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) FEJRNT 25 & 45 O ik i AT 4y B 44k 32 T H-NMR, ¥ C-NMR , ESI-MS 1 ES-MS % 3R 3% £ A X4k & 9 1) 25 ¥ 5 17 %
o GER NI N BRI P Ay B S T 12 AW, 43 0 B4 AE O - 1-0-tigloyl-1-0-debenzoylohchinal (1), E[J %
(ohchinal ,2) ,1-cinnamoyltrichilinin (3) ,3, 7-diacetyl-14, 15-deoxyhavanensin (4) ,7-O-acetyl-14, 15-deoxyhavanensin (5) ,6a-0-
acetyl-7-deacetylnimocinol (6) ,6a-hydroxyazadirone (7) ,24-Nor-5£-13a, 17a-chola-14, 20, 22-triene-38, 7a-diol-21, 23-epoxy-4,
4, 8-trimethyl-3-acetate (8) ,hedyotol-A (9),2, 6-bis(3-methoxy-4-hydroxyphenyl)-3, 7-dioxabicyclo[ 3, 3, 0]octan-8-one (10),
exo-endo-2, 6-bis(4'-hydroxy-3'-methoxy-phenyl) -3 , 7-dioxabicyclo[ 3, 3, 0]octane (11) fil betulafolienediolone (12) ., it : b2
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[ Abstract ] Objective; To study the chemical constituents of fructus Melia toosendan. Method; Normal
phase silica gel, RP-18 Silica gel and Sephadex LH-20 column chromatographies combined with recrystallization
were used to isolate and purify the constituents. Their structures were identifided by spectroscopic methods,
including '"H-NMR, "C-NMR, ESI-MS and EI-MS. Result; Twelve compounds were isolated. Their structures
were decided as 1-O-tigloyl-1-0O-debenzoylohchinal (1), ohchinal (2), 1-cinnamoyltrichilinin (3), 3, 7-diacetyl-

4, 15-deoxyhavanensin (4), 7-O-acetyl-14, 15-deoxyhavanensin (5), 6q-0-acetyl-7-deacetylnimocinol (6) ,
6a-hydroxyazadirone (7 ), 24-nor-5¢-13a, 17a-chola-14, 20, 22-triene-38, 7Ta-diol-21, 23-epoxy-4, 4, 8-
trimethyl-3-acetate (8), hedyotol-A (9), 2, 6-bis (3-methoxy-4-hydroxyphenyl) -3, 7-dioxabicyclo [3, 3, 0]
octan-8-one (10), exo-endo-2, 6-bis (4’-hydroxy-3’-methoxy-phenyl) -3, 7-dioxabicyclo [3, 3, 0] octane
(11) and betulafolienediolone (12). Conclusion: Compounds 2-12 were obtained from fructus M. toosendan for
the first time.

[ Key words ] fructus Melia toosendan; chemical constituents; separation and purification;

structural identification
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PRI, &5 1B T o 89 12 20 BT 52

JI| B 2 Bl Bl Meliaceae #f J& Melia t5%). 7= T
HA WAL I SN s e A, HA A X R
B A T g0 IR i B AR MRAE AR . AT
HA P f i (Ch ER Y E) 9 & 0142 ,1997) .
U~ 2 DU A SR 5, S I A 32 2 28 AL, 24
D s A, H R4 RS, 8 T (AR &) IR PR 4
BrCORBENHE), DI R NI TR, o
FE LN, BB M & . FEMTHEIFS K17
AR, A HC . 26 T R B I A T P, R
M, Sk et L ARBIEGE B £E T )BT AR Ak
T U SO i AT R G RANETE, N L
BRIy oy B E T 12 MG, o 1 Al
BYLEY 2 ~12) ¥ WL Y b o B A
B o WG FE— DN AR B R o)
P& ALy 5 JL el FRR 2 AR B
1 ##

F5 R0 < X H U SO E AL (XT-4) I
A 5 A%t He 4R 1% T 5 < A% 1 2 9% A (INOVA-400
), TMS R xR, AR J&K CHEMICAL LTD
Az 7= EL-MS % - E1 J 3 4 (HP-5973 &) ; ESI-MS
I 5E L EST BT 3% 4 ( HP1100MSD ) 5 2 ] £ 4 5 A4 W
AT < 2 1 35 O T A (Waters ) |, 2 il 45 FH (8335
¥ & SunFire™-C,, ( Waters, 10 pwm, 10 mm x 150
mm ) A 5 1F A ik B2 (40 ~ 80,200 ~ 300,300 ~ 400
HD) L RERR H(10 ~ 40 pum ) FI3E 2 2 A7 5 iR GF s,
(0.20 ~0.25 mm) , LA F ik A RS O 7 By 5 AL
) s SR R B RE RP-18 (40 ~ 60 wm) Oy
Merck 23 ) Hi ity 5 #E JZ B BE 44 B Sephadex LH-20
(40 ~70 pm) &7 Amersham Pharmacia Biotech AB
(Uppsala, Sweden ) 2% &) Hi 5 52 ORI 70 85 BT F A9 A7
BLIE R0 18 2 Tl 2, fufF i 28 o 2 Ak R 5 v 0O AH €
AT PR 2 (g 2

S0 B e A fE U S A T BR A SR S, T
2010 4F 4 HWg3LF ot St =M 5 i i, %
R ity iR Bt BH T o B 27 g 10 DR SO U 38 5 R AL )
JI| # Melia toosendan Sieb. et Zucc. B T % i% 24
R,

2 RESE

THEANIBR T (29 30 ke) , M5 95% &
P i B ] S 3 K, INF IR R 43,3 h 42 UK
ol s v A4 A ) SR Y N K TR B SRR AR
FH AT Bk RN 2 TR T Vs 300 1 AT 26 B, 45 310 4 7 ik A
B (29625 g) , LR CTRA Y (29 688 g) o Mt I
W OTR L BEAE ) , R FHIE AR fE I J2 A 14 47 R 43

B, JHE 05 A B TR 6 s 700 B R vk B (S0 - TR
100:0 ~0:100) , 3 2 2 Hr (TLC) #EAT B ER A I, &
I AT AL 53 B £ TR 0 TR A BGHR o A4 il 9 B
(Fr.1-Fr.9) . ¥4 Fr. 4 #4058 58 RP18 S AR i e A
JENTHEAT 43 BAL B, Bt Y S K8 4 Sephadex LH-
20 @M -F B 1 1) KRR S, SR FH IE AR AE AT 2
Hr RP18 S AH&E B2 A 2 87 264k vl 15 2] 4k & 9 1(33
mg) ; Fr.4-1 B AE i O 1 AR 6 A 2 A 15 24k &5
Y 2(8 mg) ; A FHE A 20 A IE AH A 2 BT A
FAAGERAEZ 15 B G4 3(8 mg) o HF Fr.5 B
FE i 48 RORR R IS o B I, 15 52 R e A e A 23 A
i3 REE ) 4(10 mg) ,5(8 mg) ,6(16 mg) ;Fr.5-
1 BFE i 2228 i #5 HPLC (3 2 A 2 W BE-7K 772 23)
ARG 7(32 mg) . Fr. 6 BOAE O &8 I B fE I
HJZ T A1 Sephadex LH-20 #£ 2 #7 . & A1 i iX RP18
HZ el 15 24654 8 (10 mg) ,9 (10 mg) ,11(5
mg) ;Fr. 6-1 BeFE ik 2 il & HPLC (it 30 A 2
fig-7K 70:30) 15 B 4L5 ) 12(22 mg) o Fr. 7 Bt i
25 )2 58 RE AL JE T FI Sephadex LH-20 4 )2 #r 15 3
&Y 10(55 mg) ,
3 #£HMEE

oG 1 AR R AR (S 45) , mp 206 ~208
°C; EI-MS: m/z 566 [ M ]";'H-NMR (400 MHz,
CDCl,)6:4.48(1H,s,H-1),2.43 ~2.39(1H, m, Ha-
2),2.43 ~2.39(1H, m,Hb-2),4.99 (1H,s,H-3),
2.79(1H,d,J =12.4 Hz,H-5),4.03 (1H, t-like,, H-
6),4.22(1H,d,J=12.0 Hz,H-7) ,2.65(1H,d,J =
10.4 Hz,H-9),2.33 ~2.22(1H,m,Ha-11),2.33 ~
2.22(1H, m, Hb-11),9.15(1H,d, J = 4.8 Hz, H-
12),5.32(1H, m,H-15),2.33 ~2.22(1H, m, Ha-
16),2.18 ~2.13(1H,m, Hb-16) ,3.61 (1H,d, J =
7.2 Hz,H-17),1.60 (3H,s,H-18),0.99 (3H, s, H-
19),7.14 (1H,s, H-21),6.12(1H,s, H22),7.35
(1H,s,H23),3.65(1H,d,J =7.6 Hz,Ha-28) ,3. 71
(1H,d,J =7.2 Hz, Hb-28),1.23 (3H, s, H29),
1.28(3H,s,H-30) ,6.99 (1H,s,H-3") ,1.89 (3H,s,
H-2"),1.79(3H,s,H-3"),1.97(3H,s,H-0Ac) ; “C-
NMR (100 MHz,CDCI,) ,8:71.9(d,C-1),28. 1(t,C-
2),71.2(d,C-3),42.7(s,C-4),40.0(d,C-5),72.6
(d,C-6),85.6(d,C-7),48.6(s,C-8),38.2(d,C-
9),40.7(s,C-10),40.5(t,C-11),199.4(d,C-12),
136.5(s,C-13),145.5(s,C-14),88.0(d, C-15),
41.8(1,C-16),49.4(d,C-17),13.5(q,C-18) ,15. 4
(q,C-19),126.7(s,C-20),138.3(d,C-21),109.9
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(d,C-22),143.2(d,C-23),77.7(1,C-28),19.6(q,
C-29),16.8(q,C-30),166.4(s,C-1"),128.6(s,C-
2),138.3(d,C-3"),14.4(q,C-2"),12.0(q,C-3"),
170.4(s,COCH, ) ,21.0(q,COCH, ), U %5
S SCHR U IR AY BT AT M Ak A o 1-0-
tigloyl-1-0-debenzoylohchinal ,

ka2 BHEEEGED), EI-MS: m/z 588
[M]*;'H-NMR (400 MHz, CDCl,)8:5.06 (1H,d,
J=18.8 Hz,H-1),5.34(1H,t-like, H-3) ,2. 95(1H,
d,J=12.4 Hz,H-5),4.05(1H,d,J =12.4 Hz, H-
6),4.23(1H,s,H-7),2.72(1H,d,J =10.8 Hz, H-
9),8.90(1H,d,J =4.8 Hz,H-12),5.77(1H,s, H-
15),3.61(1H,d,J=8.4 Hz,H-17),1.52(3H,s,H-
18),1.05(3H,s,H-19),7.17(1H,s,H-21),7.00
(1H,s,H-22),7.47(1H,t,J =7.2 Hz,H-23),3.65
(1H,d,J=7.2 Hz,Ha-28),3.80(1H,d,/=7.6 Hz,
Hb-28),1.27 (3H,s, H-29),1.27 (3H, s, H-30),
8.15(1H,d,J=7.6 Hz,H-3", 7"),7.47(1H,t,J =
7.2 Hz,H4', 6'),7.61 (1H,t,J =7.2 Hz,H-5"),
1.97(3H,s, H-OAc) ;" C-NMR (100 MHz, CDCI, ) ,
6:71.9(d,C-1),28.0(t,C-2),71.1(d,C-3),42.6
(s,C4),40.0(d,C-5),72.6(d,C-6),85.6(d,C-
7),48.4(s,C-8),38.1(d,C9),40.7 (s, C-10),
40.5(t,C-11),199.1(d, C-12),136.8 (s, C-13),
144.9(s,C-14) ,88.0(d,C-15) ,41.6(t,C-16) ,49.4
(d,C-17),13.3(q,C-18),15.2(q,C-19) ,126. 4 (s,
C-20),138.2(d,C-21),109.5(d,C-22),143.1(d,
C-23),77.6 (1,C-28),19.5(q,C-29),16.7 (q, C-
30),164.9(s,C-1"),129.6 (s,C-2"),129.6 (d, C-
3',7"),128.6(d,C4", 6'),133.6(d,C-5"),170. 4
(s.COCH,),20.9(q.COCH,) . LI [-#il 5% % i
IS N RN I S R (A /ISR
(ohchinal) ,

a3 AEREEN),mp 134 ~136C;
EI-MS:m/z 658 [M] " ;'H-NMR (400 MHz,CDCI,),
5:4.72(1H ,t-like ,H-1) ,4.96 (1H,t-like, H-3) ,2. 84
(IH,d,J =12.4 Hz,H-5),4.21(1H,dd,J =12.4,
2.8 Hz,H-6),4.26(1H,d,J =2.4 Hz,H-7),2.93-
2.90(1H,m,H-9),5.07(1H,t,/ =8.0 Hz,H-12),
5.72(1H, d-like, H-15) ,3.02-2.99 (1H, m, H-17 ),
1.05(3H,s,H-18),0.97(3H,s,H-19) ,7.17(1H,s,
H-21),6.19(1H,s,H-22),7.40(1H,d,J =5.2 Hz,
H-23),3.63(1H,d,J =7.6 Hz,Ha-28),3. 68 (1H,
d,J =7.6 Hz, Hb-28),1.15 (3H, s, H-29),1.24

.02 .

(3H,s,H-30) ,6.40(1H,d,J =16.0 Hz,H-2") ,7.75
(1H,d,J =16.0 Hz,H-3"),7.49-7.47(2H,d, m, H-
5',5"),7.49-7.47(2H,d, m,H-6", 6"),7.40 (1H,
d,J =5.2 Hz, H-7'),1.87 (3H, brs, 3-0Ac) , 1. 87
(3H,brs, 12-0OAc) ; "C-NMR ( 100 MHz, CDCI,) , 5:
72.5(d,C-1),27.2(t,C2),71.6(d,C-3),42.2(s,
C-4),39.5(d,C-5),72.1(d,C-6),73.8(d,C-7),
45.3(s,C-8),34.3(d,C9),39.3(s,C-10) ,24. 1(t,
C-11),77.1(d,C-12),51.4(s,C-13),157.2 (s, C-
14),122.8 (d, C-15),36.6 (t, C-16),50.2 (d, C-
17),26.8 (q, C-18),15.2 (q, C-19),124.3 (s, C-
20),140.1(d,C-21),111.6(d,C-22),142.0(d, C-
23),77.9(1,C-28),19.5(q,C-29) ,15.4(q,C-30),
165.5(s,C-1"),117.8(d,C2"),145.5(d, C-3"),
133.9(s,C-4"),128.0(d,C-5", 5"),129.0(d,6",
6”),130.6(d,C-7"),170.2 (s,3-COCH,) ,21. 1 (q,
3-COCH,), 170.9 (s, 12-COCH, ), 21.3 ( q, 12-
COCH,) . VL -¥u#e 52 % Sciik % By, ml %
EZMEY F 1-cinnamoyltrichilinin ,

k&4 o E R EE) ; EI-MS: m/z 498
[M]*;'H-NMR (400 MHz, CDCl,),8:3.52 (1H,t-
like ,H-1) ,4.96 (1H,t,J =2.8 Hz,H-3),1.90-1. 79
(1H,m,H-5),5.24 (1H,t,J =2.8 Hz,H-7),2.71
(1H,dd,J=11.6,7.2 Hz,H-9) ,5.35(1H,d,J=2.0
Hz,H-15),2.80(1H,dd,J =10.8,7.6 Hz, H-17) ,
0.86(3H,s,H-18) ,0.94(3H,s,H-19) ,7.26 (1H,s,
H-21),6.30(1H,d,J =0.8 Hz,H22),7.39(1H,t,
J=1.6 Hz,H-23),0.95(3H,s,H-28),0.82(3H,s,
H-29),1.18 (3H, s, H-30),2.01 (3H, s, 1-OAc) ,
2.13(3H,s,3-0Ac) ; "C-NMR (100 MHz,CDCI,) ,$§:
71.2(d,C-1),28.3(t,C2),78.7(d,C-3),36.2(s,
C-4),36.4(d,C-5),23.0(t,C-6),75.0(d,C-7),
42.0(s,C-8),35.6(d,C-9) ,46. 1(s,C-10),15.7(t,
C-11),32.9(t,C-12),47.3(s,C-13),159.9 (s, C-
14),118.2 (d, C-15),34.3(t,C-16),51.4 (d, C-
17),19.9 (q, C-18),16.3 (q, C-19),124.9 (s, C-
20),139.6(d,C-21),111.1(d,C-22),142.4(d, C-
23),27.3(q,C-28),21.4(q,C-29) ,27.5(q,C-30),
170.3(s,1-COCH, ) ,21.3(q,1-COCH, ), 169.5 (s,
3-COCH,) ,21.3(q,3-COCH,) ., Dl ¥ 5% % 3
Mk X R 3T TS E AL A R 3, T-diacetyl-14,
15-deoxyhavanensin ,

& s TR (HEE) ; EI-MS: m/z 456
[M]*;'H-NMR (400 MHz, CDCl,),8:3.58 (1H,t-
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like,H-1) ,3.55(1H,t-like,H-3) ,2.25-2. 14(1H,m,
H-5),5.22(1H,t-like,H-7) ,2. 71 (1H,dd,J =11.2,
7.2 Hz,H9),5.33(1H,d,J=1.6 Hz,H-15),2.78
(1H,dd,J =10.8,7.6 Hz,H-17),0.83 (3H, s, H-
18),0.92 (3H,s,H-19),7.24 (1H,s, H-21),6.29
(1H, brs, H-22),7.38 (1H,t,J =1.6 Hz, H-23),
0.92(3H,s,H-28),0.85(3H,s,H-29),1.17(3H,s,
H-30),2.00 (3H, s, 3-0Ac) ;" C-NMR (100 MHz,
cDCl,),6:72.3(d,C-1),29.5(t,C-2),77.8(d, C-
3),37.2(s,C4),35.5(d,C-5),23.1(t,C-6),75.3
(d,C-7),42.1(s,C-8),35.3(d,C9),41.7 (s, C-
10),15.7(t,C-11),32.9(t,C-12) ,47.3(s,C-13),
159.9(s,C-14),118.2 (d, C-15),34.3 (t, C-16),
51.4(d, C-17),20.0 (q, C-18),16.2 (q, C-19),
124.9(s,C-20),139.6(d,C-21),111.1(d,C-22),
142.4(d,C-23),28.0(q, C-28),21.5(q, C-29),
27.5(q, C-30),170.6 (s, 3-COCH, ), 21.3 (q, 3-
COCH,) o Lh L%UH 15 2 % SClkxd B0 7, o) 4
E1ZMNEY H T-0-acetyl-14, 15-deoxyhavanensin

a6 A (HEE); EI-MS: m/z 452
[M]";'H-NMR (400 MHz,CDClL,),8:7. 11 (1H,d,
J=10.0 Hz,H-1),5.90(1H,d,J=10.0 Hz,H-2),
2.75(1H,d,J =12.0 Hz,H-5),5.47(1H,dd, J =
12.4,2.4 Hz,H-6) ,4.08(1H,d,J =2.0 Hz,H-7),
2.30(1H,dd,J =11.6,6.0 Hz,H9),5.58 (1H,d,
J=2.0 Hz,H-15),2.87(1H,dd,J =10.8,7.2 Hz,
H-17),0.83(3H,s,H-18),1. 18(3H,s,H-19),7.26
(1H,s,H-21),6.29(1H,d-like, H-22) ,7.39 (1H, t-
like ,H-23) ,1.29(3H,s,H-28),1.20(3H,s,H-29),
1.32(3H,s,H-30),2.19(3H,s,3-0Ac) ;" C-NMR
(100 MHz,CDCIl,),56:157.2(d,C-1),126.0(d, C-
2),205.0(s,C-3),41.1(s,C4),46.3(d,C-5),
76.8(d,C-6),68.2(d,C-7),44.9(s,C-8),35.6(d,
C-9),44.9(s,C-10),16.2(t,C-11),32.2(t,C-12),
47.2(s,C-13),160.0 (s, C-14),120.6 (d, C-15),
34.3(t,C-16),51.6(d,C-17),20.6(q,C-18),20.6
(q,C-19),124.1(s,C-20),139.7(d,C-21),110.9
(d,C-22),142.7(d,C-23),26.6(q,C-28),20.6(q,
C-29),31.6(q, C-30),170.5 (s, 6-COCH, ), 21.8
(q,6-COCH,) . LA I ¥d 55 2% SCikouf B i,
W% E Z W &Y 4 W N 6a-O-acetyl-7-
deacetylnimocinol ,

&7 FTEEEK(PE),CyH, 0 ;EI-MS:
m/z 452 [M]*;'H-NMR (400 MHz,CDCl,),8:7. 13

(1H,d,J=10.0 Hz,H-1),5.92(1H,d,J=10.0 Hz,
H-2),2.22(1H,d,J=11.6 Hz,H-5) ,4.40(1H,dd,
J=11.6,2.4 Hz,H-6),5.38(1H,d,J =2.4 Hz, H-
7),2.25(1H,d,J =6.8 Hz,H9),5.43(1H,d, J =
1.6 Hz,H-15),2.85(1H,dd,J =10.4,7.6 Hz, H-
17),0.84 (3H,s,H-18),1.43(3H,s, H-19),7.27
(1H,s,H-21),6.30(1H,d-like, H-22) ,7.40 (1H,t-
like ,H-23) ,1.29(3H,s,H-28) ,1.15(3H,s,H-29) ,
1.33(3H,s, H-30),2.07 (3H, s,3-0Ac) ;" C-NMR
(100 MHz,CDCIl,),56:157.4(d,C-1),126.2(d, C-
2),205.9(s,C-3),40.5(s,C4),49.9(d, C-5),
68.2(d,C-6),79.1(d,C-7) ,45.4(s,C-8),37.1(d,
C9),43.1(s,C-10),16.4(t,C-11),32.7(t,C-12),
47.1(s,C-13),158.5(s,C-14),119.5(d, C-15),
34.3(t,C-16),51.6(d,C-17),20.8(q,C-18),20.3
(q,C-19),124.4(s,C-20),139.7(d,C-21),111.0
(d,C-22),142.6(d,C-23),27.1(q,C-28),20.9(q,
C-29),31.9(q, C-30),172.1 (s, 6-COCH, ), 21.2
(q,6-COCH,) . Dk ¥4 5 5 2% Scikoud B i ©
] % E1ZAL G W N 6a-hydroxyazadirone

k&8 A (HEE) ; EI-MS: m/z 452
[M]";'H-NMR (400 MHz, CDClL,),8:4.25(1H,d,
J=11.2 Hz,H-3),2.11(1H,d,J =8.8 Hz,H-5),
5.33(1H,d,J=2.4 Hz,H-7),2.42(1H,d,J =10.8
Hz,H-9),5.40(1H,s,H-15),2.81(1H,d,J =7.6
Hz,H-17),0.81(3H,s,H-18),1.20(3H,s,H-19),
7.24(1H,s,H-21),6.28(1H,s,H-22),7.38(1H,s,
H-23),1.25(3H,s,H-28),1.29(3H,s,H-29),1. 33
(3H,s,H-30),2.08 (3H,s,3-0Ac) ;" C-NMR ( 100
MHz,CDCl,),6:38.4(t,C-1),29.7(t,C-2),79.3
(d,C-3),37.7(s,C4),51.5(d,C-5),23.4(t,C-
6),68.3(d,C-7),46.8(s,C-8),41.3(d,C-9) ,42.8
(s,C-10),16.3(t,C-11),32.7(t,C-12) ,47.1(s,C-
13),158.6(s,C-14),119.4(d, C-15),34.4 (t, C-
16),51.6(d,C-17),19.3(q,C-18),16.6(q,C-19),
124.5(s,C-20),139.7(d,C-21),111.0(d, C-22),
142.6(d, C-23),26.2(q, C-28),20.6(q, C-29),
31.6 (q, C-30),172.2 (s,6-COCH, ), 21.3 (q, 6-
COCH,) ., Dk FHU¥E 5 2 % SCikxd o 477, nf %
EZAE Y N 24-nor-5£-13a, 17a-chola-14, 20, 22-
triene-38, 7a-diol-21, 23-epoxy-4, 4, 8-trimethyl-3-
acetate .

ew9 w7 s EI-MS:m/z 536
[M]*,358,343,327,205,191,175,163,151,137;'

.03 .
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H-NMR (400 MHz,CDCI,) ,8:6.95 ~6.87(1H,m,H-
2),6.84 ~6.77(1H, m,H-5),6.95 ~6.87 (1H, m,
H-6),4.74 (1H, d-like, H-7) ,3.10 (1H, s, H-8),
4.24(1H,t,J=6.8 Hz,Ha9),3.84 ~3.82(1H,m,
Hb-9),6.95 ~6.87(1H,m,H-2") ,6.84 ~6.77(1H,
m,H-6"),4.86(1H,d,J=4.4 Hz,H-7") ,3.31(1H,
d-like ,H-8') ,4.12(1H,d,J =9.2 Hz,Ha-9') ,3. 84
~3.82(1H,m,Hb9') ,6.95 ~6.87 (1H, m, H-2") ,
6.84 ~6.77 (1H, m,H-5") ,6.95 ~6.87 (1H, m, H-
6"),4.43(1H,d,J =6.8 Hz,H-7") ,2.91(1H,d,J =
7.2 Hz, H-8"),3.84 ~3.82 (1H, m, Ha9"), 3.31
(1H, d-like, Hb-9"), 3.89 (3H, s, 3-OCH, ) , 3. 89
(3H,s,3'-0CH, ) ,3.89 (3H,s,3"-0CH, ) ;" C-NMR
(100 MHz,CDCl,),8:132.7 (s, C-1),108.5 (d, C-
2),146.7(s,C-3),145.1(s,C4),119.1(d,C-5),
114.2(d,C-6),85.8(d,C-7),54.0(d,C-8),71.5
(1,€9),132.7(s,C-1"),108.3(d,C-2") ,146.4 (s,
C-3'),144.5(s,C4"),130.2(s,C-5"),118.3(d, C-
6'),82.0(d,C-7"),50.0(d,C-8"),70.9(t,C9"),
132.9(s, C-1"),108.6 (d, C-2"),146.7 (s, C-3"),
145.2(s, C-4"),118.9(d, C-5"),114.2 (d, C-6"),
87.7(d,C-7"),54.3(d,C-8"),69.6(t,C-9"),55.9
(q,C-3),55.8(q,C-3"),55.9(q,C-3") . LI I %4
5% % SCmkox Y, MR A N
hedyotol-A ,

eGP 10 1R B A R (845 ) , CyHyy 0,5 EL-
MS:m/z 372 [ M ]*,280,264,250,207, 191,175,
165,151, 137;' H-NMR (400 MHz, CDCl, ), §:3.45
(1H,dt,J =8.8,3.6 Hz,H-1),4.50 (1H, dd, J =
9.6,2.8 Hz,H2),4.19(1H,dd,J =9.6,4.0 Hz,
Ha-4),4.38 ~4.31(1H,m,Hb-4),3.16 ~3.09(1H,
m,H-5),4.62(1H,d,J =7.2 Hz,H-6) ,6.91 ~6.79
(2H,m,H-2", 2"),6.91 ~6.79(1H,m,H-5", 5"),
6.91 ~6.79 (1H, m,H-6", 6"),3.90 (6H,s, OCH,-
3’,3") ;" C-NMR (100 MHz, CDCl,),8:45.9(d, C-
1),86.0(d,C2),69.9(t,C-4),48.1(d,C-5),86.0
(d,C-6),178.3(s,C-8),130.5(s,C-1", 1"),108. 4
(d,C-2", 2"),146.9 (s, C-3", 3"),145.8 (s, C4',
4"y 114.4(d,C-5", 5"),119.0(d, C-6", 6"),55.9
(q,C-OCH,) . Dk b 848 5 2 2% Scibik xt o 47,
n % e izt & Y% K 2, 6-bis ( 3-methoxy-4-
hydroxyphenyl ) -3, 7-dioxabicyclo [ 3, 3, 0 ] octan-
8-one,

&Y 11

.94 .

RE AR (1), Cy H,, O s EI-

MS.m/z 358 [M]*,b341,327,205,189,175,163,
151,137 ;'H-NMR (400 MHz, CDCl,) ,5:3.34 ~3.29
(1H,m,H-1),4.86(1H,d,J =5.2 Hz, H2),3. 82
(1H,t,J =6.8 Hz,Ha4) ,4.12(1H,d,J =9.2 Hz,
Hb4),2.91 (1H,dd, ] = 14.4,6.8 Hz, H-5) ,4.43
(1H,d,J =7.2 Hz,H-6),3.34 ~3.29(1H, m, Ha-
8),3.82(1H,t,/=6.8 Hz,Hb-8),7.26 ~6.77(1H,
m,H-2"),7.26 ~6.77 (1H, m,H-5") ,7.26 ~6.77
(1H,m,H-6"),7.26 ~6.77 (1H, m, H2") ,7.26 ~
6.77(1H ,m,H-5") ,7.26 ~6.77(1H ,m,H-6") ,3.91
(3H,s,3'-0CH, ) ,3.89 (3H,s,3"-0CH, ) ;" C-NMR
(100 MHz,CDCL,),8:50. 1(d,C-1),82.1(d,C2),
70.9(t,C4),54.4(d,C-5),87.7(d,C-6),69.7 (t,
C-8),130.3(s,C-1"),108.3(d,C-2"),146.4 (s, C-
3'),144.5(s,C4"),114.2(d,C-5"),118.4 (d, C-
6'),132.9(s,C-1"),108.5(d, C-2"),146.7 (s, C-
37) .145.3 (s, C-4") ,114.2 (d, C5") ,119.2 (d, C-
6"),55.9(q,3'-0OCH,) ,55.9(q,3"-0CH, ) , DA F%k
155 2% SCHR X B A AT S %A A R exo-
endo-2, 6-bis (4'-hydroxy-3'-methoxy-phenyl )-3, 7-
dioxabicyclo[ 3, 3, 0]octane,

ke 12 [EE R (E), Cy Hy 0,5 El-
MS:m/z 458 [M]*;'H-NMR (400 MHz, CDCI,) ,85:
1.57 ~1.51 (1H, m,H-5) ,1.57 ~1.51 (1H, m, H-
9),3.61 (1H,dt,J =10.4,5.2 Hz, H-12),2.00 ~
1.94(1H, m, H-13),2.15 ~2.04 (1H, m, H-17) ,
5.15(1H,t,J =6.8 Hz,H-24) ,1.09(3H,s,H-18),
1.03(3H,s,H-19),1.16(3H,s,H-21),1.71(3H,s,
H-26),1.64(3H,s,H-27),0.99(3H,s,H-28),0. 90
(3H,s,H-29),1.05(3H,s, H-30) ;" C-NMR ( 100
MHz,CDCl, ) ,6:39.7(t,C-1),34.0(t,C-2),218.0
(s,C-3),47.4(s,C4),55.2(d,C-5),19.6(t,C-
6),34.0(t,C-7),39.6(s,C-8),49.8(d,C9),36.7
(s,C-10),30.9(t,C-11),70.5(d,C-12) ,48.7(d,
C-13),51.6 (s, C-14),31.4 (t,C-15),26.3 (t, C-
16),49.3(d,C-17),17.0(q,C-18),15.3(q,C-19),
74.9(s,C-20),26.6(q,C-21),42.2(1,C-22),22.0
(t,C23),124.4(d,C-24),132.3(s,C-25),25.8
(q,C-26),17.7(q,C-27),26.6(q,C-28),21.0(q,
C-29),15.9(q,C-30) . VU L% HE 52 % SOk X 1R
AR AT % 2 %Ak S WM betulafolienediolone .
[ &% k]
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