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Abstract

B-Sitosterol, enr-7f-hydroxy- 1 5-oxokaur-16-en- 18-yl acetate, asperglaucide, f-sitosterol-3-0-4-D-glucopyranoside,
gcelyl aleuritolic acid, stearic acid, ent-la-acetoxy-7f,14a-dihydroxykaur-16-en-15-one, and glucosyningic acid were
isolated from the twigs of Croton tonkinensis Gagnep. (Euphorbiaccac) Their structures were determined by using MS,

1D and 2D NMR techniques.
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1. MG PAU

Cay Khé sam Bic B¢ (Croton tonkinensis
Gagnep., Euphorbiaceae) 12 mél ciy thude moc
hoang & nhidu noi trén mién Bic Viét Nam hodc
duoc trdng dé dung trong mdt don thude chita bénh
dau da day [1, 2]. Tir 1a cdy Khé sim Bic By nhém
cac hop chét diterpenoid diy enr-kauran c6 hoat tinh
khang ky sinh triing sét rét, khang vi sinh vit, khang
viém vi chéng ung thu da dugc phét hign [3-8). Tiép
tuc nghién clru cac thanh phdn héa hoc tir cic b
phin khic cua ciy Kho sim Bic Bo bai bao nay
théng bao vé viée phan 13p va xac dinh dugc ciu
tric 8 hop chét 1-8 tir canh cia cay thude nay.

2. THUC NGHIEM
2.1. Pharong phap va Thiét bj

Phé ESI-MS dugc do trén thiét bj Agilent 6310
Ton Trap. Phd cong hudng tir hat nhan proton ('H-
NMR, 500 MHz) va cacbon 13 ('*C-NMR, 125
MHz) dugc ghi trén thiét bj Bruker Avance 500 véi
tetramethylsilan (TMS) la chit chuédn néi zero (8 =
0). Tinh bi cua cac tin hiéu carbon 13 dugc xac
dinh bing cac ky thugt phé DEPT. Sic ky 16p méng
duoe thye hién trén ban mong trang san DC-
Alufolien 60 Fysq (Merck, Darmstadt, CHLB Dirc)
v6i 16p silica gel day 0,2 mm trén nén nhom. Phat
hién vét chét bang cac thudc thir vanilin/H,SO, dic

1%, FeCly 5% va dén tir ngoai & bwdc song A 254 nm.

Slévc ky cét thumg (CC), séc ky cot nhanh (FC) va
sic ky cft tinh ché (Mini-C) dugc thyc hién trén

chat hdp phy silica gel (Merck, Darmstadt, CHLB
Duc) vai cac ¢ hat 63-200, 63-100 va 40-63 pm.
Nhya polyme Dianion HP-20 dugc sir dung dé phan
tach phin chiét nuée.

2.2, Nguyén li¢u thye vat

Nguyén liéu thye vat la canh ciy Khé sim Bic
B$ (Croton tonkinensis Gagnep., Euphorbiaceae)
dugc thu thap tai huyén My Dic (Ha Nbi) vao thing
9 nam 2010. Miu thyc vit duge luu tiéu ban tai
Phong thi nghiém Hoéa hoc cac Hop chit thién nhién,
Khoa Héa hoc, Truong Dai hoe Khoa hoc Tu nhién,
Dai hoc Qubc gia Ha Noi.

2.3. Chiét va phin l3p cic hgp chit 1-8

Canh kh cay Khé sim Bic Bé (2 kg) duge cht
thanh cac doan nhé S cm (dudmg kinh § min) va sdy
& nhigt d§ 50°C. Canh dugc ngam chiét véi metanol
& nhiét do phong 3 1an. Sau khi loc tich nguyén liéu
rin cic dich loc MeOH duge gop lai va cit loai
MeOH dudi ap sudt giam cho mét phan chiét MeOH.
Phan chiét MeOH dugc hoa bing nudc cit sau do
duge chiét 1an lugt voi cae dung méi ¢6 dé phin cuc
tang dén, n-hexan, CH,Cl va EIOA; cho cac dic}|
chiét hiru co twong img. Céc dich chiét nay duge cét
loai ki¢t dung méi dudi ap suat giam thu duge cic
phz’m chiét tuong tmg n-hexan (25 g), CH,Cl, (9,3 2)
va EtOAc (I g). CAt kiét dich nuéc con lai dusi ap
sudt giam cho phan chiét nudc (12,6 g). 15 g phan
chiét n-hexan dugc phén tich bing CC trén silica gel
v&i n-hexan va n-hexan-aceton 49:1, 29:1, 19:1, 12:1,
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9:1, 3:1 va 2:1 (v/v) cho 9 nhom phan doan. Nhém
phan doan 3 (2,6 g) dugc rua bang n-hexan cho chét

(0,41 g). Nhém phan doan $ (5,06 g) dwge rira
b{mg n-hexan sau dé n-hexan-axcton $:1 cho chit 2
(27 mg). Nhdm phan dogn 6 (2,02 g) duge tinh ché
b:mg CC trén silica gel vdi n-hexan-axcton 4:1, 3:1
va 11} cho chit 3 (s n\g) Nhom phan doan 9 dUUL
ria bang MeOH cho chit 4 (73,4 mg). Phan chiét
CH,Cl, (9 g) duge phin tich bing CC trén silica gel
v&i n-hexan va n-hexan-axcton 27:1, 19:1, 12:1,9:1,
6:1 va 3:1 (v/v) cho 6 nhom plnn dum\ Nhom phin
doan | (0,9 g) chrge tinh ché nhia lan lmng CC va
Mini-C trén silica gel van n-hexan-axcton 49:1, 19:1,
9:1,6:1 va 3:1 cho chit § (7.5 mg) vi chAt6 (5 mg).
Nhom phﬁn dogn 2 (0.86 g) dugce ria bf\nb n-hexan
cho chat 1. Nhom phan dogn 4 (0,65 g) duyc rira
buna n-hexan va n-hexan axclon sau do drge két
tinh lat trong axcton cho ¢ 320,21 p). Nhom phan
doan 5 (1,5 g) duge phan tach b(':mg CC rén silica
gel vai n-hexan-axcton va tinh ché tiép bing Mim-C
trén silica gel voi CHyCly-aneton 19:1,12:1, 9:1, 6:1
va i1 cho chdt 3 (5 mg) va chit 7 (2.8 mp). Nhém
phin doan 6 (4,06 g) dugc tinh ché bang CC trén
silica gel vai n-hexan-axcton 3:1, 2:1 va 1:1 cho chit
4 (54 mg). Phan chiét EIOAc (1 g) duge phan tach
bing CC trén silica gel véi CH,Cly va CILCl, -
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) duge rua
bing MeOH cho chat 4. Phan chiét nudce (12,6 2)
dugc phin tach bing CC wén Dianion HP-20 vai
H,0, 20%, 40%. 60% McOH-H,0 va McOH cho
céc phan doan tuong tmg. Phan doan 20% McOH -
H,0 (2.5 g) duge phan tach b;:mg CC védi CH)Clyva
CH,Cly - MeOH 19:1, 12:1, 9:1, 6:1 va 4:1 cho 6
nhom phan doan. Nhom phin dopn 4 duge ria vai
MeOH cho chat 8 (18 mg).

f-Sitosterol (1): Tinh thé hinh kim mau iring,
dnc. 135-136°C. R, = 0,44 (TLC, silica gel,
n-hexan-EtOAc 4:1, vivy, hién mau tim vai thude
thu vanillin/H,SO, déc 1%.

ent-1f1-Hydroxy-15-oxokaur-16-cn-18-yt
axelat (2)° Bl vo dinh hinh mau tring. R, = 0,5
(TLC, silica gel. n-hexan-axcton 3 1, vAv), hién
mau tim véi thude th vanilin/H,SO, dac 1%, hi¢gn
mau da cam véi thude thir Dragendorf¥.

Asperglaucid (3): Tinh the hinh kim mau lrfmg‘
d.nc. 185-187°C. R, = 0,79 (TLC, silica gel,
Clﬁzclz-axeloln 9:1, v/v), hién mau xanh den véi
thude thir Dragendorff. "H-NMR (CDChL): 8 2,02
(3H. 5, 1-0Ac), 2,75 (2H, m, 2H-3), 3.06 (1H, dd, J

=13,5 Hz, 8,5 Hz, H-3'a), 3,21 (1H, dd. J =
6,0 Hz, H-3'D), 3,81 (1H, dd, J = 10,0 Hz, 5,0 Hz,
H-1a), 3,92 (1H, dd, J = 10,0 Hz, 5,0 Hz, H- 1b),
4,35 (1H, m, H-2), 4,76 (1H, m, H-2'),594 (1H, d, J
= 8,5 Hz, NH-1"3), 6,72 (1H, d, J = 7,5 Hz, NH- 1'a),

13,5 Hz,

Phan Minh Giang va cgng sy

7,07 (2H, d, J = 8,3 Hz, H-5, H-9), 7,15 (3H, m, H4,
H-7, H-8), 7,26 (SH, m, H-5', H-6', H-T', H-8, H-9),
743 (2H, 1, J = 8,5 Hz, H-4", H-6"), 7,52 (1H, t,J =
8.5 Hz, H-5"), 7,7 (2H, 4, J = 8,5 Hz, H-3", H-7"),
"C-NMR (CDClLy): & 37,5 (1. C-3), 384 (1, C-3),
49,5 (d, C-2), 55,0 (d, C-2"), 64,6 (1, C-1), 126,8 (d,
C-7). 127,1 (2 x d, C-3", C-7"), 127,2 (d, C-7),
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-9),
129.3 2 x d, C-5, C-9), 131,9 (d, C-5"), 133,7(s5,C-
2"). 136,6 (s, C-4"), 136,7 (s, C-4), 167, (s, C-17),
1703 (s, C-1'), 170,7 (s)/20,8 (q) (1-OAc).

f1-Sitosterol-3-0-f1-D-glucopyranosid (4): By
vo dinh hinh mau (rﬁng. R, = 0,53 (TLC, silica gel,
CIH,Cly - McOH 6:1, v/v), hién mau tim vai thube
it vanilin/l1, SO, dic 1%. 'H-NMR (DMSO-dg): §
0.66 (3H, s, 19-CHy), 0,8 3H, 1, J = 6,5 Hz, 29-
Cliy), 0,82 (3H, d. J = 7.0 Hz, 27-CHy), 0,83 (3H, 4,
J =170 Hz 26-Cliy), 09 (3H, d, J = 6,5 Hz, 2I.
CI1y), 0.96 (311, s, 18-CH,), 3.44 (1H, m, H-3),43
(1.d, J = 7.5 Hz, H-1'}, 5,32 (IH, br s, H-6). °C.
NMR (DMSO-de): 8 11,5 (g, C-29). 11,6 (g, C-18),
18,5 (q, C-26). 8.8 (q. C-21), 18,9 (g, C-19), 195
(q. C-27), 20,5 (1, C-11), 22.5 (1, C-28), 23,7 (1, C-
15), 27,6 (1, C-23), 28,7 (d. C-25), 29,2 (1, C-2,C-
16), 31,2 (t, C-7), 31,3 (d. C-8), 33,3 (1, C-22), 353
(d, C-20), 36,1 (1, C-10), 36,7 (1. C-1), 38,2 (1, C-12),
41,7 (s, C-4), 45,1 (d, C-24). 49,5 (d, C-9), 554 (d,
C-17), 56,1 (d, C-14), 61,0 (1, C-6"), 70,1 (d, C4)
73,4 (1, C-2", 76,6 (1. C-3"). 76,7 (d. C-3), 76,9 (d,C-
5, 100.7 (d, C-1%), 1210 (d. C-6), 140,4 (s, C-5).

Acid axetyl aleuritolic (5): Tinh thé hinh kim
mau trang, d.n.c. 273-275°C. R, = 0,49 (TLC, silica
gel, n-hexan-axcton 6:1. v/v), hién mao tim véi
thude thir vanilin/H,SO, diic 1%. "H-NMR (CDCh)
5 0.85 (3H. s. 24-C11.). 0.88 (3H, s. 23-CHy), 09!
(3H. 5. 30-C11y), 0,92 (311, s. 27-CH,), 0,94 3H, s,
29-CH,). 0.95 (3H. 5. 25-CH,). 0.96 (3H, s, 26-CHy),
2.04 (3H. 5, 3-OAc), 2.28 (1H, dd, J = 14,5 Hz, 20
Hz, H-18). 2,37 (I1H, dd. J = 14,5 Hz, 7.5 Hz, H-12)
446 (1H, dd, J = 11,0 Hz, 5,0 Hz, H-3), 5,52 (IR,
dd. J = 8.0 Hz 3,0 tlz, H-15). "*C-NMR (CDCl):d
15.6 (q, C-25), 16,6 (q, C-24), 17,3 (1, C-11), 188(
C-6), 213 (q. 1-OAc), 22,4 (g, C-27), 23,5 (t, C-D)
26.2 (q, C-26), 27,9 (q, C-23), 28,7 (q, C-30), 293
€-20), 30,8 (1, C-22), 31,4 (1, C-16), 31,9 (g, C)
33,4 (1, C-12), 33,7 (1, C-21), 35,4 (1, C-19), 373 (5
C-13), 37,4 (t, C-1), 37,7 (s, C-4), 37,9 (s, C-10}
39,1 (s, C-8), 40,8 (1, C-7), 41,5 (d, C-18), 49,1 (.
C-9), 51,4 (s, C-17), 55,7 (d, C-5), 80,9 (d, C3)
116,8 (d, C-15), 160,6 (s, C-14), 170,9 (s, 1-OAch
184,0 (s, 28-COOH).

Axit stearic (6): Tinh thé hinh kim mau tring,
d.n.c. 69-71°C. R/ 0,49 (TLC, silica gel, n-hexan-
aceton 6:1, v/v). 'H-NMR (CDCly): & 0,88 (3H, t/
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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).
ent-la-Axetoxy-7p,14a-dihydroxykaur-16-en-
15-on (7): Bt vo dinh hinh mau (réng. R, = 0,66
(TLC, silica gel, CH,Cly-axeton 9:1, v/v), hién mau
nau vai thude thir vanilin/H,SO; dic 1%, hién mau
da cam véi thubc thir Dragendorff. "H-NMR

(CDCh): 60,9 (3H, 5, 18-CHy), 0,98 (3H, s, 19-CHy),

1,15 (3H, 5, 20-CHy), 1,99 (3H, s, 1-0OAc), 4,38 (114,
dd, J = 12,5 Hz, 4,0 Hz, H-7), 4,85 (1H, s br, H-1),
4,89 (1H, s, H-14), 5,42 (1H, s, H-17a), 6,18 (1H, s,
H-17b). "C-NMR (CDCl,): 5 16,8 (1, C-11), 18,6 (q,
C-20), 21,5 (q, C-19), 22,7 (1, C-2), 27,7 (1, C-6),
30,9 (1, C-12), 32,9 (s, C-4), 33,3 (q, C-18), 34,9 (1,
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-1), 74,5 (d, C-
7), 74,9 (d, C-14), 118.2 (t, C-17), 147,4 (s, C-16),
170,1 (1)/21,2 (q) (1-OAc), 207,9 (s, C-15).

Axit glucosyringic (8): Tinh thé hinh kim mau
teing, dn.c. 218 - 220°C. R, = 0,27 (TLC, silica gel,
EtOAc - H;O - HCOOH 10:3:2, viviv), hlén mau
den véi thude the vaniliH,SOy diic 1%. 'H-NMR
(DMSO-dy): 6 3,04 - 3,37 (SH, m. H-2', H-3', H-4",
H-5', H-6'a), 3,58 (1H, d br, J = 11,5 Hz, H-6'b), 3.8
(6H, s, 3-OCH,, 5-OCHy), 5,11 (1H, d, J =7,0 Hz,
H-1'), 7,22 (2H, s, H-2, H-6). *C-NMR (DMSO-dg):
4 56,3 (g, 3-OCH, 5-OCHy), 60,8 (1, 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-1"), 107,3 (d, C-2, C-6), 125,7 (s, C-1),

Hop chit 8 duoc phan 1ap dudi dang tinh thé
hinh kim mau tréng, d.n.c. 218-220°C. Pho 'H-NMR

Nghién cti cdc thanh phan héa hoc ..
138,1 (s, C-4), 152,2 (s, C-3, C-5), 166,8 (s, C-7).

3. KET QUA VA THAO LUAN

Phin chiét metanol canh ciy Kho sam Bic Bo
dugce phan bd 1an luet gitra H)O va n-hexan, CH,Cl,
va elyl axetat dé cho cac pI\an chiét wong img. Tir
cac phnn chiét hitu co cic hop chit f-sitosterol (1),
ent-7f-hydroxy-15-oxokaur-16-cn-18-yl axelat (2),
asperglaucid 3), f-sitosterol-3-0-f-0-
glucopyranosid (4), axit axctyl aleuritolic (5), axit
stearic (6) va ent-1a-axctoxy-7f,14a-dihydroxykaur-
16-cn-15-on  (7) da duge phan lap. Acid
glucosyringic (8) da dugc phan lap tr phan chiét
nuéce. Hop chat 1 da duge duge nhan dang trén co sd
so sanh TLC va co-TLC vai chdt chuan g-sitosterol.
Hop chiit da 2 dugc nhan dang dva trén co so so
sanh TLC, co-TLC va HPLC phan tich véi chét
chudn ent- 7/1 hydroxy-15-oxokaur-16-en-18-yl
axetat [9]. Hop chét 3 da du(yc xic dinh cau tric dua
trén cac di ki¢n pho El- MS 'H-NMR va “C-NMR
tring lap véi pho cia chat chuan duoc ching (5i
phan lap tir cdy LAu (Psyclmlrra reevesti Wall.,
Rubiaceac) [10]. H(rp chat 4 da dugc nhin dang dua
irén so sanh phd "H-NMR va "C-NMR véi phé cia

chét chuan duge chiing 16i phan Idp (ir ciy Alpima
maclurei Merr. (Zingiberaceac) [11]. Cac hop chit §
va 7 da duge phan 1ap tir t cay Kho sim Bic b [4,
12]: cdu tric cha chiing di dugc khing dinh bing
cac dir kién phd '"H-NMR va *C-NMR.

cua 8 cho thdy sy cé mit cia tin higu 2 proton (2H)
& dang singlet [8y 7,22 (s)], mét tin hiéu cia 2 nhom
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metoxy (6H) & dang singlet (9 3,80 (s)] va cac tin
higu coa mdt goc dudng co proton anomeric cong
huorngaé“ S, (1H, d, J = 7.0 Hz). Cac div klcn
pho nay cho (hiy 8 co i tric cia mot dan xudl
glycosid cha acid 3,5- d:mc(ho‘(ybalhc Pho 'C-
NMR via DEPT cia 8 cho llny chit nay co 15
nguyén tir carbon bao gdm 4 cacbon thé sp (4s) [d¢
125,7, 1381 va 152.2 (2xs)] v4 2 nhém methin .\'/)2
(2xd) (d¢ 107.3) cua mft vong thum. 2 nhom
metoxy (2xq) (d¢ 56,3), mot nhom axit cacboxylic
[3¢ 166.8 (5)] va mdt nhom glucopyranosyl [d¢ 101.9
(d). 77.3 (d), 76,6 (d). 74.1 (d). 69.9 (d) va 60.8 (1)].
Vi tri lién Két ciia nhom glucopyranosyl vao C-4 di
duge xac dinh qua trong tic IIMU(. giga I-1° (1)”
5.11) va C-4 (J¢ 138.1). Do do ciu tric cia hop chat
8 da dugc vac dinh la axit Elncosyrmbw phi hop vai
cic dir kign phd cha chat nay dwge phan lp tir
Saxifraga monrana (13].

4. KET LUAN

Cac hop chat enr-7f-hydroxy-15-oxokaur- 1 6-cn-
18-y1 acetat va em-1a-axctoxy-7f1, 1 4a-
dihydroxykaur-16-en-15-on la cic thanh phan emr-
kauran chinh trong canh cay Khé sam Bic Bo.
Asperglaucid va acid glucosyringic 1a cic hop chat
d1 duge phat hién qua nghién clru nay trong cay Khé
sam Bic Bo

Loi cam on. Céng trinh nghién ciru niy doc hoan
thanh vai sic tai trg cia Qup phdt trién Khoa hpc va
Cong nghé Quéc gia (NAFOSTED), Ha Ngi. Viér
Nam.
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