Tetrahedron Letters,Vol.24,No.41,pp 4433-4434,1983 0040-4039/83 $3.00 + .00
Printed in Great Britain © 1983 Pergamon Press Ltd.
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Summary: Three new marine prostanoids having an acetoxyl group at a C-20 posi-

tion, 1, 2 and 3, were isolated from the Japanese Stolonifer Clavularia viridis

Quoy and Gaimard. Their structures were elucidated by spectroscopic methods.

Previously we have reported on new type of prostanoids, clavulone I, II and

111,203

Stolonifer Clavularia viridis Quoy and Gaimard. Efforts to find congeners of cla-

showing noticeable physiological activities, which were isolated from the

vulones from the same marine animal with the interest due to their unique struc-
tural features resulted in the isolation of three novel C-20-oxygenated prostan-
oids. This paper describes the structure elucidaticn of these compounds 1, 2 and
3. These are the first example of C-20-oxygenated prostanoids which were fully

characterized as isolable species, although 20-hydroxyprostaglandins are recog-

nized in metabolites of mammalian prostanoids as detected by means of GC-MS.4
Silica gel chromatography (C6H6—A00Et=10:1) of the AcOEt extract2a

laria viridis Quoy and Gaimard (wet weight 5 kg) gave a fraction containing 1-3

of Clavu-

following the fractions of clavulones. Further repeated silica gel chromatogra-
phy and preparative TLC of the fraction gave ls [13 mg, C27H3609,[0(]D -31.1°(ec
0.09,CHC13)], 2 [215 mg, Cy7H340g, [l +3.7°%(c O.S&,CHCI3)] and 3 [16 mg,C,5H4.0g
[u]D +26.4° (¢ 0.86,CHC13)], in order of decreasing polarity as pale yellow oils.
The spectral data of 1, 2 and 3 given in Notes® 8 are extremely similar to
those of clavulone I, II and IIIza, respectively, except for the following dif-
ferences in NMR spectra. The terminal methyl signal at C-20 on the w-side chain
present in clavulones disappeared in the spectra of 1-3, while the signals due
to CHZOAc were newly observed: 1 1H-NMR Sppm 2.05(3H,s), 4.04(2H,t,J=6.6 Hz),
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13c-NMR 8, 64.5(t); 2 TH-NMR 2.05(3H,s), 4.04(2H,t,J=6.9 Hz), '3C-NMMR 64.4(t);

3 'H-NMR 2.02(3H,s), 4.04(2H,t,J=6.9 Hz), 1C-NMR 64.4(t). On the basis of these
findings, the structures of 1, 2 and 3 can be represented by replacing the methyl
group at C-20 in clavulone I,II and III with the acetoxymethyl group, respective-
ly. The 4-R and 12-R configurations of these compounds were elucidated by the CD
measurement. As shown in Table, the CD data of 1, 2 and 3 are well comparable to
those of clavulone I,II and III,respectively, whose absolute configurations were

already established.2b The a-zetoxyl group at C-20 is too far from the chiral cen-

ters to affect the Cotton effects in CD spectra.

Table CD Data of the compounds 1-3 and clavulones

1 clavulone I 2 clavulone II 3 clavulone III
NEEOH (o3 o 247(+2.6) | 248(43.8) 247(42.6) | 250(+4.2) 243(+2.5) 245(43.4)
ext 290(~3.6) | 291(~-5.0) 295(-1.0) 293(-3.4) 291(-0.7) | 297(-0.6)
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6. 1: UV(EtOH) 230(10,900),288(13,700)nm. IR(film) 1735,1705,1640,1235 cm-1l. 1H-NMR(270 MHz,
CDC13) Sppm(J in Hz) 2.03(3H,s,0Ac),2.05(6H,s,0Ac),2.38(2H,t,J=7.5,H-2),2.66(1H,dd,J=8,
14.5,H—1ggx?3.00(lH,dd,J=7,14.5,H—13),3.70(3H,s,(14e),14.04(2H,t,J=6.6,H-20),5.22(1H,m,H—14),
5.47(1H,m,H-15),5.79(1H,m,H~-4),5.84(1H,t,J=10.2,H-5) ,6.42(14,d,J=6.3,H-10),6.58(1H,dd,J=
10.2,12.5,H-6),7.27(1H,d,J=12.5,4-7),7.47(1H,d,J=6.3,H-11) . 13C—1\]l§'IR(67.8 MHz,CDCL3) &y
21.0(q,2C),21.3(q),25.6(t),27.3(t),28.5(t),29.0(t),29.8(t,2C),35.8(t),51.8(q) ,64.5(t) ,1613.4
(d),85.1(s),121.5(d),124.2(d),124.6(d),134.5(d),135.2(d),137.4(s),138.9(d),157.8(d),169.1
(s),169.9(s),171.2(s),172.9(s) .193.1(s) .

7. 2: UV(EtOH) 230(14,200),292(18,700)om. IR(film) 1730,1700,1640,1235 cm-l. 1H-NMR(270 MHz,
CDC13) §ppm(J in Hz) 2.05(3H,s,0Ac),2.07(3H,s,0Ac),2.08(3H,s,0Ac),2.38(2H,t,J=7.3,H-2),
2.69(1H4,4dd,J=7.6,16,H-13),2.87(1H,dd,J=7.3,16,H-13),3.68(3H,s,e) ,4 .04 (2H, t,J=6.9,H-20),
5.20(1H,m,H-14),5.41(14,q,J=7,H-4),5.51(14,dt,J=11,7.3,H-15),6.03(1H,dd,J=7,14.8,H-5) ,6.41
(14,d,J=6.9,H-10) ,6.74(1H,dd,J=12.2,14.8,H-6),6.86(1H,d,J=12.2,H-7),7.47(1H,d,J=5.9,H-11).
13C-NvR(67.8 MHz,CDC13) §ppm 21.0(q,2C),21.2(q),25.6(t),27.3(t),28.5(t),29.2(t,2C),29.5(t),
36.0(t),51.8(q),64.&(t),78.8(d),85.0(s),121.5(d),126.8(d),129.3(d),l34.5(d),l35.0(d),136.8
(s), 141.3(d),158.1(d),169.5(s),169.9(s),171.2(s),172.9(5),193.3(s).

8. 3: UV(EtOH) 230(12,400),295(12,100)mm. IR(film) 1730,1695,1640,1235 cm-l. 1H-NMR(270 MHz,
CDC13) Sppm(J in Hz) 2.02(3H,s,0Ac),2.05(3H,s,0Ac),2.10(3H,s,0Ac),2.39(2H,t,J=7.6,H-2),
2.62(1H,dd,J=7.6,14.2 H-13),2.87(1H,dd,J=7.3,14.2,H-13),3.68(3H,s,0Me) ,4 .04 (2H,t,J=6.9,
H-20),5.21(1H,m,H-14) ,5.44(1H,q,J=5.9,H-4) ,5.51 (1H,m,H-15) ,6.03(1H,dd, J=5.9,15.5,H-5) ,6.36
(14,d,J=6.3,8-10),6.52(14,d,J=11.2,H-7),7.50(1H4,d,J=6.3,H-11),7.74(1H,dd,J=11.2,15.5,H-6) .
13¢c-NMR(67.8 MHz,CDC13) §ppm 21.0(q,2C),21.7(q),25.6(t),27.3(t),28.5(t),29.0(t),29.2(t),
29.8(t),35.6(t),51.7(q),62.4(t),72.5(d),85.2(s),121.8(d),126.4(d),l33.5(d),134.2(d),135.6
(s),136.9(d),141.1(d),156.0(d),169.9(s),170.1(s),171.2(s),173.1(s),194.0(s).
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