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Chemical constituents from 7Teucrium viscidum

SUN Zhi-gqing,  LIU Li-yun,  SUN Yan, HUANG Sheng-yang "
( Beijing Key Laboratory of Environmental and Viral Oncology; College of Life Science and Bioengineering, Beijing University of Technology, Beijing
100124, China)

ABSTRACT : AIM To study the chemical constituents from Teucrium viscidum Bl. METHODS  The 70% etha-
nol extract from T. viscidum was isolated and purified by silica, ODS and Sephadex LH-20, then the structures of
obtained compounds were identified by physicochemical properties and spectral data. RESULTS Twenty com-
pounds were isolated and identified as 20B-hydroxy ursolic acid (1), B-sitosterol (2), lupenol (3), oleanolic
acid (4), luteolin (5), quercetin (6), apigenin (7), B-daucosterol (8), apigenin-7-O-B-D-glucoside (9),
teuvisone (10) , lipidiol (11), teucvisin B (12), 1, 5, 9-epideoxyloganin (13), 1, 5, 9-epideoxyloganic acid
(14) , 5-epideoxyloganin (15), argylioside (16) , 8-epideoxyloganic acid (17) , radiatoside E (18) , radiatoside
F (19), enmenol-glucoside (20). CONCLUSION Compounds 1, 3, 7, 9, 13-20 are isolated from this plant
for the first time, and compounds 1, 13-20 are isolated from genus Teucrium for the first time.
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nm S-75 pm YMC ( HAR YMC AF]) . Al &
fi. CIRCHE, IETHE, NER, WEE Ny orAral,
W AL st Al ),

M %R A WP IR YT, b Tl K24
Rk 5 A T AR B M PH R 20 %2 MR IR R}
AEJEEY M ZES Teucrium viscidum Bl. BT 15 Hh
Ay, WA T AR Tk R bl 5
TAE B b 2 5 KRR AW S =
2 RBERSHE

B 5528 5. 0 kg, #ifE, 70% CEENFAGE
FEREC3 Y, K 1.5 h, U R 2 B R
PIKEIR G & . CIRETE, IE T BEAEHR,
ZEIURH 9 Wk 4, A9 B & AR IO, AT A Y
(7.26 g) JHEEMRE (100~200 H) #4745 5
B, DAaihEE-oROmE (1:0~0:1) KO
BR-FEE (1:0~1:1) BEEEUEML, WEER DY, &
MRSy, PR R (200~300 H) #E47
g aifh, LURD-INER R RS Em, 5 il1s
FEk&E¥ 1 (40.36 mg). 2 (33.45 mg). 3
(13.15 mg) , LMROEE#HIY) (48.36 ¢) FHREMK
HEEHE T, DED-HEE (60:1~0:1)
JEVENE, SR, & TLC KE A IF, R
2 ] Sephadex LH-20 % it #E (o 3% 44k, 4345 2]
kEW4 (17.15 mg) . 5 (21.33 mg) . 6 (20.09
mg), 7 (11.45 mg), 8 (9.78 mg)., 9 (19.55
mg) . 1E TR (102.39 g) JH ODS S AHAEE
HATAE S S B, DA EE-/K 3% 20% . 40% | 60% |
80% , 100% 46 B2 Ve G, AH B U6 B 9 7 28 Sephadex
LH-20 % W AE 3% 73 &, 73 il 8k &5 9 10
(6.16 mg) . 11 (13.28 mg) . 12 (30.74 mg) . 13
(13.28 mg) . 14 (13.15 mg) . 15 (43.46 mg) .
16 (30.74 mg). 17 (23.15 mg). 18 (43.46
mg) . 19 (22.66 mg) . 20 (32.86 mg) .,

3 GHEE

&Y 1. HEsHREE M [ CHCL- (CH,),COT,
ESI-MS m/z: 471.4 [ M-H] ,'H-NMR (400 MHz,
CDCl,) 8; 11.79 (1H, brs, -COOH) , 5.34 (1H, t,
J=3.6, 3.6 Hz, H-12), 3.40 (1H, s, -OH) , 3. 14
(1H, m, H-3), 2.25 (1H, s, H-18), 1.07 (3H,
s, H-23), 0.95 (3H, s, H-27), 0.91 (3H, d, J=
6.6 Hz, H-30), 0.81 (3H, s, H-26), 0.78 (3H,
d, J=6.6 Hz, H-29), 0.69 (3H, s, H-24), 0.67
(3H, s, H-25);"” C-NMR (100 MHz, CDCL,) §:
179.1 (C-28), 138.6 (C-13), 124.9 (C-12), 77.1

(C-3), 74.6 (C-20), 55.3 (C-5), 52.8 (C-18),
46.9 (C-9), 42.8 (C-14), 39.9 (C-17), 39.1 (C-
19), 38.9 (C-4), 38.3 (C-1), 37.6 (C-10), 37.5
(C-8), 36.3 (C-22), 33.3 (C-7), 29.8 (C-21),
28.4 (C-23), 28.1 (C-15), 27.6 (C-2), 24.0 (C-
16), 23.7 (C-27), 23.2 (C-11), 21.8 (C-30),
18.5 (C-6), 17.8 (C-29), 17.4 (C-26), 16.2 (C-
24),15.9 (C-25), DL BB S CHk [3] BEA—
B, WEE K 20B-FR ARSI

&) 2. TEEREE R [ CHC- (CH,),CO1,
HAT S T2 L IFBHR 10% i fR- £ B
WA o240 5 B-4% 1 T B Sl 2 75 3
FOARRIE R R b RIF, R LB A5, &
BN BT Y

k&9 3. AEMAE [ (CH,),CO0], ESI-MS
m/z; 427.4 [M+H]" ,'"H-NMR (400 MHz, CDCI,)
5:4.67 (1H, d, J=2.4 Hz, H-29a), 4.55 (1H,
d, J=2.4 Hz, H-29b), 3.19 (1H, dd, J=4.8,
11.4 Hz, H-3), 1.67 (3H, s, H-30), 1.07 (3H,
s, H-26), 0.98 (3H, s, H-23), 0.93 (3H, s, H-
27), 0.86 (3H, s, H-25), 0.78 (3H, s, H-28),
0.75 (3H, s, H-24);”C-NMR (100 MHz, CDCI,)
8: 150.8 (C-20), 109.5 (C-29), 78.3 (C-3),
54.9 (C-5), 50.4 (C-9), 48.4 (C-18), 48.2 (C-
19), 42.8 (C-17), 42.5 (C-14), 40.8 (C-8),
40.0 (C-22), 39.2 (C-4), 38.7 (C-1), 38.3 (C-
13), 37.2 (C-10), 35.4 (C-16), 34.1 (C-7),
29.8 (C-21), 28.2 (C-23), 27.2 (C-2), 27.1 (C-
15), 25.3 (C-12), 21.4 (C-11), 19.5 (C-30),
18.5 (C-6), 18.3 (C-28), 16.5 (C-25), 16.1 (C-
26), 15.3 (C-24), 14.5 (C-27) ., Lh F¥¥E 5 ik
[5] HEAR—F, BEE NP ERE,

k& 4. AL RBMERAK [ (CH,),COT,
ESI-MS m/z: 455.4 [ M-H] ,'"H-NMR (400 MHz,
DMSO-d,) &; 5.13 (1H, t, J=3.6, 3.6 Hz, H-
12), 4.26 (1H, s, -OH), 3.33 (1H, s, H-5),
1.11 (3H, s, H-27), 0.96 (3H, s, H-23), 0.93
(3H, s, H-30), 0.92 (3H, s, H-24), 0.89 (3H,
s, H-29), 0.81 (3H, s, H-25), 0.76 (3H, s, H-
26) ;"C-NMR (100 MHz, DMSO-d,) &: 178.7 (C-
28), 138.6 (C-13), 125.0 (C-12), 77.3 (C-3),
55.2 (C-5), 52.8 (C-17), 47.5 (C-9), 47.3 (C-
19), 42.1 (C-18), 40.6 (C-14), 39.8 (C-8),
38.9 (C-4), 38.8 (C-10), 38.7 (C-1), 36.8 (C-
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29), 36.7 (C-21), 33.2 (C-7), 30.7 (C-22),
28.7 (C-20), 28.0 (C-23), 27.5 (C-15), 24.3
(C-2),23.7 (C-27), 23.3 (C-30), 21.5 (C-16),
18.5 (C-11), 17.5 (C-6), 17.4 (C-26), 16.5 (C-
24),15.7 (C-25), VL E¥E S 3CiHk [6] A —
2, WO E AR

e s, HagRmEmoAK [ (CH;),CO0],
ESI-MS m/z: 285.0 [ M-H] .'H-NMR (400 MHz,
DMSO-d,) 8: 12.97 (1H, s, OH-5), 10.67 (1H,
s, OH-7), 9.82 (1H, s, OH-4'), 9.60 (1H, s,
OH-3'), 7.42 (2H, dd, J=6.8, 8.8 Hz, H-2',
6'),6.90 (1H, d, J=8.8 Hz, H-5'), 6.66 (1H,
s, H-3), 6.44 (1H, d, J=2.0 Hz, H-8), 6.19
(1H, d, J=2.0 Hz, H-6);"” C-NMR (100 MHz,
DMSO-d,) &: 182.1 (C-4), 164.6 (C-7), 164.3
(C-2),161.9 (C-5), 157.7 (C-9), 150.1 (C-4"),
146.2 (C-3'), 121.9 (C-1'), 119.4 (C-6"), 116.5
(C-5"), 113.8 (C-2"), 104.2 (C-10), 103.3 (C-
3),99.3 (C-6), 94.3 (C-8), LL I %¥#t 5 ik
[7] HA—F, HSEENRBRER,

&M 6. KK (CH,OH), ESI-MS m/z:
301.0 [ M-H] ,'"H-NMR (400 MHz, DMSO-d,) §:
12.48 (1H, s, OH-5), 10.77 (1H, s, OH-7), 9.36
(3H, brs, OH-3, 4', 3"), 7.67 (1H, d, J=2.0 Hz,
H-2'), 7.54 (1H, dd, J=2.0, 8.8 Hz, H-6'), 6. 88
(1H, d, J=8.8 Hz, H-5"), 6.40 (1H, d, J=2.0
Hz, H-8), 6.18 (1H, d, J=2.0 Hz, H-6) ; "C-NMR
(100 MHz, DMSO-d,) &: 176.3 (C-4), 164.4 (C-
2), 161.2 (C-9), 156.6 (C-7), 148.2 (C-5), 147.3
(C-4"), 145.2 (C-3"), 136.2 (C-1"), 122.4 (C-6'),
120.4 (C-5'), 116.1 (C-2"), 115.5 (C-10), 103.4
(C-3), 98.6 (C-8), 93.8 (C-6), LA F%d 5 ik
[8] HA—Z, WMw AR,

AW 7. IREEERES W (CH,0H), ESI-MS
m/z; 269.0 [ M-H] ,'"H-NMR (400 MHz, DMSO-d, )
8:12.96 (1H, s, OH-5), 10.59 (1H, s, OH-7),
10.57 (1H, s, OH-4"), 7.93 (2H, d, J=8.8 Hz, H-
2',6'),6.93 (2H, d, J=8.8 Hz, H-3', 5'), 6.78
(1H, s, H-3), 6.48 (1H, brs, H-8), 6.19 (1H,
brs, H-6) ;" C-NMR (100 MHz, DMSO-d,) &: 182.2
(C-4), 164.8 (C-7), 164.2 (C-2), 161.9 (C-5),
161.6 (C-4'), 157.8 (C-9), 128.9 (C-2', 6),
121.6 (C-1'), 116.4 (C-3', 5'), 104.1 (C-10),
103.3 (C-3), 99.3 (C-6), 94.4 (C-8), LI FEHES
934

SCHR [9] HA—Z, BHUEE TR,

a8 HETEMK K (CH0H), N
F & 1)j, Liebermann-Burchard., Molish JZ i BH 1,
KUNZAE Y IR HIE, HYS B-3A% N XTI
mn LR AE 3 FIOR R R R g IR, R, H K
WA -3, BEEEN BT M

KEw 9. HHamg MR AK (CH,0H),
ESI-MS m/z: 431.1 [ M-H] .'H-NMR (400 MHz,
DMSO-d,) &: 12.96 (1H, s, OH-5), 10.40 (1H,
s, OH-4'), 7.96 (2H, d, J=8.8 Hz, H-2', 6'),
6.94 (2H, d, J=8.8 Hz, H-3', 5'), 6.87 (1H, s,
H-3), 6.83 (1H, d, J=2.0 Hz, H-8), 6.45 (1H,
d, J=2.0 Hz, H-6), 5.07 (1H, d, J=7.2 Hz, H-
1"y, 3.71~3.20 (6H, m, B F);" C-NMR
(100 MHz, DMSO-d,) &: 181.9 (C-4), 163.4 (C-
2), 161.3 (C-7), 161.0 (C-5), 157.8 (C-4'),
157.4 (C-9), 129.1 (C-2', 6'), 121.5 (C-1"),
116.4 (C-3", 5"), 105.8 (C-10), 103.6 (C-3),
100.4 (C-6), 99.5 (C-1"), 95.3 (C-8), 77.6 (C-
3"y, 76.9 (C-5"), 73.6 (C-2"), 70.0 (C-4"),
61.1 (C-6"), Lk b%HE53cmk [10] A —%,
WS N TSR -T-0-B-D- T

&Y 10, B 6 E Bk K (CH,0H),
ESI-MS m/z: 353.2 [ M+Na]",'"H-NMR (400 MHz,
DMSO-d, ) 8: 6.90 (1H, s, H-14), 4.58 (1H, brs,
H-7), 4.52 (1H, brs, OH-2), 4.05 (1H, d, J=8.4
Hz, H-20a), 3.64 (1H, m, H-2), 2.97 (1H, d, J=
8.4 Hz, H-20b), 2.78 (1H, m, H-15), 2.20 (1H,
dd, J=12.8, 13.6 Hz, H-1a), 2.06 (1H, d, J=12.8
Hz, H-1b), 1.82 (1H, m, H-6a), 1.67 (1H, m, H-
3b), 1.56 (1H, dd, J=12.0, 14.0 Hz, H-6b), 1.27
(1H, dd, J=6.4, 12.0 Hz, H-5), 1.04 (3H, d, J=
6.8 Hz, H-17), 1.03 (3H, d, J=6.8 Hz, H-16),
1.02 (1H, m, H-3a), 1.01 (3H, s, H-19), 0.82
(3H, s, H-18) ;" C-NMR (100 MHz, DMSO-d,) §&:
179.2 (C-12), 176.4 (C-11), 150.9 (C-8), 147.9
(C-13), 139.2 (C-9), 132.2 (C-14), 68.5 (C-7),
67.3 (C-20), 62.5 (C-2), 49.1 (C-3), 41.7 (C-
10), 41.1 (C-5), 38.3 (C-1), 34.2 (C-4), 33.4
(C-18), 26.9 (C-15), 26.8 (C-6), 21.6 (C-19),
21.4 (C-16), 21.2 (C-17), i FBURE5CHk [11]
A2 HUEE N teuvisone,,

a1, e B K (CH,0H),
ESI-MS m/z: 289.1 [ M+Na]*."H-NMR (400 MHz,
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DMSO-d,) 8: 5.08 (1H, s, H-14a), 4.94 (1H, s,
H-14b), 4.48 (1H, dd, J=2.4, 10.4 Hz, H-6),
3.93 (1H, m, H-3), 3.89 (1H, m, H-8), 3.18
(IH, m, H-11), 3.04 (1H, d, J=11.2 Hz, H-
9b), 2.79 (1H, m, H-1), 2.56 (1H, m, H-7),
2.32 (1H, d, J=11.2 Hz, H-9a), 2.21 (2H, m,
H-2b, 4), 2.04 (1H, m, H-5), 2.03 (1H, m, H-
2a), 1.47 (3H, d, J=6.4 Hz, H-15), 1.44 (3H,
d, J=8.0 Hz, H-13);"C-NMR (100 MHz, DMSO-
dy) 8; 179.5 (C-12), 144.8 (C-10), 114.1 (C-
14),83.0 (C-6), 78.3 (C-3), 71.1 (C-8), 56.1
(C-7), 51.2 (C-5), 48.1 (C-9), 47.9 (C-4),
43.6 (C-1),39.9 (C-11), 39.5 (C-2), 19.4 (C-
15), 11.4 (C-13) , DL BEdE S Sclk [12] AR —
., WL N lipidiol ,

k& 12, EEILERMA (CH,0H), ESI-
MS m/z: 425.2 [M+Na]",'H-NMR (400 MHz, DM-
SO-d,) 6:7.49 (1H, s, H-15), 7.44 (1H, s, H-
16), 6.35 (1H, s, H-14), 5.25 (1H, dd, J=7.2,
8.8 Hz, H-12), 4.66 (1H, d, J=7.8 Hz, 19a),
4.49 (1H, t, J=3.2, 3.2 Hz, H-6), 4.35 (1H, d,
J=12.4 Hz, H-19b), 2.75 (1H, dd, J=3.2, 7.2
Hz, H-4), 2.44 (1H, dd, J=11.6, 14.0 Hz, H-
11a), 2.39 (1H, m, H-7b), 2.31 (1H, dd, J=
7.2, 14.0 Hz, H-11b), 2.24 (1H, m, H-7a),
2.09 (3H, s, CH,C00-19), 2.04 (1H, m, H-1b),
1.91 (1H, m, H-8), 1.89 (1H, m, H-3b), 1.87
(1H, m, H-2a), 1.76 (1H, m, H-la), 1.70 (1H,
m, H-10), 1.58 (1H, m, H-3a), 1.51 (1H, m,
H-2b), 1.01 (3H, d, J=6.4 Hz, H-17) ;" C-NMR
(100 MHz, DMSO-d,) &: 177.5 (C-20), 177.1 (C-
18), 170.2 (-CH,C00) , 144.6 (C-15), 140.2 (C-
16), 125.3 (C-13), 108.2 (C-14), 77.9 (C-6),
72.1 (C-12), 59.5 (C-19), 50.4 (C-9), 47.1 (C-
10), 46.0 (C-5), 45.7 (C-4), 41.9 (C-11), 34.5
(C-8), 29.0 (C-7), 24.5 (C-3), 21.1 (-Ac),
20.9 (C-2), 19.8 (C-1), 16.5 (C-17), LI F%d
53k [13] FEA -2, BEEEN teuevisin B,

&M 13. HETTEMHA (CH,0H), ESI-
MS m/z: 375.2 [M+H]",'H-NMR (400 MHz, DMSO-
dg) 6:7.30 (1H, s, H-3), 5.24 (1H, d, J=4.0 Hz,
H-1), 4.48 (1H, d, J=7.6 Hz, H-1"), 3.65 (1H,
m, H-6'b), 3.45 (1H, m, H-6'a), 3.38 (1H, m, H-
5'),3.32 (1H, m, H-3'), 3.27 (1H, m, H-4'),

3.21 (1H, s, H-2"), 3.17 (3H, s, -OCH;), 2.75
(1H, m, H-5), 2.31 (1H, m, H-9), 2.24 (1H, m,
H-8), 1.91 (1H, m, H-6a), 1.70 (1H, m, H-7a),
1.50 (1H, m, H-6b), 1.21 (1H, m, H-7b), 1.03
(3H, d, J=6.8 Hz, H-10) ;C-NMR (100 MHz, DM-
SO-d,) &: 168.5 (C-11), 151.5 (C-3), 112.2 (C-
4),102.7 (C-1'), 99.0 (C-1), 77.8 (C-5"), 77.2
(C-3"), 74.5 (C-2), 70.1 (C-4"), 61.3 (C-6'),
49.1 (C-12), 42.9 (C-9), 35.8 (C-8), 33.1 (C-5),
32.5 (C-7), 31.3 (C-6), 16.6 (C-10), VI RS
SCHR [14] FEAR—3, BUEEN 1, 5, 9-epideoxy-
loganin,,
k&Y 14, ABTERMA (CH,0H), ESI-
MS m/z; 359.1 [ M-H ] ,'H-NMR ( 400 MHz,
DMSO-d,) &6; 11.72 (1H, s, -COOH), 7.31 (1H,
s, H-3), 5.24 (1H, d, J=4.0 Hz, H-1), 4.48
(1H, d, J=7.6 Hz, H-1') , 4.42 (1H, m, H-6'b) ,
4.09 (1H, m, H-6'a), 3.65 (1H, m, H-5"), 3.46
(1H, m, H-3"), 3.15 (1H, m, H-4'), 3.09 (1H,
m, H-2'), 3.00 (1H, m, H-5), 2.26 (1H, m, H-
9), 2.21 (1H, m, H-8), 1.91 (1H, m, H-6a),
1.70 (1H, m, H-7a), 1.50 (1H, m, H-6b), 1.21
(1H, m, H-7b), 1.01 (3H, d, J=6.4 Hz, H-
10) ;7 C-NMR (100 MHz, DMSO-d,) &: 168.4 (-
C00), 151.5 (C-3), 112.2 (C-4), 102.7 (C-1"),
99.0 (C-1), 77.8 (C-5"), 77.2 (C-3"), 74.5 (C-
2'),70.2 (C-4"),61.4 (C-6"), 42.9 (C-9), 35.8
(C-8), 33.1 (C-5), 32.5 (C-7), 31.3 (C-6),
16.7 (C-10) . VA BG5S 3CHR [15] A3,
WEEMN 1, 5, 9-epideoxyloganic acid,
k&P 15, ABTTERMA (CH,0H), ESI-
MS m/z: 375.2 [M+H]*,'H-NMR (400 MHz,
DMSO-d,) 8: 7.31 (1H, s, H-3), 5.24 (1H, d,
J=4.0Hz, H-1),4.48 (1H, d, J=7.6 Hz, H-1"),
4.42 (1H, m, H-6'b), 4.09 (1H, m, H-6'a),
3.65 (1H, m, H-5"), 3.46 (1H, m, H-3"), 3.17
(1H, m, H-4"), 3.09 (1H, m, H-2"), 3.00 (IH,
m, H-5), 2.27 (1H, m, H-9), 2.24 (1H, m, H-
8), 1.91 (1H, m, H-6a), 1.69 (1H, m, H-7a),
1.51 (1H, m, H-6b), 1.21 (1H, m, H-7b), 1.01
(3H, d, J=6.4 Hz, H-10);"” C-NMR (100 MHz,
DMSO-d,) &: 168.4 (C-11), 151.5 (C-3), 112.2
(C-4), 102.7 (C-1), 99.0 (C-1"), 77.8 (C-3"),
77.2 (C-5"), 74.5 (C-2'), 70.2 (C-4"), 61.4 (C-
935
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6'),49.1 (C-12), 42.9 (C-9), 35.8 (C-8), 33.1
(C-7), 32.5 (C-6), 31.3 (C-5), 16.7 (C-10),
PLE#HE 5 SCmk [16] FA—2, M%EERNS-
epideoxyloganin

tE 16, wEEERES M (CH,0H), ESI-MS
m/z: 727.2 [ M+Na]*,'"H-NMR (400 MHz, DMSO-
dy) 8:7.31 (1H, s, H-3), 6.41 (1H, dd, J=2.0,
6.4 Hz, H-3"),5.43 (1H, d, J=4.0 Hz, H-1), 5.04
(1H, d, J=4.0 Hz, H-1"), 4.89 (1H, dd, J=4.0,
4.0 Hz, H-4"), 4.48 (1H, d, J=7.2 Hz, H-1"),
4.42 (1H, dd, J=2.0, 7.2 Hz, H-6"a), 4.07 (1H,
d, J=7.2 Hz, H-1"), 4.01 (1H, d, J=13.2 Hz, H-
10"a), 3.65 (1H, d, J=13.2 Hz, H-10"b), 3.46
(1H, brs, H-7"), 2.98 (1H, m, H-5), 2.75 (1H,
d, J=7.2 Hz, H-9"), 2.50 (1H, m, H-5"), 2.25
(1H, m, H-8), 2.23 (1H, m, H-9), 2.10 (1H, m,
H-6a), 1.72 (1H, m, H-7a), 1.51 (1H, m, H-6b)
1.33 (1H, m, H-7b), 1.01 (3H, d, J=7.2 Hz, H-
10) ;" C-NMR (100 MHz, DMSO-d,) §: 168.4 (C-
11), 151.5 (C-3), 141.3 (C-3"), 112.2 (C-4),
102.7 (C-4"), 98.9 (C-1"), 98.1 (C-1"), 95.2 (C-
1), 94.2 (C-1"), 80.5 (C-6"), 77.8 (C-3"), 77.3
(C-3"), 77.2 (C-5'), 76.5 (C-5"), 73.9 (C-2"),
73.5 (C-2"), 70.6 (C-4"), 70.2 (C-4"), 65.2 (C-
8"), 61.6 (C-6'), 61.4 (C-6"), 60.1 (C-10"), 58.7
(C-7"), 43.9 (C-9), 43.0 (C-9"), 37.0 (C-5"),
34.1 (C-8), 33.1 (C-7), 32.5 (C-5), 31.4 (C-6),
16.7 (C-10), DA LHEdE53cHk [17] FEA—3, #&
Y 5E N argylioside

&M 17. AETERBA (CH,0H), ESI-
MS m/z: 383.1 [ M+Na]*,"H-NMR (400 MHz, DM-
SO-dy) 8: 7.31 (1H, s, H-3), 5.24 (1H, d, J=
4.0 Hz, H-1), 4.48 (1H, d, J=7.6 Hz, H-1'),
3.65 (1H, dd, J=2.8, 11.6 Hz, H-6'b), 3.46
(1H, dd, J=5.2, 11.6 Hz, H-6'a), 2.75 (1H, m,
H-5), 2.22 (1H, m, H-8), 2.11 (1H, m, H-9),
1.91 (1H, m, H-6b), 1.70 (1H, d, H-7b), 1.50
(1H, s, H-6a), 1.27 (1H, m, H-7a), 1.01 (3H,
d, J=6.8 Hz, H-10) ;" C-NMR (100 MHz, DMSO-
dy) 8:168.5 (C-11), 151.4 (C-3), 112.2 (C-4),
102.7 (C-1"),98.9 (C-1), 77.8 (C-3"), 77.2 (C-
5'), 74.5 (C-2"), 70.2 (C-4"), 61.4 (C-6"),
43.0 (C-9), 35.8 (C-8), 33.1 (C-5), 32.5 (C-
7), 31.4 (C-6), 16.7 (C-10), DL b %4 5 ik
936

(18] FEAR—Z, UM 8-epideoxyloganic acid,

LEY 18, HETERM A (CH,0H), ESI-
MS m/z: 729.3 [M+Na]",'H-NMR (400 MHz, DM-
SO-d,) 6: 7.31 (1H, s, H-3), 5.24 (1H, d, J=
8.8 Hz, H-1), 5.02 (1H, d, J=8.0 Hz, H-1"),
4.77 (1H, d, J=8.8 Hz, H-6"a), 4.48 (1H, d,
J=7.8 Hz, H-1'), 4.46 (1H, d, J=7.8 Hz, H-
1), 3.81 (1H, m, H-3"a), 3.65 (1H, m, H-3"
b), 3.94 (1H, d, J=12.8 Hz, H-10"a), 3.70
(1H, d, J=12.8 Hz, H-10"b), 3.60 (1H, brs, H-
7"),2.68 (1H, m, H-5), 2.41 (1H, m, H-9"),
2.25 (1H, brs, H-7"), 2.22 (1H, brs, H-8), 2.20
(1H, brs, H-9), 2.00 (1H, m, H-6b), 1.77 (1H,
m, H-7b), 1.75 (1H, m, H-4"a), 1.50 (1H, m,
H-6a), 1.48 (1H, m, H-4"b), 1.23 (1H, m, H-
7a), 1.01 (3H, d, J=7.2 Hz, H-10);" C-NMR
(100 MHz, DMSO-d,) &: 168.4 (C-11), 151.5 (C-
3), 112.8 (C-4), 103.3 (C-1"), 102.7 (C-1),
98.9 (C-1'), 98.7 (C-1"), 77.8 (C-6"), 77.3 (C-
3), 77.2 (C-3"), 76.9 (C-5'), 76.8 (C-5"),
74.5 (C-2'), 73.9 (C-2"), 73.5 (C-4"), 70.5 (C-
4"y, 65.7 (C-8"), 63.5 (C-3"), 61.5 (C-6),
61.4 (C-6"), 60.4 (C-10"), 59.7 (C-7"), 44.0
(C-9), 43.0 (C-9"), 37.0 (C-5"), 34.1 (C-8),
33.1(C-7), 32.5 (C-5), 31.3 (C-6), 24.8 (C-
4"y, 16.8 (C-10) . LA F¥dE53cHk [19] A —
B, B%5E R radiatoside E

& 19. AELERMKA (CH,0H), ESI-
MS m/z: 745.2 [ M+Na]*.'"H-NMR (400 MHz, DM-
SO-d,) 6: 7.31 (1H, s, H-3), 6.18 (1H, d, J=
6.4 Hz, H-3"), 5.70 (1H, d, J=4.4 Hz, H-1),
5.68 (1H, d, J=4.0 Hz, H-1"), 5.24 (1H, d, J=
4.0 Hz, H-4"a), 4.52 (1H, d, J=6.0 Hz, H-6"),
4.48 (1H, d, J=7.8 Hz, H-1'), 4.46 (1H, d, J=
7.8 Hz, H-1"), 4.01 (1H, d, J=6.0 Hz, H-7"),
3.97 (1H, d, J=12.8 Hz, H-10"a), 3.74 (1H, d,
J=12.8 Hz, H-10"b), 2.95 (1H, m, H-5), 2.75
(1H, m, H-5"), 2.31 (1H, dd, J=4.0, 4.0 Hz,
H-9"), 2.20 (1H, m, H-9), 2.16 (1H, m, H-8),
1.91 (1H, m, H-6b), 1.71 (1H, m, H-7b), 1.50
(1H, m, H-6a), 1.28 (1H, m, H-7a), 1.01 (3H,
d, J=7.2 Hz, H-10) ;" C-NMR (100 MHz, DMSO-
dy) 5:168.8 (C-11), 152.6 (C-3), 141.0 (C-3"),
112.1 (C-4), 105.0 (C-4"), 99.3 (C-1'), 98.3
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(C-1"),95.5 (C-1), 92.3 (C-1"), 84.5 (C-6"),
83.5 (C-7"), 80.2 (C-8"),77.9 (C-3"), 77.6 (C-
3"), 76.9 (C-5"), 76.6 (C-5"), 73.6 (C-2"),
73.4 (C-2"), 71.2 (C-4"), 71.0 (C-4"), 63.4
(C-10"), 62.6 (C-6"), 62.2 (C-6"), 47.1 (C-
9"), 43.8 (C-9), 36.4 (C-5"), 35.3 (C-8), 33.3
(C-7), 32.5 (C-5), 31.4 (C-6), 16.0 (C-10),
DL 5 3CHk [19] A3, BUEE R radi-
atoside F,

&Y 20, AELERMA (CH,OH), ESI-
MS m/z: 551.2 [M+Na]",'H-NMR (400 MHz, DM-
S0-dy) 6: 5.14 (1H, d, J=2.4 Hz, H-17a), 5.08
(1H, d, J=2.4 Hz, H-17b), 4.97 (1H, s, H-15),
4.48 (1H, s, H-14), 4.18 (1H, d, J=7.8 Hz, H-
1'),4.07 (1H, d, J=7.8 Hz, H-20a), 3.65 (1H,
dd, J=7.8, 11.2 Hz, H-20b), 3.51 (H, dd, J=
7.8, 12.4 Hz, H-6'a), 3.49 (1H, d, J=7.8 Hz,
H-6), 3.45 (1H, m, H-1), 3.40 (1H, dd, J=
2.4, 12.4 Hz, H-6'b), 3.21-2.89 (4H, m, H-2’,
3',4',5"), 245 (1H, d, J=7.2 Hz, H-13),
2.31-2.12 (3H, m, H-2,9, 12), 1.91 (1H, m, H-
11), 1.51 (1H, m, H-2), 1.40-1.25 (3H, m, H-
3a, 11, 12), 1.23 (3H, m, H-3b, 5, 18), 0.86
(1H, s, H-19) ;"C-NMR (100 MHz, DMSO-d,) §:
159.5 (C-16), 108.7 (C-17), 102.7 (C-1"), 98.9
(C-7), 83.8 (C-1), 77.3 (C-3"), 76.2 (C-5"),
74.5 (C-14), 73.9 (C-2"), 72.5 (C-6), 70.6 (C-
4"y, 70.2 (C-15), 63.3 (C-6"), 61.5 (C-20),
57.4 (C-5),51.7 (C-8), 45.2 (C-13), 44.0 (C-
9), 41.0 (C-10), 37.0 (C-3), 33.1 (C4), 32.5
(C-12), 31.4 (C-18), 27.8 (C-2), 21.6 (C-19),
16.8 (C-11), DL EEHE 53¢k [20] HA—5L,
¥ SE A enmenol-glucoside ,
4 g

AR S DAL SE 1 £ T4 B vh o3 1 44 3 20
MEEYr, 452 DERE (BB, - b
) 4 DEEZE (KBFER, MR, FRR.
FERR-T-0-B-D- A WEAF) | 7 A IIGBEBESE (5-
epideoxyloganin | 8-epideoxyloganic acid, 1, 5, 9-
epideoxyloganin, 1, 5, 9-epideoxyloganic acid, arg-
ylioside | radiatoside E . radiatoside F) . 1 A~
2K (lipidiol) . 3 52 (teuvisone, teucvisin B,
enmenol-glucoside) . 3 4~ =i 28 (20B-7% Fk pE
M. PIRSERE, FFECRIR) . Hb, ML

B — K A LA MR e A R Y S R A A

Yy, PIHCRRIR A 2540 K 5 B9 25 6 1, 7Edihh

AL REIEE . BTk, DT A RGRY . oM

ROETE ST W Z ) TS E T AR

ER/ONIE S 10 ¥ e RS IN T 1 (e 7/

A BUAMZA YA A I BT DT T 2 L, O o 2,

P RS

SE.
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M ZRUFR S R EERSEEMTREE

R¥e,  BER, H#K O, FEail”
(FRE/KFFAFE, T & 7 ) 510006)

WE. B RMAET LK Callicarpa kochiana WAL2E Ay I AN TG MEAPT R IGE M, ik MABM-22k 90% 1N
B HE U R IRERE | Sephadex LH-20, MCI, ODS, &5, il & HPLC BEAT/M ok, MRS ER AL M T A e 1 0ol
FEFTIEA YIS . R CCK8 % | Griess 75| ELISA IRIE LAY 4~5 WA FEEEMPLR TGN, &R Ny
BaE s MMEEY, SR%E RN 3, 7, 3', 4'-tetramethyl-quercetin (1) | pachypodol (2) . 14a-hydroxyisopimaric acid
(3) . l4a-hydroxy-7, 15-isopimaradien-18-oic acid (4) . (16R) -16, 17-dihydroxyphyllolladan-3-one (5), k&%) 4 7 —
R R P2 P AL X 7 Rl e 20 i B AT AN R B A A L 9 T A2 RAW264. 7 41/ NO | TL-10, MCP-1, TNF-a H9
BGR, &8 EW1~5 B E MY h o #m 3], (e 4 BA AR aEs AP m T .

KR MR, oy, R sE s AMIEEENE PURTGTE

FESES. R284.1 XHFRERG. A XEHS: 1001-1528(2020)04-0938-05

doi; 10. 3969/j.issn.1001-1528. 2020. 04. 022

Chemical constituents from Callicarpa kochiana and their cytotoxic activity and
anti-inflammatory activity

WU Zhong-han,  CHEN Jing-jing, XU Fan, = WANG Hong-gang "
(School of Traditional Chinese Medicine, Guangdong Pharmaceutical Univeisity, Guangzhou 510006, China)

ABSTRACT: AIM To study the chemical constituents from Callicarpa kochiana and their cytotoxic activity and an-
ti-inflammatory activity. METHODS The 90% acetone extract from C. kochiana was isolated and purified by silica,
Sephadex LH-20, MCI, ODS, recrystallization and semi-preparation HPLC, then the structures of obtained com-
pounds were identified by physicochemical properties and spectral data. The cytotoxic activity and anti-inflammatory
activity of the compounds 4-5 were determined by CKK8, Griess and ELISA methods. RESULTS Five compounds
were isolated and identified as 3, 7, 3’, 4’-Tetramethyl-quercetin (1), pachypodol (2), l4a-hydroxyisopimaric
acid (3), 14a-hydroxy-7, 15-isopimaradien-18-oic acid (4), (16R) -16, 17-dihydroxyphyllolladan-3-one (5).
Compound 4 showed different degrees of inhibitory action for the seven kinds of cancer cells and reduced the emission
of NO, IL-10, MCP-1, TNF-a in RAW264. 7 cells. CONCLUSION Compounds 1-5 are isolated from this plant

for the first time, and compound 4 has cytotoxic activity and anti-inflammatory activity.
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