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Chemical Constituents from Fruits of Vitex Negundo L. Var. Cannabifolia

LUO Guoliang', WANG Yang', LI Huagiang®, SHU Zhiheng®, QIN Luping’, ZHENG Chengjian® (1. Zhejiang
Intec Group Company Limited, Hangzhou 310015, China; 2.Department of Pharmacognosy, School of Pharmacy, Second
Military Medical University, Shanghai 200433, China)

ABSTRACT: OBJECTIVE To study the chemical constituents from the fruits of Vitex negundo L. var. cannabifolia.
METHODS The chemical constituents were isolated and purified by chromatography on silica gel, ODS, MCI, Sephadex
LH-20 columns, RP-HPLC and recrystallization. The structures were identified on the basis of physicochemical properties and
spectral data analyses. RESULTS A total of 22 compounds were separated and identified from the 80% ethanol extract of Vitex
negundo L. var. cannabifolia fruits, with 5 compounds from petroleum ether fraction and 17 compounds from dichloromethane
fraction, including 9 lignans, 3 diterpenoids, 1 triterpenoid, 6 flavonoids and 3 phenolic acids compounds. CONCLUSION
4B-Paulownin, hinokiol and friedelin are isolated from this plant for the first time. 5,7,2',5'-Tetrahydroxyflavone is obtained from
this genus for the first time.

KEY WORDS: fruits of Vitex negundo L. var. cannabifolia; 4B-paulownin; hinokiol; 5,7,2',5'-tetrahydroxyflavone; friedelin
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B (H A YMC 2 7)) MCI NFLB flg (H 24 = 2540 T
HIRAR); BB H(100~200 H. 200~300 H).
HSHF254 i 5 Pl il B (Ll R 00 5 22 51 IR ik
56 ) e H FARTI I8y 3 b i (18 24 45 AL 2R
FRA D).

FEIRFT 2010 SR AL AR, 2% =
TR K258 I T 3 5 8 O HE R R
Vitex negundo L. var. cannabifolia (Sieb. et Zucc.)
Hand.-Mazz. ) AT R 5L . ARG T3 =%
ERFAREAGHNERAE, FiIES5: 2010-022-07.
2 BRSNS

T2 17.4 kg, MR —S0, 10 f5 &=
PR 80% L BEINAAEIFFEEN 3 ¥k, K 2h, JIE
[V 77 2 ERERR AR 1.5 kg IREH 15 L&
WK BUG KR A s, & k. LR OEE
FVIE T EEZEEL 3 WK, [T 770 45 214 v Tk 350 7
268.0 g, —EHLEEAL 175.2 g, LFR LEEERAL
93.6 g, 1ET BEHBAL 195.6 go

I A(160.0 @) 28 I B IE M EE B A 2 BT
(k- 2.8 2. B8)~ Sephadex LH-20 &AL )EHr
(PR FEE=1 2 1. FEE) Sl 2 e (R - 7K)
HEoETFE, LB/ RNEY 2, 3,9, 10, 13,

TEFREEAL(140.0 g)4 MCT B gk 5%,
TR FH AR A AT CF T - R S . &
Fi-H EE). Sephadex LH-20 %t/ 2 Hr( & H
fit o HEE=1 1. HE k=8 : 2). ODS H:Z#r(H
BE-7K) il 2 WOA (FF - K)o B atidk, B3k &
1, 4~8, 11, 12, 14~22, £ 174,

3 HmEE

a1 moekh R, 5ETHE. ESI-MS
m/z: 343[M+H]". 'H-NMR (600 MHz, CD;OD) 5:
938 (1H, s, H-2a), 7.38 (1H, s, H-1), 6.94 (1H,
s, H-8), 6.68 (1H, s, H-5), 6.59 (1H, d, J=1.7
Hz, H-2"), 6.57 (1H, d, J=8.2 Hz, H-5"), 6.29 (1H,
dd, J=8.2, 1.6 Hz, H-6'), 429 (1H, s, H-4), 3.68
(3H, s, OCH3), 3.46 (1H, m, H-3a), 3.33 (1H,
m, H-3), 3.16(1H, m, H-3a); *C-NMR (150 MHz,
CD;0D) §: 43.79 (C-3), 44.21 (C-4), 56.35 (OCHj3),
62.78 (C-30), 112.28 (C-2'), 115.96 (C-5"), 117.47
(C-8), 118.50 (C-5), 120.93 (C-6), 125.02 (C-9),
133.28 (C-10), 135.84 (C-2), 137.78 (C-1'), 144.51
(C-4"), 145.67 (C-7), 148.69 (C-3"), 149.71 (C-1),
150.34 (C-6), 194.82 (C-2a). LA L "H 1 BC ##s
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S ERE s A, WS ERAEw 1N
Vitexdoin A.

WEW 2: AEEIMAK, T HEL. ESI-MS
m/z: 357[M+H]". 'H-NMR (600 MHz, CD;0D) &:
9.48 (1H, s, H-2a), 7.50 (1H, s, H-1), 7.20 (1H,
d, J=8.3 Hz, H-8), 6.90 (1H, d, J=8.2 Hz, H-7),
6.73 (1H, d, J=2.0 Hz, H-2'), 6.61 (1H, d, J=8.2 Hz,
H-5"), 6.37 (1H, dd, J=8.2, 2.0 Hz, H-6'), 4.89 (1H,
s, H-4), 3.76 (3H, s, 3'-OCHj), 3.56 (3H, s,
5-OCHs), 3.51 (1H, m, H-30), 3.24 (1H, m, H-3),
3.12 (1H, m, H-3a); "C-NMR (150 MHz, CD;0D)
8:194.51 (C-20), 155.59 (C-5), 149.09 (C-1), 148.76
(C-3"), 147.77 (C-6), 145.89 (C-4), 136.77 (C-2),
135.81 (C-10), 134.37 (C-9), 127.83 (C-8), 125.72
(C-1"), 120.99 (C-7), 116.62 (C-6'), 115.87 (C-2"),
112.51 (C-5"), 62.83 (C-3a), 60.87 (5-OCH3), 56.28
(3'-OCH3), 43.60 (C-4), 38.56 (C-3). LI 'H#
BC Hudk 5 kU HRGE G Vitedoin A B A B, T
&4 2 £ 5 A Vitedoin A

WEY 3: R EEIRS & . ESI-MS m/z:
353[M+H]". 'H-NMR (600 MHz, DMSO-d;) §:
10.10 (1H, s, OH), 9.27 (1H, s, OH), 8.32 (1H,
s, H-1), 7.64 (1H, s, H-8), 7.21 (1H, s, H-5),
7.02 (1H, d, J=1.9 Hz, H-2'), 6.98 (1H, d, J=8.0 Hz,
H-5'), 6.87 (1H, dd, J=8.0, 1.9 Hz, H-6'), 5.33 (1H,
d, J=14.6 Hz, H-3a), 3.95 3H, s, 7-OCH3), 3.82
(3H, s, 3'-OCH3); *C-NMR (150 MHz, DMSO-d;)
§: 56.08 (7-OCH3), 56.24 (3'-OCH3), 69.84 (C-30),
107.84 (C-8), 108.92 (C-5), 113.84 (C-2"), 116.30
(C-5"), 120.33 (C-2), 122.38 (C-6'), 123.75 (C-1),
127.23 (C-1'), 129.56 (C-9), 131.61 (C-4), 132.01
(C-10), 137.90 (C-3), 146.91 (C-4'), 148.32 (C-3"),
150.00 (C-7), 150.65 (C-6), 171.63 (C-2a). LA L
H A PC # 5 ock P RE R A -8, M e
a3 NEWEBAZNE 2 (detetrahydroconidendrin).

a4 mETETE MR, i T H . ESI-MS
m/z: 357[M+H]". 'H-NMR (600 MHz, DMSO-d;)
§: 9.44 (1H, s, H-2a), 7.47 (1H, s, H-1), 7.07 (1H,
s, H-5), 6.68 (1H, s, H-8), 6.60 (1H, s, H-6"),
6.56 (1H, d, J=8.2 Hz, H-2'), 6.30 (1H, d, J=7.7 Hz,
H-5'), 4.31 (1H, s, H-4), 3.91 3H, s, 3'-OCHs),
3.71 (3H, s, 7-OCHs), 3.47 (1H, dd, J=10.5, 4.4 Hz,
H-30), 3.17~3.14 (IH, m, H-3a); “C-NMR
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(150 MHz, DMSO-dg) &: 192.51 (C-20), 153.66
(C-7), 146.92 (C-3"), 146.70 (C-1), 145.79 (C-6),
144.82 (C-4"), 135.15(C-1'), 134.45 (C-2), 132.84
(C-10), 126.12 (C-8), 123.73 (C-9), 119.03 (C-6"),
115.13 (C-5), 115.71 (C-5"), 111.93 (C-2'), 60.84
(C-3a), 59.42 (7-OCHs), 56.05 (3-OCHs), 41.56
(C-4), 36.38 (C-3). LAE "H A1 °C Pk i 53¢
BRICHRIE R A 3, MEELED 4 N 6%
-AB-(4-F5 K= -3- VAR R OR BE )-30- 0 Y 0K -7- 4R 3
-3.4- A -2- %8 [ [6-Hydroxy-4B-(4-hydroxy-3-
methoxyphenyl)-3a-hydroxymethyl-7-methoxy-3,4-
dihydro-2- naphthaldehyde].

a5 wEOmAR, T HEE. ESI-MS m/z:
341[M+H]". 'H-NMR (600 MHz, CD;0D) &: 9.71
(1H, s, H-3a), 7.12(1H, s, H-8), 7.07 (1H, s,
H-1), 6.96 (1H, d, J=7.8 Hz, H-5"), 6.93 (1H, d,
J=1.8 Hz, H-2"), 6.80 (1H, s, H-5), 6.78 (1H,
dd, J=7.8 Hz, 1.8 Hz, H-6"), 3.97 (3H, s, 7-OCHj),
3.84 (3H, s, 3'-OCH;); >C-NMR (150 MHz, CD;0D)
8:199.11 (C-30), 156.24 (C-2), 153.65 (C-7), 148.76
(C-3"), 148.28 (C-4"), 148.05 (C-4), 146.77 (C-6),
136.58 (C-9), 128.19 (C-1'), 125.01 (C-6'), 124.69
(C-10), 119.38 (C-3), 116.14 (C-5'), 115.66 (C-2"),
110.83 (C-1), 110.51 (C-5), 105.93 (C-8), 55.64
(3-OCH3), 55.48 (7-OCH3). LA I 'H #1°C %3k
53 ERISHRIE 1 Vitexdoin D FEA —F, #% E 1%
&) 5 2~ Vitexdoin Do

WEY 6: AEMK, BT A RS .
ESI-MS m/z: 355[M+H]". '"H-NMR (600 MHz,
CDCls) 6: 6.83 (1H, d, J=1.6 Hz, H-6"), 6.78 (1H,
d, J=1.2Hz, H-5", 6.77 (1H, s, H-2"), 5.93 (2H,
s, OCH,0), 4.70 (1H, d, J=4.4 Hz, H-6 or H-2),
422 (1H, dd, J=9.2, 6.9 Hz, H-8¢ or H-4e), 3.85
(1H, dd, J=9.2, 3.7 Hz, H-8a or H-4a), 3.03 (1H,
dd, J=6.5, 4.9 Hz, H-1 or H-5); "C-NMR (150 MHz,
CDCly) &: 5432 (C-1,5), 71.23 (C-4,8), 85.62
(C-2,6), 101.11 (2XOCH,0), 106.45 (C-6'6"),
108.23 (C-5'5"), 119.40 (C-2',2"), 135.17 (C-1',1"),
147.45 (C-3'3"), 148.06 (C-4'4"). LA 'Hf1C
ol 5 SCAoE IR A B, SRR A 6 N
(H)-Z R ZE[(+)-Sesamin] »

&Y 7: LtEik, ST HE. ESI-MS
m/z: 387[M+H]". 'H-NMR (600 MHz, CD;0D) &:
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6.94 (1H, d, J=1.6Hz, H-2"), 6.92 (1H, d, J=1.5Hz,
H-2"), 6.81 (IH, m, H-6"), 6.81 (IH, m, H-5),
6.78 (1H, d, J=1.8 Hz, H-4"), 6.76 (1H, d, J=1.8Hz,
H-5"), 5.92 (2H, s, OCH,0), 5.91 (2H, s, OCH,0),
4.82 (1H, d, J=5.3 Hz, H-5), 4.66 (1H, s, H-6),
445 (1H, s, H-2), 4.02 (1H, d, J=9.3 Hz, H-8a),
3.83 (1H, m, H-8b), 3.74 (1H, m, H-5); "“C-NMR
(150 MHz, CD;OD)8: 62.59 (C-5), 76.18 (C-8),
87.54 (C-6), 88.99 (C-2), 92.77 (C-1), 101.39
(OCH,0), 102.25 (OCH,0), 102.40 (C-4), 107.76
(C-3"), 108.57 (C-4"), 108.95 (C-5"), 109.33 (C-6"),
120.91 (C-5"), 121.95 (C-6"), 131.70 (C-1'), 136.32
(C-2'), 148.65 (C-1"), 148.75 (C-2"), 148.85 (C-4"),
149.38 (C-3"). LA 'H 1 BC %5 skl 4w
(K] 4B-¥2 IV A 25 -1-O-B- 1 77 1 17 B 25 1 47 i 2
G, BHRRFEEMEEEA -, MEENEw 7
N AB-F2 3L YA 25 (4B-Hydroxyasarinin).

A 8: kMR, 57T H EE . ESI-MS
m/z: 371[M+H]". "H-NMR (600 MHz, CD;OD) &:
6.95(1H, d, J=1.6 Hz, H-2), 6.92 (1H, d, J=1.5
Hz, H-2"), 6.84~6.80 (1H, m, H-6"), 6.82~6.79 (1H,
m, H-6"), 6.60 (1H, d, J=1.8 Hz, H-5"), 6.45 (1H,
d, J=1.8 Hz, H-5"), 5.98 (2H, s, OCH,0), 5.96
(2H, s, OCH,0), 4.82 (1H, d, J=5.3 Hz, H-6),
4.60 (1H, s, H-4e), 4.02 (1H, d, J=9.3 Hz, H-8e¢),
3.85~3.79 (1H, m, H-4a), 3.70 (1H, dd, J=9.2,
6.1 Hz, H-8a); "C-NMR (150 MHz, CD;OD) 5:
71.59 (C-5), 76.18 (C-4), 74.85 (C-8), 86.54 (C-6),
87.99 (C-2), 92.77 (C-1), 101.25 (OCH,0), 102.40
(OCH,0), 107.26 (C-5"), 108.17 (C-5'), 108.91
(C-2"), 109.03 (C-2'), 120.70 (C-6"), 120.95 (C-6"),
131.67 (C-1"), 136.30 (C-1'), 148.65 (C-4"), 148.74
(C-4"), 148.86 (C-3"), 149.30 (C-3"). L1k "H A1 °C
Hod 5 SOk R IE IR R B M e A 8
A 2 (+)(Paulownin) .

WEW9: Tkt ih, BT E . ESI-MS m/z:
303[M+H]". "H-NMR (600 MHz, CDCl;) &: 6.81
(1H, s, H-14), 6.69 (1H, s, H-11), 3.27 (1H,
m, H-3), 3.02 (1H, m, H-8), 2.80 (1H, dd, J=16.5,
5.5 Hz, H-7p), 2.76 (1H, m, H-7a), 2.11 (1H,
m, H-1B), 1.84(1H, m, H-6B), 1.74 (1H, m,
H-2B), 1.74 (1H, m, H-6a), 1.72 (IH, m, H-20),
1.51 (1H, ddd, J=26.8, 13.1, 4.1 Hz, H-1a), 1.28
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(1H, dd, J=11.7, 2.1 Hz, H-15), 122 (3H, d,
H-17), 1.20 (3H, d, H-16), 1.153H, s, H-20),
1.04 3H, s, H-19), 0.86 (3H, s, H-18); "C-NMR
(150 MHz, CDCl3) 8: 15.65 (C-20), 19.23 (C-6),
22.72 (C-19), 22.94 (C-17), 25.08 (C-16), 27.04
(C-15), 28.21 (C-18), 28.41 (C-2), 30.24 (C-7),
37.26 (C-1), 37.35 (C-10), 39.25 (C-4), 50.25 (C-5),
78.97 (C-3), 111.22 (C-11), 126.85 (C-13), 127.34
(C-14), 131.93 (C-8), 148.02 (C-9), 150.91 (C-12).
PLE TH AT PC Bl S Se skt R GE AR AN —
#, B EY 9 NFEFE (Hinokiol).
WEY 10: L&A, SET SR REME
1} « ESI-MS m/z: 379[M+H]". 'H-NMR (600 MHz,
CDCly) 8: 5.88~5.76 (IH, m, H-14), 5.36 (1H,
dd, J=5.3, 2.8 Hz, H-6), 4.79~4.69 (2H, brs,
H-16), 2.46 2H, t, J=8.3 Hz, H-12), 2.11(1H,
m, H-8), 1.90 (1H, m, H-1la), 1.72 (1H, m,
H-11b), 1.58 (1H, d, J=2.0 Hz, H-5), 1.31(1H,
d, J=13.2 Hz, H-3a), 1.13 (1H, d, J=13.0, 2.7 Hz,
H-3b), 2.00 (3H, s, 6-OAc), 1.20 (3H, s, H-20),
0.95 (3H, s, H-18), 0.90 (3H, s, H-19), 0.85 (3H,
d, J=7.0 Hz, H-17); “C-NMR (150 MHz, CDCl;)
8: 17.46 (C-17), 19.94 (C-1), 20.33 (C-20), 23.28
(C-2%), 25.02 (C-2), 26.78 (C-3), 33.00 (C-8), 33.44
(C-18), 34.96 (C-12), 35.38 (C-10), 44.95 (C-11),
45.15 (C-7), 49.06 (C-5), 71.14 (C-6), 74.53 (C-16),
116.38 (C-14), 171.82 (C-15), 172.45 (C-13), 175.42
(C-1. LAk 'H A1 PC $odfs 5 ek g F A —
B, MU ZAE ) 10 D9 3R] N B (Vitexilactone) o
W& 11: ot ik, T & H k. ESI-MS
m/z: 379[M+H]". 'H-NMR(600 MHz, CDCl;) §:
5.46 (1H, q, J=1.5 Hz, H-6), 4.37 (1H, d, J=9.0 Hz,
H-16b), 4.18 (1H, d, J=9.0 Hz, H-16a), 2.91 (1H,
d, J=17.2Hz, H-14b), 2.50 (1H, d, J=17.2 Hz,
H-14a), 2.06 (3H, s, OAc), 1.78 (2H, t, J=9.3 Hz,
H-11), 1.24 (3H, s, H-20), 0.99 (3H, s, H-19),
0.96 (3H, s, H-18), 0.81 (3H, d, J=7.1 Hz, H-17);
BC-NMR(150 MHz, CDCls) &: 174.78 (C-15),
170.33 (OAc), 93.77 (C-13), 85.47 (C-9), 78.03
(C-16), 70.71 (C-6), 48.67 (C-5), 43.97 (C-14),
42.7 (C-7), 37.38 (C-12), 37.33 (C-10), 36.43
(C-11), 34.03 (C-3), 34.04 (C-4), 32.98 (C-18),
31.23 (C-8), 29.13 (C-2), 23.76 (CH3-OAc), 21.58
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(C-19), 19.45 (C-20), 18.53 (C-1), 16.91 (C-17).
PLETH AT P iR S SRR IE w3 A
fie — 3, MEwEhaw 10 ka4t 3 W
(Previtexilactone).

&Y 12: LEWMIRY), 5% T & 4i . ESI-MS
m/z: 323[M+H]". 'H-NMR(600 MHz, CDCl;) §:
449 (1H, dd, J=4.5, 11.5Hz, H-3), 2.03 (3H,
s, 2'-CH3), 0.96 (3H, s, 17-CH;), 0.88 3H, s,
15-CHs), 0.88 (3H, s, 16-CHs3), 0.86 (3H, d,
J=7.0 Hz, 14-CH3); *C-NMR(150 MHz, CDCl;) 5:
177.2 (C-13), 170.6 (C-1'), 93.3 (C-9), 80.0 (C-3),
46.1 (C-5), 41.9 (C-10), 37.7 (C-4), 36.7 (C-8),
30.8 (C-7), 29.4 (C-1, 12), 27.9 (C-15), 24.9 (C-11),
23.2 (C-2), 21.2(C-2"), 20.9 (C-6), 16.6 (C-16),
15.8 (C-14 or C-19), 15.4 (Cl4 or C-17). LA F'H
A BC #iE 5 ek P HRIE I Vitedoin B B A — 8,
% e AL A9 12 O Vitedoin B.

EW 13 BaERER, HETEN.
ESI-MS m/z: 427[M+H]". '"H-NMR (600 MHz,
CD;OD) &: 0.89 (3H, d, J=6.8 Hz, 23-CH; ), 0.74
(3H, s, 24-CH;), 0.88 3H, s, 25-CH3), 1.02 (3H,
s, 26-CH3), 1.05(3H, s, 27-CH;), 1.20 BH, s,
28-CH;), 1.10 (3H, s, 29-CH;), 0.97 (3H, s,
30-CH;), 2.31~2.42(2H, m, H-2), 2.27(1H, q,
J=6.8 Hz, H-4); ®C-NMR (150 MHz, CD;OD) &:
14.77 (C-24), 16.38 (C-23), 17.72 (C-26), 18.23
(C-25), 18.32 (C-7), 19.03 (C-27), 22.13 (C-1),
23.47 (C-12), 28.73 (C-20), 30.21 (C-15), 31.70
(C-28), 31.90 (C-30), 32.56 (C-17), 32.99 (C-21),
34.45 (C-29), 35.13 (C-11), 36.30 (C-19), 36.91
(C-16), 37.15(C-9), 38.78 (C-14), 39.50 (C-13),
39.21 (C-22), 41.32 (C-6), 41.75 (C-2), 42.31 (C-5),
43.85 (C-18), 51.95 (C-8), 58.72 (C-4), 59.54
(C-10), 213.25 (C=0). LI 'H F1 BC $edfs 5 ke
MBI IEA -, MEEHEY 13 NEHEHE
(Friedelin).

WEW14: AGEE, ST HE. ESI-MS
m/z: 289[M+H]". 'H-NMR (600 MHz, CD;OD) §:
7.32 (1H, d, J=8.4 Hz, H-5), 7.20 (1H, d, J=8.2 Hz,
H-6), 6.53 (1H, dd, J=8.4, 2.4 Hz, H-6), 6.48 (1H,
dd, J=8.2, 2.4 Hz, H-5"), 6.42 (1H, d, J=2.4 Hz,
H-3%), 6.34 (1H, d, J=2.4 Hz, H-8), 5.50 (1H,
m, H-4), 4.26 (1H, m, H-2b), 3.78 (3H, s, OCHs3),
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3.55 (1H, m, H-3), 3.54 (1H, m, H-2a); "C-NMR
(150 MHz, CD;0D) &: 39.54 (C-3), 54.52 (-OCH3),
66.18 (C-2), 69.03 (C-4), 105.86 (C-3"), 109.34
(C-8), 111.52 (C-5"), 117.40 (C-6), 119.48 (C-10),
122.45 (C-1'), 124.56 (C-6"), 131.77 (C-5), 156.68
(C-9), 158.72 (C-7), 160.65 (C-2"), 161.23 (C-4).
LE TH AT PC i S S m A ST, bk
EAG 14 72 k- 4'-%%&%-#%‘3@&5%
I (7,2'-Dihydroxy-4'-methoxyisoflavanol).

& 15 BWERMEK, SiETHEME .
ESI-MS m/z: 331[M+H] . 'H-NMR(600 MHz,
CD;0D) &: 7.63 (1H, s, H-2"), 7.53 (1H, dd, J=8.4,
2.4 Hz, H-5'), 6.88 (1H, dd, J=8.4, 2.4 Hz, H-6"),
6.55 (1H, s, H-6), 6.32 (1H, s, H-8), 3.87 (3H,
s, 3-OCH;), 3.78 (3H, s, 7-OCHj); “C-NMR
(150 MHz, CD;0D) &: 180.08 (C-4), 167.24 (C-7),
162.68 (C-5), 158.20 (C-4), 145.53 (C-2), 150.41
(C-3"), 145.8 (C-3), 139.87 (C-9), 122.38 (C-1"),
122.24 (C-2"), 116.56 (C-5"), 116.34 (C-6'), 106.57
(C-10), 98.90 (C-6), 93.14 (C-8), 60.52 (3-OCHj3),
56.52 (7-OCHz). LAl "H Al BC it 5 ikl
OB, WEEhEw 15 N 34.5-=F
K& -3,7- = H S KR B (3',4,5-Trihydroxyl-3,7-
dimethoxyfiavone).

&Y 16: Eé%ﬁ. ST & i . ESI-MS
m/z: 375[M+H]". 'H-NMR(600 MHz, CDCl;) §:
7.72 (1H, d, J= 1.8 Hz, H-2") 7.67 (1H, dd, J=8.4,
1.8 Hz, H-6"), 6.94 (1H, d, J=8.4 Hz, H-5",
6.48 (1H, s, H-8), 6.14 (1H, s, 3-OH), 3.98 (3H,
s, 3-OCH3), 3.96 (3H, s, 6-OCHs), 3.92 (3H, s,
7-OCH;), 3.86 (3H, s, 4-OCHs); "“C-NMR
(150 MHz, CDCl;) 8: 180.13 (C-4), 161.32 (C-7),
157.61 (C-6), 154.20 (C-5), 153.67 (C-4'), 150.38
(C-9), 146.70 (C-3"), 140.65 (C-3), 133.76 (C-2),
124.28 (C-2"), 122.78 (C-6"), 115.45 (C-I'), 111.84
(C-5"), 107.96 (C-10), 91.84 (C-8), 62.26 (7-OCHj3),
61.52 (6-OCH3), 57.74 (5-OCHs), 57.44 (4-OCHs).
PLE TH AT PO o S sk e — g,
TEAE Y 16 L4 IR K (Casticin).

WEM17: BHEBAK, 5B THEE. ESI-MS
m/z: 287[M+H]". 'H-NMR(600 Hz, DMSO-dq) &:
7.43 (1H, d, J=8.4 Hz, H-6'), 7.41 (1H, d, J=2.0 Hz,
H-2"), 6.90 (1H, d, J=8.5Hz, H-5"), 6.70 (1H,
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s, H-3), 6.48 (1H, d, J=2.4 Hz, H-8), 6.20 (1H,
d, J=2.4 Hz, H-6), ik "H ¥dfz 530kl It g —
B, WMUEEA AT 17 K R E K (Luteolin) .

&Y 18 TR, T AT - ESI-MS m/z:
359[M+H]". 'H-NMR(600 MHz, CDCls) §: 7.44
(1H, d, J=9.1 Hz, H-5"), 7.25(1H, d , J=2.4 Hz,
H-2'), 6.90 (1H, dd, J=9.1, 2.4 Hz, H-6"), 6.51 (1H,
s, H-8), 6.47 (1H, s, H-3), 3.91 (3H, s, 7-OCHj3),
3.85(3H, s, 6-OCHj), 3.90 (3H, S, 4'-OCHj),
3.89 3H, S, 3'-OCHj;); *C-NMR(150 MHz, CDCl;)
§: 183.88 (C-4), 165.25 (C-2), 160.12 (C-7), 154.65
(C-5), 154.12 (C-9), 153.56 (C-4"), 150.76 (C-3"),
133.23 (C-6), 124.75 (C-1'), 121.45(C-6'), 112.27
(C-5", 109.78 (C-2"), 107.19 (C-10), 105.78 (C-3),
91.03 (C-8),61.55 (6-OCH;), 57.76 (7-OCH3), 57.36
(14'-OCH3), 57.27 (3-OCH3). LL_E "H A1 BC it
HE 5 BB R A5, MR A 18 N
5-¥45-6,7,3',4'- 1Y 44 2 35 i (5-Hydroxy-6,7,3",4'-
tetramethoxyflavone).

1JCA¢% 19: % T W E . ESI-MS m/z:
287[M+H]". 'H-NMR(600 MHz, CD;OD)§: 7.12
(1H, d, J=2.0 Hz, H-6"), 6.85 (1H, dd, J=8.2,
2.0 Hz, H-4"), 6.72 (1H, d, J=8.2 Hz, H-3"), 6.50
(1H, s, H-3), 6.36 (1H, s, H-8), 6.21 (1H, s,
H-6); *C-NMR(150 MHz, CD;0D) 8: 183.12 (C-4),
165.70 (C-7), 164.52 (C-2), 162.82 (C-5), 158.16
(C-9), 151.27 (C-2"), 147.39 (C-5"), 122.62 (C-4"),
119.18 (C-3"), 116.49 (C-1'), 114.8 (C-6"), 104.67
(C-3), 103.64 (C-10), 99.07 (C-6), 94.56 (C-8).
PLE TH R Pe it 5 ocek RiE 8, i
K EW 19 A~ 572,5- 00 7 & A
(5,7,2",5'-Tetrahydroxyflavone).

&4 20: "TH-NMR (600 MHz, DMSO-dq) 5:
10.91 (1H, s, COOH), 7.37 (1H, d, J=1.8 Hz,
H-2), 7.29 (1H, dd, J=8.2, 1.8 Hz, H-6), 6.82 (1H,
d, J=8.2 Hz, H-5), 5.35 (2H, brs, OH); *C-NMR
(150 MHz, DMSO-dg) 8: 115.66 (C-2), 117.20
(C-5), 122.19 (C-1), 122.58 (C-6), 145.35 (C-4),
150.38 (C-3), 168.00 (COOH). LA "H 1 PC %
o 5 SR RE 1 — B S A 20 L
A% BR (Protocatechuic acid).

wEY 21 AEERMA, B TFHE.
'"H-NMR(600 MHz, CD;OD) &: 6.80 (2H, d,
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J=9.0 Hz, H-3,5), 7.87 (2H, d, J=9.0 Hz, H-2,6):
BC-NMR (150 MHz, CD;OD)8: 116.21 (C-3,5),
122.7 (C-1), 170.13 (COOH), 163.22 (C-4), 133.08
(C-2,6)o Lh_E "H A PC Pl Kot 5 ekt HRaE
SRR IR 8, W EY) 21 RxtiRHER
F IR (p-Hydroxybenzoic acid).

&Y 22. ABEERMAK, BT HE.
'H-NMR(600 MHz, CD;OD) &: 10.40 (1H, s,
COOH), 7.64 (1H, s, H-2), 6.98 (1H, d, J=8.0 Hz,
H-6), 6.87(1H, d, J=8.0 Hz, H-5), 5.33 (1H, brs,
OH), 3.82 3H, s, OCHj;); "C-NMR (150 MHz,
CD;0D) 8: 169.32 (COOH), 150.93 (C-4), 147.15
(C-3), 124.06 (C-6), 122.15 (C-1), 114.53 (C-5),
112.59 (C-2), 55.44 (-OCH3). LA I "H F1 3C Pt
o 5SmSR IE A8, M A 22
A HLZ (Vanillic acid).
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