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I .MODAU 

Chi Croton thuoc bp Thau dau (Euphobiaceae) co khoang 300 loai, chti yeu phan bo d cac 
viing nhiet ddi [1]. O Viet Nam, chi Croton co 32 loai trong do mpt s6 loai dugc str dung lam 
thu6c trong y hpc c6 truyen. Cay Croton touranensis Gagnep co ten la Ba dau H6i An hay Cii 
den Da Nang la loai cay tieu mpc, la nhan, mpc chum d dau canh, hinh mac ngugc, dai 6 - 10 
cm thudng phan b6 d Thtra Thien Hue, Da Nang [2]. Trong khuon kh6 hpp tac Viet - Phap ve 
nghien ctru tham thuc vat Viet Nam, cbtmg t6i da thtr hpat tinh sinh hpc sa bp djch chiet EtOAc 
cac bp phan ctia cay nay, ket qua cho thay djch chiet EtOAc cua than cay tre che 55,9% dong te 
bao ung thu KB d ndng dp 1 pg/mL. Cho den nay, chua co c6ng trinh nao cong bo ve viec 
nghien ctru thanh phan hoa hpc cay Ba dau Hpi An. Trong bai bao nay, chting t6i thong bao ve 
viec phan lap va xac djnh cau true cua 5 hpp chat ttr can dich CH2CI2 cua than cay Ba dau Hpi 
An. Cau true ctia cac chat dugc xac djnh la axit kaurenoic (1), isofraxidin (2), coniferaldehyde 
(3), 4-methyl-24-ethylcholest-8(14)-en-3P-ol (4) va 3,4-dihydroxy-5-methoxybenzaldehyde (5). 

2. KET QUA VA THAO LUAN 

Ttr can djch CH2CI2, sau kbi tiln banh sic ki cpt nhilu lan tren cpt sephadex va silica gel 
chting tdi thu dugc 5 hpp chit 1-5. Ciu true cua cac hgp chat tren dugc xac djnh bang cac 
phuong phap phi cpng hudng ttr hat nhan I va 2 chieu va phd khoi lugng. 

Chit 1 dugc phan lap dudi dang chit rin mau tring, dnc. 163 - 164°C. Ph6 kh6i ESI-MS 
cho pic ion phan ttr proton boa tai m/z 303 [M-HH]* Ph6 "C-NMR va pho ' H - N M R cua 1 cho 
thiy phan ttr co 20 cacbon, trong do co tin hieu cua 1 nhom cacboxyl d 5c 184,5; hai nhom 
metyl [5H 0,95 (3H, s, CH3-2O) va 1,24 (3H, s, CH3-I8); 5c 15,6 (CH3-2O); 28,9 (CH3-I8)] va 1 
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nhom exo-metylen [5H 4,74 (s (br), H-17a) va 4,80 (s (br), H-17b); 5c 103,0 (C-17) va 155,9 (C-
16)]. Cac dii' lieu pho tren dae trung cho diterpenoit dang kaurane co mdt axit eaeboxylic va 1 
nhom exo-metylen trong phan ttr. Tren pb6 COSY cho thiy su tuong tac giti'a Ha-17 va Hb-17 
vdi H-15; H-9 vdi Ha-11 va Hb-11; H-13 vdi H-12, Ha-14 va Hb-14; H-5 vdi H-6. Tren ph6 
HMBC cho thiy su tuang tac giira CH3-I8 vdi C-3, C-4, C-5 va C=0; CH3-2O vdi C-I, C-5, C-
9, C-10; H-3 va H-5 tuang tac vdi C=0 chung td ring CH3-I8 va axit caboxylic gan vdi khung 
diterpen d vj tri C-4 cdn CH3-2O gin vdi khung diterpen d vi tri C-10. Ddng thdi H-15 tuong tac 
vdi C-8, C-9, C-14, C-16 va C-17; H3-I7 va Hb-17 tuang tac vdi C-13, C-15 va C-16 chtrng to 
CH2-I7 gin vdi vong D ctia khung diterpen dvj tri C-16. Ttr cac dii kien phd NMR 1 va 2 chieu 
dong thdi so sanh vdi tai lieu tham khao [3] cho phep xac djnh cau true cua chat 1 la axit 
kaurenoic. Day la mpt diterpen co boat tinb khang khuin, giam co that, uc che protein tyrosine 
phosphatase va co boat tinh tre che nay mam [3,4]. 

_ ^ 'H-'HCOSY 

H—^C HMBC 

Hinh 1. Mot so tuong tac chinh tren pho COSY va HMBC ctia chat 1 

Chat 2 dugc phan lap dudi dang chat ran mau trang. Phd khoi EI-MS cho pic ion phan ttr d 
m/z 222 [M]"̂ . Tren phd ' H - N M R ctia 2 cho tin bieu ctia 2 nhdm metboxy d 5H 3,94 (3H, s, 6-
OCH3) va 4,09 (3H, s, 8-OCH3), 3 proton vdng thom trong do cd 2 proton vinylic tuong tac vdi 
nhau d 5H 7,58 (IH, d, J=9,5 Hz, H-4) va 6,27 (IH, d, J=9,5 Hz, H-3) va 1 proton d 5H 6,66 (IH, 
s, H-5). Ttr cac dtr lieu pb6 ' H - N M R cua chat 2 va so sanh vdi tai lieu tham khao [5, 6] cho phep 
xac djnh cau true cua chat nay la isofraxidin. 

Chat 3 dugc phan lap dudi dang chat ran mau trang. Ph6 kb6i EI-MS cho pic ion phan ttr d 
m/z 178 [M]*. Pb6 H-NMR cua 3 cd tin hieu ctia 1 nhdm metboxy d 5H 3,95 va 3 proton vong 
tham tuong tac kilu ABX d 5H 6,96 (d, J=8,2 Hz, H-5); 7,07 (d, J=I,9 Hz, H-2); 7,12 (dd, 
J=8,2; 1,9 Hz, H-6). Tren pb6 'H-NMR ctia 3 cung cd tin hieu 1 nhdm CHO d 5H 9,65 (IH, d, 
J=7,7 Hz) va tin hieu cua 2 proton olefinic d 5H6,59 (dd, J=15,8; 7,7 Hz, H-8) va 7,39 (d, J=15,8 
Hz, H-7). Dua vao gia trj cua hang sd tuong tac spin-spin gitia H-7/H-8 (J=15,8 Hz), chting toi 
di den ket luan rang mach nhanh cd ndi ddi la d6ng phan hinb bgc dang trans. Kit hgp cac du-
lieu ph6 va so sanh vdi tai lieu tham khao [7] cho phep kit luan hpp chit 3 chinh la 
coniferaldehyde. 

Hgp chat 4 dugc phan lap dudi dang chat ran mau tring. Phd khdi va cham electron (EI-
MS) cho pic ion phan ttr m/z 428 [M]"". Sir phan manh tren pho khdi lugng dae trung cho cac 
steroit vdi cac manh a m/z AU [M-CH3i, m/z 395 [M-CH3 - H2O], m/z 287 [M-141 (mach 
nhanh)]. Phi ' H - N M R ctia chit 4 cho thiy sir co mat ctia 2 nhdm metyl bac 3 (5H 0,70 va 0,83), 
b6n nhom metyl bac 2 va 1 nhdm metyl bac mpt d 6H 0,84 (t, J=7,5 Hz). Tren ph6 cung xuit 
bien tin hieu dae trung cho nhdm hydroxy metbin d 5H 3,67. Kit hgp dtr lieu phd MS, NMR va 
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SP sanh vdi tai lieu tham khap [8] cho phep ket luan hgp chat 4 chinh la 4-methyl-24-
ethylcholest-8(14)-en-3(3-ol. 

Hgp chat 5 dugc phan lap dudi dang chat ran mau trang. Phd khoi EI-MS cho pic ion phan 
ttr d m/z 168 [M]". Ph6 ' H - N M R cho tin hieu cua 1 nhdm metboxy d 5H 3,97 (3H, s, OCH3), 
1 aldehyde d 5H 9,84 (IH, s) va 2 proton vong tham d 7,17 (2H, s, H-2 + H-6). Cac dir lieu phi 
H-NMR cho phep ket luan sa bp hpp chat 5 la 1 vdng benzen cd 4 nhom the (1 nhom CHO, 2 

nhom OH va I nhdm OCH3). So sanh vdi tai lieu tham khao [9], ehung t6i xac dinh dugc hgp 
chat 5 chinh la 3,4-dihydroxy-5-methoxybenzaldehyde. 

3. T H V C NGHIEM VA PHUONG PHAP NGHIEN ClTU 

3.1. Thiet bi va nguyen lieu 

Pho cpng hudng ttr hat nhan NMR dugc ghi tren may Bruker Avance 500 MHz vdi TMS la 
chat chuan npi. Ph6 kh6i lugng (EI-MS) dugc do tren may HP 5989B MS va may sac ki long 
ghep kh6i phd vdi dau do MSD (LC/MSD Agilent series 1100), str dung mode ESI va dau do 
DAD. 

Than cay Ba d^u Hgi An, dugc ThS. Dao Dinh Cudng va ThS. Nguyen Quoc Binh thu bai 
d A Ludi - Thtra Thien Hue vao thang 5/2005. Mau tieu ban c6 ten VN 1516 dugc luu giir tai 
Vien Sinh thai va Tai nguyen Sinh vat - Vien KH&CN VN. 

3.2. Xu li mau thuc vat va chiet tach 

Mau than cay sau khi phai kho, nghien nhd (900 g) dugc ngam chiet trong dung mdi 
CH2CI2. Sau khi cat loai dung moi dudi ap suat giam thu dugc 10,3 g can djch CH2CI2. Can djch 
chiet CH2CI2 dugc tinh che bang sac ki cot silica gel vdi he dung m6i CH2Cl2-MeOH gradient 
(0 - 50%) thu dugc 5 phan doan chinh F1-F5. Ttr phan doan FI, sau khi chay cpt silica gel vdi he 
dung m6i n-hexan-EtOAc gradient cho 76,8 mg chat 1. Ttr phan doan F2, sau khi chay cpt silica 
gel vdi he dung m6i CH2CI2 -MeOH gradient cho 5 mg chat 3 va 2 mg chat 5. Ttr phan doan F3, 
sau kbi chay cot silica gel vdi he dung mdi n-hexan-axeton gradient va cot sephadex vdi he dung 
m6i CH2Cl2-MeOH (1/9) thu dugc 2 mg chat 2. Tir phan doan F5, sau khi chay cpt silica gel vdi 
he dung m6i CH2CI2 -MeOH gradient (0-50%) va cpt sephadex vdi he dung m6i CH2Cl2-MeOH 
(1/9) cho 9 mgcb i t4 . 

Axit kaurenoic (1): Chit rin mau tring, dnc. 163 - I64°C, ESI-MS: miz 303 [M+H]^ 
(C20H30O2); 'H-NMR (CDCI3 500 MHz) 5 (ppm): 4,80 (IH, br.s, Hb-17); 4,74 (IH, br.s. Ha-17); 
2,64 (IH, br.s, H-13); 2,16 (IH, d, J=14,0 Hz, Hb-3); 2,05 (2H, m, H-15); 1,99 (IH, d, J=ll ,5 
Hz, Hb-14); 1,80-1,90 (4H, m, Hb-1 -̂  H-6 -̂  Hf 11); 1,44-1,65 (7H, m, H-2 + H-12 + H-7 + Ha-
11); 1,24(3H, s, CH3-I8); 1,14 (IH, dd, J=l 1,0; 5,0 Hz, Ha-14); 1,06 (2H, m, H-5 + H-9); 1,01 
(IH, dt, J=14,0; 4,0 Hz, Ha-3); 0,95 (3H, s, CH3-2O); 0,81 (IH, dt, J=13,0; 4,0 Hz, H^-l) "C-
NMR (CDCI3, 125 MHz) 5 (ppm) 184,5 (C-19); 155,9 (C-16); 103,0 (C-17); 57,1 (C-5); 55,1 
(C-9); 49,0 (C-15); 44,2 (C-8); 43.9 (C-13); 43,7 (C-4); 41,3 (C-7); 40,7 (C-1); 39,7 (C-14); 39,7 
(C-10); 37,8 (C-3); 33,1 (C-12); 28,9 (CH3-I8); 21,8 (C-6); 19,1 (C-2); 18,4 (C-11); 15,6 (CH3-
20). 

Isofraxidin (2): EI-MS: mIz 222 [M]" (CHioOj); ' H - N M R (500 MHz, CDCI3): 7,58 (IH, 
d, J=9,5 Hz, H-4); 6,66 (IH, s, H-5); 6,60 (IH, s, OH); 6,27 (IH, d, J=9,5 Hz, H-3); 3,95 (3H, s, 
OCH3). 
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Coniferaldehyde (3): EI-MS: mIz 178 [Mj* (C,oH,o03); ' H - N M R (500 MHz, CDCI3): 
9,65 (IH, d, J=7,7 Hz, CHO); 7,39 (d, J=15,8 Hz, H-7); 7,12 (dd, J=8,2; 1,9 Hz, H-6); 7,07 (d, 
J=l,9 Hz, H-2); 6,96 (d, J=8,2 Hz, H-5); 6,59 (IH, dd, J=15,8; 7,7 Hz, H-8) 3,79 (3H, s, OCH3). 

4-methyl-24-ethylcholest-8(14)-en-3p-ol (4): EI-MS: mIz 428 [M]" (C30H52O), 413 [M-
CH3], 395 [M-CH3 - H2O], 287 [M-141(macb nhanh)]; ' H - N M R (500 MHz, CDCI3): 3,67 (IH, 
m, H-3); 1,03 (3H, d, J=6,6 Hz, H-30); 0,94 (3H, d, J=6,6 Hz, H-21); 0,84 (3H, t, J=7,5 Hz Hz, 
H-29); 0,83 (3H, d, J= 7,1 Hz, H-27); 0,83 (3H, s, H-18); 0,81 (3H, d, J=7,0 Hz, H-26); 0,70 
(3H, s, H-19). 

3,4-dihydroxy-5-methoxybenzaldehyde (5) EI-MS: mIz 168 [M]* (C8H8O4); ' H - N M R 

(CDCI3, 500 MHz) 5 (ppm) 9,84 (IH, s, CHO); 7,17 (2H, s, H-2 + H-6); 3,97 (3H, s, OCH3). 

Loi cam on. Cac tac gia xin cam an ThS. Dao Dinh Cu'dng va ThS. Nguy§n Qu6c Binh da thu 
hai va xac dinh miu thgc vat. Cac k§t qua nghien ctru thu dugc trong khuon kho du an hgp tac 
Viet - Phap v l nghien ctru tham thuc vat Viet Nam. 
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SUMMARY 

CHEMICAL CONSTITUENTS OF THE STEMS OF CROTON TOURANENSIS GAGNEP. 

In the framework of scientific cooperation between the Institute of Chemistry (VAST, 
Vietnam) and the Institute of Natural Product Chemistry (CNRS, France) on phytochemistry of 
the Vietnamese flora, the plant Croton touranensis was selected for its cytotoxic activity on KB 
cell lines (55.9%) inhibition at 1 pg/mL for the EtOAc extract of the stems). From the 
dicholoromethane extract of the stems of this plant, 5 compounds: kaurenoic acid (1), isofraxidin 
(2), coniferaldehyde (3), 4-methyl-24-ethylcholest-8(14)-en-3P-ol (4) and 3,4-dihydroxy-5-
methoxybenzaldehyde (5) were isolated. Their structures were identified by MS and NMR 
spectroscopic methods. 
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