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It is well known that the gorgonian corals have yielded a variety of bioactive natural compounds, most of which show
a wide variety of biological activities [1]. Many briarane-related natural products, which are mostly characterized by the
presence of a �-lactone fused to a bicyclo[8.4.0] ring system, have been isolated from various octocorals, belonging mainly  to
the order Gorgonacea, including Briareum sp., B. excavatum, B. polyanthes, Ellisella robusta, Gorgonella umbraculum,
Junceella fragilis, J. juncea, and Subergorgia reticulata; the order Pennatulacea, including Renilla reniformis; and the order
Stolonifera, including Pachyclavularia sp., P. violacea �2–4�.

Gorgonian coral of the genus Verrucella belongs to the family Ellisellidae. To date, little is known about
V. umbraculum secondary metabolites except for two reports �5, 6�. To our knowledge, there are no reports regarding  briarane-
related diterpenoids from V. umbraculum.

V. umbraculum (3 kg, wet wt.) was extracted with ethanol (95%). Ethanol was evaporated in vacuo to afford a syrupy
residue that was suspended in distilled water and fractionated successively with petroleum ether, ethyl acetate, and n-butanol.
Rechromatography of the ethyl acetate fraction over silica gel and Sephadex LH-20 columns and ODS HPLC produced
compounds 1–6. The six compounds were identified as robustolide A (1) �7], renillafoulin A (2) �8�, erythrolide B (3) �9�,
4-deacetyljunceellolide D (4) �10�, junceellonoid D (5) �11�, and frajunolide A (6) �12�, respectively, on the basis of their
1H NMR and 13C NMR spectra, and by comparison of their data with those reported previously in the related literature. All the
compounds were isolated from V. umbraculum for the first time.

Robustolide A (1). Colorless oil. 1H NMR (500 MHz, CDCl3, �, ppm, J/Hz): 5.80 (1H, s, H-9), 5.65 (1H, d, J = 7.5,
H-2), 5.52 (1H, s, H-16), 5.27 (1H, s, H-17), 5.13 (1H, s, H-6), 5.01 (1H, s, H-7), 4.95 (1H, s, H-20a), 4.88 (1H, s, H-14), 4.43
(1H, s, H-20b), 3.47 (1H, s, H-10), 2.60 (2H, m, H-3), 2.34 (2H, m, H-13), 2.16 (3H, s, OAc), 2.05 (2H, m, H-4), 2.03 (3H, s,
OAc), 2.02 (3H, s, OAc), 1.81 (2H, m, H-12), 1.38 (3H, d, J = 7.0, Me-18), 1.04 (3H, s, Me-15). 13C NMR (125 MHz, CDCl3,
�, ppm ): 174.0 (C-19), 170.9 (OAc), 170.4 (OAc), 169.9 (OAc), 149.6 (C-11), 149.6 (C-5), 120.5 (C-16), 109.5 (C-20), 82.0 (C-8),
78.0 (C-7), 75.6 (C-9), 74.7 (C-14), 74.2 (C-2), 50.6 (C-6), 48.3 (C-1), 43.0 (C-10), 43.0 (C-17), 33.3 (C-13), 31.9 (C-3), 30.3
(C-4), 27.4 (C-12), 21.8 (OAc), 21.2 (OAc), 21.1 (OAc), 15.7 (C-15), 8.6 (Me-18).

Renillafoulin A (2). Colorless oil. 1H NMR (500 MHz, CDCl3, �, ppm, J/Hz): 6.11 (1H, s, H-14), 5.98 (1H, s, 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 = 9.7, H-7), 4.85 (1H, br.s, H-2), 3.43 (1H, d, J = 6.0,
H-10), 2.60 (2H, m, H-3), 2.47 (2H, d, J = 7.0, H-17), 2.20 (3H, s, OAc), 2.05 (2H, 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 = 7.0, Me-18). 13C NMR (125 MHz, CDCl3, �, ppm): 200.7 (C-12),
184.1 (C-19), 170.5 (OAc), 169.7 (OAc), 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-7), 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 (OAc), 21.2
(OAc), 16.6 (C-20), 15.7 (C-15), 7.2 (Me-18).

Erythrolide B (3). Colorless oil. 1H NMR (500 MHz, CDCl3, �, ppm, J/Hz): 7.39 (1H, d, J = 5.5, H-14), 5.98 (1H,
d, J = 5.5, H-13), 5.80 (1H, s, H-16a), 5.65 (1H, d, J = 7.5, H-4), 5.64 (1H, d, J = 6.0, H-2), 5.52 (1H, s, H-7), 5.35 (1H, d,
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J = 6.0, H-3), 5.32 (1H, d, J = 6.0, H-9), 4.93 (1H, s, H-16b), 3.43 (1H, d, J = 6.0, H-10), 2.47 (2H, d, J = 7.0, H-17), 2.20
(3H, s, OAc), 2.03 (3H, s, OAc), 2.00 (3H, s, OAc), 1.50 (3H, s, Me-20), 1.26 (3H, s, Me-15), 1.11 (3H, d, J = 7.0, Me-18).
13C NMR (125 MHz, CDCl3, �, ppm): 198.7 (C-12), 173.8 (C-19), 170.9 (OAc), 170.4 (OAc), 169.9 (OAc), 161.6 (C-14),
149.6 (C-2), 134.3 (C-5), 121.4 (C-3), 119.5 (C-13), 109.5 (C-16), 82.0 (C-8), 78.8 (C-11), 75.6 (C-4), 74.7 (C-7), 71.8 (C-9),
50.0 (C-6), 48.3 (C-1), 42.9 (C-17), 42.0 (C-10), 21.8 (OAc), 20.9 (OAc), 19.4 (OAc), 14.3 (C-20), 13.9 (C-15), 8.6 (Me-18).

4-Deacetyljunceellolide D (4). Colorless oil. 1H NMR (500 MHz, CDCl3, �, ppm, J/Hz): 6.00 (1H, d, J = 10.0, H-6),
5.60 (1H, d, J = 10.0, H-7), 5.24 (1H, d, J = 5.4, H-9), 5.15 (1H, s, H-20a), 5.09 (1H, s, H-20b), 4.97 (1H, br.s, H-2), 4.78 (1H,
br.s, H-14), 4.38 (1H, m, H-4), 3.43 (1H, d, J = 5.4, H-10), 2.70 (2H, m, H-3), 2.47 (2H, d, J = 7.0, H-17), 2.24 (2H, m, H-13),
2.20 (3H, s, OAc), 2.05 (2H, m, H-4), 2.01 (3H, s, OAc), 1.98 (3H, s, Me-16), 1.91 (3H, s, OAc), 1.81 (2H, m, H-12), 1.16 (3H,
s, Me-15), 1.11 (3H, d, J = 7.0, Me-18). 13C NMR (125 MHz, CDCl3, �, ppm): 173.0 (C-19), 170.4 (OAc), 170.3 (OAc), 169.5
(OAc), 150.1 (C-11), 145.3 (C-5), 120.5 (C-6), 113.2 (C-20), 83.1 (C-8), 76.8 (C-7), 73.9 (C-14), 72.3 (C-2), 71.4 (C-9), 71.3
(C-4), 46.9 (C-1), 42.6 (C-17), 42.0 (C-10), 31.2 (C-13), 29.1 (C-3), 26.8 (C-16), 26.4 (C-12), 21.8 (OAc), 21.2 (OAc), 21.1
(OAc), 15.7 (C-15), 6.4 (Me-18).

Junceellonoid D (5). Colorless oil. 1H NMR (500 MHz, CDCl3, �, ppm, J/Hz): 5.85 (1H, s, H-16a), 5.63 (1H, s, H-9),
5.47 (1H, s, H-16b), 5.23 (1H, s, H-6), 5.24 (1H, s, H-14), 5.06 (1H, s, H-20a), 4.95 (1H, s, H-20b), 4.50 (1H, d, J = 7.0, H-7),
4.33 (1H, m, H-3), 4.16 (1H, d, J = 7.1, H-2), 4.05 (1H, d, J = 10.0, H-7), 3.10 (1H, s, H-17), 2.93 (1H, s, H-10), 2.34
(2H, m, H-13), 2.16 (3H, s, OAc), 2.03 (3H, s, OAc), 1.81 (2H, m, H-12), 1.48 (3H, d, J = 7.0, Me-18), 1.04 (3H, s, Me-15).
13C NMR (125 MHz, CDCl3, �, ppm): 174.5 (C-19), 172.5 (OAc), 169.9 (OAc), 149.6 (C-11), 135.1 (C-5), 118.9 (C-16),
116.6 (C-20), 82.5 (C-8), 82.1 (C-4), 79.2  (C-7), 78.1 (C-9), 72.0 (C-2), 64.5 (C-3), 54.6 (C-6), 49.3 (C-1), 49.0 (C-17), 43.6
(C-10), 32.7 (C-13), 27.9 (C-12), 27.4 (C-14), 21.5 (OAc), 21.2 (OAc), 14.3 (C-15), 7.4 (Me-18).

Frajunolide A (6). Colorless oil. 1H NMR (500 MHz, CDCl3, �, ppm, J/Hz): 5.70 (1H, d, J = 9.7, H-6), 5.37 (1H, d,
J = 6.0, H-9), 5.32 (1H, d, J = 7.7, H-12), 5.27 (1H, d, J = 9.7, H-7), 5.19 (1H, s, H-20a), 5.06 (1H, s, H-20b), 4.80 (1H, br.s,
H-2), 4.66 (1H, br.s, H-14), 3.44 (1H, d, J = 6.0, H-10), 2.50 (2H, m, H-3), 2.47 (2H, d, J = 7.0, H-17), 2.34 (2H, m, H-13), 2.20
(3H, s, OAc), 2.05 (2H, m, H-4), 2.01 (3H, s, OAc), 1.98 (3H, s, Me-16), 1.91 (3H, s, OAc), 1.90 (3H, s, OAc), 1.26 (3H, s,
Me-15), 1.11 (3H, d, J = 7.0, Me-18). 13C NMR (125 MHz, CDCl3, �, ppm): 176.0 (C-19), 170.4 (OAc), 170.4 (OAc), 170.2
(OAc), 169.5 (OAc), 149.1 (C-11), 145.3   (C-5), 120.5 (C-6), 113.2 (C-20), 83.1 (C-8), 78.2 (C-2), 77.3 (C-7), 74.4 (C-14),
71.4 (C-9), 68.4 (C-12), 46.9 (C-1), 42.5 (C-17), 42.0 (C-10), 33.2 (C-13), 31.1 (C-3), 28.9 (C-4), 26.8 (C-16), 21.8 (OAc),
21.2 (OAc), 21.1 (OAc), 21.0 (OAc), 15.7 (C-15), 6.6 (Me-18)
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