TR G S5FF & Nat Prod Res Dev 2017,29 :1270-1276,1438

X E %S :1001-6880(2017)8-1270-08

I 8 3R 3 i B A 52 B o e A B R A
2 R KEZF IEZE K B

VRIATT N ERE , 4 5610005 48 i E b2 B KAk = YAk 25 5 920 %, R 550002

@ E L Z R @S BRI S BSR4y 545 3 10 A A &9, iz FH IR BEHoR %
T T BN LR, 43 5 . 23-aldehyde-tirucall-7-ene-3-one (1) |, (23R, 245 ) -21-oxomelianodiol (2) . 38, 225-di-
hydroxy-tirucalla-7 ,24-dien-23-one(3) .21,23-lactone-24 ,25 dihydroxy-tirucall-7-ene-3-one (4 ) | Aphagranins F(5) |
24 ,25-epoxy-tirucall-7-ene-3 ,23-dione (6 ) . A ( Friedelin,7) | 5 28 85 X §f ( Rutaecarpine ,8) | )2 , 2, Jli-2,4,8-
N-5 TR+ DU Bk A ERE (9) |75 FH SEHAAEARER (7-Demethylsuberosin, 10) o b 59 135 AR IK 74 , 2-
5.7 ZEUWNZAEY e AR RSN R, AL B 3 0 FLRE MDA 290 i 389 FE EL AT B B4 4 )
YERL AL G 5 3 il K562 4 A i) AE & B B R 3m sl /R AT, 3L 1C5, 43518 7. 38 ( £3.24) pmol/L,3. 86 ( +
2.71) pmol/L,

FKERIA I BAT AL a0 s SRS S5 S

RESES R XHERFRIRED A DOI:10. 16333/j. 1001-6880. 2017. 8. 002

Chemical Constituents and Anti-tumor Activity from
the Fruits of Phellodendronchinense Schneid

YAN Chen' ,ZHANG Yun-dong' , WANG Xing-hui*, LUO Heng’*
'An Shun City People’ s Hospital ,Anshun 561000, China;’ Key Laboratory of Chemistry for
Natural Product of Guizhou Province and Chinese Academy of Science , Guiyang 550002 , China

Abstract: Ten compounds were obtained from the ethanol extract of the fruits of Phellodendron chinense Schneid by ap-
plying various chromatographic techniques. Their structures were elucidated and identified as 23-aldehyde-tirucall-7-ene-
3-one (1),(23R,24S)-21-oxomelianodiol (2),38,22S-dihydroxy-tirucalla-7 ,24-dien-23-one (3),21,23-lactone-24,
25 dihydroxy-tirucall-7-ene-3-one (4) , Aphagranins F (5) ,24 ,25-epoxy-tirucall-7-ene-3,23-dione(6) ,Friedelin (7) ,
Rutaecarpine (8) ,(2E,4E,87)-N-isobutyl tetradecatrienamide (9) ,7-Demethylsuberosin (10) respectively,based on
the spectral data. Among them,compoundl were new natural products,2-5,7 were obtained from the fruits of P. chinense

for the first time. Compound 3 and Scan inhibit the proliferation of MDA and K562 cells, respectively, their I1Cy, were

7.38 (+ 3.24) pmol/L,3.86 (

+ 2.71) wmol/L,accordingly.
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Rz, 7E B2 24 Tl A A R 4 B0/ B 9 Dt 22
— U RS AR B B 2GRN T 18
SRR R IR HA R A R B
PES L A 20 AR T 0 BEA A SR S AT T
KA T T, O T SR 1 i b 5 o 22 [
(A2 1 1 22 S, FRATTE 3 7 1 B A 2R 5 1 1Y
A AT R G IE , A SCHGE 1 b 43 8
B 10 MBS, 53 51 4 : 23 -aldehyde-tirucall-7-ene-
3-one (1), (23R, 24S)-21-oxomelianodiol (2) | 383,
22S-dihydroxy-tirucalla-7 ,24-dien-23-one (3) ,21,23-
lactone-24 , 25 dihydroxy-tirucall-7-ene-3-one (4 ) |
Aphagranins F (5) .24 ,25-epoxy-tirucall-7-ene-3 ,23-
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dione (6) AR ( Friedelin,7) . 5= 2 ¥ YK ( Ru-
taecarpine ,8) | Sz, ), 2,4, 8-N-S3 T &+ PUfik =
T (9) ,7-J5 F B OR FERUER (7-Demethylsuber-
osin, 10) . Hr b &Y 1 N RAY),2 ~5 &
ER N7 L= CET R
1 (EE5HH

e 7% KA (R 5i ¥4k, N-1100D-WD) ; INOVA
400 MHz 500 MHz S 4% i i il 1354 ( 55 [ L L
o), U IR R BE (TMS) S N bR EST i
Bruker HTC/Esquire 5T 1% (M %€ ; & S0 AH S Wa-
ters 1525 EF, #5125 Waters 2998 ¥l #% , (A 1%4: K
Waters sunfire C,; (10 x 150 mm,4. 6 x 250 mm) ; 1F
FARERE (75 B HEPEAL T ) s Sephadex LH-20 ( =22 /%
A]) s Cog RAHBERE ( HAS YMC 23 7)) 5 Bl bn A3 ( 56 [
BIOTEK 23 +]) ,C6 =N (SE [ BD A w]) , Al-
legra X-15R 5 X &0 HL(SEE D 72 A H) , Axio
Vert, AT 2k 1 S B3 7 2 )
TS100 XU H 8 B AH 224 ) W e ( HASJE R Rl ) o

A2 52 g6 R o Tl 28 ), B R ol
8% HIBLIRE LBV . DEME 153323k (36 [E HyClone
NEVE ) M AR (BTN Y 2= S E AR,
0. 25% i ( Trypsin ) S 3& [E HyClone y= 4, P4 B £t
% M8 ¥ [ 3-(4, 5-Dimethyl-thiazol ) -2-yl-tetrazolium
bromide ; MTT | Il)) H Sigma 2\ ], — B 2 7K ( dime-
thyl sulfoxide ; DMSO ) | ¥ 4 55 2 IR & W . WAL 73 i
(PL) 2 04t 5t Kk R BRAS 1 7 i, 40 i &1 34
BT RNA B4 H H AS Takara 23 7@, AnnexinV-
FITC 20 i oA i 120 & 56 [ BD 28 /)7 i

FE R H SN LT 76 55 X 2 V5 I 4T 2
SN SRR R R, 2808 5% B v B 2 g 1 DC S i
S5 ) EAR , B AREAS ( Assrmyy201411) (A7 T 4%
T N R B B 24 2 e B =

2 SKBWHIE

2.1 LEMRENSHE

FHEN EEHI RS 15 ke, FH 95% By £ (0] 37 4%
B3 WSROI EE R 80 °C, BRI IE] A 3 h, i 4 [l
WK A RS2 2 2. 0 kg, MK IR RO i i A4, ]
LR S R LR B 3 Wk, I £ R 4 TR A9 12 3
900.0 go LR L BEHB 4> 283 ik I AE JZ AT, A il
fik/ P (60: 1 ~0: 1) PRy Bh FE VR A Frl ~ Frd 4
ANERAY, Horr Frl B LA R g (80: 1 ~0

SL)BEEEVEIE, B4 5 AN 4, 43 5 R Frl (1 ~
5) . Hib Fr1-2 22 MCIL MR 1%, 90% 11705 8
JBER kv 4 L 2SR G 7 (120. 5 mg) , Frl-3
(8.5 g) it BEMAT E AT (A f5: Wl =1:1) , 45
A i LA 1(280.2 mg) , Frl4 Z5d ) AHAEJZ BTk
W6 (F i 7K =80% :20% ) 758 4(35.6 mg) ,Frl-5 £
i AR JZ BT (H s 7K =75% :25% ) , -2t
T RO L5 3% HPLC 148 43 25 (I 2l AH Sy H B
2K =85% : 15% , Ji il 6 mL/min) 15454 5
(12.2 mg) f16(8.6 mg) ; Frd (360 g) £k MCI i {2
2, P RARRE AR 20T (B 7K =60% : 40% ) 1
A3 1 Fed (1-5) 553, SRS B — 1> BB 20 P38 1 7= 4%
WA (5 o i ] &5 o B 2l , 43 SIS AL A1 10(8.0
mg) 2(14.3 mg) 3(7.4 mg) 8(27.4 mg) 9(9.6
mg) .
2.2 ‘HRaEERN
2.2.1 HBEKAFsRag B

R0 T R UM 28 76 B, 55— 20 1 DMSO
e, 5 0 FHOR & I35 1 DMEM 8% 3% 100 B, i
Ak SR EE 2 100 pmol/L, fin#: it J5 i & DMSO
T SRR 1%
2.2.2 mnkEE

1 SN T R e R AR - WAk A S
PRAF B NEL I 40 A HEL A8 P 6 48 AP 11 i
S 2 L K562 | Fif 51 B34 A= 41 s BPH1 |5 51 B8 4 it
PC3 S A A0l MDA T 37 ©C 7K ¥ 4 i ok i
% B OEEANR S , & 10% 54 M0 K 1% 75 5%
2 1% 5% R 1 DMEM ¥ 57, T 37 °C.5% CO,
EL IR P R B 0 35 FR 40 vh R A7 35 3 WA R B A K
W20 MR T 52
2.2.3  MTT #il 2m i3 54 Fp ) 5

HUE% 260 500 1 248 i, 800 rpm B5.05 5 min, 5
IR IAGH B R SRR R A M vk B & 1 x 107 A4~/
mL, 0T 96 fL3EFEMR b, BEALINA 190 L 4l
W, E 3 AR SR, T 37 °C,5%
CO, e A BE 45 F 459% 4 h, i 100 pmol/L
AP 10 pL, fEHZYREE S wmol/L; X FEZH
A 10 pL 5504k & 9 [F] L 471 B ) DMSO, =3
HZIN 10 pL Joiln i85 2 . dk2ed%5 52 72 h )5,
1500 rpm #5.0> 8 min, 735! BN & 5 12 G B 7647 0
FIFIR, AR5 A 100 pL DMEM #5353t 5 MTT
RAW (DMEM 5 MTT iR &tk 9: 1, BLEC L
) L5354 h J5,1500 rpm B0 8 min, &L N 150
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L DMSO, &7 5 ~ 10 min, FHEFFR{AE I 490 nm &b
AW GAA (OD {H) |, I3 LA AL A A ) 32
2.2.4 R fa AU ga R R

H b5 % 2 B0 B AL % 2 x 107/ mL AR AL 2
mL $Z70 T 6 fLAR R A % 3 AL H A
EXT R, B s 5 4 h 5 100 pwmol/L i 45
A 100 L, DU EE 240 A 56 4 BE S 100 pumol /L
RSP 100 pL, 25 1 4 K0 BE 2 43 51 im A 100
pL JC1i i DMEM 8% 53238 15 [R] L i B DMSO .,
URSEEEFR 72 h K B PR M ELAE L R R O, T
BEYRMIH 0. 25% Jo EDTA JHEG I 16 J5 3% 78 22 850
& ,1000 rpm E5.0» 8 min, 3 FIE, #ivd PBS ¥k 3 Ik,
ERFFRFATE S, B AT binding buffer( 10 mmol/
L HEPES,pH =7. 4,140 mmol/L NaCl,2.5 mmol/L
CaCl,) , 4k 3 1 x 10°cells/mL, L 100 wL 4 g
B, IS L Annexin V-FITC #1 5 pL PI(50 pg/
mL) , TZE R 2 15 min, JIA 400 wL bind-
ing buffer, 32421857, 1 h N _L 3 4 M ORI . 1f
BT S E A S e, TOAHAESA Annexin
V B4R
2.2.5 KBELHI M

AT () B4 Ab B R T SPSS 13,0 # {4 (SPSS
13.0,2005,SPSS Inc. ,Chicago, USA) K H F #:5: 4
BrH 225 . (85250 s F— iy 2 PSR 23 i &
i, BEERFRN P <0.05 (F-Aa40) , & 2%
FRNN P <0.01 (F-K555) .

3 KBWAER

3.1 FHHETE

a1 TEKMK,ETEN, CROBEMHN
fiii] , ESI-MS ,m/z:769.9[2M + H] * |, HR-ESI-MS,m/
2:791.59419[2M + Na | *, 7> 72 CH, O, , Hiif:
AN A R IEAZRERCS W3 1,45 S0k HiRaE Pis-
cidinol A f R RILIR 4 S AL 7 W) B0 aI e A — 30, i 2
EE WY 1 & 23-aldehyde-tirucall-7-ene-3-one ( &
o

wEw2 [alr-53.2 (¢ 1.0,CHCL) , Lk
KETAN, LR CEEFIIER , ESI-MS, m/z:487. 4
[M + H]", HR-ESI-MS, m/z: 995. 65806 [ 2M +
Na]*, 70550 Cy Hye Oso A% MG IR 038 B4l 2
ARG 2 BA T AWK (S, 0.82,1.00,1.02,
1.06,1.11,1.28,1.33), — M E it F:5.31,d
(3. 0) s G IARBR IS B WA 30 ANk T,

CHO

g )

1 L&MW1 ~2¥ERMELEY 2 ) HMBC #1 COSY
KEEXES

Fig. 1 Chemical structures of 1,2 and key HMBC and CO-

SY correlations of 2

DEPT Kl W nfb &4 7 AH 3k :23.3 (C-18),
12.6 (C-19),26.5 (C-26),26.4 (C27),21.4 (C-
28),24.4 (C-29),27.4 (C30),8 4~ H 3,7 Nk
L (S 1 MRS 3,2 AR ) L8 4>
ZE (LA | MEREEmRE T, — %R S
W, 1AW B AL, 1 ASER L) , LA E NMR 3
BEgh & MRS S (8118. 1 CH,145. 3qC) $3iH]
EY 2 J—A8 AT RUER H B e R =ik, &G
T TP LA 0 TR AE 95-110 Z [ A
BRI EAG S , M2 T — B, #EW 21 {370
23 FIJERL 5 ST RIS . A HBMC 35 (& 1 Jip
R, M%E rp H-23/C-21, H-20/C-21, H-20/C-22, H-
23/C-22, H-24/C-23, H-24/C-25, H-26/C-25 FI H-
27/C-25 EA5 M 5, H-HCOSY % 1, H-17/H-20,
H-20/H-22 F1 H-23/H-22 ELA %%, 7€ NOE [&ji%
o, AT LB B 0 B 3] H-23/H-20, H-23/H-18 , H-20/
H-18 By, H24 5 H17,H228,H-128 M1 %, 44
ik A& 2 #ifn 45 4 (23R ,24S) -21-oxomeliano-
diol, SCAR FHIE T melianodiol fy 21 {37 ¥ 4,
G5 AR BAT X A TR R (I T o LT A
BIE WL 1,

aEwm3 TakAR,'H NMR (500 MHz,
CDCl,) 8:6.08 (1H,s,H-24),5.27 (1H,brs,H-7) ,
4.17 (1H,s,H-22),3.24 (1H,dd,J =4.5,11.0 Hz,
H-3),2.22,1.97 (each 3H,s, H26, H27),1.03
(3H,s,H-30),0.97 (3H,s,H-28),0.86 (6H,s,H-
29,H-18),0.74 (3H,s,H-19),0.63 (1H,d,J=7.0
Hz);”C NMR (CDCl,, 125 MHz) §:37.2 (C-1),
27.6 (C-2),79.2 (C-3),38.9 (C4),50.6 (C-5),
23.9 (C-6),117.99 (C-7),145.7 (C-8) ,48.9 (C-
9),34.9 (C-10),18.0 (C-11),33.5 (C-12),43.3
(C-13),51.3 (C-14),33.9 (C-15),28.0 (C-16),
49.0 (C-17),21.9 (C-18),13.1 (C-19),39.5 (C-
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x1 kEWIM2 PR SEFESARE
Table 1 'H (500 MHz) and "CNMR (125 MHz) data of 1 and 2 (& in ppm,J in Hz,recorded in CDCI,)

1 2
Position

8:(H) 8:(C) 8:(H) 8:(C)
la 1.15,m 3.85 1.45,m 38.4
18 1.98,m 1.99,m
2a 2.24,m 34.9 2.24 'm 34.8
2B 2.75,td (5.5,14.5) 2.76,td (5.5,14.5)
3 - 216.7 - 216.7
4 - 47.8 - 47.8
5 1.72,m 52.3 1.72,m 52.4
6 2.09,m 24.3 2.09,m 24.3
7 5.31,d (3.0) 118.1 5.31,d (3.0) 118.1
8 - 145.6 - 145.3
9 2.28,m 48.4 2.29,m 48.3
10 - 35.0 - 35.0
1 1.57,m 18.2 1.60,m 17.6
12« 1.64,m 33.5 1.72,m 31.0
128 1.81,m 1.80,m
13 - 43.6 - 43.6
14 - 51.3 - 50. 4
15 1.51,m 33.8 1.57,m 33.8
16« 1.27,m 28.4 1.49,m 24.0
168 1.94,m 1.85,m
17 1.57,m 52.8 2.36,m 47. 1
18 0.86,s 21.9 0.82,s 23.3
19 1.00,s 21.9 1.00,s 12.6
20 2.04,s 31.9 2.68,m 40.2
21 0.96.d (6.5) 19.7 - 178.0
Ve 2.14,m 50.9 2.20,m 29.7
228 2.18,m 2.37,m
23 9.76,d (2.5) 203.3 4.59,m 77.2
2% - - 3.29,dd (1.5,9.5) 76. 4
25 - - - 72.4
26 - - 1.33.s 26.5
27 - - 1.28,s 26. 4
28 1.11,s 21.6 1.11,s 21.4
29 1.05,s 24.5 1.02,s 24.4
30 1.01,s 27.4 1.06,s 27.4

>

20),12.0 (C-21),79.2 (C22),201.4 (C23),  (C27),27.5 (C28),14.7 (C-29),27.6 (C-30),
119.2 (C24),159.6 (C-25),27.4 (C26),21.4 LI EBOIESScmk!™ 4758 —5, e s a3 h
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383,22S-Dihydroxy-tirucalla-7 ,24-dien-23-one
w&W4 LK AK,'H NMR (400 MHz,
CDCl,) §:6.08 (1H,s,H-24),5.32 (1H,d,J=2.8
Hz,H-7),4.17 (1H,d,J = 4.0 Hz, H22),2.76
(IH,ud,J =5.6,14.4 Hz, H2,),2.23 (3H,s, H-
27),1.97 (3H,s,H-26),1.13 (3H,s,H-30),1.07
(3H,s,H-29),1.05 (3H,s,H-28),1.01 (3H,s,H-
19),0.67 (3H,s,H-18),0.64 (3H,s,H-21);"C
NMR ( CDCl,, 100 MHz) §:38.5 (C-1),34.9 (C-
2),216.3 (C-3),47.8 (C4),52.3 (C-5),24.3
(C-6),117.9 (C-7),145.8 (C-8),48.4 (C-9),
34.9 (C-10),18.2 (C-11),33.4(C-12),43.3 (C-
13),51.4 (C-14),34.0 (C-15),28.0 (C-16),49.0
(C-17),12.8 (C-18),21.5 (C-19),39.5 (C-20),
12.0 (C21),78.7 (€22),201.3 (C-23),119.1
(C-24),159.6 (C-25),24.3 (C26),21.4 (C27),
28.1 (C-28),21.9 (C-29),27.6 (C-30), L)%k
Yo Skt Rl — B R ER S Y 4 o 22-
Hydroxytirucalla-7 ,24-dien-3 ,23-dione ,

&M S5 Ik Ak,'H NMR (400 MHz,
CDCL,) §:5.31 (1H,d,J=2.8 Hz,H-7) ,4.13 (1H,
dd,J=5.2,8.8 Hz,H-23) ,3.47 (2H,q,J =6. 8 Hz,
H-CH,,25-0Ft),3.09 (1H,d,J =2.4 Hz,H24),
2.78 (1H,ud,J=5.6,14.4 Hz,H-2,),1.32 (3H,s,
H-26),1.25 (3H,s,H27),1.17 (3H,t,J =6. 8 Hz,
H-CH, ,25-OEt) ,1.12 (3H,s,H-29),1.05 (3H,s,
H-28),1.02 (3H,s, H30),1.01 (3H,s, H-19),
0.93 (3H,d,J =6.4 Hz, H21),0.82 (3H, s, H-
18);” C NMR (CDCI,, 100MHz) §:38.6 (C-1),
34.9 (C-2),216.9 (C3),47.9 (C4),52.4 (C-
5),24.4 (C6),117.9 (C-7),145.9 (C-8),48.5
(C9),35.0 (C-10),18.3 (C-11),33.7(C-12),
43.5 (C-13),51.2 (C-14),34.0 (C-15),28.5 (C-
16),53.8 (C-17),22.0 (C-18),12.8 (C-19),33. 8
(C20),18.9 (C21),39.8 (C22),68.9 (C-23),
76.5 (C24),79.7 (C25),22.2 (C26),22.3 (C-
27),24.6 (C-28),21.6(C-29),27.4 (C-30),57.0
(CH,-OFt),16.0 (CH,-OEt) . LA b #dis 5 ek’
B3, A E LAY 5 o Aphagranins F

k&M e Lk AK,'H NMR (400 MHz,
CDCL,) 8:5.31 (1H,s,H-7),3.33 (1H,s,H24),
2.74 (1H,td,J =5.6,14.4 Hz,H-2,) ,2.53 (1H,d,
J=156 Hz, H-22_),1.42 (3H,s, H-26),1.26

(3H,s,H-27),1.10 (3H,s,H-29),1.04 (3H,s,H-
28),1.00 (3H,s,H-30),0.99 (3H,s,H-19),0.90
(3H,d,J =6.4 Hz,H21),0.85 (3H,s,H-18);"C
NMR ( CDCl,, 100 MHz) §:38.5 (C-1),35.0 (C-
2),216.9 (C-3),47.8 (C4),52.2 (C-5),24.3
(C6),118.0 (C-7),145.6 (C-8),48.3 (C9),
34.9 (C-10),18.5 (C-11),33.4 (C-12),43.6 (C-
13),51.3 (C-14),33.9 (C-15),28.3 (C-16),52.9
(C-17),22.0 (C-18),12.8 (C-19),32.7 (C-20),
19.5 (C-21),48.0 (C-22),207.0 (C-23),65.6 (C-
24),61.1 (C-25),24.8 (C-26),18.5 (C27),24.5
(C-28),21.6 (C-29),27.4 (C-30) , DhI-%dh5
RO RS — 2K, MO E LA 6l 24, 25-epoxy-
tirucall-7-ene-3 ,23-dione

wE&W 7 B AR,'H NMR (400 MHz,
CDCl,) &:1.18 (3H,s,H-28),1.05 (3H,s,H-27),
1.00 (3H,s,H=26),0.99 (3H,s,H-30),0.95 (3H,
s,H29),0.87 (3H,d,J =7.2 Hz, H-23),0.86
(3H, s, H25), 0.72 (3H, s, H24);” C NMR
(CDCL,,100 MHz) §:22.3 (C-1) ,41.5(C-2),213. 4
(C3),58.2 (C4),42.1 (C-5),41.3 (C6),18.2
(C-7),53.1 (C-8),37.5 (€9),59.5 (C-10),35.6
(C-11),30.5 (C-12),38.3 (C-13),39.7 (C-14),
32.4(C-15),36.0 (C-16),30.0 (C-17),42.8 (C-
18),35.4 (C-19),28.2 (C-20),32.8 (C-21),39.3
(C22),6.8 (C23),14.7 (C24),17.9 (C-=25),
20.3 (C-26),18.6 (C-27),32.1 (C-28),25.0 (C-
29),31.8 (C-30), I b#od 530k s —5%,
S EAL S T K Friedelin,

WEWS8 AR, mp 277 ~280 C.'H
NMR (400 MHz,DMSO-d,) §:9.82 (1H,brs,-NH) ,
7.15-8.34 (8H,m,H-1 ~4,11 ~14) ,4.59 (2H,t,J
=6.4 Hz,H-5),3.22 (2H,t,J =6.4 Hz,H-6);"C
NMR (100 MHz, DMSO-d, ) §:127.2 (C-2),145.4
(C3),41.0 (C-5),19.0 (C-6),118.1 (C-7),
125.0 (C-8),120.1 (C9),119.9 (C-10),125.0
(C-11),112.7 (C-12),138.8 (C-13),147.4 (C-
15),126.7 (C-16),134.6 (C-17),126.2 (C-18),
126.5 (C-19),120.8 (C-20),160.8 (C-21), UL I
Hod 5 scmkt S R — B MU E A 8 R4

wEWY HEMAK, mp.47 ~49 C,'H NMR
(500 MHz, CDCl,) 6:7.18 (1H, dd,J =10.5,
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15.0Hz,H-3) ,6. 14 (1H,dd, J =10.5,15.0 Hz, H-
4),6.07 (1H,ddd, J =6.0,6.5,15.0 Hz, H-5),
5.76 (1H,d,J =15.0 Hz,H-2),5.49 (1H, brs, H-
N),5.37-5.42 (1H,m,H-9),5.30-5.35 (1H,m,H-
8),3.16 (2H,d,J =6.5 Hz,H-1"),2. 11-2. 20 (4H,
m,H-6,7),2.00 (1H,dt,J =7.0,7.5 Hz, H-10),
1.75-1.83 (1H,m,H2"),1.25-1.36 (6H,m,H-11,
H-12 and H-13),0.92 (6H,d,J=6.5 Hz,2 M3 T
LR 3L ,0.88 (3H,t,/ =7.0 Hz, H-14) ;" C NMR
(CDCl,, 125 MHz) §:166.3 (C-1),121.9 (C-=2),
141.2 (C-3),128.2 (C4),142.4 (C-5),33.0 (C-
6),22.6 (C-7),128.5 (C-8),130.9 (C9),27.2
(C-10),31.5 (C-11 or C-12),29.3 (C-11 or C-12),
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