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Chemical Constituents of Vitex negundo var. cannabifolia Fruits
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[ Abstract | Objective: The purpose of this article was to study the chemical constituents of Vitex negundo
var. cannabifolia fruits. Method: Constituents were separated and repeatedly purified through column
chromatography on silica gel column, ODS and preparative HPLC. Their structures were elucidated by spectral
analysis. Result; Eight compounds were obtained from the ethyl acetate extracts, their structures were identified
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hydroxymethyl-7-methoxy-3, 4-dihydro-2-naphthaldehyde (3), ethyl p-hydroxybenzoate (4), 5, 4'-dihydroxy-3,
6, 7, 8, 3'-pentamethoxyflavone (5), 5-hydroxy-6, 7, 3', 4'-tetramethoxyflavone (6), 5, 4’-dihydroxy-6,

7, 8, 3'-tetramethoxyflavone (7), isolariciresinol (8). Conclusion; Compounds 4, 5 and 7 were obtained from

this genus for the first time. Compound 2 was obtained from this plant for the first time.
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ET 8 MMEE Y. Bl o 5 AL H IR R (casticin,
1)  E WA IEZE (detetrahydroconidendrin, 2) |
6-F2 Bk -4B-(4-F2 k-3 -H S JE R JL ) -3 a-38 HH AL -7 -1
S HE3, 4-2 A -2-Z5 B (6-hydroxy-48-( 4-hydroxy-3-
methoxyphenyl ) -3a-hydroxymethyl-7-methoxy-3 ,4-dihy-
dro-2-naphthaldehyde, 3) X} ¥ 3K H g Z BE (ethyl
p-hydroxybenzoate, 4) |5,4'- % %:-3,6,7,8,3'-1.
4 & &% B (5, 4'-dihydroxy-3, 6, 7, 8, 3'-
pentamethoxyflavone, 5) [ 5-32 4#-6,7,3",4'-J4 H 4
FHE (5-hydroxy-6, 7, 3’, 4’ -tetramethoxyflavone,,
6) .5,4'-" ¥ 3-6,7,8,3 U H 4 H i (5,4'-
dihydroxy-6,7,8,3'-tetramethoxyflavone, 7) . 5 % it
W& (isolariciresinol ,8) . H ik &% 4,5,7 K
HRMIZERY e S 2 hE RN
oAt
1

XT-5 B8 0 00 A (b stRHMYC L B A R
J7) , ARX-500 A% il JE 4R B3 A (Tt Bruker 2%
w] ), 1100 % Series LC/MSD Trap [fi %1% ( Agilent) ,
il % 8 HPLC ( H A B A W) Hedera C,g 2 AH (2,1
# (10.0 mm x250 mm,5 wm) ,0DS # ( YMC-Pack

Vitex species; Vitex negundo var. cannabifolia fruits; chemical constituents

ODS-A, 5 um, 10 mm x 250 mm) , {4 i F &k i
200 ~300 H (HFHEHFEATT ) 430+ i sl —
R 2GR R A BR A w AR L, H R R AR 2 AR B R A
Rl P2 5 7 o E HE R B A ) 4 Vitex negundo var.
cannabifolia BT 15 2L B 5L,
2 REEHE

W A IR A B O S5 I A3 K B [T IR
PRPE R, BRI 80% LW, FrE ok, &b,
MIEER I 2 W, BIR 4 b, & JF B4R, D8R Ve 4 22
Bk . FH A ol ik R IR L OE TR AT B AR 3 R,
[ Wiz i 710 45 30 AH L B 2E U

il TR £, T 8 43 28 e JRE A €3, 03] DA — G HH -
PR, A Jif I - PN R A 32 R 5, 28 ODS i 45 1w 250 A
OIE ik E I, 53 8 MMEEW, 1 (15 mg),
2(8 mg),3(10 mg),4(10 mg),5(12 mg),6(30
mg) ,7(10 mg) ,8(16 mg) .
3 #HMEE

k& 1 B AL (MeOH), mp 189 ~
190 °C , £h 2 -4 4 S i PH 4, ESI-MS m/z 375 [ M +
H] " ,'H-NMR (CDCl,, 500 MHz) §: 12.58 (1H,
brs, OH-5), 7.74 (1H, dd, J=2.5, 8.5 Hz, H-
6'),7.68 (1H, d, J=2.5 Hz, H2'), 6.98(1H,
d, J=8.5 Hz, H-5'), 6.54 (1H, s, H-8), 3.98
(3H, s, OCH,-3), 3.95 (3H, s, OCH,-6), 3.92
(3H, s, OCH,-7), 3.82(3H, s, OCH,4")."C-
NMR (CDCl,, 125 MHz) §: 179.0 (C-4), 158.9
(C-7),155.5 (C9), 152.7 (C-5), 152.2 (C-=2),
148.8 (C-4'), 145.5 (C-3"), 139.0 (C-3), 132.2
(C-6), 123.5 (C-1"), 121.5 (C-6"), 114.3 (C-
5'), 110.3 (C-=2"), 106.5 (C-10), 90.3 (C-8),
60.9 (OCH,-3), 59.9 (OCH,-6), 56.1 (OCH,-7),
55.8 (OCH;-4") . DL % 5 3cmk[7 ] i ) 2 4
IR (casticin) JEA - i EMEGY 1 5
T4 Z

a2 Bas RS & (CHCL-MeOH) , mp
182 ~ 184 °C ,ESI-MS m/z 353 [M + H] " ,'"H-NMR
(CDbCl,, 500 MHz) §:10.04 (1H, br s, OH-6),
9.21 (1H, brs, OH-4'),8.24 (1H, s, H-1), 7.56
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(1H, s, H8), 7.13 (1H, s, H-5), 6.94 (1H, d,
J=2.0 Hz, H-2'), 6.89 (1H, d, J=8.0 Hz, H-
5'),6.78 (1H, dd, J=2.0, 8.0 Hz, H-6"),5.30
(1H, d, J=14.5 Hz, Ha-3a), 5.20 (1H, d, J =
14.5 Hz, Hb-3a), 3.87 (3H, s, OCH,-3"), 3.73
(3H, s, OCH,-7).,”C-NMR (CDCl,, 125 MHz)§:
171.2 (C-2a), 150.2 (C-6), 149.5 (C-7), 147.8
(C3"), 146.4 (C4'), 137.4 (C-3), 131.5 (C-
10), 131.1 (C4), 129.1 (C9), 126.7 (C-1"),
123.3 (C-1), 121.9 (C-6"), 119.8 (C-2), 115.8
(C-5"), 113.3 (C-2"), 108.4 (C-8), 107.4 (C-
5), 69.4 (C-3a), 55.7 (OCH,-3"), 55.6 (OCH,-
7)o VA EEHE S SCHR 8 ] il iy L W A B2 IR R
(detetrahydroconidendrin) FeAx — 3, & E &Y
2 EMAHEIEER

k&% 3 # (4 & (CHCL-MeOH ), mp
126 ~127 °C ,ESI-MS m/z 357 [M + H] * ,'H-NMR
(CDCL,, 500 MHz)8:9.52 (1H, s, H2a), 7.55
(1H, s, H-1), 7.16 (1H, s, H-8), 6.71 (1H, s,
H-5),6.64 (1H, d, J=1.5 Hz, H2'), 6.59 (1H,
d, J=8.0 Hz, H-5"), 6.21 (1H, dd, J=1.5, 8.0
Hz, H-6'), 4.32 (1H, s, H4), 3.87 (3H, s,
OCH,-3"), 3.72 (3H, s, OCH,-7), 3.36 (1H, m,
H-3aq), 3.06 (1H, m, H-3), 2.95 (1H, m, H-
3a),""C-NMR (CDCl,, 125 MHz)§:192.4 (C-2a),
149.7(C-6), 147.2(C-3"), 147.0 (C-1), 146.6
(C-7), 144.8 (C4"), 136.0 (C-1'), 134.4 (C-
2), 132.8 (C-10), 122.6 (C-9), 119.2 (C-6"),
117.4 (C-8), 115.1 (C-5"), 113.1 (C-5), 111.5
(C2"), 60.6 (C3a), 55.7 (OCH,-3"), 55.6
(OCH,-7), 41.9 (C-3), 42.1 (C4), VLIRS X
BR[O ]I 1) 6- 32 4B (4-F55E-3- A HE R I ) -Ba- 2
HOE-7-F S BE-3, 4- A 2-Z5 B (6-hydroxy-4B-(4-
hydroxy-3-methoxyphenyl ) -3a-hydroxymethyl-7-methoxy-
3,4-dihydro-2-naphthaldehyde ) 3 7K — Z | H 28 € 1k
B3 R 6-F2HL-AB-(4-F2 5L -3-H E LR IL) 3a- 12
FHOEE-7- WA -3 4- T 5 2- 25

k& ™4 B g g (CHCL ), mp 101 ~
102 °C ,'H-NMR (CDCl,, 500 MHz)§:7.90 (2H, d,
J=7.2 Hz, H2,6), 6.98 (1H, OH-4), 6. 84 (2H,
d, J=7.2 Hz, OH-3,5),4.32 (2H, q, J=7.0 Hz,
H-1'), 1.38 (3H, t, J=7.0 Hz, H2"),”C-NMR
(CDCL,,125 MHz) :8167.2 (C=0), 160.3 (C-4),
131.8 (C2,6), 122.3 (C-1), 115.2 (C-3,5),
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61.1 (C-1"), 14.3 (C-2"), DL ¥4l 5 3Cmk[10]
i 38 B X R FEIE R LR (ethyl p-hydroxybenzoate)
BEAR MU EAE Y 4 X R EERH R O .

k&% 5 ¥ 45 & (CHCL ), H-NMR
(DMSO-d, , 500 MHz)6:7.67 (1H, d, J=2.0 Hz,
H-2'),7.63 (1H, dd, J =8.5, 2.0 Hz, H-6"),
6.97 (1H, d, J=8.5 Hz, H-5"), 4.01 (3H,s),
3.90 (3H,s), 3.85 (3H,s), 3.82 (3H,s), 3.81
(3H,s) (5 x OCH,).”C-NMR ( DMSO-d,, 125
MHz)§:178.4 (C-4),156.0 (C-2), 150.1 (C-4"),
152.3 (C-7), 148.1 (C-5), 147.6 (C-3"), 144.3
(C9), 137.6 (C-3), 135.4 (C-6), 132.4 (C-8),
122.4 (C-6"),120.6 (C-1"), 115.9 (C-5"), 111.6
(C-2"), 106.7 (C-10), 61.4 (OCH,-8), 60.5
(OCH,-6), 59.6 (OCH,-3), 55.5 (OCH,-3"), LA
EE S SCmk[ 11 ) RiERY 5,47 -5 %-3,6,7,8,3"-
T A KW (S5, 4'-dihydroxy-3, 6, 7, 8, 3'-
pentamethoxyflavone ) J: A~ — 3, # KBk 5 5 R
5,4"- "% 5-3,6,7,8,3 -1 F AR L B

&6 WK (CHCL,) ,ESI-MS m/z 359
[M +1]",'H-NMR (CDCl,, 500 MHz) §:7.42
(1H,dd, J=2.0, 9.0 Hz, H6'), 7.24 (1H, d,
J=2.0 Hz, H2"), 6.88 (1H, d, J=9.0 Hz, H-
5'),6.52 (1H, s, H-8), 6.47 (1H, s,H-3), 3.89
(3H, s, OCH,-7), 3.87 (3H, s, OCH,4"), 3.86
(3H, s, OCH,-3"), 3.84 (3H, s, OCH,-6),"C-
NMR (CDCI,,125 MHz)§:183.7 (C-4), 165.0 (C-
2), 159.8 (C-7), 154.3 (C-5), 154.1 (C9),
153.3 (C-4"), 150.4 (C-3"), 133.7 (C-6), 124.8
(C-1"), 121.2 (C-6"), 112.1 (C-5"), 109.8 (C-
2'), 107.2 (C-10), 105.4 (C-3), 91.7(C-8),
61.9 (OCH,-6), 57.4 (OCH,-7), 57.2 ( OCH,-
4"),57.1 (OCH;-3") . LA b %l 53k [ 12 ] 48
) S-F24-6,7,3",4 -4 H 48 5L B i (5-hydroxy-6,7,
3',4’-tetramethoxyflavone ) 4 — 2, [N I % E b &
Y6k 5-¥H-6,7,3" ,4"-PY H A LA

k&7 EEEIRES & (CHCL, ), ESI-MS
m/z:375 [M +1] " 'H-NMR (CDCl,, 500 MHz)§:
12.49 (1H, brs, OH-5), 7.52 (1H, dd, J=8.4,
2.0 Hz, H-6"), 7.40 (1H, d, J=2.0 Hz, H-2"),
7.05 (1H, d, J=8.4 Hz, H-5"), 6.56 (1H, s, H-
3),6.15 (1H, brs, OH-4"), 4.12 (3H,s), 3.98
(3H,s), 3.97 (3H,s), 3.94 (3H,s) (4 x
OCH,) ,"C-NMR(CDCI,,125 MHz)§:183.1 (C-4),
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164.0 (C-2), 153.1 (C-7), 149.6 (C-4"), 149.5
(C-5),146.7 (C-3"), 145.8 (C-9), 136.6 (C-6),
133.0 (C-8), 123.2 (C-6"), 120.7 (C-1"),115.2
(C-5"), 108.3 (C-2"), 107.1 (C-10), 103.9 (C-
3), 62.0,61.8,61.1,56.2 (OCH, x4)., UL I %#
Sk 13 14RE /Y 5,47 - " F 46,7 ,8,3 - U HI 4 5L
Hilii (5,4 -dihydroxy-6,7, 8, 3'-tetramethoxyflavone )
A - WS EhEWT hs5,4-25H56,7,
8,3 -0 T A i v ]

&8 HEKAK (MeOH) ,ESI-MS m/z 361
[M +1]",'"H-NMR (CD,0D, 500 MHz) §: 6. 54
(IH, s, H-2), 6.12 (1H, s, H-5),6.58 (1H, d,
J=1.8 Hz,H2'), 6.65 (1H, d, J=7.9 Hz, H-
5'),6.52 (1H, dd, J=1.8, 7.9 Hz, H-6"), 3.74
(1H, m, H-8'),3.65 (1H, m, H9'a), 3.36 (1H,
m, H9'b), 3.58 (2H, m, H9), 2.71 (2H, d,
J=7.7Hz, H7),1.92 (1H, m, H-8), 1.65 (1H,
m, H-7"),3.71 (3H, s, OCH,-3), 3.68 (3H, s,
OCH,-3") ,”C-NMR (CD,0D, 125 MHz) &: 149.0
(C-3), 147.2 (C-3"), 146.1 (C4), 145.4 (C-
4'), 138.3 (C-1"), 134.1 (C-6), 128.8 (C-1),
123.2 (C-6"), 117.4 (C-5), 116.2 (C-5"), 113.8
(C2), 112.4 (C-2"),66.1 (€C9),62.3 (C9'),
48.8 (C-8'),48.0 (C-7"), 39.9 (C-8), 33.6 (C-
7),56.4 (OCH,-3), 56.3(0CH,-3"), VI F¥#E S
SCHR[ 14 ] 4l 18 B9 5 7% it #A BB & (isolariciresinol ) J
A, KIS e B 8 i IR .
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