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[ Abstract ] Objective; To isolate and identify the chemical constituents from 95% ethanol extracts from
stems of Zanthoxylum bungeanum. Method: The stems (25 kg) were extracted with 95% ethanol under reflux for
three times and then filtrated, and the combined filtrates were concentrated under vacuum to get the extracts. After
suspension with water, the extracts were extracted with petroleum ether, dichloromethane, ethyl acetate and n-
butanol successively, and five corresponding parts were obtained. The parts of petroleum ether, dichloromethane,
ethyl acetate were separated in a similar way to get pure compounds. By the method the subjects were first
chromatographed on silica gel column respectively, then the selected sub-fractions were further separated by

Sephadex LH-20, and finally purified on preparation HPLC to get the monomer compound. The n-butanol part was
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first treated with macroporous resin D101, and then the sub-fractions were further purified by almost the same
method as mentioned above. The structures of these compounds were determined by spectrum technology as IR,
MS,'H-NMR, "C-NMR. Result: Ten compounds were isolated from Z. bungeanum stems and identified as
follows: ( +) -magnoflorine (1), ( —) -marmesin (2), ( - ) -columbianetin (3), ( - ) -decursinol
(4), lupeol (5), a-amyrin (6), B-amyrin (7), S-amyrin (8), quercetin (9), rutin (10). Among them,

1 was alkaloid, 2, 3, 4 were coumarin, 5, 6, 7, 8 were triterpenoid, 9, 10 were flavonoids. Conclusion

Compounds 1-8 were isolated from this plant for the first time.
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Zanthoxylum bungeanum stems; flavone; alkaloid; coumarin; triterpene
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(60 ~100 H,200 ~300 H,300 ~400 H, ¥ &
T A PR A ) 5 W02 0 1% A Ak e CHR 5 T A2 Tl
WEHFE BT ) 3 LH-20 B %2 Py 5L A 2R B BE i ( Sephadex
LH-20,40 ~63 p,m,%% Merck 7 &) ) ; ODS #: 4 %
BB (ODS-A-HG, 50 um, YMC 23 7] ) 5 K AL #4 g
D101 ( K HEB W AR R AT R H ) s ODS-A il % (4
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Zanthoxylum bungeanum )T 1p25
2 REBESEH
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AW 2 h B S & I UE W, DR VR 46 1S R
600 g, MiN/KIE B AU At . S W ke . LR &
[T I o QAR & 2 IR 0 | T R S
BEAR s> (Fr. A91 g) , S LE i 70 (Fr. B,50 g) , &
fik Z BEH 4 (Fr. €,30 g) , iF TEE#E 4 (Fr. D,342 g)
KA (Fr. E,126 g) . Fr. A 2 60 ~ 100 H i i £
FE,200 ~300 H ik, LA -2 O R 58
(100:0 ~98:2 ~95:5~90:10 ~80:20 ~0:100) £
JEVE G, 2 H B eb b L 453 15 N4 53 Fr. A-1 ~ Fr. A-
15,Fr. A-7 B4 Sephadex LH-20 ¥ {4 % 43 55 J5 15 3
ANy Fro A-7-1 ~ Fr. A-7-3, Fr. A-72 &5 3U6 4%
WOAH 38 20 B B A5 24k 59 5(20 mg) ,fb &
1 6(40 mg) LAY T(25 mg) LA 8(15 mg) .
Fr.B 2 60 ~ 100 H & FEHE,300 ~ 400 H AEHE 2
LA AP - i 248 (100:0 ~98:2 ~95:5 ~
90:10 ~80:20 ~0: 100 ) #f & ¥k B , 15 3| 4H 43 Fr. B-
1~ Fr. B20, Fr. B-10 & %% /i 13 2| L & ¥ 2
(300 mg) , Fr.C £ 60 ~100 H A HERE,300 ~ 400
B R A, LA W - i R 458 (1000 ~98:2 ~
95:5~90:10 ~80:20 ~0:100 ) £ B Pk , 15 ) 2H 43
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Fr. C-1 ~ Fr. C-10,Fr. C-4 2 v J& il £ A 2 25 15 3
Fr. C-4-1 ~ Fr. C4-3  Fr. C-4-2 25 & %0 45 W A8 1 3%
JH W R -7K (450 55) 13 24659 10 (30 mg) , Fr. C-4-3
FHH 7K (55:45) 15 5014654 9(40 mg) . Fr.D £
KA g, BL 2 BE-K & 45 (0 100 ~ 15 : 85 ~
30:70 ~50:50 ~75:25 ~95:0) A B e, 15 5 41 45
Fr. D-1 ~ Fr. D-6,Fr. D-2 5 Fr. D-3 & 3 F v & 41 %
WA, LA K-H B 2 48 (0:100 ~90: 10 ~ 80 : 20 ~
70:30 ~0: 100 ) #6 B 38 i, 45 ) 5 4~ 4 43 Fr. D-2-
1 ~Fr. D-2-5,Fr. D-2-2 2 = 2] £ WOAR 635 1T -
K (25:75) 154654 1(40 mg) , Fr. D-4 2 vh & il &
W AR, LLK-F B2 22 45 (0:100 ~90: 10 ~ 60 : 40 ~
40:60 ~0:100) # B Y& i, 75 2] 4 A~ 4 53 Fr. D-4-1 ~
Fr. D-4-4  Fr. D-4-3 25 {5 %0l 2% WOAH €6 3% B EE-oK
(55:45) 153454 3(10 mg) ,4(9 mg) .
3 #£HMEE

&1 AR (FED, [a]) +186.2°,
ESI-MS m/z 342.5 [M] ", #IXf 4> T i &t 342, /0 T
=N C,yH,,0,N" ;IR(KBr)wv,, :3 418,2 934,2 896,
2.821,2361,1 647,1 552,1 440,1 382,1 245,1 212,
1 067,1 046,884 cm ' .'H-NMR (400 MHz, DMSO-
d,)8:6.61(1H,d,J=7.8 Hz,H9) ,6.50 (1H,s, H-
3),6.36(1H,d,J=7.8 Hz,H-8) ,4.31(1H,d,J =
12.3 Hz,H-6a) ,3.69(3H,s,2-0CH,) ,3.67(3H,s,
10-OCH, ), 3.66 ( 1H, overlapped, m, H-5a ), 3.55
(1H,m,H-5b),3.30(3H,s,N-CH,),3. 10(2H, m,
H-4a,H-7a),2.88 (3H,s,N-CH,),2.78 (1H, m, H-
4b),2.58(1H,t,J=13.0 Hz,H-7b) ., “C-NMR (100
MHz,DMSO-d, )8:152.3(C-11) ,151.9(C-1) ,151.2
(C-2),150.3(C-10),125.1(C-7a),123.1(C-11a),
122.6(C-11b) ,120.0(C-11¢) ,112.6 (C-8),111.8
(C-3a),109.8 (C9),108.7 (C-3),69.2 (C-6a),
60.4(C-5),55.7(10-0CH, ) ,55.2(2-0CH,),52.6
(N-CH,) ,42.5(N-CH,),30.4(C-7),23.2(C4),
R4 ROESY i 5:6. 50 (1H,s,H-3) 5 3.69(3H,s,
2-0CH,) #13¢,6.61(1H,d,J =7.8 Hz,H9) 5 3.67
(3H,s,10-0CH, ) A1 5C, #fi & 2 A~ H S 43 i 422 T
C-2(151.2) F1 C-10 (150.3) {3 ; AR #t HMBC 3% 5.
6.50(1H,s,H-3) 5 151.9(C-1) #13¢,6.61 (1H,d,
J=7.8 Hz,H9) 5 152. 3 (C-11) M &, AR T
C-1 F1 C-11 ffb2: i % ,4.31 (1H,d,J =12.3 Hz,
H-6a) 5 125.1(C-7a) #15¢,6.36(1H,d,J =7.8 Hz,
H-8) 5 123.1(C-11a) A 3¢, i 5 C-7a,C-11a
C-11b (k2= i # . DL %5 ds 5 3Ciik [ 35-36 ] # i

B+ )-AR2ZAEH[ ( + ) -magnoflorine | —E{ (14 & &
F'H-NMR, "C-NMR, DEPT,'H'H-COSY, HSQC,
HMBC Fl ROESY ) %@ 51 R ( +)-K=1E

a2 HEHRE H(HEE), mp 187 ~
189 C,[a]y —8.2°,ESI-MS m/z246.8 [M +H] ",
A 43 ot i 246, 4y 7008 €, H, O, IR (KBr)
v, :3452,2988,1 703,1 631,1 573,1 270,1 134,
959,831 c¢m ' ;'H-NMR (600 MHz, CDCI,) 8:7.54
(1H,d,J =9.5 Hz,H4),7.17(1H,s,H-5) ,6. 66
(1H,s,H-8),6.14 (1H,d,J =9.5 Hz, H-3),4.70
(1H,dd,J =9.3,8.3 Hz, H2'),3.25 (2H, m, H-
3'),1.33 (3H, s, H-6"), 1.20 (3H, s, H-5"), "“C-
NMR (150 MHz, CDCl, ) §:163.4 (C-7),161.7 ( C-
2),155.8(C9),143.9(C4),125.3(C-6),123.6
(C-5),112.9(C-10),112.3(C-3),98.0(C-8) ,91.3
(C-2"),71.8(C-4"),29.6 (C-3"),26.25(C-5"),
24.51(C-6"), LA %485 SCHk [37-38 ] Hlx 16 11
(=)-FHEAEFHNEE [ ( - )-marmesin ] BEAR — 2,
WO TEAEY 2 (- )-SR AERTE N TR

A3 AEHARHRE),[a]] -3.4°,ESI-
MS m/z246.8[M +H]" ,268.9[ M + Na] ", #H X% 43
ThidE 246, 7R h C,H, 0,5 IR (KBr)w,,
3472,3 477,2 984,2 909,2 361, 1 698, 1619,
1 445,1 266,1 129,1 076,1 013,952,835 e¢m ™' ;' H-
NMR (600 MHz,CDCl;)8:7.60(1H,d,J =9.5 Hz,
H-4),7.25(1H,d,J =8.2 Hz,H-5),6.73 (1H,d,
J=8.3 Hz,H-6),6.18 (1H,d,J =9.5 Hz, H-3),
4.77(1H,dd,J =9.4,8.6 Hz,H-2"),3.30(2H,dd,
J=12.9,9.0 Hz,H-1"),1.35(3H,s,3'-CH, ) ,1.22
(3H, s, 3'-CH,), "“C-NMR (150 MHz, CDCL, ) §:
163.9(C-7),161.3(C-2),151.5(C-9),144.2 (C-
4),129.0(C-5),114.2(C-8),113.3(C-10),112.5
(€-3),106.9(C-6),91.6(C-2"),72.1(C-3"),27.8
(C-1'),26.2(3'-CH, ) ,24.1(3’-CH;) , DA F % iE
HICHR (39 J B my ( - )-Z &I FBREL( - )-
columbianetin ] FEAR — B, BEEL S 3 N ( - )-
AR B

&4 AEBARHRE),[a]) -10.6°,EI-
MS m/z246.9 [M +H] " ,298.9 [M + Na] ", fH %}
Gy 246, 5r ¥k C,H, 0, IR(KBr)w,, :
3431,2 976,2 917,2 855,2 361, 1 739, 1 624,
1570,1495,1 134,819 ¢m ';'H-NMR (600 MHz,
CDC1;)8:7.60(1H,d,J=9.5 Hz,H-4) ,7.20(1H,s,
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H-5),6.80(1H,s,H-10),6.24 (1H,d,J =9.4 Hz,
H-3),3.85(3H,t,/ =10.2 Hz,H-7),3. 11 (1H,d,
J=4.7 Hz,H-6a) ,2.87(1H,d,J =5.8 Hz, H-6b),
1.41(3H,s,8-CH,),1.39(3H,s,8-CH,), "C-NMR
(150 MHz, CDCl, ) §:161.4 (C-2),156.5 ( C-9a),
154.2(C-10a) ,143.2(C-6),129.0(C-7) ,116.4( C-
5a),113.3(C-10),113.0(C-4a) ,104.8(C-3),78.2
(C-8),69.13(C-7),30.69 (C-6),25.04 (8-CH,),
22.12(8-CH, ), LA b4t # 55 SCk [40-41 ] 428 (1)
(=) -%AERT AR ( - ) -decursinol ] A B A —F, it
BG4 R () -RAEATHIEE,

e s HAEamAR(ZE P E), mp 209 ~
210 °C ,ESI-MS m/z 427[M + H] " | A%} 2 + it &
426 ,4y ¥ C, Hy, O; IR (KBr) v, : 3 336,2 938,
2872, 1 630, 1 558, 1 460, 1 380, 1 047,
880 ¢cm ' ;'H-NMR (600 MHz, CDCl,) §:4.65 (1H,
d,J=2.4 Hz,H-29b) ,4.53(1H,dt,/ =2.6,1. 4 Hz,
H-29a),3.15(1H,dd,J =11.5,4.8 Hz,H-3) ,2.34
(1H,td,J =11.1,5.9 Hz,H-19),0.74,0.80,0. 83,
0.89,0.94,1.00,1.62 (each 3H,s, CH,-23,24,25,
26,27,28,30), "C-NMR (150 MHz,CDCI,)§:151.
(€-20),109.5(C-29),79.2(C-3),55.5(C-5) ,50.
(C-9),48.5(C-18),48.2(C-19) ,43.2(C-17) ,43.
(C-14),41.0(C-8) ,40.2(C-22),39.1(C4) ,38.
(C-1),38.3(C-13),37.4(C-10) ,35.8(C-16) ,34.
(C-7),30.1(C-21),28.2(C-23),27.7(C-15) ,27.
(C2),25.4(C-12),21.1(C-11),19.5(C-30) ,18.
(C-6),18.2(C-28),16.3(C-25),16.2(C-26) ,15.
(C-24),14.8(C-27) . VL E¥ds 5 SCHk [40,42 ] i
T B P it 2B (lupeol ) B BEA — 3, MU 2 b &) 5
2P B LR

ka6 HEH RS R (&P L), mp
188 ~ 189 °C ,ESI-MS m/z 427 [M + H] ", #H X} 2% F
i 426, 4 F 3 C,, Hy, O; IR (KBr) v, :2 980,
2947,2 918,2 839,1 541,1 462,1 375,1 039,
997 ¢cm ' ;'H-NMR (600 MHz,CDCl,)§:5. 11 (1H,
t,/=3.6 Hz,H-12) ;3. 21 (1H,dd,J =11.3,4. 8 Hz,
H-3),1.05,0.99,0.98,0.93,0.78,0.77 (each 3H,
s, CH,-27,26,23,25,28,24),0.90 (3H, d, J =
6.0 Hz,H-30),0.77(3H,d,J =4.8 Hz,H-29), “C-
NMR (150 MHz,CDCl,)6:139.8(C-13),124.6 ( C-
12),79.3(C-3),59.3(C-18),55.4(C-5),47.9(C-
9),42.3(C-14) ,41.8(C-22),40.2(C-8),39.9(C-
19),39.8(C-20),39.00(C-4),39.00(C-1),37.1

- 164 -

AN Lt & Lt O O O

(C-10),34.0(C-17),33.2(C-7),31.5(C-21),29.0
(C-28),28.4(C-16),28.3(C-23),27.5(C-2),26.8
(C-15),23.6(C-11),23.5(C-27),21.6 (C-30),
18.6(C-6),17.7(C-29),17.1(C-26),15.9(C-25) ,
15.9(C-24) . LA F¥ds 530k (4344 JiREH o-7F
W AR P (o-amyrin) (9 BEA — B, MU E LB 6 R
o- T R o

k&7 HAEE RS (A AFK), mp
183 ~ 184 °C ,ESI-MS m/z 427 [M + H] ", # X%} 43 T
R 426, 4 F Xk CoHy O3 IR(KBr)w,, 13 299,
2951,2 918,2 859, 1 470,1 387,1 358,1 034,
993 em ' ;'H-NMR (600 MHz,CDCL,)5:5. 16 (1H,t,
J=3.6 Hz,H-12),3.20(1H,dd,J =11.3,4.6 Hz,
H-3),1.11,0.97,0.95,0.91,0. 85,0.85,0.81,0.77
(each 3H,s, CH,-27,23,26,25,29,30,28,24),
“C-NMR (150 MHz, CDCl, ) §:145.4 (C-13),121.
(C-12),79.2(C-3),55.4(C-5),47.8(C-9) ,47.
(C-18),47.0(C-19),41.9(C-14) ,40.0(C-4) ,39.
(C-8),38.8(C-1),37.4(C22),37.2(C-10) ,35.
(C-21),33.6(C-29),32.9(C-7),32.7(C-17) ,31.
(C-20),28.6(C-28),28.3(C-23),27.5(C-2) ,27.
(C-16),26.4 (C-15),26.2 (C-27),24.0(C-30),
23.8(C-11),18.6(C-6),17.0(C-26),15.8(C-25),
15.7(C-24) . DL L8 5 3CHR (42,4445 | i1 1Y
B-TF B B B ( B-amyrin ) B EEA — 3, s b G4 7
H B-F W R

EW8 BHEBK(ZET L) ,ESI-MS m/z
427 [M+H] " HXF 53 F B s o 426, 53 X008 Gy,
H,,0;TR(KBr)wv,, :2938,2855,1461,1379,1097,
1 035 em ™' ;'H-NMR (600 MHz,CDCIl,)§:3.21 (1H,
dd,J =11.5,4.8 Hz,H-3),1.14,0.99,0.97,0.91,
0.83,0.83,0. 74 (each 3H,s,CH,-27,30,23,25,24,
26,29,28), “C-NMR (150 MHz, CDCIl,) 8:134.6
(C-13),133.4(C-18),79.3(C-3) ,55.6(C-5),50.9
(C9),44.9(C-14),41.2(C-8),39.6(C-1),39.1
(C-4),38.9(C-22),37.5(C-19) ,36.9(C-10) ,35.7
(C-16),35.1(C-21),34.8(C-7),33.5(C-17) ,32.6
(€-20),29.9(C-30),28.3(C-24),27.6(C-2),26.7
(C-12),25.2(C-15),24.3 (C-28),24.0(C-29),
22.0 (C-11),21.6 (C-27),18.7(C-6),17.9 ( C-
23),16.6 (C26),15.7(C-25), DL I ¥ ¥ 5 Sk
(43,46 [ 21 1) 6-7 A4 5 Bt ( S-amyrin ) A —F, i
Y E Y 8 N - IR o

k&Y 9 E kAR (W EE), ESI-MS m/z

N WO O A~ O
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302.8 [M+H]",324.7 [M + Na] ", M X 4> F i &
302,43 F= C, H,,0;;IR(KBr)v, _:3 377,3 278,
1673,1607,1528,1362,1325,1246,1217,1 171,
1138,1 096,1 017,818 c¢m~';'H-NMR (600 MHz,
CD,0D)8:7.77(1H,d,J=2.1 Hz,H-2") ,7.67(1H,
dd,J=8.5,2.1 Hz,H-6") ,6.92(1H,d,J =8.5 Hz,
H-5"),6.42(1H,d,J =2.0 Hz,H-8),6.22 (1H,d,
J=2.0 Hz,H-6), "C-NMR (150 MHz, CD,0D) §:
177.5(C4),165.7(C-7),162.7(C-9),158.4 (C-
5),148.9(C-4"),148.1(C-2),146.4(C-3"),137.4
(C-3),124.3(C-1"),121.8(C-6"),116.4 (C-5"),
116.1(C2"),104.7 (C-10),99.4 (C-6),94.5 ( C-
8) o LA Bl 5 SOk [47-48 ] 38 i i e 3R A —
B, EL B Y 9 i R (quercetin)

EYW 10 EAa K (HFEE),ESI-MS m/z 611
[M+H]",633 [M+Na] ", X7 7 BN 610,
TRk CyH, 0,3 IR(KBr)w,, :3 406,2 913,
2 560,1 657,1 603,1 507,1 457,1 362,1287,1 196,
1 071, 1 005,955,802 c¢cm ™ ';'H-NMR ( 600 MHz,
CD,0D)8:7.69(1H,d,J=2.1 Hz,H-2"),7.65(1H,
dd,J=8.4,2.1 Hz,H-6") ,6.90(1H,d,J =8.4 Hz,
H-5'),6.42(1H,d,J =2.0 Hz,H-8),6.22(1H,d,
J=2.0 Hz,H-6), "C-NMR (150 MHz, CD,0D)§:
179.5(C-4),166.2(C-7),163.1(C-5),159.5 (C-
9),158.6(C-2),149.95(C-3") ,146.0(C-4") ,135.8
(C-3),123.7(C-6"),123.2(C-1"),117.8 (C-5"),
116.2(C-2"),105.8 (C-10), 104.9 (C-1"), 102.6
(C-1"),100.1(C-6),95.0(C-8),78.3(C-3"),77.3
(C-5"),75.9 (C2"),74.1 (C4"),72.4 (C-3"),
72.2(C-2"),71.5(C4"),69.9 (C-5"),68.7 (C-
6"),18.0(C-6") LA [ ¥ 4ls 5 SCHR [47-48 | iz 18 11
T (rutin) Ay EEAR — 0, B E G 10 AT,
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