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Chemical constituents from fruits of Vitex negundo
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Abstract: Objective To investigate the chemical constituents in the fruits of Vitex negundo. Methods The chemical constituents
were isolated and purified by solvent extraction together with column chromatography. Their structures were elucidated by chemical
and spectroscopic methods. Results Fourteen compounds were isolated and identified as 24(-methyl-5a-lanosta-25-one (1),
stigmast-4-en-63-ol-3-one (2), ergosterol peroxide (3), xanthotoxin (4), 5, 8-dimethoxypsoralen (5), 5, 7-dihydroxychromone (6), 2, 6-
dimethoxy-1, 4-benzoquinone (7), 7-oxositosterol (8), 2-methoxy-4-(3-methoxy-1-propenyl)-phenol (9), trans-3, 5-dimethoxy-4-
hydroxy-cinnamic aldehyde (10), coniferyl aldehyde (11), casticin (12), luteolin (13), and 4, 5-dihydroxy-3, 6, 7-trimethoxyflavone
(14). Conclusion Compounds 1—11 are isolated from this plant for the first time.
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PRIEMCON FE . R, MR, G, . HLO
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g, gl ARk, AEOR TP 2 B AS B K
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OB E PO PR S R e R,
(AR FPLHI M 75 223t — 2Dt O T I B L 24 B
YERWEERE, T R AR IR AR S, A SEge X
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RSN BRI 14 MEEY), 090558 K 240-H1HE-50-
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A (7-oxositosterol, 8). 2-H1 4 F-4-(3-H1 44,
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aldehyde, 10). A 411 (coniferyl aldehyde, 11)
BIH & (casticin, 12). ARJFEH ZE (luteolin,
13). 4, 5- 3336, 7-= FHILFHE (4,
5-dihydroxy-3, 6, 7-trimethoxyflavone, 14). 4k
G 1~11 N IR 5y 2543 2
1 XE5HH

RY—2 B sk R i A48 ) 2B 77
Bruker Vector 22/N TAd B IH-AR 48 3 21 41 15 g 1l
Bruker 2] 4277, H AT 275—50 BYLT AN T ACH
HAL AP Shimadzu UV—2550 EKAMEIRECA
HA A7, Perkin Elmer model 343 & Perkin
Elmer A w4577 ; Bruker DRX—500 A% RE AR
75 E Bruker A )4 7E; Mat—212 itz (EI- MS);
Q-Tof micro (ESI-MS); ZF—1 % = FI& At i
T 1T AR DURA S & A PR A R A2

ke H (200~300 H) 4 1AM & 2 R TTF
KA % ] 4 775 Sephadex LH-20 ( Amersham
Pharmacia Biotech); ODS RPg AR (20~40
um) A YMC Aal47r=; AB-8 RILWAE b K
TFR2E KA FE A7, HSHF sy B THURIAR Ay 200
B RS R TF RARK ) A= H AR A 4
Fraf (E 2R R 2RI PR A HD.

B R EH DU TERE, 258 —F P KAF 2524
AR 2 P T R 2 T A S e Oy T MR ) R A
YIS Vitex negundo L. B I RS SE
2 REESE

WO T 298 25 kg, KR, H 8 AT 80% &
P N FABIRFRE 3 0, BERGEEN 2 h, e Hs [RIEs 1
Joi o BRI 4B 15 L ZRARK o B A U S5 AR AR
P EE (15 LX6). & H ke (15 LX3). B
LlE (15 LX3) FMNETEE (15 LX3) AL, 439
WA 4T 4 My o B =S ReEAL (260 g) KA
SRR, DA V- R £ (50 01— 0 ¢
1) BREEVERAS 7 ANy A~G. Hirh, B 414> (5.9
g) B0 ODS AHM: AT 4> B alifh, LA
HEE-/K (401D vElesaeEy 1. 2, 3. 8; C
44y (6.5 g) KH ODS KAt & )5, H—
44 Sephadex LH-20 B AT (il kAT 4li4k,, LA
BEK (40D WA EMk&Y 4. 5. 100 11, 12; D
44 (8.6 g) K ODS JeAHA: (i, LLHEE-/K
(40%—80%) FHEELEMAAZIMEY) 6. 7. 9. 13, 14,
3 GMETE

& 1. sk, mp255~256 C. [a]p

+40.0 (¢ 0.04, CHCls). Libermann-Burchard [V 5
B . EI-MS m/z: 428 [M]', 302, 205, 191, 179, 165,
123, 109, 95, IR veer (cm™'): 2 940, 1 715 (C=0).
'H-NMR (600 MHz, CDCL3) d: 0.73 (3H, s, H-18),
0.88 (6H, d, J = 6.4 Hz, H-21, 24"), 0.96 (3H, s, H-29),
1.00 (3H, s, H-27), 1.01 (3H, s, H-28), 1.05 (3H, s,
H-19), 120 (3H, s, H-26), 2.24 (1H, m, H-24);
BC-NMR (150 MHz, CDCL) d: 6.8 (C-24"), 14.6
(C-18), 17.9 (C-21), 182 (C-2), 18.7 (C-19), 20.3
(C-28), 22.3 (C-6), 30.5 (C-16), 31.8 (C-27), 32.1
(C-26), 32.4 (C-7), 32.8 (C-11), 35.0 (C-29), 35.3
(C-22), 35.6 (C-15), 36.0 (C-23), 37.4 (C-10), 38.3
(C-4), 39.2 (C-1), 39.7 (C-14), 41.3 (C-3), 41.5
(C-12), 42.1 (C-13), 42.8 (C-8), 53.1 (C-9, 17), 58.2
(C-24), 59.5 (C-5, 20), 213.2 (C-25). LA_L % 5 SCHk
i — 8, e A 1 0 240 TP IE-50- LB
e-25-M .

&Y 2: A K. mp 192~194 C.
Libermann-Burchard < [ 5 B PE . IR vee: (cm™):
3 400~3 500 (OH), 2 958, 2 869, 1 680 (C=0), 1 466,
1 384, 1 232, 880, UV MM (nm): 217, 232, 249,
EI-MS m/z: 428 [M]". "H-NMR (400 MHz, CDCl;) ¢:
5.81 (1H, s, H-4), 4.35 (1H, m, H-6), 0.74 (3H, s,
H-18), 1.37 (3H, s, H-19), 0.94 3H, d, J = 7. 2 Hz,
H-21), 0.85 (3H, d, J = 6.6 Hz, H-26), 0.83 (3H, d, J =
6.6 Hz, H-27), 0.87 (3H, t, J = 7.2 Hz, H-29); "°C-
NMR (100 MHz, CDCl3) 6: 37.3 (C-1), 34.5 (C-2),
200.6 (C-3), 126.5 (C-4), 168.8 (C-5), 73.5 (C-6), 38.8
(C-7), 30.0 (C-8), 54.0 (C-9), 38.2 (C-10), 21.2
(C-11), 39.8 (C-12), 42.7 (C-13), 56.1 (C-14), 24.4
(C-15), 28.4 (C-16), 56.3 (C-17), 12.2 (18-CH3), 19.7
(19-CH3), 36.3 (C-20), 19.0 (21-CH3), 34.1 (C-22),
26.4 (C-23), 46.1 (C-24), 29.4 (C-25), 20.0 (26-CH3),
19.3 (27-CHs), 23.3 (C-28), 12.2 (29-CH3). L _E#ds
5 SCmkiE 80, MOS et A 2 i ke-4-
Jii-6B-HE-3- M .

a3 AR, mp 184~186 C, [al
—19.6 (¢ 0.5, CHCls), Libermann-Burchard J 3 FH % o
EI-MS m/z: 428 [M]" (7), 410 [M—18]" (14), 396
[M—32]" (93) M ILAhfE B85 SRR S YIAHLL, HF
PRI 396 (M—20, 93) IR, $EnA7 i 4 .
'H-NMR (400 MHz, CDCLy) é: 6.50 (1H, d, J = 8.4
Hz, H-7), 6.25 (1H, d, J = 8.4 Hz, H-6), 5.23 (1H, dd,
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J =152, 7.6 Hz, H-22), 5.14 (1H, dd, J = 15.2, 8.0
Hz, H-23), 3.97 (1H, m, H-3); "“C-NMR (100 MHz,
CDCl3) d: 135.2 (C-6), 135.0 (C-7), 132.1 (C-23),
130.6 (C-22), 82.1 (C-5), 79.3 (C-8), 66.4 (C-3), 56.1
(C-17), 51.6 (C-9), 51.0 (C-14), 44.5 (C-13), 42.7
(C-24), 39.7 (C-20), 39.3 (C-12), 36.9 (C-4, 10), 34.6
(C-1), 33.0 (C-25), 30.1 (C-2), 28.6 (C-16), 23.4
(C-15), 20.9 (C-27), 20.6 (C-11), 19.9 (C-26), 19.6
(C-21), 18.2 (C-19), 17.5 (C-28), 12.9 (C-18). A %k
3 5 SCHRARE — 30T, MO RS 3 O A
Y.

th &Y 4: A€ K ESI-MS m/z: 217 [M+H]' .
'H-NMR (500 MHz, CDCls) 6: 7.76 (1H, d, J = 9.6
Hz, H-4), 7.69 (1H, d, J = 2.2 Hz, H-2'), 7.35 (1H, s,
H-5), 6.82 (1H, d, J = 2.2 Hz, H-3"), 6.38 (1H, d, J =
9.6 Hz, H-3), 4.30 (3H, s, -OCH;); "*C-NMR (125
MHz, CDCly) 6: 160.5 (C-2), 114.8 (C-3), 1443
(C-4), 112.9 (C-5), 126.1 (C-6), 147.6 (C-7), 132.7
(C-8), 143.1 (C-9), 116.5 (C-10), 146.6 (C-2'), 106.8
(C-3"), 61.4 ((OCHs). LA ¥l b5 ek — ™,
WO LAY 4 e .

&Y 5: AR K .mp 148~150 C.'"H-NMR
(500 MHz, CDCl3) 8: 8.12 (1H, d, J = 9.9 Hz, H-4),
7.63 (1H, d, J=2.4 Hz, H-2'), 6.99 (1H, d, J = 2.4 Hz,
H-3"), 6.30 (1H, d, J = 9.9 Hz, H-3), 4.17 (6H, s,
2X-OCHj3); “C-NMR (125 MHz, CDCl3) d 160.5
(C-2), 112.8 (C-3), 139.5 (C-4), 1444 (C-5), 114.9
(C-6), 149.9 (C-7), 128.3 (C-8), 143.7 (C-9), 107.7
(C-10), 145.3 (C-2'), 105.3 (C-3'), 60.9 (OCH3), 61.7
(-OCH;). AW G 4 2 H 1 4LH R IE Bk
A5, ST IAEHIATES, HENLHRE 567
A8 A 2 AR, LA 3 i el b5 SRR
— 5 A 5 O 5, 8- AR IEAME IF £

EY 6: WO K. mp 266~268 C,
IRvE2 (em™): 3 100~2 600, 1 640, 1 608, 1 540,
840, 740. UV AN (nm): 200, 234, 258, 279 298,
ESI-MS m/z: 179 [M+H]", 177 [M—H] . 'H-NMR
(400 MHz, DMSO-dg) 6: 12.70 (1H, s, 5-OH), 10.90
(1H, brs, 7-OH), 8.18 (1H, d, J = 6.0 Hz, H-2), 6.37
(1H, d, J= 2.0 Hz, H-8), 6.28 (1H, d, J = 6.0 Hz, H-3),
6.20 (1H, d, J = 2.0 Hz, H-6); "*C-NMR (100 MHz,
DMSO-de) 6 181.3 (C-4), 164.3 (C-7), 161.6 (C-5),
157.8 (C-9), 157.5 (C-2), 110.5 (C-3), 104.9 (C-10),

99.0 (C-6), 94.0 (C-8). LA L% ds5 SCik i
P, BB 6 N 5, 7- LA 5 .
) 7: SR AR . mp 253~257 C, ESI-MS
miz: 169 [M+H] . 'H-NMR (400 MHz, CDCL3) ¢:
3.82 (6H, s, 2X-OCH;), 5.86 (2H, s, H-3, 5);
NMR (100 MHz, CDCls) &: 56.5 (2X-OCH;), 107.4
(C-3, 5), 157.3 (C-2, 6), 176.7 (C-1), 186.9 (C-4). %5
UL e E B R, 2 Skt e, %
SEWAYT N 2, 6- — HEEIE-1, 4K
& 8: A4 E# K. Libermann-
Burchard [ W [H 1. EI-MS m/z: 429 [M—+H]" (100).
'H-NMR (600 MHz, CDCl;) &: 3.67 (1H, m, H-3),
5.69 (1H, s, H-6), 0.68 (3H, s, 18-CHs), 1.20 (3H, s,
19-CHs), 0.93 (3H, d, J = 6.4 Hz, 21-CH3), 0.80 (3H,
d, J = 7.0 Hz, 26-CHs), 0.83 (3H, d, J = 7.0 Hz,
27-CHj), 0.85 (3H, d, J = 7.8 Hz, 29-CH3); "C-NMR
(150 MHz, CDCl3) d: 36.1 (C-1), 31.1 (C-2), 70.5
(C-3), 41.8 (C-4), 165.1 (C-5), 126.1 (C-6), 202.3
(C-7), 45.4 (C-8), 49.9 (C-9), 38.4 (C-10), 21.2
(C-11), 38.7 (C-12), 42.9 (C-13), 49.9 (C-14), 26.1
(C-15), 28.5 (C-16), 54.7 (C-17), 11.9 (C-18), 17.3
(C-19), 36.3 (C-20), 18.9 (C-21), 33.9 (C-22), 26.3
(C-23), 45.8 (C-24), 29.1 (C-25), 19.8 (C-26), 19.0
(C-27),23.0 (C-28), 11.9 (C-29). L EX¥¥ 5 SCHkIR
E-g, M A 8 h T4 B
AT 9: WEOHRY . UV AL (nm): 254,
AR N SR, $ERAT I AL . "H-NMR (600
MHz, CDCls) 6: 6.93 (1H, d, J = 1.8 Hz, H-2'), 6.89
(1H, dd, J = 8.4, 1.8 Hz, H-6), 6.86 (1H, d, J= 8.4 Hz,
H-5), 6.53 (1H, d, J = 15.6 Hz, H-7), 6.13 (1H, m,
H-8), 5.65 (1H, s, 4-OH), 4.07 (2H, dd, J = 1.2, 10.0
Hz, H-9), 3.88 (3H, s, 3-OCHs), 3.38 (3H, s, 9-
OCH;); "“C-NMR (150 MHz, CDCLy) d: 146.6 (C-3),
145.6 (C-4), 132.7 (C-7), 123.6 (C-8), 120.4 (C-6),
114.4 (C-5), 108.3 (C-2), 73.2 (C-9), 57.9 (3-OCHs),
55.9 (9-OCHz). LA F¥Hs 55 3cmkdfs —5d™, ke
A5 9 O 2-FAE H-4-(3- AR - 1- ) - 2K
WHEY 10: EHEAK K. mp 104~106 C,
'H-NMR (400 MHz, CDCL3) 6: 9.65 (1H, d, J = 7.8
Hz, -CHO), 7.38 (1H, d, J = 15.8 Hz, H-7), 6.82 (2H,
s, H-2, 6), 6.61 (1H, dd, J = 7.8, 15.8 Hz, H-8), 5.98
(1H, s, -OH), 3.94 (6H, s, 2X-OCH3): "“C-NMR (100
MHz, CDCl3) &: 193.6 (C-9, -CHO), 153.4 (C-7),

A —
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147.4 (C-3, 5), 125.5 (C-4), 138.1 (C-1), 126.7 (C-8),
105.6 (C-2, 6), 56.4 (2X-OCH;). %A YK NMR
Bl S RARAREARL, (R LRAMARE 2 T 1 4145
A, T HIRE E A 2 MBS A (O
6.82, s, 2H), RIUNZAEILE 5 08 1 A AL
HA . DAE S 5 ScikapE — 80, s et A
P10 23, 5- A SE-4-FR L - PR
a1 EER A, mp82~85 C, =&k
BB R YE, PRI . "TH-NMR (400 MHz,
CD;0D) : 9.54 (1H, d, J = 7.8 Hz, -CHO), 7.56 (1H,
d, J =15.7 Hz, H-7), 7.22 (1H, d, J = 1.8 Hz, H-2),
7.14 (1H, dd, J = 1.8, 8.2 Hz, H-6), 6.83 (1H, d, J =
8.2 Hz, H-5), 6.61 (1H, dd, J = 7.8, 15.7 Hz, H-8),
3.88 (3H, s, -OCH3); *C-NMR (100 MHz, CD;0D) §:
196.4 (C-9, CHO), 156.7 (C-7), 152.7 (C-3), 150.0
(C-4), 127.6 (C-1), 126.7 (C-8), 125.6 (C-6), 117.1
(C-5), 112.4 (C-2), 56.8 (-OCHz)o L FA%RE%H B
BAAEWEA 1A 1,3, 4 BURIIRR (5 2 NS
PR 1AM 1A o B-ANHLFIE 55 B,
55 SRR A S, e A 10 AN
AW 12: REAHK K. mp 188~190 C. #h
FR-EH SN S B o FAB-MS m/z: 374 [M]" (100).
'H-NMR (600 MHz, CDCls) 6: 12.61 (1H, s, 5-OH),
7.70 (1H, d, J= 1.8 Hz, H-2), 7.67 (1H, d, /= 1.8, 8.4
Hz, H-6"), 7.04 (1H, d, J = 8.4 Hz, H-5), 6.50 (1H, s,
H-8), 6.14 (1H, s, 3'-OH), 3.98 (3H, s, 3-OCHs), 3.96
(3H, s, 6-OCH3), 3.92 (3H, s, 7-OCHj3), 3.86 (3H, s,
4-OCH;); "“C-NMR (150 MHz, CDCls) &: 152.3
(C-2), 138.6 (C-3), 178.8 (C-4), 1322 (C-5), 158.7
(C-6), 152.7 (C-7), 90.3 (C-8), 155.9 (C-9), 106.5
(C-10), 122.4 (C-1"), 110.9 (C-2'), 146.4 (C-3"), 148.4
(C-4"), 114.6 (C-5"), 122.6 (C-6"), 60.9 (3-OCH3), 60.1
(6-OCHj3), 56.3 (7-OCH3), 56.1 (4'-OCH3). 5 CHR%L
P A — 2, St 12 KA & .
&) 13: AR, mp328~330 C. hilk-
BRSSP IR vED (em): 3 350 (OH), 1 645
(C=0), 1594, 1559, 1 502 (Ar). UV A (nm): 253,
260, 290, 349, EI-MS m/z: 286 [M]", 269, 258, 229,
153, 134, 69, 28. 'H-NMR (500 Hz, DMSO-ds) o:
6.20 (1H, d, J= 2.1 Hz, H-6), 6.48 (1H, d, J=2.1 Hz,
H-8), 6.70 (1H, s, H-3), 6.90 (1H, d, J = 8.5 Hz, H-5),
7.41 (1H, d, J= 2.0 Hz, H-2), 7.43 (1H, d, J = 8.5 Hz,
H-6). bR ¥H 5 scmkdaE 857, i HLS o

i) REME—3, e aw 13 AR,

EY14: FORAR. mp221~223 C. #HIR-
BERY SO BB . EI-MS m/z: 344 [M]" (100), 329,
327,326, 325, 316, 315, 313, 301, 298. 'H-NMR (600
MHz, CD;COCDs) d: 12.72 (1H, s, 5-OH), 9.23 (1H,
s, 4-OH), 8.04 (2H, d, J= 9.0 Hz, H-2', 6'), 7.02 (2H,
d, J=9.0 Hz, H-3', 5'), 6.79 (1H, s, H-8), 3.97 (3H, s,
3-OCH3), 3.87 (3H, s, 6-OCH;), 3.80 (3H, s, 7-
OCH;); “C-NMR (150 MHz, CD;COCD;) &: 153.6
(C-2), 139.6 (C-3), 180.2 (C-4), 154.0 (C-5), 133.6
(C-6), 160.5 (C-7), 92.1 (C-8), 157.5 (C-9), 107.5
(C-10), 123.1 (C-1"), 131.7 (C-2', 6"), 116.9 (C-3', 5),
161.5 (C-4"), 61.0 (3-OCHj3), 60.7 (6-OCH3), 57.3
(7-OCHy). 455 3cikARaE e, %ot 5w 14
4, 5- ¥R HE-3, 6, 7-— AR LT

S 30k
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