| NDENONE DERI VATI VE AND PHARVACEUTI CAL COMPGCSI TI ON COVPRI SI NG SAME FI ELD OF
THE | NVENTI ON 5 The present invention relates to an indenone

deri vat i weoaot/Bogbar maceuti cal conposition conprising Phe/xxammosbissh i s
used for preventing or treating bone di seases such as osteoporosis. 10
BACKGROUND OF THE | NVENTI ON Ost eoporosis is caused by reduced bone
mass, |eading to weakening of the bone strength and an increased risk of

bone fract ure. The [RBENONISDERISANIVE ARD BARIEACIHLRES. bone
The pea

resorption and bone formati on processes. bone mass is 15 achi eved
at about 25 ages in heal GQMK ONGOMERISENG SAMBW y wi t h advanci ng
age. Wnen generally have a | ower bone mass than nen, and the bone | oss
becones increasing nore pronounced after nmenopause. Ten mllion people are
pr esuned FIELDOF #HE INNENIKMYorosis in U S., and about thirty-four mllion
peoplf in the world have the problemof | ow bone nass, and they are under
the risk of osteoporosis. Cinical studies showed that 20 the death rate
within two ye@hs présend iMRenBppadarncd & iSIeNBhO Weritdtives kP ROpREnacduSical
currently about 12% and nany osteoporosis patients (about 30% are faced
to stay HORROSHINR ¢ounmssing thesame, whickds asad) $pr preventingbe fregfingokansofisnasssi s
pati ent sgfiss besRASEY due to the aging of global population, and
accordingly, there has existed a need for devel oping an efficacious
medi canment for preventing and treating osteoporosis. 25Bone is a living
tissye V\ﬁl,tikgg Ed‘[ﬂqﬁ%fc}ﬂ@ %@Wﬁgﬁl fferent types of cells. In healthy
i ndi vi du ; ed or resorbed by the osteoclastic
cells is conpensated by new bone nmade by the osteoblastic cells. The
overall bone formation .and bqgne resorption occur to the extent of about 14%
of bones over ‘BSPRGOSE S r?ﬁ???ﬁ;\?ynreg“%‘ide%fﬁk‘? BiielcAdiag to Mﬂaﬁ?%?g Phiebusal s
suf f eri ngreng@Mudl BRNABcre@RA! MNKNEf BoRE Fa8urd UCIeSbbrRAMARCR SeHIMd I the
achi eved. |In wonen, about 5% a year bone |oss fromthe spine occurs after
menopaus®ntisueys Bons resemiion pad boae tformaliaad Prasessss r obles paelf ihone ogss is
assogd at £4l; iHavs [ 1t [ i's
invoﬁ%edﬁﬁgﬁﬁggﬁqﬁﬂggﬁgégx&f es¥§%53$ gnﬂﬂfﬁ%#ggggﬂoﬁgh§m$€§§§%$| ﬁgggnains
unr esol v&@men generally have aloger bbne maskthen tries, aridgke béndlosebdooars inoegasingr i ous
met hods i el ar. i ncreasi t bone ,nmass are_current sed, by
reduci ngrfn? Te gﬁ‘%&re gs%&f)t | 81}10pr%1é?eé, T;%%clpgg i) r?ﬁoglﬁear%@ﬁ%wfrbea tf'gjﬁ%r B, or a
conbi nat éstevpbivaisdnfU. &S ahdasap ehittydoamgaiillien Hepldinahk imogdhane thegsotslphi on,
i ntegrin avB3 antagonists, cathepsin K inhibitors, and inhjbitors 5 agai nst
PG PANKEFFHRTR ”é%?é’t"é‘ﬁmtﬁ%éreb%‘ﬁr tqu@aieea?mf-*ar t fepicalgtuqigsshosed that
agenics fie ®athaned RatHiRewBOoRGrd GolR ithd Appdasinds YT Fhnthtdras NS eopBrdsishBi
derivatives structure have been reporteJ{ Exenpl ary therapeutic agents
i ncl ude EsEnByabeW 124, nH SR#BHhesteqporRsiscratients Aakaug ﬁ%éérm faged & &tpy bpme
ant agoni ' I ' : -0l l.ective
GleSto'Wohe lf’ra{:t%%:‘ qf(&eﬁt}w(ﬁ,' éﬁAﬁﬁ/@?Péro& o%ieoBﬁrg?lE n{éa‘atg hOHAGd GR'6

andr ogen receptor nodul ators growt h secr et agogues,

i nsul i n-the kgingodgltobakpapmiatios, ampt acenkngly therhibbs exdisted aameed Sirateveloping an  The
current Ié{clngactiokh%dsedtgr & Eﬁ)ati n\% ﬁone A@sii enteral |y invol ve the

adni ni st 7 AF A Sredicament Foa Prevee n%%“es?‘8ggﬁf°%¥8 fiosphonat es, cal citoni n,
and 25al oxi f enBond lies tivignimua shichhBvweriposedad fosegerabdidferant wHRd of @elld. orng-t erm
treatmeH%sI and.tggﬁ inuce undggirable si,de effects. Further, such .

t r eat merite@lthy idiyidnals thy agopat phRoReTemayed Of eOfReddty ths gsagRstioEtlsdel ast s,
rather tdpeh@MCHPGelvfine hadeTBY itRE ostEsYla®XEns €, TES bI QSR bohodbtessiohhe
apopt osi s of osteoclasts, while calcitonin causes the osteoclasts to shrink
and det s Hong FeORionoIrsus tar thecaxtqntiod itbeut dt a pt borggtovea deantolmaintain 36,
1996; Ji I By : 3; - 50 1 il ard.
bisphosﬁ%%gyggm?e 3%% ttéﬁggﬁ%8£ §§tsaC9P f??? %ﬁgﬁaéé? é#g‘#%?g%aPSBy, and
i Nncri®as ealdnee agupt be hchieedos e sonet sbquPAV a ytardbnalass fibm Berspin2@vtuwrer Res.
11:150-1 1996: Suzyki, et al ... Endocrinal ogy, 137: 468524690, 1996).

G r ent 141e5 RPORBISE |+ M SEmRl hELRRe HBIP e g ect ARBPEROAPEoTA ude

bi sphos phith &tefdpaub@r NdeWEved) the questidnods to What mekchirsaialin@has, beb@bel theni n,
and cal cium_ Representative_ bisphosphonates include al endronate (Merck Co.,
Ltd.), rpsefesiregen and ipqepsedripng ieseptppramans)unresgivedr onat e (Novartis AG EP
Pat ent No. 275, 821), ibandronate (Hoffman-La Roche Ltd.; US Patent No.
4,942,157), and m nodronate (Yamanouchi Pharmaceutical Co., Ltd.; EP Patent
No. 354,806). Bisphosphonates, however! suffers fromthe problens of |ow
absorption rates through the gastrointestinal tract (10%or |ess) and the
tendency to cause esophagitis when the patients do not follow the
conpl i cated




30 adm ni stration guidance. In particular, it has been reported that

al endronate causes sone side effects, e.g., gastrointestinal disorders and
ost eonecrweis11@f304s8e j aw, besi des the fact that | ong-teroradkeomim®sosat i on of
bi sphosphonat es ost eonecrosis. Accordingly, novel therapeutic agents for
osteoporosis are required. W) 2011/ 030955PCT/ KR2009/ 006085

Exenpl ary hornonal drugs include raloxifene (Eli Lilly Co.), droloxyfene

(Pfizer Inc.; {ER._Pat ) . , | f Lz er iV

97/ 16434) Fc-hlfé’?‘f&(tﬁ%n%%ﬁ?%ﬁ%?hgz’%@%’ o\%ﬁ(élol% ?e*‘%‘f?\b H@%ﬁﬁ’f‘i%%‘? FEs- 424
(Li gand @oreasingl théyeme fass atdScatrsiyt udda, Wy, 9dBicitigbthe honk Sédeiyitionwhitgh ar e
at the stage.of ,clinical studies. 5 However, hes? drugs bring the risk of
causi ng 16‘?%553}?‘(5 & beng Oﬁ@a%%@g?’,ora?n%f"%‘fgﬂ?ﬂoﬂ’i ﬁa?ﬁﬁ‘? t%%&eaq;@uﬁgtag% foébl e
for use ®lsclang befapsbiption ARG inf B, AREQHRAN, QailepHAIKC InHikIE5 4d iAhibRGGt €r m
adm ni stration Further, vitamn D and its anal ogues are expensive

and i% s 389t QRFPANIKERANK systeny hawe heep dneestigatedt  Epdhar) ¢s dheraputished:

cal ci t onjganfsStor Sdrbhdfg ¥hEHRRE SbMFatRR] 58S hSrmidh | fheit i
adninistg%?fon procedu%e; and gglcf%%in%ggkgﬁthe oﬁ 3“?3%%?ﬁ§ﬁg?g§§ntion

of ost ecfimctrs have deemgepertadhe Fapaplary therapautic PeMYNRYIVEE TRME parskisreid ON 15
Accor di ] .ect . [ | t r,ovi de..a nqvel
Wbord 020, ARG el B8 RLESAALh DY SPHLA TP IR

i ndenone derivative an ha n S ane
for effgetratipoid horavee; selective ahdegen ngefton moduheas €SARMY), @owdsh@apne osi S.

20l n,_accordance wi th one aspe f the present . invention, there is provided
an i“Heﬁﬁﬂ@%ﬁ@gW§§F§ﬂ%p§#eg%?ﬁ%anfﬁ¥’Hgﬁﬁyﬂﬁﬁpﬁa@gﬁﬁﬁegﬁpyn%pceptabIe sal t
thereof: O WrgEeRuftently hietHdds ForOteating Bore Icss @aferlly VoS eSHB SHMidQAkiSn

i ntroduced to the ortho-, meta- or para- position of the Shenyl group, each

sel ect ecPli pRIBRRAIGERTICY 45 ¥R BlBRASPRUILTSs (Rlséfonin, 1apdr enpal Begsp, - ON,
o 1 oar y o A, el Y Tl A i\ o Wedpen B ¥4 Sy Tilye
N+( - 0-) ;undesirddRsidentfests arwthenohch depenticme typitallyrdirpeted tCthGactinty of
G —61%| kol%ere%s'tébocla%{sy lratha'rthén E'eccliucing their formation. For example, estrogen induces
the apoptosis of osteoclasts, while calcitonin causes the osteoclasts to shrink and detach
from the bone surface (Hughes et al., Nat. Med. 2:1132-1136, 1996; Jilka et al., Exp.
Hematol. 23:500-506, 1995). Similarly, bisphosponates reduce the osteoclast activity,
change their morphology, and increase the apoptosis of osteoclasts (Parfitt et al., J. Bone

20  Miner Res. 11:150-159, 1996; Suzuki et al., Endocrinology 137: 4685-4690, 1996).

Currently available therapeutic agents for treating osteoporosis include
bisphosphonates, hormonal drugs, vitamin D and its analogues, calcitonin, and calcium.
Representative bisphosphonates include alendronate (Merck Co., Ltd.), risedronate

25 (Hoffman-La Roche Ltd.), zoledronate (Novartis AG; EP Patent No. 275,821), ibandronate
(Hoffman-La Roche Ltd.; US Patent No. 4,942,157), and minodronate (Yamanouchi
Pharmaceutical Co., Ltd.; EP Patent No. 354,806). Bisphosphonates, however, suffers
from the problems of low absorption rates through the gastrointestinal tract (10% or less)
and the tendency to cause esophagitis when the patients do not follow the complicated

30 administration guidance. In particular, it has been reported that alendronate causes some
side effects, e.g., gastrointestinal disorders and osteonecrosis of the jaw, besides the fact
that long-term administration of bisphosphonates osteonecrosis. Accordingly, novel

therapeutic agents for osteoporosis are required.



10- menbered hetroaryl, or are fused together with Y to form C3_10cycl oal kyl
or 5 to 10- nenbered heterocycl oal kyl, in which the C6_10aryl, 5 to

10- mnenberwd 2batwowar yl , C3_10cycl oal kyl, and 5 to 10- meaipar2009/006085

het er ocycl oal kyl are each independently and optionally substituted with at
| east 5 one substituent selected fromthe group consisting of hal ogen, oxo,
-CF3, -CN, am no, hydroxy, carboxy, carbanoyl, nitro, thiol, G _6alkyl,

o1 xeny .. ExepRa b draEREARL Kt r BRAGH RS o R P

- S(02) NRERS, EPNRARB! Mnd SABRIS( Bisepmxifede aRfizes Ihej iy a1 645d3p AOdeaitl y

hydr ogen i Balkyl ~ of -l ocyclo i .nde e derivative of
forml a Ogrrne%lc% g‘r)'n%lnéigé Pea qry’gkg)ﬁe%q/%%'l%@sgﬁﬁlgﬁgﬂ%?y% é’f“ff&%‘ﬁqﬁe in

i ncr easi @g.; tUR Patehi Wot 15,948, 755),eadl BERM3, ehlidhsarend thé Rialgk tofnginkANGtudies.

resor tiﬁn b%/ o&ltgeo | astic cells, io t hat, the i nventive pharnaceuti cal
conpasi t HBNEYL: thess diues bring ths gk of gaysing brea ion §iesws apsas cardbaccarditelys

0St eopor Mgy Sre ro? sBIRIUIE fd?RRERL BTth&Mb &t c Hgbnt I AW N F8rosis which redlifes@lgYg and
ot her obg ects and features of the present invention wll becone 20 apparent
f r om t heterd pwipisteatioascri pti on of the invention, when taken in conjunction
with the acco i i i i.vel . FlLG.1l: TRAP
st ai ni ng resuIrﬁtagtﬂéﬂhg\gmalﬂg&yh%gﬁﬁh%%%ogg?{ﬁg? ?‘gégltsl\s(’gf)i%{ d?tgg%lr%\’/eélﬁf ie\fl%calc%go none
deri vat i estepporosishis raxt tdlearktyyestdblished; aatoitoninas tretaeiély; expbhdie and Mquires @T

i mag showi.ng, the effects of the indenpne deri.vative n osteogenesis in
VivolD complicHheet adpiinipighion praecdure eng alsiin i eeathus SPele 185 Fig VATHR of

r esol ut i esfedpbrosisyBavihEn® tHefapeusé effedt** P < 0.01 vs. Control (vehicle), #441
P < 0.01 vs. reference (sham operation), n=5); and 30FI G 3B. Bone densities
of SD rats measured using high resolution in-vivo mcro- CT system (* P <
0.05 vs. Control (vehicle), "4 P < 0.01 vs. reference (sham operation),
n=5). WD 2011/ 030955PCT/ KR2009/ 006085 DETAI LED DESCRI PTI ON OF THE

| NVENTI QUMMARYTOF THEJNVENINON i on provi des an i ndenone derivative of
formg a (1) and a pharmaceutically acceptable salt thereof. 5The

phar maceutically acceptable salt of the conmpound of fornula (1) nay be
prepared usi ngceandingtfy, {the aowbyen tof aha bresatt indsmtioand préviday toeelindatdneof an
i nor gani acti.d suah as, h drocthl ri c_aci .dh h drobrona’hc acid, .sul furic acid,
sodi um HFEVEEEh 0| A PR sabsomesiigh Fompsing cthy | sathey’ o, effertivelyci d;  a
salt of meveatig@ot Gedftighony dikeases ka¢ghastostopstosigcet i ¢ acid, propionic acid,
oxalic acid, succinic acid, benzoic acid, citric acid, maleic acid, 10

mal onic acid, tartaric acid, gluconic acid, lactic acid, gesti sic acid,
fumggyi ¢ aci d, 1} aesRBARRI GitRChHd a§Rbi 6Y e pASEH ind8HicRC Thatt 5i§'ﬂr8¥ihiad3 aftcl d
(aspirin); a salt of an am no acid such ag l'ycine, afanine, ‘'vaniline,

i sol euciindenosederivativeyfsonnwla (byes iphermaseyieally accepsilile syt themnf:ne, | ysi ne,

argi nine, tyrosine, and prold' ne; a salt of a sulfonic acid such as

met hanesul fonic acid, e \han sul fonic acid, benzenesul fonic acid, and

t ol uenesul fongc acj dy_fi
Y,
R3

X ()
wherein,
nis 0,1 or 2;
25 X is one or more substituents introduced to the ortho-, meta- or para- position of the

phenyl group, each selected independently from the group consisting of hydrogen, halogen,
-CN, -CF3, Cy.ealkyl, Ci.salkoxy, Cs.ipcycloalkyl, and Cs.scycloalkoxy;
R'is Cs.10aryl or 5 to 10-membered heteroaryl,
Y is CH, N, N*(-C.alkyl), or N*(-O"); and
30 R? and R® are each independently hydrogen, C,.alkyl, C;.alkoxy, Ce.10aryl, or 5 to
3



15 a netal salt formed by a reaction with an al kali metal such as sodi um
and potassium or an ammoni um sal t. The term"aryl" as used herein
conpri seswan0uarE3mEsi ¢ group such as phenyl and substit uP€d/KR200%106685 wel

as a bicyclic aromatic group such as naphthyl and phenanthrenyl. The term
"cycloal kyl" as used herein refers to a cycl oal kyl or cycl oal kenyl group
20such as cycl opropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cycl ohexyl,
cycl ohexemydembbredt Batfdap1e¥AgtesMisod HYShANGRhW to FdEl @P.ﬁ,@?&&}ikyl R EULIeL 3. 2. 1
Joctanyl, and nor bor nanyi . The term "heterocycloal kyl ™" as used herein
refers toembereddietesenyglaallyy at | east one hetero atom sel ected fromthe

i st : d i dj dr of |,
oy cr ooy P01 510 16 BRI SRR
oxi r any| menhbered|heteydcyctdatloirereydach islepariehily and bptidnaBy eulssriaitedlivith at 1dast

i sot hi azol i di.ny - thiazolidin-3-yl,. 1 2-pyrazolidin-2-yl :

5 By r At PuliHboeng pelocsid 6BRG e BiSud cbptiatih of Hpeen, Sxo. -CEY -CN, amino,

1, 2-t et r pire 9t RaDdBKY- Zayamoll,3nited, r @IyLr ot BAlRdI NE3zatltenyl, Cjalkoxy, Cs.

t et rahydrot hi adi azi nyl, norphaolinyl, 1 ,2-tetrah d;odiaziq-z-gl 1.3

_t et r ahy ueYsipalsylnCp-sqpeloalkiony it petiarh i Geyparylons O (IR JFONR B3ed
herein ' sfHRS, LOGIRET ABLINRRININROR, hft TURALGRESR' 3y 9T bBEECERRA! OM
sel ected frromthe 'group consisting of N, S, and 0, e.g., furyl, Thienyl,
t hi azol yindepspdentlyt §ydrogeno Cnialled) 9r Cs.io0vskoallgll., i sooxazol yl, pyrrolyl,
triagplyl, tetrazolyl, imdazolyl, 1,3, 5-o0xadiazolyl, 1,2,4-oxadiazolyl,
1, 2, 3-oxadi azolyl, 1,3,5-thiadiazolyl, 1,2, 3-thiadiazolyl,

1, 2, 4-t hi adi aTid wdengmg rdedydtive pf formudy( ) orpyphamhavelticafly aeadtpmbleyshlt thiredf -
triazinyl, 1,2,3-triazinyl, 1,3,5:triazinyl, razol.ol 3,4-b ridinyl

i ol | HgfTechi 1Y insreroie e agid Rt UGB e D St B Ry P by

6, 7- di hygkiq@chkkc delloysol tHatd invéftiné phatriabdudie@RMposifioPis lisefll for preventing or
-tetrahydro-quinolin-3 -yl, benzooxazolyl, benzo[d][1, 3]di oxolyl,

benzot hi Eeasng bone dissases sishps 9sigPPOTRYHZi sooxazol yl, benzi mi dazol yl ,

t hi apapht henyl, i sothi anapht henyl, benzofuranyl, isobenzofuranyl,

i soi ndol yl, indolyl, indolizinyl, indazolyl, isoquinolyl, quinolyl,

pht hal azi nyl , qui noxalinyl, 5 quinazolinyl, and benzoxazinyl. The

aryl, h Y& cl oal kyl group may be optionally
substi tmﬁﬁﬂ@%ﬁ‘. east @#.!@B@m sel ected fromthe group

consi sting of hal ogen, oxo, -CF3, -CN, am no, hydroxy, carboxy, carbanoyl,
nitro, thiol, .C Galkyl, 6al.kenyl , .Cl- 6al koxy, C3 10cycl oal kyl ,
C3_6cycl oal koﬁe_&’l’?@é‘py‘%‘“é@%m §edjures of thazpresersrigyeign Wl'lll%ecome _
C( 0) 24 Rppares Rditdhe fooRdnddescriptlod D MiR4iRventiohRdHen taR&tlin- NRAREEINRRith wker ei n
R4 and R5 are each i ndependently hydrogen, G _6al kyl, or _8cycl oal kyl .
In the caspopFYIngdrawigs) vghich sespectivdlyplity 't o t he present invention, Rl is
preferably C6-aryl or 6 to 10-nenbered heteroaryl, which is unsubstituted
or substituted with at |least 15 one selected from hal ogen and G _6al koxy.
More pref erablKIG R: TRAPRmtaigingwieswts showinghshe inltikitbryi effectst off Basinvenie

sel ected. firom fl uor.o and . .net hoxy: -Qr ri.dyl yrimdyl, quinolyl, or
i soqui no’lnyc}?n,ongéigﬂv%tfve\%ﬁflélﬁe ?Célvﬁ%ts)tfj StOE%ﬁ?lgelgc/} Cglrlg’substi tuted with at | east
one &l ect ed fFIGN2E: | Mivre-Cahtmagds euswing the effects oFithé edenof? daichtivgs ane
preferabl¥ fused together with Y to forma 5 to 10- 20 nenbered
het er ocy®OEFRSPIS 'GrrBi% which is unsubstituted or substituted with -S(02)R4,
wherein R4 beipyg GlA-6@bdeYlensies @f DBYahRR! MeasiredaiiingdBigh! Rsdlugad id-ogst her
wth Ytoformo/ \ s, NH ) "

micro-CT system ( P < 0.01 vs. Control (vehicle), P < 0.01 vs. reference (sham

operation), n=5); and
30 FIG 3B: Bone densities of SD rats measured using high resolution in-vivo micro-
CT system (" P < 0.05 vs. Control (vehicle), ## p < 0.01 vs. reference (sham operation),

n=5).



nmor pholinyl; 0 \----/; or a piperidinyl or piperazinyl group substituted

with -S(02) CH3. Furthernore, X is one or nore substituents

i nt r oducestot2011fd3e9sert ho-, neta-, or paraposition of thepphamebosgoeess, each
sel ected i ndependently from hydrogen and hal ogen. 25More preferably, X is

hydrogen, 2,4-difluoro, or 3,5-difluoro. Furthernore, nis preferably 1 or

2, and Y is preferably CH or N According to an exanple of the
conmpound i RIEr Sty ' he i ndenone derivative is
preferab HLED'D M NY ) wherein, n, X Y, R, R

and R3 have the same neanings as def| ned in formula (1). In the compound of

f I 1 di t t f I
or 6 to 10 he BensAEdRrakes OFRIEL i Siimetsode it cloFTEbe A1) AR 5

with at blmmhcameaw}e&@eptaﬁlefsmmdﬂaifogen and C _6al koxy. I\/bre prefer ably, R1
I s phenyl [ ted with at |east one selected fromfluoro and

bst
met hoky; or p ?@P%%;I‘II’ {yyaccepfabla cialt of the gozpppwnd oply formada K omaythech i s
unsubst i bidb&ed Asing L&Q?B‘ftthg %Mﬁ&aﬂ;nehr%% tang Hemagh Ib@%t &ft Je' cjﬂ%&?{ﬁﬁ'& %cf’and

met hox her, are preferably fuse er wt
to for m  such QSthWIIOCI!IOOC rmrd;elwdobxemér edgc Fdfiricy BCIQr @ub}lm/\,hydrlogcrs sulfate,

unsubst i e ) C Ik | Nore.
preferabII Waczd]%g&c%gﬁfgréedérponde%‘aérﬁ%njtt%%?%m?co cl& I/fgnﬂ-c acid,
m)r phol i emphc acidy prapjonjreadidlioxylic md,paupﬁnmamdybe@bmm@umblabw; athlén adid,

rther X.Is eerabl one or nore substituyents
i nt rﬁ%uc’é‘ﬂloﬁ? fig IF‘II?‘I?)C aCIIgt ghc‘Eﬂlc Bsz)‘I; aﬁ%%lath/‘BngﬁqﬁlsichéC’ﬂheﬁWanﬁr%ﬁ&g, each
sel ect edlactaﬁﬁaﬁﬁmtdaMcﬂwm@yﬁfdoaﬁfylshﬁaﬁfb dud @a;gmn)l\/@rsslt RfehemARb ¥eidX 1S
hydrogen, 2,4-difluoro, or 3,5-dif]uoro. npl ary conpounds

accordi rﬁj‘"’fl 0a% Bévcmeesaéﬁtm?,nwak% niSAP¥CinG dishisge CM%?IPV FPYRS Ispaitiedadid| ow

and phar C C I S al
6 (2- mr%ﬁ%ﬁﬁ%eﬁlggy%@ﬁﬁg %yréﬁh&(%@d:?g(ﬁ%fefs I*alﬁ OfI-E |Su 8?11C1a€“(i)nseuCh 2382)

6- ( 2- rrorlphtljamqsuliomgﬁyl)i, ethageshlfowic acul; herzhassyliorinpeid; 3adg tedwgnesul fenianabed)- 1- one
' 15  ametal salt formed by a reaction with an alkali metal such as sodium and potassium; or an
ammonium salt.
The term "aryl" as used herein comprises an aromatic group such as phenyl and
substituted phenyl as well as a bicyclic aromatic group such as naphthyl and phenanthrenyl.
The term "cycloalkyl" as used herein refers to a cycloalkyl or cycloalkenyl group
20 such as cyclopropyl, cyclobutyl, cyclopentyl, cyclopentenyl, cyclohexyl, cyclohexenyl,
1,3-cyclohexadiene, cycloheptyl, cycloheptenyl, bicyclo[3.2.1]octanyl, and norbornanyl.
The term "heterocycloalkyl" as used herein refers to a ring containing at least one
hetero atom selected from the group consisting of N, S, and O, e.g., pyrrolidinyl,
tetrahydrofuranyl, dihydrofuranyl, tetrahydropyranyl, pyranyl, thiopyranyl, aziridinyl,
25  oxiranyl, dioxolanyl, chromenyl, isoxazolidinyl, 1,3-oxazolidin-3-yl, isothiazolidinyl, 1,3-
thiazolidin-3-yl, 1,2-pyrazolidin-2-yl, 1,3-pyrazolidin-1-yl, piperidinyl, thiomorpholinyl,
1,2-tetrahydrothiazin-2-yl, 1,3-tetrahydrothiazin-3-yl, tetrahydrothiadiazinyl, morpholinyl,
1,2-tetrahydrodiazin-2-yl, 1,3-tetrahydrodiazin-1-yl, and piperazinyl.
The term "heteroaryl" as used herein refers to an aromatic ring containing at least
30 one hetero atom selected from the group consisting of N, S, and O, e.g., furyl, thienyl,
thiazolyl, pyrazolyl, isothiazolyl, oxazolyl, isooxazolyl, pyrrolyl, triazolyl, tetrazolyl,
imidazolyl, 1,3,5-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,3-oxadiazolyl, 1,3,5-thiadiazolyl,
1,2,3-thiadiazolyl, 1,2,4-thiadiazolyl, pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, 1,2,4-
triazinyl, 1,2,3-triazinyl, 1,3,5-triazinyl, pyrazolo[3,4-b]pyridinyl, cinnolinyl, pteridinyl,
5



3) 6-(2-norpholinoethoxy)-3-phenyl-2-(quinolin-3-yl)-1Hinden-1-one; 4)

4- (6- (2- nor phol i noet hoxy) - 1- oxo- 3- phenyl- 1H i nden- 2-yl ) benzam de; 5)

3- ( 6- ( 2- wopboldzmsst hoxy) - 1- oxo- 3- pheny1- 1H i nden- 2- yl ) pemagrvéviobss

6) 6-(2-norpholinoet hoxy)-2-(6-nethoxypyridin-3 -yl1)-3

- phenyl- 1H-i nden-1 -one; 257) 6-(2-norpholinoethoxy)-3

- phenyl - 2- (pyrimdi n-5-y1)-1H i nden-1 -one; 8)

6- ( 2- mor pliedyl N RIY, -531‘? ¥i; BRb[ bﬁlt'hfbgﬁeﬁﬂ%S & 4- d:l’o ﬂﬁwohﬁb )il one:

6- ( 2- nor phol’i noet hoxy) | uorop I nden

10) 6- ( 2bems pWPEYho@nﬁ@w ﬁd(OAOth@wommewlbmwpmwi/1bmzmdexazmlydme; 1
1) 6-(2-
1)2) 2((6%%%{@?? Eg %P 3n9l]13e2}§{))th§n ﬁtﬂé%}l I—ﬁ ﬁg’lylsggnzom?nryil’l e;

13) isoindolyl, indolyl, indolizinyl, indazolyl, 1soqu1noly1 qumolyl phthalazmyl quinoxalinyl,
2- (245370 r}géllzloﬂgsglt ho&%@rfz%iézll')ﬁt ri fluoromethyl)phenyl)- 3-phenyl-1Hinden-1-on

N- (3-(6- ( 2- norw@lrymchefelwyu c?n:l@ﬂkyﬁ &hﬁwﬂocgzuoamghegr&py & hignvhligeedtyan de;
15) 6-(2- nDr phaol i hoet hoxy) - 2- (i.soqui nol i n-4-y1) - 3- pheny i nden-1| - one;
516) 6- (34 ﬁ%ﬁllﬁﬂ@ldvlﬂh@é%%m S@Stlhlﬁbbrﬁew&teérfrosnmgrsurpmgﬁmnaﬂf h#lagsm exone;
17) 6-(2-¢mr I pa%'@!n 3 ope; 18
6- %2 m()rphoi F(Elge?lﬁgg; waﬁ' C&‘(ﬂj’?H %Eophenyl%ro e er@yﬁ%aﬂ(ﬁ gglgeélﬂoge 19%
6- (2- nor @H@!Xb’nﬁeudtimly?lk% (@-eﬁ]/q}ml]@?@’s tﬁatzbﬁ]j/lplﬁ?emgpl})b&,pﬁéﬁ)&s HHOYRR-1- one;

20) f (20/T9AARE RS0y 7o S ambopbene SRl sk i) AR weng 1021

6-(2-nmorp I noet h enyl) ’Nden

22) 6- ( 2Rhaephel mdqnmkiexty})h)mrégbnnét_knbmm%tyelaalmenyl 1H i nden- 1- one; 23)

6- ( 2- nor phol i noet hoxy) - 2- (4- chl or ophenyl) - 3- phenyl- 1H i nden- 1- one; 24)

6- (2- nor phol i noet hoxy) - 3- (4-f | uorophenyl) - 2- (pyridi n-3-yl)-1Hi nden- 1- one;
In the compound of formula (1) according to the present invention, R! is preferably

Cs-aryl or 6 to 10-membered heteroaryl, which is unsubstituted or substituted with at least
15  one selected from halogen and Cjealkoxy. More preferably, R' is phenyl which is
substituted with at least one selected from fluoro and methoxy; or pyridyl, pyrimidyl,
quinolyl, or isoquinolyl, each of which is unsubstituted or substituted with at least one
selected from fluoro and methoxy.
Further, R* and R’ are preferably fused together with Y to form a 5 to 10-
20 membered heterocycloalkyl group which is unsubstituted or substituted with -S(O,)R?,
wherein R* being C;¢alkyl. More preferably, R* and R’ are fused together with Y to form
O\
morpholinyl; O N °; or a piperidinyl or piperazinyl group substituted with -S(0,)CHj.
Furthermore, X is one or more substituents introduced to the ortho-, meta-; or para-
position of the phenyl group, each selected independently from hydrogen and halogen.
25  More preferably, X is hydrogen, 2,4-difluoro, or 3,5-difluoro.
Furthermore, n is preferably 1 or 2, and Y is preferably CH or N.

According to an example of the compound according to the present invention, the

indenone derivative is preferably in the form of formula (1a):



25)
6- ( 2- nor phol i noet hoxy) - 3- (4-fl uorophenyl)-2-(pyri mdi n-5-yl1)-1H i nden- 1-one

, 1526) WO 2011/030955 PCT/KR2009/006085
6- (2- nmor phol i noet hoxy) - 2- (3, 4-di fl uor opheny1) - 3- (4-fl uorophenyl) - 1H i nden-1
-one; 27)

6- ( 2- nor phol i noet hoxy) -2-(4-(trifluoronethyl)phenyl)-3-(4-fluorophenyl)-1H
i ndenl-one; 28)

6- (2- nDrphollgpeth05y) 3- (74- chlorophenyl) 2-(pyridin-3-yl)-1Hi nden- 1-one;

29)

6- (2- nDrphollnd%thoxy ~(4- chlorophenyl) 2-(3,4-difluorophenyl)-1Hinden-1
-one; 2030)

6- ( 2- nor phol i noet hoxy) - 3- 4\chloropheny1) 2-(pyrimdin-5-yl)-1Hinden- 1-one
, 31) "X

6- ( 2- nor phol i noet hoxy) - 3- ( 4- chlorophe%y%) 2-(4-(trifluoronethyl)phenyl)-1H

i ndenl -one; ®Rdrein, n, X, Y, R!, R? and R> have the same meanings as deﬁned in fonnula li
6- (2- mor phol i noet hoxy) - 32 (4- (trifl uoromet hyl) hen 1)-2-(pyridin )-1Hin
den-1- one; 2B3 g)e compound of formula (la) accordmg to the present 1nvent10n R is

6- (2- mor RERLINIP @LNONYAr & 103 181ndiberdd hitkidah?, ”@Ef}ﬁlll RASD it by QiERubacne:

34

6- % 2 5morwitiolat st b ydleded frofit halbganoashet bfkgayh e Moy 1Refelbly, ®fis wheopheny 1)
- 1Hi nden-

6- ( I2 rmr‘ﬁﬁ?(g |1r°‘|osé’f’f1t¥)‘9§751 with at least (qng Selsrtsth oo BEntPr 7od methoX e o Tyl 1) - 11
i ndenl- gieimidP3@uinolyl, or isoquinolyl, each of which is unsubstituted or substituted with at

6- (2- nDrphollno?thox§ -3-(3,5-di fl uorophenyl)-2-(pyridin-3-yl)-1Hinden-1-0
ne; 37) least one selected from fluoro and methoxy.

6- ( 2- mor phol 'Flﬁﬁfep;)Rg')ana R%-atd prdtbUBRORRED Y IRRNG Woith- $- {03 ranfliaf § ygrRpheny1)

- 1Hi nden- 1- one;
6- (mmrmmberﬁ@éﬁmm@yyloaﬂcyhgmum whigh iowisuhstityted of Sutstiditéd withoPERIB 1R  1H i nd

en-1-
6- (2- no:l)e‘ehcﬁ i Hc?elg(ﬁ xyyof%e %e%ragbfl uorOShlé;yaff-E‘-s‘(‘dp;}P%%h%ﬁ nw-ltg 9(1)“’ 1ff3|Em nden- 1
- one; 40) 4- et hylo 4R

_ i L
2L LS L kg A b i s

{642- (mor phol fuiiéri@re] m’i%ybreferﬁ’éq? chrePhempie MtsiRGBR- AtplhdRdr b the DithbLUM
i odi de; 42) 4-oxi do- 4-( -

{ [ 1- oxo-metahehparaopesitien af thesphenyl giqupneash-sslegiefl grdapcadenfly) fiom drdrqssn

- 4- i4m eﬂla)halo en More preferably, X is hydrogen, 2,4- dlﬂuoro or 3,5-difluorg.
4- oxi do- 4- ( (1- oxi dopyridin-I- I um 3-y1) - 1- oxo- 3- phenyl- 1H i nden- 6-

yI]oxerthyI)nDrpholln 4-ium 1044) tert-butyl
4-(2-(1-oxo- 36)&%%@%%?1&8&5&sdeicgél%ir}/gjgo'tﬁgibie@gﬁ SRRCENTN A &J[dQP{Ar)epdeR%t%/%is ne-
listed below and pharmaceutical acceptable salts thereof:
1) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1 H-inden-1-one;
20 2) 6-(2-morpholinoethoxy)-2-(3-fluoro-4-methoxyphenyl)-3-phenyl-1H-inden-1-one;
3) 6-(2-mor§holinoethoxy)-3 -phenyl-2-(quinolin-3-yl)-1H-inden-1-one;
4) 4-(6-(2-morpholinoethoxy)-1-0x0-3-phenyl-1H-inden-2-yl)benzamide;
5) 3-(6-(2-morpholinoethoxy)-1-0x0-3-phenyl-1H-inden-2-yl)benzonitrile;
6) 6-(2-morpholinoethoxy)-2-(6-methoxypyridin-3-yl)-3-phenyl-1H-inden-1-one;
25 7) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyrimidin-5-yl)-1H-inden-1-one;
8) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one;
9) 6-(2-morpholinoethoxy)-2-(6-fluoropyridin-3-yl)-3-phenyl-1H-inden-1-one;
10) 6-(2-morpholinoethoxy)-2-(4-(phenyl)phenyl)-3-phenyl-1H-inden-1-one;
11) 6-(2-morpholinoethoxy)-3-phenyl-2-p-tolyl-1H-inden-1-one;
7



1- car boxyl ate; 45)

642- (4- (et hyl sul fonyl ) pi per azi n- 1- yDet hoxy] - 3- phenyl - 2- (pyridin-3-yl)-1Hi
ndenl- onewo 20@E)B0955 PCT/KR2009/006085

6- (2- (pi perazi n- 1- yDet hoxy) - 3- phenyl - 2- (pyri di n-3-y1) - 1H-i nden- 1- one; 1547)
642- (4- (et hyl sul fonyl ) pi perazi n-1-ypet hoxy] -2, 3-bi s[4-(trifluoronethyl)phe
nyl]- 1H i nden-1l-one; 48)

2- (3, 4- di fibyoy @Qmmﬁolﬁfo@am&gb (JE%BYIL&HW H?Xﬁ&oﬂ'%@f)%z@n&n%] ) ethoxy) - 3- (4-

(trlfluororreth y1l)-1Hinden-1-

6- (2- (4- (8l ﬁl@mrphﬁiwoyﬁxogmk&ﬂﬁmﬂuytomﬂnw)mpnﬂ) -Bpheiyli Hilindenyltyne3- ( 4-

gogg“t'af lj:J?I orop l%qﬁﬁé %né Ei’gg'?nst Vil fﬁ‘fﬁ“&ﬁg )lf)lclleﬁle% é’z)PP]‘?’?-l%‘/‘ﬁeet?Iﬂb‘%‘(’y) -2-(4-
(trifluor dﬁia@%gf-pmrphglm)oetﬂdxyhﬂ-éme@lmim-4 yI)}3-phenyl-1H-inden-1-one; _
4 i BB b AL = 1o

3-(3, 5-di nvyMprMM%bzy)(@ﬂ-mbﬁ hedyinf ppuaRiIner mdbi1lonkl) et hoxy) - 2-

din-_5- 1H i nd 1-
(T(lzll ?r:n)hl %n&) W}lﬁ%@et%gm}f&ﬁm??n@@%@n%h@tlh@qnshpfl@nyI ) pi per azi n
- e 4. i
e R e YT, e
I n- y i - -inden-1- . .
:r E)gxylla?g?) ég&%’?ﬂ’ﬂoﬁm&%@)di N Bndbky il e kS 1 A% X&&ER%Xé,) pi perazinel-c
6- (2- (di n@t}ﬂ-mmompﬁ@mbemy){y)sz phﬁre;&ﬁxgpl(qnyr)adphbns}-yﬂl)mdéﬂ i-oden- 1- one; 57)

28§ 3t g?lt NE%])P %// Kf morp JIndBRs }Ql) ZQ) (AP Qﬁo%phen}gl)og eny _1:1%-} }/n]den-lll_c')-nlenden 1-one; 9
4-(2-(3-( 34)56 (iz-ﬁiowﬂ{dl’iﬂbetﬂhb_l})) i(@ﬂaox%Fﬁ@ﬁyls)in@r@m@yi)lH&Illﬂ&l%nr Bhe;
ylsoényg thgéﬁéﬁy%g@ 1?13@ QXf)?%{%lP@r@pth%mnmldm-S yD)-1H-inden-1-one;
er5aé1|5:?| {JOI’ ik E%Mpl%‘hﬁgé(tﬁbgﬂ')@ B, 4~|ﬁgﬁnl110n eﬁgzg @t ﬂt%??pheﬁ?lg)lfl?’gldgg‘ 1-one;
-y1) - 1H | a%(ztmomt@hnoetbg}}y) -2-(4- (tnﬂuoromethyl)phenyl) 3-(4-fluorophenyl)-1H-inden-
3-(3,5-difl Ulg&g)é?henyl) - 6- phenet hoxy- 2- (pyri di n-3-y1)-1H i nden- 1- one;
28) 6-(2-morpholinoethoxy)-3-(4-chlorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;
29) 6-(2-morpholinoethoxy)-3-(4-chlorophenyl)-2-(3,4-difluorophenyl)-1 H-inden-1-one;
20 30) 6-(2-morpholinoethoxy)-3-(4-chlorophenyl)-2-(pyrimidin-5-yl)-1H-inden-1-one;
31) 6-(2-m0fpholinoethoxy)-3 -(4-chlorophenyl)-2-(4-(trifluoromethyl)phenyl)-1 H-inden-
1-one;
32) 6-(2-morpholinoethoxy)-3-(4-(trifluoromethyl)phenyl)-2-(pyridin-3-y1)-1H-inden-1-
one;
25 33) 6-(2-morpholinoethoxy)-2,3-bis(4-(trifluoromethyl)phenyl)-1H-inden-1-one;
34) 6-(2-motpholinoethoxy)-3-(4-(trifluoromethyl)phenyl)-2-(3,4-difluorophenyl)-1H-
inden-1-one;
35) 6-(2-morpholinoethoxy)-3-(4-(trifluoromethyl)phenyl)-2-(pyrimidin-5-yl)-1 H-inden-
1-one;
30 36) 6-(2-morpholinoethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1 H-inden-1-one;
37) 6-(2-morpholinoethoxy)-2-(4-(trifluoromethyl)phenyl)-3-(3,5-difluorophenyl)-1H-
inden-1-one;
38) 6-(2-morpholinoethoxy)-2-(3,4-difluorophenyl)-3-(3,5-difluorophenyl)-1H-inden-1-

one;



62)

3-(3,5-di fluorophenyl)-6-(2-(pyridin-2-ypethoxy)-2-(pyridin-3-yl)-1Hi nden-
1- one; 68)20181/030955 PCT/KR2009/006085
-(3,5-di fluorophenyl)-6-(2-(piperidin-1-ypethoxy)-2-(pyridin-3
-y1l)-1Hinden- 1-one; 1064) tert-butyl

4-(3-(3-(3,5-di fluorophenyl)-1-oxo0-2-(pyridin-3-yl)-1Hi nden-6- vyl

oxy) propyhd 64@%@1:1&&@%6@)@@5 dﬁ’hﬁ)ro;ﬁé)lyl -9( mldln 5-y1 1H—1nden-l -one;
- (4- et hyldgl perazin-1-

yl[) pox) -d|f uorop en (pyridin-3
-y1) - 1Hi nd@h4tmethyl-4-(2-{[2- @elpeélyamre mpbﬁlazriwyh) &rp)(pf&:pé&w 131 inden-6-
-(3,5-difl uo%iggg&h}@m%ﬁ}@%u%& S’fho &Q 1H i nden-1- 15 one; 67) 6-(3

- (4-acetyl pi -(3 , 5-di fl uorophenyl)-2-(pyridin-3
-y1) - 1H ndénl-4metind-3- §8)2-(morpholin-4-yl)ethoxy]- 1-oxo- -3-phenyl-1H-inden-2-yl }pyridin-

3-(3,5-diflupro nyl) - 6- (3-(4- (et hyl sul fonyppi perazi n-1-y1) propoxy) - 2- (py
ridin3-yl)- U&qrﬁb@ﬁé’ -one; 2069) tert-butyl

4- (2- ( 3- ( 32p4-dkidoun (2 pheskpl)-pleryx0- @yﬁmra gl N#Bmddn-6ythdxyti@Rylfnorpholin
yl oxy) et hyl ) pi.peri di ne-1 -carboxyl ate; 70)
3- (3, 5-di f | uBrBPheny1) - 6- (2 (pi peri di n- 4-ypet hoxy) - 2- (pyri di n-3-yl) - 1Hi nde

| - 5] 16 I 4 th
>r<]y) (2)n<(ap 3?'? éfor§1&&4 izdt{ﬁj Hi %ggn_ e onéa 12%%3(%17111;5?% 3Pbg§{ty %ll%deérﬁngl n04 yl)

gt ?oxy) 3 - (¥l OW}GFhVI)mQFthh@ﬁyl]})n,Z (pyri di n- 3- yl) 1 H inden-1-one; 73)

, 5- d| fI uor%)ptﬁgnbygl %2 Q?T% ?W)l/lzsﬂgwglr?f/pﬁll)p}g'fn - 4yl p@? WXQE}‘}’C‘EZ‘(‘pyn di n-
3 - yl) - 1I—I-|lncmfbe)dylate,ne 74) 6-[2-(1,1-di oxot hi om)rpho

i n-4- I d d 1
Lone: 75y 3 B Pl By bRy -Wkeﬁ@as}sﬁ%%n%%@wﬁdwﬁdﬁ ngen-
-y1) - 1H i ndenode; - one; 76) 6-(2-cycl ohexyl ethoxy)-

, 5-di fl uorgpheny1)-2- (pyr.idin-3 )-1H i nden-1 -on 6- (2-cycl opentyl

etho xy) - 4014 é%pﬁﬁlvﬂwlmﬁrﬁ)ﬁ@nﬂp%rmmdm -3yl L J!L‘I’%“i' 88%- | - one;
15 47) 6-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-2,3-bis[4-(trifluoromethyl)phenyl]-
1 H-inden-1-one;
48) 2-(3,4-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-3-(4-
(trifluoromethyl)phenyl)-1H-inden-1-one;
49) 6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(pyrimidin-5-yl)-3-(4-
20 (trifluoromethyl)phenyl)-1H-inden-1-one;
50) 3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(4-
(trifluoromethyl)phenyl)-1H-inden-1-one;
51) 2-(3,4-difluorophenyl)-3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-
yl)ethoxy)-1H-inden-1-one;
25 52) 3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2- (pyrimidin-
5-yl)-1H-inden-1-one;
53) 3-(4-chlorophenyl)-2-(3,4-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-
yl)ethoxy)-1H-inden-1-one;
54) 3-(4-chlorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(pyrimidin-5-
30 yl)-1H-inden-1-one;
55) tert-butyl 4-(3-(1-0x0-3-phenyl-2-(pyridin-3-yl)-1 H-inden-6-yloxy)propyl)piperazine-
1-carboxylate;
56) 6-(2-(dimethylamino)ethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one;
57) 6-(3-(dimethylamino)propoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one;
9



78)

3-

(3,5-difluorophenyl)-2-(pyridin-3-yl)-6-(2-(tetrahydro-2H pyran-4-yDet hox

y) - 1H ndewoleoms9s579) PCT/KR2009/006085

3-

(3,5-difluorophenyl)-2-(pyridin-3-yl)-6-((tetrahydrofuran-2-yl)nmethoxy)-1

H i ndenl- one; 580)

6- (2- nor phol i noet hoxy) - 3- (2-fl uorophenyl) - 2- (pyridin-3-y1l)-1H i nden- 1-one;
81) 58) tert-butyl 4-(2-(3-(3,5-difl h 1)-1-0x0-2-(pyridi :

6- ( 2- nor pho?| noet h)(’)xy( 3( (3; tlJolrl%rS e%ri/ylg > opyrgpgn 3 ¥L llHl—I-l?%cilen 1- one;
82) yloxy)ethyl)plperazme—l carboxylate

6-(2-nmorp t[ﬂﬁ)ﬁf% 11 ) den-1-o0
ne; 83) @?&3 ?rog o] |n ?g {)‘ﬂ @@W@%ﬂp%aézﬂygy@fghofﬂ#ﬁ%ﬁﬁgone
84) yl)- 1H—1nden-1 -one;

2-

1
2-

Oggfbﬂzc’[ Bbf SRR oy B -G LR S L sy B e A Aden, - ones

(benzo[ 1, 3t 0xol- 5-y1) - 6-(2- nor phol i noet hoxy) - 3- pheny1- 1H i nden- 1- one;

86)

2-
8
2-
8
8
6-
|

6-
6-

3-
3-
n-
3
2-
h
3-
n
3-
e
3-

( 5- chl oPbt HilbpHefinorophenyh-¢-phensthoryiZr Muddinoky)-13-dem) 1oner i nden- 1- one;
7 - -1-
% 1- net hS%L) 31I(-|- |5 rcll lf(l)uo_r%phen)yl) & 22 (prrytr)lr('1 1[glho Ptr:lt(l)l(e)ﬂ?ox%yndmp%eyrll) Hfﬁgeinnden ’1- one;

8) 2- (1H63)n’d&S-leyorﬁle(lﬂ)ﬁﬂﬁﬁnmmdmétﬁlﬁﬁw)?iymﬂhmgé1§‘H) -l Heledent L-ome;

9
%2 nor pg‘q fer%g oxyf3 £3 ((8 5( %fpb roPhenle) 31/p0p’§?r ?éPX“&“&,%;Y% %é’h‘lﬁi’ Q'H- i nden-
- one; 1590)yloxy)propyl)plperazme 1-carboxylate;

(2- mor pieh - RS E R e peRners shbos e S Rtk e aiin s Dkl o)

(3,5-difl uﬁu@ph@ﬁyl) 6-[2- (1, 1-di oxot hi onor phol i n-4-ypet hoxy] - 2- (qui nol i n
3-yl)- 1H.inden-1-o0 & _ o .

(3, 5-di 9@%%@\%9451 lzylémon@m Py diflypropBenyl)-2 dmgridin-31 ¥l Hxisden-bnor phol i

4-1520ypet hpxy] - 1H-i nden-1| -one; 94)
-(3,5-di fluorophenyl)-642-(1, 1-di oxot hi onor phol i n-4-ypet hoxy] - 2-p-tol y1-1H
i nden1- of®;6-G5§4-acetylpiperazin-1-yl)propoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)- 1 H-

(3-fluoro-44l f?ﬁé(yphenyl) 3-(3,5-difluorophenyl)-6-[2-(1, 1-di oxot hi onor p
ol i n4- yDet hong i nden- 1-one; 2596)

(3,5-di mmmumiop}ﬁﬂmmaemmmmmwamplaynpm;mw)m(mm- 2- (qui
olin- 3- ]lgkhn :lI one;

(3, 5- d| fI GOY B W@i‘j 2C6- rret hoxypyrl di n-3-y1) - 6- { 244- (et hyl sul fonyl ) pi p
r azon- 1y69)edehonytyl llktz B;51dd@Nrophenyl)-1-Pb-2-(pyridin-3- yl) 1H-inden-6-

(3, 5- dlfluorophe 244 (nethylsulfonypplpera2|n -yl ] et hoxyl

2-p-toly 1- D @ﬁpqpclaqi,l@e-l carboxylate;
70) 3-(3,5-difluorophenyl)-6-(2-(piperidin-4-yl)ethoxy)-2-(pyridin-3-yl)-1 H-inden-1-one;
71) 3-(3,5-difluorophenyl)-6-(2-(1-methylpiperidin-4-yl)ethoxy)-2-(pyridin-3-yl1)-1H-
inden-1-one;
25 72) 6-(2-(1-acetylpiperidin-4-yl)ethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-
inden-1-one;
73) 3-(3,5-difluorophenyl)-6-(2-(1-(methylsulfonyl)piperidin-4-yl)ethoxy)-2-(pyridin-3-
yl)-1H-inden-1-one;
74) 6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-3-(3,5-difluoropheny!)-2-(pyridin-3-yl)-
30 1H-inden-1-one;
75) 3-(3,5-difluorophenyl)-6-(isopentyloxy)-2-(pyridin-3-yl)- 1 H-inden-1-one;
76) 6-(2-cyclohexylethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;
77) 6-(2-cyclopentylethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1 H-inden-1-one;
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99) 2-(3-fluoro-4-nethoxyphenyl)-3-(3,5-difluorophenyl)-6-
{244- (et hyl sul fonyl ) pi perazi nl-yl]ethoxy}-1H -inden-1-one; 100)
3- (3, 5- diwburoriaphesy 1) - 2- ( 6- met hoxypyri di n- 3-y1) - 6- { 2- [ bcmatoy/mudssonyl ) pi
peridi n-4- yl]ethoxy} -1Hinden-1-one; 101) 3 -(3 ,5-difluorophenyl)-6-
{2-[1 -(nmethyl sul fonyl)piperidin-4-yl] ethoxy} -2-(quino |in3
-yl)-1Hinden-1-one; 102)
2- (3- f | uorgy F(IBIRRXLBHRAY D) 2- f AL .
{241- (et hy? sul fonyl ) pi per?dl n Ilr]ﬁ?é%)oimll&-g%—l-l n&d%ﬁq) % 4gl)ethox§% IH

, 5-di fluorop @h}'?}lﬂﬁ {2- [1 (rrethyl sul fonyl ) pi peridi n-4-yl] ethoxy}

- [24p( ';Tg![ K 3/7P)1§JF ,§ O%&& ot ](ﬁ_ di 3](% B 6@5&4}}1@8@%@/ me ox{y§ 1 H-inden-

-y1) - 1H i ndehehe;one; 05) (3 5 dlfluorophenyl) 6- {3

et A B RRO i S s o 109

{ 344- (et By) 642 ﬁmpﬂdmbaﬁbﬁy)m@ ﬂubﬂoph@@wz/ kpyriulnh qui)enﬁlmmex -0887)
3- (35d|f|uoropheny n-3-y1)-6-

23, (ot B0) S BN Bp e Rn BCad M EphsB Y2 Yin reby- E-ngier 1 op52.08) 3

(22p4t g: ;:83'}3(‘?1 &PI P 1{1@?tg£§y)4348ﬁélﬁﬁ DYy 3athi2My 1 HRINRES-3%dn8; | - y! ] propoxyl
2, 4-di Bﬂhbﬂmﬂeﬁb}th)@her(-é }fl)s6+62;mcpphqlmonﬂlgxy)1§-pbenyl 1H-inden-1-one;

4 t I lH- 110
310]£ rﬁor@%{j > tn?«{im %;Rlﬁ)?& ?—? )%-ga-n%l-ﬂcﬁ% ﬁg%ﬁ%)l ! ygﬁg 1nden-f'8he )
[ 4- (meBH)2- sijblﬂlortyhl))phqmez-gzt)k@@ﬁlorghollpoahmgyB-prHyi hHénddn-bogre; 111) 3

(qui noP LRSI g roh o PP RS o il B (1, 1

(
oxot hi @ T2 indol-24y1y-BR iRspholinbelok 9)-¥ 1NGeidén-1061R; 25113)
2, 4-di f?’ljloglopkllenylfy)é ?6 met hOlypyrl 4 ‘]ghé[?}l) 64 r(1 1- di oxot hj onor phol i

pet ROMG{2 -mpernhielineethoxy)rd- (6imfphohn-4 -yl)pyridin-3-yl)- 3-pheny1 1H-inden-1-one;
I

d hi h
! UO%@e’{égﬁoﬁgRﬁ@B&w& ﬁgﬁ&yﬂz%iﬁ Mowhﬁgyﬁz)m@e : &6&? Iluolr ggg; nlyg;mg P

- dP Xt hinermhotinotthewy) -2 fhenrafusth- 2-21)-361thl9lblﬂfﬂmd® L-o8Qy1) - 1H i nden- 1
92) 3-(3,5-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-(quinolin-3-yl)-

3-(
{3[
2-(
{3-
_(2
2-
di
(
4-
(
i

u
0
4-
y
f

4
41,1
n

3-
n-
2- (35
ol i n-
[ 241,
-onhe;
1H-inden-1-one;
93) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(1,1-dioxothiomorpholin-4-
20 yl)ethoxyl-1H-inden-1-one;
94) 3-(3 ,5-di.ﬂuoropheny1)-6-[2-( 1,1-dioxothiomorpholin-4-yl)ethoxy]-2-p-tolyl-1 H-inden-
1-one;
95) 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-
4-yl)ethoxy]-1H-inden-1-one;
25 96) 3-(3,5-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-2-(quinolin-
3-yl)-1H-inden-1-one;
97) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {2-[4-(methylsulfonyl)piperazin-1-
yl]ethoxy}-1H-inden-1-one;
98) 3-(3,5-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yljethoxy}-2-p-tolyl-1H-
30 inden-1-one;
99) 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-
1-yl]ethoxy}-1H--inden-1-one;
100) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {2-[ 1-(methylsulfonyl)piperidin-4-
yl]ethoxy}-1H-inden-1-one;
11



116) 3 -(2,4 -di fluorophenyl)-6- {244-(methyl sul fonyl)piperazi n-1 -yl]
et hoxy} -2-p-tolyl- 1Hinden-I-one; 117)

3- (2, 4- diwbuoriaphesay 1) - 2- ( 6- net hoxypyri di n- 3-y1) - 6- PCT/KR2009/006085

{2{4- (met hyl sul f onyl ) pi perazi n-1- yl]ethoxyl -1Hinden-1-one; 118)

2- (3-fluoro-4-nmet hoxyphenyl)-3-(2, 4-di fl uorophenyl) - 6-

{244- (et hyl sul f onyppi perazinl -yl] ethoxy} -1Hinden- 1 -one; 119) 3

VD) B nden b one L0 5 T R Ry e g °

- (net hyl sul indenil-efiecn- 4 -yl ] ethoxy } -2 -p-tolyl- 1Hinden-1 -one;

Yoy
1(2r1723t ﬁyl( g uﬁz </3 %{BI peIr?ﬁleg%jx%’péll%m g’?? et Wé% Eg%zﬂ'}m%hgglﬁf&%plpmdmlﬂ)

2- (3- fI uoro 4-yhst ritfém;dhp-l?,m(@ 4-di f 1 uor opheny1) - 6-

241 5f 3) 3
{(2 4- di ?&Js_,,u eny erlf‘é‘ﬁ% [}?Wsﬁf’ﬁi?}‘ mr‘jim' 'é(]F PW}A pﬁr’]]]ﬂ ho;y}
- 2- (qU| nol i n3ndewnl))- oﬁeH-l nden-1 -one; 124) 3-(2,4-di fluorophenyl)- 642-

hI'--I,th 1 -1Hind 1- 125) 3 - (2
,(Z? ar fi :Jgﬁ)‘éﬁﬁér%i‘%“ﬁ%)é%% h@t{ﬁﬂgi%ﬁhﬂﬁ}ﬂrﬁ&gl)%?mﬂef ?Vi]pwpeﬁﬁk%ﬁqmmim §/|)
ethoxy] - 153HingeRded1Qme; 126) 2- (3
- fl uor o- 4- net hoxypheny1) - 3- ( 4-di f1 uorophenyl) - 6[ 2- (nor phol i n- 4- yDet hoxy]

- 1H i ndeh05)B-Gs dlﬂqupf@nrl}64{3di4rdmﬂ§h3c}§m&my pipefazin¢ haytlpreplokyi-2-pytblydt hoxy]

-2- 46quino i ) inden-1 - one ; 20128) 3 -(3 ,5-di
fl uorophenyl)l%élgsyg[n%nr pholin-4-y1) ethoxy] -2 -(pyridi n-3 -yl)- 1Hinden-1

- one; 12¥06)3-(8 Zlunmu}}hmth_oxypkenmﬁﬁ 5Biftuprophyttyd)26-{ iA-(naéthyl Sl fol)pipeddzini- nden- 1
Lone.f 159 BRI RR) enene, & (v A e
one; 107) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {3-[4-(methylsulfonyl)piperazin-1 -
yl]propoxy}-1H-inden-1-one;
15 108) 3-(2,4-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-1-yl]propoxy}-2-p-tolyl-
1 H-inden-1-one;
109) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-y1)-6- {3-[4-(methylsulfonyl)piperazin-1-
yl]propoxy}-1H-inden-1-one;
110) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-
20 1 -yl]peroxy} -1H-inden-1-one;
111) 3-(2,4-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-1-yl]propoxy}-2-(quinolin-
3-yl)-1H-inden-1-one;
112) 3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-p-tolyl-1 H-
inden-1-one;
25 113) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-y1)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-1H-inden-1-one;
114) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-1H-inden-1-one;
115) 3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-(quinolin-3-
30 yl)-1H-inden-1-one;
116) 3-(2,4-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-2-p-tolyl-
1H-inden-1-one;
117) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {2-[4-(methylsulfonyl)piperazin-1-
yllethoxy}-1H-inden-1-one;
12



25132) 5-(2-norpholinoethoxy)-2 -fluor -4-nethyl phenyl)-3 -phenyl-1Hinden-
1-one; 133)

3- (3, 5-diwburoriaphesy 1) - 542- (4- (et hyl sul f onyppi per azi n- pcyRr2bévmoy(ss- 2-
(pyri din-3 -yl)- 1Hinden- 1l-one; 134) 5-[2-(4-(nmethylsul fonyppiperazin-1
-yl) ethoxy] -3-phenyl-2 -(pyridin-3-yl)-1Hindenl-one; 30135)

542- (4- (et hyl sul f onyppi per azi n- 1- yDet hoxy] -3 -phenyl-2-p-tolyl -1H i nden-

2 (4 ethoxy] -3 - pheny! -1
T2 (5 uaraca ?&°§§?§%ﬁ‘ﬁ°§9§@%§‘%ﬁ%bld§“¥%&ﬁww P et AR i,

representatldé’ ApgoWsds according to the present irvent}on are

d t a e e.salts
thereof: 1 6 (s %‘%‘?gﬁ%ﬁ%@ﬁb B R L e S S A G
- one; 43yylB1Hfiad¢nt1{omet hyl sul f onyl ) pi perazi n-1 ypethoxy] -3 -phenyl -

di 51- d f r 1

(meehy! D YGRS AL ey oo el ot e 1

-one; 74) 6- 1[H2ndén-1-ondt oxot hi onor phol i n- 4- épethoxy] -3 -(3,5
- 1Hinden-1 -0

efﬁ( le or Sﬁ%??ﬂéétﬁ%@? %Sﬂﬁizg @Hﬁh%ﬂ%ﬂﬁe}w&ﬁ -1 ﬁwﬁhmswfcalyk)ptpqr)dmﬂu nden- 1

-one ; 97)  yllethoxy}-1H-inden-1-one;
3-(3, 5- dlfluoropheny ) - 2- (6- met hoxypyr i di n- 3-y1) - 6- { 244- (et hyl sul f onyppi pe

razi n-1- 142 t(Préegro-4-methorybenyl)-3-6hé-diftuomphenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-
2- fl 3, 5-di fl uorophenyl) - 6-
Z(ﬁ (ﬁg:gy?§§E?Q&§Y)%¢%%%48|n 2yl ] et hoxy} E)1I—I-inden-1 -one ; 15113)
2, 4-di f23t)6r(@phé1rﬂl3a@opaexﬁ)6) -OE(2H0 Xyl hil fon BH i pgri 42~ {1 letHoxd/i} cx Gfultiodior phol i

(
-4- ypethox i nde one; 114)
(3-fl uoro- yrlr)eyﬁg&%%hg'ﬁi}i) 3-(2, 4-di fl uor opheny1) - 642- (1, 1- di oxot hi onor ph
4-
f

{

3

n

2-(3

(2)I i g ypm) bc(zzy:}dlﬂil Y ) 6-[2Qﬂ1e2)hoﬁﬂdt -yl)ethoxy}-2 -tolyl 1H-inden-1-one;

{ 2( [1- I( lrjrg ?hi) &E % 3 o5 %ﬁ%&%@%& thox 36{%2%3%1] enyibz(ﬂwa@wlm- 4-yhethoxy]-  The
present |nvemg¢@amghgmcprOV|des a pharmaceutical conposition for treating
or preventing of a bone disease conprising the conpound or salt according
to the prb’%ﬁégt(%ﬂﬁl@m‘lﬂﬂmﬁhwhw}'é)d “(24-diflvgraptiemyi)-6-[ 26mbmwhobmgeagd)ettioap]-of t he
pr esent 'nveﬂﬁhﬂ&ﬂﬂﬁ¥nQP useful to prevent or treat
127) 3-(2,4-difluorophenyl)-6-[2-(morpholin-4-yl)ethoxy]-2-(quinolin-3-yl)-1 H-inden-1-
one;
20 128) 3-(3,5-difluorophenyl)-5-[2-(morpholin-4-yl)ethoxy]-2-(pyridin-3-yl)- 1 H-inden-1-
one;
129) 5-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one;
130) 5-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-4-yl)-1 H-inden-1-one;
131) 5-(2-morpholinoethoxy)-3-phenyl-2-p-tolyl-1H-inden-1-one;
25 132) 5-(2-morpholinoethoxy)-2-(3-fluoro-4-methylphenyl)-3-phenyl-1 H-inden-1-one;
133) 3-(3,5-difluorophenyl)-5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-2-(pyridin-
3-yl)-1H-inden-1-one;
134) 5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-3-phenyl-2-(pyridin-3-yl)-1H-inden-
1-one;
30 135) 5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-3-phenyl-2-p-tolyl-1 H-inden-1-one;
and
136) 5-[2-(4-v(methy1sulfonyl)piperazin—1 -yl)ethoxy]-2-(3-fluoro-4-methylphenyl)-3-phenyl-

1H-inden-1-one.
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ost eoporosi s, bone grow h disorder, bone fractures, periodontal disease,
Paget's di sease, netastatic carcinoma, or rheumatoid arthritis.

Her ei naf twD,20t1m809%8t hods for preparing the i ndenone der ip¢atkRrRee®/@6assr di ng
to the 30present invention are described in detail. According to an
enbodi nent of the present invention, the inventive conpound of fornmula |la
may be prepared as shown in Reaction Schene 1. WO

2011/ 030955 PCFadfiz Ofpréiemaitte Bﬁéﬁﬁlh@ncﬁﬁﬂﬁﬂﬁs laccordlng 5twﬂtﬁé Eﬁré&entnmvémo\ﬂ TI

R2 and R3 haye thﬁ sanme neani nqs as defined in formil ep
1- ( 3- hydi"&% %\tﬂﬁé{?ﬁa‘#éﬁb‘? Mraﬁépharglapgut@als@@mﬁéueusaita\uh@sp&ol utl on and

th |, € _ N e i s added
?he?g?o 2&?%@?&% zﬁi %yﬁtﬁgﬁg@ ﬁ#%& g)ss for 30 mn to
1 h and tHé)16<£21(41(r@dth[vbnler2yllmpeI@z136 ﬁ)@hhomyd)émheeydpb(mtndﬂmii -yipldtitddnn t he

a, f3- ynsaturﬁgg‘g car bonyl conpound of formula 4. Step 2: The
a, 13-unsaturated carbonyl conpound prepared in Step 1 is allowed to refl ux

for 1 to asuays,smlﬂdmrspmamyl)r@(msn (geth st on3DpReriain-4-K1)EthbRy)oBgRHdMm-8Cci d as
a sol vent, eﬁbg%‘ﬂ he i ndanone conpound of formula 5. 15 Step 1 Step 3:

The i ndanon My €pared in Step 2 is dissolved in CH2C12, pyridine
15 (3 to73) em- Srh gmrug?ﬁlbﬁmmnﬂu _ifethoky]-3-3, ﬁ&huafo%hé@ﬂ)’:ﬂ (ﬂy;mt@égﬂz?} _thereto

in an icebath. ting mxture is stirred for 1 to 8 alnthe
conpound of Hé&ihfenal-ensihi ch is protected with acetyl group. 5Step 4: The

| ndappne @g(;@gg%rmolﬁqeaﬁuk@ DDA RRIGE R PRy o) (3 et 1655he: AN

AIBN (1 to are di ss din turers’a bvvedto
refl ux f097BI}(3ﬁthfblomphewll -2r (G triethox pyoyriging3 -y e { 2-BH-(usth Yied fonylympkraded- by a

tungstenla 375?14@ to 2 hwith stirring, to obtain the
2- br ono- 1H— eno r?dsli’rlru(fna 7. In other way, the m xture may be all owed

to refl ux162) r2 @-fluord4-mettiokptehil)-84(BIG-difiiokdphBigil e {2 I-adétRy QdfoRY)piperidin-
4-yl]ethoxy}-1H-inden-1-one; '
15 113) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-y1)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-1H-inden-1-one;
114) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy}-1H-inden-1-one; and
122) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-
20 4-yl]ethoxy}- lH-indén- 1-one.

The present invention also provides a pharmaceutical composition for treating or
preventing of a bone disease comprising the compound or salt according to the present
invention as an active ingredient.

25 The composition of the present invention may be useful to prevent or treat
osteoporosis, bone growth disorder, bone fractures, periodontal disease, Paget's disease,

metastatic carcinoma, or rheumatoid arthritis.

Hereinafter, the methods for preparing the indenone derivatives according to the

30 present invention are described in detail.

According to an embodiment of the present invention, the inventive compound of

formula 1a may be prepared as shown in Reaction Scheme 1:
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10 tungsten lanmp (375W, to obtain the 2-brono-1Hindenone of formula 7.
Step 5: 1 to 1.2 eq of the 2-brono-1Hindenone prepared in Step 4 is
di ssol vedworeoMaBbyssand t hen K2CO8 (1 to 2 eq) is added rhEmaRk2009/0DhBS
resulting mxture is stirred at roomtenperature for 2 to 7 h, to obtain
t he 2-brono-6-hydroxy-1Hindenone of fornmula 8 15 in which acetyl group is
renoved. Step 6: The 2-brono-6-hydroxy-1H i ndenone prepared in Step
5, PPh3 (1 toRe&cHE Sclamgk £t he conmpound of formula 9 (1 to 2 eq) are
di ssolved in THF. The mxture is cooled to OC and stirred for 5 to 10 mm
di i sopropyl azodicarboxylate (DIAD, 1 to 2 eq) is added 20 thereto,
followed by stigring at QC for 30 mn. The@esulting mxture is allowed to
i ncrease t enperatjure agsh t hetPstipred for erhotio 7HOQ {0 obtain
the ether l+a Step—7—Fhe 2rm 3- heT§ITIFI-i nd-one

i p 6, ¢ boronsep tici d 25 of fofjmilla Y31 to 175 ef),
Pd(PPh3)4 (5 to 6 nol'%, and Na2COB (2 to 3 eg)”are dissolved ing# }
di oxane/ H20 g4:1), follgwed by stirring for 10 min. The resul tjng=sKxture
is placed into a mcrowave reactor and irradiated at 150C for 10 to 20 nm
to obtain the conpound of fogmula la. 30According to another enbodi ment of
t he presentyiqpventian.olbg Lfivent kscagonp ung of fgrnula |a may be prepared
as shown atencdReaeki onlIScliene 21 WOVREL1/ 0%}9 09/ 00688% Reacti on

Schene 2 erern, n(,) X, ¥, ', RZ'__Ad_RS&E Pav sane rTE‘a‘m—ngs—as defi ned
inforrrula%i‘ﬁ. Step ¥ he 3%t omo- Hi nderd®e of fornula

6- hydr ox
8 prepared in Step 5 of Read

on Schene 1, i s subj écfed to the Suzuki
coupling reaction in theSsame fanner as in Stép 7 6fF geaction Scheme 1, to
obtain the 6-hydroxy-1H|ndenone substituted with Rl of 10fornmula 12.

Step 2: The 6- hyglr oxy-lﬂf\im‘qte)%ne substituted with RL of formula 12

prepareduba Stef 1, is suljected to the Mtsunpbu reaft 6% the sane
manner as i

Jt ep—& of Reactl on SBhQngz)Q bt ai npf’(ﬁﬁ”{qufgﬁ%nd of fornmul a
la. 15 or di ng t&"alfRir t herpenbd the present inventi on,

t he inventive cgipound of stfo mila | a may bé pnepared asgghown in Reaction

Schenme 3: React XScheme 7 3\
8 10 X
@ 0
~ o}

Y3 h OQ R’

7
X
1a X
5 wherein, n, X, Y, Rl, R? and R® have the same meanings as defined in formula (1).

Step 1: 1-(3-hydroxyphenyl)ethanone of formula 2 is dissolved in NaOH solution
and ethanol, and then the benzaldehyde of formula 3 (1 to 2 eq) is added thereto. The
resulting mixture was maintained at 10°C or less for 30 min to 1 h and then stirred for 22 to

10 36 h at room temperature, to obtain the o,B-unsaturated carbonyl compound of formula 4.

Step 2: The a,B-unsaturated carbonyl compound prepared in Step 1 is allowed to
reflux for 1 to 5 days with stirring using 10 to 30 eq of trifluoroacetic acid as a solvent, to
obtain the indanone compound of formula 5.

15
Step 3: The indanone compound prepared in Step 2 is dissolved in CH,Cl,, pyridine
15



wherein, n, X Y, R, R2 and R3 have the sane neanings as defined in
formula (1). 25The 6-hydroxy-1H i ndenone substituted with RI of formula 12
pr epar ed wo 26t1aBodssof Reaction Schenme 2, is dissol ved i mcagatoevdosésse, and
then K2CB (1 to 1.5 eq) and the 17 conpound of fornmula 13 (1.5 to 2 eq)
are added thereto. The resulting mxture is allowed to reflux for 1 to 3
days with stirring, to obtain the conpound of formula |a.

According tv3 egm afdvhedic BRydrife (BR6 SRS %%dédl&%p%é&&he&mn M &IBhIRY € The

conpounds of formulas Ic and id may be prepared as shown in Reaction
Schene 4esyldng migyresisheireedafor 1 to 8 h, 1@ opihihshepmpayoad exfHoryyla®d which is

- phenyl {cPh i ety 1Hinden-1 -one of forrmula | b prepared in
Reactlon&%cheme 1, ¢ 3’ §yo]%)ol ved in CH2C12, and then CH3l (5 to 10 eq) is

added thereto at roomterrperature The resulting m xture is allowed to

efl for Wth stirri t tain co formul as
r1 c ?rid i d. 1 B8 e f&lgé%?r}'fl ‘iﬁ’a“ﬂ"'b‘n%ﬂ?g%}?gﬂ &rgﬁetpa’@fj f‘??é pp%ﬁ?f t‘h{’/(?ﬂ}’l on,
the i nvaimtllA(IGB}C()ertMIB(ﬂaq) afe dissolnedds GG, arrr:helnr thl&&mxhﬁe B AReddo asfhehpn i N
Reaction, Schene 5 eact i on Schene. 5

6- ( 2- mopifdPItH8dt Bty 5 @WM&C@S(%W?&VWIQEQ/ ?y atypgstadamp (FRWVbfordde nul a

Itb pr gpa,zr §dmtm stiBRE! tPFbtRMNBER-BromoS14IiSRALNE O Foinfd2 F12, 1nPhfled R HEPBA (1
o] e
nguxture may be allowed to reflux for 2 to 9 h with stirring while being irradiated by a

10  tungsten lamp (375W), to obtain the 2-bromo-1H-indenone of formula 7.

Step 5: 1 to 1.2 eq of the 2-bromo-1H-indenone prepared in Step 4 is dissolved in
MeOH, and then K,;CO; (1 to 2 eq) is added thereto. The resulting mixture is stirred at
room temperature for 2 to 7 h, to obtain the 2-bromo-6-hydroxy-1H-indenone of formula 8

15 in which acetyl group is removed.

Step 6: The 2-bromo-6-hydroxy-1H-indenone prepared in Step 5, PPh; (1 to 2 eq),
and the compound of formula 9 (1 to 2 eq) are dissolved in THF. The mixture is cooled
to 0°C and stirred for 5 to 10 min, diisopropyl azodicarboxylate (DIAD, 1 to 2 eq) is added

20 thereto, followed by stirring at 0°C for 30 min. The resulting mixture is allowed to
increase to room temperature and then stirred for 2 h to 7 days, to obtain the ether of

formula 10.

Step 7: The 2-bromo-3-phenyl-1H-inden-1-one prepared in Step 6, the boronic acid

25 of formula 11 (1 to 1.5 eq), PA(PPhs)s (5 to 6 mol%), and Na,COj; (2 to 3 eq) are dissolved
in dioxane/H,O (4:1), followed by stirring for 10 min. The resulting mixture is placed

into a microwave reactor and irradiated at 150°C for 10 to 20 min, to obtain the compound

of formula 1a.

30 According to another embodiment of the present invention, the inventive compound

of formula 1a may be prepared as shown in Reaction Scheme 2:

16



25 added thereto at 10C. The resulting mxture is allowed to react for 2 to
3 h at roomtenperature, to obtain the conpounds of formulas le and if.
Accor di ngwbeoamsessbodi nent of the present invention, thecikroég0060ssonpound
of fornmula | h may be prepared as shown in Reaction Schene 6: Reaction
Schene 6 51 gl h wherein, X has the sane neaning as defined in fornmula
(1); Zis CHor N, and mis 1 or 2. The conmpound of formula 1 g
prepared i n HeactiowBcheateene 1 is dissolved in 10CH2C12, and then
trifluoroacetic acid (20 to 40 eq) is added thereto. The resulting m xture
Is stirred for 30 mn to 2 h at roomtenperature, to obtain the conpound of
formula | h. According to an enngi membHof the present invention,
the invepLi mpound BEAE formul a | mayyb&Ipt epared as shown pn

Reaction S b R MO8 i v et
3, Rr®

Step 1 7\ Step 2 7
X \\x \\X
8 12 1a
5 wherein, n, X, Y, R', R? and R® have the same meanings as defined in formula (1).

Step 1: The 2-bromo-6-hydroxy-1H-indenone of formula 8 prepared in Step 5 of
Reaction Scheme 1, is subjected to the Suzuki coupling reaction in the same manner as in
Step 7 of Reaction Scheme 1, to obtain the 6-hydroxy-1H-indenone substituted with R! of
10  formula 12.

Step 2: The 6-hydroxy-1H-indenone substituted with R! of formula 12 prepared in
Step 1, is subjected to the Mitsunobu reaction in the same manner as in Step 6 of Reaction
Scheme 1, to obtain the compound of formula 1a.
15
According to a further embodiment of the present invention, the inventive compound

of formula 1a may be prepared as shown in Reaction Scheme 3:

Reaction Scheme 3

20
R2, Br

O 0
HO . n 13 R2 0
3 ~
O’ R! R Y/\(vyn O’ R!
R3
7

74 \ \
\\X 1a \\X

12

wherein, n, X, Y, R!, R? and R® have the same meanings as defined in formula (1).

25 The 6-hydroxy-1H-indenone substituted with R' of formula 12 prepared in Step 1 of
Reaction Scheme 2, is dissolved in acetonitrile, and then K,COj; (1 to 1.5 eq) and the
17



wherein, X has the sane neaning as defined in fornula (1); Zis CHor N,
and mis 1 or 2. The conmpound of formula | h prepared in Reaction
Schene 6 we 2li@sossed in CH2C12, 25and then pyridi ne (1p2TiKR2009%00665 i S
added thereto. The m xture is cooled to OC, acetic 19 anhydride (1.2 to
1.5 eq) is added thereto, and then the resulting mxture is allowed to
react for 15 to 20 h at roomtenperature, so as to obtain the conpound of

fornul a ddmpound of formuRCER(105 R bY) 26 a&IRRL-EBNT TRE réshﬁin%rrﬁﬁﬁﬁg id A6SRAT on,

the inventiyve conpound of 5 formula 1 j may be prepared as shown in

React i orfogeiEnior & to Reays with stEingnto ebtain the dempornd ahfrmiute, 1aX has t he same
meaning as defined in formula (1); Zis CHor N, and mis 1 or 2. The
conmpound of forrmula 1 g prepared in Reaction Schenme 1 is dissolved in
CH2C12, 15 ohwbordiegtct an etbydiarennef (ht. fresent Averion] theaddedive kempbends Bie
mxtyre d o] ed .t.a 0C. nmethanesul fonyl chl.oride (3 to 5 eq) dissolved in
CH2CI2 iféﬁ%@%eicfasnfiol\%rﬁa}{ e&rgqaaecf rSL%WPX“%?CLW%,é&%&H%% hen the resulting

m xture is allowed to react for 3 to 18 h at roomtenperature, so as to
obtain the c rrgourrlg gf formula 1j. 20According to an enbodi nent of the

present i nverRtEsH ventive conpound of fornmula |k may be prepared as
shown in Reaction Schene 9: Reaction Schene 9

N0 { = N0 [ — ,L/\/O 7 —
ST e e
O O O

b 1c 1d
10
6-(2-mopholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one of formula 1b
prepared in Reaction Scheme 1, is dissolved in CH,Cl, and then CHsl (5 to 10 eq) is
added thereto at room temperature. The resulting mixture is allowed to reflux for 30 min
to 1 h with stirring, to obtain the compounds of formulas 1c and 1d.
15
According to an embodiment of the present invention, the inventive compounds of
formulas 1e and 1f may be prepared as shown in Reaction Scheme 5:
Reaction Scheme 5
20

0 o 0
O T e O30
O )

1b 1e

6-(2-mopholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one of formula 1b
prepared in Reaction Scheme 1, is dissolved in CH,Cl,, and then mCPBA (1 to 1.5 eq) is
25  added thereto at 10°C. The resulting mixture is allowed to react for 2 to 3 h at room

temperature, to obtain the compounds of formulas 1e and 1f.

18



1 hik wherein, X has the sanme neaning as defined in formula (1); Zis CH
or NJ and mis 1 or 2. The conpound of forrmula | h prepared in Reaction
Schene 6 woaofiasoemsdehyde (37% 5 aqueous sol ution, 1 toPEtTARG)I/@EES

di ssolved in CH2C12, and then sodiumtriacetoxyborohydride (3 to 4 eq) is
added thereto. The resulting m xture is allowed to react for 2 to 3 h at
roomtenperature, so as to obtain the conpound of formula I|k.

According to ABcordingdb MANMIYdithéR dITRS Brtserit MM AMHtibANthe lilRentilY 8RhhMBdCETPOUNd
of 10 fornmul a él y be prepared as_shown in Reaction Scheme 10: Reaction
Scheme 1fprmulagl W%rg’g?“éirﬁ?ar‘?ﬂ asyghown irReaction 3¢h¢nR®: have t he same neani ngs as
defined in fornmula (1). The conmpound of formula 1 a prepared in
Reaction Schemes 1 to 3 is dissolved in CH2C12, and then 1.0 M HC1 sol ution
(di ssol ved i nReactier Schemef) i s added thereto, to obtain 20 the conpound in
the formof HCl salt of formula 11. According to an enbodi nent of the
present invention, the invéhtive conpound of formula | momy be prepared as
shown in Reagt’ , reign N, ,z¥ﬁgﬁ?, R2—-and /R3, have t he sane
meani ngs as_defilned | ra (4) —5— v _Step 1l adeyyT\cif oride (1 to
1.2 eq) and A1C13 (1 to 1.2 eq) are mxed wth carbon di\sul T ['de,

3- br onbapySol e di ssol ved | eto. The
resulting'mxture is stirredfor 10 to 16 h at roomtenmpexature, to obtain

1- (2- br ono- 4- nethoxyehenypethanone of fornula 14.
5 g 1h

wherein, X has the same meaning as defined in formula (1); Z is CH or N; and m is
1or2.

The compound of formula 1g prepared in Reaction Scheme 1 is dissolved in
10 CH;Cl,, and then trifluoroacetic acid (20 to 40 eq) is added thereto. The resulting
mixture is stirred for 30 min to 2 h at room temperature, to obtain the compound of

formula 1h.

According to an embodiment of the present invention, the inventive compound of

15  formula 1i may be prepared as shown in Reaction Scheme 7:

Reaction Scheme 7

(o] 0]

o) o —
HO /\f/)m O’ 4 N/ acetic anhydride OYN(\ /\6/)m O’ \ r\{
7 3\ 7

— ==X
\X X
1h . 1i

20

wherein, X has the same meaning as defined in formula (1); Z is CH or N; and m is
1 or2.

The compound of formula 1h prepared in Reaction Scheme 6 is dissolved in CH,Cl,,
25 and then pyridine (1.2 to 1.5 eq) is added thereto. The mixture is cooled to 0°C, acetic
19



10 Step 2: 1-(2-brono-4-net hoxyphenyl)ethanone prepared in Step 1 is
di ssolved in ethanol, 10 N NaOH (2 to 4 eq) and the benzal dehyde of fornula
3 (1 to wd2en)o3ewss sequentially added thereto at 0C. TleeTnaRuéddonggsnm xt ur e
is allowed to increase to roomtenperature and stirred for 4 to 6 h, to
obtain the a, 13-unsaturated carbonyl conpound of 15fornula 15. Step
3: The a, f3-unsaturated carbonyl conpound of forrmula 15 prepared in Step 2,
| s dl ss oAnhgdride (1N N b gy fyddbied ﬂ%f@t&l Qnd aitd th&RBulkihl; LAY RhasRRE E@reﬁ& 2 to

.3 eq), potaSS|un1carbonate (2 to 3 eq 21 and pal | adiumdichloride (0.1 to
o 2 eq) MRF &S Hudehat mteanpemmﬁeswésm obfatngtheicampeend of fermulady for 2 t 0 4 h
at 110C, to obtain the indenone conpound of fornula 16. Step 4. The
i ndenone conpound of formula 16 prepared in Step 3 is dissolved in CCl4,
N- br onosucci nAmoul;'ng 1o tap. emipdenynt anfthe pRiserti zmising o1s, cthertiyventive compoundtoft 0 15

w9 The. I i | | owed flux for 2
V00 AR AP P A e 50, L o o

Step 5: The 2- bronolndenone of formula 17 prepared in Step 4, boron acid of
formula 11 (1, to.1.5 eq), Pd(PPh3)4 (5 to 6 nol%, and Na2C33 (2 to 3 eq)

are di ssol vedigagl 20 (4:1). The resulting mxture is placed into a
m crowave reactor and 10 irradiated at 150C for 10 to 20 mn, to obtain the
i ndenone conpound of formula 18. Step 6: The indenone conpound

prepared in Step 5 is mifked with H8/acOH (1 :2), and §hen tIf

e resulting
m xture i g arT oWy &€ | yYor 1430 16 h wi rh 8t Eﬁi optain the
5- hydroxvymn/dénone ¢ 5 i p [ la 19

C \a 9‘———————Stepqg, conpoy
prepared in Step 6 is dilssol ved in dinethyl fopman de, K2CO3 ()2_to 3 eq) and
t he conpound of fornula

720\ (1 to 2 eq) are added thereto. T esul ting
mxture is stirred for k0 5 h at 80C, to obtain the conpoule*of fornula
| m Accor dithg to anot her enbodi nent of the pregsent invention, the
i nventive conpound of formula I mmay be prepared as shown in Reaction

Schelfe 12: Reaction Schene 12 191m wherein, n, X, Y, R, R2 and R3 have

the same nmeanngsnagk K€ tHe@fhel edn®igMd Rfihdd in formula (1); Z is CH or N; and m is
1or2.

The compound of formula 1g prepared in Reaction Scheme 1 is dissolved in CH,Cl,,

15  and then triethylamine (1.5 to 3 eq) is added thereto. The mixture is cooled to 0°C,
methanesulfonyl chloride (3 to 5 eq) dissolved in CH,Cl, is added slowly thereto for 5 to 10

min, and then the resulting mixture is allowed to react for 3 to 18 h at room temperature, so

as to obtain the compound of formula 1j.

20 According to an embodiment of the present invention, the inventive compound of

formula 1k may be prepared as shown in Reaction Scheme 9:

Reaction Scheme 9

ﬁz/\ﬁm OQ \ — /O/\M’?‘ OQ \_N/

7\ 7\
— =X
X, g
1h 1K

20



The 5-hydroxyi ndenone of fornula 19 prepared in Step 6 of Reaction Schene
11, is dissolved in dinmethylformam de, K2COB (2 to 3 eq) and the ether
substi t utwo 2ed twazoeset hanesul f onyl group of fornula 21 (1PCO/KR260%mp084ar €
added thereto. The resulting mxture is stirred for 3to 5 h at 70 to 80 C,
to obtain the compound of fornmula 1 m 5 Accordi ng to anot her

enbodi nent of the present invention, the 2-bronp-5- nethoxyi ndenone
conmpound of fypidiathax h O [ h

10Reacti on Schenme 13 Zs{H%SS%%B%a% e%geﬁﬁeéﬁhas {tllﬁéﬁggfrlécqn‘ggﬁﬁh%{%sjlgefl ned
in formleZ1). 15Step 1: 5-methoxyi ndanone of formula 20 is dissolved in
CCl4, N bronosuccinimde (2 to 2.2 eq) and 2,2'-azobi sisobutyronitrile
(0.2 to 0.3 eq) are added thereto. The resulting m xture is further

i rradi at ed bylhe compgeideof foanyla (B piephret o RBadtmnSc}IibnwiGhnclsﬁ)hﬁdil'tlﬂg/de(ﬂ"/@bt ain
t he br onoi ndenpne of, f l.a 2 20Step.2:. The o] de one of formula
21 p?’epaﬁqg?:?uisn ugn.y | ?Cafniszm d &% é‘? Yednely @ééﬁz’ e%‘WéPn t he

bor oni ¢ tagdetbx9borbRydide A3 22 4 (ed) fsaddedthRftto. %R&%ﬁﬂl@ﬂﬁﬁﬁ\?&”‘is Qﬁo&&i th b1 0. 2

eq), tri S(dl benzyl i deneacet one) di pal | adium (4 to nol 99, and sodi um

car bonatf&r ¢ 1o 3tlbatZOSmé‘éfPP‘ﬁi“@Ieaéfdwﬂoh@ﬂbtbéCownﬁl%fﬂfmu}?g kni xture is all owed
to reflux for 3to 4 hwith stirring, to obtain the indenone of formula 23.
25 Step 3: The indenone of fornula 23 prepared in Step 2 is dissolved
in CH2C12, 1 Adcprdngstsl en ﬁmbOleests of thedpresenCHENN, itlhe adativet dvarpeund ofhe

resyhting. m at om tenperature, to obt ai n
theqé br onoi %Hﬁ% %r%g %Jr%u &TfnRgﬁtlgﬁgm The foll owi ng Exanpl es

are intended to further illustrate the present invention without limting

its scope. 5 _Exanple. 1. nt hesi s of
6- (2- nor phol i 4t henyl-2- (pyridin-3-yl)-1Hindenl-one

hydr ochl ori de salt

0 0
RZ o} R2. o}
" I " "
R3 R3
74

74 \ \ HCI

~ X ~ X
1a X 11 X

15

whereih, n, X, Y, R', R? and R? have the same meanings as defined in formula (1).
The compound of formula 1a prepared in Reaction Schemes 1 to 3 is dissolved in
CH,Cl,, and then 1.0 M HCI solution (dissolved in ether, 1 eq) is added thereto, to obtain

20  the compound in the form of HCI salt of formula 11.

According to an embodiment of the present invention, the inventive compound of

formula Im may be prepared as shown in Reaction Scheme 11:

21



Step 1. (E)-1-(3-Hydroxyphenyl) - 3-phenyl prop-2-en-1-one HO benzal dehyde
(1.0 eq) NaCH (aq), EtOH, 10Cto rt 1098% A 250nL round- bottoned

fl ask waswoharigsobssequenti al |y ag. NaOH sol ution (NaOH Pcig(r180)/@®m60ss) and
Et OH(40n.). The sol uti on was mai ntai ned bel ow 10C in an ice bath.

1- (3- hydr oxyphenyl ) et hanone (20.0g, 147mmol) was added and stirred for 30
mn at 10C. To the resulting m xture was then added benzal dehyde (15nL,

1. 0eq). AfterRbeiiogSHenitiirred for additional 1 h at 10C, the reaction

m xture was stirred at roomtenperature for further 26 h. The sol ution was

concentrated by rotary evaporation under r&duced pressure. The residue was
QL.

di ssolved in EtOAc. The organic layer wasHWa d.with 3N HGL and H20, dried

over MgS™4, a oncept raled in vaguo to obt he de roduct (32.5g,
98% . 1H NMR 13—3@95»%32— d, =15 %Hz, oH), 7.6
(m1H), 7.8e900m &H), St€p15g,g® 18. 7THz, MPH 7.4 (m 3H), 7.4.dd, J=
7.8Hz, 1H), 7.%43(dd, J= 2.6Hz, 1]Hz, 1H) St¥p22. 15 X

2, 3- Di hydr o- 6- hydr oxy- 3- phenyl i nden- 1- one 99%

25(E) - 1- ( 3- Hydr oxypheny1l) - 3- ghenyl pr op- 2-en- | - gne 8. 7g @JB] ) obtained
in Step 1 arg,qCCE COOH( 161 . gdgﬂg}\( stlrred for
24 h at 80C. fter g to rngemtenpe toI UERE 83rTL)

added and t‘ml ¥rO'was concentrated-to renove A uaée+—r—educed
pressure. TheS¥Rsi due was di | ve@®®h Et 0Ac, washed with 18295 dried over
MySO4, and concentrated iy Wae(o to obtain theg;desi r&d product (48.0g,
99%) . 5111 NMR (CDC13, 300MH#z) 8 7.3 (m 5H), 7.1 (m 3H), 4.5 (q, J=
3.8Hz, 1H), 3.3 o R2 o

Y:\(\/jn-HCI 2

()~ =" O’ o

K,CO Y

MeO HO 73 \'(/\)np
7\ Step 7 7/
Y o
X X
19 im

wherein, n, X, Y, Rl, R? and R? have the same meanings as defined in formula (1).

5
Step 1: Acetyl chloride (1 to 1.2 eq) and AICI; (1 to 1.2 eq) are mixed with carbon
disulfide, 3-bromoanisole dissolved in carbon disulfide is added thereto. The resulting
mixture is stirred for 10 to 16 h at room temperature, to obtain 1-(2-bromo-4-
methoxyphenyl)ethanone of formula 14.
10

Step 2: 1-(2-bromo-4-methoxyphenyl)ethanone prepared in Step 1 is dissolved in
ethanol, 10 N NaOH (2 to 4 eq) and the benzaldehyde of formula 3 (1 to 1.2 eq) are
sequentially added thereto at 0°C. The resulting mixture is allowed to increase to room
temperature and stirred for 4 to 6 h, to obtain the a,B-unsaturated carbonyl compound of

15  formula 15.

Step 3: The o,B-unsaturated carbonyl compound of formula 15 prepared in Step 2,
is dissolved in N,N-dimethylformamide, and then triphenylphosphine (0.2 to 0.3 eq),
potassium carbonate (2 to 3 eq), and palladium dichloride (0.1 to 0.2 eq) are added thereto.

20  The resulting mixture is stirred for 2 to 4 h at 110°C, to obtain the indenone compound of

formula 16.
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(dd, J= 7.9Hz, 19.2Hz, 1H), 2.7 (dd, J=3.7Hz, 19.2Hz, 1H) Step 3.

2, 3- D hydr o- 1- oxo- 3- phenyl- 1H i nden-6-y1l acetate 0 HO Pyridine (5.0 eq),
Acetic ankpdoidsodss. 0 eq) CH2A 2, 0 Cto rt, 3h 77% PCT/KR2009/006085

102, 3- Di hydr o- 6- hydr oxy- 3- phenyl i nden- 1-one (22.5g, 100mmvl) obtained in
Step 2 was placed into a flask and dissolved in CH2Cl12 (300nL). To the
solution at OC, pyridine(40nL, 5.0eq) and acetic anhydride (47n, 5.0eqQ)
wer e added dropwi se. The mixture was stirred for 8 h at roomtenperature.
The reaction mxture was diluted with Et0Ac and washed with H20. The
organi c | ayerStgad: dpf dedenoae campondaefdforomladiét prapasad i Stepvhsudissodvegiive t he

desi 1o GERtNSrohdR i) 10 12c0) a2 RS FRETD 3ROV BE L -5

2H), 7. %added thigehto. 7The fesultig) midues l@da,lloﬂied 3o B¢fyx fid)2 ta33h (i, stiteing. t6Hz
17.9 2.3 , 3 20St 4.
2-Br gzm) O}J_%glﬂt)hef B’%’ C{}&&efﬂpfa ﬂg‘éﬁ“%‘ ﬁ_‘gcet at e (s K P

2, 3- Di hydr o- 1- oxo- 3- phenyl- 1H i nden-6-y1 acetate (10.1g, 37.9mmvl) obtai ned
in Step 3 was g gc_:er%ﬁi o a flask and. di ssolved in_CCl4(200nL). To the
resul ting solitR B5byomoiggenope Z’écf?na‘ﬂél 17 prpred B2 Sten dmbongn egid @fadded.
The T esubkhag MKt éﬁ@%%ﬁﬁh})pcfs% d ik %%NE}@O}%H 3106 rd BSsaatlifir & Was
further irradi ated i tungstén | for 1. ﬁ After coo Ing to
room t erfiexaacihe, (4hk plbeighultns nwaglrc OB | ateddints | an gnigrowBiye hreactof andel .

The gol i %—% wi t h sat S20 20, and
bri n@ ﬂ%&%‘r%‘ég{r]?%@*:a@g%bﬁ% ri é%ggtglen\r%%/b@d&me cé)méjgﬁf:’%'\l?f iﬂ vacuo to
gi ve the desired product (12.0g, 92% 1H NIVR

( CDClB 300 6 d, J= 5(s,
7.2 ( dM_S%g é %ﬁz‘n‘(‘éﬂ%“e @?ﬁ‘f ‘H’dlgre afe‘g?nlﬁfp > Hiiped ‘TM} ngz"“s:(ﬁ (1: %Ll) St ep
5 2- Br QN0 tienl i€l feaulting TRiRARY 1s dildwedde RefhxOBE14 to 16 h with stirring, to obtain the
5-hydroxyindenone of formula 19.

15
Step 7: The compound of formula 19 prepared in Step 6 is dissolved in
dimethylformamide, K,COs (2 to 3 eq) and the compound of formula 20 (1 to 2 eq) are
added thereto. The resulting mixture is stirred for 3 to 5 h at 80°C, to obtain the
compound of formula 1m.
20
According to another embodiment of the present invention, the inventive compound
of formula 1m may be prepared as shown in Reaction Scheme 12:
Reaction Scheme 12
25

0 (o]
RZ OMs R?
Crp~ Tpewa s K U
o R R

77\ K,COs 7\

=~ X

19 1m

wherein, n, X, Y, R', R? and R® have the same meanings as defined in formula (1).
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93% 2- Br onp- 1- 0x0- 3- phenyl- 1H i nden-6-y1l acetate (24g, 70.0mvl) obtai ned
in Step 10 4 was placed into a flask and di ssolved in MeOH (350nL). The

sol uti on weochsoged with K2CO3(11. 64g, 1.2eq) and stir ped/iat2009006085
tenperature for 2 h. The reaction m xture was diluted with Et 0Ac and washed
with a brine solution. The organic | ayer was dried over MgSH and
concentrated in vacuo to give the desired product (19.5g, 93%.

igl Ilill)NR ng/Bod'gls@%My%r})x%?aerﬁ)n@@f f&ﬁ'}ula Fg Qregagped I Sieh% of Rhctidh Shefhe l‘i is2

6- (2- Mor§ ﬁ‘f‘ﬁoé’; MWyliomra@née,stG@mﬂ tDH3| e@)e And -tbe cethdOPRLS{thte8 with, DI AD

(115" <Ol mots SRl TP 85f o gy 10 o Bl ?

(3.0g, 20ixt@elsstoted fobB & Hadt 7O tESB@C,50 oPRINBIHE cOBgourid diefquula Im.
4- ( 2-5hydr oxyet hyl ) nor pholine (1.8nL, 1.5eq), and THF (33nL, 0.3M. The
resul’ting mxture was cooled to OC and dii sopropyl azodi carboxyl ate (D AD,

2.9n, 1.5eq)Avssdiaglded.andther feabobintit NdX iy rvist Shidnfied ate OChrb@b-530 MM
and al | owe tg(e)p,c]mlncrease t o _anbi ent terrperature After being stirred for 2

h, the JBf cRare eomRadnd oAfemuby 7 sy recraut et shownun deactioadirberie
pressure3.- The residue 25 was dissolved in EtOAc, washed with H20 and bri ne,
dried over MgS™, and concentrated WD 2011/ 030955PCT/ KR2009/ 006085 i n
vacuo. The crude product was purified by silca gel colum chromat ography

(Et %@R/ hexangé%é}é%_{ngﬁfford t he desired product (3.2g, 78%.
(cpcl 64 (m 2H), 752(m 1H), 7.18 (d, J= 2.4Hz,
7.03 (d, J= 8Hz, 1H), 6.76 (dgLo 2.5Hz, 1H),
57Hz 2H) 374(t 4. THz, 4H), 6@25 5. 7kz, P 2H) ,

4
H) NBS AIBN /“ sz(dba)a MeO
3
MeO MeG Step 2

Step 1

20 23 17

wherein, X has the same meaning as defined in formula (1).

15 Step 1: 5-methoxyindanone of formula 20 is dissolved in CCls, N-
bromosuccinimide (2 to 2.2 eq) and 2,2'-azobisisobutyronitrile (0.2 to 0.3 eq) are added
thereto. The resulting mixture is further irradiated by a tungsten lamp (375W) for 3to 5 h

with stirring, to obtain the 3-bromoindenone of formula 21.

20 Step 2: The 3-bromoindenone of formula 21 prepared in Step 1 is dissolved in
ethylene glycol dimethyl ether, the boronic acid of formula 22 (1 to 1.5 eq),
triphenylphosphine (0.1 to 0.2 eq), tris(dibenzylideneacetone)dipalladium (4 to 5 mol%),
and sodium carbonate (2 to 2.5 eq) are added thereto. The resulting mixture is allowed to

reflux for 3 to 4 h with stirring, to obtain the indenone of formula 23.

25
Step 3: The indenone of formula 23 prepared in Step 2 is dissolved in CH,Cl,, 1 M
Br; solution (dissolved in CH,Cl,) is added thereto. The resulting mixture is stirred for 2
to 3 h at room temperature, to obtain the 2-bromoindenone of formula 17.
30

24



Step 7. 6-(2-Morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1Hinden-1-one

To a m crowave reaction vial, 6-(2-norpholinoethoxy)-2-brono-3-phenyl-1H
10 i nden-wo-20n#3(09%50g, 2.5nmmmol ) obtained in Step 6, 3-pycirdiReyddnosassi c aci d
(470nmg, 3.8 mmol, 1.5 eq), Pd(PPh3)4(180ngy, 6nol %, Na2CO3(800ny, 3.0eq),
and di oxane/ H20 (4:1, 5nlL) were sequentially charged. The reaction vial was
pl aced into a mcrowave reactor and irradiated at 150C for 20 mn. After
cool i ng ERAMMIE t enperature, the reaction was diluted with EtOAc and dried
over MgSO4 The m xture was filtered through a Celite pad 15 while rinsing
wi th Et OAc and then concentrated in vacuo. The residue was purified by prep

HPLC (CH3CN H i 9 .
1H NVR (wc13%g§g8m)nggg"%‘glg§ gldé IiferiiEe § ﬂ“@rﬁ?%&ﬁ %gg%ﬁe‘?é&%‘m 7.64
(d J = witleuekimiting its Jeopz. - 7.40 (m 3H), 7.40- 7.34 (m 2H), 7.25 - 7.17
ézH) 7.07 (d, J8.1 Hz, 1H), 6.83 (dd, J = 2.2, 8.0 Hz, 1H), 4.17 (t, J=
3.75 (t, J= 4.5 Hz, 204H), 2.83 (t, J= 5.5, 2H), 2.60 (t, J=
4 5 Hz, Ebkd)mlﬂ"eelp %nthesns of 6-(2- morphohnoethoxy) 3-phenyl-2- (pyr1dm-3-yl) -1H-inden-

6- (2- Mor phol j noet hox phenyl-2- (pyridin-3-y1l)-1H 1 nden-1-one
hydr ochI]o?'F‘aféY ochl or}Qe salt

6- (2- Mor phol i noet hoxy) - 3- pheny1- 2- (pyri di n-3-y1) - 1Hi nden- 1- one( 500y, 25
1.21nnn2§ obtained in Step 7 was placed into a flask and dissolved in
cH2c12( Ateml)(E) Td3tlﬁzdrpéxm®pm@ -shenplpram2-wad -etgded 1. OM HCL1 i n di et hyl
ether (1.21nL, leq). The solvents were renoved by rotary evaporation under
reduced pressureg to glve the desired ﬂroduct ?n quantitative yield.

NVR (CDGL3, 300 8 Borbal e(2b+ m) HOz 63 d, J= 7.5Hz), 7.6 (1H, dt,
J= 1.8Hz, = s 2 7.1 (1H, d, J= 8.0Hz),
6.85 (1H, )= 5. 7NBONEREIGH 19O, 5T, 4. TT(AW, ), 4.0 (2H s), 3.2

(4H s) 5 Exanple 2. Synthesis of
% mor phol i noet hoxy) - 2- ( 3ggd,uor o- 4- met hoxypheny1) - 3-
phen91 1H i nden- 1- one The procedure of Step 7 of Exanple 1 was

repeated exceptoshr u@uﬁtgb&tédlapmslé walelHapgedp E@ﬁ)éhémrfp agc NaoH! sbigibgad of

3-pyridinyl boronic acid to obtain the title conpound

11 1 NVIRNeCHC: be/Ha 00 Anl)) and7ZEt9H(2018D). (The sokggion wasma"rntameq bgownyo ‘Cinas (1H,

Z' g SHZ%ceAB_% '1- 73) IQyjI ?@)gp?lf&ﬁ%thm‘?ne %(liﬂgmgé) ‘??‘fl—?d%e§ Iég% Llirge(ﬁ@f_'g& {mn \c]ic_i J

4. THz) , aR1GL. (I‘Dl-ﬂhe tesullingGnikHEy wag 18 addéd benzaldehylleFHinL] 5. OE;)amﬁtleebélng

Syn es

58 Pﬁﬁs‘fﬁ for sdefiional 1 B a0 Gqthe reagion mitaregvas sfired at forup fergpsgature for e
pr OC Edurfﬁkﬂ&fr 262 Thé sofutioxaral @ndent@ted BP0l dvaoeivh nder tsdud@ wressure.
20qU|noI|ny%@§{on|c acid instead of 3-pyridinylborgnic acid and being

recr yst dibeirsineyasdigsobyed ip Stghpcalhe e fyPeWabiptheAavithyENHCl and HO,

dried over MgSOy, and concentrated in vacuo to obtain the desired product (32.5g, 98%).
'H NMR (CDCl;, 300MHz) & 7.8 (d, J = 15.7Hz, 1H), 7.7 (m, 2H), 7.6 (m, 1H), 7.6
20 (m, 1H), 7.5 (d, J = 18.7Hz, 1H), 7.4 (m, 3H), 7.4 (d, J = 7.8Hz, 1H), 7.1 (dd, J = 2.6Hz,
11Hz, 1H)

Step 2. 2,3-Dihydro-6-hydroxy-3-phenylinden-1-one

0]
HO
HO
O | TFA (as a solvent)
O reflux, 80 °C, 1 day

99%

25 (E)-1-(3-Hydroxyphenyl)-3-phenylprop-2-en-1-one(48.7g, 217mmol) obtained in
Step 1 and CF;COOH(161mL, 10eq) were placed into a flask and stirred for 24 h at 80°C.
25



NMR (CDC13, 300MHz) 8 8.54 (1H, d, J=2.1Hz), 8.31 (1H, d, J =2.1Hz), 8.00
(1H, d,J= 8.4Hz), 7.81 (1H, d, J=8.1Hz). 7.68 (1H, dt,J= 7.1Hz, 1.3Hz),
7.55 (1HWO,2010172030958Hz, ), 7.44-7.40 (5H, m, 7.25 (1H, dPCIKR20H0F(SS7. 11
(1H, d, J= 8.1Hz), 6.85 (1H, dd, 25J= 8.1Hz, 2.4Hz), 4.19 (2H, t, J =
5.6Hz), 3.76 (4H, t, J= 4.7Hz), 2.84 (2H, t, J= 5.6Hz), 2.61 (2H, t, J=
5. 6Hz) Exanple 4. Synthesis of

4- (6- ( 2- AEPEsYling ot Mw}enlpe%%ﬁré't&h@r%’ 20bkht) n\%{' a&dedyarkcp %%

The procedure of Step 7 of rrpf was repeate except or u3| ng

car banpyloBFEYEAHIe semeve EF 4 Uinﬁglt réé@cedfprwwr Th repidbe men disselvediinaft®Arei ng

R (ot eSa ML EAOS UEE o MBSl ol e SRRt BBl g cesired 3

(4H, m PerIZl@(‘(Sl(ig 98%)J = 0.75Hz). 7.06 (1H, d, J = 8.0Hz), 6.82 (1H dd J

(a0 o 2 e Ctich Sholity 5 73,68, 73 @ 3%&? RS AT

Exanpl e (8d, Sy Aobesi$2HE, 1H), 2.7 (dd, J=3.7Hz, 19.2Hz, 1H)

3- (6-(2-norphol i noet hoxy) - 1- oxo- 3- phenyl- 1H i nden-2- yl)benzonitrile The
procedure of Step 7 of Exanple 1 was repeated except for using 3- 10
cyanopheyiy bOISIEDlEch&Jldm{oh ghéiﬂrl 1HIR{46R4- ﬂfacgtatgy“ di nyl boroni ¢ acid,

Pd( PPh3) 4 (4ml ¢ . eq), and being purified byS| l'ica gel col um
chr omat ogg ap (tOAc/ hexanes = 1:1) to obtain th i onpound (679 .

L1 NMR »@ 3Hz), 7.49-7.42

30 1 Tt
(m 4H), 7 31 ('\étﬁz'?"ﬁwoef‘?z”%e‘(%?“%e@ﬁ Dz( s, 1H, J= 8.1Hz),

6.83 (dd, 1H, J- ), 8.74 (t, 4H, J=
4.5Hz), 2.82 (t 2N, J= 5. 6Hz), 2.59 (t, 4H, I 4. 7Hz) le 6. Synthesis
of 6-(2-norphol i\rget hoxy) - 2- (6- met hoxypyri di n-3-yl) - 3- pheay)'1H i nden-1| - one
20 The procedure of Step %;of Exarrpl e 1 was repeated except for using
2- met hoxy- 5- p3y{)| dll%(%/ oronl c_ acl d i nstead of 3-pyridinyl boronic
aci d° Pd( PPh3)%Diw YARgRY hf(ﬂ:zhad%} Onﬁuﬁ%? bi19gmmal) ehlamedyn StepiZa gel
coI um ik o lo] / ai ound
(85 . 3oir I %é‘aﬁé%ﬁﬂ@?@@%“éﬁ O [O0R 0T, R sGdor 4 3EE
611), 7Dpysding(40ml, J8eq) apzjcetiz aphydrifle (14-71le—5 Bed) Hrgre eaidsm droivisd. H'he)= 8. 1,

2 418 syl s st 800 clioue e fprat, Ml allikds ) oo

Exanpl e EfOASymd veshed with H,O0. The organic layer was dried over MgSO, and concentrated
6- ( %5 \r/]z(ijclulc)rt]ggltvg%e}/&es1re(§)pro ct (%O(OQWH"H; din-5-y1)-1H nden-1-one
'H NMR (CDCls, 300MHz) & 7.5 (m, 1H), 7.3 (d, J= 1.7Hz, 1H), 7.3 (d, J = 1.4Hz,
1H), 7.3 (d, J = 2.0Hz, 2H), 7.3 (m, 1H), 7.1 (m, 2H), 4.6 (d, J = 3.8Hz, 1H), 3.3 (dd, J =
6.6Hz, 17.9Hz, 1H), 2.7 (dd, /= 3.9Hz, 19.3Hz, 1H), 2.3 (s, 3H)

20  Step 4. 2-Bromo-1-0x0-3-phenyl-1H-inden-6-yl acetate
0O
o o)
O’ NBS(2.2 eq), AIBN (10 mol%) _ ’ 5
CCly, W lamp, reflux, 1.5 h 0]

2,3-Dihydro-1-o0x0-3-phenyl-1H-inden-6-yl acetate (10.1g, 37.9mmol) obtained in

Step 3 was placed into a flask and dissolved in CCls (200mL). To the resulting solution,
NBS (14.8g, 2.2eq) and AIBN (0.62g, 10mol%) were added. The resulting mixture was
25 allowed to reflux for 1 h. Then the mixture was further irradiated by a tungsten lamp

(375W) for 1.5 h. After cooling to room temperature, the precipitate was collected using a
26



The procedure of Step 7 of Exanple 1 was repeated except for using 5-

pyrim di nyl boronic acid (1.2 eq) instead of 3-pyridinylboronic acid,

Pd( PPh3) 4w040mlid995530 Na2CO3 (2.4 eq), and being puri f iped/kReo®idosasa gel
col um chr omat ogr aphy (Et OAc/ hexanes = 1:1) to obtain the title conpound
(709 . 11-1 NMR (CDC13, 300MHz) 8 9.05 (s, 1H), 8.63 (s,
2H), 7.49-7.47 (m 3H), 7.39- 7.36 (m 2H), 7.23 (d, 1H, J-24Hz) 7.09
(d, 1H, Euchﬁerlfdlﬁlel @‘hgﬁoﬁ&idvasj&"ksoﬁredgn JEJH @%_‘%lﬂz‘)vas}fedultﬁ Kat. &'5%82 O6 Hz) ,

3.75 (t, 4H J=_4.5Hz), 2.83 (t, 2H
Exanpl e and bWﬁt ’ﬁlé% prga@qc layer was dried over MgSO4 and concentrated in vacuo to g1ve the

6-(2- mr&glcéd}gggﬁagy?gégp@gnyl 2-(pyridin-4-yl)-1Hindenl-one 10 The

procedure of |l e 1 was repeated except for using 4-
pyri di nyl bor obi BMR(@DCl, 30@dHz) 65t7e@a 26%), 360y, i28)NY.BLdy Hri6c] HagilH), 7.3

et onat g 5002 (-8 TR KB LER 170 g, e e o8 B orpouna (259 -

1511-1 NWVR (CDClS 300MHz) 88.47 (d, 2H, J= 5.6Hz), 7.46-7.44 (m 3H),

7.37-7.34 , £..21 (d,_ 1H, 2. 1Hz 7.16 (d, 2H, J= 5.6Hz), 7.06 (d,
1H, J= g’.t?}'-l(g)z,'gg%%6(h¥é‘f°xmi’g@yélg-méer& € 4.17 (t, 2H, J= 5.6Hz), 3.74
(t, 4H, J= 4.5Hz), 2.83 (t, 2H, J= 5.6Hz), 2.59 (t, 4H, J= 4.5Hz) 20
Exanpl e 9. $Synthesy’s of 2

W |§3 phenyl 1H i nden- 1- one
apne&a

6- ( 2- nor PRO x;ﬁ Zgé‘)fliéoropyn
e : ted except for using
[

The procedur

2-fluoro-5- pyridipyl boroméoH,acgd (1.2 eq) stead of 3-pyridinyl boronic
acid, Pd(PPh3)4 ( %, 25 Na2C3 (2.4 eq), \d being purified by silica
gel colum chroma aphy (Et OAc/ hexanes = 1 to obtain the title
conpound (95% . 11-1 NWMR (CDC13 300MHz) 88.06 (d, 1H, J=
2.1Hz), 7.72 (td, 1H, J =8.48%%2 aHz), 7.46-7.44 (m 3H) 7.37-7.34 (m
211), 7.20 ( 1H, J= 2.4 7.05 (d, 1H J=8.1 87 - 6.81 (m 2H),
4.16 (t, 2H, %JB‘OHB’ naxe-3 gh‘zer'yl -{H-1ndgn-6-y] ace&atsm%g @) %@nek) obgainedjingyjep 7Hz)
2. 590(t,4v%d 1dced4n B lade Rl Qo k8d i EOIEEISOnA). The soluti harged wi

6- (2- holrl)noetlrlloxy)al 2-(4- (lpﬁenyll)pheny?) 3- phen?/io %Iﬁ?nnggsncfr%e with

The pr o 66k 1di4gst €qir anst stxedhgf reom tempenabe foredl heTbepeaction misfurgwas
bi phenyl or-Qni e
eoryor Pl A B FRled bdk PURESTHFE B 6B BN e
(CDC13, M3gRIMHiz)l c®nderfiiateddtivacho tb givedhe Hhs)nedf)reﬁﬁlc( @9,5593%)= 8. 4Hz)
'H NMR (DMSO, 300MHz) § 7.6 (m, 5H), 7.0 (d, J = 8Hz, 1H), 6.9 (d, J = 2.3Hz,
15 1H), 6.7 (dd, J = 2.4Hz, 8.0Hz, 1H)

Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one

PPhs(1.5 eg), DIAD (1.5 eq)

0O
HO o
OQ gr 4-(2-hydroxy ethyl)-morpholine (1.5 eq) N/\/ O’ o

: THF,0°Ctort, 2h
A flask was charged with 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one (3.0g,

20  10.0mmol) obtained in Step 5, PPh; (3.93g, 1.5¢q), 4-(2-hydroxyethyl)morpholine (1.8mL,
1.5eq), and THF (33mL, 0.3M). The resulting mixture was cooled to 0°C and diisopropyl

azodicarboxylate (DIAD, 2.9mL, 1.5eq) was added. The reaction mixture was stirred at

0°C for 30 min and allowed to increase to ambient temperature. After being stirred for 2 h,

the solution was concentrated by rotary evaporation under reduced pressure. The residue

25  was dissolved in EtOAc, washed with H,O and brine, dried over MgSQ,, and concentrated
27



57.44-7.32 (10H, m, 7.33 (3H, d, J= 7.8Hz). 7.21 (1H, d, J= 2.4Hz), 7.04
(1H, d, J= 8.1Hz), 6.81 (1H, dd, J= 8.1Hz, 2.4Hz), 4.16 (2H, t, J= 5.6Hz),
3. 75 (4Hw0,200703d955Hz) , 2.82 (2H, t, J= 5.6Hz), 2.60 (4IBCTIKR2060/0b6081z)
Exanpl e 11. Synthesis of :

6- (2- nor phol i noet hoxy) - 3- phenyl - 2- p-t ol y1- 1H-i nden- 1- one 10 The
procedure of Step 7 of Exanple 1 was repeated except for using

p-tol yl hor emivo. aChel driddd qRdd@t IaPypirtiedy bhokiRal GeRdothmn dclisinath a&’?f)cm

tal | th CH3CN t t the titl d (14%. N ,
588%3)75 @K%ge’\‘;man% =@h, tor%ffgrd? fgle{}lmp?@ridcy@e%cgi%un7 (15 7/012 15 (2H, m,

7.09 (2H, d,! 7
v 4HZ§ 4 I]I'NK/IIﬁ,t'@ﬁ)Ch 3@(21\4&{%&'5 7%4 (zln if'%% (m! 11%2‘27(1]%(1 gdz%%ﬂz &f‘ﬁ
5. 7Hz) , 720%@1 A+§Hz, 1HL6161¢&)1 &lslz,stz H)), 4.13 (¢, ESeaﬁvﬁHz 2H), 3Sthesi s of
2-(65(24 i X en-2- 20yl )benzonitrile
Tht(a S$ oce u'ﬂi“r)rtg"i)i f%?g %ézéﬁx%pgsg?e%? ﬁg%eiﬁed excep%/ 120r usi ng 2-
cyanophenyl bor oni c aC|d i nstead of 3- pyrldlnylboronic acid to obtain the

E'B'I[_ll e n;%%’x)oggsdg; M@‘R%—}no 0,&%11‘:’?%&9 -%2}?1)1'&5’)1%;1 é‘%nélﬁszj g ‘42 ZHﬁf)df

6.84 (1H, dd, J= 8 2. 4Hz) 417(2H t, J= 5.6Hz), 3.74 (4H, t, J=
4, 7Hz) 2.82 (2H, t, g 5. 6Hz), /2. @4H t, J= 4.7Hz) 30 Exarrple 13.
Synt hesi ,\/c(z prphol i noet hoxy) - 2- (4-(trifl uoropet hyl ppheny]
phenyl- nden- @ Br  Pd(PPhy)] (B@oifd)j, Q8e0l0rq0f St &p o) S

repeat e cept f ot g‘ﬂ—gt‘rTﬁ—mnefhyf-?z-pHe oronic c' s{ead of
3-pyri di nyl boroni ¢ agrdy and"b&? iy rEEretEr T¥2ed with CH3CN to ghyain the
title conpound (149%. -1 NWR (CDC13, 300MHz) 8 7.50 (2H, d, J.le),
745742(3Hn’)738734 5 (4H, n'),712(1HdJ—24Hz)706(1H
d, J— 8. 1Hz) T06 a8i¢rbiave dredetidh M, 62(24rh|Z1)ph014n01::?hO(X8’)=|2 Bromd=3-phehkie) H- 3. 75

(Eifg | el %‘nlegg’sg %px(xr% otb’talned m gtep 6, g—pyndmyﬁ)'oromc a01d4(477|6|%n)g, 3.8
N (3- (6n{raolrmr5m'<!19lpdipleh§)pmxb)m§ o @Niamé(sébingnﬂ@éq) andl@ioxane/HZO (41,
yI)phenyI)acet am de procedure of Ste anpl e 1 was' répeat ed

except P8 uwﬁ@e@en@aﬂmcaﬁg%)%mwmr val wasaplaaed infe damicgpwave reactor

? Py '3d ag%gpmgfgt@% a @g«r@ Ff beﬁﬁ"d 'h%é}ecolb&ntxé o 9@@9@@%(@53@{ %tn% kg&@(@ YW

N|—|) 7 diuted Withs EtOAC a@d dmbﬂ odqr MgSQ;. Z[IHz)xmxﬁud.WaQ fiered, thibugB .alGite pad 04

6. 79, ((2H, J= 5 4Hz ,
155 ame bl ik O 43 e eotbensrein o ST Test Vi e 's) Do
tI’§XE';1r2rp| epﬂe? I]II_HyG(GﬁsCN/I@IO =1: 1) to afford the 2e51red produﬁt (640m]g-i_| 64%))
- (2- nor phol i t ho n-4-y en i nden-
The procedur eﬁ%ﬁ\d&@g&.é@%&n@dﬂ%g 1(L%ea’? bé;ﬁ‘tz (P:oerhg |6ﬁdda4]
It sglqu' nels, @legDHPW' 47 2gi4h (SHad 40t B3Py th)ﬂy/lzfsor 207 ¢maoHy, 1.7 PY/ai n the
e CorrpI-CI)Z 1H), 6.83 (dd, ] = 2.2, 8.0 Hz, 1H), 4.17 (t, J = 5.5 Hz, 2H), 3.75 (t, J = 4.5 Hz,

20 4H),2.83 (t, J=5.5, 2H), 2.60 (t, J = 4.5 Hz, 4H)

Step 8. 6-(2-Morpholinoethoxy)-3-phenyl-2-(pyridin—3-yl)-1H—inden-1-one hydrochloride

salt
6-(2-Morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1 H-inden-1-one (500mg,
25 1.21mmol) obtained in Step 7 was placed into a flask and dissolved in CH,Cl, (4.0mL). To
the resulting solution was added 1.0M HCI in diethyl ether (1.21mL, leq). The solvents
were removed by rotary evaporation under reduced pressure to give the desired product in

quantitative yield.
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25(369%) . NVR (CDC13, 300MHz) 8 9.18 (1H, s), 8.26 (1H, s), 7.97
(1H, g, J= 3.2Hz), 7.70-7.49 (4H, m, 7.33-7.13 (6H, m, 6.91-6.80 (1H, m,
4.19 (2HwWOD,2003m56Hz), 3.76 (4H, t, J= 4.5Hz), 2.84 (2dHr/KR20057006086Hz) ,
2.60 (4H, t, J= 4.5Hz) 30 Exanple 16. Synthesis of

6- (2- nor phol i noet hoxy) - 2- (napht hal en- 3-y1) - 3- pheny1- 1H nden- 1- one

The procedure of Step 7 of Exanple 1 was repeated except for using 2-

napht hyl bor oniFENMR ¢CDa%4, 660MOTz) 3808 4dRHY ) OT.6N{(1H,aL; Ud- 1.9Heha N e title

o (540, 14578 (0 510k ST, b £

1H, d 1 7.08 1HdJ—81Hz,
gs 83 (1H5]7:H%’&1m:})‘4-%%17I 9 lﬁ1(dpt;?1$o&tzﬁFB) %?(ZHZQ 6Hz) g 75 (4H, t, J= :
4. 7Hz), 2.83 (2H t, J—56Hz) 260(4H t., J= 4. THz) Exanpl e 17.

Synt 2- L
TR Bl €2 SRR AL AR .o
for usi nylellyl-lﬂuudmﬂemel boronic acid instead of 3-pyridinylboronic acid to

obtain the title conpound (80% . 15111 NWR ( CDC13, 300M—Iz) 6 7.44-7.40 (3H,
m, 7.38-7.35 (2H, nm), 7.26-7.20 (3H, m, 7.04 (1H, d, J 8.1Hz). 6.95

(2H, dt, J = TheSpocedurbi Stepb7 BBEQ(Q.Ithedﬂwad 18 e%te]i"&,ceﬁ %Hﬁim 4-fhloro2H, t, J
s), 2.83 (2H t. J = 5. 7Hz) |

= 5. 7Hz = 3.50 (3H, :

2.59 ( 424%‘{310’(3?13&%1%25110?@1@%%2 @ %Bm@p}(ﬁlbﬂwcsa% fo obtain the title compound
6- ( 2romor@kel.i noet hoxy) - 2- (3, 4-di fl uor opheny1) - 3- phenyl 1Hi nden- 1- one
The procedur of St e£ of Exanple 1 was repeated except for using 3, 4-

7
di f | uor ophenyHbNMih( Dgbi @IOQMHtlbéa 44¢7.39 (3H.i ), HABBR6 MK, mki7dl Saidl, Hei ng

recrystal A t

11-1° NWR %é@‘éffé%‘@bﬁ%%g”%@@ g?%?%?# & &o, EATPGH A 2&%2%‘% (1H,
d, J = Z.142H, t7J’1‘(5’(Hzt)| 384d3H)s), 3.78¢H, 1 V.=7#HIHzP . 2082 (2H, '1’ L4 5(7HZ), 839 7. 01
(1H d (%H éjl::jﬁH 98-6.96 (1H, s), 6.81 (1H, dd, J= 2.4Hz, 8.1Hz), 4.16
(2H, 3. 75 (4H, t, J= 4.8Hz), 2.82 (2H, t, J= 5.7Hz), 2.59
(4H,15t J= 4.7Hz) 30 Exanple 19. Synthesis of

6- ( 2- nor phol i nget hoxy) 2- é3 fl uor o-4-net hyl phenyl) - 3- phenyl-1H-i nden-1-one
The pr oc@ﬁ'@l@e 8f Syrtbpsiy obe-(marphelinoefhexys @pE'&?"é’éi‘ze(ﬁéﬁmlmf yDdd{-inglen-

3-fl uor g.ge Met hyl phenyl boronic acid instead of 3-pyridinylboronic acid and
being recrystallized with CH3CN to obtain the title conmpound (25% .

The procedure of Step 7 of Example 1 was repeated except for using 3-
20  quinolinylboronic acid instead of 3-pyridinylboronic acid and being recrystallized with
EtOAc to obtain the title compound (75%).
'H NMR (CDCls, 300MHz) § 8.54 (1H, d, J =2.1Hz), 8.31 (1H, d, J =2.1Hz), 8.00
(1H, d, J = 8.4Hz), 7.81 (1H, d, J=8.1Hz). 7.68 (1H, dt, /= 7.1Hz, 1.3Hz), 7.55 (1H, t,J =
7.4Hz,), 7.44-7.40 (5H, m), 7.25 (1H, d, J = 2.4Hz), 7.11 (1H, d, J= 8.1Hz), 6.85 (1H, dd,
25 J=8.1Hz, 2.4Hz), 4.19 (2H, t, J = 5.6Hz), 3.76 (4H, t, J = 4.7Hz), 2.84 (2H, t, J = 5.6Hz),
2.61 (2H, t, J = 5.6Hz)

Example 4. Synthesis of 4-(6-(2-morpholinoethoxy)-1-oxo-3-phenyl-1H-inden-2-
yl)benzamide
30
The procedure of Step 7 of Example 1 was repeated except for using 4-
carbamoylphenylboronic acid instead of 3-pyridinylboronic acid and being recrystallized

with EtOAc to obtain the title compound (36%).
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NVR (CDC13, 300MHz) 6 7.40 (5H, m, 7.19 (1H d, J= 2.4Hz), 7.07-7.01 (2H,
5m, 6.95-6.89 (2H, m. 6.80 (1H, dd, J= 2.4Hz, 8.1Hz), 4.15 (2H, t, J=
5. 7Hz), 3wddo(vipess J= 4.7Hz), 2.82 (2H, t, J= 5.7Hz), PCIKK2049/005083=

4. 7Hz), 2.23 (3H, s) Exanple 20. Synthesis of

6- (2- nor phol i noet hoxy) - 2- ( 3- am nopheny1) - 3- phenyl- 1Hi nden- 1- one 10

The procedure of Step 7 of Exanple 1 was repeated except for usi ng 3-

am nophenyl bdHONMR echdl;i mIMHQ) ®F. 66(1%1&1 gi-ng. hHQf @M207 @Gl(ﬁharﬁji /590
recryst ﬁgd vvlth EtOAc/ exanes to obtain the title conpound (490 . 11-1

NNR  { 000 H d7 J15 Q¢ Bylz)ny 06 A1y d¢ 71 8hHZ) =682 dd7 Jo1 8(12k, dt, J

8. 3y 1 Jr.]. 8Hz
6. 55- c %E*‘* 7 63"%2?2‘* N i ores .10 = Sl as Ut Ul dug 7t 1)
(2H, (ZJH,tBJﬁ—&§HZ)225Q (GHH, J=4.4Hz)y, 7Hz) Exanpl e 21. Synthesis of

6- (25 rmr phol i noet hoxy) - 2- (4- phenoxypheny1l) - 3- pheny1- 1H20 i nden-1| - one
The procedure of Step 7 of Exanple 1 was repeated except for using 4-

phenoxy ilxampleo50nSenthekid |o|ﬂsqutzaﬁo&lmﬁhb&hBy&)bpb%lBCplféﬁylilHoinam&l n the
title coBBound é 8% . 25NWR (CDC13, 300MHz) 6 7.40 (5H, rr) .33 (2H, t, J=

7.8Hz), YPPOMOPIWYe (31, m), 7.11 (1H, t, J= 7.1Hz), 7.04-7 oo (3H, m). 6.88
(2H, d, J= 8.3Hz), 6.825-6.79 (1H, rr), 4.16 (2H, t, J= 5. 6HZ) 3.75 (4H, t,
J—44HZ) 2.82 (2H, t, J—56HZ) 59 (4H, t, J= 4.2Hz) 30 Exanple 22.
Synt hesi s of The procedure of Step 7 of Example 1 was repeated except for using 3-

6- t H

The 0 oCRRRPLARERARY i (r's B HONAPOERYIHTMOSING a8 ORIy, Cifopy.

met hoxy plag@@} tot eq), endibeidgipnsfieditly silic8 gelyoolwhmyhromatographgq EdDAohebkihai n t he
title co 94 CDC13, 300MHz) 8 7.40 (511, 7.19
(3H edfggipﬂgn?ﬁza)‘ f@fttﬁ?‘("fﬁ"uﬂd(% (& 8Hz), 6.79 %SH d, 28 7Hzrr; 4. 15
gzghzg, J= 5!BRRMR D61 36OMHY) & 3. 534(s11;n§b 751 (tlhm 5Hzp 3HZ), FUA 2D (h, I=

. e n esl| S

SRR S G NI W 8&%&#&?@3@@#@%6%@@4 S iten 52 (Ghdrrg -

The1pr ogadpuer,pf4 B @p2H, L sB1aP3 04 & ¥AS, Lapaphesisexcopt Loy, 6111? 399 f,
chlorophegzlboronlc acid i nst ead of 3- pyrldlnylboronlc aci d

purifi et ®a gel col um chronat ogr aphy (acetone/ hexanes 1:1) to
obtain the title conpound (38% . 11-1 NWR (CDC13, 300MHz) 8 7.43-7.35 (5H,
nm, 7.24-7.16 (5H, m), 7.03 (1H, d, J

Example 6. Synthesis of 6-(2-morpholinoethoxy)-2-(6-methoxypyridin-3-yl)-3-phenyl-

1H-inden-1-one
20
The procedure of Step 7 of Example 1 was repeated except for using 2-methoxy-5-
pyridinylboronic acid (1.2 eq) instead of 3-pyridinylboronic acid, Pd(PPh;); (4mol%),
Na;CO; (2.4 eq), and being purified by silica gel column chromatography (EtOAc/hexanes
= 1:1) to obtain the title compound (85%).

25 'H NMR (CDCl3, 300MHz) § 8.09 (d, 1H, J = 2.1Hz), 7.48-7.36 (m, 6H), 7.18 (d,
1H, J = 2.3Hz), 7.01 (d, 1H, J = 8.0Hz), 6.80 (dd, 1H, J = 8.1, 2.4Hz), 6.64 (4, 1H, J =
8.6Hz), 4.15 (t, 2H, J = 5.6Hz), 3.90 (2, 3H), 3.74 (t, 4H, J = 4.8Hz), 2.81 (t, 2H, J =
5.7Hz), 2.58 (t, 4H, J = 4.6Hz)

30 Example 7. Synthesis of 6-(2-morpholinoethoxy)-3-phenyl-2-(pyrimidin-5-yl)-1H-

inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 5-
pyrimidinylboronic acid (1.2 eq) instead of 3-pyridinylboronic acid, Pd(PPh;),; (4mol%),
30



15= 7.8Hz), 6.81 (1H, dd, J= 2.4Hz, 8.1Hz). 4.15 (2H, t, J= 5.7Hz), 3.75
(4H, t, J= 4.7Hz), 2.82 (2H, t, J= 5.6Hz), 2.59 (4H, t, J= 4.7Hz) Exanple
24. Synt heei2811ai30955 PCT/KR2009/006085

6- (2- nmor phol i noet hoxy) - 3- (4-f | uor ophenyl) - 2- (pyridin-3-yl1l)- 1H i nden-1-one
20 Step 1. (E)-3-(4-Fluorophenyl)-1-(3-hydroxyphenyl) prop-2-en-1-one

The procedure of Step 1 of Exarrpl e 1 was repeated except for using 4-

f 1 uor obenzalclghyude) andde U%Cﬁfa'g%l cdlﬂﬁh%ﬁ%nﬁto%@ﬁ}?{]ﬂ@% ifs obt ai n

the title conmpoun (990 5NI\/R g 300MHz) 0 (2H
dd, J= 5 ¥Hito ehtaipghe tite gompoundd70%¥ 18. 2Hz), 7.6 (1H, d, J= 7. 8Hz)

(1H t, J= 2. ‘Qgﬁm;cét%é ( Shdnnz) 509 (SH), 8.33 B, &ﬁ'}! 749777 BnB5Hy.- 7.35-0 (1H’

dd, J= 7.8Hz,
3- (4- Fl ub3®nedH),)7.23 3d,di Hydro2 @Hay,df.ox yd, e nF - ndz3GRee(dd; atedus 8.1 St ep

{1 toPoprer ) H17 o 2G e o R Ay b AL 2 EPD: 2GR0 3bE AP 2808 o a

starting/faekz) al instead of
(E) - 1- ( 3- hydr oxyphenyl) - 3- phenyl pr op- 2- en- 1-one, being stirred for 5 d, and
removing TFA by rotary evaporation to obtain the title conmpound (47%.

11-1 N : 7 < cAH O 1H, dd,
1 3 ahes, SYRME 5 o hsatth s iy ba-thy i T iyt

3. 3Hz, 119012€Hz) Step 3. 1-(4-Fluorophenyl)- 2, 3-di hydr o- 3- oxo- 1H i nden-5-y1
acetgte 5The procedure of Step 3 of Exanple 1 was repeated except for using
3-(4- fluorophenyl)-2, 3-di hydro-6- hydroxyi nden-1 -one obtained in Step 2 as
a starting nﬂﬂlerpmlcedureteﬁcStqf ,08- Bxdnysle ot Gwiny deprated3epdepn Vot n@aiy- 41- one

db St d.f to,abta title conpoun
111 AR RBREebotu Az 6l 7. 9 PG o Aindin oot sl shiP R fmal%par ¢
J 10= 7.0, (2.8 dbé fidd 1= 8|_|Z
19, 1H) . 3. 7331HH® an mg:b'dn bg%l}_ﬁﬁg )g&"%)hgﬁr(l gﬁ%}nsatééré’p}{yl(ﬁto Adhedmed -

2- Br ono-3lid ytorabtain HWEWDPPJJ@%éﬁﬁl nden- 6-yl acetate The procedur e of
Stens4 of ExammlQRICIHE1,! SRARISFSEXC@PoHT L sUHA7 d6.5%4 (m , 31), 7.37-7.34

(m, 2H), 7.21 (d, 1H, J = 2.1Hz), 7.16 (d, 2H, J = 5.6Hz), 7.06 (d, 1H, J = 8.0Hz), 6.84 (dd,
1H, J=5.9, 2.1Hz), 4.17 (t, 2H, J = 5.6Hz), 3.74 (t, 4H, J = 4.5Hz), 2.83 (t, 2H, J = 5.6Hz),
2.59 (t, 4H, J = 4.5Hz)

20 Example 9. Synthesis of 6-(2-morpholinoethoxy)-2-(6-fluoropyridin-3-yl)-3-phenyl-

1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-fluoro-5-
pyridinylboronic acid (1.2 eq) instead of 3-pyridinylboronic acid, Pd(PPh;)s (4mol%),
25 NayCO; (2.4 eq), and being purified by silica gel column chromatography (EtOAc/hexanes
= 1:1) to obtain the title compound (95%).
'H NMR (CDCls, 300MHz) 88.06 (d, 1H, J = 2.1Hz), 7.72 (td, 1H, J =8.4, 2.4Hz),
7.46-7.44 (m, 3H), 7.37-7.34 (m, 2H), 7.20 (d, 1H, J = 2.4Hz), 7.05 (d, 1H, J = 8.1Hz),
6.87 — 6.81 (m, 2H), 4.16 (t, 2H, J = 5.7Hz), 3.75 (t, 4H, J = 4.5Hz), 2.83 (t, 2H, J =
30 5.7Hz), 2.59 (t, 4H, J = 4.8Hz)

Example 10. Synthesis of 6-(2-morpholinoethoxy)-2-(4-(phenyl)phenyl)-3-phenyl-1H-

inden-1-one
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15 fluorophenyl)-2, 3-di hydro- 3- oxo- 1Hi nden-5-y1 acetate obtained in Step
3 as a starting material instead of

2, 3- di hydWo-201180953- phenyl- 1H i nden- 6-y1 acet ate and belPAF/KR200%W6485 r ef | ux
for 5 h under tungsten lanmp irradiation (375W to obtain the title conpound
(999 . 1H NMR (DVBO, 300MHz) 8 7.82-7.78 (1H, m), 7.5 (1H,
dd, J= 2.3Hz, 20.1Hz), 7.5-7.4 (1H m, 7.41-7.36 (2H, m, 7.3 (1H d, J=
8.9Hz), 7 21T17e aﬂodeﬂhlce 3¥ , Step 37 (c&HExﬁﬂlpl%Olshﬁé) repeatedBrekB&st 3for using 4-

-(4- quoro g gfroxy 1H-inden-1 - The procedure of Step 5
of Exanp? ﬁ%& g el dpteadced épfyafhrwéhmme a5 #Bd d@e(rzg recrystallized with

fIuorophggyiNT&DQ%ﬁrékﬁﬁ@q§ﬁ_@hwkggggtate obtained in Step 4 as a starting
material instead of rono-?-oxo Sfﬁhen -1H i nden-6-yl acetate and being

stl rred for 7H1NMRdl§’[Qﬁ:lm WMy ] 7t e(%brdpdwh@ 59449 (2H, d, J = 8.4Hz), 11 1
9%&)[)!\/5’73%3%%46%}6%% 23@.@%‘?:‘1 ?1Hz) 2 Z}g Hz( é’d‘] byt éﬁz‘s‘?g{}bl%) Step 6.

6- ( 2- MorHaL), 6t (b )i, 2 =18, Diim- 234K, ﬂllﬁqQtheirlin)éiilzI)H msl&4H 1, gred 387), The

pr ocedur t e peat ed except for using

2- br ono- %8%&2}& &So@%@f@?@gfﬁyém%%ﬁﬁm nden-1 -one obtained in Step 5 as
a starting material instead of 2-brono-6-hydroxy-3-phenyl-1Hinden- 1-one
and bein purlfled silica gel col um chromat ography (Et 0Ac 100% to
obtain t "th le|1d. Em%s%ef ¢-6bmorphglingetipoxy)-3-phenyl-2-p-tolyl-1H-inden-1-one

6- ( 2pMor phol i noet hoxy) - 3- (4-f | uor ophenyl) - 2- (pyri di n-3-y1)-1Hi nden- 1- one
The procedure of Step 7 of Exanple 1 was repeated except for using 6-(2-
mor phol i noet hH)Q/QrOQeigrQ)‘wﬁ)StBP of Ek&mpbplh‘ﬂn:ympe&bd exmgphiot using@-tohyltwirored i n

S 6
o ( 2- oS AL b 3y PRLS Bt SSHRRA P aecrtaliond B SR APAS Bt 1 e
by sili a#aleg@mpoahd (i%hr omat ogr aphy (acet one/ hexanes = 1:1) to obtain the

115 Comang ot WBUSEER GRS B T

=8. 715HZ)(2H7m?51 @Mgzm,,d J=78H2).H202 (1H, d, $= &41(Hij 6@d(11~1 cfd &—’Ls g, 24142)"'2)
4.17(2H 75{411 t, J= 4 82(2 10t ,

2, 59(4H4 15 s 4/ & 1N 2kE3atml 4, 357 S%H?De@@é (8 (52 57HZ) 2.59 (4H t J—
6- ( 2- morohe) |@g@k§gx )-3-(4-fluorophenyl)-2-(pyrimdin-5-

yl)- 1H—|nden | - one f%The procedure of Step 7 of Exanple 1 was repeated
except for using 6-(2-

Step o dramlf YA SPUENE St Al RERIRPIP AR s TaShp- i Akt 10
6- (20n05wnﬁhmnﬁﬂﬂhoxy) 2- br omo- 3- phenyl 1H i nden-1 - one,

5-pyri m di nyl boronic acid instead of 3-pyridinyl boronic acid, and being
purified by silica gel columm chromatography (acetone/ hexanes = 1:1) to

obt ai n the titHee prf2es@BPON Hiey 976&' Exam le l as repeliﬂe'dle t (6PGhihg 300MHz)
89 07 (1H s). B 63 (211, s) 737 ( 7.23 (111, d, 32 2. 4Hz) |

7.21- 7. E5aqophen sdrboromccwt mteag o ﬁ Byrshmrlb roalcsaruf( to-pbtgi, thg tilegiompeund . 4Hz) |
4. 11(2H(4<;) J= 5.6Hz), 3.75 (4H, t, J= 4.7Hz), 2.83 (2H, t, J= 5.6Hz), 2.59
(4H, J="4. THz)

5 'H NMR (CDCl;, 300MHzZ) & 7.52 (2H, d, J = 8.4Hz), 7.46-7.44 (3H, m), 7.37-7.30

(4H, m), 7.21 (1H, d, J = 2.4Hz), 7.07 (1H, d, J = 8.1Hz), 6.84 (1H, dd, J = 8.1Hz, 2.4Hz),
4.17 (2H, t, J = 5.6Hz), 3.74 (4H, t, J = 4.7Hz), 2.82 (2H, t, J = 5.6Hz), 2.59 (4H, t, J =
4.7Hz)

30 Example 13. Synthesis of 6-(2-morpholinoethoxy)-2-(4-(trifluoromethyl)phenyl)-3-
phenyl-1H-inden-1-one
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25 Exanple 26 . Synthesis of

6- ( 2- nor phol i noet hoxy) - 2- (3, 4-di f |l uor ophenyl) - 3- (4-

f 1 uor ophewpkptilosedsaden- 1- one The procedure of Step 7 of pErammehe/obeosas
repeat ed except for using 6-(2- 30

mor phol i noet hoxy) - 2- br ono- 3- (4-f | uorophenyl) - 1H-i nden-1 -one obtained in
Step 6 of Exanple 24 as a starting material instead of

6- ( 2- nor phol iTHee phRseiire2 oPr h : -

3, 4-di fl uorophen 1pl bor oni c aSétIEig ?ndgt gg%ﬁ%lkk gngééplrgﬂer?%agg?%e |tcfozr;1c1|J oPg 4

bei ng puiiuosemehylphenytbogenic c a¢id minstaad owéit égryagwll(oamacoaeﬂhemnbsng 2: 3)

to obt CDC13, 300MHz) 8
A %ﬁlﬁ*ﬁém} %@?W‘*&%ﬁ ttle o p,"“’?‘.ii%‘p’bfog (5H, n), 6. 2 8. o1
(1K m. 6 83‘H(MMR@DCD3,3®MHz)5850|@m d4r=1&1ﬂ2)4745-742(5ﬂ7mg;)7 383735 (4H,

tSyn:t] Eem( )’6 61r%zdp_;l’{ol ?ﬁ%lé %0(8{/_&- o 4 ]rHZf)i @B? (gjr]g’t i gﬂﬁéﬁ;’??ﬁ?% éel- 2

fl uoropMewyazH IJ-HHIﬂEHZ)L -30T8(4H, t, J =TEHEY, 08edUHE ,of = Sﬁﬁﬂ&)h@b (Fqapie 1 was
r epeat ed ﬁ_izﬁept for using 6-(2-

nmor phol i % hoxy) - 2- br ono- 3- (4-f | uor opheny1l) - 1Hi nden- 1- one obtained in
Step 6 of 10 Exanple 24 as a starting material instead of

6- ( 2- nor phol i noet hoxy) - 2- br ono- 3- phenyl 1H i nden- 1- one,

4-(trif Iﬁgt?nmhtlﬁy ISypﬂeqsgsl o No3-(6-@cmarphetineetiony)- B-Opq'-ﬁrmhﬂwl-lwﬁndbm-Zaci d,
and ,gei rg@ BW’ Jtcg eSilica gel colum chronatography (acetone/ hexanes =
1:4) to Brain etitle conpound (57% . 1HNMR (CDC13, 300MHz) 8 7.53 (2H,
d, J= 8.4Hz), 739734(4H m, 7.21 (1H, 15d J= 2.4Hz), 7.13 (2H, t, J=

8.5HZ). 7.05 lH d, ,J= H, J= 2.4Hz, 8.1 (2H,

t, J= 5.6Hz) 118 BRCdLe ?fwi @ﬁza? "g’?l% (a5, repeatpd gxgsph o 221587@ ? t,

J= 4. Gmécetamldo)lﬁh&[mb@foﬁﬁ a8 NinkRed SofOB idinylboronic acid to_ obtain the title

6- (2- nor phol i noet hoxy) - 3- (4- ehl or opheny ;n {pyrldln-S-yl)- 20

1H i ndeSoRPEHKE @Yén- 1. (E) - 3- (4- Chl or opheny1) - 1- (3

-h oxyphen The anpl e
yd5oxyphenyipnviepchen; JooNm5) 87,64 (111, Ben%?%’:ﬁ%&%? @%H)é% (franmp

1 was repeated except for using 4- chloré a staftmg
mat er i als, NH3t 23 (b, BezH tdh e’ﬁﬂd*HZé,l hiy €ty dod=251He), 738 (1H, dl, dlst ai n

the titl ( 15 7.9 (2H
o Cos L PUFREeLBIo AR . 436 Gy - Ay i U 49%%’7@3.@8%%98 G
7. 8Hz) , 5AHz), (259 (4H, t)F=4.BH) 2.1Z (B ,(s1H, t, J= 2.0Hz), 7.3 (1H, t, J=
7.2Hz), 7.1 (1H, dd J= 8.0Hz, 2.5Hz) 30Step 2.

3- (4- Chl or ophenyl) -2, 3-di hydro 6- hydr oxyi nden- 1- one The procedure of
Stepo2 @xamphmbe s};nmlsr Gp%a(tZenﬂoﬁi!ﬁﬁﬂbetin@iy)@(n@&;uﬁﬁ))hﬁ—#(ﬁ)ﬁ -phenyl-1H-

chl orophenyl) - 1- ( 3- hydr oxyphenyl ) prop-2-en-1 -one obtained in Step 1 as a
starti ng“dfFﬂ PRe| instead of

(E) - 1- ( 3- hydr oxyphenyl) - 3- phenyl prop- 2-en-1-one and being stirred for 4 d
to obtain the title conpound (48% . 11-1 NMR (DVSO, 300MHz) 8 9.9
(1H, s, OH), The 4progedureidof $tep2 74pk  Exanmiple )], wmszrqumeddd(cept: far 8king 4-4. 8Hz),

3o IH%aérﬁ“af»"%myﬁ&oacid} ety o1 éyffﬂ“‘ﬁ?‘boaam@f%‘ opfeiniy g {oupl’s”

1- (45 Ch{3®*®phenyl) - 2, 3- di hydr o- 3- oxo- 1H-i nden-5-y1 acet ate The

D o ISR aF el R B BIE R b T b,

starting. mazt@efm m)nstsgarm_otafi ), §INysI8®¢161, hﬂ)ﬂnqwzﬁ pfy&nyléﬂasi%m@(z;ﬁne and
bei ng stlrred hto obtain the title conpound (99% .
t,J = 4.5Hz), 284(2H t,J= 56Hz) 260(4H t,J=4.5Hz

30 Example 16. Synthesis of 6-(2-morpholinoethoxy)-2-(naphthalen-3-yl)-3-phenyl-1H-

inden-1-one
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1011-1 NWR (DMSO, 300MHz) 8 7.4 (1H, t, J= 2.0Hz), 7.4 (2H, d, J= 2.4Hz),
7.4 (1H, d, J= 2.1Hz), 7.31-7.27(1H, m, 7.26-7.21 (2H, m, 4.7 (1H dd, J=
3.8Hz, 8.WE2P11/BOBS(1H, dd, J= 21Hz, 5.7Hz) 2.66 (1H, d@CTIR2D09316808521Hz)
Step 4. 2-Brono- 3-(4-chlorophenyl)-1-oxo-1Hinden-6-yl acetate 15The
procedure of Step 4 of Exanple 1 was repeated except for using 1-(4-

chl or ophenyl) - 2, 3- di hydr o- 3- oxo- 1H- i nden-5-y1 acetate obtained in Step 3 as

a starting merles ipadceinet 6adtef 2.03- Hkdiigle 01 1w Gepealide BYdept Hot NGty 8-V 1
acetate and being heated to reflux for 9 h under tungsten | anp irradiation
(375W tflﬁlpgfib‘f@owf%éc{di tnstead pfpdipaEdingBegoniq acid jqurRbEEVED, tideoeamnoung 7. 7
(4H, dd,ed%)8.9Hz, 16.7Hz), 7.41-7.39 (1H m, 207.23-7.21 (2H m, 7.3
(3H, s) Step 5. 2-Brono-3- 84- chl or ophenyl) - 6- hydr oxy- 1H i nden- 1- one

The procedur eHoNMR ¢6DS 1o B800MEIn16¢7.91 WHY, $)epdat(@d, dx dept.2tm 3¢ a)Ng7.64

2- br @no-3r(4- ;¢ i Ny 67 t tajned in Step 4
2s 3oy 470 &/ PR AEPN 0 LR SN Y 3. BEE EAE G B gt 1
(ilclzga a’lt\l e la’iﬂiz)bé.i()&géHt drif eg.]fH]zr), 6.(8& lSlH, dht/ak 8.1&%14%12&64.122(&}(2%@ =(755€H’%).,1 L g
J= 8. ﬁ%%ﬁgﬁ%%mé%# = g._@hz,%j@o (ﬁ%{,’ ty= é%ﬂi 8.0Hz) 30Step 6.

6- (2- Mor pho i no et hoxy)-2-brono-3 -(4-chl orophenyl)-1Hinden-1-one

The procedure of Step 6 of Exanple 1 was repeated except for using

2- br oo Example cHi o ¥phesisy of - é'iﬁymrﬂkyhmlﬂhmé%(ﬂ-ﬂWéPBm}d)-ﬁﬂdle'mril-BHep 5 as
a sygrtihdedogk! @l 1 nstead of 2-brono-6-hydroxy-3-phenyl-1Hinden-1-one
and being purified by silica gel columm chromatography (Et0Ac 100% to
obtain the title conpound (67% . 40 Step 7.

6- ( 2- Mor phol ithqge xy) - 3-d 4z chlor en -2- ridin,3-yl)- i nden- 1- one
The procedur éﬁ]lgf %t%%é/p‘?re? %é éIt—_e’i’arzg gpl?xa\ﬂénilgrlgp‘%g%é?fegg?geff{ce%%éﬁsw 8- (2-

mor phol iflnostphexyiberdnior awitb ir3tead -of 13- pyrizidi@bordhic lddid tvdehtaih the fitle Wainpoti@d i N

Step 6 %5 starting material instead of

6- (2-no d1'i noet hoxy) - 2- br onp- 3- pheny1- 1Hi nden- 1- one and being purified

by g5l ica gel'Hoamnucsdy, oahMIg:)FNY4-Ga0gs BNEY) MEXSN! 1in})7.30708Y N the
tiytlg Icorrpgun}c} %673}? > W 11-%’ ﬁ?ﬁgﬁ%%%g%@é%%?mgk%’ (1H,
dd, J =, g4 (14, A7)= 8g By 6251 (2H; dy/ 2 718Hz, 2.6H»H3 68211 Hadd, J =8 8HaHz,

iy S it o G Sl LI 7%

5.7Hz), 2.59 (4H, t, J = 4.7Hz)

20 Example 18. Synthesis of 6-(2-morpholinoethoxy)-2-(3,4-diflucrophenyl)-3-phenyl-

1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 3,4-

difluorophenylboronic acid instead of 3-pyridinylboronic acid and being recrystallized
25  with CH;CN to obtain the title compound (11%).

'H NMR (CDCl;, 300MHz) § 7.45-7.43 (3H, m), 7.38-7.30 (2H, m), 7.20 (1H, d, J
= 2.4Hz), 7.10 (1H, ddd, J = 7.8Hz, 11.7Hz, 2.0Hz), 7.04 (1H, s). 7.01 (1H, d, J = 2.1Hz),
6.98-6.96 (1H, s), 6.81 (1H, dd, J=2.4Hz, 8.1Hz), 4.16 (2H, t, /= 5.6Hz), 3.75 (4H, t, J =
4.8Hz), 2.82 (2H, t, J=5.7Hz), 2.59 (4H, t, /= 4.7THz)

30
Example 19. Synthesis of 6-(2-morpholinoethoxy)-2-(3-fluoro-4-methylphenyl)-3-
phenyl-1H-inden-1-one

34



3.74 (4H, t, J= 4.8Hz), 2.82 (2H, t, J= 5.6Hz), 2.59 (4H, t, J= 4.6Hz)
Exanpl e 29. Synthesis of 6-(2-norpholinoethoxy)-3-(4-chlorophenyl)-2-(3,4-
di f | uor oplvenyil)esddssi nden- 1- one 15 The procedure oPCBiKR2009/@b608&Xxanpl e
1 was repeated except for using 6-(2-

mor phol i noet hoxy) - 2- br ono- 3- (4- chl orophenyl) - 1H-i nden-| -one obtained in
Step 6 of Exanple 28 as a starting material instead of

6- ( 2- nor phol i TiReprocxdure 3f BtepmoB ERAAPN! 1Ll REfRAtell ex@BS: for using 3-fluoro-4-

3, 4- dlfluo E Iboronlc acid instead of 3-pyridinylboronic acid, and 20
bei ng de? r}ﬁ appicagidyastead i drayidingibatosis aqd ynd heiagspayyielizasewite 1: 4)
to_obt al(fmér@tabﬁthﬁtﬁeﬂneeaﬁ dufhy 5@.5% 11-1 NMR (CDC13, 300MHz)
8 7.44-7.41 (2H, m, % , 7.20 (1H, d, J = 2.4Hz), 7.14-6.99
(3H m, 6. 95 HONBER (qlpClsrriOOMHS)ZS?ﬂQi(SIddn) JJ92(1(H;|11,J% 2741712)) 707001(2H, t, J=

> 7%% 4, é;bsiélﬁb dg rﬂgﬁ 18 48 B2 Ut 8 1H2) 2.5 OFEY s 2550 W ha fam, ™

St S ’Of
6- ( 2- rmerdfléWHm@tm)QQH 137 £ 4781, . Splaen y I )= L7 p)y 2231 (@HNs)5-
y1l) - 1H-i nden- 1-one The procedure of Step 7 of Exanple 1 was repeated except
for using 6-(2- 30
nor phol iE}Q@igex20. - SykthediP-ol- 642-5hdrphehcitldy) m%\:{ﬂi‘ eRPG-395 ey e~ | N
Step 6 of Exanple 28 as a starting naterlal |ns ead
6- ( 2- moABSRA-1198€t hoxy) - 2- br onp- 3- phenyl 1H i nden-1 - one,
5- pypi m di nyl boronic acid instead of 3-pyridinylboronic acid, and being
purified by silica gel colum chronmatography (acetone/ hexanes = 2:3) to
obt ai n t he tiTheeprsatwand SIdP)7. of Example 111 - wasNvEpea@OCEScep8 F0iVHIBIng839. 07
(11-1, s).. 8. 7.46 , . d,..J5 8. 3Hz 7. (2H, d = 8.3Hz),
720" 1 RpmingbrSavibBignCdeia fiskBael Do ydtodokiq duEheif € bepgraiized iy

8. 1Hz) , BOAB/HeRimestto obrainthkilg codpoind((49%0)t, J= 4.6Hz), 2.84 (2H t, J=

0 (e wor phol ¢ HORMRSGCE: 1R SN 0 7. R H &2 Dbz, 7.01 m, e, s

(triggl uergpgy hymemsraol()lﬂllddl .mdemﬁz csﬂfﬂz‘lshe 6W(‘PH?€!‘J}"£ 1¥HPt £58-6.58f(1Exanpl e
1 was rep eat ed except for u5|ng (2-

nor phol i “ﬁoétlﬁé%ﬂ) t Z=b$ oHB), 3-704 Hht,dr—o‘bﬁgﬂ)yil)ﬁjlm hdenS THeh. Bt hdd i n
Step 6 gfyipxanple 28 as a starting material instead of

6- (2- mor phol'i noet hoxy) - 2- br ono- 3- phenyl 1H-i nden-1 -one,
4-(trif|uoronethyl)phenyboronic aci d instead of 3-pyridinyl boronic acid,

d bei ified b t tain.the tj
compound ek 217 Symitel SRl arotimps gty 2 l-Phe Sy PR gt b 40
(2H20 1) jnden3DoRie29 15 (4H m, 7.22 (1H, d, J= 2.2Hz). 7.03 (1H, d, J=
8.1Hz), 6.84 (1H, dd, J= 2.4Hz, 8.1Hz), 4.17 (2H, t, J= 5.6Hz), 3.75 (4H,

t, J=4.7Hz), 2.82 (2H, t, J= 5.6Hz) 2.59 (4H, t, J= 4. 7Hz) Exanpl e
32. Synthesi ghef p cécanéméﬂofs%ﬁ nogt S- 1(4vést rddehte@r eXx@pYh) RRRBYA) - 2- 20
(pyr|d|n 3-y1l)-1H-i nden-1-o0né Step E)-3-(4 -(Tri fluoronethyl phenyl) 1

-(3 -hy@ mmﬁwla%%gagdemmqad&f r?repyndmylborﬁ@cap@cte@braen 8te titleapmpowid
Exanple(é%»ps repeat ed except for using 4- (trifluoronethypbenzal dehyde as
a starting naterlal i nstead of benzal dehyde and bei ng

25 'H NMR (CDCls, 300MHz) & 7.40 (5H, m), 7.33 (2H, t, J = 7.8Hz), 7.23-7.19 (3H,

m), 7.11 (1H, t, J = 7.1Hz), 7.04-7.00 (3H, m), 6.88 (2H, d, J = 8.3Hz), 6.825-6.79 (1H, m),
4.16 (2H, t, J = 5.6Hz), 3.75 (4H, t, J = 4.4Hz), 2.82 (2H, t, J = 5.6Hz), 2.59 (4H, t, J =
4.2Hz)

30 Example 22. Synthesis of 6-(2-morpholinoethoxy)-2-(4-methoxyphenyl)-3-phenyl-1H-

inden-1-one
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25stirred for 28 h to obtain the title conpound (99%. 11-1
NVR (DMSO, 300MHz) 8 8.1 (2H, d, J= 8.1Hz), 8.0 (1H, d, J= 15.7Hz), 7.8
(2H, d, JwokO1ims89ss 7.8 (1H, d, J= 17.9Hz), 7.67-7.64 (2E/KR200950060861H, t,
J= 2.0Hz), 7.4 (1H, t, J=5.3Hz), 7.1-7.0 (1H, m 30Step 2. 3 -(4-(Tri

fl uoronet hyl ) phenyl) -2, 3 -di hydr o- 6- hydr oxyi nden-1 -one The procedure
of Step 2 of Exanple 1 was repeated except for using (E)-3-(4-
(trifluorometiyd Jpbaud of-$idp hvdafommgreyh)%ppfege—a% kxcQherpbLahged in
Step 1 as a starting material instead o

(E) - 1- ( 3npthaxmbgpyibesenjc Figinstepd pf dpyddiasilberonimeciditrotifainiibe tt¢ comppundr 5 d
to obtai @45/?e title conpound (38% . 42 | HNVR ( DMSO, 300MHz) 8 7.7
(2H, d, 48Hz)74(2HdJ-161Hz)71(2HdJ-68Hz)7061
(1H, ), 4.6 HNMRIECDII; 380MHz) 67.4HSH, nd, 2.10 (34, did] = 35Hx)7HA) (IH,.GHiz) |

e A k) 2o U D= e B8R B o 3 SRR IS 3 Wltd &

The procesMre 2@ (SHep /3> H6HEXamYl @H]t,wass aHppat ed except for using 3-(4-
(trifluoromethyl)phenyl)-2, 3-di hydro- 6- hydroxyi nden-1 -one obtained in Step
2 as a starting material instead of 2,3-dihydro-6-hydroxy-3-phenylinden-1
-one an 3.1 r t t & 1]
R ( DV AR )S%@‘*em(%fﬁm,'ﬂa@@%ﬁ%%&'“fya LGRS LO R |
8. 2Hz), indgn-(liqne dd, J= 3.7Hz, 7.9Hz), 3.3 (1H dd J= 8.0Hz, 3.7Hz), 2.7
(1H ,dd, J= 3.8Hz, 19Hz) Step 4.
2-Brono-3-(4-(trifluoronethyl)phenyl)-1-oxo-1Hinden-6-yl acetate 15 The
procedure of BieepretedireExfinfite 1 oﬁaﬁxmp)lean edaexepgted excapsi fog dsifd4-

trifluoronet hen h 1H-i nden-5-y1 acelLa obht ai ned

[ St ep HTGPIPRPRATT GE PSR FrgTdggronic acd and boine PAShe By Siid

2, 3-di hygh @olﬁn@w&nﬁbg@ﬂy éddeﬂoﬁdﬁaca@eyilm@aimlﬁ twléo@mum@m) to reflux

for 6 h under, tun sten@ gg i rradiation ain the title corrpound
33

(67%. 2011-1 ONHz) 09 B- b3§§1ﬂ1 f\é\{ﬂ%ﬂ 7-19(%@ 20BHH, d,
7. 4357 427%% , 611 ﬁlﬁ 20; ]—22241(12%1 24%& 1 37 =S 7195)8R. 73 (41, t, J = ~4.7Hz)

2-Brono-3-(4-(trifludrofet hyl) pheny ydr oxy- 1H1'hden-'1- orie

pr ocedur®8b2Hstep=5. ﬁBfZ)B(éﬁ?rﬁ‘lIé t;LJWdrs7H2F)peat ed except for using
2-brono-3-(4- 25 (trifluoronethyl)phenyl)-1-oxo-1Hinden-6-yl acetate
obtained in Step 4 as a starting nmaterial instead of

2- br ono-Examgle 24pHpithlesis lof 6:(@anophplinaethbxyt)e3-6iflu biphgn gl)-2F (pgeidis8-y)-h t o
obtain H};,t‘j‘tl conmpound (67% . 11-1 NMR (DVSO 300MHz) 8
10.3 (1H740 “@Ff"“‘? 9 (4H, dd, J= 8.4Hz, 16.7Hz), 7.0-6.9 (2H, n), 6.8 (1H,
dd, 2= 2.4Hz, 8.3Hz) 30 Step 6.

6- (2 I\/bré)hol i noet hoxy) - 2- brono- 3-(4-(trifl uoronet hYl ) phenyl) - 1H i nden- 1- one
tep 1. (E)-3-(4- Fluorophenyl) 1-(3-hydroxyphenyl)prop-2-en-1-one

The procedure of Step 1 of Example 1 was repeated except for using 4-
fluorobenzaldehyde as a starting material instead of benzaldehyde to obtain the title
compound (99%).

25 'H NMR (CDCl;, 300MHz) & 7.8 (1H, s, OH), 8.0 (2H, dd, J = 5.7Hz, 8.7Hz), 7.8
(2H, q, J = 18.2Hz), 7.6 (1H, d, J = 7.8Hz), 7.4 (1H, t, J = 2.0Hz), 7.35 (1H, t, J = 7.9Hz),
7.3 (2H, t, J= 8.8Hz), 7.0 (1H, dd, J = 7.8Hz, 2.1Hz)

Step 2. 3-(4-Fluorophenyl)-2,3-dihydro-6-hydroxyinden-1-one

30 The procedure of Step 2 of Example 1 was repeated except for using (E)-3-(4-
fluorophenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one obtained in Step 1 as a starting
material instead of (E)-1-(3-hydroxyphenyl)-3-phenylprop-2-en-1-one, being stirred for 5 d,
and removing TFA by rotary evaporation to obtain the title compound (47%).
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The procedure of Step 6 of Exanple 1 was repeated except for using
2-brono-3-(4- (trifluoronethyl)phenyl)-6-hydroxy-1Hinden-1 -one obtained
in Step Svexom/mwbesti ng material instead of PCT/KR2009/006085

2- br ono- 6- hydr oxy- 3- phenyl - 1Hi nden- 1-one and being purified by 43 silica
gel colum chromat ography (EtO0Ac/ hexanes = 4:1) to obtain the title
conmpound (529% . 1HNVR (CDC13, 300MHz) 8 7.79 (4H, q, J=
7.6Hz), 7.21 (HNMR.(DMSE. {A (3, = Y/ , , J=
2 aHz, 8. 1Hz), 4. 14 ((2H,(3’t, J:Héf%%)z,‘“é”: S?Zb%l%lf()g?@?@i 121_),7{352)(11]*'11;&8’? (2H,
t, J= 5.7 iz, 3.858),(34M4 (1¢1, dd==/ 7 7842, 1928g),2.45 (1H, dd, J=3.3Hz, 19.2Hz)

6- (2- Mor phol i noet hoxy) -3-(4-(trifluoronethyl)phenyl)-2-(pyridin-3-yl)-1Hin
denl-one The procedure of Step 7 of Exanple 1 was repeated except for using
6- (2- 10Step 3. 1-(4-Fluorophenyl)-2,3-dihydro-3-oxo-1H-inden-5-yl acetate

nor phol i noet -2-hronmoz 3- (4-(tgifluoronet hyl)phenyl)-1H.i nden-1-one

obt aihjned inS %)péocggurg gk éltegﬂ Agharampla 1 wa éé\‘gaaf?g e’gcept for using 3-(4-

6- (2- ”PrWb#ﬁbﬁ?DWﬂihyar&G%%r&yﬁﬂ&mﬂmé'ﬂUMﬁé& ih stepe @rwstmihggngemdlf i ed
by silica gel column chromatogr aphéw(j_acetone/ hexanes 2:1) to obtain the
title compsithal ¢.2sbhydrapgehydeexr3-rhomdmdsy-1eong and bemg, stiared ffer 3 hpigzgbtaig. 38
(1H, s) ,thztiﬁécél%Fburfh, 9d87)15 8. 1Hz), 7.64 (1H, td, J= 2.0Hz, 7.9Hz), 7.50
(2H, t, J=8.1H), 7.(25 82H, dd, J= 3.5Hz, 8.3Hz), 7.00 (1H, d, J= 8.1Hz),
6.85(1H, dd, JENMRPMSD,1390MH2). 3 7.487+38 ©2H,im), 3.28FE33(3H, T)( 24 (2H, )&

4.7 , 2 2 FQr Hz ) ndm 4472 I :

Synt hesi 37%F&6?!?E‘%?foﬁ?€ﬁ]§1"id§éet h§§§%’-é@?)b§§(dgc fo.r¥ ﬁé%?'ﬁﬁ%hﬁﬂﬁ) . 20
1H i ndenddl Jer39Hz, 19.1H#)e2 pr(BHegur e of Step 7 of Exanple 1 was repeated
except for using 6-(2-

nmor phol i noet hoxy) - 2- brono- 3- (4- (trifluoronethyl)phenyl)-1Hinden-I|-one

obt ai neCStEﬁl4.$2-BBorﬁonS4Eleﬁi?§ﬂ)lﬁzn§ -la§xcii1H1iﬁdéd-6l& atfEi al instead of
6- ( 2- nor phol i noet hoxy) - 2- brono- 3- 25 phenyl - 1H i nden-1| - one, .
4- (trifl uor onEtenProcefasyelh StpnttcofaExamplest e¥as sepeated psAcept i BER®A-r¢- aci d,

3 hei W S i p . ! e
o e S G AREIR i Bk ARG ) 10 dhg
7.53 ( 2HnatdrialJnstgad7e£3,3-dihyigo{1 204 0- 3 phehyd-1 AHnylen-B-y3 Bc¢tatel, and beihg I@aRHiIzd, 7. 23

b 1hz) St 5 onder Qbescitay iRt ) obiiin il g 8%,
5L 6H_z) 2. 60I _(IH-N%VIR:) (DM_S?_,63!6_91)/{1-!%965{77)82—33&(rllﬂlyni)h’esi(sf){?ﬂc},J= 2.3Hz, 20.1Hz),
(4 a (oA Reme ST dahm. ad 8T MEoRI DA A e v, 38 G of
Exarmpl e 1 was repeated except for using 6-(2-

nor phol i noet hoxy) - 2- br ono- 3- ( 4§ét rifluoromnethyl)phenyl)-1H i nden-I-one
obt ai nedStEh3-S-Bipmso-df(4eupsenhenyh-6aydsoxst B tindfg-rfiher i al i nst ead of

S G2aT1 hor o RiRkle  SEP SUT RxampRICOYS rebbitkd RN 80Eng 2-broma-3-4

bei ng putiordmheniy-1poxep] Hphden(EyBENIaH20btaingd 8) Step 4oistaasitarting enatdrial msteadrpound
S 2oy S ORRRL ol e T 0
J= 951Hajtle Grnipbudd BB%)LH, M), 6.83 (1H, dd, J= 2.4Hz, 8.1Hz), 4.16 (2H, t,
I= 5. 7h2) 3f P ik s 3 00MIEE 5 1L AR Aoy, 757701, m), 74 (B, ¢ J =

8.9Hz), 7.0 (2H, dd, J = 5.0Hz, 11Hz), 6.8 (1H, dd, J = 2.3Hz, 8.0Hz)

Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-(4-fluorophenyl)-1H-inden-1-one

30 The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-(4-
fluorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 as a starting material instead
of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one and being purified by silica gel column
chromatography (EtOAc 100%) to obtain the title compound (80%).
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105. 7Hz), 2.59 (4H, t, J= 4.7Hz) Exanple 35. Synthesis of

6- ( 2- nor phol i noet hoxy) -3-(4-(trifluoronethyl)phenyl)- 2-

(pyri m diwe2e0ylosedskt i nden- 1- one 15The procedure of SteppréTmER2Bv0updss 1 was
repeat ed except for using 6-(2-

mor phol i noet hoxy) - 2- brono- 3- (4-(trifluoronethyl)phenyl)-1Hinden-I|-one
obtained in Step 6 of Exanple 32 as a starting mat eri al instead of

6- ( 2- norgxgebhi M&ﬁﬁdlﬂ%eﬁf&?})&@l ﬂB y?-jl'b (;E}q‘ﬁg 5. -1 Frinde

S-pyrim dinyl bor onr c acid inStead of P oroni ¢ acid, 1 and bei ng
purified by pFep PrmedurecpBStepHZ 0oL Exagplet b wis att:peatekieexqepl dorc usipg LR(D- (250/() .

20 11-1, 2 J=
5 11e) 73%%‘%54%”?%%?"89%@%% ) india ol fhralen 35 Sigp 6”5t a3
8. l\l;lZ) " garﬁﬁg (mht,endU instead? ol H(2- Bloﬂﬂﬂb]lnodhdﬁl)l-g’:’lbiprﬂo 3@&@15&%’1&6@ -Z)'ﬁel( 4H36
t, J= anpl e 36.
synt Resi sH@eh@ Rl Ff%l%f?f’r% lFan%eetcﬂﬁ’%H%%oTétOgm&fw I(?ft‘} Qﬁ‘ﬁﬂ’é’fﬁw -‘21 ébSPr‘?tdfPﬁ 3-
(B o (e T e o S  hydr oxybhenyi - T

n r n r n n
E)récedt(Jre of & ﬁ@WOp T eéﬁ(?ﬁﬁﬂ]\%ﬁzl) %éﬁr(%gﬁ% dng,xggéfu‘fecﬁft d; %Q 3;15Hz), ©
30di f | uor hens H’i .*i%d¢2§37 A (3] N93(584, & ijalg. t%ﬁggﬁ%ggigbﬁ”}ai 8§hyuge and

being stirred to obtain 't | & conpou

11-1 NVR- Q%tBoids/bﬁsz)iz X4 8iz), i, 7(3H, ©OAF, 5.3 H), (AT (4H, t,J= 45 .1d)z).82(2H( 3- 7. 65

(3H40M ¢ 7 , 7L (2H, m Step 2. 3 -(3 ,5-D
fl uo1ropheny?)6 %(Zﬁ‘t@rt 4 4%6%1 xXyi nden-| - one The procedure of Step
2 of Exarrpl e 1 was repeat ed except for using (E) 3-(3,5-

di fl uor 1 3- fop-2-en-1 -one obtained in Step 1 as a
starti nag FI)Zgr SS’H &h ¥plztﬁmogthoxy) 3-(4-fluorophenyl)-2- (pyrlmldm-%-

(B)-1- (Cgrl)hyyrlﬁay;p.ljamél) 3 phenyl prop- 2-en-1-one and being stirred for 55 d
to obtain the t|tle conmpound (99% . 114 NWVR (DMSO, 300MHz)

5 9.9 (1H s, , 7.11-7.05 (3H, n), 7.0 (1H, dd, J= 1.8Hz, 14.8Hz), 6.9

FrHoH ?Tgégtao@%uré OSBET of Bhlthpie: Qvdslpelts et usloflith: 2 ©

1- (3, 5- mqrpmirr@pﬁ@ﬁy)t; lrzorsodr«yﬂimomwoﬂml&tndmdém ypbtaiedt at Step 6 of The

pr ocedu ted r

G 1 uor cpamys 35 3 SrrortReTuyalER, bERTA iR e A PP L ah e

starti ng}hmdem-rladnet ﬁs;t}emddmfylb?}r&nc‘:lad:mdﬁ@eﬁ-dslysiwﬂ&m§l-bphﬁiwlattﬂdﬁﬂi-Ee1 e and

bei ng stirred. for t 0, obt nthetlhtlec ound 83 1H NIVR

300Mz) pyrifie ‘géyfﬂzﬁﬁ‘ g9 \golypn chromajography eS 7. 12 )7t°10 %th%lte 7. o

ﬁ-,zgf@ddf%ﬂ‘gc"?“%%ﬁ 4Hz), 4.7 (1H, dd" J— 6 6Hz 5, 5Hz), 3. é (1H dd, J=
t ep

2- Br onmo- 3- (3, ?EI MR (réP@EﬁhéHQM)Hztﬁo%Z QL Sr%d%ﬁ% ézklls)a(éé‘tla? é)7 ﬂﬁ"h@) p7rZ)7t:edur e
of Step (o, Fxapirs). b Mep 15 eRgahsd 6XeRPla, LRL sUHAS &8P dd, J = 8.1Hz,

2.4Hz), 4.11 (2H, t, J = 5.6Hz), 3.75 (4H, t, /= 4.7Hz), 2.83 (2H, t, J = 5.6Hz), 2.59 (4H, t,
J=4Hz)

25
Example 26 . Synthesis of 6-(2-morpholinoethoxy)-2-(3,4-difluorophenyl)-3-(4-
fluorophenyl)-1H-inden-1-one

The ptocedure of Step 7 of Example 1 was repeated except for using 6-(2-
30  morpholinoethoxy)-2-bromo-3-(4-fluorophenyl)-1H-inden-1-one obtained in Step 6 of
Example 24 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-
1H-inden-1-one, 3,4-difluorophenylboronic acid instead of 3-pyridinylboronic acid, and
being purified by silica gel column chromatography (acetone/hexanes = 2:3) to obtain the
title compound (81%).
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di f 1 uorophenyl) -2, 3-di hydr o- 3- oxo- 1Hi nden-5-y1 acetate obtained in Step 3
as a starting material instead of 2,3-dihydro-|-oxo-3-phenyl-1Hinden-6-yl
acet at e anog 20aimgsBeated to reflux for 2 h under tungst eaTharepod/oosadi ati on
(375W to obtain the title conpound (67% . 114 NVR (DVsSO 300MHz) 5

7.56-7.41 (4H m, 7.26-7.24 (2H, m, 2.3 (3H, s) 25 Step 5. 2-Brono-3 -(3

, 5-di fluorophenyl)-6-hydroxy-1Hinden-1 -one The procedure of Step 5
of Exanple 1 lmsm(@a(:gdmmwssvgls wﬂm{ %nbmmetﬁ d, J=2.4Hz), 7.17-7.00
(35d|fluoropheny1 0-1Hind 6-yl acetate obtained in Step 4 as a

st gr; i ndSHafBr §-87-5 s@@aén)oﬁ 83 (E)Ho%Jl 8051238 }QHéhyll]—GlQH rﬁdgnﬁﬁﬂifl.l) hdbtate
649

11- 1Nﬁkr(?%?fs"c’>”§§%%8%é§ b TR P e = A BT o e 0 (1m, a,

% 28NéHZ) 696(1H d, J—21HZ) g§1£|1H dd, J= 2.4Hz, 8. 1Hz) Step6

O (29" SO o Pt RSl A T bt a6

2- br ono-fhrorophényl)-f Mindaphamnel) - 6- hydr oxy- 1H-i nden- 1-one (700 ng, 2.1 nmol)

obtained in Step 5 as a starting material instead of
2- br ono- 6- hydr oxy- 3- phenyl - 1H-i nden-1 -one and being purified by silica gel

col umm chr onetragpRRENré aeqem?e# wﬁﬁﬁﬁ%le i: vlas Fe%e@c@& aéx@eﬁth?ort ﬁéﬁgﬂ 65%
conmpound (679 . 1 (1H,
d, J = 8 nlmbohrrpetblpxs) Bhrqmet3-(4yflugomenyli, mden—J =onz ab@mee m—i:S}ep 8 06 ( 2H
t, 4H, t,
J= 4 g 34 ?1% a(¢ gﬂzlgél\%r i4: ih5eda ?ﬁOggjré@?lgfogﬁlgﬁ%-gwgmo—%-p%%n)cl-

hol I Mo &
f | uor opﬁéﬁyﬂi)m-z c(rq@y41(d1ﬂuoﬁomgthyL)p}l¢nyl’mdmmid aah énstead of 3Tpeidmydb@dnicacf St ep

of ted except for usin :
rmr phol i HEQFWSWF%'Z"I Egc? R ﬁg%‘%&’l ?}?%%{B%rﬁgm&#etfpf@%ﬁs JoRdobtait ned i n
Step 6 ake fitlStonipdund (FELRr i al i nstead of
6- ( 2- mor phol i;hoet ho - 2-br onm- 3- nden-1 -one and bein purlfled
by pr ep PPLC HOMMENGBRH SRS P oB (i el 6Re1. & 300Trat (s Tondo3) (s R
(CDG&3, @9%4){387@ .t, 9ds 8%Hz)17($§4§1,H41§HZ); 1}1%)46éathddeJ 234}1%'42)
766764}& ,79724§ Z% 2 (1H, d,
J= 8. 1H18)1 B, 918 (184, {3H,6Hy), 161’7H(t2+q-4t6H JSWQH)t J367®{()42|601(4HJr
4. 7Hz), 2 g’FﬁHg H t, J=5.7Hz), 2.59 (4H, t, J= 4.7Hz) 20Step 8.
6- ( 2- Mor phol 1’ noet hoxy) - 3- (3, 5-di fl uor ophenyl) - 2- (pyridin-3-y1)-1Hinden-1-0
ne hydrochl ori de salt The procedure of Step 8 of Exanple 1 was
repeat e for using 6-(2- . 1
o phot BRI 8y, Satesst 21 forahtinaythions) prigrhlarnphendy 2R one
(50001, 1H-myenl-gneObt ained in Step 7 as a starting material instead of
6- ( 2- nor phol i noet hoxy) - 3- 25phenyl-2-(pyridin-3-yl)-1Hinden-1-one to give
the title conmpound in quantitative yield. 11-1 NMR ( DVBO,

300VHz H_ofle J = 1.5Hz), 7.63
(1H, )Sg% 185583!%%@% phe}ly%ﬂ“/'ih{&”geﬁ%n%/ﬁp@g%g&'(ﬁﬁ d, J= 2. lH)z) 7.18

( 3H, d J=8 T_hpizprocsdtm@ qf18tepdd, of Example gl W4s) repgatsd emqpt er Sl)Smg3496 (2H,
brs), %hﬁ)?’ob(eaﬂldéﬂgldéheq:i a8 4 sgéhng Q{ate?)al indtead oﬁ"%‘éhza?&eh?gie artd gén{; %H‘re&) rs)
25  for 36 h to obtain the title compound (99%).
'H NMR (DMSO, 300MHz) & 7.9 (2H, d, J = 11.1Hz), 7.8 (1H, d, J = 14Hz), 7.7
(1H, d, J = 15.6Hz), 7.7 (1H, d, J = 7.8Hz), 7.5 (2H, d, /= 4.3Hz), 7.5 (1H, t, J = 2.0Hz),
7.3 (1H,t,J=7.2Hz), 7.1 (1H, dd, J = 8.0Hz, 2.5Hz)

30  Step 2. 3-(4-Chlorophenyl)-2,3-dihydro-6-hydroxyinden-1-one
The procedure of Step 2 of Example 1 was repeated except for using (E)-3-(4-
chlorophenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one obtained in Step 1 as a starting
material instead of (E)-1-(3-hydroxyphenyl)-3-phenylprop-2-en-1-one and being stirred for
4 d to obtain the title compound (48%).
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30 Exanple 37. Synthesis of

6- (2- nor phol i noet hoxy) -2-(4-(trifl uoronethyl)phenyl)- 3-

(3, 5-di f Iworophsmst) - 1H- i nden- 1- one The pr ocedurPeTER2819p6085 Of
Exanpl e 1 was repeated except for using 6-(2-

nmor phol i noet hoxy) - 2- br ono- 3- (3, 5-di f| uor opheny1) - 1Hi nden-1| - one obtained in
Step 6 of Exanple 36 as a starting material instead of

6- ( 2- mor phol i 'sPRMEC Msbb,oomf e d
4-(trifluoraomnet he]gglg I'bor onlzz aci gMjllEISIs_'tﬂenggfég?H@r{ dlzrfh}zbgr%ln?c acid, 5

and bei AgHpddi{ = $HDa7 §817.Q%(2khm) Hr b o, dgv'&phﬁH(l)ade& Ot/ ddexanes =
Gh 8 m"%‘”ﬁ?@%?@% EPPE g, fﬁé%%)zfﬂ%ﬁz%d()fﬁ% ) Ty Te
(1H d, J= 8.1Hz). 6.93-6.84 (4H, ), 417(2H t, J= 5.6H), 375|(4H t,
= 4. 7Hz) 10 Ex 38.
%ynfﬁem sfépf 16(34 éﬁ@ﬁqp&ﬁgﬁfl %3 ?E‘z&%; %ﬁlzfn@?‘\"? Jf)?%*ﬁ%ny)l) 3- (3ar5rP ©

di fl uor gphenyﬂh)e— ﬁ,idcedlderbflsaﬁa BfeEmﬂlsledy RasOfepohte® ckcit fox alsge 3J4nas
repeate

c u

mor phol .Ch@é‘erﬁtw@ S‘i’dﬁiﬁ’ @hwosylaflﬂ-h@ps&hmmmﬁtm Adéd-staripe mtsrial ned i n
Step 6 el 1@ tb‘é"i’ﬁj%
6 (2 m?%sﬁﬁﬁ%e?ﬁgl%ﬂ{% Eﬁ%?g%%3 - pﬁg?r?g/ :EL‘I-II-{)nédéehEl 1-0 firred for 1.5 h to obtain

4- di f Itheotitbpersmpaund(@Miob aci d i nstead of 3-pyri dinyl boroni ¢ aci d, and
be rifie L. I 3 obt t.he _t ound
(478 PavR (CHCTHICERRING oM 3 0 U 22 ey R, 119 ey L
6. 99 ( 1IH2Q b= 0HB, 15172751 Hbm, 106 2H, (21@@ m)643Y1H1dd, 4= 38HA,.5012)), 6. 87

(1K 0, 2120 B} o509 00t Gl 52y B AYR) L % 10 (2H T 4;;%8@,

Exanpl e 39 Synt hesi s of 6-(2- m)rphol i noet hoxy) - 3-(3, 5-di fl uor ophenyl) - 2-

25 (pyrimdin-5-y1)-1H|nden- 1- The procedure of Step 7 of Exanple
1 wes r it PRz 4 obloramEAY )-6-pro: | H-inden-6-}1 acetate

mor ghol i noet h%ylgroge&?fr@ B2 Sep 3 31 Kbl qp%%éb})eétéh 'e?g&ﬁ"i}of QfhgOPL @ ned in

Step 6 of Exanple 36 as a starting materi al
6- ( 2- nochlentnhendd)-Boxgihydropi- om)-lg-lpﬁl@h&lyl agéetate q)btdland in itep 3 as a starting

oubY 11 oatashal ARG 2E R 586 3 Fneny YA KNG BPERE odf blng BBHEAR (Jo0
| H NMR mmjiar 9 300REZungstéh hhp(iratliation (37584 to wtansah,e tifle2bmipbithd @9%)=
5 7h Lo RROmS oS @8t £ 7 L, &k ofh et A B ey 4

Exappl e748- 7§V(E}h€iﬁ) 9.306H, s)
4-met hyl - 4- (2-112- (1- net hyl pyri di n-1-ium 3-y1) - 1- oxo- 3-
phenyl - 1H i nden- 6-yl ] oxy} et hyl ) nor phol i n-4-ium dii odi de 5To a sol ution of

6- (2- MoKRIY. OSRIPKYA-cRioRIRBYH)-6-HyBYIXy i Aintie¥ 1) ordd + | nden-1- one
The procedure of Step 5 of Example 1 was repeated except for using 2-bromo-3-(4-
chlorophenyl)-1-oxo-1H-inden-6-yl acetate obtained in Step 4 as a starting material instead
25  of 2-bromo-1-0x0-3-phenyl-1H-inden-6-yl acetate and being stirred for 7 h to obtain the
title compound (57%).
'H NMR (DMSO, 300MHz) § 10.3 (1H, s, OH), 7.72-7.65 (4H, m), 7.0 (1H, d, J =
8.0Hz), 7.0 (1H, d, J = 2.3Hz), 6.8 (1H, dd, J = 2.4Hz, 8.0Hz)

30  Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-(4-chlorophenyl)-1H-inden-1-one
The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-(4-
chlorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 as a starting material instead
of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one and being purified by silica gel column
chromatography (EtOAc 100%) to obtain the title compound (67%).
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(40ng, 0.097mml) obtained in Step 7 of Exanple 1 in CH2C12(0.5nL) was
added Mel (60pL, 0.96mmol, 10eq). The m xture was heated to reflux for 30
m n. The woeesiisvease was col | ected by a Buchner funnel, peirgdovdotdss CH2C12
(5m), and then dried under a high vacuumto afford the title conpound
(4mg, 59% . 10111 NWR (DVSO 300MHz) 8 8.91 (111, s), 8.88 (1H, d, J=
5.8Hz), 8.09-7.99 (2H, m, 7.62- 7.46 (51-1, m, 7.37 (111, d, J= 2.4Hz),
7.30 (1H, d, J= 8.2Hz), 7.12 (1H, dd,J= 2.4Hz, 8.2Hz), 4.66-4.60 (2H, m,
4.33 (3H s;, 3.99-3.96 (m 6I-2, 3.60 - 3.53 (4H_ m, 3.28 (3H, s) 15
Exanpl e Step .gpyﬁt]fc@gplgolmpethoxy)- -(4-chloropheny!)-2-(pyridin-3-yl)-1H-inden-1-one

1-methyl -3-1 2z o} ¢ - -1 - 3: Y, i gden-.2- vyl Lpyridi n
-1-ium i odi dgn{e p&@értﬁg %?Eeéry%ggﬁx%lgl { ce{g egepi@%%gx%x#ﬁeepoio&\}é%%ﬁéfi fied
by si | i aeorgkdliroetheny)-2foramatle@rcpdrgplcbyDaIRindefH -onSolthinkd iafStop & 4she title

conpaund, (9ng, 17%.. . 20 N 13, 300 . 29 d, .J=5.7 , 8.77
(11 %) St “(‘a]fﬁ?/gld}nsge%‘dsg/g{é%?%@ﬁw%)ﬂ@%ﬁm ?ﬁ%@@l-&éﬁ@@y% ¢ 25
(1H, d, addbeihg@dzified bylsHlidalgd] columh~chPorddtiédrap®y ERelohbthethes 371 : 1) Bldbtai8. 1Hz) ,
4.61 (3H, s), 4.19 %HO , J= 5.5Hz), 3.75 (4H, d, J = 4.4Hz),” 2.84 (2H, t,
J= 5. 5HZYe tEe eggnpqun 6L%) 3 g, 4H). 25 Exanple 42. Synthesis of

4- oxi do- 4- ( 24 f5(FMR ee B SowMiEEy) (P8 a7 411, 84,V A -4ty nHenz$-8.40 (1H, d, J =

yl ] oxyl et hyl ) mor phol'i n- 4-i um To a solution of

6- ( 2- Moot HEBIHIxYY /3= STy 18312,k 43-43A-(3Hy 1Y), 1881 b2l roh &. 24400y,
0.2 I j i f I _i 2 1QC dded
S0 NEppALoh S O, F-2B 1 Figplo SrAIRUE, L h L BN s (Al o/ R0

The readt74dAHyt, t=u4 8Hap2.80 (2H, ed/ b R zE208c(48h ¢, fadledk) wi t h sat . NaHCO3,
H20, and brine. The organic |ayer was dried over MgSO4 and concentrated in
vacuo. The residue was purified by silica gel colum chromatography

(MC/ MeOXNRGRH 292: SyhthesiR abf orel(3-her Mlixﬁ,enamg B80@-chidkoplien 3,4-

111 NMR (CDC13 300M—I¥) 38 8.38-8.32 (2H, m, 7.5 p(i(H, td, isg: 1?%6(Hz,

8. OHz) , diluorophenyl}-&f-inden-Trome, (oH dd, J= 5.0Hz, 7.4Hz), 6.99 (1H, d, J=
8.0Kg), 6.76 (1H, dd, J= 2.4Hz, 8.1Hz), 4.10 (2H, t, J= 5.6Hz), 3.67 (4H
t, J= 4.7Hz), 2.75 (2H, t, J= 5.6Hz), 2.52 (4H, t, J= 4.7Hz) 5 Exanple 43.
Synt hesi s of Theopogestuge (af- $fep-  lofokxatemdgrli dias- tepeatnd Fxgapt- for ogsings 6-(2-

phenyl - ' - 8- ) | L1497 ] 1. - DUri NG si i gel
col um cﬁ’%@?@&?‘g%%%#@g%@ﬁg&% kl@ 1?{ {nlld(%\rIll éocrﬁgoﬁlr)lt m\%gs inlg;t%bpalgﬁed as
a ni nor Bxamglec?8 6 aystarfivg material instead of 6-(2-miotAhdivBehBRCR-bAGRMMBiIhend- 44
111, dd,,J .= 1.6Hz, 4.8Hz)..8.31 (1H d,.J= 1. . .7.59 (1H, dt, J=

i 8Hz, 3%%9&9-}%1.3’7*: ue%ﬂq,he or f}lﬁzactdlw,steafji %ﬁg-%_yaﬁzwyﬁm nje agidy andy - 5
8. 0big) , béin@ pufifietl bediilicalgel 20Rinh, chfofdiography Gacefodblhekaned =—1:4) H-8Dtain4hel 6 ( 2H,
t, J = 11Hz). 3.66 (PH d, J= 12Hz), 358 (2H t, J= 4.4Hz), 3.48 (2H dt,
J= 12H titlg cappyundi@3%)gg (2H, d, J=11Hz) Exanpl e 44. Synthesis of tert-butyl

4- (2- (1- oxo- EHWRY(%]&‘:%P%GI\QHE)' 6’37>43f)r411F§zm@?[‘7.@2-7.29 (2H, m), 7.20 (14, d, J
yl oxy)eth 4|32[pl ger azi ne-1-car bogll ate 20Step I.

6- Hydrofyil Phéddo- R Gilmb o953 831 §1HL k)i 6821011, &hd = 2.0Hz, TRHzpAd64aHr e of
Step 7 of ;[ rgaﬂﬁg t. f,Qr ' - 632

hydr oxy?’iﬁﬁ'gﬁg %1?3- %éhfl -g'bne (%ggtég?ﬁétd‘]i nS'@Ee)BgsS%é? itlOE)é{Tgrrp‘I"ng) as a
stapsing material instead of

P2 AR S st ol s oo Bechor S then s Gaeidingis
(DVSO, 3P0IFIndeh-Bofie(1H, dd, J = 2.5Hz, 6.2Hz), 8.2 (1H, d, J =1.6Hz),

7.55-7.51 (1H, m), 7.44-7.29 (5H, n), 6.98-6.96 (2H, m, 6.7 (1H, dd, J=
2.2Hz, 7.9Hz)

The procedure of Step 7 of Example 1 was repeated except for using 6-(2-
30 morpholinoethoxy)-2-bromo-3-(4-chlorophenyl)-1H-inden-1-one obtained in Step 6 of
Example 28 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-
1H-inden-1-one, 5-pyrimidinylboronic acid instead of 3-pyridinylboronic acid, and being
purified by silica gel column chromatography (acetone/hexanes = 2:3) to obtain the title
compound (71%).
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Step2.tert-Butyl 4-(2-(1-o0xo0-3-phenyl-2-(pyridin-3-yl)-1Hinden-6-

30yl oxy) et hyl ) pi perazi ne-| - carboxyl ate The procedure of Step 6 of
Exanpl e Iwoasivepsat ed except for using 6-hydroxy- 3- PCT/KR2009/006085
phenyl-2-(pyridin-3-yl)-1Hinden-I1-one obtained in Step 1 as a starting
material instead of 2-brono-6-hydroxy-3-phenyl-1Hinden-1-one, t-butyl

4- (2- hydr oxyet hyl ) pi perazi ne-1- carboxyl ate instead of

4- (2- hydroxye‘EhNMRfQCDm; l3oeM}b@lm0$f(mr§d8f69r(2ﬁ9s)h7 W@}P ¢ 8.3Hz)
recrystalllzed wth % he title conmpound . 1Ti NWR (cDC13,
300M1z) 83 %(%ddﬁSaHZ) 3244131749 J ¥ 25\82), 7.85 4, (G = @ Hz);686 (14, 88f= 7. 64

R s e R e

3.46 (4H4Ht, J=&1HZBHZ) 2.84 (2H, t, J= 5.6Hz), 2.53 (4H, t, J= 4. 8Hz)
1.475(9H s) Exanple 45. Synthesis of

6-12- (4 (met hyl sul fonyl ) pi perazi n-1-yl)ethoxy] - 3-phenyl -

(pyri di E2myilp- 184i ndsymiheﬁme by dr 6qRimérphalifadthody)- ﬁ(eéhl&rophenyl) -2-(4-

2- Brom)c(grdﬁ él' &% erazi n- 1-ypet hoxy] - 3- phenyl - 1H-1 nden- 1- one
The pro progpet &y f ‘i’r‘gﬁé"i‘ewas repeat ed except for using 24(4-
nmet hyl sul f onyl ) pi perazi n-1-ypet han-1-ol instead of

4- (2- hydr oxyet hyl ) mor phol i ne, bei ng stirred for 6 h, and being purified by
silica gel colhsnroseduwsenaiogienphyof( Exapplehk xwaserepeates texeyptt Hrobsieg r6 -@he

L8, S 2B delib)-2-bramo-3 (4-chlorgpheny- e indsWE 4 elined iy B0,

dd, J= Zmnwle 88 Bbim) starding In4ttipl lnstea]d:oﬁﬁ-'-(Eim)qrpBolﬁ&e(hékbr) 2-bralmo-3-fhkiryl; 2. 87

o-1 2- (2 PRERRGEte S Pl baketodisibicegt meised o arpdsSfhgomenics

- y1) - 1Hand bei@p-plrifiedby prep HPIIO €CH,ONAGIO € 76H) tSbBRin/the titl EXampherdl( 116,

(4 ot myt Sl 1 BV BRI REEOH. /e AP, T3R8 271,81 95128 nedt

Stepsl sHam§iRIL mg drryrt:ezmk) vra)‘st(@ﬁddOJ 8. le) 684 4 (1L, dd, J = 2.4Hg, 8.1Hz),

6-(2- m)rphol I hoet é{{ br ono- 3-p -1Hind -one 25 and being
purified-byCE.itiéx Z)@éﬂﬁnﬂHerbn'a"t Z)a@h%z ((Zéfeé,tbﬁef/ Gldx)ah 88 (4Hat, V)=t o
obtain hﬁ{dztltle conmpound (70% . 11-1 NMR (CDC13, 300MHz)
8 8.5(1H, aJ—48Hz 1.5Hz), 8.4 (1H, d, J =1.5Hz), 7.6 (1H, td, J =

1.5Hz, 7.8Hz), 7.44-7.35 (5H, n), 7.24-7.20 (2H, m), 7.1 (1H d, J =

5112, g o s &gt bal i urlambptean 35 o

3. 20 (pyridin-3-yl)-1H-inden-1-one
6-[ 2- (4- (Met hyl sul fonyl ) pi per azi n- 1- yDet hoxy] - 3- phenyl - 2- (pyri di n-3-y1) - 1H
nden-1 -one hydrochl oride salt

Step 1. (E)-3-(4-(Trifluoromethyl)phenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one

The procedure of Step 1 of Example 1 was repeated except for using 4-
(trifluoromethyl)benzaldehyde as a starting material instead of benzaldehyde and being
25  stirred for 28 h to obtain the title compound (99%).
'H NMR (DMSO, 300MHz) 5 8.1 (2H, d, J = 8.1Hz), 8.0 (1H, d, J = 15.7Hz), 7.8
(2H, d, J=10.5Hz), 7.8 (1H, d, /= 17.9Hz), 7.67-7.64 (1H, m), 7.5 (1H, t, /= 2.0Hz), 7.4
(1H, t,J=5.3Hz), 7.1-7.0 (1H, m)

30  Step 2. 3-(4-(Trifluoromethyl)phenyl)-2,3-dihydro-6-hydroxyinden-1-one
The procedure of Step 2 of Example 1 was repeated except for using (E)-3-(4-
(trifluoromethyl)phenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one obtained in Step 1 as a
starting material instead of (E)-1-(3-hydroxyphenyl)-3-phenylprop-2-en-1-one and being
stirred for 5 d to obtain the title compound (38%).
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The procedure of Step 8 of Exanple 1 was repeated except for using 6-[2-(4-
(met hyl sul fonyl ) pi perazi n-1-yDet hoxy] -3 -phenyl-2-(pyridin-3

-y1) - 1H iwoento30938 obtained in Step 2 as a starting nmareriat2o0immtesad of
6- (2- nor phol i noet hoxy) - 3- phenyl-2- (pyridin-3-yl)-1Hinden-1 -one to give
the title conmpound in quantitative yield. 5 1H NWR (D20, 300M—|z) 8
8.44-8.42(2Hrr) 8.03 (1H, d, J= 8.4 Hz), 7.64 (1H dd, J 81Hz 6.3
Hz), 7.44- 3‘4{1\1er DMsd mmg%ﬁshm J=71/1%H%)70/94 @Hd m=1 li‘zH dd,
J 8.1 Hz 698jn)l 2 Hz) 5

3.46 (8H 2%1 Iz :()arqo 1 ) AL H, dergmg.%zmsz(lH 4~ 6 7Hz,

6- (2- (pi i | »gt 3 | -2-(pyridin-3-yl)-1H nden-| -one

To a solﬁﬁﬁﬁ’ %F ('Pgr ta@t)ﬁ?é])gHZ 185R5Y

4- (2-(1- oxo- 3- phenyl- 2- (pyrldln 3-y1)-1Hi nden- 6-

| oxy) et zhne- 1- 038 btaiped in Step 2
gf Ex)é)a $}e[!’ % LQAF f‘“ﬂ‘&ﬂ&}i ”?ﬁ%’&b%\gg g@?ﬂéﬁﬁ%a) )cf)llf"é Alesul ti ng
mhxt urle was STher pgﬂ:edﬁrer@ﬁ)mdpeﬂpﬁﬂ EkampleL orwgsg répeﬁteanfkdgk}' tﬂéredsmgrEhMCIﬂClZ
The sol ution was_ bas {.0 the addition o e mxture
was wasHESHGremetyEP ‘?d’ryI et (Si\‘hé’tdg}\/ﬁ%@ﬁmxme’édmnﬁb&lw il VEPud. aThe
resi due g ﬁ{a«téﬁae;qn anes =
1 T) o L N o S COh YO R AErhe (a%%%%h%?%%@"f
8. 50- 8. ztfﬂz(i?htoﬁ?tamﬁhemtl(erpmpqundl(99‘?/)3Hz 7.44-7.37 (5H, 7. 27 7.21 (2H,

, 07 (1H; 1 4.15
1, 8,07 LR ey aondds e bl 73y nﬁ%w%ﬁ%?f
2.69- 2. 5%8 28H), 4§ (112 J(=1H7Hg,) 7.9BEX ar3p(1él, 44, J SyhoHe 3. 2Hof 2.7 (1H, dd, J =
6-12- (43(%%9152 | f onyl ) pi per azi n- 1-ypet hoxy] - 2, 3- bi s[ 4-

(trifluor ;jphenyl] -1H i nden- 1- one

St epl. 2- Brono- 6-[ 2- ( 4- (rret hyl sul f onyl ) pi per azi n- 1- ypet hoxy] - 3-[ 4-
trifluoronethyl hnl H i nden- 1- ong 30The rocedure of Step 6 of
(Exarrpl e 41 RC@ ﬁ 55 S 4 emetgyDRhenig- 120y ¢yl acetate P

(trigsl uor orretml meeam)afﬁswda QU ELhAIRCP g réb@ﬁte@béx%bﬂeﬁ)r' Qi §R45 Of

Exanple 32 as a starting material 1nstead
2- br ono- (Wmms@ylﬁpkmyﬁﬂﬁ -dibydredEexq- lézh@dem-é()d acetate obtained in Step 3 as a

met hyl s aﬁ{ﬁ% [ 1 t 0 )

4-(2- hy:# 0X Bﬁ;t/ qu{r% gl ?fyngg (ﬁ%}]{r&l O]xt ﬁﬁﬁ%? 19}1 dgr,l'6aynaacgt§}en%ndp%el’ngl ed by
silica Qzehtettdbumﬁluxhfomn@tlngnéqzrhmngﬁexetlmp/ m&aneﬁ B72W)) tot obtaint dientifldre
title Cor’rHlound @Eé(} 1H NWMR (CDC13, 300MHz) 8 7.71 (211, d, J= 8.2Hz),

7.53 (2K 7. 49 (2H, d,J=8.4Hz), 7.33 (2H, d,J=8.4Hz), 7.24
( 1H20d, J= 2 TARMIR (/DMSO(, 36OMEHZ) 38. (8(41H7d)1 J 568 8z (B gd 7.43- 7242441IH, m; 1Hz),
4.16 (2 4 29 (4H, t, J= 4.9Hz), 2.89 (2H t, 5.4Hz),

2.79 (3%26332%2}?2“{5)}4 GH, )= 4. 9Hz)

Step 5. 2-Bromo-3-(4-(trifluoromethyl)phenyl)-6-hydroxy-1H-inden-1-one
The procedure of Step 5 of Example 1 was repeated except for using 2-bromo-3-(4-
25  (trifluoromethyl)phenyl)-1-oxo-1H-inden-6-yl acetate obtained in Step 4 as a starting
material instead of 2-bromo-1-0x0-3-phenyl-1H-inden-6-yl acetate and being stirred for 7
h to obtain the title compound (67%).
'H NMR (DMSO, 300MHz) & 10.3 (1H, s, OH), 7.9 (4H, dd, J = 8.4Hz, 16.7Hz),
7.0-6.9 (2H, m), 6.8 (1H, dd, J = 2.4Hz, 8.3Hz)
30
Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-(4-(trifluoromethyl)phenyl)-1H-inden-1-one
The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-(4-
(trifluoromethyl)phenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 as a starting
material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one and being purified by
' 43



Step 2.

642- (4- (Met hyl sul fonyl ) pi perazi n- 1-yDet hoxy] -2, 3-bi s[4-(trifluoronethyl)phe
nyl] - 1Hwoden/oBewsse 10The procedure of Step 7 of ExanplpeTkrya®/goepsat ed
except for using 2-brono-6-[2- (4-(methylsulfonyl)piperazin-I|-ypethoxy] -3
[4-(trifluoronethyl)phenyl] -1Hinden-1-one obtained in Step 1 as a
starting material instead of 6-(2-norpholinoethoxy)-2-brono-3-

heny1- h d of
e T el o IR TR IE R

to obt a|05 Pe 15 title conpound (21% 1H NVR ( CDC13,

i, 955, re) . 7 B3Nk 3’0@“%@’7@ B 4 I ol 7 ‘7”296% 67 q, 3=

8. 1Hz) @H34, 1%&11&1@ 67921H44d, B= 2HHz, 84HER 4 RH2H, t, J= 5THLz}. 74340, (411,

38 D ey 2 8 S T 9272 Gl

2-(3,4-difl uorophenyl) 6- (2- (4- (et hyl sul f onyl ) pi per azi n-1-

yl ) et hoxy) - 3- (4- (trlfluororrethylz henyl) - 1H-i nden-1 -one The procedure of

5 bp 7 SHE A fpi2eMorahalinp ShRRORULRa Bptromethylsheny 2o Grsaisho-g-Yip. Honden:

25(4- (et gyd sul fonyl ) pi per azi n- 1-yDet hoxy] - 344-(trifl uoromet hyl ) phenyl]-1H
i nden-1-one obtained in Step 1 of Exanple 47 as a starting material instead
of 6-(2-nor ph’EhQ posediogy9f Seepbf ool E3amppleny wdsHrdpeaked- ¢xcepte foransing 6-(2-

3,4-difl t ead of .and

bei n@l pur}r{cl(P rc}.? q%}ﬂ&%%? Eﬁ%ﬂlgcj' 4 qiglﬁle&l)’l}%ﬁﬂg’by’%%?%ﬁ bRe. CP% gcdﬁgound
(8 4?1;?;) %&% ;5 MVR s(tﬁBEQ.&natBﬂﬂMﬂst)ea& of. 62% ﬁlgﬂl_l?hplldoetkéoxgy%ﬁlhb)no -Yphéhy(-2H- ;j J=
6.93-6. 8‘7‘1‘3(“1 ‘9 5eiE P(“??fd %S‘?Eaa-g‘g C&flﬁm Slpfprzajogr%’h&; E%Ppefgexaﬁes 5. 5Hz)
3.29 (4H:1)to obtain ﬂmeQiﬂé)oom%oﬁﬁd (7@%) t, J=5.5Hz), 2.79 (311, s), 2.71 (4H,

t, J= 4.9Hz) . Exal
5 (3 (4" Ot 1 NI (59T OMEE) 3348 h g3 5812, 8.38 (1HL, s), 7.71 (2H, d, J =

1 h d
o dop A L U o S 3o P ae 3 A cecur @

(4- (net r&ﬁfél)l Vﬁﬁ)(llb{pdpéFa&lHZ)lé)ﬁééHhcﬂd/]l ~324Hgt 8|1HIZMG# b?réll'hwp{ﬁh'e.ﬁﬂ-liz} 1H i nd
1- d t t | t ead of
6 (2- morohatE okt AR E8 Gl S MR 36 (B e Tigne, Mang | Meeed ©

5- pyri m di nyl borom c acid instead of 3- pyridi nyI borom c aC| d, and be| ng
purified b r H20—73 to obtain the_ti econpound (14% .
on1. 1 et o SYaBiNRE] B omomPhhinoe Ry L DIy By oropietBIPERY: 11
7. SQO(ZHH_ﬁ,deﬁ_anéHz) 7.26 (111, d, J = 2.4Hz), 7.03 (1H, d, J= 8. 1Hz),

6.87 (1H, dd, J= 2.4Hz, 8.1Hz), 4.17 (2H, t, J= 5.4Hz), 3.29 (4H, t, J=
4.8Hz), 2.90 (2H, t, J—54Hz) 2.80 (3H, s), 2.72 (4H t, J= 4.8Hz)

15Exanpl e 50. i -(2-
3-(3, 5-di I uor opﬁlto @‘% & (3“"{’47(0f Eramale, | gvas, yepeated except, for using 6-(2
ypet hoxyoerphglihogthok§)- Zr(brmn&t%(y%(mﬂmqrmybthﬂ)iahmwefi&i@ne— lhyretr ocbthined deén sal t
Step 1.

2- Br oo & OB LRI S RITINE 84S S(ad PRSI IBRSIINCROF P RIS 3y et hoxy

) - bbB-i pHendliFBiidlen-1-one,  4-(trifluoromethyl)phenylboronic  acid  instead of  3-
pyridinylboronic acid, and being purified by prep HPLC (CH3CN/H,O = 7:3) to obtain the
title compound (40%).
'H NMR (CDCl;, 300MHz) & 7.71 (2H, d, J = 8.1Hz), 7.53 (2H, d, J = 8.7Hz), 7.49
(2H, d, J = 8.4Hz), 7.33 (2H, d, J = 8.2Hz), 7.23 (1H, d, J = 2.4Hz). 7.00 (1H, d, J =
30 8.1Hz), 6.84 (1H, dd, J = 2.4Hz, 8.1Hz), 4.17 (2H, t, J = 5.6Hz), 3.75 (4H, t, J = 4.7Hz),
2.83 (2H, t, J=5.6Hz) 2.60 (4H, t, /= 4.6Hz)

Example 34. Synthesis of 6-(2-morpholinoethoxy)-3-(4-(trifluoromethyl)phenyl)-2-
(3,4-difluorophenyl)-1H-inden-1-one
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20The procedure of Step 6 of Exanple 1 was repeated except for using
2-brono-3- (3,5-difluorophenyl)-6-hydroxy-1Hinden-1 -one obtained in Step
5 of ExampbeoBf3esssa starting material instead of PCT/KR2009/006085

2- br ono- 6- hydr oxy- 3- phenyl- 1Hi nden- 1-one, 24(4- nethyl sul fonyppi perazin- 1
-yl )ethan-1-ol instead of 4-(2-hydroxyethyl)norpholine, being stirred for 4
d, and being purified by silica gel columm chromat ography (acetone/ hexanes
= 251:4) to obtain the title conpound (52%. 11-1 NWR
(CDC13, 300MHz) 8 7.%7 17 (4H, "}5 7.02 (2H, d, J= 8.1Hz), 6.98 (2H, td,
J= 8.0Hz, 2.4t pragegye quSt@ed7 of Eganeple 1 2van-ppeated 1exceptHfort yside: 65(24Hz) |

3.2 8 ( 4 Hnort[)hoﬂnoeﬁlo&%ziabr&ng A. @%ﬂﬁororheth%)éﬂfg)yl) 28 Zl?degl?’l]'&ne S ?)btai%eg 0 11(A 411,

t,
BOSt ep2 3331( Q 0§ ERpamipleci2ogstresigrting Gratial dnsfead tolf pH@ethémphylinqeihpay p2iblerteppet hoxy
KNl R

f | uor opfmdyoﬂ:mg@uﬁﬁed By prept HPLCSCHLONYERD 86FHzb abdanyth): gitibempouddd (3 19gN- 1- one

bt d $ r al jnstead
- (2 nor phol  Hatt &9 Cu- et 72k Uit 428 1 FEL Teie 21 o= sibin). 7.2
g Dol uRp 3??%5’”5’1 T PODIHE Ak 96 (MR B - 1), BUA AT RO §3 ac!
an el n = .
ompound THaghy/ = £a12s PHEF 41 416(2HtJ=1$47an3( ( BooNke), 282086t d, ]

=8. , A 7.23 5(1H, d, J- 2.2Hz), 7.03 (1H, d, J
=8. ?%3 ,5'7;}.1235%'@ H?4{4 ’#2?*234 16 (2H, t,( J= 5.4Hz), 3. 229 (4H, t,( J= 4. 8Hz),

2.89 (2H t, J—54Hz) 2.79 (3H, s), 2.72 (4H, t, J= 4.8Hz) Step3.3 -(3

orir1 udRaRIE T s 9L Rsaomha o ROBR B fluseabRrphebF 2t caur o

of St ep (Byraimidinasrpl)d Hindka-1-epeat ed except for using 343, 5- di
fl uorophenyl) - 6- (2-(4- (nethyl sul fonyl ) pi perazi n-1-yDet hoxy) -2-(4-
(trifluoronethyl)phenyl)-1Hinden-1-one obtained in Step 2 as a starting

mat @si al i nsti@adyBtedure of Step 7 of Example 1 ted t fi 6-
6- (2- m)rphol i nog['z hoxa%b3 heIr)1y1 2-(pyre di nWas refeae |er)§c?n frour%ngto(gl ve the

title corgsBimimopthogyahbioma-pé- (gnfbnouomqsylmwmelfsmde@;l mmisesitgaioéd  in
ORI ST S T i ———
St ep 1. phenyl- 1H—1nden-1 -one, 5-pyr1m1d1ny1boron1c acid instead of 3-pynd1nylboromc acid, and
gl (n3 4- gelyglf)grrlﬁgc?gy}é e)p I—%Pﬁé ’(éHgd?ItJ}Iy% 09%‘3 tg%l)nam tile tl\(.le ccgmpt % (iy‘% onyppi pera
20 'H NMR (CDCls;, 300MHz) § 9.08 (1H, s), 8.62 (2H, s), 7.75 (2H, d, J = 8.1Hz),
7.52 (2H, d, J = 8.0Hz), 7.26 (1H, d, J = 2.4Hz). 7.02 (1H, d, J = 8.1Hz), 6.87 (1H, dd, J =
2.4Hz, 8.1Hz), 4.18 (2H, t, J = 5.6Hz), 3.75 (4H, t, J = 4.7Hz), 2.83 (2H, t, J = 5.6Hz) 2.59
(4H, t, /= 4.7Hz)

25  Example 36. Synthesis of 6-(2-morpholinoethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-
yl)-1H-inden-1-one hydrochloride salt

Step 1. (E)-3-(3,5-Difluorophenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one
The procedure of Step 1 of Example 1 was repeated except for using 3,5-
30 difluorobenzaldehyde as a starting material instead of benzaldehyde and being stirred for
22 h to obtain the title compound (80%).
'H NMR (DMSO, 300MHz) & 9.8 (1H, s, OH), 8.0 (1H, d, J = 15.6Hz), 7.73-7.65
.(3H, m), 7.5-7.3 (3H, m), 7.2-7.0 (2H, m)
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201-yl ) et hoxy) - 1H i nden-1-one The procedure of Step 7 of Exanple 1 was
repeat ed except for using 2-brono-3-

(3, 5-di f Iwonophsms:) - 642- (4- (et hyl sul f onyl ) pi per azi n- 1pgDatRroosydosdsist i nden-
1-one obtained in Step 1 of Exanple 50 as a starting material instead of

6- (2- nor phol i noet hoxy) - 2-brono- 3- phenyl-1Hi nden-1-one, and

3, 4-di fl uor ophenyl boronic acid instead of 3- 25 pyridinyl boronic acid, and

bei ng plslté;i‘i.@(3@3¢ﬂ@ﬂ&ﬂoﬁ?&n&(ﬁﬁﬁ}‘ﬁi&@-h‘d%k hdbR1eai n the title conpound
(57% . 17 NVR (CDCI3, 300MHz) 8 7.21 (1H, d, J= 2.3Hz),
7.14-7. 03 (2Hhegrocelugmof Bigp Zjof FxampleH vas eergated. expertapr usipg (B)-343,64H, dd,
J= 2. 4Hg; 4. A5 = 5 4Hz)q,. AH -t cul= 4. ). 2. 88 (2H,
L 3= OOy P hpbensipronJir-qe Bt if S 158" B otarting

2- ( 3, 4- Diatdéripd inspdadrof 1F)-8~(8 DyBrodtyphengl) Bopleemy lpre1t 2 {ed- (-4nd anet buihsstirfedrfyt ) pi per
azi nl-yl) et hoxy) 1H-i nden-1 - hydrochl ori de salt The procedure of
St ep&8 8f§tg>?)§rt%ﬂ)‘(taheﬁit\i/\efa%on}peoblggf@?ﬁ’)except for using 243, 4- di

fl Iu](c)r oplhenyl)‘HCi\JI_(/IR (DMFO‘, Bﬂmmhﬂﬁﬂiliﬁg( 6}12,47.( rretdgy(BH, m&, 7.0 (ISIt{, dd, 1J=
Sartiy ?ﬂﬁzégﬁzﬁ@{ggﬁﬁ%@ﬂiﬁ5'.6?12: 73005, 32 (0, S oR D etz 2
nor phol Qmmgayjtgﬂ{h@@yﬁzg- (pyridin-3-yl)-1Hinden-1-one to give the
title conpound in quantitative yield. 5 Exanple 52. Synthesis of
3-(3,5-difluorophenyl)-6-(2-(4-(nmethyl sul fonyl) pi perazi n-1-

I ho - N3 el - - i = | - . hyd hloride salt Stepl.3
}/( é?@ D|z§¥lel)pu3(2');l g@%&?}%@%ﬂ%ﬁ% ?’3(1-{%% %&%ﬂ%‘?@%‘ﬁ%i&% 5'3'? 3%63%@ 1- ypet hoxy) p 2-
(pyri m di n- 5Thé¢)prééedund ofi-Step Snef ERdihplept owasdiepeated eStqp fér akingXxmmbe 1 was
repeat ed. e£xcept f.or ing 2-brono-.3- . . .
(5Pee s P ErmAy 2 o REPRyRde H-omg1 5riges ol 172 ybethdxg1thg | nden-
1- one ohtagdriabthstead Sf 23-dihPdro BxByab£y-SPhasylmdsh-ALdniead BRI stited it 1eRd of
6- (2- mor phol | noet hoxy) - (ﬁ( br ono- 3- pheny1- 1Hi nden-1| - one, "and
5- pyri WE‘?WLBBFIBHPE‘P%‘P 831t ead of 3- pyridinyl boronic acid, and being

ridied b avIRP, = 43 .3)aot ak 4 it rpqund

(apg. o o PAMERSMEE, AN 7,0 TUOPES "7 T (TR 2) T UM PaR )
7.25 (16H.dn), 75 @Hydd) J =77.28z,(54H2)d4. 7 (3Hgdd.Hz) 5 66Hx4 S6Hg, 3 2HH,md, /4 17

(2H, t,<Jg.,5 Hy _t,11d=14- 2 A 2H, t, J= 5.4Hz), 2.80 (3H,
s), 2. 7§\l{[5|-|1é5ﬁ})\1:2384€13{4§1?’50%tlg;z21§1ﬁ%%)2§ éHg’fo uor ophenyl) - 6- ( 2- (4- (et hyl
sul fonyppi perazin-|-ypethoxy)-2- (pyrimdin-5-yl)-1H i nden-1-one

hydr ochlori d al t .Jhe procedure .St ep, 8 of anple 1 was repeated
except %tc?P 4021%8@21%,(335'd6a‘mr9ﬂ1'58ﬁ5‘§gﬁ 'f%'-“f‘%’-n(%yl- ?ﬁﬁyl sul

f onyd ) pi per aThe procedecbh SXep) 4 2of Emﬁdﬁlei divws Sreppdatedl ke Tor uoing 04 ned in
Step 2 g% a startj n% mat eri al instead of 6-(2-norpholinoet hoxyg- 3-
25phenyd42o1opFR} A3 grofepxridrindenoiy] eestale whtaingg 1y $teB Scanpsarite n
quant i t Abic¥i8l sRhd of 2,3-dihydro-1-oxo-3-phenyl-1H-inden-6-yl acetate and being heated to

reflux for 2 h under tungsten lamp irradiation (375W) to obtain the title compound (67%).
'H NMR (DMSO, 300MHz) & 7.56-7.41 (4H, m), 7.26-7.24 (2H, m), 2.3 (3H, s)
25
Step 5. 2-Bromo-3-(3,5-difluorophenyl)-6-hydroxy-1H-inden-1-one
The procedure of Step 5 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-1-oxo-1H-inden-6-yl acetate obtained in Step 4 as a starting material
instead of 2-bromo-1-o0xo-3-phenyl-1H-inden-6-yl acetate and being stirred for 2.5 h to
30  obtain the title compound (64%).
'H NMR (DMSO, 300MHz) § 7.53-7.45 (1H, m), 7.42-7.35 (2H, m), 6.99 (1H, d, J
=8.1Hz), 6.96 (1H, d, J=2.1Hz), 6.8 (1H, dd, J = 2.4Hz, 8.1Hz)

Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-(3,5-difluorophenyl)-1H-inden-1-one
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Exanpl e 53. Synthesis of 3-(4-chlorophenyl)-2-(3,4-difluorophenyl)-6-(2-(4-
(met hyl sul fonyl ) pi perazin-1-yl)ethoxy)-1Hinden-I-one hydrochl oride salt
30St ep 1.wd-2Briosws3 - (4-chl or ophenyl) - 6- ( 2- (4- ( et hyl sulptongr2)@i6ssazi n- 1
-yl )ethoxy)-1H inden-1 -one The procedure of Step 6 of Exanple 1 was
repeat ed except for using 2-brono-3-(4- chlorophenyl)-6-hydroxy-1Hinden-1
-one obtained in Step 5 of Exanple 28 as a starting material instead of

2- br ono- 6- hy Mrodedipe n - E .
Tethyl sul Ondn@( cedure 2?’ ér&&b?gﬁﬁ&?ﬁlgq I@Iﬁss ?eé)(iééd ex8ept for using 2-bromo-3

4-(2- hyc(ﬁéx@létlm@l’ﬁ )pﬁbb/dmy-l&émdgndtoner(éeomggzzmmol)au’mhmei imStppibiaki ed by

it Eac%‘e stafile Ml G QHERLRD P2 edoRE 8 IR R Teieddn-1 S ad) Peind 57
(4H, pimﬁ]:& bkiljca gel zemmﬁphxdma:bvgr@h#dﬂéexor%eﬂ&m(s 1H] : 1d) to)sbtBinkhiz Jitle 6. 78
(1H, dd Toolidlmg? 3Hz) 4.12 (2H t. J= 5.4Hz), 3.28 (4H t, J= 4.8Hz),
2. 875 215°POuLT %) ;) 2 79 (3H, s), 2.70 (4H, t. J= 4.8Hz) Step 2.

3- (4-Chl OrODHHWMR&I()@héS@hMHﬂp& oRhemSLBHE nd)27. ()flg(}lirf‘&,bﬂ WHEPW}@MDPH&Z' n
-1- yl)et ho@il)oq 1Hj nden- 1- one 10The proceduré’ of anpl e

r epeat ed ! Ex 8¢ éerLF’éi HG" 2-4bizobd Ha), (441-5 (2H, t, J = 5.6Hz), %375 (4H, t J= 47HZ),

chl orop@eggy@}r@jQS(SﬁZgr@g@gdﬁsquoqym perazin-1 -yl)ethoxy)-1Hinden-1
-one obtained’in Step as dtarting terlal i nst ead of

6 (2 nmor phol i noet hoxy) - 2- br onp- 3- pheny1- 1H nden-1 -one,

difl ridinyl.b c .acid, and
be| ngI pu#'l%;l ed&banIo %(rg - Iﬂ%ﬁ Cl()weilp@@mpfh? %lf¥ | I ﬁs'ﬁ%mfif”i‘ :lé’néorrpound
(50% . 15 1Hhu|\,ﬁo¢@€é:31f SPMHZf Exadplé 2Hwad, rq},eat&i 7d>dz.é t for3kidgld-(2d, J=
000l bbbt Jpos - S eSSt o S 582
2. 89 (28 stirting -meﬁelgd‘ﬂzlhstegd 36 6(@'-1110&)]10111%)e?h%xgl)‘lﬂbrémo-é‘pl%n A7 1RG5 £Bn -
3-(4-Chl or ophenyl (3,4-dif Iuo%ﬁ enyl) 2- (4- (et hyl sul fonyl )p| perazin

-1- vyl )éﬂ%sapm ?chbnéarep HRJHe (R é}hﬁbrmét%abt@m the title rapgndddditi).e of
Steps8 of Exayypy 5| n

chl grophenyl) - 2 1 uorg/gﬁ% @? 8 ?Iﬁ)%liﬁﬁfz)d /| )(pl pet a2| n-1-yl
) et hoxy)l- SIH),nﬂéﬁ-ﬂlﬁ"oﬁ‘léi oby, &i.202@.2¢4 r(IBI ep 22&$2H é,tuéFtZ mlgz)mit(ﬁr(lal di dst ead of

6- (2-no \ y -1 d ne 0 give

the tit |82ﬁ%b> fpgﬁ{?\%@%h ‘3"3’&? ?gﬁgvtej yie ) &gﬁ%‘l{ Z. %2% ﬁggj(gﬁ

3-(4- chlsm}tz;)rmm/dé)}} @; ,(24(74~Iz()met hyl sul fonyl ) pi perazi n-1-

yl ) et hoxy) - 2- (pyri m di n-5-y1)-1Hinden-1|-one hydrochloride salt 30Step 1.

3- (4-Chl orophenyl) - 6- (2-(4-(met hyl sul fonyl ) pi perazi n- 1- ypet hoxy) -2-(pyrimd

i n- 26- y Seplls: | B¢RMIrpRAE0ethoxy)-3- gsmlﬁﬁ&g &yDi2- L3 94)- BRI - dnd@s

repeat ed excep?qfor&gm ng 2- bry%)rrg- - ﬁllﬁorgphgny?%n 68’?2 (4- (rret hyl

sul fonylh)"ﬂ)‘i%@P’a ¢ st - yl) et hoxy) 1H i nden 1 -one obtained in Step 1 of

Exanpl e 53 agyg ey

6- ( 2- mor phol Lho e;ﬁhg{?%@ f n@tt: g>_ EMﬁ@q Was repeated except for using 6-(2
morpholinoethoxy)-3-(3,5- d1ﬂuoropheny1)-2-(pyn’din-3-yl)-1H—inden—1-one (500mg,

1.21mmol) obtained in Step 7 as a starting material instead of 6-(2-morpholinoethoxy)-3-
25  phenyl-2-(pyridin-3-yl)-1H-inden-1-one to give the title compound in quantitative yield.
'H NMR (DMSO, 300MHz) 66 8.50 (1H, dd, J = 1.7, 8.0Hz), 8.37 (1H, d, J =
1.5Hz), 7.63 (1H, td, J = 2.0, 8.4Hz), 7.43-7.41 (2H, m), 7.32 (1H, d, J= 2.1Hz), 7.18 (3H,
d, J=8.1Hz), 7.09 (1H, dd, J = 2.4, 8.1Hz), 4.52 (2H, br s), 3.96 (2H, br s), 3.83 (2H, br s),
3.57 (2H, brs), 3.49 (2H, br s), 3.23 (2H, br s)
30
Example 37. Synthesis of 6-(2-morpholinoethoxy)-2-(4-(trifluoromethyl)phenyl)-3-
(3,5-difluorophenyl)-1H-inden-1-one
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57 phenyl -1H i nden- 1-one, 5-pyrimdinylboronic acid instead of

3-pyridi nyl boronic acid, and being purified by prep HPLC (CH3CN H20 = 7: 3)
t o obt ai nwbhe1ydsbdse conmpound (50% . 11-1 NYRKEKDS @608300MHz)
8 9.08 (1H, s), 8.63 (2H, s), 7.46 (214, d, J= 8.7Hz), 7.33 (2H, d, J=
8.5Hz), 7.24 (1H, d, J-= 2.3Hz), 7.06 (1H, d, J= 8.0Hz), 6.86 (2H, dd, J
52.5Hz, 8.1Hz), 4.16 (2H, t, J= 4.8Hz), 3.29 (4H, t, J= 5. 4Hz) 2.89 (2H,
t, J= 4.8Hz), TiKe hRocdediie 2 t

3-(4-Chlor heny% 2- ?%St%et?hml( ;ngn?gn ﬁ Vp‘)’?spg%)gl ﬁ %&3‘; o§<‘§/‘5‘g26 ?pyrl m d
i n5-y1)- @Pm%ﬁh@(?ﬁﬂloxd hiymp&cﬁl,%dlfh@rqdmenylmmdm-bmd wbeamfd iBtS#ep 8 off

chi of opnexy e eBPSY S e AReaH st PR b domhotinastisvasaspyome cien¥ i n. 5.

y1) - 1H ndéiindeh-1-ome 4e(luuﬁuane1deﬂml)ﬁnmlb2mﬁc acidtisgtéddngf Ipyradihdboronrt fa] of

6- ( 2-.nor | L noet ridin- H.inden-1 -one to give
t ht(a O t I%‘Iaqbc?wa%ﬁryﬁ e?&%;&’\%‘ é}ﬁé@ﬂtog&@ﬁ&%@?&n@mﬁﬁaﬂe& ynt- Bkt ebtan
tert- Buttnkuﬂee&nﬁam@qgs%)phenyl 2- (pyrl di n 3 y1l) - 1H i nden- 6-

yl oxy) pr opyI )Pl perazi ne- 1-car boxyl at e
L it oxy. 3 pRORVRE EPGhr 3RS 155 (2 dlns 2Hane. HalpolshBIO 251 cp 7
of Exanpl feOrr yS b

hydrox;/rmIa[pkiliie%,f/cls2 Ellﬁafﬁ?tg(l?fﬁﬁte ggt%iljngggﬁﬁg%{ ep &)641270& r‘rp1 e 556Hz)a

st art i ng-Hatddh ital = Hidtzead8o€2H, t, J = 5.6Hz), 2.59 (4H, t, J = 4.7THz)

6- ( Zpnor phol i noet hoxy) - 2- br onp- 3- pheny1- 1H i nden- 1- one, and bei ng
recrystallized with EtOAc to obtain the title conpound (349%.

11-1 NI\/FE)(M@ 38008¥iathesis 8.0 (61(2-motpholinsethoRyz2- (3§4-21rﬂ1)0r hanyng-QJ(B ,5d =

1. 6Hz), 55-7.51 7.44-7.29 (5H, m, 6.98-6.96 ( 7(H
dd, J= F&”P&‘S‘W'&]lgmérf%&zml*‘ert Butyl 4- (3 - (1- oxo-3

- phenyl - 2 (pyridin-3-yl)-1H i nden-6- yl oxy)propyl)pi perazine-I|-carboxyl ate
The procedure of Step 6 of Exanple 1 was repeated except for using

6- hydr oxy- 3- Thsopiesediye -of- Bispr 7 cﬂanBaWHIF b HwasnerpRated orreesbioai wrere 6r(2St ep 1
as a5St ghhRYidTRIRKYRL-bhRE-8 g -1-

2- brono- 6 ljﬁy ;oxy 35’}3 gnyl(g ??i gﬁorfphe eyl) %grl?d%l 1(3(/)?6 ﬂt-’t(agled in Step 6 of

- hydr ox \xaoype ﬁﬁlap@r siaiting Matergal bos¢y¢<hbé6+(asn®”ahblufoethoxy) 2-bromo-3-phenyl-

fecr yst arr ey ey SR EnsRThRd A0 Pyl omatiappesic deid and
being purified by prep HPLC (CH3CN/HZO 7:3) to obtain the title compound (47%).
'H NMR (CDCls, 300MHz) § 7.21 (1H, d, J = 2.4Hz), 7.14-7.06 (2H, m), 6.99 (1H,
20 d,J=8.1Hz), 6.96-6.90 (2H, m). 6.89 (1H, d, J = 1.8Hz), 6.87 (1H, d, J = 2.1Hz), 6.84
(1H, dd, J = 2.4Hz, 8.1Hz), 4.16 (2H, t, J= 5.8Hz), 3.75 (4H, t, /= 4.7Hz) 2.82 (2H, t, J =
5.6Hz), 2.59 (4H, t, J= 4.7Hz)

Example 39. Synthesis of 6-(2-morpholinoethoxy)-3-(3,5-diflucrophenyl)-2-
25  (pyrimidin-5-yl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 6-(2-
morpholinoethoxy)-2-bromo-3-(3,5-difluorophenyl)-1H-inden-1-one obtained in Step 6 of
Example 36 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-

30 1H-inden-1-one, 5-pyrimidinylboronic acid instead of 3-pyridinylboronic acid, and being
purified by prep HPLC (CH3;CN/H,0 = 7:3) to obtain the title compound (36%).

'H NMR (CDCl;, 300MHz) & 9.10 (1H, s), 8.64 (2H, s), 7.25 (1H, d, J = 2.4Hz),
7.04 (1H, d, J = 8.1Hz), 7.00-6.87 (4H, m). 4.17 (2H, t, /= 5.0Hz), 3.74 (4H, t, J = 4.7THz),
2.83 (2H, t,J=5.6Hz), 2.59 (4H, t, /= 4.6Hz)
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NVR (CDC13, 300MHz) 8.45 (114, dd, J = 1.6Hz, 4.9Hz), 8.42 (1H, d, J --
1.4Hz), 7.64 (1H, td, J= 2.0Hz, 8.0Hz), 7.44-7.37 (5H, m, 7.24-7.20 (2H,
m, 7.06 woHp1ich3osks= 8. 1Hz), 6.82 (1H, dd, J = 2.4Hz, 8ptiERR206b/@0862H, t,
J = 6.3Hz), 3.45 (4H, t, J = 5.0Hz), 2.53 (2H, t, J= 7.2Hz), 2.41 (4H, t,
J=5.0Hz), 2.02 (2H, t, J= 8.7Hz), 1.46 (9H, 5s) Exanple 56. Synthesis of
6- (2- (di net hyl am no) et hoxy) - 3- pheny1- 2- (pyri di n-3-y1) - 1H nden- 1- one
hydrochl ori de salt 10Step 1.

6- (2- (D et hyl ani no) et hoxy) - 3- pheny1- 2- (pyri di n-3-y1) - 1H-i nden- 1- one
The pr odetmile o 0. ymtisesiss ‘Exé'rmﬁtbylﬂ—ﬂkil%r(épeaﬂ’élépwi&ieﬂt-ilﬁmﬁ-)dbl-rog0-3-

6- hydro%eﬁgl_pbgﬁﬁ&_%;ﬁg&g&%%@ﬁyﬁoﬁlé—%hﬂgﬁﬂi-ohi&ne obtained in Step 1 of

Exanpl e 55 as a starti'n
2- br ono- 6- hydr oxy- 3- phenyl- 1H i nden- 1- one, 2- (di nethyl am no) et hanol

i nstead of 4-{2-hydrox I r phol i ne, ,and bej L ecry lzed 15 with
Et 0A§ to obt alf"na ?‘ﬁg“?‘} %{fée‘?%SMBO? %’99‘.3'&‘“3’&‘%“‘%“' 'YS‘S'?%):LT‘Z{WO(’%:DC13,
300MHz) (8018g4@.09Zthimo$)) obtdinéd il $tp Tof ExardpRHZ In cﬁiﬁﬁ(%ﬁﬁ% «x@gl,aga&d Mgl i az)

2H, d, J= 1.3 , 7.06 (1H d, J= 8.1Hz), 6.85

Ex. 13 ( zr@,gohﬂ:l: oaélz%msmﬁwé .Tl;angme Was hféte)é 1o pefjux f(zr 3 nyig} Theggrecipitate was

20St ep2.61é ! Y t hwigi i el - Rayl) = i n- 1-on
e hydrochl o%ie({jgy ;TI;BE} ) m@reﬁ’eﬂﬁégc“gglu ?gﬁgy%tgg%’pgﬁ%g e%x%nég I Qéndjfﬁma/a}gg?

r epeat edaege f afifgrd thetilg cempgund (4mg, 59%).

i(gi gtgggyllaggila st arﬁ?ng r’r-ag’tegrl aa Bl%ndslg(ﬁydgjoggéq%ﬂ %tl)‘?%lh‘oﬁ?zﬁbgggﬁggfjghgl ned

- pheny| 1) ({H2r Hrg(ﬁi,-m],ﬂl-jﬂl—(-lifhdeh:%%%, Dhe (1, dji/\e8.LHe),t7i 12l @He adipiound i n
. . ! _ =~ :

o 05 (oA 4 o B ) A D) 80 R0, GH) 360 et T

hydr ochl3m8 @&l splt 30Step 1.
6- ( 3- ( Di et hyl am no) propoxy) - 3- phenyl- 2- (pyri di n-3-y1) - 1H i nden- 1- one
The procedure of Step 6 of Exanple 1 was repeated except for using

6- hygr Okas NYShme ¥ A_RiediyY-3) ikl 16k o-5L . 1 of
Exanpl e 55 apslpgﬁst art ié\sgykgﬁeﬁegllyy?n{gﬁggﬂgﬁﬂﬁn Qnﬁ)eQm,gJ]ri &di‘pﬁ&?ﬁ

2- br ono-l1é-indenyli pyyidani~iumtiodideen- 1- one, 3- (di net hyl am no) pr opanol

i nstead of 4-(2-hydroxyethyl)norpholine, being stirred for 4 d, and being
recrystallized wwth EtOAc to obtain the title conpound (30%.

11-1 NWR ( CDCh8, m3theivizhid calletted( ibHExaldple J40= whs 4ptified. Byz)lica8gel Zolutdh d, J

3= 2 o phrohistigsbath e gl T Yo R vl il elibSuineg 1 051 2 O
(7 2 gﬁg ; , J= 6'MRIYR @B, (ROMHz) 619.29 (11BHzY = 27189), 8GH.(1H) 5), 29981 2=t . J=
St ep2. 6340 Ry B AMInBY pf-89 63H)9)-3L phedl £ 3 5 b§HPUI a3k . A RS H¥en- 1- one
hydrochlaoi 1, $@! 7 = 1.8Hz, 8.1Hz), 4.61 (3H, s), 4.19 (2H, t, J = 5.5Hz), 3.75 (4H, d, J =
4.4Hz), 2.84 (2H, t, J = 5.5Hz), 2.59 (t, ] = 4.3 Hz, 4H).

25 Example 42. Synthesis of 4-oxido-4-(2-{[1-o0x0-3-phenyl-2-(pyridin-3-yl)-1H-inden-6-
yl]oxy}ethyl)morpholin-4-ium

To a solution of 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one

(100mg, 0.24mmol) obtained in Step 7 of Example 1 in CH,Cl, (2mL) at 10°C was added

30 MCPBA (21rhg, leq). The mixture was stirred at room temperature for 2 h. The reaction
mixture was diluted with EtOAc and washed with sat. NaHCO;, H,O, and brine. The
organic layer was dried over MgSO4 and concentrated in vacuo. The residue was purified

by silica gel column chromatography (MC/MeOH/NH,OH = 92:7:1) to afford the title
compound (14 mg, 13%).
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10The procedure of Step 8 of Exanple 1 was repeated except for using 6-(3-
(di met hyl am no) pr opoxy) - 3- phenyl- 2- (pyridin-3-y1l)-1Hinden-1-one obtai ned
in Step Iwe0n/stesti ng material instead of PCT/KR2009/006085

6- (2- nmor phol i noet hoxy) - 3- pheny1- 2- (pyri di n-3-yl)-1Hi ndenl-one to give the
title conpound in quantitative yield. 15 Exanple 58. Synthesis of
tert-Butyl 4-(2-(3-(3,5-difluorophenyl)-1-oxo-2-(pyridin-3-

y1) - 1H i nden-1ér NMRYTCBORY |3b0mﬁ25828 &8B4qapb =
St epl.t-But g -difl ug(ro %Wi)s?m < J lgﬁﬁdg gHé)
u

oxy) et hyl-3%i 874%%'21“9»62 14 62H lﬂﬂ()’l abPHzo04He), éi98c(é de/ 6f8 (Bi@p6 66(61H,Ekhrrpl el

was repe X f gr2-

(3, 5-di fﬁg%%hgﬁﬁtﬁ’ﬁf%% gk{/ flb-@%r}g?’ §7 4}(13r1téjot§"tg|{2r?é%'7|5r§2]§t ép _SS'S?Z)Exaan e
36 as a ¥, hg/ Tat/8Z)al i nst ead of

2- br @no- 6- hydr oxy- 3- phenyl- 1Hi nden- 1-one, t-butyl 4-(2-

hydr oxyet hyl ) pi per azi ne-1| - carboxyl ate i nstead of

4-(2- hy(Enx:)qﬂé hyi3) msyptifdsisneof bﬂoﬂﬂlo&l{z-l{[Qctlfdkﬁddbydxdlﬁ-ﬂciuhﬁ[}% Pokbialed by
silica L#rm chr onmat gig?r aphy (Et QAc/ hexanes 251:4) to obtain the
title cgﬁ’ﬁﬂ -inden-6-yl] oy rpholwediwm g 7 18-7.16 (3H, ), 7.02-6.94
(2H, m, 6.80 (1H dd, J= 8. 1Hz 2. 5Hz) 4.13 (1H, t, J= 5.6Hz), 3.46 (2H,
t, J= 5. 0Hz), 83(4H t, J-56Hz) 1.47 (9H, s)

30St ep2. t er t Thuing siliqagql Folyen chrogiafdanephyph )ple142, the title compound was

- 0XQp2- ("By'iﬂeq'a@f‘%wm%’%#ﬂ%@% @;le oxy) et hyl) pi p erazine-|-carboxyl ate

The procedure o 1 was repeated except for using t-Butyl
4- (2- (2-br ohd- TSMK@MS(HBOOMHZ)SSM (1H, dd, J = 1.6Hz, 4.8Hz), 8.31 (1H, d, J =

b oA B0 R A LS S D LB Tr € P93 Y

6- ( 2- no P, |Jrreemm;gy7)e72(1b{mamﬁ=2@®iz ploen I4r6bP¢2m@eJn=l4m§ 4%1@2}belﬁg
purified ﬁl % * gz el col um_chronmat ogr ap (acetone hexanes = 1:2
obtain th %ﬁt g Guhd 158358 (H, 1,7 = RIEN 144 (RNRdY Qflei%HZB?OUIWZ) 8

8. 595(1@ %H’Q,f—llﬁ% 4. 8Hz) 8.4 (1H, d, J = 2.0Hz), 7.65 (1H, td, J=
2. OHz, ), 7.27 (1H, d, J= 4. 1Hz), 7.22 (1H, d, J= 2.3Hz), 57.02 (1H,
d, J= 8.1Hz), 6.90-6.84 (4H, nm), 4.16 (2H, t, J= 5.6Hz), 3.47 (4H t, J=

4.9Hz ) ’Eg;énﬁ)gey %%hl_se"’s‘}tﬂsle%sf: 015 te@):B?ltyl %;éfhfog'(w-ﬁ-f)hen%'f-ﬁ(pgﬁﬁ 3-yl)4ZH(mdén-§)

Exanpl e

3- (3, 5- gldxty)ethydjpipenakinest-c2rt{okylatet hyl sul f onyl ) pi per azi n-1yCet hoxy) - 2- (pyri
di n-3-y1l)-1Hinden-1-one hydrochloride salt 10 Step 1. 2-Bronmp-3 -(3

, 5-di fl uor opheny1) - 642- (4- (et hyl sul fonyl ) pi p erazin-1-ypet hoxy]

1H podestep-106eHydroxy-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-6-
hydroxy-3-phenyl-1H-inden-1-one obtained in Step 5 of Example 1 as a starting material
instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and being
recrystallized with EtOAc to give the title compound (34%).

25 'H NMR (DMSO, 300MHz) & 8.4 (1H, dd, J = 2.5Hz, 6.2Hz), 8.2 (1H, d, J
=1.6Hz), 7.55-7.51 (1H, m), 7.44-7.29 (5H, m), 6.98-6.96 (2H, m), 6.7 (1H, dd, J = 2.2Hz,
7.9Hz)

Step 2. tert-Butyl 4-(2-(1-ox0-3-phenyl-2-(pyridin-3-yl)-1 H-inden-6-

30 yloxy)ethyl)piperazine-1-carboxylate
The procedure of Step 6 of Example 1 was repeated except for using 6-hydroxy-3-
phenyl-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 1 as a starting material instead of
2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, t-butyl 4-(2-hydroxyethyl)piperazine-1-
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The procedure of Step 6 of Exanple 1 was repeated except for using
2-brono-3- (3,5-difluorophenyl)-6-hydroxy-1Hinden-|1-one obtained in Step 5
of Exanplwo03611@80%ws 15 starting material instead of PCT/KR2009/006085

2- br ono- 6- hydr oxy- 3- phenyl- 1H i nden- 1- one, 2-(4-

(et hyl sul f onyppi perazi n-1 -ypet hanol instead of

4- ( 2- hydr oxyet hyl ) mor phol i ne, being stirred for 4 d, and being purified by

BSOS G o i 9 P 111
m, 7.03%e&y9sllizedwityEtORCS0 givbithe tde c@fipound.(SH4). 2. 4Hz), 4.13 (2H, t, J=

(SAﬂHZ%: 3.8 ‘gﬁ)lvl%t(gg)q A0e)% B35 FH, aby s L0 3025 mafab (e, -2 71

3-(3,5- Dn5Hz;pmprqenyth)16r1(ﬂ{i47fm@twhswsf(@ﬂyhﬁ)m Qw@umﬂlnﬁ)pﬁommﬂ (pyr
i di n3- yd) 1H-i nden-1 -one 25The procedure of n&l
repedt ed &xXcHpP): Lot (}ﬁ i 7- Dokt 3. 112, 45§o@ﬂ lﬁm’opﬁéh{?h)l Q4Ha4t, (mat hyl

sul fony, era ahyned in Step 1 as a
Ctar i g D e Y ot oo 5

phenyl - 1Hi nden- 1-one, and being purified by silica gel colum

chr onat o ain t.h 799
S0191 NSR>SR S 85T oMby B idta iR I deh i BRI AL T T
dd, J =Xppridin-F-yB¥N-inde2®-one hydfddtloride salt 03 (1H, d, J= 8. 0Hz), 6 89-6. 87
(4H, m, 4.16 (2H, t, J= 5.4Hz), 3.29 (4H t, J= 4. 8Hz), 2.89 (2H, t, J=
5499), 2.79 (3H, s), 2.72 (4H, t, J= 4.8Hz) Step 3.

3- (3, 5- Btéd U-BRIEEB I P-(G-rheth{1dul 5HE1)Bipefaid- let)hl@k 3-Dhé Jlf#iﬁ@&xh@bﬁ): 2- (pyr
i di n3- yl)t IJ1|—|—| nden- 11[on(2 héd?OCh({ng)lb?g sal t he p?%cgdu% of Step 8 of

Exanpl e 1 was ep@g@@ge e3143va5 repeated except for using 2- ((4-
di fluor qg&ﬁﬂﬁifon@l)@%eﬁﬁu& : I)'rgle Lil olf 195%53 BE e{aat?dpo)!ye ' din-3

yl)-1H 5i'hden- ne o |n Step 2 tartin rraterl aF |ns ead of
6 (2- rmrsprrgd iforaeh handybei®s pysifendybly- sli¢angel |cdlumr8clquatbgraphﬂéﬁt%man® i ve
the titl i ¥e yield. Exanple 60. Synthesis of
3- (éts e@ﬁﬁ%ﬁ%ﬁﬂ%ﬁ} eq%%(p% 1%5" gl @hyl am no) pr opoxy) - 2-
(pyri di n- 3 y IH-NMR (@Bal;]300MHbuy 8 7ack!. 63 (51 m)s;l?tz (ncn{ & &p- A4HB), (D4 (1H,

e TRV TS b s LR e
2- br ono- 43)Hz()32 57@2}ﬁltu9&(33¢[eﬂyg);-(§1=1hgodzq>(yH1ﬂ—|-J|=ru19Hz)l -one obtained in Step

5 of Exanple 36 as a starting mat eri al instead of
2- br ono- 6- hydr oxy- 3- phenyl- 1H i nden- 1-one, 3- 15 (di net hyl am no) propanol

| nstgad salp 44 2 BYSI M RINRLLAR. 1 DRUAGAL ARG L gbhigla AnDel g

pur i silic um ¢ t ogr aphy ( to obtain
t he t|t|ue;ieoolrfpmmd (869 .

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-6-[2-
(4-methylsulfonyl)piperazin-1-yl)ethoxy}-3-phenyl-1H-inden-1-one obtained in Step 1 as a
starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one

25 and being purified by silica gel column chromatography (acetone/hexanes = 1:1) to obtain
the title compound (70%).

'H NMR (CDCls, 300MHz) § 8.5(1H, dd, J = 4.8Hz, 1.5Hz), 8.4 (1H, d, J=1.5Hz),
7.6 (1H, td, J = 1.5Hz, 7.8Hz), 7.44-7.35 (5H, m), 7.24-7.20 (2H, m), 7.1 (1H, d, J =
8.1Hz), 6.8 (1H, dd, J = 2.1Hz, 8.1Hz), 4.2 (2H, t, J = 5.6Hz), 3.4 (4H, t, J = 4.8Hz), 2.8

30 (2H,t,J=5.6Hz),2.5 (4H,t,J=4.8Hz), 1.5 (9H, s)

Step 3. 6-[2-(4-(Methylsulfonyl)piperazin-1-yl)ethoxy]-3-phenyl-2-(pyridin-3-yl)-1H-

inden-1-one hydrochloride salt
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11-1 NWMR (CDC13, 300MHz) 8 7.19-7.16 (3H, nm), 7.00-6.94 (2H, m, 6.79 (111,
dd, J= 8.1Hz, 2.5Hz), 4.05 (2H, t, J= 6.4Hz), 2.44 (2H, t, J= 7.2Hz), 2.25
(6H, s), W028t110386520 (2H, m Step 2. 3-(3 , 5-Di fl uor opremKiR208/d08085

- (di net hyl am no) propoxy) -2-(pyridin-3 -y1)-1Hindenl-one The procedure of
Step 7 of Exanple 1 was repeated except for using 6-(3- 25 (dinethyl

am no) propoxy) -2-brono-3 -(3 ,5-di fluorophenyl)-1Hinden-I-one obtained in

Step 1 as a SRl bloBaBlLerdig si HFES 9f1
6- ( 2- nor phol i noe hox;}l) 2- br(é;ﬂm) 3- phenyl 1I%a?1cfe%eaiedoﬁ)écept fo Sm%g [gu(rl fied

by sili dmethelsulfonybiperaziontaylidehemtiy-ghenpled-fyyividin3 :yl}aiﬂl)llgdmgbgnau nt hg 2 |9 tle
?igpogg%bga%?e@ n ﬂzep 2 13% ﬁzs)tartlgg wteirhfall_' mséea flg% _(_%I nmgé]%)%n&»e@gx%-%ﬁ%%ry?Z

1. 8Hz, &pwidin-3-y1)-28-ind@b1{ohkito pive the BB dohipoudd 1rﬂqua21119dtizl): ield01 (1H, d, J=

5 1) 2of el 510, Do § by a2 %éé“@gﬁ&@i@ﬁez(“é)’
- (di et kag] J arg. NEXPS. emzyz 4z?.7(3m(BHdmr) B3nipsbHi xmlemtr oro)@ (bmdﬁf?cfhkp(ﬂ}ﬂe Sal t

The procedure of Ste was repeated exce usi ?Ig

di f I uor 8gnémp1) He. 2.4 H@df‘ﬁét@ﬁ?ﬁ%‘n‘b?@f@bo&% CH, tpdFi 5nH3) 346 (8H, m),

-y1) - 1Hsi g one obtained 5 in Step 2 as a starting material instead of
6- ( 2- nor phol i noet hoxy) - 3- pheny1-2- (pyridin-3- yl)-1Hinden-1-one to give
the titl e corrpound in quantitative yield. Exanple 61. Synthesis of

ﬁyg?% ch Orl Zé gglh ,‘:S%é)eé{s 9{' ?Qfg(g%)(é\éaz%%-fl%Xfeltlgtl)xg'_)-:é:gl}grfy}-lin-(li')glleiﬁ_in]fi-%'rﬁ?lH-
f | uor oplivedeni)-ofie hydr oxy- 2- (pyrl din-3 -yl)-1Hinden-1 -one The
procedure of Step 7 of Exanple 1 was repeated except for using 2-brono- 3-

(3, 5-difluorophenyl)-6-hydroxy-1Hinden-I-one obtained in Step 5 of Exanple

36 as a startfon@ RBkuebh abf i st af(z (1-oxo0-3-phenyl-2-(pyridin-3- yl? 1H-inden-6-
2- br ono- 6- h{qq{oxy 3- phenyl - 1H-i nden-.1- one and bei ng 15 puri by silica
gel col YiPXYiHIBIPaRERG hratborplete @étff@neol—ZQOrmg) plraimsd dn Stema qflfixla@p&fb ound

(IO st oty SRR 108 5t il B

7. 9Hz), te?nmatarezbr 69 kpingnd d?llulﬂi w:tbnmzm Thip, soButioT-veasTbiasic2fibd t) pH 6. 556 ( 1H,
dd, J= 2.2

, 5-Di f1 uorop téor{ly%_g%I l%genet hEX x%"f arsl‘?ﬂastlule% %Hi% fiﬂﬁ%ﬁ’v? Mg§04, and To a

SO| ut i opnoradentrated in vacuo. The res1due was purified by sﬂlca gel column chromatography

3-(3,5-di fl uorophenyl) - roxy i di -1H i nden- 1one(0. 15nol ,
50mg) o Cﬁﬁoﬁé/é} ’?*H‘e%t’é 1)1“’0 ta@—é’@ﬂzlﬁégg‘ﬁ E‘EQ( % (1 5eq). 1-(2-
Er ogwgt thyl ) bmma((clﬁgg)mmm@cm@o@mmsxﬁ) aneh tihe d, osul SHNY7 At U e was
eated to
(5H, m), 7.27-7.21 (2H, m), 7.07 (1H, dd, J = 2.8Hz, 8.2Hz), 6.83 (1H, dd, J = 2.9Hz,
7.8Hz), 4.15 (2H, d, J = 20Hz), 2.94 (2H, d, J = 7.6Hz), 2.83 (2H, d, J = 7.6Hz), 2.69-2.53

(6H, m), 2.04 (1H, s)

25 Example 47. Synthesis of 6-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-2,3-bis[4-
(trifluoromethyl)phenyl]-1H-inden-1-one

Step 1. 2-Bromo-6-[2-(4-(methylsulfonyl)piperazin- 1-yl)ethoxy]-3-[4-
(trifluoromethyl)phenyl]-1H-inden-1-one

30 The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-(4-
(trifluoromethyl)phenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 of Example 32 as a
starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 2-((4-
methylsulfonyl)piperazin-1-yl)ethan-1-ol instead of 4-(2-hydroxyethyl)morpholine, being
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25 reflux for 3 d. The reaction was cooled to roomtenperature and dil uted
with Et0OAc. The organic | ayer was washed with H20, dried over MgSO™, and
concent r avecdoimsuasuo to obtain the title conpound (30%PCT/KR2009/006085
1H NVR (CDC13, 300MHz) 8 8.50 (1H, d, J= 3.7Hz), 8.39 (1H, s), 7.65 (1H,
td, J = 1.8Hz, 8.0Hz), 7.34-7.20 (84, m, 7.00 (1H, d, J= 8.1Hz), 6.88-6.81
(3H, m, 4.23 (2H, 30t, J= 7.0Hz), 3.12 (2H, t, J= 7.0Hz)
St ep3. 3- §ired1b) 4 LUMOPIRS YN A& Bhenet dge%xru%m(&%ﬁl%gfaﬁrg @cé‘%'ﬁ'é/h@;ga‘fl@é 1-one

h u 8 of anple 1 was

hydrochl ori de salt T rocedure of Step

r epeat ed?:ekiocbtain gie tiflg %)gnmmsg 6%). _ _ _
di 1 uor ophenydy Nﬁmgeﬁ%thh@zsm]vﬂ{l BYLHOOIL 8 Y Vg k)| 798 QTA-£AEH), 799 ' "

Step 2 as a starting matéria
6- ( 2- mor @HoHj .heddha) ) 3 BC2bh dny 8 2HzZpyt 24( 10T, 8; ¥ £)2-4HE)| Noei(tH;d,ones8 1Hzyi ve

the titl oung _i u ,tati ield. I .. S S|
(a5 o Hf P onam s ey SHep o Sarth 531 5 3Hrbaghs OB byh AoiyiS? 81 nden-
1-one hyly ecshdidn)] 2169 3811 s).@P (4H, t, J = 4.9Hz) _
3-(3,5-D fluorophenyl)-6-(2-(pyridin-2-yDet hoxy)-2-(pyridin-3-yl)-1Hinden-
| -one 10 The procedure of Step 6 of Exanple 1 was repeated except for

using 3 _6lirg OXY 1% I _f-Br - j - gne
bt A ned e B L e e T B o iR g

2- br ono-87Hndendxgne3- pheny1- 1H i nden- 1- one, 2- (pyri di n- 2-ypet hanol i nstead
of 2- hydr i ; i | LI r 7 and.hein rified
by ;Lll-ol(i caygeﬁ%ﬁgérgn&ﬁé@;% g%?&ﬁﬁ@b%%lggl%}) %ig%%xcgptltgﬁysm%%%wﬁﬁ he 15
O BT i o 1)
7.00 (1#?,"%(}‘}6‘131_" §t.e!?r})z)a,s aegl‘%%‘gé."é%‘e%‘ﬂHPS‘ﬁ?‘i 02.%433"(1%%?3%90@3‘1_0’%)%11&?@0@: 29
(2H, t, _%hlénﬁvﬁﬂﬁﬂdeﬁqsb@d? 4nd3 4-_(tfji_fluorgmethyl)ﬁhenylbozronic a_cijd_ in§tead of 3-

V1) - LR TIRrOS SHdiLPATBE PUahSHpy Piep HYLC KT8 Gl &0t chiefp the of
Exangl e tkeWdshnb 18g). except for using 343, 5-

difl uorophenyf -6-(2- (Cpyridin- Z-g/pet hoxy) - 2- (pyri di n-3-y1l)-1H i nden-1I| -one
obt ai ned in HsDel:s 3eMYIHapo métld2Had, J n8t2étr), BF3 (2H, d, J =8.7Hz), 7.49

6- ( 2- norplrok i AC ) henyls 2¢ r9,dhn- 3-y1),- i nr ,1- to give
the tit l(gﬁt%nj;gsﬁ%@% ﬁ'%ﬁ%ﬁf ?t‘ét§'§§§8¥e44$1ﬁ§a%p?é@’wyE‘tqﬁedsi’ 5§,

3- (3, 5- d.§4 ( &k, dphénRIYHH -8 HL)p+ pe(2H) 0 1——%41)12)1 lbam()tHZt, J=49Hz), 2.89 (2H,
(pyridin-3- - i -1- drochl oride salt 30Step 1.

3-(3,5- &“?Tﬁ%%?é)&ﬁgé}’éﬁb%&fa?ﬁﬁbypet hoxy) - 2- (pyri di n-3-yl)-1Hi nde
n- 1opone The procedure of Step 6 of Exanple 1 was repeated except for

usi ng 343, 5- difluorophenyl)-6-hydroxy- Zliélpgri di n-3-y1)-1Hinden-1 -one
obt ai ned™ample 48. Synthepis Hpi-E.S-diffuoraphenyl}-b+(2r (drimethiylsulfonybpipgrazin-1-

2- br omoyPethedy P3N e o miethy ) PSR- 1 H-iPdk-1-9ne 64

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-6-[2-

25  (4-(methylsulfonyl)piperazin-1-yl)ethoxy]-3-[4-(trifluoromethyl)phenyl]-1 H-inden-1-one
obtained in Step 1 of Example 47 as a starting material instead of 6-(2-morpholinoethoxy)-
2-bromo-3-phenyl-1H-inden-1-one, and 3,4-difluorophenylboronic acid instead of 3-
pyridinylboronic acid, and being purified by prep HPLC (CH3CN/H,0 = 7:3) to obtain the
title compound (49%).

30 'H NMR (CDCl;, 300MHz) & 7.72 (2H, d, J = 8.5Hz), 7.49 (2H, d, J = 8.4Hz), 7.22
(1H, d, J=2.4Hz), 7.12-7.03 (2H, m), 6.97 (1H, d, J = 8.1Hz), 6.93-6.87 (1H, m), 6.82 (1H,
dd, J = 2.4Hz, 8.1Hz), 4.15 (2H, t, J = 5.5Hz), 3.29 (4H, t, J = 4.9Hz), 2.89 2H, t, J =
5.5Hz),2.79 (3H, s), 2.71 (4H, t, /= 4.9Hz)
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(piperidin-1l-yl)ethanol instead of 4-(2-hydroxyethyl)norpholine, being
stirred for 3 h, and being purified by silica gel colum chromatography
(CH2C12/ BvBA011730954) to obtain the title compound (37% PCT/KR2009/006085

111 NMR (CDC13, 300MHz) 8 8.50 (1H, dd, J = 4.8Hz, 1.5Hz), 8.40 (1H, d, J =
51.7Hz), 7.65 (1H, td, J = 2.0Hz, 7.4Hz), 7.28-7.24 (1H m, 7.22 (1H d,
J= 2.4Hz), 7.01 (1H, d, J= 8.1Hz), 6.90-6.83 (4H, m, 4.16 (2H, t, J=5.9

Hz ), 2. , J= ) 5264k T. ; -1 _-m,
1oy 1 PhE 4. VST, SO LA (e ik bipea A e 1 4

- y Det hoxXpyrimiding$-ybi (4B (triftuoramethydphenyl)-1i6imdentlyeireochl ori de sal t

The procedure of Step 8 of Exanple 1 was repeated except for using 343, 5-
di f | uorophenyl)-6-(2-(pi peridin-I|-ypethoxy)-2-(pyridin-3-yl)-1Hi nden-1-one
obt ai ned i n StepracedsreaofStey iofi§xamplerli was repaitehekoept for using 2-bromo-6-[2-

6- ( 2- | - 3-ph - 2- idin:3-yl)- [ - 1. - t [
the Pl 11BN SPintafe TR e R heorbkDebentt - Briadiacy heor
t ert - butgpkaided(id-St&p ( 3f Exs&hf»llelnqra@ RReMiAY mhtcPPmsteb® BT Bgﬁlﬂn&gholinoethoxy)-
y1l)-1H i nden-6-yl OXX) propyl ) pi perazi ne-1|-carboxylate Step 1. 3 -(3

. 5-di f | Fobopiweiphe

iyl gyl onepy padyi A-pyrimidinyihqromel e geid- oinstead Tof 4 3-

nden: 113naTa0s e ¥ gt b PR el pref LG OREPHLE: T g fait e
ﬁl;irz)yri ?ggggqumponmt(laﬂ%)d (165.5ng, 1. 5eq),( Pd(PPth 4(62. 4ny, 2rr?! %i - dded

. , a : r ti )
Theqﬁ?xt ure mngsNgﬁIggggqlﬁg g"%?%‘%@3{’rsia%l-%?ﬂén%ﬁ?sa@ﬁgﬁez _a@ IiéOC for
LN E O TREL T LU Aes 1 89 over HSOT Sn L1 Lot el 1 i ouan g Cel i te
Wi S
pac. The Tt e d 1Rt 2 iditey S8 AH) Tet Sp6HE0: S0 | Schitia,
pressur e, 80iR3el, gpgi_nan\)N@gﬂj;_gHQj ved with CH2C12 and the insoluble solid was

renoved by the filtration. The solution was concentrated in vacuo to
provide the title conpound (230ngy, 76% . 3011-1 NWVR (DVSO, 300MHz) 8 8.41

( 1H, d, = . n 135 = 4 {4 = 1z) ,
7.3827] &%‘“{'ﬂﬂ? %%z ?sy'}&'fg'z (‘{ﬂhf df]ﬂ“l‘"gl.’%‘?ﬁ’w 3'82. 547 %'g'egé ﬁ’(“iﬁf‘yﬁffpega.%‘%. 73
(1H, m yDsthexy)-2-(4-(trifluoromethyl)phenyl)-1H-inden-1-one hydrochloride salt

2.tert-Butyl 4-(3-(3-(3,5-difluorophenyl)-1-o0xo0-2-(pyridin-3-yl)-1Hinden-6-
yl oxy) propyl ) pi per azi ne-1| - carboxyl ate The procedure of Step 6 of

Exanpl e Stepnals 2 dremioedt(Es-défiordshienA3-6n@-(@=(tiktAsulfonyl)piperazin-1-yl)ethoxy)-
di fl uorg?&%ﬁg - 6- hydroxy-2- (pyridin-3-yl)-1Hinden-1 -one obtained in Step
1 as a st@a 7-one

20 The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-

(3,5-difluorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 of Example 36 as a
starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 2-((4-
methylsulfonyl)piperazin-1-yl)ethan-1-ol instead of 4-(2-hydroxyethyl)morpholine, being
stirred for 4 d, and being purified by silica gel column chromatography (acetone/hexanes =
25  1:4) to obtain the title compound (52%).

'H NMR (CDCl3, 300MHz) & 7.21-7.17 (4H, m), 7.02 (2H, d, J = 8.1Hz), 6.98 (2H,
td, J = 8.0Hz, 2.4Hz), 6.80 (1H, dd, J =8.1Hz, 2.4Hz), 4.13 (2H, t, J = 5.4Hz), 3.28 (4H, t,
J=4.8Hz), 2.87 (2H, t,J=5.4Hz), 2.79 (3H, s), 2.70 (4H, t, /= 4.8Hz)

30 Step 2. 3-(3,5-Difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(4-
(trifluoromethyl)phenyl)-1H-inden-1-one
The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-1H-inden-1-one
obtained in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-
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5 material instead of 2-bronp-6-hydroxy-3-phenyl-1Hinden-1-one, t-butyl
4- (3- hydroxypropyl) pi perazi ne-|-carboxylate (2.0eq) instead of

4- ( 2- hydrweyetinsbgssor phol i ne, using 2 equival ents of PPr8Tamoddodeyssand
being stirred for 19 h to obtain the title conpound (85% . 111 NWVR (CDC13,
300MHz) 8 8.50 (1H, dd, J= 4.65Hz, 1.35Hz), 8.40 (1H, d, J= 10 2.1Hz),
7.65 (2H, d, J = 8.1Hz), 7.25-7.22 (1H, m, 7.22 (1H, d, Jr= 3Hz), 702

1H, d, y171 BlikZd 3 J 4
S_ " ok I_ipzh)en 21 k) (eélHﬁotﬁ?- ‘%ﬁ? 42 @ﬂu@%mfgn@)%hé%oﬂ)mc ‘acﬁi"zlnstze’égdf%lf( ‘9]3? (2H

n), 1. 4Pyridinylkgronic acid, anébeingpuri bm@pg'ﬂﬂfc (CH;CN/H,0 = 7’3) to obtain the

3- (3, 5- djtfe dopiRhe 6- (3- (4- net hyl pi perazin-1- 15
yI)propoxy)- - yrl@?%)ﬁ 3-yl)-1H i nden-1-one hydrochl oride salt The

procedure of QN{MIE (GDCExéﬁWéIzl&maSé (Qde,aIe%MHz);é’rﬂS @8, du$r=r8;71$z)( 325-

of | Evamite By 2 FHEh DY (g St el s ¥l o570 06 OO 0TS AR, 3305 °P

2- br onp-(8Hhy dr=0x $H3), RIBINQZH, 1,1F+ fdER), 2-N6H, &); QlJ’Q)(hH,ZQJ 4.8Hz)
3- (4- et hyl pi perazin-1-yl ) propan-1-ol (2.0eq) instead of
4- (2- hydroxyet hyl ) mor phol i ne, using 2 equivalents of PPh3 and DI AD, being

t d 34 h, &9%, H2
o1 ovi 0 S 3. 8- 0} 1o O O 4 et Ph el ey EEHHIN: e

yl ) pr opdtifluoremethyhpfieny Vi)n P#ll-WWdlﬂcbhmde\ﬂmch was treated with

ctent) - onwA et 3, PEF BF 2RI 1 Pachifaly bR iy 580019 o

(1H, d, diffucdophdnyl)- W(%@—Gn&ﬁyl(sﬂlﬁ;nytjpl,peﬁzﬁﬁ} Xll)éliho(()l)l-z (4;) 7. 10 7 00 (2H, n)

> 95,5, 3@“@5&’ ?rﬁ‘yl)éie%%fl) ‘%ﬂinﬁ I-one Obé%ea%f’p 55862 s%/ﬁts g ferial inichd "

3- (3, 5- @ff dswmmbmmb)eﬂﬁxyﬁs(pnemrza@zﬂd& =YV AELRAEN=dre 3O give the title
(pyridin-3 é‘(‘}% ll—l-lnden 1 ope hydrochl oride salt Step 1.

3- ( 3, 5- BPPHYbLIBEYHSRLES y8ld: bi per azi n- 1- y1) pr opoxy) - 2- (pyri di n-3-y1)-1Hin
den-13- one To a 10nL round-bottonmed fl ask, tert-butyl

4-(3-(3-(3, 5-difluorophenyl)-1-oxo0-2- (pyridin-3

-y1) - 1HExample 63 o¥ynthesisy| 9fpi %Jﬁ,é-zilﬂ'eomphal)ﬂbiy(li,Sailﬂu(ni@heﬁyrl}6-@ -@9nmmol )

obt ai ne Q%ﬂ char ged.

Trifl uogoac t %l)g p(e?%m)l ﬁl%ﬁﬁ’gﬁ) Was a de %ygpovﬁiig%ld\ol\e/sé'?t 5 mn at 0OC
After being stirred for 2 h, the 5 m xture was quenched with H20 and washed
with CHCL2. ous sicifi t 9 wiith. a 15% NaCH

sol ut i oﬁg nd: 2@@@#@ %ﬁ%& dﬁﬁ’r‘?@“’&?ﬁg‘éi@( PEtLHRYPRIPEAZPY vacuo
to poovuc;e)etlhﬁyp-ﬂﬂ-mde:mmmend (80mg, 93%. St ep 2

3-(3,5-Difl u ophenyl erazin-1-yl)propoxy)-2-(pyridin-3-yl)-1Hin
den-1- 10 on ﬁ)PH?‘E?EHTeo?ﬁ éfépgg?é)Examl’le I ‘i?P%‘é‘HE’F‘é’beOTS%SHfg BbmERanpl e 1

was rep 5%@1&%6}5}% f)QT— IR Gﬂetﬂ’ﬂlghlﬁ)nyl)plperazm-l yl)ethox;Q 1H-1nde -1-one
di fluoro henyl) I perazin-|-yppropoxy)-2-(pyridin-3-yl)-1Hinden-1-on

e (4. 7ngt taoled mﬁtﬂp)l xampld 50as Ststapting Iagteaalsmstpa oicp- (ﬁarmmfmlmpcthméd of

N e e R b D s e v S

8. 425 ( 1pyridinylboRmedadid, a&d&&n(gmnﬁzbd by Bept HPLC (CIBEN/HED =d#3) b thﬁniﬂr&
5. 6Hz), 7. 01-6. 99 ((Sigj , 6.94-6.77 (4H, m), 4.00 (2H, t, J= 5.6Hz), 3.43
(s, 7H) 0gcompound G¢%)4="7 ghz), 2.12-2.07 (2H n), 1.07-1.02 (3H, M

Exanpl e67. Svl*mmaakqozﬂfcm MOMH@QIWQD(MF&ZHB 3Hxﬂ )79'21013@3(% 3n) 8,99(140
di f1 uor gphen 2- n- 3- - nden- 1- o drochl ori de sal t Step 1.
SRS S R T g S A LT AR M,
f I uor opherydp: 7Py Ehg, D:s% (21‘1}2 JAHs BASN 2 59q8R, 5), 2.71 (4H, t, J = 4.8Hz)
30
Step 2. 2-(3,4-Difluorophenyl)-3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-
1-yl)ethoxy)-1H-inden-1-one hydrochloride salt
The procedure of Step 8 of Example 1 was repeated except for using 2-(3,4-
difluorophenyl)-3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-
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To a 10nL round-bottoned fl ask, 6-(3-(piperazin-1-yl)propoxy)-3-(3,5- 25

di fl uorophenyl)-2-(pyridin-3-yl)-1Hinden-1-one (40ng, 0.09nmmol ) obtai ned
in Step IwofbBxsngpte 66 and CH2C12 (2nL, 0.05M were chacgaR20®ysesne
(0.01nL, 1.2eq) was added and then the m xture was cooled to OC and treated
w th acetic anhydride (0.01nL, 1.2eq). After being stirred for 15 h, the

m xture was diluted wth CH2Cl2 and washed with H20 and brine. The organl C

| ayer wagys r d ncentr at e a Th 3
purl fied qu}{degfinﬁuﬁwﬁg ?r{‘ Sﬁal cg 1(:;:jlge Ecgw ﬁ&gerrrlg oglrsgeg y%?CIQZ 12/ I\/eOH

9: 1) anerpbelinngthexy)- 31pé§n)ﬂs2 pyeidin- MR H-20dinH2edcCiB ENE the titleosong®uhde

title c my, 59% . 111 NWR (CDCL3, 300MHz) 8 8.51 (1H, dd, J =
5. OHz, qg@ﬁﬂ?ﬂ”‘é@i‘gd(m s), 7.66 6.83 (4H, ), 4.10 (2H, t, J= 6.5H)

3.64 (2H, t, J 4.8Hz), 3.49 (2H, t, J= 4.7Hz), 256(2H t, J= 7.2Hz),

2( 29 E\(Z: ef@p&l[ﬁgé?zﬁp{ngl]égﬂs (%%bgi;?} lsorc)ggenyl) 6-(2- (4 (met5h|_y|%s)ulfonyl);?np?:?azni—lES (3
 5-di f1yg byFinkidi s G0 A-tdd:1-be B5RPSIBNaria Vi hydr ochl ori de sal

The pr ocedure of ep 8 of anple 1 was fepeated except for using 64344-
acetyl pi perazin-1-yl)propoxy)-3 - (3 5-di fl uorophenyl)-2-(pyridin-3

-y1)-1H4 5151 en-h-onej —g?',? -Z[_gﬂluo%pﬂmﬁk)(2-C(Q-t(ﬁlieﬂ&fgulfﬂnﬁSp%)er;zi’ﬁlﬁ —ﬂ)e%ﬁo%c"}ls-izp 9

materi al I'nstead of
nor phol |(pymnidmx§)y11311|5+ie¢qnll-2n¢ pyridin-3-y1)-1Hinden-1-one to give the

b Y8 §Oahoy e Bl ol Sten S dhErapple § wathgeytel pxctpt i w2 Pranod; (11
(41 ) C3-thutatsea o R iimpitisg pifbitmrost e ginLint) £ 1
(2H, br e%tairfdée '§z3m H%%f)“g‘l’?lg S9ps esshm%s matfnehmetzﬁi tsﬁ & mfspfebaﬁﬁ exy8.

Synt hesizshefnoe33- f)ﬁbng"i @Htlhﬂél{-@%@ny&ﬁd 65(@11%(1&%5%1'@“5&9”%12@&@ eppzhn- 1-

yl) propoxy) - 2- (pyridin-3-yl)-1H i nden-1-one drochloride salt Stepl.3 -(3

,5-Di f IDyBEyHhermg aca (@d(bsn(grmnﬁﬂdw prmﬁi}ﬂL (GHAN Q-1 73) Jpespiosthy - 2-

20( ri den- 1-one To a 10nL round-bottoned fl ask,
- gx(p?fpt)lgrcgrr*&?dlg )/gro oxy)-3-(3, 5-

d| f | uor ophenyH)NPIR( (DCH; BIO(B\‘IHZ) 5:9H-]l fdb ), 8.6h €H 30§25 (1Hed)J sl 4iz)ed in

(o bont 6 R G BB STsiatin Pora Tt R A0 P o 2 AT, et o

with a 20 @H, oW -of.48%), 8@ ), RomyUHS fljos 4 9Hzf 6. 2ng, 0. 05mMml ) in CH2C12
(1m) over 5 min. After being stirred for 3 h, the mxture was diluted with
CH2C12 and washed with H20 and brine. The organic |ayer was dried over

S a oncgntra 1 el
ol oo ATt rap* e P R MO DY U291
(20% H2PxcHBIdNY-> /- B -indeael - @mrehxdrwféor&ﬂﬁ@bund (19.8ny, 68%. 3011-1 NMR

766-7. 63 (1M @e?ﬁ%g%@ﬁed?ﬁf ERpiiolS i P&y G sfte 50 ¥y
) - 8. SHoromeos) 6634 (it oy DSipeabin Ly aho) 2ri) (pRndmin 44 L1~ J=

St ep2. 3 iTa-ogt bt RLRSR 78 b i sy FSiAt SR g bePhotineeiort) bt opoxy)

- 2- 2% py Iphéhyfll-23(pyﬂﬂm;|3'|yli)fl¢£ﬂtdkn-ﬂ Réhehty @iveahe Gl 86mp@lnd in quantitative yield.

Example 53. Synthesis of 3-(4-chlorophenyl)-2-(3,4-difluorophenyl)-6-(2-(4-
(methylsulfonyl)piperazin-1-yl)ethoxy)-1H-inden-1-one hydrochloride salt

30 Step 1. 2-Bromo-3-(4-chlorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-1H-
inden-1-one
The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-(4-
chlorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 of Example 28 as a starting
material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 2-((4-
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The procedure of Step 8 of Exanple 1 was repeated except for using 343, 5-
di fl uorophenyl)-6-(3 -(4-(nethyl sul

f onyl ) pi pgoasimsbesgl ) pr opoxy) - 2- (pyri di n-3-y1)-1H 5i ndegTKRrR200#@06d35ai ned
in Step 1 as a starting material instead of 6-(2-norpholinoethoxy)-3-
phenyl-2-(pyridin-3-yl)-1Hinden-1-one to give the title conmpound in
quantitative yield. NVR (CDC13, 300MHz) 8.52 (1H, d, J= 4.2Hz)

573 gg E ignetﬁ?rlsulforé'l)}) I—II’ze@&lﬁ l;g)egﬂag ﬁst% n% of (41?811)2%?—1(}&};}%5‘(&511%&2) gelgg 1HZ)

(4H, br sspirred fo2Q hipndobaing p@‘x@eﬁ I()GSHllcasge;l cglugih ¢i@binatogsiphy la@®ntMeRites br s)
Exanpl ¢ ﬁgsgéydmt i3beufit cdfhbindshds

4-(2-(3-( uor op °§(pyr|d|n 3-
yl) 1H i nden- ﬁmxwtmylmpmﬁ)lsdv BE(ZJHC@JJ)@XMJH{@ 150heHpdogedusgzpf St ep

i 1)1 Gor opReliyh 467 myFRE) 638 G i 8501852 8Bl s BHL. o 88178 @M. St ep 1

of Exanp| e=G41eH, 283 (Z L1 ygm,grzabgmssl)embgmu 4.8Hz)
2- br ono- 6- hydroxy 3- phenyl 1H i nden one

4- (2- hydr oxyet hyl ) pi peri di n- 1- car boxyl ate (2. Oeq) i nstead of 4-(2-

S Pea B AR S R PR EReSh (RRAL Ghpoabinde o
%161 (Ng/zl)(egD@BlHBOMaons 8.50 (1H, td, J= 4. 1.5Hz), 8.40 (1H, s),
39

8. 0Fg), 6. 95- eé’éo‘ie?z ¢ Fsé’;fl 75_’5%3“%‘11# 4‘@5 rﬁ?ea%eéi %q@ﬁ% usitte $rds3 ﬁﬁg) "

1. 78- 1. @Blog&henyl)-6-@- (lliﬁ(nﬁéiﬂrylsﬂfonymp@éraélaﬂ yhethdsy) L -Srideh- 125ndfmaiak@ i/ 0.

SyntheS|s of 3-(3,5-.difluorqphen 2- (pi peridin-4-yl OoXy) - 2-
(pyri di PP 135 &t e emﬁﬁélfl 8t ﬁr(f%rma@hgamethoxy)érlgﬁmf 3-phenyl-14-

3- (3, 5- Bhdenliobep B%ﬂﬂf?lro@o}{h% dﬁabﬂaﬁfd ééid“fnﬁfe){cp%f bqeyylhu%n{owﬁlb db; Ahd/deing H | nde

n-1- 30 one 8roce ure of 1 anpl é was repeat ed except
for usi ,ﬁgﬂflg‘i by BIWIIPM (CH3CN/H,0 = 73) to obtam the title compound (50%).

E)(Zar |(1§| ﬁ]g ? dgglr boxy{ at eMl (%O}i\f[lﬁé)??ﬁﬁ %nﬁ)[’e— 82?({%? 713H(?ﬁd injﬁgwﬁrl a b

hnfsltead(blﬂ d,ef+ 28kz)| 7. 45-639((3H( 8),56.96-6.91 (1H, m), 6.82 (1H dd, J= 8 1Hz, 2.4Hz), |
i -1- 3-

LT 1 or QS 93 B Ly Sk AU O LS PE BB R egR e
NVR ( CD(AB,t, 3600d)) 8 8.50 (111, td, J= 4.9Hz, 1.3Hz), 8.40 (1H, s), 7.65

(1H, td, J= 8.2Hz, 1.6Hz), 7.29-725 (1H, n), 7.21 (1H s), 7.02 (1H d, J=
8.1 Hz), 6.89- 56.82 (4H, m), 4.07 (2H, t, J= 5. 4Hz) 3.24 (2H, d, J= 12.6

Hz 2. - - 6Hz
St Zapz)oz E{Jep( Zj-i 3%] gﬁ&ﬁ%ﬁﬁ%}) gz ()3 4g<§ﬂ&or§§ %@U %@ (4 ype %gﬂ;%ﬂ)fl ( Eaf%?l di n) 3
88l t

-y1)- 1H-Y1)ﬁ ew)ilH-lmi?@ hymb P&
The procedure of Step 8 of Example 1 was repeated except for using 3-(4-

chlorophenyl)-2-(3,4-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-1 H-
inden-1-one obtained in Step 2 as a starting material instead of 6-(2-morpholinoethoxy)-3-

25 phenyl-2-(pyridin-3-yl)-1H-inden-1-one to give the title compound in quantitative yield.

Example 54. Synthesis of 3-(4-chlorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-
ylethoxy)-2-(pyrimidin-5-yl)-1H-inden-1-one hydrochloride salt

30 Step 1. 3-(4-Chlorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(pyrimidin-
5-yl)-1H-inden-1-one
The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-(4-
chlorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-1H-inden-1-one obtained in
Step 1 of Exarhple 53 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-
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10The procedure of Step 8 of Exanple 1 was repeated except for using 343, 5-
di fl uor ophenyl)-6- (2- (pi peridin-4-ypet hoxy)-2-(pyridin-3-yl)-1Hinden-I|-one
obt ai ned wo 28tRodssas a starting material instead of PCT/KR2009/006085

6- (2- mol phol i noet hoxy) - 3- pheny1- 2- (pyri di n-3-yl)- 1Hinden-1-one to give
the title conmpound (99% for two steps). 1H NVR (CDC13, 300MHz) 8 8.69 (2H,
s), 8.10 (1H, d, J= 8.1Hz), 7.73 (1H t, J= 15 6.5Hz), 7.23 (1H d, J=

(23]I-IH221) ﬂleﬁ’ﬁ I(ﬁ-Hldeﬂ 1- érre &, éﬁﬂﬂldlnylﬂg%&%%gtu?séﬁb r§5 Zg@l}%kg caf% %gG 86

(2H, q, banng pmﬁsliiby prep HBLEJ (@%pﬂ%@r 7:3). t8 ®btiiry Sie(tHle, com)pound (50%xanpl e 71.

Synth f - 20
Zy?py(ralsijlsnOS 15& ﬁﬁ(éb lu%? one ﬁ%?géﬁﬁoﬁ)&%gyg%t BIS?Z%I@hnd Jﬂg%ﬁ%y)_
3 (3 5 D1.33 @6, dpliersydhiz)57 (23- (GHL Aer +di3HZ- Yee{ XYy V=28.0HY), iclon28; ud) F4H i nde

3. (3 55. 2%%%8%9%’@% ?’2} Cpl ?Xf haﬁ?k(&ﬂ tok= 5.4Hz), 2.89 (2H, t, J = 4.8Hz),

ypet hOX)Q)792(-3HpW pdion4B; ¥, )= §Hriznden- 1- one (40.0Ong, 0.09mmol ) obtained in
Step 1 of Exanple 70, f or nal dehyde (ag. 37% solution, 7.3ng, 1.0eq), and

CH2C12 (2mL, 0.05M were charged. Sodium triacet oxybor ohydride (76.3ng,

empet atae s The aer by B B e P B S e 2 B ana

sat . I\lalSEXb)}lHﬁhéereﬂgmnihofdtoakxbndm@tdrl ed over MySO and 30 concentrated in

Th d I I t .
(& 3812/ oo 12eobtBedtife R Cp vE i EXmals Yy oo kBetlEy e, Pty 3005
I(—I(Z:([))/C %ISGhl)ordphepylgm|-(de(4t(hﬁet}iy1§dlﬁ>n§71)pi]pataﬁld 1- ﬁlr)aho;d;a%- yr1m1d1n 5 yl) lH- 1F1 NWR
129 7, SRyt S Tl  Fatpeaupsrial st of g Comobobnaglor) S
6. 93- 6. Sheryt Ur(g'smdmzﬁﬁl)‘l i IndedH-ote to éthéﬁﬁ'@l:@m 01ﬂ§1 1(1%1|ﬁ|antﬁat1vle‘ylg-lgl 4Hz)
2.71(3 65 (2 brs), 1.96 (5H, Step 2.
3-(3,5 DifI uorophenyl) 6- (2- (pi peridin-4- yI )et hoxy) 2 (1 rret hyI pyri di n 3-yl

15, Sl s U5y S g B N7

di fl uorcmmpybpmzra(mn@é{qadbmydatypet hoxy) 2-(pyridin-3-yl)-1Hinden-1-one
obtained in Step 1 as a starting material instead of

6- ( 2- nor phol i noet hoxy) - 3- pheny1- 2- (pyri di n-3-yl1l)- 1H i nden-1-one to give
the tit B&pCIOIGFH?ythdxj 5.phiegyl- Bwndlrigiyﬂﬂmlﬁ(@qlSne 300MHz) 8 8. 69 (1H, s),
8.62 (1H, d, 121 Hzx) t8 1t]15d J= 7.8Hz), 7.78 (1H, t, = 6. 9Hz),
7.24 (1H, s) The pEgedyig o oSteB 7-ot7Exampple 17‘*’@?@?&6@ except; for %lrzes%bwm%wo (3H,
S) . 26 11‘1¥&r3k%/_<3tpheﬁﬁ B3 hion-1 Snéébt(aﬁiéd 11t1 ,Ste%)—l 3)?- Eﬁﬁ%})le Rad 8 “starfng ﬁl@!énam

2.18-2 -1.88 (6H, t

6- (2- (1lfb$€€‘ét1yl of pérGdeﬁrmoymétmw laor(ng %plmnvl wﬂamé?m?f | ‘an being

2- (pyrl géc?ys@a'lﬂi‘eh with E{@dg@foloﬂgﬁﬁ tﬂé/gtrlé)&ﬂﬁg&félhg%%@/a The procedure of
Exampl e vas repeat ed except for usin

di f | uor ophenyH )NBR( PP¥MSG et 00MHZzWS \Boe ( Hoxdd, 2= (Z)§'HZ dé.aH3),\812 {1 dnden- | - one

ng g' ?S?&kﬁ&ﬁ%%@ﬁ?ﬁfgﬁ 3? @ééﬁgt' NG I8 66 (AL ISPt dd, s = 2012,

di f bsior 0PNy 1) - 2- (pyri di n-3-y1)-1Hi nden-1-one and being stirred for 20 h
to give the title conpound (50% for 2 steps).
Step 2. tert-Butyl 4-(3-(1-ox0-3-phenyl-2-(pyridin-3-yl)-1 H-inden-6-
yloxy)propyl)piperazine-1-carboxylate
The procedure of Step 6 of Example 1 was repeated except for using 6-hydroxy-3-

30  phenyl-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 1 as a starting material instead of
2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, tert-butyl 4-(3-hydroxypropyl)piperazine-
1-carboxylate instead of 4-(2-hydroxyethyl)morpholine, being stirred for 19 h, and being
recrystallized with EtOAc to obtain the title compound (45%).
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i NWMR (CDC13, 300MH) 8 8.68 (1H, s), 8.63 (111, d, J= 5.1Hz), 8.21 (1H,
d, J=7.8Hz), 7.81 (1H, t, J = 6.8Hz), 7.26 (111, s), 7.10-7.00 (211, m,
6. 91- 6. 85wO3bh1/03h9554. 64 25(1H, d, J= 11.1Hz), 4.10 (2H, rCr/KiRob/GbBS, 3. 84
(1H, d, J= 12.3Hz), 3.07 (111, t, J= 12.45Hz), 2.57 (1H, t, J= 11.85Hz),
2.11 (3H, s), 1.80 (6H, brs), 1.26-1.19 (211, m) Exanple 73. Synthesis of
3-(3,5-di fluorophenyl)-6-(2-(1-(nethyl sul fonyl) pi peridin-4-

ypet hoxy) - 2- (MNMRHCCQDM}M%MHBP@M% QRE day 906 ks !4@21@3%&2 g, 7= The

procedure of &p was reégeat ed excépt for usih

di fl uor obﬁaﬁ»ﬂ)d Hznt plrp%ﬂHa; OHz)y 1 4t hyk (HH, 2m), wmmmem yi)) 7.06KiHgén- 1- on
e obtained § I t tery) I nstegd o

o ontal npd g ) el (AL EXAD\ Lt 7B, W6¥ LS, T 81, 105'GAT Y -

(3,5- d| f5. Oszﬁtﬁér&H),{,Zl%maszj h4B{4H)t; TH-5.0He))210200H, §n0= BgiHy 1S46 (91gd for
18 h ive 3- 71 (3,5-di fluorophenyl)-6-(2-(1-(nethyl sul

fonyppl peridi n- 4- ypet hoxy) - 2- (pyri di n- 3-y1) - 1H nden-| - one, whi ch was
treated with HCl/ di oxane *followi ng the same procedure in Step 8 of Exanple
1 (62%for 2 st 1HNMR (CDC13, 300MHz) 8
8. 64 (11Bxamgple %’p @)o'nclmls of 6-j2-(d!nmthxlan@lq)2tb(om 3-wheny-L(pyaidin-3-1)-18-7. 68
(10 indof A drpbhiofhe oy O7 (I d 3 = 8. 1f), 7.00 (1 t. 9~
8.9Hz), 6.90-6.81 10 (1H, t, J-60Hz) 3.83 (2H, d, J= 12.0
Hz), 2.78 (3H, s), 2.68 (1H, t, J= 110Hz) 1.81-1.79 (6H mn), 1.44-1.31

(62 l[-|,21 O?)l R O%X-g-ﬁb%lr‘r%}? lﬁlg?/n >] )9'5 )3te}$nXb%-(%yrtdén-§ ylrjf-inden-1-one

di f I uor ophenyle Rro¢giure df BteB-6ydf)Exhihpl el evas keppaccdroxden @bt eingle-hgatoky-3-

The procedur.e was I epeat ed xce t for using 343, 5-
di fl uor 8%2@'%'68@8@?}5 ‘E%eﬁﬁ)'ﬂp?l otagne(. li‘H§ IEXBWQICOB? &% Fedating St ep 1
of Exanph&efidl as Qns‘iéa@rtl ngf mat eIJb?dmé Bsﬂyﬁ?dj(yoj-phen 1-1H-inden-1-one, 2-

2- brono- 6 hydroxy gh nyl - 14 i nden- 1-one, 4-(2 g

hydr oxye@H’W hylaminedethanal inssead of 402 dauda@mthy@q)orph@mé,a@ddfemg recrystallized
4- (%Bhngmgf@gy &Wﬁlﬂhﬂéﬁt”@m x g(fso/e%]w val ents of PPh3 and DI AD, and

being stirred rovi 2-(1, 1-
di oxot hi onor pithMR PRk B\@OMHZBS 342 (25; d), 7f64l(dHoF1hém7/19H73 1.8947.38 (5H,

di n- 3- _ C f th
cae. oy SR dAOIC AT S S OB T RS, SRS, B5 Dl & Y SI88 8 R Y ot s
300MHz) (8HBt,5%- 85H7), 02H, (2H) 1, JZ= 99HE) B,36d6H)sF 6.9 Hz), 7.62- 7.50 (m 2H),
7.26-7.24 (m 1H), 7.10-6.88(m 4H), 4.29 (2H, brs), 3.34 (4H brs), 3.25

(4H, brs), 3.17 (2H, brs) Exanpl e 75. Synthesis of
3- ( 205- ditég uor gphenyd)a @Dﬁh&@ﬁ%lrﬁb')&m&y)%'ﬂ&h&l éﬁyr%hﬂ-@)yl%'l"ﬁﬁn&éﬂjﬁ@né One
The procedure of Step 6 of was repeated except” for using 3-(3

di fl uord’ﬁﬁ@r@%"fﬁ ﬁ?‘ﬁroxy 2- (pyrl d| n- 3 yl)-1H i nden-1-one obtained in St ep 1

of Exanple 6 gl%é:éélﬁétdfﬂgteﬁ_aéea Ek%hﬂ%;gaxg%sogegsated ex%/qt for us1ngl6 -(2-

2- br ono- 6- hydr oxy- 3- phenyl -
- 01( 2. Oddimatimd amae) eshoxgy) (32phepsll-2Xyaridig-B3Yyip 1 Phodéme-one sobtagpeﬂ m(Stﬂpvhheant s of

ot R Ao B0 ol e RSP i R BBy (0%

300Ig6iz) ofBe &0 Q@e@ﬂd‘htlﬂébmpbunélﬁﬁdrﬂmtahv@ﬁﬂd 8.40 (1H, d, J= 2.1Hz), 7.65
(1H, d, J= 7.8Hz), 7.29-7.25 (1H, ). 7.22 (1H, d, J= 2 1Hz), 7. A (1H, d,
J

Example 57. Synthesis of 6-(3-(dimethylamino)propoxy)-3-phenyl-2-(pyridin-3-yl)-
1H-inden-1-one hydrochloride salt

30 Step 1. 6-(3-(Dimethylamino)propoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one
The procedure of Step 6 of Example 1 was repeated except for using 6-hydroxy-3-
phenyl-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 1 of Example 55 as a starting
material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 3-
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72 = 7.8Hz), 6.91-6.82 (4H, n), 4.05 (2H, t, J= 6.9Hz), 1.89-1.80 (1H, m,

1.70 (2H, q, J = 6.6Hz), 0.98 (6H, d, J= 6.6Hz) Exanpl e 76. Synthesis
of 6-(2- ayolohemsydsst hoxy) - 3- (3, 5-di fl uor opheny1l) - 2- ( pyr iPiTNERE20095006085
y1l) - 1H i nden- 1- one The procedure of Step 6 of Exanple 1 was repeated

except for using 343, 5-
di f1 uor opheny) - 6- hydr oxy- 2- (pyridi n-3-y1l)-1H i nden-1-one obtained in Step 1

of Examliﬁ?n&Hylaﬁnrﬁ)) afid1AsteRE 6 4-2-h d}%kﬁ‘eﬂgyl holine, b tirred f
2- br ono- 6- hydr oxy- 3§ﬁ¥en |- 1H1i ndeﬁ 1yone %Orp oéneoh&n%Sl eangf?z 0eq)

i nst ead %f b Em(nge?ﬁ}’ﬁﬁa %M%E)t%%ﬁébiaﬁbtheHﬁpﬁgmzo‘éqi,ﬁ?’@%)ents of PPh3 and
DU AD,_ bel ng S Mveld (Epici Bobmiznth @amgpygﬂepm RO, $-b1k 2

H20/ CH3 to provi etitle’co T NMVR
( CDC13, %ﬂME{MHBt.cBoJﬁWHw TH2), 34841235 (SHZ ex)) 7.28.(2H, @ LH= 453Hz)77 65 (1H,

d, Jz 7. 1 : . 1 4Hz_) 0 d J=
5. 118) | (Bedest s Gz iy odbs sl d Py o o) /s 4ol b Uiy v

1. 29- 1. ¥97.2Mk), 2196, (6H, §)}1.93. (QH (,ZI=#70Hz)EXaan e 77. Synt hesi s of

6- (2- cycl opentyl et hoxy) - 3- (3, 5-di fl'uor ophenyl) - 2-( pyri dMm 3-

yl)-1H i nden-1-one 20 The procedure of Step 6 of Exanple 1 was

repeat egtgxcepp. foreE{DEnethyldmaro)propoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-
di fl uorop?e(n I) hydg%>(<y 2- (}f)yrl )p %xyl B enlyndé%yrll lr(l)ne g)bt allnneend |0rr11 Step 1

of Exanpvérog opide sals art | ng mat erl aI |nstead of

2 bagro- o My dngpoteRhe Ml § OB dnA0e e FYEhER ALY CIIANNS .30

i nstead of 4- ydr oxyet hyl’) mor phol'i usi ng equi va Ph3 and
DI AD, bédingthytlaming)propexy)-B Ibhenahﬁ-(llwdilg3pm 1 HiinderbY-ope eptaitddlifc Step0Pas

(Cocrs, S3tenie HegpHsf Bt o exlgSmG SRR Ty Nbepyt-2-gin - BN, 1)
7. 67- 7. 6orekblgive)the ﬁtlaeorﬁp%dlﬂaﬂummwtl% vdld(1H, d, J= 2.4Hz), 7.01 (1H d,

J= 8.1Hz), 6.92-6.82 (4H, m), 4.03 (2H, t, J= 6.75Hz), 2.00-1.93 (1H ),
1.88-1.80 (4H, m, 301.68-1.51 (4H, m), 1.23-1.14 (2H ). Exanple 78.

Synthesigxagiple 58. S thesis of fert-Butyl 4-(2-(3-3,5- dﬂ henyl)-1-oxo-2~(pyridi
3-(3,5-difl uoro her}{n yrrl |unty3 3(/1( % ! uom end)rooxﬁpyg)grr]l }Pyl ) et hox

y) - 1H i D{Belﬂfl'ln@mb@y 14{)’)ethylp mrméﬂaﬂmx@iat@t ep 6 of Exanple 1 was

repeat ed except for using 343, 5-

di f 1 uor opheny) - 6- hydr oxy- 2- (pyridi n-3-y1)-1Hinden-1-one obtained in Step 1
of ExanPle 64 ab a staBttyhg ma#€Ri(2dbranmss4ad-difluorophenyl)-1-oxo-1H-inden-6-

2-b yl-1H- d 1- 2-

(te{ ?gﬁyé’ﬁ‘xyeg‘?ﬁ@?eéﬁzo 3Iﬁgft1‘i’§ﬁge(gn0eq;)nlenst ead of

4- (20 hydr oxy @hbyrjdeduiehsl $tep 6 BSELGnle 2 veﬁLHepédtéﬂ'lEﬁcegf gd?RnalgaMrdahoAﬁl bei ng
or ovi de (b RgiTicrpheay o YO LbSbyinden1-ohe Shided in SiapANR! (GBEIRE 6D0IAE) 5
8. 507( %gia%tﬂ%llnﬂltenaﬂ 1§§'fgad $f @H;r)omOBG ﬂgdl{);tﬁ3 l_;gl’enyh lflgndléﬁ‘zl) one,7 ﬁgutgl @%2( 1H,

6 92- 6. Bzdrenwthyﬁplperabme(lmarquylm igytpad o8, 4382 bziﬂoxmhyl)morpholmz bemg05Hz)
3.42 10%%'14: ﬁ r 493 aill& bgéxlgzﬁu’nﬁ:lad%g s?hc;%ef g’&'ummchrojmaﬁggrgigﬂ (EthAc7he;tgnl_e%)—'

1.44-1
25 1:4) to obtaln the title compound.

'H NMR (CDCls, 300MHz) & 7.18-7.16 (3H, m), 7.02-6.94 (2H, m), 6.80 (1H, dd,
J=8.1Hz, 2.5Hz), 4.13 (1H, t, J = 5.6Hz), 3.46 (2H, t, J = 5.0Hz), 2.83 (4H, t, J = 5.6Hz),
1.47 (9H, s)

30 Step 2. tert-Butyl 4-(2-(3-(3,5-difluorophenyl)-1-ox0-2-(pyridin-3-yl)-1H-inden-6-
yloxy)ethyl)piperazine-1-carboxylate
The procedure of Step 7 of Example 1 was repeated except for using #-Butyl 4-(2-
(2-bromo-3-(3,5-difluorophenyl)-1-oxo-1H-inden-6-yloxy)ethyl)piperazine-1-carboxylate
obtained in Stép 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-
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Exanmpl e 79. Synthesis of

3-(3,5-di fluorophenyl)-2-(pyridin-3-yl)-6-((tetrahydrofuran2-yfl nethoxy)-1H
-i nden- 1-woeoilizBheaspr ocedure of Step 6 of Exanple 1 waspcepaai@dbosossept for
using 3-(3,5- difluoropheny)-6-hydroxy-2-(pyridin-3-yl)-1Hinden-I|-one
obtained in Step 1 of Exanple 64 as a starting material instead of

2- br ono- 6- hydr oxy- 3- phenyl- 1H i nden- 1- one,

(tetrah @ﬁurfam&nyﬂ ot B Obdirgy OmfhfiddN By eaficef gel col hromatograph
4-(2- hyﬁmoxyet hyl ) Ph()' i ne, ulggl 2 eq u?val gnt %e ofcoglg%nB %n(c)im%)log\r P %el ng

stirred fi%ﬁtonf/;heﬁaneérrd Bbiorfd’t%mﬁhﬁf‘il ogypoynébSS%)PLc 20 (20% H20/ CH3CN and

30% H20/ CH3 I e t (o) d (7 FA NWR
(CDC13, 300%Ngfﬂg.(g%k?ﬁgd@%g—?bﬁ%ﬁggﬁ;‘dﬁi%{ﬁsjﬂ é‘gﬂf)’( ﬁlé—ll (l(lj_l ZJ— 1. 5Hz),
7.67-7. GOHAH]. 65r)(1H7td29-=72.QHz( 2PHz)y)7,277(10R d( 1H,4.tHz)) 7228 1HHd) J =6.9Hz)6. 87
4H, : 4. Q2 by -3 .16-2.05
(1 omy 7 G5 8 €3 8 5, Bo-spaidi mipengipn,] s - Mia a7 A afteds o
6- (2- nDrZFBnodszqelt#lﬁ)é}‘I)z),%iQ(@{,lﬂ,QI@pl@my,Jl)A’/’Z(*)myyi di n-3-yl)- 1Hinden-1-one
Step 1. (E)-3-(2-Fluorophenyl)-1-(3-hydroxyphenyl) prop-2-en-1-one 30The
procedure of Step 1 of Exanple 1 was repeated except for using 2-

f | uor obgngal @Igydg _ d being
stirred for Iﬂ Yﬁﬁ) e%sszﬁ-} phgﬂtlf:l%rgflggd%’o&ﬁ ?ﬁgm%hy%'ﬂ%ﬂ&ﬂ ll?QOOM-IZ,
CDC13) syl)ptl%yx z@yﬁdmji-yi)slm«}en-r-oaghyde@hm_ride st 7.56- 7. 60 (2H m,
7.3957.39 (2H, m, 7.18 (1H, d, J= 8.7Hz), 7.09-7.14 (2H, m 74 Step 2.
3-(2-Fl uorophenyl) -2, 3-di hydro- 6- hydr oxyi nden- 1- one The procedure of
Step 2 @ﬁepEﬂanﬁJfBaromovV&@ $-clpfhatreghee x)-©2 - Be(mettgilsuifoq H) piperazin-1-yl)ethoxy]-

fl uor opq?_@%#%l i hydr oxyphenyl ) prop-2-en-1-one obtained in Step 1 as a
starting i nst ead of

(E)-1-(3- hydrmzemdmayﬂe) oBSﬂabQirkyﬂ Px£pl2 - eRaslrepbted bﬂepgf&tusnfgezibf&ﬁo 36 h to
obtain t?g htle corTBé%ﬂ q{é) 300M—Iz CDC13) 8
7.27 (s /3-2mytlucophen YdrpXotgT-ingens h-one pptaingd Mtepﬁ @§ apPIq AP a3 |

6. 9456. ) i n 71 (dd,
oo 1‘9*55H§ﬁrt(ﬂ'§l %H}erﬁ;ﬂ ?gst%?de b1 . 2-8roffo-699 droky-3lShenk 1 17 §é7¥1 -ohk) » 22471 (

1- (2-Fl &ms@mheﬁvml)mesa@nﬂyﬂmha@obmstqqdr o e (2-Bydrox yatlestanerpholine, biireg
rocedur te d 2-
1I‘O | uor ophgn‘%{lg §24 , @-%fiﬁ%me% oééﬂ;éan%ﬁg Elg‘n((:ahero ? tBk;ragﬁ& ﬁlé(?g/éggas— a
starting: MthhmlthétiﬁeeamipmindZQS‘le hydr o- 6- hydr oxy- 3- phenyl i nden l-one to
obtain the tigtl 0 3 s,
1H), 7.17-7. 5 W @3)8 3@21:&)0@]’?%711311@3&%%%?%% ?)&Odﬁﬁ ?ﬁ (
19. 261z, J& 8.tAz, 24Hz), 3.13920d €. 95.5H2), 38 (481, 61z 4 BHY), 22883@2H %,J 319)4Hz),

2.79 (3H, s) 2.71 (4H, t, J = 4.9Hz)

Step 2. 3-(3,5-Difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(pyridin-
3-yl)-1H-inden-1-one

25 The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-6-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-1 H-inden-1-one
obtained in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-
phenyl-1H-inden-1-one, and being purified by silica gel column chromatography
(acetone/hexanes = 1:1) to obtain the title compound (79%).

30 'H NMR (CDCl;, 300MHz) & 8.50 (1H, d, J =4.6Hz), 8.4 (1H, s), 7.65 (1H, dd, J
=1.5Hz, 7.8Hz), 7.29-7.23 (2H, m), 7.03 (1H, d, J = 8.0Hz), 6.89-6.87 (4H, m), 4.16 (2H, t,
J=15.4Hz), 3.29 (4H, t, J = 4.8Hz), 2.89 (2H, t, /= 5.4Hz ), 2.79 (3H, s), 2.72 (4H, t, J =
4.8Hz)
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Step 4. 2-Brono-3-(2-fluorophenyl)-1-oxo-1Hinden-6-yl acetate 20The
procedure of Step 4 of Exanple 1 was repeated except for using 1-(2-

f 1 uor ophewpkpt12)389sdi hydr o- 3- oxo- 1H i nden-5-y1 acet at e olpraikrdod/mecdssep 3 as
a starting material instead of 2,3-dihydro-I|-oxo-3-phenyl-1Hinden-6-yl
acetate and being heated to reflux for 2 h to obtain the title conpound
(919% . 11-1 NWMR (300MHz, CDC13) 8 7.47-7.56 (m

2H), 7. 2§t‘e}z_‘z3343 D?ﬁ&oro%h&@lgl(fé &gnﬁﬁﬁsﬁ%yl)ﬁxp%t&m-i'gii)ethﬁx%ﬁz A ainl =

7. 8Hz,
2- Br ono- S-YOELH-II dphmﬂyyxyrocﬁﬂmyﬁrsaky 1H i nden- 1- one The procedure of

St 5 of Ex t, f

f 3gr opﬁenyliii]ﬁé gr&eﬁ%l (llilfggﬁ fe%)&aé‘?é? elor u:f:en%éedi ﬁX@ngrgoW(“%{gga? GeJrting
mgt eri aIt ?‘1|flnt61to£plhd1yﬂ§p6ﬁ(2 24-1():&16@@&&&@12(30}@@@1@1y1)bkhdxl9§ief(p§ndﬁﬂ; ﬁﬂgﬂgﬁ-?ﬂt (7) 54

obt ai n itle

O i herk 4 one oB AR 1D, 31ep 3 108 slafingyppteny) BYCTARL 6-2-mArgiglinogthati 3 11y

6. 72 ( ddphedyl-Z«(SHdin3- H-ﬂah‘an-ﬁoﬁé'tcﬁ ve the title compound i titati 1d.
6- ( 2- Mor pho i noet hoxy)ﬁmbr ono- 3-(2-f %luor ophenylp illr—ll- |mn eaﬁllalg%gle 75

The procedure of Step 6 of Exanple 1 was repeated except for using

2- br ono- f lcqor. 6 r i I St 5 as
a start |]§92(lﬁ lteer6 Pal%ﬁ%ﬁ% o? @’gb‘?gxor’l‘%‘hﬁﬂgﬁ @ﬂgﬁ%&;ﬂ%@%ﬂ % one
and bei npysidin-8ed)-1Hrindei-1tanediyidnochlotide saltl e corrpound (6299 . 5NWVR (300MHz,

CDCJ,I%) 8 7.64-7.67 (m 1H), 7.45-7.56 (m 2H), 7.24-7.30 (m 1H), 7.17 (d,
J= 21Hz, 1H), 6.84 (dd, J= 8.1Hz, 2.1Hz, 1H), 6.75 (dd, J= 8.1Hz, 2.4Hz,

1H), 4. ls?ce}ﬁ 1.6 (ZHIDmeetHﬁaxﬁmo)p}bboxya.z?&oﬁfoa 23*5@&&5&&};1)4@ inde@R -ohe
6- (2- Mor phol i oetho%zr % fltégrophenyl - 2- (pyridin- B)gyl - 1H-i nden-| - one
10 The procedtf%PoFe e pf t Expnalell Was r?@ﬁ@ﬁteé&eﬂé eeping éroremprg 6- ( 2-

nor phol i@ @e&hg&b;ph&im @ﬂ@dl%)(?rzl H- ldd@ﬁq p(hm%néfb;tlmw ih 805! 60BRarPE AeNEdal N

Step6asast ing material instead
6- ( 2- NorHHENE nodwtesia)) ) - MsigpdpoB- p}rbﬁyllﬂ-éﬂ}'dmrﬁ phenyk 1 Hriddére i wge,st i3k r ed

f 5
O IR PRy R AR hyt ), SOREPHYS o i mqrmhpline, o sinpd fpr 4y
7 67 15inda@ir(gpurifidd, by7siliga geldohimm chitdmatapr@ghy7(ChQREWA¢ =71: LitoTob2hn (M
JAH), 6.83 (dd, J== 8.1Hz, 2.4Hz, 1H), 4.16 (t, 2H),
3 75 ( mtﬁiwé "%m%‘?’%it%G '2.59 (m 4H): M (me, M): 430.48.
'H NMR (CDCl3, 300MHz) 8 7.19-7.16 (3H, m), 7.00-6.94 (2H, m), 6.79 (1H, dd,
J=8.1Hz, 2.5Hz), 4.05 (2H, t, J = 6.4Hz), 2.44 (2H, t, J = 7.2Hz), 2.25 (6H, s), 1.98-1.96
20 (2H,m)

Step 2. 3-(3,5-Difluorophenyl)-6-(3-(dimethylamino)propoxy)-2-(pyridin-3-yl)-1H-inden-
1-one
The procedure of Step 7 of Example 1 was repeated except for using 6-(3-
25  (dimethylamino)propoxy)-2-bromo-3-(3,5-difluorophenyl)-1H-inden-1-one obtained in
Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-
inden-1-one, and being purified by silica gel column chromatography (CH,Cl,/MeOH =
9:1) to obtain the title compound (52%).
'H NMR (CDCls;, 300MHz) & 8.49 (1H, dd, J = 4.8Hz, 1.6Hz), 8.40 (1H, d, J
30 =1.8Hz), 7.65 (1H, td, J = 1.8Hz, 8.0Hz), 7.29-7.25 (1H, m), 7.22 (1H, d, J = 2.3Hz), 7.01
(1H, d, J = 8.1Hz), 6.92-6.82 (4H, m), 4.08 (2H, t, /= 6.4Hz), 2.48 (2H, t, /= 7.2Hz), 2.27
(6H, s), 2.05-1.96 (2H, m)
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20 Exanple 81. Synthesis of

6- ( 2- nor phol i noet hoxy) - 3- (3-fl uorophenyl)-2-(pyridin-3-yl)- 1H i nden-1-one
Step 1. (Wp-28ti(i3edssuor ophenyl) - 1- ( 3- hydr oxyphenyl ) pr op- PcencrRo®@nmec08s

The procedure of Step 1 of Exanple 1 was repeated except for using 3,5- 25
di fl uorobenzal dehyde as a starting material instead of benzal dehyde and
being stirred for 4 h to obtain the title conpound (91% .

300MHz, 1 7.53
Ed o 185% 3)(%% ﬁlﬁtﬁ)rél;glen}h%ﬁ %Eﬁd%ylﬂno 195%)8()(12 (pllglﬁ}nzfi grﬁz]d’-}@dfg

2H) 305tleplezlyd@chtosldersalnor opheny1) -2, 3 -di hydro- 6- hydr oxyi nden-1| - one

The procedur f vas, re eate xce usi

(E) - p 3-(3- flfléjr(})lrg F?Egd%i% ?%@3( #%(‘% eny 1(3686% engpé fté’ T SBt&i ﬂg‘qﬂsi n Step
1l as a slifhlotopilgnyda{%k(alhmethyﬁaﬁﬁmb)p(bpoxy) 2-(pyridin-3-yl)-1H-inden-1-one obtained

o ot alhSRE 1 BINB ok B (s Of - morphalqie ypSomms - 600wy S 746

(s, 1H), y%ﬁﬂ?nd%n&ooﬁéﬁb gtd the?ﬁl@%m?lpél@ld(lmqu%'iﬁtatl@ wdid( dd, J= 8 4z, 2.4Hz,
1H) o0(m 1M, 6. 776 s1(m 1K), 450(q. 1M, 3 27(dd, I=19. St
7.8Hz, 1H), 2.71(dd, J= 19.5Hz, 3.3Hz, lH) 5Step 3.

1-(3-F H.?,}p@ 1) - )

pr ocedu?dg&o S{ng Sz"?"t? %?ng? g%a\i\ﬁg@r%ﬁé @ zlf%%tgtggftza(bgrslfihn 3§'l)(§§

f | uor opinatepid-ofe Bydrdehdmidessalty dr oxyi nden I -one obtained in Step 2 as a
stagfing material instead of 2,3-dihydro-6-hydroxy-3-phenylinden-1-one to
obtain the title conpound (92% . 1H NMR (300MHz, CDCl13) 8 7.53(s, 1H),

7. 40- 7. 86pin 3-13H ,Dlﬂuaﬁ)pﬁergﬂx 6rhydidky-21@6ridih=-ByHaHvindbh)l-orfe 81-6.85(m 1H),

4.55(q, 1H), . 3.27(d 5 2.70(dd, J= 19.5Hz, 4,2Hz,
1H), 2.32(s, ﬂ}’f%iegbrezxof Ste Foql?éﬁ’@wpieh%rrami’é?ﬂmcemt B asing 3-hepmr g y1
acet at egﬂf‘-&fﬂfo@ ?@ﬁy(ﬂ)ﬁplﬁ 1H<ﬂenEK@H@|03ta§-ne\ﬁa§1 Séﬂeﬁ'fo?%x%ﬁﬁ)?éj% faQra Using
1-(3- 15 f] uorophenyl) oxo0- 1H i nden-5-y1 acetate obtai ned in

Step 3 #artmgs materialginstaag o) 2 }ém%ﬁdnyélfoxy- 3-phenyl-1H-inden-1-one and being

2,08 A 05 B e 0403 36 R 411

CDC13) aorﬁpomdvé%om 2H), 7.32-7.42(m 2H), 7.20-7.25(m 1H), 7. 14(d J =

8. 1Hz, \ O 32S 0
2 Bromo-3 (31 RIPMRCh R, § 4f g5y O AR 72 3R 4T o
of St ep8a7@iHEKaNpll 7HE)WAS2 (dReat.ed ] OMeePOHERT. 3951(7j D9 (2Hbapmr®B7.03(2H,
fl uorophen 0x cetate obtained in Step 4 as a starting
mat er i aVS %é% Qéé (3?1 ’25:3(# ggrgﬁi’ é %%ﬁ%@ylﬁ H i nden-6-yl acetate to obtain
theggitle corrpound (96% . 251H NWR (300MHz, CDC13) 8 7.48-7.57(m 2H),
7.33(d, 1H), 14-7.20(m 1H),
Step 2. 3- (3 5- Dlﬂuorophenyl) 6-phenethoxy-2- (pyridin-3-yl)-1H-inden-1-one
To a solution of 3-(3,5-difluorophenyl)-6-hydroxy-2-(pyridin-3-yl)-1H-inden-1-
one(0.15mol, 50mg) obtained in Step 1 in CH3CN was added K,COs(1.5eq). 1-(2-
bromoethyl)benzene(1.5eq) was added dropwise and the resulting mixture was heated to
25 reflux for 3 d. The reaction was cooled to room temperature and diluted with EtOAc. The
organic layer was washed with H,O, dried over MgSQO,, and concentrated in vacuo to
obtain the title compound (30%).
'H NMR (CDCl;, 300MHz) & 8.50 (1H, d, J = 3.7Hz), 8.39 (1H, s), 7.65 (1H, td, J
= 1.8Hz, 8.0Hz), 7.34-7.20 (8H, m), 7.00 (1H, d, J = 8.1Hz), 6.88-6.81 (3H, m), 4.23 (2H,

30 t,J=7.0Hz),3.12 (2H, t, J= 7.0Hz)

Step 3. 3-(3,5-Difluorophenyl)-6-phenethoxy-2-(pyridin-3-yl)-1 H-inden-1-one
hydrochloride salt
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7.11(d, 1H), 6.96(d, J = 8.1Hz, 1H), 6.75(dd, J = 8.1Hz, 2.4Hz, 1H) Step 6.
6- (2- Mor phol i noet hoxy) - 2- br onp- 3- ( 3- f | uor opheny1l) - 1H i nden- 1- one The

pr ocedur ewof20f8tBms6 of Exanple 1 was repeated except foPCUER2Y09/006085
2-brono-3-(3- 30 fluorophenyl)-6-hydroxy-1Hinden-1 -one obtained in Step
5 as a starting material instead of 2-brono-6-hydroxy-3-phenyl-1Hinden-1
-one and being stirred for 3 h to obtain the title conpound (71%

114 NWR (300 GoLds 5 % 37(m
1H), 7.18(d, M\%E Ekﬁ)%, gtgﬁégz péel?) Wazfé%a&’g %%td Jus"gg %@’ "2 At
1H), 4. 18 uoronhmyl)sﬁ-mf(nﬁhoaw (pzmaa( 3-yl)2HH- ;ndznammq otanel Sine Step. 2 as a

The. pr ockups HaRP I of &0 i BRSOy E BRYBI &zas%]-#—aﬁgeﬁ%”éﬂ 2
nmor phol ioneed meheﬁtlé)cmmxﬁxd(ﬂqﬁhruﬂﬁtﬁ&heﬂul) 1Hinden-1 -one obtained in

Step56 as a starting material instead of
6- (2~ nor phol i noet hoxy) - 2- br ono- 3- pheny1- 1H-i nden- 1-one and being stirred

for 15 t : 13) 8
8o 2 o ddrmgh:ﬁlﬂe gaz swthm@of 31(3 s &ﬂﬁ%&@nﬁ%—r& (g%ﬂhin! 2J§} %M@y 3@33? 411( 4

1H), 7. zﬂsybhlibmenzlwnelry«b@x loxs(ema t2H), 7.03(d, J = 8. le 1H), 6.84(dd,
J= 8.1Hz, 2.4Hz, 1H), 4.16(t, 2H), 3.74(m 4H), 2. 82(t 2H) 2.59(m 4H)
VB(m e, I\/Hr): 430.48 15 Exanpl e 82. Synthesis of

6- ( 2- norSseml i Get-Poftygrophen])46- (R - (d ywidre plybethbX y)22-(mpyidin3 nd 81 H-inden-1-one

d
(B 4o DFoBPeshER ot St 6o Fapmelcngt TFalse srpu g sime 20,5 The

pr ocedurdéfhadroieapl)-b-lofdréxp b gridin\iasl )1 ep@dée d-onx ©BRinedah St N Bxaple0
di f| uor ohQenzal deh}/de as a starﬂé nq% ! teri aI i.nstead of benzal dehyde and
e

bei ng stOlr fed PG matgialipste e E?B’Hﬁﬁ‘dnﬁpl(‘%ialff'mden I-one, 2-

%1?3162\%R (%ﬁ?}ﬁﬁﬂjz l)e@%@af’)nsﬁaaa &%-gz-hy]dmx%eg%ﬁjﬂ;o gelﬁg s?m@@ (f59 7 A&HLﬂd 7.33-

fluor Oprb@mgmur@eg hYd$lh%lg%1 c@hnym chsophatepPHy- Clz/EtOXCTFfel b t@c@lumne;h@f St ep

2 of,sExqim gpeat ed except for using (E)-3-(2, 4-
d|f| uorop <ac§r3? )M\?Lds((gﬁydroxyphenyl ) prop-2-en- 1-one obtained in Step 1 as a

starting mat éHiNMR (€DEhd3@MHz) & 8.57 (1H, d, J = 4.6Hz), 8.5 (1H, d, J = 4.4Hz), 8.39

(B)-1-( y n i\n far 16 h
(55 GO LBy, AT 823 T e, 00 R sl g, 1
1H), 7. 3u372H6¢( 0= abmz)aﬁe(zﬁ QU#=6.6H4), 6.79-6.89(m 2H), 4.77(q, 1H),
3.27(dd, J = 19.5Hz, 6.6Hz, 1H), 2.71(dd, J = 19.5Hz, 3.6Hz, 1H) Step 3.
1- (2, 4-Di fl uor ophenyl) -2, 3-di hydr o- 3- oxo- 1H-i nden-5-y1 acetate 78

20  Step 2. 3-(3,5-Difluorophenyl)-6-(2-(pyridin-2-yl)ethoxy)-2-(pyridin-3-yl)-1 H-inden-1-one

hydrochloride salt

The procedure of Step 8 of Example 1 was repeated except for using 3-(3,5-
difluorophenyl)-6-(2-(pyridin-2-yl)ethoxy)-2-(pyridin-3-yl)-1H-inden-1-one obtained in
Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-

25  1H-inden-1-one to give the title compound in quantitative yield.

Example 63. Synthesis of 3-(3,5-difluorophenyl)-6-(2-(piperidin-1-yl)ethoxy)-2-
(pyridin-3-yl)-1H-inden-1-one hydrochloride salt

30 Step 1. 3-(3,5-Difluorophenyl)-6-(2-(piperidin-1-yl)ethoxy)-2-(pyridin-3-yl)-1H-inden-1-
one
The procedure of Step 6 of Example 1 was repeated except for using 3-(3,5-
difluorophenyl)-6-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 1 of Example
61 as a starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 2-
64



The procedure of Step 3 of Exanple 1 was repeated except for using 342, 4-
di fl uor ophenyl) - 2, 3-di hydr o- 6- hydr oxyi nden-| -one obtained in Step 2 as a
starti ng waterivmbossnst ead of 2, 3-di hydr o- 6- hydr oxy- 3- pheoy/KRederno6@s- one t o
obtain the title conpound (90% . 5I1i NWVR (300MHz, CDC13) 8 7.51(s, 1H),
7.12-7.32(m 2H), 6.91-6.97(m 2H), 6.80-6.83(m 1H), 4.56(qg, 1H), 3.29(dd,
J = 19.2Hz, 8.1Hz, 1H), 2.70(dd, J = 19.2Hz, 3.9Hz, 1H), 2.32(s, 3H) Step

o TR L Aban SR A i Sl B b Sl
di f | uor aphenpdified By dilidy gebecual Qhﬂddudt?ﬁﬁhf(@’ﬂz(ﬁgﬁt@}x@ =OpUptdBktainthSt €p 3
I hydr

as a starting matgri al instead of 2,3- 0- 1- oxo- 3- phenyl- 1Hi nden- 6-y1
acet at e HHFOBHNNGI kEGPkd to reflux for 2 h to obtain the title compound

(919% . 1 k5| 300 -7.BI(m
2r), 7.27-7. 31( %M%CP%]%9389%4%23@-5%%@%? o QHg ot} o g ol ST
St ep55. L7l r®SI1H2 tdi JoF £10bkes 35Henhy1I8-B2RdHom), 1.22 i(Hdeth-/1= @ridlz), 7.01 The

pr ocedur tep fe &= I ted ing_2- no- 3-
(20 4 i 1o opneny ab B8 BR hinbaed PRER 3T 88980 24 M & 500
starti n@.5t4dt,ital = 3AiHYD 1 6t 1 6D (ZH MR 71-1-23x@H3 npheny 1- 1H-i nden- 6-y1
acetate to obtain the title conpound (90% . 11-1 NWR (300MHz,
CDCl13) 8 7.44-7.56(m 2H), 7.27-7.33(m 1H), 6.97-7.05(m 2H), 6.71-6.89(m
1H) 25StRep 6. 3-(3,5-Difluorophenyl)-6-(2-(piperidin-1-yl)ethoxy)-2-(pyridin-3-yl)-1H-inden-1-

6- (2- Mor pﬁpol [ noét hoxy) - 2-pbr oyrr)D- :g épzp4 di f |}IIJ%)I’ opﬁ’()any(f -1H- %&en- l-dgl}\é

The 18r o@®gliydroshlogdegals of Exanple 1 was repeated except for using

2- brono- 3- ( Zp4h- g < - i ~Qnec (7 2 2. 1
ol ) obtai nel ProSARE HGEHS o FRMARR 1AL HIRERS oo Whe B3
2- br ono-détlenyrdphsayl) I-Pharigdridin! iyhdthoxy i 2(myraliadey héHrigdet-1 one hbtaned3 ith t o

obtain t it : 9 | hi N ( 30QNHz 13) 7..665 7,.69(m
Try o 7 5%} o el R (i of 80 bt PR Gyt o
2H) , 3. 13{-indedH}one2o gB(ct the At coBpduandrin qdadtit&ivepsield. 6- ( 2- Mor phol i no
ethoxy)-3 -(2,4-di fluorophenyl)-2-(pyridin-3-yl)-1Hinden-|-one 79
The 'Brocedure of St ep 7 of Exanple 1 was repeated except for using 642-
nor phol ipya@ie*64). -Symith &0 vB rére-bityli 4-(3.@3-EnSanmiorophenylfi€bxo - @ypiaakbai ned
in Step 6 as a _starting material instead of
6- ( 2- nophbifiinden-Aoslosy)prapybpinesazinedicarhoxylafden- 1- one and being stirred
for 15 mn to obtain the title conmpound (52% . 51H NMR (300MHz, CDC13) 6
8.46(dd, J= 4.5Hz, 1.5Hz, 1H), 8.40(m 111), 7.66-

Step 1. 3-(3,5-difluoropheny)-6-hydroxy-2-(pyridin-3-yl)-1 H-inden-1-one

20 To a microwave reaction vial, 2-bromo-3-(3,5-difluoropheny)-6-hydroxy-1H-
inden-1-one(302.7mg, 0.90mmol) obtained in Step 5 of Example 36, 3-pyridinylboronic
acid (165.5mg, 1.5eq), Pd(PPhs)s(62.4mg, 6mol%), Na,CO;3(286.Img, 3.0eq), and
dioxane/H,O (4:1, 5SmL) were sequentially added. The mixture was placed into a
microwave reactor and irradiated at 150°C for 20 min. The reaction mixture was cooled to

25 room temperature and diluted with EtOAc. The mixture was dried over MgSO, and filtered
through a Celite pad. The liquid was concentrated by rotary evaporation under reduced
pressure. The residue was dissolved with CH,Cl, and the insoluble solid was removed by
the filtration. The solution was concentrated in vacuo to provide the title compound
(230mg, 76%).

30 'H NMR (DMSO, 300MHz) § 8.41 (1H, d, J = 5.1Hz), 8.27 (1H, d, J = 2.4Hz),
7.53 (1H, d, J = 8.1Hz), 7.35-7.30 (2H, m), 7.10 (2H, d, J = 3.6Hz), 6.97-6.93 (2H, m),
6.78-6.73 (1H, m)
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7.69(m 111), 7.30-7.35(m 1H), 7.21-7.28(m 2H), 6.91-7.01(m 2H), 6.89(d,
J = 3.9Hz, 1H) 6.84(dd, J= 8.1Hz, 2.4Hz, 1H), 4.16(t, 2H), 3.74(m 411),
2.82(t, AMdpp1idb3Em 411); MS(me, M) : 448.47. 10 Exaophr288®/008)88t hesi s
of 6-(2-norpholinoet hoxy)-3-phenyl-2-(pyridin-2-yl)-1H nden-1-one

The procedure of Step 7 of Exanple 1 was repeated except for using 2-
pyridinyl boronic acid instead of 3-pyridinylboronic acid and being stirred

for 15 iy 0215@,13% tm3t3t395&@1ﬁ9fbﬁ B o-2.(pyridin-3-y1)-14-inten-b NVR
(300MHz, %Dc 3 61(t A ﬁ by 34)5 xog Prndi Y- E “jd%“§
6 83(dd, quxyipmpyliplpemm&lmflyoxwatql d lH J = 8. 1Hz), 7 14( rn 1H) 7 22(d,

1H J = 9
8. 54(dd, 111 HT? Izro g‘{é‘qgffs lﬁ’ &@E(Eg‘ﬁ%plewﬁ)‘b@ Eﬁ’fa’%@( ‘éﬁ“g g&#hem s
of 2-( behﬂmjrb;}ltehybéﬂe'drﬁyﬂklpﬁ}d(ﬁ&%mb} piaddenoediroobitiindd 1 11; Stg)}g 1 asla stz?Lrtmg

h 1 14 tep 7 0 e Was
Iroeggat ednaé%agpt mﬁ?? us?fﬁg 23br°§‘§'§'3§ OCE‘?EH%F@BH@%W‘%BHOWF% agg‘gy]i nét@ad of
3-pyri dI}mﬂd&%mpyl)p@eﬂadm%ﬂdciiﬁéﬂ%té Kl 0é)Andt@dd HY- -Hg&x@x?@ﬁﬁbrﬁoﬁﬂ@hﬂe‘ the
conmpound (65% 300MHz,

2.84(t, UYSHE, 2 gqt;xgﬂentslwﬁ PP]gp M tDIA@l :@)nd l@lrg_gw@@pd for 1%:}1 0 gbtagn 1hqz)1tle

7.09(m c;l,ﬁqmm?d %gé/(g 1H, 7.24(m 2H), 7.31(m 3H), 7.38(m 3H) 7.80(dd,
1E, J= ﬁ-iz 30M5(nfe, M+) : 467. Exanple 85. Synthesis of

2-( benzd[ 1, 3] Hl 1(@3(}113) 3@1Mﬁlzh§r8p‘iﬁoﬂlﬁndé,t~hﬁ>éy§ﬂ& g RhA), 1340 Gdénd, UV--one

ggﬁz@{i%gﬁi% g(g ¢ ofonl c @?%nstzéégﬁbrp ll?gldﬁ |§%&Qn?82£$u‘9£d bei ng

stirred 7f&i{z),1@9hq6r83t((3}blm)a4 0912, t, i/t @{z;pmpsmm t( 634’@ 95Hz) 2.54 (2H, t, JEH NWR

55, 90( o 31, 24 Bt h)sﬁ‘z) aef B alEl) b o 1o 9% avey

7.39(m 5H) ; MS(m e, : 455 Exanple 86. Synthesis of

2- (5-chl or ot hi ophen 2- y -6-(2- m)rphol i noet hoxy) - 3- &:henyl 1Hi nden- 1- one 10
The pro&&@mpde of 65; ¢ Synt ‘sExaﬂpr @,ndifluprephenzh-6e(& domethydpiperazip-1-

5 chb O 9n)Bropldhl PRNBUMURRE YN EraGith. mte%qfwm&.&mw“ nyl bor oni ¢ acid and

beingsured mn to obtain the trtle co (719
1H NVR (300MHz, CDClS) 6 2.59(t, 4H), 2.81(t, 2H) 3. 74(t, 4H) 4.12(t,

2115 T2 ok ey § TR o B et B s

difluoropheny)-6-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 1 of Example
64 as a starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, t-butyl

20  3-(4-methylpiperazin-1-yl)propan-1-ol (2.0eq) instead of 4-(2-hydroxyethyl)morpholine,
using 2 equivalents of PPh; and DIAD, being stirred for 34 h, and being purified by prep.
HPLC (20% HZO/CH3CN) to provide 3-(3,5-difluorophenyl)-6-(3-(4-methylpiperazin-1-
yl)propoxy)-2-(pyridin-3-yl)-1H-inden-1-one, which was treated with HCl/dioxane
following the same procedure in Step 8 of Example 1 (50% for 2 steps).

25 'H NMR (CDCl;, 300MHz) 6 8.52 (1H, s), 8.40 (1H, d, J = 5.7Hz), 7.98 (1H, d, J =
8.1Hz), 7.65-7.55 (1H, m), 7.25-7.20 (1H, m), 7.10-7.00 (2H, m), 6.91-6.85 (3H, m), 4.17
(2H, t, J=5.7THz), 3.52-3.38 (6H, m), 3.11 (2H, m), 2.93-2.85 (5H, m), 2.23 (2H, m)

Example 66. Synthesis of 3-(3,5-difluorophenyl)-6-(3-(piperazin-1-yl)propoxy)-2-
30 (pyridin-3-yl)-1H-inden-1-one hydrochloride salt

Step 1. 3-(3,5-Difluorophenyl)-6-(3-(piperazin-1-yl)propoxy)-2-(pyridin-3-yl)-1 H-inden-1-

one
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Exanpl e 87. Synthesis of

2-(1-nmethyl- 1H i ndol-5-y1l)-6-(2-norpholinoet hoxy)-3- 20

phenyl - 1HvOrdems3tssene The procedure of Step 7 of BXRUIRR2009100048S
repeat ed except for using 1-methyl-1H ndol-5-ylboronic acid instead of
3-pyridinyl boronic acid and being stirred for 10 mn to obtain the title
conmpound (67% . 251H NMR (300MHz, CDCl13) 6 2.58(t, 41-1), 2.81(t,

3 Loy 7oA o e sbydach 0s5) fezf%%ﬁﬁf(%f%% %d@@egopﬂz%qsn &4 o,
:2 ??ﬁ_ IB(XpEmdnuztpﬂ yl)88{—Erﬂpn-t6h3dex$)pﬂipyl)plperazme-1 caerboxlylz?l’-teH | r(]1(21067nSrr]1-g,0 0. 19mmol) The
pr ocedur ?%}fledsg’el%tel? 2 (fzf %‘H’E’E‘T éﬁ %gf) é d@g’c[eg L ¥R WgedsTﬂguoroacetlc

2- 1Hi ndodcid toosraD] 40,6 ak BadedaioplisdoPerd ﬂirﬂé’t@@r&ﬂélcbe%% HirfddoPehNge
stirred for 10 mn to obtalnthetltle conmpound (739 1 NVR (300MHz,

cDCld) gnixtug(vas gugnched gwith Hof)and swashed | withy) CHAC114 e agpsous5laae139(as 1H),
d, J=
o T5LSh SSintn @) v S NI b xRk L Tl

7. 8Hz), werg@mqenga{)ed Igv8™p 49 plIH}de-tNH)lﬂe MBthpdund (RBing; 93450 10 Exanpl e 89.
Synt hesi s of 6-(2-norpholinoethoxy)-2-(6-(norpholin-4-yl)pyridin-3-yl)-
3- phenyl- 1H i nden- 1- one The procedure of Step 7 of Exanple 1 was

r epeat edtex2.ep(3,5-Diflusiopheryne( P hapéragia-1pyl)propony) Rompeniie-Rel)d H-nEeead of
3- py1r|d|n %lbg | daC|d and being stirred for 10 mn to 15 obtain the title
compQund “% 7‘6)§1°“ € sal 1H NMR (300MHz, CDCl13) 2.59(t, 411),

2.78(t, 2 4(d,
™ S t EDHZ )ﬁ}egﬁ?ge%ugﬂ)of S'ieﬁ A bf 634('5911{)163 1844 reéﬂz'éi)ed ékcéjﬁ( for u?sl'&ﬁ_iz 383 57( T8(d.

1H, J= zilféwyp enyldzﬁc@) vaazwlzbémﬁ?pom) 2- am@psﬁ Yli-l-llﬁ-lnﬂ@( -ifcme MY 7mg497 20

Exanpl f

6 (3 o SHrystdl) OBEHAG RStep 1 as p starting material insgead of 6;(2-mampholjngethoxy)-3-

The pr oqnédlubrlt?- @rynStne@ryV) P-ideanipbmre to gmmthe@;ﬂeabm@omcb(@phng ®8%)si ng 2- 1H23
lylb fegdr ron a stirre

80 i L OHNP D10t PR s it D AT T 25 e MBI V)

8 2. 58(18,4HA1].64 211824d J 28BHz35.6HE), 7.0114.99 (24H J;ﬂi 6, 942$-I)77 (zﬁ{ Qﬁx, 2 000H, t,

E/sZrln{(Z JZW:;%GHZ 4%535 7 a%%% ézc}g(t s]gﬂ?éﬁ 12 &07 (2 ), 1) (31(-Ism) 1R -RH)

6- ( 2- nor phol i noet hoxy) - 2- (benzof ur an- 2-y1) - 3- phenyl1- 1H nden- 1- one
Example 67. Synthesis of 6-(3-(4-acetylpiperazin-1-yl)propoxy)-3-(3,5-
20  difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one hydrochloride salt

Step 1. 6-(3-(4-Acetylpiperazin-1-yl)propoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1 H-
inden-1-one
To a 10mL round-bottomed flask, 6-(3-(piperazin-1-yl)propoxy)-3-(3,5-
25  difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one (40mg, 0.09mmol) obtained in Step 1 of
Example 66 and CH,Cl, (2mL, 0.05M) were charged. Pyridine (0.01mL, 1.2eq) was added
and then the mixture was cooled to 0°C and treated with acetic anhydride (0.01mL, 1.2eq).
After being stirred for 15 h, the mixture was diluted with CH,Cl, and washed with H,O
and brine. The organic layer was dried over MgSO, and concentrated in vacuo. The residue
30  was purified by being purified by silica gel column chromatography (CH,Cl,/MeOH = 9:1)
and being purified by prep. HPLC (20% H,0/CH;CN) to provide the title compound (25.9
mg, 59%).
'H NMR (CDCls, 300MHz) & 8.51 (1H, dd, J = 5.0Hz, 1.35Hz), 8.40 (1H, s), 7.66
(1H, d, J = 8.4Hz), 7.29-7.25 (1H, m), 7.22 (1H, s), 7.02 (1H, dd, J = 8.1Hz, 0.9Hz), 6.91-
67



The procedure of Step 7 of Exanple 1 was repeated except for using 2-
benzof uranyl boronic acid i nstead of 3-pyridinyl boronic acid and bei ng
stirred fwo280/0300s50 obtain the title conpound (72% . PCT/KR2009¥6086300VHz,
CDC13) 7.56-7.58(m 3H), 7.50-7.52(m 3H), 7.44(brs, 1H), 57.17-7.20(m
4H), 7.00(dd, J ='8.1Hz, 1.5Hz, 1H), 6.80(d, J = 8.1Hz, 1H), 4.16(t, 2H),
3.75(m 4H), 2.82(t, 2H), 2.59(m 4H); M5(me, M 451. 51. Exanpl e 92.

):
Synt hesi -3, i of 0 ) 2z (A }-o8li i r pho) in-45 10
Sy et hoa? g‘f}f’q’{‘u?r?gﬁdij@g?y{) BN Bl %f?rz ISR gal‘{'l’%)e%Sé
2- Br ono-(BH; ,7 5 B2Hiz), 243282 €40, 1), @4D-(BH, 1), dio0x2Hhi, orp6.HR) | n- 4-y1) et hoxy]
- 1H nden-1-one The procedure of Step 6 of Exanple 1 was repeated except for
usi ng 2-brono-3- 15 (3, 5-difluorophenyl)-6-hydroxy-1Hinden-1 -one obtai ned

in Step Siepb. &EX3uAeBpiperaginst-ghpropeky)Bt @' 3-aifluofspheadl)-of (pyridin-3-yl)-1H-
2- br ono-.6- hydr ox é:‘» ptlg}enﬁl- 1H i nden- 1-one, 2-(1, 1-

di ox&t hilBdSr 'I‘?Bﬂylﬁ-r@g gefRsAlbl i nstead of 4- (2- hydroxyet hyl ) mor phol i ne,
being stirre i ol o4 . . (A4
11-1 NVR (@%fﬁ%ogﬁﬂg% ORES o, @??BF%HF ‘%rgmgy%gd A (grusing -GGy (1
dd, 20J asetylpiperazin-loyhpropexy)3-@3Hdifluprophenyd)-BHpyridis-31y)-( 8Hndetd ] -ode = 7. 5Hz,

20Hz) , 4 =.4.. . St 2 : Sy
3-( 3? 5- %@ﬁér g'i())kll}el?&oh %bjﬁlﬁﬁ) T dsl%@)fxolt h‘rilsorfil)rsptﬁﬂllgﬁg nmﬁeyﬁgt’ﬁ%ﬁ(‘ﬁ (ﬁf (6('1(&' nol i n-
3- y1) - Ihbripholénmethoan 3 e -1 (myeidihyd-gl)of H-Gidep- [Zond tdExpepthe titlevasnpoapéat ed

except f % usi ng, 2- br ono- 3-

(3, 52di f(?ug%%gr{él) -642- (1, 1- di oxot hi onor phol i n- 4- yDet hoxy] - 1H i nden-1 - one
obt ai ned i n SHEEMR €SDEl;s8GONIHRPS BBL @TH A, Ji-nF8ERY 82 (1H, 5), 7.66 (1H, d, J = _
6- (2- nmor phol i nget hox ]1) 2- brono- 3- phenyl1- 1H nden-1 -one 3-gw nol i nYl bor oni c
acid i ns@é‘é@’ 61‘31‘]’-%)331{1&’?‘&%75&6% é)aﬂé%d(léhdla Hei BdHaura $3-683K¢Hsm)i 435 gel

col um 0 (pe Sty k oLRPt A i bl
conpoungi‘gg‘é*c% ey £ D P B VG 2 P 2 . o 5
(1H, s) br9, D80 (2HG bre), 237 QHOHZ ) .64 12185bré)lH, d, J= 9.0Hz), 7.75-7.69(m 1H),
7. 535(1H, t, J= 7.5Hz), 7.24 (1H, d, J= 3.0Hz). 7.08 (1H, d, J= 9.0Hz),
7.00°6.80 (4H, m), 4.17 (2H, t, J = 4.5Hz), 3.19 (4H, d, J 6.0Hz), 3.11
(4H, d, Ekanfplold8) Synthedis(dfts-(3,5-diffudkophtnyl)B8-(3-Sl-@ethylshlfop$l)piperazin-1-

VD) - Lh PRRERETOS SRy G crlb] Hg e onp B oBPUteHtY Bty SLep & of Example 1
was repeated except for using 3-(3, 5-
Step 1. 3-(3,5-Difluorophenyl)-6-(3-(4-(methylsulfonyl)piperazin-1-yl)propoxy)-2-
20  (pyridin-3-yl)-1H-inden-1-one
To a 10mL round-bottomed flask, 6-(3-(piperazin-1-yl)propoxy)-3-(3,5-
difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one (30mg, 1.2eq) obtained in Step 1 of
Example 66 and CH,Cl, (1mL, 0.05M) were charged. Triethylamine (0.02mL, 1.5eq) was
added and then the mixture was cooled to 0°C and treated with a solution of
25  methylsulfonyl chloride (6.2mg, 0.05mmol) in CH,Cl, (ImL) over 5 min. After being
stirred for 3 h, the mixture was diluted with CH,Cl,. and washed with H,O and brine. The
organic layer was dried over MgSO, and concentrated in vacuo. The residue was purified
by silica gel column chromatography (CH,Cl,/MeOH = 9:1) and being purified by prep.
HPLC (20% H,O/CH3CN) to provide the title compound (19.8mg, 68%).
30 'H NMR (CDCls, 300MHz) § 8.50 (1H, dd, J = 4.6Hz, 1.7Hz), 8.40 (1H, d, J =
0.9Hz), 7.66-7.63 (1H, m), 7.29-7.25 (1H, m), 7.24 (1H, d, J = 2.4Hz), 7.02 (1H, d, J =
8.1Hz), 6.92-6.83 (4H, m), 4.09 (2H, t, J = 6.2Hz), 3.27 (4H, t, J = 4.5Hz), 2.80 (3H, s),
2.61-2.57 (6H, m), 2.04-1.95 (2H, m)
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5

di fl uorophenyl)-642-(1, 1-di oxot hi onor phol i n-4-ypet hoxy] - 2-(qui nolin-3-yl1)-1
H-i nden- Iwoena/mbisai ned in Step 2 as a starting materi alpcirkgteadoodss

6- (2- nor phol i noet hoxy) - 3- phenyl- 2-(pyridin-3-yl)-1Hinden-1 -one to give
the title conmpound in quantitative vyield. NVR (CDC13, 300MHz) 8
8.86-8.82 (m 2H), 8.70 (s, 1H), 8.03 (t, 2H, J= 9.0 Hz), 7.86 (t, 1H, J=

oS h e %02 S o A SR oo

3-(3, 5- p[pymdxmzemaﬁzym)ieﬂ-lecﬁ}emﬁmmwmsatn 3-y1)-642-(1,1-

3 (3 5 D TGRS BF Db (S REGHIRAR 1 Him e eeept for g 30 ¢
- dl oxot mlﬂﬁmaﬂivayl)tm(:s @Mﬂ&hﬂ@ﬁqﬁnﬂ)ﬁﬁe@ﬁﬁl—}l)p%@x 2 -2- (pyrm%wlg‘mdur e of

Step 7 of Exanple 1 was repeated except for using

fl uoﬁopHWﬂ'DB‘f obteined ipy SESPOIt £ %ﬁ‘éﬁ’f?ﬁdnﬂﬁfhalﬂwaﬂéﬁrﬁo%l}lommmww -3one
obt ai nedypk 1 (ﬁ;aglrllinpﬁ y@(ﬂgﬁﬁ@ens—alz-ggéto%§%ﬁgtﬁ'ﬂ@ %ﬂiﬁ?gﬁ{d @l qu'aﬂt?ttdﬁ%jylgfd

6- ( 2- nor pho hox r ono-
6- met hoxy- 3- pHrNMR\WIBGbQB\G)QMHz) é|8|5ﬁs(ﬂHad ub-’F 42Hz)y8. 421(YH,I st)p? Bhi765adHd, and

obt o’ Tk 212 Oty 00 am4) 2 AR Q9L & Sl by )

300MHz) 48188(2HL t( IH, 5.0Hz)] 3.8 GﬁIZ)brs)BQQ (GHHbrsHlcR.91 (3H,35)0027 (Q@HObs), 1.63 19
(1H,, d, %‘Iilz?) OHz), 6.99 (1H, d, J= 6.0Hz), 6.83-6.80 (m 4H), 6.71 (1H, d,
J 288 g ljrs)4 14 (2H, t, J= 6.0Hz), 3.93 (3H, s), 3.17-3.09 (8H, m, 3.01
(2H, t, J= 4.5Hz) Step 2. 3 (3 5-Di fluorophenyl)-2-(6-nmethoxyp yri din-3
-y1)-6-[2-(1,1 -di_ oxothi ono hoI i n4- ypet hox ] 1H i nden-1| - one

hydr ochExamle $9 Synteesis of t!df*@ é‘g(@-di woraphény)r119ae-2-@yeitied- except
for usi

30diflu oﬁZeny 6211?’%1)%1?%81 e{)‘?#'f"a} ﬁ’:'?’-"ff‘?ﬂa-“’mz- (1, 1- di oxot hi onor phol i n-4-y

| ) et hoxy] - 1H—|nden- 1 -one obtained in Step 1 as a starting materi al

(o°dfve e 1 ROBEALE NI, KRR D g el Sl Koy ali i

?ga NHé) d‘?l@r%ﬂngﬁgj)-b-hgdbo&y-ﬁl(ﬁﬂghw zll glqéiﬁldbﬂhl @hi:,obiamgd HRtep 9. &H‘Eg)a;n 1H d
9. 0fB)as 345%1@‘“6’2‘{1?@'{15 'glsteé‘boﬁﬂ%mmg'ég%/d(@ﬁ 3gh enyif 1“@8?11 %st-butzf 56

(3H t, 432 @(?‘éﬂlgl)ﬁtﬂéﬁd&—ﬁ@a&ﬂiylg@ 1. (Z@e«ﬁ)b bl Exagpl e 94.c.

Synt hesis o di f | uorophenyl)-642- é ~di oxot hi onor phol i n- 4-

yI ) et hokyqlmzy%hylémyr_phgzhm, rag-2 eqmealenjeipbRMseni dIAEs land beingsigyed for B - ( 3

Iyl g gm%?dytﬂlzhﬁé%o&ﬁoﬂnlﬂdg%%@w rpholin-4-ypethoxy] -2-p-to

en-1 -on eof Step 7 of Exanple 1 was
r epeat ed exc FtINNMR (Q@Chgm@th)'rﬁ -8350 (13{ 18- 8F 4.7Hz, 1.5Hz), 8.40 (1H, s), 7.65

Loty SERARAL-SA8se L s S OLRLST AN, By SomRehn o) soHh coeR ehiane

6- (2- rmhghollnm(ﬁtm»;yﬁ) 27br(me6Jp=h19mHz)1H78ndwsz @me 1.46-(0Hl ¥), bongpHe aci d
i nst ead Q}{T_ ﬁ@%” di nyl boronic acid, and 15 being purified by silica gel

col um &Hro é)raphy ( Et OAc/ hexanes = 1 1) to obtain the title conpound
(71%. 1H NWR (CDC13, 300MHz) 8 7.26 (1H, m, 7.18 (1H, d, J
= 3.0Hz), 7.11 s), 6.99 (1H, d, J = 6.0Hz), 6.91-6.80 (4H m, 4.13
(2H, t, Exampée 0 ) , Spathesis. 04 (3r{3,3djflucrophenyDrb-(2-(piperidin-diyhpthoxyB2- ( 3H,

s) (pyridin-3-yl)-1H-inden-1-one hydrochloride salt

Step 1. 3-(3,5-Difluorophenyl)-6-(2-(piperidin-4-yl)ethoxy)-2-(pyridin-3-yl)-1H-inden-1-
30 one
The procedure of Step 1 of Example 66 was repeated except for using tert-butyl 4-
(2-3-3 ,5-diﬂﬁorophenyl)-1 -0x0-2-(pyridin-3-yl)-1H-inden-6-yloxy)ethyl)piperidine-1-
carboxylate obtained in Example 69 as a starting material instead of fert-butyl 4-(3-(3-(3,5-
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20 Step 2. 3 -(3 ,5-D fluorophenyl)-642-(1, 1-di oxot hi onor pho

| i n-4-yDet hoxy] -2-p-to |yl-1H nden-|-one hydrochloride salt The procedure
of Step 8wofwbxsngsbe 1 was repeated except for using 34BCIAKR09/006085

fl uor ophenyl)-642-(1,1 -di oxot hi onor phol i n-4-yDet hoxy] -2-p-to

| y1- 1H-i nden-| -one 25o0btained in Step 1 as a starting material instead of
6- ( 2- nor phol i noet hoxy) - 3- phenyl-2- (pyridin-3-yl)-1Hinden-1l-one to gi ve

(1 br SSRGS bt o ipdin S P ppin Aot

brs), 3.8d-bBing5ti(redfHr 30 mirtoPtoidtithedtleIdnmipvangl e 95. Synt hesis of

(13 i oot ni BSMIRGE PR Db 8 8 30 H e T TOHE. aBb O ) B6T
St epl. 2-((8& &, yer QZHZWBBH%W)F?}IQ]E%IIT%T@??IQ'IH' gov@@ft?ﬂy&)ﬁ‘g%-%cg 8-

dloxothlonDr hol i n-4
0 o R on VAT o At ek b6 a1 < 2. BRI S 1 519
(3, 5-di f{ g ol @gy& lwg?ﬂ%(]dllwygl onor phol i n- 4-ypet hoxy] -1Hinden-1

-one obtained in Sté as a starting rraterlal i nstead of
6- (2- nor phol i noet hoxy) 2- brormS phenyl 1H i nden-1 - one,

-fl I b t i nyl d,
and bei g TRLa ONORBhEMESRS Kt Snrbe a2t f s 2
1:1) to cvethgdrochlogdé sdlt e corrpound (94% 1H NWVR ( CDC13,

32 800ty 2 The prokedibt of Stap &pf Fxgmpts 3wl rpsted e 59 i 45 5. 01
(2H t, dlffu(ﬁoﬂiéﬁill @(2%%{121‘[ ﬁéll)‘e{ﬂoﬂ Q(ﬁyrm?ﬂhoﬂ)’ @%ﬁ&é& 1dne (o?btamed in

, 5- d|f| uor ophenyl ) 642- ( oxot I onor phol i'n-4-ypet hoxy] - 1H 1 nden- 1- one
hydr ochlen d@s aatarting matemh@s;ﬂaé@ééc(ﬂen@phgawﬂ@xm 3 iphanyltZ=(pyridias3-yBpeat ed

except f wzl
-(3, E d| hdg?%g%)erﬁﬁ%‘%t?gﬁ?iéomgl oxo |°Ef8n€ St?ll)S% 4-ypet hoxy] -1H
15| nden | - oné HOWWIR (€ACHL 3 BMIZ)15 8.69 281 8. il&glhhad gr+ &l Hzn St BadHof, J =
nor N X n di i nden ive
5 Rprorghigh Past bR 32 AR AT (P Ay itk RO5% 40 g
6.94-6.86 (3H, m), 4.10 (2H, t, J = 5.4Hz), 3.55-3.45 (3H, m), 3.27 (brs, 1H), 2.90 (2H, q,

J = 11.8Hz), 2.00-1.96 (2H, m), 1.86-1.75 (5H, m).

Example 71. Synthesis of 3-(3,5-difluorophenyl)-6-(2-(1-methylpiperidin-4-yl)ethoxy)-
20  2-(pyridin-3-yl)-1H-inden-1-one hydrochloride salt

Step 1. 3-(3,5-Difluorophenyl)-6-(2-(piperidin-4-yl)ethoxy)-2-(pyridin-3-yl)-1H-inden-1-
one
To a 10mL round-bottomed flask, 3-(3,5-difluorophenyl)-6-(2-(piperidin-4-
25  ylethoxy)-2-(pyridin-3-yl)-1H-inden-1-one (40.0mg, 0.09mmol) obtained in Step 1 of
Example 70, formaldehyde (ag. 37% solution, 7.3mg, 1.0eq), and CH,Cl, (2mL, 0.05M)
were charged. Sodium triacetoxyborohydride (76.3mg, 4.0eq) was added and then the
mixture was stirred for 2 h at room temperature. The mixture was diluted with CH,Cl, and
washed with H,O and sat. NaHCO;. The organic layer was dried over MgSQO4 and
30 concentrated in vacuo. The residue was purified by silica gel column chromatography
(CH,CI’MeOH = 9:1 to CH,Cl,/MeOH = 1:1) followed by prep. HPLC (20%
H,O/CH;3;CN) to provide the title compound (5mg, 12%).
'H NMR (CDCls, 300MHz) & 8.50 (1H, m), 8.41 (1H, s), 7.64 (1H, d, J = 8.1Hz),
7.29-7.26 (1H, m), 7.19 (1H, d, J = 2.4Hz), 7.03 (1H, d, J = 8.1Hz), 6.93-6.81 (4H, m),
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NVR (CDC13, 300MHz) 8 7.2 (114, s), 7.2 (3H, d, J= 9.0Hz), 6.9-6.8 (5H m,
4.7 (211, s), 3.9 (3H, s), 3.8-3.5 (1011, m 20Exanple 96. Synthesis of

3- (3, 5- diwbuoriaphesyl1) - 6- 12- [ 4- (et hyl sul f onyl ) pi per azi R€TAR2009/006085

yl ] et hoxy}-2-(quinolin-3-yl)-1Hinden-1-one hydrochloride salt Step 1.

2- Brono- 3- (3, 5-di fl uorophenyl) - 6- { 244- (et hyl sul f onyl ) pi per azi n-1-yl i et hoxy
| 1H-i nden- 1-one 25The procedure of Step 6 of Exanple 1 was repeated except
for usi RO, anw=35.55R2)53 d3f(RHod apRan itz 62 .hy B1exy); ilsISI(leHels!rsj -199%e(sept ai ned
in Step ﬁwg asastartlng materi al instead

2- brono %QM%Q% nyl-1H i nden-1-one, 2-(4-

(et hyl sul f onyppi pera2| n- | - ypet hanol i nst ead of

4-(2- hydroxyethz/ﬁ_g pholine, being stirred for 2 h, and being purified by
silica gd¢p ol -atﬂwraplwwbmﬂ (aeseidomé/ybeshane)s2 41 302hylpyridinSbylxi A- t he

titl 114 NVR (CDC13, 300MHz) 8 7.16 (2H, dd,
JI— 3§0£§H&311u1ng %ﬁg@cwoﬁd"(iaﬁ d, J= 3.0Hz), 53.7 (1H, d, J:)9.0Hz), (

6. 94- 6. 84 ( 1Hhenproc&dBe (cfStepl,8 3£ Ekamiple, 1JWas7ré§ielzt)ed ékcgpt fol lusingt 3-(33-

6. OHz 10 4. 5Hz) 25 (4H, , (111, t" J=
3. 0Hzg ‘éhfﬁyl)se) it éé’l)(eihqufﬁ @Etdé‘b% - l%)éefhgﬂnﬁo%%ﬂ%ﬂ) 6-
{2-[4- (mt;hy las ulsteniyg )rmdm; awtead l)fbl(]z-lﬁérbﬁeﬂyﬁoeth%xyi Bllfih@ﬁ);lrllzl(p'%/ndm- )-
-y1l) - 1Hi nden-| -one The ﬁrocedure of Step 7 1 was repeaty
except fl&rinden-AgPre.tp ghed etltlse@ngowf(ﬁémgo%éhyl) 6-

{2{ 40 (et hy! syl oiRy{OHER, ﬁfo?\?fHEb 3 8. %b gl}‘?ts*)‘@(%} (ni“aL ﬁg‘j‘f’%@f 219 ﬁﬁté"ﬂfd in

Step 1 as a starting material Instea 2-’br ono- 3-
pheny1- ﬂgﬂzﬂdéﬂgj(lHom,e/ =36.8dh A 3 (Iith ),0h 02 (hH; d Jﬁsf/'ébld) of.02 (1H,t, J =

e R DA I e L R O A it e B A i

10NVR (@D<81230761H)M191)1 978188 (§LHn) d, J= 3. OHz), 8 32 (1H, d, J= 3.0Hz), 8.03
(1H, d, J = 9.0Hz), 7.85 (1H, d, J = 9.0Hz), 7.75-7.69 (2H ), 7.59-7.54
(211, m), 7.07 (1H d, J= 9.0Hz). 6.93-6.85 (3H, m), 4.17 (2H t, J=

4.5h8) , EXx 4bi, hésis o 2.73
(4H, % J= l‘ S?L’gtSt ep3. 3 f 53(15&5%?%%?3 i-d-yl )fﬂﬁ”w{g)z 6452‘(1ﬁrr&°r§1°}|mse3 b

f onyl )pﬂ;ipééflﬂﬂ'ﬁ'ﬂ) lyrl}ldemﬂwgc}hyﬂzocl(lmdhmltn 3 -y1)-1Hinden-i-one
hydrochl ori de salt The procedure of Step 8 of Exanple 1 was repeated except
for using 343,5- difl uorophenyl)- 6-

{2[ 4- (et hyl Tt cmﬁ}/qe)iptepeqfazlixamplc/l ]S’ét M@xylrepezte(iqumpn e13-ysing 1H(hoen-

L 0%, OB sy 00D SR PN S 588 P ks i, 1 e
t he20i t EraaplepdOndsi o siudingi hatdriab msteahcbl of 6 (3 -(piperazin-1-yl)propoxy)-3-(3,5-
diﬂuorophenyl)-Z-(pyridin—3-yl)-1H—inden-1-one and being stirred for 20 h to give the title
compound (50% for 2 steps).
'H NMR (CDCl3, 300MHz) & 8.68 (1H, s), 8.63 (1H,d, J= 5.1Hz), 8.21 (1H,d,J=
7.8Hz), 7.81 (1H, t, J = 6.8Hz), 7.26 (1H, s), 7.10-7.00 (2H, m), 6.91-6.85 (3H, m), 4.64
25 (1H, d, J=11.1Hz), 4.10 (2H, t, J = 5.6Hz), 3.84 (1H, d, J = 12.3Hz), 3.07 (1H, t, J =
12.45Hz), 2.57 (1H, t, J=11.85Hz), 2.11 (3H, s), 1.80 (6H, brs), 1.26-1.19 (2H, m)

Example 73. Synthesis of 3-(3,5-difluorophenyl)-6-(2-(1-(methylsulfonyl)piperidin-4-
yl)ethoxy)-2-(pyridin-3-yl)-1H-inden-1-one hydrochloride salt
30

The procedure of Example 68 was repeated except for using 3-(3,5-
difluorophenyl)-6-(2-(piperidin-4-yl)ethoxy)-2-(pyridin-3-yl)-1 H-inden-1-one obtained in
Step 1 of Example 70 as a starting material instead of 6-(3-(piperazin-1-yl)propoxy)-3-
(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one and being stirred for 18 h to give 3-
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Iff NWVR (CDC13, 300MHz) 8 8.84-8.81 (2H, m, 8.72 (1H, s), 8.03-8.01 (211,
m, 7.86 (1H, t, J= 7.6Hz), 7.30-7.28 (1H, m, 7.17-6.91 (5H, m, 4.89 (4H,
brs), 4. A8o(Biilozowss), 3.86 (411, brs), 3.56 (2H, brs), reT&KIR20®/00805 25
Exanpl e 97. Synthesis of
3-(3,5-difluorophenyl)-2-(6-nmnmethoxypyridin-3-yl)-6-12-[4-

(met hyl sul fonyl ) pi perazin-1-yliethoxyl-IHinden-1-one hydrochl oride salt

cul Fony{'{ o pEPSEELT @R@?Wﬁ%ﬂ% R4 e T A UL S R
of Exarrp‘péenit W]@lpba(aédre@@ H@ﬂ/dusqang f(ﬂlob«rlngrﬂ}CSian‘(ea)roEeddre in Step 8
fluorop {)6%"/{,?0 &@‘%F% esuI fonyl ) pi perazin-1 -yl] ethoxy}

-1H i nden- -0 e obtal ne p 1 of Exanple 96 as a starting materi al
instead of 6-'HNNR (GDCI;NBEANIHXYS .63 DHOSHPS. Bepmruglf—ltlSHﬂyimzl(lﬁna;J—

e ng por bR 50 8 (Mol 223 B U b ellog oy T Bl CRDEIH. & A= 1) 1o
gbggl n gﬂﬁ{?l sb@mnmymﬂb @Q%éﬁH 4 J=060H2), 383 ﬁzH JdHJNMBéﬁgF&%s (%ﬂOM"Z) 6

H
6. 99 (1#681(1H3t9=91bﬂ;_1*}2)(68©ﬂ ® @3, (TQHl 4ﬁ113162§3n()1H dd, J 56. OHz, 3 OHz)
6.71 (1H, d, J= 9.0Hz), 4.15 (2H, t, J= 6.0Hz), 3.93 (3H s), 3.29 (4H t,
J = 6.0Hz), 2.89 (2H, t, J= 6.0Hz), 2.79 (3H, s), 2.72 (4H, t, J= 4. 5H)
St ep2. 3 Exagyle Di ﬂ#uorSijtthegi) af ( esqtmmbmmhmhmshemy-y@etmﬁ&m -3,5-

107 pr bR @ dinsa ek LR on waRSReRASSE L Tor Lei ng 343, 5

di f | uorophenyl) - 2- ( 6- nethoxypyrldln 3 -yl)-6-

(2-14- (rrethy ul f on erazin-1-_ yl]lethoxy} -1Hinden- 1 -one obtal ned in
Step 1 as a rI?rPﬁ Q&%@E étﬁli’ 4R tFé‘éH‘Pfﬁ Igwsprepeated except for using 3-(3,5-

nor phol i FdeSrbshen) f-8-h hﬁﬁ%ylz-WB Jnrﬁ.lﬁ{dleh L6hd &%ﬂe& uPS'Fe 1% a‘?nﬁ(l
title corrpoundln guantifative vyiel 681
7.61 (114 %, a ytartgng) ppaferiay ipgiey dlpf 2¢yromy- 6ehwd(rqw-3mhe®&~131 i-1-@1e9 #-(B- 89

4H,15M hvBro30e A 6. 4 9-3.77
) Bl ol ks o B
Synt hesulsmng SqqlmléntdloffIHRhﬁap&éﬁm aﬁidétibar{yst(rmdt fmyll§ulh topydvige pgeariin- 1- 20

fleth d . ro {
y5 EI fl())t%}rxc())p rf;‘ %";‘ O(exrr%t]” @ %‘W’BW %p% )5} Fﬁéf‘ﬂ%&y}’g ©2-p-tol
yl 1H i nd&melﬂwam&t%@nhmlaﬂumledbn&mg tie Qﬁneﬁ?’r@ﬂ&ﬂuﬁe ih 98 8IoEIRAMPIE EXCEpt

for usi br ono- 25(3,5-di fluorophenyl)-6-
{2- [4 (R%Q%ﬁrszﬁt? iyl ) pi perazi n-1-yl] et hoxy} -1Hinden-1-one

'H NMR (CDCl;, 300MHz) & 8.59-8.57 (2H, m), 7.99 (1H, d, J = 6.9 Hz), 7.62-
7.50 (m, 2H), 7.26-7.24 (m, 1H), 7.10-6.88(m, 4H), 4.29 (2H, brs), 3.34 (4H, brs), 3.25
(4H, brs), 3.17 (2H, brs)

Example 75. Synthesis of 3-(3,5-difluorophenyl)-6-(isopentyloxy)-2-(pyridin-3-yl)-1H-

25 inden-1-one

The procedure of Step 6 of Example 1 was repeated except for using 3-(3,5-
difluoropheny)-6-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 1 of Example
64 as a starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 3-
30  methylbutan-1-0l(2.0eq) instead of 4-(2-hydroxyethyl)morpholine, using 2 equivalents of
PPh; and DIAD, being stirred for 4 h, and being purified by prep. HPLC (20%
H,O/CH;CN) to provide the title compound (59%).
« 'HNMR (CDCls, 300MHz) & 8.50 (1H, dd, J = 4.95Hz, 1.05Hz), 8.40 (1H,d,J =
2.1Hz), 7.65 (1H, d, J = 7.8Hz), 7.29-7.25 (1H, m), 7.22 (1H, d, J = 2.1Hz), 7.01 (1H, d, J
72



obtained in Step 1 of Exanple 96 as a starting material instead of

6- ( 2- nor phol i noet hoxy) - 2-br ono- 3- phenyl-1H i nden- 1-one, p-tolyl boronic
aci d i nstwedonfozdsspyri di nyl boroni c acid, and bei ng puri fcedkreyomiokissa gel
col um chr omat ography (EtO0Ac/ CH2C12 = 1:1) to obtain the title conpound
(52% . 30NWR (CDC13, 300MHz) 6 7.20 (1H d, J= 3.0Hz), 7.14-7.11 (5H, m,
7.00 (1H, d, J= 9.0Hz), 6.88-6.85 (2H, ,685681(1Hrr)415 (2H, t,

270 (ath A gl miepkion, £ A3s3tay 1 89T Al FrEC 3 6.
{ 244- (neﬁ@@l)s@l%dﬁl;llﬁplf)éﬁékzi)n 1-yl] et hoxyl -2-p-tolyl- 1Hi nden | - one

hydr ochl ori de salt The procedure of Step 8 of Exanple 1 was repeated
except for using 343,5- difluorophenyl)-6-

{ 244- ( meExurhple| 76019y esir f26-(2-¢y bl exiyeobonly)- 32(-3E§-Hﬂldo)‘&pliéﬂyl)ﬂziﬂfyﬁdlﬂl39
50bt%ln 3}'%& Ste'? 1 as a starting material instead of

6- (2o 'I]ro?% 3-phenyl-2- (pyridin-3-y1)-1H-inden- 1 -one to give
the title conmpound in quantitati ve yi el d. H NVR (CDC13, 300MHz) 8
7.25 (111, brs), 7.16 (1H, brg 311, brs), 7.02 (1H d, J= 7.5 Hz),
6 90 6. 87 (mThwrocadm of 2$4ep Ky of Ex (14was tmsytedaemgpt(mﬂ usitgs $5(32- 91 (s,

, 2 44

2 (3 flsgfrh(g)&ﬁ Q@ ﬁo 424 ?%3 é’%dﬁ?l uorop IZ%?/%%%ET@S%IDOI of Example
[ 4- (et O} sul Gtayﬂll)g)mp}éctmil msttaq,/Idfef-hw«yééﬂkydrm@eh-phexmhémmdemaldnel 2de salt
St 2- h -(3 fl
15?9rét hyc&groE y@%@?‘}"‘%"'ﬂﬁﬁ% gr&gé (]23}§'f1£1°6‘>¥§§’ygl Li’r‘?i‘@% LfS“Tvﬁn% e‘fﬁélﬁ‘?tg@édur e
5 i 1] uor omhene -6 G 2 (o, o e hoxs &%

~1H | ndgﬁcﬁeg‘héﬁﬁﬁ%rpﬁ tli“’n“ ‘é’ﬁ‘)‘/WuBfi (:é(}/}mloep% as a s%/artl ng )r/rat eri al
i nstead of 6-(I2NMKR p@pb'l3n9@(§m{>2y)5-8 2 oreray, § =pb©mzl1 ]7H'zb rBdﬂP%ﬂ}f 765

3-fl uor o- 4- net hox boroni ¢ acid I nsStead of ronic

aci d, afhbpdi -hg bilrplz)s |7e?(§ b4 €l mh B2l (1dbl divh= @mfbaaa? Ggr(éﬁhsi ( EtOHEH)CH2CL2
=1 7 1 MHz) 8
7 233)7 tf?z?‘gz)ﬁ@ﬁ; 9671‘8%(%}[88 (gﬁ;gh ), %ﬁ'lélm( G ‘P?’L’ﬁJM éé%) %‘)3?’@ y (3%4,

s), 3.2894FRH,m) J= 4.5Hz), 2.90 (2H, t, J= 6.0Hz), 2.79 (3H, s), 2.71 (4H,
t, J= 6.0Hz) 25
St ep2. 2- ( 3- Fl uor o- 4- net hoxypheny1) - 3- (3, 5-di fl uor opheny1) - 6- {244- (nethyl

sul fon)ﬂthpleﬂaZSﬁttﬁemybﬂ 6-€2-Bpolypentyliettiox§EB=(8,50diAubYSHHR A ) QL (pd fidhi B!
The proced 8 ? 8 of Exanple 1 was repeated except tor using
2-(3-fl é(g 13{'4“ et 198%yphenyl) - 3- (3 5-di f | uor opheny1) - 6-

{2- pg- (et hyl sul fonyl ) pi perazin-1-yl] ethoxy} -

The procedure of Step 6 of Example 1 was repeated except for using 3-(3,5-
difluoropheny)-6-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 1 of Example
64 as a starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 2-
cyclopentylethanol(2.0eq) instead of 4-(2-hydroxyethyl)morpholine, using 2 equivalents of

25 PPh; and DIAD, being stirred for 21 h, and being purified by prep. HPLC (20%
H,O/CH3CN) to provide the title compound (23%).

'H NMR (CDCl;, 300MHz) 6 8.50 (1H, dd, J = 4.95Hz, 1.65Hz), 8.40 (1H, d, J =
1.5Hz), 7.67-7.63 (1H, m), 7.29-7.24 (1H, m), 7.21 (1H, d, J = 2.4Hz), 7.01 (1H, d, J =
8.1Hz), 6.92-6.82 (4H, m), 4.03 (2H, t, /= 6.75Hz), 2.00-1.93 (1H, m), 1.88-1.80 (4H, m),

30 1.68-1.51 (4H, m), 1.23-1.14 (2H, m).

Example 78. Synthesis of 3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-6-(2-(tetrahydro-2H-
pyran-4-yl)ethoxy)-1H-inden-1-one
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30 1H-inden- 1 -one obtained in Step 1 as a starting material instead of

6- (2- norphol i noet hoxy) - 3- pheny1-2- (pyridin-3-yl)-1Hinden-1-one to give
the titl ewoaopasowdsi n quantitative yield. Ili NVR ( CDCLRCTAGOMIZ)06@5
7.16-7.12 (2H, m, 7.01-6.86 (7H, m, 4.64 (2H, brs), 3.88 (311, s), 3.75
(411, brs), 3.50 (211, brs), 3.17 (211, brs), 2.91 (s, 3H), 1.72 (211, brs)
Exanpl e 100. Synthesis of

3- (3, 5-di f| uorephReYdure %ﬁ@teﬁ% g?ho)%led'lnwgs Yek)eal@a{&c%étdfor S r}% 3-(3,5-

(et hyl sul fonyl ) pi peridin-4-y 1H 1 nden- 1- one € salt
5St epl. td1®mr91?hﬁny)26(1wdmxo’n%r(m'ﬂd@83S'JHIHﬁmdwndpmgm)lmtdmxStejal—l- ofBemde

yl oxy) ety L) Rl Reafifd 'nﬁﬁeljxa'l Cﬁ)fstlggoydf fﬁb?om(é6 hryd;mgl-gﬂpﬁ) l‘ll—F 1n(aen-‘?t Q, g- of

Exanpl e 1 was repe rusin

(3, 5-di f(tamhmuamﬁyraﬁmymmam(meqmsmdoﬁ me(zqwmxmyl)m&pmﬂuﬁ afingxanpl e

Sgngg a startieﬁlgs((gfxalglgi}r3 é}&i‘%i’?ﬁ%ﬁglﬁg‘;@)g&?ﬁ@nﬁdmx - }egqgn r1 1H—| nden 1

4-(2- hy(dZ@%}fﬁUﬁ&H}@NﬁW@ﬂotv{&th@ﬁﬂ@& desbobpr 2 h, and being purl fl ed by
silica gel cqlum chrorrato% NP )5 (Et OAc/ hexanes = 1: 3%‘“20 obtain the title
conpound. H NMR (CDCl;, 3U0MHz) &8.50 (Nigd4, @b‘@ﬂSSHBOb ) 8107(12h d7 JF1 (3H,

, 7.0 1 : (2H, t, J
D 1ol > AT S TS T E  PTpa w724 O § 47 4 2Hp,Mon gl
6- (2-( P|8p1Hzr); @92r6z82y(]4ﬂetrm)o>43@7-(2Hbt oito6Hz), 38 (2H, dd, J = 11.5Hz, 4.05Hz), 3.42
, 5-difl e - i - 1-0ne _ i f .t -Butyl
4o (0 BISr EH E] PPToroaRb ) 1k Traidn e T el
yl oxy) et hyl ) pi peri d| ne- 1- car boxyl ate(700ny, 1.4mml) obtained in Step 1 in
CH2C12 2 ded TFA 27mmol ) . The_sol ution was stirred for 1 h at
room t eﬁ%éﬂ’?ﬁ?g h'Eﬂ‘é 8{0533’% Q‘H“WEE'QYD Feyrin-3yd-guidetsakydipfyran- ¢ o
wi th 3N2aq)méiReky)-1Han@épatune | ayer was washed with H20 and brine, dried
over l\/gsg and concentrated to obtain the title conpound (99% .

1HNMR (CDC13, 300MHz) 8 7.21-7.11 (3H, m), 7.02-6.91 (2H, n), 6.83-6.76

(1H4525Mm , 4q§la- o%?iéléez?f %6306%%%11?% g?vb!gl eatgd eb%'c )}%%_r (él_%m’g g':)(B,S-

2.10-2.16 (7H, uor ophe
{2-]1- (dﬁidwydlﬂi@hi’b@ﬂ’lp@ﬂqwﬂ-ﬁlyndm-Sl-lyl)eltl'hmdyh 1-onktébitaidedinl Siepd Fdasolpld | on of

t - butyl 2- - 3- 5- .3 .
i 11 uor G5 ny &) e, dasteRe Rt of ) P00 Sydrgiyo eyt b indend- 6 step 2
i Rl CH2 gﬂztrﬂiydﬁﬁumﬁ-yﬂdﬁdlahbl(bﬂ&w msicid ((j)f ]iurﬁelib)dr@{yﬂ:tl{mtnﬁt}fbﬁcuhfeo yihg 2 g
i t 1 t t
i1 ot edshitentioeb 3 REDIAR, BaeRis-haSHuahdncrbiaepamae bbY REP. LG over
MyS@¥, &l ERORCAICRELAE 30% N sCNy & msid@wlee H@S cotpdindqdody silica gel
ﬁexanes = 1:1) to obtain the title conpound

((:gg(l%nn chr omat W&%‘% Et OAC )(le o F= fmel 652), B8l 95/ 2H, m),
0 826, T8thp o, 34(11118“@09%953;15@,11)}3 B2 (Pl S $THATEb RrRalH, ©)-

4.34-425 (1H, m), 4.06-4.02 (2H, m), 4.00-3.82 (2H, m), 216205 (1H, m), 2.03-1.93
(2H, m), 1.83-1.74 (1H, m).

25
Example 80. Synthesis of 6-(2-morpholinoethoxy)-3-(2-fluorophenyl)-2-(pyridin-3-yl)-
1H-inden-1-one
Step 1. (E)-3-(2-Fluorophenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one

30 The procedure of Step 1 of Example 1 was repeated except for using 2-

fluorobenzaldehyde as a starting material instead of benzaldehyde and being stirred for 4.5
h to obtain the title compound (90%).
'H NMR (300MHz, CDCl3) & 7.88 (1H, d, J = 15.9Hz), 7.62-7.65 (2H, m), 7.56-
7.60 (2H, m), 7.35-7.39 (2H, m), 7.18 (1H, d, J= 8.7Hz), 7.09-7.14 (2H, m)
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Step4. 3-(3 ,5-Di fluorophenyl)-2-(6-nmet hoxypyridin-3 -yl1)-6- {2-]1-

(met hyl sul fonyl ) pi peridin-4-yl]ethoxy}-1Hinden-1-one The procedure of Step
7 of Exampbeof/oseessr epeat ed except for using 2-bronp- 3- PCT/KR2009/006085

10( 3, 5-di fl uor opheny1) - 6- {241-(nethyl sul fonyl) pi peridin-4-yliethoxyl
-1Hinden-1 -one obtained in Step 3 as a starting material instead of

6- ( 2- nor phol i noet hoxy) - 2- brono- 3- phenyl-1Hinden-1 -one,

6- met hoxypyri di nyl boronic acid instead of 3-pyridinyl boronic acid, and
being purified by silica gel columm chronmat ography (EtOAc/CH2Cl2 = 1:1) to
obt ai n tHep 2.i }-(2eFlworapbamd)-2 39dihydra5- hydm@i(lmane 300MHz) 8 8.06 (1H, s),

o7 Otzy 6. 91 TS ProREHuRe. of SHFE Y ofeERIMYIE ] vy evsaied bt 7 oRipk, (B3 ( 21
d, J= 9.fidzgphedylP1- (G&i}fdrdx,ypﬂeny@ %}V—iwena &t (0BHined) in 3@ ﬂzlib 1sta111rrg
12. 0Hz) = 1. 05Hz), 1.89-1.

1. 48°1. 3%at%'2’$+ llg%ﬁadﬁ)éﬁéési-”s’ﬂyd(@%hmﬂ %r@hmﬁﬂ)enzl o8¢, rh?!rgﬁ)%ﬂgdrfpﬂm 3

-yl) - 6- h{tg%tan(ﬂﬁttmlc%mpt)gﬁwt%m)per| di n-4-yl ] ethoxy} -1Hinden-1-one
hydrochl ori d procedure of Step 8 of Exanple 1 was repeated

except for uanEW@@MHZ,f(FIQGhbéﬁe?W(E)JEI) (B1922Rdry pYDi dil A73Y M), B),
(2 [ 1 (i bs ! o né'&d’zf -885'(fh B4 ¥4 | Tlf@f@(%q (@ ek 7S er A ed T

Step 4 as a's mat er i
nmor phol i(ddet+H&SHz, 3-3ptenid) - 2- (pyri di n-3-y1)-1H i nden- 1-one to give the

titI1 conpound in quantitative yield. "H NMR (CDC13, 300MHz) 5
8.11(1H, s), 7.61(1H, dd, J= 3.0Hz, 9.0Hz), 7.18 (1H, d, J= 3.0Hz), 6.98

(1H, d, Siep 2.108DuokpRdryd)-B3- &Mro@ox&ll@-@nde%ﬁ lcﬁietat]e- 3.0Hz, 9.0Hz), 4.07
(2H t. 26 0t) 4 01ﬂ(flz§tep 3.82 (2H R 12. OHz), 2.78 (3H,

s), 302.67 (Jhe Erocgiurq lixmle 7H waﬁr) reES???é?FbleéC% 1for gysinghddRs of
3-(3, 5- @u%l‘d%)ﬁéx%ﬁﬁ? QYd%y(ﬁoJ@h}L(ﬂ'o;(ﬁH&éy | -%HJ: Bﬂt@ﬁ] é% Rep a4t (ﬁlng material

yl ] et hoxyl ur nol i n=3-y1)-1H"7 nden- 1- one roch orlde S

St epl. 3ixsteag f3l-dlbydip%hy¢r)>xfr3 Hk@mlhr(d@etlhqnestg lobtairy the itleeoinghonndi(85P4)et hoxy!|
- 2- | Th t le 1
256500 i i) ) 90 A0TSRt £t TR °

{2-[ 1- ( #eB6h(gl $H),f3024(Ud, 0l pdOi2HA)84H, |lED D %§ Xdd, VH 1 9dHR; 1. 6Hac1H), @3zaisned in
Step 3 (_g’ Exanpl e 100 as a starting material instead of 6- ( 2-

nmor phol irmivet hoxy) - 2- brono- 3 - phenyl -1Hinden-1 -one, 3 -quinolinylboronic
acid instead of 3-pyridinyl boronic acid and being purified by silica gel
col um chr omat ogr aphy_ ( Et 0Ac/ hexanes = 1: to obtain the title conmpound

(79% . RIR4 éfﬁzfglo-%é% fophergyl)5 3-ox g H- gyien@ dacetatel, s), 8.04-7.63 (4H,
m . od- 27- The procedure of Step 4 of Example 1 was repeated except for using 1-(2-
fluorophenyl)-2,3-dihydro-3-oxo-1H-inden-5-yl acetate obtained in Step 3 as a starting
material instead of 2,3-dihydro-1-0x0-3-phenyl-1H-inden-6-yl acetate and being heated to
reflux for 2 h to obtain the title compound (91%).
'H NMR (300MHz, CDCl3) & 7.47-7.56 (m, 2H), 7.23-7.34 (m. 3H), 7.06 (dd, J =
25 7.8Hz, 2.1Hz, 1H), 6.96 (dd, J= 7.8Hz, 2.4Hz, 1H), 2.31 (s, 3H)

Step 5. 2-Bromo-3-(2-fluorophenyl)-6-hydroxy-1H-inden-1-one
The procedure of Step 5 of Example 1 was repeated except for using 2-bromo-3-(2-
fluorophenyl)-1-oxo-1H-inden-6-yl acetate obtained in Step 4 as a starting material instead
30  of 2-bromo-1-0x0-3-phenyl-1H-inden-6-yl acetate to obtain the title compound (93%).
'H NMR (300MHz, CDCl3) § 7.47-7.54 (m. 2H), 7.19-7.35 (m, 2H), 7.09 (d, 1H),
6.80 (dd, J = 7:8Hz, 2.1Hz, 1H), 6.72 (dd, /= 7.8Hz, 2.4Hz, 1H)

Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-(2-fluorophenyl)-1H-inden-1-one
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10 7.23 (2H, m, 7.07 (1H, d, J=6.0 Hz), 6.95-6.84 (3H nm, 4.10 (2H t,
J=4.5 Hz), 3.84 (2H, t, J=12.0 Hz), 2.79 (3H, s), 2.68 (2H, t, J= 10.5
Hz), 1.90wd.28i1/36445 m, 1.47-1.41 (2H, m Step2.3-(3, 5- PeTikreiephemsygl) - 6-
{211- (et hyl sul fonyl ) pi peridi n-4-yl] ethoxy} -2-

15(qui nolin-3-yl)-1H i nden-1-one hydrochloride salt The procedure of Step 8
of Exanple 1 was repeated except for using 343,5- difluorophenyl)-6-

{2-[1- (net hyl ’BIEH ﬁ@@éﬂu}@bp%g@dfﬁah‘l leSit WaXMebeated except for using 2-bromo-3-(2-
-2-(quinolin-3-yl)-1H nden one obtained in Steg as a sgartl ng materi al
rap

i nst ead fb#Or@pl{eE horbyispxyrdEtindsny}-ose obtained in St¢my b @i swring patcridl instted- | - one

3000) 4 8 BT AEHRA DRI PO G ol e DMfiahgi e o

(1H, t, dmEuotEG2%)7. 25-7.20 (1H, ), 7.11 (1H, d, J—90Hz) 7.02-6. 85

5H, 4. 12 5 69 (2H,
g, me)lle) f‘ﬁgm?%ﬂéﬁﬁ%ﬂﬁé% Sr%?‘é‘ 1857 @Mﬁé g 230 Tmd® ¢
?1(? 5t diH)| aa7gphenrl)HZ)- lgﬁ 6Bw@<:ld?J4= MHEO?ELHEGBHﬁ)G-’S-(Ba 4h 8.1Hz, 24512 f
me s n ri -4- 0Xx i nden- 1- one The procedure o
Step 7 %@éﬁ%ﬁ éh}pﬁ@me A?l (LE fp%g?@?‘ 1R) ng 2-br ono- 3- (p3 5-di
fluorophenyl)-6- {2-[1-(methylsul fonyl)piperidin-4-yl]ethoxy}
-1Hinden-1-one 30 obtained in Step 3 of Exanple 100 as a starting naterlal

i nst ead 4¢P 6- G(@-Meﬁpw@ppth@xsét%&worgpmbnz Q)mdlﬁeﬁwl) 1M¢indagelrone - one,

and et ng pori EXRRERE S ¢ ACkRuhilE £l tenta @l O RO S22 ¢
1:1) to m;duphq;lmqetimxy) -2 {beorooip@eihobr¢fietdyl)-1 H-inden-1-dnklotthiRed GDSIH 634302 MHz) 8
7.22-7.12 (2H._ M. 7.01-G. 78 { ZH 4.08 (2H. t, J = 7.

3. 80- 3. GR{EAE myytial, ingiea ? Pﬁéé'm%‘[p@‘?h?"fa‘ "g’g'gabml?z* -Bhry)- IH:ZE%%@:&??% (5H,
g) ( 3154(211?? lbﬁf.ﬂg(sﬁi‘ﬂcd fAr ISGrE??g}%Ib&Hl% tﬁtlgffj?gﬁﬁm@(‘l?f%’e

1 ot hoxy} - 2 BB b GRCAT BRASEL ir §:aelron 27k THD it o B A & 1

was 1€ eplst ' ( s ol b=8
A T U e A o Rk L AT (AP

in Step 18Dob.88ddpf & %@HZa%4HZ,siH} t4. g (tn@kpri. a8 (mnéHéaZjSZ)(t 8H).22.59 (m,

mor phol iy @get hoxy) - 2- br onp- 3- pheny1- 1Hi nden- 1-one, p-tolyl boronic acid

i nstead of” 3- pyridi nyI boronic acid, and being purified by silica gel

col um chr omM® gmap M) (004K / hexanes = 2: 1) to obtain the title conpound
(669 . | HNVMR (CDC13, 300MHz) 8 7.16 (1H, d, J=
3.0Hz), 7.15-7.11 (511, m, 6.98 (1H, 15d, J= 9.0Hz), 6.95-6.87 (2H, m,

6. 820 6. Exampld 81 8ynthediSof &XL-niorphslifbettidily -3333&2“((@)?}1&(&1)-3!( ridin(3- ‘ﬁ? 2.78
(3H, s), . 2,68 (2H t, J= 11.3Hz), 2.33 (3H, 1.67 E’I’—| 41-
1.29 (2I11HH’)de“' “OMgExanpl e 104. Synt hesi s of

3-(3,5- difluorophenyl) 6-{3-14- (et hyl sul fonyl ) pi perazin-1- 20

yl ] propoxy}-2-(quinolin-3-yl)-1Hinden-1-one hydrochl oride salt

St epl. t SewtlyKH)- @33(1:2“%?)9‘?@%’{19 1-(33hydsoxyiphenpdnseirérepi)-one - oxo- 1H-i nden- 6-
The procedure of Step 1 of Example 1 was repeated except for using 3,5-
25 diﬂuorobenzaldehyde as a starting matenial instead of benzaldehyde and being stirred for 4
h to obtain the title compound (91%).
'H NMR (300MHz, CDCls) & 7.76 (d, J = 15.9Hz, 1H), 7.58 (d, J = 2.4Hz 1H),
7.53 (d, J=12.9Hz, 1H), 7.40-7.48 (m, 2H), 7.30-7.39 (m, 3H), 7.10-7.13 (m, 2H)

30  Step 2. 3-(3-Fluorophenyl)-2,3-dihydro-6-hydroxyinden-1-one
The procedure of Step 2 of Example 1 was repeated except for using (E)-3-(3-
fluorophenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one obtained in Step 1 as a starting
material instead of (E)-1-(3-hydroxyphenyl)-3-phenylprop-2-en-1-one and being stirred for
16 h to obtain the title compound (86%).
76



yl oxy) propyl) pi perazi ne-|-carboxyl ate The procedure of Step 6 of Exanple
1 was repeated except for using 2-brono-3- 25

(3, 5-di f Iwonropiemsi) - 6- hydr oxy- 1H i nden- 1 -one obt ai ne@cCiKESHemosossf
Exanple 36 as a starting material instead of

2- br onp- 6- hydr oxy- 3- phenyl-1Hinden-1 -one, t-butyl 4-(3-

hydr oxypr opyl ) pi per azi ne-1-carboxyl ate i nstead of

a1 en) gel bot MM O CrCRT MG 1 BT 5730 (hy RC 7B T BE AL £ o
conpound-4eRY J =31Hz, 2 4R 1H)DCES-6. BHRVHA), 657786. BB(nQ SLH)1 #50(5 188, 127(dd,H)

803 (1 (1 72 (1H t, J= 7.

7.56 51:? ?955}[ Dsiz :@) 2155, (’1:19%1 J—"#g?eq{{% d, J= 6.0 Hz), 6. 94(1H )d
J= 6.0 Hz), 6.87 (311, t, J= 7.5 Hz), 4.10 (211, t. J6.0 Hz), 3.50-3.40
4H, 2.56 (24 . J=6.0 b}, 251-2.35 (TH m 2 00-1.95 (2H

(St epf'? Sé%ﬂ%? 1403 giuotoyheleﬂ) 3 30‘5‘_1‘}21%’4181*30??1‘%11’9’15@0(11 5-y1 etaté ( "

- 0X0- 2- (qui nomenpl%waareldf sREeD-& EXARN x)pr&gyiekeate@ra%e&ef& &ﬁﬁ%@x(g' at e

The procedure of Step 7 of Exanple 1 was repeated except for usi but yl
4- ( 3- fluorophenyl)-2,3-dihydro-6-hydroxyinden-1-one obtalned in Step 2 as a starting materlal

2-b oL 1
2 car BT & SR ARG o kil U o R e BU R 7
6 (2 rmr phol i HONMRX§)OMHzh OBl )35 ﬁkﬁé(w]lHDH?lmdk%(hrolﬂé) 7.25-7.32(m, 3H),

our 1P o0 T BB o iy st i o et iy bﬂ PR roidnke: 1T )iy’

obt ai n DIE(dd, V=212 6HRO4PHZ (13972 .326084P 3. 3 - (3, 5- DI

fl uor ophenyl)-6-(3-(pi perazin-I|-yl)propoxy) - 2 (quino Iin-3 -y1)-1Hinden-
1- one To a solution of tert-butyl

4-(3-( 3'SQ% 43‘2dB1f0'rrH9§ @hﬁﬂ%‘ﬁhe&yl?%%x% (A denld a%etﬁfle)

1Hi nden- 6-yl oxy) propyl ) pi per azi ne- -car oxy ate (42ng, 0.1nmol) obtai ned

in Step 2 inThepmogedpse adddied 4rqffEmldacletwa@ wotated 28eept for Owsmg Y-(3Af t er

pasi i 1o pReRl Syl e MEhAG P T decthe Pl I S Bortingnea

Wi th H2@naterihl fstead, of X, 3-dd1}drmﬂ -okySQhengh i/ dndeneiiyt adeede anid Bamghehted gy ovi de

pur 111 catliior 3bap epli e iR Setgptd Bebdpnonys) ot o

{344- (et hyl éﬂlmmw JOMEE 82D wthmmmy}m 27 .33 quinp@l bep37.20-7.25
-y1)-1Hinden- | - ( ) ) d:@?f U(;H?ophenyl)(mG (3

- (pi per éﬁ)’n7 h4(dy{'ﬁ§r]d%>l§i‘)) 72%@91410&%@%%12114&) Acf2s BHine (40ng, 1. 2eq,
0. 1pgol ) obtained in Step 3 in CH2Cl12 at OC was added triethyl am ne (1.5eq)
and rrethylsulfonyl chloride(1.0eq). The m xture was stirred 25 for 1 h at

room teﬁﬁ@r%ﬂtﬁ@ﬁmﬁﬁ-(%ﬂmlz ewn f- h&ﬂmyle Hdentiiroteur e was washed with H20
and_bri ne, ?gro%\égﬁr V3Rt 5 8 ?%asa}%gle%tegteé (f'fgruThe es' d?_et?was

purified by siltca ge colunn ograp heXENEs

obt ai n flaerophéryd)- b@xpddﬂdldﬁﬁ-ﬁ%l acetate obtaindd\vR StGDCASa s&ﬁﬁ}M-h’l)ateﬁaBmﬁaac( 1H,

s), 8.32 3. (1H, J=_9.0 , . 7.84 (1H. d, J=6.0 7.72 (1H,
t, J= 708%‘5‘“ 15‘8“’(%911&1# 15&“?6%2351 at%Z%o phtajn tée t‘ﬁ‘“%‘@@"‘t‘flng)‘%g/"? 06 (1H,
d, 35 9.0Hz) JHONPR (SUﬂMqu @Bdﬁ3 Qin)48 757, Qﬁfﬁ 783(d) 2 SHa)7. 200(leH()2H t,
J= 6. 0Hz), H( J= 6. 2. 51 35 (7H,
5 09.1 g1 dzp{H)ré%(d FLs.fiz 6 5(dd, I = 81Hz 24Hz 1H

Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-(3-fluorophenyl)-1H-inden-1-one
The prqcedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-(3-
30 fluorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 as a starting material instead
of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one and being stirred for 3 h to obtain the title
compound (71%).
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St ep5. 3-(3,5-Di fl uorophenyl) - 6-

{3-[4- (et hyl sul fonyl) pi perazi n-1-yl ] propoxyl -2-

(qui nol i nw8-29ilyo3ddsdsi nden-1 - one hydrochloride salt 94 WBCT/KR2009/006085

2011/ 030955PCT/ KR2009/ 006085 1 11 ~?LI ""LkW The procedure of Step 8
of Exanple 1 was repeated except for using 343,5- difluorophenyl)-6- {3

44- (met hyl sul f onyl ) pi perazi n-1-yl ] propoxyl -2-(quinolin-3-yl)-1H nden-1-one

obtai ned in qupJMngowgza@D(ﬂ% Wt(,@,r‘,b B%gn{ nr;i)e@dwo'fl_éam 2H), 7.34-7.37(m,

6- (2- nor phol i noet hox 3- den )1 “one 10" gi ve
the titl )eaﬁﬁ(d,wfﬁﬁ qdéﬂﬂ@ swé %wéz dH), 67Z(HdNNR8(1(EDCZ31H£®HNHzl)S(B 8. 85

% 20, SRR R D, Sl § L2 Lo Y T 00 ey T3 6003 o

(m GH) e 15 45 brIS) T br§)14 th erazin-1- 10

yI ] p optljé%% §Zé gz W“%ﬁé@ﬁ@%@ﬂﬁ@ﬁ%@%ﬁ gsygﬂ {%S%‘geﬁ‘p 1-pngyt yl 4- (3
- (3, 5-di me:opmaﬁﬂylaf- $tepx9- ot Bxamplélt Lbhsl 517:@ exbsX¥or QR lo)@L P

era2| ne-1-carboxyl ate The procedure of Ste Exanple 1 was repeated
except fIB?rpg ﬁ-{oijg 0130(33(3 fluorophenyl)-1 1nden— 1-one obtained in Step 6 as a

15( 2- br Rt (rﬁaténﬂ' fﬂs&&ﬂogp%"&lﬁmo%ppgféfj%&ﬁ# g?—%-etﬁoﬁo%‘l QPEHH){&&P BfL azi ne-

1- carboxylate obtained in Step 1 as a st rtlngnaerla
i nst ead aofl bsmgztlrrﬁd)quﬂélmmdetdbtmyyhezﬁll@rcomoancb(ﬁéh@l 1H-i nden- 1 - one,

tqpyl b b ified
by Vi ca gl oRMIE AOMERBLLIR PHAE R AN S 14,5 06 JB0RR e ©
title configmndH),7537-7.2QmSUED, 2.23F 273, ,251—)Dl7 Dbuorepmhery,1).08( 3 = 8.1Hz,
P Phn e bacde) PLREEY b il 1S /6 B 5, 22820, 2] 8. B cdr) ' O O

4- (3-(3- (3, 5-Msfeomophagous) - 1- oxo- 2- p-tol y1- 1Hi nden6- yl oxy) propyl ) pi per az
i ne-1-carboxylate (24ng, 0.04nmmol) obtained in Step 1 in CH2Cl2 was added

trifluoroacetic acid (20eq, 0.6mml). After being stirred for 1 h, the

T o Eapiess SO RS S b RO oyt

MyS4, abdiddndenitoaeed in vacuo to provide the title conpound. Step 3.
-(3,5-Di fluorophenyl)6- {3 -[4-(nethyl sul fonyl)piperazin-I|-ylipropoxy}
-2-p-tolyl- 301Hinden-1-one
Step 1. (E)-3-(2,4-Difluorophenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one

The procedure of Step 1 of Example 1 was repeated except for using 2,4-
20  difluorobenzaldehyde as a starting material instead of benzaldehyde and being stirred for 4
h to obtain the title compound (90%).
'H NMR (300MHz, CDCl3) 8 7.82(d, J = 15.9Hz, 1H), 7.49-7.62(m, 4H), 7.33-
7.36(m, 1H), 7.11-7.14(m, 1H), 6.81-6.93(m, 2H)

25  Step 2. 3-(2,4-Difluorophenyl)-2,3-dihydro-6-hydroxyinden-1-one
The procedure of Step 2 of Example 1 was repeated except for using (E)-3-(2,4-
difluorophenyl)-1-(3-hydroxyphenyl)prop-2-en-1-one obtained in Step 1 as a starting
material instead of (E)-1-(3-hydroxyphenyl)-3-phenylprop-2-en-1-one and being stirred for
16 h to obtain the title compound (83%).

30 'H NMR (300MHz, CDCls) & 7.31(s, 1H), 7.11-7.16(m, 1H), 6.89-6.97(m, 2H),
6.79-6.89(m, 2H), 4.77(q, 1H), 3.27(dd, J = 19.5Hz, 6.6Hz, 1H), 2.71(dd, J = 19.5Hz,
3.6Hz, 1H)

Step 3. 1-(2,4-Difluorophenyl)-2,3-dihydro-3-oxo-1H-inden-5-yl acetate
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To a solution of 3 -(3,5-di fluorophenyl)-6-(3 -

(pi perazin-1-yl)propoxy)-2-p-to lyl1Hinden- 1 -one (30ny, 1.2eq,

0. 063mMolwoaebtisnesd in Step 2 in CH2Cl2 at 0C was added prmisatbylmsisse
(11, 1.5eq) and nethyl sul fonyl chloride(4.0nm, 1.0eq). The m xture was
stirred for 1 h at roomtenperature and diluted with CH2Cl12. The m xture
was washed with H20 and brine, dried over MgSO4, and concentrated in

vacuo. The r t
(Bt OAS/ hexani?e‘fﬁ%;@gie?%%%%?ﬁ PRIl 98 GRMMITECROR BHARSA. sy
1

1H NVR (ddib@rgphezyd ilgydyo-phydroxyindem]-ane, obtairied7 1m7sv(esz Ay ,a est@ﬁn@ 79

(5H 5m 7. 40

&atémg r?%%d r%f ‘&ES %9?@@&%(%0;% d)éleliylé’élele Arl_?ﬂe 2to PB%‘% the ttle
3 (3 5 Dofrdpoond($086)y 1) 6- { 344- (et hyl sul f onyl ) pi perazi n-1-yl ] propoxy}-2-p-to
| yl- 1H i nden: hl h r dure of St 8 of Exanple
a8 T epoat off NVBE sOUMR GRS T, e aRep i et 6 91-687(m, Br
{3-[4- (ne8cgBs@hf omy|9.p6@ENAE] n29@) Jpr wgm}s-@apqml yFoddd, indaooiy, one
obtained in Step 3 as a starting nmaterial instead of
6- ( 2- morPphbhilRdet-AdRyIHB- pheny1- 2- (pyri din-3-y1)-1Hinden-1-one to give
the title conmpound in quantitative yield. 111 NVR (CDC13, 300MHz) 8
7.72-7.70 (1H, m, 7.5(1H, q, J= 4.5Hz), 7.13-7.08 15(4H, m, 7.00-6.83
(4H, m Step 2P-Rronso-B5R4- diﬂpo@pﬁ@y()zl-ipx@ﬂg}ipd&-aal @@dthtebrs), 3.22 (2H, br s),

2.7 2H, b 2H : 04-2

106%(Synt heglsl)sheo?mggd(“% )4 ﬁﬁ‘ﬁ%‘&ép e‘ﬂ%flfe@at(eg %‘cfﬁt( an‘f-sa%ﬁg ) 6-{3-
14I ( m;g hléﬂthmnb;imw)m} ﬂﬂfydm Blaoi{o-)zllf mﬂfa}M XY Jacdthtel (b‘[daﬁcd.;]n) lsesphyds ackdrafig de

sal t - u eny

~difl uornEﬁS meaf %tx%&fﬁ?.‘/ﬁa%h =050y phep b?éﬂ?ﬂi%’%‘éf&éﬁtﬁép& E‘&B@G%‘ﬁﬂ? %t e
The proeguy(r@rgfhtgtogghlgt}gftlt@@myogndl(gw@ repeat ed except for using t-butyl

4-(3- (2-brongo-3 -
f1 uor opheny1) HlNM&Q(i‘PMHaeﬁD@WI%%WﬂrWWL PP pérazi Hém 1H)56. 9§€r%@nyl ate

obt gi neQH%%ﬁgg))?&Tz EHE?%?}%M as a starting material instead of 6-(2-

nor pho i no eth henyl- 1H i nden-1| -one, 3
-fluoro-4- nethoxyphenylboronic acid instead of 3- pyridinyl boronic acid, and

bei ng Pyt :?f dl?re S bg‘adgwng@) %ﬁyc{rgxy- 0 gnh)(_o(ngt OAc/ hexanes = 1:1) to

obtain t it o’un
, 5-Di fl uor opma}pl-deeﬂu(eSeﬂ‘ $tep rsoeAEXMRg1O A Yipdrerepdated ex &pt (i Ln;n%r Abtdindl 3-
Zl % gr (()g?%( é ﬁ deilglpé]t-ggg%]/ﬁlﬁgﬂwg -yh ag(e%zg%% {g?n%dolil Sttgpr ;[l ats) lzjlts¥artmg material

f1uep Op%@é&)oflzivf&né-"ﬂ' oIS PhETN18XMHBE-BRY | AcBiaREtABLAGT theC BI1OdipodiE
(96mg, 0.2nmmol ) obtained in Step 1 in CHZCl2 was added trifluoroacetic acid

(20eq, OWwhol ). 96
'H NMR (300MHz, CDCl3) & 7.44-7.56(m, 2H), 7.27-7.33(m, 1H), 6.97-7.05(m,

2H), 6.71-6.89(m, 1H)

25  Step 6. 6-(2-Morpholinoethoxy)-2-bromo-3-(2,4-difluorophenyl)-1H-inden-1-one
The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-hydroxy-1H-inden-1-one (700 mg, 2.1 mmol) obtained in Step 5 as
a starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one and being
stirred for 3 h to obtain the title compound (70%).
30 'H NMR (300MHz, CDCl;) § 7.66-7.69(m, 1H), 7.47-7.51(m. 2H), 7.16(d, J =
2.1Hz, 1H), 6.79-6.84(m, 2H), 4.12(t, 2H), 3.73(m, 4H), 2.78(t, 2H), 2.57(m, 4H)

Step 7. 6-(2-Morpholinoethoxy)-3-(2,4-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one
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After being stirred for 1 h, the mxture was diluted with CH2Cl12 and
basicified to pH 9 with a 3N NaOH sol ution. The organic |ayer was washed
with H20 wodohwismess dried over MpSO4, and concentrat ed iPaTMERU®/d06088r OVi de
the title conmpound. 5Step3.3 -(3 ,5-Difluorophenyl)-2-(3

-fl uoro-4-nmet hoxyphenyl)-6- {344- (nmethylsul fonyl)piperazin-I|-yl]propoxy}
-1Hi nden-1| - one To a sol ution of

3-(3,5-difl 225 - h .

(pl(per az: n- Iu yl) gr op%%(ry) ﬁ%-tl nzgﬁfﬁé‘ﬂgf% 33%5%1@%988,6’%%? s ?Slg%t%lfzﬁed in
Step 2 |m01@hk21@mtfm0(yli}@ -bwago e (o4 difhiosdpihh yl)l Heindén- Beq): obnﬂlaalemf&b;sﬂlafsonyl

hl d The, 10 d t d
i ut ed PRGBS TR G R RO mB o HhE BT HB0H 188 over
|vg|504 adri?dbemg&aﬁ%daélelﬁmglw&ﬂiﬂﬁnt}igtﬁld@mpéum E/")pu”flh ed bylsmca gelj

E
Carog, " RO (o N DU N 958 = Yo, Ig5 K o 406ma B8 T08- ( 111,

?)2i4 7t ?07@9@5 1@13%47 32957735@:6 1%9 2. 72182(913*23@ @U?f)%oﬁggé}g §%9§@? @%HA' 07

2. 65- 2. SH)(G684(ddyy/ = @1@@, 4@2 Uzlgﬂﬁ T, SHAGM74m, 4H), 25870, RH)02-69me iHD) - 2- ( 3

-l uoro-4-neth @g,gdﬁ,pzl)‘ 48927{314- (nethyl sul fonyl) pi perazin-1-ylipropoxyl
-1H i nden-1| -one rochl ori de salt 20The procedure of Step 8 of Exanple 1
was repeated except for using 343,5- di fluorophenyl)-2-(3

y1 1 ofop oyt YE SRS ok ool houhoyst hbeREE Rl gt 1 o

i nst ead inderf1{ode m)rphol i noet hoxy) - 3- pheny1l- 2- (pyri di n-3-yl1)-1Hinden-1|-one
to give the title conpound in quantitative yield. 25 H NI\/R (CDC13, 300MHz)
8 7.2-7.1(3H, m, 7.0 (211, d, J = 12Hz), 6.9 (211, d, J 6.0Hz), 6.9-6.8

(2H m, 4. Zﬁglﬁroc@aure of Sft%ﬁf Sk E}?”dn?plg B \ﬂlgs'_'gggatedz gé@lféynﬁﬁgm sl 2.0

(4H m, 1.7-
3- (3, 5- myndmlb@mmwmﬁ mstead @§t3hmylp3bdbqjomc 3cydland6ben@g stirre@@or 15 min to

(S[rgtgggl S| %Pwltx)ﬂ%'c{;ﬁ{p%ﬁh@(s]s"%)l propoxy}-1Hi nden- 1-one hydrochloride salt

4- (3-(3- (3 5- H| KMB (a0 Hyl CIRC16)68 mmwypymd(mzm yAY6(1,- 0bR-4L H(t, reden- 6-

L PTG OB LT B AT o)

(2- br ong-33(dd3 1 B, di=f 6.907 QHQ?T’Wﬂg(mHH)Wf@ﬁ(hﬂ NER 3. SHAd, H, UPE 0PY 4 BPIzper azi ne-1c¢

ar boxyl at e obt aj ned in Step 1 of Exanple 104 as a startlng material instead
of 6-(2- mor pAEVRM hokdd - 2- br omo- 3 - phenyl - 1H i nden-1 - one, 6- et hoxy- 3

- pybpdi nyl boroni ¢ 5acid instead of 3-pyridinylboronic acid, and being
purified by silica gel colum chronmatography (EtOAc/hexanes = 1:1) to

obt ai n tHxample | §4co§pmth1egi_s of 2-(benzo[bjthiophen-3-yl)-6-(2-morpholinoethoxy)-3-

phenyl-1H-inden-1-one

The pfocedure of Step 7 of Example 1 was repeated except for using 3-
25  benzo[b]thiophenylboronic acid instead of 3-pyridinylboronic acid and being stirred for 10
min to obtain the title compound (65%).
'H NMR (300MHz, CDCl3) & 2.61(t, 4H), 2.84(t, 2H), 3.75(t, 4H), 4.12(t, 2H),
6.87(dd, 1H, J = 2.4, 8.1Hz), 7.09(m, 1H), 7.21(s, 1H), 7.24(m, 2H), 7.31(m, 3H), 7.38(m,
3H) 7.80(dd, 1H, J= 1.0, 7.8Hz);
30 MS(m/e, M) : 467.

Example 85. Synthesis of 2-(benzo(1,3]dioxol-5-yl)-6-(2-morpholinoethoxy)-3-phenyl-

1H-inden-1-one
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Step 2. 3 -(3

, 5-Di f |l uor ophenyl) - 2- ( 6- net hoxypyri di n-3-y1)-6-(3-(pi perazi n-1-y1l) propoxy) -
1H i nden-woana/BWBS a sol ution of tert-butyl PCT/KR2009/006085
4-(3-(3-(3,5-difluorophenyl)-2-(6-mnmet hoxypyridin-3-yl)-

1- oxo- 1H i nden- 6-yl oxy) pr opyl ) pi per azi ne-1 -car boxyl ate (115ng, 0.2mmmol)
obtained in Step 1 in CH2C12 was added trifluoroacetic acid (20eq,

3.0nmmol ). Aft i tifr for 1.5 h,. the mxture was diluted.w th
CH2C12 and ba@ecg’f(}%gurt%ooélﬁ%) V\Flllo A EXW%&W%%lfﬁP?agﬁ. CHFRPt QPG Payer
was was Hedzefil{¥jdibRélybocbrie acié insteaded 3opyeidiMiédnicatll Al ML aittddafoedoi N
vacuo to rovibgae %}h.title CO ynd. Step3.3-(3 ,5-Di

fl uoropHEﬁV?)o- un 9%@!?8%’89‘?‘{%%1@3 -y1)-6- {3 -{4-

(et hyl sul f onyppINIRT(380MHz; OO DSt -4kty; Dredanolr)- 976 TR £e4wti@pp of
3-(3_,5-di_fl uorophen%-z-i&rrethox 8 ridin-3 - 1))-6-( - (pi perazi n-"" 20
1- y1 Ppr opoX) 207 adtHD), dRd(d bl = g%’é@; 708@1&%‘1,9’:(9011&)51 39 Bep 2 in
CH2C12 at OCyR dﬂ?)j; 444 ethylam ne (1.5eq) and nethyl sul f onyl

chloride(1.0eq). The mixture was stirred for 1 h at roomtenperature and
diluted with CH2C12. The m xture was washed with H20 and brine, dried over

so4, and d . Th i ified by sili |
cotam st 888 hiheds bEartS Ehrah hHe§ T g, U0 B ptneethond T nbflo und
25(20% .1H-inden-1-one 1H NVR (CDC13, 300MHz) 5 7.22-7.08 (3H, m,
6.98-6.76 (6H n), 4.08 (2H, t, J = 4.5Hz), 3.89 (3H, s), 3.34-3.19 (4H,
m, 9.80 (3H, s), 2.63-2.52 (6H, m, 2.05-1.99 (2H, m
30St ep4. 3- (3, eRitbéddarophsry 1) oiQEfcz%ﬁl_E'IEtth%ié’ Popehidh Rxdept ¥do) afae §341: ?-Qnet hyl

)
sul fonyl ) pi perazi n-1 -yl ] pr opox -1 inden-1-one hydrochl oride sal
The pr odkigphenylioratie geid insteady gridinytheranep ecid @dd bringptirfed fous@ mgn 813, 5-
di fluor =P (B ypyridin-3 -yl1l)-6- {3 [4-(nethylsul v
f onyl )p%g%%g%ﬁlt%-&&%é&;%@[ -1Hinden- 1 -one obtained in Step 3 as a
starting mat eHi MR (30@dHzoCDE1)25 298(t, 4H), 2.81(t, 2H), 3.74(t, 4H), 4.12(t, 2H),

nmor phol i hoxy),- 3-,phe - 2- rd @gin-3-yl)- i nden- 1-o t i v he

Tt Ne conpintry 4 oalhe by s Aty i PR Mo Tacn "M, Ry Qobas,
300MHz) 7&2(m63H);5 (1H, m, 7.2-7.1 (3H m, 7.1-7.0 (2H, m, 6.9 (2H, d, J
= 6.0Hz), 6.9-6,8 ( , 4.2 (2H, t, J = 6.0Hz), 4.0 (3H, s), 3.9-3.8
(2H, m, 53.%4&“2’6(1‘%,1@; 3.1-3.0 (2H, m), 2.9 (3H, s), 2.5-2.4 (2H, m,
2.1-2.0 (4H, m) Exanple 108. Synthesis of -

3-(2,4-di fl uorophenyl)-6-13-14- ( net h}/ll sul fonylgpi perazi n-1-

yl ] pr op&xampde p87o| Synthesis n gk n241onethybBHeipdal-5-y1)-6-(2-morpholinoethoxy)-3-

2- B%ﬂm'ﬁxﬁéﬁfhf‘ﬂ%&éﬂi’%ﬂghe”y1) - 643- (4- (et hyl sul f onyl ) pi per azi n- 1- yppr opoxy
]- i nden

-1-one -

The procedure of Step 7 of Example 1 was repeated except for using 1-methyl-1H-
indol-5-ylboronic acid instead of 3-pyridinylboronic acid and being stirred for 10 min to
obtain the title compound (67%).

25 'H NMR (300MHz, CDCl3) & 2.58(t, 4H), 2.81(t, 2H), 3.74(s, 3H), 3.75(t, 4H),
4.15(t, 2H), 6.43(d, 1H, J = 3.2Hz), 6.80(d, 1H, J = 8.2Hz), 7.02(m, 3H), 7.18(m, 2H),
7.38(m, 5H), 7.62(s, 1H);

MS(m/e, M") : 464

30 Example 88. Synthesis of 2-(1H-indol-2-yl)-6-(2-morpholinoethoxy)-3-phenyl-1H-

inden-1-one
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To a solution of 2-brono-3-(2,4-difluorophenyl)-6-hydroxy-1Hinden-1-one
(500ny, 1.48mvol) obtained in Step 5 of Exanple 82 in DVF was added

K2CO3( 3eaywo 28t1/0869s54- (et hyl sul f onyl ) pi per azi n- 1-yl ] pr opgl/krebévaness| f onat e
(669nmg, 2.23mml, 1.5eq), and Nal (0.3 eq) sequentially. The m xture was
heated to 60C for 16 h. The reaction m xture was quenched with H20 and
extracted wwth Et 0OAc. The organic | ayer was washed with H20 and bri ne,

dried over MyB4 prazedure oot Stdpr at(ﬁUEkaﬁnplélClU(WasTﬂégedft&S|e§b®tW@§ Wil 3i1gd by
S|I|ca um chrorratog a%ph (2%I\/bOH/CHZCl to obtalnthetltle 20
conpoun %ﬁ?&mmc acid instead o },’ nilperenisoaties andiciny stiged fagglGyminy |

2.57(m mnt&ﬁfa(&mspﬂﬂm(m H(m 4H), 4.05(t, 2H), 6.80(m 2H), 7.03(m
2H), 7.20(s 7 1{) ZQ Step 2. 3 -(2,4-Difluorophenyl)-6- {3
-[ 4- (et hyI suH M|(ﬁ9 Métza DCth%iﬂ(b;ﬂddaylz 820t, BB 8179 (ts 3H), hdém-2Hpne The

pr ocedur e f I r egeat C fo no- 3-

PRI SR S o e e s G e O A TR W

- 1H i ndéhltz)ofid 76ht & ,nkd 2.0HS; @350, a$, d s Baitid),"D4 2@ eHi dl= 71381z,a05 M,

6- ( 2- m)b%b %%gp B[to 1%{ 2-brono-3- 99 phenyl-1Hinden-1 -one and

p-tolyl 0 d %tead of 3-pyridinylboronic acid to obtain the title
conpound ( 76%S(m/e, M") : 450 NVR (300MHz, CDC13): 8 1.97(m 2H), 2.32(s, 3H),

2.57(m 6H), 2.80(s, 3H), 3.27(m 4H), 4.05(t, 2H), 6.81(m 211), 6.95(m
2H), 7.11(m 4H), 7.20(d, 1H, J = 1.9Hz), 57.26(m 1H) Exanple 109.

Synt1aesigxapiple 89, Synthesns of 6-&2—mor l%°r11‘§'|°g@l"?@n@'f@'ﬁﬂnﬁQ%%q“ﬁf'y;)?m?iomp% )¥Q} 2 (6-

3-(2, 4- dlfluoro hen

met hoxy@yph*t!i)’llrlglylﬁ)/mﬂ-lonhden 1-one 10The procedure of Step 7 of Exanple 1
was repeated except for using 2-brono-3- (2,4-di

fl uor ophenyl)-643-(4-(nmethyl sul fonyl)pi perazin-I|-yppropoxy] -1Hinden-1
-one obt ai ned‘lierpr&tedprelofcﬁteﬂafrﬁkanﬁl@& \ez&;rap@teairéﬂcalg ﬁmtmﬁg 6lmdirpkdimad of

6- (2- et hox 2- br.o 1Hi.nd one d nmet hoxy- 3
oyt i rAPBOTBTerOL, A FBA AT groy 5By ety Tig B G Re At o0 OB B0 AR € he.
%Iltlhe tzi@sﬁtaﬁxuo ﬂﬁé{tl%?c%ﬁnpoihﬁ&@mh VR (300MHz, CDC13) : 1. 38(m 62;?), dg' 5?|(_|mJ _
0. 7) 8. 7HZ§SI HQ%@WE%CBQIMS@#%G ’ﬁHéo%a??(t,l?#(ig,ﬁ 55?1’811112) LM 1H)
7.53(dd, 6 1

15 Q000 ot o, gt 1, 00l poa 1 5 % il sonbrarpl e
20[ 4- (nﬁt&yﬂé)ﬂfl@@fl J@E@HZ% T4 2(in| @Hbﬁo%ﬁl}l 1H) |8n113é$1 IH)one The procedure
of Step 7 of @&%JI@I*}:W repeat ed except for using 2-brono-3-

20
Example 90. Synthesis of 6-(2-morpholinoethoxy)-3-phenyl-2-(1H-pyrrol-2-yl)-1H-

inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-1H-
25  pyrrolylboronic acid instead of 3-pyridinylboronic acid and being stirred for 10 min to
obtain the title compound (76%).
'H NMR (300MHz, CDCl;) & 2.58(t, 4H), 2.82(t, 2H), 3.74(t, 4H), 4.12(t, 2H),
6.06(m, 2H), 6.71(s, 2H), 6.81(s, 1H), 7.08(s, 1H), 7.47-7.56(m, 5H), 10.2(s, 1H, -NH) ;
MS(mv/e, M) : 400
30
Example 91. Synthesis of 6-(2-morpholinoethoxy)-2-(benzofuran-2-yl)-3-phenyl-1H-

inden-1-one
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(2, 4-difluorophenyl)-643-(4-(nethyl sul fonyl) pi perazi n-1-yppropoxy]
-1Hinden-1 -one obtained in Step 1 of Exanple 108 as a starting materi al

i nst ead ovo@e(123095 nor phol i noet hoxy) - 2- br ono- 3 - phenyl ptiairrd®modossone and
3 -fluoro-4- nethoxyphenyl boronic acid instead of 3-pyridinyl boronic acid
to obtain the title conpound (77% . NVR (300MHz, CDC13): 8 1.98(m
2H), 2.58(m 6H), 2.79(s, 3H), 3.25(m 4H), 3.87(s, 311), 4.06(t, 211),

gyﬁtzgrenSI gHz) ; ﬂeogﬁd&dlﬁ'@) of 7Stér§3 (5 'of 1E9(am171e 2?(»%5 %Qea@eg '5%%%%?' for 1u]sil'rig 2-

3- (2, 4- diehraforaopheropid add iBtcad of Aeptyhidinsitobany hid apdbeia stidyd fopr1Opmxsys - 2- (qu

i nol i n- 3- nden- 1- o The procedure of Step 7 of Exanple 1
was repezﬁaé%ﬂg%g nﬁ?f‘“ﬁgﬁr@ 2- br ono- 3-
(2, 4-difluor dplhlemmmmﬁ ACDTR) l3y7. waseaﬁpmperrﬂ)zv B2 (hn, Y3y, FRAws - 1Y, | nden-

1- t St 108 t mat er aI nst €ad of

6 (25 ok PhORD iR IS of Grip B hABRy 114 KBh =1t 1 Bet Hh k8ot 210,

;qw nol |3n'yj(§1 ngry.gg(ggm, §59(la§’t4§%d of 3-pyridinyl bgronl c acid to obtain the
itle conpound (83%. NVR (300MHz, CDC13) : 2.03(m 2H), 2.06(m

6H), 2.80(s, M 63\’@7(4511-53114), 4.09(t, 2H), 6.86(m 1H), 6.96(m 3H),
7.26(m 1H), 7. 35(m 1H), 7.56(m 1H), 7.84(d, 1H, J= 8.2Hz), 8.03(d, 1H, J
= 8.2Hz), 8.32(s, 1H), 8.57(s, 1H) 10Exanple 112. Synthesis of

3- ( 2, 4- dxfampde 0921.6 Byhthéiy 2of( 13-(3,SHdifhwirbphemyil)pé{2-(14tioxothiomorpholin-4-

%/: u homg‘i’i‘gkg %’%‘OI}"‘ gﬁﬁ?ﬂpﬂ%ﬂelpﬁ%‘fe‘?ﬁr -célf)%dggoﬁlé?)xy]( Z-iH:j:]den 1- one

15The procedure of Step 6 of Exanple 1 was repeated except for using

2- bromo-3- (2, 4-difluorophenyl)-6-hydroxy-1Hinden-1 -one obtained in Step
5 of ExSi o 53-Beme-S{Aethifborhehe e [ st-eaodiomorpholin-4-yDethoxyl-1 i

2- br oo StAvdEaxy- 3- phenyl- 1H-i nden- 1-one, 2-(1, 1-

di oxot hi onor phol i n-4-yl ) et hanol instead of 4-(2-hydroxyethyl)norpholine to
obt ai n t he t ilheereesdpsuefdSte 650 f EWI(W&E@(@@ for8isg0Bbtom® By ,

3 14& m _(L%F%hﬂl%_&&geg&l)- - ydr é%lt md - -og?eégagn@d 1antep ¥(E59ampll_g 36 7as05( m

_3 (2 4 Etaﬁing)rmpl’eﬂa}/ 1)nsﬁs412 (dlf 128t oo b ihyaronsiBaphengt-AHyibed 0opé,- 224110l y1- 1H
Iu 2 idﬁg- % _dB)S(g nggrff)ﬁ ?)deﬁ} ff 2L ﬁy‘if)j 472211[,%3%?%%1}&%?101233 ebaegr?gd st?égdept For
- di oxot m@mfop&mﬁlhmhélnﬂ'@g; (gd%l)_l nden-1-one obtained in Step 1 as a
starting material instead o

6- ( 2- mor phol |HWWCQ»MZ)35 PREM/M3 GH. mede A-0-6.9n 2Fhria). 5 11y, 1861 oni ¢

t f Qmy t t d; (709
SONK (JooReE LBy PO, 107 ) SHAESA BHORLY 2 346 olh SRR (A0
4.13(t, 2HH26. 83(m  2H) , ;! 93(m’ 2K 7.13(m BH. 7.28(m " iH)

Step 2. 3-(3,5-Difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-(quinolin-3-
yl)-1H-inden-1-one

25 The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-1 H-inden-1-one obtained
in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-
inden-1-one, 3-quinolinylboronic acid instead of 3-pyridinylboronic acid and being
purified by silica gel column chromatography (acetone/hexanes = 1:3) to obtain the title

30 compound (95%).

'H NMR (CDCls, 300MHz) 6§ 8.53 (1H, d, J = 3.0Hz), 8.32 (1H, s), 8.03 (1H, d, J =
9.0Hz), 7.85 (1H, d, /= 9.0Hz), 7.75-7.69(m, 1H), 7.57 (1H, t, J= 7.5Hz), 7.24 (1H, d, J =
3.0Hz). 7.08 (1H, d, J = 9.0Hz), 7.00-6.80 (4H, m), 4.17 (2H, t, J = 4.5Hz), 3.19 (4H, d, J
= 6.0Hz), 3.11 (4H, d, J = 6.0Hz), 3.04 (2H, t, J = 4.5Hz)
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Exanpl e 113. Synt hesis of
3-(2,4-difluorophenyl)-2-(6-nethoxypyridin-3-yl)-6-[2-(1, 1-

di oxot hi oworphalziess4- yl ) et hoxy] - 1H i nden- 1- one 101 PCT/KIRz80906m3sdur e of
Step 7 of Exanple 1 was repeated except for using 2-brono- 3-

(2, 4-difluorophenyl)-642-(1, 1-di oxot hi onor phol i n- 4- ypet hoxy] - 1H-i nden- 1| - one
obtained in Step 1 of Exanple 112 as a starting material instead of

6- ( 2- nor phol i noet hoxy) - 2- 5 bronp- 3- phenyl - 1H i nden-1- one and

6- met hoxy- 3- pyri di nyl boroni ¢ acid instead of 3- pyridinylboronic acid to
obt ai n t$tep t3.t B3, SdPiflmorogphéiGii-[2-(1,1-dioxothiomorpholint AR th SGMHquincEB3) : 8

T 5 = FP bt e ideilont S m” 5y 77 373, 1K 3 = b ot} 7. 3o

1H) 7 53(ddT odedure.dl, S Wf,Exan@&(qi, ddrepkated lex@EBt) fokQu bg 114.
Synt hesgﬁ h]i:'(_kigarfeucfro 4 t8rr%t xypheny W Iepl;:-adlfl uor ophe 55%33342-

(1, 15di shibearrreswbril-Hlrd WPmebyhrmﬁpylﬁﬁ@ﬁy]r2r§w@nm3pfrl)o diges-lof Step

7 of Ex I -
(2, 4-di ﬁﬁﬁg?a%%%“ﬁﬁft 330 o RE Blatcrpl ieaore: OL ARSI M dBhenl 1 oo

obt ai ned- (ptyrlStne%ry -nmaarﬂpblee to1gvesthe &itls campouryl imeguentitative ylsltdead of

6- ( 2- nor phol n

3-fl uoro- 4-ne oxyp engﬁbo?@ﬁﬁg; g(?%e%\%%{ ;%Hgdgego W’(ﬁaﬁg b%lflb‘ﬁrcg'%ci dto
obt ai n tHw®), 7.86 (tg | Hospousidzy, 74997.29 (m, 1H), 7.15 (d, 1H, J = 6.0Hz), 7.02-6 DH (NVRT),

(300 13 21 3.10(m 4H), 3.18(m 4H), 3.87(s, 3H),

204 %242 %%‘@ gg%n%%%mi'ﬂg) 00(m 4H), 7.16(s, 1H), 7.28(m 111) Exanpl e
115. Synt hesis of 3-(2,4-difluorophenyl)-6-[2-(1, 1-di oxot hi onor phol i n- 4-
ypet hoxy] - 2- (qU| nal in-3-yl)-1Hi nden-1-one 25The Erocedure of Step 7 of

Exanpl e Exampe 93p éﬂl@}fs@ eb{3,51§||lﬂwpn§elwlb%6rmg oxypyridin-3-yl)-6-[2-(1,1-
2,4-d -1Hind 1
Eone olt)td(!lél&r?ggiB %ggﬁﬁ%l@h&gﬁsﬂﬂﬁgqggﬁg stﬂgrg?fbﬁgﬂ%i}g)r(ygl |ns;2agnof
6- (2- nor phol i noet hoxy) - 2- br onp- 3- pheny1- 1H-| nden-|-one and 3

- I . di,n acigd 1o ain the
1S colodnd Er iRy REbEpARER o Bt P s 8 5 AR R Ry
3. 19(m 44y)ethokyl-dH-indedd)l ;one. 86(m 1H), 6. 97(m 311) 7. 23(m 1H) 7.35(m
1H), 7.56 83(.d, 1HJ- 1HJ-
sHéHz) 8(5”2( @pfﬂfedﬁrw 13@93“%* (al LG regeated exgap) for a}%pf QIO

Synt hesi(s safifldoroghehyBLé-[ 2100 R 1-4- 1-
y?/] t hes )g g é- E)%lla ¥g1H[| gdeﬁﬂ)%ﬁmm&pﬁ(% 'yﬁﬂﬁidity] sulih @i -bRé p&{tﬁﬁéd"

2-Br Om)_ug fep, 14chﬁ)fa|nu:3¢ ) ﬁ%ﬁytgtmg_matenal msteadpof 6-(2-morpholinoethoxy)-2-bromo-
{2[ 4p( m%tﬁlié#&lu Ifl‘?ﬂc}’dﬁp -Bfi az'd“xéll:ﬂ%k} 26 1bor§1$1'6"' W& 1inQ&a of  Fhe

procedure of " Step 1 o repeat ed except for using 2- 4-
(et hyl Quhﬂmmbblomnupeafad,l mnﬂ pEingt pytifiekt bansgbc f gelatceluns tchaamasbgrdpliy -

(et hyl pe rreth ulfonate to obtain the title
corrpounztl %}fh)% TEe % %ﬁ}%ﬁtﬂ’%&%}‘ Joloos 54(m 1H), 7.18(d, 1H),
6.97-7.09(m 'RHYMR (CDCls, 300MHz) § 8.11 (1H, d, J = 3.0Hz), 7.54 (1H, dd, J = 3.0Hz,
9.0Hz), 7.19 (1H, d, J = 3.0Hz), 6.99 (1H, d, J = 6.0Hz), 6.83-6.80 (m, 4H), 6.71 (1H, d, J
25 =9.0Hz), 4.14 (2H, t, J = 6.0Hz), 3.93 (3H, s), 3.17-3.09 (8H, m), 3.01 (2H, t, J = 4.5Hz)

Step 2. 3-(3,5-Difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(1,1-dioxothiomorpholin-
4-yl)ethoxy]-1H-inden-1-one hydrochloride salt
The procedure of Step 8 of Example 1 was repeated except for using 3-(3,5-
30 difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-
1H-inden-1-one obtained in Step 1 as a starting material instead of 6-(2-
morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one to give the title compound

in quantitative yield.
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6. 75-6.85(m 2H), 4.03(t, 2H), 3.27(m 4H), 2.86(t, 2H), 2.78(s, 3H),
2.69(m 4H) Step 2. 3 -(2,4-D fluorophenyl)-6-

{244- (metwpl2euld30938] ) pi per azi n- 1-yl ] et hoxy} -2-p-tol yl- ptitairedemokessne
15The procedure of Step 7 of Exanple 1 was repeated except for using
2-bromo-3- (2, 4-difluorophenyl)-6- {2{4-(nmethylsul fonyl)piperazin-I-yl]
et hoxy} -1Hinden-1 -one obtained in Step 1 as a starting material instead

of 6-(2-nmor phgl NgRIESON) - gbpii%‘)% ggilg{iﬁ‘ﬁ“)ilyﬂﬁbﬁ%?“zsi(Iﬁ,“gq,aﬁg 3.0Hz

p-tol yl boroni c acid i nstéad nyl boronic dcid to obt’ainthe’title
conmpound- @y .1 9ADHIHINIVR 3(BOOMHE4 (B30 D)= 9.8HZ), B 16.8T HH, ) 0676 (1B (dny/ 5H) ,

6. 89-6. 95 148z 6, 8 2 1 : 3. 27%( , 2. t, 211),
2. 78(s. 3%&{25%8% gmzﬁnh){ %(@H)s §|)9§|§H é)(’%'gé’i?r%lbésh%?{.g @émthésn B

3- (2, 4- @.03-2.01 ¢ 2HY,11).7LHr8-3%pt hoxypyri di n- 3-y1) - 6-{244- 25

(et gyl sul fonyl ) pi perazi n-1-yl ] et hoxy}-1Hi nden-1-one The procedure of Step
7 of "Exanple 1 was repeated except for using 2-brono-3- (2,4-di

f1 uor ophBAple 694{ 2Sydthedis®bNY3-33.5-difidrobRERAS-842 101 1= in-4-
-1H i nden-1| -one obt aﬁled in St e-?ﬁ déf Efgﬁblﬁgj ﬁ%qé’s% %ﬁbié?tgz({}?ﬁéﬁl%?é‘ri al

i nst ead Yortlgxyp2-stolylpl Htindenrdeome dygdyochleyi 83- phenyl- 1H i nden- 1- one and
6- met hoxy- 3- pyri di nyl boronic acid instead of 3-pyridinylboronic acid to
obtain the title conpound (68% . 1H NMR (200MHz, CD30D):

.5 8.07@&sp 1H) 3-(3,5RiflucseghenyH6y [2-(2, 12dipsothiborplfal Bit4-yHedok yi-2-RHlyl- 1 H-

6.83-6. ?Oi m_1_2rI;‘1)8, 6.69(d, 1H), 4.16(t, 2H), 3.73(s, 3H), 3.30(m 4H),
2.9 ?t, ot 1(s, 311), 2.73(m 4H) Exanple 118. Synthesis of

2 (3-f1 uor o- 4rheeirbeedyiphengtep-Bof Bxainple fll way apbasy txcépt ¥&- using 2-bromo-3-
T LS ok Ul g T R o
(2, 4-di fij s%qp&m%aiam@m ﬁ;&érsat&ie%tr?%l?w imém: afm'i 5 BAiHdtiRodthd 8H DM Yho- |

-1H i nden-|-one obtained in of Exanpl e as a starti'ng nmateri al

i nst ead 3dthesyk bH-indamphone.npdelyBeyonio -asid astdppe dypyridinylhekenic acidneahd3

obt 50 e FRIRURNGAU BTG, BichatdRRI (e AHBY L TV PR BTG e 85
8 7. 28( ditle thinpotnd G(1&%). 1H), 6.97-7.03(m 4H), 6.79- 6.85(m 3H), 4. 14(t,

2H), 3.87(s, 1%@%‘?‘5&@ 3660zf s 12y, 733 (WS a, Y3080/ 34D A),

Exanpl e 119.

3- (2, 4- did9 uet, apyenlHD; 621 [A8d (a, i), sul ¥ @W,ftl Pi-peI10aE) n3.16-3108 (m, 8H),

yl ] et hoxy \-/é-(qui_nol i n-S-ﬁé;HlHi nden-1-one The procedure of Step 7 of
Exanpl e SPLEZE Fae’p‘eé‘tsg&)’ezx sBbr usi ng 2-brono-3- (2,4-di fluorophenyl)-6-
{2[ 49( et hyl sul f onyl ) pi perazi n-1-yl ] et hoxy} -1H i nden-1-one obtained in

Step 1 of Exanple 116 as a starting material instead of 6-(2-
Step 2. 3-(3,5-Difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-p-tolyl-1H-

inden-1-one hydrochloride salt
The prbcedure of Step 8 of Example 1 was repeated except for using 3-(3,5-
difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-p-tolyl-1 H-inden-1-one
25 obtained in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-3-phenyl-2-
(pyridin-3-yl)-1H-inden-1-one to give the title compound (97%).
'H NMR (CDCls, 300MHz) § 7.17 (1H, brs), 7.11 (4H, brs), 7.01(1H, brs), 6.89-
6.87 (4H, m), 4.6 (2H, brs), 3.84-3.45 (10H, m), 2.34 (3H, s)

30 Example 95. Synthesis of 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6-[2-
(1,1-dioxothiomorpholin-4-yl)ethoxy}-1H-inden-1-one hydrochloride salt

Step 1. 2-(3-Fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6-[2-(1,1-
dioxothiomorpholin-4-yl)ethoxy]-1H-inden-1-one
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20 nor phol i noet hoxy) - 2- br onp- 3- pheny1- 1Hi nden- 1- one and

3-qui nolinyl boronic acid instead of 3-pyridinylboronic acid to obtain the
title compound/304%) . [ff NVR (300MHz, EDTER2009080856(d, J
= 1.8Hz, 1H), 8.32(d, 1H), 8.01(d, J = 8.4Hz, 1H), 7.83(d, J= 7.8Hz, 1H),
7.68-7.73(m 1H), 7.53-7.58(m 1H), 7.32-7. 40(m 1H), 7.25(m 1H),
6.92-7.00(m 3H), 6.85(dd, J= 8.1Hz, 2.4Hz, 4.17(t, 2H), 3. 28(s 3H),

.00 o lte b S, FOASA 5

yl ] et hoxX§S-diflperophegnyl)16+{ 2-04 &lidxothiemdpBbbp-41yl)ethoxy]-1H-inden-1-one obtained

1§ nnebrf gftanile S ATR e ibaa gl ROt P St peat o

except flphensl- [lH—lﬁdk‘ir 1-one 3 -fluoro-4-methoxyphenylboronic acid instead of 3-
[ | et hyl met hanesul f onat ei nst eadof 3- [ 4-

t hyl sul f _ |
Egt §| Ey Mwy& Ei?é i rfn i‘ ;yhe]n;gr PWificdebrapiicyl dngplmny dwemataciepky titl e
ConpounQE((ﬁﬁ%exa;lEENW)Q@QQM#the@@Q@éﬂlgggld(‘?4‘?%7 54(m 1H), 7.15(d, J =

2. 1Hz j é HL)S 2.4Hz, 1H), 6.73(dd,
J= 8.1Hz, 2. 4HANMRHCDZl0 @QMHZ 7. 6B(184 (spn 7 @l—lﬁ,96231710(ré,,68H)6,862(4H)4® 66(m

5. (2,4 GTO8 e A vt b e BEB 2oy

-2-p-toltyffB0Hmen-1 -one 10The procedure of Step 7 of Exanple 1 wa
repﬁgt ed except for using 2-brono-3- (2,4-difluorophenyl)-6-
{2[ 4- (et hyl sul fonyl ) pi peridin-4-yl] ethoxy} -1Hinden-1 -one obtained in

Step 1 &em startpng mat em(alplmatmetm&y;ﬁreﬁ?bmpﬁn&lﬂmafz@hamyb ;5?“ (b ono- 3-

phenyl-1Htinden-1-one and p-tolyl boronic acid instead of " 3-pyri i nyl bor oni c

acid todéfB‘togi‘WnPWé‘OIclPﬁﬂé)e&ﬂﬁ%ﬁ indergdgone hydiqchlorde sdovz, CDC13): 6

Z H;)’O( g 8§IL.|(_|)m ZH%%c%d&é(dT]Stgi'@ of ﬁxﬁﬁ e l%wpgé_gd e)&egtq' H?uéﬁé gl %‘lﬂ)oéo m05( t,

é 75-1. mhﬁxyphﬁny 1368 ﬁl@&rnphenvb) 6 [12 G&-@omMm@pblohn -4- yl)Ebfamo]Fh‘I 121 2

nt.hesi: e

(?/rebﬁ |é‘3 grf%gbtﬁggéd-l %ﬁqu{l aﬂ%‘# %ﬁa%ﬁﬂ(}?@%%on@ %Ighélﬁ%oegﬁ’ﬁ gof Step

(7201‘4 Ex ?llrpri}é-Zl(p\yaélilepbaltfimdendeqnieltb(gl[vellhe tile Eer’tellrj@.gﬂ-lﬁqual}tlltaetlveoyleld i nden
, 4-di fl uor < S i di

-1 -one obt ai 2@5\?@‘[:{ (2:(,{[2%1 3@*@%@&*% ﬁj nggtdaljt I Qaﬁﬁ% fgg é?‘ng’t ead of

6- (2- Zamﬂpprlgr(gelt lgp)g}gn 3(b(p1q>rm)3 phenyl- 1H-i nden- 1- one and

6- met hoxy- 3- pyri di nyl boroni ¢ acid 1 nstead of 3-pyridinylboronic acid to

obtain the title conpound (68% .
20 Example 96. Synthesis of 3-(3,5-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-

yl]ethoxy}-2-(quinolin-3-yl)-1H-inden-1-one hydrochloride salt

Step 1. 2-Bromo-3-(3,5-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-
1H-inden-1-one
25 The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 of Example 36 as a
starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 2-(4-
(methylsulfonyl)piperazin-1-yl)ethanol instead of 4-(2-hydroxyethyl)morpholine, being
stirred for 2 h, and being purified by silica gel column chromatography (acetone/hexanes =
30  2:1)to obtain the title compound (73%).
'H NMR (CDCls, 300MHz) § 7.16 (2H, dd, J = 3.0Hz, J = 9.0Hz), 7.1 (1H, d, J =
3.0Hz), 6.7 (1H, d, J = 9.0Hz), 6.94-6.84 (1H, m), 6.8 (1H, d, J = 1.5Hz, J = 7.5Hz), 4.26
(1H, t, J=6.0Hz), 4.10 (1H, t, /= 4.5Hz), 3.25 (4H, t, J = 6.0Hz), 2.87 (1H, t, , /= 3.0Hz),
2.78 (3H, s), 2.72-2.58 (4H, m)
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I ff NVR (300MHz, CDC13): 6 8.06(s, 1H), 7.53(d, J = 8.7Hz, 1H),
7.31-7.36(m 1H), 7.17(s, 1H), 6.92-7.01(m 2H), 6.78-6.88(m 2H), 6.69(d,
J= 8. 7THz, woHp11/630438(t, 2H), 3.92(s, 3H), 3.83(m 2H), 2pCIER208FHos0sd. 64(t,
2H), 1.90-2.06(m 2H), 1.77-1.85(m 2H), 301.67-1.69(m 1H), 1.39-1.46(m
2H) Exanpl e 122. Synt hesis of
2- (3-fluoro-4-net hoxyphenyl)-3-(2, 4-di f | uorophenyl) - 6-{ 2-
[ 1- (et hyl sul f onyl ) pi peri di n-4-yl | et hoxy}-1Hinden-1-one The procedure of
Step 7 of ExanEI e 1 was repeated except for using 2-brono-3-

p

(2, 4- di f$teRr opReny 13-(35-Qifparophentyhly6-S 2[4 GmypthylspHonyl)piperazihi leylhahorly } -2-
-1Hi nde(g}xngﬁ?%-ﬁ?tlﬁlﬂﬁgn-'l-%ng‘t ep 1 of Exanple 120 as a starting nateri al

i nst ead
nor phol i noet Hbeypro2edure ob S&pphefiftarhpiei Ndasn rdpeated aneept fibt0giflg 4=brémo-3-

8 E h
[r:etlh xygﬁgn%ﬁgg%%gécyl)ag {9 [4?%68183'/?Su?ffon}ﬁ¥£g” di yI 0 on| C. aci %nflgor%bggl(g t he

1H, 7. Jdb(tzﬂnedlhﬁ St 9415 A Q&&lﬂg rﬂé‘ﬂ)erlalGant@ad 6f % %ox%hl})hné'et%((s 2-tebtho- 33 87(s,
3H . 3. (7}%( 7(s, 3H) . 2.66(t, 2% oHy 1 711, 79(m
2H), 1. eliyl7le‘(mde£|=b onie; 33guinoligylhgromigyact nstmdmf é H}Z@m}@wrphlesﬂcsl ehd

3-(2, 4- Cﬂnfill}é ]’()y Grit28d C(OWXBI%%{ (%XWH?@AC% bl ofl gtto ob17a1n

yl | et hox qgui nol i i-3-yl1y-1H 1 nden- e proce
Exanpl et etATé%Cfvrep@mddGZ‘é)cept for using 2-brono-3-

o0 hen: 1 oHRRAMCACE: 0l SRS S A AT OB R ey L o

i E]St _ead (0H, 6;.{ 2-9.0Hz)BS adﬁtdﬁm@p{ﬂ{zbr’nwﬁir?p(%nf%)n?Eigaxélldgm%ﬂg % te7a;acﬁdt o
T e ot 95 Y e g fatons” b Al o Sl -y
8.01(d, (FH=, 3~16H4H7)1 ﬁﬁ 9); @29@4HJt,7} =4 ), 7 67-7.72(m 1H),

7.52-7. 57(m 1H) 21(m 1H) 6. 93-6.99(m 3H) 6.82(d,
J = 7.8Hz, 1H) 408(t 2H) 383(m 2H), 2.71(s, 3H), 2.67(t,

1.7952

Syn? hes?)gé of 3- (2 4-@05 P&%‘rzcgp en ?Fg(%etﬁgg@?&@p}? er?z)mmgﬁﬁo 5}1 p25

t ol y1- 1Kauinelen3 b hl-isiespl-tne IZyCBodﬂomBe—s(aFI 4-di fl uorophenyl) 6- f Lo
2- hol 1H ocedure. o p o]

Exal 108 v WEELARELE Si8lls, OF ERamaRnE wes epedfif sRSTnlY ) isphdl Sne

hydr ochidifictiepliengl) sa(d-pf- (rﬁétﬂylémtﬁidywbﬁﬁfafzﬁnny)]Btthy]anl(Quﬁmh@@ -1/t opyl

met hanesu] f onat e,, not , addi n and being.stirred at 70C for 4 h to
obt ai n tjfens k- ?IPeeol%’tGlHﬁq)Hh teP%g—%a starfing maferia insteaq of ,\ﬁ@gn()gy@gwmmig) 8

§H)5§Q m l;f%'ﬁsyl ZZSE)D@'Qﬁind Z)IH _thdéf(10neAblivetnd 81 cordpbundbin@eMita®d yield: 04(m
! UiR’ (G 3OOMHZ) 5 8.84-8.81 (2H, m), 8.72 (1H, s), 8.03-8.01 (2H, m),
7.86 (1H, t, J= 7.6Hz), 7.30-7.28 (1H, m), 7.17-6.91 (5H, m), 4.89 (4H, brs), 4.73 (2H,
brs), 3.86 (4H, brs), 3.56 (2H, brs), 2.91 (s, 3H)

25 Example 97. Synthesis of 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-{2-[4-
(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one hydrochloride salt

Step 1. 3-(3,5-Difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {2-[4-
(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one

30 The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 of Example 96 as a starting material instead of 6-(2-morpholinoethoxy)-
2-bromo-3-phenyl-1H-inden-1-one, 6-methoxy-3-pyridinylboronic acid instead of 3-
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Step 2. 3 -(2,4-Difluorophenyl)-6[ 2-(norpholin-4-ypet hoxy]
-2-p-tolyl-1Hinden-1-one The procedure of Step 7 of Exanple 1 was

r epeat ed weeepto3hws usi ng 2- brono-3- (2, 4-di f| uor opheny Pr1ficr2009/006085

{2- (norpholin-4-yl)ethoxy} -1Hinden-l-one obtained in Step 1 as a starting
material instead of 6-(2-norpholinoethoxy)-2-brono-3-phenyl-1Hinden-1 -one
5 and p- tonIboronic acid instead of 3-pyridinylboronic acid to obtain the

t' the ngPi‘a 411) 2a%151 and elngs puE{ie&HR%N@h g'og%ﬂ_‘zcogl%‘}:l@rgxg?tﬁ%r%ﬁé’
6 93( m @F@Ac/ﬁﬂ_lzgézrﬁ 1591)0 Otitaﬁlﬁtlmﬂld.ﬂ)mmnﬂé?mﬁ) e 125. Synthesis of
Cror phvol 1 - - VoRVROYGP T BELCS § B 8 Il AP 0L, g, £ =3 0 082l
(Egazpbef?lzlv\elﬂl I‘cEpEﬁtk@lHE)z((ﬁaﬁ(lﬂ‘Drd Us+ DQ)I&)bGQMgS' (3H, m), 6. 2|33 (1H, ddbtJ— d

i X den-1-one obtained in
Stepy oot SR 21 5 4o 0D { TRl T B0 ek BB GSTRrs). 535 (AL

6- ( 2- rror:p@oHtmez@hmy) 2= BIoeER23rRbENY), 2Hoi mﬁe@JL@mz)and
6- met hoxy- 3- pyri di ny boroni ¢ aci d i nstead of 32pyridinyl boronic acid to
obt ain the t|tIe conmpound (81% . NVR (300MHz, CDC13): 6 2.59(m

H, 2. 3 74(m 4H),_Ps 3 .6 69 =
8 6Hz) 8%‘%33( H) 2 6.(3]7<mk')3z£§?%}?‘§%f8§@%? Eﬁg%ﬁ‘(‘)@‘fﬁﬁngz‘gg%{%ﬁd 1H,
J =24 (rr@tfmsz)fpn)@)niﬁﬁémzinill—m Ehewy)t - irREn—lSyrrctHy&isdchlcnfde salt
2- -f | t h 4-di {1l h
(rn()ﬁphorlo:lo4ﬁq3}/lrr§qrﬂ§§ W#‘%ﬁ% ﬁﬁé‘ﬁ@i’% 5‘IJ' gsgfeg’géﬁ% eéc?ﬁt 58 3G-Bxanpl e
1 was r epfhatresh eﬁ)(l()ep(t6 xfneﬂ'louﬁpy‘i@hr%@ﬂ)%ﬁl{%ﬁf-% -(methylsulfonyl)piperazin-1-

, 4- dlf“}%? ﬁ:& (grph |.i n-4-ypet hoxy}-1H1 nden-1-one obtained in
tep 1 ofle éﬁ&p 1%%?9 ésona talped iy Her dr A2 Ftﬁgtnsaala@rlal instead of 6-(2-

]SZ O nidiphd 18 8tho 3-‘p3erk¥1 yﬁdiﬂhﬁs)wllyjidd@g-q Donk- BNgivaNKe title compound

t

Iuoro 4- met hoxyphenyl boroni ¢ acid instead of 3-pyfridinylboronic acid to
ai n thguantifatizve gahound (81% . 30NVR (300MHz, CDC13): 6 2.58(t, 411),

82¢t, 211 1 %. 00
%7 18( s) ?%M@%éw 3%@3/@%&5 i 1?5 (]1%’27(51 Synk %’54-051 o? (ﬁﬁ()m]ﬁ'"}ﬂ ) (o
3 (_2 4- 6’10‘41 bl dpien§. 1 Hzp 429 (-8B (KH] im)- 6.8 I() 181 dhaky]8-Hz), 4.66 (2H brs), 4.06

was T epet e EFET B st RETs g g IR BEPISTGA, g Step 7 of Bamie d
(2, 4-difluorophenyl)-6-{2-(norpholin-4-ypethoxy}-1Hinden-1-one obtained in
o ( 2- o pHBI Ol RERF 3.9 oo S BREPHAYD 13- Hanetty beHenshpiperazin 1

3- qghnoky l@Mb?@r@?ﬁlﬁclﬁ-m&ﬁi%ﬂeﬁ?dfbcﬁlﬁﬂ&'éﬁ%‘ boronic acid to obtain the
title conpoun OMHz, CDC13): 8 2.60(t, 4H), 2.84(t,

2H), 3.75(t, 4H), 4.18(t, 2H), 6.87(m 1H), 6.96(m 3H), 7.25(m 1H)
7.36 1 ,
1=0 2P b 3403 Dy ooy B o ihiupblastier- (gl 261
3- ( 3, 5- dHtindor-bphenyl) - 542- (m)rphol in-4-yl)et hoxy] 2- .
(pyridin-3- y:H'le procegd%nofjs (ﬁt ]:e)Pample :f warsorryp)ea e e)Ecrel:ge( YO}]hlglfx{grgj-grQ)-rr}()—-g-ne

25  (3,5-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one

(2
St
6-
3
(0]
2

obtained in Step 1 of Example 96 as a starting material instead of 6-(2-morpholinoethoxy)-
2-bromo-3-phenyl-1H-inden-1-one, p-tolylboronic acid instead of 3-pyridinylboronic acid,
and being purified by silica gel column chromatography (EtOAc/CH,Cl, = 1:1) to obtain
the title compound (52%).

30 'H NMR (CDCls, 300MHz) & 7.20 (1H, d, J = 3.0Hz), 7.14-7.11 (5H, m), 7.00 (1H,
d, J=9.0Hz), 6.88-6.85 (2H, m), 6.85-6.81 (1H, m), 4.15 2H, t, J = 4.5Hz), 3.28(4H, t, J
=4.5Hz), 2.90(2H, t, J = 6.0Hz), 2.73 (3H, s), 2.70 (4H, t, /= 4.5Hz), 2.33 (3H, s)
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5- Met hoxy- 1Hi ndan- 1-one (1.3g, 8.01mmmol) was placed into a flask and

di ssolved in CCl4 (10nmL). To the resulting solution, NBS (3.14g, 17.62nmmuvl)
and Al BN w824mp3063540nmol ) were added. The resul ting m pruma2eas0sdssonwed to
reflux for 3 h, while being irradiated by a tungsten |anp (375W. After
cooling to roomtenperature, triethylamne 20 (4.05g, 40.05mmol) was added
and stirred for 16 h at roomtenperature. The reaction m xture was quenched

W th satStepaR SR085 ﬂ)ﬁﬂﬁ&@bﬁ@h}ﬂ\) 61'{2%%ﬁi¥a{ymmeﬁﬁ)plp&ﬁﬁn qr ﬁ?&h&gjé ay Fheiylher €

washed H20 and brlne dried over nd concentr at ed uo togive
the desi Hé&indsnolaors Xdiowde@@% 1H NMVR

300MHz, CDCl 3 i , ),

(256 77(d, H ’ia%e_pt%cg&(ré rof? ﬁ)e %}&Fx_p} 1 Z‘%}g%%d éu%wt‘] forz\ﬁsgngs,[% (gl-éz

3-(3, 5- mlﬂu‘uropbmérérﬂ{Mmeﬁmbrtmgfem)mmmn-n yi]aéhox@l}-l&)ﬁ-[ﬁ)lbeHEnd%n-l -one Tg a

3zpr.o 1H-inden; 1 6 27 t.ai ne

| atep DB SRR 1 AR iy BURH b1 SN ghorpRdimaniior I Bub 5

(234ng (ﬁyli?»dlmﬁ)yl)) IIPBHBn-(l&ﬁﬁtmglveilthéﬁtlﬂmhfoouna%kﬂﬁml\(e ll&&m—h 15. 38”7_'[1;')
5 et re sequentia char ge e

eacti on vi o TOASRGECE SBhary i 25T bes) i fe o g 1téHr ST

t t h t d I

Col | Lo hak he ol o cr it U P (AL brE) 208 (o) P O B s0a.

and condéhﬂfb?éd(%ﬁfDab96(4Hﬁ@S}eS|due was purified by silica gel col um

chr ogat ogr aphy (Et OAc/ hexanes = 1:10) to afford the desired product (1.12g,

10659%) . 1HNMVR (300MHz, CDC13) 8 3.87(s, 3H), 6.03(s, 111),

6. 71( dd,Exarplg 992 SyntigesHe) 2-@-BEdro;4-indthokypReiyH3-(35-difigorophehyl)-6-{20- 7. 17

Oy oy 4ty Dpintideth o VE ot 1o F g Ryafeghtoridqsalt

Step 1. 2-(3-Fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6- {2-[4-
15 (methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one
The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 of Example 96 as a starting material instead of 6-(2-morpholinoethoxy)-
2-bromo-3-phenyl-1H-inden-1-one, 3-fluoro-4-methoxyphenylboronic acid instead of 3-
20  pyridinylboronic acid, and being purified by silica gel column chromatography
(EtOACc/CH,Cl; = 1:1) to obtain the title compound (71%).
'H NMR (CDCl;, 300MHz) § 7.22-7.15 (2H, m), 7.01-6.80 (7H, m), 4.14 (2H, t, J
= 6.0Hz), 3.88 (3H, s), 3.28 (4H, t, J = 4.5Hz), 2.90 (2H, t, J = 6.0Hz), 2.79 (3H, s), 2.71
(4H, t, J = 6.0Hz)
25
Step 2. 2-(3-Fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6-{2-[4-
(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one hydrochloride salt
The procedure of Step 8 of Example 1 was repeated except for using 2-(3-fluoro-4-
methoxyphenyl)-3-(3,5-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-yl Jethoxy} -
30 1H-inden-l-one obtained in Step 1 as a starting material instead of 6-(2-
morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one to give the title compound
in quantitative yield.
'H NMR (CDCl3, 300MHz) 6 7.16-7.12 (2H, m), 7.01-6.86 (7H, m), 4.64 (2H, brs),
3.88 (3H, s), 3.75 (4H, brs), 3.50 (2H, brs), 3.17 (2H, brs), 2.91 (s, 3H), 1.72 (2H, brs)
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To a solution of 3-(3,5-difluorophenyl)-5-nethoxy-1Hinden-1-one (810ny,
2.98mmmol ) obtained in Step 2 in CH2Cl2 (10nL) at OC was added dropw se a
sol uti on WO 2Bri23(HF1ng, 3.57mmol) in CH2C1l2 (3nlL). The RCIKR2009M608St i rred
for 3 h at room 20 tenperature. The reaction was diluted with H20 (10nL)
and extracted with CH2Cl2. The extracts were washed wth H20 and bri ne,
dried over MgSO4, and concentrated in vacuo. The residue was purified by
silica gel col urm chrorrat ography (CH2C12/ hexanes) to afford the desired
product (1.0gq, [1i NMR (300MHz, CDC13) 8
3. 86(s, H;mpb lm rSymthgsis of 373 difluprophengl)r3-(G2mipthoxspySidine3-yDH-{23[ 1=

8. 6Hz) ; g . }

3-(3,5- ‘?‘6‘5&@%@ ééd {ﬁ@et‘fip ’év}(lgﬂ‘fr‘? 1 lémeby dﬁ’-ﬁ lord %ens tone To a

m cr owave reactl on vial, 2- brorm 3-(3, 5_—d|f| uorophenyl)_ S-methoxy-1 H 5
(12685, %1 il ), PHCSPHS) A( S0R02 BoBa 3ot s R Rosganden e-
1. 44mm|3)10x36)6myljptp>éﬂﬂme(l5¢’drl)omﬁw sequential ly charged. The reaction vial

was placed info a m rea tor and irradiated at 150C for 10 mn.
After cool i ng'1%P1o8§ r?@ éerpaq q EXBJPW@ I wag rensatedeexcent | for veng2ttiomedAc and

dried ov@rs. m%%xg&gﬁ) mwyawx9 l‘mﬁldgh-llt(ﬁfeeﬁbtﬁﬁé@lﬁg@téﬁ Gebt Bg @ﬁﬁg 30301 | e

rinsing W th EtO t hen Concentrated I n vacuo e resi was purified

by sili cséarg@g rayeua instead naft ddramig-hyBraxsed-hestahd &-indan-3Yonep t-hhfybréd(2t he

geglé ﬁ?"q&gﬁ%’%ﬁ’%@ﬂ& ISC@‘b‘E‘yl*’FE)mStga%’(f ad@ i‘ﬁdmj‘yetl}\llwﬁ’f("“g’ g'f?é) b&é’%g% m8

3H), 7. 3Mifedd fatD hJamd BeiBgiprified lfyl{ﬂica ddtlcolhnm &hrbidajograph§ YE0A c/Adtands =
151.7 .7Hz), 8.52(dd, 1H, J = 1.7, 4.8Hz);

VB( i e, %%)O@@n etglelécorﬂpound

3- (3, 5-Di f | udrprMRYADECS; B@mﬂxyaizﬁmnl H)md; ¥.2- éﬁ(zmﬂm 4.891%76 (1H]O a
sol ution of 3- § 5- d| fl uoropheny 1H i hden- 1-

1)
S 30 QoMo SR ol PR TS 5 s i b S
HBr (+3ML) 2118 mxture was heated to reflux at 120C for 16 h. The reaction
m xture was cooled to roomtenperature and neutralized with 3N-NaOH The
resulting solution was extracted with Et OAc (10nmL). The extracts were

rehed WL bo B0 A 0 e T USRI 120001
t he desired ﬁfmdmiut(oﬁOéﬁrgBu@D%(Z (2-bromo-3-(3,5-difluorophed)-NdRo{ 13D adkk-6- DVSO)
7. 40(m YRR URpE S osthony g, g dhygingd I $tef 1 Bt GHeGT: Was 55 m
S1Hpp 8. aﬂaédjd“,FAXtOqu Zmknél). Thdb#htion Wat eigred M) 1: B3P room temperature and

diluted with CH,Cl,. The mixture was basicified to with 3N aq. NaOH. The organic layer

was washed with H,O and brine, dried over MgSQy4, and concentrated to obtain the title

compound (99%).

'H NMR (CDCl;, 300MHz) § 7.21-7.11 (3H, m), 7.02-6.91 (2H, m), 6.83-6.76 (1H,
25 m), 4.05-3.94 (2H, m), 3.42-3.32 (2H, m), 2.82-2.65 (2H, m), 2.10-2.16 (7H, m)

Step 3. 2-Bromo-3-(3,5-difluorophenyl)-6-{2-[1-(methylsulfonyl)piperidin-4-yljethoxy}-
1H-inden-1-one

To a solution of tbutyl 6-(2-(piperidin-4-yl)ethoxy)-2-bromo-3-(3,5-

30  difluorophenyl)-1H-inden-1-one (211mg, 1.2eq, 1.03mmol) obtaind in Step 2 in CH,Cl, at

0°C was added triethylamine (1.5eq) and methylsulfonyl chloride(1.0eq). The mixture was

stirred for 1 h at room temperature and diluted with CH,Cl,. The mixture was washed with

H,O and brine, dried over MgSQy, and concentrated in vacuo. The residue was purified by
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Step 6.

3-(3,5-Di fluorophenyl)-542- (nor phol i n-4-ypet hoxy] - 2- (pyri di n-3-y1)-1Hi nden
-1- one Twoaos@swsson of PCT/KR2009/006085
3-(3,5-di fluorophenyl) -5-hydroxy-2-(pyridin-3-yl)-1Hinden-1- 10 one(60ng,
0.18mml ) obtained in Step 5 in DW (2 nL) was added K2CO3(75ngy, 0.54mmmol)
and 4-(2-chl oroet hyl) nor phol i ne hydrochl ori de(50ng, 0.27mmol). The m xture

was heatgglqt 1%%:&9 tﬁégplg}pgét%&’}% 519 e X @5&5‘1[}1?@ IH%) éoef%ﬁ)uhh ng

sol ution was dlluted vvlt extracte W t
extract (58¥.e washed with H20 and brine, dried over MySO4, and concentr at ed

i . Th | h
(296 weori cro oS R ST a0 §7 2% IRkl e Gabgm, BREH G, 2P
11 1 NNRIlI,gOI(SMm (%)3)3SQEgi%IB(ggBIz)laiﬁ&gm_s) ZH)(,zlé]S(g Zéftl,lgﬁggkmﬁll ga)(t

7 29(5d %fi n), IH-”?giQY(%H (d, 1H J = 8.0Hz), 7.68(dd, 1H J = 2.m1, 8. OHz) ,
8 42(d. 1H J = 1.6Hz), 8.52(dd, 1H 20 J = 1.6, 4.9Hz); NMS(mie, M) : 448

Exanpl e 129. Synt hesi s of
5- ( 2- noryell i noet hotty) - 3- phen§3.5:-Riflppioghenyd-3-(§-methoxgpyridingng)-B5{2lep 1.

1-(2-Br I € A round-bottoned fl ask
was cha3§m§ %@Wﬁﬁ%@%{&ﬁ?é}% ”g’sndg% &1 1 eq), A C13 (7.13g,

53. 56mol , 1 Be)procaddreaf Bep Hpf Bkémple 1( @@m_@peat&’d) ekbept forxtsinge 2veemadded

dro S Iutlon 7 rbon

di sﬁﬁﬁ 33%@@%@%%5 3?)?{%? :Z{ngﬁly 58 °'13§$pr‘|p r%ﬁ%“ Y@f&md%@m%ﬁ% FiCwas

di | ut ed obtdifiedi @eStepteas 1LY aaeridxnstaat et 6uRido Gio%-t}(o'i 7R %3dmo-Ehe
extracts were washed with H20, brin and 1N NaCH e orgam c layer

was dri SHeBXi-igemd -offe S-B1eHiYPRdiRYIPeropice agid rrlﬁ@aqi bprapic
purifieqchly afd |bleﬁq§ ;gﬁiﬁeaqulmc& *gem@%n% r&ﬁﬁﬂat&éﬁﬂﬁ%]ﬂ@i@d?@ﬁﬁ = 2 1 63«9) to

afford the title conpound i
CDClB) @bWImél@dmlecgmposndt@%)l 2Hz, 1H), 7.04(brs. 1H), 6.76(dd, 1H),

A e

(E) %(2 Brorm]i]-%rlrée eny )38?169]_!LS 7?% erf-(?d‘] 3.0Hz, 9.0Hz), 7.19
(1H, d, J = 3.0Hz), 699 (1H, d, J = 90Hz) 6.91 (2H d, J = 6.0Hz), 6.81 (1H, dd, J =
3.0Hz, 9.0Hz), 6.71 (2H, d, J = 9.0Hz), 4.07 (2H, t, J = 6.0Hz), 3.93 (3H, s), 3.83 2H, t, J
=12.0Hz), 2.79 (3H, s), 2.67 (2H, t, /= 1.05Hz), 1.89-1.79 (5H, m), 1.48-1.38 (2H, m)

20 Step 5. 3-(3,5-Difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {2-[ 1-
(methylsulfonyl)piperidin-4-yl]ethoxy}-1H-inden-1-one hydrochloride salt
The procedure of Step 8 of Example 1 was repeated except for using 3-(3,5-
difluorophenyl)-2-(6-methoxypyridin-3-y1)-6-{2-[ 1 -(methylsulfonyl)piperidin-4-
yllethoxy}-1H-inden-1-one obtained in Step 4 as a starting material instead of 6-(2-
25  morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one to give the title compound
in quantitative yield.
'H NMR (CDCls, 300MHz) & 8.11(1H, s), 7.61(1H, dd, J = 3.0Hz, 9.0Hz), 7.18
(1H, d, J = 3.0Hz), 6.98 (1H, d, J = 9.0Hz), 6.94-6.84 (3H, m), 6.80 (2H, dd, J = 3.0Hz,
9.0Hz), 4.07 (2H, t, J = 6.0Hz), 4.01 (3H, s), 3.82 (2H, td, J = 3.0Hz, 12.0Hz), 2.78 (3H, s),
30 2.67(2H,t,J=11Hz), 1.89-1.73 (7TH, m)

Example 101. Synthesis of 3-(3,5-difluorophenyl)-6-{2-[1-(methylsulfonyl)piperidin-4-
yl]ethoxy}-2-(quinolin-3-yl)-1H-inden-1-one hydrochloride salt
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To a solution of 1-(2-brono-4-nethoxyphenyl)ethanone (6.2g, 27.06movl)
obtained in Step 1 in EtOH (50nL) at OC was added sequentially aqg. NaCH
sol uti on W0 20(1®3dssl, 81.19mmmvl, 3eq) and benzal dehyde @8TaAmR20093®6688MDI ,
1.2eq). After being stirred for additional 4 h at roomtenperature, the
m xture was diluted with H20 and neutralized with 3N HO The resulting

m xture was extracted with Et0OAc (20nLx3). The extracts were washed with

RS - At I et s T G S e B e L
7.46-7. 4(9(1%011213)3/1)11‘@9:1@3121@11 3H), 7.15-7.21(m 2H). 6.93(dd, 1H),

E/ESS( ZOTO o szfeo?%g%&r%v%% @9@&’ 7 3t %hgmglle 11\'%% rr]éjp%gtegi exceptP rC &su‘lg E Fl)ar}g’mo o8 Mo

RS sy paci s i e gl ik Lt g et S 815"*°§>
(0] ai_ne LN e In a e nmo e
K2co8 (& bé%% = eza%‘ ?NF §e§ Qﬁmqéflcf%(ésﬁﬁﬁmgl @@ﬁﬁ%ﬁ‘l ngeads pf 61(2 |
reacti 0r}n&ﬂpﬁbhﬂhﬁ>ﬂ1&9ﬁ2$§oﬁ1@-3lﬁﬂégyf pH-ﬁdéh-lAﬁé es- q%lﬁﬁhlhglgofo(ﬂlcf Qe[ 1nstead

temperature, the reaction mxture was dil uted h EtOAc and filtered
t hrough of E@yridaypbemniqisids gingt being visifind shie diligat gel Hodums astomeiographyir i ed

over Nb%@ﬂJAamgmﬁ@chnftggﬁgn“ﬁe gggnlgmﬁiq@g?due was purified by silica

gel colum c ronatogra exan s = to afford the desired
pr oduct (2. 8gH 5348 (CDCls, 300MHz) & 8.931 ¢ 1H, ). 620&&4@ 8. CBHTIEB) (4H] nB)] 72764 ( m

2t ’106 ?71%3 (z'ﬂil(@ éd’})sg(}ﬁ d9§@6gllé@ FoREsa Bt mf PR 1, 7 543, 68T
A -@HpEUhe 9031 phem9 {3HEs), 0d8n28; gue= Q0.5 Hz), 1.90-1.81 (SH, m), 1.47-1.41
(2H, m)

Step 2. 3-(3,5-Difluorophenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-4-yl]ethoxy}-2-
15 (quinolin-3-yl)-1H-inden-1-one hydrochloride salt
The procedure of Step 8 of Example 1 was repeated except for using 3-(3,5-
difluorophenyl)-6-{2-[ 1-(methylsulfonyl)piperidin-4-yl]ethoxy}-2-(quinolin-3-yl)-1H-
inden-1-one obtained in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-3-
phenyl-2-(pyridin-3-yl)-1H-inden-1-one to give the title compound in quantitative yield.
20 'H NMR (CDCl;, 300MHz) & 8.91-8.80 (1H, m), 8.75 (1H, s), 8.02 (2H, d, J =
6.0Hz), 7.86 (1H, t, J = 8.0Hz), 7.25-7.20 (1H, m), 7.11 (1H, d, J=9.0Hz), 7.02-6.85 (5H,
m), 4.12 (2H, t, J = 4.5Hz), 3.85-3.82 (2H, m), 2.79 (3H, s), 2.69 (2H, t, J = 11Hz), 2.05-
1.70 (7H, m)

25 Example 102. Synthesis of 3-(3,5-difluorophenyl)-2-(3-fluoro-4-methoxyphenyl)-6-{2-
[1-(methylsulfonyl)piperidin-4-yllethoxy}-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(3,5-difluorophenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-4-yl Jethoxy} -1 H-inden-1-one

30 obtained in Step 3 of Example 100 as a starting material instead of 6-(2-

morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one, 3-fluoro-4-methoxyphenylboronic

acid instead of 3-pyridinylboronic acid, and being purified by silica gel column

chromatography (EtOAc/hexanes = 1:1) to obtain the title compound (67%).
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5- Met hoxy- 3- phenyl- 1H i nden-1-one (2.8g, 11.85mvl) obtained in Step 3 was
10 placed into a flask and dissolved in CCl4(20nL). To the resulting

sol uti on,wdB®& (30339, 14.22mml, 1.2eq) and Al BN (280ngpciieke)o/overss added.
The resulting m xture was allowed to reflux for 2 h. After cooling to room
tenperature, the reaction m xture was quenched with sat. Na2S203 (20nlL)
extracted with CH2C12(20nmx3). The organic | ayers were washed H20 and

o odust (2. 45e, SEgCDCIR 00 NHERD DR ol DS S PR ] 43I TG

2H) ﬁj'ﬁ Ez)( r$}804 6(51, 10}, &, 78 (3H, 28) 1%&7 () t, 16= 65.0ddz), J898L.TEL(SH )iz,

1H), 3. é Zli p 5. 5-Mthoxy-3-phenyl-2-(pyridin-3-yl)-1Hinden-1-one
ar

20The proce tep 7 of Exanple 1 was repeated except for using
2- brono-5- net hoxy 3- phenyl- 1H i nden- 1- one obtained in Step 4 as a starting

mat eri al i nste of 6- noet - 2-br.ono- 3- phenyl- 1Hi nden-1| - one
and l§IGI rP‘"g"”é’PP‘Fagé %g}th%ﬂs (33 %bt‘%ﬁ’%’ ¢ ﬁr&zrlé @&%ﬂg\ﬁ'@%ﬁmen@&-‘& NVR
(300MHz,y 28p$elgﬁﬂﬂ,-m€len-'h&i'é2 1H), 8.44(dd, J= 3.3Hz, 2.1Hz, 25 1H),
7.64-7. 68 l}-l) 7(dd, J = 7.2Hz, 1.8Hz, 1H), 7.41-7.44(m 3H),

734738(m 2H) 722(dd J= 8.1Hz, 4.8Hz, 1H), 6.71(d, J= 1.5Hz, 6.69(d,
J= 2. 1Hz,

t
5- Hydr oxy- 3 p en I%éé(ﬁl %y“ dﬁ? ’?gf ﬁﬁmg_ll_'_l wgseﬁepfated except for usu:I.%Z br(r)r(r)l(():edur e of
Step 5 dB, 5@&“@09116128) -0e(8-[1 dpretitybulfexdgpperidin-4ud|etigpxy} - 1 H-inden-1-one
gt gﬁorgg%g’% g'i?:’l}aéll Sl%er:ét 2a 89' Examgle) 165'- ! ndenst]érﬁn%nemgtg}lal rllgscleadn o%l e6p(25 as a
3- (13, 5- dndrphelimyetirny )2 -Hremei3asheyyRt Hiinddndi -6nd- p-iolylbbtonid esid! inste&l be 30bt ai n

the title . ound (939 51 NVR (300 CDC13) 8,46(d, J= 1.8Hz, 1H),
8. 43(m %’06%““?( ??/«)m lbel gwﬁ@&’ W?ﬂléﬂz gelmplun‘yrg 4¢hromateeraphg ) | K
7.32-17. QE{@AC/BH)aneﬁ @6()0{9 ,obtlaun-thé tﬁlé'%om o@ﬂﬂz(’66‘34)'|) 6.63(d, J = 2.1Hz, 1H
Step 7. 5-(2- l\/br&tlol i noet hoxy gér%llé(illé r| di n- 3- %/1 -1H i nden- 1- one

10The pr oceduFNMR &3k 36399 p@@ba?tb’iﬂ & €&t m), 6983 Hng
5- hydr oxy 7 -3 pSN¥ b5%. §@gflg,]9hﬂ 5X1Y6:)6 %1'#1,&?}2'@&761(291’3?, FOEIHIES 808t GPsS as a

starting material inste

3 (3, 5. di 11 06tphaByIN, 5, Byt (@Ky 427 ¢ 0y 3F)2.35 (I, 9 Diidest: (SHyms), 1 1obt ai n
the tithesgmpound (72% . 11 1 NVR (300MH, CDC13) 8.46(dd, J== 5. 1Hz,
15k 10 OBPR G (02 15 1H), 7.66(dd, J = 8.1z, 2. 1Hz 1H),
7.56(d, J = 7.8H, 1H) 741745(m 3H). 7.33. 7.37(m 2H). 7.20-7.24(m
1H), 6. dd, J =5 , 6.69 t, 2
3!_071( m ( ple l%éynt%q)\s of23 @6% ﬂﬂ%gthﬁ){ﬁ é3-[Mmetlwiszllfo;i)yl)plperaz(m-1- .

20  yl]propoxy}-2-(quinolin-3-yl)-1H-inden-1-one hydrochloride salt

Step 1. t-Butyl 4-(3-(2-bromo-3-(3,5-difluorophenyl)-1-oxo-1H-inden-6-
yloxy)propyl)piperazine-1-carboxylate
The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-
25  (3,5-difluorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 of Example 36 as a
starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, #-butyl 4-(3-
hydroxypropyl)piperazine-1-carboxylate instead of 4-(2-hydroxyethyl)morpholine, being
stirred for 2 h, and being purified by silica gel column chromatography (EtOAc/CH,Cl, =
1:1) to obtain the title compound (48%).
30 'H NMR (CDCls, 300MHz) & 8.53 (s, 1H), 8.34 (s, 1H), 8.03 (1H, d, J = 9.0 Hz),
7.84 (1H, d, J = 6.0 Hz), 7.72 (1H, t, J = 7.5 Hz), 7.56 (1H, t, J = 7.5 Hz), 7.24 (1H, s),
7.06 (1H, d, J=9.0 Hz), 6.94(1H, d, /= 6.0 Hz), 6.87 (3H, t, /= 7.5 Hz), 4.10 2H, t, J =
6.0 Hz), 3.50-3.40 (4H, m), 2.56 (2H, t, J= 6.0 Hz), 2.51-2.35 (7H, m), 2.09-1.95 (2H, m)
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Exanpl e 130. Synthesis of

5- (2- nor phol i noet hoxy) - 3- pheny1- 2- (pyri di n-4-y1)-1H20 i nden-1-one Step 1.
5- Met hoxyw®-2phemsydss2- (pyri di n-4-y1l) - 1Hi nden- 1- one PCThar2pomessr e of
Step 7 of Exanple 1 was repeated except for using 2-brono-5-

met hoxy- 3- phenyl- 1H-i nden-| -one obtained in Step 4 of Exanple 129 as a
starting 25 material instead of

6- ( 2- nor | i poet -2- ] \ hden-slrRae A AV el aylbor oni ¢
acid insg{lée}gd gf 3|-iL %%i)ldi n@lr%ggrlg%? Eﬁgig%’%ﬂgﬂé@%gpn%(@?ﬁhp g%lypolrﬂ %@%{ﬁ% to

obtain tyﬁ@&wpmpél)nigmmd-qam@gylate iy 114 NMR (300Mz,
Tary as(m  gpogtb st SErpdile | hatitbbreaerelt S Snk Wiy 24, o

J 30= 2.(3H#romdH)(3 ,Sédfﬂihbhnﬁxgn)al)%) -0X8- 18‘5(131@:}6#910ﬁt)pmp&l)piperazinﬁ- 1- f
5- roxy-,3- nyl-.2- j di.n-4-y1)-1H i nden-1-qn rocedure o
2t oo 8L it DA a5 By Slebuis s Yok el Grstepdian -(2-morphofinbetRox) 5

5- met hoxydmpl3ephehyRt K/adddndi Oné,- Y-ghmblinyIB6teRiclad ensddidab NS GHykiBinHRRorkc aS
starting material instead 114 of

3- (3, 5- g abd pwenprficd hyesilea gelocolyyn ichfomategraphy1 EPAGMsxanes e 1110 tobt ai n

the titl@mPmRAHRTLERUR (39%). 11-1 NWR (300MHz, CDC13) 5
8.49(dd, J= 4.8Hz, 1.5Hz, 2H), 7.59(dd, J= 8.4Hz, 1.5Hz, 1H), 7.42-7.46(m

3H), 7.32-7.37(m 2H), 7.18(dd, J= 4.8Hz, 1.5Hz, 2H), 6.74(d, J 5= 2.4Hz,
1H) ,,~6. % S , . . . .

5 { 20N 0P et ROy PR SR P R pER O bl B inden
procedurleoraf Step 6 of Exanple 128 was repeated except for using

gt a?,/? Ir (r)l)g(]y?raf gﬁnéllsq%wgcﬁérahqlﬁ_%ﬁxﬁt% 141—(31—(%}(3?9-3{}1u%r0p ggyl?-tfto%(lo%e-?qulir?olisr}-36-91)- as a
3- (3, 5- dif-indexi-@ Jop9T) PipeFaRine=12cdrbonyl e ko] i ppbtai n
the title conpo%gﬂ?%o_p -)Bﬂb ] 1 carBoiyl 1%?%%%&1)%00%%%1%&? 21

8. 48- 8. 5dlMl2 PRy ,adc}e_dsmfg@,roayéﬁ% aqifiA20en, 14@mmoby Aftpr heing stiyregh fol)h, the
7.327. i o . : t , 72(m
4H) ,%52. glg%ﬁre %}IE’% ,dﬂ%t.eélg?' %h %%_7])'@;12 %E&(R?SSC,IE%%% gﬁﬁ?&’ u%? &gNrrp e Sfé‘%ﬁs}qﬁ% hegi S
of 5- (2-ongaphbilyenues voshyd 34thhBpQ|and-fineokdyigd dier NSOy ]arah eorSeripatdd itb- M

et hoxy- %a&f%»h%”}%'v?&e( Bl @hy %))xh%(l)_llir{d?%v el w3P%used in the next step without further

purification.

20 Step 4.  3-(3,5-Difluorophenyl)-6-{3-[4-(methylsulfonyl)piperazin-1-yl]propoxy}-2-
(quinolin-3-yl)-1H-inden-1-one
To a solution of 3-(3,5-difluorophenyl)-6-(3-(piperazin-1-yl)propoxy)-2-(quinolin-
3-yl)-1H-inden-1-one (40mg, 1.2eq, 0.1mmol) obtained in Step 3 in CH,Cl, at 0°C was
added triethylamine (1.5eq) and methylsulfonyl chloride(1.0eq). The mixture was stirred
25 for 1 h at room temperature and diluted with CH,Cl,. The mixture was washed with H,O
and brine, dried over MgSQy, and concentrated in vacuo. The residue was purified by silica
gel column chromatography (EtOAc/hexanes = 1:1) to obtain the title compound (53%).
'H NMR (CDCls, 300MHz) § 8.53 (1H, s), 8.32 (1H, s), 8.03 (1H, d, J = 9.0Hz),
7.84 (1H, d, J = 6.0Hz), 7.72 (1H, t, J = 7.5Hz), 7.56 (1H, t, J = 7.5Hz), 7.26 (1H, d, J =
30 9.0Hz), 7.06 (1H, d, J = 9.0Hz), 6.94 (1H, d, /= 6.0Hz), 6.87 (3H, t, /= 7.5Hz), 4.10 (2H,
t,J= 6.0Hz), 3.46 (4H, s), 2.56 (2H, t, /= 6.0Hz), 2.51-2.35 (7H, m), 2.09-1.95 (2H, m)

Step 5. 3-(3,5-Difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-1-ylJpropoxy}-2-
(quinolin-3-yl)-1H-inden-1-one hydrochloride salt
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The procedure of Step 7 of Exanple 1 was repeated except for using
2-brono-5- 20 net hoxy- 3-phenyl-1Hi nden-1-one obtained in Step 4 of Exanple
129 as a woantiasgssat eri al instead of PCT/KR2009/006085

6- (2- nmor phol i noet hoxy) - 2- br ono- 3- phenyl- 1H-i nden- 1- one, pt dI%1 DoOfEhi £vaci d
i nstead of 3-pyridinylboronic acid, and being stirred for 10 mn to obtain
the title conmpound (709 . NVR (300MHz, CDC13) 5 7.53(dd. J
7812, 0. 6Hz Tibhrockndd-of: 9268 0B fanphd 11666 ,

0.3z, 2H), 6.67(dd, J= 2.1 o? i T %gre%ﬂeﬁi %xcgnﬁ—éﬁg ﬁ“%%@?z 3H)
2.31(s, H%quorspwyb) 6- $31Lwﬂm9§byisglfmé)wner@w xllﬂrqnqum -(quitetinB-yhd Hhe

d th
DS LSRRl XA e ERBTh AP iU Gy o
mat er i alphen}sltkaiyrtdin -3-yl)- BH;ibdanh- I-bnmtoogheﬂrﬁlbtk%mbhmkyr@aﬁwnvdyla}&

R R e s r e e e

2H), 7. %chnghts"i ~786iz(1 H) n@HZ,242d'94 gcﬁ{ 6m,d093 gzﬂ& Gz 6.0HzpH223 141, br§), 60(d,
J= 2.1Hz
5- ( 2- I\/brxp%iﬂ s ﬁH}&)Z%@%@Fﬂ)ﬂz 23 (%H’Eb(ﬁ)yl) 1H | nden 1- one The

procedure of Step 6 of Exanple 128 was repeated except for using
5- hydr oxy3- phenyl-2- (p-tolyl)-1H i nden-1-one obtained in Step 2 as a
starti nd‘lmpisi al iMWst ead 3f(335-Diflucrophenyl)-6-{3-[4-(methylsulfonyl)piperazin-1-

e 0 PO RBAT R B o OREBY e crs) "7 sala, 3= ok

1H), 7.39- 7 42(m 3H), 7 34- 7.39(m 2H), 7.14-7.17(m 2H), 7.05-7.07(m
t

2, O-Rgel o0 20 b d300 21 s 3 TRl At oLt B 550 40

2.26(s, BW: M(me,

5-(2- mrm)pﬂpﬁwpmm&m@mﬁdw@ 4- et hyl pheny1) - 3- 15
phenyl - 1H i nden- 1- one

2- (3~ Fl uor o- Ahegtrpgadyrre %&é}ypg Neirsepje 3-yasaaperted-pXcaplclor wsigg é-butyl 4-GThe
pr ogedur, t ( { iing 2- brono- 5-
et oy oo O P e SRR by RRR S AOPERPRDE P M 109 ae a
starti ng:aﬂmxyﬂateepbtained netserl lopf Example 104 as a startmg material 1nstead of 6-(2-

6-( 2- rm A nyl-1H i nde
3-fluoro %élﬂ%%&hﬁ?@’% %’gorlgéug lgﬂ? ns(férl 1do%ef’ %prﬁ’.&&fﬁncy %rlgsﬁ?ad %m d, and
bei ng stpyrideglfopsnid Oacidy tandolb‘emlgn puhified i by esﬂlca’rpgelndonﬁﬁf’/t)chromatography

TR o R T A )

3 8365 3H), 2.23(s, 25 3H) Step 2.

2- (3- Fl uor o- 4- net hyl phenyl) - 5- hydroxy 3-phenyl- 1H i nden- 1- one The
pr ocedurséern?- 393epDeflugropienid)i6e(31(PPefgzan-1 sppserax Y2 weiolylf f-inden- pne

2 A R RO S0 5. D |
3- (3, 5- d¥lbxwpowybpiptiazBeriecarboepdate (Pme,di. ddBmpl) obtainehuedtep -lonCHAL
was added trifluoroacetic acid (20eq, 0.6mmol). After being stirred for 1 h, the mixture
25  was diluted with CH,Cl, and basicified to pH 9 with a 3N NaOH solution. The organic
layer was washed with H,O and brine, dried over MgSQO,, and concentrated in vacuo to

provide the title compound.

Step 3. 3-(3,5-Difluorophenyl)6-{3-[4-(methylsulfonyl)piperazin-1-yl]propoxy}-2-p-tolyl-

30 1H-inden-1-one
To a Solution of 3-(3,5-difluorophenyl)-6-(3-(piperazin-1-yl)propoxy)-2-p-tolyl-
1 H-inden-1-one (30mg, 1.2eq, 0.063mmol) obtained in Step 2 in CH,Cl, at 0°C was added
triethylamine (11mL, 1.5eq) and methylsulfonyl chloride(4.0mL, 1.0eq). The mixture was

stirred for 1 h at room temperature and diluted with CH,Cl,. The mixture was washed with
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obtain the title conmpound (88%. NVR (300MHz, CDC13) 8 7.52(dd. .1
= 4.8Hz, 3.6Hz, 1H), 7.41-7.46(m 3H), 7.32-7.39(m 2H), 7.04(m 1H),

6. 91- 6. 9AYO202IHB0958. 65- 6. 68(m 2H), 2.23(s, 3H) Step 3PCIAR20000p038] | NO
et hoxy) - 2- (3 -fluoro-4-nethyl phenyl) - 3- phenyl- 1H i nden- 1- one The
procedure of Step 6 of Exanple 128 was repeated except for using

2- (3-fluoro4-net hyl phenyl) - 5- hydroxy 3-phenyl- 1H i nden- 1-one obtained in

Step 2
3-(3,5- 34; Fl uorlgg) éegge g&m/} roxy g%?&f&fra Pl msvacf)o Fﬂ—f ferslﬁigﬁ Wfsc?unﬁfd b%
obt ai n tsHicat gel |cglu;m1rpbmmattqga_p}@y (EtOAc/hexanes = 1:1)ltoJoHtiR t(lGOﬁJIIVI-@mIﬁEDﬁH.S) 8

753(d 8 4 7.42-7.43(m 3H), 7.33- 7.36(m 2H), 7.02-7.07(m
117‘8&96‘()?;1'%0%%6%95% 66- 6. 69(En 2H)H) 4.13(t, 2H)( 3. 7;D(m aH), 2. 75(9(t

2fH) L 2355( m 'HHYMR(COCh, 3@ NS(.089, 17MrH m)471$7-17(1)7c‘94mni)e6 983.793%At hesi s
n
01y eBhose 87 (B PO E ey 4R ik E TERB TS pischo s, m),

3-(3,5- Qljj(gggpbwll%@}m,yrgjoxy 2-(pyridin-3-yl)-1Hinden-1- one(60ny,
0. 18mml ) tained in Step 5 of Exanple 128 in DMF (2 nL) was added

K2CO3( 75mg, O. 54rrrm|) and rnet hyl sul f onyl

2 TSyl N AR 3 Y M B LS Bty
resul ti rl@IsldbmrtlrmhdesochldridteesaﬂtV\/i th H20 (5n1_) and extracted with Et0Ac 20

5 3). Th t ith db d d A, d
((:oghén% r at eg i s éf?gﬁﬁ re ﬁﬁ%t%ﬁ5| gﬂg\,’\‘n\‘?\ﬂgle ?Sn’éeé’e%)t;?ggxf’ﬂ?r:tl ‘1%}/@0? Z%S o

chr omat @mmdspheﬁm%%QHV(ada@l&)fohg);apér@zlﬁL1tﬁﬁ)rbpdxlye} zzprt@lgumﬂ-lﬁ@&m 699 .
NVR ( 300MHz 13) 8 2. 4H) 3H) , g 26(t, 4H),
4. 13(t opgipbtagneg {lc’ﬁtemﬁaw Starﬁnamf}eﬂahm?tze@af 61(Prm9rp Olznq?thogymﬂwn% 90(m

3H), %%dl;‘ltj {Bﬁ}l-md‘énglkgﬁe toé@ﬁgtltlé!ﬂ)mﬂomdan Q{)lwt&at@%()egd 1H J = 1.7,
8. OHZ) 8.4 i %{ (2 OHZ MS(me, M:
525 Exanpl e I§zNM§y(@IH@§; 30Q¥IHz) 6 7.72-7. 70 (lH m), 7.5(1H, q, J = 4.5Hz), 7.13-7. 08

5-1 4- f l.) et
(pyrql ((ZII rghgeﬁqy‘} ?ﬁl—q 8%3%@’ ?@)8%22@@4.?5 %SH’ L)?ﬁ ?%gjc% J?Jé]%or?/sl %r?prﬁ)élf%éZMS
r epeat etbrsz))a:%'p(ZH dns)i2iSAd28; ey} 233Y(3H; ph2. ﬁyjz 02 (2H, m)

2-(pyridin-3-yl)-1Hinden-1-one obtained in Step 6 of Exanple 129 as a
starting material instead of

3- (3, 5- Gixhhipé P ESYnlthesis BY dL(3flirofo-UPniEthdkfipkenyD)3-13/5 1 difl@sropheiyd)-6q3.0bt ai n
the 5t I[t-l(lietch(gfrlrsIl)l(l)fltj)rlllgl)plperazm- 1-yl}propoxy}-1H-inden-1-one hydrochloride salt
20
Step 1. ¢Butyl 4-(3-(2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-1-oxo-1H-
inden-6-yloxy)propyl)piperazine-1-carboxylate
The procedure of Step 7 of Example 1 was repeated except for using z-butyl 4-(3-
(2-bromo-3-(3,5-difluorophenyl)-1-o0xo0-1H-inden-6-yloxy)propyl)piperazine-1-
25 carboxylate obtained in Step 1 of Example 104 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one, 3-fluoro-4-methoxyphenylboronic
acid instead of 3-pyridinylboronic acid, and being purified by silica gel column

chromatography (EtOAc/hexanes = 1:1) to obtain the title compound.

30 Step 2. 3-(3,5-Difluorophenyl)-2-(3-fluoro-4-methoxyphenyl)-6-(3-(piperazin-1-
yl)propoxy)-1H-inden-1-one
To a solution of tert-butyl 4-(3-(2-(3-fluoro-4-methoxyphenyl)-3-(3,5-
difluorophenyl)-1-oxo-1H-inden-6-yloxy)propyl)piperazine-1-carboxylate (96mg,
0.2mmol) obtained in Step 1 in CH,Cl, was added trifluoroacetic acid (20eq, 2.4mmol).
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11-1 NWMR (300MHz, CDC13) 8 8.45(dd, J= 5.1Hz, 1.8Hz, 1H), 8.43(d, J= 1.5Hz,
1H), 7.67(dd, J = 8.1Hz, 1.8Hz, 1H), 7.56(d, J = 7.8Hz, 1H), 7.42-7.46(m
3H), 7.33wo0208603m552H), 7.20-7.24(m 1H), 6.71(dd, J= 4P8HKR2809%1680851H) ,
6.68(d, J= 2.1Hz, 1H), 4,13(t, 2H), 3.24(m 4H), 2.86(t, 2H), 2.78(s, 3H),
2.67(m 4H); M5(mle, M) : 489 10 Exanpl e 135. Synthesis of

5-42-(4- (et hyl sul f onyl ) pi perazi n- 1-y1l) et hoxy] - 3- phenyl -

(p-tol ylAfiigein g(iﬁﬁeéf&nleh 'EH@nHJitQFee\Q (ﬁlu(? ‘ngﬁffﬂ_ é}%gfﬁﬁ §1ﬁre8 Q(E?%I?ﬁ\ggl{cept

for using 5-hydroxy-3-phenyl- 15 2 one 0
Step 2 df 3EXH%@H6501@10Q&STIE Q12aNic| hgernwaemaalhedl witheld s aind brine, dried over

Che 1it RS °5’9°°Eb§*3¥%%§d BBV frob Rtk gtdidouie  coc1a) s 7. 530, 9

= 7.8Hz, 1H), 7.40-7.43(m 3H), 7.34- 7.37(m 2H), 7.14-7.17(m 2H),

VO 2 OSL g e ey Gaia s e

3H); NB((ﬂi’eﬂnylsMﬁnyl)pﬁQ&aﬁﬁﬂﬂﬁﬂlﬂoﬂ&?} -1 dRBSLéneof
542-(4- (et hyl sulfo i per azi n-1-ypet hoxy% 2- (3-11uor o4- et hyl phenyl) - 3-p
henyl - 1H i nddR- 13 oﬁ@%ﬂgn of 3-thé-diffusenhenel éf(3ﬂ3mﬂenqtegxmgnylgpe(at ed

except f i} .
ot hy| pRARAT SRR DOt Eadtosl-ong (Toms 125852 \gmad bifined & Sier 2 iy
Exanpl e CiBCleat BCsway addeg tmgthytanzihe i(h§e@amhdanethylsulfonyl chlonde(l Oeq). The
ne 127t PO LAP R R ek B B et 1 T iS5,
g gHZ6 éﬂﬂ)shed?wi-’sﬁ }ngﬂfga(d’rbnﬁdrl)dneﬁz&&r M@%{ﬂan& &mceﬁgﬁtgd (Kn Q,Zédl—?) ’Ith)remdue 2H)
1 m 5 . 4.12(t, 5(m 4 ,
2. 76(s, %F%%ﬁlh‘iﬂ#el m%togmyd%@%em%ggl @%Bé%bit% eal
Exanpl etlﬁzﬂ@%bm(? ofyxanpl e 1 Ef fects of the | nvent| ve i ndenone
derivatives on differentiation of osteobl ast 5 To exam ne the

ef fects of the NMRELOe J0QYEHOR7 - deri I@dgﬂv’e@ 7oh°’ F 08 (45 Q-6 Q6 (A, and
act hyat i.an tgopnl i d;e I i ne
phogghat 69?&% & %zzeé %%P ?Hg di T%Pﬂ}egt}?gt{ow bs'?gcggllt[’aétggjél |'s,

and t he3@dr{éHno . &Oflﬂ st @n243i(0l, m), 2o e 9AE2H el ost eobl ast-1i ke cel I s,
MC3T3- E1 (ATCC, Japan) or a primary 10 nouse cal varia derived

preosteobl astic cells were observed. MC3T3-E 1 cells were seeded in a
medi um Smpt ai ni ng 4ost eogen3 3 Sadiflabfophedl)-24(E-llua -4 audlidXyphasi)ds- { 3]

13- g| d d . of Exanpl fed
et of o APPSO ORRHELA S Erors 5 P4 RS <o HREh BBRF Slhar o | ncubat edl

foro$ days (mﬁodéau&ebf S}eg)OB df BRASPIEPT WERI pEaRbs @x St \&Ef h@ingey-(3/5d
preost eobl astic cells) CCE i ncubat or. Then, the culturé medi um

was r epAHerpieed)-3- @Tﬂé@ﬁo ﬁéﬂ?tb%)ﬂtb\g@ﬂhér{3v[44t(ﬁleth)’éwﬂ@91/1)m9m9ﬁd every two
th h t t h
ouper nat Jprpbeuclyziften. Phe W8kindd fy SRS ¥ B VERAARY Al et TB(E LNC

subj ect ewmlwliao@hexpit3epiangbd«pyidin: 3-ylgdfimden-Uonago give 06 dﬁz«eporhpmeuier to
al | ow enz nes el Uteld nalysis buffer. The |ysed protein was quantified,
fol | oweld! %uanﬂalveyle

25 'H NMR (CDCls, 300MHz) § 7.2-7.1(3H, m), 7.0 (2H, d, J = 12Hz), 6.9 (2H, d, J
= 6.0Hz), 6.9-6.8 (2H, m), 4.2 (2H, m), 3.9 (3H, s), 3.9-3.8 (2H, m), 2.9 (3H, s), 2.1-2.0
(4H, m), 1.7-1.5 (2H, m), 1.3-1.2 (4H, m)

Example 107. Synthesis of 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-{3-[4-
30 (methylsulfonyl)piperazin-1-yljpropoxy}-1H-inden-1-one hydrochloride salt

Step 1. +-Butyl 4-(3-(3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-1-o0xo0-1H-inden-6-
yloxy)propyl)piperazine- 1-carboxylate
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20 neasurenent of ALP activity using 4-nitrophenyl phosphate. The results
are shown in Table 1. Further, a group treated only with DVSO or OF
was t est ewtof20r1/08bRsactivities for conparison. The grouprptraat2ee/mplsg Wit h
DMSO did not show any ALP activity. In addition, the group treated only

wi th OF showed an ALP activity, which was |ower than 25 that of the group
treated with the inventive conpound together with OF. In contrast, a group

treated with THEphBRS bY Step TBIHNMhIIOIS)eeptitdd e Eptshie 1 han 100%
of activity, based on the XﬁP activ#{y of tﬁg roﬁp ?reaﬁgggg?Fﬁdgﬂﬁy OF,

t he act i@itr9mpsr @b -ddlherpbanylbh-oxhd ZEtndenrét ylaxy)orepyhpipeeazineripound.
Meanwhi | . I i i i i d
anwni cﬁrt}?réﬁpﬁfé) 8hGidaady dﬁgﬁ qr gphkgxgpfﬁgr(%oéé :agsté)xm%}lg %9%91?5' DstiRP of hapuat €

using 30 t lzarin re stainin oloring occur$ due to
t he r eagnérpholofoettoay)ibaored Jepienyuhi/-dmdenel -bn@s t lbemethbroy-3 AgridingItoportihie

reaction wth arenazg |LI. by way of .nmeasyring the val ye of. absprbance. As a
result, a|‘:Vbéfd mnsteqdg O?o? 'r?gﬂdw%toﬁoéx? easz({TFS‘?fPV\liel"?g :Buinﬁﬁai Y r 8¢ rcé’?‘m“hor

degr ee fobforbidtegr@plp(EIONRAeREned ™ 1 )Wotdbtdil themiid ®nipauked! y i ncreased red
cells were observed for the group treated with the inventive conpound and
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100"t g et L S E G L A ST
(methylsulfonyl)piperazin-1-yl]propoxy}-1H-inden-1-one
To a solution of 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-y1)-6-(3-(piperazin-
20  1-yl)propoxy)-1H-inden-1-one (90mg, 1.2eq, 0.2mmol) obtained in Step 2 in CH,ClI; at
0°C was added triethylamine (1.5eq) and methylsulfonyl chloride(1.0eq). The mixture was
stirred for 1 h at room temperature and diluted with CH,Cl,. The mixture was washed with
H,O and brine, dried over MgSOy, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexanes = 1:1) to obtain the title compound
25  (20%).
'H NMR (CDCls, 300MHz) & 7.22-7.08 (3H, m), 6.98-6.76 (6H, m), 4.08 (2H, t, J
= 4.5Hz), 3.89 (3H, s), 3.34-3.19 (4H, m), 2.80 (3H, s), 2.63-2.52 (6H, m), 2.05-1.99 (2H,

m)

30 Step 4. 3-(3,5-Difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {3-[4-
(methylsulfonyl)piperazin-1-yl]propoxy}-1H-inden-1-one hydrochloride salt
The procedure of Step 8 of Example 1 was repeated except for using 3-(3,5-
difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {3-[4-(methylsulfonyl)piperazin-1-
yllpropoxy}-1H-inden-1-one obtained in Step 3 as a starting material instead of 6-(2-
98
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morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one to give the title compound
in quantitative yield.

'H NMR (CDCl;, 300MHz) § 7.6-7.5 (1H, m), 7.2-7.1 (3H, m), 7.1-7.0 (2H, m),
6.9 (2H, d, J = 6.0Hz), 6.9-6.8 (1H, m), 4.2 (2H, t,J = 6.0Hz), 4.0 (3H, s), 3.9-3.8 (2H, m),
3.3-3.2 (2H, s), 3.1-3.0 (2H, m), 2.9 (3H, s), 2.5-2.4 (2H, m), 2.1-2.0 (4H, m)

Example 108. Synthesis of 3-(2,4-difluorophenyl)-6-{3-[4-(methylsulfonyl)piperazin-1-
yl]propoxy}-2-p-tolyl-1H-inden-1-one

Step 1. 2-Bromo-3-(2,4-difluorophenyl)-6-[3-(4-(methylsulfonyl)piperazin-1-yl)propoxy}-

1H-inden-1-one

N
SN 0

o o
HO
SoEELTEVI
o o L
K,COj, Nal
"~
DMF

F

To a solution of 2-bromo-3-(2,4-difluorophenyl)-6-hydroxy-1H-inden-1-one
(500mg, 1.48mmol) obtained in Step 5 of Example 82 in DMF was added K,COs(3eq), 3-
[4-(methylsulfonyl)piperazin-1-yl]propyl methanesulfonate (669mg, 2.23mmol, 1.5eq),
and Nal(0.3 eq) sequentially. The mixture was heated to 60°C for 16 h. The reaction
mixture was quenched with H>O and extracted with EtOAc. The organic layer was washed
with H,O and brine, dried over MgSO4, and concentrated in vacuo. The residue was
purified by silica gel column chromatography (2% MeOH/CH,Cl,) to obtain the title
compound (66%).

'H NMR (300MHz, CDCl;): 8 1.98(m, 2H), 2.57(m, 6H), 2.80(s, 3H), 3.25(m, 4H),
4.05(t, 2H), 6.80(m, 2H), 7.03(m, 2H), 7.20(s, 1H), 7.51(m, 1H)

Step 2. 3-(2,4-Difluorophenyl)-6-{3-[4-(methylsulfonyl)piperazin-1-yl]propoxy}-2-p-
tolyl-1H-inden-1-one
The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[3-(4-(methylsulfonyl)piperazin-1-yljpropoxy]-1H-inden-1-one
obtained in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-
99
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phenyl-1H-inden-1-one and p-tolylboronic acid instead of 3-pyridinylboronic acid to
obtain the title compound (76%).

'H NMR (300MHz, CDCls): & 1.97(m, 2H), 2.32(s, 3H), 2.57(m, 6H), 2.80(s, 3H),
3.27(m, 4H), 4.05(t, 2H), 6.81(m, 2H), 6.95(m, 2H), 7.11(m, 4H), 7.20(d, 1H, J = 1.9Hz),
7.26(m, 1H)

Example 109. Synthesis of 3-(2,4-difluorophenyl)-6-{3-[4-(methylsulfonyl)piperazin-1-
yllpropoxy}-2-(6-methoxypyridin-3-yl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[3-(4-(methylsulfonyl)piperazin-1-yl)propoxy]-1H-inden-1-one
obtained in Step 1 of Example 108 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 6-methoxy-3-pyridinylboronic
acid instead of 3-pyridinylboronic acid to obtain the title compound (77%).

'H NMR (300MHz, CDCl3) : & 1.98(m, 2H), 2.58(m, 6H), 2.80(s, 3H), 3.27(m, 4H),
3.91(s, 3H), 4.07(t, 2H), 6.70(dd, 1H, J = 0.7, 8.7Hz), 6.82(m, 2H), 6.95(m, 2H), 7.20(d,
1H, J = 1.8Hz), 7.31(m, 1H), 7.53(dd, 1H, J = 2.4, 8.7Hz), 8.06(dd, 1H, J = 0.7, 2.4Hz)

Example 110. Synthesis of 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-{3-
[4-(methylsulfonyl)piperazin-1-yl]propoxy}-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[3-(4-(methylsulfonyl)piperazin-1-yl)propoxy]-1H-inden-1-one
obtained in Step 1 of Example 108 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 3-fluoro-4-
methoxyphenylboronic acid instead of 3-pyridinylboronic acid to obtain the title compound
(77%).

'H NMR (300MHz, CDCls): & 1.98(m, 2H), 2.58(m, 6H), 2.79(s, 3H), 3.25(m, 4H),
3.87(s, 3H), 4.06(t, 2H), 6.82(m, 3H), 7.00(m, 3H), 7.18(s, 1H), 7.29(m, 2H)

Example 111. Synthesis of 3-(2,4-difluorophenyl)-6-{3-[4-(methylsulfonyl)piperazin-1-
yllpropoxy}-2-(quinolin-3-yl)-1H-inden-1-one
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The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[3-(4-(methylsulfonyl)piperazin-1-yl)propoxy]-1H-inden-1-one
obtained in Step 1 of Example 108 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and  3-quinolinylboronic  acid
instead of 3-pyridinylboronic acid to obtain the title compound (83%).

'H NMR (300MHz, CDCl;) : § 2.03(m, 2H), 2.06(m, 6H), 2.80(s, 3H), 3.27(m, 4H),
4.09(t, 2H), 6.86(m, 1H), 6.96(m, 3H), 7.26(m, 1H), 7.35(m, 1H), 7.56(m, 1H), 7.84(d, 1H,
J = 8.2Hz), 8.03(d, 1H, J = 8.2Hz), 8.32(s, 1H), 8.57(s, 1H)

Example 112. Synthesis of 3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-
ylethoxy]-2-p-tolyl-1 H-inden-1-one

Step 1. 2-Bromo-3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-1H-
inden-1-one

The procedure of Step 6 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-hydroxy-1H-inden-1-one obtained in Step 5 of Example 82 as a
starting material instead of 2-bromo-6-hydroxy-3-phenyl-1H-inden-1-one, 2-(1,1-
dioxothiomorpholin-4-yl)ethanol instead of 4-(2-hydroxyethyl)morpholine to obtain the
title compound (65%).

'H NMR (300MHz, CDCls): 6 3.00(t, 2H), 3.14(m, 4H), 3.17(m, 4H), 4.11(t, 2H),
6.78(m, 1H), 6.83(m, 1H), 7.05(m, 2H), 7.16(d, 1H, J = Hz), 7.68(m, 1H)

Step 2. 3-(2,4-Difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-p-tolyl-1H-
inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-1H-inden-1-one obtained
in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-
inden-1-one and p-tolylboronic acid instead of 3-pyridinylboronic acid to obtain the title
compound (70%).

'H NMR (300MHz, CDCl3): & 2.32(s, 3H), 3.00(t, 2H), 3.10(m, 4H), 3.16(m, 4H),
4.13(t, 2H), 6.83(m, 2H), 6.93(m, 2H), 7.13(m, SH), 7.28(m, 1H)

Example 113. Synthesis of 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(1,1-
dioxothiomorpholin-4-yl)ethoxy]-1H-inden-1-one
101
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The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-1H-inden-1-one obtained
in Step 1 of Example 112 as a starting material instead of 6-(2-morpholinoethoxy)-2-
bromo-3-phenyl-1H-inden-1-one and 6-methoxy-3-pyridinylboronic acid instead of 3-
pyridinylboronic acid to obtain the title compound (67%).

'H NMR (300MHz, CDCl5): § 3.01(t, 2H), 3.12(m, 4H), 3.16(m, 4H), 3.91(s, 3H),
4.12(t, 2H), 6.69(d, 1H, J = 8.2Hz), 6.85(m, 2H), 6.97(m, 2H), 7.17(d, 1H, J = 2.0Hz),
7.32(m, 1H), 7.53(dd, 1H, J = 2.3, 8.7Hz), 8.06(d, 1H, J = 1.5Hz)

Example 114. Synthesis of 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-[2-
(1,1-dioxothiomorpholin-4-yl)ethoxy]-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-1H-inden-1-one obtained
in Step 1 of Example 112 as a starting material instead of 6-(2-morpholinoethoxy)-2-
bromo-3-phenyl-1H-inden-1-one and 3-fluoro-4-methoxyphenylboronic acid instead of 3-
pyridinylboronic acid to obtain the title compound (74%).

'H NMR (300MHz, CDCl3): & 3.00(t, 2H), 3.10(m, 4H), 3.18(m, 4H), 3.87(s, 3H),
4.12(t, 2H), 6.83(m, 3H), 7.00(m, 4H), 7.16(s, 1H), 7.28(m, 1H)

Example 115. Synthesis of 3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-2-(quinolin-3-yl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-1H-inden-1-one obtained
in Step 1 of Example 112 as a starting material instead of 6-(2-morpholinoethoxy)-2-
bromo-3-pheny1-1H-inden-1-one and 3-quinolinylboronic acid instead of 3-
pyridinylboronic acid to obtain the title compound (74%).

'H NMR (300MHz, CDCl5): § 3.03(m, 2H), 3.10(m, 4H), 3.19(m, 4H), 4.16(t, 2H),
6.86(m, 1H), 6.97(m, 3H), 7.23(m, 1H), 7.35(m, 1H), 7.56(m, 1H), 7.70(m, 1H), 7.83(d,
1H, J = 8.3Hz), 8.01(d, 1H, J = 8.3Hz), 8.32(d, 1H, J = 1.5Hz), 8.57(d, 1H, J = 2.0Hz)
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Example 116. Synthesis of 3-(2,4-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-
yl]ethoxy}-2-p-tolyl-1H-inden-1-one

Step 1. 2-Bromo-3-(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-
1H-inden-1-one

The procedure of Step 1 of Example 108 was repeated except for using 2-[4-
(methylsulfonyl)piperazin-1-yl]ethyl methanesulfonate instead of 3-[4-
(methylsulfonyl)piperazin-1-ylJpropyl methanesulfonate to obtain the title compound
(65%).

'H NMR (300MHz, CDCly): & 7.47-7.54(m, 1H), 7.18(d, 1H), 6.97-7.09(m, 2H),
6.75-6.85(m, 2H), 4.03(t, 2H), 3.27(m, 4H), 2.86(t, 2H), 2.78(s, 3H), 2.69(m, 4H)

Step 2. 3-(2,4-Difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-2-p-tolyl-
1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-
phenyl-1H-inden-1-one and p-tolylboronic acid instead of 3-pyridinylboronic acid to
obtain the title compound (73%).

'H NMR (300MHz, CD;OD): & 7.28(m, 1H), 7.06-7.18(m, 5H), 6.89-6.95(m, 2H),
6.78-6.83(m, 2H), 4.13(t, 2H), 3.27(m, 4H), 2.86(t, 2H), 2.78(s, 3H), 2.70(m, 4H), 2.31(s,
3H)

Example 117. Synthesis of 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-{2-[4-
(methylsulfonyl)piperazin-1-yljethoxy}-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-diﬂuorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 of Example 116 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 6-methoxy-3-pyridinylboronic
acid instead of 3-pyridinylboronic acid to obtain the title compound (68%).

'H NMR (200MHz, CD;0D): & 8.07(s, 1H), 7.52-7.58(m, 2H), 7.21(d, 1H), 6.91-
6.99(m, 2H), 6.85-6.90(m, 2H), 6.69(d, 1H), 4.16(t, 2H), 3.73(s, 3H), 3.30(m, 4H), 2.90(t,
2H), 2.81(s, 3H), 2.73(m, 4H)
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Example 118. Synthesis of 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-{2-
[4-(methylsulfonyl)piperazin-1-yljethoxy}-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 of Example 116 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 3-fluoro-4-
methoxyphenylboronic acid instead of 3-pyridinylboronic acid to obtain the title compound
(68%).

'H NMR (300MHz, CDCl3): & 7.28(d, 1H), 7.18(d, 1H), 6.97-7.03(m, 4H), 6.79-
6.85(m, 3H), 4.14(t, 2H), 3.87(s, 3H), 3.28(m, 4H), 2.87(t, 2H), 2.79(s, 3H), 2.71(m, 4H)

Example 119. Synthesis of 3-(2,4-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-
yl]ethoxy}-2-(quinolin-3-yl)-1 H-inden-1-one

The prbcedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 of Example 116 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 3-quinolinylboronic acid
instead of 3-pyridinylboronic acid to obtain the title compound (71%).

'H NMR (300MHz, CDCl;): & 8.56(d, J = 1.8Hz, 1H), 8.32(d, 1H), 8.01(d, J =
8.4Hz, 1H), 7.83(d, J = 7.8Hz, 1H), 7.68-7.73(m, 1H), 7.53-7.58(m, 1H), 7.32-7.40(m, 1H),
7.25(m, 1H), 6.92-7.00(m, 3H), 6.85(dd, J = 8.1Hz, 2.4Hz, 1H), 4.17(t, 2H), 3.28(s, 3H),
2.90(t, 2H), 2.79(s, 3H), 2.72(m, 4H)

Example 120. Synthesis of 3-(2,4-difluorophenyl)-6-{2-[1-(methylsulfonyl)piperidin-4-
yl]ethoxy}-2-p-tolyl-1H-inden-1-one

Step 1. 2-Bromo-3-(2,4-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperidin-4-yl]ethoxy}-
1H-inden-1-one

The procedure of Step 1 of Example 108 was repeated except for using 2-[4-
(methylsulfonyl)piperidin-4-yl]ethyl methanesulfonate instead of 3-[4-
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(methylsulfonyl)piperazin-1-yl]propyl methanesulfonate to obtain the title compound
(63%).

'H NMR (300MHz, CDCls): & 7.47-7.54(m, 1H), 7.15(d, J = 2.1Hz, 1H), 6.96-
7.11(m, 2H), 6.83(dd, J = 8.1Hz, 2.4Hz, 1H), 6.73(dd, J = 8.1Hz, 2.4Hz, 1H), 4.03(t, 2H),
3.81(m, 2H), 2.70(s, 3H), 2.60-2.66(m, 2H), 1.70-1.87(m, 4H), 1.64-1.67(m, 1H), 1.33-
1.46(m, 2H)

Step 2. 3-(2,4-Difluorophenyl)-6- {2-[1-(methylsulfonyl)piperidin-4-yl]ethoxy}-2-p-tolyl-
1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperidin-4-yl]ethoxy} -1 H-inden- 1 -one
obtained in Step 1 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-
phenyl-1H-inden-1-one and p-tolylboronic acid instead of 3-pyridinylboronic acid to
obtain the title compound (68%).

'H NMR (300MHz, CDCL): § 7.30(d, 1H), 7.06-7.15(m, 5H), 6.85-6.95(m, 2H),
6.76-6.82(m, 2H), 4.05(t, 2H), 3.81(m, 2H), 2.77(s, 3H), 2.63(t, 2H), 2.31(s, 3H), 1.81-
1.88(m, 2H), 1.75-1.79(m, 2H), 1.58-1.68(m, 1H), 1.34-1.44(m, 2H)

Example 121. Synthesis of 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-{2-[1-
(methylsulfonyl)piperidin-4-yl}ethoxy}-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperidin-4-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 of Example 120 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 6-methoxy-3-pyridinylboronic
acid instead of 3-pyridinylboronic acid to obtain the title compound (68%).

'H NMR (300MHz, CDCLy): & 8.06(s, 1H), 7.53(d, J = 8.7Hz, 1H), 7.31-7.36(m,
1H), 7.17(s, 1H), 6.92-7.01(m, 2H), 6.78-6.88(m, 2H), 6.69(d, J = 8.7Hz, 1H), 4.08(t, 2H),
3.92(s, 3H), 3.83(m, 2H), 2.79(s, 3H), 2.64(t, 2H), 1.90-2.06(m, 2H), 1.77-1.85(m, 2H),
1.67-1.69(m, 1H), 1.39-1.46(m, 2H)

Example 122. Synthesis of 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-{2-
[1-(methylsulfonyl)piperidin-4-yl}ethoxy}-1H-inden-1-one
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The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperidin-4-yl]ethoxy}-1H-inden-1-one
obtained in Step 1 of Example 120 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 3-fluoro-4-
methoxyphenylboronic acid instead of 3-pyridinylboronic acid to obtain the title compound
(68%).

'H NMR (300MHz, CDCl;): & 7.30(d, 1H), 7.14(d, 1H), 6.94-7.02(m, 4H), 6.76-
6.86(m, 3H), 4.05(t, 2H), 3.87(s, 3H), 3.79(m, 2H), 2.77(s, 3H), 2.66(t, 2H), 1.84-1.89(m,
2H), 1.77-1.79(m, 2H), 1.68-1.76(m, 1H), 1.38-1.45(m, 2H)

Example 123. Synthesis of 3-(2,4-difluorophenyl)-6-{2-[1-(methylsulfonyl)piperidin-4-
yl]ethoxy}-2-(quinolin-3-yl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperidin-4-yl]ethoxy} -1 H-inden-1-one
obtained in Step 1 of Example 120 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and 3-quinolinylboronic acid
instead of 3-pyridinylboronic acid to obtain the title compound (70%).

'H NMR (300MHz, CDCl): 6 8.56(s, 1H), 8.31(s, 1H), 8.01(d, J = 8.1Hz, 1H),
7.82(d, J = 7.8Hz, 1H), 7.67-7.72(m, 1H), 7.52-7.57(m, 1H), 7.31-7.36(m, 1H), 7.21(m,
1H), 6.93-6.99(m, 3H), 6.82(d, J = 7.8Hz, 1H), 4.08(t, 2H), 3.83(m, 2H), 2.71(s, 3H),
2.67(t, 2H), 1.79-2.04(m, 4H), 1.70-1.77(m, 1H), 1.35-1.46(m, 2H)

Example 124. Synthesis of 3-(2,4-difluorophenyl)-6-[2-(morpholin-4-yl)ethoxy]-2-p-
tolyl-1H-inden-1-one

Step 1. 2-Bromo-3-(2,4-difluorophenyl)-6- {2-(morpholin-4-yl)ethoxy}-1 H-inden-1-one
The procedure of Step 1 of Example 108 was repeated except for using 4-(2-
chloroethyl)morpholine hydrochloride instead of 3-[4-(methylsulfonyl)piperazin-1-
yl]propyl methanesulfonate, not adding Nal, and being stirred at 70°C for 4 h to obtain the
title compound (68%).
'H NMR (300MHz, CDCL): 8 2.57(m, 4H), 2.80(t, 2H), 3.74(m, 4H), 4.12(t, 2H),
6.80(m, 2H), 7.04(m, 2H), 7.17(s, 1H), 7.51(m, 1H)
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Step 2. 3-(2,4-Difluorophenyl)-6-[2-(morpholin-4-yl)ethoxy]-2-p-tolyl-1H-inden- 1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-(morpholin-4-yl)ethoxy}-1H-inden-1-one obtained in Step 1 as
a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one
and p-tolylboronic acid instead of 3-pyridinylboronic acid to obtain the title compound
(80%).

'H NMR (300MHz, CDCls): § 2.32(s, 3H), 2.59(m, 4H), 2.82(t, 2H), 3.74(m, 4H),
4.15(t, 2H), 6.83(m, 2H), 6.93(m, 2H), 7.13(m, 5H), 7.56(m, 1H)

Example 125. Synthesis of 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-
(morpholin-4-yl)ethoxy]-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6-{2-(morpholin-4-yl)ethoxy}-1 H-inden-1-one obtained in Step 1 of
Example 124 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-
1H-inden-1-one and 6-methoxy-3-pyridinylboronic acid instead of 3-pyridinylboronic acid
to obtain the title compound (81%). ‘

'H NMR (300MHz, CDCl;): § 2.59(m, 4H), 2.82(t, 2H), 3.74(m, 4H), 3.91(s, 3H),
4.15(t, 2H), 6.69(d, 1H, J = 8.6Hz), 6.83(m, 2H), 6.97(m, 2H), 7.19(s, 1H), 7.32(m, 1H),
7.54(dd, 1H, J = 2.4, 8.6Hz), 8.05(s, 1H)

Example 126. Synthesis of 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-[2-
(morpholin-4-yl)ethoxy]-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-(morpholin-4-yl)ethoxy}-1H-inden-1-one obtained in Step 1 of
Example 124 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-
1H-inden-1-one and 3-fluoro-4-methoxyphenylboronic acid instead of 3-pyridinylboronic
acid to obtain the title compound (81%).

'H NMR (300MHz, CDCls): & 2.58(t, 4H), 2.82(t, 2H), 3.75(t, 4H), 3.87(s, 3H),
4.15(t, 2H), 6.84(m, 3H), 7.00(m, 4H), 7.18(s, 1H), 7.58(m, 1H)

Example 127. Synthesis of 3-(2,4-difluorophenyl)-6-[2-(morpholin-4-yl)ethoxy]-2-

(quinolin-3-yl)-1H-inden-1-one
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The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-3-
(2,4-difluorophenyl)-6- {2-(morpholin-4-yl)ethoxy}-1 H-inden-1-one obtained in Step 1 of
Example 124 as a starting material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-
1H-inden-1-one and 3-quinolinylboronic acid instead of 3-pyridinylboronic acid to obtain
the title compound (85%).

'H NMR (300MHz, CDCls): & 2.60(t, 4H), 2.84(t, 2H), 3.75(t, 4H), 4.18(t, 2H),
6.87(m, 1H), 6.96(m, 3H), 7.25(m, 1H), 7.36(m, 1H), 7.56(m, 1H), 7.70(m, 1H), 7.83(d,
1H, J = 7.9Hz), 8.02(d, 1H, J = 8.2Hz), 8.32(s, 1H), 8.57(d, 1H, J = 2.0Hz)

Example 128. Synthesis of 3-(3,5-difluorophenyl)-5-[2-(morpholin-4-yl)ethoxy]-2-
(pyridin-3-yl)-1H-inden-1-one

Step 1. 3-Bromo-5-methoxy-1H-inden-1-one

O

0
NBS, AIBN
W lamp O’
MeO MeO

Br

5-Methoxy-1H-indan-1-one (1.3g, 8.01lmmol) was placed into a flask and dissolved
in CCly (10mL). To the resulting solution, NBS (3.14g, 17.62mmol) and AIBN (394mg,
2.40mmol) were added. The resulting mixture was allowed to reflux for 3 h, while being
irradiated by a tungsten lamp (375W). After cooling to room temperature, triethylamine
(4.05g, 40.05mmol) was added and stirred for 16 h at room temperature. The reaction
mixture was quenched with sat. Na,S,0; extracted with CH,Cl»(20mLx3). The organic
layers were washed H,O and brine, dried over MgSO, and concentrated in vacuo to give
the desired product (1.55g, 80%).

'H NMR (300MHz, CDCls) & 3.89(s, 3H), 6.21(s, 1H), 6.71(dd, 1H, J = 2.0, 8.0Hz),
6.77(d, 1H, J=2.0Hz), 7.38(d, 1H J = 8.0H); MS(m/e, M") : 239

Step 2. 3-(3,5-Difluorophenyl)-5-methoxy-1H-inden-1-one
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(HO),B F Q
O
y -
() i
MeO Pdy(dba)s Q F
Br Pph3, NazCO3 E

To a reaction vial, 3-bromo-5-methoxy-1H-inden-1-one (1.5g, 6.27mmol) obtained
in Step 1, 3,5-difluorophenylboronic acid (1.19g, 7.52mmol), Pd,(dba); (284mg,
0.31mmol), PPh; (329 mg, 1.25 mmol), 2M Na,CO; (7.84mL, 15.68mmol), and
ethyleneglycol dimethyl ether (15mL) were sequentially charged. The reaction vial was
heated to reflux for 3 h. After cooling to room temperature, the reaction was diluted with
EtOAc and filtered through a Celite pad. The solution was washed with H,O and brine,
dried over MgSQ,, and concentrated in vacuo. The residue was purified by silica gel
column chromatography (EtOAc/hexanes = 1:10) to afford the desired product (1.12g,
65%).

'H NMR (300MHz, CDCl;) 6§ 3.87(s, 3H), 6.03(s, 1H), 6.71(dd, 1H, J = 2.0, 8.0Hz),
6.85(d, 1H, J = 2.0Hz), 6.94(m, 1H), 7.10-7.17 (m, 2H), 7.51(d, 1H J = 8.0H); MS(m/e,
M": 272

Step 3. 2-Bromo-3-(3,5-difluorophenyl)-5-methoxy-1H-inden-1-one

o

(1) (
MeO O’ Br
Bry MeO
e ¢ )
F

F

F

To a solution of 3-(3,5-difluorophenyl)-5-methoxy-1H-inden-1-one (810mg,
2.98mmol) obtained in Step 2 in CH,Cl; (10mL) at 0°C was added dropwise a solution of
Br, (571mg, 3.57mmol) in CH,Cl, (3mL). The mixture was stirred for 3 h at room
temperature. The reaction was diluted with H,O (10mL) and extracted with CH,Cl,. The
extracts were washed with H,O and brine, dried over MgSQO,, and concentrated in vacuo.
The residue was purified by silica gel column chromatography (CH,Cl,/hexanes) to afford
the desired product (1.0g, 95%).

'H NMR (300MHz, CDCl3) 8 3.86(s, 3H), 6.67(m, 2H), 6.97(m, 1H), 7.16(m, 2H),
7.57(d, 1H, J = 8.6Hz); MS(m/e, M") : 351
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Step 4. 3-(3,5-Difluorophenyl)-5-methoxy-2-(pyridin-3-yl)-1 H-inden-1-one

~
L0 v
MeO Pd(PPh3)4, N82C03

microwave

To a microwave reaction vial, 2-bromo-3-(3,5-difluorophenyl)-5-methoxy-1H-
inden-1-one (300mg, 0.85mmol) obtained in Step 3, 3-pyridinylboronic acid (126mg,
1.03mmol), Pd(PPhs)4 (50mg, 0.043mmol), 3M Na,COj3 (0.85mL, 1.44mmol), and dioxane
(5mL) were sequentially charged. The reaction vial was placed into a microwave reactor
and irradiated at 150°C for 10 min. After cooling to room temperature, the reaction was
diluted with EtOAc and dried over MgSO, The mixture was filtered through a Celite pad
while rinsing with EtOAc and then concentrated in vacuo. The residue was purified by
silica gel column chromatography (EtOAc/hexanes = 1:3) to afford the desired product
(220mg, 75%).

'H NMR (300MHz, CDCl3) & 3.88(s, 3H), 6.67(d, 1H, J = 2.1Hz), 6.74(dd, 1H, J =
2.1, 8.0Hz), 6.89(m, 3H), 7.30(d, 1H, J = 4.8Hz), 7.61(d, 1H, J = 8.0Hz), 7.69(dd, 1H, J =
1.7, 8.0Hz), 8.42(d, 1H, J = 1.7Hz), 8.52(dd, 1H, J = 1.7, 4.8Hz); MS(mm/e, M") : 349

Step 5. 3-(3,5-Difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one

To a solution of 3-(3,5-difluorophenyl)-5-methoxy-2-(pyridin-3-yl)-1H-inden-1-
one (210mg, 0.60mmol) obtained in Step 4 in AcOH (6mL) was added HBr(3mL). The
mixture was heated to reflux at 120°C for 16 h. The reaction mixture was cooled to room
temperature and neutralized with 3N-NaOH. The resulting solution was extracted with

EtOAc (10mL). The extracts were washed with H,O and brine, dried over MgSQOy, and -
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concentrated in vacuo. The residue was purified by recrystallization with CH,Cl,/hexanes
to afford the desired product (200mg, 99%).

'H NMR (300MHz, DMSO) & 6.58(d, 1H, J = 1.8Hz), 6.68(dd, 1H, J = 1.6, 7.9Hz),
7.18(m, 2H), 7.40(m, 2H), 7.48(d, 1H, J = 7.9Hz), 7.62(dd, 1H, J = 1.8, 8.1Hz), 8.35(m,
1H), 8.49(dd, 1H, J = 1.6, 4.9Hz) ; MS(m/e, M") : 335

Step 6. 3-(3,5-Difluorophenyl)-5-[2-(morpholin-4-yl)ethoxy]-2-(pyridin-3-yl)-1H-inden-1-
one

To a solution of 3-(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-
one(60mg, 0.18mmol) obtained in Step 5 in DMF (2 mL) was added K,COs3(75mg,
0.54mmol) and 4-(2-chloroethyl)morpholine hydrochloride(50mg, 0.27mmol). The
mixture was heated to 80°C for 3 h and cooled to room temperature. The resulting solution
was diluted with H,O and extracted with EtOAc (5mLx3). The extracts were washed with
H,0 and brine, dried over MgSO,, and concentrated in vacuo. The residue was purified by
silica gel column chromatography (2% MeOH/CH,Cl,) to afford the title compound (55mg,
68%).

'H NMR (300MHz, CDCls) & 2.57(t, 4H), 2.82(t, 2H), 3.74(t, 4H), 4.16(t, 2H),
6.69(d, 1H, J = 1.9Hz), 6.73(dd, 1H, J = 2.1, 8.0Hz), 6.89(m, 3H), 7.29(d, 1H, J = 4.9Hz),
7.59(d, 1H, J = 8.0Hz), 7.68(dd, 1H, J = 2.1, 8.0Hz), 8.42(d, 1H, J = 1.6Hz), 8.52(dd, 1H,
J = 1.6, 4.9Hz); MS(m/e, M") : 448

Example 129. Synthesis of 5-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-

inden-1-one

Step 1. 1-(2-Bromo-4-methoxyphenyl)ethanone
O

/@\ AICl;, AcCl
MeO Br
MeO Br

A round-bottomed flask was charged acetyl chloride (4.20g, 53.56mmol, leq),
AlCl; (7.13g, 53.56mmol, leq), and carbon disulfide (80mL). To the mixture was added

dropwise a solution of 3-bromoanisole (9.75g, 52.13mmol) in carbon disulfide (20mL) and
stirred for 16 h. The resulting solution was diluted with ice water (100mL) and extracted
with CH,Gl, (50mLx3). The extracts were washed with H,O, brine, and IN NaOH (30mL).
The organic layer was dried over MgSO, and concentrated in vacuo. The residue was
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purified by silica gel column chromatography (EtOAc/hexanes = 1:10) to afford the title
compound (6.2g, 51%).

'H NMR (300MHz, CDCl3) § 7.48(dd, J = 8.4Hz, 1,2Hz, 1H), 7.04(brs. 1H),
6.76(dd, 1H), 3.74(s, 3H), 2.52(s, 3H)

Step 2. (E)-1-(2-Bromo-4-methoxyphenyl)-3-phenyl-2-propen-1-one

O
J‘\@ O
H
i L
/©5U\ NaOH, EtOH MeO Br O
MeO Br

To a solution of 1-(2-bromo-4-methoxyphenyl)ethanone (6.2g, 27.06mmol)
obtained in Step 1 in EtOH (50mL) at 0°C was added sequentially aq. NaOH solution
(8.12mL, 81.19mmol, 3eq) and benzaldehyde (3.3mL, 32.48mmol, 1.2eq). After being
stirred for additional 4 h at room temperature, the mixture was diluted with H,O and
neutralized with 3N HCI. The resulting mixture was extracted with EtOAc (20mLx3). The

extracts were washed with brine, dried over MgSO,4 and concentrated in vacuo to obtain
the desired product (6g, 70%).

'H NMR (300MHz, CDCl;) & 7.54-7.59(m, 2H), 7.46-7.49(m, 2H), 7.39-7.42(m,
3H), 7.15-7.21(m, 2H), 6.93(dd, 1H), 3.85(s, 3H)

Step 3. 5-Methoxy-3-phenyl-1H-inden-1-one

o O

PdCl,, PPhs
O | K,CO,4 ’
MeO
MeO Br O Q

To a solution of (E)-1-(2-bromo-4-methoxyphenyl)-3-phenyl-2-propen-1-one (6.0g,
18.91mmol) obtained in Step 2 in DMF (15mL) was added PPh; (1.46g, 5.68mmol, 0.3eq),
K,CO4(5.23g, 37.83mmol, 2eq), and PdCl; (335mg, 1.89mmol, 0.1eq). The reaction vial
was heated to 110°C for 3 h. After cooling to room temperature, the reaction mixture was

diluted with EtOAc and filtered through a Celite pad. The solution was washed with H,O

and brine, dried over MgSQ,, and concentrated in vacuo. The residue was purified by silica
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gel column chromatography (EtOAc/hexanes = 1:5) to afford the desired product (2.8g,
63%).

'H NMR (300MHz, CDCl;) & 7.61-7.64(m, 2H), 7.47-7.51(m, 4H), 6.91(d, J =
1.8Hz, 1H), 6.69(dd, J = 8.1Hz, 1.8Hz, 1H), 6.01(s, 1H), 3.86(s, 3H)

Step 4. 2-Bromo-5-methoxy-3-phenyl-1H-inden-1-one

0
0
oo
O’ NBS MeO
MeO _ . O

5-Methoxy-3-phenyl-1H-inden-1-one (2.8g, 11.85mmol) obtained in Step 3 was
placed into a flask and dissolved in CCl; (20mL). To the resulting solution, NBS (2.53g,
14.22mmol, 1.2eq) and AIBN (280mg, 10%/w) were added. The resulting mixture was
allowed to reflux for 2 h. After cooling to room temperature, the reaction mixture was
quenched with sat. Na,S,0; (20mL) extracted with CH,Cl,(20mLx3). The organic layers
were washed H,O and brine, dried over MgSO, and concentrated in vacuo to give the
desired product (2.45g, 66%).

'H NMR (300MHz, CDCls) & 7.2-7.64(m, 2H), 7.52-7.57(m, 4H), 6.70(d, J =
2.1Hz, 1H), 6.65(dd, J = 8.01, 2.1Hz, 1H), 3.83(s, 3H)

Step 5. 5-Methoxy-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-5-
methoxy-3-phenyl-1H-inden-1-one obtained in Step 4 as a starting material instead of 6-(2-
morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one and being stirred for 10 min to
obtain the title compound (72%).

'H NMR (300MHz, CDCl;) & 8.46(d, J = 1.8Hz, 1H), 8.44(dd, J = 3.3Hz, 2.1Hz,
1H), 7.64-7.68(m, 1H), 7.57(dd, J = 7.2Hz, 1.8Hz, 1H), 7.41-7.44(m, 3H), 7.34-7.38(m,
2H), 7.22(dd, J = 8.1Hz, 4.8Hz, 1H), 6.71(d, J = 1.5Hz, 6.69(d, J = 2.1Hz, 1H), 3.85(s,
3H)

Step 6. 5-Hydroxy-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one
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The procedure of Step 5 of Example 128 was repeated except for using 5-methoxy-
3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 5 as a starting material instead
of 3-(3,5-difluorophenyl)-5-methoxy-2-(pyridin-3-yl)-1H-inden-1-one to obtain the title
compound (93%).

'H NMR (300MHz, CDCls) § 8.46(d, J = 1.8Hz, 1H), 8.43(m, 1H), 7.68-7.72(m,
1H), 7.50(d, J = 7.8Hz, 1H), 7.40-7.44(m, 3H), 7.32-7.37(m, 2H), 6.66(dd, J = 5.1Hz,
1.8Hz, 1H) 6.63(d, J=2.1Hz, 1H)

Step 7. 5-(2-Morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one

The procedure of Step 6 of Example 128 was repeated except for using 5-hydroxy-
3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one obtained in Step 5 as a starting material instead
of 3-(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one to obtain the title
compound (72%).

'H NMR (300MHz, CDCl3) & 8.46(dd, J = 5.1Hz, 1.5Hz, 1H), 8.43(d, J = 1.5Hz,
1H), 7.66(dd, J = 8.1Hz, 2.1Hz 1H), 7.56(d, J = 7.8Hz, 1H), 7.41-7.45(m, 3H), 7.33-
7.37(m, 2H), 7.20-7.24(m, 1H), 6.72(dd, J = 5.4Hz, 2.1Hz, 1H), 6.69(d, J = 2.1Hz, 1H),
4,14(t, 2H), 3.71(m, 4H), 2.80(t, 2H), 2.56(m, 4H); MS(m/e, M") : 412

Example 130. Synthesis of 5-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-4-yl)-1H-

inden-1-one

Step 1. 5-Methoxy-3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-5-
methoxy-3-phenyl-1H-inden-1-one obtained in Step 4 of Example 129 as a starting
material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one, 4-
pyridinylboronic acid instead of 3-pyridinylboronic acid, and being stirred for 10 min to
obtain the title compound (74%).

'H NMR (300MHz, CDCl3) & 8.49(dd, J = 4.8Hz, 1.5Hz, 2H), 7.59(dd, J = 8.4Hz,
1.5Hz, 1H), 7.42-7.46(m, 3H), 7.32-7.37(m, 2H), 7.18(dd, J = 4.8Hz, 1.5Hz, 2H), 6.74(d, J
=2.4Hz, 1H), 6.72(brs, 1H), 3.85(s, 3H)

Step 2. 5-Hydroxy-3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one
The procedure of Step 5 of Example 128 was repeated except for using 5-methoxy-
3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one obtained in Step 1 as a starting material instead
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of 3-(3,5-difluorophenyl)-5-methoxy-2-(pyridin-3-yl)-1H-inden-1-one to obtain the title
compound (88%).

'H NMR (300MHz, CDCl;) § 8.49(dd, J = 4.8Hz, 1.5Hz, 2H), 7.59(dd, J = 8.4Hz,
1.5Hz, 1H), 7.42-7.46(m, 3H), 7.32-7.37(m, 2H), 7.18(dd, J = 4.8Hz, 1.5Hz, 2H), 6.74(d, J
=2.4Hz, 1H), 6.72(brs, 1H)

Step 3. 5-(2-Morpholinoethoxy)-3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one

The procedure of Step 6 of Example 128 was repeated except for using 5-hydroxy-
3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one obtained in Step 2 as a starting material instead
of 3-(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one to obtain the title
compound (70%).

'H NMR (300MHz, CDCl3) § 8.48-8.50(m, 2H), 7.56(dd, J = 8.7Hz, 2.1Hz, 1H),
7.44-7.47(m, 3H), 7.32-7.35(m, 2H), 7.16-7.18(m, 2H), 6.71-6.74(m, 2H), 4,14(t, 2H),
3.72(m, 4H), 2.80(t, 2H), 2.55(m, 4H); MS(m/e, M") : 412

Example 131. Synthesis of 5-(2-morpholinoethoxy)-3-phenyl-2-p-tolyl-1 H-inden-1-one

Step 1. 5-Methoxy-3-phenyl-2-(p-tolyl)-1H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-5-
methoxy-3-phenyl-1H-inden-1-one obtained in Step 4 of Example 129 as a starting
material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one, p-
tolylboronic acid instead of 3-pyridinylboronic acid, and being stirred for 10 min to obtain
the title compound (70%).

'H NMR (300MHz, CDCl;) § 7.53(dd. J = 7.8Hz, 0.6Hz, 1H), 7.34-7.42(m, 5H),
7.16(d, 2H), 7.06(dd, J = 7.8Hz, 0.3Hz, 2H), 6.67(dd, J = 2.1Hz, 1.2Hz, 1H),6.64(d, J =
2.4Hz, 1H) 3.83(s, 3H), 2.31(s, 3H)

Step 2. 5-Hydroxy-3-phenyl-2-(p-tolyl)-1H-inden-1-one

The procedure of Step 5 of Example 128 was repeated except for using 5-methoxy-
3-phenyl-2-(p-tolyl)-1H-inden-1-one obtained in Step 1 as a starting material instead of 3-
(3,5-difluorophenyl)-5-methoxy-2-(pyridin-3-yl)-1 H-inden-1-one to obtain the title
compound (90%).

115



29 84 84 61 113 67 93 155 87 125 63 77 30 150 67 62 90 47 94 109

10

15

20

25

30

WO 2011/030955 PCT/KR2009/006085

'H NMR (300MHz, CDCl3) & 7.48(dd. J = 7.5Hz, 0.6Hz, 1H), 7.34-7.42(m, 5H),
7.16(d, 2H), 7.06(dd, J = 7.8Hz, 0.6Hz, 2H), 6.63(dd, J = 3.6Hz, 1.5Hz, 1H), 6.60(d, J =
2.1Hz, 1H), 5.58(s. 1H, OH), 2.31(s, 3H)

Step 3. 5-(2-Morpholinoethoxy)-3-phenyl-2-(p-tolyl)-1H-inden-1-one

The procedure of Step 6 of Example 128 was repeated except for using 5-hydroxy-
3-phenyl-2-(p-tolyl)-1H-inden-1-one obtained in Step 2 as a starting material instead of 3-
(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one to obtain the title
compound (78%).

'H NMR (300MHz, CDCl3) § 7.52(d, J = 7.8Hz, 1H), 7.39-7.42(m, 3H), 7.34-
7.39(m, 2H), 7.14-7.17(m, 2H), 7.05-7.07(m, 2H), 6.64-6.69(m, 2H), 4.13(t, 2H), 3.72(m,
4H), 2.79(t, 2H), 2.55(m, 4H), 2.26(s, 3H); MS(m/e, M") : 425

Example 132. Synthesis of 5-(2-morpholinoethoxy)-2-(3-fluoro-4-methylphenyl)-3-
phenyl-1H-inden-1-one

Step 1. 2-(3-Fluoro-4-methylphenyl)-5-Methoxy-3-phenyl-1 H-inden-1-one

The procedure of Step 7 of Example 1 was repeated except for using 2-bromo-5-
methoxy-3-phenyl-1H-inden-1-one obtained in Step 4 of Example 129 as a starting
material instead of 6-(2-morpholinoethoxy)-2-bromo-3-phenyl-1H-inden-1-one, 3-fluoro-
4-methylphenylboronic acid instead of 3-pyridinylboronic acid, and being stirred for 10
min to obtain the title compound (65%).

'H NMR (300MHz, CDCl;) & 7.54(dd. J = 4.8Hz, 3.6Hz, 1H), 7.38-7.43(m, 3H),
7.33-7.36(m, 2H), 7.04(m, 1H), 6.91-6.97(m, 2H), 6.65-6.68(m, 2H), 3.83(s, 3H), 2.23(s,
3H)

Step 2. 2-(3-Fluoro-4-methylphenyl)-5-hydroxy-3-phenyl-1H-inden-1-one

The procedure of Step 5 of Example 128 was repeated except for using 2-(3-fluoro-
4-methylphenyl)-5-methoxy-3-phenyl-1H-inden-1-one obtained in Step 1 as a starting
material instead of 3-(3,5-difluorophenyl)-5-methoxy-2-(pyridin-3-yl)-1H-inden-1-one to
obtain the title compound (88%).

'H NMR (300MHz, CDCl;) & 7.52(dd. J = 4.8Hz, 3.6Hz, 1H), 7.41-7.46(m, 3H),
7.32-7.39(m, 2H), 7.04(m, 1H), 6.91-6.97(m, 2H), 6.65-6.68(m, 2H), 2.23(s, 3H)
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Step 3. 5-(2-Morpholinoethoxy)-2-(3-fluoro-4-methylphenyl)-3-phenyl-1 H-inden-1-one

The procedure of Step 6 of Example 128 was repeated except for using 2-(3-fluoro-
4-methy1pheny1)-5-hydroxy-3-phenyl—1H-inden-1-one obtained in Step 2 as a starting
material instead of 3-(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one to
obtain the title compound (71%).

'H NMR (300MHz, CDCl;) & 7.53(d, J = 8.1Hz, 1H), 7.42-7.43(m, 3H), 7.33-
7.36(m, 2H), 7.02-7.07(m, 1H), 6.91-6.96(m, 2H), 6.66-6.69(m, 2H), 4.13(t, 2H), 3.72(m,
4H), 2.79(t, 2H), 2.55(m, 4H), 2.20(s, 3H); MS(m/e, M") : 443

Example 133. Synthesis of 3-(3,5-difluorophenyl)-5-[2-(4-(methylsulfonyl)piperazin-1-
yDethoxy]-2-(pyridin-3-yl)-1H-inden-1-one

To a solution of 3-(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-
one(60mg, 0.18mmol) obtained in Step 5 of Example 128 in DMF (2 mL) was added
K,CO3(75mg, 0.54mmol) and methylsulfonyl 2-(4-(methylsulfonyl)piperazin-1-yl)ethyl
ether (77mg, 0.27mmol). The mixture was heated to 80°C for 3 h and cooled to room
temperature. The resulting solution was diluted with H,O (5mL) and extracted with EtOAc
(5mLx3). The extracts were washed with H,O and brine, dried over MgSO,, and
concentrated in vacuo. The residue was purified by silica gel column chromatography (2%
MeOH/CH,Cl,) to afford the title compound (65mg, 69%).

'H NMR (300MHz, CDCl3) & 2.68(t, 4H), 2.77(s, 3H), 2.86(t, 2H), 3.26(t, 4H),
4.13(t, 2H), 6.67(d, 1H, J = 2.1Hz), 6.72(dd, 1H, J = 2.1, 8.1Hz), 6.90(m, 3H), 7.29(d, 1H,
J = 49Hz), 7.59(d, 1H, J = 8.0), 7.69(dd, 1H, J = 1.7, 8.0Hz), 8.42(d, 1H, J = 2.1Hz)
8.52(dd, 1H, J = 1.7, 4.9Hz); MS(m/e, M") : 525

Example 134. Synthesis of 5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-3-phenyl-2-
(pyridin-3-yl)-1H-inden-1-one
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hi gher value indicates the treat conpound being nore efficacious, and the
TRAP activity neans osteoclast activity facilitating the bone resorption,
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ef fi caci ous. 5As shown in Fig. 1, the inhibitory effects of the conpounds
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to the same procedure. The results are shown in Fig. 2. As shown
in FI'g. 2, the indenone derivatives of 20 the present invention is
ef f ect i \ExaniploaBs. $yrthedis on 5-[2qaRletty $ulfonfBpHRRAZIA! 1Syl) &tk HEY LI 1BRdngt-2 Exanpl e
4. Effects of the indenone derivatives on the bone resorption in vivo
25Mbst  SAAPRCIdT-RAens]-oBEf ecti veness of therapeutic agents for osteoporosis
has been eval uated using an animal, rather than a human. Particularly, as a
model animal for osteoporosis occurring after nmenopause, ovariectom zed

femal e rats Haporonsdnraefdicammle 3% was rapeated excepb farosing Thydoxyrdmbpesdse. To
o f ot of ! i o o,
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femal e enmal m ce were subjec
instead of 3-(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-1-one to obtain the
title compound (73%).

'H NMR (300MHz, CDCls) & 7.53(d, J = 7.8Hz, 1H), 7.40-7.43(m, 3H), 7.34-

7.37(m, 2H), 7.14-7.17(m, 2H), 7.05-7.08(m, 2H), 6.66(dd, J = 5.1Hz, 1.8Hz, 1H), 6.64(d,

20 J=2.1Hz, 1H), 4.11(t, 2H), 3.23(m, 4H), 2.85(t, 2H), 2.74(s, 3H), 2.63(m, 4H), 2.28(s,
3H); MS(m/e, M") : 502

Example 136. Synthesis of 5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-2-(3-fluoro-
4-methylphenyl)-3-phenyl-1H-inden-1-one

25

The procedure of Example 133 was repeated except for using 2-(3-fluoro-4-

methylphenyl)-5-hydroxy-3-phenyl-1H-inden-1-one obtained in Step 2 of Example 132 as
a starting material instead of 3-(3,5-difluorophenyl)-5-hydroxy-2-(pyridin-3-yl)-1H-inden-
1-one to obtain the title compound (76%).

30 'H NMR (300MHz, CDCl3) & 7.53(dd, J = 7.5Hz, 0.9Hz, 1H), 7.42-7.44(m, 3H),
7.33-7.36(m, 2H), 7.02-7.07(m, 1H), 6.91-6.97(m, 2H), 6.65-6.68(m, 2H), 4.12(t, 2H),
3.25(m, 4H), 2.85(t, 2H), 2.76(s, 3H), 2.65(m, 4H), 2.20(s, 3H); MS(m/e, M") : 489
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Further, a group treated only with DMSO or OF was tested for ALP activities for

comparison. The group treated only with DMSO did not show any ALP activity. In
addition, the group treated only with OF showed an ALP activity, which was lower than
25  that of the group treated with the inventive compound together with OF. In contrast, a
group treated with the inventive compound together with OF showed more than 100% of
activity, based on the ALP activity of the group treated with only OF, the activity being
dependent on the concentration of the compound.
Meanwhile, the bone nodule formation involving osteogenesis was evaluated using
30 the Alizarin red-S staining method in which coloring occurs due to the reaction of
accumulated calcium as well as the coloring due to the reaction with arenazo III by way of
measuring the value of absorbance. As a result, red cells formed by the reaction with
alizarin red-S were minor degree for the group treated only with OF, while markedly

increased red cells were observed for the group treated with the inventive compound and
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2. The conpound of claim1l1l, wherein R is C6-aryl or 6 to 10-nenbered
heteroaryl, which is unsubstituted or substituted with at |east one

sel ected Woamllmsbmsgen and G _6al koxy. 3. The conpound ofCtlkr2009206085er ei n
Rl is phenyl substituted with at |east one selected fromfluoro and

met hoxy; or pyridyl, pyrimdyl, quinolyl, or isoquinolyl, each of which is
unsubstituted or substituted with at | east one sel ected fromfl uoro and
nmet hoxy. get her
wth Y e dafeg OTRERE Bong 1l Midy IR Eiefaitor Tl Bifed o
unsubst iln gbssgbance senvlis,i the geipsiteated wihohy mvenﬁfde banpepnds siabddyhoreZharhe

§ d, t th t f
compounofl ShaTduc BB AEE A B Syl SR RIS ekl b O
substi tutbménimamdm eftﬁ(aﬂa’d)cﬁld&)ouﬁd The conpound of claim1, wherein X is one

or re substituents introduced to the ortho-, neta-, or para- position of
t he phenyl group, each selected independently from hydrogen and hal ogen. 7.

The comExpeeinttntsll Bki#nPle 2 fédds >8f | the bR defivanifhs L)Hofoi)maﬂfm and
3,5-difluoro. 8. The conpound of claim1l1, wherein nis 1 or 2. lh

conpoun&CBW%Pféﬁ%oiteoﬂ#&@l“ﬁ Yis CHor N 10. The conpound of cI aimi,

whi ch is an indenone derivative of formula (la) or a pharnaceutically
acceptable salt thereof: (1 a) wherein, n, X, Y, RI, R2, and R3 have the
sarre meani ngsTamvistigatethei etffectsaifrﬂldindtﬂonereeivadvqscumﬂie@ﬁteod:lasit rforhtxtionher ei n

i ered ro which i s unsubstituted or
subs i ?ﬁ}eafdﬁbmpgﬁlam%te Ir%ség?nq%ﬁg F%*@?aég) ?C?Kﬁ?'h" S&be@ﬁurﬁaﬂfs‘&%m%lé? RORGY 12.
The conmponmandwaleHs sdlRawéeT edlly (Ruan%hemC UtE)ch is substituted with at
| east one sel fromfluoro an hoxy: r| dyl, pyrimdyl
qui nol yl, ﬁémﬁr fPSptor ek ﬁtoré’g N/&Tf‘%ﬂi’al é"fhl‘flhtse‘?fs‘ﬂ‘rt‘als Eibglpil%eut ed
with at Ehﬁﬁﬁl bOEMERbR A afid RAWDEAHOTRNISNG kﬂ@m%xomﬂ& the! §igfeFANRHGr Of

claim1l, wherein R2 and R3 are fused together with Yto forma 5 to
10- rrerrb@fsté@lclqtﬁét%etllécycToO&Vklwteg&@uprhlmrpffes;tsmﬁabstmﬂm@a derivativs tant ut ed

t 4 c erein
R b BESt Pl TRAU Gniine i ltapurtthop SPTIRPBHAR, Bhec R Bicon 4857
p| per i dbrafler matmqntaoﬁﬁlenywrgweupdemhs detivativd apvivhhious &(nﬁa)tﬁﬁans of 0.1, 1,

10, and 100 pM together with RNAKL. The results are shown in Fig. 1 and Table 1.
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15. The compound of claim 11, wherein X is one or

nore substituents

I ntroduced to the ortho-, neta-, or para- position of the phenyl group,
each sel ewpediiosospendent|y from hydrogen and hal ogen. »61/Kireowmssund of
claim15, wherein X is hydrogen, 2,4-difluoro, or 3,5-difluoro. 17. The
conpound of claim 1, which is an indenone derivative selected fromthe
conpounds |isted bel ow or a pharmaceutically acceptable salt thereof: 1)
6- ( 2- nor phol i gsteoxy) - 3- pheny1- 2- (pyri di n- 3-y1) - 1Hi nden- 1- one; 2)
6- (2- rmr phol i noethoxy) - 2- (3-f | uor o- 4- net hoxypheny1) - 3- pheny1- 1Hi nden- 1- one
; 3) 6-(2-norpholinoethoxy)- 3-phenyl- 2- (qU| nol i n-3-yl)-1H i nden- 1-one; 4)
4- (6- ( 2+pprpholinoet hoxy)-1-0x0-3-ph inden-2-yl)henzam de; 5)
:g- (6-( 2-Er;%1;1pgol |Ametyhox%2@7eaonélwphen Il—ie- [ n@leuvft{z yIE)XgﬁgléonlAdmﬂye 6)
-(2-no noet TEt NOXY DY 1= 3=t H-1ngen=15 one;

7) 6-(2] rmrphd‘l'—PncE’B‘K%)xy) 3- A I{?ég’i(’pyrl m 6{‘?1 §'-Rj\ff) 1H i R~ 1TRARSY 8)
o (2-morpiae’ ey NO%Y) 13- phenvds 2 (@yTH dedv - yd [ 15 Thdgp- T-opet % |
P RS AN T T P CA ORI AR T NT Ip
11) 6-(2-®8r ghdl8 nodPhdxy3s 3{ pHeny1512-|p- 60l 1118H i fdlen- P9one21212) 12
2- (6- (21 moaphoh2shaet2boxy)36l- 0x04 3- pdeeny ledlHy i 1eden- 2+ vl ) henzomnss i 1w, | 13)
6? ( i4;m PR|TTNQRTNMOXY) -[2-4A- (T&d T Uy OeghyY ) Bhenyly - B- phenybiel - jgxden- 1- on
ﬁl’-(3-(6- §rrrr r@ﬁnj rf\1 ot hn?@y) 177 n-8§- phpz&’l- 1I1-\9-i djgn- D qu\ ha%RJ/I )399 am de;
126 15) 07 - 39 92 45 71 19 2 103 | 209 | 91
6- ( 2- nof pbsl ijnoet hoxy) -12-40 sp@ei nolé6an-4-y2l) 1 35phengd - LHigandemz4l4 orps; | 16)
6- (2- nor p@gl | n@g} NOXY) - f-éﬂap@tz@al ‘?QS 34/2@ ;‘ 1gaeny4{ J_-I-i| nzgé- N 17)
6- ( 2- D Pl‘fb“ i II?%L |‘|O)g§') = L'Az‘-f' ot opu_.e. yJ._}4- 7 plégll 7|.| %“b%eu = #.530?.(—:;88

11 649 10 43 125 22 75 - - 107 286 64

12 365 | 46 44 710 | 39 76 - - 108 | 111 4

13 151 60 45 192 98 77 - - 109 177 4

14 131 45 46 107 4 78 187 86 110 207 43

15 65 57 47 - - 79 110 | 82 1M1 | 117 | 27

16 713 | 76 48 67 65 80 74 75 112 70 32

17 236 | 32 49 37 14 81 116 | 61 13 | 217 | #

18 349 39 50 - - 82 178 84 114 286 59

19 220 36 51 33 22 83 18 10 115 199 36

20 283 | 54 52 50 12 84 - - 116 71 43

21 130 23 53 27 14 85 77 76 117 98 70

22 169 | 47 54 62 30 86 77 74 118 | 311 70

23 162 | 41 55 129 | 62 87 71 82 19 | 170 | 74

24 121 | 106 56 71 2 88 - - 120 | 169 | 110

25 105 | 77 57 62 2 89 - - 121 | 207 | 111

26 79 79 58 19 16 90 63 81 122 203 54

27 75 83 59 254 12 91 67 71 123 164 90

28 134 100 60 19 2 92 262 90 124 - -

29 84 84 61 113 67 93 1585 87 125 63 77

30 150 67 62 90 47 94 109 51 126 73 66

31 - - 63 53 2 95 203 76 127 55 61

32 - - 64 34 16 96 152 | 119

1) ALP activity- MC3T3E1 cells treated with 10uM of the compound of Example 1 and OF
2) TRAP activity- Raw264.7 cells treated with 10uM of the compound of Example 1 and RANKL
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18) 6-(2-norpholinoethoxy)-2-(3, 4-difluorophenyl)-3-phenyl-1H i nden- 1-one;
19)

6- ( 2- nor plRol2onaBbdEexy) - 2- ( 3- f | uor o- 4- et hyl pheny1l) - 3- pheoyAicrzbbo/snems- 1- one;
20) 6-(2- nor phol i noet hoxy) - 2- ( 3- am nophenyl) - 3- phenyl - 1Hi nden- 1- one; 21)
6- (2- nor phol i noet hoxy) - 2- (4- phenoxyphenyl) - 3- pheny1- 1Hi nden- 1- one; 22)

6- ( 2- nor phol i noet hoxy) - 2- (4- net hoxyphenyl) - 3- phenyl- 1H i nden- 1- one; 23)

6- ( 2- nor phol i y§h- ,(( - chl: ; - 14 i nden-1-ane; 24)

o (5 mor bhol | ROEMIOXYdreZe L aciE BRACINO e Sy MVl Bedo s 38 o,
25) which t_he higher value indicates the treat compound being more efficacious, and the TRAP

0§55 ™RBRl RS Seb1ad dctiviey RGRBASE HickoRc (R o Whick He et VelSe 1 On®
6- ( 2- norifdicdtéshe treansd LoRpbdadibeing hoey éfabaiout) - 3- (4-f 1 uor ophenyl) - 1H-i nden- 1
-one; 27) A L .

6- (25nor phol i S &R Fig. {4the inhibitory ests Al ibe spoRgEdsTnthe bprryicspREoy 1) - 1H
i ndenl- ®Hhe é’s@éoclastic cells are dependent on the concentration of the treated compound.

6- ( 2- nor phol i noet hoxy) - 3- (4-chl orophenyl) - 2- (pyri di n- 3- ylS - fH— I nden- 1- one;
29)

O\ 2 MR kAEh IR pre 3¢ Erfels YU ik Cadrivativel bh SRBRRMY b 55" | nden- L
, n-5-y1)-1Hi nden- 1- one

3 L . . .
6- ( %bm)r phol i e PPRS fgrmstien i3 neeilaipd, ain, the- synthesis «of haog Spafridt Rypethamsa ) - 1+ |
ndenl- Oldﬁfer&_iﬁation of osteoclast cells. To evaluate the effects of the indenone derivatives of _
6- (2- nmor phol i noet hoxy) -3-(4-(trifl uoronet hgl ) phenyl)-2-(pyridin-3-yl1)-1Hin
den- 1- dhfepreseny invention on osteogenesis, the skull of SD rat was exposed in a size of 6 mm

g;{g 2- mophRkdnaRt RO cdlladeRispbiiel ieidok U5 QB IR oY b Bldnigid e Ny ds one;
6- ( 2- noitiskied.i fbewhdRy suring tie epiflengus.orEwypepkshletey.Ithe 2at(@stsagiifitedoambheny 1)

- 1H,pden: e : . :

o ( 35 o Rt s Bactod 10 oliserys the bgas RTPHGR PR RYER-GL ( pfriIsrdihse ) - 11t
i ndenl- aested Sﬁ)h a vehicle as a contr_ol and the skull treated with 2ug of BMP-2, which

gé( Zég;) rf cri]l?t!atleé1 %%BQ %X%étl%n(, ??sl’s 55 %lo;iltieg rcggt?(ﬁnv\{%l)e_ 02b_sg1p\>é(ril gzlcgfd?r;g %L() ihleHéalrr?eden_ 1-o
6- ( 2- noppfeethirsoet hoxy) - 2- (4- (trifl uoronet hyl ) phenyl) - 3- (3, 5-di fl uorophenyl )
- 1Hi nden- 1- one; 38) L o ) o

6- ( 2- nor phol | Hsgiehyis,are shewn in Eig: 2yoAsphewy iy Fig 23ths-indenope depyasivgs 9t 1+ i nd

en- 39 ORf present invention is effective in bone formation, compared to the controls.

6- ( 2- nor phol i noet hoxy) - 3- (4- chl oropheny1) - 2- (pyri m di

Experimental Example 4: Effects of the indenone derivatives on the bone resorption

in vivo

25 Most pharmacological effectiveness of therapeutic agents for osteoporosis has
been evaluated using an animal, rather than a human. Particularly, as a model animal for
osteoporosis occurring after menopause, ovariectomized female rats have been used for its
similarity to women after menopause. To examine the effects of the indenone derivatives
on the bone resorption, female SD rats and female DDY mice were subjected to

30 ovariectomy. After the rats or mice were anesthetized by abdominally injecting 25 mg/kg
of sodium pentobarbital (Choongwae pharma coporation), the fur of the abdominal region
was shaved and the operation area was sterilized. About 1.5 cm of abdominal skin,
abdominal muscle, and peritoneum were cut in the middle under aseptic condition, and

ovary was exposed, followed by removal of both left and right ovaries after ligaturing of
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39)

6- ( 2- nor phol i noet hoxy) - 3- (3, 5-di fl uor ophenyl)-2-(pyri mdin-5-yl1)-1Hinden-1
-one; 40)wé-20mtd3ydss4- (2-{[2-(1 PCT/KR2009/006085

-nmet hyl pyridin-1-ium 3-y1)-1-oxo-3-phenyl - 1Hi nden- 6-

yl ] oxyl et hyl ) mor phol i n-4-ium dii odide; 127 41) 1-nethyl-3-

{642- (nor phol i n- 4-ypet hoxy] - 1- oxo- 3- phenyl- 1Hi nden- 2-yl | pyri di n1-i um

di d .
4o oS il hreads Thep, pecionny, spdpmying)anvssle AR WSS PRRY ) mor p

hol i n - dwithuisilk 4Bjeads. 0XitoSHan{ Zroup, animals operated upon for the surgery as in the

d di h d
i/l[ ]2 o 5(; | 3%( h.g%z%{mizﬁh gfllt% ﬁ)l(%rri Werégwng é‘{?%r%dﬁ er}%g]oyflz_dL tlonco?n?)are the effects.
ﬁ ( 2I ( 3 0X 2559% henyding -viyier the-iddehbhe Jdén'vﬁ}ﬁi@”'hﬁvé/ ki wiredt NP RisREp&8si e l- car
oxy at e;

642- P4- (Redely tha sarepsanfsf Fsemplanl way pellyoadpyinistepibenae-2daypior ﬂdwvewksnya) 1H |
ndenl- o

o5  pr e anommitions olpwed by aneyssof e e degsiy psing Mebgesoin iz g7,
642 (4- (et microtCT cystomi (esplorzé hodusy granhax GE HealtliGare- (1Sr;i édamaemhmdnyppheny

- 1FL| ﬂﬁﬂ 1-one; 48)
2 (3, 4-di orophenyl) - 6- (2- (4- (et hyl sul f onyppi per azi n- 1- yDet hoxy) - 3- (4-
( t r i f1 uor onet Ay phdenyd FIG$+3Aaedh3B; tthﬁ@onélﬂénsuies decreased by ovariectomy were

(t r I%'P| u &g%lhtté({aﬁb}sl;l %&%ﬁ% BX |_§1Fn Ie\ﬁne Sa, ngtirﬂgtfgl?onz 0% é IlIrlTieCIilloplC 5de¥1%21t1v% g)?

3- (3, 5- dixfalpes pphenyl) - 6- ( 2- (4- (et hyl sul f onyl ) pi per azi n- 1-yf | et hoxy) - 2- (4-
(trifluoromethyl)phenyl)-1Hinden-1-one; 51)

2- (3, 4-di fl uoropheny1l) - 3- (3, 5-di fl uoropheny1l) - 6-(2- (4-(nethyl sul fonyppi pera
zin-1- yl)et

3-(3,5-difl ugyﬁ %gﬁg (}Qﬁﬂm ?an?rer%rt?ﬁ%/e csrb efi ony tIh) [r)eis %Crta?l rtlhel a?‘i‘ﬁe SR%°>‘<§1/
(pyrimi @mbsdym)msll-ﬂt |stheld br,-mqegm that various modifications and changes may be

3 Cha5 Rl iR Y vt oy s’ AIeARRIRY e P alob allalih e SOpURR' e 221 ™
3 (4 chhmwmﬁh@ay&ﬁhﬁd@@tﬁéqﬁﬂﬁmamﬂaukfonyI)p|pera2|n-1-y1)ethoxy)-2-(pyrim
di n-5- yl1)-1H i nden-1-one; 55) tert-butyl

4- (3-(1-oxo-3-phenyl-2-(pyridin-3-yl)-1Hinden-6-yl oxy) propyl ) pi perazi nel-c
arboxyl ate; 56)

6- ( 2- (di et hyl am no) et hoxy) - 3- pheny1- 2- (pyridi n-3-yl)-1H i nden-1-one; 57)
6- ( 3- (di et hyl am no) pr opoxy) - 3- phenyl- 2- (pyri di n-3-y1) - 1H i nden- 1- one;

123



58) tert-butyl
4-(2-(3-(3,5-difluorophenyl)-1-oxo0-2-(pyridin-3-yl)-1Hi nden- 6-

yl oxy) et hyppopanessne- | - car boxyl ate;  59) PCT/KR2009/006085
3-(3,5-difluorophenyl)-6-(2-(4-(nethyl sul fonyl) pi perazi n-1-ypet hoxy) - 2- ( pyr
idin-3- yl)-1Hinden-I-one; 60)

3-(3,5-di fluorophenyl)-6-(3-(di met hyl am no) propoxy) -2-(pyridin-3-yl)-1Hind

en-1- ongigREIS CLAIMFD IS: . .
3-(3,5- 3] phnenyl)-o6- phenet hoxy-2-(pyridin-3-yl)-1Hinden-1-one; 62)
3-(3,5-difluorophenyl)-6-(2-(pyridin-2-ypethoxy)-2-(pyridin-3-yl)-1Hinden-

1- one; '

3 (3. 5- &t PYBIeR RS doryae P OrplB A ROty Feos R APAMSESEy ) - 11+ i ndle
n-1-one; 64) tert-butyl ©

4-(3-(3-(3, 5-di fluorophedyl) - 1- oxo- 2- (pyri di n-3-y1) - 1H i nden- 6-

yl oxy) propB‘l Srral » cRY boxyl at e; 65)

6-(3-(4-neth r az -yppropoxy) - 3- (3, 5-di fl uorophenyl) - 2- (pyridin-3-yl
) - 1Hi nden- 1- ne 66) J

6- (3- (pi perazin-1-yl) propo
den-1- one; 67) (1)
6- ( 3- (4- acetyl pi perazin-1- yI)propoxy) 3-(3,5-di fluorophenyl)-2-(pyridin-3-y
1) - 1H nderwhereing; 68)

3-(3, 5- dlflu%rﬁg %nyl)-6-(3-(4-(nethylsulfonyppiperazin-l-yppropoxy)-z-(pyr
i di n3- yl) 1-one; 69) tert-butyl

4- (2- (13- (13X 3s diré briaioae h&llilsylh)enis- mroduced py 1thel bAhS; yreta-1dt parslepos@ion of the

| h di
39: ?gy%eél ?Pﬁaﬁ L KD, S li)‘t%‘%/‘ip’é@?llﬁnﬂe&b’yfﬁ%‘fl%ﬁﬁo@ Qpyisties Af Bydresen 1 i nde

n-1-one; 71)halogen, -CN CF Cigalkyl, Cy.alkoxy, Cy.iqeycloalkyl, and Cs.qc cloalkox
3-(3,5- dlfluoro%heny e 6 215 ky th6 pl%er%% Y f&kt oi@ Y (pyrldln 3-yl)
-1Hi nden- R dﬁ§6 1ppyl or 5 to 1 -membered heteroaryl

?1g?ngéna$@%%éﬁlgé§w@t:6ﬁk%§§ﬂ$p¥x})§m{3 5-di fl uorophenyl)-2-(pyridin-3-yl)

3 (335 dll ;Rzimdddﬁcrjmwm Brdggendent]yneydrygeny Cf_eatlyy pC pedkakiyn Céoppdt drdixip) 102- ( pyr |
I N- | Rde

6-[ 2- (1y1 di BEBRT 3‘%} ﬁ%%% e {sed iogehpr with ¥ 18191 CasaoSERAIYIS- 2%y i di n-
3-y1)- 1Hi ndﬁﬁxbkrddﬁﬁ:itera@cloalkyl

:736§ 3,5-di flll u\glglgf? tﬁg y& )10216ry1( ! S(t)opeir(])ErXém ered %et(epo%;}llldlcr; 1(%y<>:/1]6alk]}71_|- anqcIen ot One

ge( 27%&' ohexyhleh@toterdefctoatk fli dré HéHhQHB‘&J%Mééml%'eanYJﬂti@hﬁ‘liy3s&b1silmléd'\M%H'e” 1-0

6- ( 2- cycl opefit ippsttong sybstBugns seleetied [fignr thetgspupl yarmisting of dialegen.yomo, 1¢¥s nden- 1-

one;

) 3-(3,5-di fluorophenyl)-2-(pyridin-3-yl)-1Hin

CN, amino, hydroxy, carboxy, carbamoyl, nitro, thiol, C,.¢alkyl, C,salkenyl, C;.
salkoxy, Cj.jocycloalkyl, Cjjscycloalkoxy, Cgjoaryl, Cs.jparyloxy, -C(O)R4, -
C(O)OR*, -C(O)NR'R’, -S(O)RY, -S(O)R®, -S(O)NR'R’, -NR'R’, and -
NR*’C(O)R’, R* and R’ being each independently hydrogen, C,salkyl, or C;.
ocycloalkyl.

2. The compound of claim 1, wherein R' is Cg-aryl or 6 to 10-membered heteroaryl, which

is unsubstituted or substituted with at least one selected from halogen and C,_¢alkoxy.

3. The compound of claim 2, wherein R' is phenyl substituted with at least one selected
from fluoro and methoxy; or pyridyl, pyrimidyl, quinolyl, or isoquinolyl, each of which

is unsubstituted or substituted with at least one selected from fluoro and methoxy.
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78)

3-(3,5-di fluorophenyl)-2-(pyridin-3-yl)-6-(2-(tetrahydro-2H pyran-4-yl)etho
Xy) - 1H ndwo-281100368955 79) PCT/KR2009/006085
3-(3,5-di fluorophenyl)-2-(pyridin-3-yl)-6-((tetrahydrofuran-2-yl)nethoxy)-1
H i ndenl-one; 80)

6- (2- nor phol i noet hoxy) - 3- (2-fl uorophenyl) - 2- (pyridin-3-y1l)-1H i nden- 1-one;

81) T d of clai

6- ( 2- nor phoelcﬁgn %x%cgl-ne éi ?VPﬁrg%no%hgrrlg/% el Sgdrto ethe%WIt!E)Y i(i—l-fomdae?lt(i one,
82) 10-membered heterocycloalkyl group which is unsubstituted or substituted with -
6-(2-nmorp 2,4-di fl uorophenyl)-2-(pyridin-3-yl)-1Hinden-|-o
ne; 83) %?é )mjr ph(ﬂr}%%’e(t g( Xy) - 3- pheny1- 2- (pyri di n-2-y1) - 1H i nden- 1- one;

84)

2 (benZOS[ bl]'}‘}ehcl:oo Iglo%rllld?’oiy cz:ll)alm 4( ZW}EEe?'glghI%i ! n(? qEngX ygused tohg%?h%% Vg'-l|t_1!1- IYmgoe r%or]r-n one

2 (benzo[l 3] di oxolg 57~y—1) 6- ( 2- nor phol i noet hoxy) - 3- pheny1- 1H i nden-1 - one;

5215~ chi oPSEROHEHEN 274 - 69722 RPRASRY I 86 ARSI BRERy EOHIHARIb one,
87

2- %1 met hy& Qﬁﬁfndol 5-y1) - 6-(2- nor phol i noet hoxy) - 3- phenyl - 1Hi nden- 1- one;
88) 2-(1Hindol-2-yl)-6-(2-norpholinoethoxy)-3-phenyl-1Hinden-1-one; 89)
|6_ (()ﬁ erm&gfﬁllel cr(])cr)neptoblgé yo)f c%an(n6 (n?xer%l Bd 18 oney grp Xlrolredls%si?‘n?é gs 1ntr89ucex ]fo | nden-

6- ( 2- nor pbﬂhtb NeRtNOKY pard- phitionl o thelgtkeRylr ?@hp 2eayll kelétted MtRPerdeBil$ frodd )

6- ( 2- nor phoI i noet hoxy) - 2- (benzof uran- 2-y1) - 3- phenyl- 1Hi nden- 1- one; 92)
3- (3, 5- di PYYBESHERA 1933642 (1, 1- di oxot hi onor phol i n- 4- ypet hoxy] - 2- (qui nol i n-
3-y1l)- 1H i nden- 1- one; 93)
3-(3,5-difluorophenyl) - 2- (6-met hox ri din-3-yl)-642-(1, 1-di oxot hi onor phol i
n- g, ypélt H‘bqumgqqu?;ﬂ)@lﬁlm(d; Méneregn)e/lgﬁydrogen 2 4%/ dl)ﬂuoro o£ 3 5 -difluoro. P
3-(3,5-difluorophenyl)-6-[2-(1, 1-di oxot hi onor phol i n- 4-ypet hoxy] -2-p-tolyl-1
H i ndenl- one; 95)
( 3- f | BoTbe dompdunchof ohadmi] WwharefiBn ts Hof 2.uor ophenyl) - 642- (1, 1- di oxot hi onor ph
i n4-ypet hoxy] - 1H i nden-1-one; 96) 3-(3,5-difluorophenyl)-6-

2-
ol

{244- (et hyl sul f onyl ) pi perazi n-1-yl ] et hoxyl -2 -(qui nol

i n3-y1) 9lifhé BsigpoundvTelaif 1) wherein Y is CH or N.

3-(3,5-di fluorophenyl)-2-(6-nmet hoxypyridi n-3-y1)-6-{244- (et hyl sul fonyl)pip
erazin-1- yliethoxyl-1Hinden-1-one;

10. The compound of claim 1, which is an indenone derivative of formula (1a) or a

pharmaceutically acceptable salt thereof:

o)
R2 (o)
e

7\
=X

X
(1a)
wherein, n, X, Y, R!, R?, and R? have the same meanings as defined in claim 1.

11. The compound of claim 10, wherein R' is Cg-aryl or 6 to 10-membered heteroaryl,
which is unsubstituted or substituted with at least one selected from halogen and C,.

salkoxy.

12. The compound of claim 11, wherein R' is phenyl which is substituted with at least one

selected from fluoro and methoxy; or pyridyl, pyrimidyl, quinolyl, or isoquinolyl, each
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98) 3-(3,5-difluorophenyl)- 6-

{244- (et hyl sul fonyl ) pi perazi n-1-yljethoxyl-2-p-tolyl-1 H nden-I-one; 99)
2- (3- f | uowo-24rimBvYEeOXYyphenyl) - 3- (3, 5-di f | uor opheny1) - 6- { é4a(rRmbdnpbessl f onyl )
pi perazi nl-yl | et hoxy}-1H -i nden-1-one; 100)
3-(3,5-difluorophenyl)-2-(6-nmet hoxypyridin-3-yl)-6-

{2-]1- (et hyl sul fonyl ) pi peridin-4- yl]ethoxy}-1Hinden-1-one; 101) 3 -(3
, 5-di fl uor 1).-6- | | f.onyl)piperidin-4-yvl t hox

L 2- (qui nol ?ﬁ ?1% gsll&sluééfe%ant_eﬁEJgﬁ%!Ban%g)with Y léarsj{ BS s(ejle&eé f}{onl fftioth aX&

2- ( 3-f | uor methoret hoxypheny1l) - 3- (3, 5-di f | uor ophenyl) - 6-

{241- (et hyl sul fonyl ) pi peri di n4-yli et hoxyl - 1H i nden-1-one; 103) 3
-(3,5-di fluorophenyl)-6- {241 -(nethylsulfonyl)piperidin-4-yl] ethoxy}

- 2- p- t ol1B1TAEbaHISAmE- oI &im 104 whretrdR Dardl R Arerraniabyetherbritd 8 to form a 5 to
-[4-(nethy|su|fonyhé i perazin-1-yl]propoxyl -2-(quinolin3 -yl)-1Hinden-1
-one; 105) l(gme(r@,egp BF@%D’%‘B#&M&/ gyoug, which is unsubstituted or substituted with -
{344- (nmeth £ @AYy).) Ride { n-1-yl]propoxy} -2-p-tolyl- 1Hinden-I|-one;
106) 2-(3- ?4%?)!#6?4}%n%%h%5<63gﬁ1ény1) -3-(3,5-difl uor opheng;l) - 6-

{344- (et hyl sul f onyl ) pi perazi nl-yl ] propoxy} -1Hinden-1 -one; 107)

3- (3, 5-di,f Luorophenyi) +21.(6- pet hoxypysa di N53-y1).- 6- .

(3(2" (ot ny PRSPPI SF skt TR IRYRIS, SR ok ikt sagsioer wih.Y fndgrm
3-(2, 4-di fl uorophenyd) 765 {3 -[4-(nethylsul fonyl)piperazin-1 -yl] propoxyl

_2_p_t0|y i n- /’S\Qd\é;- 9 . .y . . . .

3- (2, 4-di f‘i“é@?‘SEﬁ’?hy% -2- (6?2 #St%é’%ifé‘{}‘ﬁyéioﬁ-%*‘l’?fﬁ’%‘- group substituted with -

{ 3[ 4- (et hg{mytfigny! ) pi perazin-1- yl]propoxy} -1Hinden-1-one; 110)

2- (3-fluoro-4-nmet hoxyphenyl)-3-(2, 4-di fl uorophenyl) - 6-{344- (net hyl sul f onypp
i perazi nl-yl]propoxyl -1Hinden-1-one; 111) 3 -(2,4-difluorophenyl)-6- {3

- [ 4- (retiRy j iR- -2 ' i n3:

L (TR SEC AR RS 18, SRR bl YA Ompodncd

- di oxot hi oerthophmkian-of-papetiveitivh-of tipe plenyll groupj eadh selected andepédlen8y from
-(2,4-di fluorophen : 2- (6- met hoxypyri di n-3-y1)-642- (1, 1- di oxot hi onor phol i n
-4- yl)eth I?é%pfﬂﬁ%ﬁ5§ﬁg1-one; 114)

2- (3-fluoro-4-net hoxyphenyl)-3-(2, 4-di fl uor ophenyl) - 642- (1, 1- di oxot hi onor ph

ol in-4- ypethoxy]-1Hinden-1 -one; 115) 3 -(2,4-dj fluoro 1)-642-(1,1
-di ox d%rfwr%lwdm-c zrpdét wgszrﬂn ?iézs-l{yqimg?gf ?,ﬁzcghuor9§f§r-%%ﬁ?fﬂﬁ>é%-| - on((a;
116) 3 -(2,4-di fluorophenyl)-6- {2-[4-(methyl sul fonyl)pip erazin-1 -yl]

ethoxy } -2-p-tolyl- 1Hinden-I-one; 117) o
3- (2, 4- di’f ITher epnreawyd) ob clamndt ehighhys jaai Hdgngnp) denvative selected from the

(2[ 4- (et hy it AOHLRPbASHAR A phkimathl by $3kpradibshiPigRoE- One:
1) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one;
2) 6-(2-morpholinoethoxy)-2-(3-fluoro-4-methoxyphenyl)-3-phenyl-1H-inden-1-one;
3) 6-(2-morpholinoethoxy)-3-phenyl-2-(quinolin-3-yl)-1H-inden-1-one;
4) 4-(6-(2-morpholinoethoxy)-1-oxo-3-phenyl-1H-inden-2-yl)benzamide;
5) 3-(6-(2-morpholinoethoxy)-1-o0xo-3-phenyl-1H-inden-2-yl)benzonitrile;
6) 6-(2-morpholinoethoxy)-2-(6-methoxypyridin-3-yl)-3-phenyl-1H-inden-1-one;
7) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyrimidin-5-yl)-1H-inden-1-one;
8) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one;
9) 6-(2-morpholinoethoxy)-2-(6-fluoropyridin-3-yl)-3-phenyl-1H-inden-1-one;
10) 6-(2-morpholinoethoxy)-2-(4-(phenyl)pheny1)-3-phenyl- 1 H-inden-1-one;
11) 6-(2-morpholinoethoxy)-3-phenyl-2-p-tolyl-1H-inden-1-one;
12) 2-(6-(2-morpholinoethoxy)-1-oxo-3-phenyl-1H-inden-2-yl)benzonitrile;
13) 6-(2-morpholinoethoxy)-2-(4-(trifluoromethyl)phenyl)-3-phenyl-1H-inden-1-one;
14) N-(3-(6-(2-morpholinoethoxy)-1-o0xo0-3-phenyl-1 H-inden-2-yl)phenyl)acetamide;
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118) 2-(3-fluoro-4-nethoxyphenyl)-3-(2,4-difluorophenyl)-6-

{244- (et hyl sul fonyl ) pi perazi nl-yllethoxyl -1Hinden-1 -one; 119) 3

- (2, 4-di fwoanopi3essgl) - 6- {2[ 4- (et hyl sul f onyl ) pi per azi npETR2009M08085 3
-yl)-1Hinden-1 -one ; 120) 3 -(2,4-difluorophenyl)-6- {2- [1-(nethyl
sul fonyppi p eridin-4-yl] ethoxy} -2-p-tolyl1Hinden- 1l-one; 121)
3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-
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28) 6-(2-morpholinoethoxy)-3-(4-chlorophenyl)-2-(pyridin-3-y1)-1 H-inden-1-one;

29) 6-(2-morpholinoethoxy)-3-(4-chlorophenyl)-2-(3,4-difluorophenyl)-1H-inden-1-one;

30) 6-(2-morpholinoethoxy)-3-(4-chlorophenyl)-2-(pyrimidin-5-yl)-1 H-inden-1-one;

31) 6-(2-morpholinoethoxy)-3-(4-chlorophenyl)-2-(4-(trifluoromethyl)phenyl)-1 H-inden-
1-one;

32) 6-(2-morpholinoethoxy)-3-(4-(trifluoromethyl)phenyl)-2-(pyridin-3-yl)-1 H-inden-1-
one;

33) 6-(2-morpholinoethoxy)-2,3-bis(4-(trifluoromethyl)phenyl)-1H-inden-1-one;

34) 6-(2-morpholinoethoxy)-3-(4-(trifluoromethyl)phenyl)-2-(3,4-difluorophenyl)-1H-
inden-1-one;

35) 6-(2-morpholinoethoxy)-3-(4-(trifluoromethyl)phenyl)-2-(pyrimidin-5-yl)-1 H-inden-
1-one;

36) 6-(2-morpholinoethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;

37) 6-(2-mo_rpholinoethoxy)-2-(4-(triﬂuoromethyl)phenyl)-3 -(3,5-difluorophenyl)-1H-
inden-1-one;

38) 6-(2-morpholinoethoxy)-2-(3,4-difluorophenyl)-3-(3,5-difluorophenyl)-1H-inden-1-
one;

39) 6-(2-morpholinoethoxy)-3-(3,5-difluorophenyl)-2-(pyrimidin-5-yl)-1H-inden-1-one;

40) 4-methyl-4-(2-{[2-(1-methylpyridin-1-ium-3-yl)-1-0x0-3-phenyl-1H-inden-6-
ylJoxy}ethyl)morpholin-4-ium diiodide;
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pharmaceutical conposition for preventing or a bone di sease
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an active mg:?%eﬁ(r}t n0. The conposition of claim 19, wherein the bone
di sease is selecte rém the group consisting of osteoporosis, bone growth

di sor der, 4Bbae(3f4-dcﬁmr@9helpjelb160(:?oﬁ4 -fmetlivdadéenyl papenazin- -diyd petBexy)mbt4st at i ¢
car ci nora, a&nﬂuor%}{unﬁl ‘i))'pﬂel%ll)t W-II 15&51 1-one;

49) 6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(pyrimidin-5-yl)-3-(4-
(trifluoromethyl)phenyl)-1H-inden-1-one;

50) 3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(4-
(trifluoromethyl)phenyl)-1H-inden-1-one;

51) 2-(3,4-difluorophenyl)-3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-

2-
(0]
2-

yl)ethoxy)-1H-inden-1-one;

52) 3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2- (pyrimidin-
5-yl)-1H-inden-1-one;

53) 3-(4-chlorophenyl)-2-(3,4-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-
yl)ethoxy)-1H-inden-1-one;

54) 3-(4-chlorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(pyrimidin-5-
yl)-1H-inden-1-one;

55) tert-butyl 4-(3-(1-ox0-3-phenyl-2-(pyridin-3-yl)-1H-inden-6-yloxy)propyl)piperazine-
1-carboxylate;

56) 6-(2-(dimethylamino)ethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one;

57) 6-(3-(dimethylamino)propoxy)-3-phenyl-2-(pyridin-3-yl)-1 H-inden-1-one;

58) tert-butyl 4-(2-(3-(3,5-difluorophenyl)-1-oxo-2-(pyridin-3-yl)-1H-inden-6-
yloxy)ethyl)piperazine-1-carboxylate;
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59) 3-(3,5-difluorophenyl)-6-(2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy)-2-(pyridin-3-
yl)-1H-inden-1-one;

60) 3-(3,5-difluorophenyl)-6-(3-(dimethylamino)propoxy)-2-(pyridin-3-yl)-1H-inden-1-
one;

61) 3-(3,5-difluorophenyl)-6-phenethoxy-2-(pyridin-3-yl)-1H-inden-1-one;

62) 3-(3,5-difluorophenyl)-6-(2-(pyridin-2-yl)ethoxy)-2-(pyridin-3-yl)-1 H-inden-1-one;

63) 3-(3,5-difluorophenyl)-6-(2-(piperidin-1-yl)ethoxy)-2-(pyridin-3-yl)- 1 H-inden-1-one;

64) tert-butyl 4-(3-(3-(3,5-difluorophenyl)-1-oxo0-2-(pyridin-3-yl)-1 H-inden-6-
yloxy)propyl)piperazine- 1-carboxylate;

65) 6-(3-(4-methylpiperazin-1-yl)propoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-
inden-1-one;

66) 6-(3-(piperazin-1-yl)propoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-
one;

67) 6-(3-(4-acetylpiperazin-1-yl)propoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-
inden-1-one;

68) 3-(3,5-difluorophenyl)-6-(3-(4-(methylsulfonyl)piperazin-1-yl)propoxy)-2-(pyridin-
3-yl)-1H-inden-1-one;

69) tert-butyl 4-(2-(3-(3,5-difluorophenyl)-1-oxo0-2-(pyridin-3-yl)-1H-inden-6-
yloxy)ethyl)piperidine-1-carboxylate;

70) 3-(3,5-difluorophenyl)-6-(2-(piperidin-4-yl)ethoxy)-2-(pyridin-3-yl)-1H-inden-1-one;

71) 3-(3,5-difluorophenyl)-6-(2-(1-methylpiperidin-4-yl)ethoxy)-2-(pyridin-3-yl)-1H-
inden-1-one;

72) 6-(2-(1-acetylpiperidin-4-yl)ethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-
inden-1-one;

73) 3-(3,5-difluorophenyl)-6-(2-(1-(methylsulfonyl)piperidin-4-yl)ethoxy)-2-(pyridin-3-
yl)-1H-inden-1-one;

74) 6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-
1H-inden-1-one;

75) 3-(3,5-difluorophenyl)-6-(isopentyloxy)-2-(pyridin-3-yl)-1H-inden-1-one;

76) 6-(2-cyclohexylethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;

77) 6-(2-cyclopentylethoxy)-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;

78) 3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-6-(2-(tetrahydro-2 H-pyran-4-yl)ethoxy)-1H-

inden-1-one;
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79) 3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-6-((tetrahydrofuran-2-yl)methoxy)-1 H-inden-
1-one;

80) 6-(2-morpholinoethoxy)-3-(2-fluorophenyl)-2-(pyridin-3-yl)-1 H-inden-1-one;

81) 6-(2-morpholinoethoxy)-3-(3-fluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;

82) 6-(2-morpholinoethoxy)-3-(2,4-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;

83) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-2-yl)-1H-inden-1-one;

84) 2-(benzo[b]thiophen-3-yl)-6-(2-morpholinoethoxy)-3-phenyl-1H-inden-1-one;

85) 2-(benzo[1,3]dioxol-5-yl)-6-(2-morpholinoethoxy)-3-phenyl-1 H-inden- 1 -one;

86) 2-(5-chlorothiophen-2-yl)-6-(2-morpholinoethoxy)-3-phenyl-1H-inden-1-one;

87) 2-(1-methyl-1H-indol-5-yl1)-6-(2-morpholinoethoxy)-3-phenyl-1H-inden-1-one;

88) 2-(1H-indol-2-yl)-6-(2-morpholinoethoxy)-3-phenyl-1H-inden-1-one;

89) 6-(2-morpholinoethoxy)-2-(6-(morpholin-4-yl)pyridin-3-yl)-3-phenyl-1H-inden-1-one;

90) 6-(2-morpholinoethoxy)-3-phenyl-2-(1H-pyrrol-2-yl)-1H-inden-1-one;

91) 6-(2-morpholinoethoxy)-2-(benzofuran-2-yl)-3-phenyl-1H-inden-1-one;

92) 3-(3,5-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-(quinolin-3-yl)-
1H-inden-1-one;

93) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-1H-inden-1-one;

94) 3-(3,5-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-p-tolyl-1H-inden-
1-one;

95) 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-
4-yl)ethoxy]-1H-inden-1-one;

96) 3-(3,5-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy}-2-(quinolin-
3-yl)- 1H-inden-1-one;

97) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {2-[4-(methylsulfonyl)piperazin-1-
yl]ethoxy}-1H-inden-1-one;

98) 3-(3,5-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin-1-yl]ethoxy} -2-p-tolyl-1H-
inden-1-one;

99) 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6- {2-[4-(methylsul fonyl)piperazin-
1-yl]ethoxy}-1H--inden-1-one;

100) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-y1)-6- {2-[ 1-(methylsul fonyl)piperidin-4-

yl]ethoxy}-1H-inden-1-one;
101) 3-(3,5-difluorophenyl)-6-{2-[1-(methylsulfonyl)piperidin-4-yl]ethoxy}-2-(quinolin-
3-yl)-1H-inden-1-one;
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102) 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-
4-yl]ethoxy}-1H-inden-1-one;

103) 3-(3,5-difluorophenyl)-6-{2-[ 1-(methylsulfonyl)piperidin-4-yl]ethoxy} -2-p-tolyl-1H-
inden-1-one;

104) 3-(3,5-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-1-yl]Jpropoxy}-2-(quinolin-
3-yl)-1H-inden-1-one;

105) 3-(3,5-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-1-yl [propoxy}-2-p-tolyl-
1H-inden-1-one;

106) 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-
1-yl]propoxy}-1H-inden-1-one;

107) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {3-[4-(methylsulfonyl)piperazin-1-
yl]propoxy}-1H-inden-1-one;

108) 3-(2,4-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-1-yl]propoxy}-2-p-tolyl-
1H-inden-1-one;

109) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-y1)-6- {3-[4-(methylsulfonyl)piperazin-1-
yl]propoxy}-1H-inden-1-one;

110) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-diflucrophenyl)-6- {3-[4-(methylsulfonyl)piperazin-
1-yljpropoxy}-1H-inden-1-one;

111) 3-(2,4-difluorophenyl)-6- {3-[4-(methylsulfonyl)piperazin-1-yl]propoxy}-2-(quinolin-
3-yl)-1H-inden-1-one;

112) 3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy}-2-p-tolyl-1H-
inden-1-one;

113)3 -(2,4-diﬂuorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(1 ,1-dioxothiomorpholin-4-
yl)ethoxyl]-1H-inden-1-one;

114) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-1H-inden-1-one;

115) 3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-2-(quinolin-3-
yl)-1H-inden-1-one;

116) 3-(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-1-ylJethoxy}-2-p-tolyl-
1H-inden-1-one;

117) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6- {2-{4-(methylsul fonyl)piperazin-1-
yl]ethoxy}-1H-inden-1-one;

118) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6- {2-[4-(methylsulfonyl)piperazin-
1-yl]ethoxy}-1H-inden-1-one;
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119) 3-(2,4-difluorophenyl)-6-{2-[4-(methylsulfonyl)piperazin- 1-yl]ethoxy}-2-(quinolin-
3-yl)-1H-inden-1-one;

120) 3-(2,4-difluorophenyl)-6-{2-[ 1-(methylsulfonyl)piperidin-4-yl]ethoxy}-2-p-tolyl-
1H-inden-1-one;

121) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-{2-[ 1-(methylsulfonyl)pipendin-4-
yl]ethoxy}-1H-inden-1-one;

122) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-
4-yl]ethoxy}-1H-inden-1-one;

123) 3-(2,4-difluorophenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-4-yl]ethoxy}-2-(quinolin-
3-yl)-1H-inden-1-one;

124) 3-(2,4-difluorophenyl)-6-[2-(morpholin-4-yl)ethoxy]-2-p-tolyl-1H-inden-1-one;

125) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(morpholin-4-yl)ethoxy]-
1H-inden-1-one;

126) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-[2-(morpholin-4-yl)ethoxy]-
1H-inden-1-one;

127) 3-(2,4-difluorophenyl)-6-[2-(morpholin-4-yl)ethoxy]-2-(quinolin-3-yl)-1H-inden-1-
one;

128) 3-(3,5-difluorophenyl)-5-[2-(morpholin-4-yl)ethoxy]-2-(pyridin-3-yl)-1H-inden-1-
one;

129) 5-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one;

130) 5-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-4-yl)-1H-inden-1-one;

131) 5-(2-morpholinoethoxy)-3-phenyl-2-p-tolyl-1H-inden-1-one;

132) 5-(2-morpholinoethoxy)-2-(3-fluoro-4-methylphenyl)-3-phenyl-1H-inden-1-one;

133) 3-(3 ,5-diﬂuorophenyl)-5-[2-(4~(methy1sulfonyl)piperazin- 1-yl)ethoxy]-2-(pyridin-
3-yl)-1H-inden-1-one;

134) 5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-3-phenyl-2-(pyridin-3-yl)-1H-inden-
1-one;

135) 5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-3-phenyl-2-p-tolyl-1H-inden-1-one;
and

136) 5-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-2-(3-fluoro-4-methylphenyl)-3-phenyl-

1 H-inden-1-one.

18. The compound of claim 1, which is an indenone derivative selected from the

compounds listed below or a pharmaceutically acceptable salt thereof:
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1) 6-(2-morpholinoethoxy)-3-phenyl-2-(pyridin-3-yl)-1H-inden-1-one;
45) 6-[2-(4-(methylsulfonyl)piperazin-1-yl)ethoxy]-3-phenyl-2-(pyridin-3-yl)-1 H-inden-
1-one;
73) 3-(3,5-difluorophenyl)-6-(2-(1-(methylsulfonyl)piperidin-4-yl)ethoxy)-2-(pyridin-3-
yl)-1H-inden-1-one;
74) 6-[2-(1,1-dioxothiomorpholin-4-yl)ethoxy]-3-(3,5-difluorophenyl)-2-(pyridin-3-yl)-
1H-inden-1-one;
82) 6-(2-morpholinoethoxy)-3-(2,4-difluorophenyl)-2-(pyridin-3-yl)-1H-inden-1-one;
97) 3-(3,5-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-{2-[4-(methylsulfonyl)piperazin-1-
yllethoxy}-1H-inden-1-one;
102) 2-(3-fluoro-4-methoxyphenyl)-3-(3,5-difluorophenyl)-6- {2-[ 1-(methylsulfonyl)piperidin-
4-yl]ethoxy}-1H-inden-1-one;
113) 3-(2,4-difluorophenyl)-2-(6-methoxypyridin-3-yl)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-1H-inden-1-one;
114) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-[2-(1,1-dioxothiomorpholin-4-
yl)ethoxy]-1H-inden-1-one; and
122) 2-(3-fluoro-4-methoxyphenyl)-3-(2,4-difluorophenyl)-6-{2-[ 1-(methylsulfonyl)piperidin-
4-yllethoxy}-1H-inden-1-one.

19. A pharmaceutical composition for preventing or treating a bone disease comprising the

compound or salt according to any one of claims 1 to 18 as an active ingredient.
20. The composition of claim 19, wherein the bone disease is selected from the group

consisting of osteoporosis, bone growth disorder, bone fractures, periodontal disease,

Paget's disease, metastatic carcinoma, and rheumatoid arthritis.
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