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Chemical Constituents of Pericarps of Zanthoxylum bungeanum
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[ Abstract ] Objective;: To study the chemical constituents of pericarps of Zanthoxylum bungeanum.
Method: The dried pericarps of Z. bungeanum were smashed, and then extracted and concentrated in 95%
ethanol to obtain the total extract. The total extract was loaded on a silica gel CC, eluted with different polar
solvents in sequence, and then concentrated to obtain corresponding parts. The methylene chloride fraction and the
n-butanol fraction were separated and purified by silica gel column chromatography, Sephadex LH-20 gel column
chromatography, ODS column chromatography, semi-preparative HPLC, etc. And their structures were identified
based on physicochemical properties and various spectroscopic methods. Result: Fourteen compounds were
isolated from the dichloromethane fraction and the n-butanol fraction of the Z. bungeanum and identified as (18,
3S) -1-methyl-1, 2, 3, 4-tetrahydro-B-carboline-3-carboxylic acid (1), (38) -1, 2, 3, 4-tetrahydro-B-
carboline-3-carboxylic acid (2), apigenin-7, 4'-dimethyl ether (3), genkwanin (4), lcariside F, (5),
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breyniaionoside A (6), 3-methoxyphenethyl alcohol-4-0-B8-D-glucopynanoside (7), 1-0-B-D-glucopyranosyloxy-
[ (35) -3-
hydroxybutyl] -2-methoxyphenyl-8-D-glucopyranoside (11), ( + ) -lyoniresinol-3a-0-B-D-glucopyranoside
(12), (13 ) and ( E ) -6-hydroxy-2, 6-

dimethylocta-2, 7-dienoic acid (14). Conclusion: All compounds were isolated from Z. bungeanum for the first

3-methoxy-5-hydroxybenzene ( 8 ), orcinol-0O-8-D-glucopyranoside (9 ), syringin (10 ), 4-

2-methylpropanyl-6-0-8-D-apiofuranosyl-8-D-glucopyranoside

time, and compounds 1-4, 12 and 14 were isolated from this genus for the first time.

[ Key words ]
3, 4-tetrahydro-B-carboline-3-carboxylic acid

PERUE 2 B RHEHUR % /N e AR, HE 25 250
B, 3z 43 A0 T EU AR R R D b S P A B A
AR M DX R A D o H b DA TR R B T AR O
FER LA 45 R 13 AR L JEMUI R R, RS
(2 AR RR R AEARCEE S R R L
B2, BA R IR R JOR R T eE, T e I
9 MKk R L AN IR RS RS . H AT,
E A 30 FA AR A J7 Bl T 2015 4F
CrpE 25 ), 5 #g L, 4 B L K 4l BHOE RO
SEU R LT R e R R . R R B2 A
[V AR A | [ 9 A0 2 3 Ot Ho Ak 24 0l TP T K
WEFE TAE  WF 58 2 I AR AR A 2 70 32 28 A0 45 %5 &
iR AR R R RS e
WF5E 2 M T 4% K i 28 1o 19 GC-MS 3, Hof 2k
YA A IE 5 /0 o 2015 AF Rt v ) 2 8 ) v 56 F 7k
AR o 0 AL AT X 9% S i 26 A0 & W, 98 bs gy B
— o VREZH I A 5 2 IR AR AR e 288 B 43 X8 B Jo
Wi PCI2 40 B Ay 0 3 i 2 R /e T 2%
B AERUAE #5268 1 o B S A S A B,
I, ZR GEBIE ST AL A~ 18020 i) 2 AR 4 b 28 A
g3 o3 B ANALRE W F 5% R AW AL S o Y
SERYSAL R S5 2 R T RH OC A W 3 P F 5 B A ) o
LA, 0 ELAE S 24 R T 4R R AR M B 4R A AR o) 2 it
Blep it ™ o S H X AEMUR B 95% 2 T U Y
M o EAT B GEWT ST, N S W B A L FIE T
P B AL o> B AR 2 14 DMMEE Y, 735 % H (18,38) -
1-FE-1,2,3 4-PUE -B-MEMk-3- 2R (1), (38)-1,2,
3,4-VU B MR-3-F R (2), 7 KR -T, 4- W i
(3),56 6% (4) , B PR F,(5),breyniaionoside
A(6) 3-HHEE LR £ E-4-0-B-D- A H HEH (7) ,3-]
S BE-S-FR B IR Wy -1-0-B-D-H B A AT (8) , & Ry 4
APETE(9) T/ (10) ,4-[ (35)-3- 2 5L T 5k -
2- 4R ik 42 -B-D -k Wi 4 4 B (11) , 1 e K B AR
iy -3a-0-B-D-%5 %5 M # (12) , 2-H 75 #-6-0-8-D-nk
Weg 7 488 5 -B-D - ik e 7 2 A5 17 (13) R (E) -6-F2 4k -2,
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Zanthoxylum bungeanum; pericarps; 95% ethanol extract;

(1S, 3S) -l-methyl-1, 2,

6- " HIHESE-2,7- TR IR (14) , A A& W38 ik
WIZAE Y oy AR 3], PS5 1 ~4,12,14 91
WAEMUS AW b oy B A5 3 .
1

UV2501 B154b 43 % 06 BE AL ( H A Shimadzu ) ,
FTS-65a #1 21 4p 5t 3% 4% ( 3¢ [§ Bio-Rad ), AVANCE
111500 A A1 AM 600 %Y 4% ff A % 1Y ( Fij - Bruker) ,
LTQ Orbitrap XL Mass ( 3& [ Thermo) ,2535 % semi-
PHPLC ( it & 2489 A UV # Ul #%, 35 B Waters ) ;
YMC-Pack ODS-A {4 (10 mm x250 mm,5 um) ,
ODS-A-HG 12 nm s ~50 wm ( H A YMC) ; Heating
Both 11490 7Y Jie &% 7% & A (i 1= Buchi) o A 4 3% H
ik JiE (60 ~ 80,100 ~200,200 ~300 H) ,# )20 i% H
REME GFo5, (F B HEAL ) s LH-20 A5 P9 37 2R
HEHE S (Sephadex LH-20, Fii 8t GE Healthcare ) ;D101
RALE B B ( H A =38 ) 5 8 FUTIRGR) 289 2 43 7 4
(e T ),

TEAUR Bz W 1 bt R 4 25 1 S AT A BR A A
2o [ BE 2 B2y B 24 P A W 0T 55 B sk A WIOT 5 B 2
E R AR AL R A W 4 ML Zanthoxylum
bungeanum )5 [ | #54% ( No. 1000203 ) f4 £ T [
B 27 Bh2y e 24 HIA MWt 5 P 1 X b 2 AL 5 W %
2 AHE

AERUT MR 2R B2 23.5 kg, By i 5 ) 95% & B2 %
B3 W ERT 4, R 415 3] 95% S BERE S 1
kgo B HFET 10 kg flSE L b, 4000 Ak L — 50
ke LR L Mg IE T B HEEAIK 5 Hs pe i, 75 3 41
HAEFAL 1250 g, ZR e AL 470 g, L1 &M
£ 301 g, 1E T BEARA 268 g, FEEHR A 246 g, /KR AL
2 000 g,

B P B AR AL 450 g HEAT i AL (35 70 B,
DL i =T B 2R 58 (10020 ~ 1+ 1) 86 B UM, BT 44
WAoriEak TLC & R3] Fr. €, ~ Fr. C 3£ 10 30
43o Fr.C, (31 g) G fk B AE 4335 LA il ik - £ 1R TR
FRGL(100:0 ~ 12 1) B EE P BT 1533 73 28 Sephadex
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LH-20 A 38 D) @ be-FEE R Ge (1: 1) B i —
i3 B G Y 3(8 mg) F14(12.5 mg) ,

IGE T B AL 250 ¢ BT D101 RALRE i , 4K
WHI 20% ,50% F1 90% &, BEVE M , & IF Ve B it 4 1%
| Fr. B, ~Fr. B, 4t 3 347, Fr. B, (78 g) ZhEK
AL @ P e- B R S8 (30:0 ~6: 1) B8 B2k
JBAFEN > Fr. B, ~ Fr. B, 5o H Fr. B, (14 g)
27 ODS A €5 3% 4k #1515 2 i 4 Fr. B, 5, ~ Fr.
B, ;.o Fr.B,,,(2.5 g) & JFjik ODS #F 3% 4b H j5
ik — 2Pl ik HPLC i % 7> 5 sl fe 15 Bk 5 9 7
(12 mg) ,8(17 mg) f19(24 mg), Fr.B, ,,(1.2 g)
2 HPLC fil % & HPLC i) %5 73 25 2l Ak 153 2L & 9
6(8 mg),10(10 mg) #1 13 (12 mg), Fr. B, ,, (1.7
g) 2Rk AT i LA A - B R 40 (60 1) Y
73 B WU 438 i HPLC i £ 4 g aliAe 15 24k & 9
5(5 mg) f111(22 mg), Fr.B,,,(2.6 g) &k K +E
% DL A - EE R S0 (60 1) P A5 23 4 Fr.
B, ~Fr.B, 50 Fr.B, il id HPLC 24l & 4
a3 R G Y 12(8 mg) . Fr. B, , (10 g) £TF
jit ODS # (A 3% Ab #5153 2% 4 Fr. B, ~Fr. B, , .
Fr.B,, (1.4 g) it HPLC 2 %% 43 25 4l {1k 15 2] 4k
HY1(7 mg) . Fr.B,,,(1.6 g)i@id HPLC 4 &
SrE AR S5 2(5 mg), Fr.B, (86 g) &k
A Ak LA @ P - BE RS (301 ~1: 1) B
A2 Fr. B, ~Fr. By o B Fr. B, (2.0 g) 225k
JEE AT 5,3 FH A i k- B R 8 (90 1 ~ 12 2) B B v I
5% Fr.B,,, ~Fr. B,, ,o Fr.B,,, (683 mg) & &k
JEAE LA Ak - R SR RS (551 ~ 12 1) B LR
5% Fr.B,,,, ~Fr.B,,, ,o Fr.B,,,,(77 mg)i#
it HPLC 2 il 5 53 B 2l Ak 15 B4k 5 ) 14(9 mg) o
3 LT

a1 AasREE R (HEE) . 10% Bk &
TSt 5 TR 0 A A 0, LA B B W AR 21 €1, HR-ESI-MS
m/z231. 1132 [M+H] " (FS{E 231. 113 4) 38R
&5 18 € H,N,0,, H-NMR ( Methanol-d, ,
500 MHz) §,,:7.49 (1H,d,J =7.8 Hz,H-5),7.34
(I1H,d,J=8.1 Hz,H-8),7.14(1H, m, H-6) ,7.05
(1H,m,H-7),4.71(1H, m,H-1) ,3.97(1H,dd, J =
12.1,5.1 Hz,H-3),3.45(1H,m,H-4) ,3.03(1H,
m,H4),1.75(3H,d,J =6.9 Hz,H-10) . "C-NMR
(Methanol-d, ,125 MHz)§,.:173.6(C-11),138.6( C-
8a), 131.3 (C9a), 127.5 (C-4b), 123.3 (C-7),
120.6(C-6),119.2(C-5),112.3(C-8),107.8 ( C-
4a),59.8(C-3),51.2(C-1),24.3(C4),17.1(C-

10) o DL EECHE 5 S0l [ 1L ] BE AR — 3, MR 25 4 %
JEHN(18,3S)-1-FKE-1,2,3 ,4- U & -B-FR k-3 - 3R TR
a2 BAEERE W (HEE) ,10% 5k &
PV W A e f5 . HR-ESI-MS m/z 217.097 4[ M +
H] " (FLSME 217.097 7) &b 595> +X00 C,
H,, N,0,.'H-NMR ( DMSO-d,, 500 MHz) §,,: 10. 89
(1H,s,2-NH) ,7.44(1H,d,J =7.8 Hz,H-5),7.32
(1H,d,J=8.0 Hz,H-8),7.07(1H,t,J =7.2 Hz, H-
6),6.99(1H,t,J =7.2 Hz,H-7) ,4.22(1H,d, ] =
15.5 Hz,H-la) ,4.15(1H,d, J =15.5 Hz, H-1b) ,
3.59(1H,dd,J=10.5,5.1 Hz,H-3) ,3.13(1H,dd,
J=16.0,5.1 Hz, H4a),2.81 (1H,dd, J = 16.0,
10.5 Hz,H-4b) , “"C-NMR (DMSO-d,,125 MHz)$§, :
169.7(C-10),136.7 (C-8a),128.3 (C9a), 126.7
(C4b),121.7(C-7),119.2(C-6),118.3(C-5),
111.6(C-8),107.2(C-4a) ,57.1(C-3) ,40.9(C-1) ,
23.4(C-4), DL E#HE 5ok [ 12 ] BAR — 3, R
ZEA M 5E Ry (35)-1,2,3 ,4-PU S -B-HRIHR-3-2R TR .
a3 BN K, 10% B2 £ B D B
ff,, HR-ESI-MS m/z 321.074 4[ M + Na] " (38 {4
321.073 9) , Rk &4 FX K €, H, 0, H-
NMR ( Chloroform-d, 500 MHz) §,:11.74 (1H, s, 5-
OH),8.18 (2H,d,J =9.0 Hz, H2', H-6"),7.04
(2H,d,J=9.0 Hz,H-3" ,H-5') ,6.61 (1H,s,H-3),
6.49(1H,d,J =2.2 Hz,H-8) ,6.38 (1H,d,J =2.2
Hz,H-6),3.89 (6H,s,7-0CH,,4’-OCH, ), D) I %k
P 5 SCHR [ 13 ] AR — 30, S A5 M 28 e s = -7,
4'-— ik,
a4 BEKHAK,10% B £ B WD 5
{8, HR-ESI-MS m/z 285.076 1[M + H] * (3
285.076 3) , R &M FX M C,H,0,, H-
NMR ( DMSO-d, ,600 MHz) 8, :12. 16 (1H,s,5-0H) ,
9.64(1H,s,4’-OH) ,7.95(2H,J =9.0 Hz,H-2' H-
6'),7.13(2H,J =9.0 Hz,H-3' ,H-5") ,6.88 (1H,3s,
H-3),6.65(1H,d,J =2.0 Hz,H-8),6.32(1H,d,
J=2.0 Hz,H-6),3.90(3H,s,7-0CH, ) ., DL I %4
IR 14 ] AR — 30, BOLEE M 58 e &R .
&S HEERE & (HEE) ,10% iR &
Ty Wy 45 {6, HR-ESI-MS m/z 425.142 2 [ M +
Na] " (HIE{H 425. 142 4) 32 B W0 7308 €
H,, 0,,. H-NMR ( Methanol-d, , 500 MHz) §,,: 7. 43
(2H, m,H-3,H-5),7.33(2H, m, H2, H-6),7.28
(IH,m,H4),5.04(1H,d,J =2.5 Hz,H-1") ,4. 89
(1H,d,J =11.9 Hz,H-1") , "C-NMR ( Methanol-d, ,
- 135 -
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125 MHz)§,:139.0(C-1),129.3(C-3,C-5),129.2
(C2,C6),128.7(C4),111.0(C-1"),103.2 ( C-
1'),80.6 (C-3"),78.0 (C-3",C-2"),77.0(C-5"),
75.1(C2"),75.0(C-4"),71.8(C-7,4"),68.7 (C-
6"),65.6(C-5") , DL L %uds 5 SCmk [ 15] AR —2L,
TR A5 M S 8 MR R IRAT F,

&6 TOHIRY,10% HlR £ B i ¥ {4,
HR-ESI-MS m/z 427.194 8§ [M + H]* (¥ it &
427.194 4) Rtk ¥k €, H, 0, H-
NMR ( Methanol-d, , 500 MHz) §,,:5.95 (1H,d, J =
15.9 Hz,H-7),5.75(1H,dd, J =15.9,7.5 Hz, H-
8),4.47(1H, m,H-9) ,4.36 (1H,d,J =7.5 Hz, H-
1'),3.86(1H,dd, J =11.9,2.3 Hz,H-6"a),3.65
(1H,m,H-6'b) ,3.62(2H,m,H-10) ,3.29 (3H, m,
H-2' ,H-3",H-4'),3.20(1H,m,H-5") ,2.87(1H,d,
J=13.6 Hz,H2ax),2.46 (1H,t,J = 13.4 Hz, H-
4ax),2.31(1H,m,H-5),2.13(1H,m,H-4eq) ,1. 82
(1H,dd,J =13.6,2.2 Hz,H-2eq),0.97 (3H, s, H-
11),0.95(3H,d,J =6.6 Hz,H-13),0.93(3H,s, H-
12), "C-NMR ( Methanol-d, ,125 MHz)§.:214. 8 (C-
3),139.0(C-7),128.8(C-8),100.9(C-1"),79.8
(C-9),78.3(C-6),78.1(C-3",5"),75.0(C=2"),
71.6(C-4"),62.7(C-6"),66.3(C-10),52.4(C4),
46.1(C-2),43.8(C-1),37.9(C-5),25.0(C-12),
25.1(C-11),16.7(C-13) ., DA I ¥4 5 3chk[ 16 ] 3%
AR —F, B 45 4 Y8 7€ SN breyniaionoside A

&Y T HEAREH(HEE) ,10% iR &
T v Wi 5 %6 {6, HR-ESI-MS m/z 353.120 5[ M +
Na] " (FRiB{H353. 121 2) 4Rtk G5 F R Cjs
H,, O,,'H-NMR ( Methanol-d, , 500 MHz) §,: 7.09
(1H,d,J=8.2 Hz,H-5) ,6.89(1H,d,J =2.0 Hz, H-
2),6.77(1H,dd,J =8.2,2.0 Hz,H-6) ,4.84 (1H,
d,J =7.2 Hz,H-1"),3.85(1H, m, H6"a) , 3. 85
(3H,s,3-0CH,) ,3.73(2H,t,J =7.0 Hz,H-8) ,3. 68
(IH,m,H-6'b),3.42(4H, m,H2' ,H-3' ,H-4" H-
5'y,2.77 (2H, t, J = 7.0 Hz, H-7), "C-NMR
(Methanol-d, ,125 MHz) §.:150.7 (C-3),146.4 ( C-
4),135.5(C-1),122.5(C-6),118.3(C-5),114.6
(C-2),103.1(C-1"),78.1(C-3"),77.8(C-5"),75.0
(C2"),71.3(C4"),62.5(C-6"),64.3(C-8),39.8
(C-7),56.7(3-0CH;) , DL F&#s 5 SCHR[ 17 ] LA
— B, WA X e Ry 3-H AR RO T -4-0-B-D-H
R

a8 HAF RS W (HEE) ,10% iR &

- 136 -

P75 W b €5, pH ¥ A8 B 8 . HR-ESI-MSm/z) :303. 107
2 [M+H]" (#Ii{H 303.108 0) , 21L& W50 1
K H C,,H, Oy, H-NMR ( Methanol-d, ,500 MHz)§,, :
6.20(1H,t,J =2.1 Hz, H2),6.18 (1H, t, J =
2.1 Hz,H-6),6.05(1H,t,J =2.1 Hz, H4) 4. 84
(IH,d,J =7.4 Hz,H-1") ,3.90 (1H,dd, J = 12. 1,
2.1 Hz,H-6"a) ,3.71(3H,s,3-0CH, ) ,3. 70 (1H,,m,
H-6'b),3.41 (4H, m,H-2",H-3',H4' ,H-5"), "C-
NMR ( Methanol-d, ,125 MHz)§,.:162.9(C-3),160.9
(C-1),160.1(C-5),102.2(C-1"),97.7(C-6) ,96.7
(C-2),95.4(C-4),78.1(C-5"),78.0(C-3"),74.8
(C2"),71.3(C-4"),62.5(C-6"),55.7(3-0CH,) .,
DL s 5 SCHR [ 18 ] Je A — 3y, i H 45 40 25 0 Oy 3-
4R k-5 - AR -1-0-B-D-H A M1

REWI  HOMAK,10% 6i R L B W i %
., HR-ESI-MS m/z287.113 5 [M + H] " (314
287.113 1) Rk 54 FX K C,H, 0, H-
NMR ( Methanol-d, ,500 MHz)§,,:6.42(1H,s,H-2) ,
6.36(1H,s, H4),6.29(1H,s,H-6) ,4.84 (1H,d,
J=7.4 Hz H-1") 3.89(1H,dd,/ =12.0,2.0 Hz, H-
6'a),3.70 (1H,dd,J =12.0,5.1 Hz,H-6'b) ,3.42
(4H,m , H-2' H-3' H4' H-5"),2.22(3H,s,H-7),
“C-NMR ( Methanol-d, , 125 MHz) §.:160.1 (C-1),
159.3(C-3),141.2(C-5),111.2(C-6),109.7 ( C-
4),102.2(C2,1"),78.1(C-5"),78.0(C-3"),74.9
(C2"),71.4(C-4"),62.5(C-6"),21.7(C-7), VLI
Bl 5 CHR [ 19 ] A — 3, Sl S50 580 T & R
2 o

AW 10 FEEDIRES S (PR ,10% Bk &
Jis iy 2645, . HR-ESI-MS m/z 395.131 4 [M + Na] "
(FEie{H 395. 131 8) , $& ik &M o X C o H,,
0,.'H-NMR ( Methanol-d, ,500 MHz)§,,:6. 75(2H,s,
H-3,H-5),6.55(1H,dd,J =15.8,1.7 Hz,H-1"),
6.33(1H,dt,J =15.8,5.6 Hz,H-2") ,4.88 (1H,d,
J=5.7 Hz,H-1") ,4.22(2H,dd,J =5.6,1.6 Hz, H-
3'),3.86 (6H,s,2,6-0CH,),3.78 (1H, dd, J =
12.0,2.4 Hz, H-6"a), 3.66 (1H, dd, J = 12.0,
5.2 Hz,H-6"b) ,3.48(1H,m,H-3") ,3.41(2H,m, H-
4" H-5"),3.21 (1H, m, H2") , “C-NMR ( Methanol-
d,, 125 MHz) §.:154.3 (C-2,C-6),135.9(C-1),
135.2(C-1"),131.3(C4),130.0(C-2"),105. 4 (C-
3,C-5),105.3(C-1"),78.4(C-5"),77.8 (C-3"),
75.7(C-2"),71.3(C-4"),63.6(C-3"),62.6(C-6"),
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57.0(2,6-0CH;) . DL I %cds 5 SCik[ 20 ] A — 3,
T A5 S8 M T /AT

&Y 11 [EEIRES S (PR ,10% iR &
Ty Wi 45 6, HR-ESI-MS m/z 359.170 9 [ M +
H] " (BEIEME 359. 170 6) &tk &4 7+ 0 C,
H,, O,,'H-NMR ( Methanol-d, , 500 MHz) §,: 7.07
(1H,d,J=8.2 Hz,H-9) ,6.86(1H,d,J =2.0 Hz,H-
6),6.74(1H,dd,J =8.2,2.0 Hz,H-10) ,4. 84 (1H,
d,J =7.2 Hz,H-1"),3.88 (1H, m, H6"a) , 3. 86
(3H,s,7-0CH,),3.71 (2H, m, H-2, H-6'b) , 3. 47
(2H,m ,H-3" ,H4"),3.38(2H,m,H-2" ,H-5") ,2. 69
(1H,m,H-3a),2.60(1H,m,H-3b),1.70(2H, m, H-
4),1.18 (3H, d, J = 6.2 Hz, H-1), "C-NMR
(Methanol-d, ,125 MHz) §.:150.7 (C-7),146. 1 ( C-
8),138.8(C-5),121.9(C-10),118.3(C-9),114.0
(C-6),103.1(C-1"),78.1(C-3"),77.8 (C-5"),
75.0(C-2"),71.4(C4"),67.8(C-2),62.5(C-6"),
56.7(7-0CH, ) ,42.2(C-4),32.8(C-3),23.6(C-
1) o VA REUE S SOk [ 21 ] JeA — 20, SOH 251 458
g 4-[(38)-3-F2 5T K ] -2- 1 A KL 2K -B-D- Nk e 7 75
BEH S

EW 12 BERK,10% Bk £ B W A
F W5 €5 7 W 75 i AR £5,, HR-ESI-MS m/z 605.221 9
[M+Na] " (FEigfH 605.221 0) ,$&/xfb G945 7K
H Coy Hyg O, ' H-NMR ( Methanol-d, , 500 MHz) §,,:
6.58 (1H,s, H-8),6.43 (2H, s, H-2', H-6") , 4. 42
(1H,d,J=6.2 Hz,H4) ,4.28(1H,d,J =7. 8 Hz, H-
1”),3.90(1H,dd,J=9.8,5.5 Hz,H-3a) ,3. 85(3H,
s,7-OCH,),3.84 (1H, m,H-6"b),3.75 (6H,s,3'-
OCH,,5'-0CH,),3.65(2H, m, H2a, H-6"a) , 3. 55
(1H,dd,J =10.9,6.6 Hz,H-2B),3.45(1H,dd, ] =
9.8,4.0 Hz,H-38),3.37(1H,t,J =8.9 Hz,H-3"),
3.36(3H, s, 5-0CH, ), 3.29 (1H, m, H4"), 3.25
(2H,m,H-2",H-5"),2.72(1H,dd,J =15.2,4.7 Hz,
H-la),2.62(1H,dd,J =15.2,11.5 Hz,H-1b) ,2.09
(1H, m, H3), 1.71 (1H, m, H2), "“C-NMR
( Methanol-d, , 125 MHz) §.: 149.0 ( C-3", C-5"),
148.6(C-7),147.6(C-5),139.3(C-1"),138.9 (C-
6),134.4(C-4"),130.2(C-9),126.4(C-10) ,107. 8
(C-8),106.9(C-2",6"),104.8(C-1"),78.2(C-3"),
77.9(C-5"),75.2(C2"),71.6(C-3a) ,71.4(C4") ,
66.2(C-2a) ,62.8(C-6"),60.1(5-0CH,),56.8(3",
5'-0CH,) ,56.6(7-OCH,) ,46.7(C-3),42.8(C-4),
40.6(C-2),33.9(C-1), VA F%¥s 5 3cHk[22] A

— B MO A S S (+ ) -FE ORI 1 -3a-0-B-
D-H % BE AT

EWI13 [EHIRES S (PR ,10% iR &
FE 75 VR b 45 8, HR-ESI-MS m/z 369.176 1 [ M +
H] " (Fi{E 369. 176 1) R tb& W+ 0 Cj;
H,, 0,,.' H-NMR ( Methanol-d,, 500 MHz) §,: 5. 01
(1H,d,J=2.4 Hz,H-1") ,4.21(1H,d,J =7.8 Hz,
H-1'),3.97(1H,dd,J =11.4,2.0 Hz,H-6"),3.96
(1H,d,J=9.6 Hz,H-4"a) ,3.90(1H,d,J =2.4 Hz,
H-2"),3.76 (1H,d,J =9.6 Hz,H4"b),3.60 (1H,
m,H-6"),3.57 (2H,s, H-5"),3.38 (1H, m, H-5") ,
3.34(1H,t,J =9.2 Hz,H-3"),3.30(2H, m,H-1),
3.27(1H,d,J =9.2 Hz,H4") ,3.17 (1H, dd, J =
9.2,7.8 Hz,H-2"),1.90(1H,m,H-2) ,0.94(3H,d,
J=4.3 Hz,H-3),0.93(3H,d,J=4.3Hz,H4), "C-
NMR ( Methanol-d, ,125 MHz)§.:111.0(C-1") ,104. 6
(C-1"),80.6(C-3"),78.1(C-2"),78.0(C-3"),77.7
(C-1),76.8(C-5"),75.1(C-2"),75.0(C4"),71.7
(C4"),68.6(C-6"),65.6(C-5"),29.7(C2),19.7
(C-3,4) . DL b4 5 3emh [ 23 ] B A — 3, B 45
TS5 Ry 2-H BN HE-6-0-B-D-1K T 77 5 5&-B-D-nit
W ] 26 o

L&Y 14 s AR, 10% B iR £ BT
W B {5, HR-ESI-MS m/z 207.098 7 [M + Na]*
(A 207.099 7) k59 X8 C Hy,
0,,'H-NMR ( Methanol-d, , 600 MHz) §,:6.76 (1H,
m,H-3),5.91 (1H,dd, J =17.4,10.8 Hz, H-7),
5.21(1H,dd,J=17.4,1.4 Hz,H-8a) ,5.05(1H,dd,
J=10.8,1.4 Hz, H-8b),2.22 (2H, m, H4),1.79
(3H,s,H-10),1.60 (2H,m,H-5),1.26 (3H, s, H-
9), “C-NMR ( Methanol-d, , 150 MHz) §,:171.7 ( C-
1),145.9(C-7),143.9(C-3),128.8(C-2),112. 4
(C-8),73.6(C-6),41.8(C-5),27.8(C-9) ,24.5(C-
4),12.4(C-10) . Db %04 5 3cmh [ 24 ] A — 3,
HCHZE R S5 8 (E) -6-32 HE-2 6-“ H o2, 7-—
4 it

FEARUIE — PR 28 Wy 7 168 1) 7 = DR, [R] I e 2
AR R g 25 e b [E o A )z H R A IS A
NP s o s e 3l A6 HUR R B A R R L
o T U SR AR S AR
BEJRMIE TEEZ T T R2ENSE 55 14 ME &
YL G 6 A S, 2 AN AE I, 2 DB,
MARIEZREM 3 A HALAEGY, Hx G
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NE RN h o B E, E W T HAERR LS
Py AR . FERX ST RS YR AR
WH F,(fL& 1 5) REM &l R IEIN T o (TNF-a)
PR T kB (NF-xB) 17 Az [ K0 il e 2
(IC) =16.25 pmol - L™" ], §/R th 40 # 3 #£'

S
P2N !
[= RN

o E AT (bS58 9) nlil it cAMP-PKA {55

W CYP3A I RR™, X THH (AW
10) v] 38 i {1 i 20 i 8 T [ Caspase-3 3% PE 3 i,
AT 410 A TP 968 40 L Hep G2 DL K A HiT 371 it 96 40 i
PC-3 14 (1C,, 43 51 Hy 40. 13 ,88. 08 mg-L ") ",
556 R AT ) Y e L 2 IR AR ] — B, O 1 2
&, RAEHUB Y 5 2 — , itk — A
W A 9T B A5 A b o3 4 HERF AR A
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