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NGHIEN CU'U THANH PHAN HOA HOC V6 CAY CONG 
SUA VANG EBERHARDTIA AURATA (SAPOTACEAE) 

OOAN THI MAI HUONG, PHAM VAN CUO'NG, MARC LITAUDON, NGUYEN VAN HUNG 

l . M d D A U 

Cay C6ng stra vang co ten khoa hpc la Eberhardtia aurata dugc thu hai trong khu6n kho 
hgp tac Viet - Phap ve Nghien cu'u tham thuc vat Viet Nam. Sau khi xac djnh la cay co hoat 
tinh bang phuang phap thtr sa bp hoat tfnh gay dpc te bao djch chiet EtOAc ctia v6 cay d6i vdi 
dong te bao ung thu KB, chting toi da tien hanh phan lap, xac dinh cau true va c6ng b6 ve 6 
triterpenoid khung oleanan va ursan tir vo cay Eberhardtia aurata [I]. Trong khu6n kho bai bao 
nay, chting t6i tiep tuc th6ng bao ve viec phan lap dupc 4 triterpenoid va 1 flavonoid tir vo cay 
Cong su'a vang. 

2. KET QUA VA THAO LUAN 

Til' can djch EtOAc sau khi tien hanh sac ki cpt nhieu lan va ket tinh chiing t6i thu dugc 3 
triterpen khung lupan la neolupenyl acetate (1), betulinic acid (2), lupeol acetate (3); 1 triterpen 
khung dammarne dammadienone (4) va 1 flavonoid catechin (5). Cau true ctia cac hop chat tren 
dupc xac djnh bang su ket hgp cac phuong phap ph6 khoi lupng (MS), ph6 cpng hudng tir 
proton va cacbon ( ' H va '^C-NMR) va cac ph6 cpng hudng tir hat nhan hai chieu COSY, 
HMQC, HMBC. 

HjCCCO 

Chat 1 dugc phan lap dudi dang tinh the mau trang. Pho khoi ion hoa bui dien ttr (ESI-MS) 
CO pic ion phan tti' proton hoa tai m/z 469 [M-i-H]". Ph6 khoi phan giai cao HRES-MS cho pic ion 
gia phan ttr d m/z 491,3874 [M+Na]" (theo tinh toan la 491,3865). Pho '^C-NMR va DEPT cho 
tin hieu ctia 32 cacbon trong do co 2 cacbon sp" va 30 cacbon sp tuong ung vdi 8 nhom metyl, 1 
nhom axetat (OCOCH3), 9 nhom metylen, 7 nhom metin, 1 nhom eaebonyl va 6 cacbon bac bon. 
Cac du kien ph6 '^C- NMR va MS cho phep xac djnh c6ng thtrc phan ttr ciia chat nay la 
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C3TH5202 va cho bilt day la mpt tritecpen co nam vong. Tren pho ' H - N M R xuat hien tfn hieu 
dae trung cho 8 nhom metyl d 8H 0,79 (d, J=6,2 Hz); 0,80; 0,86; 0,87; 0,92 (d, J=6,3 Hz); 0,98; 
1,01; 1,06, 1 nhom axetat (OCOCH3) d 5H 2,04 va mpt tfn hieu ctia proton metin olefinic d 5H 
5,12 (t, J=3,5 Hz, H-12). Them vao do, tren pho ' H - N M R C6 tfn hieu ctia 1 nh6m metin d vj trf 
C-3 da dupc acyl hoa d 5H 4,51, proton nay bj tach dudi dang double doublet vdi hang s6 tuong 
tac J= 10,5; 6,0 Hz cho bilt clu hinh a ctia no. Dieu nay cung dugc khang djnh tren ph6 NOESY 
khi thiy tuang tac giu'a H-3 vdi H-23 va H-27. Tuong tac giua H-3 vdi cacbon carbonyl C=0 d 
5c 170,9 tren phi HMBC chimg to ring nhom OCOCH3 gan vdi khung terpen d vj tri C-3. Tir 
cac du kien phi MS, ' H - N M R , ' ^ C - N M R , H S Q C , HMBC, NOESY va so sanh vdi tai lieu tham 
khao [2, 3] cho phep xac djnh cau true ctia chat 1 la neolupenyl acetate. 

Chat 2 dugc phan lap dudi dang tinh the mau trang. Pho ''^C-NMR va DEPT cho tin hieu 
cpng hudng ctia 30 cacbon trong do co 3 cacbon sp' va 28 cacbon sp' tuong trng vdi 1 nhom 
eaebonyl d 5c 179,2, 6 nhom metyl, 11 nhom metylen, 6 nhom metin va 6 cacbon bac bon. Ph6 
khli ESI-MS cho pic ion phan tti' proton hoa tai m/z 457 [M+H]*. Cac du' kien ph6 ' T - NMR va 
ESI-MS cho phep xac djnh c6ng thu'c phan ttr ctia chat nay la C30H48O3 va cho biet day la mpt 
tritecpen co nam vong ciing vdi mpt lien ket d6i va mpt nhom hydroxy trong phan tti'. Tren pho 
' H - N M R d viing trudng thap co tin hieu cpng hudng ctia hai proton olefinic d 5 H 4 , 5 5 (d, J=2,5 
Hz, Ha-29) va 4,68 (d, J=2,5 Hz, Hb-29). Cac tuong tac tren pho HSQC cho biet hai proton nay 
thuoc ve mpt nhom metylen olefinic, nhom metylen nay rat dae trung cho cac tritecpen khung 
lupan. O tru'dng cao ho'n co tin hieu cpng hudng ciia mpt proton ctia nhom hydroxymetin (5H 
3,12, H-3), proton nay bj tach dudi dang double doublet vdi hang so tuo'ng tac J= 11,0; 5,5 Hz 
cho biet cau hinh a ctia no. Mpt proton ctia nhom metin nua xuat hien dudi dang double triplet 
d 5H 2,95 (IH; J= 5,0; 11,0 Hz, H-19) va 7 nhom metyl xuat hien dudi dang singlet d vting 
tru'dng cao (5H 0,70-1,64). Cac tin hieu cpng hudng ctia cac proton thupe cac nhom metylen con 
lai deu xuat hien d vting trudng cao dudi dang multiplet. Tren pho '''C-NMR de dang nhan thay 
tin hieu cpng hudng ctia mpt lien ket d6i d 5c 109,4 (C-29) va 150,6 (C-20), mot nhom 
hydroxymetin d 5c 78,8 (C-3). Ket hgp cac dti' kien pho va tham khao tai lieu [4] cho phep xac 
dinh cau true ctia chat nay la axit betulinic, mpt tritecpen khung lupan. Day la mpt hpp chat co 
hoat tinh chong ung thu, ch6ng HIV va chong s6t ret rat thti vj [5]. 

Chat 3 dugc phan lap dudi dang tinh the mau trang. Pho khoi lugng ESI-MS xuit hien pic 
[M-H]*d m/z 467 va cac pic phan manh d m/z 453 [M-CH3]", 409 [M-0C0CH3]^ Cac du kien 
ph6 'H-NMR ctia 3 rat gan vdi cac du' kien phi 'H-NMR cua 2. Giing nhu hgp chit 2, tren phi 
H-NMR thay co tin hieu cpng hudng ctia hai proton olefinic thuoc mpt nhom metylen olefinic 

d 5H 4,55 (d, J=2,5 Hz, H,-29) va 4,68 (d, J=2,5 Hz, Hb-29), mpt proton ctia nhom metin d 6H 
2,37 (dt, J=6,0; 11,0 Hz, H-19). Khac vdi chit 2, tin hieu ctia nhom metin d vi tri C-3 da dupc 
este boa d 5H 4,47, proton nay bj tach dudi dang double doublet vdi hing s l tuong tac J=10,5; 
5,5 Hz cho biet cau hinh a ctia no. D6ng thdi tren pho 'H-NMR ctia 3 co tin hieu dae trung cho 7 
nhom metyl d 5H 0,78; 0,83; 0,84; 0,85; 0,93; 1,02; 1,68 va 1 nhom axetat (OCOCH3) d 5H 2,03. 
Cac dCi' kien pho va tai lieu tham khao cho phep xac djnh clu true ctia chat nay la lupeol acetate 
[6]. Day la mot hgp chat co hoat tinh chong viem khdp va giam kha nang sinh san qua nhanh 
tren dpng vat [7]. 

Chat 4 dupc phan lap dudi dang tinh the hinh kim mau tring. Pho 'T-NMR va DEPT cho 
tin hieu ctia 30 cac bon trong do cd 5 cacbon sp^ va 25 cacbon sp^ tuang trng vdi 7 nhom metyl, 
11 nhom metylen, 5 nhom metin, 1 eaebonyl va 6 cacbon bac bin. Phi khli ion hoa bui dien ttr 
(ESI-MS) CO pic ion d m/z 425 [M-^H]". Cac dtr lieu phi "C-NMR va MS cho phep xac djnh 
cong thtrc phan ttr cua chit 4 la C30H48O. Phi ' H-NMR cho 7 tin hieu singlet ctia 7 nhom metyl 
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d 5H 0,88; 0,94; 1,01; 1,04; 1,08; 1,62; 1,69 va tfn hieu ctia 3 proton olefinic d 5H 5,13 (t sept, 
J=l,5; -7,0 Hz, H-24); 4,74 (br s, Ha-21) va 4,71 (d, J=l,5 Hz, Hb-21). Kit hpp phi MS, ' H -
NMR, ''C-NMR va so sanh vdi tai lieu tham khao [8] cho phep ket luan hgp chat 4 la mpt terpen 
khung dammarane co ten la dammadienone. 

Ph6 khoi ion boa bui dien tti' (ESI-MS) ctia 5 cho pic ion gia phan tti' proton hoa d m/z 291 
[M-i-H]*. Tren pho '''C-NMR va DEPT ctia 5 cho biet su co mat ctia 15 nguyen tu cacbon trong 
do 12 cacbon sp^ va 3 cacbon sp'' tuang trng vdi 1 nhom CH2, 2 nhom metin co gan vdi oxi, 5 
nh6m metin ctia vong tham va 7 cacbon bac 4. Pho H-NMR va C-NMR cho thay su co mat 
cua 1 nhom CH2d5H 2,53 (IH, dd, J=16,l; 8,2 Hz, H-4P); 2,88 (IH, dd, J=16,l; 5,4 Hz, H-4a); 
5C 28,3 (C-4) va 2 nhom metin gin vdi oxi d 5H 4,59 (IH, d, J=7,6 Hz, H-2); 5c 82,6 (C-2) va 5H 
4,00 (ddd, J=8,2; 7,6; 5,4 Hz, H-3); 5c 68,6 (C-3) chung to chit 5 co khung flavan. Hing sl 
tuong tac J=7,6 Hz cua H-2 va H-3 cho biet chting d vj trf trans-diaxial. Tren ph6 'H-NMR con 
CO tfn hieu cua 3 proton vong thom tuong tac kieu ABX d 5H 6,74 (IH, dd, J=8,2; 1,9 Hz, H-6'); 
6,79 (IH, d, J=8,2 Hz, H-5'); 6,86 (IH, d, J=l,9 Hz, H-2') va 2 proton d vi trf meta chtrng to 
vong B bi the d vj trf C-3' va C-4', vong A bj the d vj trf C-5 va C-7. Cac s6 lieu ph6 phan tich 
tren day ket hgp vdi tai lieu tham khao cho phep ket luan cau true ctia chat 5 la catechin [9]. 

3. THU'C NGHIEM VA PHLTONG PHAP NGHIEN ClTU 

2.5. Thiet bj va nguyen lieu 

Diem nong chay dugc do tren may Boetius. Ph6 cpng hudng tir hat nhan NMR dupc ghi 
tren may Bruker Avance 500 MHz vdi TMS la chat chuan npi. Pho kh6i lupng (ESI-MS) dupc 
do tren may sac ky long ghep kh6i pho vdi dau do MSD (LC/MSD Agilent series 1100), sti' dung 
mode ESI va dau do DAD. 

Vo cay C6ng sua vang {Eberhardtia aurata (Pierre ex Dubard) Lecomte), dupc ThS. Dao 
Dinh Cudng va ThS. Nguyen Qu6c Binh thu hai d Thuan Chau - Son La vao thang 10/2005. 
Mau tieu ban co ten VN 1575 dugc luu giu' tai Vien Sinh thai va Tai nguyen Sinh vat - Vien 
KH&CN VN. 

2.6. Xu'li mau thuc vat va chiet tach 

Mau vo cay sau khi dugc phoi kh6, nghien nho (1,12 kg) dugc ngam chiet vdi dung m6i 
EtOH (4 lan trong 96 gid). Sau khi cat loai dung moi dudi ap suat giam thu dupc can djch EtOH. 
Can djch EtOH dirge them HiO r6i chiet tiep bang EtOAc va BuOH, cat loai dung moi thu dupe 
33 g can djch EtOAc va 20 g can djch BuOH. Tir can djch EtOAc, sau khi tien hanh sac kf cpt 
silica gel vdi he dung m6i n-hexan-EtOAc-MeOH gradient chung toi thu 12 phan doan chinh 
F1-F12. Tir phan doan F2, sau khi chay cpt silica gel vdi he dung moi n-hexan-EtOAc gradient 
cho 30 mg chit 1. Tti' phan doan F3, sau khi chay cpt silica gel vdi he dung moi n-hexan-EtOAc 
gradient va cot sephadex LH-20 trong MeOH cho 7 mg chat 4. Tir phan doan F4, sau khi chay 
cpt silica gel vdi he dung in6i n-hexan-EtOAc gradient cho 10 mg chat 3. Tir phan doan F6, sau 
khi chay cpt silica gel vdi he dung moi n-hexan-CH2Cl2-MeOH gradient cho 16,5 mg chat 2. Tii' 
phan doan F l i , sau khi chay cpt silica gel ngugc pha vdi he dung moi MeOH-H20 =8-2 cho 8 
mg chat 5. '' ' 
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Neolupenyl acetate (1): Chit rin mau tring, ESI-MS (m/z) : 469 [M-^H]^ HRES-MS m/z 
491 3874 [M+Na]" (theo tfnh toan la 491,3865); ' H - N M R (CDCI3, 500 MHz) 5 (ppm): 0,79 
( 3 H ' d, J=6,2 Hz, CH3-29); 0.80 (3H, s, CH3-28); 0,85 (3H, m, H-5 + Hb-15 + H-20); 0.86 (3H, 
s CH3-24) 0.87 (3H, s, CH3-23), 0.92 (3H, d, J=6.0 Hz, CH3-3O), 0,97 (IH, m, Hb-16); 0.98 
(3H s,CH3-25), 1.01(3H,s,CH3-26), 1.06 (3H, s, CH3-27), 1,11 (IH, m, Hb-1); 1,26-1,34 (5H, 
m Hb-21 +Hb-22 + H-18 + H-19 + Hb-7); 1,36-1,44 (3H, m, Ha-2U Ha-22 + Hb-6); 1,55 (4H, 
m' Ha-6+ Ha-7 + Ha-9 + Hb-9); 2.04 (3H, OCOCH3), 4.51 (IH, dd, J=10,5; 6,0 Hz, H-3); 5,12 
(IH t J=3 5 Hz, H-12). ' ' C - N M R (CDCI3, 125 MHz) 5 (ppin):15,7 (C-25); 16,7 (C-24); 16,9 
(C-26); 17,5 (C-29); 18,2 (C-6); 21,3 (OCOCH3); 21,4 (C-30); 23,2 (C-27); 23,4 (C-11); 23,6 
(C-2); 26,6 (C-16); 28,0 (C-23); 28,1 (C-15); 28,7 (C-28); 31,2 (C-2I); 32,9 (C-7); 33,7 (C-I7); 
36.8 (C-10): 37,7 (C-4); 38,5 (C-1); 39,6 (C-20); 39,7 (C-19); 40,0 (C-8); 41,5 (C-22); 42,1 (C-
14); 47,7 (C-9); 55,3 (C-5); 59,1 (C-18); 81,0 (C-3); 124,3 (C-12); 139,6 (C-13); 170,9 (C=0). 

Axit betulinic (2): Chit rin mau tring, ESI-MS (m/z): 457[M+H]^ ' H - N M R (CDCI3, 500 
MHz) 5 (ppm): 0,63 (IH, m, H-5); 0,70 (3H, s, CH3-23); 0.77 (3H, s, CH3-25); 0.89 (3H, s, CH3-
26); 0.91 (3H, s, CH3-24); 0.92 (3H, s, CH3-27); 1.64 (3H, s, CH3-3O); 2.95 (IH, dt, J=5,0; 11,0 
Hz H-19); 3,12 (IH, dd, J=l 1,0; 5,5 Hz, H-3); 4,55 (IH, d, J=2,5 Hz, Ha-29); 4,68 (IH, d, J=2,5 
Hz, Hb-29). ''C-NMR (CDCI3, 125 MHz) 5 (ppm): 14,6 (C-27); 15,2 (C-23); 15.8 (C-26); 15.9 
(C-25): 18,2 (C-6); 19,2 (C-30); 20.8 (C-11); 25.4 (C-12); 27,0 (C-2); 27.8 (C-24); 29.6 (C-15); 
30.5 (C-22); 32,1 (C-16); 34,2 (C-7); 37,0 (C-21); 37,1 (C-10); 38,2 (C-13); 38.6 (C-1); 38.7 (C-
4); 40.6 (C-8); 42,3 (C-14); 46.8 (C-19); 49,2 (C-18); 50.5 (C-9); 55.3 (C-5); 56,1 (C-17); 78,8 
(C-3); 109,4 (C-29); 150.6 (C-20); 179.2 (C-28). 

Lupeol acetat (3) : ESI-MS (m/z) : 467 [M-H]", 453 [M-CH3]", 409 [M-OCOCH3]"; ' H -
NMR (CDCI3, 500 MHz) 5 (ppm) 0,78 (3H, s, CH3-27); 0.83 (3H, s, CH3-26); 0.84 (3H, s, CH3-
24); 0.85 (3H, s, CH3-23); 0.93 (3H, s, CH3-28); 1.02 (3H, s, CH3-25); 1.68 (3H, s, CH3-3O); 
2.03 (3H, s, OCOCH3); 2,37 (dt, J=6,0; 11,0 Hz, H-19); 4.47 (IH, dd, J=l 1.0, 6.0 Hz, H-3); 4,56 
(IH, d, J=2,0 Hz, Hb-29); 4,68 (IH, d, J=2,0 Hz, Ha-29). 

Dammadienone (4) ESI-MS (m/z) : 425 [M+Uf; ' H - N M R (CDCI3, 500 MHz) 5 (ppm): 
0,88 (3H, s, CH3-I8); 0,94 (3H, s, CH3-I9), 1,01 (3H, s, CH3-28), 1,04 (3H, s, CH3-29), 1.08 
(3H, s, CH3-3O), 1.62 (3H, s, CH3-27), 1.68 (3H, s, CH3-26), 4.71 (IH, d, J= 1.5 Hz, Hb-21); 4.74 
(IH, br s, Ha-21), 5,13 (IH, t sept, J=7,0; 1,5 Hz, H-24). ' 'C-NMR (CDCI3, 125 MHz) 5 (ppm) 
15.3 (C-29), 15.8 (C-18), 16.0 (C-19), 17.7 (C-30); 19.7 (C-6), 21.0 (C-27), 21.9 (C-11), 25.0 
(C-16), 25.7 (C-26), 26.7 (C-28), 27.1 (C-12), 28.9 (C-23), 31.3 (C-15), 34.1 (C-2), 34.2 (C-7), 
34.7 (C-22), 36.9 (C-10), 39.9 (C-1), 40.4 (C-8), 45.4 (C-13), 47.4 (C-4), 47.7 (C-17), 49.4 (C-
14), 50.3 (C-9), 55.4 (C-5), 107.6 (C-21), 124.4(0-24), 131.4(0-25), 152.6 (C-20), 218.1 (C-3). 

Catechin (5): ESI-MS (m/z) : 291[M-^H]"; ' H - N M R (CDCI3 + CD3OD, 500 MHz) 5 
(ppm): 2,53 (IH, dd, J=16,l; 8,2 Hz, H-4P); 2;88 (IH, dd, J=I6,1; 5,4 Hz, H-4a); 4,00 (ddd, 
J=8,2; 7,6; 5,4 Hz, H-3); 4,59 (IH, d, J=7,6 Hz, H-2); 5,89 (IH, d, J=2,2 Hz, H-6); 5,95 (IH, d, 
J=2,2 Hz, H-8); 6,74 (IH, dd, J=8,2; 1,9 Hz, H-6'); 6,79 (IH, d, J=8,2 Hz, H-5'); 6,86 (IH, d, 
J=l,9 Hz, H-2'). '^C-NMR (CDCI3 + CD3OD, 125 MHz) 5 (ppm) 28,3 (C-4); 68,6 (C-3); 82,6 
(C-2); 95,4 (C-8); 96,2 (C-6); 100,7 (C-4a); 115,1 (C-2'); 116,0 (C-5'); 119,9(0-6'); 131,9 (C-
1'); 146,0 (C-3'); 146,0(0-4'); 156,7(0-7); 157,3(0-5); 157,5(0-9). 

Ldi cam an. Cac tac gia xin cam an ThS. Dao Dinh Cifdng va ThS. Nguy&n Quoc Binh da thu 
hai va xac dinh miu thuc vat, co Nguyin Thi H6ng Van da gitip dd thuc hien cong trinh nay. 
Cac kit qua nghien ctru thu dugc trong khuon kho hgp tac Viet- Phap ve nghien ctru tham thuc 
vat Viet Nam. 
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SUMMARY 

CHEMICAL CONSTITUENTS OF THE STEM BARK OF EBERHARDTIA 
AURATA (SAPOTACEAE) 

In continuation of our phytochemical investigation on the plant Eberhardtia aurata (Pierre 
ex Dubard) Lecomte (Sapotaceae), the EtOAc extract of the stem bark of which showed 
inhibition on KB cell line, we described herein the isolation of four triterpenoids neolupenyl 
acetate (1), betulinic acid (2), lupeol acetate (3), dammadienone (4) and one flavonoid catechin 
(5) . The structure was established by spectroscopic methods, including 2D NMR spectroscopy 
(COSY, HMQC, HMBC, NOESY). 
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