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A new flavonoid glycoside from leaves of Vitex negundo var. cannabifolia
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Abstract: Objective To investigate the flavonoid glycosides from the leaves of Vitex negundo var. cannabifolia. Methods Column
chromatography including silica gel, Sephadex LH-20, and ODS was used to separate and purify the chemical constituents, and their
structures were elucidated by physicochemical properties, MS, and NMR spectroscopic data. Results Seven flavonoid glycosides
were obtained from the ethyl acetate layer of 95% EtOH extract of the leaves of V. negundo var. cannabifolia, and identified as
luteolin-4'-O-(6"-0O-p-hydroxybenzoyl)-p-D-glucoside (1), luteolin-7-O-(6"-O-p-hydroxybenzoyl)-f-D-glucoside (2), luteolin-6-C-
(6"-O-trans-caffeoyl)-B-D-glucoside (3), luteolin-6-C-(2"-O-trans-cafteoyl)-p-D-glucoside (4), perfoliatumin A (5), isovitexin (6), and
luteolin-7-O-B-D-glucoside (7). Conclusion Compound 1 is a new compound named cannabifolin G; Compounds 2—4 and 7 are
obtained from this plant for the first time; Compound 5 is firstly isolated from the plants in Vitex L.
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95% LR U ISR L BRESAHEAT T R L2
AR ARSIz AR I R 2 B R0 v 4 9 45 8
7T AEE RGO E A KRB R -4-0-
(6"-O-XF ¥2 HE 2K F I 36)-B-D- 1 % B4 [luteolin-4'-
0-(6"-O-p-hydroxybenzoyl)-B-D-glucoside, 1]. A&
B 2R -7-0-(6"-0- X F 1k 58 T I A% )-B-D- 44 26 Bl 17
[luteolin-7-O-(6"-O-p-hydroxybenzoyl)-p-D-glucoside,
2] AR SR HEZR-6-C-(6"-0- S X -WHFIBESE)-B-D- 11 26 Bl
1 [luteolin-6-C-(6"-O-trans-caffeoyl)-B-D-glucoside,
3]\ AR EFR-6-C-(2"-0- F 3 - WM F )-B-D- il 26 B
1 [luteolin-6-C-(2"-O-trans-caffeoyl)-B-D-glucoside ,
4]. perfoliatumin A (5). 54132 (isovitexin, 6)
HIAR R %38 -7-0-B-D- 1 % B 1 (luteolin-7-O-B-D-
glucoside, 7). WWEW 1 &, thEWSH
RN B R oy B R, S 2~4. TN
RN LRt E | R
1 EFES5HH

RO - B 1 B TRAT IS TR B A CH A B
N5 Varian 500 A% W3R (35 E Varian 2 H] )
Sephadex LH-20 Jik} (Amersham Biosciences, i
$; ODS AR (40~63 um, 1 [H Merck):
TEIE GFasq W)= PRI CHH 4027 TAVREFUIT s AF
3% FREIR (200~300 H) 4 Byifgil T 477,
HAth R A it

FEIRIHT 2012 4 9 HER B RS E R, didt
TR ot G K 2% % 5 IR Vitex negundo
L. var. cannabifolia (Sieb. et Zucc.) Hand. -Mazz. [1]
o HFRA (G5 JLI-VNC-201209) {71 Ak 5t
B 25 K28 T 2 AR S O
2 REBSSE

I (10.0 kg) FH 95% LBEIRIRERE (3 X 100
L, #K 3 h), $RIGEREJERIBOER, RERRE
(3.6 kg), hnid /K, WO AE . BER LB
IETREARG, 3204 e A, (310 @) B MR
HBAL (350 @) 1E T EEFAL (1300 2D

BE R S BE AL (290 g) SRERAE (IS Ir &, —
SUFE-HE (20 0 1—0 0 1D BREEZEBAE] 12 AN
4y (Fr. 1~12). Fr. 8 SRERA A% (200~300 H)

I, 13 9 N> (Fr. SA~8D). Fr. 8E £ Sephadex
LH-20. mEfcAE g2k, BE0EY 1 (4mg) Fl
2 (2mg). Fr. 10 £ (200~300 H) 7
B, AE-TEE (20 10 1) BREVERL, 759 A
W4y (Fr. 10A~10D). Fr. 10F & Z it ODS Al
Sephadex LH-20 #: 417 55, 134654 3(200 mg) .
4 (50 mg) F15 (20 mg). Fr. 10G £ Sephadex LH-20
FEEE 2, AP 6 (55mg) 17 (15mg).
3 LT

&Y 1: G [alh —83° (c 0.1, MeOH).
UV (nm): 326, 261, 211. HR-ESI-MS 45 k>
T T IE mlz 567.112 6 [M—H], 1541 567.114 4,
dity PC-NMR B EUE A E A S o T AN
CasHp4O130 IR i SR iZAb S &3 (3 440 cm ™).
BAL (1658 em ) S AL (1 619 cm™ #1508 cm™)
SEETRE. AL 1 1 IDNMR U 1 AR
FAILIE LS 5 oy 7.83 (2H, d, J = 8.0 Hz, H-2"",
6", 6.88 (2H, d, J = 8.0 Hz, H-3"", 5"); Jc 165.8
(C=0), 162.5 (C-4""), 131.9 (C-2"", 6", 115.8 (C-3"",
5y, 1 AR FES S 0 4.98 (1H, d, J=7.0 Hz,
H-1"); dc 101.4 (C-1"), 73.7 (C-2"), 76.2 (C-3"), 70.7
(C-4"), 74.5 (C-5"), 64.1 (C-6") Fl 1 ARG Z M5
5 0y 6.73 (1H, s, H-3), 6.49 (1H, d, J = 1.5 Hz, H-8),
6.21 (1H, d, J= 2.0 Hz, H-6), 7.46 (1H, d, J= 2.0 Hz,
H-2'), 7.25 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 7.18 (1H, d,
J=18.5Hz, H-5"). $#&n-BY 12 1 DMRBEREH
EREF LA KA 1 R R B %
7-0-(6"-O-%F ¥ 5528 H Il 35)-B-D-Fl A W (20 11
NMR $a™HAT b, BB Hn e . ety
)1 ) HMBC #§, 2 H-1" (05 4.98) 5K
PRELZE C-4' (Oc 148.7) AFAES-BRIZFEMIDG; 1
NOE SE5GH, BRI A0 1) H-1" (0 4.98) B, K
JREE) H-5" (0 7.18) {55 KA B4 EE . Fik %L
PUERAAL S 1 PR I 1 A AR B B
C-4'BMASE C-7 f7. {E 1D NMR b, 258 (1)
H-6" (0y 4.54, 4.25) F1C-6" (6c 64.1) Wl MK AL
¥, HEMFTZTHE 6-OH BREEAL, x5k
X F RSB AE AR 1R 6 47 5 AR 4 HMBC i 4
ZHE H-6"b (On 4.25) 5% F2 I 2K M O 1) o 3
C-7" (6c 165.8) M-t B AT St —PUEsE T
TORHEWT. 25 LTI, A1 AR AR
F-4-0-(6"-O- X R HERK I EL)-B-D- I ZE W T, 4
T Go SRR 1, HAZRIEE)E WE 1,
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Fig. 1 Structure and key NOE and HMBC correlations of

compound 1

&M 2. #EOKAR, ESI-MS m/z: 567 [M—H] .
"H-NMR (500 MHz, DMSO-ds) d: 13.02 (1H, s,
5-OH), 7.79 (2H, d, J = 8.0 Hz, H-2"", 6'"), 7.42 (1H,
d, J = 2.0 Hz, H-2"), 7.41 (1H, dd, J = 8.0, 2.0 Hz,
H-6"), 6.89 (1H, d, J = 8.0 Hz, H-5'), 6.77 (1H, d, J =
2.0 Hz, H-8), 6.75 (1H, s, H-3), 6.71 (2H, d, J = 8.0
Hz, H-3", 5", 6.51 (1H, d, J = 2.0 Hz, H-6), 5.20
(1H, d, J = 7.5 Hz, H-1"), 4.56 (1H, d, J = 11.0 Hz,
H-6"a), 4.13 (1H, dd, J = 12.0, 7.5 Hz, H-6"b), 3.91

£1 AW 170289 NMR 38
Table 1 NMR spectroscopic data of compounds 1 and 2
ek i % ek L %
1 1 2 1 1 2
2 163.6, C 164.6, C 1" 498 (d, /J=7.0 Hz) 101.4, CH 99.2,CH
3 6.73 (s) 104.3, CH 103.1, CH 2" 3.39 (m) 73.7,CH 72.9,CH
4 182.1,C 181.9,C 3" 3.38 (m) 76.2, CH 76.2, CH
5 161.9,C 156.9, C 4" 3.31 (m) 70.7, CH 70.1, CH
6 6.21 (d,J=2.0 Hz) 99.4, CH 99.3,CH 5" 3.81 (dt,J=38.5, 1.5 Hz) 74.5,CH 73.8,CH
7 164.8, C 162.7,C 6"a 4.54(dd,J=12.0,1.5Hz) 64.1,CH, 64.0, CH,
8 6.49 (d, J=1.5Hz) 94.5,CH 94.8, CH 6"b  4.25(dd, J=12.0, 7.0 Hz)
9 157.8,C 161.3,C I 120.8, C 1214,C
10 104.5,C 105.3,C 2" 7.83(d,J=28.0Hz) 131.9, CH 131.5, CH
1 125.3,C 120.2,C 3" 6.88(d,J=8.0Hz) 115.8, CH 115.3,CH
2" 7.46(d,J=2.0Hz) 114.2, CH 113.6, CH 4 162.5,C 162.0,C
3’ 1474, C 145.8,C 5" 6.88(d,J=8.0Hz) 115.8, CH 115.3, CH
4 148.7,C 150.0, C 6"  7.83(d,J=8.0Hz) 131.9, CH 131.5, CH
5" 7.18(d,J=8.5Hz) 116.4, CH 116.0, CH 7" 165.8, C 165.5,C
6 7.25(dd,J=8.52.0Hz) 118.5,CH 119.2, CH

(1H, d, J = 10.0 Hz, H-5"), 3.45 (1H, m, H-2"), 3.45
(1H, m, H-3"), 3.32 (1H, m, H-4"); ""C-NMR (125
MHz, DMSO-ds) i W3 1. LA Eds 5 ki s
JEA S, W A 2 AR 2 -7-0-(6"-0-
X FR ALK FR L )-B-D- 1 AT B

A 3: TR K, ESI-MS m/z: 609 [M—H] »
'H-NMR (500 MHz, CD;0D) &: 7.51 (1H, d, J = 16.0
Hz, H-7""), 7.23 (1H, d, J = 2.0 Hz, H-2'), 7.21 (1H,
dd, J = 8.0, 2.0 Hz, H-6'), 6.96 (1H, d, J = 2.0 Hz,
H-2""), 6.84 (1H, dd, J = 8.0, 2.0 Hz, H-6""), 6.81 (1H,
d, J = 8.0 Hz, H-5"), 6.72 (1H, d, J = 8.0 Hz, H-5),
6.37 (1H, s, H-3), 6.34 (1H, s, H-8), 6.23 (1H, d, J =
16.0 Hz, H-8""), 4.96 (1H, d, J = 10.0 Hz, H-1"), 4.57
(1H, d, J = 11.5 Hz, H-6"a), 4.41 (1H, dd, J = 12.0,
5.5 Hz, H-6"b), 427 (1H, m, H-2"), 3.73 (1H, brs,
H-5"), 3.58 (1H, m, H-4"), 3.58 (1H, m, H-3");
BC-NMR (125 MHz, CD;0D) &: 183.8 (C-4), 169.4

(C-9"), 166.0 (C-2), 164.8 (C-7), 162.0 (C-5), 158.6
(C-9), 150.8 (C-4"), 149.5 (C-4""), 147.2 (C-7""), 146.8
(C-3"), 146.6 (C-3), 127.8 (C-1""), 123.5 (C-1'),
123.1 (C-6""), 120.5 (C-6"), 116.8 (C-5"), 116.5
(C-5"), 115.3 (C-2), 114.9 (C-8"), 114.2 (C-2'),
108.6 (C-6), 105.2 (C-10), 103.9 (C-3), 95.4 (C-8),
79.9 (C-3"), 79.9 (C-5"), 75.5 (C-1"), 72.6 (C-2"),
72.0 (C-4"), 65.1 (C-6")o PL_LH¥ L5 Skl i 3 A
— 3 WSS 3 KRR E-6-C-(6"-0-J
- L) - B-D- T R 1

AW 4: AR K, ESI-MS m/z: 609 [M—H] &
"H-NMR (500 MHz, CD;0D) é: 7.36 (1H, d, J = 15.5
Hz, H-7"), 7.25 (1H, d, J = 2.0 Hz, H-2), 7.22 (1H,
dd, J = 8.5, 2.5 Hz, H-6'), 6.89 (1H, d, J = 2.0 Hz,
H-2""), 6.82 (1H, dd, J = 8.0, 2.0 Hz, H-6""), 6.78 (1H,
d, J = 8.0 Hz, H-5""), 6.68 (1H, d, J = 8.5 Hz, H-5"),
6.40 (1H, s, H-8), 6.38 (1H, s, H-3), 6.04 (1H, d, J =
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15.5 Hz, H-8'"), 5.66 (1H, brs, H-2"), 5.12 (1H, d, J =
10.0 Hz, H-1"), 3.96 (1H, dd, J = 12.0, 2.0 Hz, H-6"a),
3.82 (1H, dd, J = 12.0, 5.5 Hz, H-6"b), 3.77 (1H, t, J =
9.0 Hz, H-3"), 3.63 (1H, t, J = 9.0 Hz, H-4"), 3.53
(1H, m, H-5"); *C-NMR (125 MHz, CD;0D) ¢: 183.9
(C-4), 168.4 (C-9"), 166.3 (C-2), 164.6 (C-7), 161.5
(C-5), 158.8 (C-9), 151.0 (C-4"), 149.5 (C-4""), 147.1
(C-7"), 146.9 (C-3'), 146.7 (C-3""), 128.0 (C-1"),
123.6 (C-1"), 123.0 (C-6""), 120.5 (C-6'), 116.8 (C-5"),
116.6 (C-5"), 115.2 (C-2"), 115.0 (C-8"), 114.3
(C-2"), 107.9 (C-6), 105.1 (C-10), 104.0 (C-3), 95.5
(C-8), 82.9 (C-5"), 78.1 (C-3"), 74.0 (C-2"), 73.3
(C-1"), 71.9 (C-4"), 62.9 (C-6"). VL %3k 5 SRR
EHA ), M e A 4 KR #-6-C-(2"-
O-J5 2 -NMERE L )-B-D- i A Bl

&) 5. Bk K, ESI-MS m/z: 567 [M—H] .
'H-NMR (500 MHz, DMSO-ds) J: 13.59 (I1H, s,
5-OH), 7.80 (2H, d, J = 8.0 Hz, H-2"", "), 7.40 (1H,
dd, J = 8.5, 2.0 Hz, H-6'), 7.39 (1H, d, J = 2.0 Hz,
H-2'), 6.88 (1H, d, J = 8.5 Hz, H-5"), 6.84 2H, d, J =
8.0 Hz, H-3", 5", 6.65 (1H, s, H-3), 6.47 (1H, s,
H-8), 4.65 (1H, d, J = 9.5 Hz, H-1"), 443 (1H, d, J =
11.5 Hz, H-6"a), 425 (1H, dd, J = 11.5, 4.5 Hz,
H-6"b), 4.13 (1H, t, J = 8.0 Hz, H-2"), 3.50 (1H, brs,
H-5"), 3.32 (1H, t, J = 9.0 Hz, H-4"), 3.26 (1H, t, J =
8.5 Hz, H-3"); C-NMR (125 MHz, DMSO-d) 6
181.8 (C-4), 165.5 (C-7""), 163.6 (C-2), 163.3 (C-7),
161.9 (C-4""), 160.8 (C-5), 156.2 (C-9), 149.7 (C-4"),
145.7 (C-3"), 131.4 (C-2"", 6"), 121.3 (C-1'), 120.4
(C-1"), 118.9 (C-6"), 116.0 (C-5"), 115.3 (C-3"", 5"),
113.2 (C-2'), 108.6 (C-6), 103.3 (C-10), 102.7 (C-3),
93.5 (C-8), 78.7 (C-3"), 78.1 (C-5"), 73.2 (C-1"), 70.2
(C-2"), 70.0 (C-4"), 64.2 (C-6"). LA L%k 5 ik
EHEA P, WA S N perfoliatumin A

G 6: FE 0K K, ESI-MS m/z: 431 [M—H] .
'H-NMR (500 MHz, DMSO-ds) J: 13.58 (1H, s,
5-OH), 7.87 (2H, d, J = 8.5 Hz, H-2', 6'), 6.92 (2H, d,
J = 8.5 Hz, H-3', 5"), 6.73 (1H, s, H-8), 6.54 (1H, s,
H-3), 4.66 (1H, d, J = 9.5 Hz, H-1"), 4.10 (1H, m,
H-2"), 3.74 (1H, d, J = 11.0 Hz, H-6"a), 3.50 (1H, dd,
J =10.5, 4.5 Hz, H-6"b), 3.29~3.18 (3H, m, H-3"~
5"); “C-NMR (125 MHz, DMSO-d;) J: 182.1 (C-4),
163.8 (C-2), 163.5 (C-7), 161.3 (C-4"), 160.8 (C-5),

156.5 (C-9), 128.6 (C-2', 6"), 121.3 (C-1"), 116.2 (C-3,
5", 108.9 (C-6), 103.7 (C-10), 103.0 (C-3), 94.0 (C-8),
81.7 (C-5"), 79.1 (C-3"), 73.3 (C-1"), 70.8 (C-2"),
70.5 (C-4"), 61.7 (C-6")o L gl 55 SCR R IE Fa A
— 8, WA 6 R .

AW T: KK, ESI-MS m/z: 447 [M—H] &
'H-NMR (500 MHz, DMSO-dq) J: 7.44 (1H, dd, J =
8.0, 1.5 Hz, H-6"), 7.41 (1H, d, J= 1.5 Hz, H-2'), 6.91
(1H, d, J = 8.0 Hz, H-5", 6.79 (1H, d, J = 1.5 Hz,
H-8), 6.74 (1H, s, H-3), 6.44 (1H, d, J = 1.5 Hz, H-6),
5.08 (1H, d, J = 7.5 Hz, H-1"), 3.72~3.19 (6H, m,
H-2"~6"); “C-NMR (125 MHz, DMSO-dq) J: 181.9
(C-4), 164.5 (C-2), 162.9 (C-7), 161.1 (C-5), 156.9
(C-9), 150.0 (C-4"), 146.0 (C-3"), 121.3 (C-1"), 119.2
(C-6", 116.0 (C-5"), 113.5 (C-2"), 105.3 (C-10), 103.1
(C-3),99.9 (C-6), 99.5 (C-1"), 94.7 (C-8), 77.2 (C-3"),
76.4 (C-5"), 73.1 (C-2"), 69.6 (C-4"), 60.6 (C-6"). LA
S o E A Y, s et e T A
AR PEHFR-T-O-B-D- R B -
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