WD 2007/ 070362 PCT/ US2006/ 046826 | NDOLONE COMPOUNDS
USEFUL TO TREAT COGNI Tl VE | MPAI RVENT Cr oss- Ref erence
wo aolRel@bed Applications [0001] This is a PCT/US2006/046826
non- provi si onal application filed under 37 CFR
1.53(b), claimng priority under- USC Section 119(e)
to provisional Application Serial No. 60/748, 851,
filed Decenber 9, 2005 which is incorporated by
reference herein. . BACKGROUND OF | NVENTI ON: [0002] An
estimated four to five mllion Anericans (about 2% of
all ages and 15% of those older than 65)' have sone
INDODONE CEARPURDSUSTFUTY 0 MR A TRIO GNIGIVE IV ATRMENT
I mpal rment or reduction of cognitive functions
commonly occurs in association with central nervous

system (CNS) (SiosQrlebrenté (& Rafitkd Abpiich@OO3]
Cognition generalty refers to CeE y ich
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di sorders are abnormalities of thinking and nenory

which it gbrpoasted by seferemice emfii.h t enporary or permanent brain
dysfunction. Their main synptons include problens
wWith nenory, orientation, |anguage, infornmation
processing, and the ability to focus and sustain

attention on a task, Exanples of CNS di sorders or
condi tions thatEﬁéQﬁgﬂﬁggﬁﬂgﬁlglﬁgﬂﬁlﬁlgﬁﬁthe pr esent
i nvention include, but are not limted to,

age- associ at ed nmenory i npair nent AAM %{ m | d

[0002] Aagertimaled fansdprifenmilion Amegiepns (aben{ akaohelltages and 15% of those

older th%?xargéﬁﬁi.a?/g gl)gxgtf%%g?qa;éﬁdd %‘?get ISE c?]%’ﬁtg%e tgh&%%g%n%?&%ﬁtive impairment or
) N , , : - Parki. o di _

v dE PPl ARROTER ol 3RE58 PR 0, L3RR B sy

(CNS) dicoers orfdehgitiohel N- Taybi and Downs Syndrone);
cerebrovascul ar di sease (e.g., vascul ar denenti a,

post-cardiac surgery); affective disorders; psychotic
[0003] Hognitigarasnerallyirsyery bk therempess' by Bhislirkmes)ledge is acquired, retained and

used by subjects. Both memory and thinking are involved in the storage, retrieval, and

manipulation of information. Cognitive disorders are abnormalities of thinking and memory that
are associated with temporary or permanent brain dysfiunction. Their main symptoms in\clude
problems with memory, orientation, language, information processing,. and the ability to focus
and sustain attention on a task. Examples of CNS disorders or conditions that fall within the
scope' of the present invention include, but are not limited to, age-associated memory impairment
(AAMI); mild cognitive impairment (MCI), delirium (aka acute confusidnal state); dementia
(sometimes further classified as Alzheimer’s or non-Alzheimer’s type dementia); Alzheimer’s
disease; Parkinson’s disease; Huntington’s disease (aka chorea); mental retardation; (e.g.,
Rubenstein-Taybi and Downs Syndrome); cerebrovascular disease (e.g., vascular dementia,
post-cardiac surgery); affective ciisorders; psychotic disorders; autism (aka Kanner’s Syndrome);

neurotic disorders; attention deficit disorder (ADD); subdural hematoma; .n.onnal-pressure

hydrocephalus; brain tumor; head trauma (postconcussional disorder) and brain trauma (see



neurotic disorders; attention deficit disorder (ADD);
subdural henmat oma; nornal - pressure hydrocephal us;
woea@7n7ideror; head trauma (postconcussi onal di BOT/GSZ0D6/046826
and brain trauma (see 1 WD 2007/070362
PCT/ US2006/ 046826 DSM IV, APA 1994). Ammestic and
cognitive disorders with or without an established
cause are described in DSMIV. Qher cognitive
di sorders specified in DSM IV, include |earning, notor
skill's and conmuni cation skills disorders (DSM IV
315. 00-315.39). For the purposes of the present
DSM-IV, AleAt1D84). threndséic mpd cogmitive disordueawi threm twithott a0 gstablished cause are
_disorder are deened to cover the _same therapeutic
descnbeplﬁgile%M BhsOthes cogritifgdjsordere spesified soBSM-lVe include learning, motor
ai rment .an

st s PGS 209, SRORLL LS (LIRS SRS MSE por eppurposes o the
present ﬁggﬁlﬁc;ﬂ .t HPS%J@?N& 1@35%2311? %Ji Xo%ﬂré g“é&;%%r Q}é cpeemeg to cover the

re cogn| ive

same th‘é&@)@hﬁé ViRdRelibss. t AORRBRERS 1tRE Qeﬂﬁs tdagnitiva b aEﬁfnénQ and cognitive

| earn new infornmation or "to recall previous | ear ne
disorderiané osaﬂahtemchangéqtﬁ*lyshrauglﬁomtln@gﬁplidaviendef icit
characteri zed by a language and/ or speech

i sturbance. Apraxia is a ¢ognitive defic
[0004] Coapithve @Waz@vaerﬁys fméca.llmw%ateam qrte;prtraore@agwws geficits. Memory

BN I A N e —
recall pre%ﬁél?tlgirhé@ ehBmadim. fﬁbﬁééfaqsta%orfgﬁﬁﬁgrﬂeﬁ&( QhadgORRLE Xﬁa language

o) j ects despl te I ntact sensory unction escri

and/or speechIbtlibhancéodptakiavie o d@itf%%ci’f&haﬁh&ﬁz@&by the impaired ability to
mani fested by a disturbance in executive functioning

carry outimetor agtiwities rigspita gﬁmtzmmg)r foncjimenadoogling e tDSEE-TVAg) Agnosia is a
present invention is directed to a nmethod of

... Th
cognitive r‘g%'tci‘tn@haéa%tﬁ%ff‘élcf’y e tletlpivgia resiRgaize oginidentily objects despite intact

sensory %ﬁl {ngsg &es%nb Oﬁgi\% W§ gﬂgﬁrtl\yg rna]\ﬁgl%{ngll&mpg also be manifested by a
dlsturbaW{rf @f‘é QVQWE)QF{&O@%] epéognl ?I Vrg gf ggﬂeu%?fn*ng bfstracting). The

descri bed herein

present Heebi€ibhOR @irectQD b td WeethddN oF | tedAIBAUS QEbjetU B fféE@N trom a cognitive
i npai rment of social and/or occupational functioning
impairmghi eh aceagnitincedisender wihetein lec abgiilivy impaiamentnai voghitive disorder is

mamfeste?l by one or more of the cognitive deficits described herein.

[0005] Cognitive impairment or reduction of cognitive function causes significant impairment of
social and/or occupational functioning which can interfere with the ability of an individual to
perform activities of daily living and greatly impact the autonomy and quality of life of the

individual.

[0006] Consequently, there is a need for therapies to treat cognitive disorders and cognitive
impairments. The indolone compounds of the present invention have now been found to show
potent effects in models of cognitive impairment, thereby filling this void in the current ;v,tate of
the art. Applicants further note that the indolone compounds described herein have been

previously characterized as GALR3 receptor antagonists (see WO 02/060392), thereby



performactivities of daily living and greatly inpact
the autonony and quality of life of the individual.
w{ B@0/yo3epnsequently, there is a need for ther BOT/@S2006046826

treat cognitive disorders and cognitive inpairnents.

The i ndol one conpounds of the present invention have

now been found to show potent effects in nodels of

coghitive inpairnent, thereby filling this void in the

current state of the art. Applicants further note

that the indol one conpounds descri bed herein have been

previously characterized as GALR3 receptor antagonists

'supportulg:%_ﬂ]_ﬁ 2183 Rt GANRIEERYeptar M&%ﬂ\@&é @3 2useful to treat cognitive
/ US2006/ 046826 supporting the broader theory that
disorder§SALR3 recept or antagoni sts may be useful to treat

cognitive disorders. SUMVARY OF THE | NVENTI ON [ 00071

The present invention provides a nmethod of treating a

subj ect suffering froma cognitive inpairment which

conprises adm nistering to the subject an anount of

conpound effective to treat the subject's cognitive

i mpai rment, wherein the conmpound has the structure: B

YN Y2 O Y 3 SUMMARY OF THE INVENTION

[0007] The present invention provides a method of treating a subject suffering from a cognitive
impairment.which comprises administering to the subject an amount of compound effective to

treat the subject’s cognitive impairment, wherein the compound has the structure:




Y4 3 WD 2007/ 070362 PCT/ US2006/ 046826 [0008] wherein
each of Y1, Y2, Y3, and Y4 is independently -H;
wae@ teoaiogiss2 chai ned or branched Cl- C7 al kyl, PCT/US2006/046826
nonof | uor oal kyl or pol yfluoroal kyl; straight chai ned
or branched C2-C7 al kenyl or al kynyl; C3-C7
cycl oal kyl, or C5-C7 cycl oal kenyl; -F, -d, -Br, or
-1; -NO2; -N3; -CN;, -OR4, -SR4, -0OCOR4, -CORM4,
-NCOR4, -N(R4)2, -CON(R4)2, or -COOR4; aryl or
heteroaryl; or any two of Y1, Y2, Y3 and Y4 present
on adj acent carbon atons can constitute a
[0008] windrbiyil cacie df ¥XyYgrvypnd Y.A0 iepuiiendy nHe stedightdctasned or branched C-
i ndependently -H straight chained or branched Cl-C7
C; alkyh|rkgnofluoneaikyll Qnop@brﬂuyroaékylpetrgaghmlna@mdwr brmorhadghzt -C; alkenyl or

chained _ or. branched C2-C7 al kenyl_or al k n
alkynyl; dpefneydsalkylcer @?%f&‘F'@éP‘I@%M‘y rFyQﬂ,y Brr - Ko R -Ns; e\ -oRs, SR,

-ocor L EHHCI LN A RS, S AR St G AT o any o o

Y1, Yz, \%X&( @1 pre@mta;rkydja&m Bﬁ’b@ﬁ %&a{zg &%o%itaté%ne%{i@ géo Rif group;

erein 121 wherein
are each [ ndependent I y H strai ght chai ned or
[0009] velneagiah eath:R4C7s ah&c;ﬂendentl:jl ~H‘r {teaipht Bdained CR2B&inkhed C;-C; alkyl,
-d, -Br NC2, or -
monoﬂuoroalkyl or polyﬂuoroalkyl stralght chamed or branched C,-C; alkenyl or alkynyl; Cs-

C7 cycloalkyl; Cs-C; cycloalkenyl, aryl or aryl(Cl—CG)alkyl;

[0010] wherein A is A’, straight chained or branched C;-C; alkyl, aryl, heteroaryl, aryl(Cy-
Ce)alkyl or heteroaryl(C,-Cg)alkyl; '

[0011] wherein A’ is

\/(U\Rs R ]

[0012] wherein R and R; are each independently -H, straight chained or branched C;-C; alkyl, -
Ry

\E\A ' Per (CH )z e
™a CR,R,

F, -Cl, -Br, -1, -NO,, or ~CN;;

[0013] wherein R is -H, straight chained or branched C;-Cy alkyl, -F, -Cl, -Br, -1, -NO,, ~CN, -
ORg, aryl or heteroaryl;



[0013] wherein R3 is -H, straight chained or branched
Ci1-C7 alkyl, -F, -d, -Br, -1, -N&®2, -CN, - OR6, aryl
worohieresparyl ; 4 WD 2007/ 070362 PCT/ US2006/ 04B8R6S2006/046826
[0014] wherein R5 is straight chained or branched C
-C7 alkyl, -N(R4)2, -OR6 or aryl; [0015] wherein R6
is straight chained or branched Cl-C7 al kyl or ary];
[0016] wherein B is aryl, or heteroaryl; provided
however, if Bis aryl or heteroaryl the carbon atom
or carbon atonms ortho to the nitrogen atom of the
i mne bond may only be substituted with one or nore
[0014] V\Q{erélﬁgls 19|5er &haindd, or branchell C,=@f alkﬁler('IQM, ORAN¥E aryl;
or oxy; [0017] wherein each nis
[ ndependently an integer from1l to 4 inclusive; [0018]
[0015] witvesieiRy it kizaighingimined drdranghgd &€17C1 alkyleoriasdirer, a pure
E imne isonmer, or a mxture of Z and E irrine

00161 RSB hO8 e R TR Yob b e SRR b e caron
atom or Ei%gg ta{oQ\Qs Jdo H)ethgﬂlﬂg) %ﬁ%t&rﬁ di'thét ﬂl@f)ogﬁ nrlzgeonlg be substituted with

cognitive I npalrmen or COgnI I've di sorder

I 51,101,200 7 1020363 BET /cHiS2 00 B1c4HS826
one 9rn%?e?65£t1{§gg%gfp |g'1\| OF THE FI wﬁg\g [%Ogr]ewélzgure :

Effects of Conpound 2 on contextual nenory in mce. 5
[0017] wigréig, ea¢i®niginkgperaiedtigen imfege fodm doaponolisive;
significantly faC| I itated freezing to context. 24

100181 55853 it g S chiep OB RS PRLT ApFP EORIGF Fp e § mixture of Z

aﬂdEIB{IQQ?s%l'n .ore 2: Effects of Conpound 2 on
cont ext uél -menory in mce. A single dose of 1 ny/kg

or 30 ng/ kg of Conmpound 2 significantly enhanced 24 hr
[0019] ckaihaxhicdutioEipasceprabld sait.thereof.

[0020] The indolone compounds of the present invention may be utilized to treat any of the

cognitive impairments and/or cognitive disorders described herein.



Al'l dosages of vehicle and Conpound 2 were

adm ni stered orally. [0023] Figure 3. Effects of
w@eopomwsd2 2 on contextual nmenory in mce. |njertT/ORMN0046826

1 mg/kg and 5 ng/ kg of Conmpound 2 twenty (20) m nutes

before training ameliorated | ong-term menory deficit

in C57BL/6 mce. Al . dosages of vehicle and Conpound

2 were admnistered intraperitonially (i.p.).

DETAI LED DESCRI PTI ON OF THE | NVENTI ON [ 0024] The

present invention provides a nethod of treating a

subj ect suffering froma cognitive inpairnment which

conpri ses adBREIEBDESGRIPTIONO ECFIGURES UNt Of

conpound effective to treat the subject's cognitive

i.mpai r ment vvherel n the conpound has the structure:

[0021] Kguren]: teptscot Gomprupd 2vap @%@@Wﬁ@?@s@mm«s 5 mg/kg, 10 mg/kg

and 30 gl 2 CORMALRA o Oty SEFUTRRE Taedinealy spitext 24 hours afer
training. bf‘\"l’i % sOCJtI' Fclé‘gt]tﬁr’ g?gﬁ?ﬁﬁﬁ]g I‘&%gg Q!hlﬁ xgsr,tg{]egﬁnga@‘{twally i.p.)-

aI kenyl or aI kynyl ; C3-C7 cycl oal kyI or C5-C7
[0022] RigwdeaZ| Kffogtk ;of- (E'omp@nd 2 B, comtexthgl- rh%ory M3inie€.N:A single dose of 1

-OR4, - SK4,
mg/kg or 30 mg/kg of Compound 2 significantly enhanced 24 hr contextual memory in mice.

All dosages of vehicle and Compound 2 were administered orally.

[0023] Figure 3. Effects of Compound 2 on contextual memory in mice. Injections of 1 mg/kg
and 5 mg/kg of Compound 2 twenty (20) minutes before training ameliorated long-term memory
deficit in C57BL/6 mice. All. dosages of vehicle and Compound 2 were administered

intraperitonially (i.p.).

DETAILED DESCRIPTION OF THE INVENTION -

[0024] The present invention provides a method of treating a subject suffering from a cognitive
impairment which comprises administering to the subject an amount of compound effective to

treat the subject’s cognitive impairment wherein the compound has the structure:




-OCOR4, -COR4, -NCOR4, -N(R4)2-, -CON(R4)2, or -COOR4;
aryl or beteroaryl; or any two of Y1, Y2, Y3 and Y4
w@e@senizenpn adj acent carbon atonms can consti t UPET/@S2006/046826
nmet hyl enedi oxy group; [0026] wherein each R4 is
i ndependently -H straight chained or branched C -C7
al kyl, nonof | uoroal kyl or pol yfluoroal kyl; straight
chai ned or branched C2-C7 al kenyl or al kynyl; C3- C7
cycl oal kyl, C5-C7 cycl oal kenyl, aryl or
aryl (Cl1- C6) al kyl ; [0027] wherein Ais A, straight
chai ned or branched Cl-C7 al kyl, aryl, heteroaryl,
[0025] vatiertiaGheh GB)al Wy YQrantiat s m@wﬂdeﬁtlsc -B@)sﬁhllght che{u&QlZc&]branched Ci-
wherein A is 0O 0. nREnl In R or (CH) n R4 n
C; alkylcmmfuwmmﬂbm‘ pah3bRredRylUS20eBY olgiBeb or [togmged C-C; alkenyl or

rein RL and R2 are each |ndependently H, _straight
alkynyl; &agh@(fl‘bq’u(blﬁ ah Eer coglogtkenylk g, -Cl, -Br, ool -N@p; -Naj-CN; -OR4, -SRs,

-ocorq, PR CIneO,, LAER kg}%&‘?@z, b?)(’g:{ﬁt rf" 9%&@?' ”Sldany two of

Y1, Yo, Y% (RPy ﬁgfééle.npén g@tél?err% @5%5% {(?Ql%i;alé é@g ﬁ'té‘a B@tﬁaﬁe)mze,dloxy group;

rai chal ne ranc
- OR6 or aryl;. [0032] wherein R6 is stralght chai ned
[0026] witierbihaeadte RLEs Ghdepdugentty -8l ytraight chained or branched C;-C; alkyl,

mdnoﬂuoroalkyl or polyfluoroalkyl; straight chained or branched C,-C; alkeny! or alkynyl; Cs-
C; cycloalkyl, Cs-C; cycloalkenyl, aryl or aryl(C;-Cg)alkyl;

[0027] wherein A is A’, straight chained or branched C;-C; alkyl, aryl, heteroary_l, aryl(C,-
Ce)alkyl or heteroaryl(C,-Cg)alkyl;

[0028] wherein A’ is

\Hj\ ; |
n
n Rs l

; or ——(CH,)%

n CR,R,



[0033] wherein Bis aryl, or heteroaryl; provided
however, if B is aryl or heteroaryl the carbon atom
worocarisen atons ortho to the nitrogen at om of PeT®S2006/046826
i mne bond may only be substituted with one or nore
of the followng: -H F, -d, -Br, -1, -CN, nethyl,
et hyl or nethoxy; [00341 wherein each nis
i ndependently an integer from1 to 4 inclusive; [0035]
wherein the conmpound is a pure Z imne isoner, a pure
Eimne isoner, or a mxture of Z and E im ne
i soners; [00361 or a pharmaceutically acceptable salt
[0029] witResis of,. and8RVide 206N iriiepefinRCH , JG2H6 cD4i6ER 6r bEMEKAd O)-C; alkyl, -
the present invention, the term "strai ght chained or
F, -Cl, -Bx;, aheN6d, @-=@Y; al kyl " refers to a saturated
hydr ocar bon noi ety having fromone to seven carbon

ouson P2 5 SERTBA 5 B e R0 P -er 1, v, -

2-propyl, 1-butyl, 2- butyl, '
my%opﬁ§E%4-g propyl and 2- methyl -1-propyl. The term

"C2-C7 alkenyl" refers to a nono- unsaturated

[0031] Whetléin ®arib etaighi ¢Hayhddaoti rghche® 0, IOvaikyl, SGEEN,, CEOTOBr aryl;
: atons i ncl usi ve. Exanples of such substituents
ude, but are not limted to, etheny

[0032] Vﬁrees?}anseﬁ straight chejnggd qr-bspnched (C1- Cﬁyreébylzn vl | -yl ,

but - 3-en-2-yl and hept-2-en-1-yl. The term " C3- C7
{0033} e@llﬁ)i% is 5:3/ \,eorrShetteng‘r#[l ﬁog(&gﬁ %gafevgfo teﬁyls g?\i or}gneterggilyl the carbon

en con fa i ni ng

atom or 62H8R Brotd Heh 0 thB nftr Chtoml:e?f%@hﬁfne ®ond lﬁ?{y only be substituted with
substituents include, but are not limted tog,

one or mor®pf thefoNdwingt df;-2F,)-0Y, -Br p& HCN, -mathyl, ethyl or methoxy;

4 4 di met hyl pent - 2-ynyl, 5-nmet hyl hex-3-yn-2-yl and

-3-ynyl . [00381 As used in the present invention,

[0034] Wh?éelﬂéﬁ?h 1 ds/iodspendgntly pp dntgers dram 1 ¢y 4dpelusiarky |

noi eti es which nmay be substituted with one or nore of
[0035] \%herﬁgﬁﬂé%gc\g&g%?dg? 2 )ﬂ'ur : tlfnérl%l\kn {)r%teﬁg: 1%_1'%% Eol(rr:rﬁal? gsﬁ)g e?'trjor a mixture of Z
and E infine fsérd®e0f | Uor oal kyl , stralght chai ned or branched

Cl- C7 pol'yfluoroal kyl, straight chained or branched.

C2- C7 al kenyl , stralght
[0036] or a pharmaceutically acceptable salt thereof.



chai ned or branched C2-C7 al kynyl, C3-C7 cycl oal kyl,
C3- C7 nonof | uorocycl oal kyl, C3-C7
w@odogilhasezr ocycl oal kyl , C5-C7 ecycl oal kenyl, - Ne&)82006/046826
-OR4, -COR4, -NCOR4, -CO2R4, - CON(R4)2 or (CH2)n
O (CH2)n, -CH3, wherein each in is independently an
integer fromO to 2 inclusive. [00391 As used in the

present invention, the term "cycl oal kenyl" includes
Cs-C7 cycl oal kenyl noieties which may be substituted
with one or nore of the following: -F, -d, -Br, -1,

-N®2, - CN, straight chai ned or branched Cl-C7 aI kyl ,
[0037] Iatthaipgédent haientidn,othe heran Chedeitlch@ihed arahhdedady-&y b.].ky ” refers to a
strai ght chained or branched O -C7 pol yfl uoroal kyl ,
saturated thygr@arbq;hmomu havingfrem sinedo GRvay carbke rapdms gmcrlm1g¢1t Examples of
i ned  or. branched C2- C7 al kynyl, C3-C7 cycl oal kyl
such sul@yattepts preTa i ‘f’lhﬁt(%ej'/ BPmeitﬁﬁ to,@%@yl ethyl, l-gropyl 2~gropyl 1-butyl, 2-

butyl, 23%5%“—5%{%%‘1 n%i)lcéftﬂ%lcq Cﬁéﬁsyc&gggiﬁyé C iﬁ 4r)y% refers to a mono-

unsam&%}&o@a&%ﬁé%vmfgﬁéﬁ' t(iroec@“sgvéﬁcdrﬁoﬁ %ﬁ&qﬂgﬁgﬂey Examples of
Integer fromO to 2 inclusive. 9 WO 2007/070362

such sumfﬁm&ﬁkﬁﬁwﬁﬁfﬁrd A8 AiGhited td, keehepiyk 390p-1ieAveyl] prsp-1-édie-yl, prop-2-

term"heteroaryl"” is used to include five and six
en-l-yl, rbelh-@eﬁrrea—yl Lmlsla Qnt@t@dl-vl nddettierm ‘HesyCroelkyayly mieasdp a hydrocarbon
xyge sul fur, ni trogen atons. Exanpl es of

moiety zé\fnég |t 5? &2, ﬁqullrférweato%tang (CONIERINE (ORE tcé)a:;opocarbon triple bond.
Examplgé"{)f‘gtyélﬁ Lfbt;hm s’ lnFlYlfié Oblxla’re gxf‘ ﬁﬁut\éd tot!ﬂrlog O)(rgyl prop-2-ynyl, pent-2-

I soxazo sot

ynyl, 4 Mﬁﬂb@;ﬁieylk-z }tdséizsnh.\éthym&ﬁ%@zg)i Md hepyBLh.

pyridazinyl, pyrimdinyl, pyrazinyl, and triazinyl.

[0041] In addltlon t he term"heteroaryl " is used to
[0038] Ascisgdeinf tise présenty dhventipin giesmﬂsyctlhaikyﬁaymlmm @i, cycloalkyl

. . one_or nore heteroatons such as ?Q;yg sul fur _and
mowtle%m%’gm#y bexabstimtedowith 9o of reerercsah ol wmgs FncNQue-CN, straight
but, ar o dto |ndoI|Z|

chained. i Ol?r g}e;al {’,‘pkjgg:l‘lﬁyi{ %tﬁa%ﬂt d@éﬁ}je’?c&e?d@oﬁh g}ﬁﬂoﬂuoroalkyl straight
chalned'&%iﬁ)éh\éld'cxbép ﬁbf?ﬂqgﬁﬁll&s}l, stﬂ%ﬂt Q:Yllameg op %935%%18!1. >62LC7 alkenyl, straight
chained or branched C;-C; alkynyl, C;-C; cycloalkyl, C3;-C; monofluorocycloalkyl, C3-C%
polyfluorocycloalkyl, Cs-C; ccycloalkenyl, -N(R4)2, -OR4, -CORy, -NCORj;, -CO.R4, —
CON(R4)2 or (CH3),-O-(CHz),-CHj, wherein each m is independently an integer from 0 to 2

inclusive.

[0039] As used in the present invention, the term “cycloalkenyl” includes Cs-C; cycloalkenyl
moieties which may be substituted with one or more of the following: -F, -Cl, -Br, -I, -NO,, -
CN, straight chained or branched C;-C; alkyl, straight chained or branched C;-C,
monofluoroalkyl, straight chained or branched C;-C; polyfluoroalkyl, straight chained or
branched C,-C; alkenyl, .straight chained or branched C,-C; alkynyl, Cs;-C; cycloalkyl, C3-C;
monofluorocycloalkyl, C3-Cy polyfluorocycloalkyl, Cs-C; cycloalkenyl, -N(R4)2, -OR4, -CORy, -
NCORy, -CO;R4, ~CON(Ry); or (CH,),-O-(CH,),-CHj3, wherein each m is independently an

integer from O to 2 inclusive.



benzi soxazol yl, benzo[Db]thi azol yl,
i m dazo[ 2, 1-b] thiazol yl, cinnolinyl, quinazolinyl,
waorimox@k: nyl , 1, 8-napht hyridi nyl, pteridinyl, PCT/US2006/046826
qui nol i nyl, isoquinolinyl, phthalimdyl and 2,1, 3-
benzot hi azolyl . [0042] The term "heteroaryl "-al so
i ncl udes those chem cal noieties recited above which
may be substituted with one or nore of the foll ow ng:
-F, -d, -Br, -1, -N02, -CN, straight chained or
branched Cl-C7 al kyl, straight chained or branched
Cl- C7 nonofluoroalkyl strai ght chained or Dbranched
[0040] mﬂ@mrpsﬂnym\cmlgm thp|terns { h%tfsrgﬁrylctﬁamédo GHCIB{d%\iﬁé’ﬁ @ad six membered
Cc2-C7 alken : str%ﬂgrt chai ned or

unsaturgfeg gings YIESTL T P DEg e L PRy Examples of

.heteroa%ﬁli%cﬁl)l 1ncé§|2u8r o?q K¥dg to C¥1‘fi' 18%\'?%%?5/1 oxazolyl thiazolyl,
imidazdift i Zdyr aﬁ%l?p'?s)oxazo‘l sot’Mb%l%‘iﬁ nofc‘@(ﬁ dl'y Striaﬂgﬁfﬁ’eﬁﬁﬁdﬁhid’lyl pyridyl,

an'integef fromO 2 1 nclusive. [0043 The term
pyridazii@tBiraidyyl, Iﬁjdﬁhh’@f ahd @iazited. t he N-oxides of those

chem cal noieties recited above which include at

| east one nitrogen atom [0044] In the present
[0041] ihnaémtlp@ fihe Fremy epgrogry] is used %Eﬁwdeofﬂsqsiabﬁvﬂw ting gygstems that may

rm'"ar i ncl ude hen d whi
containg £56' 55 Y056 LPETTATOTH: Gn¢T0PoTor e Sha T TowEgmples of such
b I gt 0] f00i
ol ol iRfugs, o N a@iee) oL, ighol el Dlagoi, isondos
benzo[lgﬁ:uﬁ;ylrm Rhre[0]@RIphEhyl, Stddakght, duizieidagslylr aiehigtl benzoxazolyl,
1- C7 pol yfl uoroal kyl, straight chained or branched

benziso82zdlyl, al Mngzbl;b]@mazabght whidaandd, 1 hlthiezalghed c@moliiyl,  quinazolinyl,

al k |, C3-C7. cycloal k C3-C7 10 WD, 2007/070362
quinox iyl bBRABPUBEIHEY mﬁ%ﬁlrmhoﬂwaykmapwvmoéz@ymhthahmldyl and 2,1,3-

quoroc cIoaIk |, C5-C7 cycloal kenyl, -N(R4) 2,
benz"‘lpﬁg{ - SR4, e OC(PZ, - COR4, -KIC(R4, - c%zm, (C(])\I( R4) 2
or (CH2)"-O(CH2) m CH3, wherein each mis
[0042] "I‘E@Q&%ﬂ dRALIAAN al OLiBABHes thOEB thelifica rhoielivSicéRed hBOAShich may be
he present invention also provides a nmethod of
substmlté(e alithngneaos thjre of tisaifdlioming £F,0181a-Br, -1, -NO;,, -CN, straight chained or

branched C;-C; alkyl, straight chained or branched C,-C; monofluoroalkyl, straight chained or
branched C;-C7 polyfluoroalkyl, straight chained or branched C,-C7 alkenyl, straight chained or
branched . C:-C5 alkynyl,' Cs;-C; cycloalkyl, C3-C; monofluorocycloalkyl, C;-Cy
polyfluorocycloalkyl, Cs-Cy cycloalkenyl, -N(Ry4)2, -OR4, -COR4, -NCOR4, -COzR4, —CON(R4)2

or (CH;),-0-(CH;),-CHj3, wherein each m is independently an integer from O to 2 inclusive.

[0043] The term “heteroaryl” further includes the N-oxides of those chemical moieties recited

above which include at least one nitrogen atom.

[0044] In the present invention the term “aryl” is phenyl or naphthyl. The term “aryl” also
includes phenyl and naphthyl which may be substituted with one or more of the following: -F, -
Cl, -Br, -1, -NOy, -CN, straight chained or branched C;-C; alkyl, straight chained or branched
C;-C7 monofluoroalkyl, straight chained or branched C,-C; polyfluoroalkyl, straight chained or
branched C,-C; alkenyl, straight chained or branched C,-C; alkynyl, C3-C; C);clbalkyl, C3—C7.
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cognitive inpairnment which conprom ses adm ni stering
to the subject an anount of conpound effective to
wo e@ai7adee subj ect's cognitive inpairnment, whePel/NS1006€046826

conmpound has.the structure: R2Z4 R24 R4 N O N R25

[ 0046] wherein each R24 is independently one or nore

of the followng: H F, d, Br, T, CF3 or OCHS;

10047] wherein R25 is nethyl, ethyl, allyl or phenyl

and the phenyl is optionally substituted with a F,

a, Br, CF3, or OR4i and 11 WD 2007/070362

PCT/ US2006/ 046826 [0048] wherein each R4 is
monoﬂudmkqmmﬂesﬂx Cy-Crolgiliicrogidlodl kAl B OEydisARGHA0- N‘img? -OR4, -8Ry, -

al kyl ,  nmonof | uor oal kyl - or polyfluoroalkyl st rai ght
OCOR«¢ Qié@l -BICORancGORC2-CINRReny KCHn)na(DK@H;z)m -CEB; whirein each m is

mdepeng%/l}}ly( 03 }%@f’é%cg Téeﬁ‘g]?;}l}%n%”he ?r[e%ogg descri bed

herei n, the conpound contains an i m ne bond, which can

[0045] ’P%gfgskﬁtl rﬁ(/egﬁ&? a?sozp nﬁssa{ Efgegﬁ’&cp g 'tg:lé{lgg ogu}?jlecr;]t gt&%ering from a

nent o e met escri
cogrnt1vbhﬁlpﬁﬁﬁ%ﬁt1%1dl§c<ﬁnﬁ%hﬁs% AdRiRRLHRB the kibje&€an amount of compound
enbodi nent of any of the methods descri bed her ei n,
effective hretread thposubjledt’s cagpitive ilpaininest, nderdn thel dongpvaind has .the structure:
enbodi nent of any of the nethods descri bed herein,
the conpound is a mxture of Z and E i mne isoners.

R24
Raq
R24
N L]
O
\
1{25

[0046] wherein each Ry is independently one or more of the following: H, F, Cl, Br, I, CF; or
OCHs;

[0047] wherein Rys is methyl, ethyl, allyl or phenyl and the phenyl is optionally substituted with
aF, Cl, Br, CF3, or ORy; and

11



[0050] In the nethods described herein, the conpound
may contain an al kene bond, which can potentially
whase/020382 or E st ereoconfiguration. For exanpl BCTAURB06/046826

conmpound may contain a group Y2 attached to the
5-position- of .an indolone ring system where Y2 is
but-2-en-l-yl. Such a butenyl group can potentially
have a Z or E stereoconfiguration. In one enbodi nent
of any of the nethods described herein, the conmpound
is a pure Z al kene isoner. In one enbodi ment of any

he net hods, descri bed herein, the conpound is

[0048] wbpr@nE efcheRe istdependentlyndl; strpight rebatneds orarhramheflhéh-cv alkyl,
monoﬂlz)rag]%d xq g%l&bhgﬁﬁ%g{g’ Lo %gg 8%%{# hﬁé{.ﬁo@ﬁ(enﬁ or alkynyl; Cs-

Cr oyeldHIRGh L3 REloShland @paEW@gcﬁ?‘;“g Tty Such ol el es

may include, but are not limted to, quadrivalent

[0049] DhitliémetBddsMBesefibéd M@rein,s ttRMBompdihd’ esithingt £ ithieabd®d) which can
giving rise to perpendicul ar dissymmetric planes. In

potentladkyehevmgdz nenE géreasnnigfurathm. ndn hogsenibsdindpe dfhenepfi the methods
conpound is enantionerically or
desmbfeﬂ ggﬁe@r etaﬁépmaw@/ %arl%‘m niTBie 180mefdi HeRte GMbegiment of any of the

method Hgs trxlj%teg %greng% é: crx') § dels Ié’? e 1m1né: f you nﬂ'bonel ?{ng?]cgment of any of ‘

enantionerical ast rca

the metﬁ&@o&iéseﬁﬁ‘éd l‘i@crelﬁnﬁheQ:fon{ﬂ?ﬁnd ief hRder 662 bh®8dnlIRE Rbthers.

the compound is a m xture of enantioners. In one
enbodi nent of any of the nethods descri bed herein,

[0050] Irhthecmnthods descsibed iereinyrtbe obmpbasd srayawatan ah Gl Homd, which can
one enbodi ment, the conmpound is adm nistered orally.

potentiajly ygwez08 pr @7@9@2@@@9@% T oszarele, [ﬂllﬁ)S(B]lP?lﬁldoWéy contain a group
Y, atta(glrg% to Hx%n&pomgon‘o A rc]iololgl%srlrtlgh gysﬁftn;lu%v %{'eeYz 1S }I}{Jt£ -en-l-yl. Such a

butenyl group can potentially have a Z or E stereoconfiguration. In one embodiment of any of
the methods described herein, the compound is a pure Z alkene isomer. In one embodiment of
any of the methods described herein, the compound is a pure E alkene isomer. In one
embodiment of any of the methods described herein, the compound is a mixture of Z and E

alkene isomers.

[0051] In the methods described herein, the compound may contain one or more moieties that
ére capable of chirality. Such moieties may include, but are not limited to, quadrivalent chiral
atoms or ring systems with restricted rotation giving rise to perpendicular dissymmetric planes.
In one embodiment of any of the methods described herein, the compound is enantiomerically or
diastercomerically pure. In one embodiment of any of the methods described herein, the
compound is enantiomerically and diastereomerically pure. In one embodiment of any of the
methods described herein, the compound is a mixture of enantiomers. In one embodiment of

any of the methods described herein, the compound is a mixture of diastereomers.

[0052] In one embodiment, the compound is administered orally.

12



Yz Y 3 A Y4 [0054] wherein each of YlI, Y2, Y3, and Y4

is independently -H straight chained or branched Cl -
wa@7Zo0alokossy -CF3, -F, -d, -Br, -1, -OR4, - N RAPCT/USL006/046826

-CON(R4) 2; [0055] wherein each R4 is independently -H,

strai ght chained or branched C -C7 al kyl, -CF3, or

phenyl ; [0056] wherein Ais A, straight chained or

branched Cl -C7 al kyl, aryl, heteroaryl, aryl (C -

C6) al kyl or heteroaryl (Cl-C6)al kyl; and [0057] wherein

A is Rl n CR2R3 [0058] In one enbodinent, Bis

eteror | n_anot her bodinent, Bis aryl. 13 WO
[0053] e WC@W&E’%@% 3[“0‘6@9]’3 In one

enbodl ment, B is phenyl and the phenyl is optionally
substituted with one or nore of the followng: -H F,
-, -Br, -CF3, straight chai nedgor branched Cl-C7

al kyl, -N(R4)2, -OR4, - 4, -CO2R4, or
-CON(R4)2. [0060] In ore enbodlgé Ais aryl. In

[ [ ryI [0061] In one
enbodi ment, the, is seffected fromthe group
consisting of- F

[0054] wherein each of Y, Y,, Y3, and Y} is independently -H; straight chained or branched C;-
C; alkyl, -CFs3, -F, -Cl, -Br, -I, -OR4, -N(Ry)z, or -CON(R.);

[0055] wherein each Ry is independently -H; straight chained or branched C;-C; alkyl, -CF3, or

phenyl;

[0056] wherein A is A’, straight chained or branched C;-C; alkyl, aryl, heteroaryl, aryl(C;-
Cs)alkyl or heteroaryl(C,-Cg)alkyl; and

[0057] wherein A’ is

Ry

\Mn/l\c&m

[0058] In one embodiment, B is heteroaryl. In another embodiment, B is aryl.

13



ad C~0OFO Nand ~S\ G N'"\ O S[0062] In one

enbodi nent, the conpound is selected fromthe group
we@oeogiozissng of. N O/ | 14 WO 2007/ 070362 PCT/US2006/046826

PCT/ US2006/ 046826 FF FNNO LI INO--~FF %N

O 15

[0059] In one embodiment, B is phenyl and the phenyl is optionally substituted with one or
more of the following: -H, —F, -Cl, -Br, -CF3, straight chained or branched C,-C7 alkyl, -N(R4)a,
—OR4, -CORy, -NCORy, -CO3R4, or —CON(R4):.

[0060] In one embodiment, A is aryl. In another embodiment, A is heteroaryl.

[0061] In one embodimént, the compound is selected from the group consisting of:

@ m ;  and

[0062] In one embodiment, the compound is selected from the group consisting of:
N
N O

14



WD 2007/ 070362 PCT/ US2006/ 046826 % ~C N O / | FF
F NIuN OHd Oand N 16 WO 2007/070362

wEON 083606/ 046826 C N C 6 [0063] In one PCT/US2006/046826
enmbodinent, Ais A and A is R CR2R3 [0064] In one
enbodi nent, the conpound is: C or NO

15



ad d ¢ NO:7 N O 17 W 2007/070362 PCT/ US2006/ 046826
[ 0065] In one enbodinment, Ais aryl. In another

wendoarosent, B is aryl. [0066] In one enbodi mEPCT/USRMIEG 046826

het eroaryl (Cl-C6) al kyl. [0067] In one enbodi nent, the
compound is: CI / C M cCo. ON-=CN [0068] The

i nvention provides a nethod of treating a subject
suffering froma cognitive inpairnent which conprises
adm nistering. to the subject an anount of any of the
conmpounds described herein effective to treat the
subject's cognitive inpairnent. [0069] As previously
di scussed, cognitive disorders are abnornalities of

t hi nking and menory th : associ ated with
tenporary or pefmaf rail gicti on. The cl ai nmed
invention is d to nettods of treating

cognitive disoraders ognitive inpairnments which
conprises admnister)ng therapeutically effective

anmounts of the ind conmpounds descri bed herein.
[ 0070] Exanpl es of di sorders or conditions that
fall within the sco f the present
F, F
F
N
gt
N o
OH

N o)
Qﬁ‘,@ ; and
. (0]
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i nvention include, but are not limted to,
age- associ ated nenory inpairnment (AAM); mild

W@ ogyiorizeée i npai rnment (MCl), delirium (aka acuPeT/US2006/046826
confusional state); denmentia (sonetines further
classified as Al zheinmer's or non-Al zheiner's type
denentia); Al zheiner's disease; Parkinson's disease;
Hunti ngton's di sease (aka chorea); nental retardation
(e.g., Rubenstein- Taybi and Downs Syndrone);
cerebrovascul ar di sease (e.g., vascul ar denenti a,
post-cardiac 18 WD 2007/ 070362 PCT/ US2006/ 046826
surgery); affective disorders; pgychotic disorders;
auti sm (aka Kanner's Syndrope)/ neurotic disorders;
attention deficit dlsorﬁ: : subdural henmat ong;
nor mal - pressur g als brain tunor; head
traunma (postcofmg der) and brain traum
(see DSM IV, APA Fhe m&lIn synpt ons of
cognitive disorders 4 iti [ [
problens wth ne

) orientation, |anguage,
i nformati on procesy and the ability to focus and
sustain attention Ok7a task. Accordingly, any
di sease, disorder or condition which synptons include
probl ens associated with nenory, orientation,
Ianguage i nformati on processing and/or the ability

cus and_sustain att _%Lon on a task may be, treated

[0063] B&/O’%f‘d‘?ﬁlh?@f‘@m Lk Sa‘g p¥utically effective anount
of the indol one conpounds descri bed herein. [0071] In
one enbodi nent of the present invention, the cognitive
impairment is associated with a psychiatric disorder,
a psychotic disorder, neur ol ogi cal di sorder or a
neurotic disorder. In speci fic enbodi nent, the
psychotic disorder is hi zophrenia. In a further
enbodi nent, the H,®pai rment is associated
with a disorder of the central nervous system In yet
anot her enbodi nent, the disorder of the centra
nervous systemis age-associ ated nenory i nmpairnent,
mld cognitive inpairnent, Al zheiner's disease or

[0064] PR bké BE®BdEN4itS dRs@mpbned pr:esent i nvention al so
covers nethods of treating cognitive inpairments
wherein the cognitive inpairnent is

Ccl
N
et
; or
O
N c1
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associated with head trauma, brain trauma or
cerebrovascul ar disease. In a specific enbodi nent,
wo b@7moe03ebr ovascul ar di sease i s vascul ar denenPCBUSHI0€046826

present invention also covers nethods of treating.
cognitive inpairnents wherein the cognitive inpairnment
is associated with an affective disorder. Synthesis
of Chem cal Conpounds [0072] The foll ow ng description
illustrates nmethods that may be used to synthesize the
i ndol one conpounds of this invention. General Methods
19 WD 2007/ 070362 PCT/ US2006/ 046826 [0073] All

[0065] Fearst ¢robadiment Aves frpl niedinothde embnditnent B &g ot pher e and
the reagents; neat or in appropriate solvents, were

: ransferred to the reacti el via syringe and
[0066] ?f?‘ﬁﬁrﬁg?‘gE’t‘?ﬁFuné%heter W&VFS{?@}S{ vents were purchased
fromthe Al drich Chem cal Conpany and used as
[ : descri bed bel ow were naned
ID067]Eggﬁ%&ﬁﬁ%hg%gﬁ&gﬁg&%yggﬁgﬁﬁ(version .4.01, Advanced
Chem stry Devel opnent Inc., Toronto, Ontario, MH2L3,
Canada). The "H NVR and 13C HMR spectra were recorded
at either 300 MHz (GEQE Plus)/or 400 MHz (Broker
Avarice) in CDCl3 as solvquiéﬁdctetranethylsiIane as
the internal standard un/§é therwi se noted.
Chemi cal shifts (6 axeexpressed in ppm coupling
constants (J) are e ged’in Hz, and splitting
patterns are described as follows: s = singlet; d =
doublet; t = triplet;-Q/~= quartet; quintet; sextet;.
septet; br = broad, \ nmutiplet; dd = doubl et of
doubl ets; dt = doubl &ty triplets.' El enental
anal yses were perforned by Robertson Mcrolit
Laboratories, Inc. Unless indicated otherw se, nass
spectra. were obtained using el ectrospray ionization
(ESI, Mcromass Platformll) and M{} is reported. .
[0068] e ninveytéen @revides cgmetind EfLIRatingas wligct eyifsuingoffom a cognitive
' | ass

impain%ent which comprises administering to the subject an amount of any of the compounds

described herein effective to treat the subject’s cognitive impairment.

[0069] As previously discussed, cognitive disorders are abnormalities of thinking and memory
that are associated with temporary or permanent brain dysfunction. The claimed invention is
directed to methods of treating cognitive disorders and cognitive impairments which comprises

administering therapeutically effective amounts of the indolone compounds described herein.

[0070] Examples of CNS disorders or conditions that fall within the scope of the present
invention inciude, but are not limited to, age-associated memory impairment (AAMI); mild -
cognitive impairment (MCI), delirium (aka acute confusional state); dementia (sometimes
further classified as Alzheimer’s or non-Alzheimer’s type dementia); Alzheimer’s disease;
~ Parkinson’s disease; Huntington’s disease (aka chorea); mental retardation; (e.g., Rubenstein-

Taybi and Downs Syndrome); cerebrovascular disease (e.g., vascular dementia, post-cardiac

18



pl ates pre-coated with silica gel 60 F254 (0.25 mm EM

Separations Tech.). Preparative TLC was carried out
wonrogloass2 sheets pre-coated with silica gel Gp¢RUSTNG/046826

Anal tech). Flash columm chromat ography was perforned

on Merck silica gel 60 (230 -400 nmesh). Melting points

(nmp) were determned in open capillary tubes on a

Mel - Tenp apparatus and are uncorrected. [0074] The

foll owi ng additional abbreviations are used: HOAc,

acetic acid; DI PEA, diisopropylethylam ne; DV,

N, N- di et hylforrmm de;. Et.CAc, etwﬁs acet at e;

1

VeoH, .
Surgery}re@ﬁﬁ%ﬁw disorgsys; ppycdotiy| disrrders; t(@ks Kapgpens Fymdrome); neurotic

dlsordel&, ﬁgerr&i 0 e&iilt%@ﬁiqriﬁwg l@ﬁlg(ﬁpélo]? g%[llg,lplgc?rﬂ?z-tp%sesure hydrocephalus;
brain G0 Q& Stra[ugrgjﬂqs?({b%cﬂ.@i&ﬁﬂ %1§ol?3ér faghl i t(s t%ﬁ)SM-IV APA

roée ures use esl zi ng conmpounds 0
1994). mv alin SYimplokdsustt é@g&m«ﬂvd disSidBRNBR écg'ﬁ)tweslﬁﬁﬁﬁhﬁéﬂt@ thclude problems
i satins useful for synthesizing conpounds of th
with mémomsnbriattatian lahglmga,ahfomiaymh @r@dﬁsang,eemdwe mbllttyeo focus and sustain
procedures described in the follow ng references:
attentioggrge jasks, Agcordipglysi dnyadisgase,mlisomder, ph cog;h@on vgynh lsEmiptoms include
1998, 28, 1679 1689.
problengyGUioBLES b M inelies i arigiadon 1Hpsin anfognmwn PSRFsTsipe and/or the
ability fgcu grsﬁgt){ﬁ:ll Ggﬁ rgns.rarth’k r}lgi%e @e%tcc‘l 'fﬁ§t% ng dAYherapeutlcally

r bi no, our nal terocyc enls
effectwé%.?rﬂaunﬁof thé lndo%ﬂ@ﬁmpc\ﬂnd&ﬂdeédrlbed et ¥in. G F., Jensen,
J.H; Pierce, M E. ; Stammibach, C.; Synthetic
Conmruni cati ons, 1993, 23, 1617 - 1625. Ceneral

Procedure for Synthesis of |Imnoisatins [0076] The

[0071] ﬁFgﬁé) 59&1846%{ gPﬁx%tﬂrgs%hFﬁn}eﬁ&Sﬂ Qhé g‘o e 1m%a1ne \ﬁ?i.%dasgociated with

placed rn a Appropriat e ani .
a psychtlatﬂic QIR £PhychoWB WiHEeda FRErNEE AT HIdH8& NS nSlrblit Qkorder. n a
0]

specific embodiment, the psychotic disorder is schizophrenia. In a further embodiment, the

cognitive impairment is associated with a disorder of the central nervous system. In yet another
embodiment, the disorder of the central nervous system is age-associated memory impairment,
mild cognitive impairment, Alzheimer’s disease or Parkinson’s disease. The present invention
also covers methods of treating cognitive impairments wherein the cognitive impairment is
associated with head trauma, brain trauma or cerebrovascular diseaée. In a specific embodiment,
the cerebrovascular disease is vascular dementia. The present invention also covers methods of
treating cognitive impairments wherein the cognitive impairment is associated with an affective

disorder.,

Synthesis of Chemical Compounds

[0072] The following description illustratés methods that may be used to synthesize the indolone

compounds of this invention.

General Methods
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honogeneity. The m xture was then heated to 110 C for
2-7 hours and then cooled. Solids were crystallized
wo carmohss2 net hanol and filtered, giving the deBcT/®@82006/046826
products (usually as an inseparable interconverting
m xture .of E/Z isonmers). Procedure A: [0077]
1-(3-THI ENYL) - 1H | NDCLE- 2, 3-DI ONE: Tri et hyl am ne (56.9
m., 0.408 nol), was added to a m xture of
1H i ndol e- 2, 3-dione (15.0 g, 0.102 nol), copper (I1)
acetate (46.0 g, 0.255 nol), and 3-thienyl boronic
acid (19.6 g, 0.153 nol) in CH2Cl12 (500 nmL). The
[0073] AHaeastemsnvsreresformed undey pe Axgpnratingspherd and dheteagents, neat or in

th h Celit ri.nse ith Et OAc/{ hexane.(1:1, 300 .
approprigt SOISTIS, iy dtamblemten dor e Yaacten VEHRel R sdBnst 0% SEmds techniques.

| fi C 0 n sijhca LN -
Ay 0 BB ARB GO 3 5 g s resivd
The comBodfids FERABEN HEIR wete WRnAOdiRY RO ACD/Name Program (version 4.01,
PCT/ US2006/ 046826 [ 0078]
Advancé® E)hemifteyl DEEkdphiehiE ) TMANG), - Ontale T MFEIMLI, -tariddB). EMYe 'H NMR
13 DRO-2H 1 NDOL- 2-ONE: A sol ution of
and ~C1NMR tsmeely Werd rrqardest et pitherdd@h iz (GRQE @leg 7omA@d )MHz (Bruker

ey 8 TSR A TS P, 02 ey B s

. . L0 i S il .
vt e TS0 BRI b s ) D00 e, s
splittind Patféfiy!Qre EB&ribeE I AURINAE: BUE isfi2d. By=RIRBREAL LV&iplsC q = quartet;
on silica using Et OAc/ hexanes (3:7, 0.1 % TEA) gi Vi ng
quintet; t destatie séptatd bprotuekl; (14~ mutiphd4dd PrdoablRtirg ddublets; dt = doublet of
. (32)-5-BROMD-3- { j 3- (TRl FLUOROVETHYL) PHENYLLI M NO} |
triplets. . Elemneytalyppatyses werrmerfopmefby Roherigonr Migsplit Laboratories, Inc. Unless
.1 g omp-| Hindol e-2,3-di.qne (1.0 g, 0.442 mmol L.an?Eg- .
indicate (qipeTwise, I%ztsp]ﬁp% amifﬁrg c(tggugs uél,ngée:l? ayilﬂmg‘, tion I, Micromass
Platforn? ?i) l'gnid%'f-?fis l‘%o%ﬁ? iﬁjﬂﬁgﬂerimapoagggﬂhyvmét \k’£l£ ce,grried out on glass

plates pre-coated with silica gel 60 Fas4 (0.25 mm, EM Separations Tech.). Preparativé TLC was

carried out on glass sheets pre-coated with silica gel GF (2 mm, Analtech). Flash column
chromatography was performed on Merck silica gel 60 (230 —400 mesh). Melting points (mp)

were determined in open capillary tubes on a Mel-Temp apparatus and are uncorrected.

[0074] The following additional abbreviations are used: HOAc, acetic acid; DIPEA,
diisopropylethylamine; DMF, N,N-dimethylformamide; EtOAc, ethyl acetate; MeOH, methanol;
TEA, triethylamine; THF, tetrahydrofuran; All solvent ratios are volume/volume unless stated

otherwise.

1. General Procedure for Preparing Indolones

[0075] The methods that follow demonstrate procedures useful for synthesizing compounds of '
this invention (illustrated in Schemes 1-5). Substituted isatins useful for synthesizing compounds
of this invention can alternatively be obtained using the procedures described in the following

references:

Garden, S. J.; Da Silva, L. E.; Pinto, A.C.; Synthetic Communications, 1998, 28, 1679 — 1689.

20



at 50 C for 12 h. The crude product was concentrated
in vacuo, giving the desired crude product (640 ny,
wdoedro7Bspcedure D [ 0079] PCT/US2006/046826
(3Z) - 5- BROMO- 1- PHENYL- 3- {[ 3- TRI FLUORQVETHYL) PHENYL] | M
NG} - 1, 3- DI HYDRO 2H- | NDOL- 2- ONE: A mi xt ure of
(32) - 5-brono- 3-{[ 3-
(trifluoromethyl)phenyl]imno}-1, 3-di hydro-2Hi ndol - 2-
one (100 ng, 0.272 mmol), copper (Il1) acetate (54 ny,
0.33 nmmol ), triethylamne (82.8 ng, 0.817 mmol ) , and
Coppold €NEENFoRRLDBT BeRfdcFclid RemBiry01 985 2ampi4p i n 5 nL of
. CH2C12 was stirred at roomtenperature for 12 h. The
Hess, BA-(JacConbing, & o/ptrec! o ftetsrorrilis S hanmivapdd Tan® ¥ri fi ed
Bryant, PW.PMEP#T WG, TEF. YILAGnEUGRC : PRXaNev( 35 7, Stailr%’lbagh, C.; Synthetic

triethylamne), giving the desired product (22 tn
Communipmionti 8884687 [16850]
(32) - 1, 5- DI PHENYL- 3- { [ 3- ( TRI FLUOROVETHYL) PHENYL] | M NO)
-1, 3- DIHYDRO 2H- | NDOL-2-ONE: A m xture of
Genera [ e fopSynthiesis of IRHHdiSating
(trifluoromethyl)phenyl]imno}-1, 3-di hydro-2Hi ndol - 2-

[0076] DR apBrbpiiite]). ShbstifiRAd) isatin (10 mg — 10 g) was placed in a flask and the
tetraki s(tri phenyl phosphi ne) pal | adi un{0) (12.0 ny, :
approprite® lamidims )(1.(benzleheehuvalents) avasd added napd tife OBixtwee| ywas stirred to

in THE (5 nl), and-aqueous Na2CO3 (2 100 L) was . )
homogeRgity.c o gt mgstugs was then heatedoty {9 z@cﬁy%-ﬁ)gg@s and then cooled. Solids |
6/.046826, The cr rooduct s cancent rat ed
were cryarhiiized Hoin At BSndndt Sl SRR R ibe IR RRERMALE @ouatly as an

inseparefblé—intéfk%nv&ﬂﬂgﬁﬁitﬁ?é@ﬁh/ZﬁQ&n@x‘é ified by preparative
TLC using 10 % net hanol in CHC13, giving -the desired
ProcedifLquUct (4 ng, 18% . Procedure F: [0081]
- - CHLORO 1- BENZOTHI EN- 3- YL) METHYL7- 2H- | NDOLE- 2, 3-D
|ONE: A

[0077] 1-(3-THIENYL)-1H-INDOLE-2.3-DIONE: Triethylamine (56.9 mL, 0.408 mol), was

added to a mixture of 1/-indole-2,3-dione (15.0 g, 0.102 mol), copper (II) acetate (46.0 g, 0.255
mol), and 3-thienylboronic acid (19.6 g, 0.153 mol)‘ in CH,CI; (500 mL). The reaction mixture
was stirréd overnight,'ﬁltered through Celite®, rinsed with EtOAc/hexane (1:1, 300 mL), and
concentrated in vacuo. The crude product was purified by column chromatography on silica

using Hexane/EtOAc (1:1), giving the desired product (1.1 g, 50 %).

Procedure B:
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solution of isatin (125ng,- 0.85 mmol) in anhydrous
di oxane (10 nL) was added dropwi se to a solution of
wagoeai7om3aydri de (60% di spersion in mneral oil PCRHS2008/046826
0.62 mol ) in anhydrous dioxane (10 nL) at O C under
argon. The m xture was allowed to stir for 5 mnutes
and then a solution of
3- (bronmonet hyl ) - 5- chl or obenzo[ b] t hi ophene (267 ny,
1.02 mmol ) in dioxane (10 nl) was added dropw se to
the reaction m xture. The reaction m xture was heat ed
at reflux wunder argon for 16 h and concentrated in
[0078] 4-MET BN BRI Y1, PIEPR R OVEH-INDOL -
LC using 1:24 nethanol 1n chloroformas the eluent,
2-ONE: giA/ismgitfdm afe di-Cethigrydd UBtindsle 2,3+didnew(2@ omiggd 0.08% ngnol) in, 1%
38 mmol , 45% . Procedure G [00821
HOACMe@&(&:m@:@faf- sidgorHrErelaton PUFiohiding (19 g, 0.18 mmol) in 1%

HOAC/%@IF d&% we&)FF Io_InE mi Llure w'z\algstlrrég’ foDr WERE}room temperat%re heated at
50 °C fci'r 14 sapgmoﬁﬁ&t%at%f)tz%cfl%e g %41&1{5?{‘1??/ tllni%ﬁ b)ﬂg{%‘g ﬁ'ﬂﬂc on silica

I on€ or onet ine
using E{FA&RE ks (17,101 "oaiPAVESinkeRé @shired prodiict 1HOmE, 50%).2
h. The crude material was purified by preparative TLC
Procedtd® @9 a mi xture of 1:3 ethyl acetate and hexane as the
efuent giving the desired product as a yellow solid
(32)-5-KERMW-3- 303R PV OR OBAB TH RT OPHENNE IV INCGDSBB-DIHYDRO-2H-
6- METHOXY- 1- PHENYL- 1H=1 NDOLE- 2, 3- DI ONE: A sol uti on of.

INDOL-O3E: MRt hepirBesy |- bRinRN eAyihdsle2e3-Alonk4 (00 5, 0442N mmol) and 3-
ether (3 nL) was added to a sol ution of oxalyl

triﬂuordhmtf_libﬂbﬁﬁné (3999 ., 8.2/AnBRh 1 @81%19@ dF edh, Aleticabldhh h&hadol was stirred

e resulting m xture was cooled to room
[} a.
at 50 °ct iﬁ)gﬁlf ::i‘lr 2’ é g'z.uedr%gﬂ%ggét ﬁﬁs%g?%&xth{égﬁgﬁ?ﬁgzﬁgﬁvﬁg%@g&r\éﬁ Q:rude product
ption of A1CI3 in nitrobenzene (0.762 g, 5.72
(640 %n%r/ and the resulting 23 WO 2007/ 070362

PCT/ USZOOG/ 046826
Procedure D:

[0079] (3 _5-BROMO-1-PHENYL-3- {{3-TRIFLUOROMETHYL)PHENYL]IMINO}-1.3-
DIHYDRO-2H-INDOL-2-ONE: A mixture of (32)-5-bromo-3-{[3-
(trifluoromethyl)phenyl]imino}-1,3-dihydro-2H-indol-2-one (iOO mg, 0.272 mmol), copper (II)

acetate (54 mg, 0.33 mmol), triethylamine (82.8 mg, 0.817 mmol) , and benzene boronic acid
(40 mg, 0.325 mmol) in 5 mL of CH,Cl, was stirred at room temperature for 12 h. The crude
mixture was concentrated in vacuo and purified by preparative TLC using EtOAc:hexane (3:7,

1% triethylamine), giving the desired product (22 ing, 20%).

Procedure E:

[0080] (32)-1.5-DIPHENYL.-3- {[3-(TRIFLUOROMETHYT )PHENYL]IMINO}-1.3-
DIHYDRO-2H-INDOL-2-ONE: A mixture of (32)-5-bromo-1-phenyl-3-{[3-

(trifluoromethyl)phenyl]imino}-1,3-dihydro-2H-indol-2-one (22 mg, 0.05 mmol),
tetrakis(triphenylphosphine)palladium(0) (12.0 mg, 0.01 mmol), benzene boronic acid (10 mg,
0.08 mmol) in THF (5 mL), and-aqueous Na,CO3; (2M, 100 pL) was heated at 67 °C for 24 h.

22



m xture was heated at 70 C for 16 h. The crude product
was concentrated in vacuo and purified by columm
wae booommdzenr aphy usi ng Et OAc/ hexane (1:1), giVvi Pgr/ub®06/046826
desired product 60, ng, 50 9% . [0084] Conpounds 2-17,
i nclusive, were purchased from Bi onet Research Ltd., 3
Highfield Industrial Estate, Canelford, Cornwall PL32
9QZ, UK. These conpounds can al so be synthesized
usi ng the CGeneral Procedure described above. [0085]
Compound 1:
3-[ (2- METHOXYPHENYL) | M NQ - 1- PHENYL- 1, 3- DI HYDRO- 2H-
The crudpEiduzt GNE chHGBGiateCoirpmend alld the felstEaNylwB-extracted with CH>Clz (3 x 1
[[3-( TRI FLUORQVETHYL) PHENYL] | M NQ| - 1, 3- . .
ml), copgepyepind. and pripied by aeparainee; TLE AN %8 methanol in CHCls, giving the

13- {3- METHYLPHENYL) I M NQ - 1- PHENYL- 1, 3- DI HYDRO- 2H-

desired Pﬁ%ﬁg&ﬁﬁ%%] . Conpound 4:
3- ?7- CHLOROPHENYL) 1M NQ - 1- PHENYL- 1, 3- DI HYDRO 2H-

——1@1’”0““ - 2- ONE [0089] Conpound 5:
1- PHENYL- 3- [ [ 4- ( TRI FLUOROVETHYL) PHENYL] | M N - 1, 3-

[o0s1] R3rERPaHb! NRENZ0 PP RO ERS FINDOI E-2.3- DIONE: A
3= (4- NETHYLPHENYL) t M NOr - 1- PHENYL- I, 3- DI TYDRO: 2

solutionl HDGhtiR (M ¢, AN InrkabIyEAWARYdous dioxane (10 mL) was added dropwise to a

3-[(4- CHLOROPHENYL) I M NQ - 1- PHENYL- 1, 3- DI HYDRO 2H

solution p%@dignd@r[ct«)(m]% Cospsouier] 18 mineral oil, 25 mg, 0.62 mmol) in anhydrous

) 3-[.(4- BROVDPHENYL) | ML - 1- PHENYL- 1, 3- DI HYDRO 2H .
dioxang q\hb&Lk At sumder z)x;rgon.N%he mixture was allowed to stir for 5 minutes and then a
solution of 3-(bromomethyl)-5-chlorobenzo[b]thiophene (267 mg, 1.02 mmol) in dioxane (10

mL) was added dropwise to the reaction mixture. The reaction mixture was heated at reflux
under argon for 16 h and concentrated in vacuo. The crude material was purified by preparative
TLC using 1:24 methanol in chloroform as the eluent, giving the desired product as a yellow

solid (125 mg, 0.38 mmol, 45%).

Procedure G:

[0082] 1-[(5-CHLORO-1-BENZOTHIEN-3-YLYMETHYT.]-3-{[3-

(TRIFLUOROMETHYL)PHENYLJIMINO}-1,3-DIHYDRO-2H-INDOL-2-ONE: A mixture of
1-[(5-chloro-1-benzothien-3-yl)methyl]-2H-indole-2,3-dione (50 mg, 0.15 mmol) and 3-
triﬂﬁoromethylaniline (0.020 mL, 0.15 mmol) was heated neat at 140 °C for 2 h. The crude
material was purified by preparative TLC using a mixture of 1:3 ethyl acetate and hexané as the

eluent giving the desired product as a yellow solid (13 mg, 0.030 mmol, 18%).

Procedure H:

[0083] 6-METHOXY-1-PHENYT-1H-INDOLE-2,3-DIONE: A solution of N-(3-

methoxyphenyl)-N-phenylamine (1.14 g, 5.72 in ether (3 mL) was added to a solution of oxalyl
chloride (728 g, 5.75 mmol)and heated at reflux for 1 h. The resulting mixture was cooled to
room ?emperaiture, concentrated to dryness, and redissolved in nitrobenzene (35 mL). The

solution was added to a solution of AICl; in nitrobenzene (0.762 g, 5.72 mmol), and the resulting
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WD 2007/ 070362 PCT/ US2006/ 046826 100931 Comnpound 9:
3-[ (4- FLUOROPHENYL) | M NQ - 1- PHENYL- 1, 3- DI HYDRO 2H
wo b7 @6¢ONE 100941 Conpound 10: PCT/US2006/046826

3- [ (4- PHENOXYPHENYL) | M NQ| - 1- PHENYL- 1, 3- DI HYDRO- 2H-

| NDCOL- 2- ONE [ 0095] Conpound 11:

3-[ (4- ETHOXYPHENYL) | M NQ - 1- PHENYL- 1, 3- DI HYDRO 2H

| NDOL- 2- ONE [ 0096] Conpound 12:

3- [ (4- METHOXYPHENYL) | M NQ| - 1- PHENYL- 1, 3- DI HYDRO- 2H-

| NDOL- 2- ONE [ 0097) Conpound 13:

3-[ (3, 5- DI CHLOROPHENYL) | M NQ| - 1- PHENYL- | , 3- DHYDRO 2H.
mixture MgBbleated GNEO P0F0816 Bo idsiamade product was concentrated in vacuo and purified

3- , 5- DI METHYLPHE I - 1- PHENYL- 1, 3- DI,HYPR(} H
by columﬂ[ts(gjfgxgg@g@qhgdgg}g %BM?& 658121), giving the desire prod%ct 60, mg, 50
%) 1- ALLYL-3-[ (3, 4- DI CHLOROPHENYL) | M NC - 1, 3- DI HYDRO- 2H-
o | NDCL- 2- ONE [ 001001 Conpound 16:
1- ALLYL-3-[ (3, 5- DI CHLOROPHENYL) | M NC| - 1, 3-

[0084] EdhRyEdntas23H1h NiXdnslvé NreleOpdidRdseGORMAUBIbnEY Research Ltd., 3 Highfield
3- [ (4- BROMOPHENYL) | MLNQ| - 1- I'SOPROPYL- 1, 3-

Industrid)l BYRRO ChinbNDO, - QerdME!] PLBR2PQZoiPKuNdTHeBe compounds can also be
. 1-[(5- CHLORO 2- THI ENYL METHYL]-3-{[3

synthesized miigptoVETrove) Bspesdurs dpspribpdiebgve. 1
3- Dl HYDRO- 2H- | NDOL- 2- ONE: A i xture of

o SobbSEg0) 1 oL ST TPt ons ibeomons

INDOL->ONH | uoronet hyl aniline (11.3 L, 0.09 mmol) was
heated neat at 140 C for 2 h.

[0086] Compound 2: 1-PHENYL-3- [[3-(TRIFLUOROMETHYL)PHENYL]IMINO]—1,3-
DIHYDRO-2H-INDOL-2-ONE

[6087] Compound 3: 3-[(3-METHYLPHENYL)IMINO]-1-PHENYL-1,3-DIHYDRO-2H-
INDOL-2-ONE

[0088] Compound 4: 3-[(3-CHLOROPHENYL)IMINO]-1-PHENYL-1,3-DIHYDRO-2H-
INDOL-2-ONE

[0089] Compound  5:  1-PHENYL-3-[[4-(TRIFLUOROMETHYL)PHENYL]IMINO]}-1,3-
DIHYDRO-2H-INDOL-2-ONE

[0090] Compound 6:  3-[(4-METHYLPHENYL)IMINO]-1-PHENYL-1,3-DIHYDRO-2H-
INDOL-2-ONE ’

[0091] Compound 7:  3-[(4-CHLOROPHENYL)IMINO]-1-PHENYL-1,3-DIHYDRO-2H-
INDOL-2-ONE

[0092] Compound  8: 3-[(4-BROMOPHENYL)IMINO]-1-PHENYL-1,3-DIHYDRO-2H-
INDOL-2-ONE
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The crude material was purified by preparative TLC
using a mxture of 3:7 ethyl acetate in 25 WD
waoe7/00seB862 PCT/ US2006/ 046826 hexane as the Pt D®EB1006/046826

gi ving the desired product (23 ng, 0.05 nmol, 61 %.

"H NVR (400 MHz): S (mmjor isomer) 7.57 (t, J=7.7,

1H), 7.53 (t, J=7.8, 1H), 7.33 (t, J=7.8, 1H), 7.28

(s, 1H), 7.19 (d, J =7.6, 2H, 6.94 - 6.72 (m 4H),

6.56 (d, J =7.7, 1H), 5.02 (s, 2H); ESI-M5 mlz found

421 (MH). [00103]

1-[(5-CHLORO 2-THI ENYLéI\/ETHYL -2H I NDOLE- 2, 3-DI ONE: A
[0093] Gompphod & | ShtUFUOBORHEN! 0)-1rFHENY el SuBIHYDRO-2H-

j oxane (10 nL) was added dropwi se to a solution of

HQDOLg%gFﬁﬂ1hydride (60% di spersion in mneral oil, 24 nyg,

0.62 mmol ) in anhydrous dioxane (10 nL) at 0 C under

hq o %t s ¢ H1fiC HNyte 2H- .
ousa 48T X o ARV SO BN gy RO 21
INDOLR-ONEMol ) in dioxane (10 nL) was added dropw se to

the resulting mxture. The reaction m xture was
heated at reflux under argon for 16 h and
[0095] compennd at & | B-WAdUIFIOXNPHENYE) RYINO]-dH PRENYud i3 DEJYDRO-2H-
b parative TLC using 1:24 nethanol in chloroform
nﬂ)OLéécﬁhg el uent, giving the desired product as a yell ow
solid (53 ng, 0.19 mvol, 22 %. "H NWR (400 MHz): S

5. T2 464 LD rr ks 5 At A4 1 GL 2H-

10091 Goigobf 1 Tt ORI oL G Spntvoro 2
INDOLBHDNI. 78 (d, J= 3.7, IH)2 4.90 (s, 2H). [00104]
Conpound 19: 1-(3-TH ENYL)-3-{[ 3- : :

E TRI FLUOROVETHYL) PHENYL] | M -1, 3- DI HYDRO- 2H- | NDQOL- 2-

[0097] poyndi L3¢ érfé3éfDIqHTe@LtQH YO BYIINQYd HREBNY Tetl SnBIHYDRO-2H-
: ( , 0.11 mmol) (prepared as described bel ow) and

IN]DOL’.’S;'-;E{I‘@&?fIuoromethylaniline (14 uL, 0.11 mol) was

heated neat at 140 C for 2 h. The crude material was

[0098] gg{r]ip}i)hﬁ@' 12y 3E{f(§,l%ﬂ\11B’rﬁYELﬁ1E‘1ﬁw_gpﬁgﬁbT 1WBERY 131 3-DIHYDRO-2H.-

yl acet at e'and hexane as the nt; ‘giving the
INDOLdB®NEd product as a yellow solid (7.3 ng, 0.02 mol
22 %9 . '"H NWR (400 MHz) S

[0099] Compound 15: 1—ALLYL—B-[(3,4-DICHLOROPHENYL)IMINO]-1,3-DIHYDRO-2H-
INDOL-2-ONE

[00100] Compound 16: 1-ALLYL-3-[(3,5-DICHLOROPHENYL)IMINO]-1,3-
DIHYDRO-2H-INDOL-2-ONE

[00101] Compound 17: 3-[(4-BROMOPHENYL)IMINO]-1-ISOPROPYL-1,3-
DIHYDRO-2H-INDOL-2-ONE

[00102] - Compound 18: 1-[(5-CHLORO-2-THIENYTYMETHYL]-3-{[3-
(TRIFLUOROMETHYL)PHENYL JIMINO}-1,3-DIHYDRO-2H-INDOL-2-ONE: A mixture of

1-[(5-chloro-2-thienyl)methyl]-2 H-indole-2,3-dione (25 mg, 0.09 mmol) (prepared as described
below) and 3-trifluoromethylaniline (11.3 uL, 0.09 mmol) was heated neat at 140 °C for 2 h.

The crude material was purified by preparative TLC using a mixture of 3:7 ethyl acetate in
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7.62 - 7.19 (m 9H), 6.94 (d, J=8.0, iH, 6.76 (t, J=
7.6, 1H); ESI-M5 mz found 373 (VH). [00105]
WQ 2¢030THLENYL) - 2H- | NDOLE- 2, 3- DI ONE:  Copper (| | ) Per/@sB0€046826

nonohydrate (4.25 g, 23.4 mol) was heated at refl ux
in acetic anhydride (30 nL) for 2 h. The m xture was
filtered and washed wi th anhydrous ether (500 niL). The
solid was dried in vacuo at 55 C for 26 WO
2007/ 070362 PCT/ US2006/ 046826 16 h. Di chl oronet hane (1
m.) was added to a m xture of copper(ll) acetate (62
ng, 0.34 nmmol ), isatin (50 ng, 0.34 mmol), and

hexane 35 the ebirat.3skars the d@s@ied I(TBC?HQ’@Z?’ ong80-Afrokimolf 61 %eedl NMR (400

ME2): PSRRI St Foh D 053 Rl b D F38 (o 5. 1D, 725
Ty
.09 218 2O S8 B PGPS A ST 520

found 41tM@pbhene boronic acid, and 1 drop of triethyl am ne,
the m xture was heated at 50 C for 6 h. The crude
material was purified by preparative TLC using 3:97

nmet hanol in chl oroform as the eluent, giving the

[00103ggs' S BLERGS Pubiall ek 31@-0 23 RINE, A solution
of 1sat1£7t "(12245]16'1 703%5 ﬂiﬁ’)ol) Kll_bétglyﬁ%ush&fo@n@: (lé IfBL) \Z/aélgdc(eﬁl droi!ywdse to a solution

of sodidm Wdtide 160% dlﬁ}ﬁb]:ﬁﬁil oatipatnstl, 20 mg d)/thPﬂh:m@ 1h(aﬁh@f@ni dioxane (10
- PHENYL- 1, 2- DI HYDRO- 3H .
mL) at |0r\ii§€JEn®er\q_rg@ENE)lmmmmmez~ws sgtqmeEstm fof ZHpirmitGNEd hen 2-chloro-5-

xR T T B35 vy 8 ISl i o

resultingeﬁltn'iﬂreneafhea reac%ljo?x rcr:m];t%{ﬁ_ &/ heTge% % lilrg rra ! ga!rgon sfor 16 h and

1 ed by preéparative
concen®htBd in v@SRL At 30de Hﬁi‘é‘ﬁ?w@§ pﬁﬁﬁe(ﬂ)g ﬁfgparfgi\)é'fﬁltuFﬁg 1:24 methanol
desired product as a yellow solid ng; 0.02 mmol,
in chlorb@or®d as thd dUvEit( gﬁ'ﬁlg‘\kﬂe)des@ed?pﬁauéwas algellowd solld[53 HheB8.19 mmol, 22
e 7. 80 ém 1H, 7.51 (t, J=7.5, 1H), 7.47 - 7.18 (m
%). 'H 5iyR (200 MKe): 577.62 §d.0/= 714 1H6J95_6(t 6’ =70.8( hil),ZH) 4 (t6/587.7, 1H), 6.94

d,J= %%@5‘}) odo A 382 A6 Ay, BSL MR i 3,0 ound 382

[00104] Compound 19:; 1-(3-THIENYT)-3-{[3-
(TRIFLUOROMETHYTL)PHENYL]IMINO}-1,3-DIHYDRO-2H-INDOL-2-ONE: A mixture of

1-(3-thienyl)-2H-indole-2,3-dione (25 mg, 0.11 mmol) (prepared as described below) and 3-
trifluoromethylaniline (14 uL, 0.11 mmol) was heated neat at 140 °C for 2 h. The crude material
was purified by preparative TLC using a mixture of 3:7 ethyl acetate and hexane as the eluent,
giving the desired product as a yellow solid (7.3 mg, 0.02 mmol, 22 %). 'H NMR (400 MHz) &
7.62 — 7.19 (m, SH), 6.94 (d, J= 8.0, 1H), 6.76 (t, J = 7.6, 1H); ESI-MS m/z found 373 QMH").

[00105] 1-(3-THIENY1)-2H-INDOLE-2.3-DIONE: Copper(Il) acetate monohydrate

(4.25 g, 23.4 mmol) was heated at reflux in acetic anhydride (30 mL) for 2 h. The mixture was
filtered and washed with anhydrous ether (500 mL). The solid was dried in vacuo at 55 °C for
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[00107] Conpound 21:
1-[ (5- CHLORO | - BENZOTHI EN- 3- YL) METHYL] - 3- {] 3-

W@ T67BI3@ROVETHYL) PHENYL] M NO } -1, 3 - Dl HYDROI/US2006/046826
-2HIND OL-2 -ONE @ 1 - [ (5 -
CHLORO 1- BENZOTHI EN- 3- YL) METHYL] - 2H | NDOLE- 2 3- DI ONE
was prepared by Procedure F. '"H NMR (400 VHz): 6 7.89
(s, 1H), 7.79 (d, J =8.5, 1H), 7.65 (d, J = 7.5, 1H),
7.54 (t, J=8.0, 1H), 7.42 (s, 1H), 7.38 (d, J= 8.5,
1H, 7.14 (t, J= 7.5, 1H), 6.88 (d, J= 7.8, 1H), 5.13
(s, 2H). Fromthis internedi ate,

16 h. DichlgrgnethanrOl MBENEO”deENP 3-vuE Pliverper@l) geetate (62 mg, 0.34 mmol),
HYL) PHENYL
cxin g hp LD SRR FRLAND oy 5 e, g reon lowed by

methylb.l]ﬂgw\@ l((f';ﬁ)x?;, M.?%@n?xl?uﬁ&r(aggo}g ﬂl];zrég]}h%lg) S() d)]tl(ﬁl g.gstir}ed for 16 h at

room tdm}h@ratu?e 48hd feactiofinixthrd®aé dtbn récharePwith- 010 h‘uﬁBl’ copper(Il) acetate,
.31 (overlapping singlet and dt, J= 1.2, 7.8, 2H),

0.10 mﬁ1024f Bdhiopheng. yrodid)acidy .a8d 1(dtop S£ tﬂetﬂylaﬂllﬂ)q, afid THe fdixture was heated
: 27 WD 2007/070362 PCT/ US2006/ 046826 J = 7.7, 1 H),

at 50 °g fgn6(ly, The mﬁe?mawl w3s porified bzmrepgetww@w usipg 3 methanol in
Chlomf@aﬁﬁéfl\]q'? Ilé?w Egb/t 32 Qﬁfgdgn Qév%a%)};ehogjs% 1d (2 (r)rcl)é%sﬂl mmol, 33 %).

e R B e € A LA GEALD, 7

1H), 7.2a¢d, )/ = 38 eH X 68l (tape- hentied, aoskdQ/ €@, h. The

resulting ' crude product was purified by preparative
TLC using ethyl acetate/ hexane (6:4) as the el uent,
[00106b| Vi ndéqrapoyunge U g -1 (261 Oy TSN’ Q’ IHYDRO 3H-

7.57 (t,
T 2@ ‘lﬁturfl-cbf l—phenyhsatm

(50 mg6 0%% )Eﬁjrgjl) Qnd' 4angmoiN et%kaﬁﬁrﬁge/ Q%O mﬁq}) 5269’%&12_%218 heated neat at
215 °C ¥5) 2 hESheMaudd I%ai‘eﬁkiﬂﬁi/ &11@ Nd} pre{pggajt%h“L@ m%g%%%éure of 3:7 ethyl

3-[ (6- CHLORO 3- PYRI DI 1- PHENY
acetate BhiYER@e24d-thélBllen) -gbNhy tl:’le mﬁed Iprsdiict as é.&3116w@11dQ8 b, 0.02 mmol,
nlmal % and 5-ani no- 2-
10 %). 'H (400 MHz): 6 7.88 (d, /= 7.8, 1H), 7.83 — 780(m 1H), 7.51 (t, J= 7.5, 1H),
7.47 - 7.18 (m, 6H), 7.02 (t, J = 8.0, 1H), 6.91 — 6.79 (m, 2H), 6.58 (d, J = 7.5, 1H), 3.22 (s,

3H); ESI-MS m/z found 382 (MH™).

[00107] Compound _ 21: 1-[CS—CHLORO-1-BENZOTHIEN—3 ~-YLYMETHYT ]-3-{[3-

TRIFLUOROMETHYL)PHENYL]IMINO}-1.3-DIHYDROQ-2#-INDOL-2-ONE: 1-[(5-
CHLORO-1-BENZOTHIEN-3-YLYMETHYL]-2H-INDOLE-2.3-DIONE _was _prepared by
Procedure F. "H NMR (400 MHz): 5 7.89 (s, 1H), 7.79 (d, J = 8.5, 1H), 7.65 (d, J = 7.5, 1H),

7.54 (t, J= 8.0, 1H), 7.42 (s, 1H), 7.38 (d, J= 8.5, 1H), 7.14 (t, J = 7.5, 1H), 6.88 (d, J = 7.8,
1H), 5.13 (s, 2H). From this intermediate, 1-[(5-CHLORO-1-BENZOTHIEN-3-YLYMETHYL]-

3-{[3(TRIFLUOROMETHYL)PHENYL]-IMINO}-1.3-DIHYDRO-2H-INDOL-2-ONE  was
prepared by Procedure G. 'H NMR (400 MHz): & 7.98 (d, J = 2.0, 1H), 7.80 (d, J = 8.6, 1H),

7.58 (t, J = 7.7, 1H), 7.52 (d, J = 8.1, 1H), 7.43 (s, 1H), 7.38 (dd, J = 8.6, 1.9, 1H), 7.31
(overlapping singlet and dt, /= 1.2, 7.8, 2H), 7.24 (d, /= 7.8, 1H), 6.87 (d, J= 7.9, 1H), 6.77 (t,
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chloropyridine (12.8 ng, 0.10 nmol) were m xed and
heated at 140 C for 7 h. The resulting crude product
woere7pw3sii ed by preparative TLC usi ng hexane/ p¢Twk2006/046826
acetate (8:2) as the eluent, giving the desired
product as a yellow solid (19.7 ng, 59% . 'H NWMR (400
MHz) S 8.15 (d, J= 8, 1H), 7.6 - 7.2 (m 9H), 6.85 -
6.75 (m 2H); ESI-M5 mlz found 334 (MH). [00110]
Compound
24: 3-1(2- METHYL- I, 3- BENZOTHIAZ(]_ 5 YL) I M NG} - 1-
PHENYL- 1, 3- DI HYDRO 2H: | NDOL- 35;
J =17, FinPr8-@. &t Ryl Héhz%%ﬁ’n(%z?éﬂe I?%IZMZS # fomd A7 T yith >CD), 473
Wv% xed with 1-phenylisatin (69.7 ng, 0.31 mmol) and
"at 140 C for 3 h. The resulting crude product
was purified by preparative TLC using ethyl
[0010813C et atgmpeysne 266 é)(lﬁﬁﬂ*ﬁlb@L—?NLWN)Q% -QiPYEETRE, - 1,3-DIHYDRO-2F-
desi red product as a yelTow SOl ny,
INDOL-2HONWAR: 1-Bhéhydisftiny ({18 mg, A3 ndn8l) (aad 53H)11ncfﬁ§ilolh/$3 I’dnig, 0.23 mmol)
found 370 (1VIH+). [00111] Conpound 25:
- were mixzd) argd [hegted - @ Md@deEIQY )ﬂme[\@}sulimgzcmde product was purified by
ey B LS E A ARt b e ot s

I ; 6
st GRS ot SRS A PR AP 8 A, 7
7 . : d, ,7.J 7 J127 6d; ' =
740 o35 729 9l 1) 708 48, s S L1t e 21t o 0.0
8.0, 167432 F T.64HH), 638 WA ERIMO 362 fRGEH 31332008/ 046826
[00112] Conpound 26: (3Z)-3-[ (3. 4- Dl CHLOROPHENYL

[00109] :I):\ANE’\%-Q[Q—E‘;;%%;@ZO_YL METCHL Y RYDA )= REE -1.3-
DrayDRE. 2 FRE30P S Pep: Sﬁﬁ%vﬁw%o&é%ﬁ%?b?n@ﬁét ' °”8ﬁom@es -amino-2-

chloropﬁ‘?tﬁhé Qgﬁ 2 61111 (NWMQ@ \%s'lléim&g@g)%h éageéﬁ% d °é IT'or "}'h The resulting

crude p12>dﬂ1):t. wis @drified b¥hpreparattvd I'LBusifg (h@kaneléthleao%taﬁe (Q Zi)as the eluent,
6.74 - 6.72 (m 1H), 6.72 - 6.70 (m 1H) 5.53 (s,
giving tixHjlesizd $godust agyellow 24lid €19.3iHg, 50%1)- VE NMR g6® MW4))3.8.15 (d, J =

8, 1H), 7.6 - 7.2 (m, 9H), 6.85 - 6.75 (m, 2H); ESI-MS m/z found 334 (ME™). .

[00110] Compound 24:3-[(2-METHYL-1,3-BENZOTHIAZOL-5-YI)IMINO]-1-
PHENYL-1,3-DIHYDRO-2H-INDOL-2-ONE: 5-Amino-2-methylbenzothiazole (52.2 mg, 0.31

mmmol) was mixed with 1-phenylisatin (69.7 mg, 0.31 mmol) and heated at 140 °C for 3 h. The
resulting crude product was purified by preparative TLC using ethyl acetate/hexane (6:4) as the
eluent to give the desired product as a yellow solid (36.9 mg, 32.3 %). '"H NMR: & 7.9-6.7 (m,
12H), 2.9 (s, 3H). ESI-MS m/z found 370 (MH").

[00111] Compound 25: (32)-3-[(3.4-DICHLOROPHENYL)IMINO]-1-(2-

PYRIDH\TYLMETHYL) 3-DIHY. DRO 2H-INDQOL-2-ONE: Prepared by Procedures F (for

substitution of 2-picolyl chloride) and G. '"H NMR (400 MHz, CDCl:) 6 8.51 - 8.46 (m, 1H),
7.87 - 7.78 (m, 1H), 7.64 (4, 1H, J=17.1), 7.53 - 7.31 (m, 5H), 7.28 (d, 1H, J=4.1), 7.12 (4, 1H,
J=8.1), 6.58-6.53 (m, 1H), 5.51 (s, 2H); ESI-MS m/z 381 (MH").
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[ 001131 Conpound 27: (3Z)-3-[(3.4-D CHLOROPHENYL
I M NQ -1-[3-
wQ T0t7E03EROVETHYL) PHENYL1- 1, 3- DI HYDRO 2H- | NDOLPCF/OBIE06/046826
Prepared by Procedures A and B. 1H NWVR (400 Mz,
CDC13) S 7.90 - 7.87 (m 1H), 7.83 - 7.79 (m 1H),
7.67 (d, 1H, J=8), 7.46 - 7.40 (m 1H), 7.33 (d, 1H,
J=12), 7.08 - 7.05 (m 1H), 6.96 - 6.80 (m 5H);
ESI-MS nlz 435 (M+). [00114] Conpound 28:
(32)-1-(3,5-DI CHLOROPHENYL) - 3-[ (3 4-

DI CHLOROPHENYL) | M NOI - 1, 3- DI HYDRO 2H-I NDC]_ 2- ONE:
[OmulPrepaQ@M‘liF—eeed%ﬁ- -1 3.4 DIGERORQBEHED

Proceduké@ nggog sll})stltzxtlﬁxg cgidh-chi]dfklmgmgg 3%-d§nélt)1ylé%)xgz§oé}j ?n% Hs (rmcrowave

heanng)llLI)I NIGRSG100-EE] COUTL)18) 53 &8l HVE #1921 Y43 246((M5HH, J = 8.1, 2.0), 7.28 (d,
[ 001151 Conpound 29:

1H, J =231) 73>21((d3 19::% %@M@BHEWM IJM N2 18- OV HOX2 (m, 1H), 6.72 - 6.70 (m,
}ENYL 1 3- DI HYDRO- 2H | NDQL- 2- ONE: Prepared by
1H), 5.58 c@a‘lar'le%oﬁ aHe 24 @»ﬁﬁhﬁs%@@ mia 39 @BE18) 8 7.69 -

7.54 (m 1H), 7.53 - 7.38 (m 3H), 7.29 (d, 1H, J=
2124 (d =

2.0 1H-,.J= 8.1
(0011312 ) %éml%gﬁ& ;27;), . 78)

LTRIFL@@R@ME“QJQL)EHQNYL@ 55)1&131@311&&1{3151[801?2 PGy ES,i’i'éiﬁred by
'z (398 M) 1001161 Conpound 30:

Procedu(‘@Zz)X fd B4 Iﬂ:l-BﬂI@RCI@OI\EHﬂYEEHE&)Y&)’A 90 NAL871(rh,31H), 7.83 - 7.79 (m, 1H),
3 DI HYDRO- 2H- | NDCL- 2- ONE Pr epar ed by
7.67 (4. b orndindsia- rﬂﬂ)(Bl (8D, 753 GrITINGR DaBOEMEOS GBCIE), @96 - 6.0 (m,

7.49 (s, 7.47 (s, 1H), 7.41
SH); ESfaé?g%%gﬁ% 1.6), 7.(3 (dd,H)lH, J= 5(3 0, ?6),
7.05 - 6.97 (m | H 6.93 - 6.86 (m 1H), 6. 77 (m |

[00114]H) 605511 d 1H), 28: 53 (s, 3H) é 3%5%1:(%,' PEHBOR APAHNYT)-3-[(3.4-
/ US2006/ 04 npoun

DICHLGROHEBM)TMMPHHMW-ZH{[&DMEWLD& Prépared by Procedures A
and B. 'H NMR (400 MHz, CDCLs) 3 7.93 (d, 1H, J = 8.1), 7.79 (d, 1H, J = 6.0), 7.72 - 7.68 (m,
1H), 7.59 - 7.45 (m, 1H), 7.46 (d, 1H, J=8.1), 7.32 (dt, 1H, J = 8.0, 2.1), 7.23 (4, 1H, J = 2.5),
6.97 (dd, 1H, J= 8.0, 2.1), 6.92 - 6.87 (m, 1H), 6.85 - 6.81 (m, 1H); ESI-MS m/z 435 (MH").

[00115] Compound 29: (32)-3-[( 3.4-DICHLOROPHENYIL)IMINO]-6-METHOXY-1-
PHENYL-1,3-DIHYDROQ-2H-INDOL-2-ONE: Prepared by Procedures H and B. 'H NMR (400

MHz, CDCl3) 8 7.69 - 7.54 (m, 1H), 7.53 - 7.38 (, 3H), 7.29 (d, 1H, J=2.0), 7.17 (d, 1H, J =
8.1), 7.12 (d, 1H, J = 8.0), 6.84 (4, 1H, J = 2.5), 6.78 (d, 1H, J=8 ), 6.6 (dd, 2H, J = 8.0, 2.0),
6.55 (dd, 2H, J = 8.1, 2.5); ESI-MS m/z (398 MH").

[00116] Compound  30: (32)-3-[(4-CHLORO-3-METHYLPHENYIL)IMINO]-1-(3-
THIENYTL)-1,3-DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedures A and B (80 °C). 'H

NMR (400 MHz, CDCls) 8 7.69 - 7.62 (m, 2H), 7.49 (s, 1H), 7.47 (s, 1H), 7.41 (dt, 1H, J=7.1,
1.6), 7.3 (dd, 1H, J = 5.0, 1.6), 7.05 - 6.97 (m, 1H, 6.93 - 6.86 (m, 1H), 6.77 (m, 1H), 6.56 (m,
1H), 2.53 (s, 3H); ESI-MS m/z 353 (MH").
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DI HYDRO- 2FI - 1 NDOL- 2- ONE: Prepared by Procedures A and
B (80 O.-'"HNW (400 MHz, CDC13) 6 8.15 (d, 1H, J =
W@ 2007/07@6D6 - 7.99 (m IH), 7.89 - 7.80 (m | HCT/USH86/046826

7.71 (m IH, 7.71 - 7.47 (m 4H), 7.41 - 7.35 (m

1H), 7.33 (d, 1H, J=5.2), 7.28 (d, 1H J= 6.8.1),

7.00 (d, 1H, J=8.0), 6.76 (t, 1H, J= 7.8), 6.67 (d,

1H, J=7.9); ESI-M5 nmfz 355 (M+). [00118] Conpound

32: (3Z)-3-[(4- CHLOROPHENYL) | M NOL- 1- (3- THI ENYL -1, 3-

Dl HYDRO- 2H- | NDOL- 2- ONE:  Prepared by Procedures A and B

(80 ©). "H NWR (400 MHz, CDCl13) 6 7.69 - 7.56 (m
[00117]2H) , Cospound 4831y 1H) (EI&IMAPHIHYD]MEIO}\I -GTBIENYIL)-1.3-

pivDRd 2B BB S prepaged by Rrsbeduss i B CidH MR (400 Metz

CDch)[Hé)lsiﬁg gNP”OD&;&‘Eﬁﬁf H@ﬁﬁogﬁf 73%»_" A g 1HD. 7.78 - 7.71 (m, 1H),

7.71 - 7@%?&4N%¥(M%)Nzkﬁ?@58ﬁﬁ B %Cﬁ%ﬁ(gslﬁ $8% 81), 7.00 (4,

1H,J= '8 0646 (7m(t AN, .J 7783, 6.67(H3H 0= 2bl); ESI- 1S ;(z&tassl(wﬂ{ﬂ)—
.0, 1.2), 7.2-724(m1H)68(d 1HJ—80)
-675& H) ESI-MS mz 431 é EN J
[00118]Con-po§|gmn (32)-3-[(4-CHLOROPH NYL)IM 0]-1-(3-THIENYL)-1,3-

MEHEWE SRR At BOP 56T A LNy (400 Mz,
CDCI;)%S%‘?%S%@“@Q}% s4H ’\@2 (fﬁ’)g Izl)'\ﬁz%dt Cg@ﬁ 323,( ?ﬁgz _7.28 (m, 1H),

357 -
7.11 - 639 (mG318Y, 6.89 (&1t78H(m= @H)s 772 6423 (5. 18 6. 6ESI6MS(rﬁ1 ZH); ESI-MS m/z
319 (MH). [00121] Conpound 35:
339 (MH3Y) - 3- [ ( 3, 5- DI FLUOROPHENYL | M NOL- 1- ( 3- THI ENYL) -
1, 3- DI HYDRO- 2H—| NDQOL- 2- (]\IE Prepared by Procedures A
R

and B (1 % [
(001197 5, Comppindy 485, g

DIHYD%@%&(_@ @;P ANE: S’r%parcéi b )Pr%ceélilgses(% guff'ts nfl"f}_ﬁog)c in MeOH). 'H
W%Z@%C%ioaﬁ(\%wﬁ[%p&@] iggfrg@ﬁ%méﬂ)ﬁb'ﬂdt 1H, /= 8.0, 1.2),

7.29 - 7.24 (m, 1H), 6.98 (d, 1H, J=8.0), 6.89 — 6.75 (m, 4H); ESI-MS m/z 431 (MH").

[00120] Compound 34: (32)-3-[(4-METHYLPHENYL)IMINO]-1-(3-THIENYL)-1,3-
DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedures A and B (1% HOAc in MeOH). 'H

NMR (400 MHz, CDClL;) & 7.52 — 7.44 (m, 2H), 7.35 — 7.22 (m, 4H), 6.99 — 6.93 (m, 3H), 6.87
—6.78 (m, 2H), 2.42 (s, 3H); ESI-MS m/z 319 (MH™).

[00121] Compound 35: (37)-3-[(3.5-DIFLUOROPHENYIL)IMINO]-1-(3-THIENYL)-

1.3-DIHNYDRO-2H-INDQL-2-ONE: Prepared by Procedures A and B (1% HOAc in MeOH). 'H

NMR (400 MHz, CDCl3) & 7.54 — 7.16 (m, 4H), 6.99 (dt, 1H, J = 8.2, 0.8), 6.89 (dt, 1H, J = 7.7,
1.1), 6.76 (d, 1H, J = 7.5), 6.71 (it, 1H, J = 9.3, 2.3), 6.64 — 6.57 (m, 2H); ESI-MS m/z 341
(MH").

[00122] Coximound 36: ETHYL 3-{[(32)-2-OXO-1-(3-THIENYL)-1.2-DIHYDRO-3H-
INDOL-3-YLIDENEJAMINOYBENZOATE: Prepared by Procedures A and B (1% HOAc in
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| NDCL- 3- YLI DENEI AM NO} BENZOATE: Prepared by Procedures
A and B (1% HOAc in 30 WD 2007/070362
wEAN 70323606/ 046826 MeOH). 'H NVR (400 MHz, CDEtBUSH06/046826
7.96 (d, 1H, J=7.4), 7.75 - 7.17 (m 6H), 6.98 (d,
1H J =8.0),6.87-6.78 (m 2H), 6.63 (d, 1H J= 7.8),
4.45 - 4,32 (m 2H), 1.43 -1.33 (m 3H); ESI- M5 nmlz
377 (MH). [00123] Conpound 37:
(32) -3-[(6- CHLORO- 3- PYRI DI NYL) | M NOJ- 1- ( 3- THI ENYL) -
3 DI HYDRO- 2H—| ND(]_- 2-ONE: Prepared by Procedures A
B (1% HOAC MOH) . 'H NWR (400 MHz, CDC13) 6 :
MeOH) 490 Miz. LOP1) B91. 966l S50 A0S — THOERAGED, 6.98 (, TH, J

- 20, PR Bl e OO o 1 46 1.5 .30 B

by Procedures A and B (1% HOAc in MeOH). '"H
MSWZ%K’/%R‘?’% "MHz, CDC13) 8 7.85 - 6.70 (m 16H); ESI-Ms

mz 397 (MHO. [00125] Conpound 39:
[00123]( 32) - GonpébulRRGAORBENEL X 6 IGHIDRO-3-PYRITHANW T IMIBO]-1-(3-THIENYL)-
DI HYDRO- 2H- | NDOL- 2- ONE: Prepared by Procedures A and
1.3-DIEYDRQ-ANANDIOE-2vONE: Enep:gd bp Pro@dures gh 684 Bril % HQ4) in MeOH). 'H

MR ({05, DI R Ry IR q”l{’t%%.sé&mﬂws-

Di HYDRO 2H- 1 NDCL- 2- ONE: Prepared by Procedures A and

[00124]G :;%rr

DH{YDB@Q&GMIO@MMPP%M M Me&uﬁe% 5[ lﬂnﬁl\h‘m% HOAc in MeOH). 'H
DI HYDRO- 2HP | NDOL- 2- Prepared by Procedures A and

NMR (490(MI¥z-ORE 1D MBOH)6.70 Kin, NSIR); (BRIMBHz/z 38DQVEY)6 7. 67 -
6.78 (m 11H), 2.39 (s, 3H): ESI-MS nfz 319 (MH).

[0012s]; 921 “EbmpUBd i 501 SaAp -(3-THIENYL)-1,3-

DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedures A and G. 'H NMR (400 MHz, CDCls)
8 7.82 —6.55 (m, 11H); ESI-MS m/z 383 (MH").

MLENG)

[00126] Compound 40: (32)-3-[(3-CHLOROPHENYL)IMINO]-1-(3-THIENYL)-1,3-
DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedures A and G. "H NMR (400 MHz, CDCls)
5 7.55 — 6.50 (m, 11H); ESI-MS m/z 339 (MH"). '

[00127] Compound 41: (32)-3-[(3-METHYLPHENYIL)MINO]-1-(3-THIENYL)-1.3-
DIHYDRO-2H-INDOL-2-ONE: : Prepared by Procedures A and B (1% HOAc in MeOH). 'H

NMR (400 MHz, CDCl3) 8 7.67 — 6.78 (m, 11H), 2.39 (s, 3H); ESI-MS m/z 319 (MH").

[00128] Compound 42: (32)-3-[(3.4-DICHLOROPHENYT)IMINO]-1-(3-THIENYL)-
1.3-DIHYDRO-2H-INDOL-2-ONE: : Prepared by Procedures A and B (1% HOAc in MeOH).
"H NMR (400 MHz, CDCl;) & 7.82 — 6.80 (m, 10H); ESI-MS m/z 373 (MH").

[00129] Compound 43: (32)-1-(2-PYRIDINYLMETHY1)-3-{[3-
(TRIF LUOROME"THY L)PHENYL JIMINO}-1,3-DIHYDRO-2H-INDOL-2-ONE: Prepared by
Procedure B. ESI-MS m/z 382 (MHY.
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1, 3- DI HYDRO 2H | NDOL- 2- ONE: : Prepared by Procedures A
and B (1% HOAc in MeOH). '"H NWR (400 MHz, CDC13) 8
W@ 282/070362 80 (m 10H); ESI-M5 niz 373 (MH). [BOL293006/046826
Compound 43: (3Z)-1-(2-PYR DI NYLMETHYL) 3-{[ 3-
( TRI FLUOROVETHYL) PHENYL] | M NG} - 1
3- Dl HYDRO 2H- | NDOL- 2- ONE: Prepared by Procedure B.
ESI-M5 mz 382 (M#). 31 WO 2007/ 070362
PCT/ US2006/ 046826 [ 001301 Conpound 44:
(32) - 3-[ (3, 5- DI CHLOROPHENYL) I M NOL- 1- ( 2-

PYRI DI NYLMETHYL) - 1, 3- DI HYDRQ- 2H | NDOL- 2- ONE: _ P eﬁY
[001301py, pr Somwporad g £5144: V5 m 233 (BB ICHBORANHEN Y L)IMINO]-1-(2-

PYRIDI%\I’TE W%%ﬂéé 2%( Wigbﬁm %’repared by Procedure B. ESI-

UAAL TEL=O-1

MS m/z(g’gBIWO\/ETI—IYL) PHENYL] | M NG} - 1, 3- DI HYDRO- 2H- | NDOL- 2-
ONE:" Prépared by Procedure B. ESI-M5 niz 400 (MH).
[00132] Compound 46:
[00131]( 3Z) - Gohifpdurd DL USKRIIPHIEN S LI INENE Y I1-4(I3OXAZOLYL)METHYL1-3-{[3-

PYRI DI NYLI\/ETHYL -1, 3- DI HYDRO- 2H- |1 NDOL- 2- ONE: Pr epar ed
TRIFLYORONEH Y E NYEAIMENOS +1.3 1 REBDRO-2H-INDOL-2-ONE: Prepared by

hl o d B. ESI-NS nfz 350 (NHH).
Pr"ced“f“o%i%%)f‘/é% ﬂl’ﬁ(g )-(32) - 1- (3- PYRI DI NYLMETHYL) - 3- { [ 3-
( TRl FLUOROVETHYL) PHENYL] | M NG} - 1, 3- DI HYDRO- 2H- | NDOL - 2-

00132]ONE:  BoghRted by Pygcedure _ - e
013210 41§%gn‘pound BCEo S b MBI B RPN IMING]-1-3

PYRIDINW NETHYPI-1.3-DIHYDRO- 2H—INDOL-2 ONE: Prepared by Procedures F (for
PYRI DI NYLMETHYL) - 1, 3- DI HYDRO- 2H- | NDOL- 2 ONE: Prepared
substitutign pf 3quchlylehRridesind REES- M50 3IHMNOY. 001351
Conpound 49: (32Z)-3-[(3,5-DI CHLOROPHENYL) I M NQO - 1-( 3-

[00133] Compound 47: (32)-1-(3-PYRIDINYIMETHYT1)-3-{[3-
TRIFLUOROMETHYL)PHENYL]IMINO}-1 3-DIHYDRO-2H-INDOL-2-ONE: Prepared by

Procedure B. ESI-MS m/z 382 ((MH").

[00134] . Compound 48: (32)-3-[(3.4-DIFLUOROPHENYT )IMINO]-1-(2-
PYRIDINYILMETHYT)-1,3-DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedure B. ESI-

MS m/z 350 (MH").

[00135] Compound 49; (32)-3-[(3.5-DICHLOROPHENYL)IMINO]-1-(3-
PYRIDINYLMETHYT)-1,3-DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedure B. ESI-
MS m/z 384 (MH").

[00136] Compound S0: (32)-3-[( 3,5—DICHLOROPHENYL)HVIINO]—1-f(3 -
DIMETHYI -4-ISOXAZOLYIL)YMETHY1]-1,3-DIHYDRO-2H-INDOL-2-ONE: Prepared by

Procedure B. ESI-MS m/z 402 (MH").

[00137] Compound 51: (3Z)-1-PHENYL-3-(5-QUINOLINYLIMINO)-1,3-DIHYDRO-
2H-INDOL-2-ONE: : Prepared by Procedure G. 'H NMR (400 MHz, CDCl3) 6 9.38 —9.32 (m,
1H), 8.55 — 8.50 (m, 1H), 8.01 — 6.62 (m, 12H), 6.43 — 6.35 (i, 1H); ESI-MS m/z 350 (MH").
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PYRI DI NYLMETHYL) - 1, 3- DI HYDRO- 2H Th DCL- 2- ONE:  Pr epar ed
by Procedure B. ESI- M5s nfz 384 (WVH}). [00136]
w@eopomwsd2 50: (3Z)-3-[(3, 5- DI CHLOROPHENYL) | MLNex /152008046826

5-

DI METHYL- 4- | SOXAZOLYL) METHYL] - 13- DI HYDRO- 2H- | NDCL- 2- ON

E: Prepared by Procedure B. ESI-M5 niz 402 (MH).

[00137] Compound 51:

(32) - 1- PHENYL- 3- ( 5- QU NOLI NYLI M NO) - 1, 3- DI HYDRO

2H I NDOL- 2- ONE: : Prepared by Procedure G 'H NMR (400

MHz, CDC13) 8938- 932(m 1H), 8.55 -- 850(m
[00138]1 ) Eompound 537 (3R A FOD@QPHE VE 1 .

71 Q70362 P uszooa/ 046826 B
M%ﬁﬁﬁ%@gg 83 ‘oﬁéfNE 4 eq RNH,, 3 A
INDC]_ 2 ONE: Prepared by
lecul
me ec“%rr% ﬁ?“’?@%ﬁ%&% 80 C, 92 h, 4 eq RNH2, 3 A
nol ecul ar sieves). ESI-M5 mz 425 (I\/H+) [ 00139]
[00139]Conpo@pthpdnd  53: (37)-3-[(3.4-DIFLUOROPHENY LYIMINO]-1-PHENYL-1.3-
(32)-3-[ (3, 4- DI FLUOROPHENYL) I M N - 1- PHENYL- 1, 3-
DIHYDRO-ERDDAL-MONE 2 PRiEredPr e Favemfiuby BP(@ ¢ duHOAR, (8. 1CY92 h, 4 eq
92 h,.4 eq RN-H2, 3, A nol ecul ar si eves).
RNH,, ggAmWSCWE sigyes)( KRIMS mEeBA0Midohpound 54
(32) - 3- (2- CHLORO- 4- METHYLPHENYU M NO) - 1-

PHENY G L34 HY 2H- | AR
00140 o HENYI IMINO}-1-
[ ] roce M HOA ‘ ) 11

PHENYmDi,GQDH@(ml@AE%I_NDE‘:ELzm pre%&Fed( rd/e«,ﬂe&ﬂ&e%@é)l %eﬁéAc 80 °C,
(MH+ with 37Cl). [00141] Conpound 55:
92 h, 4 @ZANBL} B2A4mbleMERHENVEHERSL-MS/E) 347- QUENYLHA 35C1), 349 (MH" with
37 DI HYDRO 2H- | NDOL- 2- ONE:  Prepared by Procedure B (0.1 %
C. Hoac, 80 C, 92 h, 4 eq RNH2, 3 A nolecular sieves).
ESI-MS nmfz 359 (MH).

[00141] Compound 55: (32)-3-[(2.4-DIMETHOXYPHENYL)YIMINQ1-1-PHENYL-1.3-
DIHYDROQ-2H-INDQOL-2-ONE: Prepared by Procedure B (0.1 % HOAc, 80 °C, 92 h, 4 eq -

RNH,, 3 A molecular sieves). ESI-MS m/z 359 (MH").

[00142] Compound _56: 3-{[(32)-2-OXO-1-PHENYL-1.2-DIHYDRO-3H-INDQIL -3-
YLIDENEJAMINO}BENZONITRILE: Prepared by Procedure B (0.1 % HOAc, 80 °C, 92 h, 4
eq RNH,, 3 A molecular sieves). ESI-MS m/z 324 (MH").

[00143] Compound 57: . (32)-3-{[2-METHYL-5-
TRIFLUOROMETHYL)PHENYL]IMINO}-1-PHENYL-1,3-DIHYDRO-2H-INDOL-2-ONE:

Prepared by Procedure B (0.1 % HOAc, 80 °C, 92 h, 4 eq RNH,, 3 A molecular sieves). ESI-MS

m/z 381 (MHD).

[00144] Compound _ 58: (32)-3-[(4-CHLORO-3-METHYLPHENYI)MINO]-1-(3-

THIENYT)-1.3-DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedures A and B (80 °C). ESI-
MS m/z 353 (MH").
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[00142] Conpound 56: 3

f[(32)-2-0OXO 1- PHENYL- 1, 2- DI HYDRO 3H- | NDOL- 3-
wO'RéDBNBFAM NOC} BENZONI TRI LE:  Prepared by Pr oceroT/@SB®06/046826

(0.1 %9 HOAc, 80 C, 92 h, 4 eq RNH2, 3 A nol ecul ar

sieves). ESI-M5 mlz 324 (M#). [00143] Conpound 57:

(32) - 3-{12- METHYL- 5-

( TRI FLUOROVETHYL) PHENYLI | M NG} - 1- PHENYL- 1

3- Dl HYDRO 2H- | NDOL- 2- ONE:  Prepared by Procedure B

(0.1 %9 HOAc, 80 C, 92 h, 4 eq RNH2, 3 A nol ecul ar

sieves). ESI-M5 nfz 381 (IvtH ). [00144] Conpound 58:

(32)-3-[ (4- CHLORO 3- METHYLPHENYL) I I M NOL- 1- ( 3-

THI ENYL) 1 3- Dl HYDRO 2H- | NDOL- 2- ONE: Pr epar ed by

Procedures A and B (80 C). ESI- 3] n12 353 I\/HO 33 WO
l00145]2oo7/@%33mg§2006/ -QUENQLINYEIMINOL € THIENYL)-1.3-

@%&5«50@&%%@ Ry T——

(MHE"). (80 C) ESI - M5 n12 356 (MH). [00146] Conpound 60:
(32)-3-[(4- CHLOROPHENYL) | M NQ| - 1- ( 3- THI ENYL) 1, 3-
DI HYDRO 2H- | NDOL- 2- ONE: Prepared by Procedures A and B

[00146]( 80 QLompGindVs 60 z (3283- [(4@@0&09@& Y OIvOIOid1 -$3- THIEN YT )-1.3-
3

(3-1 SOPROPYLPHENYL) I M NQ - 3-THI ENYL -1, 3-

A ENDOL+ NON 2P@Naeddryeﬁa¢@duwy rake Butdds Q). Fd-MS m/z 339
ML B (80 C) ESI-MS nmlz 347 (MH+). [00148] Conpound 62:

(MH"). ('37) -3-T (4- CYCLOHEXYLPHENYL) | M NOJ - 1- ( 3- THI ENYL) -

1, 3- DI HYDRO- 2H- | NDOL- 2- ONE: Prepared by Procedures A

[0014712nd EC68Botna 6ESi3M5-ih2s8PROPYLPHENYL)IMINO)-1-(3-THIENYL)-1,3-
DIHYDRO-2H-INDOI -2-ONE: Prepared by Procedures A and B (80 °C). ESI-MS m/z 347
(MH").

[00148] Compound 62: (32)-3-[(4-CYCLOHEXYLPHENYL)IMINO]-1-(3-THIENYL)-
1.3-DIHYDRO-2H-INDOL.-2-ONE: Prepared by Procedures A and B (80 °C). ESI-MS m/z 387

(MH").

[00149] Compound 63: (32)-3-(1.3-BENZOTHIAZOL-6-YLIMINO)-1-PHENYL -
1.3-DIHYDRO-2H-INDOI -2-ONE: Prepared by Procedure G. ESI-MS m/z 356(MH").

[00150] Compound 64: (32)-3-(QH-INDAZOI-6-YLIMINQ)-1-PHENYL-1,3-
DIHYDRO-2H-INDOL-~2-ONE: Prepared by Procedure G. ESI-MS m/z 339(MH").

[00151] Compound 65: (32)-3-[(3-CHLOROPHENYL)IMINQ]-6-METHOXY-1-
PHENY1-1,3-DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedures H and G. ESI-MS m/z

363 (MH).

[001 52] Compound 66: {(32)-6-METHOXY-1-PHENYL-3-{[3-
(TRIFLUOROMETHYI)YPHENYLIIMINO}-1.3-DIHYDRO-2H-INDOL-2-ONE: Prepared by
Procedures H and G. ESI-MS m/z 397 (MHJ’).
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(MH). [00149] Conpound 63:
(32)-3-(1, 3- BENZOTHI AZOL- 6- YLI M NO) - 1- PHENYL- 1
WG 207IMBRO- 2H- | NDOL- 2- ONE:  Prepar ed by Pr oceduPeTr/Gs2006/046826
EST-MS m z 356( M+). [00150] Conpound 64:
(32) - 3- (1H | NDAZQOL- 6- YLI M NO) - 1- PHENYL- 1, 3-
DI HYDRO- 2H- | NDOL- 2- ONE: Prepared by Procedure G
ESI-M5 mz 339(M+). [00151] Conpound 65:
(32)-3-[(3-CHLORCPHENYL) | M NO 6- METHOXY- 1-
PHENYL- 1, 3- Dl HYDRO- 2H- | NDCL- 2- ONE:  Pr epar ed by

Procedures Hand G ESI-M5 nlz 363 (MH). 00152
[00153]@0np0ggw(31;@5- VETBES:[(3- ENYL IMINO 1-PHENYL-1,3-

) PHENYL £ 2-
H TR P ENYh VOt 3 LR, 2 LAE
(M—|+) 34 WO 2007/ 070362 PCT/ US2006/ 046826 [ 00153] |
[00154}00@0981@1 Bund 68: (32)-1.5-DIPHENYL-3-{[3-
(32) -3-1 03 BROVOPHENYL) TM RO - | - PHENYL- 1, 3°
(TRIFLDORMIRG 13y T WROENZTONAING) ER3UTBEYIYR B- DEaBB® LB -ONE: Prepared by
ESI-M5 niz 378(MH+). [00154] Conpound 68:
Procedw&A}, ), S1dE.FEEINVIS 342 443 (MHR FLUOROVETHYL) PHENYLI
IMNO 1} -1,3 -DI H/DRO 2H | NDOL- 2- ONE: Prepared by

[00155]2[)?Tge:gﬂugIr eggsggc ( BDQ} ana d( E4 62rEfEQ'>IR_o>'\£\S(PﬂEZr g;ﬁ%ttgﬂ?m&)%ﬁ%mm-s {[3-

TRIFL !j OM¥ AR j'} T l\ i > li_,_ IO L EEZPrepared by

Epared = -ol s 5 o) I & —and

Procedu&:s @%‘5 ?/Sf Hfulmgﬁﬁld WSI—M@%@B3 und 70:
(32) -3-[( 3, 4- DI CHLOROPHENYL) | M NO - 1- ( 3-

PYRI DI NYLMETHYL) - 1, 3- DI HYDRO 2H- | NDOL 2- ONE: Prepared
[00156]by PrEomponed G ( 720:C, (32)-3-[(3,4-DICHLOROPHENYL)IMINO]-1-(3-

PYRIDINYLMETHYL)-1,3-DIHYDRO-2H-INDOL-2-ONE: Prepared by Procedure G (75 °C,
2 h). ESI-MS m/z 383 (MH").

[00157] Compounds 1-70 as described above are merely illustrative of indolone
compounds which may be utilized in the methods of the present invention. Further indolone
compounds may be obtained utilizing the methods shown in Schemes 1-5 and procedures

generally known in the art.

[00158] - It may be necessary to incorporate protection and deprotection strategies for
substituents such as amino, amido, carboxylic acid, and hydroxyl groups in the synthetic
methods described above to form indolone derivatives. Methods for protection and deprotection
of such groups are well-known in the art, and may be found, for example in Green, T. W. and

Wats, P. G. M. (1991) Protection Groups in Organic Synthesis, 2nd Edition John Wiley & Sons,
New York.

[00159] The structures of Compounds 1-70 are illustrated in Tables 1 and 1a.

35



2 h). ESI-M5 mz 383 (M#). [00157] Conpounds 1-70 as
descri bed above are nerely illustrative of indol one
weeopomwdds which may be utilized in the nmet hodBCDUSI006046826
present invention. Further indolone conmpounds may be
obtai ned utilizing the nethods shown in Schenmes 1-5
and procedures generally known in the art. [00158] It
may be necessary to incorporate protection and
deprotection strategies for substituents such as
am no, am do, carboxylic acid, and hydroxyl groups in
the synthetic nethods descri bed above to form
i ndol one der i yahleeChdiichiosisudt@res Bf ChapolAds and
deprotection of such groups are wg,l -known in the
art, and may be found, for ekanple/in Geen, T. W and
Wits, P. G M (1991) Protectigg=aoups_in Organic
Synt hesis, 2nd Edition John Wlfey & gons?  New York.
[00159] The structures of oup 1-70 are
illustrated in Tables 1 angf | a. WD 2007/ 070362
PCT/ US2006/ 046826 Chemi cal 8sructures of

Conpounds R3 R2 BT —(ih>==OR5 N
X
Substitution

Compound R1 R2 | R3 | R4 [R5
1 Ph OMe | H H H
2 Ph H |CF| H H
3 Ph H [Me|{ H H
4 Ph H Cl H H
5 Ph H H | CF | H
6 Ph H H | Me | H
7 Ph H | H | C |H
8 Ph H H Br | H
9 Ph H H F H
10 Ph H H |OPh | H
11 Ph H H |OEt | H
12 Ph H H [{OMe | H
13 Ph H Cl H | Cl
14 Ph H |[Me| H |Me
15 Allyl Hi{Ca! d|H
16 Allyl H Cl H.|Cl
17 Isopropyl | H H Br | H

Ph = Phenyl OMe = Methoxy OEt = Ethoxy
Me = Methyl OPh = Phenoxy
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R, Substitution Conmpound R1 R2 RBR4A R5 1 Ph O HH
H 2PhHCF3HH 3 Ph HM HH 4PhHO HH 5 Ph

wol2ed78F86H 6 Ph HH M H 7 Ph HH *A H 3 PbCHURRBE/046826

H 9Ph HHFH 10 Ph HHOPh H 11 Ph HH OC&t H 12
Ph H HOw H 13 Ph HO HO 14 Ph HM' H M 15
Allyl HA d H 16 Allyl HA H. d 17 Isopropyl H
H Br H Key: Ph = Phenyl Ow = Methoxy OEt = Ethoxy Me
= Met hyl OPh = Phenoxy 36

Table 1. Chemical Structures of Compounds

Compound Structure
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WD 2007/ 070362 PCT/ US2006/ 046826 Table 1. Chem cal

Structures of Conpounds Conpound Structure N Q 18 O
WEEB7/0M36C1 N\ 19 CF3 0 bs O 20 N N-- 0 O BCT/NS2006/046826

21 CF3 O S C J\ 37 WD 2007/070362

PCT/ US2006/ 046826 Conpound Structure

Compound Structure
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H N 22 )~P/ N1O NI\ NN 23/ NO / N 240
NC 25 N\ CIL ON 38 WO 2007/ 070362
woee0aBeD6/ 046826 Conpound Structure PCT/US2006/046826

Compound Structure

Ci
. | o
N O

27

28

29




d 26N NOO NO 27N\ C ONOCEF3 d
28 N\ C O Nbcl d d 29N\ A OON239 W
w@ow7/00i36862 PCT/ US2006/ 046826 Conpound St r ucPOT/@S£006/046826

Compound Structure
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B30ONV O NS 31 NV ON S~ C 32N o S-"1
N\ ~ 33 ():/ NO SN\ 34 S 40 WO 2007/070362
WO 0a%eD6/ 046826 PCT/US2006/046826

Compound Structure
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Compound Structure F 35 N\ a C/ F NS N\ 36 O
OON-Od N\V37/ O/ NS - O\ 38\ N\ / O I\
W@ 20081070362 PCT/US2006/046826

Compound Structure
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39 vI~-\ O NS 41 W 2007/070362 PCT/ US2006/ 046826
Conmpound Structure N\ 40/ cI O NS 41 N\ /
w@240707086zl cr 42 N\ O NC~= S 43 F PCT/US2006/046826

Compound Structure
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OF \--O d 44 N\ Cd O N 42 WO 2007/070362
PCT/ US2006/ 046826 Conpound Structure N\ 45 CF3 O N
w@2ook/o7036k © F N\ F 46 0~/. NO'N N\ PCT/US2006/046826

Compound Structure
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47 CF3 O "' FN\ 48 F O OGN 49 N\VCI O
0-: N~ 43 WD 2007/ 070362 PCT/ US2006/ 046826 Conpound
wokeaotresee C BEON\ /-0CI CNNN PCT/US2006/046826

Compound Structure
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51 O N\ 52531/ OF N d 54 044 W

2007/ 070362 PCT/ US2006/ 046826 Conpound Structure 55
waR0oM3656 N C~~ N O57 N\ / N O CF3 CPCcH8S2M06/046826

/

Compound Structure
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O S 45 WO 2007/ 070362 PCT/ US2006/ 046826 Conpound

Structure' ~~NN\V\ 59 N .S C N\ 60S\ 61N
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ID SS- N 63 N\ / 0O .N46 WO 2007/070362

PCT/ US2006/ 046826 Conpound Structure N 64 \ N'N O
we2007/0103&2 O N\ 66 J :)N>== O 0 N\ | 67 CCr¢T1/B2008M046826

O68 NCF3. O N

Compound Structure
69 [ CFs
. O
N
OH
Cl
Cl
70 N@’
!
Cr
N
G
N

48



47 WO 2007/ 070362 PCT/ US2006/ 046826 Conpound
Structure 69 O-NOcF3 0 OH¢cl 70 cl ON CC-==
W@ 20074803%0D 2007/ 070362 PCT/ US2006/ 046826 ScherPeT/1182086/046826
y YYLYYlss 1) base B-NH2 Y3/ O2) A-X 3\ / CO
y3 Y4 HY4., AY4 A Schene 2a Y2 i y Yi y2 YIB

Scheme 1*
B
Y 1 Y Fa Y Fa s
1) base B-NH,
Y3 Y3 Y3
o 2)AX o} o)
Y, H Y. A ¥ 1'&
Scheme 22
B
Y, [ &
B-NH,
> Y3
O
a Y4 1';

Y,, Y, ,Y3 ,¥,, A and B are defined as described in the
specification. X is a leaving group such as Cl, Br, I, or OTs.
R is a boric acid or dialkylborate group.
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O ARB-NHR2 Y3 OCu(QAO2 YaOY3 O Y4 HY4A AY4 A
ayl, Y2 Y3 ,Y4, A and B are defined as described in
wo b@7/03@eri fication. X is a | eaving group suchresUS2006/046826

Br, I, or Ols. Ris a boric acid or dialkylborate

group. 49 WO 2007/ 070362 PCT/ US2006/ 046826 Schene 3a.
Synthesis of Isatins Y1 Y1 Y2 1. (CO 2C12 Y2/ O

Y3 NH 2. AICI3 Y3 OY4 AY9 Aayl, Y2 ,Y3 Y4 and A are
defined as described in the specification. 50 WO

2007/ 070362 PCT/ US2006/ 046826 Scheme 4a. Synthesis of

Substituted Igguaalng®] 0Res tBesd ol r4cPn¥2 Y3 p Y3 O

%Y,, Y, ,Y, ,Y, and A are defined as described in the specification.
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y4 1,4 H Base (such as NaH Base (such as NaH or

K2C3B), A-X or K2CA), A-X or or For A = aryl or For
wa\2e07arosb2 or heteroaryl: A-R  heteroaryl: A- RPCT/US2006/046826

Cu(QAC) 2, Et3N Cu(OAc)2, Et3N Y1l yl Y2 0 Y2 NB

B-NH2 3 03 0 Y4 AY4 Aayi , Y2, Y3 'Y41 A and B

are defined as described in the specification. Xis a

| eavi ng group such as d, Br, I, or Os. Ris a boric

acid or dial kyl borate group 51 WO 2007/ 070362

PCT/ US2006/ 046826 Schene 5a. Synthesis of Aryl or

Het ecgahy/ la=. Sathidii-Lds | SiLRRL morﬁﬁo@ndﬁmms
Ar-1B_(OH 2, Pd (PPHB) 4 Ar-~ NON O

Y.
Y, *
B-NH,
Base (such as NaH Base {such as NaH
or K2C03), A-X or K2C03), A-X
ox or
For A = aryl or For A = aryl or
heteroaryl: A-R, heteroaryl: A-R,
Cu(OAc),, EL;N Cu(OAc),, Et,N
B-NH,

Y., Y, Y, .¥,, A, and B are defined as described in the
specification. X is a leaving group such as Cl, Br, I, or OTs. R is
a boric acid or dialkylborate group.
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A A Ar aryl or heteroaryl aA and B are defined as
described in the specification. 52 WO 2007/070362

wE 082606/ 046826 Phar maceuti cal Conposi ti onBCT/002060946826
As a specific enbodi rent of an oral conposition of a
conpound of this invention, 100 ng of one of the
conpounds described herein is fornmulated with
sufficient finely divided |actose to provide a total
amount of 580 to 590 ng to fill a size O hard ge
capsul e. The i ndol one conmpounds can be adm ni stered by

any kn@&ﬁeﬂaa%& Fagy, &éﬁggkg Jrf pmeua@umﬁ aPgl-
f or mul gd %% é?p%mln 03|tory, cream i nhalant,
or transagr 83ﬁbosff|ons suitable for ora
adm ni stration |nclude solid forms, such as pills,

capsules B granul es, tablets, and pomders and |BEUId

f orms, ch as &OIB%BIH ns,, égplﬁp; elixi rs and
Br~/EUS ons oLns_useihLiinL_ﬁate

Ladm ration include sterile solutlon | s\ ons,

a Spedsi ons. Opti mal dosages to be ni St ered
may bel determ ned by those skilled in the art) and
will vary with the particular conpound in us& the
strength of tharps eparlatorohetéhearyide of
adm nistration, and the advancenent of the disease
condi tion. Additional factors depending on the

°A anga® jaxe afdefinbidects bdeagribeal cch vihe spsdifiganion.
need to adjust dosages, including subject age, weight,

gender, diet, and tine of admnistration. In the
subj ect application a "therapeutically effective
anmount” is any anount of a conpound which, when

adm nistered to a subject suffering froma disease
agai nst which the conpounds are effective, causes
reduction, rem ssion, or regression of the disease.
In the present application, a "subject” is a
vertebrate, a mammual or a human.
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Experinmental Details 1Il. In-Vivo Model A Materials
and Methods Effects of Conpound 2 on Cognition. 53 WO
wQ@oe@7/0ese862 PCT/ US2006/ 046826 [00161] Thi s sSPODYSNA&046826
undertaken to denonstrate that the cognitive task such
as contextual nenory and object recognition nmenory in
mce is enhanced by treatnent with Conpound 2.
[00162] Contextual Menory. Contextual nenory is a form
of Pavlovian fear conditioning in which a naive nouse
is placed into a novel chanber (context) containing
distinct visual, olfactory and tactile cues. After a
few seconds of acclimation, the nouse receives a
Pharmgeeitital Coinpgsiglonstri ¢ shock to its feet. Fromthis
negati ve experience, the nouse wll renenber for
[00160]nONt hast hadpetifizt enlbadinsent | of dangel anpoditon P ag admpound of this
, back into the sane context at some later tine after
inventiony 0Gimgyof eneeofithe sempowrdsudestribvassipeinds fomidatgd withssufficient finely
.. "freeze," sitting stone still for nmany seconds. .This
divided Jactqse 0 prpvidea M%[%Qﬁ 280 tp ﬁ%ﬁ}&to\xﬁgﬁ sizg, Q,hard gel capsule.

experience fear. The percent of .tine during an

The ind NGRS \é@fﬂ.tp%ﬂn@? rchﬁ’dbﬁt Qﬁﬁliﬁigﬁré@ %ﬁem?}p %@%mf HR4EE . For example, the

represents a quantitative neasudre {(nenory score), of

compouhll$ M BY for@luldidtEaLd Bipule, slibkdly, CRALEXhhAAnt, or transdermal patch.
condi tioning has been extensively used to investigate

Compodifienseuitaiile foulystlr administerdioat invipdee solidrdoimst @dh as pills, capsules,
learning (Philljips, R G, and LeDoux, J. E. 1992; Kim _
granulesy tagjets, ” quarh Povystsis. t @b iy forms.qpuchy 99 4solytimyg) syrups, elixirs, and,

suspens{(:)ﬁlg.t ?ﬁ%ﬁ%lf;segﬁpg;lé&)%gegger%%dgrﬁp%ﬁgggﬁ Ensc?ucyess%grilte %ofutti%gg, emulsions, and

suspensf¥ngPocanpus- dependent menory (Bourtchoul adze et al
1994; 1998; Silva A J. et al. 1996; Kogan J. L. et
al. 1996; Abel,'T. et al. 1.997; Gese KP., et
Optimal dosages to be administered may be determined by those skilled in the art, and will vary

with the particular compound in use, the strength of the p'reparation, the mode of administration,
and the advancement of the disease condition. Additional factors depending on the particular
subject being treated will result in a need to adjust dosages, including subject age, weight,
~ gender, diet, and time of administration. In the subject application a “therapeutically effective
amount” is any amount of a compound which, when administered to a subject suffering from a
disease against which the compounds are effective, causes reduction, remission, or regression of

the disease. In the present application, a “subject” is a vertebrate, a mammal or a human.

Experimental Details

II.  In-Vivo Model

A. Materials and Methods

Effects of Compound 2 on Cognition.
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al . 1998) and strain and genetic background
differences in mce (Logue et al. 1996; Chen et a
wa2@670dgryen, P. V. 2000). Because robust nmenmpCy/USHIN6/046826
be triggered with a few mnutes training session,
contextual conditioning has been especially useful to
study biology of tenporally distinct processes of
short- and long-termnenory (Kimet al. 1993;
Bourtchoul adze et al. 1994; 1998; Abel, T. et al.
1997). As such, contextual conditioning is an
excel l ent nodel to evaluate the role of various novel
[00161)dr ug- Thispstudgiswas hidegaicane tetepstraientharetidr yognitive task such as
[00164] Cnoject Recognition. Cbject recognition is an
contextual Ho¢wghc ahd yohjedtereapgnition lmdmery ogteg 35 enhirdeddens reatment with
not,_ result from negative reinforcenent (foot shock).
Compoupi% t ask relies on the natural curiosity of rodents
to explore novel objects in their environments nore
t han fan1I|ar A 54 WO 2007/070362 PCT/ US2006/ 046826

[00162]OneffHFg)ITUS ave 'gltg{yeﬁg:eg to | th‘%n?ﬁ?,e an | lf%lienl'fe 2?%‘/ ovian  fear

conditiohhia inS¥Meh 286 ® mbeSCe plabd b % n¥vENCRREBR (cdRBRY) Yontaining distinct
will attend and explore a new object nore than a

visual, dlfacidry and ¢andile @61 GSerRuiewrsgcondsi afianglimation Ws@miosse receives a brief,
presented with two_identical, novel objects. Mce

mild elm sherlk treits dgetal Fspnbﬁuawgetavﬂq P’ﬁ@fm%ﬁ‘?af the rﬂgowﬂl remember for:

over . then1 Dun
months El} 2\,\% ef |1]s %ef?,ugi gﬁcgg gh% 8%3 ﬂs egcgﬂa coxﬁt&&t .‘ilt some later
time aﬁgpﬁ'am&@%é( bustiendifdl Pésﬁgnseot@ Bnbef RNASFPeezt,” sitting stone still for
famliar to the animal, and it then spends nore ting
many s€opHer iTigs i Sirfiday mowaht h@peRs to haiaas Wwhwntheheexperience fear. The
famliar one (Bourtchoul adze t al., 2003). Recent
percent ngfutivierdgiing &t udiseyation pedrdnthatidhorsousst epbnidhafrozen represents a
nmenory in object recognltlon depends on prefrontal
quantltaélaﬁpﬁas'ew@)emqrzﬁp?qﬁ ofj gpepempgy Beihe CoORE8) . Consi st ent
wWith these findings, rats with the PFC IeS|ons show

[00163]poor &%B@xﬂgﬂ e Yo rllxa% ht?e\én aé)geﬁs%%gr rl?Sgdt ﬁ’) investigate the neural

di scri'm nate between iar nove
substrates mediating fear-motivated learning (Phillips, R.G., and LeDoux, J. E. 1992; Kim et al.

1993; Bourtchouladze et al. 1994; 1998). Contextual conditioning has beén also used to study
the impact of various mutations on hippocampus-dependent memory (Bourtchouladze et al.
1994; 1998; Silva A. J. et al. 1996; Kogan-J. L. et al. 1996; Abel, T. et al. 1997; Giese K.P., et
al. 1998) and strain and genetic background differences in mice (Logue et al. 1996; éhen et al
1996; Nguyen, P. V. 2000). Because robust memory can be triggered with a few minutes
training session, 'contextual .conditioning has been especially useful to study biology of
temporally distinct processes of short- and long-term memory (Kim et al. 1993; Bourtchouladze
et al. 1994; 1998; Abel, T. et al. 1997). As such, contextual conditioning is an excellent model

to evaluate the role of various novel drug-compounds in hippocampus-dependent memory.

[00164] Object Recognition. Object recognition is an ethologically relevant task for
rodents, which does not result from negative reinforcement (foot shock). This task relies on the

natural curiosity of rodents to explore novel objects in their environments more than familiar
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objects (Mtchell, 1998). Oher studies on nonkeys and

rodents suggest that the hippocanpus is inportant for
woeeslo7@e} ect recognition (Teng, 2000; Minby, PODL$2006/046826

Hence, object recognition provides an excell ent

behavi oral nodel to eval uate drug-conpound effects on

cognitive task associated with function of

hi ppocanpus and cortex. Methods 100166] Subjects.

Young-adult (10-12 weeks old) C57B1/6 male m ce

(Taconic, NY) were used. The mce were housed (5

' in standard | abgratory cages and nai ntai ned on

nm ce) Qratory, . a
ones. Opyioysly; fopan ghiert (0ybg elfamphar, sthsAnimahmysypave afspdyd to 1t before and

conduct ed during.the |ight phase of the cycl he
rememtSf 5} Sineiehed” HepFe, apnils P EhHp @ plsiory T Aiop Agheyplore a new
object G ERSh&r be ] Ndi vidual cages and mai ntai ned so

unti t%e e'ng'r o? ‘the experinment. Wth the exception of

testing tinmes, the mce had liberal access to food
[00165)and wdueing fFhiairy pemomenisspresented onthuste ddentical, novel objects. Mice
accordance with Anjnmal Wl fare Assurance #A3280-01. ]
explore Ahemmeauallyr by meprashingd siiffing eod damekngvovhr than. Apupeg testing, the

. Welf t. d Depart t of Healt d H ..
animl Y prsFnged e FUBTE IS G TAPPBORREL FBR rigemory of the taining
] i ni. ' T t ual. N
objoot SpEAR A B (E84e imal W37 020 HOMLHING vl g e new novel

object rathef tHial thy AUl R ABbAAcINM 28 % aPN2003)"REBEN neaiMbking studies in
2007/ 070362 PCT/ US2006/ 046826 in cyclic AMP response

humansed @nenstralxdn thian gngnatyeimolfje GRiEBS gnitiomw clepenids om peefivagal cortex (PFC)
. used (Bourtchoul adze et al., 1994). On the trainin ]
(Smith, J99; Dieiberts US9Iha & opmistent witht esenBindingsli ratsowithgthe PFC lesions show
chanber (Med Assogiates, Inc., VA). for. 2 mnutes -
poor WBE?‘&% é““t"ﬁ%ryo RAEP Y BiE oRarTh ﬁ%?‘%‘i‘ﬁ“ﬁf}?ﬁ?gker&lﬁgﬁl,faﬁ%‘%ﬂ and novel
otjos S A5OSR G 1 B 0 SRl ¥8 pocams

importatb @§KSovel oBjdet ?@:dgﬁﬁi,o&eafeﬁ%,mot;wﬁ% N2O®O, BRhtd&bect recognition
package (Med Associates, Inc.,VA). After the | ast
provides raal encelettr bellavidrhle nidek tovevaudte fdrugeotipeund rdfecisom r©ognitive task

. chanber i
associated with function of hippocampus and cortex.

Methods

{00166] Subjects. Young-adult (10-12 weeks old) C57B1/6 male mice (Taconic, NY)
were used. The mice were housed (5 mice) in standard laboratory cages and maintained on a
12:12 light-dark cycle. The experiments were always conducted during the light ﬁhase of the
cycle. The day before the initiation of the experiment, mice were housed single in individual
cages and maintained so until the end of the expériment. With the exception of testing times, the
mice had liberal access to food and water. The experiments were conducted in accordance with
Animal Welfare Assurance #A3280-01. Animals were maintained in accordance with the

Animal Welfare Act and Department of Health and Human Services Guide.

[00167] Contextual Condifioning Training and Testing. To assess contextual memory,

a standardized contextual fear conditioning task originally developed for evaluation of meniory
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for another 30 seconds and were then placed back in
their home cages. 24 hours after training, the nouse
woers7phr@eed i nto the same trai ni ng chanmber andpCT/US2006/046826
contextual nenory was assessed by scoring freezing
behavi or ('freezing' serves as nmenory score). Freezing
was defined as the conplete |ack of novenent in
intervals of 5 seconds (Kimet al., 1993; Phillips &
LeDoux, 1992; Bourtchoul adze et al., 1994; 1998; Abe
et al., 1997). Total testing tinme |asted 3 m nutes.
After each experinmental subject, the experinental
in cyclizppaviBt mespanss tehemnentgbindieg aatin i “CREB Y, kaedlanul mice was used
dried, and ventil ated for a fem1n1nuﬁ

(Bourtcle%&%’g)e t@bn 39400 aPPABA HEHIEH R TR PUR ) S146ed dpto the conditioning
I
chambelf gﬂ% ssoélate\éefn% ,?ﬁg 9%]16 ? r?lﬂgtes %%F]Jrg HheE gngé?. oq*tp%og{i]ﬁ%ged stimulus

neani n experi|

US), 0 @C}Hﬁ' Bf Q"keé@ncgfoo@ sBRACT ThE UsIRaCrpbies tt\)vo"tﬁnéésﬁ/‘i’thad"l min inter-trial
equal nunber of experinmental and control mce; (ii).

interval €BEvel PeHocRE N Tedinin@ORist p&rforid bephitoaiaed 2e0ftware package (Med
i ndependent tinmes, and replicate days were added to
AssociatpsnicaVé\)f iAdidr the iasblaringig @@b jthe mice Whee lpfde élwmighmmng chamber
ach exper.i nment mas filmed, Edeach g eri ment

for anotgirpé‘? F‘i’Fé\‘Hi% POGETE igReRlacsdrack 4 Theyr poraecrBSt: neh °B‘is after training,
the mouse vras Zpe écegdt dle ;2 t{rallnﬂi n gﬂ{%r taﬁé tclogg:xtuap%e%lc\fﬁ% V@as assessed by

s unp festusin

sconngﬁ?&% e(h%ﬁzﬁ‘JtrV(t B¥ezmP- Qerveﬁpé. e ts6b:@). |Fir€&zm£\|vl/as deﬁned as the

~values in the text and figures are expressed as nean +
completSHbtk [ofGid@&nddjirdhteRedo gfiist sconnds @i Yy ahnd 9FBsPhibidps & LeDoux,
Ani mal s were handled for 3-5 mnutes for 5 days. The )
1992; Boustchmfladze at ahi ‘Hg 1998; Aheli qriablub$97én iTodal togtingnlime depted 3 minutes.
into a trainin ar at us aPIeX| las b

of L=4 ‘
After eqsh SREBIeBIA SHBIoFE S0 CORST TR ARORTES HPRAPrPRelly Gigned with 75%
ethanol a\pgte %Ir{e?% e 1@?& %}Haati%\erg l?é:é environment for 15
nut'es our zZe

tc st al 2003). Training was
|n|t| ated 24 hours 'after habltuatl on. A npuse was

[00168)P! aceddheeitunConditforing Dt o\ hl¥sis WAl expetiftenits'®dre designed and
two identical objects (e.g. a small cone-shaped

performetijie e tplanaadifashionaincamag thas (DXpt each exporiment2doTidiios 62e. a specific
PCT/ US2006/ 046826 .

dose-effect) we used an equal number of experimental and control mice; (ii) each experimental

condition was replicated 2-3 independent times, and replicate days were added to generate final

number of subjects. The proceeding of each experiment was filmed. In each experiment, the

experimenter was unaware (blind) to the treatment of the subjects during training and testing.

Data were analyzed by Student’s unpaired ¢ test using a software package (Statwiew 5.0.1; SAS

Institute, Inc). All values in the text and figures are expressed as mean + SEM.

[00169] Object Recognition Training and Testing. Animals werée handled for 3-5
minutes for 5 dgys. The day before training, an individual animal was placed into a training-
apparatus (a Plexiglas box of L=48 cm; W=38 cm and H=20 cm) located in a dimly lit rcom and
allowed to habituate to the environment for 15 minutes (Bourtchouladze et al., 2003). Training
was initiated 24 hours after habituation. A mouse was placed back into the tra'ihing box, which

contained two identical objects (e.g. a small cone-shaped object), and was allowed to explore
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these objects. The objects were placed into the
central area of the box and the spatial position of
wobyeoreset | eft-ri ght sides) was count er bal anceBCDh®s@&M6826

subjects. Animals were trained for 15 m nutes.

[00170] To test for nenory retention, mce were

observed for 10 mnutes, 24 hours after training. A

nouse was presented with two objects, one of which was

used during training, and thus was famliar' and the

ot her of which was novel (e.g. a small pyram d-shape

object). To insure that the discrimnation targets do
these ohjests.dThe ebjects wenslplaced finterthe geritrad iprardfithbebex asd Bjcegpatial position of

X t ) aratus and the objects were thoroughly cl eaned.
objects {f5frrigh SHEDAROFOUA PUGA DRUAER PURIBGST oLniaals gt ained for 15
minutesrﬁ nutes. [00171] Object Recognition Data Analysis. The

experinments were videotaped via an overhead video
canmera system Types were reviewed by a blinded

[00170j0bSer @l tegtnfdr h{&mfr?'rét@ﬂﬁ&g mide RAdtE QbedrveR FNE] R1iSutéd 24 hours after
determ ned: tine of exploration of an each object; the

trainingt oA ahousermeasopresantgl withttivorobpécts, meads] velsich ;wasursbé duohg training, and

approaches to the obj ects; and tinme (latency) to .
© thus was‘fagniliagpanc erother efwhisheves navd (gigs arsmalhpyipend-shapscobject). To
. - NMOLy Score - wa etermned as desgcribed ) .
insure thpHF SHder oo e 86 naF Diter g prncklodfiPE ST xastimgptal subject, the
apparat@ and &QQ;% ectd VRREHIAI RN iN A 98 Rethapol dRIM ahd ventilated for a
unpai r ed test using a software package (Statw ew
few mirfutés. 1; SAS Institute, Inc). Al values in the text
and figures are expressed as nean SEM [00172] Drug

Conpound Admi ni stration. Conpound 2-was freshly .
[00171]pr epa@Rieet BecognitionRatonpalysis- (I prpesimapiiswjere whisgtaped via an

overheagﬁésg% ig?%\%i%%%@%.[)%c' sgﬁfgpeg%%e@%ﬁg Sagﬁ/@ﬁ% @? . graq@ the following
behavio%?ﬂ(agr%.rﬁ%%{'Sﬁglfif(eg&%{%grﬂéla&:%gﬁ;lg g’k%f(?)l(:)%ﬁitﬁn)boet?%lr éeja% ?ogur]%thgle total time of

explorafbn Bf the"BHjK&s2REMBE: ofMabkDatiR! foy tHOoWedtsP8A®tBne (latency) to first
& :
trai ni ng. ntrol aninmals received vehicle alone (5%

approacBNB@naoisjectO $te GldCriatindtidni indevat-engmorfyascosne vas atemniigd as described
_and drug-injecti ng procedure, an experinentally

previously (Ennaceur et al., 1997, Bourtchouladze et al., 2003). These data were analyzed by

Student’s unpaired ¢ test using a software package (Statwiew 5.0.1; SAS Institute, Inc). All

values in the text and figures are expressed as mean + SEM.

[00172] Drug Compound Administration. Compound 2-was freshly prepared from a
stock solution (10 mg/ml DMSQ), which was maintained at 4°C. Compound 2 was dissolved-in
a suspension of 5% DMSO and 95% CMC at 2% in water and administered intraperitonially
(I.P.) at doses 5 mg/kg; 10 mg/kg and 30 mg/kg 20 min before tréining or at 1 mg/kg and 30
mg/kg orally 60 min before training. Control animals received vehicle alone (5% DMSO and
95% CMC at 2% in water). For each training and drug-injecting procedure, an experimentally

naive group of animals was used.

Results
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nai ve group of animals was used. Results 57 WD
2007/ 070362 PCT/ US2006/ 046826 [00173] Cont ext ual
wokoonyo3cIo eval uate the effects of Conpound 2POIVUS2006/046826

contextual nenory, mce were injected with Conmpound 2

or vehicle 20 m nutes before training and trained

wWth 2 training trials (US). Mce were then tested in

the sane context 24 hours after training (See Figure

1). I.P. admnistration of 5 ng/kg, 10 ng/ kg and 30

ng/ kg. of Conmpound 2 significantly facilitated

freezmgto context 24 hr after traiping (40.3 + %
[00173],5 o fantextual Memory.s FP(@I ?{rg'e S (o&_%\)mggund 2 on contextual

memorf,orﬂfcrfgi/g’rﬁ_é?]ﬁgt)egovﬁgp ngm’pgé?d Q 8)1‘ Vghl%le/ﬁd/ ﬁn Ss %efogﬁj tralm{lg and trained

con

with 2 %ggn%lg% ﬁrazﬁ@ ‘%%J‘@? MICC%VJI'@tMa‘I fe%flﬁ:dﬁn"’th@ s%rf? (SUntefiQ 24"Bét9 after training

contro

(See Figutglant ' kPu apﬁmme@attont 8B 1) gm{gOllKﬂ]mg?kgn alnar 1;0 mgkglof Compound 2
delivery of 1 ng/kg and 30 nmg/kg.of Conpound 2 sixty
SIgmﬁC(aGttlJy fagilptatedefienzeng tioegontemgzéhghﬁm tca;mﬂg;(@éct I4|7t %t\§d24 5+3.2 % for

5 Mgk SrompeIRce %e@%”&]”%re@&? {36y 07005 chieh &1 51 <°/ﬁ 4?0324 5432 % for 10

mg/kg EO%PQuﬁl)%ng n%g V5. c(on%rfgs) ({\/\éf R ?Irgoerndg %3 1 2%55 7%) ¥ %)455 + 3.2% for 30
mg/kg @61‘2&96&&1 5 (HEPRIS. 86hnitold G§46) B$<IF601; @tgagrﬁ’s%pa{r&i)ilt%éd)

Obj ect Recognition. To evaluate the effects of
Compound 2 on object recognition, conmpound or vehicle
[00174RI one Simélagsnoral gekevery off 1png/keg aﬁa‘/ﬂ_ﬁ@/kg'.o:@caﬁpnimmz esscty (60) min
bef ore a 15-m nute traini ng session. Vehicle-in

before reipmg SeRificandy, 6%%’(!!‘3}56‘034 z&anaiyval Benent (%ébaﬁ % o 23 +3.2 %,

for 1 mgﬁ( mB?u%é?rgﬁR O)adm o S 2?2._&%)’(}15,%#%%% %fl’}n %2 3+32%
for 30 @Jy_pgjg%gqﬂo%%e%tyl@? vge%@{@erli @é 0, g&_@gg,{ @{f\dhgtf{gnme)d ¢ test; (See

Figure Honpound 2 injected m ce; p<0.05; and DI = -10.2

[00175] Object Recognition. To evaluate the effects of Compound 2 on object
recognition, compound or vehicle alone was administered i.p. to C57BL/6 mice 20 minutes
befofe a 15-minute training session. Vehicle-injected C57BL/6 mice showed poor 24 hour
object recognition. However, a single administration of 1 mg/kg Compound 2 (n=14) or 5 mg/kg
Compound 2 (n=12) significantly enhanced recognition memory [Discrimination Index (DI) = -
10.2 + 4 vs. 5.1 + 6 for vehicle- vs. 1 mg/kg Compound 2 injected mice; p<0.05; and DI=-10.2
+4 vs. 18.8 + 6.6 for vehicle- vs. 5 mg/kg Compound 2 injected mice; p<0.0005] (See Figure 3).

[00176] The results of the aforementioned experiments demonstrate that a therapeutically
effective amount of the indolone compound(s) described herein is useful to treat a subject

suffering from a cognitive impairment or a cognitive disorder.
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+ 4 vs. 18.8 6.6 for vehicle- vs. 5 ng/kg Conpound 2
injected mce; p<0.0005] (See Figure 3). [001761 The
wo eeulov@enf the af orenmenti oned experinents denmPOBUSEIDE046826

that a therapeutically effective anount of the

i ndol one conpound(s) described herein is "Useful to

treat a subject suffering froma cognitive inpairnent

or a cognitive disorder. 58 WD 2007/070362
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What is clainmed: 1. A nethod of treating a subject
suffering froma cognitive inpairnment which conprises
wa@doworsteri ng to the subject an anmount of a cPOPUNINA6/046826
effective to treat the subject's cognitive
i npai rment, wherein the conmpound has the structure: B
YN Y2 O Y3 NA Y4 wherein each of Y1, Y2, Y3, and
Y4 is independently -H, straight chained or branched
Cl- Cr7 al kyl, nonofl uoroal kyl or polyfluoroal kyl;
strai ght chained or branched C2-Cr7 al kenyl or
What is@&lidipes] ; C3-C7 cycl oal kyl, or C5-C7 cycl oal kenyl; -F,
-, -Br, or -T; -NO2; -N3; -CN, - O, -SR4, -OCORM4,
-COR4, -NCOR4, -N(R4)2 , -CON(R4)2, or -COOR4; aryl or
1. Reh&HOA LY trea®ig RBVbjéotBuéringlfrotila coghiBVelinyshiRh&s S/HicHPBomprises
adj acent carbon atons can constitute a nethyl enedi oxy =
ipinisteripgiodhp sekiest anamaynt afia sewpennd gifeqivede figpigihe subject’s
k L : oal kyl or
SR e A M e o Rl b OB BER - 7
al kenyl or al kynyl; C3-C7 cycl oal kyl, C5-C7
cycl oal kenyl, aryl or aryl (Cl-C6)alLkyl; wherein Ais
A, straight chained or branched (*; C7 al kyl, aryl,

het eroaryl, aryl (Cl- Y, X

wherein each of Y, Y>, Y3, and Y4 is independently -H; straight chained or branched C;-
C7 alkyl, monofluoroalkyl or polyfluoroalkyl; straight chained or branched C,-Cy alkenyl
or alkynyl; C3-C; cycloalkyl, or Cs-C5 cycloalkenyl; -F, -Cl, -Br, or -I; -NO;; -Nj; -CN; -
OR4, -SRy4, -OCOR4, -COR4, -NCOR4, -N(Rs): , -CON(R4)2, or -COORy; aryl or
heteroaryl; or any two of Y, Y2, Y3 and Y4 present on adjacent carbon atoms can

constitute a methylenedioxy group;
wherein each Ry is independently -H; straight chained or branched Ci-C; alkyl,
monofluoroalkyl or polyfluoroalkyl; straight chained or branched C,-C; alkenyl or

alkynyl; C3-Cy cycloalkyl, C5-Cy cycloalkenyl, aryl or aryl(C;-Ce)alkyl;

wherein A is A’, straight chained or branched C;-C; alkyl, aryl, heteroaryl, aryl(C;-
Ce)alkyl or heteroaryl(C,-Cg)alkyl;

wherein A’ is
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C6) al kyl or heteroaryl (Cl1-C6)al kyl; wherein A is 62

WO 2007/ 070362 PCT/ US2006/ 046826 0 On RS nr In RL
worofOHBy2 N R4 n CR2R3 wherein RI and R2 are P@EL/S2006/046826

i ndependently -H, straight chained or branched C -C7

alkyl, - F, -d, -Br, -1, -NO2, or -CN, wherein R3 is

-H, straight chained or branched CI-C7 al kyl, -F, -d,

-Br, -1, -NO2, -CN, - OR6 aryl or heteroaryl; wherein

R5 is straight chained or branched Cl -Cr7 aIkyI,

-N(R4)2, -ORS, or aryl; wherein R6 is stright

chai ned or branched Cl -C7 al kyl '

aryl, or hetgroaryl; provided ho B is aryl or
het er car bon atom or cgf Qr{ hoito
the nitr at omgof the imne Bond nﬁ onI){ Ie
substituted with one or nore of the fol g: L H -F,
-d, -Br, -1, -CN, nethyl, ethyl or nmethoxy; wherein

each n is independently an integer froml to 4

i nclusive; wherein the conpound is a pure Z imne
isoner, a pure Eimne isoner, or a mxture of Z and
E imne isoners;

wherein R; and R; are each independently -H, straight chained or branched C;-C; alkyl, -
F, -Cl, -Br, -1, -NO, or -CN; '

wherein R; is -H, straight chained or branched C;-C; alkyl, -F, -Cl, -Br, -1, -NO,, —CN, -
ORg aryl or heteroaryl;

wherein Rs is straight chained or branched C;-C5 alkyl, -N(R4)2, -ORs, or aryl;

wherein R is straight chained or branched C;-C; alkyl or aryl;

wherein B is aryl, or heteroaryl; provided however, if B is aryl or heteroaryl the carbon
atom or carbon atoms ortho to the nitrogen atom of the imine bond may only be
substituted with one or more of the following: —H, —F, -Cl, -Br, -1, -CN, methyl, ethyl or
methoxy;

wherein each n is independently an integer from 1 to 4 inclusive;

wherein the compound is a pure Z imine isomer, a pure E imine isomer, or a mixture of Z

and E imine isomers;

or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt thereof. 63 WO
2007/ 070362 PCT/ US2006/ 046826 2. The net hod of claim
wa 2000362 n t he conpound i s enantiomerically aPdr/UuS2006/046826

di astereonerically pure. 3. The nethod of claim1,

wherein the conpound is enantionerically or

di astereonerically pure. 4. The nethod of claiml,

wherein the conmpound is a pure Z inmne isomer. S. The

nmet hod of claim11, wherein the conpound is a pure E

imne isoner. 6. The nmethod of claim1, wherein the

conpound is a mxture of Z and E imne isoners. 7.

The nethod of claim 1, wherein the conpound has the
ructure: B. YN Y2 O Y 3 N Y4 wherein each of .

ffil,e yoethed - of iy i 4. i WhssaRddhe| wompouae ; 4§ gippantiomerically  and

ahathEn&cal 1ed C1- C7 alkyl, -CF3, -F, -d, -Br,

-1, -OR4, -N%’ 4)2, or -CON(R4)2; wherein each R4 is

i ndependently H, straight chained or branched Cl -C7

i Yhethod 68 clalth 1, WHeRMh the compound is enantiomerically or diastereomerically

pure.
The method of claim 1, wherein the compound is a pure Z imine isomer.

The method of claim 1, wherein the comipound is a pure E imine isomer.

The method of claim 1, wherein the compound is a mixture of Z and E imine isomers.

The method of claim 1, wherein the compound has the structure:

wherein each of Y, Y3, Y3, and Y, is independently -H; straight chained or branched Ci-
C7 alky]': 'CF3: "F, -Cl: "Br, 'IJ _OR4: 'N(R4)2: or 'CON(R4)2;

wherein each R4 1s independently H, straight chained or branched C;-C; alkyl, -CF3, or
phenyl;

wherein A is A’, straight chained or branched C;-C; alkyl, aryl, heteroaryl, aryl(C;-
Ce)alkyl or heteroaryl(C;-Cg)alkyl; and
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wherein Ais A, straight chained or branched Cl-C7
al kyl, aryl, heteroaryl, aryl (Cl- C6)al kyl or
whedonossy | (C 1- C6) al kyl ; and 64 WD 2007/ 07036RCT/US2006/046826
PCT/ US2006/ 046826 wherein A is R n CR2ZR3 8. The
method of claim7, wherein Bis aryl. 9. The nethod of
claim8, wherein B is phenyl and the phenyl is
optionally substituted with one or nore of the
following: -H -F, -d, -Br, -CF3, straight chained or
branched C1-C7 alkyl, -N(R4)2, -OR4, -COR4, -NCOR4,
-CO2R4, or -CON(R4)2. 10. The nethod of claim?9,
wherein Ais aryl. 11. The nethod of claim?9, wherein
Whpeeimaf &% oaryl . 12. A nethod of treating a subject
suffering froma cognitive inpairnment which conprises
admi ni stering to theFaubject an amount of a conpound
effective to treat thHe subject's cognitive
I mpai r ment , rein conpound has the structure: 65
WD 2007/ 070362 0A6826 Rz4 R24 Rz4 N CC

-0
8. The method of claim 7, wherein B is aryl.
9. The method of claim 8, wherein B is phenyl and the phenyl is optionally substituted with

one or more of the following: -H; —F, -Cl, -Br, -CF3, straight chained or branched C;-C;
alkyl; -N(R4)2, “ORy4, -CORy4, -NCORy4, -CO;R4, or —-CON(R4);.

10. The method of claim 9, wherein A is aryl.
11. The method of claim 9, wherein A is heteroaryl.
12. A method of treating a subject suffering from a cognitive impairment which comprises

administering to the subject an amount of a compound effective to treat the subject’s cognitive

impairment, wherein the compound has the structure:
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N R25 wherein each R24 is independently one or nore

of the followng: H F, d, Br, I, CF3 or OCHS;
wob@reriseR25 is methyl, ethyl, allyl, or phenyPCEOS2006@46826

phenyl is optionally substituted wth F, d, Br, CF3,

or OR4; and wherein each R4 is independently - H,

strai ght chained or branched Cl1-C7 al kyl,

nmonof | uor oal kyl or pol yfluoroal kyl; strai ght chai ned

or branched C2-C7 al kenyl or al kynyl; C3-C7

cycl oal kyl, C5-C7 cycl oal kenyl, aryl or

aryl (G -C6)al kyl. 13. The nethod of claiml1, wherein

the cognitive inmpairmgnt is asgeei ated with a

psychi atric disorder, &%psychgtic disorder, a

neur ol ogi cal disorder or ey otic disorder. 14. The

nmet hod of claim1l, wherej/n theN\gognitive inpairnment is

associated with a disordér of fhe C&htral nervous

system 15. The nethod of 14, wherein the

di sorder of the central JVous systemis age- 66 WO

2007/ 070362 PCT/ US2006/ 049826 associ ated nenory

inmpairment, mld cognitiy®e inmpairnment, Alzheiner's

di sease or Parkinson's fji sease. 16. The nethod of

claim1, wherein_the co‘[ltlve i mpairnment is

associated w head anym, brain trauma or

cer ebrovascul g ke nmethod of claiml,

wherein the c Is associated with

attention de LP/1I orifer. 18. The nethod of claim
13, wherein the psychotld\dlsorder i s schi zophreni a.
R25

wherein each Ry is independently one or more of the following: H, F, Cl, Br, I, CF; or
OCH;;;

wherein Ros is methyl, ethyl, allyl, or phenyl and the pheny! is optionally substituted
with F, Cl, Br, CFj3, or ORy; and

wherein each R, is independently -H; straight chained or branched C;-C; alkyl,
monofluoroalkyl or polyfluoroalkyl; straight chained or branched C;-C; alkenyl or

alkynyl; C3-C; cycloalkyl, Cs-C; cycloalkenyl, aryl or aryl(C;-Cg)alkyl.

13. The method of claim 1, wherein the cognitive impairment is associated with a

psychiatric disorder, a psychotic disorder, a neurological disorder or a neurotic disorder.

14. The method of claim 1, wherein the cognitive impairment is associated with a disorder of

the central nervous system.

15. The method of claim 14, wherein the disorder of the central nervous system is age-
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19. The nmethod of claim1, wherein the cognitive

inpairnment is associated with an affective disorder.
wQ@oo07bhserret hod of claim 16, wherein the PCT/US2006/046826

cerebrovascul ar di sease is vascul ar denentia. 67

associated memory impairment, mild cognitive impairment, Alzheimer’s disease or

Parkinson’s disease.

16. The method of claim 1, wherein the cognitive impairment is associated with head trauma,

brain trauma or cerebrovascular disease.

17. The method of claim 1, wherein the cognitive impairment is associated with attention

deficit disorder.

18. The method of claim 13, wherein the psychotic disorder is schizophrenia.

19. The method of claim 1, wherein the cognitive impairment is associated with an affective

disorder.

20. The method of claim 16, wherein the cerebrovascular disease is vascular dementia.
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