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Chemical Constituents from Ferula bungeana Kitagawa

WANG Guangming, CHAO Liang, SONG Yawei, MING Hui, YI Liqi, WANG Qinghu " ( College of Traditional Mongo-
lian Medicine , Inner Mongolia University for Nationalities, Tongliao 028000, China)

ABSTRACT: OBJECTIVE To investigate the chemical constituents from Ferula bungeana Kitagawa. METHODS The chemical
constituents from Ferula bungeana Kitagawa were investigated by silica gel chromatography, TLC, preparative HPLC, NMR, and
HR-MS. RESULTS Thirty-three compounds were isolated from Ferula bungeana Kitagawa and identified, namely palmitic acid(1) ,
oleic acid(2), linoleic acid(3), linolenic acid(4) , dehydrofalcarinol(5) , falcarinol(6), B-itosterol(7), 2, 6, 11, 15-tetramethyl-
2,6, 10, 14-hexadecanetetraene(8) , arteordoyn A(9), falcarindiol(10) , dehydrofalcarindiol(11), umbelliprenin(12), conferone
(13), farnesiferone A(14), ferukrinone(15), polyanthinin(16) , assafoetidnol B(17), actylfekrynol (18), fekrynol(19), kellerin
(20) , mogoltacin(21), gummosin(22) , farnesiferol A(23), ferukrin(24), deacetylkellerin(25) , assafoetidnol A(26) , karatavici-
nol (27), 14'-hydroxy-karatavicinol (28), galbanic acid(29), 6, 7-dimethoxycoumarin (30), vanillin (31), 7-hydroxycoumarin
(32) and 6, 7-dihydroxycoumarin(33). CONCLUSION Compounds 5 -6, 9 —11 are isolated in this genus for the first time, and
others are isolated from this plant for the time.

KEY WORDS: Ferula genus;Ferula bungeana Kitagawa; alkyne; sequiterpene coumarin; chemical constituent
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SR R W BB AR E . W 1E A (Ferula bun-

geana Kitagawa) , 3L BEBTER , R Y5 T L BB 20 J
FPIP A, IR Bl 7 R ALy, HAEN S5
WA IR R A T A A A E
RIRGEVR . BRI LD T A 0 25 AR B A A 25 A%
R, EARWEERIRON . S 7 BEERH A L5 8,
ARSI R R E A €38 )2 3 B il w6 v 280

EETE SN [ 7 BS T RTS8 O T i 2 8 0T H %8 By (MDK2023040) 5 A 5t H 3 DX HA 5¢ 25 B2 md 56 96 2 T e < 00 H %8 D)

(MYX2022-K06)

TEERBAT IOCHL, 0, LW BRSO I - S22 280 Rk A S 2

SRR TR S FLZ RS Tel: (0475)8314242

-+ 2216 -

Chin Pharm J, 2024 December, Vol. 59 No. 23

TEWREE EHR N LRI B R

25k 2024 4 12 H 57 59 55 23 1)



M 35 X R ) A BEAT 0 L, R E T 33 4
wEY.

1 It

LC-20 Ap - il % 2 S50 AH 435 4%, AUW220D
BRI RV ( HA R A A s Bruker AVAIVCE I -
500 BURZ % I e i AL (A & e 24 | ) ; KQ-600DB
U N T T e N A Sl /NN DI
XBridge ® BEH C,;OBD™ Prep Column C , {f i
(EERRF A R 5 HEE (g, 56 E Gt R
23] ) s LH-20 2 5 EE I (b at 3% Ji A A= ) 4
TR A BRA A 5 i (200 ~ 300 H, F & v
T s EE G-TLC ¥ )2 il Ak (75 5 W1k T
J7) s HoAal B o i Wi A R AR T INSE
BRI AR T, 28 24 TR ) 2 214 B 2043 280 R A
e R BT B )8 tH Y 0 1w A& ( Ferula bungeana
Kitagawa ) i) 4 %L ( 45 5 : 20220602 ) , # i R A7 T
W5 R R4 52 B2 25 4 Be 52 21k 2% 5 o i S 4
=

2 EBEHE
2.1 ZEEmIY 4

W A 20. 4 kg, F 20 15 5 A9 AR B3 58 95%
CBERNR R I 2 YK, B K 4 b, 980 [mfss ) 75 3
R 53 B 95% < B $E B (3 806 g), FL ik
RH18.7% .

2.2 F R ZERA W A&

HURD T B AR R4 B 95 % 2 Bt B B /K3
PiFE R AR . TR BRI AW be . LR L
FIIE T BEAE IR, 2 AR 2 RO i s [ e G 7 A= [ 4k
ik, B FFFERY), BRI BIAS 3 AR EY
435918 713 .50. 6 F1105. 6 g, HAFH35 0 18. 7% |
1.3% F12.8% . AP LR CBEANIE T BEZE
By oy 246G, SO S 2 5 v e 1B H )
2.3 —AWKRERMNSE

FREUED ] Fr — & B 22 B 700 g, hnid i
T eI, TN R AL, FEREI AT, B AR
To B %P MM R AR
(200 ~300 H) # & 3%, R M A W BE-7 R
(100: 1—5: 1) #EATHBBEVERE , Wi 2 500 mL, &
AU A3 Uk e [ s ) 2, I S e 10 mL,
fife, W4 TLC A I A5 A [R5 43, A9 31 10 A3
4% (Fr.1~10),
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Fr.1 (18 g) 28 fit B AE 0 3% (A b fE-1N
fid =100: 1) VEME, R BALEW 1(2.7 g) o BRI
457 5 mL, f ] TLC (& I 50 Dy A3 b k-8 1) =
25: 1) il %, 5B G P 2 (135 mg) , Fr.2 (2 g)
ZoAE A 0% (Al BE-N R = 100 1) P, 15
TLC (JIF5 2 A il - i =20+ 1) il 45, 15 34k
B 3(35 mg) M 4(28 mg) ., Fr.3 (23 g) ZHEIK
FEA 1% (il E-P B = 90+ 1) BE , 75 B4k 54 7
(1.2 g), BRI 2 TLC K, 43 Bl 2 £y (Fr. 3A
M Fr.3B), Fr.3A J TLC ( J& JF 5] Jy £3 o fig-1N
fid =18: 1) il #&, 73 26 5% 5 (23 mg) F1 6
(87 mg) ;Fr. 3B Jj TLC (& JF57] 24 A7 i 1k - i =
17:1) il 2, 13 24 59 8 (69 mg) F1 9 (24 mg) .
Fr. 4(5 g) Z6E BEATE 0 38% (7 k-9 i = 80: 1) Uk
B, M TLC (B JF M Sh oA b EE-N
Wi =17: 1) 45, 13 2 /6 & ¥ 10 (86 mg) Al 11
(35 mg) JFr. 7 (65 g) 4 fik B A 5435 (A I k-
fid =60: 1—40: 1) B8 BEVEMG , 28 TLC K505 3 A1 7]
A BB 2 N (Fr.7A #1 Fr. 7B) . Fr. 7A
(36 g) ZhE AT 3k (A7 iME-N i =702 15500 1)
BEREVENL, R b5 12 (1.5 g) . BRI ZA TLC £
M, Ay BN 2y (Fro 7TA-1 i Fr. 7A-2) . Fr. 7TA-1
M Fr. 7TA2 Fi 4t Sephadex LH-20 4 5 B &E i A (4,
(AT =103 PR, R BE v 43 i
1l 78 Y g RO AH 1% ASCHEAT 23 B U B A 3 ) R
I -7K (65135 ) F1 HIBE-7K (61:39) 13 24L& ¥
13 (76 mg) . 14(55 mg) .15(47 mg) .16 (52 mg) .
17 (39 mg) #1 18 (81 mg) . Fr.7B(7 g) % Sepha-
dex LH-20 7] B B¢ AL (8% (= 50 W e-FP I =
12 3PRIBE) , RIS 2 1l 28 2L g A0 (35 (R
ME-/K =57:43) #4750 8, 14 2L 51 19 (38 mg)
120 (61 mg) Fr.8 (74 g) 28 fif AL (3% (A7
ME-PN R =400 1-20: 1) B B2 % i, 75 16 & 9 21
(3.5 g)o BEWKZ TLC K, 43 Bely 2 3 (Fr. 8A
M Fr.7B), Fr.8A 28 fif B¢ AE 4 1% (A4 ol BE-N
Bl =50:1—-30: 1) 6 B2 ¥k B 3 W, 14 L & 9 22
(31 mg) M123(29 mg) . Fr. 8B Zff o AF (i (£
M-I =300 1—10: 1) B VR 3 W, 74 34k
A1 24(57 mg) 125 (18 mg) . Fr.9 (46 g) Lkt
JEEHE € 3% (A k- P i =20 1—10: 1) 6 B2 BEME,
28 TLC R & AR R 2, A 21 2 N30 (Fr. 9A
1 Fr.9B) . Fr.9A fl Fr. 9B 4} 5| i £% Sephadex
LH-20 7] JROBI 58 I A €033 6 M, 5 5 1 20 531) T~ il
o AL e AAOBORE 35 A AT 23 85, It 30 A 23 31 o R
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fi-K (49 51) Fil HI -k (45:55) , 13 24L& W)
26(38 mg) .27 (74 mg). 30 (19 mg) F1 31
(27 mg) o Fr. 10 (27 g) fin F B 5 ik, i 0 T~ 1
F B ROHONE 8 S A AT A B T S A Dy R K
(41:59) , 15 34k 59 28 (25 mg) .29 (73 mg) .
32(20 mg) f133(17 mg)

3 SHHEE

EW 1. AalREER, B T ZEH . S
fik 4 ML 7 . ' H-NMR (500 MHz, CDCI,) #i
“C-NMR (125 MHz,CDCL, ) %4 5 3k [ 20 ] % i,
YOE G 1 NARHEER o

G 2 REEWARY), Zin T & hE . &
kA LR, HH-NMR (500 MHz, CDCl,) 1"
C-NMR (125 MHz, CDCL,) %## 5 c ik [ 21 ] %) B&,
KB 2 Rl .

&Y 3 R Ry, Bin T @ Wb &
Mk %5 A WL 7). FL'H-NMR (500 MHz, CDCI,) FiI"
C-NMR (125 MHz, CDCL,) #4855 sk [ 21 ] %) B&,
WA 3 N a- IR

L&Y 4 REERY), Zin T & Wb . &
kA LR . HH-NMR (500 MHz, CDCl,) 1"
C-NMR (125 MHz, CDCl, ) ¥ 5 SC#ik [ 22 ] %} i/,
BB 4 N a-TRRIR .

&Y S REAMARY), B s T ik W
J5 4 5 HL Y F).' H-NMR (500 MHz, CDCL, ) §:
1.33~1.36(6H, m, H-12,13,14),1.98 (2H, t,
J=6.5Hz,H-11),2.03(2H,t,/=6.5 Hz,H-15),
3.11(2H,d,J=6.5 Hz,H-8) ,4.90(1H,m,H-3),
4.96(1H,d, J=16.5 Hz, H-17a) ,5.03 (1H, dd,
J=16.5,2.0 Hz,H-17b) ,5. 19 (1H,brd, J =10.0
Hz, H-1b),5.29 (1H, m, H9),5.41 (1H, brd,
J=12.0 Hz, H-1a), 5.55 (1H, m, H-10), 5.78
(1H, m, H-16),5.89 (1H, m, H2),"” C-NMR
(125 MHz,CDCl,)8:8.0(C-8),28.0(C-11),28.5
(C-14),29.0(C-13),29.3(C-12),34.0(C-15),
64.1(C-3),65.0(C-6),71.5(C-5),75.0(C4),
80.6(C-7),115.1(C-17),118.2 (C-1),122.3
(C9), 133.3 (C-10), 135.8 ( C-2), 138.8
(C-16) c 53CHRL23 X B S et 5 KAk
T

G 6 IR B EAMARY), i T LB AN
fede A ML ). H-NMR (500 MHz, CDCI, ) 8:0. 90
(3H,s, H-17),1.28 ~1.30 (8H, m, H-12, 13, 14,
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15),1.34(2H, m,H-16) ,2.05(2H,m,H-11) ,3. 06
(2H,d,J=7.0 Hz,H-8) ,4.94 (1H,brs,H-3) ,5.27
(1H,d,J=10.0 Hz,H-1a),5.40(1H,m,H-9) ,5.50
(1H,d,J =10.0 Hz, H-1b),5.56 (1H, m, H-10) ,
5.97(1H, m, H2) ., C-NMR ( 125 MHz, CDCI, ) §:
14.1(C-17) ,17.7(C-8) ,22.7(C-16) ,27.2(C-11) ,
29.1(C-12),29.2 (C-13),29.3 (C-14), 31.8
(C-15),63.6(C-3),64.0(C-6),71.3(C-5),74.2
(C4),80.3(C-7),117.1(C-1),121.9(C9),133. 1
(C-10),136.2(C-2) . S3Cmk[24 | %88, b &
Y16 gt e

EY 7. TSRS b, i T Ll AT
Jot S A5 HLYA 7). L H-NMR (500 MHz, CDCI, ) I
"C-NMR (125 MHz, CDCI, ) %t #t 5 SCk [ 25 ] % BE
SEEY T Ry B4 I

AW 8: AR AR, B T Sk — &
s ML 7, H' H-NMR (500 MHz, CDCL, ) FI
“C-NMR (125 MHz, CDCl, ) 54 5 3k [ 26 ] % i, %
EEY 8 M 2,6,11,15-PUH 32,6, 10, 14-1 5k
USpe

G 9 R B AR, 2 ¥ T Ll A
S S LA H] . H-NMR (500 MHz, CDCL, )§:1. 30 ~
1.33(6H, m, H-11,12,13),1.39 (2H, m, H-14) ,
1.45(2H, m,H-10),1.72(2H, m,H9) ,2.03 (2H,
m,H-15) ,4.44(1H, m,H-8) ,4.91 (1H,m,H-17a) ,
4.95(1H,m,H-3),5.01 (1H,m,H-17b),5. 31 (1H,
brd,J =10.0 Hz,H-1a) ,5.48 (1H,brd,J =17.0 Hz,
H-1b),5.83 (1H, m, H-16),5.97 (1H, m, H2),
“C-NMR ( 125 MHz, CDCl, ) &: 25.0 ( C-10),
28.8(C-11), 28.9 ( C-14), 29.0 ( C-13), 29.4
(C-12),34.0(C-15),37.3(C9),63.0(C-8),
64.0(C-3),69.0(C-6),70.5(C-5),77.5(C-
4),81.3 (C-7),114.5(C-17),117.8 (C-1),
136.0(C-2),138.9 (C-16) ., 53CHk[27 ] %} 14,
WEAEY 9 N arteordoyn A,

G 10 3R EEHRY), 5 T Lk & T
Y547 WLV 7). H-NMR (500 MHz, CDCI, ) 5. 0. 89
(3H,t,J=7.0 Hz,H-17),1.28 ~1.32(10H, m, H-
12,13,14,15,16),2. 12(2H, m,H-11) ,4.96 (1H,
m,H-3),5.23(1H,d,J =8.5 Hz,H-8),5.28 (1H,
brd,J =10.0 Hz,H-la),5. 50 (1H,brd,J =17.0 Hz,
H-1b),5.52(1H,m,H9) ,5.62(1H,m,H-10) ,5. 95
(1H,m, H-2) ,” C-NMR (125 MHz, CDCL,) §: 14. 1
(C-17),22.7(C-16),27.7 (C-11),29.0 (C-13),
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29.1(C-12),29.3(C-14) ,31.8(C-15),58.5(C-8),
63.4(C-3),68.7(C-6),70.3(C-5),78.7(C4),
79.8(C-7),117.4(C-1),127.6 (C9),134.6 ( C-
10),135.8 (C-2) . 53CmR[28 ] %I H, Stk 59
10 Ay Sffemt 7 1

LG 11 AR EOHPIRY , 5 3 T Lk & H
YA L H . H-NMR (500 MHz, CDCL, )§:1. 36 ~
1.40 (6H, m, H-12,13,14),2.03 (2H, brt, J = 6.5
Hz,H-15),2. 11 (2H, brt, /] = 6.5 Hz, H-11) ,4. 89
(1H,m,H-3),4.95(1H,dd,J =17.0,8.0 Hz, H-
17a),5.00(1H,dd,J =17.0,1.5 Hz,H-17b),5. 19
(1H,brd,J =8.0 Hz,H-8),5.30(1H,brd, J =10.0
Hz,H-1a),5.50 (1H,brd,J =17.0 Hz,H-1b),5.53
(IH,brd, J =7.5 Hz, H9),5.63 (1H, m, H-10) ,
5.79(1H, m, H-16),5.90 (1H, m, H2) ,”* C-NMR
(125 MHz,CDCL,)8:27.5(C-11) ,28.1(C-13),28.3
(C-14),28.9(C-12),34.0(C-15),59.1(C-8),63.3
(C-3),68.6(C-6),70.7(C-5),78.5(C4) ,80.3(C-
7),115.2(C-17),118.1(C-1),127.2(C9),134. 1
(C-10),136.1(C-2),138.9(C-16) , H3rfk[ 28 ] %}
MBS 11 R R AR T R

EW 12: HEMK, B T Ol &P 5.
LR LBREA LT H-NMR (500 MHz,CDCL,)§:
1.18(3H,s,H-13") ,1.60 (3H,s,H-14") ,1. 61 (3H,
s,H-15"),1.78 (3H,s,H-12") ,2.02(2H, m,H-1") ,
2.07(2H,m,H-=2"),2. 11 (2H, m,H-7") ,2. 12 (2H,
m,H-6"),4.61 (2H,d, J =6.5 Hz, H-11"),5.07
(1H,m,H-3"),5.10 (1H, m, H-5") ,5.48 (1H, m,
H9'),6.26(1H,d,J=9.5 Hz,H-3),6.82(1H,d,
J=2.5Hz,H-8),6.8 (1H, dd, J =8.5,2.5 Hz,
H-6),7.38(1H,d,J =8.5 Hz,H-5),7.65(1H,d,
J=9.5 Hz,H4) ,"C-NMR (125 MHz,CDCl,)$5:16. 1
(C-15"),16.8(C-12"),17.7(C-14") ,25.7(C-13"),
26.1(C-2"),26.5(C-6"),39.3(C-7"),39.7(C-1"),
65.5(C-11"),101.6(C-8),112.4(C9),112.9(C-
3),113.2(C-6),118.0(C-9"),123.1 (C-5") ,124.3
(C-3"),128.7(C-5),131.7(C4"),135.6(C-10") ,
142.4(C-8"),143.5(C4),155.9(C-10),161.3(C-
2),162. 1(C-7), H53CHR[29 ] Xf IR, S ek &9 12
RARTE I T o

G 13 HEaK R, ZiE T Ok & P 5.
LR LR LA . H-NMR (500 MHz,CDCl,)§:
1.11(3H,s,H-13"),1. 16 (3H,s,H-14") ,1.17(3H,
s,H-15"),1.68(1H,m,H-1"a) ,1.70(1H, m ,H-5") ,
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1.76(3H,s,H-12") ,2.02(1H,m,H-6"a) ,2. 14(1H,
m,H-6"b),2.32 (1H, m, H-1’b), 2.33 (1H, m,
H-9'),2.34(2H,m,H-2"),4.12(1H,dd, J = 10.0,
5.0 Hz,H-11"a) ,4.21 (1H,dd, J =10.0,4.0 Hz,
H-11'b),5.63 (1H,m,H-7') ,6.29 (1H,d, J =9.5
Hz,H-3),6.84(1H,d,J =2.5 Hz,H-8) ,6.88 (1H,
dd,J =8.5,2.5 Hz,H-6),7.40(1H,d,J =8.5 Hz,
H-5),7.67 (1H,d, J = 9.5 Hz, H4)."” C-NMR
(125 MHz,CDCl, ) §: 14.5 (C-15"),21.6 (C-12") ,
22.3 (C-14"),23.9 (C-6"), 25.3 (C-13"), 34.4
(C-2"),35.8 (C-10"),38.5(C-1"),47.5 (C4"),
51.1 (C-5"),53.1 (C9"), 66.7 (C-11"), 101.3
(C-8),112.9(C-9),113.1(C3),113.2(C-6),
123.7(C-7'),128.8 (C-5),132.4 (C-8'), 143.3
(C4),155.9(C-10),161.1(C-2),161.8 (C-7),
216.1(C-3") . H3CHR[30] X 1R, ek &9 13 K
(5] 4 25 BT 2

G 14 B KR, BT OBk & 5.
LR TR WL F] . H-NMR (500 MHz,CDCL,)§:
1.06(3H,s,H-13") ,1.15(3H,s,H-14") ,1. 19 (3H,
s, H-15"), 1.57 (2H, m, H-6"), 1.69 ( 1H, brd,
J=15.0 Hz,H-1"a),1.78(1H,dd,J =10.0,2. 0 Hz,
H-5"),1.98 (1H, m,H-1'b) ,2.08 (1H, m,H-7"a) ,
2.33(1H,m,H-7'b) ,2.35(1H, m,H9") ,2. 38 (1H,
m,H2"a),2.81 (1H, m, H2'b),4.02 (1H, dd,
J=10.0,5.0 Hz,H-11"a) ,4.25(1H,dd, J =10.0,
4.0 Hz,H-11'b) ,4.61(1H,s,H-12"a) ,4.90( 1H,s,
H-12'b),6.23(1H,d,J =9.5 Hz,H-3),6. 77 (1H,
d,J=2.5 Hz,H-8),6.79(1H,dd,J =8.5,2.5 Hz,
H-6),7.33(1H,d,J =8.5 Hz,H-5),7.61 (1H,d,
J=9.5 Hz,H4) ,”C-NMR (125 MHz,CDCI, )§:20. 3
(C-15"),21.2(C-14"),23.8(C-6"),25.6(C-13"),
32.8 (C2'), 35.0 (C-7'), 36.1 (C-1"), 37.5
(C-10"),47.5(C-5"),47.9(C4"),56.1 (C9"),
68.0(C-11"),101.6 (C-8),112.2 (C-12"),112.6
(C9),112.8(C-6),113.1(C3),128.6 (C-5),
143.1(C4),146.1(C-8"),155.8(C-10),161.0(C-
7),161.5(C-2),215.5(C-3"), 53CHk[31] % &,
YEAE W) 14 a6 KB EREE A

& 15 MK, Z T Ok & 5.
LR TR WL F] . H-NMR (500 MHz,CDCL,)§:
1.06(3H,s,H-15") ,1.08 (3H,s,H-14") ,1. 14 (3H,
s,H-13"),1.31(3H,s,H-12") ,1.48(1H,m,H-6"a) ,
1.57(1H,m,H-5") ,1.58 (1H,m,H-7"a) ,1.68 (1H,
+ 2219 -
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m,H-6"b),1.74 (1H, m, H-1"a), 1.86 (1H, m,
H-9'),1.98(1H, m,H-7'b),2.03 (1H, m, H-1'b),
2.47 (1H, m, H2"a),2.56 (1H, m, H-2'b) , 4. 20
(1H,dd,J =10.0,6.0 Hz,H-11"a) ,4.38 (1H, dd,
J=10.0,5.0 Hz,H-11'b) ,6.26 (1H,d,J =9.5 Hz,
H-3),6.86 (1H, dd, J =8.5,2.5 Hz, H-6) , 6.90
(1H,d,J =2.5 Hz,H-8),7.35(1H,d,J =8.5 Hz,
H-5),7.65 (1H, d, J = 9.5 Hz, H4)."” C-NMR
(125 MHz, CDCl, ) §:15.5 (C-15"),21.3 ( C-14") ,
21.4 (C-6"),24.0 (C-12"), 26.1 ( C-13"), 33.8
(C-2"),37.3(C-10"),38.5(C-1"),43.1 (C-7"),
47.5 (C4"), 54.5 (C5"), 58.0 ( C9"), 66.5
(C-11"),72.3(C-8"),101.6 (C-8),112.9(C9),
113.1(C-6),113.4 (C-3),128.8 (C-5), 143.3
(C4),155.9(C-10),161. 1 (C-7),161.5(C-=2),
216.3(C-3") . HICHR[32 ] 01 IR, S fb 59 15
6 R P

G 16 HEMK, 2 T Ol & 5.
LR TR WL H] . H-NMR (500 MHz,CDCL,)§:
0.89(3H,s,H-15"),0.91(3H,s,H-13"),0. 94 (3H,
s,H-14") , 2. 11 (3H, s, COCH, ), 1.45 (1H, m,
H-6'a),1.57(1H,m,H-6'b) ,1.59(1H, m,H-1"a),
1.67(1H,m,H-5") ,1.73(1H,m,H-1'b) ,1.76 (1H,
m,H2"a),1.93 (1H, m, H2'b),2.17 (1H, m,
H-7'b),2.36 (1H, m,H9") ,2.51 (1H, m, H-7"a),
4.02(1H, m,H-11"a) ,4.23(1H,dd, J =13.6,6.5
Hz,H-11'b) ,4.56 (1H,brs, H-12"a) ,4.71 (1H, m,
H-3"),4.94(1H,brs,H-12'b) ,6.27(1H,d, ] =9.5
Hz,H-3),6.85(1H,d,J=2.5 Hz,H-8),6.86(1H,
dd,J =8.5,2.5 Hz,H-6),7.39(1H,d,J =8.5 Hz,
H-5),7.66(1H,d,J =9.5 Hz,H4) .” C-NMR ( 125
MHz,CDCl, ) §:15.3 (C-15"),21.3 (COCH; ) ,21.9
(C-14"),23.2(C-6"), 23.3(C-2"),28.1(C-13"),
32.5(C-1),36.9(C4"),37.4(C-7"),38.7 (C-
10"),49.3(C-5"),54.8(C9"),65.6(C-11"),77.8
(C-3"),101.4(C-8),107.8(C-12"),112.5(C9),
113.0(C-3),113.1(C-6),128.7(C-5),143.4 (C-
4),146.4(C-8"),155.9(C-10),161.2(C-2),162. 3
(C-7),170.5(COCH, ) ., 53CHR[33 1% IR, X 1k
HBW16 LR T .

G 1T HEaKR, 2T Ok &P 5.
LR LR LA . H-NMR (500 MHz,CDCl,)§:
1.01(3H,s,H-15"),1. 11 (3H,s,H-14") ,1. 22 (3H,
s,H-13"),1.62 (1H, m,H-1"a),1.73 (1H, m, H-1'
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b),1.75(1H, m,H2"a),1.93(1H,m,H-2'b) ,2.01
(3H,s,COCH,) ,2. 10(1H,J =12.0 Hz,H-5") ,2.34
(IH,m,H9'),3.66 (1H,dd, J = 12.0, 10.0 Hz,
H-6"),4.03(1H,d,J =10.0 Hz,H-7') ,4.06 (1H,
dd,J =10.0,6.0 Hz,H-11"a),4.35(1H, dd, J =
10.0,5.0 Hz, H-11'b) ,4.66 (1H, brs, H-3") , 4. 87
(1H, brs, H-12"a), 5. 17 (1H, brs, H-12"b) , 6. 27
(1H,d,J=9.5Hz,H-3) ,6.78(1H,d,J =2. 5 Hz,H-
8),6.84(1H,dd,J =8.5,2.5 Hz,H-6),7.37(1H,
d,J=8.5 Hz,H-5),7.64(1H,d,J =9.5 Hz,H4) ,
“C-NMR (125 MHz,CDCl,)5:15.7(C-14") ,16.8( C-
15"),21.3 (COCH, ), 23.0 (C-2"),28.7 (C-13"),
30.2(C-1"),37.5(C-10"),37.7(C4"),45.2 (C-
5'),56.6 (C9'),68.3(C-11"),74.8 (C-6"),77.5
(C7"),79.9(C-3"),101.4 (C-8),110.3 (C-12"),
112.5(C-9),113.0(C-3),113.2(C-6),128.8 (C-
5),143.4(C4),145.7(C-8"),155.9(C-10) ,161. 1
(C-2),161.9(C-7),170. 1 (COCH,) ., 53Ck[34]
Sof BR S EALS ) 17 ol assafoetidnol B

G 18 B KR, B T Ok & 4.
LR L BREA L' H-NMR (500 MHz,CDCL,)§:
0.92(3H,d, J = 7.0 Hz, H-13"), 1.16 (3H, s,
H-12'),1.20 (2H, m, H-7"),1.40 (2H, m, H2") ,
1.44(3H,s,H-14") ,1.60 (3H,s,H-15") ,1.69 (1H,
m,H-1"a),1.73 (1H, m, H-1’b), 1.86 (1H, m, H-
8'),2.01 (3H, s, COCH,),2.92 (1H, m, H-10"),
2.50(2H,d,J=12.0 Hz,H-6") ,3.69(1H,d, ] =8.0
Hz,H-11'a),3.88(1H,d,J =8.0 Hz,H-11'b) ,4. 05
(1H,brs,H-3") ,6.27(1H,d,J =9.5 Hz,H-3) ,6.78
(1H,d,J =2.5 Hz,H-8) ,6.84(1H,dd,J =8.5,2.5
Hz,H-6),7.37(1H,d,J =8.5 Hz,H-5),7.64(1H,
d,J]=9.5 Hz,H4) .,” C-NMR ( 125 MHz, CDCL, ) §:
16.0 (C-13"),19.6 ( C-14"), 19.8 ( C-15"), 21.0
(COCH,) ,22.5(C-12"),23.4(C-1") ,24.4(C-6") ,
26.8(C-2"),31.7(C-7"),35.0(C-8") ,40.8(C-9"),
43.0(C-10"),65.0(C-3"),71.7(C-11"),101. 1 ( C-
8),112.3(C9),112.6(C-3),113.2(C-6),124.6
(C4"),128.5(C-5),129.8 (C-5"),143.4(C4),
155.9(C-10),161.3 (C-2), 162.6 (C-7), 170.3
(COCHy) . 53CHR[35 XTI, SE b5 18 &
Pk +C L BT AR A T

AW 19: AR, 2 T Ok & 5.
LR CBREA LT H-NMR (500 MHz,CDCL,)$§:
0.89 (3H,d, J = 7.0 Hz, H-13"), 1.15 (3H, s,
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H-12'),1.23 (2H, m, H-7"),1.39 (3H, s, H-14") ,
1.43(2H,m,H-2"),1.61(3H,s,H-15") ,1. 71 (1H,
m, H-1'a), 1.75 (1H, m, H-1"b), 1.88 ( 1H, m,
H-8'),2.46 (2H,d,J =12.0 Hz,H6'),2.91 (1H,
m,H-10"),3.71 (1H,d,J =8.0 Hz,H-11"a),3. 89
(1H,d,J =8.0 Hz,H-11'b) ,4.01 (1H, brs, H-3") ,
6.23 (1H, d, J = 9.5 Hz, H3), 6.71 (1H, d,
J=2.5Hz,H-8),6.88 (1H, dd, J =8.5,2.5 Hz,
H-6),7.33(1H,d,J =8.5 Hz,H-5),7.61 (1H,d,
J=9.5 Hz,H4) ,"C-NMR (125 MHz,CDCl,)5:15.9
(C-13"),19.3(C-14"),20.3(C-15") ,22.5(C-12"),
23.5(C-1"),24.6(C-6") ,26.8(C-2"),31.7(C-7"),
34.8 (C-8'), 41.0 (C9'), 43.3 ( C-10"), 66.3
(C-3"),72.6 (C-11"),101.3 (C-8),112.1 (C-9),
112.5 (C3),113.2 (C-6), 124.4 (C4'), 128.5
(C-5),129.6 (C-5"),143.5(C4),155.9(C-10),
161.1 (C2),162.9(C-7), S53xk[36 ] % 1R, %5
G 19 NHE BT BLIABE

G 20 HEKKR, s T Ok & P 4.
LR LR LA . H-NMR (500 MHz,CDCl,)§:
1.03(3H,s,H-13"),1.07(3H,s,H-15") ,1.09 (3H,
s,H-14") 1. 13(1H,m,H-1"a) ,1.29(3H,s,H-12") ,
1.45(1H,m,H-6"a) ,1.56 (1H,m,H9") ,1.58 (1H,
m,H2"a),1.71 (1H, m, H6'b), 1.76 (2H, m,
H-7'),1.80(1H, m,H-1'b) ,2.01 (3H,s, COCH, ),
2.06(1H,m,H-5"),2.07(1H, m,H-2'b) ,4. 21 (1H,
dd,J = 10.0,5.0 Hz, H-11"a), 4.30 ( 1H, dd,
J=10.0,3.0 Hz,H-11'b) ,4.86(1H,t,J =3.0 Hz,
H-3"),6.26(1H,d,J =9.5 Hz,H-3),6.89 (1H,dd,
J=8.5,2.5 Hz, H6),6.93 (1H, d, J = 2.5 Hz,
H-8),7.46 (1H,d,J =8.5 Hz,H-5),7.76 (1H,d,
J=9.5 Hz,H4) ,"C-NMR (125 MHz,CDCL,)§:16. 8
(C-15"),19.8(COCH,) ,20.3(C-14") ,21.1(C-6") ,
23.0 (C-13"), 23.8 (C2"), 31.4 (C-12"), 32.0
(C-1"),38.8(C4"),40.6 (C-7"),43.2 (C-10"),
46.0 (C-5"), 58.6 (C-9'), 68.6 ( C-11"), 75.0
(C-8"),75.8 (C-3"),101.8 (C-8), 113.2 (C-3),
114.5(C9), 115.0 (C6), 128.9 (C-5), 144.1
(C4),155.8(C-10),161.3(C2),162.1(C-7),
171. 1(COCH, ) , 53CHR[37 ] % B8, %@ 1k &9 20
SRRy

&Y 21 AR, 2 T Ok &P 5.
LR CBREA LT H-NMR (500 MHz,CDCL,)§:
0.94(3H,s,H-15") ,0.95(3H,s,H-14") ,0. 99 (3H,
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s,H-13"),1.61 (1H, m, H-1"a), 1.71 (1H, m,
H-6'a),1.74(3H,s,H-12"),1.76 (1H, m, H-1'b) ,
1.78(1H,m,H2"a),1.80(1H,m,H-5") ,1.91(1H,
m,H-2"b),1.98 (1H, m, H6'b),2.34 (1H, m,
H-9'),3.50 (1H, m, H3") ,4.06 (1H,dd, J =9.5,
1.0 Hz,H-11"a) ,4.21 (1H,dd, J =9.5,3.0 Hz, H-
11'b),5.57(1H,m,H-7") ,6.27(1H,d,J =9.5 Hz,
H-3),6.84(1H,d,J=2.5 Hz,H-8) ,6.86(1H,dd,
J=8.5,2.5 Hz,H-6),7.39(1H,d, J =8.5 Hz, H-
5),7.66 (1H,d, J =9.5 Hz, H4)."” C-NMR (125
MHz,CDCL,)8:14. 8(C-15") ,21.8(C-12") ,22. 4( C-
14"),23.2(C2"),25.1(C-6"),28.1(C-13"),31. 8
(C-1'),35.6 (C-10"),37.2(C4"),43.4 (C-5"),
53.5(C9'),67.1(C-11"),75.8(C-3"),101.3
(C-8),112.5(C9),113.0(C-3),113.1(C-6),
123.8(C-7"),128.7(C-5),132.5(C-8"),143.5
(C4),155.9(C-10),161.3(C2),162.1(C-
7)o H3CHR[38 X B, et & 21 Sk [R] #E =5
By B

G 22 HEMKR, 2T OBk & 4.
LR L BREA L' H-NMR (500 MHz,CDCL,)§:
1.10(3H,s,H-13") ,1.20(3H,s,H-14") ,1. 23 (3H,
s,H-15"),1.55(2H, m, H6"),1.59 (1H, brd, J =
12.0 Hz,H-1'a),1.69(1H,dd,J =10.0,2.0 Hz,H-
5'),1.71(1H,m,H-2"a) ,1. 76 (1H,m,H-2'b) , 1. 87
(1H,m,H-1'b),2.07(1H, m,H-7"a) ,2.26 (1H, m,
H-7'b),2.40 (1H, m, H9') ,3.68 (1H, m, H-3") ,
4.06(1H,dd,J=10.0,5.0 Hz,H-11"a) ,4.31 (1H,
dd,J=10.0,4.0 Hz,H-11'b) ,4.59(1H,s,H-12"a) ,
4.89(1H,s,H-12'b) ,6.22(1H,d,J =9.5 Hz,H-3) ,
6.75(1H,d,J=2.5 Hz,H-8),6.80(1H,dd,J =8.5,
2.5 Hz,H-6),7.36 (1H,d,J =8.5 Hz,H-5) ,7.63
(1H,d,J =9.5 Hz, H4)_."” C-NMR ( 125 MHz,
CDCl;)8:15.6(C-15"),21.3(C-14"),23.8(C-6"),
25.8(C-2"),28.5(C-13"),33.4(C-1"),36.8 (C-
7'),37.8(C4"),38.3(C-10"),47.2(C-5"),54.3
(C9'),65.7(C-11"),75.6 (C-3"),101.4 (C-8),
107.3(C-12"),112.4(C-9),112.9(C-3),113.2(C-
6),128.7(C-5),143.3(C4),146.7(C-8"),156.0
(C-10),161.2(C-7),161.8(C-2) . 53CHR[39] %t
M SSER G 22 W Z PR .

&Y 23 AR, 2 T Ok & 5.
LR CBREA LT H-NMR (500 MHz,CDCL,)$§:
0.96 (3H, s, H-15"), 0.99 (3H, s, H-13"), 1.33
.« 2221 -
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(1H,dd, J =14.0,5.0 Hz, H2"a), 1.36 (3H, s,
H-14"),1.39(1H,d,J =10.0 Hz,H-5") ,1.55(2H,
m,H-6"),1.65(2H,m,H-1") ,1.68 (1H,m,H2'b) ,
2.10(1H,dd,J =6.0,5.0 Hz,H-9') ,2.20(1H,dd,
J=14.0,13.0 Hz,H-7'a),2.66 (1H,dd, J = 14.0,
5.0 Hz, H-7'b),3.21 (1H, dd, J = 11.0,5.0 Hz,
H-3"),4.05(1H,dd,J =10.0,5.0 Hz,H-11"a) ,4.27
(1H,dd,J =10.0,6.0 Hz,H-11'b) ,4.75 (1H, brs,
H-12"a),4.84 (1H, bss, H-12'b), 6.22 (1H, d,
J=9.5Hz,H-3),6.77 (1H,d, J =2.5 Hz, H-8),
6.80(1H,dd,J =8.5,2.5 Hz,H-6),7.31 (1H,d,
J=8.5Hz,H-5),7.64 (1H,d,J =9.5 Hz, H4)
"C-NMR (125 MHz, CDCL, ) §:15.9 (C-15"),23.2
(C-14"),24.1(C-6"),27.1(C-1"),31.2(C-13"),
35.3 (C-2"), 38.3 (C-10"), 39.2 (C4'), 43.6
(C-7"),47.3 (C-5"),56.0 (C9"),67.5(C-11"),
78.8(C-3"),101.4 (C-8), 112.5 (C-12"), 112.7
(C9),112.8(C-3),113.2(C6),128.7 (C-5),
141.2 (C-8"),143.5 (C4), 155.7 (C-10), 161.3
(C-2),161.9(C-7), H3CHR[34 X, SEMAEY)
23 4 R SETEREE A
G 24 HEKAR, T O &P 5.
LR REA LR H-NMR (500 MHz,CDCL,)$§:
0.97(3H,s,H-15") ,1.01 (3H,s,H-13") ,1. 16 (3H,
s, H-14"), 1.28 (3H, s, H-12'), 1.35 ( 1H, dd,
J=14.0,5.0 Hz,H2'a),1.37(1H,d,J =10.0 Hz,
H-5"),1.55(2H,m,H-6") ,1.58(1H, m,H-9") ,1. 67
(2H,m,H-1"),1.70 (1H, m,H2'b) ,1.77 (2H, m,
H-7"),3.22(1H,dd,J =11.0,5.0 Hz,H-3') ,4.21
(1H,dd,J =10.0,3.0 Hz,H-11"a) ,4.33 (1H, dd,
J=10.0,2.0 Hz,H-11'b) ,6.21 (1H,d,J =9. 5 Hz,
H-3),6.78(1H,d,J =2.5 Hz,H-8) ,6.82(1H,dd,
J=8.5,2.5 Hz, H6),7.34 (1H, d, J = 8.5 Hz,
H-5),7.65 (1H, d, J = 9.5 Hz, H4).,"” C-NMR
(125 MHz, CDCl, ) §:15.8 (C-15"),23.5 ( C-14"),
24.3 (C-6"), 27.6 (C-1"), 28.8 ( C-12'), 30.2
(C-13"),34.9 (C-2"),38.7(C4"),40.5 (C-7"),
44.1(C-10"),47.5(C-5"),58.6 (C9'),69.1 ( C-
11'),74.3(C-8"),78.9(C-3"),102.2(C-8) ,113.2(C-
3),113.8(C-6),114.1(C9),129.1(C-5),145.3(C-
4),156.0(C-10),162.1(C-2),162.8 (C-7) . 5 3k
[40 | Xf B, SRS 24 HFERTEEE .
G 25 HEMKR, BT Ok & 4.
LR TR WL H] . H-NMR (500 MHz,CDCL,)§:
© 2222 -
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0.96(3H,s,H-13") ,1.13(1H,t,J/ =3.0 Hz,H-1"a) ,
1.16(3H,s,H-14") ,1.21 (3H,s,H-15") ,1.29 (3H,
s,H-12"),1.45(1H,m ,H-6"a) ,1.55(1H, m,H9") ,
1.57(1H, m, H-2"a),1.73 (1H, m, H6'b) , 1. 76
(2H,m,H-7"),1.81 (1H,d,J =12.0 Hz,H-1'b),
2.06(1H,m,H2'b),2. 13(1H, m,H-5") ,3.34(1H,
t,J]=2.5 Hz,H-3") ,4.23(1H,dd,J =10.0,3.0 Hz,
H-11'a),4.30(1H,dd,J =10.0,2.0 Hz,H-11'b),
6.25(1H,d,J=9.5 Hz,H-3) ,6.93(1H,dd,J =8.5,
2.5 Hz,H-6),6.96(1H,d,J =2.5 Hz,H-8) ,7.53
(1H,d,J =8.5 Hz,H-5),7.87(1H,d,J =9.5 Hz,
H4),”C-NMR (125 MHz, CDClL, ) §:17.8 (C-15"),
20.5 (C-6"), 21.3 ( C-14"), 23.9 (C=2"), 25.3
(C-13"),28.6 (C-12"),31.6 (C-1"),37.3 (C-5"),
40.8(C-7"),41.6 (C4"),43.5(C-10"),59.0 ( C-
9),69.4(C-11"),71.3(C-3"),74.1(C-8"),102.0
(C-8),113.2(C3),114.0 (C-6),114.2(C9),
129.1(C-5),145.3 (C4), 156.3 (C-10), 162. 1
(C-2),162.6(C-7), H3CHR[40 X, SEAY)
25 R LW TRFIER

G 26: HEKKR, i T Ok &P 4.
LR LR LA . H-NMR (500 MHz,CDCl,)§:
0.97(3H,s,H-15"),1.01(3H,s,H-13") ,1. 11 (1H,
t,/=3.0 Hz,H-1'a) ,1. 17(3H,s,H-14") ,1.40(1H,
d,J =10.0 Hz,H-5'),1.55(1H, m,H2"a),1.79
(1H,d,J =12.0 Hz,H-1'b) ,2.03(1H, m,H-2'b),
2.09(1H,dd,J=7.0,5.0 Hz,H9') ,2.20(1H, dd,
J=14.0,13.0 Hz,H-7'a),2.60 (1H,dd, J = 14.0,
5.0 Hz,H-7'b),3.36(1H,t,J =2.5 Hz,H-3") ,3.97
(1H, m, H6"),4.05 (1H, dd, J = 10.0, 5.0 Hz,
H-11'a) ,4.26 (1H,dd,J =10.0,6.0 Hz, H-11'b) ,
4.71(1H,brs,H-12"'a) ,4. 81 (1H,bss,H-12'b) ,6. 24
(1H,d,J=9.5 Hz,H-3) ,6.76(1H,d,J =2. 5 Hz,H-
8),6.81(1H,dd,J =8.5,2.5 Hz,H-6),7.35(1H,
d,J]=8.5 Hz,H-5),7.66(1H,d,J =9.5 Hz,H4)
“C-NMR (125 MHz, CDCL, ) §:17.9 (C-15"),21.9
(C-14"),24.1(C-2"),25.6 (C-13"),31.8 (C-1"),
38.7 (C-10"), 41.8 (C4'), 43.1 (C-7"), 50.9
(C5'),55.9(C9"),67.8(C-11"),70.5 (C-6"),
73.1(C-3"),102.5 (C-8), 112.7 (C-12"), 113.2
(C3),114.1(C6),114.5(C9),129.1 (C5),
141.3(C-8"),145.3(C4),156.1(C-10),161.9(C-
2),162.6(C-7), S53CHR[34 ] X IR, SEL G 26
°}y assafoetidnol A,
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G 27 HEaK AR, ZiE T Ok & P 4.
LR IS5 HLIE ) . H-NMR (500 MHz,CDCL, ) §:
1.16(3H,s,H-14") ,1.19(3H,s,H-13") ,1. 53 (2H,
m, H2"), 1.60 (3H, brs, H-12"), 1.73 ( 3H, brs,
H-15"),2.23(2H,t,J =6.0 Hz,H-1"),2.35(2H,1t,
J=6.0Hz,H-7"),2.43 (1H, m, H6"),3.36 (1H,
dd,J=10.0,2.5 Hz,H-3") ,4.53(2H,d, ] =6. 0 Hz,
H-11"),5.14(1H,brd,J =6.0 Hz,H-5") ,5.45(1H,
t,/=6.0 Hz,H9') ,6.21 (1H,d,J =9.5 Hz,H-3),
6.75(1H,d,J=2.5 Hz,H-8) ,6.80(1H,dd,J =8.5,
2.5 Hz,H-6),7.30(1H,d,J =8.5 Hz, H-5),7. 62
(1H,d,J =9.5 Hz, H4)."” C-NMR ( 125 MHz,
CDCL ) §: 16.3 ( C-15"), 17.0 ( C-13"), 23.7
(C-14"),26.1(C-12"),26.2(C-2"),30.2(C-6"),
36.8 (C-7'),39.2 (C-1'),65.3 (C-11"), 73.2
(C4"),78.0(C-3"),101.5(C-8),112.4(C-3),
113.0 (C-6),113.5(C9),118.2(C9'),124.0
(C-5"), 128.9 (C-5), 135.4 ( C-10"), 144.0
(C8"),144.2 (C4),156.0(C-10) ,161.6(C-7) ,
162.0(C-2) . S53CHR[41 X, S tb 54 27 Ny
R BB

G 28 HEMAK, 5 i T B &
IR e ML " H-NMR (500 MHz, CDCI,)
5:1.31(3H,s,H-13") ,1. 58 (3H,brs,H-12") ,1. 46
(2H,m,H-2"),1. 68 (3H,brs,H-15") ,2.33(2H,t,
J=6.0 Hz,H-7"),2.37(1H, m,H-6") ,2.41 (2H,
t,/=6.0 Hz, H-1") ,3.67 (1H,dd, J = 10.0,2.5
Hz,H-3"),3.96(1H,d,J=12.0 Hz,H-14"a) ,4. 06
(1H,d,J=12.0 Hz,H-14'b) ,4.56(2H,d,J =6.0
Hz,H-11"),5.15(1H,brd,J =6.0 Hz,H-5"),5. 50
(1H,t,]=6.0 Hz,H9') ,6.22(1H,d,J =9.5 Hz,
H-3),6.77 (1H,d,J =2.5 Hz,H-8),6.83 (1H,
dd,J=8.5,2.5 Hz,H6),7.33(1H,d,J =8.5 Hz,
H-5),7.62(1H,d,J =9.5 Hz, H4)."” C-NMR
(125 MHz,CDCL;)6:16.7(C-15") ,17.7(C-13") ,
26.3(C-12"),27.1(C-2"),31.2(C-6"),36.6(C-
7'),39.1 (C-1"),66.1 (C-11"),68.3 (C-14"),
75.3(C4"),79.1 (C-3"),101.2(C-8),112.9(C-
3),113.3 (C-6),113.5(C9), 118.0 (C9"),
124.4(C-5"),128.9 (C-5),135.3(C-10") ,144. 1
(C-8"),144.3(C4),155.9(C-10) ,161.8(C-7),
162.0(C-2) . S53CHR[41 XTI, St 54 28
147 R 7 By B

G 29: MR, 2 T Ok &P 4.
o 22 ek 2024 45 12 45 59 4555 23 W

LR LBREA LT H-NMR (500 MHz,CDCL,)$§:
0.93 (3H, brs, H-15"),1.14 (3H,d, J = 6.5 Hz,
H-12"),1.19(1H,m,H-7"a) ,1.62 (3H,s,H-13") ,
1.70(2H,m,H-1") ,1.72(3H,s,H-14") ,1.75(1H,
m,H9') 1.92(1H,m,H-7'b),1.83(1H, m,H-8"),
2.37(2H,m,H=2"),2.50 (1H, m,H-6") ,3.97 (1H,
dd,J =10.0,5.0 Hz, H-11"a), 4.02 (1H, dd,
J=10.0,7.0 Hz,H-11"b) ,5. 13 (1H, brd, J = 10.0
Hz,H-5") ,6.24(1H,d,J=9.5 Hz,H-3) ,6.77(1H,
d,J=2.5 Hz,H-8),6.82(1H,dd,J =8.5,2.5 Hz,
H-6),7.35(1H,d,J =8.5 Hz,H-5),7.63 (1H,d,
J=9.5 Hz,H4) ,”C-NMR( 125 MHz,CDCl,)§:18. 1
(C-13"),20.7(C-12"),21.0(C-15") ,26.3(C-14") ,
29.1(C-2"),33.2(C-1"),36.1(C-8"),40.1(C-7"),
47.0 (C9"), 49.3 (C-6'), 53.1 ( C-10"), 69.3
(C-11"),101.2(C-8),112.5(C9),112.6 (C-6),
113.2(C-3),125.3 (C-5"), 128.7 (C-5), 132.1
(C4'),143.5(C4),156.0(C-10),161.2(C-2),
162.1(C-7),178.9(C-3") . 53CHk[32] % HR, %o
G 29 ity E TR

G 30 FEAERRGS b, BT k.
Y ML ). H-NMR (500 MHz, CDCL, ) 8: 3. 90
(3H,s,6-0CH,),3.92(3H,s,7-OCH, ) ,6.32 (1H,
d,]=9.5 Hz,H-3),7.20(1H,s,H-8) ,7.37(1H,s,
H-5),7.91 (1H, d, J = 9.5 Hz, H4)."” C-NMR
(125 MHz, CDCl, ) §: 56.5 ( 6-OCH, ), 56.7
(7-OCH;) ,103.1(C-8),110.5(C-5),112.8(C9),
113.7(C-3),143.1 (C4), 144.6 (C-6), 146.5
(C-7),155.8(C-10),161.1(C-2) ., F3rik[42] %t
mMEARAE Y 30 H6,7- —HERFGTE,

&Y 31 s RES i, 5 T Lk, &
YA LA H . HH-NMR (500 MHz, CDCI,) 1" C-
NMR (125 MHz,CDCL, ) %4 5 Sk [ 43 % IR, %42
G 31 A B,

&Y 32 | EE RS M, TERINTT
(365 nm) BA KK A5, bin T LMk & W b
4 MLy 7, H' H-NMR (500 MHz, CDCL, ) #i
“C-NMR (125 MHz, CDCL, ) ¥4l 5 SCiik [ 44 ] Xf &,
Yotk G 32 hT-HEEFT R,

&Y 33 A EHRE &, TERINT T
(365 nm) BA KK A5, Hin T Lk, 8 H b
S PR, ' H-NMR (500 MHz, CDCl, ) f1" C-
NMR (125 MHz,CDCI, ) #4455 SCHR [ 44 ] % B, S
EW 33 h6,7T-—REFTER,
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