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Serial No. 60/530,891, filed Decenber 22, 2003, and

WPPPsPe37vdNn Serial No. 60/ 606,897, fil ed Sepr@&ifiFEap04842852

2004, the entire disclosure of which is incorporated

by reference. 10 FIELD OF THE | NVENTI ON The present
invention relates generally to the field of |igands

for nicotinic acetylcholine receptors (nAChR),
activation of nAChRs, and the treatnment of disease
conditions associated with defective or mal functioning
ni cotinic acetylcholine receptors, 15 especially of

the brain. Further, this invention relates to_novel
conpdNDOLES; 1EXENPAZ OLES 3, 22BENZIS QX408 S, AND 1,2-
1, 2- benBRNZESOTESIA BOLES,2A NENPRER ARABIGN, ANB TRES

5act as ligands for the a?rﬂﬂggﬁcﬂpbtype, met hods of

prepari ng such conpounds, conpositions conprising
such conpounds, and nethods of use thereof,
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nuscarini ¢ recep ?@ and nicotinic receptors, based
onemh@dy@b@é?PﬁW@?h@ﬂ“ﬁﬁpﬂﬁﬁbdﬁﬁﬁﬁgﬁar|ne and

10n|cot|ne respectively. Miscarinic receptors are
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G protein coupled receptors. N cotinic receptors are
menbers of the |i gan&UgP&F THE RNEAHAON ani |y. When

acti vat gy bt ﬁ%ﬁ%@%&%&&é@a@fw 1R R1dBF Qs fch ﬁlcotlmc

nicotinic IOn channel s 1 ncreasés. N cotinic al
r ecegivleolise srcenters (ki) cachvaler plart Gy 3ud ﬂéfh'féfﬁﬁ’éqnt ?frﬁlsease
Vi tcBIQthtlJ]:étass’oélatehéa @th hyreRRE FERRIAR ik MR aYetPbholine receptors,

cations %. . Each nicotinic al pha-7 receptor
ha§SpeP1@11Y of the hsive Ritkandhia invanties relpfarie aoml congoungpIor gEaple,

MA.idbike L\@nﬂgﬂﬁés N $188-R68001eS Hﬂﬁ?ﬂb@&lst)&afz&éﬁ‘v@)ﬂﬁ a¥¥ak ligands

['ining hannel’. Sequence allgnnent shows t hat

s aGhe PipH2Re:7n9ROCH PEfIPRATiEd SR cormBP g eprgpositions
ev %hf%{?fé%ﬁg sudh %&{5&9&%&&&%@5 ofdsB@srbfe channel is

I de I'n protein sequence from chicken to human.
For discussions of the al pha-7 1°

BACKGROUND OF THE INVENTION

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

Nicotinic alpha-7 receptor protein forms a homo-pentameric channel in vitrb that is
highly permeable to a variety of cations (e.g., Ca™). Each nicotinic alpha-7 receptor has
four transmembrane domains, named M1, M2, M3, and M4. The M2 domain has been
suggested to form the wall lining the channel. Sequence alignment shows that nicotinic

30  alpha-7 is highly conserved during evolution. The M2 domain that lines the channel is

identical in protein sequence from chicken to human. For discussions of the alpha-7

1
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Revah et al. (1991), Nature, 353, 846-849; Gl zi et

al . (1992), Nature 359, 500-505; Fucile et al.

(2000) PNAS 97(7), 3643-3648; Briggs et al. (1999),

Eur. J. Pharmacol. 366 (2-3), 301-308; and
@B&P%f"ﬁ@"hnan et al. (1995), Eur. J Phar macdCI/US2004/042852
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channel is expressed in various brain regions and is
bel i eved to be involved in many inportant biol ogical

P orea Rt B8 L Rt YR BT CHE Rl 992 e
r gg 85, eg(s?lﬁg E%déle eta. l(md)apmi mr)h%qggeém Bpgg:ceé gn(;j999), eEur. J.
fhagaa e R e M RCHGR R e R

theagﬂgpgwqm6jnterest to develop novel conpounds 10
ich act as |l.i s_for t nAChR ubt
Pr eat rrenihed‘fma%“g aﬁg 7 PR £ "‘Bﬂ is eﬁ%‘gséﬁ %%"D“é\}”ia}? regms ndis

def geletadao b& mmﬂ{refduﬂ eliyORipBignabiclogitd b casstiyihe balrbimervous
receptor OF THE | NVE nventi on

o1 SPieR: QS ST GG oo Mgt Aut | fiLs pfocaized n
t h e bétﬂ pﬁbEynﬁﬁmﬁd p@&ynapec tefifthalOas hofe bBeEr&p@geStB@toSbld @dvolved in

PR B PR T A1 PP 1 05 P e AR R pmpounds

101 Ewadh/ Eﬂﬁé I@dndsTtbleth@di’BMR subk@ tibrathe frébrhétl @8 disease conditions
conpound

X BaRoxsd s ety Snppifupedpind oigolpis s AsoRPCRREY. 1
t\\N 2 WD 2005/ 063767 PCT/ US2004/ 042852 wherein Ais
-Ghz-, or Y SUMMARY OF THE INVENTION
This invention relates to novel compounds, which act as ligands for the «7
15 nAChR subtype, methods of preparing such compounds, compositions comprising such

compounds, and methods of use thereof.

DETAILED DESCRIPTION OF THE INVENTION

The present invention includes compounds of Formulas I, II, or III:
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Bis\ Lr~ N 17 RYis Oor S; 10 X1 to Xa are
each, independently, CH CR1l, or N, wherein at nost
one of X1 to X4 is N X5 to X$ are each,

i ndependently, CH, CR2, or N, wherein at nost one of
X5 to X8 is N, 15 X9 to X12 are each, independently,
G¥D 208/863760r N, wherein at nost one of X9 to PXTHSpeY4/pY2852
R1, R2 and R3 are each, independently, 20 H,

a _6-alkyl (e.g., CR3) which is unsubstituted or
substituted one or nore tinmes by F, d, Br, 1, CN,
OR, al koxy having 1 to 4 carbon atons (e.g., 3 WO
2005/ 063767 PCTI US2004/ 042552 OCH3), NR4R5, SH, SR4,
SOR4, C3_3-cycl oal kyl, S02R4, SO02NR4R5, Ar, Het, or
conbi nati ons thereof, C2.6-alkenyl which is

unsWBEEPt ut ed or substituted one or nore times by F,

5 d, Bra 1, iCNH,O6t al koxy having 1 to 4 carbon atons
(e.g., OCH3), NR4R5, SH, SR4, SCR4, C3_3-cycl oal kyl,
S02R4, SC2NR'RY, Ar, Het, or conbi nations thereof,
C2- 6- al kynyl ich is unsubstituted or substituted one
or nore tine F, 10 d, Br, I, CN, OH al koxy
having 1 to 4 carbon atons (e.g., OCH3), NR4R5, SH,
SR4, SOR]’_?, C3-s-cycl oal kyl, SO2R4, SO2NR4R5, Ar, Het,
or 1S

|
N

12

7

R
Y isOorS;
10 X! to X* are each, independently, CH, CR!, or N, wherein at most one of X! to X*

isN;

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

isN;
15
X to X' are each, independently, CH, CR?, or N, wherein at most one of X’ to
X2 isN;
R R*and R3 are each, independently,
20

H,

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



conbi nati ons thereof, C3.8-cycloal kyl which is
unsubstituted or substituted one or nore tines by 15

F, d, Br, I, CN, OH al koxyhaving 1 to 4 carbon atons
(e.g., OCH3)1, NR 4R, SH, SR4, SOCR4, unsubstituted

C3 e-cycl oal kyl, SO2R4, SO2NR4R5, Ar, Het, or
M‘Eﬂoﬁé@ﬁﬁns thereof, halogen (e.g., F, O, BFT/UBJ004/(p852
CN, N2, NR4R5, SH, SR4, SOR4, SO2R4, SO2NRARS,
NRASO2R5, CONR4AR5, COOR4, NRACOR5, NRACO2RS5,

NRACONRARS, Ar, 25 Het, or R60 30 R4 and R5 are

each i ndependent | O 4 WO 2005/ 06376 4 45
PeT USD00 AT 0@5Rp NRER Sy RSO %F“WI?@%‘,YL SO:R’, SO:NRR’, Ar,
Cl, 4- alky1( e @4, or éeidnatiézd tiggredy,cl oal kyl (e.qg.,

cycl opropyl), or C4-g-cycloal kyl al kyl (e.g.,

cycl opropyl nethyl), each of  which is unsubstituted or
substituted @neaRénylWhich fsiuf®Bstitefor bstittBed onk or mGN times by F,
OH, al koxy having | _to 4 carbon ato e. (BCHS

$ronoal kyl ani G Brck 9Nk§ﬁaﬂ%‘%é$ 6@%% F°'];€‘?aé‘%°ﬂ fomi ﬁs-)_bmg’
C3. g- cycl oal KgHR®, 8H, SEOSORN &L i-oysoal it ISOOR’, SBENR'R’ Hyr, H6x, or
a _6-al kyl (e. gb CH3) whjch is unsubstituted or
substituted GHBPBHIORLPHEC F, d, Br, I, CN, OH,

al koxyhaving i to 4 carbon atons (e.g., OCH3), NRARS,

SH, SR4, SOR4 -g-cyc) oal kyl , SQ2R4, SO2NRARS, Ar '
Hot, or con@-ﬁ%?’fg’ﬁgf%t‘iﬁésr St €}3§"8§t§ftﬁ Ry OF A fimes by F
10 S unsubsti t gt &8, DCNsOHsdlkdxyhedn® D& Péartvnraeonidy(e.k., OCH;),

(B r6’ gf ’ %—B?ﬂ N'RR&%,{%?%R{@%&Q %3.L—C}tlc?oaﬁ(yf,%bz “]s@ﬁﬁﬁs, Ar, Het, or

combinations thereof,

Cs.g-cycloalkyl which is unsubstituted or substituted one or more times by
15 F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHgl),v
NR'R®, SH, SR®, SOR?, unsubstituted Cs.g-cycloalkyl, SO;R?, SO,NR'R’,

Ar, Het, or combinations thereof,

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

20
CN, NO,, NR*R®, SH, SR?, SOR*, SO,R*, SO;NR*R®, NR*SO,R’,
CONR‘R®, COOR?, NR*COR®, NR*CO,R®, NR*CONR'R’,
Ar,

25
Het, or
R%0+;

30 R* and R° are each independently H or



SH, SR4, SOR4, CM cycl oal kyl, S02R4, SO2NR4R5, At,

Het, or conbinations thereof, 20 C3.6-allcynyl which
is unsubstituted or substituted one or nore by F, d
Br, I, CN, OH alkoxy having Ito 4 carbon atons (e.g.,
OCH3), NR4R5, SH, SR4, SOR4, C3_3-cycloal kyl, SO2R4,
SO RIAME767Ar | Het, or conbinations thereof, P2F/US2004/042852
C3. g-cycl oal kyl which is unsubstituted or substituted
one or nore times by F, d, Br, I, CN OH, al koxy
having 1 to 4 carbon atons (e.g., NR4R5, SH
SR4, SOR4, unsubstituted C3- cIoaIk SO2R4,
S2NRARS,  Ar AnHstCraclkyb diehi |(ga@f1/<®]r(§ gt ﬁ%h)e &b-g-cBipalkyl (e.g.,

C4. s-cycl oal kx&@é{;ﬁaﬂggml &h- dy§1o&ﬂa§«191¥2§1t(cfgUE%%p%fylmethyl), each of

substi tuted one

OH, al koxy hawihisg 181U1§®5Wu@épbﬁlh5t§@te¢mne(0éngﬂe times by, CI, Br, I,

2005/ 063767 PEY HE20RM042852 o SRa.
SOR4, unsubst ?ﬁu &d csyq1 iél 8°a’ Ekéefhmmsdoﬂzﬁééé SOSRRARS,
o (6

A, Her, or c@ﬁm%@ﬂmm dt diegyylangnayeGss-cygigalkyl, or

is H or ]ﬁ&éx e, CH3) which is
unsubstltuted or su §%%tated one or nore by F, d,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atons

(e.g., ORH3), ;s \RARS, or conbinations thereof; mis 1,
2 or 3; 15 Ar I’'s an aryl group containing 6 to 10
carbon atons which is unsubstituted or substituted

fpe or nore t b{?ﬁk;ﬁ(e El &M%) WK 19&15&bstt191t§1 o?s%s%d one ?r more by

al koxy haV|ng ms, hal ogen
|, preferably ,FCloBr @IqN Owla@mhmgddomgbeﬂ ﬁomhéeg OCHa),

al kyl porti ongre@cyhavesdrt e, S/l ARIIBO,REANRR’, Ar, Het, or

combinations thereof,

15 Cs.¢-alkenyl which is unsubstituted or substimted.one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHj), NR*R®,
SH, SR*, SOR?, Cs.g-cycloalkyl, SO,R* SO,NR'R, Ar, Het, or

combinations thereof,

20 Cs.-alkynyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHj), NR*R’,
SH, SR*, SOR*, C3g-cycloalkyl, SO,R*, SO,NR*R®, Ar, Het, or

combinations thereof,

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

Ar, Het, or combinations thereof,

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



20 cyanb, hydroxyl, nitro, hal ogenated al kyl having 1

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

atons, hydroxyal kyl having 2 to 8 C atons,

hydr oxyal koxy having 2 to 8 C atons, al kenyl oxy havi ng
3to 8 C atons, alkylthio having 1 to 8 C at ons,
WRYI80E33HT nyl having | to 8 C atons, al kyl PATFHRM9Y042852
having | to 8 C atons, nonoal kyl anino having 1 to 25 8
C atons, cycl oal kyl am no wherein the cycl oal kyl group
has 3 to 7 C atons and is optionally substituted

aryl oxy wherein the aryl portion, contains 6 to .
carbon” atons PEHY: NRp?’feﬁﬁf R'nSORt: kubsfm%@?nw)cloaml SR,
optional |y subsiNmigfed, Hay ¥l bbRaiiIgiRtdst he aryl
portion contains 6 to 10 carbon atoms (e.g., phenyl ,
napht hyi, bi phenyl) and is optionally 30 substituted,

cycl oal kyI oxyAwkerein the cycloal kyl group has 3 to 7

C atoms and is optionally substituted, sulfa,

sul fonyl am no, acylam do (e.g., 6 WO 2005/063767

PCT/ US2004/ 048852 acetam do), acyloxy (e.g.,

acet oxy), carboxy, al koxycarbonyl, al kylam nocar bonyl

or conbinations thereof; and Het is a heterocyclic
group, Wr’ch iss3,bul Iy saturated, partially saturated

or fully 5 unsaturated, having 5 to 10 ring atons in
which at least 1 ring atomis a N, 0 or S atom which

1h ® u g: u b?t: it é@{@ﬂaél@ﬁ (&8 b@H;)tv}tﬁcﬁds s AR %uﬁshﬁt’ea oB¥ or more by

|y

having 6 to 10 @alf’lbbr?N étfbﬁ%ots@agmglﬁhéﬁybonﬂa@hfmmcm),
bi phenyl) andNR&R ogico@Babiidhs HeRsti tuted, aryl al kyl
having 6 to 10 carbon atoms in the aryl portion and 1

to 4 carbon 10 atonms in the al kyl portion, a

heterocyal i c gnoyg.3;which is fully saturated,
]tflartially saturated or fully unsaturated, and has 5 to

O ring atons in which at least 1 ring atomis a N, 0O

or S atomy alikyd ayPstbiikohtalndhe® 1610 @ﬁrﬁ&ﬁatoxﬁé {Wféﬂ i 1AHGhted or

| to 8 C atons, cyano, trlfluorometh%} 0XO0,
am no, rnonoal ¥ t’&ﬁ?@ﬂ?"’lﬁ’é@ﬁé@esbbaﬁy a&’tﬂéﬁéo sc atoms, alkoxy

di al kyl ani no nbREeies t&t&ﬁcm?gehyﬁ cgrmumhﬁ%fei'abtﬁ&&)
atons, al koxygar onyl al kyl am nocarb
conbi nat i ons ®HeR &Bipo Wgﬁrem the alkyl portions each have 1 to 8 C atoms, amino,

20 cyano, hydroxyl, nitro, halogenated alkyl having 1 to 8 C atoms,
halogenated alkoxy having 1 to 8 C atoms, hydroxyalkyl having 2 to 8 C
atoms, hydroxyalkoxy having 2 to 8 C atoms, alkenyloxy having 3 to 8 C
atoms, alkylthio having 1 to 8 C atomns, alkylsulphinyl having 1 to 8 C
atoms, alkylsulphonyl having 1 to 8 C atoms, monoalkylamino having 1 to

25 : 8 C atoms, cycloalkylamino wherein the cycloalkyl group has 3 to 7 C
atoms and is optionally substituted, aryloxy wherein the aryl portion
contains 6 to 10 carbon atoms (e.g., phenyl, naphthyl, biphenyl) and is
optionally substituted, arylthio wherein the aryl portion contains 6 to 10
carbon atoms (e.g., phenyl, naphthyl, biphenyl) and is optionally

30 substituted, cycloalkyloxy wherein the cycloalkyl group has 3 to7C

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



pharmaceutically acceptable salts thereof. 20

According to a further enbodinent, in Fornulas I, 11,
and 111, R4 and R5 are each independently H, Ar, Het,

or Cl4-alkyl (e.g., CH3) which is unsubstituted or
substituted one or nore tinmes by F, d, Br, I, CN

QMO 28050863797 having 1 to 4 carbon atons (e g., POAEEH2004/042852
nonoal kyl am no, dial kylam no (e.g., dlethylanino),
C3_8-cycloallcyl or conbinations thereof, and R, R2,
and R3 are not NRACOzRS or NRCONR'R5. 25 Al kyl

throughout neans a_strajght-chain or branched-chain

al i phatic hydeetamBONaCYIoRA (e aceaxs)rfgrheie rloayRponyl o

4 carbon at onglicyfathidodd¥bshyBbicbinb@h AR SheldElHgle net hyl,

et hyl, propyl, 1sopropyl, butyl, sec-butyl, and

tert- butyl 7 WD 2005/ 063767 PCT/ 11S2004/ 042552

Al koxy neas & dneterddycir gQMffxswhl@h Wﬂ%aﬁﬁ‘ﬁecﬁbﬂiﬂy saturated or fully

pgrtlon preferably has 1 to carbon atons. Suit

koxy groups u’PSﬁE’F"’rﬁ?ﬂjehWé%ghsotNO Tigg pesey in Whighhegast e Hng Catomis 3 N,

i sopr opoxy, tﬁ&ks%&%mm@ngun%ﬁ&n%%yubsém% Gh@é}'nkdfé times by
nmeans a cyclic, g%%¥C|IC or trlc%c ic saturated
I

hydr ocar bon r &8P el fil> Breferrbly Ieen@b arvhbayiag 6 to 10 carbon
Sui tabl e cycl @tehlkye! g ,%h@ﬁg@saapmﬁuqﬁeﬁmamg %&mhmy substituted,
ohexy|

cycl obut yl ent yl
suitabl e cycl@ﬁaQ?F 898 1 ﬁ%’%ﬂ%mgﬁpﬂﬁﬁﬁﬂﬁyﬁmmandlt04cmbon

to cycl o[ 2. 1. OkipRBtnythe a@ﬂ%oﬁioﬁ)@e@&&yéhe%&?f%ﬁch i'sQuIT}hs%turated
cycloalkyl grﬁygs can substituted

Cl_g- al koxy plysginrated o fully vosebaged, R@deﬁ@l%a%aﬁgnam

to 4 carbon atBu at 1A ﬁﬁgabxﬁwmmmatbﬁ M}E‘BQV]E{‘PESC
al kyl group has 1 to 4 carbon atons.

refers to cycHeap X%P%Vﬁlﬁa&Qﬁﬂ%ﬁPﬁﬂvﬁﬁﬂwnmﬁ@mdnﬂm,mm

cycl oal kyl  anghind, anddokii1aR@6hhRAST RIEC bﬂﬁn@“(ﬁﬁ!&ﬁﬁ'@iﬁ@ wherein

ﬁgtlw previous djs ﬁﬁfSlonS Sui t abl e exanpl es inc
ycl opr opyl ne‘faﬁjj’iﬁ EORYEE bipeh ?‘Ioﬁ%i*ﬂsﬂlxycmb’l alli}zélalamocarbonyl

group or subsédcbmBmbtide theftBf: @hd @S part of a group or
substituent, refers to an aromatic carbocyclic

radi cal contalnlng 6 to 10 carbon atons, unless

i ndi cat eghan&@ceaﬁdmﬁymc%ﬁablﬁwﬁﬁfa}e@f aryl groups include
phenyl , napthyl and biphenyl. Substituted aryl groups
|nclude t he above-descri bed aryl groups which are

29ubst i t uheEbr@iR@toQl fufilt: 8mbdHBent, in Formulas I, IT, and IIT, R* and R® are each
independently H, Ar, Het, or Cy4-alkyl (e.g., CH;) which is unsubstituted or substituted
one or more times by F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g.,
OCHjs), monoalkylamino, dialkylamino (e.g., diethylamino), Cs5-cycloalkyl or
combinations thereof, and R!, R%, and R® are not NR*CO,R5 or NR‘CONR*R?,

25

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



by hal ogen, al kyl, hydroxy, al koxy, nitro,

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

di al kyl am no, hydroxyal kyl, hydroxyal koxy, carboxy,
cyano, acyl, allnmxycarbonyl, alkylthio,

al kyl sul h|nyI aIIcyIsquhonyI phenoxy, and acyl oxy
(‘@06005/06£€7 acetoxy). Arylalkyl refers to an PCI/US2004/042852
aryl -al kyl -radi cal in which the aryl and al kyl

portions are in accordance with the previous
descriptions Sui t abl e exanpl es incl ude benzyl, 1-

phenet hyl phenethy phenpropyl phenbutyl, phen
entyl | n‘dﬂ%d?wf 1H{r18TouRg gylgh bk RoFirefprably has 1 o 4

aryl adﬂbdﬁyaltoﬂisa@uﬁ@dle ATRoM Rk Bs ﬁlbﬁd@l'h}!ﬂm)ﬂpédld»%pﬂoé )lyn1sopropoxy,

accordance with the prior description o

exanSP LR §Eebezyl and fl uorobenzyl. 8 WO

2005/063767 PCT/ US2004/ 042852 Heterocyclic groups
fer to urated partially_ saturated and ful

sat ur at 6 Oﬁ]&’]etfl??é% PycEcQiaelissor asye g abricd Wl@?%ﬁbon radical
thr e&v[ﬂg@@@ g @foatbb. aduiBBlE BRI oa yl oly® id@udel c?&oprg}g}@ rgi/clobutyl

wher ei | east one of the ring ons i s

at orﬁWgPE%*%lr |cyclofepy. Qth %@P@P]Sé%?ql@’l gw@nﬁdn@lmsauwntyl

t 0 iR, 0.0yl @t chel.eohedifromN, O and S.

Suitabl e saturated and partially saturated

het erocyclic groups include, but are not limted to

teetr ahydl'mfa u;szaaalkyl dr&ipk %Esy @é Qﬁﬂ%hﬁﬁb\i' by 8YL41R0! & Mikoxy, hydroxyl,
pi peri.di nyl perazi ny phol i nyl, i soxazol | n ﬁ

and 37RO [mqpgal W&@P@%%f%‘% e%tbﬂgn atefp 3P o mllclyemmbum which each

ar e aliofll glouprhiseicboUQafbbh ¥tbms. t hi enyl, pyrrolyl,
pyrazol yl, imdazolyl, pyridyl, pyrinidinyl, i ndol ylI ,
qui nolinyl, 10 isoquinolinyl, naphthyridinyl and the

| i ke. Ot h}gﬂoamﬂnylesfm@fto @ulobﬁtblLa@k}h %dﬁfag%{wcﬁ the@®yAHARY1 and

éﬁ? olin y B%Qben odi oxyl’, 2-thi enyl
qu{F ingcqordance i ﬁVéW|d1scus§_ops ﬁ@ﬁg,ble examples include
2 3cgﬂbpﬁwyhn§hﬁemaQﬁmﬁﬂﬂyﬁnﬁgh| ndoyl , 4-pyridyl,

3-quinolinyl, 4-quinolinyl, "1,4- benzodloxan -yI,
3-indoyl, 2- pyrronI 3, 4- 1 2- benzopyran- 6-yl,

5-i ndol yl‘\ryl,]as ﬁ-grc’ﬁ@rbl SURBIubIt Beyee or Fs P dfqyél?up or s?bsm?;ent refers to
6- counarlné benpzof ur any 2-isoi mdaz
|

15 BHraystt Caﬂ%ﬁ?éid%? radictlassiaping Suissi watben atoms unless indicated

2bet eteAYiSd. | Suighle Sbeihck het, 0
descri bed ﬁﬁ;ﬁl %ﬁﬁﬁfc ar e ZB bst |td£%g%¥%b%ﬁgg% Eﬁ%ummdaqd

pla §’§§1Pi)§?° e@k(&%eg:ﬂb%w&ggﬁupsaylwh argqu;ututedmn@ gy/more times

cyam9, hdlddeh,| WRyIOMBLNY, altbiy, Chitr@X BrethiTh

cya qual kI}/I a;gm% r[ﬁizio b, alltbiy, Hihdoxy2 eweﬂgﬁl&& amino,
amiro, dia kylarmno hydroxyalkyl, hydroxyalkoxy, carboxy, cyano, acyl,

alkoxycarbonyl, alkylthio, alkylsulphinyl, alkylsulphonyl, phenoxy, and acyloxy (e.g.,
25  acetoxy). :

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

description of Ar. Suitable examples include benzyl and fluorobenzyl.



Radi cal s that are substituted one or nore tines

preferably have 1 to 3 substituents, especially | or

2 substituents of the exenplified substituents.

Hal ogenat ed radi cals such as hal ogenated al kyls are
preferably fluorinated and include perhalo radicals
SHR0§Y6378T | f | uor omet hyl . 9 WO 2005/ 063767  PCT/US2004/042852
PCT/ US2004/ 042852 I n the conpounds of Formula |, R

is preferably H OR6, NRAR5, NRACOR5, NRACONRARS, CF3,

Br, thienyl which is unsubstituted or substituted

(e.g., 2-thienyl, 3- thienyl, and nethylthienyl such

as 2-(4-nmethyl)thienyl and 2-(5-nethyl)thienyl), furyl

whi ch i s wnsyBRlL tgi’&lﬁéjre@ér t§ Qgﬁta{eﬁgéa?@allgesa&ratedzaﬁduﬁlﬂ unsaturated
3-furyl, and rethylfuryl such met hyl )

phenfteiapiicin grogps) hasingseret e thiee @e&%mdt ytosy) numbey, 9 %3 o 10 ring
f 1 uog@pbeMUleirs H@l@as@%ng’ of HeURHEORRENE! 2nBRA0 or S o, Freferably, the
4-f1 uorophenyl ), nmet hoxyphenyl such 4-nethox

t Bii a%ﬁpryq:ycgg glﬁ)up gentzing h%éz@ﬁeg;q-mg atoms selected ﬁom N O and S. Suitable
2- (Agdnngbd%ha tﬂ%tﬁﬂ?'syﬂnateﬁ%te?ocg/ém%ﬁ}}él ingll[lﬁpaztﬁ}t Yoke not limited to

oxazol yl such - oxazol yl, yranyl suc

4-t efeirahmﬁgwfl,aﬁmhﬁw&u@y pwﬂgﬁm mwdwhpmeyazmm magpholinyl,
the coppouURtshe Y rﬂilllt@blé heterB¥yl %3 L@Bgcﬁfdgl%h’yalynotgﬁgted to furyl,

CF3, Br, thienyl which is unsu

s ubsfhﬂeelmls ewn(obylg pyzeli, eifyjdazolyl, 1 miridny | pyrigrdinyl, indolyl, quinolinyl,
et hy %1@1%}/12 aﬁ&"ihe%hyb}l{ep'eﬁ le2Bf smtable heterocyclic
2- (5 nethyl hi'enyl ), "fury I'S unsubstituted or
subsgiorRst &g Zc@l@lmyl is%bmzthom %ih;eyvl 2-Bpryofreanyly 2fhengathiophenyl,
suchs a8endt, (H3-0RL M8l KL Sfhrhny1 OF anlaﬁn ﬂpr%ﬂ/lC R u§no|11ny1 4-quinolinyl,
unsubstltuted of substituted (e.qg., fluoro g ch

as 3lHbgerdigrans il ahldayl, 2yrplybr 6ﬁﬂe’4119qnzom— -yl S-mdolyl 1,5-

met h@e’ﬁ!&'@ﬁiﬂ}ﬁ-ﬁds U%yﬁfyﬂe%%ﬂ%%ﬂylﬁbeni 1%3 &Qa -4-yl, 3-
of Formula IS preferab H, cyclo opy

ER6. Pyl gndpwrdrzebly H or net hyI and R5 is

preferably H nmethyl, cyclopropyl, 20 cyclopentyl,

cycl opr opyl net hyl , propyl or Ar- nethyl R6 is

pr ef er abISybsigtteRhctereayplid groupsBfer@Hibe hetexpeycdip arpuyps deseribed above,

Cy(ﬁ'y@ﬁﬁ]?&lé Eﬁ@ﬁtmé'd in od8or hﬁre%é%@ﬁoyamr¥xdﬂnplyﬁglggé a:gf allk?rl alkoxy,

. 25 |In the conpounds “of mul a
A i scyprefrEfuepimethyboitro, axos érmnprﬁllﬁmnn@@ni)@tamlgmgm
gormulas 1, IT, and IIl, mis preferably 1 or 2. 30

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

trifluoromethyl.



10 WD 2005/ 063767 PCTI US20041042852 Ar is preferably
phenyl which is unsubstituted or substituted (e.qg.,

fl uorophenyl such as 3-fl uorophenyl and

4-f | uorophenyl, and net hoxyphenyl such

4- met hoxyphenyl ). Het is preferably thienyl which is
%96%@?%7& ed or substituted (e.g., 2-thienylPCT/3S2094/042852
thi enyl, and nethylthienyl such as 2-(4-nethyl)thienyl

and 2-(5-nethyl)thienyl), or furyl which is

unsubstituted or substituted (e.g., 2-furyl, 3-furyl,

and nethyl furyl such as 2-(5- nmethyl)furyl). |

For nul a 12 thegoppeimdsef Fosmula T, R, 1%)?%% W’PMERSG@?CORS,

I n FRRACONRIERE, CBaBH 18ényXdhic R uh@ibdiutdoubdianalk ., Sthienyl, 3-
or CR2. In Formula |11, each of X9 to X12 are i

pr ef BieaB}h pdapetiplthicapsuchs 2dfamsty ildeny! sndpduriitdElisest), furyl
of thich Av@aibbiRfed bIRALARIBROWURIS-of1, B bAS mbhylall1 ABPas 2-(5-

I3§I arﬁ el ected from, 15 ] .

[ (T8 X}gﬁ"y ; BIoPY hieh ¢ yreiitnto of prhspiuted (38 ¢ Brasembpnyl sych as 3-
H i nhaszedhen: 26 led ) -metho 1470

S, 4) 5‘§2JJV|st}J%§;fZE 2 mrﬁ@a?ﬁ%ﬁ%@%ﬁ% .S‘icj;ﬁenﬁtt]El 5Pt thiazolyl such
car bEy Y2l o2 femshulibiseal ot 2-Ryerisiiiraid, oxazoyl guch as 2-

S, 459xakolNeidaylyradylBuel fzaki _di “Dvran-d-

] heg?x?Z-%] cgyﬁoﬁy Iu?i %1, 2-%2%??%%?}%?%236? ceh,hydrg-pf'r af (41y1) |

S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o 2. 2. |

10hept - 2- Vi the asragutild ofFofrhilh f1l RAOK BREBLABXN) ORZEF,, By, thienyl which

1H i.ndazpl e hydrof ormate, 3- . .
{1( E%“‘Eé?sn@tff%%f [§y1stiprteg (61 a o HHFY i Py, 2nd pelpithionyy pychas 2-(4-

L)k/)g:rgét]}lyl)ﬂﬁcr(yl sd 4-pomedRthihyly, fubiviiidad @lsBbstituted or substituted (e.g.,

or e, o

5-B 6%?&1?%‘(31’3“;‘1%}@%’}%%?% abt-EyeptByunD prrbged siishéar
bonynkubdtituied estibstRutediEd  FbloPhdnSBsucia 3-fluorophenyl and 4-
lﬁ_ hox%{- 3 1S 483%3- S-inst h¥l -2, 5-di azabi cycl o[arzl. 2.1]

ept -2y ﬁ”gla%ﬁtf‘?’i henyi g s Hetopyrienior mat e,
6- Brono-3-[ (I S, 4S) -2, 5-di azabicyclo[2.2.1
] hept - 2-ylI ﬁar bon}/llul- 1H ndazol e, hydrochl ori de,
6- Et hoxy-ﬁlBt- g compotnds of Formula ITI, R” is preferably H, cyclopropyl, or OR®.
[ (1S, 4S)-5-net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car

bonyl }-1,2- 3 nzi sot hi azol ehydr of or mat e,
yl'y RZIS pre?ergb?y H or methyl, and R’hig preferably H, methyl, cyclopropyl,

20 cyclopentyl, cyclopropylmethyl, propyl, or Ar-methyl.

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

25

In the compounds of Formulas I, 11, and III, A is preferably -CO-. Also, in the
compounds of Formulas I, II, and III, m is preferably 1 or 2.

30

10



11 WD 2005/ 063767 PCT/ US2004/ 042852 6- Met hoxy- 3- {

[ (1S, 45)-5- et hyl -2, 5-di azabicyclo [2.2.1

] hept -2-yl]carbonyl } -1, 2- benzisothiazole
hydr of ormate, 6-Methoxy-3- { [(1

S, 45) - 5- et hyl - 2, 5-di azabi cycl 0[2. 2.1

]‘ﬁ@6905f2633767] carbonyl }-1, 2- benzi sot hi azol e, 5 PCT/US2004/042852
7- Met hoxy- 3-{[ (1S, 45) - 5- et hyl - 2, 5- di azabi cycl o[ 2. 2. 1]
hept - 2-yl ] carbonyl }-1, 2- benzi sot hi azol e hydr of or mat e,

3- { [(1S,45)-5-Methyl -2, 5-diazabicyclo [2.2.1

] hept-2-yl] carbonyl } -5-(2-thienyl)-1 H indazole
hydr of or nzﬁxtlépre@rably phenyl Whlc is unsubstifuted or substituted (e.g., fluorophenyl

| $uc
(1155 St S 0 bl £k

hydrof ormate, 3-{[(1

S, 45) - 5- Nigd: by ref'e)ralgl?f @h@é/ﬁ@ H%luﬁﬂt%st%ut@d or substltuted (e.g., 2-thienyl, 3-
] hept - 2-yi ] car bonyl } yl -2-thi enyl) -
134§ iy %Préi Iﬁ%;}a)fl@p%sgqheas 2g4-n{ethy1)tlneny1 and 2 (S-methyl)thlenyl) or furyl

[ (15wARh zsammgmtlsd s SabSHinagARisC m{uez{ 3 falyil]aﬂ@&teﬂ@rfmlyﬂ &R as 2-(5-
bonyl } - 5- enyI-IkklndazoIe hydr of or mat'e,

3- { [ PeBYAERls- Met hyl - 2, 5- di azabi cycl of 2. 2. 1]hept 2-yl]
car bonyl }-6-( 2- thlenyl)-lk+ i ndazol e hydroformate, 3-

{s[ 215) 5- NBFeRped, echpEX aleie yereferbly G AR - dn Foiosde Borach of X*

d 8 al T 2 i e €ra
13( } [mIQSS(lipSI%ﬁfS glﬁa/,)taﬂdt}li’]g/ lj(tk 'Iﬁ'glélgizﬁgagllﬂgiéglﬁ gf 522 38t € are preferably CH or

I']he R-2- yl ] carbonyl } - 6 (4- met hyl - 2- thlenyl) 20

| Hindazol e hydroformate, 3- { [(1 S, 4S)- S—thhyl-

5- dlazablcyclo LZ 2.1 ] hept-2-yl]carbonyl}

- 6- (5- net %PPI)POHI}%SP% ztbfr@vm%éh%qomp@ndssf Fgrmulas I,
[(l @aﬁéﬁfa’iemﬁmﬁn& 5-di azabi cycl o[ 2. 2.1 [hept-2-yl]

car bo 2-thienyl)- 1Hindazole

@dr%%‘% ﬁ%IZES-DggablcycloE{Z 2. 1]hept—2-ylcarb0nyl] 1H-indazole hydrochloride,

5- (- - -
I BB kg s

5- (éléFﬁ%F% henyl )-3-{[ (IS, 45) -5- et hyl - 2, 5-di azabi cyc
| of 23-Z (1 4vepiMetnih]5casiAaRiBYdid[2.2. 1]hept-2-yljcarbonyl}-1,2-benzisothiazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5 ~(trifluoromethoxy)-
20  1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -6 ~(trifluoromethyl)-
1H-indazole hydroformate,
5-Bromo-3-[(15,45)-2,5-diazabicyclo[2.2.1Thept-2-ylcarbonyl]-1H-indazole
hydrochloride,
25 5-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl|carbonyl }-1 H-
indazole hydroformate,
6-Bromo-3-[{(15,45)-2,5-diazabicyclo[2.2.1 Thept-2-ylcarbonyl]-1H-indazole
hydrochloride,
6-Ethoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl}-1,2-
30  benzisothiazole hydroformate,

11



1H i ndazol e hydroformate, 5-(4-Fl uorophenyl)-3 -f [(1
S, 4S)-5-nethyl -2, 5-diazabicyclo [2.2.1 ]hept-2-yl]
carb onyl } - 30 I Hindazole hydroformate, 12 WD
2005/ 063767 PCT/ US2004/ 042552 5-( 4- Met hoxyphenyl) - 3-
V&Sls 45) - 5- net hyl - 2, 5- di azabi cycl o
2005(0pEpt - 2- yl ] car bonyl }- | Hindazol e hydr FCHUSA0&042852
6 (2-Furyl)-3-{ [(1 S,4S)-5-nmethyl -2, 5-diazabicyelo
[2.2. 1] hept-2-yl] carbonyl}-IH indazol e hydrof ormate,
5
6- (3- Furﬁ/ 2
| | heptMe %W]%H I5¢8yp }neﬂwﬁ ?ﬁ%m}@of%/%lﬂb?%ﬁr arborgdf-1,2-
[(1 &&@Bﬁﬁzﬁglﬁi’dmfgma@; di azabicyclo [2.2.1 ]kept-2-yl]
c arbon zol 3-{[(1
S, 4S§ l\éﬁfmﬁy{ (1548)- m&@o@ evitargfigycip[22.1]hept-2-yljearbonyl}-1,2-
] hepgenglsyﬁﬂagﬁg bonyl } - 1H i ndazol e hydroformate, 10
3-([(1S, 45) -5- Metggl-z 5-di azabi cycl LZ 2. 1] hept - 2-yl ]
cir b&Matexs3¢ BUSHS L pethyltd-f-diarehicylol. Mhmﬁoﬂ]nﬁb@lyl} -1,2-
5 (3béﬁl§f‘syﬂlgaz(§eh3{dr([fgl%.‘a§, 45) - 5-met hyl - 2, 5-di azabi cycl o

1 car bonyl [} -1 H indazole

hydr %SES-MG yI-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -5-(2-thienyl)-1 H-

5- Br aRoRHyhibo 10%,,3415) 5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 1] he

pt - 2yIL§arbo }-THindazole, 15 and

phar $rald ‘wé fyyla?e%élﬁaéw@o@%lﬂ%ept Pretleashonyldct@rméthg-2-thienyl)-

I(p a1ymm@gydm%;e of the invention, the conmpounds
and 111 are selected from 20

[
3 ( 23 éL(b? %&ébMe%r%’i giazbipyelR 27 hapt- 3y Helydnyl} 6-(C am@hyl i thienyl)-
azol Ifzuialagojél dhﬂg{%ﬁ@ e hydr ochl ori de,
g Dlazablctﬁ 2] oct - 2-yl carbonyl )-6-(1, 3-thi
azol3 L(L349)-PrMp ﬂ@z ﬁlézablczolo[F(lelfspﬁ%yl]@rbonyl} -5-phenyl-1H-indazole
5 D}@ﬁﬁ%@ﬁ&l 0 [2 2 1 ]hept 2 yI carbonyl ] - 1H i ndazol e,

[ (1S, 45) -5-net hyl -2, 5-di azabi cycl o[ 2. 2.

Di azabi c 2] 2-yl carbonyl)-1H i ndazol
ﬁjf[&]cﬁ,ﬁ%ﬁrl\g@ -d1azab1cyclo[2 2 1]hept-2-yljcarbonyl} -6-(2-thienyl)-1H-
3 (an@gzae%g@gfo%ggo[ 2.2.2]oct-2-yl carbonyl)-1H ndazol e
h t hyl - 2,'5-di azabi cycl o
[2. 3 %Wé%@%&r%wblpy crﬂgQdﬂiﬁzfol—ﬁl]mnﬂi}fﬁr(ﬁﬁhla;yl)—lfﬁ

indazole hydroformate,
3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(4-methyl-2-thienyl)-
20  1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(5 -methyl-2-furyl)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl} -6-(5 -methyl-2-thienyl)-
1H-indazole hydroformate,
25 5-(2-Furyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carb onyl}-1H-
indazole hydroformate,
5-(3-Fluorophenyl)-3-{[(1S,4S5)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-yljcarbonyl}~
1H-indazole hydroformate,
5-(4-Fluorophenyl)-3-{[(15,48)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carb onyl}-
30 1H-indazole hydroformate,

12



3-[(5-Met hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]
-1H i ndazol e,

3-[(5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]
-6-(1, 3-thiazol -2-yl)-1H i ndazole hydroformte, 30

3-[ (5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]
VB0 2905/863(7¢) azol - 2- yl ) - 1Hi ndazol e, PCT/US2004/042852
3-{[ (1S,4S)-5- Met hyl -2, 5-di azabi cyclo[2.2. 1

] hept-2-yl] carbonyl }-IHindazole, 13 WO 2005/ 063767

PCTI US2004/ 042852

3-{[ (1S, 45) - 5- Met hyl - 2, 5- di azabi oycl o 2.1] hept-2-yl]
car bafiMpthexfrhegyd)- Ihl{[élz%‘}SD D=1yqthyyl-2 Pl lazqmé 2.1]hept-2-yl]carbonyl}-

hydr
%{d@éig%ydmfoﬂnﬁte 5-di azabicyclo[2.2.1
] kep (RFury] @a{{ﬁﬁﬂﬁ §-methy}-2,5 Jiagaticyelof2. 21 peyt-2-yllcarbonyl}-1H-

1H-|
g%%% ’%’%"%tae | -2, 5-di azabi cyol o 2. 2. 1] hept - 2- yI |
c%r b (ByFry 3(&@514&513]4@?1%245 -diagehacyelols 2. Biheptf2vi]carbonyl}-1H-

S, 451213& eta- di @azabi oyclo[2. 2.1
] hept - Ecark%onﬂ -5-(3-thienyl)-1H indazol e,

3-{[¥ I{[SI 55Etm1t2n§rﬂ1a@b5ydo[azdﬂhapy%bfﬁf@b@yh}}llfépﬁa@lej|]

o O LA A0 A0 bR

] heph}ld@fwl]a@ar bonyl } - 5- (5- et hyl - 2-t hi enyl ) -

?_I% '[ ?@ESO%S? 45— Meth¥1h2 ? dlsza ic ologgbll]lée t—? gl]&ar‘%onﬂ}hSe ’83-thhen§19 ]1H-

car U@d\afpl}ehé’@o(qlmﬁtﬁ,l uor onet hoxy) - | Hi ndazol e,

S ool s
[ (1Snds @ymfomhteaz 5 d| azabi cycl of 2 2.1

:|hhep5—Bg)n¥3! s gﬁ‘f;@@.ﬁw %et%ﬂ-(Z ﬁaﬂ’?ﬁfxﬁ%}% %éleLp})f—Z kﬁé 31§°1| -indazole,

dr of or mat
I zanglph@maceyngqll]y ae@pibblnyalf}s thegzof.1, 3- oxazol - 2- yI)
I H-| ndazol e, - 20
3-{[ (1S, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] kept - 2-yl ]
carbonyl }-6-(1, 3-thiazol -2-yl)- 1H i ndazole

g?/?lrSOf gr R/%Ez(ﬁrd]lng Eo cJéﬂ ol adba,s%ect t{l m&enilon the compounds of Formulas I,

] ke a@-@ﬂﬂ]f@ﬁdﬁ@dﬁlO}nG (1, 3-thi azol -2-yl)-

20 3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1 H-indazole
hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1H-indazole,
3-[(15,4S5)-2,5-Diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-indazole,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1 H-indazole hydrochloride,

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

30  3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-6-(1,3-thiazol-2-yl)-1H-indazole,
3-{[(1S,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazole,

13



1H i ndazole, 3- {

[ (1S, 4S)-5- Met hyl -2, 5-di azabi cyclo[2.2.1

] hept - 2-yl]carbonyl} -6-(2-thienyl)-1H 25 indazol e,

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cyclo[2.2. 1

] hept - 2-yl Jcarbonyl} -6-(3-thienyl)-1H indazole,
IVORY0SB6AE) - S- Met hyl -2, 5-di azabi cycl o [ 2. 2. PCT/US2004/042852
] hept-2-yl] carbonyl} -6-(4-nethyl-I, 3-
th.iazol-2-yl)-1Hindazol e hydrofom ate, 30

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

b 4-methyl -1, 3- thiazol ndazol e
i T oA TR LR 2

S, 481;[&&@1 og'mﬁfag:l azabi cycl o[ 2.2.1] hept 2-yl]
car bon -2-thi en - 1Hindazol e

- 6-
3-{[¥ [él ‘557:\4?\?61’1 dlz abicyslel2 & ?Jh@yb? -Bilartpnyl}- 5’-(1 3-thiazol-2-y1)-

]kepIH@ldyio][&ar bonyl } - 6- (5- et hyl - 1, 3-
th| azol - g ).-1 Hi ndazol e hydr of or mat e,

{16 S S By iR 2 B oA B By B iy
car bpmybik: 6- (5 nmet hyI 1,3- thiazol-2-yl)- I Hindazol e,

3-{{ 1S 45 I\/Eth 5- di azabi cycl o
[ 2. Czéq,@%pqc}/clo[gz(@egg -Wyqartpnyly Sy(3ythienyl)-17-

| H |lﬁgigggp,l e, 3-
{[ (1S, 4S)-5- Met hyl -2, 5-dj azabi C¥C| o[ 2.2.1] hept - 2-y

r bordrkl QM%MW Jiazehicyghg[2-9 1 hep- 14anrhs>azl&>15e(,4-rseths{l 2-thleny1)~
{d 1 Srdddzoh; Met hyl -2, 5-diazabicyclo [2.2.1

hept - 2- b tr ahydr o- 2H S 4-yl) -
Jhept Ziis s P dilaabior s . Peb sy I ety 2 thienyD)-

5- dlgpgﬁbﬁyecl o[ 2. 2. 1] hept - 2- yI]car bonyl} 6- (tetrahydro

-2H an 4- t]?glel ndazol e
45) 35 l‘%ﬂ ﬂrSa%?abléxﬁéfr[%F élthti% ﬂifﬁtb-o2¥1%5}(@ﬁllbmﬂwhoxw
}- 61(g{nu§zlogéororret hoxy) - 1Hindazol e hydroforrrate 3- {

di azabi CXC| o[2.2.1 ]hept-2-y1

SRR OLL IR Bt T S AT G S
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 hept-2-yl]carbonyl} -6-(1,3-0xazol-2-yl)-

1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(1,3-0xazol-2-yl)-
1H-indazole,

20 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(1,3-thiazol-2-y1)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -6~(1,3-thiazol-2-y)-
1H-indazole,
3-{[(15,48)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl} -6-(2-thienyl)-1H-

25  indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -6-(3-thienyl)-1H-
indazole,
3-{[(18,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(4-methyl-1,3~
thiazol-2-yl)-1H-indazole hydroformate,

30 3-{[(15,48)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -6-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole,
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3-
{[(1S, 4S) -5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl ] ca
rbonyl }-6-(trifluoronethyl)- 20 1Hindazole, 3- { [(1
S, 4S) -5- Met hyl - 2, 5-di azabicyclo [2.2.1 ] hept-2-yl]
car bon 7-(trifluoromethoxy)- 1Hindazole
h‘}’@ﬂ?fﬁéﬁ?ﬁ e, 3- {[(1S,45)-5-Methyl -2, PCT/US2004/042852
5-di azabi cycl o[ 2. 2. 1] hept-2-yl ] carbonyl }-7-(trifl uorom
et hoxy)- | Hindazole, 25
5 (2 Furyl) 3-{[ (1S, 45)-5- net hyl - 2, 5- di azabi cycl o[ 2. 2.

5) %/I ] car bon I} 1H indazol e,
5 ( 33€I(Lo ﬁt}wl) %d’eza[b(cycls[wslﬂh@i frevi Jpayborgyl} -6-(4-methyl-2-thienyl)-
5- di zabiacog! o [2.2.1 ] kept 2-yl ] carbonyl }-
1H i ndazol e, [%3 Furyl)
{1 (1 B{UE485rde ylr&%dl@zamcazlaf@ﬂcuhqpb[z ylgartquiyB pi-(Spmsthlelad-

fbonﬁﬁia&dib‘%ﬁﬁﬁd&%é%&otb & (4-Fluorgphenyl) -3 {

bi
ep% _{[élgffq) SCl\giatby},Qyﬁ dlpza.bm!_y?.]é[]% | ngpt @y{]@rbonyl}-6-(5—methyl—1,3-

(4 tﬂﬁ&&l@xﬁphﬁﬂﬁ{da}d@ { [(1 S54S5)-5 -nethyl -
5-di azabl C £ ] kept - 2- yll] car bonyl | -
1Hi% 5 l‘get y1-2,5- d1azab1cyclo[2 2.1]hept-2-yl]carbonyl}-6-(5-methyl-2-furyl)-

5- (%h@%qul oxy)-3-{[ (IS, 4S)-5-nethyl -2, 5-di azabi cyc
| o 2. 2. hept 2- yI carbonyl }- 1Hindazol e
hydrbf & MebylGydiggebisysie(8yJhept-3-yil¢atbonyl} -6-(5-methyl-2-thienyl)-

1%4S)Hﬁﬂ%§$yl 2 5-di azabi cycI 0 [2.2.1 ]hept-2-yl]
1H ] ndazol e Cycl opr opyl met hoxy) - 3-

car bon lé} {
[(13% [ﬁ 45%511}6%5912 %dlszabnc#ﬂ%{%ﬂdyl@pbf{- |@rbonylhéptet@hydt-2H-
yl ] ?fdammb ]lH—’k‘f&ak&lQﬁ}&?&i%nﬁ‘aXé“ of or mat e,

| net hox
[(1

HpL-255- %azeblsrf{éﬁi%sl&hebfréylicalbopﬂéﬁf(i@fahxdﬂ}QH-
car ki>9ﬂM14 l 1J¥l‘hda%ié120| e,

Ag]& - Met hy /| -2, 5-di azabi cycl o
1?52 ﬁé’ I\%I)Yéﬁﬁtfb?ﬁblwci# MHJaE’fo? - JoarbBnAr6r(rifBrorofmethoxy)-

[(11§T—Jﬂ§ﬁzo§hy&'i%§‘o‘i‘ﬁﬁ£te 5 di azabi cyclo[ 2. 2. |
] kept car bony } 513 15

t hi 32[(5(152' ?Meihérlw’iﬁdia%bl@yc %52.B haps-23ylicbon B} -4 fYrifBipromethoxy)-
- di azabisyel o [2.2.1 Jhept-2-ylcarbonyl] -1Hindazole,

‘ 3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-y1] carbonyl}-6-(trifluoromethyl)-

20  1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-y1] carbonyl}-7-(trifluoromethoxy)-
1H-indazole hydroformate,
3-{[(1S,4S)-5-Methyl-2,5-diazabioyclo[2.2.1]hept~2—yl]carbony1} -7-(trifluoromethoxy)-
1 H-indazole,

25 5-(2~Fury1)—3—{[(1S,4S)~5—methyl—Z,S-diazabicyclo[2.2.1]hept—2-y1]carbony1}—1H—
indazole,
5-(3-Fluorophenyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2. 1]hept—2—yl]carbony1}-
1H-indazole,
5-(3—Fury1)-3-{[(1S,4S)—5-methyl-z,5-diazabicyclo[2.2.1]hept—2—yl]carbony1}-lH-

30 indazole,
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5- Hydroxy-3- {[(l S,4S)-5-nmethyl-2,5 -diazabicyclo
[2.2.1 ] hept-2-yl] carbonyl} -1H i ndazol e,

5- Met hoxy-3 -[(5-methyl -2, 5 -diazabicycl o[ 2.2.2]
oct-2-yl)carbonyl] -1Hindazole 20 hydrofornate,
3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 5- net hoxy-
1H i ndazol e hydrochl oride, 3-(2,5-Di azabicyclof2.2. 2]
oct - 2-yl carbonyl ) - 5- net hoxy- 1H i ndazol e, 5- Met hoxy- 3-
{ [(1 S, 4S)-5-nethyl-2,5-di azabi cyclo[2.2.1

] hept - 2-yl]carbonyl} -1H indazole hydroformate, 25

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

hepts-@- Baﬁdrslﬂkbﬁﬁyl{ﬂ(rsudj SLM]@Z-@SQhaz@blé)%Io?ﬁ Y h):ptii’ yl}’ca&&rilyl}

S yl -2, 5-diazabicyclo [2.2 kept - 2-
carb@% ?;T%. i ndazol e, 6-(3,

6- Di dqmqmah&blpmﬁpm B gh3yBmethfl-d {-diaDbicdsBd[2 2 1MRHIY Y HArBRnyl} -
-d| %§ Io [2.2.1 ]kept-2- 30

yI] ©%-1Hindazol e hydroformate, 16 WO
3005~ @@%ﬁ&n}l"}’&fﬂ BISRDE45)F42&B-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -

4|-3f
[(1%‘ g mg%gg@ﬁérm ¥’r5ag|azglblcyclo[z 2.1 ] hept - 2-

yl ] c‘iaﬁﬂyolnyén}yld:dyb B{f{azaf)es-mEhyl3; ﬂiﬁz}abl):ycifo[i 2{1]1{eﬁﬂ2-yl]carbonyl}—
S, 4 ) ne%hyl 2, 5-diazabicyclo [2.2.1 Jkept-2-yl]
carboan |ndazole 5
6I ([Ciy@ydpmpxlmeﬂnvms {1629 ﬁﬁ}th?ﬁ,migﬁvicivao[ﬁrzdi]l&ibﬁbi cy

0 r bon i ndazol e
o4 Wiekedhile %81%'(‘%\/ R el Poxy) - 3-{[ (1
S 49)—(—@9111%1!051.113@@9?5’9-&{ﬁi&bé’)@mb@yl[ﬁ -@ladabicyclo[2.2.1]hept-2-

] he e - 1Hi ndazol e,
oﬁ*‘iﬁf"é’% ﬁégﬁ%hi S, 4S) - 5- net hyl - 2, 5- di azabi cycl o
[ 2. Z-Amjpll5-Rlefhy]- %,éﬁta@artydy}:lom 22]odQ-eabbsil H-adolk,

hydr< Bl oY g . -
LGS 0 S PYL ML AL 2ty 0.2
15] héprzop2yhtldhindemigl } - 1, 2- benzi sot hi azol e,

{6[ (EEI_S O 0%5[(1S 45%-2 5- déaz%bué?/cloy %l]h ept-2- Oy[l?rbé)nﬁ I;]H uildaéol %1 ca

r boﬁyﬁgdrqg(yz_{ {[(1S, 4S) 5-methy1-2 5- d1azablcyclo[2 2. 1]hept-2-y1]carbony1} 1H-
indazole,
5-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-indazole

20 hydroformate,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-5-methoxy-1H-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-5-methoxy-1H-indazole,
5-Methoxy-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydroformate,

25 5-Methoxy-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1H-
indazole,
6-(2-Furyl)-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1 hept-2-yl]carbonyl } -1 H-
indazole,
6-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 JThept-2-

30  ylJcarbonyl}-1H-indazole hydroformate,
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benzi sot hi azol e, 15
3-(2,5-D azabi cycl o] 2. 2. 2] oct - 2-yl car bonyl ) - 6-i net hoxy
-1 Hi ndazol e hydrochl oride, 3-(2, 5-Diazabicyclo
[2.2.2] oct-2-ylcarbonyl)-6-nethoxy-IHindazol e,
6- Met hoxy- 3- [ (5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 2] oct - 2-yI
)WQ%W?TZI H i ndazol e hydroformate; 6-Met hdBGI/UH2004/042852

-[ (5-net hyl -2, 5-diazabicyclo [2.2.2]
oct-2-yl)carbonyl]-1 Hindazole, 20
6- l\/bthoxy 3-{[ (IS, 4S) 5-met hyl - 2, 5-di azabi cycl o[ 2. 2. 1]
hept 2-yl]carbonyl}-1H-_ indazol e hydrochl oride

ép 0- Z[I(-myran- -y1)-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-

S 45%1;_@%@}1%11‘1&!13@01@' azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon

i ndazol e dr of or mat e
6 we@i?oﬁwlik?ﬁ{{[[@ %yw@yh%ﬁﬂwabzcysbm aYlasteyloabonytt-14-
] hepa a?zow ] car bonyl }-1H 25 indazol e, 7 Met hoxy- 3- f
é]IS4S) 5- net hyl - 2, 5- di azabi cycl o 2. 2.
ep® (@%P@ﬁpﬁéﬁy{ [{LS75p - Htﬁéw%gé rsimﬁla%bé? 2.1]hept-2-yl]carbonyl} -

I\I-(SH{{_[u{d;z%lél@)dxéml}@géwyl 2, 5-di azabi cycl 0

hept | ] car bonyl }- 1H-i ndazol - %
I\I- pr& clppggylﬁ@ar%f[ﬂlﬁ -&metipl-2, S-dlazablcyclo 2.2.1]bept-2-yl]carbonyl} -
N-( 3t Arhdadz1éS) - 5- Met hyl - 2, 5- di azabi cycl o 2. 2. 1] hept - 2-
yl ] carbonyl ¥ - 1H i ndazol - 5-yl ) - N- propyl urea, 17 WO

2005¢-6837B7PYPAT (14802 5thyBE 3-diazabicyclo]2.2.1 hept-2-yljearbonyl}-1,2-
%{Sbghﬁ@otﬁ{ggoﬁ% da)fémﬂ{eazabl cyclo[ 2. 2. 2] oct-2-yl)carbon

yl]-1H1 ndazol - 5- yl } cycl opr opanecar boxam de
hydr@{léqupmpyls ~{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1 hept-2-yl]carbonyl }-1,2-

N{%M&MI -2 5- di azabi cycl o[ 2. 2. 2] oct - 2-yl ) carbon

yl']-1H 1 ndazol - ) cycl opr opanecar boxani de, 5
X 1 P49 b e oo 2. 1910t £ yHesbopotir kb

yl] geﬁglgm%gil 5- yI} N- propyl urea hydrof or mat e,
N-{3-[(5-Me 5- di azabi cycl o] 2. 2. 2] oct - 2-yl ) carbon

147-28.9 Q@a@@ﬂyc}gﬁzyl 3lop2-Yeasprpynbensthegyd H-indazole hydrochloride,
phar yIBCeBlay 42yt [ 2L RI2AL Lo IS5 89 indazole,

6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole
hydroformate;
6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-y1l)carbonyl]-1 H-indazole,

20  6-Methoxy-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -1 H-
indazole hydrochloride,
6-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -1 H-
indazole hydroformate,
6-Methoxy-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hepi-2-yl]carbonyl }-1H-

25  indazole,
7-Methoxy-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1,2-
benzisothiazole,
N-(3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-y1)-
N'-propylurea hydroformate,

30 N~(3-{[(LS,4S)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -1 H-indazol-5-y1)-
N-propylurea,
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10 According to a further conpound aspect of the

i nvention, the conmpounds of Fornmulas I, Il and III

are selected from'

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cyclo[2. 2.1

] kept - 2- yl7] carbonyl} -1, 2-beazi soxazole hydroformate,
W0 2005/06376 PCT/US2004/042852

3-{[ (1S, 46) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-1, 2- benzi soxazol e, 3-{
[(I'S, 4S)-5-Met hyl -2, 5-di azabi cycl o[2.2.1

%_Ef%{-&éé[g—lgc 4 boﬁn)fyila%arbg‘t (%Iﬁfz 2. 2]oct 2-yl)ca£bort1£]l laﬁz[-?lldazzolysl- )-
3- { [ {1iScth Eaxehmdmimaé H9d@kasaR] cycl o[ 2. 2.1

Jt Elegé’gﬁ é lypi';iy %_é) H%a%kcélplgfz %ngétg-yl)car‘bonyl] 1H-indazol-5-
3- {[ﬁ&@cl@;ﬁbopéreh@&dk‘ﬁhnc@ 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]

I'Ii ‘rj ?&T{g i M@ﬁy@? [ilea_ablcyclo [-2 2 2]oct-2-3!'1)- griagrlly I- %H&Jﬁdggo?—z E)yl'l }e—N‘ -

S, 45)rosylived cf&nﬁtedl azabi cycl o[ 2. 2. 1 ]kept 2-yl]

carb )é -1,3- thiazol - - 1H i ndazol e,
f%%«é& 7’511@ Zl\%nglﬁ?l ioyolg[2¢; ?é%vé*arxl)y@i?%nyl "1 H-indazol-5-y1}-N'-

[2 2ordgdyingpd, - 2- yl ] car bonyl } - 5- (t et rahydro-2H 25

pyran 4- m% | i ndazol e hydrof onmate, 3-

{7 (1% &’ég cqptieally pecspigblgsdlE Msrdfcl of 2. 2. 1] hept - 2-yl ] ca

1doonyl } - 5-(t et rahydro- 2H pyran 4 yl) - 1H i ndazol e,

5(36D|hdr02H- an-4-y

[ (1S, 49) Aﬁg I&P%E%#éip@ﬂ&f F@ nz%@qm&wmpwﬂ; of

car triythihs I]-H-ahﬂ] H@ZI@ b@edwEshor Mt e,

H .an- 4- 3- 1S,4S)-5-nethyl-2,5
- d| }2&93{‘%‘ '&?@%ﬁ‘z%]y ic ¥0[§12|1$3‘{§%Wa}80n11} 12—be)>/nz1soxazole
ngaHarate 18 WO 2005/ 063767 PCTI US2004/ 042852

4% gl%or OE;;& h}yl-é)%g%{%@%}g%ﬁe Qd hepts2-yl]carbonyl}-1 2-benz1soxazole,

ep;t{[lasyusi méﬂ@myjs}dzazmcyqu@zqh}ﬁptbzcﬁﬁ&m&ﬁ?lse(zt-methy1 1,3-

fgﬂa@f%@/%@@?m%@d{ﬂf%ﬁ cyclo [2.2.1

‘(s%; %42??%%?3§ Is}déaz%l[biz(:jidétq% ;P h%pt-zﬁﬁcarbony% 5-{4-methyl-1 §/3

o[ 1 éa%‘?ejcar bonyl } -

20 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2. 1Thept-2-yl]carbonyl } -5-(5-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2 2.1Thept-2-yl]carbonyl}-5-(5-methyl-1,3-
thiazol-2-y1)-1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl} -5-(tetrahydro-2 H-

25  pyran-4-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl} -5 ~(tetrahydro-2H-
pyran-4-yl)-1H-indazole,
5-(3,6-Dihydro—2H~pyran—4~yl)-3-{[(1S,4S)—5—methyl—Z,S—diazabioyolo[2.2.l]hept-Z—
yl]carbonyl}-1H-indazole hydroformate,

30 5-(3,6-Dihydro-2 H-pyran-4-yl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-

yl]carbonyl}-1H-indazole,
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| Hi ndazol e hydrof ormate, 6-(Difluoronethoxy)-3- { [(I
S, 4S)-5-nethyl -2, 5-diazabicyclo [2.2.1

] kept-2-yl]carb onyl} - 1H i ndazol e,

7- Fl uor o- 6- met hoxy- 3- {

[(1S,4,S)-5-nethyl -2,5-di azabi cycl o[ 2. 2. 1] hept-2-yl ] ca

rWMeRYISNE7470 | H- i ndazol e hydr of onmat e, PCT/US2004/042852
7- Fl uor o- 6- et hoxy- 3- { [(1
S 4S) 5- met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-yl ] car bon

- T HI ndazol e

I\I-(S%]][);%S 4S) - 5- I\/teth I-2 5-di azabi cycl o
[2.25 23 éa% Si5-pethyip, 5 isasotyIg[2.2. 1 Thept-2-ylJcarbonyl)

yl) cyglieRss an| i de hydroformate, 15
N (3- 1S, 4S) - 5- Met hyl - 2, 5- di azabi ¢ ycl o[ 2. 2. 1] hept - 2-

| ] 3 lBH yrp}n_eipm)ﬁ SHS53 mglhy L sidisp o Seh Ibetanlisesbonyl)-
41ﬁlmaambenzyl )

(
1S, 4S th 5-d b I 2. hept - 2-
(o b b T4 Sé e AP e Bot 3 earbonst)-
(
1

<

41}%1{&@&9@1%&% 3-
4S) - 5- nmet h ﬂﬂ&e di azabl §]¥C|o [ 2. Ezzﬁt 2- 20

S
]c %(I%tgﬁcyplpe@p_]gypﬁdéeﬁfl&gi pth %@-dlazablcyclo hept-2-yl]carbonyl} -
I\I-(41}ﬁﬁd@goqgaenzyl) N - {3 [(5 nmet hyl - 2, 5- di azabi cycl o[ 2

% car bonf/ J i ndazol -5-yl }urea
hydr glgpm@e oxy-3-{[(15,45)- S-methyl-z 5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-

N(4rfhg@gong@agoygr}nadgr {3- [(5 nmet hyl - 2, 5- di azabi cycl o[ 2

oct - 2-yl) carbon i ndazol -5-yl }urea, 25
N- ( é%/@luaﬁﬁr 9‘]% 1}/9%@ [5(f@lhi%@ﬁydlazzblgsw@[%}%éﬁxep%yldy{aﬁoonyl}
2 2] 10LindZ-oM, ) car bonyl ]- 1X3 i ndazol - 5-am ne,

[ ( 1%&5%@%%?%*}%@ ‘H?Z@@aﬁl‘&% 811 ppt-2yliqerhepyl} 4 H-indazol -5-

yl ] 68RO dpan éelaibbmﬁa&i T&Hia
l%é ]éj 5- et h 5-di azabi ¢ clo[ 2.2.2]

bt B s ool b | Bepisatbonsl} L Hindazol.5-

hydry@f:ﬁﬂdﬁérﬁnec&%o%@ow 063767 PCT/11S2004/ 042852
Y&r% 5rrethI-25d|azab|cyclo{222]oct 2

- y| 4 59{91??124}_1} A& SFOs1-msiying S-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazol-5-yl)urea hydroformate,
N-(4-Fluorobenzyl)-N'-(3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2. 1]hept-2-

20 yl]carbonyl}-1H-indazol-5-yl)urea,
N—(4—Fluorobenzyl)-N'—{3—[(S-methyl—z,5-diazabicyclo[2.2.2]00t—2~y1)carbonyl]-IH—
indazol-5-yl}urea hydroformate,
N—(4-F1uorobenzy1)—N‘~{3-[(S-rnethyl-z,5-diazabicyclo[2.2.2]oct~2—y1)carbony1]-IH-
indazol-5-yl}urea,

25 N-(Cyclopropylmethyl)-3-[(5-methyl—2,5—diazabicyclo[2.2.2]oct-2-y1)carbonyl]-lH-
indazol-5-amine,
N-(Cyclopropylmethyl)-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2. 1Thept-2-
yl]carbonyl}-1H-indazol-5-amine,
N,N-Dimethyl—3-[(5-methyl—Z,S-diazabicyclo[2.2.2]oct-2-y1)oarbonyl]-1H—indazol-5~

30  amine hydroformate,

‘i: 2527
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NN- Di et hyl - 3-f
[ (1S, 4S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2- y1]
carbonyl } - 1H i ndazol - 5-am ne hydroformate, 5
NN- Di et hyl - 3-{[ (1S, 45) - 5- net hyl - 2, 5- di azabi cycl o[ 2. 2.
@hept -2-yl ] carbonyl }-1H indazol -5-am ne,
VRRUOSABIHY| - 3-{ [(1 PCT/US2004/042852
S, 45) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2. | ] hept - 2-yl ] car bon
yl }-1H indazol - 6-am ne hydrof or mat e,
N, N- Di et hyl - 3{[(1OI " I
S, 4S) - Smeth i azabi cycl o
] he ir?%%sypf}lylﬁ dlﬁ%#“ﬁ@%[i@}l]@?&ﬁﬂ)ﬂ@bonyl] 1H-indazol-5-
I\I-q/ﬁ,},lgpentyl N-(3-{[ (1S, 43)-5-net hyl -2, 5 d| azab| cyclo
[ 2.2, hept car bonyl }-1H i ndazol - K
hydr]g oty 3@@ é@o%@ﬁﬂnyﬂ 5- d1azab1cyclo[22 1] ept-2-yl]carbonyl} 1H-
N ( Sinddzb1l Rtk hHdBRENML - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-
yI]c rbonyl }-i H indazol )urea
s OGBS LB e er-sbits s ot Tospe o omborallol T
ct Zinaya{z)ﬂcgglgﬁl@ ['1-1H1indazol - 5 yl} urea hydr of or mat e,
dlazablcyclolz 2.2]o0

ct 2, 9’r1§1€§ﬂ%?\3i[({15 i&kﬁ‘ﬁﬁ%ﬂcﬁ/ S-diazapicyelelda, 1]%@@&2-y Joarbonyl}-1 4

pharif@ess-hek hydraeaeps,abl e salts thereof.
Preferred aS{Ject s _incl ude phar maceut i cal OSI tions

congh{Vdrimgthal-d o Hpd B -1eethylida- §la$ah%<ﬂt>l'}28rﬂ]}éﬂﬁ> l]carbonyl}-1H-

pharipgeew-heakl y acceptable carrier and, optionally,
anot her active ﬂent as di scussed bel ow; a net hod of

st i rrCHePRegtsA -6 L Si-Pranethyire Sidiazakjcyelobha thept-2-yllcarbonyl} -1 H-

Ni CGhdaRbdlCs-{1 FSornBt as determined by a
i y?ﬁgdgi}g&%r oe%e descri bed herein, 25 either

ntiona
o VT CHSoRRO A Vg Sish matih el eraiesglof? £ hlhept-Zayicmiony) - A
rmdeﬁldazgg ymlr@a mammal or in a hurran) a nmet hod of
q a neur ol ogi cal ndr one, g | oss of .
1,%,@# -GyclerepENali-i 146815(}32 é‘i%hﬁ‘é’ﬁi?f%/ 2Joeighidathenyl]-1 H-indazol-5-

| M3 pg M deforklge) | Ne, nenory inpairment, etc. method
of ay:reat ?,n%,Oa di sease state nodul ated by ni cotinic

al pRECTLREEVHVE P (P ety ndieabieyelgl2 2 Aloctiyhinarborylyy L H-indazol-5-
t hoggurgnti oned herein. 30 20

and pharmaceutically acceptable salts thereof.
20
Preferred aspects inciude pharmaceutical compositions comprising a compound of
this invention and a pharmaceutically acceptable carrier and, optionally, another active
agent as discussed below; a method of stimulating or activating inhibiting alpha-7
nicotinic receptors, e.g., as determined by a conventional assay or one described herein,
25 either in vitro or in vivo (in an animal, e.g., in an animal model, or in a mammal or in a
human); a method of treating a neurological syndrome, e.g., loss of memory, especially
. long-term memory, cognitive impairment or decline, memory impairment, etc. method of
treating a disease state rﬁodulated by nicotinic alpha-7 activity, in a mammal, e.g., a
human, e.g., those mentioned herein.
30
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WD 2005/ 063767 .PCTI US2004/ 042852 The conpounds of the
present invention naybe prepared conventionally. Sone

of the known processes that can be used are descri bed

bel ow. All starting materials are known or can be
conventional |y prepared fromknown starting nmaterials.

VO RWSA8PHThesi s of similar conpounds is di scPEE@E2004{042852
copendi ng application Serial No. 10/669, 645, filed

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

used in the preparat|on of the bicycl obase am de are

10 conmerldp sempouadeattheiresent dxigntinn mydisr@ares yonisaiignally. Some
pr ocgaiy 189 we ?ﬁﬁéés@s@cﬂat lokh Eehﬁed ér& & Béﬁ%elowo 'A1BRarting materials are
descri bed below. For exanple, éazo | e- 3-carboxylic

aci dkijosmep pARDeCPE eponally pEpasts) f@m Brosmotaingsiterigdei ds

can be prepared fromthe correspondi ng i satins by

basi c %grol ysi s, diazotization, and reduction

[%ny der , Tibe pynthegis ogqnmlg compeundsis ﬁqsclg@ﬁgl n gapspding7application Serial
2009, 16289 Bﬁﬁﬁﬁé@eﬁeﬁbé}% oYY, i Lenfifel dibscfoRite QFW R Ry
from 2, 5-di brononi tr obenzene 15 by reaction Wt

di etiRgarprERterhas tferanaponi f i cation with decar boxyl ati on,
followed by re- esterification, reaction with isoanyl
nitrite under basic conditions, hydrogenolysis, and

saponi f i cat i oAciisfhaican be weq/in thepreparition of the bicyclobase amide are
ﬁﬁmWaﬂy%vaﬂa%b&‘ﬁ% Afreblar% bg LRRA$EREdures dBsoribed in the literature,

Swanson, en2|soth|azolecarboxy I C

aci opr@aﬁesa@eé .bélsm gar eXﬁmblm indzeleReantiox e acidde edrernerqialisn
oxal dy¥ilabfel |Hi’6rh8§ﬁda@5‘l@ aélhé%h BL e g&}é@ﬁ&ﬁ ehelcBlrb wﬂngaxat&Qby basic

treatment with dr OX% anm ne, &en per oxi d

sod.hyﬁioﬂmr%%oa@twn By gﬁ@%@ﬂ%@é@&ﬂ alnJ . lﬁ@a $qq 1952, 74,

t he noep @eﬁ‘héo%ko@itb’ Ezﬁ?oxl?lh& Xo@& &Q%@ ﬁre@gﬁe&i E§m@réed1bromomtrob enzene
conmerci al Iy, avai |l abl e, "can repar ed Known

br odwdeacien wé%é'ﬁﬁhmlqnﬁte{sa@mﬁoa navw@hr @carb@wlaé@n followed by re-

des %ﬂeﬁﬁ&u@@ E&W’uoﬂ: V%h RXATPhiGrite under basic conditions, hydrogenolysis, and
(1S, 4S)-2-téent - 0 carboné 5-
di azsamﬂnefgfeﬂlq;{ [éngelhigﬂ\ép aldwinh B BembaspugheP i Beboeck, N.M.; Longstaft,

CONMME! G bdny's &y @bh(ﬁ*@b@.’rAlﬁ 15pd8) sofid] ?lteg%.lyoxg ¢ acid %an be Rrepared

2,5- dlazablcyclo[ I'T hept ane can prepar ed

r ed fean Gippbgnot %ere@céﬂptl waibpwllyl hdgrida fed dumpinghy thopﬁp tqlﬂpwed by
A urﬁeeﬁﬁshwl@i{m?o@ra@ae Oya?ogéﬁﬁéf&a&ee af soaRAMGI ko4&

am nati on | owed by rotectl on

2,5 Bm&koamil@y@labqaz bzusz}i@t apispasativnies thebéqyelobage awides are
des%inﬁx%fé 419 avdiliBl 'a L6t & UNGWRR B,

Hot or oG E}a‘é% e, ca a5 4?113% ihgl S? ocgt!lureé d&scrlb?%m the literature,
D. \WOJ as be@jq@mv _E_cg‘mam}llq', (@@-2-1‘6} z‘-butyloxycarbonyl-z 5-

2- M%ﬁi})fﬂw}%lo?z ﬁjdﬂéltﬁgle%%r&lo%gnc% 2l RELARLF AR RS, S@S 48)-2-methyl-

repared from -dlarnlno exanedi oat e
£5y c1%rdipgapigyde [2t2ﬁ@eﬂag@@@)bp prepared by the reduction of the ters-butyl

carbamate with lithium aluminum hydride or by the sequence of reductive amination

followed by deprotection. 2,5-Diazabicyclo[2.2.2]octane can be prepared as described in
the literature (Newman, H. J. Heterocyclic Chem. 1974, 11, 449, Sturm, P.A.; Henry,
D.W. J. Med. Chem. 1974, 17, 481). 2-Methyl-2,5-diazabicyclo[2.2.2]octane can be

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

21



21 PCT/ US2004/ 042552 WD 2005/ 063767 i ntermedi at e,
reduction of the tertiary am des, hydrogenol ysis,
sel ective protection, reductive am nation and
deprotection. The bicycl obase am de can be prepared by
the coupling reaction of acids with the bigyaisaocanizeg
wanebshti37e) or HOBt and EDCI in DMF, or by converting the
acids to the 5 corresponding acid chloride and then
reaction with the bicycloam ne (Macor, J.E.; Qurley,
D.; Lanthorn, T.; Loch, J.; Mack, R A ; Millen, G;

Tran, Q.. Wi gh , , . Bi .

e ety 8 Dot g

gem eyamineioh aim rogectigioom t enper at ures for 4-8

hour s. i.oam 0 . . .

o ) PRk A05 AR RO g v e

Tl gicyﬁfo amiGe kefsHBTH or BOR andJEDQIGn NME, ocgjémnvg@@g the ggjdgfo the

11 . Bi ' ..

pr wiesL Grliobisd,; , Réx B, G.pERDW-; t, N.; and J.

re ant . gadguct s ' rif i

st aniePth s ERREEE Pt STl )P ety

re ;pe:;ﬁfg&ﬂ lat ma#m tempergiracior ¢-8doty. Thioweids kialaes gan he prepared from

art, e of .or b - Wi ;

odighisd g M RSt (VIR Goldin D, 7
10i n AH. Gheneluc., 1985 ok 1106k Ricybbawstrdtinddnaminspslpgs may be

forns. Al.l _of. > i udi s j

el 538 AP BRSBTS

norekanyslaibelons. Xihe ressltapt addnets tandrasodatedsn svmdliadibylsfapdard

; _ e |
o BUE,Rih i SRR AR RereBh Rl el B BRURIin e

conttain no nore than 5% w w of the corresponding
opposite enantioner, preferably no nore than 2% nost
preferably no nore than 1% The optical isoners can be
obt ai ne@nbyf srdmatywskillon thefart twhii recegnégei that ppepavngésof Fgrmulas I-ITT
accordi. Q. CO nt | I

et B TR EP LRIy SPLBRERP Sinal P A Ryccly
optcompbingds, aadlidieg @icisemas, Hyasisomers,fdnsteraoimbrmizturesoAadreaies,

di ast S | - , o
B

20  the scope of the present invention. Substantially pure enantiomers contain no more than

15

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

preferably no more than 1%.

The optical isomers can be obtained by resolution of the racemic mixtures

25  according to conventional processes, for example, by the formation of diastereoisomeric
salts using an optically active acid or base or formation of covalent diastereomers.
Examples of appropriate acids are tartaric, diacetyltartaric, dibenzoyltartaric,
ditoluoyltartaric and camphorsulfonic acid. Mixtures of diastereoisomers can be
separated into their individual diastereomers on the basis of their physical and/or

30  chemical differences by methods known to those skilled in the art, for example, by
chromatography or fractional crystallization. The optically active bases or acids are then

22



ditoluoyltartaric and canphorsulfonic acid. M xtures
of di astereoi soners can be separated into their

i ndi vi dual di astereoners on the basis of their

physi cal and/or 30 chem cal differences by nethods
known to those skilled in the art, for exagphgs2d)os2852

woCco3messdgr aphy or fractional crystallization. The

10

15

20

25

30

optically active bases or acids are then 22 WO
20051063767 PCT/ US20041042852 |iberated fromthe
separ ated diastereoneric salts. A different process

mbprgfeggﬁ) ﬁg?eg(g{_agedﬁ&yf&a]neﬁg s%ﬁe £y rﬂf}[\é% Ig)gtfs%?r)g géb?&tl&fl of

WI dphca(b isowmdetslinwotves thewenifichire lchidemiogaph(es. apirsl AEHLIGcolumns),

en t max m arati ' .
RS Be AT EBe BT 0 Ry a0 B o
Di tmbmmnegs sm&amh chimt EPLOBolamds €hinreacfettn@d bp sy, erany

ers & utin a

g Bl ted O YeP R BE i, PR Sfieoapte, Brpymgac
u Seﬁatdnonél,' Imeth(m tiithault ldyriveittationg arecadmmemfnhi sThe bpfﬁ'qaﬂyr_acthats

Hneoun c%rm as ?II?(éarnCilzc P Iﬁe% Léltbj)sd)}%lklﬁg g?tgctah}? chtllvg
p rsmct&@sea;enatsm |ch11reé aptthesis pmoesdestmdmeamﬁbrcdmndﬂﬁomhich do not
cause racem.zation. 10 In addition, one of ordinary
sl?fnllsf”acemfzﬁéonart will recognize that the conpounds can
be used in different enriched isotopic forms e.g.,
enri ched the content of..2H 3H
Tac. 1 wiich e SO R e st picomnid e
d d et dr[fsrﬁuexmchdhsntmcafoads Bar, rmcdmwhe oautket of7EL *H, ''C,

pnqgan%%)&e“gg %%%Eaglgcgéa}‘ F%b imen%,ljﬁ%éongoﬁnds 8 eSLte?&Jtéld. %ﬂgh
5,d8ut€ratedl 4orars atabh BB dleIEproatdut deatibaiin EA% Patenﬁ%},véﬂdjém and
cldhg96) AIALRKEATS bg UL AR LA OOl LR e

Detiterium's compounds can

usSinpgve e Bﬁﬁwcmﬂm“sﬂmﬂumm of estonioth énhgs n: Dean,

Dennis C.; Editor. Recent Advances in the Synthesis

and 20 Applications of Radi ol abel ed Conpounds for Drug

Di scovBeyterduna substristed poveprtundq dan be sy@tiresized WRir@nariowdasethods such

ORI TN PN T
p@hldaezbns&f Redelabylad Oespamdd for Beligdbiadosbrydnd Devaiaueds [In:
USROS Sl LS 2, TEL Lo R
1 TAP2AORY Rabdlkdl $80rg? Bb2VarfdAR il deiad dThe synthesis of radiolabeled
compounds via organométallic intermediates. Tetrahedron (1989), 45(21), 6601-21,
CODEN: TETRAB ISSN:0040-4020. CAN 112:20527 AN 1990:20527 CAPLUS; and
Evans, E. Anthony. Synthesis of radiolabeled compounds, J. Radioanal. Chem. (1981),
64(1-2), 9-32. CODEN: JRACBN ISSN:0022-4081, CAN 95:76229 AN 1981:476229
CAPLUS.

co?rg)ounds can

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

all the compounds of the present invention for which salts or prodrugs can be prepared.

23



25 Evans, E. Anthony. Synthesis of radi ol abel ed
conpounds, J. Radioanal. Chem (1981), 64(1-2), 9-32.
CODEN: JRACBN | SSN: 0022- 4081, CAN 95: 76229 AN

1981: 476229 CAPLUS. \Where applicable, the present
invention also relates to useful fornms of the 30
BARYSAeP367as di scl osed herein, such as PCT/US2004/042852
pharmaceutically acceptable salts or prodrugs of all

t he conpounds of the present invention for which salts
or prodrugs can be prepared. 23 WO 2005/063767

PCT/ US2004/ 042852 Pharnaceutlcallg acceptabl e salts

i ncl Rigenrepsisellosecaiaiecraltyntutdasn gbteined herartiag fsaupricompound,

f UNchhQBhiRg aPSbaBe, b@tﬁ%ﬂ if¥rdaRic @R ofgﬁ‘l% 9:9&‘{0‘}‘01% a 1IN efample, salts
acid to forma salt., for exanp alt

hy drepiresericaeidesul s scid: p?eosalaqr@’acléﬁe%tbq% ﬁlﬂléonépcqcui, camphor

et Namehiatid, ORdIE aiai 1Hlaleit BB R cini S4bhd, ORCacRE Fflmi Q%R htirobromic
aci d, mal ei ¢ acid, succinic acid, citric acid, formc

aci cPGlthFQiEJ rotitatage agd.dumsisrnsidh wliedic goidimmdsliq %cldaem%parbomc
f umBgkidgc Pﬁﬁhﬁ@euﬁéﬂﬂk a¥dehi@b18 641 alsgfﬁﬁﬁl@é 116563k Wilich nain compound
carbonic acid. Pharnaceutically accegtable salts al so

i ncl THRREoRT A $8 2qith angHp esactedwithel appEopHEe bird to formce 8- oedives

an afetagkidh d:a]cfurrf gagte8BmMrhRodiin PR RML 818, PRSE skifled in the art

form_e. pot assi um cal ci um_ nmagnesi um
amotill @ﬁ&ela%oga% Fhah@l%ildtt@n safg ok the gleimpad sgmperndp enazpbe prepared

Wi | lbyhsbchidiess ﬂieﬁl%ﬁﬂ&bﬁl@ w‘itHﬁIe aﬁﬁrbﬂw@éj]ﬂbx%hﬁ@oﬁﬁ dnde £4d '\tlbﬁ'ly ofa

cl ai med caonpounds_ nay ggre reaction of

t he "EBRFGH KB Pethodsh éﬂtaﬁaﬁiﬂ’@ r #llsalieangd ﬁﬂfﬁlg@rﬁa@h getal salts can be

O g Rdpared 6l badting 1R Won@burls o WERGENBE \nlftﬁ%h ?%Fﬁﬁgﬁase viaa
Alternatively, alkali and al kaline earth ne

can YB&ety pilagap éﬁﬂﬁ9sreact|ng t he conmpounds of the
invention with the appropriate base via a variety of

nown nEiQde 15 The followi ng are further exanples
13t aci d B felowing fre duthepexapplenpinsidl sals thagan borptaipgdity reaction

| NORGARhdZgAlc o7 bﬁg@ﬁb GCiAE lnbbPitos MGtk BFoinBdl RRNES aspartates,
al ginates, citra , aspartates, benzoates,

benPeKedes P%ﬁ%ﬁe@%fonw% msvlaﬁteésbu%ﬁw pamnberates Aighhennatesss,

di gleytepRab@propionyied, @9@3@?1@1[1%&5 %@iaﬁ&ﬁff&étes glucohe tanoates
dodecyl sul fates, ethanesul onates, gl ucoh eptang

gl y EFBPPIoSRisE emishEHTss biptaaeaies, horasmiendamargtes, hydrobromldes
20exap@aibaifes, £ UPRb AL &RancWEH AR QHLEE Shalesl I?)ye‘a{a%s‘aﬁblg@e%

2- hydr oxy- ef hanesul f onat es, | actatés, maleat es,
met H4A f2orrpbidalenesylfonates, ﬁéqlggsf pahnoates pectinates, persulfates 3-

2- ngpdiihad pRngsd) bfc%é%t ﬁ$a1at&xﬁilogﬁ)§a?es RRLARAL Bfirates, thiocyanates,

pectinates, persulfates enyl propi onates,
pi cios¥laies, mseyjafpsandgnd %F@Bﬁeﬁ)nat es, succi nates,

tartrates, thiocyanates,

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

base can then, if desired, be converted to a pharmaceutically acceptable acid addition salt.
30
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tosyl ates, nesyl ates and undecanoates. 25 Preferably,
the salts fornmed are pharmaceutically acceptable for
adm nistration to mmmls. However, pharmaceutically
unacceptabl e salts of the conpounds are suitable as

i nternedi ates, for exanple, for isolating the conmpound
MO0Z0SQ6X67and t hen converting the salt back RCI/USAM4/042852
free base conmpound by treatnment with an al kal i ne
reagent. The free base can then, if desired, be
converted to a pharmaceutically acceptable acid
addition salt. 30 24 WO 2005/063767 PCT/ US2004/ 042852
The conpoirsdemerundsef e pestipnein bg admiaisteediating pepsen active

al ongoRlicASraforAGlatine THg Rireh: n‘i’sfenﬁorf oMM 1ek BRhrmaceutical
Thus, "the present invention also 1ncludes

phar seEeEitivnsf corarompdst Fpigrias Sl comipinader erpmplsy orgionmore
|- 1 1 fhafiRRb@ il boeidle @XAAP! €, one or nore
pharmaceutically acceptable carriers. 5 Nunerous
standard references are available that describe

procedur @fnfetus BLARAT defbenc&akd ﬁHﬁabﬁ&ﬁﬁ‘dles@hb@&%cedures for preparing
suitabl e for adm nistering the conpounds according t

t he VaFifseiRER@siontsutaklp &3 a isriag the apmp@indigcaerdimg do ﬂmd

Pr epatatib® txadples SPBleRiidl ?&mufa%ns aﬁé?ﬂ%ﬂxﬁmnb e BRained, for
Handbook of Pharnaceuti cal i en Aner i can

Pharfaeelet ip. g Hapdd 9&&@68@@1@%&@ Eproirionts, Aafieripasrharmaceutioal
fhar AR6&M N Gahr-PARRYS); 'E_’ﬁa[rﬁﬁceu{f@a@ DBlage ﬁéﬁrﬁb?e[bWwaennan

Lachman and Schwartz, editors) current edition,

publ ashiaen #yl Svhy s ediiersk erreni g4ésion, publishag by Magoel Dekker, Inc., as

Rem At QK eif R TGk £iBN Seh R £ % 6&51“&&%06)5@53 1593 (current
dltor) 1553-1593 (current edition). In“vi ew of

t hei§it®fbha- 7 stimul ating activity and, preferabl y

their high degree of selectivity, the conpounds of

t he present invention can be admnistered to anyone
IReedi ng" $t ViRwoGtPs APk 7 slfypHeling apédlypdpaeforably their high degree of

Adm sBle§itvig! thOSbrRYRE 28e ?E@Qé sREHion AGLHY éélhﬂxﬂst@@d to anyone

patient needs, for exanple, ora 'y, nasal }l/)
par @sedingsiigplation peallaresesioys. Admipistaation suy by accomplished

| Nt r38B@E A alidht néeﬁ.ts rf&%c%ﬁ@'dréﬂyaﬁgalm érgﬁt lg)pgﬁbgg%neously,

i nhal ation, rectally, 20 vaginally, t
oc ulBiFavERRPSAY: dntrammpcarlyyiarasimally end 'QV 1on}jb)stalgeéatfog;m@ally,

%an vaginBethplcally Al BEaLeaRgGespounds of the

Various solid oral dosage forms can be used for administering compounds of the
invention including such solid forms as tablets, gelcaps, capsules, caplets, granules,
lozenges and bulk powders. The compounds of the present invention can be administered

25  alone or combined with various pharmaceutically acceptable carriers, diluents (such as
sucrose, mannitol, lactose, starches) and excipients known in the art, including but not
limited to suspending agents, solubilizers, buffering agents, binders, disintegrants,
preservatives, colorants, flavorants, lubricants and the like. Time release capsules, tablets

and gels are also advantageous in administering the compounds of the present invention.
30
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i nvention including such solid forns as tablets,

gel caps, capsules, caplets, granules, |ozenges and

bul k powders. The conpounds of the present invention

can be adm nistered 25 al one or conbined with various
pharmaceutical |y acceptable carriers, diluents (such

‘§0 28038933%%, mannitol, |actose, star ches) andCT/US2004/042852
exci pients known in t he art, including but not

limted to suspendi ng agents, solubilizers, buffering
agents, binders, disintegrants preservatives,

col or ant sy, § Lﬁc&@ gsdﬁagg gnlg%ants and %lhe like. Time

rel ease capsu ocbe yiped fay adgninistering compounds
adv anft thejevensionsninaitding htoeus ang n&ﬁ&% O&m&uﬁ&% Shuldidl, suspensions,
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ex c Pistitéantto ﬁl@@btlvasngm]ma stditstri@dble cafiithd A%EALS S F’r[‘{ﬂe art,
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OI nt ment s,

ca 3
| otn’{(%(?m1 Qb€ "‘ira.ltlgrl;]glay %lﬁ%lﬁgﬁg‘? E"ﬁ@ eryal @mnﬁtaupn aneans such as
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adm nistration to the skin, eye, ear or nose. Topical
adm ni stration may al so i nvol ve transder nal

adm ni s®erseldormulatiomeaitsb] Sde %ﬁﬁsteﬁﬁ)g ik ﬁﬂﬁlgt%nr@éo can be made.
at
patgh Exmple, for treatment of disorders of the respiratory tract, the compounds according

to the invention can be administered by inhalation in the form of a powder (e.g.

micronized) or in the form of atomized solutions or suspensions. The aerosol formulation

can be placed into a pressurized acceptable propellant.

The compounds can be administered as the sols active agent or in combination
with other pharmaceutical agents such as other agents used in the treatment of cognitive
1mpa.1rment and/or memory loss, e.g., other a-7 agonists, PDE4 inhibitors, calcium

channel blockers, muscarinic m1 and m2 modulators, adenosine receptor modulators,
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Aerosol formulations suitable for adm nistering via

i nhal ation al so can be nmade. For exanple, for

treatnment of disorders of the respiratory tract, the
conmpounds according to the invention can be
adm ni stered by inhalation in the formof a powder
(BOg2050¢36i croni zed) or in the form of at omPEEES2004/042852
sol uti ons or suspensions. The aerosol fornulation can
be placed into a pressurized acceptabl e propellant.
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i ngrmetubdrs’ C\a]ﬁicﬁ)@]ha@é mewﬁ&@y&%o%hﬁlb Sdcehthy 5%81&19:5 d3BCE o the
Wlththelr(i‘ﬁuaJ dosa era e or a dose below th elrg

usualPSH RS A &@Ck’ GWGS V6P 0LRE0Tnand VO &/38632. Such

e lmﬁ'ﬁmlaﬁonabﬁhbﬂdﬁﬁdah(be uy&dﬁrhtreaﬁﬁ§ bduliBns/ MRELS 34sBEiSed with reduced
whi ch {% :;rl%ge the efficacy of nicotinic receptor

agont & FOISSIOTy  the positive modul ators

di scl osed | n WO 99/ 56745, WD 01/32619, and WO

01/ 32622 10 conbi nat.i on%dslgt herapy can be used in
treating & EI COTRIAf SRR Iserkia senurcaan With Rorprandsshit bind to

ni ¢ At peptides nadhialebBinbibit tHebiddi@lof iQe Wgﬁc%ﬁbtgﬁes See,

sed i Ry ion with conpounds that bind to
1gepglgd Bg%yﬂﬁereby i nhibit the binding of the

pepti des to a7nAChr subtypes See, 15 e.g., WO

99/ 62505, The gr esen éﬁventl on further i ncI udes
met hods Of° 758 tt%ﬁ?"“c er ing{pgps mmethogs of teptment thet inpolve

ni Cad:tlvml(m sfecepit@hs. reckptoss. Thie t&@?@&ﬁhﬁﬂ%ﬁ%él&&és methods of
in dsrrethods%ﬂ seletlvely

act PUSET Y AL PR S kneg-7 niP Rt respriots Eraoieadt, s, mammals,

2ani pspkdiallychugnans, WBIFE sich Z8vABRBEhAbE HAVIBRS: e&’éi’ta ?ff?dt Nuch as
on/stinul.ation _has a therapeuti

suchhact I‘i\kt‘? %1 r
sucHREE SUHHET RO PRY Telpyepandidans fnyplving neasplo gisairshdbmess such as
| nvtheVosagf mei6rg] @pdctdly 1SR Sory SHE nthods comprise

administering to an animal in need thereof, especially a mammal, most especially a

human, an effective amount of a compound of Formulas I-IIT, alone or as part of a
25  formulation, as disclosed herein.

In accordance with a method aspect of ﬁe invention, there is provided a method
of treating a patient (e.g., 2 mammal such as a human) suffering from a disease state (e.g.,
memory impairment) comprising administering to the patient a compound according to
30  Formulas I, Il or IIl. Preferably, the disease state involves decreased nicotinic

acetylcholine receptor activity.
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t hereof, especially a mammal, nost especially a

human, an effective anmount of a conpound of Fornul as
I-111, alone or as part of a 25 fornul ation, as
Q284S her ei n. I n accordance with a met hodCASsaN9H/042852
of the invention, there is provided a nethod of
treating a patient (e.g., a mammal such as a human)

suffering froma disease state (e.g,, nmenory
i mpai rment) conprising admnistering to the patient a
compound according to 30 Fornulas I, Il or Il
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a netho dg’a?ﬁﬁ)‘g fqneqpith éﬂeﬁw@ é%?@?feﬁ theistentionghese éiretedpda method
met Hadhe fﬁeﬁfmdnh& pro@o1aARRE o Bkeabd ARBYAiAN sty 6;11'1 ﬁﬁ)@é@sed

r congﬂt|0ﬁ, uItln&)fron1suppressed 15 nlcotlm

c e PEHS PR eerﬁ?ea T {ANSHSTIOR 81 dRammak e gp fAvaman, gomprising
a hudministetiof i iriduhgof AipbiRlB6drMdy AT RN IIOJ i effectlve to

gund g%ge din to Formulas |, TI or |11 ective
Sreceptors. In accordance MAth

another nethod aspect of the invention there is

provi de met hod for the treatment or prophylaxis
of a ps I’?B‘iof nef ‘%1?' #hofher metherdaipeqt efithp ipalitiomshrre is provided a

20 e. grethodEs¥THe)treaiiibat cﬁr%ﬂﬁdﬂmé’ bf RYEREE 9&5‘1‘35@5 hcy ition impairment
di sease in a, mammal human,  conpri

admR<PEPTH ﬁn%'i‘ﬁn@?@»é’& PW%dea?ﬁ?{ﬁtﬂ’e dscage @@mmd, e.g., a human,
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25 In accordance with another method aspect of the invention there is provided a
method for the treatment or prophylaxis of a disease or condition resulting from loss of

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

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

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

method for the treatment or prophylaxis of a neurodegenerative disorder by activation of
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mammal , e, g., a human, conprising admnistering an

Y0 RWFGEST ampunt of a compound accor di ng t o PE&YAI04&I2852
[, I'l or Ill. 30 In accordance w th another nethod

aspect of the invention there is provided a nethod

for the treatnent or prophylaxis of a

neur odegenerative disorder by activation of 28 WO
2005#G83E7oePICT/ 1S ZOUIRD 4235 RUma GEEpListedpinsteringmm e ifective
MBMTRb ounofh conoltdBBEbrdif bR, Adptpi stering an
effective anount of a compound according to Fornul as

I, 11 or Ill. In accordance with another method aspect
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of compound accordihg to Fonnu ,
acch@ﬁﬁE%i%W@ﬁm&ﬁb%%%&hhb{M@éﬂaspect of the invention
there is provided a 10 nethod for the treatnent or
prophyl axis of a neurodegenerative disorder by
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amount of a conpound accordi ng For mul as |

1 | methpdferpspigeime acwipasin a et ergetaﬂmamépmeumfcomm induced
| nVeRtADRLNS rc&n%%u@ aﬁffﬁﬁlﬁgm . il B?(Qm{ & a compound according
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adm ni stering an effective amount of a conpound

according to Fornmulas I, Il or IlIl. The conpounds of

the pr es&hicootiarenivits Anadies methed eipadt of the privantion|thgaisdsquided a
1o efRARAl fYr aliéAaBBORiSiHiS: oRAPGR : ﬁ?r! %}{?’cﬁﬂ Etdudd Hgfgfgﬂ!)eﬁlées ina

for the alpha-7 nicotinic ace I ne rece
mammal, €.g., a human, comprising administering an effective amount of a compound

according to Formulas I, IT or IIIL.

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

conditions associated with the central nervous system. Nicotinic acetylcholine receptors
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Assays for determ ning nicotinic acetyl choline

activity are known within the art. See, e.g., Davies,

A R, et al., "Characterisation of the binding of

[ 3H met hyl | ycaconitine: a new radioligand for

| abel I'i ng al pha 7-type neuronal nicotinic

AXREYPPBEHAET ne receptors,” Neurophar macol ogy ,PCTGIHR004/042852
38(5): p. 679-90. As agonists for a-7 nAChRs, the 30
conmpounds are useful in the prophylaxis and treatnent

of a variety of diseases and conditions associ ated

with the central nervous system Nicotinic
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(ne wor.ns) and ants. See, , Kern e

rtin .
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abnormal sensory inhibition is a sensory processing deficit in schizophrenics and GTS-21
25  has been found to increase sensory inhibition through interaction with a7-nAChRs. See,
e.g., Stevens et al., Psychopharmacology, 136: 320-27 (1998).

Another compound which is known to be a selective 07-nAChR agonist is
Tropisetron, i.e., 1aH, SoH-tropan-3a-yl indole-3-carboxylate. See J. E. Macor et al.,
30 "The 5-HT3-Antagonist Tropisetron (ICS 205-930) is a Potent and Selective A7
Nicotinic Receptor Partial Agonist," Bioorg. Med. Chem. Lett. 2001, 319-321).
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25 Amyotrophic Lateral Sclerosis, memory impairment, memory loss, cognition deficit,
attention deficit, Attention Deficit Hyperactivity Disorder) comprising administering to

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

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

Pick's disease, diffuse Lewy Body disease, progressive supranuclear palsy (Steel-

31
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Al zh8rgrgratongibdRadmson' phepengia gerlesef Gugmy Fubaitq ssiggosing
Body palicB@ahaRitis, HIRGREESE HafUPLRINE s 8RBasH @!y@ele(n%baﬁlles Primary
vxg 2005/ 063767 PCT/.US2004/ 042852 Ri char dson

n

d p@ﬁ@iswerﬁy 3sjag %ftz %@e@eﬂgﬁg@% é\ﬁao{lgqyl ossPh ggpas e/spinocerebellar

sy ndeteti® jype BRS1RbpdhedeE@bellafliss @REASnd, BAlel B ME Tourette's disease, bulbar,
degener ati ve at axi as,

anyotro I?3 Ia eral sclerosis,

cort Pstf’g‘?o B@% alsy fPEhEpSr R RO, SPTRb bRt RTPulST Eeophy (i eancdy's
conpliesase)f pr@biiy'ﬂateﬁdl baeydtig f@ﬁhﬁrsﬁa%h rapfBébite AR b tngnn

Hunt i n% ﬁl S??SI Par ki nson | sease,

synu@ﬁ Fehgﬁgetl & %’rd?rdjgﬁe?% %Xr%@]% pdisgaire Sandhefs figease, familial
$Qri qjaﬁhldgsreﬁe WG@[%EK@éeﬂHéfB—W@EﬁJéﬁdﬁeag@grﬁdghc paraparesis, progressive
di seas ere ataxia ty

ol i VB B‘?F’H’ OPEF%&@HQ? g’ts‘?aéfﬁésuc@q {rsutzfoldilgkob, Gerstmann-
Tour Sit'dil&'lﬁ—-smllﬁlﬂ&ﬁ fhseabé,l KRS and fd@%@?@h&iﬁﬁ%&% 3hd M%urodeﬁeneratlve
spin scul ar ro i nobul bar. nuscul’ar atro
(Kenné aé}}’] ‘?@e@‘g’e s i ﬁﬁ“ﬁ‘?‘?a PLIpUFckpn dejuding gmbolic Sochision and
f am throaiboﬁqaastulsmn aawapmgﬂraaranmmnﬁa faﬁg“@ﬁ@(mcludmg, but not
% selasge,dt I bfr‘g?-ﬂ]]\/\éiza di, sease, Tay-

Wigh pugiucal, sul 1ac@1%ﬂ,pi qqdélptraggelgﬁlé@d @tracranial and
di seamfprtmn lidstoink (ifflahd) BltgoMehiaads leofth G P Enet RAS o,
par %par esi.s "F:‘g aigr ess)l ve nmultifocal
| eukSBRESHHLA SR Dpr i on di seases (such as
Creut zf el dt Jakob, Gerstmann- Straussl er-Schei nker

di sease, . and ’L%t:@ famlial insomia), and
neur odegerh PP AT IS PR, Fechap e AePpqusfs efdhetspseht invention

40s c retrbaused tol th‘aﬂdfg@Irbl%d Hé&Edntisl hﬂ%t&?’@&ﬁéﬂﬁ&%@lc%ﬁﬁs aad
thr onbotl glgﬁ%' on as well as intracrani al

hené’??ff?éifé & 28rFElater Mepryi Ay, seplity: Feseulamlepientia, didfuse

t 0, veite chatted dlseﬁdékéﬂﬂlfsﬁimgeﬁsltﬁb%sﬁp AeRda 8P¢hdocrine or metabolic origin,
i nt racer ebr ebral

acranial and intravert
| esi 8 gtig;oh g?%‘&‘iaﬁlaa "lﬁm‘Eﬁ%thﬂ FAtage dementie phgilistico and frontal lobe

penelbm&ttiaosee 8RSAV0 99/625TB! EBS] Rc@REnbAGRE Ak iR Btion! Mere is
oni sts, such as the corrpouna

h e pborv d;eg ﬁtmezlﬁggﬂpeagﬁ a patient, especially a human, suffering from age~related

dementia and other dementias and conditions with memory loss comprising administering

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

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

cognitive impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s
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20 can be used to treat age-rel ated denentia and ot her
denentias and conditions with nenory |oss including
age-related nenory loss, senility, vascular denenti a,
diffuse white matter di sease (Bi nswanger's di sease),
denenti a of endocrine or netabolic origin, denentia
OVORYMAE6X ¢7auna and di ffuse brain damage, denmAGTVE2004/042852
pugilistica and frontal |obe denentia. See, e.g., WO
99/ 62505. Thus, in accordance with the invention,
there is 25 provided a nethod of treating a patient,
especially a human, suffering from age-rel ated
demefissase, iwamaatwésf digrasre Rick & disaarel Gromefeldieed disieass, depression,
MeNDEYind QS QAR stk ENBIRH S LEEL I anilif), 18iRab &Bentia and
an effective anmpunt of a conmpound according to
For nifhergiermological cppdigons; 45 verkleg &H‘dma@camimsw?ar disetses, comprising
ST OghifRHering O HRERR Aok VY & 0 ¥kl BELIHRS, B0 NGHS
of treating patients suffering fTrom nmenory inpairnent
die to, for exanple, mld cognitive inpairnment due to
aging, A | oSG ' L R ' n.
39 W0 2008 D0 T BT CRB00%, A Jo0s s SrEREIEASALE, Apra,
Hunt £ Bige od other Sagaesats, 9o ehovan tdibe inarslred idrtlea paftfolsigy-of Akebbimer's
di se I (WaleR ' L

@isc. 49R P05 bides A9 ?ggmnﬁﬁlﬁﬁca%{d%%ﬁ%g{ﬁggﬂg&;%e known

hypoxi a, cerebral "seni . I'1 nfarct
ot hete I8kt Gobefreia franseyfthr finghen. Fastheneit hasdserHietermingd that AP

LRI BBYRI IR 0T HRIRES ThikOIHRE $aPBloc ﬁ%iﬁ&iﬁ;&_gfﬁgggggbﬁdes to
effective anount of a conpound according to Fornu

| - 1197 n5.ChRs 8 Peplig ferdispngrneprodegsnerat{variiBpasan dSeAGRe., WO 99/62505.
Pept ndesiHEe Gk 5 40si i -
B oy Pyt HHERIG 5T ELCRRS eotpttest s dnst Qrctbaifiy sssocired
pat hBitORPdiidss Seeierefikara, d} efehsbm. NeerohRPIAZA2pE% i des
are not only inplicated in neurotoxicity but also are
known to inhibit cholinergic transmtter function.

Fur t her , Thes, Heascqsdange weth an prnbrslément of thajngention fept is gwyided a

bi Ngpd : : L .

bi ndi rfﬁgb%ﬁrteﬁé_g%%m pgg{éﬁté%gg& ffth ORI bl which

f or CPEES ﬁ%@@ﬂ_@@ &fgﬁ%%bﬁﬁ W@GTGIP@@G@H sffeGare pmeury of a Wpound
99/ 6:2808ing tol ForAGE 108 it eﬂytﬁahg Br & azng)g@?g\lﬁg Rée (referably,

protect neurons agai nst cytotoxiclty as

A( 3ehed) B nAGERS, peefgjable ki 7rmeyGhRs;Mose preferably, Brman o-7 nAChRs (as
e URRTL a5 a Lh6d fé‘t‘%eat}i{ggand&?%rje_%ﬂﬁﬂ bRer RGN IBAGE b AN
enmbodi ment of the inventio there 1 provi ded a

et Hgeners diseasp thgt inslade butprencs Hmitedtodegeitive and langange deficits,
Al Zh8iRRE, dSprB@foh Sdbiusii b RGehi R S EEr 43950

t he gubjectmﬁ thbréﬁeut%QQW%gﬂg%gggﬁFﬁgﬂéﬂlE%Fzgggﬁn&and
conpeAysgent and gait abnormalities).

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

30
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according to Formulas I-111 to inhibit the binding of

an anyloid beta peptide (preferably, AR .42) with
NAChRs, preferable a-7 nAChRs, nost preferably, human
a-7 nAChRs (as 20 well as a nethod for treating and/or
preventing other clinical manifestations of

AVORISREY67s di sease that include, but are notPCIUSRAO&EH2852
to, cognitive and | anguage deficits, apraxias,
depressi on, delusions and ot her neuropsychiatric
synptons and signs, and novenent and gait

abnormal ities 25 The present invention also provides
met hods fBrddifempicaiiotepmiorsiayP breadaplicatedps plawag 2 rolein the

exanpbdis r 51%@ kd %ﬁ&i’loﬁﬁée‘é‘t}ﬁfnalThﬁsn g ARALBY os—7nAChR's can be used in the
nonneuropathic hereditary ~anyloid, Down's s%n rome,

mac BeAtseniof ﬂ@thhmﬂsdé%h ey amtiintqx cationvBerrRe L s mgcordance

f eveyith aliakdd8ndiebt Bie SYOROR HRre 1%%191 £mb¥&d %atmg ; pat1ent for
pancreatic- and cardiac-rel ated anyl oidosis, ch

h% modlPeiio} witkdrawa! RF estingy patispiavit andiieiprieatien vy compnsmg

any | Qi tl@iedng 13 e3Ri PR 0826063 Rkt G %tl%&gﬁé&?m Formulas I-
In addition, nicotinic receptors have been inp |cate8

as plhying a role i.n the body's response to al cohol

i ngestion. Thus, agonists for a-7nAChR s can be used

inthe treatnent of alcohol wthdrawal and in ]

ant i - i nt dgoakisiferthe wdrAphR subhipes cap Alse bewed S @eurompieption against

o eahegdh IRNaaf W;tmarok&vaaesécﬁém L}ﬁrgqutarﬁatp m\d&éaees!mam icity.
method of treating a patient for al coh rawg

or tFes mﬁ@coadap%am&ﬁn obe fimgp ol ihemmﬁlwmre i nrwﬂedaynethod of
co rrpt&éaﬁh%"gpatﬁgﬂﬂfb Bfo%d@ Ffér%m% o{e@tﬁm %5111& Hs.mo@g@ a?sfoE%H YWYt strokes

amount__of a conpound accor di n ormul as | -
Agorfindgchergia aﬁ%éuﬁmmw gﬁ@@@ty@mp@swcb@métg@tg to the
for NeekeREALEGE hAAnRER! BiboukQ.dRIRIS E%ﬁﬁﬁ&é Bfed W th
st rokes and i schem a and gl utamat e-induced

citotoxicity. Thus, in accordance wth an
enbodi menfs fafedahsvel dpYRIBE kR el BRI HRSuRP S Hs o RENRAhe
of treating a patlent to provide for neuroprotection
agai Fretmenh pleeotine adsigtian. defuging pmeltingeasstions frgating whiandnd treating
and jefds! suERikE diaDIMC BBt dnOLPebGlst GO WPt ShRe w1th n
adn1n|ster|ng to the patient an effective amount of 'a
conpthedinsatefitles ingention thereinirengdqd oy methodiof trasting atnetent suffenng
APOVBym ﬁﬁ@t’iﬂesdti&cﬁdﬁr pdif] §etfz, BAGH B FUREMRES of #theftod 87 BBucing

used in th
smoking cessa’aon in a patient comprising administering to the patient an effective

amount of a compound according to Formulas I-III.

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

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

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

Memory impairment is a primary symptom of dementia and can also be a symptom
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treatment of nicotine addiction, inducing snoking
cessation, treating pain, and treating jetlag,

obesity, diabetes, inflamation, and sepsis. Thus, in
accordance with an enbodi nent of the invention there

Is provided a nethod of treating a patient suffering

0 2908Ba3Fi7cot i ne addiction, pain, jetlag, ob&STAU§2004/042852
and/ or di abetes, or a method of inducing snoking
cessation in'a patient conprising adm nistering to the
patient an effective anount of a conpound according

to Fornulas |-111. In addition, due to their affi n|ty

to a®Hf suply fisgages a8 AfangiEer 'y digoas, sqhirophromia, Parkinson’s disease,

CONPHLEStoafs dﬁ@és@lﬂlﬁés Jhséaéel CleRiz8bld- Ja@&l:ld@éasé: 1—ﬂV | ﬂ%ﬁ‘é\’igcular
be used in neuroi mag

deriyativ %) (g Cg
r ecePFBTs 2 Hon Ham‘éaaéweﬂtaﬁ%geﬂ?]é?eﬁ COgPHI}@ de P, ng such
| abel ed agents in vivo imaging of the receptors can
be perforped, usin ., PET | na ing. The condition
of memor Y& P?rBh?CF?Fg?ﬁce |Wéthﬁ’éﬁ1ifﬂ?9§]é‘f1 @8 © iypriion thern is pfovided 2
t he @éhéd df¥reatB A fatibM akiffering Woﬂnnfoi') EBH) O P18 B ve i Fnirment
|nab ISyto recal | Pre iously |earned infornation.
W r’fﬁsﬁﬂra Frenfia \é?Déra}gﬁ'éWCIEW%Vﬁfle%ﬁMG@, adesia
Can BBt v/EheB Rt 0 34 W¥iad A0S, ABFdEckneral anesthesia, memory
CTLCgﬁﬁgOM 042852 assqciated wi th such di seases as
TS0 G SRS L RS B8 PUa SlewRdepiivion ingluced cognitive

i s aapeirmentiuhionRThiQe SyrdicaRasRe0l &k lﬁlﬁs%&@@a&n ]
Creutzfel d- Jakob di sea}éﬁeat HiV, Gocgrsfil ovascul ar e, epilepsy

di s dE48Y CUMTVRZERATIRH P WAS SRdFamead loabplismarlated dementia,

C 0 g nirdig/ stibstaRe irdaeed rierddiBupaireds, %ﬁﬂﬁ‘t’ﬂﬂ%g%t{cg (]@Jker Syndrome),
ment C]%@gt he i nvent ion there js provide

rret ﬁ%@ angal qementia(g-2, ARG ¢aki,horssss %@Pﬁ&@nfﬁpﬁa@sm&admmstenng to
exaniyd @iieriah effege rhbut€of SBRIpbERINEcordiMA ForMAS SR

q enentia (Val)), age-associated cognitive decline
gAACD) amesi a associ ated w open-heart-surgery,

cardi ac miercﬁﬁiges aNelé em@eRRIoathe R8SE RRSitfn d .
deficits, fr Febgrﬂ?larﬂf.iexposure of %anest het | (I:1 g%‘égﬁ Onavanety(’f

sl e&Ftytiprlnding pacademe i heitipated 6hq sepeaity akthe symptoms, the
¢ hr estitcoffadiningdifticn, IR Bonc P tEOIBRYnteMh DT ?)Etln@&lgrdcompound

derre S rel ated cognitive inpal

@ze@;ﬁh@% Y, e P e PBR e RSBl the compound, and
zdr ugdeqmsﬁoaacm QRIS G SRR Vs Rk Bﬂﬁ@:%ﬁs ddRmERt i a
Puglistica (Boxer Syndrone), and ani mal demsntl a
(e.g., dogs, cats, horses, etc.) patient conpri si ng

adm ni st el Bghpbehds biBe RREABRbartiR a@ﬂlﬁs%rb&/ & AR pQLItlcﬁarly

compound according to Fornmulas |-11
umans, at typical dosage levels customary for -7 mcotlmc receptor agonists such as the

known -7 nicotinic receptor agonist compounds mentioned above. For example, the
25 compounds can be administered, in single or multiple doses, by oral administration at a

dosage level of, for example, 0.0001-10 mg/kg/day, e.g., 0.01-10 mg/kg/day. Unit

dosage forms can contain, for example, 1-200 mg of active compound. For intravenous

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

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

understood that reference to particular buffers, media, reagents, cells, culture conditions
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The dosages of the conpounds of the present invention
depend upon a variety of factors including the
particul ar syndronme to be treated, the severity of the
synmptons, the route of adm nistration, the frequency

of the dosage interval, the particular conpound

WP PR038e76t he ef fi cacy, toxicology profile, PCI/US2004/042852
phannacoki netic profile of the conpound, and 20 the
presence of any del eterious side-effects, anong ot her
consi derati ons. The conpounds of the invention can be
admnistered to Fartlcularly humans, at

t ypi T4IhddS Aot @(fﬁeﬂed ‘ehe HHREADU B tQRereRs] 90 iinglude all related

I eCephiofial ABHNS bSorM &y sRH i 1h6 art IG»BQNY%@% lzcnés(b%fn% B frterest or value
recept or agoni st conpounds nment i oned ove.

ex a3/t paptivalaneontesiis glihdh %éﬁ%@owmﬁ@%qde?wxamnle it is often

Si NghdRsivlE td’@dtbititlﬂé @nedﬁﬁ%ﬁsyst@xyl PElﬁfure@Héﬂuﬁh &r %ﬁ&t}lﬁr&négtﬂﬁacmeve
dosa .| evel exanpl e, 0001-

drrod n%‘?%%ﬂe gty Thegsiof skﬂél athgyut wélrwlgwe Bifictent knowledge of
co nt s@bmsysﬂcefhﬁ aRMAfRdBloglks 208 tH8e Mle, 35fhbY SnGRR éfﬁ]gentalt:igﬁ to

intravenous _administration, the conpounds ca
adni RS saheybstiugions a5 gyik opfmatiy|serve el guparge in usBE thmmethods and
car rptbdagureddiscldied pr@eedures of the present invention
it is of course to be understood that reference to
particular buffers, nedia, reagents, cells, culture

wondi t | OMBe p@&nm&gmm Gk E@g%%g%?%gthe %lg)wmg non-

the |ike are not intended to be [imtin are
be I f& Fameles. & ampbipgtac disglosus of these exﬁﬁtp?es,llfaﬁhguld Ibakept clearly

one m)fnnmrtﬂdt Bakeyand i ffdrent Bribd¥eméHid o \MRUhAnI R @%Ql@éeé%c&%mng to the

bel&ﬁ |nteresﬁ or, value in the particular context
SR TvRagton 5Ll pe dutbh Fgeest &P@%eé‘f?ﬁ ethan@f slalt imtye eelevient art.
is often possible to substitute one buffer system or
uIture ﬂﬁg %n1fpr other and still achieve 5
Simil ar, Breoing vt indhn folloving, pragpley pddemipstatuties up s¢trforth
t he uact‘oﬁ'reWed In dgve Celbnfst ﬁide‘ﬁﬂlesk Bavhed &&\l}‘ﬁ
syst er{;s an me%odol ogl es so as to bgfdé%lﬁeei a ; and percentages
undd@ ‘mentation, to make such substltutlons as
Wil | optlnally serve their pur poses in using the
met hods f@%aﬁgrocedures di scl osed herein. 10 The
pr esent aHeidsRlofres of A dpbisations. paients aekpiblibrsidnd yitadeapove
20f  titbel o, bRMeRBY BOApotaiclby tdldeRXampl es. 1 n applying
the disclosure of these exanples, it should be kept
clearly in mnd that other and different enbodi nents
of the methods disclosed aqggg@bﬂgsto the present
invention will no _doubt suggest thenselves to those of

ski P SPEPIRAET Bpadethit 39P MBZ an p Brelse Ifstraegns NyRandessmtherwise
t hesthied.| owplgg BBk 9, ardinl HEETRS) AHYW0] X Bst&flolali9f {QhTMS ®

25 0.00 ppm). Microwave reactions were performed using a Personal Chemistry

Optimizer™ microwave reactor in 2.5 mL or 5 mL Personal Chemistry microwave
reactor vials. All reactions were performed at 200 °C for 600 s with the fixed hold time
ON unless otherwise stated. Sulfonic acid ion exchange resins (8CX) were purchased
from Varian Technologies. Analytical HPLC was performed on 4.6 mm x 100 mm
30  Xterra RP18 3.5 p columns using a gradient of 20/80 to 80/20 water (0.1% formic

acid)/acetonitrile (0.1% formic acid) over 6 min unless stated otherwise.
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uncorrected in degrees Cel sius; and, unless otherw se
indicated, all parts and percentages are by weight.

The entire disclosures of all applications, patents

and publications, cited above 20 and below, are

her eby incorporated by reference. EXAMPLES Al |
sPRAPEASHet e recorded at 300 MHz on a Bruker PCT/US2004/042852
Instrunents NVR unl ess otherwi se stated. Coupling
constants (J) are in Hertz (Hz) and peaks are listed
relative to TM5 (3 25 0.00 ppn). M crowave reactions
were perforned using a Personal Chem stry
OptirnizerTM m crowave reactor in 2.5 nL or 5 nL

Per s I M Sst.yy mcrowave reactor vials. All

reacgi&g 3 gr%eﬁsp'erforrred at 200 C for 600 s with the
fixed holThet feewingNpinspdisss Ot-HOr dptaie the apreprration| pHrihe indazole,
aci ¢ chas

P e R e A S R S o A B
#6 nun x 100 nm 30 Xterra RP18 3.5 colums using a
gradi ent of 20/80 to 80/20 water (0.1%formc

acid)/acetonitrfle (0.1%formc acid) over 6 mn
unl é&%ﬂéd ot herwi se. 36 WD 2005/ 063767

PCTI US20 AR i - The. £ old owi e
procedur gﬁ&%@?g)@x d%?ln%}%g@%%lﬁgﬁﬁ fgagr%ll oﬂl:éthuL g‘\%&gh" 3 _a id and

| ndaize Pepling ity bigwkebatss &0 fown thinenbstistedverivasives. aci ds

ijrat were not commercially available. 5 Procedure 1:
Procedure 1 provides a nethod for the preparation of

6- ni & Ponhdeisiewavesreaation vessel wastvhargeslipith Agodei-G-hitroindazole (1 mmol),

gi EY%‘EQ% 58Fank R (b HuBrtnk Wﬁ%%z@ﬂ’ﬂﬁmﬁg%j%%@vﬁ# E&*sel 1%hs sealed

.Crowave reaction ve was c
3- i cwe-seiertedrte Heraw e ediationot 185 *Cofoppd sef.1 Yheseastiod enixture was
(2 mrRttonégeribindioe thy b ?fd@aﬁﬁfi End %atg;“glﬂo WASRE Inixture was
was seal ed and subjected to mcrowave Irradi atton a
1Pg5 fdferedr theweh Sestite. Thbe pezaticlayer rattagtlectedagvashed with brine, dried

PSR BRI B H B 10100 I P05 oo
Cel initgoindppele gpg&rmiteoindagade anvasyeBow Iselid. e@he WBK hedtun bh 3-cyano-6-
bri Broiftal:6 and 6-nitroindazole was dissolved in 10 N sodium hydroxide and the bright
orange solution was heated at 100 °C for 1 h. The mixture was allowed to cool to room
20 temperature and carefully acidified (pH = 1) with 3 N hydrochloric acid. The solid was
isolated and triturated with EtOAc to provide 51mg of 6-nitroindazole-3-carboxylic acid

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

The following acid was prepared using this method:
25  6-Nitro-1H-indazole-3-carboxylic acid.

Procedure 2:
Procedure 2 provides 2 method for the nitration of indazole acid and the coupling
with bicyclobases to form nitro-substituted derivatives.
30

37



(magnesi um sul fate), and concentrated to give 122 ny

of a 1011 m xture of 3-cyano-6- nitroindazol e and

6-ni troi ndazole as a yellow solid. The 10/1 m xture of
3-cyano-6- nitroindazol e and 6-nitroi ndazol e was

di ssolved in 10 N sodi um hydroxi de and the bright
oVaAYE0e6ut i on was heated at 100 C for 1 h. PFHEIS2004/042852
m xture was allowed to cool to room 20 tenperature and
carefully acidified (pH = 1) with 3 N hydrochloric

acid. The solid was isolated and triturated wth

Et OAc to provide 51ng of 6-nitroindazol e-3-carboxylic

aci dEtha%méazskoiwrh@Ma@ (T¥haweed) Wasdissolyed i 2miviconcenimsed sulfuric
bi cyglioRRSEe AGGRNL HhiRbrelvhs R6RSES gre. Amﬁﬂeoéc%éegmtwmmc acid

acid was_ prepared using this net

6- Ni flﬁdnlp)wnrir?@%(wne 2idc@A? BoR yiap edcé@éudaopm@rqyee@g ceurgs; of 1 h. The

Pr ocgguie was E’cfrfé\ﬂ'fgxe% aﬁdﬂgﬂam?ﬂ of @bC 09{5 Forughed ice (200
i ndazol e acid an coup base :?
f or n®ni khesokid st @qllmteabzd@@wa%itrﬁég 7wim6vera1 portions of water

20054{)637R 7 RH,4IS399 %%)cfl g@iﬁzwa \%@ﬂénded 250 %cetomtlilg and the

i ndazol e- 3- car boxyl at e . di §3ofVe
mL c@ﬁ‘@@ﬁtWﬁt]@ﬂwéLﬁtf@ﬂ%fm&hd Hred midierer wasc aliared to cool to room

M X1 idpBedRfe Gﬂ@ltﬁ‘éj s&lﬁl Qvag coﬁbc@dXLM Qrild zﬁgﬂ z%mi %g'oevgde ethyl 5-
sulfuric acid (12 nL) 0%nitric ac
addéaﬁ@ﬂé@me%cwlawh@%b @# §e00@ﬁﬂeis wthh&e Adist ehtained by basic
Y80S BlabdiysRd whEouptea agist 'b@c@akbak pour ed
ontd§%$ %rusheém?ce 205 EE&%Kﬁﬁﬁbgags co lected

by vacuun1flltrat|on mashed Mﬁth ‘'several portions of

vat efjterARd rétiefd: Of, Yot dhevel ﬁ%%gé?ﬂ d was

suspended in 250 ni acetonririte a m xture was
heated at reflux for 2 It. The m xture was allowed to

Cooknk%ﬂw%ﬁ&a&@ﬁgﬁ?ﬁﬁﬁk@u ﬂﬁﬁ]'d was col | ected
and dried in vacua to provide et

M t roNArogHZ E1dazote-3-sarbesiip agi@ (53@@ as a col orl ess

solid. The acid, obtained by basic 10 hydrolysis, was
coupled with the bi cycl obase according to procedure A
Li t dragedure J:ef erence: Ore. Synthesis. Coll. Vol. 1,

372 © T S QO
e ety ok, NEGE Dot i) 0l v

Pr od€iueseang: the coupling with bicyclobases to form heterocychc denvatlves
20

tert-Butyl 6-bromoindazole-3-carboxylate was prepared from the acid by reaction with a
2-fold excess of di-fert-butyldicarbonate followed by treatment with sodium hydroxide.
To a suspension of sodium hydride (60% mineral oil dispersion) (4.8 mmol) in
tetrahydrofuran (40 mL) at 0 °C was slowly added a solution of rert-butyl 6-
25  bromoindazole-3-carboxylate (4.0 mmol) in tetrahydrofuran (4 mL). After stirring for
0.5 h at 0 °C, the mixture was cooled to =78 °C and a 1.7 M solution of tert-butyllithium
in pentane (5.1 mmol) was added. After 0.5 h at—78 °C, a solution of tetrahydropyran-4-
one (5 mmol) in tetrahydrofuran (1 mL) was added dropwise. The mixture was stirred at
~78 °C for 1 h and warmed to 0 °C. The reaction mixture was quenched with saturated
30 aqueous ammonium chloride and the mixture was partitioned between ethyl acetate (100
mlL) and water (100 mL). The organic layer was separated, washed with brine (50 mL),
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Procedure 3 provides a nethod for the trapping of

i ndazole aryllithiumse with Kketones and the coupling

wi th bicycl obases to form heterocyclic derivatives. 20
ten-Butyl 6-bronoi ndazol e- 3- car boxyl ate was prepared
fromthe acid by reaction with a 2-fold excess of
dVOr2e30635¢ yI di car bonat e fol | owed by treat meMCTHISEI4/042852
sodi um hydroxi de. To a suspensi on of sodi um hydride
(60% m neral oil dispersion) (4.8 mol) in
tetrahydrofuran (40 nL) at 0 C was slowy added a

sol ution of tent-butyl 6 25
br onBHisd dFeeresigut £0BBRY | #ide cprwpewratdpl ) Thp residue was puwified by

t etr @lﬁ?z‘ﬂﬁt@ 1317040 Byl a&ft&e%exaﬂeh)r fol ﬁ&df@(f hy@ro§ytlgtrﬁ1tyd1%pyran-4-

C, the mx re was cooled to -7

sol uVDéH-laqlaZ?léﬁtQa&%le amdﬁ?rt;bﬁtylueﬁter;fé&‘i’ ojffed bpripsyaebid.)
was added. After 0.5 h at -78 C, a solution of
tetrah%dropyran - one (5 nunol) in tetrahydrofuran (1

n) K HadrasdcterhsgapEe-4-Yhd Anndezeled -oapbexdic scidbeprihutyl ester (0.86
- 78 fanfoDvak dssEINEl WeliiBEodcRiOadd (3TRE) LEPEE 2R ¥ Sntained at

was quenched with saturated 30 aqueous ammoni um
chl oFPBeteBRE2fefoR 1L thur Eheneedvephipes Tamsivedi rhedone end drehiphidue was

acet gfn@ated Oih &hy1 RedieVRt ﬁ{)wﬁé-%Q.’S ‘Biﬂn%?'l' lgH\ﬁgazole -3-
| ayer was separated, wash ’brl ne

20054837167 aP@:TW@J’ééooEleoacz@s@s C@rlpledj V(Iihagaqe@pmbase according to
so/l f pbekiureand concentrated. The residue was purified

by chromat ography (70/30 ethyl acetate/hexanes) to

yi el d 6-(4-hydroxytetrahydropyran-4-

y| ) -4t —H?(Q@}Z}@étﬁhﬁﬁ&@f‘ﬁ%yl Ly:a %kéiebg%o@ﬁ%yicl@%r%utyl ester (1.0

ess soli1d

a caol or
6 ( z?fwﬁr By iselEml dn dﬁ@ﬁloa?ﬁcauw Byid 163 rhdadgtesddlanar(®oxl), and
yl i CdigfdrOmbi8ide- BURY) 88 RS nﬁ}@ﬁr@@vas rfgﬂLllx)edViﬁms 18115 S GhY &fivent was

Lﬁgtrlfluoroacelc acid (3 and the m xture was
i TCRPYREatacus g6 the ﬁ?ﬁ&”ﬁt‘ﬁﬁseﬁm@ﬁﬂhmﬁ etitieacststey emprovide 6-

was &I‘Wﬁaﬁ AR YA RHACLIE- QiéaﬂB@:%ﬂlQ W& \84) ab b hdnWoRE ©Fhe acid was
vvlth etg% acetate to prov

6- ( Togelghyh te digve) 9b%ﬁa040r§1m}ziqw¢qdu:azﬁe| e-3- carboxylic
acid (7699 . The acid was coupled with the bicycl obase

accordl n o 10 procedure A
6- ( 4A-hay %&%&aétqsmmrwwd&wn&ﬂwyemﬂu ndazol e- 3- car box

Lo 1 _3_JaFBk di | ved
%Unl ﬁ?}@l ]g%l?%gézet [ céﬂadésg 1%1;&&&@; ri et%yl Sl aln:S?ZVErL)
nylazg

and o-dieE#yBroofEpramé-ypal -gaeoxpiiacid-e was
refluxed for 16 h. The sol vent was 15 renpved in vacuo
and the residue was triturated with ethyl acetate to
pr o\Bragedgre 4:

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

25  corresponding indazole-3-carboxylic acids.

The conversion of the substituted isatins to the corresponding indazole-3-carboxylic acids
is essentially the same method as described for indazole-3-carboxylic acid: Snyder, HR,
et. al. J. Am. Chem. Soc. 1952, 74, 2009. The substituted isatin (22.1 mmol) was diluted
30 with 1 N sodium hydroxide (24 mL) and was heated at 50 °C for 30 min. The burgundy

solution was allowed to cool to rt and was maintained for 1h. The reaction mixture was
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(tetrahydropyran-4-yl)-1Hindazol e-3-carboxylic acid
(60% as a tan solid. The acid was coupled with the
bi cycl obase according to procedure A The foll ow ng
aci ds vvere prepared using this nethod: 20

q() - D hydr o- 2H pyran-4-yl ) - 1H i ndazol e- 3- car boxyl i c
K 6005/063767 PCT/US2004/042852
6- ( Tet rahydr o- 2H pyran-4-yl)-1H i ndazol e- 3- car boxylic
acid. Procedure 4: Procedure 4 provides a nethod for
t he conversion of substitut ed isatins to the 25
cor r espondi i ndazol e- 3-carboxylic acids. The
VPG 00 TG ISR PHILeRD S aphtign plsedivem mitite (2.0 mmol) fn

cor resaqs @'nﬂg madasgiehi&s @as%ﬁmﬁﬁéhélpa gétgﬁb érg‘ed below the surface of
essentj al | }{}ét e sane nethod as descri fm

i ndaz Beowly gipeaplution gt pturicagidd?.-3 RN, watet (45 ail) aJ 0 °C. The
Ant i addﬁbﬁ faok$99mn 5% regc‘hon %QQ&amEEHﬁd ﬁdf*aﬁ ‘aa&lﬁkgﬁﬁso min. A cold (0

|sat|n

Rydr Gx Fc&gtloclza,i tlﬁl_qlg %W%hﬁ@ﬁ @a 7amn®bm@on@ﬁntrgt@d hydrpchloric acid
The (boRaYREY 2d8Ql tatth@fbaé%ﬁ AkufG R 10 18R Qhd bR 1re£ct1§1g %ﬁu.re was

was mai nt aj ned for . The reaction m xture was

20050 REOpES Mg @b%m@@w%@ sofigdoerd isobt@l by faltrdtiwasvashed with
tr ey, wid died 0 g@es@hﬁhﬁlhﬁﬂvé)ﬁuas% A8 Niphik 'nﬁa%ex%l?‘%vég of sufficient
nrno g vvater%{JS . This solution was

thr é’ﬂé dto U@Pdwthfh e |ptdpawdhayt fmﬂxer punﬁcatlon.

10i g@ﬂtéﬂ:&hyl ,ttlieraﬁzﬁdwa% U ctifsta@l
in water 1(64% m.) at C%fsa e@ﬁgﬁgﬁn}!oﬁgtt%%ﬁ%fé m n an

the reaction was mai ntai ned for an additional 30 m n.

A cqihdfc(lﬁwﬁl ds Qddtolk, ( chl ori de di hydrate
g2 oncté3 e?)rglgtegsalﬁ%mgrdéét%ldorl c acid (20 nl)

vvassa%a’é‘ﬁmfia&o{;f‘?eacﬂ%actl on m xture over 10 nmin and the
Ir eaGiBroMoialiachdlEaceS Mai ntained for 60 mn. The

ated solids were isolated by filtration,
lg/asﬁél%ff}b?]loﬁleh\ﬂé!ﬂ’éqazo leddedri ed to give a quantitative
mass ThidlaReRhylltHagoléBhLgHI al was of sufficient purity
ﬂ\%ﬂland LC MS) .to use in the next step w thout
fur?

12oLatidh. 10 Alternatively, the acid was
recryst aI lized fromacetic acid to provide pure

material. The follow ng acids were prepared using
thig—%éﬁ—‘ﬁéé' 5- Br onpi ndazol e-3 - aci d.

26- Br OWDIP}SI@.&@(E@S' ovR6d & prébaration of substituted b -3- i
5- Trlgl uor mst hogr | ndazc]JpI %%3- acid, stituted benzisothiazole-3-carboxylic
acids from e conespondmg thiophenols.

To a solution of 3-methoxythiophenol (3.75 g, 26.7 mmol) in ether (20 mL) was added
oxalyl chloride (3.7 mL, 43 mmol) dropwise. The mixture was heated at reflux for 1.5 h,
25 cooled to rt, and concentrated in vacuo. The resulting yellow oil was dissolved in
dichloromethane (50 mlL), cooled to 0 °C, and was treated with aluminum chloride (4.30
8 32.0 mmol) in portions. The mixture was heated at reflux for 30 min, cooled to 1t, and
poured onto ice water with stirring. The organic layer was separated and successively
washed with saturated, aqueous sodium bicarbonate, water, and brine. The organic layer

30 was dried over magnesium sulfate, filtered and concentrated iz vacuo. The residue was
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6- Tri fl uoronet hyl i ndazol e- 3- aci d.

5- Met hoxyi ndazol e-3-acid. Procedure 5: 20 Procedure 5
provi des a preparation of substituted

benzi sot hi azol e- 3-carboxylic acids fromthe
correspondi ng thiophenols. To a solution of

WREPROS7¢hi ophenol (3.75 g, 26.7 mmol) in etBEEYUSR00/042852
nm.) was added oxalyl chloride (3.7 nL, 43 muol)
dropwi se. The mi xture was heated at reflux for 1.5 h,

25 cooled to it, and concentrated in vacuo. The
resultingbyeIIOM/0|I was di ssol ved in dichl oronet hane

(50 pizified bp elrenhatographyd/1 sig! seaistetheraerahioh plovidedidha (17%) of 6-
chlo h ons. The
n1xt%%gﬁ§é§b%9ate h§%29e #ﬂgif%?ﬁ'%gﬁ%%, cooled to rt,

and poured onto ice water with stirring. The organic

| ayei, m%ﬁ%wh@%ﬂe g%fﬁ% ‘Eﬁri%)viﬁbd% a&@e%nﬁﬂow&ohgf ammonium

sat ur at aqueous s bi car
bt i neydropire (3 ﬁgldauvcas h@fé%%@qwa@s Wiitiey hmhwenma@n@s (QAmL) and

f’ ELT %& gea%{adéll Iﬁlﬁﬁﬁ%ﬁg%gg 3 b 724%3% B%f%%t%i@ﬁlﬁ% Ecglds were isolated

pur i # Eiratinp, whshedraitogeian Ayd qried inder high vaswmeto effond 38 meg) (42%) of
whi C@nﬁ&@%@@ﬁﬂso&ua‘%@le% dafbim@t 6-

nmet hoxy- 1 -"benzot hi ophene- -di one as an orange sol id.

To a m xture of the dione (86 ng, 0.44 nmol) in 30%

anu e@d@@%ﬂ%f 89 a8fde Rhie 5%}?“35 19%%%9&1%02@6%9 a;%_va?éw N

added 35% aqueous sol'uti rogen per ox
and soffe ydepgide 612 X tThe enlm wa hentedi abeadluk Gor 122, ¢volefiliert, and

pr ecdvzﬁ' at:ﬁiﬁg t@}%ﬂ”& 2%9"[111@5%% 1051 &tﬁerg/h drdiofit L&g bl Bfhanic

washed wth drie vacuum
af f dp)fpr 3’98 ﬁ@ram@%th @tphloromethane (2x} and was dried over sodium sulfate. The

I 10T
soI ut i on of waggglﬁnﬁﬁzo%ﬁmﬁm%g{ B%?@gb@&ﬂ [ nomaelt hanol
kﬁo@t@iqromqbana@mnw@wc apdditaiprobiiel 1 6% gd@%)lc@ 6rL) . The

m Xtﬂ%tfox‘ﬂ’@e%zﬁ@cﬁfaﬁﬁe §%aﬂ3§){ylhb'§m%9§ %&kéﬁ gcooled to it,

and was acidified to ow addi tion of
conc. hydrochloric aC|d The organic |ayer was

ext g ket B luell RLOIRLDANE (7Y and vas dried over

sodi um sul f a e’ product was purified by

chr dtrarddiisapiazole3oertovylt ati.
A CLBARLDANTRASINANOLLIAU ficl ) Lo provi de 102

g (89% of 6 enzi s I'azol e- 3-carboxylic acid
aS 2-Pioarbagpdijsothiazole-3-carboxylic acid.

S-Methoxybenzo[d]isothiazole-3-carboxylic acid.

6-Methoxybenzo[d]isothiazole-3-carboxylic acid.

7-Methoxybenzo[ dJisothiazole-3-carboxylic acid.
25  6-Ethoxybenzo[d]isothiazole-3-acid.

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

30  Grignard reagents to form alkyl- and heterocycle-substituted acids.
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The foll ow ng acids were prepared by this nethod:

Benzo[ d] i sot hi azol e- 3-carboxylic acid. 20

6- Bronpbbenzo[ d] i sot hi azol e- 3- car boxyl i ¢ aci d.

5- Bronbbenzo[ d] i sot hi azol e- 3- car boxyl i ¢ aci d.

5- Met hoxybenzo[ d] i sot hi azol e- 3-car boxyl i ¢ aci d.

WO ENZO[ d] i sot hi azol e- 3-car boxyl i ¢ aciRET/US2004/042852
7- Met hoxybenzo[ d] i sot hi azol e- 3-carboxylic acid. 25

6- Et hoxybenzo[ d] i sot hi azol e-3-aci d. Procedure 6:
Procedure 6 provides a nethod for the coupling between
brom nated benzi sot hi azol e-3-carboxylic esters and

br omifndtedMi pdatias ef cvelaplopdippgnesivryt sromidmd?25. QOmm01 3.7 eq) in

Gig
ey SYREE AT, Oy it gB00 ) g g i 05

PCT/ EEM@@@Q@HAG @59 masle B tepbin t@tfahydroﬁlran at rt.  After 10 min, the
cycl gRpepyddmagngsj um 'Bf&ﬁbﬂ{%z&@@-c b%& 07309‘1) %%01) and

tetrahégrofuran was diluted wth tet dro uran (

nf) &k Rhe@éplwpmm)wﬂad@ns(ﬂwhlg@dmﬂ%nmml A heq) were added to the

C hl 0 Eﬁsg&si(ogis TQe rglxt‘%ree\ge)s éﬁaﬁh’c uﬁefdrfapyg P50 t@hpeldture then at
r om nat e

be nzP% Ok Frdzbl Eh@ re@@tro@ow |qa@r@h<dowr§084ﬁmtb<} ampgniBm chloride and was

bi s( E;&fa%&f Wﬁm&h&ﬁﬁg Sﬂ kf‘d'rﬁérgxgrgéts) weidl ek ‘39?:%9&31% sulfate and

nunol, 0.1 eq) were t0 the suspension
" reac 9917@Pptﬁﬁeﬂﬁm¢1§n%sﬁﬁe¢mlﬁlmé§uﬁﬁﬁd by chromatogrebinewsing a gradient of
be n‘p%(ﬁd W &/ fd‘&@hl@&meﬁ%e%ett%oljto E‘)t V-{CE‘,ethé %@%%m%mted amide.

quenc ed with saturated ammoni um C l[orid
ext r At Epdowendigiobver ot o rettirawé medanol/tetrihirefatansates (90/10/20 mL)

VBT €518 v 8 Gre e byith QeI éﬂ{){l@é ?I Saégd ThE 3R ﬁ@fétv&a@hggec%ﬁ reflux for 12

dryness. The residue mas puri chromat ogra
usi Nk @Ol d8lirh rftltestl, 2wl I’%ﬁ@dlﬁ@ﬂ 202 O< 2 by the slow addltlon of conc.

d' chhpiraRtbang/ TR Jl]?%g later Ws gﬂreﬂfedt\ahﬁl (fthyl acetate (2x) and was dried

clopro | -substit am de.
s sOel edynp s fats )@oap@trg;on of the extracts gave the a01d in 38% yield. The acid

met hanalolbied foathysleRidshanLBeE 1§ S04 and was
treatedoﬁ%thosodlJﬁ\hydrOX|de ﬁg{ﬁ&& he n1xture was
heated at reflux for 12 h, cooled to it, filtered,

and ’Y‘E§E 2 RB6dddief \’V&qls&p wtd sﬁgh% ﬁﬁ)ﬁftcgn%n§ L9 }%rﬁggiet ﬂr&ﬁmglfed indazole-3-

conc drochl oric aci d. queous
ext riieerigmoygarpxamides valbevagions @Z@arérrgagam dfhee@nwrd reagent of

oy er th5o8lk ﬁmoﬁﬂﬁefrﬁﬁgy avgilﬁﬂg g%{ ﬁ{ah% 3ﬁ 51{’1%&1%&5 REHR corresponding

gave the acid in
arylzinc reagent can be generated according to the procedure outlined by Reeder, M.R.;

et. al. Org. Proc. Res. Devel. 2003, 7, 696. The zinc reagents of oxazole, 4-

methylthiazole, and 5-methylthiazole were prepared according to this procedure.

25  The following acids were prepared using this method:
6-Cyclopropylbenzo[d]isothiazole-3-carboxylic acid.
6-(1,3-Thiazol-2-y1)-1H-indazole-3-carboxylic acid.
5-(1,3-Thiazol-2-yl)-1H-indazole-3- carboxylic acid.
5-(4-Methyl-1,3-thiazol-2-yl)-1 H-indazole-3- carboxylic acid.

30 5+(5-Methyl-1,3-thiazol-2-yl)-1H-indazole-3- carboxylic acid.
6-(4-Methyl-1,3-thiazol-2-y1)-1 H-indazole-3- carboxylic acid.
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was coupled to the bicycl obases according to procedure

A. This procedure was used, wth slight nodifications,

to derivatize bronm nated i ndazol e-3- piperidine

car boxam des with various Gignard reagents. The

Ciignard reagent of 20 thiazole is comercially
QArP05883267 Alternatively, the aryllithi ma andGIAE2004/042852

correspondi ng aryl zinc reagent can be generated

according to the procedure outlined by Reeder, MR

et. al. Org. Proc. Res. Devel. 2003, 7, 696. The zinc

f 4- methyl t hi azol
5 By MR T B AP SRR Bl B RPBRG o 1 hi s

pr ocegys-©xazb2iNe H-9ldhRAN-NEad6k @R a¥@I € prepared using
this met hod:

6- Cycl opr opyl benzo[ d] i sot hi azol e- 3-car boxyl i ¢ aci d.

6- ( lpareddiirazol - 2- yI) 1H i ndazol e- 3- carboxylic acid.

5- (1, 3-Thi azol -2-yl)-1H i ndazol e-3- carboxylic_ acid.

52 ( 4- Met HyPeedurs 7t ppHides & mehost oy fhe aepatstien 9T 7-fluoro-6-methoxy-1/-

car bpddoie3-aebditylicid. ,
5- (5- Met hyl - 1, 3- thlazol 2-yl)-1H i ndazol e- 3-

car boxylic acid.

6- ( 41-WBtofthettly-3-rhuBioaZ AldtaZontdb) &15? NHaZ R8s fetraﬂuoroborateg (1.00 g,
carboxylic acid. 42 W) 2005/063767 PCT/ 1352004/

6- ( 5% R TRpD-vasAC dded; 19 2 §plrgon, pf ethyli6meihoxstl Erigdazole-3-carboxylate (500
C@r b@g,yi I Tm#ei)da aoe@nﬁtﬂe?(l% |anatﬁé| :)eao%ibh h{ﬂﬂ%%% n:f‘amtamed at t

carb XY gc acid. Procedure 7; Pr ocedur e provi d

met hi9H1$ br Thtigadsion par 8%41'6‘?11‘361‘39"?’9?11 WedS8 nﬂﬁé?ﬁbs@yll aPFtate (50 mL)

I ndazal e 36@%@0&?Lﬂ1@ 18/t Q{f-as washed with brine (25 rnL% dried Qmagnesmm
onet hyl - 4-1| yor o- | dlazonlablcyclo[

1- Chl 2] o
ne bﬁ“&%@ef“? FInGEBiser g@%)‘es{dl‘e s gurified bymhypmstosraphy (95/5 to 80/20

addesbxirRs/ath§l0dcbthtePfd 8did Shmﬂg (23%) of the ﬂuormatcd ester. A solutlon of the
6- met hOE%%IH-lndazole 3-car

| ate
o1 et K46 a0, e (i STmatt () OR e WS Gl W 5.0 M of sodium
M X tHeiR xR 2 0B intlt) i d @k Atxnirb vJa@ Enaﬁi%alﬁbd al Refok E@cht @B reaction was

was partitioned between water 0O nmL) and
acet¥tEdspth N hydeeshiorie agidirad @@@aomdd@ﬁwn w;eé H5Qend.) and ethyl
was hetatei(smby. i TR 1628 Whib serfdfate@ting PR c%sh&iiévftﬁfaﬁae (25 mL),

and ﬁoncentrated he resi due was pun

chr oHisE SgreapHym FYEAD, qnd cslefﬁaf@tedﬁwmév wlﬁlyho%%m%épf the acid.

100 yitelasid Shd catBleld 2300 theH dlﬁl%fo A
solutlgn of Fﬂ% 15 este#q%¥%2kﬁg, Sgﬁﬁ%%§A“n

et hanol (5.00 nL) was diluted with 5.0 M of sodi um
The following acid was prepared using this method:

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

25 Procedure 8:

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

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

30 g, 132 mmol) in dimethylsulfoxide (60 ml) over 30 min. The temperature of the reaction
rose to 60 °C and the mixture clarified. 1,4-Dibromo-2-nitrobenzene (10 g, 36.0 mmol)
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hydroxi de (2.00 nL) and the m xture was mai ntai ned at

rt for 18 h. The reaction was acidified wwth 6 N
hydrochl oric acid and partitioned between water (50

rnL) and ethyl acetate (50 nL). The | ayers were
separated and the organic washed with brine (25 nl),

VP eW50etdeinesi um sul fate), and concentrat ed PRT(04042852
to yield 109 ng (84% of the acid. 20 The acid was
coupl ed with the bicycl obase according to procedure A
The follow ng acid was prepared using this nethod:

7- Fl uor o- 6- net hoxg@él—l-l ndazol e- 3-carboxylic acid. 25
Pr oc¥#f addeandphoroleigr &agmgiataiier $or 2 atpOB par Zh¢ eactish mixture was

benziipexaiNtRt B addopasiolied #8b ef(5RF4D02: Th ttated solid
di bromoni {1 obenzene. D}ﬁeth rnalletg&bf@[1 % eprem‘ylae Solds were

o] JOAL e S A IS B G 0ol St gl de
(3.16 30 g, 132 nmol ) i n di net hyl sul foxide (60 ni)
over_30 min. The tenperature of the reaction rose to

60 Cherfgter ﬁlé Ong e QrEnel) was fijuted with a 2 N solution of sodium hydroxide (32

1, 4-4X b6 0RBoR-RH tHO0REEE A8xitirk Qv ma%tﬁmgedqat\(rb%)temﬁéatmg for 16 h.
20051063767 PCT/ U52004/ 042852 was added and

sol utieTUsuS lapsr Was siirstrdrvgih dicloramethorg (29 Hﬂ:héndf wacadidified. The

M X thd6cipitRed soBds QW8 Gsol 0 !
e 69 4()S(O)g)S Thesopr gg%ﬂt{aa?%ﬂd&g%&?eg\;\@a’kmw 780! gﬂ&pthe acid

ice g%;)

i sol @&l by filtration and dried to provide 11.0 g of
tohe product (89% 5 The ester (11.0 g, 32.0 mml) was
d|I gfd wth a N sol ution of sodi um hydroxide (32

s ]alﬁEl Veerddehiora ointian »f the aciddd 00rai 27 Giomed) in ethanol

at [(6® RIS, € MBE kb tidremb@itre 1fhs Avarmdd & OpSinlBNET
ext ract eél th di chl or omet hane (20 ?ne%iﬁaﬁlgmaﬁg foi'3%, and was

aci &Plﬁqeﬁtaate T 15 ipStUae- e dbes Espides wakpastitioned hetwderbgthyl acetate
fi | (250t h0yund Belueiel @&liulnﬁ?c%dh\éﬂeq% IszeQxdghéUr%inEbelaﬁ:‘f s Washed with

9 | f d (1
1§ 9@% %8 S Copoue 5D LRS! Yier(S e eian ine gDeyss s cred
The (doai@d sulfike)End cbkcBntiaR] th\BlohRIE 8 100 gr(% /]Eé)LBfftherEQﬂepettsaJ Q@.gi

for 2 h, and was concentrated under duce pressu
The residue was partitioned between ethyl acetate

( 25@ntk:) NARGoSALM] dfeh %ﬂhﬂé v 3500 i EBJTP?)} Sa%d1.46 mol) in
the%ﬁ%?m%gayer was ed wth 15 saturate m
car B m.) and brine (50 nL). The organic |ayer

20as Isdﬁmﬁdmlte (225 mL) was added to a solution of the ester (420 g, 1.46 mol) in ethanol

(3 L) in a 10 L three-necked round bottom flask and the mixture was warmed to 60 °C. A

solution of sodium ethoxide, prepared from sodium metal (33.5 g, 1.46 mmol) in ethanol

(1 L) was added dropwise and the reaction mixture was maintained for 2 h. The reaction

mixture was allowed to cool to rt and was neutralized with 2 N hydrochloric acid. The

25 reaction mixture was extracted with ethyl acetate (4 x 2L) and the combined organic

layers were washed with water (2 x 1 L) and brine (2 x 1 L) and dried (sodium sulfate).

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

30 10% Palladium on carbon (1.5g) and triethylamine (7.5 g, 82.4 mmol) were added to a

solution of ethyl 6-bromobenzisoxazole-3-carboxylate (20g, 0.081mol) in ethanol
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(sodium sul fate) and concentrated to provide 8.00 g
(98% of the. ester as a liquid. Under N2 atnosphere,
sodi um et hyl ate was forned with sodium (33.5 g, 1.46
mol) in ethanol (1.0 L). 20 Isoanylnitrite (225 nl)

was added to a solution of the ester (420 g, 1.46 nol)
iHOF4M387 (3 L) in a 10 L three-necked rouR§TBER404A2852
flask and the mixture was warned to 60 T. A sol ution

of sodi um et hoxi de, prepared from sodiumnetal (33.5

g, 1.46 mmol) in ethanol (1 L) was added dropvvi se and
the reaction mxture was maintained for 2 h.

¢ eadB00s) 2t 6l e ARG ERORP R RIPTRETR R HE0 asﬁlpdpmwas removed

neutyalkZeGoiMdaledadt by h?&héeﬁ@a@ aﬁ@ kit reabh6n 2¥xture was maintained
reacti on m xture was eXtraCte Wi th %\gyévacet ate

2L) fomd bowe EhmbydRasn GRRRIRHES VRRIFEIOYe RSB oed i
vat &firdoln ¥asl ad th@pﬁlaaﬁinri&n&x%d ¥y ElttelioR peoudh icRBte( maﬁwcake was
sul fate The residue was purified by chronmato

(51/ waseedowith pibaash & BEARL) éBgfhétfé‘)‘at?sowﬁF SoRgETetL oﬁg %ﬁﬂd“e was
the c@srsgl%’@fn &Mmetﬁ’%e%ﬂ%’rﬁﬁj in@%d«'i@hﬁﬁn%ﬁ Rathel kit ater (4 x 50

andtrlet | am ne ). were added

o U0 CRRMp PG Ao BERrICS BEEHe 150 s ST aeees ¢ yellow
(200011038 Mk cded} vok RARBIed in MMIRPORIIRERRET provide the acid. Th
PCT/01 E) /)0428g2 %ﬁi)eat Oé/@ under _an at ﬁggbﬁerew )
of r@pxdrwéﬁupl%\élﬂhﬁw 1616 bR SRR OPTREEYE dmoved by
gvacuation and replaced wth hydrogen gas, and the

reaction mxture was maintained, for 1 hour.

hy dridigeirarpisspere FeeihsR MenBoleding - Rey gé‘ﬁ%‘ﬂ?‘lﬁh g rngPeboeck, N.M.;

r epliagedh it fwaRida 90R004A6995aRd t he pal | adi um renoved
by filtration through Celite. The filter cake was 5

washed with ethanol (3 x 50 nL) and the filtrates were

conceairgRkeLh acl asdﬁeihl@ﬂﬁs srﬁgﬂﬁﬁi‘)' ved in

di chl or onet hane ni) and the solution was washed
18i t H-4ngensisotagole- 35‘€§‘fb°i’ﬁ£1}° aclfri ed (sodi um sul fate) and
evaporated to provide 13.0 g of the product as a

yellow solid (96% . The ester was saponified using
sodilyasedusr Sxi de to provide the acid. The acid was

coupl ed wdcbntde F&wﬂusczi ﬁ%f@%%%lhﬁﬁoﬁ 6f ﬁ&ﬁﬁ&gh‘xéRtﬁoﬂmdazole-

10 Literature reference: Bal dwi n
Bantiotcsligim 3prompépgwpkenoly, M Longstaff, T.;
Pwanson, S. WO04010995A1 The fol | owd ng aci d was

prepared using this nethod;
3-Bromo-4-nitrophenol (10.0 mmol) was added to a suspension of sodium hydroxide

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

a yellow oil.

30 Diethyl malonate (328 mmol) was added dropwise to a suspension of sodium hydride
(328 mmol) in dimethylsulfoxide (40 mL) at 0 °C. The reaction mixture was warmed to
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15 1, 2- Benzi soxazol e- 3-carboxylic acid. Procedure 9:
Procedure 9 provides a nethod for the preparation of

5-di fl uor onet hoxyi ndazol e- 3-acid from

3- br ono- 4-ni trophenol . 20 3- Brono-4-nitrophenol (10.0
nmol ) was added to a suspensi on of sodi um hydroxi de

(WO 2¢958¢%347) i n NN-di met hyl f or mami de (15 nl) RGA/USPE4/042852
suspensi on was maintained for 15 mn at rt. The
reaction m xture was cooled to O C and was treated

with ethyl chlorodifluoroacetate (20.0 nnDI) The
reaction mxture was heated at 70 C for 16 h

was @bricertparamed T5d- bsAdighitign ef Hﬁemﬂ@aowthsﬂ eitb@é (149 mmol) in
wat efimed 1&&)@%@@' ni]‘_@%vas gadet @FJ_p%e%& BheBitehon @Iﬁ%ﬁt@as heated at

(3x100 . _The conbined organic |ayers were dried
( magi¥s’ ﬁ)m 3 i fEpeespolah goletisn as PP dtied @uiod e aigs dad theeaqueous layer

di f1gar emétswwﬁtcﬁwomﬂeﬂa% Yo(%i18b anlas TR SRR Rbdnic Blers were
Di ethyl nalonateaéﬁﬁﬁﬁnno was ad dropwi se to a

|(16?gn6¥1u1§16 @,gqch@rateé gggv?ﬁkﬁp)'udp diester in 112% yield as an

di mlf‘mﬁlés@f iy &ﬁgl%,rgellmﬁith rofide (58 téﬂanwﬁbﬁ@% fiL) were
was wanned to 45 WO 2005/ 063767 P /USZO 4/ 042852760

C arf®ubEes cud krelgd 010 €. far hh. Thegeaction wixtee wapallowed to cool to rt and
di f | o5 BRI Mkr ®iNBLshddléith ﬂ@@erimétﬂane%ﬁ@b M) S lﬂlé g?f bEe aqueous

(80 n.) was added dropwi se and the reaction m xt

was 1R e cattiousiyediestqdgp 1owith coppemtigise hadroeldetin acirhangathe reaction

ourgEhed e ﬁe‘éﬁd‘é@@(ﬁ’@ RN, tHR s ﬁ:g:@ llsa%gfed tH‘@SC and the solids
extracted wi th di chl oronet hane x100 niL)

conb¥Feerlisetehpy fltrtisrand digdte pswaie ﬂ@oﬁC{drméhééM%

sul fate) and concentrated to give the crude diester in

112% vyield as an oil. The diester (167 mmol), sodi um
hyd r‘go%?FY ehlomds 208 mpl) veas @dded e ise 36 ciganol #)0gnl) at 0 °C. After 0.5
comy, aRdcaN1NBALE ¢adhddB@afd thOFecackiol mithiR WRHehie®R reflux for 15 h.

xture was allowed to cool to rt and the aqueous

ay e WEECHRA SHEFTGR) W BPICPRtGied niich Hise TosTRe OWRSHDYTitiried between
pH GfichloR@nelictin® QRSO mi AT saBsted Sdin YRhboRAd WRbeHL Y Ore aqueous

H?concentrated hydrochl oric acid and the react’ion

et Wreliitae srapiddamigh digoremethane) (2200 Thie) and ireqonibined organic
was 155RR sl &RdFmErREdmt iR thl gé’lcelﬂﬁ{e@ £6 Blov R El%deséy Yin 0% yield

filtragion and dried to provide the acid in 619
Acet’y P POREGH: de (203 mol ) was added dr opwi se to
ot hanol (300 nL) at 0 C. After 0.5

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

The solution was evaporated and the residue was partitioned between saturated sodium
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h, the acid (101 mmol) was added and the reaction

m xture was heated at reflux for 15 h. 15 The

reaction m xture was concentrated and the residue was
partitioned between dichl oronmethane (200 nL) and

saturat ed sodi um bi carbonate (100 nL). The aqueous

| WOSPOSREHST urt her extracted wi th di chl or omet H¥FEIS2004/042852
(2x200 nL) and the conbined organic |ayers were dried
(magnesi um sul fate) and concentrated to provide the

ester in 60%yield as a brown oil. 20 The ester (60.4

mol ), was dissolved in ethanol (103 nl), diluted with

wat e m%@anaﬂ 50 mby,epd, diehlpromsihang (P rlarrbei AP | 1@fer ges further
(243 extriRied waih didhlodddioine €2x10BRL) Bihd conlhifed JrBAEd s were dried

m xture was he?ted t reflux for 10 m_nutes and the _

sus p SREHAE ) PRG copeqpirate iorigTATke MrasctyFrflagple ester in 79% yield

filtefawakeomwas washed with ethanol three tines. The

filtrate was 25 concentrated, the residue was

saspended in 2 N hydrochloric acid and was stirred

vi gorRaishidr {68 Gurol))- sodile AHHESES (198Y Blno)2Sni¥BsN&d(65 mL) were

with ethyl acetate (3x50nL) and the pH adjusted to,

9- 10 HPRIFPAIR ROEREHIT A Bt eaed fPRé4 detidus | Aff@rcopiiag to 1t, the

ext r akleBeh Mhdr Rwas GhdsREAOK AR 1 dhiR ¥k (%@mt?.e)’l‘hg rﬁﬁﬁé&ﬁg layer was
e).

organic |layers were dried (magnesiumsulfa . Acetic

anhy 887 o3 Invfish wonqenteriss, hydechlorie ecidp 9gThgyhaspipitategh gplids were
POt assicbiad B¢ GltAtieh, (adhed w3 WaRlahd WRRIBroAERHe, 124 b to provide the
organi.c | ayer and the suspension was heated at refl ux

for a%H277rfgddsol uti on was evaporated and the residue

was partitioned between saturated sodium 46 WO

ZOOSﬁgggﬁgi PCT/ US2004/ 042852 _ bi car bonate (50 nlL) and

di ch ViRg Addy pPispared apprding tndBisgngthoder  was

further extracted with dichioronethane (2x100 nL) and

e i ned organic | ayers were dried (nagnesium
igl f gﬁgﬁfu%ale@eﬁgéﬁ%%%&-%@rww 296 t he
N-acetyl i ndazol e ester in 79%yvyield as a brown oil. 5
The ester (63.8 mmol ), sodi um hydroxide (193 mmol),
and REpcedured€: i) were conbined and the reaction was
mai nt ai Nggode@iire 24107 grov@ds C. a Alth&hod0Ghd NGhd O prdperalil® of  6-
aqueous | ayer was washed wi t h dichl oronet hane
( 3x SEffPyromshexyidarabiid-arid flem 4pigorbselust ed to pH 1 with
goncentrated hydrochloric acid. The precipitated

solids_were
4-Nitrophenol (162 mmol) was added to a suspension of sodium hydroxide (485 mmol)

in N,N-dimethylformamide (150 mL) and the suspension was maintained for 15 min at rt.
The reaction mixture was cooled to 0 °C and was treated with ethyl chlorodifluoroacetate
(329 mmol). The reaction mixture was heated at 70 °C for 16 h and was concentrated.
25  The residue was diluted with ice water (200 mL) and was extracted with ethyl acetate
(3x100 mL). The combined organic layers were dried (magnesium sulfate) and
concentrated to provide the difluoromethyl ether in 59% yield as a yellow oil.

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

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

mmol). The reaction mixture was heated at reflux for 30 minutes and the suspension was
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10 collected by filtration, washed with water and

di chl oronet hane, and dried to provide the acid in 27%
yield. The foll ow ng acids were prepared according to
this nethod: 15

5-éD| fl uor onet hoxy) - I Hi ndazol e- 3- car boxyl i c aci d.
PV8eMSU?3E6710: Procedure 10 provi des a net hod H@ USRH4/042852
preparation of 6- difluoronethoxyindazol e-3-acid from
4-ni trophenol. 20 4-Nitrophenol (162 mmol) was added

to a suspensi on of sodi um hydroxi de (485 mml) in

NN- di_net h)éuf or mam de and the suspensi on was

mai nflerpb grpuph Galitea ?{heaﬁlt%rtc e VR waghed iTilnethanel thiee tiaes and the

00! getBifedOfiIfratBd hredBBndeh@BELATIG £ebid®E M dissolved in water and the pH
chl orqdi fl uoroacetate (329 mml). The reaction

mi xt #Pestside 9118 avidd hgtsod;‘@néy@%dq GTJW agprPuflayer was extracted with ethyl
c Onc%ia[%ﬂbOn@ add'@e t&EhifdEr %ﬁﬁc lgyétrélﬁr@x‘é dved tlné@%lum sulfate) and

ter (200 nL) and was extrac Wi et hyl acet at

(3x 1870o7Apted fha YlgmALh edhe Silgeas |d@5?1&%¢ellﬂ§°%§ ra@hxslrlﬁ@m 5 mmol) and

( Magihe sdabiBrStikhudd 9ds AEtain6ORGE0E 1 A8 CthelBacRbOM:EGe %Ja&ﬁﬂuted with
di fl uororretrgi ether in 59%yield as a yellow oil

ni t r'HetER Yl abPyutigheed gvids eplidetediva bicsthonste. (Blre precipitated
L) , solifi$ WeRdsoitddby¥air@fon( @%he@%tﬂtw)dter aRd e ol frERIEHe acetamide

W t h, ammoni_ um chl ori de (8 mol ) and iron powder
(105m6ﬁﬁ°df131da%]égh|t¥%{]é’f”8h m xture was heated at refl ux

for 30 m nutes and the suspension was 47 WO
2005/ 063767 PCT/ US2004/ 042852 filtered through
Cel | AHc-FRrids (176 TEHIRR (ah 80408 $ha ol arkp fcbahestsimiden(33 mmol) in

Ui meglcasterrh (80 mCPdHal thefadtioh kiR SwET LmEPLRGEIAL. 8hflng nitric acid

Theuégél due_was dj ssolved in water and the pH
adj dpR)) g efdgil ippisRiaad Bie dpACHSRImEskITE &vas Tintained at reflux for

aqu eKD)Liﬁml ane kodleBsofitioh &k 8TutyM Fith ShiY 20 I%%Qtﬂ% %ﬁéﬂus layer was
gand tﬂ@ nbi ned or}g](aqnlc | ayers wer'e drie

czymethrde S 3% GREent Tt coabingd praaaic loyprs were dried
0| h (ng@smﬂ SuMRS) £l SEREMBEEIHpRGRE i nﬁfmm{de%si%?le?df '
|

imol) and the reaction m xture was mai nt al ned
for 16 h. The reaction m xture was diluted with water

(50 rDhIéLe)mld@(él N@Smﬂcﬁ}ltsb&hhlzﬁﬁrc\/ﬂl&ehfﬁcﬁ bfhopOdhy ater %O mL) were
bi car bon The precipitated wer'e 1sol at
filtP ’PS an@/\fé?é ReAqtion TEtwa rvas mapiained el S thoupst i °Ge the reaction

Zohe vagedlaftd @ cdod t620and Bk Gr@fhideh isohds Y&k l1§b“i\é‘cépt§f (?iltratlon, and
washed with water, and dried to provide the aniline in 98% yield as a light yellow solid.

The aniline (15.7 mmol) was mixed with 40% hydrobromic acid (14.3 g) and water (10
ml) and the reaction mixture was warmed to 80-90 °C in order to completely dissolve the
25  aniline. The reaction mixture was cooled to 0 °C and a solution of sodium nitrite (232
mmol) in water (5.3 mL) was added during a 15 min period. The solution was
maintained for 40 minutes at 0-5 °C and filtered. Copper (I) bromide (18.8 mmol) was
dissolved in 40% hydrobromic acid (21 mL) and was cooled to 0 °C. The solution of the
diazo salt was added slowly to the copper solution and the mixture was maintained for 30
30  min at 0-10 °C. The reaction mixture was heated at 60 °C for 30 min and then at 100 °C

for 10 min to ensure completion. The reaction mixture was allowed to cool to rt and was
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10 Acetic anhydride (19.6 mmol) was added to a

solution of the acetamde (13.2 nmmol) in chloroform
(20 nL) and the reaction mxture was warned to refl ux.
Fuming nitric acid (16.0 nmol) was added dropw se and
the reaction m xture was nmaintained at reflux for 30
VR 200p637¢00l ed sol uti on was dil uted w th watPEX/US2094/042852
nm.) and the aqueous | ayer was 15 extracted with

di chl oronet hane (3xl OrL). The conbi ned organic | ayers
were dried (magnesiumsulfate) and concentrated to
provide the nitro- amde in 83% eId The amde (11.0
ol §xiragied wiithh digpinrermetense (408l hndhy comhinpd pigasic le@s feye washed

VT eyitk @R ks & O}EHLE WaRA AN BRIrSehdd S VAR vva%érnfmé Bx%gmc layer
for 1.5 hour at 60 C. the reaction 20 was all owed

cool Weod¥d (@gnashen EHJféEeD BRd eneeptiaist ite pragidecthe @tSIOabre@lde in 76%

by fiibliragh i ye@issoshed with water, and dried to
provi de the an|I|ne in 98% yield as a |light yellow
solid. The aniline (15.7 nmol) was nixed with 40%

hydr pRagMElcast G2 ﬂﬂ&l)g@as%ged"@gﬁv‘}lsé &0, sJElaénsi%HQJf $5B&um hydride

reaction mxture was war nmed I n order

conplZéferyoly i%@ﬁ!ewsﬁlﬁéﬂdzﬁ gk i heC- WGP@@@WWG was warmed to
m Xt g0 & was nﬁ&@iﬁ&‘l foP 30 HAmand s@luﬁ&ﬂ Uf MRS bﬁﬁﬂﬂé’@il .7 mmol) in

nitrite (23 2 éﬁﬁrln water (5.3 nL) was add
dur i Sigekyisgiorids (Farlowes afdel @rewwﬁ ol thageactien Wt?ﬁlﬂfﬁ &ths heated at

for 70 it I?S’I']@tcoglégs&ti%ﬁ rab pdukr& £ib 1c§99t9@£nd(tﬂ19 } aquegus layer was

brom de (18,8 nmol) was dissolved in hydr obr

aci ™Fetedyith %@Wﬂ@éﬁ) (340G wlyp Ehe W@b@?ﬂ QrEIN lamrs were dried
t he (nﬂgﬁeﬁﬁmgﬁhfatey\@ﬁ asdamkRE Whie iR L& &L@Q&ea{s anooﬂ The diester

the m xture was maj ntai ned f

|
SO gf{lign%%olgh%’%éﬂrﬁﬁdﬂn{%t el vwens Wele é?@ @L) @@recmn@med and

30 MeBte@ACE0 LRy 8. TYO rdactinQhixth MSrhﬂBﬁe@{bSééBFto rt and the aqueous
nriletlon The reaction m xture was allo to cool

fYenas washed xath\ishiommtines e Y00k EMM the 2gmpus layer was
ext rcﬁﬁﬁoﬁﬂy\éﬂﬁﬁecﬂﬂoquﬂf&H&Eﬁﬁé@h}(ﬁ%ﬂﬁ%l&d Hb%h&%@&ioﬂ xture was

anic layers were washed with M sodi um hydr oxi

org
wat élFateﬂiafrﬁ%h (ot B sneesion W@éweo%toé} °C mdéh@waﬁwc:ce collected

| ay ey filwon dhd @bdtsBONas i Mg H 494 g):ldand concentrat ed
to provide the nitro bromde in 76% vyield as a |ight

yellow solid. 5 Diethyl malonate (25.7 nml) was added

T OPYeS/R cRIOr & gys REAS) Vs %e@%n{w& W&ﬁdﬂ?go(ﬁé A 0.°C, After 30

mmol ). i n dinethyl sul foxi de he r'eact

mi xtRiREdherad {hoagoly was added and the reacuon mixture was heated at reﬂux for 15
h. The reaction mixture was concentrated and the residue was partitioned between
dichloromethane (20 mL) and saturated sodinm bicarbonate (10 mL). The aqueous layer
was further extracted with dichloromethane (2x20 mL) and the combined organic layers

25 were dried (magnesium sulfate) and concentrated to provide the ester in 94% yield as a

brown oil.

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

zinc powder (6.15 mmol) was added and the reaction maintained for 3 h. The suspension
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60 C and maintained for 30 mn. A solution of the

nitro bromde (11.7 mmol) in dinmethylsul foxide (7 nL)
was added dropw se and the reaction m xture was heated
at 10 100 C for 5 h. The cool ed sol uti on was poured

onto ice water and the aqueous |ayer was extracted

W@ ROOFPBAG70r onet hane (3x100 nl). The conbi ne®CEHUS20G#/042852
| ayers were dried (nagnesiumsulfate) and

concentrated to give the crude diester as an oil. The
di est er (11 7 mmol ), sodi um hydroxi de (35 nmmol), and
wat er wer e conbi ned and heated at 60 C for

h. TH® frlaaétt Bvehrstite And thefdirafp maseaciratedolhe Tesidye wdo artitioned

the @auRaUsuhRdls8NEh HRRHWAS dnfl efhiyPAY B tlgan
(g e s s ey ol olhy P eREOED LIS b agueous

caut P¥G Sy fadp rstaged with ewltaﬁet&te ﬁ’e@Pqu)a%nédhe combined organic layers
hy dr p&bluged @nagﬁésdmamfaﬁew end &R&nt:ABa 1 a&a&@th\eaéetarﬁﬁéhﬁéb% yield
at 60 C for h. The suspension was cool ed

the 9§@Ibir‘d§1%re collected by filtration and dr| ed to

pr OVI de the acid in 64%yield. 20 Acetyl chloride

(15.3 nmol ) was added dropw se to ethanol (50 nL) at O
C. Ahdeiis antydridg (13.7apmolhdseamylinte (| mokhsangd dataesiin doetate (2.04

t he 1hR8G tieRNkdBPh UsEuMBSo MIRABHm R (1.6f Ml)fﬂama%fong (20 mL) and

The reaction m xture was concent rat ed and 't he resi
was Basispeisiohatpstisettd ah reficir ¢ dnelhrasriutiopowss gvapgerated and the

mat %aa@d v@a@dpamla&eaarb@mat esaG&Qedes)oauEh%@aq%n%s (10 ml) and
| ayer. farther extracted with di chl oronet hane

(2x Z%Chllﬁﬁmﬁh@et &0 cBkbi netheoragaenue laagre reas2 Sufler e extracted  with

dri efbh{diaasas YRBULE /HL) 1RNEHER0E SRl @tli‘irst el Bl Hiagnesium
the estg i N 94% ield as a brown ol cetic .
anhy Q3 igj@nd 6‘?1193%}/‘3%?0&’&88’6 cruge §- @@%Wlawt@ﬁs @ brewn oil.
ester (3.64 nmml), and acetic acid (7.0 nL) at 0 C
lﬂ nc_dust (14.6 npol ), was added in portions over 15

| n TR StEhE 36 0P e B T oRIdR (kD eyt e (& nLf) Grergepmbined

M N aad 11 réacBdwi8anhRed for24 R 2860 *d - Aﬁs‘é}@b&h%ncélrt e NGueous layer

powder (6.15 nunol) was added and the reaction

mai AYEaPYeehed g %Ch%oml?ﬁféa%aﬁb@ﬁ&)o Fhe agreqws [2py 5729 6EREFd to pH 1
PCT ka2 034 24128 Sy dvdeaitobib | atcﬁf %’d iy BRG] gﬂg&i IsbR1sO et a)?lacted by

filtrate was, concentrated. The resid partition

bet WikEHioRaYashesk with waier wdh déqhmra@haapean@ ﬂuecirw) prayide tehgid in 26%
2acetylie (20 inL). The aqueous |ayer was further

extracted with ethyl acetate (3x201m.) and the conbi ned
organic layers were dried (magnesium sulfate) and

conqeptilRives aEi@s RERV:Brel RS o AGEL 1B WMidBethoh; 92% yield 5

as a brown oil

6~(Difluoromethoxy)-1H-indazole-3-carboxylic acid.
25 '

Amine preparations: Procedure 11:

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

30  Benzaldehyde (21.8 mmol) was added to a solution of diethyl 2,5-diaminchexanedioate
dihydrochloride (10.0 mmol) in absolute ethanol (75 mL) and acetic acid (10 mL) at
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Acetic anhydride (13.7 mol ), isoanyl nitrite (13.7
mol ), and potassium acetate (2.04 nmmol) were added

to a solution of the acetanmide (3.92 nmol) in
chloroform (20 niL) and the suspension was heated at
refiux for 16 h. The sol ution was evaporated and the

MO R2RSI0ERIE was partitioned between sat urat ed PEFEISYI/042852
bi carbonate (10 nlL) and dichloronethane (20 nL). The
aqueous | ayer was further extracted with

di chl oronet hane (2x20 nL) and the conbined organic

| ayers were dried (magnesium sulfate)

an
conclepprtempatis. Hiedes @gt%m&weﬁéleﬁtﬁéetewiq fgazwpe. The reaction
est ehi@fte dvab raﬁW}ecpio' cool B Fd¥8n ?e?ﬁgy%fauﬁg’ aP m)mac%%gwb%hydnde
hydr oxi de (10 nmol ) and wat er m.) were conbi ned
and ©he merdt Fan e Warht h.mwnﬁ -or Tl resuliipg GEhits, suspension was

Af t eaia ! %a BORY Qor' 6 h e WROMEOMYSleRY Ghe 1dlRRe WAS RRGed with water,
wi th di chl or onet hane X e _aqueous | ayer was

atlj ek 19 © "prand thegH %@JI@E?ﬁé‘égﬁW@tléﬂ sefljigr BrdPEAs- c Thecdggeous layer

and Jfe.ah&6d %tﬁ %ﬁh?ﬁ ao%%lté @Sx Weo %L@ Qhk @ &FuHNed organic layers were
filtration, washed wat er and di chl or omet hane, and

dri etiashed pithbrige qnﬁé (@egvasm splfeie), 2pd gonsprdraterhie prowde 3.05 g of
foll @Hi’te@gh@cgdaﬁmi’\ﬁétﬁoﬁ&ee@%%Q vRE0 8 nfih1) Waslalli&i to a solution of the
met hod: 6-(Di fl uoronet hoxy) - 1H i ndazol e- 3- car boxylic

aC| ibepsylaping én ghaagh280 dnend the gessten wixiure weg b geflux for 16

ol det qjd ﬁa&tﬁﬁ nﬂﬁﬁ&aﬁﬁt do@féd ch RT and concentrated. The residue was diluted
2-met hyl - 2, 5-di azab ;@é ]octane fromdiethy

2, 5- wfaﬁﬁhyheﬂe@sea@e@ t wvashs@ vsﬂhi&ﬂ defrgehdoricoacid dmém;nagnesmn
was t [ 0

155 AP Orte Rt el s B s 1ol s wid

in absolute ethanol (75 nL) and acetic aC|d (10 nL) at

50 W #ZA0%6E6358 fmMm6T /M%Z&Ha&é?%ﬂ@%e tBOAOMe%”Hﬁ%&EMﬁ Sf lithium

The resulting m xturé was hea at 80 ours

he dlwaipvn SdrideiGd Qmmohds tesgehisiipdiran 650sb) under ¢ piggen atmosphere.
t enpelahitfufs AROmSREnEMedrd0aaRt A ¥ROS Eﬁi&ﬁﬁtﬂﬁs ddast \Aﬁm}g wise to a

mmol ) was added in small portions. e resulting

suspehiéppaf {hesbicyishs Hemeddd ﬁlﬁnoﬁTmfféﬁfa}WGfOﬁlfﬁhéﬁovmé) at 0 °C. The

conGentibR tidure I8 aﬁl@@édj H)ewm tdRT %& Qna‘iﬂtglﬂe&%tr qr6 'h. O The reaction
cooled to 0 C, an justed to W t

s 0 dli TOFHURS) Rsosareialy Whacghié@a@qha%?f s%gocbw sd@qt@drcahydrate @25
0 Ty ed BytioRC efRtr&ichich %ixk@0 Wik k@R wihe M BRLREH droxide (10 mL),

organi c | ayers were
filtered through Celite, and the filtrate was concentrated. The residue was diluted with 2
N hydrochloric acid (100 mL) and extracted with ethyl acetate. The pH of the aqueous

layer was adjusted to 9 with 2 M sodium hydroxide and extracted with ethyl acetate (3 x

50 mL). The combined organic layers were washed with brine, dried (magnesium
25  sulfate), and concentrated. The resulting light yellow oil was then treated with
methanolic hydrogen chloride, generated in situ by adding acetyl chloride (0.5 mL) to
methanol (10 mL), at room temperature for 10 minutes. The volatiles were removed
under reduced pressure to provide the bicyclic diamine dihydrochloride in 92% yield as
an off-white, foaming solid.
30
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washed with brine, dried (magnesium sulfate), and
concentrated to provide 3.05 g of white solid. Sodium
nmet hoxi de (25% by wei ght, 23 mmol) was added to a
solution of the dibenzylam ne in ethanol (200 nL) and
the reaction m xture was heated at reflux for 16 10 h.
TWE 2P54637POn mi xture was cool ed to RT and PCT/US2004/042852
concentrated. The residue was diluted wth ethyl
acetate (200 nL), washed with 1 N hydrochloric acid,
dried (magnesium sulfate) and concentrated to provide
the Qicyclic lactamin 47%vyield as a_colorless solid.
Sul f arerertipmoftherliaming 00 HEe) sl pallagumios garpen GO0 mg) in

stir fn%ﬂlaﬁdl%w@fiﬁﬂ,ﬁﬁd @cfnc%ﬂtﬂafcéﬂ uyara&l@ictmdrwﬂmmg 1515)@% under an
rof uran

(31. in tetrah n)
nitr 6@@% psé-ra&ee and reRigtaRes i é hm&“ée ?ﬁéﬁlwf HpHEHOTgHbY filration
3 0 Mhridl 1B HItdrdSceSiHR Habiatt ikth WARS, Méatg %Pcdﬂbe‘iﬁaﬁe@ tofbrovide the
éﬂﬁon of the bicyclic |acta mé nunol ) in
VAP Sraminebydeshistiye 5887 vl qsr?ec"lqﬂéﬁ@f’il‘bn m xt ure

vvas allowed to warmto RT and maintained for 16 h. The
reac%\l on édg,u e was, carefully quenched by the
addi £isHien ofdrerbuddicahomsts (6. éﬂféﬂ(&bleam@m%(lézﬂs verg added drop

| Wisped b is@lfio Eh@e&@@ﬁl%lwosfﬂni@ Ssopp
% o j drno‘;u de, (10 ( fl)lqthe? ed ?ﬂ}% gtﬂoqu)V\%ﬁr (35maL),

2 M di
Cel i g 1 %@H{uﬁ@sﬁrqw&é rwasat 8okc e repction mIP‘ﬁ’ée s mgigtained for

was ds Thuit (Bd’CVﬂthvag col¥eRyHEHAQE h,B@ EﬂLC Bigel éj{uéoliggluﬂ:&)wa@@gurated with
extr aﬁé‘,gdd et hyl acetate, The pH of queous
| ay P 1Gged ridg apd te Hﬁltaﬁluéte‘i/lt%éal‘ﬂ% %Mnﬂ@deméwmde The

eXt r eted IWef agthpbie@Geh akS] bodtate (35>Q 35‘11914) ahll€he combined organic
n‘gl ned organic.laye gs were washed with brine, dried

ALY TrFe wedsd f“ﬁ%ge rine 3 s c@meRaEivay sulfb.  The volatiles were

r es Ukinbyg thﬂdgthed&@m;ﬁé@'s&é ko WSk tthe Brullé 8RLE: gro\ﬂé&ela diamine in 42%
by

tha I|c§¥ ?}ﬁ%en chl oride, generated in situ
ddlyr\ atelight v bde (0.5 nL) to methanol (10 ni),

roomterrperature for 10 m nutes. The volatiles were
%g duced pressure to prow de the
E‘% HAgPERAE AKgH BB |8 TR DoBTh 45P ebidh &4 AGmmol) were
off-a\ammeag‘onﬂlﬁhragth%kaddmn%@ b7\ AP A RB3d R faran (25
PCT/ 13;82004/ 042852 A suspensdléon of ? eediﬁénvnea}g %L) Solid

mol§ Bﬁ&niﬁwﬁ%r@gg{lmsgﬁ prEelh Hias eddyd imgpal] portions to the reaction

atet haighte 480Q0 M 280 %e%%@@%ﬁﬁ&%ﬁ%ﬁmﬁé@f Geac! ’flhe eaction
2_ nL%_ was pcjé_]'z‘;t1 gd under an at nosphere of rogen nd

REETretes Gted gvith 2 W%ﬁ%@@g@%%mhwbp%sp@wowwo mL) and was

f i I tek@dctedvithoatisk] hireutd i3lxt@rmIoakee Wb gﬂﬁ%ﬁps WAL §hshed with

The filtra ctl? was  concentrated to provide
brine, dried (magnesium sulfate), and concentrated to provide a light yellow residue. The

residue was dissolved in dioxane (25 mlL) and diluted with concentrated hydrochloric

25 acid (12.5 mL).. The volatiles were removed after 30 minutes, thus providing the mono-
methyl bicyclic base in 40% yield as a colorless solid. The procedure for N-methylation
and removal of the carbamate protecting group was used for the production of 2-methyl-
2,5-diazabicyclo[2.2.1Theptane dihydrochloride.

30  Literature references: Newman, H. J. Heterocyclic Chem. 1974, 11, 449, Sturm, P.A.;
Henry, D.W. J. Med. Chem. 1974, 17, 481,
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5 bicyclic diam ne di hydrochloride in 88%yield as a
colorless solid. A solution of

di -tert-butyl di carbonate (6.5 nnnol) in isopropano

(15 m.) was added drop w se to a solution of the
diamne (7.06 nmol) in isopropanol (100 niL), water
(VBB AP/06376nd | M sodi um hydroxi de (6.5 nlL) atPCI/USEN04/042852
The reaction m xture was maintained for 10 1.5 h at 0
C and was concentrated to -50 ni. The aqueous slurry
was saturated with solid sodiumchloride and the pH
adjusted to 10 with 2 M sodi um hydroxi de. The aqueous
| ayer was extracted with ethyl acetate (3 x 35 nL) and

t he m&&m&gﬂg&@@w& relbaaaeafsﬁl RS Reteghed with brine
and dr| h%nag eS|un1suI ate). The volatiles were

r encA¥E R trendiaiRyele - %J?]é%t%q?rdéhy@é?%lf’ﬂéf‘r d the crude

nonqi HLHERked-H5 akAeycd eptane VitGHd RS, | | ght
yelﬁomfgll Fgrnaldehy e E 7@6éﬁﬁéous sglutlon 7.43

unol) and acetic acid (4.46 mmol) were added to a
solution of the crude amne (2.97 mol) in

tetrahydrofuran (25 nmL). Solid sodium
tria%@é&%&sswé&'i de (5.94 nmmol) was added in small

porti onsTh® fhilkvih®dfbdedite? QANGX HbthR @bt ﬁrﬁpa}agmﬁ" 51f A substituted
the re ctlgg m xture was mai ntained for 16 h.

r ealVOIRO2SHASEEESwas diluted with a 10% aqueous

190di um bi carbonate solution (100 nL) and was

extractgd with ethyl acetate (3 x 40 nmL). The conbi ned
org s were washed with brine, dried

(rragneSI Pidbéhitel Al ProvidaNd BARGE R @b dubifig PlSéN&éeE{ebléyclobases and
Iow1re i due.. The resi due was dISSO ved In

d| ofghé‘ybl%mﬁff S eRhoraide deRveveE oncent r at ed
hydrochlorlc 25 acid (12.5 nL).. The volatiles were
ved ﬁ ter go m nut es, . t hus prOV|d|ng t he nono-
et RO1® BHEGEH PE cBReBlomcib ) yRatly RgcEmhsparedd mL) and M-
sol uﬁneth"&tfemﬁuhﬁ@eeq@rm GiasNadRl hyINadiisBrop ﬁ&ﬁyléfnfmvé' of¥hol) and

t he_car hamat e, pr ctl ng group was used for th
pr OB{%Ctki?b@ﬁe Ypine dﬁﬁé{ c§: (1 mmol). The reaction mlxture was maintained at

5- dicazademgyretue] £ 20 hlih %ﬁﬁéﬂ'ﬁﬂro%bﬁ‘)ﬁﬁf aeh tE-B[’I’[ﬂgl 00319111'101) was added.
L|t ratg%ﬁ %eferences Newman, H. J. Heferocyc

ftory § feacfiopymixiyrg sps ppi‘hgoned l}qgmey sa@awi aglueqxg @potassium
zmh eealboh%%oﬂlﬂon AR5/ 2D EARRERIRRAR. Th 1
PCT/ 29%((:)4/ 042852 The fol I owi ng bases Wwere preparaq. o raoted
usi B Wéé%%ethane /methanol (2X), and the combmed organic layers were
2- Mahdhyd wath Bridle, a%RBI0G¥ ol i1fdth Ot AR and concentrated i vacuo. The
dlhydrochlorld

(1< eg} WS ng{lﬂ%ﬂ by sglcalgélzgﬁbccsp@}r@{ ghromatppraphyangng a mixture of
di hlSB@ﬂOQrﬂl&ﬂerxﬁethane /methanol/ammonium hydroxide] as the eluent, thus providing

25  the carboxamide product.

The following examples were prepared according to procedure A:
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5 Synthetic Procedures: The follow ng procedures (A-Q
detail the preparation of the substituted bicyclobase
derivatives. 10 Procedure A Procedure A provides a

nmet hod for the coupling between bicycl obases and
carbo%ylic acids to form carboxam de derivatives. 15
™0 2008/8¢30¢7i on of carboxylic acid (1 mmol) i nPCT/US2004/042852
tetrahydrofuran (10 nmL) and NN- di net hyl f ormam de (1
nm.) was added NN-dii sopropyl ethylamne (3 nmol) and

bi cycl obase am ne di hydrochloride (1 mml). The
reaction mxture was maintained at roomtenperature
for BommMe n dhdes-lilH4+ 97 Pinatbienstof2-Hithept2yloarbepi-1 H-indazole
vas Bddefiorigdf ter 18 h, the reaction mxture was
partitioned between saturated aqueous potassium 20
carbonate solution and 95/5 di chl oronet hane/ net hanol .
The aqueous | ayer was extractedq yw th 9515

di chl or onet hane /et hanol (3dX),Y¥and the conbi ned
organic layers were washed W ine, dried over
sodiumsulfate, filtereg «-e\coﬁtentrd@%d i n vacuo.
The residue was purifig Milica gel flash colum
chr omat ogr aphy using a tte of [90/10/1

di chl or onet hane / et hanol / anmoni um hydr oxi de] as the
&l uent, thus providing 25 the carboxan de product.

or odedtid SRE LA S3n PGt PRt EBE TR B3%ae3. 1 76
ExariplDe 745 (m, 1 H); 7.27 (m, 1 H); 3.82 (m, 1 H); 3.51 (m, 2 H); 2.30 (m, 1 H); 2.07 (m,

RIS e

10  Example 2: 3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1H-

indazole hydrochloride.
0
Y@T{k N ClH
N -N N
B N .
L H

) H

15 Prepared using Procedure A in 30% yield. LC/MS (EI) £z 3.04 min, m/z 340 (M'+1).

Example 3: 3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1 H-indazole hydrochloride.
0
[:ITTRK\N CH
N N
N
b H

20  Prepared using Procedure A in 30% yield. LC/MS (EL) #z 2.85 min, m/z 257 (M*+1).
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H 5 Prepared using Procedure Ain 28%yield. IHNW
(CD3OD) 6 8.22 (m 1 H; 7.61 (m 1H; 7.45 (m 1

H; 7.27 (m | H; 3.82 (m 1 H,; 3.51 (m 2 H; 2.30
(in, I H; 2.07 (m 1H. LM (EI) tR3.55 mn, niz
243 (M +1). 10 Exanple 2:

VP 2008/0637&7z abi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - @CQIS300#/Pi2852
azol - 2-yl)-1H indazole hydrochloride. O- k' CH N

S HN H 15 Prepared using Procedure A in 30%yield.
LCYI\/S(EI)tR304 mn, nmz 340 (M+1). Exanple 3:
3-(2,5-D azabi cycl O[W 2 2] oct - 2-yl carbonyl ) -1 H i ndazol

e hyBrasemie or #:de 3-I(® eﬂmHZbS diazqRicyrlp{2.22G0 g 2eepehenpiil Hgindazole
Pr og %fg Iﬁaﬂen 30%yield. LOM (EI) tR2.85 min, n--
257 54 WD 2005/ 063767 PCT/ US2004/ 042852
Exarrpl e 4

3-[(5-Met hyl -2, 5-di azabi cycl o[,2. 2. 2] oct 2-yl ) car bonyl ]
-1H i ndazol e hydrofornat@ i NN HOHHCH
Prepared using Proce N2 oyleld/u\Ldl\/S(EI) tR
2.83 min, nlz 271 tNe 5: H

3-[(5-Methyl -2, 5- d| azablmycl o[ 2. QCEPJ oct - 2- yI)car bonyl ]
-56 (1, 3-thiazol -2- yl)-1Hindazol e hydroformate. 10

Prepared using Procedure A in 25% yield. LC/MS (EI) ¢z 2.83 min, m/z 271 (M+1).

Example 5: 3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-6-(1,3-thiazol-2-
yl)-1H-indazole hydroformate.
10

j H™ "OH

Prepared using Procedure A in 20% yield. LC/MS (EI) £ 2.87 min, m/z 376 (M'+1).

15  Example 6: 3-{[(154S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1,2-

benzisothiazole hydroformate.

H
H
S,N

20  Prepared using Procedure A in 56% yield. LC/MS (EI) #z 2.53 min, m/z 274 (M'+1).
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O NN-OIl / NHOH NH Prepared using" Procedure A
in 20%vyield. LM (Bl) tR 2.87 mn, ink 376 (Mt+1).

15 Exanpl e 6:

3-[[ (1S, 4S)-5- Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-1, 2- benzi sot hi azol e hydroformate. H 0 0 N
IWORPOS(0637¢1 i OH 20 Prepared using Procedure ARGIUS3®)42852
"yield. LCMS (EI) tR 2.53 min, nfz 274 (M+1). 55 WO
2005/ 063767 PCT/ US2004/ 042852 Exanple 7:

3-{[ (1S, 4S) - 5- Met hyl - 2, 5- di azabi cycl o[2 2. 1] hept-2-yl ]
carbonyl }-1, 2- benzi sot hi azol e. C 5 Prepared

usi nBxample e dlir e3-HASHS) DN H5- dL”@&WS’“{‘E?? 1{iRpp:2-yHcarbonyl}-1,2-
m N, pdhRediidoleM+1) . Exanpl e 8:

3- {[(1S 4S) 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
carbonyl }-1, 2- benzi soxazol e hydroformate. 10 4N\ HOH

O Prepar ed usi ng Procedure A in 20%yield. LC M5 (EI)

tR 3.48 min, mz 258(|v+++1) xa 9:

3-{[ (1S, 4S) - 5- Met hyl - 8
carbonyl }-5-(1,3- 15 th| alz
hydr of or mat e.

2. 2. 1] hept - 2-yl ]
-g;,\yl ) - BiH-i ndazol e

5
Prepared using Procedure A in 77% yield. LC/MS (EI) #g 2.75 min, m/z 274 (M*+1).
Example 8: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1,2-
benzisoxazole hydroformate.
10

O-

Prepared using Procedure A in 20% yield. LC/MS (EI) #z 3.48 min, m/z 258 (M'+1).

Example 9: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(1,3-
15  thiazol-2-yl)-1H-indazole hydroformate.

Prepared using Procedure A in 25% yield. LC/MS (EI) 2z 2.87 min, m/z 340 (M*+1).
20
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OH N O31 NHN._ HI OH NH Prepared using
Procedure Ain 25%vyield. LM (EI) tR2.87 mn, nlz
340 (M++1). 20 56 WD 2005/ 063767 PCT/ US2004/ 042852
Exanpl e 10:

3-{[ (1S, 4S)-5- Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
cHPREFPEI6H- (4- met hyl -1, 3-t hi azol - 2-yl) - | H i BGTARG008/042852
hydroformrate. O S N~-O NNHOH NH 5 Prepared

using Procedure Ain 30%yield. LM (ElI) tR 2.76 mn,
mz 354 (Ne+l). Exanple 11:

3-{[ (IS, 4S)-S Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
car bBmarhple 51¢:5 3-{h@6HY)-5-M@hyliSediadabRyglb [R.21Hbéptdagdshbonyl}-5-(4-

hydr leeﬁlryf@,%-“Jthiagﬁ-zgflﬁllﬁ-ih\hagole Iﬂy(’frofd}l;nalt\é. HOH NH

N N B OH
N
H
5
Prepared using Procedure A in 30% yield. LC/MS (EI) ¢ 2.76 min, m/z 354 (M'+1).
Example 11: 3-{[(1S5,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(5-
methyl-1,3-thiazol-2-yl)-1H-indazole hydroformate. ‘
10

Prepared using Procedure A in 30% yield. LC/MS (EI) # 2.9 min, m/z 354 (M™+1).

15 Example 12: 3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-
(tetrahydro-2 H-pyran-4-yl)-1H-indazole hydroformate.

| ; J\\H
N
Q N (/o
\,N H N\ OH
N
H

20  Prepared using Procedure A in 25% yield. LC/MS (BI) #z 2.85 min, m/z 339 (M'+1).
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Prepared using Procedure Ain 30%yield. LCOM (El) tR
2.9 mn, mMz 354 (M+1). 15 Exanple 12:
3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5- (tetrahydro-2H pyran-4-yl)-1Hindazol e
hydroformate. OHNp ONHNOH NH 20 Prepared
NP AYSP83FCedure A in 25% vyield, LC MS (El) t RCI(E3004/042852
mn, mz 339 (M-111). 57 WO 2005/ 063767
PCTI US2004/ 042852 Exanpl e 13:
3-{[ (1S, 4S) - S— l\/bt hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5- (trifluor omet hoxK% 1H i ndazol e
hy dr B¥asRtet e13 FR-HOSA SV ey N2 frdiszpbippaiy2 2 i hept-2-31] carbonyl}-5-
Pr ep@ﬁﬂﬁ’mﬂﬁkﬂﬂx rmﬁﬂwme ﬁ\ydrefo%z(eeyl el d. LM (E) tR

. mn, n:/z 1 (M++1). Exanple 14:
3 {[(1S 4S) 5- I\/tethyl 2, 5- d| azabi cycl 0[2 2.1] hept - 2-yl ]
carbonyl }-6-(1, 3- oxazolr2-yl)- 1H-| ndazol e

hydrof ormate. 10 O O # H. I\bH Pr epar ed
usi ng ProcedureAlnSO/ |eI I\/S( )tR525
mn, mz 324 (M +1).

5

Prepared using Procedure A in 45% yield. LC/MS (EI) 7 4.82 min, m/z 341 (M),

Example 14: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(1,3-
oxazol-2-yl)-1H-indazole hydroformate.

o} WH
YWN
o) N AN
W R N

Prepared using Procedure A in 30% yield. LC/MS (EL) #z 5.25 min, m/z 324 (M'+1).

10

15  Example 15: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(1,3-
'thiazol-Z-yl)—lH-indazole hydroformate,

20 Prepared using Procedure A in 25% yield. LC/MS (EI) #g 2.69 min, m/z 362 (M'+1).
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15 Exanpl e 15:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl] -
carbonyl }-6-(1, 3- thiazol-2-yl)-1H i ndazol e

hydroformate. OO "S HNH N H-OH N 20 Prepared using
Procedure Ain 25%yield. LCOMS (BEI) tR2.69 mn, nmz
IB22Q0/P3197. 58 WD 2005/ 063767 PCT/ US2004/ 04 2SE/S2004/042852
Exanpl e 16:

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

car bonyl } - 6- (4 rrethyl -I , 3- thi azol 2 yI)-I Hi ndazol e

hydr of or mat e. C]" HS5 Pre

usi rigrape eidiur%{ws,w)éé%t}lms%dlaz@wq@}leem-% yﬂ@rbonyl} -6-(4-
M N, 1-13’@&114% 2‘%)) 1H B0 Bydkdformate,

3-{[ (1S 49)-5 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
carbonyl} 6- (5 nret hyI 1 3-thiazol-2-yl)-1Hindazol e
hydroformate. 10 H ONIIIH N NN H1I0H NHS

Prepared using Procedure Abn ﬁi%yi eld. LM (El) tR

N

5.18 mn, in/fz 354 (M +1).
N o)

H
N J

Iz

N

—8

5
Prepared using Procedure A in 25% yield. LC/MS (EI) #z 5.18 min, m/z 354 (M™+1).
Example 17: 3-{[(1S5,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(5-
methyl-1,3-thiazol-2-yl)-1H-indazole hydroformate.
10
H
ON
N
H NQ 0
N
" Ao
N H

Prepared using Procedure A in 25% yield. LC/MS (EI) #z 5.18 min, m/z 354 (M™+1).
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WD 2005/ 063767 PCT/ US2004/ 042852 Exanpl e 18:

3-{[ (1S, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6- (tetrahydro-2H pyran-4-yl)-1Hindazol e
hydroformate. 0 H N HN OIl NN HIOH O H 5 Prepared
using Procedure Ain 25%vyield. LCM (ElI) tR 2.79

WP 2005493767341 (ML+1). Exanple 19: PCT/US2004/042852
3-{[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6- (trifluoronethoxy)-1H i ndazole

hydroformate. 10 0 H 11 NOFl1 NHN H-OH F7-ON F H
Prepared using Procedure Ain 25%vyield. LCD (BI% tR

5. 04ExAmple nj 18 3&1[(%&#@@1\46%1@%&%&??@12@[2 2.1]hept-2-yljcarbonyl}-6-
> { (8o BB AaaRlNab abge 2. 11 hept -2+
car bonyl (t7ifludromethyl)-IHindazole

hydroforrrate O HNO FF\ ~-NHNHOH F H 20
Prepared using Procedure Ain 45%vyield. LOM (ElI) tR
3.85 nin, na/z 325 (M +1). Q C/)/% 2005/ 063767

PCT/ US2004/ 042852 PN o

H™ "OH

5
- Prepared using Procedure A in 25% yield. LC/MS (EI) # 2.79 min, m/z 341 (M™+1).
Example 19: 3-{[(LS,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-
(trifluoromethoxy)-1H-indazole hydroformate.
10

H
0 ?, .
N\ﬁ:\ 0
F °N HE™ HJ\OH
9\0 N

Prepared using Procedure A in 25% yield. LC/MS (EI) #z 5.04 min, m/z 341 (M'+1).

15  Example 20: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-
(trifluoromethyl)-1H-indazole hydroformate.

20  Prepared using Procedure A in 45% yield. LC/MS (EI) #z 3.85 min, m/z 325 (M +1).
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Exanpl e 21:
3-{[ (1S, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-7- (trifluoronetboxy)-1Hindazole
hydroformate. OY N PN\NHNO Hk OH FOHF 5
Prepared using Procedure Ain 25%vyield. LCOM (El) tR
MNVBEHIRBT6Tz/ z 341 (Mr+1). Exanple . 22: PCT/US2004/042852
5- (3, 6-D hydro-2H. -pyran-4-yl)-3-{[ (1S, 4S) - 5- net hyl -
5- di azabicycl o[ 2. 2. 1] hept - 2-yl ] carbonyl } - 1H i ndazol e
hydroformate. 10 O N O/ NHNOH NH Prepared
usi ng Procedure Ain 30%vyield. LCM (ElI) tR 2.83
m L¥AePIg 321 M 3r{I(1LS,45-5eM athiph-2S-gizabicyclo[2.2.1]hept-2-yl]carbonyl}-7-
tglf,hm U Bkl A iEmaelT™ ) -2, 5~ azab cy
ep - car bonyl }-1H i ndazol e
hydrofornate FFOHYNO O/ HNHI OH N H 20
Prepared using Procedure Ag n,35%vyield. LCM (EI) tR
2.52 min, rn/z 323 (M +1). 6%\\&) 2005/ 063767
PCT/ US2004/ 042852 Ny
H N~ 0
N’N BN
H

H OH

5
Prepared using Procedure A in 25% yield. LC/MS (EI) g 4.66 min, m/z 341 (M'+1).
Example . 22: 5-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(LS,4S)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-indazole hydroformate.
10

Prepared using Procedure A in 30% yield. LC/MS (EI) #z 2.83 min, m/z 339 (M™+1).

15  Example 23: 5-(Difluoromethoxy)-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yl]carbonyl}-1H-indazole hydroformate.

Fo _F 0 |JwH
T /ﬁﬁ\ 0
o N )iy

20 Prepared using Procedure A in 35% yield. LC/MS (EI) g 2.52 min, m/z 323 (M'+1).
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Exanpl e 24:

5-Brono-3-[ (1S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl car
bonyl]-1H indazol e hydrochloride. H OBr NNHCH

NN HH Prepared using Procedure Ain 45%vyield. LC M5
(El) tR4.76 mn, rn/z 321/323 (M+1l). Exanple 25:
SWRRPIFALI/9B- [ ( 5- met hyl - 2, 5- di azabi cycl o[ 2. 2. ZGIEHS2004/p42852
)carbonyl]-1H indazole hydroformate. 10 o OO 3 AN

N NHO N Prepared using Procedure Ain 20%yield.
LOMS (BEl) tR2.85 min, mz 301 (M+1). 15 Exanple 26:
3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-y| car bonm - 5- et hox¥)-

| i Beamplee 24iy d STERMER UL 492, Sl iRgadiqycloppg. Hepd- 2oy carbonyl]-1H-
Pr epaiaegbld By drecHisdeedure A in 30%yield. LOM (El) tR
2.87 min, mz 287 (M+1). 62 WO 2005/ 063767

PCTI US2004/ 042852 Exanpl e 27: ’ :

5- Met hoxy-3-{[ (1S, 4, S) - 5-net hyl - 2, 5+ di azabicyclo[2.2.1

] hept-2- yl]carbonyl}-1H i ndazag e drochl ori de.

B
r l N NH CiH
N7
H
5
Prepared using Procedure A in 45% yield. LC/MS (EI) #z 4.76 min, m/z 321/323 (M'+1).
Example 25: S-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-
indazole hydroformate.
10

/

i Ofb X

WN N RO
N’ N\

Prepared using Procedure A in 20% yield. LC/MS (EI) g 2.85 min, m/z 301 (M*+1).

15 Example 26: 3~(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbomyl)-5-methoxy-1H-indazole
hydrochloride.

] 0
0
ET)\N CH
.N N
N
b H

20
Prepared using Procedure A in 30% yield. LC/MS (EI) #z 2.87 min, m/z 287 (M™+1).
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O/ ONHCH NNHH 5 Prepared using Procedure Ain
35%vyield. LM (EI) tR2.85 mn, nz/z 287 (M +1).
Exanpl e 28:
5- Met hoxy- 3-{[ (1S, 4S) - 5- et hyl - 2, 5- di azabi cycl o[ 2. 2. 1]
hept - 2- yl]carbonyl }-1Hindazol e hydroformate. 10 H O
OVORPOSO6X76TH~-OH N N H Prepared usi ng Procedur@/us200d/042852
45% vyield. LM (EI) tR 2.51 min, na/lz 287 (Mi+1l). 15
Exanpl e 29: 6-(3, 6-D hydro-2H pyran-4-yl)-3-{
[ (1S, 4S)-5- rrethyl 2, 5-
di azabi cycl o[ 2. 2. 1] he carbonyl } - 1H i ndazol e
hydr B¥&pRgt e. 20 H NVP FII‘ONY'T FoASINMehol 2, Seligrabixgclo[2.2.1]hept-2-
Pr epﬁﬁ&%&@l}ﬂﬂ’{-ﬁiﬁﬁﬁ@ﬁ&&o&lbxﬁd@5% yield. LCMs (Bl) tR
2.8 xnin, tn/z 339 (M++1). 63 WO 2005/063767
PCT/ US2004/ 042552 Exanpl e 30:
6- (Di fl uoromet hoxy) - 3-{[ (1S, 4S) -,5- net hyl - 2, 5-di azabi cy
clo[2.2. 1] hept- 2-yl]carbonyd}- ItkHndazol e
hydrof ormate. o k,H ¢ /N CIH

N N

HooOH N

Prepared using Procedure A in 35% yield. LC/MS (EI) # 2.85 min, m/z 287 (M'+1).

Example 28: 5-Methoxy-3-{[(LS,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yllcarbonyl}-1H-indazole hydroformate.

W

Prepared using Procedure A in 45% yield. LC/MS (EI) g 2.51 min, m/z 287 (M'+1).

10

%

OH

15  Example 29: 6-(3,6-Dihydro-2H-pyran-4-yl)-3-{[(15,45)-5-methyl-2,5-
diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1 H-indazole hydroformate.

20  Prepared using Procedure A in 25% yield. LC/MS (EI) #z 2.8 min, mm/z 339 (M*+1),
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FXNHNJ~ HOH F HS5 Prepared using Procedure Ain
35%yield. LCMS (BEI) tR 2.47 min, nmz 323 (e+l).

Exanpl e 31:

6- Brono- 3-[ (1S, 4S) - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl car
bonyl ] -1H indazol e hydrochloride. 10 ONH CIH JN ~

IO RPOS(0632%7 H Prepared using Procedure A in 28%USRGH/EH2852
LG Ms (BI) tR3.71 min, mz 321/323 (M+1). 15

Exanpl e 32:

6- Cycl opropyl - 3-{[ (1S, 4S) - 5- net hyl - 2, 5-di azabi cycl of 2.
2.1] hept-2 yl]carbonyl }-1, 2- benzi sot h| azol e

hy driéXaomia 86: 6@lﬂuorqm@‘lwy}ﬁi{[(mm—@meﬁwbbémah@mw 2. 1]hept-

Pro 0% (El') tR 4.48 mn, nVz
31401(3%’icr %&yi}nlﬁ Sﬂ %‘ggi%’dd 68%’%%@@ US2004/ 042852

Exanpl e 33:

6- Et hoxy- 3-{[ (1S, 4S) - 5- net hyI -2, 5-di azabi cycl o

[2.2.1] hept-2- yl]carbonyl }Q1, 2kbenzi sot hi azol e
hydroformate. 0 O O, ] HOH 5 Prepared using
Procedure A in 43%ri e €l) tR3.79 mn, mz
318 (M++l). H™ "OH

F~ O

N
H

Prepared using Procedure A in 35% yield. LC/MS (EI) tz 2.47 min, m/z 323 (M'+1).

Example 31: 6-Bromo-3-[(15,45)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-

indazole hydrochloride.

10
H
0 N
N
/@\—# Ny CH
Br N'N H

Prepared using Procedure A in 45% yield. LC/MS (EI) #z 3.71 min, m/z 321/323 (M'+1).

15 Example 32: 6-Cyclopropyl-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1,2-benzisothiazole hydroformate.

0 WH
N
H N\

20  Prepared using Procedure A in 56% yield. LC/MS (EI) zz 4.48 min, m/z 314 (M'+1).
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Exanpl e 34:

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

| U-indazol e hydrochloride. 10 0 - NCIH O\ NNHH
Prepared using Procedure Ain 30%yield. LCM (El) tR
2.89 mn, ni/z 287 (M+1l). 15 Exanple 35:

6‘5’%?%/@%7673 [ (5-met hyl - 2, 5-di azabi cycl of 2. 2. AGIAS2004442852
)carbonyl]-1H indazole hydroformate. O NO IN H In,

OH O NH 20 Prepared using Procedure Ain 28%yield.
LCMS (BI) tR 2.83 min, nlz 301(M+1) 65V\D

2005/ 063767 PCT/ US2004/ 042852 Exanp

6- MabsEple 3- { 8PS, 4§EtBoxyet-H{AS: 455)'5-‘6?@&13335 dipzahipyzlof2.3.{]hept-2-
hepty dl%armsh C}@Qh{éﬂﬁk&tﬁ&z&e sfopRbi azol e hydroformate.
o5 Il Prepared usi ng Procedure

Aln 64%vyield. LM (EI) tR2.97 mn, mz 304 (M+1).
Exanpl e 37:

6- Met hoxy- 3-{[ (1S, 4S) - 5- net hyI *An azaly cycl 0[2 2. 1]
hept-2- yl]carbonyl}-1 W zol e)]\lo 0 J
Prepared using Procedure A in 43% yield. LC/MS (EI) ¢z 3.79 min, m/z 318 (M'+1).
Example 34: 3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole

hydrochloride.
10

Prepared using Procedure A in 30% yield. LC/MS (EI) g 2.89 min, m/z 287 (M*+1).

15 Example 35: 6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-

indazole hydroformate.

N A H” ~OH

20  Prepared using Procedure A in 28% yield. LC/MS (EI) #z 2.83 min, m/z 301 (M+1).
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O S N N Prepared using Procedure Ain 85%yield. LC M

(El') tR3.06 mn, nz 304 (M++1). 15 Exanple 38:

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

hept - 2- yl ] carbonyl }-1H i ndazol e hydrochloride. OH

NCIH e""~ HNH 20 Prepared using Procedure A in 35%
YWERSOESHNVS (RI) tR 2.83 min, mz 287 ( M-+1)PCT/IHE00¢0)2852
20051063767 PCT/ US2004/ 042852 Exanpl e 39:

6- Met hoxy- 3-{[ (1S, 45) - 5- net hyl - 2, 5- di azabi cycl o[ 2. 2. 1]
hept-2- yl]car bonyl} 1Hindazol e hydroformate. O N N

IO / Il ONHC NH Prepared using Procedure A

1 RG] o 36 G B MEh9SS R GG )AHEtTgsS AAGICHRA) 1 Thept-2-
Exanmjcerys@yi-1,2- benznsothlazole hydroformate. _ _

7- Fl'uor o- 6- met hoxy- 3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cyc
lo[2.2.1] hept- 2-yl]car bonyl }-1H i ndazol e

hydrof ormate. 10 0 O ~/ N ~ H FN-NNO--/ HH
Prepared using Procedure Ain §1% Fel d 40 M (ElI) tR

2.54, mz 305 (M-+1). PIg

7- Met hoxy- 3-{[ (1S, 45)5% vl -8, é\'dl azabPoycl o[ 2. 2. 1]
hept 2- yl]carbonyl}- 1 2- benzi sot hi azol e hydr of or mat e.

Prepared using Procedure A in 64% yield. LC/MS (EI) #z 2.97 min, m/z 304 (M'+1).
Example 37: 6-Methoxy-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-~

yl]carbonyl}-1,2-benzisothiazole.
10

Prepared using Procedure A in 85% yield. LC/MS (EI) g 3.06 min, m/z 304 (M"+1).

15  Example 38: 6-Methoxy-3-{[(LS,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yljcarbonyl}-1H-indazole hydrochloride.

Ol
o \N HN\ CIH
/ N”
H

20  Prepared using Procedure A in 35% yield. LC/MS (EI) #z 2.83 min, m/z 287 (M'+1).
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OHNOIlI NHHOH ~O 20 Prepared using Procedure A
in 50%vyield. LM (El) tR 2.6 mn, rn/z 304 (Mt+1).
67 WD 2005/ 063767 PCT/ US2004/ 042852 Procedure B
Procedure B provides a nmethod for the coupling between
brom nated and i odi nated bicycl obase carboxam des and
PEPEMSE6HET ds to form aryl -substituted or heGVEHAF0y042852
substituted derivatives. 51In a 5 nL mcrowave
reacti on vessel was added broni nated bicycl obase
carboxani de (0.3 nmol), boronic acid (0.6 mmol),
Iris(di benzylideneacetone)di pall ad éo% (0.03
m’ml xanenl«r t e?%:- buﬁg}‘ﬂ?fh?f@’p%ﬂﬁ’e"’%ﬁrla‘ftp HBrahieyclof?-dilhept-2-
caﬂmﬁ¥1@.qmammlfyafmnﬁdte (0.8 nmmol ). The vessel
vvas “evacuat ed, back-filled with argon gas, and the
contents 10 diluted with N, N-di net hyl fornmam de (5.0
m.). The vessel was seal edoarld subj ected to mcrowave
irradiation at 200 C for 6Q0 The contents of the
reaction were filter ro el ite (mefhanol wash)
and | oaded on a 5 ctN um.H The colu washed
wi t h et hanol (50/tnL) a[jd the product was efuted with
2 Mamonia in nethanol and concentrated. The residue
was purified by chromatography [1/1 to 0/1 15 et hyl

tate/ (,70/30/ 1
o SRR et 6y SR Bl AT L A S P B+
mn gradient of 95/5 to 20/80 water (O. 1%formc

e HiaRBRLAD, et e DS il Soblsiingiols 2 mept

exampylpﬁrmm} 1H-imdazedchyaiecfordateg t o procedure B: 20
npl e 42:
{[(1S 4S) 5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
car bonyl }-5-(2- thi eon s1HonN a;iol e hydroformate. H

OH
o=/

Prepared using Procedure A in 31% yield. LC/MS (EI) tz 2.54, m/z 305 (M™+1).

15  Example 41: 7-Methoxy-3-{[(LS,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yljearbonyl}-1,2-benzisothiazole hydroformate.

20  Prepared using Procedure A in 50% yield. LC/MS (EI) £z 2.6 min, m/z 304 (M'+1).
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50 N~~II NHNHIOH N H 25 Prepared using
Procedure B in 25%yvyield. "H NVR (CD30D) 8 8.48

(m2H); 7,75 (m 1H); 7.58 (m 1H); 7.32 (m 2H);
7.08 (m 1H); 4.25 (m 1H); 3.70 (m 2H); 3.32 (m

1H; 2.85 (d, 3H); 2.22 (m 2H), LM (E') tR 5.03
Mo 200809876739 (Me+1). 68 WD 2005/ 063767 PCT/US2004/042852
PCT/ US2004/ 042852 Exanpl e 43:

3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
carbonyl }-5-(4- nethyl-2-thienyl)-1Hindazol e
hydroforrate. H OO NIIIl HM HIOH NeN5H

Pr eptosedure Bag Procedure B in 25%yield. LG MS (El) tR

5.33 m n,PrcEUedur@5§ Mud’ek) a méRAMBIreth#déoupling between brominated and
3-{[(1S thI- dlazalch0221]het2-

|
car b’@ﬂlyﬁt? EPK(?/B N%t‘fe n@FWleﬁeﬁt G WF‘)UJC:L Belfs, d%lzfél'né aryl- s¥1bs]t1mted or

hydrﬁHt@dseﬂfﬁtsabsun@dldehva%vsa N NNHOH H Prepared
ing Procedure Bin 25%vyield. LCM (EI) tR 5.32

n, rnfz 353 (M +1). 15
In a 5 mL microwave reaction vessel was added brominated bicyclobase carboxamide

(0.3 mmol), boronic acid (0.6 mmol), tris(dibenzylideneacetone)dipalladium (0) (0.03
mmol), tri-tert-butylphosphine tetrafluoroborate (0.06 mmol), and potassium carbonate
(0.8 mmol). The vessel was evacuated, back-filled with argon gas, and the contents
10 diluted with N,N-dimethylformamide (5.0 mL). The vessel was sealed and subjected to
microwave irradiation at 200 °C for 600 s. The contents of the reaction were filtered
through Celite (methanol wash) and loaded on a 5 g SCX column. The column was
washed with methanol (50 mL) and the product was eluted with 2 M ammonia in
methanol and concentrated. The residue was purified by chromatography [1/1 to 0/1
15  ethyl acetate/(70/30/1 ethyl acetate/methanol/ammonium hydroxide)] followed by
preparative HPLC using an 8 min gradient of 95/5 to 20/80 water (0.1% formic
acid)/acetonitrile (0.1% formic acid), thus providing the heteroaryl-substituted product.

The following examples were prepared according to procedure B:

20
Example 42: 3-{[(LS,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(2~
thienyl)-1H-indazole hydroformate.
/=S j\
S
H™ "OH
25

Prepared using Procedure B in 25% yield. 'H NMR (CD;OD) & 8.48 (m,2H); 7.75 (m,
1H); 7.58 (m, 1H); 7.32 (m, 2H); 7.08 (m, 1H); 4.25 (m, 1H); 3.70 (m, 2H); 3.32 (m, 1H);
2.85 (d , 3H); 2.22 (m, 2H), LC/MS (EI) ¢z 5.03 min, m/z 339 (M'+1).
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4
4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
}-5- phenyl -1Hindazol e hydroformate. H O\ \
L-OH N H 20 Prepared using Procedure B in
I LOMS (BI) tR5.17 min, tn/z 333 (W1). 69
\m) WoB906'3767 PCT/ QS2004/ 042852 Exanpl e 46:PCT/US2004/042852
(1S, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
onyl }-6-(2- thienyl)-1Hindazol e hydroformate. O
H NO S\NHNH-OH \|I HS5 Prepared using
Procedure B in 25%vyield. LM (FI) tR5.13 ruin, mz
339 (M++1). Exanple 47:
3-{ [ﬁﬁ%.p‘ﬂes)ctﬁsj\lﬁgm&sa% ﬁe %iaemkﬁio%z lekpﬁﬁ&r] Qarubxlyl}-s -(4-

car bonz ien 1H i ndazol e hydr of or mat e

O N rost ﬂ?\-thﬁenmrlnﬁmdwoﬂq fwfé‘ﬁ&r ed using Procedure B
in 25%vyield. LCMS (EI) tR 4.3 min, mz 339 (M+1).

15 Exanpl e 48:

3-{[ (15, 45) - 5- Met hyl - 2, 5- di azabi\¢¥icl o[ 2. 2. 1] hept - 2-yI ]
carbonyl }-6-(4- ne S2-t hi enyl X- i ndazol e
hydr of ormate. O H = 1 N

N H H™ ~OH
N
5 H

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 5.33 min, m/z 353 (M'+1).

Example 44: 3-{[(18,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-(5-
10 methyl-2-thienyl)-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 5.32 min, m/z 353 (M'+1).

15
Example 45: 3-{[(1.5,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-5-
phenyl-1H-indazole hydroformate.
' H
G
AT
\
NN H
H
20

Prepared using Procedure B in 25% yield. LC/MS (BI) #z 5.17 min, m/z 333 (M+1).
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N NHNC OS HI-OHd 20 Prepared using Procedure Bin
20% yield. LM (BEI) tR5.35 min, mz 353 (M+1). 70
WO 2005/ 063767 PCTI US20041042852 Exanpl e 49:

3-{[ (1S, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
car bon )/I }-6-(5- nethyl-2-furyl)-1Hindazol e

W@PW@?Wte. OHN O VHHL OH H5 001 Prd1$dfiaa004/042852
using Procedure Bin 25%vyield. LM (EI) tR5.35

mn, ;n/z 337 (M+1). Exanple 50:

3-{[ (1S, 4S)-5- Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-6-(5- 10 nethyl-2-thienyl)-I1Hindazol e
hydroformate. ONIOIl S NHN H-OH4 NH Prepared
usi mga &cadu re{[B.543)-82%eotiiel, 5l diakiBidfRl o Fh.) heR-AyBdarbonyl}-6-(2-

15 Exanpl e 51:
5- (ﬁh‘F’@flMé} F%i‘%glﬁ@)m? tovet hyI 2, 5-di azabi cycl o[ 2. 2.
1] hept - 2- yI]carbonyI} 173=i ndazol e hydroformate. O O

~\ WH-~NHO™H
o H
Q@EMP
< \,N HN\
$ b

Prepared using Procedure B in 25% yield. LC/MS (EI) #g 5.13 min, m/z 339 (M'+1).

Example 47: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(3-
10 thienyl)-1H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 4.3 min, m/z 339 (M'+1).

15
Example 48: 3-{[(1S5,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-6-(4-
methyl-2-thienyl)-1H-indazole hydroformate.
\ N 0
g H ~
HJJ\ OH
20

Prepared using Procedure B in 20% yield. LC/MS (EI) #z 5.35 min, m/z 353 (M'+1).
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H 20 Prepared using Procedure B in 25%vyield. LC/ M5

(El) tR41 nmin, in/fz 323 (M+1). 71 WD 2005/ 063767

PCT/ US2004/ 042852 Exanpl e 52:

5- (3- Fl uor ophenyl ) -3-{[ (1S, 43) - 5- et hyl - 2, 5- di azabi cyc

l o[ 2. 2. 1] hept - 2- yl ] carbonyl }-1Hi ndazol e

WarWBeitte. FH OO NHNHOH N 5 H MRCEInped042852
using Procedure Bin 25%vyield. LCM (EI) tR 5.28

mn, nmz 351 (M+l). Exanple 53:

5- (4- Fl uor ophenyl ) -3-{[ (1S, 43) - 5-net hyl - 2, 5-di azabi cyc
lo[2.2.1] hept-2 10 yl]carbonyl}-1H i ndazol e

hydrof ormate. F OHi O N H-OH H Prepared using
gggﬁgﬁgﬁ Boi 5. ﬁé;(%’%b-gll\@ethﬁﬂ MiatdHidyclof3. 1 Rep 13- calb dnyl}-6-(5-
5- (Aneﬁbﬂ'ﬁcf%wﬂhbﬁwqﬂ@-eflﬂrf@r%feﬁ net hyl - 2, 5- di azabi cy
clo[2.2.1)jhept- 2-yl]carbonyl}-1Hindazol e

hydroformate. 0 OHO N N H OH

o M
N . @
\
-
o A o
\ H

Prepared using Procedure B in 25% yield. LC/MS (EI) ¢z 5.35 min, m/z 337 (M'+1).

Example 50: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yI]carbonyl}-6-(5-
10 methyl-2-thienyl)-1 H-indazole hydroformate.

Prepared using Procedure B in 25% yield. LC/MS (EI) # 4.67 min, m/z 353 (M'+1).

15
Example 51: 5-(2-FuryD-3-{[(1S5,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.
o \H
/] I\B:' 0
N
H N
o \,N H J\ OH
N
H
20

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 41 min, m/z 323 (M™+1).
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NHN- H 20 72 WD 2005/ 063767 PCT/ US2004/ 042852
Prepared using Procedure Bin 20%vyield. LM (ElI) tR
5.19 min, mz 363 (Mt+1l). Exanple 55:

6- (2-Furyl)-3-{[ (1S, 4S) - 5-net hyl - 2, 5-di azabi cycl o[ 2. 2.

1] hept-2- yl] carbonyl}-1Hindazol e hydroformate. 5 O
HYO200¥06376X H HN H - OH H Prepared usi ng Proccdily&2@4/042852
25% vyield. LCM (BEI) tR4.9 min, mz 323 (M+1). 10
Exanpl e 56:

6- (3-Furyl)-3-{[ (1S, 4S)-5-net hyl -2, 5-di azabi cycl o[ 2. 2.

1] hept-2- yl]carbonyl}-1Hindazole hydroformate. O H N

O \N~~H NI OH -~ HH 15 Prepared using Procedure B

i n 25Mneksh s-kﬁ?ﬁﬁn{pﬂe 1)*-53{[@1594&)31&“&;1122 %&zm&ybm 2.1]hept-2-
Procedure C. Procedure rovi des a nethod for the

r edﬁk?#@n&%ﬂﬁmﬁy%ﬁm@gr%ﬂwcl obase . car boxani des

and car boxal dehydes to formtertiary arri ne

derivatives. 20 To the suspension of bicycl obase

car boxar ni de hydroch] ori de (% ol ),

Prepared using Procedure B in 25% yield. LC/MS (BI) £z 5.28 min, m/z 351 (M'+1).

Example 53: 5-(4-Fluorophenyl)-3-{[(15,4S5)-5-methyl-2,5-diazabicyclo[2.2.1}hept-2-
10 yl]earbonyl}-1H-indazole hydroformate.

F .
) i
O I HJ\ OH
N'N
H
Prepared using Procedure B in 25% yield. LC/MS (EI) #z 5.25 min, m/z 351 (M™+1).
15
Example 54: 5-(4-Methoxyphenyl)-3-{[(1.5,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-
2-yl]carbonyl}-1H-indazole hydroformate.
O
H /lL OH
20
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car boxal dehyde (1.0 mmol ), N, N-diisopropyl ethyl am ne
(1.2 mmol ), and acetic acid (0.48 mopl) was added
sodium tri acet oxyborohydride (0.68 mml). The reaction
m xture was mai ntai ned at anbient tenperature for 2 h
and was poured into water, 25 extracted wth 95/5
Ve RISPEIEL hane/ met hanol (2 x 30 nL), and t hCTGrBIess2
extracts 73 WD 2005/063767 PCTI US20041042852 were
concentrated. The residue was purified by preparative
HPLC using an 8 mn gradient of 95/5 to 20/ 80 vvater
(0.1%formc acid)/acetonittile (0.1%faormc acid
t hudrengreg #Fing B@G?ﬂfq@ B 3 30%yiglda RS il dde mis, "r7f%é63 (M+1).
fol |l ow ng exanpl es vvere prepared according to
procedure C. Exanp
3- { EEaples) - 5\t h§7(2 Iz‘ms’l)oﬁ HASASEyoneshyl-25-dippaipgyeln 2,2.1Thept-2-
car%eﬂbb%sﬁﬁlglmgﬁlhgdmgrﬂgjtprnate ONNO \ I \NH
HOH N1 Pr-epared using Procedure Cor Ain 30%
yield. 1H NVR (CD30OD) S 8.42 (s, | H); 8.23 (m 1 H;
7.85 (m 1 H; 7.77 (m 1 H;, %64 (in, 1 H; 4.15 (m
2 H; 401 (m 2 H,; 2.51 H; 2.11 (m 2 H).
LC/I\/S(EI)tRZSm'n % 5% +1). 1% Exanpl e 58:
3-{[ (1S, 4S)-5-Et hyly 2, § azﬂbl cyicl o[ 2. 3_{ bapt 2-yl]c
ar bonyl } - 1H-|nda\(\)I HNN ~ HNC N N-

Prepared using Procedure B in 25% yield. LC/MS (EI) #z 4.9 min, m/z 323 (M*+1).

10 Example 56: 6-(3-Furyl)-3-{[(1.5,4S5)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.

15 Prepared using Procedure B in 25% yield. LC/MS (EI) #z 3.93 min, m/z 323 (M*+1).

Procedure C:

Procedure C provides a method for the reductive coupling between bicyclobase
carboxamides and carboxaldehydes to form tertiary amine derivatives. B

20

To the suspension of bicyclobase carboxamide hydrochloride (0.4 mmol),
carboxaldehyde (1.0 mmol), N,N-diisopropylethylamine (1.2 mmol), and acetic acid
(048 mmol) was added sodium triacetoxyborohydride (0.68 mmol). The reaction
mixture was maintained at ambient temperature for 2 h and was poured into water,

25  extracted with 95/5 dichloromethane/methanol (2 x 30 mL), and the combined extracts
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20 Prepared using Procedure Cin 45%yield. LC/MS (El)
tR2.77 min, rn/fz 271 (M+l ). 74 WD 2005/ 063767

PCT/ US2004/ 042852 Exanpl e 59:

N- ( Cycl opropyl nmet hyl ) - 3-[ (5- net hyl - 2, 5- di azabi cycl o[ 2.

2. 2] oct-2- yl)carbonyl]-1Hindazol -5-amne. 0O NN H

NVO 2095/863f7epar ed usi ng Procedure C in 70% yi @CHUSIOCH 852
(El') tR1.33 min, mz 340 (M+l), Exanple 60:

N- (Cycl opropyl net hyl ) -3-{[ (1S, 49%) - 5- net hyl - 2, 5- di azabi
cyclo[2.2.1]- hept-2- yI]car bonyl} 1.13

i ndazol -5-amne, 10 O NN'NH_ NH Prepared using

Pr o &R cencentraiedg o g, ir@rdee Wagynyitiedeby proRavetivgs B usmfgzan 8 min
326 érzMTdnl)Jf 9sk5 tdz'l(ﬁgm%v@teﬁfb 1% forrmo acid)/acetonitrile (0.1% formic acid), thus
NN-D| - 3-[(5- et hy 5-di azabi cycl o[ 2. 2. 2] oct - 2

-yI )Pé‘é‘fl %i’F]temaIKFm%nﬁ@%?le‘ft 5-ani ne hydroformate. 0 N

\ NNNO~OH NH '

5  The following examples were prepared according to procedure C:

Example 57: 3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-
indazole hydroformate.

"’I

IZ. ~ (@)
=
Z.
I
/Z
-y
-
o
I

10
Prepared using Procedure C or A in 30% yield. 'H NMR (CDs0D) & 8.42 (s, 1 H); 8.23
(m, 1 H); 7.85 (m, 1 H); 7.77 (m, 1 H); 7.64 (m, 1 H); 4.15 (m, 2 H); 4.01 (m, 2 H); 2.51
(d,3 H); 2.11 (m, 2 H). LC/MS (E) £z 2.5 min, m/z 257 (M*+1).
15
Example 58: 3-{[(1LS,4S)-5-Ethyl-2,5-diazabicyclo[2.2.1]hept-2-yl] carbonyl}-1H-
indazole.
0 H
N
§ —
N
N
H
20

Prepared using Procedure C in 45% yield. LC/MS (EI) #z 2.77 min, m/z 271 (M'+1).
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20 Prepared using Procedure Cin 58%yield. LC/MS (El)
tR1.49 min, mz 314 (M+1). 75 WD 2005/ 063767

PCTI US2004/ 042852 Exanpl e 62:

N, N- D et hyl - 3-{[ (1S, 4S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2

. 1] hept-2- yl] carbonyl}-1H i ndazol - 5-am ne

AYARWFBEAEte. O "H N O N H N HOB '/ ?N H PST/US2004/042852
Prepared using Procedure Cin 51%vyield. LCOM (ElI) tR
1.5 mn, ink 300 (M++1). Exanple 63:

N, N- Di net hyl - 3-{[ (1S, 4S) - 5- rrethyl 2, 5 di azabi cyclo[ 2.2

. 1] hept-2- yl] car bonf/ }-1H i ndazol -

hy drié¥egoiat 659 10 MIGye ORmWII@thxl)-? [(51‘{?1‘}‘]“!‘!!‘%&2?@1%“10[3-? 2]oct-2~
Pr e%@fc&ﬁoﬂﬁ]-@ﬂ-xﬁ’&%ﬁ%h@nec in 59%yield. LOM (EI') tR

.5 "'mn, 0 (Mt .15Exarrp|e64
5 Brorm 3- {[(1S 45) - 5 nmet hyl - -di azabi cycl o[ 2. 2. 1] he
pt-2- yl] carbonyl}-1Hi ndazole &N OBr CNNH H

20 Prepared using Pro@gér,_e C or im%% yield. LC M5
6
N\

(El) tR3.57 min, mMz 3

N
H
5
Prepared using Procedure C in 70% yield. LC/MS (EI) #z 1.33 min, m/z 340 (M'+1).
Example 60: N-(Cyclopropylmethyl)-3~{[(1S,4.5)-5-methyl-2,5-diazabicyclo[2.2.1]-
hept-2-yljcarbonyl}-1H-indazol-5-amine.
10
O} H
H
AR 'S
NH
N
H

Prepared using Procedure C in 80% yield. LC/MS (EI) £z 1.36 min, m/z 326 (M+1).

15 Example 61: N,N-Dimethyl-3-[(5-methyl-2,5-diazabicyclof2.2.2]Joct-2-yl)carbonyl]-

1H-indazol-5-amine hydroformate.

o
o h
- \ N o=
N \
N
H

20  Prepared using Procedure C in 58% yield. LC/MS (EI) #z 1.49 min, m/z 314 (M'+1).
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WD 2005/ 063767 PCT/ US2004/ 042852 Exanpl e 65:
3-{[ (1S, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5-(3- thienyl)-1Hindazol e hydroformate. H

OAIll NNHM H O N H 5 Prepared using
Procedure Cor Bin 25%yield. LCOMS (El) tR 417 mn,
WP 2003887¢A\ | ). Exanpl e 66: PCT/US2004/042852

5-(3-Furyl)-3-{[ (IS, 43)-5-net hyl -2, 5-di azabi cycl o[ 2. 2.
1} hept-2- yl]carbonyl}-1Hindazol e hydroformate. 10 H
O OO0 NNHNH-OH4 NH Prepared using Procedure C
or Bin 15%vyield. LM (ElI) tR4.1 min, mz 323

0+1) Exangide Pr €% e d (b ¥ DibmethybZ <L, 45)15- ety Hie-diagabiey dieid 2. 1]hept-2-
for yNErARgRlIMhaL P8 RlindRIdoR¥naMDSt I tuted i ndazol e
bi cycl obasé am des to form’phenol derivatives and the
subsequent reaction of the phenol with various

al kyl'ating agents. 20 The met poxy, indazol e bicycl obase
am de (6.98 mmol) was dil uted di chl or onet hane

(60 nL) and dichl oroe e (X yand th8 sol ution
was cooled to -78 C. A M Nsof uthi on dfo boron
tribrom de in dichloronmetfang (35 nmmol) was added
dropwi se over 30 mn. The reaction m xture was
dlowed to vvarmto roomterrperature and was

el e b B0nl cANSBAGL 20Rs b G11%8 mbl HOI BT ).

Example 63: N,N-Dimethyl-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

yl]carbonyl}-1H-indazol-6-amine hydroformate.

10
O H
N O>
N
- W H N HO
N
N H
Prepared using Procedure C in 59% yield. LC/MS (EI) #z 1.5 min, m/z 300 (M+1).
15 Example 64: 5-Bromo-3-{[(1S,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-

yljcarbonyl}-1H-indazole.

H

(0]

Bl
W@\—VL” N
N.N H
H

20  Prepared using Procedure C or A in 25% yield. LC/MS (EI) g 3.57 min, m/z 335/337

(M™+1).
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25 mol) was added and the reaction was naintained for
an additional 16 h. The reaction 77 was slowy
guenched with MeOH (30 nlL) and concentrated to
dryness. The residue was purified by chromatography
usi ng a di chl oronet hane/ net hanol (90/10) foll owed by
eVO2PB5AWPT h a mixture of PCT/US2004/042852
di chl or onet hane/ net hanol / ammoni um hydr oxi de (90/ 10/ 1)
to provide the phenol (54% as a brown solid. The
phenol (0.734 nmol) mas dissolved inb5
NN- di et hyl f or mam de ( = and was treated with
pot aBxAnuple cef: béﬂ&l%‘l@i’s-mt ydiazahigy¢leid-2dihept-21yHl earbaeyl}-5-(3-
(O. 2 as mai ntained for 16 h at
anb?@#{wﬁt%{n%g%%%%ﬁﬁﬁﬁ%@? filtered and concentrated
to dryness. The residue was purified by preparative
HPLC using an 8 min gradient of, 95/5 to 20/80 water
(0. 1% formc acid)/saacetonitrg1®:(0.1 % fornic acid),
thus providing the & 0 The $f ol | owi ng
exanpl es were prepared O\ pr OHe D
Exanpl e 67:
5-1ydroxy-3-{[ (1S, 45) - 5- net"hyl 2, 5-di azabi cycl o[ 2. 2. 1]
rfept 2- yl1 carbonyl }- 1H-|ndazole 15 O HO N \ I NN
H Prepared_using Procedure Din 64%yield. ' N
(szlg@aaqgl)usglgf@pc?@uegm @IL]}Z % yigls- (I§J/MSﬁ:19 Rég72@n m/z 339 (M+1).
(m2H); 7.99 (s 1H) 7.85 (m 111); 4.46 (br, 1H);
3.62 (m 1H);
Shy TESAEIE (1 65 - SYLFWE R4S ekl S payplo AT Thept-2-
Ex ang)carifd8y1}-1H-indazole hydroformate.
5 (Cycl opentyl oxy) -3-{[ (1S, 4S) - 5- net hyl - 2, 5- di azabi cyc
10[2 2. 1l hept-2- yll carbonyl}-1Hindazol e
hydroformate. 0O HNp aO\ HNHOH -~

0]
N

Prepared using Procedure C or B in 15% yield. LC/MS (EI) #g 4.1 min, m/z 323 (M™+1).

15  ProcedureD:
Procedure D provides a method for the demethylation of methoxy-substituted
indazole bicyclobase amides to form phenol derivatives and the subsequent reaction of

the phenol with various alkylating agents.

. 20 The methoxy indazole bicyclobase amide (6.98 mmol) was diluted with dichloromethane -
(60 mL) and dichloroethane (15 mL) and the solution was cooled to —78 °C. A 1.0 M
solution of boron tribromide in dichloromethane (35 mmol) was added dropwise over 30
min. The reaction mixture was allowed to warm to room temperature and was
maintained for 20 h. An additional aliquot of boron tribromide in dichloromethane (6

25  mmol) was added and the reaction was maintained for an additional 16 h. The reaction
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25 H 78 WD 2005/ 063767 PCT/ US2004/ 042852 Prepared
using Procedure Din 25%vyield. 1H NVR (CD30D) S 8.48

(m2H); 7.75 (m 1H); 7.58 (m 1H); 7.32 (m 2H);
7.08 (m IH); 4.25 (m 113); 3.70 (m 2H); 3.32 (m
IH; 2.85 (d, 3H; 2.22 (m 2H), LM (El) tR 5.25
mn, nmz 341 (Mt+1). S Exanple 69:

5- (Cycl opr opyl net hoxy) - 3-{[ (15, 45) - 5- et hyl - 2, 5-

di azabi cycl o[ 2. 2. 1] hept - 2-yl ] carbonyl }-1f-i ndazol e
hydroformate. 0 H11 N 10l O\ N H HxOHd H 10
Prepared using Procedure Din 25%vyield. LM (ElI) tR

2 85Nd§lsrcbwl§n'(iuénc313(¥ w(t%fb@)—l (30 AR ®ndBirated to dryness. The residue was

| O[ 119(1[) E Ff%l’ogi(a%/%gf&})h% g?lﬁ%ﬁy grlqgnlg{l?g%{iléré?t nold I(96(1)/10) folYowed by
hydrdhft@ﬁ Rafhes mikburdNoDdiclordmet@anehhdldobl/antnddivRl ﬁﬁﬂé)ﬁ& (90/ 10/1) to

u3| n A 30% vyi el
fﬁﬁ%ﬂml b priorbisardioe herbEb AUl 6 e E%%W%@%solved in
a WEVNQlﬁneft]Qﬂfohﬁ@nﬁcﬁdl @il and @bs ﬂﬁéateﬂ&w?%&lsélﬁﬂdtcﬁﬂonate (1.46 mmol)
bi cycl. gbase . ,am.des to f niline derivative
ol 10T GiF P AR oG EHBt TP T iy PSS [ 18 & ambient
ol t¢mpepat@p aﬁ@dabﬁltdﬂd‘(bﬂﬁ%ﬁcen%ated t6Qryness. The residue was purified by
preparative HPLC using an 8 min gradient of 95/5 to 20/80 water (0.1% formic
acid)/acetonitrile (0.1% formic acid), thus providing the ether product.
10

The following examples were prepared according to procedure D:

Example 67: 5-Hydroxy-3-{[(1S5,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole.
15

o) H
HOWN
N AN
H

Prepared using Procedure D in 64% yield. 'H NMR (Me,SO-ds) 8 10.76 (s, 1H); 8.90 (s,
1H); 8.25 (m,2H); 7.99 (s, 1H); 7.85 (m, 1H); 4.46 (br, 1H); 3.62 (m, 1H); 3.38 (m, 1H);
20 3.20 (m, 3H); 2.20 (m, 2H); 1.85 (m, 2H), LC/MS (EI) # 0.75, m/z 273 (M'+1).

N

Example 68: 5-(Cyclopentyloxy)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]carbonyl}-1H-indazole hydroformate.

H
O .
Nﬁ o
0 - |
G/ \,N H H/\\OH
N
H
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WD 2005/ 063767 PCTI US2004/ 042852 i n net hanol (100 nlL)

was added 10% pal | adi um on carbon (200 ng). The

reacti on was placed under an atnosphere of hydrogen

gas (60 psi) and was shaken overnight. The catalyst

was renoved by filtration through a pad of Celite,
WHPEHSREN6Tvashed with methanol (100 m). Th&@CaorsRI0ME41852
filtrates were concentrated to give the desired

product. 5 The follow ng exanpl es were prepared

according to procedure E: Exanple 71:

5- Am no- 3-[ (5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 2] oct-2-yl)c
arbonyl]-1H indazole. 10 0 HZN N N 111 N H

E’Eggﬁfe e@ﬁsh%@rg’ée%%%l {nezs*r% 511@1d9 Zﬁfomww (@D éﬁ) Wébs (m2H); 7.75 (un,
(d JH2 58)§m,11H99 7. 3%(@?}11041% 0g (IIH} ): 3. 262m( 1 T8, 231)331.32 (m, 1H);

5 et il o g i . S 2. 0
/z 286 (M ' +1). Exarrple 72: ' ’

i’ﬂn&ﬁ g {[ (1S, 46p.- 5- met hgl clercidhAnRBlo%Y3- Al Bs, £5) KL REmy1-2,5-

yI ] c@P@bWPl}’LZG’—J(]heI&-Ztyﬂcamnylk-lﬂlydwq hydaoformateO H N
HZN N H N H Prepared using Procedure E in 74%yield.
LCMS (BEI) tR1.76 min, mlz 272 (M+1). 25 s0 WD
2005/ 063767 PCTI U820041042(§52\£ocedure F:

o

10
Prepared using Procedure D in 25% yield. LC/MS (E) 7z 2.85 min, m/z 327 (M'+1).
Example 70: 6-(Cyclopentyloxy)-3-{[(1S,4S)-5-methy1—2,S-diazabicyclo[2.2.1]hept-2—
vllcarbonyl}-1H-indazole hydroformate.

15

Prepared using Procedure D in 30% yield. LC/MS (EI) #z 6.1 min, m/z 341 (M™+1).
20  Procedure E:

Procedure E provides a method for the reduction of nitro-substituted bicyclobase

amides to form aniline derivatives.

To a solution of the nitro-substituted bicyclobase (3.8 mmol), prepared by procedure A,
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Procedure F provides a nmethod for the reaction of the
ani | i ne bicycl obases with acid chlorides and

anhydrides to formam de derivatives. 5 To a sol ution

of the aniline (0.460 nnrol) in pyridine (4 nL) was
added the carbonyl chloride (0.59 nvnol). The
r¥Q2PISER7eA xt ure was maintai ned for 2 h and VRGI/US2004/042852
concentrated to dryness. The resulting residue was
purified by preparative HPLC using an 8 mn gradient

of 95/5 to 20/80 water (0.1%formc acid)/acetonitrile

(0.1% formc acid), thus &%ow di ng the am de product.
10 THenstmploWPhgle wanpided [Wemellgdivapen eabec@0q tighgThegeaction was

P OCRIdist Gmfier ARXAHBRer Bf hydr
N gﬁl fe I\/E?rh gﬁerl of by 85%11 gas 69, ps and wgs g/lhaken oyemight. The
yl | - PERYsha4s 6?m0vde}@ em;mhmh@c x@ﬁi’f@lew ch was washed with
hy dr @EiRsd¥Bt180 mhp TR QnfBine fitrdbslwere &!nmi E'Lttgflto %vé'{he desired product.

Prepared using Procedure F in 28%yie

(D30D) 8 8.53 (s, 1 H), 8.40 (s, 1 H), 7.86 (s, 1
'(") ’14}167f91,1c(vm1%3xaﬁ!})16s @e&%xéﬂ%ed%c@dmf%é%(cé&&eﬁ H) .3690
(a, 3 H, 2.50-2.10 (m 2 H), 2.10-1.90 (m 2 H), 1.80

( m ]@xanﬁple 01: 9% Afﬂn?o Stlﬁet‘ﬁ?l V%%B%%ﬂ_%? éo%&ﬁcg-gsf})ca{rgonyll 1H-

mn, mz 354 ( M+
PCT/IEJ@ZMM/ 042852 Exarrpl e 74:
N {1- (Cycl opropyl car bonyl ) - 3-[ (5- net hyl - 2, 5- di azabi cyc
l o[ 2. 2. 2] oct - 2-
y1) carbonyl ] - 1H i ndazol - 5-yl } cycy opropanecar boxam de
hydr of ormate. O NNOAZN\NN~ £

N

Prepared using Procedure E in 92% yield. 'H NMR (CDs0D) 8 7.36 (d,J=12.0, 1 H),
7.31(s, 1H), 7.0 (4, J=12.0, 1 H), 4.03 (m, 1 H), 3.62 (m, 1 H), 3.31 (s, 3 H), 3.10 (m, 2

15 H), 3.01 (m, 2 H), 2.30-2.00 (m, 2 H), 1.98-1.75 (m, 2 H). LC/MS (EI) tz 1.71 min, m/z
286 (M*+1).

Example 72: 5-Amino-3-{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
20  yllcarbonyl}-6-(1,3-thiazol-2-yl)-1H-indazole.

H,N N

Prepared using Procedure E in 74% yield. LC/MS (EI) tg 1.76 min, m/z 272 (M'™+1).
25
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N O 5 Prepared using Procedure F in 9.4%vyield. LC M
(El') tR5.13 mn, rn/z 422 (M+l). Exanple 75:

N-(3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-
yl] carbonyl }-1 H indazol -5-yl)cycl opr opanecar boxanvi de
hydroformate. 10 0 0O Jh~ HN NL NO NHICNOHH
PVeR8586R76%ki ng Procedure F in 35%vyiel d. LC/ NETER)04{0R852
2.78 min, infz 340 (M+1). 15 Procedure G Procedure

G provides a nethod for the reaction of the aniline

bi cycl obases with isocyanates to formurea

derivatives. To a solution of the aniline (0.550 nmmol)

i n phrdcefluxe¥t 4 nl) was added the isocyanate 20 (0.72
nunol) . Bighgast IQSgde?oaxrB hé&d M%e’l@éc%@bf‘&% ah e iﬂﬁy&nobases with

and was concentrated ryness. The residue wa

pur i foikdhlaidepindakaitidesdo BpmEmidy degvaie8 mi n gr adi ent

of 95/5 to 20/80 water (0.1%formc :

aci d%éaceto_ni tril e;még 1% formc acid), thus providing

the {n egoluperodiibe anigpe WFP00B20) 63 P wE) vo pdied 8B carbonyl
The Jh?édd@%afme%ﬁ‘gﬁ'lé@r;e%c}ﬁ%ﬁ S RBRAS GRiRAG SR N addOwas concentrated

procedur e

N- ( 3to(qfryuess. 4Bhe swWing yasidRe Suaglipuiiagsi ey plepdrative. HPHepsing an 8 min
I1c i 3 : 0 o

yl'] carhonyk bS/%'Sfls %o/g@ &éﬁt f\(f’ll"’)g Ikc?nln% ﬁﬁﬁ@ﬁt&%@iﬁeﬁ&& % formic acid), thus

hydr'of or mat e.

providing the amide product.
10
The following examples were prepared according to procedure F:
Example 73: N-{3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-y])carbonyl]-1H-indazol-
S-yl}eyclopropanecarboxamide hydroformate.
15

0 )
o Ni% 2
°N N\ H” “OH
N
H

Prepared using Procedure F in 28% yield. "H NMR (CD;OD) & 8.53 (s, 1 H), 8.40 (s, 1
H), 7.86 (s, 1 H), 4.70 (m, 1 H), 4.33 (m, 1 H), 4.20 (m, 1 H), 3.90 (m, 1 H), 3.90 (m, 1

20 H), 3.60-3.40 (m, 2 H), 3.0 (s, 3 H), 2.50-2.10 (m, 2 H), 2.10-1.90 (m, 2 H), 1.80 (m, 1
H), 0.93 (m 2 H), 0.85 (m, 2 H). LC/MS (EI) #z 2.83 min, m)z 354 (M+1).
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N H Prepared using Procedure Gin 29%yield. 'H NWR
(CD30D) S 8.42 (broad, | H), 8.21 -8.14 (m 2 H,
7.47 (in, I H), 4.40-4.20 (m 1 H, 3.60 (m 1 H),
3 30 (s, 3 H, 3.20(m 2 10 H, 3.10 (t, J=6.0, 2

, 2290 (m 2 H, 2.50-2.10 (m 2 H), 2.10-1.85 (m 2
I-W02905@6ﬁ767q J =6.0,2H), 0.98 (t, J= 6.0, 3 RAI/US2@INBSS52
(El') tR 2.84 rnin, nz/z 357 (M++1). Exanple 77:
3-[(5- Met hyI -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]
(L(oropy: b 1H i nd | e-1 b

ro Iam no) car bon am no i ndazol e-1 - car boxami
b PR i (13 b oD bR RSP S iAW Lo R 2oct 2
haRAL-8911¢ o A& HbH A& a?ot%{ﬁﬁueel d.

Ldi/yéﬁagdn ITPIQI@ 11 mﬁ,} ﬁh?g %6 (N +1) Hly
2005/ 063767 PCT/ US2004/ 042852 Exanpl e 78:
N- (4- Fl uor obenzyl) - N- (3- ([ (15, 45),- 5- net hyl - 2, 5-
di azabi cycl o[ 2. 2 AL] he,pt 2- yI icar jonyl } - 1H i ndazol - 5-yl
Yurea hydr of or n KON HOH Ok N HH 5
Prepar ed using Proc du P |M 27%§/‘1\el d. LC@\\M%FK El) tR
4.74 nun, rn/z 423 (M + NExanmpl e 79:
N- (4- Fl uor obenzyl) - 5- ([[( Gor obenzyl ) am no] car bonyl
}am no) - 3-[ (5-

5
Prepared using Procedure F in 9.4% yield. LC/MS (EI) #z 5.13 min, m/z 422 (M+1).
Example 75: N-(3-{[(1S5,4S)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl}-1H-
indazel-5-yl)cyclopropanecarboxamide hydroformate.
10

N O
#N N N ¢
NOH N OH
N
H

Prepared using Procedure F in 35% yield. LC/MS (EI) #z 2.78 min, m/z 340 (M'+1).

15  Procedure G:
Procedure G provides a method for the reaction of the aniline bicyclobases with

isocyanates to form urea derivatives.

To a solution of the aniline (0.550 mmol) in pyridine (4 mL) was added the isocyanate

20 (0.72 mmol). The reaction mixture was maintained for 16 h and was concentrated to
dryness. The residue was purified by preparative HPLC using an 8 min gradient of 95/5
to 20/80 water (0.1% formic acid)/acetonitrile (0.1% formic acid), thus providing the urea
product,
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met hyl - 2, 5- di azabi cycl o[ 2. 2. 2]

oct-2-yl)carbonyl]-1H i ndazol e-| - carboxam de 10
hydroformate. OO NNN ~HNNI FONHOH 1-Q F
Prepared using Procedure Gin 5. 2%yield. LC M (El)
tR5.9 mn, nn/fz 588 (M++1). 15 84 WO 2005/ 063767

PEY 2896041042852 Exanpl e 80: PCT/US2004/042852
N- Cycl opentyl N-(3-{[ (1S, 4S)-5- et hyl - 2, 5-di azabi cycl o]
2.2.1] hept-2- yl]carbonyl}-1Hindazol -5-yl)urea
hydroformate. 0 OHHe -NKNNHNHOH NH 5

Prepared using Procedure Gn 32%vyield. LCM (E1l) tR

2. 85 lsifplloveing Sxamples e pgpared pseqtditedo grocedure G:

N- Cycl opentyl -5-{[ (cycl opent yl am no) car bonyl ] am no} - 3-

[ (5-et hyl - . .

>, R G YE ol SASh a8t hu-44-fleztierelpia 2 Ditepthtalieowbonyl)-LEF
| - cahfaxRs Yo hyeh R TaRformhte.0 O H-N N N p

5

o H
NN ﬁ Q
” N \N N )]\

N H™S H™ "OH

Prepared using Procedure G in 29% yield. "H NMR (CD;OD) & 8.42 ( broad, 1 H), 8.21
-8.14 (m, 2 H), 7.47 (m, 1 H), 4.40-4.20 (m, 1 H), 3.60 (m, 1 H), 3.30 (s, 3 H), 3.20 (m, 2

10 H),3.10 (t,/=6.0, 2 H), 2.90 (m, 2 H), 2.50-2.10 (m, 2 H), 2.10-1.85 (m, 2 H), 1.50 (q, J
=6.0,2 H), 0.98 (t,/=6.0, 3 H). LC/MS (EI) #z 2.84 min, m/z 357 (M"+1).

Example 77: 3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-N-propyl-5-

{{(propylamino)carbonyl]amino}-1H-indazole-1-carboxamide hydroformate.

§ i

H

N N l\\l%
H N\ N

0 OH

15

N
HN>‘=
$

Prepared using Procedure G in 7.8% yield. LC/MS (EI) z 5.11 min, m/z 456 (M*+1).
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NN SOH O N\~ OH Prepared using Procedure G n 6.6%
yield. LM (El) tR5.46 min, mz 508 (M+1). 15

Exanpl e 82: N-(4-Fluorobenzyl)

N -{3-[(5-nmet hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct - 2-
yl)carbonyl ] - 1H i ndazol -5-yl }urea hydroformate. OO0
JWO2MS63%™H | ~N N~ OOH N F H 20 Prepared uSiCA§IS2004/042852
Procedure G n 22%vyield. LM (EI) tR4.78 mn, mz

437 (M +1). 85 WD 2005/063767 PCT/ US20041042852

Exanpl e 83:

N-{3-[(5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 2] oct - Zealeg‘ car bon
yI]-Ekpmpldazol - 5-A% }- N-pr oé\%]/(“tﬁlé‘éfohwym'r( Y,48)-Pmethyl-2,5-
HKN Ibi 2.1Yhe 17§l R Y-yl 5
A R S S
(M+1). Exanple 84: :

N- Cycl opentyl - N- (B-[ (5- et hyl - 2, 5-di azabi cycl o[ 2. 2. 2] 0
ct-2- 10 yl)carbony¥]\ 1H i ndazol -5-yl }urea

hydroformate. 0 O HWH NNNOOH H o
N_ H
N 0
I H o oon
NN
N’ N
H
)

Prepared using Procedure G in 27% yield. LC/MS (EI) z 4.74 min, m/z 423 (M™+1).

Example 79: N-(4-Fluorobenzyl)-5-({[(4-fluorobenzyl)amino]carbonyl}amino)-3-[(5-
methyl-2,5-diazabicyclo[2.2.2]oct-2-yI)carbonyl]-1H-indazole-1-carboxamide
10 hydroformate.

o) Q |
ek
oLaaeaazt
- N
O%NH

F

\-OH

Prepared using Procedure G in 5.2% yield. LC/MS (EI) £z 5.9 min, m/z 588 (M'+1).
15 ‘
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Prepared using Procedure Gin 34%yield. LOM (El) tR
2.9 mn, mz 397 (M+1). 15 Exanple 85: ['H MA
binding Materials: Rat Brain: Pel-Freez Biologicals,

CAT No. 56004-2 20 Protease inhibitor cocktail tablet;
Roche, CAT No. 1697498 Menbrane preparation 25 Rat

P ai2#05/0637620 vol (w v) of ice-cold 0.32 M sudRCIgEs2004/p42852
protease inhibitors (one tablet per 50 mM,) were
honogeni zed with a polytron for 10 sec at setting 11,
then 86 WD 2005/ 063767 PCT/ US2004/ 042852 centrifuged

10 mn at 1000 g, 4 C. The supernatant was centrifuged
agai Bxdmople 89: fy-Eyelopen2yd-1048-{[{15,45)S-methgl-HEdiazabicyete[d2.1]hept-2-

res I hi0di f TRI S-HC1, 20 nM
HEPE%!EQ%% g'l}sﬁl @gﬁ%ﬁ%@ga’ﬁf?[g%{m}ﬁa%l’ 1 mvV MySO4, 2
mv CaCl2, 0.1 % (wv) BSA) and stored nenbrane prep

at -80 T. 5 For saturation assay, tphe 200 i assay
m xture in bindi ng—puffer contalns)200 g of nmenbrane

protein, 0.2 to 44 & A H[S N e nonspegPfic
bi ndi ng was defined msin A+ Conpetitigg assay
was carried out with 2 nM NVMLA and a desirable

range of conpounds. The assay Mi xture was incubated at

22 C for 2 hours, 10 then harvested with GF/B filter
presoaked with 0.3% PElI in binding buffer using Tontec

har VRsepaeed, usipg@rdcedure & inad2% wiwkh dd/MBr(BB 4t 2.8fmis, btk 383 (M'+1),

bi ndi ng buffer and the radioactivity was counted with
Trihix. Binding affinities for the preferred conpounds

of tHwaniple 8t i AFCyobapentyBs-{[(& clupentylanliag)carbogd]amino}-3-[(5-methyl-

. b3 | I
The v eazIBAREE Aoela Sk BUSAIEY Bl Rt AR Shrotormate.
¥uccess by substituting the generically or

specifically descri %ed react gnts and/or operating
condi tions of @g /UZHventi on|_for \t hose used in the
e H N

\ N O
NN > \-OH
P
H

Prepared using Procedure G in 6.6% yield. LC/MS (EI) #z 5.46 min, m/z 508 (M'+1).

precedi ng exanp

15 Example 82: N-(4-Fluorobenzyl)-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-
yDcarbonyl]-1H-indazol-5-yl}urea hydroformate.

H
v f\& 0
H N N \-OH
N
F H

20 Prepared using Procedure G in 22% yield. LC/MS (EI) z 4.78 min, m/z 437 (M'+1).
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Wiile the invention has been illustrated with respect

to the production and of particular conpounds, it is
apparent that variations and nodifications of the

i nvention can be nade wi thout departing fromthe

spirit or scope of the invention. 87 LLOYD W SE
avapese3r67 A conpound according to Fornul as IPGIYUSEQOH/042852
X1 A-B A-B Xloi X X~X4 HN (I) X1I11~X12 Y N (Ill) 5

wherein Ais -CH2-, or Y 10Bis N I RYis Oor
S; is X1 to X4 are each, independently, CH or CR1; X9
to X12 are each, |ndependentl CH or ; Rl and R3

are Bxapplej %dﬁ-&%&éﬁwyyl-%dls@mwem WISE-Z-H)carbonyu 1H-indazol-
Cl. 659 }Wlprﬁﬁﬂﬁﬁa'@d%ﬂﬁ% ituted or substituted one

or rmre times , Br, 1, CN, OH, alkoxy having
1 to 4 carbon atorrs NR4R5 SH, SR4,

0] 0
\/\NJJ\KJ{ N\% 0
N
H N N aoon
N
H
Prepared using Procedure G in 33% yield. LC/MS (EI) £z 3.11 min, m/z 372 (M'+1).

Example 84: N-Cyclopentyl-V'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-
10 ylcarbonyl]-1H-indazol-5-yl}urea hydroformate.

P! ]
H
NJ\N l\\% 0
H N N \_OH
N
H

Prepared using Procedure G in 34% yield. LC/MS (BI) #z 2.9 min, m/z 397 (M*+1).

15
Example 85: [°H] MLA binding
Materials:
Rat Brain: Pel-Freez Biologicals, CAT No. 56004-2
20 Protease inhibitor cocktail tablet: ~ Roche, CAT No. 1697498
Membrane preparation
25 Rat brains in 20 vol (w/v) of ice-cold 0.32 M sucrose with protease inhibitors (one

tablet per 50 ml,) were homogenized with a polyiron for 10 sec at setting 11, then
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5 SOR4, C3.8-cycloalkyl, SO02R4, SO2NR4R5, Ar, Het, or
combi nations thereof, C2.6-alkenyl which is
unsubstituted or substituted one or nore tinmes by F,

ad, Br, I, CN, OH alkoxy having 1 to 4 carbgngtons,
NRARS5, SH, SR4, 10 SOR4, C3_8-cycloal kyl, S ,

NP RARST67Ar, Het, or conbinations thereof, PCI/US2004/042852
C2. 6-al kynyl which is unsubstituted or substituted one
or nore times by F, d, Br, |, CN, OH al koxy having

1 to 4 carbon atonms, NR4R5, SH, SR4, h; SOR4,

C3_5-cycl oal kyl, SO2R4, SO2NRARS5, Ar, t, or

co rrb?q’%{f}l%?ﬁéo TP & 1989 2 45 éllbeweavatanwaamm@ﬁlge@ again for 20 min at

uns Uﬁtﬁédotguh ed ?%ﬁéﬁ@ﬁ%wgie%sﬁ%e g%g{af?r %i(/fo@s-ﬂm 20

NR4R5M EEPE$RI1I 7.5,264 @@RNaCluhé m@ém thIeM MgSQ,, 2 mM CaCly, 0.1%
oA, Het, or
conb § htgrreg%%fwan?%g A 25 N, NO2, NRARS, SH,

SK4, S(P4 S(I R4, SOZNRARS, NR4S(2 R5, CONR4AR5, COOR4,

R4 R5 NR:
LLOVD W ST AR R ol e s R TS PR R poteiys 200 g
0 r o rmnbraﬁe -pﬁteuél e th Y VLS GUE AL - 'llhekﬁﬁnspemﬁc bmdm]g was defined
c cycl oal kyl al kyl| egch
o G R MA GeP el S BEvih 3 mbf EROMBA and a
t i madesibplerangelof corﬁfo,undlsx T@Nass%ﬁ%‘ﬁé&lgﬁ‘]ﬁg\é{eﬁ gdi b dcqbf‘z hours,
no i
T AT o

harvester. The filter was washed three time with binding buffer and the radioactivity was
counted with Trilux.

Binding affinities for the preferred compounds of the invention were 26

15 micromolar to 64 nanomolar, especially 2.5 micromolar to 64 nanomolar.

The preceding examples can be repeated with similar success by substituting the
generically or specifically described reactants and/or operating conditions of this
invention for those used in the preceding examples.

20

While the invention has been illustrated with respect to the production and of

particular compounds, it is apparent that variations and modifications of the invention

can be made without departing from the spirit or scope of the invention.
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15

20

R6 is H C _6-alkyl which is unsubstituted or
substituted one or nore by F, d, Br, I, CN OH

al koxy having 1 to 4 carbon atons, NR4R5, SH, SR4,
SOR4, C3.8- is cycloal kyl, SO2R4, SO2NR4AR5, Ar, Het
or conbi nations thereof, C3.6-al kenyl which is
unsubstituted or substituted one or nore by F, d
Br, I, CN, OH alkoxy having 1 to 4 carbon atons,
NRdRSs; SH, SR4, SOR4, C3_8-cycloal kyl, SO2R4,
SO2NR4R5, Ar, Het, or conbinations 20 thereof,

C3. 6-al kynyl which is unsubstituted or substituted one
or mofe byaAkon{dbund Bleordin mongﬂas?b}(ﬁf(y having 1 to 4
carbon atoms, NR4R5, SH, R4 SOR4, C3. 8-cycl oal kyl
SO02R4, SO2NR4R5, Ar, Het, or conbi nations 25 thereof,
C3. 8-cycl ogl kyl which is unsubstituted or substituted

LLOYD WISE

one>@r no tFmes by F, d, Brysl, \—@H, al koxy

1 o 4 carbon atons,y , SR4, SOR4,

subs i tyNed C3.8-cyyl oal kyﬁ SQPRA, NSOZNRARS, i
$B conbi nati ons théKeQI12 (

*’LOYD W SE
(07! g(cchbaIkylalkyl which is uhsubstituted or
substituted one or nore tinmes by F, d, Br, I, CN, CH
al koxy having 1 to 4 carbon atons, NR4R5, SH, SRK4,
SOR4, unsubstituted C3_3-cycl oal kyl, SOQZR4, SO2NR4AR5,
Ar, Het, s or conbinations thereof, Ar, or Het; 10
Wiere®s H, or C 4-al kyl which is unsubstituted or
substituted gne or nore by F, d, Br, I, OCN, OH

al kox§* havisngH1> 06 4 carbon atons NR4RS5, or
conblnatlgps i s thereof;

PN

z@z_

x_.

Y isOorS;
X! to X* are each, independently, CH or CR';
X° to X' are each, independently, CH or CR?;

R! and R® are each, independently,

88



10

15

20

25

30

mis 1, 2 or 3; Ar is an aryl group containing 6 to 10
carbon atons which is unsubstituted or 20 substituted
one or nore tines by alkyl having 1 to 8 C atons,

al koxy having 1 to 8 C atons, hal ogen, dial kyl am no LLOYD WISE
wherein the al kyl portions each have | to 8 C atons,

am no, cyano, hydroxyl, nitro, hal ogenated al kyl

having 1 to 8 C atons, hal ogenated al koxy having | to

8 C atons, H, hydroxyal kyl having 2 to 8 C atons,

hydr oxyal koxy having 2 to 8 C 25 atons, al kenyl oxy

having 3 to 8 C atons, alkylthio having | to 8 C

atons, al - hiay k ' ¢ :

al kyl sul phgj#i/ ?mkg@%]% Ilsfnt%gb%guctgd gf%‘%é&“%g’ggf’ koe fmes by F,
havi ng 1 t 61Brd, &0, alyalydaiiagllanidrmarbonetens) NR'RE SH, SR?,

cycl oal kyl @ has, 3. .to 7 C4 sand is optionally
substi t ut eé,gk =au“ro3gﬁr‘l¥>‘i£?al)@(gr982ﬁ ﬁ@@&’ %O?IIBF @R combinations
cont ai ns 6iHeRot0 carbon atons and is 30 optionally

substituted, arylthio wherein the aryl portion
contains 6 to 10 91 LLOYD WSE carbon atons and i s

optionally.substituted,. cycloal kyl oxy wherein the .

cycl oal ky] C@?‘g’%ﬁ“ﬂ :XV?“%I i 8}/‘%‘1"&&%@(@% s ‘?F&“itgf Bt P1dRge tiges by F,
subst i t ut ed], Byul, TN, OH,Lbllltd%%laﬁE{Fﬁ% 426MoAM s, NR*R®, SH, SR*,
acyl oxy, carboxy, al koxycarbonyl, al kyl am nocar bonyl

or  conbi natPBnLatstrycloelkyl, S6URE S@NR B’ AthBiet oocymbinations
group, vvhi&lh if fully saturated, partially saturated

or fully URSaturat ed, havi ng 5to 10 ring atons in

which at least 1 ring atomis a N, 0 or S atom which

i's unsubstituted or substituted one or nore tinmes by
hal ogen, afyd-alisawl Wgid s gnabsiatddon sabstiteediore ¢ranore times by F,

optionally ' W0 aryl al kyl having 6 410 4
ot bon at o578 Tt £ byt BEtinR i csn 2, R sH, SR,
atons in t9ERYIdYlcyBRRIYDBO,R? I3¢),RIROR Y, Arl HeQbPembinations
which is fully saturated, partially saturated or

fully unsath@icaf.ed, and has 5 to 10 ring atons in

which at least 1 ring atomis a N, 0 or S atom al kyl
having | to 8 C atons, alkoxy having 1 to 8 C atons,

cyano, tri€}pefctumstyhyhichis ihdibst@d@d or substituted one or more times by
F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R®, SH, SR*,
SOR*, unsubstituted Cs.g-cycloalkyl, SO,R?, SO,NR*R® , Ar, Het, or

combinations thereof,
halogen,

CN, NO,, NR*R®, SH, SR*, SOR*, SO,R?, SO,NR*R?, NR“SOZRS;
CONR'R’, COOR?, NR*COR’, NR*CO,R’, NR*CONR*R’,

Ar,
Het, or
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15

20

25

30

I's am no, nonoal kyl am no having 1 to 8 C atons,
di al kyl am no wherein each alkyl group has 1 to 8 C

at ons, al koxycarbonyl, al kyl am nocarbonyl, or LLOYD WISE

conbi nations thereof; or a phannaceutlcally accept abl e
salt thereof, 20 wherein if the conpound exhibits
chirality it can be in the formof a mxture of
enantiomers or a mxture of diastereoners, or can be
in the formof a single enantionmer or a single
diastereonEg 2. A conpound according to claima1,
wherein R4 é%d R5 are each 25 independently H, Ar,
Het, or Cl 4-al kyl which is unsubstituted or
substituted one or more tinmes by F, d, Br, I, CN,
OH, aRﬁ@myRﬁavww@nthEmdmﬁbﬁﬁmm at ons, nonoalkylan1no
di al kyl am no, C3. 8-cycl oal kyl or conblnatlons t her eof ,
and R1 and R3 are not NRACO2ZR5 or NRACONR4AR5. 92

LLOYD W SEA; 3ur- é\ﬁﬁﬁﬁoHij CoRd '(ﬂ%—c?&oﬁkﬁ' B &y, cycloalkylalkyl,

wherein said conmpound’i's o Fornu 4.7 A conp
accor di ng tashof shinh3s unsubstéitted By substitdtedORS,or M¢ tildes by F, Cl,

t hi enyl ich.i.s bst tuted o bstituted I
which is ﬂﬁgﬁ’b@#ﬁ Ot %VHtﬁsfFOt‘Lfaéﬁo 1 pmE, 1Y laino,
which is uaautpﬁmlﬁ&tc%q ﬁaoa!&sgf édz'ﬁtﬁﬁiatzo%s? t}ér&)@npound

according to claim4 erein H,

NR4ACOR5, NRACONRARS, CF3 Br, 2-thienyl, 3- thlenyl

met hy ghlen 2-furyl, 3-fury|, phenyl,

fluor phen I nethoxyphenyl, t hi azol yl, oxazolyl
tetrahydropyranyl or to di hydropyranyl. 6. A conpound
according to claim1, wherein said conmpound is of

Fornul a |€iealkg Whlcwsdmﬁwﬂlmmﬂethmmbﬁmﬂtgd poe of mpra b, F, Cl, Br, I,

hecor i no CNT o Akt RRAEP Ll b iLatemS, NEAERTROSRE sor¢, ¢
conpound a@@w&m% BOR: AGNRES 0L, ElefoftEnbinhesRither S5,

is H nmnethyl cyclopropyl cyclopentyl,
cycl opropyl met hyl, propyl, or Ar-nmethyl.

Cs.¢-alkenyl which is unsubstituted or substituted one or more by F, CI,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R®, SH, SR*,
SOR*, Cs.g-cycloalkyl, SO,R?, SO,NRRS, Ar, Het, or combinations
thereof,

Cs.6-alkynyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R®, SH, SR*,
SOR*, Cs.g-cycloalkyl, SO,R*, SO,NR'R’, Ar, Het, or combinations
thereof,

Cs.3-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR*R®, SH, SR*,
SOR?, unsubstituted Cs.g-cycloalkyl, SO,RY, SO,NR*R’, Ar, Het, or

combinations thereof,
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10. A compound according to claiml1l, wherein R6 is
met hyl , ethyl, CF3, CHF2, cycl opentyl or

cycl opropyl nethyl. 25 11. A conpound according to
claiml, wherein R7 is H nethyl, or ethyl. 12. A
compound according to claim1, wherein Ais -CO. 13.
A conmpound according to claiml1, wherein mis 1 or 2.
30 93 LLOYD WSE 14. A conmpound according to claim®6
wherein Y is S. 15. A conpound according to claim 1,

wherein Ar _is h.is substituted. o

substi tut eg“ 8 @P?(@ﬂyyi@% ﬁ‘éﬁﬂh’d “&E‘@GPlﬂﬁt‘?ﬁlgortSBb%’In&F‘?‘rPrie Or more
wher ei n Heﬁmb§b}t hi@ngk, IV‘@NCBH §lkoidgﬁét'&kf§é L {41 e8kb08 atoms, NR*R?,
substituted or uryf whi i s unsubstituted or

subst i t ut eSH, %, S@Pcomubmmutaab Cas-diaioplkd, SO NEG,NR'R’, Ar, Het,
wherein each of . XL to.X4 i.s CH or 10 CR1. 18. A
conpound atc SPRIMEOPSthET8Fm 6, wherein each of X9 to
X12 is CHor CR3. is 19. A conpound according to
claim1, wherein said conmpound is selected from
3-[ (1S, 4S)AR05- Di azabi cyclo[2.2.1
] hept - 2-yl car bonyl ] - 1H i ndazol e hydrochl ori de,
3-{[ (]S, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
car bonyl } -fe2- benzi sot hi azol e hydrof ormate, 20
3-{[ (1S, 49S) - 5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
carbonyl }-1, 2- benzi sot hi azole, 3- { [(1
S, 4S) 5 5Met 2,5-di azabicyclo [2.2.1 ]Jhept-2-yl]
car bo yI } IT{t Fi f1 uor onet hoxy) - 1H i ndazol e
hydrof ormate, 3- {[(1
S, 4S5) - 5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1 ] hept-2-yl]
car bonyl } - @w&lkylﬂvludp orassHstijut¢d-pr subgiiutef ene or more by F, Cl, Br, I,
hydr of or
5” Br omo- 3T SPa 0wy Bavire L ¢ eyenfiams, NRIR b : rghinstions

bonyl ] - 1H-thedag ol e

LLOYD WISE

m is1,20r3;

Ar is an aryl group containing 6 to 10 carbon atoms which is unsubstituted or
substituted one or more times by alkyl having 1 to 8 C atoms, alkoxy
having 1 to 8 C atoms, halogen, dialkylamino wherein the alkyl portions
each have 1 to 8 C atoms, amino, cyano, hydroxyl, nitro, halogenated
alkyl having 1 to 8 C atoms, halogenated alkoxy having 1 to 8 C atoms,
hydroxyalkyl having 2 to 8 C atoms, hydroxyalkoxy having 2 to-8 C
atoins, alkenyloxy having 3 to 8 C afoms, alkylthio having 1 to 8 C atoms,
alkylsulphinyl having 1 to 8 C atoms, alkylsulphonyl having 1 to 8 C
atoms, monoalkylamino having 1 to 8 C atoms, cycloalkylamino wherein
the cycloalkyl group has 3 to 7 C atoms and is optionally substituted,
aryloxy wherein the aryl portion contains 6 to 10 carbon atoms and is

optionally substituted, arylthio wherein the aryl portion contains 6 to 10
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hydr ochl ori de, 5-Met hoxy- 3-
{[(1S,4S)-5-nmet hyl -2, 5-di azabicyclo[2.2.1
] hept - 2-yl ] carbonyl }-I H i ndazol e hydrof or mat e,

6-Bromo-3-[ (| S, 4S)-2, 5-di azabicyclo [2.2.1 LLOYD WISE

] hept - 2-yl car bonyl ] - 1H i ndazol e 30 hydrochl oride, 94
LLOYD W SE

6- Et hoxy- 3-{[ (1S, 4S) - 5- net hyl - 2, 5-di azabi cycl o[ 2. 2. 1] h
ept - 2- yl | cenrlporaidths dndis bptienadlytshbsinckd chyldalefloryraherein the

6- Met hoxy- 3- 1S, 4S) ; 5- pet hyl - 2, 5- azablc

Dhont - oy SeloeliiTon b BB D ittt 2 spyenaly ssbsindted, sulfo,
hydr of or maggg 1 d cyl b alk bonyl

6 Nbt hoxy. 3P ines soslamido, acyloxy, carhoxy, alkoxyepmbomsl,,

hept - 2-yl ]dbylbcngobarban}ﬂor b@nlzmstmﬂmﬂaezcﬂfeand
7- Met hoxy- 3-{[ (1S, 4S) -5-nmet hyl -2, 5-di azabi cyclo[2.2.1J
hept - 2-yl ] carbonyl }- 1, 2- benzi sot hi azol e hydr of or mat e,

3- 4
TG o gl L fbadeal o

3-f [(1 S usytustedehning 3 fo 50 dhgatbisdy sihich 22 1@stl ring atom is a N,
1 hept - 2-yl (é ﬁs &1? glg,y\%zlﬁ,}éte jgsﬁnglfgsgg}tgé/ cl)r_s%Bgthlltgcrll %lng or more times by

1H i ndazol

3-{[ (1S, 45})aié"g5eNBatr9M{av F Q118730 08 Ve ] #hdds %%)ﬁ'ﬁﬁllygﬁﬁ/sltiluted
car bonyl } net hyl th| enyl)- I Hindazo
hydr of or nmrglalkylshavmg 6 to 10 carbon atoms in the aryl portion and 1 to 4 carbon

car bomyl ) OB E O e el SRRl eGP bR N ffly Yitbrated,

3-{[(1S, 4 ar@zlly%hﬂﬁted?oﬁfuﬂy azsbirene) Mdad 5 3o 10 ring atoms in
] hept - 2-yl car bonyl }-6-(2-thienyl)- IH i ndazol e
hydr of or mawkich at least 1 ring atom is a N, O or S atom, alkyl having 1 to 8 C

h
S (118 A90as o2 9) S5SROANL AL ErdbseiaPatd oxe
3- {[(1 S, #Sho,mdtatkylandindhekiag ad 8 Cdteme Halkylamino wherein

] hept - 2-yl ] car bonyl } - 6- (4- met hyl - 2- t hi enyI ) -
| H i ndazol @cm?]gy]ogrg}lmsel to 8 C atoms, alkoxycarbonyl, alkylaminocarbonyl,

or combinations thereof; or

a pharmaceutically acceptable salt thereof,
wherein if the compound exhibits chirality it can be in the form of a
mixture of enantiomers or a mixture of diastereomers, or can be in the form of a

single enantiomer or a single diastereomer.

2. A compound according to claim 1, wherein R* and R® are each
independently H, Ar, Het, or C;4-alkyl which is unsubstituted or substituted one or more
times by F, CI, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, monoalkylamino,
dialkylamino, Cs.g-cycloalkyl or combinations thereof, and R! and R? are not NR*CO,R’
or NR*CONR‘R’.
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3-{[ (1S, 4S)-5- Met hyl -2, 5-di azabi cyclo[2.2.1
] hept - 2-yl ] carbonyl }-6-(5-nethyl -2-furyl)- | Hindazole

hydr of ormate, 25 LLOYD WISE

3-{[ (1S, 4S)-5- Met hyl -2, 5-di azabi cycl o[ 2. 2. 1 ] hept - 2-yl ]
carbonyl }-6-(5-nmethyl -2-thienyl)- 1H i ndazole
hydroformate, 5-(2-Furyl)-3 - { [(1 S,4S)-5 -nethyl -
5 -diazabicyclo [2.2.1 ] hept-2-yl] carbonyl } -1 H
i ndazd! e hjdoofponndis@ording to claim 1, wherein said compound is of Formula
- (3- Fl uorophenyl ) -3-{[ (1S, 45) - 5- net hyl - 2, 5- di azabi cyc
‘o[ 2. 2. 1] hept - 2-yl ] carbonyl }-1H 30 i ndazol e
hydr ofor ”akeoon%uﬁd-g%&d\ﬂ clém(34 vx;ﬂei’@ﬁ RpﬁqlﬁY(bl)f‘ S [Br thienyl
S,4S)-5 -nethyl-2, 5-di azabi cyclo [ 2.
Vhisptis mwb;tttaﬂedanwb}shmmd ﬁmﬂa&bbblshmduhshomrcbmespbsumted or

%&é}wg‘tﬂg% ﬁ%@%pw&sﬁé& 0[2.2.1 ]hept 2-yl]

carbonyl) - 1Hindazol e hydrof or mat e,
6 (2-Furyl)-3-{[ (1S, 4S)-5- net hyl - 2, 5- d| azabi cycl o[ 2. 2.
Jhept - 2- &l powobahgdchrding toichaimzb whetejmiR s, R o NR 'R,

?Fé‘fi‘@ SOYRICORRIR, OB B sy Biesp metbissut 3-ppgs 3-fors
bjoph
g}f(n?g@%sli e tl'f}rgf’cﬁé ﬁgrlﬁig ;{g%?%gg ?%fzolﬁtetrahydropmanyl or
Bgopeagyl] car bonyl } - 1H i ndazol e, 10
3-{[ (IS, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl) -1Hindazol e hydrofonnate,

3-{[ (4.S, 4S\-comidbtiltyccdsdda 11G
cai Lgnyl} )g (%ﬂtehlfuéncilg 1%%;Z%E%€%%§mg%ﬂﬂomula

BL(3-Furyl)-3-{[ (1S, 4S)-5- et hyl - 2, 5- di azabi cycl o[ 2. 2.
] hept-2-yl]carbonyl}-1H is i ndazol e hydr of or mat e,
5-Brono-3-{[ (1

S, 45) 7.5- mephyhpduit sbicamiatyl 16 \ti@l62 wheflhRbis T2, cyblbpl@ppm ORS.
yl }-1H i ndazol e, and pharnmaceutically accept abl e

salts thereof, wherein the conmpound can be in the form
of a xtu f ti r L. 1 Xt .e.g%
di ast é(;,nr eorr)f’:t‘fcg]81 gﬁﬁ%ﬁ&@g{% t§ C?%I(rel P gﬂ%egfuﬁals ﬂrg?lgthyl'
enanti omer or a single

9. A compound according to claim 1 or claim 8, wherein R’ is H, methyl,

cyclopropyl, cyclopentyl, cyclopropylmethyl, propyl, or Ar-methyl.

10. A compound according to claim 1, wherein R® is methyl, ethyl, CF3,
CHF,, cyclopentyl! or cyclopropylmethyl.

11. A compound according to claim 1, wherein R is H, methyl, or ethyl.
12. A compound according to claim 1, wherein A is -CO-.
13. A compound according to claim 1, wherein m is 1 or 2.
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20 di astereoner. 20. A conpound according to claim 1,

wherein said conpound is selected from LLOYD WISE

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl carbonyl ) -6- (1, 3-thi
azol -2-yl)-1Hindazol e 25 hydrochl ori de,

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl carbonyl ) - 6- (1, 3-t hi
azol - 2-yl)-1Hindazol e,

3-[(1S,4S)-2,5-Di azabi cycl o[ 2. 2. 1] hept - 2-yl carbonyl ] -1
H- i nd&%&ol eA compound according to claim 6, wherein Y is S.

3-(2,5-D azabi cycl o[ 2. 2. 2] oct - 2-yl car bonyl ) - 1H-i ndazo
e hydrochloride, 3 -(2, 5 -Diazabicyclo [2.2.2]

oct - 21§/ caplopmplidd decbbdi iy 1 in Ar i ich i
3o [(5 et hyl B rg it ccootd %@f‘%{lg léj%gl]efaeé?éifsyl?}ieg%lr‘%%ﬁ%ﬁs]
unsHbstitalad of stbptiueddonnate, 96 LLOYD W SE

3-[(5-Met hyl -2,-5-di azabi cycl o[ 2. 2. 2] oct - 2-yl ) car bonyl ]
-1H i ndazol e,

3- [ ( 5tdvet hxleomipoust azakiicy el Pl 2 wheREh 11t ¥liicAn Rt &
-6-(1,3-th|azoP 2-yl)-1H1 ndazol e hydrof or mat €,
wusppgitwied by substiftadi aafatyl whishd§ nsebstitated opsyhistitiadbony| ]
-6-(1,3-thiazol -2-yl)-1Hindazole, 5

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

car boryl } - A'doh%gﬂﬂ@é&()rding to claim 3, wherein each of X' to X* is CH or
3-{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
€Br-bonyl }-5-(1, 3-thi azol -2-yl)- 1Hindazol e

hydr of or mat e,

3-{[ (1S, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
car borg/l } - BcbhpduidicRéing?ogim 6l Fhengaghef 2% X% is CH or
3-{[ (1S, 49)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
€Br-bonyl }-5-(2-thienyl)-1H indazole, 3- { [(1 S, 4S)-5
-Met hyl -2, 5-diazabicyclo [2.2.1 ] hept-2-yl] carbonyl

} -5-(3 -thienyl)-1 H indazol e,

3- { [ (15, 4S) cbmbiidtydcedudimgttb LA 16 Whbftf2satd ddigdind 2s ¥ldcted
carbonyl }-5-(4-nmethyl -2-thienyl)- 15 1Hindazol e, 3-
frpmpa S, 45) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1

iﬂfﬁ?ﬁgﬁg}é}%@%&&%}’é 2 2A7h St TN R TS, e hydrochloride,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl }-1,2-benzisothiazole
hydroformate,

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

1H-indazole hydroformate,
3-{[(15,485)-5-Methyl-2,5-diazabicyclo[2.2.1hept-2-yl]carbonyl } -6-(trifluoromethyl)- 1. H-
indazole hydroformate,

5-Bromo-3-[(15,4S)-2,5-diazabicyclo[2.2.1 Thept-2-ylcarbonyl]-1H-indazole
hydrochloride,
5-Methoxy-3-{[(1S5,4S)-5-methyl-2,5-diazabicyclo[2.2.1hept-2-yl]carbonyl } -1 H-
indazole hydroformate,

6-Bromo-3-[(1S,4S5)-2,5-diazabicyclo[2.2.1 Thept-2-ylcarbonyl]-1H-indazole
hydrochloride,
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3-{ [(1S, 45)-5-Methyl -2, 5-di azabicyelo[2.2.1
hept - 2-yl ] carbonyl }-5-(trifl uoronmet hoxy) -
Hi
{[ (1S, 4S)-5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
rbonyl } - 5- phenyl - 1Hi ndazol e,
{[(1S,4S)-5-Met hyl -2, 5-di azabicyclo[2.2.1

] hept - 2-yl ] carbonyl }-6- (1, 3-oxazol -2-yl)- 1H i ndazol e
hyidhofyed-{HL £45)- S-methyl 2,5-diazabicyclo[2.2.1]hept-2- yl]carbonyl} 1,2-

- S - 5- 2,5-di b lo[2.2.1] h |
g%&hﬁ%@h}%{o %i%ez 52 |y|a)za I1tlzl}llcngfazol e, ]ngt i
8: M&tﬁby@z § L(‘lgﬂrWSJMéthﬁQFS @i m&k}b’{gb%&piizé&f&%%nﬁ}wj

car bonyl } 3-thiazo I ndazol

b sothoazoie ]gldroformate

MRS IR TN A i R Rk ek e e

Ben’z[&ﬂlﬁz%@ 5- Met hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
car bony lgl-éﬁ(léz t hi en I)-1H- 30 indazole, 97 LLOYD W SE

EM¢thas- 4808 mdthﬂ 255 dingabadyc oy 2 0 [12pR2 3] Jeebora} 412
ear Sog%az} Ygs‘]\f}jﬁ nyl)-1H i ndazol e,
“{Zt(’ S %3‘? 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
@é{[(qgmﬂ -5Niethfi= mwbbléy&s[2t2hﬂ]ﬁ€;5912-ﬁjc‘ﬁwon}1|}ks PORERYB-1H-

hydrof ormate, s
»dpzqle Bydigforsatiet hyl - 2, 5- di azabi cycl of 2. 2. 1] hept - 2-yI ]

t.h daz
SR eb TR i 2 R foa i ERESY i fhieny-
pﬂrﬂmmyje}hyaro(fm hyl - 2-t hi enyl )- 1Hindazol e, 3-

1S, 45S) - -2, 5-di azabi cycl o[ 2. 2. 1] hept yl%
é;{f(@g,ﬁﬂ §_I\éetbﬂ Z,Téﬁwamqycg)p 2d Jhept-2-yl]carbonyl}- 5 (S-methy 2-thienyl)-

if}{l‘?‘fﬁ%@ i@/iﬂi%-%%”daéc’éedf‘éﬁéﬁf 2;{;?2?2 2. 1] hept - 2-yI ]

DS AS)-5-Me highbitycBo[2oh b 3- piE,
Mgibélgj 35) tgﬁl\?gfﬁﬁy% y élzazg%c}ﬁ%c%zbgﬁzk h%ﬁ@ Hlﬁldamle

A%~ 6- ( 5- net hyl - 2. furyl) 1H i ndazol e,
3-{[(15,4S)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-6-(2-thienyl)-1H-

]

1
3-
ca
3-

indazole hydroformate,

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

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

5-(2-Furyl)-3-{[(1S5,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -1 H-
indazole hydroformate,
5-(3-Fluorophenyl)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -1 H-

indazole hydroformate,
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[ (1S, 4S) - 5- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]

bo

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

onyl }-6-(tet rahydro 2H pyran-4-yl)- 1Hindazole

ydr of or mat e,

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

-&-Hbreyophenylf-8 f (lalARH em@hiyl-26-diazabicyclo[2.2.1]hept-2-yl]carbonyl }- 1 H-

IH-| ndazole, 3- {[(1

%ﬁﬂ@ é’%‘%)ﬂw €2, 5-di azabi cycl o[ 2. 2. 1
; Me}:d?ov@b%&@[)@[{‘b(l.} 4.8-4-Hlekl- B oL @FRLIQX} 2.2 Hikeh 8157 Qirﬁonyl}
r of or mat e

{}% indgza&)hyarofsutagd, - 2, 5- di azabi cycl of 2. 2. 1

fea R LG ¥ne}thy? 24 b LAt G R IEL AL 1 1carbonyly -1 H-

{ﬁd;{;{oqel@d{l&}mﬁatyet hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept - 2- yI]
carbon 5§ mtrl f1 uor omet hyl)-1H indazole, 3- { [
&(3- Est)y -{ ,ﬁ»y}S-metlsddsSadlamb@qyclo{azgz]mpazmegbomylwﬁ

trifl th 1H i ndazol e
RO ebedst (S e B eyt Lo

- ]
St o Sl LA s

?s{k(%S Pl 3Methed {2, §- @@ZZIISWUB} PBt1glept-2; ~Yleaibanglbi 1 o1defale 2.
d (gg%;l tg yl ] carbonyl }-1H i ndazol e, _ _
%’% udrophenyl) 3-{[ (1S, 4S) - 5- net hyI 2, 5-di azabi cyc

is
3-
ca
3-{[
carb
hydr
3

{
r
{
ar
d
{

3-9[(2s,4s liyl 2, -iiaca0i ORIy b a7) -(3-thienyl)-1H-
SQ[ES F%_wsy{[%lisaaé) 5- n}étlﬁlgdlapt tw - di azagl (:(y(:t t)eny
inflazefs hyglrgfprese.bonyl } - 1H i ndazol e,

P heghye] @2%%% heﬁigirgédﬁs%a}%c FofEs b ek 82 RR S8

15de(zélel\1tyﬁhﬁmj@ehe,nyl) 3- f
1S, 49) 5-di azabicyclo[2.2.1
T REphe 3L e Bumsihy2. Sk ezabipyatat2dh Ghept 2-yllcarbonyl-| H-indazole,

%d&’%ﬁ‘??’%%% %‘%%t-aguIeas{é‘%{f}%ﬁ/eé’Fo [2.2.1 Jhept-2-yl]
car bowydrginthe compound can be in the form of a mixture of enantiomers or a
mixture of diastereomers, or can be in the form of a single enantiomer or a single

diastereomer.

20. A compound according to claim 1, wherein said compound is selected
from:
3-(2,5-Diazabicyclo[2.2.2]Qct-2-ylcarbonyl)-6-(1,3-thiazol-2-y1)-1H—indazole
hydrochloride, |
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1H-indazole,
3-[(15,45)-2,5-Diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1 H-indazole,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1H-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-1H-indazole,
3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole hydroformate,
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1H i ndazol e hydroformate, 5-(Cyclopentyl oxy)- 3-
{[(1S,4S)-5-net hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl]ca
rbonyl }- 1Hindazole, 15

5- (Qycl opr opyl met hoxy) - 3- {{ (1S, 4S) - 5- net hyl - 2, 5- di azab ' > VIS
icyclo[2.2.1] hept-2- yl]carbonyl}-1Hindazol e
hydr of ormat e, 5-(Cycl opropyhnethoxy)-3 - { [(1
S,4S)-5-nmethyl -2, 5 -diazabicyclo [2.2.1 ]hept-2-
§'-I[q5ehlieﬁlofh%5-<}iazablc§bloE?dZabe‘eZ-yl)carbonyl] 1H-indazole,

ggw &&f%g(({g%}%/xlﬂ%ﬁ zﬁgtlzg-lygcar 1]06 [(53 th1a;ol 2-yl)-1H-indazole

ﬁyd%fahﬁges {[(1S, 4S) - 5- et hyl -2, 5-di azabi cycl o[ 2. 2. 1] h
-2-yl Lcar bonyl }-6-(1, 3- thiazol-2-yl)-1Hindazol e,
H(Br 2 p(digaligycla[ 252 dloatz 2yl carbomgfl 2621, 1}t]mam1—22yly-|1ébmdazole

TRl sl AR R Rraserienalels Aichioyeasbonst idpindazg
LSES ay)- 5Mé'fhyllzf‘51@?a%lﬁey 2.2. 1]hept-2-y1]carbony1% 51 ,3 th1azol 2 yl)-

thoxy -[(5- et hyl -2, 5-di azabi cycl o[ 2 oct - 2-yl
Idanmngelh]ydmﬁpmm@zol e hydr of or mat e,

7 ﬂﬁﬁ%@%ﬁi&ﬁw% R RN R N SR C R

{glgda%])leoct 2-yl carbonyl ) - 5- net hoxy- 1H-i ndazol e,
- Met hox (1S, 4S) -5-net hyl -2, 5-di azabi cyclo[ 2. 2. 1
?1{&&;&4@) gil\ﬁeibyltioirsﬂa]zahlwcs)[@ 2i 1jleept B+ chypont} or-(Rathéesnyd ol H-
QYD W SE 5- Met hoxy- 3-
l{nlflizf ’4S) - 5- et hyl - 2, 5-di azabi cycl 0[2.2.1

3RS 48)- 5 N @Ryl ab L S1912AGh-2-y1]carbonyl} -5-(3-thienyl)-1 F-
HE(Z F:ﬁ)ryl) Hﬂ f(lS ZS‘?I Sdlrretg @)t Y]CST gg}a,lk};l (:g/(:t é)ené/) H
HOW, - 2- yI]carbonyI} | H |ndazol e, S

B P 2B e s A 2
h?ydmdafz@lenat e,

3- ({JE( 3,5 é.ﬁ} %ﬂ@{l % %’%ﬁg&c@g 231 ?&%S}h}%ﬁﬁ%ﬂ} Sngt-rrl]l)e/:tlh-inZ-?hl enyl)-
AdDgRzol e,

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

3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } -5-phenyl-1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -6-(1,3-0xazol-2-yl)-

1H-indazole hydroformate,

3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl }-6-(1,3-0xazol-2-yl)-
1H-indazole,

3-{[(1S,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl } -6-(1 ,3-thiazbl-2-yl)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-6-(1,3-thiazol-2-y1)-
1H-indazole,

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

indazole,
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6-(3-Furyl)-3-{[ (IS, 4S)-5-net hyl -2, 5-di azabi cycl o[ 2. 2.
1] hept-2-yl]carbonyl}-1H 0 indazol e,

6- (Cycl opentyl oxy)-3- { [(!I LLOYD WISE

S, 4S) - 5-net hyl - 2, 5-di azabi cycl 0[ 2. 2.1 ] hept-2-yl]
carbonyl }- 1Hindazol e hydrof ormate,
6- (Cycl opent yl oxy) - 3-
{[(1S, 4S) - 5- et hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept-2-yl ] ca
Bb{éﬁﬂ‘@ 51Vethyid2, 2 aliazabitgclo[2.2.1Thept-2-yl]carbonyl }-6-(3-thienyl)- 1 H-
| opropyl -3-{[ (IS, 4S)-5-net hyl - 2, 5-di azabi cycl o[ 2.
d%'/‘ﬁ pt 2-yl]carbonyl }-1, 2- benzi sot hi azol e

Byl iaf msbhlzsd bicyclo[2.2.1Th t-21 bonyl }-6-(4-methyl-1,3-
ol o opoiy2.5:djazabicyclof2.2.1 Jhopt:2-yllcarbonyl) (4 mefhyt-1,

ﬂll’chO |- Bepr-12-igdd Qlarﬂy r}nalq,Z ben2| sot hi azol e,

I R TR

#idz1-2-yD)- BgariLyel of 2. 2. 2] oct 2-yl carbonyl ) - 6- net hoxy-
| Hi ndazol e hydr ochl ori de, -(2, 5-D azabicyclo

BALASHS)-6dYlethylyl, éeﬂmabmyqlc)[z@ hberriéxylicattidniyh dafzbinethyl-2-thienyl)-

tho 3-[(5-nmethyl -2, 5-di azabi cyclo [2. 2. 2]
?Hb{giazor%/car bonyl ] - 1Hi ndazol e hydro formate, 25

8- {I[@tsm;w -Meth{1>2 mmmgf’olé{m Hﬁé}hlzcivlﬂ?daﬂ{o%{@ @l Pflethdt-Y3-
).car bon i ndazol e, Met' h
thiapgy-2 )Tlslﬂh@daZQleﬁl—Ydlﬁoﬁmmqucl o[ 2. 2. 1] hept 2- yI ] car bon

Y SRS s R 2 etz B DB S

b@dmlpyl)b}]{illﬁ@agl@j e hydroformate, 100 LLOYD W SE
) - 5- net hyl - 2, 5-di azabi cycl o

M[@SfS] ﬁ\égthylzi §1d}aze1apm¢{9|2}11hqpq2rﬂaam@1} 6-(5-methyl-2-fury))-

Ii ﬁ@%{ 5-net hyl - 2, 5- di azabi cycl o[ 2. 2. 1] hept-2-yl ] ca

Bk{p(nyj4}59 3. Methiien)zidsbbict6lD @. 1 ]Bept-2-yl]carbonyl } -6- S-meth 1-2-thienyl
N-(3-{[(IS, 4S)-5-Met hyl -2, 5- dlazpabl}(l:g/clo[sé}z y2 -
VHiiedazBeny| } - 14 i ndazol -5-yl)- N propyl urea

?y{?(rl g,f4g§’-5r%§thyl-2,S-dlazablcyclo [2.2.1]hept-2-yl]carbonyl }-6-(tetrahydro-2H-
pyran-4-yl)-1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -6-(tetrahydro-2H-
pyran-4-y1)-1H-indazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl } -6-(trifluoromethoxy)-
1H-indazole hydroformate,

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

3-{[(1 S,4S)-5-Methy1¥2,5-diazabicyclo [2.2.1Thept-2-yl]carbonyl }-6-(trifluoromethyl)-1H-
indazole,

3-{[(185,4S)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } - 7-(trifluoromethoxy)-
1H-indazole hydroformate,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1Thept-2-yl|carbonyl }-7-(trifluoromethoxy)-
1H-indazole,
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N-(3-{[ (1S, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. | Jhept - 2-
yl ] carbonyl) -IHindazol-5-yl)- N propylurea,

N-{3-[(5-Methyl -2, 5-diazabicycl o 2. 2. 2] oct - 2-yl ) car bortLOYD WISE

yl]-1Hindazol -5- 10 yl } cycl opropanecar boxamni de

hydr of or mat e,

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

yl']-1 Hindazol -5- yl} cycl opropanecar boxan de,

B(2-Fufy(B3 NE( ByS)-2-nistioil éz abiacste bye] 72 2. 12hapt- -2 feyibpagll Hdth

%&d}; J[H-I ndazol -5-yl }-N- propylurea hydroformate, is
%Q (5 Met hyl - 2, 5- di azabi cycl o 2. 2. 2] oct - 2-yl ) car bon

yid-rhidrdpeda 1%L 45y )8-m B OIRY 5 1 88 2,2.1Thept-2-yl 1}-1H-
p(ar naceﬁl}ftél %IZJFI{)FF( acésgptrgbl glp%,al ts tlﬁgér]sej[of ]v\prer y%(:aﬂfwony}
pdapdend can be in the formof a mixture of

r di nmer ca
PRt heTr i Sres s arigind EAdra R o ers g Rerong) 17
fidasdigr eoner, 21. A conpound according to claiml1,
wherein said conpound is selected from
(4 turs)phenyl-3 MEt UNAS)-2; BettiylaZ, Ssliazgicyd 9[22, 1 Théwe 2ty deayhdnyl } -1 H-
c%rb nyl }-1, 2- benzi soxazol e 25 hydrof or nat e,
?%s 4S) - 5- Met hyI 2 5- di azabi cycl o[ 2. 2. 1] hept - 2- yI ]

Wﬂd%ﬁeréd) g—ﬁieﬁiyl 2,5-diazabic 6101052 .2.1]hept-2-yl]carbonyl } -

-di azabi cycl o
é aZQleyI]car bonyl} 5 (4 met hyl - 1, 3-

%??f%i@nﬁyé%% SIS R SRR a2 ppuid yhegbnyt)-

pzaaii@myle} roférmived, hyl 1,3- 30
th| azol - ly%_ng'l ndazol e, 101 LLOYD W SE
X

‘(1918%239 M A S -metdyh2 Ansliampbicpglo[222. 1hnptpt-yHcarbgnyl }-
ﬁgdﬁ)&? -5-(5-nmethyl -1, 3 thiazol-2-yl)-1H i ndazol e
orat e

3(({:{/cadp$oﬁﬁme&mw)mx ¢! &45) Ml@gblxyaiaﬁ:{b:fcﬁlo]}i hapiepay! |
}%?Ja?b%gyl}} 1f157-11$d5azole hy rlo-folrmeajlie thiazol-2-yl)- 1R indazole,
5-(Cyclopropylmethoxy)-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-
yl]lcarbonyl}-1H-indazole,
5-Amino-3-[(5-Methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-indazole,
5-Amino-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1 Thept-2-yl]carbonyl }-6-(1,3-
thiazol-2-yl)-1H-indazole,
5-Bromo-3-[(1S5,45)-2,5-diazabicyclo[2.2.1]hept-2-ylcarbonyl]-1H-indazole,
5-Hydroxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } - 1 H-
indazole,
5-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1H-indazole
hydroformate,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-5-methoxy-1H-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-5-methoxy-1H-indazole,
5-Methoxy-3-{[(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } - 1 H-

indazole hydroformate,
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3-{[ (1S, 4S)-5-Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
carbonyl }-5-(tetrahydro-2H pyran-4-yl)-1Hindazol e LLOYD WISE
hydr of or mat e,
3-{[ (1S, 4S)-5- Met hyl -2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yI ]
carbonyl }-5-(tetrahydro-2H pyran-4-yl)-1H i ndazol e
5- (3, 6-D hydro-2H pyran-4-yl)-3-{[ (1S, 4S) - 5- net hyl -
5-diletheryi S LSS 3 iy Bt 5- Glazabicyglo] 2 2 BeptrR-yl]carbonyl } - 1H-
%le-lndazole hydr of or mat e,

Di hydr o- 2H pyran-4-yl)-3-{[ (1S, 4S) - 5- net hyl -

t . g
o o R D

20%,4S) - 5- net hyI 2, 5-di azabi cycl o[2.2.1

éqf%qlﬁ&% %@{’%%53}1%3 '{{f@%%a %ﬁé%gfag%%cg[%%gﬁe@t-}
Hong 111 AeiiazBe Wi hﬁﬂfrﬁﬁ&yl }- 1Hindazol e,

uor onet hoxy

m @lh sroSHrpmmy >® {1l 8485 oyEhd 225 Blazabityslo(2.21hept-2-

dazol e hydr of t
SRR LR op°. Mot ermte
- FEyHS) A 1 sebhynelhyb-od- @la@d%h }2){2215, Zg%pi-ziyt]eﬁbo%ﬂyim

carbonyl}- 2 0 1Hin azol e, uoro net hoxy
@@,48) 5-met hyl - 2, 5-di azabl cyclo[2.2.1 ]hept-2-yl]

g?(éfc(f yéoxr}é h{ggﬁa@‘}' -mgtilldlr? f5 %1&1%105/(:10[2 2.1]hept-2-yl]carbonyl}-

{}E(lﬂ(ﬁ,zéls)hyaromhﬁyd 2,5-di azabicyclo[2.2.1 ] hept-2-yl]
b I | Hinda 25
B3 BRIt hs 45 seapbieyolapa Thentpdiedtzony1)-

nyI }-1H i ndazol -5- yl)cycl opr opanecar boxam de
Kﬁ]éﬁ&%or trat e,

Malof)fo@ylss-qmsammyla Bdidrabiaieiocy.el1Hept-2-ylch®phyl 2-1,2-
yl ] car bon%l }-1H i ndazol -

Ranyisguaspledivdindeaatiox ar ni de

(2'31/%/?1 F%ﬂgf ﬁg&tﬁ%S l}%egl%?lt[i&%zéb%éyc?o'[ﬁtlﬁﬁ/ept-g y?]’ cgﬂbgﬁﬂ?ll 2-
henkisathixaole| } 1H— i ndazol - 5-yl ) ureahydrof onnate, 102
LLOYD W SE : .
%E%mﬁuH(b%ﬂeﬂz%myﬂlbd-%,ézctlfzehsyeisjl%l]hﬁrtr%rvu aarenyi lababi
%Efset[h?azgle}] hept - 2
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole hydrochloride,
3-(2,5-Diazabicyclo[2.2.2]oct-2-ylcarbonyl)-6-methoxy-1H-indazole,
6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl -1 H-indazole
hydroformate,
6-Methoxy-3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazole,
6-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-
indazole hydrochloride,
6-Methoxy-3-{[(15,4S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-

indazole hydroformate,
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arbonyl } -1 Hindazol-5-yl)urea,

yllc
(4- Fl uor obenzyl)-N -
[

N-

{3-

]-1H indazol -5-yl}urea hydroformate, s

N- (4- Fl uorobenzyl)-N -{3-[(5-net hyl -2, 5-di azabi cycl o[ 2
.2.2]oct-2-yl)carbonyl]-1H indazol-5-yl}urea,

N- (Cycl opropyl met hyl ) - 3-[ (5- net hyl - 2, 5- di azabi cycl o
p-MhedyedH{[(2S 5} &-amdtiyiypl 3-dibkbbicyettd2.81 1] epadiyiearbonyl } - 1 H-

N %gl opr opyl net hyl ) - 3-
{n[‘i% °4S) - 5- met hyl - 2, 5-di azabicyclo[2.2.1 | kept-2- 10
YINGBERORY L5 k- 5%@1@@&-%&%@@@1&& 2Pﬂ21%pftf9 Jhg&ﬁr‘bglnyl k1(B

th -2, 5-"di ‘azabi cycl
Z]Ole,l H-i ndazol -5- ami ne hydroformate

&‘é?‘ {ﬁl?@%#s@%@?f@ eyt LS RS 1 Alndazol sy

Eylﬁwa Myliroforbdatd, S, 4S) - 5- met hyl - 2, 5- di azabi cycl o[ 2. 2
he 2-yl]carbonyl }-1H indazol - 5 am ne

{ lé’;4|z$ﬁ-t5e1\/lelﬂqy]\l2 Brdiazabiglcl@[2.2.1]hept-2-yl]carbonyl }-1 H-indazol-5-y1)-
. 1) 5-met hyl - 2, 5-di azabi cycl o[ 2. 2. 1] hept - 2-yl ]
aIFB %. 14 indazol -5-amne, N, N-Dinethyl-3- { [(1

ﬁ,{éﬁ[)(sJMaEﬁIM dﬁzﬁnég}cﬁﬁgaIzqa&lzoylic%rb%n}ul1liﬁﬁfda{e’ol;5| ]

car bonyl } i ndazol - 6- am ne hydrof or nat e,

N}wcmwnegtrbomdqlnyd@fa@)ats met hyl - 2 5

R ol L Do SO

ﬁﬁéb%)op’éoﬁm&&a\/&cx%nﬁdddl azabi cycl 0[ 2. 2.1

*{ yl ] car bonyl }- 1H i ndazol -5-yl)urea
y{ér[(ﬁ Mg, 5-dgzabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-y1} -N'-

N 3- 1S, 4S) - 5- net hyl - 2, 5- di azabi cycl o
%@ﬁ%ﬁg@}# e](’cal{r Lgnyl }- )1H- | nda)z/ol 5-yl)urea, d
N-{BY¢3-Deinf ) 5-Mazd] i ) 2y
oc{t g yl )ca?mbonylz]wcl}{lfl-ol@nggg% 25>2} ) r%tl?%gb{]%%%r r%t]%]
opylEredpent yi - N-

- - Ay k- - i azabhi [2.2.2] oct-2-yl)carbonyl
AR SR el

wherein the compound can be in the form of a mixture of enantiomers or a

mixture of diastereomers, or can be in the form of a single enantiomer or a single

diastereomer.

21. A compound according to claim 1, wherein said compound is selected
from:
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1,2-benzisoxazole
hydro forméte, | |
3-{[(15,4S5)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl Jcarbonyl }-1,2-benzisoxazole,
3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-5-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole hydroformate,
3-{[(15,485)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-5-(4-methyl-1,3-
thiazol-2-yl)-1H-indazole,
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103 LLOYD W SE and pharnmaceutically acceptable salts
t hereof, wherein the conpound can be in the formof a

m xture of enantiomers or a mxture of diastereonmers, |ioypwiSE

or can be in the formof a single enantioner or a
single diastereoner. S 22. A conpound according to
claiml1l, wherein Ais -CO. 23. A conpound according
to claim?22, whereininis 1 or 2. 2.0 24. A

PHA TESE 6N ethy1-2; Didraghityadel 2 Colfhert 2 yitpagb omghipo (fashethyl-1,3-
[ f clai 1to 23 d a

B aeDt e R8s R carr i er . 25, Use of a

tQI{[(FIQHESiSEM@tHﬁdZ,M%JZ%iWQ[QQ‘?l]Hépt-@l-ﬁ]dgﬁ)o%yf}%-gig/nfe%l—l,3-

he preparation of a nedicanment for selectiv
thdazolr2tyiDnlff-éndameleat i ng a-7 nicotinic receptors is in

' . ' ti /sti l.ati
TR e Dty S R Don e Do a9
BYin-ang)-off-isd2bRehydroi@nmad, f or the preparation of a
nmedi canment for tréating a patient suffering froma

pdi/(d Ad6)-8-MetbEad & diagabiplal 3 deldeent2awl] cathodiy’s e etrahydro-2 H-
i nvol vi a dysfunction of the cholinergic system
%@"gfylggﬁiﬁg%@ﬁdi tion of nmemory and/or cognition

5P, BIiRRGb-2 2 fyraM4U8 3. AR E 9Ud)-PandiRy 1S, RiukAfey Wl EhaiRept-2-
said nedicanent is for treating schizophrenia,

Hiseranyl} - Hdindazolg dydredwivete, mani ¢ depr essi on,

TR it 2 RS TSR S5 i sy
PegivnyB -1 25nddpwet r ophi c Lateral Sclerosis, menory

menory | oss, cognition deficit, attention

| npai r ment
S lsoromeAbeairtr G S:Sane b érdEbieyalg(20. Hbeutehyllaghonyl}-
%S?fafzo@ﬁ&%ﬁ%ﬂ&% according to any one of clainms 1 to

or

preparati on of a nedicanment for treating a

pabifkidtonsethd:@-3ng(fsrammnsdasmplt 2, 8-dadrdhioyclanal. ﬂﬂépt-%g]carbonyl}—
condition with nmenory | oss. 104 LLOYD WSE 29. e of
Hldwiselgnd according to any one of claims 1 to 23 for

8-?15iﬂuoromethoxy)-3 -{[(15,45)-5-methyl-2,5-diazabicyclo[2.2.1hept-2-yl]carbonyl } -
1H-indazole hydroformate,

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

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

N-(3-{[(1S,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl|carbonyl } -1 H-indazol-5-
yl)cyclopropanecarboxamide hydroformate,
N-(3-{[(15,45)-5-Methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl } -1 H-indazol-5-
yl)cyclopropanecarboxamide,
N-(4-Fluorobenzyl)-N'-(3-{[(1S5,4S5)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-
yl]carbonyl}-1H-indazol-5-yl)urea hydroformate,
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preparation of a nmedicanent for treating a patient
suffering fromnenory inpairnment due to mld
cognhitive inpairnent due to aging, Al zheiner's LLOYD WISE
di sease, schizophrenia, 5 Parkinson's disease,
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Na(r4 Flﬁ&@béﬂ@)@ﬂ?%%s&{&f@@@ Higzaﬁéﬁ%rétz 8.2l d2t- 2R )carbonyl]-1H-
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tnslagelys- ﬂh@re@hyalrbﬁlmngtel to 23 for t he pr epar ation of a

FE PSR LB0! C t AEEB aBia 2 o

ﬁfdamlmﬂ%egatl on ther apy. 32. Use of a compound
according to angﬁone of clainms 1 to 23 for the

Prépaloarapyhnashyla3 €dingtik A5- digrabicydail hgloat-pat)carhenyi ol H-
dovc'ﬂ%e for neuroprotection agai nst damge associ at ed
% t#0KEs and ischenia and gl ut amat e-i nduced
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any one of clains for the preparation of a

W&%ﬁfh%ﬁninlmaZPl*é@ﬂmﬁg a patient suffering from

L A R S

@Lﬂﬁleqlfydﬁjf@h{me 1to 23 for the preparation of a
canent for inducing snoking cessation in
Hd‘t’ Pélﬁﬁthyls”s [(5U§éthbﬂf'2 a- %g@ﬁb@ a”e%ﬂ@@tcﬁ—mjcqrborafﬂylfém@aml -5-
?Ajlrrs 1to 23 for the preparation of a nedi canent
or treating a patient suffering fromnld cognitive

BLN-Ditmathy FBH{(1 28-a: 2.8.10hpk- D)yl carbonyl}- 1 H-
m%engsoz]lqﬁﬁe(dsg?gaﬁ% ?eclafﬁg%ﬂw) (e )Z?Sy]car onyl}-1H

sol-Sampias pydrafseeieat ed wi th open-heart-surgery,
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NéY Qﬂ@ath@o@ﬂ @5:E)-ppsalo ehiiazabogislos2 2yl fenpre] carbony1¥ 1H-
Al NSL S Lo Atshagerent i a,

N,N-Dimethyl-3-{[(1S,4:S)-5-methyl-2,5-diazabicyclo[2.2.1]hept-2-yl]carbonyl }-1 H-
indazol-6-amine,
N-Cyclopentyl-N'-(3-{[(18,45)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl } - 1 H-
indazol-5-yl)urea hydroformate,

N-Cyclopentyl-N'-(3- { [(1S,4S)-5-methyl-2,5-diazabicyclo[2.2.1Thept-2-yl]carbonyl }-1H-
indazol-5-yl)urea,
N-Cyclopentyl-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-
yl}urea hydroformate,
N-Cyclopentyl-N'-{3-[(5-methyl-2,5-diazabicyclo[2.2.2]oct-2-yl)carbonyl]-1 H-indazol-5-
yl}urea,
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s drug/ substance i nduced nenory inpairnments, Denentia
Pugl i stica (Boxer Syndrone), or aninal denentia. 36.

Use of a conpound according to any one of clains 1 to LLOYD WISE

23 for the preparation of a nedicanment for treating

| oss of nmenory. 10 37. Use of a conpound according to
any one of clains 1 to 23 for the preparation of a
medi canment for treating a patient suffering from
ahpiraymaceuticallyeteptatd8salia thiseofaccor di ng to cl ai m 37,
mhereiﬁggaig nmedi canent .is for. treating 15 nmenory

i npai PAEH H8EOTBO B RS &y thifgt Phi R f epsdiofees or 2

FREERI ATdiBfkdothdry, or c#Pbe HSBe RfrmPo G nAGHEF S G J10
any one of clainms 1 to 23 for the preparation of a

fiestersament for the treatnent or prophylaxis of a
di sease or condition resulting fromdysfunction of
ni cotinic acetylcholine receptor transmssion in a

mammepy. 20 dhpoldsEabrBnsRMMANNG vaeek diifdcdo any one
of clainms | to 23 for the preparation of a medi canent

for the treatnent or prophylaxis of a disease or

conditjon ,resulti from def ective,or.ml.functioning
ni cot %érii c %ccgfl‘%’%‘g%cﬂ’éﬁ?ge@e%?%?’ PReLein F.&' 25 41.
Use of a conpound according to any one of clainms 1 to

23 for the preparation of a nedicanent for the _
t r eat Hent Arp%@ﬁmwcak pempyfsitzpndiosaaismgar coomoednd aesording to any
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42. Use of a conpound according to any one of clains 1
to 23 for the preparation of a nmedicanment for the
treat#ent ©pe pragomynonrd sceprdiag Hi swasne ofelagontita 2ofer the
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ofa ehaiabwhered sadh h@ivatibe/stitiRfad Bid DheRbedicefbcament
for protecting neurons in a mammal from neurotoxicity

i nduced by activation of a7nACh receptors.
26.  Use of a compound according to any one of claims 1 to 23 for the

preparation of a medicament for treatihg a patient suffering from a psychotic disease, a
neurodegenerative disease involving a dysfunction of the cholinergic system, and/or a

condition of memory and/or cognition impairment.

27.  Awuse according to claim 26, wherein said medicament is for treating
schizophrenia, anxiety, mania, depression, manic depression, Tourette’s syndrome,
Parkinson’s disease, Huntington’s disease, Alzheimer’s disease, Lewy Body Dementia,
Amyotrophic Lateral Sclerosis, memory impairment, memory loss, cognition deﬁcit,

attention deficit, Attention Deficit Hyperactivity Disorder.

28.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for treating a patient suffering from dementia and/or another

condition with memory loss.
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44. Use of a conpound according to any one of clains 1
to 23 for the o preparation of a nmedi canent for the

treatment or prophylaxis of a neurodegenerative LLOYD WISE
di sorder by inhibiting the binding of A(3 peptides to
a7nACh receptors in a mammal . 45. Use of a conpound

according to any one of clains 1 to 21 for the
preparation of a medi cament for treating a patient
suffering froman inflanmation. 107

29.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for treating a patient suffering from memory impairment
due to mild cognitive impairment due to aging, Alzheimer’s disease, schizophrenia,
Parkinéon’s disease, Huntington’s disease, Pick’s disease, Creutzfeldt-Jakob disease,
depression, aging, head trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct

dementia, HIV and/or cardiovascular disease.

30.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for treating and/or preventing dementia in an Alzheimer's

patient.

31.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for treating a patient for alcohol withdrawal or treating a

patient with anti-intoxication therapy.

32.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for treating a patient to provide for neuroprotection against

damage associated with strokes and ischemia and glutamate-induced excitotoxicity.

33.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for treating a patient suffering from nicotine addiction, pain,

jetlag, obesity and/or diabetes.

34.  Use of a compound according to any one of claims 1 to 23 for the

preparation of a medicament for inducing smoking cessation in a patient.

35.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for treating a patient suffering from mild cognitive

impairment (MCI), vascular dementia (VaD), age-associated cognitive decline (AACD),
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amnesia associated with open-heart-surgery, cardiac arrest, general anesthesia, memory
deficits from exposure to anesthetic agents, sleep deprivation induced cognitive
impairment, chronic fatigue syndrome, narcolepsy, AIDS-related dementia, epilepsy-
related cognitive impairment, Down's syndrome, Alcoholism related dementia,
drug/substance induced memory impairments, Dementia Puglisticé (Boxer Syndrome), or

animal dementia.

36.  Use of a compound according to any one of claims 1 to 23 for the

preparation of a medicament for treating loss of memory.

37.  Use of a compound according to any one of claims 1 to 23 for the

preparation of a medicament for treating a patient suffering from memory impairment.

38. A use according to claim 37, wherein said medicament is for treating

memory impairment due to decreased nicotinic acetylcholine receptor activity.

39.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for the treatment or prophylaxis of a disease or condition

resulting from dysfunction of nicotinic acetylcholine receptor transmission in a mammal.

40.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for the treatment or prophylaxis of a disease or condition
resulting from defective or malfunctioning nicotinic acetylcholine receptors in a

mammal.
41.  Use of a compound according to any one of claims 1 to 23 for the

preparation of a medicament for the treatment or prophylaxis of a disease or condition

resulting from suppressed nicotinic acetylcholine receptor transmission in a mammal.
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42. Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for the treatment or prophylaxis of a disease or condition

resulting from loss of cholinergic synapses in a mammal.

43. Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for protecting neurons in a mammal from neurotoxicity

induced by activation of a7nACh receptors.
44.  Use of a compound according to any one of claims 1 to 23 for the
preparation of a medicament for the treatment or prophylaxis of a neurodegenerative

disorder by inhibiting the binding of Ap peptides to a7nACh receptors in a mammal.

45.  Use of a compound according to any one of claims 1 to 21 for the

preparation of a medicament for treating a patient suffering from an inflammation.
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