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Vien Hod hgc, Vien Khoa hgc vd Cong nghe Viet Nam 

ABSTRACT 

A mixture of three triterpenes was isolated with high yield (0.566%) fi'om the leaves of 
Ehretia dentata Couch, growing in Hoa Binh province. These compounds could not be separated 
hy CC and preparative TLC. However, on a chemical derivatization we could determine that the 
main compounds are a-amyrine and its isomer hauerenol. 
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I - MO DAU 

cay Ciim rum rang (Cudm cudm) cd ten 
khoa hoc la Ehretia dentata Courch., la loai cay 
nhd, la cd rang, dugc trdng nhilu d Hoa Binh, 
Ha Tay va viing lan can [1, 3]. Theo Vii Xuan 
Phucmg va Biii Hdng Quang (2005) thi ten E. 
dentata Courch. la ten ddng nghia ciia loai 
Carmona retuca (Vahl) Mats., hg Vdi voi 
(Boraginaceae) [1]. Nam 2006, Ly Ngge Tram 
va cdng sir da thdng bao kit qua vl viec phan 
lap va xac dinh ciu triic cua acid rosmarinic va 
din xuat di-, trimer ciia nd tir la cay dugc cho la 
Celastrus hindsii trdng tai vudn cay thudc Cos 
400 Ba Vi, Ha Tay [2]. Nam 2007 Nguyin Thi 
Van Khanh va cong sir da dfnh chfnh lai ten 
khoa hgc cho cay niy la Ehretia asperula Zoll. 
& Mor., ddng thdi cong bd ket qua ve viec phan 
lap va nhan dang ciu triic ciia hdn hgp 
stigmasterol va /?-stigmasterol tir la cay nay [3]. 

Cay Ehretia dentata va Ehretia asperula 
diu dugc ddng bao tinh Hoa Binh ggi li Xa den 
va dugc sir dung kit hgp vdi nim Linh ehi va 
bot Tam thit (cd ten thuang phim li Xa linh) 
lam thud'c tang cudng siic khoe va hd trg trong 
dilu tri ung thu. Cho din nay tren the gidi chua 

cd cong bd nao vl thanh phin hoa hoc cay E. 
dentata. 0 Viet Nam, nam 2005 Phan Van 
Kiem [4], Nguyin Xuan Cudng [5] va cdng su 
da cong bd kit qua vl viec phan lap va xac dinh 
ciu triic ciia 9 hgp chit terpen va 3 
cyanoglucosid tir vd than cay Ehretia dentata. 
Bai bao trudc [6], chiing tdi da thong bao kit 
qua vl viec phan lap va xac dinh ciu true hoa 
hgc ciia ehretiosit Al , astragalin, acid 
rosmarinic va methyl rosmarinat tir la cay E. 
dentata Courch. thu hai tai tinh Hoa Binh. B̂ ii 
nay se thdng bao kit qua vl phan lap va xac 
dinh ciu triic ciia bauerenol (1) va a-amyrin (2) 
thdng qua mot sd chuyin hoa hoa hgc. 

II - THUC NGHIEM 

1. Thiet bi, may mdc 

EI-MS: Mass spectrometer 5989B Engine 
(Hewlett Packard, USA). ESI-MS: LC-MSD-
Trap-SL Agilent. NMR: BRUKER Avance 500 
spectrometer [499,8 MHz ('H) va 125 MHz 
('^C, DEPT)]. Tin hieu ciia TMS dugc dung lam 
ngi chuin cho 'H ( J = 0 ppm) va tin hieu dung 
mdi CDClj dugc diing lam chuan cho '̂ C ( J = 
77,0 ppm). Tat ca cac loai phd dirge do tai Vien 
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Hoa hgc, Vien KH&CNVN. CC: Silicagel 60, 
0,06 - 0,2 mm (Merck) cho cot diu, silicagel 60, 
40 - 63 )j.m (Merck) cho cic cot tiep theo; 
silicagel 60 F-254 (Merck) dugc diing eho sic 
ky ldp mdng. 

2. MSu thuc vat 

Miu Ciim rum rang (E. dentata Courch.) 
dugc thu hai tai Hoa Binh vao thing 10 nam 
2005. Tieu ban sd 41 (19/5/1978) do TS. Vu 
Xuan Phuang xac dinh va dugc giii tai Vien 
Sinh thai va Tai nguyen Sinh vat, Vien Khoa hgc 
vi Cdng nghe Viet Nam. 

3. Chiet, tach va sd lieu phd 

La Ciim rum rang phai khd, xay nhd (600 g) 
dugc chiet bing EtOH (90%) d nhiet do phdng, 
eat loai dung mdi dudi ap suit giam (451 iC). 
Dich nudc cdn lai dugc phan ldp bing n-hexan, 
EtOAc vi n-BuOH, cit loai dung mdi thu dugc 
25,5, 2,5 va 18,6 g can cae dich chiet tuang ii:ng. 
Can dich chilt /?-hexan (25 g) dugc phan tach 
bing cot silicagel, dung mdi «-hexan-EtOAc 
(90:10-^80:20) thu dugc 12 phan doan (Fl-
F12). Phan doan F2+F3 kit tinh trong EtOAc 
thu dugc chit rin mau tring ky hieu la CH-1 
(3,4 g, hi. 0,566% tinh theo miu la khd). CH-1 
chi cho mdt vet trdn tren sic ky ldp mdng ngay 
ca khi chay lap lai 3 lin vdi cac he dung mdi 
khac nhau va khdng the tach tilp bing sic ky 
cdt nhilu lin. Tuy nhien phd 'H-NMR cho biet 
thanh phin chfnh cua CH-1 la hdn hgp cua hai 
triterpen 1 va 2 vdi ti le 1/2*2/1, dugc xac dinh 
qua dudng tfch phan trong phd 'H-NMR. 

a) Chdt CH-1 (bauerenol vd a-amyrin) 

Phd FT-IR n;^^^(cm-'): 3480 (OH), 2917, 

1428, 1379, 1237, 1164, 1072, 1019. Phd khd'i 
EI-MS, mz (%): 426 [M]" (8), 411 (2), 272 (1) 
257 (3), 218 (100), 203 (33), 95 (39), 69 (52), 
55 (63). 

Phd 'H-NMR, CDCI3, d„ ppm: Bauerenol 
(1): 5,43 (IH, br d, J = 3,7 Hz, H-7), 3,25 (IH, 
m, H-3a); «-amyrin (2): d^, 5,20 (IH, t, J = 3,5 
Hz, H-12); 3,25 (IH, m, H-3«). Sd lieu phd '^C-
NMR, bangl . 
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h) Ddn xudt axetat ciia CH-1 (CH-1 A 

Din xuit axetat cua CH-1 (CH-. c) dugc 
tao thanh tir phan ii-ng ciia 1 vdi .hydrit 
axetie trong pyridin d nhiet ,'hoii^, trong 17 
gid, cd quay pyridin va anh; tirid axetie du dudi 
ap suit giam. Phd EI-MS [m/z, %): 468 [M]* 
(3), 218 (100), 203 (30), 95 (32), 69 (32), 55 
(27). Phd 'H-NMR (dppm): d^ 5,20/5,14 (r, / = 
3,5 Hz); 4,52 {hr, t,J~ 6Hz, H-3a); 2,06 (3H, s, 
Ac). Sdlieu phd "C-NMR bang 1. 

c) Oxy hod CH-1 bang CrOJCH^COOH 

Hdn hgp CH-I/CH3COOH (1450 mg/300 
ml) trong binh ciu 1 lit dugc khuay diu tren bep 
each thuy d nhiet dd 15 - 20°C, cho vao dd 2,2g 
CrO3/50 ml dung dich CH3COOH-H2O (3:2), 
khuay tie'p trong Ih. Sau dd cho dung dich NaQ 
(10%, 300 ml) vao hdn hgfp phan iing, chiet sin 
phim bing ete (3 lin), rira dich chiet (4 lin) 
bang dung dich NaCl (10%) va trung hoi bang 
NaOH (4 N, 100 ml), cat loai ete, thu dugc 2,lg 
can. Can nay dugc tach trdn cot silicagel, dung 
mdi CH2Cl2-Me6H (99:1) thu dugc chit 4 (20 
mg, hs. 1,4%) va chat 5 (140 mg, hs. 9,7%) (So 
dd 1). 

- Urs-12-en-3-on (a-amyrenon, 4) 

Phd EI-MS {mil, %): 424 [M]" (26), 396 [M-
18]", 329 (12), 273 [M-QoH,,]*, 255 (21), 213 
(31), 145 (38), 95 (54), 55 (100). Pho 'H-NMR 
(Jppm): d 5,14 (IH, r, / = 3 Hz, H-12); 2,54 
(IH, m); 2,39 (IH, m); 2,13 (IH, hr s); 2,03 (IH, 
m); 1,87 (IH, m); 1,02 (IH, m); 0,92 (IH, m); 
1,26; 1,06; 1,05; 1,02; 0,92; 0,87 (mdi tin hieu 
3H, s. Me), 1,09 (2x3H, d, J = S Hz, Me-29 & 
Me-30). Sdlieu phd '^C-NMR, bang 1. 

- Urs-12-en-3,lI-dion (5) 

Phd FT-IR n'^^''(cm"'): 1681 (>C=0), 1600 
max ^ ' 

(>C=C-H), 1523, 1379, 1268, 1181, 1115, 815. 
Phd EI-MS (w/z): 438 [M]"(8), 423 [M-15]"(5), 
410 (6), 299 (11), 273 (77), 232 (61), 149 (20), 
135 (100). Phd 'H-NMR (dppm): d 5,55 (IH, t, 
/ = 3 Hz, H-12); 2,93 (IH, m); 2,65 (IH, m); 
2,\Q{m,dt,J^ 13,5; 4,5 Hz); 1,91 (IH, J/,/ = 
13,5; 5 Hz); 1,70 (IH, m, H-8); 1,02 (IH, m); 
0,90 id, J = 5,5 Hz); 1,62; 1,32; 1,21; 1,10; 
1,07; 0,84 (mdi tin hieu 3H, s. Me), 0,95 & (),8() 



(mdi tin hieu 3H, d,J = l Hz, Me-29 & Me-30). 
Sd lieu phd '^C-NMR, bing 1. 

d) 3/3-Hydroxy-urs-12-en-l 1-on (neoilexonol, 6) 

Cho tir tir 100 mg NaBH4 vao hdn hgp chit 
5/MeOH (70 mg/3 ml), lie diu, day kin trong 
30'. Cit loai dung mdi, them nudc va chilt san 
pham bing EtOAc. Tinh che sin pham bing sic 
ky cot silicagel (n-hexan-MeOH, 98:2) thu dugc 
3/?-hydroxy-urs-12-en-11-on (6, 60 mg, hs. 

85%). Phd FT-IR n'^^'(cm"'): 3427 (OH), 1681 
max 

(>C=C-C=0), 1600 (>C=C-H), 1523, 1379, 
1268, 1181, 1115, 815, 560; Phd EI-MS (m/z): 
440 [M]"(16), 425 (6), 422 (4), 273 (100), 232 
(84). Phd 'H-NMR {dppm): d 5,54 (lU, s, H-
12); 3,23 (IH, dd, J = 4,9; 11,2 Hz, H-3a); 2,75 
(IH, td, J = 3,4; 11,2 Hz); 2,33 (IH, ch, J = 8,7; 
4,8 Hz); 1,89 (IH, ch, J = 8,7; 4,8 Hz); 1,7-1,6 
(4H, m); 1,52-1,47 (m); 1,30 (3H, s); 1,17 (6H, 
s)', 1,00 (3H, s); 0,95 (3H, s), 0,945 (3H, J, / = 7 
Hz, Me-29); 0,81 (3H, d,J = 7 Hz, Me-30), 0,69 
(IH). Sdlieu phd '^C-NMR, bang 1. 

Ill - KET QUA v A THAO LUAN 

San pham ky hieu la CH-1 (3,4 g, hi. 0,566 
%) dugc kit tinh tir EtOAc (xem phan thuc 
nghiem). CH-1 ehi cho mdt vet trdn tren sic ky 
ldp mdng ngay c i khi chay lap lai 3 lin bing 
cac he dung mdi khac nhau va khdng the tach 
tie'p bing sic ky cot. Tuy nhien, phd 'H-NMR 
cho biet thanh phin chinh ciia CH-1 la hdn hgp 
cua hai triterpen vdi ti le 1/2 * 2/1, dugc xac 
dinh qua dudng tfch phan trong phd 'H-NMR. 
Phd hdng ngoai FT-IR ciia CH-1 cd dinh hip 
thu dac trung ciia nhdm hydroxy (v*3480 cm" ). 
Phd khdi EI-MS ehi cd mdt pic ion phan tir d 
m/z 426 [M]*, ggi y cho biet hai chit nay cd 
ciing trgng lugng phan tir. Phd 'H- va '''C-NMR 
cho tha'y CH-1 gdm hai triterpen kha gid'ng 
nhau, diu cd mdt nhdm hydroxy {S^^3,25•, 
5(19,1) va chi khac nhau d vi trf ndi ddi, dugc 
the hien qua cac tin hieu: (5H5,43, J^l 16,87; 
145,75 ddi vdi chit cd ham lugng ldn hem (1) va 
(5 ,̂5,20; 4-124,87; 140,00 ddi vdi chit cd ham 
lugng nhd han (2). Phd '̂ C-]^JMR cd cac cap tin 
hieu cd cudng do khoang 2:1, phfa trudng cao la 

cic tfn hieu eiia nhdm CH2 va CH3 bi che phii va 
triing lap lin nhau. Phd 'H-NMR cd tin hieu 
multiplet cua nhdm metin {d^ 3,25 H-3a), 6 tfn 
hieu singlet eiia nhdm methyl gan vdi cacbon 
bac 4 ( J H 0 , 7 6 ; 0,87; 0,97; 0,98; 1,01; 1,05) va 

doublet cua hai nhdm metyl gin vdi nhdm CH 
(C/H 0,92, 6H, c/, y « 6 Hz). So sanh cae tfn hieu 
cd cudng do ldn hem trong phd '^C-NMR ciia 
CH-1 vdi tai lieu [7], cho thiy chat cd ham 
lugng ldn hem hoin toan phii hgp vdi phd ciia 
bauerenol va cac tfn hieu ciia chit cd ham lugng 
be han phii hgp vdi so lieu phd ciia a-amyrin [8, 
9] (bang 1). Tuy nhien, phd ciia sin pham CH-1 
bi che phii va triing lap lin nhau, khd cd the 
phan biet dugc trong hdn hgp. Do vay, chiing tdi 
da tien hanh mot so chuyen hoa hoa hgc dl lam 
sang td ciu triic ciia hai tritecpen nay (sa dd 1). 

Axetyl hoa CH-1 vdi anhydrit axetie trong 
pyridin d nhiet do phdng (17 gid), cat loai 
anhydrit axetie va pyridin du, thu dugc din xuat 
acetat (CH-lAc). Phd EI-MS (w/z, %) ciia CH-
lAc cd pic ion phan tir d nilz 468 [M]* (3) va 
mdt so minh quan trgng khac d miz 218 (100), 
203 (30), 95 (32), cho thay phan tir ed mdt 
nhdm hydroxy da bi axetyl hoa. Phd 'H-NMR 
khing dinh them dilu nay qua tfn hieu ciia 
nhdm metyl d (52,06 (3H, s, CO-Me) va tfn hieu 
ciia nhdm metin chuyen vl phfa trudng tha'p han 
5 4,52 (H-3a). Phd "C-NMR ciia CH-1 Ac rat 
phti hgp vdi so lieu phd ciia bauerenyl axetat 
(la) [8] va a-amyrin axetat (3) (bang 1) [9, 10]. 

De lam sang td them ciu triic cua hai 
triterpen nay, chiing toi da tien hanh oxy hoa 
CH-1 bang CrOj trong moi trudng axit axetie, 
nhiet do phan irng 10 - 15°C (sadd 1), xir ly san 
phim va tach bang sac ky cdt silicagel (xem 
muc 2.3.3) thu dugc chit 4 (hs.1,4 %) va chat 5 
(hs. 9,7 %). 

Phd khdi EI-MS ciia chat 4 cd pic ion phan 
tir d mil 424 [M]^ Phd 'H-NMR cd 6 methyl 
singlet va hai metyl doublet (Me-29 va Me-30). 
Phd "C-NMR va DEPT cho thay phan tir cd 30 
carbon (SxCHj, 9xCH2, 6xCH va 7xCq), khdng 
thiy cd tfn hieu ciia nhdm CH-OH, ma thay vao 
dd la tin hieu ciia nhdm keton ((5^217,83). 

Phd "C-NMR ciia chit 5 cd tin hieu ciia hai 
nhdm keton (4:217,13 va 199,05). Tin hieu ciia 
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carbon gin vdi nd'i ddi D ' ' (0,2=0,3) cd sir thay ddi 
dang ke so vdi chit 2 (^165,32; 130,37) (bang 1), 
cho thiy cd nhdm keton a,/?-khdng no d C-11. Kit 
hgp so lieu phd EI-MS, phd NMR va so sanh vdi 
tai lieu da cdng bd [11, 12], da xie dinh dugc cau 
tnic cua chit 4 la Zl'"-ursen-3-on (urs-12-en-3-on. 

23 24 

1 : R = H bauerenol 
la: R = Ac bauerenyl acetat 

a-amyrenon) va chat 5 la zl'--ursen-3,l 1-dion 
(urs-12-en-3,ll-dion). a-Amyrenon da dugc tim 
tha'y trong cay Boswellia carteri, Canarium 
zeylanicum. Salvia mellifera va da dugc ban tdng 
hgp tir a-amyrin de tim hieu md'i lien quan giua 
ciu tnic vi hoat tinh [14]. 

23 24 

2: R = H a-amyrin 
3: R = Ac a-amyrin acetat 

Khir hoa chit urs-12-en-3,l 1-dion (5) bing 
NaBH4/MeOH thu dugc a-amyrenonol (6, hs.85 
%). Phd khdi EI-MS cd pic ion phan tir d m/z 
440 [M]"̂  (C30H48O2), cho thiy ehi cd mot nhdm 
keton bi khir. Phd 'H -, '^C-NMR va DEPT ciia 
chat 6 tuong tu nhu cua chit 2, chi khac la cd tfn 
hieu cua nhdm keton (4:199,77). Khi so sinh 
phd '""C-NMR CLia chit 6 vdi phd cua chit 5 ta 
thiy tfn hieu ciia C,2=C,3 thay ddi khdng dang 
ke (4:164,81; 130,44), cd mdt nhdm keton d C-
11 (4: 199,77) va mot nhdm CH-OH (4:78,77) 
(Bdng 1). Nhu vay chi cd mot nhdm keton d C-3 
bi khir thanh nhdm CH-OH. Ciu hinh ciia H-3a 
dugc xac dinh qua doublet ciia doublet d 5 3,23 
(dd, / = 4,9 vi 11,2 Hz), neu trudng hgp l i H-3/? 
tin hieu niy se l i mot triplet tii. Dilu niy cd the 
giai thich la do phfa /? ciia chit 5 bi can trd 
nhilu vl khdng gian nen phan tir NaBH4 chii yeu 
tie'p can tir phia a va sin phim uu tien se la 
ddng phan 3/?-0H (6). Tir cac sd lieu phd tren, 
ciu true ciia 6 dugc khing dinh la Zl'"-ursen-3/?-
ol-ll-on (11-keto-a-amyrin, a-amyrenonol) 
[13]. Cha't nay da dugc tim thay trong mdt sd 
cay thugc chi Ilex, Canarium va cay Euphorbia 

maculata, Populus tremuloides [14]. a-Amyrin 
va din xuat cua nd kha phd bien trong thien 
nhien, cd nhilu trong cac loai cay Artemisia 
vulgaris va Lactuca denticulata va cd boat tfnh 
khang khdi u manh [14]. 

Theo nghien cii'u ciia Duandeun va cdng sir 
(1986) cho thiy trong qua trinh este hoi acid 
3/?-axetoxy-bauer-7-en-28-oic ( lb) vdi acid HCl 
trong phenol cd sir chuyen vi nci ddi A' (isomer 
hoa) tao thanh din xua't phenyl 3^axetoxy-urs-
12-en-28-oat (3a) va phenyl urs-2,12-dien 28-
oat (3b, Hinh 2) [15]. Tucmg tu trong phin iing 
oxy hoa ciia CH-1 vdi CrOj trong acid acetic 
bang cd nhilu kha nang bauerenol (1) trong sin 
phim CH-1 da bi isomer hoi thanh a-amyrin 
(2), sau dd chit 2 bi oxy hoa tiep tuc tao ra chit 
4 va 5. Vi vay chiing toi chi thu dugc cae din 
xuat oxy hoi eiia a-amyr..i (4 va 5) m i khdng 
thu dugc cac din xuit oxy hoa ciia bauerenol. 
Nhu vay, ke't hgp phuang phap phd vi chuyen 
hoi hda hgc, chiing tdi da xac dinh dugc ciu 
true cua chit 1 la bauerenol va 2 l i urs-12-en-
3/3-01 (a-amyrin), la hai thinh phin chinh trong 
cay Ciim cum rang (E. dentata). 
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21 24 

1: Bauerenol 

2:a-Amyrin 

CHl: 1+2 (1450 mg) 

CrOj/CHjCOOH 

15-20°C, 1 h 

5: zl'^-ursen-3,11-dion 
(Urs-I2-en-3,lI-dion) 

NaBH4, 30ph 

6:Urs-12-en-3/?-ol-ll-on 
(or-Amyrenonol, 85%) 

So do 1: Phan iing chuyen hoa CH-1 (1 -1-2) 

C 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 

Bdng 1: So lieu phe 

1[7] 
36,7 
24,0 
79,2 
37,5 
50,3 
23,5 

116,5 
145,5 
48,1 
35,2 
16,6 

32,2 

37,9 

1* 
37,31 
24,07 
79,66 
38,16 
50,85 
23,08 

116,87 
145,75 
48 66 
35,62 
17,28 

31,46 

38,12 

"C-NMR 

la [8] 
36,5 
24,2 
81,1 
37,8 
50,0 
24,0 
116,2 
145,4 
48,2 
35,1 
16,9 

32,5 

37,8 

ciia cac triterpen 1-6 va l a [125 MHz, CDCl3,Jppm] 

l a " 
37,17 
24,22 
81,18 
38,29 

a 

23,71 
116,28 
145,23 
47,68 
34,76 
16,83 

32,08 

36,87 

2* 
39,22 
23,69 
79,45 
39,19 
55,61 
18,77 
33,36 
40,43 
48,14 
35,15 
23,78 

124,84 

140,00 

3 
38,50 
23,63 
80,98 
37,74 
55,29 
18,27 
32,62 
40,06 
47,68 
36,83 
23,63 

124,35 

139,65 

4 
34,23 
39,51 

217,82 
47,43 
55,29 
19,68 
39,72 
40,03 
46,95 
36,64 
23,56 

124,23 

139,75 

5 
34,25 
39,84 

217,13 
47,79 
55,51 
18,87 
32,29 
43,76 
60,79 
36,61 

199,05 
130,37 

165,32 

6 
39,20 
27,23 
78,77 
36,96 
54,93 
16,48 
32,87 
43,63 
61,53 
36,96 

199,77 
130,44 

164,81 
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c 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

c=o 
Me 

1[7] 
41,1 
28,7 
31,3 
31,9 
54,8 
35,2 
37,9 
29,0 
37,5 
27,5 
14,5 
12,8 
23,5 
22,5 
32,2 
25,5 
22,4 

-
-

r 
41,65 
29,30 
31,95 
32,46 
55,33 
35,77 
38,41 
29,16 
37,22 
27,96 
15,07 
13,40 
24,07 
22,97 
32,46 
25,58 
24,07 

-
-

l a [8] 
41,3 
28,9 
31,5 
32,1 
55,0 
35,4 
38,0 
29,2 
37,8 
27,5 
15,8 
13,0 
23,6 
22,7 
32,1 
25,6 
22,5 
170,9 
21,2 

-1 * * l a 
39,84 
28,06 
31,10 
31,27 
55,29 
a 

37,78 
28,76 
36,82 
29,96 
16,70 
15,57 
23,60 
23,24 
32,51 
25,96 
23,39 

171,01 
21,40 

T 
41,95 
28,15 
27,04 
34,17 
59,49 
40,03 
40,08 
31,49 
42,14 
28,52 
17,88 
16,00 
16,09 
21,81 
28,81 
28,55 
17,28 

-
-

3 
41,74 
28,41 
26,17 
32,51 
59,10 
39,63 
39,68 
34,76 
41,56 
28,12 
16,89 
15,75 
16,83 
23,25 
28,76 
29,63 
17,52 

171,01 
21,31 

4 
42,26 
28,12 
29,71, 
33,81 
59,18 
39,62 
39,72 
31,26 
41,52 
28,78 
15,47 
16,84 
17,45 
23,20 
28,78 
21,38 
21,52 

-
-

5 
44,96 
27,32 
27,50 
33,97 
59,06 
39,29 
39,29 
30,89 
40,91 
26,38 
21,13 
15,77 
18,39 
20,49 
28,87 
21,49 
17,45 

-
-

6 
1 45,09 

27,30 
27,50 
34,45 
58,98 
39,10 
39,23 
30,89 
40,90 
16,35 
21,11 
15,59 
18,51 
20,52 
28,81 
28,10 
17,41 

-
-

'Tin hieu co cudng do ldn hon; "Tin hieu co cudng do nho hon; ""Tin hieu khong nhin thay. 

AcO' 

COOCKHS 

COGCeHs 

lb; Acid 3-/?-a.\etoxy-bauer-7-en-28-oic 

S \, 3b 

Hinh 2.- Sa dd isome hoa axit 3/?-axetoxy-bauer-7-en-28-oie (lb) [15] 

Ldi cam on: Chimg toi xin chdn thdnh cdm on 
TS. Vu Xiidn Phuong, Vien Sinh thdi vd Tdi 
nguyen Sinh vdt, Vien Khoa hoc vd Cong nghe 
Viet Nam ve viec xdc dinh mdu thiic vat. 
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