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STYRYLBENZOFURAN DERI VATI VES AS | NHI Bl TORS FOR
BETA- AWLO D FI BRI L FORVATI ON AND PREPARATI ON METHOD

WA HEREDR9Y ELD OF THE | NVENTI ON The pr esentCT/KR2009/003165
invention relates to a novel conpound for |nh|b|t|ng

the formati on of senile plagues caused bﬁ
STYRYEBENZOFGRAN nmmmﬁmsw ORY BORBETA-AMYLOID

SE!F'ERE',!FJ()EM!& P%HUQPR) ﬂi@kb g

or treatlng a degeneratlve ralin Jﬁsease COﬁpflSlnéﬁ

same as an active ingredi ent BACKGROUND OF THE

FIELDIOVEME RVENTION ever increasing nunber of the elderly
——%m—g%ffl i cted by degenerative brain
di seases such as senile denentia, cerebral apopl exy,

¢ pfeRe p;:g%ﬁﬁbmrﬁregd;e;sﬁlagﬁ}om&@ hdiAs IGABRirg the WRifion of senile

plaquesoeagsps by the epawanlation pf éeteramﬂrgd,am anethed forproparig same, and a
phamal R FEREpRS ok K6 A i XF ey Gopenor YR Bl Bt comprising
same aspacRive(ingredivdiner - Lambert), Aricept(r) (Eisai) and

Excel I on(r) (Novards) function to suppress

acetyl chol i ne esterases to increase the concentration

) i YWY s a chol i nergic
neurotransmtter, thereby tenporarily 20enhancing the
cognl ti ve capabi | | ty, rather than bl ocki ng the
cvﬂlmmcmasmg rmmb@e wé thengldaslycpoprilatien gots egbicted by degenerative brain

dlseas e g eér‘]éfrfle & ‘%ce?eﬁrél go@%% bﬁ&%ﬁkﬁﬁ?r?se&cﬁﬁ%{% th%HﬂaQ become a

een oun
major Sﬁelpbpmb]@ms e?atifCUiaﬂer bﬁcms@ ¢ffective drgs ravtosthods for prevenmg and

hsqlgégi ’éﬁ'&]h%ﬁﬂ;%%ﬂ ation of beta-amyloid pr ot ei ns
treatmg@ﬁd rain Cifl ca%l y, bet a- anyl oi d pr ot

Cﬁmmmmamvmbb)dr@gséoe cinevedisease sushias Tackainy |(Wame@ambert)

Alricept® r ind TS gﬂﬁﬁ%\@(’ﬁf@fi@f g@n% %éﬂ%es% %getglgﬂct)hne Ssictases ip 1 increase

the concentrﬁ’rl@i D@meﬂdlohpe othach isra cholinergisr ndusotransmiitist, atb@rdy temporanly
enhanaﬁggl{e&c() Evé]I é’e&fﬂﬁ tﬁgﬂv (f?:iégilg%e au,ﬁ meﬂrjdgglgu gﬁ)trd protein

itself. which is capabl e of selectively recognizing

Aphéprv ol QRIS G- bher b e (R R, and i has been

found that semejer ssuss dfrthe liseasesis fhmnelrotoneitsatassng iota thenaccwinulation of

bem-amgzﬁﬁ&_ | n%nsarrrrg{l l);dggr 3’3’ g;ﬁljﬁiér beew&gt@é&hﬁj? cpgors (APP) are

converted todetmampleidad (@nﬁ@)dnmmrﬁ by A actions Bf Bn amd yeemetases, and the

A2 A RREELT LRGSR R IETNR i o
dep081t€aihn |ﬂmﬂ@talas Azpardinglyo fheterlhes lekisted g rised ﬁBrah!yd:loplug prﬂnﬂrapentrc agent
| | .
o, SEGHHL 2P0 SLALIR, R0 A S3B TIgH, oomain
therefromi.ce, the for mati on of senile plaques vvas i nhi b| t ed,

ATk Eotef e ARG S Phil Rebpst LbBL, Ry Chehl, bogamoia

Vaccmemlammbased@ﬁi]gsiazﬁl(lmgﬁx)o}idal éﬁ‘rt'einﬁfmmtwy dohgs binedseen biadied.  In the
S o
study Gl a0’ ANCFR BT B, HanliohlE TRIeE  Blorprpressing

beta-amytegd arer asniivstetadawith AN-G 792 tlsue ha\aesbe&hzgeaemd antibodies capable of

bR HOBHIRG AR o Aol e A R BsS FRg altbraimof

the transgeric apiea: i casa @€ pormganite, dhafprastanofsedieqldgmes Wasimhlbged, while in
agents dependi ng on the target, node of action and
phai macoki neti cs. Bet a- anyloid fibril conprises
90% of beta-anyl oid 40(A1340) and 10% of bet a-anyl oi d
42 (Al342) (Bitan, Get al., Proc. NatL SeL U S. A
100, 330., (2003), and Jan, A et al., .1 Biol. 10
Chem, 283, 28176, (2008)), and beta-anyloid 42
exhibits a strong neurotoxicity to i nduce apotosis of
brain cells. Therefore beta arryl ord 42 is the rraJ or

a o, Y T 1 . o s
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Accordingly, it is a primary object of the present
i nvention to provide a novel conpound or a

Weba@snsiceut i cal |y acceptabl e salt thereof whi cPCT/KR2009/003165
efficiently inhibits the formati on of beta-anyl oi d

15fibrils. It is another object of the prf
case of plgvaiae; Bi¢ Rregpso e saml?eplﬁ@w fommmrbwaa? henl D. et al.

Nature, 900PC3 9po The abd e's@u \%1015 Rhitht ﬁx%ethPauon of

i nVentl on prow hamarceutl c conposi tion

olygomarn e sgnile plaquen éreftléefnbﬁor Brevertingex feaiinglaglegenarasive biin disease such

aSA]zheYiﬁéI‘iﬁelﬁ%Ha“ ses sai d conpound or a 20pharnaceutically
acce e salt thereof as an active ingredient.

Phannagetalcalmgeni@ desigjedde detl wﬂeb@a@@éflmd arpgenealiy divided into two
clses, BERHLAR, Sl SEMma TR D) g RERHERL) 0 e

mode ofagfieh andmbaumago landmphar maceutical |y acceptable salt

BALhE gfou?ﬁbfﬁrbo? %205 9F B%\%H{R’tl ﬁib{lﬂf[%fb? 9hd W%Mega%ényloid

one a resent 1n 1 on € IS provi

12 (APA2) oo Gnet % Prass MatlaSeil §1Sof, H0phh 0GRy mshiany A ¢t al, J. Biol

Chem., 9553: %lqgl EZ gj&t %rfcpﬁﬁﬁ %@101% A%Qh%ﬁﬁl&% Cﬂ%@%ﬁg&o&cﬁq&m@w

apotosis aifmn ®1J|$ast"lﬂlemf@d, Tpid-gngtpidca2 a$ thexayijoh @rgwtg)fwélempeutlc drug,

while beSES R R g Y Ol 08 i REIBR D)5 lion. o hrmpenti

agent acssl (IXCDSQII)blh avinagesrenddowan oligoBierCBaving g agrelit syctm® b gnhibit the

generah&‘}"%f u%@;I e d&l‘é h %% S%xng Eﬂ(}fé( L8FoRRic %?(ﬁ]oﬁﬁg whereas a

dlagnostmaggndanmg ak plhted tslmt typsmmture fex]mbm phigh bimdingraffanityi to imsoluble
ohgomefsh € ﬁr?teh-gs 81; tﬁ%‘ gﬂaﬁ-&fm@o%@% ra%ér%uﬁg'é%&g BorAbeddif fative brain diseases

ance-w
has dlﬂemnt ebomothat ofer gingrrostic agant et idiagpostinegentiisrequired to be

capable Bf gﬁéi Qﬁzgpé}Fft’ AL rlﬂ{octﬁ% I%xﬁﬂlbl&%h%oﬁdhf {h%rhlééggﬂ)gﬂ§1§ %F 3%akB% can be

perforrn@cb Meihuaﬂleehaé%hfe ofhthe eradioisetope Lacxf ithegein.ngrast pbmmtan (CL) of the
diagnostid'd é?l't trérﬂﬁni:il\lg P Hc Eia os‘ﬁf: ﬁ?&eﬁg@‘%' A rég‘lgﬂ%d,'s% thhthe exact

acc rdance

amount jof viiagnossin, ageitronded thﬂmNa@t:l cza b® apaimade@\@hls,c@l A. et al., Curr.

Pharm. ZRRACD, (B0 OO0R)."  Bileds 8F SRR fie Hoph BEoFe(dd ovehil bigh
concentraion ¢eer amequandd eme preuod {dven md@r/‘émcomenuaﬁbmrm et cugife, AUC)
BRI EF DESCRI PTI ON OF
lsreww&m@}géﬁ%&b%egggve and ot her objects and
Th@atharf@bemfdlsclosecba esmhcr dfropmpoinads aiekiradieusshia ferghembittion of
the beth oA Cb nOGRA! Rhngs Ol hPKBA! (B huch as

nin con uncti Wt 15 acconpanyi ng draw

hexadecyﬂaNaheﬂlyismpmdnmmmﬂ-EﬂBﬁr) anti-cancer arfﬁbg)m: agpits Sagr @d@(orublcm,

benzou2h HiGalVPRREARTIER VhGENGRNAL, 15 14 A1 S9B0ET §83 419(1959)
human aoegmmhne; atazetfsen idnAablE ) suchoaspuopidjum (Bartdting 12L et al Blochem

PRSBSOS B NS 8 S ERES . Do

Med. Chymt Lettyj b4=,d5153(é0(@4))3 repeumay exteact named) ndt)cmrﬁEMﬂgEE et al J. Biol.

Chem, o5 SREP ORI TP b P i QPO Elhgn 5, Eh . Biochen.

BiophyscRes. Cosatur, %@,cﬂld:(]lOOS))hydr ocar bon radi cal . Exanpl es of

Agg&n%h}eh%reuseﬁ ﬁé}:@y%g@s Ud§ %c%iactétg, ﬁ%\ggqe} %h'e r@o&fp@nds of a

pseudo-peptide type sirfifer fiohetht eroblémd ey bisashitability and peorgtabilipy due to their
-ORa, where Ra is al kyl as _defined 30above. Exenpl ary
al koxy groups useful in t hé present invention include,
but are not limted to, nmethoxy, ethoxy, n-propoxy,
and i sopropoxy. As used herein, the term "hal ogen"
refers to fluorine (F), chlorine (), bromne (Br),
or iodine (1). 35Preferably, the conmpound of formula
(1) according to the present invention may be a
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conpound, wherein Rl and R2 are each independently
H, OH, hal ogen, OCH3, CH3, (OCH2CH2)2F, (OCH2CH2) 3F,
worooditsephyl pyranyl met hoxy; R3 is NH2, NHCH3, NECHBR2009/003165
or OCH3; and 5R4 is H or OCH3. Exanpl es of
. referred styryl benzofuran derjvatives of fornmula (1)
high m - vaghts, ginlithe patieanser autibioic; aggnts cause( adyerse side effects when

adm]mstér 1“&“1%})/ &‘édkpnétf ﬁﬁz?@ ) hemBal uf if\?hbenzo?%f’orted that the reported

oxy am nost yry

compouw) asd rextraes yhaye (diﬁdliﬂ'ﬁ@t Iy In2aein® She roquitsaento ik an braju disease

therapet@ ?géluoro g()ﬁ( i)legbgﬁ%ﬁw ﬂenost Wenzo u:[)g*%db&é)er(BBB)

The pr@emmwmtorsz h:@\mthernf@:mm@m syelopeaaelieempound which is

free frongr 3%7%)056 Qfo%&@ﬁzs%ngﬁs Qﬁ;&ﬁff %g@;tglgi:ﬁﬁy(§r%fee% % ?fgéﬂs@ ociated with

the accemmistion xgf bet@-zﬁm}ﬂmétﬂ;lﬂ&rﬂhnt}@t Prajn,) biach Awwer fornd ( a specific

styrylbex%f?%gré %&Y%l %%ﬁﬁt)ﬁ?% Afth uu?nﬁyh %fgc%/ ?ﬁl % Zﬁ?ld 42 and enhanced
brain blced(baajer peﬁﬂhamgﬁapahlhtydwﬂmuh gaueing mmé@syfa I pide nﬁcﬁta,l ran:;
(13) 6-chloro-2-(4-dinmethyl am nostyryl)benzof uran;
14) 6-brono-2- (4-di met hyl am nostyry1l) benzofuran; (15)
S Nani nost yryl ) benzof ur an;
(16) 5-nethoxy-2-(4-am nostyryl)benzofuran; 25(17)
5- met hoxy- 2- (4- met hyl am nostyryl ) benzof uran;

Ace@ylinglhit i apymary pbjeaimffizesroseptintbemipo tapramide a novel compound or
|
a pharm@ééﬁﬁ%‘ﬂg a%éf@@? &llc e f which e ycrlf/rfﬂf'bué%l t5 the formation of beta-amyloid

fibrils. hydrochl ori de; (20)

It6— rﬁ; ”Hyo}’ia Ei’fﬁ% ﬁ&%am nost yr itﬁ)@éﬁi?%faupaeﬁods%){ é%%}almg said

compouﬁdrret hoxy 2-(3-net hoxy 4- di met hyl am nost yryl ) benzof ura

Itgls aﬁ%tgl%r objict (Jg the msqrﬁsent m enémn t? ﬁr?vgl e a Rh%r%uglr tl)cgle Cpfosmon for
mhlbmng nthe( fm)nanox(l dofa ﬂveimamyjmgl | fityels,z a&fmnin igopiisdsu smd ammuad or a

A5 ok IRI PR H O RBRAIH 2"

Itzg aéfunﬂnw tohjectof tho pteseny inviesticrotoupravide 3 phamyreeutical composition for

prevenm%g (cg ﬁ&bﬁﬁﬁ ﬁ ogxlys]{ag}%e/ %Zagxré h%i%gsuf Ei)vhlch comprises said c&t%%))und or a

phannaceutlca]ly acceptable salt thereof as an active mgredlent

In accordance with one aspect of the present invention, there is provided a compound of
formula (T) or a pharmaceutically acceptable salt thereof:

wherein,
R'and R%are each independently H, OH, halogen, C;-C; alkoxy, C;-C; alkyl, substituted
poly(C;-C; alkoxy) having one or more halogen or hydroxyl groups, or substituted pyranyl(C;-C;
3
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(29) 5-chloro-2-(4-am nostml)benzofuran; (30)
5-chl or o- 2- (4- net hyl am nost yryl ) benzof ur an;
W@ 3y/1512eh! or o- 2- (4- di et hyl am nost yryl ) benzof UPEIFKR2009/003165
5(32)
5-chl or o- 2- ( 3- met hoxy- 4- met hyl am nostyryl ) benzof ur an;
alkoxy) hadpg ana:mmrsﬁz QyﬂllWigﬂQUR%(st yryl) benzofltran; (34)

lmf*% SRR PR BFLEE 0 ™

36hl or Cl C3 0XY.

¥ S RSB AT FPCRRE MG b 1RA0 S BRperaton

method() ¢ canpamdof jermufldd- di met hoxystyr yl) benzof uran; (39)

1‘?4%?5‘3‘*‘5%5 AR SRR ey O ot DM, e provided =

phamar¢enfital @ooypositian epmprising the confpotpd of fommla (I) or the pharmaceutically

acceptal egﬁ tﬁé(r% f%s%ﬁ ﬂﬁ%@%%%@@g%n 0 rorfbet%%n%%}ibrﬂs

IS momiym‘:zmm 4nothere pspexty of ythy | piosent ciiwerdion, (et is provided a
rerma 31 Eanbl ORI, Sh Gkbarid 8 Bk 7 5968 phbEBicaty
acceptalﬂe gt therepPad dnuantive fifgpedigne fdraky pmvbmhop)anﬁ -t(edtomant hi/d degenerative
brain di %eyr yl ) benzof ur an; (46)
-1°0do- 2- (4- met hyl ami nost yryl ) benzof uran; 20(47)
5- | odo- 2- (4-di et hyl am nostyryl ) benzof ur an;

= —ITEtTe Fyam nost yryl ) benzof ur an;
(49) 5- |odo 2-(4- nethoxystyryl)benzofuran (50)

’[?1&'13?)8\96 and Suds gh]% DO ¥RbdsYdPRE B%egerﬂrlﬁventxon will become apparent
from the, deltwimg hdesgriticd-ofi thet tmykmtivnn owherr ythidme iz ofomjumotion with the

accompél%éx?%éxaw%l}gg ?T?ea?ve%%h?gm nost yry1) benzof uran;
Ej@ 3) photographs of the hippocampus tissues of the transgenic mice stained by the

compo i L AIpES eI GRS SR ofur o

H& %) phstogratiheef thexprt@x tisdues-of ﬂmﬂmsgwm mioglsjaived byfthe compound of
Exampll 884520 Y Bl Ao GRS RRBRIDY ) benzof ur an:
(58) 6-nethoxy- 2 (4- rret hoxystyryl)benzofuran (59)
DETARMTPISORE S it TR RV BN 7000V benzof ur an:

(61) 6-nethyl-2- (4 am nostyryl)benzofuran

A3 (el MRS & vt PakfZheters o A sipishs g brapched chain saturated C1-Cy

hydrocattfnl radicalac Ekanplaes 6f "WO1"2608¢d herdid IRIidd BRORO hoMIR1iED to, methyl,
(4-di et hyl am nostyryl ) benzof uran; (64)
eftyl, n—% Oﬁ{’%@qgép%ﬁ 1mst hoxyst yryl ) benzof uran; (65)
/65 wred pteir 4lfeStern dilkorg hofeystythy E)oupnOR,uwhes R, is alkyl as defined

above. ¢FEmplary alkpr PN PAbH BT ISR ilde et Hyrghiimited o
meﬁloxymtmny r)—ple)pzxy un@moplﬁp@@

A% ﬁﬁ&xg;;;q, %h{ ThldR T benzfi}lo%@@z hlgring, (CD. B2othine (B, or

iodine (I).

Preferably, the compound of formula (I) according to the present invention may be a
4



(69) 6-hydroxy-2-(4-diethylam nostyryl)benzof uran;
(70) 5, 6-di met hoxy-2-(4-nethyl am nostyryl)benzof uran;
W@ 7p/151299 PCT/KR2009/003165
5-(2, 2)-dinet hyl tetrahydropyran-4-yl met hoxy) - 2-(4-am n
osnyl ) benzof uran; 10(72)
compoud, whergitdi et hyl t et r ahydr opyr an- 4- yl net hoxy) - 2- (4- et hy

| amiinRstry ! : 3
R BG5S g ér/re%al% R Y ra o %/1?13%% S ER e Th
(OCHGHoxHi evdlénethylpianylstotioas; (74
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invenﬁox?

is(thorOgHget hyl t et r ahydr opyr an- 4- yl et hoxy) - 2- ( 4- net hy
| am nostry. 1) benzofi u-an; and 15(76)
6- (2, 2-di net hyl t et rahydr opcifr an- 4-yl nmet hoxy) - 2- (4- di net
Exgiiples efprefesred sterytecheofaran
lx. of the present invention can also be used in the
orm of a pharmaceutically acceptable salt fornmed with

(Ja2-(fdimghylaminstyoylifeniafimn d such as hydrochloric
(zgg%lgem&%-?ﬁﬁﬁ@ﬂgylﬁgig‘é?@ﬁg%&gm%@c| d, phosphoric

n'trrc acil ycolic acid, lactic

(32 6-hydixy-2-@ydimeftylaainokstyrsd)ommizofuzasy, d, succini ¢ aci d,

I ' C ] i .c acid, mandelic
(ng%&ﬁ??r'@aéﬂlgﬂ% %b%ﬁﬁ?%rzg@lﬁ%# ascorbi c aci d,
(9 &tHhviora-2-(4dinakthytanaiostysd)benzafiyrdm;ox y mal ei ¢ aci d,
N4l.CHragi AVELOXR ' [.d, phenyl acetic acid,
(@?%&g?&m ?mga cilb | %a%gtzo, net hanesul foni ¢ aci d,

(B értremeLuHdimithyoiivostapbeangdfiemes ul f oni ¢ acid. 251 n
(83%38%%?@%%@1@&@%&{%% of the present

rnve a ’preparation nethod of

(D benethomysdinfietiydamuiostyi)penanfiiratty conpri ses

[ Ery i , 1.e., '
(B0 & HORRLTRARIHOBENER, L0t Formil a1
(M)ﬁm@lwl&éaﬁm‘élyhimﬁ leengofuign; i n an organi ¢
fordy LR EOGG BbeBoRBaR. o hed above, The

(%b&'\ﬁl e 'sa ani ngs ’as defi ned above.

(13 Eshiom-2- ¢ directhgamariostyd)bensnfiaamd of formula (1) is
SR RO S EELT
(l?éﬁiiwtklea—éﬁbdimmﬂlylamin@ﬁimﬂ)bbmﬁm;l It he corrpgund of
Egg%&%éﬁ%ﬁw&%ﬁbmgn?of E\rmgﬂgoi for rru: a (Il)

maefloaxyvid-(hmethylasnibestyry ofutadehyde of fornul a
(1533 PoploRy A BB BB BB R hRAIRED COT o & Pase
(%Wéﬁc$4-mahﬂhm%%§?ﬂmamﬁm hgdroelnteride; | Ihle
( ﬁg? Gga hRs 1’#?) s reaction is an alkal i
e B e i 1, o iyl el
P msReg DR AR SR IR acsi um
33 Eun@hd}q’?Z-(aemeﬁmxyMl j msl _ﬂnptammosfcﬁyl,"l i _d)bdnizd()ﬁlram' m .
dﬁg_@&ggoxu Pbgﬁ%]@ %éﬂ [rrrg%gP amdes (e.g., I thium
(qu%mlaéﬁftyilm?;ﬁm t-lrfsfﬁ)%acq%:agglsrumm

t i Si . de.( KHVDS) , '

(ﬁﬁ%@{eﬂﬁ%@ﬁ%ﬁﬁw 'HI\/D)S) ) Sgrl ;mm' xture thereof,
(Mr2Ad-nwihoxistpol pesiofimat;- but oxi de and sodi um

hexamet hyl di silyl am de are_preferred. The organic
sol vent suitable for use therein is ether such as
tetrahydrofuran, diethyl ether, and diisopropyl ether.
252- (D et hoxyphosphoryl net hyl ) benzof uran of fornul a
(11) used as a starting material in the above reaction
may be prepared in accordance with anyone of the
conventional procedures such 8 WO

2009/ 151299PCT/ KR2009/ 003165 as the nethod descri bed

N 1 - " o o o T

)
i:%%ﬁ%%@ﬁ%ﬁﬁﬁg&@%g@ﬁ an- 4-yl nmet hoxy) - 2- (4-am no

-

P~

erivatifies o mpolarl aseorflivg i the present
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Exanpl es of the preferred al dehyde conpound of fornula
(I'V) include conpounds of 15fon-n-ulae (4a) to (40):

WERHOIHBNOCHO H OHOH 4a4b CHO Br CHO OHOH 4f 49 QOrOCZKIR2009/003165

OHFOHCI  4k414mAn40 In addition, the conpound

géue)gared_ according to Reaction Schene 1 is
( Strdimathorystpybbenzefiran;de- met hyl ati on using bor on

: ) oy . b b g 9
G SR S GBI HE 5T oo 1 1 et byl 51 1 ane,
(PO)T-ehlatior 3 (dbmetbplamindstysyheezefiesp| ved i n an organi c
GOl B BB AR, 5 7o 3 to's hrs,
G2 fedﬂanorﬂ-(%aeﬂlnmﬁﬁnﬁbylmmd’)béﬂz)omo) (18), or

h 3. React Sch 3
%ﬁ%@f@%&b}gﬁ%’?&%)bgﬁan ﬁgjazrdgfﬁﬁehogb&eeﬁhe

I .h f 10

(e%{élﬁglﬁﬁf@ drkwéﬁ%ﬁ?ﬁﬁal%tg&)or mati on g; eget a- anyl oi d
(BOXO- methoayr@ (&>ohdthoxtysd-metliyigmidestyrybbaizofwrani; n bl ood
AR S 2 s ARG P O\ i et on i ¢ he
(BY)S-metlivhy2; (Sﬂ-kthnlsﬂmleyatyrybbwammmd or a
GOPSHRES L Ry SPhaRb R fuTRolbal dRERD, T r 10T

(éOHeH@thyl 2- (4—methyTelmne§tynbeeﬁzbﬁ1mI wifleova¢etatent i on

@90%131%%11 é@.ﬁ%ﬁ%‘i e tﬁ?,b;,&&g%?%tl on conprising the

e pharmaceutically
(42cepietiyl-2-(4-alcthaxhstyebbemofiman;act i ve i ngredi ent for

anyl oid fibrils.
%g{r@ ent(é ?ﬂ&p@%{ﬂ{ﬁ%o pr ovides a phar maceut i cal

(éé}ﬁa@s@ﬂmmﬂmxp}aﬂmxyh%(hm&tkqﬂmmmstm&)b&mfmﬁm (1) or

o L R RSS2 R s 3D ofuran;
(éé)g‘iamdoé&(ﬁmethylammodﬂysd}isnzof@t@rks used herein, the term
) A AR L R s o
(B8)e5- inlda+2p(3ancth@§§e4ﬂrlaﬂty3}armnsﬂwl§lﬁenmﬁmie senile ol
Aol Crnfhon SR el “2na Tunc i ngton o

(60 e msle-2-(3 4-dimetorystyryl)bezefiraigal conposi ti on

@%m%@%%@ ay“gﬁ%&@gﬁ@;ﬁ%@g; ?nzgn anmount

(62) %@m@h&@%—@ydlmylghnnoswﬂmnadﬂhmnp 5 to 5% by

SR A iS5 okl Fl Ay Rk o

(b, trdmaethoxyed-(4emethosystyrghbemagfube; opt i onal |y

P bR Pl SRR I D oncer . et i fy

(ﬁgﬁghyckoxywdleﬂmianmamﬁynybbmgﬁhmm 03 buLfer, and
@ 'WQ’P ?gg %@ﬁﬂ%%)ﬁec ounds. The inventive
(é&p@mﬂmxﬁzmiﬂmthdws@qﬂ)&nzofmmj rreE ﬁo;g”snd%:ﬁt gg ! In
@%:{{%@ng?rtg %]I_no%gor Coﬁﬁ%ﬁ@ the formfor ora
(5@)96111‘~ﬁeﬂﬁ) -quaﬂn&tmmém?mh :;élnﬂglﬁiérg? |t :ogn! ncl ude
G S S et o ™

(62 Grtetiyl- Q‘@-Irf@ié’liﬁﬁlﬂbﬁty@@béhzbﬂﬁm trifleo@acetdt@ct ose,

dextrose, sucrose, mannitol, sorbitol, ceIIquse
glycin), lubricant (e.gqg. 6 l'ica, talc stearic acid
and its magnesi um or calsiun1sa|t, and

pol yet hyl enegl ycol ) as well as the above active

i ngredi ents.

ﬁ—'()

=
(D;
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5The tablet may conprise a binder (e.g., magnesium

alumniumsilicate, starch paste, gelatin, tragacanth,
woredobgtsieed | ul ose, sodi um car boxynet hyl cel | ul 0SBCT/KR2009/003165

pol yvi nyl pyrrolidine) and optionally an disintegrant

or its effervescent m xture (e.g., starch, agar, and

(@)&m@ybﬁﬁd@ﬂlﬂmﬂ%&’ Doengafiean;  absor ber, col orant,

6d1‘n?t!h ifﬁﬁ, Al so, exenpl ary
@grnual 241 ‘g{r& a dmnlstratlon i ncl ude an

(659(&1091511&1- ENSEEE; on for injective

B eEaN b%ﬂlox@g@é%?) et 158y ot

(@Erﬁ-hwk@e&%&l mnmosiywb) enpafishteral |y as an active

P 2 R R A oA, 107 0P kg botty

(6&3|6dmdr<pr§4=2 ¢eﬂwamwl)lmm i ncl udi ng human in a

(@r)epa :ﬁgon %ﬁﬁgﬁﬂﬁgﬁﬁﬁ%s are m?gtned];gl ltg\M "
¢

(71)73(39}) dirnéth apd-obpethoxy)xle@tdnoinostiyl)henwofuran;

eSS S onyan R ER L R et R o bepofuren:

(?Mﬁ&jdldleﬂfyltewmﬂmyml ~Asylmetibxy)-Edrdimethylaminostryl)benzofuran;

(ke RS G bR RO £ Snln sl

(T9r nub42, Z@m@ﬁyltbhshyﬂrmdam-ﬁ—yﬂmthWQ Grmmethiyldminastryl)benzofuran;
nol ecul ar sieve and 15.2 g (0.11 nol) of potassium
carbonate were added to obtain a mxture. After adding
(1hé- @1 2edineetlFligtrat@dopyranidyylofethexiy) 2 -(bdoneshy aninostyyl ibeazofuran.
m xture was refluxed at 140C for 40 mn. Then, 15.2 ¢
(0.11 nol) of potassium carbonate was added thereto
Ta‘nactompeunda sﬂfmmug (i oftthe prosery imesntiox eah &lse bs@saw in. the form of a

pero S RSP B8 38 Byl ) e ption

acid, hyﬂnobrcemc ngidaswifutit eci@phesphodicwes], mérstasit], wcdtie asidhglycolic acid, lactic
h t
o, R A0 e B0 RE L8 s O bR i, oo

acid, tartmtusecd, gtmsamd,eascm‘btcr acud,eph]nmﬂdwa«ad,mrmlew acidyf hydaoxgmmaleic acid,

a et e I r paL.at edy: .1 )
oo 3! RIS ANE od0e RERTRGTe | BAET UARpRFDRERL vt acia
methanagiloni¢ hed, hsmMes@fome doideahddolesasnonidamd.r esi due t hus

obt ai ned was purified by col unm chromat ography

(n-hexane/ ethyl acetate = 9/1) to obtain 8.48g of the
It ncdosdanoerpathradothet aspekt of #fpresehit invédtion, there is provided a preparation

o SRR R Sy ol g oo

ie., readiig d2/(diethdxyph@ph@ylsthydfdenzafinds oft forida (I Avith ki )aldehyde of

X oXV-~ [ benzofuran 5
ﬁmmub%hg é%?g?ﬁﬁ%ﬂ'ﬁﬁﬁﬁ?ﬁ%gﬁgﬁ%gﬁég%% 22.5 nmol) was
%gssolved in dinethylformam de at O r and 6.61 g (0.03

‘ et 5 nethoxy 2- benzofuran carboxyl ate
t; ] i ’ the formof a tetrahydrofuran
gl Ot ~f 2D, followed by stirring at 0
t for 10 mn. e conpletion of the reaction,
sat ur at ed sodlun1sulfn4e was added to the resultlng
m xture 10 at 0 C, and the Bsulting precipitate was
renoved by filtering. The filtrate was distilled under
a reduced pressure to renove the solvent, and the
resi due was extracted with water and ethyl acetate.
The organic | ayer was separated, dried over anhydrous
sodium sul fate, distilled Under a reduced pressure.
The residue thus obtained was purified by colum
chr omat ogr aphy (n-hexane/ethyl acetate = 3/1) to
obtain 4.81g of the title conpound (yield: 90%. 15
1H NWR (CDC13, 400 MHz) 67.31 (d, 1H, J=8.9 Hz), 6.96
(s, 1H), 6.86 (dd, 1H, J=1.7, 8.9 Hz), 6.53 (s, 1H),
4.69 (s, 2H), 3.81 (s, 3H), 2.89 (s 1FD Step 3

o - ~ N

4=

and

Qn—v
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20J=16.1 Hz), 6.97 (d, 1H, J=2.5 Hz), 6.84 (dd, 1H,
J=2.6, 8.8 Hz), 6.79 (d, 1H, J=16.1 Hz), 6.72 (d, 2H,
wWQ@2®985899, 6.52 (s, 1H), 3.85 (s, 3H), 3.01 (BCT/BRR009/003165
13C NWR (CDC13, 100 MHz) 6 157.0, 155.9, 150.4, 149.7,
130.5, 130.0, 127.9, 124.8, 112.3, 112.1, 111.0,
@3 4, 103.1, 55.9, 40.4. 25Exanple 2:
7% (4-di met hyl ami nostyryl) benzof uran
nd ) 10. 0 equi val ent anmount of 1 M boron
de di chiPO(QeHagne sol ution was added to 146.7
(O 5 mmol ) of
5 Met hoxy- 2- (4-di net hyl am nostyryl ) benzof uran
(Conpogtash, of fornmula 2) obtained in Exanple 1 in the
, ~gAl or onet hane solution at -78 C, foll owed
30 by dring at roomtenperature for 3hrs. After
conpl eti ofof the reaction, sodium carbonate was added
thereto at 0 C(II® neutralize to pH 7-8. The resulting
solution was extracted with a m xture of water and
di chl or onet hane. The organic | ayer was separ at ed,
wiEifdRover Ranbyeraus spadbumatbhbalferhlby figred, and
ed under-are ce press o renove the
sol vent Et hyl acetate was added to the residue thus

I .
Tﬁ%@% esu 151%%10 pr Sg%gp &g{de& \];éjls¥l IEE@ 8%8]1?1&?3?%&} %%I%eme L
ReactivndSchiente let hyI acetate and di ssol ved in water. The
13 resulti ng solution was neutralized with potassium
Bi.carhonate at 0 r r act eeivng t hR? yacet at e,
ol @ ngogqnjdﬁ’dﬁQ‘oﬁ U S Tat g S gd
under a reduced pressuke to reane sol vent The<£r esi due
t hus gpbt ai ned was recgystalized with nmethapol t#
obtain 69.8 g of the title conpound (yield: 509 . 5
Mp: 177.0-178.0 t IR (KBr): 3436, 1602, 1520, 1358,
1197, 810 cm1 1H NVR (DMSO d6, 400 MHz) 8
whetkin, ]11R6mxﬂidﬁweﬂmsmmendmﬂn@emmyﬁm@damned 1H,
J=8.5 Hz), 7.09 (d, 1H, J=16.1 Hz), 6.90 (d, 1H,
J=16. 1Hz), 6.84 (s, 1H), 6.67 (m 411), 2.92 (s, 3H).
Sp&ifkalivhe Didaipahid o0 Ofolkalp &) 1 56y6 ,bel PBepared]l B9. @llowing the

2-(memo}é‘ygh<§phﬁ§n§hyq%gz@mﬁg fogmu%&la o rebdiyitn o 3581:2 %ﬁuted aldehyde of

formula EXR mpéreergdnit eol?&ltjﬁiﬁe@rq:sememf arbase atfa tExpeptuesratgiag dloor 0 C to
I‘OOInteI%P L ERGak E%CU?’H%S@%% g respective corresponding
|

arting conpoun nm the respective title
The bpseuwbish afiayreanget ds t18s teactioh i ami aicalit inetal nydriokei(ag., NaH, LiH,

KeD), ar ARt bR A, SR €22 Byt pn allal mstal Alkoxisl 5y sodium

methoxidsyRo({OBCEhoxil) scbdiizm ﬁoﬁold@édé, 48(11(11’!1 tWiipxide, AGASEILRS t-butoxide,

potassi m]S(i% éz};odeg ﬁ%&}m oBri)p )gge) ' 71%6% Carﬁﬁ_ezs ‘](_és.;g.,S lithium

dusopropyﬂmﬁlﬂe GNI(NMY), Slithign 1 heiaﬁﬂetﬁyldikﬂﬁaﬁﬁdelB@iﬂmsp. Hpotassium

hexamet%x%]@sgyle%%(% é{}l}}(ﬁﬁ@?s @&%@éﬁyﬁsﬂﬁ%& (I\}ajffoJS)) or a mixture

thereof, momy wmch@o(agmhmbmxidammmm@mﬁm viamidearaywetorted.

Tﬁ% ggéjamé; pIvent %ustagble for use ﬂse?ﬁ%éz)x eﬁé{%s 7éh :glg‘r% : ]1%%9, cﬁ?gyl ether,

and diisdpiopy2 tther =8. 8 Hz), 7. 32 (d, 1H J 8 3 Hz), 7.28 (s,

2Dl Bespberintop g ]ferav BE kil (1) ugt s g sl n the

above reastionldoy b8 pfépared in BtdordaBedith %n%&ﬂa' of the conventlonal prode'&l&es such
NVR (CDC13, 100 MHz) 8 156. 150. 4, 132.

130.4, 129.6, 127.9, 125. 18 124.9, 120.3, 112.3,
112.2, 110.1, 103.0, 40.4, 21.3. Ms mz 277 (M.

35Exanpl e 5:
5-fl uoro- 2-(4-di net hyl am nostyryl ) benzof uran (Conpound
5) WD 2009/ 151299PCT/ KR2009/ 003165 1H NMR

(CDC13, 400 MHz) 6 7.43 (d, 2H, J=8.8 Hz), 7.35 (dd,
1H, J=4.1, 8.9 Hz), 7.26 (cl, 1H, J=16.1 Hz), 7.14

~ o~ ~ o~
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15

5128.1, 124.5, 112.3, 111.7, 111.3, 111.1, 111.0,
106.0, 105.7, 103.2, 103.1, 40.4. Exanple 6:
WG2@bl1enee 2- (4- di met hyl am nost yryl ) benzof ur an PCOKRWNH03165
6) 1H NWR (CDC13 400 I\/Hz) 6 7.45
(d =2.1 Hz), 7.43 (d, 2H_J=8. 3 S
as the methpd de@nbedﬂn)Ashdef Chen. SmBei@iﬁym, 1662@@02 1Michaelis, A.

et dl, c% zg %er %)161d21%g§9§) Zqu H)Bhégb WGA]{%"%MZ E7éia Rew 18291 5(1981),

which issBOVNiFR ¢cO0L Schep@®:Mz) 6 157.6, 153.1, 150.6, 131.7,
£§%§m§L§4§§hé? 128. 1, 124 5, 123.9, 117.9, 112.3,
~5 102.4, 40.3. Exanple 7:

5- br ono- 2- (4- di met hyI am nostyryl ) benzofiiran (Conpound

NI\/IBr 400 MHz 7. 60 2d
ek T

W71 (CoME J= &-@ 49 (F 1H) pe C}(spH
611\ 13C NMR (CDC13, 100 MHz) 6 157.5,
153.4, 150.8, 131.8, 131. 6 128.1, 126.6, 124.4,

129157 112. 3, 111. 4, 1023 40. 3.
1259 1381 1123, 1438, 1k

5- Pido- 2-RE et vyl amovest yr yk zof ot:anznggonpound

8) NMR ( CDCL13, 400 I\/HZ) 6 7. %};’ 1H, J=1.6

Hz), 7.49 (dd, 1H, J=1.7, 8. 43' (d, 2R, J 8.8

Hz), 7.26 (d, 1H, J=16.1 FE) 7 21 (d, 1H J=8.6 Hz),

véhetein, Rd and R havelthe @méneartngs2s defincdbod=8. 8 Hz), 6. 48

(s, 1H), 3.01 (s, 611). 13C

NVR (CDC13, 100 MHz) 6 157.1, 154.1, 150.6, 132. 3,
Spadfi@ly,inR ehctidPSchbmel? 2-@jetiRExyphsghorgthitisybeaf@an is prepared

by con(%l% 4% g&?? % f§ Crfegcl‘j%g@ ef%aur% l@allg :ﬁéenzo kin 1 fype condensation of

2-hydrogbenpadetyd® pf KpmdD 4V9- WﬁSc&y} bﬂoﬁlc(amat}: m3148 PresagoDf a base; a

reducuokifl%ch%r} ﬁgig% hgl‘éﬁgﬂ‘ﬁ%é@gn %@7&}()‘?&1@ hr\%:ili g&%ﬁ&%@p%gﬂosphomus

MbromiHZ)andﬁréaEﬁQmwimhﬁeﬂWﬁ)splﬁHz) , 6.97 (d, 1H, J=2.5 Hz),
6.84 (dd, 1H, J=2.6, 8.8 Hz), 6.79 (d, 1H J=16.1 Hz),
6.72 (d, 2H, J=8.8 FE) 6.52 (s, 1H), 3.85 (s, 3H),
Exatiples of thd-Hpreferred aldehyde cotpaudvet fdfﬁmTaS(IVJ Gm:hbddmorﬁpounds of

5.9, 150.4, 149.7, 130.5, 130.0, 127.9,
ﬁmm““%%%Jg”ﬂigz 3, 112.1, 111.0, 103.4, 103.1, 55.9. 40.4.

35NB M
:%’Sz)( : 3 ?We%%@t yr &H7of um

nd 10 d6 )

59@3(3 1H 4w 7.41 (d, 2H, J 8.3 k), 7.30 ( g,lH
J=8.3 Hz), 7.01 (d, 1H, J 16.1 Hz) 6 88 (m 2H), 6.67
w1 aH), 2,91 (s,, 3H . SNVR (DVEO- d6, 1oo Mz 5 156. 1,
é F‘g*ﬁs 6% *%28 eRS"

g@ onll2. 7, g,., 5 ﬁﬁ CQ@%"E gﬁ@ganpl e

11:4 6- et hyl-2- (4-di meth Iam nosty I enzofql an
(Cbnpound 11) 1H NVR ( 13, 400 ) 6 7.44 {d 2H,

J=8 5 dHz), 7. diii =@ Hz), 7. c%ﬁ'a (m 102(),
(d, 1H '8 FE) 81 (d =16. ¥é§z¥3 6. 75
2 H J=TF~ "w 60! SGH 1l—3r (s, 1 oH2. 48

(s4k311 13G NVR (CDGk3, 100 MHz) 8
155. 6, 155. 2, 150 2, 134.3, 129 9, 127.9, 127.0,
125 2, 124 1 119.9, 112.5, 111.0, 103.3, 40.5, 21.8.

18 AR o omnprnd onghesseh prseihey 9 Bepsion Schime ch i Siierventy
subjecteli2fo de-methylatmn usidd bR {richiotide, B&On Mifhoride/ -bbfon/ triomide, or

(m 311), 7.22 (d, 111, J=16.2 Hz), 7.17 (dd, 1H

J=1.6, O. o Hz), 6.95 (in, BH), 6.77 (d, 1H, J=16.2

Hz), 6.72 (d, 2H, J=8.9 Hz), 6.53 (s, 1H), 3.01 (s, 6

11) . 13C NMR (CDC13, 100 MHz) 8 161.9, 159.5, 157.0

(d, 20, 154.7, 154.6, 150.5, 130.6, 20127.9, 125.7,

124.7, 120.5, 120.4, 112.3, 111.8, 110.9, 110.7,

102.7, 98.8, 98.5, 40.4. Exanple 13:

6 t hi or o- 2 (4 climet hyl am nostyryl ) benzofuran

S~ P
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Exanpl e 14:
6- br ono- 2- (4- di net hyl ar ni nost yr ypbenzof uran ( Conpound
w@2009380p» NVR (CDC13, 400 MHz) 8 7.59 (s, 1H), FCHERRE@Y/003165
2H J87Hz) 7.34-7.22 (m 311), 676(d 1H, J=16.1
6.70 (d, 2H386Hz)650(s 1H), 3.00 (s,
1od0tnm@11xy silane, preferably bormmCtrrps C&D@@g)lvqb@n iz PreRnics golgent such as

vl f e g A0 b g ooty w51

obtain tl@almm eongmund (3), (10), (18), or (19), as shown in Reaction Scheme 3:

i met hylam nostyryl) benzof uran ( Conpound
fifiESdichit " 1H NWR (CDC13 400 MHz) 5 7.80 (s, 1H),

7.48 4dd. 1H J=1.3, 8.1 Hg), 7.43 (9 28 J=8.8 Hr),
() PH\ 6=X7 (d, H—I=36. 14l . 2H
J=8. 8DV, 6~ RYH), @001 (s, 6H  )-rE3C
NMVR (CDC13, 10 ) 6 156.6, 155.2, 150.6, 13},

131.5, 129.2, 128.1, 124.5, 121.7, 119.9, 112.3,

111.4, 102.7, 86.9, 40.3. Exanple 16:
w&emBSh%ﬁeQm@mmw@ﬂﬁhabmeuran ( Conpound 16)

1H NMR (CDC13,400 MHz) 5 7.38 (d, 114, J=8.9 Hz), 7.29

(d, 2H, .1=8.5 Hz), 7.07 (m 2H), 6.86 (d, 1H,

The ]lﬁv@blza comp&d( o fortla {B2we pBalﬁlaBmtl,calbl eatep’gblel&ﬂ)t thereof

efcient e ol gyl s o b, R apre i blood

barrier eacrBing ]abﬂuI}Q therdlsy dffectipdly dnhibitibg the hetBadyloid fibil, accumulation in

thebrie T oy pine ook ptprmeceh Al o cpible st ferenf g usful

forprevexmgbswmngademzﬁv@bm dscqaiBr ) © 3409, 1602, 1519,

i s L e

compoudd b farmidla) (1), 6r e (pharmadeutically Folcdsd:p}a,bleesak?ah elef as B, active mgredlent

T,

TheSﬁrewli iB¥dntion? CELRC R ca)qﬂmﬂm@mu@a}lzc)o@qsﬁ@ns g:ompnsmg the

compoud 3t e e sl kBt o st o

preventig or t@da]mg a degen&nthibreml&ease

1% C‘JE %ﬁg ou n%‘ %@(tér?g %ﬁ%&%ﬁﬂé% %&E%@%&% H#%fs% g’ﬁused by the

accumulatibn dﬁﬁet&aﬂﬂyl)o;d fibrdls ir( the train add 8x&mplaly, diagsintimde 2¢sile dementia

ca. gl Ml dgn By, Mo, bt Fimingons

disease (MeOD-d4, 100 MHz) 5 155.1, 153.2, 149.6, 137.8,

9p§am‘§%§%ttigal %éép?siﬁéﬁéc}(og‘%'%ésa itge go%o%ndlgﬂ’;' Rrmula D or a

pharma&uhgaiﬂwmxgep&b [essaltthdnsdfaman asoyntydf)0dtetozld0b baveight, preferably 0.5 to

5% by VRl S kit SRR B Plermagputisal commedbel ™, -

"Ehbl mveilmﬁe ﬁhdiﬁ)iceuﬁcalgzo(nposmm Ymay7b&dptiotallyl kterilizefiéand may further

compnsp@)]uvagﬁa] §P,CE\ gs pﬁ'ﬁwg%veﬁgsw(}f)@zb& %eaag%lé %g%d?lﬁ%%hkﬂ%g% B{d&%oqcrs salt for
osmoticl Gpulten, Guff&s.ahd diBr ZherhpdntiGally 131811\&: chdPodnds129The inventive

phmcie%%a&coén%ésiéon by e 2R KT 003 onal methods

such asEndging, exrafiiation noet dvakiyg 2a (tHe ﬁbﬁmtﬁ@’( ol hdraimistrafion an for parenteral
. . (Conpound 20) 1H NMR ( CDC13, 400 MHz)
adminisgaipios (1 3H), 7.15 (d, 1H, J=16.1 Hz), 7.02 (d, 1H,
Ekeplary fiulafiodSfof dehl adiinisteafoincBidS tadtitet,, pikalal Bardchr sdficapsule,
J=16.1 Hz), 6.68 (d, 2H, J84Hz) 651(s 1H), 3.86
(s, 311), 3.79 (br s, 2H).10
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13C NWR (CDC13, 100 MHz) 6 158.0, 155.8, 155.1, 146.5,
129.1, 127.9, 127.4, 122.8, 120.6, 115.2, 113.0,

wa1mw95512993. 6, 95.7, 55.7. 10Exanple 21: PCT/KR2009/003165
6- met hoxy- 2- (4- et hyl am nostyryl ) benzof uran (Conpound
21) 1H NWR (CDC13, 400 MHz) 6 7.37 (m 3H),

solution,7ernylsiod, empkifige s@up, ami) gramulp2 These ixmulationy gy compgs;e diluent

4 e il e e i g o

stearic a¢id an@ fig nagnesium or Calsium salt, and polyethyleregtyc W@ﬂ)@r@e abowg active
ingredie ) 8 157.9, 155.8, 155.4, 149.3, 129.4, 127.9,

6.1, 122.8, 15120.5, 112.4, 112.3, 111.4, 103.2,
T tablet BBy Tompeise bifdex ﬁ@g emagnesium aluminium silicate, starch paste, gelatin,

h‘agacanﬁ), @% ng) é%%t&%éﬁg%%é@ﬂ%ﬁwg)%w hd6Rionally

an dlsmttggﬁt orliE0atfervesdant ni20r:, (e, Grctg agarc andl algmicHhoid its sodium salt),

absmbex(@&%ﬁsé@waﬁﬁiez%%eﬁgl(m éH)gg (7d10J720;5(E]|Z

Aldd) exengplarg fabn(ationd fy palﬁntéﬁl administration Bckade grsisotenitisplution or a

13C NMR  (CDC13, 100 M)
S‘Epemén?‘%é&%“‘%%é%”%%‘aﬁé%z 29 el 83, 142.84, 130.76,
Theoin®8ntive compagnds dr azphMacdmOaIE& acdsf:psa.b&l salt 1fherbof may be

adnumst%%gl:ééﬂy %}ésa%?&te%%g% %;f ac edleégl% b effefve motir Igl?gmg from

about 0.6-tors0hmgtke? preforatdy Bdxtp- W) mg/i@ bydyaweigbs pstrdaly) ib easeodfimammals

including bR oot RS o0 %) 2760 (50 om,

306.87-6.83 (m 2H), 6.56 (s, 1H), 6.56 (s, 1H), 3.95

8 gokibipe Podbpkn pldbies Sy B8 syt PR At e

present ih8ant08 with@8t 188ifing #9sc6pe. 120. 74, 120. 01, 118. 03,
114.55, 111.62, 108.54, 104.25, 95.74, 55.74, 55.38,
43.23. Exanple 24: 2-(4-am nostyryl)benzof uran

Prepar:tionf | uBxamplet atle (Conﬁdddﬂioﬁ)ﬂ-)l-(ﬂﬁthokbdpﬁ)@mmfhndthyl)benzoﬁman
d, 2H, J=8.49 Hz), 7.57 (d, 1H, J=7.76
(C"ml’%‘ﬁ%ffg‘i@‘_{@ 18 1H, J=8.16 Hz), 7.35-7.29 (m 4H),
7.22 (t, 1H, J=7.49 Hz), 7.20 (d, 1H, J=16.23 Hz),

Step 1 ‘%‘ﬁ‘i‘-ﬁ‘%{“ﬁ‘@ﬁ?‘%‘* ?@Byﬁf@?’oﬁk (fan trifl ;,IOI‘ oacet at( g
Conpound 25 5 1H NMR (400 I\/Hzﬂ MeOD) 6 7.60
T304 6L 20 s B ef 5 ety S phefplchyad (el Sipg 88 fomula 4o

dissolved a8 didiethiyd formamikie, 4 molettar sieve. @ 192) g (071 10@ol) of peteksium carbonate

were adé (gfé)z?né_i% éﬂ%&%%( %@%@g&g%ﬁa@% 4 g ((55 1d %10&) of ehM)bromoacetate

the mixi2re wastiofitrked a0 Qsfoy A9 mine nThényl 42 g @dripmol) of fétassivin arbonate

ST NN TN TN —
the reaction,@h® tndiihilar Sic6d arfdthe Irekulting7pi@6ipitiy webic fs6lated, by]_ﬁllc)tmg and the
. 3..40 4AH =6.,68 1,20+ .1.18 EX | e.
sotid way5axbed i md aed. el ket ol 555 Ruigea. The
remﬂﬁng\hdﬂlﬁotﬂﬁad\/ﬂizuﬂe@@ﬁa@ a feddc&Bprésshite, (entrac&ﬂlv)nﬂl 2 3%t of water and
ethyl acét%%)g’ ( élc%gq&nc\]la)_[%‘ Was qsq%'ra )g%eckgver%pbx H? 7831?3% filtered,
and distdiedimmhder 28ieddeddSprdssatene TheXysithys fHup bededUwas purified by column
chromatppRY t'n?ﬁ@én%/sﬂwlfppta@ =9/ ogbpin %%@%%%H?Dgn%@eﬂ 7I%)
Hz), 207.29-7.24 (m N), 7.19 (t, 1H J=8.73 Hz),
7.10-7.08 (n] 214 6.88 (d, 2H, J=8.12 Hz, J=4.6 Hz),

6.64 (s, 111), 3.94 (d, 6|—11J 9.32 Hz) Exarrple 29:
5-chl oro- 2- (4- am nost yryl ) benzof -uran (Conpound 29)
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NVR (400 MHz, DMBO) 6 7.63 (d, J= 1.93 Hz, 1H), 7.54

(d, J= 8.64 Hz, 11]), 7.43 25(111, J= 8.35 Hz, 2H),
wa2@9/15d8y J= 8.69 Hz, J= 2.03 Hz, 1H), 7.18 (BCT/KR2009/003165

16.22 Hz, 1H), 7.00 (d, J= 16.27 Hz, 1H), 6.80 (s,

Al 6. 75 (d, J= 8.15 Hz, 2H), 3.93 Téli 2>—(|) Exarrgle
W@mwongm@mﬂm@m (5 3H» 429 (gr 2k J=7.1 Hz), 3.79 (s,
1H NVR (400 WHz, DMSO
3H)13§?€9§0W1ﬁ9= 1.93 Hz, 1H), 7.50 (dd, J(— 6.72 Hz, J= )

1793on 111), 7.36 (m 3H), 7.15 (d, J= 16.19 Hz,

Step 2 %dﬂ’fifth(é&y?higr xmea{‘yégeg.g};%“ 11 612 (5 1I—|)2. . 53

(d,J= 5.01 Hz, 3H Exanple 31:

T e

0 C and6.6p g48.03 m)), of eflyd Seracthory-Bbegwofran carligxylate ahtained indep-l in the

form of s gg!ii@zd}(;%m ﬂ@u;ﬁ%vdaslq]d&% &%5&%2@ arr% sfirihg at & Cfor 10 min.

After the o0@pletar gﬁmewacm @ewmn@lwﬂum atsfa(eswasm)ded B the r¢sylting-mixture

at0 C én&) %e'i]émﬂtif@pge%i%@aﬁe svtc\s {Z% gﬁam 1 (é an g%ﬁlsulled under a

reduced(pwﬁtp"c towgn8RE ﬂ‘!elsommmchihe remdn@ vBgyackH. véith waler andithyl acetate.

The org%r"ﬂ ﬁg'éra% ég;f}a(tgo? dli%)i m&% {diup] s@%msﬁx}ﬁ undgr § feduced

pressure( d Thgzesiduesthiy obibied véis by colunan chrematopraphy §n-hexane/ethyl
acetate+ 1) et & 816 or it Sorhfouked ridido). 73 (o 9= 5. 01

5-chl oro- 2- (4- net hoxystyryl ) benzoffiran (Conpound 33)

y
BCE0eE PiyrP v @yt pshmr 636 . 3Py =17,
89Hz)‘6523€(s(Hi),4.69152816,3l-&1(sﬁﬂ))289’(82®HIdd J= 8.65 Hz, J=
2.10 Hz, 111), 6.92 (d, J= 8.74 Hz, 2H), 6.84 (d, J=
16.15 Hz, 111), 6.56 (s, 1H), 3.85 (s, 3H) Exanple 34:

Step 3 :5-Metloxy-2(dicthoxyphospharylmethyDborzefimahiur an ( Conpound
34) 1H NMR (400 MHz, CDC13) 6 7.47

(d, J= 2.01 Hz, 1H), 7.36 (d, J= 8.61 Hz, 1H), 7.27
Phogphodous 18bromnide (8.1Hg, 003200l) duas ddded .t6 4limethylforningde at 0 C,

fouoweg'_zblglllss?ﬁ% 0%(& 2§?’§§58 og 11) 507 45089 mol)  of

S-methaxyriehydreyyraetivibetizofunar ebtained IIyStylb )ka rﬁmfouna)f a(Cﬁmn’dwl;fmmde

i g4, ORI 1956190 el g rcion

sodium @arbondtel and ethyBaddtate wereljdded i@ the(rdattion tiRtude toBneBitrilzze to pH 7-8.

e el oot 58ty bl 8, iy 580y e

The wadh scutian, angi-the §lttate Weltblz))mbliﬁedn'pﬂhe B8ulting solution was extracted w1th a

it LA B 23 B B P R O SBE HEcions
sodium J=Qulfatez , filktdd,, a6 distilled =tfadelz, alliyduc@d 10préssure to  obtain
st ol ibdrgghils (Gifuhd Theylonht iy alieq ere
followed by Hddjing 3vitOreflax fGi-Bhrs. 3 Afer( e @hjpletidn it the rea8tdn, toluene was
added t?E@g%% ot Pappthid B e uhder T SO Dot (TR hus obiained

ccﬁmﬁn@ﬁrdmhto n&lkxarﬂ:ﬂeﬂiyl adetdé < H’l—ﬂs&&l &ceﬁtte) to obtain
507%0%&3 gl o6 ém‘h@?f%%g@sl 211) % e ?3, PO

111), 684 (d, J=2.8 Hz, 1H), 6.57 (s, 1H), 3.85 (s,
3H), 384(s 311).

=0
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Exanpl e 38:
5- nmet hoxy- 2- ( 3, 4-di net hoxystyryl ) benzof uran (Conpound
W@ 3009/151299 11-1 NWVR (400 RE®KR2009/003165
CDC13) 6 7 34 (d, J=8.8 Hz, 11]) 7.24 (d, J=16 Hz,
l1 7.09 (m 35211% 6. 99 =2.8 Hz, 1}-24',2 6. 88 (d,
@I M0 TS [T (@41 -5 P 6 97 L6 P, 684 (4,

2 /

1H, J= 266 %@gg?), 6%%9@‘?{ 9%1}&}%%@3&1} zﬁ»ﬁ%ﬁ%’ 2o @{2 (Jsg%m 3.33%4, 28,
‘213HZ)an®QJ6HHth©)st yryl)benzofuran trifluoroacetate

(Compound 39) 1H NWR (400 MHz, MeOD) 6 7.64 (d, 2H,

J-8.47 Hz), 7.32 (d, 2H, J=8.37 Hz), 7.26 (d, 51H,
Exampled 1 6-Blethaxy-2-@-dianethylaminostyagl)benzofyran {Composnd 2)) |

7.09 (d, 1H, J=7.94, Hz), 6.72 (s, 111), 2.40( s, 311)

Exanpl e 40: 5-net hyl -2-(4-net hyl am nostyryl) benzof uran

1106i flEcmnvaimtetaamm Cofipdivid sadiymi HwRmethyddisiamidyve (NpHMDS)

oo (Pl V5363 gl “nd S B0 LT SOOHR), ) o

5-meﬂaoiy@@(d(@oxgzp])qspHox@Ene(thiyl)bﬂ:hZoﬂiaﬂ ©btaineHizih , PrépagBiopsExanipl | i the

form of o i soicall T ROk 30 Fs e 35 20 mip. Q05 momoD

of4—dmtbﬂbyll®hlzeﬂlﬂdhyddﬂﬂﬂwmm irofuan solfioivas addedshoteto, followed

by s rogip oty o i Jompponfl oo, Al added

to the requlting mixhée 880 f2) , Tl réSulting, mikkire a8 didtlladaindeita ®duded pressure and
the 1631%}4) W%szef?ﬁ%g?ﬂ wﬁl’f"a L{%m@urg Bt ke a%ddéh}(l aeetate ) Thi- ogem}c 1]a§er was
separate8; drietlloytr @abfydeous sodivypssuifaty) flipeatzandudistitled Godgpraueduced pressure to

rennove i YRk 30 CREL G Bl 25 e e

compouﬂd@dldl—t&O%B 92 (d, 2H, J=8.7 Hz), 6.87 (d, 1H,
J=16. 17 Hz ), 6.57 (s, 111), 3. 86 (s, 311) 2.43 (s,
31:1) Exanple 43:

HM@D@Q,@O@W "héS{ds 2Ky S8 SHmY, 3130r(dnl H,dsthpdim)d7.23 (d, 1H,

61 6o1q 11, s 5k 584 g0 PE R EHA I B id 67

OH, J-8392416.52 &, 0H), 685 (¢ BH)J*01 Gg6M), 6.90 (s, 111), 6.86

OB RO S 57008958, 130 148701365, 180, 1279, 1248

112.3, 152.1, 210D, 1034108110659, )4 oxy) - 2- (4- net hyl anmi nost yryl ) be
nzof uran (Conpound 44) 301H NVR (400 MHz, CDC13) 6
7.42 (d, J=8.4 Hz, 1H), 7.37 (d, .1=8.4 Hz, 111), 7.31
Example@, : SH§drioxyz2-(4-dimethiylathiqattyrybhénzdfurabConfpod@d Gy,
.1=1.6 Hz, 1H), 6.84 (dd, J=2.4, 8.8 Hz, 111), 6.76
(d, J=16 Hz, 111), 6.60 (d, J=8.4 Hz, 2H), 6.50 (s,
108)equivakeht éldbuntbﬂ;“ 4 Mbhordn Gibrrmid2 iichletom@théne selutibn8was added to

1467 sy iooby reYEboR kbbbt BE S TG HoghSound of

formxﬂaﬂ}lobl‘aﬁedd@ Bxaiple 1GREASord of a3dck{loometBng selationl #f)-78 1C Abllowed

by stimilglgocag ettt Ty s, 0 oopnpfii e ldion sl gt wos

added ttrefo #40, Clibneuitalizé tc(pH 7$= 1 ﬁ‘hblzesuﬁnbg solGtiGdwhskxthed Srithia,mixture

of Waterig%iédi@ilgr%ﬁe 11 e %rlg&mc yg%weq g’e{ogx%hedg dgﬁd_lz @é}ﬁk@r@}\g sodium

sulfate, {iltared} hid dlsﬁll&?m(dﬁ a ZdducePprédutesto r&hdye the 36lveIMR EdfyDacetate was

1 57.0 56,..15 46.61 4,
added ) s f@l%gwﬁm aagie leh tiegad 3o 5 Bl reutting
precipitat® w4, isol@ted By ﬂl@bﬂ&@, washe8 3wittd SthyD acdbdie 28d di3oRed in water. The
13
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Exanpl e 46: 5-io0do-2-(4-nethyl am nostyryl)benzof uran
(Conpound 46) 101H NWR (400 MHz, CDC13) 8 7.81 (s,
wWapo9/17124% (dd, J= 10.92 Hz, J= 1.39 Hz, 1H), 7PGIKRA009/003165
J=8.53 Hz, 2H), 7.21 (d, J= 10.61 Hz, 2H), 707(s
1H), 676(d J=16.10 Hz, 1H), 660( J= 8.47
resultingsaiytiop wis newtralized with pomssium bicagbonate g&) (G5, ex‘gaq)tedavahpﬂlgl acetate,

dried ovgoal#@dk&g 2@)4%% L e W&y %@g&%&ﬁ% tq tpmoye solvent.

The residu@thusebtainef wag regrystatizediwh oagthanol toidptanyoA g(od; thQ]llﬂe compound

(eld5§6[§2HZ 2H) 7.23 (s, 1H), 7.19 (m 1H), 6.78 (d, J=

7 19 Hz, 6.67 (d, J= 8.85 Hz, 2H), 6.56 (s, 1H),
340(q J—707Hz A4H) 1.20 (t, J= 7.04 Hz, 6H)

@ %?’3 nmet hoxy- 4- net hylam r]ost yryl) benzoluran
IR(ﬁéBp)oM% 4902, 2620, 1BONNEOT, 800z, DVSO) 67.52 (m

BRSO, 40EE) 85,10%, 15, "}§3 o180 5 20 P, -85
Hz), 7.09), 1H5./215.1 Hz), 69014, ITBJHié 1HiE), 6.88. (s;}lHOtG 6]7:(n34$B 282 (s, 3HD).
o e byl B 1,08 M7 s i s
113, mwﬂmmmnaowﬂzwmmx) 6 7.59 (d, J= 7.55 Hz 11Ff),

l\ésgﬁé@ 7.96 Hz, 1H), 7.30 (s, 1H), 7.25 (t, J=
. , , 7.20 (d, J= 4.93 Hz, 2H), 7.15 (d, J=
8.2 Hz, 1H), 6.95 (d, J8.29 Hz, 1H), 6.87 (s, 1H),

3H) Exanpl e 50:
Examp%ssg%gﬁz (3, 4-di net hoxystyryl ) benzofuran (Conpound 50)

T3 1 ptobbdargs4 60 BamplddVBOandidt 29 wletk rdpeated7 bilzemgleying respective

cormespodf s%a?‘tmgj corxgp@]gld{lz% %me;e%@c{zﬁg tith co%a?o%ég&f %gﬁﬂgles 310 70

having the fiflopmihg ahalyic8dataz, 1H), 6.86 (d, J= 15.88 Hz,

3.82 (s, 3H), 3.77 (s, 3H) Exanple 51:

5, 6- di met hoxy- 2- (4-di net hyl am nost yryl ) benzof uran
ExampleCo 2x(ddimiethi]armbbfRryDliedzofiran @@apownd’1)36 (d, J= 18

R EBCBAM N 83 5o Al 7267 (R stk M 4y 61

Hz), 6.764d, 2FL=8 8 e} 6(%, (s.11H)), 3.81 656Hx, 311), 3.82 (s, 3H),

1 S 1 :

& BRI 05 NS 3 AT bSO T 130123501270 1248, 1239,
122.7, 12@anid@dn d151)110.71100R 40400 MHz, DVSO) 8 7.36 (d, J=

18. 12 Hz, 211), 7.21 (d, J= 9.8 Hz, 311), 7.12 5(S,

111), 7.03 (s, 111), 6.93 (s, 1H), 6.43 (s, 1H), 3.85
Examplest: SahRthyB2-82 dimeth§ldmingstpdhbenzatthan (€ onspdund HH)

I\gﬁgrggloﬁ@ﬁ Qy 2- ( 3- net hoxy- 4- et hyI am nostyryl)benzofu

IR&KB(r)CBWQ%ﬁO $3)8,1839,-1184/R14 400 Mz, DMSO 6 7.12 (s,

R it S 2 ey S (e sgfy s 1,

7.23 (d, 1HY=161 B9), (94 (BHEL, B8BMH)s6.78 1,1 F, =161 1), 631)(d, ZL7R-8.8 Ha),

3 Exanpl e 54:
6.50, gﬁ@3£bxﬁt6ﬁ§%( t hoxystyryl)benzof uran ( Conpound
10(4(NZIHM—IB 156 5@53.8, T15BL 132.4, 13048, 629.612127.9, 125.1,

1245, 126%11583229%316211&93Oé%iké“” BHCEC A
MS nv82)7 @4gnpl e 55: | |

5, 6-di met hoxy-2- (3, 4-cl i met hoxystyryl ) benzof uran
( Conpound 55)

Examplet$: BMfoi-4.00 4M]ihe )ehz0fran mmg)oﬁﬁdS)‘n 3H),
7.00 (s, 111) 6. 6(m ,65820 3.98 (s,
311), 3.95 (s, 3H), 3.93 (&4 311), 3.92 (s 311).
Exanpl e 56:

5- hydr oxy- 2- (4-di et hyl am nostyryl ) benzof uran ( Conpound
56) 111 NWR (400 MHz, CDC13) 8 7.39 (d, J=8.4 Hz,

211), 7.28 (d, J-8.8 Hz, 1H), 7.21 (d, .J=16 Hz, 111),
6.90 (d, J=2.4 Hz, 111), 6.74 (d, J=16 Hz, 11-1), 6.72
(dd, .J= 2.4, 8 Hz, 1H), 6.66 (d, 25J=8.8 Hz, 211),

"~ NN
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Exanpl e 57:
6- met hoxy- 2- (4- di et hyl am nostyryl ) benzof uran ( Conpound

WG 7009/151299 1H NWVR (400 MHz, CDO3)PGI/KR3®9/003165
(d, .1=8.8 Hz, 211), 7 35 (d J 8.4 Hz, 111), 7.15 (d,
e d= 16 Hz, 111) 7.01 111), 6.:82J(dd,
HNIIRA(CI3Cl, 409 Mlilzb 57657 zl-a, Fesung 35149, 1 Je6. 1380 dHz), 7.26

(d, 11, JH@ 12[{%7 1%@ ﬁ%é ?3 6}’&%)12;94@@1{6%2 égiol% §9§Sgﬂ 1H, J=6.78

Hz), 678(@%:176&82120ﬁﬁie(‘sﬂéﬁy&m'(%'ﬁﬁbenzofur an (Conpound 58)

0 8 12245
4 TG AP b 235 81§ é%ﬁ’? 506, 51 1304, 1303,
128.1, 12415, 128, 0112, 1118) 11161,d6 106106005 1857210321 103.1,6084 ( dd.,

J= 2.4, 8.4 Hz, 111), 6.83 35(d, J=8.8 Hz, 211), 6.55

(s, 1H), 3.87 (s, 311), 3.84 (s, 311). 23 Exanple 59:

Exampk-6r8tdaborp-2@ddimetlylansindstpryhbenzpfuriani(€ompound Gronpound

"HNR (G g MESA BT 16 R el s g R ) 735 0 11

J=8.7Hz), 026((4LNH,311=1162H28€7 16rtdd, 2, /~8.1886 Hi), GJE1(E, Hi, J~1¢1)Hz), 6.72 (d,
ZHJS%@ @0 é#ﬁ%goo%@%}ﬁs 3H), 3.91 (s, 3H), 53.87 (s,

@13,(190 D SyLSA6yd6B,) A50.6,0631yE VIBPOe A2B2ut28h], 124.5,
0 Mz, coc13 8 7.39 (d, J=8.8
123.9, 1‘1%“15’@“3)]‘?1?9,115}}@1%%(4@% o o 2)5 - ( o

6.92 (d, J=16 Hz, 111), 685(dd J28 8.8 Hz, 1H),

Examply e b plefStinostmpin it o3, 14 (5

"HrNMRi (€ DE 408t W ATSr 6t (gl 151),) 7.42 (d, 2H mvm HA00.3W24 (m, 3H),

o @ YA A S 1, Mg

THNMRIEDOL, 10D MHAZDS (5,5, 156.4)150.881328, 136.67428.4, 126 6, 1244,

12291?#;3 2135%}2@4‘(1 fh@_ga ogﬂ/?yglzbenzofuran

trilluoroacetate (Con'pound 62) 11-1NWR (400 MHz, MeOD)

Exampfé  57igab 34 ditpeg  Fnt FyDbshupliras Carbhogilgy )

HI@MK E€DaKIA00 Maz)zs 18} (d, THOS=(GIHZ)L A9 Jad 1915J=|=|z7 8 $HZR7.43 (d,

24, J_gégﬁgl Z%Ilé)(g’ IEi—;li(')fdl e ahprr% ln@?ﬁ i‘{/:%)%é%n)zo Z Eg’ﬁﬁ&% 1§§ HZ& 6.72(d,

2H, J—86831)12)648(s 1H), 3.01 (s, 6H) 1H NMR (400 MHz, CDC13) 8 7.40

(i 7 G i Bl 0 a2 7o
1244, 16275611242, 1114, 10197862,443., 6.76 (d, 1H, J 25=16.05 Hz)

6.67 (d, 111, J=8.20 Hz), 6.50 (s, 1H), 3.39 (d, 4H,
J6.81 Hz), 2.47 (s, 311), 1.29-1.26 (m 6H) Exanple

Exampi®): 6ametholry2-(@-dishetlyldminpstyyybenzefurad (CampédodPpund

1H NVR (300 Mz, CDCl3) 8
l\gp4]8945619525ﬂcJ =8.73 Hz), 7.40 (d, 1H .J=7.88 Hz),

IRC(K.B%)?343’216©2]]14@-I)135(7 1036,(1d07]82()c;h=7 96 Hz), 6.92 (d,

oL o €y gt o PP o
J=16.1 Hz)y6100myd- 12, (/32,8 F15), 168y KLy A1, 58, gzgfééﬂ%(d,sgﬂ:pgﬁ6ggdlz) 6.72 (4,
ZHJ";?@?Z%W%%IH%%(I\"\@Q(?W(% T 557 07 (m(353H)

& 98VIR €138, (100 MHE) 6. B7.4,9559H150.3, 88.7,d306H130.8122729, 124.8,
123 @éz;nbﬁeo 3852 137 528, 40P 20097 151299PCT/ KR2009/ 003165

MS2/z (93 (M) | uor oet hoxy) et hoxy) et hoxy) - 2- (4- met hyl ami n
ostyryfibenzofitran (Corrpoijgd 66)
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1H NVR (400 MHz, CDC13) 6 7.36 (d, .J=8.8 Hz, 1H),
7.34 (d, J=8.8 Hz, 1H), 7.31 (d, 5J:88Hz 1H), 7.15
W@ e09ases Hz, 1H), 7.02 (d, J=1.6 Hz, 1H), 6. SECT/B&2009/003165

J=2.4, 8.4 Hz, 1H), 6.75 (d, J=16 Hz, 1H), 6.60 (d,
J 88 Hz, 2H), 6.48 (s, 1H), 4.57 (dt, J=47.6, 4.0 Hz,
419(tJ48 2H), 3.90 (t, J=4.8 Hz, 2H), 3.80

Examp lé'iﬂ : “Q gnn?&gg?'yrﬁﬁﬁ btﬁb&?mr an ggm ound 10),

, A0VHZDEY 3 (ﬁlﬂ)sml(ﬁiﬂw Hz) 789)(d, 1H, /83

12,70 gf?ﬂ‘i %x@zf‘f?@nﬂ%ﬁ»g% b Aoty o, 0,

d
GHSI\REEMSO% 160 B’ﬁ-Iz()aT)dLSa]l—SSiS B447, Bi50.6218,9, 62&3 124.7, 121.5,
1=13,92 Hz, 111 4.84 (br s,
121'1’lgzlfﬁlglizs’/b%rlog'p?%*é%aﬂlSExanpl e 68: > (

6- hydr oxy- 2- (4- et hyl am nost yryl ) benzof uran (Conpound

ExamplfLl; gmefhge2-(4dimetTubltfst ooy RCofiipfd 137 |55

" NdR( @DGE,E@O I-HZIHZ)LW 44€{d827H(£=8 3 Hyp), B38d, (H, JIES 612)127 24 (m,

2w, 7oL g B A it el it o MM oft 88 . B e300

6H),243¢43H).Hz, 3H). 20Exanple 69:

13@;,%%&5&,@60 Mﬁgjmgb gg%yw?ggggg;ﬁga i??m%"”bd 1252,

124.1,119:8.192152 1 1 £6§)103 .3, 4585,2d.8. J=8. 4 Hz, 7.15 (d, J=16
Hz, 1H), 7.01 (d, J=2.4 Hz, 1H), 682(dd J= 2.4, 8.4
Hz, 1H), 6.74 (d, J=16 Hz, 1H), 6.66 (d, J=8.8 Hz,

Examplg #2; 6-8udv¢-2-(4-tivbgthylamifostgrylybehzofGr80((ampanel 12) Hz

SRS g0 317 i O o PRI G S0 163 . 717 0

J=1.6, 9 0t pedn (m71H), 6.77 (d, 1H, J=16.2 HEH6 RV, 0=8/0tHz) ECR313) 1H), 3.01 G,
6. ©7.71 (d, J=7.71 Hz, 1H), 7.19 (m 4H), 6.85 (d,
J=1.84 Hz, oH), 6.61 (d, .1=7.8 Hz, 2H), 6.30 (d,

BrNDIRACRCL, 100 MHR. D861, 15919 ,152.094, 2@) 15#Y, 134.63150s5, 130.6,

1279,175} 1247, LT 20 D LERG0R: FIos e S g

fl uorescence assay) In order to investigate the

Examplp 13} Gebf®r g2 B RSl oo AL

"H NMVBWECDCL, 400 MHzZ) 3 748 I(mns3H)g|c7e39 (up EL, BB Wz 17. 240, 1HpJ=16.1

), 71 {AEA RS, SN P T 05 P B AR k™ o 1,

301(sﬁﬂT)ch is a major target for the devel opnent 25 WO

TR T AL R AP D5t P IR ISP 1245,
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a solution, which is prepared by dissolving the
subj ect corrpounds obt ai nedé@ n Exanples in DVBO to
each well. At this tinme, the final concentration of
Al1342 in each well was 25 RM The plate was then
i ncubated at roomtenperature for 1 hr, and 150 !'IL of
the 5 ti M ThT stock solution was added to each well.
The fluorescence intensity of each well was determ ned
with the nmulti | abel fluorescence 15 counter (LS-55
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and 2-(4-di net hyl am nophenyl et henyl ) benzot h| azol e
d| scl osed in W02/ 16333, npar at i ve Exanp ﬁ@
Cl, 400alHEs) 517.80 (% IEJBJ B48 l(é@r]é%eﬁtl 3t, r8e1 )sGl‘Bs(da 24,

o] R T AT RS E ) 1
6H). depending on the degree of 5 bet a- anyl 0| d 42
I t T {
RERUIR @DOR 100 NB) 8113k®, 955315081 NRIS 95902, 128.1, 12435,
121.7, 11293y &1 Léndd (n 86. B;%be eval uated by relatively

conparing the 1050 value with those of conparative
conpounds shown in each Table. Table 1 Corrpound Rl R2

Exampl3 6R8-mehax2-(4-aminostyryil) iafinan{Congsend 16CH3 H

NOGAR el AbVPLS 7ANGCTE) 2-8b i) 0Pad (£33, RS BHE) 707 (m,
2H), 6.86 (d, 1H, /=16.2Hz), 6.80 (dd, 1H, J=2.6, 8.9 Hz), 6.68 (s, 1H), 6.55 (d, 2H, J=8.5 Hz),
544 (s,2H), 3.75 (s, 3H).

BC NMR (CDCl, 100 MHz) § 156.6, 155.9, 149.8, 146.7, 130.3, 129.9, 128.1, 127.2,
115.2,113.0,112.6,111.1, 103.8, 103.1, 55.9.

Example 17: S-hlethoxy-Z-(4-methylaminostyryl)benz0furan (Compound 17)

Mp: 174.0-175.0 C .

IR (KBr): 3409, 1602, 1519, 1201, 1183, 819 cm™

'H NMR (CDClL, 400 MHz) § 7.38 (d, 2H, J=8.6 Hz), 7.33 (d, 1, /=8.9 Hz), 7.2 (d, 1H,
J=16.1Hz), 6.97 (d, 1H, /=2.5 Hz), 6.83 (dd, 1H, /=2.6, 8.8 Hz), 6.77 (d, 1H, J=16.1 Hz), 6.61 (d,
2H, J=8.5 Hz), 6.51 (s, 1H), 3.85 (s, 3H), 2.88 (5, 3H), 1.55 (s, 3H).

BC NMR (CDCl, 100 MHz) & 156.8, 155.8, 149.7, 1493, 130.5, 130.0, 128.0, 125.8,
112.4,112.4,111.0, 1034, 103.0, 55.9, 30.5.

MS m/z 279 (M.

Example 18: S5-hydroxy-2-(4-aminostyryl)benzofuran hydrochloride (Compound 18)
'HNMR (MeOD-d, 400 MHz) § 7.74 (d, 2H, J=8.5 Hz), 7.39 (d, 2H, J=8.5 Hz), 7.28 (m,
2H),7.19 (d, 1H, /~16.2 Hz), 691 (d, 1H, /=24 Hz), 6.78 (dd, 1H, J=2.5, 8.8 Hz), 6.73 (s, 1H).
BCNMR (MeOD-d,, 100 MHz) § 155.1, 153.2, 149.6, 137.8, 129.9, 129.7, 127.8, 127.3,
123.0,118.3,113.5,110.5, 106.0, 105.1.

Example 19:' 5-hydroxy-2-(4-methylaminostyryl)benzofuran hydrochloride (Compound
19)

"HNMR (MeOD-d,, 400 MHz) § 7.77 (d, 2H, J=8.6 Hz), 7.48 (d, 2H, J=8.6 Hz), 7.29 (m,
2H), 7.21 (4, 1H, /~16.2 Hz), 6.91 (d, 1H, /=2.4 Hz), 6.79 (dd, 1H, /=2.5, 8.8 Hz), 6.74 (s, 1H),
3.09 (s, 1H).

BCNMR (MeOD-d,, 100 MHz) 8 155.1, 153.2, 149.6, 138.3, 1363, 129.7, 128.0, 127.1,

17
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121.9,118.5,113.6,110.5, 106.2, 105.1, 36.2.

Example 20: 6-methoxy-2-(4-aminostyryl)benzofuran (Compound 20)

"H NMR (CDCl,,400 MHz) § 7.35 (m, 3H), 7.15 (d, 1H, /~16.1 Hz), 7.02 (d, 1H, ~1.7
Hz), 6.83 (dd, 1H, J=2.2, 8.5 Hz), 6.78 (d, 1H, J=16.1 Hz), 6.68 (d, 2H, J=8.4 Hz), 6.51 (5, 1H),
3.86 (s, 3H), 3.79 (br s, 2H).

BC NMR (CDCl, 100 MHZ) & 158.0, 155.8, 155.1, 1465, 129.1, 1279, 1274, 122.8,
120.6,115.2,113.0,111.5,103.6,95.7, 55.7.

Example 21: 6-methoxy-2-(4-methylaminostyryl)benzofuran (Compound 21)

'H NMR (CDCl;,400 MHz) § 7.37 (m, 3H), 7.17 (d, 1H, J=16.1 Hz), 7.02 (d, 1H, /=20
Hz), 6.83 (dd, 1H, /=22, 8.5 Hz), 6.77 (d, 1H, J~=16.1 Hz), 6.61 (d, 2H, J=8.6 Hz), 6.46 (s, 1H),
3.87 (s, 3H), 2.88 (s, 3H).

BC NMR (CDCL, 100 MHz) § 157.9, 155.8, 1554, 1493, 1294, 127.9, 126.1, 122.8,
120.5,112.4,112.3,1114, 103.2,95.7, 55.7, 30.6.

Example 22: 5-methoxy-2-(3-methoxy-4-dimethylaminostyryl)benzofuran (Compound 22)

Mp: 226.5-227.5 C

IR (KBr): 3436, 1595, 1507, 1470, 1204, 1167, 834 cm™

'H NMR (CDCls;, 400 MHz) & 7.36-7.33 (m, 1H), 7.10-7.07 (m, 1H), 7.03 (d, J=1.69 Hz,
1H), 6.99 (d, J=2.55 Hz, 1H) 6.93-6.91 (m, 1H), 6.58 (s, 1H), 3.96 (s, 3H), 3.85 (s, 3H), 2.83 (s,
6H).

BC NMR (CDCL, 100 MHz) & 156.29, 155.98, 152.29, 149.83, 142.84, 130.76, 130.23,
129.83, 129.65, 120.21, 118.01, 117.44, 114.47, 113.81, 104.46, 103.27, 103.17, 55. 90 55.39,
43.20.

MS m/z 323 (M).

Example 23: 6-methoxy-2-(3-methoxy-4-dimethylaminostyryl)benzofuran (Compound 23)
'H NMR (CDCl;,400 MHz) § 7.38 (d, J=8.46 Hz, 1H), 7.19 (d, J=16.09 Hz), 7.02 (s, 2H),
6.87-6.83 (m, 2H), 6.56 (s, 1H), 6.56 (s, 1H), 3.95 (s, 3H), 3.87 (s, 3H), 2.83 (s, 6H).
BC NMR (CDCls, 100 MHz) 158.18, 155.88, 154.80, 15231, 142.62, 131.03, 128.98,
122,65, 120.74, 120.01, 118.03, 114.55, 111.62, 108.54, 104.25, 95.74, 55.74, 55.38, 43.23.

Example 24: 2-(4-aminostyryl)benzofuran trifluoroacetate (Compound 24)
"H NMR (400 MHz, MeOD) § 7.70 (d, 2H, J=8.49 Hz), 7.57 (d, 1H, J/=7.76 Hz), 7.48 (d,
18
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1H, J=8.16 Hz), 7.35-7.29 (m, 4H), 7.2 (t, 1H, J=7.49 Hz), 7.20 (d, 1H, J~1623 Hz), 6.84 s,
1H)

Example 25: 2-(4-methylaminostyryl)benzofuran trifluoroacetate (Compound 25)

"H NMR (400 MHz, MeOD) & 7.60 (d, 2H, J=8.5 Hz), 7.52 (d, 1H, J=7.6 Hz), 7.44 (d,
1H, /=82 Hz), 7.26 (d, 1H, /~16.13 Hz), 7.26 (t, 1H, /=8.02 Hz), 7.18 (t, 1H, /~=7.65 Hz), 7.09 (d,
2H, J=7.79 Hz), 7.07(d, 1H, J~16.52 Hz), 6.75 (s, 1H), 2.96 (s, 3H)

Example 26: 2-(4-diethylaminostyryl)benzofuran (Compound 26)

"H NMR (400 MHz, CDCly) § 7.49 (d, 2H, J=7.18 Hz), 7.46-7.40 (m, 3H), 7.27 - 7.16 (m,
2H), 6.78 (d, 1H, /~16.06 Hz), 6.67 (d, 1H, J=7.86 Hz), 6.56 (s, 1H), 3.40 (d, 4H, J=6.68 Hz),
1.20 - 1.18 (m, 6H)

Example 27: 2-(4-methoxystyryl)benzofuran (Compound 27)
'H NMR (400 MHz, CDCl3) & 7,53-7.45 (m, 4H), 7.37.24 (m, 2H), 7.19 (t, 1H, /~8.44
Hz), 6.92 (d,2H, J/=8.78 Hz), 6.88 (d, 1H, J~=16.15 Hz), 6.63 (s, 1H), 3.83 (s, 3H)

Example 28: 2-(3,4-dimethoxystyryl)benzofuran (Compound 28)

'H NMR (400 MHz, CDCly) & 7.52 (d, 1H, J=7.48 Hz), 746 (d, 1H, /=802 Hz),
7.29-7.24 (m, 3H), 7.19 (t, 1H, /=8.73 Hz), 7.10-7.08 (m, 2H), 6.88 (d, 2H, /=8.12 Hz, J=4.6 Hz),
6.64 (s,1H),3.94 (d,6H,/~9.32Hz)

Example 29: 5-chloro-2-(4-aminostyryl)benzofuran (Compound 29)

'H NMR (400 MHz, DMSO) & 7.63 (d, J= 1.93 Hz, 1H), 7.54 (d, J= 8.64 Hz, 1H), 743
(m, J=8.35 Hz, 2H), 7.25 (dd, /= 8.69 Hz, /= 2.03 Hz, 1H), 7.18 (d, /= 16.22 Hz, 1H), 7.00 (d,
J=1627Hz, 1H), 6.80 (s, LH), 6.75 (d, /= 8.15 Hz, 2H), 3.93 (s, 2H)

Example 30: 5-chloro-2-(4-methylaminostyryl)benzofuran (Compound 30)

"H NMR (400 MHz, DMSO) § 7.91 (d, J= 1.93 Hz, 1H), 7.50 (dd,J=6.72Hz,J=1.79
Hz, 1H), 7.36 (m, 3H), 7.15 (d, J=16.19 Hz, 1H), 791 (d, J= 16.20 Hz, 1H), 6.72 (s, 1H), 6.53
(d,J=8.64 Hz, 2H), 6.08 (q,/=5.01 Hz, 1H),2.70 (d,/=5.01 Hz, 3H)

Example 31: 5-chloro-2-(4-diethylaminostyryl)benzofuran (Compound 31)
"H NMR (400 MHz, CDCLy) & 7.65 (d, J=2.12 Hz, 1H), 7.40 (d, /= 8.82 Hz, 2H), 7.34 (d,
J=8.6Hz 1H), 7.18 (s, 1H), 6.77 (s, 1H), 6.72 (d, /=297 Hz 1H), 6.67 (d,J=8.87 Hz 2H),
19
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6.48 (s, 1H), 3.40 (g, J= 7.08 Hz, 4H), 1.19 (t, J = 7.02 Hz, 6H)

Example 32: 5-chloro-2-(3-methoxy-4-methylaminostyryl)benzofuran (Compound 32)

"H NMR (400 MHz, DMSO0) & 7.63 (dd, J= 1345 Hz, J= 1.79 Hz, 1H), 7.52 (t, /=9 Hz,
1H), 7.13 (m, 3H), 6.82 (m, 1H), 6.58 (d, /= 13.09 Hz, 1H), 6.45 (d, /= 8.16 Hz, 1H), 6.25 (d,J
=129 Hz, 1H), 546 (q,J=15.76 Hz, 1H), 3.78 (s, 3H) 2.73 (d,/=5.01 Hz, 3H)

Example 33: S-chloro-2-(4-methoxystyryl)benzofuran (Compound 33)

"H NMR (400 MHz, CDCl,) § 7.48 (d, J =234 Hz, 1H), 7.46 (d, J = 4.12 Hz, 1H), 7.37
(m,/=8.64 Hz, 1H), 7.28 (d, /= 15.86 Hz, 1H), 7.20 (dd, /= 8.65 Hz, /= 2.10 Hz, 1H), 6.92 (d,
J=8.74Hz,2H), 6.84(d,J=16.15Hz, 1H), 6.56 (s, 1H), 3.85 (s, 3H)

Example 34: 5-chloro-2-(3,4-dimethoxystyryl)benzofuran (Compound 34)

"H NMR (400 MHz, CDCL,) § 747 (d, J = 2.01 Hz, 1H), 7.36 (d, /= 8.61 Hz, 1H), 7.27
(m,J=16.11 Hz, 1H), 7.20 (dd, /= 8.64 Hz, J= 191 Hz, 1H), 7.08 (m, 2H), 6.85 (m, 2H), 6.57
(s, 1H), 3.95 (s, 3H), 3.93 (s, 3H)

Example 35: S-methoxy-2-(4-diethylaminostyryl)benzofuran (Compound 35)

"H NMR (400 MHz, CDCls) & 7.40 (d, J=8.8 Hz, 2H), 7.32 (d, /=8.8 Hz, 1H), 7.16 (d,
J=16 Hz, 1H), 6.96 (d, /=2.8 Hz, 1H), 6.83 (dd, /=24, 8.8 Hz, 1H), 6.75 (d, /=16 Hz, 1H), 6.66
(d,J=9.2 Hz, 2H), 6.50 (s, 1H), 3.84 (s, 3H), 3.39 (q,/=7.2 Hz, 4H), 1.19 (t, /=6.8 Hz, 6H).

Example 36: 5-methoxy-2-(3-methoxy-4-methylaminostyryl)benzofuran (Compound 36)

"H NMR (400 MHz, CDCL) & 7.35 (d, /9.2 Hz, 1H), 7.26 (d, /=16 Hz, 1H), 7.10 (m,
2H), 7.04 (s, 1H), 6.70 (d, /=24 Hz, 1H), 6.94 (d, /=16 Hz, 1H), 6.88 (dd, /=2.8, 8.8 Hz, 1H),
6.63 (s, 1H), 3.89 (s, 3H), 3.85 (s, 3H), 3.15 (s, 3H).

Example 37: 5-methoxy-2-(4-methoxystyryl)benzofuran (Compound 37)

"H NMR (400 MHz, CDCL) & 7.46 (d, /=8.8 Hz, ZH), 7.34 (d, /=8.8 Hz, 1H), 7.24 (d,
J=164 Hz, 1H), 6.98 (d, /2.8 Hz, 1H), 6.91 (d, J/=8.8 Hz, 2H), 6.85 (d, /= 16.4 Hz, 1H), 6.84 (d,
J=2.8 Hz, 1H), 6.57 (s, 1H), 3.85 (s, 3H), 3.84 (s, 3H).

Example 38: 5-methoxy-2-(3,4-dimethoxystyryl)benzofuran (Compound 38)
"H NMR (400 MHz, CDCl) & 7.34 (d, /=8.8 Hz, 1H), 7.24 (d, /=16 Hz, 1H), 7.09 (m,
2H), 6.99 (d, J/=2.8 Hz, 1H), 6.88 (d, /~2.8 Hz, 1H), 6.87 (m, 1H), 6.85 (d, /<16 Hz, 1H), 6.58 (s,
20
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1H), 3.95 (s, 3H), 3.91 (s, 3H), 3.85 (s, 3H).

Example 39: 5-methyl-2-(aminostyryl)benzofuran triflnoroacetate (Compound 39)

"H NMR (400 MHz, MeOD) § 7.64 (d, 2H, /=847 Hz), 7.32 (d, 2H, J=8.37 Hz), 7.26 (d,
1H, /~=16.32 Hz), 7.23 (d, 1H, J/=8.54 Hz), 7.14 (s, 1H), 7.09 (d, 1H, /~=7.94, Hz), 6.72 (s, 1H),
2.40(s,3H)

Example 40: 5-methyl-2-(4-methylaminostyryl)benzofuran trifluoroacetate (Compound 40)

'H NMR (400 MHz, MeOD) § 7.60 (d, 2H, J=8.5 Hz), 7.31 (d, 2H, J=7.09 Hz), 7.24 (d,
1H, /=16.16 Hz), 7.13 (d, 2H, /=8.33 Hz), 7.09 (s, 1H), 7.06 (d, 1H, /~10.49 Hz), 6.68 (s, 1H),
3.00 (s, 3H), 2.38 (s, 3H)

Example 41: 5-methyl-2-(4-diethylaminostyryl)benzofuran (Compound 41)

'H NMR (400 MHz, CDCL,) § 741 (d, 2H, J = 84 Hz), 7.33 (d, 1H, /=827 Hz),
7.29-7.26 (m, 1H), 7.23 (d, 1H, /=16.11 Hz), 7.04 (d, 1H, /=8.08 Hz), 6.77 (d, 1H, J~16.08 Hz),
6.67 (d, 1H, /=8.38 Hz), 6.49 (s, 1H), 3.40 (d, 4H, /=6.93 Hz), 2.43 (s, 3H), 1.27-1.18 (m, 6H)

Example 42: 5-methyl-2-(4-methoxystyryl)benzofuran (Compound 42)

"H NMR (300 MHz, CDCls) 5 7.48 (d, 2H, J=8.64 Hz), 7.34 (d, 1H, J/~8.52 Hz), 7.37.23
(m, 2H), 7.07 (d, 1H, J=8.1 Hz), 6.92 (d, 2H, J=8.7 Hz), 6.87 (d, 1H, J/<16.17 Hz), 6.57 (s, 1H),
3.86 (s,3H),2.43 (s, 3H)

Example 43: 5-methyl-2-(3.4-dimethoxystyryl)benzofuran (Compound 43)

'H NMR (300 MHz, CDCL) & 7.4 (d, 1H, J=7.85 Hz), 7.27-7.21 (m, 3H), 7.17.08 (m,
2H), 7.04 (d, 1H, J/=7.98 Hz), 6.90 (s, 1H), 6.86 (d, 1H, /~10.808 Hz), 6.60 (s, 1H), 3.95 (d, 6H,
J=797Hz),2.49 (s, 3H)

Example 44: 5-(2-(2-fluoroethoxy)ethoxy)-2-(4-methylaminoestyryl)benzofuran (Compound
44)

'H NMR (400 MHz, CDCL) & 7.42 (d, /=84 Hz, 1H), 7.37 (d, /=84 Hz, 1H), 7.31 (d,
J=84 Hz, 1H), 7.20 (d, /=16 Hz, 1H), 6.98 (d, /~1.6 Hz, 1H), 6.84 (dd, /=24, 8.8 Hz, 1H), 6.76
(d, /=16 Hz, 1H), 6.60 (d, /=8.4 Hz, 2H), 6.50 (s, 1H), 4.61 (dt, /=47.6, 4.0 Hz, 2H), 4.17 (t, /<4.8,
2H), 3.90 (m, 3H), 3.80 (t, /~4.0 Hz, 1H), 2.88 (s, 3H).

Example 45: 5-(2-(2-(2-fluoroethoxy)ethoxy)ethoxy)-2-(4-methylaminostyryl)benzofuran
21
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(Compound 45)

"H NMR (400 MHz, CDCl;) § 7.38 (d, J/=8.8 Hz, 1H), 7.34 (d, /=84 Hz, 1H), 7.31 (4,
J=8.8 Hz, 1H), 7.20 (d, /<16 Hz, 1H), 6.98 (d, /=2.4 Hz, 1H), 6.85 (dd, J/~2.8, 8.8 Hz, 1H), 6.76
(d, /=16 Hz, 1H), 6.60 (d, J/=8.8 Hz, 2H), 6.50 (s, 1H), 4.57 (dt, /~47.6,4.0 Hz, 2H), 4.16 (t, /~4.8
Hz, 2H), 3.88 (t,./~4.8 Hz, 2H), 3.76 (m, 4H), 3.62 (m, 2H), 2.10 (s, 3H).

BC NMR (100 MHz, CDCL) § 157.09, 156.56, 155.04, 146.61, 114.66, 113.87, 113.30,
111.02,104.27, 103.88, 83.99, 82.31, 70.84, 70.53, 70.33, 69.93, 69.20, 68.23, 30.92.

Example 46: 5-iodo-2-(4-methylaminostyryl)benzofuran (Compound 46)

'H NMR (400 MHz, CDCly) & 7.81 (s, 1H), 7.46 (dd, J= 10.92 Hz, J= 1.39 Hz, 1H), 7.37
(d,J=8.53 Hz, 2H), 7.21 (d, /= 10.61 Hz, 2H), 7.07 (s, 1H), 6.76 (d, /= 16.10 Hz, 1H), 6.60 (d,
J=8.47Hz,2H), 6.49 (s, 1H), 3.95 (s, 1H), 2.95 (s, 3H)

Example 47: 5-iodo-2-(4-diethylaminostyryl)benzofuran (Compound 47)

'H NMR (400 MHz, CDCls) 8 7.49 (d, J= 691 Hz, 1H), 7.44 (d,J=8.04 Hz, 1H), 7.41 (d,
J=28.82Hz,2H), 7.23 (s, 1H), 7.19 (m, 1H), 6.78 (d, /= 16.19 Hz, 1H), 6.67 (d,J=8.85 Hz, 2H),
6.56 (s, 1H), 3.40 (q,J="7.07 Hz, 4H) 1.20 (t, /= "7.04 Hz, 6H)

Example 48: 5-iodo-2-(3-methoxy-4-methylaminostyryl)benzofuran (Compound 48)

'H NMR (400 MHz, DMSO) & 7.52 (m, 2H), 721 (m, 2H), 7.01 (g, J = 13.80 Hz, 1H),
6.90 (s, 1H), 6.57 (d, /= 12.87 Hz, 1H), 645 (q, /= 4.32 Hz, 1H), 6.25 (d, /= 12.78 Hz, 1H),
541 (t,J=3.88 Hz, 1H), 3.85 (s, 1H) 3.73 (s, 2H), 2.73 (s, 3H)

Example 49: S-iodo-2-(4-methoxystyryl)benzofuran (Compound 49)

"HNMR (400 MHz, DMSO) § 7.59 (d, /= 7.55 Hz 1H), 7.53 (d,J="7.96 Hz, 1H), 7.30 (s,
1H), 725 (t,J= 8.24 Hz, 2H), 720 (d, /J=4.93 Hz, 2H), 7.15 (d, /=82 Hz, 1H), 6.95(d, /=
829 Hz, 1H), 6.87 (s, 1H), 3.78 (s, 3H)

Example 50: 5-iodo-2-(3,4-dimethoxystyryl)benzofuran (Compound 50)

"H NMR (400 MHz, DMSO0) 5 7.59 (d, J= 8.7 Hz, 2H), 7.53 (d,J=7.66 Hz, 1H), 7.26 (q,
J=17.96 Hz, 1H), 7.22 (t, /= 9.30 Hz, 1H), 7.13 (m, J= 16.28 Hz, 1H), 6.96 (d, /= 8.62 Hz, 1H),
6.86 (d,J=15.88 Hz, 1H), 3.82 (s, 3H), 3.77 (s, 3H)

Example 51: 5,6~-dimethoxy-2-(4-dimethylaminostyryl)benzofuran (Compound 51)
"H NMR (400 MHz, DMSO) § 7.36 (d, J= 18 Hz, 2H), 7.21 (d,J= 9.8 Hz, 3H), 7.12 (s,
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1H), 7.03 (s, 1H), 6.93 (s, 11D, 643 (5, 1H), 3.85 (s, 31D, 3.82 (s, 3H), 3.80 (5, 3H)

Example 52: §,6-dimethoxy-2-(4-diethylaminostyryl)benzofuran (Compound 51)

"H NMR (400 MHz, DMSO) & 7.36 (d, J = 18.12 Hz, 2H), 721 (d,J = 9.8 Hz, 3H), 7.12
(s, 1H), 7.03 (s, 1H), 6.93 (s, 1H), 6.43 (s, IH), 3.85 (s, 5H), 3.82 (s, 5H), 3.80 (s, 3H), 3.78 (s,
3H)

Example 53: 5,6-dimethoxy-2-(3-methoxy-4-methylaminostyryl)benzofuran (Compound
53)

"H NMR (400 MHz, DMSO) & 7.12 (s, 1H), 6.98 (d, J= 6.24 Hz, 1H), 7.00 (i, 2H), 6.65
(s, 1H), 642 (d,J= 82 Hz, 1H), 5.35 (q,/=4.96 Hz, 1H), 3.79 (s, 3H), 3.77 (s, 3H), 3.74 (s, 3H),
2.72(d,J=4.88 Hz, 3H)

Example 54: 5,6-dimethoxy-2-(4-methoxystyryl)benzofuran (Compound 54)
"HNMR (400 MHz, DMSO) & 7.52 (d, J=8.62 Hz, 2H), 7.20 (s, 1H), 7.06 (s, 1H), 7.05 (s,
2H), 6.92 (d,J=8.58 Hz, 2H), 6.73 (s, 1H), 3.96 (s, 3H), 3.92 (s, 6H)

Example 55: 5,6-dimethoxy-2-(3.4-dimethoxystyryl)benzofuran (Compound 55)
"H NMR (400 MHz, CDCl) & 7.54 (s, 1H), 7.06 (m, 3H), 7.00 (s, 1H), 6.86 (m, 2H), 6.58
(s, 1H), 3.98 (s, 3H), 3.95 (s, 3H), 3.93 (s, 3H), 3.92 (s, 3H).

Example 56: S-hydroxy-2-(4-diethylaminostyryl)benzofuran (Compound 56)

"H NMR (400 MHz, CDCly) & 7.39 (d, /=84 Hz, 2H), 7.28 (d, /~8.8 Hz, 1H), 7.21 (d,
J=16Hz, 1H), 6.90 (d, /=2.4 Hz, 1H), 6.74 (d, J=16 Hz, 1H), 6.72 (dd, /=24, 8 Hz, 1H), 6.66 (d,
J=8.8 Hz, 2H), 6.46 (s, 1H), 4.59 (s, OH), 3.39 (q,/~7.2 Hz, 4H), 1.19 (t, /~6.8 Hz, 6H).

Example 57: 6-methoxy-2-(4-diethylaminostyryl)benzofuran (Compound 57)

"H NMR (400 MHz, CDCL) § 7.38 (d, J=8.8 Hz, 2H), 7.35 (d, /=84 Hz, 1H), 7.15 (4,
J=16 Hz, 1H), 7.01 (d, /=2.4 Hz, 1H), 6.82 (dd, /= 2.4, 8.4 Hz, 1H), 6.74 (d, /=16 Hz, 1H), 6.66
(d,/=8.8 Hz, 2H), 6.48 (s, 1H), 3.86 (s, 3H), 3.39 (q, /=6.8 Hz, 4H), 1.19 (t, /<7.2 Hz, 6H).

Example 58: 6-methoxy-2-(4-methoxystyryl)benzofuran (Compound 58)
"H NMR (400 MHz, CDCL) & 745 (d, J=8.8 Hz, 2H), 7.37 (d, /=84 Hz, 1H), 7.18 (4,
J=16 Hz, 1H), 7.02 (d, /=2.0 Hz, 1H), 6.86 (d, /=16 Hz, 1H), 6.84 (dd, /=24, 8.4 Hz, 1H), 6.83
(d,/=8.8 Hz, 2H), 6.55 (s, 1H), 3.87 (s, 3H), 3.84 (s, 3H).
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Example 59: 6-methoxy-2-(3,4-dimethoxystyryl)benzofuran (Compound 59)

"H NMR (400 MHz, CDCL) & 7.38 (d, /=84 Hz, 1H), 7.18 (d, J=16 Hz, 1H), 7.07 (m,
2H), 7.01 (m, 1H), 6.86 (m, 2H), 6.84 (d, /=16 Hz, 1H), 6.56 (s, 1H), 3.95 (s, 3H), 3.91 (s, 3H),
3.87 (s, 3H).

Example 60: 6-methoxy-2-(3-methoxy-4-methylaminostyryl)benzofuran (Compound 60)
"H NMR (400 MHz, CDCls) & 7.39 (d, J=8.8 Hz, 1H), 7.19 (d, /=16 Hz, 1H), 7.05 (m,
4H), 6.92 (d, /<16 Hz, 1H), 6.85 (dd, /=2.8, 8.8 Hz, 1H), 6.61 (s, 1H), 3.89 (s, 3H), 3.87 (s, 3H),
3.14 (s, 3H).

Example 61: 6-methyl-2-(4-aminostyryl)benzofuran trifluoroacetate (Compound 61)

"H NMR (400 MHz, MeOD) & 7.65 (d, 2H, J=8.51 Hz), 740 (d, 1H, J~7.92 Hz), 7.27 (s,
2H), 7.23 (d, 2H, J=8.02 Hz), 7.13 (d, 1H, /~16.19 Hz), 7.04 (d, 1H, /~7.98 Hz), 6.74 (s, 1H),
242 (s,3H)

Example 62: 6-methyl-2-(4-methylaminostyryl)benzofuran trifluoroacetate (Compound 62)
"H NMR (400 MHz, MeOD) & 7.63 (d, 2H, J=8.59 Hz), 7.39 (d, 1H, /=792 Hz), 6.62(d,
1H, /=6.62 Hz), 7.22 (d, 3H, /~8.89 Hz) , 7.09 (d, 1H, /=16.2 Hz), 7.09 (d, 1H, /~7.96 Hz), 6.72

(s, 1H),3.02 (s,3H),2.97 (s, 3H)

Example 63: 6-methyl-2-(4-diethylaminostyryl)benzofuran (Compound 63)

"H NMR (400 MHz, CDCls) § 7.40 (d, 2H, J=8.30 Hz), 7.36 (d, 1H, J=8.10 Hz), 7.25 (s,
1H), 7.20 (d, 1H, J=16.1 Hz), 7.01 (d, 1H, /~7.32 Hz), 6.76 (d, 1H, J=7.32 Hz), 6.76 (4, 1H, J
=16.05 Hz) 6.67 (d, 1H, /=8.20 Hz), 6.50 (s, 1H), 3.39 (d, 4H, ./ 6.81 Hz), 2.47 (s, 3H), 1.29-1.26

(m, 6H)

Example 64: 6-methyl-2-(4-methoxystyryl)benzofuran (Compound 64)

'H NMR (300 MHz, CDCl,) § 748 (d, 2H, J=8.73 Hz), 740 (d, 1H, /=7.88 Hz),
7.27-121 (m, 2H), 7.03 (d, 1H, J=7.96 Hz), 6.92 (d, 2H, J=8.6 Hz), 6.86 (d, 1H, J=16.15 Hz),
6.59 (s, 1H), 3.88 (s, 3H), 2.48 (s, 3H)

Example 65: 6-methyl-2-3,4-dimethoxystyryl)benzofuran (Compound 65)
"H NMR (400 MHz, CDCly) § 7.35 (d, 1H, J=7.84 Hz), 7.30-7.22 (m, 3H), 7.09-7.07 (m,
3H), 6.86 - 6.84 (m, 2H) 6.57 (s, 1H), 3.93 (d, 6H, /=14.2 Hz ), 2.44 (s, 3H)
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Example 66: 6-(2-(2-(2-fluoroethoxy)ethoxy)ethoxy)-2-(4-methylaminostyryl)benzofuran
(Compound 66)
"H NMR (400 MHz, CDCl;) § 7.36 (d, J=8.8 Hz, 1H), 7.34 (d, J=8.8 Hz, 1H), 7.31 (4,
J=8.8 Hz, 1H), 7.15 (d, /<16 Hz, 1H), 7.02 (d, /=1.6 Hz, 1H), 6.84 (dd, /=24, 8.4 Hz, 1H), 6.75
(d, /=16 Hz, 1H), 6.60 (d, /=8.8 Hz, 2H), 6.48 (s, 1H), 4.57 (dt, /~=47.6, 4.0 Hz, 2H), 4.19 (t,/~4.8,
2H), 3.90 (t, /~4.8 Hz, 2H), 3.80 (m, 6H), 2.87 (s, 3H).

Example 67: 6-hydroxy-2-(4-aminostyryl)benzofuran (Compound 67)

"H NMR (400 MHz, CDCL,) & 7.36 (d, /<84 Hz, 1H), 7.29 (d, /=84 Hz, 1H), 7.14 (4,
J=16 Hz, 1H), 691 (d, /=32 Hz, 1H), 6.76 (d, /=16 Hz, 1H), 6.72 (d, J/=8.8 Hz, 1H), 6.67 (dd,
J=52,84 Hz, 2H), 6.54 (d, /=36 Hz, 1H), 6.38 (dd, J=13, 92 Hz, 1H), 4.84 (br s, OH), 3.79 (br s,
NH,).

Example 68: 6-hydroxy-2-(4-methylaminostyryl)benzofuran (Compound 68)
"H NMR (400 MHz, DMSO-dy) § 9.52 (s, NHMe), 7.35 (d, J=8.8 Hz, 1H), 7.31 (d, /=8.4
Hz, 1H), 7.00 (d, /<16 Hz, 1H), 6.87 (s, 1H), 6.84 (d, /=16 Hz, 1H), 6.69 (dd, /=2.0, 8.0 Hz, 1H),
6.62 (s, 1H), 6.53 (d, /=8.8 Hz, 2H), 5.98 (d, /~4.8 Hz, 1H), 2.70 (d, /=4.8 Hz, 3H).

Example 69: 6-hydroxy-2-(4-diethylaminostyryl)benzofuran (Compound 69)

"H NMR (400 MHz, CDCL) & 7.38 (d, J=8.8 Hz, 2H), 7.35 (d, /=84 Hz, 1H), 7.15 (d,
J=16 Hz, 1H), 7.01 (d, /<24 Hz, 1H), 6.82 (dd, /= 2.4, 8.4 Hz, 1H), 6.74 (d, /=16 Hz, 1H), 6.66
(d,/~=8.8 Hz, 2H), 6.47 (s, 1H), 4.75 (s, OH), 3.39 (q, /=6.8 Hz, 4H), 1.19 (t,/=7.2 Hz, 6H).

Example 70: 5,6-dimethoxy-2-(4-methylaminostyryl)benzofuran (Compound 70)
"H NMR (400 MHz, CDCly) § 7.71 (d, J=7.71 Hz, 1H), 7.19 (m, 4H), 6.85 (d, /=1.84 Hz,
2H), 6.61 (d, /7.8 Hz, 2H), 6.30 (d, /=10.44 Hz, 1H), 3.96 (s, 3H), 3.94 (s, 3H), 3.93 (s, 3H)

Experimental Example 1 : Inhibitory effect on the formation of beta-amyloid fibrils in vitro
(ThT fluorescence assay)

In order to investigate the inhibitory effect on the formation of beta-amyloid fibrils, the
inventive compounds were examined as follows:
In this experiment, between the two types of beta-amyloid proteins, i.e., beta-amyloid 40
and beta-amyloid 42, beta-amyloid 42 was employed, which is a major target for the development
25
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of a therapeutic drug due to its strong neurotoxicity (Hammarstrom, P. et al., Science 2003, 299,
713; and Cai, X. D. et al., Science 1993, 259, 514).

Beta-amyloid 42 (AB42) was dissolved in dimethylsulfoxide (DMSO) to form a 250 mM
APA2 stock solution. In addition, ThT (thioflavin T) was dissolved in distilled water to a
concentration of 1 mM and subsequently diluted with 50 mM glycin buffer (pH 8.5) to yield a 5
uwM ThT stock solution.

45 pL of PBS (phosphate buffer saline, pH 7.4) was added to each of a 96 well
fluorescence microplate (white, F-bottom). 5 pl of the 250 pM AB42 stock solution was added
to each well. The final concentration of each compound obtained in Examples was in a range of
10 to 0.001 uM by adding 2 puL of a solution, which is prepared by dissolving the subject
compounds obtained in Examples in DMSO, to each well. At this time, the final concentration
of AP42 in each well was 25 uM. The plate was then incubated at room temperature for 1 hr,
and 150 pL of the 5 uM ThT stock solution was added to each well.

The fluorescence intensity of each well was determined with the multi label fluorescence
counter (LS-55 Luminescence spectrometer, Perkin Elmer) at an excitation wavelength of 450 nm
(excitation slit width: 10 nm) and an emission wavelength of 482 nm (emission slit width: 10 nm),
while adjusting counting time to 1 second. The control group was prepared by adding PBS
solution, AB42 and DMSO, without adding the inventive compound. % Inhibition on the
formation of beta-amyloid fibrils was calculated in accordance with the following equation and
ICso was calculated by using GraphPad Prism version 4.03 Program.

Equation 1

% Inhibition=[ 1 - (C-D)/(A-B)] x100

A (control group): fluorescence intensity in a group treated with PBS solution, Ap42, and
DMSO

B (blank): fluorescence intensity in a group treated with PBS solution and DMSO

C (experimental group): fluorescence intensity in a group treated with PBS solution, AB42,
DMSO, and the inventive compound

D (compensation value to the experimental group): fluorescence intensity in a group
treated with PBS solution, DMSO, and the inventive compound

% Inhibition and ICsp value for the inhibitory effect on the formation of AB42 at 10 uM,
compared with those of the comparative compounds were shown in Tables 1 to 7 below.

As comparative compounds, curcumin (Sigma) known as a material having a potent
inhibitory effect against AB42 formation,
2-[2~(2-(dimethylaminothiazol-5-yl)ethenylJbenzothiazole ~ (disclosed i EP 1655287,
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Comparative Example 1) and 2-(4-dimethylaminophenylethenyl)benzothiazole (disclosed in

WO002/16333, Comparative Example 2) were employed.

Tables 1 to 7 below represent the results of the experiments performed separately.
Therefore, the ICs, values of curcumin in Tables 1 to 7 may vary depending on the degree of
beta-amyloid 42 accumulation or the state of ThT. The inhibitory effect on the beta-amyloid
42 formation of the inventive compound can be evaluated by relatively comparing the ICs

value with those of comparative compounds shown in each Table.

Table 1
Compound R} R? R? R* ICsy™ (UM)
1 H H N(CH,), H 2.300
2 OCH; H N(CHy), H 0.810
3 OH H N(CH;), H 0.163
4 CH; H N(CHs), H 0.128
5 F H N(CHz), H 1.980
6 Cl H N(CHs), H 0.199
7 Br H N(CHz), H 0470
8 I H N(CHs), H 0.168
9 H OCH; N(CHa), H 0.070
10 H OH N(CH;), H 3.619
11 H CH; N(CHz), H 3440
12 H F N(CHa), H 2.191
13 H (¢ N(CH;), H 3.206
14 H Br N(CHs), H 1.341
15 H I N(CHz), H 2.798
16 OCH;, H NH, H 0.820
17 OCH; H NHCH; H 0.078
18 OH H NH, H 2950
19 OH H NHCH; H 2.160
20 H OCH; NH, H 5.440
21 " H OCH;, NHCH; H 0.800
22 OCH; H N(CHs), OCH;, 0.156
23 H OCH; N(CHa), OCH; 0.528
curcumin 0.800
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Table 2

Compound | R’ R? R® R* % (Iltgnul;l:)on ICso” (UM)
33 Cl H OCH; H 51.81 > 100
34 Cl H OCH;,4 OCH; 7249 0.181
35 OCH; H N(CH,CH,), H 55.06 1.181
37 OCH; H OCH; H 67.89 0.707
38 OCH;, H OCH; OCH; 81.10 1.562
42 CH; H OCH;, H 69.73 15.90
43 CH; H OCH; OCH; 6943 10.52
56 OH H N(CH,CHsa), B H 81.64 1.301
63 H CH; OCH; H 76.96 3.537

curcumin 9214 1313

* Invitro ThT analysis (AB42: 25 M)
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Table 3
Compound| R! | R? R® ge | ommbibifion | .o
(10 pM)
24 H H NH, H 70.70 -
25 H H NHCH; H 59.02 -
26 H H N(CH,CH), H | 454 -
27 H H OCH, H 5830 ]
39 CH, | H | NHCRCOOH | H 6023 .
40 CH; | H |NHCH,CR,COOH| H 70.17 -
41 CH; H N(CH,CHs), H <1.00 -
57 H | OCH; | NCHCH), H 62.79 ]
58 ‘H | OCH, OCH, H 57.16 ]
60 H | OCH, NHCH; OCH; ND. ]
61 H | CH, | NI, CRCOOH | H 57.54 -
62 H | CH, |NHCHCFRCOOH| H 4655 ]
64 H | CH, | NCHCH), H 3331 -
curcumin 78.31 2.964

® In vitro ThT analysis (Ap42: 25 pM)
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Table 4
% inhibition

Co d| R! R? R3 R* ICs
PO (10 M) so- (UMD
29 Cl H NH, H 82.83 1.985
31 Cl H N(CH,CH), H 37.86 0.963
49 I H OCH, H 38.01 16.80
50 I H OCH, OCH, 6243 5.793

curcumin 79.65 0.525

® In vitro ThT analysis (AB42: 25 uM)

Table 5
. 5 3 4 % Inhibition | ICsy
Compound R R R R (10 M) M)
28 H H OCH; OCH; 6738 3.291
32 Cl H NHCH; OCH; 47.61
36 OCH; NHCH; OCH; 2449
45 (OCH,CH,):F H NHCH; H 53.46
47 I H N(CH,CHs), H 6332 1.053
51 OCH; OCH; N(CHs), H 29.16
52 OCH; OCH; N(CH,CH3),| H 4228
53 OCH; OCH; NHCH; OCH; 56.19
55 OCH; OCH; OCH; OCH; 5137
65 H CH; OCH; OCH, 67.50 0.884
66 H (OCH,CH,);F| NHCH; H 61.69
67 ‘ H OH NH, H 60.24
68 H OH NHCH; H 61.93
69 H OH N(CHCH;),| H 4223
70 OCH; OCH; NHCH; H 25.76
curcumin 67.84 1.599

* Invitro ThT analysis (AP42: 25 uM)
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Table 6
% Inhibiti
Compound R' R? R’ R |70TRHOR ICso" (UM)
(10 M)
hydrochlorid
YAOSOLA® OCH, | NCH)HCI | H | 6288 1.884
of Ex. 9
hydrochloride
OCH; H NHCH;HCI H 74.14 0.661
of Ex. 17
30 Cl H NHCH; H 68.44 2.169
40 CH; NHCH;CF;COOH|{ H 7347 5.047
44 (OCH,CHy,F| H NHCH; H 84.71 1.494
46 I H NHCH; H 60.99 1.768
48 1 H NHCH; OCH; 74.19 1.047
54 OCH; OCH; OCH; H 77.75 0.903
59 H OCH;, OCH; OCH; 79.90 1.023
curcumin 98.11 2357
? Invitro THT analysis (AB42: 25 uM)
Table 7
1 2 3 4 % Inhibition a
Compound R R R R (10 M) ICsy (LM)
9 H OCH; N(CH;z), H 78.73 0.972
17 OCH; H NHCH; H 74.61 0.725
N
Comparative N X :@
Example 1 x;e? i:>——/—<o 63.43 3.401
Comparative NMe,
Epie 2 CQJ"@* 25.69 31.80
curcumin 76.40 1.615

? In vitro ThT analysis (AB42: 25 uM)
b- [2-(2~(dimethylaminothiazol-5-yl)ethenyl [benzothiazole disclosed in EP 1655287
2-(4-dimethylaminophenylethenyl)benzothiazole disclosed in W002/16333
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| C50a (.11?4) hydrochloride of Ex. 9 H OCH3 N( CH3) 2HC1
woR@®218899. 884 hydrochl oride of Ex. 17 OCH3 H MNHIKBR©09/003165
H 74.14 0.661 30 G H NHCH3 H 6844 2.169 40 CH3
As can be seen from Tables 1 to 6, most of the inventive compounds, e.g., compound 3, 4,
6, 7, 8,9 and its hydrochloride, 17 and its hydrochloride, 22, 23, 30, 34, 37, 44, 46, 47, 48, 54, 56,
59 and 65, showed superior % inhibition against the beta-amyloid 42 formation, to the
comparative material, curcumin.
As can be seen from Table 7, the inventive compounds 9 and 17 showed superior %
inhibition against the beta-amyloid 42 formation and superior ICs, values to the compounds of
Comparative Example 1 and 2 of the prior art.

Experimental Example 2: Pharmacokinetics and Passage test through the blood-brain
barrier in mice and rats

1. Pharmacokinetics test
1) Test animal and Administration of test compound

Three 7 week-old ICR mice (weight: about 30 g) and three 8 week-old SD rats (weight:
about 250 g) were used per test group. A solution prepared by dissolving the compounds of
Examples 9 and 17 in excipient (DMSO/Tween 20/saline:0.1/0.6/2.3, v/v/v) were administered to
each experimental animal. The test compound was orally administered in an amount of 10mL
per kg of body weight or intravenously administered in an amount of 5SmL per kg of body weight
through the fine vein.

2) Blood concentration test
At30min, 1 hr, 2 hr, 4 hr, 10 hr and 24 hr after oral administration of the test compounds,
the blood was collected from periorbital veins into the tube containing heparin (1000 IU/mL, 3
1) for the mice, and from jugular vein forrats. The blood sample was centrifuged at 12,000rpm
for 2min to obtain plasma. The obtained plasma was kept in freezer at -80 C until the analysis.

3) Sample analysis
The sample was analyzed using LC/MSMS system under the following condition:
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OCH3
LC system Agilent® 1200series (Agilent Co.)
Moblie phase Acetonitrile/0.1% 10 mM ammonium formate containing
trifluoroacetic acid = 95/5 (v/v %)
Column Luna® phenyl hexyl (2.0x50 mm, 5 11 m, Phenomenex Co. )
Flow 0.2 mL/min
MS system API® 5000 (Applied Biosystems/MDS SCIEX Co.)
Tonization mode Turbo Ion spray Ionization mode (positive)
Curtain gas (CUR) 20 psi Collision gas ( CAD) 6 psi
Ton voltage 5400 V GS1/GS2 50/50 psi
Turbo gas temperature 480 C CUR, CAD, GS(1,2) | nitrogen
MRM (multi reaction monitoring) parameter
compound Q1/Q3 DP CE CXP
Test compound 294.317/264.2 71 23 30

* Q1 precursor ion (m/z)
Q3: product ion (m/z)

The sample was pretreated as follows:

50 uL of plasma was placed in 2.0 mL of tube having a cap (Eppendorf Co.) and acidified
by adding 20 uL. of 0.1% formic acid thereto. An internal standard solution and 1mL of ethyl
acetate as an extract solvent were added to the resultant solution. The resultant solution was
mixed using thermomixer (Eppendorf Co.) at 1400 rpm for Smin, and then subjected to centrifuge
(Eppendorf Co.). The supematant was collected and concentrated at 35 °C using cyclone. The
residue was re-dissolved in 50 pL. of moblie phase and 5 pL of the resulting solution was injected
into LC/MS and analyzed.

2. Passage test through the blood-brain barrier

1) Test animal and Administration of test compound

Three 7 week-old ICR mice (weight: about 30 g) and three 8 week-old SD rats (weight:
about 250 g) were used per test group. A solution prepared by dissolving the compounds of
Examples 9 and 17 in excipient (DMSO/Tween 20/saline:0.1/0.6/2.3, v/v/v) were administered to
each experimental animal. The test compound was orally administered in an amount of 10mL

per kg of body weight or intravenously administered in an amount of SmL per kg of body weight
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through the fine vein.

2) Measurement of concentration in blood and tissue (Simultaneous test)
(1) Blood-sampling
At 30min, 1hr, 2hr, 4hr, 10hr and 24hr afier administration of test compound, the mice and
rats were subjected to insufflations narcosis using isoflorane, followed by cutting the abdomen
open. 1mL of blood was collected from abdominal veins into the tube containing heparin (1000
IU/MmL, 3 uf). The obtained blood sample was centrifuged at 12,000 rpm, for 2 min to obtain
plasma. The obtained plasma was kept in freezer at -80 C until the analysis.

(2) Organ tissue-sampling

The mice and rats from which the blood sample was obtained were subjected to
bloodletting, and then, brain tissue of the mice and rats was collected. The brain tissue thus
obtained was washed with physiological saline once or twice to remove blood. The weight of
the brain tissue was measured after the removal of adipose tissue and peripheral tissue. 4%
bovine serum albumin (BSA) solution diluted with 10-fold was added to the brain tissue. The
resulting solution was subjected to homogenization using the homogenizer. The diluted
homogenate thus obtained was placed in 2ml of tube and was kept in freezer at -80C until the
analysis. All of the treatments to the samples were performed in ice.

(3) Sample analysis
The sample was analyzed using LC/MSMS system under the following condition:
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The sample was pretreated as follows:

50 pL of plasma were placed in 2.0 mL of tube having a cap (Eppendorf Co.) and acidified
by adding 20 pL of 0.1% formic acid thereto. An internal standard solution and ImL of ethyl
acetate as an extract solvent were added to the resultant solution. The resultant solution was
mixed using thermomixer (Eppendorf Co.) at 1400 rpm for 5min and then subjected to centrifuge
(Eppendorf Co.). The supematant was collected and concentrated at 35 °C using cyclone. The
residue was re-dissolved in 50 L of moblie phase and 5 pL. of the resulting solution was injected
into LC/MS and analyzed.

3. Results

Table 8 shows the results of pharmacokinetics and passage test through the blood-brain
barrier in mice of the compounds of Examples 9 and 17, and Table 9 shows the results in rats.

In Tables 8 and 9, “iv*’ refers to a intravenous injection; “po” refers to a per oral; “AUC
plasma” refers to an area under the plasma level-time curve; “Cmax’ refers to a maximum plasma
concentration; “Tmax” refers to a time to reach Cmax, “BA” refers to a bioavailability (%)

according to Equation 2 below; “AUC Brain” refers to a area under the brain tissue level-time
35



2) Bl ood concentration test At 30 mn, 1 hr, 2 hr,

4 hr, 10 hr and 24 hr after oral adm nistration of the
wo e@v/1seapounds, the bl ood was col | ect ed from PCI/KR2009/003165

periorbital veins into the tube containing heparin

(1000 W, 3 p() for the mce, and fromjugular vein

curve; and)‘r‘AUﬁiBgain/Pk{éCBfasma” srploa passage it ofithedgstcontpound to the brain.

12, 000r pm 25for 2rnin to obtain plasma. The obtai ned

pl asma was kept in freezer at -80C until the anal ysis.
EzjnaBemB| e anal ysis The sanple was anal yzed usi ng

D i
5 1200series (Agilent Co.) Mblie phase o
P Ol Gl e i b SRR Pon ot SR G 180 atter e
per oral jathmmystratien yAUCH: Oresifs amAUE dfier the iftmenoeniajectiom, Doséil aweans an

amount B e byl R A1kl it B iR i e per g pppinisration

spray lonization node (positive) Curtain gas (CUR) 20
10 psi Collision gas ( CAD) Ighf‘)‘% lon voltage 5400 V GS 1

/1 GS 2 50/50 psi Turbo enmperature480 t CUR._ CAD,
p GS: 1 - Jl)e r(ﬂd)mpmg'ﬁfnbdtlmhﬁmd Q(@=Brac Cbmpomnild)i.ﬂﬁm'mmé 17 (0=3)
1555, =\ ./Z.(ismgl'/]:g,(ﬁ% 1.25 mg/kg,iv | 2.5 mg/kg, po
AUC Plasma 503.35 645.95 237.04 32595
(ng.h/ml)
Cmax (ng/ml) 1720 96.53
Tmax (hr) 0.83 0.83
BA (%) 64.2 68.8
AUC Brain 6101.86 8137.42 252545 2354.58
(ngh/ml)
Cmax (ng/ml) 899.33 462.67
Tmax (hr) 4.0 20
AUCBrai/AUC
Plasma (%) 1210 1260 1060 720
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2) Preparation of test solution and test drug
(1) Test solution
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(2) Test drug

Test drug solutions were prepared by respectively diluting the inventive compounds with
extracellular perfusate to a desired concentration. The prepared test drug solution was placed in
a 7-array polyethylene tube connected into a capillary column for gas chromatography and was
dropped from the tip of the column at a height of 100 (m or less to the HEK-hERG cell line.

3) Measurement of ion current

Potassium ion current was measured using EPC10 (Instrutech Co., NY, USA) patch
clamp amplifier in accordance with the conventional whole-cell patch clamp method.  Electrode
used in the measurement was a borosilicate glass capillary (external diameter: 1.65 mm, inside
diameter: 1.2 mm, Coming 7052, Garner Glass Co., Claremont, CA, USA) prepared by using
P-97 Flaming-Brown micropipette puller (Sutter Instrument Co.). The electrode was coated
with Sylgard 184 (Dow Coming Co., Midland, MI, USA) and trimmed with microforge
(Narishige Co., Tokyo, Japan). The electrode had a resistance of 2-3M%? when filled with a
solution. A culture dish containing HEK-hERG cells was placed in an inverted microscope
(Nikon Co.) and extracellular perfusate containing the inventive compound was perfused at a rate
of 1-2 ml/min. The membrane capacitance and series resistance of cell membrane were
calibrated by 80% or more and potassium ion current was measured at a sampling rate of 2 kHz
and a low-pass filter of 2 kHz (-3 dB; 8-pole Bassel filter). The test is conducted at room
temperature (21-24 C).

4) Data analysis and Statistics

The results were analyzed using Pulse/Pulsefit (v9.0, HEKA Elcktronik, Lambrecht,
Germany) and Igor macro. The results were given as meant standard error.  ICsy of a test
compound, the concentration of the test compound at which 50% ion current was inhibited, was
obtained from a concentration-response curve by using the Hill equation [Block =
(1+ICs¢/[drug]")"]. The following Table 10 shows the resuls.
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From 5 months to 12 months after the birth, the mice were administered orally with the
compound of Example 9, in an amount of 30 mg/kg or 100 mg/kg every day. As a comparative
compound, tramiprosate (Aisen, P. S. et. al., Curr. Alzheimer Res. 2007, 4, 473) was used, which
binds to beta-amyloid protein to inhibit the deposition and cytotoxicity to the protein. The
compounds were administrated.

3) Fear conditioning test

At the First day of training, the mice were placed in a conditioning box and adjusted for 2
min. The fear conditioning was performed with a conditional stimulus (CS) of 75 dB for 20 sec,
together with an electrical stimulus (unconditional stimutus (US)) of 0.5 mA for final 2 sec in the
conditional stimulus period. After 1 min, the animals were transferred to a cage. After 24 hrs,
the retention test was performed. The animals were placed in the same conditioning box as used
above and observed for 5 min. The freezing response was measured without CS and US. The
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freezing response is defined in the state of the animals keeping still except for breathing.

4) Measurement of beta-amyloid content
After the fear conditioning test, the brain was exfracted and was subject to the
histochemical staining. The amount of beta-amyloid deposited in the brain was measured using
ELISA method. The results are shown in the following Table 11.

Table 11
Test compound Dose (mg/kg) Increase rate (fold)*
30 32
Compound 9
100 3.8
) 30 23
Tramiprosate
100 1.8

 increase rate based on the freezing (%) of Tg group (the control group treated with vehicle
only). '

As can be seen from Table 11, the inventive compound of Example 9 showed a much
higher degree of memory in a dose-dependent manner, as compared with tramiprosate.

Experimental Example 5: Inmunohistochemistry

The transgenic mice were screened and drug was administered thereto as described in 1)
and 2) of Experimental Example 4. The brain was separated from the transgenic mouse and
fixed in 10% neutral formalin solution. A region of the brain including the hippocampus and the
cortex were subjected to removal, washing, dehydration and paraffin infiltration to obtain paraffin
block including the brain tissue. The paraffin block was subjected to thin section in thickness of
8 um to obtain the sections of all regions of hippocampus. Among them, 10 sections were
elected at regular intervals. They were deparaffinized, hydrated, immersed in Mayer's
hematoxylin for 1 min and rinsed with tap water. The rinsed tissue was reacted in an alkaline
sodium chloride solution for 20 min, after then was reacted in an alkaline congo red solution for
20min. The resulting tissue was washed with 100% ethyl alcohol, cleared with xylene and
mounted using a synthetic mounting medium. In the hippocampus and cortex regions of the
tissue preparations strained with congo red, congo red-positive beta-amyloid plagues were
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Table 9 Conpound of Exanple 9 (n=3) Conpound of
Exanple 17 (n=3) 1.25 ng/kg, iv 2.5 ng/ kg, po 1.25
worguorgs120% 2.5 ng/ kg, po AUC Pl asnma (ng. h/ nl) REGBKRA@9/003165
908.50 1144.47 516.05 Cmax (ng/m) 215.0 122.00 Trmax
(hr) 1.67 1.33 BA (% 27.8 22.4 AUC Brain (ng.h/m)
counted. 1 7BRSesuls A82UdwA & BE 46llodang TAAF 17 Cmrax (ng/m)

Table 12
Test q c tration (k) Total reduction rate (%)
mpo .
est compoun oncentration (mg/kg (hippocampus, cortex)
- 1 30 41 (29, 43)
ompo
poutt 100 61 (64, 61)
. 30 29(7,32)
Tramiprosate
100 11(7,12)

*reduction rate based on the freezing (%) of the Tg group

As can be seen from Table 12, the inventive compound of Example 9 showed a
remarkable reduction rate of beta-amyloid deposition in a dose-dependent manner, as compared
with tramiprosate. ,

Figs. 1 and 2 respectively show the hippocampus tissues and cortex tissues of the
transgenic mice stained with the compound of Example 9 or the comparative compound,
tramiprosate.

As can be seen from Figs. 1 and 2, the inventive compounds of Example 9 showed a
remarkably reduced beta-amyloid deposition as compared with tramiprosate.

Experimental Example 6: Biochemical test

The transgenic mice were screened and drug was administered thereto as described in 1)
and 2) of Experimental Example 4. The hippocampus tissue was extracted from transgenic
mouse, placed in § fold amount of 5M guanidine HCV 50 mM Tris HCl, and Subjecfed to
homogenization using a homogenizer. The tissue homogenate thus obtained was allowed to
stand for 3 hrs at room temperature, diluted by 50-folds with BSAT-DPBS (Dulbecco’s
phosphate buffered saline with 5% BSA and 0.03% Tween-20) including a protease inhibitor
(Pierce®, Cat No.78415). The content of beta-amyloid 42 was measured using Human
beta-amyliod HS 1-42 colorimetric kit (Invitrogen®, Cat No. #KHB3544). The results are
shown in the following Table 13.
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a capillary columm for gas chromat ography and was
dropped fromthe tip of the colum at a height of 100
gmor |less to the BEK-hERG cell |ine. 3) Measurenent
of 1on current Potassiumion current was neasured
usi ng EPC10 (Instrutech Co., NY, USA) patch 15 clanmp
anplifier in accordance wth the conventi onal

whol e-cel | patch clanmp nethod. El ectrode used in the
nmeasurenent was a borosilicate glass capillary
(external dianeter: 1.65 mm inside dianeter: 1.2 mm
Comi ng 7052, Ganer d ass Co., Carenmont, CA, USA)
prepared by using P-97 Flam ng-Brown m cropipette

pul ler (Sutter Instrunent Co.). The el ectrode was
coated with Sylgard 184 (Dow Comi ng Co., Mdland, ME,
USA) and -trimed wth mcroforge

claims.
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20 (Narishige Co., Tokyo, Japan). The el ectrode had a
resi stance of 2-3MQ when filled with a solution. A
W@ waseIdi sh cont ai ni ng HEK- hERG cel | s was pl BCEERR2099/003165
an inverted mcroscope (N kon Co.) and extracellular
perfusate contai ning the inventive conpound was
WHATHES CLAIMER IS: rate of 1-2 nl/nin. The nenbrane
capaci tance and series resistance of cell nenbrane
were calibrated by 80% or nore and potassiumion
Icur r eAtcompmundafSfornada éf) ona parmlacenycalbtaecepkable dakithc?Eatnd
a | ow pass fllter of 2 kHz (-3 dB; 8-pole Bassel
filter). The t et | onducted at room tenperature
(21-24 C). 4) Data ] atj stics The results
were anal yzed ugjsRt s HEKA
El cktroni k, La gor macro. The
results were given as mean standard ®r jor. | C50 of a
test conpound, the concentration of tFﬁet t conpound
at which 50%ion current was inhibited, waS obtained
whepsm,a concentrati on-response curve by using the Hill

'R” dd ndéﬂﬂﬁdf@ﬁll[ ¢, ARy € JOMIBY substituted
poly(C:- a§<ﬁ B i g%g@?% Qﬂxbg P i b Ayl (C:-C:
alkoxy) PRHPS PROPMIP i $O¥BS Conpound 9 52.14 3.68 it M

@ -Us/alkylarBoSC 26, dialklamino, or CAE; glkoxpandeen from
5 é%% i nventive conpounds of Exanples 9 and 17

¥Ynificant inhibitory efficacy on bERG
pot assiumion channel and accordingly, they are

Scons ered to nonz car di ot oxi eri nent
Exanpifﬂ Sl PLaRRLLARE Bhr ooy ettt st ereot, wherein
R'r anb g¥nare mKQEkapaiE?ﬂyaﬂhggﬁaéggn@%k(gﬂﬂ3ﬁiﬁg (OCH,CH,),F,
Swe ackson
(OCHZ(EIgﬁﬁg{%WE@E’SYrm%m(‘ OXYA) and fenal e B6C3F1 (central
ReaONHANIHEH; NICH,), Ko G@hl;ead e cut in |engths of about
bi opsy). The genom c DNAs were extracted
l?ﬂ%ﬁ](’?pg}gall sanpl es and subjected to a genotype
anal ysis to screen fransgenic double tg mice.
Such ansgen re neraII ed i
3t ear g e of efnd i RRbA S Fecamie ik ot which is
selectedlﬂmmhﬂﬁgﬁt@coﬁsﬁunglof a phenotype identical to that of a
n dement i tie due to the accumrul ati on of the
Z%@“ﬁ%ﬂm S’ﬁﬁﬁ:ﬁ . 2) Drug adm nistration From
55meﬂ10;t§h3-(4—duﬂéth Yoetizoflien;bi rth, the nice were
the. 20 corrpound of Exanpl e
S&Y& Y%E%%%Y?WMP%OWOO ny/ kg every day. As

Sanethy]p,b«(éaﬂmeﬁqm ostng])bénzefirarosate (Aisen, P. S et.

2007 473 d, which
SSf:lq%%OiTg-%%gyl gb’@'%)%@&“ﬁnt 0 i n%ﬂ \glaf ?ﬁ: c

5@t¢ﬂms42t-(l4qﬁlmeﬂiyllaﬁmiagtymzl ehzoﬁ]@,nt he protein. The

0 e, adm n| rate 253) Fear conditioning
SClggﬁlo- AN {hﬁ’ raining, the mice were

Saba@—g%dﬁnahﬁgﬂﬁiobw)beﬂzdmﬁnand adj usted for 2 mn.

The, f ea |t|on1n erformed with a conditional
63‘%1?%56@'(‘?&} ﬂ&flaf?%l c, together with an
ottty -l il enRod iy Bﬁﬁbﬁirﬁﬁal stimlus (US)) of

r. fin 2 Sec condl tional stinulus
6&8?‘#1 %WYW% s were transferred to a

oCRAtFo- ZNJdQﬁetﬁﬁaxh{rﬁ)sty%@}Héﬁzdfﬁfaﬁm' on test was

perfo d,, The ani mal’s.were_placed in the same

6 Pﬂ%ﬂ%@hﬂaﬁ%m&?m and observed for 5 nin.
The freezing response was 4h®asured w t hout CS and US.
The



WO 2009/ 151299PCT/ KR2009/ 003165 freezing response is
defined in the state of the aninmals keeping still

we@@eps12dor breat hi ng. 4) Measurenent of bet a- BEYK&2@9/003165
cont ent After the fear conditioning test, the
brain was extracted and was subject to the

6&110mb@eﬂ4&inm‘éﬂylaﬂnmayrylgbenih@|ramount of beta-anyl oid
he br ai asured using ELISA
‘? Zigﬁ'%lfﬂgﬂ¥l ﬂowy&ﬁ)“@% in the foll ow ng Table
SJrihethEE@bﬂ-@—aﬂnm Ybenyufuirad; Dose (rTg/ kg) Increase rate
0 00 . Tram prosate 30 2.3
Qﬁz@%ﬁyﬁ] gs%zrgﬁlé CKq on the freezing (% of
SJIgfngx@’hB)(%mmwtwyl)baizoﬁmpy&m@ﬂﬁmﬂ with vehicle
can be seen fro abl.e .11, the
stz oabiititBey R bR RSB mich ni gher
6dﬁﬁh®ey D{(4-amirstyry l)bemofmaﬁ dependent nmanner, as
are rampro 5 .Experinmental Exanple 5:
6T g'éyBl?ﬁB’ pgyryf) HEI% r ansgeni ¢ ni ce were
SSméth@X}e anzé&dmygl-&m&ﬂ@muﬁom bedlzbﬁl@hg 0 als P
anmpl e e
s e DBE R rouse. and 20
ié IQB@ﬁﬁumahﬂﬁ@()mtaw solution. A region of
in.lncl t he anmpus and the cortex
ﬁ Ll‘)?;gnﬁ) HFH‘PQ%%\“ HfHy, dehydration and
2p@+did lmrﬁmﬁtyfyﬂ)be;ﬁzmaﬁo obtain paraffin block
Sd%clgg g? brain tissue. The paraffin block was
tion in thickness of 8 It in to
2@(Q§4ahﬁleﬂbgygsﬁgt)bm§fu@tn all regions of hippocanpus.
ctions were el ected at regul ar
5%‘58@&‘?’&’9@?39’%”@ raf fini zed, hydrated,
Stdhitars-29d-héthayiiostyr2 b eiwmg;xyl infor 1 min and
se te rinsed ti ssue was reacted
ﬂ%ﬂgﬂéﬁﬁﬁﬁ%hbe fe solution for 20 nmin,
Saﬁﬂ@b-zt(Bq?eth@@-4-ﬁwﬂtﬁﬁnmﬁs ll)BéﬂQ@ﬁmg congo red o
i~on fa resulting tissue was washe
5v6i%lll *i?o@%‘%{‘ %@8 eﬁm{,‘il eared with xyl ene and
S@ﬂmbe%%d]ﬂ@ﬂlaxﬁstﬁ’ybbénz@ﬁmynti ng medium In the
oca cortex [ of the tissue
g‘ﬁ%’f -ﬁ%ﬁ@ayfmpﬂ%m%?fﬁ ﬁ'ﬁﬁbo red, congo
SLmelm 2 3-mﬂ’m Bt Ianﬁn iepzofare, WO
%%%ﬂ? t}SWBﬁ 00 counted. The results are
) IR 14T BHZ? 12. Table 12 Test
5%6@@&?12-(3,4-d1methoxystyryl)benzoﬁ1ran
5-methyl-2-(aminostyryl)benzofuran trifluoroacetate;
5-methyl-2-(4-methylaminostyryl)benzofuran triftuoro acetate;
5-methyl-2-(4-diethylaminostyryl)benzofuran;
5-methyl-2-(4-methoxystyryl)benzofuran,
5-methyl-2-(3,4-dimethoxystyryl)benzofuran;
5-(2-(2-fluoroethoxy)ethoxy)-2-(4-methylaminostyryl)benzofuran;
5-(2-(2-(2-fluoroethoxy)ethoxy)ethoxy)-2-(4-methylaminostyryl)benzofuran;
5-iodo-2-(4-methylaminostyryl)benzofuran;
5—iodo-2—(4—die&ylarr;inostyryl)benzoﬁman;
5-iodo-2-(3-methoxy-4-methylaminostyryl)benzofirran;
44
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Concentration (ng/kg) a Total reduction rate N

(hi ppocanpus, cortex) Conpound 9 30 41 (29, 43) 100
W@2000881289) Tram prosate 30 29 (7, 32) 100 11PCTKR1@Yp/003165

5a reduction rate based on the freezing (% of the Tg

gr oup As can be seen from Table 12, the inventive
hodw@{ﬁdndﬁox&ﬂmyb)bm@ﬁﬂhmmd a remarkabl e reduction

ate Qi tl on in a dose-dependent
ﬁ%%%%@%%%ﬁ%mﬂﬁn? am prosate. 10Figs. 1 and 2
i@&ﬂﬂh&y@l—(ﬂ—éﬂeﬂwyhhmwmpmmmﬁmn;lssues and cortex
SuUes nsge stained with the
C%M 64—&%@6?@“8’ @Fﬁ}q%z rative conpound,
St6- dxmq&rouy%(é-meﬂm:qﬁé—nqmlnyldummﬂynyl)bemﬁ&mgs 1 and 2,
ve C 4 an‘pl e 9 showed a
5%;&’&?93}961‘/‘?@/ ?}@‘i’rﬁﬁﬁ’éﬁi" | deposition as conpared
56- dlhldthcﬁWZB(BmS@hﬁmoigistﬁyDbenmﬁmaml Exanpl e 6: .
e tr nsgeni c mce were screene
551‘??’31% %f‘ﬁﬂﬁ&%{%ﬂws eto as described in 1)
6a1ndﬂ18)ky@f(4-ﬂteﬂgdammﬁmtﬁifyl)ﬁaﬁﬁﬁm 4. The hi ppocarrpusI .
extracte ro ansgenic 20 nouse, place
SRR R DBl ne- HoY 50 mM Tr i s HoL,
6anrf]ndﬂ16xﬂaj24{$tl—eldnh étho;bg@t;mgmnh z@ﬁnanp u3|dng a hlolrmgegl zer.
The, tis noge u i ned. was all owed to
PR S SRy peslsnRes iR REr L [yt od by
Gafdethgl 2164-wninostiBSA Bet%ﬂiﬁal(taﬂubﬂjac@ate phosphat e buffered

1i[%];%@_thSoBSAan 0. 03% T en2 i.ncluding a
6;5“ @8415) . The
ccmsthe2-(blictholaariacnro rreasured usi ng Human

(‘%Sb@y@g‘gﬁﬁh%g t@{ffb lorlngtAfol)C 'll('lﬁfa results are

ﬁsllmethyl 2484 ﬁ&néﬂm

redira 299 E@%@fﬁv@éﬁfﬂr&%ﬁwﬁﬂr&n SR o

6 hydroxy—2—(4—armnostyry1)benzoﬁ1ran,
6-hydroxy-2-(4-methylaminostyryl)benzofuran;
6-hydroxy-2-(4-diethylaminostyryl)benzofuran;
5,6-dimethoxy-2~(4-methylaminostyryl)benzofuran;
5-(2,2-dimethyltetrahydropyran-4-ylmethoxy)-2-(4-aminostryl)benzofuran;
5-(2,2-dimethyltetrahydropyran-4-yimethoxy)-2-(4-methylaminostryl)benzofuran;
5-(2,2-dimethyltetrahydropyran-4-ylmethoxy)-2-(4-dimethylaminostryl)benzofuran;
6-(2,2-dimethyltetrahydropyran-4-ylmethoxy)-2-(4-aminostryl)benzofuran;
6-(2,2-dimethyltetrahydropyran-4-ylmethoxy)-2-(4-methylaminostryl)benzofuran; and
6-(2,2-dimethyltetrahydropyran-4-ylmethoxy)-2-(4-dimethylaminostryl)benzofuran.

4, A method for preparing the compound of formula (I) of claim 1, which comprises
subjecting a compound of formula (IT) to a Honer-Emmons reaction with a compound of formula
(1) in an organic solvent in the presence of a base:
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30 41 100 48 Tram prosate 30 8 100 16 a reduction
rate based on the content of beta anyloid 42 in the Tg
wQe@IpsBAs can be seen from Table 13, the i nveP@T/K&2009/003165
conmpound of Exanple 9 showed a renmarkabl e reducti on
rate of beta-anyloid plague in a dose-dependent
manner, as co ed wth tram prosate. Wiile the
i nvention has beew deseriyped with respect to the above
speci fic enbodi ne =
various nodifi ded’ on moels nmey—Re made to the
i nvention by those skilled in the~akt which also fal
within the scope of the invention asgdefined by the
appended clains. WD 2009/ 151299PCTXR2009/ D3165 WHAT
IS CLAIMED | S: 1 A conpound of fonnula (1) or a
pharnaceutlcallﬁ acocgptahl e salt thereof: (I)
wherein, R . and H & ewch i ndependently H, OH,
hal ogen, Cl-C3 al kQx\-hCl : ”¥I ubstltuted
pol y(Cl1- C3 al koX§) h ’ éﬁfn or
hydr oxyl groups, or substltuted pyranyl C3 al koxy)
havi ng one or nore Cl1-C3 al kyl groups; is NH2,
Cl- @3 al kyl ami no, Cl-C3 di anuyo or Cl C3 al koxy;
and R4 is H or Cl-C3Gikox conpound of claim1
or a pharmaceutically accep | e salt thereof, wherein
R1 and R2 are each i ndependent H,dﬂ§ halogen, OCH3,
CH3, (OCH2CH2) 2F, (OCH2CH2) 3F, or
di met hyl pyranyh- net hoxY; R3 is NH2, NHCH3, N(CH3) 2, or
OCH3; and R4 is Hor OCH3. 3. The conpound of claim1l
wheretn, phar maceuti cal |y acceptabl e salt thereof, which

X, ﬁl, R? R® and R* have the same meanings as defined in claim 1.

5. The method of claim 4, wherein the base is selected from the group consisting of
an alkali metal hydride, an alkyl alkali metal compound, an alkali metal alkoxide, an alkali metal
amide, and a mixture thereof.

6. The method of claim 4, whetein the organic solvent is ether.

7. The method of claim 4 to 6, which further comprises the step of subjecting the
compound formed by the Honer-Emmons reaction to demethylation using a solution of boron
trichloride, boron trifluoride, boron tribromide, or iodotrimethylsilane in oreganic sovent.

3. A pharmaceutical composition for inhibiting the formation of beta- amyloid fibrils
comprising the compound of formula (I) or its pharmaceutically acceptable salt of claim 1 as an
active ingredient.

9. A pharmaceutical composition for preventing or treating a degenerative brain
disease comprising the compound of formula (I) or its pharmaceutically acceptable salt of claim 1
as an active ingredient.
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sel ected fromthe group consisting of:
2- (4-dirnet hyl am nostyryl ) benzof ur an;
WG 2001151289/ - 2- (4- di met hyl am nost yryl ) benzof ur anPCT/KR2009/003165
5- hydr oxy- 2- (4- di met hyl am nost yryl ) benzof ur an;
5- met hyl - 2- (4- di net hyl am nost yryl ) benzof ur an;
5-fl uoro-2-(4-di net hyl am nostyryl ) benzof uran;

18- or oFhE ZEadx R FOuRRER At bR S CRIHEAT the pharmaceutcally

acceptalﬁie isaltas 2- s(al-‘c afi are ol Etectmdsﬁqmyché kgemmoémnsmnng of hydrochloric acid,

hydrobrgmllﬁlziﬂcg églﬂgl (afmg Pﬁgyﬂéxp%?ﬁl né laéfl,g Z o (E‘rrgi‘(gohc acid, lactic acid,

pyruvic Gexdptialonic2acidl -sdecimt hyidagiutads tayldyﬁl)ﬂmamfd,l nadhic acid, mandelic acid,
araric i, (1 16 arcurte HERARERE RO bk PR ST Rile acid, benzoie acd

hydnnqﬁkﬂmmmwnmnﬂ,ﬁ&kﬂdﬁ&ﬂﬂkhﬁbﬁthﬂMﬁmeraﬁdﬂxmhzyﬁbuaau& methanesulfonic acid,

baubmﬁwﬁ§€q§%§<§ |g§ﬁhﬁlaq¥ﬁ@f %E%Q%Qﬁ? furan

5- nmet hoxy- 2- (4- nethylan1nostyryl)benzofuran

5- hydr oxy- 2- (4- am nostyryl ) benzof uran hydrochl ori de;

5- hydr oxy- 2- (4- met hyl am nost yryl ) benzof uran

hydr ochl ori de; 6-net hoxy-2-(4-am nostyryl)benzof uran,;
6- met hoxy- 2- (4- met hyl am nost yryl ) benzof ur an;

5- met hoxy- 2- ( 3- met hoxy- 4- di net hyl am nostyryl ) benzof ura
n;

6- met hoxy- 2- ( 3- met hoxy- 4- di net hyl am nostyryl ) benzof ura
n, 2-(4-am nostyryl)benzofuran trifl uoroacetate;

2- (4-rmet hyl am nostryl)benzofuran trifluoroacetate;

2- (4-di et hyl am nostyryl ) benzof - uran;
2- (4- met hoxystyryl ) benzof ur an;
2- (
5

3, 4-di et hoxyst yryl ) benzof ur an;

-chl oro- 2- (4- am nostyryl ) benzof uran

5-chl oro- 2- (4- net hyl am nostyryl ) benzof ur an;

5-chl oro- 2- (4-di et hyl am nostyryl ) benzof ur an;

5-chl or o- 2- ( 3- net hoxy- 4- net hyl am nost yryl ) benzof ur an;

5-chl oro- 2- (4- net hoxystyryl ) benzof uran;

5-chl oro- 2- (3, 4-di met hoxystyryl ) benzof uran;

5- met hoxy- 2- (4-di et hyl am nostyryl ) benzof ur an;

5- met hoxy- 2- ( 3- met hoxy- 4- net hyl am nost yryl ) benzof ur an;

5- met hoxy- 2- (4- met hoxyst yryl ) benzof ur an;

5- met hoxy- 2- ( 3, 4- di met hoxyst yryl ) benzof ur an;

5-met hyl - 2- (am nostyryl )benzofuran trilluoroacetate;

5-nmet hyl- 2- (4- net hyl am nostyryl )benzofuran tifluoro

acetate; 5-nethyl-2-(4-diethylam nostyryl)benzof uran;

5- met hyl - 2- (4- nmet hoxyst yryl ) benzof uran;

5-met hyl - 2- (3, 4- di met hoxystyryl ) benzof ur an;

5-(2-(2-fl uoroet hoxy) et hoxy) - 2- (4- net hyl am nostyryl) be

nzof ur an;

5-(2-(2-(2-fluoroethoxy) et hoxy) et hoxy) -2-(4-nmet hyl anmi n

ostyryl ) benzof uran;

5-10do- 2- (4- et hyl am nostyryl ) benzof ur an;

5-i odo- 2- (4-di et hyl am nostyryl ) benzof ur an;

5-i 0do- 2- ( 3- met hoxy- 4- met hyl am nostyryl ) benzof uran; 44

5-1 0do- 2- (4- met hoxyst yryl ) benzof uran;

5-1 0do- 2- (3, 4-di net hoxystyryl ) benzof ur an;

5, 6-di met hoxy- 2- (4-di net hylam nostyryl) benzof uran;

5, 6- di net hoxy- 2- (4-di et hyl am nostyryl ) benzof ur an;

6 di met hoxy- 2- ( 3- met hoxy- 4- net hyl am nostyryl ) benzofu
5, 6- di met hoxy- 2- (4- net hoxystyryl ) benzof ur an;

dlnethoxy 2- (3, 4-di met4dbxystyryl) benzof uran;

dr oxy- 2- (4-di et hyl am nostyryl ) benzof ur an;

t hoxy- 2- (4-di et hyl am nostyryl ) benzof ur an;

t hoxy- 2- (4- met hoxystyryl) benzof ur an;

t hoxy- 2- (3, 4- di net hoxystyryl ) benzof uran;

t hoxy- 2- ( 3- net hoxy- 4- met hylam nost yryl) benzof ur an;

thyI 2 (4 an1nostyry|)benzofuran tlfluoroacetate

. I
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