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SUMMARY 

From 4',5,6-trihydroxy-3,3',7-trimethoxyflavon [Chrysosplenol C] isolated from the 
Miliusa balansae Fin. & Gagnnep., seven ester and four ether derivatives have been 
synthezised. The cytotoxic activity against B16-murine melanoma of these compounds were 
determined. One of them (compound 12) showed a moderate  activity. 

 
I - §Æt vÊn ®Ò 

Trong qu¸ tr×nh sµng läc c¸c hîp chÊt cã 
ho¹t tÝnh sinh häc cña nh÷ng c©y hä Na cña 
ViÖt Nam, chóng t«i ®. ph©n lËp vµ x¸c ®Þnh 
cÊu tróc hãa häc chÊt 4',5,6-trihydroxy-3,3’,7-
trimetoxyflavon tõ c©y Mai liÔu (Miliusa 
balansae), thu h¸i t¹i C«n S¬n, H¶i D−¬ng [1, 2]. 
C©y nµy ®−îc sö dông ë Trung Quèc ®Ó ch÷a 
bÖnh viªm cÇu thËn vµ bÖnh d¹ dµy [3]. Hîp 
chÊt flavon 1 cã ho¹t tÝnh k×m h.m sù ph¸t triÓn 
cña tÕ bµo ung th−. V× vËy, chóng t«i tiÕn hµnh
tæng hîp mét sè dÉn xuÊt cña nã ®Ó thö ho¹t 
tÝnh sinh häc.  

 

1: 4',5,6-trihydroxy-3,3’,7-trimetoxyflavon 

Chóng t«i ®. tæng hîp c¸c este vµ ete cña 1.

II - PhÇn thùc nghiÖm 

ThiÕt bÞ, hãa chÊt 

C¸c s¶n phÈm ph¶n øng ®−îc tinh chÕ b»ng 
s¾c ký cét víi chÊt hÊp phô silicagel (Merck) 60 
F254 hoÆc b»ng ph−¬ng ph¸p kÕt tinh. Phæ hång 
ngo¹i (FTIR) ®−îc ®o trªn m¸y NICOLET-
IMPACT 410. Phæ céng h−ëng tõ h¹t nh©n ®−îc 
®o trªn m¸y JEOL-90MHz vµ trªn m¸y Bruker- 
500 MHz  trong dung m«i CDCl3.

Tæng hîp c¸c dÉn xuÊt este cña chÊt 1 

ChÊt 2: 4',5,6-triaxetyl-3,3’,7-trimetoxyflavon: 
Hßa tan 40 mg chÊt 1 vµo 0,4 ml piridin. Dung 
dÞch ®−îc thªm 0,56 ml anhydric axetic vµ ®Ó 
ë nhiÖt ®é th−êng trong 24 giê. Sau ®ã s¶n 
phÈm ®−îc hßa tan trong etyl axetat (EA) vµ
röa b»ng n−íc cÊt. KÕt tinh trong EA-hexan. 
Tnc = 190 - 192°C; IR (KBr), ν (cm-1): 2940, 1765, 
1630, 1625, 1459, 1370, 1209, 1034, 817; 1H-
NMR (CDCl3), δ (ppm): 7,73 (1H,d), 7,64 (1H,dd), 
7,17 (1H,d), 6,88 (1H,s), 3,93 (3H,s), 3,91 (3H,s), 
3,80 (3H,s), 2,46 (3H,s), 2,35 (3H,s), 2,34 (3H,s). 
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ChÊt 3: 4',5,6-tributyroyl-3,3',7-trimetoxyflavon: 
20 mg chÊt 1 ®−îc hßa tan trong 0,35 ml piridin. 
Dung dÞch ®−îc thªm 0,44 ml anhydric butylic. 
Qu¸ tr×nh ®−îc tiÕn hµnh t−¬ng tù nh− ë chÊt 2.
Tnc = 125 - 127°C; IR (KBr), ν (cm-1): 2968, 1756, 
1630, 1625, 1467, 1415, 1352, 1243, 1165, 827; 1H-
NMR (CDCl3), δ (ppm): 7,73 (1H,d), 7,63 (1H,dd), 
7,16 (1H,d), 6,88 (1H,s), 3,93 (3H,s), 3,87 (3H,s), 
3,79 (3H,s), 2,74 (2H,t), 2,60 (2H,t), 2,57 (2H,t), 
1,78 → 1,85 (6H,m), 1,05 → 1,09 (9H,m). 

ChÊt 4: 4',5,6-trivaleroyl-3,3’,7-trimetoxyflavon: 
20 mg chÊt 1 ®−îc hßa tan trong 0,7 ml piridin. 
0,25 ml valeryl clorua  ®−îc cho tiÕp vµo. Qu¸ 
tr×nh tiÕp theo  t−¬ng tù nh− ë chÊt 2. ChÊt tinh 
khiÕt ®−îc ph©n lËp b»ng s¾c ký cét silicagel 
víi dung m«i EA-hexan. Tnc = 103 - 105°C; IR 
(KBr), ν (cm-1): 2960, 1759, 1630, 1625, 1469, 
1417, 1352, 1224, 1139, 823, 1H-NMR (CDCl3), 
δ (ppm): 7,72 (1H,d), 7,63 (1H,dd), 7,16 (1H,d), 
6,88 (1H,s), 3,93 (3H,s), 3,90 (3H,s), 3,79 (3H,s), 
2,77 (2H,t), 2,62 (2H,t), 2,59 (2H,t), 1,73 → 1,80 
(6H, m), 1,45 → 1,51 (6H, m), 0,96 → 1,00 
(9H,m). 

ChÊt 5: 4',5,6-trihexanoyl-3,3’,7-trimetoxyflavon: 
20 mg chÊt 1 ®−îc hßa tan trong 0,35 ml piridin. 
Dung dÞch ®−îc thªm 0,25 ml hexanoyl clorua. 
§iÒu kiÖn ph¶n øng t−¬ng tù nh− ë chÊt 2. ChÊt 
s¹ch ®−îc tinh chÕ qua cét silicagel víi hÖ dung 
m«i  EA-hexan. Tnc = 93 - 95°C; IR (KBr), ν (cm-1): 
2926, 1757, 1630, 1610, 1469, 1363, 1224, 1096, 
820; 1H-NMR( CDCl3), δ (ppm): 7,73 (1H,d), 7,63 
(1H,dd),7,16 (1H,d), 6,88 (1H,s), 3,93 (3H,s), 3,90 
(3H,s), 3,79 (3H,s), 2,76 (2H,t), 2,61 (2H,t), 2,59 
(2H,t), 1,76 → 1,82 (6H,m), 1,38 → 1,45 (12H,m), 
0,92 → 0,96 (9H,m).   

ChÊt 6: 4',5,6-tribenzoyl-3,3’,7-trimetoxyflavon: 
30 mg chÊt 1 ®−îc cho vµo 0,7 ml piridin. Dung 
dÞch ®−îc cho tiÕp 0,15 ml benzoyl clorua. 
§iÒu kiÖn ph¶n øng t−¬ng tù nh− ë chÊt 2. Tinh 
chÕ s¶n phÈm b»ng cét s¾c ký. Tnc = 72 - 73°C; 
IR (KBr), ν (cm-1): 2931, 1747, 1633, 1450 ,1262, 
1225, 1023, 821, 707; 1H-NMR (CDCl3), δ (ppm): 
8,08 → 8,18 (c¸c H ë vßng benzoyl), 7,80 (1H,d) 
7,72 (1H,dd), 7,50 → 7,56 (5H ë vßng th¬m 
benzoyl), 7,39 → 7,43 (c¸c H ë vßng benzoyl), 

7,30 (1H,d) 7,02 (1H,s), 3,93 (3H,s), 3,88 (3H,s), 
3,76 (3H,s). 

ChÊt 7: 4',5,6-triphenoxycacboxyl-3,3',7-trimeto-
xyflavon: 36 mg chÊt 1 ®−îc hßa trong 0,7 ml 
piridin. Dung dÞch ®−¬c cho thªm 0,22 ml 
phenoxycacboxyl clorua. Qu¸ tr×nh ®−îc tiÕn 
hµnh gièng nh− ë chÊt 2. Tnc = 71 - 72°C; IR 
(KBr), ν (cm-1): 2934, 1788, 1633, 1495, 1238, 778, 
689; 1H-NMR (CDCl3), δ (ppm): 7,78 (1H,d), 7,66 
(1H,dd), 7,38 → 7,46 vµ 7.25 → 7,31 (c¸c hidro 
trong vßng phenoxycacboxyl), 7,36 (1H,d), 6,97 
(1H,s), 4,02 (3H,s), 3,97 (3H,s), 3,88 (3H,s). 

ChÊt 8: 4',6-dimetylcacbamyl-5-hydroxy-3,3',7-tri-
metoxyflavon: 36 mg chÊt 1 ®−îc hßa trong 0,7 
ml piridin. Dung dÞch ®−îc cho thªm 0,15 mg 
dimetylcacbamyl clorua. Qu¸ tr×nh ®−îc tiÕn 
hµnh gièng nh− ë chÊt 2. Tnc = 231 - 232°C; IR 
(KBr), ν (cm-1): 3436, 2930, 1724, 1669, 1601, 
1463, 1362, 1160, 1028, 832; 1H-NMR(CDCl3), δ
(ppm): 12,60 (1H,s), 7,75 (1H,d), 7,66 (1Hdd), 7,23 
(1H,d), 6,53 (1H,s), 3,93 (3H,s), 3,92 (3H,s), 3,85 
(3H,s), 3,18 (3H,s), 3,15 (3H,s), 3,04 (6H,s).    

Tæng hîp c¸c dÉn xuÊt ete cña chÊt 1 

ChÊt 9: 5,6,7,3,3’4’-hexametoxyflavon: 50 mg 
chÊt 1 ®−îc cho vµo trong 5 ml axeton khan. 
Dung dÞch ®−îc cho thªm 178 mg dimetyl-
sunfat vµ 211 mg K2CO3. Ph¶n øng diÔn ra ë 
nhiÖt ®é 400C trong 2 giê cã håi l−u. Tinh chÕ 
s¶n phÈm qua cét silicagel. Tnc = 138 - 1390C; IR 
(KBr), ν (cm-1): 2932, 1732, 1621, 1602, 1585, 
1512, 1472, 1259, 1150, 996, 794; 1H-NMR 
(CDCl3), δ (ppm): 7,71 (1H,dd), 7,70 (1H,d), 6,99 
(1H,d) 6,75 (1H,s), 4,02 (3H,s), 3,98 (3H,s), 3,97 
(6H,s), 3,92 (3H,s), 3,89 (3H,s), 3,87 (3H,s). 

ChÊt 10: 4',5,6-tribenzyloxy-3,3’,7-trimetoxyfla-
von: 36 mg chÊt 1 ®−îc cho vµo 5 ml axeton 
khan. Dung dÞch ®−îc cho thªm  62 mg K2CO3,,
67 mg NaI vµ 0,17 ml benzyl clorua. Ph¶n øng 
diÔn ra ë nhiÖt ®é 400C trong 3 giê, cã håi l−u.
S¶n phÈm ®−îc kÕt tinh vµ läc ch©n kh«ng. Tnc =
900C; IR (KBr), ν (cm-1): 3033, 2931, 1615, 
1615, 1512, 1455, 1348, 1222, 1148, 999, 813, 
698, 1H-NMR (CDCl3), δ (ppm): 7,74 (1H,d), 7,63 
(1H,dd), 7,32 → 7.47 (c¸c H ë c¸c vßng benzyl, 
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m), 7,00 (1H,d), 6,73 (1H,s), 5,24 (2H,s), 5,16 
(2H,s), 5,02 (2H,s), 3,97 (3H,s), 3,91 (3H,s), 3,86 
(3H,s). 

ChÊt 11: 4',6-digeranyloxy-5-hydroxy-3’,7-trime- 
toxyflavon: 20 mg chÊt 1 ®−îc hßa vµo trong 
0,7 ml dimetylformamit. Dung dÞch ®−îc thªm 
vµo 34,5 mg K2CO3 vµ 0.,9 ml geranyl bromua. 
Ph¶n øng diÔn ra ë nhiÖt ®é th−êng trong 24 
giê. Tinh chÕ s¶n phÈm b»ng cét s¾c ký. DÉn 
xuÊt nµy ë d¹ng dÇu. IR (KBr), ν (cm-1) :3502, 
2923 ,1731, 1655, 1594, 1455, 1261, 992, 813, 619; 
1H-NMR (CDCl3) , δ (ppm): 12,58 (1H,s), 7,71 
(1H,dd), 7,68 (1H,d), 6,98 (1H,d), 6,48 (1H,s), 5,60 
(1H,t), 5,53 (1H,t) 5,08 (2H,m), 4,72 (2H,d), 4,64 
(2H,d), 3,96 (3H,s), 3,95 (3H,s), 3,87 (3H,s), 2,02 
→ 2,14 (8H,m), 1,77 (3H,s), 1,68 (3H,s), 1,67 
(3H,s), 1,66 (3H,s), 1,64 (3H,s) 1,59 (3H,s). 

ChÊt 12: 4',6-diallyloxy-5-hydroxy-3,3’,7-trimeto-
xyflavon: 36 mg chÊt 1 ®−îc hßa trong 5 ml 
axeton khan. Dung dÞch ®−îc thªm vµo 62 mg 
K2CO3, 0,11 ml allyl clorua vµ 67 mg NaI. Ph¶n 
øng diÔn ra ë 400C trong 2 giê, cã håi l−u. Tnc<
500C; IR (KBr), ν (cm-1): 3436 , 2921, 1653, 1587, 
1473, 1324, 1266, 1146, 1009, 800; 1H-NMR 
(CDCl3), δ (ppm): 12,63 (1H,s) 7,69 (1H,d), 7,68 
(1H,dd), 6,99 (1H,d), 6,49 (1H,s), 6,13 (2H,m), 5,46 
(1H,m), 5,36 (1H,m), 5,33 (1H,m), 5,21 (1H,m), 
4,72 (1H,t), 4,71 (1H ,t), 4,62 (2H,t), 4,61 (2H,t), 
3,96 (3H,s), 3,95 (3H,s), 3,87 (3H,s). 

Thö ho¹t tÝnh ®éc tÕ bµo

TÊt c¶ c¸c dÉn xuÊt tæng hîp ®−îc ®em thö 
ho¹t tÝnh ®éc tÕ bµo ®èi víi dßng tÕ bµo u h¾c 
s¾c tè da chuét (B16-murine melanoma). C¸c 
gi¸ trÞ IC50 kh¸ng tÕ bµo B16 cña c¸c dÉn xuÊt 
®−îc tr×nh bµy ë b¶ng 1. Quy tr×nh thö ho¹t tÝnh 
®−îc tiÕn hµnh theo tµi liÖu [4]. 

III - NhËn xÐt kÕt qu¶ 

Trong chÊt 2, nh×n chung 3 nhãm OH dÔ 
dµng ph¶n øng ®Ó t¹o c¸c dÉn xuÊt este vµ ete. 
Tuy nhiªn, trong mét sè tr−êng hîp nhãm 
5-OH kh«ng tham gia ph¶n øng do t¹o cÇu nèi 
hidro víi nhãm C=O ë vÞ trÝ 4 lµm cho t¸c 
nh©n ph¶n øng khã tÊn c«ng vµo. Sè liÖu phæ 

1H-NMR cña c¸c proton th¬m ®−îc ®−a ë
b¶ng 2. 

B¶ng 1: Ho¹t tÝnh  kh¸ng tÕ bµo B16 cña c¸c 
dÉn xuÊt tæng hîp 

Hîp chÊt IC50 (µg/ml) 

1 (crysosplenol C) 4,07 

2 > 10

3 > 10

4 > 10

5 > 10

6 > 10

7 > 10

8 > 10

9 > 10

10 > 10 

11 5,37 

12 3,99 

Trong phæ céng h−ëng tõ h¹t nh©n proton 
cña c¸c s¶n phÈm  este vµ ete (tõ chÊt 2 ®Õn 
chÊt 10), ®é chuyÓn dÞch hãa häc cña proton ë 
vÞ trÝ C8 vµ C5’ bÞ ®Èy vÒ phÝa tr−êng thÊp h¬n so 
víi chÊt ban ®Çu (∆δC8 ≈ 0,17 - 0,46 ppm trõ 
chÊt 8 vµ ∆δC5'’  ≈ 0,15 - 0,35 trõ chÊt 9 vµ 10). 
ë phæ cña c¸c chÊt 11 vµ 12 th× c¸c proton ë C8

vµ C5’ cã δ dÞch chuyÓn vÒ phÝa tr−êng cao, 
(∆δC8 = - 0,08 vµ - 0,07), (∆δC5' = - 0,03 vµ - 0,02), 
ng−îc l¹i víi c¸c s¶n phÈm este. Sù chuyÓn dÞch 
hãa häc cña c¸c proton ë C2’ vµ C6’ kh«ng  thay 
dæi nhiÒu. Phæ 1H-NMR vµ IR cña c¸c s¶n 
phÈm  este vµ ete cã c¸c tÝn hiÖu phï hîp víi 
cÊu tróc cña chóng.  

B¶ng 1 cho ta thÊy, tÊt c¶ c¸c dÉn xuÊt 
tæng hîp ®−îc ®Òu kh«ng cã ho¹t tÝnh ®éc víi 
tÕ bµo B16, ngo¹i trõ dÉn xuÊt 12: 4',6-
diallyloxy-5-hydroxy-3,3',7-trimetoxyflavon lµ
cã ho¹t tÝnh cao h¬n crysosplenol C ban ®Çu, 
IC50 = 3,99 µg/ml. 
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B¶ng 2: §é chuyÓn dÞch hãa häc (δ, ppm) cña c¸c proton th¬m cña c¸c chÊt 1 → 12

Hîp chÊt 1H-NMR cña vßng th¬m 

1. R1=R2=R3=H 

 

H-8        H-5'       H-6’       H-2’ 

6,56 s    7,01 d    7,66 dd    7,69 d 

2. R1=R2=R3=COCH3 6,89 s    7,17 d    7,64 dd    7,73 d  

3. R1=R2=R3=CO(CH2)2CH3 6,88 s    7,16 d    7,63 dd    7,73 d 

4. R1=R2=R3=CO(CH2)3CH3 6,88 s    7,16 d    7,63 dd    7,72 d   

5. R1=R2=R3=CO(CH2)4CH3 6,88 s    7,16 d     7,63 dd    7,73 d 

6. R1=R2=R3=COC6H5 7,02 s    7,30 d     7,72 dd    7,80 d 

7. R1=R2=R3=C6H5OCO 6,97 s    7,36 d     7,66 dd    7,78 d 

8. R1=R3=(CH3)NCO; R2=OH   6,53 s    7,23 d     7,66 dd    7,75 d 

9. R1=R2=R3=CH3 6,75 s    6,99 d     7,71 dd    7,70 d 

10. R1=R2=R3=CH2C6H5 6,73 s    7,00 d     7,63 dd    7,74 d 

11. R1=R3=

R2=OH 

6,48 s    6,98 d     7,71 dd    7,68 d 

12. R1=R3=CH2CH:CH2

R2=OH 
6,49 s    6,99 d    7,68 dd    7,69 d 

Tµi liÖu tham kh¶o 

1. Do Thu Huong, Christine Kamperdick, and 
Tran Van Sung. Homogentisic acid derivatives 
from Miliusa balansae (Annonaceae), Journal 
of Natural Products (submitted in 2004). 

2. NguyÔn TiÕn B©n. Thùc vËt chÝ ViÖt Nam, 
1. Hä Na - Annonaceae Juss.. NXB Khoa 
häc vµ Kü thuËt, Tr. 308 - 309 (2000). 

3. Wu Rui, Ye Qi, Chen Neng Yu, Zang Guo 
Lin. Chin. Chem, Lett., Vol. 12, P. 247 - 248 
(2001). 

4. Nguyen Hai Nam, Ha Thanh Huong, Hwan 
Mook Kim, and Byung Zun Ahn. Kor. J. 
Pharmacogn. , Vol. 31, P. 77 - 81 (2000). 

5. Nguyen Hai Nam, Young Jae You, Yong 
Kim, Dong Ho Hong, Hwan Mook Kim, and 
Byung Zun Ahn. Bioorganic & Medicinal 
Chemistry Letters, Vol. 11, P. 1173 - 1176 
(2001). 

6. Mai Ngoc Tam, Nguyen Hai Nam, Gyu 
Yong Song, and Byung Zun Ahn. Arch. 
Pharm. Med. Chem., Vol. 333, P. 189 - 194 
(2000). 

7. Tokunaru Horie, Hideaki Tominaga, Isao 
Yoshida, and Yasuhico Kawamura. Bull. 
Chem. Soc. Jpn., Vol. 66, P. 877 - 881 (1993). 

8. Hideaki Tominaga and Tokunaru Horie. Bull. 
Chem. Soc. Jpn., Vol. 66, P. 877 - 881 (1993). 

CH2

O

OMe

O

MeO

R3O

OR2

OMe

OR1

2

3
45

6

7 8
9
10

1'
2' 3'

4'

5'6'


