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[ Abstract | Objective: To study the anti-hepatitis B virus (HBV) constituents of Pogonatherum crinitum.
Method: The compounds were isolated and purified by recrystallization and column chromatography over silica
gel, polyamide and Sephadex LH-20. Their structures were elucidated on the basis of physicochemical properties
andspectral analysis. Result: vitexin
rhamnoside (2) ,
ether (5),

first time.

Six compounds were identified as luteolin-6-C-B-D-chinovoside (1),
apigenin-6-C-B-D-glucopyrano-4’-0-a-L-rthamnoside (3), hyperin (4), quercetin-3-0-methyl
D-mannitol (6). Conclusion; All compounds were isolated from the genus of Pogonatherum for the
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Shimadzul 0AS %I = 2R AH 34 ( H AR B ),
CT ALAPHA 1-4LD, RZ6 ¥ ¥ T 4 #Hl (12 =
Martin Christ) ,UV2501PC %8 4h 4366 AL ( H A 1
H) ,JUM-ECA-400 i 5 4% i L e A% ( F A8 B 74k =X
234k, TMS S W45 ) , VG Zabspec & 53 #¥ 1 57 1% AL
(Y& Micromass 23 w] ) , X-4 5 G0 £ 00 5 A (T
B ARS8 AT PR N F]) 5 AB-8 ¢ FL W% it A A% (1 I K
HATT ), AR (FSEFEAL T,
Sephadex LH-20 ( 3% [E Pharmacia 2\ &) ) , D-9 % B
(B 2 R E 5 e, it 5 110833-200302) ,
L-FLZE M D -X 40 BE (Ab 5 i B A 9 4 R A BR
SN HE T4y S 110833-200303) , it #2443
Hradi,

G o2 B2 HE 2010 4 10 A W T2 82 M 2541 2
Gyt , AR 2E B2 B S 5 R I 2 R 5
RIS A W S e W RAR & R R 4 22 5
Pogonatherum crinitum ( Thunb. ) Kunth £ T #
EE
2 RSB

G e BT PR AR 20 kg, 10 £ 5 70% LR
W3 Y, BFR 72 h JE R, G IR IR, W R
FIAS 4 2255 70% L FEFRHCY) 450 g, A5 2 U DL iE
KA, MU A T kL = ST BE L LR & TR KoK
TRRIIE T REAEHL . 1E T BEFE AL 200 g JH AR AL W B Ak
BB R K B 25% ,50% ,75% ,95% 7, WLk
Jt o 50% &K Vs o Mot 0 FH ek JE A 4 5, 43 i) A
AP (9:1,5: 1) YEiAS Fr. 1-5, Fr. 1 5
e JHie B 43 5, 50% £ Uk WG, 45 & 45 b vk (PR 4
e, 165 5 (21 mg) 5 Fr. 2 &S fh % (B ) 4l
o, L5 6 (13 mg) sFr. 5 FIR WAL 73 2 ,40%
OB, 45 G 45 ik (WP i) gaife, 1tk & %) 4
(19 mg) 25% L Uk Wy FH 4k JBe A 23 85, 200 AL =
S e - 7K (901 35: 6,601 35: 10) YE i 15 Fr. 69,
Fr.7 PSR BEREFE 22 ,50% L BE PR , 454 HPLC 4l
b, 1846458 1(14 mg) s Fr. 9 FHSRBEMAE 43 55 ,50%
RV, 45 4 Sephadex LH-20 4% 4lifk,70% H
Ve, 23 Bk & 2(18 mg) L5 3(15 mg)
3 SHREE

EW 1 REAAHR ,mp 211 ~213 C ; Eh 2 -
BERy B BH A, Molish Jsz Ji7 BEAE , 38 7R Oy 35 I 2 1k
B WK 5% BRI 2 R B e gl s, UV
(MeOH) A, (loge)344(4.26) ,252(4.61)nm;ESI-

MS m/z433 [M+H]"(62),287 [M+H-146]"
(41) ,'H-NMR ( DMSO-d,,400 MHz) §:4.84 (1H,
d,J =9.2 Hz) X% 440 b 3L i 15 %, 8: 6. 53
(1H,s) Ry i &1 4% 8 £ it ¥ 1% 5 ,6:7.33 (1H, d,
J=2.4Hz),7.15 (1H, dd, J=8.4, 2.4 Hz) ,6. 89
(1H, d, J=8.4 Hz) Jy 1,2 ,4-=BUCE A F-1E I+
=42 5:12.02 (1H,br s),5:10.70 ~9.26 (3H, br
s) N4 ATk BT 55, "C-NMR ( DMSO-d,,
100 MHz) 3% 51 5:80. 7, 17. 4 43 51| Sy 3 491 b 1) oy &
AR 5 J2 6 A BR B A5 5, AR B A5 5 vl 23 0l H &
H8:166.7(C-2),106.1(C-3),182.1(C4),161.7
(C-5),109.3(C-6),164.2(C-7),95.5(C-8),156.8
(C9),104.4(C-10),123.8(C-1"),114.8 (C-=2"),
148.0(C-3"),152.3(C-4") ,115.9(C-5") ,120. 6 ( C-
6'), 80.7 (C-1"),77.5 (C-2"),76.8 (C-3"),74.9
(C-4"),73.1(C-5"),17.4(C-6"), 454" 'H-NMR J&
T SHRAE AN C-NMR 45 H B9 21 AN A5 5 4R 1E , HE
WHZAL S F2h C Hy 0, NFITEE K 12, 3
TR S SCER [ S I X IR AR — 3 b5 1 KEH
RFRH K -6-C-B-D-FGHPBEF

&Y 2 BEOHK,mp 210 ~211 C, Fh -8
¥y S NE BE P, Molish J2 7 BH 1 | 442 718 1T B S % i 1 28
G o BRIK AR IS 5 hm s L 2 At B2 0 A
M, UV 326,265 nm, ESI-MS m/z 579 [ M +
H]",433 [M+H -146] ", $&/x 73 7 Al BEAFETE 1
A % B, H-NMR  ( DMSO-d,, 400 MHz) §:
0.52 (3H, d, s) H | HH HEF FIE55,8:4.73
(1H,d,J =9.6 Hz) %%k R 755 ,5:4.95
(1H,d,J =3.4 Hz) g Bl 2= M i 56 o0 1 1% %5, 6:
12.97 (1H,brs) ,10. 71 (1H,br s) ,10. 33(1H br s)
HIEIE R R 15 ,6:6.83 (1H,s),6.31 (1H,
s) 43 i ok B BE A 6 4.3 TR 5, 8:8.05
(2H, d, J=9.0 Hz) ,6.89 (2H, d, J=9.0 Hz) 3}
IR BORAEAE BT 5 %5 . C-NMR ( DMSO-d,,
100 MHz) % {5 5 7l 73 5 0 J& Jy 6:181.9(C4),
162.4(C-7),161.0(C-5),161.4(C-4"),164.2(C-
2),155.9(C9),102.7 (C-3),128.9 (C2",6"),
121.4(C-1"),115.7(C-3",5"),104.6 (C-10) ,98. 6
(C-6),104.8(C-8);Glc:71.5(C-1),75.4(C-2),
79.6(C-3),70.5(C-4),81.1(C-5),61.3(C-6),
Rha:100.1(C-1),70.9(C-2),70.5(C-3),71.2(C-
4),68.5(C-5),17.9(C-6) ,454 ' H-NMR & 15 &
FEAE AT C-NMR 25 1 27 A8 A5 5 4 A 4% Ak &
Wiy R CpHy O RMIREE Ry 13, 274G Bk %K
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PR S ICERIS IR LG W 2 BERNS,7,4'-=1
FE T -8 -C-au-L- ML I BRL 25 M - (1—2) -B-D-Ik 1 4
EREAT B A IR R R RE T .

&3 wmOKA,mp 224 ~226 C ;i MR-5E
K3 S NE BE P, Molish 2 vy BH 1 | 4 78 Sk B A 2 b &
Yo BRKSRS S be RS L2 K A 2 0 AN R 2R
. UV 336,255 nm, FAB-MS m/z579 [M +H] ",
433[M + H - 146] * ,'H-NMR ( DMSO-d, ,400 MHz)
8:12.11 (1H,br s),10.28 (1H,br s),9.47 (1H, br
s) NG RER F155,56:8.06 (2H,d,J =8.8
Hz),7.54 (2H,d,J =8. 8 Hz) 3y X {37 BUFC 26 48545 i
F15%5,6:6.97 (1H,s) il &: 4% 8 (i it F15 %5,
8:6.37 (1H,s) N 3 (il F15%,8:4.54 (1H,d,J =
7.9 Hz) ,4.42 (1H,d,J =2.2 Hz) 4 5 > % %5 B
B 2% B 14 i 5L T F 1 5. C-NMR ( DMSO-d, , 100
MHz) i 8:100. 4 SRy 8 (1) i BL Ak 1% 5, &7 5 — 41
THET e S A o0 Uk 1 ,8:17. 4 A RZEHEY 6 7
AR5, AHSCHRAE = Al 2 i H 8 2 8 :163.2(C-2),
103.4(C-3),181.3(C4),161.3(C-5),108.5 (C-
6),162.5(C-7),93.6(C-8),156.7(C-9) ,103.9(C-
10),130.8 (C-1"),130.1(C-2",6"),126.0 (C-3",
5),161.0(C-4");Glc:73.4(C-1),70.9(C-2),78.9
(C-3),70.1(C4),79.0(C-5),62.4(C-6); Rha:
100.4(C-1),70.6 (C2),68.6(C-3),72.1(C4),
70.6(C-5),17.4 (C-6), 454" 'H-NMR i {5 24
fIEAN " C-NMR £ i 27 ANBRAE 540 %L & 9
5 F A CpHy, 0, AR Ry 13, 255 ik
JEESCERL6 I X RE A5 9 3 S50 At & 47-0-
a-L-FRZPEFH

a4 BEEshd (PR, mp 225 ~227 C;
AR R -BE Ky 5 PH %, Molish Jz [y FH 1, 42 7R Sk 5 i
TR B . RK 5159 5 (5T &, FL40)2 B Fn i
2 2T S 2 BR T RE B A — 3%, KBRS
brdE i AL )2, Kk FL M. UV 359,255 nm,
FAB-MS m/z 465 [M + H]*,303 [M + H -
162] " ,'"H-NMR ( DMSO-d,, 400 MHz) §:9.45 ~
12.26 9 4 MGk AR A T1545,8:7.52 (1H, d,
J=2.1Hz),7.34 (1H, dd, J=8.4, 2.1 Hz) ,6.58
(1H, d, J=8.4 Hz) Hy 1. 3. 4- = BUC A (45 1F 7
=4 5:6.24 (1H, d, J=2.2 Hz),6.48 (1H, d,
J=2.2 Hz) NE ] A 6,8 i T155,5:4.295
(1H,d,J =8.0 Hz) Jy 2 3L W i 36 IR 715 5 .7 C-
NMR ( DMSO-d, ,100 MHz)5:101. 3 g >f= L i) 3t 5
eds o A G5 5 Al 43 A JE Ry 8:155.4(C2),

- 106 -

132.4(C-3),176.7(C-4) ,160.9(C-5) ,98.6(C-6) ,
163.5(C-7),92.7(C-8),155.7(C9),103.4 ( C-
10),120.8 (C-1"),115.6 (C-2"), 144.0 (C-3"),
148.0 (C4'), 115.0 (C-5"), 121.5 ( C-6") ; Gal:
101.3(C-1),70.9(C-2),72.9(C-3),68.1(C-4),
75.0(C-5),60.1(C-6), Zia I iR ¥Hl IF 5 STk
(7% R Ak & 1 4 %50 Ry ik Bz 22 -3-0-B-D-Nit i >
FUBEEE, R0 & 228k 1

k& s kg (CH,OH) , mp 252 ~
254 °C ;bR -6k = N FHPE , Molish Jz )i B 1 , #2 7
N HEF AL A ., UV 359,254 nm, ESI-MS m/z
315 [M - H]*,'H-NMR ( DMSO-d,,400 MHz) §:
12.69 (1H,brs),10.71 (1H, brs),9.88 (1H, br
$),9.41 (1H, brs)H 4 MHEKBEER FF5,5:
7.51 (1H, d, J=2.4 Hz),7.43 (1H, dd, J=8.4,
2.4 Hz),6.89 (1H, d., J=8.4 Hz) H1,2,4-=H
B BERIE R 155 ,8:6. 16(1H, d, J=2.0 Hz),
6.45 (1H, d, J=2.0 Hz) J & A ¥ 6,8 {i Jii T
EH08:3.72 (3H,s) 1 AR T {55, C-
NMR ( DMSO-d,, 100 MHz) $t4& 7T 9 )& Ny 6:155.7
(C-2),137.5(C-3), 177.7(C4),161.6 (C-5),
98.6(C-6),164.5(C-7),93.7(C-8),156.1(C-9),
104.4(C-10),120.8(C-1") ,115.5(C-2") ,144.9( C-
3'),148.6(C-4") ,115.5(C-5") ,121.0(C-6") ,59.0
(C-OCH,) , 454 H-NMR Jii {5 5 #:fE Fil" C-NMR
2516 ARRAF T RFAE HEMZ AL B 2 9 T2 C
H,0, AR 11, 254 LR 8 If 5 SCmk[8 ]
xR A 5 S B 33k

k& W 6 R AE S (P EE), mp 165 ~
167 °C ;5 R -5E Ky K7 B 1 , Molish J&2 )i B4 . ESI-
MS m/z 183 [M -H] ", 5 H @& Ehr e bh )2 RE
15 J o1 ¥ — 30, 1R A M 5 OR T B H-NMR
(D,0-d, ,400 MHz)§8:3. 65 (2H, dd, J=12.4,2.6
Hz),3.40 (2H, dd, J=12.4, 6.0 Hz) & 1 {7 .6 i
iP5 ,6:3.52 (2H, m) R 2 {7 5 i i F15 %,
8:3.61 (2H, m) N 3 fii . 4 fii i 7155 ." C-NMR
(D,0-d,,100 MHz) i H B 6 A~ 3% S ik f5 5, 20 il
IHJE N 8:62.5(C-1,6),68.7(C-2,5),70.4(C-3,
4) . A LIRBE IS G [9 ] IR kA 6 %
TEN D-H R
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[HWZE] BMW:HFREEGAERE Zauhoxylum scandens Blume BJ46"FBLSY o T5 3K « 2R HIRE B A €435 45 X5 46 MU 2 1 44 B
WEAT 38 D SR AT AT AR R . SR NIRRT T B T 6 MMEAEW, e 6, T-—HAN-F T
# (1) ,eudesmin(2) ,Z K% (3) , N-benzoyl-L-phenylalaninol (4) , 38,28-dibydroxylup-20 (29 ) ene ( betulin) (5),B-% S BE(6) ,
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Chemical Constituents of Zanthoxylum scandens

LIU Liang', DU Jiang®, QIU Ming-hua®* , SUN Li-rong’
(1. Zunyi Medical and Pharmaceutical College, Zunyi 563002, China;
2. Guiyang College of Traditional Chinese Medicine, Guiyang 550002, China;
3. State Key Laboratory of Phytochemisiry and Plant Resources in West China,
Kunming Institute of Botany, CAS, Kunming 650201, China)

[ Abstract ] Objective; To study the chemical constituents of Zanthoxylum scandens. Method: The
compounds were isolatedfrom the ethanol extract of Z. scandens by silica gel column chromatography etc. Their
chemical structures were elucidated by spectral data. Result: Six compounds were isolatedas 6, 7-dimethoxy-
coumarin (1), eudesmin (2), sesamin (3), N-benzoyl-L-phenylalaninol (4), 38, 28-dibydroxylup-20 (29) ene
(betulin) (5), B-sitosterol (6). Conclusion: Compounds 1-5 were separated from this plant for the first time.
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