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SUMMARY

STUDY ON CHEMICAL CONSTITUENTS OF STIXIS LOUR (CAPPARACEAE) STEM
AND LEAVES

From stems and leaves of Stixis scandens, compounds were successfully isolated including: icariside B1
(1), bergenin (2), icariside B5 (3), benzyl alcohol f-D-glucopyranoside (4), adenosine (5), cis-syringin (6),
ginsenoside Rgl (7), lyoniresinol 3a-O-p-D-glucopyranoside (8). The identification of the chemical
structure of these compounds was established via analysis of their nuclear magnetic resonance (NMR)
spectra alongside a comparative examination of published literature regarding such spectra. These
compounds were first reported in Stixis scandes. The isolated compounds were evaluated for their
inhibitory effects on nitric oxide production in lipopolysaccharide-induced RAW264.7 cells
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1. MO PAU

Tring cude 1a mot loai thue vat ¢ tén khoa hoc 13
Stixis scandens thudc ho Man man (Capparaceae)
[1]. Trén thé gidi, chi nay hién c6 7 loai, phan b
& chau A gém An Do, Bhutan, Malysia,
Myanmar, Thai Lan, Trung Quéc [2]. O nudc ta,
cdy trimg cude phan bd chi yéu ¢ ving ddi ndi
cac tinh nhu Vinh Phuc, Phu Tho, Lang Son,
Quéng Tri. Trimg cude 13 dang cdy bui ¢6 canh
vuon dai, mau nau. La moc so le, hinh mac, tu hai
déu, 16i & mat dudi. Hoa nho mau tréng, moc
thanh chim & nach 14, nu hoa hai dau. Cay trimg
cubc ra hoa vao thang 3 dén thang 5, c6 qua
khoang thang 6 dén thang 8. Thanh phan hoa hoc
ctia loai cting chi Stixis c6 chtra cac hop chét thuge
khung phenolic va lignan [3-5]. Trong dan gian,
than va ré cay Trimg cudc duge sir dung chita dau
nhirc gan, xwong, thap khép. Ngoai ra, by phan 14
con duge dung dé chira bénh vé mit [6, 7]. Theo
céc nghién ciru da cong bo, cac hop chat tinh khiét
hay cao chiét cia loai thudc chi Stixis nay di dugc
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chimg minh ¢6 kha ning khang vi rat [8], chéng
tram cam hay chdng tiéu chay [9].

Trong khudn kh bai bao nay chiing toi trinh bay
két qua phan lap va xac dinh cau tric hoa hoc cua
8 hop chat hoa hoc tir mau than va 1a kho cia loai
Tring cude (Stixis scandens) thu hai & tinh Phu
Tho.

2. THUC NGHIEM

2.1. Thu thap miu

Mau than va 14 duogc thu hai ¢ xa Xuéan Dai, huyén
Xuan Son, tinh Phil Tho vao thang 8 nam 2020,
va dugc dinh danh béi tién si Nguyén Thi Kim
Thanh. Mau vat (HNU-024662) duoc luu tai
phong ti€u ban, trudong dai hoc Khoa hoc ty nhién,
dai hoc quéc gia Ha Noi.

2.2. Thiét bi va héa chat

Hoa chit: sir dung cic dung médi methanol, n-
hexane, ethyl acetate. Tat ca cac hoa chit c6 do
tinh khiét phan tich. Sic ky ban mong: silicagel 60
F254, Merck; 0,25 mm. Séc ky cot: silicagel c&



hat 0,04-0,063 mm, sic ky pha dao RP-18 (30-50
um), sephadex LH-20, Diaion HP-20.

Thiét bi: Pho cong hudng tir hat nhan NMR duogc
do trén may Bruker Avance 600 MHz. Khdi phd
MS duoc do trén may Sciex X500R QTOF. Cac
phan tich nay dugc thyc hién tai Vién Hoa hoc,
Vién Han 1am Khoa hoc va Cong ngh¢ Viét Nam.

2.3. Phwong phap danh gia hoat tinh wc ché
nitric oxide

2.3.1. Vit ligu

- Lipopolysaccharides (LPS) tir Escherichia- coli
cua Sigma Chemical Co. (St. Louis, MO, USA).
Dulbecco’s Modified Eagle’s Medium (DMEM),
fetal bovine serum (FBS) cua Life Technologies,
Inc., (Gaithersburg, MD, USA). Sodium nitrite,
sulfanilamide, N-1-napthylethylenediamine
dihydrochloride va dimethyl sulphoxide (DMSQ)
cua Sigma Chemical Co. (St. Louis, MO, USA).
Cac hda chat can thiét khac cua cac hang Sigma,
GIBCO, Invitrogen, Promega v.v.

- Dong té bao: RAW 264.7 do GS. TS. Domenico
Delfino, Dai hoc Perugia, Italia va GS.TS. Chi-
Huang, Pai hoc qudc gia Yang-Ming, Pai Loan
cung cap.

2.3.2. Phwong phap nudi ciy té bao in vitro

- Dong té bao RAW264.7 dugc nudi cay trong moi
truong DMEM véi thanh phan kém theo gém 2
mM L-glutamine, 10 mM HEPES, va 1,0 mM
sodium pyruvate, ngoai ra bd sung 10% fetal
bovine serum — FBS (GIBCO).

- Té bao dugc cay chuyén sau 3-5 ngay voi ti 18
(1:3) va nudi trong ti 4m CO, ¢ diéu kién 37°C,
5% CO..

2.3.3. Phuong phip xic dinh kha ning ic ché
san sinh NO ciia té bao macrophage RAW
264.7

Té bao RAW 274.7 dugc dua vao dia 96 giéng va
nudi trong tii 4m & 37°C va 5% CO, trong 24h.
Tiép theo, mdi truong nudi cdy dugce loai bo, thay
bang méi truong DMEM khong co FBS trong 3h.
Té bao sau d6 dwoc u miu nghién ctru & cac ndng
do khac nhau trong 2h trude khi dugc kich thich
san sinh yéu t NO bang LPS (10 pg/mL) trong
24h. Ham lugng nitrite clia tmg mau thi nghiém
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dugc xac dinh nhd vao dudng cong ham luong
chuén NaNO; va dugc so sanh % véi mau chimg
am (LPS).

2.4. Phan 13p céac chit

Bot kho tir than va 14 Trimg cude (5kg) duoc chiét
3 lan bang hdn hop methanol-nude (95:5, v/v) &
nhiét d6 phong. Dung dich chiét dugc loc va co
quay dé thu duoc cao chiét methanol (400 g). Phan
can chiét duoc bd sung nude va tiép tuc duge chiét
phan 16p véi céc dung mbi n-hexane va
dichloromethane. Dich chiét pha nudc dwoc phan
tach trén cot Diaion HP-20 va rira giai bang hé
dung mdi MeOH-nudc (25:1—100:0, v/v) dé thu
duogc 4 phan doan (PSS.W1-PSS.W4). Phan doan
PSS.W2 (24,5 g) dugc dua 1én cot silica gel véi
hé dung moi rira giai CH,Cl,:MeOH (30:1—1:1,
v/v) thu dugc 5 phan doan (W2A-W2E). Phéan
doan W2D (2,4 g) dugc lam sach trén cot silica
gel RP-18 véi hé dung m6i MeOH-nude (1:2,5
v/v) thu dugc 5 phan doan (W2.D1-W2.D5). Phan
doan W2D1+W2D2 (500 mg) dugc dua 1én cot
silica gel vdi hé dung moi CH2Clo:MeOH (12:1
v/v), sau d6 dugc lam sach béng hé théng HPLC
(J’sphere M-80, YMC, Kyoto, Japan; cdt 150 mm
x 20 mm, hé dung méi rira giai 14% acetonitrile
in H,0, téc d6 dong 3 mL/min) thu dugc ba hop
chét 2 (8,3 mg), 3 (5 mg), 4 (5 mg), cung véi phan
doan W2DIF. Phan doan W2DIF tiép tuc duoc
lam sach bang hé théng HPLC thu duoc 2 hop
chét 1 (5 mg), 6 (4 mg).

V61 phan doan W2E (8g) dugc dua 1én cot RP-18
va rira giai bang hé dung moi MeOH-nuée (1:2
v/v) thu dugc 7 phan doan (W2E1-W2E10). Tir
W2E4 1am sach bang cét sephadex va HPLC thu
duoc hop chat 8 (14 mg). Phan doan W2E6+W2E8
(1 g) ciing dugc 1am sach biang cot sephadex va
HPLC thu dugc hop chat 5 (6,6 mg).

Phén doan PSS.W3 (8 g) duoc sic ki trén cot RP-
18 vai hé dung mdi MeOH-nuée (1:1,2 viv) cho 4
phéan doan nho, W3A, W3B, W3D va W3F. Phan
doan W3F duogc lam sach bing cot silica gel va
HPLC thu dugc hop chat 7 (20 mg).

Icariside B1 (1): *H-NMR (600 MHz, MeOD), &y
(ppm): 4.37 (1H, m, H-3), 1.48 (1H, dd, J = 13.2,
10.2 Hz, H-4), 2.39 (1H, ddd, J = 13.2, 4.2, 1.8
Hz, H-4), 5.85 (1H, s, H-8), 2.21 (3H, s, H-10),



1.18 (3H, s, H-11), 1.41 (3H, s, H-12), 1.42 (3H,
s, H-13), 4.46 (1H, d, J = 7.8 Hz, H-1"), 4.46 (1H,
dd, J=7.8,9.0 Hz, H-2"), 3.39 (1H, t, J = 9.0 Hz,
H-3°), 3.33 (1H, t, J = 9.0 Hz, H-4"), 3.32 (1H, m,
H-5%), 3.71 (1H, dd, J = 12.0, 5.5 Hz, H-6’a), 3.90
(1H, dd, J = 12.0, 2.0 Hz, H-6’b). 3.C-NMR (125
MHz, MeOD) 3¢ (ppm): 37.1 (C-1), 48.1 (C-2),
72.6 (C-3), 46.6 (C-4), 72.4 (C-5), 120.1 (C-6),
211.5 (C-7), 101.2 (C-8), 200.8 (C-9), 26.5 (C-10),
32.3 (C-11), 29.4 (C-12), 30.8 (C-13), 102.7 (H-
1°), 75.1 (H-2), 78.1 (H-3°), 71.7 (H-4"), 77.9 (H-
5%), 62.7 (H-6").

Bergenin (2): 'H-NMR (600 MHz, MeOD), &
(ppm): 3.67 (1H, ddd, J = 9.0, 5.0, 1.2 Hz, H-2),
3.45 (1H, dd, J = 9.0, 9.0 Hz, H-3), 3.83 (1H, dd,
J=9.0, 9.0 Hz, H-4), 4.08 (1H, dd, J = 10.2, 9.0
Hz, H-4a), 7.11 (1H, s, H-7), 4.97 (1H, d, J = 10.2
Hz, H-10b), 4.04 (1H, dd, J = 9.0, 1.2 Hz, H-11),
3.73 (1H, dd, J = 9.0, 5.0 Hz, H-11), 3.93 (3H, s,
OMe). ¥ C-NMR (125MHz, MeOD): &c (ppm):
83.1 (C-2), 71.9 (C-3), 75.6 (C-4), 81.5 (C-4a),
165.8 (C-6), 119.4 (C-6a), 111.1 (C-7), 152.4 (C-
8), 142.3 (C-9), 149.5 (C-10), 117.3 (C-10a), 74.3
(C-10b), 62.7 (C-11), 60.9 (OMe).

Icariside B5 (3): *H-NMR (600 MHz, MeOD), &4
(ppm): 2.16 (1H, d, J = 18.0 Hz, H-2), 2.68 (1H,
d, J = 18.0 Hz, H-2), 5.85 (1H, s, H-4), 1.87 (1H,
dd, J=13.0, 3.5 Hz, H-7), 2.15 (1H, dd, J = 13.0,
5.0 Hz, H-7), 1.52 (1H, m, H-8), 1.80 (1H, m, H-
8), 3.80 (1H, m, H-9), 1.27 (1H, d, J = 6.5 Hz, H-
10), 1.04 (3H, s, H-11), 1.12 (3H, s, H-12), 2.06
(3H, s, H-13), 4.34(1H, d, J = 7.5 Hz, H-17), 3.16
(1H,dd,J=7.5,9.0 Hz, H-2"),3.27 (1H,t,J=9.0
Hz, H-3°), 3.28 (1H, t, J = 9.0 Hz, H-4"), 3.35 (1H,
m, H-5%), 3.68 (1H, dd, J = 11.5, 6.5 Hz, H-6"),
3.87 (1H, dd, J = 11.5, 2.0 Hz, H-6"). 3C-NMR
(125MHz, MeOD): &¢ (ppm): 43.1 (C-1), 51.1 (C-
2),201.0 (C-3),126.7 (C-4),171.7 (C-5), 79.4 (C-
6), 34.7 (C-7), 33.0 (C-8), 78.3 (C-9), 22.1 (C-10),
24.4 (C-11), 24.0 (C-12), 22.0 (C-13), 104.3 (C-
1), 75.3 (C-2),77.8 (C-3"),71.6 (C-4"), 78.2 (C-
5%), 62.8 (C-6").

Benzyl alcohol g-D-glucopyranoside (4): 'H-
NMR (500 MHz, MeOD), &4 (ppm): 7.44 (2H, d,
J = 8.0 Hz, H-2; 6), 7.34 (2H, t, J = 8.0 Hz, H-3,
5), 7.27 (1H, t, J = 8.0 Hz, H-4), 4.69 (1H, d, J =
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12.0 Hz, H-7), 4.95 (1H, d, J = 12.0 Hz, H-7), 4.38
(1H, d, J = 7.5 Hz, H-1°), 3.36 (1H, dd, J = 9.0,
7.5 Hz, H-2"), 3.33 (1H, t, J = 9.0 Hz, H-3"), 3.35
(1H, t,J = 9.0 Hz, H-4"), 3.34 (1H, m, H-5"), 3.71
(1H, dd, J = 11.5, 5.0 Hz, H-6"), 3.91 (1H, dd, J =
115, 2.0 Hz, H-6"). BC-NMR (125MHz,
MeOD), 8¢ (ppm): 139.1 (C-1), 129.2 (C-2; 6),
129.3 (C-3; 5), 128.7 (C-4), 71.7 (C-7), 103.3 (C-
17), 75.1 (C-2%), 78.1 (C-3"), 71.7 (C-4"), 78.0 (C-
5%), 62.8 (C-6").

Adenosine (5): *H-NMR (500 MHz, MeOD): &4
(ppm): 8.13 (1H, s, H-2), 8.34 (1H, s, H-8), 5.87
(1H, d, J = 5.0 Hz, H-1"), 4.61 (1H, dd, J = 5.0,
9.5 Hz, H-2"), 4.14 (1H, dd, J = 3.5, 6.0 Hz, H-
3%),3.96 (1H, dd, J=3.0, 5.5, H-4"), 3.67 (1H, dd,
J=3.6,4.4 Hz, H-52"),3.55 (IH, dd, J=3.7,7.2
Hz, H-5b’). *C-NMR (125MHz, MeOD), &c
(ppm): 153.5 (C-2), 150.1 (C-4), 121.1 (C-5),
157.6 (C-6), 142.0 (C-8),91.3 (C-1"), 75.5 (C-2"),
72.7 (C-3”), 88.2 (C-4%), 63.5 (C-5").

cis-Syringin (6): *H-NMR (500 MHz, CDs;0OD):
Sn (ppm): 4.37 (2H, dd, J = 6.5, 1.5 Hz, H-1), 5.84
(1H, td, J = 12.0, 6.5 Hz, H-2), 6.52 (1H, td, J =
12.0 Hz, H-3), 6.77 (1H, s, H-2"), 6.77 (1H, s, H-
6’), 3.88 (3H, s, OMe-3°), 3.88 (3H, s, OMe-5’),
491 (1H,d,J=75Hz, H-17),3.51 (1H,dd, J =
9.0, 7.5 Hz, H-27), 3.43 (1H, t, J = 9.0 Hz, H-3"),
3.42 (1H, t, J = 9.0 Hz, H-4”), 3.24 (1H, m, H-
57), 3.68 (1H, dd, J = 12.5, 5.0 Hz, H-67), 3.80
(1H, dd, J = 125, 2.0 Hz, H-6”).*C-NMR
(125MHz, CDs0D): &c (ppm): 59.8 (C-1), 132.5
(C-2), 131.5 (C-3), 135.6 (C-1°), 108.1 (C-27),
154.0 (C-3%), 134.7 (C-4°), 154.0 (C-5°), 134.7
(C-6),57.1 (C-OMe-3’), 57.1 (C-OMe-5’), 105.3
(C-17), 75.7(C-27), 78.3 (C-3"), 71.4 (C-4"),77.9
(C-57), 62.6 (C-67).

Ginsenoside Rgl (7): 'H-NMR (500 MHz,
MeOD), &n (ppm): 1.08 (1H, m, H-1), 1.77 (1H,
m, H-1), 1.52 (1H, m, H-2), 1.68 (1H, m, H-2),
3.12 (1H, m, H-3), 1.12 (m, H-5), 4.12 (1H, ddd,
J = 3.5, 105, 10.5 Hz, H-6), 1.66 (1H, m, H-7),
2.05 (1H, m, H-7), 1.50 (1H, dd, J = 2.0, 13.0 Hz,
H-9), 1.20 (1H, m, H-11), 1.87 (1H, m, H-11),
3.68 (1H, m, H-12), 1.76 (1H, m, H-13), 1.15 (1H,
m, H-15), 1.62 (1H, m, H-15), 1.40 (1H, m, H-16),
1.94 (1H, m, H-16), 2.30 (1H, m, H-17), 1.12 (3H,



s, H-18), 1.01 (3H, s, H-19), 1.36 (3H, s, H-21),
1.65 (1H, m, H-22), 1.83 (1H, m, H-22), 2.10 (3H,
d, J =6.6 Hz, H-23), 5.13 (3H, t, J = 6.6 Hz, H-
24), 1.71 (3H, s, H-26), 1.65 (3H, s, H-27), 1.34
(3H, s, H-28), 1.02 (3H, s, H-29). 0.98 (s, H-30),
438 (1H,d,J=8,H-1"),3.23 (1H, dd, J=8.0,9.0
Hz, H-2"),3.35 (1H,t,J=9.0 Hz, H-3"), 3.29 (1H,
t,J =9.0 Hz, H-4"), 3.28 (1H, m, H-5"), 3.66 (1H,
dd, J=5.0, 12.0 Hz, H-6"), 3.80 (1H, dd, J = 5.0,
12.0 Hz, H-6%), 4.63 (1H, d, J = 7.5 Hz, H-17),
3.10 (1H, d, J =8.0, 9.0 Hz, H-2"), 3.36 (1H, t, J
= 9.0 Hz, H-3”), 3.33 (1H, t, J = 9.0 Hz, H-47),
3.22 (1H, m, H-5"),3.66 (1H, dd, J= 5.0, 12.0 Hz,
H-6"), 3.83 (1H, dd, J = 5.0, 12.0 Hz, H-6”).13C-
NMR (125MHz, MeOD): 8¢ (ppm): 40.4 (C-1),
27.6 (C-2), 79.9 (C-3), 40.5 (C-4), 80.9 (C-6),
45.3 (C-7), 41.9 (C-8), 50.6 (C-9), 40.2 (C-10),
31.40 (C-11), 71.9 (C-12), 49.2 (C-13), 52.4 (C-
14), 31.6 (C-15), 27.2 (C-16), 53.1 (C-17), 17.7
(C-18), 17.8 (C-19), 84.9 (C-20), 22.8 (C-21),
36.6 (C-22), 24.2 (C-23), 125.8 (C-24), 132.3 (C-
25), 25.8 (C-26), 17.9 (C-27), 31.4 (C-28), 16.1
(C-29), 17.1 (C-30), 105.6 (C-17), 75.5 (C-27),
79.1 (C-37), 71.7 (C-4"), 77.6 (C-5"), 62.9 (C-6"),
98.3(C-17),75.4(C-2"),78.2(C-3"),71.2 (C-4”),
77.9 (C-57), 62.5 (C-67).

(+)-lyoniresinol 3a-O-f-D-glucopyranoside (8):
'H-NMR (500 MHz, CD3OD): & (ppm): 2.63
(1H, dd, J = 11.5, 15.5 Hz, H-1), 2.73 (1H, dd, J
=4.5,155Hz,H-1),1.72 (1H, m, H-2), 3.11 (1H,
m, H-3), 4.44 (1H, d, J = 6.0, H-4), 6.60 (1H, s,
H-8), 6.45 (1H, s, H-2", 6”), 3.56 (1H, dd, J = 6.5,
11.5Hz, H-2a), 3.66 (1H, dd, J = 4.5, 11.5, H-2a),
3.48 (1H, dd, J =4.0, 10.5, H-30), 3.91 (1H, dd, J
=55, 11.5, H-3a), 3.36 (3H, s, OMe-5), 3.87 (3H,
s, OMe-7), 3.76 (6H, s, OMe-3’; 5”), 4.30 (1H, d,
J =75 Hz, H-17), 3.26 (1H, dd, J = 7.5, 9.0 Hz,
H-2"),3.39 (1H, d, J=9.0 Hz, H-37), 3.39 (1H, d,
J =9.0 Hz, H-4”), 3.27 (1H, m, H-57), 3.68 (1H,
dd, J=11.5, 5.0 Hz, H-6), 3.85 (1H, dd, J = 11.5,
2.0 Hz, H-6”). ®*C-NMR (125MHz, CD30D), ¢
(ppm): 33.8 (C-1), 40.6 (C-2), 46.7 (C-3), 42.8 (C-
4), 147.6 (C-5), 138.9 (C-6), 148.6 (C-7), 107.9
(C-8), 130.2 (C-9), 126.4 (C-10), 134.5 (C-1"),
106.9 (C-2’; 6%), 149.0 (C-37; 5°), 139.3 (C-4’),
66.2 (C-20), 71.5 (C-30), 60.2 (OMe-5), 56.6
(OMe-7),56.9 (OMe-37;5%), 104.8 (C-17), 75.1 (C-
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27), 78.2 (C-37), 71.6 (C-47), 77.9 (C-57), 62.8 (C-
67‘)).

3. KET QUA VA THAO LUAN

3.1. Két qua thanh phén héa hoc

Tir cao chiét bang cac ki thuét sic ki cot khac nhau
da phan 1ap duoc 8 hop chét tinh khiét. Cau trac
héa hoc cua chiung dugc xic dinh béng cac
phuong phéap phé 1D va 2D-NMR, khéi phd phan
giai cao ESI-HR-MS.

Hop chét (1) 1a chat rdn mau trang. Pho ESI-HR-
MS tim thay miii ion gia phan tir m/z 409,1841
[M+Na]*, tinh todn cho [CigH300sNa]* =
409.1833. Ph6 'H-NMR cho thiy c6 4 tin hiéu
proton cua nhom metyl tai 6H 1.41 (3H, s), 1.42
(3H, s), 1.18 (3H, s), va 2.21 (3H, s) trong do tin
hiéu & 2.21 thudc vé nhém metyl xeton. Phd 13C-
NMR cho thay sy hién dién caa ba nhém metyl &
(29.1, 31.9 va 31.0), hai nhdm methylen (47.0 va
48.0), mot nhom methin gan véi oxy (71.8) va mot
cacbon bac 4 bi oxy hoa (71.2). Trén phé HMBC,
mot tin hiéu proton olefin & 8 5.85 (1H, s, H-8)
tuong quan véi cac tin hiéu 8C 119.7 va 209.6, chi
ra sy hién dién cia nhoém allenic trong phan tir.
Séu tin hiéu 6C & (62.7, 71.6, 75.4, 78.3, 78.6, va
103.0) va tin hiéu proton phirc tap trong vung 6H
3.18-3.90 va tin hiéu doublet & 5H 4.46 véi hing
s6 ghép 16n (J = 7.8 Hz) cho thay su hién dién cta
f-glucopyranosyl trong phan tir. Tur cac dit kién
da phan tich trén, so sanh cac di liéu pho cua (1)
v6i icariside B1 trong tai liéu tham khao [10] thdy
hoan toan phu hop.

Hop chit (2) 1a chit rin mau tring. Phd ESI-HR-
MS tim thiy mii ion gia phan tir m/z 351.0696
[M+Na]*, tinh todn cho [CisHi1609Na]* =
351.0687. Phd 'H-NMR cho thay tin hiéu cua mot
proton trong nhan thom tai 6H 7.11 (1H, s) va mét
tin hiéu proton ctia nhém methoxy tai 6 3.93 (3H,
s). Trén phd 3C-NMR ta quan sat thay 14 tin hi¢u
bao gdm mot nhom carbonyl tai 5C (165.8), mot
nhom methoxyl tai 6C (60.9) va tin hi¢u cacbon
olefin tai 6C (111.1, 119.4, 152.4, 142.3, 149.5 va
117.3). So sanh voi cac tai liéu tham khao [11],
xac nhén cau tric ciia hop chat (2) & bergenin.

Hop chét (3) 1a bot mau trang. Pho 'H-NMR cho
thay tin higu singlet cia proton nhém metyl tai §H



1.04 (3H, s) va 1.11 (3H, s); mét tin hiéu doublet
tai 6H 1.27 (3H, d, J = 6 Hz), mdt tin hi¢u proton
nhom vinyl metyl tai 8H 2.06 (3H, s), va mdt tin
hiéu olefin proton tai 8H 5.85 (1H, s). Trén phd do
13C-NMR chi ra ¢6 19 tin hiéu cacbon. Trong d6
c6 6 tin hiéu cacbon thudc vé nhém
glucopyranosyl. So sdnh véi cac tai liéu tham
khéo [12], x4c nhén cdu tric ctua hop chit (3) la

icariside B5.

Hop chét (4) 1a chit rin mau tring. Trén pho H-
NMR cé tin hiéu proton doublet tai 6H 4.69 (J =
12) cho thay cdu hinh /8 ctia glucopyranoside. Cac
tin hiéu proton tir § 7.27 dén 7.44 cho thay su ton
tai ciia vong benzene c6 1 nhom thé. Phd 13C-
NMR chi ra 6 tin hi¢u cacbon ctia nhém glucose

|II

HO
Hﬁo
(1)
%%%0 : O
(4)

tr 8C 62.8 dén 103.3, cac tin hiéu cua cacbon
trong vong thom duoc quan sat thiy tir & 128.7
dén 139.1, va mot tin hiéu cua nhom benzylic
methylene tai 6C 71.7. So sanh véi cac tai liéu
tham khao [13], xac nhan ciu tric ctia hop chét
(4) 1a benzyl alcohol g-D-glucopyranoside.

Hop chit (5) 1a chat rin mau trang. Pho ESI-HR-
MS tim thiy miii ion gia phan tir m/z 302.0670
[M+C|]', tinh todn cho [CloH13N504C|]' =
302.0662. Trén phd *H-NMR cho théy 2 tin hi¢u
proton gin v&i nguyén tir Nito tai 3H 8.34 (1H, s)
va 8.13 (1H, s). Trén phd d6 *C-NMR cho thiy 5
tin hiéu ciia nhém riboside. So sanh véi cac tai liéu

tham khao [14], xac nhan ciu tric cua hop chat
(5) la adenosine.

(2) (3)
NH,
NS MeO N
AT o Ty
o NTON R0 0 OH
g O OMe
HO OH
(5) (6)

(7)
Hop chit (6) 1a chit rin mau tring. Phd ESI-HR-
MS tim thiy miii ion gid phan tir m/z 395.1316
[M+Na]*, tinh todn cho [Ci7H240gNa]* =
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(8)
395.1313. Phé 'H-NMR chi ra sy hién dién cua
nhém glucose tai 8H 3.24 dén 3.80, mot tin hiéu
proton di thuong ¢ 6H 4.91 (1H, d, J = 7.5 Hz), va



cac tin hi¢u cua khung phenylpropanoit & 6H 6.77
(1H, dt, J =12 Hz), 6.52 (1H, d, J = 12), va 4.37
(2H, dd, J = 6.5 Hz). Hai nhém methoxyl xuét hién
& 8H 3.88 (6H, s). Trén pho *C-NMR xuét hién
tin hiéu cacbon di thudng ¢ 6C 105.3 va céc tin
hiéu bit ngudn tir gbc glucose tir §C 62.6 dén 78.3.
Tur c4c tin hiéu *H-NMR va *C-NMR va so sanh
v6i cac tai lidu khac [15], cdu tric ciia hop chét
(6) dugc xac nhan la cis-syringin.

Hop chét (7) 1a chat rdn mau trang. Pho ESI-HR-
MS tim thdy miii ion gia phan tir m/z 779.4842
[M-H], tinh todn cho [Ca2H71014]" = 779.4849.
Trén phdé H-NMR ¢6 2 tin hiéu dic trung cua
proton nam trén nguyén tir cacbon thuéc nhém
glucose ¢ 8H 4.38 (1H, d, J =8 Hz) va 4.63 (1H,
d, J = 7.5 Hz). Két hop véi cac dir kién khac dwa
trén tai liéu tham khao [16], cu tric ctia hop chét
(7) duoc xac nhan la Ginsenoside Rgl.

Hop chat (8) 1a chat ran mau trang. Ph6 ESI-HR-
MS tim thdy mii ion gia phan tir m/z 605.2218
[M+Na]*, tinh toan cho [CisH3sO13Na]* =
605.2205. Phd H-NMR, hop chat (8) c6 sy xuét
dién cua tin hiéu proton tai 6H 6.45 (1H, s), 6.60
(1H, s), 1.72 (1H, m), 3.11 (1H, m), 2.63-2.73
(2H, m), 4.44 (1H, d, J = 6.0 Hz). Bén canh d6 trén
phé 13C_NMR c¢6 sy xuét hién hién cua 4 cacbon
thudc nhém methoxy gén véi vong benzen, va 12
tin hiéu cacbon ctia 2 vong benzen. Pay 1a bang
chtng cho thiy hop chét (8) c6 xuét hién khung
4-aryltetralin lignan c¢6 nhdm glucopranoside.
Dua trén cac tin hiéu phé 'H, 3C-NMR, HMBC,
HSQC, [17] hop chit (8) dugc xac dinh 1a (+)-
lyoniresinol 3a-O-/-D-glucopyranoside.

3.2. Két qua hoat tinh trc ché nitric oxide

Kha nang tic ché san sinh NO ciia cac mau nghién
ctru duoc thé hién ¢ bang sau:
Bdng 1. Két qud hoat tinh irc ché nitric oxide

Hop chit ICso (uUM)?
(1) >100
) 94.47+2.99
3) 81.80+2.85
(6) 43.17+1.16
) >100
(8) >100
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Doi chirng dwong
L-NMMAP 8.10+0.58

a) Nong do irc ché 50% té bao (ICso)

b) L-NMA (N® — Methyl-L-agrinine-acetate)

e sik dung la doi chitng dwong

Tir két qua bang trén ta c6 thé thay chit sé (6) co
kha nang uc ché san sinh NO tét nhét, hoat tinh
nay c¢6 duge vi hop chat (6) s& chuyén sang dang
sinapyl alcohol linh dong hon. Didu nay phu hop
v6i cac nghién ctru trude d6 vé kha nang trc ché
NO ciia cac hop chit syringin [18].

4. KET LUAN

T miu cin chiét cdy Tring cubc (Stixis
scandens) dugc thu hai tai tinh Phu Tho. Ching
t6i da phan 1ap va xac dinh cAu tric ciia 8 hop chat:
Icariside B1 (1), bergenin (2), icariside B5 (3),
benzyl B-D-glucopyranoside  (4),
adenosine (5), cis-syringin (6), ginsenoside Rgl
(7), lyoniresinol 3a-O-B-D-glucopyranoside (8).
CAu triic hoa hoc cua céac hop chét trén duge xac

alcohol

dinh dya trén quang phd NMR va so sanh véi cac
tai liéu tham khao. Bén canh do, bai bao nay lan
dau tién cong bd sy xuat hién ciia 8 hop chét trén
loai Trimg cudc (Stixis scandens). Két qua danh gia
hoat tinh cho thay cac hop chat (2), (3), (6) da thé
hién hoat tinh trc ché sinh NO véi gia tri 1Csp tir
43,17 — 94,47 pm. Trong d6 hop chét sb (6) thé hién
hoat tinh t6t nhat. Cac mAu con lai chua thé hién
hoat tinh & cac ndng d6 nghién ciu.

Loi cdm on:

Nghién ctru ndy dugc hd trg boi Vién Han 1am
Khoa hoc va Cong nghé Viét Nam véi ma sb dé
tai: BLTE00.07/21-22.
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