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y?-Sitosterol,e«?-7^-hydroxy-l5-oxokaur-16-en-l8-yI acetate, asperglaucide,^-sitosterol-3-0-/J-D-glucopyranoside, 
acetyl aleuritolic acid, stearic acid, e«Ma-acetoxy-7;?,14a-dihydroxykaur-16-en-15-one, and glucosyringic acid were 
isolated from the twigs ofCroton tonkinensis Gagnep. (Euphorbiaceae) Their structures were determined by using MS 
1D and 2D NMR techniques. 
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1. MO DAU 

Cay Khd sam Bdc Bg (Crolon tonkinensis 
Gagnep., Euphorbiaceae) la mdt cay thudc mpc 
hoang d nhieu noi tren mien Bac Viet Nam hoac 
dugc trdng de dimg trong mgt dan thudc chira benh 
dau dg day [i, 2]. Tir la cay Khd sam Bac Bp nhdm 
cac hgp chat diterpenoid day ent-kauran cd hoat tinh 
khang ky sinh triing sdt ret, khang vi sinh vat, khang 
viem va chdng ung thu da dugc phat hien [3-8]. Tiep 
tuc nghien ciiu cac thanh phan hda hpc tir cac bd 
phan khac ciia cay Khd sam Bac Bp bai bao nay 
thdng bao ve viec phan lap va xac dinh dugc cau 
triic 8 hgp chat 1-8 tir canh ciia cay thudc nay. 

2. THUC NGHIEM 

2.L Phirong phap va Thiet hi 

Phd ESI-MS dugc do tren thilt bj Agilent 6310 
Ion Trap. Phd cpng hudng tir hgt nhan proton ( 'H-
NMR, 500 MHz) va cacbon 13 ('^C-NMR, 125 
MHZ) dupc ghi tren thiet bi Bruker Avance 500 vdi 
tetramethylsilan (TMS) la chat chuan ndi zero (S = 
0). Tinh bdi ciia cac tin hi?u carbon 13 dupc xac 
djnh bang cae ky thugt phd DEPT. Sdc ky Idp mdng 
dugc thyc hien tren ban mdng trang san DC-
Alufolien 60 F254 (Merck, Darmstadt, CHLB Dire) 
vdi Idp silica gel day 0,2 mm tren nen nhdm. Phat 
hien vet chdt bang cac thuoc thii vanilin/H2S04 dac 
1%, FeCb 5% vaden tu" ngogi dbudc sdng A 254 nm. 
Sac ky cpt thudng (CC), sac ky cgt nhanh (FC) va 
sac ky cpt tinh che (Mini-C) dugc thyc hien tren 

chat hap phu silica gel (Merck, Darmstadt, CHLB 
Dire) vdi cac cd hat 63-200, 63-100 va 40-63 p.m. 
Nhya polyme Dianion HP-20 dugc sir dung dl phan 
tach phan chiet nudc. 

2.2. Nguyen lieu thyc vat 

Nguyen lieu thyc vat la canh cay Khd sam Bdc 
Bp (Croton tonkinensis Gagnep., Euphorbiaceae) 
dugc thu thap tai huyen My Dire (Ha Npi) vao thang 
9 nam 2010. Mau thyc vat dugc luu tieu ban tgi 
Phdng thi nghiem Hda hpc cac Hgp chat thien nhien, 
Khoa Hda hpc, Trudng Dai hoc Khoa hpc Ty nhien, 
Dai hpc Qudc gia Ha Ndi. 

2.3. Chiet va phan lap cac hgp chat 1-8 

Canh khd cay Khd sam Bac Bp (2 kg) dugc cdt 
thanh cac doan nhd 5 cm (dudng kinh 5 mm) va say 
d nhiet dp 50°C. Canh dugc ngam chiet vdi metanol 
d nhi^t dp phdng 3 lan. Sau khi Ipc tach nguyen lieu 
ran cac djch lpc MeOH dugc gdp Igi va cat logi 
MeOH dudi ap sudt giam cho mdt phan chiet MeOH. 
Phan chiet MeOH dugc hda bang nudc cat sau dd 
dugc chiet lan lupt vdi cac dung mdi cd dp phan eye 
tang dan, n-hexan, CH2CI2 va EtOAc cho cac djch 
chiet hu-u co tuong limg. Cac djch chiet nay dugc cat 
logi ki?t dung mdi dudi ap suat giam thu dugc cac 
phdn chilt tuang ung «-hexan (25 g), CH3CI2 (9,3 g) 
va EtOAc (I g). Cat kipt dich nudc cdn lai dudi ap 
suat giam cho phan chiet nudc (12,6 g). 15 g phan 
chilt n-hexan dugc phan tach bang CC tren silica gel 
vdi n-hexan van-hexan-aceton 49:1, 29:1, 19:1,12:1, 



TCHH.T. 50(6), 2012 

9:1, 3:1 va 2:1 (v/v) cho 9 nhom phan doan. Nhom 
phan do^n 3 (2,6 g) 6aqc rua bang H-hexan cho chat 
1 (0,41 g). Nhom phan doan 5 (5,06 g) dugc rira 
biing H-hexan sau do »-hcxan-axeton 5:1 cho chat 2 
(27 mg). Nhom phan dosn 6 (2,02 g) dirge linh che 
bang CC tren silica gel vcri /(-hexan-axcton 4:1, 3:1 
va 1:1 cho chat 3(15 mg). Nhom phan do^n 9 dugc 
rira bSng McOH cho chat 4 (73,4 mg). Phan chiet 
CH2CI2 (9 g) dugc phan tach b^ng CC tren silica gel 
voi /7-hcxan va H-hexan-axcton 27:1, 19:1, 12:1, 9:1, 
6:1 va 3:1 (v/v) cho 6 nhom phan doan. Nhom phan 
doan 1 (0,9 g) dugc tinh che nhieu lan bSng CC va 
Mini-C tren silica gel voi //-hcxan-axclon 49:1, 19:1, 
9:1, 6:1 va 3:1 cho ch<4t 5 (7,5 mg) va chat 6 (5 mg). 
Nhom phan doan 2 (0,86 g) dugc rira bang H-hcxan 
cho chat 1. Nhom phan do^n 4 (0,65 g) dugc rira 
bang H-hcxan va H-hexan-axeton sau do dugc ket 
tinh l̂ i Irong axcton cho chat 2 (0,21 g). Nhom phan 
doan 5 (1,5 g) dugc phan tach bang CC tren silica 
gel voi /;-hexan-axeton va tinh che tiep bang Mini-C 
tren silica gel voi CHjCli-axeton 19:1, 12:1, 9:1, 6:1 
va 4:1 cho chat 3 (5 mg) va chat 7 (2,8 mg). Nhom 
phan doan 6 (4,06 g) dugc tinh cbc bang CC tren 
silica gel vol n-hexan-axelon 3:1, 2:1 va 1:1 cho chat 
4 (54 mg). Phan chiet ElOAc (1 g) dugc phan tach 
bang CC tren silica gel vcri CH2CI2 va Cli2Cl2 -
MeOH 29:1, 19:1, 9:1, 3:1, 2:1 va 1:1 cho 4 nhom 
phan doan. Nhom phan doan 2 (0,17 g) dugc rira 
bang MeOH cho chat 4. Phan chiet nucrc (12,6 g) 
dugc phan tach bang CC tren Dianion HP-20 voi 
H2O, 20%, 40%, 60% MeOH-HiO va MeOH cho 
cac phan doan tuong ung. Phan doan 20% McOH -
H2O (2,5 g) dugc phan lach bjng CC voi CH2Cl2Va 
CH2CI2- MeOH 19:1, 12:1, 9:1, 6:1 va 4:1 cho 6 
nhom phan doan. Nhom phan doan 4 duge rira voi 
MeOH cho chat 8 (18 mg). 

/^-Sitosterol (1): Tinh the hinh kim mau trang, 
d.n.c. 135-136°C. R/ = 0,44 (TLC, silica gel, 
/)-hexan-EtOAc 4:1, v/v), hien mau tim vcri thuoc 
thir vanilin/H2S04 dac 1%. 

en/-7/?-Hydroxy-15-oxokaur-16-en-18-yl 
axetat (2)' Bpt vo dinh hinh mau trSng. R̂  = 0,5 
(TLC, silica gel, n-hexan-axeton 3 1, v/v), hi^n 
mau tim voi lhu6c thir vanilin/HjSOj dac 1%, hien 
mau da cam voi thuoc thir Dragendorff. 

Aspcrglaucid (3): Tinh the hinh kim mau IrSng, 
d.n.c. 185-187T. R/ = 0,79 (TLC, silica gel, 
CH2Cl2-axeton 9:1, v/v), hien mau xanh den voi 
thuoc thu Dragendorff. ' H - N M R (CDClj); S 2,02 
(3H, s, 1-OAc), 2,75 (2H, m, 2H-3), 3,06 (IH, dd J 
= 13,5 Hz, 8,5 Hz,H-3'a), 3,21 (lH,dd, J = 13 5 Hz 
6,0 Hz, H-3'b), 3,81 (IH, dd, J = 10,0 Hz, 5 0 Hz' 
H-la), 3,92 (IH, dd, J - 10,0 Hz, 5,0 Hz, H-lb)' 
4,35 (IH, m, H-2), 4,76 (IH, m, H-2'), 5,94 (IH d J 
-8,5Hz,NH-l"a) ,6,72(lH,d,J=7,5Hz,NH-l 'a) 

Phan Minh Giang va CQngmi 

7,07 (2H, d, J = 8,3 Hz, H-5, H-9), 7,15 (3H, m, H-«, 
H-7, H-8), 7,26 (5H, m, H-5', H-6', H-7', H-8', H-9'), 
7,43 (2H, t ,y = 8,5 Hz, H-4", H-6"), 7,52 (IH, \,J^ 
8,5 Hz, H-5"), 7,7 (2H, i,J= 8,5 Hz, H-3", H-7"). 
"C-NMR (CDClj): S 37,5 (t, C-3), 38,4 (t, C-3'), 
49,5 (d, C-2), 55,0 (d, C-2'), 64,6 (t, C-l), 126,8 (d, 
C-7), 127,1 (2 X d, C-3", C-7"), 127,2 (d, C-T), 
128,6 (2 X d, C-6, C-8), 128,7 (2d, C-4", C-6''),' 
128,8 (2 X d, C-6', C-8'), 129,1 (2 x d, C-5', C-91, 
129,3 (2 xd, C-5, C-9), 131,9 (d, C-5"), 133,7 (s,C-
2"), 136,6 (s, C-4'), 136,7 (s, C-4), 167,1 (s, C-l"), 
170,3 (s, C-1'), 170,7 (s)/20,8 (q) (1 -OAc). 

/y-Silostcrol-3-0-/^-D-glucopyranosid (4): Bpt 
vo djnh hinh mau tr5ng. R/= 0,53 (TLC, silica gel, 
CH2CI2 - MeOH 6:1, v/v), hi?n mau tim vai thuoc 
thir vanilin/lliSO, djc 1%. 'H-NMR (DMSO-dJ; J 
0,66 (311, s, 19-CHj), 0,8 (3H, t, ,/ - 6,5 Hz, 29-
CH,), 0,82 (3H, d, y = 7,0 Hz, 27-CHj), 0,83 (3H,d, 
.J = 7,0 Hz, 26-Cll,), 0,9 (3H, i, J = 6,5 Hz, 21-
CH,), 0,96(311, s, 18-CHj), 3,44 (lH,m, H-3),4,23 
(111, d,./ = 7,5 Hz, H-l'), 5,32 (IH, br s, H-6). "C-
NMR (DMSO-ds): S 11,5 (q. C-29), 11,6 (q, C-18), 
18.5 (q, C-26), 18,8 (q, C-21), 18,9 (q, C-19), 19,5 
(q, C-27), 20,5 (t, C-l 1), 22,5 (t, C-28), 23,7 (t, C-
15), 27,6 (t, C-23), 28,7 (d, C-25), 29,2 (t, C-2, C-
16), 31,2 (t, C-7), 31,3 (d, C-8), 33,3 (t, C-22), 35,3 
(d, C-20), 36,1 (t, C-10), 36,7 (t, C-1), 38,2 (t, C-12), 
41,7 (s, C-4), 45,1 (d, C-24), 49,5 (d, C-9), 55,4(d, 
C-l7), 56,1 (d, C-l4), 61,0 (t, C-6'), 70,1 (d, C-Al 
73,4 (t, C-2'), 76,6 (t, C-3'). 76,7 (d, C-3), 76,9 (d, C-
5'), 100,7 (d, C-1'), 121,0 (d, C-6), 140,4 (s, C-5). 

Acid axctyl aleuritolic (5): Tinh the hinh kim 
mau trang, d.n.c. 273-275°C. R, = 0,49 (TLC, silici 
gel, /7-hexan-axeton 6:1, v/v), hien mau tim vol 
thu6c thu vanilin/H2S04 dac 1%>. 'H-NMR (CDCl!): 
S 0,85 (3H, s. 24-CIl,). 0.88 (3H, s, 23-CH]), 0,91 
(311, s, 30-CHj), 0,92 (311. s, 27-CH3), 0,94 (3H,s, 
29-CH3), 0,95 (3H, s. 25-CH,), 0,96 (3H, s, 26-CHj), 
2.04 (3H, s, 3-OAc), 2.28 (IH, dd, J = 14,5 Hz, 2,0 
Hz, H-18), 2,37 (1H, dd, y = 14,5 Hz, 7,5 Hz, H-12), 
4,46(IH, dd, J = 11,0 Hz, 5,0 Hz, H-3), 5,52 (IH, 
d d , y - 8,0 Hz, 3,0 Hz, H-15). "C-NMR (CDClj): J 
15.6 (q, C-25), 16,6 (q, C-24), 17,3 (t, C-l 1), 18,8(t 
C-6), 21,3 (q, 1-OAc), 22,4 (q, C-27), 23,5 (t,C-2), 
26.2 (q, C-26), 27,9 (q, C-23), 28,7 (q, C-30), 29,3 (s, 
C-20), 30,8 (t, C-22), 31,4 (t, C-16), 31,9 (q, C-29), 
33,4 (t, C-12), 33,7 (t, C-21), 35,4 (t, C-19), 37,3 (s, 
C-13), 37,4 (t, C-l), 37,7 (s, C-4), 37,9 (s, C-10), 
39,1 (s, C-8), 40,8 (t, C-7), 41,5 (d, C-18), 49,1 (d, 
C-9), 51,4 (s, C-17), 55,7 (d, C-5), 80,9 (d, C-3), 
116,8 (d, C-15), 160,6 (s, C-14), 170,9 (s, 1-OAc), 
I84,0(s,28-COOH). 

Axit stearic (6): Tinh the hinh kim mau tring, 
d.n.c. 69-7rC. R/= 0,49 (TLC, silica gel, n-hexan-
aceton 6:1, v/v). 'H-NMR (CDCI3): S 0,88 (3H,t,J 
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= 7,0 Hz, 3H-17), 1,26 (28H, s br, 2H-4- >2H-16), 
1,63 (2H, quintet, J = 7,5 Hz, 2H-3), 2,34 (2H, t, J= 
7,5 Hz, 2H-2). 

e«/-lc[-Axetoxy-7^,14a-dihy d roxy kau r-16-en-
15-on (7): Bpt vd djnh hinh mau trang. R/ = 0,66 
(TLC, silica gel, CH2Cl2-axeton 9:1, v/v), hipn mau 
nau vdi thudc thir vanilin/H2S04 dgc 1%, hipn mau 
da cam vdi thudc thu Dragendorff. ' H - N M R 
(CDCI3); <5 0,9 (3H, s, I8-CH3), 0,98 (3H, s, t9-CH3), 
1,15 (3H, s, 2O-CH3), 1,99 (3H, s, 1-OAc), 4,38 (IH, 
dd,y = 12,5 Hz, 4,0 Hz, H-7), 4,85 (IH, s br, H-1), 
4,89 (IH, s, H-14), 5,42 (IH, s, H-17a), 6,18 (IH, s, 
H-17b). '^C-NMR (CDCI3): S 16,8 (t, C-11), 18,6 (q, 
C-20), 21,5 (q, C-19), 22,7 (t, C-2), 27,7 (t, 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-10), 45,9 (d, C-13), 46,3 (d, C-5), 
47,3 (d, C-9), 61,4 (s, C-8), 72,8 (d, C-l), 74,5 (d, C-
7), 74,9 (d, C-14), 118,2 (t, C-17), 147,4 (s, C-16), 
170,1 (t)/21,2 (q) (1 -OAc), 207,9 (s, C-15). 

Axit glucosyringic (8): Tinh the hinh kim mau 
trdng, d.n.c. 218 - 220°C. R/= 0,27 (TLC, silica get, 
EtOAc - H2O - HCOOH 10:3:2, v/v/v), hien mau 
den vdi thudc thu vanilin/HjSOa dac 1%. ' H - N M R 
(DMSO-dft): S 3,04 - 3,37 (5H, m, H-2', H-3', H-4', 
H-5', H-6'a), 3,58 (IH, d br, 7 = 11,5 Hz, H-6'b), 3,8 
(6H, s, 3-OCH3, 5-OCH3), 5,11 (IH, d, J =7,0 Hz, 
H-r), 7,22 (2H, s, H-2, H-6). ''̂ C-NMR (DMSO-de): 
S 56,3 (q, 3-OCH,, 5-OCH3), 60,8 (t, C-6'), 69,9 (d, 
C-4'), 74,1 (d, C-2'), 76,6 (d, C-3'), 77,3 (d, C-5'), 
101,9 (d, C-l'), 107,3 (d, C-2, C-6), 125,7 (s, C-l), 

Nghien cuv cdc thanh phdn hoa hgc .. 

138,1 (s,C-4), 152,2 (s, C-3, C-5), 166,8 (s, C-7). 

3. KET QUA VA T H A O LUAN 

Phan chiet metanol canh cay Khd sam Bac Bd 
dugc phan bo lan lugt giira H2O va n-hexan, CH2CI2 
va etyl axetat de cho cac phan chiet tuang ung. Tir 
cac phan chiet hiru ca cac hgp chat ^-sitosterol (1), 
eH/-7/^-hydroxy-15-oxokaur-l6-cn-18-yI axetat (2), 
aspcrglaucid (3), /?-sitosterol-3-0-y9-D-

glucopyranosid (4), axit axetyl aleuritolic (5), axit 
stearic (6) va e;i/-la-axetoxy-7^,14a-dihydroxykaur-
16-en-15-on (7) da dirge phan lap. Acid 
glucosyringic (8) da dugc phan lap tir phan chiet 
nudc. Hgp chat 1 da dugc dugc nhan dang tren co sd 
so sanh TLC va co-TLC vdi chat chuan ^-sitosterol. 
Hgp chat da 2 dugc nhan dang dya tren co sd so 
sanh TLC, co-TLC va HPLC phan tich vdi chdt 
chuan i?n/-7j5-hydroxy-15-oxokaur-16-en-18-yl 

axetat [9]. Hgp chat 3 da dugc xac dinh cau true dua 
tren cac dH kipn pho EI-MS, ' H - N M R va '^C-NMR 
trimg lap vdi phd ciia chat chuan dugc chiing tdi 
phan lap tir cay Lau (Psycholria reevesii Wall., 
Rubiaceae) [10]. Hgp chat 4 da dugc nhgn dang dya 
tren so sanh phd ' H - N M R va '""C-NMR vdi phd ciia 
chat chuan dugc chiing tdi phan lap tir cay Alpinia 
maclurei Merr. (Zingiberaccae) [11]. Cac hpp chat 5 
va 7 da dugc phan lap tir la cay Khd sam Bac bd [4, 
12]; cau triic ciia chiing da dupc khang dinh bang 
cac dd kien phd'H-NMR va '^C-NMR. 

Hgp chdt 8 dugc phan lgp dudi dang tinh thg ciia 8 cho thdy sy cd mat ciia tin hieu 2 proton (2H) 
hinh kim mau trdng, d.n.c. 218-220''C. Phd ' H - N M R d dgng singlet [Sn 7,22 (s)], mpt tin hieu cua 2 nhdm 
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metoxy (6H) d dgng singlet [^n 3,80 (s)] va cac tin 
hieu ciia mpt gdc dtrdng cd proton anomeric cgng 
hudng d 1̂-1 5,11 ( I H , d, J = 7,0 Hz). Cac dCT kipn 
phd nay cho thay 8 cd cau triic ciia mgt dan xuat 
glycosid cua acid 3,5-dimelhoxygallic. Phd C-
N M R va DEPT ciia 8 cho thay chat nay cd 15 
nguyen tir carbon bao gom 4 cacbon the sp (4s) [^c 
125,7, 138,1 va 152.2 (2xs)] vk 2 nhdm mclhin V 
(2xd) (Sc 107,3) ciia mpt vdng Iham. 2 nhdm 
metoxy (2xq) (Sc 56,3), mgt nhdm axil cacboxylic 
[Sc 166,8 (s)] va mpt nhdm glucopyranosyl [^c 101,9 
(d), 77,3 (d), 76,6 (d), 74,1 (d), 69,9 (d) va 60,8 (I)]. 
V\ tri lien ket ciia nhdm glucopyranosyl vao C-4 da 
dugc xac djnh qua tuong tac I IMBC giifa H- l ' (Sn 

5,11) va C-4 (i5c 138,1). Do dd cau triic ctia hgp chat 
8 da dugc \ a c djnh la axit glucosyringic phii hgp vdi 
cac dfr kien phd ciia chat nay dtrgc phan lgp tir 
Saxifraga montana [13). 

4, KET LUAN 

Cac hgp chat en/-7y?-hydroxy-15-oxokaur-16-cn-
18-yl acctat va en / - la -axe toxy-7^ , l4a-
dihydroxykaur-16-en-l5-on la cac thanh phan ent-
kauran chinh trong canh cay Khd sam Bac Bp. 
Aspcrglaucid va acid glucosyringic la cac hgp chat 
da dugc phat hien qua nghien cuu nay trong cay Khd 
sam Bac Bp 
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