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Phenols from Vitex negundo
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(Institute of Traditional Chinese Medicine and Natural Products, College of Pharmacy, Jinan University; JNU-HKUST Joint Laboratory for Neuroscience
and Innovative Drug Research, Guangzhou 510632, China)

ABSTRACT : AIM To study the phenols from Vitex negundo Linn.. METHODS The ethyl acetate fraction of
70% ethanol extract from V. negundo was isolated and purified by silica, Sephadex LH-20 and ODS column, then
the structures of obtained compounds were identified by spectral data. RESULTS  Seven compounds were isolated
and identified as luteolin4’-0-B-D-glucopyranoside (1), isoorientin 6”-O-caffeate (2), 3, 4, 5-tricaffeoyl quinic
acid (3), ( +) -pinoresinol-4-0-B-D-glucoside (4), methyl isoferuloyl-7- (3, 4-dihydroxyphenyl) lactate
(5), benzyl 7-0-B-D-glucoside (6) and oresbiusin A (7). CONCLUSION All the compounds are isolated
from this plant for the first time, and compounds 1, 3, 5 —7 are first isolated from genus Vitex.
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1 (XE5H#

X4 Ao S A (REETHARKIE) ;5 Jasco
V-550 BUZEAMA] WL 43066 EE 5 Jasco FT/IR-480 #Y
LML (KBr JER) 5 Jasco P-1020 BLf@Gi &
{¥; Finnigan LCQ Advantage Max Ji7 i {%; Bruker
AV-300, 400, 500 7% wg AL PR A A 2 BT BE B
(80 ~100, 200 ~300 H) HMHHEHFATAHRA
HE G MR SRR GF254 T AR A AE A 4k T
WFFE 7= s Sephadex LH-20 ¥ ik 4 Fii #it Pharma-
cia 23 E] 77 s FEZHTH ODS A €y i HAS YMC
NSV P 0 R 7w B i 73 T L R G 2 s g 1)
BTGP M, i K= 25 B
B e Ry MR R IR S A ) BER] Vitex negundo
Linn. T#2E, trA (45 20120406) 17
FRER R F T 2 K RIRZG I 5T T
2 REESE

BCHHRB0A29 10. 0 kg, BrfiE, 70% LEHEBIE,
PEPCRIE M 2,1, 5 RRE (4625 g), i
KRS, KK ATHEE R CBRZEI, 5
WIS, 1RERE 224 ¢, RIUEERAEENT, & 5-H
i (100:0~0:100) BEEEVEML, 53] 13 R
(Fr.1 ~Fr.13), HEHrh, Fr.4 £ ODS tE 2, F
7K (30:70 ~95:5) HBEPEUEML, 7534 i
ffy (Fr.4a ~ Fr.4d), Fr.4b % Sephadex LH-20 #¥
e (s EEpE ) s esalife, BRI EW 1
(15.9 mg), 2 (12.1 mg), 5 (55 mg). 6
(14.1 mg); Fr.9 %4 ODS. Sephadex LH-20 #£Z#t
(SR REGEL) , HBEEw 3 (21.8 mg) Fil4
(14.7 mg); Fr. 10 £ ODS 412 #7 #l Sephadex LH-
20 4lifk, H3LEYT (3.5 mg).

3 SEHETE

a1 EOTEIEHAR, mp249 ~251 C,
(o]l = —4.2° (¢=0.47, DMSO) , 7 EEE-URk BT R
S A By, E R -EE K A Molish iz v 44 5 PH 1,
RO K 8 WA 17 256 A . UV A, (MeOH): 207,
269, 336 nm; IR (KBr) wv,.: 3 397, 2 923,
1657, 1 618, 1 507, 1 444, 1 363, 1 261,
1169, 1074, 841 cm™'; ESI-MS m/z. 447.7 [ M-
H]", /7 C,HyO, ' H-NMR (300 MHz, DM-
SO-d,) &: 12.90 (1H, s, 5-OH), 7.51 (1H, dd,
J=8.3,2.2Hz, H6'), 7.49 (1H, d, J=2.2 Hz,
H2'), 7.24 (1H, d, J =8.3 Hz, H5'), 6.80
(1H, s, H3), 6.47 (1H, d, J=1.9 Hz, H3),
6.18 (1H, d, J=1.9 Hz, H-6), 4.88 (1H, d, J=
1432

7.2 Hz, H-1") ,” C-NMR (75 MHz, DMSO-d,) §:
163.1 (C-2), 104.0 (C-3), 181.7 (C4), 161.4
(C5), 99.0 (C-6), 164.3 (C-7), 94.1 (C8),
157.4 (C9), 103.6 (C-10), 124. (C-1'), 113.6
(C-2"), 147.0 (C3"), 148.5 (C4'), 116.0 (C-
5'), 118.5 (C-6"), 101.2 (C-1"), 73.2 (C=2"),
75.9 (C3"), 69.8 (C4"), 77.3 (C-5"), 60.7
(C-6"), LULBdES3cHk [19] —3%, #S%e
G HARREZEA-0-B-D-ML A AT

B 2: FEEETEHA, mp 238 ~240 C,
[a]®=+10.1° (c=0.40, DMSO), 7L -
TR SN S B, ERR-EE A RN = FH M, BN B
KB, UV A, (MeOH): 205, 258, 334 nm;
IR (KBr) v, : 3413, 1740, 1619, 1605 cm™';
ESI-MS m/z: 633.3 [M + Na] ", 73 T3 C, Hy
0,,.' H-NMR (400 MHz, DMSO-d,) §: 13.56 (1H,
s, 5-OH), 7.45 (1H, d, J = 15.8 Hz, H-7"),
7.41 (1H, d, J=8.2, 1.9 Hz, H6'), 7.39 (1H,
d, J=1.9 Hz, H2'), 7.03 (1H, d, J =2.0 Hz,
H2"), 6.99 (1H , d, J=8.1, 2.0 Hz, H6"),
6.88 (1H, d, J=8.2 Hz, H5"), 6.74 (1H, d,
J=8.1 Hz, HS5'), 6.66 (1H, s, H3), 6.27
(1H, d, J=15.9 Hz, H-8") .,°C-NMR (100 MHz,
DMSO-d,) 8: 163.6 (C2), 102.7 (C3), 181.7
(C4), 160.7 (C5), 108.6 (C-6), 163.4 (C-
7), 93.5 (C8), 156.2 (C9), 103.3 (C-10),
121.3 (C-1'), 113.2 (C2"), 145.7 (C3"),
149.7 (C4'), 116.0 (C-5'), 118.9 (C6'),
73.1 (C-1"), 70.5 (C-2"), 78.2 (C3"), 69.9
(C4")y, 78.7 (C5"), 64.4 (C6"), 125.4 (C-
1), 114.9 (C-2"), 145.5 (C3"), 148.4 (C-
4"y, 115.7 (C5"), 121.3 (C-6"), 145.2 (C-
7"y, 113.8 (C-8"), 166.6 (C-9") . LI FEHEE X
Bk [20] —3%, S EAEY 2 F isoorientin 6”-0-
caffeate .

fb& W 3. B @K, mp 225 ~ 227 C,
[a]d = -178.4° (¢ =0.41, DMSO) , FHEEE-HHT
iR [ 07 4 # €6, UV (MeOH) A, : 207, 328 nm;
IR (KBr) v,.: 3 393, 1 698, 1 613, 1 523,
1283, 981, 815 cm™'; ESI-MS m/z: 701.3 [M +
Nal*, 4»F3 C,Hy 0,5, ' H-NMR (500 MHz, DM-
SO-d,) &: 7.45/7.49/7.42 (each 1H, d, J =
16.0 Hz, H-7'/7"/7"), 7.04/7.03/7.01 (each 1H,
brs, H2'/2"/2"), 6.97/6.99/6.92 (each 1H, d,
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J=8.0 Hz, H-6"/6"/6"), 6.74/6.76/6.70 ( each
1H, d, J=8.0 Hz, H-5'/5"/5"), 6.17/6.19/6.23
(each 1H, d, J =16.0 Hz, H-8'/8"/8"), 5.46
(2H, m, H3,5), 5.21 (1H, dd, J=8.1, 3.0
Hz, H4), 2.30 (1H, d, J=11.4 Hz, H2a),
2.21 (1H, d, J=12.1 Hz, H6a), 2.07 (1H, d,
J=10.5 Hz, H-6b), 2.00 (1H, d, J =13.0 Hz,
H-2b),"” C-NMR (125 MHz, DMSO-d,) §: 175.3
(C-7), 166.0/165.7/165.5(C9'/9"/9") , 148.4/
148.5/148.6 ( C4'/4"/4™), 146.0/145.7/145.5
(C-7'77"/7"), 145.6/145.6/145.6 (C-3'/3"/3"),
125.3/125.4/125.5 ( C-1'/1"/1"), 121.4/121.5/
121.6 (C-6'/6"/6"), 115.7/115.8/115.8 (C-5'/
5"/5"), 114.9/114.9/114.9 ( Cc2'72"2m),
114.1/113.5/113.2 ( C-8'/8"/8"), 72.7 (C-1),
68.6 (C4), 68.5 (C-3), 67.8 (C-5), 35.5 x2
(C2,6), DL EPOEEdE 5wk [21] —3, ik
WEEW 3 3, 4, S-=IMHERZE R
ke 4. LR, —FAE-25 1L
SN B, [alf = +30.5° (¢ =0.41, MeOH)
UV (MeOH) 2, : 203, 228, 278 nm; IR (KBr)
v,..: 3436, 1646, 1451, 1 176 cm™'; ESI-MS
m/z; 523 [M+Nal]*, 45 CH,0, ,'H-NMR
(400 MHz, DMSO-d¢) &: 7.14 (1H, d, J =8.2
Hz, H-5), 7.01 (1H, d, J =1.2 Hz, H2), 6.93
(IH, d, J=1.2 Hz, H2'), 6.90 (1H, d, J =
8.2, 1.2 Hz, H6), 6.80 (1H, d, J=8.4 Hz, H-
6'), 6.76 (1H, d, J=8.4, 1.2 Hz, H-5"), 4.87
(1H, d, J=6.8 Hz, H-1"), 4.74 (1H, d, J=3.7
Hz, H7'), 4.69 (1H, d, J=3.7 Hz, H-7), 4.22
(2H, m, H9a, 9a’), 3.84 (3H, s, -OCH,),
3.85 (3H, s, -OCH;), 3.47 (2H, m, H-9b, 9b) ,
3.11 (2H, m, H-8, 8').,"C-NMR (100 MHz, DM-
SO-d,) &: 151.0 (C4'), 149.1 (C4), 147.5
(C-3), 147.3 (C3"), 137.5 (C-1), 133.8 (C-
1'), 120.0 (C-6), 119.8 (C-6"), 118.1 (C-5),
116.1 (C5"), 111.7 (C=2), 111.0 (C=2"),
102.9 (C-1"), 87.5 (C-7), 87.1 (C-7"), 72.7
(C9), 72.7 (C9'), 55.5 (C-8), 55.3 (C8"),
78.2 (C-5"), 77.8 (C-3"), 74.9 (C2"), 71.3
(C4"), 62.5 (C-6"), 56.8 (-OCH,), 56.4 (-
OCH,) . DL E¥is s 53k [22] —3%, s
EACE Y 4 AT TERN R 9 IR -4-0-B-D- =M 1 o
WEW 5. B aRY . B RV

MR, [ald = +12.5° (¢=0.35, MeOH)
UV (MeOH) A, : 206, 251, 330 nm; IR (KBr)
Vot 3140, 1694, 1596, 1273, 1 186 ecm™';
ESI-MS m/z: 389.1 [M + H]", 4+ C, H,
Oy, ' H-NMR (400 MHz, CD,0D) &: 7.58 (1H, d,
J=16.0 Hz, H-7), 7.16 (1H, d, J=1.7 Hz, H-
2), 7.05 (1H, dd, J=8.2, 1.7 Hz, H-6), 6.81
(1H, d, J=8.2 Hz, H-5), 6.79 (1H, d, J=1.9
Hz, H2'), 6.68 (1H, d, J =8.0 Hz, H-5"),
6.64 (1H, dd, J=8.0, 1.9 Hz, H-6'), 6.35 (1H,
d, J=16.0 Hz, H-8), 5.17 (1H, dd, J=9.2, 3.5
Hz, H-8'), 3.89 (3H, s, -OCH,), 3.36 (3H, s,
H-1"), 3.03 (2H, dd, J=14.4, 3.2 Hz, H-7"),
“C-NMR (100 MHz, DMSO-d,) &§: 172.3 (C-9),
168.8 (C-9'), 150.5 (C4'), 149.3 (C3"),
146.9 (C-7"), 146.0 (C-3), 145.0 (C4), 130.6
(C-1), 124.1 (C-6"), 127.9 (C-1"), 121.8 (C-
6), 117.6 (C-2), 116.4 (C-5), 116.2 (C-8'),
115.6 (C-2"), 111.8 (C-5'), 76.7 (C-8), 56.5
(C-2"), 49.8 (C-1"), 38.5 (C-7), VU I ukitEsx
PS5 CEk [23] —3, SMEEREGY S h4-HE
Fh-A AR TR
a6 @A, UV (MeOH) A, : 206,
278, 341 nm; IR (KBr) v, : 1 623 em™'; ESI-
MS m/z: 271.1 [M+H]", 4»¥FxX CyH, 0., H-
NMR (400 MHz, CD,0D) §: 7.37 (2H, m, H-3,
5), 7.28 (1H, m, H4), 7.20 (2H, m, H-=2,
6), 4.88 (1H, d, J =11.8 Hz, H7a), 4.62
(1H, d, J =11.8 Hz, H-7b), 4.31 (1H, d, J =
7.7 Hz, H-1"), 3.85 (1H, dd, J =12.0, 2.1 Hz,
H-6'a), 3.65 (1H, dd, J =11.9, 5.5 Hz, H-6’'
b), 3.15 ~3.80 (4H, m, H2' ~4")."” C-NMR
(100 MHz, CD,0D) §: 139.0 (C-1), 129.2 (C-
3,5), 129.1 (C2,6), 128.7 (C4), 103.2 (C-
1'), 78.0 (C-5'), 77.9 (C-3"), 75.1 (C=2"),
71.7 (C4"), 71.6 (C-7), 62.8 (C-6"), UL ¥k
ERIE SOk [24] —2, MEEAEW 6 AR
5 7-0-B-D-HEMETT
EW7: AEs R (HEE), mp 172 ~173 C;
[aly = + 45.5° (¢ =0.20, CH,0H), UV
(CH,0H) A,.: 203, 290, 329 nm; IR ( KBr)
v,.: 3368, 1611, 1522, 1109, 1022 cm™';
ESI-MS m/z; 211.5 [M-H] , 4+ =® C, H,
1433
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0,,'H-NMR (400 MHz, CD,0D) §: 6.68 (1H, d,
J=1.9 Hz, H-2'), 6.69 (1H, d, J=8.1 Hz, H-
5'), 6.53 (1H, dd, J=8.1, 1.9 Hz, H-6"), 4.30
(1H, dd, J=7.3, 5.2 Hz, H-2), 3.67 (3H, s,
-OCH,), 2.90 (1H, dd, J=13.9, 5.1 Hz, H-3a),
2.78 (1H, dd, J=13.9, 7.4 Hz, H-3b) .,” C-NMR
(100 MHz, DMSO-d,) &: 176.0 (C-1), 146.0 (C-
3"y, 145.1 (C4'), 130.0 (C-1"), 122.0 (C-
6'), 117.7 (C-2"), 116.3 (C-5"), 73.4 (C2),
52.4 (-OCH,), 41.6 (C-3), LA s 5 3k
[25] —3, WEEREMT WS EPEE,

S 30
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