¢ 3% Chinese Traditional and Herbal Drugs 3F 46 % 22 8] 201541 A +189 -

B HETEHIE L 22 B 5 R A WSS T 5

Aok L2, e, B B & =
L WHTARMOS:, WHARME F E R E S =8 535, WL Iz 311300
2. RGBS = B BE, E M 450008

W OE:. BB XA Zanthoxylum avicennae AT FIAEWNEHEWIF. A% KM Diaion HP-20. MCI-Gel
CHP-20. Sephadex LH-20. Toyopearl HW-40. RP g AT B S6AF 8 1200 WAL U 14k 252 B 0 34T - IS 2lidk, M P #RA0
FRIPEH A ("HANMR. “C-NMR. HR-ESI-MS) %5k & M40, SR A AR AR AR 8L A P YRR I 52 8 40k
EYRAT R R E R R R £5 R NIRRT IR S BRI AR IE T R AL L B T 9 MLAY), i ZEi A%
(1. EEWEE (2). 3-WBEFR (3). 6-ox0-2(4-hydroxy-3,5-dimethoxyphenyl)-3,7-dioxabicyclo-[3.3.0]-octane (4). F —F&
(5) 44-ZHFE-1,7-BE 2R (6. THRMHEE (7. B-AEHE (8. RITAEML (9). Hrh a4 2 5t R R KBERR i FK 2 7R
N B A B EL R, S ARIEIR R (MIC) {E¥9h 15.63 ug/mL; A& 1~3 HA —E A REETE, iR
FEI LCso fHr 500 9.8+ 2.6« 4.9 ng/mL. 4518 BRALGW 9 4b, AL &0 B M ZHEY oy 83 8], bt &9 2
BAEBBMPE A, (AW 1~3 B — 2 WM EEE .

EHEIR: WIEAMG —ELLAv R, S ANER: 3-MIVEEER; BUE TSR

FESES: R284.1 NERERD: A XEHRS: 0253 -2670(2015)02 - 0189 - 05

DOI: 10.7501/j.issn.0253-2670.2015.02.007

Chemical constituents and bioactivities of Zanthoxylum avicennae
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Abstract: Objective To study the chemical constituents of the ethyl acetate (EtOAc) extract from Zanthoxylum avicennae and their
bioactivities. Methods The compounds were isolated by Diaion HP-20, Toyopearl HW-40, MCI-Gel CHP-20, Sephadex LH-20,
RPyg, and silica gel column chromatographic methods. Their structures were identified on the basis of physicochemical and
spectroscopic analyses; The antibacterial activity and toxicity of compounds 1—3 were investigated by the lethal-to-prawn larva
bioactivity experiment and the slanting test-tube experiment. Results Nine constituents were isolated from the EtOAc and n-BuOH
fractions of Z. avicennae. Their structures were identified as dihydrokaempferide (1), scoparone (2), 1 H-indole-3-carboxylic acid (3),
6-0x0-2(4-hydroxy-3,5-dimethoxyphenyl)-3,7-dioxabicyclo-[3.3.0]-octane (4), suberic acid (5), 4,4-dinethyl-1,7-heptanedioic acid
(6), methyl syringate (7), B-sitosterol (8), and preskimmianine (9). Compound 2 displayed more stronger antifungal activity against
Exserohilum turcicum Pass and Fusarium graminearum Schwabe, with the MIC value of 15.63 pg/mL. Compounds 1—3 had shown
more stronger toxicity towards brine shrimp, with LCs, values of 9.8, 2.6, and 4.9 ng/mL, respectively. Conclusion All the
compounds are isolated from Z. avicennae for the first time except preskimmianine. Compound 2 displays more stronger antifungal
activity, while compounds 1—3 have shown more stronger cytotoxicity towards brine shrimp.
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(dihydrokaempferide, 1)+ & & W (scoparone, 2)-.
3-M5|k FHE  (1H-indole-3-carboxylic acid, 3). 6-oxo-
2(4-hydroxy-3,5-dimethoxyphenyl)-3,7-ioxabicyclo-[ 3.
3.0]-octane (4). ¥ _[® (suberic acid, 5). 4,4-
FIJE-1,7-P¢ % (4,4-dinethyl-1,7-heptanedioic acid,
6). THMHEE (methyl syringate, 7). B-7% & H
(B-sitosterol, 8). WA 4H (preskimmianine, 9).
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WRS-1B B 448 s e A3 C A 25 B 274X
284 PR A #]); Bruker DPX-400 #% 4 4% 1X « Bruker
Avance 300 A% R4 (4 [E Bruker /4 7] ); Q-TOF
Micro i (& Maters 22+, HR-ESI-MS);
FLAE PR A O e A AN (B A
BARBGWATD); SHZ-D (3) BEHXHASTE. #
ik R 4 Diaion HP-20. Toyopearl HW-40,
MClI-gel CHP-20 (H A =357 /). Sephadex
LH-20 %/ Pharmacia Bioteck /= ); RPjg (HA
YMC 2wl A7) A R (160~200. 200~
300 HO. WR O ITER G M GFasq ¥R T 5ifF
E AT

PR AEHCT 2011 4F 9 HR AR =0, &R
K2E 2 FHREY) 25 208 st 4 e o 2= A R A
YIEiREAEM Zanthoxylum avicennae (Lam.) DC.. Fx
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TR KB Exserohilum turcicum (E. ). K
IR Fusarium graminearum (F. g). /NEIR
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EW 1: ek R, mp 206~207 C.
HR-MS m/z: 303.065 6 [M+H] . 'H-NMR (400
MHz, CsHsN) d: 7.51 (1H, s, H-8), 7.01 (2H, d, J =
8.5 Hz H-2', 6'), 6.45 (2H, d, J =8.5 Hz H-3', 5'), 5.50
(1H, d, J = 9.0 Hz, H-2), 3.82 (3H, s, -OCH;),
3.21(1H, d, J = 12.9 Hz, H-3); C-NMR (100 MHz,
DMSO-dg) 6: 197.6 (C-4), 168.4 (C-7), 165.7 (C-5),
164.7 (C-9), 158.7 (C-4"), 147.3 (C-1"), 133.1 (C-2,
6'), 114.5 (C-3', 5), 112.5 (C-10), 103.4 (C-6), 97.1
(C-8), 96.2 (C-2), 80.3 (C-3), 56.4 (4-OCH;). LA L%
i 5 SCakE B2, SRS o A
IS

twEY 2. Ltk s (FE) . HR-MS m/z:
206.048 3 [M—23] . 'H-NMR (300 MHz, DMSO-d)
5:7.63(1H, d, J= 9.2 Hz, H-4), 6.86 (1H, s, H-5), 6.85
(1H, s, H-8), 6.29 (1H, d, J = 9.6 Hz, H-3), 3.96 (3H,
s, 6-OCH;), 3.93 (3H, s, 7-OCH;); "“C-NMR (75
MHz, DMSO-ds) 6: 161.4 (C-2), 152.8 (C-6), 150.0
(C-7), 1463 (C-9), 143.4 (C-4), 113.6 (C-3), 111.4

(C-10), 107.9 (C-8), 100.0 (C-5), 56.4 (6-OCHj3), 56.4
(7-OCHs). DA EXcdfa 5 sepkapas S — 80", ek
EAY 2 9T s

ta) 3: #EHAR, mp210~215 C, HR-MS
m/z: 161.037 3 [M—Na], 2 ¥4 CoH,O,N.
'H-NMR (400 MHz, CD;0D) &: 8.09 (1H, d, J = 7.6
Hz, H-7), 7.90 (1H, s, H-2), 7.42 (1H, t, J = 8.8 Hz,
H-4), 7.17 (1H, d, J = 6.8 Hz, H-6), 7.14 (1H, t, J =
6.8 Hz, H-5); “C-NMR (100 MHz, CD;OD) J: 169.3
(-COOH), 138.2 (C-8), 133.0 (C-2), 127.7 (C-9), 123.6
(C-5), 122.1 (C-6), 122.1 (C-4), 112.8 (C-7), 108.7
(C-3)o VL Xdfa 5 Scikapas i it — 530, ke
AW 3 4 3-MIVEFR .
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TCL # 2 _EW; FeCL3;-Ks[Fe(CN)o] i #5 14 .
HR-MS m/z: 280.084 0 [M—23], 4+ TN
Ci4H1606. 'H-NMR (300 MHz, DMSO-d;) J: 8.25
(1H, s, 4-OH), 6.62 (2H, s, H-6), 4.61 (1H, m, H-7),
4.41 (2H, m, H-9), 4.08 (2H, m, H-9"), 3.78 (6H, s,
-OCHj3), 3.55 (1H, m, H-8"), 3.11 (1H, m, H-8). LA
O ok s s, stk A 4k
6-0x0-2(4-hydroxy-3,5-dimethoxyphenyl)-3,7-dioxa-
bicyclo-[3.3.0]-octane.

EY s At REE, F5IK, mp 145
T, 5 1%0A BRE-IRE R OV IR, 5 RM
W RO B {6 . "H-NMR (400 MHz, CsH;sN) o:
14.70 (1H, brs, -COOH), 2.47 (2H, d, J= 7.2 Hz, H-2,
7), 1.71 (2H, m, H-3, 6), 1.26 (2H, m, H-4, 5);
BC-NMR (100 MHz, CsHsN) d: 175.1 (C-1, 8), 34.6
(C-2,7),29.3 (C-3, 6), 25.0 (C-4, 5). LA X 15 SC ik
B IA -, MRS 5 N

th&¥) 6: KA, HR-MS m/z: 188.097 5
IM+H]", 707X K CoHg04: mp 105~107 Co
'H-NMR (300 MHz, DMSO-dq) d: 2.5 (4H, t, J = 7.3
Hz, H-2, 6), 2.18 (4H, t, J = 7.3 Hz, H-3, 5), 1.30 (6H,
s, 2XCHs); "“C-NMR (75 MHz, DMSO-dq) 6: 174.1
(C-1,7),33.9 (C-2, 6), 28.4 (C-3, 4, 5), 24.2 (C-8, 9).
DL ek A —8Y, et A 6
) 4,4- " HHE-1,7-PE 1R

WEY 7. AIEE MR, mp 125~126 C,
213K CoH120s. 'H-NMR (400 MHz, DMSO-dj)
5:7.30 (1H, s, H-2, 6), 3.86 (1H, s, H-7, 8), 3.87 (3H,
s, H-9); »C-NMR (100 MHz, DMSO-ds) J: 168.6



192 -

¢ 3% Chinese Traditional and Herbal Drugs 3F 46 % 22 8] 201541 A

(C-10), 148.9 (C-3, 5), 142.0 (C-4), 121.4 (C-1), 108.1
(C-2, 6), 56.8 (C-7, 8), 52.5 (C-9). LA ¥l 5 Srikik
-8, WS T T R G

WEW8: AR CNED, TLC |- 10%i -
OTFESWOMAE R, b B-2 SR B 3 Fif
ANFRITHILHEZ, % REEZMFA, HEEibd
8 Jy p-Ar H§ I

EY 9. FEMRDIRAA R (R, FAMET

R EIE, WU ROV P, 5 TR RO
WS AT RN B, 7E 3 PO R IF454F T R TT RE
M, MO EEY 9 Jai e 2,
32 HIEEMNESER

DARHIR VI A S PR E P . (54 1~3
XF 7 PRI SR L ) MIC W26 1. fhSeabgl nr bl
Fit, AW 2 PN, RS R KEE
B KETRFE, H MIC %24 15.63 pg/mL.

F1 kEW 1~3 3 7 MiEYFRE R MIC

Table 1 MIC values of compounds 1—3 on seven kinds of plant pathogenic bacteria

MIC/(pg'mL™")

Ra=y
E. t G.s F.g B.c R.s F.o S.s
1 — — — 125.00 250.00 125.00
15.63 250.00 — 250.00 250.00 —
3 — — 125.00 — 125.00 250.00 —
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YPEgit, &b S B bR 2501 0 i
1R vk

Fig ORI SOPE R AR 0I5 200 52 A S 0 1 1 4
B, SCikaRiE”, H4EI LCse<<1 000
pg/mL MFARL G )] LCsp<<100 pg/mL I, KW
SERGRE R W AN SIS . SRIRARH, LA
Y 1~3 SHFEFEUER) LCso 2054 9.8, 2.6 4.9
pg/mL, KUY EA 2 MRSk,
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