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Chemical constituents from Vitex negundo
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Abstract: Objective To investigate the chemical constituents from Vitex negundo. Methods The chemical constituents were
separated and purified by column chromatography including ODS, Sephadex LH-20, and silica gel columns. Their structures were
elucidated on the basis of physicochemical properties and spectral data. Results Eleven compounds were identified as isoorientin (1),
vitegnoside (2), luteolin-7-O-B-D-glucopyranoside (3), isovitexin (4), luetolin-3'-O-f-D-glucuronide (5), apigenin-7-O-B-D-glucoside
(6), kaempferol-3-O-B-D-glucopyranoside (7), methyl rosmarinate (8), 5-O-caffeoyl quinic acid methylester (9), caffeic acid (10), and
grevilloside G (11), respectively. Conclusion Compounds 3 and 4 are isolated from V. negundo for the first time, and compounds
5—11 are firstly obtained from the plants of Vitex Linn.

Key words: Vitex negundo L.; apigenin-7-O-f-D-glucoside; kaempferol-3-O-p-D-glucopyranoside; methyl rosmarinate; caffeic acid
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rosmarinate, 8). 5-O-WIMFIEHE-Z= T/ 5 (5-0-
caffeoyl quinic acid methylester, 9). WIHER (caffeic
acid, 10) FURHETF G (grevilloside G, 11). b5
Y 5~11 E NI E R oy SR 3), E
3. 4 A E RN T B
1 50

X—5 B b m e A CIE B 2R pe AN A 7] D)5
Jasco FT/IR—480 Plus Fourier Transform ZI7M i
1 CHAS &5 Jasco V—550 4841/ ] UL
G CH AP 234 Bruker AV—400 MHz
M 3P (485 Bruker /A #]); Finnigan LCQ
Advantage MAX 5T 4% (32 [H Thermo /A 7] ) ; Dionex
o3 B B R A Lk { (3£ 1E Dionex A ]
Cosmosil Cg B34 (250 mmX4.6 mm, 5 pm) (3
Cosmosil A7) ); Varian il 87 & 80RAH (R
(3£ [ Varian A F]D; HEOIEHEERKR G5 SiFEd T
J ) R GF254 EETI CIH & 427 TS
F1); Sephadex LH-20 (Pharmacia A 5]); ODS A+
s R (FEE Merck A Fr G A 4
Al a4l

BT 2009 4 9 FIR A RET M, HER
K227 5t J G243 %8 58 A s F Vitex negundo L.
4kk. HIFRA (4’5 2009091827) f7 T BRI K
S R TR
2 ROSSE

FORAHE 9.0 kg, 95%ZBHBIEAEE 30 h, 2
WOk s A 4 22 T REnR, 13318 E (600 g),
TG EKRE, HRAEE . BEIR AR IE T AR
WG, A3 30 0E T REHA7 (300 g0 IF T EEHIAL (300 ),
SRERAE B, A U5-FEE (100 10, 99 11,
98 12, 80 : 20, 70 : 30 50 : 50, 0:100) BHJELL
W33 6 MEy (Fr. A~F). Fr. B & R
i, G-V RS 1 (25 mg) A2 (15
mg). Fr. D &A%, S 05-FEE (100 10,
95:5.90:10. 80 :20.70:30.50:50.0:100)
BREEUEME, 174 ODS. Sephadex LH-20 & HPLC il
#oraaith, HAEEY 3 (20 mg). 4 (12 mg).
5 (13mg) 16 (15mg). Fr. E %4 Sephadex LH-20
HEtG i ODS i il J il # HPLC 4r B aiufs 4k
A7 (40 mg). 8 (10 mg). 9 (12 mg). 10 (13 mg)
K11 (15mg).
3 FEMEE

WED1: PRk R (FRD, FeCly Wl MV

BAREA. UVANT (nm): 252, 3415 IR v (cm™):
3423, 1 851, 1 389, 1 068; ESI-MS m/z: 449 [M+
H]". 'H-NMR (400 MHz, DMSO-dq) J: 13.56 (1H,
brs, 5-OH), 7.41 (1H, d, J = 8.0 Hz, H-6'), 7.40 (1H, s,
H-2"), 6.89 (1H, d, J = 8.0 Hz, H-5"), 6.66 (1H, s,
H-3), 6.48 (1H, s, H-6), 4.60 (1H, d, J = 9.8 Hz,
H-17), 4.05 (1H, t, J = 8.9 Hz, H-2"), 3.69 (1H, d, J =
11.2 Hz, H-6"a), 3.41 (1H, dd, J = 11.2, 5.3 Hz,
H-6"b), 3.11~3.23 (3H, m, H-3"~5"); C-NMR
(100 MHz, DMSO-ds) o: 181.8 (C-4), 163.6 (C-2),
163.4 (C-7), 160.7 (C-5), 156.2 (C-9), 149.7 (C-4),
145.8 (C-3"), 121.4 (C-1"), 118.9 (C-6'), 116.0 (C-5"),
113.1 (C-2), 108.9 (C-6), 103.3 (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"). LA L-Hdi 5 kIR IE
—5P, MR A1 N R,

&) 2: B AR CHEE), #hIR P01 Molish
S8 S, B IR O B0 UV (nm )
207, 257, 338; IRvee (cm ): 3 430, 1 855, 1 390,
1 065; ESI-MS m/z: 463 [M+H]". 'H-NMR (400
MHz, DMSO-de) &: 7.67 (1H, d, J = 2.1 Hz, H-2),
7.64 (1H, dd, J = 2.1, 8.5 Hz, H-6'), 6.97 (1H, d, J =
8.5 Hz, H-5"), 6.83 (1H, s, H-3), 6.47 (1H, d, J = 2.0
Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.23 (1H, d,
J = 7.6 Hz, H-1"), 421 (1H, d, J = 9.6 Hz, H-5"),
3.34~4.23 (3H, m, H-2"~4"), 3.69 (3H, s, -OCH3);
BC-NMR (100 MHz, DMSO-dq) J: 181.2 (C-2), 168.7
(C-6"), 163.9 (C-7), 162.8 (C-2), 160.9 (C-5), 156.8
(C-9), 150.7 (C-4), 144.7 (C-3"), 121.5 (C-6'), 120.7
(C-1'), 116.2 (C-5"), 114.0 (C-2), 103.1 (C-3), 102.6
(C-10), 100.3 (C-1"), 98.4 (C-6), 93.5 (C-8), 74.7
(C-3"), 74.6 (C-5"), 72.4 (C-2"), 70.8 (C-4"), 51.5
(-OCH3)o VL - ¥dfa 5 Scikaiis— 300, dos e th sy
W2 BRI

AW 3: Bk R CFED, #hIR B4 F1 Molish
RSB RYE, B IR - I . UV A
(nm): 206, 255; IRver (cm'): 3 443, 1 857, 1 400,
1203, 1 077; ESI-MS m/z: 449 [M+H]". 'H-NMR
(400 MHz, DMSO-dg) &: 12.98 (1H, s, 5-OH), 7.43
(1H, dd, J = 2.2, 8.2 Hz, H-6'), 7.41 (1H, d, J = 2.2
Hz, H-2"), 6.91 (1H, d, J = 8.2 Hz, H-5'), 6.79 (1H, d,
J =22 Hz, H-8), 6.74 (1H, s, H-3), 6.45 (1H, d, J =
2.1 Hz, H-6), 5.08 (1H, d, J= 7.2 Hz, H-1"), 5.08 (1H,
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d, J=7.3 Hz, H-1"), 3.11~3.72 (5H, m, H-2"~6");
BC-NMR (100 MHz, DMSO-dq) J: 181.9 (C-4), 164.5
(C-2), 162.9 (C-7), 161.1 (C-5), 156.9 (C-9), 149.9
(C-4"), 145.8 (C-3"), 121.4 (C-1"), 119.1 (C-6"), 116.0
(C-5"), 113.6 (C-2'), 103.2 (C-10), 103.1 (C-3), 99.9
(C-1"), 99.5 (C-6), 94.7 (C-8), 77.1 (C-5"), 76.4
(C-3"), 73.1 (C-2"), 69.6 (C-4"), 60.6 (C-6"). LA %k
P 5 cwkiE— 8, WA 3 IR R %
7-O-B-D-ML I 2T -

HAEY) 4: EEMARCHED, R B8 1 Molish
RSB UV AYOT (am): 270, 302; IRvEY
(cm™): 3 447, 2 943, 1 696, 1 472, 1 032; ESI-MS
m/z: 431 [M—H] . 'H-NMR (400 MHz, DMSO-d) ¢:
13.54 (1H, brs, 5-OH), 7.92 (2H, d, J = 8.8 Hz, H-2/,
6), 6.93 (2H, d, J = 8.8 Hz, H-3', 5'), 6.78 (1H, s,
H-3), 6.52 (1H, s, H-8), 4.60 (1H, d, J = 9.8 Hz,
H-17), 4.05 (1H, t, J= 9.1 Hz, H-2"), 3.69 (1H, d, J =
10.7 Hz, H-6"a), 3.42 (1H, dd, J = 10.7, 5.4 Hz,
H-6"b), 3.11~3.23 (3H, m, H-3"~5"); *C-NMR (100
MHz, DMSO-d) &: 181.5 (C-4), 163.1 (C-2), 162.8
(C-7), 160.7 (C-5), 160.2 (C-4'), 155.8 (C-9), 128.0
(C-2', 6"), 120.6 (C-10), 115.5 (C-3', 5"), 108.4 (C-6),
102.9 (C-3), 102.3 (C-10), 93.2 (C-8), 81.1 (C-5"),
78.5 (C-1"), 73.6 (C-2"), 70.1 (C-3"), 69.7 (C-4"),
61.0 (C-6"). LA -%cdfs 5 scikdhi—51™, st
EW) 4 K AT

AW S: O AR CHED, SRR B 1 Molish

S P, IR R- A B A, UV A
(nm): 201, 250, 349; IRveor (cm™'): 3 439, 1 857
1398,1210,1071; ESI-MS m/z: 463 [M+H]".
NMR (400 MHz, DMSO-dy) 6: 7.75 (1H, d, J = 2.1
Hz, H-2"), 7.63 (1H, dd, J = 2.1, 8.5 Hz, H-6"), 6.97
(1H, d, J = 8.5 Hz, H-5"), 6.80 (1H, s, H-3), 6.50 (1H,
d, J=2.1 Hz, H-8), 6.18 (1H, d, J = 2.1 Hz, H-6), 5.03
(1H, d, J = 5.8 Hz, H-1"), 3.15~3.84 (4H, m, H-2"~
5"); *C-NMR (100 MHz, DMSO-d;) 6: 181.7 (C-2),
171.2 (C-6"), 165.9 (C-7), 164.3 (C-2), 161.3 (C-5),
157.3 (C-9), 153.6 (C-4"), 145.5 (C-3'), 122.0 (C-6),
121.4 (C-1'), 116.6 (C-5'), 114.8 (C-2'), 103.5 (C-3),
103.1 (C-10), 101.6 (C-1"), 98.8 (C-6), 94.1 (C-8),
75.7 (C-3"), 74.7 (C-5"), 73.0 (C-2"), 71.8 (C-4"). LI
S SRR E S, et A 5 AR
B E 3-0-B-D-ML I i %%E@ﬂ%zﬁo
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EY 6: HEOKAK (FEE), FHFHEEE-IRMER
SRR, UV A (nm): 207, 2685 IR vio: (cm™):

3420, 1 654, 1 179, 1 074; ESI-MS m/z: 431 [M
H] . 'H-NMR (400 MHz, DMSO-d¢) 6: 12.96 (1H, s,
-OH), 10.43 (1H, s, -OH), 7.96 (2H, d, J = 8.8 Hz,
H-2', 6'), 6.94 (2H, d, J = 8.8 Hz, H-3', 5'), 6.87 (1H,
s, H-3), 6.83 (1H, d, J = 2.4 Hz, H-8), 6.44 (1H, d, J =
2.4 Hz, H-6), 5.07 (1H, d, J = 8.0 Hz, H-1"), 3.15~
3.80 (5H, m, H-2"~6"); "“C-NMR (100 MHz,
DMSO-dg) &: 181.5 (C-4), 163.1 (C-2), 162.8 (C-7),
160.7 (C-5), 160.2 (C-4"), 155.8 (C-9), 128.0 (C-2',
6), 120.6 (C-1"), 115.5 (C-3', 5'), 108.4 (C-10), 102.9
(C-3), 1023 (C-6), 99.5 (C-1"), 94.9 (C-8), 77.2
(C-5"), 76.4 (C-3"), 73.1 (C-2"), 696 (C-4"), 60.6
(C-6")o LA _EXde 5 Sk —8Y, W% eibs
Y1 6 N TR 7-0-B-D-HIZ Wi

WEY 7. WHEOkAR (FED, FFIEE-IRN
R B B . UV AR (nm): 206, 266, 346;
R v (em™): 3 386 1 654, 1 300, 1 006; ESI-MS
miz: 447 [M—H] . 'H-NMR (400 MHz, CD;OD) 4:
8.03 (2H, d, J = 8.0 Hz, H-2', 6'), 6.88 (2H, d, J = 8.0
Hz, H-3', 5"), 6.40 (1H, d, J = 1.6 Hz, H-8), 6.18 (1H,
d, J = 1.6 Hz, H-6), 5.45 (1H, d, J = 7.6 Hz, H-1"),
3.15~3.58 (5H, m, H-2"~6"); "“C-NMR (100 MHz,
CD;0D) &: 177.3 (C-4), 164.6 (C-7), 161.2 (C-5),
159.9 (C-4"), 156.4 (C-2), 156.1 (C-9), 133.1 (C-3),
130.8 (C-2', 6'), 120.9 (C-1'), 115.1 (C-3', 5'), 103.8
(C-10), 100.8 (C-1"), 98.8 (C-6), 93.7 (C-8), 77.4
(C-5"), 76.4 (C-3"), 74.2 (C-2"), 69.9 (C-4"), 60.8
(C-6")o VL -3od 55 Sk — 8, et
W17 231y 3-0-B-D-MH I # A5 BE T

WEY) 8: A MPIRY, A B - TR IR S Y.

WA e, R Bk - Bk A B R S R P
UV A (nm): 201, 333; IR v (cm*‘)-3412 1671,

1 510; ESI-MS m/z: 415 [M—H] . 'H-NMR (400
MHz, DMSO-dq) 6: 7.54 (1H, d, J = 15.8 Hz, H-7),
7.03 (1H, d, J = 2.0 Hz, H-2), 6.94 (1H, dd, J = 8.0,
2.0 Hz, H-6), 6.76 (1H, d, J = 8.0 Hz, H-5), 6.71 (1H,
d, J = 2.0 Hz, H-2"), 6.70 (1H, d, J = 8.0 Hz, H-6"),
6.57 (1H, dd, J = 8.0, 2.0 Hz, H-5'), 6.26 (1H, d, J =
15.8 Hz, H-8), 5.18 (1H, q, J = 8.4, 4.4 Hz, H-8'), 3.70
(H, s, H-1"), 3.05 (2H, m, H-7); "*C-NMR (100
MHz, DMSO-dq) 6: 172.2 (C-9"), 168.5 (C-9), 149.6
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(C-4), 147.5 (C-7), 146.8 (C-3), 146.1 (C-3"), 145.2
(C-4"), 128.8 (C-1'), 127.7 (C-1), 123.2 (C-6), 123.1
(C-6"), 117.6 (C-2'), 116.5 (C-5), 116.3 (C-5'), 115.2
(C-2), 114.6 (C-8), 75.0 (C-8'), 52.7 (C-1"), 38.0
(C-7")o VA_EXct 5 Sk — 5, s e te s
8 b RKIk AR G .

EW 9. AErs (PR, FHEREE-IRR
SN SRR LG . ESI-MS m/z: 369 [M+H] .
'H-NMR (400 MHz, DMSO-dy) J: 7.54 (1H, d, J =
15.9 Hz, H-3'), 7.06 (1H, d, J = 2.1 Hz, H-5"), 6.96
(1H, dd, J = 8.2, 2.1 Hz, H-9"), 6.78 (1H, d, J = 8.2
Hz, H-8"), 6.23 (1H, d, J = 15.9 Hz, H-2"), 3.70 (3H,
m, H-8); “C-NMR (100 MHz, DMSO-d;) &: 175.4
(C-7), 168.3 (C-1"), 149.6 (C-7'), 147.2 (C-3'), 146.8
(C-6'), 127.6 (C-4'), 123.0 (C-9"), 116.6 (C-8"), 115.2
(C-2"), 115.1 (C-5"), 75.9 (C-1), 72.6 (C-4), 72.1 (C-5),
70.4 (C-3), 53.0 (C-8), 38.0 (C-6), 37.8 (C-2). LI L%
P 5 ScipapiE— 8, WA 9 4 5-0-BnE
Pt 25 TR TP s .

AW 10: R s (B, BRI
TR Y R, UV AT (nm): 2055 TR v
(cm™"): 3 442, 2 998, 1 694, 1 459; ESI-MS m/z: 181
[M+H]". "H-NMR (400 MHz, CD;0D) 6: 7.51 (1H,
d, J =16 Hz, H-7), 7.02 (1H, d, J = 2 Hz, H-2), 6.77
(1H, d, J= 8.1 Hz, H-5), 6.92 (1H, d, J = 8.1 Hz, H-6),
6.21 (1H, d, J = 16.0 Hz, H-8); "*C-NMR (100 MHz,
CD;0D) 6: 170.0 (C-9), 149.4 (C-4), 146.8 (C-7),
146.7 (C-3), 127.9 (C-1), 122.8 (C-6), 116.5 (C-2),
116.4 (C-5), 116.0 (C-8). LA_F-Hiti 15 sk —a ™,
WS E AR A ) 10 e .

WEW 11: RE R, & RERE-IROTR X
BRI, UVANS (nm): 204, 2305 IR
(cm™): 3402, 1 642, 1 071; ESI-MS m/z: 315 [M—
H] . 'H-NMR (400 MHz, CD;OD) 6: 7.07 (1H, s,
H-2), 6.76 (1H, s, H-4), 6.76 (1H, s, H-6), 4.75 (1H, d,
J =17.0 Hz, H-1"), 3.90 (1H, m, H-6"a), 3.71 (1H, m,
H-6"b), 3.69 (2H, t, J = 7.0 Hz, H-8), 3.47 (1H, m,
H-2'), 3.46 (1H, m, H-5"), 3.40 (1H, m, H-3'), 3.38
(1H, m, H-4"); *C-NMR (100 MHz, CD;0D) 6: 146.8

(C-5), 146.7 (C-3), 132.2 (C-1), 125.3 (C-6), 119.6
(C-2), 117.2 (C-4), 104.6 (C-1), 78.4 (C-3"), 77.8
(C-5"), 75.1 (C-2"), 71.5 (C-4"), 64.5 (C-8), 62.6 (C-6'),
39.7 (C-7)o VA EHd 5 Sk — 2™, e fh
G 11 ARMEFT Go
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