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AEERIME PN SR ERFHAR
Study on Briarane-type Diterpenoids of Gorgonian Cor-
al Verrucella umbraculum from South China Sea

E &G, | AR AFEHA
WANG Hai-ming, TIAN Guang-chao,REN Xiang-xiang* *

Mt BRI EGARAR . HRITM  510656)
(Guangzhou GRG METROLOGY & TEST CO., LTD, Guangzhou, Guangdong, 510656,
China)

BEABHLA TIERIORIMB ( Verrucella umbraculum ) PR FEZERF R AR TR LEY, K
BEWHBONE WL EY . [FELRAERHE G, Sephadex LH-20 MK HE # & HPLC £ %o
B EY MEREHE L R Bk BELEH. (HRINERIEHE 5253 10 /A w5k
&8, % E H junceellin A(1) . renillafoulin A(2) ,praelolide(8),(-)-11a,20a-epoxy-4-deacetyljunceellolide(4) .
umbraculolide A(5) ,umbraculolide C(6) ,junceeilolide A(7).,13-deacetylnui-inoalide A(8).erythrolide T(9),
erythrolide U(10), [ IMLEWI~10 HERNE RGBT 4+ BB A, T T X BB bR o
B,

XEH MY EROBY ERST SHERE

FESES R284.1 XEKARIAE:A X EHS:1002-7378(2015)01-0039-05

Abstract: [ Objective] To prove that the prime chemical components of Gorgonian Coral
Verrucella umbraculum are briarane-type diterpenoids and Verrucella um braculum from the
South China Sea is used to isolate some new briarane-type diterpenoids. [Methods)The com-
pounds were isolated and purified by silica gel, Sephadex LH-20,and semi-preparative re-
verse-phase HPLLC(C;). Their structures were identified by their spectral data. [Results)Ten
compounds were isolated from Verrucella um braculum and their structures were identified as
junceellin A(1); renillafoulin A(2); praelolide(3);(-)-11a,200-epoxy-4-deacetyljunceellolide
(4); umbraculolide A(5); umbraculolide C(6) ;junceellolide A(7); 13-deacetylnui-inoalide
A(8); erythrolide T(9); erythrolide U(10). [Conclusion}Compounds 3~10 were isolated
from Verrucella umbraculum for the first time, which not only enriched the types of chemi-
cal composition in the genus gorgonian, but also increase the research value of the genus gor-
gonian.

Key words: corals, Verrucella umbraculum , chemical constituents, structure elucidation
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Pl B &P ORI Verrucella
umbraculum ) J& 5 sh ¥ 1] (Coelenterata) , Hif 3
B4 (Anthozoa), A\ BB B T 4§ (Octocorallia) ,
8 H (Alcyonacea) , ) 3} 8 B} (Gorgoiidae) 347,
EERESATHEBEEE. B0, XHPERE 88
ML AT B S A AT E 3 AU A o B —
A RN EELERS. [(BTA
MAERMEREAETEAOWHMBA 6 B 40 RF, E
BRI RO EEE. BN ENAS
WABREREESR, FEVSIELLEY HEAE
WA AEYREAES T . EILTERR, FRA]
EATEMMEH R T IFE24 NBBREYE S
YR, X /NG F AL A W0 0 W TE 25 R (8 B R
FIREERSHEEXNER, (AATIANZIN
MRS ENRB AP E—REELFR
4, R EEN AR S A SO PE R0 B 1 4
YRR BA AL F B AT BT, IR S % 1 s A
REFHNBRZERLEY. (BB RAXEEE]
F FH AR 635 43 B8 A6 4 A B AR, X 0K 0 S 3
PRHENARZHEREESYHTHE, FRAHAR
Bk FBRHAL RS HITEE.

1 MHE5F*E
1.1 XBHEY

Brucker Avance 500 B8 3t 4R i i 0, @3
VAR 3% 1Y Hitachi L-2400 (¥ # &4 10 um ODS,
10 mm X 250 mm,Alltech ELSD 800 ;i #%) , ESI-
MS i {Y (Agilent 1200 LC-MS) , # J2 & ¥ i 2
5HAERRGESEBELTHERARLE™), Seph-
adex LH-20( Pharmacia Biotech. Sweden) , B i i®,
MR S b odi. R B B (Verrucella
umbraculum )F 2008 £ 7 AR AT EBEBHE S, fb
BathHhmEErm R Z2ERAMEALEE,
AR M Bt BRNERHERAFERE.
1.2 HFix

Aosum TR 18 kg BAESZRRIE,
BHER 4 K. BREMW 4 . 5IF BB B, WIE K
& EBREeHREY. ARYE-PHNIKRCER
BOEEERBEGIRIEBEERY (35 ). &3
REBEBREHRKYARET AR, K45 FER
BAETEXERY B0 9, XZBRIEFRYMIE
T EE AR R P AL €5 335 02 o & B RO 63
FI kTR,

& FI'H NMR."” C NMR K 3C#k 4R 18 %f tb J5

o5t iR R R ST MR .
2 LBER

2.1 LEYWI~105B4L

LBRZEBERY TIREHITHEREGETE,
RO ME/ ZBR TR R LR B/ N &
HEFTREBE (100 ¢ 0,80 : 20,60 : 40,40 : 60,20 : 80,
0 : 100) WM, B 2 A% (TLO B E, & JFHE
Wiy, AMM-ZBRIEQ + DS EIEMHAER
(200~300 H: A MWB-ZBLlE.1: D, EIEMH
BEBE(200~300 H; AMWMEE-WE,1: D, BRE
Sephadex LH-20 (& {5-H 82,2 : 8), & /5 M L IEAH
RERE(200~300 H; E5-FEE.9: D, B EY1
(4.6 mg),4(4.9 mg), AME-ZRZEEG D K
4y FEARREBE (200~300 H; AiMBE-Z R B8, 1 ¢
1, E Sephadex LH-20( & {5-HEE,1: 4),H
EARRERE (200~300 H ;& -FEE,97 ¢ 3, BE
%2 (6.1 mg), AMB-ZEBRLE(3:2) WirLiE
FHEEBE (200~300 B; AMB-AMH.4: 1,184 4
%3 (6.4 mg)., AMB-ZEBZEG 7 B LiE
FMREBE(200~300 H; A WS- ER.9 = 1), 4544
#15(5. 2 mg) , 4P b AR I 4 b EAHEE S (200~
300 B 5-BEE,9 : 1), H K E Sephadex LH-20
(Ef5-HEE,2: 8),BAW6 (6.3 mg),

ETEERY TREHFITHERE GG,
AW/ PEE/ /KR RZHEITHE 0 2 10+ 1~50 ¢
50 : DM, @iE TLCEE . &FHMRIAS . &ih-
HEE9 : D4 L IEARER (200~300 B ; & f5-9
B2,9: 1), B RE Sephadex LH-20(E {5-H #%.1 :
O, Bja% HPLC # — 4tk (Fsh# .10 % B %,
0% K ;Wi #:2.0 mL » min™'; ODS RABK ;K
ekl 2e) , B-EYT7 (4.1 mg) F8(6.1 mg)., &
fi-F B2 (8 : 2) WA FIEMREEAR (200~300 B ; & 15-
HEL,9: 1), i E Sephadex LH-20 (& 4{5-H B,
1:4), B b IE A EE AL (200 ~ 300 B & fh-H BE,
95 ¢ 5), 84L& #9(10. 2 mg) 110(7. 1 mg),
2.2 kEWI1~104HMEE

el A KR;;ESI-MS m/z :581 [M—
H]",583 [M+ H]";' H— NMR (500 MHz,
CDCL) 8y ¢ 6.12(1H,dd, J =6.5,11.0Hz, H—
3),5.93(1H,s,H—9),5.55(1H,d, ] =2.0Hz,H
—16a),5.42(1H,d, J = 6.5Hz, H—2),5.34
(1H,d, J = 2.0Hz, H—16b),5.06 (1H,s, H—
20a),5.01(1H,q, J =2.5Hz, H—6),4. 96(1H,t,
J =5.0Hz, H—14),4.74 (1H,s, H—20b), 4. 50
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(l1H,d, J =2.5Hz, H—7),4.48(1H,d, J =
11.0Hz,H—4),3. 10(1H,s,H—10),2. 78(1H,q,
J =7.0Hz,H—17),2.30(3H,s,0Ac),2. 05(3H,
s, OAc),2.03(3H,s, OAc),1.98(3H, s, OAc),
1.81(2ZH,m,H—13),1.68(2H,m,H—12),1. 27
(3H,d, J =7.0Hz, H—18),1.10(3H,s, H —
15);*C— NMR(CDCl;, 125MHz) §.174.1(C—
19), 170.5 (COMe), 170.0 (COMe ), 169.9
(COMe),169. 7(COMe), 147. 3(C—11),134.3(C
—5),119.5(C—16),111.9(C—20),82.7(C—8),
79.2(C—7),78.9(C—3),77.6(C—2),74. 6 (C—
9),73.0(C—14),63.9(C—4),54.0(C—6),49. 8
(C—17),47.6(C—1),44.1(C—10),32.7(C—
13),27.5(C—12),21. 0(COMe), 20. 9 (COMe),
20. 4(COMe), 20. 3(COMe),15.1(C—15),7.3(C
—18), LA g EE 5 SCE 3B A9 junceellin
A FEEX-F,

&2 TRy ;;ESIMS m/z :463 [M—
H]l ,465 [M+ H] ;' H— NMR (500 MHz,
CDCl;)84:6.11(1H,s,H—14),5.98(1H,3,H—
13),5.66(1H,d, J =9.7,H—6),5.32(1H,d, J
=6.0,H—9),5.27(1H,d, J =9.7Hz, H—7),
4.85(1H,brs,H—2),3.43(1H,d, J =6.0Hz,H
—10),2.60(2H, m, H—3),2.47(2H,d, J] =
7.0Hz,H—17),2. 20(3H,s,0Ac),2.05(2ZH,m,H
—4),1.98(3H,s,Me—16),1.91(3H, s, OAc),
1.36(3H,s,Me—20),1. 26(3H,s,Me—15),1. 11
(3H,d, J =7.0Hz,Me—18);*C—~ NMR(CDCl; ,
125MHz) 6.:200.7(C—12),184.1(C—19),170.5
(0OAc),169.7(0Ac),139.8(C—14),136.6(C—
5),120.5(C—6),117.6(C—13),82. 7(C—8),78. 8
(C—2),74.7(C—17),69.9(C—9),66.6(C—11),
46.9(C—1),42.6(C—17),42.0(C—10),29.1(C
—3),26.9(C—4),26.8(C—16),21.8(0Ac),21.2
(OAc),16.6(C—20),15.7(C—15),7.2(Me —
18), DAL EH 5 CE L1 MR BE A renillafoulin
ABEE-F,

E3. AEBA; ESI-MS m/z ;597 [M—
H] ,599 [M+ H] ;' H— NMR (500 MHz,
CDCl;) 8 4:6.19(1H,dd, J =6.1,10.0Hz, H—
3),5.60(1H,s,H—9),5.55(1H,d, J =2. 0Hz,H
—16a),5.42(1H,d, J = 7.0Hz, H—2),5. 34
(1H,d, J = 2.0Hz, H—16b),5.00(1H,q, J =
9.8Hz,H—6),4.96(1H,t, J =5.0Hz, H—14),
4.41(1H,d, J =5.2Hz,H—7),4.48(1H,d, J =
10.0Hz,H—4),3.85(1H,s,H—10),2. 80(1H,q,
J=7.0Hz, H—17),2.67(1H,s, H—20a), 2. 46
(1H,s,H—20b),2. 30(3H,s,0Ac),2.18(2H, m,
H—12),2.08(3H, s, OAc),2.05(3H,s, OAc),

1.99(3H,s, OAc¢),1.91 (1H, m, H—13a), 1. 88
(lH,m,H—13b),1.37(3H,d, J =7.0Hz, H—
18),1.20 (3H, s, H — 15);" C — NMR (CDC; ,
125MHz) §:174. 1(C—19),170.1(COMe), 170.0
(COMe), 169. 5(COMe),169. 5(COMe), 134. 3(C
—5),119.5(C—16),82.7(C—8),79.2(C—17),
78.9(C—4),74.0(C—14),72.9(C—2),71. 0(C—
9),64.0(C—3),56.3(C—11),54.0(C—6),51. 4
(C—20),49.8(C—17),47.1(C—1),41. 1(C~—
10),29.5(C—12),24.7(C—13),21.1(COMe),
20. 9(COMe) ,20. 5(COMe) ,20. 3(COMe) , 14. 1(C
—15),7.3(C—18), LA R ¥ 5 30k 6 14
) praellolide F4—F,

e ZmamRY; ESI-MSm/z 507 [M
—H] ,509 [M+H] ;' H— NMR (500 MHz,
CDCl;) 8 4:5.61(1H,q, J =9.6Hz, H—6),5. 31
(1H,d, J =5.8Hz, H—7),5.27(1H,d, J =
9.7Hz,H—9),5.04(1H,s, H—20a),4.92(1H,s,
H—20b),4.84(1H,d, J = 5.0Hz, H—2),4.66
(1H,t, J =5.0Hz, H—14), 3.45(1H, J =
5.7Hz,H—10),2. 45(1H,q, J =7.0Hz,H—17),
2.38(2H,m,H—12),2.34(1H,m,H—4a), 2. 38
(2Hym,H—12),2.22(3H,s,0Ac),2. 18(1H,m,
H—4b),2.12(2H, m,H—13),2. 06 (3H,s, H—
16),1.99(3H, s, OAc),1.91(3H, s, OAc), 1. 78
(2ZH,m,H—3),1.12(3H,d, J = 7.0Hz,H—18),
1. 10(3H,s,H—15);*C—NMR(CDCl;,125MHz)
9:174.1(C—19),171. 1(COMe), 170. 5 (COMe) ,
170. 5(COMe) ,144. 2(C—5),122. 4(C—6),81. 7
(C—8),79.2(C—9),78.2(C—17),75.9(C—2),
74.2(C—14),66.3(C—11),60.4(C—20),48.1(C
—1),42.8(C—17),41.1(C—10),32.5(C—12),
29.4(C—13),28.5(C—16),24.8(C—3),24.9(C
—4),21. 7(COMe), 21. 1 (COMe), 21. 6 (COMe),
15.1(C—15),7.4(C—18), LA I B %#E 5 cmk
[(7]HMBEB(-)-11a,20a-epoxy-4-deacetyljunceellol-
ide B:A—F,

&5 L EHRY s ESI-MS m/z 0491 [M—
H] ,493 [M+ H] ;' H— NMR (500 MHz,
CDCly) 8 4:5.61(1H,d, J =5.8Hz, H—7),5.57
(1H,q, J =10.2Hz, H—6),5.27(1H,d, J =
9.7Hz,H—9),5.04(1H,s,H—20a),4. 92(1H,s,
H—20b),4.82(1H,d, J = 5.0 Hz, H—2),4.76
(1H,t, J = 4.7Hz, H—14),3.09(1H, J =
4,0Hz,H—10),2.45(1H,q, J =7.0Hz,H—17),
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3.00(1H, m, H—12a), 2. 31 (3H, s, OAc), 2. 24
(1H,m,H—4a),2.19(1H,m,H—12b),2. 18(1H,
m,H—4b), 2.02(3H,s, H—16), 1. 96 (3H, s,
0OAc),1.94(3H,s, OAc),2.12(2H, m, H—13),
1.84(2H, m, H—3),1.16 (3H,s, H—15), 1. 12
(3H,d, ] = 7.0Hz,H—18);"*C—NMR(CDCl,,
125MHz) §:176.1(C—19),170.5(COMe), 170. 4
(COMe),170. 0(COMe),150. 3(C—11),145. 2(C
—5),120.4(C—6),113.2(C—20),83.2(C—8),
78.1(C—17),74.4(C—14),74. 4(C—2),71. 2(C—
9),46.9(C—1),42.8(C—17),42.1(C—10),31.5
(C—12),29.4(C—13),26.8(C—3),26.5(C—
16),26.5(C—4),21.7 (COMe), 21. 1 (COMe),
21.0(COMe),15.6(C—15),6.6(C—18), DL L
ERE S CE (8]t A9 umbraculolide A 3 74
w.ﬁo
&6 . BEamRY ; ESIMS m/z 525 [M—
H]7,527 [M+ HJ]";' H— NMR (500 MHz,
CDCL) 8 u:5.78(1H,s,H—9),5.62(1H,d, J =
7.8Hz,H—2),5.50(1H,s,H—16a),5. 24(1H,s,
H—16b),5.11(1H,d, J =2.5Hz, H—7),5.01
(1H,q, J =2.5Hz,H—6),4. 93(1H,s, H—20a),
4.86(1H,t, J =5.0Hz, H—14),4.41(1H,s, H—
20b), 3.45 (1H, s, H—10), 3.08 (1H, g, J =
7.0Hz,H—17),2.52(1H, m, H—3a),2. 29(1H,
m,H—12a),2.20(1H, m, H—12b), 2. 15(3H, s,
0OAc),2.02(1H, m,H—4a),1.96(3H,s, OA¢),
1.94(3H, s, OAc¢), 1. 73 (2H, m, H — 13), 1. 67
(1H,m,H—4b),1.62(1H, m, H—3b), 1. 33(3H,
d, J = 10.0Hz,H—18),1.02(3H,s,H—15);2C
—NMR(CDCl; ,125MHz) §:174. 1(C—19),171. 5
(COMe), 170. 5(COMe), 169. 9(COMe), 149. 3(C
—11),141.3(C—5),120.5(C—16),109.9(C —
20),82.0(C—8),78.2(C—7),75.6(C—9),74.5
(C—14),74.6(C—2),68.0(C—6),50.8(C—17),
48.6(C—1),43.1(C—10),33.5(C—12),30.9(C
—3),30.3(C—4),27.7(C—13),21.5(COMe),
20. 9(COMe), 20. 4(COMe), 14. 5(C—15),8. 6 (C
—18), LI EWiEEE S CE 9 ]ME M umbracu-
lolide C A —3,

EWT. EAmRY ; ESI-MS m/z ;539 [M—
H] ,541 [M+ HJ]";' H— NMR (500 MHz,
CDCly) 8 w:5.98(1H, J = 10.0Hz, H—9),5. 94
(1H,s,H—16a),5.65(1H,s,H—16b),5. 32(1H,

d, J = 7.2Hz,H—2),5.09(1H,s, H—20a),5. 03
(1H,t, J =5.0Hz, H—14),4.94(1H,d, J =
2.5Hz,H—6),4.75(1H,s, H—20b),4. 45(1H,d,
J =5.5Hz,H—7),3 .34(1H, m, H— 3a), 3. 05
(1H,s,H—10),1.58(1H, m, H—3b),2. 78(1H,
q, ] =7.0Hz,H—17),2.29(2H,m, H—12),2. 25
(3H, s, OAc), 2.09 (3H, s, OAc), 2.09 (3H, s,
OAc),1.80(1H, m, H—132),1.70 (1H, m, H —
13b),1.28 (3H,d, J = 10.0Hz, H—18), 1. 12
(3H,s, H—15);"*C— NMR(CDCl, , 125MHz) §:
173.8(C —19), 170.5 (COMe), 169. 5 (COMe),
167.9(COMe), 147.3 (C — 11), 137.3(C — 5),
117.5(C—16),111.9(C—20),97.2(C—4),81. 9
(C—8),78.7(C—17),78.4(C—9),74.5(C—14),
72.6(C—2),55. 4(C—6),50. 8(C—17),47. 6(C—
1),44. 1(C—10),40. 9(C—3),32.5(C—12),27. 7
(C — 13), 21.5 (COMe), 21.2 (COMe), 20.9
(COMe),14.7(C—15),7. 1(C—18) . DA I Jkit¥
¥ 5 CHR[10 4R B A junceellolide A A —%,
k&8 Bl K; ESI-MS m/z :541 [M—
H]™, 543 [M+ H] ;' H— NMR (500 MHz,
CDCL) 8 w:5.79(1H,s, H—9),5.57(1H,d, J =
7.0Hz,H—2),5.51(1H,t, J =5.0Hz, H—14),
5.50(1H,d, J =2.0Hz, H—16a),5.07(1H,d, J
= 2.0Hz,H—16b),5.25(1H,d, J] =2. 2Hz, H—
7),5.00(1H,d, J =9. 8 Hz, H—6),3.08(1H,d, J
=6.8Hz,H—10),3.08(1H,q, J =7.0Hz, H—
17),2.67(1H,s,H—20a),2.52(1H, m, H—3a),
2.31(1H,s,H—20b),2. 27(1H, m, H—3b), 2. 18
(2H,m,H—12),2.16(2H,m, H—13),2. 12(3H,
ssOAc),2.02(3H,s, OAc), 2. 01 (3H, s, OAc),
1.88(1H, m, H—4a),1. 58 (1H, m, H—4b), 1. 45
(3H,d, J = 7.0Hz, H—18),1. 16 (3H,s, H—
15);%C — NMR (CDCl,, 125MHz) §:174.1(C —
19), 170.8 (COMe), 170.3 (COMe), 169.5
(COMe),141. 3(C—5),118.5(C—16),80. 7(C—
8),77.8(C—7),74.0(C—14),73.9(C—2),69.5
(C—9),67.9(C—6),58.3(C—11),51. 4(C—20),
49.6(C—1),49.5(C—17),41.1(C—10),32. 0(C
—3),31.0(C—12),30.7(C—13),24.5(C—4),
21. 4(COMe),21. 3(COMe) , 21. 0(COMe) 14.1(C
—15),8.3(C—18), L L ¥HiE5IE S k(1114
jE Y 13-deacetylnui-inoalide A 34 —3.
&Y. HEkEK; ESI-MS m/z :553 [M—
H] ,555 [M+ HJ]";' H— NMR (500 MHz,
CDCly) § 4:6.71(1H,d, J =10.4Hz, H— 14),
6.04(1H,d, J =10.4Hz,H—13),5.66(1H,s, H
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—9),5.55(1H,s,H—16a),5.47(1H,s, H—16b),
5.43(1H,d, J] =3.4Hz,H—4),5.11(1H,s, H—
7),4.91(1H,d, J =9.8Hz,H—6),4.08(1H,d, J
=6.8Hz,H—10),3.69(1H,m,H—3),3. 24(1H,
d, J = 7.0Hz,H—2),3.18(1H,q, J =7.3Hz,H
—17),2.18(3H,s,0Ac),2.17(3H,s, 0Ac),2. 07
(3H,s,0Ac),1.37(3H,s,H—20),1. 25(3H.,d, J
= 7.3 Hz, H—18),1.16 (3H,s, H —15);* C —
NMR(CDCl; ,125MHz) §:196. 1(C—12),175. 1(C
—19), 171.0 (COMe), 170.3 (COMe), 170.0
(COMe),153.0(C—14),141. 3(C—5),126. 1(C—
13),118.5(C—16),82.1(C—11),80.7(C—8),
80.5(C—9),79.8(C—17),69.5(C—4),67.9(C—
6),64.4(C—2),55.2(C—3),45.5(C—17),43. 1
(C—10),40.3(C — 1), 21.4 (C — 20), 21. 4
(COMe),21. 3(COMe), 21. 0 (COMe) 17.1(C -
15),9.3(C—18), DALk %4 5k 12]4#iE
Yy erythrolide T #:4&—2,

E&W10. B Ak & ; ESI-MS m/z ;511 [M—
H]7,513 [M+ H]";' H— NMR (500 MHz,
CDCl;) 6y : 6.68 (1H,d, J =10.1Hz, H— 14),
6.03(1H,d, J =10.1Hz,H—13),5. 76 (1H,s,H
—9),5.45(1H,s,H—16a),5. 17(1H,s, H—16b),
5.17(1H,d, J =2.1Hz,H—7),4.76 (1H,d, ] =
2.8Hz,H—6),4.26(2H,m,H—2),4. 18(1H,s,H
—10),3.43(1H, m, H—3),3.08(1H,q, ] =
7.6Hz,H—17),3.07(1H,d, J = 7.0Hz,H—2),
2.76(1H,m, H—4a),2.63(1H, m, H—4b), 2. 08
(3H,s,0Ac),1.37(3H,s,H—20),1. 31(3H,d, J
= 7.6Hz, H—18),1.08(3H,s, H—15);*C —
NMR(CDCl, ,125MHz) §:194. 5(C—12),175. 6(C
—19),171.8(C—1",169. 0 (COMe), 153. 6 (C —
14),137.3(C—5),124.1(C—13),119. 5(C—16),
81.1(C—11),80.5(C—9),80.0(C—8),78. 8(C—
7),67.9(C—6),62.4(C—2),61.0(C—2),54. 2(C
—3),45.5(C—17),41.1(C—10),40.6 (C— 1),
37.5(C—4),21. 6 (C—20),21. 4(COMe), 16. 4 (C
—15),9.5(C—i8). VA LB IEHE S XEk(12]W
A erythrolide U FA&A—F,

3 #ig

ABEFE xR B o E R S e PR b\ R
TSRS WHELT TR A FIRIE T junceellin A
(1) .renillafoulin A(2) ,praelolide(3).(-)-11a,20a-
epoxy-4-deacetyljunceellolide (4) , umbraculolide A
(5) . umbraculolide C(6), junceellolide A (7)., 13-
deacetylnui-inoalide A(8) ,erythrolide T(9) ,eryth-
rolide U(10)% 10 MK LML E W Hi ks
P3~10 HEXRMIORGIM B B ER . AR

WAER T IR0 b i R B A2 B R R SR
WA, FeFE T %E O e R oy KA,
Ak SRR ZIRO R T SRR
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