Y@ RP RS rn

468 Journal of China Pharmaceutical University 2023,54(4):468 - 473

AWELZRIT R
BEz, EHK, R FOABL. KEE

(2GR R A 2522 B, M At 211198)

# E KA .0DS.Sephadex LH-20 fr ) & Z 2k 405 €38 7 ik 3 6 WE JB A4 B #CE Boenninghausenia sessilicarpa
A LRI 0 T i Bk SR IR AT 2 B AL, B B AR I AL A4 S 3 I 3T AR A AT S ST L AT R B R IR
AL BERT ISAF 2 F RN, EMEZ 5 A A BRI ERE F (1) S EAE(2).3-(1,1-=F AR E)-8-#
AT FEAAF2ZQ) HMEZTA) FEFES) KREFZ(6) FEFRRBPTERZ(T) RATAZ(8) HHE AN
(9) . G EmE0) .8 L2 E(11) # k£ G A E(12) chalepin(13) &2 4 W &5 (14) (3-(1, [-=F 25 A 2L ) - Fo N 8
(15), A1 ~3.6~10F214 ~ 153 F RABWEF 5 5173,

XK@ ZAH, emE AL E FERS
FESES R4 XEHRER A XEHS 1000 -5048(2023)04 -0468 -06

doi: 10. 11665/j. issn. 1000 -5048. 2023020402

SIRA 55, S8, X4, F . B MELF RAT L] F B AKX 5 54R,2023,54(4) :468 - 473,
Cite this article as: JIANG Chongyun, LI Shucong, WU Qian, et al. Chemical composition of Boenninghausenia sessilicarpa [J].J] China
Pharm Univ,2023,54(4) :468 - 473.

Chemical composition of Boenninghausenia sessilicarpa
JIANG Chongyun, LI Shucong, WU Qian, ZHOU Gangzhong, ZHANG Chunlei’
School of Traditional Chinese Medicine, China Pharmaceutical University, Nanjing 211198, China

Abstract

combination of several chromatographic methods including silica gel, ODS, and Sephadex LLH-20 column chroma-

The petroleum ether fraction of ethanol extracts from Boenninghausenia sessilicarpawas isolated by

tography, and finally purified by preparative HPLC. The structures of the isolated compounds were identified
based on the spectral data. As a result, 15 coumarin compounds were isolated and identified from the petroleum
ether extraction. Their structures were determined as osthenon (1), murrangatin (2), 3-(1,1-dimethylallyl)-8-
hydroxy-7-methoxycoumarin (3), xanthotoxin (4), isopimpinellin (5), chalepensin (6), isodemethylfuropinarine (7),
imperatorin (8), phellopterin (9), heraclenol (10), byakangelicin (11), neobyakangelicol (12), chalepin (13), luvan-
getin (14), 3-(1, 1-dimethylallyl)-xanthyletin (15). Among them, compounds 1 - 3, 6 - 10 and 14 -15 were firstly
isolated from B. sessilicarpa.

Key words Rutaceae; Boenninghausenia sesstlicarpa; coumarin; chemical compositions
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ZHEZRT) BRHETH R (8) ISR N AR (9) L HIE
25 (10) 14 IH 2 (11) B b se FITE R (12) |
chalepin (13) & 845 A IR (14) 3-(1, 1- Z 4R
AL ) -PEAUN TR (15) , P AL 891 ~ 3.6 ~ 10 A
14 ~ 153315 M A R S B3 .

1 B

1260 43 B B il 5 5 e 800 €35 A3 (56 [ %%
FER AT s LC-20AT i BOBAR (3 52 H 6 2%
(H A HEA ) 5 AV-300/AV-500 9 % Tl 3 4% 4%
(f8 A6 522 /) 5100 ~ 200,200 ~ 300 H B
GF,s, IS (F B i VEAL A BRA ) s RP-C SO
3k FORE( LV A B A F]) ;5 Sephadex LH-20
(3 [E GE healthcare Bio-Sciences AB /A H] ) 3 ik
F (5 [ ST ) o7 28 S0 25 ) 5 i 50 24 S 23 A
L LN 21

S T B A MU A ) T 2019 4F 9 H SR T
A AL AU E 2R 2 o B
Hh 24 B R 2R 04 [ 5 B O M8 E S A P MU R
FELY) A1 B ( Boenninghausenia sessilicarpa ) , FELI by
ARAAETILINE TN SRR SR

2 ERESE

TR A B (15. 0 kg) S FEMIRE , 22 95% &
Bt o] g B R 3 UK, 5 O P O, VB Tk 4 15 3112
1 079.9 g, INZE KRB G MK ATl L £ 12
Mg VT RNE T BEAE I, 90 v 406 75 2] 1 T ik 508
B (273. 4 g) VANTHRAL(351. 4 g) . L TR L TR B AL
(104.3 g) JIE T EEHAL (117.6 g) o A7 i Bk 357
(273. 4 g) R FH BE BEHE €35 20 25, LA A i ik - D9 T
(100:0—0: 1) AL NE-FEE(10: 1—0: DA,
AEIFr. 1 ~ 6, Fr. 1 RARRAE OGS E, LA
B (100:0 — 1: DA FEVERL , /52 Fr. 1.1 ~ 1.4,
Fr. 1.1 2 ODS A 4 3%% 73 25, LA H - 0K (10% —
100% ) HEATREEE VR A B 57 Fr. 1. 1.1 ~ 1. 1. 4,
Fr. 1. 1. 338 i Sephadex LH-20 1 {f,33% ( FH it ) 73 55
aifb 515 2 A% 11(20. 4 mg) s Fr. 1. 1. 4 ZER
FE 35 73 B, LA Sl k- PR (30 101 1) 8 B Uk
Jit, 3 i Sephadex LH-20 1 (2 1% ( s ) #4751
HPLC( ZNig-7K ,47:53) 4 B 4tk 153 24k 5 9 14
(38.2 mg,t, = 35.8 min) . Fr. 1.2 % ODS k{1 3%
A DIHEL-7K (10% — 100% ) #E47 46 BE BE B, 15

FIH 5 Fr. 1.2.1 ~ 1.2. 7, Fr. 1. 2.2 4 Sephadex
LH-20 #5335 (H ) 43 25 gl Ak A5 204k A 1 12(8. 2
mg) ; Fr. 1. 2. 4 4% Sephadex LH-20 #F: {4 ji% (& )5 -
Fist 12 1) FNfill 48 8 HPLC (FH 7K, 64:36) 43 25 4lifk
538A&4 5(10. 1 mg, 1, = 17.2 min) ; Fr. 1.2.6
2% Sephadex LH-20 A1 €8, 3% ( H g2 ) 1 il #% A HPLC
(FH -7k, 78:22) 3 B 4l AL 15 24k & ) 15(20. 2
mg, 1, = 22.3 min) ., Fr. 1. 32 ODS 43> 5515 2 20 4y
Fr.1.3.1~1.3.5,Hr Fr. 1. 3. 4 2 Sephadex LH-
20 A% 3% (s ) Al 45 B HPLC ( i -7K ,27:73)
e i3 B4k & 10 (13.7 mg, t, = 27.3 min) ,
Fr. 1.4 28 ODS #1438 73 B 15 B 20 4 Fr. 1.4.1 ~
1.4.5, Horp Fr. 1. 4.1 4 Sephadex LH-20 £ {4 3%
(HVEE ) Y, 22 J5 28 2 il 25 2 HPLC ( S B -7K
24:76) /S EMEE Y 3(17. 2 mg, 1, = 21. 1 min) ;
Fr. 1.4.2 2 6 A 635 40 55, LA A i ik - 79
(100:0 — O 1) A BEVEML , 38 i Sephadex LH-20
FE €35 () VB 15 2116 A 4 6 (6.3 mg) ;
Fr. 1. 4.4 28 6 BeAE 035 50 85, L& 5 - B
(20:1 — 0: 1) 8% B Ve, P38 5 Sephadex LH-20
FE 3 (G0 -FBE 12 1) A 258 HPLC (i -K
47:53) 51 & 2l Ak 15 245 9 8(6. 3 mg, 1, = 25. 1
min). Fr. 322 ODSH: (30 B 515 2443 Fr. 3.1 ~
3.5, P Fr. 3. 3 2 Sephadex LH-20 FF: 3% ( F i)
Flil £ B HPLC (L -7K , 52:48) 4y B5 453 24L&
7(40.7 mg,t, =35. 1 min) . Fr. 42 ODSH: (6%
BRI Fr. 4.1 ~ 4.7, Hoip Fr. 4. 2 38 51 Sep-
hadex LH-20 #F 2,135 ( FH ) Ve 5 2 245 2659
2(7.3 mg) ; Fr. 4. 3 & REAE (435 53 25, LLE 5 -H
FE(20:1 — 0: 1) BB EEVESS , 38 4 Sephadex LH-20
FE (38 (FP ) ] 458 HPLC (215 -7K , 64:36) 4y
Bai 152k A 9 4(6.3 mg, 1, = 14. 1 min) ;
Fr. 4.5 28 8E B AE 635 50 5, DL A ol k- 9 TR
(30:1 — 0: 1)BEEPEML , Fif i Sephadex LH-20 £
3 (P ) RN 4575 HPLC ( 25 -7K , 47:53) 4lifk
BEMEAY1(70. 3 mg, 1, = 18. 1 min) ; Fr. 4. 6 257
JREAE € % 15, LAA DI R (302 1 — 02 1) BEEEDE
Jiii , 18 1 Sephadex LH-20 A {7 3% ( B fi5 ) A1 £8 74
HPLC(ZJE-7K,43:57) i B 2L 59 9(22. 1 mg,
1y =43. 1 min) ;Fr. 4. 7 2258 A 3553 25, LUAT i
fik-P R (202 1 — 0: DA PEML , il 1d Sephadex LH-
20 # gk (FF ) AT 45 78 HPLC ( 286 -7K L 58:42)
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Figure 1 Chemical structure of compounds 1-15

3 HHEE

b1 G55 ESI-MS m/z 245. 08 [ M+
HI'. 27X K CH,0,. HNMR (300 MHz,
CDCl,) 6:7.98(1H,d, J = 16.8 Hz, H-1" ), 7. 67
(1H,d,J=9.4 Hz,H-4),7.47(1H,d,J = 8.7 Hz,
H-5),7.35(1H,d,J = 16.8 Hz,H-2"),6.93(1H,
d,J=8.7Hz,H-6),6.31(1H,d,J=9.4 Hz,H-3),
4.00(3H, s, OCH,) , 2.43 (3H, s, CH,) ; “C NMR
(125 MHz, CDCL,) 8:199.4(C-3" ), 161.9(C-7) ,
160.0(C-2) , 154.1(C-9) , 143.5(C-4) ,132.8(C-
17),131.3(C-2" ), 130.1(C-5), 113.8(C-10) ,
113.2 (C-3) , 107.9 (C-6) , 112.1 (C-8) , 56.5
(OCH,),27.8(C-4") . ZAE WU ISR 5 3¢
R[4 JH I Y A — 3, B e AR & W 1o RO M
1] 53 B ik (osthenon) o

b2 Jofagsih, ESI-MS m/z 277. 10 [M+
HI'. 4 & ¥ CH,0,. 'HNMR (300 MHz,
CDCl,) 6:7.63(1H,d,J=9.5Hz,H-4),7.40(1H,
d,/=8.7Hz,H-5),6.88(1H,d,J=8.7 Hz,H-6),
6.25(1H,d,/=9.5Hz,H-3),5.32(1H,d,J=8.5
Hz,H-1"),4.64(2H,q,J = 1.7 Hz, H-4" ) ,4.55
(1H,d,J = 8.5 Hz, H-2" ), 3.97(3H, s, OCH,) ,

1.77(3H,s,H-5") ; °C NMR (125 MHz, CDCI,) §:
160.5(C-2), 160.3(C-7),153.0(C-9) , 144. 0 (C-
3'),143.9(C-4),128.7(C-5),116.2(C-10),113.7
(C-4"),113.4(C-3),113.1(C-8),108.0(C-6) ,
78.4(C-2"),69.6(C-1"),56.3(0CH,), 17.5(C-
57) . ZALE YRS EOE 5 SCHERLS JHGE A
— 3, M A Y 2 8 JLE A R (murrangatin) .
b3 AR, ESI-MS m/z 261. 11 [M+
HI'. 2+ &~ CHO,. 'HNMR (300 MHz,
CDCl,) 6:7.63(1H,s,H-4),7.01(1H,d,J =8.6
Hz,H-5),6.90(1H,d,J=8.6 Hz,H-6),6. 15(1H,
dd,J =17.3,10.9 Hz, H-2" ) ,5.06 (2H, dd, J =
17.1, 1.1 Hz, H-3" ), 3.92 (3H, s, OCH,) , 1. 43
(3H,s,H-4"),1.43(3H,s,H-5") ; °C NMR (125
MHz, CDCL,)8: 160. 3(C-2),150. 1(C-7),142. 0(C-
2'),145.6(C-9),139.0(C-4),133.1(C-8),131. 1
(C-3),123.7(C-5),114.1(C-10) , 111.0(C-6) ,
108.2(C-3"),60.6(0OCH,),39.9(C-1"),25.3(C-
4'),25.3(C-5") o zALE Y0 i 1% A 5 Sk
L6 4B iy He A — 2, S e & 30 3-(1, 1-
TSR L) 8- - T- I AH R E R [3-(1, 1-
dimethylallyl )-8-hydroxy-7-methoxycoumarin ] ,
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Vi AL Y B9 .

et d  BOEHIRES W ESI-MS m/z 217. 05
[M+H]*. 2T M C,H,0,. 'HNMR (300 MHz,
cDCl,) 6:7.78(1H,d,J=9.0 Hz,H-4),7. 71(1H,
d,J=2.5Hz,H-2"),7.37(1H,s,H-5) ,6. 84(1H,
d,J=2.5Hz,H-3"),6.39(1H,d,J = 9.0 Hz, H-
3),4.32(3H,s,0CH,) ; *C NMR (125 MHz, CDCL,)
8:160.5(C-2),147.9(C-7) , 146.8(C-2" ) , 144. 4
(C-9) , 143.2(C-4) , 133.0(C-8) , 126.3 (C-6) ,
116.7(C-5),115.0(C-3),113.2(C-10), 106. 9(C-
3'),61.5(0CH,) . ZAL & Wi I ik 5 s 5 Scimk
(7 4 ) B A — B, O BB ) 4 B RE R
(xanthotoxin) o

o5 EAAEK, ESI-MS m/z 247. 06 [ M+
H]'. 4rF X~ C,H,0,. 'H NMR (300 MHz,
cDCl,) §:8. 14(1H,d,J=9.5 Hz,H-4),7.65(1H,
d,J=2.4Hz,H-2"),7.01(1H,d, J = 2.4 Hz, H-
3'),6.30(1H,d,J=9.5 Hz,H-3) ,4. 19(3H,s, 8-
OCH,) , 4. 18(3H, s, 5-OCH,) ; °C NMR (125 MHz,
CDCL,)6:160.5(C-2),150.2(C-7),145.3(C-2"),
144.5(C-5),143.9(C-9),139.5(C-4) , 128. 4 (C-
8),115.0(C-6),113.0(C-3),107.8(C-10),105.2
(C-3"),61.8(8-0CH,),61.0(5-0CH,) . ZLEW
) U5 T A 55 SCHR [ 8 T i) A — 3, il s e b
EW)5 0 511 & (isopimpinellin)

A6 TG A, ESI-MS m/ 255. 10 [ M+
HI*. 4> 7= ¥ CH,0,. 'H NMR (300 MHz,
CDCL,) 8:7.70(1H,s,H-4) ,7.69(1H,d, J = 2.3
Hz,H-2"),7.67(1H,s,H-5),7.46(1H,s, H-8) ,
6.84(1H,d,J=2.3 Hz,H-3"),6.24(1H,dd, ] =
17.2,11.0 Hz,H-2"),5.16(2H,d,J = 17.2 Hz,
H-3"),1.54(3H,s,H-4"),1.54(3H,s,H-5") ;
“C NMR(125 MHz,CDCI,)8:159.9(C-2), 155. 9(C-
7),154.3(C-9),146.6(C-2"),145.5(C-2"),138.3
(C-4),133.2(C-3) , 124.6 (C-6) , 119.5(C-5) ,
116.0(C-10),112.3(C-3"),106.3(C-3"),99. 0(C-
8),40.5(C-1"),26.2(C-4"),26.2(C-5")., Zibs
Py (5 v Bt 5 SCHR [ 9 140l A AR — B, s e
LG 6 MR 257 K (chalepensin) .

a7 EAEAWARY), ESI-MS m/z 285. 11
[(M+H]*, 4rF3R N C,H,0,., 'HNMR(300 MHz,
CDCl,) 6:8.46 (1H, d, J = 10.3 Hz, H-4) , 7. 64
(1H,d,J=2.5Hz,H-2"),7.24(1H,d,J = 2. 5 Hz,

H-3'),6.26(1H,d,J = 10. 3 Hz,H-3),6. 24(2H,d,
J=10.2 Hz,H-3"),4.20(3H,s,0CH,),3.95(1H,
dd,J=17.4,10.2 Hz,H-2"),1.70(3H,s,H-4"),
1.70(3H, s, H-5" ) ; ®C NMR (125 MHz, CDCL,) 8
159.9(C-2),149.8(C-7),148.5(C-2"),145. 2(C-
4),144.3(C-9),132.8(C-8),131.5(C-2"),126.3
(C-6),124.5(C-5),114.6(C-3) , 112.1(C-10) ,
111.9(C-3"),108.3(C-3"),61.5(0CH,) ,44. 2(C-
17),32.2(C-4"),32.2(C-5") . ZALEWHIPESL
P 5 SCERL 10 [ HRIE 1) — 30, MOEE b G T w2
FH L iR oP) 25 7 & (isodemethylfuropinarine )

A48 TG E A, ESI-MS m/k 271. 09 [M+
H]'. 7 TR N CH,0,. 'H NMR (300 MHz,
CDCl,) 8:7.76 (1H,d, J = 2.5 Hz, H-2" ), 7. 69
(1H,d,J=9.5 Hz,H-4),7.36(1H,s,H-5) , 6. 81
(1H,d,J=2.5Hz,H-3"),6.36(1H,d,J = 9.5 Hz,
H-3),5.62(1H,d,J=7.0 Hz,H-2"),5. 00(2H,d,
J=7.0Hz,H-1"),1.74(3H,s,H-5"),1. 71(3H,s,
H-4") ; *C NMR (75 MHz, CDCL,)é: 160.6(C-2) ,
148.7(C-7),146.7(C-2"),144.6(C-9) , 144.5(C-
4),139.8(C-3"),131.8(C-8),126.0(C-6),119.9
(C-2"),116.6(C-10) ,114.8(C-3), 113.2(C-5) ,
106.8(C-3"),70.3(C-1"),25.9(C-4"),18.3(C-
5") o ZALE Y A e 5 SCmR [ 11 R Y R
AR, MU E A ) 8 BT 2 (imperatorin)

a9 AR, ESI-MS m/z 301, 11 [M+
H]'. 27X K C,HO,. HNMR (300 MHz,
CDCL,) 6:8.12(1H,d,J=9.7 Hz,H-4),7. 62(1H,
d,J=2.3Hz,H-2"),7.00(1H,d, J = 2.3 Hz, H-
3'),6.27(1H,d,J=9.7 Hz,H-3),5.60(1H,t,J =
7.3 Hz,H-2"),4.18(3H,s,OCH,) ,4.84(2H, d,
J=7. 3Hz,H-1"),1.74(3H,s,H-5"),1. 71(3H,
s,H-4");C NMR (125 MHz, CDCI,)8:160. 6(C-2),
150.9(C-7),145.2(C-2" ), 144.5(C-5) , 144. 4(C-
9),139.5(C-4),139.7(C-3"),127.0(C-8),114.7
(C-6),120.0(C-2"),107.7(C-10),112.8(C-3),
105.2(C-3"),70.5(C-1"),60.9(0OCH,) ,25.9(C-
4"),18.3(C-5") . ZALE Wy 0y s B s 5 Sk
(11 [0 A A — B, St B0 9 i S 9
Jig (phellopterin)

e 10 HEEA, ESI-MS m/z 305. 10 [M+
HI'. 7+ ¥ K CH,O,. 'HNMR (300 MHz,
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CDCl,) 8:7.75(1H,d,J =9.5 Hz,H-4),7.70(1H,
d,J=2.2Hz,H-2"),7.37(1H,s,H-5),6. 82(1H,
d,J=2.2Hz,H-3"),6.35(1H,d,J = 9.5 Hz, H-
3),4.76(2H,dd, J = 10.2,2.4 Hz,H-1"),3.95
(1H,dd,J =7.8,2.4 Hz,H-2"),1.34(3H, s, H-
5"),1.30(3H,s,H-4");"*C NMR (125 MHz,CDCI,)
8:160.4(C-2),147.9(C-7) ,146.9(C-2" ), 144. 4
(C-4),143.3(C-9) , 131.7(C-8) , 126.2 (C-6) ,
116.5(C-10), 114.8(C-3), 13.7(C-5) , 106. 9 (C-
3'),76.3(C-2"),75.7(C-1"),71.7(C-3") ,26.6
(C-5"),25.2(C-4") o, ZALE Wi 1 £ 48 5 5C
ik (12 3R T8 B R A — 20, BE e b A9 10 AT
% 2 (heraclenol ) o

& 11 B 5 R 45 5, ESI-MS m/z
335.11 [M+H ", 43 F X K C,H0,. 'H NMR
(300 MHz,CDCI,) 6:8.17(1H,d,J=9. 8 Hz,H-4),
7.81(1H,d,J =2.3 Hz,H-2"),7.20(1H,d, J =
2.3 Hz,H-3"),6.25(1H,d,J =9.5 Hz,H-3),4.57
(2H, dd, J = 10.2,2.8 Hz, H-1" ) , 4.20(3H, s,
OCH,),3.85(1H,dd,J=8.0,2.7 Hz,H-2"),1.29
(3H,s,H-5"),1.24(3H, s, H-4" ) ; °C NMR (125
MHz,CDCI,)8:162. 6(C-2),151. 6(C-7),146. 9(C-
2'),146.0(C-5),144.8(C-9),141.4(C-4),128.3
(C-8),116.2(C-6) , 113.0(C-3) , 108.5(C-10) ,
106.4(C-3"),78.3(C-2"),76.8(C-1"),72.7(C-
3"),61.4(0CH,),26.2(C-5"),25.2(C-4"). %tk
GBS B 5 SRR (13 14 0B i B A — 3, 8
YEAG Y 11 1S IH R (byakangelicin) o

A 12 #4855, ESI-MS m/ 317. 10
[M+H]*, 2T M C,H,0,. 'HNMR(300 MHz,
CDCl,) 6:8.07(1H,d,J=9.8 Hz,H-4),7.62(1H,
d,J=2.3Hz,H-2"),7.01(1H,d, J = 2.3 Hz, H-
3'),6.23(1H,d,J =9. 8 Hz,H-3),5. 14(2H, s, H-
4"),4.49(1H,dd, J = 8.5,2.9 Hz, H-2" ) ,4.44
(2H,dd,J=10.0,2. 9 Hz,H-1"),4. 17(3H,s,0CH,),
1.79(3H,s,H-5") ; ®C NMR (125 MHz, CDCL,) §:
160.2(C-2),150.2(C-7),145.2(C-2" ), 144. 8(C-
5),143.9(C-3"),143.0(C-9),139.5(C-4),126.6
(C-8),114.4(C-6) ,112.6(C-3) ,112.6(C-4" ),
107.3(C-10),105.3(C-3"),77.6(C-1"),73. 8(C-
2"),60.6(0CH,), 18.9(C-5") . ZALAY MW IE
B 5 SOk 14 ] B M REAR — 20 S BB Y

12 38 b 78 F TE N B (neobyakangelicol ) o

& 13 [ @K, ESI-MS m/ 315. 16
[M+H]*, 27 H C,,H,,0,. 'H NMR (300 MHz,
CDCl,) 8:7.48 (1H, s, H-4) ,7.20(1H, s, H-5) ,
6.68(1H,s,H-8),6. 16(1H,dd,J = 16. 8,11. 2 Hz,
H-2"),5.10(2H, m, H-3") ,4.72(1H,t,J = 9.3
Hz,H-2'),3.20(2H,d,J = 9.3 Hz,H-3" ) , 1. 44
(3H,s,H-4"),1.44(3H,s,H-5"),1.36(3H, s, H-
6'),1.23(3H,s,H-5");"*C NMR(125 MHz,CDCI,)
8:162.4(C-2),160.3(C-7),154.6(C-9),145. 6(C-
2"),138.2(C-4),130.8(C-3),124.7(C-6),123. 3
(C-5),113.1(C-10) ,112.1(C-3"),97.1(C-8) ,
91.0(C-2"),71.7(C-4"),40.3(C-1"),29.6(C-
3'),26.1(C-5"),25.9(C-4"),24.4(C-5" ) ,24. 4
(C-6"). ZALE Wi i Bt 5 SCHR (15 [ B 1Y
BEA 2, U E B ¥ 1324 chalepin.

a4 14 To B 45, ESI-MS m/z 259. 09
[M+H]*, 43T} CH,,0,. 'HNMR(300 MHz,
CDCl,) 6:7.58(1H,d,J=9.5 Hz,H-4),6. 84(1H,
s,H-5),6.33(1H,d,J=10.0 Hz,H-4"),6.23(1H,
d,J=9.5Hz,H-3),5.72(1H,d, J = 10. 0 Hz, H-
3'),4.17(3H,0CH,) , 1.52(3H,s,H-5" ), 1.52
(3H,s,H-6") ; *C NMR (75 MHz, CDCL,)8: 160. 5
(C-2),149.4(C-7) , 148.5(C-9) , 143.5(C-4) ,
131.3(C-3"),121.3(C-4"),119.2(C-5),119. 1(C-
6),113.4(C-10),113.2(C-2),77.9(C-2" ) ,61.4
(OCH,),28.3(C-5"),28.3(C-6" ). ZILEWHYIL
TEECHE 5 SR 16 ] HaE i S AR — 3, i e e
Y14 € EEAE5 N R (luvangetin)

A 15 TG0 45 5, ESI-MS m/z 297. 15
[M+H]*, 4 7= K C,H,0,. 'HNMR(300 MHz,
CDCL,) 6:7.48 (1H, s, H-4) ,7.04(1H, s, H-5) ,
6.69(1H,s,H-8),6.35(1H,d,J=12.0 Hz,H-4"),
6.18(1H,d,J = 16.0 Hz,H-2"),5.68(1H,d, J =
12.0Hz,H-3"),5. 11(3H,s,H-3"),1.45(3H,s, H-
4”),1.45(3H,s,H-5"),1.46(3H,s,H-5"),1.46
(3H,s,H-6");°C NMR (125 MHz, CDCI,)8: 160. 0
(C-2),156.0(C-9) , 154.7(C-7), 145.7(C-2") ,
137.7(C-5),131.8(C-3),131. 1(C-3" ), 124. 8(C-
4),121.1(C-4"),118.4(C-6),113.2(C-10),112.2
(C-3"),103.7(C-8),77.5(C-2"),40.5(C-1"),
28.3(C-5"),28.3(C-6"),26.2(C-4"),26.2(C-
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5") o A G W PG RS S SOk (17 ] I8 Y ik
AR —E, SO E S Y15 3-(1, 1- IR N
) -FEMUN TR 3-(1,1-dimethylallyl )-xanthyletin |

4 &£ it

AE Y RSl o AEE
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LR E N AW LS, 4 umbelliferone | scopole-
tin, [ BEHH 5

MG AT BURE 95% £ T 41 U A i e A3
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