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Chemical constituents from Vitex negundo var. heterophylla
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Abstract: Objective To study the chemical constituents in the twigs of Vitex negundo var. heterophylla. Methods A variety of silica
gel column chromatography, Sephadex LH-20 gel column chromatography, and HPLC methods were used for the separation and
purification of chemical composition. Their structures were identified on the basis of physicochemical property and spectral data.
Results Eight compounds were obtained and identified as apigenin-6-C-B-D-glucopyranosyl 8-C-a-L-arabinopyranoside (1), isoorientin
(2), luteolin-6-C-a-L-arabinopyranosyl-8-C-B-D-glucopyranoside (3), luteolin-6,8-di-C-a-L-arabinopyranoside (4), apigenin-6-o-L-
arabinopyranosyl-8-C-B-D-glucopyranoside (5), luteolin-6-C-a-L-arabinopyranosyl 8-C-B-L-arabinopyranoside (6), luteolin-6-C-p-L-
arabinopyranosyl-8-C-B-D-glucopyranoside (7), and luteolin-7-O-B-D-glucopyranoside (8). Conclusion Compounds 1 and 3—7 are
first isolated from the plants of Vifex Linn.

Key words: Vitex Linn.; Vitex negundo L. var. heterophylla (Franch.) Rehd.; isoorientin; galuteolin; flavone glycosides
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KRR B 2K -6- C-a1- L - B 37 A1 4 - 8- C-B-D- ML i 1 26
1t (luteolin-6-C-o-L-arabinopyranosyl-8-C-B-D-
glucopyranoside, 3). AJBH %-6,8-2-C-a-L-fil i fH
BELF (luteolin-6,8-di-C-a-L-arabinopyranoside, 4). /=%
% -6-C-o-L- BT i {1 W% -8-C-B-D- it W % %) Bl
( apigenin-6-C-a-L-arabinopyranosyl-8-C-B-D-glucopyra-
noside, 5). AR H 2K -6-C-a-L-Fi H {1 # -8-C-B-L-
a2 {AHEH (luteolin-6-C-a-L-arabinopyranosyl 8-C-
B-L-arabinopyranoside, 6). AJBE 2-6-C-B-L-Fi$i
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e 1. BERAR. =508k 28U0 80 R N
FH M, BEE A M 25772 . "H-NMR (300 MHz,
DMSO-ds) d: 8.02 (2H, d, J = 7.6 Hz, H-2', 6"), 6.90
(2H, d, J = 7.6 Hz, H-3', 5'), 6.79 (1H, s, H-3);
6-C-p-Glc: 4.70 (1H, d, J = 8.2 Hz, H-1""), 8-C-a-L-
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Ara: 4.74 (1H, d, J = 10.4 Hz, H-1"), 4.04 (1H, brt,
H-2"), 3.92 (1H, m, H-2""), 3.92 (1H, m, H-5"), 3.88
(1H, m, H-4"), 3.65 (1H, m, H-5"), 3.62 (I1H, m,
H-6""), 3.54 (1H, m, H-3"), 3.50 (1H, m, H-6""), 3.35
(3H, m, H-3""~5""); 3C-NMR (75 MHz, DMSO-ds) :
182.2 (C-4), 163.8 (C-2), 161.2 (C-5), 161.2 (C-7),
158.4 (C-4"), 155.4 (C-9), 129.0 (C-2', 6), 121.4
(C-1'), 115.8 (C-3', 5), 107.6 (C-6), 105.4 (C-8), 103.6
(C-10), 102.5 (C-3), 81.9 (C-5""), 78.9 (C-3"), 74.2
(C-1"), 73.8 (C-3"), 73.3 (C-1""), 70.9 (C-2""), 70.5
(C-2"), 70.1 (C-4"), 69.6 (C-5"), 68.5 (C-4"), 61.7
(C-6")o DA EiEEd 5 it 5, Mo e e
EWI 1 N -6-C-B-D-M I 3 A B -8-C-ar-L-BiT it
AR

a 2. BHEHREK. =FBR-EFALE N
B, VLRHAE 254775 . '"H-NMR (300 MHz,
DMSO-ds) : 7.42 (1H, d, J = 8.0 Hz, H-6'), 6.89 (1H,
d, J = 8.0 Hz, H-5"), 7.40 (1H, brs, H-2'), 6.67 (1H, s,
H-3), 6.48 (1H, s, H-8), 4.58 (1H, d, J = 9.9 Hz,
H-1"), 3.18 (1H, t, J = 9.0 Hz, H-4"), 3.26 (1H, m,
H-3"), 3.29 (1H, m, H-5"), 3.44 (1H, m, H-6"), 3.48
(1H, m, H-6"), 3.71 (1H, d, J = 9.9 Hz, H-2");
BC-NMR (75 MHz, DMSO-ds) o: 181.8 (C-4), 163.6
(C-2), 163.3 (C-7), 160.7 (C-5), 1562 (C-9), 149.7
(C-4), 145.7 (C-3'), 121.4 (C-1"), 119.0 (C-6'), 116.0
(C-5"), 113.3 (C-2'), 108.8 (C-6), 103.4 (C-10), 102.8
(C-3), 93.5 (C-8), 81.5 (C-5"), 78.9 (C-3"), 73.0 (C-1"),
70.6 (C-2"), 70.2 (C-4"), 61.5 (C-6"). LL_EJiEHIE 5
SCRRREDI— 2, WS R AY) 2 R IR

&M 3: EORB K. =RAEk-ERF AL N
FHME, AR EGFE. 'H-NMR (300 MHz,
DMSO-ds) J: 7.48 (1H, d, J = 7.8 Hz, H-6'), 6.83 (1H,
d, J=17.8 Hz, H-5"), 7.42 (1H, brs, H-2'), 6.62 (1H, s,
H-3), 4.72 (1H, d, J = 8.8 Hz, H-1""), 4.64 (1H, d, J =
8.8 Hz, H-1"), 3.92 (1H, m, H-5"), 3.89 (1H, m,
H-2""), 3.84 (1H, brs, H-4"), 3.63 (1H, m, H-5"), 3.60
(1H, m, H-6""), 3.54 (1H, m, H-3"), 3.52 (1H, m,
H-6""), 3.30 (3H, m, H-3""~5""); '*C-NMR (75 MHz,
DMSO-dg) 5: 182.1 (C-4), 164.1 (C-2), 158.2 (C-5),
155.0 (C-9), 149.9 (C-4"), 145.8 (C-3"), 121.8 (C-1"),
119.4 (C-6'), 115.7 (C-5'), 114.0 (C-2'), 108.2 (C-6),
105.0 (C-8), 103.4 (C-10), 102.4 (C-3), 74.2 (C-1"),
69.5 (C-2"), 73.9 (C-3"), 68.5 (C-4"), 70.1 (C-5"),

73.3 (C-1"), 70.9 (C-2"), 79.0 (C-3""), 70.7 (C-4""),
82.0 (C-5""), 61.6 (C-6""). LA L3t Ei 5 SCikfioE!®
—8, MUEEEY 3 AARREEK-6-C-o-L-FTHifH
W -8-C-B-D- M Wit ] 6 B

e 4: FEERAK. =S B-BRF AL SN
FHYE, Ui BRI A71E . ESI-MS m/z: 549 [M-H]
'H-.NMR (300 MHz, DMSO-ds) o: 13.77 (1H, s,
5-OH), 7.46 (1H, d, J = 8.3 Hz, H-6'), 6.88 (1H, d, J =
8.3 Hz, H-5"), 6.68 (1H, s, H-3), 4.76 (1H, d, J = 8.8 Hz,
H-1""), 468 (1H, d, J = 8.1 Hz, H-1"), 3.89 (1H, brt,
H-2"), 3.94 (1H, brt, H-2""), 3.86 (1H, m, H-4"), 3.86
(1H, m, H-5"), 3.84 (1H, m, H-4""), 3.63 (2H, m, H-5",
5", 3.50 (1H, m, H-3"), 3.46 (1H, m, H-3""), 3.46 (1H,
m, H-5""); BC-NMR (75 MHz, DMSO-ds) 6: 182.2
(C-4), 164.0 (C-2), 161.5 (C-5), 155.0 (C-9), 149.8
(C-4'), 145.5 (C-3"), 121.4 (C-1"), 119.7 (C-6'), 116.1
(C-5'), 113.7 (C-2"), 108.5 (C-6), 105.3 (C-8), 103.4
(C-10), 102.3 (C-3), 74.8 (C-1"), 74.7 (C-1"), 74.2
(C-3"), 74.1 (C-3"), 70.8 (C-5"), 70.2 (C-5"), 69.1
(C-2"), 69.0 (C-2""), 68.7 (C-4"), 68.7 (C-4""), LAt
a5 SRR IET— 8 WS E A ) 4 R R R -
6,8-2-C-o-L-Bil HifAHEH -

&Y 5. #HEMAK. ESIMS miz: 587 [M+
Na]". '"H-NMR (300 MHz, DMSO-ds) J: 13.8 (1H,
brs, 5-OH), 8.11 (2H, d, J = 7.6 Hz, H-2', 6'), 6.93
(2H, d, J = 7.6 Hz, H-3', 5"), 6.81 (1H, s, H-3), 4.79
(1H, d, J = 10.4 Hz, H-1"), 470 (1H, d, J = 8.2 Hz,
H-1""), 4.09 (1H, brt, H-2"), 3.90 (1H, m, H-2""), 3.88
(1H, m, H-5"), 3.88 (1H, m, H-4"), 3.68 (1H, m,
H-5"), 3.68 (1H, m, H-6""), 3.53 (1H, m, H-3"), 3.50
(1H, m, H-6""), 3.30 (3H, m, H-3""~5""); '3C-NMR
(75 MHz, DMSO-ds) 0: 129.3 (C-2', 6"), 116.1 (C-3',
5%, 102.3 (C-3), 182.6 (C-4), 8-C-B-Glc: 73.5 (C-1"),
69.9 (C-2"), 78.1 (C-3"), 70.7 (C-4"), 81.4 (C-5"),
61.1 (C-6"), 6-C-a-L-Ara: 74.9 (C-1""), 68.9 (C-2""),
74.5 (C-3""), 68.7 (C-4""), 70.1 (C-5""). LA LJitk%
P 5 SCEROE R — 8, MR AY) 5 ONAER-
6-C-01-L- B 337 4114 -8 - C-B-D-MH e 7] 26 B o

&t 6: FEERAK. =G B-HE AL N
FHYE, UiBHA By RIEAFAE . BESI-MS m/z: 573 [M+
Na]*. "H-NMR (300 MHz, DMSO-ds) 6: 13.80 (1H, s,
5-OH), 7.42 (1H, d, J = 8.4 Hz, H-6'), 6.88 (1H, d, J =
8.4 Hz, H-5'), 7.47 (1H, s, H-2'), 6.68 (1H, s, H-3),
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5.45 (1H, brs, H-1""), 4.48 (1H, d, J = 9.6 Hz, H-1"),
4.30 (1H, m, H-2"), 3.72 (1H, m, H-2"""), 4.00 (1H, m,
H-4""), 3.84 (1H, m, H-3""), 3.62 (2H, m, H-5""), 3.71
(1H, m, H-5"), 3.65 (1H, m, H-4"), 3.43 (1H, m,
H-5"), 3.33 (1H, m, H-3"); *C-NMR (75 MHz,
DMSO-de) 0: 119.0 (C-6"), 115.8 (C-5"), 113.6 (C-2"),
102.3 (C-3), 182.2 (C-4); 6-C-a-L-Ara: 74.3 (C-1"),
69.0 (C-2"), 74.0 (C-3"), 68.7 (C-4"), 70.0 (C-5");
8-C-p-L-Ara: 71.1 (C-1"), 72.5 (C-2""), 70.2 (C-3""),
63.3 (C-4"), 67.8 (C-5""). LA - Hidi 5 Sk ifaE®—2k,
WS EEY) 6 KRB H 3K -6-C-a-L- B Fi7 A7 H -
8-C-B-L-Bil AL

&Y 7. HEEMAR. =E BB E A N
B, VLEHE W 254775 . '"H-NMR (300 MHz,
DMSO-de) &: 13.64 (1H, s, 5-OH), 7.49 (1H, d, J =
8.4 Hz, H-6'), 6.89 (1H, d, J= 8.4 Hz, H-5"), 7.43 (1H,
s, H-2"), 6.67 (1H, s, H-3), 5.53 (1H, brs, H-1""), 4.58
(1H, d, J = 9.6 Hz, H-1"); 3.71 (1H, m, H-2""), 3.89
(1H, m, H-3""), 4.09 (1H, m, H-4""), 3.63 (1H, m,
H-5""), 3.99 (1H, m, H-2"), 3.22 (1H, m, H-3"), 3.11
(1H, m, H-4"), 3.22 (1H, m, H-5"), 3.38 (I1H, m,
H-6"), 3.59 (1H, m, H-6"); *C-NMR (75 MHz,
DMSO-ds) 0: 8-C-B-Glc: 72.9 (C-1"), 69.8 (C-2"),
79.0 (C-3"), 70.8 (C-4"), 81.7 (C-5"), 61.7 (C-6");
6-C-p-Ara: 71.3 (C-1""), 72.4 (C-2"), 70.0 (C-3""),
63.1 (C-4"), 67.0 (C-5""), 119.0 (C-6"), 115.9 (C-5),
113.6 (C-2"), 102.5 (C-3), 182.1 (C-4), 163.4 (C-2),
157.3 (C-5), 154.7 (C-9), 149.9 (C-4'), 145.8 (C-3"),
121.4 (C-1'), 109.3 (C-6), 103.0 (C-10). DL E¥¥EY
SCHRIRIEDI— 2, WMUS & T WK B -6-C-
B-L- B F57 AT K-8 - C--D- MLk Mo 1 6 W

e 8: LM A. =FIE-FA
IR, SRR, 'TH-NMR (300 MHz,
DMSO-de) d: 13.00 (1H, s, 5-OH), 7.44 (1H, dd, J =
8.3, 1.9 Hz, H-6'), 6.89 (1H, d, J = 8.3 Hz, H-5"), 7.43
(1H, d, J = 1.9 Hz, H-2), 6.78 (1H, d, J = 1.8 Hz,
H-6), 6.44 (1H, d, J = 1.8 Hz, H-8), 6.67 (1H, s, H-3),
5.07 (1H, d, J = 7.5 Hz, H-1"), 3.44 (1H, m, H-2"),

3.29 (1H, m, H-3"), 3.26 (1H, m, H-4"), 3.22 (1H, m,
H-5"), 3.48 (1H, m, H-6"), 3.71 (1H, brd, J= 10.7 Hz,
H-6"); 3C-NMR (75 MHz, DMSO-ds) 6: 181.9 (C-4),
99.5 (C-6), 94.7 (C-8), 164.5 (C-2), 162.9 (C-5), 161.1
(C-7), 156.9 (C-9), 149.9 (C-4'), 145.8 (C-3"), 121.4
(C-1"), 119.2 (C-6"), 116.0 (C-5"), 113.6 (C-2"), 105.3
(C-10), 103.2(C-3), 99.8 (C-1"), 77.2 (C-3"), 76.4
(C-5"), 73.1 (C-2"), 69.5 (C-4"), 60.6 (C-6"). AL
T ok E! O3, WS R A 8 AR B
K-7-0-B-D-F E KA
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