| H EVDAZOLES, BENZOTH AZOLES, 1, 2- BENZO SOXAZOLES,
1, 2- BENZO SOTf f | AZOLES, AND CHROMONES AND PREPARATI ON

WANDSWBES THEREOF This application clains the benesions/015937
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of U S. provisional application Serial No. 60/568, 696,
filed May 7, 2004, U. S. provisional application Serial
No. 60/574,712, filed May 27, 2004, and U.S.
provi si onal application Serial No. 60/629, 469, filed
Novenber 10, 2004, the entire disclosures of which are
hereby i ncorporated by reference. FIELD OF THE

| NVENTI.ON The present invention rel ates genera
{ hel L END AL OIS, BEN 80 RIS O£ Scbe BERZOISOXAZOLES,

r ecept or2(BESDISTHIAZOLES, AND RHRONONES AND
treatment of dipgeRrpa RANFONCANTFENES FAERE Efqlne

defective or malfunctioning nicotinic acetylcho
receptors, especially of the brain. Further, this
[ nvent i'Oris mpplaveen thimovel baefipoliids, pKMVisdﬁhaH@pplﬁzation Serial No.

Ao litcTe 6 08T Viso RS Bt oy Sl NP 8O 57812, e

Tgﬁ@? andsoo4ansh e hoslssiofal UsSlichhe! Saial NRAGKFROD) @éd November

NVENTI ON There are two t ypes of receptors for the
nelfs 8004a Hheraintireediscloseees pf wh@huarﬁeher%@emcnﬁ@d bE celpienees
and nicotinic receptors, based on the selectivity of
action of nuscarine and nicotine, respectively.

Muscari ni c receptorsF&EEDGQEﬂEﬂ@UﬁVEDﬂHCE@ receptors

o chaliieP SR Ry ion dHegh spaet Ot R EORdll Raghie By icotni

| oSty REb6 RS rekEiRomi (BATHR),CackiORicahGNALCERE, NGIHEMAS @fatment of disease
NICOtInIC al pha-7 receptor protein forns a

howRBdigant axeqsiited warﬁeéqct%orvmﬁlfmﬂﬁlaﬂg P ORRigHicstylcholine receptors,
P&sPE: ?ak}’llyeoftt?p a}ﬁarf*lﬁ'ﬂﬁr @is ﬁtﬁfgs elafesdo nob@t ng)ngourﬁgc\ts}hlch act as

nicotinrc a- 7 receptor our transne
ddigandsstor HemdthACHR MbtydeBmethods dprefdnmg vBctdcomapauniig Sompositions

ec%rr}lprising such compounds, and methods of use thereof.

BACKGROUND OF THE INVENTION

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

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

receptor, see, e.g., Revah et al. (1991), Nature, 353, 846-849; Galzi et al. (1992), Nature
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suggested to formthe wall Iining the channel.

Sequence al i gnnment shows that nicotinic alpha-7 is
whe@bhyiosonser ved during evol ution. The M2 donEtTiusieed/015937

lines the channel is identical in protein sequence

fromchi cken to human. For discussions of the al pha-7

receptor, see, e.g., Revah et al. (1991), Nature, 353,

846- 849; Gal zi et al . (1992) Nat ur e359, 500- 505;

Fuci l e et_al 2000 NAS 97(7 648; Bri e
359, sogj@ggggucﬂggp al. 820?09,)*1 ,1\{43 4) %@%3 %621% nigg 2o d 999 fur /.
P%lc@’k Bb& 32@51 R1-708; a&&%ﬁﬁlamﬁﬂﬁm o alPIQE’%}iCE)Jr J. Pharmacol.
290( 3 The’ nicotinic al pha-7 receptor
2%%5h 2%% expressed in various brain regions and is
bel i aye ] t [
or 00 S ehiC Rphd™ BkSG: HnfB oo BRAS Ay br A s and s
bélizeédici be ihwedwedi ingnatydinpenmitybiolNgicalt pmtﬁse&ll inhthe Zentral nervous

rece cal i zed on bot r.es ic a
SY5l58t @\ﬁ%p@aﬁ%fw S giporin Sicbs X@ﬁﬁéé@ﬁ?@&fﬁ 3 Ipgalized on
bdth RS yﬁﬁnb NnAQRALtERhpIT eHRRR g Hal@BEH Sitlb@ed totbd Mvolved in
t herefore of |nterest to devel op novel conpounds,

mwmlemlgawam trangraiseien. f Bris theeefory of MeerRst $eBe%eiRD, novelr comppeunds,

‘ wgf ﬁ nﬁoagzls félr %lfeu 08 [u&eﬂﬂ' s‘ﬁbtgpec' oy ﬁa%ct'rﬁﬁrﬁgﬁv&f dITE'e?sreecondltxons

Ve of i oni ng c¢otinic acetylcho
assedapd wmh defSthAAIR YndDFan dtkdn id g hi O effii s lingeeeritoron
rel ates to novel conpounds, which act as |igands for
the a7 nAChR subtype, nethods of preparing such

conpounds, COWWMM&R@MENVWNOWOUMS and
met hods of use thereof. DETAILED DESCRI PTION OF T

| NVENTiS drverfien grlatse i fi%@'eﬁ‘?mmvnﬁﬁcw@’&bsa%@ﬁﬂtﬂﬂﬁ‘éﬁs fof the o7
n%?%?ﬁyé V%étfxodsldflpreﬂa}{ng yuch\/éomp\/)luhdso oﬂ{begmorfs'_d'o)npnsmg such

compounds, and methods of use thereof.

DETAILED DESCRIPTION OF THE INVENTION
" The present invention includes compounds of Formulas I, II, 11, IV, V, VI, VIl or
VIII: |

I, N
N 5o X XA
R/N (1) XY (I
» (Om O (A)m
Y :

o Zoxe B | e B

SN G T T )
N N \X17 L_/N

z

iy | (V)
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X to X are each, independently, N, CH CR, or C,
wherein -C represents the point of attachnent of group

wd200andiosherein at nost one of X2 to X5 is N, BOOUSINGS/015937

of X2 to X5 is -C (preferably X3 or X4 ), preferably
X1is CH or CR1, X2 and X5 are N or CH, and X3 and
X4 are N, CH CR 1, or CG; X7 to X 10 are each,
i ndependently, N, CH or CR2, wherein at nost one of
X7 to X10 s N; X1 1to X 14 are each, indeQendentIy
N, CHoCR3, or Gym wherein -C repiesents the 8l nt of
attachnent o f gyoup B, and wher ei X1
; ;7 andjone of X %3
(lpreflerabjly X/12 13 ) ; X _ L\)/Nl'b;/c\we

' penAerrt’Iy N, O S, él—l\gm ;X to X are Vi)
eac)ﬁ, i idependent | y N )CH, or CR5, V\,hergin at nost onhe
of Xto X2 1is N XZX and X23 are each,
i ndependently, CH or CR12 , wherein at |east one. of
X22 or X23 is CR12 ; X24 is either CHor N, Bis CH2,
CO or CS;, BLisCH Yis Oor S Zis Oor NR'; m
is 1 orQ2; Ris Hpelkyl having 1 to 4 cabon atong,)m

(VI

wherein'
X! is CH or CR';

X? to X° are each, independently, N, CH, CR', or C-, wherein -C represents the
point of attachment of group B, and wherein at most one of X*to X’ is N,
and one of X% to X’ is -C (preferably X3 or X*), preferably'X1 is CH, or
CR', X* and X° are N or CH, and X® and X* are N, CH, CR/, or C-;

X7 to X' are each, indépendently, N, CH,' or CR?, wherein at-most one of X to
X' is N;

X' to X" are each, independently N, CH, CR?, or C-, wherein -C represents the
point of attachment of group B, and wherein at most one of X' to X" is

N, and one of X' to X'*is -C (preferably X2 or X);

XB o X7 are each, independently N, O, S, CH, or CR4;
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R1, R2, R4 and R5 are each, independently, C -6-alkyl
which i s unsubstituted or substituted one or nore

woeomaitys F, C, Br, |, CN, OR16 , NR6R7, SH, BREUSHORGISI37

C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or
conbi nations thereof (e.g., CH3, QH5, CF3) ,
C2- 6-al kenyl which is unsubstituted or substituted one
or nore tines by F, d, Br, I, CN, OR16 , NR6R7, SH,
C| oal k SO2R6, NR6R7, Ar, Het,

or CO%?R}GQ&?{I aﬁseaf é}llqgagnc%/agﬂ)gN C&ZP—BC% wherein at most one of X'® to
C3H5) , C2- 62@l gynyl which is unsubstituted or
substltuted one or nore tines by F, d, Br, 1, CN,

, NR6R7, SH, SR6, SOR6, C3.8-cycl oal kyI SO2RG,

S(I NR@(R? Cﬁ?ﬁiskéﬂﬁééa(:h fj_&td(entfgy, g?—f glb {:ﬁ&t wglgrsé t eleaes?]cc)ne of X* or

(e.o. S-Cy
unsubst it uixéﬂls@]Réubst ituted one or nore tinmes by F
c, Br, I, CN ORl16, NR6R7, SH, SR6, SOR6,

unsubstltut ed C3.8- cycloal kyl, SO2R6, SO2NR6R7, Ar,

Het, of* geihéal bpRs t her eof (e g., cycl opropyl,
cycl obutyl, cyclopentyl), C4-io- cycl oal kyl al kyl which -

is unsubstituted or substituted in the cycl oal kyl

portign on o] s by F, d, Br, |, CN, OR16,
NR6R7% SH, %égzz @%%} tﬂ%’subst i tuted C3-8- cycl oal kyl

S2R6, S2NR6R7, Ar, Het, or conbi nations thereof,
and/ ohlsubsted}(t&ut ed in the al kyl portion one or nore
ti nes by oR nore tinmes by F, d, Br, |, CN, ORl16 ,
NR6R7, SH, SR6, SOR6, C3-8-tycloal kyl, SO2R6,
S2NR6R7, Ar, Het, or conbinations thereof (e.g.,
cycl ob’ent ylslgt)lh% , cycl opropyl methyl, etc.), hal ogen
(e.g., F, d, Br, I,), CN, N2, NR6R7, SR6, SOR6,
SC2R6, SO2NR6 R7, NRGSOZ R7, CONR6RY7,

Z 1sOorNR

m is 1 or2;

R is H, alkyl having 1 to 4 carbon atoms, halogenated alkyl having 1 to 4
carbon atoms, cycloalkyl having 3 to 7 carbon atoms, cycloalkylalkyl

having 4 to 7 carbon atoms, or C).¢alkyl-Ar (e.g., benzyl),
R' R? R*and R’ are each, independently,

C,¢-alkyl which is unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, OR', NR'R’, SH, SR®, SOR®, Cjs-cycloalkyl, SO.R’,
SO,NR°R’, Ar, Het, or combinations thereof (e.g., CHs, C;Hs, CF),

Cy.¢-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR'", NR°R’, SH, SR’ SOR’ Cig-cycloalkyl, SO,R’,
SO,NR’R’, Ar, Het, or combinations thereof (e.g., C;Hs, C3Hs),
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CSNR6R7, COOR6, NR6COR7, NRG6CSR7, NR6CONR6RY,
NR6CSNR6R7, NR6COOR7, NR6CSOR7, OCONR6R7, OCSNR6R7, Ar

w@ ecog/1110phenyl ), Het (e.g., thienyl), or OR9 (BCTOUS$2005/015937

hydr oxyl, al koxy, cycl oal kyl oxy, cycl oal kyl al koxy) ; R3

is halogen (e.g., F, d, Br, I), ORl6 (e.g., OCHS3,

cycl opropyl oxy, cycl opropyl net hoxy, OCF3 OCHF2,

hydr oxyet hoxy), CN, nitro, alkyl having 1 to 4 carbon

atons (e.g., CH3, C2H5), hal ogenated al kyl having 1 to
4 carbon atons (e.g., CF3) , cycloal kyl having 3 to 7

carbon at QP’?alk?ﬁ)@ whidhYi§ LRfbaRMled o@)s!@dsﬁﬂk@cﬁ’éne or more times by F,
cycl openté , cycl oal kyl al I%I’ havi n carb

atons (e. L,BTG)JCICé‘be(ﬁRyI vl SHe o%@prCne?Xﬂﬂajk}’l SO:R’,
hyd | k

nydr oxymer PP id ﬂw{*{ﬁqa‘“ﬁﬁbﬁhﬁgﬁso‘éﬁ% G g Ot
having 1 to 4 carbon atonms (e.g., rrethyl am no),

ﬂlagl l](-yltg %X:g%:ﬁ.}(y Vhse q?gx%lglg%tl&ﬁgr OUE %? ecy?lg%’g}no}{e times by

(e.g. pthYJl)BerI FBN,. OR8° aNd Y meSRéCSOR unsubstituted Cyg-
[ ndependent ly 6-al kyl . whi ch | s unsubstituted or
substi t ut @Gl%‘H‘é’Lﬁoﬁor §%ﬁﬁ=e% fHet,cpr cggmbinationgnthereof (e.g.,

OR16, rmn%ui)ymm ?ﬂoggglhm ipe}l@l)G carbon at ons,

di al. kyl am’no group has 1 to 6
carbon atons (e g., diethylamno), C3-8-cycloalkyl,

Ar, Het, ar t er.eof g
ERRC T B A i
substit ut@_,mdan@l 96mﬂﬁfoﬁe ok BR%e biyheE by @, ,C1BBr, I| CNCR'S, NR°R’,

OR16 , mopgaliylamno having & LQeRaidl RYRAARROR, Ar, Het,
or combinations thereof, and/or substituted in the alkyl portion one or
more times by one or more times by F, Cl, Br, I, CN, OR'S, NR°R’, SH,
SR®, SOR®, Cy.g-cycloalkyl, SO,R®, SO;NR®R’, Ar, Het, or combinations

thereof (e.g., cyclopentylmethyl, cyclopropylmethyl, etc.),

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

CN, NO,, NR®R’, SR®, SOR®, SO,R®, SO,NR°R’, NR°SO,R’, CONRR’,
CSNR'R’, COOR’, NR®COR’, NR®CSR’, NR’CONR‘R’, NR’CSNR’R’,
NRCOOR’, NR®CSOR’, OCONR®R’, OCSNR°R’,

Ar (e.g., phenyl),

Het (e.g., thienyl), or

OR’ (e.g., hydroxyl, alkoxy, cycloalkyloxy, cycloalkylalkoxy);
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di al kyl am no wherein each al kyl group has 1 to 6
carbon atons (e.g., diethylam no), C3-8-cycloal kyl,

W@eQ0siieto3s or comnbi nations thereof (e.g., C2H3, PABHSY005/015937

C3-6-al kynyl which is unsubstituted or substituted one
or nore tinmes by F, d, Br, I, CN, ORl6

nmonoal kyl am no having 1 to 6 carbon atons,

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

carbon ato di et hyl am , - 8- | gal kyl
S (R8) 3, w”ffaléépg cir Sorth it | BhOR heleor Ty Heleprgpyiony,
G3H3), ogﬁ()gg/fﬂ?étﬁ%\{d \Mﬁﬁhﬂﬁiwnﬁy&%kyéth&@ﬁ @N nitro, alkyl

substltut nore tines Br,
OR16, norhaainlgyll @rfi erobdraarpme (€12t éﬂa Qzéﬂsbéﬁloams%d alkyl having 1

di al kyl a 0 erein eac

car bon atT8 ca é’Pga.Qmsdﬁ%é%r’htbyfﬁLn?élO@kﬁﬁ gl%cyclt% lﬁbﬁ atoms (e.g.,
A | Hgtt ?51091%@5}3’1 n@tc'ldbrls/lt byiﬂmhty@e @ploawmlllq@rhqyydg 4 to 7
cycl obutyl, cycl opent | k h

i s unsubs¥rRomt Bé%mg %zﬁgé"cl‘?ﬁeﬂf et?‘}ﬁ/lc %‘%Eﬁ&?ﬁ?’ } kvl
portion ong;{r; W@mecérwpaom Eg, Cﬂydm%me{hyl ONdrédydtyl), NH,,

monoal kyl am fio having 1 to 6 carbon af ons,
di al kyl amheepalitytngne kexitg di Ky | 4 geshay [3Eunst (g8 emethylamino),

e Al I g S g coen

Ar, Het I'nati ons r sub tituted
in the aldyhs g1 dimethyhening, AD(eez. tpheeg) byHene or nore
times by F, 4, Br, I, CN, OR16 , nonoal kyl am no
having 1 to 6 carbon atons, dial kyl am no wherein each

al kyks sHOpParb8schindPeficay bon atoms (e.g.
di et hyl am no), C3 8-cycl-oal kyl, Ar, Het, or

conbi nations thereof (e.g., cyclopentylnethyl,
cyclopropMInethyI, etc.), Ar, or

C.¢-alkyl which is unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, OR16, monoalkylamino having 1 to 6 carbon atoms,
dialkylamino wherein each alkyl group has 1 to 6 carbon atoms (e.g.,
diethylamino), C;.s-cycloalkyl, Ar, Het, or combinations thereof (e.g.,
CHs, C;Hs, CFy), |

Cs.¢-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OK16, monoalkylamino having 1 to 6 carbon atoms,
dialkylamino wh.érein each alkyl group has 1 to 6 carbon atoms (e.g.,
diethylamino), Cjs-cycloalkyl, Ar, Het, or combinations . thereof (e.g.,
C,H;, C3Hs),

Cs.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, ORIG, monoalkylamino having 1 to 6 carbon atoms,

dialkylamino wherein each alkyl group has 1 to 6 carbon atoms (e.g.,
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Het; R8 is C -6-alkyl (e.g., CH3) ; Ry is H,
C -6-al kyl which is unsubstituted or substituted one

waeeoosnr®3by F, C, Br, |, CN, OR16 , NR6R7, SHCBR82005/015937

SOR6, C3.8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or

conbi nations thereof (e.g., CH3, C H5, CF3),C -

-al kenyl which is unsubstituted or substituted one or

nore by F, d, Br, I, CN, ORl6 , NR6R7 SH SR6, SORS6,

Q s-cycl oal kyI SOZR6 SO2NR6RY, @r '

conbi nat i BEEN IR g6 ygoalkdp SER )eses)Hetcer eoralikatiops thereof

V\,hl ch IS §u@ ¢ d or substituted one or nore by
ran 2%?\I g‘{ﬁ , NR6R7, SH, SR6, SORG,

C3 8 cycl oal kyI S2R6, SO2NR6R7, Ar, Het, or
conbi nat i gns there

combi nat | e Lt R 8 re T8 T s e imes by

one or MOFeCiBeY, loW, FORY moBbalk{lamfe, b 1, toNR@Rbon atoms,
SH, SR, unsubst it ut ed C3-8- cycl oaI yl, SO2R6

ORB
SO2NR6R7, Tajkylamino vherein gaghnalkylogroup s dofo Becaghon atoms (e.g.,
cycl opr opylehy EXELOD YL CISMgMO%mH’ét) or %x?aﬁnla c?rbs thereof (eg,

unsubstltuted or substi ute one’ or 'nore

C, Br, |cycBmrooRIGclobMRE RiclomHiy)SR6, SORG,
unsubstituted C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar,
Het, or conbi nations thereof (e g., cycl opentyl nethyl,

CyCI opr opgl. {J&iyhlkéhlkyl@lk@ll )whii , 150ﬁn§'d®§t1tul|8&oof Ssubktitated Y| in the
having 1 to rbon atons (

I ;\ e.g., CZHﬁ% 5
hal ogenat ©¢ %PW | PORUQA Rge 10t groxe é’é&‘%ohyafo Bs. & CN, OR
CF3), C_y ChnBAd AN arRY 1H3Ging 118 6/catPRBms, dialkylamino wherein each

alkyl group has 1 to 6 carbon atoms (e.g., diethylamino), C;.s-cycloalkyl,
Ar, Het, or combinations thereof, and/or substituted in the alkyl portion
one or more times by one or more times by F, Cl, Br, I, CN, ORlé,
- monoalkylamino having 1 to 6 carbon atoms, dialkylamino whereiﬁ each
alkyl group has 1 to 6 carbon atoms (e.g., diethylamino), Csg-cycloalkyl,
Ar, Het, or combinations thereof (e.g, cyclopentylmethyl,
cyclopropylmethyl, etc.),

Ar, of
Het;
Rl8 is C1-6-alk_yl (e.g., CH3);
R®  isH,
C,.¢-alkyl which ;'s unsubstituted or substituted one or more by F, Cl, Br, I,

CN, OR'®, NR°R, SH, SR®, SOR®, C,4-cycloalkyl, SO,R®, SO,NRR’
Ar, Het, or combinations thereof (e.g., CHs3, CoHs, CFs),

b
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atons (e.g., cyclopropyl, cyclobutyl, cyclopentyl), or
cycl oal kyl al kyl having 4 to 7 carbon atons (e.g.,

waeymsapess yl met hyl , cycl opropyl net hyl, etc.); PILUSD0OFA15937

al kyl having 1 to 4 carbon atons (which is
unsubstituted or substituted one or nore tines by
hal ogen, OR16 , C3- cycloal kyl, NR6R7, Ar, or Het),
cycl oal kyl having 3 to 7 carbon atons (which is
unsubstituted or substituted one or nore tines by
hal ogen, OR16, NR6R7, Ar, or Het), cycl oal kyl al kyl

having 4 g, leﬁﬁ‘yflmﬂcﬁﬁfmugﬁnﬁec?_@f:¥|?As991?erht %@@X&by F, Cl,

cycl opropyl et
CF , cycl Bpr épy@N, ORY, ommsHpMylsoRﬁ?lezgsycloalkyl SO,R®,

For 1o SoRiCoar s b RE R T e By T )

mhereln Formula I X represents a 5- nenbered
unsat ur at ed heterocycle in which the bond betmeen W2
and W8 i sCasaliomylevieng wnsabstineed popyhstinited oneppramensty F, CL,

a 5- 8- menper ¢d,\hehRrocygb chypiss urat e
parti al SJBsat?ur g\\?eg@\andN&hgr\é% {E#e hSZfﬁéfog C%C%ralkyl gSO2R’
may be br SO RyyAa Hiit\oakembinatidns|tereofde.gu i, HaQithy 1

to 3 carbon atons, and Fornula Xl represents a

5- 8- nenber ed, heterocycle whi ch is saturated,

ﬁartl al | stﬁt:yUlc&ﬂleyﬂ whith 1U8ﬁ@gkﬁtaﬁeﬂ@r St iWRRT Glerbr e times by
et erocyc ring ri i val ent

al kyl ene E’r pBﬁa{/n&]é P}ilo b%‘% §Bgrr§OR(%1u¥%lb®thj Cs.g-
N, NR13 g%ﬁoaﬁ@ sER %dR;fFR IQR% Heg'l&l%ombgatlﬁl ﬁ%&f (e.g.,

N, or
, CR14 or C)@Mmqpyl,\mclplgutpd,, cyclopentyl)

Cug-cycloalkylalkyl which is unsubstituted or substirﬁted one or more
times by F, Cl, Br, I, CN, OR'®, NR®°R’, SH, SR®, SOR®, unsubstituted
Cs.s-cycloalkyl, SO,R®, SO,NRCR’, Ar, Het, or combinations thereof (e.g.,
cyclopentylmethyl, cyclopropylmethyl, etc.),

Ar, or
Het;

R  isH, alkyl having 1 to 4 carbon atoms (e.g., CHj, Csz), halogenated alkyl
having 1 to 4 carbon atoms (e.g., CF3), cycloalkyl having 3 to 7 carbon
atoms (e.g., cyclopropyl, cyclobutyl, cyclopentyl), or cycloalkylalkyl
having 4 to 7 carbon atoms (e.g., cyclopentylmethyl, cyclopropylmethyl,
etc.);

R'"  is H, alkyl having 1 to 4 carbon atoms (which is unsubstituted or

substituted one or more times by halogen, ORI(’, Ci.s cycloalkyl, NR6R7,
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W2 and WB are each, independently, O S, N, NR13 , CH,
or CR1L, in which the bond between W2 and WB is a

waernghelobond and the bond between WB and W i spar/us2obs/e15937

bond, or the bond between W2 and WB is a doubl e bond

and the bond between WB and W is a single bond; W is

O S N or NRI3; V2is C CH GCOH or N R1I3is H,

C -6-al kyl which is unsubstituted or substituted one

or nore tines ,.a, Br, | ,

SR6, SORGA %Hsg ccweioélévk%vmgs’(ﬁ%?aﬂ%‘@z%%hﬁ?al is k‘b“‘m‘e‘i

or conbi r@tshgﬂﬁgtgtﬂgﬁ@gf ofe Bmes S BaloE@FOR'EFRRIR’, Ar, or Het),
I C

C3-6-al ken s unsubstituted or substituted one
or nore tqyn’eglkbyﬂkl-y t@umgaf} to|7 caion GBS | (e19R6RPopgHylmethyl,

SR6, 80?6 C3 8-
or conbi fAFBIE yﬁiklly?a?tc : g§%@ I—%‘g(@%)& HCFs, Biopropy!

C3-6-al ky@yﬂopMylgbhdnsl)unsubstitut ed or substituted one

or nore tinmes by F, d, Br, I, CN, OR16, NR6R7, SH,

SRG, 80?6 C3 8 cycl oal kyl , SO2R6, SO2NR6R7, Si (R8)3,

Ar, Wﬁﬂﬂh&ﬂfs shbs@ﬁlﬁ@ci oh€odmoreCGihts Ks3Fr,is selected
C3- 8- cyclo is unsubstituted or substituted

one or noﬁrtﬁnﬁpm&ia@)(ﬁl ad, Br, I, CN, OR16 , NR6R7,

SH, SR6, SOR6, unsubstituted C3.8- cycloal kyl, SO2R6,
S2NR6R7, Ar, Het, or conbinations thereof (e.g.,

cycloprop |, cyclobutyl L

cycl BEMYI S . Casi o-cycl oalkyl a\kyl which is © \_—q
unsWastl‘t ted or substitMted |\r/‘ethe cycl oal kyl p@gxtion

one orwfore tines by F, "TT CN, OR16 , NR§RY,

SH, SR6, SOR6, unsubstigtte CS 8-cycl oal kyl , SO2RE, T—
SO2NR6R7, Ar, Het, or conbinations thereof, and/ or

substi&%t ed in the al kyl po&)i on one or (XI)

wherein Formula IX represents é 5-membered, unsaturated heterocycle in which the bond
between W* and W* is a single bond and the, Formula X represents a 5-8-membered,
heterocycle which is saturated or partially saturated and wherein the heterocyclic ring
may be bridged by a divalent alkylene group having 1 to 3 carbon atoms, and Formula XI
represents a S-8-membered, heterocycle which is saturated, partially saturated, or
unsaturated and wherein the heterocyclic ring may be bridged by a divalent alkylene

group having 1 to 3 carbon atoms;
Q' vis 0, S, N, NR", or SO;
Q*  isCH,CR", CHRY 0,S, SOz, N, ot NR'3;
T is O or NRlO;

\A is0, S, SO, N, NR'3, CR", or CHR'%;
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nore tines by one or nore times by F, d, Br, I, CN,
OR16, NR6R7, SH, SR6, SOR6, C3-8-cycloal kyl (e.g.,

waeywbopest yl met hyl , cycl opropyl nethyl, etc.), BR2882005/015937

SO2NR6R7, Ar, Het, or conbinations thereof (e.g.,

cycl opentyl met hyl, cycl opropyl nethyl, etc.), SO2R6,
CONR6R7, CSNR6R7, COOR6, CSOR6, COR7, CSR7, Ar, or

Het; Ci-6-alkyl which is unsubstituted or substituted

one or nore tinmes by F, d, Br, I, CN, OR9, NR6R7, SH
SR6, WSORES Ne3- g- cycl oal kyl . SO2R6, SO2NR6R7, Ar, Het,

or conbi nations thereof (e.g., CH3, C2H5, CF3),

C2- 6-al kenyl which is unsubstituted onBSubstitUQed one

or ¥ entiWEsrebsacks, ind¥pendmily) O, GNN, OB, NReR7 CRSHn which the

SR6, S . 8-cygloal kyd . t,
o conbi P BROEhG A 1 o g SeigpT LR Bona Bl
C2- 6- al kywy hndWi*dha deutlasorals i thettedd betweat 3Y andt Wil isondouble
or nore tinmes by F, , Br, L, .OR9, NR6R7, SH,
SR6, smebmé@n@ﬁ?é;b@rlgé?%ﬁ?*} Wg@@%’“ ‘%@Rﬁéﬁ??‘zs (R8) 3,
Ar, Het, or conbinations thereof (e.g., C2H, C3H3), -
C3-s-cycl oal kyl mhicg is unsubstituted or substituted
one B nos®,SiNesr 8 °F, C, Br, |, CN, OR9, NR6R7, SH,
SR6, SOR6, unsubstituted C3-8-cycl oal kyl, SO2R6,
S2NR6R7, Ar, Het, or conbinations thereof (e.g.,

cycl wpr opglC, Cily ¢-OHUbYN; cycl opentyl),

. C4-io-cycloal kyl al kyl which is unsubstituted or

substituted in the cycl oal kyl portion one or nore
timegiby fgd, Br, |, CN, OR9, NR6R7, SH SR6, SORS,
unsubstituted C3-8-cycloal kyl, SO2R6, SO2NR6R7, Ar,
Het, or conbinations thereof, and/or substituted in

the alkyl CEsqng'l%iapﬁ uBEubIRRd or substituted one or more times by F, Cl,
Br, [ CN, OR'®, NR°R’, SH, SR, SOR®, Cjs-cycloalkyl, SO:;R’,
SO,NR°R, Ar, Het, or combinations thereof (e.g., CHs, CzHs, CF3),

C;.-alkenyl which is unsubstituted or substituted one or more times by F,
ClL, Br, I, CN, OR'®, NR°R, SH, SR®, SOR®, Cys-cycloalkyl, SO;R’,
SO,NRCR’, Ar, Het, or combinations thereof (e.g., C;Hs, C3Hs),

C;.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR'®, NR®R”, SH, SR®, SOR®, Cjs-cycloalkyl, SO:R®,
SO,NRR’, Si(R%)5, Ar, Het, or combinations thereof (e.g., C;H, C:Ha),

Cs.3-cycloalkyl which is unsubstituted or substituted one or more times by
F, CL Br, I, CN, OR', NR°R’, SH, SR®, SOR’, unsubstituted C.s-
cycloalkyl, SOzRé;_ SO,NRR’, Ar, Het, or combinatio'ns thereof (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl),

10
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times by one or nore tinmes by F, d, Br, I, CN, ORl6
NR6R7, SH, SR6, SOR6, C3.8-cycloal kyl, SO2R6,

WOEURBIREMIS Ar, Het, or conbinations thereof (erPQI/US2005/015937

cycl opentyl met hyl, cycl opropyl nethyl, etc.), hal ogen
(e.g., F, d, Br, I,), CN, N2, NR6R7, SR6, SOR6,

S2R6, S2NR6R7, NR6SO2R7, CONR6R7, CSNR6R7, COOR6,
NR6COR7, NR6CSR7, NR6CONR6R7 NR6CSNR6R7, NR6COOR?,
NR6CSOR7, OCONR6R7, OCSNR6R7, Ar, Het, or ORy

G . 6- al kyCounivelpalieialind ub’glcht ift é‘@swtl%ﬁﬁistoift tbstituisde in the
or nore t 67
oRG. SO?GW@O%H?{ H(:)(r:nooga rﬁl%'r m(lre tlgl\és b%ﬁ%G @'Rﬁ%?N %’; NR°R/,
or conmbi n&Hi 8R& SlQRerwﬁbS(tlethi C3 aﬁloammssozeﬁssomr{éw Ar, Het,

oﬁé gr alrgr82¥?m nlgtcl:cgg;it ere) Pr 311 s?%{'% > bStlkﬁg gon one or

SH SRe, Sﬁ%nm@bﬁoﬁysﬂ maiektyrhes @@F@ BSOBNB@RZR‘GANNN SH,
or cgnplnat d ons thereof C2H3, FB)

cz 6-al kyRj: $PRe rCsrsscye}ﬁélhbls&er&,u%h)pémymhxh exRlertoppmethyl,

nmore t F, 71 .
SR6, smﬁw?ja ggyz(}:{yclsg)éa T §r@%t %%ﬁ%’@ﬁﬁgs(ﬁ%#ﬁ?f (cg,
Ar, Het, @ychmntyilmqhylomlomr@ryboﬂhﬂeetg..),, C2H, C3H3),
C3.8-cyc|oa|ky| whi ch is unsubstituted or substituted
one or nore tines by F, d, Br, I, CN, OR16 , NR6R7,
SH, SR6, SORE’, CONRIBEIGINRB], @BORS, CITROH AR cs§02R6
SO2NR6R7, Ar, Het, or conbi nat i ons t her eof (e.qg.,
cycl opropyl, cyclobutyl, cycl opentyl), C4-
I O- cycloagkxﬁalkyl whi ch is unsubstituted or

substituted in the

Het;

R"Y  isH,

Ci¢-alkyl which is unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, OR’, NR°R’, SH, SR®, SOR®, Cis-cycloalkyl, SO,R®,
SO,NR°R’, Ar, Het, or combinations thereof (e.g., CHs, C;Hs, CF),

Ca.¢-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR’, NR°R’, SH, SRS, SOR®, Cjs-cycloalkyl, SO,RS,
SO,NR°R’, Ar, Het, or combinations thereof (e.g., C;H;, C3Hs),

Ca.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR’, NR°R’, SH, SR®, SORS, Cigs-cycloalkyl, SO;R®,

SO;NRR’, Si(R%s, Ar, Het, or combinations thereof (e.g., C;H, C3Hs),

Cs.g-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OR’, NR°R’, SH, SR® SOR’ unsubstituted C;.-

11
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cycl oal kyl portion one or nore tinmes by F, d, Br, I,
CN, OR16, NR6R7, SH, SR6, SOR6, unsubstituted

w@0084Acas oal kyl , SO2R6, SO2NR6R7, Ar, Het, OrpCT/US2005/015937

conbi nati ons thereof, and/or substituted in the alkyl
portion one or nore tinmes by one or nore tinmes by F,
ca, Br, I, CN, ORlI6 , NR6R7, SH, SR6, SOR6,
C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or

conbi nations thereof (e, qg...cycl opentyl nethyl,

cycl opr opyFlealikyly 1SO8¢ ¢ 39%‘“&631 BNy%eba%/rkWrB?éaW dhereef (2.
unsubsti t j gniepor nore tines by F,

a, Br, |&E%ﬁ[°8&?[ga?5dﬂgg%§?msj "SR6, SORS,

unsubstituted C3-8- cycloal kyl, SO2R6, SO2NR6R7, Ar,

Het, or conbinati thereqf .(e.g.: 0 :
cycl opent "6‘§¥‘§}?alﬁgglgélerw h(lgeh. dgm%ubsﬂwt&%r&r:m%@mgi% 6113 the
t hi 0, . CN, cydQRIkyNRGHIn oreRY mddRes BOERB, BEA2ERGRR’, NR°R, SH,

NR6SC2R7, "CONR6R7, CSNR6R7,. COOR6, N R7 R7,
NRB OONRGHIR NRBGSHIBRIUHKE EoEreiod ooy SOR o o Het, o

OCSNRER7, Atbifdebns erebRanBbP shisktitdtedGn-the alidyy bortibh ©he bf more
unsubstituted or substituted one or nore by F, G, Br 6
OB, NRERTs SH, SR,

|, CN, OHjmeslkosmye ¢ramprsctimestky B €hBioh @Y.

© SH, : , - 93 | Qal Ky ; ' coibinations
vt , or by narr oo P, 3B SQRE R, S Sfeoflina

C3- 8- cycl malebyle. gwitiyclbpénsylmathyh syéloprdpdmethys wbs), i t ut ed
one or nore times by F, d, Br, I, CN, OH al koxy
having 1 to 4 carbon atons, NR6R7, SH, SR6, '

halogen (e.g., F, Cl, Br, 1,),
CN, NO,, NRR7, SR, SOR®, SO,R®, SO,NR’R”, NR°SO;R’, chR6R7,
~ CSNRPR”, COOR?, NR°COR’, NR®CSR’, NR*CONR‘R’, NR°CSNR‘R’,
NR®COOR’, NR*CSOR’, OCONR’R’, OCSNR°R’,
Ar,
Het, or
ORQ;
R” s H,
C,-alkyl which is unsubstituted or substituted one or more times by F, Cl,

Br, I, CN, OR'S, NR°R’, SH, SR, SOR®, C;g-cycloalkyl, SO;R’,
. SO,NR°R’, Ar, Het, or combinations thereof (e.g., CHs, C;Hs, CF3),

12
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SOR6, unsubstituted C3.8-cycloal kyl, SO2R6, SO2NR6R7,
Ar, Het, or conbinations thereof (e.g., cyclopropyl,

weywbobwss/| , cycl opentyl), or C4-8-cycl oal kyl ab&yS2005/015937

whi ch is unsubstituted or substituted one or nore

times by F, d, Br, I, CN, OH, alkoxy having 1 to 4
carbon atons, NR6R7, SH, SR6, SOR6, unsubstituted
C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or

conbi nati ons .t hef e fo( ent th -

cycl oprop@qﬁrﬁ%]feﬁ‘y Wﬁ’é{‘s )l‘%u?éﬁ%s%a thpg 8 Emore times by F,
i ndependeptt Ipy, I1-I C;;ql lort ' hRRFRY SIHtQRﬂ SERHAT,. gadyensﬁlkyl SO;R,
(e.qg., hal ogenat ed alk I havi n &

car bon atw(%g g1, Hes-gy corplyjpations eroﬁé?vg n‘g gish

carbon atons (e.g., cyclopropyl, cyclobutyl,

cycl opentyl), or cycloalkylalkyl having 4 to 7 carbon
atons (e.Q,. 6,.al]z:yg;m;/l ohehtiy lmmmbstithted oy subsiiutedydng®er Mpre times by F,
etc.);R19 | r @r | arpu 6
cont ai ni ngh rt& gbloﬁ?%’ocﬁia on’i‘ﬁwﬁ? %s?ﬂ%’gﬁmﬁ(y bR
or subst lS@WR@)@&}%,marmettdrr@sﬁlbbmu@iskuéredfqvgn@zm CH,),

8 carbon atons oxy havi ng 1 to 8-carbon atons
hal ogen (F, d, Br, or |, preferably F or Cd), am no,

cyano, yd;{ gﬁ)sélo’awg} LhRn 141%599?{3@\@@ o ﬁjbgr)[thte? %}’1& Bgm%ret Pmes by

~ 8 carbon ogenat e

carbon atB®n€], Br, I, CN, OR'®, NR°R’, SH SRé SOR®, unsubstituted C3 g-
cycloalkyl, SOzR, SOzNR6~R , Ar; Het, or combinations thereof (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl), '

Ca.i0-cycloalkylalkyl which is unsubstituted or substituted 1n the
cycloalkyl portion one or more times by F, CI, Br, I, CN, ORIG, NR6R7,
SH, SR®, SOR®, unsubstituted C; -cycloalkyl, SO,R®, SO;NR'R’, Ar, Het,
or combinations thereof, and/or substituted in the alkyl portion one or
more times by one or more times by F, C'l, Br, I, CN, OR16, NR°R’, SH,
SR®, SOR®, Cy.s-cycloalkyl, SO,R®, SO,NR°R’, Ar, Het, or combinations
thereof (e.g., cyclopentylmethyl, cyclopropylmethyl, etc.),

- Csg-cycloalkyloxy whfch is unsubstituted or substituted one or more times
by F, CL Br, I, CN, OR'®, NR°R’, SH, SR®, SOR®, unsubstituted Cs.s-
cycloalkyl, SO,R®, SO,NR°R’, Ar, Het, or combinations thereof (e.g.,
cyclopropyloxy, cyclopentyloxy),

halogen (e.g., F; Cl, Br, 1),
oxo, thio, CN, NO,, NR®R”, SR®, SOR®, SO,R®, SO,NRR’, NR*SO,R’,

CONRR’, CSNR’R’, COOR®, NR®COR’, NR®CSR’, NR®CONR‘R’,
NRSCSNRCR’, NRCOOR’, NR°CSOR’, OCONR’R’, OCSNRR’,

13
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hydr oxyal kyl having 1 to 8 carbon atons, hydroxyal koxy
having 2 to 8 carbon atons, al kenyloxy having 3 to 8

wa@20050m03& ons, nonoal kyl am no having 1 to 8 car®DNS2005/015937

atons, dial kyl am no wherein the al kyl portions each
have 1 to 8 carbon atons, carboxy, al koxycarbonyl,

al kyl am nocar bonyl, acylam do (e.g., acetam do),

acyl oxy (e.g., acetoxy), alkylthio having 1 to 8
carbon atons, al kyl sul phinyl having 1 to 8 carbon
atons, al kyl sul phonyl having 1 to 8 carbon atons,

sul fo, suifonylam no, Het,cycloal kylam no wherein the
cycl oal kyl "group has 3 to 7 C atonms and is optionally
substituted by halogen (F, d, Br, or I, preferably F
or ), 3%%y&:having 1 to 8 carbon atons, hal ogenated
al kyl havinig'l to 8 carbon atons, al koxy having 1 to 4
carbon atons, ani no, nonoal kyl ami no wherein the al kyl
portion has, 1 to 8 carbon atons, dialkylam no wherein
t he alkylo%értions each have 1 to 8 carbon atons, COR
, CSR , cyano, hydroxyl, nitro, oxo, or thio,

R'® isH,

C,.¢-alkyl which is unsubstituted or substituted ong or more by F, Cl, Br, [,
CN, OH, alkoxy having 1 to 4 carbon atoms, NR6R7, SH, SR6, SORS, Cis-
cycloalkyl, SOzRé, SOzNR6R7, Ar, Het, or combinations thereof (e.g.,
CHs;, C;Hs, CF3),

Cs.g-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 Css-cycloalkyl, SO,R®, SO,NR’R’, Ar, Het, or
combinations thereof (e.g., cyclopropyl, cyclobutyl, cyclopentyl), or

Cas-cycloalkylalkyl which is unsubstituted or substituted one or more
times by F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR°R’,
SH, SR®, SOR®, unsubstituted C; s-cycloalkyl, SO,R®, SO,NR°R’, Ar, Het,
or combinations thereof (e.g., cyclopentylmethyl, cyclopropylmethyl,

etc.);

R'7 and R'® are each independently H, élkﬂ having 1 to 4 carbon atoms (e.g., CHs,
C,Hs), halogenated alkyl having 1 to 4 carbon atoms (e.g., CF3),
cycioalkyl having 3 to 7 carbon atoms (e.g., cyclopropyl, cyclobutyl,
cyclopentyl), or cycloalkylalkyl having 4 to 7 carbon atoms (e.g.,
cyclopentylmethyl, cyclopropylmethyl, etc.);

14
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aryl oxy wherein the aryl portion contains 6 to 10
carbon atons (e.g., phenyl, naphthyl, biphenyl) and is

wopiosaon@Bs y substituted by hal ogen (F, d, Br,POT/U$2005/015937

preferably F or d), alkyl having 1 to 8 carbon atons,
hal ogenat ed al kyl having 1 to 8 carbon atons, al koxy
having 1 to 4 carbon atons, am no, nonoal kyl am no
wherein the al kyl portion has 1 to 8 carbon atons,

di al k1¥| am no wherein the al kyl portions each have 1 to
8 catbon iaHow&ONSBIRI-&05R9, cyano, hydroxyl, nitro,
oxo, or thio, arylthio wherein the aryl portion '
contains 6 to 10 carbon atonms (e.g., phenyl, naphthyl,
bi phenyl )is amaryl srooptomaialngy teubsartontasanbyhiah isogerbstruted or
a, Br, or I, eferably .F of ), alkyl having 1 to 8
car bon at® Hﬁ‘,t”tgch’E?g‘gﬁ’é‘iré&nﬁf&yfl having 1 to 8 carbon
at oms, al koxy a\gyh&angl1 toB darbéi forms,at oms, ami no,

nonoal kyl am no wherein the al kyl portion has 1 to 8
carbon at ons, abioxy kgyiagd o8 GHEPR#MAMENe al kyl porti ons
each have 1t R cyano,

hydr oxyl , ni t?lggggl%ﬂ?@g’rﬂ% [ c’)?recycl }cl)glgal/a?)éxy wherein

t he cycl oal kylangmup has 3 to 7 C atons and i s
optionally substituted by halogen (F, d, Br, or I,
preferably F &*®), alkyl having 1 to 8 carbon atons,

hal ogenat ed aldioxhigaving 1 to 8 carbon atons, al koxy
having 1 to 4 carbon atons, am no, nonoal kyl am no

~wherein the al®¥® portion has 1 to 8 carbon atons,

di al kyl am no mﬁ)r%%d?ed@&gw‘iﬁé1@@8%1‘8815&%%!1 have 1 to

8 carbon atons, , cyano, hydroxyl, nitro,
oxo, or thio, helogemntdsi allsaxydwsingHdp SeRIbogaiRs: is a

e el SR b e ot
i m dazol yl, maiyboxiystketazialvitlg,2 1o\8rdacdonditaryd, , ’
alkenyloxy having 3 to 8 carbon atoms,
monoalkylamino having 1 to 8 carbon atoms,
dialkylamino wherein the alkyl portions each have 1 to 8 carbon
atoms,
carboxy,
.alkoxycarbonyl,
alkylaminocarbonyl,
acylamido (e.g., acetamido),
acyloxy (e.g., acetoxy),
alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atorms,
alkylsulphonyl having 1 to 8 carbon atoms,
sulfo,
sulfonylamino,

Het,
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nmof holinyl, thionorpholinyl), whichis fully
saturated, partially saturated or fully unsaturated,

whansngiossto 10 ring atons in which at | east 1P€T/0§005/015937

atomis a N, Oor S atom which is unsubstituted or
substituted one or nore tinmes by al kyl having 1 to 8
carbon atons, al koxy having 1 to 8 carbon atons,

hal ogen (F,.d, Br, or |, preferably F or ), am no,

cyano, hydroxyl, nitro, hal ogenated. al kyl having 1.t
8 carbon’ at onsyclpglkygeinr wieran R%%(S/ycf‘ﬂf‘yf%émi‘pt Sg 5 7€ atoms

car bon ata&[ﬁs 0 Y&{aﬂ%X%shWt%&W higgch gf‘? @, BarhanpRt@idy F or

hydr oxyal koxy having 2 to carbon atons, al kenyl oxy
havi ng 3 Glp Bkyaebing htofwarben ek atageraicchalfyhbaving § to 8

S carbon Sl A0 LR L0, poneamin
al koxy caryageth thealkyll gtidioear bong barbac yloam] dielkiamgng wherein
acetam dot e alkyl portions each have 1 to 8 carbon atoms, COR’, CSR’, cyano,
hydroxyl, nitro, oxo, or thio, ' A
aryloxy wherein the aryl portion contains 6 to 10 carbon atoms
(e.g., phenyl, naphthyl, biphenyl) and is optionally substituted by halogen
(F, Cl, Br, or I, preferably F or Cl), alkyl having 1 to 8 carbon atoms,
halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon
atoms, amino, monoalkylamino wherein fhe alkyl portion has 1 to 8
carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8
carbon atoms, COR’, CSR’, cyano, hydroxyl, nitro, oxo, or thio,
arylthio wherein the aryl portion contains 6 to 10 carbon atoms
(e.g., phenyl, naphthyl, biphenyl) and is optionally substituted by halogen
(F, Cl, Br, or I, preferably F or Cl), alkyl having 1 to 8 carbon atoms,
halogenated alkyl having 1 to 8 éarbon atoms, alkoxy having 1 to 4 carbon
atoms, amino, monoalkylamino wherein the alkyl portion has 1 to 8
carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8
carbon atoms, COR9, CSR9, cyano, hydroxyl, nitro, oxo, or thio,
- “cycloalkyloxy wherein the cycloalkyl group has 3 to 7 C atoms and
is optionally substituted by halogen (F, Cl, Br, or I, preferably F or Y,
alkyl having 1 to 8 carbon atoms, halogenated alkyl having 1 to & carbon
atoms, alkoxy having 1 to 4 carbon atoms, amino, monoalkylamino
wherein the alkyl pbrtion has 1 to 8 carbon atoms, dialkylamino wherein
the alkyl portions each have 1 to & carbon atoms, COR’, CSR9, cyano,
hydroxyl, nitro, oxo, or thio, or

combinations thereof; and
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acyl oxy (e.g., acetoxy), alkylthio having 1 to 8
carbon atons, al kyl sul phinyl having 1 to 8 carbon

wabmsa110a8 kyl sul phonyl having 1 to 8 carbon ateaEDS2005/015937

sul fo, oxo, sul fonyl am no, cycl oal kyl am no wherein the
cycl oal kyl group has 3 to 7 carbon atons and is
optionally substituted by halogen (F, d, Br, or I,
preferably F or ), alkyl having 1 to 8 carbon atons,

hal ogenat ed al kyl having 1 to car bon atong,, al koxy. . .
havﬁg@ 118 ¢ setglcndic 819Rs(C-% n'fg”H ﬁ!&ﬂ}ﬁ‘aﬂﬂgﬁ%}m‘%&) Yithieny,
wherein tag, ﬁ:ﬁi/dlylpoﬁﬂ 051, hﬁﬁldlzcnﬁ Bm6@lBAMaAS 9B pyrrolidinyl,

di al kyl am n erern t ti ons each have 1 to
8 carbon radzrphrﬂ;nycmgmotpﬁmnylhy@m is fiylbr eyated, (pagtiafly saturated

oxo, or thi cont.ai ni n 0
(e.g., ptPEApily U %‘Sﬁf‘tﬁ?ﬂ haVBlg to 31/? ?m é&lﬁgs%gg,th?%lngqu 1 ring
substi t utgshn by ahl 0gRrs afom, @lrhlcths umsnbdtitutpd ef sutabtuyedFone or
or ), alkyl having 1 to 8 carbon atons, hal ogenated

al kyl havhorg ie6§yg car bon at oms, al koxy having 1 to 4

carbon at ons, A ARingPRORLAYAAMAG Wher ein the al kyl
portion has 1 to 8 carbon.atons, dialkylamno wherein

t he al kyl portalllmxshe‘aoalha%éarhoﬂ goscar bon at ons,
OR9,  CSRY, )hgp §bn hy (({lrl oé(ry Efe‘f{r%%ﬁ%?Clﬁr thio,

aryl - al kyl ene enet

phenpr opyl ) Wrmmn the aryl portion cont ai ns 6 to 10
carbon atons and the al kyl ene portion contains 1 to 4
carbon atons &¥#9s unsubstituted or substituted one

or hydroxyl,
- nitro,

halogenated alkyl having 1 to 8 carbon atoms,
halogenéted alkoxy having 1 to 8 carbon atoms,
hydroxyalkyl having 1 to 8 carbon atoms,
hydroxyalkoxy having 2 to 8 carbon atoms,
alkenyloxy having 3 to 8 carbon atoms,
monoalkylamino having 1 to 8 carbon atoms,
dialkylamino wherein the alkyl portions each have 1 to 8 carbon
atoms, '
carboxy,
alkoxycarbonyl,
alkylaminocarbonyl,
acylamido (e.g., acetamido),
acyloxy (e.g., acefoxy),
alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms,
alkylsulphonyl having 1 to 8 carbon atoms,
sulfo,

0Xo0,

17



10

15

20

25

30

nmore tines by halogen (F, G, Br, or I, preferably F
or ), alkyl having 1 to 8 C atons, hal ogenated al kyl

wh2006mg038s t o 8 carbon atons, al koxy having 1 tBCHUS2005/015937

carbon atonms, am no, nonoal kyl anm no wherein the al kyl
portion has 1 to 8 carbon atons, dial kylam no wherein

the al kyl portions each have 1 to 8 carbon atons,

COR9, CSR9, cyano, hydroxyl, nitro, oxo, or thio,

aryl oxy wherein the aryl portion contains 6 to 10

catr bon Ialtorrs (selfepylangReny| | napht hyl, bi phenyl) and is’
optionally su , I
preferably F %S'&é% 1¥§1§g?rﬁyvﬂﬁg@?ﬁg c%ﬁoal 1%5?%8% gtt%rZscarbon
hal ogenatgsmaiddyib optioniatigsubstitited byaralngan &, 6sBr, &1 k@k%fefably F

\I;]\,ﬁ\e”r glgnltc;{éilwailvﬁ %g\gpgtl 3{)}% cg%)oi atdm%3 nl% %rléa# Z’c?"oﬁ%avmg 1to8

di al kyl ar@a%n%tﬁﬁsehlkoiﬁﬁav@ﬁé<yfo @&Hrbcbr@ﬂﬁmﬁaﬁhnd]atmoalky]@mmo
8 carbon atons, COR9, ano, hydro

0X0, oOr t\th@elaﬁlw %MV@W @}Sn fongc P91]1 a‘ﬁ)é%gt ?laﬁ(y amino wherein

cont ai ns e |
o phony) skl BoRBRPRILIEAORS, (o8 e R IR, CORpIIN e

'CI, Er otydroxyhméfeoadloy tlo,or C), al kyl having 1 to 8
carbon atons, Qal 0 ?%%tgogiglﬁylcarﬁgﬁ"at&nsl (é% ﬁ;h%ﬁylb%’é}phthyl

atons, al koxy % carpbonatons

monoal kyl RPhA)VWART & Bplidiallal dapbtitped t hyohalogen LFt @1,8Br or [,
carbon atons, dial kyl am no wher e| n the al kgl
each haveprifeﬁ?l)BF@érCBbﬁH‘a‘tl GREDE AR Slff&, ogenated alkyl

hydroxyl, ﬁr Pto Q%Qrboﬁratc;nli‘é QlkokY ‘Haﬂﬁé klyt'om(b’arbﬁ&ﬁﬁt%hﬁ amino,
t he cycl oa group has to 7 carbon atons and

opt i onal | mosedbigtaniing e\czihdygmhféhdél@ﬂ gartiorchas By to §r qubon atoms,
g{ g;:r abl %{ glggﬁélng %vg?re% t¥1ﬁ aﬂ&Y S}Qx%ofl te§<:h8ha Cla{obgjraarbon atoms,

avirn car on at ons,

al koxy ha@m@, dSR®pcyhn6 atydaxyRhors , oxanerribio,
nonoal kyl am no .
aryl-alkylene group (e.g., benzyl, phenethyl, phenpropyl) wherein
the aryl portion contains 6 to 10 carbon atoms and the alkylene portion
contains 1 to 4 carbon atoms. and is unsubstituted or substituted one or
more times by halogen (F, Cl, Br, or I, preferably F or Cl), alkyl having 1
to 8 C atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy -having
1 to 4 carbon atoms, amino, monoalkylamino wherein the alkyl portion
has 1 to 8 carbon atoms, dialkylamino wherein the alkyl portions each
"have 1 to 8 carbon atoms, COR’, CSR’, ‘cyano, hydroxyl, nitro, oxo, or

thio,

aryloxy wherein the aryl portion contains 6 to 10 carbon atoms
(e.g., phenyl, naphthyl, biphenyll) and is optionally substituted by halogen
(F, Cl, Br, or I; preferably F or Cl), alkyl having 1 to 8 carbon atoms,
halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon
atoms, amino, monoalkylamino wherein the alkyl portion has 1 to 8

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

carbon atoms, COR9, CSR9, cyano, hydroxyl, nitro, oxo, or thio,
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wherein the al kyl portion has 1 to 8 carbon atons,
di al kyl am no wherein the al kyl portions each have 1 to

w@2manbwss at ons, COR9, CSR9, cyano, hydroxyl, PCT/U82005/015937

oxo, or thio, heterocyclic group, which is fully
saturated, partially saturated or fully unsaturated,
having 5 to 10 ring atons in which at least 1 ring
atomis a N, Oor S atom which is unsubstituted or
substituted one or nore tinmes by halogen (F, d, Br

or |, preferabiryltto orhegiy ﬂlﬁaﬁrk/ylpoﬁmlwgtalnst@t% 19 gathon atoms
at ons, ogepated a

al koxy ha?\{/l grg], hinq nd lhhé/ gﬂn\ég{ag rar%d saorﬁ%ﬁg%f}pﬁgst%t@%y halogen
nonoal kyl (mmoBWrIepfeférhlﬁyaT ki Clpaliyl chmvihgsl tb & 'carBon atoms,

car bon atorrs d| Iam no er in the alk ort
each have 310338”8 lolb"l’f”"étlo torpeg }2395

hydr oxyl ,atGﬂnErS)fanX%on@El@llah&o Whe&%f"%é‘@tk'ypl%mon has 1 to 8
t hereof; and ‘pharmaceutically acceptable salts

t her eof . ¢achasr aipme dislkglamino wbwe@s eetkybportieas each have 1 to 8

invention e f

|-V, wheFt (rel%ml @@W?g%%ﬁ gt ef%lgg]chd group

(e.qg., fur yI dyhlo&lkyloxyﬂ@hdng&htthe Gnyylloalkb] gtuiupniyds, 3 to 7 carbon
benzyl praz 1 hi

Z? carbon

. met hyl i mi ?&gl}%px}c} 1s OB€$qab¥ s&@sﬂ%tedal?zﬁgl?%%pl(ﬁy@ Br, or I, preferably F

t hi onor phgy (tlmahlayl WIhE D td § CledfYo afomisy hatb SshateR ATyl Bdvidg 1 to 8
saturated or fully unsat ur at ed, havi ng 5to 10 ring

atoms in sabetatems, lalkexsy having hip Aewhen %toalwnn@,dﬁm@alkylanmo

oL SR MESHIEALSUL 6 1 SUIBACHIES 0B ypor

havi ng 1 the aﬂ(yd:@bhmlns &bdnBave 1 to 8 carbon atoms, COR’, CSR’, cyano
hydroxyl, nitro, oxo, or thio,

heterocyclic group, which is fully saturated, partially saturated or

fully unsaturated, having 5 to 10 ring atoms in which at least 1 ring atom

_is a N, O or S atom, which is unsubstituted or substituted one or more

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

carbon atoms, hélogenated alkyl having 1 to 8 carbon atoms, alkoxy

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

“portion has 1 to 8 carbon atoms, dialkylamino wherein the alkyl portions

each have 1 to 8 carbon atoms, COR9, CSR’, cyano, hydroxyl, nitro, oxo,

or thio, or combinations thereof; and
pharmaceutically acceptable salts thereof.

According to a further aspect of the invention, the compounds are selected from

Formulas I-VI, wherein

R is H, and
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hal ogen (F, d, Br, or |, preferably F or C), am no,
cyano, hydroxyl, nitro, hal ogenated al kyl having 1 to

w@2manbwss at ons, hal ogenat ed al koxy having 1 tBCBUS2005/015937

carbon atons, hydroxyal kyl having 1 to 8 carbon atons,
hydr oxyal koxy having 2 to 8 carbon atoms, al kenyl oxy
having 3 to 8 carbon atons, nonoal kyl am no having 1 to

8 carbon atons, dial kylam no wherein the al kyl

portions each have 1 to 8 carbon atoms, carboxy, -

al kohstc aribonyeteresyka grAUR0 S bWy, thigayl, a‘ﬁ‘F'g‘éift(l{‘%‘?yé’. bithienyl,

1to 8 carBpibiedy Wi ARkt pRUSKAQuE Do pYAdidiny.
car bon atmemholadykythstlopihotiyyl), veuenig fally sat@atedy pswtiplly saturated
LT, Uy AL AL €1l B YL 10 R s 1 ng
atom is a N, O or S atom, which is unsubstituted or substituted one or
more times by
alkyl having 1 to 8 carbon atoms,
alkoxy having 1 to 8 carbon atoms, .
halogen (F, Cl, Br, or I, breferably F or Cl),-
amino,
© cyano,
hydroxyl,
nitro,
halogenated alkyl having 1 to 8 carbon atomé,
halogenated alkoxy having 1 to 8 carbon atoms,
hydroxyalkyl having 1 to 8 carbon atoms,
hydroxyalkoxy having 2 to 8 carbon atoms,
alkenyloxy having 3 to 8 carbon atoms,
monoalkylaminb having 1 to 8 carbon atoms,
dialkylamiﬁo wherein the alkyl portions each have 1 to 8 carbon
atoms,
carboxy,
alkoxycarbonyl,
alkylaminocarbonyl,
acylamido (e.g., acetamido),
acyloxy (e.g., acetoxy),
alkylthio having 1 to 8 carbon atoms,
alkylsulphinyl having 1 to 8 carbon atoms,
alkylsulphonyl having 1 to 8 carbon atoms,
sulfo,

sulfonylamino,
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_alkoxy havi ng

atons and is optionally substituted by hal ogen (F, d
Br, or I, preferably F or ), alkyl having 1 to 8

w@a0osonodt ons, hal ogenated al kyl having 1 to 8PCEHUNDNS/015937

atons, al koxy having 1 to 4 carbon atons, am no,
nonoal kyl am no wherein the al kyl portion has 1 to 8
carbon atons, dial kylanm no wherein the al kyl portions
each have 1 to 8 carbon atons, COR9, CSR9, cyano,
hydroxyl, nitro, oxo, or thio, aryl containin

6.to_10
carbon at oms (c#clgalkylpmineyvherpiaphe lyeloallsylpgews, %ﬁs Aty 7 arbon

opt i onal |a¥0rEU§%1%t g,é& 0%91|1)E§{1b'§ﬁt'u%9%§, h%tgox‘?g: BrBr, 8f 1, breferably F

pr ef er abl’y car bon at ons,
hal ogenatgdlglakyl hindng hao 8 chboB atemsy balogenated, allgyl kayips 1to8

having 1 tq 4 carbon atons, nDnoaIk iy

wher ei n toa&og@@xps E)‘gP’EX wlrl'galstofp (Easb %rp%oﬁug (r)r%@oalkylarmno
di al kyl anj qecimmes ﬁkg'l ﬂdﬂtﬂ)rﬂhdﬁw top® Edrbe stofB Chiatkglagido therein
8 carbon atons,

cyano, hydroxyl
oxo, or tthe elkyhpytions R%FIhefr?ée dr Sup cpEoR ator%?eng%gt C3R?, cyano,
phenet hyl erein the aryl portion
contalns}gdﬁg§ggh§g¥%%ﬁmgi%ns and the al kyl ene portion
contains 1 to aylcambomngtns 1é>ndarb«sn s §¢-£4 mﬂlélwloﬂaphthyl
substitute or, nore.ti e r
or I, pret e&%ﬁyaqé Br OEfl")na %Isk‘y%{mh Qt% ﬂilggén g: CE'Br, or 1
at oms, haﬁr@ﬁ&'ﬁ? Bdr @Ulekyh amiing 1 ko t800a&)cmazrtbmm tafogeBated alkyl
4 carbon atons

monoal ky! heingol b reaban aifgsa ARGKY BBREE drioHagaron goms, amino,
car bon atlﬁ @ga%ﬁé( | A0 tﬁ‘@%ﬁ%&‘t’i@l ghd ¥ toP @I dakeURS atoms,

each have carbon at ons R9, cyano,
hydr oxyl , dlﬂﬂkvllammoowberemrtm ik p@ntlynma}ﬂhmﬁ él t9 & pasbon atoms,

aryl port{gRo ¢AbaL A%, fyhBxIntAl RR8, &4REP

aryl-alkylene group (e.g., benzyl, phenethyl, phenpropyl) wherein
the aryl portion contains 6 to 10 carbon atoms and the alkylene portion
contains 1 to 4 carbon atoms and is unsubstituted or substituted one or
more times by halogen-(F, Cl, Br, or I, preferably F or Cl), alkyl having 1
to 8 C atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy having
1 to 4 carbon atoms, amino, monoalkylamino wherein the alkyl portion
has 1 to 8 carbon atoms, dialkylamino wherein the alkyl portions each
have 1 to 8 carbon atoms, COR’, CSR’, cyano, hydroxyl, nitro, oxd, or
thio, '

aryloxy wherein the aryl portion contains 6 to 10 carbon atoms
(e. g.,.phenyl, naphthyl, bipheny!) and is optionally substituted by halogen
(F, Cl, Br, or>I, preferably F or Cl), alkyl having 1 to 8 carbon atoms,
halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon
atoms, amino, monoalkylamino wherein the alkyl portion has 1 to 8
carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8

carbon atoms, COR’, CSR®, cyano, hydroxyl, nitro, oxo, or thio,
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(e-g-, phenyl, naphthyl, biphenyl) and is optionally
substituted by halogen (F, d, Br, or |, preferably F

woeoosh)1o3al kyl having 1 to 8 carbon atons, hal pgEUSI088015937

al kyl having 1 to 8 carbon atons, al koxy having 1 to 4
carbon atons, am no, nonoal kyl am no wherein the alkyl
portion has 1 to 8 carbon atons, dial kylam no wherein

the al kyl portions each have 1 to 8 carbon atons,

COR9, CSR9, cyano, drox nitro, oxo,. or

thio,arylthio awh@wew#me srayyl pRSHOR GAntaigh Cafonk) garpep atoms

10 car bogagl’ gggn anPhth PBay) Jiﬂnbtolabfénal%s,@m'ayé& b)al‘ﬂzﬂogen

is optio ed by. "hal ogen ,
pr ef er abl(¥, 91 d3r G )L, prafekaply ﬁaﬂm @lg, aﬂkylohzenrtgal o Camrbﬂ@satoms

hal _ogenat a&(‘%{,adgﬁ\flg}/lg%é’ 1§ 8 BroGRaRAN ﬁ%g;gflg%ﬁl#gl%ﬁ carbon

havi ng 1 am no, Aonoa

wher ei n talftﬁmalafmho Pabhbdityliaiso lwhereid thardikyl pértoms,has 1 to 8
di al kyl am no wherein the al kyI ‘gortl ons each hav

8 car bon cattoRwtonTlk LRy B, s gV ORI lons,ﬁafﬁglave Pios
0xo0, or tdf b%n aﬁ%lgc @@Rkyéw cWﬁ@r R0ty &ited, Ch@RbKHlo,

group has arbon atons and is optional [y
substi t ut ed bycytiaiilbgleny (wiher@ thegeycleglkyl groppfhaf gptay 7Fcarbon

ﬁzﬂ odg)enat Ql;lx%fil VI n all 9@%&%%@21%&;&%{ Q{rgjl Br, o”( 8referablyF

having 1 dgr@l} an@r hmzﬁngalt 08¢ cabbmmommhub@ehytbdimmkhavmg 1to8
wherein the al kyl rtion has 1 to carbon .ato

di ol Kyl arferRoT RS RO HREE o ‘b%?r“f‘?no%ﬁ%m%&&ﬂ“%%’élbilk%’%mno

8 carbon PHLOE ’th% 1o ERROnasCly &N carbyl ﬁt@iﬁé' d1al’k|ytahﬁmo wherein
oxo, or thio, heterocyclic group, which is

sat ur at eche pb\qyt peittiops saphuirase ddtoo$ cRipPN yatqsRss aﬁQﬁ* atCeS& cyano,

havi ng 5 .t rin Olfl,n which at least 1 ring .
atomis éj %r xéﬁl 8%“0% OgEjb&nB[hV\hl ch is unsubstituted or

substit ut ed oretedscysiy grotlp I’KQBICID)YS ﬁél]lycng&matéd?,pa@la,llyBagurated or
or 1. pr effuel; %géa}élrateg rhawlng 51to 1%)yrmg oS 0¢h Whlcg a? least 1 ring atom
is a N, O or S atom, which is unsubstituted or substituted one or more

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

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

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

portion has 1 to 8 carbon atoms, dialkylamino wherein the alkyl portions

each have'l to 8 carbon atoms, COR9, CSR9, cyano, hydroxyl, nitro, oxo,

or thio, or combinatiohs thereof;
and pharmaceutically acceptable salts thereof.
According to a further aspect of the invention, the compounds of Formulas [-VI

are selected from Formulas I-V, wherein R is H, and R', R%, R* and R’ are each,

independently,
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carbon atons, hal ogenated al kyl having 1 to 8 carbon
atons, al koxy having 1 to 4 carbon atons, am no,

wonesalioys am no wherein the al kyl portion has BCT/OSB05/015937

carbon atons, dial kylam no wherein the al kyl portions
each have 1 to 8 carbon atons, COR9, CSR9, cyano,
hydroxyl, nitro, oxo, or thio, or conbinations

t hereof; and pharnaceutically acceptable salts

t her eof . ccog( Lng to a further aspect of the
i nventi on,-1fReY &?@o@ﬁb)swé‘fChF‘érW%gmﬁdWr sbatityted et more

from For mykas bl -FY.CLMBETIEER, Bl samax%%ladl 1P 8hs e,

R5 are each, inde en dént | ¥ - al
which is O&EUbSYRIRt 8H, SR sSORS, I(fmto@’dlo@]ﬂ(gl ﬁozﬁﬁrsozNRGW Ar,

times by Eletgk%ongomat E %\Iereo , al koxy having 1 to 4

carbon atons R6R7, SH, SR6, SORG6,
C3. 8-cycl oaI kyl, SO2R6, SO2NR6R7, Ar, Het, or

conbi nat i herg}&5 C2_6-al kenyl vvh| chis
unsubst i t éal vl snc i tuafl@atl%}lé?é % SubpsiFEed preey r@gxe fimes by F,
CI , Br lc1 ;" IQdJN &bHOébko!a \Ha%g Lt 44ca‘}1%rp VES OCH;),

C3- 8- cyc
S@R6 S@R&R’ﬁ}{ /SRG S@R, Grs- @X@mﬂl‘{')'éﬁ@ﬁ?sé ﬁ@eNR?R Ar Het, or

C2- 6- al ky nsubstltut ed or substitut ed one
or nore t%ebl}q%()%gtﬂe %I , I, CN, OH, alkoxy having 1
to 4 carbon atons (e.qg., OCH3) NR6R7, SH, SR6, SOR6,

C3. 8-cycl R6 SO2NR6R7, Si (R8)3, Ar, Het, or

al kyl, .S
conbi nat i 'H%éﬂé’f]é"’ ch igangubsiiuied or RyAstiifisconej o5 more times by F,

unsubst | tgt @L qQr cwttsﬂll &mtn%d h@¥1Rg qf tmf&rﬂdnﬁﬁémQV(e OCHj),
to 4 car bon ﬁé

: havi ng
o o OB, SHASES, SOR. Grtyoaeiks], SnBELSOMRIRAIS (R, Ar
Q g-cycl Oﬁ!atlf&l conBeiBns t‘ﬁ%M,% R7,

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

Ar, Het, or combinations thereof,

C4-1o-cyéloalky1alkyl which is unsubstituted or substituted . in the
cycloalkyl portion one or more times by F, Cl, Br, I, CN, OH, alkoxy

. having 1 to 4 carbon atoms (e.g, OCH;), NR°R’, SH, SR, SOR,
unsubstituted  Cyg-cycloalkyl, SO,R®, SO,NR’R’, Ar, Het, or
combinations thereof, and/or substituted in the alkyl portion one or more
times by one or more times by F, CL, Br, I, CN, OH, alkoxy having 1 to 4
carbon atoms (e.g, OCH3), NR°R’, SH, SR®, SOR®, C;js-cycloalkyl,
SO,R?, SO,NRPR’, Ar, Het, or combinations thereof (e.g.,
‘cyclopentylmeth.yl, cyclopropylmethyl, etc.),
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Ar, Het, or conbinations thereof, CMio-cycloal kyl al kyl
which i s unsubstituted or substituted in the

w@ymsoaloBsy/| portion one or nore tinmes by F, CPpCcBUS2005/015937

CN, OH, al koxy having 1 to 4 carbon atons (e.g.,

OCH3), NR6R7, SH, SR6, SOR6, unsubstituted
C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or A

combi nations thereof, and/or substituted in the al kyl
portion one or nmore tinmes by one or nore tinmes by F,

CI , Br Cs-enyclaikylenykiigh fsamsuhstinutedorsubsiittieshonst ameore times

7 C 0
SCes SSE%&Q@% R g iiime I o @R e ooy,
(e.g., cyNRB&erSWISRétS@R mmhmredmlgmtlbmkyl, ngR,SOZNR6R7,
etc | oal kyl o ich is unsubstituted or
substltutéﬂ%%%e &P“%ﬁ? &Fmﬂg§)by F, C, Br, I, CN, OH,
al koxy having 1 to 4 carbon atons (e.g., OCH3), NR6R7,
SH, SR6, SOR6, unsubstituted C3-8- cycloalkyl SO2R6,
SO2NR6R?, halpgeni@ e, Forl. Bsrii nat i ons t her eof, hal ogen
(e.g., F, O, Br, I,), CN, N2, NR6R7, SR6, SOR6,
SO2R6, SOZNRGR? NR6SCPR7, CONR6R7, CSNR6R7, COORS,
NRECOR?, SING SSR7NRRIRG SBNFEIR, SRBCSMRBRIR, MRESOGR? CONRYR’,

NR6 CSOR?, 7 i, b

hal ogen (Sggm' %@@%&ﬁ%ﬁﬁ g&SCgl Wﬁ% %}K&N}ﬁ}ﬂ
havi ng 1 NR°@OOR! hrfFGEORTROChHAIITgEratedrR& Kyl having 1

to 4 carbon atoms (e.g., CF3), cycloalkyl haV|ng 3to

7 carbon atons, cycloalkylalkyl having 4 to 7
Ar, :

Het, or
OR’;

R? is halogen (e:g. F, Cl, Br, I), OH, CN, nitro, alkyl having 1 to 4 carbon
| atoms, halogenated alkyl having 1 to 4 carbon atoms (e.g., CF3),
cycloalkyl having 3 to 7 carbon atoms, cycloalkylalkyl havmg 4 to 7
carbon atoms, alkoxy having 1- to 4 carbon atoms (e.g., - OCH3),
cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4 to 7
carbon atoms, halogenated alkoxy having I to 4 carbon atoms (e.g., OCF;.
OCHF), hydoxyalkyl having 1 to 4 carbon atoms, hydroxyalkoxy having

2‘to 4 carbon atoms, NH;, monoalkylamino having 1 to 4 carbon atoms, '
dialkylamino wherein each alkyl group independently has 1 to 4 carbon

atoms, Ar or Het;

R® and R’ are each independently

H,
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carbon atons, al koxy having 1 to 4 carbon atons (e.g.,
OCH ), cycl oal koxy having 3 to 7 carbon atons,

w@ymsoaloss/| al koxy having 4 to 7 carbon at ons, PCT/US2005/015937

hal ogenat ed al koxy having 1 to 4 carbon atons (e.qg.,
OCF3 OCHF ), hydoxyal kyl having 1 to 4 carbon atons,
hydr oxyal koxy having 2 to 4 carbon atons, NH2,
nonoal kyl ami no having 1 to 4 carbon atons,

di al kyl am no wherein each al kyl group independently
has 1 to 4 carbon atons, Ar or Het; R6 and R7 are each

i ndepend e@‘t-ﬁl'%k%l’r(gg[j FCP’H) KilicH & Shsubddthtrd \WRis@hktituBed one or more

unsubstitute bstituted one or nore tinmes by F, :
(CI . Br, Itim&Ny BHCL BrkbEN,HARL ploxy haying &de Boarbengwems (e.g.
e.g., OQQF .~ monoal kyl am Vi n : .
atons, di iﬂg)r éﬁ?rﬁ)glk\x}:ag}né? nr}l%g%ghha k)g/jl E%Pgnu%?cﬁgs‘s’)n?altk %1ammo

6 car bon ks ebéh Hkyl gdouptHay Il acbrajbon EBHms3 ey, cliaailiying), C;.

Ar, Het, or conbinatjons thereof, é?.6-alkenyl whi ch

is unsubgr%FUFBaLéP3§ﬁ%%%?¥§¥%ﬂw6% *SPhmore tines by

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

atoms (e.g., OCH3), nonoal kyl am no having 1 to 6

carbon atGnesalketiyhivkichasrimmybsiiteted phsubsdted) gag or glogg mes by F,

“has 1 to ﬁ%{/ :f,oaﬁt(ﬁﬁ%lf(&g? h%Viqui‘ gt vk ATHR) atoms f(e. g., OCHy),

C3-8-cycl oa onbi nati ons thereof,

C2- 6- al kymyhoahilahino Saving kst tadtordatams, stidkylaminoeghasere each
or nore tiymes by F, d, Br, I, CN,  OH,. al koxy having, 1l

to 4 car bk Y 9.6 C@ﬂ%ﬂt,"“‘ﬁéﬁ%‘afi}f&yi%“ﬁ??’ ?é‘?ﬂcgcdoalkyl’
1 to 6 cagpen: ) ef@bindtics Tl no wherein each al kyl

group has I to 6 carbon atoms (e.g., diethylan no),

C3-8-cycl oal kyl, Si(R8)3, Ar, Het, or conbinations
t her eof , Ca.¢-alkynyl which is unsubstituted or substituted one or more times by F,

Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHs),
- monoalkylamino having 1 to 6 carbon atoms, dialkylamino wherein each
alkyl group has 1 to 6 carbon atoms (e.g., diethylamino), Cs.s-cycloalkyl,

Si(Rs):;, Ar, Het, or combinations thereof,

Cs.s-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHj3),
“monoalkylamino héving 1 to 6 carbon atoms, dialkylamino wherein each
alkyl group has 1 to 6 carbon atoms (e.g., diethylamino), C;_g—cycloalkyl,

Si(R%)s, Ar, Het, or combinations thereof,

Cs.i0-cycloalkylalkyl which is unsubstituted or substituted in the
cycloalkyl portion one or more times by F, Cl, Br, I, CN, OH, alkoxy
having 1 to 4 carbon atoms (e.g., OCHj3), monoalkylamino having 1 to 6
carbon atoms, dialkylamino wherein each alkyl group has 1 to 6 carbon
atoms (e.g., diethylaminb), C;g-cycloalkyl, Si(R%s, Ar, Het, or

combinations thereof, and/or substituted in the alkyl portion one or more
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C3-8-cycl oal kyl which is unsubstituted or substituted
one or nore tines by F, d, Br, I, CN OH al koxy

wmanosngioist o 4 carbon atons (e.g., OCH3), PCT/US2005/015937

nonoal kyl am no having 1 to 6 carbon atons,

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

carbon atons (e.g., diethylam no), C3-8-cycl oal kyI

Si(R8)3, Ar, Het, or conbi nations ther eof ,

CA-i o-cycl, oal kyl al kyl which is unsubstit uted or

subst i t ut §81¢p Y ope ot yeredinesty Hdrlt Bod. 6Ne OB, alkoxphaving 1 to 4

times by ,

(175,57, Exoh ol e by o o BRI g oms,
ﬁagarl b;)g &ltadi«ymtr)rgﬂo gﬂtfﬂeydlmmgdnaMybgeiug l:aaaclh ﬁ]dgkskqakb@r aops (e.g.,
C3- 8- cycl ggﬁ}é’ ming; &%@')‘3?3&0' yL ﬁgt{% o‘¥‘ ot combinations thereof
t her eof Qeng:l[@y’cb@gﬂgﬂm&megfcloprdpg}gnajl}nygtc ortion one

or m)retlmas by one or nore tinmes by Br, I, CN,
OH, al koxy having 1 to 4 carbon atons (e g , OCH3)
nmonoal kyl agigpo havi ng 1 to 6 carbon atons,

di al kyl am no wherei n each al kyl group has 1 to 6
carbon atons (e.g., diethylamno), C3.8-cycloalkyl,

Si (R8) 3, ﬁ%- Het, or conbinations thereof (e -g-

>cycl open yf’met hyl , cycl opropyl nethyl, etc.), Ar, or
Het; Ci-6-alkyl (e.g., CH3) which is unsubstituted or
substytuted one or nore by F, d, Br, I, CN, OH

al koRy haVithg 1 to 4 carbon atons (e.g., OCH3), NR6R?,
SH, SR6, SOR6, C3.8-cycloal kyl, SO2R6, S2NR6R7, Ar,
Het, or conbi nations thereof, C3. 6- al kenyl which is
unsubst i t Gt-eakpr(eguEH;) whichds onebstitutes oe subgtifatedCing oBrmore by

ICiZHS) ,3%?))(}, &@ pr{g al}<o§(}9 hg'wﬁg r1bt((::)>n4 g&rgon at(omsg(e.g., OCHa),
NR6R7 SH, SR®, SOR®, Cs.s-cycloalkyl, SO,R®, SO,NR®R’, Ar, Het, or

combinations thereof,

Cs.¢-alkenyl which is unsubstituted or substituted one or more by F, Cl,

Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCHj), NR"’R™,

SH, SR”, SOR", Cig-cycloalkyl, SO,R", SO,NR”R", Ar, Het, or

combinations thereof, |

Ci¢-alkynyl which is unsubstituted or substitl‘lted one or more by F, Cl,
| Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCH,), NR6R7,

SH, SR® SOR®, Cig-cycloalkyl, SO,R®, SO,NR’R’, Ar, Het, or

combinations thereof,

Cs.s-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms (e.g., OCH3),
NR°R’, SH, SR, SOR®, unsubstituted Cs.g-cycloalkyl, SO,R®, SO,NR’R’,

Ar, Het, or combinations thereof,
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SH, SR13 , SOR13 , Ca-g-cycloal kyl, SC2R13 ,

SO2NR13R14 , Ar, Het, or conbinations thereof,
W@E3084ad0By nyl which is unsubstituted or substipCit/es2oosnels937

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

carbon atons (e.g., OCH3), NR6R7, SH, SR6, SOR6,

C3. 8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or

conbi nati ons thereof, C3.8-cycloal kyl which is

unsubstituted or substituted one or nore tinmes by F,

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

E:g 8 cycl oa% kwﬁ%%@mgﬁﬁﬁé%&&mlﬂ%f %Eﬂ,&ﬂﬁ&fi one or more

conbi nat i bmss bhét €bfBiCA- BN O, aidoky Ihabiny |1 wh4 cdrbérsatoms (e.g.,

ottt b, q@gﬁ"gﬁ&%ﬁ hw Py o Rreliabil, SO’

(e.g., mSB)NR?FR,GRZ,HeS,HI c%natmheréﬁfsUbS“tUt ed

Ca- s-cycl oal kyl , SO2R6, SO2NR6R7, Ar, Het, or

conbi nations thereof, Ar, or Het; and RL 1 is H, alkyl
having 1 hp # carbon atons (which is unsubstituted or
substituted one or nore times by hal ogen, OH al koxy
having 1 to 4 carbon atons, C - cycloalkyl, NR6R7, Ar,
or Het), cI o(gl kyl having 3 to 7 carbon atons (which
IS unsubs | d or substituted one or nore tines by
hal ogen, OH, al koxy havi ng 1 to 4 carbon atons, NR6R7,
Ar, Qr Het), Ar or According to a further aspect
of tRe i n¥eHt idda! }{aﬁ’é‘gcbn‘ﬁoﬂm“d’éboélr atoms| exhiely i rupsybstituted or

EZV g‘d'dasdeulbgtit{lte(_i|o\ﬁea<f<}dm¥re ﬁﬁgs @g ﬁa?@g%ﬁ BhE a‘?ltoxl}D)lhavﬁ?g 1to4
“carbon atoms, Cj_g cycloalkyl NR"’R7 Ar, or Het), cycloalkyl having 3 to
7 carbon atoms (which is unsubstituted or substituted one or more times
by halogen, OH, alkoxy having 1 to 4 carbon atoms, NR°R’, Ar, or Hev),

Ar or Het.

According to a further aspect of the invention, the compounds are selected from
Formulas I, I, IV and V, and at least one of R!, R?, R* and R’ is Ci¢-alkyl which is
substituted at least one time by OR‘G, Ca.¢-alkenyl which is substituted at least one time
by OR'S, Cas-alkynyl which is substituted at least one time by OR'®, Cg-g—cycloalkyf
which is substituted at least one time by OR'®, or C4_Aio-cycloalkylalky1 which is ‘
substituted at least one time by ORIG, and R'®is other than H or C,4-alkyl.

According to a further aspect of the iﬁvention, the compounds are selected from
Formula III, R’ is OR'®, and R'® is other than H, C,.-alkyl, halogenated Cj4-alkyl, Cs.-
cycloalkyl or C4.g-cycloalkylalkyl.

According to a further aspect of the invention, the compounds are selected from

Formulas I, II, IV and V and at least one of R® and R’ is C,.¢-alkyl which is substituted at
least one time by OR16, Cy.s-alkenyl which is substituted at least one time by OR16, Cos-
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substituted at |east one tinme by OR16, C2-6-al kenyl
which is substituted at | east one tine by ORL6 ,

wW@E20084 81083/ Nyl which is substituted at | east oneCt/US®OHY15937
OR16 , C3-8-cycloal kyl which is substituted at | east
one tinme by OR16, or C4-io-cycloal kylal kyl which is
substituted at |least one tinme by ORL6 , and R16 is
other than H or C -4-alkyl. According to a further

ﬁ? ect of the invention, the conpounds are selected '
PO IS SHstitutess of deasRime | timpdbRIBR s Cosapeloalkdnwhich is

sibstidhted er@zlskbﬁlle tuﬁ@t?@%m@“b 410~ cg@io%ﬁ&bdall% Fvgl}cthqy Gl KN at least

or C4-8-cycl oal k Accor her aspect

e tipkdyi erﬁnldoﬁﬁ lsdtbercham[i@undis4-ali@lsel ected from
Formulas I, Il, 1V and V and at | east one of R6 and R7
is d-6- aIkyI mhlch is substituted at | east one tine

by ORILGordirgto G iﬁhkafasbedt\ﬁ@fﬂﬁa 1h$er§ﬂéhsﬂ1btcﬂﬁ196urﬂfs k€a8dcted from
whi ch is substituted

- 6-al K
Fgfmylé%g‘il g‘%/{émfl Vn%ndcﬁ’ lm@e I¥ as Cg.g-@%l vhickys subitigediag least one

g
AOB) R RS 3eEbl FPry e 01 Gy tony

whlqkelsb@dbmtsd at ém@t mesmns byt ORI®, Chenydibadkyl Grhidh ad mbtsumred at

AR Ro) DR, bF ety ARt s s Bl g gisiSng tme by
QRia aatt R %msﬁtheoﬂﬂnIRBon 6, Lhlkyk: al kyl which is substituted

at least one tinme by ORL6, C2. -al kenyl which is
substituted at |east one tine by OR1I6 , C2-6-al kynyl

whi Cl&cb&dﬁgb&a'ﬁ&ﬂﬁ&@sﬁ&t beASin RGOk, d;H@ 5’1?‘: SREE are selected from
t e at I e

is substitu ast one

C3- 8-
fogn 7 CZ lgS\HéXuRa @y@u mmwlmlkxy Isulysitiiug évl attsieSmei Ulrh@bjed)Rw
C?"} c;’&@fl@% rgﬁb Xut%qﬁea et hmF %gs(%gl@t NIk hanher than H or

ccor
lev&mtlon t he conpounds are selected fron1fornu|a IV,
Zis NRL1, RL1is G.4-alkyl which is substituted at
| east one time by OR16 , or C3-7-cycloal kyl which is

subsptédddiag tata fm&t & 4fl 1R iBVenGRLOR 2afifl i ]
@ther thangH or 4a§?kyl Aécg?dln to a @% ILﬁ)bangChs
epewhichfs %q’ﬁ’éﬂfiW@ﬁ? PhporeRirpes by K Oabdng selectedirbmi Fogm@iae IX-

X1, can also be NHR® (e.g., R® is Cpg-alkyl), NR'"CO-R', NR'7SO,-Het, NR'7CO-O-
CH,-Ar, NR'"CONH-R', or NRYCONR'3-CH,-Ar. Thus, for example, R'? can be
selected from NHR® (e.g,, R® is Cpg-alkyl), NR'’CO-O-CHy-Ar, NR'7CONH-R', and -
NR'"CONR'"®-CH-Ar. In addition, R'? can be selected from NR'’CO-O-CHy-Ar,
NR'7CONH-RY, or NR'7CONR'-CH,-Ar. In these embodiments, R'” and R'® are each
independently H, alkyl having 1 to 4 carbon atoms (e. g., CHj, C;Hs), halogenated alkyl
having 1 to 4 carbon atoms (e.g., CF3), cycloalkyl having 3 to 7 carbon atoms (e.g.,
cyclopropyl, cyclobutyl, cyclopentyl), or cycloalkylalkyl having 4 to 7 carbon atoms
(e.g., cyclopentylmethyl, cyclopropylmethyl, etc.). Further, R' (in addition to being
unsubstituted or substituted C,¢-alkyl, Cys-alkenyl, C;¢-alkynyl, Cg-g-cycloalkyl, Cso10-
cycloalkylalkyl, halogen, CN, NO,, NR°R’, SR®, SOR®, SO;R®, SO,NR®R”, NR®SO,R’,
CONRR’, CSNR'R!, COOR®, NR®COR’, NR’CSR’, NR*CONR’R’, NRCCSNR‘R’,
NR°COOR’, NRCSOR’, OCONR‘R’, OCSNR®R’, Ar, Het, or OR?) can also be -COR !
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al koxy which is substituted one or nore times by F or
bei ng selected from Fornmulae | XXI , can al so be NHRS8

W@ 2009111088 is C2.6-al kyl), NRL7CO-R 0 , NRI 7SQRet#852005/015937

NR17CO OCH 2- Ar, NRL17CONH R10, or NR17CONR18- CH2- Ar.
Thus, for exanple, Rl12 can be selected from NHR3
(e.g., R8is C2-6-alkyl), NRL7CO O CH2-Ar,

NR17CONH R10 , and NRI 7CONR18- CH2-Ar. In addition, R12

be sel ect ed. f 700 NRL7 CONH- l
(eéﬁnﬁéﬁéﬁgﬂ%gem&w Ig%l'lzt(ﬁ 83 egaﬁﬁéﬂ APy RéﬁBIHR "(Cu.

r R'Han@bKR' hé BYadeotdande with th
6a§§/§€‘gneg§ d%aq{éa{eqag@sﬁ H’aSl, hal o%enat eg gl k)l/ll . e

ddfmi,tiqmguibhtdo 4 carbon atons (e.g., cycl oal kyl

SRl o AR T ?‘%‘19%5 oy ng 4

ﬂ&&oﬂen@ﬂm@ﬁo]amaﬁyumgo) llef—ymiachiemqakmam;de hydroformate,

'%Q@%%%?@’z‘? ﬁf% agkt?ﬁgﬁ‘f\s-&‘{e @EP@ rt%ylﬁﬁkgf(' ytion to

i A |, CA4. 1 0-
R

Ba@zﬁ[@ (lsemmwclo[ﬁ%smmi yl@j’wl:}?lH@WF@T}’U‘@mte
7. NR6CSR7, NR6CONR6R7, NR6CSNR6R7, NR6COORY?,
%, OCONRGR7, OCSNR6R7, Ar, Het, or OR9) can

B’e’tl( AD[30a, }Cm&iﬁmm;zele[ag% 2]ro0- IR Fayt Faindakgl- 5 (RINFEDRLe, 1
e.qg., - 0 .
Néé1(gwls>mppyle§5 RO R i ingd 2 éﬁaf}’SPY‘hng‘P%m‘ >
ylg&cﬁgﬁ%%%%xwd@ hEJl}@fondt@fl nitions include:

-Di azabi cycl 0[3.2.2]non-4 '
Nt[bdﬁyctlppxppylearb@nm béﬁgﬂgﬁlycglq[% %(ZJ,non 4-ylcarbonyl)-1H-indazol-5-

[.u n o] car bonyl } am no) - |
ylﬁ_ﬁycf'())g?o 5 gc%*l)o%rﬂfgg,xar ni de %y%ﬂr of or?r nat e,
NE{S((II ,34315)}:@2@@0@3/&lsz[oﬁ-32ylé>a]rbm1yl)4Lly41rcdazddeﬁnylﬂ WN-(3-

4-f | uorobenz [ (4- fluorobenzyl)am no] car bonyl
n}e syl ”F?ﬁq}%‘é B’Tr‘éa(té - car boxani de, Benzyl

NL'_@ . ﬁa%b&@@i@}pm Bh3-Acabaram- B yddaas onyN'<3-
i ndazol - 5- carbanmat e hydrof ornate, Benzyl
n{e@o@ybeazﬂmqaabu cycl o[ 3. 2. 2] non- 3-yl car bonyl ) -1

Mi?-(?qéﬁlgkab?cyﬂolf?ﬁ%mt flcarbonyl)-1H-indazol-5-yl]-1-methyl-1H-
imidazole-4-sulfonamide hydroformate,
N-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-5-yl]-1 methyl 1H-
imidazole-4-sulfonamide,
N-[3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-5-
yl]cyclomopanecafboxamide hydroformate,
N-[3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-5-
yllcyclopropanecarboxamide,
N-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-5-yl}-N'-(4-
fluorobenzyl)urea hydroformate,
N-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-5-yl]-N'-(4-

fluorobenzyl)urea,
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-[I - (Cycl opropyl carbonyl ) -3- (1, 4-di azabi cycl o[ 3. 2. 2] no
n- 4-yl carbonyl)-1 Hindazol -5-

wQ bdossclospr opanecar boxam de hydr of or mat e PCT/US2005/015937

-[1-(Cycl opropyl car bonyl ) -3- (I, 4-di azabi cycl o[ 3. 2. 2] no
n- 4-yl carbonyl)-1 -indazol -5-
yI j cycl opr opanecar boxam de,

A- (I ~-Di azabi cycl oP* non- S—yI car bonyO- |

H-|ndazol S-yll- " - methoxybenzyl
 NiGyclopemiyh¥ i Oy diszabisspoLyd é@ A ST AR AL

& boxybenzyl)urea, N -Di azabl cycl o non
h};hr?fgar to’ny -I'H i ndazol - S-yl J | -met hyl -1 Hi m dazol e-
NZC)&I,dpfeﬁnyBNi [’_Be(lh%ﬁdhlaza“omyn’mtkz 2]non-4-ylcarbonyl)-1H-indazol-5-yl]urea,

N&){ ﬁ)@%&tg} 51%(6l yﬁqoée%ﬁéw%g) béh]l)ﬂfa L O}y!i ?? t%l?az ¢1l¥]cjlom[3 2. 2]non-

4 NichRwohll) 4 rdinaZAR- C¥&be{atide Rdioformaty] car bonyl ) -1
H i ndazol -5- yljcycl opropanecar boxani de h n'ﬁt?
Nf¢>[c’31p(entyh5d.[(azﬁme@Wéar@pg)czeralHWao WP ééf‘ﬁ%ﬁ@@ﬂﬂk’ 2Jnon-
b d
4 :glc[agj%?%ﬁi}%ng%é%l cgézrpg{agﬂg@gfﬁgnozam cgr bonyl ) -
NHBi(hdaziatabioyylo] 3.7.¥inpd-4- ylcaxbwrryb)eﬁiymc)aacple%ylﬂwwélﬂwdat e,

#?Wéa%y%goalf;ab' Cyc' 0[3 2. 2] non- 4-yl car bonyl ) - |
M[BYOALISRZL: HIOFR2. z@bﬁmpemwyi)mﬁ{uaaw Sylpamaidineyic| of

2] non-4-yl carbonyl )-1 Hindazol - yI Jurea

: Cﬂﬁ?@i@@ﬂ nat e,

Bg\%ryi: t 09%2@@ ;11’\[1 d[e%al:(x ycfo'[ﬁiQQ%@)@-@W&L&B%I?IQLHMOFIS yl car

dazo J'urea,
yl-]@yluﬂnuqmemqwﬁ)ﬁnqtp (w?cl opent yl am no) car bonyl ] am no} - 3- (

. Beﬁzyl Fll enLyI lecjl %1a[zamcyc?4[§]9r} Jnon-4-ylcarbonyl)-1H-indazol-5-

yl]carbamate.

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

can also be substituted.

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

Alkynyl throughout means a straight-chain or branched-chain alkyl radical having
preferably 2 to 6 carbon atoms, unless otherwise indicated, wherein at least one CH,CH,
group is réplaced by C=C. Suitable alkynyl groups include ethynyl, propynyl, butynyl,
etc. The alkynyl group can also be substituted.
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4-yl carbonyl)-1 Hindazol e-|-carboxam de hydrof opnat e,
- Cycl opentyl -5-{[ (cycl opent yl am no) car bonyl ] am no} - 3- (

wo 20bsdi@mzabi cycl o-[ 3. 2. 2] non- 4-yl carbonyl ) - PCT/US2005/015937

| Hindazol e- 1-carboxam de, N-[3-(1,4-Di azabicyclo [3
.2 .2]non-4-yl carbonyl)- 1Hindazol -5-yl]pyrrolidine-
1- carboxam de hydroformate, N-[3-( 1, 4-Di azabicyclo[3
.2 .2]non-4-yl carbonyl)- 1Hindazol -5-yl]pyrrolidine-
1- carboxam de, Benzyl

Allroxpyeneaps atky{-O- 2relipaaaibihésiibe [atikyb pottios rirafeypblyabasonip 4 carbon

oo IS Ol s USRI TSl G OLIREE o BEOEN), ctrony,

pfopbkj',nd;a]m)be)@- 1yd>tjmca«ybemdt £&C- b&_td«yl _tmreoaﬂghuqutgrmpamsn also be

h in.or nched-chai n _al i phati.c hydrocarbon
sl PRGOS rias BRARY §oS oy SRR e oo i GRS by F
(Q heCws spdiguliegt ed. Sui tabl e al kyl groups include

net hyl , ethyl, propyl, .isopropyl, butyl, sec-butyl,
and tert- butyl The al kyl group can al so be

subs e f
SuPSELE) nfLCT XL RUghol) (BRIE Bushiah kel o
h6viu@r3b®n8 armos, atoms, elgéesstdnlmrwss e'ndmate@atsedgablmmpmalkyhgroups

e b ! SuiA bl e
g sy OB S tort B LD 1R Sy Oltsr A ot
geufs inflube spikopeithyl, Bicgtip[XANMhahtsD ab@bwdqsﬂzlm;bagh :
Al kynyl throughout neans a straight-chain or
branched- chai n al kyl radical having preferably 2 to 6
carb | r €
[ aast e e RS e ol SR 0 P kel £} B el
CaHa&knyj', lyyrdoerps, ammbud@nealhylnylhqo baopg rly ko, 4berrery lajoms, and/or
The. al be, substituted. Al koxy

ARyt Y e RN BB AL R RS B3 oy £ on

preferably has 1 to 4 carbon
Cycloalkylalkyl refers to cycloalkyl-alkyl radicals in which the cycloalkyl and
alkyl portions are in accordance with previous discussions. Suitable éxamples include

cyclopropylmethyl and cyclopentylmethyl.

Cycloalkyloxy refers to cycloalkyl-oxy radicals in which the cycloalkyl portion is

in accordance with previous discussions. Suitable examples include cyclopropyloxy and

. cyclopentyloxy.

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

acetoxy).
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atons, unless otherw se indicated. Suitable al koxy
groups include nethoxy, ethoxy, propoxy, isopropoxy,

WO smbuaiw3y, and sec-butoxy. The al koxy group ceOT/EE®05/015937
be substituted. For exanple, the al koxy group nmay be
substituted one or nore tinmes by F (e.g., OCF3, and
OCHF2) . Cycl oal kyl neans a cyclic, bicyclic or
tricyclic saturated hydrocarbon radical having 3 to 8
carbon atons, unless otherw se indicated. Suitable
cycl oal kyl groups include cycl opropyl, cyclobutyl’,

cycl | ,r..and _cycl I . i t.ahl | e .
oY B RIS oo ot
addbRMEde0[Wth2 the] petitus debeiptipas. oaBikiydblegepuples anclivde benzyl, 1-

bstituted by, f le, F,. O, . Cl. 4-al kyl
ooy PR By B R Resrar ek 1
to 4 carbon atons, and/or dialklyam no in which each

al kyl group has 1 to 4 carbon atons. CycloalK¥hgikxl
r ef eHetetogydigcgrowpskigferap lopturatechinagiadlyi sstufipd And [ully nsaturated

cloal kyl a I I ' ' r st ;
oGS X B PO 985, 48 I 2650 dgE ot 10 v
atoys | voipsrein yat Nelshyhe anchecyed etpeistiylamaih(l or Mmalﬂ@ﬂmbim the

refers to cycloal kyl -0 radicals in ich .
bGP SRR o0 e g T i i Y g 8. Suitable
S RUSSHIOPstialBH birailed BXEEP)cES drogisubieludy,Cbaptepydtobiyited to

and cycl opentyl oxy. Aryl, as a group or,_ substituent . ..
tq@@hyckefumnybstegahﬁ@hleaylg riefAR YEroP¥iaB Kk i'@lhgﬁtapyr?@?{e Pyrrplidinyl,

AL iy " A Ll fie. Suitabl
pl%arrlgiggl[rgidg:f}agfﬁ@& %Ee}r?gglguﬁll AFasHnyE AL afd TR uitable

di cated otherw se.” Suitable
heteiphryrgpogys inaimdeldert phempt limitgdt toy furgh cthishyghexyelyl, pyrazolyl,

.Substitute ryl .groups,include th ve- [ Y
T e Tt e
nfHIOSRIMy] @l Mthe 1iRY.Ar ORY¥s eRdokgl¥y of Biitable, heterocyclic groups, are 2-
met Ryl enedi oxy, ethﬁlenedloxy, %%1no, gbk I@gino, 3-thienvl
quingliiyH érﬁ-lﬁ.‘@’ZO(iﬁ??@fl,o Sﬂaqemg}i ’2—1?@139 S{‘Wé{]l’ Ko g}?/zo 9%‘8‘%;’, -thienyl,
2f3yd’f}ﬂ§)dro-%%lrlzofuranyl, 4-indoyl, 4-pyridyl, 3-quinolinyl, 4-quinolinyl, 1,4-
benzodioxan-6-yl, 3-indoyl, 2-pyrrolyl, benzopyran-6-yl, 5-indolyl, 1,5-benzoxepin-8-yl,
3-pyridyl, 6-coumarinyl, 5-benzofuranyl, 2-isoimidazol-4-yl, 3-pyrazolyl, 3-carbazolyl,
2-thiazolyl, 2-oxazolyl, 1-imidazolyl, and 2-imidazolyl.

Substituted heterocyclic groups refer to the heterocyclic groups described above,
which are substituted in one or more places by, for example, halogen, aryl, alkyl,
hydroxy, alkoxy, cyano, trifluoromethyl, nitro, oxo, amino, alkylamino, and

dialkylamino.

Radicals which are substituted one or more 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.
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al koxycar bonyl , al kyl t hi o, al kyl sul phi nyl,
al kyl sul phonyl, phenoxy, and acyl oxy (e.g.,

waemsoxyys Aryl al kyl refers to an aryl -al kyl raeiTak2005015937

whi ch the aryl and al kyl portions are in accordance

with the previous descriptions. Suitable exanples

i ncl ude benzyl, 1- phenethyl, 2-phenethyl, phenpropyl,
phenbutyl phenpentyl, and napt hyl met hyl. Heterocyclic
group %gr to saturated partially saturated and

fuI | y‘i @i Rgh ?reatSIéffCée&@P Y ePHGLESS corapouags aigsclegtah from

RImhRE EF M HQSp AN i foP&\%g@ nd@breXxtRadd 1 NI

at ons V\hereln at | east one e r|n atons is an N,

B(bt- %azab@mloE3r7e2]ema5+wnarhdmel)H\é(bmmpxybemgg?-aqm(s-
SO &R e hde A8 R Sl DR TR oSSim BPba

Mmhammu&mMWmcgmampﬁmkmmh&dg but are not linmted to
trahyd tetrah othleny
%’g]t ‘53’&%[’ 59@%]110%% }r%ﬁyFthOW%Phramﬂw-one and

lﬂiaﬁﬁidedﬂlmly ac&lpggreegghmgmoﬁor phol i nyl , oxoazoli nyl,
i soxazol in the |ike. Suitable heteroaryl gr oups

N dPibae!l- %rﬁ/ 4a11@ahlsycl4> 3% 2Jeeh-#-o/ldathoplyl)- ltthindmgol-5-amine and
p@%ﬁﬁ&éeM wallg)égc%ﬁ&é%lsa t§ tﬂ%rggtzgl yl, pyridyl, pyrl m di nyl ,

enzopyr an T|nyl |squ|noI|nyI,
M—@pmlﬁy(rl14dd1a§,db1@nld[111@]nbn—|4€ylcaﬂs<h$/l) B aitass-ghine and
@f i table Heteroc cI| groqps are 2- quinolinyl
SIERTS Y 8%ppta §S@ﬁﬂ H§PL 2- benzof uranyl,
2- benzot hi ophenyl, 3-thienyl,

2, 3-di hydr o- 5- benzofuranyl 4- i ndoyl , 4-pyridyl,
3- quif6PIdig to azf“ﬁﬁﬁf Agleptrafithe inyentiob dhzeuipoxads Be yelected from

[yl,

g éxf’%ﬁ’{ B o RMAOBMAAGE &t et Y
35(1b’€BZcUﬁblCYﬂfq[B g 221??%4)5’]@111?5&12}3} 64n@lhc;xyﬁ4fﬂ¥_h@i’r@2§ﬂl-orie alnd
-t hi azal yl,. 2-oxazol yl, 1-inidazolyl,
ﬁlglafe&mai&g%d&le?;?ble §Jt“'l};?‘ift ed heter gcycl ic gr oupsy

Sr@f4eDiazabit Reo[b. QQ%&W?I'C&%OQ}‘IP@'E%&E&&%&(@@ gnc%}{%}‘xﬁac eutlcally
whi ch are substituted in one or nore places by, for

agceRslcsalithiiesgbn, aryl, al kyl, hydroxy, alkoxy, cyano
6t(rl 'ibi&%ﬁ?@ﬁ“ﬂyb 2]d8nld- QcarBER)- f"@‘b‘%ﬁmtﬁa@fé A pr}larmaceutlcally

acceptab?ﬁa salts thereof

6-(1 ,4-D1azab1cyclo[3.2.2]ri0n—4-ylcarbonyl)-lH—indazole and pharmaceutically
acceptable salts thereof,

3-(1,4-Diazabicyclo(3 .2.2Jnon-4-ylcarbonyl)-6-methoxyquinolin-4(1H)-one and
pharmaceutically acceptable salts thereof,
3-(1,4-Diazabicyclo[3.2.2]noﬁ-4-ylcarbonyl)-7-methoxyquinolin-4(lH)-one - and
pharmaceutically acceptable salts thereof,
N,N, 1-Tributyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)- 1 H-indazol-5-amine and
pharmaceutically acceptable salts thereof, and
5-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1 H-indazole and pharmaceutically

acceptable salts thereof.

33



- 10

15

20

25

30

Radi cal s which are substituted one or nore tines
preferably have 1 to 3 substituents, especially 1 or 2

wenbstiitosent s of the exenplified substituents.PCT/US2005/015937

Hal ogenat ed radi cal s such as hal ogenated al kyls are
preferably fluorinated and include perhalo radicals
such as trifluoronethyl.According to a further aspect
of the invention the conpounds are selected from

formulas 1-VII1, except that the follow ng conpounds .
are Bxegcorderee with a further aspect of the invention, preferred R groups include

- ' tacy Glokh3..: n ApW car IN51( B2 RBLRS pl4
h%g%%lgﬂ%ao)%g?\({ ?é{’ﬁ), nifro TRNMRARM SRPODWRIRY M B2 T8RS, R
aneR Hpaytisn@®)/ | &) RO hodRbYrajitylaming ¢ - to R®, R'* and R'%), dialkylamino
( Ctbg%t g‘:aga -‘| ?éhte):gﬁ:vy '&e is%gagtt gtl?t%{e o%%utslti%uetléc{ %f{l, RZ, R* to R7, R9,

RV 28Ry RW,'I@][{"Q;(%\lﬁﬂmoaucﬁ-aﬂpmﬁ{'lbﬁéh)(R&-I(’fmt‘hRXyR‘-“ 4nd R"), -
&a

H-chronmen- 4-oneg and ,phar maceut i ly acceptable salts :
hydrexddR, to R, R and R™), alkoxy (R to R’, R™"and R""), halogenated alkoxy (R

§ pDi hutdyiby 3= - i i opucle] 34 AHs2hn 1yl car | -
t%r%?ﬂ‘ az)é)?qé%lgﬂlsﬁgﬂgﬁgiegﬁdr%géﬁ i ﬂéalqﬁ?/‘ﬂ{a c(:éé%f g@%’ o,
amidot phenlglreofrifluoromethoxy, methoxy, methansulfonamide, hydroxyl, etc.)

N-Butyl - 3- (1, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - I.
H i ndazol - 5- am ne and pharnaceutically acceptable

sal t ; hetRale whECORGHRE afRcBof thet ieéntRBPpEferld gbeps for the
i nvention the conpounds _are selected from fornmul as

. . | a .
hetergryqlic gsegpproft Frsmulanel’¥ dp | Yhilhgudso eiohys supsiituted thiazolyl,
PR . gt oo sl SR oxenal ot
subsHiudr iondaro Y ,aryeargh crupsidwtedppanylc alperidiayl ephsaibited piperdinyl,

salts. there . ) . )

Rl i SRl Ry iy o PRI iny o AR AR e P ypyiony

() a3-ahethy@N B-PiasNBYE Uthahyll 3 -adespla) €3-gahdod-2ther, Bokazol-2-

6-§IL4TD azabiggclo[3.2.2]non-4-y|carbongl)-llg-genzot

vhi hidmidageic-phar mebehl Poarry-2ae c SppetBylel SRt Prer B4y
_..L__' '.__ .1___ F L th: _

p%_e#&g Aflyllpgﬁgﬂ 118%2}{1, yProfdif ﬁﬂp;ﬁ YhEREBPWbNdih-1-v1, 1,3 thlazczl

ndaazol ceutl ca

- 2-ylamino, etc.).

In accordance with a further aspect of the invention, R in Formulas I and VI is

preferably H.

In accordance with a further aspect of the invention, B in Formulas II and VI is

preferably C=0. In Formula V, B is preferably CH; or C=0.

In accordance with a further aspect of the invention, Z in Formulas IV and V is '

preferably O or NH.

In accordance with a further aspect of the invention, Y in Formula II is preferably
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accept abl e salts thereof,
3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl car bonyl ) - 6- net hoxyq

waizovehin3glt(l H)-one and pharnaceutical |y accepp@biig2005/015937

salts thereof,

3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl car bonyl ) - 7- met hoxyq
uinolin-4(1//)-one and pharnmaceutically acceptable
salts thereof,

N, N, I-Trlbutyl 3- (I, 4-diazabi cycl o[ 3. 2. 2] non-4-y| car bg
nyl ) 10 aqcprdanes oith_ & et sasBeqihetr sc BlYeno, |the subscript
7 ﬁ Ie salts thereof, and

8% Di azabi cycl o[ 3. 2. 2]non-4-y|carbony|)-|
H-|ndazole and pharnaceutically acceptable salts

| et iR EEE I Bctirds SnBe 4l P St TER ohyeRbel dh” o of
HPmulRTX 266k 42319), thiaZvilflf Qn(eﬁﬂllthﬁzcﬂﬂ airl 8-naottel 1tRk291y1.

NR6R7 (RlL R2, R4, R5, R14 and R15), amino (Rl to R5,

R14 and R15), alkylan1no (Rl to R5, R14 and R15),

di al kyla08:8hcE Rlitd @ fﬁﬁher%ﬂec@% tﬁéﬁﬁvenﬂbﬁnﬂ&fe%&l Q21 'g%lups of

unsubstituted or substituted
FprmaladXRa® teaalnmqpyram\mtxdﬂ%lmpysamch theqomeaﬁgﬂqglr Ba groups of

ula% 1@@ e -a q{lgyiy ? hfhn% € -1s l@? nndazoR%in 2-one. A

fhﬂlh@@ed‘fa’r&rk‘élgimpys ﬁﬂasgememkof;a,zés@ndnﬁmj& aatl OCHF,.

al kyl sufl onam de (R1, R2, R4, R5, R14 and R15) (e.g.,
bromo, nitro, am no, phenylurea trifluoromethoxy,

met hex Yaccd¥@ideansit] f FAREr0Rpedd WA RX YhvenBSE - prefefted R? groups are
accordance with a further aspect of the invention, .

QRS 81GTedetoupis dpoepyltetherst erbdeyetdprepygr oups of

Formulas I X to Xl include thiazolyl, subst i t ut ed

t hi azol yl, thiazol yl ani no, substltuted t hi azol yl am no,

oxaz dh ydcprc&uhrSMtIﬁ afethepaspzalof the ihvandaz @ yik preferably OCHs.
substituted i mdazolyl, pyranyl, substituted pyranyl,

pi peri di nyl, substituted'piperidinyl pyrrol ydi nyl,

substih taéﬂo@cﬂm@é’ it ay iRt aspddy bf Q{e)’lﬁ{/éh‘x'xloﬁxt‘he @Bfhpounds of Formula
substituted pyrrolydi nyl oxy (e.g.,

VH_apepRyfPued. 3- t hi azol - 2-yl, 4-methyl -1, 3-thi azol - 2-yl,

|, 3-thiazol-2-yl, I, 3- oxazol-2- yl, |,3-imdazol -2-yl,
5-nethy|-|,3-oxazol-2-yl, 4- met hyl -1, 3- oxazol - 2-yl ,

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

m" is

compounds are selected from: 4
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1 ,3-thiazol-2;yl)-lH-indazole
hydroformate,
3~(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1 H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(trifluoromethoxy)-1H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(trifluoromethoxy)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-0xazol-2-yl)-1H-indazole
hydroformate,
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pi peridin-4-yl, pyrrolidin-3-yl, pyrrolidin-3-yloxy,
3- hydroxypyrrolidin-l-yl, 1,3-thiazol- 2-ylam no,
we@ems)110887 accordance with a further aspect ofP¢1©S2005/015937

invention, Rin Formulas | and VI is preferably H 1In
accordance with a further aspect of the invention, B

in Formulas Il and VI is preferably C=O. In Fornmula V,
Bis preferably CH2 or C=O. In accordance with a

further aspect of the invention, Z-in Fornulas IV and

3y ADiprablaclabl 9 2noord- Nparbeny e b? wamob 2uilk Handaeicher

1 _of j t j bl bl
SRS AN B Aty TOE B | sl Y
hiydrefomtnaten, .t he subscript "ni' is preferably 2. In

TR N A ST

3tnsaz@babioyc {ITE._Q!ﬂbhtﬁ}hj}l@%@éﬂ/yﬁ)ﬁ%%eﬁry@ﬁh&ﬁafzbli-aﬁ)ll_ﬂ-indazole
I'n accordance with a further aspect of the invention,
hpdrefosmaed R12 groups of Fornula X are tetrahydropyran

j r -
L b b L
331 j4sDipraipypicio] 2 dhwot4-gdearbOrybne-(S-methyt-l Pethiagele?-gh) rléfindazole

2 gr oup i s hal ogenat ed al koxy, especially OCF3 and
h Ma{e, accordance with a further aspect of the -
3L(MMEDak M yc R B eTHoad:- HRars0UPs-(RaRHICH3 - th(ehi32 - yBiibindazole,

cycl opropyl net hoxy, and cyclopropyl. In accordance

30 GHD ARG 2 UPRckY G OP NG pdHpiostF o) g indazole
ly OCH3. In accordance with a further aspect

hgéﬁﬁﬁgéghvention, t he conpounds of Fornula VI are

3l grDerabecycloft 2 3hinAgyltaben i u6 4 indluororetwusint | Hriadagele,
3R UL AR RT3 2 0yt n - L BN B 2B et y-1,2-benzisothiazole
vhydroformate, ' :

3-(1 ;4—Diazabicyclo[3.2.2]non-4—ylcarbonyl)-é-methoxy— 1,2-benzisothiazole,
4-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1 H-indazole hydroformate, and
4-(1,4—Diazabicyclo[3.2.2]noﬁ-4-y1carbonyl)-1H—indazole; and

pharmaceutically acceptable salts thereof.

According to a further compound and/or method aspect of the invention, the
compounds are-selected from:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)- 1,2 -benzisothiazole,
3-(1,4-Diazabicyclo{3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1H-indazole
hydroformate,

| 3-(1 ;4-Diazabicyclo[3 .2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1H4-indazole,
3-(1,4-Diazabicyclo[3.2.2non-4-ylcarbonyl)-5-(trifluoromethoxy)-1/H-indazole
hydroforrpate,

3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(trifluoromethoxy)-1H-indazole,
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conmpounds are selected from

3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl carbonyl ) -1, 2-benzi s
wordhsaroBe hydr of or mat e, PCT/US2005/015937

3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl ) -1, 2- benzi s

ot hi azol e,

3- (1, 4-Di azabi cyel o[ 3. 2. 2] non-4-yl carbonyl )-5- (I, 3-thi

azoI 2-yl)-1 Hindazol e hydrof ornat e,

3-(l,4-D azabi c cI0322non4%/Icarbon){2 3-thi
33@,6fDlgza)bFC)ycl|o[3r2 g}qxgg-ﬁoyl@arbonyl) 6-(1,3-oxazol-2-yl)- Hein azole

azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 5- (trlfluo
?dr@f tn?]iat@' H i ndazol e - hydr of or nat e,

331 GLDw,delcazlab”i 2 9mbof4ayl@arjayd)rs-4i- Sﬁbsalobawy)l- VHBadarelef | uo

3é?,Ffﬂlaz%?@glzlaﬁ*%?%paéﬁvl@awané Y3 RS- oxca
-1 H
ﬁ&gfogr%t%)nate BIE aZoDleazabl cyclo[3.2.2 4-yl car bony_

34( 4@1ezpabgz_ygl;ag3123 ]ngnﬁmlcqrbqq.y,l)r@élz fdazol- -yl) 1H-indazole,

| .
33%% Dé ﬂ?%@?ﬂﬁf&gaz é{lgarﬁnlrg@n? §I WeG g{ﬁ,@[}){ 6187 {1 +137-inBhzole
hgdrpforsatey azabi cycl of 3. 2. 2] non- 4-yl car bonyl )-6- (I, 3-thi
SR el o 05 Do oA LBty P Bl Ardrigh indpeote
3, (34Hlﬁb@ab9:|ycl3g 1 ) nbitdiNelagalyd- myadmethr-mattai,azo1-z-y1)-1H-indazole

4- Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- (4- et hy
hYdTP fogmetRj azol - 2-yl)-|. H-i ndazol e,

3 %1 &'Dézaﬁ!ﬁéﬁfj ﬁ}}ﬁbgﬂ@y@aﬂ?dﬁgﬂ F‘S‘ ﬁﬁ%&@r P@f{){ a}c%IGZ {15-17RBYzo0le,

I azo e hydrof or mat e
3-:{1 (1+D142a[bmzlaﬁ Z:S,’/Jmloo{48y1<2ar12qm/@rﬁ @rlﬂu@‘arrbdqu}'))ll@44®2®m hy
hdr ghl azol -2-yl)-1 Hindazole,
)édﬁ R % azabi cycl of 3 2.2] non-4-yl carbonyl )-6-(trifluo
34(opediasityclo] 3-8 2 mdadofearbyri)od- lelﬁadhemethoxy) -1H-indazole,

3 Kb%&lh@%@ggbﬁ }%gg%oylgrbgny?) 6-me og:q?-rl 2- n%zxsot?xxa(zglial fluo
hydroformate,

3-(1 ,4-Diazabicyclo[3 .2.2]non-4-ylcarbonyl)-6-methoxy-1,2-benzisothiazole,
4-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazole hydroformate, and
4-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1 H-indazole; and

- pharmaceutically acceptable salts thereof.

According to a further compound and/or method aspect of the invention, the
compounds are selected from:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-4H-chromen-4-one hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-4H-chromen-4-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(3 ,6—aihydro—2H-pyran-4-yl)- 1H-indazole
hydroformate, and
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(3,6-dihydro-2 H-pyran-4-yl)-1 H-
indazole; and |

pharmaceutically acceptable salts thereof.
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3- (1, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- net hoxy-

|, 2-benzi sot hi azol e hydroformate, | -Di azabicyclo .
waznsAylosar bony - - nethoxy-|”-benzi sot hi azol e, PCT/US2005/015937
4- (1, 44Mazabi cycl o[ 3. 2. 2] non- 4-yl carbonyl )-1 -indazol e

hydr of or mat e, and o
4- (1, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl )-1i/-indazo

| e; and pharmaceutically acceptable salts thereof.
According to a further conmpound and/or nethod aspect

of the invention, the conpounds are selected from

3- (1 Aecbhazal) Gyehil: JecforpLfif ndro R ACRpkdr dp e DF0AS, the
ot hi azol e hydr of ornmat e _
cemplountls Brexseidstedyfano[ 3. 2, 2] non- 4-yl carbonyl ) -1, 2-benzi s

B lofp tnosy s s PR 2-SrEiap HoRly Dy S s, ¢
3a(2104 Dih—zyﬂ@ydlo[B'lQlZ]tl@k&xl@b/l%aﬂbyﬁly‘lpﬂ Qtﬁm&@oxazole

i% y 322]non4%lca nyl)-5- (1, 3-thi
é@o‘{'D?Z@qulSXC? 3% }-glcarbonyl)-5-(1,3-thiazol- 2 yl) lH-m azole

- hdidchidri@¥ azabi cycl of 3. 2. 2] non- 4-yl carbonyl ) -5-(trifluo

ronet hoxy) -1 Hi ndazol e hydrof or mat e,

314 Dm@%&tﬁa 2ydnoprBylgarbpmadns 41 Jitbiarddayl)-) Hsinddzolef | uo
HATRRNIIe) 2 2oy PRy S AR s b ol

hyé@rofdrmBtepxazol - 2-yl ) -1 H-i ndazol e hydr of or mat e,

- -Di b
32(31 [’9%%‘9}10?‘1% ?éﬁy?%ﬁsggargény) 3- (3 gld(l:}?yrdrooZ pyran-fs-yl') llﬁxa

1lajag(l,1e4 Di azabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-6-(1, 3-thi
-1 Hindazol e hydrof or nat e,

3il ("TDIAZ%HI%’EW gy troaf43yloarbdnybns-45-weter-b Srtjalayele2-1)- 18- indazole
)-| Hindazol e,

g&gr t)[é)| azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- (4- met hy
3t J4 B}ata”bﬂca/szB 22top-4kyledrbatgz)od -€5-hgchybf OrtiRES,2-y1)-1 H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5 ~(tetrahydro-2 H-pyran-4-yl)-1H-indazole
hydroformate, ‘
3-(1,4-Diazabicyclo[3.2.2]non-4—ylcarbony1)-5-(tetrahydro-2H—pyran—4-yl)—IH-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(ethoxy)-1,2-benzisothiazole
hydroformate,
3-(1,4-Diazabicyclo[3 .2.2]non—4-y1carbonyl)-G—(ethoxy)-1 ,2-benzisothiazole,
3-( 1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(tetrahydro-2 H-pyran-4-yl)-1 H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non- 4 ylcarbonyl)-6-(tetrahydro-2 H-pyran-4-yl)- lH-mdazole
3-(1,4- D1azablcyclo[3 2.2]non-4-ylcarbonyl)-6-(trifluoromethoxy)-1,2-benzisothiazole
hydroformate,
3-(1,4-Diazabicyclo(3 .2.2]non-4-ylcarbonyl)-6—(triﬂuorometh§xy)- 1,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-7-(methoxy)-1,2-bénzisothiazole
hydroformate, |
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-7-(methox y)-1 ,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non—4-y1—methy])—5-(methoxy)-4H—chromen-4-one,
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3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl carbonyl ) - 6- (4- net hy
[ -1,3-thiazol-2-yl)-1 HIindazol e,

W@2(05/14t0B% azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6PCBUSBHY15937
| -1,3-thiazol-2-yl)-1 -indazol e hydroformate,
3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl car bonyl ) - 6- (5- net hy
1 -1,3-thiazol-2-yl)-I Hindazole,
3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-6-(trifluo
r omet hox: y)-|1 Hindazol e hydrof ormate

3-G.4 Dmalv)m%@[&%%mlbf 3l- gleél]yﬁcﬁw(metwwﬁ%ﬂw'}w%“(w i fluo

y)-I H i ndazol e,
h%ﬁ%ﬁaéh%xazabicyclo[3.2.2]non-4-y|carbonyl)-6-nethoxy-
3- {l,,QDMIEibﬁc[bd)[Bi2a24n)d>re44yyd1et}fyl‘)r67ﬁn@h0xy) -4H-chromen-4-one,

3- f'l é%ﬁ@f:géaﬁ Zaégc%)tg -31 rznet%'JyBO’1 (methxy? 4910{:’%01}1%-4 %%% hoxy-
éﬁ dp%ai}hﬁ@tﬁm yicial- &az”ab&]yal@m 42 o AL P10 YbDy - 1,2-

ol e hy fof ormate, and
benzigothivz@p.azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - |
] : I 2Bl ensidbthiizol
APPSR %3%‘??%@? DA R
hydsgfeetatgf the invention, the conpounds are sel ected

o-CySlBpmputa £ ipbiorehaAleny - HsPBORY AT LRI BRI . o
3- gle 4- My HaBik 9E16[B1222 Inon-4-ylcarbonyl)-5-(4-methyl-1,3-thiazol-2-yl)-1H-indazole
4- Di azabi cycl o[ 3. 2. 2] non- 4- ylcarbonyl) 4
hw#@hﬁﬁﬁ%n 4- one,
ama- (I, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- (3, 6-di h

ydro 2 Hpyran-4-yl)-l -indazol e hydrofornate, and
3-8, 4-DjskabicgdalBi K3jobof-3)rRhrdA-@-meth gk bailyinael -y 8] B-ipfagole;
dro-2 H pyran-4-yl)-l - indazole; and

har maceutically acceptable salts thereof.According to

p}ﬁnﬁwehh@nly@wap&umammémbf met hod aspect of the
i nvention, the conmpounds are sel ected fron1
According to a further compound and/or method aspect of the invention, the

compounds are selected from:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisoxazole hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2 —benzisloxazole,‘
3-(1 ,4—Diazabicyclo [3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1 H-indazole
hydrochloride, '
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1 H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(3,6-dihydro-2 H-pyran-4-yl)-1H-indazole
hydroformate, .
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5—(3,6-dihydro-2H—pyran—4-yl)-lH-
indazole,
3-(1 ,4-Diazabicycld [3.2.2]non-4-ylcarbonyl)-5-(5-methyl-1,3-thiazol-2-yl)-1H-indazole
hydroformate, ' | |
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(5-methyl-1,3-thiazol-2-yl)-1H-indazole,
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3- (1, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl ) -1, 2- benzi s
oxazol e hydrof or mat e,

W@2(05/14t0B% azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - | PCF/D8WAH/615937

oxazol e,

3- (1, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl ) -5- (1, 3-thi

azol -2-yl)-1 Hindazol e hydrochl ori de,

3 (I 4 D azabi cycl o[ 3. 2. 2] non- 4- ylcarbonyl) 5- (I, 3-thi
-yl)-1 Hindazole

33@64 D@Z@w&q{ﬁ eyt %yBa@pnﬂhSz(teyuabﬂkbdﬁ&p»ralw(}@) B didazole

fPornatyYr an-4-yl)-1 Hindazol e hydrofornate,
1%@()04aa azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl )-5-(3,6-di h

%@F%Dﬂdzamyy@mﬁﬂ 2;}':I1@n—4-yldaxrbda)zlb}l5€{tetrahydro 2H-pyran-4-yl)-1H-indazole,

3 4-Di.azahi | o[ 3. 2. 2] nQp-.4- rbo 5-nmeth

T DS PP e RO e of BBl

h&&@ﬁnﬁma azabicyclo[3 2. 2] non-4- ylcarbonyl) 5- (5- net hy
3-thiazol - l)-1 Hindazole

330 (4-Digzagicyeigh? 8}Xff%{%ylzarb})wdhﬁz{etbp@arlb%hgnz;soenf(m@s rahy

3d(f1Qr gla?hg;g}?gﬂg? g ;%r}o)n -4 yl%ﬂs?%g)f]Q il%tz?lé{cﬁﬁg%r ﬁg?grgll WD iazole
h&¢®ﬂzﬂw§yran 4-yl)-1 -indazol e,

3~(|'1 (4213161 o&%?égxw&nléﬁl&/gggygﬁﬁ:ﬁeé acﬁrob 8}} ))ran 4 SIF)tl -n}/d)azole,
33(1(4LD141z£m@zmp3 ¢ Piioal43yi2arBm@Ne 4irdfhie k@Kl )-1. 6= t(eﬁhlé&mé}ole

% benzi sot hi azol e,
hédre Or@a{s azabi cycl o 3. 2. 2] non- 4-yl car bonyl ) - 6- (t et r ahy

3Ctr1?f ﬁlalz'kb%’}fcﬁ@ﬂ’j‘ f’?}ﬂo}ﬂll ﬁ‘cérﬂm)g& gtnl?ﬁﬁgfo eﬂ{o ; £ g b(a{lZlEOrﬂélﬁzole

Di azabi cycl o[ 3 car bony
3di - Qla@bmmcw 2.2{ron=4- ﬂcarhqtai)e?-émethoxy) 1,2-benzisothiazole

azabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-6-(trifluo
hghghﬁﬁméa)-l 2- benzi sot-hi azol e hydr of or mat e,

331 ;(4£ID1422[B1@ZE>|[)3 ESZ}ﬂoﬁ{43ylcarbonyl) 7- (methoxy) 1,2-benzisothiazole,
31?@%”?@@6 g@pg A G A ift}-%xhr):))men 4-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-6-(methoxy)-4 H-chromen-4-one
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-6-(methoxy)-4H-chromen-4-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-7-(methoxy)-4H-chromen-4-one,

6- (Cyclopropylmethoxy) 3-(1,4-diazabicyclo[3.2.2)non-4- ylcarbonyl) 1,2-
benzisothiazole,

6-Cyclop§opy1-3-(1 ;4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole
hydroformate, '
6-Cyclopropyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole,
3-(1,4-Diazabicyclo[3 .2.2]non—4-ylcarbony1)-5-(4-ﬁ1ethy1-1 3 -thiazol;2—yl)-1H—indazole
hydroformate, and
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(4-methyl-1,3-thiazol-2-yl)-1 H-indazole;
and

pharmaceutically acceptable salts thereof.
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3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 7- ( met hoxy
)-1, 2-benzi sot hi azol e hydr of or mat e,

W@2(05/14t0B% azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 7p€¢TrEs V03X Y15937

)-1,2-benzi sot hi azol e,
3-(Il, 4-D azabi cycl o[ 3. 2. 2] non-4-yl -met hyl ) - 5- ( et hoxy)

H chr onen- 4- one, 3- (I 4- Di azabi cycl o[ 3. 2. 2] non- 4- yl -
hyl ) - 6- (met hoxy) - H- chr onen- 4-one hydr of or mat e,

3- (| Aqcaniliag dbi a:;ﬁw@[ gopoyidopndiery methpe taspacs -of_théinvienton, the

érk}f(ﬁmgg%gaza ?%?/Tc 0[3 2. 2] non-4-yl -met hyl ) - 7- ( met hoxy)
3-(4,4Hbiaabivyelo{ 312 @fen-4-ylcarbonyl)-6-(methoxy)-1,2-benzisothiazole

cl opr opyl met.hoxy) - 3- (1, 4- di azabi cycl o[ 3. 2. 2] non- 4
hycyég B@nyl )-1,2- benzi sot h| azol e,

3Q1 qmla@mc%wB 39 on44 l:zﬂB i)CaLchethSx y3- 123-Be¥isdthidz6 Ry bon
-1, 2-benzi sot hi azol e roformate

3f{l &qu@msgﬂ[l 32]nondt- )drraezt ? Sy BIEBREY A chivea:4 PR bon
benzi sot hi azol e,
hg&%’fonﬁﬁﬁ azabi cycl o[ 3. 2. 2] non-4-yl car bonyl ) -5-(4-net hy -
341 4; Biatdbicyziof 3. 22 jdop-4-ylHaétnd 7 ¢ nethoy g & chrreres ;4 -omed
4- Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 5- (4- et hy

3
thr&%mf‘Wi azol -2-yl)-1 Hindazole; and pharmaceutically

6BeeplRabl £dRadbis clol®? Q}ilfon—éwﬂ@aﬁb@hyﬂwl b ®enzifathibheé hydroformate,
conmpound -and/ or net hod_ asp of the invention, the

GL%‘ﬁﬁl@Lﬁ-]GS‘l dipgabiariofd- 24l nppélmlcarbonyl) 1,2-benzisothiazole,
3[31(5 443%@5?@'0{333/% b4 21 GBI Ar, Y e el slyiRs benzi s

xazol e form
i@pl(olpyldlmiﬁaazlubl 2yook b{/d}oiZ)nEi!tn,on 4-yl carbonyl ) -1, 2-benzi s

lcfg-_?ﬁg rﬁ ! Z%fc Qo%anfn ‘ylcia¥1§)[)ty9|[§22 gfzqzi.s-o)t/}fiﬁz-d'fﬂq'?r’fd azol e
isopropylimidazolidin-2-one,

1-{3-(1,4-Diazabicyclo[3 .2.2]non-4—ylcarbonyl)-1 ,2-benzisothiazol-6-yl]-3-
methylimidazolidin-2-one hydroformate,
1-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)- 1,2-benzisothiazol-6-yl]-3-
methylimidazolidin-2-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-oxazol-2-yl)-1H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-0xazol-2-yl)-1H-indazole,
3-(1,4-Diazabicyclo[3 .2.2]non—4—ylcarbony1)—6-(1 ,3-o0xazol-2-yl)-1H-indazole
hydrochloride, ~
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarboﬁyl)-5-(diﬂuoromethoxy)-lH-indazole
hydroformate, ' '
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(difluoromethoxy)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(difluoromethoxy)- 1 H-indazole
hydroformatc;,

3-(1 ,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(difluoromethoxy)-1H-indazole,
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hydr ochl ori de, _

3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl )-5-(1, 3-thi
wa@zosARwys ) -1 H i ndazol e, PCT/US2005/015937

3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl )-5-(3,6-di h

ydro-2 Hpyran-4-yl)-1 Hindazol e hydrof or mat e, _

3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl carbonyl )-5-(3, 6-di h

ydro-2 H pyran-4-yl)-|l H ndazol e,

3- (1 ,4-D azabicycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 5- (5- net hy

ﬁ-c1|,‘£-§wtzrﬁhn<a\fé¢[32-2;}n9n-4—quaibﬁmelfé+(tetmwtr@ﬂé@pmme4-(yloxy)-lf]l-

: o4 B %ﬁfg' cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 5- ( 5- net hy

lﬁqal(zg)l???lty?l}ioazo Ee2- yl)-1

HlisDazaiieycB(B 2, 24ndd- 4z biboyyd)-6{( Ru2h R oA~ dyryd-¢ A1HeNY H)

.= 5- &t etrahydro-2 -pyran-4-yl)-1 Hinda2qgle

lﬂ%& Sf or mat e,

33(1(4-Ditz i 72478 OVGARL By RarBb AN 43 BLER PRIV Jyr a4 4 B IANMazole
dro-2 Hpyran-4-yl)-1 -indazol e,
hgd‘(olc?lﬂmﬁﬁ’azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- (et hoxy)

asan " ’ _
O B P AN ety -y ity )
chifonenieons ydrdfoeza, e, I |6 (tetran
. A- 0. bi . 0[.3. 2. 2] nap- 4-yl car bonyl ) -6-(tetrahy
Easttutal s itk M ivE L S R 2
cBroflend+-&Aeqzabi cycl o 3. 2. 2] non- 4-yl car bonyl ) - 6- (t et rahy
ro-2 H-pyran-4-yl)-1 Hindazol e, _
(2@(3}-044- 1%2%&5%89%|29’4[}39@42]%1%311@1@15@@@%%2,)3=<Bh>(dm—HH+ uo
0, - - i sot hi azol e hydr of ormat e,
C@@%&-%wahzyg)%%yc%[ 3.2.2]non-4-yl carbonyl )-6-(trifluo
(IDrietloiyazabic gol¢{d 222 | sat-hiyhuohydene)-5-methoxy-2,3-dihydro-4 H-
FA 41(9 azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 7- ( met hoxy
oy ,eE_- benzi sot hi azol e hydr of or mat e,
(FE)(3-(144-Diiazloiby oty 6 1200 Bor4-2niediiy ] dney 7 GaEth@n D B -dTirydrst fOXy
-1, 2- benzi sot hi azol e
CQPHeP'ﬁ:ﬁebamf@WF%P@ 2. 2] non- 4-yl - met hyl ) - 5- (et hoxy)
(35-#19{113%@616%16{@9z2]non-4—ylmethylene)-7-methoxy—Z,3-dihydro-4H—
chromen-4-one;

and pharmaceutically acceptable salts thereof.

Preferred aspects include pharmaceutical compositions comprising a compound of
this invention and a pharmaceutically acceptable carrier and, optionally, another éctive‘
agent as discussed below; a method of stimulating or activating inhibiting alphé-?
nicotinic receptors, e.g., as determined by a conventional assay or one described herein,
either in vitro or in vivo (in an animal, e.g., in an animal model, or in a mammalx orina
human); a method of treating a neurological syndrome, e.g., loss of memory, especially
long-term memory, cognitive impairment or decline, memory impairment, etc. method of
treating a disease state modulated by nicotinic alpha-7 activity, in a2 mammal, e.g., a

human, e.g., those mentioned herein.
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3-(Il, 4-D azabi cycl o[ 3. 2. 2] non-4-yl - met hyl ) - 6- ( et hoxy)
-4 H- chi Oren- 4- one hydr of or mat e,

W@2(05/14t0B% azabi cycl o[ 3. 2. 2] non- 4-yl - et hyl ) - 6- PCBUNDNY)15937

-4 H chronen- 4-one,

3-(l, 4-D azabi cycl o[ 3. 2. 2] non-4-yl -met hyl ) - 7- ( met hoxy)

-4 H chronen- 4-one, .

6- (Cycl opr opyl net hoxy) - 3- (1, 4-di azabi cycl o[ 3. 2. 2] non- 4

-yl carbonyl) -1, 2- benzi sot hi azol e,

6- Oy clhspioapyhnds of Ithespresear mivewipnl rof3bepipared cehvghigamabpn Some

- d f
of s koS LA 4P e MO BENBL oy s s o
knbwa by @nblembnmtlhm@]&qir@ared from known starting materials.
3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl carbonyl ) - 5- (4- net hy
[ -1,3-thiazol-2-yl)-1 Hindazol e hydroformate, and
3-( | Tﬂe BirERR df)éﬁ%u@ir%o%p&lxﬁl@ns élsé’ll)é‘e%rlf?‘awen)im% aﬁa?ﬁéﬁbfﬂy Serial

| -1 t hi azol - [Y-1 Hindazol e; and pharnaceuti cal

T‘E’cé@ﬁ@%ﬁf"% fZlgg ts§l}’/tﬁlzﬂb¢re2ﬁ 280%.c%atiah ot d Q18,429 Heled December 22,

2604BRY L AR 91/ TEHEL 1SR t229§065|j Ghe erx]lyxreenélsc(foshres 3F which are
gcté r :

conpounds are se
herepy idorpomradiyoyfekank8. 2. 2] non- 4-yl car bonyl ) - 6- ( met hoxy

" )-1,2-benzi sot hi azol e hydr of or mat e,

3- (1, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- (et hoxy

) - |, Aclde Bzt setchiseZl tRs pre aration of the blcyclobase amldes were

3-(1,4-Di azablcyclo[3 2 non- 4-yl - J - (et hoxy)
commercially gnaible. qgméerfhgqu?ge byrsRavn procedures escribed in the literature

013545(desc41b@!i 8RR GYFL dr o%ﬁo%ﬂe ~hk5oTBRONdid whs TR mmerc1a¥1l'

H chr onmen- 4- one
2@ilBplonBosgti¢ra) Bonkemoébidezwe oe[rBo@hE]amere#e ylepaed oy the | |
re%m@ﬁggllofch%t | WRES &anllll}%d[)y dlazor{%atlon followed by metal-halogen exchange
and trapping with carbon dioxide (US 6,313,110 B1 and Sun, J.H.; Teleha, C.A.; Yan,
J.S.; Rodgers, J.D.; Nugiel, D.A. J. Org. Chem. 1997, 62, 5627—5629). A variety of the
simple substituted indazole-3-acids, such as the bromoindazole acids, were prepared from
the corresponding isatins by basic hydrolysis, diazotization, and reduction (Snyder, HR ;
etal. J Am. Chem. Soc. 1952, 74, 2009).

Some substituted indazole-3-acids were prepared by modifying existing indazole
acids or esters. For example, 5-nitroindazole-3-acid was prepared by nitration of
indazole-3-acid (Kamm, O.; Segur, J.B. Org. Syn. Coll.-Vol 1.1941, 372). Some non-
aromatic heterocyclic derivatives were prepared from the bromides by metal-halogen
exchange, trapping of indazole aryllithiums with ketones, followed by reduction or acid
mediated elimination. Aromatic substituted indazole-3-acids were prepared from the
bromides via palladium mediated cross-coupling with boronic acids or aryl zinc reagents
(Reeder, M.R; et. al. Org. Proc. Res. Devel. 2003, 7, 696).

Some substituted indazole-3-acids were prepared from simple benzene

derivatives. For example, 5-difluoromethoxyindazole-3-acid was prepared from 3-
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6- Brono- 3- (|, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) -1,
2- benzi sot hi azol e,

wo 2¢034(10384- Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl pet/p20b8m 5937
zi sot hi azol -6-yl]-3- isopropylimdazolidin-2-one
hydr of or mat e,
| -[3-(I,4-Di azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl ) -1, 2- ben
zi sot hi azol - 6-yl]-3- isopropylimdazolidin-2-one,
| -[3-(l,4-D azabicycl o[ 3. 2. 2] non-4-yl carbonyl ) -1, 2-ben
Q?%%'ﬁﬁ}l‘é%hemé-bﬂ reacgon withigi1yl fitlyameestate.reactionavith diethyl

e - . 1 a 1 NANN AN - 1 nvr

R ARy laliye papCh A RAE G Bon, 13pRoy o BELBIRHup, ana
dipzptizagioni e-Rifuaynedpsyifd2plechactd was prepany in) a Sl Bamea from

- 2-yhh- 1 H .ndazol e hydrqf ornat e, . .
b el PR PuSep i G 3 Baetifyrrp mstiprymieleazene
uze in Zhay p)ephitdtibm dag lefared from 4-nitrophenol by ether formation, nitro
3-(I, 4- 'aZabicyclo[3.2.2]non-4-y|garbonyl)-6-§|,3;oxa

tign v}% CONCPIYItARF RO AS s gf ingfeation, amide hydrolysis, and a

' | : n-4-yl car bonyl ) -5-(difl uor

Sg?r(ér{leh}/gi %a&f&&ﬂwngdg? %ﬁéﬁﬁyg/%f or mat e, _
3- (1, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 5- (di f | uor

v) - | i hd . . . .
o1 M Yrzlsalkb NS AR Phsisonazatcearborvis A iese mieraand ysing:
st biostgpied outhiried dazthé trdhyetls afidy! MRE example, ethyl 6-

- - Di icycl o[ 3. 2. 2] non-4-yl carbonyl )-6-(difl uor
b&é{bﬁé@%xgzﬁgg—c%ﬁ)ox%ate was1prqpared rom 2,5-dibr>c/>m)onitro enzene by

rddetidtRZR iR falofial AB&RACY6h LB d&a@oﬂ%@ﬁéﬂ,%h& IR NARAN
-5-(tetrahydro-2 H pyran-4-yloxy)-l H hdazole
isR%yI@ft@w leyl benzisoxazole-3-carboxylate was obtained by hydrogenolysis of the

- - i : .2l non-4-yl carbonyl ) - 5-(tetrah
6-§{%A}%éﬁ989§§%-%§+§0&1§?z_ lec'L_ﬁbn)é\él%co CéCF was pregargd Prorgl thlophe.nXI by
re@et{dn, WittDbxeat v ehyide e@cealﬁmagunmm&fqel foRG eIy} trea®mérd waendi h
hycg(r))?);léznﬁlr_llé, yrd?o%_erdf i)grlog(i_dle, al;ltllsg 1gglohy?1roxide.

The bicycloamines that were uséd in the preparation of the bicyclobase amides
were prepared by known procedures described in the literature. For example, 1,4-
diazabicyclo[3.2.2]nonane was prepared from 3-quinuclidinone hydrochloride according

to the procedure outlined in WO 2004/076453 Al.

The bicyclobase amide was prepared by the coupling reaction of acids with the
bicycloamine and HOBt and EDCI or HBTU in DMF, or by converting the acids to the
corresponding acid chloride and then reaction with the bicycloamine (Macor, J.E.; et.al.
Bioorg. Med. Chem. Lett. 2001, 9, 319-321). The coupiings were generally performed at
room temperatures for 18-24 hours. Bicyclobase methylenamine analogs were prepared
by reductive amination using commercially available aldehydes. 5-Methoxychromone-3-
carboxaldehyde was purchased from Indofine Chemical Company (Hillsborough, NJ).
The resultant adducts was isolated and purified by standard techniques, such as

chromatography or recrystallization, practiced by those skilled in the art -
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hydr ochl ori de,

(3)-3-(1, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl et hyl ene) - 6- net
wheoopA 21038 di hydr o- 4 Hchronen- 4-one hydr of or meR@r/US2005/015937

(3)-3-(l, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl net hyl ene) - 6- net

hoxy- 2, 3-di hydro-4 Hchronmen- 4-one, (3 )-3-(

4- Di azabi cycl o[ 3. 2. 2] non- 4-yl net hyl ene) - 5- et hoxy- 2, 3-

di hydro-4 Hchromen- 4-one hydroformate, (3

)-3-(1, 4-Di azabi cycl o[ 3. 2. 2] non- 4- yInetherne)-S-netho

xy 2, 3-di hydro-4 Hchronmen- 4-one,

2""1155 3 @@Z@é&ﬁ&%&fg[ﬁw&aﬁbag Lbeé%ayém llaxmeﬁ)oﬂoma;eho

chtonen-4 drof ormate, and

' mé&)m&hgz(nﬂis 4F®| eazmpliecthe bf(3{1®pr®yhrmdazohdm -2-one) hgand was

pregir e e SR o BRGSO B R PR gy os-coupling

re@&{cAP t(ﬁ@ér%aﬁ)@bﬁ-@iuﬂsh@EﬁQfgancErsefveﬂ heﬁreaﬁ’@@@ & rncmlﬁuﬂlegands
Eharnaceutlcal composi tions conpri-sing g?poun
8 1ne

¢1F SPPIARRE-| Oh 2 dRal Xapmplsr vreR é‘&?ﬂ‘?%équ?P%E%fé

Qﬁ&kﬁ %B%; optionally, another active agent as
lscusse el ow; a nethod of stinulating or activating

i nhi biting al pha-7 nicotinic receptors, e.g., as
determ ned by a nvent i onal i .
ot B el Y B PR3 o oL s v
cdd Gxist 1A @ffe@Ai MRIto@tteland Ofeoindtrivalrasomadricoforimg. a All of these
human) ; a nmethod of treating a neurological syn
cqRpunds, Giggluding neesmeTe SHRET BPIGTS) Sﬁ@te? ﬁ%‘%ﬁ’r‘iﬁ Tacemates,
nGRAid Mﬁxt%ﬁp?f EFRASmMAS, d6GAdiRARy p{ﬁ%nm&/pdrmnﬁ%%; are within
etc. treatlng a di sease state nodulated b

theiscaytei ofi the atepd,'xa-lﬂ\/eamn wiubsantiaHy AUrPRFNARIOMENS gontalg no more than
5‘? h‘gp% ngbg?dnie {nlgo r?p&l%neglgnpo%ne%l pregé}golg%%ﬂ%dtﬁ?rr%%, most

ventl ona
prSQaliﬁﬂ)ly no more than 1%

The optical isomers can be obtained by resolution of the racemic mixtures
according to conventional processes, for example, by the formation of diastereoisomeric
salts using an optically active acid or base or formation of covalent diastereomers.
Examples of appropriate acids are tartaric, diacetyltartaric, dibenzoyltartaric,
ditoluoyltartaric and camphorsulfonic acid. Mixtures of diastereoisomers can be
separated into their individual diastereomers on the basis of their physical and/or
chemical differences by methods known to those skilled in the art, for example, by
chromatography or fractional crystallization. The optically active bases or acids are then
liberated from the separated diastereomeric salts. A different process for separation of
optical isomers involves the use of chiral chromatography (e.g., chiral HPLC columns),
with or without conventional derivation, optimally chosen to maximize the separation of
the enantiomers. Suitable chiral HPLC columns are manufactured by Diacel, e.g.,
Chiracel OD and Chiracel OJ among many others, all routinely selectable. Enzymatic
separations, with or without derivitization, are also useful. The optically active

compounds of Formulas I-VIII can likewise be obtained by utilizing optically active
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of the known processes that can be used are descri bed

below. Al starting materials are known or can be
w@eovsentdonal |y prepared from known starti ng nECBUSBNS015937

The synthesis of simlar conpounds is disclosed in

copendi ng applications Serial No. 10/669, 645, filed

Sept enber 25, 2003, Serial No. 11/018,429, filed

Decenber 22, 2004, and Serial No. 11/1 11,958, filed

April 22, 2005, the entire dlsclosures of which are

‘ st#rengblyatérrmdsomp@mat eyhthapisy ppesseas cEderngspetion; ¢paditipes vhidiedp not

in the pr aratlon of the bicycl obase am des were
“%8%%%?%?5‘fy ‘avai |l abl e or were prepared by known
grﬁcedures described in the literature or as described
el ow. For exanpl e, chraomne- 3- car
cormiBradfiiopy one\pljordipary Sklggg e}ﬁ Bhyt! fe§%$ﬂé7re i tg? Fghpyyds can

b&\@{e@%ﬁlff&exﬁ%ﬁcﬂé@%t@i@m% 8. ré}ﬁ‘ichb@lrfﬁ@ldbﬁtbﬁte)f ’H, *H, ''C,
brono- 2- net hyl ani | i nes by di azoti zation fol | owed

b
" @earaorh 4€ o derorexpstinvips eammdtm%pﬁhﬁgompphﬂ@a%fﬁ&ﬁ“ter ded. Such
deytera(teg ?cginls’%ﬁ? 89&%&&%%5&'@‘%@ Qes%?‘lged ih ﬂJ's’ PI@ﬁterb& 5 @4&514 and
6,399997.6245 dEﬁleecsﬁQBI)s PAtenaNpetS,;84ﬁ‘51t4hmds6 Bﬁﬂ %97 deuteratlon can
substjtugfed indazol e- a [ uch as the
IR YRR LT erdd pgease rdgm[ds]rogrS)ZP%tb?nf i gtS he
correspondi ng isatins by basic hydrol ysis,

di azoti zation, and reduction (Snyder, H R ; et
Am @n@mlms@@bsnm@ommundzcym;e wheizstisnE raied hethods such

a§ la ;18{3 £in Bgérp SpUREE CRT ERR: € d RRYe DL VoYt Tine HieS S yriBesis and

e aclds or esters. For exarrpl e,
Aﬁplmaatmms nﬁambmbaeduﬁoahpmsdspfoe@med?bgow}t ped Derclgpment. [In:

LT g 0 O, S8Ry SR

C@WtK%@&aWe&g@ renav eehadf I’RbJjEntibxe Sbr @it desthesjs of radiolabeled
net al - hal ogen exchange trappin i nda

C@nmqnmf Mia grgangmetil R('e{n&ﬁﬁ@gdlatF%” | \Rgﬂh%lf}onr é%t)’l 33(2& 6601-21,
o1 dﬁg[ﬁhg&ﬁdl N (0402f0b &N c AN 9@205@7&4@&99@%@@7 CAPLUS and

aC| were prepared fromthe bronm des vi

Epas| Edmmpnﬁdsmtwlsmfas@olemlqzﬂ ¢taropanindh ThBadipgnal. éﬁieas (1981),

6901-A 37 PODERRARNBN I1SSN:0022-4081, CAN 95:76229 AN 1981:476229
CAPLUS.

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.
Pharmaceutically acceptable salts include those obtained by reacting the main compound,
functioning as é ba‘s with an inorganic or organic acid to form a salt, for example, sélts of
hydrochloric acid, sulfuric acid, phosphoric acid, methane sulfonic acid, camphor
sulfonic acid, oxalic acid, maleic acid, succinic acid, citric acid, formic acid, hydrobromic
acid, benzoic acid, tartaric acid, fumaric acid, salicylic acid, mandelic acid, and carbonic
acid. Pharmaceutically acceptable salts also include those in which the main compound

functions as an acid and is reacted with an appropriate base to -form, e.g., sodium,
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(Reeder, MR ; et. al. Org. Proc. Res. Devel. 2003, 7,
696). Sone substituted indazol e-3-acids were prepared
wo easiisiospl e benzene derivatives. For exanpl e, PCT/US2005/015937
5-di fl uor omet hoxyi ndazol e- 3-aci d was prepared from
3- brono-4-ni trophenol by reaction with ethyl
di fl uoroacetate, reaction with diethyl malonate,
decar boxyl ati ve saponification, esterifcation,
reduction of the nitro group, and diazotization,
pdfasEiuf, walcivme thaguysivd azoinenigmaendiclpioe splépat kesei skillgd in the art
w3l e SR s O g 70 5 caimed cqgounds may be prepared
byrelétatofshdidrhpoandy wih Iﬂaxa)pprdpna)tbemgamc useggaiin atidatia any of a

preparation repared, f 4- enol
e KAV TRessy GRCTH BRI GBi OB AE st R o be
r%g rEJ‘%g;arga\c@liﬁ thd L5@bdas oRMhedMvBMnOWItEIthe apftdpiate base via a
er ctlon with copper (1) brom de. The
viretyzofdorwnohethodand benzi soxazol ecar boxylic acids were
prepared using simlar strategies outlined for the
i ndazol e acids. For exanple, ethyl 6-°
br onpiefollbwingade lfathsr e:eani]ﬂ)eswfatel satis thpt epubeobthinedby reaction
2, 5-di br ononi tr ohenze reaction with die qY
WHAI GAEBIC. SR RITS i eS8 B B § R4 fjesn Cllifig espartates,
(rbn%%gé orbe\%én'asdlﬁﬂ@tw | ndiklfatee, Bhigpttes, camphorates; -~ digluconates,
enzi doxazol e- 3- car boxyl ate was obt ai ned by
Mcmeo@ammlgmfée%f tdnéeceflsblf@ﬁaa deﬁ‘rﬂilﬁmﬁ%‘}lf?’éates glucoheptanoates,
hi [ r f
R S e
hﬁirbllmlidﬁsm Chh@drbﬂyeemexildstﬂfmﬂteb,y tapemsnemalewtesh methanesulfonates,

hydroxyl a en peroxi de, . an
ISy, ComaPPBI BB, TC EhaP TN E Jsis: (peglftes 3
pﬂén%ﬁﬁ&ﬁéﬁa% hcrhtbe RlaMed, 3halﬁ6naam desciiies tpitaes, edodyynates,
known procedures described in the literature. For

tasylaiepl racsylptes-and upgesBRaaes] of 3. 2. 2] nonane was prepar ed
from 3- qui nucl i di none hydrochl ori de according to the
procedure outlined in WO 2004/ 076453 Al . The '
bi cyBiefraisly, therbds fmamedmreplaalmdcdwcalbeacémjﬁﬂﬁ fiyy admunistration to

rea
ngwcfatl ﬂpﬁgﬁ?cﬁ%gwwegtg?ahgyn%cgﬁ%t sgﬂs %htggg% d?gl% su1table
as intermediates, for example for isolating the compound as a salt and then convertmg :
the salt back to the f1 ee base compound by treatment with an alkalme reagent.” The free

base can then, if desired, be converted to a pharmaceutically acceptable acid addition salt.

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

" formulation. Thus, the present invention also includes pharmaceutical compositions of

compounds of Formulas I-VIIL, containing, for example, one or more pharmaceutically

acceptable carriers.

Numerous standard references are available that describe procedures for preparing

various formulations suitable for administering the compounds according to the

- invention. Examples of potential formulations and preparations are contained, for
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correspondi ng acid chloride and then reaction wth the

bi cycl oami ne (Macor, J.E.; et.al. Bioorg. Med. Chem
wahedos/11@801, 9, 319-321). The couplings were gROEUSI00015937

performed at roomtenperatures for 18-24 hours.

Bi cycl obase net hyl enam ne anal ogs were prepared by

reductive am nation using comercially avail abl e

al dehydes. 5- Met hoxychr onone- 3- carboxal dehyde was

pu_rcha_sed from I ndofi ne Chem cal _Conpany . .
ex@ahiple, sbothougndbpo of TRharmessuticahtxcaienivt AmaESan SBpraraggtical

and purified by.standar i a ;
Ao dop T, SP T SR AP Sh Y Ree U s, (cborman
thcllﬁﬁﬁﬁ a%HISchledrtz, reditbe) autrebneditionpputiisbed by Mbatec] iRgkéser, Inc., as
alternati i f] ' :
well é@&e%grltg\{c?q'%%lﬁgélggegé?a? g;éﬁgqgg(ﬂ{lﬁg Is_glf] egi];orftlt%%-w% (curregt
ec?ﬁ Iﬁﬁ-l sopropyl i m dazol i di n-2-one) |igand was prepared
romthe corresponding bromde |igand by a
ﬁa: | adi um cat al yzed cross-coupling reaction. O her
al ogen- subsit j. t d- |j: S -
roa B AP LAt S SRl Bt ptegee o
sefOCENiDY, ethe Woagpoands of) shenpresenpriepantiod danobe adininigiered to anyone

bst . . .
gl PRSI, A 2R CABRYRNL bl Sgotised

a&¥tdg tJAIF&lieH QERIR! fdrasthMPR! bfallgNdagBONPireiteally i(Sbaemhausly,
~forns. | of these conpounds, i.ncluding cis.i s?msr S,
infrawersousho piramusslagy eniayieraally ard) Pygniusiopk iy ighalation, rectally,
ASMACEIL A SN LhuEARMEAIEr o, substantially
re;” a ure enantioners, are within the scope of
the present invention. Substantially pure enantioners

contgin no re.than 5% w w of th r [
oppod FEFSSAUA P13 1R§28e g?’@rg&‘%ﬁf yserﬁfoﬁg(ﬁné]%?ﬁgegﬁl%ﬁ/% pqunds of the
ilRER{Rr alRludindosu¥Rr RlilhRns % tdthes,0pdltapal cipsolesr sapleas) dosnules,
obt ai ned bi(/ resol ution of the racem c m xtures
2]

logerts anchiplk Bowease FEq WmAOUpISR dasRIEsent By ensioz, AT be adpinistered
he of QEIBGLE Wil vailoAS bRIBRERABRL LocSRbBIS chidieRtd dAfents (such
a%p%f)cg#;rﬁgl a&gt ilvevaac?lasa]bor base erl fcc)%ﬁmat i gn gﬁkgpovz;llse(nstuc *
subrass] eneimbl lsctofx anphes w0fl capipreofsrkrava acthegrtamgluding but not
liEn?th atrol gdspgﬁ ug:geta tlerEtg ' Eozillgblil(fZersc,jl glefpe%lgél S&MS?rﬂi&ders, 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.

Various liquid oral dosage forms can also be used for administering compounds of the
inventions, including aqueous. and non-aqueous solutions, emulsions, suspensions,
syrups, and elixirs. Such dosage forms caﬁ also contain suitable inert diluents known in
the art such as water and suitablé excipients known in the art such as preservatives,
wetting agents, sweeteners, flavorants, as well as agents for emulsifying and/or
suspending the compounds of the invention. The compounds of the present invention
may be injected, for example, intravenously, in the form of an isotoni¢ sterile solution.

Other preparations are also possible.
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ditoluoyltartaric and canphorsulfonic acid. M xtures
of di astereoi soners can be separated into their
wo nabsai@el di astereoners on the basis of theiPCT/US2005/015937
physi cal and/or chem cal differences by nmethods known
to those skilled in the art, for exanple, by
chromat ography or fractional crystallization. The
optically active bases or acids are then |iberated
fromthe separated di astereomeric salts. A djfferent .
pr ocwposiiries fp arcaa! jadminisiragpt PEHie crEpARERdS of ARrpryRsat fgntion
[
cof 3R shorafed Y BERDABB AR 2 sBhabl ol en ey cocon buter,
sabpﬁlatﬂﬂahlhcyp(dhﬂh}dﬂnd giyma\su Foelatives Sepegatal admigistietien can be in
antionmers. Suitable chir PLC col umms
e BEF BB b B Pamhe petlen SR of Sy s, pongaizne in
adicRATD i BN ingtcARNS sudhl shltzﬂﬂéléalrﬂa’s Vs selkactval te art.
Enzymati c separations, with or without derivitization,
are al so useful. The optically active conpounds of
For %re@yzaﬂ VhilniniGfioh k aﬁﬁa&ﬁh&@%%ﬁ@s@h&y cdtt be inZh& orm of
cal activestarting materials in chiral synthesis
crpams; asisteenisndieimangadotians, emnldions,osuspsuisions, gads, n@dut@aﬁbsléastes

racem zation., Ln addi e or.dj nar
DRt oA 1 B8R, SR o AP ol Be Ry bl oy nose
TopicAllialifn@igritiof hdycAled inive i aRinsdebmalNEImigisgationeiai mdfaesi such as
in the content of 2H, 3H, 1 1C, 13C and/or 14C. In one
trgpgfermelipagheenbodi ment, the conpounds are deut er at ed.

Such deuterated forns can be nmade the procedure

described in U S. Patent Nos. 5,846,514 and 6, 334, 997.

As -disrosdl emhnilatiops Suitabket f@madrmlssterslgswe igmlptign@lso can be made.

F‘?W&‘F@B@?‘if ﬁrggtgﬁjaﬁg?ﬁ ch%ord Qf FE%B%%O{}}WM?QB& ouﬁ@gaccordmg

toStH@Sﬁlk/éxutoﬁdcﬁOH@Qdmdﬁstaam Hg'euﬁlylratlbtesm zthe;l fous rmgﬁ a/aowders(e g.,
met hods such as descri.b l Denni

mpgseazRd) aFR4RE Eosmiof a{qqu@xﬁﬁ uﬂ@gsi X sgﬂaanﬂﬁm Sﬂglft"aieﬁoﬁgl tt8fmulat10n

caBaoq g@ic@@?ﬁt@ d p@gﬂ?ﬁb’@%eét%le Brapelidatscovery and
[ opment. "[In: Curr., Pharm Des., 2000; 6(10)]

(2000) 110 pp. CAN 133 68895 AN 2000 473538 CAPLUS;
Kab Iléﬂa oqn%o% can be ycﬁm%ter@&sefﬂg &bleSictild Gget¥ R e ebRbination

w1th other pharmaceutical agents such as other agents used in the treatment of cogmtwe
impairment and/or memory loss, e.g., other o-7 agonists, PDE4 inhibitors, calcium
channel blockers, muscarinic ml and m2 modulators, adenosine receptor modulators,
amphakines NMDA-R modulators, mGluR modulators, dopamine modulators, serotonin
modulators, canabinoid modulators, and cholinesterase inhibitors (e.g., donepezil,
rivastigimine, and glanthanamine). In such combinations, each active ingredient can be
administered either in accordance with their usual dosage range or a dose below their

usual dosage range.

The compounds of the invention can be used in conjunction with “positive

modulators” which enhance the efficacy of nicotinic receptor agonists.  See, e.g., the

‘ positive modulators disclosed in WO 99/56745, WO 01/32619, and WO 01/32622. Such
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conmpounds via organonetal | ic internedi ates.
Tetrahedron (1989), 45(21), 6601-21, CODEN:. TETRAB

wo 398k1110810- 4020. CAN 112: 20527 AN 1990: 20527 #ARULESNS/015937
and Evans, E. Anthony. Synthesis of radiolabeled
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 forns of the ‘
comgnproiand sheaapydias o aswkin frepElgrondifigns/ digeases assocxated with reduced -

IIy acceptabl e salts or prodrugs of al

m?ﬁ@”%@%ﬁ%ﬁ% g of the present invention for which salts
or prodrugs can be prepared. Pharmaceutically

acc ble salts 1N cl ude those obt ai.ned

t he %ﬁ @Sﬁﬁ@@ﬂﬁn Ilbeﬁﬁ? Hbc%urgtlglég/l\% oangunclsntgat bind to

AB r}b@ftstgﬁalaﬁd HerddydaRibR tﬁecmeldrhg off eigpeptiddy fo, aTn@ICHe alitppes, See,
salts of drochloric.acid, sulfuric acid, phosphoric

 e.aciMD 9%62HBne sul fonic aci d, canphor sul foni ¢ aci d,

oxalic acid, nmaleic acid, succinic acid, citric acid,
“formc acid, hydrobrom c acid, benzoic aC|d tartaric
aci dThef preaentc irventign sfaﬂthemyinpbld@clmbthcrfhndéltr@tmt dthatggvolve

car boni ci.d. . Phar maceut.,cal accep tabl.e s
oo R FHHE I PR M el BORpoRer iy dsrangfods of
sedddtiddl heMdinbStimQReihe &-Mnidotifio REP@prih at ﬁatbﬁs 63 ¢.0a ‘mammal
form e.qg. sodlunlpota55|un1 cal ci ym

ne
SushrAoI# RATA AERCETHD FYRcacs ARLCR STGSEN I (4 GEFap Ry fegh such as
ﬂ%xje lsu h%chb@tﬁonrlﬁg)p%'e;ee Jnﬁﬁfon@ﬁiv@lv@x@héu&éw%@ﬁ'styﬁdr@fnei Rech as

ai med conpounds e prepar ed reaction’ of
tlmoﬂqmunﬂsmvmbﬂy ttﬁ@efapibr dpng-term imreoRqyEni cSeph greghgfsc comprise

id via nunber of
‘%’P’P@Feﬁlgg |t9élg?gerga(ﬁ§l i@ Tagmal f( ﬁlaﬁéirﬁgllar%‘ﬁ I pifgetive pmount of a
céifpbub€ oPF&RANLA- VNI, bRAE bi AxPatthé a omdatiodsasafiscldsed herein.
invention with the appropriate base via a variety of
known methods. The follow ng are further exanples of

aci dr,salfdadddatitf aheBBdRiRt Behe BivenBas (th&d 1é/\bxt0b1ded a method
i nor gani ¢ or organi c acCl ds: acet at es, ad| ga es

ofargting b patient (¢ g. a1 memmabprh s bymapesHfeangiom a disease state (e.g.,
mgﬁlgfzyeglze,}%g%f%o actoren%hm?llg Sﬁaﬁnnn%t?r%ng t%utlhg Qﬁe%\? ‘a &ﬁﬂ}%ﬁﬁ’& %c%?dmg to

u
Formulas I-VIII. Preferably, the disease state involves decreased nicotinic acetylcholine

receptor activity.

In accordance with a method aspect of the invention there is provided a method
for the treatment or prophylaxis of a disease or condition resulting from dysfunction of
nicotinic acetylcholine receptor transmission in a patient (e.g., a mammal such as a
human) comprising administering an effective amount of a compound according to

Formulas [-VIIL
In accordance with a method aspect of the invention there is provided a method

for the treatment or prophylaxis of a disease or condition resulting from defective or

malfunctioning nicotinic acetylcholine receptors, particularly a7nACh receptors, in a
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cycl opent anepr opi onat es, dodecyl sul f ates,
et hanesul f onat es, gl ucohept anoates, gl ycerophosphates,

wheossauloBat es, hept anoates, hexanoates, funaraP@EUS2005/015937

hydr obr om des, hydroi odi des,

2- hydr oxy- et hanesul fonates, | actates, naleates,

nmet hanesul f onat es, nicoti nates, :

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

pecti nates, persulfates, 3- phenyl propi onates, X

PRI 42 B 2 AnVEY Stelsas HRUPI FATEESING GeEigierang an effective amount
r , ] g&g? t | ates, nesyl ates and

otlﬁ% é@g%%%tagé&a%%?gra %/S,I t % salts fornmed are

pharmaceutically acceptable for admnistration to

ma l's. wever, ph ceutically unacc ahl |t

o B SESSHBBER A A B ey e age THERR e BPis g Torf i #method

16X BEPh&utmERY orl SIOpRI1AAY of RedicarP unrdndition réaltingaficint sugpressed

converting the salt back to the free base conpound b

niqodiaicneastylelioline dprepiok dTansaistian di it PRk (§8c@ é‘%‘@aké\%ch as a
ANE imister \/ dTR&BH: rmulas I-

RS porhp T hfinisRR R BB of 1 RepRERGBIE R Y

Vihvetfectiontocativdbeo afyinieseptored al one or as an active

ingredient of a ' formulation. Thus, the present

i nvention al so includes pharnmaceutical conpositions of

COoNPQx Rdsor@incEaFitiUArshet Mthdd, aspeditdl the mgvenfian tiexaispproyided a
one or nore pharnaceutically acceptable carriers. . .
meihed B sheseament T PETRBY NS & adsychalis disgpics & fagpition impairment

(ggs, %&ibrf?@ryq Qﬁg%tﬁ%rf&hm@é&%{&iw A% OHS: pRfeAUlAd.| ®MSammal
sur'tabl e"for adm ni stering the conpounds according to
sutte ds N entmian) . cobpainipl esdnaihisgpoingnar ife¢bienpmaentops aaaempound

repar at .ons .ar nt ai ned, forexanple, in the
%ﬁ%gﬂ@%& 8?“&#&?%@ eutical Excipients, Anerican

Phar maceuti cal Association (current edition);

Phar maceuti cal Dgsage Forns: K Tabl et Li eberman, . .
L ac hriR Reeqidanse Widy ?I‘g)’th‘f‘é dnstipd yspeg}r qiétmg 1@@p{19gﬁ}ere is provided a

R4RSd &266e Qé(atlﬁl@ﬁtccﬁlpr%@fs’ ofl @iseas@dr ¥&diticASresulting from loss of

Rem ngton's Pharmaceutical Sciences (Arthur Gsol, .
ahdlinergiy, syDBp®s 1698 fabientr (g, @dimamsnd) . suph apj ayupany Hprising

ﬁnﬁ!ﬂ&gég %Ilég?gelfc%%le Do to% Y L%%po%%g’ac&rragg Ec@p$r¥1uﬁ£qj\ylll.

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
a7nACh receptors in a patient (e.g., a mammal such as a human) comprising

administering an effective amount of a compound according to Formulas I-VIIL

In accordance with another method aspect of the invention there is provided a
method for protecting neurons in a patient (e.g.,’a mammal such as a human) from
neurotoxicity induced by activation of a7nACh receptors comprising administering an

effective amount of a compound according to Formulas I-VIIIL.
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selectivity, the conpounds of the present invention

can be adm ni stered to anyone needi ng stinul ati on of
WwW@b@haiin3g ecept ors. Admi ni stration nmay be accop@i/Usivesio15937

according to patient needs, for exanple, orally,

nasal ly, parenterally (subcutaneously, intraveneously,

intranmuscul arly, intrasternally and by infusion) by

i nhal ation, rectally, vaginally, topically and by

ocul ar administration. Various solid oral dosage forns

can Ipeacagrdandeoithamthirsmethpch gsresnpbtsdsvation ﬁbere is provided a
e B R0 L BBl 3P bbb aRerfd By iapibicing the
bM@WM@mMM@WMMmMmmm%MWWMWWw%a

can . be adni ni sfered al onezﬁr .conmb 9 dine t
R RGBT Eat Iy R EE B o LULF AL ol Autivuindsfeqrding o
FésusMdanose, mannitol, |actose, starches) and:

exci pi ents known in t he art, including but not limted

to suspendi ng agents, solubilizers, buffering agents,

bi- ndﬁra%corqhéc]' r\& £0850h& m g&? aLpeat tf" e m%ﬂtlgﬁatﬂéré is provided a

flavorants ricants an é) Time rel ease
methpd Ube protécting etesroandn gepaticatr €. al g onamiwahseesus human) from

ter, t he,c ounds of th A,

oGP EY Mo osaPeRes g St RS GTER op TRy ffunt ora
coriibund sé¢RFdingocmpanedynf the inventions, including
aqueous and non-aqueous sol utions, enuIS|ons

suspensi ons, syrups, and elixirs. Such dosage forms

can gl &Qoﬁgﬁktea\k/ﬁh %Hété@%@thb@ QEecbf HRMhFertBAWRerk s bﬂﬁ/lded a
art such as water and suitable excipients known in the
mathpd sfurchllea@tqngesbbmamQfeélolumglp|fngcta>ge1ntil@edsl:\baeéﬁm¢eh@€s in a

pafé{ig% r ant 5 h]inﬁ”%l \é\ﬁ% Suﬁrﬁl ?E(f’xﬁgr%gn %Hrﬁ?lﬁ e¥mggrel %ﬁgétglre amount
m&mmnd@ a@bfordnﬁgetoﬂ:roﬁﬁelﬁi [-vilenti on may be injected,
for exanple, intravenously, in the formof an isotonic
sterile solution. Other preparations are also
possh hl,p; eéu&pé)a?ﬁ%ﬁtoﬁl' Wionh Qlim{r@dagbn 3¢ ’fﬂenﬂh&tabéutic%nﬂfound is an
t he conpounds of the present invention can be prepared
efffaeting mer@eutkreregmm@dgml digeash oz disafden il reelsrabidps Bpmar (hghcan be

a aSancl:an cpultlit ! ear l’aborgté){}ﬁ Xx{n%‘éleﬁ tﬁéqgon%?(lt )6? L mﬁlu@zﬂ ecrlﬁlo\fgpljeémng or

or nu °oNns & strati can be
activity expenment. Thus, as can be readily appremated by one of ordmary skill in the

art, the methods, compounds and compositions of the present invention are particularly
suited to administration to any animél, particularly a mammal, and including, but by no
means limited to, humans, domestic animals, such as feline or canine subjects, farm

animals, such as but not limited to bovine, equine, caprine, ovine, and porcine subjects,

wild animals (whether in the wild or in a zoological garden), research animals, such as

mice, rats, rabbits, goats, sheep, pigs, dogs, cats, etc., avian species, such as chickens,

turkeys, songbirds, etc., i.e., for veterinary medical use.
The compounds of the present invention are nicotinic alpha-7 ligands, preferably

agonists, especially partial agohists, for the alpha-7 nicotinic acetylcholine receptor.

Assays for determining nicotinic acetylcholine activity are known within the art. See,
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the formof a pessary, tanmpon, cream gel, paste,

foam or spray fornmula containing, in addition to the
wa@edosaelossgr edi ent, such suitable carriers as BCBURNOSIONSI3T

in the art. For topical admnistration the

phar maceuti cal conposition can be in the form of

creanms, ointnents, lininents, |otions, enulsions,

suspensi ons, gels, solutions, pastes, powders, sprays,

and drops suitable for adn1n|str tlon to the Kj
egyg)awggr & e Chawstersation phiths K doaetiy
ne'quYanll c{ %}SQSEIHH& 2B iyt rn@ﬁr'oﬁﬂ i &idlE %@@ty@H&hmeax%ceptors

patches. Aerosol formulations suitable for

Nadupharrsawiqugl%% 3%HalpatVHh0.al Ao agamsth dornethe ClFgaceptors, the

exa e, for.treatment,of disqrders of the I SI
coipres il B ahdere ey RE FEeE of 0 GafifgRIf Ahakt and
coﬂdﬁﬁoﬁé sdsedigdd kythi théadntdal Rdtvéud siyftemf ovibatiic acepﬁMm receptors
m croni zed) or.in the formof at

arg Bgﬂidr%ﬁﬁgddPn@G@é‘éh@FWS thehare gampetsd of %ﬁ’ﬁﬁ?‘a{nﬂtd’ﬁ“&’é‘ﬁ which
Prﬁ apéeﬂﬁgldlohgtyﬂd&tlﬁ%g)&%urPré&ﬁtl?%@r@t&?@'ﬁ:ﬁv&{ RR&I 8&lfronal nACh
e compounds can admini stered as the sol e active
reegpértsubuniis {a2 onBandiBl ofdwi Thereotrhalso piva fartlce athunis expressed in
ent.s such as othe ent used in the treatnent of
mﬁg }Fﬁégmvﬂﬁﬁ??ﬁ%h lgﬂdyéf menory | oss, e.g., other
a-7 agoni sts, PDE4 inhibitors, cal ci um channel
bl ockers, muscarinic m .an nodul at ors,. adenosi ne.

r ec ePRERA R dRFERICH F%bwp&ﬁrﬁﬁ%g? RETORFASHIR i lftesprgameric.  The

sdB@pH RviTP uhatRESed dORA MR BRAUbALOKIE hSBERhAReRic a7 receptor
dul at ors, canabi noi d nodul ators, and chol i nest er ase

submﬁ tfomr@ﬂsfr((% ﬁge a7 a@mgez The oPnAGhs feceptesrehibgrmchigh affinity for
anthan ) ns

SSBLBRRD D SPIPAIROT S0 SRR e aoach

rew'ljldir etgbﬁlbtrs cas balusedmlslagl& trengent @f pslyodtiotsedllsaisemvntlllrede’generative

usual sage .range. The co ou th vention can
RS Ghs B PSR BGTSHOWFTHRS FUET e nORuragige s S hovn
agMisE hinerh %n‘éenéeaef&ftﬁi% ﬁ&%’lo%erﬂ' 60 otk CoMAERP r&Eptor agonists,

agoni sts. See, e.g.,
especially selective agonists, which are less toxic or exhibit fewer side effects than

nicotine.

The compound anabaseine, i.e., 2-(3-pyridyl)-3,4,5,6-tetrahydropyridine is a
naturally occurring toxin in certain marine worms (nemertine worms) and ants. 'See, e.g.,
Kem et al.,, Toxicon, 9:23, 1971.  Anabaseine is a potent activator of mammalian
nicotinic receptors. See, e.g., Kem, Amer. Zoologist, 25, 99, 1985. Certain anabaseine
analogs éuch as anabasine and DMAB (3-[4-(dimethylamino)benzylidene]-3,4,5,6-
teﬁahydro-Z’,3’-bipyridine) are also known nicotinic receptor agonists. See, e.g., US
5,602,257 and WO 92/15306. One particular anabaseine analog, (E-3-[2,4-dimethoxy-
benzylidene]-anabaseine, also known as GTS-21 and DMXB (see, e.g., US 5,741,802),
is a selective partial a7nACh receptor agonist fhat has been studied extensively. For

example, abnormal sensory inhibition is a sensory processing deficit in schizophrenics
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positive nodul ators disclosed in WO 99/56745, WO
01/ 32619, and WD 01/ 32622. Suchconbi nati onal therapy
waeansheossed in treating conditions/di seases aBSDUSAIBES9I37
with reduced nicotinic transm ssion. Further the
conmpounds may be used in conjunction wth conmpounds
that bind to Ab peptides and thereby inhibit the
bi ndi ng of the peptides to a7nAChr subtypes. See
e.g. WO 99/ 62505. The present invention furt
s TS s hafebacRd € EEHE RN HOT VB TyarEen Wik
. t r
e he o e SRR GRS S SphirtRcBbERant: 2027 (199%).
activating/stinulating a-7 nicotinic receptors in a

pati such .a ' L

et S8 ropBeryth SEERR el 3 ST B bR Algf e i

TRpisvlh&, €. UGHI, SQHLthé}iah-Gﬂ-yIf&Iyddl@Bm&x\bexﬂ@ﬂ@dl SdeanE. Macor et al.,
|nvoIV|ng neurologlcal d ch as he Il os g{

e i A t tent.and S g-A7 Nicotinic

: 5 N, .
&é‘sg%@ b%aﬁ&@&gt:SEzswﬁnﬂzey %;?enp@wt emn (m%za) a .mamal

fective ampunt of a conpound of

Forrmulas I-VIIIl, alone or as part of a formulation, as

di sc r. N _ace IRt : t

of t%%en] %R}gteqlﬁl otﬁ m?oli]uenrceac?tggg&?ne eé)poreh r‘]t)%gxg g:?i%cg%cd‘ as useful

int theafréangerd Palldrepropiiytaxds of a/aﬂam’rﬂiseasas: hn&s:oadiltﬁunarﬁarticularly
sufferlng froma di sease st

Pyphesic dissates. @BWF%@F%V%%?%@P@%’%@E gﬁéty%a%fﬂéwhogmfgic

. sySQRAP AR Ho RIS S AnioPy BTG Baition YinbAirm&Rt Sneluaiiky for Rénple,

di séase state involves decreased nicotinic
schzeplybwihobivvietyr cwpist deprassidnyimanic [deaprasseady frxaepleni efhpsychotic

dlfg,gg%g]g TBIRAS, e%dr&*ag éaﬁgls&w Oalsetag I—ﬁln'tlﬁgt%‘gv&%g& Bxamples of

rea
neﬁxrodegmérdtive rdlsree&s] t lcmgmfnreomd;i&{s l(mdhl snAbtheiniee cstdwﬁas:e, Lewy

acetyl ch r

é/ g)%megt? S e@ﬁ@hgggrag%gﬁ%%i Irﬁ%?llgpﬁat ent nt memory loss,
C(%QYHOH'&E%E | Enddh &IHRCALYMRIoANMDMt 9YperactiONtP Oligdeder), and other

according to Fornulas 1T-VIlI.
uses such as treatment of nicotine addiction, inducing smoking cessation, treating pain
(i.e., analgesic use), providing neuroprotection, and treating jetlag. See, e.g, WO
97/30998; WO 99/03850; WO 00/42044; WO 01/36417; Holladay et al., J. Med. Chem.,
40:26, 4169-94 (1997); Schmitt et al., Annual Reports Med. Chem., Chapter 5, 41-31
(2000); Stevens et al., Psychopharmatology, (1998) 136: 320-27; and 'Shytle et al.,

Molecular Psychiatry, (2002), 7, pp. 525-535.-

Thus, in accordance with the invention, there is provided a method of treating a
patient, especially a human, suffering from psychotic diseases, neurodegenerative
diseases involving a dysfunction of the cholinergic system, and conditions of memory

and/or cognition impairment, including, for example, schizophrenia, anxiety, mania,

~ depression, manic depression [examples of psychotic disorders], Tourette’s syndrome,

Parkinson’s disease, Huntington’s disease [examples of neurodegenerative diseases],

and/or cognitive disorders (such as Alzheimer’s disease, Lewy Body Dementia,
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In accordance with a nmethod aspect of the invention

there is provided a nethod for the treatnent or
w@emphyloaxi s of a di sease or condition resultipPgQr/ismng/015937

defective or mal functioning nicotinic acetylcholine

receptors, particularly a7nACh receptors, in apatient

(e.g., a mammal such as a human) conpri sing

adm ni stering an effective anobunt of a conpound

according to Formulas [-VIII. In accordance with a ,
Ampatieplicabpeet Selerasise nempsy tMBHIRFEr eMPBORYT 955 Fognigon deficit,

(o) r -tr ] . i . i .

sG] Al O DR e Bl D L8} S e afRering
thapsieyl ahedfecties areampdHa cdmpnsdreordng fonF ampkes iLSALL

(e.g., a manmal such as a human) conpri sing

adm ni stering an anount of a conpound according to

- For mugsiieb et dtive lifsefdeisMic i@ dagittin #eemKsd@T thepie@hoinsention
In accordance with another nethod aspect of the

ingludeerbut oFF nefekimiteds oy rtepinerad 2B RePHRAIYREE Ahdizhpigir fditeases,
1 3 1 y | d | | ] . . -

il BRDIAALS O SO FLORe, pabl iy (o

Riblerd sod agedremal, invdtigyseeadagenanatong§hy-ehaget @yrflrome), metargieuron

.such as a. human) c I si,ng,adm nisterin fect:
PR BORYEUAE SSEBr BT AGL oL RE T o TGy Foifa] basal
de@EfepdtidaN CRLWIPabkiRdat Mmeftd hashmplepecf OGharh,haubsventsclerosing

there is provided a nmethod for the treatment or . .
papersePlyllisini Sueingiors disepse Barioesm fisgcr éﬁgwﬁemgathlre@nwmary
. of i i: - i .
bR AR AR BRI IR B O Bl
atefid ope Bydivapounterafellar ctﬁgnwoaﬁi@ds,ﬁdgm ¢ he Towreftpp 8@133&9» bulbar,

I-VLI1. In accordance,w th .anaqt| t '
e 55 POEF o RASH S 5 B B s
di %Ja@e@,t ?ﬂi@ﬁar? rlafeEQ phatdrasis,s fafilial Rpastiodpgapiegiat iWednig-Hoffmann

i sorder

_ by activation of a?nAéF receptqrs. i . .
digrasq, efwselierg Welapdrm titarses (e S48 % 96 n%a %YWE@@L?F%& familial
spadl @Mbske rWBQlfﬁﬂKﬁ%él@&%—'Wﬁa Wieadel sphshOPRAPAEsis, progressive

according to Formulas T-VIII. In accordance with
melti6ich foulwrhepbales by prisin dibRasesriveqtt soRrenizérd-jasob, Gerstmann-
StParugs\{érqSec%e%ker disease, Kuru and fatal familial insomnia), and neurodegenerative
disorders resulting from cerebral ischemia or infarction including embolic occlusion and
thrombotic occlusion as well as intracranial hemorrﬁége of any type (including, but not
limited to, épidural, subdural,' subarachnoid and intracerebral), and intracranial and
intravertebral lesions (including, but not limited to, contusion, penetration, shear,

compression and laceration).

[n addition, a7nACh receptor agonists, such as the compounds of the present
invention can be used to treat age-related dementia and other dementias and conditions
with memory loss including age-related memory loss, senility, vascular dementia, diffuse
white matter disease (Binswanger's disease), dementia of endocrine or metabolic origin, |
dementia of head trauma and diffuse brain damage, dementia pugilistica and frontal lobe

dementia. See, e.g., WO 99/62505. Thus, in accordance with the invention, there is
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met hod for protecting neurons in a patient (e.g., a

mamal such as a human) from neurotoxicity induced by
wa@edosaatoon of a7nACh receptors conpri sing PCT/US2005/015937

adm ni stering an effective anount of a conpound

according to Fornmulas I-VI1I.I1n accordance with

anot her net hod aspect of the invention there is

provi ded a nethod for the treatnent or prophyl axis of

a neurodegenerative disorder by inhibiting the binding
pro¥idedb a pegsihadielstreating 2rpaghnty espepieldy 8 humap, paferiag fropp agp-related

a C . . i Nni eri .
Oy TRTHR, B e &, B TR SRR BLAGAUE Bl Sing A dhtcring
tolthdbdtient dnreffeciar danmeofn ¢dmponod heordieg tedtbrasiae ¢4V I1Hf

the invention there is provided a nmethod for

protecting neurons in a patient (e.g., a mammal such

as a human) from neurotoxicity induced by Ab peptides '

CONPTiS] BUakeRiaRdesHaR ianfirtder @hbeiihenme th@npreseht afvedtion includes

compound according to Fornul'as I-M11l. |In_accordance .
mgjheds offtseiieg PSS SHITE|8 QM BRMOREIMRATEIFDT dif iPrigF €arple, mild

s L L at Log 4 ahibiti _ o
AN L 60 el SO DL, P
dipausé, eHuntfregta’s  dasepsenTRitk’s uliseases Grehiafeddh)akob ngis¢ase, ngepression,

adm.ni stering an e ctive. anpunt, of .a C :
S AR GUPD B aS PRI Costel iy BIRBHAR: demmenta and
othbroRauas 0Bl Sdohaitibfs) a8fwdlihgs HIe raap exidievasaubp alistdsdss camprising

effective therapeutic reginmen for a disease qr
adppigisieaiae an stiprtive @maBmtef 3 CATRAY a5eRrdmg o Egﬂ%ﬁv ¥ el

i ncluding a |laboratory aninmal in the context of a

clinical trial or screening or activity experinent. '

ThusAmabic preciyeorrpaeidin (A PRppirdetP aersidlepygerpigd therefemai angar 48140,

kill _in.the ar t.he, e . -

Afoiput PitshEehtn e kBB B4 pEATRENTES p3Eony of Alrhemiers
dis¢hisé.eThd o padpepides At nod Onlydmpliyatahinneeurotg@acityi ouwtladsol aye known

manmal , and i ncluding, .but b 0, e [{mt t
A e FEH A SEherie FUg0E% & P bRy felfriiaed that AB
pHeREL g to o ACAN BBk cYs. TWGE) ASntBUhiEIOblokk hd BRAdING of the AP

bovi ne, equine, caprine, ovine, and porcine subjects,
peptides to -7 nAChRs are useful for treating neurodegenerative diseases. See, e.g.,

WO 99/62505. In addition, stimulation a7nACh receptors can protect neurons against
cytotoxicity associated with AP peptides. See, e.g., Kihara, T. et al., Ann. Neurol., 1997,
42,159, )

Thus, in accordance with an embodiment of the invention there is provided a
method of treating and/or prevenfing dementia in an Alzheimer's patient which comprises
administering to the subject a therapeutically effective amount ofa corhpound according
to Formulas [-VIII to inhibit the binding of an amyloid beta peptide (preferably, Ap;.42)
with nACh receptors, preferable a7nACh receptors, most preferably, human 07nACh
receptors (as well as a method for treating and/or preventing other clinical manifestations
éf Alzheimer's disease that include, but are not limited to, cognitive and language
deficits, apraxias, depression, delusions and other neuropsychiatric symptoms and signs;

and movement and gait abnormalities).
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wild animals (whether in the wild or in a zool ogi cal
garden), research animals, such as mce, rats,
WO a09bi1i®38 goat s, sheep, pigs, dogs, cats, etc.PCEHUSANS/015937
speci es, such as chickens, turkeys, songbirds, etc.,
i.e., for veterinary nedical use. The conpounds of the
present invention are nicotinic al pha-7 |igands,
preferably agonists, especially partial agonists, for
the al pha-7 nicotinic acetylcholine receptor. Assays
for deternmining nicotinic acetylcholine activity are
KNOWw, M, fl4 4 i&lb&ltiﬁptal oPfovided- metHBdd §8p trfutfRe ofikr @myloidosis
Characterisation of the binding of | - .
diStabevet foy | exeomionherediery acenehwalr adgiopatlyandonustirqpathed | hepgglitary
al.pha_7-type peuronal ni,cotinic_a I ! o
orpyBidn P EY R gha oAl SR 58680, BB Wediiergngy fover
MASk1aoPElisslyadib ek, admipmysaespaticeatichend cnietndsedurayloidosis,
useful in the prophyl axi s, an tr?atnent Q% a variety
chggnug herpedialysis Afhrogply 1ane A iy amyeldsthe central
nervous system Nicotinic acetylcholine receptors are
| i gand-gastrol ion-channel receptors that are conposed
of flnvaidgtidmu micotipic oreedptess WY ¢ hegroimplicated sy lpying a role in the

I on-conduct i re...Pr tly,. I :
o SRR e bt 15 Enieh IOl Red n
the estenear ef Atchol Withdratairantien astirbuonitaioeprgys &tiud, m ddverdance

peri pheral . nervous syste al , b, 9,,d .. The .
WHines ew@e@&tea? Ofstﬁﬁtrvﬁ nctgﬁfg B%P’f?éﬂdﬁﬁ Bt ?ﬁ‘)f%ﬁtmg & patient for
alDSHoB I ORRRAITES! Greathi}e aSpdieiPavivhiaftiiktaSicitRae théRPy - comprising

consi derabl e attention Is the honopentaneric a7
adreinisisriog ta thetpppent 2o effective emenet ofe @mpoupdpcerlingrigdormulas I-
v ¥7nACh receptors exhibit a high affinity for nicotine

dgoni st) and for a-bungarotoxin (antagonist). Studies
have shown the a7nACh receptor agonists can be useful

in the treatnent_of  psychotic diseases :

neur GBS B AR YEAGIL BRI SBRBeT SRR b TRl PRHEpRrgiection
aAMNIdBhARr dsdtichgst W | rdke§ Obhd1€istBendia K AAIWN gREMMHLS Induced

here is a need for the devel opnent of other a7nACh .

excéelepicay- agbi 9b siccardpicei with ypnsepkedimey elgdifi rvgntion there 1s
pr%fg%@ ﬁ?@%%l{)(ﬁ ‘é? trgﬁﬁllgca 8£tieﬁ?(w leo(/idfeWﬁeﬁbﬁgtegﬂ‘i&?%a‘fhst damage
associated with strokes and ischemia and glutamate-induced excitotoxicity comprising
administering to the patient an effective amount of a compound according to Formulas I-

VIIL

As noted abové, agonists for the a7nACh receptor subtypes can also be used in
the treatment of nicotine addiction, inducing smoking cessation, treating pain, and
treating jetlag, obesity, diabetes, and inflammation. Thus, in accordance with an
embodiment of the invention there is provided a method of treating a patient suffering
from nicotine addiction, pain, jetlag, obesity and/or diabetes, or a method of inducing
smoking cessation in a patient comprising administering to the patient an effective

amount of a compound according to Formulas [-VIIL.
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The conpound anabaseine, i.e.,
2-(3-pyridyl)-3,4,5, 6-tetrahydropyridine is a
wmadosnaloBy occurring toxin in certain mari ne WCTES2005/015937
(nenertine worns) and ants. See, e.g., Kemet al.
Toxi con, 9:23, 1971. Anabaseine is a potent activator
of mammalian nicotinic receptors. See, e.g., Kem
Amer . Zool ogi st, 25, 99, 1985. Certai n anabasei ne
anal ogs .such as anabasi ne and DVAB
( 3- [ Hig dnfARRYP BITF b En 2] | PHRRENIC 3neAVesgsystem response to an
m&ﬁmmfg rs%'ngl. : %‘Papls%ﬂgdamﬁma%ﬁt&y SANRMheNhERIohBE Gervous
recepto goni sts. See, e.g., US 5,602,257 and WO
sy@Rhi 58P6ndsOrheoyghr thecvdgas nanvabbis atlaesinghateyicholine and activating

(E-3-[2, 4-di net hoxybenzyl i dene] - anabasei.n al so :
RFAR s SRSPSTD PP ERASS( s Dot g oPhE e ST T80y, ¥ieines
Dgsfﬁﬁétf%% inVfisRR i a3 ha P/ BRIk &L Muian HEAMMBAtotyBdeattd $ncluding

een studi ed extensively. For exanple, abnormal
rheemgoid/arthritisbdinbetes and sepsise Marrgplpgercepsish redueqtimia oy Feceptor

oFE A8 TG RisoRiMn T DR nECTRL T o iR RRRS, response

Tg&@ﬁﬁi Qﬁﬁ}poﬁﬁﬁiwi@h gffinitHtioy eesoRIACH receptor on macrophages may be
sychophar macql ogy, 136: 320-27.(1998). Another, ..
ugeSHpon ieTAR; BHANEieRY Wiepsss Sectigibg mhebiarad Bshisendisvetes and
s éﬁ&%‘e%.g@@%a,sé JieBal T17 ORIeSE QN1 2005,8257(2) a136-66.
aH-tropan-3 a-yl 1ndol e-3-carboxylate. "See J . E.

Macor et al., The 5-HT3-Antagonist Tropisetron (ICS

205-930) .i s_a Pot ent..and | .V N | Nj . .

Recepld) ihirRrdRt g Oy S, ¢ Harbhthbe is provided 2
me(Hd, of3tt&atidg 19 path@er(e.g., tahatambiahdsuch asi € diunmny suffering from an
.acetyl choline receptors have been indicated as.yseful .
mfhm?éoref@éﬁﬁ%ﬁ{cﬁaﬁ&%flmgwﬁmasbﬁ%m%@l Fifpaidbetes or sepss,
c%ﬁ%ﬁeﬁﬁﬁﬂteﬁﬁg% {He YABent RAlteStleAiMdinPSY L Bsthpdind according to
- di seases, neurodegenerative diseases involving a .
FogaflasdeYIIbn of the cholinergic system and conditions

of menory and/or cognition inpairnment, including, for

exanpl e, schi zophreni a, anxiety, mania, depression,

mani h seiies duon fhex afifiigstoaf7npShakadptars,dalsdedidershtives of the

" Tourette' d Ki ‘& di . i g
OPREds of SoRrpre Al ety boogeRe, BbEE SErudliBn, Pl B8 Red in

nERERtdeintEordhS REERES Wit R AShebahei TR, Ssitl SRAIShelddeMints in
Body Dermenti a, otrophi c Lateral Sclerosis, nenory
vivepaiagine af the reaepiols 4ap §)g performed using, e.g., PET imaging.

The condition of memory impairment is manifested by impairment of the ability
to learn new information and/or the inability to recall previously leamed infonﬁation.
Mefnory impairment is a primary symptom of dementia and can also be a symptom
associated with such diseases as Alzheimer’s disease, schizophrenia, Parkinson’s disease,
Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, HIV, cardiovascular

disease, and head trauma as well as age-related cognitive decline.

Thus, in accordance with an embodiment of the invention there is provided a

method of treating a patient suffering from, for example, mild cognitive impairment
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cognition deficit, attention deficit, Attention

Deficit Hyperactivity Disorder), and other uses such
wasoosnemssrent of nicotine addiction, inducing BODKS1G5/015937

cessation, treating pain (i.e., anal gesic use),

provi di ng neuroprotection, and treating jetlag. See,

e.g., WD 97/30998; WD 99/03850; WD 00/ 42044; WD

01/ 36417; Holl aday et al., J . Med. Chem, 40: 26,

4169-94 (1997); Schmtt et al., Annual Reports Med. - .
(MBbnvascdandements, (ViaD)s re¢-2500ipted Sogpising dseling (AACD), amnesia

_asgse@@cg/bwg@%eghgggm,; ar%ga}c gag%stzf%qu% 7%%1_@&2 Zag_a%tg%s?a, Shemory

defhits froimn eatyc expbame eofdriekthétiveagentse siee deprivgpe induiced cognitive

. provided,a nethod of tr i ' ' .
ofRBRARD S R UM CABEP EP, bt SEndiua! cBilepsy-
reliRdd OLRARNE T ahpalEndit,S ERSASs | dPviBlonieN g AdcotlyBdminedlatad @mentia,

the cholinergic system and conditions of nenory
draglantstanee duceh memepairpaimrents, Ramedhin §uehisica dRaxgs Hndrome),

. r , X1 , i i .

BB SHONE (A0 LYl iy 981853 g i o
pafenr @t dfcsvesarmulmoois cdpapokind sanrdingliodemsslas HYAtl ngt on' s

di sease [exanpl es of neurodegenerative di seases],

and/or cognitive disorders (such as Al zheiner's

di seqsedosh@MWf BRI nipRIER d fahd\Piesdnt apkhitorl @dpefidlipon a variety of

Sclerosis, nmenory inpairment, nmenory | oss, cognitio

. ) . n-
fogers wrludingitheprriignaraupdreme o pe frewied. dhe $s¥Fiily;f the symptoms, the
e ! i et .
{25t B PUFOLCIeFTRE Fe SR Sk ompound
uledy di réfidaoy, Foxinibgys piofild, IpharniecitinetsgenBleanf] the compound, and

KRR TR TN S N G

and/ or prophyl axis of Al zhei mer's di seases, Pick's

di sease, diffuse Lewy Body disease,. progressive
Supr ARLAIrERAN P lsthe (e CaR Rer RISy AR BFALy -2, mammals,

pdTHEd1ASY ShfEhdege Iﬁﬁ{cﬁt | BBl FeYelDr @GR Mmady TOF QB )nicdiBicOkeceptor

neuron di seases cl uding anyotrophic Tateral _
aglisty osh s tibelgwmar af injetiaicagréeptor agorist warpogadsamentioned above.

degeneratj on, ALS-Parkinson: s- ntia,c

O R B G B o s P R E SR a  B RbIShoses, by orl

adidinistragéont 8 ddssralses] darfdi naoples 0itHeddemgke/day, e.g., 0.01-10
synucl ei_ngpat hi es, pri mar%/_ .

mg/kg/day. Unit dosage forms can contain, for example, 1-200 mg of active compound.

For intravenous adimnistration, the compounds can be administered in single or multiple

dosages.

In carrying out the pfocedures of the present invention it is of course to be
understood that reference to particular buffers, media, reagents, cells, culture conditions
and the like are not intended to be limiting, but are to be read so as to include all related
materials that one of ordinary skill in the art would recognize as being of interest or value
in the particular context in which that discussion is presented. For example, it is often
possible to substitute one buffer system or culture medium for another and still achieve

similar, if not identical, results. Those of skill in the art will have sufficient knowledge of
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progressive aphasia, striatonigral degeneration,
Machado- Joseph di sease/ spi nocerebel |l ar ataxia type 3,
wobiosaposg ocer ebel | ar degenerations, G || es DePdEUS2005/015937

Tourette's di sease, bul bar, pseudobul bar pal sy, spina
nmuscul ar atrophy, spinobul bar nuscul ar atrophy

(Kennedy's di sease), primary |lateral sclerosis,

fam|lial spastic parapl egia, Wrdnig-Hoffrnann

di sease, Kugelber9 Vel ander dlsease Tay- Sach's

sugh Susieas and Aeterdologies sqsas, tof bl F’a}"’ltg‘i&iﬁs"c“idlz‘e giResigasgtation, to

mLR G LbSSHABLD 8¢ Qlly\gﬁtﬁf?ﬂ@rse(;uestﬁé§ ?urp%%%% lyGing the methods and
paraparesis, progressive nultifoca

prbeadkree deseloled lpeinhy, prion di seases (such as '
Creut zf el dt - Jakob, Gerstmann- Straussl er- Schei nker
di sease, Kuru and fatal famlial insomia), and -

- neurpg@aegapetuads ofehdinsaitide R o hasSusefiil ag n’ftd‘rﬁﬁd@&l% édirrrﬂdkmg other

|schen1a or .infarction incluyding enbollc o] S|on and
compoyAgoR; the greniis gRuns This, for §§alinﬁ r g(gp%ﬂlllln 1b1t1ng relatively

- ToRERRYHD %1sgfusé}ﬁb’fol; ¥ieBarlrgihes @bﬁga)urﬁ%ﬁmﬁ‘lﬁ{ the hﬂUeﬁ@@ defus.

epl dural, subdural,” subarachnoid and |ntracerebral)
and i ntracranial and intravertebral |esions -

Tlgeie%r stengi ]thgﬂtIOlI)] 111 n%w beI fmtﬁe? %egc%be(? Qg(w#g oP {he follovgmg pon- hrmtmg

npressi on an cer at
’e)@dﬂlefsl BlmppEerfgﬁth dl‘sebapé of thagroedaatpdes, 1§ uhduldibe képe clearly in'mind

6 U Sl el GOSN PR DR S RSROAT A e preset

m%}ﬁféhtvhﬁ ] dﬁhﬁt@uggégnha&née@@% td thebdshi RO iRGRe feRbvadtgt.
menory | oss, seni vascul ar denentia, diffuse

white matter disease (Binswanger's disease), denentia

B

inadegrdes dleldls; |amb,euﬁllesredstheraqseSmdxcaed,gal,l pivEs a8d GEBiéﬁtages are by
Thus, in accordance with the i-nvention, there }
W?@BFOVlded a method of treating a patient, especially
a human, suffering fromage-rel ated denentia and ot her

denment i as and condi tions wth menory | 0ss conpri sing
* adni Hiesensite dipclosurenel plétapblmaﬂa% erEBistang uBReAlons, ited above

arUTROY L &g ﬂéd}g?rgt%d Egr 2 -V, Thus, in

accordance w-t urt odi nent, the present
i nvention includes nethods of treating patients

?nur fﬁ&hg th rfgl[lgw%gn prrgcedlgl}%g Iaglﬁn_s #&nhgrugrotcgdurgsoaesg%l(bergplaeeibw, the

following compounds in Examples 1-54 were prepared.
EXAMPLES

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

otherwise stated. Coupling constants (J) are in Hertz (Hz) and peaks are listed relative to

- TMS (8 0.00 ppm). Microwave reactions were performed using a Personal Chemistry

Optimizer™ microwave reactor in 2.5 mL or 5 mL Personal Chemistry microwave
reactor vials. All reactions were performed at 200 °C for 600 s with the fixed hold time

ON unless otherwise stated. - Sulfonic acid ion exchange resins (SCX) were purchased
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cognitive inpairnment due to aging, Al zheiner's
di sease, schi zophreni a, Parkinson's disease,
wolosiingson' s di sease, Pick's disease, O eutzfetTuIakoms937
di sease, depression, aging, head trauma, stroke, CNS
hypoxi a, cerebral senility, nmultiinfarct denentia and
ot her neurol ogical conditions, as well as H'V and
cardi ovascul ar di seases, conprising adni nistering. an
effective amount of a conpound according to Fornul as
from\¥arian ‘Beghnologiepr ebptgisal PPbbelVas pREPIICY I ASpBpt Xdd§ mm
[ d { 0
XS NER ASSLELARIS B s ity P (PRI (e formic
adi’d)/aébtbhlaﬁllb €0.1% fhiniaged) oMee 6 Aliin- @rﬂ&p&ttlvdd%PI&@ evan qubrformed on
only myllcated in neurotOX|C|ty but al so are known
30 A il BWR Kigie PEPcR Rip amstaliims Usiigit § By eiadiephed® /3 fo 20180

wh@s 6’ ?%nfo%srcﬁ E&Hﬂ&@totnnﬂ v\@ﬁg}ﬁ% degidi @%df&hl%%@@@glts of the

rec ptors agents ck the ndi ng of
bidpxlpepided owere pre@arzd M@d@slcaareeth@e«ﬂmohmon of rherdtoichigric acid to a
B RO B CORRES e Rl b YRR
prREIBItABS agai nst cytotoxicity associated with

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

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

R@ Qghﬂﬁvgpgked?@ i nvention there is provided a nethod
treating and/or preventing denentia in an

Alzhelner s patient which conprises adm nistering to
e su%%ﬁg% a therapeutlcally effective amount of a
cohpou %ﬁﬁ%ﬁﬁg to Fornulas I-VIII to inhibit the

‘bi ndi ng of an anyl oid beta peptide (preferably,
Ab|-42) wi th nACh receptors, preferable <x7nACh
€or s, nost preferably, human cc7nACh receptors

(as W%tédu?cs laerﬁHQsog Pr&ardiioR a1 ﬁgstﬁﬁ‘lgé QfenﬂE&HﬁmléBg:arboxyhc
ot her clinical manifestations of Al zheinmer's disease

adiiafirorh thel aeerespobpding liephisoels! i mited to, cognitive and
| anguage deficits, apraxias, depression, delusions and
ot her neuropsychiatric synptons and signs, and
Toaveieph dridmghbkythiopieenoh(26t7 smjol)Tinectinrg2e mil)i wyseaided wxalyl

clﬂlorslc?e P gor}llrlng? dropw1|sﬂ]e(:)d"f‘h<;c r%xtarre%lz}sihre]:gteg tap regﬂugr%rl ?.iS C,)Séiogled to rt,
and concentrated in vacuo. The resulting yellow oil was dissolved in dichloromethane
(50 mL), cooled to 0 °C, and was treated with aluminum chloride (32.0 mmol) in
portions. The mixture was heated at reflux for 30 min, cooled to rt, and poured onto ice
water with stirring. The organic 1ayér was separated and successively washed with
saturated, aqueous sodium bicarbonate, water, and brine. The organic layer was dried
over magnesium sulfate, filtered and concentrated in vacuo. The residue was puriﬁéd by
chromatography  (4/1 Aethyl acetate/hexane)  which provided 6-methoxy-1-
benzothiophene-2,3-dione (47%) as an orange solid. '

To a mixture of the dione (0.44 mmol) in 30% aqueous solution of ammonium

hydroxide (2.0 mL) was added 35% aqueous solution hydrogen peroxide (0.2 mL) and

the reaction mixture was maintained for 12 h. The precipitated pink solids were isolated
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di seases, for exanple, hereditary cerebral angi opathy,
nonneur opat hi c hereditary anyl oid, Down's syndrone,

woremseglosbul | nem a, secondary fam |ial Mediterrermesanos/ 015937

fever, Mickle-Wlls syndrone, nultiple nyel oma

pancreatic- and cardi ac-rel ated anyl oi dosis, chronic
henodi al ysi s ant hropat hy, and Fi nnish and | owa
anyl oi dosis. In addition, nicotinic receptors have

been inplicated as playing a role in the body's
by efipatise taskaddcovitl watgresaridonlried hursder abjighi $aasuforto  afford 6-

rec n be in the treatnent of
nghé)é%qn 'ﬁ%ﬁ&gaéﬁa%ﬁ‘ﬁmf#s@%{"}‘-i nt oxi cati on therapy.
“Thus, in accordance W|th an enbodi nrent of the
invention there is provided a nethod of freating a

pat i eff SoBYtioR|of drormuge { hAp maqﬂ) &t mepheael (190 lnafaseadded 10 N
séﬁaﬁrﬁ h?'@[to'xldem?}ﬂﬁ a%@ ik RRYhRRARE kiR %or 12 h, coolefd to rt, and

mnistering t he patient an effective anount
weonrpdified taqib |<dél hg thmslﬁwraddit@s df\/lom: hyNgmhﬂ@msaCﬁCb rThtemigamC

a7nACh rece to e .
AL P REER Rl SEbRRREE D B0 B HREol spaium s The
cAidd i sgiteddca andvagl ut apmif&dl nduby‘sd exdirdrodtographiyt y.  (300/50/1
Thus, in accordance wi th an enbodj nment

f th L
dichlpesinstbanetprthamol Lrmico prigd dioa PR o %th?¥>65§rbﬁ521é°thla2016'3‘
cRBELART bR AR dgs f Qr pRRUTBRAOI R | 11 agad né;aup@@rra% 1,4-

associated with strokes and i schem a and
digahicyetof 32 2irdnerechcesdingde psaceduwry Aconpr i si ng

adm nistering to the patient an effective anount of a
compound according to Fornulas IVIII. As noted above,
Tag tnlosiingg doids e prpmdChy tecepthod: subt ypes can al so be
used in the treatnment of nicotine addiction, inducing
snoki ng cessation, treating pain, and treating jetlag,

19b@§t£sxshlgb@hﬁéa@§oxyﬁaqma nflanmmation. Thus, in
accordance with an enbodi ment of the invention there

6iNethersvl, aéén%lsmﬁm3@ﬁrbpﬁﬁé§tqcﬁg a patient suffering
6IH QI S QLINE addicl grg xyA@lBia | €t 1 ag, obesity and/or
diioar ke S |

GF R et h uci ng snoking cessation in
6érrﬁhbtoemetthwaymp2-bmmt}aﬂmw-s:trboxyhxg atd t he patient an
fect

! ﬁ amoynt of_a or;}é?uglg according to Fornul as
r9"inf’l ATRENASRINARITE BYVOPUEPEL is an autononi ¢ nervous
7S\M§th@:f9—I,Q%@@ﬂ&ﬁhiﬁibléiﬂ—carboxylic acid

Procedure 2
Procedure 2 provides a method for the conversion of substituted isatins to the

corresponding indazole-3-carboxylic acids.

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

reaction mixture was cooled to 0 °C and was treated with a 0 °C solution of sodium nitrite
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i nflammat ory signal. Upon sensing an inflammtory

stinmul us, the autonom c nervous system responds
wa bsagle3s he vagus nerve by rel easi ng acet yl chedT/ns20e51ah5937

activating nicotinic a7 receptors on nmacrophages.

These macrophages in tumrel ease cytoki nes.

Dysfunctions in this pathway have been |inked to human

i nfl ammat ory di seases including rheumatoid arthritis,

di abet es and sepsis. Macrophages express the nicotinic
(22.0 mendphowatan(.$ mli)s Thikebiytivhimas raddeptosughhapipet submerged

nmedi ates_t he.chol i nerqgi nti-inf a t or S se.
el SR b DARISY PR SR oY B GHl QP RBhin water (45

?Wrmm%Qw@Qﬁ&d@M tH@réd@t?chasf RhinR#¥8Tor an additional
i nfl ammat ory di seases i ncl udlng rheumatoid arthritis,
€

30inith e eslddAdChehetion of Sad1l) ehlgride Ghydrate (62.3 n@nolalm congentrated

droc%{orx]lc aI(YFdd 20 rﬁgg\%aseaﬁlg% %)the 3’6%@%1%6 M}é dve ﬁnd the slurry

accordance odinen e |nven |on
waSSmﬁ)lmtavnedetﬁr &0 neth h Athe Qlrecipieedi sotjda weed iselated (by. fiitratian, washed

h ff f ) .
B e 38 B ), sl LOL) B LLOMAN e gyt

fr6rhea65fﬁ,l 258 (B tlnydyteh HrovideAfpe bRl Bra BEMRSJeHowGBNRS | ThBUcid was
ad n1n|ster|ng to the patient an effective anount of a

couplep sathdl . admarbityelp(3-8- 2inonard aggording)tp procediraddi t i on,
due to their affinity to a7nACh receptors, | abel ed
derivatives of the compounds of Formulas I-VIII (e.g.,
TKelfollowingfat s matepreghrabrccatdingue His medwdbe used in
neuroi magi ng of the receptors within, e.g., the brain.
 Thus, using such | abel ed agents in vivo inaging of the

5-BeSRRY ALisdsRk-NearBelienemd using, e.g., PET imaging.
The condition of nmenory inpairment is manifested by

S-Mashaxynigfrindafole-Aeagpkylitafid o | earn new i nf or nati on
ef?ﬁ&gorkaﬁoiﬁ%g-}indg%lé?cgrgg 1ic Rfgeviously |earned

ornmation alrnent 1s a primry synmptom of
"~ denmentia and can also be a synptom associ ated with

PsucE di,seases as Al zheiner's di sease, schizophrenia,
I§son' s di sease, Huntington's disease, Pick's

di sems&adufd Bpiozides 8l meddabr Gk pepautiotlo¥s-nitroindazole-3-acid from
car di ovascul ar
indazole-3-acid.

The conversion of ethyl indazole-3-acid to S-nitroindazole-3-carboxylic acid is
essentially the same method as described for methyl 3-nitrobenzoic acid: Kamm, O.;
Segur, J.B. Org. Syn. Coll. Vol 1. 1941, 372. Ethyl indazole-3-carboxylate (73.7 mmol)
was dissolved in 20 mL concentrated sulfuric acid and the reaction mixture was cooled to
0 °C. A mixture of concentrated sulfuric acid (12 mL) and 70% nitric acid (12 mL) was
added dropwise over the course of 1 h. The mixture was stirred for an additional 1 h at 0
°C and was poured onto of crushed ice (200 g). The solid was collected by vacuum
filtration, washed with several portions of water and dried in vacuo. The dried solid was
suspepded in 250 mL acetonitrile and the mixture was heated at reflux for 2 h. The
mixture was allowed to cool to room temperature and the solid was collected and dried in

vacuo to provide ethyl 5-nitroindazole-3-carboxylate (53%) as a colorless solid. The
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di sease, and head trauma as well as age-rel ated

cognitive decline. Thus, in accordance wth an
wenisdiet of the invention there i s provi dedrer/meiondeis937

of treating a patient suffering from for exanple,

mld cognitive inpairnment (M), vascular denentia

(VaD)/ age-associ ated cognitive decline (AACD),

ammesi a associ ated w open-heart-surgery, cardi ac

arrest, and/or general anesthesia, nenory deficits
edtérOMs@aled/toeXdARsn & QD N BRI B doxiAe @Rd the sibfR@Fion was warmed

deprivation_induced cognitive Inpairnment, chronic

tof @5) i gueABgindihothe  soliior oy aspdipwed) tpSopk fa feom danRsitisg, and was

. | at e . ; , q '
R P Per B Rl s E Rl PR SR R ea it
waenony driep & porideshe Badent ilighPyrjlomssalida ThBoxisr was coupled with
1dr one ani mal denentia (e.g., dogs, cats,

LA b Peo RGP A bfsP ng ot o pat i ent

an effective anount of a conpound according to:

Formulas I-VII1. The dosages of the conmpounds of the

P 4 invention depend upon a variety of factors

i ncl pdiDgird Ne pRAKAS CH AEnSY NEF AR dApkfy tHeRfeR dihe! B®minated

severity of the synptons, the route of adm nistration,
carbexylir egjere auy zio€ raapentsosage aikyl-@nd aty]-subsetupesrderivetives.

compound utilized, the efficacy, toxicology profile,

phar macoki netic profile of the conmpound, and the

presgnces of ndny dakwbvart ousesmtice- efvkeel s, wasonghedgbér with

b apBrene = te et igde (el U e vt fiedepigo eser

((BURRRI), 2hd YREG A asdRaaARd £MSafk-SHEL WIRI HgdiPEasd T a separate
ni cotinic receptor agonists such as the known a-7

reaétecot Vensed sphitiep b hedgrigmart (1compol rides)) reas taildasiete aabhd M solution
or aml t he, ¢canpa a e i St.ere ' L

o O by YDA B AL 3 8 i

falGvagm vk cafire dontenexaail teinsBrrod Od thEOrenmiokigvedsy via cannula.

e.g., O'Oléﬁo / kg/day. Unit dosage for a
TRoptssglas £ ede%r@giﬁp}%@ﬁe _!Oz%rwvafmgﬁftf%ﬁ8%@6?{06.00@% The
rdafttdnaW & QlkhcREIMvith St A (0. 5NBLF e esdsrAa) H8e residue was
adm nistered in single or nmultiple dosages. _
diluted  with  saturated sodium  bicarbonate and  extracted with  9/1
dichloromethane/methanol (5 x 40 mL)'. The combined organic layers were dried
(sodium sulfate) and concentrated. The residue was purified by chromatography (1/1 to
*0/1 héxane/ethyl acetate) to provide the ester. The ester was added to a solution of 2 N
sodium hydroxide and the suspension was warmed to 60 °C. After 2 h the solution was
allowed to cool to room temperature and was acidified to pH ~ 2. The precipitated solids
were collected by filtration, washed with water, and dried to provide the acid as an off-
white to light yellow solid. The acid was coupled with 1,4-diazabicyclo[3.2.2]nonane

according to procedure A.

The Grignard reagent of thiazole is commercially available. Altematively, the

aryllithium and the corresponding arylzinc reagent can be generated according to the
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In carrying out the procedures of the present
invention it is of course to be understood that
wo sfoenewose to particul ar buffers, nedia, reagertBUS2005/015937
cells, culture conditions and the |ike are not
intended to be Ilimting, but are to be read so as to
include all related materials that one of ordinary
skill in the art would recogni ze as being of interest
or value in the particular context in which that
prd'cesmmjtldnedibsf RneéaeMlédet HoOre xtanp|Res. Dével. 008, 7e696. The zinc

| e t t te one buffer ste ul tur
re R RhoR 10T i ekt eBlR Y Bishroed BT i By oKy
identical, results. Those of skill in the art wll
have suff|C|ent know edge of such systens and
ThesfoHewBIzRgide 8 exsopraparedacerdas) te thigymeiedt  undue
experimentation, to nake such substitutions as wl|l
optimal |y serve their purposes in using the nethods
5ahﬁlmmmdeﬂubééidﬁsnﬂ&&edbbgﬂﬁhnkiThe conpounds of the

bR ahARE FaREHo Rl B ponus. Thus. for

5-eX 3Magol- xgmﬂuﬁ@&omb@béxml atigl atively low activity
are also useful for preparing other conpounds within

o-{ h&-Qavd e YirdHgadnzale-Jrrabyrvtig @i i nvention will now be

MMe'ﬂﬁJi 1@%%61@- DAYy %Xzoﬁ’é%ﬁ&%oiﬁl |9, ng non-1imting
xanpl'es. I n app ylng the disclosure of these

6-6% Methyed, 3-thiazelibul) d Hoimdikasps-3-chmbaxylic acidl. mi nd t hat ot her

[ ts tho s di scl osed

SBENsP g B RSBl Ry eI no' doubt
-&uggﬁgﬂlmhﬂnﬁ@ﬂyyglvpuﬁh@$£3@ﬁﬂﬁkyﬂdadd1 the rel evant
art. In the fore o and in the follow ng exanples,
6- egFloPr@ﬁiﬁlelr abEREY %‘PaTPB’FX’ﬁ aGicorrected in degrees
Cel si us; and, unless ot herwi se indicated, all parts
and percentages are by weight. The entire disclosures
Prokcedurie Sappl i cati ons, patents and publications cited

abo@o%ﬁgre?i l oov\\flidegraemgﬁ & §¥ thg %9 ! o¥1 11 oﬁ 1&%2019 fcgr:ggxﬁlc acids

Usi ng oW ng procedures and for théf procedures
frele $eonmdincthyialibnes. ($ee, GedrboWi. DL a@apoSn8stentrNI=6H1TPR)1¢6.)
1-54 were prepared.

To a cooled (water/ice bath) solution of bromomethylaniline (1.00 equiv.) in
chloroform (1.5 ml./mol) was added acetic anhydride (2.27 equiv.) maintaining the
temperature below 40 °C. The mixture was stirred at room temperature for 1 h. Potassium
acetate (0.29 eq) was added followed by isoarﬁyl nitrite (2.15 equiv.). The reaction
mixture was heated overnight to reflux. Volatiles were removed on vacuum rotary
evaporator. Water (0.65 L/mol) was added to the residue and the mixture was again
concentrated in vacuum. Hydrochloric acid (11 N, 1 L/mol) was added to the residue and
the mixture was vigorously stirred and heated to 50 °C for 2 h The mixture was cooled to
room temperature and pH was adjusted to 10 with 50% aqueous sodium hydroxide while
maintaining the temperature below 25 °C. The mixture was diluted with water (0.65
L/mol) and extracted with ethyl acetate (2 x 1.2 L/mol). The combined extracts were

washed with brine (1 L/mol) and dried over anhydrous sodium sulfate. The organic
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EXAMPLES Al'l spectra were recorded at 300 Mz on a
Bruker Instrunents NVR unl ess ot herw se stated.

w@empliirgs constants (J) are in Hertz (Hz) and pernkS2085/@15937
listed relative to TM5 (d 0.00 ppn). M crowave
reacti ons were perfornmed using a Personal Chem stry
Optim zer(tm mcrowave reactor iin 2.5 nL or 5 niL
Personal Chemi stry mcrowave reactor vials. Al
reactions were performed at 200 OC for 600 s with the
sbiuxienl whae ffifteted mﬁro@lh aplugse sdicheeinThe phtgay sxdfurthed dlawd ovith ethyl
ac id Lon _exc e resins (SCX mere urchasedfrom .
oBEip o BN D teEtovih o e TRPOCPRRST R Pt Aaresifue was
tdtuatédwith L@&aﬁ@“‘@slxbﬁfdl B BRI sobid3Inaeri] GRAs WM Sctétd b Giltfation, rinsed
gradi ent of 20/80 to 80/20 water (0.1%formc

VAt hepraae end dried (o proyide thopbrasneindazaleiin pO-g0%&r vieldni n.
Preparative HPLC was performed on 30 mm'x 100 nm Xtera
Prep RPi8 5 mcolums using an 8 mn gradient of 95/5
t o 20b8Gowabe of he bidradindazble (AOD dyudiag &t arhiytiroub @HFQ7 1%mol) was

C aC|d chlarid a of . tthe bicycle .
o e G o YRR O el ol L 47 Bivel Bare €5 worigms gt room
tdiysbi Gl Ohe Geating dofutidn %ts hﬁﬂ@d BE nR kitdofteMpetalife then cooled
bi cyclic am de, followed I solation of the resulting

in ARydrgaqesang batke ﬁ?@%mﬂ&m%(lﬂrMc@dwl@bexape 27kl efuiv.) was added
togﬂﬂzt H:gustﬁ)% fo@&r@ lﬁttall:hterL%{ ﬁég qngﬁé?at%reoﬁag\k/d—%% @, The mixture was

preparation of su
sher 2slotahi-8Q GCe- Anh)airmsxgdrbml diok s \ﬁ/:{sohmlibﬂtei through the reaction

corre ondln thlo Q Eg sol uti on
xturet %gcxy{)?{ opeh %\? %Q b7fo enre%cttwgrwa(szaélomejl t%egch room
temnateberdure el keelblhg sleal®y f1é3 oﬂ’ﬂmbbn dioRpisi thdugt (iR rH]xXﬁré'r Brine (6
reflux for 1.5 cooled to rt, and

Lisgih gﬁfa F%fles dnd RH\pA dlisomixitpie W.a%éd,] reiechig S with eoncdi hydipebloric acid.
THE %ﬁ)@thiée\Qas' thrS’dt&f‘lvﬁﬁ Wgﬁﬁ RaREadn® ¥y 8 L)?n?&g eghet &n% rpeg "extracts

and was treated wth alum hum chlori de
were washed with small volume of brine, dried over anhydrous sodium sulfate and

concentrated. The product was purified by chromatography on silica gel or by
crystallization to provide the acid in 30-60% yield. The acid was coupled with 1,4-

diazabicyclo[3.2.2]nonane according to procedure A.
The following acid was prepared by this method:
1 H-Indazole-4-carboxylic acid.
Procedure 6:
Procedure 6 details the preparation of benzisoxazole-3-carboxylic acid from 2,5-
dibromonitrobenzene.
Diethyl malonate (12.6 g, 79 mmol) was added to a suspension of sodium hydride

(3.16 g, 132 mmol) in dimethylsulfoxide (60 ml) over 30 min. The temperature of the

reaction rose to 60 °C and the mixture clarified. 1,4-Dibromo-2-nitrobenzene (10 g, 36.0
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portions. The m xture was heated at reflux for 30 mn,

cooled to rt, and poured onto ice water with stirring.
wabmsorgai ¢ | ayer was separated and successi VECHUS2005/015937

washed with saturated, aqueous sodi um bi carbonat e,

water, and brine. The organic |ayer was dried over

magnesi um sul fate, filtered and concentrated in vacuo.

The residue was purified by chromatography (4/1 ethyl

acet at e/ hexane) whi ch provi ded

1Br0B t sk addeth end chd saptien eras 2nadatdinedidor( 2 104t #¥) A0  The reaction

orange solid.. To m xture of the di.on 0. 44 1) in.
PR Sl PGP o ircionti AP drowoe flep The precibiated

J088s Reldesdl a6 REIEANSarRicIriet it® Proiadnageio Mee proldd (§941

m.) and the reaction m xture was maintained for 12 h.

The precipitated pink solids were isol atedby

filtrak Oy (\fﬁ/g?)gg,gg%tﬁm%t &hs dﬂﬂgddﬂtﬁd‘i Indelonfid@of sodium

vacuumto af
hydtdxadey K¥n nils 06 hi ramol) earBl ¢teer beacaon deix(W@%yas Twirained at room

sol ution.of the_.amde (5 46 mol) in.methangl (100

SRR 6 TN TRURHRP N S oo s GRortiliang o mi)

atvd Svad @aidETéd atThe pfdcipitade@bolid® Were GoRtedtyt filtrhtion ddirid@%o provide:

acidified to pH < 2 by the slow addition of cone :

%@E&%@ﬁFé@ﬁé&gé}d. The organic | ayer was extracted -

wi t h di chl oronet hane (2 x) and was dried-over sodi um

sul fate. The crude product was purified by

chr orfwitfone aphy1 EEQO¥B0ddded to a solution of the acid (7.00 g, 27.0 mmol) in
[.ch onethane/ net hanol / form ¢ i d)y to_provi

QR ROT) T BT R4 oo Mgk el For g vs

odfceatrpied kin8e&l reduce Phess@el dheassideuphephrttiddedbefiveen ethyl acetate

L azabi cycl o[ 3. 2. 2] nonane accordi ng to praqocedure A .
GHET P?%W%te%&qdd@n FRIPRNgYE éﬁame)oan%yhft PrnIFAYRioRas washed with

s%ﬂ&?&ﬁ%iﬁﬁh&ﬂb@ﬁ&é ?5@&93[;1%@){)'\&& QS@E%L@: PrdBlohaX Mayer was dried

, 2-benzi sot hi azol e-'3- carboxylic ‘aci d. -
(epdiurn owlfate) apd benvenisaitchiopzonide $0¢ g DWx)ofithe estéras a liquid.
6-Tri fl uoronet hoxy-1|, 2- benzi sot hi azol e-3 -carboxylic
acid '
Under N, atmosphere, sodium ethylate was formed with sodium (33.5 g, 1.46

mol) in ethanol (1.0 L).

Isoa;mylnitrite‘(225 mlL) 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 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%)).
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6- Brono-1, 2-benzisothiazole-3 -carboxylic acid

7- Met hoxy- 1|, 2- benzi sot hi azol e- 3-car boxylic acid
woemsedwse 2 Procedure 2 provides a nethod forpd1res2005/015937

conversion of substituted isatins to the corresponding

i ndazol e-3 -carboxylic acids. The conversion of the

substituted isatins to the correspondi ng i ndazol e-3 -

carboxylic acids is essentially the sane nmethod as

descri bed for indazol e-3-carboxylic acid: Snyder,

H R 10%tPallaiiurn od .cardoh (IChgrmd Sﬁmhyla:ﬁﬁﬁ (734, 82@(ﬁﬁn01)|'h(ere added

substltut t|n

(B APUHPR PGB Qe DRSO RR e he (S Sfsdogp cthanol
(30mily zﬁ 0 Bl%dbxuaﬁgé%ﬁ%bh%&' dﬁl‘xtﬁfgeﬁ\’af’x‘h@hjtx‘b‘é&ga&ﬁs 8d whremoved

» rt and was mai nt ai ned for . he reacti on m xture was
by ewicuatianpang rgma%addwuvtahydmg@atg@a amitthe Ieactiqpanixgire tap magitained

fozolldh@.mo n’h’ié’ h}t7c§é%§aaqp%|e)e \Lst Y@ftlo%red (b§/ am'a)uan -En{i g%)l%cheg with

n was pet s tubner ge
nitopérags, afd the paltpdiuon ﬂdny)vecﬂ by Iﬁhdatnanlt}urbuginCdfte sTih{ fittércake was

aci 3. nL n 4 at 0 OC. The addjtion
waghst 5 Fnfroheh  SEmELatd e Tal® were e Aoy g endue was
dRsidd BnRthlOmBinane R00 RIS 4nd (B30l nivhPRadhbd Wiith Wdtdr)(4 x 50
chl oride dihydrate (52.7 mol) in concentrated

iy adrésssesinm saldate) cevaRorataf s AUy 1t3d) ¢ Rbthegeduches a yellow
ST OHS. THEerbel 3t (et B IPATR\IEhd SR T

adid tas adupdet, witkas Hediazabityrlejd 26X nomnel aczhorchng tocprgaedmec’fx

guantitative nmass balance. The solid was
recrystallized fromacetic acid (20 nL/g) to provide

LitB@tud€ iréfe@fca Aﬁ@nt Rvdl;| BYd®, i 1R ; Bahibercugh dPWaSeboeck, N.M.;
coupled wth | dlazablc clo{s 2. 2] nonane accordlng

Lopgsith dedirasson, STREO OG0 aci ds were prepared
according to this nethod: 5-Brono-
H i ndazol e- 3- car boxyl i ¢ acid. 5-Methoxy-|
The fohldavaty asiBwesaprbpaxsd ustngtbisduetBed: Tri f | uor onet hoxy) - |
H i ndazol e- 3- car boxyl i ¢ aci d.

~1,2-Benzisoxazole-3-carboxylic acid.

Procedure 7
"Procedure 7 provides a method for the trapping of indazole aryllithiums with

ketones and the coupling with 3-aminoquinuclidine to form heterocyclic derivatives.

tert-Butyl 6-br6moindazole-3-carboxylate was prepared from the acid by reaction
with a 2-fold excess of di-tert-butyldicarbonate followed by treatment with sodium
hydroxide. To a suspension of sodium hydride (60% mineral oil dispersion) (4.8 mmol)
in tetrahydrofuran (40 mL) at 0 °C was slowly added a solution of tert-butyl 6-
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 terz-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
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Procedure 3 Procedure 3 provides a nethod for the
preparation of 5-nitroindazol e-3-acid from

wo ps20l0ss 3- aci d. The conversion of et hyl PCT/US2005/015937
i ndazol e-3-acid to 5-nitroindazol e-3-carboxylic acid
Is essentially the sane nethod as descri bed for nethyl
3-nitrobenzoic acid: Kaomm O.; Segur, J.B. Og. Syn.
Coll. Vol 1. 1941, 372. Ethyl indazol e-3-carboxyl ate
(73.7 mmol ) was dissolved in 20 nL concentrated

~BUtQ fori Ich and daand fohe°C.edhd teaction mixmre widsuemdleé ovithcatirated

0C. A mxture f congentrated sulfuric acid (12
QAU AR CClegide dnd 2 RIS SaabE ébettsﬁgﬁetate (100
miL@né& Mates €100f mjl) hTheT&%arm: Xdyef &a¥\Spadatdd! cvagheﬁ %a@tshne (50 mL),
additional 1 was poured onto of crushed :

diigce (pE@oesm W@t@ol andl \epocengiatedct edhpy repidvgunyas  purified by

PRG0SV, Ul SEEES o s Bren -
yidl Famdbamid-3catbex drechcidtert ol ester (020%) hﬂazad:cﬂdrlm salef | ux
for 2 h. The m xture was allowed to cool to room

tenmperature and the solid was collected and dried in

vacug.(4-plyRfdk et eh Rikdpykand4-M) NIELINABIOB Rado ALY leAt Huty] ester

(53% as a colorless solid. Theester was added to a
(0% mobrivastdisstpvea Sod@iflymiongaiic axiddd mndnd flee Mirdye e gipintained

atvfa? gﬁ@% Cooq(}Ol 6015: Tﬁ‘é E&(/erﬁ vl;‘astrgﬁo§éd Jé;t Jagﬂo VRS ¢ e remgue was

to roomtenperature and was aci
txituramdl witR . ethijlh eacpatec iop ptoavided 658 bidiksy dvee 2 B-poyodnl- @o/t)eldi -indazole-3-
h ;lat|826 shed with water, and dried to provide
HrRXYHEAGI429%8) | i ght yel | ow solid. The acid was coupl ed
with |, 4-diazabicycl 0[3 2. 2] nonane according to
procedure A. Procedure 4 Procedure 4 provides a nethod

~for tHydmsyicnghyseresnt-vhd Ahingaoias warbeaylisoieyd jer-butyl ester
(le(§ﬁ'1€r5§ %@ Gkafr alf) gﬂg&@lhérotapetxfcogcm "(‘5 Iﬁﬂt) tﬂ@t&gl&lelane (2 mL), and

bstltute erivatives
dkhhmm@hanve(ésSElIL) wad thhanigbde wids hreﬂuxed for 16 h. The solvent was

bJ S%é rzlﬁp\%cgé a%g thg rﬁ%l8%$ A atgllgiur%]?cﬁl ')th Cemy?ralcgtgte( % %§0QIide 6-

(tetrahydropyran-4-yl)-1H-indazole-3-carboxylic acid (60%) as a tan solid.

The acids were coupled with 1,4-diazabicyclo[3.2.2]nonane according to

procedure A.

The following acids were prepared using this method:
5-(3,6-Dihydro-2 H-pyran-4-yl)-1 H-indazole-3-carboxylic acid.
6-(3,6-Dihydro-2 H-pyran-4-yl)-1H-indazole-3-carboxylic acid.
5-(Tetrahydro-2 H-pyran-4-yl)-1H-indazole-3-carboxylic acid.

6-(Tetrahydro-2 H-pyran-4-yl)-1H-indazole-3-carboxylic acid. .

Procedure 8:
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(0.30 mol ). The vessel was evacuated and back-fill ed
Wi th argon gas. In a separate reaction vessel,
waeodoatiimss of the Gignard (1.2 nmol, 4 eq) wasPEUSTIOH/015937
a 0.5 Msolution of zinc chloride (1.2 nmml, 4 eq) in
tetrahydrofuran at rt. The suspension was mai ntai ned
for 30 mn and the entire contents were transferred to
the reaction vessel via cannula. The vessel was seal ed
and subjected to mcrowave irradiation at 100 OC for
600 Becedufd® pr@addsiaomethed fafLRe pfk@ﬁiraw')ﬁ bf aagttdiadaacled-acid and
0.5 nlL) .and concentrated.. The resi was dil ut ed
“\%ACPFPIE’&VU%I%E?@’@B?SG B ers sttt “é(%ﬂ‘feéct ed with
9/ 1 di chl oronet hane/ net hanol (5 x 40 nL). The conbi ned
organic |ayers were dried (sodiumsulfate) and
concent Pt BLroWake reactiognessgh svap ghirged avithy3-iodo-6-nitroindazole (1

PRy / c t

oS0 PERT (ERB et (2 B Dy Y ROREE RN BRE Bl Ghe vessel

wei scaldd snddiubjertby do axdrdeaanitratiiagors uts pEN%G 6ot Gﬂﬁssewaﬂ“l‘mdeaction
to 60 0C. After .2 h the utio s allowed to

MR P%@}egthﬁ"éeearmhsaﬁgeta@. ADEARREY pefer (00 fﬁﬂi and the

i8I visifaleRd (RRLbKIE MBI The eldaRfetiBrkr Mas tbldctaat bvﬁé'hed with brine,
washed with water, and dried to provide the acid as an

dreck (yenesive uifatsd, apdl qopeenssieddo v 128 inE whe KBL prisre of 3-
C}yﬁ‘nl) I?S tréing%%ge_r?ﬂd: é?llxt?c[u?’dagol%]ﬂoy 2??0“?%@%{ di eltO?IS mixture of 3-

proce ure I gnard reage 1'azo
cmmﬁamrmatlizy)lmmh d-ailomndaill¢ enndissaledd/in thN sadiphl hydnoxide and

4B eh e 2o B PAR AL PR Kb BC BB B F¥Rh S atowed 0 coo

toReeheempblatire al ear@fiully @kidifieRr(PH- = RpsvithDeNetydrot@R3ic aéid. The
696. The zinc reagents of oxazole, and rel ated

sqlidayanisslaje ang ﬁ@p@ﬁe@dwab dBPdicnty Providsi 31me ¢ dduifreindazole-3-
caTttﬁwgf?" I\_N ng agh%%\WIF_ goﬂ&f epa“Igrg ager dihng ch 1{) | Yith  1,4-

azole-3-c oxylic
diazabetyclefy2. 21310fr:tneammrdlﬁgyd probedwer Adazol e- 3-carboxylic
acid. 5-(I,3-Oxazol-2-yl)-1 Hindazol e-3-carboxylic
acid. 6-(I,3-0Oxazol-2-yl)-1 'Hindazol e-3-carboxylic
TREfolowing acid was prepared using this method:

6-Nitro-1H-indazole-3-carboxylic acid.

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

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

3-Bromo-4-nitrophenol (10.0 mmol) was added to a suspension of sodium
hydroxide (29.0 mmol) in N N-dimethylformamide (15 mL) and the suspension was
maintained for 15 min at rt. The reaction mixture was cooled to 0 °C and was treated
with ethyl chlorodifluoroacetate (20.0 mmol). The reaction mixture was heated at 70 °C
for 16 h and was concentrated. The residue was diluted with ice water (200 mL) and was

extracted with ethyl acetate (3x100 mL). The combined organic layers were dried

70



10

15

20

25

30

6- (4- Met hyl -1, 3-t hiazol -2-yl) -1
H- i ndazol e- 3- car boxyl i ¢ aci d.

W®20054A Messhy | -1, 3-t hi azol -2-yl) -1 PCT/US2005/015937
H i ndazol e- 3- car boxyl i c aci d.
5-(4-Methyl -1, 3-thiazol-2-yl)-I
H i ndazol e- 3-car boxylic acid. 5-(5-Methyl-

, 3-thiazol -2-yl)-I Hindazol e-3-carboxylic acid.
6- Cycl opropyl -1 , 2-benzi sot hi azol e- 3-car boxyl i ¢ aci d.
(ignestamrselfite Pndcenkehtated py fryvide sheali fiidrbmethf Dethdrine 75% yield as
prepa tion of indazole carboxylic acids from
2 gelWoMet hyl ani | i nes. (See, George V. DelLucca, U.S.
Patent No. 6,313,1 10.) To a cool ed (water/ice bath)
solution of bromonethylaniline (1.00 equiv.) in
chl oPistiof rmalanat: (A28mmimphvieiss adiigd direpseist do antwyprmsige of sodium
/ | al r-ag ur
h ng% r@?@ﬁ%& ATHn{L hylsn d{“%p&? ﬁ At ogrd‘é ! ?Pg?{?a%WoriQrHQ&re was
wE’Qh&iiSISid(DrﬁCamﬂtrﬁilﬁta(lﬁd 28 ®§h. \M&Sol&ddedf fheldxﬁmednayyl ether (149

) RArEY PG D 0 Vet ided Gt hed BaristpR Ry wes

h&HfedVAG Y PT FGLAL. W&Vc%ﬁﬁﬂaélgﬁon Wai Erﬂurécporﬁg ide/ Wlkr) aPeBie aqueous
added to the residue and the m xture was again

layemwen extzacted With \ﬁlscéltnmnethfmr Behdbmio. al%hedcqmlmlm organic layers
st 0
Vk)s{egrﬁo}rezoi 6%@%116%&!9’? %Pegtagf ﬁdénggﬁt%lﬂfdot% vd %@ L éﬁ%ﬁer \Qﬁ?l 2% yield
agnXbillr Fhevdiesteo Ol6Fdninol) ) wdiunt Bydrexide 5@ angl)p khdvavster (335 mL)
adj us ed to 0% a d hyd
R RS RRabLl B DOFSHoD8 B RGRs ARG & Sool o
rtiag Kl Acﬂfes@ mérhvae/aba@ﬁec( Rith alchio&r&héthared@ﬁm ACH UMb HIS the

ethyl acetate (2 x 1.2 L/nol). The conbi ned extracts
agyspes laserhees eautipushy pdiestgd tp ll_rvrrfbwpn%ﬁméra@ﬂmarosm@rw acid and the

| £ & T )
1AL, 540! hREH S 6 E%l}; The 18k gesgx G360 Hhd QRIAAR 5 °C and the
sdligs weer codlecité bly ﬁ/lttalnoemlnydnwldepmmde thtecid ol @@ra 1y1eh7hs

renmoved on vacuumrotary evaporator, and the residue

was triturated with heptane ( 1 L/nol). The solid
mat eptall Basrideol208ahasl) Masfadliéd atop@ise toi diig@@] YO0hnL) at 0 °C.

Agtgtp (%'837: gheglggl (%1I mgnotl)owaltosra%\c/lledda?ndt tlﬂg ret:l[:t?glo r'an%% %&llag hleanted at reflux
for 15 h. The reaction mixture was concentrated and the residue was partitioned between
dichloromethane (200 mL) and saturated sodium bicarbonate (100 mL). The aqueous
layer was further extracted with dichloromethane (2x200 mL) and the combined organic
layers were dried (magnesium sulfate) and concentrated to provide the ester in 60% yield

as a brown oil.

The ester (60.4 mmol) was dissolved in ethanol (103 mL), diluted with water (71
mL), and was treated with ammonium chloride (243 mmol) and iron powder (301 mmol).
The reaction mixture was heated at reflux for 10 minutes and the suspension was filtrated
through Celite and the filter cake was washed with ethanol three times. The filtrate was
concentrated, the residue was suspended in 2 N hydrochloric acid and was stirred

vigorously for 0.5 h. The aqueous layer was washed with ethyl acetate (3x50mL) and the
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To a solution of the bronoindazole (1.00 equiv.) in
anhydrous THF (7 L/ nol) was added sodi um hydri de (60%
wo mosiinesal oil, 1.1 1 equiv.) in several portPONESADS/N15937
roomtenperature. The resulting solution was stirred
30 mn at roomtenperature then cooled in dry
i ce/ acetone bath. sec-Butyllithium (1.3 Min
-cycl ohexane, 2.1 1 equiv.) was added to the reaction
m xture mai ntaining the tenperature below -50 0C. The
pHadjlubte@ toVag 0 Stithr § 8scdlilin &tdroRide O The Aqypds iyer way &@nacted with
di oxi de_was hubbl ed t hrough the reaction n1xture at

cw@ﬁ{%@%@ﬁwnﬁé pRdvthesomyeefl grgapicayerh ¥ ereciieli(Bagrggim sulfate).
gédc%ﬁ @@ﬁbnap QBahEIRRAAL YD E kL, eanﬁep%pasagmsgc@a%wﬂ 0

l ow o car on di oXide through the m Xture. Brine (6
minoholdre wddedad dedorgarde pilerndndt the suspsatsiamew ssalscatedjay stfig fop16 h.

B 0 RSP s By BT MRl Sy o
bicabdate (FoexlL) aad thkﬁfr&m\tﬁﬁrk&dl 00i thh). s ﬂ’lhle | aq\dﬁius neyedfwas further
ex(t_)t’%;;]tgg mlq%;cilggorgl\i}/agéla%? @éé‘@? g&ﬁ;&g IH)%ITPS e §P$ga%?cdlayers were dried -
(ntdeh QFBh QAITAB MM Qen&h&m@@t w@e YNV GESHRIakd18 @btkOR 19% yield

provide the ‘acid in 30-60%yield. The acid was coupl ed
asy@ irpwn 04 - dlazab|cyclo[3.2 2] nonane according to

procedure A. The follow ng acid was prepared by this

nmet hod: | H I ndazol e- 4-carboxylic acid. Procedure 6:
Pr oCcBatugseer 6@ tandly sbbiienpliyeipenidd (108 minol), and water (65 mL) were

| com%e&?%ﬁ%?%%gﬁaé%y Vs ored ohal £0 32, 4, coping to m, the

s) lay)@Swﬁ?sd%ﬁleHG\m% Qiém&tﬁéfhe0¢3x§@ﬂL}J MY Hquétfas layer was
16 g, 132 ) in dinmethylsulfoxide (60 m) over

adJ;l@tqﬁ ) thb “tltélnﬁ@cmtwf@ bydredidoricea@d ohher peipttatedgobds were
co?@%ea Bygg@,%tow GLAGEE nga And@%&m afe, 1hd GRBERZRBGde the

was a e so utlon was
acivhinrt7&b yeld. The ac2d aatoupld vat 1,Fhigazelsaptlo[812.2Thattane econading to
all owed to cool to rt and was poured into ice

PIPSSHE-400g) . The preci pit at ed

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

Procedure 10:
Procedure 10 provides a method for the preparation of 6-

difluoromethoxyindazole-3-acid from 4-nitrophenol.

4-Nitrophenol (162 mmol) was added to a suspension of sodium hydroxide (485
mmol) in N,N-dimethylformamide (150 mL) and the suspension was maintained for 15
min at rt. The reaction mixture was cooled to 0 °C and was treated with ethyl
chlorodifluoroacetate (329 mmol). The reaction mixture was heated at 70 °C for 16 h and

was concentrated. The residue was diluted with ice water (200 mL) and was extracted
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solids were isolated by filtration and dried to

provide 11.0 g of the product (89%. The ester ( 11.0
wW@?2003211038mol ) was diluted with a 2 N sol uti onP©Ff/US2005/015937

sodi um hydroxi de (32 nL, 63 mml) and the reaction

m xture was mai ntai ned at roomtenperature for 16 h.

The aqueous | ayer was extracted w th di chl oronet hane

(20 nmL) and was acidified. The precipitated solids

were isolated by filtration and dried to provide 7.00
wih ethyl heetatei(Bx (08294.). Fhe¢ combmed@irghn{c Ihyerk )wara dried] wagnesium

| ut | th i 7.00 g, 27.:0 n .
sl 4B CRGTIIGR (orHRREES PO £ikad nadatfld s o vellow
oit.eflux, maintained for 2 h, and was concentrated under

reduce pressure. The residue was partitioned between
et hyI acetate (250 m.) and saturated sodi um carbonate

“satur at e so% car %l g‘f% Cﬁ%f;%nﬁ) an i ' m@j (f&a ﬁ%ﬁt.ed with
wa'the(ZSrrgh))Iand Ivsaiy eneamawvmhrarmdor(lamdlhﬂmwﬂ(m dtratholandd iron powder

ncen dto I‘OVI de 8. 00 8% ster  as
(PG’ CHEE: Rt TLTRHE bt ey B Opgratuiadt the
sd‘s R Wiist filtes@rtinkdigh 331i%. 9Thd fitter dakk )wdshwRhB@R@h dthahoDthree
. Isoanylnitrite (225 nm.) was added to a sol ution of
e OO §THE AT BpceMARtet N EWDIeSige s Fisadverinpwater
h r f
arfd {h% ﬁeﬁﬁggd t%uj]io 5@ ltt@:'ﬁ})/lnéc%?&n 2%8%% gg?(&lé zprg’ﬁed’l\.@ﬁayer was
emaeqsdlrvedl ethghaswate (B POt a¢133h5 cgmbMeéeargaIm Jayiers were dried

et hano dr o rea
e s e P SPAlloN Tl " et 8 B e do acetc
anh@8rid (20vEeehnicd) ERDthet Iféacftionaﬁﬁnmaﬁvdaﬂhﬁlhﬁideaeﬁ vdrh1 62h N The
hydrochl oric acid. The reaction m xture was extracted

regdtion TRKRAYY Was dlued with water) (0 ae andevasdiesiralizad Stidaselid sodium
b1l:£‘¥()§{a§e WeYL L MBS AN VWITdE vwa@é 8blafcd ap énﬂa%o@%smd R8h WAtef, and

and dried (sodium sul fate) he residue was
dradrtp provatletshe mramrm mgﬁr2%(<phyld(a1/a11°hbye(hlbw deistane/ et hyl
acetate) to provide 110 g of the product ( 28%.10%
Pal | adi um on carbon (1.59) and triethylamne (7.5 g,
82. 4Aqamdl ghhyeide @ddefimol) was added to a solution of the acetamide (13.2

mmol) in chloroform (20 mL) and the reaction mixture was warmed to reflux. Fuming
nitric acid (16.0 mmol) was added dropwise and the reaction mixture was maintained at
reflux for 30 min. The cooled solution was diluted with water (20 mL) and the aqueous
layer was extracted with dichloromethane (3x10mL). The combined organic layers were-

dried (magnesium sulfate) and concentrated to provide the nitro-amide in 83% yield.

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

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

The aniline (15.7 mmol) was mixed with 40% hydrobromic acid (14.3 g) and

water (10 mL) and the reaction mixture was warmed to 80-90 °C in order to completely
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to a solution of ethyl
6- br onobenzi soxazol e- 3-car boxylate (20g, 0.08 Inol) in

weedoamoio3y 300m ) at 0 OC under an at nosphere OFCT/US2005/015937

ni trogen. The nitrogen atnosphere was renoved by
evacuation and replaced wth hydrogen gas, and the
reaction m xture was mai ntained for 1 hour. The

hydr ogen at nosphere was renoved by evacuation and

repl aced with nitrogen gas, and the palladi umrenoved
disyol¥¢ thieraatlinen Thhreascgbn @k tuteewasTdoelddi thteC amk e sotason of sodium

R
wilk el REERIN A0ENn2RE 2115 °@n£1dtﬁ1€ér&9| abpRp Tgm%m& gﬁﬁs mmol)
w th water 4&4 x 50 nmL), dri erdréésodl um sul fate) an
W@@a@wmdea % }p«dmhr@r@c@slddzg amwa@mmo (il &fhe solution of
9 T
e B s P oty ey SEIRASE BN BHE WY mainained
fm’d@phmcht\ﬂfltmm ﬂhedueaxztablrmymlmfvss Reaﬁdchmﬁ@ri’@ hc Gﬁmdn gy then at
Liter ture ef erence:

l@g"(gr 9 dxfl'fn%o eh%%%rp e reachion é@%tur wm; alloF\eve'\c/il to cool to rt

alhdJWQ§E)ﬁf‘d¢cted-Rmth Mﬁﬁﬂﬁhthaﬁe 3)55@11‘@6/ Qll@gzgﬁlbﬁiedm@amc layers were
fol |l ow ngl aci d was prepared usi g\g thi s met hod:
i‘s

washed gty 15k spdipme hydeoxidso pipterc ! ¢ ibydrophlgrie digide apd water.  The
f [
ofBAESHHEEuE R, BB LBl O LU 020 Pl e i

breintithe B-74f% yiekjuas might yhllow sbbd.f or m het er ocycli c
derivatives. tert-Buty\ 6-bronoi ndazol e-3-carboxyl ate
was prepared fromthe acid by reaction with a 2-fold

excePtetlgfl mkiloda®y (%bﬂhﬂﬂxdﬂ) ¢as badwat &oﬁ@isb QyedsuBension of sodium -
treatment with sodi um hgﬂrom de. To susgensn on of

hygsigie (4 fymreh an (Bosthiswixide G mLyias PeiCsi dR§ reagtign mrghye was
W'aﬂnédeforﬁhog rf %zﬂ afn%@ f&LQO Ain O 1@@0%%11 Sf gﬁ‘é Hit dﬂ%ﬁu@e (11.7

sol ution tert- br onoi ndazo car boxyl a
nmmll)mmkme)hyilsulfwﬂtr (ahyrd:) o#aﬂraaldeq dropiwise m‘dt téc rsatchom nmxfure was

h%lg‘%i ag 1 ?O gC ?}%rsig}ll.o : onoogead S{)fl(ﬁl{)n W&%ﬁ*r‘é? ﬂ?tﬁr‘}’?e Water and tge aqueous
layer was extracted with dichloromethane (3x100 mL). The combined organic layers
were dried (magnesium sulfate) and concentrated to give the crude diester as an oil. The
diester (11.7 mmol), sodium hydroxide (35 mmol), and water (20 mL) were éombined
and heated at 60 °C for 1 h. The reaction mixture was allowed to cool to rt and the -
aqueous layer was washed with dichloromethane (3x100 mL). The pH of the aqueous
layer was cautiously adjusted to 1 with concentrated hydrochloric acid and the reaction
mixture was heated at 60 °C for 1 h. The suspension was cooled to 0 °C and the solids

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

Acetyl chloride (15.3 mmol) was added dropwise to ethanol (50 mL) at 0 °C.
After 30 min, the acid (7.69 mmol) was added and the reaction mixture was heated at
reflux for 15 h. The geaction mixture was concentrated and the residue was partitioned
between dichloromethane (20 mL) and saturated sodium bicarbonate (10 mL). The

aqueous layer was further extracted with dichloromethane (2x20 mL) and the combined
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in pentane (5.1 nmmol) was added. After 0.5 h at -78
0C, a solution of tetrahydropyran-4- one (5 mmol) in

wao giosahsk of uran (1 nL) was added dropw se. TRET/US2005/015937

m xture was stirred at-78 OC for 1 h and warned to O
OC. The reaction m xture was quenched with saturated
aqueous ammoni um chl oride and the m xture was
partitioned between ethyl acetate (100 nL) and water
(100 nL). The organic | ayer was separated, washed with

. okgahitcela(/éiﬁ)mte) driedir {negnésimg sakfate)nmiuddnatrijatedatdchrovide the ester in

trai)ed The residue was purified by

taﬁ)@ B3P 70/ 30 et hyl acetate/ hexanes) to yield
6 (4 hydr oxyt et r ahydropyran-4- yl)-|

H i ndazol e- 3-carboxylic acid tert-butyl ester (68% as

a coPeeticeathydads 6.0 gL svashaddeskipt @ syspensimoplythe estar (364 mmol),
ohl AP0 D BRI BUNC. ZrB R (E i) Nas SRR i g oyer 15

nith @ndribetregotiowas x e msammathu&ﬂ foro®0mire apef@und theh dor LS h at rt.

h Th sol ven ved i.n vacup and. the resi
ARiional g B é{i (i b0 Wasai‘é‘@?da‘inél tg%fﬁﬂft&ﬁﬂ' ra@ntame% or3 h. The

s@spéxgﬁsﬁlcﬁr \Fés}"ﬁ/l@&&ia t /()U%Hte”ah&l ke filtriteivintd %5ﬁ’éeﬁtr§red The residue was

car boxyli ¢ aci

B ianad RRTTSeT B4 codipgy bisarkona (10 mL) and athyl scetate (20 )
Iy LAt & \

TASBRELSE, SARBEILIE A5\t S5O SHE) L e comis

otganetlmemwbra need Pnagnesiuarsdlfate chidapocmthedeo pR vide)thamatamide

% Eﬂt elvvvas refl uxed for 16 h. The sol vent was

i 2BV 57 WRYRSMand the residue was triturated with
ethyl acetate to provide 6- (tetrahydropyran-4-yl)-I

H i ndazol e- 3- car boxyl i c_aci d fGO% as a tan solid. The

aci déceisraahydisds| (b7 oD, lisoamy] isp (Bt mgad), andpefasshveacetate
(B6E H{n%lﬁg'exteoadﬁécpﬁtﬁg%lﬁnﬁl ofl 1€ QbR AD236HH MRERroform (20

prepared using t
nﬁ.—) @Bd G}e[aulsgﬁdslon Kds [hyzrtahatéteﬂ\h)é far 16 h. The solution was evaporated and
|nd zo qrbo ylic aci
(<§ Wﬁ OH,aBt % l%eé\ﬁeejfl ﬁ? r_a ed sodium bicarbonate (10 mlL) and
didl‘ﬂoftdﬁdlﬁﬁn% 2@ antigxy! iThe a(‘aqtﬂeous layer was further extracted with
5- (Tetrahydro- 2H pyran-4-yl)-I Hindazol e-3-carboxylic
dlgaoaomethane (2x20 mL)“and the com ined organic layers were dried (magnesium

sulfate) and concentrated to provide the crude N-acetylindazole ester as a brown oil.

The ester (3.36 mmol), sodium hydroxide (10 mmol) and water (5 mL) were
combined and the reaction was maintained for 24 h at 60 °C. After cooling to rt, the
aqueous layer was washed with dichloromethane (3x30mL). The aqueous layer was
adjusted to pH 1 with concentrated hydrochloric acid and the precipitated solids were
collected by filtration, washed with water and dichloromethane, and dried to provide the
acid in 26% yield. The acid was coupled with 1,4-diazabicyclo[3.2.2]nonane according to

procedure A.

The following acids were prepared according to this method:
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6- (Tet rahydr o- 2H pyran-4-yl)-I H ndazol e- 3-carboxylic
acid. Procedure 8:Procedure 8 provides a nethod for

wo besprepar at i on of 6-nitroi ndazol e-3-aci d andp¢1©52005/015937

coupling with bicyclobases to formnitro-substituted
derivatives. A5 nL mcrowave reaction vessel was
charged with 3-iodo-6-nitroindazole ( 1 nmmol), copper
(1) cyanide (2 mmmol) and N, i V-di met hyl f ormarni de (3
m.). The vessel was seal ed and subjected to m crowave
6i(bitaranétboxyatl F1BBaAE-F-oarb60dicser. The reacti on
m xture was partitioned between ethyl acetate (100 nlL)
and water (100 nmL) and the mixture was filtered
Phéve@ugh11Gel i te. The organic | ayer was col | ect ed
washed with brine, dried (magnesiumsulfate),
concBicsdiredl P’{?V@F%émfﬁ@drf@f £ PECPAIZHAN B @ékcmyenwoly acids from

t}féycﬂﬂgsp%nﬁihé 59:}2%@)%?%&2&9%@%%&1%%%‘3 Sndiofs. Yel | ow

soli1d xture o cyano- 6-nitroi ndazol e
and 6-nitroi ndazol e was di ssolved in 10 N sodi um

DL B A BT SR ot o

eth@D N3-h TP LY- al(mxanaﬁﬁswa@ry&fmkymetagl)dlﬁ hﬁdzo(iaklcarbaiylmt 00.594
3 N hydrochloric, acid, lid was isolate

mpgl}, drlﬁﬁfbbﬂ %pyrﬁolgl@é\&o t5%4 mng_ﬁ}) dad Sq]ﬁl&nglphosphme (O 594 mmol) in

te@raﬂ&&rSﬁHﬁd@m 3Th§ %a@%%h§nﬁﬁ1‘t£n@isfo? 1810 W& dofleentrated.
he” aci d was coup ed wt

Tbc aséabﬁ We hao{lﬂe@b)aqlmwnatngraal@c@@@/iong X4 Omtlnd eckiate/[/30/2 ethyl

L£pare
ses iy bR R A R FRRE s R Ay PR B AP el The
eé?érgc‘fﬁlﬁﬁ.lr @pemﬁﬁ@VItcﬁiegro&lcFEtdi@d af:ﬂ(rj ﬁvmeh prv@@aroatxplegm @fith  1,4-
5-di.fluor t hoxyi ndazol e- 3-aci rom
dlgzahl%yﬁk?lagﬁ BTASAYAINE 3R RIOGHBIA4ni t r ophenol  (10. 0
nnDI) was added to a suspensi on of sodi um hydroxi de
(29.0 mml ) in N, V-dinethyl formam de (15 nlL) and the
The flewsngoreidaeeere prepared using this method:

5-(Tetrahydro-2 H-pyran-4-yloxy)-1-[2-(trimethylsilyl)ethoxy]methyl-1H-indazole-3-

carboxylic acid.
II. Coupling and Derivatization Procedures
Representative Procedure A.

Procedure A provides a method for the coupling between bicyclobases and

carboxylic acids to form carboxamide derivatives.

Example 1:  3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-4 H-chromen-4-one

hydroformate.
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mai ntained for 15 mn at rt. The reaction m xture was
cooled to 0 OC and was treated with ethyl

wabdosnowss | uor oacetate (20.0 mmol ). The react i BET/US2005/015937
m xture was heated at 70 OC for 16 h and was
concentrated. The residue was diluted with ice water

- (200 nL) and was extracted with ethyl acetate (3x100
nm.). The conbi ned organic | ayers were dried(nagnesi um
sul fate) and concentrated to provide the
di fl uoronet hyl ether On @5%yi eld as a yellow oil.
Di et hyl mal onate (1328 vas added eropvvi se to a
suspension of s pr h plrl 328 mo
di met hyl sul f oxi 0 0 0C. The Pé'actl on
m xture was warnmed to 60 OC and mai ntained for 0.5 h.
A solution of the difluoronethyl ether (149 nmmol) in

NA-IRLEPEbSHEhAxhgR (689 nmaal) VWass AIdEE e QE&QMbriS@f @9 @aﬂbbﬁyhc acid

Teaction m xture was heated at 100 OC for

(X8 rarroBb ol Atdiazabigrado (3 Guileenapn { b2 cmmpd) and, H/éﬁH (9#6@3 mmol) in
t I
N@?ﬁ%ﬁﬁ%@%ﬁﬁ%&g@@ cr)rﬁ% at %:t’@ CLnWtﬁJ]re?étfég n‘ﬁ&%&lgsaﬁgm Cinned for 10

inéd organic [ayers were
h.( Tiwgreestionnmsmire atas )oaled oo en$EXNtavhtnay washel wehtdmhanph ded the

di est % | . The di
RHB) W Bl GRS oAl GBREaD RBPIE AR oaeis BGgesidup wes
pWEHR 5T RRH e @nﬂ,@@%&ﬂd@&xe SR RE ihas 94 yikd. WHSNMR (CD;OD) 5

reactlon m Xt ure was wed to cool tort and th

8&B|lﬁedu§) Befpels, WHS &A)é%,(}dédfw%(h 1dfi, d e/ Seetch dime’- €3kIObH) 762 -

f
DaFatdiPd o In AN L R S CR S 6124 (o6
HDW(TE&E(mpﬂHUﬂD(t/M&(ELm1W6amadm&t299Ql\/U€1)‘ or 1 h. The

suspensi on was cooled to 5 0C and the solids were
collected by filtration and dried to provide the acid

i ARAs BRR prepis; added
g B e Dt P AT 6.5 n, the

acid (101 mol ) was added and the reaction mxture was

Egag%t r a% leg Idil% E)ﬁgd%g‘silq%]lﬁ;gn% g%tob?l?llonegﬁ%et ween

hyﬂnblndmmaet hane (200 nlL) and saturated sodi um
bi carbonate (100 nL). The aqueous | ayer was further
extracted with dichl oponetihane (2x200 nl) and the
combi ned organic N 0

{ N

N H OH

N

H

Prepared by Procedure A in 29 % yield. LC/MS (EI) tz 2.4 min, m/z 271 (M™+1).

Example 3: 6-Cyclopropyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-

benzisothiazole hydroformate.
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| ayers were dried (magnesium sul fate) and concentrat ed
to provide the ester in 60%yield as a brown oil. The
wesien1089. 4 Mol ) was di ssolved in ethanol (188r/m&30p5/015937
diluted with water (71 nlL), and was treated with
amoni um chl ori de (243 mmol ) and iron powder (301
mmol ). The reaction m xture was heated at reflux for
10 m nutes and the suspension was filtrated through
Celite and the filter cake was washed with ethano
three tinmes. The filtrate was concentrated, the
' ] | Qr S
PR e UG PSR ROR OB el L QMY EIPE RIS PR BRTELF
washed mnth et hyl acetate (3x50m.) and t hepH adj ust ed

SO RN SRRV D TSR

5 4SORIRAGMRISRFSokAYRl S Were dried (magnesium
Sulfate). Acétic anhydride (392 nmmol), isoanyl nitrite

(291 nmol ), and potassium acetate (51.0 mmol) were
added to the organic |layer an the suspensi on was
heated at reflux for 16 h. T\e ol uti on was evaporat ed
and the residue was parti i bet ween sat ur at ed
sodluntblcarbonateég§Q7 nd di chjoronet hane (100
nm.) . The aqueous |

furthem extracted with
di chl or onet hane (2x10 yNnd t he conbi ned organic
layers were dried (magnesium sul fate) and concentrat ed

to provide the -acetylindazole ester in 79% yield as a

PRIy BEl=A ey YBR S TR n mt  g)

10 reacti on was nalntalned for 24 h at 60 0C. After

E%%’@H of e bRy SO0 R on @ iprbR R oo 2t pyran-

}pﬁhﬁﬂﬂ&ﬁ(ﬂHﬂﬁmM&h concentrated hydrochl ori c aci d.

he preci pi ated solids were collected by filtration,
washed with water and di chl oronethane, and dried to
provide the acid in 27% yi el do_ The acid was coupl ed
with |, 4-diazabicycl o[ 3. 2. 2]{nonlane according to
procedure A

15
Prepared by Procedure A in 20 % yield. LC/MS (EI) #g 2.42 min, m/z 353 (M'+1).
Example 6: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(tetrahydro-2H-pyran-4-
ybh-1H-indazole hydroformate.

20
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The foll ow ng acids were prepared according to this
nmet hod: 5-(Di fluoronethoxy)-l Hindazol e-3-carboxylic

waeiogda1scedure 10: Procedure 10 provi des a netTioskoboe15937

the preparation of 6- difluoronmethoxyi ndazol e-3-acid
from 4-nitrophenol. 4-Ntrophenol (162 nmol) was added
to a suspension of sodi um hydroxide (485 nmmol) in
N, 7V-di et hyl f or mam de (150 nlL) and the suspensi on was
mai ntained for 15 mn at rt. The reaction m xture was
cooled to 0 OC and was treat€d\with et hyl
chl or odi fl uor oacetate (329 pl|). The reaction m xture
was heated at 70 OC for 16 h™and was concentrated. The
residue was diluted with ice wmater (200 nlL) and was
extractedw th ethyl ace§ atelOO m.). The conbi ned
Fgnesi um sul fate) and

organi c | ayers merégﬂgis Yo Lym s
concentrated to provide the difluoroffethyl ether in
59% yield as a yel LdWil. " The nitro ether (149 ol )
was di ssolved in ethanol (37.5 nL), diluted with water
(25 nL), and was treated with ammoni um chl oride (84.7
PRPREY bRPEEALH ARRWI L yiekOT YV (EL) 7k I2e4 1rBRG hii2035 STVKE-Uy. €
was heated at refl ux ?or 30 minutes and the suspension
was filtered through Celite. The filter cake was

o FRpRace Garbitydds 22 RIS e FOTIENRS 2 pyrpo-s-

re con e resi'due was di ssol véd

yl)11 Haiiidagzol@ hgd off@npite.adj usted to 9-10 with 5 M sodi um
hydr oxi de. The aqueous |ayer was extracted with ethyl
acetate (3x1 00rM) and the conbi ned organic |ayers
were dried (nmagnesium sul fate) and concentrated to a
yellow oil. The oil was dissol n acetic anhydride

(23.5 Mol ) and the react' dre was mai nt ai ned at

rt for 16 h. The reacy ¢gture was diluted with
water (50 nlL) and S thalized with solid sodi um
bi car bonate. The Lg&ipi afied sol i ds“wet® isol ated by
filtration, washéd wi'th wat'er, and

Prepared by Procedure A in 20 % yield. LC/MS (EI) tz 2.44 min, m/z 355 (M*+1).

Example 8: 3-(1,4-Diazabicyclo{3.2.2]non-4-ylcarbonyl)-1,2-benzisoxazole

hydroformate.

P
W H

OH
NN
/
ol

Prepared by Procedure A in 20 % yield. LC/MS (EI) ¢z 3.78 min, m/z 272 (M"+1).

Example 9: 3-(1,4-Diazabicyclo[3.2.2]noh-4-ylcarbonyl)-S-(nitro)-lH-indazole.
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dried to provide the acetamde in 62%yield as a |ight
yell ow solid. Acetic anhydride (19.6 mmpl) was added
WO 0s/1si0But i on of the acetam de (13.2 mmol) i NPCT/US2005/015937
chloroform (20 nL) and the reaction m xture was war ned
to reflux. Fumng nitric acid (16.0 mvl) was added
dropwi se and the reaction m xture was mai ntai ned at
reflux for 30 min.' The cool ed solution was dil uted
with water (20 nlL) and the aqueous | ayer was extracted
wi t h di chl oronmet hane (3x1 QOrLd. e conbi ned organic
| ayers were dried (maggesi ums ;ggf) and concentrated
to provide the nitro-&aniyd 839N el d. The ami de
(11.0 muol ), sodium hydrexdg (43.8 mmol ), and water
(10 nL) were conbined and the reaction m xture was
mai ntai ned for 1.5 hour at 60 OC. the reaction was
allowed to cool to rt and the precipitated solids were
Piepmkabeftrdvydre 1At in@0i% mieldarioC/ eSS . i 3hminatnér 3162V +1).
dried to provide the aniline in 98%yield as a |ight
yellow solid. The aniline (15.7 nmol) was m xed with
E49%pRYydr obfem ¢ afjich- bi&ﬂzaglcgaloﬁm]ﬁ@ﬁﬂ[yléﬂr@oﬁﬂ) 63@thoxy)-1,2-
the reaction m xture was warnmed to 80-90 OC in order
benzisothiptale bydrgfoygwiteése the aniline. The reaction
m xture was cooled to O OC and a sol ution of sodium
nitrite (23.2 nmml) in water (5.3 nL) was added during
a 15 mn period. ,The @ A\ was mnai nt ai ned for 40
mnutes at 0-5 andlfil - pper (Ip brom de
(18.8 mmol) wa d| 80l VBd 0% hydehbppgrti c acid (21
nm.) and was co st~ ” The solution of the diazo
salt was added slowy to the copper solution and the
m xture was maintained for 30 mn at 0-10 OC. The
reaction m xture was heated at 60 OC for 30 min
Prepggd by Praspdyesrigr/0 1o visldn LigMar{dih i Scripimetiizon ! (% é1>
reaction m xture was allowed to cool to rt and was
extracted wth dichl oronet hane (3x40nL). The conbi ned
Ewpzamplei 11 3y@dsDinertdcyedalhadd]wan-#-ylcarbanyd)-ertir {inor emethoxy)-1,2-
bmahgpﬁ %ﬂgggﬂdggchlorlc acid, and water. The organic
?3&8 fhes '8 Pﬁﬁgne5|un1sulfate) and concentr at ed

to provide the nitro bromde in 76%yield as a |ight

yel | ow sol i d. : o
[ﬁ\ EW%T
N | F
N N~g . F F

Prepared by Procedure A in 70 % yield. LC/MS (EI) tz 4.41 min, m/z 372 (M'+1).

Example 12: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-7-(methoxy)-1,2-

benzisothiazole hydroformate.
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15

D ethyl malonate (25.7 mmvol) was added dropwi se to a
suspensi on of sodi um hydride (25.8 nmmol) in
waolkevstiiBs ul f oxi de (5 nlL) at 0 OC. The reacti oPCTIUSI005/€15937
was warnmed to 60 OC and maintained for 30 mn. A
solution of the nitro bromde ( 11.7 mol) in
di nmet hyl sul foxide (7 nL) was added-dropw se and the
reaction m xture was heated at 100 OC for 5 h. The
cool ed sol ution was poured onto ice water and the
aqueous | ayer was ex rac di chl or onet hane
(3x100 nL). The co 4 | ayers were dried
(rmagnesi um sul f at e) _ﬁguco ceptrated to give the crude
di ester as an oil. i eStEr (P11.7 nmol ), sodium
hydr oxi de (35 nmol ), and materH£20 m.) were conbi ned
and heated at 60 OC for 1 h. The reackion m xture was
allowed to cool to rt and the aqueoldd |ayer was washed
I t. e Th f us
PR 6 ERLALETR (1805 Lt U DG Pl e s Ry
hydrochloric acid and the reaction m xture was heated

t 60 f h. Th ' d .
ESHBPIEn L' It 4P R T ST B By P i el ab Faggacote
hygnpﬂQthe the acid in 64%yield. Acetyl chloride

.3 mmol ) was added dropwi se to ethanol (50 nmlL) at O

OC After 30 min, the acbd (Zgﬁf nnDI) was added and

the reaction nixture was ux for 15 h.

The reaction m x{.uPe wg rate Bg t he residue
was partitioned betwe dmbhloronethane (20 nm.) and
saturated sodi um bi ca ooﬂate (10 nmL). The aqueous

| ayer was further extracted with dichl oronmethane (2x20
m.) and the conblnedorganlc | ayers were dried

PARETEN oF PEoGaOy a0 4678 b AR, ACSCTE, R B ED

(6 0 m.) was added to a suspension of the ester (3 64
% and acetic acid %7 0O nmL) at 0 OC. Zinc dus
Exampls hvoBy(1iaRiazakiexriold-2gdnen-thydcaghenyré (Wieﬂwéh)dWﬂedazole
h*ﬁ% hﬁﬁznrxture was maintained for 30 mn at 0 OC and
en 1.5 h at rt. Additional zinc powder (6.15
nmol ) was added and the 6eacﬂ§§n mai ntai ned for 3 h
N

The N 0
V—
“N HJLOH
H.C< > N’
3~~0 N | ]

Prepared by Procedure A in 20 % yield. LC/MS (EI) ¢z 3.02 min, m/z 301 (M™+1).

Example 15: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(trifluoromethoxy)-1H-

indazole hydroformate.
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suspension was filtered through Celite and the
filtrate was concentrated. The residue was partitioned

whealopesio3dsat ur at ed sodi um bi carbonate (10 nlL) EcmUstohy/615937
acetate (20 nlL). The aqueous | ayer was further
extracted with ethyl acetate (3x20nL) and the conbi ned
organic |layers were dried (magnesi um sul fate) and
concentrated to provide the acetamde in 92%yield as
a brown oil. Acetic anhydride (13.7 mol), isoanyl
nitrite (13.7 mml), and potassium acetate (2.04 nmol)

Y t

PIREE PEPERshA: B S0 VAR, SGARSERE AP AR, A2 B2V,

reflux for 16 h. The sol uti on was evaporated and the

resi du fition ween saturated sgdi um
YRR dfia el LoD 7 CHRS A UM RN 666 oy Smathgy)-1 -
5 "ﬁ@H@9H§dhﬁwﬁﬁmﬂﬂS further extracted with '
di chl or onet hane (2x20 nL) and the conbi ned organic
| ayers were dried (magnesium sul fate) and concentr at ed
to provide the crude N-acetyllndazole ester as a brown

oil. The ester (3.36 nnnl? |un1hydrOX|de (10 mol)
and water (5 nL) were N nd t he reaction was
mai ntai ned for 24 h After c I|ng tort, the
aqueous Iayer MAth dlchlon tthane (3x3

On). The aqueou ayer wWds adjusted to pH 1 with
concentrated hydrechloric acid and the precipitated
solids were collected by filtration, washed with water
and di chl oronet hane, and dried to provide the acid in
Px%éa{ce& bglpehcedie Aaiﬁl3d 21 QUIMIEY 4133 min, m/z 355 (M'+1).
4-di azabi cycl o[ 3. 2. 2] nonane according to procedure
10 A The follomnng acids were prepared according to this
d: 4.( ign car I-$.vI)-1H-
ERERIR L7 A ARl ik RS Do R T 3G bl S v
infdazolt hedffepastat i on of al koxy indazole acids fromthe
correspondi ng benzyl oxy i ndazol e esters using
M t sunobu condi tions.

(@]
j”s N’le 0
P L—N
N/‘\@f\?[\r H/U\OH
N
H

15 ‘
Prepared by Procedure A in 80 % yield. LC/MS (EI) tz 3.18 min, m/z 354 (M*+1).
Example 18: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1H-
indazole hydroformate.

20
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Di i sopropyl azodi carboxyl ate (0.618 nmol) was added
dropwi se to a solution of ethyl
wh20egdrioss/- | - (2-tri met hyl sil anyl et hoxynet hyl ) -PCT/US2005/015937
H i ndazol e- 3- car boxyl ate (0.594 mmol ),
| - met hyl - 3-pyrrolidinol (0.594 mol), and
tri phenyl phosphine (0.594 mmol) in tetrahydrofuran
(3.6 nL). The reaction was mai ntained for- 16 h and was
concentrated. The residue was purified by
chr omat ogr aphy (100/0 to 90/10 ethyl acetate/[70/30/2
t han | lad t r Q¥
PRI PRSI RS TR, B 5 A S e
saponified to provide the acid which was coupled with

1, 4- diazabicyclo[3.2. 2 e accordi ng t ocedur, e
ki TP e AR R R I e S 1
5 id#MEseHydroformate. ' _ _
5- (Tetrahydro- 2H pyran-4-yloxy)-l-[2-(trinmethylsilyl)e
t hoxy] net hyl -1 Hi ndazol e-3- carboxylic acid. I

Coupling and Derivatizati on Procedures Representative
Procedure A. Procedure A

rovides a nmethod for the
coupling between bicyclob SE;_ d carkpxylic acids to

form car boxam de der ves. anmpl e JIL:

3- (I, 4-Di azabi cyg) .21 non- 4-yl carbofil ) -4

H chr onen- 4- one gé—roformﬂte., -Di i sopropyl et hyl am ne
(2.01 Mol ) was ed to a solution of the carboxylic
acid (0.502 mmol ), |, 4-diazabicyclo[3.2.2]nonane

(0.502 mmol ) and HATU (0.603 mmol ) in

PNpied byetdrybde WRT008 yleki. nLd/ME (E35:.0G5 afd /1888 (M*+1).
reaction m xture was nmai ntained for 10 h. The reaction
10 m xture was | oaded on a SCX col um, washed w th

Eggtlﬁwﬁf%no" agyl the Qttfidzﬂﬁ}azﬁﬁ&%%(ﬁ!?[%%ﬁﬂnb‘ﬁhr cbORVI)-1H-indazole

ion of ammoni a I h et han resi‘due was
hpdwoifdrinede.0y preparati ve HPLC to provi de the product in
25 %yield. 1H NVR (CD30OD) d 8.48 (s, 1 H), 8.43 (s, 1
H, 8.19 (d =9.0, 1.6, 1 H, 7.86 (td, J =7.2,

d, J
1.7, 1 , (.62
H) [41\ o
N—xﬁ ‘ O

BN

N H” ~OH
15
Prepared by Procedure A in 74 % yield. LC/MS (EI) tz 1.61 min, m/z 272 M™+1).

Example 21: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(nitro)-1H-indazole
20  hydroformate.
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(d, J =8.5 1H, 7.56 (td, J =7.1, 1.0, 1 H), 4.20

( 1H, 32.83(m 2 H, 3.61-3.42 (m 6 H), 2.40-2.12
w@ m05411638 LC/MS (EI) tR 1.76 min, mz 299 (Med)/US2005/015937

Using this general procedure the foll ow ng conpounds

were prepared: Exanple 2 :

3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl car bonyl ) -1

H i ndazol e hydroformate. Prepared by Procedure A in 29

%yield. LOM (El) tR2.4 min, mz 271 (M+!).

Exanple 3 :

Pyt bPrEN? b 33 S1eBE T BTtk e B G

ProcedureAin 70 %yleld LG Ms (EI) tR4.75 mn, nlz

328 w%+|£
Esarpplmzb z(b,ﬂr@wlbml%" %]ZHBW % ylrreEamy by (Symgthyk 18- thiggol-2-
_i ndazol e hydr of or mat
> ﬁé‘ﬁ%‘?‘é’é’“gw g%re ure A i Innzgzg}o si ol d Lo B ?EI) tR

2.43 min, mz 353 (Mt+l). Exanple 5 :
3-(I, 4- Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl )-5-(3, 6-di h
ydro-2 H pyran-4- yl)-1Hi azoI hydr of or mat e.
[ held. G M5 (ElI) tR
EX a Ie 6 :
on- 4- yl carBonyP) 5- (tetrahy
dro- 2 H- pyr an- AigCy&é 1 i ndlazole .
hydr of or mat e.. Preparelf by Procedure A in 20 %yi el d.
LG Ms (ElI) tR 2. 41 mn, mz 355 (Ml > Exanple 7 :
3-(1,4-D azabi cycl of 3. 2 2] non- 4-yl car bonyl )-6-(tetrahy
Pﬂapaea by Pyscaduré A l20-% yidid. oEMS &y IF o368 (M'+1).
" Prepared by Procedure Ain 20 %yield. LCM (ElI) L
10 2 44 nin, Mz 355 (M++l). Exanple 8 :
E%a!npreD'z@Z 3Rt QY151 24bity o] 51212  no-£-3A BV 6- (i y8-0 829 zol -2-
e hydroformate. Prepared by Procedure A in 20 %yl el d.
yDaHmdagely hy@raformgatgi n, nmz 272 (M++!). Exanple
SM A-Diazabi cycl o .1 Jl non’\-yl car bonyO S*nitroVi
H i ndazol e. Prepared by Procedure Ain 60 %yield.
LC/MS (EI') tR 1.33 min, mg 316 (M+l).

2.42 min, mz 353 ( M+
3-(1,4-D azabi cycl of 3.2

g
N H” ~OH
S N
o
H,C
15
Prepared by Procedure A in 20 % yield. LC/MS (EI) ¢z 3.20 min, m/z 368 (M™+1).
Example  24: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbohyl)-l,2-benzis9thiazole
hydroformate.
20
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Exanpl e 10:
3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- (et hoxy)
WO RgoRA1108zi sot hi azol e hydrof ormate. Prepared Byr/US2005/015937
Procedure Ain 70 %yield. LCM (ElI) tR3.44 mn, mz
33 1 (Mt+l). Exanple 11: 3-(l ,4-D azabicycl o[ 3. 2. 2]
non- 4-yl carbonyl)-6-(trifluoronethoxy)-Il ,2-
benzi sot hi azol e hydrof ornate. Prepared by Procedure A
in 70 %yield.’ LC/I\/B (El) tR4.41 min, mz 372 (M+l).

Exanpl e 12:
I I y h
Prfodrey EREE 1 0o 6 ol el 6 et 4 g T VO
ProcedureAln 66 %yleld LC/I\/B(EI)tR294 mn, niz
318 (Mr+1

Exampple 4. o &¥abi c?dﬂﬂt@‘a?‘t&ﬁyﬁbﬁp &2%06’&4‘9_{%9‘?‘)“3@ ¢ ﬁ‘BftHBE‘(X) -1,2-
ormate. Prepared by Procedure Ain
> b“)e@"éls%mﬁlgfezd’%ﬁ%/mwg{a El) tR3.55 min, mz 301 (M+).
Exanpl e 14: 3-(I1,4-Di azabicyclo [3.2.2]
non- 4-yl car bonyl ) - 6- (net hoxy)-| H-indazol e
hydr of ormat e. Prepared byOProc dure Ain 20 %yield.
LG Ms (BElI) 3.02 min, nlz + ). anple 15:
SM ~-Di azabi cycl oPM ylcar bony{~Syiri fl uor omet hox
y~l  Hi ndazol e hydcof g Pr epar ed by Hrocedure Ain
40 %yield. LIMS (BI) tR 4.42 nin, mz 355 (M+ ).
Exanpl e 16: 3-(| ,4-Di azabicyclo
[3.2.2] non-4-yl carbonyl? 6-(trifluoronethoxy)-
Preparerhbo Peocedpde 4finr i wieldprldgMSe@ Dy 3F8|2<J@Qdm(ze3 1/& (Ma+Bo

10 %yield. LM (EI) tR4.33 mn, mz 355 (MV).

Exanpl e 17:
Eﬁarﬁplp42®i a-z(abi-laiym:imb&lcq3.2]2|]1mn—41—y;chcmiy&)n§/-[}tlﬁex(yl)-BHtiindazole
Wsﬁ' %9 ¥ Hi ndazol e hydrof ornate. Prepared by
s e Aln 80 %yield. LM (El) tR3.18 min, Wz
354 (M++!). Exanple 18: - | -Di azabicyclo non
-yl carbony - | -thiazol -y -1Hi ndazole
0. N/%
L—N
S 0
A IS
- N H” ~OH
\-S
15
Prepared by Procedure A in 20 % yield. LC/MS (EI) ¢z 3.78 min, m/z 353 (M'+1).
‘Example 27: 3-(1,4—Diazabicyclo[3.2.2]non-4-ylcarbonyl)—S—(S-meth\yl-l,3-thiazol-2-
yl)-1H-indazole hydroformate.
20 '
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hydr of or mat e. Prepared by Procedure Ain 20 %yield.

LCOMS (ElI) tR 2.45 mn, mz 354 (M++l). Exanple 19:
W®@2006/17108% azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6P¢T/US2003(@1 5937

zol -2-yl)-1 Hi ndazol e hydrof ormate. Prepared by

Procedure Ain 20 %yield. LM (ElI) tR 2.45 mn, mz

338 (M++l). Exanpl e 20:

4- (1, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - |

Hi ndazol e hydrof ormate. Prepared by Procedure A in 74
Ppyre@ by Praceiuvs A(ERD % y&id. G MSED) 27’3224(rmn+myz 368 Nl

21: 3-(l ,4-Di azabicyclo [3.2.2]

non- 4-yl car bonyl )-5-(nitro)-I Hindazole
Ekytdplef 28: rT&I(EAH)mpﬂﬂ@dldDyz Piromettyicerboniyl)-5 04- Btethi ybil $-thiazol-2-

32 mn, mz 316 (M++l). Exanple 22:
ylg'cf‘jdylsﬁlgﬁlggé‘g ?fd‘lf’[tg 2. 2] non- 4-yl car bonyl ) - 6- ( S- et hyl
,3-thiazol-2- yl)-1 Hindazol e hydrof ornat e.
Prepared by Procedure Ain 20 %vyield. LM (EI) tR
3.55 min, mz 368 (M+1). n’pl% .
3- (1, 4-Di azabi cycl of8. 2. 2] non4x ar bonyj ) - 6- (4- net hy
| -1, 3-thiazol -2- yi) }_Hipedzdre dr ofor mat e.
Prepared by Pr otdure A 20N% yield. dC/ M5 (ElI) tR
3.20 min, mz 368 (M+l > ExXtanpl e 24:
3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl carbonyl ) -1, 2-benzi s
ot hi azol e hydrof ornat e. Prepared by Procedure Ain 80 %

Bk AR 08 St P07 8 b

benzi sot hi azoI e hydrofornmate. Prepared by Procedure A

E@gﬁ% LY 2% romo- |3C(1 4- dlg t)lcycﬁ)[g’ Z%fnon P—ylcarb(,nyﬁs £ M+ ) .

ba,zﬁgoﬂﬂaglgg loforala®d 3- 2. 2] non-4-yl carbonyl ) -6-(2-thien
-1 Hindazol e hydrofornate. Prepared by Procedure A

|n 20 %yield. LM (EI) tR3.78 min, mz 353 (M++!).

i
Prepared by Procedure A in 64% yield. LC/MS (EI) tz 3.69 min, m/z 367 (M'+1).

Example 30: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-0xazol-2-yl)-1H-

indazole hydroformate

Prepared by Procedure A in 20 % yield. LC/MS (EI) tz 2.5 min, m/z 338 (M"+1).
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Exanpl e 27:
3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl car bonyl ) - 5- (5- net hy
wo 2005811088 azol - 2- yl) -1 Hindazol e hydrof or mat ep@r/epan®cis937
by Procedure Ain 20 %yield. LCM (El) tR 3.24 nmin,
mz 368 (M++l). Exanple 28:
3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl car bonyl ) - 5- (4- net hy
| -1,3-thiazol-2- yl)-1 Hindazol e hydrof or mate.
Prepared by Procedure Ain 20 %yield. LCM (EI) tR
3.03 mn n12 368 (M++l). Exanple 29:

6- Bro yl 1 H.
ESmERAY] SoH é%eézmﬁa@é%p&w@ BR S R 1
, mﬁaidlleﬁﬁ%nwyﬁ{;ﬂe LG M5 (ElI) 3.69 min, mz 361 (Mt+1).
Exanpl e 30:
3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl carbonyl )-5-(1, 3-oxa
zol -2-y| )-1 Hindazol e hydrof ormate Prepared by
Procedure A in 20 %yi el d. LC/I\/BO(,EA\) tR2.5mn, nmz
338 (M++l). Exanple 31: - F
| - Di azabi cycl oP* |l nop™-yRcar
H ndazol e hydr of or mate. Pr Procedure Ain 6 %
yield. LG M5 (EI) t z 337 (M++l). Exanple
32: SN ~-Diazabi cyclo non - ytear bony
5 - b~di f | uor onet hoxyJoF Mmndazol'e hydrof or mat e Prepar ed
by Procedure Ain 6 %yield. LM (EI) tR 2.13 min,
mz 337 (M++!). Exanple 33:
PrgPa(rEd f}ﬁfo%é@tﬁé avif '6% Jickd. ALV (Ely}RQ%iomy vz (et phy
0-2 pyran- 4-yloxy)-|Hindazol e
hydr of or mat ePr epared by Procedure A, followed by

cERRGRLEE, R EBSIRT L ALy B ot

10 indagsleHydf&mdte ocedure B provides a nmethod for the
coupl i ng between bicycl obase am nes and
car boxal dehydes to form t erti ary am ne derivatives.

Exanpl e 34: M xture of
3-(1, 4-di azabi cycl o 3 |¢>e;layl) 6- (et hoxy)

0% ™oH

O S°di f | uor onmet hoxy”|

Preparéd by Procedure A in 6 % yield. LC/MS (EI) tz 2.13 min, m/z 337 (M™+1).

15
Example 33: 3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(tetrahydro-2H-pyran-
4-yloxy)-1H-indazole hydroformate
(o]
0 o) /B} :
N
N HO)
N/
H
20
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25

4H chr onmen- 4- one hydr of ormat e and
(3iT)-3-(I,4-di azabi cycl o[ 3. 2. 2] non- 4-
W koveti pBene) - 6- net hoxy- 2, 3- di hydr 0-4 H chr onePeBuUsINes/015937
hydr of or mat e. Sodi um cyanobor ohydri de (0.0980 mol )
was added to a solution of 6-nmethoxy-4-oxo-
4H chr onene- 3- car bal dehyde (0.490 mmvol ), and
|, 4-di azabi cycl o[ 3. 2. 2] nonane (0.490 nmol) in
met hanol (3.00 nL), and the reaction m xture was
Prepdred by Rewedwe AL GlowelHey expastrs énagviesqus hedigghloric acid, in 17 %

r.a t SCX shed wi th nethanol, and
ﬁeﬁgﬁﬁﬁdﬁﬁf 229 S in&4 %b&ﬂﬂg QBZN sol ution of ammonia
i n nmet hanol . The residue was purified by preparative
HPLC to provide the product in 4 %yield, as a mxture
of the 1,2 and 1,4 reduction products. 1H NMR ( CD3QD)
Rgpx%s&lammcéima 8.21 (s, 0.5 H, 7.56 (d, J = 9.0,
, =29, 05H, 7. 38 (dd, J = 9.0,
3 O O 5 H), 6 89 (d, J =2.9, 0.5 , 6.76 (dd, J =

’ gfo%e%’ugf:o% %ro'&des xﬁéﬁécfjfo&ﬂ'tﬁcoﬁpl%? lg)etée%p lgqé‘blcﬁnzzié Sminds and
1

cz{rlSoxaIH.eEydd); fo fbnﬁ?er(lsry ainifte ddyivatdved 6- 3. 29 (m 3.5 H, 3
1-2.46 (m 3.5 H, 2.53-2.19 (m 3 H), 2.09-1.93 (m 3
H; LM (EI) tR1.55 mn, mz 315 (Mt+!). Using this

E9SHETal: W%ﬁﬁtur@f ti‘-@l ﬁ-@hdzﬁﬂlc?ﬂoﬁ&mﬁumsyl%&ﬁyl) 6- (methoxy)—v
prepar ed: Exanpl e 35: M xture

48-chromemtangbi dydrefogmate?] mmt 4 Wﬁe&lﬁyﬂlflz@lfm[ﬁ@@gon-ét-
yl(rﬁtl}fgg{eﬁ %elﬂf)lth%x 3. &K?&lﬁ%ﬂg@{'(ﬁnm -one hydroformate.

icyc
yl met hyl ene) - 8- met hoX¥- 2, 3- di hydr o, 4 H-chronmen- 4-@q
hydr of Qr ng

P red bg Procedz%&¥8 LD ¢ % I& o
L Mz 315 arnp 36; I
M xt 'ijf azagl cyclo [ NZ'\Q] @ Ho

non- 4-yl - nethyl) 7- (nethoxy) 4 Hchronen- #-one
hydr of ormate and (3)- 3- (I - Di azabi cycl o[ 3. 2. 2] non- 4-
yl met hyl ene) - 7- nethoxa 3 dlhydro 4 H chronen- 4-one

S @Im@fqumtcély dlpliee@aﬂ% olpmge addpddop qoﬁlt@n%fﬁ @Ft&oxy-4 0X0-
}Sr ocecfgg@ 5&@136@& (9.4%0 r'%%l)?’}&i O M abicRaBf3EE SNhHah £0.490

mmol) in methanol (3.00 mL), and the reaction mixture was maintained for 10 h. The

reaction mixture was transferred to a SCX column, washed with methanol, and the
product was eluted using a 2N solution of ammonia in methanol. The residue was
purified by preparative HPLC to provide the product in 4 % yield, as a mixture of the 1,2
and 1,4 reduction products. 'H NMR (CD;0D) & 8.27 (s, 0.5 H), 8.21 (s, 0.5 H), 7.56 (d,
J=9.0,0.5H),7.54(d,]=2.9,05H),7.38(dd, J=9.0,3.0, 0.5 H), 6.89 (d, ] =2.9,0.5
H), 6.76 (dd, ] = 8.9, 2.9, 0.5 H), 6.68 (d, ] = 8.9, 0.5 H), 4.87 (s, 1 H), 4.27-4.22 (m, 0.5
H), 4.07-4.01 (m, 0.5 H), 3.89 (s, 1.5 H), 3.77 (s, 1.5 H), 3.46-3.29 (m, 3.5 H), 3.11-2.46
(m, 3.5 H), 2.53-2.19 (m, 3VH), 2.09-1.93 (m, 3 H); LC/MS (EI) tz 1.55 min, m/z 315
M*+1).

Using this general procedure the following compounds were prepared:
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Procedure C provides a nethod for the reduction of

nitro bicycl obase carboxam des to formaniline
waolesosaatods/es. Exanpl e 37: PCT/US2005/015937

3- (1, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - | H i ndazol

-5-am ne di hydr of or mat e. 10% Pal | adi um on char coal (200

nyg) was added to a solution of (1,4-D azabicyclof

2.2]non-4-yl)- (5-nitro-IHindazol -3-yl)-nmet hanone

(3.8 mmol ) in nmethanol (100 nL). The reaction m xture

EmmmsiSnNhkmed oliBiE4-Dinzabiayolofh22 hoof4-hlyuie dydrs-(methpg0-4 H-

f or cat al yst was
EFP Pé‘t’?‘&f‘n (gmd]r? ma%"'ne A% er (&Eﬁ-g-(@ggﬁl qﬂ%’él%ﬁ glnon-4-
yIFRENAGRY-5-ABtok 12 3CaRPa et ich dmai-2Hnway er onase! r at ed
to provide the product in 89%yield. 1H NVR (CD30CD) d
8.30 (s, 1 H, 7.52 (s, 2 H, 430( m 2 H, 4.20 (m
1H),350330(mcﬁ|—|) 240220(m2H),/CH '
2. 20- 90(m Ho  LC/ M5 (EI) tRy1.53 mifn, 2286

(M++l) ive Fr ocedure S 0
.~ provi ﬂl\g r tlhe coupl | .o L
 bicy ' deso“and i's cyanat e o~ 6r m uéa

derivati ves. Eé;(anpl e 38: - - |~-Diazabicyclo
AJl non- S-yl carbonyl H -indazol -S-yl I -i V-

PYERHEY R GEST0 B tab o e MDD i 5 B8 07 o8 §F The

amne (100 ng, 0.4 mml) in pyridine (4 rrL) and the
resultin%m{ m xture was nmi ntai ned at i

Example) 39n Mixtureg 08 3wh4-Riazahicyclodd- QQIWVhE‘eF@Q M’QCW%Y) -4H-
10 1%1&.'@? d&gngﬁ,ﬁg}@f @-Imsavegc |45'}qu° @ml@q mgamwm{gtz 3]Ron-4-

odu in 20%'y

ymmwauo@em)oxmas &5yamw¢hr@na) -4- o&e(h?d(dorrmaﬂel)
7.51 (d,

1 H, 7.43 (d, J 9.0, 1), 7.24

J =
:6.0090 1H, 6.92 (m H)69m1 ,
5 (s, 02 H, 3.7 0- 3. 40
J50- } (-2 H, 2. %410 m . HO
3.99" mon, 'z 449 (M++l ). <|3
C|IH3 CHa

Prepared by Procedure B in 3 % yield. LC/MS (EI) tz 1.51 min, m/z 315 (M™+1).
15

Representative Procedure C.

Procedure C provides a method for the reduction of nitro bicyclobase

20 carboxamides to form aniline derivatives.

Example 37: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-S-amine
dihydroformate.
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Using this general procedure the foll ow ng conpounds
wer e prepared: Exanple 39:

WO 005311088 4- Di azabi cycl o[ 3. 2. 2] non- 4-y| car bonyPQF/1S2005/015937

-indazol -5-yl]-iV-(4- fluorobenzyl)urea hydrof or mate.
Prepared by Procedure Din 30 %yield. LCM (El) tR
3,52 mn, mz 437 (M++l). Exanple 40:

3-(l, 4-D azabi cycl o[ 3. 2. 2] non-4-yl car bo
pyl)-Lr-(4-fluorobenzyl)-5-({[(4-

fl uor obenzyl ) am no] car bo B [} &m no) - |
H-i ndazol e-| - car ggxani de Eﬂf’%egvgr mat eQ Prepared by
Procedure D in 10 @'- o eely R 4.19 nin, iz
599 (M++l). Exanpl e 4 n- Cycl opent yl -

'-[3- (I, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - |

Hi ndazol - 5-yl]urea hydroformate. Prepared by

Procedure Din 40 %yield. LM (EI) / 3.01 min, mz_.
1397 PalMdeliu) . oExdmpsbel 4200 mg) was added to a solution of (I,4-Diaza-

I V- tylh- 5[ l. | am i Ol -
45 SRS TS PAELESDL A ATERAERE D00 L) s
(F00NEBY, O Re teabt@drh@xaife deas iydiitained wade AArapaspherengf hydrogen gas

Procedure D.in 10 %yi el d. LC/M% (&Ig.t% 41.1?&1{31 mE
(@b@;l)(fmw ;1 ﬂ%f-ﬁ},yséw&gyhen removed by filtration (Celite), the filter cake was
whifieli 3 {th ,ﬁiﬂn@% adCie!| Qbiredfiatts Avstk CRRBQMAN- bHprbide the

azol - 5- pyrrolidine-I-carboxam de hydroformate
pRidegtan &8%byiekr 5d 8R&CD:OR) 5(B.3% (si &I, 758/(WR 143G G, 2 H),

2.44 m.n, 83 + Repr.es at i roc [ !

sBpdeebipes Bl R bR S heSTRr Rgth BT 0 &

13710Ra, ,p}zqggl(plbage car boxam des and chl oroformates to
form carbamate derivatives. Exanple 44: Benzyl

[3- (I, 3-D azabicycl o[ 3. 2. 2] non- 3-yl car bonyl ) - |

H i ndazol -5- yl]carbanmate hydroformate. Benzyl

chl oroformate (0.56 mmol ) was added to a sol ution of
the amine (0.4 mol) in pyridine (4 nL), and the

P{eeaction a})xture s maintained at rt for 16 h. The
RESERBAVRF QG s concentrated, and the residue was
purified by preparative HPLC to provide the the

: % vi el h . I : 0%
5[ g?g?otcgé}ge ?l?]oé?r(%/\'llgi%qs;j a rrtletheodb{“oi tﬁg %0351%% ggtv%ggncgrrﬁn% %1cc)y810base

carboxamides and isocyanates to form urea derivatives.

Example 38: N-[3-(1,3-Diazabicyclo[3.2.2]non-3-ylcarbonyl)-1H-indazol-5-yl]-V'-

(3-methoxybenzyl)urea hydroformate.

0—CH,

Qs )

[o] /

7

Iz

J

HO
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benzyl at ed product (Exanple 45) in 5%yield. 1H NWR
(CD3OD) d 8.35 (broad, 2 H), 7.60-7.30 (m 7 H), 5.20

w@ 2005411638 4.60 (m 2 H), 4.25 (m 1 H), 3.70-BCB0S1003/015937
6 H, 2.50- 2230 (m 2 H), 2.30-2.10 (m 2 H); LCOM
(El') tR3.74 mn, mz 420(M++l). Using this general
procedure the foll ow ng conpounds were prepared:
Exanpl e 45: Benzyl [I|-benzyl-S-OMdiazabicyclo . . non
-yl carbony -1 H ndazol - 5-yl] carbamate
BH\,Aelmoimenatl eﬁacmaree(d Sbymﬁolm easl addedfo hRolntiéh yi tledmine (100 mg,

t,R 4.06

OB, TRBl i (4 delgh Y B e s 45 R G foF 16 b

THE WREHAIMBREMRRE caibeRRathd £)6GhO RARIAE GAk BeX@d l@eﬁreﬁeﬁ'ﬁiwe HPLC
acid chlorides to form am de derivatives.

ta provideyleq @rsﬁiwym e8¥ohoeig laypd ge(bis- &FYéﬁt%ﬂz@F@ﬁw an 63@ melQ] WHNMR

n
s (CpHoRLS FILRIALE KD T b BT L RO, Il 5901
7Qpqldar @rﬁah@wanu@mwzo(hi QHYE. 7(9(X.rrﬂ IMRI4)53nas, Adgled3s G, 2 H),

sol u
b LIS 30 BpefoH)2 230 68 - 73421 Ads 31 LERSEED
3(0.-finRk)aab vy di ne (4 nL), and the reaction mxture
was nmaintained at rt for 16 h. The reaction mxture
was concentrated, and the residue was purified by

10 ULERREHSH ol Shf"féﬁ%%ﬁgt05ﬂﬁ oG R

(CD3(I))d831(s 1 H, 8.29 s,lH) 755(s 1

70- 3,50
Exhingle, 35\l 4 tipaibiciatgl 2 2bpogid-visarhonyh - ok Shy1- -
} ﬂQO%eﬁﬁﬂl)lg‘eiﬁn di@féidten 2 H; LOM (El) tR 2.41 nin,
IVH-+] Using this general procedure the

fol | owi ng corrpounds were prepared: Exanple 47:
-[1-(Cycl opropyt car bonyl ) -3- (1, 4 di azabi cycl o[ 3. 2. 2] no
n-4- yl carbonyl)
H i ndazol -5-yl ] c oprippahecar bgxa
hydr of or mat e. Prepar e b\ijd & F'in 20 % vyield.
LC/ M5 (ElI) tR 3.60 min,°m 2423 (I\/Hr I -1

15 Representative Procedure G

Prepared by Procedure D in 30 % yield. LC/MS (EI) tz 3,52 min, m/z 437 (M'+1).

Example 40: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-N-(4-fluorobenzyl)-5-({[(4-

20  fluorobenzyl)amino]carbonyl}amino)-1H-indazole-1-carboxamide hydroformate.
F
) o}
Qs
b N
o} N/
OJ\NH

Prepared by Procedure D in 10 % yield. LC/MS (EI) tz 4.19 min, m/z 599 (M'+1).
25 |
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Procedure G provides a nethod for the coupling between
am no bi cycl obase carboxam des and sul fonyl chlorides

wo eoobormssul f onanmi de derivatives. Exanpl e 48: PCT/US2005/015937

-[3-(1, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - |

H i ndazol -5-yl]-Inethyl- | Himdazol e-4-sul fbnam de
hydr of ormate. |-Methyli m dazol e-4-sul phonyl chloride

(0.4 mmol) was added to a solution of 3-(2-

azabi cycl o[ 3. 2. 2] non- 2-yl carbonyl ) -1 Hindazol - 5-am ne
Exgamplep| 41: i nVyxdaien tyl-(V-[3d(),4-diad biclyelo X2 fnion+i-yic atbong)-1 H-
R [ for 16 h. The reaction m xture was
l@%%@é%?@??%ﬁ?“%ﬁ&"?ﬁghresidue purified by preparative
HPLC to provide the product in 50%yield. 1H NWR

(CD30D) d 8.39 (s, 1 H, 7.85 (broad, 1 H), 7.67 (s, 1

H, 7.58 (s, 1 H, 7.28 (d, J =99.0,\1 H, 7.27 (d, J
=9.0, 1 H, 450 (m 24H, 4. H, 3.65 (s, 3

H), 3.50-3.30 ( N2 50524 H5 2.30-2.10

(m 2 H; LCM\(E) erri,w, mz 431 |
(M++!) . Representative Procedurp H Proceddre H

provi des a nethod for the coupling between brom nated
bi cycl obase car boxam des and nonosubstituted cyclic

. j 49: | _- +
PR e R S B elE) LTS A5 T 0P v 3Th -
- yl]-3-isopropylimdazolidin-2-one hydroformate A
'xt?r .oéhéoluene (8. m.) and . ) ‘
F?P‘?‘P-“(@)u -oyclopentyiShHtiopr s minerarbonyaminsht3nili4-
d(aQagicﬁ@é@hh.M@ﬁnﬁ%@@ﬁﬁ@&yl)ﬂflﬂnnHﬂ(o%g_ﬂ?gsl{o‘iﬁn&derﬂmsﬁﬁmate

t hen ated at 80 OC until the

2, 2" - bi s(di phenyl phosphi no)-1,1"-bi napht hyl di ssol ved
conpletely. The solytion was allowed to cool to rt and
pal | adi um acet at e (3iﬁg4nnnl) was agdded. The m xture
was stirred until the | Radi unac te conpletely

di ssol ved. The resultant/y \s | on was added to

a mxture of N
6-bronn-3-(|,4-diazabicxglqh3. . 2] non-4-yl carbonyl ) -1,
2- benzi sot hi azol e (0. 33 DI 0o

| -i sopropylimdazolidin-2-one (0.5 nmol) and cesium

Prepared by Procedure D in 10 % yield. LC/MS (EI) ¢z 4.16 min, m/z 508 (M*+1).

Example 43: N-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-5-

yl}pyrrolidine-1-carboxamide hydroformate

HO. =0

CNH o/[ﬁy1

Prepared by Procedure D in 50 % yield. LC/MS (EI) tz 2.44 min, m/z 383 (M*+1).
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carbonate (0.39 nmol) under a nitrogen atnosphere. The
reaction m xture was subjected to m crowave radiation
w@p00350108C for 360 s. The inorgani c precipitatBCI/uees/015937
renoved by filtration, and the filtrate was
concentrated. The residue was purified by preparative
HPLC to provide the product in 75%yield. 1H NWR
(CD3OD) d 8.17 (s, 1 H), 8.03-7.93 (m 2 H, 4.30-4.05
(m 2 H, 3.92 (t, J =7.14, 2 H, 3.70 (t, J =5.7, 2
Rdpreséntafiv§ Procédere/E.l, 2 H), 3.20-3.00 (m 6 H), 1.22
(d, J =6.78, 36 H; LM (EI) tR3.10 min, mz 415
(Mt+!) . Using this general procedure the follow ng

CONPeLHREGura Srdfi@Rad atkthddx mhe cdlslidg between amino bicyclobase
"M Di azabi cycl o ~l non™-yl car bony OI ~-Dbenzi sot hi azol - -

cyrbpxaguidest andichlerefapatesdp ﬁo@ Qﬁ‘ﬁ@% GMalYRit e Prepared
5 by Procedure Hin 69 %vyield. LM (ElI) tR 2.47 mn,

mz 386 (IVf+l). Representative Procedure |I. Pr ocedur e
Exapnptn/4<t:|eBelwylret hi3e(1{3ePiazhkicydoifiZ 2igowsiyleahonyl)-1H-indazol-5-
Bi cI of%eds ﬁ’ ﬁar boxylic acids to form carboxam de
YHEHPY BIPI™% transformation of these

derivatives to their hydrochloric acid salt. Exanple

51:

3-(1,4-D azabi o[ 3. 2. 2] non- 4-}
ydro- 2H pyr an- I) A I—l-ﬁndazol
N, i V-Dii sopropylett ne N

sol ution of 6-(3,6-dih dr o 4-yl »
H- i ndazol e- 3-car boxylic acid ( ﬁ1.9 nmol”y and 1, 4-
di azabi cycl o[ 3. 2. 2] nonane (10.0 mml) in

10 , 7V-di met hyl formani de (80 nl) and tetrahydrofuran (60

B@hﬁ | chfottbrndare g S8 h@fol) was added to a solution of the amine (0.4 mmol) in
-tet r amet hyl - 7-azabenzotriazol | -yl )uroni um

piesiag (4 mldpmsisqbﬁ a@z@tl()qzmmcmfﬁmaf mwstaggd ekt f9ndothhdhe reaction
SRRt \Lv%"com:é‘ft}éf g Wth%&sﬂu@'%ﬁ@ﬂ;&ﬁheﬁ %ZK gpcr aéﬁvg ’HP@@dto provide

was concentrated to a brown esi due was
thehi thatpradust tiln 39%61 yeld; the bmmeyllamdeprnmm amdio%{ ¥&0d, o} theidN-(1)-

15 oeabrotS (epaatueS ik et Banilb R PRURER L Rtz 1.

7.60-7.30 (m, 7 H), 5.20 (s, 1 H), 4.60 (m, 2 H), 4.25 (m, 1 H), 3.70-3.40 (m, 6 H), 2.50-
2.30 (m, 2 H), 2.30-2.10 (m, 2 H); LC/MS (EI) tz 3.74 min, m/z 420(M"+1).

nyl)-6-(3,6-dih
hl ori de
5 added to a

. Using this general procedure the following compounds were prepared:
20
Example 45: Benzyl [1-benzyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-

indazol-5-yljcarbamate hydroformate
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di chl or onet hane/ net hanol (4 x 50 nL). The conbi ned
organic |layers were dried over sodiumsulfate, treated
wowdok/1sioBs ca gel (15 g) and concentrated. The peEBUS06S/015937

was purified by chromatography using a gradi ent of
50/50 to 0/ 100 ethyl acetate/ (70/30/1)

et hyl acet at e/ net hanol / ammoni um hydroxi de) . The free
base was suspended in ethanol/ethyl acetate (4/1, 100
nm.) and was warnmed to the boiling point. The reaction
m xture was cooled to roomtenperature and acetyl

chl or,i d 505 ul S. L S resul t ' he
PR DA B o i TR Y kEos iy v ATtk
preci pitated solids were collected, dried, and then
recrystallized fromboiling nethanol (60 nL). The
product was further purified by suspending the solid
Repr&bitaties Pesreddiwet.er, warm ng the heterogeneous

m xture to 100 OC, and allow ng the supsendion to cool
tort. The solids were isolated by filtration, washed
Wi t hpeRL&h& I 3RRAdes N theflole@r ttRe RE@ingEbdriEen ammo bicyclobase
anal ytically pure product in 57% yiel 1H NWR ( )
catbyxapridgscind dcid cBloyidestofyrm Fmipig d@xgvatqvpg 7.18 ( d J =
8.6, 1 H, 6.06 (s, 1 H, 476 (m 1H, 4.14-4.05
(two m rotoners, 4 H, 3.76 (t, J 5.3, 2 H),
EXaffpte3463 4V [l WQ'y tlop roplytuaets enyl)e3-H),4- daz3bic§cl®B. 2. 2 Japed- m

R L s A EReT PRI A R s WLt T

prepared: Exanple 52:
3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-6- (I, 3- oxa
zol - 2-yl ) -1 H ndazol e hydrochl ori de C HPrepared by

Procedure I in 20 %yield. LM (El) tRo2.53 mn, mz
338 (M++l). Representative Precedute J Procedure J

provi des a net hod\for the deng tlon‘ﬁf aryl ethers
to provide phenols. ) :
non -yl carbony - | 4benki sdt Mwazol - -ol

Cyclopropanecarbonyl chloride (0.4 mmol) was added to a solution of 3-(2-
azabicyclo[3.2.2]non~2-ylcarbony1)-1H—ihdazol-5-amine (0.4 mol) in pyridine (4 mL),
and the reaction mixture was maintained at rt for 16 h. The reaction mixture was
concentrated, and the residue was purified by preparative HPLC to provide the product in
50% yield, and the bis acylated product in 20% yield. '"H NMR (CD;0D) § 8.31 (s, 1 H),
8.29 (s, 1 H), 7.55 (s, 1 H), 4.50 (m, 2 H), 4.30 (m, 1 H), 3.70-3.50 (m, 6 H), 2.50-2.30
(m, 2 H), 2.30-2.10 (m, 2 H), 1.85 (m, 1 H), 0.97 (m, 2 H), 0.88 (m, 2 H); LC/MS (EI) #
2.41 min, m/z 354 (M*+1). "

Using this general procedure the following compounds were prepared:

Example 47: N-[1-(Cyclopropylcarbonyl)-3-(1,4-diazabicyclo{3.2.2]non-4-

ylcarbonyl)-1H-indazol-5-yl]cyclopropanecarboxamide hydroformate.
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hydrof ormate. A 1.0 M solution of boron tribromde in
di chl oronet hane (10 nlL) was added to a suspension of
wd@ baodAdioasz abi cycl o[ 3. 2. 2] non-4-yl ) - ( 6- met hoxy berzo§)3/615937

ot hi azol -3- yl ) nmethanone (2.06 mMmwol) in

1, 2-di chl oroet hane (20 nL). The suspensi on was heat ed
at 50 OC for 16 h and was allowed to cool to rt. The
reaction m xture was quenched wi th nmethanol (50 nlL)
~and concentrated to dryness. The residue was dil uted

wi th net hanol, and | oaded on a SCX colum. The col um
was washed vvlth met hanol (50 571_) 2 Mammonia in

nmet hanol (60 nl) d the anon sh was concentr at ed.
The residue was purhfited by ography [1/1 to 0/1
et hyl acetate/(70/ O/I Nacet a / mgt hanol / anmoni um
hydr oxi de)] foll owed by drative HBLC to provi de

the product in 21%yield. 1 (CD30D) d 8.35 (s,

H, 8.01 and 8.00 (two d, =8.9, 1 H, 7.37 (d, J =
1.9, 1 H, 7.05 and 7.04 (two dd, J = 8.9, 2.2, 1 H,
4.99 (m 1 H, 447 (m 0.3 H), 425(mO7H) 4.07

Pifsd pipieaife Fn SThetn. PO @ p el 0>

mn, mz 304 (I\/H') Representative Procedure K
Procedure K provides a nethod for the coupling between
ﬁl’t@ﬁ%tét“&‘r%roﬁ?%'ﬁ&s to form ether anal ogs. Exanpl e 54:

6- (Cycl opropyl net hoxy) - 3- (I, 4- di azabi cycl o[ 3. 2. 2] non- 4
-yl carbonyl) - 1, 2-benzi sot hi azol e hydr of or mat e.

Dl | shpcmyd Gapodtidsarb oweiiogt fer (tlme 208 lparepvenasarpiag ducyclobase
Ca‘g' aza (?eg ag{f lﬁg()%%i %wr?%'s%{f)(}?%ar Ony ?-?e,rgabveeﬁm sot hi azo

| - 6- ol (0 359 mmol), cyclopropyl carbinol (0.432
1 | ph ' 0, 541 i
EXBPAar B LS e A e PP Y agale> Y1

SRy - eidasdle-tlsultOhank@e hydPsTerhiven the reaction
m Xture was concentrated. The residue was purified by

chromat ography using a gradi ent of 50/50

1-Methylimidazole-4-sulphonyl chloride (0.4 mmol) was added to a solution of 3-(2-
azabicyclo[3.2.2]non-2-ylcarbonyl)-1H-indazol-5-amine (0.4 mol) in pyridine (4 mL),
and the reaction mixture maintained at rt for 16 h. The reaction mixture was concentrated,
and the residue purified by preparative HPLC to provide the product in 50% yield. 'H
NMR (CD;OD) & 8.39 (s, 1 H), 7.85 (broad, 1 H), 7.67 (s, 1 H), 7.58 (s, 1 H), 7.28 (d, J
=9.0,1H),7.27 (d, J=9.0, 1 H), 4.50 (m, 2 H), 4.30 (m, 1 H), 3.65 (s, 3 H), 3.50-3.30
(m, 6 H), 2.50-2.30 (m, 2 H), 2.30-2.10 (m, 2 H); LC/MS (EI) ¢ 1.72 min, m/z 431
(M™+1).
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to 0/100 ethyl acetate/[(70/30/1)
et hyl acet at e/ net hanol / ammoni um hydr oxi de)]. The
wa@ewpauess was further purified by preparative HPLS1005/015937
provi de the product in 39%vyield. 1H NVR (CD30CD) d
8.06 and 8.05 (two d, J =9.0ea, 1 H, 7.56 (d, J
1.8, 1 H, 7.14 and 7.13 (two dd, J = 8.7, 2.2 ea,
H, 500 (m 0.79 H, 4.50 (m 0.34 H), 4.25 (t, J
5.6, 0.68 H, 4.09 (t, J =5.6, 1.34 H), 3.95 (d, J =
6.9, 2 H, 3.63 (t, J =57, 070 H, 3.62-3.36 (m 5
H, 2.45-2.37 (m 2 H, 2.26-2.02 (two m 2 H),
1.37-1.27 (m 1 H), 0.69- 0.62 (m 2 H), 0.42-0.37 (m
RépDesertitiveProbldurk.3- 91 min, nfz 358 (Mr+l). The
foll om ng conmpounds coul d not be prepared using the
procedures set forth above. However, it is believed
that,t he S - ' ; i
convERra AT BE B R BEE b5 R Bl A B lobase
caaboxanmidds any mekodubstitntet hgcl@nireas to form urea derivatives.
3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl car bonyl ) -
- (3- net hoxybenzyl ) -5- ({[ ( 3- .
ERRhPRUYOD ENEY (1) ADi¥ablpé1bBY Thoddl-yiearbohyh-i 2dsenalsethiazol-6-
1- carboxam de and pharnmaceutically acceptable salts
yk]ﬁeipmpylimidazolidin-z-one hydroformate
3- (1, 4-D azabi cycl o[ 3. 2. 2] non-4-yl - met hyl ) - 8- ( met hoxy)
-4 H chxonen-4-one and pharmaceutically acceptabl e
salts thereof,
N, I - Di butyl-3-(l, 4-diazabi cycl o[8. 2N] non-4-yl car bonyl
)-1 Hindazol -5-an ne and uﬁ&al |y acceptabl e
sal ts thereof, N N
or N-Butyl -3- (1, 4-di azab{cycl o[$g. 2. 2] non- 4-yl carbonyl ) -
| Hindazol - 5- ani & ﬁ@har maceut i‘{wﬂ’*y accept abl e
salts thereof. Exanpl® 55: [3H M.A binding Materials:
Rat Brain: Pel-Freez Biologicals, CAT No. 56004-2
Protease inhibitor cocktail tablet: Roche, CAT No.
ALBRR49 8f tvhrhs el pae@®)-&t)-D2'-bis(diphenylphosphino)-1,1'-binaphthyl (0.2

mmol) was degassed with nitrogen for 4 minutes, then heated at 80 °C until the (R)-(+)-

=1l

2,2'-bis(diphenylphosphino)-1,1'-binaphthyl dissolved complétely. The solution was
allowed to cool to rt and palladium acetate (0.09 mmol) was added. The mixture was
stirred until the palladium acetate completely dissolved. The resultant yellow solution
was added to a mixture of 6-bromo-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-
benzisothiazole (0.33 mmol), l-isopropylimidazolidin-2-one (0.5 mmol) and cesium
carbonate (0.39 mmo’l) under a nitrogen atmosphere. The reaction mixture was subjected
to microwave radiation at 150 °C for 360 s. The inorganic precipitates were removed .by
filtration, and the filtrate was concentrated. The residue was purified by preparative
HPLC to provide the product in 75% yield. 'H NMR (CD;0D) § 8.17 (s, 1 H), 8.03-7.93
(m, 2 H), 4.30-4.05 (m, 2 H), 3.92 (t, J=7.14, 2 H), 3.70 (t, /= 5.7,2 H), 3.54 (t, /=71,
2 H), 3.20-3.00 (m, 6 H), 1.22 (d, J = 6.78, 3 6 H); LC/MS (EI) ¢ 3.10 min, m/z 415
(M +1).
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Rat brains in 20 vol (wv) of ice-cold 0.32 M sucrose
Wi th protease inhibitors (one tablet per 50 m,) were
whewsagensgzed with a polytron for 10 sec at setr¢nysSDA;/015937
then centrifuged 10 mn at 1000 g, 4 0C. The
supernatant was centrifuged again for 20 mn at 20, 000
g, 4 0C. The pellets were resuspended in binding
buffer (200 MM TRI S-HC, 20 nmM HEPES, pH 7.5, 144 nmM
NaCl, 1.5 MM KA, 1 mM MgSH, 2 mM Cad 2, 0.1% (w v)
USSAhisguhel proeetunethib feltvsvipg epnstund 8@er® Grepared:
saturation assay, the 200 ml assay m xture in binding
buffer contai ns- 200 ng of nenbrane protein, 0.2 to 44
ﬂfe 53 n"g—\}*ﬂ}a-Dmﬁbl@?ﬂﬁBQCZ]ﬁb&4WIMle)A@,S -stabisodehzol-6-
u3| tion assay was carried out with
y12-3fm¢tpSh{rudwﬂllfand-@ll@é@lmfébméter ange of conpounds. The
assay mxture was incubated at 22 0C for 2 hours, then
harvested with GF/B filter presoaked with 0.3% PElI in
bi ndi ng buffer using Tontec harVigstexk. The filter was
washed three tines with bj 4{ng 5 tﬁtﬁland t he

radi oactivity was c t ed ) Bi ndi ng
affinities for the g?g er hed coﬁpounds of the

invention were 5 nM'fo\2 1 nV°® esgecig|ly 5 nMto 2.5
nM The precedlng éxanpﬁbs can be répeéated with sinilar

succ b | ly_or
PEHer Py 2 S HR BB A I AR LG DBy
condi tions of thls i nvention for those used in the
precedi ng exanples. Wiile the invention has been
illlustrated with respect to the production of
EﬂﬁH it is readily apparent to those
10 RY egé“g%‘lr‘ug{l_\}'q’g Iil n the art that variations and
nodi fi cations of the invention can be nmade w t hout

depagtin fron1t e sp|r| OF _SGOP&
d ai éﬁ e\ 08%@5?16‘ Zfhe f"a Fom ?—J %@t\%e{éf(eﬁ{:%‘?ﬁa@s and
cdri¥oxyMc Mlds ¥ |f01&tﬂd:a1\15bkzirmdél ddrivative¥) and the transformatlon of these

derivatives to their hydrochloric acid salt.

15
Example 51: 3-(1,4-Diazabicyclo[3.2.2Jnon-4-ylcarbonyl)-6-(3,6-dihydro-2H-pyran-
4-yl)-1H-indazole hydrochloride
V/—bﬂ
CIH
20

N,N-Diisopropylethylamine (7.0 mL) was added to a solution of 6-(3,6-dihydro-2H-
pyran-4-yl)-1H-indazole-3-carboxylic acid (11.9 mmol) and 1,4-
diazabicyclo[3.2.2Jnonane (10.0 mmol) in N,N-dimethylformamide (80 mL) and
25  tetrahydrofuran (60 mL). After 15 minutes, N,N,N,N'-tetramethyl-O-(7-azabenzotriazol-
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(M1) wherein X1 is CHor CRL; X 2 to X 5 are each,

i ndependently, N, CH CR 1 or C, wherein -C
WO ppsesest s the point o f atta cchhmeenntt o PCTUS2OpPS/B5937

, and wherein at nost one o f X2 to X5is N, and

one of X2to X5is -C X7 to X 10 are each,

i ndependently, N, CH or CR 2, wherein at npost one

of X7to XL s N X1 to X 14 are each,

i ndependently N, CH CR 3, or C, vvhereln -C

1 &meﬁﬁlﬁﬂlh&aﬂlhm'onﬂmwﬂat&)(lﬂ latunal) hwasrrdded, fang) theupacBon maxigre was
P o o, 7y . s st 2 ety Jupie " PO WBidhe was
dilRGERRR dﬂrﬂl&MOrUmetthe/m&han@'dl 00miL) enRwds XadHddtwdth)2/2 séIurated

are each, independent] CH or CR5 vvherel n
soren DiparbosatE LT 828 G 2 The acgeqys; layeToyas, Rerksexsactsd Fih o1

. r 8 e

dlgﬂggme @9&%%%%4 )§56:'ﬁ|1L(3 T}Q%o?x?okneél‘é\ﬁl £Sxﬁée ﬁyﬁ;esr\b%ﬁ% d over
soRslu:m aufase @idatad w1ﬁ=sﬁ);cacget (16=8; anB con¢entra@; The tesides was grified

b)% Cltbgorg%tgéf‘ggn uﬁ‘(n@mé‘ g]f?gfegée%ats géoalt(f(y?s/l‘gbav?% ! C‘{E%X/EMO/I)

etBARdRRdle/BleMiaBol/ atntadra@h kydrokide).ng 3 to 7 carbon atons,
cycl oal kyl al kyl having 4 to 7 carbon atons, or G -
al kyl -

The free base was suspended in ethanol/ethyl acetate (4/1, 100 mL) and was warmed to
the boiling point. The reaction mixture was cooled to room temperature and acetyl
chloride (505 uL) was added dropwise, resulting in the immediate formation of a
precipitate. After 1 h, the precipitated solids were collected, dried, and then recrystallized
from boiling methanol (60 mL). The product was further purified by suspending the solid
in 95/5 ethanol/water, warming the heterogeneous mixture to 100 °C, and allowing the
supsendion to cool to rt. The solids were isolated by filtration, washed with cold ethanol,
and dried to provide the analytically pure product in 57% yield. 'H NMR (CD;OD) §
7.57 (d, J=8.7,1 H), 7.28 (s, 1H), 7.18 (d, /= 8.6, 1 H), 6.06 (s, 1 H), 4.76 (m, 1 H),
4.14-4.05 (two m, rotomers, 4 H), 3.76 (t, J = 5.3, 2 H), 3.54-3.34 (two m, rotomers, 6
H), 2.31-1.92 (three m, 6 H) ; LC/MS (EI) ¢z 2.68 min, m/z 353 (M™+1).

Using this general procedure the following compounds were prepared:

Example 52: 3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-o0xazol-2-yl)-1H-

indazole hydrochloride

CIH
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R1, R2, R4 and R5 are each, independently, C -6-alkyl
whi ch is unsubstituted or substituted one or nore
wa eavegitoys F, C, Br, I, CN, ORL6 , NR6R7, SH, ERBUS2005/015937
SOR6, C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or
conbi nati ons thereof, C2-6-al kenyl which is
unsubstituted or substituted one or nore tinmes by F,
a, Br, I, CN, OR16, NR6R7, SH, SR6, SOR6,
C3- 8- cycl oal kyl , SO2R6, SO2NR6R7, Ar, Het, or
Prepartd yaPiooetsird hier200h yielR. I&/MS(QE{MR 2w, gz 338 (M7+1).
unsubstituted or substituted one or nore tines by F,

a, Br, I, CN, OR16 , NR6R7, SH, SR6, SOR6,
Réﬁre&n@gv@deqq{,kedu,re 302R6 S()2NR6R7 Si (R8)3 Ar, Het, or.

conbi nati ons thereof, t)flcl oal kyl which i s )

uns Ulegadst bgroyides @b@?ﬁh%tf@d sﬁém@l‘fhy}%% ofjapdsethyys o Pf°Vlde

phgnols.Br I, CN, OR16, NR6R7, SH, SR6, SOR6,
unsubstituted C3-8- cycloal kyl, SO2R6, SO2NR6R7, Ar,
Het, or conbi nati ons thereof, Ca- i Q cycl oal kyl al kyl

%%}bglg a: gzr,?tl%xﬁ%{pﬁ%cgop %FSt Ij ufcalqbony}:) f]%benzésothl]azol 6-ol
ﬁj\lofo%hﬁe , NR6R7, SH, SR6, SORG, unsubst ituted

C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or

combi nations thereof, and/or substituted in the alkyl
portion one or i ne or nore tinmes by F,

d, Br, I, CN, & , SR6, 9SORs,
C3.8-cycl oal kyl 2 F , A L, or
conbi nati ons ther eof , haf'?ﬁge , , NR6R7, SR6,

SOR6, SO2RS, SOZNRGR? NR6802R7, CONR6R7, 'CSNR6RY?,
COOR6,. .NR6COR7, NR6CSR7, NR6CONRG6R7, NR6CSNRG6RY7,

ANRE KPRt A - triAEINRE Y dichlorRG e (10 mL) was added to a

suspension of  (1,4-diazabicyclo[3.2 .2]non-4-y1)-(6-methoxybenzo[d]isothiazol-3-
yl)methanone (2.06 mmol) in 1,2-dichloroethane (20 mL). The suspension was heated at
50 °C for 16 h and was allowed to cool to rt. The reaction mixture was quenched with
methanol (50 mL) and concentrated to dryness. The residue was diluted with methanol,
and loaded on a SCX column. The column was washed with methanol (50 mL), 2 M
ammonia in methanol (60 mL) and the amonia wash was concentrated. The residue was
purified by chromotography [1/1 to 0/1 ethyl acetate/(70/30/1  ethyl
acetate/methanol/ammonium hydroxide)] followed by preparative HPLC to provide the
product in 21% yield. "H NMR (CD;0D) § 8.35 (s, 1 H), 8.01 and 8.00 (two d, J=8.9, 1
H), 737 (d, /= 1.9, 1 H), 7.05 and 7.04 (two dd, / = 8.9, 2.2, 1 H), 4.99 (m, 1 H), 4.47
(m, 0.3 H), 4.25 (m, 0.7 H), 4.07 (m, 1.3 H), 3.64 (m, 0.3 H), 3.53-3.34 (m, 5 H), 2.45-
2.27 (m, 2 H), 2.26-2.04 (m, 2 H); LC/MS (EI) tz 2.47 min, m/z 304 (M*+1).

Representative Procedure K
Procedure K provides a method for the coupling between phenols and alcohols to

form ether analogs.
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Ar, Het, or OR9; R3 is halogen, OR16 , CN, nitro,

al kyl having 1 to 4 carbon atons, hal ogenated al kyl
whasnglods t o 4 carbon atons, cycl oal kyl havi ngp@r/Us2085/015937

carbon atons, cycloal kyl al kyl having 4 to 7 carbon

atons, hydoxyal kyl having 1 to 4 carbon atons, NH2,

nmonoal kyl am no having 1 to 4 carbon atons,

di al kyl am no wherei n each al kyl group independently

has 1 to 4 carbon atons, Ar or Het; R6 and R7 are each

i ndependently H, Cu6-al kyl which is unsubstituted or

E%;-\;ggltel %ﬁg%g&%&pgm)ﬂgleﬁtg6yggi]f? %laz'ébl%lgtlBEZ 2a]tnbn-g-\$vlcarbonyl)-

1,9iRhkyéBitz0R MagsBimarach -al kyl group has 1 to 6
‘carbon atons, C3-8- cycloal kyl, Ar, Het, or

conbi nations thereof, C3.6- aIkenyI mhich IS

unsubstituted or sub@titut ed one or nore tines by F,
d, Br, I, CN 6, @ ¢ am no hgving 1 to 6
carbon atons, di |no Mier et ach|lal kyl group has

1to6 carbon a %ﬁ%i ~g™- cycl oal kyk; H Het, or

combi nati ons t her eof, C3 6-al kynyl which is

unsubstituted or substituted one or nore tines by F,
am.no %av n

) | Kyl
Disirsen! é?%jr‘&g\{’o&b’ogfl%@i TS SRR By 87 S‘&P%?Jb“ 3-(1,4-
dﬁ%lc]ycio?} 5, Zﬁﬁhbioﬂcﬁb&{ﬁ)rl E3elzisoiieRaLH YD ,35§In(rR8) Zyclopropyl

t, or conbi nati ons ‘thereof, C3-8-c cl oa
cawhmeh (432 mened)s tand dripepnglphawbane (0344 B0 By teﬁﬁﬁlb@r0Mm (2.2

mL).n’Fﬁe @éctton mixture was maintained at rt for 16 h, and then the reaction mixture
was concentrated. The residue was purified by chromatography using a gradient of 50/50
to 0/100 ethyl acetate/[(70/30/1) ethylacetate/methanol/ammonium hydroxide)]. The
compound was further purified by preparative HPLC to provide the product in 39% yield.
'"H NMR (CD;OD) & 8.06 and 8.05 (two d, J=9.0 ea, 1 H), 7.56 (d, J= 1.8, 1 H), 7.14
and 7.13 (two dd, J = 8.7, 2.2 ea, 1 H), 5.00 (m, 0.79 H), 4.50 (m, 0.34 H), 4.25 (t, J =
5.6, 0.68 H), 4.09 (t, J = 5.6, 1.34 H), 3.95 (d, /= 6.9, 2 H), 3.63 (t, /= 5.7, 0.70 H),
3.62-3.36 (m, 5 H), 2.45-2.37 (m, 2 H), 2.26-2.02 (two m, 2 H), 1.37-1.27 (m, 1 H), 0.69-
0.62 (m, 2 H), 0.42-0.37 (m, 2H); LC/MS (EI) tz 3.91 min, m/z 358 (M+1).

The following compounds could not be prepared using the procedures set forth
above. However, it is believed that these compounds may be prepared using alternate
conventional synthetic procedures well known to those of ordinary skill in the art.
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-N-(3-methoxybenzyl)-5-( {[(3-
methoxybenzyl)amino]carbonyl } amino)-1H-indazole-1-carboxamide and
pharmaceutically acceptable salts thereof, |
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-8-(methoxy)-4H-chromen-4-one and
pharmaceutically acceptable salts thereof,
N,1-Dibutyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)- 1 H-indazol-5-amine and

pharmaceutically acceptable salts thereof, or
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F, d, Br, I, CN, ORL6 , nonoal kylam no having 1 to 6
carbon atons, dial kylam no wherein each al kyl group
whams111088 6 car bon at ons, C3.8- cycl oal kyl, ArPCHES2008015937
conbi nations thereof, which is unsubstituted or
substituted in the cycl oal kyl portion one or nore
times by F, d, Br, I, CN, ORL6, nonoal kyl am no havi ng
1 to 6 carbon atons, dialkylam no wherein each al kyl
group has 1 to 6 car bon atonms, C3-8-cycloal kyl, Ar,
Nlaityl-30(1,4-8labibidiof3s. 2}d0&¥4eyiﬁarbm)d1)L b’ﬂ-lmiatbslti-ammdnd n
t he aIkyI ortl Pe or re tlnes by one or nore
pharesutispl Fiac‘"(ﬂpta %rsa t§ the , nonoal kyl am no
having 1 to 6 carbon atons dlalkylanino wher ei n each
al kyl group has 1 to 6 carbon atons, Cs-s-cycloal kyl,
Examplest; (3] MbAobindingons thereof, Ar, or Het; R8 is |
C-6-alkyl; RO is H G -6-alkyl whi ch is unsubstit uted
or substituted one or more by F, O, Br, 15 CCNN
MaXRRE166 , NNRR6 R 7 , SSHH,, SSRR6 , SSCORG

C3. 8-cycl oal k SO2 S 7,

conb]ﬁﬁéf?‘&ns h?leFéeS? gl%%ca(?s—z’ gﬁ%ﬁw 56%4 ?h | S

uns ulStehdihBi8ite coskibs tdblagt edROGR, CATNG.6DY498 , O,

BBrr,, Il1,, CCNN,, OORRL166 , NNRR6_ R7, SSHH, , SSRR6

,- SSOA R6, Q s-cycl oal kyl, SO2R6, SO N R6R7, Ar, Het,

or conbi nations thereof, C3-6-al kynyl which is

unsubstituted or substituted one or nore by F, d
MBibrdne ptdgara@®n 16 , NR 6R 7, SH, SR 6, SOR 6,

C3-8-cycl oal kyl, SC2R 6,

Rat brains in 20 vol (w/v) of ice-cold 0.32 M sucrose with protease inhibitors (one
tablet per 50 ml,) were homogenized with a polytron for 10 sec at setting 11, then
centrifuged 10 min at 1000 g, 4 °C. The supernatant was centrifuged again for 20 min at
20,000 g, 4 °C. The pellets were resuspended in binding buffer (200 mM TRIS-HCI, 20
mM HEPES, pH 7.5, 144 mM NaCl, 1.5 mM KCI, 1 mM MgSO,, 2 mM CaCl,, 0.1%

(w/v) BSA) and stored membrane prep at -80 °C.

For saturation assay, the 200 pl assay mixture in binding buffer contains 200 pg
of membrane protein; 0.2 to 44 nM of [*H] MLA. “The nOri'speéiﬁc binding iwas defined
using 1 pM MLA. Competition assay was carried out with 2 nM [*H] MLA and a
desirable range of compounds. The assay mixture was incubated at 22 °C for 2 hours,
then harvested with GF/B filter presoaked with 0.3% PEI in binding buffer using Tomtec
harvester. The filter was washed three times with binding buffer and the radioactivity was

counted with Trilux.

Binding affinities for the preferred compounds of the invention were 5 nM to 21

uM, especially 5 nM to 2.5 uM.
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SO2N R6R 7, Ar, Het, or conbinations thereof, C3-8

-cycl oal kyl which is unsubstituted or substituted one
woeoosnr®3gines by F, O, Br, I , CN, OR 16 ,rdRUSI07915937

SH, SR 6 , SOR 6, unsubstituted C3-8 - cycl oal kyl,

SO2R 6, S2NR 6R 7, Ar, Het, or conbinations thereof,

Cr-cycl oal kyl al kyl which is unsubstituted or

substituted one or nore tinmes by F, d, Br, I , CN

OR 16, NR 6R7 , SH, SR 6, SOR 6, unsubstituted

Ca- sTlmfypﬂecaalhrtgydxamﬁ@ R6n bSTERIRed Rith sinilarsecesppy substituting the

conbi nati ons I ,
SFRORHE B (o P b g Pt et dahar Qe it of i
iventtbndaf thOsk RED FBthe Fteeéda@g dunphavi ng 3 to 7 car bon

atons, or cycloal kyl al kyl having 4 to 7 carbon atonmns;

R11is H, alkyl having 1 to 4 carbon atons which is

unsu HOSRL h@és %rt@tﬂei;ﬂi‘&ﬁlcﬁoﬂof

haloﬁﬁﬁkh%ﬁﬁ@gggnﬁ 38 %3§k§§F§3% ﬁ , or Het,
pm'ylcmlaxadom;iouﬂlrtswt mgreddityceppareatrth dmsapb«wémm il msthe art that

v%%%giéﬁdtrgéﬁggar ﬂ?‘%?gthé kiljlzten gono NG bg 'ﬁlggg l(vgtg% t{ﬁ%g?lﬁ}f from the

splAVbMgopk dfehe/inc@tidan at ons, Ar or Het; R12 is
G - 6-al koxy which is substltuted one or nore tines by
F, or is selected from Fornul ae | X-Xl wherein Formula
I X represents a 5-nenbered, unsaturated heterocycle in
whi ch the bond between W2 and WB is a single bond and
the, Fornmula X represents a 5-8-nenbered, heterocycle
which is saturated or partially saturated and wherein
the heterocyclic ring my be bridged by a dival ent

al kyl ene group having 1 to 3 carbon atons, and Fornmnul a
XI represents a 5-8-nenbered, heterocycle which is
saturated, partially saturated, or
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unsaturated and wherein the heterocyclic ring may be
bri dged by a dival ent al kyl ene group having 1 to 3

wa@arobamoag ons; SO2 Qis CH CR'1" 4, CGH Rn | BEdHpUSI005/015937

S, S, N, or NR113. Vis O S, S@, N, NR , CR 4,
or CHR 14. W is N,W and WB are each, independently,
O S N NR13 , CH or CRL, in which the bond between
W2 and WB is a single bond and the bond between WB and
W is a double bond, or the bond between W2 and WB is
a doubl e bond and the bond between WB and WM is a
WdThafinbond; W is O S, N, or NRL3 ; V2 is C CH,
COH or N, RI3is H G .6-alkyl which is
unsubstltuted or substituted one or nore tines by F,

03 s- cyc|l oa@“@é&lﬁgﬁﬁg@@gwﬁ 1, ﬁ@@ V, VI, VIland VIIL

combi nat i ons thereof C3- 6- al kenyl which is
unsubstituted oK )erubstitut ed one or nore tinmes by F,

I, 6N, 6. NR6R7, SH, SR6, SORS, (1 ym
al SQJR6, SO2NR6R7, Ar, Hetg /AU

%ens [t herlof, C3-6-al kynyd.- o
bnsubsti iyt ed or substituted one lbr I‘e\NI

CN, OR16 , NR6R7, SH, XSE;gp

G3- 8- C§/(0| oal kyl , SO2Rf) (I

N""x X NN, [N
(ny (IV)
0 (pm H (m
/)(18 B » B\N
X' N X577 X\
2c|> | | L_/N X2|3| ,N L/N
X %Xm . \X24 N |
V) R VD
0 (pm 0 (pym
15 B! 18 1
\ N
XN, Xz\xz1 , L
(V1) (VI

wherein

X! is CH or CR';
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SO2NR6R7, Si(R8)3, Ar, Het, or conbinations thereof,
C3. 8-cycl oal kyl which is unsubstituted or substituted

wo@omwseriosore tines by F, G, Br, |, CN, ORL6 ,PdNRE§R0N5/015937
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SH, SR6, SOR6, unsubstituted C3-8- cycloal kyl, SO2R6,
SO2NR6R7, Ar, Het, or conbinations thereof, which is
unsubstituted or substituted in the cycl oal kyl portion
one or nore tinmes by F, d, Br, I, CN, OR16 , NR6R7,
SH, SR6, SOR6, unsubstituted C3-8-cycloal kyl, SO2R6,
SO2NR6R7, Ar, Het, or conbinations thereof, and/or

substltzut in the oRg: ar re tine

one or ntB qrf L H}ad Pg‘ld@%?y gﬂ%}f g Whyggn ; géﬁsents the
SR6, SOR6, pGin 8f ﬁiﬁ@i}lﬁ@dtﬂ' 0 EG@Bﬁd WHERNRERTost Ahe of ¥t (o X° is N,
or conbinaplons t her eof CONR6R7, CSNR6RY7,

COOR6, csomdmm% t03R7s-Gor, or Het: O .6-al kyl which

is unsubstituted or substituted one or nore tines by

F, d, Br, I, CN, OR9, NR6R7, SH, SR6, . SORS, ;
C3- 8- cx/ab odlP kel caclSRRpenBOANRERZH, or CRHevhergn at most one of X to -
conbi nationgyt Eﬁr eof, C2-6-al kenyl which is

unsubst i t utedSd> substituted one or nore times by F,

a, Br, I, CN, OR9, NR6R7, SH, SR6 SORG,

C3- 8-cycl oal kyl, SO2R6, SO2NR6R? ﬁ§ % h
conbi rat itoNs drherdipfndependgaty Ny Rk C\%hﬂ‘tr + herein -C represents the

unsubst It m"gﬂ}t %&%&%&%ﬁdﬁg‘?%&ﬁeaﬂwﬂ%%g d ifRB okYofFX ! to X' is

C3 8- cycl od, Iaydipn@ﬁ@éétog&s\l%;m Si (R8)3, Ar, Het, or
conbi nations thereof, C3-8-cycloal kyl which i s
unsubstituted or substituted one or nore tlnes by
X" to X' are each, independently N, O, S, CH, or CR%

X" to X*! are each, independently N, CH, or CR’, wherein at most one of X" t0
X*isN;

X?* and X* are each, independently, CH or CR'?, wherein at least one of X% or

X* is CR';
X% is either CH or N;
B is CH,, C=0, or C=S;
B'  isCH;
Y isQorS;
Z is O or NR'';

m is 1 or 2;
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F, d, Br, I, CN, OR9, NR6R7, SH, SR6, SOR6,
unsubstituted C3-8- cycloal kyl, SO2R6, SO2NR6R7, Ar,

wedos/1om3gLonbi nat i ons t hereof, C4-i0-cycl oal kypet/kg1005/015937
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whi ch is unsubstituted or substituted in the

cycl oal kyl portion one or nore tinmes by F, d, Br, |

CN, OR9, NR6R7, SH, SR6, SOR6, unsubstituted

C3. 8-cycl oal kyl , SO2R6, SO2NR6R7, Ar, Het,

orconbi nati ons thereof, and/or substituted in the

glkyl portion one or nore tines by one or nore tines

5. 5 Byc off HyHkyIRbieg, | SchIRERD toRp, Tpfsgciage A1 having 110 4

conbi nat'o@§‘b$rh%fo%%f’ hahiRgeRaviftgN3 DR caf¥38RfomSRBicloalkylalkyl
SOR6, SCRRE SOPNROR7 N %02% CONRBR?. CSNoRrgR?R@C% e

COORG, NRG@ERTg‘*NRBQ}SR?n atmsw%@ﬂkyl ARG CSNRGRY?,
NR6COOR7, NRG6CSOR7, OCONR6R7, OCSNR6R7, Ar, Het, or O
Ry G -6-al kyl which is unsubstituted or substltuted
one OR!'/®Y &*thdRSakeyadh, indepenBently,, OCN, OR16 , NR6R7,
SH, SR6, SOR6, C3-8-cycloal kyl, SO2R6, SO NR6R7, Ar,
Het, or conbi nations thereof, C2- 6- al kenyl which is

l(Jj n’subst it UK%% wﬁkﬁﬁé ﬁﬂdﬁ&@t&é&o&ﬁbﬁﬁtﬁt@d bhd®sméy times by F, Cl,

NRORr . SH S, SORP. ;
C3. 8- cycl oﬁrkw CNsOPIRE @R, Gy-s-cycloalkyl, SOR’,
conbi nati 01 ltiﬁelyeg% ta(tjzor(?:ogllb@éﬂgljxs t}ﬁ‘@e&ih i's

unsubstitut’ed or °3 |tute one or noré times by F,
a, Br, I, CN, OR1I6 , NR6R7, SH, SR6, SOR6,

C3-8-cyclo -
y %2 6 aiken;%cv)ghl?cqi is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR'S, NR°R’, SH, SR®, SOR®, Cjg-cycloalkyl, SO:R,
SOzNR6R7, Ar, Het, or combinations thereof,

Cy.-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR'®, NR°R’, SH, SR®, SOR®, Cis-cycloalkyl, SO;R’,
SO,NR°R’, Si(R%)s, Ar, Het, or combinations thereof,

C;.g-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OR'®, NR°R’, SH, SR®, SOR’, unsubstituted Cs.s-
cycloalkyl, SO,R®, SOzNR6R7, Ar, Het, or combinations thereof,

Ca.10-cycloalkylalkyl which is unsubstituted or substituted  in the
cycloalkyl portion one or more times by F, Cl, Br, I, CN, OR'®, NR°R,
SH, SR®, SORS, unsubstituted Cs.g-cycloalkyl, SO;R®, SO;NR’R’, Ar, Het,
or combinations thereof, and/or substituted in the alkyl portion one or
more times by one or more times by F, Cl, Br, I, CN, ORlG, NRR’, SH,
SR®, SOR®, Csg-cycloalkyl, SO;R®, SO,NR°R’, Ar, Het, or combinations

thereof,
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SO2NR6R7, Si(R8)3, Ar, Het, or conbinations
t her eof , C3- 8- cycl oal kyl which is unsubstituted or

weubstimse ed one or nore tines by F, O, Br, IPCTN2005/015937
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OR16 , NR6R7, SH, SR6, SOR6, unsubstituted C3-8-

cycl oal kyl , SO2R6, SO2NR6R7, Ar, Het, or conbinations

t hereof, C4- io0-cycloal kylal kyl which is unsubstituted

or substituted in the cycloal kyl portion one or nore

times by F, d, Br, I, CN, ORl6 , NR6R7, SH, SR6,

SOR6, unsuhabgdnut ed C3. 8- cycl oal kyl, SO2R6 SO2NR6R?7,

Ar, Het, or conbinations thereof, and/or substituted

in the alkyl portion one or nore tinmes by one or nore

Limes by FenONOBNR'R?, SR S@ﬁi@(%Rgg\ﬁRNRGﬁH NEfR&,R’, CONR'R’,
, .8-cyclo , o SCPR6 RY, He 6rs7

conbi nat i oR$ 6Bﬁéa§?R%@ﬂ%£K¥€f@ﬁ%k§3§%§ﬁﬁﬂ?ﬁﬁﬁfsgﬁ*CSNRf"

unsubstitu & s tpes by F,

o art ! N RGO SO AL, GRSRRERT

unsubstituted C3-8- cycloal kyl, SO2R6, SO2NR6R7, Ar,

Het, or conbi nations thereof, hal ogen, oxo, thio, CN,

NO2, NR6R7;-'SR6, SOR6, SO2R6, SO2NR6R7, NR6SO2RY7,

CONR6R7, CSNR6R7, COOR6, NR6COR7, NR6CSR7, NR6CONR6RY?,

NRE6CSNR6R7, NR6COOR7, NR6CSOR7, OCONR6R7, OCSNR6R?,

Ar, Het, ofleBORyC -6-al kyl which is unsubstituted or

substituted one or nore by F, d, Br, I, CN, OH
al koxy having 1 to 4 carbon atonms, NR6R7, SH, SR,
SOR6, C3- 80Kycl oal kyl , SO2R6, SO2NR6R7, Ar, Het, or
conbi nations thereof, C3-8-cycloalkyl which is
unsubstituted or substituted one or nore tinmes by
R’ is halogen, OR'S, CN, nitro, alkyl having 1 to 4 carbon atoms, halogenated

alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon atoms,
cycloalkylalkyl having 4 to 7 carbon atoms, hydoxyalkyl having 1 to 4
carbon atoms, NH,, monoalkylamino having 1 to 4 carbon atoms,
dialkylamino wherein each alkyl group independently has 1 to 4 carbon

atoms, Ar or Het; -

R® and R’ are each independently
H,
C.¢-alkyl which is unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, OR16, monoalkylamino having 1 to 6 carbon atoms,
dialkylamino wherein each alkyl group has 1 to 6 carbon atoms, Cs.-

cycloalkyl, Ar, Het, or combinations thereof,

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

Cl, Br, I, CN, OR'6, monoalkylamino. having 1 to 6 carbon atoms,
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F, d, Br, I, CN, OH alkoxy having 1 to 4 carbon
atons, NR6R7, SH, SR6, SOR6, unsubstituted

w84 cpsd oal kyl , SO2R6, SO2NR6R7, Ar, Het, OrPCT/US2005/015937
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conbi nati ons thereof, or C4-8-cycloal kyl al kyl which is
unsubstituted or substituted one or nore tinmes by F,

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

NR6R7, SH, SR6, SOR6, unsubstituted C3-8-cycloal kyl,

SO2R6, SO2NR6R7, Ar, Het, or conbi nations thereof; R17

and R18 ar giabgtimihs detpeidenthl yiki, gmigyas Hatd Agatboncatams, Cs.s-

car bon at ons al ogenated al kyl . having.1 to 4 carbon
at ons, cycFW&‘?%l’ “gr%gll%hﬁr %O‘FIBX*O@&}&}:% fat ons, or
cycl oal kyl al kyl having 4 to 7 carbon atons; R19 is H

or CONH-CH2-Ar; Ar is an aryl group containing 6 to 10
carbon at ofssayey! whichissupsiitipdes substistied ore ot raere dies by F,

or nmore ti E“FSBE,V% g&gx,y'oﬁ“avmqo&k 19mﬁao|0ﬁmﬁ>g1 124P 8P carbon atoms,

al koxy haviTig car bon "atons, hal ogen; am no,
cyano, hyddakylaminé twiereihahdgelkalt ecbupltay|l tragicagbon atems, Css-

0 carbon oL oy, AMSITS ALkR DAL 100

hydr oxyal koxy having 2 to 8 carbon atons,
Cs.g-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, ORM, monoalkylamino having 1 to 6 carbon atoms,
dialkylamino wherein each alkyl group has 1 to 6 carbon atoms, Ci.g-

cycloalkyl, Ar, Het, or combinations thereof,

Ca.1o-cycloalkylalkyl which is unsubstituted or substituted in the
cycloalkyl portion one or more times by F, Cl, Br, I, CN, OR“S, ‘
monoalkylamino having 1 to 6 carbon atoms, dialkylamino wherein each |
alkyl group has 1 to 6 carbon atoms, Csg-cycloalkyl, Ar, Het, or
combinations thereof, and/or substituted in the alkyl portion one or more
times by one or rﬁore times by F, Cl, Br, I, CN, ORI(’, monoalkylamino
having 1 to 6 carbon atoms, dialkylamino whgrein each alkyl group has 1

to 6 carbon atoms, Cis-cycloalkyl, Ar, Het, or combinations thel.'eof,
Ar, or
Het;

R®  is Cie-alkyl;

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

w@bdoghi1pas ti ons each have 1 to 8 carbon atons, PCEHURDNY015937
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al koxycar bonyl , al kyl am nocar bonyl, acyl am do,

acyl oxy, alkylthio having 1 to 8 carbon atons,

al kyl sul phinyl having 1 to 8 carbon atons,

al kyl sul phonyl having 1 to 8 carbon atons, sulfo,

sul fonyl am no, Het, cycl oal kyl am no wherein the

cycl oal kyl @r_@aipylhmicrsistmsaos&useﬁwm&mduécsor@pﬁmﬁawy Cl, Br, I,

substi tut ed_py havipg 1 to 8 carbon 67‘
at oms, hal oﬁg ngﬁk/} ghkélan gékt Co-0siall ataks, SO 2NR'R,
al koxy havi ag Het 1o cdmbRaRRN ddkQrs, am no,

nonoal kyl am no wherein the al kyl portion has 1 to 8

carbon atons, dial kylam no wherein the al kyl portions

each have 1ol g alﬁe g?m?(ﬁ]l 1§tuﬁg%st1tgg§|90r S ﬁmeﬁ%ﬁg %'ﬁ gnore by F, CI,

hydr oxyl, ni oxy erei
aryl porti oBr, canNl, nGRE, tNRFD, c&HbSR"’ aBORS, ang-dysloalkyl, SO,R’,

optonal |y SYRRRE ULTell, DL GH s At} Paving 1 to'8

Cs-alkynyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OR', NR°R’, SH, SR®, SOR®, Cjs-cycloalkyl, SO,R’,
SO,NR®R’, Ar, Het, or combinations thereof,

C3_g-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl Br, I, CN, OR', NR®R’, SH, SR, SORS, unsubstituted Cj.g-
cycloalkyl, SOZR6, SOzNR6R7, Ar, Het, or combinations thereof,

Cs.s-cycloalkylalkyl which is unsubstituted or substituted one or more

times by F, Cl, Br, I, CN, OR'®, NR®R’, SH, SR®, SOR®, unsubstituted

Cj.s-cycloalkyl, SO2R6, SOZNR6R7, Ar, Het, or combinations thereof,
Ar, or

Het;

RY  isH, alkyl having 1 to 4 carbon atomns, halogenated alkyl having 1 to 4
carbon atoms, cycloalkyl having 3 to 7 carbon atoms, or cycloalkylalkyl
having 4 to 7 carbon atoms;

R'"  is H, alkyl having 1 to 4 carbon atoms which is unsubstituted or

substituted one or more times by halogen, OR'®, Cs.s cycloalkyl, NR6R7,
Ar, or Het, cycloalkyl having 3 to 7 carbon atoms which is unsubstituted
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hal ogenat ed al kyl having 1 to 8 carbon atons, al koxy
having 1 to 4 carbon atons, am no, nonoal kyl am no

wobmsein3g he al kyl portion has 1 to 8 carbon apOIE$2005/015937
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15

20

25

di al kyl am no wherein the al kyl portions each have 1 to

8 carbon atons, COR9, CSR9, cyano, hydroxyl, nitro,

oxo, or thio, arylthio wherein the aryl portion

contains 6 to 10 carbon atons and is optionally

substituted by hal ogen, al kyl having 1 to 8 carbon

at ons, hal ogcarrmbﬁdutadi lopé ohandreginiks thy BilarnpOR'QINRPR, Ar, or Het,

alkoxy havi n arbo

monoal kyl arﬁyglé’ U@fg}ké( | Vi ﬁﬂaiﬁﬂng(ﬁb?t?%rﬁrﬁ’é@ei to 8

carbon atons, dial kylam no wherein the al kyl portions

each haye 1 to 8 carbon atons, COR9, CSR9, cyano,

hydr ox@A nistrie-alkoxy, whieh isisplstinggd pr@faq>rk1}am><tynw¢yr%|qn is selected

t he cycloal LQHR _g 3to 7 Catonms and is

optionally substituted by hal ogen, al kyl having 1 to 8

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

at ons, alkoxy having 1 to 4 carbon atons, am no,

nonoal no wherein the portion has 1R

carbonlﬂé’rg?1i dlalkylan1n0vgk5?2}n t he al kyl port|

each Whv 4 8 carbon ato GERQ, CSR9, cyano,

hydr oxyl ;" nitro, oxo, or tgggi/or conbi nati ons T
~~—

thereof; and Het is a heﬂ%rocycllc group, which is Q’

fully saturated, partially saturated or fully

unsat ur gbgd, having 5 to 10 rixpg atons in which at (xp

- least 1 ring atomis a N, Oor S atom which is

unsubstiruted or substituted one or nore tinmes by
avkgrtintfavnng I repednts ardbsmambéredminsaliaedyheteanciyclg id whizh8he bond

Cbaermt/)é)err]l %ﬂg ’Wh ?sl e? gmgle b%gld na%ﬁ the, Formula X represents a 5-8-membered,
heterocycle which is saturated or partially saturated and wherein the heterocyclic ring
may be bridged by a divalent alkylene group having 1 to 3 carbon atoms, and Formula XI
represents a S5-8-membered, heterocycle which is saturated, partially saturated, or
unsaturated and wherein the heterocyclic ring may be bridged by a divalent alkylene
group having 1 to 3 carbon atoms;

Q' is0,S,N,NR", or SOy;

Q*  isCH,CR",CHR", O, S, SO,, N, or NR'?;

T  isOorNR'Y

V! is0,S, SO, N, NR'"?, CR"™ or CHR'*

w! s N;
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cyano, hydroxyl, nitro, hal ogenated al kyl having 1 to
8 carbon atons, hal ogenated al koxy having 1 to 8

w@2bonost ons, hydroxyal kyl having 1 to 8 car berT/esmns915937
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hydr oxyal koxy having 2 to 8 carbon atons, al kenyl oxy

having 3 to 8 carbon atons, nonoal kyl am no having 1 to

8 carbon atons, dial kylam no wherein the al kyl

portions each have 1 to 8 carbon atonmns,

car boxy, al koxycar bonyl, al kyl am nocar bonyl, acyl am do

(e.qg. ,W%uaedl ake ) eacta dydaprydefidy,0O, SaNeﬂ\méi)CHabxkglRf,hhowhich the

having 1 tq 8 rbon_at o al kyl sul phi nyl hav lto

8 carbon a?’é’ﬂ% ,Baﬁ’leﬂl“gﬁpmn‘@? S%ﬁ%i%ﬁ’gd i“‘i{%leéweéf;%gﬁen

at oms, sul fw} araker* isalié bl 80the G¥6d Bethviyd WFiana W is a double
wherein the c%cloalkyl group has SE%Q 7 carbon at ons

and i s opt ibgRAPRd/the hprd batveadWhanh W sevinglabrid: havi ng

1 to 8 carbon

W' is0,S,N, or NR'">;
V2 isC,CH, C-OH, or N;
R"®  isH,

Ci.-alkyl which is unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, OR', NR°R’, SH, SR’, SOR®, Cjs-cycloalkyl, SOR’,
SOzNR6R7, Ar, Het, or combinations thereof,

Cs.s-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR'S, NR°R’, SH, SR®, SOR®, Cjs-cycloalkyl, SO,R®,
SO,NR°R’, Ar, Het, or combinations thereof,

Cs.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR'S, NR°R’, SH, SR®, SOR®, Cjs-cycloalkyl, SO,R®,
SO,NR®R’, Si(R®);, Ar, Het, or combinations thereof,

Cs.3-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OR'®, NR°R’, SH, SR® SOR®, unsubstituted Ci.g-
cycloalkyl, SO,R®, SO;NRR, Ar, Het, or combinations thereof,

Cs.jo-cycloalkylalkyl which is unsubstituted or substituted in the
cycloalkyl portion one or more times by F, Cl, Br, I, CN, OR16, NR6R7,
SH, SR, SOR®, unsubstituted Cs.5-cycloalkyl, SO,R®, SO,NR®R’, Ar, Het,

or combinations thereof, and/or substituted in the alkyl portion one or
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atons, hal ogenated al kyl having 1 to 8 carbon atons,
al koxy having 1 to 4 carbon atons, am no,

worpnsaltoyd am no wherein the al kyl portion has BCT/OSB05/015937
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carbon atons, dial kylam no wherein the al kyl portions

each have 1 to 8 carbon atons, COR9, CSR9, cyano,

hydroxyl, nitro, oxo, or thio, aryl containing 6 to 10
carbon atons and is optionally substituted by hal ogen,

al kyl having 1 to 8 carbon atons, hal ogenated alk%l .
havi ng 1 t endBe dabon oat ommoratikexyy HaCl,®y, 1, €8, @R, NR'R, SH,

carbon atongg I o, nonoal ky L4 kgt N, t al kyl,. .
portion hagﬁﬁ’§ 8(%éf%aﬂgg%oh§g§d$§$ﬁ§1gﬂgﬁoﬂﬁhgfé¥%anumm
the al kyl pQ#tdrons each have 1 to 8 carbon atons,

COR9, CSR9, cyano, hydroxyl, nitro, oxo, or thio,
aryl -al kyl ene group wherein the aryl portion contains

6 to 10 cardepps #QGRsENEshRRALHENESORF LEOR’, ¢RRT ai NS

1 to 4 carbon dtons ant Ts undubstituted or
substituted one or nore tinmes by hal ogen, al kyl having
1 to 8 C atons, hal ogenated al kyl having 1 to 8 carbon
atons, al koXy®having 1 to 4 carbon atons, am no
nonoal kyl am no wherein the al kyl portion has 1 to 8
carbon atons, -di al kyl am no wherein the al kyl portions
each have Hato 8 carbon atoms, COR9, CSR9, cyano,
hydroxyl, nitro, oxo, or thio,aryloxy wherein the aryl
portigpaco ins 6 to 10 carbon atons and is
optionally substituted by hal ogen, al kyl having 1 to 8
carbon atons, hal ogenated al kyl having 1 to 8 carbon

atons, al koxy haying.1 to 4 rbon at am n . :
nonoalkylaﬁﬁﬁﬁm%%@' 'HSWﬁﬁb%ﬁ§9$ob%$ﬁﬁg%dﬁ3%058?%tgmmbyF;CL
carbon atomy, di @hkybri Ne’rhesE| rERhesS@RKY C; poydidadind, SO.R’,
each have 1 to 8 carbon atons, COR9, CSR9, cyano,

hydr oxyl , Q2R Ry, Hegjy on q@pg),matlons thereof,

C,.¢-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR’, NR°R’, SH, SR®, SOR®, Cjs-cycloalkyl, SO:R’,
SOzNR6R7, Ar, Het, or combinations thereof,

C,.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR’, NR°R’, SH, SR®, SOR®, Cjs-cycloalkyl, SOR’,
SO,NR®R’, Si(R%);, Ar, Het, or combinations thereof,

C;.3-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OR’, NR°R’, SH, SR®, SOR®, unsubstituted Cj.s-
cycloalkyl, SO;R®, SO,NRR’, Ar, Het, or combinations thereof,

Ca.i0-cycloalkylalkyl which is unsubstituted or substituted in the

cycloalkyl portion one or more times by F, Cl, Br, I, CN, OR9, NR6R7, SH,
SR®, SOR®, unsubstituted Cs.g-cycloalkyl, SO,R®, SO,NR°R’, Ar, Het, or
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arylthio wherein the aryl portion contains 6 to 10
carbon atons and is optionally substituted by hal ogen,

w@bdoghitoas/i ng 1 to 8 carbon atons, hal ogenat edpel/kg1005/015937
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having 1 to 8 carbon atons, al koxy having 1 to 4

carbon atons, am no, nonoal kyl am no wherein the alkyl
portion has 1 to 8 carbon atons, dial kylam no wherein

the al kyl portions each have 1 to 8 carbon atons,

COR9, CSR9, cyano, hydroxyl, nitro, oxo, or thio,

cycl oal kyl axynbidagoms thedeb ang/ot eublskytedgn ohpalkplspadtidmorne or more

carbon ato and is optionall bst it %) n 6
al kyl havi i%nef YPTE O TRUP B Y olreC ﬁ&%g&ﬁ%dﬁgﬁ% SH, SR,
having 1 t ®dR%arQycRERYE, SOIROSONRIRNIAL, HRt,4or combinations
carbon atons, am no, nonoal kyl am no wherein the alkyl
portion hadbereafp 8 carbon atons, dial kyl ami no wherein

the al kyl portions each have 1 to 8 carbon atons,

COR9, CSR9, cyano, hydroxyl, nitro, oxo, or thio,

het er ocycl ibelogegup, which is fully saturated,

partially saturated or fully unsaturated, having 5 to

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

or S at om @iNO,,iNRRISSESS SORIL $0,R57 SOUNRIR"T NRESOMRIECONRR’,
or nore tines _hy.hal ogen, Qlk%; having 1 to 8 caybon 67
atons, hal Sg8HaRedCRORy NR&vPRg NRISR: B&r 68N RaR o MR CSNR'R’,
al koxy havi n SRR R’
nonoalkyIa#?%%i§%§$g?ﬁé§§g”éﬁa%ﬁkggﬁtion §§ 1to8

carbon atons, dial kylam no wherein the al kyl portions

each have to 8 carbon atons, COR9, CSR9, cyano,

hydr oxyl , tro, oxo, or thio, or conbinations’

t hereof ; and pharnaceutically acceptable salts

t hereof. 2. A conpound according to claim1, wherein

sai d conpodffé s of Formul a

OR’:
RP  isH,

Ci¢-alkyl which is unsubstituted or substituted one or more times by F, Cl,
Br, I, CN, OR'®, NR°R’, SH, SR® SOR® Cis-cycloalkyl, SO,R®
SO,NR®R’, Ar, Het, or combinations thereof,

Ca.6-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OR'S, NR°R’, SH, SR® SOR®, C,js-cycloalkyl, SO,R®,
SOzNR6R7, Ar, Het, or combinations thereof, '

Cy.6-alkynyl which is unsubstituted or substituted one or more times by F,

Cl, Br, I, CN, OR'®, NR°R’, SH, SR® SOR®, Cis-cycloalkyl, SO,R,
SO,NRR’, Si(R%);, Ar, Het, or combinations thereof,
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I . 3. A conmpound according to claim11, wherein said
conpound is of Fornmula Il. 4. A conpound according to

w@b@sm 1038 wherei n sai d conpound i s of Fornul a PAT/USHOS/H5937
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compound according to claim1, wherein said conmpound

is of Fornmula IV. 6. A conpound according to claima1,
wherein said conpound is of Fornmula V. 7. A conpound
according to claim1, wherein said conmpound is of

Formula VI. 8. A conpound according to claiml1, _

wher ei n saiCg.scipakyldvliich Bfunfidbstuted ovistibstigytedronzorrpoeradmes by

according to glaim1 RI Fd. o u j6S Of . )
Formul a VI [l Cq{[%rn}& EB% nd or §ﬁh§iﬁ@ b%§ | fngubstituted Cas
wherein R icflFAEUSGRE] SGINRKI, A Het, o Eombinafutie ahunedf,

according to claim1, wherein said conmpound is
selected fromformula I-VI in which Ris H and Het is

a heterocyelic | GRichS if WnkYbstialidd & eSlubstituted  in the
partially ?ét“h? a!oglg&garllyﬁuﬁpifhuﬁsatnurgt ed. having 5 to .

10 ring at opeodlkylvjviridn ae dremste times hygFa€br 5 GNADRS, NR°R,

or S atom i.ch 4.S dqunsubsti tuted or, st K tgst 7 t
or nore ti Sgy y P Q}}tﬁtﬁé’&ﬁ'f'gy%oag%ab%dr)}z}gt %ﬁém > Ar, Het,
or combinations thereof, and/or substituted in the alkyl portion one or

more times by one or more times by F, Ci, Br, I, CN, OR16, NR6R7, SH,
SRS, SOR®, C5-cycloalkyl, SO,R®, SO,NR®R, Ar, Het, or combinations
thereof,

Cs.g-cycloalkyloxy which is unsubstituted or substituted one or more times
by F, CL Br, I, CN, OR'S, NR°R’, SH, SR’, SOR®, unsubstituted Cs.s-
cycloalkyl, SO,RS, SO,NR®R’, Ar, Het, or combinations thereof,

halogen,

ox0, thio, CN, NO,, NR°R”, SR®, SOR®, SO,R®, SO;NR’R’, NR°SO.R’,
CONR®R’, CSNRR’, COOR®, NR°COR’, NR®CSR’, NR’CONR‘R’,
NRSCSNRER’, NR‘COOR’, NRCSOR’, OCONR®R’, OCSNR‘R,

Ar,

Het, or

OR9;

R'®  isH,
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al koxy having 1 to 8 carbon atons, hal ogen, am no,

cyano, hydroxyl, nitro, hal ogenated al kyl having 1 to
w@2manboss at ons, hal ogenat ed al koxy havi ng 1 tBCBUS2005/015937
carbon atons, hydroxyal kyl having 1 to 8 carbon atons,

hydr oxyal koxy having 2 to 8 carbon atons, al kenyl oxy

having 3 to 8 carbon atons, nonoal kyl am no having 1 to

8 carbon atons, dial kylam no wherein the al kyl

portions each have 1 to 8 carbon atons, carboxy,

al koxycar bany-hlkybwkigh ssningaisanivaiyd spbsitytbdiomede, more by F, Cl, Br, I,

acyl oxy,

aIkyIsuIpﬁkﬁgkﬁﬁgﬁwggﬁaag%}g§gﬁgB%ﬁ&gggﬁggngSH’SRQSCH#’C}V

al kyl sul phepybahaVd R 1SOMNERE A D elet, 3t Edthbingidnk thereof,
sul fonyl amino, cycl oal kyl am no wherein the cycl oal kyl
group has 3 to 7 carbon atons

C,.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 Css-cycloalkyl, SO,R®, SO,NR°R’, Ar, Het, or

combinations thereof, or

Cas-cycloalkylalkyl which is unsubstituted or substituted one or more

~ times by F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon afoms, NR6R7,

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

or combinations thereof;

R!7 and R'® are each independently H, alkyl having 1 to 4 carbon atoms,

halogenated alkyl having 1 to 4 carbon atoms, cycloalkyl haizing 3t07

carbon atoms, or cycloalkylalkyl having 4 to 7 carbon atoms;
is H or CONH-CH;-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 carbon atoms,

alkoxy having 1 to 8 carbon atoms,

halogen, .

amino,

cyano,

hydroxyl,

nitro,

halogenated alkyl having 1 to 8 carbon atoms,

. halogenated alkoxy having 1-to 8 carbon atoms,
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and is opti

onal Iy substituted by hal ogen, al kyl having

1 to 8 carbon atons, hal ogenated al kyl having 1 to 8
w@abonost ons, al koxy having 1 to 4 carbon at oPGI/US2005/015937
am no, nonoal kyl am no wherein the al kyl portion has 1

to 8 carbon atons, dial kyl am no wherein the al kyl

portions each have 1 to 8 carbon atons, COR9, CSR9,

cyano, hydroxyl, nitro, oxo, or thio, aryl containing

6 to 10 carbon atons which is optionally substituted

by hal ogen,

al kipydrivayailyhhavingl 8 & earbematamens,

hal ogenat ed al kyl , havi.n t.0 carbon atons, al koxy
having 1 to 4 cﬁ)‘dd?)’f?'a Ogﬁéfm %?ﬁ%,gcar %%gtlofasﬂ ani no.

wherei n t heal kyhikpgédyHaviies td staartdnadnon at ons,
di al kyl am no wherein the al kyl portions each have 1 to
8 carbon at ons, meppdkylonme hagpg 430 SKePBRIPMS: nj t r o,

0x0, or thi

portion contain

o, a < d fdhst I b
Gl Bt SHE BRI 18 ) 3 o

portion containstofnsf 0 4 carbon atons and is
unsubstituted or @ubstituted one or nore tines by

hal ogen, al

kyl Ry @H@ 1 to 8 C atons, hal ogenat ed

al kyl having 1 toSycamohgin atons, al koxy having 1 to 4
carbon atons, am no, nonoal kyl am no wherein the al kyl
portion has 1 talkglagirasabonylons, di al kyl ami no wherein
the al kyl portigggmﬁﬁgh have 1 to 8 carbon atons,

COR9, CSRo,

cyand, hydroxyl, nitro, oxo, or thio,

aryl oxy wher ei natyhexyaryl portion contains 6 to 10

carbon atons and%3§m§%5%8g§k¢XC%%Q%S#BHted by hal ogen,
arbon at ons, ha

al kyl having 1 f

ogenat ed al kyl

having 1 to 8 calkRulphinghiavirg] koxXycatteoniangng, to 4
carbon atons, amnm no, nonoal Kyl am po erein the al kyl
portion has 1 t6RSBB@PEBE%§P%%§f°gFﬂ%@@Wﬁﬁ?no wher ei n
the al kyl portigpng each have 1 to 8 carbon atons,

COR9, CSRo,

cyano, hydroxyl, nitro, oxo, or thio,

aryl t hi o wher ei sulfdnlaxigd, portion contains 6 to 10
car bon atons anghlsv

cycloalkylamino wherein the cycloalkyl group has 3 to 7 C atoms
and is optionally substituted by halogen, alkyl having 1 to 8 carbon atoms,
halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon
atoms, amino, monoalkylamino wherein the alkyl portion has 1 to 8
carbon aiomé, dialkylamino wherein the alkyl portions each have 1 to 8
carbon atoms, COR’, CSR’, cyano, hydroxyl, nitro, oxo, or thio,

aryloxy wherein the aryl portion contains 6 to 10 carbon atoms and
is optionally substituted by halogen, alkyl having 1 to 8 carbon atoms,
halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon
atoms, amino, monoalkylamino wherein the alkyl portion has 1 to 8
carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8
carbon atoms, COR’, CSR’, cyano, hydroxyl, nitro, oxo, or thio,

arylthio wherein the aryl portion contains 6 to 10 carbon atoms and

is optionally substituted by halogen, alkyl having 1 to 8 carbon atoms,
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optionally substituted by hal ogen, al kyl having 1 to 8
carbon atons, hal ogenated al kyl having 1 to 8 carbon

w@bmsa110a8 koxy having 1 to 4 carbon atons, am POT/US2005/015937
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nonoal kyl ami no wherein the al kyl portion has 1 to 8

carbon atons, dial kylam no wherein the al kyl portions

each have 1 to 8 carbon atons, COR9, CSR9, cyano,

hydroxyl, nitro, oxo, or thio, cycloal kyl oxy wherein

the cycl oal kyl group has 3 to 7 carbon atons and is

opt i onal | y hmidgstatéddlied hbyinpalto§eabonhioyls, fkexiyntgpvingt lotod carbon

carbon atons, hal agenat ed al kyl hayi n t car.bo
aton. al KGHThaAIHG Tope B EEPBO RN i ngorion has 1 to 8

- monoal kyl argafen WishEidbikianiabkitler@fiikd ARyINRStidnst AcB have 1 to 8

carbon atons, dialkylamno wherein the alkyl portions

each have TFarbgngtosss SOR ot s Yoy dr@gRautrg pap@r thio,

hydr oxyl, nitro, i.0: '

ahich 1s fully Siarstes $Vgéiarurg‘t“itg"fe RAM pleipdacy M7 ifpoms and
unsat ur at eds oh@arally sBbatioutdd by ihalpgent,catsyli mvisigi tho &tcarbon atoms,

least 1 ri atom j N,. O,0or S ato which is .

unsubst i t utBlpegrd AHATRE A YR S2BP Al ¢IKecgine | to 4 carbon
hal ogen, aldhs, hanhé|ImbnélicBarhiab boRerainofe , alkal pgasathad 1 to 8
al kyl having 1 to 8 carbon atons, alkoxxhaving lto

4
car bon at orf8tboRfHeS, dAdRGATIRG Ve HD Rihelkdi pertions erkypve 1 to 8
portion hag,hoh QrofsCROROT G O8Fano! gégég%l,%m&%xwmﬁbm

the al kyl portions each have I to on atons,
COR9, CSR9, cyamombimyguenstldreofnindr o, oxo, or thio, or

“conbi nati ons thereof; and pharmaceutically acceptable

salts thereof. 12. A conpound according to claiml1,
wher eiHetsaiisla Berefooyulid greups @hieh iefhllly sairdtal pattialdy datiated or fully
wherein R 1S IZL ataegdhal\qlijﬁ 53%’10%%1 %?o%ng which aeta}galgf 1 ring atom is a N
i ndependentip§aturated, g g g »
O or S atom, which is unsubstituted or substituted one or more times by

alkyl having 1 to 8 carbon atoms,

alkoxy having 1 to 8 carbon atoms,

halogen,

amino,

cyano,

hydroxyl,

nitro,

halogenated alkyl having 1 to 8 carbon atorﬁs,

halogenated alkoxy having 1 to 8 carbon atoms,

hydroxyalkyl having 1 to 8 carbon atoms,

hydroxyalkoxy having 2 to 8 carbon atoms,

alkenyloxy having 3 to 8 carbon atoms,

mondalkylamino having 1 to 8 carbon atoms,

dialkylamino wherein the alkyl portions each have 1 to 8 carbon

atoms,

carboxy,
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G -6-al kyl which is unsubstituted or substituted one
or nore tinmes by F, d, Br, I, CN, OH alkoxy having 1

wo eood/1cmsbon at ons, NR6R7, SH, SR6, SOR6, PCT/US2005/015937
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C3-8-cycl oal kyl, SO2R6, SO2NR6R7, Ar, Het, or

conbi nati ons thereof, C2.6-al kenyl which is
unsubstituted or substituted one or nore tines by F,
ad, Br, I, CN, OH alkoxy having 1 to 4 carbon atorms,
NR6R7, SH, SR6, SOR6, C3.8-cycloal kyl, SO2R6,
SO2NR6R7, Ar, I—Ialkox@a:arbambi nations thereof,

C2- 6- al kynyl (fh i S unsubslltut ed or substituted one
or nmore tines b)flﬁ'la@nocaﬁi’ony , CN, OH, al koxy having 1

to 4 carbon atomg 131}.]%% SEbtamaidB).  SORG,
C3- 8- cycl oal kyl , §C2NR6R7 )Sl (R8)3, Ar, Het, or

conbi nati ons the”ﬁ%’@ﬂ}’(@&?ﬁ@w] oal kyI which is _
unsubstituted or atv}ﬁtgeldto%r%%r UEfe times by F,

a, Br, I, CN, havi ng car bon atons,
NR6R7, SH, SR6, aB@%llplﬁﬂ}&hbﬁﬁgltd&darmlﬁoﬁlyd oal kyl ,

S2R6, SO2NR6R7 ations thereof, C
- 1o- cycl oal kyl alaﬁ{ﬂls oﬁﬂ%agmgﬂgﬁg§ﬂb9&ta@8mor

substituted in thgocycl oal kyl portion one or nore

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

carbon atonms, NRBR7, SH, SR6, SOR6, unsubstituted

C3-8- cycl oal Kylgy wﬁgn SO2NR6R7, Ar, Het, or

conbi nati ons thereo And/ or substituted in the al kyl

port | on one or ryclealkylammobyhaeia the cpaodkyli gresp bys F.to 7 carbon

NRé R7 SH a%%s %&gpg%)éﬁég@v F%%Waloggg%ﬁqxae}ng 1 to 8 carbon
SOZNRER7,  Atomd;klogéHated @A RALAOD %o § BALEPAtoms, alkoxy having 1 to 4
carbon atoms, amino, monoalkylamino wherein the alkyl portion has 1 to
8 carbon atoms, dialkylamino wherein the alkyl ponioﬁs each have 1 to 8
carbon atoms, COR9, CSR’, cyano, hydroxyl, nitro, oxo, or thio,
aryl containing 6 to 10 carbon atoms and is optionally substituted
by halogen, alkyl having 1 to § carbon atoms, halogenated alkyl having 1
to & carbon atoms, alkoxy having 1 to 4 carbon atoms, amino,
monoalkylamino wherein the alkyl portion has 1 to 8 carbon atoms,
dialkylamino wherein the alkyl portions each have 1 to 8 carbon atoms,
CORQ, CSR9, cyano, hydroxyl, nitro, oxo, or thio, .
aryl-alkylene group wherein the aryl portion contains 6 to 10
carbon atoms and the alkylene portion contains 1 to 4 carbon atoms and is
unsubstituted or substituted one or more times by halogen, alkyl having 1
to 8 C atoms, halogenated alkyl havmg 1 to 8 carbon atoms, alkoxy having
1 to 4 carbon atoms, amino, monoalkylarmno wherein the alkyl portion
has 1 to 8 carbon atoms, dialkylamino wherein the alkyl portions each
have 1 to 8 carbon atoms, COR’, CSR9, cyano, hydroxyl, nitro, oxo, or
thio,
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C3. 8-cycl oal kyl oxy which is unsubstituted or
substituted one or nore tines by F, d, Br, I, CN, OH,

w@bdossyiobavi ng 1 to 4 carbon atons, NR6R7, SH,PS&R6$2005/015937

SOR6, unsubstituted C3.8-cycloal kyl, SO2R6, SO2NR6R7,

Ar, Het, or conbinations thereof, hal ogen, CN, NO2,

NR6R7, SR6, SOR6, SO2ZR6, SO2NR6R7, NR6SO2R7, CONR6R?,
CSNR6R7, COOR6, NR6COR7, NR6CSR7, NR6CONR6RY?,

NR6CSNR6R7, NR6COOR7, NR6CSOR7, OCONR6R7, OCSNR6RY?,

Ar, Het, or OR irgloRgwhgeim thkkyl @bttionicpmt@ins &1t y0 crhon prgms and

1to 4 carbon atqns. .ha 3 ki g
car bon g? Lﬁggptﬁygriﬁﬁég}‘i“%ﬂevah@°%§& o) cag‘\f/ll n% t§t§ %ar%(’n atoms,

cycl oal kyl pdikydnateavikyOhAidgol &@d%lktﬁi’ht@hgmﬁcox§l|hkﬂngl to 4 carbon
having 1 to 4 carbon atons, cycloal koxy haV|n
car bon at oﬁ@mscy@m@mmoa]kp(@wnq]g@]eﬁgn Ahg glkyl d)gftt%xnhas 1 to 8

atons, hal %g@%ﬁsqﬁ%é WntiRY WiBrein the aflcyt PoRAAs each have 1 to 8

at ons, hydo 1 to 4 carbon atons,
hydr oxyal koetyorhatwinn " QR , €SB’ caymiyn ydrogyls nitiHxo, or thio,
nonoal kyl am no hayi ng, l1to

di al kyl ami no wh&VBEPR élﬁﬁeﬁnglequ 8&%’8%5?6 & 9dndasppyn atoms and

has 1 to 41scwtbﬁml>a§mmutearb>ohalb@etn aRg1 AmdnR7 mr&cmoh atoms,
|ndependently H G -6-al kyl which is unsu stlthuted or
subst i t ut ebalegrsasd alel ]éa‘i“i‘%'rleéo $garon gipms, glkoxy hayipg 1 ¢ carbon

al koxy havifghs1afitho? MR aRERTEvhePER AR KMJyﬁ'ﬁoﬁ(bn has 1 to 8
carbon atoms, dialkylamino wherein the alkyl portions each have 1 to 8
carbon atoms, COR’, CSR’, cyano, hydroxyl, nitro, oxo, or thio,

cycloalkyloxy wherein the cycloalkyl group has 3 to 7 carbon
atoms and is optionally substituted by halogen, alkyl having 1 to 8 C
carbon atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy
having 1 to 4 carbon atoms, amino, monoalkylamino wherein the alkyl
portion has 1 to 8 carbon atoms, dialkylamino wherein the alkyl portions
each have 1 to 8 carbon atoms, COR®, CSRg, cyano, hydroxyl, nitro, oxo,
or thio,

heterocyclic group, which is fully saturated, partially saturated or
fully uhsaturated, having 5 to 10 ring atoms in which at least 1 ring atom
is a N, O or S atom, which is unsubstituted or substituted one or more
times by halogen, alkyl having 1 to 8 carbon atoms, halogenated alkyl
having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon atoms, amino,
monoalkylamino wherein the alkyl portion has 1 to 8 carbon atoms,
dialkylamino wherein the alkyl portions each have 1 to & carbon atoms,
CORg, CSRQ, cyano, hydroxyl, nitro, o0xo, or thio, or combinations

thereof; and

pharmaceutically acceptable salts thereof.
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having 1 to 6 carbon atons, dial kyl am no wherein each
al kyl group has 1 to 6 carbon atons, C3-8-cycl oal kyl,

W@ RQ0sHlem3s or conbi nati ons thereof, C -6-al kenyPCmbismns/ 015937
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is unsubstituted or substituted one or nore tines by

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

at ons, nonoal kylam no having 1 to 6 carbon atons,

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

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

conbi nati ons thereof, C2. -alkynyl which is

unsubsti t ut ed or S bstltuted on

G B | ke SicRuiE RetAg Thedts Ses BERoR ! Formula

qonoalkylantno haV|ng 1 to 6 carbon atons,

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

car boR. at orscong@uad asgerding teyldimd;, e spid copppundgis of Formula
nbi nati ons thereof, C3.8-cycloal kyl which is

unsubstituted or substituted one or nore tines by F,

d, Bd, |, AGNmpfOknd adceatuyg balkimg, ¥hewind set&irdoumoamem,f Formula

nonoalkylantno having 1 to 6 carbon atons,

ﬂalkylantno wherei n each al kyl group has 1 to 6

car bory at oBgonipdufd 6ocetR@ to¥laimT, (B8eth sAid, coipoundis of Formula

conbi nati ons thereof, C4- 10- cycloalkylalkyl which is

UNsubstituted or substituted in the cycloal kyl portion

one or. nor ' I

havi ng 1t o SPrinpddederdif o lim ki SHid QEBI ip of Formula

6v.carbon atons, dial kyl am no wherein each al kyl -group

has 1 to 6 carbon ycl oal kylt |

A e o oA eraring Rermr SRR ol SRS teg Formula

iyt he aIkyI portlon one or nDre times by one or nDre

times by F, d, Br al koxy having 1 to

car bor$- at orfscomm%rawrdm 'i‘?c‘r‘laﬁfé‘vll’ Hgerein said @811386’1‘1‘1 i of Formula
nms, di al kyl am no wherein each al kyl group has 1 to

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

VIIL
10. A compound according to claim 1, wherein R in Formulas I and VIis H.

11. A compound according to claim 1, wherein said compound is selected

from formula I-VI in which
R 1s H? and

Het is a heterocyclic group, which is fully saturated, partially saturated or fully
unsaturated, having S to 10 ring atoms m which at least 1 ring atomisa N, O or S
atom, which is unsubstituted or substituted one or more times by

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

halogen,
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atons, C3.8-cycloalkyl, Si(R8)3, Ar, Het, or
conbi nations thereof, Ar, or Het; C -6-al kyl which is

waon®shstodg ut ed or substituted one or nore by FPCTHIS20B5/015937
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I, CN, OH alkoxy having 1 to 4 carbon atons, NR6R7,
SH, SR6, SOR6, C3-8- cycloal kyl, SO2R6, SO2NR6R7, 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, NRL3R14
, SH, SR13amHR13 , C3-8-cycl oal kyl, SO2R13 ,
SO2NR13R14 , Ar, Het, or conbinations thereof,

C3-6-al kyny¥a®hi ch i s unsubstituted or substituted one
or nore byhﬁdro . Br, I, CN, OH alkoxy having 1 to 4
car bon atons, R7, SH, SR6, SOR6, C3-8-cycl oal kyl,
Sﬁ)ZRG,fSOZNRBJR?, Ar, Het, or conbinations

t her eof , C3:8-.cyc I ' ' ituted or
subst 1 t Ut ol SRS AT he L £ § SaPHRL BT
al koxy havihaiggdnated dkazghbang dtoBsarbdiRéRAs, SH, SR6,

OR6, unsubstituted, C3-8-Cycloal kyl, SCO2R6, SO2NR6R7,
Ar, Het, o?‘y ﬁ%ﬁuﬁgth?‘élﬁglt%grc%rgf? XI@JHI-SB- cycl oal kyl al kyl
which is U®§%§9dlk&éyqﬁv%%2&a gshibbHbehspne or nore
times by F, A, Br, "I, , OH

car bon at onkenNRBRFavirgH toSR@rbog@t @S, unsubst i t ut ed

C3. 8- cycl ,
Conbi nat i 8%&%‘%?@%’5%@%?!%@0@%&0&@ , or

, al koxy having 1 to 4

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

carboxy,

alkoxycarbonyl,

alkylaminocarbonyl,

acylamido,

acyloxy,

alkylthio having 1 to 8 carbon atoms,

alkylsulphinyl having 1 to 8 carbon atoms,

alkylsulphonyl having 1 to 8 carbon atoms,

sulfo,

sulfonylamino,

cyéloalkylamino wherein the cycloalkyl group has 3 to 7 carbon atoms
and is optionally substituted by halogen, alkyl having 1 to 8 carbon atoms,
halogenated alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon atoms,
amino, monoalkylamino wherein the alkyl portion has 1 to 8 carbon atoms,
dialkylamiﬁo wherein the alkyl portions each have 1 to 8 carbon atoms, COR’,
CSR9, cyano, hydroxyl, nitro, oxo, or thio,

aryl containing 6 to 10 carbon atoms which is optionally substituted by
halogen, alkyl having 1 to 8 carbon atoms, halogenated alkyl having 1 to 8 carbon

atoms, alkoxy having 1 to 4 carbon atoms, amino, monoalkylamino wherein the
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R11 is H alkyl having 1 to 4 carbon atoms which is
unsubstituted or substituted one or nore tines by

whadosgen3s OH, al koxy having 1 to 4 carbon at onBCT/C082085/015937
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cycl oal kyl, NR6R7, Ar, or Het, cycloal kyl having 3 to
7 carbon atons which is unsubstituted or substituted

- one or nore tinmes by hal ogen, OH, al koxy having 1 to 4

carbon atons, NR6R7, Ar, or Het, Ar, or Het. 13. A
conmpound according to claim1, wherein said conpound
i's selaB&t gertioh Ak fl%“&kzﬁﬁod atohis, dllaNéyBalfrdchwhafeﬁh dte alkyl portions

| east one of R1 R4 d R
subst ieagit @g{e atto Bé‘é@?n 6‘1‘?@1%? ?985 kfé/sspoﬁ@no af@@%yﬁhnpggq,,gro or thio,

which 1s sy Whe [1RASE thRABy1 hbARA oS 6:to 10 carbon at
C2-6-al kynyﬁrﬁ\/\}n@ch %r(ﬁl ljvbstltut egytp Ieagt one ?I rréarbOnaoms

y
OR16 an@hesamykeh@@bmoh qmtam 1 $o dudsshant diprg aad is apaubstituted or

one ti
subst ,S{r}ﬁ?% &g?%ﬁ e%{sfno([ﬁ'] m%es m?'y %a%%fﬁylalﬂ/fq%w Pno' § C atoms,
ot her Halb@endrkdodiiyhabiky1.to $4arbbn G@mpalhdx;ahnymgj] n;g4 ¢tapbon atoms,

cl ai 1, wh
& 2 OREgtin OBk 1By HEITARAC W DiPoRSaR g5 1 o § carbon atorms,

hal ogepa Qrfaﬁ:x \%éfé‘ih th&Bik T biodaeh |ha®s 1 to 8 carbon atoms, COR’,
CA4- 8- cyc{( yl al kyl . 15. ;Aﬁ%fgn‘ﬁound according to

cl ai mQSR V\tb@ne,lh’}’dmvbnﬁm'rmgn@ »sel ected from

formul as | n _
R7 is G .6 ag)fl?()gy {ﬁhth\g arglnygorﬁ&% e e 1tns QS ﬁeas tcggﬁl‘gré%ms and is
time byl Suwltﬁe@bkamﬁgeﬂl\ﬁalkyhha\engUb&sﬂlcaﬂﬂoeditcams halogenated

Isﬁgzt @?]&?é}tal/gg ) éag:\c)lg)ﬁg alt aabv&b;yl&é ng 'C Po 4 %arbon atoms, amino,

- 33-8- %&do@%ﬁhnd’\@h&gxd the §1l1t215;§drl1(§ﬂ B latTo 4 @alsdn A6Ms,tdidteylamino

by OR16 , . 1 0-cycl oal kyl al kyl which is 9
subst |W1u3lrfén| thﬁ alk)élamrtl@'ﬁeeat?h Revepl tcoﬁaferboaﬁépnmm% CSR’, cyano,

other yf Bakyfinfbo, Sko, 36,

arylthio wherein the aryl portion contains 6 to 10 carbon atoms and is
optionally substituted by halogen, alkyl having 1 to 8 carbon atoms, halogenated
alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon atoms, amino,
monoalkylamino wherein the alkyl portion has 1 to 8 carbon atoms, dialkylamino
wherein the alkyl portions each have 1 to 8 carbon atoms, COR’, CSR9, cyano,
hydroxyl, nitro, 0xo, or thio,

cycloalkyloxy wherein the cycloalkyl group has 3 to 7 carbon atoms and is
optionally substituted by halogen, alkyl having 1 to & carbon atoms, halogenated
alkyl having 1 to 8 carbon atoms, alkoxy having 1 to 4 carbon atoms, amino,
monoalkylamino wherein the alkyl portion has 1 to 8 carbon atoms, dialkylamino
wherein the alkyl portions each have 1 to 8 carbon atoms, CORg, CSR9, cyano,
hydroxyl, nitro, oxo, or thio,

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

having 1 to 8 carbon atoms, halogenated alkyl having 1 to 8 carbon atoms, alkoxy
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16. A compound according to claim1, wherein said
conpound is selected fromfornmulas |, |1, IV and V,

wa@nasaiioBeast one RO is C -6-al kyl which is subsSt/us20®ai5937
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at least one tinme by ORL6, G - -al kenyl which is
substituted at | east one tine by OR16, C2-6-al kynyl
which is substituted at | east one tine by ORL6, C3

- 8-cycloal kyl which is substituted at |east one tine by

OR16 , or C4-io-cycloal kyl al kyl which is substituted
at I e&shﬁgle tfol 4rEarbtyn alktfs, amard Rloh6alk§slamtd®ewh¢rhlarthHaB<ry1 portion

k A conp accordln l.ai
V\,her el%ﬂ iéﬂ %IC?B%GBWB ‘?éﬂglfmfn&‘mﬁ "3 ]V iyl powﬁﬂi eqch fgye 1 10 8
1 is Glrblnaldmsl cor? C(lst9S cypaabStdeditychied, b8t thid)@r tomBinations
by OR16 or C3-7- cycl oaIkyI which is substituted at

| east teaieofti me by OR16 , andR 16 is other than H or

cording to claim1,
\%ﬁg el%y%?lﬂ%f,c%%ﬁg%ﬁ%rgﬁd R15 are each,
i ndependent |y, hal ogen, nitro, NR6R7, ami no,

A Mo st o R 1! YhEdi L SUBRERLM Shetccted

phenyl*; Xy, ogena

qhhg&*nmggIBJKmkﬁyﬁfonanlde : RB i s hal ogen, nitro,
am no, alkylan1no di al kyl am no, hydroxyl, al koxy, or

halogéhﬁﬂédmélkoxy and R6, R7, R9, and Rl 1 are each,
| ndepgpdgnigey,, ﬁnﬁ%Qégihﬂkﬁgu@ﬁﬂ§UbSt'tUted phenyl .
ng

19. A cbnﬁopun accor o claiml, wherein Ar is in
each case phenyl, napthyl or biphenyl, which is

unsubstit Ut(iwaﬂ(ryll] 3@.}? %&@&Iﬁéﬁ%l&%@ orosru%)ﬁﬁ[lt%d tohgglsm@é ilmes by F, Cl,

hal ogen,
met hyl enedigyxy, C8t IDH, edllﬁﬂdyOb@(zmgathGL cabkxylaammMRGN SH, SR®,

dlalkylan1no hydroxyalkyl 0 Xy, C

cyano, acylS I%L%&%V&S@%%ﬁ&lso §ﬁ¥ﬁ&bﬁ Ar, ?% o' ‘combinations
aIkyIsquhHH% al kyl sul phonyl , phenoxy, or acyl oxy.

20. A conpopung according to clain11, wherein Het is

I n each case

C,¢-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR®R’, SH, SRS,
SOR®, Cjys-cycloalkyl, SO,R®, SO,NRPR’, Ar, Het, or combinations
thereof, '

C,.6-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR°R’, SH, SR®,
SOR®, Cjg-cycloalkyl, SO,R®, SO,NR®R’, Si(R%);, Ar, Het, or

combinations thereof,

Cs.g-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 Css-cycloalkyl, SO,R®, SONR’R’, Ar, Het, or

combinations thereof,
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tetrahydrofuranyl, tetrahydrothienyl,
t etrahydr opyranyl, dihydropyranyl, pyrrolidinyl,

w@eEeniwsyl , piperazinyl, norpholinyl, oxoazoPdTiy2005/015937
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i soxazol inyl, furyl, thienyl, pyrrolyl, pyrazolyl,

i mdazolyl, pyridyl, pyrimdinyl, benzopyranyl,

i ndol yl', quinolinyl, isoquinolinyl or naphthyridinyl,

whi ch is unsubstituted or substituted one or nore

times by hal ogen, aryl, alkyl, hydroxy, alkoxy, cyano,

trifl uor omet hydycloaikilatkyl oxhichaisi nesubatittadawt nobstinted  in - the

di al kyl am no. 21. A conpound accordi o..clai
wher ei n Hefyqlgallf)ﬂ ;@ggﬁx Qnec or glpreqmnﬁ%:g?r}{”(;l, IBr, E]('}N, OH, alkoxy
1, 3- benzodp@xyd 1 13-4 EirsdYdtoms- WRIFOKHT BRY) SOR®, unsubstituted Cy.s-

2- benzot hi ophenyl 3-t6h|enyl6 , o
2, 3- di hydr oydodbleyiz 80:R 2B NRAR |, dfoylet, &-qoyrbingjipns thereof, and/or

3-qui nolinyl, .4-qgui nol ipyl ., 1. 4- i oxan- 6=yl i b
3 oot | " Ut PO Bt s
|, 5- benzox@pChB8; iy ICN, B ytkiody havifig ¢ cudraarbony htoms, NR'R’, SH, SR,
5- benzof uranyl,, 2-isoin dazol - 4-yl sPyrazo , o
3- car bazol W?ﬁ(”z-qzm%{%la? Y éjﬂzRo’xﬁgéNél 1?7),/11?{, n*%%az%rl 30/?1?1bmat1°ns
or 2-im dagpkyds, Which is unsubstituted or substituted -

one or nore tinmes by hal ogen, aryl, alkyl, hydroxy,
al koxy, cyano, trifluoronethyl, nitro, oxo, am no,

al kyl am no,- or ab:ﬁkiﬁ%{mféﬁd%su ti?&é@%gstﬁﬁt%@'bgé. H%more times

to clain11,3ﬁﬁ¥re|n erocyclic groups o o7
Formul as | %y¥, GirRr, $eCMcOBd atkoxyrhavingk ¢ ¢lcarbon atoms, NR'R’, SH,

substituted thiazelyl, thiazolylamno std 7

t hi azol yl a%Rnoéggxé%‘é‘?kﬁﬂlt,megu(g’s“ﬁyf@]f@%l’ o@ég‘m %/(f)ﬁ(h?ﬁ » Ar, Het, or
i m dazol yl cosMPatibdsih&ebfi M dazol yl, pyranyl,

substituted pyranyl, piperidinyl, substituted

pi peridinyl, pyrrolydinyl, substituted pyrrolydinyl,
pyrrolydin)ﬁlafg)ég]j and substituted pyrrolydi nyl oxy. 23.

A conpound "according to claim 14, wherein the

heterocyclic groups of Formulas I X-Xl are selected

o ot RIS GR SR, SRy, SRR, NRUSOR', CONR'R,

I5, 3- ;»Iflalzo: -%;w&%ﬂ c@gw’qi NRZ@@R?_hMSCSIg : NR6C0|NR26R7,|NR6CSNR6R7,
e SRl o R SRR 2

pyr an- 4- y| NRGRORGNRGSOR |, Gy MBI R a QLSRR

pyrrolidin-3-yloxy, 3- hydroxypyrrolidin-1-yl, and

|, 3-thiazol - 2-yl am no.
Ar,

Het, or
OR’;

R’ is halogen, OH, CN, nitro, alkyl having 1 to 4 carbon atoms, halogenated
alkyl having 1 to 4 carbon atoms, cycloalkyl having 3 to 7 carbon atoms,
cycloalkylalkyl having 4 to 7 carbon atoms, alkoxy having 1 to 4 carbon

atoms, cycloalkoxy having 3 to 7 carbon atoms, cycloalkylalkoxy having 4

to 7 carbon atoms, halogenated alkoxy having 1 to 4 carbon atoms,
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24. A conpound according to claim11, wherein said
conpound is selected fromforrmulas Il and VI, and Bis

WE205/12638 A conpound according to claim1l, wheper/msS®as/ais937

10

15

20

25

30

conmpound is of fornmula V, and Bis CH2 or C=O 26. A
compound according to claim1, wherein said conmpound

is selcted fromfornmulas IV and V, and Z is O or NH

27. A conpound according to claim1l, wherein said

conpound is of fornmula Il and Y is S. 28. A conpound

accor di ng hedadyalikpd Havinghé e idncanbdns at@ms 2Bydrax atiopy ihading 2 to 4
according to,claim1, erein 2 1.s of Formula,lX

and i s oxafyPon ,at?m?’ayﬁ;ylmonﬁglgéﬁm% ﬁ’ia‘él?gl ;[/T fo"4, carbon atoms,

5-net hyl t hidﬁﬂgjléﬁllino hereth SAURPAKY braGe Bidependeiitty kdsal B 4 carbon
1, wherein R12 is of Formula X and is tetrahydropyran

and di hydr efysafir giHetA. conpound according to claim1,
wherein R12 is of Forrmula X and is 3-

nmet hyl -i m dazol i di n-2- one or

3- i soR°apy R ard edetz pidestinder®lyone. 32. A conpound
according to claiml1l, wherein R12 is hal ogenat ed

al koxy. 33. A conpound according to claim1, wherein
R2 is OCH3y OCF , ethoxy, cyclopropyl methoxy, or

cycl opropyl. 34. A conpound according to claim1,
wherein R5 is OCH . 35. A conpound according to claim

1, wherein gai vE RHRAW shiSstiRfre O st Rl onS8 mé¥e times by F, Cl,

conpound accsr I'ng to claim 1, wherein said conpound )
IS not: Br,.1, CN, OH, alkoxy having 1 to 4 carbon atoms, monoalkylamino

g;(§/ lb e;"'z )[/): ?ﬁg@%g %f ((:tlg %[ SBitdn 22110@1(1)5? Hﬁﬂléglllacf\l%ﬁg Whekeln L:e}éh(a%{ﬂ%}&l) has 1

met hoxybenzy b kasbhethas) Oyt loalky) @)r; Het, or combinations thereof,

H-i ndazol e- | - car boxam de and .
C,.¢-alkenyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, monoalkylamino
having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1

to 6 carbon atoms, Ci.g-cycloalkyl, Ar, Het, or combinations thereof,

C,.¢-alkynyl which is unsubstituted or substituted one or more times by F,
Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, monoalkylamino
having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1
to 6 carbon atoms, Cjg-cycloalkyl, Si(R8)3, Ar, Het, or combinations

thereof,

Ci.s-cycloalkyl which is unsubstituted or substituted one or more times by
F, Cl, Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, monoalkylamino
having 1 to 6 carbon atoms, dialkylamino wherein each alkyl group has 1
to 6 carbon atoms, Cjg-cycloalkyl, Si(R8)3, Ar, Het, or combinations

thereof,
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pharmaceutically acceptable salts thereof,
3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl - net hyl ) - 8- (et hoxy)

W0 40051 chBonen- 4- one and pharmaceuti cal |y acceppebig2005/015937
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salts thereof,
N, | -Di butyl-3-(I, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl car bony!|

" )-1 Hindazol -5-am ne and pharmaceutically acceptabl e

salts thereof, or

N-Butyl - 3- (1, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl )-1

H i ndazol - apcydoaindalpylaminde us | ombbsyitaed ept absgituted i the
Ther ol oar e leabpios Shpar ot WS EPF] 81, B RO OH, alkoxy
3- (1, 4- D azabingychal &r%nﬂtdlﬁﬁnﬂm%hlﬁ?ll ey havirfe: 1Mt 1eakon atoms,

4 H chronen-4-one and pharnmaceutical |y acceptabl e
salts ther gﬂgzﬂkylarmno wherein each alkyl group has 1 to 6 carbon atoms, Cs.s-

5-(1,4-Di a§§]g‘har 9[(§B)E C%]]’ Fll%ﬂ of cdhbid tl?d?ﬁmll(%reclf' APE Wi tuted in

hlazole an ceut y accepta l e sa
t her eof , 6- (the 414@ poradn oge'cdwcrp&ezmi’.quymn@ qurnapbmaylb)' H, Cl, Br, I,

3- benzot hi ar ma eut accept abl e, sal t
thereof 6T GHC SRR P Shaming o EaKgisRgg vine 1 1

Hindazol e @Mb&hzﬁérﬁ@@ﬂkylﬁrﬁinbwt&@ﬁﬁ[aﬁcﬂlbdlEylS@M}:Shas 1 to 6 carbon
t her eof

3- (1, 4- Di aZ®INs foksydosikd] Siehou At Helr eiciopbinasione e g
ui nol i n- 4(1 H)-one and pharnaceutically acceptable
salts thereof,

3-(l,4-D ayabocyclo[s 2. 2] non-4-yl carbonyl)-7-met hoxyq
uinolln 4(1 H)-one and pharnmaceutically acceptable
salts thereof,

N, N, I -Tribugatl - 3- (1, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl car bo
nyl)-1 Hindazol -5-am ne and pharnmaceutically
acceptable salts thereof, and

5-(1I, 4R£xa;§pgcyclo[3 2. 2]non 4-yl carbonyl) -
H-|ndazole and pharnmaceutically acceptable salts

t her eof .

Cl_é-élkyl 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’, C3.s-
cycloalkyl, SO;R®, SO;NR°R’, Ar, Het, or combinations thereof,

Cs.¢-alkenyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR"R", SH, SR”,
SORY, Ciyg-cycloalkyl, SO,R", SO,NR"R', Ar, Het, or combinations
thereof,

Cs.¢-alkynyl which is unsubstituted or substituted one or more by F, Cl,
Br, I, CN, OH, alkoxy having 1 to 4 carbon atoms, NR6R7, SH, SR6,
SOR(’, Cs.g-cycloalkyl, SOzR6, SO,NR®R’, Ar, Het, or combinations
thereof,
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38. A conpound according to claim1l, wherein said
conpound i s selected from

W@ 2(0b/14t0B% azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - | PCF/D8IIDH/615937
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ot hi azol e hydr of or mat e,

3- (1, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl ) -1, 2- benzi s

ot hi azol e,

3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl carbonyl ) -5- (1, 3-thi

azol -2-yl)-1 Hindazol e hydrof or mat e,

3- (I, 4- Di az@hj-cyetdaiify3 which]isn ansubstithed obeubstiute-rle,08 ntdn¢ times by
azol - 2-yl) - .ndazol . 67 6
3- (I, 4- Di azg’ba;:bﬁl of 5, SHpplkery havine hiashiasbon soms, NR(R;,SH, SR,
romet hoxy) - 5oRE | REkRBG! el YO] 0fyRI0ABYE, SO,R®, SO,NR°R’, Ar, Het, or
3- (1, 4-Di azabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-5-(trifluo

r omet hoxy) - torpbinaiias dleeeof,3- (1, 4- Di azabi cycl o [3.2

. 2] non-4-yl carbonyl)-6-( 1, 3-oxazol -2-yl)- 1Hindazol e
hydr of or mat e,

3- (1, 4- Di az@hi-cyctdatifyBalRyl2{vhioh -ig -upbubatitueady br) s@bsfifutll omea or more
zol -2-yl)-1 Hindaz , . 617
370 220 arHBFERE e B oo Rt sYpEsPaRg | Jo Actiponsiops NR'R'
azol - 2-yl) - kgHsRNEBRS| @nshivdrRéDCIRERI0alkyl, SO,R®, SO,NR'R’, Ar, Het,
3-(l,4-D azabi cycl o 3. 2. 2] non- 4-yl carbonyl )-6-(l, 3-thi

azol - 2-y| ) - pr combinations thereof,

H i ndazol e, 3- (1, 4- Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl )
-6-(4-nmethyl -1, 3-thiazol-2-yl)-1 Hindazol e

hydr of or mat a4y, or

3-(1,4-D azabi cycl o] 3. 2. 2] non- 4-yl car bonyl ) - 6- (4- net hy

| -1,3-thiazol-2-yl)-I Hindazol e,

3- (I, 4-Di azaki;aye! of 3. 2. 2] non-4-yl car bonyl) - 6- ( 5- net hy
l-1,3-thiazol-2-yl)-1 Hindazol e hydrof or mat e, :

3- (1, 4-Di azabi cycl o[ 3. 2. 2] non-4-yl car bonyl ) - 6- ( 5- net hy

I 113-§%$azol-2-yl)-l H i ndazol e,

3-(l, 4-Dazabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-6-(trifluo

romet hoxy) -1 H-i ndazol e hydr of or mat e,

alkyl having 1 to 4 carbon atoms which is unsubstituted or substituted one or
more times by halogen, OH, alkoxy having 1 to 4 carbon atoms, C;3 cycloalkyl,

NR°R, Ar, or Het,

cycloalkyl haviﬁg 3 to 7 carbon atoms which is unsubstituted or substituted one or
more times by halogen, OH, alkoxy having 1 to 4 carbon atoms, NR°R’, Ar, or
Het,

Ar, or

Het.

13. A compound according to claim 1, wherein said compound is selected

from formulas I, II, IV and V, and at least one of R, R, R* and R’ is C,.s-alkyl which is

substituted at least one time by OR'®, C;.¢-alkenyl which is substituted at least one time
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3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl )-6-(trifluo
romet hoxy) -1 Hindazole, 3-(1 ,4-D azabicyclo[3

WO 2008imwBs 4- yl car bonyl ) - 6- net hoxy- 1, 2- benzi sopdi/agmh®015937
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hydr of or mat e,

3- (1, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 6- net hoxy-
|, 2-benzi sot hi azol e, 4-(I|, 4-Di azabicycl o[ 3. A

2. 2] non-4-yl carbonyl)-1 Hindazol e hydroformate, and
4- (1, 4-Di azabicycl o[ 3. 2. 2] non-4-yl car bonyl ) - | '

Hﬂolyrtdﬂhﬁob@6 aR Ay PRRERBS uistitedd ¥ laa eptabhe bgadRS, C;g-cycloalkyl

S Ao GingHRRHETSc a0 ArsE ced ATROMY R Of Cetp-<yeloalGlal which is
) [ on 16 4-
Oﬁgbs}@ng&ﬁ? é%é\éng(%rg[tgn@b)zd)ﬁ aftr ¥ q@&tlasmar) H%Icmammsn

3- - Di azabi cycl o[ 3
. 2. 2] non 4 yI car bonyl) 4H chromsn 4 one,

3- (I, b| o clof 3. 2.

ydr o- 2 }1/1}1% afCOﬁ_? Jlg aoacla lef[ﬂgs]rana%on(p%uﬁd & 8 formula
3411 R¥is E@mlé ad@uc,w tisoftdr thardJH)@h 44&1()541 dﬁtdgen‘gtéc) € B~41Byl6 Celi-hycloalkyl

ydro-2 H pyr an-4-yl)-1 Hi ndazol e; and pharmaceutically

a@égpﬂi'ﬁb‘f ealkydplkdl t hereof . 40. A conpound according to

claim1, wherein said conpound is selected from

3-(I, 4- Di azabi cycl o[ 3. 2. 2] non-4-yl carbonyl ) -1, 2-benzi s
oxazol é5hydﬁoﬁ@npmmé according to claim 1, wherein said compound is selected

y n t b
Y
( |su8stﬂt1hb<ﬂit01|ea52ﬂyd: Jimk by-OR'AAZ0J-akdnydl midhl iosivobifuted at least one time
223&: 6D| a§1%H<';p2yln|ngfg|1% SLZLilsututedA'aty fegsfatro%%ntymg b5 (Sf{“’3c3 3-cycloalky1
3- \&ﬂwlﬂ 19 sﬁgﬁl@t&i’ Gk ClE:zfst ?ong] e tﬁf IUIC@W 01Ty ), -cyridaBeybaliehil hwhich is

ydro-2 H-pyran-4-yl)-1 H.indazol e

substituted af least one time by OR'®, and R'® is other than H or C,4-alkyl.

16. A compound according to claim 1, wherein said compound is selected
from formulas I, II, IV and V, and at least one R’ is C,.¢-alkyl which is substituted at least
one time by OR'®, C,.¢-alkenyl which is substituted at least one time by OR'®,
Ca6-alkynyl which is substituted at least one time by OR'S, Cs_g-cycloalkyl which is
substituted at least one time by OR”’, or Cy.o-cycloalkylalkyl which is substituted at

leastone time by OR'®, and R'®is other than H or C;4-alkyl.

17. A compound according to claim 1, wherein said compound is of formula
IV, Z 1s NR“, R is Ci4-alkyl which is substituted at least one time by OR!® or Cig-
cycloalkyl which is substituted at least one time by OR'S, and R'®is other than H or C).-

alkyl.

18. A compound according to claim 1, wherein
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ydr of or mat e,

(1, 4-Di azabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-5-(3,6-di h
oosA R103pyr an- 4-yl ) -1 Hi ndazol e, PCT/US2005/015937
-(1,4-Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 5- ( 5- et hy
| -1,3-thiazol -2-yl)-I Hindazol e hydrof ormate,
-(1, 4-Di azabi cycl o] 3. 2. 2] non-4-yl car bonyl ) - 5- (5- net hy
|, 3-thiazol-2-yl)-1 Hindazol e,

, 4- Di azablcyclo[s 2. 2] non-4-yl carbonyl)-5-(tetrahy

2 R’ & 22 yRY; bidt R aeodaeh hindependentiyt élalooen nitro, NR°R’,

24|—|-D|p3a/ f%ﬁ%lng,ygl:k§l afs;ppzq ﬁ%agglﬁgur}g leanrétri‘)stlt/utgd stugstm%hg phenyl,

(I

I

|, 4- Di azRICYRRE3. 2 h3drden; 4- wlikeay bonydidgehateet haroky, or
72 benzi sot hi azol e hydrofornate
I
2-
I
I,

, 4- Di azalbyleyonemsle?. 2] non- 4-yl car bonyl ) - 6- (et hoxy)

ben z
oSG CRYB agingy sytamipe, dialglamio, g, alkony. o
H- pyr}whogénytlsd alkoty; landlazol e hydr of or mat e,

BI— F%/ g@ é’ g:‘ l;)a!rq? @épﬁggeofgp%enﬁlgc%&%%%tgd or s(.l{)s%tute@ Ehenyl

, 4- D azabi cycl o[ 3. 2. 2] non- 4- ylcarbonyl) 6-(trifluorone
thoxy)-l 2- benzi sot hi azol e hydr.of ormat e,
3-(1, 41D azémomp@p@{dsaczo@}xygow Qlaly] é,awbgﬁlyq AT 5. ipt Gapk cags phenyl,
r I

g{fﬁﬁ}ﬂ%ﬁé ﬁ% Qﬁ A ?%hgﬁ@lﬁg%@% S)}lb(s:tzlatﬁteg r?;e )or I%'IOEG n%rtnﬁso‘t))(y halogen,
) alkyR - bghatys oilhm@z oﬂu&ohynhﬂuﬂmedm;z,, ethylenedioxy, amino, alkylamino,

d}ah(élle‘gélﬂ%z g)?rﬁ%\/ 2 13 h%dr%l(ya(fkoxy, car aorx?l,o n%&r)o acgfpeglﬂg?((ycarbonyl
aﬂ%ﬂo Qll@ﬂ@tﬂptﬁﬂﬂ' akﬁs@p%hvpphémxy dratylyky.- 5- ( met hoxy)

chr onen- 4- one,
3-(1,4-D azablcyclo[3.2.2]non-4-y|-nethyl)-6-(nethoxy)

-4 H C%.OWER- ééxﬂﬁ‘@pumf dﬁc@&‘a{r&ak@'claim 1, wherein Het is in each case
tetrahydrofuranyl, tetrahydrothienyl, tetrahydropyranyl, dihydropyranyl, pyrrolidinyl,

I\)"

piperidinyl, piperazinyl, morpholinyl, oxoazolinyl, isoxazolinyl, furyl, thienyl, pyrrolyl,
pyrazolyl, imidazolyl, pyridyl, pyrimidinyl, benzopyranyl, indolyl, quinolinyl,
isoquinolinyl or naphthyridinyl, which is unsubstituted or substituted one or more times
‘by halogen, aryl, alkyl, hydroxy, alkoxy, cyano, trifluoromethyl, nitro, oxo, amino,

alkylamino, or dialkylamino.

21. A compound according to claim 1, wherein Het is in each case 2-
.quinolinyl, 1,3-benzodioxyl, 2-thienyl, 2-benzofuranyl; 2-benzothiophenyl, 3-thienyl,
2,3-dihydro-5-benzofuranyl, 4-indoyl; 4-pyridyl, 3-quinolinyl, 4-quinolinyl, 1,4-
benzodioxan-6-yl, 3-indoyl, 2-pyrrolyl, behzopyran-é-yl, 5-indolyl, 1,5-benzoxepin-8-yl,
3-pyridyl, 6-coumarinyl, 5-benzofuranyl, 2-isoimidazol-4-yl, 3-pyrazolyl, 3-carbazolyl,
2-thiazolyl, 2- oxazolyl, l-imidazolyl, or 2-imidazolyl, which is unsubstituted or
substituted one or more times by halogen, aryl, alkyl, hydroxy, alkoxy, cyano,

trifluoromethyl, nitro, oxo, amino, alkylamino, or dialkylamino.

128



3-(Il, 4-D azabi cycl o[ 3. 2. 2] non-4-yl - met hyl ) - 6- ( et hoxy)
-4 H chronen- 4-one,

W@2(05/14t0B% azabi cycl o[ 3. 2. 2] non- 4-yl - et hyl ) - 7- @B UNDNY)15937

10 3
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20
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30

-4
H chr onen- 4- one, 6- ( Cycl opr opyl net hoxy) - 3- (1, 4-di azabi c
ycl o[ 3. 2. 2] non-4-yl carbonyl ) -1, 2- benzi sot hi azol e,
6- Cycl opropyl - 3- (1, 4- dlazablcyclo[3 2. 2] non- 4 yl car bon
yI)-I 2-benzi sot hi azol e hydr of or mat e,
Q’C| gDLODM conpolmdtactioadiapite wtdim| B. wh@tincthe megetcccaclbngroups of
enzj sot hi azol e
3F qu%asa X oSk nesy crlsfiad Aom nibirzaly) el fhiszops. fupaglyiamino,
sx!xbs?ft‘uwal' "’%Kx‘a&ol;laﬁ[ﬁﬂo |oﬁ’zb1 fazesatufaad rditfaﬁﬂ?lﬁt ﬁlmd@m@/l substltuted
Di azab |cz L non- 4-yl car bonyl )
| ntudaqum apotangl, y|sp sumqeqi neXEEYe; RIPTIdMAL nﬁl&éuwf‘éim ngeﬂdmyl
acce t u
PR kR AEb Gl o TRAG O, GRRLE pltrdiinyloxy.
3- (I 4-Di azabi cycl o[ 3. 2 2] non- 4-yl car bonyl ) - 6- ( met hoxy
) - 2 ben2|soth|azq% gro or pa 8 h i £
3- (| 4255 azA0TOGPORR} ST ih I |1 MEETTR (heetSiRpREG grouPs ©
) angulg’éef}@xqo}r@ IsAZALE from 5-methyl-1,3-thiazol-2- yl 4-methyl-1,3-thiazol-2-yl,
3- 4-Di azabi cycl o[ 3. 2. 2] non-4-yl -neth 1 5- (meth
4 3hisaplotrish -1 4-orgoky ik dFotmigazel 2-yl, S-methyl-13- SOV ) methyl-
G | AzAbi I Y, 7+ -
ol EEn RS FpAl et bbb T RBRARSory, 3
6 hBdrorypy3roliindl-ll, axzcthalgae:tod)-[ZSylanmpnon- 4-yl carbonyl ) -1,
2-benzi sot hi azol e hydr of or mat e,
6- Brono- 3- (|, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) -1,
iz anzla&szt Bhagd?%;ﬁ)undlacc[osfdlgg ti) claim 1, wherein said compound is selected
-[ 3- azabi cycl o 2] non-4-yl carbonyl) -1, 2-ben
zifeost tormples llang ML and B 1s C=0. v o

25. A compound according to claim 1, wherein said compound is of formula

, V, and B is CH, or C=0.

26. A compound according to claim 1, wherein said compound is selcted from

formulas IV and V,and Z is O of NH.

27. A compound according to claim 1, wherein said compound is of formula
Hand Y is S.

28. A compound according to claim 1, wherein m is 2.

29. A compound according to claim 1, wherein R'? is of Formula IX, and is

oxazolyl, thiazolyl, 4-methylthiazolyl, or 5-methylthiazolyl.

30. A compound according to claim 1, wherein R" is of Formula X and is

tetrahydropyran and dihydropyran.
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I sopropyl i m dazol i din-2-one hydrof ormate,
| - P-Q*- Di azabi cycl opA*Jnon”-yl car bonyl ~*-beri zi sot hi az

W®@beosAyrps Si sopr opyl i m dazol i di n- 2-one, PCT/US2005/015937

10

15

20

25

30

| -t SM ~-Di azabi cycl o) non™-yl car bony”- 1 ~-benzi sot hi a
zol -o-yl | - Snet hyl i m dazol i di n- 2-one hydr of or mat e,

| -[3-(I,4-Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) -1, 2- ben
zi sot hi azol - 6-yl ] - 3-

met hyl i m dazol i di n-2-one, 3- (I, 4- Di azabi cycl o[ 3. 2. 2]non
-4-yl carbonyl)-5-(I, 3- oxazol - 2. yl')-1 Hindazol e
hydr of or mat e

3- (1, 43Di azAKPEPRIY] $ouIRedg AU b BRI )is 8F Fprmplg Xoand is 3-

ZQJeth%/T %Ddaidﬂ'did’lﬁj@ﬁ@!)@ 1so%ropyl -imidazolidin-2-one.
- Di azabi cycl o[ 3 non- 4-yl car bonyl )-6- (1, 3- oxa

zoI 2 yI)-I FLlndazoIe hydrochlorlde

3-(I, 43P az o?xﬁ)g%fz?% ?m%%d%loé]t%rheﬂmyll GRERANN 2)is Ra1éSlinhied Alkoxy.

onethoxy)-l for mat e,
3-(1, 4- D azablcyclo[S 2. 2]non 4-yl carbonyl )-5-(difluor
onethox H i ndaz

3-(1, azébcioggpg%{ gccgrdzxjxcn Eﬂ’]Cl&H?/I Cgllhsreﬁlyﬁ) 156085-13f Pu FI3, ethoxy,
gﬁﬁlélg&%glmbthﬁxy RedazpbRopydr of or mat e, »

azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) -6- (di fl uor
onethoxy)-l FLlndazoIe

3- (1, azﬂ@oﬁ%gﬁlﬁ ﬁc&d@%ﬁ@@l’aﬂnyl wR&BRMYli) ot et r ahy

dro-2 ‘pyran oxy) - i ndazol e hydr of or mat e,
3-(l,4-D azablcyclo[s 2. 2] non- 4 ylcarbonyl) 5- (tetrahy

dro-2 pyr - 4- Hi n .

3- (I, 4°Di az b‘i W%%C[(%)Cﬁrdﬂgnt(? cahre ecl)%ys/?lfl -Cgr-nF%I,méi-la of Formula
ydnp-z H pyran-4-yl)-| FLlndazoIe hydr ochl ori de,

(3)-3-(l, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl net hyl ene) - 6- net

hoxy- 2, 3-di hydro-4 H chronen-

36. A compound according to claim 1, wherein said compound is not:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-N-(3-methoxybenzyl)-5-({[(3-
methox ybenzyl)amino]carbonyl} amino)-1H-indazole-1-carboxamide and
pharmaceutically acceptable salts thereof,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-8-(methoxy)-4H-chromen-4-one and
pharmaceutically acceptable salts thereof,

N, 1-Dibutyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazol-5-amine and
pharmaceutically acceptable salts thereof, or
N-Butyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1 H-indazol-5-amine and

pharmaceutically acceptable salts thereof.

37. A compound according to claim 36, wherein saiﬂ compound is not:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-methoxy-4H-chromen-4-one and
pharmaceutically acceptable salts thereof,
5-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,3-benzothiazole and pharmaceutically

acceptable salts thereof,
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4-one hydroformate, (3
)-3-(l, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl et hyl ene) - 6- net ho

WOog002/18t088 hydr o- 4 H chromen- 4-one, (3 PCT/US2005/015937

10

)-3-(1,4-Di azabicycl o[ 3. 2. 2] non- 4-yl net hyl ene) - 5- et ho
Xy-2, 3-di hydro-4 Hchronen- 4-one hydroformate, (3
)-3-(l, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl net hyl ene) - 5- net ho
Xy-2, 3-di hydro-4 Hchronmen- 4-one,
(3)-3-(l,4-D azabi cycl o[ 3. 2. 2] non- 4-yl net hyl ene) - 7- net
hexy,4amazamdyyldrm 2]nbia 4 deaebonyl)- GRrbetmptiv arodr andtpharnsasgutically
i cycl o[ 3. 2. 2] non- 4-yl net hyl ene) - 7- net

h6%§9@b@s Sﬁb 24 Hchromen- 4-one; and
p@‘ﬂ mﬁ%ic‘?y@ﬂ [3’2 dmesft AblrorS Bl LA-iidagsleahd ftarméceutically -

har'maceut | cal conposition conpr|3|ng a compound
ae@mpﬁbhgﬂﬁﬁhqﬁvfone of claims 1 to 4 1 and a

t r

sel ggﬁ?@%ﬁt‘o&&@ p’2 3 %Spt ?Ar@o C4- h{%fhoxg%lﬁlllﬁhor{ragm dnOfnd
rpnaﬂhammcmnmacﬂnMﬂenmmWMmﬂéln such

tivation/stj i on a rapeuti c

gr{.b,” Ha;@lca/a #2{.{1@ + Q Borlyﬁi)lj‘?- %Oémum(h E@%{)-one and
tBﬁarﬁﬁte@ealgficesﬁtam@smwéofof a conpound accordi ng to
any one of clainms 1 to 41. 44. A method of treating

pat N drtritgylf el hdiazabinye R b3y brath )élcalib%ya)s g-igdazol-5- Amine and
voalivi ng a dysfunction of

ﬁ rgﬁgﬁﬁﬁgﬁg%g‘§§§é§ﬁ§%§ﬁ§?é?ha condi tion of menory

aﬁe(/l @rDiagapidyeiofh2 Rinpaid- ytearbonybe higrindsizelg andipharimgeauticHly

to the atleﬂt an effective anount of a conpound

a@%ﬁpﬁp JaHs ?ﬁﬁpone of claims 1 to 41. 45. A nethod
according to claim44, wherein said patient is
suffering from schi zophreni a, anxiety, mania,

- depression, mani c depression, Tourette's syndrone,
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38. A compound according to claim 1, wherein said compound is selected
from:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole hydroformate,
3-(1,4-Diazabicyclo[3 .2.2]non-4-ylcérbonyl)-l ,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1 H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(trifluoromethoxy)-1H-indazole
hydroformate, ‘
3-(1,4-Diazabicyclo[3.2.2]non-4- ylcarbonyl) -5-(trifluoromethoxy)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-oxazol-2-yl)-1H-indazole
hydroformate, ' '
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-0xazol-2-yl)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-thiazol-2-yl)-1 H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4- ylcarbonyl) 6-(1,3-thiazol-2-yl)-1H-indazole,
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Par ki nson' s di sease, Huntington's di sease, Al zheiner's
di sease, Lewy Body Denentia, Anyotrophic Lateral

w®edsno®Bs, nenory inpairnment, nmenory | 0ss, COBOT/USING/015937

deficit, attention deficit, and/ or Attention Deficit
Hyperactivity Di sorder. 46. A nethod of treating a
patient suffering fromdenentia and/ or anot her

~condition wth nmenory | oss, conprising adm nistering
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to the patient an effective anount of a conpound

agqoucthiaghbt YRy 2. ORBn AL y16drBddyH)-6-(4-tethill- 1 4 %thiado By IHAA-indazole
of treating a patient suffering from menory inpairnment

dbgdrofermpted cogni tive inpairnent due to aging,
Z(tf'gf' I5H§£eﬁ§c foﬁff@ﬁyonsllc [ )eélkéﬁmeﬁ)@[ lf'3|:'t§{%£0132 yl)- 1H-1ndazole

i sease seas Prck's "di se
ceqmnmmahq»alo@bz direds@rarbem)es§] mthyérgﬁntglazwezaml) 1H-indazole
mrE} émf st roke, CNS hypoxia, cerebral senility,

YEP{RPa¥ct denmentia, H V and/ or cardi ovascul ar

dl35(¢ ASBiaLMIRCIoPd. ﬁg%@ﬂm%bz&b@{yﬂ)ﬁ@(i-metﬂw 1 pathiagolt2-§h-1H-indazole,
effecti ve anount o

und ac ding to a
Pl deDinzaeyaipl 43 2 10an ey REEOTHH)-¢- ﬁ@ﬁvagleg}?&rb o
pli1 Y8RLiaQ denentia in an Al zheiner's patient
rising admnistering to the patient a

t Be(rl ApRiatabiaiclof3. éﬂﬁr@oﬁ ylearhmih)a@ (toiflugrogsihsiihdi-indazole,
?{31 %lag KQII%?O %%QE 08- -%l %%l’g’g} é‘gﬁe?ho&ly%i i R%é%%h@ézgl t he

rqgg@@t@ﬁﬁge 49. A nethod of treating a patient for

al cohol withdrawal _or treatin tient.with .
At A RegR BBl A 2B Ao oSN AP BIIHG 1 o
t f | st f AtREm d
alg'g%r ?{ﬁg"{b:‘ﬂbg&gﬁgt“ﬁﬁ8| ai rrs)tuq mc?az@!é 0. A r?tteet ﬁ%d
of4-({l detaratge yalqhaR i2énen- 4—dC§b@wlhéHf1@¢aZﬂ]§u?®pr otecti on

a%gl nst?u ﬁgl? 5%?@3@2'33%%6@; h strokes and i schem a

excitotoxicity conprising
adn1n|ster|ng to the patient an effective anount of a
conpound according to any one of clains 1 to 41. 51. A
net hod of treating a patient suffering fromnicotine

addi ct hon, Pakdmpound according to claim 1, wherein said compound is selected
from:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-4H-chromen-4-one hydroformate,

_3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-4 H-chromen-4-one,

3-(1,4-Diazabicyclo[3 2 .2]non-4-ylcarbonyl)-6-(3,6-dihydro-2 H-pyran-4-yl)-1H-indazole
hydroformate, and
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(3,6-dihydro-2 H-pyran-4-yl)-1H-
indazole; and

pharmaceutically acceptable salts thereof.

40. A compound according to claim 1, wherein said compound is selected

from:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisoxazole hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisoxazole,
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jetlag, obesity and/or diabetes, conprising
adm nistering to the patient an effective anount of a

w@oossaunds according to any one of clains 1 to BAT/USRDS/MS937

10

15

20

nmet hod of inducing snoking cessation in a patient
conprising admnistering to the patient an effective

anount of a conpound according to any one of clains 1

to 41. 53. A nethod of treating a patient suffering
frommld cognitive inpairnment (M), vascul ar
dengntnaz4b¥3elo]3. 20 RoasS AEirBéBl)- S-0nBithinact- 2@ Hridazole
(AACD) amesi a associ ated w th open-heart-surgery,
Qév@@ddo%¢$est, general anesthesia, nenory deficits

f nLom,€ - thetl L £ 3-tRih 8RR -ARPHLH@ZLRN

e e L S i |

s prdpabiazabiaickgs. 2 3non-4Ay1Dsbemi as €36 dédr-2 4;pyran-4-yl)-1H-indazole
epi | epsy-rel ated cognitive inpairment, Down's
s@ﬁ@@gﬁé?wAlcoholisn1re|ated dementia, drug/substance

| ROy et FRIIOYCY6 [ 3. DRA oI Ak &boIR) YB3 b aliBidgd-L Aty yean-4-BDxidr-
Syndrone), or aninmal denmentia conprising adm ni stering

t andapelepat i ent an effective anount of a conpound

agq r@lbﬁQaﬁi%lcP@yQQ 0 yIehiBbiTR)- - (5 hefhyl-1 3 thidoPBH )0 -indazole
for treatin ss of menory conprising adm ni stering

t duydrofatriaent i n need thereof an effective anount of a

et aED e Cria P B BRI B PP 1 el gD hdazote

| ¥P@I A DRA4LIERIGB 29 - Adirhibb sl B 6 i(regahire-BE-madr-éiy)- df-indazole
conpound according to according to any one of clainms 1
t dydrpforggte, A et hod according to clai m55, wherein

S%i-@yz{]%ﬂ%fl}ic)i/c'fﬂ{g.b.r2‘ﬁ?d?1t4-5/§ar@H&yl}-Q-(%gﬁﬁ}?@@@H-ﬂr&Dhiym IH-indazole,

ace I Nne receptor act|V|t%. . net hod for the
t RedtdPrzaeyoold3AMaxd-glcabory b dehewy) os2-besothiale

SRS Lo 2t on 1 a patient o oo yeneling
3-(1;4-Diazabicyclo[3 .2.2]non-4-ylcarbonyl)-6—(ethoxy)j 1,2-benzisothiazole,
3-(1 ,4-Diazabicyclo[3.2.2]non—4—ylcarbony1)-6-(tetrahydro-2H-pyran-4—yl)-lH-indazole
hydroformate,
3-(1,4-Diazabicyclo(3 .2.2]non-4-ylcarbonyl)-6-(tetrahydro-2H-pyran-4—yl)- 1 H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(trifluoromethoxy)-1 ,2-benzisothiazole

- hydroformate,

25

30

3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(trifluoromethoxy)-1 ,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-7-(methoxy)-1 ,2-benzisothiazole
hydroformate,

3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-7-(methoxy)-1 ,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-5-(methoxy)-4 H-chromen-4-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-6-(methoxy)-4H-chromen-4-one
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-6-(methoxy)-4H-chromen-4-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-7-(methoxy)-4H-chromen-4-one,
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conprising admnistering to the patient an effective
anount of a conpound according to any one of clains 1

wo 2004111038. A nethod for the treatnment or prophgt/a%i085/015937
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of a disease or condition resulting fromdefective or
mal functioning nicotinic acetylcholine receptors in a
patient conprising admnistering to the patient an
ef fective amount of a compound according to any one of
claims 1 to 4 1. 59. A nethod for the treatnent or

PeqEhMbpespsinethoaydd ¢ B asitazaic wioi82t2lmm-4-gkatbonyld- 1{2- om

suppressed, nicotinic acetyl choline receptor
t PEIARINEOEn in a patient conprising administering to

t BEoRBk &3 8N 4885 A6, ME[3PDHE-4 5 catboa9NTIQBEhzisothiazole
accgggﬁﬁgﬂéoqanylone gf %?g?ns 1@%0 4 1. 60. A nethod
f bydrofeematecat ment or prophyl axi s of a di sease or

c itio Lt I TSI gley

e R e
an-(ef4f PiatdbieycRiDRainoafs-plearbompduinit-amethot-di3rbiazel-2- 1dhmdazole
of clains 1 to 41.61. A nethod for protecting neurons

i Rygro &nt% r om neurotoxi city induced by activation

ofs_ @ AARR LI G RIS 2D 0B OPIE ArBbMYG) - SUTHIREA-@ BH R Ez6102-§ B 1dH-indazole;
patient an éffective anbunt of a conpound according to
anpdone of clainms 1 to 41. 62. A nethod for the

t t . ' d -ati
BBy R R e e 70 of “Ab pept | des to

<X7nACh receptors.in a patient, conprising

admnistering to sai,d patient an effective a fy
conpou %ii actofdinpynd 3‘:‘205@“1% S CEImE afvr?%%reT %aégg%i&%%@d 1%\ selected
megiapd for treating a patient suffering from an

inflammatory di sease, conprising admnistering ta said
pat il b iaagb SRR RO HGEOBY - (BEHBE R BRI HES o
a claims 1 to 4 1. 64. A nethod according to
c@gwﬁgggg&%herein said inflamatory disease is
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(methoxy)-1,2-benzisothiazole,

3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-5-(methoxy)-4 H-chromen-4-one
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-7-(methoxy)-4H-chromen-4-one
hydroformate, ‘
6-Bromo-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole hydroformate,
6-Bromo-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole,
1-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazol-6-yl]-3-
isopropylimidazolidin-2-one hydroformate, 4
1-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazol-6-yl]-3-
isopropylinlidazo lidin-2-one,

1-[3-(1,4-Diazabicyclo(3 .2.2]nor_1—4-ylcarbony1)-1 ,2-benzisothiazol-6-yl]-3-
methylimidazolidin-2-one hydroformate,
1-[3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazol-6-yl]-3-

methylimidazolidin-2-one,
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rheumatoid arthritis, diabetes or sepsis. 65. A nethod
for selectively activating/stinulating a-7 nicotinic

WO e@mspimBs in a patient wherein such PCT/US2005/015937
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activation/stinulation has a therapeutic effect,
conprising admnistering to the patient in need
thereof an effective anount of a conpound sel ected
from

3- (I, 4-D azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) -1, 2-benzi s
0t3m1&ZDiaeaHﬁcy}dtdﬁB animined- ylcarbonyl) -5-(1,3-oxazol-2-yl)- 1H-indazole

3-(l,4-D azabi cycl o] 3. 2. 2] non- 4-yl carbonyl ) -1, 2-benzi s
o

33((:1 éDQ&@&@sQld{y le%&-ﬂy@m@ﬁymsxl eafxbmaal I3-BH(hd@otehi
azo H i ndazol e” hydrof o

3-3(1, @ézdm@ﬂqﬁ@ﬁdﬁp@ %qubewlltﬁyﬂ éa@%ﬂ%ﬂm yO-3Heindagolen;

H i ndazol e,
B%XWIOgméhaZabl cycl o[ 3. 2. 2] non- 4- yI carbonyl )-5-(tri fI uo
I Ga@tDiagbit yckd[B Adarwl-4 yhydoofl pf #@iflepromethoxy)-1H-indazole
3-(l.,4-D azabi cycl o] 3. 2. 2] non- 4-yl car bonyl ) - 5- (tr| fluo
r c8)’52‘&?‘}4 H i ndazol e,

3-3{1 Anazaﬁaﬁud{yqlquﬁ&l 2 Ellﬂb@ﬂyl)q-SXhl@labﬁﬂ&yﬁo)xyﬁ-l(-[hn&zobea .
zol - H-i ndazol e droformate, - -Di azabi cn){é:
n&q(l @%@@p@@ﬁy)[?, 22]nqyxda-z%prbgyyl) 6- (dlﬂuoromethoxy) 1H-indazole

}-}%,h &éﬁ , 3- (|, 4-D azabi cycl o[ 3. 2. 2] non-4-yl car bonyl
{(bl thi azol - 2- yl)-1 Hindazol e hydrofornate,

3 (1, MDazdzashﬂc@Qu@x[l& z&ylz]anbomyméy(d@apmmowbl(frm@pm
AN A Ayt 2 S yshemiy Sy e o 4ok A

I 1hda?zolfem1lya%@dm1%tey| )-1 Hindazol e hydrof or mat e,
| 3|( (134 bazg\;?ﬁ%égg}@uqn-@ﬁ]ﬁﬁagﬂp éy(ltect:rgh)Pd?g %ll-)-[;y?;lrg-ﬁ:yllroe;yp}fl-[-
f“hafé -Di azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl ) - 6- (5- net hy

thiazol -2-yl)-1 Hindazol e hydrofornate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(3,6-dihydro- 2H—pyran—4 -yl)-1H-indazole

hydrochloride,
(3E)-3-(1,4-diazabicyclo[3.2.2]non-4-ylmethylene)-6-methoxy-2,3-dihydro-4 H-chromen-
4-one hydroformate, » ,
(3E)-3-(1 ,4-diazabiéyclo [3.2.2]non-4-ylmethylene)-6-methoxy-2,3-dihydro-4H-chromen-
4-one,

(3E)-3-(1,4-Diazabicyclo[3.2.2]non-4-ylmethylene)-5-methoxy-2,3-dihydro-4H-
chromen-4-one hydroformate, '

(3E)-3-(1,4-Diazabicyclo[3.2. 2]non 4-ylmethylene)-5-methoxy-2,3-dihydro-4H-
chromen-4-one,
(3E)-3-(1,4-Diazabicyclo[3.2.2]non-4-ylmethylene)-7-methoxy-2,3-dihydro-4 4-
chromen-4-one hydroformate, and
(3E)-3-(1,4-Diazabicyclo[3.2.2]non-4-ylmethylene)-7-methoxy-2,3-dihydro-44-
chromen-4-one;

and pharmaceutically acceptablAe salts thereof.
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3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl car bonyl ) - 6- (5- net hy
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ronmet hoxy) -1 -indazol e hydrof ormat e,

3-(1,4-D azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl )-6-(trifluo

romet hoxy) -1 H i ndazol e,

3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl car bonyl ) - 6- met hoxy-

|, 2- benzi sot hi azol e hydr of or mat e,

3 (2 | 5442] aZ@?h@m&ilcaitﬁaﬁcolﬂmwﬂmﬂ-cyhlpﬁsibgraydo)n;ﬁm‘r&htn@x@ing to any
enzi sot hi azo

4or(q ofglanna } svfbgrd %P@ﬂﬁa%yﬁ@#%yéciﬂp@&}%céﬁw Ny

H i ndazol e hydrof ormate, and

4- (1, 4-Di azabicycl o] 3. 2. 2] non- 4-yl car bonyl ) - |

H i nda4bl e Aanmﬂhqdhafrsn’ae' W ectivRyngigioryiatils| &7 Sigofigic receptors in a

;Ez?t{e\%%t lﬁeé71§t F%r}rlet ht(i)\gatxfon/rst}\%&aﬁ 'ﬁ’a@l ¥ thera eunc effecté comprising

_ nicotinic recetors In
Padrh@itterin@s Sierpatiett in ﬂ@ﬁlth/@édf@ﬂ/eﬁfbmtmelaa’[duomﬂmwound according
therapeutlc effect, conprising adm nistering to the
pEx anyome At #Haw kRMeof an effective anount of a
conmpound sel ected from 3-(l, 4-D azabi cycl o[ 3.

2. 2] non- 4-yl car bonyl ) -1, 2- benzi soxazol e hydr of or mat e,
3- (1, 44D azAbinethed off Ireating ropatigny [Selerien PYL B EYEhOkS| disease, a

g
aZ@i(htﬁmy by -rﬂleerrtdfy rechéon | c@ ghiyi o dniphia)merde comprising administering to the
agg}engarwf? % alvelHe_n o o%g? gon%}loung acco¥clhg oba‘%%'n% oPcladms3r b1,

3-(1,4-D azablcyclo[s 2. 2] non-4-yl carbonyl )-5-(3,6-dih
ydro-2 H pyran-4 X H i ndazol e
hydr of ¥-rmt &, Bethed ACCDFC%\IZ%EQ elpen 6ﬁ:3WQer21]nn%9rfi Hatsﬂnﬁéﬁ%ﬁ?ng from

I di AL yln e;

Lo A Rp B Mot e, AR STpgone e
| Phrkhstids aisehse2Hyhtindton disehag,0 IAézHeynkrrcsf @smﬁ éewy Body Dementia,
Amyotrophic Lateral Sclerosis, memory impairment, memory loss, cognition deficit,

attention deficit, and/or Attention Deficit Hyperactivity Disorder.

46. A method of treating a patient suffering from dementia and/or another
condition with memory loss, comprising administering to the patient an effective amount

of a compound according to any one of claims 1 to 41.

47. A method of treating a patient suffering from memory impairment due to
mild cognitive impairment due to aging, Alzheimer’s disease, schizophrenia, Parkinson’s
disease, Huntington’s disease, Pick’s disease, Creutzfeld-Jakob disease, depression,
aging, head trauma, stroke, CNS hypoxia, cerebral senility, multiinfarct dementia, HIV
and/or cardiovascular disease comprising administering to the patient an effective amount

of a compound according to any one of claims 1 to 41.
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dro-2 Hpyran-4-yl)-1 Hindazol e hydrof or mate,

3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl carbonyl ) -5-(tetrahy

dro-2 Hpyran-4-yl)-1 Hindazol e,

3- (I, 4-D azabi cycl o[ 3. 2. 2] non-4-yl car bonyl ) - 6- (et hoxy)

-1, 2- benzi sot hi azol e hydr of or mat e,

3| (I2 ﬁé,@ azabneﬂlyc&l ﬁ[t&aﬁngénwm -pevehiizg deomepkip 16 ar dddhoixey's patient

-1, enzi sot hi az

mmpqmzs BiSEF{/IBS&{%be?a‘éﬁ“ﬁéﬁleﬁap;‘?}lté%r“%c?ﬁfﬁ regmauat pighgpmpound

d%&:o?dl RY A orfe-of cdaiths b B0 ag elhebihhe bafdigett 2, amyloid beta peptide
4-Di azabi cycl o[ 3. 2. 2] non- 4-yl carbonyl ) - 6- (tetrahy

-dmﬂlwlpfw@’épr& yl)-1 Hindazol e,

3- (1, 4-D azabi cycl o[ 3. 2. 2] non-4-yl carbonyl )-6-(trifluo

romet hoxy) -1, 2- benzi sot hi azol e hydr of or mat e,

3 (| 440) azatmexy@d of 8eaBin@} rpetnequn edmhbbwyhc)rawal(qrrtreratlug)a patient.
thog})le 2- benzi sot hi azol f
Aut %’%\‘Eﬁ“&ﬁ}c‘ﬁsf[ﬂéy foﬂpﬁlé‘ﬁgf%nglﬁregg%y o) the. Fatletn héRy® cctive

) a}noantbﬁ@%bﬁ@bdfﬁdaa%@éram@m m@f SferdHicRimS1 ¢(d 41.
, 4- Di azabi cycl o[ 3. 2. 2] non-4 ylcarbonyl) 7- (met hoxy) - |
, 2- ben2|soth|azole

3- (1, 5)' azﬂbl}@ﬁ%h oJf?’trgatlgé rhoﬁatfeny s rﬁ&\hé{é YoronduBirBR¥tOn against

-4 H- c ronen
Sdéﬂnagle- @smmmdcyah oa[t@kes Zjldlosphdm}ﬂ anet gytapaB-ipdused oskgitotoxicity

- c()linpla51{1§ Méﬁﬁ (;? drzpoa%?rht an e fec ive ar{l(hunlt ff c? r‘rg?lﬁld acs;ordmo to
- 4noRé RS 41608,

3-(1,4-D azabi cycl o[ 3. 2. 2] non-4-yl -net hyl ) - 7- ( met hoxy)

-4 H chronen- 4-one,

6- (Cyclsppro y*ﬂéﬁlbﬁ%?fy dng b, nidhiagARHEY o Hicdtial nedicdo
-yl car bonyl% 2- n%eiasg‘f allﬁazlo I e, 1Ry oo ctfon, pain,
jetlag, obesity and/or diabetes, comprising adrmmstermg to the patient an effective

amount of a compound according to any one of claims 1 to 41.

52. A method of inducing smoking cessation in a patient comprising
administering to the patient an effective amount of a compound according to any one of

claims 1 to 41.

53. A method of 'treating a patient suffering from mild cognitive impairment
(MCI), vascular dementia (VaD), age-associated cognitive decline (AACD), amnesia
associated with open-heart-surgery, cardiac arrest, general anesthesia, memory deficits
from exposure to ‘anesthetic agents, sleep deprivation induced cognitive impairmént,
chronic fatigue syndrome, narcolepsy, AIDS-related dementia, epilepsy;related cognitive
impairment, Down's syndrome, Alcoholism related dementia, drug/substance induced
memory impairments, Dementia Puglistica (Boxer Syndrome), or animal dementia
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 41.
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6- Cycl opropyl - 3- (1, 4-di azabi cycl o[ 3. 2. 2] non- 4-yl car bon
yl)-1,2-benzi sot hi azol e hydr of or nat e,
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yl)-1, 2-benzi sot hi azol e, 3- (I, 4- D azabi cycl o[ 3. 2. 2] non-

4-yl carbonyl') -5-(4-nethyl -1, 3-thi azol -2-yl) -1

H i ndazol e hydroformate, and

3- (1, 4-Di azabi cycl o[ 3. 2. 2] non- 4-yl car bonyl ) - 5- (4- et hy

| -1,3-thiazol-2-yl)-I Hindazole; and pharnaceutically

acceptabl e salts thereof. 67. A method according to

any one of clains 43 t [ [ i is.a .

hu?/ran. 54. A method %r t?eaggg' 1<\)A§{g e0r Irnlgm%%l g:or%%xtisliggn tadrln?ms%enng to a
patient in need thereof an effective amount of a compound according to any one of claims

1to 41.

55. A .method for treating a patient suffering from memory impairment
comprising administering to the patient a compound according to according to any one of

claims 1 to 41.

56. A method according to claim 55, wherein said memory impairment is due

to decreased nicotinic acetylcholine receptor activity.

57. A method for the treatment or prophylaxis of a disease or condition
resulting from dysfunction of nicotinic acetylcholine receptor transmission in a patient
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 41.

58. A method for the treatment or prophylaxis of a disease or condition
resulting from defective or malfunctioning nicotinic acetylcholine receptors in a patient
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 41.

59. A method for the treatment or prophylaxis of a disease or condition
resulting from suppressed nicotinic acetylcholine receptor transmission in a patient
comprising administering to the patient an effective amount of a compound according to

any one of claims 1 to 41.
60. - A method for the treatment or prophylaxis of a disease or condition

resulting from loss of cholinergic synapses in a patient comprising administering to the

patient an effective amount of a compound according to any one of claims 1 to 41.
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61. A method for protecting neurons in a patient from neurotoxicity induced
by activation of a7nACh receptors comprising administering to said patient an effective

amount of a compound according to any one of claims 1 to 41.

62. A method for the treatment or prophylaxis of a neurodegenerative disorder
by inhibiting the binding of AP peptides to a7nACh receptors in a patient, comprising
administering to said patient an effective amount of a compound according to any one of

claims 1 to 41.

63. A method for treating a patient suffering from an inflammatory disease,
comprising administering to said patient an effective amount of a compound according to

any one of claims 1 to 41.

64. A method according to claim 63, wherein said inflammatory disease is

rheumatoid arthritis, diabetes or sepsis.

65. A method for selectively activating/stimulating a-7 nicotinic receptors in a
patient wherein such activation/stimulation has a therapeutic effect, comprising
administering to the patient in need thereof an effective amount of a compound selected
from:
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1 H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3 .2.2]non-4-ylcarbonyl)-5 -(1,3-thiazol-2-yl)-1H-indazole,
3-(1,4-Diazabicyclo(3.2.2]Jnon-4-ylcarbonyl)-5 -'(triﬂuoromethoiy)- 1H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(trifluoromethoxy)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-oxazol-2-yl)-1H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-0xazol-2-yl)-1H-indazole,
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3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(1,3-thiazol-2-yl)- 1H-indazole
hydroformate, .
3-(1,4-Diazabicyclo[3.2.2]Jnon-4-ylcarbonyl)-6-(1 ,3-thiazol-2-yl)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(4-methyl-1 ,3-thiazol-2-yl)-1H-indazole
hydroformate,

3-(1,4-Diazabicyclo[3.2.2jnon-4-ylcarbonyl)-6-(4-methyi-1 ,3-thiazol-2-yl)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(5-methyl-1 ,3-thiazol-2-yl)-1H-indazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2Jnon-4-ylcarbonyl)-6-(5-methyl-1,3-thiazol-2-yl)- 1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(trifluoromethoxy)- 1H-indazole
hydroformate,

3-(1,4-Diazabicyclo[3.2 .2]non-4-ylcarbonyl)-6-(trifluoromethoxy)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-methoxy-1,2-benzisothiazole
hydroformate, ’
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-methoxy-1,2-benzisothiazole,
4-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1H-indazole hydroformate, and
4-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)- 1H-indazole; and

pharmaceutically acceptable salts thereof.

66. A method for selectively activating/stimulating a-7 nicotinic receptors in a

patient wherein such activation/stimulation has a therapeutic effect, comprising

' admiinistering to the patieﬁt'in need thereof an effective amount of a compound selected

from:

3-(1,4-Diazabicyclo[3 .2.2]nor_1—4-ylcarbonyl)-l ,2-benzisoxazoie hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-benzisoxazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1H-indazole
hydrochloride, .
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(1,3-thiazol-2-yl)-1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(3,6-dihydro-2 H-pyran-4-yl)-1H-indazole

hydroformate,
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3-(1,4-Diazabicyclo{3.2.2]non-4-ylcarbonyl)-5-(3 ,6-dihydro-2 H-pyran-4-yl)-1H-
indazole,

3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(5-methyl-1,3 -thiazol-2-y1)-1H-indazole
hydroformate,

3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-5-(5-methyl-1,3 -thiazol-2-y1)-1H-indazole,
3-(1,4-Diazabicyclo[3 2.2]non-4-ylcarbonyl)-5-(tetrahydro-2 H-pyran-4-yl)-1H-indazole
hydroformate, ]
3-(1,4-Diazabicyclo[3.2.2Jnon-4-ylcarbonyl)-5-(tetrahydro-2 H-pyran-4-yl)- 1H-indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(ethoxy)-1 ,2-benzisothiazole
hydroformate, ’

3-(1,4-Diazabicyclo[3 2.2]non-4-ylcarbonyl)-6-(ethoxy)-1,2-benzisothiazole,

3-(1 ,4-Diazabicyclo [3.2.2]non-4-ylcarbonyl)-6-(tetrahydro-2 H-pyran-4-yl)-1 H-indazole
hydroformate,

3-(1,4-Diazabicyclo[3 .2.2]non-4-ylcarbonyl)-6-(_tetrahydro-2H—pyran—4-y1)-lH—indazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-6-(trifluoromethoxy)-1 ,2-benzisothiazole
hydroformate, o o

3-(1,4-Diazabicyclo[3 .2.2]n0n-4-ylcérbonyl)-6-(triﬂuoromethoxy)- 1,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-7-(methoxy)-1,2-benzisothiazole
hydroformate,
3-(1,4-Diazabicyclo[3.2.2]non-4-ylcarbonyl)-7-(methoxy)-1,2-benzisothiazole,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-5-(methoxy)-4H-chromen-4-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-6-(methoxy)-4H-chromen-4-one
hydroformate, _
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-6-(methoxy)-4H-chromen-4-one,
3-(1,4-Diazabicyclo[3.2.2]non-4-yl-methyl)-7-(methoxy)-4H-chromen-4-one,
6-(Cyclopropylmethoxy)-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1,2-
benzisothiazole,
6-Cyclopropyl-3-(1,4-diazabicyclo[3.2.2]Jnon-4-ylcarbonyl)-1,2-benzisothiazole
hydroformate,

6-Cyclopropyl-3-(1,4-diazabicyclo[3.2.2]non-4-ylcarbonyl)-1 ,2-benzisothiazole,
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3-(1,4-Diazabicyclo[3 .2.2]non-4-ylcarbony1)-5-(4-methy1-1 ,3-thiazol-2-yl)-1H-indazole

hydroformate,

and : .
3-(1 ,4-Diazabicyclo[3 ..2 .2]non-4-ylcarbonyl)-5-(4-methyl-1,3-thiazol-2-yl)-1H-indazole;
5 and

pharmaceutically acceptable salts thereof.

67: A method according to any one of claims 43 to 66, wherein said patient is

a human.
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