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Abstract 

5,7-Dimethoxyflavone was previously reported as an anti-cholinesterase 

compound and isolated from Kaempferia parvif/ora . This research reported an easy and 

simple process to synthesize this compound. Moreover, two derivatives of this compound 

were synthesized and their activities were evaluated. This study was successful in 

synthesizing 5,7 -di methoxy-4-nitroflavone and 5,7 -dimethoxy-4-aminoflavone via Aldol 

reaction , halogenated-assisted cyclization , and reduction reaction . However, the 

purification to obtain pure 5,7-dimethoxy-4-aminoflavone was not successful. These two 

derivatives were investigated for their acetylcholinesterase and butyrylcholinesterase 

inhibitory activities . The inhibitory assay was measured at three different final 

concentrations at 0.1, 0.05, and 0.01 mg/mL. Both compounds exhibited low inhibition 

towards both enzymes at all test concentrations. 
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1.1 nl';i Y1 U Y1 1U1";i'mW'j";i3J/iill'Hn1>b't1~ (information) mnl:J1"lHl\l 

hh11J" ::: L'Ylf'!1'r1l1il,Ai'll~l1rJnl1m~'lllrHltJ 3 'llU~ ~eJ m~'lllm~~eJ,1 m~'lllmL~.JLW~ 
'U 

m~'lll l1~l m::"J5l m ~~ eJ ,1LLfl~m~'llll1Wil,1 dj'U,Ai"J5~lVil m~ III n'U, LL<ii Lij'U, ,Ai"J5<iil.;J'llUC?ln'U,LLlil~:il 

n'r1rr~l,1 lJ1<iil.J n....'U,L~ mXmJ l~ II nJ"~'lll mLC?l.J':il~ilmulu~Lb~.JLi:unll m:::'lll [J m~8,1 ~1'U 

m:::'lll ll~l LU'U,,Ai"J51,1r1 Zingiberaceae l'Ilun~m<ii eJ tJl'U,~n fl L~ rn nUl 1111~'VI eJ:U ii~ eJi'r1lJ1~n ~\9l {
'U , 

'i l l<.aempferia parviflora 

m~'llll1~l dJ'U, ,Ai'll~mmiiL~Jl1~~u ldeJ1umJl eJl~ LUU~:lJl.J~:lJ'U,'Vl1El ~~l iin ~'U,<Q 'U, , 
Lbfl::lL1 .J LiJ'U,,Ai"J5~:uulVi1 1~m~Jl1iLu'U,rJ1iu11""~~11~ iUfl:U lLnrleJ.J8C?llYJeJ ~lnn1'l~nNl, 
LeJ n~11fll.J 8\l'r11.J1"J51 m1~ ~1'U,:IJ1"lJeJ\lm::'lllrJ~11.2 .3 ViUl1 eJ\l~11'l~n eJU'r11,1 Lfli1~ fflf1!:!J ~ El 

'V'I iin11 'U eJ rJ~ ~.J ~l'lm~lii'1tilii nl1~nNl Ll'r1TI~l.J LJl ~"J51'r1l11 ViUl1 5,7-dimethoxyflavone ~ 
c.«''i-' Q...> 

n 'r1 1l ~ 1'U,m1eJm~U (Anti-inflamatory activity) 

Vi = VJ I 6'=1 I I I 
LLeJ~ bViJ" 'U, be:! b~J\'leJ1~ b6J1'U, ~11 5,7,4 -trimethoxyflavone LLfl~ 5,7,3 ,4 -tetramethoxyflavone 

lb~\9l-.1Ll'r1 15~l'U,L~eJ Plasmodium falciparum ~LUU~lL'Vl~"lJeJ.Jhfl:lJ1fllL1l1 lL~::rJ.JViU'h~1 1'V'1m 
q 

1 1'ueJ1J~5'U,"J lL~~-.1Cl'r1TItill'U,l~eJ Candida albicans Lbfl:: Mycobacterium ltil~lrJ lL<ii41'l'lm~ld 
l:lJ'Y'lU j ' l~rn11~'rhliLn\9l~~<ii 866J1fllf:U:::l ~\l~'r1\9l41'eJU 4 'U,eJ mn nit rJ-.1Viu 'll 41'1141'nC?lLeJ'r11'UeJfl 

"lJ eJ ,1 m:::"J5l rJ ~l ii Cl 'r1 151JrJl rJ'Vl fl eJ \9l L~ eJ \9lll~.J1~ qj LLfl ~m1~~ Ln~\l"lJ eJ -.1~11iL~n ~J 'U'lJ fll rJ"lJ eJ-.1~ \t .. 

"lJll 

5 
LL~~ rJu rJ.J nTH m:::n~:U"lJeJ\ll n ~~ L~ eJ~"lJeJ\lfl'U,, 

Compound R1 R2 R3 R4 

R4 OCH3 OH H H 

H3CO 2 H OH H H 
R3 

3 OCH3 OH H OCH3 
R1 

4 H OH H OCH3 

5 OCH3 OH OCH3 OCH 3 

R2 0 

':ill n e-J fl nl 11 ~rJ Ll'r1 15"rJU lI~-.1 LeJ 'U,16J1dflL866JJYl ~ LLfl:::{hYl1fllfl ~ 'U,l eJ ~L ~ Ell 'l1.i'''lJeJ.J 41'1 JU1~'r1t 

':nmViJ1 n1 :::: "J51l1<ih 'I'ml1 ~n1~iiLl'r115~~~, ~ ~eJ ~11 5,7-1\9ll:U'r1eJnsIi'V'lfll11'U, l\9lmL~<iI\lLl'r1t 
Uu rf\lle)'U,1 6JJ df<71.Jn~111tilofeJufl::: 42.6 lLlil::: 84.6 m:U~l\9l""U 

~ .2 01113 611 A~ LL6'l ~ .yj3Jl·lH)\J1Tq)Vll 

11 1~ L'r1 f'! vi 'r1 UtHJl m "lJ \9l ofEl 'U ,ff'U,~.J eJ ~ dJ 11 11 tilll1 v:l'llvr'U, TI'U,1 'U, l"J5U~ 1Jl.J"rj'u'~ dJ'U~~m1 '!AI J 
'U q q q 

fflm'l'[\9,b:lJ11il u 'U,lI11nBll 1~l'V\1eJlilU'U,eJ1~TH~1:ultil "ill n nl1~nNll 11'8-.1 Gl'U"lJeJ-.1vnb lI11lU 

w~ \9l Jl....rnovf1l11dJ 'll1 ~ Jllfl l'llll fl ii fl rn:::l 'r1 Ul '?!l ~~ { l'U, m 1'r1 ~ ~eJ U Ll 'r1 fr"rrD u.t.;J beJ'U,16JJdfeJ:: b'TIfllil 

tfl ~m8~L~861 ~l1ieJ.J<11'U,n""u~\l~n~~dJ'U,1'V'ld 50 'llU~ <11'W1IT TLC assay6.7 '!AID11 tI-.1r1111~ntlU 
q 

'r1 1 -.1 bfl ii "lJ eJ .J ~ :u 'U1'V'l 1 Vi ~1 U 'll U\9l Ll ~ ~ -.1 Cl 'r1 rr"~ 1-1,1 ~ 'U,1"il 1 1 dJ i\l ~ -.1 ~ n ~ ';:) 1 n b'VI J1 n d ~ 'lll U~1, 



2 

f,aemJJferia parvif/ora Wall. Ex Baker ~.Jl~L~eJn~.J&1'rl~&1':IJ'U1v'r:l'~nnm::"ll"lrJ~l ~m~1'Vi1. , 
~11~1 'f)i1! ~ L L ~01.J b]'Yl li'Yll \l'lll Jl1v-11'lW1 1 rJU rY.J LrJ'U1"li~rJ::: L"liYl \'llfl ~ 'UbrJ &1'L ~ rJ L 1 &1' ~.J LD'U&1'l L'Vi ~ 
"JJ iJ .J hfl ~'\'l l'ITL:lJel f dJ'Uh'fl~ v-I u ti eW1 'Un ~:IJ hfl r:J ~un &i'lJ iJ.J~:IJ eJ \l "dementia" ~ fi nlHl<il fI rJ rJ, 
ml1 ~'lJ rJ .J ~nJ eJ.J lJJ &1'1:lJl 1 m ~9Jl LVI ~ nl 1 rn~ r-h'U:IJ11~ fll1 :lJ9Jl L~tl:IJ ii tlB n~Ul01 rJ U ~'Utl.J 
bb Ufl n ~ 'Vi 1eJ lJJ &1'1 :IJ11f1fllUfl:IJ Ell 1:IJ rn01'Ub rJ.J 1~ ~n'Vm1'Un~:IJ fl'U&1'.J 81 rJ fl 'U~LD'UhmJ\'ll"li 

q q qJ q 

bdJrJf ~::: ii n 11~ru L~LJ~'U ~'lJ tl.J~:IJ 8.J 1 'U~1'U 'lJ rJ.J n11fll Ufl,:lJfll1:IJ~ ~ fll1:IJ9J1 LL~::: nl1 L1 rJ U L 1rJ \l 
~ ~ 

[ll'jjll~01 bb~:::lJJ &1'l:lJl1f1U Bul1.Jl'U1~011:lJ1J n<ii 

&1'ri <ii~bbv-l'YlrJ1~~lnnll~1l~fn'jj1 hm)fll'1H:lJrJf Lb&1'~.Jl~b~'Ul1 1 l'U 20 'lJrJ.J~'U~ij 

ellrJ 75-84 L1 ~:::Jlmu'Uhfle1~l"lib:IJrJf Lbfl::: 1 l'U 5 'lJiJ.Jfl'U~firJ1mn'U 85 L1 n~:::bu'Uhfl"lJU<il, . 
ttb 'D'U n'"''U t'!l'Ufl'U~mJ1wrrJ 40-70 L1 &1'il<iinl1bU'U ~eJ 5 bUrJfboTI'Uol bdElf'101111'MrlrJ'U'ViUl'n 

~ 

lh::: 'lnmlflnUtltJnl1 1 bUrJfboTI'U~iJtllmn'U 65 L1 rn 1'"''Uttu1:::'lnm 7 LUrJfL.jJ'U~ iitllmn'U 
, q 

65 11 lb!il:::8n 50 11 15-20 LU8fL.n'U~'lJ8.JU1:::"lJlmlfln~:::iiEllmn'U 65 11 ~'UVI:IJltJm1:IJ111'U 
q 

rJ 'Ulfl ~ l!il n~::: fI n 1 1fl e1fll"lib:IJ rJffl n fll:IJmXn b'V'l11:::9J1'Ul'U~J1 rJ~l rJ l1fld'll:::ii:lJ1 n1f"t'Yl n11 Ufl::: 
qJ q <ij q 

[l11:::1'Unl1b~1~ lbfl fn 'M1l~ mbv-I'Yl rf bL!il:::rm <ii n~:::~8.Jiim n1f'U~l tJ ~1m'Vi 0ldbbv-I'Yl rJ'Yl":l h n~.J 
~ v • 

1~fl l1:IJ &1''U111 ~ n'M1 Lbfl:::l ~tJ l1fle1\'ll"li b:IJ 8fdJ 'Umh.J m n lJJ1l~:::1'U lh::: b ~ 'U J8-J n'UVI 1 eJ 1n'Ml 

u·~~u'UrJ.J'rlJJiiu1~fmn1~'Vi1tJ'lJ101 LL~ii m~-J Ell~"1fl tJmUfl:IJ rJ1nl1~1.J ~ 1~Utl rJ t'l\l1~ilm11, , 
Lb~hfl n~:::~l b U 'U~ rJ l1J L~eltJ") bd rJ n.J1:::tJ:::~ bD'Um n ~ m n~:::lJJ1~~fl 

~lL 'Vi01'lJ rJ.J l1fle1!ill"lib:IJ 8fii &1':IJ:IJ<ii :U1'U11 &1'1 :IJl1f1b n~1f'U1~~1 nVl \'ll tJ ~1 b'Vi 0lil rJr)'U lb~ rJ'"'\l. ... , 
l JJb D'U~'Yl11U bb 'lh'"'~ 1~ rJ&1'1 bWll~~1iru&1'l bVI 01 VI ~\l n~ 8 ~Jl tJ e1t'll'JH:IJ eJf~:::ii U1m rnl "lifl~&1':IJ eJ\l 

q <II q cu 

fl~!il.Jbb!il:::~1l~rJU1:::~1'Yl Acetylcholine (ACh) !il01fl\l~ltJ ~11~mJ1:::&1'1'YldbD'Uilb~El:IJ1!'J-J~1 i\l 
, , 

I 6' d IV 0 A., ~ I d 

m-J") "lJrJ-Jb'lJ'!il~&1':lJiJ.J'YlmUfl:IJ~1'Ufl11:IJ~1 fll1:IJfl~iJl'ULbfl:::'V'lfj~m1:IJm-J ~ b:IJeJ ACh fl~~\l• 
~-J'Yh1~'Ln~81nl1~1\l") 'lJrJ-J hfle1fll"liL:lJiJf tI'"'~~u'Uiim~'lhm~:IJlJ1mrn'lJrJ.J Ach It-\&1':lJiJ\l

• 
1IJHJtlEl n fj'YlTI~1'U Acetylcho-linesterase (AChE) ~~rJtJ&1'!il1rJ ACh ~eJ AChE inhibitors b'li'U 

8,9 ,.,}'''', 1"''''01 '"'''I .-.. ",.J'~"
tc;cri:i 8, ;:v3stigmine Ll\'l::: galantamine LJlb'Vifl1'U~h'l"lJ1tJ 'Vi~LJ1rJrJfl b'ITb:IJeJ1:1Jellnl'J01"lJ'Ub<il 

~ 

lllil::: "ll"::: fl rJ nTl'Yl 1 ~fl\l"lJ rJ.J l1ml11~1"lJl 'U1:::tJ::L~mL1n LL~~:::lJJ'Yll 1 Vll1flVl1 tJ"lJ1<il 
q 

brJ t-\1"li:IJL fl ~ 'Ub eJ &1'L ~ ElL 1 &1'LL 'Ll.J tl El m U'U 2 "ll"U01 ~ eJ brJ 'Ul"liJJrJ~ L"liYi I'll fl ~ 'Ub El ~b \9l m 1&1' VI1iJ 

(acety lcholine acetylhydrolase (EC 3.1.1 ,7) iim1:IJ9J1L'\AI1~L~1:::~.J~eJrJ~b"liYi~Lfl~'U bLfl::: 

bfJ'U1"llJJ1'h Yl 1fllfl~'\,HeJ&1'L\9lElL 1~'Vi1eJ (acy lcholine acylhydrolase (EC 3.1.1 ,8) Vl1El 

psuci ocholinesterase ~ ii fl11:IJ 911 L v-Il ::: ~ El 1'll Yl1 \'l1 fl ~ 'U (butyry lcholine) VI 'It1 ~VI fl~n'lJ eJ \l 

,8 Hl'[faJiJ::L"liYi N 1 'fl ~ 'U L el ~b 01 ell1 rt ~ rJ 1 1) L1JI11fl.n[) ~ b'lJ'Yi!illfl ~'U rJ ~1\l11~ L11 ~ cholinenergic 

synapses t'!1'U 'Vi U1~ "lJ rJ -J 111 Yl1N 1fl ~ 'UL rJ ~L <il ElL l~rJ-J lJJ 'Yl 11 UbL u:n~ biieJ.J'>il1 n lJJv-IlJ ~1 Jtjf.J 'l1'U 

~lbv-l1~~l mlJ1:IJ"lJ1<ii (specific natural substrate) "lJ eJ-J LeJ'U\1"li~1'hYi1fltfl~'ULeJRL01iJl1~ n\lbbdJ'll 

bel'U1"li~1'hYi1 ~ l fl ~ 'UL el ~LIJI m'Hl~:::11)llJI 11fl.neJ~ b "liYifll fl ~'Ul~b 'li'Url'U ii m1dJ b~ Ell l l eJ 'U1"liJJDl 

Yi11fllfl~'UL eJmIJl ElL 1&1'rll VlUl~ L1J 'U scavenging enzyme 1'Unl1rll\'l1 rJV1'M'l) eJ.J &1'lJUd~nrJU'illn 

ifd'nJ"lJ1<ii 8 ~l\lLJn011 m eJ'U1"liJJU1 Yi11fllfl ~ 'UL eJ rtl01 iJl l&1'ii nflln nll eJ 8 n fj'Yl li~ 'Vi ii El'ULrJt-\l"liJJ8::: 



lGjJ'r1i:1 'lfl~'UbEl~bo/!m1~ bL~'il:::bbo/!n~l,'Jn'Ul'Ub~El,'J'VEl,'J substrate inhibition n~ll~El nl1uu5,'Jf' I d 

,\1 '';,'J I 'U'V El ,'J bEl 'U1 GjJ ~1 <7l11 ~l 1~,'J rlI'U ~ ~ I n b n 'U 'Y'J El Il::: l n <7l nUb El 'U1 GjJ JJEl::: l '1J Yl ~1 fI ~ 'U bEl ~ l o/! Ell 'l ~ 
6'rlllt'U £I nl1 u 151n 11~,'J nl'l<7l ElU ~'UEl~~ bbo/! n~l,'J rlt~'V El,'J lEl'Ul'1JJJEl::: l '1JYl i:1 1fI ~'Ul El ~b o/! Ell 1ml~:::th 
Yh1i:11 fl~'U lEl~lO/!Ell'l~~tl substrate ~mmn'U'Y'JEl Rosenberry (1975) l~'Utlll rate-limiting 

step 'V El,'J nd:::U l'U nTH1,'J ~ mT'Uo/! tl'Unl'l~fl,'J ~1'llh:::n tlU l ~~itl 'U ~1l1J n'Utl ~1,'J l'VIm:::~:IJ 
(induce fit complex) lli:1:::ni:11n'VEl,'J substrate inhibition ElI'il~Ub~El~:IJllllnnl11um'U~ 

.ffW~l El'U d 'UEl nlll ndl~ tlll nl1 deacetylate 'V El,'J btl'Ul'1JJJEl::: b'1JYl ~ lfl ~'Ul tl ~bo/! Ell 1~n n'Yh1iil~,J
'\J 

ll'ln nlJ~£IEl:::b'1JYli:1 lfl~'U~l1~~El,'JhJllurlU anionic site 'VEl,'J acyl enzyme 10 

III n~ n~ll:1Jl bl~T:h ~IJ 5,7 -dimethoxyflavone ~ Ul1 n 1~'il1 n b'Vd'l n 1:::"1!llJ<il1 bb~o/!,J 
r) 'Yl 15"11~U Lf,'J btl 'U1 '1J ~6'<7l""~ n ~'111 i ~ yj' ~ o/! (j)"",'J,f'U1'U 'l I LJ ~ I 'U ill""11 Q lJu if ~,'J ~ 'U 11l yj'll ::: 'l'11 n I J , 
i ,'J bflJ l:::i~l Jdoff'U b~ tl'hl1.h:::1tJ °lluill 'UElIVlI1 b ~1:lJ ~ El 11J L rttl ,'J'ill n nl1 LLl1 n ~l"ldIII m'VI,J1 

m:::"1!llJ v111l:::JJflll:lJ ~~ lJl mL~:::£1 filli~l tJ~,'J i~,f'U ~iil1~,'J ilEl,'J m JVlllTIi,'J bfl 11:::i~~1 U 
, '\J '\J 

Lb~ ::: 1~~IJo/!"",'J n ~111 'U iJ1:1Jl ill~ ~,'J 'UEl n'ill n drr,'J lili,'J l f1"lI:::'YfEl'U vr'U TI'V El ~ ~11O/!""~ n ~11 ill rJ 
'\J , 

1.3 1I3Hlth;;::~\i0f, 
i,'Jbfldl:::i'VEl,'J tl'U vr'UTI~ i:11 1l'U Lvt El~m~lflll:lJi:lJvr'UTI1:::'VIll,J lflJ,'J ~fl,'J Lbi:1:::rj'YlTI'-uu5~

• 
bEl 'U\1 '1J:lJl fI ~ 'U l El ~L'Yl El L J ~ 

1,47Hl1Jb"lJOl nlj':),)1'J 

i,'JLflJI:::vf~IJ 5,7-1~b:lJ'YlEln.Jl~~1 ll'U ll~:::El'l:tvr'UTI~I,'J 6) Illmt'U'l'11nlJ~n~ln'YlTI" 
uu 5,'J beJ'Ul'1JJJllEll6'IlYl fl bL~:::thYl1fl lfl ~ 'ULEl ~L 'Yl El bJ~ b~ El (j) 1f1 1,'J ~fl,'J ~l ~ru~ £1 ~ El rj'YlTI"UU rf,'J

'\J v 

1,5 tid:::tl'J·Lntri~l{p\-jI~~1~-i'1J 

'i, 'lilEl'U vr'UTI~ sn1l'U"1!U(j)~I\J 6) ~bl~~,'J q'YlTI'YiI,'J1llIlI'Y'J~~, 
2, It--lllbb 'Y'J1t--l fl,'JI'UL~ rJlnU~IJ~If1ru1inun~:lJeJO/!~I'VInJJ~tll'VIIJbb~:::El<7l~I'VI m1:lJ 

Q,I <j q ~ 

'" , 
~. LUe:H1ilv 

A.cf 0 Q Q., 0..... 

2.1 1 fj nl dOl l mUnljl ~1'J 

2.1 .1 nldivb01jl~~ 5,7-10lb~'Yliln~yhnt--;m (1) 
v ~ d 

m:;ln'UnlJ~,'Jl ml:::'VmUU'Yl 1 

L~:lJil'Ull l n 4' ,6'-dimethoxyacetophenone (2) yhu:5n1lJlrlU benzoyl chloride (3) l'U 
[nl:::~dj'Ulu~ ll:::l ilbEl~l'YlElf (4) ~,'Jb~El'\.blulY;wn:lJfEl'Ul'UIll1:::~£1 Potassium hydroxide 



4 

"J:::bfl~UDn1tJ1 acyl rearrangement l~dJu 1 ,3-diketone (5) ~~t'l:::~riEl"hlU'Yllunn1r.nn1J 

mWU~~1n "J:::~n~UDn1r.11 cyclization-dehydration 1~dhvlt'l11'm (1) ~l3J~El\lnT~ ~\lL~~~>1 

1Ubb~UIllYl~ 1 

MeOnOH Meoqo PhPyridine Y" I Y 
CH3 + Phh CI~ -------- ° :::::-... COMe 

OMe ° ° OMe 

(4)(2) (3) 

!I KOH , 
I MeO~OH 

MeOnO ~ 
... 

Y¥nPh~I AcOH 

OMe ° ~ OMeO ° 
(5)(1) 

... .. "" 
m:::u'mmj~>1~~rn:::'VIll1J1J'Yl 2 

ttl 4' ,6' -dimethoxyacetophenone (2) 'YllUDn1r.J1 Aldol condensation nu 

benzaldehyde (6) 1U~Ill1:::~ii KOH dJm11d>1u:5n1r.J1 "Jlmtuih crude chalcone (7) ~1.~ 
lu'Yllu:5n1r.J1n'lJ1EllEl~u1u dimethyl sulfoxide (OMSO) "J:::1.~dJuvlt'l111U (1) ~l3J~tl>1m~ 

~>1bL~~>11m6~UIllYl~ 2 

0 MeOKOH 


~ I CH 3 
+ 

MeOH 
-
Meoyr; 

H~ 
OMe 0 

(6)(2) (7) 

I, j 

OMeO 

MeO 

OMeO 

(1 ) 

http:dJm11d>1u:5n1r.J1
http:YllUDn1r.J1
http:J:::~n~UDn1r.11
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(9)111J~ 1 1J"~jl~l'U'lJ 1J\I~lj<i\l~'tHbs:l:';:1bm~'U~~h\l ~ 1'Unlji\l bfljl:';:~ 5,7-l~baJ'Y1 un.nvhnt1'I-t 

(1) bbUufi 2 

Exp. First step Second step 

[2] (1.05 eq.) KOH [6] (eq.) 12 (eq.) DMSO (mL) Cone. 

(M) 

A 500 mg 4 eq . 1 0.1 50 mL. 0.5 

B 500 mg 8 eq . 1 0.1 50 mL. 0.5 

C 1000 mg 10 eq. 1 0.1 50 mL. 0.1 

D 1000 mg 18 eq. 1 0.1 50 mL. 0.1 

2.1.2 nl1iJL~11:::~ 5,7-1(9) LClJYl il n~-ht,L(9)11"hnT-:l'l.t, H6'l::: 5, 7-1~H3J'Y1 iln~-m:3jt'H....J6'l1L1'H. 

nlji\lbml:,;:lf 5,7-1~baJ'Y1Dn.n-l\.tlm~s:l111tt Us:l:';: 5,7-1~baJ'YlDn.n-1J::nt'U~s:llt"'m ~\l 
bU'UD'Uvr'UlhJD\l 5,7-1~L:IJ'YlEln.n~s:l111'U "I):';:h1TInlj~~Lbtls:l\lnlji\lLml:::lf"LJ1J\l Dao11

• 

2.1.2 1 nT')iJL~11:::~ 5,7-11P1LClJYliln~-1'H.L@l")...J6'llL1'H. 

nlji\l Lfl jl:::lf 5,7-1~ L:IJ'Yl Dn.n-l 'Ut~ j~ s:l111'U (5,7-dimethoxynitroflavone; 5,7

DMNF) ~:';:LLU\lEl1Jmu'U 2 ~1'U ~1J ~l'ULLjn~:::LU'U1JiJn~tJ1LbEls:l<1l1J~f1D'Ub~'\.U'n'1l'il. (Aldol 

condensation) tmJ'Yhtlnn~mJ:::v\11\l~lJ<i\l~'U 41,6'-1~HaJ'Yl Eln.n-2'- le'lmEln slibbEl.nt 'Yl'~t 'U 'U 

(51) bb~::: l'Ul<1lJbuwnls:l&ile'l~ (52) t~r.J~:';:~1r.J1'Ub:IJ'Yl1'UD~ LL~:::t'V'HL'Yl~b.nrJ:lJle'lmDnL6Jf~ 

(KOH) vHf\l'<illmf'U1,b"LJEl\l(:,j~:lJltlfl'U~"'WLfI~El\lfl'U~mu'VIl1~iEl\l bU'ULl~l 12 ';1111\l bL~:::i\l m~ 
• 'U 

u~m rn'lJ 1J\I ~lj<i\l~'U~ ~~ ~\lltl '<illn nlJ'Yl~ ~ElUU'Ulm:IJlt 'YlnJl~LLuULL~'UU1~ Lri Elu~n~m 
~lLU'il.~'U~~ LL~l U 1 (:,j ~~.nrn'l1~l~luj:::b 'VI r.Jbbi\l bb~:,;:~n~~l r.J~l'(h~:';:~l r.Jb Elii~bbEl.n b'Yl~ Lb~:::

• 
m~leJ1~wl~D~n f111aJb"JJ:IJ"JJ'U 1 hJ~lf Ul.ff'U~1'(hs:l:::~1r.J5'U'Yl1rf~~n<1l1~~l\1~1r.J,rlbL~ 
,rlLn~m"JJ:IJ"JJ'U Ii El'U'(h1iLbi\l~h r.J 15lfb&i r.J:IJ.u~ b~ ~ mD\l LL~:';:J:';:L 'VI f.J1 ibLi\l ~::1~~lJ1I""1ir.J"'U~f 

(intermediate) 'lJD\l tl iJn~m ~\ln~El ~11 N 

~lJ<i\l~'ULu'U6Jfl~&ileJ~~hl'UtliJn~f.Jld~:::bbU\lElDmU'U 3 anU~ ~El EHld'11i b~<1l1 Lb~::: 
'v"l111 (0-, m- and p-5J (Jtl~ 3) 1'UnlJ'Yl<1ls:lEl\l1~1.JfuLtl~r.J'il.tl~mrn"LJEl\l~11i\l~"" ~11Lflil~1i 

'U 

bu'Uil'(hunn~f.Jl Lbs:l:,;:ilY\l~:::~lr.J b~El'VIlu~mrn~~~.nrn'l1~l~~\I~~ i\lbb~<1l\l1""~111\1~ 2
dJ 'U • 

http:bu'Uil'(hunn~f.Jl
http:Eln.n-2'-le'lmElnslibbEl.nt
mailto:5,7-11P1LClJYliln~-1'H.L@l")...J6'llL1'H
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.d 
'Yl Sl 

(n .) 

S2 

(n .) 

KOH 

(n.) 

"-' I 

u@)":ilt<f1," 

Sl:S2: KOH 

(equivalent) 

b3.J'Yll ,"m~ 

(3.J~ .) 

o m- p

N1 0.10 0.07 - - 0.49 1.05:1 .00:18 5 

N2 0.10 - 0.07 -

N3 0.10 - - 0.07 

N4 0.10 - 0.085 - 0.57 1.0:1.1:20 5 

N5 0.10 - - 0.085 

N6 0.10 - 0.085 - 0.57 1.0:1.1:20 9 

N7 0.10 - - 0.085 

N8 1.0 - 0.85 - 5.70 1.0:1.1:20 90 

N9 1.0 - - 0.85 

1mr'U~mj,~ 2 '<iJ::;dj'UmJ'I'llulJn1tJ1LLnl~~L'Ui'U 1mJ'tll~lJ~1Hr'U~f N \)In.ff'Urlat1, 

vnt1 m'l'llu nn1tJ1 n1JlalEJ~'U LL~::;l~L~J'Yi~'Il~yje.lfll'lJ~ (0I\l1S0) ~llJ1TI1yj~~n.n eJrn'VI.nii 100:.J , 'II 

120 [)J fi1l'lJ~ L.J1lJ ~ Lum1 ~1 5 ill:lJ\l LL~::;~m~n mJL U~ lJ'ULLU ~\lU1m rn"lJ a\ll~ l~J'n~'IlS1yj an 

1'lJ~~ij~S1Giau1mrn~lJ~~~.nrn.n LL~~\li>,)~lJ1\l 3 'VI~\l'<iJ1ni'U~~u5n1m 'lll"lJl~~l'l 
f,-J ~~.nrn6VILU ll"ri1 mt1 LL~::;L 'Yl ~\l1mil LL-iJ\l 'U1'l1"lJ EJ\l ~ ~:lJ1U ~n~~llJ~1'Yl1 ~::;~1 fJL1:J'n iil LLa.J1L'Y1 ~ ri 

'1'111 iLli\l~llJ l'lJl~ lJ:lJ'Ilm yj ~ ma\l ll~::;J::;l'V\ lJlilli\l '<iJ::; 1~"lJ a>') ~~:lJ ~ ~~Jlrnsr1 ~\l1 'Ulur111i 
1J1~'Yl ij'~-rllJl TIfi a ~:lJ1nfl J:lJ11 'Yl nJl~ 1~ lJli~l 'I'll S1::; S11lJ ~ ~:lJJ::;'VI ll\ll a 'Yi!;1 LL tJ oUl 'Yl ~ Ll~::;

• 
leJnL'lJ'U LU'U~l'll::; l'V1'1~~~~Jlrn.n 5, 7-0MNF 

~1U.ffwl1EJ'UmJ;\llml::;~ 5, 7-0MNF ll~~\l1'ULL~'UIlly.j~ 3 lL~ ::;n~lnlllJn1mll~~.J 
11-l.Lb~ 'UIll y.j Y1 4 
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o N02 o o 

H)~ H~N02 H~
V ~N02 

o-nitrobenzaldehyde m-nitrobenzaldehyde p-nitrobenzaldehyde 

~tl~ 1 lm~~1\J'Yll~bf1ii 'lH)~ tltll1 'Yl-, b~<ill- bb~~ vnn-l:ul<i1dbu'U,6]'l~&ih~
'" 

(9l1dl~~ 3 u1mru.'IJ tl.JL<ilb:IJl1~.nb'ly.jtlnL6]'~~1ibuw~1'J'Yll~~~l LJ1'U,m'H~'~bml~i 5,7-L<ilb~mJn 

.n-L'U,l<i1dy.j~ll 'J'U, . 

"" YI 

N10 

Sl 

(n.) 

0.10 

S2 

(n.) 

KOH 

(n.) 

0.57 

0.57 

5.70 

l3J'YI1"il~ 

(3J~.) 

9 

9 

90 

DMSO 

(3J~.) 

9 

10 

100 

-

m

0.085 

p

-

N11 

N12 

0.10 

0.10 

-

0.085 

0.085 

-

N13 

N14 

0.10 

1.0 

-

0.85 

0.085 

-

N15 1.0 - 0.85 

Aldol condensation 

lIIIeO~OH 
o MeO~OH ~N02 

MeOH, KOH I // Me + H~N02 ..
( ~ 

OMe 0 OMe 0 

S2 Intermediate N Sl 

Halogenation reaction 
-:?" _." N0

MeO ~ "MeO OH 12, DMSO-:?" 
I, Reflux (100-120oC), 5 hrs~ -"N02 

~ 

OMe 0 OMe 0 

5,7-DMNFIntermediate N 

Uf..l"1l1'V'f~ 3 ~d1.hf'U,<iltl'U,mnf~bml~i 5, 7-DMNF 
q 

2 
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MeO MeO 

OMe 0 OMe 0 
Intermed iate 

/ 

MeO 

OMeO 

5,7 -dimethoxy-nitroflavone 

2.1.2.2 nT'H~'\l tA~l~lf 5, 7-1~ t:JJ'Yl €I n<1i-€I~ijT,"vhnT1'" 

nldi.JLml::v{ 5,7-DMAF ~::L~aJ~lm'b 5,7-DMNF ~l~~ln 2.1.2.1 (0007 n1aJ) m 

b~aJl\I~aJfl1J'V'n~lL~LJaJ~.J1id'juild.JiJBn1lJl (10% palladium on activated charcoal; Pd/C) 

LLfl:: LLelaJ LmuLJaJv.Je.rfLaJ!?l (0.27 n1aJ) ~::fllLJluLaJ't11Uel~ (7 aJ~o) Ul'lJtl.Jt:-JfnJ1tJ~;l'U1'!XL,ylnu 

dJULlfll 1 oil LaJ.J LL~::i.JLn!?liJ1mru'lJel.J~ld<i.J~U~fl!?lfl.JltJ ~lnmd't1<.Vl~ElUUULmmhln 
dl~ LLUmL~UU1.J ld eliJ Bn1 tJl (7°h d~U~U~!?l Lb~l Ul ~,Ji~!?l!lruGYf~1!?l1iJ ~n!?l~l U~l 'ill fl:: fll tJ 

btlr1~HlEl.nI!?lml~::Jl Ul';uil'Y11 fl::fllLJ fiu 't11rf~ ~n!?ll~yh1'!XILi.J ~lLJLonL~ LJaJ.]Nb v.J!?l mel.J U~ 

d::L~LJ1 '!Xlbi.J ~::l~~ldt:-J~!?l!lruGYf~ln 5,7-DMAF ~lmJBn1lJl1iniu'lJtl.JV\~lu1mdhteldltu 

"lJel.J 5,7-DMNF (LL~!?l.J~aJmdmdLn!?ltJBn1lJli.JLLt:-Jum~~ 5) 
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Reduction reaction 

rVleO MeO 
MeOH, NH4HC03, Pd/C 
Stirred for 30 min 

OMe 0 OMe 0 

5,7-dimethoxy-4-nitroflavone 5,7 -dimethoxy-4-aminoflavone 

b'lldf-l~<;].rlrn~~i\lLml:Yfl~~lmJBn1lJl1u'lKl'l1eJ 2.1.2.1 (5, 7-DMNF) bLt'l:: 2.1.2.2 

(5 , 7 -DMAF) ,.'b11J~~~'!.h'ldl'IJ1m\l ~fl\l bLt'l:eJ\l f1'1Jd::n eJ'IJ'Yl1\l Lflii~llJiTI'Yll \l b'lL 1.J n 1 'Yl ~1nu1ml 
'IJ 

Ulbfl~lJ{bLaJmu&im d 16JJ'LLUu.u~L1Jn1'YlbaJ<;]1 mdL<;]1lJaJ ~ld~lmh\lL~ m:l"hJml1ileJ'IJ~::t'l::t'lllJ 

b'lld<;]"'leJ rh\llUfI~eJ1dv-J eJfaJ"1lU<;]~1.Jdlf'1~lnJ1LLt'l::bb'YlU~~llJ&hfh1VaJ 1u~i;w~LLnlL\:l.v'n::~l "1l 

~l~f'IJ LfI~EJ \l ii eJ"nu<;].n U 1 ~ld~l eJ ~1\l1U'Yl<;] ~eJ'IJ1~ tJ1-nL f1~eJ \lU 1 Lfl ~ V{LbaJ n L u<jinLd16JJ'LLU ui 
b'lb1Jn1m'JL<;]eJf Varian iu Mercury+ 400 ~fll1aJ~ 400 LaJn::L5f<;] ~un~faJ~l~~lnmd, 
'Yl<;] b'leJ'lJU111Ji Lml::~~llJ"1l<;]¢11 i\l MestReMova, 

~ ~ ~ 1 6' &:t .Q, A AA "f .cI.

2.1.4 nl"iY1(pHHl1Hl'tHHI1HJ\l UJ" 'lf3JbbU'lfYl~LL~::::'U1Yl"i~ L~~"bU?H(flUb·H~ 

md'Yl~ ~eJ'IJ 'l'YlTI<'d''IJ rT\l LeJUl'D'aJLLeJ.nYi~1fl ~UbeJ ~L<;] m d~ (AChE) bb~:U1Yi1~1fl ~ULeJ ~ 
L<;]md~ (BChE) ~::hlTI1Jd:~ml"lJeJ\lueJ~LbaJU (Ellman's method) 1<;]tJEJlf1rml'Hn<;]1.JBn1tJ1 

LeJ1<;]dl~.n~"lJ eJ\l LbeJ.nYi t'l11l1eJ 1fl~ULLt'l::L eJU16JJ'aJlfl~meJ~L 'Yl Ell d~ 1<;]11l1eJ1f1 ~U~-J-:U:: Ln<;]uBn1tJ1 

~eJl1Jn'IJ 5,5-I.<;]11l1mj~-2-1u1mL'lJu1'D'5n LbeJ~<;] ~1eJb'lld~:~lmLEJt'lLLaJ\l, (Ellman reagent) 

~\ll~f-l~<;].rlrn~L,ju 5-lTI1eJ-2-1U1~dLlm16JJ'LEJ<;] ~-Jii~m~eJ\l ~ln~ldi\lLfldl:i~ibm'Yl~~eJ'IJ 

ii 'l'Ylttr'IJ d~ LeJUI.'D'aJ~\l n ~11 11:'Yil1~l~ bll<;]1JBn1m'l11\l\9lwffu 

C11"iL~ iiril-lii"nl"iYlIPl6<if)'U 

LeJUl'D'JJLLeJoJiYi ~1fl ~ULeJ ~L 'Yl El Ldb'l (acetylcholinesterase; AChE) 111 n 1.J rn1'VI ~I.v-J yh 
(Type-VI-S Iypophilized powder, EC 3.1 .1.7) 

LElul6JJ'aJulYi1~ 1f1~meJ~L'YlElLdb'l (butyrylcholinesterase; BChE) 'illnoJif6J'lH)\laJl 

(Iypophilized powder EC 3.1.1.8) 

LLEloJiYi~h1eJ1fl~U leJ1EJl~~ (acetylthiocholine iodide; ATCI) LL~:: ulri1~11l1El1fl~u 

'lElleJ1<;]~ (butyrylthiocholine iodide; BTCI) 

5,5-1~hlmjb'l-2-1u1<;]db'IJu16JJ'€ln LLeJ~~ (5 ,5-dithiobis-2-nitrobenzoic acid; DTNB) 

b'lldm~d~lUmLL~WY11iiu (galantamine) LL~::~ldm<;]d~lU5L6JJ'El1'\.l, (eserine) ~\l1n 

'lJ1M'Yl 	Sigma (St. Louis , MO, USA) 

eJl.'l'IJiiu 111noJifaJ"lJEJ\l11 (BSA) 111n'IJ1M'Yl Fluka chemical 
'IJ 
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'Yl1~-(1eJ'mtJn61hJJYl ~ )-El::iil'U,ih 'Yl'U, (Tris-(hydroxymethyl)-aminomethane; Tris-HCI) 

~l mJ1';'Yl Merck (Darmstadt, Germany). 

~ll'll ~ ~ ~l tJ ~'U, 'Yl1rf (1"J1'lJit~ ~l'VIf1JEl~ ~lv\ nJ1JJ1~ mbmn~'U,1~1J1~'Yln~mrf\lTi El'U,1"J1 
q q 

VAO QJ ~ fi'

\l l 1-l, tJml'U,'lJ'U,~~l'VI11J\ll'U,lbml::'VI AR Grade) 

AChE 
.. 

acetylthiocholi ne 	 thiocholine aceta te 
(ATCI) 

o 
II 

~g'N~ /s~
~S Cl~,~OHo 	 ~ N+O

II 
o

5,5'-Dithiobis(2-nitrobenzoic acid) 
(DTNB) 

+ 


2- ni trobenzoa te-5-merca ptot hioch oline 5-th io-2- nitro benzoa te 
(yellow color) 

Uf..lUIl1'V'1~ 6 ~JJmdbL~~\lmlbn~U~ n1fJlLeJ'l~dlfl.n~"ll El\lbLEl.uYlfllU1Eltfl~'U, 

~ ,:::( 0 ~ 

f.1 'StGl "a ~(j.J i,11 'SL~ (j.J i,11 Vi "aU n1 'SrJ {9l i,1 ilU 

i,11"a~~~1 ~uvh y.J il{ 


- ~lJfl::flltJD'\AlLV'JElf A (flllJJb"lJmJ'U, Tris-HCI 50 iifl~lJJfll{ pH =8) 


-~lJ~::~ltJD'\Alb'\AlElf B (flllJJb"lJJJ"lJ'U, Tris-HCI 50 ii~~lJJ~l{ pH = 8 bb~::b~JJ bovine 


serum albumin mlJJb"lJJJ"lJ'U, 0.1%) 

-~ld~~~ltJ1J"''\Alb'\AlElf C (mlW'llJJ"lJ'U, Tris-HCI 50 ii~~lJJ~n{ pH = 8 bbfl::b~JJ L'1l'b@imJ 

I'I~Ell d~ (sodium chloride; NaCI) flllJJb'llJJ'll'U, 1 l:lJfllf bLfl:::bb:lJnitb.utJJJflflElld~ be'ln'1l'::le1 

I <?1 J ~ (magnesium chloride hexahydrate; MgCI2 .6H20) flll:lJb"lJJJ'll'U,0.2 :iJfl~hJi;nf 

?l1'S~~~1 milU1'Zl'aJ 
bEl'U,1'1l'JJ11'1~mEl~b'YlmJ~ (AChE bbfl:: BChE) ~::~llJlmnJ~::fllrJ1rV'Jb'\AlElf A l~bu'U, 

~lJfl :: ~l m El'U,16]J'6Jb-DJJ-D'U, 1130 lJit~/JJ ~. bb~::Ulm b~ El~l \lri El'U,1"J1\1lmll rJ~lJl,q::~lrJUV'J bV'JElf 
'\J 

B 1~:nmlJJb"lJJJ"lJm.h::mrn 0.3 l.Jit~/JJ~.
'\J 
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6111"i~~G'l1t1i'Ui.H<w'n'l (Substrate) 

UEJ.nrl~htEl1f1~U 1eJ1eJ1~~ (ATCI) bb~:: lhrl1~h'1eJ1f1~U 1eJ1eJL~~ (BTCI) ~::~lrJh 

"il MilliQ hmwn:lJbi~iu 1.5 ~~~1~~lf 
6111"i~~G'l1 ~ U€l ~ bb3Jlt 

5,5-1~hlmJ~-2-1uhrHuut"1lEin bbeJ~~ (DTNB) ~::~l!Jlu~l'l~::~ll'JUyh~EJf C 1-Xii 
ml~bi~iu 3 ~1'1~t~~lf 

6111"i@11€l~1\lU~~6111"i3Jl@l"iljllt (Sample and Standard Compound) ... 
~1'l~leJ~1.Jbb~:;~1'lm~'l~lUI'1::1'11!J1u~1'l~::~ltJU~b~eJf A 1ilJmlWi~iw~il.J ~ 

ct.Jbb~ 1 ~n./~~ . 1~L11iih~'YllueJ~bUU~lrll~::~ltJl~1~lbnu1El!J~:; 10 

&:..., ""'''''1 rn"i'Yl~6II€l'Uf]'Yl1)~1~11) 3J ~"iL't'I~'Yl (microplate assay) 

"innnl'lvr~U1'Yll.J~bUn t m·t~1~b~'Yl1n rll1i~lm'lrrr~fllf111~~lm1f.llUnl'l£l'UrY.J 

beJU16Jl ~eJ::b 6Jlrl ~ t 1'1 ~m eJ ~b 'Yl eJb 1~bb~:;lh rl1~11'1 ~UbEJ ~b ~ eJb 1~ ~1 L11151~1mb W~ 'Yl~ \llJl15n11 
'" 

'Yl ~ ~ElU ~.J il 

1. bG1~~11~::~1!JU~byJeJf A 50 1~tm~m, ~1'l~leJ~1.JVl1eJ~11m<$11;;jllt~~:;~lU1ub~... 
d "''' "'•. 1 .,I" 1 :!-"I " ..." • I""'YlllteJ~ 6Jl.Jblm~eJ~l.JWW~lj~::;~ltJUY'lbY'lElj A VI ~~f111m"lJ~"lJU 1 ~n./dJ~. LJ1m<$1j 25 

'U 

'l~Tm1!lm, ~1'l~::~1!J iu ~b<$1J'Y1 bb~l bb~'15it<$1~~::'Yl~ ~ElU 25 i.~1f1j~m bb~::~11~::~n tJbbeJ ~ bb~U 

fl11~bi~iu 3 ~~~l~~lf U1m<$1j125 L:JJlm~<$1j ~\l1uV\~~"lJEl.Jl~lmbY'i~'Yl
• 

2, bG1mEJUi.6Jl~bb~lbb~i'15it<$1~~::'Yl<$1 ~eJU 25 1~tm~<$1j bb~ltl.11Ul~fll nTi<$1Ciln ~Ubb~\I~ 
'U 

f111~lJ11f1~U 415 UltUb~<$1j 'Yln ~ 5 lU1ri bUUb1~l 2 Ulri ~ltJbf1~eJ\ll~lmbY'i~'Yl1~b~H)f
• 

Sunrise™ 
'" '" ... 

3 , rllbb~~::~leJ~l\1'lh 3 f1f\l bL~1f11Ulrnv\lfl11El!J~::n1j£lU£l\l ~lmhel<$1jlb11n1j 

bnmJBn1lJ1 (Velocity; V) briLlunuV\~~~llli.~lff~lj~lmh\l t<$1tJhr~~m'l 

0 / ' h'b't' V blank - v sample ] 100/0 In I I Ion = x 
[ 

V blank 
, ... 

biieJ % inhibition ~eJ fil1mm::n1jtJU£l\l 

Vblank ~ eJ fll eJ<$1'll b 11nljbn<$1uB n1lJ1"lJeJ.J nlj'Yl~ ~eJu~i.1l1~1~~lj~lEl~1.J 
Vsample ~ eJ fil eJ<$1'll b11nljLn~uBil1lJ1"lJEl.J nlj'Yl<$1 ~eJU"lJ eJ.J ~lj<$1"'l El ~1\l 

2.2 f,J~nl"i~'\l~ 

2.2 ,1 m'lnl"ii\lb~11~~ 5,7-1~b3J'Yl€ln~'VJ~ltllt 
~ 6"' 'iJ .d 
~.J bml::;V\mLlm::;U1Unlj'Yl 1 

~lnnlj'Yl<$1l'1eJ.Jl~tJb~mlU~ln~lj (2) 100 ~~~nf~ Y'iu-huBn1lJ1i~Cilem~ 1 bn<$11~ 

'l11mn bbJJ1 1 ~::;iinl'lbG1~ 4-diaminomethylpyridine bYimuu~ld\lu5n1lJ1bb~ln<llldJ 1<$1rJ~::;1~ 
beJm'YleJf (4) U'l::mrn 20-30% V\~\lnljrll1iU1~'YlTI1<$1!Jf1eJ~dJu1mmt<$1mlV1 u~::;bdm,blu 

http:rll1i~lm'lrrr~fllf111~~lm1f.ll
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'Y11 tJ~n1mnu KOH [nfJ1~ml~fent ';)::l~~~~Jlrn6J'fbiju'1JEhmi.1'~~mmb1inl'mtJn ~~~::bdtl\h 

'1J El,'lJ:-j i.1'~~,'ln~111 tJ1'11tJ~n1fJlnUnj~6J5~~1n lll~u':hniqJ qJl rn'1J El,'l ~~ ~Jlrn.n~ ~El,'lmj1u 

NMR spectrum '1JEl-J crude reaction mixture ~,'li.1'jtJl~"'hm::ulumjbbUU~ 1 itL~i.1'l:IJljf:lli 
~ 

1umji\lbml::~i.1'lj~~El,'lmjl~ 
..... 6" v .d 
i.1','lbml::Vi~lfJm::U1Umj'Yl 2 

1'11mji,'lbml::Vi1~fJ1im::U1Umj~ 2 it ~l:IJi~~lU~bbi.1'~,'llnU~ljl\l~ 1 ~U 1~~~ 
mdi\lbml::~b~i.1'~\l<i,'lmdl\l~ 4 ';)::6~U1~11m::Ulumdi,'l6ml:::~,;)::1\K~~~nrnq{tJ1mrnff,'l 

~ 

bdmv1:IJtJ1mrnt~bb'Yli.1'6.nfJ~h~dElnl6Jl~1mfu~Elu~ 1 tL~:::1iflllm,r~,rU'1JEl\l chalcone (7) ~ 
~1 ~lVifumji,'lbml:::Vi1u'1J.tu~ElU~ 2 

(?\1~1\1~ 4 ~~md'Yl~~El-Jm::ulumji\l6f1dl:::~ 5,7-1~6~'YlEln.nyj~ltlU (1) 66UUYl 2 briEl 

tJf1J6tJ~fJui~~lU16m';)uGf~1,'l Gj 

Exp. First step Second step Overall 

yield (%)[2] (1 .05 eq .) KOH [6] (eq.) 12 (eq.) DMSO (mL) Conc. 

(M) 

A 500 mg 4 eq. 1 0.1 50 mL . 0.5 36 

B 500 mg 8 eq . 1 0.1 50 mL. 0.5 45 

C 1000 mg 10 eq . 1 0.1 50 mL. 0.1 63 

D 1000 mg 18 eq. 1 0.1 50 mL . 0.1 73 

2.2.2 ~m nl"Hr\l6\01~1::;..f 5,7-1(?\ L~'t1 il n~-1%t(?\'arliil1t1% 

mji,'l6f1jl::vl5,7-L~6~'YlEln.n-Lut~jyj~lt lU 1\KJ:-j~nl"~i,'l bml::Vi1Ub~~~::fI.f,'li\l~ldl\l 
~ 5 ~~~Jlrn6J'f~l<l1,;)lnmdi,'l~fljl:::~fI.f\l~ N1 ~n~::nElUElElnm6UU'1JEl\l6~-TI,'la'lJl1 1u'1Jrn::~ 
~~~Jlrnq{~L<l1,;)lnmdi,'l6ml:::~f).f,'l~ N2 bb~::: N3 ~1ju~:::nElua~Vi~ El\l~~ J:-jff~ElcilU'1JEhH~~la 

~ 

Jl~l tH,r~ ~lnmd'Yl~i.1'ElUi.1'~U~'Yl1\lmfJJll~'1JEl\l~~~Jlrn6J'f~l<l1rf\l 3 it ~Ull ~:::nmj,~nnmd 
i\lbml::vlf).f\l~ 1 lllh~~~JlrnGYf~~El\lmd ~\li.1'ld~~~Jlrnq{~1<l1,;)lnmdi\lbml::Vi1mfu~mb 
dmdna6Vi~El\l i\ltfumdi\l6ml::~ 5,7-1~b~'YlEln.n-Lut~jyj~1t lU t~m~~~U,;)lfl m:rfl muu 

'])1 f1~hrGf ~,'l lllb n~ ~ ~ ~Jlrnq{~ <l1El\l nl d Lll i.1'1 mdbl'l:tl 1tJh1Unldi\l bfldl::vloffU~ElLtJl<l1 ~ ~ 
c>i, l'iJ :::bn~ ~ l nfll1~ bn:::n :: (steric hindrance) '1J EJ\lVi IIIUt~d 1'111'tK'1J~~'1Jl1\l~lj<i~ ~U~'il:::b'lh'l11 

'U 

tJi) n1 m flU1Ut~dbUWDl ~~i1eJGf 
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.. 


.. 


, 
"" 'YI Sl 

(n.) 

S2 

(n.) 

KOH 

(n.) 

.., I 

f)\.9l111t«1U 

Sl: S2: KOH 

(equivalent) 

UJ 

'YI1Uu~ 

(am.) 

!V 1!V
'HI m'l:::~1'l (?l 

(%yield) 
....., .. 

t«113JfH.JU@l';i No m- p

N1 0.10 0.07 - - 0.49 1.05:1.00:18 5 -

99.7 

105.0 

N2 0.10 - 0.07 -

N3 0.10 - - 0.07 

N4 0.10 - 0.085 - 0.57 1.0:1.1 :20 5 99.9 

96.8N5 0.10 - - 0.085 

N6 0.10 - 0.OB5 - 0.57 1.0:1 .1:20 9 101.5 

104.3N7 0.10 - - 0.085 

I\JB 1.0 - 0.B5 - 5.70 1.0:1 .1:20 90 BO.6 

94.1N9 1.0 - - 0.85 

'UDml1mtubrlDU1'llEl~f..J~:IJ'llD~~TH.J~<iI,nrn~~~~'l1nnTHr~Lml~vffl.f~~ N2 LL~~ N3 

~tJ'YI<it ~El1J1JUlm:lJ11'YImlv:lbb1J1JLb~'U1J1~ ~1rh :W'<il<it~li'll D--'lf..J~<it.nrn~~~ Ell.J~~ (byproduct)• 
'9l1'U1UVI~lll:u<it ~~~m~ler<itil~l'U'llD--'l~li<f--'l~'U 8 1 and 8 2 ~1J'h tllV11ntJ1:1J1rnerml~lU• 
'llEl--'l~li<f~~ul'UV\lbll equivalent 'llD~ 8 2 :IJ1nwh 8 1 (mii--'lLm1~vffl.f--'l~ 4 U~~ 5) fElll~:: 
f..J ~~~~'ll El ~ ~1if..J~ <it,nrn"Yll:!J LL<it n~1~ rl1Jmii--'l Lfl"fi::Vl1 'Ufl.f~~ N2 LLI'l:: N3 LL~ Lrl ElU1'11 El~ f..J~:IJ 
'lJ El~ ~1if..J ~ <iI,nrn~~l~:U 1 n mii~ Lml~vffl.f~~ N4 LL~:: N5 ~tJ'YI <it ~El1J1JUlm':IJ11Ylnilv:l LL111J 

ll~ 1,1, 1Jl~ ~ 1111 :W'<il <it ~IJ'll D~ f..J ~ <it,nrn~~ ~ El tJ l~,)l 1,1, l'U 'IX El tin 11 LL~:::W fll1:IJ l"JJ:IJ'll El~ ~l i• 
A. cv 6' I 

1;.,J ~ <ilJlrn"Yl N :IJ1nml 

UD n :U l mt'UtllV11 n l YlmJ1m rn'llD--'l L :IJ'YI1'UD~ ~~1iLU'U~1t11 ~::~ll.Jl'Umii~ lml~~ 
(mj i~ Lflil::~fl.f~~ N6 ll~:: N7) '<il~~1111 f..J ~~tJjlnl.J1mlm:lJ11 'YI mlv:l Lb111J LL~'U1J1~i<;H:UU 
Ll ~ ::Ll~<it ~1~L~'U11:W f..J ~<it,nrn~~ ~ El tJl~'lXD II n11 LL~:: U~~1111miLYlmJ1:1J1 rn'llfl~ ~IHf~ ~Ubb~:: 
~l jll'l:W~liLUWJllt11tJiln1ll1t~j::1J1Jlumii~Lml::~I'l.f~~ N6 LL~~ N7 hH1:llJ~::f..J~~l~'llD~ 
L1'l jf..J~<it,nrn~L1'~L'riuL&1ll1n1Jmii~Lfljl::V\1'Ufl.f~~ NB L L ~~ N9 

'\J 

lwff'U<;1DU~ 2 :U::Ul~lj~uu'U<;1f N ltJr'htJiln1m~El l<;1m~Elnlierml~TI-tlUV\lhll 
equivalent j :: v\11 ~ ~lj<f~c;l'U bb~::~ljLfl:w~liLUWJlTYhtJ5n1m flD 1.0:1.1 :20 f..J~<iI,nrn~ 5,7

DMNF ~l<;)'il ln'll,';U<;1 E1U dUl1tJlllln1~1J1~'YIIT~1 tJ1ITI'l E1~:IJ'Ulm:lJ11 'Ylnjl v:l f..J~mi'YIm~ D~l 'U'lJ,';U
• 

dLLL1'<;1~B1U<;1 1jl~~ 6 

l~E1 ~ 'illnmji~Ll'ljl~~,ff'U~ 21'U1'l.f~~ N10 LL~ :: N11 jjfElll~~f..J~~l<;)~1 ~~~m~nm 
LYl dJiJ1:1J1 rn'll fl~ c;l1 r11 ~~~l tJ DM80 rl1J miLYl mJ1:1J1 rn~lif..J ~ <;1,nrnovi' ~1J11 Lrl Db YldJtJ1:1J1 rn 
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'lJehl~lYhl.'1~l.'11tJ DMSol'U,nlji\l6m1~~i'U,~ 21'U,~f\l~ N12 LLl.'1~ N13 '1JhnrnfeW~:;f.H~~L~ 
'lJEl\l~ljt:-J~~.nrnsr16~~~Wil1mnEltJ 2 Lyh ~ln~f\lriEl'U,~U1 ri\lblJn "hi'U, ~lmb~:;rJ\I~1Jl1mj 
bn~mJhn rn'lJ El \I ~1 ji\l ~mbfl~ ~lj6~ iirl1idj 'U,~l'yh u BmtJ1 J\I j~ tJ tJ 1'U,nT~i\lbm1~~~f\l~ 
N14 Lll.'1~ N15 nrJ\lliu1~lrnr.J~~.nrnsr1~\I i\lbn~~lnfEltJ~:;r.J~~L~"llEl\l~ljr.J~~.nrnsr1~

'\J 

mnnl1fEltJ~~ 60 

~ljt:-J~~.nrnsr1~L~~ln nlji\lbWn:;~ ~El 5,7-I.~b:JJYlEln6Ji-3-L'U,l~j~~ll 'J'U, (5,7-DM-3

NF) 66l.'1~ 5,7-1~ b:JJ'Yl El n.n-4-I. 'U,1m~ l.'1111'U, (5,7 -DM-4-NF) bri mbI. u~~~,r'Yljl1Jl~j\l ~fl\1'r11\1 
'\J 

Lf)ii'lJEl\l~lj~lU1TI'Yl1\l~bUnl'Ylj~lnll (1 H-NMR) ~1Jl1~ljr.J~~.nrnsr15,7-DM-3-NF ~I.~ii 

~11:JJtJ1~'YlTI~1 ii~lj5'U,u'U,mj Lb~~I.~~lmjmbtJnlitJ1~'YlTI'~~ltJ1TI~Ell.'1a.-~'U,1~jm1'Ylm1W ~ 
, '\J , 

l~~lmjrl"b 5,7-DM-3-NF Luhl'U,mji\lbf1j1~~i'U,~Ell.UL~ mun~1:JJ 1H-NMR "llEl\l 5,7

DM-4-NF bb~~\ll'U,jU~ 2 Ul.'1:;u~~\liEl~~I.fl'U,~lj1\l~ 7 
'\J '\J 

. 

"" 'VI 51 

(n.) 

52 

(n .) 

KOH 

(n .) 

LCIJ'VI1lM)~ 

(CIJ 6'l.) 

DM50 

(CIJ~.) 

.., 
"HH.J6'l!: 

m'l1~ 

(%yield) 

5,7-DMNFs 

m- p

N10 0.10 0.085 - 0.57 9 9 39.2 

N11 0.10 - 0.085 27.3 

N12 0.10 0.085 - 0.57 9 10 63.5 

N13 0.10 - 0.085 50.6 

N14 1.0 0.85 - 5.70 90 100 65.6 

N15 1.0 - 0.85 61.4 

0 I 

(f\ 1 U'Vi 1-1>\1 (\ (mutt., int., J in Hz) 

3 6.76 (s, 1 H) 

6 6.17(s,1H) 

8 6.43 (s, 1 H) 

2',3' 

5',6' 

8.00 (d,2H, J =8.0 Hz) 

8.27 (d, 2H, J =8.8 Hz) 

5-0Me,7-0Me 3.95 (s, 3H), 3.98 (s, 3H) 

http:Luhl'U,mji\lbf1j1~~i'U,~Ell.UL
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1 

0 

I 
6 3 

'? 

~ 
M ~ 400~~ q~ :e iji~

cUcri ~ ~ ~ ~ 

\/ \I , , '" , 

lr 350 

II 300 

250N02 

200 

OMeO 150 

100 

·~O 

' ~' 
N 

~ 
N ~ ~ 

a 
~ ?l 

...;,...; 

j j j j j j j j j j j j j j j j j j j j 

8.4 8.2 B.O 7. B 7.6 7.4 7.2 7.0 6.B 6.6 6.4 6.2 6.0 5.B 5.6 5.4 5.2 5.0 4.B 4.6 4.4 4.2 4.0 l .8 
f1 (ppm) 

2.2.3 j!.J~ n1"H~""tYl'i1:::;...f 5,7-1~H3J'YI un:z5-u:::;iJtUvJ~1t"n~ 

'~l1n t:-I~ nTJ'Yl~GH)\I·lh\l~'-t ~1:JJl'Hl"b 5,7-DM-4-NF ~\lfh1~tJ1~'YlTIbl~';n fhJ'-t LU
• 

i\l bml~vf~ tll ~biJ'-t 5, 7-L~ l:JJ'Yl tl n.u-4-tl::il1'-tvl ~11"m (5,7 -DM-4-AF) 1 WlJ~1.l,~ tl'-t~ tlLUL<?l ~\I 
~~Tllji\lbf1jl~V\1<?l~lj~~~nrn6J'i' 0.0692 nf:JJ ~~dj1.l,~hftlfJ~~~~~L<?l ftlfJ~:: 108.81 (rJ\I 

'bJl~rh~lj1~tJ1~'YlTI) bbf,'1~bb~~\I-iJtl:JJ~'Yll\l ~bun1'Yl b:JJ~1bb~~\li\ljU~ 3. ~ ~ 

~l1n~bun~f:JJlw:iU~ 3 ,,~t ~1.l,';hb1jW'lJtl\l~~:JJj::V\';h\l 5,7-DM-4-NF bbfl~5,7-DM-4-AF
'U 

~lir/l<?l'Vi m m:JJ'(h~lj 5,7 -DM-4-AF 1~tJ1~'YlTI~lfJL 'Ylf1uf1'Yll\l1m:JJl1'Ylml~v\ fll fJf1f\l bb~L~ 
~ . 

~l:JJlj61r1l~ljl~tJ1~'YlIT't~ 1~fJ-iJtl:JJfl1Uj<iljtl1.l, b51.l, l5:JJ tllf "lJtl\l 5,7-DM-4-AF u~~\ll111.l,

• 'U 

<il l1l \l 'Yl"" 8 

50 
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~R~ 
o:Qo:Q"; !~~
"V "y 

, 

r 

i 

~$ :!;:o! 
..0.0 .0.0 "hi 

I I Y Y 

MeO 

OMe 0 

ci cici 

~"",--~.'-......-. 

'-:r' 
;i 

i i 

8.6 8.4 8.2 B.O 7.8 7.6 7.4 7.2 7.0 6.8 6.6 6.4 6.2 6.0 5.8 5.6 5.4 5.2 5.0 4.8 4.6 4.4 4.2 4.0 3.8 3.6 
fl (ppm) 

AF 


0 I 

(.9l1U~"\l OH (mult., int., J in Hz) 

3 6.70 (d, J = 9.6 Hz, 1 H) 

6 6.11 (d, J = 1.2 Hz, 1H) 

8 6.36 (d, J = 1.6 Hz, 1H) 

2', 3' 

5",6' 

7.93 (t, J = 8.4 Hz 2H) 

8.20 (t, J = 8.4 Hz, 2H) 

5-0Me, 7-0Me 3.91 (s, 3H), 3.86 (s , 3H) 

300 

250 

200 

150 

100 

50 
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2.2.4 tH'l n1'i'YI~L'H)Ull'YI~~1HJ~Unf,1'b'aJUu;Yl6'l U6'l::U1Yl1-6'lt~ihumHe\ lIt'i~ 
",,,,J'Vi'"'. '" ... ,1'U\ll'Ul'oilfJ'U b~'Ul~T'm\llml::'VI 5,7-DM-4-NF llfl:: "JHl\lt-J~:lJ1::'VI11\l 5,7-DM-4-NF 

llfl:: £),7-DM-4-AF :IJ1'Yl ~ ~ElU r)'Yl n"uu rr\llEml6j)'~llEl;jj'l1 fll fl ~'Ul El ~l 'Yl m 1~llfl::Ul 'I11fllfl ~ 'Ul El ~ 
l'Ylmd~fimlm"JJ:IJ"JJ'U"lJEl\l~ldi\llfldl::.J~l\l "J fl'U ~El 0.1, 0.05 ll~:: 0.01 :lJn.l:IJ~ . l~tJ~ll~ 

~::ml:IJ l"JJ:lJi'U'Yl~~El\l"lh 3 flf\l t-Jflm1'Yl~~Elull~~\l1'Um11\l~ 9-12 

~.d 
"''i\l'YI 

1 

2 

3 
I d 

'''It"iiW 
I d 

"'ltU£/\ltU," 

3J1e\'i~1,"... 
(SO) 

'j; "-' ~ 1 ( "'''' t '" 'j; 'j;d '" 'iu ~ i.'l:: nl'i£/U £/\llu," '153.1 uu'b''YIi.'l "'i.'lmmH'YI lit'i~'Y1 "'113Jt~3J"',"~<Pl'YI1 ~ 

0.1 

28.42 

19.37 

8.95 

18.94 

9.75 

I 

@l1\l ') (3Jn.l3J6'l.) 

0.05 

15.79 

-0.52 

13.68 

9.65 

8.87 

• 

0.01 

25.79 

10 

2.11 

12.63 

12.06 

~.d 
-ru £/ i.'l::nl'i~U ~\l tu,"1 '15 aJU1 Yl1-i.'lt~~,"tu a t'YI eJ t'ia~ ~113J L'7l3J'7l,"~~n11 £J1li1\l ')'" 'i\l 'YI 

0.1 
_. 

1 27.46 

2 8.76 

3 10.45 
I d 

"'1t"i.'l£/ 15.56 . 
I .ct 

"'1 blJ £/\l blJ," 10.34 

3J1t91'i~1,"... 
(SO) 

(3.1 n./3J6'l.) 

0.05 

24.98 

38.62 

53.11 

38.90 

14.07 

• 

0.01 

21.57 

19.01 

21 .57 

20.72 

1.48 
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~1~1-1~ 11 I!--J SlnljrJU t.J~\JLEl'U,l6))'~bbEl.n.y]Slll'1~'U,bEl~L'Yl en 'm'''lJ Ehl"lJ Eh'jt-J~m:::v\11\J 5,7-DM-4-NF 

bb Sl ::: 5,7-0M-4-AF 

~d 

A~\l'YI 
 1fl t1~U:n1'HrU ~tflUl'11'aJufl~i1G'1rA~\-IMHH'YH) t'H~~W.l13Jt~ClJiUi.'ftvlYI1 t1~1\l 'J• 

(ClJn.l3JG'I.) 

0.1 0.05 0.01 

1 22,63 14,74 -9,47 

2 6 ,84 0,53 3,68 

3 7,37 1,05 4.73 
I 

I "" A1taG'lti 5,4412.28 -0.35 
, 

I '" A1LUtI,HUU 8.97 8.06 7.92 

ClJ11fl'HnU .... 

(SO) 

~1~1\l~ 12 I!--JSlnljrJU rY-\JLEl'U,16))'~u1.y]1Sl11'1~'U,LEl~L 'Yl en j~"lJ El-\J"lJthm~1Ij:::~11\J 5,7 -OM-4-NF 

bLSl::: 5,7 -OM-4-AF 

'" "" ~d 
A~\I'YI 

i.-' Q,.I ~ 1 tf&:lJ,. AA. r ~ ~ CJ,.I I 

~fl t1G'1t n1~t1U t1,H flU '1I'3JUd'YI~G'I A G'lut u i.'f L'YI ilL~G'f'YI A11CIJ L~3J'7lUi.'ftvl'YI1 tl1fl1\l• 
(ClJn.l3JG'I.) 

') 

0.1 0.05 0.01 

1 21.57 19.01 10,49 

2 17.31 30.01 13.90 

3 15.60 24.13 19.01 
, 

I '" fl1taG'lti 18.16 24,41 14,46 
, 

I '" A1tUtI\ltUU 

3Jllfl~~lU.... 
(SD) 

3.07 5.55 4.29 

... ... , 
I Q..; 6'4.; ,ciod '" 'V V d 

'~n n I!--J Sl nTl'Yl V1 ~ElU'il :::v'm 11 ~1 j~ \I b flJl:::VI '1'1 \I ~El\J 'U, '1'11'11111 L"LJ 1I"LJ 'U, ~V1'YllLJ 0.1 1In./1I Sl, :u• 
rh nl j rJU rY\J ~~1 ~ tJ bEl 'U,L6))'1I1 1'1 ~'j,jM) m'Yl m j~J-\J ~tl\J"D'iiV1 brtEl\J 111 n'ill n ~1l1 '\AI nljSl:::Sll t.J ~1 bb 

.d 'V 'V V Q..; r: .,CI Q..; ff'~ 
b1l tlfn11l b"lJ 1I"lJ 'U,~V1 '1'11 LJ"lJ El \I ~lj~ \I b fIJI ::: VI Sl V1 Sl\J fI\J 0,05 11 n./1I Sl . ~1 j ~\J L flJl:::VI 'Yl-\J~El\J LL~V1\J nlj

• 
tJu r7\J L~~,ff'U bb~V1\J 11 nljSl::Sll LJ b umJ"'q)VII ~1f1q)1'UnljLb~V1-\J 'l'Ylli"tJu J\J b tl'U,L'1l~"lJ tl\J ~lj~1i 

'YlV1~tlU 
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i,1'ldJl1mf\nwn::~ 5,7-l~ l~'(l ElnoJivj j;n11'H, l~~l tJ.ff'H,~ El'H,~~1 mW::~Lm~mhlmlaJ 

U'Y'h1 i,1'l dJl1rl1"1l'liHi'1 'H,nl1l~dJl~\li,1'11<;)\m~hl lvlmlr~mLU'H,Ell'VI11Li,1'1~Gi EllU LL'(l'H,nl1LLtJn 
v 0 ~ j!::::( I I 

~lm'VI\llm::"l51tJ~1 '1l\l~ml~tJ\lmndJlnnl1
• 

'H,Elm1nii'l~1'hnldi\l Lm1::~i,1'11El'H,0'mf"lJEl\l 5,7-l~L~'(lemoJivjfl111'H, 2 'l1U~ l~LLri
• 

5, 7 -1~Lm'W noJi-4-1'H,1~1vj fl111'H, LLfl:: 5,7-l~ L:kl'(l El n.n-4-El::n1'H, vj~:n11'it LLGi ~11"l5U~'VI~\ld13i 

i,1'ldJl1m'h 1 iU1~'(lrr~~ El rh\ll1n~1~ ~11i\l Lml::~rf\l ~e)\lii'iir)'(lTI"rJu rY\l Le)Ul'1l~1f1~'ULEl~L '(le)• 
Ldi,1'l~~l LLi,1'~\l "h 'VIaJlu1~1 LL~::'VIaJEl::n1uu'it~lLL'VI1-\,\l~111 "lJe)\l 5,7-L~L~'(lEln.nvjflll1ui.aJii

'U '\J 

N~1 'itnl1L ~~nldrJU rY\lUULEl'UL'1l3fLLGi mjl\l1~ 
1um1~m~1f1~ii'LLJJ~::~Ul1 El'U ~~UTI"lJe)\l 5,7-l~L~'(l e)n.n-vj~111U~ ii'V\aJi.'itl~j LL~::e)::

• '\J 

n1 'H,1U~l LL 'VI 1-\,\l~1 11- ~::1i ~hnl1 rJU d~\l LElUi.'1l~1 f1 ~UL El ~L '(]ElL 1 ~LaJ~iL1'h ~ f11 1 LlGi1 'U '(l1 \I 

n~unUElU0'UTI"lJ El\li,1'ljU1::n Elud'1U~l LL'VI1-\,\l L~~l- LLfl:: El Elf[ '(l- e:Jl"il~::LL~~\lnl1rJU rY\l~~\lnl1 
• 'U 

l~ ~\lf111U1:: tJ n~nlji\l Lf1j1::~iIT5u ") L vl e:J i\l Lf111::~e:JU 0'UTI"lJ e:J\l ~lj~ ii~1 Ll'VI 1-\,\l<;)\l n~11 

Gi e) lu mfi lIT"lJ e:J\ll ~ L~trf (Wheeler's method) 

4. i.'I'jUU~::Li.'I"mm::L~~.J1 flU nl'j~iu'l".ff"G1 u1tJ (.9l~u(.9l-;)"tJ'j::rU'1l',"4."'Y11\JtJ"j:;unGf7Ju\J. ~ 

e-J~\Jl"~iuYi1vl 

1um1~m~nf1f\ld'lLJJ~::~Ul1 e:JU 0'UTI"lJ eJ\l 5, 7 -L~L~'(l eJn.n-vj~111U~ii'V\ aJ'1.'it1m LLt1::El:: 
• 'U 

n1 U 1 U~l LL'VI 1-\,\l ~1 11- ~::1 i f11 m1 rJU rY\l LEl U 1 '1l~1 f1 ~UL e:J ~L '(l eJ L1~LaJ ~ L1'h~wn Ll Gil'it '(l1\l 

n~unueJu0'UTI"lJ eJ\l i,1'111h::n eJuii'1U~l LL'VI1-\,\l L~m- LL~:: El elf['(l- e)1~~::LL~~\lnl1 £111 rY\l~ i,1'..m-.il 
• 'U 

L~ ~ \l f111U1:: tJ n ~m1i\llf1j1::~iIT5U "I L vl e) i\l Lm1::~eJU 0'UTI"lJ eJ\l ~lj~ii~1 Ll'VI 1-\,\1 ~~\ln ~T) 

~ eJlu mfi lIT"lJeJ\li~L~eJf (Wheeler's method) 

1. Jaipetch , T . ; Reutrakul, V. ; Tuntiwachwuttikul, P. and Santisuk, 

T. Phytochemistry 1983, 22, 625-626. 

2. Sutthanut, K.; Sripanidkulchai , B.; Yenjai, C. and Jay. J Chromatogr A 2007, 

1143, 227-233. 

3. Ruijjanawate , C.; Kanjanapothi, D.; Amornlerdpison, D. and Pojanagaroon , S. J. 

Ethnopharmaco/2005 , 102, 120-122. 

4. Yenchai, C.; Prasanphen, K.; Doodee, S.; Wongpanich, V. and Kittakoop, P. 

Fitoterapia 2004, 75, 89-92. 

http:i.'I'jUU~::Li.'I"mm::L~~.J1
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t ci- 'J'wn 1 f)1~~tlmeJ-:Jrli:h ~tleJU'Vll-:JLf)~U~::;t]'Vl~5uJ.mn/lG}flf1 f)~lJleJ'ff!'VHH'HY L~eJ H/tJeJ~nlJW:'1~Il1~~ 

~tl 'm bflel~ lG}fL1Jelf 

mlllJmWf1'fflJu~'ff'Vl~l~'illm'l1~lm~'lfltJ~l~llJJ\.J 10 'lfiJ~ 1~tJ~1m-:J'ff~l-:Ji-:Ju'ff~-:JllJnJ~ I 
• OJ 

lrlmh1tJ'Vl~'ffeJut]'Vl~5uJ-:JleJlJ1G}flfIW~.y;(j 1f)~\.JleJ'ffl'Vlm~~ 'WU11 ~1~ 6 ~t]'Vl~tll'Hj''lJJ-!l~~~~~ ~tl 
Cj c1IQ,1~ 1 ~ .::1IQ.1~~ t I ~ Q.I~ 

47,1 % ~eJ.;j~.;jm f)eJ 'ffl~ 7 llf11tJUtJ-!l 42.6% 'ffJlJ'ffl~VlJ'l1lf11t1UtJ.;j\9l1tlJl 30% ~1'lHl'Vllitl1~EJUtI~ 

W't.J1G}flfU1~Ii1f)~\.JleJm'Vlm~'ff 'W'ldl 'ffl~ 7 ~t]'Vl~~-!l~~~ ~eJ 84,6% \9ll11~1U ~l~ 6 (46,2%),10 

(22 .8%),8 (17.9%) llIi~ 9 (16.5%) ~l1m'liu 1~tJ~1~m\9l~~llJf)111~lJ'Vll~lJ~t]'Vl~iJuJ-:JIVlJl9flfi-:Jff~N~ 
'll~~mru 95% ~ml111"jlJ'\rlJ 0.1 n~~tl~lJ~fJn~~~\9l~ 

1: R, R2, ~ =H; R, =OMe 
R2 

2: R, R" R2, R3 =HR3 
3: R, R2, =H; R" RJ =OMe 

MeO 0 
4: R = H; R" R2, R3 = OMeI 
5: R = Me' R = OMe ' ~ R = HR1 " "3 
6: R =Me; R3 = OMe; R" R2 = H 

7: R =Me; R" ~, R3 = H 

8: R =Me; R" R3 =OMe; R2 = H 

9: R = Me;R" R2, R3 = OMe 

10: R, R" R2 = H; R3= OMe 

OR 0 

~ ~O.d ~o ~" 3J~c:'J 
100% Ul1 %i 5% ll~ ~ 50% IlJ'VlllJeJIi-lJl (11i 1-4) 1l(j1'Vllfllnlml~'l1mmmru~1'j 611"~7~JtJ11illf1~ 

1mm h1tl~lf.j '\"lUll 1TI 1 uYn~~1t1100% Jl) llJ~'ffl~ 611~~ 7&l1lJ 1TI 2 (~n~~Ju 1 % 1:IJ'VllW)~-Jl) 

'VlllJeW-Jl) nmmru'ffl~ 7 19,llnU 98.4 n~~tl~ll~fJf1~lJ'\JV.:jm~'lfltJ~.:jIll1.:jllUiJll'lfU~-!l lm~1TI 4 (~n'fl
'

~1tJ 50% 11l'YlllJtl~-Jl) iJ'll~mru~l~ 7 1'l'11nU 245.3 nIi~tl~lJ~eJtl~ll'\JV-:Jm~'lfleJ~-!lILr1.:jIlUU!!'If!!~.;j 



.' v v 

'illflnui~(JhH'hiJn m~(JijoDf)!~'lHHt'U~~,:jn 
, '" 

• y 

m 'nh flU! 'il ~'V'l 'lJ! Q 'V'll ~ ~l 'j 7 'llJ U~:IJl ill ~ f) 'U oDl,:j.w f) (J ~,:j ~l nYl flWn 'il ~f11UfllJU~:IJl OJ 'l 'U 
u u • 

, y 

rI~~nillCVl1~f)(JlflllJ'Vll,:jU~m fll'il'Vh l~l~wfll'j !~lJ~l'j ~,:jfl~ 11n~,:j hJ'l 'WrI~\9Ulillcvl'llJmlJlill 
• y • 

Vi~f),:j fll 'j 'U f) fl 'ill fln1-W U i)U'~ 'il ~,:j m 'il 'l ~1f)'Vll'U f) ~ ~n~u 'Vl 'U!lJ'VlllJ f)[;'j i~ !tIP! I'U D,:j 'illfl1~'U 
.:9 ,J ~&'l<J) If)9J 1 , Oa/Q,.I'O 

fl1'jftfl'l:l1!'lJf),:j~lJ 'il,:j 'lHlJ'Vll'U f)(11'V'l 'j 1~ 'j ~ IlW !~,:j 1 CJfl11m'VlllJ f) ~ u~~~llJl'H1 fll 'il~~l'Vll(1~m CJ 

f)f)fll~~l(Jflll 

2. f11'j ij fl1 'j U ~'lJ U'J,:j i'b fl1'j UU 'j 'j U U"~ i!fI'j 1~11~lHYlflW 'llJ fl'j ~ 'lflCJfllr1,:j'1-1'11 m fll1 mfJ~lJ !'lI'U ,
qq,! ' U 

3.1 n,:j!fl'jl ~ l1mfl'rlJTI'U~~~m11lJ'l'Ufl~lJllJ lmvJm11lJ (~1'j 1-2s) f)~iJllJvJ(11 i1'U (~1'j 3-45) lm~m 
• 

llJ~vJm11lJ (~1'j 5-6s)' 

1s R = -NO 
'1 2 

2s R =-NO 
'2 2 

3s R = -NH 
'1 2 

4s R = -NH 
'2 2 

5s, R1 = -NH(CO)CH . 
3 

o 6s, R =-NH(CO)CH 
. 2 . 3 

rI~ fl1'j 'Vl1'1 ~f)'lJ q'V1 ~'llJ fl1 'j rJ'lJ~,:j W'U '19i11'f)~ !9iYl (1 1 f1~'U WTI !1'If)1 'j TI 'U V,:j ~1 'j ~ n,:j! fI'j 1 ~,.fi~ (1-6s) 

'V'l'lJ11 ~l% fll'JrJ'lJ~,:j!V'U19i11'v~!9iYl~ lf1~'U!Vml'lm'j~ ~mllJ!.u'lJ'\j'lJ 0.1 iJ"~fl~1JIP!f)ij"~~\9I'j 'Uf),:j~l'j 
y , 

Is (3'-nitroflavone) 'il ~ 'l1-1' % fl1'jrJ'lJrJ,:j!f)lJi9i11'v~!9iYl" lf1~lJlf)m\9lf)I'j~tT,:j~1'1 l'Vllf)'lJ 72.58% ri1'Utl'Vl~ 



iJ'lJJ-:JW'Wl"l$lf-urJ'm'fllf1~'Wl'eHH\9Hmff 'W'lJ11ffl':i Ss (3'-acetamidoflavone) 1l~111' % flllV'lJ5-:JItJ'Wl"l$lf 

ihm'fllf1~'Wmffl\9Hl!lffff-:Jff~ I'Vlln1J 69.45% ~-:J\9l1':il-:J~ 1 
.. q• 


, d v 

Vll'J'Hn 1 rl'flfll':i'Vl~fffl'IJq'Vl1iflll V'lJVW:l'W l"l$lfl f1~'WmffI'VHlt':ifflt'fl~-u1'm'fllf1~'Wtflffl\WDt':i ff~ fl~ 

fl'W-w'WTIvim 11'W1:1'-:Jtml~11' (ffl':i 1-6s)
q 

.. 
{,ll 'J % fJiJfJ'l~~~ii~hl~UWmr\ijI"a{,l % fJ'U5.:I'U ':l'm~1fl ~ 'UHHYlVI ~I"HT 

Is 72.58 67.74 

2s 62.25 25,00 

3s 70.87 63.24 

4s 15.13 63.67 

Ss 21.75 69.45 

6s 56.14 64.98 

Eserine (Standard) 91 .91 98.09 

, 
t~fl~ 1l1f1ffl':i 7 (5.7 -dimethoxyflavone) t~'Wffl':i~lJq'Vl~V'IJ~~W'W l"l$lf-u1'm'fllfl~'Wtflffl'Ylm':i ff 

• l~~~bJ~ U'fl~v~ljq'Vl~'Yl1~9hm'Wg'W"l~'\.h(Y'W 1'ilUf1~1tJ ~,nr'W 0~tJ~~ l~'l111nf1l':ift~tfln~11'ff1':i~ U'Vl'W 

fll"HWf1'illf1'1i':i ':ilJ'lfl~ t~fl'fl~J'W\'lfl'Wtt'fl~rnl1JV~tJ1f11'W fll':i~ll~1'l1'ffl':i 7 t~'Wm'l11Hff1lJ'H~ fl~l'Ug'W'l
q 

o MeOMeOnOH KOH 

+~CH3 MeOHH~ 

OMe 0 OMe 0 

121 

I 
Meo~o ~. 

I I · 
~ ~ 

OMe 0 

• 5,7-dimethoxyflavone 
ci Q..t rI , 

Uf>.lUm'V'lfll fll':iff~tfl':il~'l1 5,7-dlmethoxyflavone 



I 

"v
• '1HlfH].lf1UcJ-:J ll~ft-:Jlml~riel'lnf'Wi'UeJ-:Jm) 7 ~ltJ U~!'Wel-:J 1l1f1f11) !Wf1~l) 111''lJ~~'Vl~ 'Vll '~tJlf1 ~-:J 1~ 

q q 

I . cI 'j) 

QI o'.c::::t. 0 9 ru ~ .::::::.lI} 9J d Q I Q.I .c! 


tl'4V1'W 'Ii'Vl'Vl 1 b11m~'Vl'li t~!'I'W-:J 1 'b''W~!'Vll'W'W 'fltl 5,7-dimethoxy-4-nitroflavone u~~'Utl-:J~bJ'm~1111-l 

dl ~ ,.r3J ~ <lI~ 
5,7 -dimethoxy-4-nitroflavone t! ~ ~ 5,7 -dimethoxy-4-aminoflavone C)j -:J bJ'1) "Vl-:J bJ'el-:J'W 11111 'Vl 'Ii m ':itJiJ tJ-:J 

W'W 'C)j111f1~'Wwm'Vlell'j bJ'~~1f111 5,7 -dimethoxyflavone 

, 
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