
TAP CHI HOA HQC T. 51(1)80-86 THANG2NAM2ai3 

T6NG Hap MOT s6 DAN XUAT CCIA CAC EWT-KAURAN DITERPENOID 
TU" CAY K H 6 SAM BAC BO (CROTON TONKiNENSIS GAGNEP., 

EUPHORBIACEAE) 

Phan Minh Ciang', Lc Anh Dung, Phan Tong Sen 

Khoa Hod hgc. Tnrdng Dgi hgc Khoa hgc Tir nhien. Dgi hgc Quae gia Hd Ngi 

Den Tda sogn -11-2012 

Abstract 

Solution-phase combinatorial synthesis was applied lo transform D ring of the main three enz-kaurane diterpenoids 
of Crolon lonkinensis Gagncp. (Euphorbiaceac) into their oxygenated derivatives. Slruclures of the reaction products 
were confirmed by using MS, ID and 2D NMR techniques. 
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1. MO DAU 

Chi Crolon la mgt chi ldn thugc hg Thau dau 
(Euphorbiaceac) dang dugc quan tam nghien ciru 
tren the gidi [1]. Cac hgp chat e«/-kauran 
diterpenoid mdi dugc phat hien trong mgt sd it loai 
thudc chi nay, trong sd dd cd cay Khd sam bac bd 
{Crolon lonkinensis Gagnep , Euphorbiaceac) [2-7] 
Day la mgt nhdm cac diterpenoid bdn vong thien 
nhien rat dugc quan tam trong Ihdi gian gan day do 
sy phat hien cac hogt linh gay ddc te bao va ire che 
yeu id phien ma NF-kappa B ciia oridonin, ponicidin, 
kamebanin, kamebakaurin, excisarin A, inflexinol va 
ciia e/7?-7^-hydroxy-15-oxokaur-16-en-18-yl acetat 
lir cay Klid sam bac bd; cac hogt tinh nay la ca sd 
khoa hoc quan trong cho vice phat trien cac lac 
nhan chdng viem va chdng ung thu [8]. De cd the 
phat trien cac nghien cuu anh hudng ciia cau triic 
khung en/-kauran diterpenoid [9] len cac hogt tinh 
khang viem va chdng ung thu, mgt sd lugng cac ent-
kauran diterpenoid da dugc phan lap tir cay Khd sam 
bac bd Vi?c phan lap cac e/7/-kauran diterpenoid chi 
xuat hien vdi lugng nhd trong thyc vat hi^n dang la 
thach thuc cho cac nghien ciru nay, tuy nhien, mgt 
sd hgp chat cd the dugc de dang dieu che tir cac ent-
kauran diterpenoid thanh phan chinh tir cay Khd sam 
bac bd qua con dudng chuyen hda hda hgc sir dung 
cac phan irng nhu oxi hda, khir hda, este hda hogc 
thiiy phan... tai cac vj tri cac nhdm chiic tren khung 
e«/-kauran de tao ra cac dan xuat tuang tu nhu cac 
hgp chat cd the dugc tao thanh trong thien nhien 
trong qua trinh sinh tdng hgp cac terpenoid. Trong 
thuc vgt su sinh tdng hgp cac terpenoid thudng xay 

qua hai giai dogn: giat doan ddng vdng {cyclase 
phase) vk giai dogn oxi hda (oxidase phase) cac 
anken va lien ket C-H de tao thanh sy da dgng c5u 
Iriic CLia cac terpenoid [10]. Trong nghien ciru nay 
chiing tdi da ap dung phuang phap tdng hgp td hgp 
pha Idng [11] de thyc hien cac phan irng chuyen hoa 
cac e)7/-kauran diterpenoid thanh phan chinh tir cay 
Khd sam bac bg la e/7/-7/?-hydroxy-I5-oxokaur-16-
cn-l8-yl acetat (1), e/i/-la,14a-diacetoxy-7^-
hydroxykaur-I6-en-15-on (2) va ent-\a,l^-
diacetoxy-14a-hydro.xykaur-16-en-15-on (3) thanh 
cac dan xuat eM/-kauran diterpenoid chira oxi mdi. 

2. THUC NGHIEM 

2.1. Phuo'ng phap va Thiet b} 

Phd El-MS dugc ghi tren thilt bj Hewlett Packard 
5989B-MS Engine. Phd ESI-MS dugc ghi tren thiet 
bj LTQ Orbitrap XL mass spectrometer (Thermo 
Scientific). Phd cgng hudng tir hgt nhan proton ( 'H-
NMR, 500 MHz) va cacbon 13 ('^C-NMR, 125 
MHz) dugc ghi tren thiet bi Bruker Avance 500 vdi 
telramelylsilan (TMS) la chat chuan ndi zero {d = 0). 
Tinh bpi ciia cac tin hieu cacbon 13 dugc xac djnh 
bang cac ky thugt phd DEPT. Sac ky ldp mdng dugc 
thyc hien tren ban mdng trang san DC-AIufoIien 60 
F;;^ (Merck, Darmstadt, CHLB Due) vdi ldp silica 
gel day 0,2 mm tren nen nhdm. Phat hien vet chat 
bang cac thuoc thii vanilin/HaSOa dgc 1%. Sac ky 
cgt tinh che (Mini-C) dugc sir dung trong cac budc 
tinh che san pham tren silica gel (Merck) vdi cd hat 
40-63 pm. 
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2.2. Hoa chat 

H6n hgp cac enr-7^-hydroxy-l5-oxokaur-16-en-
18-yl acetat (1), em-la,l4a-diacetoxy-7^-
hydroxykaur-l6-en-15-on (2) va ent-\a,ip-
diacetoxy-14a-hydroxykaur-16-en-15-on (3) da 
dirî c phan lap tir la cay Kh6 sam bSc bp (Crolon 
lonkinensis Gagnep., Euphorbiaceac) nhu da dirge 
mota [12]. 

2.3. Tong hgp cac dan xuat e/ir~kauran 
diterpenoid 

2.3 1 Phdn img oxi hoa bang KMnO, 

Cho 200 mg hon hgp cac chat dau 1-3 trong 5 ml 
aceton vao binh phan irng co dung tich 25 ml. Chuan 
hi 75 mg KMnO^ va 50 mg MgSOj trong 5 ml 
aceton. Lam lanh binh phan irng va hon hgp 
KMnOj/MgSOj tai -10 °C. Cho tir tir h6n hgp 
KMnOyMgS04 vao binh phan irng, khuay deu trong 
30 phut sau do khuSy ti8p g nhiet dg phong trong 72 
gia. Sau khi phan ijrng ket thiic lgc bo chat ran, them 
10 ml nirgc cat roi cat loai het aceton. Dich nhan 
dirge dirge chiet bang CHiCU 5 lan (moi lan 5 ml), 
Gop cac dich chiet CH2CI2 lai, lam khan bang 
Na2S04 va cat loai CH2CI2 dirgi ap suat giam cho 
mot can tho. Can tho nay dugc phan tach bang Mini-
C(lxlO cm), n-hexan-aceton 6:1, cho cac chat 4(15 
mg),5(21 mg)va6(9mg). 

£n(-la,7/!-diacetoiy-14«,16/;,17-
trihydroxykauran-15-on (4): Tinh the hinh kim 
mau tring, d.n.c. 195-199°C. R,0,32 (TLC, silica gel, 
n-hexan-aceton 2:1, v:v), vet chat co mau nau sam 
khi hi?n v6i thuoc thir vanillin/H2S04 dac 1%. ESI-
MS: 475,34 ([M+Na]*, C24HjoOgNa). 'H-NMR 
(CDCIj, ppm): S 0,87 (3H, s, 19-CH,), 0,97 (3H, s, 
I8-CH3), 1,15 (3H, s, 20-CHj), 1,93 (3H, s, 7-OAc), 
1,94 (3H, s, 1-OAc), 2,55 (IH, s br, H-13), 3,62 (IH, 
i,J= 12,0 Hz, H-17a), 3,89 (IH, d, J = 12,0 Hz, H-
17b), 4,9 (IH, d, y = 2,0 Hz, H-14), 5,36 (IH, m, H-
7). "C-NMR (CDCI3, ppm): S 16,9 (t, C-11), 18,6 (q, 
C-18), 21,2 (q, C-19), 22,6 (t, C-2), 25,1 (t, C-6), 
26.3 (t, C-12), 32,9 (q, C-20), 33,0 (s, C-4), 34,9 (1, 
C-3), 42,6 (s, C-10), 44,9 (d, C-13), 46,9 (d, C-9), 
48.4 (d, C-5), 62,3 (t, C-17), 62,4 (s, C-8), 72,3 (d, 
C-1), 75,7 (d, C-7), 76,6 (d, C-14), 78,9 (s, C-16), 
168,0 (s)/21,4 (q) (7-OAc), 170,1 (s)/21,2 (q) (1-
OAc), 216,7 (s,C-15). 

£n(-18-axetoxy-7/(,16/),17-trlhydroxykauran-
15-on (5): Tinh thS hinh kim khong mau, d.n.c. 
155-157 °C. Rf 0,21 (TLC, silica gel, n-hexan-aceton 
2:1, v:v), v?t chit c6 mau nau sam khi phun vai 
thudc thir vanillin/H2S04 djc 1%. ESI-MS: 393,6 
([M - H]", CjzHjjOs). 'H-NMR (CDCIj, ppm): 6 

Phan Minh Giang va cong su 

0,84 (3H, s, 19-CHj), 1,11 (3H, s, 20-CHj), 2,09 (3H, 
s, 18-OAc), 2,36 (IH, d br, J = 4,5 Hz, H-13), 3,64 
(IH, d, y = 11,0 Hz, H-17a), 3,65 (IH, i, J = 12,0 
Hz, H-18a),3,88(IH,dd,J= 11,5 Hz, 4,5 Hz, H-7), 
3,89 (IH, d, J = 11,0 Hz, H-Hb), 3,97 (IH, d, J = 
12,0 Hz, H-18b). "C-NMR (CDCIj, ppm): i 17,41 
(q, C-19), 17,44 (t, C-2), 18,2 ( q, C-20), 18,4 (t, C-
11), 25,8 (t, C-12), 26,8 (t, C-14), 27,9 (t, C-6), 35,4 
(t, C-3), 36,4 (s, C-10), 38,8 (1, C-1), 39,0 ( d, C-13), 
39,3 (s, C-4), 46,5 (d, C-5), 52,7 (d, C-9), 59,4 (s, C-
8), 63,1 (t, C-17), 70,8 (d, C-7), 72,3 (I, C-18), 77,4 
(s, C-16), 171,3 (s)/2l,l (q) (18-OAe), 222,3 (s, C-
15). 

£nM<i,14a-diacctoxy-7/;,16/y,17-
trihydroxykauran-15-on (6): Tinh the hinh kim 
khong mau, d.n.c. 240-244°C. K, 0,55 (TLC, silica 
gel, H-hexan-aeeton 2:1, v:v), v^t chat co mau tim 
den khi phun vgi thuoc thu vanillin/H2S04 dac 1%. 
'll-NMR (CDCI.,, ppm): <5 0,89 (3H, s, 19-CHj), 
0,97 (311, s, 18-CH,), 1,13 (3H, s, 20-CHj), 2,00 (3H, 
s, 1-OAc), 2,13 (3H, s, 14-OAc), 2,53 (HI, s br, H-
13), 4,12(IH, d , J= ll,5Hz, H-17a), 4,20(1H, dt,J 
= 11,5 Hz, 4,0 Hz, H-7), 4,43 (IH, 6,J= 11,5 Hz, 
H-17b), 4,79 (IH, s br, H-1), 5,04 (IH, s br, H-14). 
"C-NMR (CDCI,, ppm): S 17,1 (t, C-ll), 18,5 (q, 
C-18), 20,8 (q, C-19), 22,6 (t, C-2), 26,3 (t, C-6), 
28,2 (t, C-12), 32,9 (s, C-4), 33,2 (q, C-20), 34,9 (t, 
C-3), 42,5 (s, C-10), 45,2 (d, C-13), 47,1 (d, C-9), 
47,8 (d, C-5), 62,4 (s, C-8), 63,6 (t, C-17), 72,4 (d, 
C-1), 73,9 (d, C-7), 77,3 (d, C-14), 78,4 (s, C-16), 

170.1 (s)/21,2 (q) (1-OAc), 171,1 (s)/21,3 (q) (14-
OAc), 217,0 (s,C-15). 

2.3.2 Phan imgkhichoa bangNaBH, 

Cho 200 mg hon hgp cac chat dau 1-3 vao binh 
phan irng dung tich 25 ml. Them 10 ml MeOH sau 
do cho tir tir 50 mg NaBH4 vao dung dich phan ung, 
khuay o nhiet do phong trong 1 ngay. Sau khi phan 
irng ket thuc them 10 ml nuoc cat vao binh phan ung, 
cit loai MeOH, sau do chiet dung djch nhan dugc 
vai CH2CI2 5 lan (moi lan 5 ml). Ggp cac dich chiet 
CH2CI2 lai, lam khan bang Na2S04 sau d6 cat loai 
CH2CI2 dugi ap suit giam thu dirge mgt can tho. Can 
tho nay dugc phiin lach bang Mini-C (1x10 cm), n-
hexan-aceton 12:1, cho cac chat 7 (24 mg), 8 (30 
mg)va9 (15 mg). 

16(^)-£'«r-18-axetoxy-7/?-hydroxykauran-15-
on (7): Tinh thi hinh la mau tring, d.n.c 165-170 "C. 
R/0,6 (TLC, silica gel, H-hexan-aceton 2:1, v:v), vet 
chit CO mau do tugi khi hien vai thuoc thir 
vanillin/HiSOj dac 1%. ESI-MS: 385 ([M -̂  Na]*, 
C22H3404Na). 'H-NMR (CDClj, ppm): <5 0,84 (3H, s, 
I8-CH3), 1,1 (3H,d , /=7 ,0Hz , I7-CH3), 1,12 (3H, 
s, 20-CHj), 2,08 (3H, s, 18-OAc), 2,23 (IH, quintet. 
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J= Ifi Hz, H-16), 2,47 (IH, d br, J = 2,5 Hz, H-13), 
3,64 (IH, d, 7 = 11,0 Hz, H-I8a), 3,86 (IH, A, J = 
ll,OHz, H-18b), 3,91 (\H,M,J= 11,5 Hz, 4,0 Hz, 
H-7). "C-NMR (CDCIJ, ppm): S 9,9 (q, C-17), 17,4 
(q, C-19), 17,5 (t, C-2), 17,8 (t, C-l I), 18,2 (q, C-20), 
25,2 (t, C-12), 28,3 (t, C-6), 28,4 (1, C-14), 34,4 (d, 
C-13), 35,5 (t, C-3), 36,4 (s, C-4), 38,7 (s, C-10), 
39.2 (t, C-1), 46,5 (d, C-5), 48,3 (d, C-16), 51,7 (d, 
C-9), 58,4 (s, C-8), 71,2 (d, C-7), 72,3 (t, C-18), 
171.2 (s)/21,0 (q) (18-OAc), 223,9 (s, C-15). 

16(R)-£«Ma-accloxy-7/!,14a-
dihydroxykauran-15-on (8): Tinh the hinh kim 
khong mau, d.n.c. 154-157 °C. R/0,45 (TLC, silica 
gel, /i-hexan-aceton 2:1, v:v), v^t chat co m^u nau 
den khi phun vai thuoc thir vanillin/H2S04 d^c 1%. 
ESI-MS: 377,28 ([M-H], 02211,305). ' H - N M R 
(CDCI,, ppm): S 0,89 (3H, s, 19-CH,), 0,96 (3H, s, 
18-CH,), 1,11 (3H, d,y=7,5 Hz, 17-CHj), 1,15 (3H, 
s, 20-CHj), 2,01 (3H, s, 1-OAc), 2,45 (IH, d br, 7 = 
5,5 Hz, II-13), 2,89 (1H, quintet,./ - 7,5 Hz, 11-16), 
4,25 (1H, dt, J = 11,5 Hz, 4,0 Hz, H-7), 4,83 (IH, s 
br, H-1), 4,98 (IH, s, H-14). "C-NMR (CDClj, 
ppm): iS 9,2 (q, C-17), 16,7(1,0-11), 18,6 (q, C-20), 
21.3 (q, C-19), 22,7 (t, C-2), 24,6 (t, C-6), 28,2 (t, 
C-12), 32,9 (s, C-4), 33,2 (q, C-18), 35,1 (t, C-3), 
42,0 (d, C-13), 42,5 (d, C-16), 42,7 (s, C-10), 46,7 (d, 
C-9), 47,4 (d, C-5), 60,8 (s, C-8), 72,6 (d, C-1), 74,9 
(d, C-14), 75,2 (d, C-7), 170,2 (s)/21,4 (q) (1-OAc), 
222,4(5,0-15). 

£nr-7/(,15a,18-trihydroxykaur-16-en (9): Tinh 
the dang hat nho mau trang, d.n.c. 183-185 "C. R/ 
0,23 (TLC, silica gel, «-hexan-aceton 2:1, v:v), vet 
chat CO mau tim den khi hien vgi thuoc thir 
vanillin/H2S04dac 1%. ' H - N M R (CDClj, ppm): S 
0,74 (3H, s, 19-CHj), 1,09 (3H, s, 20-CHj), 2,71 (IH, 
s br, H-13), 3,03 (IH, 6, J = 11,0 Hz, H-18a), 3,48 
(IH, d, 7 = 11,0 Hz, H-18b), 3,62 (IH, dd, J = 11,0 
Hz, 4,0 Hz, H-7), 4,48 (1H, s br, H-15), 4,98 (1H, d, ^ 
= 2,5 Hz, H-17a), 5,11 (IH, s, H-17b). "C-NMR 
(CDCI,, ppm): S 17,8 (q, C-19), 17,9 (t, C-2), 18,0 (t, 
C-ll), 18,2 (q, C-20), 27,5 (t, C-6), 29,0 (t, C-14), 
33,8 (t, C-12), 34,9 (t, C-3), 37,4 (s, C-4), 38,3 (s, 0-
10), 38,9 (t, C-1), 39,9 (d, C-13), 44,9 (d, C-9), 45,7 
(d, C-5), 51,1 (s, C-8), 71,3 (t, C-18), 71,7 (d, C-7), 
75,7(d,C-15), 105,1 (t,C-17), 158,0 (s, C-16). 

2.3.3 Phan img vai MeOH duac xuc lac bang 
BF,.EI,0 

Cho 200 mg hon hgp cac chit dau 1-3 vao binh 
phan irng dung tich 25 ml, them 5 ml MeOH va 5 ml 
benzen vao binh phan ung, khuay deu roi them tilp 
1,5 ml BF3.Et20. Dun hoi luu hon hgp phan irng a 
70 °C trong 3 ngay. Sau khi phan irng ket thiic them 
10 ml nuoc cit vao binh phan urng, cit loai MeOH 

Tdng hcrp mol sd ddn xudi cua cic ... 

sau do chiet dung djch nhan dirge vdi CH2CI2 5 lan 
(m6i lan S ml). Ggp cac djch chiet roi lam khan bSng 
Na2S04 vk cat loiii CH2CI2 dirgi Sp suit giam, thu 
dugc mgt cjn tho. CJn tho nay dirge phan tach bang 
Mini-C (1x10 cm), n-hexan-aceton 12:1, cho cac 
chit 10(21 mg) va 11 (45 mg). 

£'/r/-la-axetoxy-7y?,14a-dihydroxykaur-16-en-
I5-on (10): Tinh the hinh kim mau tring, d.n.c. 119-
122 °C. 1^0,45 (TLC, silica gel, n-hexan-aceton 2:1, 
v:v), vet chat c6 mau do nau khi hi?n vgi thuoc thir 
vanilin/H2S04 djc 1%. ESI-MS: 375,61 ([M - H] , 
C22H,|05). 'H-NMR (CDCI3, ppm): S 0,9 (3H, s, 18-
CH,), 0,98 (3H, s, 19-CHj), 1,16 (3H, s, 20-CHj), 
1,99 (311, s, 1-OAc), 3,07 (IH, s br, H-13), 4,38 (IH, 
d d , y = 12,5 Hz, 4,0 Hz, H-7), 4,85 (IH, s br, H-1), 
4,89 (1H,S, H-14), 5,41 (IH, s, H-17a), 6,18 (IH, s, 
H-I7b). "C-NMR (CDCIj, ppm): S 16,8 (t, C-ll), 
18,6 (q, C-20), 21,5 (q, C-19), 22,7 (t, C-2), 27,7 (I, 
C-6), 30,9 (t, C-12), 32,9 (s, C-4), 33,3 (q, C-18), 
34,9 (t, C-3), 42,8 (s, C-IO), 45,9 (d, C-13), 46,3 (d, 
C-5), 47,3 (d, C-9), 61,4 (s, C-8), 72,8 (d, C-1), 74,6 
(d, C-7), 74,9 (d, C-14), 118,2 (t, C-17), 147,4 (s, C-
16), 170,1 (t)/2l,2(q), 1-OAc), 207,9 (s, C-15). 

16(i)-Melhoxymethyl-c»«-7/),18-
dihydroxykauran-15-on (11): Tinh the dang h?t 
nho mau tring, d.n.c. 98-100 °C. R/ 0,27 (TLC, silica 
gel, n-hexan-aceton 2:1, v:v), v?t chat co mau den 
khi hien vai thuoc thu vanillin/H2S04 dac 1%. H-
NMR (CDCI,, ppm): S 0,76 (3H, s, 19-CH,), 1,11 
(3H, s, 20-CHj), 2,69 (IH, s br, H-13), 3,09(IH,d, J 
= 10,5 Hz, H-18a), 3,36 (3H, s, 17-OCHj), 3,42 (IH, 
dd, J= 10,0 Hz, 9,0 Hz, H-17a), 3,44 (IH, d, J = 
10,5 Hz, H-18b), 3,78(1H, d d , y = 10,0 Hz, 4,5 Hz, 
H-7), 3,97 (IH, dd, J = 10,0 Hz, 4,5 Hz, H-17b). 
"C-NMR (CDCI3, ppm): S 17,5 (q, C-19), 17,6 (t, C-
2), 18,1 ( t ,C-l l ) , 18,2(q, C-20), 25,4(t,C-14), 28,1 
(t, C-6), 28,3 (t, C-12), 32,1 (d, C-13), 34,9 (t, C-3), 
37,5 (s, C-4), 38,7 (t, C-1), 39,1 (s, C-10), 45,7 (d, 
C-5), 51,9 (d, C-9), 54,3 (d, C-16), 58,8 (s, C-8), 
58,9 (q, I7-OCH3), 69,3 (t, C-17), 71,1 (d, C-7), 
71,6(1, C-18), 221,3 (s,C-15). 

2 3.4. Phan Ong Ihiiy phdn bing KOH/MeOH 

Cho 200 mg chit diu vao binh cau phan irng CO 
dung tich 25 ml. Them 5 ml dung djch 15% 
KOH/MeOH vao binh phan irng. H6n hgp phan img 
dugc dun hoi luu a nhi?t dg 60°C trong 12 giir. Sau 
khi phan irng ket thiic them 30 ml nuac cat vao hon 
hgp tren va cit loai MeOH. Chiet dung djch nh^n 
dugc 5 lan bing CH2CI2 (m6i lin 5 ml). Rua bing 
nuac cit d6n pH 7, ggp cac djch chiet CH2CI2 l?i, lam 
khan bing Na2S04 va cit Igjii CH2CI2, thu dugc mgt 
can thg. Can tho nay dugc phan tach bing Mini-C 
(1x10 cm), n-hexan-acetgn 9:1, cho chit 10(34 mg). 

82 
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Eff/-la-acetoxy-7/^, 14a-dihyd roxy kau r-16-en-
15-on (10): Tinh thi hinh kim mau tring, d.n.c. 119-
122°C. R/0,45 (TLC, silica gel, «-hexan-aceton 2:1, 
v:v), v?t chat cd mau dd nau khi hien vdi thuoc thu 
vanilin/H2S04 1%. Phd ESI-MS, 'H-NMR (CDCI3) 
va '^C-NMR (CDCI3) dong nhat vdi cac pho tuang 
lirng ciia chat 10 d Myc 2.3.3. 

2.3.5. Phdn dng epoxi hda vd md vdng epoxid bdng 
thuy phdn kiem 

Cho 0,5 g hdn hgp cac chat dku 1-3 vao binh 
cau phan ung cd dung tich 50 ml. Hda tan het chat 
dSu trong 16 ml CH;Cl2. Hda tan 0,4 g MCPBA 
(acid nie/a-chloroperbenzoic) trong 16 ml CH2CI2. 
Lam l̂ nh binh phan ung den -lO^C. Lam lanh 
dung dich peracid den ~5°C. Nhd gigt dung dich 
peracid vao binh phan ung, khuay deu trong thdi 
gian 40 phiit. Khuay tiep hdn hgp phan ung d nhiet 
do phong rdi de yen trong 3 ngay. Sau khi phan 
ling ket thiic hdn hgp sau phan irng dirge rira vdi 
dung djch NaHCOj bao hda 3 ian (mdi lan 30 ml), 
chiet Idp nudc vdi CH3CI2. Cudi ciing rua bang 
nudc cat 4 lan den pH trung tinh. Lam khan dung 
djch nh^n dugc bang Na3S04. Cat loai dung mdi 
dudi ap suat giam cho san pham thd (215 mg). 

Cho 200 mg san pham thd tren vao binh phan 
irng cd dung tich 25 ml. Dun hdi luu bdn hgp phan 
ijng vdi 10 ml dung dich 2,5% NaOH trong MeOH d 
nhiet do 60 °C trong 2 gid. Sau khi phan iing ket 
thiic them nudc cat vao binh phan irng. Chiet hdn 
hgp phan ung 5 tSn bang CHjCh (mdi ISn 5 ml). 
Gop cac dich chiet CH2CI2 lai, rua bang nudc cat 
den mdi trudng trung tinh. Lam khan dung djch 
nhan dugc bangNa2S04, lgc va cat loai CHiCL dudi 
ap suat giam, thu dugc mgt can thd. Can thd nay 
dugc tinh che bang Mini-C tren silica gel, H-hexan-
aceton 6:1, cho hdn hgp cac chat 12 va 13 (18 mg) 
va 10 (35 mg). 

Hon hffp ^n/-7y7,18-dihydroxykauran-15-oii-
16,17-oxid (12) va eH/-la-acetoxv-7/?,14«,16,17-
tetrahydroxykauran-lS-on (13) (%-NMR, 2:1): 
Bot vo djnh hinh mau trang. Rj 0,48 (TLC, silica gel, 
n-hexan-aceton 2:1, v:v), vet chat cd mau nau den 
khi hi|n vdi thuoc thir vanilin/H2S04 dac 1%. 'H-
NMR (CDCI3, ppm) (12): S 0,77 (3H, s, I9-CH3), 
1,16 (3H, s, 2O-CH3), 2,96 (IH, d, J = 7,5 Hz, H-
17a), 3,06 ( l H , d , y = 11,0 Hz, H-18a), 3,25 (IH, d, 
J=7,5 Hz, H-17b), 3,47 (IH, d, J - i 1,0 Hz, H-I8b), 
4,09 (IH, dd, J = 11,5 Hz, 4,5 Hz, H-7). ' H - N M R 

(CDCI3, ppm) (13): S 0,89 (3H, s, I9-CH3), 0,97 (3H, 
s, I8-CH3), 1,16 (3H, s, 2D-CH3), 1,99 (3H, s, 1-
OAc), 3,68 (IH, d,J= 10,0 Hz, H-17a), 3,84 (IH, d, 
J= 10,0 Hz, H-17b), 4,09 (IH, dd, J= 11,5 Hz, 4,5 
Hz, H-7), 4,82 (IH, s br, H-1), 4,94 (IH, s br, H-14). 
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Ent-1 a-acctoxy-7//, 14£t-dihyd roxy kau r-16-en-
IS-on (10): Tinh the hinh kim mau trang, d.n.c. 119-
122''C. R/0,45 (TLC, silica gel, n-hexan-aceton 2:1, 
v:v), v?t chat cd mau dd nau khi hi?n vdi thudc thu 
vanilin/H2S04dac 1%. Pho 'H-NMR (CDCI3) ddng 
nhat vdi phd cua chat 10 d Muc 2.3.3. 

2.3.6 Phan ung acetyl hda 
Cho 100 mg hdn hgp cac chat dau 1-3 vao binh 

cau phan ung cd dung tich 25 ml. Them 0,7 ml 
anhydrid acetic, sau do cho 0,5 ml pyridin (lam khan 
ky bang KOH ran va chung cat trudc khi diing) vao 
binh phan irng. KhuSy d nhi^t dg phdng trong 3 ngay. 
Sau phan img, them nudc eat va dung djch HCI 7M 
vao binh phan irng. Chiet hdn hgp phan irng 7 ian 
bang CH2CI2 (mdi lan 6 ml). Gdp cac djch chiet 
CH2CI2 lai, rira bang nudc cat den mdi Irudng trung 
linh. Lam khan va cat loai CH2CI2 d ap suat giam 
cho mgt can thd. Can thd nay dugc phan tach bang 
Mini-C tren silica gel, n-hexan-aceton 12:1, cho cac 
chat 14(21 mg)vai5(18mg). 

£'«Ma,7/f,14a-triacctoxykaur-16-en-15-oii 
(14): Tinh the hinh kim mau trang, d.n.c. 254-257°C. 
R/ 0,67 (TLC, silica gel, n-hexan-aceton 2:1, v:v), 
v^t chat cd mau tim hdng khi hien vdi thudc thir 
vanilin/H2S04 dac 1%. El-MS: m/z 460 (C26H36O7, 
M'). 'H-NMR (CDCI3, ppm): S 0,86 (3H, s, 19-
CH3), 0,92 (3H, s, I8-CH3), 1,29 (3H, s, 2O-CH3), 
1,93 (3H, d, 7 = 1,0 Hz), 1,98 (3H, d, J - 1,0 Hz), 
2,01 (3H, A,.J= 1,0 Hz) (1-OAc, 7-OAc, 14-OAc), 
3,03 (IH, s, H-13), 4,85 (IH, s, H-1), 5,27 (IH, dd, 7 
= 10,5 Hz, 5,0 Hz, H-7), 5,38 (IH, s, H-17a), 6,02 
(IH, s, H-14), 6,12 (IH, s, H-!7b). '^C-NMR 
(CDCI3, ppm): S 16,5 (I, C-11), 18,6 (q, C-20), 22,6 
(q, C-19), 22,9 (t, C-2), 24,3 (t, C-6), 32,4 (t, C-12), 
32,9 (s, C-4), 33,1 (q, C-18), 34,9 (I, C-3), 42,9 (s, 
C-10), 44,2 (d, C-13), 47,3 (d, C-5), 48,5 (d, C-9), 
60,9 (s, C-8), 72,8 (d, C-i), 73,7 (d, C-7), 74,9 (d, C-
14), 117,8 (t, C-17), 145,5 (s, C-16), 169,6 (s)/21,2 
(q), 170,2 (s)/21,3 (q), 170,8 (s)/21,4 (q) (1-OAc, 7-
OAc, 14-OAc), 204,1 (s,C-15). 
£«/-7//,18-diacctoxykaur-I6~cn-15-on (15) Tinh the 
hinh kim mau trSng, Ry 0,63 (TLC, silica gel, n-
hexan-aceton 2:1, v:v), v?t chat cd mau tim hdng khi 
hien vdi thudc thir vanilin/H2S04 dac 1%. ' H - N M R 
(CDCI3, ppm): 6 0,82 (3H, s, I9-CH3), 1,15 (3H, s, 
2O-CI-I3), 1,91 (3H, s, 7-OAc), 2,13 (3H, s, 18-OAc), 
3,10 (IH, s br, H-13), 3,6 (IH, d, J = 11,0 Hz, H-
18a), 3,85 (IH, d,J= 11,0 Hz, H-i8b), 5,1 (IH, dd, 
j= l!,0Hz,4,5Hz, H-7), 5,29 (IH,s,H-17a), 5,96 
(IH, s, H-I7b). "C-NMR (CDCI3, ppm): S 17,6 (t, 
C-2), 17,7 (q, C-19), 17,9 (t, C-ll), 18,2 (q, C-20), 
24,4 (t, C-6), 29,2 (t, C-14), 32,6 (t, C-12), 35,7 (t, 
C-3), 35,7 (d, C-13), 36,4 (s, C-4), 38,9 (t, C-1), 39,6 
(s, C-10), 45,8 (d, C-5), 51,9 (d, C-9), 56,2 (s, C-8), 
71 9 (d, C-7), 73,1 (t, C-18), 115,2 (t, C-17), 148,7 
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(s C-16) 169,5 (s)/20,9(q) (7-OAc), 171,4 (s)/2I,0 oxokaur-I6-en-I8-yI acetat (1), ent-\a,\Aa' 
' •" " • - ' — ' ' - '-^ diacetoxy-7y3-hydroxykaur-I6-en-l5-on (2) va ent-

l c[,7^-diacetoxy-14a-hydroxykaur-16-en-15-on (3) 
(q)(l8-OAc),207,4(s,C-15). 

3. KET QUA VA T H A O LUAN 

cac eo(-kauran diterpenoid en/-7//-hydroxy-I5-

da dugc chuyen hoa d vdng D ciia khung e«/-kauran 
de cho cac dan xuat mdi (Sof do 1). 

Sa do 1: Chuyen hda cac enf-kauran diterpenoid 1-3 

Nghien ciru da thirc hien thanh cdng phan irng 
oxi hda lien kcl ddi exomethylen ciia vdng D cua cac 
en/-kauran diterpenoid 1-3 de cho cac dan xuat ent-
16,l7-dihydroxykauran-15-on; phan irng khu hda 
bang NaBIL cac kcton a,/? khdng no d vdng D ciia 
day e/7/-kauran diterpenoid cho cac dan xuat 16(,ft)-
e/7/-kauran-15-on va ent-15a-hydroxykaur-16-en; 
phan irng thiiy phan cac nhdm aceloxy trong cac cnt-
kauran diterpenoid cho dan xuat dihydroxykaur-16-
cn-l5-on; phan ung cdng nucleophin (MeOH) theo 
kieu Michael cho en/-17-methoxykauran-l5-on; 
phan irng epoxi hda va ndi tiep md vdng epoxid 
bang thiiy phan kiem cho ent-l^, 18-
dihydroxykauran-15-on-16,17-oxid, ent-1 a-acetoxy-
ip, 14a, 16,17-tetrahydroxykauran-15-on va ent-\a-
acetoxy-7j5,14a-dihydroxykaur-16-en-15-on va phan 
irng acetyl hda cac en/-kauran diterpenoid thanh ent-
Ia,7^,14a-triacetoxykaur-I6-en-l5-on va ent-ip,\%-
diacetoxykaur-I6-en-15-on. Cac en(-kauran tdng 

hgp dugc deu chira cac nhdm chuc thudng gap d 
vdng D ciia cac enr-kauran diterpenoid dugc phan 
lap tir thien nhien. Cau triic ciia 12 hgp chat ent-
kauran diterpenoid tdng hgp da dugc xac dinh bang 
cac phuang phap phd (MS va NMR). 

Phan ling oxi hda lien kdt ddi exomethylen d 
vdng D ciia cac chat 1, 2 va 3 da dugc thgc hien vdi 
KMnOj/aceton vdi MgSCi iam chat xiic tac. Tien 
trinh phan ung dugc theo doi bang TLC cho thay s\r 
chuyen hda cac chat dau thanh ba san pham chinh cd 
cac gia tri R/ l̂ in lugt la 0,21, 0,32 va 0,55 (TLC, he 
dung mdi n-hexan-aceton 2:1). Phan tach cac san 
pham nay bang Mini-C, h? dung moi ru'a giai n-
hexan-aceton 6:1. Cac san pham dugc phan tich cSu 
triic bang cac pho ESI-MS, ' H - N M R , ' ^ C - N M R va 
DEPT cho thay cac chat nay la enf-Ia,7^-diacetoxy-
14a, 1 dp, 17-trihydroxykauran-15-on (4), ent-18-
acetoxy-7^, 16^, 17-trihydroxykauran-15-on (5) va 
ent-1 a, 14a-diacetoxy-7^, I Sp, 17-trihydroxykauran-
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15-on (6). Ket qua thyc nghiem nay cho thay cac 
chat 1, 2 va 3 da dugc chuyen hda thanh cac san 
pham oxi hda lien k6t ddi Cie/Ci? thanh cac dan xuat 
16,17-diol tuang iing. Hda lap the 16a-hydroxy-16y3-
hydroxymethyl ciia cac hgp chat nhgn dugc da dugc 
xac dinh tren ca sd sy phii hgp cac dg chuyen djch 
hoahgc ciia C-15, C-16 va C-17 ciia vdng D vdi cac 
gia trj ciia day tuang ty cac (?n/-kauranoid dugc phan 
lap tir thien nhien [13]. 

Phan img khir hda cac keton a,^ khdng no d 
vong D cua cac chat 1, 2 va 3 da dugc thyc hien vdi 
NaBH4 trong MeOH. Tien trinh phan irng dugc theo 
doi bang TLC cho thay sy chuyen hda hoan loan cac 
chat dau thanh ba san pham chinh cd cac gia tri R̂  
ian lugt la 0,6, 0,45 va 0,23 (TLC, b? dung mdi n-
hexan-aceton 2:1). Phan lach cac san pham nay bang 
Mini-C, he dung mdi rira giai n-bexan-aceton 12 1. 
Cac san pham dugc phan tich cau triic bang cac phd 
ESI-MS, 'H-NMR, ' X - N M R va DEPT cho thay cac 
chat nay la en(-18-acetoxy-7yS-hydroxykauran-l5-on 
(7), enr-la-acetoxy-7y9,14a-dihydroxykauran-15-on 
(8) va eHr-7^,I5a,l8-trihydroxykaur-I6-en (9). Cac 
ket qua thyc nghi?m nay cho thay chat 1 da chuyen 
thanh cac san pham dugc khir hda d lien kel doi 
Cie/Cn (theo kifiu cgng Michael cac nucleophin vao 
cac ndi doi a,j3 khdng no) (7) va nhdm carbonyl d vi 
tri C|5 (khu boa nhdm carbonyl a,j3 khong no) (9). 
Sir khii hoa theo kieu nay da dugc md la trong mot 
so hgp chat carbonyl a,j3 khdng no [14]. Cac chat 2 
va 3 cung bj kbii n6i ddi Cie/Cn thanh nhdm 16-
methyl (8) Tuy nhien, trong di^u kien thdi gian 
phan irng dai cac nhdm 7a-acetoxy va 14^-acetoxy 
cung d6ng thdi bi khir thanh cac nhdm hydroxy. Hda 
lap lliS \6(R) ciia cac nhdm methyl d 7 va 8 da dugc 
xac djnh bang each so sanh cac do chuyin djch hda 
hoc cacbon 13 ciia C-16 va C-17 vdi cac hgp chat 
l6(i;)-en?-kauran-15-on {Sc-\6 48,3 va Sc-w 9,9) va 
16(5)-en/-kauran-15-on(^c-i6 46,8va(5c.i7 15,3) [15]. 

Cac nhdm acetoxy trong cac enf-kauran 
dilecpenoid thudng dugc thuy phan trong mdi 
trudng kiem de cho cac nhdm hydroxy. Chiing tdi da 
tien hanh phan iing thiiy phan hdn hgp cac chat 1,2 
va 3 vdi dung dich 15% KOH trong MeOH. TiSn 
trinh phan iing dugc theo doi bang TLC cho thay 
xuat hien mdt san pham mdi cd R/-0,45 (TLC, he 
dung moi n-hexan-aceton 2:1). Phan lap san pham 
nay bang Mini-C, he dung mdi rira giai n-hexan-
aceton 9:1, thu dugc san pham 10. Phan tich cau triic 
bing cac pho ESI-MS, ' H - N M R , ' ^C-NMR va 

DEPT cho thay 10 la e«/-lct-acetoxy-7^,14a-
dihydroxykaur-16-en-15-on. Cac kk qua thyc 
nghiem cho thky trong di€u kien nay cac nhdm 14,̂ -
acetoxy va 7a-acetoxy ciia cac chat 2 va 3 da bj thiiy 
phan thanh cac nhdm hydroxy. Kha nang phan iing 

Phan Minh Giang vd cgng sir 

kem ban ciia nhdm Ijff-acetoxy trong cac phan iing 
thiiy phan cd the la do hi?u irng khdng gian cua 
nhdm methyl d C-10, tuy nhien dieu nay cdn can cd 
cac khao sat them. 

Phan ii-ng vdi MeOH vdi xiic tac axit Lewis 
BF3.Et20 ciia cac en/-kauran diterpenoid 1, 2 va 3 da 
dugc thyc hi?n. Tien trinh phan irng dugc theo ddi 
bang TLC cho thay cd sy chuyen hda cac chat dau 
thanh hai san pham chinh cd cac gia trj R/luang irng 
la 0,45 va 0,27 (TLC, h? dung mdi H-hexan-acelon 
2:1). Phan tach cac san pham nay bang Mini-C vdi 
he dung mdi rua giai n-hexan-aceton 12:1. Cac san 
pham dugc phan tich cau triic bang cac phd ESI-MS, 
' H - N M R , ' ^C-NMR va DEPT cho thky cac hgp chat 
nay la i?n/-la-aceloxy-7^,14a-dihydroxykaur-16-en-
15-on (10) va 16(5)-mcthoxymetyl-en;-7^,18-
dihydroxykauran-15-on (11). Cac ket qua thyc 
nghiem nay cho thay chat 1 da chuyen thanh chat 11 
la san pham ciia phan irng cgng nucleophin theo kieu 
Michael trong dd lac nhan nucleophin la MeOH, 
ddng thdi cd qua trinh thiiy phan nhdm 18-aceloxy; 
cac nhdm 14y9-acetoxy va 7a-acetoxy ciia cac chat 2 
va 3 cung de dang bj thiiy phan thanh nhom hydroxy 
de cho san pham 10. 

Lien kk ddi exomelylen d vdng D ciia cac ent-
kauran-16-en-15-on cd the tao lien kk vdi oxy qua 
vdng epoxid bang phan irng oxi hda bang tac nhan 
MCPBA (acid we/a-chloroperbenzoic), mac du ndi 
doi bj epoxi hda thudc cau triic keton a^ khdng no. 
Phan ling da dugc thyc hien d nhiet do phdng. Sau 
do phan iing md vdng epoxid bang thiiy phan kiem 
da dugc thyc hien vdi san pham thd nhan dugc. Cac 
epoxid cd kha nang phan iing manh do do cd the bi 
Ihiiy phan hoac dung mdi phan (solvolysis) dk lao 
thanh cac 1,2-diol hoac cac ether tuong ling. Do do, 
day la phuang phap thich hgp de nhan dugc cac diol 
trong trudng hgp cac phan irng oxi hoa bang osmi 
tetroxid hoac kali pemanganat co thg dan den sy 
phan cat lien ket C-C cua diol dugc lao thanh. Tien 
trinh phan ling dugc theo ddi bang TLC cho thay su 
chuyen hda cac chat dau thanh 2 san pham chinh. 
Phan tach cac san pham nay bang Mini-C, he dung 
mdi rira giai n-hexan-aceton 6:1. Cac san pham dugc 
phan tich cau triic bang pho ' H-NMR cho thay mdt 
hon hgp ciia 2 chat i?n/-7^,18-dihydroxykauran-15-
on-16,17-oxid (12) va enMa-acetoxy-7^,14a,]6,i7-
telrahydroxykauran-15-on (13) ciing vdi ent-\a-
acetoxy-7^,]4a-dihydroxykaur-16-en-15-on (10) da 
dugc tao thanh. Ket qua thuc nghi?m nay cho thay 
chat 1 da dugc chuyen hda thanh chat 12 la san pham 
ciia phan ting epoxi hda, dong thdi cd su thiiy phan 
nhom 18-acetoxy. Chat 2 va 3 da dugc chuyen hda 
thanh chat 13 la san pham ciia phan iing epoxi hoa 
sau do md vdng epoxid bang Ihiiy phan kiSm, ddng 
Ihdi cac nhdm 14^-acetoxy va 7a-acetoxy ciia cac 
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hydroxy. Chat 10 la san pham thiiy phan cac nhdm 
14y9-acetoxy va 7a-acetoxy ciia cac chat 2 va 3 , cho 
thay mgt phan cac chat nay da khdng bj chuyen thanh 
epoxid trong phan Orng epoxi hda lien ket ddi. 

Phan irng acetyl hda cac nhdm hydroxy d vdng 
D ciia cac chat 1, 2 va 3 da dugc thyc hi^n vdi 
(CH3CO)20 va xuc tac pyridin. Tien trinh ph^n irng 
dugc theo doi bang TLC cho thay sy chuyen hda cac 
chat dau thanh hai san pham cd gia trj R/ lan lugt la 
0,67 va 0,63 (TLC, h? dung mdi n-hexan-aceton 2:1). 
Phan tach cac san pham nay bang Mini-C, h? dung 
mdi riia giai n-hexan-aceton 12 1. Cac san pham 
dugc phan tich c§u tnic bang cac pho El-MS, ' l l -
N M R va '^C-NMR cho thay cac chat nay la ent-

la,7/y, 14a-triaeeto.xykaur-l 6-en-15-on (14) va ent-

7^, 18-diacetoxykaur-l 6-en-15-on (15). Ket qua thyc 
nghiem nay cho thay eae chat 2 va 3 da duge chuyen 
hda thanh chat 14 la san pham eiia phan iing acetyl 
hda cac nlidin 7a-hydroxy va 14^-hydroxy va chat 1 
da dugc chuyen hda thanh san pham 15 la san pham 
ciia phan ung acetyl hda nhdm 7a-hydroxy. 

4. KET LUAN 

Mdt nhdm cac dan xuat en/-kauran diterpenoid 
da dugc ldng hgp lir cac en/-kauran diterpenoid 
thanh phan chinh ciia cay Khd sam bac bd {Croton 

lonkinensis Gagnep., Euphorbiaceac) bang phuang 
phap tdng hgp td hgp pha Idng. Phuang phap tiep 
tuc dugc ap dung vdi cac phan irng khac nham tiep 
tuc md rpng tap hgp cac dan xuat cd khung ent-

kauran diterpenoid. 

Ldi cam ffn: Cong trinh nghien cuu ndy dugc hodn 

thdnh vdi su tdi trg ciia Quy phdt trien Khoa hgc vd 

Cong nghe Quoc gia (NAFOSTED), Hd Ngi. Vi?t 

Nam. md so 104.01.137.09. 
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