
.. 

(Antimicrobial Agents from some Medicinal Plants) 


, 
.< 

QJ ..d 
l'U'YI 16 ltJ'HltJ'U 2542 



II 

• 


'U:;:". Q.I , .c. Q...I .0. Q..I ff' CI, ff' CI, OJ ..J d 

c.n~ tI'lJ r:Jf) TItJ'lJ r:JtJW'J~fI f.U VI'U1 tl1~tI f.J "'Vli1 f.U'V1 Li'J'J)J"I.!lVl ~Wl"''l f)'Jf.U)JVI11'Y1t11"'tI 'Y1)J
"q q 

a1'U'lf1 tI h1ntl)~tI flf'll1al L~~m'b'lltllvivi1 tI ~ Llt'l~'lJr:J f)'JltJ'lJ r:JtJW'J~fI ru i11fll"l.!llfli1 ~Wlt'l'l 
• q q 

- f)'Jru)JVlll 'Y1 tI1~tI ~fl~t1Jl&l·lVl1il1r:J'ltlll U'&l Ol'JVlt'l flm~tI~l1t'l1~Y]1 f)l'Jl~tI 

• 



iii 

.. 


L:lJ'tJl flU 2542 

QI • 

U'YIA6Ulfl 

.,I"" ~ OJ Jt "" "" "" 1 1 11'Uf1l'Hl."Il~Vlll."Il'J'Yl:IJq'YlLHill'U L'lJ'mLUF1'YlL'Jtl~ln'W'lJ'I."I:IJ'U 'W'J 'Yltl Vltll1lVl flnl."ll'Jj)bLi;~~• 
'Jlnm~'lJ'lmVl~fl,:mri'\lUVl(;l~LBtlVl :lJll."lnVlvi'..JtJ~';)'nl(;l~(;lltl~'U'Yl~il L'lf'U LfJm'll''U, lVlF1(;lflh
iiL'Yl'U, LflB(;l fl~~LVlVl, Lfl'Yll'Ufl(;l LW~Ul'Yll'Ufl(;l ~..:Jl."lnVlLfJm'll''U'lJfl\lVlflnl.''ll'Jj) LLI."IVl..:Jq'Yli~t1l 
I."I'U1~1'Um'Jvi'l'UL:ffmLUF1fh~tl Bacillus cereus, Staphylococcus aureus, Listeria 

monocytogenes LL(;l~ flat sour spoilage ~\lLltln~..:Jl."lnVl'lJfl..:JlfJm'll''Uvi'ltl15~fl~:IJ'Ul~'Jml'Ylml'V'J 
YJLLUU5'J'J:lJVll I."Ilm'J(Hwnl."ll'Jlvi' 3 'lJ''WVl ~fl 6-butyryl-5-hydroxy-4-phenylseselin 

(1) U(;l~l."Il'J1V1aJ 2 'lJ''WVl ~fl 5-hydroxy-6-(2-methylpentyryI)-7,8-(2-a

.. hydroxyisopropyl- 2,3 -dihydrofuranyl) - 4 -phenylcoumarin ( 2) LL(;l~5-hydroxy-6-

pentyry1-7,8-(2 -a- hydroxyisopropy 1- 2,3 -dihydrofuranyl) - 4 -phenylcoumarin ( 3) 

~\ll."ll:IJ'lJ''WVlhjiiq'Yli~l'UL:ffmLU~yh~tl 
~ln~\ll."lnVllVlF1(;lfl1 'Jii L 'Yl'UlL(;l:; Lfl5l'U fl(;l'lJfl..:J'Jlnm~'lJ'ltl lVl~fl..:J 

1~'J:lJll'Ylml'V'JYJLLuu5'J'J:lJVll I."Il:IJl'J(HWnl."ll'Jlvi' 4 'lJ''WVl ~fl pinostrobin (4), panduratin 

A (5), pinocembrin (6) lL(;l~alpinetin (7). I."Il'J~\lVl:IJVl~Utlnlvi'-w~~t1~m1~'J\lI."l-rl\llVltli5 
ft I 1 1 ~I ~ "". "" ~ IV Jt'Yll\lI."lLlJF1 'Yl'J1."I nlJ ~lnm'J'YlVll."lfluq'Yl5'Yll..:J'lJ'lm'W 'WUlli."ll'J 4 LL~~l."Il'J 5 :lJq'Yl5Vll'Ul'lJ'fl 

.,I OJ IV 

LLUF1YiL~tJ Bacillus cereus, Bacillus subti/is, LL(;l~Escherichia coli 'YlF11l:IJl'lJ:IJ'lJ'U 300 
., .

1:IJlwm1:IJliifl~l."I~ ril'Ul."Il'J 5 tJ..:Jiit:.J(;ltJutJ..:Jliim?ffl Klebsilla pneumoniae lL(;l~t1at sour 
OJ OJ .

spoilage. 'Ufln~lni1tJ..:J'Wu-jl I."Il'J 6 iit:.J(;ltJutJ..:Jliim?ffl Bacillus cereus, Staphylococcus 

aureus, Salmonella derby ll(;l~Yersinia enterocolitica. 
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Abstract 

A searching for antimicrobial agents from Thai medicinal plants, dried 

flowers of Mammea siamensis Kostorm and dried yellOW rhizomes of Boesenbergia 

pandurata were extracted with organic solvents such as hexane, dichloromethane, 

ethyl acetate, ethanol and butanol. · The crude hexane extract of M.siamensis showed 

anti bacteria activity against Bacillus cereus, Staphylococcus aureus, Listeria 

monocytogenes, and flat sour spoilage bacteria. Fractionation of this crude extract 

by column chromatography led to isolate three compounds. They were 6-butyryl-5

hydroxy-4-phenylseselin (1) along with two new compounds: 5-hydroxy-6-(2

methylpentyryl)-7 ,8- (2 -a- hydroxy isopropyl- 2, 3-dihydrofuranyl)- 4-phenylcoumarin 

(2) and 5 - hydroxy- 6-pentyryl-7 ,8-( 2-a-hydroxylisopropyl- 2,3-dihydrofuranyl)-4

phenylcoumarin (3). These three compounds showed no antibacterial activity. 

The crude dichloromethane and ethanolic extracts of B.pandurata were 

separated by column chromatography to afford four compounds. They were 

pinostrobin (4), panduratin A (5), pinocembrin (6) and alpinetin (7). All of 

isolated compounds were elucidated based on spectroscopic method. The bioassay 

results indicated that compound 4 and 5 showed significant antibacterial activity 

against BacilJus cereus, Bacillus subtilis and Escherichia coli at dose level 300 f!g 

/disc. Compound 5 also showed activity against KlebsilJa pneumoniae and flat sour 

spoilage bacteria. In addition, compound 6 was found to be active against BacilJus 

cereus, Staphylococcus aureus, Salmonella derby and Yersinia enterocolitica. 



v 

... 
'WWl 

,4 	 d ~ cv 1

2.1 	 t:-Ji:lfll'l'YI~H18Ut]'YILi'Vll..:.l'lf1m'W'ZJ8..:.l{;j..:.ltH)~l8'V1l'W8i:l'llB..:.ltl:IJ'W 'W'l ......................... 16
• 

. 	 d d I QJ • d 

2.2 	 t:-Ji:lfll'l'YI~tlBUt]'YILi'YIl..:.l"61m'W'ZJB..:.l~..:.ltlf)~~l..:.l '1 'Illf)~Bf)tll'lj) •........................... 20 


2.3 t:-J i:l fll'l'YI ~ tlB Ut]'YIi'Yll'l~1m'W'ZJ B..:.l ~'ltlO'~ ~l'l '1 'Illml f) m::"6l m VI~B'l ................. 20 


2.4 	 lltl~'l t:-Ji:l f)l'lLltI f) ~'l tlO'~ lfff1L'If'W'll B..:.l~ Bf) tll'l.f) 1~ tJ ~B~:IJ'Wlmm1'Y1 f)'llYJ 


lLUULi'l'l:IJ~l ... .................................•. .......................................................... 21 


2. 5 Lltl~..:.l t:-Ji:l fll'lLLtJ f)~..:.ltlO'~1~ ~i:lBhijl'YI'W'lJ B'l'llf)m::"6lmVI~B'l l~tI ~ B~:IJ,r 


1~'l:IJl1'Y1f)'llYJLLUULi'l'l:IJ~l ........................................................................... 22 


2. 6 Lltl~..:.l t:-Ji:lf)l'lLltI f)~'ltlO'~ lB'YIl'W Bi:l'lJ B'l'llf)m::"6lmVI~B..:.l l~tI ~ 8~:IJ,r 


l~'l:IJll'Y1f)'llYJLLUULi'l'l:IJ~l .....................•..................... ~ ................ ............... 23 


3.1 	 LLtl~'lLlt:lUfll'l~~f)~'WLltl..:.l~~l~ty'lllf)~'WvJ'llL'l~tlL'\Jf)~f:IJ'lJB'ltll'l 1 ................. 27 


3.2 	 f)l'llmtiuliitJutltytylrul'\J'l~BlJ'lJB'ltll'l 1 O'u 6-butyry)-5-hydroxy-4

phenylseselin• 	 .................... .................. ..... ......................................... ......... 29 

6 

3.3 f)l'lLmtiULiitlULL:lJtltlL'\Jf)Vlf:IJ'llB'ltn'l 1 O'u 6 - butyryl-5-hydroxy-4
5 


phenylseselin ......................... .......................... ........................................ 29 

QJ tI ~,:: d' 

3.4 	 tltytylrum'lU8'W-1 3 lB'WlB:lJVl'l 'llB'ltll'l 1 .......................................... ....... 30 


(V 	 d' ~ '" d'

3.5 	 tltytylrum'lUB'W-13 L8lJlB:lJVl'l 'llB'ltll'l 2 ....... ............ .....•.. .......• ....... ....... 32 

QJ 	 0' ~ c:;; d' 

3.6 	 tlrytylrum'lUB'W-13 LB'WLB:lJVl'l 'll8'ltll'l 3 ...............................•................. 35 


37. Lltl~'lllt:lUfll'l~~ f)~'WLltl..:.l~~l~ty'lllf) ~'WvJ'lll'l~tll'\Jf)~f:IJ'lJ B'ltll'l 4 ... .............. 36 


· ~ '""... 1. 1 	 ... 9
38. 	 f)l'llU'ltJUL'YItlUtlt\Jtylru u'lVlB'W'llB'ltn'l 4 flU pinostrobin ............................ 37 


• ~ '"" .1'" ... 9
3.9 	 f)l'llu'ltlUL'YItJUll:IJtltlluf)Vl'l:IJ'llB'ltll'l 4 flU pinostrobin ............. ................ 38 


3.1 0 lltl~..:.lllt:lU fll'l~ ~ f)~'WLLtl..:.l~~l~ty'lllf)~'WvJ'llL'l~tll '\Jf)Vlf:IJ'lJ B'ltll'l 5 ..... .. ...... .... 39 

'U 

3.11 	 'liB:lJi:l NMR tll'\Jf)Vlf:IJ'llB..:.ltll'l 5 . ....... ...... ............ ........... ....... ..................... 40 

" 

• I'"" 	 '""... 1. 1 ... 11
3.12 	 f)l'llu'ltiUl'YItlUtltytylru u'lVlB'W'lJB..:.ltll'l 5 flU panduratin A ......................... 41 

.. Id QJ.,. 11
d 	 cv 

3.13 	 f)l'lLu'ltlUL'YItlUtltytylrum'lUB'W'llB'ltll'l5 flU panduratin A .............. ... ....... 42 


3.14 	 'liCl:IJi:l NMR mUf)Vlf:IJ'llB..:.ltll'l 6 ........ ....................................... ...... ............. 44 

" 

• ~ 	 '" <V ... 9
1. 13.15 f)l'llU'ltlUl'YItJUtltytylt:ll u'lVlBlJ'llB..:.ltll'l 6 flU pinocembrin ........................... 45 


" 	 ... 9

3.16 	 f)l'llmUliitJutltytylrum'lUBlJ'lJB'ltn'l 6 flU pinocembrin ..... ....................... 46 




VI 

.d 
ml11\1Y1 	 '" 'WUl . yJ J 
3.17 LLil~\lLLf.)Uf)l'J~~f)CltJ'Ylill~fY'illf)mJ TIL'J~iH' f)m:IJ'lJB\lill'J 7 •.•.. .............. . ... 47 


ClII dO OJ 4 	 OJ 

3.18 'IlB:lJCl NMR ilLUf)VI-r:IJ'lJB\lill'J 7 ............... ....•..•. ...•..•.... ....•.•.. .............. ..• . . .... 48 

" 
~ OJ .,.~ .,. cI 1i1.!' 	 iIOJ 

4.1 LL ilVl\l tJl VI lJOill 'J 	 LlCl::: L U BWlftJ VI ill'J'Yl LltJ f) ~ VI BmVltJ f) ~ B f) f)'J:::"lfl tILLl'\\! ............. . 51 


!' OJ .,.~ J c:l 1"'.!' 	 v

4.2 	 LL il~\! tJ1VltJ f) ill 'J LlCl::: L U B'JL'lftJ VI ill'J'Yl LL EJ f) ~ VI BtJ1VltJ

Q.I

f) TI f) f) 'J!:"lfl EJ LL VI\! .... . . ....• ... 53 


.£ d ..J 1" 
 d

4.3 	 f-J~fl1'J'Yl~ ilBUt] 'Yl5'Y11\!"lflmW'lJ B\! ill'J'Yl LltJ f) ~'ill f) ~Bf) ill'JJ) ....... ... .... .............. . .. 55 


.:1 col ~ 
 1" 	 " 4.4 f-J~fl1'J'Yl~ ilBUt] 'Yl 5 'Y11\! "lflmw'lJ B\I ill'J'Yl LlEJ f) ~'ill f)')1f) f) 'J!:"lfltILLl'\\1 ... ..... ....... ..• ..... 56 


• 



VII 

";j lU fll'j.fll'W'lh~fl flU 

dtJ~ 
'U 

1.1 	 LLilVl'l5-rw~h'l '1 'lJrNill'l.n .................. .... .. . . .... . ...... . .......... .. ........ .. ... ...... 4 


1.2 	 ~ LlblVl'l..J 	 • "" {;j1'WVll'l '1 'lJeJ'll1flfl'J~'lj'lmVli:leJ'l . .. ..... . .. ...... .. ........ .. ......•... .... . ...... 5 


'11.3 	 ilm b '" .J 1 "'" 
fl':l'l il'Jl'l'lJ eJ'l illTYlYfU 'W Vl El fl ill'J.f) •..... ........ ...... ... .. .. . ..... . ............ .. . 6 

" 


'1 '" .J 1": "" 1.4 	 ilVl'lbA'J'lill1'l'lJeJ'lill'Jl'llllU 'Wfl'l'lJeJ'lill'J.f) .... . .... .. .. .... .. ...... . . ..............•.... 7 

" 

1.5 	 ilVl'JlA'J'lilfl'l'lJeJ'lill'J~lIIU1 'W1 U'lJeJ'lill'J.n .. .. ....... . ....... .....• ........ .... . ... ..... 8 

'\J 

1.6 	 ilmlA'J'lilfN'lJeJ'lill'J~lIIU1'Ufl'J~'lj'ltl .................................................... 10 

'\J 

3.1 	 llilVl'lilVl'JlA'J'lilfl'l'lJeJ'lill'J 1 . ... •.... ........................ . ............................ 31 

'\J 

3.2 	 llilVl'lilVl'J1A'J'lilfl'l'lJEl'lill'J 2 ... ...... . .......•... ..... ......•... .... . .............. .. .... . . 32 

" 

3.3 	 LlilVl'lilVl'JlA'J'lilfl'l'lJeJ'lill'J 3 ............ . ........ . . . ............. ..•••• ...•.•.............. 34 

" 

... 	 3.4 LlilVl'lilVl'Jlfl':l'lilfl'l'lJeJ'lill'J 4 ..................................... ....... ................... 38 

" 

3.5 	 LLilVl'lilVl'J1A'J'lil-rl'l'lJeJ'lill'J 5 ........................................................... . .. 43 

" 

3.6 	 llilVl'lilVl'J1A'J'lil-rl'l'lJeJ'lill'J 6 ......... . .......................... . .............. . .... . ...... 46 

'\J 

3.7 	 llilVl'lilmlA'J'lilfl'l'lJeJ'lill'J 7 .......... ...... .. ... ..... ................. ..... .............. 49 

'\J 



viii 

" QJ Q..I .oO::lItV'V QJo Q I 


l. 	 '/J'WVleJ'Wfl1'HHlVlVleJfH~l~mL'Vf~mtlm'Y11a:;mtl'lfUVlVll~ '1 ... .................... 17 


" 

2. 	 -IJ'WVleJ'Wfl1~anVl~lflm~"lflm'Vf~eJ~~ltlvlT..;la~mtl"lfiJVl~h~ '1 ................. 19 


.. 




IX 

'"TtJ~ 	 Vl'Wl.., 
I. 	 Bm.J·nLWltlLUf)Vl~lJ'lIf.l'lmc.l 1 ....................... .................... . .............. 62 


'1.1 	 ~ ~ ".1 OJ

2. 	 buc.lVlf.l'WLf.l'WLf.llJf.llc.l~L uf)Vlc.llJ 'lIf.l'lmc.l 1 .. .... ..... ...•......... ...... . ... ..... ...... 63 


'1.1 ~ ~ ".1 OJ ( )
3. 	 buc.lVlf.l'WLf.l'WLf.llJf.llc.l~Luf)Vlc.llJ 'lIf.l'l~lc.l 1 .fllW'lICllrJ ............ ............... 64 


" ~ ".1
~ OJ

4. 	 mc.lUf.l'W-13 Lf.l'WLf.llJf.llc.ltlL uf)Vlc.llJ 'lIf.l'l~lc.l 1 ..................................... 65 


" ~ ".1
~ OJ

5. 	 DEPT lL!.'i:; DEPT, mc.lUf.l'WLf.l'WLf.llJf.llc.ltlLuf)Vlc.llJ 'lIf.l'l~lc.l 1 ... .••.. ....... . 66 


6. 	 LLlJ~~LUf)Vl~lJ'lIf.l'l~lc.l 1 ........... ........................................... ... ............ 67 


7. 	 HPLC lf1c.1lJll'Y1lLf)c.llJ'lIf.l'la1lJ~ 18-21 ~lWf)~1rJ HPLC ........ ............ 68 


'1.1 	 ~ ~ ".1 OJ

8. 	 buc.lVlf.l'WLf.l'WLf.llJf.llc.ltlLuf)mlJ 'lIf.l'l~lc.l 2 ............................ .. .............. 69 


'1.1 ~ ~ ".1 OJ ( )


9. 	 buc.lVlf.l'WLf.l'WLlllJf.llc.ltlLuf)Vlc.llJ 'lIf.l'l~lc.l 2 .f)lW'lICllfJ ........................ 70 


10. 	 lUc.lVlll'WL~lJL~lJf.ll{tlLUf)Vl~lJ 'lIll'l~lc.l 2 (.f)l'W'lI£JlrJ) ......... ............... 71 


" ~ ~ " .1 	 OJII. 	 fllc.lUlllJ-13 Lll'WLlllJmc.ltlLuf)Vlc.llJ 'lIll'l~lc.l 2 ....................... . ............ 72 


" ~ ".1
~ OJ

12. 	 DEPT 90 U!.'i:; DEPT 135, mc.lUll'WLlllJLlllJf.llc.l~Luf)Vlc.llJ 'lIf.l'l~lc.l 2 .... 73 


~ ~ ".1 QJ

13. 	 buc.lVllllJLlllJLlllJmc.ltlLuf)mlJ'lIll'l~lc.l 3 ................. .. .......................... 74

'1.1 	

'1.1 ~ ~ ".1 OJ ( )


14. 	 buc.lVlll'WLf.llJLlllJf.llc.l~Luf)mlJ'lIf.l'l~lc.l 3 .f)lW'lICllrJ .... ...................... 75 


15. 	 lUc.lVlll'WL~lJL~lJf.ll{tlLUf)Vl~lJ'lIll'l~lc.l 3 (.f)lW'lItIlrJ) ......................... 76 


a' ~ ~ 0' ... 1 	 ClJ' 

16. 	 mc.lull'W - 13 Lll'WLf.llJmc.ltlL uf)Vlc.llJ 'lIll'l~lc.l 3 ........................ ..... ....... 77 


0' 	 ~ ~ 0'.1 QJ 

17. 	 DEPT 90 LL!.'i:; DEPT 135, mc.lUlllJLlllJLf.llJf.llc.ltlLuf)Vlc.llJ 'lIll'l~lc.l 3 ' " 78 


18. B'W'Wc.llLWI~LUf)Vl~lJ'lIll'l~lc.l 4 	................ . ..... ......... .. ........................ 79 


I 	 ~ ~ ". I QJ

19. 	 buc.lVlll'WLlllJL€llJmc.ltlLuf)mlJ 'lIll'l~lc.l 4 ................ ................... ........ 80

'1. 

'1.1 ~ ~ ".1 QJ ( )


20. 	 buc.lVl€l'WL€I'WLlllJf.llc.ltlLuf)Vlc.llJ 'lI€1'1~lc.l 4 .fllW'lI£JlrJ ... ................ ..... 81 


d' ~ ~ tI' .. 1 	 tv 

21. 	 fllc.lU€I'W-13 Lf.l'WL€llJf.llc.l~Luf)Vlc.llJ 'lI€1'1~lc.l 4 . ....... .... ...... . ................ 82 


tI' 	 ~ ~ tI'.1 QJ 

22. 	 DEPT 90 LL!.'i :; DEPT 135, mc.lUf.llJL€I'WL€llJmc.ltlL uf)Vlc.llJ 'lI€1'1~lc.l 4 ..... 83 


23. 	 lllJ~~LUf)Vl~lJ'lI€I'I~l) 4 .... ....... . ................................. ................... ... 84 


24. B'W'Wc.IlLWltlLUf)Vl~lJ'lIll'l~lc.l 5 	. ........................................................ 85 


~ ~ ".1 QJ

25. 	 lu'JVlll'WLll'WLlllJmc.ltlLuf)mlJ 'lIf.l'l~lc.l 5 ...... ...... ...... .. ....... ... .......... ... 86

'1.1 	

'1.1 ~ ~ " . 1 QJ ( )
26. 	 buc.lVlll'WL€I'WLlllJf.llc.ltlLuf)Vl 'J lJ 'lIll'l~lc.l 5 .f)lW'lI£JlrJ .............. ......... 87 


{ 	 11' ~ ~ tI' .. 1 QJ 

27. 	 fllc.lUll'W-13 Lll'WllllJf.llc.l~Luf)Vlc.llJ 'lIll'l~lc.l 5 .......................... . ......... 88 




x 

'Jlt1fll'Jfll fI f../U1 fl 

28. DEPT 90 LL~:; DEPT 135, Vll~m),UL~'UL~hJmfr;Htln~-rlJ 'lIENt'fl'J 5 ... 89 


29. LLlJt'fr;Htln~-rlJ'lIEJ-3t'fl'J 5 ..... .......... ................................................ ..... 90 


'1. I CC;; CC;; ". I OJ

30. bu'J~B'ULEJ'ULEJlJm':}r;Hun~':}lJ 'lIEJ-3t'fl,:} 6 ............ .... ............................ 91 


'1.1 CC;; CC;; ".1 OJ ( )

31. bU'J~EJ'ULEJ'ULEJlJm':}r;Hun~'JlJ 'lIEJ-3t1l':} 6 JllW'lItIlfJ .... ...... ..... .. ....... 92 


It' G ~ 1t' .. 1 Q.)' 

32. Vll,:}UEJ'U-13 LEJ'ULEJlJm':}t'fLun~,:}lJ 'lIEJ-3t1l'J 6 .... ...... .. ...... .. ..... ........... 93 


It' ~ ~ 1t' .. 1 OJ 

33. DEPT 90 LL~~ DEPT 135, Vll,:}UEJ'ULEJ'ULEJlJm':}r;HunmlJ 'lIEJ-3t'fl,:} 6 .... 94 


34. a'UyJ':}lL':}ti)r;Htlf)~-rlJ'lIEJ-3t1l'J 7 ...... .... ................................................ 95 


'1.1 CC;; CC;; ".1 OJ 

35. bU':}~EJ'ULEJ'ULEJlJm':}r;Huf)~':}lJ 'lIEJ-3t'fl'J 7 ............................................. 96 


'1.1 CC;; CC;; ".1 OJ 

36. bu'J~EJ'ULEJ'ULEJlJm'Jr;Huf)~':}lJ 'lIEJ-3t1l':} 7 (JllW'lIfJlfJ) ......................... 97 


d ~ ~ d' .. 1 OJ 

37. ~1':}UEJ'U-13 LEJ'UlEJlJEJ1':}r;Huf)~,:}lJ 'lIEJ-3t'fl,:} 7 ..................................... 98 


d' ~ ~ d' .. 1 (U' 

38. Vll'JUEJ'U-13 LEJ'ULmJm':}r;Huf)~'JlJ 'lIEJ-3t'fl,:) 7 (Jll'V-I'llfJlfJ) ................... 99 


39. LLlJt'ft'fLtlf) ~-rlJ'lI EJ-3t'fl':} 7 ••...........•••.••.......•...............•.........•....•.•........100 




Xl 

TLC 

Rf 

IR 
-1 

Col 

NMR 

ppm 

s 

d 

t 

m 

] 

Hz 

0 

DEPT 
'" 

GC 

Thin - Layer Chromatography 

Retention factor 

Wrared 

unit of wave number 

Nuclear Magnetic Resonance Spectroscopy 

part per million 

singlet 

doublet 

triplet 

multiplet 

Coupling Constant 

Hertz 

chemical shift 

Distortionless Enhancement of NMR signal by Polarization Transfer 

Gas Chromatography 

GC- MS Gas Chromatography- Mass Spectrometry 

MS Mass spectrometer 



XII 

.-
Vi'Ul 

.......... .......................... ...... ...... .. ...... .. .............. ................ '" '" n~~n~~:I-J tI~::;nl~ ii 


"" U'YIfl~tJfl.fll'l:ll 'YItJ ...... . .......................... ............. .... . ........... ..... .... ........... ..... iii
1 
U'YIAVltifl.fll'l:lla'lnq'l:l ......................................... .... ..... ................................. iv 


~ltJnl~~l'fl'ltl~::;nflU ..................................... ..... .. ... .............. ......................v 


'fltJnl~.fll'WtI~::;nflU ........ ............. .... ........ ................... ....... ...... ................. ...vii 


'fltJ f1l~ll&.J'Uill'WtI~::;n flU ............ .... .. ................................. ......... ........ ... ........viii 


~ltJnl~.fllfl&.J'U1n ........... .... ............... .... ............... ...... ....... .. .... ..................... ix 

Q.J' QJ d' o. 

'fltJf1l~atyan'l:lru lW::; mtlfl .............. .... .................................. ..... .................xi 
. 
u'YIli 1 U'YI'Wl.............. ........ ........ .. ...... ................... ................................... 1 
. 
u'YIli 2 f1l~'YIV1afl'llla::;&.Jaf1l~'YIV1afl'l 

2.1 W"l!~1Bcil'l ........ .... ........... .... .... ....... ............ ..... ....... ............... 12 
. 
.. 	 2.2 lfl~B'lJjfl .............................................. ................................. 12 


2.3 al~lfliJ .......................................................... ......................... 13 

.,.., 
.. 2.4 'lJ'U~fl'Unl~'YIV1afl'l ................................................................... 13 


2.5 l 'YIflilfl ~l'l 'llfl'lfl 'U f1l~'YIV1mN ................................. ................. 13 


.. "" 
2.6 	 f1l~'YIVlaEluq'YIB'YI1'l'l51ill'W (antimicrobial) ...................... .. ........ 15 


d ~ ..J' '" 

2. 7 f1l~'YIVlafluq'YILi'Yll'l'l51ill'WlUfN~'U ........................................... 15 


2.8 f1l~l~~tI:l-Jl~Q~ulla::;f1l~af)V1 .... ............................................. 16 


2.9 nl~lltln{;fl~ ......... .. .. ... ..... ........................................... .. ........ 20 


2.10 f1l~111{;fl~1ri'u~{;f'YI~lla::;f1l~m1v~n'l:lru::;'lJEl'lm~vlnV1fln{;f1~1i .... 24• 

~lnn~::;"l!ltJlVi~El'l .............................. ................ ... .. .... .......... . 25 


U'YI~ 3 f1l~llfl'fl::;\fVilamlm'l{;ff1'llla::;&.Jaf1l~'YIVl {;fBuq'YI~'YI1'l!i1ill'W'lJ B'l {;fl~U~{;f'YI~
v 	 • 

oCIt, ~ ~ 'V 

3.1 f1l~1lfl~1::;ViVilaVl~lfl~'l{;f~1'l'lJeNm~ 1 ... ........ .... ............. .......... 27 

v 


3.2 f1l~1lfl'fl::;\fVil~~~lfl~'l{;ff1'l'lJfl'l{;fl~ 2 .................................... 31 


3.3 f1l~1lml::;\fVila~~lfl~'l{;fi\~'/Jfl'lal~ 3 ...... ........ .. ... .................. 33 

'U 

3.4 f1l~ilml::;\fVil{;f~~lfl~'laf1'l'lJfNal~ 4 .... ....... ...... ........... ....... .. 36 

v 


3.5 f1l~ilfl~l::;\fVil{;f~~lm'l{;f-rl'l'lJCl'l{;fl~ 5 ..... ........ ...... .................. 38 

v 


3.6 f1l~ilfl'fl::;\fVil{;f~~lm'l{;ff1'l'lJfl'l{;fl~ 6 ..................................... 43 

'U 

3. 7 f1l~ilfl'fl::;\fVil{;fV1~lfl~'l{;f-rl'l'IJfl'l{;fl~ 7 ..................................... 47 

'U 



Xlll 

" 'VI'W1 . 
UYI Yi 4 5 'JtJ t-J (l f)1 'J'Yl VI (;'Ir.N

• 
4.1 5'Jtlf.J(lf)1'J'YlVl(lel'l'lllflVlflfl51'J.n ............................................... 50
, 

4.2 5'JtJt-J(lf)1'J'YlVl(lfl-:J'Il1f))1f)f1)::'lfltIL'VI~fl-:J ...•...•......•.................... 52
. 
.ef .01 cl =I1"'

4.3 f.J(lf)1'J'YlVl5flUI:)'YlLi'Yll-:J'lf.l.fll'Vftl fl-:J 51'J'YlLLti f) VI 'Ill f) VI fl f) 51 'J.fl ...•.... 55 

4.4 f.J(l f)1'J'YlVl5flUI:)'Yltf'Yll-:J:al.fl1l'l1i fl-:J 51'J~Lltl f) 1~'Il1f) 

)1 f) f) 'J::'lfl tI L'VI~ fl-:J ...•..•....•••......•......•.............••....•..........•........ 56 


Lflf)51'JeJ1-:Ja-:J ..•.................•............•...•..........••... ....•.....•.. .. ....•.....•........•..... 58 


• I (V,Q,. '1Id 

u'J::1Vlt-JlItI'W •...•............••............••.......••...•••..••....•...........•.......••.•......•...... 60 

" 

.fl1Vlt-JlJlf) ....•............•...••...•..•.....•.......•.•..••...•.•.........••......•....................... 61 




" 


. 

"'" un't1 1 

o 

U't1Ul 

lthJtfl':in'Wl~tI"\lln511:IJ"ll'1~ (natural preservatives) 1'Wl~J~tiI.nru·,hn..:)e:n'VI11ul;l:::l..fltf"ll'm1:IJhi 
-r'Uml :lJtf'WheJrll":):lJl n()..:) UaYil"\l::::ihl Yllll'VNnil f111tf..:) lYl11:::11'Yll":) lYl ii ..r..:)dl~eJml:IJUl;leJtiI.ntl 
'lJeJ":) er'U~LilYl UI;l:::e:n"\l'lfltll~:IJ'\.hdl'Yl5m'rj'IJ eJ":)f111t1'W eJ:IJ e:n'VI11Bnl1ilti f111tfntiltfl1'U~tf'Ylt"\l1 n 

'U , 

~"ll'tf:IJ'W1'rj1~iiu1:::tf115m'rj1 'W f111~'U~":)"\l~'W'Yl~rl'~Yil1vie:n'VI11lth l~tIlll;l:::ri eJ111dlti1L1Yll~ eJ..:), , 
"" .% 1 d 1"'~1 OJ ~.,. ~I d d..,. d ~I 1•

"\llnf111 tilti1l"ll'eJ 'We:n'VI11 l'rj eJ "ll'ueJ..:)n'Wf111l'Wllr;ltl"\l..:) lu'W l1eJ":)'Yl'Wl rin'ttl 'l5..:)"\l::: lu'WU'Wl'Yll":) 'W 

f1111'li'tfl1tfntil"\lln511:IJ"ll'1 ~ ~l1 'VI:W 'l II'Yl'Wtfl 1 n'W l~tI"\ll nf111tf..:) lYl11:::11'Yll":) lYlii 

OJln~I;lf111'YltiltfmJfl'Ylt'Yl1":)~lm'rj ldeJ..:)vi'W'lJeJ":)~"ll'tf:IJ'W1'rj1nil 10 "ll''WtiI 'rj'Uiltfl1tfntil, 

"\llntileJntfl1.n lll;l::: 11nm:::"ll'lt1l'VIaeJ":) ii~I;lf111~'U~":)l~ml'UYl.yh~tI'VImtl"ll''WtiI 111illri Bacillus 

cereus, Salmonella derby, Staphylococcus aureus, Listeria monocytogenes, Escherichia coli 

d ofl' "" "" .,1 0 1 ... "" '1 d "" .% 1UI;l::: flat sour spoilage bacteria 'l5":)lu'Wn~:IJ'lJeJ":)ll'UYl'Yll1t1'Yl'Yll 'VI In til b1Yll'WeJ..:)"\llnf111ti1ti1l"ll'eJ 'W 

e:n'VI11UI;l:::Yi1111e:n'VI11l'ill l~tI 'W eJn"\llnd1l1iii ~~n'ttleJ":) ~U1:::n eJ'U'Yll":) lYlii'IJeJ":)~"ll'1'Wl":) ~ 
'U 

Guttiferae 111i'rj'Utfl1U1:::1..fl'Yl Phenyl coumarin ~..:)tfl:IJ11t1~'U~":)f111Yil":)1'W'lJeJ":) leJ'Whaf HlV

1 d ~I 1 a'.,11 '!I do"" d 1 "" 1 Reverse Transcriptase (HIB-RT) 'l5":)lu'WleJ'W 'l5:IJ'Yl "ll' b'Wf111 l'rj:IJ"\ll'Wl'WtI'W'lJeJ":) l"ll'eJ l1tf 

HlV ~dJ'Wtfll'Vltl!'lJeJ":)hYlleJtilrt1.11i lll;l:::~"ll'1'Wl":) ~ Zingiberaceae fi111i-r'Uml:IJtf'W h Ltiltliif111 

l~tI'Yll..:)l1il'W'rj fln'ttlYliieJrll":) ~mii eJ..:) l~eJ":)"\lln~"ll'1'Wl":) ~diitf:IJu~ lU'W~"ll'tf:IJ'W1'rj1UI;l::: lYl~eJ":)• 
l'Yl ri~~l Yi'qJ Ltil tIl'il'rjl:::m:::"ll'1t1~n'l11 :lJl1fi'W f111U1:::neJ'U e:n'VI11'V1l;llt1 'l eJrll":) l'lf'W'IJ'W:IJ~'WJlt11 
un":)"ll''WtiI ~1":) 'l lU'W vi'W l~eJU1,,:)U~":)1tfUI;l:::n~'W'lJeJ":) en 'VIl1111'ill-r'Uu1:::'Yll'W UI;l:::~..:)iitf11'rj YlfU, . 

OJ '1 • .,11 ..."" ....,. a'. I "" • ~I
'Yll..:)tI11'W f1111n'ttl b 1Yl till..:) 'l "\l1 nf111'Yl tiI:IJ ~ rin'ttl eJ..:) YlU1:::n eJ'U'Y11":) lYl:IJ'IJ eJ..:) m:::"ll'lt1'rj'Ulllu'W 

U'VI~":)'lJeJ..:)'VlmLl'WeJtll1f (flavonoid) 'VIl;llt1"ll''WtiI l'lf'W 'VlmllL'W'W (flavanone), "ll'lI;lLYl'W 

(chalcone) UI;l::: 'VlmLl'W (flavone) lU'W vi'W ~..:)tfl1l'VI~ldiiYlrutf:IJu~..r":)'Yl1":) I..fltf"ll'l'Yltl1UI;l:::'Yll":) 

f111ll'rj'Ylrl' f111 ~n'ttl'Yll":) ~~ tiI.nru'l1511:IJ"ll'1 ~'IJ eJ..:) til eJn tfl1.n UI;l:::11 nm:::"ll'lt1l'VIaeJ":) Ltiltlf111 

Q..I 0'0. I q 4 .c.I .d 1v..;r.dl ~I
tfn ~I Uti n'VIl eJ..:) Yl u 1:::n eJ'U'Y11":) lYl:IJ UI;l:::'Yl til tfeJ'U fl'Yl5'Yll":)"ll'lm'rj'IJ eJ..:)tfl1'Yl Uti n tiI'W"\l..:) lu'W II'Wl'Y11":) 

'VI~":)1'Wf111l~:IJ'IieJ:IJ 
'U 

l;l'Yll..:)'rjfl n'ttlYlii UI;l:::'I11tfl1~iifl'Ylt'Y11":)~lm'rj~Uti n111iOJl ntil eJntfl1.n UI;l::: 

11n m:::"ll'l til'VIaeJ":)1U1'li'U1:::LtI"ll''W1'W I1il'W eJ tiltfl'VIm1:IJ e:n'VI11'V1~eJ'Yl1":) f111ll'rj'Ylrl'~ eJ1u111i, 
dd.d' 4. a'i d.d' IV , 

tfl1il:IJ"ll'eJ'Yl1":)l'Yltl1 riltftil1l1 Mammea siamensis lll;l::::IJ"ll'eJ'rjeJ":)ll Ochrocapus 

siamensis lU'W~"ll'~eJtI'1.'Wl":)~
'U 

Guttiferae tfnl;l Mammea
2 

, 



2 

. . 
al'jilrJ~ij?1BL1£1f)m:IJ()'Uvh~ '1 af) l'lf'U afel£JW (mA'lvr), al'jilll'U'U (l?1£1~lmj) 

'mw (~'Ul'lU~), 

'IJ'U1Vlvr'Ua~tb::;:IJlru 10- 15 L:lJGn lua elf1mhl'1lth..!dillI,Vl f)afl'U L u'Ua::;d~ Vlijtn~"lJl1LLt'l::;'i}::;
" 

Lu~ £1'U Lu'U ~h 'VIa fl~ al'jil mU L u'U'1u l~ £11 fl fl f) Vl 'j~'I11:IJ ~f) ~ru::;'lJ fl~ 'lU'i}::; L~£1 U I,f) ~iJ~m~'lu'ju
" 

hj'IJflU'1J'U1'Uf)11~ 4-6.5 L'lf'UGll:IJGn umiJ'1U:IJ'Uf)11~ 1 1Jl~-nm'i}ij~~g'U 1 'VI~fl'VIrJm11~'U 1 

lA'Ulul~iJ1 liffl'1 UVI'Ullri''U'1uri fl £1al'U n'U l u'U-n'l Ll 'VIL ~'U-a'Vl~'l afl'lil'U Vl flf) ii5"1Jl1 flflm~ £111 

'VI~mU'Uf) 'l"::;'i}
•

f) Vll:IJ ~~"IJ 'U1VlVl flf) f)11'l U'l"::;:lJlru 2 L'If'U ~ l:IJV! 'jii f)~'U'VI fl:IJ:IJl f) ~ t'l'lJ fl'l (;11'jil ii 

~f)~ru::;lU'U'jU f)'j::;a1 £1 iJl1U'j::;:lJlru 2.5 l'If'U ~ l:IJVl 'jLri fla f)'i}::;l U'U 5l'VIa fl~-;J1Ul" . . 
al'jiliJf)~'Ufl[jm:IJ{hVl'l~U LLt'l::;{hL Uill'i}y,j'j'jruLn flU~l1'1f)mA'1'UU'j::;ll'lA11'1£1 'lJtn£1" u. 

W'ULn~i1 iJ16 L y,jl::; l:IJ~Vl'VI~flVl fl'U, 
I, iffll,rl'lfU'j::;f) flUO'il f)'j'j:IJ '1'Ul'1l~ ri flafJ~li'VI i;lliJ Bril~ lli;l!:rJ'lii f)l'j'l 'lft'l::;flB'l L 'jtiJlU'U 

" 
,b'UU'l"::;f) flU'1J B'l f)lTyh lAifl'l~lm~Ul~'lfU Vl i1 iJ 

a'j'jy,jArul'1l~tn'1J B'lal'jil ~ fl Vl Bf)'1'If-rf)~lmf)l'jh~VlYlf)l'j, Llf)1'11iiYl~ffl'U, 'lf1iJ
• 

L'i}~t1Jm'VI1'j, U11'l1111'il, %ffh~'l Lf)a'j'lf1iJU11~m'j.nLLf)1'113.4 
q~ 4~' dd v , 

m!:'lfliJ:IJ'lffll'1l'l11'1mmaVl'j11 Boesenbergia pandurata lLi;l!::IJ'lffly,jfl'l11 Kaempjeria 

pandurala LU'UW'lf~B~1'U family Zingiberaceae ~Vlfl~1'U genus Boesenbergia . . . 
f)'l"::;'lfliJrJ'lil?1fllh~tlf)Vll:IJfl'Uvil'll am'lf'U f)::;Llfl'U 'l"::;Llfl'U (fllAL'VIiifl), ~'lmliJ 

~'lLlVl'l ~~m::;'lfl£1 (mAV!::;l'Uflflm~iJ~L'VIiifl), il'Uy,j'j::;ml'll1VlrJ (f)'j~ll'ly,j"1) lU'Uvl'U, 

f)'j::;'lfliJlU'Uy,j'l"'jrula1,hmf) 'lfflU~'UU'Ul'lTI£1 Ui;lf)1~~11u ~lvl'Ua'lU'j!::IJlru 90. " " 

TIf)~VllU'Uf)'l"::;'i}flLu'U~a::;a:IJm'Vll'jtn1 6 - 10 L'lf'UGlL:lJGn l'l'j~f)'j::;UBf)UmiJl~iJ1Ll'VIi;l:IJ ~la, 

Jlmi;l fia'U Liffl a l'V1a fl~ il n~'U'VIfl:IJ i:i1'U ~fl ri L'VIii fl~'U ~'UU'j::;f) flui1 £1 lA'U rll'U'1U~lU'U f)lU
" 

l'i':IJ'2fB'Un'Ua~ 
, " 

30-50 l'lf'UGlL:lJVl'j f)lu'1Utn1 12-25 L'lf'UGlL:lJGn aLlVl'lLifll lltJ'U1u'ju~
" 

Umilll'VIi;l:IJ lA'Ul,l'VIi;l:IJ'VI~mJ'U'1JBUl~iJU il'1J'U1Vlf)11'l 5-1 0 l'lf'U~l:IJGn m1 10- 30 

l'If'U ~ l:IJGn Vl flf) fl fl m U'U'lffl~iJ flVl 'lfflVl fl f) mUU'j::;vlUl~£1~ l'l::;lliJ'l n'U Vl flf)~ fl ri UmiJ'lffl'i}::;
" 

1Jl'U ri fl'U Ui;ll £1'1 UU'l"::;vlU l~iJU f)~UVl fl f)a"lJl1'V1~fl"lJl1 fl:IJ'lf:IJy,jil~f) ~ru::; l U'U fl'llLiJ m U'U 2 f)~U" . 
L~'UlaJ-a'Vl '1JtniJW'UlflVliJ'1'lfi:i1'U~lU'UL'VI-rl'VI~m11'1'U~'U, 

" 
f)'j::;'lfliJil-n'l'VI:IJVl 4 '6DVl~fl f)'j::;'lfltldh, f)'j!:'lfliJllVl'l, f)'j::;'lfliJl'VIafl'l lli;l::;m::;'61iJ 

~~ lLV! f) vh~ n'U~5'1J fl'll iffl'l-U ~l'V1'rUf) 'j::;'lfliJylh1 'U f)l'jU'j'l• fll'Vll'j ~ fl f)'j::;'lfl ill t1a fl..:j 

f) 'j::;'lfl£1m:IJ1'jflUl:IJ1'l 'lfu'j:::l£1'lf'U1 'U il'U vil~ 1 t1mtl ~1'U L'lf'U i:i1'UTIf)Ullu1'lf1 'U f)l'j 

u'j::;f) flUfll'VI1'l" LLi;l!:,b'Uvil~ 1 '1Jfl'lm::;'lfltlUlhfl.'lfL u'Ua:IJ'U 1 y,j'l"'1 'Uf)l'j~f)~lbAvil'll l~:IJlf), 
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llOll~i:lhnhf) llf)N U11'lr'h~'lf)):;~'Ul-11h·h-1l~lm~lli:l'lJf) ltJ'U[nm~1VlrU:; UOi:llJ, 'lu 

Ul'l'ltilVl llf)l'l~'l'U'tJlf)~f) LLnli:l~V1LtJ'UWlf t:)f)'U'WlfVll'l '1 'Uf)mnf)l';l~tJ1 '1 LLth iT'll';, , 
~i:l'lJ1'UUh-ru[jl~1lJnmflJ'U1'W'l~'U '1 -rnlflh~ ~l'l '11~Bf) lJln lJl[j 4, 5 , 



4 

1. vteln 

2. lu 
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.. 1. ~vf) 

2. 'nf) 
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"'" o't1 "'" "'" fll1AflMlf)\l~ 1::::flf)tJ111\lL~aJ"l.If)\li111fl (Mammes siamensis) 

'illf)f)l)~'Ulf)f)51)l~[Jwuilij~.yhf)l)l~mfimnu~d'Uvh'l '1 "LJa'l51)n WUilij51"Hl"lij 
" 

~oJl!;l'Uh'l-1m[J'lfU~V)'li1 . 

1'U~d'U"LJf)'l~f)f)ijf)l)WU 4 - phenylcoumarins 'lfU~1'1-1~ 2 '6iJ~ ?ia 6 - butyryl-5

hydroxy- 4-phenylseselin (1) nu 6-butyryJ - 5,7 -dihydroxy- 8- (3, 3 - dimethyJallyJ)- 4

phenyl coumarin (2) 1'U~d'U"LJa'l~'l!;ln~ light petroleum l~[Jij~Vl)ll"1)'l!;lfl'l V)'l~tJ~ 1.3 

.. 
o 

1 2 
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1'Wa"'l'u'IJB~M~iinl".l'Vll'U51'J'VII1n Xanthone
7 l~Llfi 1, 2-dimethoxy- 5-hydroxyxanthone 

(5) ~~LtJ'W Xanthone 'lfUVlll1:W LLadr~'VII'U Xanthone ~LrtrJ'VII'ULL~lan 6 'll''WVI AB 

5 - hydroxy-l- methoxyxanthone (3) 1 ,3-dimethoxy-5-hydroxyxanthone (4) 

1,7-dihydroxyxanthone (6) 2,5-dihydroxy-l-methoxyxanthone (7) 

1,3,7-trihydroxyxanthone (8) LLa~ 3, 5-dihydroxy-l-methoxyxanthone (9) 

LL5V1~5Vl'J1rt'J~5-rl~~~'Jtl 
'U 'U 

1.4 

Rl R2 R3 R4 R5 

3 OCH3 H H OH H 

4 OCH3 H OCH3 OH H 

5 OCH3 OCH3 H OH H 

6 OH H H H OH 

7 OCH3 OH H OH H 

8 OH H OH H OH 

9 OCH3 H OH OH H 

'Jtl~ 
'U 

14 1" d 1 d co5V1"j rt"j~5"jl~'lJB~51'J'Y1'V11'U 'Wn~'lJB~m'Jil 
'U 
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'WElflOJlfldtJ'IVlUnl)~:ijt]'YI~1'Wfl1)~.hlhnLbm:'HmJ'YIlfl ~El proanthocyanidin (10) 1w:b'W1u 

'lJEl'lnl).n ~'1:ijnVl)l~)'1nfl'1~'1LLn~N1'W)t1~ 1.5 
OJ OJ 

H 

OrOH 

,,"'~ Io 

H 

" ""OH 

n 

10 
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"'" "'t! 	 "" (Boesenbergia pandurata)f)TJ"Af)MleJ\l "" 1~f)eJU't11\l L""a.JileJ\lf)1~lfl~ 

~1 f) f)l')y)'U LeJ f) 51')1 ~tI'Wlri1iJ eJYi1f)l,)1~mfimn Uf))~'lf1tl'lfU l'l Gh~ '1 lilJ1f) lJ1tl 
\I 

'Wu-:iliJ51,)lfl ij~ti15'Uh'lr1mt1'lful'l ~'li1 
1. f)')~'lf1m'lr1~eJ'l 'WU pinostrobin (11) nu alpinetin (12) 1'U('/1'U'lJeJ'l~'l5nl'l 

BL'YleJ{ lLI:l~'W'lJ51,)l~lJl&llJ1'U;;b'U'lJeJ'l~'l5nl'lflaeJhvJeJ{lJ ~eJ pinocembrin (13), 2,6 / 

dihydroxy-4 
/ 

-methoxychaIcone (14), cardamonin (15), boesenbergin A (16) Lll:l~ 
9,10 

boesenbergin B ( 1 7 ) 

2. f)')~'lf1mll'l'l 'W'IJ pinostrobin (11), boesenbergin A (16), rubranin (18), 

panduratin A (19), panduratin Bl' (20) lW~ panduratin B2 (21) 'lmb'U'lJeJ'l~'l5nl'lLeJf) 
11, 12 

L'lf'U 

3. 	 f)')~'lf1tl'IJ11 'WU isopimaric acid, crotepoxide, boesenboxide (22), zeylenol 
/ I / 1 rJ ~ ~ 'I .. 13

(23) lll:l~ 2 -hydroxy-4,4 ,6 -trimethoxychaJcone 'U!;11'U'lJeJ'lbi'l5f)l'lfll:leJb')vJeJ,)lJ 

4. m~'lf1tl(1)1 'W'IJ pinostrobin (11), 5,7-dione flavanone, alpinetin, 5-hydroxy 
/ 	 I I / 

- 7,4 -dimethoxyflavone, 5,7-dimethoxyflavone, 5,7,4 -trimethoxyflavone, 5,7,3 ,4 

tetranlethoxyfl avone, 5 -hydroxy- 3,7 -dimethoxyflavone, 5 - hydroxy-3,7,4
/ 


/ I 
trimethoxyflavone, 3,5,7 -trimethoxyflavone, 5-hydroxy- 3,7,3 4 -tetramethoxytlavone 

'1 rJ ~ ~ I I I 	 I
'U!;11'U'lJeJ'lbi'l5f)l'lLelf1L'lf'U LLI:l~ 2 -hydroxy-4 ,6 -dimethoxychaJcone(24), 2 -hydroxy-

I I 	 / I 
4,4 	,6 - trimethoxychaIcone (25), 5-hydroxy-7,4 -dimethoxyflavone (26),3,5,7,4 

/ / 	 ' Q.J 

tetramethoxyflavone ( 27 ) lll:l~ 3,5,7,3 ,4 - pentan1ethoxyflavone (28) 1'U;;il'U'lJeJ'l~'l5f)l'l 

1 ..1 .. 14,15
fl a eJ 	 ') Yi eJ ')lJ 
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U't1't1 2 

"" <V •

2.1 'W"lfGl1£)tll~ 

dhJ'w~~lJU1'W'l~~'VIlJVl 1 0 ~iJVl l~lLti fl'l!:~ltl L~aVlw~'Wf)U vh'Yl!:altihu
• 

'Ylf)~WU~~ ~lJl~Vll'Ylti 'lh fl!:Yif) Vlf)fl~l'lii 'lJri'U-lfU ~~ ~lfllfu111111LL11~• 
~~'\JllJllJVl111'lJU1VlL~fla~ tif)u'\JlltJ~nVl~l tI~1111a::altlvh~ 1 

.,; "" 2.2 L~';i£)~:J.J£) 

u f)fl~lfll~if)~ Llnl LLa!:~Ufl'lruvh~ 1 ~iJ f)~1u11f)~ul)UGl fll'lL~ffiVltl~l1ULlil iT~ 
1i'l~if)~nf)~~Gif)1u.Q 

.,j ~ 

2.2.1 L~'lf)~flaUli'l'llJVll 

2.2.2 L~if)~~VlmfllA (suction pump) 
V.,j ( 42.2. 3 l~'lf)~'l!:l'VItI~qjqjlfllA UlJlJ'VI~U rotary vacuum evaporator) 'lJ f)~lJT~'Yl .. 

B uchi U'l!:l'YlA~l Vll'lif){lLau ~ 

2.2.4 l~if)~'VI1~Vl'VIaf)lJl'VIal (Fisher-Johns melting point apparatus) 'lJf)~lJ~-J'Yl 
Fisher Scientific U'l::l'YlA~W~'~mlJ~fll 

2.2.5 L~if)~a~lmrl (water bath) 

2.2.6 L~if)~~~hJvh 

2.2.7 Nuclear Magnetic Resonance Spectrometer (Fourier Transform) ~u
• 

JNM - A5 00 'lJ f)~lJ~-J'Yl Jeol U'l!:l'YlA&UU 
u • 

2.2.8 Fourier Transfom1 Infrared Spectrophotometer (FT-IR) iu Impact 410 

'lJf)~lJ~-J'Yl Nicolet U'l::l'YlA~'VI~~mlJ~fll 

2.2.9 Mass Spectrometer iu Trio 2000 'lJf)~lJ~-J'Yl Fisons U'l::l'YlAB~fln'tf 

2.2.10 High Performance Liquid Chromatography (HPLC) iu 303 'lJf)~lJ~-J'Yl 

Gilson U'l::L'YlA ~~~ lA~ 
2.2.11 HPLC Column ~iJVl Lichrisorp Si 'lJfNlJ~-J'Yl Gilson U'l::l'YlA~~~ll'1~ 
2.2.12 l~'llJll'Yl'Yl'lf)'U (Chromatotron) ~'U 7924T 'lJf)~lJ~-J'Yl Harrison Research • 

U 'l:: L'Yl A~wr~ClllJ~ fll 

2.2.13 UV lamp 1'1fVl'n~~f)lJm'l~~Vlfl~ULL~~'lu'lh~ UV lJ'ULl~'U TLC 
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2.3 ~11l~n 

2.3.1 ~1111~!;i:nfJ ~1111~::;i:nfJyj'liL1J'W?:fiJVI fI r.lm~r.l{l:zffJmn'JVI ~.:J1~mt'W ri el'U 

'Wl~l·li'YInfl~.:J l~llri le'JnL'lf'W, lV1f1~r.lhiil'YI'W, lr.lB~ r.l!;~lVlVl, l~'Yll'Wr.l~, lr.l'Yll'Wr.l~, U1'Yll. 
~ ~ 

2.3.2 Vl1V1V1'lfU 
" 

- ~~nll~~?:fiJVI 60G Art. 7734 i{1'VI-ruV!mr~'W1f1'J~11'Y1nTlw ll~!; 

60 PF254 (7749) r!ll'Vl'~'uLmmL'YI'YI'Jr.l'W, preparative TLC 'lJr.l.:Ju'1-J'YI E. Merck, Datmstadt 

- LUJ'W Thin-Layer Chromatography (TLC) r!I-IL~~'JU ~~nll~~?:fiJVI 
" 

60 F254 'lJr.l.:Ju'1-J'YI E. Merck, Darmstadt 

... 
"" 2.4 	 "lJ'Umfl'UfllT)1f?l~fl~ 

Llti.:JlU'W~'WVlr.l'W~l.:J '1 ~.:Jif 
1. nl'JlVl~fJ~~.:Ji:lflVl~1fJLe'JnL'lf'W, lV1f1~r.lhiiL'YI'W, lr.lB~ r.l!;~LVlVl, L~'YI1'Wr.l~ 
2. nl'J'YIVli:lr.lUtl'YI~'Yll.:J:zf1.f)l'WL l1r.l.:Jm'W1 'Wnl'JiJu~.:J LL Ufllh~fJ 
3. nl'JLLfJf1i:11'JLVlfJ fI r.l~~'W1f1'JmL'YIf1TlW 

4. nl'J'J1~i:ll'J~l'VIijr.l'Wfl'W~1f1f1r.l~~'W1f1'J~lL'YI'J1WL'Il1~1fJfl'W LVlfJ1i TLC Vl'J1~i:lr.lU 
5. nl'JlJli:11'J~'J1~lm~lnflr.l~~'W1v!'J~lL'YIn'J1YJ~11111l1u'1i:1'Y1~?f'W LVlfJnl'J• 

Recolumn, LfI'J~lL'YI'YI'Jfl'W, preparative TLC, PHLC LL~!;Vlf1~~n 

6. An'l:tli:l~u&1'Y11.:J nlfJiny,j lL~::;1 LfI'Jl!;'I-1'V1li:lVl 'JLV! 'J.:J i:lfl.:JLVI fJ L'Yl f1iJ V! 'Yll.:J 
" 

i:lLUflL'YI'Ji:lLflU ?)r.l IR, NMR, GC-MS LL~!; MS 

7. 'YI VI i:lflUtl 'YlB'Yll.:J:zf1 iny,j 1 'W nl'JiJu~.:J LL UV!liL~fJ'lJ r.l.:J i:Il'J~ LLfJ f11~ 
8. i:I'JU~~nl'J'YIVI~r.l~• 

2.5 l't1~iJ~l~h~ 'l m-m'Ufll1't1f?l~fl~ 
2.5.1 nl'Jntt'W (distil1ation) 

nl'Jntt'W?) r.l nl'JLLfJ f1~1111~!;i:n fJ ~~l nL n'W y,j r.l r.l r.l n~l n i:ll'J~::;i:n fJ LVI fJ '1 'VI1r.l 

'lJ r.l~~1111~!;i:nfJf.jl'W LfI~r.l.:Jmu Ll'l1'W LL~::;~1111~!;i:n fJ~V!1ULL'l1'Wifi:llm'Jo'Wlf1~U~l'l\11~~n 
nl'Jntt'Wffiiii 2 115 ?)r.l 

f1. nl'Jni'W Ll UU6'J'JlJm 1 if1tt'W ~1111~::;~lfJ?:fiJ VI V! r.l ~ l~ r.l{L:zffJ ~Lf1'JVI ri r.l'W'Wl:l-nli 
'lJ. nl'Jntt'WLl UU~Vlml~~'W li1'W~'W~lr.l'Wnl'Jlnu cnlde f1l'Jntt'W15if~!;l'11lr1~1 

l'11~::;i:nmU'Wlr.lri r.l'WO~~VlL~ r.lVl~~~::;i1 fJiJr.l~ fl'Wnl'Ji:lmfJ ~1'lJ r.l~i:ll'J~i:lflVll~ LVlE!liLfI~r.l~ijr.l• 
~L~rJf)il LfI~r.l~'J::;l 'VIE! ~f1jf1jlnlA LL UU'VI~'W (rotary vacuum evaporator) 

http:Vl'J1~i:lr.lU
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2.5.2 	 Vltl~lJtJ1V1'HJlh1f1'fl~ (ColufrUl Chromatography) 

1iVl tl~lJUllnl'lltJl~ l VllJl~5lJnUmlJl rum'l~ lltl fl BVl'fliilltJ'll tl~ ~l~~i{U
" 

~E)5l'l~~tl~fll'llltlflth~lJlru 20 ~tl 1 (J1Vl'Ufl~mrlVliTfl) U'l'l"lVltl~lJtJl~tl1~htJtlfl (wet 

packi ng) 1 7 tJ r;i E) tI 1 r1 ~l"'l i'l~i'll tI i'l ~ in'il tJl n tlU()~ 'l~ ~U'll a~ ~~ flll ~r.=ltJ ~ VI tl~lJUbl~l ri tl tI '1 

U'l'l~5l'l~~a~ fll'llltl fli'l~1tJ 1~tl5l'l~~tl~ fll'lLlti fl m'l'l~lVltlGll"'li'l~i'lltl'l r1llr1~ ll~l'Ulm. 
c.J5lJnU~~flll~i'l'lftJ~ 60G Art. 7734 1~tl1imlJlru~~fllL~mrtltl~5~~"'11r1'lltl~c.J5lJlthm'l• 
i'l~latl~ lL~11JltJVla~lJu1iGll"'1i'l~mtl'lftJ~L&itllnUmi pack column ~1~Nlilltl1tJVltl~lJU 
tJ~atl'lr1 'l~GlU'll tl'l ~l"'li'l~mtlr.=l~i'l~~tJLntlULl r1'1 afl VI~'IVI~'I "'l.§l~tJNlill tI'l 'UVI tl~lJU5~m~ 
VI~lJN1VlUl'll a~5l'l~ltlm~m~mtl'l~~ LL~flLyjtl-rmnN1VlUl'1 r1L1t1U LL~l'lf~ (elute) Vltl~lJU 
~l tI Gll"'la~mtl~ l VllJl~5lJ~a 1 tJ Vlaa~ fll'l'YI~atl~ ~tl'l'l~,j'~'ld'~llJ1r1Gll"'li'l:::mtILLr1'1hJ~lfl 
Nl VlUl'll E)'I~afllL~i'l 

2.5.3 	5'U-LLa{[VI'lml'Y1fl'fl~ (Thin-Layer Chromarography) 

fl. fll'lLVl1t1 lJ.fll'lf'U~itlVl-rU develop 'lim ~ LL nl'YI'l'l m~u elfl tJl fl flll'l ~ 
5~m~iir.htJ~ 'lltJl~Ym~~~'liilLuJ'U TLC 1~5~~lfl 'liilm~~1'1~Ifl'la'l~iJVllllJ5'1LLi'l~mllJflll'l 

'U 

y,ltl&inu'lJtJ1~'ll el'l.fll'lf'U~'1r1lLtJu&l~ nUN1~1'U'1 tJ L'YIGll"'li'l~altl~LVllJl~5lJr.=l~hft r15'1OJlfl ntJ 
'U 

ill'lftJ~tJ'l~mru 1 L 'Zl'tJ&lLlJVl'l tJ~ ~,hill'lftJ~'1r1Gll"'li'l~altl:alJLtJtlfl m~~l~mtl'l~'I LLr.i'ULyjtl'lr1 

illtl'1tJill'lf'U~~lJGll ~l tI1tJ'lJtl'lGll"'lr.=l~mtl 
'll. fll'lll~lJm'l 'U1LLr.itJ TLC m~~'l~~U5'15~~~tl'lfll'l'1r1Gll"'1i'l~mtl

" . 
bVl~ tltJ~'U1tJLLi'l~~ m~~u~~~LL~lJ5l'l '1i capillary rube ~lJi'l'l'1'U5l'li'l~m tI~OJ~'YI~5elU LL~lJ 

5l'ltTtJUtJlLr.itJ TLC ~'l~~UL~lJ~tJ'1r1LutJOJ~flalJ~iiOJ~AtJ6fli'll~hhn'U 2 lJi'laLlJVl'l VI~'I~lfl. . " 
OJ~~U~lJ51'lLLr1'15tJ'YI;.i'l'U11tJ develop ~tl1tJ
• 

VI. fll'l develop 'U1LLr.i'U TLC ~LL~lJ5l'll1t1uftltILL~1~lJ'1tJill'lf'U~LLnl~ 
U'l'lOJ ~l"'la~mtl~L VllJl:::5dJ lli'l~~lJGll ~l tI1tl'll tl~Gll"'li'l~alti '1r1OJ~'ll tl'l m'lmiLVltJ tlGll"'l 

• 	 • 'U 

i'l~mtILaflUtltl tJ~ r.hill'lftJ~tJr;itltl'lr1Gll"'la~mmVl~m4~tJlJl~'U ()~~~ 5'15~~~~II 'Ul bLr.i'U" . 
TLC tltlfl~lflill'lftJ~ tJ~atllr1Gll"'li'l~mtl'j:::lVltlOJtJLLr.i'U TLC lLr1'1 . 

'I. fll'jmlOJVll~lllVll1'1'lltl~51'l tJ1LLr.i'U TLC -nr.il'Ufll'l develop LL~l m 

iiltl'l UV ~fll'l~~fl~tJLL5'1 UV 'llel'l5l'l 
'U 'U 	

Vl1a'Ul'liili'l'l'1tJJn'lf'U~~U'l'jOJLfla~
• 

1altl&i'UtJ~r:Jl'lltl'l 
ill'lf'U:::'1r15tJ'YI~'I111Vl1tlltl&itJln~tJ5n~tJ1 reversible weak complex nU5l'l~'UtJ'llfl!l"l~~Jl 

" 
Vlli'lirlJVl1mVI~m u'UYi fl~l bL Vll1~'ll E)'IOJV1iTtJ '1• 

2.5.4 	 lV1'lml'Y1'Y1'leltJ (Chromarotron)18 

L UtJ L VI~tl~ iitlrfliutl fl'll el~ c.J5lJVl1a"'15l'l'lr1U~5'Y1~t~ tI mAti L'YI VI tJ VI'YI1'l1V1 'l• 

. 

'YI'l'l fli'llJ (roror) ~~flflLVI~tlU~l tI vll~~i{U'Yi~ltJUtJ'll tl~ lL~tJ lla~flfl"'l'1r1V1lJtJ~l tllJmVltl{ 

'U 'U 	 "'. 
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1 vJ 'rhvi'lt1ml:I.Jl~l fl-\1~ al)~ vi'eN Ol'Hltl f)'II:;·lri~-\11tlm'l f)m'llleJ'U nnl'Yl)'l f)~:I.J 'IIlmT'U'II:;'lf:; 

(el ute) vi'1 tI vll Yll~:;~n tI~ l'YI :l.Jl:;n:I.J GlJ Yll'lf:; (eluent) 'II:;lfl ~B'U~eJl'U vll ~ ~~U vi'1 tILL )-\1l14~ tI'l 
'\J 

14U ~'U6f)~1'l Ll~:;vll YlTi:l:;~ltl'll:;Yllhrnl)lWf) BBf)'II100'U l U'U llf.l'U (band) BtiU'ULleJ'Uunl 
'\J '\J 

'Yl)'l f)~:I.J Llvi~:;llt)U'II:;lVl~ B'U~ltl~'IJ BU'lJB'l ~lllnl 'IIlmT'U lltimnUllvi~:;llt)UBBO'lllf) O'U ~'l 
al:I.Jl)t)~)l'11i:1BUi:ll)~lltlf)lvi'vi'lt1L'YlVllJVl Thin-Layer Chromatography (TLC) 

.,1 <d 

2.6 fll1'Y161 i{fl'lHl'n li't11..J"lf1fll'W (antimicrobial) 

- i'l~-\1i:1n~'IIlf)nl1'Ul'W)Btil'l~:; 0.01 o-r:I.J 1'UvllYll~:;~liJ (lB'Yll'UeJ~) 1 lJ~aam 

- l:§B#l'lf'Yl~i:lBU : lU'Ul:§B'la'U'Yl~6~Yl11"rLf)~bVl1'Umm) lvi'llri Bacillus cercus, 

Staphylococcus aureus Salmonella derby, Escherichai coli, Listeria monocey

logenes ll~:;O~:I.Jl:§B~Yll'l"rmm)ltill~iJ (Flat sour spoilage) 
v v v v • 

- Ol)l~iJ'll=lfB : stock 'lJB'll=lfm~iJ.:JU'U Tryptic Soy Agar (TSA) slant lnu.:rf)'j~llli 
" 

Bru14fllJ 4 B'lml'lf~l~iJn (htIL=lfm'1m~B'U
• '\J •. " . 

- lijBvi'B.:JOl)'Yl~nBU: (hm~Blivi'B'lOl)'Yl~nBU~.:JU'U Tryptic Soy Broth (TSB) 

BUl~'Wl:;l:§eJ~ 35 B.:Jml'lf~l~iJn 24 il1:I.J.:J ll~hthm:§eJ1"rl~:I.J~114,rl'IJeJ.:J'II1'U 
mm)l~iJ.:Jl:§B STA vi'liJl,rw'Uih~~tlTI~'IIlm:§B 'IIlmT'Ul'lll:;14'l:I.JU'U Agar ~.:J 
ii'IJ'U1~ld'Ut,h~'U6o~1.:J 4 lJ~al:I.Jm 14iJB~~.:JnO~'II10i:l:I.J'U1'W) 30 l:I.Jlfl)am

'\J • 

viB14~:I.J l~iJ.:Jl:§B STA ~lvi'thtIL:§B~'II:;'Yl~neJU~.:Jltl BUl'Wl:;l:§B~ 35 B.:JAll'lf~
• 

l~iJi:I 24 il1:lJ.:J l~ clear zone ~Lf)~1f'U (&.J~ positive 'Il::;vi'B.:Jii clear zone :l.Jlf) 

f)il 4 lJ~~hml)) 

.,1 <d .J' '" 
2.7 fl l1't161 ilfl'lHl'YI li'YI 1..J"lf1fll 'WL Ufl..J (?I'W 

tJl'W'lfi:l:I.J'U1'W)~.:J 1 0 'lflJ~ltlll'lf1'UlB'Yll'UB~tl):;:l.Jlru 3 -J''U f))B.:Jal)~::;miJ~nn~. 
lvi'll~l)::;l14iJ BBO1~ iJ1 'lflfl~B.:J i:lfUfU10lA IIUU14:I.J'U 'WllB'Yll'U eJ~~1~11J ll'lfi:l:I.J'U1 'W)~.:J14:I.J~vi B 

'\J .... v ~ ~ 

ltlEif) YllJll'd'Uif~.:J14:lJ~ 2 Vl~.:J 14~.:J'IllOl~lB'Yll'UB~BB014:I.J~ll~l 'II:;lvi'~.:Ji:lO~LB'Yll'UB~ 
(crude ethanol extract) 'IIlmf'U~.:JtJlltl'Yl~nBUf."l'Yl~'Yll.:J~lfll'W 

http:lJ~al:I.Jm
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tJ tHl TJ'YI ~Hl f) U 


Gll':i1\!'l'1 
.J 

2.1 c-Ji,'lf)l,)'Yl~H{a'Uq'YlB'Yn'l~'-)jn'Vn] a'l~'li.H')Vlla'Yll'U am] a'l ~~'U1yj') 


~lJ'U. 1yj') B. cereus S. aureus S. derby E. coli L. mama F.S. 
... 

"J1 flfl"J~'2f1mVi iH)\! ++ ++ + ++ ++ ++ 

ltl'i,'l Vl-r¥'l yj a 'U + ++ + 

VJl'Yl~mtJh'U + + + . 
OJ OJ 

'Yl a'l W'U'll''l ++ + ++ ++ ++ 

'll'lJl~Vll'YltJ +. 
-lll ++ + + + 

... 
n,)~'Yla ++ + + + 

... 
Glflfli;ll"J.fl ++ ++ + + ++ ++ 

" 
'IJ iJ'U-l1'U 


~-} + + + ++ ++ 


'VIlJlm'VI~ ilfllfll~mmr - 'VIlJltJO'l not inhibited 

+ 'VIlJltJO'l weakly inhibited (6-10 mm in diameter) 

++ 'VIlJ1tJO'l highly inhibited ( > 10 mm in diameter) 

..::I Q.I .q, QJ 

2.8 f)1"jWl"jfl3J1mtl61UU~~f)TH'ff)61, 
~l n f)l')'YlVl ~a'Uq 'YlB'Yll'l~J illyjlifa'l ~'UW'Uil Vl an tl'l')n Lli,'l~,)l n n ,)~'ll'ltJ l 'VI~ a'lll-l 

q'YlB~~ ~'lU1Vl an~l')illli,'lt''flnn,)~'ll'lm'VI~a'llJl~nVl~J tJ~JYlll:l~i,'lltJ~l'l 'l l-rlaulhJllml~l-1 
'VIl a'l vltb~na'U'Yll'llfl il~altl 

fl. fl1"JtGl~m.rrGlfl &iu Ua~fl1"J i;lnGl~fl fl i;l1"J.n• 
2.8. 1 f)l')tl'nVl~Jmtlm'lf'U 

LL 'l1Vl anm')nVll n Lll-l'l ~'UVli,'l~latJ Vl mJn 6.500 n -rlJ i,'l'l'l'U l lln l '2f'U~ 
aru'VIfl iJl1a'lllJ'U nmtl,)~lJlru 3 l'U lltrJUltl'l,)i,'l~i,'lltJ~l~lJl n ')a'l Lli,'l~Ulltlni'Ulwn ltlm'If'U. " 

a a n t11Ltlm'lf'U~ni'UlVlltlLL'l1Vlana1')il~nfl~'l Ylll'l1'Uif 2 fl~'l 'VI~'l~lnni'Ulr;htlnL'lf'U'VIlJVl 

lL "'J~ :;l~~'l~nVlltlOl'lf'U (crude hexane extract) ii~n l1ru:::llJ'W'IJ a'l L'VIi,'lJ'VIij Vl~hrlVll(1'V1tTn 

83.55 n-rlJ ~'l~~UlhJ'YlVlaauq'YlB'Yll'l~Jillyj'l 'Uf)l,)rJ'U5'l Ll'UflliL~tJ ~ ahJ 

http:fl1"JtGl~m.rr
http:Glflfli;ll"J.fl
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~nri''U1~mu'Lf~ tl mn'Jn ~ tlhHJn 111L'Lf'Uif 2 ~~'l l1tr'lo,lln nri''Uhn~~t'ltlhiiL'Y1'Ul1~~LltfT"J!: 
1~~'l5n~1~ ~t'ltlbiiL 'Yl'U (crude dichlorometane extract) iitrnl;ru~L tJ'U'1J tl'l L l1ml1iJ~~hrlvnt'l 
mJn 15 5 n-r~ ~'lo,)!:ulltJ'Yl~5tlUt]'YlB'Y1l'l1billW1'U nl'Jf1'u~'l LL UfliiL1£J~ tl1 tl 

2.8.3 f)l'J5n~~lmtl5t'1 tl~:aL~~ Ulnln'1Jtl'l~tln51'Jj)~tl11hll1tr'l'illn50~~1£J1~ 
~t'ltlL'JiJL'Yl'UltlLLtflltlLL"If11Jltl5t'1 tl~:aL~~tl'J!:~lru 3 l'U f)'Jtl'l51'Jt'I~t'll£J~5n~l~LLtflnri''U 

LWf)ltl6t'1 tl!::aL~~tltln U1Ltl5t'1 tl~:aL~~~nri''U1~~lLL'Lf~f)n51'Jn~f)ltl~n 111L'Lf'Uif 2 fl~'l 
l1tr'lo,)lnnri''U1~iLf)5t'1 tl!::aL~~LLtflo,)d~~'l5n~Lf)5t'1 tl!::aL~~ (crude ethyl acetate extract) iJ 

trn'1:lru~L tJ'U'1J f)'l Ll1ml1iJ~~Jlvnm~~l1,rn 6 5 n-r~ ~'lo,)!:ulltl'Yl~5tluq'YlB'Y1l'l?hillW'l 'Uf1l'J 

UU~'lLLu~ih1£J~f)ltl 

2.8.4 f)l'J5n~~lm~'Yll'Utlt'l. 
Ul f)l n'1J f)'l ~ f)n51'Jn iill1~ tll1tr'lo,)l n 5n~ ~lmf)6t'1 f)!::al~ ~1 tl Lltfll tlLL"If1 'U 

L~'Yll'U tlt'ltl'J!:~lru 3 l'U n 'JrJ'l 51'Jt'I!:t'll£J~50~l~LLtfl nri''U LL£J f)l~'Y1l'U tlt'ltl tl n Ul L~'Yll'Utlt'l~ 
n ri''Ul~~l LL 'Lf~ f)n 5l'Jn ~ f)1 tl ~n l1l L'Lfuif 2 ~~'l 11 tr'l 'ill n n ri''Uhh~'Yll'U tlt'll1~~ Lltflo,)!:l~~'l 
50~ L~'Y1l'U tlt'l(crude methanol extract )iitrnl;ru!:LtJU'1J tl'l L l1t'1111iJ~ ~Jlvnt'lL~~11,rn 41 0 n-r~ 
~'l'il~Ulltl'Yl~5f)U'Ylt]B'Y1l'ltbillW1u f)l'Jf1'u~'l LL U~Yh1£J ~ f)1 tl 

~f)fHn')iiUllf1U";\lU~~U~~~L~a~ (6,500 n-r~) 

I 5n~~lme1f)l'lf'U 
. I 
a~ ~Hl~UHH'lfW f1lnYl"lf 

(83.55 n-r~) 150~~1£Jl~~t'lf)hiJL'Yl'U 

. I 
a~iiln~l~flt'lf)hi1L'YIU f)lnYl"lf 

(155 n-r~) IiilO~~lmtl5t'1 tl!::aL~Gl 
. I I « 
a~iiln~Lf)Bt'I f)~<iiLG1G1 f)lf)l'l"lf 

(65 n-r~) 15n~~lm~'Y1l'Uf)l:l 

I ~ 
f)lnw"lf 

(410 n-r~) 

" 
LL iil~'l?J'U ~ f)'U f)l'Jiiln~~ f) n 5l'Jn~l £J ~l l1lt'l!:l:ll £J"IftJ ~ ~l'l 'l 
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2.8.5 	 fll'J!;lf)Vl~ltJlf'lfH'lflJ 

U'lfJl fl fl'J::(f1 tJl Vlaf)..:j VllfHlri..:j'UVl ~::l ~ [J VlVlU fl 1,385 fl-r~ lWf'lfH'lflJ ~ 
f)ruVl.f)ijrif)..:jl.h::~lru 3 llJ Utfl1.11!;ll'l~::mLl~!;lf)Vll~mfl)f)..:jlltflfl~'ULl[JfHf'lfH'lflJf)f)fl 1.11 

, 'U 

Lf'lflL'lf'U~fl~'U1~~lll'lf'J1flfl'J::(f1tJlVlaf)..:j~fl ·rhz11l'lflJif~..:jVl~Vl 2 ~f..:j Vla..:j~lflfl~'Ultilf'lflL'lf'U 

VI~VlLLtfl~::l~~..:j!;lf)Vllf'lflL'lflJ (crude hexane extract) ilam,ru:;ltJ'U'lJf)..:jlVl~lVlijVl~M'~ VlUfl 

20.66 	fl-r~ 

2.8.6 	 fll'J!;lf)Vl~l tJlf)'Yl1lJ f)~ 


1.11'J1 fl fl 'J:;(f1 [J l Via f)..:j Vla..:j~lfl!;lf)Vl ~l [J If'l fl L'lflJ 


ll'U'UVI~lJ 1.11lf)'YlllJf)~~'J::lVl[J1~~lll'lfJlflfl)::(f1tJlVlaf)..:j~f)hJ~fl lhz11l'lflJif-rr..:jVl~Vl 2 ~f..:j, 

Vla..:j~lfln~lJltilf)'YlllJ f)~ f)f)flVl~Vllltfl~::l~tblJ~~::m[JllJl~'Yl1lJ f)~~..:j1.11~llJiJLU paI1ition 

'J::Vli1..:j,j'1f)'UlVl~~f)hill'YllJltJlJll~l 1 ~UVl1-H~::l~~..:j!;lf)VllVl ~~ f)hill'YllJ (crudr dichloro

metane extract) ilafll:tru::ltJlJ'lJf)..:jlVlmVlijVl5iff~VlUfl 49.82 fl-r~ 

2.8.7 	 fll'J!;lf)Vl~ltJlf)5~ f):;'alVlVl 

1.11~llJ~hj~::m[JllJlVl ~~f)hill'YllJ~1!;lf)Vl~ltJlf)5~ f)::'alVl Vl LVl [J'l'lf'fl 'Jl Ll 

lWfl111 fll'J!;lf)VlVl~l[J '1 ~ f..:j~lJ111il~llJ~~::~1[J'lWf)5~ f)::'alVl Vll Vlaf) f)[J1lJ~llJ~~:;~1 Ll'llJ 
'U 

l~'YlllJ f)~ ~..:j1.11~llJ~~:;m[JllJ l f)y\~ f)::'aLVlVl ~..:jVl ~VllU'J::l VltJl fl1 L f)5~ f)::'alVl Vl f) f) nLVl [Jl 'If' 

l~~f)..:j 'J::lVI Ll ~nJnJ1fll AII'U'UVI ~'U~lJ l f)5~ f)::'alVlVl f) f) fl VI~Vl~d~~..:j!;lf)Vll f)5~ f)::'alVi VI (cmde 

ethyl acetate extract) ilafll:tru::ltJlJ'lJf)..:jlVl~lVlijVl5iff~llVl..:j VlUfl 0.98 fl-r~ 

2.8.8 	 fll'J!;lf)Vl~1[JU1'YlllJf)~ 

1.11~llJ~ LVlaf)~lfl fl1'J!;lf)Vl ~lmf)5~ f)::'alVi VI~l!;lf)Vl~1[JU1'Yll'Uf)~LVl [J'l'lf' 

fl)l tJlL[J fl111fll'J!;lf)VlVl~1[J '1 ~f..:j ~lJ fl):;-rr..:jl11il~llJ~~::~l[Jl 'UU1'Yl1lJ f)mVia f)f)[J1lJ~llJ~
'U 

~~~lLll 'U L~'YlllJ f)~ ~..:j1.11~llJ~~~m[J'llJUl'YlllJ f)mL~::llJ'YlllJf)~1 U'J::l VltJlfl1~1111~:;~1[Jf)f)fl 
LVl Ll't'If'L~~f)..:j 'J:;lVI [J!;lru ru1 

\.I v 
fll AII'U'UVllJlJ~lJ ~1111~ :; ~lLl f) f) flVl ~ Vl ~~1~~..:j!;lf)Vl Ul 'YlllJ f)~

v , 

(crude butanal extract) ~..:jilafll:tru::ltJlJ'lJf)..:jlVl~lVlijVl5,j'lVll~UVl..:j VlUfl 7.32 fl-r~ LW:: 

~..:j!;lnVlllJ'YlllJf)~ (crude methanol extract) ~..:jilafl",ru::'lJf)..:jLVI~lVli'iVl5iff~VlUfl 34.84 fl-r~ 
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~lflfl~~"lflml1~f)\)Gl flU..r\) (1,385 fli'3J) 

~0vr vll tIL e:HH'lf'U 

a-aan~b£JfH'li'U 	 fnnW'6 

(20.66 n-r)J) 	 t'lOvrvllt1Lf)'Yll'UflI.l 

mnw'6 ~1'U~n~alEJ1'ULf)'YI1'Uf)n 

partition )~'Yrh..:.J 

JlOU1vr ~nf)l-lil L'YI'U 

~-aail~l~~nf)hiitl1'U ~1'U~hjn~nlEJ1vr~nf)hilL'YI'U 

( 49.82) ~OVlvllEJ 

Lfl5n fl~:aLVlVl 

~-aan~bf)Bn f)~.zitGlGl ~l'U~hjn~nlEJ 
0.98 	n-r)J Lfl5n fl~:alVlVl 

t'lOVlvllEJ 

ih'Yll'UflI.'l 

~-a ail~Ul111'U f)(f 

(7.32 n-r)J) t f)111'U f)(f 

(34.84 n-r)J) 
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~-.:J/;{OV! B. cereus S. aureus S derby E. coll L. mono F. S. 

Le1f)l'lfU ++ ++ - - ++ ++ 

lV! fI~flhih 'YI'U + + - - ++ ++ 

Lfl6~ B:;~LVlVl + + - - ++ + 

LlJ'YI1'U fl~ - - - - - -

~-.:J/;{OV! E coll B. cereus S. aureus S. derby L. mono 

Le1 f)l'l5'U - - - - -

lV!fI~BhikYl'U + - + - -

Lfl6~ fl:;:aLVlVl - - + + + 

Ul 'YI1 'U fl ~ + - + + + 

LlJ'YI1'U B~ + - + + -

+ 'VllJ1tlO-.:J weakly inhibited (6 -10 mm indiameter) 

++ 'VllJ1tlO-.:J highly inhibited (> 10 mm in diameter) 

~lnVl1'J1-.:J~ 2 ~Ul1~-.:J/;{Ome1f)l'l5'Uiit)'YIt~&i~~V!vim~mLuflYiL~mfUV!vi1-.:J '1 ~-.:JL~Bn~-.:J/;{Ov! 
Le1 n L 'l5'U'1J fl-.:J V! B n/;{l'J.n lJl111f)1'JLLtI n/;{l'J LV! til-6L 'YIflU fI fI flRlJ'U1f1 'JlJ1l'YI n'J1v.J LL~:;~l n Vl1)1-.:J ~ 
2.3 ~:;L i1'Ul1~-.:J/;{OVlle1f)l'l5'U LlhJ'U ~hjiit)'YIt~~ tI vimLUflYiL~tI"lfU V!vi1-.:J 1 til-.:JJ'U~-.:J1~'I11 
~-.:J /;{OVllV1 fI~ fll 'Jii L 'Yl'U LL~:::L lJ'Yl1'U fl~lJl111f)1'JLLti n /;{1'JLvi tI'l-6L 'YIflU fI 'YI1-.:J fI flRlJ'U1f1 'JlJ1l'Ylm1~ 

2.9 flTHbtlfn111 

2.9.1 f)l'JLLti n/;{l'J~ln~-.:J/;{OVl'1J B-.:JVI fln/;{l'J.n 

'111 ~-.:J/;{OVI Le1 f)l'l5'U VI'Un 83.55 n -rlJ lJl LLti n~l tI fI flRlJ'U1f1 'J1Jll'Yl n)1~ lLlJU 

is'J'JlJv!l LVI tll-6:a~f)1L~~ LUfl{ 1734 LtJ'U~lVlVl~U LL~l"lf:::fI flRmr~l tlvll111~:;~lm~tI-.:Jthtilu
'U 

Vl1lJfll1lJii~1~lntIfltll tJ'VlllJ1n LVI tll~lJ~'U~ln/;{1'J~:::mm.J/;{lJ'J:::'Vll1-.:J Le1n L'l5'U OUlV1 fI~fll 'J

ii L'Yl'U, lV1 fI ~ fl hii L'YI'U, /;{l'J~:::~ltl f.,J/;{lJ'J:::'Vll1-.:J lV1 fI~ fll'Jii L'Yl 'U OU Lfl6~ fl:;:aLVl Vl, Lfl6~ B:;:aLVl V! 



.... .. 
nlf)JflnftH C\'Cl11nn "uln n11 

• J ~ w,,,,rH n1 lin",l'",nnll
• 
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lllJ1.1'YIlJ'U (rotary vacuum evaporator) OJ~ih.flmvl'Jl'YI~m_h~lJlru 10-20 ;J~~~m ~'lf:h£J1~, 

'lJlVl1Un11£J1I'UlVi 50 lJ~~~Vl1 ~lJ1~~1'¥h~~m£J1.1'Ul~~B'leJ'llm.1lOJ'Ulf)B1.1lLl1'l th~l1 
\J 

~~mmlGi~~'lJl VllJl'YlVl~B1.1B'l ~U1~f)BLJ'Yll'll~ lJ~1£J TLC OJlf)tT'U11lJi:l1'Um'I1~m 'YIiiB'Ufl'U 
...... ~ 

l mVI'J tI f)'U 

~ 0 

'lJlVlm'Yll~~mtl ~f)~ru~r:n1 tJl'YIUf) 
, 

o ~ d 

~lVlLJ'Yl ( f)-rlJ) 

1-51 0% lV1~~Bl1lJl'Yl'U1 'ULf'lf1l'lf'U t1lJJ'U aL'YI~B'l 2.87 

6-82 0% lV1~~Bl1lJ l 'Yl'U1'ULf'lf1l'lf'U ham1 1.45 

9-10 111 am')30% lVi ~~Bl1lJl'Yl'U1 'Ulf'lf1l'lf'U 0.83 

30% lVi ~~B 11lJ L 'Yl'U'l 'U If'lf) L'lf'U 11-20 ham')1'U tJlJJ'U ~h'YI~ B'l 3.12 

21-335 0% lV1~~Bl1lJ l 'Yl'U<l 'Ulf'lf1l'lf'U 11 B'l L'YI~1'Y1U VI ~L'YI~ B'l 5.62 

34-4680<)10 lVi ~~Bl1lJ l 'Yl'U1 'U Lf'lf1l'If'U 11 B'l L 'YI~1 'YIU VI aalJ 9.94 

47-82 11 B'l L 'YImat1lVll~BlJ1 00% lV1~~BhlJL'Yl'U 13.32 

"" L'YI~B'l 

83-9630% LBB~ B~t8L Vl Vl1'UlV1~~B11lJl'Yl'U 11 B'l L 'YI~1at1lVll~v1l 17.54 

97-104 11 B'l L 'YI~,)'YIUVI ~L'YI~ B'l30% LB6~ B~t8LVlVl1'UlV1~~BhlJL'Yl'U 1.38 

105-156 11 B'lL'YIm'YIUVlaJlVll~50% LB6~ B~t8LVlVl1'UlV1~~BhlJL'Yl'U 8.93 

157-158 11 B'l L 'YIm 'YIU VI at1l Vll~100% LlJ'Yll'U B~ 1.02 

2.9. 2 f)l1LL£Jf)~l1OJl f)~'l~nVllVi ~~Bl1lJL'Yl'U1I B'l1lf)n1~'lIlm'YI~B'l 
tJl~'l~nVllVi ~~B11lJ L 'Yl'U'YIUf) 23 f)-rlJlJlU£J f) ~') £J ~B~lJ'U1~1lJl1'Yl1lYJ LL 1.11.1 

511lJVIl 1V1 £J'1 'If;zj~ LOJ~LLJ Bf 7734 Lt1'U~')VI Vli1.1 LLtf';)"lf~~B~lJ'I1~1 £J~l'nl~~~lm~£J'l~l~1.1 
\J 

VIllJmllJ£1OJlf)tJB£J1U'YIllJlf) 1V1m~lJOJlf1lf'lf1l 'If'U, ~l1~~m£J ~i:flJ1~'YIil'l1V1 ~~BhlJL'Yl'Un1.1 

Lf'lf1L'If'U, lV1~~Bl1lJL'Yl'U, r:n1~~mtl~~lJ1~'YIil'l LlJ'Yll'UBl:lnLJlV1~~Bhih 'Yl'U LL~~LlJ'Yll'U B~ 

VlllJ~l ~1.1 "lf~~ B~lJ'I1flf'l~::; 500- 600 I:lf)LJl~ n l'lf'UGl LlJm f)~'U~l1~::;mtl~"lf~lV11V1t1'l'If 
" 

L~~B'l1::;l'YItli:frurulf)l~ LlLJ1.1'YIlJ'UOJ'U lJmlJlVl1l'YI~BU1~mru 10- 20 ~f)LJl~ nL'lf'UGl LlJm ~lJ 
~ u ~ q ~ 

l~~l'th~~~mtlLJ'U L~~B'l eJ'llm.1lOJ'U Lf) BLJU 'I1'l tJlr:n1~::;mmLGi~::;1I1V1lJl'YlVli:fBLJB'l ~U1::;f) f)1.1 

'Yll'l L~lJ~1 £J T.L.C OJlf)tT'U11lJi:l1'Um '11~~L'YIiiB'Un'UL~l~1 £In'U 
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"" . 
~1'Yll~::;~ltJ 'lJ1~ 

, 
• "" d 

~lVlU'Yl 

~n"clru::;~l,) 
: "" 'Ul'YI'Un 

(n-r:IJ) 

Ulm'lf'U 1-11 - 0.07 

50/'0 lVl ~ ~BhiJ l'Yl'U1'U le1m'If'U 12-21 - 0.19 

100/'0 lVl ~ ~B1')iJ l 'Yl'U1'U le1m'If'U 22-31 'lJ B~ II~-l a'lJl1 Gl Vl n 'U'lJ1 Vl 0.29 

20% lVl~~BhiJl'Yl'Ul'Ulelm'lf'U 32-41 'lJB~ U~~am1 GlVl n'U'lJ1 Vl 0.37 

30% lVl~i:lBhiJl'Yl'Ul'Ulelm'lf'U 42-47 JliJ'U1'Uall"aB~ 1.98 

30-400/'0 lVl~~BhiJl'Yl'Ul'U 

le1m'lf'U 

48-57 'lJB~ll~-lalr1aB-ll 'U'tJliJ'U a~:IJ 5.13 

40-600/'0 lVl~~Bl')iJl'Yl'Ul'U 

le1m'lf'U 

58-69 'lJB-lll~-lalr1aB-l (m') 4) 4.87 

60-700/'0 lVl~~BhiJl'Yl'Ul'U 

le1m'lf'U 

70-85 'lJB-llr1~1r1UVl a~:IJ 2.01 

80% lVl~~tlbiJl'Yl'Ul'Ulelm'lf'U 86-93 "lJ tl-lU~-ll 'U'lJ tl-llr1mr1UVla~:IJ 

(~l,) 5) 

1.60 

900/'0 lVl ~~ tlbiJl 'YI'Ul'U lelm'If'U 94 .;: a "" 'lJB-lll'lJ-l lr1~tl-l 0.35 

90-1000/'0 lVl~~tlbiil'YI'Ul'U 

lelm'lf'U 

95-100 'lJtl-lU~-lalr1aB-l (~1,) 6) 1.13 

1000/'0 lVl~~tlhiil'YI'U -5% 

l:IJ'Y1l'Utl~'l 'UlVl ~~Bb-
d 

:lJl'Yl'U 

101-117 'lJtl-llr1~1r1U Vla~:IJ 0.40 

50/'0 l:IJ'YI1'Utl~'1 'UlVl~~tlbiil'YI'U 118-123 'lJtl-llr1mr1UVlaa:IJ (~l,) 7) 0.31 

5-20% l:IJ'YI1'Utl~l'U1Vl~~tlb 
d 

lJ l'YI'U 

124-140 'lJ B-lll~-la~:lJGl Vl n'U'lJ1 Vl 0.74 

1000/'0 l:IJ'Yll'Utl~ 141-142 'lJ tl-lll~-l aa:IJGl Vl n 'U'lJ1 Vl 0.11 
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2.9.3 nl'HLtJ nrn)~ln~..:.1i:lll~ lB'YIllJ BCl'll B..:.1)1nn)~'6ltJ lVI~B..:.1 

"11~..:.1 i:lll~ lB'YIllJ BCl Vl'Un 29.36 n-rlJ lJllltJ n ~1 tJ rI BalJ1J1r1)lJll'YI n)1W ll'lJ'U 

Li))lJVll lVltJ1i'<a~f11l~Cll 'UB{ 7734 l1JlJm1VlW~'U mh"lf~rlBalJ'I1~1tJm1nlCl~Cllm~tJ..:.1~1~'U.. 

mlJrl11lJii~1~ln-UBtJhJVlllJ1n lVlm~lJ~1J~1tJrn)Cl~mtJ (:.Ji:llJ)~Vlil..:.11Vl rlClBhill'YI'IJtl'Ulf.1f1

l'lflJ, lVlrlClBhiil'YIlJ, rn)Cl~mtJ(:.Ji:llJ)::Vlil..:.1lBBCl B~<alVlVltl'U1VlrlClBhiil'YI1J, lBBCl B~<alVlVl, 
.

• tV £lo,. 4 0 tV Q.J' ~ QJ 

rn)Cl~m tJ (:.J i:llJ)~Vl11..:.1llJ'YIl1J BCln'U lBLiCl B~'lflGlGl II Cl~ llJ'YIllJ BClGlllJmVl'U "lf~rI BCllJlJ rI':J..:.1 Cl::: 

500- 600 Cln'Ul~1f)l 'lflJGlllJGl) n~lJm)~:::mtJ~"lf~lVllVltJ1i'lrl~B..:.1)~lVltJi:lrurulf11~ II'U'UVllJlJ 
" '\.I tJ V q 

~lJiiililJ1Gl)lVI~ m_h~lJ1 OJ 50- 60 Cl n'Ul~nL'lf1J GlllJGl) ;j..:.1 tiltJ'l5'lJ1 Vl)U n)1 tJ'll 1J1Vl 50 Cl n.. .. .. 
'Ul~nL 'lflJGlllJGl) 1~m1nlCl~mtJ'U1J LrI~B..:.1 el..:.11mrl~1J In B')JLll1..:.1 "hi:ll':JCl:::ClltJ'lJ1 VllJ1'Y1Vli:lB'U 

B..:.1AU)::n B'U'YIl..:.1lrlii~1tJ TLe ~lnJlJ)1lJ511J.yf111(:.JmVliiBlJ tllJL'/Jl~1tJtllJ 

~ 0 

Gl1 'YIl Cl ~Cll tJ 'lJ1~ 

~1~'U511J 

an'l:1OJ~511J 
:: ~ 

1.,11 VI 1.,1 n 

(n-rlJ ) 

600/0 1~ rI Cl Bhii l'YI1J11.,1 If'lf1l'lf1J 1-7 'Ul,j'lJ~lVl~B..:.1 0.58 

700/0 1Vl rI Cl Bhii l'YI1J11.,1 If'If1l'lf1J 8-11 'llB..:.1Ll~..:.1~LVI~B..:.1 (i:ll) 4) 0.71 

700/0 1~rI Cl Bhiil'YI1J11.,1 le1 f1l'lf1J 12 ~ ~ "" 'llB..:.1Ll'll..:.1 lClB..:.1 0.24 

70-800/0 1~ rlCl Bhii L'YIlJ'llJ 

l f1 f1l'lf1J 

13-16 'llB..:.1lL~..:.1~LVI~B..:.1 (rn) 5) 1.56 

800/0 1Vl rlClBhii l'YI1J11.,1 le1f1L 'lf1J 17-19 'llB..:.1lV1mVliiVl~5lJ 0.97 

900/0 1 Vl rI Cl B1 ) ii L'YI1J'11.,1 Le1 n L'lflJ 20-29 'llB..:.1 LVlmVl'UVl~LVI~B..:.1 2.19 

900/0 1 VI rI Cl Bl)ii l'YI1J11.,1 Lf1 fll 'lf1J 

50/0 LBBCl B~<aLGlGl 11.,1

1~ rlClBhiiL'YI1J 

30-47 'llB..:.1 LVlCl1V1iiVl ~lVI~B..:.1 1.54 

10- 300/0 LBBCl B~<aLGlGl11J 

rlClBhiJL'YIlJ 

48-69 'llB..:.1Ll~..:.1~L VI~B..:.1 (i:ll) 7) 1.83 

40-700/0 LBBCl B~<aLGlGl 11.,1 

lV1r1ClBhiiL'YIlJ 

70-100 'll B..:.1 LL ~..:.1~5lJGl Vl nlJ'lJ1 VI 1.91 

80-1000/0 LB6Cl B~<aLGlGl11J 

lVi rI Cl Bhii l'YI1J 

101-120 'll B..:.1 Ll~..:.1~5lJGl ~ nlJ'll1Vl 0.96 

http:lnJlJ)1lJ511J.yf111(:.Jm
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... 
Ull11\l'tl 2.6 (viil) 

~lyh~~t=ntl 'lJ1Vl 

ihv)''U5TU 

~ 

~n'l:1ru~ t'hl1un 

(n~lJ) 

100% lil5~ il~~lVlVl-5% LlJrn 

'Uil~'1'ULil5~ il~~LVlVl 

121-136 'lJ il~ LL~~ ~trlJ G] Vl n 'U'lJ1 Vl 3.75 

5-10% LlJrn'Uil~1'ULil5~ 

il~~LVl Gl 

137-141 'lJ il~ LL~~ ~trlJ G]Vl n 'U'lJ1 Vl 0.67 

1 0-30% LlJrn'Uil~1'ULil5~ 

il~~LGlGl 

142-157 'lJ il'l LL~~ ~trlJ1'U'W1lJ'U~-

"" Ll1~il~ 

9.45 

100% LlJ'Yl1'Uil~ 158 'lJ il~ LL ~~ ~trlJ G] Vl n'U'lJ1 Vl 0.40 

o "1""" &' '" ..,.
2.10 f111'tll ~11 Ll'IU1~'tl i) tti;l~f111Ul11"Ji;l m~Hl.!~"l.l B\l ~11"Jlf161Bf1 ~11.fl 

~ 

2.1 0.1 f)l<fn1~1'j 1 1i'U~~'YltLL~~Gl'jl'\1~Gl'jlm~~f1~. " 
1vl'\llml1v)''U51'U~ 3 6- 4 6 1 'U f)l'jl'11Vl f)~lJ'U1mlJ1l 'YlflTlWLL 'U'U5'j'jlJVll'lJ eN 

~~~nVlLe'JflL'lf'U (Gl1Tl~~ 2.4) ~~()fl'll'~vllt1 80% 1VlVl~f)1'jijL'Yl'Ul'ULe'JflL'lf'U m'jL~lJLL'jfl
" 

ij~fl'l:1ru~L tJ'U'lJ il~ Ll1t'lll1iJ Vl ~trlJ ~1'j.yjlvl'W1lJll'111~'U~~'Yl tlVl tI f)l'jl'11Vl il~lJ'U1V1'jlJ1l'Yl fl'j1Wozh. 
(recolumn) lVltll'lf~af)lL'\ImtJ'U~lVlVl~'ULL~l'll'~vllti 5% LLt'l~ 20% Lf)5~ il~~LGlGll'ULe'JflL'lf'U 

" 
GlllJihv)''U 1vlm'j;f~l1lJGl 31 51'U 'W151'U~ 15-16 ~~L~il'W1hh~Ll1t1vlll'11t'l~t=ntlililfllL~1 
"W'Ui1ij51'U~L tJ'U'lJ il~U~~ ~~fl'jil~ LWflLm51'U~LtJ'U'lJf)~ LL~~ ililfllJ1 'W1hJGl flf.Jafllmll'lf~l'j 
t'l~t=ntJ f.J~lJ'j~l1i1~1Vl VI~ilhijL 'Yl'Un'UWflL'lf'U '\I~1vl~1'j 1 ~~ ij~fl'l:1ru~ltJ'U f.Jafl'jl..lL~lJ~Ll1ail~ 

" 3 
l1Ufl 470 iJt'lafl~lJ ?\VlLtJ'U 7.23 x 10- % ij'\lVll1t'lillJLl1m 139-140 f)~~lL'lf~L;Z;tJ~ iJri1• 

Rf L"yiln'U 0.52 (~af)lL'\I~ : 20% If)5t'l fl~~LGlGll'ULe'JflL'lf'U) ~1'j 1 ~~t=ntl1vl~'U1VlVl~ill'j -

ii l 'Yl'U, Lil5~ fl~~lGl Gl ~~~1 t11vll~mrfltl'l 'U le'J flL'If'U Ll~~LlJrn'U flt'l 

L'YlVltJ VI'Yl1'lmtJfllGl'j~lVluffiil.'Uf)l'jllVlTl~r1~Gl'jlVl'j~~f1~'lJil~m'j~ il IR, MS, lH 

NMR, 13C NMR, DEPT 90 lLt'l~ DEPT 135 ~~~ltJflGl~lJvi1~ '1 1vlLL~Vl~bl'UmVlf.J'U1fl 
'jtJ~ 1-6 Lfl5t'l fl~~lGlGll'Ule'JfIl'lf'U 
" 

2.10.2 f)l'jl'11m'j 2 LL~~~l'j 3 'hr'U~~'YltlW~Gl'jl'\1~Gl'jlm~~f1~
, 'U 

ldl'\11 fl ~1 v)''\J ~1'U~ 36- 4 6 'l 'Uf)l 'jl'11 VI fl~lJ'U1ml-nl'Yl fl 'j1W ll'U'U5'j'jlJ {ill'lJ fl~ 

~~~nVlle'JflL'lf'U (Gl1Tl~~ 4) ~~()fl'll'~vllt1 80% 1VlVl~fll'jijL'Yl'U'l'ULe'JflL'lf'U m'jL~lJll'jflij
" 

~fl'l:1ru~L tJ'U'lJf)'lll1t'lll1iJVl ~trlJ m'j~1dl'W1lJll'11'li'U~~'YltlVltJf)l'jl'11~ milJ'U1mlJ1l'Yl fl'j1Wozh• 
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Lf'lf1L'lf'Uvn~~l~u 1~i:l1'J~\l11~V1 31 al'U al'U~ 18-21 ~lLLl'Jf) LVll'J1'1i HPLC ~\liirlf)~~U 
LU'ULLUU:aaf)lL~~ 1'1i flow rate 'llf)\I mobile phase (50/0 Lf)5~ f):;:alVlVl1'ULf'lf1L'lf'U) lU'U 1.8 

ml/min. ~1f)Lrl'J~lL'YILlf)'J~WU11ii 2 peak (.fl1rlf.J'Ulf)JU~ 7) ~\lLLl'Jf)f)f)f)LVll'J1in5 prepa

rarive TLC ~:;1~51'J 2 LU'U'U'llf)\lll1m~ll1~f)'Hr~ l1'Uf) 3.7 iJ~af)-r~ ~V1ltJ'U 5.69 x 10-
5 
% 

ii~l R l'Yilnu 0.20 (:aaf)ll~~ : 25% If)5~ f):;:alVlVl1'Uu),f1L'lf'U) 1~i:l1'J 3 ~\lii~f)'l~lru:;LU'Uf 

'lle)\lLL~\lM\lLl1~l l1'Uf) 17 iJ~af)-r~ ~V1LU'U 2.62 x 10-
4

0/0 ii~l R L'Yilnu 0.17 (:aaf)lf 

L~~ : 250/0 If)5~ f):;:aLVlVl1'ULf'lf1L'lf'U) ~:;~1l'J1~&i'l'ULf)5~ f):;:aLVlVllWdVlrl~f)L'JiJL'YI'U ~:;mtl 

1~l~mYf) l'Jl 'U L~'YI1'U f)~ LL~:;lf'lf) L'lf'U 

L'YIrlUmn\lmUf)LVl'Ji:lLrlU mi1'Uf)l'J1lrl'Jl:;11~Vl'JLrl'J\li:lTl\l'llf)\li:l1) ~f) IH NMR, 

13C NMR, DEPT 90 LL~:; DEPT 135 ~\lmUf)Vl-r~~l\l '11~Lli:lVl\lln'U.fllrlf.J'Ulf) 

'JU~ 8-17 
'U 

2.11 fll":i'th1,:ri'fl":iu~i'f't1BLLti~fll"H~I":i1"i>~m~ru~"l.IfN i'fl":i"i>lfl":il fl fl":i~"lflm 'YI1if)\l 
~ 

2.11.1 f)lTvh51) 4 h'U~i:l'YItLL~:;f)l'JVl)l~i:laULrl'J\li:lTl\l• 
51) 4 ii~f)~ru:;lU'U'llf)\lll~\I~'lJll 1~~1f)~1~ual'U~ 58-69 1'Uf)l)y'h 

rl f)~~'U1rl'J~lL'YIf) 'JlYJ Ll UU5'J'J~V11'll f)\I ~\I i:lnV11V1rl ~ f)biil'YI'U (Vll'J1\l ~ 2.5 ) ~\I tlf)'lf:;~ll'J.. 
40-60% 1V1rl~aL'Jiil'YI'U1'Ulf'lf1L'lf'U Ll~:;~lf)~l~mh'U~ 8-11 1'Uf)l)l11rlf)~~'U1rl)~lL'YI-
f)'JlYJLlUU5'J)~m'llf)\I~\li:lnVllf)'YJl'Uf)~ (vn'Jl\l~ 2.6) ~\ltlf)'lf:;~ll'J 70% 1V1rl~f)biil'YI'U1'U

" 
le1f1L'If'Ull~:; l~mJli:ll )~lVl f) f.J ~f) ~1l'J51'J~:;~1l'J f.J i:l~'J:;1111\l1V1 Vi ~ f)L'Jii l 'YI'U nuLf'l f) l 'If'U ~:;1~ 

f.J~f1LU'ULlrJ'ULllll1l~'lJl111Uf) 3.01 f)-r~ ii,!V1l1~f)ml1~l 101-1 02 f)\lYIlL'lf~L:gl'Ji:l ii~l Rf 

l'vilnu 0.51 (:aaf)lL~~ : 1V1rl~f)biiL'YI'U) i:ll'J 4 ~:;ml'J1~&i1'U1V1rl~f)biil'YI'U, Lf)5~ f):;:aLVlVl 

LL~:; L~'YI1'U f)~~:;m l'J1~L~mYf) tll'U le1f1L'If'U 

L'YI rlU rl 'YJl\l m Uf)LVl 'Ji:lLrlUmi1'U f)l'J1 Lrl'Jl:;~~Vl 'JLrl 'J\I i:l'h~'ll f)\I 51'J~ f) lR, MS, 

1 13 .; .1 .,. 1" 1rlJ-I - N MR, C NMR, DEPT 90 LL~:; DEPT ] 35 '2f\lmuf)Vl'J~Vl1\l '1 V1Lli:lVl\l 1 'U.fllrlf.J'Ulf) 

'JU~ 1 8 -2 2 
'U 

2.] 1.2 f1l'Jl11i:l1) 5 l t1U~i:l'YI~ LL~:;f)l'JVl'Jl'lli:lmLVi'J\li:lf1\l. " 
i:l1'J 5 ii~f)~ru:;lU'U'llf)\lLl~\lall1~f)\I 1~~1f)~1~ual'U~ 13-16 1'Uf)l'J 

Y11rl f)~~'U1rl'JmL'YIf)'JlYJ LL uUl:i)'J~m'llf)\I~\li:lnVl Lf)'YI1'Uf)~ (Vl1'J1\l~ 2.6) ~\ltlf)'lf:;~ll'J 70
" 

80%1V1 rl~ f)hiJ l 'YI'Ul 'W Lf'l f1L'If'W ll~:;Lrimhi:l1'JmVl f) f.J~f) ~1l'J i:ll 'Jrl:;~l tI f.J i:l~ 'J:;1111\l1V1 rlrl f)b 

iJL-Yl'W nu If'lf1L'lf'W 'Ild;f.J~f1LU'W lle-i'W Lllll1l~ll1~f)\ll1Uf) 0.] 2 f)-r~ 'IlVll1rl f) lJll1rll 155- 157• 

f)\lml'lfm:gtli:l ii~l Rf l'Yilnu 0.33 (:aaf1ll'llrl: 1V1rlrlf)biJl'YI'U) 51) 5 ~:;ml'J1~&i1'U 

1V1rl~f)L)ii'YIl'U, Lf)5~ f):;:alVlVl llrl:;l~'YJl'Uf)~ ~:;ml'J1~l~mrf)l'J1'ULf'lf1L'lf'U 
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L'YI~'iJ ~'YI1~ r:H tlf11~'l51~tJ mil'Uf11TI L~'l1~l1~~'ll~'l~ 5fl~'IJ m 51'l ~ tl IR, MS, 

H NMR, 13C NMR, DEPT 90 LLn~ DEPT 135 ~~5Ltlf1~-r~~1~ 'l 1~Lw~~b1'Um~ 
~'Ulf1 'ltl~ 23-27 

" 

51'l 6 iJ~m1ru~LtJ'U'lJtl~LL~~5'1Jll l~'illf1~l~U~l'U~ 95 - 100 1'Uf11TVh 

~ tl~~'U1~'l~11 'YIf1'l1YJ LL UU5'l'l~~1'IJ tl~~~5n ~ 1~ ~ntlhiJL'YI'U (~1'l1~~ 2.5) ~~ tlf1'lf~~l(J 90
" 

1 00% l~~ntlhiJL'YI'U1'ULtff1L'Zf'U LLn~L~mJ151'l 6 ~1~f1~i:lf1~ltJ51'ln~n1(J~5m~vlil~1~ 
~ntlhiJL'YI'UnULtff1L'Zf'U 'il~1~~i:lf1'ltlL~~5'IJ11 'WUf1 0.04 f1-r~ iJ'il~Vlntl~LVlnl 203-205" . 
tl~ mL'ZfnL'litJ 5 iJ~h Rf L 'Yhn U 0.53 (:a~f11 L'iln : 1 00/'0 L~'YI1'U tln1'U1~ ~ n tl hiJL'YI'U) 51'l 6 

n~n1(J1~&i1 'U1~mmhiJL'YI'U, Ltl6n tl~:aL~ ~ Un~ L~'YI1'U tln n~nl [Jl~Lamrtl(J1'U Ltff1L'Zf'U 

~ tl ~ ~.,;'I dol ';'I .,. .. ~., "" 1 
L'YI~'U~'YI1~r:H f1b~'l5b~U 'YI 'lfb'Uf11'llL~'l1~VI~~'lb~'l~5'l1~'lJtl~m'l ~tl H-NMR, 

13C _NMR, DEPT 90 LLn~ DEPT 135 ~~5Ltlf1~-r~~1~'l1~Ll5~~ln'Um~~'Ulf1 
'ltl~ 28-30 
" 

2.11.4 f11'l11151'l 7 hrU~5'Y1t lln~f11'l~'l1'il5~'l1~'l~5fl~. " 
51'l 7 :iJ~f1'Hru~LtJ'U'lJtl~Ll~~5'1Jll l~'illf1~l~U~l'U~ 118-123 1'Uf11'l111 

~ tl~~'U1~ 'l~11'Y1f1'l1YJllUU5'l'l~m'IJtl~~~5n~1~ ~ntlh:iJl'YI'U (~1'l1~i1 2.5) ~~ tlf1'lf~~l(J
" 

5 0/'0l~'YI1'U tln1 'U1~ ~ntlh:iJl'YI'U Un~'ill f1~l~U~l'U~ 48- 6 9 1'U f11'l111~ tl~~'U1mml'Y1f1'l1YJ 

Lluu5'l'l~m'IJtl~~~5n~1~~ntlh:iJl'YI'U (~1'l1~~ 2.5) ~~tlf1'lf~~ltJ 50/'0 l~'YI1'Utln1'U1~~ntl 
" 

hiJ l 'YI'U Lln~'illf1~l~U~l'U~ 48- 69 1'U f11'l111~ tl~~'U1~'l~11'YIf1'l1YJuUU5'l'l~~1'IJ tl~ ~~5n~ 
ltl'YI1'Utln (~1'l1~~ 2.6) ~~tlf1'lf~~l(J 10-30% ltl6n tl~:al~~ 1'Ul~~ntlhih'YI'U lln~l~tl 

" 

'IJllVlUf1 0.10 f1-r~ :iJ~~'\-1ntl~lVlnl 224-226 tl~~nl'Zfnl'li(J5 iJyh Rf lr11nU 0.41(:a~f11-

l'iln : 100/'0 l~'YI1'Utln1'U1~~ntlh:iJL'YI'U) 51'l 7 n~nl(Jl~&i1'ULtl6n tl~:aL~~ lLn~ l~'YIl'Utln 

n~nltJl~Lamrtl (J1'U Ltff1L'Zf'U lLn~1~ Antll'l:iJ L'YI'U 

L'YIAlJ ~'YIl~r:Htlf11~'l51AtJ mil'U f11'l~'h~'l1~11~~'l1~"j~5fl~'IJ tl~ 51"j ~ tl IR, MS, 
1 13 .; tl ~. 1., 1~ H-NMR, C- NMR, DEPT 90 LLn!; DEPT 135 'Zf~r:H f1~"j~m~'l ~LL5~~ lb'UmmJ'Ulf1 
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.,J 
'U'tl'tl 3 

nl11L~11~H~lam1t~1~afl~ 
'lJ 

~ £f ~ 4 
ua~ (:.J a nl1l'l~ aflU ql'l1ll'l1~~1fll'W"lI fl~al1U1al'l1l 

~ 

fl'lmL'lfm:au~ iJ~l R f L'Yilnu 0.52 (:aaf1lL~~ : 20% Lfl5~ fl:;:aL~~hm1flL'lf'U) ~l'l 1 l~J.Jl 

~lf1rn'l"'lVl fl~J.J'U1V1'lm1'Ylf1'llYJLLUUli'l'lJ.JVll'lJfl'l~'1~nvmHH 'If'U (m'll'l~ 2.4) ~'1 fJf)'lf:;~-lU
" 

80% lVl VI~flhiJL'Yl'U1 'U Le.1f1L'lf'U LL~:;"'lh;u~~'Yl~1Vl Urn'l"'lVlfl~J.J'U1mJ.J-11'Ylf)'llYJ'zh• 
(recolumn) LL~:;lh1U~ f) ~af)1Vlu1'1im'l~:;mu ~~J.J'l:;\1il'llVl VI~flhiiL'Yl'UnULe.1f1L'If'U 

~'UvJ'llL'lVlmUf1~~J.J'lJfl'l~l'l 1 (KBr .f)lVl~'Ulf1 'lU~ 1) ~ULLfJUf1l'lVlVlf)~'ULL~'1~. " \J 

,h~t1JLL~Vl'l~'1m'll'lii 3.1 

.,
mlJ.J~'lJfl'lrn'lVlVlf1a'U (em-I) mlJ.JL'lJJ.J rn'lLL U~mlJ.J\1J.J1U 

" 
~l2880-2960 C-H a'tmUUiiVl'lJfl'l CH2 , CH3 

OJ "" " ~'11740 C=O ~'ULL UUtlVl'lJfl'lLfl~L'Ylfl'l 
\J 

~l1630 C=C 5'ULLUUiiVl'lJfl'lLLfl~~'U 

~'11607 C=C 5'ULLUUUVl'lJfl'lfl:;hJ.J1Glf)
" ,
~l1418 C=C 5'ULLUUUVl'lJfl'lfl:;hJ.J1Glf) 

Ul'Uf1~l'l 5'ULLUUUVl'lJfl'l C-O1112 

1U'l~fl'ULB'ULBJ.Jfll{mUf)~-rJ.J (CDCI 3 ) 'lJfl'l~l'l 1 (mVl~'Ulf1JU~ 2-3) U'llf1{) 

5t1Jt1Jlru~ 8(ppm) = 0.97 (3H, l, 1 = 7.32, 7.32) LL~:; 1.58 (6H, s) LU'ULJ.Jl1~1U'l~fl'U 
( -CH3), 1.68 (2H, m) LL~:; 3.0 3 (2H, l, 1 = 7.3.7.6) LU'ULJ.Jl1~'U1U'l~fl'U (-CH 2-), 

5.61 (HI, d, 1 =10.1) 5.96 (1H, s) LL~:; 6.87 (UI, ct, 1=10.1) Lu'U1flayHJf)1u'l~fl'U 

(-CH=), 7.29 (2H, m) LL~:; 7.37 (3H, m) LU'Ufl:;hJ.J1Glf11U'l~fl'U (Arl-I) , 14.71 

(UI, s) LU'Ule.1Vl'lflf1mU'l~fl'U 
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.. <:S <:S .. 1 "" n 1.,1 .1 "" ..n

Al"jUEI'U-13 lEl'WlEl:IJEI1"ji:l'lufltll"j:IJ (.fl1Ae.J'Ulfl~U'Yl 4) u"jlfl!li:l'tytylru'lJEI~Al"jUEI'U 

24 ~tytylru EI1AtJ DEPT 90 ll~~ DEPT 135 (.fl1Ae.J'Ulfl~t1~ 5) Yh1,r'Yl"jlU'hl'i~tytylru 
o V'..J qQJ 

'lJEI~ primary carbon (-CH3) 'll'Ul'U 3 i:l'tytylru 'Yl 13.8, 28.3x2 ppm, :lJi:I'tytylru'lJEI~ 
o cv.d qQ..l

secondary carbon (-CH2-) 'll'Ul'U 2 i:l'tytylru 'Yl 18.2, 46.8 ppm. :lJi:I'tytylru'lJEI~ 

o "" .,I
tertiary carbon (-CH=) 'll'Ul'U 8 i:l'tytylru'Yl 112.7, 115.5, 126.3, 127.1 x2, 127.6x2, 

..J "" .,I "" ~I "" 0128.2 ppm 1:11'Ui:I'tytylru'Yll'Yi~mu'Ui:I'tytylru'lJEI~ quaternary carbon( -C=) 'll'Ul'U 11 
"" .,I
i:l'tytylru 'Yl 79.8, 101.5, 102.2, 107.0, 139.2, 154.8, 156.4, 158.2, 159.6, 164.4 

ll~~ 207.0 ppm 

'llflfll"jltl~tJUl.yjtJU~filunru1t1"jtllEl'U'lJEI~m"j 1 nUlElfli:l'l"jl~tJ~i1~"jltJ~l'U1f 'WUil 
v v 'U 

~tytylru~~fl~lli:l'E1VlA~E1~nU~tytylru'lJEI~ 6- butytyl- 5 -hydroxy-4 -phenyJseseJin ~\)lli:l'Vl~ 

1'Utlll"jl~~ 3.2 

4' 

~ 
, 

1 2,6 ~ 
H 

3'" 56 
I'" ~ 

7 1 #'0 085" 
# 4" 

6 " 2" 

6-butyryl- 5-hydroxy- 4 -phenyJseselin 
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Gll~l~~ 3.2 n1"JltntllJlYltllJ5f1jf1jlruhhVlfl'W'llfl'lm"J 1 nlJ 6-butyry!-5-hydroxy-4
6 

phenylseselin 

I hhVlfl'WYlviflnlJvn1lJfl'W chemical shift (ppm) 

Rl"J 1 (500 MHz) 6-butyryl- 5 - hydroxy- 4

phenylseselin (60 MHz) 

4" 0.97 (3H, t, 1=7.32) 0.98 (3H, t, 1=7) 

3" 1.68 (2H, m) 1.43-1.90 (2H, m) 

5", 6" 1.58 (6H, s) 1.65 (6H, s) 

2" 3.03 (2H, t, 1=7.3, 7.6) 3.98 (2H, t, 1=7) 

3" 5.61 (lH, d, 1=10.1) 5.65 (lH, d, 1=10) 

4" 6.87 (lH, d, 1=10.1) 6.94 (lI-I, d, 1=10) 

3 5.96 (lH, s) 6.01 (lH, s) 

2' , 3' , 4' , 5' , 6' 7.29 (2H, m),7.37 (3H, m) 7.40 (5H,s) 

OH 14.71 (lH, s) 14.73 (lH, s) 

-. LLlJRmtlnVl~lJ'llfl'lRl"J 1 (mYl&-J'Wlmtl~ 6) iJ'l'lntlfi'WiJ'WLYl"J'lRfN'llfl'lRl"JBniltl LVlmmtllJ 
" . 

l YltllJnlJ'llfllJ~'Yll'l LLlJRmtlnVl~lJ'll fl'l 6- butyryl- 5 - hydroxy- 4 -phenyJseselin Yl~\JYl11'\lln 
" 

lflnRl"Jl~tl6 1i~'lVlldl'l~ 3.3 

Gll~l~~ 3.3 n1"JLmtllJLYltllJLLlJRRLtlnVl~lJ'lJfl'lm"J 1 nlJ 6-butyryl-5-hydroxy-4
5 

phenylseseJin 

m/s 

Rl"J 1 6-butyryl- 5 -hydroxy- 4 -phenylseselin 

390 (85%) 390 (440/0) 

375 (100%) 375 (100 0/0) 

357 (20%) 357 (16%) 

347 (14 %) 347 (140/0) 
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lJvn~ln-diT~rh..!iTlJRVI'lL~'l~Rfl'nlv~Rl'l 1 ~1(Jm1ufllJ-13 l3lJl3)JVl1ltJlJ~~~
" 

II 'InLVI mm(Jul.yj(JunUR1'l~m~'l~Rfl-3lmfl~ (J~ nlJ ~l~ (JlJ erTl(J~llJ)Jlll~119 ~~ lLRVI~ 
" 

'llJVllTl~~ 3.4 

chemjcal shift (ppm) 

Rl'l 1 (125 MHz/CDCI 3 ) 

2 159.6 


3 
 112.7 


4 
 156.4 

102.24a 


5 
 164.4 


6 
 107.0 


7 
 154.8 


8 
 101.5 

158.28 a 

l' 139.2 

2' , 6' 127.6 

3' , 5' 127.1 


4' 
 128.2 


2" 
 79.8 


3" 
 126.3 


4" 
 115.5 

" " 28.35 , 6 
,,, 

207.01 

'" 46.82 
", 

18.23 

'" 13.84 
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vlfliJmJ~~'HHh-'l'lh~ ~'Uy)'n'nJVl LL~:::vVl'VI~ f)~ L'VI~J'lJf)'Hn'J 1 ~~a'Jtll~'-.hal'J 1" 
'" . 	 . 

~f) 6- butyryl-5 - hydroxy- 4-phenylseselin ~~il~Vl'Jlfl'J~afl~~~~t1~ 3.1 

~tlii 3.1 LLaVl~lfl'J~afl~'lJf)~al'J 1 (6-butyryl-5-hydroxy-4-phenylseselin) 

al'J 2 LU'U'lJf)~L'VIml.h'VIilf)~~~ ilvil Llhilu 0.20 (:aafllLv~ : 25% Lf)B~R f 

• 	 f)::::aLVlVl'l 'UL£'JflL'll''U) l~vlmh~u~b'U~ 36- 4 6 '1'Ufll'J111fl f)c:r~'U1fl'J~11 'Ylfldl¥J lLUUi)'J'J~Vll 
'lJf)~~~anVlLeJflL'll''U (Vlldl~~ 2.4) ~~()fl~:::~JtJ 80% lVlfl~f)bilL'Yl'U'l'Ule:JflL'll''U ll~:::()flYhh1

~ 	 ~ 

'U~a'Yl~lVl8fll'JYllflf)~~'U1fl'Jml'Ylfl'n¥Jil lLa::fll'J111 preparative TLe
• 

lt1'JVlf)'UL~'UL~~f)l'rmtlflVl-r~ (CDCI 3 ) 'lJf)~al'J 2 (.f11flf.J'UJfl~t1~ 8-10) t1dlfllJ 

5tytylru'lJf)~1t1'JVlf)'U~ 8(ppm) = 7.38(3H, m) Ll~::: 7.28 (2H, m) LU'Uf)::b~l&lfllt1'JVlf)'U 
(ArH), 14.45 (lH, s) ll~::: 1.13 (11-1, m) Lu'Ule:JVl'Jf)fl'81t1'JVlf)'U (OH), 5.92 (lH, s) 

Lu'Ulf)aVJilfllt1'JVlf)'U (-CH=) 4.89 (lH, t, 1=9.15,8.85) lla::: 2.18 (lH, m) lU'Ul~l'Yllil 

lt1'JVlf)'U (-CH-), 3.29 (2H, d, 1= 8.85),2.95 (lH, dd, 1=6.71,6.71), 2.82 (IH, dd 
I 

1=7.02, 7.02) lL~::: 0.87 (2H, m) LU'UL~Y1~'Ult1'JVlf)'U (-CH-), 1.41 (3H, s) 1.29 (3
I 

H, s) 1.23 (3H, s), 0.95 (3H, m) LU'UL~Y1~lt1'JVlf)'U (-Cl-I3 ) 

m~'UtJ'U - 13 L3'UL~~m{mtlflVl-r~ (mmJ'UJflJtI~ 11) t1dlfllJ~tytylru'lJtJ~m~'Uf)'U 

~~'VIJJVl 25 5tytylru fllv18 DEPT 90 LL~::: DEPT 135 (mflf.J'UJflJtI~ 12) Y11'llf'YlTIUlli'J . 
~tytldlru'IJtH primary carbon (-CH3) ~l'UJ'U 4 iltytylru Yi 22.6, 22.7, 24.8, 26.2 ppm, 

il5tytldlru'IJf)~ secondary carbon (-CH2-) ~l'UJ'U 35tytylru 26.7, 29.7, 52.0 ppm, i'J . 
5tytylru'lJtJ~ tertiary carbon (-CI-I=) ~l'UJ'U 6 iltytylruYi 112.7, 127.2x2, 127.6x2, 

128.2 ppm iltytylru'lJf)~ tertiary (-yH-) ~l'UJ'U 2 iltytylru ~ 25.2, 72.8 ppm, aJ'U 

http:1=6.71,6.71
http:8.85),2.95
http:1=9.15,8.85
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i!rqJqJlru~L'YIi!iflLth.Ji!rqJqJlrutlfl'l quaternary carbon (-C=) -:ill'Ul'U 10 i!rqJqJlru ~ 71.6, 

102.4, 103.1, 105.1,139.1, 155.6,159.7, 164.2, 164.3 LLrI:; 205.3 ppm 

~lmrmJmrl'l~'UL'¥if.llJO'lJi:n'l~iJ~L'tJnVl-r~ln~LA f.I'l 0''1..1 ~Vl)"1Yl'l'l~fNtI fl'li:n'l 2 \.h~~ 
~ ~ 

LU'U~'l'ltl~ 3.2 
" 

~tJ~ 3.2 LL~Vl'l~Vl'l1Yl'l'l~fNtI fl'l~l'l 2 (5 - hydroxy- 6- (2-methylpentyryl) -7,8

(2 -a- ) hydroxyisopropyl- 2,3-dihydrofuranyl)- 4 -phenylcoumarin) 

a' D • d 

rn 'llJ fl'U Vll LL 'YI'U'l 'YI chemical shift (ppm) 

~l'l 2 (125 MHz/CDCI 3 ) 

2 159.7 

3 112.7 

4 156.6 

103.1 

5 164.3 

6 105.1 

7 

8 

155.6 

102.4 

104.2 

139.1 

127.2 

1 ' 

2', 6' 
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..,j
GlTnn1 3.5 (ola) 

0' 0 I CII 

m)Ufl'U~lLL 'VI'U'l'YI chemical shift (ppm) 

51) 2 (125 MHz/CDCl) 

3', 5' 127.6 

4' 128.2 

2" 92.8 

3" 26.7 

4" 71.6 

5" 26.2 

6" 24.8 

1", 205.3 

2'" 52.0 

3'" 29.7 

4'" 25.2 

5'" 22.6 

6'" 22.7 

51) 3 lUmJfl'lLl~'l~'lLmrdal'VIafl'l iJ~i1 Rf l'Yilnu 0.17 (:a~hnL~~ : 25% lfl5~ 

fl~:al~ ~1'U le1fH'lf'U) 1i~lmh~utiJ'U~ 36 - 4 6 1 'Uf)1)l11rJ fl~lJ'U1rJ)~.nl'YIOd1YJLLUU5";i)lJ~1 

, 

'7Jfl'l~'l5nVlLe1fH'lf'U (~1d1'l~ 2.4) ~'ltlO?:f~iJtJ 80q-'o 1V1rJ~flhiJl'YI'U1'ULe1fH'lf'U Ll~~tl0l11111 
~ ~ 

U~5'Y1~1V1tJf)1)l11rJflalJ'U1rJ)lJ11'Y10d1YJczh Ll~:;f)1)l11 Preparative TLC 

hh~mH3'Ul3lJfl1{511JO~-rlJ (CDCl 3 ) 'lJfl'l51) 3 (mrJ&-J'UJo~u~ 13-15) U)10.[) 

irtyty1ru'7Jfl'llU)~fl'U~ 8(ppm)=7.38 (3H, m)ll~::: 7.28 (2H, m) lU'Ufl~hlJ1Glo1U)~fl'U 
(ArH), 14.35 (lH, s) Lu'U1e1V1)flOmU)~fl'U (OH), 5.92 (HI, s) Lu'Ulfl~YJ\JolU)~fl'U 

(-CH=), 4.89 (HI, 1,1=9.16, 8.85) LU'ULlJ1'Y1V11U)~fl'U (-CH-), 3.29 (2H, d, 

1=8.85),2.98 (2H, m), 1.68 (2H, m), 0.85 (2H, m) LU'ULlJl1~'U1U)Vlfl'U,1.41 (3H, s), 

1.29 (3H, s), 0.96 (3H, t, 1=7.32, 7.32) lU'ULlJl1~lU)Vlfl'U Ll~::: 1.24 (lH, s) LU'U 

1e:1V1)flOmUd~ fl'U 

http:LU'ULlJl1~'U1U)Vlfl'U,1.41
http:1=8.85),2.98
http:1,1=9.16
http:8(ppm)=7.38
http:fl~lJ'U1rJ)~.nl
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m1'ufl'U - 13 la'Ul~hJm1'i.'HUml'r~ (mAr.J'Ulfl~U~ 16) U'flfl{)atytylOJ'lJfl'l m1'ufl'U 

~'l11~~ 24 atytylOJ mArl DEPT 90 ll~~ DEPT 135 (mAr.J'Ulfl~U~ 17) ih1iYl'flU11ii . 
atytylOJ'lJfl'l primary carbon (-CHJ ~l'Ul'U 3 5tytylOJil 13.8, 24.8, 26.2 ppm, j'J 

5tytylOJ'lJfl'l secondary carbon (-CH2-) ~l'Ul'U 3 atyf1jlOJ~ 26.7, 45.2 ppm, j'JatytylOJ 
. 0 ~ d 

'lJfl'l tertiary carbon(-CH=) ~l'Ul'U 6 i."ItytylOJ Yl112.7, 127.2x2, 127.6x2, 128.2 ppm, 

5tyf1jlOJ'lJfl'l tertiary carbon (-CH-) ~l'Ul'U 2 5tytylOJ~ 25.2, 72.8 ppm, rll'U5tyflJ10J~ 
ll11imU'U5tyflJ1OJ'lJfl'l quarternary carbon (-C=) ~l'Ul'U 1 0 5tyflJ1OJ~ 71.6, 102.4, 

103.1,105.1, 139.1, 155.6, 159.7, 164.2, 164.3 lb~~205.3 ppm 

.~lflllfl~mrl'lGi''U lilrlUnUi."Il'l~j'Ji."IlUfl~1~1fl~l~rl'l n'U i."I~'llm'l i."ITN'lJeN i."Il'l 3 'Ul-;')~lU'U 
~ ~ 

... .1.1 
~'l'luYl 3.3 

~ 

~tJ~ 3.3 ll{l~'l~~'llm'l{lTN'lJfl'l{ll'l 3 (5-hydroxy-6-pentyryl-7,8

(2-a-hydroxyisopropyJ- 2,3-dihydrofuranyl)- 4 -phenylcoumarin) 
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m~Uf),U~lLLl11l'l~ chemical shift (ppm) 

51'J 3 (125 MHz/CDCl
3 

) 

2 159.7 

3 112.7 

4 156.6 

4a 103.1 

5 164.3 

6 105.1 

7 155.6 

8 102.4 

8a 
164.2 

I' 139.1 

2', 6' 127.2 

3',5' 127.6 

4' 128.2 

2" 92.8 

3" 26.7 

4" 71.6 

5" 26 .2 

6" 24.8 

1", 205.3 

2'" 45.2 

3'" 29.7 

4'" 17.9 

5'" 13 .8 



36 

102 fl'lmL'lfm:zim:1 iJ~l R[ LyilO'u 0.51 (t8af)1L~Cl : 1(1) flCl fl hiJL'YIlJ) i:Il1 4 l~~lo 

flm1'-JlJ1f11aJ1L'YI0)1~'llfl'l~'1ClO'Vl1V1f1ClflhiJL'YIlJ (m)1'1~ 2.5) ;'1flO'lf::~ltl 40- 60% 1V1 
" 

flClBhiJL'YIlJllJ Lf1m'lflJLLCl::~lOfi fla'-JlJ1f11 '-J1L'YI O)1~'llfl'l ~'1 ClO'VI LB'YIllJ flCl (m11'l~ 2.6) ;'1 

fl O'lf::-vi'-;)(J 70% 1V! fI tlflhiJL '¥llJllJ L~m'lflJ LLm;ih'lri'u~Cl'YIBLVI iJ f)11V1 0 c.J ~ 0 ~l tJ ClI1Cl::ClliJ c.JCll.! 
'U. .' . 	 ' ., 

1::'VI11'llV1f1CltlhiJL'YIlJO'UL~m'lflJ . 
illJvJ)1L1V1ClLUOvl'!lJ (KBr, mflc.JlJ10 	 1U~ 18) ~U LL flU 011V1V1 O~lJ LLCl'll1r;lll-lill 

" " v 

"" "" 1ml:IJfl'llfl'lf)11V1V10CllJ (em )
" 

IV 

fllllJL'll:IJ f)11LLUClflll '-J'VI m iJ 

3500-3000 vll OH illJLLUU~VI 

2970 vll C-H illJLLUUUVI'llB'I CH 3 , CH 2 

1644 Cl'l 
" 

C"-'O illJ LLUUU Vi'll fl'l fI fllJ~ LO Vl mVllJ 
" 

1300-1000 Cl'l 
" 

C-O 5lJLLUUUVI 

1~Vl1flo:zi, l'ltl::h'-Jl&iO LLCl:: flfllJ~LOVlmVllJ 
" 

~lO.Jfl'-JCl'llfl'lLU1Vl fllJ LBlJ L~'-Jfl1{ (.Illfl c.JlJl 0 1U~ 19-20) fll{UfllJ-13 LBlJL~'-J 
" " 

fl1{ (mflc.JlJ10 ~U~ 21) LLCl:: DEPT fll{UfllJ LBlJLBlJfl1{ (.Illflc.JlJ10 JU~ 22) ihlri' 

'YI)1Ull iJfll{UfllJ 16 ilfYfYlru LLCl::LU1VlfllJ 14 ilfYfYlru LLCldJflflOt8L~lJ 2 5fYf1Jlru ~lO 

'VI~1~Vl1flo:zi (OH) LLCl::L'-J'YIflO:zi (OCH 3 ) ~'1JlJ~'11~UVl1LlJLClflClLVltlU1::mruL UlJ 

CI6HI402 ~lmL'-JClmUOVl-!lJ (mflt:-JlJ10 ~U~ 23) ihlri''YI11UllCl11 4 iJ:lJ1ClL:lJLClflCl 270 

~::L~lJllrJ'I'lllVlflflO:aL~lJaO 2 fl::Vlfl'-J ?)B~lO'VI~fll{UfliJCl (C=O) LLCl::aL'YIfl{ (C-O-C) 

~'1JlJUVl1L'-JLClfl Cl~~'1~'1 L UlJ C I6H1404 LLCl::Cll'-J11fl~llJlruml'-J1aj~'-JGi'll~L'yhnu 10 

~lOLU1VlfllJL3lJL3'-Jfl1{ muOVl-!'-J ~5fYfYlru 2.82 (UI, d, 1=17.1 Hz) LLCl:: 3.09 

(lH, t, 1=13.1,4.3 Hz) 'llB'IL'-Jila'WhhVlfllJ (-CH2-)' 5.41 (lH, dd, 1=3.1,3.1 Hz) 

'll fl'lL U1Vl fllJ ~ vi fl 0'U fl €I O:aL~lJ LLCl::l'l fl::hm&i f) LLCl::fll{UtllJ - 1 3 LBlJ L~ '-J fl1{ ~5f1J f1Jlru 

195.7 ppm 'll B'I'VI~fI1{UfliJ 0 .JfllJCl~'1 mhl~::LUlJaOrlru::L~~1::'llfl'lCl11U1::L.Il'YIvJCl111LlJlJ 

(flavanone) 'VI~fl1V11~LVI 1vJCl1LllJ (dihydrof] avone) 
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~'lihuhlYllJ~ 2 VI,j ?lv1Dmvf1:zl~dilllVll1'l 5 lla:;VI,jll-JYlvf1:zl~dilllVll1'l 7 
\J \J \J 

'illf1 f1l'Jl mEJUlYiEJU~rurulruLJv'lhbVl vlJLJ v'l ttl'J 4 nUlvf1 ttl'Jl~EJ~iJ~'J1 EJ'lllJ11 
v v ~ 

~Uil~flJflJl ru~'l mhl ttv~ Ylav'l nU~flJq:!lru'lJv'l pinostrobin ~'llw~'l'llJVll'J1'l ~ 3.8 

3' 
2'~ 4' 

0 l' I 5'
H3C ~ 

2 6' 

34 

pinostrobin 

LU'JVlvlJYi~BnUYl11uBlJ chemical shift (ppm) 

ttl'J 4 (500 MHz) pinostrobin (60 MHz) 

3 (ax) 

3 (eq) 

7 

2 

6, 8 

2', 3', 4', 5', 6' 

5 

2.82 (d, J = 3.1 Hz) 

3.09 (t, J = 13.1, 4.3 Hz) 

3.80 (s) 

5.41 (dd,J= 3.1, 3.1 Hz) 

6.07 (s, 2xArH) 

7.46 (01, 5xArH) 

12.02 (s, OH) 

2.91 (d, J = 5.0 Hz) 

2.99 (d, J = 11.0 Hz) 

3.78 (s, -OCH3) 

5.43 (dd, J = 5.0 Hz) 

6.08 (s, 2xArH) 

7.43 (s, 5xArH) 

9.75 (s, OI-I) 

lJ B f1'illf1 iiu l-JttRl U f1 Vl-rl-JLJ B'l (;{l'J 4 rJ'lil EJ iJ lJ rJlJ LYl 'J'l R{l'l'lJ B'l ttl'JEi f1 ~l tI L~ tilmEJU 

lYiEJunu'Ii'm~aYll'llll-JRmUf1Vl-rl-J'lJB'l pinostrobin ~~lJYl11'illf1 LBf1 Rl'Jl~EJ1~~'l Vll'Jl'l~ 3.9 
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Gl1,,;}l\)ii 3.9 f)1,)ltfhJUl-nfJULLJ.JririlUf1G1-rJ.J'llCl-:.Jril,) 4 nu pinOSlrobin 9 

m/z 

ri1') 4 pinostrobin 

270 (970/0) 270 (1000/0) 

269 (620/0) 269 (430/0) 

193 (100%) 193 (690/0) 

167 (250/0) 167 (19%) 

166 (77%) 166 (590/0) 

138 (28%) 138 (26%) 

103 (150/0) 104 (100/0) 

3.5 f1111l,",11~lfa~11,",\I~r~\\l"lJf)\lal1 5 
'U 

. ri1,) 5 ij~f1'ttru:;lth.JLL~lJ'llCl-:.JLl~-:.J~hl1aCl-:.JLl1·1111 l1Uf1 0.12 f1-rJ.J \lVll1t'1ClJ.JLl1t'11, 

155-157 Cl-:.JYl1L'lft'1l;GfJri ij~l Rf l'yilnu 0.32 (t6~f)1L\lt'1 : lG1f1t'1Cll'JikYllJ) ri1,) 5 l~\llf1 

flCl~J.JlJ1f1,)J.JllYlf1";ilYJ'lJCl-:.J~-:.JrinVlLCl'YlllJClt'1 (G1l";il-:.J~ 2.6) ~-:.Jt:lf1'lf:;~1fJ 70-800/0 lG1f1t'1Cll'J 
" 

ij L'YllJ11J1f1 fll 'lflJ LLt'1dh1"';U~ri'YlttVl fJ f)1,)G1 f1 t:Ja f1 ~1(jm')t'1~t'11 fJ t:JriJ.J'J:;Wi1-:.JlVl fI t'1 Clt ')ii L'YllJ n 'U. 

. 

LLriG1-:.J dl-:.J Vl1,)1-:.J-n 3.10 
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d d-1 
mllJO'lJEl'lnl'JVlVlnCl'U (em )

" 

... 
mliJL'ZJlJ nTHltJClmllJrnn[J 

3500-3000 i:N 
" 

0- H ~'U LL 'U'U~ VI 

2970, 2919, 2827 ,JI'U n Cll'l C-H ~'ULL'U'U~VI'lJEl'l CH 3, CH 2 

1634, 1593 Cl''l 
'U 

C=O ~'ULl'U'U~VI 

1214,1168 Cl''l 
'U 

C-O ~'ULL'U'U~V1 

~ln'l1El lJCl~'l nciT.l Cl''JtJl~-:h1'UllJLCln Cl'lJ El'l Cl'l'J 5 mh'lufl[J~:;ifl'ltJ'J:;n fl'U1tJ~l [JVI~
'" "" '" 

1e1 VI 'J fl n:zf LL Cl:; ?ilGl 'U 

_ ltJ'JGlfl'UL~'UL~lJfll{ Cl'LtJnGl1lJ'lJfl'lCl'l'J 5 (IlIYlr.J'Uln JtJ~ 25-26) tJ':lln!)~1lJ1lJlru 
'lJfl'lltJ'JGlfl'U~ 8(ppm) = 1.52 (6H, s) LU'ULlJ-nClltJ'JGlfl'U (-CH3) 2 n~lJ, 1.78 (3H, s) 

LU'ULlJ-nClltJ'JGlfl'U (-CH3), 2.07 (UI, m), 2.28 (lH, 01), 2.38 ClH, rn) LLCl:; 2.42 

(1H, m) LU'ULlJ-n~'UltJ'JGlfl'U (-CH2-), 2.63 (1H, m) LLCl:; 3.43 (1H, m) Lu'Ulfl~wDCl 

ltJ'jVlfl'U (-CI-I=), 3.72 (3H, s) LU'ULlJ'YIflnffitJ'JGlfl'U (-OCH3), 4.68 (UI, dd, 1=4.6, 

4.9 Hz), 4.87 (1 H, t, 1=6.7 Hz) LLCl:; 5.43 (1 H, 01) LU'Ulfl~VJiJnltJ'JGlfl'U (-0-1=), 

5,87 (2H, s) LU'Ufl:;l'JlJIQlnltJ'JGlfl'U (ArH), 7.10 (lH, m) Lu'UYJiJ~nltJ'jGlfl'U (PhI-I), 

7.21 (4H, m) Lu'UVJD~nltJ'jGlfl'U (PhH) 

YlI{'Ufl'U-13 l~'UL~lJfll{mtJnGl1lJ'lJfl'lCl'I'J 5 (IlIYlr.J'Uln JtJ~ 27) tJ':lln!)~1lJ1lJlru 
'lJfl'lYlI{'Ufl'U 24 ~1lJ1lJlru flll"ltJ DEPT 90 UCl:; DEPT 135 (IlIYlr.J'Uln JtJ~ 28) 'Ylili . 
'YI'jlu:hil~1lJ1lJlru'lJfl'l primary carbon (-CH3) oJl'Ul'U 4 ~1lJ1lJlru .y] 17.9, 22.7, 25.6 . 
LLCl~ 55.3 ppm, il~1lJ1lJlru'lJfl'l secondary carbon (-CH2-) oJl'Ul'U 2 ~1lJ1lJlru .y] 28.8 . 
LLCl:; 35.9 ppm, il~1lJ1lJlru'lJfl'l tertiary carbon (-CH=) oJl'Ul'U 12 ~1lJ1lJlru .y] 37.0, 42.6, 

53.8, 94.4 x (2CH), 121.0, 124.1, 125.5, 127.0 x (2CH) LLCl:; 128.3 x (2CH) ppm 

i:b'U~1lJ1lJlru~LVlaflLU'U~1lJ1lJlru'lJfl'l quarternary carbon (-C=) oJl'Ul'U 6 ~1lJ1lJlru ~ 105.7, 

131.8,137.1,146.9,165.0 LLCl:; 206.5 ppm 

'l1fllJCl NMR mtJnGl1mr'lVllJVI'lJfl'lCl'l'J l~LLCl'VI'lbl'UGlI':ll'l~ 3.11 ~'lif 
" 
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chemical shift (ppm) '\.h:;Lfl'Y1'lJf)~C 
1 
HNMR 

13 
CNMR DEPT 135 DEPT 90 

1.52 (6H, s) 17.9 17.9 - - CH 3 

1.78 (3H,s) 22.7 22.7 - - CH 3 

2.07 (UI, m) 25.6 25.6 - -0-1
3 

2.28 (1H, m) 28.8 28.8 - -CH
2 

-

2.38 (1H, m) 35.9 35.9 - -CH 2 
-

2.42 (1H, m) 37.0 - 37.0 -CH= 

3.43 (1H, m)- 42.6 - 42.6 -CH= 

3.72 (3H, s) 53.8 - 53.8 -CH= 

4.68 (UI, dd, 1=4.6) 4.9 Hz) 55.3 55 .3 - - CH 3 

4.87 (1H, I) 1=6.7 Hz) 94.4x2 - 94.4x2 -CH= 

5.43 (UI) m) 105.7 - - -C= 
I 

5.89 (2H, s) 121.0 - 121.0 -CH= 

7.10 (UI, m) 124.1 - 124.1 -CH= 

7.21 (4H) m) 125.5 - 125.5 -CH= 

127.0x2 - 127_0x2 - CH= 

128 .3x2 - 128.3x2 -CH = 

131.8 - - - C= 
1 

137.1 - - -C= 
I 

146.9 - - -(~:= 

165.0 - - -s:= 

206.5 - - free C=O 



41 

o.,)lf)'Iimm"IJ fl~hhVl fl'ULB'UlBmll'f ll~:: flTfu fl'U -13 l3'ULBlJflTf 'Yllll1'Yl'nU-JliJ 
" 

m{Ufl'U 24 ~~~lru, hJ"lVlfl'U 28 ~~~lru ll~dJflflf):alo.,)'U 2 ~~~lru o.,)lf)'\-1~UJ'Ylflf);zfll~:: 

~Vl'U ~~J'U~~1i~Vl"lllJl~~~lVltI1.h~mrultJ'U C24H2S02 o.,)lf) ~'UW":ill"lVlt'flt.lf) Vl-rmlju-:hii'\-1~ 
1t1Vl"lflf);zf ~~J'U~Vl"lllJl~~~~~ltJ'U C24H2903 LL~:;o.,)lf)m{Ufl'U-13 l3'UlBlJm{ l'IU-JllJ 

free C=O "lJfl~mVl'U ~ 206.5 ppm ~~J'Ullt'fVl~--.h1lJ'1'lit1l"lt.l"l::l.f)'Ylwml)1'U'U ll~::o.,)lf)'1rfllJ~
" 

'Yll~lllJt'fmt.lf)Vl-rlJ"lJfl~t1l"l 5 (mmJ'Ulf) ''It.l~ 29) l'mllt'fl"l 5 lJlJl~llJl~f)~l'Yilnu 406
" . 

~~J'U~Vl"lllJl~~~~lho.,)::ltJ'U1t.l1i"IJfl~t1l"l 5 ~fl C26H3004 

":ilEJ~I'U1-)' l'IUll~~~lru~~ f)~llt'fflVlfl~fl~nu~~~lru'IJfl~ panduratin A ~~llt'fVl~'l'UVll":il~~ 

3.12 ll~::; 3.13 VlllJihalu 

4'" 

5"'G)
2 
3'"II'6",1 V 

panduratin A 

It.l''lVlfl'U~~flnufll{ufl'U chemical shift (ppm) 

t1l"l 5 (500 MHz) panduratin A (400 MHz) 

4",5" 1. 52 (6H, s) 1.52 (s, 2CHJ 

- CH3 1.78 (3H, s) 1.73 (s, Cf-I 3 ) 

5' (H b) 2.07 (lH, m) 2.05 (ddd. 1=3.0, 11.0, 18.0 Hz) 

I" 2.28 (HI, m) 2.15 (ddd. 1=7.0, 7.5, 15.0 I-Iz) 

1" 2.38 (HI, m) 2.30 (ddd. 1=7.0, 7.5, 15.0 Hz) 

5' (H ) 
2.42 (HI, m) 2.40 (ddd. 1=5.0, 6.3, 18.0 Hz) 

a 
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hhGl vlJYi~ vOU chemical shift (ppm) 
.

V1l'lUvlJ ~l'l 5 (500 MHz) panduratin A (400 MHz) 

2' 2.63 (H, m) 2.67(ddd 1=4.4,7.5,7.7 Hz) 

6' 3.43 (lH, m) 3.54(ddd,J=6.3, 11 .0,11.0 Hz) 

- OCH 3 3.72 (3H, s) 3.67 (s, OCH3 ) 

1 ' 4.68(1 H,dd, 1=4.6,4.9 Hz) 4.78 (dd, 1=4.4, 11.0 Hz) 

2" 4.87 (1H, t, 1=6.7 Hz) 4.89 (l, 1=7.0 Hz) 

4' 5.43 (1 H, m) 5.43 (dd, 1=3.0, 5.0 Hz) 

3, 5 5.87 (2H, s) 5.86 (s, 2ArH) 

4" 1 7 . 1 0 (HI. m) 7.09 (m, PhH) 

2"', 3''', 5"', 6'" 7.21 (4H, m) 7.21 (m, 4 PhH) 

~ 0 , d 

~l'lUvlJm LL'VIlJ-:.1'Yl chemical shift (ppm) 

mJ 5 (125 MHz/CDCI 3 ) panduratin A (100 MHz/CDCIJ 

17.9 17.9 

22.7 22.8 

4" 25.6 25.7 

1 ' 28.8 28.9 

5' 35.9 35.9 

6' 37.0 37.2 

2' 42.6 42.8 

1 ' 53.8 54.1 

- OCH 3 55.3 55.5 

3, 5 94.4x2 94.6 

1 105.7 106.4 

4' 121.0 121.2 

2" 124.1 124.4 

4'11 125.5 125 .7 

2"',6'" 127.0x2 127.8 
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(ij)~l\1i1 3.13 (~tJ) 

chemical shift (ppm) 

,/l':i 5 (125 MHz/CDCl) panduratin A (100 MHz/CDCl 3 ) 

3"', 5'" 

3" 

3' 

1If' 

2, 6 

4 

C=O 

128.3x2 

131.8 

137.1 

146.9 

156.0 

206.5 

128.0 

132.0 

137.3 

147.2 

163.0 

165.3 

206.6 

o 

M 

l'll'i:lL:zif]'r;I iiV'il Rr LyilnlJ 0.53 (~af)W'li:l : 100/0 LJJ'YlltJtli:llU1V1Vli:ltll'JiiL'Yl'u) rIl':i 61vi\}lf) 

Vl tlcrJJtJlmmlY)f1':ilVJ'IJ tl\l ~\lanV11V1 Vli:ltll ':iiiL 'YltJ (V11':il\l~ 2.5) ~\I ()f)'l1~v1"HJ 9 0-1000/0 lV1 
" 

Vli:l tll':iii L 'YltJ'ltJLtl f) L'll'tJ LLi:l~1111rllJ'ija'YlB1V1 (J f)l':iGl f) r,J ~ f) v11 [Jal':ii:l~i:ll (J r,J aJJ':i~ 'Wil\l Ltl f) L 'll'tJ nlJ, 

lV1Vli:ltl l'JiiL'YltJ 
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hhG1tl'UL~'UL~lJtll':fmunG1-'rlJ'lJtl'l51,) 6 illY!~'Uln JU~ 30-31 U,)ln.[]~qJqJlru'lJtl'l 
lu,)G1tl'U~ 8(ppm)=2.83 (UI, dd, 1=-03.1,3.1 Hz), 3.09 (1H, dd, 1=3.1,12.8 Hz) LLi:'i:; 

5.43 (UI, dd, 1=3.1, 9.8 Hz) LU'U ArCOCH 2Cl-IAr 6.00 (2H, s) LU'Utl:;hm&1nlu,)G1tltl 

(ArH), 7.38-7.46 (5H, 01) LUtltl:;hlJl&1nlu,)G1tl'U (ArH) LLi:'i:; 12.01 (1H,s) LUtlle:JVI 

')tl n:gLU,)G1 tl'U 

m{'Utl'U - 13 L~'ULBlJm{mUnG1-'rlJ'lJtl'l 51') 6 (illY! ~'Ul n JU~ 32) U,)ln.[]~qJqJlru 

'lJtl'lm{'Utl'U'<\ll'Ul'U 15 Iirtytylru mArl DEPT 90 LLi:'i:; DEPT 135 (illY!~'Uln JU~ 33) III 

lri'Ylll'Uil)jlirqJqJlru'lJtl'l secondary carbon (-CH2-) '<\ll'Ul'U 1 IirqJtylru ~ 43.3 ppm, )j . 
Iirtytylru'lJtl'l tertiary carbon (-CH=) '<\ll'Ul'U 8 IirtytylruYi 79.3, 95 .5, 96.8,126.1 x(2CH) 

LLi:'i:; 128.9x(3CH) ppm ~l'U~L'VI~mU'UlirqJqJlru'lJtl'l quarternary carbon (-y=) '<\lltllt1 6 

IirqJqJlru~ 103.3, 138.3, 163.2, 164.4, 164.5 LLi:'i:; 195.8 ppm h,iW'UlirqJqJlru'lJtl'l 

primary carbon (-CH) 

'l1tllJi:'i NMR munG1-'rlJ'lJtl'l5l,) 6 ~'1V1lJVlLL5V1'11i~'1mll'l~ 3.14 
" 

chemical shift (ppm) U'):; Lil 'Yl'lJ tl'l 
1 
HNMR 

13 
CNMR DEPT 135 DEPT 90 

.. 
m ') 'U tl 'U 

2.83(1H, dd, 1=3.1,3.1 Hz) 43.3 43.3 - -CH 2 -

3.09(lH, dd, 1=3.1, 12.8Hz) 

5.43(lH, dd, 1=3.1,9.8 Hz) 79.3 - 79.3 -CH= 

6.00 (2H, s) 95.5 - 95.5 -CH= 

7.38-7.46 (5H, 01) 96.8 - 96.8 -CH= 

12.01 (1 H, s) 103.3 - - -C= 
I 

126.1 - 126.1 -CH= 

128.9 - 128.9 -CH= 

138.3 - - -C= 
I 

163.2 - - -C= 
I 

164.4 - - -C= 
I 

164.5 - - -C= 
I 

195.8 - - C=O 

http:7.38-7.46
http:8(ppm)=2.83
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;')lmrm.J~'lJtI'lhh~tI'UL~'UL~lJm{ LL~:;m{UtI'U-13 L~'ULBlJtJl{ yh'li'Yl':nu:iliJ
" 

m{utI'U 15 ~(l,J(l,J1ru, hh~tI'U 11 ~(l,J(l,J1ru LL~:;tltlnt&L;')'U 2 ~(l,J(l,J1ru "lnr1~lf'l~'Jtln:ziLL~:; 

r1~m{utliJ~ ~'llf'U~'lli~~';illJL~~~1~HJ'\.h:;lJ1ru~ th..! C1SHll 02 ;')ln~~(l,J1ru~'l miT.lLU'U 

~n'tlru:;L~Vn:;'IJ tI'l ~l'J1.h:;LJl'Y1'V'J~T.n1'U'U r11t1 1 Vllf'lLVl 'J'V'Jmb'U (Lr1ij tI'U ~1'J 6) ~'l.JtJ LL~Vl'l 

llvlt1'liJtltln:aL;,)'U~n 1 tI:;~tllJ ;')lnr1~~L'Y1t1{ ~'lli~~'Jlm~~~lVltJ'\.h:;lJ1ruLtJ'U C 1sH
ll

0 
3 

;')lnm{UtI'U-13 L~'UL~lJm{ mtJn~-rlJ~ 164.5 ppm LL~Vl'l()'lmjLL'Y1'U~~Gl1LLr1'l1'l~
" 

7 1'Ul'l A Ltitl'l;')lnlJJtJ'J1n~~(l,J(l,J1ru'IJtI'lr1~LlJ'Y1t1n:zi ~'l.J'U~'lmVll1'l11;'):;LtJ'Ur1~1f'lmtln:zi 
~'l.J'U~mllJL~~~~m';i;'):;LtJ'U~tI ClsH1204 

;')In f1l';iLmtJULYi[JU~(l,J(l,J1ru'IJtI'l1tJ'J~ tI'ULL~!:m{Utl'U'lJtI'l~l'J 6 nu Ltl n Rl'Jl~[J'WU11 

~tyqpru~'lnci1l~tlVlflatl'lnU~ty(l,J1ru'IJtI'l pinoccmbrin ~'lLl~Vl'l'l'Um'J1'l~ 3.15 LL~!: 3.16 

~llJ~l~U 

3' ,
2'~ 4 

l' I 5' 
~ 

2 6 
, 

3 

pinocembrin 

ltJ'J~tltJYiGitlnu C Chemical shift (ppm) 

~1'J 6 (500 MHz) pinocembrin (60 111Hz) 

3 2.83(1H, dd, 1=3.1,3.1 Hz ) 2.70- 3.55(111, ArCOCH 2CHAr) 

3.09( 1 H, dd, 1=3.1, 12 .8Hz) 

2 5.43(U1, dd, 1=3.1,9.8 Hz) 3.68 (dd, 1=4.0, 12.0 Hz, 

ArCOCH 2CHAr) 

6, 8 6.00 (2H, s 2xArH) 6.12 ($, 2xArH) 

2',3',4',5',6' 738-7.46 (5H, 111, 5xArH) 7.47-7.75 (111, 5xArI-l) 

5 12.01 (1 H, s, OH) 9.77 (s, OB) 
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d' 0 , d 

Yll'lUfl'UVllLLWtNYl chemical shift (ppm) 

m'l 6 (125 MHz/CDCI 3 ) pinocembrin (100 MHz/CDCI 3 ) 

3 43.3 42.2 

2 79.3 78.4 

8 95.5 95.1 

6 96.8 96.1 

10 101.3 101.9 

2', 6' 126.1x2 126.5 

3',4', 5' 128.9x3 128.5 

1 ' 138.3 138.0 

9 163.2 162.7 

5 164.4 163.6 

7 164.5 166.6 

4 195.8 195.8 

1uii 3.6 LLa~~amlm~afl~"lJfl~m'l 6 (pinocembrin) 
'U " 
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Rl) 7 il~m:IOl~lthJ~~n~Ul~)J~hn),Yll:rn 0.10 n~)J ~Vl"'~tJ)Jl"'~l 224-226 tJ-Hn 

l'll~l~tJR ilvil R{ l'Yhnu 0.41 (~~ml~~ : 10% l)J'Yll'UtJ~lulVlVl~tJhill'Yl'U) l~~lnVltJ~)J,s 

lm)Jll'YlnTlYJ'lltJ'I~'1RnVllV1V1~tJl)ill'Yl'U (m<;il'l~ 2.5) ~'1(1mf:;~ltJ 50/0 l)J'Yll'UtJ~'l'UlV1V1~tJ 
'U 

1)iil 'Yl'U ll~~~ln VI tJ~)J'U1V1 ))Jll'YlnTlYJ'lltJ'I~'1 RnVlltJ'YlI'U tJ~ (m)l'l~ 2.6) ~'1 (1 n'lf~~l tJ 
'U 

10- 30% ltJ6~ tJ~~lVl Vl1 'UlV1 VI~ tJ1 )lil l 'Yl'U ll~~'Yh1 iU~R'Yl~lVltJm)VI fl ~~ fl ~1 tJRI)~~~ltJ ~R)J. 
)~W)l'll	)J'Yll'U tJ~ n U lV1 VI ~ tJ1 )ii l 'Yl'U 

~'UyJTll)VlRlUflVl~)J'lltJ'IRI) 7 (KBr, ilIVl~'U1n )U~ 3.4) WUll(lUm)VlVln~'UllR'I
'U 	 'U 

~ldl\lYi 3.17 

.c< .. 1 
mlml'lltJ'InT.lVlVlfl~'U (cm )

'U 

v 
ml)JL'll)J flTHlu~ml)J"')JltJ 

3518 (sharp) UI'U n~l'l free O-H 

3354 (broad) UI'U n~l'l O-H tr'ULLUUVVI 

3088 UI'Uflm'l C- H tr'UlLUUVVI'lltJ'ItJd))JI&ln 

1618,1577 R'I 
" 

C=0 a'U LL UUV VI'll tJ'I VI tJ'U~ l fl VI mQl'U 
" 

1300-11 00 R'I 
" 

C-O tr'ULLUUVVI 

~lntJ[))J~~'1 ni:h1 R)ul~111)Jl~fl~'ll tJ'Ii:ll) 7 mh'lu[)tJ ~tJ'Iu)~n tJU1U~ltJmj 
~ 	 ~. . 

leJmtJfl~, 1'1 tJ~h)JI&l n, VI tJ'U~ lfl Ql mQl'U Lln~Bl 'Yl tJ{
" 

lu)QltJ'ULa'Ula)Jm{ RlUflQl~)J(ilIVl~'Ulfl ~U~ 35-36) UTlfl!]trqjqjI0l'lltJ'I1U)QltJ'U 

~ o(ppm)=2.72 (lH, dd, 1=3.4,3.1 Hz), 2.97 (lH, q, 1=12.5,4.3,12.5, Hz) lL~~ 
5.41 (lH, dd, 1=3.1 Hz) lU'U ArCOCH 2CHAr, 3.82 (3H, s) lU'Ul)J'YltJflmU)QltJ'U 

(-OCH3)' 6.08 (2H, dd, 1=2.1,2.4 Hz), 7.34 (UI, m), 7.40 (2H, m) lL~~ 7.47 

(2H, m) LU'UtJd))JI&lnlU)QltJ'U (ArH) 

VlI':iUtJ'U - 13 la'Ul~)Jm{ m UflQl~)J (illVl ~'U1 fl ~U~ 37 )U)lfl!] trqjqjl Ol'lltJ'I m1'u tJ'U 

-<i1'U1'U 16 trqjqjlOl mAtJ DEPT 90 ll~~ DEPT 135 (ilIVl~'U1n ~U~ 38 ) l'1l'lt1'Yl)IU11 . 
iJaqjqjIOl'lltJ'I primary carbon (-CH3) -<i1'U1'U 1 aqjqjlOlYl 56.2 ppm iiat)jt)jIOl'lltJ'I . 
secondary carbon (-CH2-) -<i1'U1'U 1 trt)jt)jIOl Yl 46.4 ppm iiat)jt)jIOl'lltJ'I tertiary carbon 

(-CH=) -<i1'U1'U 8 trt)jt)jIOl ~ 80.1,94.5,97.2, 127.2x2 LL~~ 129.6x3 ppm ~1'U~ 

http:o(ppm)=2.72
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ll-l~mth.JRt1Jt1J1t:ULlll'l quarternary carbon (-y=) <ll'Ul'U 6 RqJt1J1t:U ~ 105.9, 140.7111 

164.4,166.6,167.1 Lli:l:; 191.8 ppm 

71m,m NMR rllllnvl'r"Jl;:'ll-l:IJ~Llll'lrl1'J 7 liLlrl~'l111'UvnJN~ 3.18 
" 

chemical shift (ppm) II 'J:; urYlLI ll'l C 
1 
H NMR 

13 
CNMR DEPT 135 DEPT 90 

2.72(UI, dd, 1=3.4, 3.1 Hz) 46.4 46.4 - -CH 2 -

2.97(1 H,q,l=12.54.3, 12.5Hz) 56.2 56.2 - -OCH 2 

3.82 (3H, s) 80.0 - 80.0 -CH= 

5.41 (UI, dd, 1=3.1 Hz) 94.5 - 94.5 -CH= 

6.08 (2H, dd, 1=2.1,2.4 Hz) 97.2 - 97.2 - CH = 

7.34 (HI, m) 105.9 - - - C= 
I 

7.40 (2H, m) 127.2x2 - 127 .2x2 -CH= 

7.47 (2H, m) 129.6x3 - 129.6x3 -CH= 

140.7 - - -C= 
I 

164.4 - - -C= 
I 

166.6 - - -C= 
I 

167.1 - - -C= 
I 

191.8 - - C=O 

;')lln71ll:IJi:lLl 1l'l111'JVlll'UlB'UlB:lJlll{ lli:l:;rn{Ull'U -13 lB'U lB:IJ lll{ yh'1 r1"Yl'J1ui1ij 
" 

rn{Ull'U 16 irt1Jt1J1t:U, 111'JVlll'U 13 irt1Jt1J1ru Lli:l:;ijlllln~l'OJ'U 2 irt1Jt1J1t:U Llll'll-l~L:IJ"Yllln:ziLLi:l:; 

rn{UllU i:l ~'lJ'U~'lli~Vl'J1:IJLa~i:l1VliJll'J:;:IJlruLU'U C 16H1302 ;')lnLL:lJrlmllnVl~:IJ (Jl1~ ~'Ul n 

~ll~ 39) yhlr1"YlJlUi1rl1'J 7 ij:lJli:l1:IJLi:l~aL'Yhnu 270 LLi:l:;;')ln~'UW'J1L'JVlrllllnVl~:IJ 
ll'Jln.!JRt1Jt1Jlt:ULlll'll-l~le'1Vl'Jlln;g ;,):;d~'UilrJ'lLllVl le'11Vl'JL;')'U 1 ll:;VlmJ lLi:l:;lllln:aL;,)'U 2 

ll:;Vlll:IJ;,)ln l-I ~1e'1 Vl 'J II n:ziLLi:l:; a L "Ylll{ ~'l J'U~Vl 'J1:IJ Li:l ~ i:l~'l LU'U C 16H14°4 Lli:l:;?JlllJ a ~'l n ;;ill 

L UW:l n'l:lt:U:;l\l vn:;LI ll'l rll'Jlh:; LJl"YlWml11'U 'U l-I~1l1Vlle'11~ 'JWi:l11l 'U (Ll-lii ll'U rl1'J 4) 

;')In111'JVlll'UlB'UlB:lJlll{mllnVl~:IJ l~llJln.!Jirt1Jt1Jlt:U~ 12 ppm llrl~'lill-l~hVlJlln 
:zil~lvlmj~vllLLWW'l 5 LLi:l:;;')ln~'UW'J1L'J~mllnVl~:lJil free OH ~'lJ'Ul-I~le'1~'Jlln;g~'lUl;,) :; mj

" "" 
'" I I 

llvlllll-lU'lll 7 LLi:l:;l-I~LL"Yl'Ullan 1 l-I~ ?ill l-I~L:IJ"Yllln;g ul;'):;millvllLll-lU'lll 5 
~ ~ ~ ~ 
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~ 9 

~ln'li'f)lJ~~'lmh1'1i\~Gi''UY]'l'\-nJ~ ll~:;~~l1~f)lJll1m~tl'li:ll':l ~'li:l':lUliil i:ll':l 7 ?if)
'U • • 

alpinetin ~'liJi:lmlfl':l'li:lfl'l~'l':lU~ 3.7 
'U 'U 
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. 

.ct 

'U'YI'YI 4 

4.1 ~~tI ~ ~fll~'YI61~f)~'i)lfl61f) fl ~l~ft 
~ 

Q.I ~ .J IV .0::::.1 0 Q,lq/ 

"\llnf11'Hm~~f)m'fl''.lil (M. siamensis) 'Y1mf1ll'YI'lU~~::lmJ~"\ll'Ul'U 6,500 f11~ mtl 

ltff1l'l5'U, l~fI~f)hih'Y1'U, If)5~ f):::all'll'l, l~'YIl'Uf)~ m~ihv)u l~~'l~n~ltff1l'l5'U'iill'Ul'U 83.55 

n-r~, ~-:.J~n~l~fI~f)hih'Y1'U'iill'Ul'U 155 n-r~, ~-:.J~n~lf)5~ f):::all'll'l'iill'Ul'U 65 n-r~ ll~::~'l 
~n~ l~'YIl'Uf)~ 41 0 n-r~ 't11ll~~::,h'U1t1'Y1~ ~f)Ufl'Y1t'Y11'l:Zhm'rl l~f)'l"\lln~-:.J~n~ltfm'l5'U:ij 

drv ~,% q.<::ll I ,x,J 0 1" 
fl'Y1utlUml'lfe:JllUfl'Y1l~tI B. cereus, s. aureus, L. monocytogenes, ll~::n~a.Jl'lff)'Y1'Y1l 'YIm'YI1~ 

ltlll~tI (Flat sour spoilage) ~'l't11mlltln~ltlflmr~'U1f1~mt 'Y1f111~ ll~::.yh1,.ru~~'Y1~t~tJf11~ 
.y;lmn;r~'U1f1~mt 'Y1f111'VJ~Jl 1i'lfl~f)'l HPLC, tfl~mt 'Y1'Y1~f)'U, preparative TLC ll~::f11~l'ln 

d v OJ o..J 1" .. "" 
(;J~n~ltlm'Y1l~::mtl'Y1l'YIm::~~ ~lm~mltlnm~ ~ 3 'If'U~ flf) m~ 1, ~l~ 2 ll~::m~ 3 

"\lln f11~l'l~l"\l~f)U If)n ~n'Bru1~tIm ~tI ~~u&i'Y1l'lf11wn'rl, 'llf)~~'Y1l-:.J ~ltlnt 'Y1~~tflU 
'U 

"" . m~ 1 flf) 6-butyryl-5-hydroxy-4-phenylseselm 

m~ 2 ~f) 5-hydroxy-6-(2-methylpentyryl)-7 ,8-(2-a-hydroxyisopropyl-2,3

dihydrofurany I) - 4 -phenylcoumari n 

m~ 3 ~f) 5-hydroxy-6-pentyryl-7,8-(2-a-hydroxyisopropyl-2,3-dihydro

furany I) _4 _ pheny !coumarin 

t~tlm~ 1 ,r'Ultl'Um~'lftl~ l&itllnu~lfltl:ij~lml'\.,rjl'rlU1'U~f)n m~.n~lrif)'U 
Gil'U~l~ 2 ll~:: m~ 3 tl'lhjlfltl:ij~ltl-:.Jl'Uil'rlU1'U~f)n~1~.n~lrif)'U 

http:ll~::.yh
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(;ll ';il~Yi 4.1 Ll~~~,h}1,rf)~l';illa~lufl1l~"UG1~l';i~ llEJf)1~~mh-v,,rf) ~ flf)~l';iJ1lLt1~ 

;flm';i~l';i ~~';ilm~~'h-1
" 

5 - hydroxy- 6-pentyryI -7 ,8-hydroxy

isopropyl- 2, 3-dihydrofuranyl)- 4

phenylcoumarin 

1 

2 

6- butyryl- 5 - hydroxy- 4 -phenylseselin 

5 -hydroxy- 6- (2 -methylpentyryl)

7,8- (2-a-hydroxyisopropyl- 2,3

dihydrofuranyl) - 4 - phenylcoumarin 

HO 

o 

HO 

l1l'v1'Wf) ~l ';i 

(iJa~f)-r~) 

4.70 

3.7 

17 

% m';i~fll1lVl,:rf)~flf)~l';iJ1 
-4 

(xlO ) 

72.30 

0.57 

2.62 

(J1 
,...... 
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4.2 it1U t:J!;l"lJ f)\) f111't1 ~ !;If)\)~l f111f1 f11~"lflm~1!lf)\) 
~ , 

-;;)In f11':icHl VI'Dn n':i:;'lfHJ L 'VI~ a'l (B. pandurata) llm n LL 'IX'ltJVI~:;La[JVI-;jl'UTU 1,385 n-rlJ 

~lmtlf1L'lf'U, lV1\1~ahiJL'Yl'U, La6~ a:;:SLVlVI, LlJ'Yl1'Ua~, LL~~iJl'Yl1'Ua~V11lJcl1~tJ l~~'lClnVl 
Ltlf1L'lf'U 20.66 n-rlJ, ~'lClnVllV1\1~ahiJL'Yl'U 49.82 n-rlJ, ~'lClnVlLa6~ a:;:SLVIVI 0.98 n-rlJ, 

~'lClnVlLlJ'Yl1'Ua~ 34.84 n-rlJ LL~:;~'lClnVliJl'Yl1'Ua~ 7.32 n-rlJ LLchU1~'lClnVllV1\1~ahiJL'Yl'U 
LL~:;LlJ'Yl1'U a ~lJ1 LL[J nLVI [J16 \1 mllJ'U1mlJ1L'Yl n ':i1YJ LL tJtJi'i':i':ilJ Vl1 LL~:;1111'lXtJ~Cl'YlBLVI [J1-6L\1~a'l

• 

Cll':i 4, 	 Cll':i 5, Cll':i 6 LL~:;Cll':i 7 

-;;)1 n f11':iVl ':il-;;) La n cln rlru"lJ a'l Cll':iLVI [J Ell r1[J CllJ'l'J&l 'Yll'l f11wnw 

LVI':irlL\1U WU)lCll':i~'l 4 "lfiJVI~a 
'" Cll':i 4 	 \1a pinostrobin 

'" Cll':i 5 	 \1a pancluratin A 

'" Cll':i 6 	 \1a pinocembrin 

'" Cll':i 7 	 \1a alpinetin 
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4.3 	 fJ iH)1"jllI7HlfJU fill t'YI1'1~1f11't'f'lJ fJ'1 nl"j~ LW f)1~vl f) tn fJ f) nl"jil 

~ i;1 f1l'J'Yl~ tH1U()'Ylt'Yll'l:alflll'l'1J fl'lr/l'JO;)l f1 ~ flf1 r/l'JJhuu1U~'l ~l'Jl'l ~ 4.3 

Strain r/l'J 1 (;tl'J 2 r/l'J 3 Streptoin yci n 

10 ug/dise 

B. cereus - - - ++ 

S. aureus - - - ++ 

S. derby - - - ++ 

E. coli - - - ++ 

L.- mono - - - -

F.S. - - - + 

+ VI:JJ1EJO'l weakly inhibited (6-10 mm in diameter) 

++ VI:JJltJO'l highly inhibited (> 10 nun in diameter) 

Streptomycin 1tti;1'l1UL'rjtHUU(;tl'J:JJlm~lU 
0;)1 f1 ~i;1f11'J'Yl~i;1 fl'l'1J fl'l~ flf1r/l'Jnl'luilr/l:JJl'JtIlW f1r/l'J 1 mn~ 2 'lfiJ~ ?1 fl r/l'J 2 

(5 - hydroxy- 6 - (2-methylpentyryl )-7 ,8- (2-a- hydroxyisopropyl - 2, 3-dihydrofurany\) 

- 4 -phenylcoumarin Lli;1:;r/l'J 3 (5-hydroxy- 6-pentyryl -7,8 - (2-a- hydroxyisopropyl- 2, 

3 -dihydrofuranyJ) - 4 -phenylcoumarin ~'ltl'lhiLl'ltJii':i1tJ'llU:JJlr1 flU 
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4.4 tJ(;Hl1"Jll ffltlf)'U till t1l1\1~h.f)l'W"lJf)\I tll"J~ uafll~vlfl"Jlflfl"J~"61m11~f)\I 
~ tlnl'J'Yl ~H'IBU(]'Yli'Yll'l~l mw'll B~rll'JU~~'Yli'Vl f)J)f) W,i:;'lfl ElL11~ f)'1 LU'UhJ 

vl~G1lJ)~Yi 4.4 

Strain rll'J 4 rll'J 5 rll'J 6 rll'J 7 Tetracycl ine 

30 ~lg/di se 

B. cereus ++ ++ ++ + ++ 

B. subtilis ++ ++ + - + 

L. monocylogenes + + + - ++ 

L. ivanovii - + + - + 

S. aureus + + ++ - ++ 

S. eyphi + + + - -

S. derby - + ++ - -

E. coli ++ ++ + - ++ 

K. pneumoniae + ++ - - -

Y. enterocolieica + + ++ - ++ 

F.S - + - - -

+ mn£JO'l weakly inhibited (7-10 nun in diameter) 

++ mJl£JO~ highly inhibited (> 10 mm in diameter) 

Q..I.oJ' d ~ 1 C:d r.1 .0:::d .od 

m'J 4, m'J 5, t'll'J 6 LLtl:; m'J 7 f)UL'l:fBLLUA'YlL'J£J 1 0 'I:f'U~ WUllrll'J'Yl~(]'Yl5mf)'Yl~~AB 

rll'J 5 (panduratin A) ~~m~1'Jt:liJu~~L:§f)LLUAiiL1£Jrh'li'Yl~rlBUl~i\·r~l1~~ 'JB~tl~~l~f) 
m'J 6 (pinocembrin) ~~mm'Jt:liJu5~L:§BLLUAYh1£J.yfl'li'Yl~rlBUl~Li'iBu-rt'll1~~ £JnLl'U 

K. pneuJIloniae LLtl:; rll'J 4 (pinostrobin) ~~rll~1'Jt:liJu5~L:§flLLUAYiL1£Jl~Li)f)u-rt~l1~~£Jf) 
... .

r)'U 2 'l:fiJ~ ~B L. ivanovij LLtl:; S. derby ~l'Um'J 4 iJ(]'YliUB£Jmf) rllm'Jt:liJuiJ~L~f) 

LLUAY1L~£J.yfl'li'Yl~rlBUl~LW£J~ 1 'l:fiJ~ ~B B. cereus 
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~ d cf.J 1'" '"4
~l fHJ~m"j'YlVl(;H)uq'Yl5'Yll~·ln.m'V-I'llfl~ m"jU"j~'Yl5'YlLLtlf) VI~l mlf)m~'l5ltIL'H~ fl~ 'V-Ifl~:; 

.1 1 .J'lQ.11 .J d .4
r;f"ju SAR (Structure-Activity Relationship) 'W'lIru~'U VIll m"j'Yl~~aJq'Yl5'Yll~,
'" '" '1 dd ,.d • ~ ')/ did0 

·In.m'V-Im''j~~aJ'H~ e1V1"jflf)'lf'Ylmll'H'W~'Yl 5 l'l5'U r;fl"j 4, m"j 5 ll~:; m"j 6 aJ bm~r;f"jl~'YlaJ 

'HaJle1V1"jflf)~~~lLL'Hll~~ 5 l'Hiifl'Wfl'U ~~iiq'Yli'Yll~:lh.m'V-Ir;f~rl;;fltli1'U ~1'Um"j 7 iilm~ 
~ ~ 

r;f{l~'H~f)L'Hiifl'Uflum"j 4 lVltl~Llvir;f~U~lLL'Hll~~ 5 LL~:; 7 nrh111'm"j 7 iiq'Yli'Yll~~1m'V-I~l 

'Wflf)~lf)du~LtJ'Wm"j"jlml'W111''Yl''jlUilr;flaJl''jt:l'V-IU panduratin A 1'Wm:;'l5ltIL'H~fl~~1t1 
OJlf)f)l"jl~tlrl~~d m~tlmVlil~~yh111'Lf1VI'll "j:; lt1'l5'11vifl t!~vlfl~m"j~~ Lml:;lfm"j~ij

~ ~ 

41 "" ~.'f '" ", ...J°1"'''' 1 d '" .'f1 °1""t]'Yl5 'U m"jtlutI~ L'l5fl~~'U'Yl"jtl'Yl'Y1l 'H Lf) VI b"jrl L 'U fl~OJlf)mWIVll'l5fl 'U fll'Hl"j LL~:;'Y1l 'Hfll'Hl"jL'Wl 

L~tI lV1t1 r;flaJl"jt:lnl'H'UVI ~lLL'Htl~'lI fl~'HaJ Ll'Yl'U~l~L'HaJl:;r;faJ 
~ 
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~ CHULALONGKORN UNIVERSITY ~ 
~ JNH-A500 ~ 
*XXKX~~KXK~~K~~KK~K~K~~~K~~X 

SFILE: [.H~IOJCDHPD1-1H 
CO~~T : COHPD1-1H 

EXHOD : SHlGL 
IRKOD : NON 
POINT: 32768 
FREOU : 10000.00 Hz 
SCANS: <1 
OW-l~IY : <1 

ACGTH: 3.27GO sec 
PO . 3.0000 sec 
RGAIN : 1G 
PHi : 5.85 UJoc 
oBNUC : lH 
ODFRO: 500.00 KHz 
OOSET : 162410.00 Hz 

IRHUl: : 1H 
IRFRQ: 500.00 HHz 
IRSET: 1G2410.00 Hz 
IRATN : 120 
HlRPH : 55.0 u:;cc 
IROPl : 30 
IRBP2 : G 
IRRNS : 0 

AD8IT 15 
CTEKP 30.G c 
CSPED 11 Hz 
SL VHT : CDCl3 
RESOL . 

XE . r .24 ppm 
,XS '_12:.>52.19 Hz 

I I I I 
-..L ~lJJ ~~FVL ~ ~: ~6 ~~. tiS. 27 Hz 

J I OPERATOR: 

,~ v. 
-0-( 

. lm 
"I 

------, I 1 1--' . 1 1 . -~--, 1 I-"-~I~--' 1 "-----r- I I "I 
J<1 JJ 12 J 1 JO 9 B j f) 5 <1 3 ;; J o en 

C;..l 

~t1~ 2 ll(;1'V1~ lH NMR mtlnV1~aJ'lJel~i;n~ 1 
'lI 

http:12:.>52.19
http:1G2410.00
http:162410.00
http:10000.00
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K CHULALONGKORN UNIVERSITY K 
)( )(JNH-A500 
)(~)()()(~)()()(K)()()()(K~)()()()()()()(K)()()(K 

SFILE : [. ",Hol COHPD1-BCH 
COHNT : COHPD 1-l3C 

EXHOD : SINGL 
lRHOD : 8CH 
POIHT: 1G38<l 
F~EOU : 33898.Jl Hz 
SCANS: 1108 
DU~O~Y : <1 

ACOTH : 0.4833 sec 
PO . 2 . 0000 soc 
RGAIN : 23 
PHi : 4.90 usee 
OBNUC : DC 
OBFRO: i 25.65 HHz 
08SET : 12795B. 00 Hz 

IRNUC : iH 
IRFRO: 500.00 HHz 
lRSET : iC2410.00 Hz 
lRATN : i20 
lRRPI/ : 55.0 usoe 
lRRP 1 : 30 
IRBP2 : C 
IRRNS : 0 

ADBIT 1G 
CTEHP 31.0 c 
CSPED : 11 Hz 
SLVNT : CDCLJ 
RESOL 2.07 Hz 
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