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Abstract: Viticis Fructus is a traditional Chinese materia medica with wind-heat-dispersing action and its original plant recorded in
Chinese Pharmacopoeia is Vitex trifolia var. simplicifolia or V. trifolia. Chemical investigation indicated that the two plants contained
terpenes, flavonoids, anthraquinones, lignanoids, phenolic acids, and other ingredients. Modern pharmacological studies had shown the
anti-inflammatory, anti-oxidative, antipyretic-analgesic, histamine release inhibiting, antitumor activities, and so on. In this paper, the
chemical constituents and pharmacological effects are reviewed, which can provide the references for further study on V. trifolia.
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Table 1 Diterpenoids isolated from V. trifolia and V. trifolia var. simplicifolia

SR FFs B4R ) SRR
Rk 1 vitetrifolin B 1
2 vitetrifolin C b 1
3 E IR (rotundifuran) a. b 1-4
4 dihydrosolidagenone b 1
5 vitetrifolin H b 3,5
6 HIRNEE C(vitexilactone) b 2-3,5-8
7 9-hydroxy-13(14)-labden-15,16-olide b 9
8 deacetylvitexilactone b 3
9 vitextrifolin C b 3
10 vitextrifolin D b 3
11 viteagnusin [ b 3
12 vitexilactone B b 3
13 vitextrifolin E b 3
14 vitexlactam A b 7
15 6-acetoxy-9-hydroxy-13(14)-labden-16,15-olide b 2,5-6
16 60,7a-diacetoxy-13-hydroxy-8(9),14-labdadien b 9
17 vitextrifolin A b 3
18 vitextrifolin B b 3
19 6-acetoxy-9,13;15,16-diepoxy-15-methoxylabdane b 5
20 AT4EIRIM S (previtexilactone) b 3,5-8
21 vitextrifolin G b 3
22 negundol b 3
23 vitextrifolin F b 3
halimane %Y 24 vitetrifolin D b 2,5,7,10
25 vitetrifolin E b 2,5,10
26 vitetrifolin F b 5-6,10
27 vitetrifolin G b 10
28 vitetrifolin [ b 5
29 13-hydroxy-5(10),14-halimadien-6-one b 9
FAF e A 30 vitetrifolin A b 1,10
31 abietatriene 3-ol b 1
P& 32 norditerpene aldehyde (1) b 6
33 norditerpene aldehyde (2) b 6
34 isoambrienolide b 9
35 vitrifolin A a 11
36 vitedoin B b 7

a-Sprt & b-EH, K20

a-V. trifolia var. simplicifolia b-V. trifolia, table 2 is same

=GN =00, BT R b Y
(oleanane-type) =i 1 5 R ER (oleanolic acid,
311 20,38,24- = F k- 12-45-28-Fr B R me (38O,

20,30,24- = FEFE-12-47-28-F BUR R (39) [P B AL
BEFF A (vulgarsaponin A, 40) Pl FA LR
(taraxerol, 41) ", {AJFERT (taraxerone, 42) ),
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Fig. 1 Structures of diterpenoids isolated from V. trifolia and V. trifolia var. simplicifolia
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3-oxotaraxer-14-en-30-al (43) *), J& T 1 75k A
(ursane-type) —ii A a-FHHS (o-amyrin, 44) P
REAE (uvaol, 45) B RERER (752, ursolic
acid, 46) B2 BB ZW, (corosolic acid, 47) P,
3-F 575 (3-epiursolic acid, 48) P 3p-2 Mk
SIE-12-0%-28- 15 05 (49) ) 20,30- R IE-12-
28-3R (500 MY 20,30,24- = F2IE-12-J5-28-
B (51 M 20,3B,190- = FEFHE-12-45-28- 1%
g (52) U, BT BT LA (lupane-type) =i
(¥4 3P S (lupeol, 53) PRI MERSER (betulinic
acid, 54) P ZRERLE LI 2.

HAB R w2 Al S I8 045 B SN ok 2,
BRI SALFEIMA IR n S L, A AT IR (agnuside,
55)4721910-O-vanilloylaucubin (56", mussaenosidic
acid (57) P negundoside (58) P\, 6’-p-hydroxybenzoyl
mussaenosidic acid (59) ), nishindaside (60) "¢, #
{1 (eucommiol, 61)17; MRl AL b, 4 (1525,
4R)-2-endo-hydroxyl-1,8-cineole-f-D-glucopyranoside
(62) UIF (1R2R 4S)-2-endo-hydroxyl-1,8-cineole-p-D-
glucopyranoside (63) 1%, {525 f13% aromadendrane
() spathulenol (64) "I ent-40,10B-dihydroxyaroma-
dendrane (65) !, FBSSAZLBERAE YA 3.

37 Ry =H,R,=p-OH,R; =H,R,=H
38 R, =a-OH, R, = B-OH, R; =OH, Ry = H
39 R, =0-OH, R, = 0-OH, Ry=OH, R, =H
40 R, = a-OH, R, = 0-OH, R;=OH, R4 =-D-Glc

19

41 R, =o-H, p-OH, R, = CH,
42 R, =0, R, =CH,
43 R; =0, R, =CHO

44 R, =H, R,=p-OH, Ry = H, R, =CH;
45 R, =H, R, = B-OH, Ry =H, R4 =CH,OH

46 R, = H, R,=p-OH, R; = H, R, =COOH

47 R, = a-OH, R, = $-OH, R; = H, R4 = COOH
48 Rl = H, Rz = U.—OH, R3 = H, R4 =COOH

49 R| =H, R, = p-acetoxy, R3 = H, R4 =COOH
50 R; = a-OH, R, = a-OH, Ry = H, R4 = COOH
51 R, = a-OH, R, = 0-OH, R5 = OH, R4 = COOH

2 NEHIFBEMHERG S BB N =i XU S 1L

Fig. 2 Structures of triterpenoids isolated from V. trifolia and V. trifolia var. simplicifolia
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Fig. 3 Structures of monoterpenoids and sesquiterpenoids isolated from V. trifolia and V. trifolia var. simplicifolia
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1.2 #EEE%E
N IR o) B AT 3 1 B R 2R AL S P B T

TR A DA S A, b R A R B R
(luteolin, 66) 213191 #3222 (apigenin, 67) 21,
5,7,2',5-DUFEHEH (68) M. H3HE (vitexin, 69) 1,
KIBFHR-T-0-B-DHE I IRTE (700 PO R
R-3-0-B-D-HE BRI (71) PO RrimiE
(isoorientin, 72) P%; BEARESA 3,6,7-= H L Kz
Ji75%i % (chrysosplenol D, 73) D172 skgpny
3125 (5307225, vitexicarpin, casticin, 74)!4%1319-21-231
=2 (artemetin, 75)*!' 5172124 7_desmethyl artemetin
(76) P4, penduletin (77) "7, ##l % (quercetin,
78) U281 ||| 251 (kaempferol, 79) U0, 3 5- ¥k
3.4, 7- = AR (80) P, 45-—3H36,7-—H
SRR (8D P LiZm-3-0- AT (82) P
TA WA persicogenin (83) | 53 Tk
6,7,4- = WAL A3 (84) . R HEI Ak
HEVMZHONEIE G, WEREMNA 54, AR 2 4
pelmR IR R (69) FIFZEEER (72). A HB
FUEDILFIFE mAE C-7 A3 EEIA . 35 B
M EAAR KDL C-4r 7 FLEAR B C-3, 4 B2 XA

F, HABHREL A 5,7,27,5"-DUF2 5L 55T (68D
BSR4 FIEE 2.
1.3 EER%E

Iz T VG R AN 77 1 ) SR S b 4 A5 3R B
Z Ik (physcion, 85) . MIREIRES” [ PEXURANH) &
FHIZERIH RSB S A (emodin, 86) 'Y, K
) (chrysophanol, 87) MR ZEHIEE (85) [,
R SIS W 5.
14 KREEFEA

IR o3 AR B AR I 2 A WA 2R IFR
RIS A ) vitrifol A(88)F1 dihydrodehydrodiconifenyl
alcohol (89) 131, U % mk iy 3% 7Y 11y g M &%

OH
OCH;4
H;CO o
R
OH O
83R=H
84 R = OCHj

4
Fig. 4 Stem-nucleus of flavonoids and structures of compounds
83 and 84
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Table 2 Flavonoids isolated from V. trifolia and V. trifolia var. simplicifolia

. VTR ey
R, R, R, R, Rs R R, Ry

66 H OH H H H OH OH H a. b
67 H OH H H H H OH H b

68 H OH H H OH H H OH a

69 C-B-D-Glc OH H H H H OH H b

70 H O-B-D-GlcA H H H OH OH H b

71 H OH H H H O-B-D-GlcA  OH H b

72 H OH C-B-D-Glc H H OH OH H b

73 H OCH, OCH; OCH; H OH OH H a.
74 H OCH, OCH; OCH; H OH OCH, H a.
75 H OCH, OCH; OCH; H OCH, OCH, H a

76 H OH OCH; OCH; H OCH, OCH, H b

77 H OCH, OCH; OCH; H H OH H b

78 H OH H OH H OH OH H a. b
79 H OH H OH H H OH H a

80 H OCH, H OCH, H OH OCH, H a

81 H OCH, OCH; OCH, H H OH H a

82 H OH H O-Gle H H OH H a
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Fig. 5 Structures of anthraquinones and lignans isolated from V. trifolia and V. trifolia var. simplicifolia

(paulownin, 90) U1, DK 55 3 2224 () 25 PU A 2k
¥ NE% (detetrahydroconidendrin, 91) USTAIE Il i
A (vitedoamine A, 92) "1, KHEZERA SWEH
W 5.
15 B

S S HREMREEY), AR FRER
iR (93) [T12IS1621220 0 ook AL IR G (94) D),
2-FFE3-FASREHE (95 Pl 23-TRIIEHE
(96) ), 34- “FREEIR FR (97) 12 IR (vanillic
acid, 98!, XHRHLIK FHR 2.1 (9912 R (caffeic
acid, 100> ", JAXTRIEAER 2B (101 1,
R A A EE IR 28 (102) UHIRL R A A e
(coniferyl aldehyde, 103) "2, FyEa2tb &4 45 14

L 6.
1.6 Sk

IR o B AR B 1) S RA S P B B-15 B B
( B-sitosterol , 104 ) H7EI01 g g | F (B-
daucosterol, 105) ), 5§ (stigmasterol, 106) .
GH5-3,7- 0 (107) M, PSS REAR S (108) 1P,
i FE A S BE (peroxyergosterol , 1090 1L &
stigmast-4- en-6B-ol-3-one (1100 P, {444k &)
I ZE AL LI 7
1.7 Hfts

S EH ZMEIERR . BITR. 4eE R
IR, sAh, iSRS S KR E
R PSR, ] A ek B D AR DL,

OOR, 93R,=H,R,=H,R;=H, Ry =OH CH=CH—COOH
R, 94R;=H.R,=H Ry=H Ry =OCH,
95R, =H,R,=OH,R; =0CH;,R;=H
96 R; = H, R, = OH,R; =OH, R, =H
R;  97R;=H,R,=H,R;=0H, R, =OH oH
R, 98 R, = H, R, = H, R; = OCH3, R, = OH OH

99 Rl = CH2CH3, R2 = H, R3 = H, R4 =OH

101

COOCH,CHj

H;3CH,CO0C” \3 \3
OH OH

100
_0
=
OCH;
OH

102 103

6 ME3HIFNBAMHERI 5 BB B M BB LU ML

Fig. 6 Structures of phenolic acid compounds isolated from V. trifolia and V. trifolia var. simplicifolia
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Fig. 7 Structures of steroids isolated from V. trifolia and V. trifolia var. simplicifolia

2 HIBEA
2.1 MEEH

Matsui B2 50 R B, 76 RAW 264.7 2
SR KR BR B A R 2 05 5 I 4H B R T
RIEFFEF AN EE KA (INOS) mRNA
Els MWIMTRIETRVER . MR B ig %7
IR 20 T R B0 BRI IS A0 A e 1 4 B
A WEIEIER, X 2 H 2R E0N BB K
X0 B IR B RS K A 4 ) 4 FH T g 5 0 1 98 0

R TR K
22 IEMNIEA
XULLHEAD R B RS (R . A T

AU ADD, 53 A BEAT AR A MU AR B S AL T VR
Fo, 3 REL R E N A H H I RS RRBE
NEYREL RV REICCR, HERMAR
B 2 B R AR A 1 RS RR e ) 5 IR 2
TEASG: AEWmxT 245 H 2RISR ) 5 R 2
TEAHSR, AR B AR B e 70 5 R B ARG
Tiwari 25 BTN & 30 v 4 B 15 31 () 58 I Tk it
negundoside . agnuside #! 6'-p-hydroxybenzoyl
mussaenosidic acid ¥ DPPH H H13£41 NO H A
A RORRTERRIE . Bk 3 AMEE& Y% DPPH H H
BB BRIETER ICso fH 505115 9.96. 9.81 A1 10.31 pg,
X NO H HIFEEITERRIEVER ICso {H7 A4 16.25.
12.90 1 13.51 pg.

2.3 RAERIER

PN S PSSR /AN B PR 325 0 358 B 1 8 9 R R
S S BT 2L R 2GR B SR . AR
Ny RS RUR BoEs HE T AT A TR R
BURRCY, B sEE LT A RS A
BUR, TEENEMR. HEESSEPRAAR sc2,4-
THHHEEm N R AL, Dl RS ER T
m AL 2R 3R AN R ) S R K R ig 4524, 45 5%
S P Hb & 3 A i 3 T DR 3 PR AOR BRI, L
REHR TS W IR E] AT PR R
iR, AR SR R A
2.4 HNHIERERERIER

Tkawati 250006 HET R 2 7 0 B 1) FH 1367 e
PRI 12 MAEYIZS, 4 I S ) CREANIE Ot
FEHINT R BR FE T PR 14 (1 18 RBL-2H3 4
RIEERE A 1gE MM RRE BB IHIER . K
SR BEANIE Ol B B B A R T 1) 22 4 )
4 (81.5840.24) %F1 (80.1343.95) %. Alam %!
I EE IR ) T O e U R 2R 4 B A 4
YEH, RAB-EAERGES IE bt i) 7 55433 4
ARG, MIETERGRIIE 57> B33 viteosin A Al
vitexicarpin. J&MENHRE R 2 AMEE VI A RERE TR
SRR LN I SRR MRIER . R
vitexicarpin & FEIAF] 13 umol/L B A X B BRyE & £
BOL NS S 5 R s A #HI R
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2.5 IBEER

Li PN E S R B 5 AN AR R
A 6 AN FEER XL AP X F OB MR M A i
K562 411 i A1/ B3 7L R tsFT210 40 i 5 2 A AN [A]
T2 55 1 200 PR &) A A L R % 5 e 4
To . F g e 2 30 & 90 vh (1) vitexicarpin XF A £
Fofusess 2401 L 320 A6 s T AE T, R K562 4l
N2 AL EE fE 2 R TORAS, LI T 3R B 2
T I O 2R R TR P R TE S S KS62 4l
PTT . W IR SE P RE 7T % B 7 B R 0 )
/N i T 5 NCT-H466 41 i 40 i i B 3 5 %7,
HHLH 5 TN p-Akt 2 (AR IE M0 408 5 B E
B KT Bmil K,
2.6 Hh{eEHA

SIS R 30 A 4 B 3k A 3L At 2 Fh 25 BEAE
F % 500 2 B B B A R /N B O 1Y,
IR AT LA R B I B P R B B T
PENCATL B4 KR B A HIV-1 3 5% 3 il
HEEES . s, B A HLIA R U iE A
A4 A 1R TR R R RO,
3 458

SHITRAMAEG R, HAHNIER. HFELE
IR N CREZGELY 2015 SRR I & R 10
JEURE 40 4% 0 57 A 25 G 43 A0 2 B3 A 1 1F 7 47 ok
B, WA FIR SN E, AL
B R EAFEREE. I, BER. AR
Rl ZJERRT TS R 2 P HE R, HIYRA
BONBE W AEYNS M. (HM AR TSR 2 R
SR SRR L SRR, T T LA
B hE, ARG AR . B, #IX
SXof - 3R] AR 7T N BN AR 2 o N 2 ELE ST R
SEE, R A A 2 A () 2 B M R LA AL
BT AT, 1 B T R Bl DI R & 2
FH 25 3 BB IR AR 4
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