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PHAN LAP VA XAC DINH CAU TRUC CAC HOP CHAT TRITECPEN
TU CAY XA DEN
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SUMMARY

Chemical investigation of Celastrus hindsii Benth. growing in Quang Binh province, Vietnam
led 1o the isolation and structural elucidation of clionasterol D:A-friedo-oleanane-3.21-dione,
lup-20(29)-ene-3 -0l and lup-12-ene-3f-ol. Their structures were determined on the buasis of MS,

NMR spectra and comparison with reported data.
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I- MG DAU

Ciy Xa den (Celastrus hindsii Benth.) 1a
loai ¢y nho, moc hoang hoidc duge tréng phd
bién & céc tinh nhu Son La, Hoa Binh, Nam Ha,
Quang Binh. Xa den dugc ding trong y hoc ¢é
truyen Viét Nam dé chita cdc benh nhu viem da
day, ung nhot, trj khéi u, chdng oxi hod [1, 2].
Két qua thir hoat tinh in vitre cho thiy dich chiét
con cla vo Xa den c6 hoat tinh khing t€ bao
ung thu gan (Hepatocellular carcinoma, Hep-
G2), ung thu mii (Nasopharynx carcinoma),
ung thu rudt két (Colon carcinoma, COLO-
205), khdng virus HIV H-9 [2]. Trong bai bdo
trude, ching t6i da thong bdo viéc phan lap va
xdc dinh cau tric hod hoc cla 3 a-friedelanol, 3-
friedelanon, canophyllol, lup-20(29)-en-34,114-
diol va axit glucosyringic [3]. Bai niy sé thong
bdo két qua vé phan lap va xdc dinh céu tric hoi
hoc cua clionasterol (1) va ba triterpen 1 | D:A-
friedo-oleanan-3,21-dion (2), lup-20(29)-en-3 -
ol (3), lup-12-en-35-0l (4) tr cay Xa den. Ciu
triic hod hoc cha cdc chdt duge xde dinh bing
phuong phép phé khéi (EI-, ESI-MS), phé cong
hudng tir hat nhan proton, cdc bon 13 ('H-, "*C-
NMR) va so sdnh véi cdc tai liéu di cong bs.
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II - THYC NGHIEM

1. Thiét bi, may mac

Diém chay duoc do bing may BUCHI
Melting Point B545-Thuy Si. Phd héng ngoai
FT-IR dugc do dudi dang vién nén KBr bing
may IMPACT-410, Nicolet-Carl Zeiss Jena,
CHLB Dbac. Phé khéi EI-MS: Mass
spectrometer 5989B (Hewlett Packard, USA).
ESI-MS:  LC-MSD-Trap-SL  Agilen. NMR:
BRUKER Avance 500 spectrometer [499,8
MHz ('H) val25 MHz (°C, DEPT)]. Chit noi
chuin TMS (5=0 cho 'H) va tin hiéu dung moét
CDCl; (8= 77.0 cho "C). Tit ca cic loai pho
duge do tai Vién Hod hoc, Vién Khoa hoc va
Céng nghé Viét Nam. CC: Silica gel 60, 0.06-
0,2 mm (Merck) cho cot ddu, silicagel 60, 40-63
um (Merck) cho cic cot tiép theo. Silicagel 60
F-254 (Merck) dugc diing cho sic ky 16p mong.
2. Mau thue vat

Miu Xa den (C. hindsii Benth.j duoc thu hdi
tai Quing Binh vao thing 10/2005. Tiéu ban sé:

VN 1379 (14/9/2004) do Th. S. Nguyén Quéc
Binh xdc dinh, dugce luu gii tai Vién Sinh thdi va



Tai nguyén Sinh vat, Vién Khoa hoc va Coéng
nghé Viét Nam.

3. Chiét, tich va so liéu phd

Miu canh cay Xa den (1,7 kg) duge phoi
kho, xay nho va chiét bing EtOH (90%) & nhiét
do phong, cdt loai EtOH dudt dp suit gidm &
45°C. Dich nuéc con lai duge phén Iop bing n-
hexan, EtOAc¢ va n-BuOH. Cit loai dung maéi
thu duge 25,5; 16 va 55 g can cic dich chiét
tuong ng. Dich chiét EtOAc (16 g) duge phan
tich bing cot silicagel, dung moi CH,Cl,-
MeOH (90:10—80:20) thu duge 13 phan doun
(F-1->F-13).

«) Clionasterol (1)

Tir phin doan F-9 tiép tuc chay sic ky cot
silicagel va két tinh lai thu duoc chit 1 (40 mg,
hs. 0,0023%). Dnc. 132 - 134°C (MeOH-

EtOAc). Phé FI-IR v ﬁf:(cm-'); 3433 (OH),

2934, 2866 (CH,, CH,), 1660, 1463, 1375, 105.
Phé EI-MS (miz, %): 414 [M]* (26), 396 [M-
18]%, 329 (12), 273 [M-C H,,]*, 255 (21), 213
(31), 145 (38), 95 (54), 55 (100). Phé 'H-NMR
(500 MHz, CDCl,, 6 ppm): 0,68 (3H, s), 0,82
(3H, 4, J = 6,8Hz), 0,83 (3H, J, 6,8 Hz, H-21),
0.85 (3H, ¢, /=~ 8Hz), 093 (3H, d, J = 6,5 Hz),
1,01 (3H, ), 1,99 (2H, m1), 2,27 (2H, n1), 3,52
(1H, m, H-34), 5,35 (1H, m, H-6); “"C-NMR,
bang 1.

h) D: A-Friedv-oleanan-3,21-dion (2)

Tir phan doan F-3 tiép tuc chay sic ky cot
silicagel va két tinh lai thu duge chdt 2 (15 mg,
hl. 0,0009%), dnc. 211 - 213°C (MeOH-CHCI,).

Phé FT-IR v KB (em™): 2979, 2936, 2879 (CH,,

CH,), 1717 (C=0), 1461, 1388, 1208. Phé EI-
MS (miz, %): 440 [M]*(8), 425 [M+H-H,0]" (9),
293 (9), 232 (7), 219 (6), 203 (8), 189 (5), 121
(57), 109 (68), 69 (86), 55 (100). Phé '"H-NMR
(500 MHz, CDCI, & ppm):8 0,73 (3H, s, Me-
24), 0,88 (3H, 5, Me-27), 0,89 (311, d, J = 6.5
Hz, Me-23), 1,05 (3H, 5, Me-26), 1,08 (3H, s,
Me-30), 1,16 (6H, 5, Me-25, Me-28), 1,17 (3H,
s, Me-29), 1,32 (1H, m, H-19B); 1,48 (1H, m,
H-19A), 1,50 (1H, m, H-10), 1,61 (1H, m, H-8),

1,81 {1H, d, J = 13 Hz, H-22B), 1,82 (1H, br d,
J =4 Hz), 2.31 (I1H, dd, J = 7,5; 14 Hz, H-2B),
241 (1H. ddd, J = 5,7, 14 Hz, H-2A), 2,60 (1H,
d,J=13 Hz, H-22A). Ph6 ""C-NMR, bang 1.

<) San phdm XD-2 [Tup-20(29)-en-3 -0l (lupeol,
3) va lup-12-en-30-0f (4)]

San pham XD-2 (230 mg, 0,0135%) dugc
tich tir dich chi€t n-hexan cla 14 xa den bing
sic ky cot silicagel va sephadex LH-20. XD-2
chi cho 1 vét tron trén sic ky 16p moéng va
khong thé téch ti€p bing sdc ky cot. Thanh phan
cua XD-2 gém ba tritecpen véi ti & = 10:7:3,
trong dé hai chit chinh 14 3 (=50%) va 4

(=35%). Phé FT-IR vgf;(cm"): 3405 (OH),

2946, 2870 (CH,, CH,), 1459, 1380, 1038. Phé
EI-MS {(m/z, %): 426 [M]*(24), 411 [M-15]*(7),
409 [M-H-H,0]" (14), 218 (100), 203 (37), 189
(28), 161 (14), 135 (25), 121 (32), 95 (51), 69
(45), 55 (42).

- Lup-20(29)-en-3 -0l (lupeol, 3): '"H-NMR,
« ppm: 0,76; 0,79; 0,84; 0,87; 0,94; 0,95; 0.97:
1,00; 1,32; 1,68 (Me), 2,37 (1H, dt, J=11.1: 5.8
Hz, H-198). 3.21 (m. H-3a), 4,68 (111, d, J=2.1
Hz, H-29B), 4,56 (1H, br s, H-29A), S6 ligu phé
“C-NMR, bang 1.

- Lup-12-en-3f-0l (4): Phé 'H-NMR, d ppm:
0,76; 0,79; 0,84; 0,87; 0,94; 0,95; 0,97; 1,00;
1,32; 1,68 (Me), 5,18 (IH, 1, J=3,6 Hz, H-12).
$6 liéu pho “C-NMR, bang 1.

d) Dan xudr axetat ciia XD-2 [lup-20(29)-en-3 §-
yl axetat (3a) va lup-12-en-3 -yl acetat (4a)

Din xudt axetat clia XD-2 duge tao thinh tir
phan ting ciia XD-2 vdi anhydrid acetic/pyridin
¢ nhiét d6 phong trong 24 gid. Phé EI-MS (m/z,
%): 468 [M]* (1,8), 408 (1), 249 (4), 218 (100},
204 (22), 203 (41), 189 (44), 149 (26), 135 (30),
133 (22), 107 (43), 95 (57), 69 (74), 55 (73).

- Lup-20(29)-en-3 8-yl acetat (3a): Phé 'H-
NMR, dppm :4,68 (1H, br s, H-29A), 4,57 (1H,
br s, H-29B), 4,48 (1H, m, H-3a), 2,38 (1H, dr,
J=11,2; 5,2 Hz, H-198). S6 liéu phé “C-NMR,
bang 1.

- Lup-12-en-3 -yl acetat (4a): Pho 'H-NMR,
d ppm: 5,18 (1H, br ¢, J = 3,5 Hz, H-12), 4,48
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(1H, m, H-3). S6 lieu phé "C-NMR, béng 1.
I - KET QUA VA THAO LUAN

Dich chiét etanol ciia canh va than cay

1: Clionasterol

.

N

Xaden duge phin bé trong n-hexan, etyl axetat
vii n-butanel. Can dich chiét ethyl acetat dugc
phin tich bing sic ky cot, chit hap phu la
silicagel

thu duoc cdc chat 1 va 2.

3
2: D:A-friedo-oleanan-3.21-dion

mozed

219

Serdé 1: Su phan manh cua chit 2 trong pho khéi EI-MS

Phé FT-IR cia chit 1 cho dinh hip thu rong,
th & v¥3410 cm’, cho thiy phan tr cé nhém
hydroxy. Phé khéi EI-MS ¢6 pic ion phan tr &
m/z 414 M, két hop véi phé "C-NMR di xdc
dinh dugc cong thirc phan tu coa chat 1 1a
C,H, 0. Phé khoi EI-MS c6 pic quan trong &
miz 273 [M-C,H,,1, cho biét phan tir bi phin cit
mach nhanh. Phé '"H-NMR ¢6 sdu nhém metyl,
mét proton gin véi ndi déi (45,35, H-6) vi mot
proton methinoxi (& 3,52, H-3a). Phé PC-NMR
d4 khing dinh thém diéu niy qua cdc tin hiéu ¢
& 71,78 (C-3), 121,69 (C-6) va 140,83 (C-5).
Phé *C-NMR va DEPT cho thay phan tit ¢6 29
carbon bao gém: 6xCH;, 11xCH,, 9xCH, 3xCq.
So sanh phé *C-NMR ctia chét 1 v6i pho cua f-
sitosterol ta thay phé cta hai chit nay kha pha
hop v6i nhau nhung c6 sy thay déi ding ke & C-
24, cho thdy cdu hinh & day khic véi f-
sitosterol. Qua phan tich s& liéu pho va so sinh
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vai tai fiéu da cong bd [4], cdu hinh cua C-3
duge xic dinh 14 F-OH v cdu hinh cta C-24 1a
S. Nhu vay cfiu tric cta chat 1 di duge xdce dinh
1a clionasterol (y=sitosterol). Chat nay duge tich
ra lan dau tién tir cay Cliona celata |4].

Phé FT-IR ctia chiit 2 cho hip thu etia nhém
keton (>C=0, v¥1710 c¢m™). Phé khoi EI-MS
cho pic ion phan ta ¢ m/= 440 [M]", két hop véi
phé cong huéng tir hat nhan "C-NMR di xic
dinh duge cong thite phan to cua chat 2 1a
CiH 4504, Mot s6 pic quan trong & m/z 169, 219,
273, 355, goi ¥ cho thiy triterpen 5 vong nay c¢é
khung friedelan vi ¢é hai nhém keton ¢ vong A
vi E (So @b 1) [5]. Phd "C-NMR va DEPT cho
biét phin t ¢ 30 cacbon: 8xCH;, 10xCH.,
4xCH, 8xCq (cd 2 nhém keton & 821885 va
212,96 ppm). Phé '"H-NMR cé mot nhém metyl
gin vdi carbon bic ba (00,89, d. J = 6,5 Hz. Me-
23), bay tin hiéu don cla nhém methyl gin véi



carbon bac bon (0,73, 0.88.1,05x2, 1.08. 1,17,
1,16) va ¢6 hai nhém methylen canh nhém
keton & & 2,41 (ddd, J = 5, 7. 13 Hz, H-2A);
2.31 (dd, /= 7; 13 Hz, H-2B) v hai doublet & &
2.60 (1H. ¢, J= 13 Hz, H>-22A). 1,81 (1H, d, /=
13 Hz, H,-22B). Dé xdc dinh chinh xdc vi tri
cta hai nhém keton nay ching toi di s dung
pho hai chiéu HMBC, NOESY va 'H-'H-COSY.
Tuong tic cua C-3 (8212,96)/Me-23 (5,0.89),
H-2, 5 (2,41 2.31) va C-21 (§218.85)/Me-28
(&t.16), Me-29 (&1,17). H-18 (51,82) trong

2

3:R=H, lup-20{(29)-en-3 3ol
Ja:R=Ac, lup-20(29)-en-3 fv] acetat

San pham ky hi¢u la XD-2 chi cho 1 vét
tron trén sdc ky 1dp mong, ngay ca khi chay lap
lai 2-3 lan véi cdc hé dung moi khic nhau va
khéng thé tdch tiép bing sic ky cot. Tuy nhién,
pho 'H- va "C-NMR cho biét diy 13 hén hop
cua ba triterpen (cd ti lé khodng 10:7:3), duoc
xdc dinh qua dudng tich phan trong phé 'H-
NMR. Phé khai EI-MS chi ¢6 mdt pic ion phan
tr & m/z 426 [M]', cho biét ba chit niy c6 ciing
khai luong phan t. Mot s6 pic quan trong khéc
& miz 218, 203, 189 va 95 trong pho EI-MS goi
y cho thiy day 1a triterpen 5 vong ¢é khung
lupan v ¢é mét nhém hydroxi & vong A [3].
Nhém hydroxi & vong A duge khang dinh them
qua ecdc tin hiéu 43,21 (H-3a) va
879,01/79,03 trong phé NMR. Phé 'H- va “C-
NMR cua déng phan ¢6 ham lugng 1én hon (3,
= 50%) 6 mot nhom metylen ¢6 nédi doi (=CH,,
4.56; 4,68 va &109,33; 150,95), trong khi
chét c¢é ham luong thip hon (4, = 35%) chi ¢d
mét proton gin vdi ndi doi (&;5,18 va &121,75;

phd HMBC cho thay hai nhém keton & C-3 va
C-21. Két luan nay duge khang dinh thém qua
tuong tic cua H,-22/H-18, Me-28 trong phd
NOESY. Ph6 COSY ciing cho tuong tdc ciia H,-
22/ H-18, Me-29. Nhu vay cdu tric cha chit 2
duge xdc dinh 1a D:A-friedo-oleanan-3,21-dion
(21-oxofriedelan-3-on). Chdt nay lin ddu tién
duoe phin lap tit cay Kokoona zevianica [5] va
dugc bin téng hop tir D:A-friedo-oleanan-3-on-
21-0l va 321 a-diacetoxy-D:A-friedo-oleanan
qua phan (ng oxi hod bing CrO; [6,7].

H, lup-12-en-34-0l
¢, lup-12-en-3 -yl acetat

>

145,19) cdc tin hiéu con lai cla hai chét kha
tuong tu nhau. Tin hiéu doublet cta triplet & &
237 (de, J=11,1 vii 3.8 Hz) cho thiy cdu hinh
cua H-19 1a # (H-195). Qua phén tich phé va so
sdnh vai tar liéu, chiing t6i du dodn cau tric cia
3 1a lup-20(29)-en-3 f-ol (lupeol) [8) va cla 4 1a
lup-12-en-34-o0l [10].

Dé khing dinh thém ciu tric coa hai chét
nay ching toi di ti€n hanh acetyl hod sdn phdm
XD-2 (3+4) biing anhydrid acetic trong pyridin.
Phé khoi EI-MS va phé "C-NMR cia din xuit
acetat 3a (tin hiéu cé cudng 46 16n hon) hoin
toan phi hop véi s6 liéu phé clia lup-20(29)-en-
3/-yl axetat [8, 9]. Két hgp s6 liéu phd va so
sdnh vai tai liéu, ching t6i xdc dinh duoc cdu
tric hai chit chinh coa XD-2 1a lupeol (3) vi
lup-12-en-3f4-0l (4) [8 - 10]. Lupeol la mot
triterpen nim vong phé bién trong thién nhién,
lin dau tién duge tach ra tir cay Lupinus luteus
vao nam 1889 [11].
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Bdang I: 56 liéu pho C-NMR cia chit 1, 2, 3, 4 va 3a [125 MHz, CDC1,,8 (ppm))

C 1 2 3(8] 3 3a[9] 3a 4"

1 37,29 22,27 38,72 3887 3830 3829 38,78
2 31,69 41,20 27.43 27,54 L2360 0 2372 27,54
3 71,78 21296 79,02 79,01 80,70 : 8094 79,03
4 42,34 58,22 38,87 . 38387 37,70 ¢ 3171 38,09
5 140,83 42,74 5531 35.33 35,30 - 5541 55.21
6 121,69 41,49 1833 . 1834 [820 . 1822 18,40
7 31,94 18,27 3429 3432 3410 34,24 32,68
8 31,94 15335 40,84 40,86 40,70 40,87 40,02
9 50,18 37,01 5035 50,47 50.20 S0.37 47,66
10 36,54 59.43 37,18 3719 37.00 37172 36.97
11 21,11 35,53 2094 20,96 20,90 120,97 23,55
12 39.81 30,61 25,16 25,17 25,00 25.13 124,45
13 4235 38.18 38,07 37,90 3780 . 145,19
14 56,80 39.91 4285 o 4l 42,70 42,84 43,01
15 24,33 32,77 27,46 27.47 27,40 27.46 25,17
16 28,26 37,01 35,60 3560 35,50 35,59 35,60
17 56,10 33.22 43,01 43,01 42.90 43,00 38,78
18 19,41 41,93 48,32 48,32 48,20 48,32 55.20
19 11,88 35,08 48,00 48,00 4790 . 4758 38,09
20 36,17 42,10 130,98 150,98 150,50 150,90 39,62
21 19,06 218,85 29,86 29,86 29,80 2986 29,88
22 33,99 54,99 40,02 40,02 2990 2983 3561
23 26,15 6,83 28,00 28,00 16,50 16,49 - 2841
24 45,88 14,66 15,38 15,38 27,90 2795 16,83
25 29,21 18,47 16,13 16,12 16,10 16,81 15,63
26 19,83 21,20 15,99 16,00 1590 . 1599 . 1569
27 18,80 17,74 14,56 14,57 14,40 . 14,52 14,57
28 23,11 33,55 18,02 18,02 18,00 18,01 - 18,02
29 12,00 28,81 109,32 109,33 10936 109,36 2371
30 - 26,62 19,32 19,33 19,30 1930 19,33
Ac ) ) ) ) 170,40 170,95 )

21,00 21,28

* Tin hiéu ¢ cudng do 16n hon; ** Tin hiéu ¢6 cudng do nhod hon.
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