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NGHIEN CUU HOA HOC VA HOAT TiNH SINH HOC CAY DIEP CA
SUOI GYMNOTHECA CHINENSIS DECNE (SAURURACEAE)

| - CAC HOP CHAT TRITECPEN

Dén Toa soan 4-4-2007
HA VIET SON, HOANG THANH HUONG, NGUYEN HOU KHOI

Vién Hod hoc cac Hop chdt thién phién, Vién Khoa hoc va Céng nghé Viét Nam

. SUMMARY

Phytochemical investigation on Gymnotheca chinensis Decne growing in Vietnam led 10 the
isolation of three pentacyclic tritecpenoids. On the basis of spectroscopic data, the structures of
these compounds were established as 3-hydroxy-olean-12-en ( f-amyrin, 1), 3-hydroxy-urs-12-en-

© 28-vic acid (ursolic acid, II) and 3 B-acetoxy-urs-12-en-28-oic acid, (3 f-acetoxy ursolic acid, ).

I- MG DAU

Di€p ca sudi (G. chinensis Decne, ho
Saururaceae) 12 lodi cay dac hilu cua Viét Nam,
thuding moc ¢hd 4m mat ven sudi mién nii Lang
Son va Ninh Binh [1]. Mac di duogc sit dung
nhiéu trong y hoc dan t6c dé tri cac bénh viém
nhiém, 1 loét, cam sot... song dén nay loai cay
nay chua dugc nghién ciu v& hoa hoc va hoat
tinh sinh hoc. Trong chuong trinh hop tic véi
Vién Sinh hgc vad Coéng nghé Sinh hoc Han
Quéc (KRIBB) vé sang loc sinh hoa hoc cac loai
thao dugc Viét Nam ching t61 nhédn thiy dich
chiét metanol cla cdy di€p cd sudi co tdc dung
tic ch€ manh sy hoat dong ciha y&u t& phién ma
NF-kB va c6 thanh phén chinh ia céc tritecpen
va flavonoit. Tritecpenoit ]1a 16p chdt ¢é nhiéu
hoat tinh sinh hoc 1y thi nhu chéng viém, diéu
hoa mién dich, bao vé gan, ic ché sy phat trién
cba khoi u, kim ham hoat dong cia yéu t6 phién
ma NF-xB... [2]. Mot s6 két qua nghién cin vé
thanh phin tritecpenoit ciy diép cd sudi dugc
trinh bay trong bai bdo nay.

IT - THUC NGHIEM

1. Phuong phap chung
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Diém néng chdy duoc do trén mdy
BOETIUS (bitc), dé quay cuc duge do trén mady
Polatronic D Schmidt + Haensch, phd IR dugc
ghi trén may Impact 410-Nicolet FT-IR, pho
khoi EI-MS duge ghi trén may HP 5989B, phé
khéi ESI-MS duge ghi trén may LC/MSD Trap
Agilent Series 1100, phé 1D- va 2D-NMR ghi
trén may Brucker Avance 500.

2. Nguyén licu

G. chinensis Decne (toan bo phan trén mit
d4t cha cay) dugce thu & rimg Cic Phuong (thang
1/2005). Mau tiéu ban duoc k¥ su Vil Van Cin
(tram nghién citu vuon Quéc gia Ciic Phuong)
giam dinh tén khoa hoc va lvu giir tai Vién Hoa
hoe cac Hop chat thién nhién.

3. Thir hoat tinh gay doc té bao

Tién hanh theo phuong phip cua
Likhiwitayawuid va cs (3] dang duoc ti€n hanh
tai Vién nghién ciru ung thu Quéc gia My (NCI)
trén dong 1€ bao KB.

4. Phan lap va xac dinh ciu tric cac
tritecpen

Bot nguyén liéu (2 kg) duge chiét siéu am
vOl metanol trong 12 gio. Cat loai dung mdi,



thém 100 ml nudc va chiét lai véi n-hexan, etyl
axetat va n-butanol. Lac phin can chiét etyl
axetat v6i hén hop clorofoc-nuée (1:1). Sac ky
phan can chiét clorofoc trén cot silicagel véi he
dung mor n-hexan-clorofoc-axeton (35:40:40)
cho bdn nhém phan doan. Tién hanh sic ky
nhic lai véi nhém phan doan 2 va tinh ché tiép
tréen ban mong diéu ché v6i hé dung moi n-
hexan-axeton 5:1 nhin duge chit I (11,2 mg).
. Béang sic ky cot trén pha ddo RP-18 vdi cdc hé
dung moéi metancl-nude (9:1) va axeton tif nhom
phan doan 3 nhéan dugc cac chat II (16,3 mg) va
111 (7,5 mg).

*Chat I:

Tinh thé hinh kim mau tring, dnc 197 -
198°C, [a]y, +91 (¢ 0.5, CHCl,).”

- EI-MS: my/z 426 [M]", 408 [M-H,0]".

'H-NMR (CDCl,): &, ppm 0,84 (3H, s, CH.),
0,88 (12H, s, 4CH,), 0.98 (6H, s, 2CH,). 1,14
(3H, s, CH,), 3.2 (1H, dd, J = 10,8 Hz, 4.2 Hz,
H-3), 5,25 (1H, t, I = 3,5 Hz, H-12).

“C-NMR (CDCl,): & ppm 38,8 (C-1), 27,8
(C-2), 789 (C-3), 39,1 (C-4), 55,4 (C-5), 18,6
(C-6), 33,0 (C-7), 40,0 (C-8), 48,0 (C-9), 369
(C-10), 23,8 (C-11), 1222 (C-12), 145,0 (C-13),
42,1 (C-14), 27,5 (C-15), 26,0 (C-16), 32,8 (C-
17), 48,2 (C-18), 46,7 (C-19), 31,2 (C-20), 34,2
(C-21), 37,0 (C-22), 28,1 (C-23), 15,7 (C-24),
17,3 (C-25), 17,3 (C-26), 26.2 (C-27), 27,5 (C-
28), 33,4 ((C-29), 23,5 (C-30).

*Chat 11

Tinh thé mau trang, d.n.c 285 - 287°C, [a],
+67,8 (¢ 0,5, CHCl,).

EI-MS: m/z 456 [M]".

ESI-MS: mfz 457,3 [M+1]", 439.3 [M+1-
H,07".

IR(KBr): v, (cm?) 3456 (OH), 1693
(C=0), 1640 (C=C).

'H-NMR (CDCL): 8, ppm 0,78 (3H, s, H;-
25), 0,83 (3H, s, H,-24), 0,86 (3H, d, J = 6,2 Hz,
H:-29), 0,92 (3H, s, Hy-26), 0,95 (3H, d, J = 5.9
Hz, H,-30), 0,98 (3H, s, H,-23), 1,09 (3H, s, H;-
27), 3,20 (1H, dd, J = 10,8 Hz, 4,1 Hz, H-3),
525 (1H, 1, J = 3,5 Hz, H-12).

"C-NMR (CDCl,): 8. ppm 38,8 (C-1), 27,0
(C-2), 79,0 (C-3), 39,0 (C-4), 53,3 (C-3), 18,6
(C-6), 33,1 (C-7), 37,2 (C-8), 48,0 (C-9), 39,5
(C-10), 23,3 (C-i1}, 125,0 (C-12), 138,0 (C-13),
42,2 (C-14), 31,0 (C-15), 24,5 (C-16), 48,3 (C-
17), 53,5 (C-18), 39.2 (C-19), 39,0 (C-20), 30,8
(C-21), 36,8 (C-22), 28,0 (C-23), 16,0 (C-24),
15,5 (C-25), 15,7 (C-26), 23,6 (C-27), 181,0 (C-
28), 17.1 (C-29), 21,2 (C-30).

*Chat III:

Tinh thé hinh kim mau trdng, d.n.c 286 -
287°C, [at], + 61,8 (¢ 0,5, CHCL,).

EI-MS: m/z 498 [M]", 454 [M-1-CH,COJ".

'H-NMR (CDCl,): 8,,ppm 0,76 (3H, s, CH,),
0,78 (3H, s, CH,), 0,87 (3H, d, J = 6,2 Hz, CH,),
0,94 (3H, s, CH,), 0,96 (3H, d, J = 5,9 Hz, CH,),
0,98 (3H, s, CH-), 1,17 (3H, s, CH.), 2,04 (3H,
s, CH,), 4,49 (IH, dd, J = 10,63 Hz, 4,1 Hz, H-
3),5,25 (IH, t, ] = 3 Hz, H-12).

BC-NMR (CDCL,): 8 ppm 38,8 (C-1), 24,0
(C-2), 81,0 (C-3), 37,7 (C-4), 53,5 (C-5), 18,4
(C-6), 32,9 (C-7), 38,6 (C-8), 47.5 (C-9), 37,0
(C-10), 32,2 (C-11), 125.7 (C-12), 137.9 (C-13),
41,9 (C-14), 28,3 (C-15), 24,0 (C-16), 47,9 (C-
17), 53,5 (C-18), 39.6 (C-19), 38.8 (C-20), 30,6
(C-21), 36,9 (C-22), 27.9 (C-23), 17.1 (C-24),
15,5 (C-25), 16,7 (C-26), 23,58 (C-27). 180.7
(C-28), 17,0 (C-29), 21,1 (C-30), 171,0 (C-31),
21,3 (C-32).

Il - KET QUA VA THAO LUAN

Hop chélt I c6 dang tinh thé hinh kim mau
trang, d.nc. 197 - 198°C, [a], +91 (¢ 0.5,
CHCl,). Phdé 'H-NMR, "C-NMR va DEPT cho
bi€t phan tr bao gém 30 nguyén tir C v4i 8
nhém metyl bac 3 tng vdi cdc singlet & &y
{(ppm) 0,84 (3H, s, CH,), 0,88 (12H, s, 4CH,),
0,98 (6H, s, 2CH,), 1,14 (3H, s, CH,), 10 nhém
metylen, 5 nhém metin trong dé ¢é mot nhém
metin cacbinol & 8. (ppm) 78,9/8, 3,2 va 7
cacbon bac bon. Cic tin hiéu cong hudng ¢ &;
145,0/6 122,5 va 8y 5,21 ching to ¢6 mat mot
lién keét doi dang > C = CH. Két hgp véi pic 1on
phan tir trén phé EI-MS & m/z 426 cé thé suy ra
I ¢c6 cong tic C, H O va cdu tric hydroxy
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olean-12-en [4]. So sdnh véi tr liéu ph6 clla cac
amyrin [5, 6] da xdc dinh duge hop chit phan

Hop chdt 11 két tinh dang s¢i méanh trong cén
tuyét déi ¢é d.n.c 285 — 287°C. Phé IR cho céc
van dac trung cho nhém hydroxy (3640 c¢cm™),
nhém cacboxyl (1690 cm') vd néi doi (1640
cm). Cic phé '"H-NMR, "C-NMR va DEPT cho
thay II ciing la mét tritecpen 5 vong c6 30
nguyén o C vd mdt nhém metin cacbinol & 8¢
(ppm) 79.0/8, (ppm) 3,2 (dd, J = 10,8 Hz, 4,1
Hz). Sy ¢é mat chi ¢ 7 nhém metyl gém 5 nhém
metyl bdc ba vd 2 nhém metyl bac hai cliing véi
do chuyén dich hod hoc clia cic cacbon olephin
dang >C=CH & 8. 138,0/5. 125,0 va 5, 5,25
chitng t0 II ¢6 cdu tric urs-12-en [6]. Ngoai ra so
vai chét I, ¢ truong hop II ciung véi su thi€u mot
nhém metyl bac ba 14 sy xuat hién thém mot
nhém cacboxyl (van hép thy & 3460 cm” irén phé
IR va tin hiéu cong huong & 8. 181) va sy hién
dién cta pic ion phan tif véi m/z 456 trén phé EI-
MS. Tir d6 ¢6 thé suy ra nhém cacboxyl da thé
ché cho nhém metyl gin két & vi tri C-17. Gia
thiét nay hoan toan dugc khang dinh bdi trong
tdc gilta cdc tin hiéu cong hudng ciia cacbon
cacboxyl vdi ciac proton H-18 va H-16 rén phd
HMBC. Vi trf gan két ciia nhém hydroxy vao C-3
ciing dugc xdc dinh bdi wong tic HMBC gitia
cic tin hiéu cong hudng cla cacbon metin
cacbinol 8. 79,0 véi H-2 cling nhu véi H;-23 va
H;-24 & mach gem-dimetyl. Ciu hinh 3p-
hydroxy dugc khang dinh bdi hing s6 tuong tic
16n cna doublet tng vdi H-3 ¢ &, 3,2 (J = 10,8
Hz, 4,1 Hz).

Cac héng s6 vat |y va dit kién phd cha II
hoan toan tring khép v6i axit 3B-hydroxy-urs-
12-en-28-oic (axit ursolic) [7].
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1ap dugc 1a 3B-hydroxy-olean-12-en (B-amyrin,
I).

COOH

I

Hop chét II c6 dang tinh thé hinh kim, mau
tring, d.n.c. 286 - 287°C, [aj, +61.8 (c 0,5,
CHCL,). Cic ph6é 'H-NMR, "“"C-NMR, DEPT
cho thidy chat phan lap duge cling 14 mot
tritecpen c6 ciu tric khung urs-12-en-28-oic. Su
c¢6 mat cac tin hiéu cong hudng & S.(ppm)
171,0, 21,3, 81,0 va &, (ppm) 2,04, 4,49 (dd, J =
10,63 Hz, 4,1 Hz) chitng 6 1] chinh 13 dan xuat
3p-axetoxy cua II. Do gén két v6i nhém f3-
axetoxy tin hiéu cong hudng cia C-3 trong
trudng hop chat III da chuyén dich vé phia
truong thap hon so v6i chat 11 khoang 2 ppm. Su
c¢6 mit nhém axetoxy ciing dugc chimng minh
qua su phan manh cla phé EI-MS & m/z 498
(pic ion phan 1) va 454 (Umg v&i su mat nhém
axetoxy).

Tir cdc hang s6 vat 1y va dir kién phé da xdc
dinh dugc chat III 12 axit 3B-axetoxy-urs-12-en-
28-oic (axit B-axetoxy-ursolic) [5, 6].

Két qua thir hoat tinh gay doc t€ bao trén
dong 1€ bao ung thu biéu mod ngudi KB cho thay
cdc chét II va IIT cé hoat tinh kha t6t v6i cic gia
tri IC,, 12 6,0 va 3,5 pg/ml trong khi chat I (B-
amyrin} khdng ¢ hoat tinh.

Hoat tinh chéng viém, gay doc trén mot sd
dong t€ bao ung thu khic ciing nhu hoat tinh
khang NF-xB cla axit ursolic vd modt s6 dan
xudt ciia né gin day da duge thong bdo [8, 9).
Di€u nay hoan toan phd hgp vdi két qua sang
loc hoat tinh khiang NF-xB cha dich chiét
metanol va gép phén 1y giai tdc dung chita bénh
trong dan gian cla Gymnotheca chinensis
Decne.



IV - KET LUAN

Béng cdc phuong phap sac ky va cdc phuong
phdp phd da phan lap va nhan dang duoc ba
tritecpen tir phan chiét etyl axetat cia cay diép
cd subi G. chinensis Decne la B-amyrin (I), axit
ursolic (IT) va axit 3B-axetoxy ursolic (IIT). Cic
hop chat II va III ¢6 hoat tinh khéng dong (€ bao

KB véi céac gia tri 1C,, 1a 6,0 va 3,5 pg/ml.
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