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Abstract: Objective To study the chemical constituents from the fruits of Vitex trifolia. Methods
The fruits of V. trifolia were extracted with 95% ethanol, and isolated and purified by column chromatog-
raphy on silica gel, Sephadex LH-20, and Rp-8 and Rp-18 gel. All the compounds were identified based on
spectral analyses (including MS, 'H-NMR, and “C-NMR). Results
from V. trifolia and were characterized as vitexilactone ( I ), previtexilactone ( I ), abietatriene-33-ol
(@), vitexlactam A (N ), vitedoin B (V ), vitetrifolin D (W), spathulenol (VI), ent-4a, 10B-dihydroxy-
aromadendrane (VI), agnuside (KX ), physcion (X ), casticin (X ),

Fifteen compounds were isolated

p-hydroxybenzoic acid (XI ),
paulownin ( XI ), ergosterol peroxide ( XN ), and B-sitosterols ( XV ). Conclusion Except for the com-
pounds I, I, VI, K, X, XI, and XNV, the other eight compounds are obtained from this plant for the
first time.
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AL R (XD X R EH P B (XI ), paulownin
(XD G EEAKBEXN) B-AHBW(XV),
1 NEE5HH

A A REREMNE) £ XRC-1 &
548005 S %8 . MS B VG Auto Spec— 3000 B i
A , EI-MS R H 70 eV 8 FZ $ ¥ , FAB-MS
FHIEEFHEEE. H-NMRE A Bruker AM—400
(400 MHz) I DRX-500 (500 MHz) # &% 3t #% )t i
%, BL TMS & W #7 il &; *C-NMR (DEPT) A
Bruker AM — 400 (100 MHz) #1 DRX — 500 (125
MHz) B RE R B4, L TMS AR IIE . e
WERE R (200~300 BD MRS H X 2 5K
GF R E B % 1L TH R 7 4 7 ; Sephadex
LH-20 2y Pharmacia /& 7 # ;Rp-8 #1 Rp-18 # 2
AR @IEH B A Merck AR, B THRELF
BB, B o B R 2 B 08 DR A 4 B
BZBRLBINEE N Vitex trifolia L. R,
2 BERS5HE

BT HRREL 25 ke, B, 95 ZBREIRERIN 3
K150 kg X 3), K 2 h, WHRIREBEE TIHRE
FKEE, A M. 805, ETEER, SA M
BEFR A (300 @) R TAr (230 g) FIIE T B4 (240
g, BRI ErEREENE, HEMS-FREQ: 0,
9:1,8:2,7:3,0: BEBM, B 5 MM (Fr
A-E).Fr A ZrEMR (A MBE-PIEE, 8 = 2) 1 Sephadex
LH-20 B fa i (R45- 9,1 DRESBEALEL
A% 1 (50mg), T (30 mg). I (50 mg). X (8 mg),
XV (500 mg);Fr D B, 43 HAmEE-T
i (8: 2,7+ FMESF-FEE(98: 2,95 : 5HRAW
R RGN, BL-E&Y N (20 mg), V (300 mg). VI
(10 mg), VI (20 mg);Fr F 2 & B A 6 3% 0 ik
Sephadex LH-20 (& f5-F@E,1: DREHBLALE
A YVI (15 mg), X (2 g). XI (200 mg). XI (30
mg). XN (200 mg), IET BEHRA & RE B HE 7 (R
fi-FEE-7K,8 : 2+ 0. 2)783] 10 M, dHH 14
BRAWEER G BRI Rp-8,Rp-18 (F B-
K,3: DAL EY X (15 ).
3 gHExR

a1 . Be4 & &S, mp 150~151 C.
EI-MS m/z: 378 [M* ], 318 [M — CH,COOH ]*
(82),303(45),181(45),168(55),150(66),135
(59),123(77),109(76),95(73),69(100),81(78),
55(85), '"H-NMR (CDCl,,400 MHz)8:5. 78(1H,q,
J=1.5 Hz,H-14),5. 32(1H,m,H-6),4. 71 (2H, br

s,H-16),2.46(2H,t,J=8. 3 Hz,H-12),2.11(1H,
m,H-8),1.90(1H,m,H-11),1. 72(1H, m,H-11),
1.58(1H,d,J=2. 0 Hz,H-5),1. 31(1H,d,J=13.2
Hz, H-3),1.13 (1H,dt, J=13.0, 2. 7 Hz, H-3),
2. 00(_3H,s,6—OAC) ,1. 20(3H,s,H-20),0. 95(3H,
s, H-18),0. 90(3H,s,H-19),0.85(3H,d,J=7.0
Hz,H-17), “*C-NMR(CDCI;,100 MHz)¢5:18. 5(C-
1),25.3(C-2),31.5(C-3),33.9(C-4),47.5(C-5),
69.7 (C-6),43.7(C-7), 31.9(C-8), 76.3(C-9),
35.9(C-10),43.5(C-11), 33.5(C-12), 171. 3 (C-
13),114.7(C-14),170.1(C-15),73.1(C-16),16.0
(C-17), 33.5(C-18), 21.8 (C-19), 18. 9 (C-20),
170. 4(0Ac),23. 6(CH,-OAc) . PA 35 30k iR
3B 1 vitexilactone HA B, M EFhEW I K
vitexilactone, ]

&Y 1 . BaHRY EI-MS m/2:378(M* ],
319(M+1—601*(57),318[M — 6011 (100), 303
(12). 'H-NMR (CDCl;, 400 MHz)¢d:5. 36 (1H,q,
J=1.5 Hz,H-6),4. 36 (1H,d,J=9. 0 Hz,H-16b),
4.18(1H,d,J=19.0 Hz,H-16a), 2. 91 (1H,d,J=
17.2 Hz, H-14b), 2.48 (1H,d, J=17.2 Hz, H-
14a),2. 06(3H,s,0OAc),1. 78(2H,t,J=9. 3 Hz,H-
11),1.24(3H,s,H-20),0.99(3H,s,H-19), 0. 96
(3H, s, H-18), 0. 81 (3H,d, J= 7.1 Hz, H-17),
BC-NMR(CDCl;, 100 MHz)¢:18. 5(C-1),29. 1(C-
2),34.0(C-3),34.0(C-4),48.7(C-5),70.1(C-6),
42.7(C-7),31.2(C-8), 85.7(C-9),37.3(C-10),
36.3(C-11), 37.8(C-12), 93.7 (C-13), 43. 7 (C-
14),174.7(C-15),78.3(C-16),17.1(C-17),32. 9
(C-18),21.8(C-19),19.5(C-20),170.3 (OAc),
23. 6(CH;-OAc) ., L E ¥4 5 SCBR R E /Y previtexi-
lactone A& —F, & IG5 1 H previtexi-
lactone,

&I, 68 K, EI-MS, 'H-NMR
BC-NMR ¥ 5 SCER 38 B9 abietatriene-38-ol 4
— 300 ik 4k A9 T 3 abietatriene-38-ol,

&% V. 5 &H K, EI-MS, 'H-NMR #
BC-NMR##E 5 CHRH 8 B9 vitexlactam A FA —
U, s EE Y N R vitexlactam A,

AWV - EEEF (P B, mp 96~97 C.EI-
MS. 'H-NMR 1 *C-NMR ¥ £ 5 3 #k it 38 9 vite-
doin B #A—H", & & LAY V R vitedoin B,

k&9 Vi: X &8 K, EI-MS, 'H-NMR #
BC_NMREE 5 SC#k ) 8 19 vitetrifolin D #H 4 —
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B0, S B8 VT K vitetrifolin D,

a3 ERK,EI-MS m/2:220[M*],
219[M—11%,218[M—2]*,169(55),109(53),95
(66),81(62),69(98),57(100), 'H-NMR (CDCl,,
400 MHz)8:5. 31 (1H,d,J=5. 6 Hz,H-14a),5. 24
(1H,d,J=5.6 Hz,H-14b), 1. 25 (3H,s, H-15),
1.02(3H,s,H-12),1.00(3H,s,H-13), “C-NMR
(CDCl;,100 MHz) & 80.9(C-1),41.7(C-2),24. 8
(C-3),53.4(C-4),153.4(C-5), 38.8(C-6), 26. 7
(C-7),27.5(C-8),29.9(C-9), 54. 3(C-10), 20. 2
(C-11), 28. 6 (C-12), 16. 3 (C-13), 106. 2 (C-14),
16. 3(C-15), HR4E LA b8 Br #iE B 554 5 SCak
&Y 100 —F", 3 58 % 0k BUY, b
4k& ¥ VI 3k spathulenol,

&Y VI T6 48 TR 9, EI-MS m /2. 238[M ]
(5),145(35),105(43),97(52),81(64),69(74),55
(100), 'H-NMR (CDCl;, 500 MHz) ;1. 75~1. 85
(2H,m,H-2),1. 72~1. 48(1H,m,CH,), 1. 20(3H,
s,H-15),1.12(3H,s,H-14),0.99(3H,s,H-12),
0.99(3H,s,H-13),0. 41 (1H,d,J=9.5 Hz,H-6),
0.39(1H,d,J=9.5-Hz,H-7), *C-NMR (CDCl;,
125 MHz) 8: 56. 3(C-1), 23.8(C-2), 41. 1 (C-3),
80.3(C-4), 48.3(C-5), 28.3 (C-6), 26.6 (C-7),
' 20.2(C-8),44.5(C-9),75.0(C-10),19. 5(C-11),
28.6(C-12),16.4 (C-13), 24. 4 (C-14), 20. 3 (C-
15), ERBE S X RE M ent-4a, 10B-dihy-
droxyaromadendrane — &2, ik EHh &Y I K
ent-4a, 1OB—dihydroxyaromadendrane .

HEY K . LMK, FAB-MS (+) m/z:465
[M+1]".'H-NMR(C;D;N, 400 MHz)$:8. 17(2H,
d,J=8.3 Hz,H-2",6",7.16(2H,d,J=8. 3 Hz,H-
3",5",6.50(1H,dd,J=6.1,1.8 Hz,H-3),6.13
(1H,br s,H-7),5.43(1H,d,J=17.8 Hz,H-1"),
5. 28(1H,dd,J=6. 3,3. 9 Hz,H-4),4. 83(1H,br s,
H-1),4.46(1H,dd,J=11.8,2. 2 Hz,H-6a") , 4. 32
(1H,dd,J=11.8,5. 1 Hz,H-6b"),3. 23(1H,t,J=
7.5 Hz, H-9), 3.10 (1H, m, H-5), “C-NMR
(CsD;N, 100 MHz) 8: 97.6 (C-1), 141.6 (C-3),
105.5(C-4),46.4(C-5),82.1(C-6),133.2(C-7),
141. 2(C-8),48. 1(C-9),62. 9(C-10),100. 8(C-1'),
75.1(C-2'),78.8(C-3'),71.6(C-4'),78.5(C-5'),
62.9(C-6'),121.4(C-1",132. 6 (C-2",6"),116. 2
(C-3",5"),163. 6(C-4"),166. 3(CO), FR¥IBE5 X
BRIR I I agnuside BA—-F", HEE LAWK Y

agnuside,

e X . HBEXEEHK,EI-MS, 'H-NMR
FMUC-NMREE S CMMEM 1,8-— B E-6-H K
H3FE-BRMOKEREFROER T, HEE
A X A RERTFEE,

L&Y . EE¥R, B H-NMR & DEPT i#
WAZAE YN ERELEY BEFANFEER
. BC-NMREUHE 5 SCHR 8 28 #4130 & (casticin)
BEA-H L HEELEY XN NEEHAE.

&Y XTI . T4t & (EtOH) , mp 213 ~214
C, EI-MS m/z:138[M]*(97),121(100),93(73),
65(79) . REEMEIE MISKZE , 15X R FH BT B
FHHFH R E S EREY XT AWBEERR,

A Y XI . BEBE, *C-NMREHE 5 Xk it
if paulownin A —-F", W EEHLAY XTL K
paulownin,

&Y XN AL 5 (EMH),EI-MS,'"H-NMR
FMUC-NMREEES CMBENLEEAE B~
B RS XV AT EE A LB,

HEPXV AR, RREEGERE. S
B-A B BtrHE X B R H—B (A HBE-PIE,8 ¢
2,RE=0.5), UEEMLEY XV B-HEIBE,
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Theoretical modifications of agaritine based on HIV protease structures
GAO Wei-na, LIU Bing-ni, REN Xiao-wen, XU Wei-ren, WEI Dong-qing
(1. Tianjin Normal University, Tianjin 300074, China; 2. Tianjin Institute
of Pharmaceutical Research, Tianjin 300193, China)
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