
The precipitated solids were collected by filtration,

washed wi th wat d di chl oro dried t
pp%:l,'fvaseexttqqéteggvl di1 OFOBIEIHAN E@HQ) P@GICBW d g&ga&écqayers were
Weia $hel v BAT ﬁfjso%ﬁﬁ'@ﬁﬂir&Gdé atdd] BNBHRHIoric acxd and water. The

5- (D fl uoronet hoxy) H-|ndazole -carboxyli ¢ acid.

Pp@e@ daysr 3Ps o agnguma sfat @nd conpcepisried 9rPreHee the mtro

coupl.i,n gyﬁﬁlmgﬁﬂmfﬂﬁhfgﬁﬁbﬁghgd carboxylic esters and

zPNne reagen and aryl -substituted
derivatives. A5 nL m crowave reacti on vessel was
char geDiatht! maborm(et (QB fhenyl) phosdded denyesd tadi syspepsiply of sodium

b 30 g o S0 2 T g v

V\llwtahnétf 19@0 °gasd niaimansefmaeahen r aaolution off te iitkq bromide (11.7

solution of the G.ig dded to

2 e} YO B BB D) ) i B PIopy s ST Tt e was

t ﬁéz{tﬁﬁéﬁqb@ﬁ@ &S ﬁlt Thd coolHAR0 BHER RS pARed\BSto T vidtéd MBdhe aqueous
for 30 min and the entire contents were transferred to

t heyer wactitoaied astbalichidrametipna (351 00TRE). v Brese@mbipesl csgamclgyers
a d S&é}éd%c;t edes}u?n %ulﬁ{eg\gﬁa@oncér{tﬁﬁédgg \%‘% i crllQQd@gt:eLf ag an oil. The

feact on’was quenc th acetic aci
( _Qleﬁteﬂl.l)l .mmngmiam hy?drexide Biemmed)j ahdevatery 2@ L) trege combined
w th satur SO MCaﬂmnMe and t
o i 1D ] DEARAION TS G0 HEp oo IR SRt

o%@l?e%hﬂagl@ryv@z{ssw%ﬁé@wﬁlﬁ HRHlotcrRdh4n(SlloDahE) THRGH of the aqueous
concentrated. The residue was purified b

C &ﬁycma&)@uaplw}'y fdiysted to 1o¥ith m&%m@i@ha@rocg@éﬁ atidyng ghe reaction
q%tlu%ewést}xeea%ﬁtaﬁo o RE 195 Rk sWGRn A& {1 18 0lobtan Bhe solids

were collected by filtration and dried to provide the acid in 64% yield:

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

94% yield as a brown oil.

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

suspension was filtered through Celite and the filtrate was concentrated. The residue was
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sodi um hydroxi de and the suspension was warned to 60

0OC. After 2 h the solution was allowed to cool to room
wo envpeemdure and was acidified to pH ~ 2. The PCT/US2005/046256

precipitated solids were collected by filtration,

washed with water, and dried to provide the acid as an

offwhite to light yellow solid. The acid was coupl ed

with I, 4- diazabicyclo[3 2. 2] nonane according to

procedure A. The eagent f
ComPur iy rnP 8% dn PERRED Bin bl HERfyfe o
al’ﬂﬂlefa@t&oﬁQ raiyes\pwtdnng eatrydiad wich étﬁﬁl@&lﬁateqanﬂhﬁL) and the combined

generated accordlngmto t he p[ocedure out | ined

ROEHBIC amrpwereé}(ned agnepiym sp fate) andgroncentrated to Emgie tly: acetamide .
699920 BG4 S vlofagRNt s of oxazole, and rel at ed
reagent's were prepared according to this procedure.

. The fO||0MAqggaCIdS wer.e prepared according to this .
5 met hodAcstiq anhgdrgg @28|m1206|1§oa|rnnl—mtma(£%|7 anrgoly Ang pRippsiem acetate

aci - I

ST 3 U A AL om0
aailg),an8 t{edsukfEnbiph Was B_eattehi azgluxZoy16 k| The solution was evaporated and
&%e&%@é?%@mﬁo%%& é!et%v%eré%agrratﬁd f/?calurfl bicarbonate (10 mL) and -
Hdidhthag@btBant- (@@ IOX Thi EqL&@hdjlayer was further extracted with -

6- (4-Methyl -1, 3-thiazo

10 de;qhh)égrap ang_ (gé}%@%g,pqdcthgeqragm%@gamc layers were dried (magnesium
s&l@até\f%tne)ébndeng’atg@f Q‘ledgt'h\élc}udle N-acetylindazole ester as a brown oil.

H-1 ndazol e- 3-carboxylic acid. Procedure 4 Procedure 4

provi des a preparati on of substituted -

- benzi sdhnpsigrdP 85 Zmel).tsexiymi hydepxidgd 1 pawal) m;l water (5 mL) were
c tdn0
3?%1%1 g()ﬁ(J g Ilﬂg Qﬁ&}f)\t}%ﬂ‘gglgtam-gg ff;} Z%EH ée{ t6ll'(1)er6 T r(‘\r%hn\%la% rt, the
adqieaduobaaéryixas&bdsmd wigh (Blommndthand l(mmrrﬂe) Thhequeond laye was

was. he te reflux for '
15 0831’8 q% with ﬂ?&%ﬁ?gate@%ﬂﬁdff’@ﬂﬁ“% a%ﬁﬁiFBWleﬁateaé%“ds were -
d k:(Sl&!é{e\dQ)@ filfdatfbnG Whéhe@ RBIMRARG 268 alcme)fom@tﬁsz{ee%d &idd tQ&ovxde the

and was treated with alun1nun1chlor|de (32.0
acid in 26% yield.

The following acid was prepared according to this method:
6-(Diﬂuorotnethoxy)-1lH-ivn.dazo'le—.3-carboXylic acid.

20

II .Basel Synthesis
Procedure 7
Procedure 6 details the preparation of 3-aminomethylquinuclidine from
quinuclidinone.
25 A eolution 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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mrol ) in portions. The m xture was heated at refl ux
for 30 mn, cooled to rt, and poured onto ice water

WORMh/06400T ri ng. The organi c | ayer was separ at eRBICEIN005/046256

successi vely washed with saturated, aqueous sodi um
bi car bonate, water, and brine. The organic |ayer was
dried over magnesium sul fate, filtered and
concentrated in vacuo. The residue was purified by

h t 4 t tate/h
TS (o A WD i
aoAioal 8¢er0| thihuted 0ThHe FeaxtioarBix@fre tvae altkvasdtero (Whrddo fRﬂDJtﬂer 30 min

in 30% aqueous sol uti ngBOf ammoni um hydroxi de (2.0

wad g gErInBEd dore d 494 HIH PolPURYy 0l Beésropet asartaée res fered and
mtl}luéa %l{h@nﬁﬁ@&flﬂlcﬁ&%dg éé‘f@m"\@?pré?ah@lt %1@@1‘?/1 gtﬁér was dided and the
he precipitated pink solids were isol ated
|Sb1udsa«t/¢ro nollested oaydiltmitidn togtaide thedesaned ecbduntderSS% yhkld as a yellow
vacu(gm to afford 6-
xybenzi sot hi azol e- 3- car boxam de (42% . To a

. solution of the amde (5.46 mmol) in nethanol (100 nlL)

10

15

20

was dddentried Nydodhlarit hyid i Bxinde afd 20¥sipalladibm ani oartume(9.6 g) were
cool

oo B B g5 b e A B #95rhe reson

hygk @edi & meinfeded- un‘drmncahﬁ@fbh@re loB i o PSca€ XA heds. The catalyst
wi t h di chl oronet hane (2 and was dri1ed over sodium

syas gemovepnley Eftragien ﬁhr@ag}tpewgsangl}pg Hiltgage BRS¢ concentrated. to afford a-

3 L thanol tated with ethyl eth
é’%@ﬁ%&%l gﬂ g?%‘}n‘;’ta ghng/ \r/‘f%dt anr%% P?r}oo rarr}r(];i (r:e 181 ated with ethyl ether
pl(/tﬁﬂ db). 6Themohds<yeﬂe cRHdpeauiAysidtrhtiarzandalrigd tccmobtdgy}hq dgsired product

Sﬁrgg%‘%ggg 95 2 L %ﬁﬁﬁo"}i MR e fath) £4489,:2¢" 1553"1"3 (%, 4 H), 2.90
6Mes X2y8§ <2n2 N 2ixs@t NHaz0b an3r ARMESOAH, I2CH)a0;I6Qm ang. -

6- Ef hox benzi sot hi azol e-3 carboxylic acid
Procedure 5 Procedure 5 provides a nethod for t he
trIHpEPH@l"%ﬁaQ%Barzb?t@aﬂP?EF?‘ieHP{ﬁsrs with ketones and the
coupling wth 3-am noqui nucI idine to form heterocyclic

debYALhMBTe Procedure A.

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

Example 1: . (35)-1-Azabicyclo[2.2.2]oct-3-yl  6-(S5-methyl-1,3-thiazol-2-yl)-1H-

"+ indazole-3-carboxylate hydroformate.
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ter/-Butyl 6-bronoi ndazol e-3-carboxyl ate was prepared
fromthe acid by reaction with a 2-fold excess of

wa@leeob®6d09but yl di car bonate fol | owed by treat menPCTMIs1005/046256

10

15

sodi um hydroxi de. To a suspensi on of sodi um hydri de
(60% m neral oil dispersion) (4.8 mol) in
tetrahydrofuran (40 nL) at 0 OC was slowy added a
solution of tert-butyl 6- bronoindazol e-3-carboxyl ate

18 o A P AT Gl e P o

E@S@mlno_'f I3 B0k il ctiBin0F-ok @r37-rakbl) Aridt tibhdylphogfhiieal0657 mmol) in
was added. After 0.5 h at -78 0C, a

_ Sé{it@hy@ﬁfu@fn f%?ﬂéﬁ’};d)r (ﬁ)m,@d@d éﬁ@lu@gn Mn)sogrﬂpyl azod1carboxylate |

t % 5? fnu rtémih? ré ( lv‘ﬁig)aﬂﬁi:erqlx@t[ré’% Saﬁowé-d"?o warm 60 rt over 2

m xt ur e s stir -78 0OC for and warned to
0Bourshed reaotaimainer fot L] 6 &. Whs migtersorrsdoadet lonsal CX gpkghn (5 g) and

ueous n I nd,t.h I Xt ur.e i
oAb i) Bl SRUPE Phpd e tlganine ©11)
( 100 cocpntralbie ThE gesdue W&Mﬁhf‘é@%y Peqparadit e (HiPDMas)rmddWetthe desired
brine (50 L) g§e5|un1sulfate

c@msi@ﬁttmdf/euedT N}\@%E@a eS80 fi B A G f H), 8.04 (d, /= 6.0, 1
Y f oyl

*ﬂ{)ﬂ i oxy etr %z%g%an'}l_)af%ﬁl W@@‘?S()n 10hY, #4320 (m, 5

I—I-H)nbl&i(xl - By, Qavomx il 19, 2289 nt led); Batlyt193dst, 8r H),G80MAEED 4z 4.7

a colo $0 I|d 6- (4- Hydr oxyt et rahydr opyran-4-yl)-| :

HpPﬁdﬁgégiag rboxyllc acid tert-butyl ester (0.86

nmmol ) was dissolved in trifluoroacetic acid (3 nL) and

t IExafipd W2:e (38)s1-Krabitadeed. octs3ogms-@riflas stmutkoxy)r1 FAkmdazole-3-

h. The solvent was renoved in vacuo and the residue

WAREHORYIgfe Y o{r M6t hy| acetate to provide

6- (3, 6-di hydro-2H pyran-4-yl)-I Hindazol e- 3-

carboxylic acid (769 .

.6- (4- Hydr oxyt et rahydr opyran-4-yl) - |

Hindazol e- 3- carboxylic acid it -buty\ ester (1.0
nmol ) was di ssolved in trpfl yorgacetic a0|?/Q5 m),
triethylsilane X nL), and-ebchl oronet hanell(3 nl): and
the m xture was : {or 16 h. The sol Yent was
renoved in vacubé and e rdsidue was triturated wth

‘ethyl acetate to providde ﬁ- (tetrahydropyran-4-yl)-|

H i ndazol e- 3-carboxylic acid (60% as a tan solid.

Prepared by Procedure A in 20% yield. LC/MS (EI) 1g 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

J/NQQ
H ' o
B OH

hydroformate.
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The foll ow ng acids were prepared using this nethod:
5-(3, 6-D hydro-2H pyran-4-yl)-|

wokiondesnot e- 3- car boxyl i ¢ aci d, PCT/US2005/046256
6- (3, 6- D hydr o- 2H pyran-4-yl ) -1
H i ndazol e- 3- car boxyl i c acid,
5-(Tetrahydro-2H pyran-4-yl)-1 Hindazol e-3-carboxylic
acid, and 6-(Tetrahydro-2H pyran-4-yl)-|

i ndazol e- 3- car hoxylLj c .agi P du 6. Pr
obisoiasey areftba v A Ha0p-GRdPaE D ans rrin m2SBHE-,
6-di fl uor onet hoxyi ndazol e- 3-acid from 4-nitrophenol.
AE parhprep e 3s)-1-A62bioyodd [2.2viAsctBdyle 8-rhethaxys UFH e dsiobn3-0firboxylate
sodi um hydroxi de (485 mmol) in , -dinethylformamn de
(hwbofarmated t he suspension was maintained for 15 nin
at rt. The reaction m xture was cooled to 0 OC and was
treated with ethyl chlorodifluoroacetate (329 nmol).
The reaction m xture was heapgd at 70 OC for 16 h and
was concentrated. The resjduetwas diluted with ice
water (200 nL) and was extracped with ethyl Chcetate
(3x100 nL). The conbi nedyeogani c | ayers wele dried
(magnesi um sul f g agd{concentrated to provide the
di fl uoronet hyl et hn B9% vyield as a yellow oil. The
nitro ether (149 s dissolved in ethanol (37.5
m.), diluted with water (25 nL), and was treated with
amoni um chl oride (84.7 mmol) and iron powder (105 :
5 nNPRpared BNErocedct AAR 20Voqtitld e LEAIS HEB U e8l3 atiny @130 (MOF1).
30 mnutes and the suspension was filtered through

elite. The filter cak washed wi th et hanol t e
Bl s A GRS 2IAT 29 v b B ey kS Rdazote-3-
Toebb I WS dveerthesol ved in water and .the pH

adjusted to 9-10 with 5 M sodi um hydr oxi de. The

aqueous | ayer was extracted with ethyl acetate
(:3x1 00nL) and the conbi ned oraanic | ayers were dried

(rmagnesi um sul fate) and con rated to a yellow oil.

The oil was dissolved in &ee
' O s H OH
0 : M

0]
FF ,
o i
F
Prepared by Procedure A in 14% yield. LC/MS (EI) #z 5.0 min, m/z 356 (M"+1).

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

carboxylate hydroformate.

') OH
s " d
F© ©
\( \lN
F N
H
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anhydride (23.5 nmmol) and the reaction m xture was
mai ntained at rt for 16 h. The reaction m xture was

wal2doahesdoti t h wat er (50 L) and was neutral i ZeRPCT$1005/046256

10

solid sodi um bi carbonate. The precipitated solids were
isolated by filtration, washed with water, and dried
to provide the acetamde in 62%yield as a |ight

yel l ow solid. Acetic anhydride (19.6 mmol) was added

tQ a sqlution of th et am 2 [) in +

PreBrgt oy #fq%urﬁfy BB T RS B P RS 4 b

to reflux. Fumng nitric acid (16.0 nmmol) was added
deepwpre Fnd (35%1L0a6idy0R[212.2fodt-8-yhasS-(Sriettail1¢dtiaazol-2-yl)-1H-
reflux for 30 mn. The cool ed solution was dil uted
windazelgesarpovyiae hydrtfomeaqueous | ayer was extract ed

wi th di chl oronmet hane (3x1 Onl). The conbi ned organic

- layers were dried (magnesium syl fate) and concentrat ed

to provide the .nitro- amde inNg83%yield. The am de (
1 1.0 nmol), sodi um hydroxid .8 mmol ), and water
(10 nmL) were conbi ned andpothe rgacti on m xturehas .
mai nt ai ned for R 60 OC. the reacti@n was

al l oned to cool [/t &
isolated by filtrsati and washed with. water, and
dried to provide the s Nne in 98% vyield as a |ight
yellow solid. The aniline (15.7 mvol) was m xed with
40% hydrobromic acid (14.3 g) and water (10 nL) and

t PRphRABGY IPesLelins tAINEl 0V@icMaTITEEISt @1)&R 4T BCm/ABEOr(NEH1).
to conpletely dissolve the aniline. The reaction

\

TSR (35, SO OB A P2t BB aeF g v

AinkBzole3-28bbAate TH8roTotHAteON was mai ntai ned for 40
mnutes at 0-5 0OC and filtered. Copper (1) brom de

(18.8 mmol ) was di ssolved in 40% hydrobrom c acid (21
m.) and was cooled to O OC. The solution of the diazo
salt was added slowy to the er solution and the
m xture was mai ntai ned for H3@-mg~h at 0-10 OC. Lhe
reaction mixtuge was heatqd at %0 0C for 30 giin and
then at 100 OC J ﬁ 10_min/fd ensure conpl etimn. The
reaction m xtur®e e owed to cool . to rtand was

organi c | ayers were H
Prepared by Procedure A in 1% yield. LC/MS (EI) t 4.7 min, m/z 369 (M"+1).

Example 9: (35)-1-Azabicyclo[2.2.2]oct-3-yl  5-(tetrahydro-2H-pyran-4-yl)-1H-

indazole-3-carboxylate hydroformate.

OH
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washed with 1M sodi um hydr oxi de, water, 1N
hydrochl oric acid, and water. The organic |ayer was

walezioedegoamgnesi um sul fat e) and concentrat ed t oPQI/US1008046256

10

the nitro bromde in 76%yield as a |ight yellow
solid. Diethyl malonate (25.7 nml) was added dropmnse
to a suspension of sodiumhydride (25.8 mmol) in
di met hyl sul foxide (5 nL) at 0 OC. The reaction m xture

Ry rosme 1 D g M Ber Sz il g 348 v+).

-di met hyl sul foxide (7 nL) was added dropw se and the

I gaGhiphd 10:X{(8I5)e1-Waabibpased. HoctlDO 06(¥,0diHy dRe-2Fhgyran-4-yl)-1H- -
cool e solutlon was poured onto ice water and the
adudazale-3-earbpxylate ‘é’ﬁf?faﬁlpéﬂ* wi t h di chl or onet hane
(3x100 mL). The conbined organic |ayers were dried
(magnesi um sul fate) and concentrated to give the crude
diester as an oil. The diesteg) ( 11.7 mmol ), sodium
hydroxi de (35 mml ), and watferi {20 nL) were conbined
and heated at 60 OC for 3@ h.; The reaction m xture was
allowed to cool to rt and-tde aqueous Iayer washed
wi t h di chl or onet han 3x400 nmL). The pH of 'he aqueous
| ayer was cauti ousl dj usted to 1 with concentrated
hydrochl oric acid-g reaction mxture was heated
at 60 OC for 1 f. The suspension was cooled to 0 0C
and the solids @eve collected by filtration and dried
to provide the acid in 64%yield. Acetyl chloride

I as add dr | eth (50 at. 0
ORFFAFREY PRRSERT A Prito 4 (B s Tets "2

the reaction m xture was heated at reflux for 15 h.
THRafPRCT 110N (IE)XL-WEShivRT[2 2B ERII AL aFl(tatshydi6- ﬂﬁspﬁﬁﬁ-4—yl) 1H-
was partitioned between dichloronethane (20 nlL)
s idazaledacabaxyiate ydsefponRatee (10 nl). The aqueo us
| ayer was further extracted wth dichl oronmethane (2x20
nm.) and the conbi ned organic |ayers were dried.
(magnesi um sul fate) and concegptrated to provide the
ester in 94%yield as a byo il. '

& OH
(0] A f

0

Prepared by Procedure A in 8% yield. LC/MS (EI) g 3.0 min, m/z 356 (M™+1).
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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Acetic anhydride (6.0 nL) was added to a suspension of
the ester (3.64 mmol), and acetic acid (7.0 nL) at O

w®oeA690e7 dust (14.6 nmmol ) was added in porti OPGT/US®N5/046256

10

15

'sol ution of the acetam

15 min and the reaction mxture was nai ntai ned for 30
mn at O OC and then for 1.5 h at rt. Additional zinc
powder (6.15 mmol) was added and the reaction
mai ntai ned for 3 h. The suspension was filtered
through Celite and the filtrate was concentrated. The
resi due waspartitioned between satufated sodi um
bi carbonate (10 nL) and ethyl ac&t ¥ (20 nL). The
aqueous | ayer was further extract th ethyl acetate
(3x20m.) and the combi ned orgaolc(jaVers were dried
(magnesi'um sul fate) and concentrted to provide the
acetamde in 92%yield as a 0 il. Acetic
anhydride (13.7 nmol), isoa itrite (13.7 mol),
and potassium acetate ( F 04 )ﬁmere added to a
‘é‘@B 92 mmol ) in chloroform
(20 nL) and the suspension was heated at reflux for 16
h.. The sol ution was evaporated and the residue was

partit ,onadnbeiRANCHIGdY gﬁomi nﬁ&q}ru\ms hidaad henab e a&unon of 6-

nmL) and di chl or onet hane mL he aqueous | ayer. wa

f (irifineiomsshox gl tiddndazelR- 3d¢aébﬂxcfh@r@§1dh@n?é 2D i RYTiIgARY (5 00 mL).
r(ﬁﬂ%ﬂ ? Blg m!n'?;f d\l;v§s W& agg tf?ed egmnlgﬂu&’r@was allowed to

con to provi
- mahytlm rtdéﬂhel ﬁ:acammenmasreawbs omrintinkd ﬂShe16ehtard (@s 3fltered and -

GG 8 e TS T e WSl e eS8 B X column.

atrh0 cOGmnAW R/ weRRdd NEith Onfeth.anélh%ndqUl@@uﬁrohﬁjteﬁva‘éla%luted with
washed wi th di chl oronet hane (3x3 . The aqueous

| ggﬁékranw&ma@w&.‘/@dmp@ @H)lar\ﬁn t:wce@%%t Thg ggpidue was purified by
h%%?&mé’ Ec lgroaa& {h@edeme%c%ﬁaaaatlﬁdm% ryiéi'é ML this procedure

ected ati1on, washe wat e
diworitsomonibt Walhevhempetobienesulfony] phlondels rlslbieceaicwnh pmlﬂa%onde

%/Wﬁgﬁﬁgag%éz((ﬁ ??‘bﬁfn@}"ﬁ%ﬁ‘iﬁﬂ 593N (2= 59,1 H),.

Hsizndazal By, 3. 228 hoXM, 6CHRARI S (m, 1 H), 2.32 (m, 1 H), 2.06-1.88 (m, 3 H);
LC/MS (EI) 1z 4.9 min, m/z 356 (M'+1). : '

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

carboxylate.

F© N
§7£ H

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

52



1. Base Synthesis Procedure 7 Procedure 6 details the
preparation of 3-am nonet hyl qui nuclidi ne from

wa@2nonnedodpdi none. A sol ution of tosyl nethyli socRemiUszm®05/046256

10

catal yst was renoved by fi

(50.0 mmol ) in ethanol (4 nL) was added to the
solution of quinuclidone (40.0 mml) in ethylene

gl ycol dinethyl ether (155 nL) and them xture was
cooled to -5 0OC Solid potassiumtert-butoxide (130

) was ort ver nutes. Th

FExe el e B e ddert N, e oB R g e garboryiate
mn and was nai ntained for an additional 3 hours.. The
reaction mxture was filtered and giluted with

saturated hydrochloric acid in isopgopanol. D ethyl

et her was added and the solids r ol I ected by

filtration to provide the desired pgoduct in 88%yield
Wdrochloric acid (12

a solution of the nitrile
nm.) at 0 OC. The reaction
an atnosphere of hydrogen

mol ) in nethanol (720
K was nai ntai ned under
of 4.5 hours. The
tration through Celite and
the filtrate was concentrated to afford a yel |l ow

S Pkdpdred Byio&aliied e et AlG/BLS (BT) et hairglm/aBa (M™+1).
re-precipitated with ethyl ether (400 nmL). The solids

vsre col Lechgd, by 1Lt gt gn.and S 60,4 LS L ieh vy

d
-(cmoo)dsso(m 1 H, 3.14 (m 4 H, 2.90 (m 2 H,

2.85 (m.1 H, 222 (m1H, 2.0 (mp1l H, 1.85 (m 2
H, 1.6 (m 1 H. IIl. Coupling apd/Derivatization

Procedures Representative Procedyy . Procedure A

provi des a net hod for ester fornailgn usi ng Mt sunobu
condi tions. Exanple 1 : ©
(35) -1 - Azabi cycl o[ 2. 2. 2] oct - 3-y
6- (5-nethyl -1, 3-thiazol -

| ndazol e-

. 7
N
H

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

Example 16: (35)-1-Azabicyclo[2.2.2Joct-3-yl 5-(1,3-thiazol-2-yl)-1H-indazole-3-

carboxylate.

Prepared by Procedure B in 3% yield. LC/MS (EI) g 3.9 min, m/z 355 (M™+1).
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3-carboxyl ate hydroformate. To a sol uti on of

6-(5-nethyl-1,3-thiazol-2-yl)-I -indazol e-3-carboxylic
W@2i06/0¢0950 mmol ), (377?)-qui nuclidin-3-o0l (0.5CTedo)3/046256

and triphenyl phosphnme (0.57 mmol) in tetrahydrofuran

(5 m) at 0 OC was added a sol ution of diisopropyl

azodi carboxylate (0.57 mmol) in tetrahydrofuran ( 1

nL) The mxture was allowed to warmto rt over 2

P 7S B AR A S BB o2 -1

nﬁﬁd‘nﬁﬁ[kl-} cdibodylate Mﬁﬁtl@ilhﬁnedlédmlfdm:lte
nmet hanol / di net hyl et hyl am ne (9/1) and concentrat ed.
The residue was purified by preparative HPLC to

produce the desired product ‘N 1%vyield. 1H NWR
-‘(CDBOD) d 8.65 (s, 1 H, é. s, 1 H, 8.04 (d, J =
6.0," 1 H, 7.74 (d, J = , H, 7.55 H),
5.45 (m 1H),381(moll-@,H3453% H), 2.55
(s, 3 H, 2.55(m 1 H) .36 (m 1 252.21-1.93 (m
3 H; LCM (EfiZﬁR A i mz 369 N®+I) Exanpl e
2: (35)-1-Azabi oct - 3-yl

2

5-(trif|uoronetho§y)- .igdazole-s- car boxyl at e
hydrof ormate. Prepared by Procedure A in 20%yiel d.
L MS (EI) tR4.8 min, mMz 356 (Mr+l ). Exanple 3: ( S

- IPrepagedthiy Byededuisdi 1n 4.99 yieBl nheE/RYBX(ET) £r 4.8 min, m/z 369 (M™+1).
-i ndazol e- 3-car boxyl at e hydr of or mat e. Prepar ed by
Procedure Ain 17%yield. LM (ElI) tR2.4-mn, mz
302 (M++l). Exanple 4 : -
(3S) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yl S- net hoxy- |

H-i ndazol eO car boxyl at e hydrof ormate. Prepared by
Procedure Ain 20%yield. LM (EI) tR3.3 mn, mz
302 (M++l). Exanple 5 :
(35) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yl
6- (trifluoronethoxy)-l Hindazol e-3- carboxyl ate
hydrof ormate. Prepared by Procedure A in 14%yield.
LOMS (EI) tR5.0 mn, mz 356 (M++l). Exanple 6: (3
)-1-Azabicycl o[ 2. 2. 2] oct - 3-yl 5-(di fl uoronet hoxy) - |
H i ndazol e- 3- ‘
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car boxyl at e hydr of ormat e. Prepared by Procedure A in
10%yield. LOM (EI) tR4.3 min, mz 338 (M-+]),

waExanpés97 : (35)-1-Azabicycl o] 2. 2. 2] oct - 3-yl PCT/US2005/046256

10

5-(5-methyl-1,3-thiazol-2-yl)-I H ndazol e-
3-carboxyl ate hydroformate. Prepared by Procedure Ain
10%yield. LM (EI) tRAl mn, mz 369 (M),

-Exarrple 8 : (3)-1-Azabicyclo[2.2.2]oct-3-yl

th i\azal ) da
3- Cgpﬁg&yﬁgte(%?aﬂ ab'c “t%oe[¥2 rlocﬁargl égh Ig?eé%ldlu% éh'}\z‘)l #-YD-1H-
1%dazeleOB-cd;Bbk«ﬁan(eBLmethRmbnzemmfomez 369 (MH+l).
Exanmple 9: (3 )-1-Azabicycl o[ 2.2.21oct - 3-yl
S-Ctetrahydro® Hpyran®-yO | Hindazol e- 3-carboxyl at e
hydr of or mat e. Prepared by Procedure A in 10%yi el d.
LM (EI) tR2.8 min, mz 3 8 M+l ). Exanple 10: (3
) -1 - Azabi cycl o[ -2. 2. 2] oct - 3- W8> 3, 6- di hydrs
H pyran-4-yl)-1 Hi ndazol &y_35cat boxy,Jif or mat e.
Prepared by Procedure A inf/%yield 1§ M7(E) tR 4.3
mn, mz 354 (M+)S Ex N11: (3 0
) -1 -Azabi cycl o] . I 6-(tetrahydro-2
H-pyran- 4-yl ) -1 Hi Ndaz é car boxyl at e hydr of or mat e.
Prepared by Procedure Ain 8%yield. LC'M (EI) tR 3.0
mn, mz 356 (Mr+l). Representative Procedure

PPepettd oy PBOgsrlaeiBinst%a yistst MMS)GEI)e@He&mmm%%M +1).

usi ng tosyl chlorlde (or oxaIyI chl oride) activation.

| Ei?z 1I A?%@Wﬁf &it% él 06(5-Tiethyl-1,3-thiazol-2-yl)-1H-

uoro oxy
carcbauly+3a¢aafbb€ylﬂ'baI4uan@slh|eﬁwyekulﬁmlaw| de (O. 16 nmol )
was added to a 0 OC solution of 6-
(trifluoronmethoxy)-1 Hindazol e-3-carboxylic acid -
(0.81 mmol ) in pyridine (5. O(N . ‘
(3.95)-Quinuclidin-3-ol (0.8 ) was added and the-
reaction mxture was allowed"tlo"warmto rt. The

reaction mxture was malcn ion for 16 was
flltered and " HO
. : _S

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-

indazole-3-carboxylate 4-methylbenzenesulfonate.

-
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concentrated. The residue was redissolved in nmethano
and | oaded on a 5 g SCX colum. The col umm was washed
wowvdok/oemphanol and the product was el uted w t hPCT/US2005/046256
met hanol / di net hyl et hyl am ne (9/1) and concentrat ed.
The residue was purified by preparative HPLC to
produce the desired product in 16%yield. Note: this
procedure works -equally well when /7-tol uenesul f onyl
chloride is replaced with oxalyl chloride. 1H NWR
(CDA 3) d 8.52 (s, J 8.9, 1 H, 7.49
(s, 1 H, 7.09 (d,
3.72-3.29 (m 6 H),
2.06-1.88 (m 3 H); v :
(M++l). Exanple 13: -Azablcyclo[:
5-(trifl uoronet hoxy) - Ldazol e-13. ca
Prepared by Procedure N -
mn, mz 356 (M+1).Exanple 14:
(3S) - - Azabi cycl o[27R. 2] oct - 3-yl - net hoxy- |
H- i ndazol eO car bo @te. Prepared by Procedure Bin 1%
yield. LM (EI) tR 2.5 min, mz 302 (M+l). Exanple
15: (3S)-1I-Azabicyclo[2.2.2]oct-3-yl 5-nmethoxy-|I
H i ndazol e- 3- car boxyl ate. Prepared by Procedure B in
" 2%repiarddthy Prédelitre(FEin) 0.39R y2eld DTMS (B 302 miitvbmk 369 (M +1)
- Exanpl e 16 (SS)-I-AzablcycIo[Z 2. 2] oct-3-yl

pRspabit B PSR G EENBYER) Beigiyiores

MchArbotyate3o5 ( M+l ) . Exanpl e 17.

(35) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yl
5-(5-methyl -1, 3-thiazol-2-yl)-I H ndazol e-
3-carboxyl ate 4-nethyl benzenesul forfgte. Prepared by
Procedure B in 4%vyield. LM (Er“R 4.8 nin, mz
369 (M++l). Exanpl e 18: | R\
(35)-1-Azabicyclo[2.2.2]oct-3yl § H
5-(4-methyl -1, 3-thiazol -2-yl)-IYH ndazol e-

3-car boxyl ate 4-net hyl benzenesukf onate. Prepared by
Procedure B in 4%vyield. L (@i) tR4.8 mn, mz
369 (M++l). Exanple 19: S .

5 (39)-1-Azabicyclo[ 2. 2. 2] e -3-Yl

. 6-(5-nethyl-1,3-thiazol-2-yl)-I H ndazol e-

3-carboxyl ate 4-nethyl benzenesul f onat e
Prepared by Procedure B in 24% yield. LC/MS (EI) #z 4 3 min, m/z 319 (M'+1).

Example 22: 1-azabicyélo{2.2.2]0ct-3-yl 5-methoxy-1H-indazole-3-carboxylate
hydroformate ~

0O o)
HSC\O N N ?I\
/
N OH
H

10  Prepared by Procedure B in 8% yield. LC/MS (EI) tz 2.9 min, m/z 302 (M"+1).
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Prepared by Procedure Bin 2%yield. LCOM (ElI) tR 4.8
mn, mz 369 (Mt+l). Exanple 20:

w@ 0&pedosAzabi cycl of 2. 2. 2] oct - 3-yl PCT/US2005/046256

10

6- (4-methyl -1, 3-thiazol-2-yl)-I Hi ndazol e-

3-carboxyl ate 4-net hyl benzenesul f onat e. Prepared by
Procedure Bin 0.3%yield. LM (ElI) tR4.8 min, nlz
369 (I\/Hr+l) Exarrpl e 21:

(% I Cy %@P"h]y Bgz%/?ct éafll bogflﬂéo(xé/ -1,2-benzisothiazole-3-
PF%r aﬂé‘a}leo‘vder@E@aEﬁe Bin 24%yield. LM (EI) tR

4.3 mn, mz 319 (Mt+l). Exanple 22;

| - azabi cycl o[ 2. 2. 2] oct - 3-yl N

5- met hoxy- | H i ndazol e- 3- car boxyl dr of or mat e

Prepared by Procedure B in 8°@y| el:d. 4LOMS (EI) tR 2.9

mn, mz 302 (M+l).Exanple 2 o :
(38)-I -azabi cycl o[ 2. 2. 2] oct - 3-yl
6- et hoxy-1, 2- benzi sot hi azol ¢ SRI boxylcat e
hydr of ormat e Prepared by Pur/e B i n)138% vyi el d.
LC/MS (EI) tR 4.7 min, mz 3333 (M+ )HOExanpl e 24:
(3R) -1 -azabi cycl o] 2. 2. 2/]~oot 3-yl

5- met hoxy- | H-i ndazol B:3- car boxyl at e hydr of or mat e
Prepared by Procedure Bin 11%vyield LCM (El) tR

‘( F?seﬁ?reij bé? KN g%f& ?@850 &TIEX i@\d&(ﬁﬁ tg 4.7 min, m/z 333 (M'"+1).

6- met hoxy-1 H-i ndazol e- 3- car boxyl at e hydr of or mate
PEQMbEdZQV(SRD-QC;Q@UIC?CIB[ZLZ’JZ]B%—}WBBdneth@iWH—I(xEﬂézdd%Qaﬁ)oxylate
Mhfdrofdrmat®2 ( M+l ). Exanple 26:
((3R)-1-azabicycl o[ 2. 2. 2] oct - 3-yl
7- met hoxy- | H i ndazol e- 3- car boxyl at '
hydr of or mat ePr epar ed .by Procedure
(El) tR 2.9 min, mz 302 ( O=Exa
(3R)-1-azabi cycl o[ 2. 2. 2] oct - 3 yl A
6- (di fl uoromet hoxy) -1 Hi nga NS- car boyyl ate
hydr of or mat e Pr epar ed ,®y# edire B in B%yield.
LC/ M5 (El) tR 4.7 il nf 38 N M+l ) .HO

9% vyield. LCO M
le 27:

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
hydroformate :

HyC~g

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

57



Exanpl e 28: (3R)-I-azabicycl o[ 2. 2. 2] oct - 3-yI

5-(trifluoronethoxy)-IHindazol e-3- carboxyl ate
waz@paewe by Procedure B in 3%yield LCONM (BQT/URES/@6256

mn, mz 356 (M++l). Exanple 29:

((3R)-1-azabicycl ol 2. 2. 2] oct - 3-yl

6-(trifluoronethoxy)-IHindazol e-3- carboxyl ate

hydr of or mat ePr epared by Procedure B in 12%yi el d.

LCMS (EI) tR 4.9 min, mz 356 (M++l).- Exanple 30:

(3R)-I -azabi cycl o[ 2: 2. 2] oct - 3-ylI

7-(trifluoronethoxy)-IH 7ipdazol car boxyl ate

hydr of or mat e -Pr epar ed by Pboceg in 3%yield.

LCMS (EI) tR4.8 min, mz 3%6 (Mr4y). . Exanple 31:

(3R) - I -azabi cycl o[ 2. 2. 2] oct - S y

5-(4-nethyl -1, 3-thiazol - ) fNHlndaz | e-

3- car boxyl at e hydr of or ng - &pared by Procedure B in

2%vyield. LCM (EI) tRZFQG nin, nip~ 369 (MH+l).

Exanpl e 32: (3R)-1-azabicyel o[ 2. 2. 2| oct - 3-yI

5-(5-nethyl -1, 3-t hi azol Hg&'yl ) -1 Hi ndazol e-

3-carboxyl at e hydr of or mat ePrepared by Procedure B in

2%vyield. LC/MS (EI) tR 4.8 min, mz 369 (M-+l).

Erseppled b3 BrocediRe H ind2ajickly chﬁ[/MSZEZX tp @t9- Biny pn/z 302 (M™+1).-

6- (4-net hyl -1, 3-thiazol -2-yl)-I H ndazol e-

L

f"%‘ teqy azab| cycl o[ 2. 2. 2] oct - 3-yl

6 (5-nmethyl-1,3-thiazol-2-yl)-1H nda

3- carboxyl at e hydrof ornmate Prepare

1%yield. LM (EI) tR 4.9 mn,
o (Mt+l) . Exanpl e 35: (3R)-I-azabi

5- (3, 6-di hydr o- 2H pyr an- 4- yI)-I
palf‘bd by @Procedure B in
2% vyield. LM (EI') tR 3. ,Nm% 4 (M)
Representative Procedule @ Pr odédur'e” C provi des a
nmet hod for am de for i §h usi ng HATU acti vati on.

| e-
Procedure B in

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

- Example 28: (3R)-1l-azabicyclof2.2.2]oct-3-yl 5-(triﬂuoromethoxy)—lH—indazole-3-
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 :



Exanpl e 36:

i V-(Il-Azabicyclo[2.2.2]oct-3-ylnmethyl)-5-trifluoroneth
W®0p6/069897 ndazol e- 3- car boxam de hydr of or mat e. PADUS2005/046256

solution of 5-(trifluoronethoxy)-I

H i ndazol e- 3-carboxylic acid (0.40 nol) in

tetrahydrofuran (5.0 nL) and N, N-di net hyl f or mam de

(5.0 nL) was added 1-(1- :

azabi cycl o[ 2. 2. 2] oct - 3-yl ) met hanam ne di hydrochl ori de

(0.40 mol ) and HATU (0.40 mmol ). ,

, VV-Di i sopropyl et hyl am ne (10.0 nmo N-was added and

the reaction m xture was mai npai nedl 16 h. The
[ ' 60 0 fior 1 h, and was
filtered and concentrated. The Aesidue was redi ssol ved
i n met hanol and | oaded on g ?QSK colgim. The col um
was washed wi th nethangl an *—Nprodugk was el ut ed
wi t h et hanol / di met hyf-ef.h i ne (9/&@ and
concentrated. The resifdue was purified by preparative
HPLC to produce the desired product in 2096yie|d 1H
NVR (CDCl 3) d 8.47 (s, 1 8. 10 &s IH), 7.67 =
9P1epan@drhy Pracedare(Bin 12%yigldl LCIMS) (El3r @3- 13111521/2( 3ﬁ6 (M +1).
H,3.48-3.23 (m 4 H), 3.08-3.01 (m 1 H), 2.66-2:44

( Byahpid . 02- R)4: b{cglﬁg ﬁéoc:% %{f‘ ﬁgﬁﬁu&mmé‘thb‘!} - Hoindazole-3-
2 DL R ¥
( ME+) DN (I-Azablcyclo
A.IIoct-S—yInethyC> -met hoxy-|1 H-imdazol e- Scar boxam de
hydr of ormate. Prepared by Proced i in 20% vyi el d.
LCMS (EI) tR 2.5 min, mMz 315 dN . Exanpl e 38:
[3H M.A binding Materials: Rat BraHn: Pel-Freez
Bi ol ogi cal s, CAT No. 56004-2 ®rotease inhibitor
cocktail tablet: Roche, NoN 1697498 Menbr ane
preparation: Rat brains ; ol ( v) of ice-cold
0.32 M sucrose with proteage inhi ors (one tabl et
per 50 m,) were honogenizesd with a polytron for 10
sec at setting 11, theniz _
5 F

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

Example 31:° (3R)-1-azabicyclo[2.2.2]0cf-3-yl 5-(4-methyl-1,3-thiazol-2-yl)-1H-
indazole-3-carboxylate hydroformate

0.0
5 H

g o

v/, /

H,C™ N N

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-yl)-1H-
indazole-3-carboxylate hydroformate
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centrifuged 10 mn at 1000 g, 4 0C. The supernat ant
was centrifuged again for 20 mn at 20,000 g, 4 0OC

wabmepedobret s were resuspended in bindi ng buffepC/2OD0FM6256

10

TRIS-HO, 20 mM HEPES, pH 7.5, 144 mM Nad, 1.5 mM
KO, 1InM MgS™4, 2 mM Cad 2, 0.1% (w v) BSA) and stored
menbrane prep at -80 OC. For saturation assay, the 200
m assay mixture in binding buffer contains 200 ng of
menbrane protein, 0.2 to 44 nMof [3H MA. The
nonspeci fi ¢ bi nding was defi ned using nv MLA.
Conpetition assay was carried out w nM [ 3H MA
and adesirabl e range of conpoupds. oIl say m xture
was incubated at 22,08C for 2 hou¥s, themn harvested
with GF/B filter présgaked with O 3% PEl in binding
buffer using Tontec harve @ heNfilterowas washed

three tinme wth bindi ngnbuf had t he ragii oactivity
was counted with Trilux. Bindrhg HffiniHd es for the
preferred conpounds of the invention are 1 nMto 10

especial | y 250. tqg, 8 T recedi.n ‘
B fRBBE st et B O M EDE AR B AR
the generically or specifically described reactants
aRdampleopas:at (3R)-andiityichfiz2Afoct-Biyd | 6r@ntetlon-1{Bthiazol-2-yl)-1H-
t hekeoleSedrbéxyldte hpdagadhitg exanpl es. Wiile the
i nvention has been illustrated with nespect to the
production and of particul ar conpou , It is apparent
that variations and nodifications ¢f e invention can
Q, SN Tit or scope of
the invention.W Claim1. A cornpoun Hecor di ng to
Formula |- : wherein X1 to f Neach, i ndependent |y,
N or CR1, wherein at nost of/ X1 to X4 is N, Bis
(O -0 or -C(O) -NH CH2-; N o
' J

S
HO

D

~ 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]oct-3-yl  6-(5-methyl-1,3-thiazol-2-yl)-1H-
indazole-3-carboxylate hydroformate - .

S
H3C/<\/\N

Prepared by Procedure B in 1% yield. LC/MS (EI) t 4.9 min, m/z 369 (M'+1).
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YisO S or N\H RLis H G -4-alkyl, or
C2- 4- al kenyl, which, in each case is unsubstituted or

waashedat ed one or nore tinmes by F, O, Br, |PCTING2005/046256

5

10

15

C3_8-cycl oal kyl, or

OR2, NR3R4, SH, SR3, SOR3, C3.8-cycloal kyl, SO2R3,
SO2NR3R4, Ar, Het, or conbinations thereof,

C2- 4-al kynyl which is unsubstituted or substituted one

or nore tinmes by F, C, Br, 1, CN, OR2, NR3R4, SH, ‘

SRt 5. AR P8 SRR o ampypags v
wifidazole3-¢a: %@Heth@’fié?fo’éma@ubst ituted one or nore

times by F, A, Br, I, CN, OR2, NR3R4/\ SH, SR3, SOR3,
SO?R3, SO2NR3R4, Ar, Het, or conbi natNswns thereof,

Ar, Het, hal ogen, CN, NO2, NR3 4, SO2R4,
SC2NR3R4, NR3SO2R4, CONR3R4, CSNR3RA4, 4, NR3CORM4,
NR3CSR4, NR3CONR3R4, MNR3CSNR3R4 NR3COOR NR3CSOR4,

OCONR3R4, or OCSNR3R4: R SR ON 6- alk)

g 3 | al kyds mhich, in
each case, is: unsubstltute 5¢ sUbstituted one or nore
by P, C, Br, I, CN, OH, alkoxy having 1 to 4 carbon

o sln TS %lf?’ e du

are each |ndependently
Representative Procedure C.

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

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

3-carboxamide hydroformate.

FJ% \;\1
N
H

- To a solution of 5-(triﬂu0r0methdf(y)-1H—indazolé-3-carboxy]ic acid (0.40 mmol)
in tetrahydfofuran (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
filtered and concentrated. The residue was redissolved in methanol and loaded ona 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, J = 9.1, 1 H), 3.63-3.52 (m, 3 H),
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H, G -6-alkyl or C3.6-al kenyl, which, in each case, is
unsubstituted or substituted one or nore tines by F,

w@kgo6B69091 , CN, al koxy having 1 to 6 carbon atBemEUS2005/046256

10

15

20

nonoal kyl am no having 1 to 6 carbon atons,

di al kyl am no wherein each al kyl group has 1 to 6
carbon atons, C3-8-cycloal kyl, Ar, Het, or

conbi nati ons thereof, C3 6-al kynyl which is

B ) R LOHED PPl TEEE LT, P 21420
NPRORAIKYS 86T RS (RAY !H')QL@/MSJ(BiLﬁIMJ&Eh, A/OBE) (M'+1).

di'al kyl’am no wherei n each al group has 1 to 6
carbon atons, C3-8-cycloa

| oal kyl, Si (G .6-alkyl)3, Ar, .
Hixample ¢ oA nafvrﬂhéli'tbl*l‘éﬁ“@d,z'-z@? =yé?‘61h<¥9r%291et%ﬂ‘i”tlﬁ'f“éiazo‘e'3‘
u I tituted one or nore ti by F,
GQ?@%%?J%QQI‘E%% having 1 to 6 (:argonI g‘tegrrs?/

nonoal kyl am no having 1 to 6 carbon atons,

di al kyl am no wherein each al kyl grgyp has 1 to 6
carbon atonms, C3-8-cycloal kyl, Ar NHet, or

combi nati ons thereof, C -10-cy al kyl which is
unsubstituted or substituted i heHcycl oal kyl portion
one or nore times by F, A, Br, |, CN afkoxy having 1
to 6 carbon atons, nonoalkylanino havigg 1 to 6 carbon
atons, dial kyl am no whe‘alb ch al kyl group has 1 to
6 carbon atoms, C3.8- cyetdalikyl, Ax, Het, or

conbi nati ons thereof,™@nd/or substituted in the alkyl
portion one or nore tines by one or nore tines by F,

BRI rd e i e § VD Gt Rain B2 hs vt
di al kyl am no wherein each alkyl group has 1 to 6

C FaaiplasNEH] MEA®ikdisg oal Kyl , Ar, Het, or
conbi nati ons,

Materials:
Rat Brain: Pel-Freez Biologicals, CAT No. 56004-2

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
20,000 g, 4 ‘;C. The pellets were resuépended in binding buffer (200 mM TRIS-HCI, 20
: mM HEPES, pH 7.5, 144 mM NaCl, 1.5 mM KCI, 1 mM MgSOs, 2 mM CaCl,, 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
using 1 uM MLA. Competition assay was carried out with 2 nM [*H] MLA and a -
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Ar, or Het; is an aryl group containing 6 to 10 carbon
atons which i s unsubstituted or substituted one or

wore/06%0es by al kyl having 1 to 8 C carbon atBrmUS2005/046256

al kenyl having 2 to 8 carbon atons, al kynyl having 2

to 8 carbon atons, cycloal kyl having 3 to 8 carbon

atons, cycl oal kyl al kyl having 4 to 10 car bon at ons,

al koxy having 1 to 8 carbon atons, hal ogen, am no,

cy hydr oxy!l I trO, | ogenat ed al kyl Vi Bgod .t

> B RO rbE TS SRR T it B pours

at thers harhgsehidoxiytaGEAB fila\presgakied twath30. 8%rHEIin Bin@ing buffer using Tomtec
hydr oxyal ko having .2 to 8 carbon atons, al kenyloxy . .
2RSS 108 Bt AbBRtER e OOk I R G-oevity was

8 &ankawidlmsyx, di al kyl am no wherein the al kyl :
portions each have 1 to 8 carbon atons, ,

cycl oal kyl am no wherein the cycl oal kyl portion has 3

S to 7 cdiBding affinities for the preferreg compournds of the invention are 1 nM to 10

10

uM, especially 250 nM to 8 pM.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operatihg cohditipns of this

invention for those used in the preceding examples.

While the invention has been illustrated with respect to the production and of

particular compounds, it is apparent that variations and modifications of the invention can

be made without departing from the spirit or scope of the invention.
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atons, cycl oal kyl al kyl am no wherein the
cycl oal kyl al kyl portion has 4 to 8 carbon atons,

W@ 20060059097 al koxycar bonyl , al kyl am nocar bonyl , PCT/US2005/046256
acyl am do, acyloxy, alkylthio having 1 to 8 carbon
atons, al kyl sul phinyl having 1 to 8 carbon atons,
al kyl sul phonyl having 1 to 8 carbon atons, sulfo,
sul fonyl am no, aryl containing 6 to 10 carbon atons
which is unsubstituted or substituted one or nore

1y hal ogen, al kyl having 1 to 8 carbon atons,
hal ogenat ed al kyl having 1 to 8 carbon atons, al koxy
havi ng 1 tf cdmpaiddoRcatidgse Famulol: nonoal kyl ami no
wherein the al kyl portion has 1 to 8 carbon atons,
di al kyl am no wherein the al kyl portions each have 1 to
8 carbon atons, cyano, hydroxy, mtro, oxo or
t hi o, heterocyclic group which isnfully saturated,
partially saturated or fully upsajuyated, having 5 to
10 ring atons in which at | ng atomis a N, O
or S atom which |s-t ituted or substituted one
or nore tines by hil ogdn, al kyl having 1 to 8 carbon
at ons, hal ogenat ed~al k paving 1 to 8 carbon atons,
al koxy having 1 to 4Xcarbon atons, am no()

wherein

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

N;
B is -C(0)-O- or -C(0)-NH-CH;-;
Y is O, S, or NH;
R'  isH,

Cis-alkyl, or C,4-alkenyl, which, in each case is unsubstituted or
substituted one or more times by F, Cl, Br, I, CN, OR?, NR3R4, SH, SR3,
SOR’, Cis-cycloalkyl, SO,R’, 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?, C; 5-cycloalkyl, SO,R?,
SO,NR’RY, Si(C).¢-alkyl)s, Ar, Het, or combinations,

Cis-alkoxy which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR? NR’RY, SH, SR® SOR’, Cjs-cycloalkyl, SO,R’,
SO,NR’RY, Ar, Het, or combinations thereof,

Ar,
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nonoal kyl am no wherein the al kyl portion has 1 to 8
carbon atons, dial kylam no wherein the al kyl portions

we@2mh/obmye 1 to 8 carbon atonms, cyano, hydr oxyPCTIU$2005/046256

10

15

20

25

0ox0 or thio, or conbinations thereof; and Het is a
heterocyclic group which is fully saturated, partially
saturated or fully unsaturated, having 5 to 10 ring
atons in which at least 1 ring atomis a N, Oor S
atom which_js unsubstituted or substituted one or
nore tinmes 5§@alkyl-having 1 to 8 carbon atons,

al kenyl having 2 to 8 carbon atons, al kynyl having 2
to 8 carbonhalbgers, cycl oal kyl having 3 to 8 carbon

atons, cycl oal kyl al kyl having 4 to 10 carbon atons,

o Koxy vt g g0\ RBACHOR OB S0 (88 conne

8 cgr bon at @mﬁsgalmﬁmlwﬁwmww, NB EONR’R®, NR’CSNR’RY,
carbon atons rgxya aving [ to 8 carbon -
atonB,hydro%§§p¥6¥§’ﬁgv¢%§R2CKE) Bar HPCARBIR ;

al kenyl oxy having 3 to 8 carbon atons, nonoal kyl am no

- having gt to;8ycarbon atons,

Cl-é—alkyl, C,.g-cycloalkyl, or C4.3-cycloalkylalkyl, which, in each case, is
Aun.sub‘stitulted or substituted one or more by F, Cl, Br,lI,_CN, OH, alkoxy
having I to 4 carbon atoms, NR’R*, SH, SR?, SOR’, C; s-cycloalkyl,
SO,R? , SO,NR’R?, Ar, Het, or combinations ther’elof;

R? and R* are each independently
H,

Ci¢-alkyl or C;¢-alkenyl, 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, Css-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, mdnoalkylamino having

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

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

thereof,

C,.5-cycloalkyl which is unsubstituted or substituted 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, Cs.g-cycloalkyl, Ar, Het, or combinations thereof,
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di al kyl am no wherein the al kyl portions each have 1 to
8 carbon atons, cycl oal kyl am no wherein the cycl oal kyl
w@enbioemohas 3 to 7 carbon atomns, cycl oal kyl al kRgT/a81008046256

wherein the cycl oal kyl al kyl portion has 4 to 8 C

atons, carboxy, al koxycarbonyl, alkylam nocarbonyl,
acyl am do, acyloxy, alkylthio having 1 to 8 carbon

atons, al kyl sul phinyl having 1 to 8 carbon atons,

al kyl sul phonyl having 1 to 8 carbon atons, sulfo,

sul fonyl am no, aryl containing 6 to 10 carbon atons

whi ch is unsubstituted or substituted one or nore

times by halpgesicloalkyaikydamiongs dnsubstBute@bbaibsttti@dsin the
hal ogenat ed al kyl having 1 to 8 carbon_ atons, al koxy .
having 1 t oyl eaArten Sre Of mATerEneshyToAllkEA hfiMhglkoxy having 1

wherein the, \,\,E*me%ﬁl%{gﬁbg{%ag?ﬂmﬁl% Bavii P%%@a&l?d?ﬁatoms,

di al kyl am no ereint portions each have 1 to
5 8 carbon at diukylamyiam@heteinchacx glkylngroumphasdxto 6avarttoniaitams, Cs.s-

heterocycl ?y(gcga%ﬁ, X‘J"‘] k—I%E oir g’or}clgilnlit}/on‘;’ ?ﬁelflgo?,t a%(a/or R&s ilu‘%d i the

saturated o
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.

10 ' g-cycloalkyl, Ar, Het, or combinations,
Ar, or .
Het;

Ar is 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 haviﬁg 2 to § carbon atoms,
alkynyl having 2 to § 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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fully unsaturated, having 5 to 10 ring atons in which
at least 1 ring atomis a N, Oor S atom which is

waoz®eabeindt ut ed or substituted one or noreti MesPERUS2005/046256

10
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20

25

hal ogen, al kyl having 1 to 8 carbon atons, hal ogenated
al kyl having 1 to 8 carbon atons, al koxy having 1 to 4
carbon atons, am no, nonoal kyl am no wherein the al kyl
portion has 1 to 8 carbon atons, dialkylanino wherei n -
t he al kyl portion each to 8 on tons

cyano, hydroxy, greaate%ag‘”byrhatvm" | to Ca& Ma%ti ons
thereof; or a p rmce cal ce table salt or

sol vat e t her eof, (Sllroxé’a@%‘ n(gylotf’% Etf?élraﬁ%{e%utl cal ly
accept abl e sal t er eoﬁ(%ywlng%un gcor ding to

claiml1, vvherel H3, or

C3Hs, which in each |tuted or

substituted one agg ‘Wg‘?‘é%f’}’lﬂ%g bo omg ) oN

OR2, NR3R4, SH, SR3, .S SO?2R3,
SO2NR3RE, Ar, HeTOndgky, ?gﬁ%‘? %Vm%ﬁ}s/ %F{“r%’ el}o/?tbmézH or

C3H3, V\,hlchlnec case unsubsti.t ut.ed or

substituted one llﬂﬁ%fnén %é%ln%h yl@D mogs eaﬁhhaﬁ\ll fo 8 carbon

OR2, NR3R4, 295 SR3, SOR3, C3-8 - cycloal kyl, SO2R3,

tS %rN ngR D s E{%M@%O‘g ére%ﬁﬁézcycmﬁgﬁp?%%tgg %16 7 carbon

case i s uns‘i‘}B@?’l tuted or substituted one or nore tines.

by F, d, Br, NR3R4, SH, . SR3 .
C3- 8- cycl oaék%/rla Cyggﬁﬂg pgf rejgy the pygloa alkyl portion has 4 to
conbi nat.i on X dHS: Ar

carboxy,

alkoxycarbonyl,

alkylaminocarbonyl,

acylamido,

acyloxy,

a\llkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms,
'alkylsulphonyl having 1 to § carbon atoms,
sulfo,

sulfonyiamino,

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 § 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,
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Het, F, G, Br, I, CN, N2, NR3R4, SR4, SOR4, SO2R4,
SO2NR3R4, NR3SO2R4, CONR3R4, CSNR3R4, COOR4, NR3COR4,

WORBEBRE097 NRSCONR3R4, NR3CSNR3R4, NR3COOR4, NRBCBURMNS/046256
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OCONR3R4, or OCSNR3R4; R2 is H CH3, C Hs, CF3,

cycl opropyl, cyclobutyl, cyclopentyl,

cycl opentyl net hyl, or cycl opropyl nethyl, which, in
each case, is unsubstituted or substituted one or nore

by F, d, Br, I, CN, O, al havi l1to 4 ca

at oms, NR3R4, Sl—hetgF@ChS%‘p chgls é‘&lgﬁﬁ‘%fﬁfﬂi pagﬁyhﬁgmated or
SOZNR3R4, 11 'ﬁ%atu@fed%ﬁ&' 19Nt ER whibiBataedt Réing atom
are each in endent | , CF3, C2H3, or

C3Hs, whi chijs a N, @ach atpa"s avhighsis Hﬂ%\?ﬁiﬁﬂieﬁl@f agbsguted one or more
substltuted one, o ,

al koxy havi Hﬁ“eib Balggca?lg{élnlmglt gﬁstg Srﬁ%%) 3§ 4 halg%nated alkyl
havi ng 1 tohéviegal bohcabansomsliatioxy havingd tw\,h ear(bpm aashamino,

0T D L SR RO % A s

in each cas @1alk§léﬂrﬂﬁé‘%€ﬂefntth§ﬁil I portidtené e 1Q8@ cafbon atoms,
nore tines Br, | , al koxy having 1 to 6

car bon atonﬁymxnﬁwﬁﬂmwn@®1W@“ﬁémpﬂ§ 1 to 6 carbon
atoms, dial kyl am no wherein each al kyl group has 1 to
6 carbon atoms, (3.876%6kaRtdeylandS (G -6-al kyl)3, Ar,
Het, or conbi nat | ons t her eof cyclopropyl cyclobutyl
or cyclopentyl which in each case is unsubstitute

or
subst i tHet ed isonketapcyishe group whach firly seyurates, paqtlallmturated or fully -

al koxy unsaturated, having 5 to 10 ring atoms in which at least 1 ring atomis a N,

O or S atom, which is unsubstituted or substituted one or more times by

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,
A 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,
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having 1 to 6 carbon atons, nonoal kyl am no having 1 to
6 carbon atons, dial kylam no wherein each al kyl group

whamededne7 6 car bon atoms, C3.8- cycloal kyl, ArPCHES2008046256

conbi nati ons thereof, cyclopentyl nethyl or

cycl opropyl methyl, which in each case i s unsubstituted
or substituted in the cycl oal kyl portion one or nore
times by F, d, Br, I, CN alkoxy having 1 to 6 carbon

at ons, nonoal kyl nlno Qg lto gﬁﬁﬁﬁpon at ons,
di al kyl ani no wher ARy {ne e R2M0% 6 car bon
atons, C3.8-cycl

) . nbi nat
‘thereof, and/or %ﬁﬁ& OE‘%ﬁ'PA%"dnﬁt% %%arg‘?‘%’}f’rlnggrlt ?gﬁ one

or nore tinmes by on nore ti

CN, al koxy havi ndn%lof]g(y@”i%(}}B%’Hlba’f@?%carm%‘ﬁf‘%yl am no

h 1to 6 t d wh

o kyl gt oup bas. £ ER AR %@fy?@%gn%%ﬁbm o'8 carbon
is

Ar, Het, or ¥YHbinations thereof, Ar, or

phenyl, napthyl or biphenyl, whi.ch in ea h case | »
unsubstituted or ¥ﬂB§F??ﬁ¥5ﬂm5ﬁ%ngF‘ﬁﬁ@éiylWﬁgm% 5 3 to 7 carbon
hal ogen, aIK?Vn%aV|ng 1 to 8 carbon atomns, hydroxy,

al koxy having 1 to rbon ato nitro,
omoal ko e oo v e RS et Ehisr B hd ety gortion has 4 to

“wherein the ¥ R¥PMSportions each have 1 to 8 C atons,

10

15 .

20

25

hydr oxyal kyl having 1 to 8 carbon atons, hydroxyalkoxy
having 1 to 8 cafﬁ%ﬂxétons car boxy, cyano,

al koxycar bonyl 2 } ar bon atons, al kylthio having 1
to 8 carbon atonﬁkDéY Q%h phi ny! haV|ng 1to 8 C
atons, al kyl sul ph % having 1 to 8 carbon atons,
phenoxy, acetoxy,&ﬁ nHﬁﬁﬁ#Wgﬂrons t hereof ; and

acylamido,

acyléxy,

alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8v carbon atoms,
alkylsulphonyl having 1 to 8 carbon atoms,
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 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

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 i

i1s a N, O or S atom, which is unsubstituted or substituted one or more
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Het is furyl, thienyl, bithienyl, benzylprazolyl,

thiazolyl, imdazolyl, nethylimdazolyl, pyrrolidinyl,
wornphedopnyl , thi onor phol i nyl, di hydropyranyl , POF/US2005/046256

t et rahydropyranyl, which in each case is unsubstituted

or substituted one or nore tinmes by hal ogen, alkyl

having 1 to 8 carbon atons, hydroxy, al koxy having 1

to 8 carbon atons, nitro, amno, nonoal kyl am no having

1 to 8 carban a v 0 erein the al kyl

portions eagﬁwﬁg¥gﬁig?ogkyégyﬂeﬂt8 dﬁgmnﬁVH?%Qaﬁg%ﬁwdamyl

having 1t opgigal mmcabm@mhmmoqymhkgwo ha¥ibB8 atbrds Camino,

8 C atons, carboxy, cyano, al koxycarbon to 9

carbon at onsongdlkylpmmiovheER H§ aM 601810?%%&9 Seasban atoms,
al kyl sul phi H%}kyﬂﬁﬁéh@g'hgrehoch@alﬁﬂr Worgte%ﬂshave 1 to 8 carbon atoms,

al kyl sul phon 'ng 1 to carbon atons, phenoxy,
5 acetoxy, or cyanntinydadxyormgotch@rcg@lﬁlpsor cAmbmaponﬁrﬁdereof or
according to claim1, wherein said conmpound is of

formul a adlytRalf h&rcgaglﬁgg ltccﬁlslfap(/a%(iﬁeer%fa Qr a o‘?\%l e%?f;)ar

‘ solvatep#%ereo maceutl ca
a©hﬁnmatha$ﬁhkemhﬁéeﬂfmm4M?A conpound according to
claim1, wherein said conmpound is of fornmula IB: or a

phar mageut i I e bl |t or, solvate thereof,
or a sgivat 6W¥Q (%%ngggj?l 21y VBEEEnt abl e sal t
thereof. 5. A compound according to claim1, wherein

X1 is BH 6isH coppound according to claim1, wherein
X2 issCHor CRL in which RL is Het, Cr-al koxy, or

substituted. g - 4-al koxy. 7. A d.according to , . |
10 ¢ aim i, V\:hgﬁé’i éZP% rd %ﬂ-}lﬁof’r 8%5%‘%“(%?1 it 2 Cals%,% unsubstituted or
thi azol yl, @albktytuted s tor mteedmbéﬂbﬁzptwlar,. I, CN, OR? NR’R* SH, SR’
tetrahydropgrapy di hydr op % - OCH3, - OCF3 o
Ci.g- cycloalkyl, OzR SOzNRR, Ar, Het, or combinations

thereof,

C;H or C3Hj3, 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?, Cy.4-
cycloalkyl, SO;R?, SO;NR’R, Si(C.¢-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’, Cys-cycloalkyl, SO;R’, SO,NR’R®, Ar, Het, or combinations
thereof, '

Ar,
Het,

F, Cl, Br, I, 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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or OCHF2.8. A conpound according to claim1, wherein
X3 is CHor CRL in which RL is Het, G -4-al koxy, or

waabshedat ed C -al koxy. 9. A conmpound accor di NBCT/US2005/046256

10

15

20

25

claim1, wherein X3 is CHor CRL in which RL is

thi azolyl, al kyl substituted thiazolyl,

t et rahydr opyranyl, dihydropyranyl, -OCH3, -OCF3 or
OCHF2. 10. A conpound according to claim1, wherein X4
is CH $$ dﬁn which RL is substituted or

unsubsty t ut &G - 4- al koxy. 11. A conpound according to
claim1, wherein X4 is CHor CRL in which RL is -QOCF3

or OCHF2. 1ZH;/CARNPBYogtleeomi diyoipbliyl, clelopantyl, eyempentylmethyl,
X1 to X4 are each .S not H.
conpound ac ebqyg}o,%ogyganh)gR%ﬂnf ‘V\ﬁ%ﬁg’e‘iaﬁe ﬂ‘gﬁﬂb%ﬁmﬁ‘f@r substituted

each CH 14one%rq95@°ayr1rdctag;01r @wmﬁ Qlk‘ékihmlﬁg 1 VO E&bBN atoms,
X2|sCR1vvnerelnR15 nat 4,are

each CH. 15NRARc§hb§Bnc$%CGsﬁFWaﬂ1@’103%Rm &%Nl{/g\ﬁerfbﬁ Hlet, or

Rl is thiaz I bstituted thiazolyl,
t et rahydr op§$r‘§$119?t?° ylker%?opyr anyl, -QOCHS, CI:FS or

OCHF2. 16. A conpound according to claim11, wherein X3

i s CR1Riamd Bf areRachi isdepstdeadtlyand X1, X2, and X4 are

each CH. 17. A conpound accor.di ng tAo clai m 16, wherein

R1 s thiazglyl, alkyl substituted thiazolyl,

t et rahydr opyranyl, di hydropyranyl, -OCH3, -OCF3 or

OCHF2. 18. A conpound according to claim1l1l, wherein X4

i s CR1L wher €Hs, GH;sj GFxn6tHiHor Exfdh, XhjchXi2, eacinchsx3s amsabstituted or

each CH 19. ound _accor di.n | wher.ei

X4 is CH or %’éimf)ﬁp% OL 0TS (1mes bqu tC‘f é;r ? CERI alkoxy havmg Mo 6
: carbon atoms, monoalkylamino 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,

C,H or C3H;, 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, Cj_s-cycloalkyl, Si(C,.s-alkyl)s, Ar,

Het, or combinations thereof,

cyclopropyl, cyclobutyl, or cyclopentyl, 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; Cis-

cycloalkyl, Ar, Het, or combinations thereof,

cyclopentylmethyl or cyclopropylmethyl, which in each case is
unsubstituted or substituted in the cycloalkyl pdrtion 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
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Is -OCF3 or OCHF2.20. A conpound according to claiml1,
wherein Bis -C(O-0O. 2 1. A conpound according to

W@ b@bs997 wherein B is -C(O-NH CH2-. 22. A coppousads/046256
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according to claiml1, wherein Yis NHor S 23. A
conmpound according to claim22, wherein Y is NH 24. A
conpound according to claim1l, wherein said conpound
is selected from (35)-1-Azabicyclo[2.2.2]oct-3-yl

(5:3,(\[ l’ ?Atzglblaigolgl_c%rbx% %tglglts,_}_ggl__{;%%go%lk%i, %rf:ﬁ{ztbgr é’omqatmdtlons thereof,

SM- et hyl - | And/bi anetitliteyin theHikiyhparzioh endSerande@xiyhedthg,one or more

(35)-I-Azab|cyclo 2.2.2]oct-3-yl _

5- (5- met hy| tipleg b v% G g, 12%;1 FIkPXY p4dag blogh garbon atoms,

car boxyl at e,mdndakyla mﬁﬁﬂ@vﬁ%ql BleZatbotlafihs; alal/Hylaml?% g)hereln each
I n

5-(difl uoronet hoxy - | zol e- 3-car boxyl at’e
-1 - Azabi cyelks} grogp B?Soblo @caytpon atoms, Cs.g-cycloalkyl, Ar, Het, or

5-(tetrahydr 1) -1 Hindazol e- 3-
car boxyl at e, & %gﬁggr{sqger%\z’ab icyclo[2.2.2]oct-3-yl

5-(trifluoronethoxy)-I Hindazol e-3-carboxyl at e,

(35) -1 - Azabisgyal o[ 2. 2. 2] oct - 3-yl

S- met hoxy- | H i ndazol e- S- car boxyl at e,

(35)-I-Azab%1c cIo[222]oct 3-vyl , :

6- (3, 6-di hydrd-2H pyran-4-yl)-I Hindazol e- 3-

car boxyl at e, carboxyl at e, '

(35)-1 Aékzabuscphéng[ napth] octbqﬁ}elyj/l which in each case is unsubstituted or

6- ( 5- rrethyI'-I hi azol - 2- azol e-

car boxyl at e’ B(Sgg’} c‘ OWZ%‘DP}:O){CCI)HBIFE by %q%%f] §lk9'} having 1 to 8 carbon
6-(t etrahydmn%l-#}mlfoap Atk y - Hlavhl‘gl ndaz sl earBon atoms, nitro, amino,
carboxyl ate, (35)-1-Azabicyclo[2.2.2]oct-3-yl

6- (trifl uor HBPHEYGmIN havingdhiB & atomsr Biglkylamino wherein the alkyl

portions each have 1 to 8 C atoms, hydroxyalkyl having 1 to 8 carbon
atoms, hydroxyalkoxy having 1 to 8 cérbon 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 | to 8 C atoms, carboxy, cyano,
alkoxycarbonyl 2 to 9 carbon atoms, alkylthio having 1 to 8 carbon atoms,
alkylsulphiny! having 1 to 8 carbon atoms, alkylsulphonyl having 1 to 8

carbon atoms, phenoxy, acetoxy, or combinations thereof.
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(35r)-1-Azabicycl o] 2. 2. 2] oct - 3-yl
6- met hoxy- 1|, 2- benzi sot hi azol e- 3- car boxyl at e,

W@ 3@pAb%0gz abi cycl o] 2. 2. 2] oct - 3-yl -nmet hoxy-1  PCT/US2005/046256

10

15

H i ndazol e- S- car boxyl ate, - (| - Azabi cycl o[ 2. 2. 2] oct - 3-yl

met hyl )-5-trifluoronmethoxy-l1 Hindazol e-3-car boxam de,
L-1-(Azabi cycl o] 2. 2. 2] oct - 3-yl net hyl ) - 6- met hoxy- |

H i ndazol e- 3- carboxam de, and pharnaceutically

acceptable salts ther h r e

ol vat g ¢ roraupo R aEe e B SRR T A sl PRBERI Y b F formuta
atceptable salts thereof. 5 25. "A conpound accordlng )
to claim24, wherein said conpound is in the formof ‘a
hydrof ormate salt or the 4-nethyl benzenesul fonate

salt. 26. A conmpound according to clafm 25, wherein

sai d conmpound is selected fro N
(35)-1-Azabicycl o 2. 2. 2] oct - 3-
5-(4-nethy|-|,3-thiazo|x2-y| azol e-3- 10

car boxyl at e 4- net hyl
(35) - | - Azabi cycl of 2. 2] t-3N
5-(4-methyl -1, 3-t hi d20bx2- yTY-i H- i ndaga) e- 3-

car boxyl at e hydrofornate

(36) -1 -Azabi cycl o[ 2. 2. 2] oct - 3-yI

59:(5} n;ﬁtah;ahoehti&llvhiaa@ptabz- yshlf - br Hdlvedazbemo3- or a solvate of a

SRRy SRR 5y o

5 (5 nethyl-l 3-thiazol-2-yl)-I Hindazol e-3-

car box4/l at eAhmdpmfrﬂraﬁ@d:réing (B8xim I, wherein said compound is of formula
-ﬁéabicyclo[z 2.2]oct-3-yl 5- (dlfluoronethoxy)-l
H'tndazol e- 3- car boxyl at e hydr of or mat e,

(36) -1 - Azabi cycl o[ 2. 2. 2] oct - 3-yI
5-(tetrahydro-2H pyran-4-yl)-1 Hindazol.
car boxyl at e hydr of or nat e,
(3S)-1-Azabicyclo[2.2.2]oct-3-y
5-(trifluoronethoxy)-lI Hindazolle-3
hydr of ormat e, - X!

-3- 20

ate

X (1B)

or a pharmaceutically acceptable salt or solvate thereof, or a solvate of a

pharmaceutically acceptable salt thereof.
5. A compound according to claim 1, wherein X' is CH.

6. A compound according to claim 1, wherein X* is CH or CR' in which R
1S Het, C,4-alkoxy, or substituted C;4-alkoxy.

7. A compound according to claim 1, wherein X is CH or CR' in which R' -
1s thiazolyl, alkyl substituted thiazolyl, tetrahydropyranyl, dihydropyranyl, -OCHj, -OCF;
or OCHF,.
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(3.S)-1-Azabi cycl o] 2. 2. 2] oct - 3-yl
S-net hoxy- | H i ndazol e- S-carboxyl ate hydroformate, (3

w®@00bAHdmabi cycl of 2. 2. 2] oct - 3-yl PCT/US2005/046256
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6- (3, 6-di hydro-2H pyran-4-yl)-I Hindazol e-3- 25
car boxyl at e hydr of or mat e,
(36)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl

6- (4-nmet hyl -1, 3-t hiazol - 2- yI)-I H i ndazol e- 3-
car box benz nesu

I
(35) -1 - )é at Az ab ﬂc%?ﬂpgt%é ﬁcc% r&tog: nl w%érem X’is CH or CR' in which R'

6-i{ Betret Rylkoky, 3r bubsadedd- (2,4}’511)0-x|y H i ndazol e- 3-
car boxyl at e

4- met hyl benzenesul f pnat e, |
-yl 6- P5- nef¥SAMACY ?‘}?P%iji‘tﬂ tofl*’Wﬂ Y”ng(agfoq:é ¥in Which R
C ¥ BRXY¥lALE NIV GRedTRhS 1YL, tetrahydropyranyl, dihydropyranyl, -OCH3, -OCF
35)-I-X§aby2yclo[2 2. ]o%t 3- y% pyTanyL, CHyCTOPYIRRY. ’ ’
6i¥ﬁéﬂﬂhhydro 2H pyran-4-yl)-1 -indazol e- 3-

car boxyl at e hydr of or mat e;

(39) -1 1hzabiag %ﬁhﬁ[ﬁ% gccgﬂcﬁt‘rét to31aftn 1, wherein X* is CH or CR' in which R

6- (tr|fJuoro H i"hdazol e- 3- car boxyl at e
hydmmﬁmmwamepniﬁsﬁukdﬁiabkoybl0[2 2. 2] oct - 3-yl
6- nethoxy 1H i ndazol e- 3- car boxyl at e hydr of or mat e,

N- 1 - A% bi C)&ICJeO?I{va%Car %Jg&%‘in 036#1 tlh%(/llagreﬁl >l Isfd}ijgrr@ﬁe%n{?hlch R

Xy- | H-|nda xam rmate, and
hhd41@&ab(nyﬁbo[2.2.2]oct-3-ylnethyl) 6- met hoxy-
H-indazole 3-carboxani de hydroformate. 27. A compound
accordi rein,said

sel ect é OH}POB&& %Gc\é\'% gotf) flaimé] W?l%‘rgglokl ¥ %Sare each CH or CR]

SVﬂﬁ&moxymEthndazole 3-carboxylate, (J S)
I-Azabicyclo[Z 2. 2] oct-3-yl

?3/62?0 él penzls etl(‘gé)r%]%o' 5 lryﬁr 2 Xx)é Cind X* are each CH.
5- nethoxy 7H—|ndazole 3-carboxyl ate, (

) - | - Azabi cyal ®hpodnddcasiding-ty |cla1rﬁ’El§ fhee¥mi X?is CR' wherein R' is not H,

H-|nd 20| e- S-car boxyl at e,
@ 03' , and XQare eachyCH

15. A compound according to claim 14, wherein R'is thiazolyl, alkyl

substituted thiazolyl, tetrahydropyranyl, dihydropyranyl, -OCHj, -OCF; or OCHF,.

16. A compound according to claim 1, wherein X*is CR' wherein R' is not H,

and X', X%, and X* are each CH.

17. A compound according to claim 16, wherein R' is thiazolyl, alkyl

substituted thiazolyl, tetrahydropﬁanyl, dihydropyranyl, -OCHj3, -OCF; or OCHF,.

18. A compound according to claim 1, wherein X*is CR' wherein R' is not H,

and X!, X%, and X are each CH.

19. A compound according to claim 18, wherein X* is CH or CR' in which R
1S -OCF3 or OCHFZ

74



w@ 3i08)pedosAzabi cycl o[ 2. 2. 2] oct - 3-yl

10

15

20

25

(Ji ?)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl
T- met hoxy-i H i ndazol e- S- car boxyl at e,

PCT/US2005/046256

6- (di f1 uor omet hoxy) - 7H i ndazol e- 3- car boxyl at e,
(5/?)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl
5-(trifluoronethoxy)-7H i ndazol e- 3-car boxyl at e,
(3i?)-1-Azabicycl o[ 2. 2. 2] oct - 3 yI

6-(trif Quoro t hox arbo

(30 ?)- Rk cyc?o'%‘é a&°°§‘i‘m§? a‘”1 RPN B y-0-
7-(trifluoromethoxy)-7H i ndazol e- 3-car boxyl at e,

(Ji ?) - 121AzalA cotopmin? ag:o?ding to-Baiyl 1, wherein B is -C(O)-NH-CH,-.
5-(4-methyl -1, 3-thiazol-2-yl)-7 Hindazol e- 3-

car boxyj.ate,, (3* Azabi.c oct

5- ( 5- mEYhyl ’Tg %‘1%“3%% ordjf yf")&%"ﬂfw e ésélh‘”
carboxylate, (i )-I-Azabicyclo[2.2.2]oct-3-yl

6- (4- meshyl -A ¢@napdund 2zalor@nyto)cldimtd, ndazol €13NH.
car boxyl ate, (3i ?) -1 - Azabi cycl o[ 2.2.2]oct- 3- yI

6- (5- hyI 3-thi

O bowdtind o A bR by Ja

H i ndazol e-

iz é] Yherey %1d compound is selected

5-ftgin6- di hydr o- 2H-pyran-4-yl ) - 7Hi ndazol e- 3-
car boxyl ate, and phapnaceuti cally acceptable salts

| 22359‘?@%@’ RS el

trFé‘

%ﬂd' aaitie Gigt2 2Rk FE

tQ?Q Eamistinne IR Sand

tehyl benzenesul fonate salt. 29. A corrpound

rel

6’[‘@2

ept

Hzgf"ﬁaﬁééf' ¥FisTS gy tte,

53%@6%%3?&3%@;”@@2?1? =
o B E SR S enele:

X¥8ice- 3- car boxyl at e hydrofor mat e,

%g‘%)hllo% 103??(%ﬁ%ﬁ%%m%]éggf@g?@%ﬂﬁdp@mle 3-carboxylate,

h of
)29 -1 Rzgga cyclo[2.2.2]oct-3-yl 5-(tetrahydro- 2H-pyran 4-yl)-1H-indazole-3-

carboxylate,

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

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

(35)-1-Azabicyclo[2.2.2]oct- 3- -yl 6- (3 6-dihydro-2 H-pyran-4-yl)-1H-indazole-3-

carboxylate,

(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-indazole-3-

carboxylate,

(35)-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)-1H-indazole-3-carboxylate,

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

(35)-1-Azabicyclo[2.2.2]oct-3-yl 6-methoxy-1H-indazole-3-carboxylate,
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(3R)- 1-Azabicyclo [2.2.2] oct-3 -yl
5- met hoxy- 7H i ndazol e- 3 - car boxyl at e hydr of or mat e,

w@ 3008)ped09Azabi cycl o[ 2. 2. 2] oct - 3-yl PCT/US2005/046256

©)-1-Azabi cycl 0[2 2. 2] oct - 3-yl
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6- met hoxy- 7H i ndazol e- 3- car boxyl at e hydr of or mat e,
(3i?)-1-Azabi cycl o[ 2. 2. 2] oct - 3-yl
7- met hoxy- 7H i ndazol e- 3- car boxyl at e hydr of or mat e,
(I ft)-I - Azabi cycl 0[2 2 2] oct 3 yl

hyd ofé‘gr ngg)?c”ﬁ& ?%&gt 3| ylg\xze | <y gll 8?5)%%6&%9()(yltfil-%leda%ole-}carboxamide,
6 1(’ t1 ZLIHQ c%[%zzl’k%)(c)o} )ﬁlznegxl}g-%z-i%l i%ﬁ)()é‘f%{ nggai tarboxamide,

ydro or

hy%lr g e T T SR

5-therenfbitlydol tate3 of phamateudieally) aci’e}itbblmdﬂirz ﬂieeeofﬂ -
car boxyl at e hydr of or mat e,
3/?)- | I
(5 ( 5) e éhyl 5 O[_‘i 3% orc%n%/{o)c:%a}xl'_%, Hv&g?& %alcgcompound is in the form

caf b@l&&ﬂo&irﬁla&yﬁh of te m&hethylbenzenesulfonate salt.

6- (4- hyl -1, 3-thi azol |)-7.Hindazol e- 3-
Cas bO)r(T? a%/ eAhWPm“B r?ﬁfcgc?fmg t2> c?alm 25, wherein said compound is selected

(3ioR):- | - Azabi cycl o 2. 2. 2] oct - 3-yl
6 (5 met hyl -1, 3-thi azol -2-yl)-/ H ndazol e- 3-

oxyl at e
S%# o‘WB‘Fé"l Bi22310¢t-3n¥ i 4cspethyt b3 ghipzeddrvild {frindazole-3-
506 rpogylate Hyne YIQWZEW%HOIXN%/I) 7H-| ndazol e- 3-

[ oxxl ate hydrof or mat e. A pharmaceuti cal
oSk RIS Ay 5 SHebestrIos-Hever byl A dncarge dne
ofcaepRylatg hydrofprmateand a phar maceutical |y accept abl e

carrier. 31. A nethod of selectivel

adBP htiza ﬁ\%‘ﬁs‘t@[&@l Aestrigyla-(-methptt 1, %t%‘amé@@ﬂ) bHsndazolg-3-
p&trbaxylat éﬁ@hﬂb@@éwsa@natﬁatl on/ stinul ation_has a

t herapeuti-c effect, n?rlsmg admnlsterlngtothe

p &9 dndzabie yalogd?2 ?}P@Fé ot S&hrmetlived i3-hinzalndyht 1 Fotndazole-3-
c 6FFpexiEe aﬁ@QMmhtg

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

(35)-1-Azabic yclo[2.2.2]oct—3 -yl 5-(tetrahydro-2 H-pyran-4-yl)-1H-indazole-3-
carboxylate hydroformate,

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

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

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

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

(35)-1-Azabicyclo[2.2.2]oct-3-yl 6~(5-methy1-1,3-thiazol-2-yl)-1H-indazole-3—
carboxylate 4-methylbenzenesulfonate,
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to any one of clainms 1 to 29. 32. A nethod of treating
a patient suffering froma psychotic disease, a

waawroeegener ati ve di sease i nvol ving a dysfuncedousmwhs/046256
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the cholinergic system and/or a condition of nenory
and/ or cognition inpairnment, conprising adm nistering
to the patient an effective anount of a conpound

accordi ng to any one of claims 1 to 29. 33. A nethod

aE?‘ﬁ;?: ; Egc:tggp}'h\égm aet %ﬁ‘% ﬂlgzo mg’ﬂ)t 1/r5ndazole-3-

déﬁ?@ég? ﬁyd %V@ depreSS|on Tourette s syndrone

SGP‘EL- §on%1§§§2 %?Oﬁéﬁ% (S aR e e 5

rnpalrnent menory Ioss cogni tion

%43 %A@ﬁa B0 Etiery ln et hon s B P o

¥ fering fron1denent|a and/ or another

S IO
: 'r( o B qC&ﬁty?@ffgﬂiéqﬁa%?ftpﬁ}ﬁ%%ﬁ?’ymﬁ?@”%-?-ﬁﬂh9xamde

rﬁ?F@a%%gnltlve |npa|rnent due_t o agi ng,

_N@Z%:;%wf# FaTeR o Thr LB REan o B igedogeaboxamide

At Jakob dlsease depressi on, agi ng, head
trauma, _stroke, poxi a, cerebral senjlity
mul tiiAfarcft ‘iﬂ’é’r?@ﬁ‘f‘? %fcorﬁlngéﬂ 8FP | caPere BvASspriRound is selected
digggase conprising adm nistering to the patient an
effective amount of a conmpound according to any one of
clains 1 to 29. 36. A nethod of treating and/ or
priebehicypgl2deAlont 33l P-metexa/Zhisdamale-3-cpkoxdae.
czg$r|5|ng adn1n|ster|n to the atient a

Apeabicyglo(3:2 et @thé?mﬁﬂr?r @risqgthepisoliprgboxylate,

according to any one of clajns 1 to 29 to inhibit the
biHdr 2 035%9[% ﬂqﬁé hetmetheyyt { fdandaeelp-3ncacpxylate,

receptors. od of treating a patlent for

aﬁ:’@h]oﬁz%h‘ﬂ‘f&%{%n%éﬂo%ﬁ >t1 PARh Y- A itar 3 -carboxylate,

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

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(difluoromethoxy)-/H-indazole-3-carboxylate,
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(trifluoromethoxy)- / H-indazole-3-carbox ylate,
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(trifluoromethoxy)-/ H-indazole-3-carboxylate,
(3R)-1-Azabicyclo[2.2.2]oct-3-yl 7-(trifluoromethoxy)-/ H-indazole-3-carboxylate,

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

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 5-(5-methyl-1,3-thiazol-2- yl) [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,
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with anti-intoxication therapy conprising
adm nistering to the patient an effective anount of a

wa@ e0vpoese accordi ng to any one of clains 1 to POI/USRINS/MNG6256
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nmet hod of treating a patient to provide for

neur opr ot ecti on agai nst damage associ ated with strokes
and i schem a and gl utanmat e-i nduced excitotoxicity
conprising adm nistering to the patient an effective

e R L R T

f CYRPRYIEE i ne addi cti on, pain, jetlag, obesity and/or

di abetes, .co i.slng.adm ni_st.erin o th ati.en n
R S e R S A SR T T
clabapylates o 29. 40. A nethod of induci ng snoking
cessation in_a patient conprising adm nisterjng to the

T eI PUR 1o R TAES CRoreOT, GABHAEL LE LD St SRgrHl, solvates
aerQtear@fsoGhRs BBphhrhftedfealld adeepiblBiaiOtherbf.t reating a
patient suffering frommld cognitive inpairnent

(M), vascul ar denentia_(VaELé age-associated o
cogni t P¥e dAcompeupdaepingtding / oW hgreinapidroppopnd is in the form

ORe DK DEBFmINIRbY the 43hdh @beBE iR Fon 008" al

anest hesia, nenory gef|0|ts from exposure to

anesthetic agents, sleep deprivation induced cognitive

i mpai r &2nt., Actermpabied feaeidingdo slpa 8 nehergiasaigiceppgund is selected

Ah%g;related denmentia, epilepsy-related.cognitive :

i mparrment, Down's syndrone, Al coholismrelated

denentia, drug/substance i nducednenory i npairnents,

Dé rezabicaclPligl 2 pri-Sal §-BetexySyhudaratd-3-catbonylatehlydroformate,

denentia conprising adm nistering to the patient an

ef(B&et-Azebigyade(t2.2]bctad - Ponpbenyd! . abenrishitinezdl o3 aagpovyleteof

Chgdmoforthatep 29. 42. A nethod for treating | oss of

menory conprising adm nistering to a patient in need

t @R bfAZabicgdlb@ct.2)vet-apioitmethok y-d Heiodgprolmit carboxylale hydroformate,

any one of .clains 1 to 29. -
(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 7-methoxy-/ H-indazole-3-carboxylate hydroformate,

(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-(triﬂuofomethoxy)-1 H—indazole-3-céfboxylate
hydroformate, '

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

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

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

(3R)-1-Azabicyclo[2.2.2]oct-3-yl 6-(4-methyl-1,3-thiazol-2-yl)-/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,
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43. A nethod for treating a patient suffering from
menory inpairnment conprising admnistering to the

W@ 2106060098 conmpound according to accordi ng to BEEUSINES/046256
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of clains 1 to 29. 44. A nethod according to claim 43,
wherein said nmenory inpairnment is due to decreased

ni cotinic acetylcholine receptor activity. 45. A

net hod for the treatnent or prophylaxis of a disease

or _conditjon resulti f ysfu ion of .ni,catini

SR e ro oo T e b -pitan iy B fes.
céﬁ%?%%@ﬁ@wgﬂﬁ¥ﬁﬁ@tering to the patient an effective

anmount of a conpound according to any one of clains 1

to 29. 46. A nethod for the treatnent or prophylaxis

of a digeasg gHhmeRBEchl &Mpositivh tomgrifih@atslepRetiav@rdihg to any
mal functi oning nicotinic acetylcholine receptors in a

pané efrlaineripe 28 iande aErinaratiellymgeeniainearpel i ent an

ef fective amount of a compound according to any one of
claims 1 to 29. 47. A nethod for.the treatnment or

prophyBaxi sAafietaodofserstveby actioattigtstiorulatmgud-T hiegtific ogweptors in a
suppressed. ni cotini c acetyl chaline recepto .

¢ PRrSh MBS B Rocy e SRl D aTISFREH RSt &PTRGSiPg

t BémPRLdreRto &t RIiERGH haed tHerRsMib efctaveCagRaleth compound according:
according to any one of clainms 1 to 29.48. A nethod

f &1 anyrpaetof elgipiehto ¥  prophyl axi s of a di sease or

condition resulting fromloss of cholinergic synapses

in a patient conprising admnistering to the patient

an ef f 82t i vA metbathof trehtieg Tpatsoundicdng o arpythptigrijscarsea

f claims 1.t0.29, 49. A d_f in
e et B s e o Rac Bl A Rl s DS ffor

- OboRITIANGT miae® P afd/sr €ofATioh $inpg machn) ddhglieink Agmirdsteigto the

patient an effective anount of a c¢onpound aﬁgo%ding to
aRgieshen effectilapmgunt of  compousy acoQriiag Y of pigims I'to 29.
treatnment or prophylaxis of a neurodegenerative

di sor der - .
33, A method according to claim 32, wherein said patient is suffering from

schizophrenia, anxiety, mania, depression, manic depression, Tourette’s syndrome,
Parkinson’s disease, Huntington’s disease, Alzheimer’s disease, Lewy Body Dementia,
Amyotrophic Lateral Sclerosis, memory impairment, memory loss, cognition deficit,

attention deficit, and/or Attention Deficit Hyperactivity Disorder.

34. A method of treating a patient suffering from dementia and/or another
condition with memory loss, comprising administering to the patient an effective amount

of a compound according to any one of claims 1 to 29.

35. A method of treating a patient suffering from memory impairment due to
mild cognitive impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s
disease, Huntington’s disease, Pick’s disease, Creutzfeldt-Jakob disease, depression,

aging, head trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, HIV
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by inhibiting the binding of Ab peptides to ct7nACh
receptors in a patient, conprising admnistering to

wa2000/0@@p7 ent an effective anount of a. conpounBICT/US2005/046256
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according to any one of clainms 1 to 29. 51. A nethod

for treating a patient suffering froman inflammtory

di sease, conprising admnistering to said patient an

ef fective amount of a compound according to any one of
claims 1. to 29. 52. A nethod accordi.ng to claimb5b :

CRBVET st A ﬁs%f‘&i%wsmgs@%‘&“ﬂ“? g B[ eective amount
ant Bbbhpsunddaheingso Ay SRRIcRimSBo 29. met hod accor di ng

to any one of clainms 31 to 52, wherein said patient_ is

a human.
36. A method of treating and/or preventing dementia in an Alzheimer's patient

comprising administering to the patient a therapeutically effective amount of a compound
according to any one of claims 1 to 29 to inhibit the binding of an amyloid beta peptide

with nACh receptors.

37. A method of treating a patient for alcohol withdrawal or treating a patient
with anti-intoxication therapy comprising administering to the patient an effective

amount of a compound according to any one of claims 1 to 29.

38. A method of treating a patient to provide for neuroprotection against
damage associated with strokes and ischemia and glutamate-induced excitotoxicity
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 29.

39. A method of treating a patient suffering from nicotine addiction, pain,
jetlag, obesity and/or diabetes, comprising administering to the patient an effective

amount of a compound dccording to any one of claims 1 to 29.

40. A method of inducing smoking cessation in a patient comprising
administering to the patient an effective amount of a compound according to any one of

claims 1 to 29.

41. A method of treating a patient suffering from mild cognitive impairment
(MCYI), 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
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- memory impairments, Dementia Puglistica (Boxer Syndrome), or animal dementia

comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 29.

42. A method for treating loss of memory comprising administering to a
patient in need thereof an effective amount of a compound according to any one of claims

1to 29.

43. A method for treating a patient suffering from memory impairment
comprising administering to the patient a compound according to according to any one of

claims 1 to 29.

44. A method according to claim 43, wherein said memory impairment is due

to decreased nicotinic acetylcholine receptor activity.

45. A method for the treatment or prophylaxis of a disease or condition
resulting from dysfunction of nicotinic acetylcholine receptor transmission in a patient
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 29.

46. - A method for the treatment or prophylaxis of a disease or condition
resulting from defective or malfunctioning nicotinic acetylcholine receptors in a patient
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 29.

47. A method for the treatment or prophylaxis of a disease or condition
resulting from suppressed nicotinic acetylcholine receptor transmission in a patient
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 29.
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48. A method for the treatment or prophylaxis of a disease or condition
resulting from loss of cholinergic synapses in a patient comprising administering to the

patient an effective amount of a compound according to any one of claims 1 to 29.

49. A method for protecting neurons in a patient from neurotoxicity induced
by activation of a7nACh receptors comprising administering to said patient an effective

amount of a compound according to any one of claims 1 to 29.

50. A method for the treatment or prophylaxis of a neurodegenerative disorder
by inhibiting the binding of A peptides to «7nACh receptors in a patient, comprising
administering to said patient an effective amount of a compound according to any one of -

claims 1 to 29.
S1. A method for treating a patient suffering from an inflammatory disease,
comprising administering to said patient an effective amount of a compound according to

any one of claims 1 to 29.

52. A method according to claim 51, wherein said inflammatory disease is

rheumatoid arthritis, diabetes or sepsis.

53. A method according to any one of claims 31 to 52, wherein said patient is

a human.
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