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ggpability, rather than bl ocking the accunul ation of beta-anyloid
protein i tsel f. Al zheiner's disease is a particularly serious
BA dHNDPOMMHBANYENBIONt has been found that a maj or cause
of the disease is the neurot oxkity arising fromthe accunul ati on of
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1




It is another object of the present invention to provide a nethod for
pr epar i ngveapeP/5a288ound. It is another object of PCHEKRR00E@WALES
i nvention to provide a phamarceutical conposition for inhibiting the
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used 515%;]] imted to, nethyl, ethyl, n-propyl,
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and iso the term" alkoxy refers.tothe

Yroup -0 emiwe been dl@:lqsaqiymuabeﬁ@f ¢omanbusdntroractexssfil for thedntioitign of

or Ouﬁﬁeuﬁaﬁ‘ékngﬂcﬂdt 6P B5Aon, UED APl ST BithudR! ferd Tk Cas
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(Br).p Ves sl AsIEE. 9053 (ﬁ[&ﬁe%%pﬁué}%l Oéloc%élﬂ\l;:% 348 1419(1999));
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accor ng to (E%IV present 1 nvention

aritrsn acpeéyldg&me isperetpssa dHMﬂCbEHsuah—as pmpm}yenrgamﬂmx, M—l@t al B1ochem.
im"%&ﬂ 65T a Binikd! Bk WXBAG PEXN3S (Lin, S. et al, Bioorg.-

Med. Chem. Lett., 14, 1173(2004)); a curry extract named curcumin (Yang, F. et al, J. Biol.
Chem., 280, 5892(2005)); and nordihydro guaiaretic acid (NDGA) (Ono, K. et al.,, Biochem.
Biophys. Res. Commun., 330, 111(2005)).
Among the aforementioned compounds and extracts, however, the compounds of a
35  psendo-peptide type suffer from the problems of low bioavailability and poor stability due to their
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R3 is NH2, NHCH3, N(CH3)2, or OCH3; and 5R4 is H or OCH3.
Exanpl es \&i02pﬁ9@15e299ed styryl benzofiran derivatives of facwmlam(wqosms
according to the present invention are: (1)

2- (4-di pet hyI am nost ryI &#eanzqfuran ‘ilﬂ
5- et Agh yogleqular AIEHCORGFT PBAAOUWST ageals; cause adverse sidy effects when

5- hyd cﬁﬁ&}hs%réd%%l”ﬁtlﬁ #?&Béﬁifyﬁmé) bR, Ut H3s ].‘.Eeé%l reported that the reported

5- net hyl - 2- (4- d| rneth nostyry benzof ur an;
511 LEPRRGER odfiphlfies Ha rmertnEathe requirement that(&)brain disease

5- chl
5- gr ﬂ%ﬂg&dcﬁg%#éﬁ%s‘??am nost ‘)é;))b@zof ur aﬁfghtﬁ%r%bloodb(a%er (BEB).
55i odo- 2- ( d:rw@mqwmrﬁ élqulﬁmef e eadtierad to deyelop a novel compound which is

g ﬁéﬁ%% é%ﬁ% ¥ nostgi%%gﬁﬁéofu br fhetihg a disease scsmatedmﬂl

6- met Wig| aczuumlagoneeh b banles (rain; and(have found that a specific

6-f I acrﬂ]m? lﬁ?ﬁ#}ﬁj

6- chrﬁqg@% 1ug'hd[gﬁhgiwam nos my@%lgnzo u%n@f&beﬂ_ﬂmﬂm{iﬂ 2rid enhanced
6- br obmmiﬂqoﬁ-hﬁwmﬂmﬁn yishout epusingmdesimple side effects.

ol odo- 2- (4-di net hyl ami nostyryl ) benzof ur an; (16)

- et hox -2 (4 am nostyryl ) benzof uran; 25( 17)
‘ d (O TELH EXY EOSKION) | )benzof ur an; (18)
5- hydroxy 2- (4 am nost 3ryl ) benzof uran hydrochl oride; (19)
5- hydr oxy- 2- (4 met hyl am_nost ml ) benzof uran_hydrochl ori de; (20)
6- met hoxy Axcoulingly, ifise pmm)ygéymboﬁrhgptesent invention to pfavide a  novel compound or

g' gt%@%&%é’é %5}%‘1% - %?En%ét%l am nos @e%g?ramnaﬁo?%?mﬂmﬂmd

85 et flgds- 2- ( 3- et hoxy 4 di net hyl ami nostyryl )benzofuran (24)

g: E j- ?1‘216? fsém nost&%é!{t Lt[)enzf)[#u%yu] IQ@#)UOI' Oﬁ[‘ﬂ‘l{dg 111%0& for p1epanng said

2-(4- mmm am nostyryl ) benzof ur an; 35(27)

2-(4-neth f
2. (3. 4 di ?ﬁ%%ﬁﬂlﬁ ?)@5{%% é‘l!rl]e; uerng mv to provide aphiharceutical composition. for

5 cl u@hxbnmg( ﬂlemfom@@p;zr of )hg‘@q@@ylolda s30yhich comprises said compound or a

gm@fagm%ce?ﬁ |et ér}ﬁ'%%g%et&yr%% ¢ r;am t5(32) (3

5- chl or o- 2 i¢ 3-firehe masenhmtlgn;q frpeide efpheaarcentical composition for
preventing or treating a degenerative brain disease, which comprises said compound or a

pharmaceutically acceptable salt thereof as an active ingredient.

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

wherein,
30 R'and R?are each independently H, OH, halogen, Cy-Cs alkoxy, Cy-C; alkyl, substituted
poly(C;-C; alkoxy) having one or more balogen or hydroxyl groups, or substituted pyranyl(C,-C,
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(33) 5-ebl oro-2-(4-nethoxystyryl)benzofuran; (34)

S5- chl or o-WO2BYMISEIMret hoxyst yr ypbenzof uran; (35) PCT/KR2009/003165
5- met hoxy- 2- (4-cl i et hyl ami nostyryl ) benzof uran; (36)

5- met hoxy- 2- ( 3- net hoxy- 4- met@]édam nostyryl ) benzof uran; 10(37)

et BlREY)hayingeae RHOPE: Gxl: EEWPSir an; (38)

S SRR LR oo
me

thyl R (ia Hhar ost yryI )benzof uran trifl uoroacetate;

5-

5-

5

(5 rlrze Pyl Zlgiydgc dg‘ﬁcoxy r% Aot off urgi%ggn(?flﬁ’sfeﬁﬂon,]tﬁ&?ﬁ?mwded a preparation
g met ﬂ;ﬂhﬂﬂ‘D&

5

fI the compaan Qﬂslm!,l&lﬂ} ) benzof urian (44) peg

2- 5

Ez (7 PRI i e Sl W81 | AT vk TaR) e Ao
CquGdGQOI@QSMD-@LMSmgIthw¢camawdtqfri§bphdaz®f or ﬂmrphaﬁmoeﬁuca]ly

2:338 S PR A0S HEBATE! e e ortion offlamylod .

5-i odo- 2- (In- amordﬂn% t\yhﬂyla)lb’énz cﬁspﬂcarqf &0 present mventlon, there is provided a

gol Odﬁﬁ%ﬁn%ox “H@&’c ﬁn‘%ﬁf%m [70S 3/%)];/& edn(z)g urzﬂ]ﬁa (1%’5‘%5%1%; pharmacentically

5, 6-d am‘hb]msali thereofiag ey yd:tnm ingredigntyfor) the preventiemand treatment of a d¢geierative
5, 6- dP @ﬁg&( 2- ( 3- net hoxy- 4- et hyl am nostyryl ) benzof uran; (54)
I et hox

5,6-cC y-2- (4- met hoxystyryl ) benzof uran; (55)

5, 6- di net hoxy- 2- ( 3, 4- di net hoxyst yul ) benzof ur an; (56)
5- hyd ' I tﬂlﬁxkﬂ,ﬁ&ggofuran 30(57)

6- met %@%Cﬁ[@?%?ﬁ ) L-gt ytytyberzof uran; (58)

Bonet ony 2- (4- met hoxyst yryl ) benzof uran; (59)

6- T

6. ot hﬁii-@% (e ATBHE SR B AR O Bl onebl invention will become appagent
6- et fipm Jhe iOmegs dwcylpudn'e rﬁofhﬁpr fuventiors, | whemfahk@ml tie; C(Bﬁ(tﬁﬁ()% with the
6- = 2 t at

(o3 Aebirppetnf B AR HARABARIOR 00 L an By

6- met hy 1- Fig 4 mphoiograpbs wf ythig hippecinopuaissyes )L the transgemc mice stained by the

gorret %&@DPI uoroep%oxyw%gmn ’IUM?J-@{)%Q aprro'nuf:'lL g?i/ryl ) benzofu

ran; 5(67)Fig2hghiteggpie-of ﬂleanmrtamssms)dfdwtnﬁnsgm mlce stained by thé&)mpound of

g E;grgé%/i ]% %“@L‘%ﬁwﬁlm no§a¥ @%?%gﬁry%c%)ﬂﬁ)%@ )?3)0)

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

5-(2, Mﬁﬂngwwm) 2- (4 am nostryl()bzanzofur

an; 19C72Z)
55(2 2-di met hyl t et r ahydr opyr an- 4-yl met hoxy) 2- (4- met hyl am nostryl ) ben

EOE gr gndl rrj%st HS%F&%EID’I': gr 0 yr ant 121 fFIS t?hoiti?)lgtg-c{rzp%mkﬁ? ﬁmrﬁlﬁ%‘lﬁd 9?'5:5
enzof h)ﬂkn(;arbon radical. Examples of "alkyl" as used heremn include, but are not limited to, methyl,
ethyl, n-propyl, and isopropyl. _
As used herein, the term "alkoxy” refers to the group -OR,, where R, is alkyl as defined
30  above. Exemplary alkoxy groups useful in the present mventlon include, but are not limited to,
methoxy, ethoxy, n-propoxy, and isopropoxy.
As used herein, the term "halogen" refers to fluorine (F), chlorine (Cl), bromine (Br), or
iodine (J).

35 Preferably, the compound of formula (1) according to the present invention may be a
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(74)

6- (2, 2- diwet2egd/rser9ahydr opyr an- 4- yl met hoxy) - 2- (4- am nosPCYIKEe0Z@B165a
n, (75)

6- (2, 2-di net_hy] t et rahydr opyr an- 4- yl met hoxy) - 2- (4- nef | ayl am nost xyl ) be
nzof aQERPOUAEIVISERE)

6- (2, 2- di nEt g tret £ ahydso " r@x?w{ nqgm
enzof ar anlE; ad héecggho%%eﬁof@ﬁiwf a he présen nve%?l!%%:b
can an@‘Iﬁ{ﬂ%ﬁl‘dlﬁleﬂ?ﬁ@mel@hO@Gphar rraceutl caI |y acceptable salt
formed w g ;aqpl FI?N{CPL% gﬁ@ﬂ afgl d such as hydrochloric acid,

h drobronlg acl g uric osphorlc acid, nitric acid, acetic
id, glyébﬂﬁﬁioa@(&% |l actic 20 aC|d pynvic acid, malonic acid,
succinic acid, glutaric acid, fumari c acid, malic acid, mandel i ¢
" acid, tartaric acid, citric aC|d ascorbi c acid, alnitic acid,
mal ei ¢ ac |E$amplee pﬁn@meéusmﬂbeuoﬁmdmvah%ﬂsloﬁ ;fom:;t& @)adsording to theprsent
phenys Lcid, cinnamc acid, salicylic acid, methanesulfonic
aci d, enzenesulfonlc acid, and t ol uenesul foni ¢ acid. 25In accordance

with anot I(Bx2-dsdimethylaminestyrphleenzafurinvent i on there is provided a

eparati 6f a(l), V\:hl ch conpri ses
j&nducu n? Eﬁg}qygr‘m gacé [ o%ﬁ?beg% reacting
2- (di et ho @}ﬂﬂbﬁw&[%énmﬁ}h})lm)bmmﬁMrwl a (I 1) with an
al dehyde ?;Q'“b ﬁ}\qgg in the presence of a
base: re| n, ﬁglg( %?%]mﬂn la\elﬂe'iﬁ] sanme neani ngs as defi ned
Sbove g (hes- ﬂﬁ@péf(étdlmnthﬂhmmtwﬂ)bdumﬁmupoundlof ]Ic?&;mljl\/?D(S:?)l is
epicted i On_Heh eme +
Of - 1 CRs @ﬁ@ o204 m&%@%ﬁWOMGFGIH R1, R, R3 and
j/s 1 haved E@E&m&%&lﬁm&l}é&m@eﬁyméber&bﬁvm | SpeC|hf| cally, the
conpoun y al l owi ng the
2(d|etho§) 0S (&-‘#&&Pﬂiggﬁﬁrano forrmla(ll) to react with
t he subst (#hft Nmﬁymmwlmo organi c solvent in the
presence ?{ ) W_(ﬁj CNeL ﬁ;r“ g&% .rom 0C to 15room

t enper at ure . The base which may
be used |ﬁll)ﬁrmethxelak(4-dlmatlylmma$tml)benmﬁu¢n hydride (e.g., NaH, LiH,

), an alfale. 4! n-BuLi), an al kali metal
al koxi de { ) .@og%gl um rrg%%om ﬁgl:jr?ﬂ)obgﬁz OXI de, sodium i soprop
OXI de, soﬂlﬂﬁrthdmﬂf(mmethwbthﬁsmyﬂl)hmmﬁm de, potassium

I t al id .g.,
[ ohi um 20 A EERIZR4ER F‘@ﬁkﬁ%}% z Ciniom s (€0

hexanet hy(l:ﬁ)ﬁrlbgﬂ-a-lﬁl-dénﬂhylﬂmﬁw hexamet hyl di si | yl arni de
(KHLVI DS) 1 oK | e (NaHMDS)) or a m xture
t her eof , 5@%’3@’5%3& assﬁgjﬁﬁ eﬁ% oXI1 de and sodi um
~ 2exanet hyI(HD§rm9ﬂ1©m AéA-methylarsinestysberzofirathe or gani ¢ sol vent
sui tabl e g 3#@“}"@@ %st?%%nz%ﬁﬁguﬂ?drbﬁﬁéﬁdéydr of uran, di et hyl
opr

et her,

252- (Di et Iﬁlﬁ)ﬁrilydmw @-mﬂiyiﬂtmhmlmyh)hmaﬂlmhydm@hloade,ll) used as a

starling . may be prepared in accordance

w th any o[@bof ?the co vgrr??[?%ﬁ%'j proce es such 8 WO

2009/ 1512@9@%@@@{@@3115&1@310@@1)Mmﬁmesm bed in Ashanti, M |

grem Soc- DIERe ol SO ARV RISt 21 (e

415( 1981) (23)t6-ethoxsy- %{@methoxy%dlmaﬂqﬂmﬁnbﬂml)'ﬁenzﬁﬁmm on Schene 2 0
(24) 2-(4-aminostyryl)benzofuran trifluoroacetate;

(25) 2-(4-methylaminostyryl)benzofuran trifluoroacetate;
(26) 2-(4-diethylaminostyryl)benzofuran;
35 (27) 2-(4-methoxystyryl)benzofiran;




5 wherein, R and R2 have the sane neani ngs as defined above.

Speci fi caWiD\200¥131F8act i on Schene 2, PCT/KR2009/003165
2- (dlethoxyphosphorylnethyl)benzofuran is prepared by conducting a
sequence of reactions; an intranp] ecular Al dol/Perkin type
condensatl%)3{3%@1@3ﬂ19§$§%ﬂﬂ@ﬁmahyde of formula (1V) with ethyl

br onbacet thoP(ﬁ g,gﬁﬂﬁ@,r%b Az{fasR; @ reduction reaction using
lithium aﬁe n| um 2-84- rgm nat 1 on reaction using phosphorous
tribrom de(30&ﬁt¢hl§?m- 4oegiylaminpstyiyDbenrplimms s phi t e.
Exanpl es of; %PR]E Rﬁ‘éﬁj of formula (I1V) include
conpounds {)flﬁ? rdeé@_ IE g 3?%8 In addition, the
c8npound pEaparchloradddr im subsequent | y
subj ect ed .trichloride, boron
trifluori dg;; gor on g)%;gi omthaei Swg?%% 2009/ 151299PCT/ | CR2009/ 003165
i odoti i nmet ichiore?-(hi-direthoryy bgnzaftwabr oni de di ssol ved in an
organi ¢ sojs %(S, ) gﬂaﬁégggg;i@ﬁ%ﬁz .tenperature ranging from
-78 Ctor{)\sagmnpe ?@Fetp 0> obtain the inventive
corrp;)und (@ﬁ)5(nlﬂanxy(2k6)methoxx—4@)1¢thﬂammmljbmm@aam,l on Sghferre g
action _2/\@3_ " ]F‘%Z sane neani ng as define
ove geryﬁven%h\g %n@eggy onn ) or a pharnmaceutically
accept abI e(3§)15-ﬁn€tthiwéb(3 dumﬂiqﬁwsivwﬂibmgzoﬁnm bits the formation of
bet a- anyl Oig !]]Péﬂ? f?:emﬁﬂ gﬁgg of brai n bl ood bat her
penetratm(%ﬁé% @(?]%ﬁh ﬁ@ﬂfg@ ive I nhi |t|ngthe bet a- anyl oi d
fibril acc 5—@uﬁﬂ@ﬁ-2r(ﬁ—m¢tbylbmm0ﬁtyrﬁﬁnazofmhnmﬂwmm conpound or a
phani aceut i4g EtVIaﬁﬁ e usefill for preventing
or treati QEQZSEM ﬂgﬁe trv ?DTI!"clUn | ségzg)e Therefore, the
pPesent i }{Mﬁ(\é‘fm@homtymd)’mmﬁmnpal conposi tion conprising
the 15 co harmaceutical ly acceptabl e
g@.?,)@ %éﬂirylfazg?i 37! eﬁno)(%sé}?}gﬁ%} ) un—n

salt ther as a I Ahi biting the formation of

bet a- any| oidd) $i{b{2-flaorocthoxy) 2e(§eneﬂ1y1amemstmd)banmﬁnpmovu des a

phar maceut i > TR0 C d) or
a phar rrace(:??ggmg%ep ﬂé@%@é@%@ etf4_ S oan ac%ﬁe)%l ngredi’ent
for preven@ﬁh&lﬁoﬁ-@e@ﬂhmlgrmn%gﬂb@naoﬁm bral n di sease. 20As used
rein ﬁﬁﬁﬁ‘? sease" refers to a disease
cgused by @anccun{ﬁjatl no dsﬁlzﬂe% fibrils in the brain and
exenpl ary @8y&dade-3 (ﬁ(ﬂnﬂﬂtexﬁéﬂmfhylwmtynd)b@m@uran,denentl a of .
Al zhei nmer s¢4 g g;q,s@‘#ﬂ@g ar ki nson' s di sease, and
Hunt i ngt on( by%?%gfg_ﬁ% &Egﬁwﬁteutl cal conposition conprises
T[Ee co][rpouﬁiﬂ) pfodoed- (ﬁ,ﬂ—dlmﬁlﬂaomwl)bﬁnmﬁmn'aceutl ca:c ly gfcegt gb![ e an/l L
ereo 1%, ef erably o 5% by
wei ght bg@a r@fi o&%gf?-&nﬁ&h gﬂ@bgﬂig%eutl cal conposition.
Zhe i nventﬁﬂﬁﬁﬁblmﬁ%ﬁ{%dwmigembhemﬁnm optionally sterilized
and may f 3 ch - ves,
stabili zer(sgae’tgt ?%’Ef%émem/ S ﬁ%lglr ]bfﬁirl%géﬁ(@abbr osnotic
regul ati on(54bﬁsﬁ=fcbtn¢thaxb62164- mﬁym%mzoﬁuaﬂ,y active conpounds. The
i nventive e formulated in
accor dance@%?ﬁ% %%é%%%@%b&%%@éﬁgas m xi ng, granul ation
or coat;ng(SﬁhS-ﬂméoxxaﬂffﬁdmthsdzmjnoimﬂ)bemﬁatm,on o(rj for Far;anteral o
mnlsraw Q al adm nistration include
gbl et [ Qn%@?iﬁ'ﬁﬂd% I%ﬁ? qfoe&@% ution, enul sion,
SIT}JSI flteE (ﬁyﬁmmmmy&-@#mdhblejzst}?fﬂéimzﬁumnpl at i onts Imaty cogpr ise
iluent (e 0s mannitol, sorbito
cel | ul ose, (58 9—@%1%05&3&5@{?%@?@@&%@@ > talc, stearic acid and
its magnes(&hﬁmeﬂmﬁy@-@meﬁbky—mﬁmhmwﬁmﬁml) as well as the
above acti tab (i se a binder (e.g.,
magnesi um 65‘%@?‘3 @)b%%ﬁ‘ﬁ'ﬁﬁ‘é‘?m’%ga. atin, tragacanth,
35 (62) 6-methyl-2- (4—methy1ammostyryl)benzoﬁn*an trifluoroacetate;
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15 The follow ng Preparati on Exanpl es and Exanpl es are intended
to furt hewOoi2009us1298t e t he present invention w thout | i mPCITAR20092003165
scope. Prepar at i on Exanple 1 :

5- Met hoxy- 2- (di et hoxy hosphor yhnet h I)benzofuran 20 ( Compound of
formul a 2)(68} &pethyl-2t t&! E suran earboxylate To 7.61 g

(0.05 nol) Fgﬁ;] &mfn ehyde (Conpound of formla
4b) 25 di @ve % %Wrm a nol ecul ar sieve and 15.2 ¢
(0 11 nol )(Gé}ﬁm&@r(ﬁﬂr@mﬁmwngMd to obtain a mxture.

m xtur o vy SPRE o Gl gholS it ' R ol R R e ©

p6t assi um (63 bbydrory-2e(4-andatstyryfvenzaforaand the resul ting mxture was
refluxed f . the reaction, the

nol ecul ar evey&f;lpﬁgy?ﬁhtn%ﬂ?ﬁ%ﬂ Ll nﬁﬁgrpem o]] e were isol at ed by .
filtering (69)16 hyﬁOBﬁZ{éﬂddlmemﬁﬁWBUenmﬁmret hyl acetate. The wash
sol ution esul ting solution was
distill edﬁ@£§%é$%ﬁég¢preggwe&?] With a mxture of water
and et hyl @Etei-6.2- M@yhctq&mﬂmpﬁWé*ylm&wbe%MOsmﬂ)benzcﬁmm

R

chr omat og r(ﬁb}@(%hﬁmthyi’@ﬂdﬂj@py%—ahmtboﬂ@ 2}(4{dmneihyhnmc8 futame

title co 165

1E1 NMR m&’g@(%ﬁ%l&éﬁyﬁ&h@gﬁ%ﬁé&—%@%ﬂ%@&% q, 2H,
J=7.1 Hz),(73) 79 6(2,2-ditrehyltatrabgdropyragid-yimethoky)-2- I#nﬁtl@ianﬁnosuyl)benzoﬁnan
5- Met Q]%y 2- hydr oxynet hyl benzof uran 5 Li t hi um al um ni um hydri de
(0.857g, 22.5 mml) was dissolved in dinmethylformam de at 0 t and
6561 g (0.(06) 6v(),3-duhetbylteirhyBronytanedylndethany) @F @ rdimetbylamnostreenzofiran.
obtained in Step 1 in the formof a tetrahydrofuran sol ution was
added thereto, followed by stirring at 0t for 10 mn After the
conpl et i orﬂhﬁcanh;mundaﬁtfommla €}10ﬁﬁlat1wcaanatvmhoswlanalse beascdiidthd fom phie

U1 B oSl B B SR AR 5 i

pr essa¢id, hydmlmmmctd; etﬂﬁnﬂcxaeld; phosphartosacid; sitde acidesetiexdcida gtyedhwmd; lactic

2By P BosE bofCRRRL acld Sufh L, AUBE 210 R B Ol bl il

resi daeds tatsrioktid] nistc weid, mstorblic acidppalotic ramdp htaﬂnmaad; hpdrgxymaleic acid,

(n-he et =3/ 1): 4t Qy ou
(vi of Bagisyyedth B5BoRBzoid", feige htRRiRichic st B i, RS it
. 1=8. mcfapesulfonie acid, beniines@foBi: aciit and tbhendsulforic agid9 Hz), 6.53 (s,
111) 4. 69 (s 211), 3.81 (s, 311), 2 89 (s, 1H). Step 3 :

5- Met hoxy- 2- (di et hoxyphosphoryl net hyl ) benzof uran 20 Phosphor ous
£B6br om de In&caardance vidGanotiey aspast afdittepresant divientiduy therr ispravided agprehration

follo

5- et ﬁmﬁ ﬁ{ecfrOHQr&gm?hf&gngphraﬁ ggrtn I neg:0 gFgé}g’BQE’?’IEO rea%u%r%,
a di nge. hwabmmrﬂ—@ﬁethmhosphomethﬁhlmmmmneobfoﬂmlal (ewith ansaldehyda pf
at 0 : -2 { reaction, 25 sodium

car boFrfl%lt] @mt%%%éﬁfs %ﬁa@?%?%gép adﬁba%ie reaction m xture to
neutral i zeghto pH 7 8. The resulting precipitate was isol ated by
filtering a &-sG i d was washed with ethyl acetate. The wash

sol ution and i R weresconbi ned. The resulting sol ution was
extracted W3h @ BAd ethyl acetate. The organic

| ayer was separated, dried o anhydrous sodiumsul fate, filtered,
and distilled under a reduced phkgssure to obtain 30

5- met hoxy- 2- br onorret hyl benzof uran congBund. Tri et hyl phospite was
added thereto, followed by heating wwth reflux for 3brs. After the
conpletion of the reaction, toluene was added to the reaction m xture




13 resulting solution was neutralind with potassium bicarbonate at 0
t, extradcveaoewrsmoet hyl acetate, dried over anhydrous s®driR28e0/G0aL6E,
and distilled under a reduced pressure to renove sol vent The residue
t hus obtained was recrystalized with nethanol to obtain 69.8 g of the
title corrpﬁdnd ield: 509%9. 5 Mp: 177.0-178.0 t (KBr): 3436, 1602,

1520, 1358, M BT cm 1 1H NVR (DVBO- d6, 400 Mz)
69.10 (s, 111} A3 ¥T\211, J=7.8 Hz), 7.27 (d, 1H, J=8.5 Hz), 7.09
(d, 1H J=8 ~@. 90 Emucxm%ﬁggge 1Hz), 6.84 (s, 111), 6.67 (m

411), 2.92 (s, BFD 1013C NWR 100 MHz) 5 156.6, 153.8,
150. 8, 148.7, 130.5, 130. 3, 128 4, 127 4, 113.1, 112.6, 1123, 111.1,
105.5, 103.9, 40 MS raiz 279 (Nﬂ). Exanples 3 to 70 15The

pr ocedur esC$iC-E ps-XB and/ or 2 were repeated by enpl oyi ng
respective corre idi ng starting conmpounds to obtain the respective
title conpounds of Bxanples 3 to 70 having the follow ng anal yti cal
data Exanple 3: 2-(4-di mefliyl am nostyryl)benzofuran (Conpound 1)
20111 NWR (CDC13,400 MHz) 8 7.49-7.43 (n1 411), 7.28-7.16 (m 311);,
6.82(d, 1H, J=16.1 Hz), 6.73 (d, 2H, J=8.8 Hz), 6.57 (s, 111), 3.01

s, 6 154.7, 150. 7,
130.7, 12 112.1,” 110.7,
(5o, 51 1 pherein R % R B Rk 00 ok
193. 2, 40.4. 25Exanple 4:

5- et hyl i i (AR fur Mo .
Ten 0. 1o HEpPHR %ﬁeﬂb\&}f@%%oéjwfbf ?“‘f@@%%g%ﬁgﬁac@%?’heml'
111NVEt ( Bpatthon Seemdk) 37.43 (d, 211, J=8.8 Hz), 7.32 (d, 111,
1=8.3 Hz), 728 (s H), 7.23 (d 1H, J=16.1 Hz), 7.04 (d, 1H, J=8.3

Hz), 6.79 B J 16. 1 FE % (HgHmpg 1, R Hz), 306.50 (s,
111), 3.00.4 P%g Tar 13, 100
MHz) 8 156. 2, 153 1 K 4, 132. % 130. 4 1286, 127.9,\4P5 1. 124 9,

120.3, 112.3, X#2.2, 110.1, 103(“13 40.4, 21.3. MBS mM® 277R‘(M)
35Exanpl e 5: 5-fluoro-2-(4-dinethyl am nostyryl)benzofuran (Conpounds)

14 NIVIR (CDC13 400 MHz) 67.43 (d, 2H, J=8.8 Hz), 7.35
(dd, 1H, J= Rg E% 26 (d, 111, J=16.1 Hz), 7.14 (dd, 111,
J&2.6, 8. G&HEWL R aud Ribaveiheosage rocapings ps defined abave. 111, ) =6. 78

Hz), 6.72 (d, 2H, J=8.8 Hz), 6.52 (s, 1H), 3.01 (s, 614 13C NMR
(CDC13, 100 M+iz) 8 160.4, 158.1, 157.9, 150.9, 150.6, 131.4, 130.4,
130. 3, 513gecificallygs the ¢drapoundl bf 7 formles, (D1 1ay , bel jre@red Ay, Gllowdiy 7he

5- ohi 54 Gorpth o RTDE: D o formaly 1D oplyi s ogoed ldcyde of

111 NMRemy 3n 210 Orgiehic)soly et fiiepresthe atethase ki) teniperiBing tingizig frabz0. @ 1o

15} fognghiigabic s ditmip Reyeich ey 1y ') ™ 0 7510 oo, o s

Hn 650H@hﬁmwm&ﬂmmb¢w&hmﬁmmmmmmandhﬂﬂﬂdMW¢EMﬂ5Nﬂ£¢&I

117. 91%[{% %“39“?'%?]%‘5& ’?%‘%pgém?@ﬂiﬁg&éé%“fﬂx 8‘1]1"2”1'7&1%%1 Hlokide: @, Yot

5- br omethpxige, ﬁﬁnuuhﬁMamkmss&ynymmpmmamﬁqrsxmxﬁn&mmumb Potagséimi t-nikeRide,

(i, iyt Bdputphadt, iuchhspofepftiaeh f gt el o, €5

aH) , élsopropglamﬁia) (LiN(-Pr),), lithiaBC hm:ne:tﬁmisﬂylaﬂrﬁdb MEEHNDSS 7. potassium

153. 126. 6 7, 112 3
119, éh x%%%h%ldmb%%gﬁd% @3%8)1 8t exameﬂnyﬁsﬁyféml&e EN&%II\/&}S?) Of a TXiure
thereof, among which potassium t-butoxide and sodivm hexamethyldisilylamide are preferred.
The organic solvent suitable for use therein is ether such as tetrahydrofuran, diethyl ether,
and diisopropyl ether.

25 2-(Diethoxyphosphorylmethyl)benzofuran of formmla () used as a starting material in the
above reaction may be prepared in accordance with anyone of the conventional procedures such
8




20 Exanpl e 8: 5-io0do-2-(4-dinmethylam nostyryl)benzokran (Conpound 8)
1H NVR ( CBCR80MIBM29MHz) 67.81 (d, 111, J=1.6 Hz), 7.49 (@CT/KRIP09063163,
8.5Hz), 7.43 (d, 211, J=8.8 Hz), 7.26 (d, 1H 1=16.1 Hz), 7.21 (d,

1111 6 Hz 6.77 (d, 111, J=16.2 Hz 6.72 (d, 2H, _88HZ 6.48
4.‘31}1 ﬂ%y)_t_i bgé Asharm M. J. Chem. S?)C. Perkin T( ans., 2, 1§@'z ) Mhcheglis, A.

%ggzszkbz %%35,1%5;048ﬂ§@ a@x?o%@gatégzgﬁ%} 31283 JChe?;ﬁﬁe%; 8}?4715?1981)

6- met h@@l@mmdﬂﬂﬁﬁmaﬁﬁhﬁmhgtyryl)benzofuran (Corrpound 9) Mp:

194. 5- 195. SiiMIG 23437, 1602, 1489, 1356, 1146, 1107, 820 cn
30NNR ( 7.43 (d, 211, J=8.8 Hz), 7.33 (d, 111, J=9.0

7.23 (d, 1H, J=16.1gHz), 6.97 (d, 1H, T=2.5 Hz), 6.84 (dd, 1H,

.6, 8.8 +t . 879 & bg\J—§6 FE),OG 72, (4, 259 J=8.8 Hz), 6.52
(s 111), (s, LéfﬁEéLga Cgf@g;gcg013 100
MHz) 5 157R .9, fﬁ@&ﬂMFl49R u 3076F 12%2 112. 3,

112. 1, 1110 034 103.1, 55.9, ' 40. 4. 3 mz 293 (M+). Exanple
10: 6- hydroxy 2 (4-di met hyl am nostyryl) benzof uran (Conpound 10)

111 NMWR (DVBQ, d6, 4qg ) 69. 5 JY11)1 7.41 (d, 211, J=8.3 Hz),
7.30 (d, 1 rﬁéiiz%a§ :E;;g?*xs 88 (m 21]), 6. 67
(m 411), 2.9% (s, 8 13€ NVRRNADVEO- it Mipjocaisi56. 1, 155. 8,
154.7, 150.6, 128.9, 128.1, 124.7, 121.5, 1214, 112.7, 112.5, 112.1,
194.0, 97. 8 40.0. Exanple 11:

6- met hyl - 2- (4-di net hyI am nostyryl )benzofuran (Conpound 11) 111 NMR
(CDC13, 40uhegia,)R: 2nd R’ bave msmneMEgmﬂpﬁﬂedﬁo(/d 1H, J=7.8 Hz),
7.24 (m 10211), 7.03 (d, 1H, J=7.8 Hz) 6.81 (od, 1H J=16.1 Hz),
6.75 (d, 2H, J=7.7 Hz), 6.53 (s, 111) 3.01 (s, 61D, 2.48 (s, 3H).

13C NVR ( Gpetificallyoin Reacjios Stsns?2, 2-GhctaoxypaospRoryhBahgl)benzsion is pepsied

15 LN ing 2 et o tpacts wy Elanbloct U st bl ik, Eondmation, of

10) 2-hydroxybenzaldeliyde (cftionsyla 4D0) wit etlg bremngacsiete( im the pigsence. ofa babe; a

iﬂ gt o i i gy Sl s e plohfol

6- 11) fribramgidsy sudR réaction with tdehyiphgspBitel 61. 9, 159.5, 157.0 (d, 20),
154.7, 154.6, 150.5, 130.6, 20127.9, 125.7, 124.7, 120.5, 1204,
112.3, 111.8, 110.9, 110.7, 102.7, 98.8, 98.5, 40.4. Exanple 13:

6 chl or o- ZE?{amiﬁHsrm%ﬂlymfﬁm@balﬂclwdpb@mﬁnd@ﬁmeﬂm@ﬁdndade compoutNB/IQf
1 43 311 7.39 (d, 1H, J=8.3 Hz), 7.24 (d, 1H,
?”E§¥@@§b%%6?ﬁd 1&21 J= 1)8 83 Fé) 6.77 (d, 111) J=16.1(FE),

632 (d 2H, J=8.9cHrdo ch;s 53 01 (s 11 13C
NMR ( CDCL3, E@E;gru) 6 o °§§ 82, 128.0,
124.5, 123.4 oH111 5, ,3,42 1 on 40. 3. le it

6- br ono- 2- (4-di et hyl anumostyrydoemczofuran (g;prrpound 14) 3011-1 NWR

(CDC13, 400 MHz) 8 7.59 (s, 11D, 7 42 (d, 2H, J 8 7 FE) 7 34-7.22 (m

311), 6.76,(d 1516. 1 70 (d,. 2H, J=8, : 11]),
3.00 (s, 61 o Erl\gg@ NI\/R[ 10 '308 15 Q*E55 0,
150. 6, 131. 4, onl26. 1, 61-:5*(: on 11 .1, 112. 3,
111.5, 102.7,440. 3 35 kxanple 15: g

6- 1 odo- 2- (4-di net hyl am nostyryl )benzofuran (&mound 15f 16

111 NWR (CDC 0 MHz) .8 ahcB80 (s &b , 48 6ael, 1H, J:C(].KJS, 8.1
. Hz), 7.43 (d 13, J=8. ), 7.2 m 211) @ 77 (it@: J=16.1
Hz), 6.72 (4,2 oH J=§ 94 6CB51(SeH 118y, o (s, “OH

4k ] 4m 4n 40

In addition, the compound prepared according to Reaction Scheme 1 is subsequently
subjected to de-methylation using boron trichloride, boron trifluoride, boron tribromide, or

9



13C NMR (CDC13, 100 MHz) 8 156.6, 155.2, 150.6, 131.7, 131.5, 129.2,
128.1, 12%030091131299, 119.9, 112.3, 111.4, 102.7, 86.9, 2OTKRECNUH1E
16: 5-net hoxy-2-(4-am nostyryl)benzof uran ‘(Conpound 16)

11.1 NWR (CDC13, 400 M1z) 87.38 (d, 111, J=8.9 Hz), 7.29 (d, 2H J=8.5
Hz), Todotrmefiylsiang, pefesly dora ribronsde idissolved g0 amiorganie solvens such @s

“é? ofipfinddiettabl b« e itz B0, 35 Fl) ﬁ@ﬁfé%r’%%mi%?? 0347y 1

146. 7obtaipaheinvarpige gompamd 3), {17, (28), 911@9)ZaSSIEGVDOHR£a<ZIOB Schame3; 103. 8,
103. 1, 55.49saction S le 17:
5- et hoxy- = nostyryl ) benzof uran (Corrpound 17) 15Mp:

174.0-175.0 t | CBr): 3409, 1602, 4519, 1201, 1183, 819 cm 1
NVR ( CDCL3 Hg ¢ d, 211—3=8.-6 HZ[)O—'.-?\. 4 113, J=8.9
Hz), 7.2 (d, 1T¥° 16 ~RS. 97 PaCR111, J=2B k) “6{83r¢RU, 1H
J5=2.6, 8.8 Hz), 617 (d, 1IT, )--16.1 Hz), 6.61 (d, 2H, J=8B% Hz),

6.51 (s, H), 3.85 (s, 311) 2.88 (s, 311), 1.55 (s, 311). 2013C NWMR
(CDC13, 100 MHz) 8 156.8, 155.8, 149.7, 1493, 130.5, 130.0, 128.0,
125. 8, 112wherein, R has thesamemeanisg s dafiedeboss. 9, 30.5. MBS ro/z 279
(1Vil). Exanple 18: 5-hydroxy-2-(4-am nostyryl)benzofuran

hydrochl ori de (Conpound 18) 25111 NMR (MeOD-d4, 400 MHz) 87.74 (d,
2H J =8. 5 Thie) invéhti®e cothpoadd of foidmba HE)) or izﬁlal(macauhcﬁllﬁ)apceptabm galt, thistebf

775" Gptebay b b ool g vierdho st il by o A el oyl oo

149 6b&rﬂ18t'7p®,eﬁ‘m @:ﬂlty,zthereby mﬁlyﬁhﬁﬁlbﬁmg]fﬁGbﬁa aﬁ]}/ﬁ)l@ ;ﬁbmna:cﬁmulamml&n
106. 0 1.
5y ol i | T MRt ompound or o phomaceutipally acceptable salt theregtare i

19) forprevenhngortreammﬂegamﬂ@bmm 87. 77 (d, 2H, J=8.6 Hz)

6 01 (cf , Mo Be e gyt o bidabuih b ?*%@%’nﬁiﬁﬂfﬁ?e
B509 cgznp@.lﬂ)i of $anate Ovrr thevplodDackticAlyachaptablBsaltsbertol B@2activd gssdient
iggz?)foféélﬁméégﬁméé&ﬁoﬁ %%ﬂyléld oi212 1(412351’1 ﬁostl)ll?yles) béﬁgo?ur an
( Conpound 'HI&) present mventlon also mavidesvR o tiegl O covbpositn. 8ampiising the

3ob: plongpallof gy ey @@%@1@%@%@%&% aghtp pffhichly

( s | 1preyenting @B iréating 3 Usenedtivebiahr discase 1 3) . 13C NMVR

162 5, 1000 ed pebic P " e el bpid Reme” s b o YRGB cuih e

6- rrethmumuhhonoﬁbcthynqlmdmﬁb tilg i Hnemzanﬁmam laGodipzase ey Senlle dementia

702 (b depetiy e Shey %a!%ﬂ?ﬂ%ﬁarw ﬂ@s@ﬂﬁ@iﬁ%@%@@mﬁé o
J=16. dis¢as¥, 6.61 (d, 211, 1=8.6 Hz), 6.46 (s, 1H), 3.87 (s, 311),
2.88 0
157. 9(515?%) Pharmageutipal, comppsifion "HP}"}%g @%{RW é’% %@%@ or a
432. 4phanna®:uu¢aﬂly mpepmb@saltghereof 1850 2m@ot 6t 0. Etmlﬁ%@ymlght, prefe:reably2 g Sto
5 Co
T G RO el TR o B PSB850 5T 200,
em | 201H deﬁnve(rﬁm Ba;mmuﬂeal) CBTBHION. rgsy bagp%asmg stéxfﬁﬁedéaﬂgﬁl;mgmgfmther
113), . 7. 03 E=1. 2 =2, 93-6,
o) aefmiidbelgnyanta fockbs hesertaes, Sapiieck 3oy kBIE S gl eratlli Brcidony Hy for
13C NdRooticCoehbation 0 Gulfetz ) arfl bifer 2therapSiicAlly abfite 29mpbdRds33, Thet Andehtive
359 71?1321%:1%9@%%&1 composition may be formulated in accordance with the conventional methods
such as mixing, granulation or coating in the form for oral administration or for parenteral
adminisiration
Exemplary formulations for oral administration include tablet, pilula, hard or soft-capsule,
10




129.83, 129.65, 120.21, 118.01, 117.44, 114.47, 113.81, 104. 46,

103. 27, 1W8.200/1555990, 55.39, 254320. M5 in& 323 (M. BEramXRrR2008003165
6- met hoxy- 243- et hoxy- 4- di net hyl am nostyryl ) benzof uran ( Conpound 23).
1H NWVR (CDC13, 400 MHz) 67.38 (d, 1=8.46117, 113), 7.19 (d, 1=16.09
Hz), solgiony enisis), ensbifies 7sysugand gramily., Tessforelationy mag. @eyyise diluent

“3) 5%3%5‘?_@36 y Sk bl Soibhel el elydhy Wiicaplr, gitd

120 7st¢am;2101<im1d its Y83 gEsun I calsmbalt, 26d polyehyacsly@i) @svellgs trmbossactve
55. 38, Exanpl e 24: 2-(4-am nostyryl)benzofitran
trlflu roacefate (Conpound 24) 35111 NVR (400 MHz, MeOD) 87.70 (d,

2 3 1 J=84 T heybletinmrcomprise a bindar(e.g7 6nagnpsinm ah@niiim siicate) archpests,aelatin,

J 16 é'aog%ggj%hﬁg t&ﬁiﬁf]ﬁﬂ%&%&&bq%ﬁ%@ﬁceﬁuﬁge Eéﬁrm}lp%ﬁoﬁ&ne)]aﬁa optionally
2- ( 4- amtisiphegrant os ity effeivessantohixtee (¢.g.) sthuohy agas thad algido apid wn dis 26dius salf),
1” ), SRl ol SRED and R Bizagdly =00 TN 2R Y 26T T,

8. 02 Hz)Als@, exémplary foirtiplations fﬁ@&m}eralhdﬁﬁmmmn mc]llfdé ag ?olsdm)'c sofutiof(og a
%5'(4JE‘#§%§€°“1|¥§%11’“%€§%}7 dﬂﬁ?’é& o8 ur2a26((czrrpgﬁﬁzj Exa?mfoﬁH NVR (4(10 Mz,
CDC13) 8 TThe9 ifentigi, coinpoun® oz ), pharbtacutially naccdtiable Slt2 Therdaf1 thambe
111) , 2dnibfdh oplly or faiy i an Rubd lefecicht byl effecie doun iy Srom
éD(cismmmmsOmmmbhmﬁ@wmgbgﬁ“@%w j;mllﬁp‘e\] 8. 44

@@éﬁﬁlﬁx&?ﬂﬁ gﬁgle%}%% ﬂd@’&?@%ﬁ%@ 1H, ?]’:16: 15 |(425, 6. 63 (5,
151) 3. 33 (s, 311) Exanple 28: 2-(3,4-dinet horystyryl)benzof7uran
L7 P pllowing Prepargion %@@@#M%%é@%@ﬂ%ﬁ%%ﬁ? gl the
(t, 1pteschtBivedtiddnyithont imitihgde s¢ope. 211), 6.88 (4211, J=8.12 Hz, J=4.6
Hz), 6.64 (s, 111), 3.94 (d, 611, J=9.32 Hz) Exanple 29:

5-thl oro-2-(4-am nostyryl)benzof uran (Conpound 29)
111 NRRpataGorvHz Exmivipld 6Y. 63 ( &-MithokyR(ditthoxyphosphor$imétliyl)Henzefuddn

g, 1 8.35 Hz, 211), 7.25 (dd,J= 8.69 Hz, J=2.03
@%#hp%wqi fﬁgﬁ%ﬂa%%szz Hz, 111), 7.00(4 J= 16.27 Hz, 1H), 6.80
(s. 111), 6.75 (d, J=- 8.15 Hz, 211), 3.93 (s, 211) Exanple 30:

B R SR LRy R (Pmotne 20,

6.72 Hz, J= 1.79 30Hz, 111), 736 (m 311), 7.15 (d,J= 16.19 Hz, 111)

N o

35ehl dnssml@d(m ddnﬂhﬁﬁbrmmmdrg ayrol¢culeas sicué amchl . 2giifhdlinwl)B3fjpotassium carbonate

LN G CDDNE o SRS e, ARl it 168 616 o G hyord?

(d, JtheZniR¢iwad idhxeds aiﬁ]?lO((Ej for#0 1818 7 Then, 251 g (LBL n:ﬁ)l)4ﬂ potassidmprbonate
240 (b sd et o Al Bk SR 0 B) AER opon o
the reaction, the molecular sieve and the resulting precipitate were isolated by filtering and the
30  solid was washed with ethyl acetate. The wash solution and the filtrate were combined. The
resulting solution was distilled under a reduced pressure, extracted with a mixture of water and
ethyl acetate. The organic layer was separated, dried over anhydrous sodium sulfate, filtered,
and distilled under a reduced pressure. The residue thus obtained was purified by column
chromatography (n-hexane/ethyl acetate = 9/1) to obtain 8.48g of the title compound (yield: 77%).

35
11



111NMR (400 MHz, DMBO) 57.63 (dd,J= 1345 Hz, J= 1.79 Hz, 111), 7.52
(t, J=9 HEO2BWIBII997.13 (m 311) 6.82 (m 113), 6.58 (@CTIRAB/03165
Hz, 113), 6.45 (d, J= 8.16 FE 625 (d,J = 12.9 Hz, 111), 5.46

(q. J= 5 76 He 111) 378 311) 2.73 (0 1= 5 01 He, 311) EBxanpl e
33" 5-ehl oFbNMR &z S0, (21, @BBybdthie, 28)~7.1 H2),3.79 (s,
111 40 H\/g; 1GP§13) 87 48 (d J=2.34 Hz, 113), 7.46(4 J= 4.12

?%ﬁl % 7 @?j 8.64 Hz, 7.28 (d, J_ 15.86 Hz, 111), 7.20
(dd J= 8.65 Hz, 0 He, 111) A 92(4 J= 814 Hz, 211). 6.84 (d. J=

lGeﬁFﬁ%ﬁ@F@m@x’éﬁ%ﬂWﬁ?@ nzo u?;;\l% CoEerggﬁlng gj)

1:@1 Tﬁ)moo I\/Hz%i CDC13) 8 7. gé (d, éJ = 2. 81 Hzgjf 7.36 (d,J= 885:
Hz, i dﬁé]lg&]m%%%i% 5 5 e lfolzglﬁgm t
?Z 93 @s¢ a;L gﬁm% 3endsofdhﬁgem£9xiz gj%md i"}}’ d%gwﬁg

S%”B%%%%@%%ﬁ?@ﬁﬁﬁg iohgged by Sylim il © iﬁo e

6. 83 (Adigr the-completion®fithe redction, sauated satlivn) sulfateiwas added 16 ieaeqdingimixtare
(ﬁ% 2 :cllé@ é) E.Eﬁ‘ﬁ%é %lﬂ&:@ét&lﬁﬂﬁ% éwgaE reriioved by%l’%gné 9 THe ﬂlaatle—%vas islited dnd:P a

5- et Ieskegedpresuredo hon erealvepk, and thegesjdugl wasentradted with pasnpulstbyl 36gtate.
117y e pepie e st i g ifon & fﬁdgﬁ?ﬂya%%ﬂ% et 4 efigped
(d, messwz Emmdee ﬁBlS(owmer&asepmﬁeé bﬁzcomm;h@nmomhyﬂmexawml
(SSrret oxXy ?‘3 xys )ﬁ%edﬁt%g?ﬁ&%mﬁ%%gg”@ 3'7)

151 NNR(4OO VHz, CDC13) 5 7.46 (d, j=8.8 Hz, 211), 7.34 (d, J=8.8
e, 1), R RrP Py il il 150798 fd od oo, W g,

6.57 89 HA53B, BTS),%?(&Q@,S&IMI@EZSSIM}D Exanpl e 38:

5- met hoxy- 2- (3, 4- di net hoxyst yr yQbenzof uran ( Conpound 38)

111 NVR (400 MHz, CDC13) 5 7.34 (d, J=8.8 Hz, 111), 7.24 (d, J--16

Hz, 181ep 3 75-Methoxy-24diethoxyph@phoxylmsthy)bentofinanl), 6.88 (d, J=2.8

?é 111) 687 (In, 111), 6.85 (d, J=16 Hz, 111), 6.58 (s, 20 111),
95 (s, 3.91 (s, 311), 3.85 (s, 311). Exanple 39:

5- et hyl - zPh(oaphqm@st mbwmdn 842z .03 fiohuwas adxkdameilmﬂ}yifmmmlma@)at Ve,

72 f&iéwdfﬁo% B N b L e A I
7.09 dnethw-a-hydxgmmh bemzofizan ebtamd)n Sizp@a(l ﬂae fmgf Edimepiiytforsamide

10) 11 RGER TR, OO RRE ALY P R e | AIPRORIRNR JrifiRaieRe,

357 osoditnp, ogate(add elh)ilapetatemd ¥o mact(od miXyre fo-geuializézip, pH 768

(S 3% @Rﬁlﬁ(ﬁ &;1&1%%&%]&?50;@ ﬂlt%mg%ﬁl(il anm nos “%g%ni‘”’ﬁﬁr aXl feette

» ( Conpahﬂdvﬂﬂh)iomm @tbﬁerﬂhza,te @Bcelc;mﬁneﬂ, 4i[h(ed¢suhmg so u;llorn §ad extractedrwitip a
(%! e e 351 28 by e et o
sodum sulfate, filtered, and distilled under a reduced pressure  to  obtain
30  S5-methoxy-2-bromomethylbenzofiran compound.  Triethylphospite was added thereto,
followed by heating with reflux for 3trs. After the completion of the reaction, toluene was
added to the reaction mixture and distilled under a reduced pressure.  The residue thus obtained
was purified by colurn chromatography (n-hexane/ethyl acetate = 1/1—ethyl acetate) to obtain

5.07 g of the tifle compound (yield: 85%).

Jrurs
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6.67 (d, 1H, J=8.38 Hz), 6.49 (s, 111), 3.40 (d, 4H, J=6.93 Hz), 2.43
(s, 311)WOoRo®rs512998 (m 611) Exanpl e 42: PCT/KR2009/003165
5- net hyl - 2- (4- net hoxyst yr ybbenzof ur an (Corrpound 42)

11INWR (3Q0 MHz, CDC13) 3748 (d, 211, J=8.64 g 1=852
Hz) 7. 37. FENMR (CDE$:1400 ¥oiz) 311@%:%83}@9 9*5(@2@—2@@) 6.86 (dd,

' SR S G RSN B P L S0 o

43) J—213Hz),130(t,6HJ—711HzN|vR (300 MHz, CDC13) 5 7.4 (d, 111, J=7.85
Hz), 7.27-7.21 (n, 311), 7.17.08 OA 252H), 7.04 (d, 111, J=7.98 Hz),
6.90 (s, 111), 6.86 (d, 111, T=10.808 Hz), 6.60 (s, 1H), 3.95 (d,
631, Example H5-Methoxyo2(4-dibethylaminostyyhbenzofuran (Compound 2)

5- (2-(2-fl uoroet hoxy) et hoxy) - 2- (4- net hyl am nost yr ybbenzof ur an
(Conpound 44) 30111 NVR (400 MHz, CDCI3) 5 742 (d, 3=8.4 Hz,

7.37 (d, & 4Eqm,va]mn=t) amodtt (af 1Mi=gsodivisr, bt ethyldmylem;deTz(M}MDS)

T e X

J f37bs7ma¢hm(dianmphmph@rmmethygmzomm qbtzineain( Peep@ation Eﬁarﬂple (tin the
{00 Ff oty togithad Sotuide e, G, SRS, ibdog o 30 min._0.46 Bt 05 o
7.31 ()ﬂé]—dnﬂst]@zl&ﬂmldeh;@e Jin theZorm of a Setrdbydeatirabidplution S addedXherkin, follorded
3-g. g PYting tvofm mBabioys b Vg, A cOmpRd8 ol thy rebbibdn, kol fasaqed

J=4. 8tcEhiz yesdiihg nibxiB® at 0 'CJ =Fheresiztinghiztyre Svas distitied ity 2 redin6:2 pressu2land

146, ot TR as il WA Mo gl ah S0P Rl B comile B s

1B. 84Sepﬁ®iﬁ3dneﬂ)0‘®8 anlﬁ@r@ﬁ sofianp@lifaesiired andbdistilledamdeea weluced pressure to
i By SRR RO Rl RS B R ERRDE (bt b e
7.37 ¢appamadgyisle: HB0%A11), 721 (d, J= 10.61 Hz, 211), 7.07 (s, 111),

6.76 (d J= 16. 10 Ft 111) 6.60 (d, J= 8.47 Hz, 2H), 6.49 (s, 111)
3.95 (s, % 2.95 (s, Exanpl e 47:

5-i odo- 2- (HMQ@DG@%&WZWYE&(@@H;%&SQ-I?L);ﬁp'ii(lddllri?.)%%’ﬂit) V\I&/R(Cl,élBD

A 2R E Mg LI 318 S il il A e D QLR T 0

Hz, 12H)./=8%Hz2), 64286, 461385 @13H), 3616660y, 11D, 3.40 (g, J= 7.07 Hz,

411) 120 (g 7

o) ol U NVR(CBCE APV G 1989, 1504, 1497, 1303, 13001979, 1248,
201111KVR 112001 1@, 10BHEI03. 18 359240 4n 211) 721 (m 2H), 7.01 (g, J=
13.80 Hz, 111), 6.90 (s, 1H), 6.57 (d, J= 12.87 Hz, 1H), 6.45 (g, .7=
4.32 Hz, 111), 6.25 (4 J= 12.78 Hz, 111), 5.41 (t, J= 3.88 Hz, 111),

3585 Esamplé)z 5—H§'d(exy—2{4 )i;méth?hnﬂnostﬁ?gd)beﬂcd’uxﬂm(@tﬁnpound 3)

5-1i 0do- 2- (4- met hoxystyryl ) benzofuran (Conpound 49) 251H NMR (400
MHz., DMBO) 37.59 (d, .1=7.55 Hz 1H), 7.53 (d, J= 7.96 Hz, 111), 7.30
(s 111), I0dbequivalent asoput ¢zl Mporod tdtroxpitle didhiomtn®thalie solfiticn) was added to

(0 o167kl S0 2o Sabnd b dRebionBosy ety Hoomboddt of

( Conptormuilas?) obsxiet-ih MyRplOD inviliz forMe) dishlordngetliahe sdkatibn 7t 18, CZﬁaﬂ))ch

ip>° b stirgng & ?ngmpq%t%%f%hﬁu A eompin pfo o, fofiip chepbard il

6. 86d adﬂedl:ﬁzlei:&o 880 i’GZté) nbﬂa&?]hzle% PH &, Iﬁbl%sultﬁlg;@luﬁenmaﬂéﬂuﬂedlmﬁmm
5 6 | 0X I net hy nost ) enzof ur ou 1
Ve dppammeiangy 2o ofanit i W3Sl did SV Bydone sb
_ 3 1 1) SLﬂfaie’; filtsred,2d distilled uuder a reduced pressure to remove the solvent.  Ethyl acetate was
added to the residue thus obtained, followed by adding 2N HCI thereto at 0 C. The resuliing
35  precipitate was isolated by filtering, washed with ethyl acetate and dissolved in water. The
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WO 2009/ 151299PCT/ KR2009/ 003165 111), 7.03 (s, 111), 6.93 (s, 111),
643 (s, MORMBSED9(s, 311), 3.82 (s, 3H), 3.80 (s, 311pCEKRIPIISES
5, 6- di met hoxy- 2- (4-cli et hyl am nostyryfibenzofiran (Corrpound 51) 111
NVR (400 MHz, DMBO) 5 736 (d, J= 18.12 Hz, 211), 21 (d, J= 9.8 Hz,
314) , repulting Blehomwas)neut (véith potasyinmdigabanate at § 1()'2, extraated @ssth etlyliceiate,

R i A G A R

53) 10hke Wuelllﬂﬂ ob‘famedm®crﬁszalmﬂd tath mdklanol ®. (ﬁ&m@ 8 pofahetitla-tompound
114) ﬂg_psdlﬁjl 211), 6.65 (s, 111), 6.42 (d, J= 8.2 Hz, 1H), 5.35 (q,
J 4 9 Y1), 3.79 (s, 314), 3.77 (s, 314), 3.74 (s, 314), 2.72
(8, T= 4.88 Hz 311) Exanpl e 54:

5, 6-di et %ﬁ%@ orystyryfl benzof uran (Conpound 54) 151H NWR
(400 MHz, d, T= 8.62 Hz, 211), 7.20 (s, 111), 7.06 (s,
111), 7. 09R(EBre 3436, 16081520, 1358,81198,8iiﬂc112113) 6.73 (s, 111), 3.96

55 o et RESMIR (SO FAATPABIA B0, 10 65, 1D, 343 (eh L TS E T 220 1E 8.5
1H NVHZ), 709 (HH, JeDe1 Bz), 6006, [H, J164)7), 6.836s,(1H), G6A{m, 410092 €, 3H1.1) ,
@186 ( m 935(%@1\@1@4@&; ﬁ@@gﬁ& 985651533 Ho. 8314%57 80.53150)3, 138431973,

5- hydlh?xi/ -122641 .3 t1hY.0 G50 2038k nzof ur an (Conpound 56) 111 NMR
(400 MHz, W@ 789 (d, J=84 Hz, 213), 728 (d, .T=8.8 Hz, 114),
721 (d, “AH), 6.90 (d, J=2.4 Hz, 113), 6.74 (cl, J=16 Hz,
111) 6.72 (dd, J= 2 4, 8 Hz, 111), 6.66 (d, 25J=8.8 Hz, 213), 6.46

(s, 1E%E E‘ié?té?ﬂ , 3.39 (g, J=7.2 Hz, 411), 1.19 (t, J=6.8 Hz,

611) 6- met hoxy- 2- (4-di et hyl am nost yryfi benzof ur an
{Eonpound HBie7 pratadires\NdR Ext0fipledi, 2601 D) vEerd . 18Bcafet, by=8mP

7 35 4

e 1y e %%é%mga bt s reshiche e e bbbt o%lf%any r%%ié%m
30( d, hawifis the Rallovitd gnabtidd data, 111), 3.86 (s, 313), 3.39 (g, J=6.8 Hz,
411), 1.19 (t, J=7.2 Hz, 6H). Exanple 58:
6- met hoxy- 2- (4 met hoxystyryfl benzof uran (Conpound 58)

111 NERaGpIB: - difipdid mostiyhbenzofeta (Campaddd 1) 7. 37 (d, J=8.4 Hz,

2 oy el 0 8o Sl
6. 55 Hz),6173491,21—3.]888([—ﬁz;) @37 &) 1HB3®M ({ 6H).311). 23 Exanple 59:

MR (400 B MRS ABOSERS 1520053, 1) BRERBE, 9, 1Al 13,
111), 1272204 1213 1112.7, 110.7, 3. 2.404. 6.86 (m 211) 6. 84 (d, J=16 Hz,
111), 6.56 (s, 111), 3.95 (s, 311), 3.91 (s, 311), 53.87 (s, 311).
Exanpl e 60: 6-nmet hoxy- 2- ( 3- met hoxy- 4- nmet hyl am nost yryl ) benzof uran

2 ConpExaaiphkd: Sthéthyl/R ({-ditettyamitoiidyl)enZofabar{ (Conlpéudd 4z, 111),

7.19 (d, 7.05 (m 411), 6.92 (d, J=16 Hz, 111),
6.85 (dd, &‘3[&61@20 ]agbgi’ﬁﬁz 111), 6.61 (s, 111), 3.89 (s, 311), 3.87 (s,
311), 103.IR4AKEx): 3819, 16@13;61611)8 61369,1184 814 cm’

111 ik (b0 MR IRETS TS (6 2ut 7 1B, TR, 83 RIS B 1,

J= 7 9‘22&@, 15, J276.1 $z), 7300 (d, TH2E-83Hz), 879 (4,381, 02161 Hz),6.15(d, 251, E818 Hz), -

N N

tri f | uor od CIERA00AVER) S1156.2\MB3 (14080 MHE32. AEB0M, 629631279, 249.1,

(a. 2%%@%&%‘1&%@ B8 AAnG 1 e ta T 5 ek

Hz), 6.72 M8z 21A®0). 3. 02 (s, 311), 2.97 (s, 311)

35  Example 5: 5-fluoro-2-(4-dimethylaminostyryDbenzofuran (Compound 5)
14



Exanpl e 63: 6-net hyl - 2- (4-di et hyl am nostyryl ) benzofuran (Conpound 63)
111 NVR WOQ009441299CDC13) 67.40 (d, 2H, J=8.30 Hz), 7.3BCTKR2064/003165
J=8.10 Hz), 7.25 (s, 111) 7.20 (d, 1H, J161Hz) 701(d 111,
J732Hz)676éd 1H, 732Hzeﬂ1676 25=16. 05 Hz
6 67 (d, 1H NMRB( Dﬂljz‘}OOMIﬁ)B(?sﬁ}S 2, S8, ﬁzbcﬂ354ﬂdd,bfé,uéa414£)9 426

ot BT A B ben%%zgf%% 2GR0, 678 (0 1], J-678

(300 67226612171 ksm)(ﬁszmﬂl}ma@lm 7.40 (d, 111, J=7.88 Hz),

o) 6. 66 (. O (CHCh B Mz 504 8916%??? é%%szo% 3715, 135451303
3%1) E&&ﬂrﬂ% %512.8- 137113 ldklﬂlldt(hé 6169(13%’(7;(11932 Hé3dpA04.an ( Conpound

65) 11- INVR. (400 MHz, CDC13) 67.35 (d, 1H,
J=7.84 Hz), 7.30-7.22 (m 311), 7.09-7.07 (m 35311), 6.86 - 6.84 (m

211) Examples6: S-dilpro-2-(Sdimethylidinosinidibentdfurh (Conjpoundi)) 24

5 P 5. COH MR (PR APONERS T 45 (40 52 L ERTR (R R b das 4 B
o Comp R T (I po TOte, %"‘EZ%%’OB%’?BSH?@W VIR Tl
35 %%Lf’ﬁ%&ﬁz)ﬁz@ Igﬁ %&%é , 6.84 (dd, J=2.4, 8.4 Hz, 111),
?dt75 (d, . M(CDEQ)ZIOOMIZ)(MW?;@JH:‘E ]%252?;;)1312 61938)8)( §1§8§112881H§Q%7
091 13358, s R ool dodd dds. 22 5 260)

6- hydroxy 2-(4-arni nostyryl)benzofl unn (Conpound 67) 1011-1 NWR (400

(o, o EXatle 7 Srhibing By eneomitddeypheilotfan todubolifg nl, 7

6572 (d, TH BMRKEDCL400 MEIHE 7.60 (s, 13D, 24240 QM =324 Ty), 78052124(1;:1, 3H),

o b7 G TR S QAR IO ROIAA AN ) benzoruran

(Corrpound INMR (CDCHNVIRO(MBE:) 19H257.5NEB4)1568, 521.8,51310, 128111 26.8, B84,

o b7 (297 3B O HIE, (40 7270 b 0 e, 111), b 62

(s 111), 6.53 (d, J=8.8 Hz, 2E1), 5.98 (d, J=4.8 Hz, 111), 2.70 (d,

201, Fayele d ol RS it bapafrin (CompRmASko) R

(400 MHz, 'EINMVEB (EDCL3WOMHZ) 5781 ¢d,HE], J21.6 Hz), 7. 495(dd,d,H,JT—R7AS $iHz), THB)(d,

o 4 roth P56 @Bl A ol 1f B WAl Mg R

(s 128) J-%8 1), 648 (SHF), B0BG, §H). 1=6.8 Hz, 411), 1.19 (t, J=7.2 Hz,

o i MO B, U 7 LIS b s vt e ghe
7519 (M-440R)6, 18235 114, 1019, 862, 4€3. 211), 6.61 (d, J=7.8 Hz, 211),

6.30 (d, J=10.44 Hz, 111), 3.96 (s, 311), 3. 94 (s 311), 3.93 (s,-

311) Experi rrent al Exanple 1 : Inhibitory effect on the formation
of beExanplé % Ginfeitioxyt(4-dimethylambdisTir y)bénrmfiran ¢Compaund P) I n
order to i eféliog_ﬁista@e i nhibitory effect on the formati on of

bet a- anyl oi & he inventive conpounds were exam ned as

fol | ows: I IR (KBr): 34B%, 16A2,51 48908566 646, Hiﬁ?y\%}cm e two types of

38t & anyl oFtABBRICRCE aoafE 8 T3 AL S8, ZRERE I RO R 78 d

devel aﬁsh@th}?,% 97C(ﬂ,t &Lth@ﬁd-@éﬁ B84 (ddy Ui, .Eﬂéﬁgﬁ@%:g% 29;] gd; gl,.ﬁiﬂl&loﬂz)ﬁ@(dg
gghfgésﬁ(%g?) 35%;5 12 3%qg%t%ﬁanyl oi d 42 (A1342) X as

o ssol ved B@ MM (OPChL aoomgm%& VD) 1559, 1601 4FFOLIUEN 18042 187001048,
1,559

a/glt gﬁ Ilﬁu{]ﬂ @é@ﬂﬁe@ﬂﬁgﬁb@ avin T) was dissolved in disti 11ed

and subsequently diluted with 50 nM
35 MS m/z293 (M.
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15 counter (LS-55 Luminescence spectrometer, Pericin Elnmer) at an

excitati owowasselseasgt h of 450 nm (excitation slit w dt h: PCO/KR20)9/@BL6S
an em ssion wavel ength of 482 nm (emssion slit wdth: 10 na), while
adjusting counting tine to 1 second. The control group was prepared
by addi ng PBS sol ution, A1342 and DMSO, wi thout adding the inventive

ko G AL iR R
RENE iyt I ey e
fl uores }%enm El roiﬁﬂeiq( (Ij{)w ﬂ] P@ sol ution, Al342,
ahd DMBO MSO#%MB@AH@)&&S& htléﬁ:&l, 1§4.7, rﬂS@Gg;l?&ﬂ, 8datl 247 WAlLD,
PBS ;

ntenlt ey TR 72l Do 47 SR oS cor ut Fon, AL342, DNBG: and ¢ he

I nventive conpound D (conpensation vaI ue to the experinental

D °“pﬁ§ﬁb@eﬁ%§§fﬁ§} SR BB Db R oo 200 a7 e

f or t he i fHi MR (GDELS 460 Mibiv) 51844 @ GHE er&Sd-Iz)MB&Ed,a]IH 157 8\}z), 7.24 (m,

OTbea il BB ) B ETRCIAG 9 RARRORE 2 R eyt A48

as a 6H),2ei84$, 38Bvi ng a potent inhibitoryeffectagai nst Al 342 formation,

5 éééﬁ%W@%%%%&é%d@é@% i Reees e 0k cpd

1) anitR41,(149.8) x5yl b6 Hihdog) Hihenyoenzot 1hi azole (disclosed in
WD02116333, Conparative Exanple 2) were enpl oyed. Tables 1 to 7
bel ow represent the results of the experinents perforned separately.
Thter eExamapletl2e 6H{ItBo25{dedimetiiylaminosiyiyl)benzdtnvie Cdmpounnd 12)y vary

dependi ngt e £l r

State of THRMECPRR R 87 PR, f10 S 210 Bl 28, 1ok an
of t h&1.6)Pdhiix)y 6.96 Gump b ) 6. 774d, 1BE JelGD ), &7y, 218) BBidL)y6.6 (sp i), 31 (5,
the | value with those of conparative conpounds shown in each

Tabl e “Tabl e 1 Conpound R R2 R3 R4 1 C50a(nM 1 HHNCH3)2 H 2.300 2

ocH3 H N( B@GNMR (CDCls, 100 MEE) § 1619, 159.5, 157.0 (d, 2C), 154.7, 154.6, 1505, 130.6,
20 1279,1257,1247,120.5,1204, 1123, 111.8, 1109, 110.7, 102.7, 98.8, 98.5, 40.4.

Example 13: 6-chloxo-2-(4-dimethylaminostyry)benzofiran (Compound 13)

"H NMR (CDCls, 400 MHzZ) 8 743 (m, 3H), 7.39 (d, 1H, /=83 Hz), 7.24 (d, 1H, J~16.1
Hz), 7.16 (dd, 1H, J=1.8, 8.3 Hz), 6.77 (d, 1H, J=16.1 Hz), 6.72 (d, 2H, J=8.9 Hz), 6.52 (s, 1H),
" 25 3.01(, 6H).

BC NMR (CDCL, 100 MHzZ) § 157.0, 154.7, 150.5, 1313, 1294, 1282, 1280, 124.5,
123.4,120.8,112.3,111.5,111.2,102.7, 40.3.

Example 14: 6-bromo-2-(4-dimethylaminostyryl)benzofuran (Compound 14)
30 "H NMR (CDCl,,400 MHz) § 7.59 (s, 1H), 7.42 (d, 2H, J/=8.7 Hz), 7.34-7.22 (m, 3H),
6.76 (d, 1H, J=16.1 Hz), 6.70 (d, 2H, J/=8.6 Hiz), 6.50 (s, 1H), 3.00 (s, 6H).
BC NMR (CDCls, 100 MHz) § 1569, 155.0, 1506, 131.4, 128.6, 128.1, 126.1, 124.5,
121.9,116.9,114.1,112.3, 111.5, 102.7, 40.3.

35  Example 15: 6-iodo-2-(4-dimethylaminostyry)benzofuran (Compound 15)
16
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' NMR (CDCls, 400 MHz) 5 7.80 (s, 1H), 7.48 (dd, 15, J=13, 8.1 Hz), 743 (d, 2H,
J=8.8 Fiz), 724 (m, 28, 6.77 (d, 1H, /=16.1 Hz), 6.72 (d, 2H, J=8.8 Hz), 6.51 (5, 1H), 3.01 s,
6H).

BC NMR (CDCL, 100 MEE) 5 1566, 1552, 1506, 1317, 131.5, 1292, 128.1, 124.5,
1217,119.9,1123, 111.4, 102.7, 86.9, 40.3.

Example 16: S-methoxy-2-(4-aminostyryl)benzofuran (Compound 16)

"H NMR (CDC;,400 MHZ) 8 7.38 (d, 1H, J=8.9 Hz), 7.29 (d, 2H, J=8.5 Hz), 7.07 (m,
2H), 6.86 (d, 1H, J~16.2Hz), 6.80 (dd, 1H, J/=2.6, 8.9 Hz), 6.68 (s, 1), 6.55 (d, 2H, J=8.5 Hz),
544 (s, 2H),3.75 (s, 3H).

BC NMR (CDCl, 100 MH=Z) § 156.6, 155.9, 149.8, 146.7, 130.3, 1299, 128.1, 127.2,
115.2,113.0,112.6,111.1, 103.8, 103.1, 55.9.

Example 17: 5—rﬁethoxy—2—(4-methylaminostyryl)benzoﬁlran {Compound 17)

Mp: 174.0-175.0 C _

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

'H NMR (CDCls, 400 MHz) § 7.38 (d, 2H, /=8.6 Hz), 7.33 (4, 1H, J=8.9 Hz), 7.2 (4, 1H,
J=16.1Hz), 6.97 (4, 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,
1124, 1124, 111.0, 1034, 103.0, 55.9, 30.5.

MS m/z 279 (M.

Example 18: S-hydroxy-2-(4-aminostyry)benzoforan hydrochloride (Compound 18)
'HNMR (MeOD-d,, 400 MHz) § 7.74 (d, 2H, /=8.5 Hz), 7.39 (d, 2H, J=8.5 Hz), 7.28 (mm,
2H), 7.19 (d, 1H, J=16.2 Hz), 691 (d, 1H, /2.4 Hz), 6.78 (dd, 1H, /2.5, 8.8 Hz), 6.73 (s, 1 H).
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:° S-hydroxy-2-(4-methylaminostyryDbenzofuran hydrochloride (Compound
19)

"HNMR (MeOD-d,, 400 MHz) 5 7.77 (d, 2H, J=8.6 Hz), 7.48 (d, 2H, J=8.6 Hz), 7.29 (m,
2H), 7.21 (d, 1H, /=162 Hz), 6.91 (d, 1H, /=24 Hz), 6.79 (dd, 1H, /=2.5, 8.8 Hz), 6.74 (s, 1H),
3.09 (s, 1H).

BCNMR (MeOD-d,, 100 MHz) § 155.1, 153.2, 149.6, 1383, 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 (CDCls,400 MHz) & 7.35 (m, 3H), 7.15 (d, 1H, J/~16.1 Hz), 7.02 (d, 1H, 1.7
Hz), 6.83 (dd, 1H, =22, 8.5 Hz), 6.78 (d, 1H, J=16.1 Hz), 6.68 (d, 2H, /=84 Hz), 6.51 (5, 1H),
3.86 (s, 3H), 3.79 (br s, 2H).

BC NMR (CDCl, 100 MEZ) & 158.0, 155.8, 155.1, 1465, 129.1, 1279, 1274, 122.8,
120.6,1152,113.0,111.5, 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 (4, 1H, J=16.1 Hz), 7.02 (d, 1H, /~2.0
Hz), 6.83 (dd, 1H, /=22, 8.5 Hz), 6.77 (d, 1H, /~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 (CDCls, 100 MHZ) § 157.9, 155.8, 1554, 149.3, 1294, 1279, 126.1, 122.8,
120.5,112.4,112.3,111.4, 1032, 95.7, 55.7, 30.6.

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

Mp:226.5-2275C

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

'H NMR (CDCls,400 MHz) § 7.36-7.33 (m, 1H), 7.10-7.07 (m, 1H), 7.03 (d, }=1.69 Hz,
1H), 6.99 (d, J=2.55 Hz, 1H) 6.93-6.91 (m, 1H), 6.58 (s, 1H), 3.96 (5, 3H), 3.85 (s, 3H), 2.83 (5,
6. |

BC NMR. (CDCl;, 100 MHz) 8 156.29, 155.98, 152,29, 149.83, 142.84, 130.76, 130.23,
129.83, 129.65, 12021, 118.01, 11744, 11447, 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)
"HNMR (CDCL,400 MHz) § 7.38 (d, J=8.46 Hz, 1H), 7.19 (d, 7=16.09 Hz), 7.02 (s, 2H),
6.87-6.83 (m, 2H), 6.56 (s, 1), 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, 152.31, 142.62, 131.03, 12898,
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)
'HNMR (400 MHz, MeOD) & 7.70 (d, 2H, /=849 Hz), 7.57 (4, 1H, J=7.76 Hz), 7.48 (d,
18
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1H, J=8.16 Hz), 7.35-729 (m, 4H), 7.22 (t, 1H, J=7.49 Hz), 720 (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), 744 (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, /~16.52 Hz), 6.75 (s, 1H), 2.96 (s, 3H)

Example 26: 2-(4-diethylaminostyryDbenzofuran (Compound 26)
"HNMR (400 MHz, CDCl;) 8 749 (d, 2H, J/=7.18 Hz), 7.46-7.40 (m, 3H), 7.27 - 7.16 (1,
2H), 6.78 (d, 1H, /~16.06 Hz), 6.67 (d, 1H, J=7.86 Hz), 6.56 (s, 1H), 3.40 (d, 4H, /~6.68 Hz),

1.20-1.18 (m, 6H)

Example 27; 2-(4-methoxystyryD)benzofuran (Compound 27) -
"H NMR (400 MHz, CDCly) & 7,53-7.45 (m, 4H), 7.3724 (m, 2H), 7.19 (, 1H, J=8.44
Hz), 6.92 (4, 2H, /=8.78 Hz), 6.88 (d, 1H, J~16.15 Hz), 6.63 (s, 1H), 3.83 (5, 3H)

Example 28: 2-(3,4-dimethoxystyryDbenzeofaran (Compound 28)

*H NMR (400 MHz, CDCly) & 7.52 (d, 1H, /=748 Hz), 746 (d, 1H, /=802 Hz),
7.29-7.24 (m, 3H), 7.19 (t, 1H, J/=8.73 Hz), 7.10-7.08 (m, 2H), 6.88 (d, 2H, /=8.12 Hz, /~4.6 Hz),
6.64 (s, 1H),3.94 (d,6H,/~932Hz)

Example 29: 5-chloro-2-(4-aminostyryDbenzofuran (Compound 29)

"H NMR (400 MHz, DMSO) 8 7.63 (d, J= 1.93 Hz, 1H), 7.54 (d, J= 8.64 Hz, 1H), 743
(m, /= 8.35Hz, 2H), 725 (dd, /= 8.69 Hz, J=2.03 Hz, 1H), 7.18 (d, J= 16.22 Hz, 1H), 7.00 (d,
J=1627Hz, 1H), 6.80 (s, LED, 6.75 (d, /= 8.15 Hz, 2H), 3.93 (5, 2H)

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

"H NMR (400 MHz, DMSO) 6 7.91 (d, J=1.93 Hz, 1H), 750 (dd,J=6.72Hz,J=1.79
Hz, 1H), 7.36 (m, 3H), 7.15 (d, /= 16.19 Hz, 1H), 7.91 (d, /= 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,/=15.01 Hz, 3H)

Example 31: 5-chloro-2-(4-diethylaminostyryl)benzofuran (Compound 31)
'H NMR (400 MHz, CDCly) 8 7.65 (d,J=2.12 Hz, 1H), 7.40 (d,J=28.82 Hz, 2H), 734 (d,
J=28.6Hz 1H), 7.18 (5, 1H), 6.77 (5, 1H), 6.72 (d, /=297 Hz 1H), 6.67 (d,.J=8.87 Hz 2H),
19
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Example 32; 5-chloro-2-(3-methoxy-4-methylaminostyryl)benzoturan (Compound 32)

"H NMR (400 MHz, DMSO) 8 7.63 (dd, J= 1345 Hz, J=1.79 Hz, 1H), 7.52 (, /=9 Hz,
1H), 7.13 (m, 3H), 6.82 (m, 1H), 6.58 (d, /= 13.09 Hz, 1H), 6.45 (d, J=8.16 Hz, 1H), 6.25 (d,J
=129 Hz, 1H), 546 (g,J=5.76 Hz, 1H), 3.78 (s, 3H) 2.73 (d,./= 5.01 Hz, 3H)

Example 33: S-chlore-2-(4-methoxystyryhbenzofuran (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, J=2.10 Hz, 1H), 6.92 (d,
J=874Hz 2H), 6.84(d,/=16.15Hz, 1H), 6.56 (s, 1H), 3.85 (5, 3H)

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

"H NMR (400 MHz, CDCls) § 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, J= 8.64 Hz, J= 191 Hz, 1H), 7.08 (xm, 2H), 6.85 (m, 2H), 6.57
(s, 1H), 3.95 (s, 3H), 3.93 (5, 3H)

Example 35: 5-methoxy-2-(4-diethylaminostyryl)benzofuran (Compound 35)

"H NMR (400 MHz, CDCls) 8 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,/=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, J=<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 (5, 3H), 3.15 (s, 3HD).

Example37: S-methoxy-2-(4-methoxystyyyDbenzofuran (Compound 37)

'H NMR (400 MHz, CDCL) & 7.46 (d, J=8.8 Hz, 2H), 7.34 (d, J=8.8 Hz, 1), 7.24 (d,
J=164 Hz, 1H), 6.98 (d, /2.8 Hz, 1H), 6.91 (d, /~8.8 Hz, 2H), 6.85 (d, /= 164 Hz, 1H), 6.84 (d,
J=2.8 Hz, 1H), 6.57 (s, 1H), 3.85 (s, 3H), 3.84 (5, 3H).

Example 38: 5-methoxy-2-(3,4-dimethoxystyryl)benzofiran (Compound 38)
"H NMR (400 MHz, CDCl;) 5 7.34 (d, J=8.8 Hz, 1H), 7.24 (d, /=16 Hz, 1H), 7.09 (m,
2H), 6.99 (d, /=2.8 Hz, 1H), 6.88 (d, /=2.8 Hz, 1H), 6.87 (m, 1H), 6.85 (d, /~16 Hz, 1H), 6.53 (s,
20
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1H), 3.95 (s, 3H), 3.91 (s, 3H0), 3.85 (s, 3H).

Example 39: S-methyl-2-(aminostyryDbenzofuran trifluoroacetate (Compound 39)

' NMR (400 MEz, MeOD) § 7.64 (d, 2H, /=8 47 Hz), 7.32 (d, 2H, J=8.37 Hz), 726 (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-methylaminostyry)benzofuran trifluoroacetate (Compound 40)

"H NMR (400 MHz, MeOD) 5 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, /~1049 Hz), 6.68 (s, 1H),
3.00 (s, 3H), 2.38 (s, 3H)

Example 41: S5-methyl-2-(4-diethylaminostyryDbenzofuran (Compound 41)

'H NMR (400 MHz, CDCL) § 741 (d, 2H, J = 84 Hz), 7.33 (d, 1H, /=827 Hz),
7.29-726 (m, 1H), 7.23 (d, 1H, /=16.11 Hz), 7.04 (d, 1H, /=8.08 Hz), 6.77 (d, 1H, /~16.08 Hz),
6.67 (d, 1H,./=8.38 Hz), 6.49 (5, 1H), 3.40 (d,4H, /=6.93 Hz), 2.43 (5, 3H), 1.27-1.18 (m, 6H)

Example 42: S-methyl-2-(4-methoxystyry)benzofuran (Compound 42)

"H NMR (300 MHz, CDCL) & 748 (d, 2H, J=8.64 Hz), 7.34 (d, 1H, J=8.52 Hz), 7.37.23
(o, 21), 7.07 (d, 1H, /8.1 Hz), 692 (d, 2H, /=8.7 Hz), 6.87 (d, 1H, /~16.17 Hz ), 6.57 (s, 1),
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, /=7.98 Hz), 6.90 (s, 1H), 6.86 (d, 1H, /~10.808 Hz), 6.60 (s, 1H), 3.95 (d, 6H,
J=197 Hz),2.49 (s, 3H)

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

'H NMR (400 MHz, CDCL) & 7.42 (d, /=84 Hz, 1H), 7.37 (d, =84 Hz, 1H), 7.31 (d,
J=8.4 Hz, 1H), 7.20 (d, /=16 Hz, 1H), 6.98 (d, /~1.6 Hz, 1H), 6.84 (dd, /=24, 8.3 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 (1, J~4.8,
2H), 3.90 (m, 3H), 3.80 (t, /=4.0 Hz, 1H), 2.88 (s, 3H).

Example 45: S5-(2-(2-(2-fluoroethoxy)ethoxy)ethoxy)-2-(4-methylaminostyryDbenzofuran
21
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{Compound 45)
"H NMR (400 MHz, CDCL) & 7.38 (d, J=8.8 Hz, 1H), 7.34 (d, J=8.4 Hz, 1H), 7.31 (d,
JS=8.8 Hz, 1H), 7.20 (d, /=16 Hz, 1H), 6.98 (d, /=24 Hz, 1H), 6.85 (dd, /=2.8, 8.8 Hz, 1H), 6.76
(d,/=16 Hz, 1), 6.60 (d, /~8.8 Hz, 2H), 6.50 (s, 1), 4.57 (dt, /~47.6, 4.0 Hz, 2H), 4.16 (t,/~4.8
5  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)benzofiran (Compound 46)

10 "H NMR (400 MHz, CDCls) § 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=847Hz,2H), 6.49 (s, 1H), 3.95 (s, 1H), 2.95 (5, 3H)

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

15 "HNMR (400 MHz, CDCl) § 7.49 (d,.J= 691 Hz, 1H), 7.44 (d,/=8.04 Hz, 1H), 7.41 (d,
J=38.82Hz, 2H), 7.23 (5, 1H), 7.19 (m, 1H), 6.78 (d, /= 16.19 Hz, 1H), 6.67 (d, /= 8.85 Hz, 2H),
6.56 (s, 1H), 3.40 (g, J="7.07 Hz, 4H) 1.20 (t,/=7.04 Hz, 6H)

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

20 "H NMR (400 MHz, DMSO) § 7.52 (m, 28), 721 (m, 2H), 7.01 (g, J = 13.80 Hz, 1H),
690 (s, 1H), 6.57 (d,.J=12.87 Hz, 1H), 645 (g, J=4.32 Hz, 1H), 6.25 (d, /= 12.78 Hz, 1H),
541 (t,J=3.88 Hz, 1H), 3.85 (s, 1H) 3.73 (5, 2H), 2.73 (5, 3H)

Example 49: 5-iodo-2-(4-methoxystyryDbenzofuran (Compound 49)

25 "H NMR (400 MHz, DMSO0) § 7.59 (d,J="7.55 Hz 1H), 7.53 (d,.J=7.96 Hz, 1H), 7.30 (s,
1H), 725 (t, /=824 Hz, 2H), 720 (d,/=4.93 Hz, 2H), 7.15(d, /=82 Hz, 1), 6.95(d,J=
829 Hz, 1H), 6.87 (s, 1H), 3.78 (5, 3H)

Example 50: S-ioiio-2—(3,4—dimethoxystyryl)benzoﬁu'an (Compound 50)

30 "H NMR (400 MHz, DMS0) 8 7.59 (d,J=8.7 Hiz, 2H), 7.53 (d, /= 7.66 Hz, 1H), 7.26 (q,
J=796Hz, 1H),7.22 (t,J=9.30 Hz, 1H), 7.13 (m, /= 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)
35 *H NMR (400 MHz, DMSO) § 7.36 (d, /=18 Hz, 2H), 721 (d, /= 9.8 Hz, 3H), 7.12 (s,
22
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Example 52: 5,6-dimethoxy-2-(4-diethylaminostyryl)benzofuran (Compound 51)

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

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

1HNMR(4OOMI‘IZ DMSO0) 3 7.12 (s, 1H), 6.98 (d, /= 6.24 Hz, 1H), 7.00 (m, 2H), 6.65
(s, 1H), 642 (d, /= 8.2 Hz, 1H), 5.35 (q,./=4.96 Hz, 1H), 3.79 (5, 3H), 3.77 s, 3H) 3.74 (s, 30H),
2.72(d,J=4.88 Hz, 3H)

Example 54: 5,6-dimethoxy-2-(4-methoxystyryl)benzofuran (Compound 54)
" NMR (400 MHz, DMSO0) §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) 3 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 (5, 3H), 3.92 (s, 3H).

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

"H NMR (400 MHz, CDCL) § 7.39 (d, /=84 Hz, 2H), 7.28 (d, /=8.8 Hz, 1H), 7.21 (d,
J=16 Hz, 1H), 6.90 (d, /=24 Hz, 1H), 6.74 (d, /<16 Hz, 1H), 6.72 (dd, /=24, 8 Hz, 1H0), 6.66 (d,
J=8.8 Hz, 2H), 6.46 (s, 1H), 4.59 (s, OH), 3.39 (¢, /~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) 8 738 (d, J=8.8 Hz, 2H), 7.35 (d, =84 Hz, 1H), 7.15 (4,
J=16 Hz, 1H), 7.01 (d, /<24 Hz, 1H), 6.82 (dd, /= 2.4, 84 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 (g, /~6.8 Hz, 4H), 1.19 (t, /=7.2 Hz, 6H).

Example 58: 6-methoxy-2-(4-methoxystyry)benzofuran (Compound 58)
'H NMR (400 MEz, CDCl;) § 745 (d, /=8.8 Hz, 2H), 737 (d, /=84 Hz, 1H), 7.18 (d,
J=16 Hz, 1H), 7.02 (d, /=2.0 Hz, 1H), 6.86 (d, /<16 Hz, 1H), 6.84 (dd, /=24, 84 Hz, 1H), 6.83
(d,/=8.8 Hz, 2H), 6.55 (s, 1H), 3.87 (5, 3H), 3.84 (5, 3H).
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Example 59: 6-methoxy-2-(3,4-dimethoxystyryD)benzofuran (Compound 59)

"H NMR (400 MHz, CDCl,) 5 7.38 (d, /<84 Hz, 1H), 7.18 (d, /<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, CDCL,) § 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), 7.40 (4, 1H, ~7.92 Hz), 727 (5,
2H), 723 (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-methylaminostyryhbenzofuran triftuoroacetate (Compound 62)

"HNMR (400 MEEz, MeOD) § 7.63 (d, 2H, J=8.59 Hz), 7.39 (d, 1H, /~7.92 Hz), 6.62(d,
1H, J=6.62 Hz ), 7.22 (d, 3H, /=8.89 Hz) , 7.09 (d, 1H, /=16.2 Hz), 7.09 (4, 1H, ./=7.96 Hz), 6.72
(s, 1H),3.02 (s, 3H),2.97 (s, 3H)

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

"HNMR (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, /~7.32 Hz), 6.76 (d, 1H, J
=16.05 Hz) 6.67 (d, 1H, /=8.20 Hz), 6.50 (s, 1H), 3.39 (d, 4H, J 6.81 Hz), 247 (5, 3H), 1.29-1.26
(m, 6H)

Example 64: 6-methyl-2-(4-methoxystyryDbenzofuran (Compound 64)

'H NMR (300 MHz, CDCL) § 748 (d, 2H, /=8.73 Hz), 740 (d, 1H, J/=7.88 Hz),
727-121 (m, 2H), 7.03 (d, 1H, J=7.96 Hz), 6.92 (d, 2H, J=8.6 Hz), 6.36 (d, 1H, /=16.15 Hz),
6.59 (s, 1H), 3.88 (s, 3H), 2.48 (5, 3H) '

Example 65: 6-methyl-2-(3,4-dimethoxystyrybenzofuran (Compound 65)
"H NMR (400 MHz, CDCls) 5 7.35 (d, 1H, J=7.84 Hz), 7.30-7.22 (m, 3H), 7.09-7.07 (m,
3H), 6.86 - 6.84 (0, 2H) 6.57 (s, 1H), 3.93 (d, 6H, =142 Hz ), 2.44 (5, 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, /=8.8 Iz, 1H), 7.31 (d,
J=8.8 Hz, 11), 7.15 (d, /=16 Hz, 1H), 7.02 (d, J<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), 648 (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, J<84 Hz, 1H), 7.29 (d, /-84 Hz, 1H), 7.14 (d,
J=16 Hz, 1H), 6.91 (d, /<32 Hz, 1H), 6.76 (d, /=16 Hz, 1H), 6.72 (d, /=8.8 Hz, 1H), 6.67 (dd,
J=5.2, 84 Hz, 2H), 6.54 (d, /=36 Hz, 1H), 6.38 (dd, /=13, 92 Hz, 1H), 4.84 (br s, OH), 3.79 (brs,
NIL).

Example 68: 6-hydroxy-2-(4-methylaminostyryl)benzofuran (Compound 68)
"H NMR (400 MHz, DMSO-dp) § 9.52 (s, NHMe), 7.35 (d, /=8.8 Hz, 1H), 7.31 (d, /=84
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, CDCly) § 7.38 (d, /<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, /=24, 84 Hz, 1H), 6.74 (d, /=16 Hz, 1H), 6.66
(d,/~8.8 Hz, 2H), 6.47 (s, 1H), 4.75 (5, OH), 3.39 (g, /~6.8 Hz, 4H), 1.19 (, /<7.2 Hz, 6H).

Example 70: 5,6-dimethoxy-2-(4-methylaminostyryl)benzofuran (Compound 70)
"H NMR (400 MHz, CDCl) 8 7.71 (d, /=7.71 Hz, 1H), 7.19 (m, 48), 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 vitre
(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 (AP42) 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 yielda 5
uM ThT stock solution.

45 L 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 ;M AB42 stock solution was added
to each well. The final concentration of each compound obfained in Examples was in a range of
10 to 0.001 pM by adding 2 pL. of a solution, which is prepared by dissolving the subject
compounds obtained in Examples in DMSO, to each well. At this time, the final conceniration
of AP4A2 in each well was 25 pM.  The plate was then incubated at room temperature for 1 hr,
and 150 pL of the 5 pM 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
1Cs0 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, AB42, 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 fo the experimental group): fluorescence intensity in a group
treated with PBS solution, DMSO, and the inventive compound

% Inhibition and ICsq value for the inhibitory effect on the formation of AB42 at 10 pM,
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-y)ethenyljbenzothiazole  (disclosed in  EP 1655287,
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Comparative Example 1) and 2-(4-dimethylaminophenylethenyl)benzothiazole (disclosed in
W002/16333, 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
5 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 1Cs,
value with those of comparative compounds shown in each Table.

Table 1
Compound R R? R’ R* ICsy* (UM)
1 H H N(CH)s H 2.300
2 OCH, H N(CH), H 0.810
3 oH H N(CH), o 0.163
4 CH, H N(CH), H 0.128
5 F H N(CH), H 1.980
6 Ci H N(CHsz), H 0.199
7 Br H N(CH;)» H 0470
8 I H N(CHz), H 0.168
9 H OCH; N(CH3), H 0.070
10 H OH N(CHs), H 3.619
11 H CH, N(CHz), H 3.440
12 H F N(CHz), H 2.191
13 H Cl N(CH;), H 3.206
14 H Br N(CHy), H 1341
15 H 1 N(CH,), 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;3 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

10
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29.16 52

* In vitro ThT analysis (AB42: 25 uM)

Table 2
Compomd| R! | R? R’ |7 (Il';hm])m ICs* (uM)
33 Cl H OCH;, H 51.81 > 100
34 cl H OCH, OCH; 7249 0.181
35 OCH; H N(CH;CHz), H 55.06 1181
37 OCH; H OCH; H 67.89 0.707
38 OCH; H OCH; OCH; 81.10 1.562
Ty CH; H OCH, H 69.73 15.90
43 CHs H OCH; OCH; 69.43 10.52
56 OH H N(CH;CH:), H 81.64 1.301
63 H CHs OCH; H 76.96 3.537
curcumin 9214 1313
5 ® In vitro THT analysis (AB42: 25 uM)
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OCH3 0013 N(CH2CH3)2 H 42.28 53 OCH3 OCH3 NHCH3 OCH3 56.19 55 OCH3
CCH3 OCH3wO0Qb®/1512987 65 H CH3 OCH3 OCH3 67.50 0. 884 66 pHT(KECHINR)6SF
NHCH3 H 61.69 67 H

Table 3
Compound| R! | R? R® g | (If;npbligon ICs® (M)
24 H | H NH, H 70.70 -
25 H | H NHCH, H 59.02 :
2 H H | NCHCH), | H 454 i
27 H | H OCH, H 5830 i
39 CH, | H | NHLCRCOOH | H 6023 i
40 CH, | H |NHCHCFCOOH| H 70.17 i
41 CH, | H | NCHCH), | H <1.00 )
57 H | OCH, | NCHCH) | H 62.79 }
58 ‘H - | oCH, OCH, H 57.16 i
60 H | OCH, NHCH, OCH, | ND. ;
61 H | CH, | NHCRCOOH | H 57.54 i
62 H | CH |NHCHCRCOOH| H 46,55 i
64 H | CH, | NCHCH) | H 3331 .
curcumin 7831 2964

? Invitro ThT analysis (AB42: 25 uM)
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OCH3 0013wbiHed21skee85. 76 curcum n 67.84 1.599 a /72CUHR2009f003165
anal ysis (Ap42: 25 pM

Table 4
—
Compound | R % R? | (llnénﬂ)on ICs* (M)
29 Cl H NH, H 82.83 1.985
31 cl H | NCHCH;), | H 37.86 0.963
49 I H OCH; H 38.01 16.80
50 | H OCH; OCH; 6243 5.793
curcumin 79.65 0.525

? In vitro ThT analysis (AP42: 25 pM)

5 Table5

; . 3 P % Inhibition | ICs’
Compound R R R R (10 M) M)
28 H H OCH; OCH;3 67.38 3291

32 Cl H NHCH; OCH; 47.61

36 OCH; NHCH; OCH; 2449

45 (OCH,CH,):F H NHCH; H 5346
47 I - H N(CH,CHzy,| H 63.32 1.053

51 OCH, OCH; N(CH;), H 29.16

52 OCH; OCH; NCHCH;),| H 4228

53 OCH; OCH; NHCH; OCH; 56.19

55 OCH; OCH; OCH; OCH; 5137
65 H CHs OCH; OCH; 67.50 0.884

66 H (OCH;CH;)sF| NHCH; H 61.69

67  H OH NH, H 60.24

68 H OH NHCH; H 61.93

69 H OH NCHCH:),| H 4223

70 OCH; OCH; NHCH; H 25.76
curcumin ' 67.84 1.599

* Invitro ThT analysis (Ap42: 25 uM)
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WO 2009/ 151299PCT/ KR2009/ 003165 Table 6 Conpound R R2 R3 R4 %
| nhi bi ti oNOCMD/BIM99I C50a (uM hydrochl oride of Ex. 9 H ®@QTKR2009/003165

N(CH3) 211C1 H 62.88 1.884 hydrochl oride of Ex.
74.14 0.661 30 G H NHCH3 H 68.44 2.169 40 CH3

10

17 OCH3 H NHCH3HC1 H

Table 6
% Inhibiti
Compound R R? R’ R 0(1 0 ul\ld)on ICso* (M)
hydrochloride
vetoe H OCH, | NCH)HCI | H | 6288 1.884
of Ex.9
hydrochloride
Ao ocm, NHCH:HCI | H | 7414 | 0661
of Ex. 17
30 Cl NHCH; H 6844 2.169
40 CH, NHCH;CF;COOH{ H 7347 5.047
44 (OCH,CH,L,F{ H NHCH; H 84.71 1.494
46 I H NHCH; H 60.99 1.768
48 I H NHCH; OCH; 74.19 1.047
54 OCH; OCH; OCH; H 7175 0.903
59 H OCH;, OCH;, OCH; 79.90 1.023
curctimin 98.11 2357
? Invitro ThT analysis (Ap42: 25 M)
Table 7
1 2 3 4 % Inhibition a
Compound R R R R (10 V) ICsy” (LM)
9 H OCH, N(CHz), H 7873 0972
17 OCH; H NHCH;, H 74.61 0.725
. N
Comparative | N2 :@
Fixample 1 H;O;N M 0 6343 3.401
Comparative NMe,
Eompe @}J“Q 2560 | 31.80
curcumin 7640 1.615

® In vitro ThT analysis (AB42: 25 M)
P2-[2-(2-(dimethylaminothiazol-5-yl)ethenyl]benzothiazole disclosed in EP 1655287
2-(4-dimethylaminophenylethenyl)benzothiazole disclosed in WO02/16333
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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 %
inhibifion against the beta-amyloid 42 formation and supetior ICs, values to the compounds of
Comparative Example 1 and 2 of the prior art.

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

1. Pharmacokinetics test
1) Test animal and Adminisiration 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 infravenously administered in an amount of SmL per kg of body weight
through the fine vein,

2) Blood concentration test
At 30 min, 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 1U/mL, 3
4) for the mice, and from jugular vein for rats.  The blood sample was centrifuged at 12,000rpm
for 2min fo 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 79.90 1.023 curcumn 98.11 2357 a hi vitro ThT anal ysis
(N342: 25wvpkpovssadsbe 7 Conpound RI R2 R3 4 R % | nhi bi ti eoTEoemido316€
a(lm\ 5"'r-ti 9 HOCH3 N(CH3)2 H 78.73 0.972 17 OCH3 H NHCH3 H

74. 61
LC system Agilent® 1200series (Agilent Co.)
Moblie phase Acetonitrile/0.1% 10 mM ammonium formate containing
trifluoroacetic acid = 95/5 (viv %)
Column Luna® phenyl hexyl (2.0x50 m, 5 11.1m, Phenomenex Co, )
Flow 0.2 mL/min
MS system API® 5000 (Applied Biosystemns/MDS SCIEX Co)
Tonization mode Turbo Ion spray Ionization mode (positive)
Curtain gas (CUR) 20psi Collision gas ( CAD) 6 psi
Ton voltage 5400V GS1/GS2 50/50 psi
Turbo gas temperature 480 C CUR, CAD, GS(1,2) | nifrogen
MRM(multi reaction monitoring) parameter
compound Q1/Q3 DpP CE CXp
Test compound 294317/264.2 71 23 30
* QI: precursor ion (/z)
Q3: product ion (/z)
5

. 10

15

20

The sample was pretreated as follows:

50 pL 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 intemnal standard solution and 1mlL of ethyl
acetate as an extract solvent were added to the resultant solution. The resultant solution was
mixed using thermomixer (Eppendorf Co.) at 1400 xpm 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 plL of moblie phase and 5 pL of the resulting solution was injected
into LC/MS and analyzed.

2. Passage test through the blood-brain batrier

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 infravenously administered in an amount of SmL per kg of body weight
. 33



0. 725 Conparative Example 1b tl avi tr a _0-1-C'W 3 ',iss H3C 63.43
3. 401 Comwearzatyseokxanpl e 2. 25.69 31.80 NMez SO PCTHR200000B1GS
76.40 1.615 a In vitro ThT anal ysis (Al1342: 25 pM

b2-[ 2- (2- (di met hyl am not hi azol - 5- ypet henyl Thenzot hi azol e di scl osed in
EP 16thbadfh thefitedvatimet hyl am nophenyl et henyl ) benzot hi azole di scl osed
in W02/ 16333 10 As can be seen from Tables 1 to 6, nost of
the i nventive conpounds, e.g., conpound 3, 4, 6, 7, 8 9 and its

hydr ochl or2)ddeasdrénentbficoficchitsticadh bt dad tiskde (Sdwlidousst) 37, 44, 46,
47, 48, 54 9 and 65, showed superior % i nhibition against the

bet a- anyl o{]a%iéo on to the conparative material, curcnm n 5As
can be seeAtBOmm,’[mbE& Bhar, I%mmzﬁﬂ%ﬁmmaw&%f&swﬂapbﬁn@hmﬁﬁbe and

zﬂgg:l or %| n lbetélé(g?n |§§$t: t he, b%ﬁg)ggﬁl oi ,félquornatl Qn agqqlgmgn
of t hgpgar i anlaéﬂblood was @ﬂ@@c&d ﬂmta@kioﬁﬁﬁmlm o ﬁsm@@ﬂbma@ he?ém@(l@oo
PASSARTISY ub)." T bbtaied DISoH Sample was cenpiduged at 12,000 5pms for 3 i to obtzin
plasma. The obtained plasma was kept in freezer at -80C until the analysis.
10
(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
15  the brain tissue was measured afer 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 bomogenizer. The diluted
homogenate thus obtained was placed in 2ml of tube and was kept in freezer at -80°C until the
analysis. All of the treatments to the samples were performed inice.
20 '
(3) Sample analysis
The samiple was analyzed usimg LC/MSMS system under the following condition:
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to eath exper ntal anirmal The ound al Ty adm ni gt er ed
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admi nistered_in an ammnAc@tbmﬁﬂélOﬂ)%lOQgMﬁmb@dmm%cbhm@ tthe
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.tUbe Cont a.l g,l neparl n (J.UUU 11U T, éj)é\églj IIU e, d.IIU Il m
jugul ar_vei f'¥¥r rats| The bl ood sanpl WEht rifuged at 12, 0001pm
25for | 2m MS@yﬂ@hal n ﬂP' aS@I%%%@&@O@E@ﬁMSOEMCéP freezer

at -8pC T the ana anpre a‘r]a:l ysSts || sanpre—was

anal yred W%‘?PWWBM svsterrrq‘-llj SPRE lemrationmnde RAsEIVEl on: WD
2009/ 15@&&8@}4@@}) 9/ 003165201@ syst em A@Ddll%ﬂin( & ﬁkr | 51

(Agi | ent Mobrte—phase—Acet onrtdiefG—1%10 te
9

cont ajnin ’H’? oroacetic aéf¥#-Vos/5 (/v /ﬁsdcfl’ﬁm Lun p@gfﬁopﬁi&myl
hexyl Tﬁrb@ﬁﬁ@teﬂ@:r_aﬁlg@Lm Phqugmjlex Co V(ﬂ;@@@)?(}g@ lIﬁ@o\%ﬂ%tem

API (I’ 5060 (ATJPI et i UDy’SL et VBS—SEHEX crﬁm:ﬁ-nuuc ur bo

|l on spray |onizati onMMmP]@G%GiIWQPD@mHQP (_CUR) 20 psi
Col I'i i on (gﬁﬁjo(]n@AD) ) psz@ tage'liploo VIGS 1 ¢ G5 2 p&pS)D psi

Tur bo gas—terperature 486 /D, W(J., f

Test compound 20431772642 23 30

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

The sample was prefreated as follows:

50 L of plasma were placed in 2.0 mL of tube having a cap (Eppendorf Co.) and acidified
by adding 20 plL of 0.1% formic acid thereto. An internal standard solution and 1mlL of ethyl
acefate as an extract solvent were added to the resultant solution. The resultant solution was

10  mixed using thermomixer (Eppendorf Co.) at 1400 1pm for 5min and then subjected to cenfrifige
(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.

15 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
20 plasma” refers to an area under the plasma level-time curve; “Cmax” refers to a maximum plasma
concentration; “Tinax” refers to a time to reach Cmax, “BA” refers to a bicavailability (%)

according to Equation 2 below; “AUC Brain™ refers to a area under the brain tissue level-time
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WD 2009/ 151299PCT/ KR2009/ 003165 LC system Agilent(r) 1200series

(Agi | ent WO.2p0N52Me phase Acetonitrile/0.1% 10 nmV amoRCHKR209MMB1S
containing trifluoroacetic acid = 95/5 (v/iv %9 Colum Luna(r) phenyl
hexyl (2.0x50 mm 5 pm Phenonenex Co. ) Flow 0 2 nt /mn M system
APl (r) 5000 (Applied Biosystens/ MDSI#de¥X Co.) 1onizati on node Turbo

I [ oni zat ey V). Ul T 1P
Col 11 bi on gas ( CEpREORE oESRpla s O of Byl R |
Tur bo| gas t enper af W28 mAGe, & CRIBE mERE) poGS( 1125 Rg/ke tvr qgerd hElMEmd t]i
r eact o%lgggf %%I’I Ng) par aneter conpound Q 173 DP CH OCP Test
conpoyin - S17/ P641837/dg 908.50 1144.47 516.05
(ngh/ml)
Cmax (ng/ml) 2150 122.00
Tmax (hr) 1.67 1.33
BA (%) 278 224
AUC Brain
17939.63 15241.92 8740.33 11237,
(ng h/m]) , 9.6 9 | 7.67
Cmax (ng/ml) 1309.00 1406.67
Tmax (hr) 2.0 1.67
AUCBrain/AUC
1100 1680 60 2180
Plasma (%) 7

As can be seen from Tables 8 and 9, the compounds of Examples 9 and 17 showed a high

degree of AUC which is suitable for a therapeutic agent for brain disease and superior

5  bioavailability.
Also, from the result of passage test through the blood-brain barrier, it is found that the

compounds of Examples 9 and 17 showed 100% or more of passage ability compared with
plasma, which is suitable for a therapeutic agent for brain disease.

10 Experimental Example 3: Inhibitory effect on hRERG potassium ion channel

1) Model cell line and culfure

A HEK-hERG cell line (TonGate Biosciences, Frankfint, Germany Co.), which expresses

hERG stably, was cultured in a DMEM (Dulbecco's Modified Eagle's Medium, Sigma Co., St.

15 Louis, MO, USA) supplemented with 10% fetal bovine serum (FBS, Cambrex, Walkersville,
MD, USA) and 0.5 mg/ml zeocin (Invitrogen, Carlsbad, CA, USA). The cell line was
subcultured 5 days after culture when 80% confluency was reached.

2) Preparation of test solution and test drug
20 (1) Test solution
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conmpound to the brain. Equation 2 Bio availability (% = KAUCpo/ AUC v)

X (Dosei v/ Dosepo) x 100] 5 wherei n, AUCpo rneans an area under
the bl ood % emn@ént@ﬁoﬁcmn@urve (AUC) after the per oral

%g?elni/s';nra |on AUOv ne r\lﬁ?qﬁan AUC fter@atﬁp ﬁtF n% Igg;si%&on

B anglamp aﬁiphﬁ&&nraecf,ordﬂn@é mﬂrme"ucﬁmmdnglrmdl% fctBclRapameel Electrode

o b Sk G g TS a1 A

503. 3faridier: 92 &Bﬂ, QémBié&'(E@, Gamner (31g6109., Claremont, CA, USA) prepared by using
P-97 Flaming-Brown micropipette puller (Sutter Instrument Co.). The elecirode was coated
with Sylgard 184 (Dow Coming Co., Midland, MI, USA) and trimmed with microforge

20 (Narishige Co., Tokyo, Japan). The electrode had a resistance of 2-3MS2 when filled with a
solution. A culiure dish confaining HEK-hERG cells was placed in an inverted microscope
(Nikon Co.) and extracellular perfusate containing the mventive compound was perfised 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

25  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,
30 Germany) and Igor macro. The results were given as meant standard emor. ICsp of a test
compound, the concentration of the test compound at which 50% ion cutrent was inhibited, was
obtained from a concentration-response curve by using the Hill equation [Block =
(1+1Csy/[drug]")"]. The following Table 10 shows the results.
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Table 10
Test Compound Inhibitory efficacy (ICsp)
Compound 9 52.14+3.68 uM
Compound 17 4790+526 1M

As can be seen from Table 10, the inventive compounds of Examples 9 and 17 showed an
insignificant inhibitory efficacy on hERG potassium ion channel and accordingly, they are
considered o be non-cardiotoxic.

Experimental Example 4: I vivo fear conditioning test

1) Transgenic mice

The tails of 3-week old mice bom from Male B6C3-Tg (APPswe, PSEN1dE9, Jackson
Laboratory Co., Maine, A) and female B6C3F1 (central Lab. Animal Inc., Korea) were cut in
lengths of about 0.5 cm (tail biopsy). The genomic DNAs were extracted from the tail samples
and subjected to a genotype analysis to screen transgenic double tg mice.

Such transgenic mice are generaily used in a dementia treating efficacy test, because they
when above 5 months old, exhibit a phenotype identical to that of a human dementia patient due
to the accumulation of the beta-amyloid in the brain.

' 2) Drug administration
From 5 months fo 12 montbs 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., Cuwrr. 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 stimutus period. Afier 1 min, the animals were transferred to a cage.  Adfter 24 hrs,
the retention test was performed. The animals were placed in the same conditioning box as used
above and observed for 5min. The freezing response was measured without CS and US, The
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Table 9 Conpound of Exanple 9 (n=3) Conpound of Exanple 17 (n=3)
1.25 ng/ YO 2080/13139ng/ kg, po 1.25 ng/ kg, iv 2.5 ng/ kg, POTHBZ00N 3164
(ng. 13/ ml) 1637.46 908.50 1144.47 516.05 Cmax (ng/m) 215.0 122.00
Tmax (hr) 1.67 133 BA (%9 27.8 22.4 AUC Brain (ng.h/ml) 17939. 63
15241 fieeziggapadSe it deftaeddi tHerstate ¢fiibg adihals keeping still except for breathing.

4) Measurement of beta-amyloid content
Afier the fear conditioning test, the brain was exfracted and was subject to the
5  histochemical staining. The amount of beta-amyloid deposited in the brain was measured using
ELISA method. Theresulfs 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

10 ® increase rate based on the freezing (%) of Tg group (the control group treated with vehicle

only).

As can be seen fiom Table 11, the inventive compound of Example 9 showed a much
higher degree of memory in a dose-dependent manner, as compared with tramiprosate,
i5
Experimental Example 5: Intmunohistochemistry

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

20  fixedin 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 1m to obtain the sections of all regions of hippocampus. Among them, 10 sections were
clected at regular intervals. They were deparaffinized, hydrated, immersed in Mayer's

25  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 X};Iene and
mounted using a synthefic mounting medium. In. the hippocampus and cortex regions of the

tissue preparations stramed with congo red, congo red-positive beta-amyloid plagues were
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(Narishige Co., Tokyo, Japan). The el ectrode had a resistance of
2- 3V Wnenfllled wth a solutio A culture_dish contalnln K-
cel I's was LypA@ngenis mice wepe sareerand daieowes aduais escn%edmR)G

eé?? il ) bPExREdiEA R 4 "IN g”&‘%‘%@“*“aﬁﬁ?waﬁgﬁls‘éﬁs%m°
B Sparsa e i B ol amane oo Semdra ) 60 1oubs Hick and seiected to

pot asﬁdlﬂéﬁehl B0h HRSooRRREU" em Yot BHAdEehNg théd &aﬁhe@“lfabizauaée@@o
a | ow pass |Iter of 2 kHZ (-3 dB; pol'e Bassel filter). The test is
condutdusy fort 3 gy At room temperature dlluted 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
25  beta-amyliod HS 142 colorimetric kit (Invitrogen®, Cat No. #KHB3544). The results are

shown in the following Table 13.
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tenperature (21-24 C). 4) Data analysis and Statistics The results
wer e anal Y9S2H0USIHY Pul se/ Pul sefit (v9.0, BEKA El ckt r oniPC&/KR2009/003165
Lanbrecht, 30 Gernmany) and I gor macro. The results were given as
meanl standard error. I1C50 of a test conpound, the concentration of
the test conpound at which 50% i onTaleddnt was i nhi bited, was

obt aijned f centrapi onsLes " by {usi |1 )02
equatlion [%&@mﬁg& +1 50/ [ d uﬁ%ﬁ’%f NS i ng%h@%{e&@m
the rlesults. 35 WO 2009/ 151299PCT1Kg2009/ 00316% Tabl e 104Test
Conpdund | nGotwptandP ef f i cpoy—(+HEso)rConmpound—9—52—14 368 p M
Conmpqund 17 47.90 5.26 uM As n be seen|from Tabl €°10, the
i nventive conpounds of Exanples 9 angy 17 showed|an insignigicant

i nhi i tory Efddip@sate on hERGpetasstumioen—ehanne—and—acecordi-nghy;
they |are 5considered to bg non-cardilé®adc. Experinental El@nple 4: ih
vivo fear conditioning test 1) Transgenic mce 10The tails of 3-week
old mce born from Mil e B6C3-Tg (APPswe, PSENIAE9, Jackson Laboratory
Co., Mai né redurtiomuterbasasl an thsaarant pfbeta aryloidd?, indhg Tggrompc. , Kor ea)
were cut in lengths of about 0.5 cm (tail biopsy). The genom ¢ DNAs
were extracted fromthe tail sanples and subjected to a genotype

amal ysi s tAs san denseenafiggehable dduhe invgnitve eompound of Sixemple Qnshpsvedca

Thoy RASEEBeitn RECe b BriRAT LR, i'oCHis Bl SRkl BolompBSFER
of a wamymosdtenenti a patient due to the accunul ation of the

beta-anyloid in the brain. 2) Drug adm nistration From5, nonths to 12

months after the birth, the mice were admnistered orally with the 20
conpound oWhitsthepineenton has been dessubed with Bpeng ickie @bovmee%cb kbedigrents, it

: \, : i
i AR GO RAdfyAa el UBAES bRl imatk 10 ihe Shvenfitn by
bet a- thoys skiltedin Sreaictywhich alsiallivithimée deqpeoif thednveation asdefined by theyappended
t he gﬁg&ﬂ n. The conpounds were adm ni strated. 253) Fear conditioning
t est "At the First day of training, the mce were placed in a
condi tioning box and adjusted for 2 mn The fear conditioning was
performed with a conditional stimulus (CS) of 75 dB for 20 sec,
together with an electrical stinulus (unconditional stinmulus (US)) of
0.5 mA for final 2 sec in the conditional stinulus period. After 1
mn, the aninmals were transferred to a cage. After 24 Ins, 30the
retention test was performed The animals were placed in the sane
condi tioni ng box as used above and observed for 5 mn The freezing
response was nmeasured without CS and US. The WO
2009/ 151299PCT/ | CR2009/ 003165 f reezing response is defined in the
state of the aninmals keeping still except for breathing 4)
Measur enent of beta-amnyl oid content After the fear
conditioning test the brain was extracted and was subject to the
5hi st ochem cal staining. The anount of beta-anyloid deposited in the
“ brain was nmeasured using ELI SA nethod. The results are shown in the
followi ng Table 11. Table 11
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Test corrpound Dose (ng/ kg) I ncrease rate (fol H&S/WOL(anoﬁ ]3@53 2

100 3.8 Tram prosate 30 2.3 100 1.8 10a increa on the
free/mg (%9 of Tg group (the control group treaﬁ%ﬁlﬁgﬁg a@lwgle
only). As can be seen from Table 11, the-inventive conpound of
Exanpl e 9 showed a much hi gher degree of nenory in a dose-dependent

rrarrrer,mqqﬁ)@mm tram prosate. 15 Experinental Exanple 5:

| mmunobisto chem stry The transgenic mce were screened and drug
"was administered thereto as described in 1) and 2) of Experinental
Exanpl e 4. The brAgdnwasd sk @br b phirhecdfalipgestsiownliteraftd 20
fixed in 10% neutral formalin solution. A region of the brain

i ncl udi ng t he hi ppocanpus & prtex were subjected to renoval,
washi ng, dehydration and para jon to obtain paraffin

RN
“block including the brain Lotk BN @ pack was subjected to
8 lamto obt aiNp_#/

h

thin section in thickness E{f e sections of all

regi ons of hippocanpus. Anong them 10 sectiomggwere el ected at

regul ar intervals. They were deparaffinized, hydratggd, imersed in
Mayer's 25 hematoxylin for 1 mn and rinsed with tap water. The -
rinsed tissY&eRs reacted in an al kaI [ ne sodi um chl oride solution for

20 min, aftﬂlaﬁmmhr $31Q|a]k§zl, substitoted

20rni n ssue was shed wi,t 0% et h ed
wth o PORCakaE) %@%.05@0%%&%%%0 Bhg AR B ess
hi ppocaa]kmey)dﬂﬁngone exmorgCebsaliol grdues, tvitsthe pmmpahamﬂmtb& antl REiareebt
with co @go red-positive beta-anyloid plagues were WO
2009/ 15 009/ 003165 counted. The results are shown in the
fol.l owi ng T&BissNH2Cr-Gaalkylamino, fa<¢; dirdkviraningl ororicaaiors@ndn (ng/ kg)

Tot al reductR‘iggHbla@lecs(aﬁ@agy(hl ppocanapus, cortex) Conmpound 9 30 41
(29, 43)

2. The compound of claim 1 or a pharmaceutically acceptable salt thereof, wherein

R! and R® are each independently ¥, OH, halogen, OCHs; CHjs, (OCH,CH,)F,
(OCH,CH,)F, or dimethylpyranyhmethoxy, with the proviso that both R' and R? are not
simmitaneously H; .

R? is NH,, NHCH; N(CH3),, or OCH; and

R*is H or OCH.

_ 3. The compound of claim 1 or a pharmacentically acceptable salt thereof, which is
selected from the group consisting of:

. 5-methoxy-2-(4-dimethylaminostyryl)benzofiran;
S-hydroxy-2-(4-dimethylaminostyryl)benzofuran;
S5-methyl-2-(4-dimethylaminostyryl)benzofuran;
S-fluoro-2-(4-dimethylaminostyryl)benzofiran;
S-chloro-2-(4-dimethylaminostyryl)benzofuran;
5-bromo-2-(4-dimethylaminostyryl)benzofuran;
5-iodo-2-(4-dimethylaminostyryl)benzofirran;
6-methoxy-2-(4-dimethylaminostyryl)benzofuran;
‘6-hydroxy-2-(4-dimethylaminostyryl)benzofiran;
6-mefhyl-2-(4-dimethylaminostyryl)benzofiran;

43

AIENDED SHEET (ART. 34)




100 61 (64,61) Tramiprosate 30 29 (7, 32) 100Pwm00911)00§a155
reduction rate based on the freezing (% of the Tgx 704 can
be seen from Table 12, the inventive conmpound of arrpl e 9 showed a
remar kabl e reduction-rate of beta-anyloid deposition in a

.dose- dependent manner, as conpared with tram prosate. 10Figs. 1 and 2

respectivel ho he es and cortex tissues of the
transgenic #fﬁl gg" € gﬁﬁnwﬂ%&éou d of Exanple 9 or the

conpar atweﬁenbloplai’&(#ddlmeﬂlalamowmmenzoﬁmn,m can be seen fromFigs: 1
and-2, the igyen ?, d@ﬁﬂg&ﬁﬁ&gﬁﬁﬁ e 9 showed a remarkably
reduced beta any oird ep sitro S conpared W th traruiprosate. 15
Experlmental1 The transgenic m ce
wer e screen qn red thereto as described in 1)

and 2) of Ex The PO canpus tissue was:
extracted fm ‘Fﬁ éghp 2ed in 8 fold anmount. of 5M
guani di ne H@lﬁﬂmﬂ&QI&mmnmﬁMwD&ﬁﬂmhmhhﬁk@ﬂﬂnﬂq honogeni zation using a
honogeni zer was all owed to stand
for 3 his at l} G '?‘Z%W%Wﬁqgé@& &ﬂigé wi t h BSAT- DPBS
(Dul becco’ sQﬂnﬂnﬂw&ﬁ?ﬂmﬂ%@mﬁmﬂ@@ﬁm%k with 5% BSA-and 003% Tween- 20)

i ncl udi ng a go, 44&Q§Ehhﬁ , Cat No.78415). The content
of bet a- anyI0| asur E ﬁélng ﬁ&i 25bet a- anyliod HS 142
color|netrlédnﬁmmvﬁﬂﬁﬁmﬂ@§¥ ﬁ&ﬂgﬁg@& . The results are-
shown in thg. gmgﬁgbﬂgﬁﬁwmjmghg 1Bendai@RCT/ KR2009/ 003165

Table 13 Test ncentr tlon (nmy/ kg) Reduction rate (% a
Conpound 9 §dm&T¥EE Be%t e 30 8

Scman}GanﬂmkmﬁnmmwyDbmnmﬁnmm
5-chloro-2~(4-diethylaminostyryl)benzofiwan;
5-chloro-2-(3-methoxy-4-methylaminostyryl)benzofiran;
SQHDKHLGanﬂmxwﬁnﬂﬂxnmﬁmam
5-chloro-2-(3,4-dimethoxystyrylbenzofizran;
5-methoxy-2-(4-diethylaminostyryl)benzofirran;
5-methoxy-2-(3-methoxy-4-methylaminostyryl)benzofiran;
5-methoxy-2-(4-methoxystyryl)benzofuran;
S-methoxy-2-(3,4-dimethoxystyryl)benzofiran;
Sqmﬁmﬂéi@mﬁnoﬁyyﬂbmﬂkmmznhﬂhunomxmwa
5-methyl-2-(4-methylaminostyryl)benzofuran trifluoro acetate;
5-methyl-2-(4-diethylaminostyryljbenzofiran;
S-methyl-2-{4-methoxystyryl)benzofuran;
5-methyl-2-(3 4-dimethoxystyryl)benzofiran;
5-(2+2-fluoroethoxy)ethoxy)-2-(4-methylaminostyry)benzofiran;
5-(2-(2-(2-fluoroethoxy)ethoxy)ethoxy)-2-(4-methylaminostyryl)benzofiran;
5-iodo-2-(4-methylaminostyryl)benzofiran;
5-iodo-2-(4-diethylaminostyryl)benzofuran;
5-iodo-2-(3-methoxy-4-methylaminostyryD)benzofiran;
‘5-iodo-2-(d-methoxystyryljbenzofiran; :
5-0do-2-(3,4-dimethoxystyryljbenzofuran;
5,6-dimethoxy-2-(4-dimethylaminostyryl)benzofiiran;
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100 16 a reduction rate based on the contenlj’béfm% éWIﬂ)lcﬁ %2 in
the Tg group 5As can be seen from Table 13, the TPEASKR 0784 d8bbound of
Exanpl e 9 showed a renarkabl e reduction rate of beta-anyl oid plague
in a dose-dependent nmanner, as conpared with am prosate. Wile the
i nvention has been descri bed W th respect to the above specific
embodi ments, it reco hat various nodifications
and change55 %WZ’Z‘EHJF%‘ ﬁwéuoﬁ&(yg Ul onmay those skilled in the art
whi ch al so 5 gliimetiokpR(3-trothosy-émethylantinstyryperrofie®; as def i ned by the

appended cl P .Twi aori 04.2010. WHAT IS
CLAI MED | S: ?&%&%ﬂiﬁﬁ%ﬂWﬁ or apharsmaceutically

accept abl e S&ﬂmﬁho&y%%@hoxﬁmh@ﬂmm@%ei n, Rl and R2 are each
. independent € s ;mg HedzoRirs@Xy, C1-C3 al kyl, substituted
.poly(C1-C3 éa?{jk }vg_q'\aw ne or m hal ogen or hydroxyl groups,.or
subst i t ut edo-ppthary. e or nore C1-C3 al kyl
groups, W t&f-iexyRp fukh; and R2 are not sinultaneously

H R3 is Nl 2 Cl l.kyl.anm no Cl diallcylam no, or Cl1-C3- .

al koxy; an MW The conpound of claim1 or a

phaLmacgut|@gieihnxﬁ®®pfﬁubt3e¢mhyhnhmsbnﬂ)bm%2m?l2) ggd R2 are

each i ndepepde @@0 \

'(OCH20112)3m31 ‘F@ﬁgﬁ?jan : wth the proviso that both .
2-&-nacthy.

R and R2 a6-meﬂg1 HCHB N(CH3) 2, or

OCH3; and oty ?d’%gﬁ‘i“m% d of claim1l or a

phai naceut ﬁgéa a cept he eof ,which is selected fromthe
.group consi §ﬂ€ﬂ§ | met hyl am nost yryl ) benzof ur an;
5- hydr oxy- 25 behz)diiﬁmzofur an;

T e B N oot
g E?lo(r)nr)OZZ( G&yﬁomb(%mmlyrgbbepmrymenzoj ;Lan

5-i odo- 2- (4é&9¢¥egghf¥am ngs§§ %Pgﬁgﬁﬂpﬁy’an; .

6- rr:e'sjhoxy 36{h4drd b?ﬂlé‘éflﬁﬁéfuran

6- hydr oxy-

? get5h31/:DEA/ ;&iﬁhﬁé’ﬁ ynosy%ldﬁ;gﬁlx%fﬁfm&)be%ﬂﬁ&mog 03

6-f I uor o- 2- (43 ,gummcbmm st dohesiuag)-2:¢amgthylaminostrylbenzofian;

o, St A et oo

640do- 2- ( 4- m(mnmwm@pmmm%m—mosﬂyl)bwoﬁm

5-met hoxy- 2 iﬂ}ﬂ.@ﬁéﬁi émg Afimethoxy)-2-(4-methytaminostryl)benzofuan; and
Eﬂﬁﬁxﬂéu %ﬁ e L

5- hydr oxy- 2- (4- met hyI am nostyrypbenzoftuan hydr ochl ori de;

6- met hoxy- 2- (4- anj nost eto fum;
6- net hov- 2- (44 met W‘j@ﬁ%%?@ ??E‘@Plﬂda‘?ff" ula (D) of claim 1, which comprises
5- met hoxhjebtif@a mmwcbf@emﬂmcﬂv toerriffones Eynmpny teestion witharepmpound of formula

g (r:rglt gg 2 3 mext g@%ﬁﬁlﬁ%ﬁ%%&?%#&styryl)benzofuran

5-chl ot o- 2 (4 met hyl am nosgyryl) benzof uran;
- 5-chl or o- 2- (4- di et h34am nost ) u-~zofuran
5-chl or o- 2- ( 3- net hoxy- 4- nethl 2

5- cbl om 2- (4net hoxyst yryl ) B&nZd utf :
5-chl om 2- (3, 4- d|nethoxystyxyl)benzofuran
5- met hoxy- 2- (4-di et hyl am nost yry4) benzof ur an;
5- met hoxy- 2- ( 3- met hoxy- 4- nethylan1nostyryl)benzofuréﬁ
5- net hoxy- 2- (4- et hoxystyryl ) benzof ur an;
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5 (2, 2-di met hyMahydropyran 4 yl met hoxy) - 2 (4- cﬁ%ﬂ %glrdw)benz
of ur an;

6- (2, 2-dinethyltetrahydropyran-4-y|nethoxy)-z-(4-an1nastryl)benzofura
n;

6-(2, 2- cllnethyltetrahydropyran 4-yl met hoxy) - 2- (4- nethylanlnostryl)be
nzofiiran; and

6- (2, 2- dlnethyltetrahydrowy-aa 4-
enzofuran. 4. A nethod for pré
claim1,. which conprises supfeckiagsa f fornula (11) to.a
Honer - Enmons reaction wi t Kva conpound o in an organic
sol'vent in the presence of a base: R3 (I) 45 C1711-R 2000.
/OITT 6.5 i PEA/KR 07. 04. 2010. whereip, X R, R2, R3 and R4 have
t he sane neani ngs as defined igoﬁbf' 3 5. The method of claim
4, whezein the base is selecte ¢ group consisting of an

‘al kali metal hydride, an al kyl alkali -_@J conpound, an al kali netal
al koxi de, an alkali netal am de, and a ni'xt ur@ht her eof 6. |be
met hod of claim4, wherein the organic solvent is ether. - 7. The
met hod of cwhingim4 to 6, which thither conprises the step of

subj ecti ng Qam%%?ﬂﬁ mé]g] yeaction to.
denet hyl at |%Tr}gﬂ5| ng a S(ﬁau%l on of bor tri ceﬁ or| boron .

t df [ uori de, boron I ribromde, or i odotrl met hyl sl | ane in oregani c
sovent. ? . ATRREBE GRULEA), WHRRGRE 80 sHBtied fblh Uiegrap ot of
omaalono eta ol Ibri’l's co in ound of . f.0

(1) or malke L@%%ﬁmgm oulh il gl i B IlE L™
i ngr edi giitle, and 2 mixfwre thegebfar maceut i cal conposition for preventing or
treating a degener ative brain disease conprising the conpound of ,
formula (1) or its pharnmaceutically acceptable salt of claim1l as an

active ingrédi eniThe method of claiing, whmnﬁcergamcatﬂ‘r@bﬁﬁ@mu on of claim9,
~wherein the pharmaceutically acceptable salt is a salt of an acid

sel ected fromthe group con5| stl n dr ochl or,l c acid, robromc
acid, sul fife acilbs msted %dWLlﬁQ g%"g e

gl ycol i Sonfifolust fohﬁ@db ﬂz%qlléherEmmm fea@ohdo d ﬂbnasing,a solution of boron

gg:g Iuta mdg @ggr a$:|d na}H%P%Bleg‘@}s ndelr[ﬁ%gﬁée‘qeattartarlc

hydroxymal e| c acid, benzoic acid, 46 PCT/ KR2009 / 0 0 3 165

| PEA/ 12 07 Q4201 Ny '

acid, sali c;gn iC %c?%ﬁﬂé&ﬁanes ’?"(')(?lﬁé acl %ﬁé‘]g}gnzenes g%agﬁgdg?gmlg

t ol uenesoshirising theaonmgounsraf formmiadords phesmagsiti mwepﬁable Salt of clamm 1 as an
active ingredient.

nmet hoxy) - 2- (4- di met hyl am nostryl )b

C[-—t

0. 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.

10.  The pharmaceutical composition of claim 9, wherein the pharmaceutically
acceptable salt is a salt of an acid selected from the group consisting of hydrochloric acid,
hydrobromic acid, sulfuric acid, phosphoric acid, nitric acid, acetic acid, glycolic acid, lactic acid,
pyruvic acid, malonic acid, succinic acid, ghutaric acid, famaric acid, malic acid, mandelic acid,
tavtaric acid, citric acid, ascorbic acid, palmitic acid, maleic acid, hydroxymaleic acid, benzoic acid,
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hydroxybenzoic acid, phenylacetic acid, cinnamic acid, salicylic acid, methanesulfonic acid,
benzenesulfonic acid, toluenesulfonic acid, and a mixtare thereo.
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