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TONG HOP VA HOAT TiNH BOC TE BAO CUA MOT SO DAN
XUAT CUA 4',5,6-TRIHIDROXY-3,3',7-TRIMETOXYFLAVON
PUGC PHAN LAP TU CAY MILIUSA BALANSAE
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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 Bl6-murine melanoma of these compounds were
determined. One of them (compound 12) showed a moderate activity.

I- DAT VAN BE

Trong qua trinh sang loc cic hop chat c6
hoat tinh sinh hoc ctia nhiing cay ho Na cta
Viét Nam, ching toi da phan 1ap va xac dinh
cdu trdc héa hoc chat 4',5,6-trihydroxy-3,3&7-
trimetoxyflavon tir cay Mai liéu (Miliusa
balansae), thu hai tai Con Son, Hai Duong [1, 2].
Cay nay dugc st dung & Trung Qudc dé chita
bénh viém cdu than va bénh da day [3]. Hop
chat flavon 1 ¢6 hoat tinh kim ham su phat trién
cta t€ bao ung thu. Vi vay, ching toi tién hanh
téng hop mot s6 din xuét cia né dé thir hoat
tinh sinh hoc.

H OMe

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

Chiing t6i da tong hop céc este va ete cha 1.

Il - PHAN THUC NGHIEM

Thiét bi, hoa chat

C4c san pham phan ting dugc tinh ché bang
séc ky cot v6i chat hap phu silicagel (Merck) 60
F,s, hodc bing phuong phép két tinh. Phé hong
ngoai (FTIR) dugc do trén may NICOLET-
IMPACT 410. Phé cong hudng tir hat nhan duoc
do trén may JEOL-90MHz va trén méy Bruker-
500 MHz trong dung mo6i CDCl,.

Téng hop cac dan xuat este cua chat 1

Chat 2: 4'5,6-triaxetyl-3,3&7-trimetoxyflavon:
Hoa tan 40 mg chat 1 vao 0,4 ml piridin. Dung
dich dugc thém 0,56 ml anhydric axetic va dé
6 nhiét do thuong trong 24 gid. Sau d6 san
pham dugc hoa tan trong etyl axetat (EA) va
rita bang nudc cat. Két tinh trong EA-hexan.
T,.=190 - 192°C; IR (KBr), v (cm™): 2940, 1765,
1630, 1625, 1459, 1370, 1209, 1034, 817; 'H-
NMR (CD(Cly), & (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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Chat 3:4'5,6-tributyroyl-3,3',7-trimetoxyflavon:
20 mg chat 1 dugc hoa tan trong 0,35 ml piridin.
Dung dich duoc thém 0,44 ml anhydric butylic.
Qua trinh dugc tién hanh tuong tu nhu & chat 2.
T, = 125 - 127°C; IR (KBr), v (cm™): 2968, 1756,
1630, 1625, 1467, 1415, 1352, 1243, 1165, 827; 'H-
NMR (CDCl,), 6 (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,1),
1,78 — 1,85 (6H,m), 1,05 — 1,09 (9H,m).

Chat 4: 4'5,6-trivaleroyl-3,3€&7-trimetoxyflavon:

20 mg chat 1 dugc hoa tan trong 0,7 ml piridin.
0,25 ml valeryl clorua dugc cho ti€p vao. Qua
trinh ti€p theo tuong tu nhu & chat 2. Chét tinh
khiét dugc phan 1ap bang sic ky cot silicagel
véi dung moi EA-hexan. T, = 103 - 105°C; IR
(KBr), v (cm™): 2960, 1759, 1630, 1625, 1469,
1417, 1352, 1224, 1139, 823, 'H-NMR (CDCl,),
S (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,v), 2,62 (2H,1), 2,59 (2H,t), 1,73 — 1,80
(6H, m), 1,45 —» 1,51 (6H, m), 0,96 — 1,00
(9H,m).

Chat 5: 4'5,6-trihexanoyl-3,3&7-trimetoxyflavon:
20 mg chat 1 dugc hoa tan trong 0,35 ml piridin.
Dung dich duoc thém 0,25 ml hexanoyl clorua.
Diéu kién phan ting tuong tu nhu & chat 2. Chat
sach duoc tinh ché qua cot silicagel vé6i hé dung
moi EA-hexan. T,.=93-95°C; IR (KBr), v (cm™):
2926, 1757, 1630, 1610, 1469, 1363, 1224, 1096,
820; 'H-NMR( CDCl,), & (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).

Chat 6: 4',5,6-tribenzoyl-3,3&7-trimetoxyflavon:
30 mg chat 1 dugc cho vao 0,7 ml piridin. Dung
dich dugc cho ti€p 0,15 ml benzoyl clorua.
Diéu kién phan tng tuong tu nhu & chat 2. Tinh
ch€ san phdm bang cot sic ky. T,.= 72 - 73°C;
IR (KBr), v (cm™): 2931, 1747, 1633, 1450 ,1262,
1225, 1023, 821, 707; 'H-NMR (CDCl,), 8 (ppm):
8,08 — 8,18 (cac H & vong benzoyl), 7,80 (1H,d)
7,72 (1H,dd), 7,50 — 7,56 (5SH & vong thom
benzoyl), 7,39 — 7,43 (cac H & vong benzoyl),
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7,30 (1H,d) 7,02 (1H,s), 3,93 (3H.s), 3,88 (3H.s),
3,76 (3H.s).

Chat 7: 4'5,6-triphenoxycacboxyl-3,3',7-trimeto-
xyflavon: 36 mg chat 1 dugc hoa trong 0,7 ml
piridin. Dung dich duoc cho thém 0,22 ml
phenoxycacboxyl clorua. Qua trinh dugc tién
hanh giong nhu & chat 2. T, = 71 - 72°C; IR
(KBr), v (cm™): 2934, 1788, 1633, 1495, 1238, 778,
689; 'H-NMR (CDCl), & (ppm): 7,78 (1H,d), 7,66
(1H,dd), 7,38 — 7,46 va 7.25 — 7,31 (céc hidro
trong vong phenoxycacboxyl), 7,36 (1H,d), 6,97
(1H,s), 4,02 (3H,s), 3,97 (3H,s), 3,88 (3H.9).

Chat 8: 4',6-dimetylcacbamyl-5-hydroxy-3,3',7-tri-
metoxyflavon: 36 mg chat 1 dugc hoa trong 0,7
ml piridin. Dung dich dugc cho thém 0,15 mg
dimetylcacbamyl clorua. Qud trinh dugc tién
hanh giong nhu & chat 2. T, = 231 - 232°C; IR
(KBr), v (cm™): 3436, 2930, 1724, 1669, 1601,
1463, 1362, 1160, 1028, 832; 'H-NMR(CDCL,), &
(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).

Téng hop cac dan xuat ete ciia chat 1

Chat 9: 5,6,7,3,38&hexametoxyflavon: 50 mg
chat 1 dugc cho vao trong 5 ml axeton khan.
Dung dich dugc cho thém 178 mg dimetyl-
sunfat va 211 mg K,CO,. Phan tng dién ra &
nhiét do 40°C trong 2 gid ¢6 hdi luu. Tinh ché
san phdm qua cot silicagel. T, .= 138 - 139°C; IR
(KBr), v (cm™): 2932, 1732, 1621, 1602, 1585,
1512, 1472, 1259, 1150, 996, 794; 'H-NMR
(CDCLy), 6 (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,5s).

Chat 10: 4'5,6-tribenzyloxy-3,3&7-trimetoxyfla-
von: 36 mg chat 1 dugc cho vao 5 ml axeton
khan. Dung dich duoc cho thém 62 mg K,CO;,
67 mg Nal va 0,17 ml benzyl clorua. Phan tdng
dién ra & nhiét do 40°C trong 3 gio, c6 héi luu.
Sén pham dugc két tinh va loc chan khong. T, =
90°C; IR (KBr), v (cm™): 3033, 2931, 1615,
1615, 1512, 1455, 1348, 1222, 1148, 999, 813,
698, 'H-NMR (CDCl,), & (ppm): 7,74 (1H,d), 7,63
(1H,dd), 7,32 — 7.47 (cac H & cac vong benzyl,



m), 7,00 (1Hd), 6,73 (1H,s), 5,24 (2H,), 5,16
(2H,s), 5,02 (2H,s), 3,97 (3H.,s), 3,91 (3H.s), 3,86
(3H.,s).

Chat 11: 4',6-digeranyloxy-5-hydroxy-3€7-trime-
toxyflavon: 20 mg chat 1 dugc hoa vao trong
0,7 ml dimetylformamit. Dung dich dugc thém
vao 34,5 mg K,CO; va 0.,9 ml geranyl bromua.
Phan tng dién ra & nhiét do thudng trong 24
gio. Tinh ch€ san phdm béng cot sic ky. Dan
xuit ndy & dang ddu. IR (KBr), v (cm™) :3502,
2923 ,1731, 1655, 1594, 1455, 1261, 992, 813, 619;
'H-NMR (CDClL,) , & (ppm): 12,58 (1H,s), 7,71
(1H,dd), 7,68 (1H.d), 6,98 (1H,d), 6,48 (1H,s), 5,60
(1H,), 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).

Chat 12: 4' 6-diallyloxy-5-hydroxy-3,3&7-trimeto-
xyflavon: 36 mg chat 1 dugc hoa trong 5 ml
axeton khan. Dung dich dugc thém vao 62 mg
K,CO;, 0,11 ml allyl clorua va 67 mg Nal. Phan
ting dién ra & 40°C trong 2 gio, ¢ héi luu. T,<
50°C; IR (KBr), v (cm™): 3436 , 2921, 1653, 1587,
1473, 1324, 1266, 1146, 1009, 800; 'H-NMR
(CDCLy), o (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
(IH,m), 5,36 (1H,m), 5,33 (1H,m), 5,21 (1H,m),
4,72 (1H,t), 4,71 (1H 1), 4,62 (2H,t), 4,61 (2H,1),
3,96 (3H,s), 3,95 (3H.s), 3,87 (3H.s).

Thit hoat tinh doc té bao

Tat c4 céc dan xuat téng hop duoc dem thir
hoat tinh doc t€ bao doi véi dong t€ bao u hic
sdc t6 da chuot (B16-murine melanoma). Cic
gia tri ICs, khang t€ bao B16 ctia cdc dan xuat
duoc trinh bay & bang 1. Quy trinh thi hoat tinh
dugc tién hanh theo tai liéu [4].

I - NHAN XET KET QUA

Trong chét 2, nhin chung 3 nhém OH dé
dang phan ting dé tao cdc din xuat este va ete.
Tuy nhién, trong mot s6 truong hop nhém
5-OH khong tham gia phan tng do tao ciu néi
hidro v6i nhém C=0 & vi tri 4 lam cho tac
nhan phéan tng khoé tan cong vao. S6 liéu pho

'"H-NMR clia céc proton thom dugc dua &
bang 2.

Bdng 1: Hoat tinh khang t&€ bao B16 ctia cac
dan xuat téng hop

Hop chat ICs (Hg/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 phé cong hudng tir hat nhan proton
clia cdc san phdm este va ete (tir chat 2 dén
chat 10), do chuyén dich héa hoc clia proton &
vi tri Cg va Cybi ddy vé phia trudng thap hon so
v6i chat ban dau (Adq = 0,17 - 0,46 ppm trir
chat 8 va Adqss = 0,15 - 0,35 trir chat 9 va 10).
O phé clia cdc chét 11 va 12 thi cdc proton & Cy
va Cs; c6 8 dich chuyén vé phia trudng cao,
(Ads=- 0,08 va - 0,07), (Adcs =- 0,03 va - 0,02),
nguoc lai v6i cac san pham este. Su chuyén dich
héa hoc cuia cac proton & C,s va Cg khong thay
déi nhiéu. Phé 'H-NMR va IR clia cdc san
phdm este va ete c6 céc tin hiéu phu hop véi
cdu trdc cua chdng.

Bang 1 cho ta thdy, tit ca cdc dan xuét
téng hop duoc déu khong c6 hoat tinh doc véi
té bao BI16, ngoai trir dan xuat 12: 4',6-
diallyloxy-5-hydroxy-3,3',7-trimetoxyflavon la
c6 hoat tinh cao hon crysosplenol C ban dau,
ICs, = 3,99 pg/ml.
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Bdng 2: Do chuyén dich héa hoc (8, ppm) clia céc proton thom cuia cdc chat 1 — 12
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Hop chat 'H-NMR ctia vong thom
H-8 H-5' H-66 H-2¢
1. 6,56s 7,01d 7,66dd 7,69d
2. R'=R’=R*=COCH, 6,.89s 7,17d 7.64dd 7,73d
3. R'=R’*=R’=CO(CH,),CH, 6,.88s 7,16d 7,63dd 7,73d
4. R'=R’=R*=CO(CH,),CH, 6,.88s 7,16d 7.63dd 7,72d
5. R'=R’*=R*=CO(CH,),CH, 6,88s 7,16d 7,63dd 7,73d
6. R'=R*=R*=COCH; 7,02s 7,30d 7,72dd 7.80d
7. R'=R*=R*=C,H;0CO 697s 7,36d 7,66dd 7,78d
8. R'=R*=(CH,)NCO; R’=OH 6,53s 7.23d 7,66dd 7,75d
9. R'=R’=R’=CH, 6,75s 6,99d 7,71dd 7,70d
10. R'=R*=R*=CH,C,H; 6,73s 7,00d 7,63dd 7,74d
11.R'=R’= 648s 698d 7,71dd 7,68d
_C%J\/\)\
R’=OH
12. R'=R*=CH,CH:CH, 649s 699d 7.68dd 7,69d
R’=OH
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