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An Unusual Erythrolide Containing a Bicyclo [9.2.1.] Tetradecane Skeleton
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Abstract: Erythrolide K (4), isolated from Erythropodium caribaeorum possesses an unusual bicyclo [9.2.1.]
tetradecane skeleton. The structure was deduced by 2D NMR and confirmed by X-ray analysis. It was synthesised

in two steps from erythrolide A (2), the first involving a thermal [1,5] sigmatropic hydrogen shift to give the

intermediate (3). © 1998 Elsevier Science Ltd. All rights reserved.

Previous investigations'>® of the Caribbean gorgonian octocoral Erythropodium caribaeorum have
yielded the briarein diterpenes erythrolides A-J. We report here the structure of an unusual diterpene
erythrolide K (4) from a sample of E. caribaeorum collected at Eastern Reef, Buccoo, Tobago, along with its
two-step synthesis from Erythrolide A (2).

Erythrolide K (4) was obtained as colourless crystals, mp 220° (dec.), Cz4H;7ClOg (hreims), {a]p -50.0°
(¢ 0.40, CHCL), ir (CHCls) 3450, 1785, 1745, 1705 cm™ and uv (MeOH) 208 nm (log € 3.92), 214 nm (log €

3.91), 296nm (log € 3.67). The latter absorptions suggested an extended conjugated system.
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Table 1: *C- and 'H- NMR Data for Compounds (3) and (4)

3’ “
Position dc Ou oc On
1 125.4 5.78 (1, 10.5) 122.7 6.32(d, 10.5)
2 133.9 5.96 (m) 134.9 5.98 (dt, 10.5, 5.3)
3 333 2.64 (m) 34.9 2.16 (m)
2.36 (bs) 3.12 (dd, 14.9,10.5)
4 70.8 5.04 (bs) 71.0 5.48 (bd, 10.9)
5 143.5 - 142.8 -
6 63.5 5.08 (bs) 58.3 460(d4, 89
7 79.6 5.48 (m) 81.1 5.22 (d,8.9)
8 b - 78.7 -
9 75.9 5.36 (bs) 122.3 5.49 (bs)
10 134.8 - 144.3
11 87.3 - 82.6 -
12 208.0 - 195.0 -
i3 52.9 3.60{(di,10.5,1.0) 144.3 -
14 144 4 - 160.0 -
15 17.2 2.20 (3H, bs) 21.1 243 (3H.d, 1.3)
16 120.7 5.59 (bs) 120.1 5.40 (s)
5.90 (d, 2.0) 5.44 (d,2.2)
17 43.1 2.54 (bs) 49.2 3.03 (dq, 7.0, 1.5)
18 10.1 1.37 (3H, bd) 7.8 1.38 (3H, d, 7.0)
i9 i77.0 - 174.6 -
20 23.6 1.79 (3H, s) 23.9 1.53 (3H, s)
Acetates 171.2 - 169.6 -
20.8 2.06 (3H, s) 20.8 2.16 (3H, s)
168.6 - 167.5 -
21.7 1.98 (3H, s) 20.6 2.08 (3H, s)
169.1 -
20.5 2.12 (3H, s)
8 -0OH 2.86 (s) 3.14(d, 1.8)

Chemical shifts were measured at 125 MHz (*C) and 500 MHz ('H) for CDCI; solutions with TMS as internal standard. Couplmg
constants (Hz) are in parentheses. Spectra recorded at 52°C. ®Not observed due to broadening or hidden under soivent peak.

The 'H and ">C assignments for erythrolide K (4) are shown in Table 1. A combination of COSY,

and C-19 were easily traced.

-18
The stereochemical assignments were carried out with the aid of vicinal coupling constants and selected
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ame face of the molecule

that all these nrotons were on the
ring. When the C8-OH proton was irradiated, H-6 (5.6%) and H-9 (11.3%) were enhanced indicating the close
spatial proximity of these hydrogens to the C8-OH group. A coupling constant of 8.9 Hz between H-6 and H-

7 supported these stereochemical conclusions which were confirmed by the X-ray crystal structure (Figure n.!
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Figure 1: ORTEP Drawing of Erythrolide K (4).

In considering the relationship between erythrolides A (2) and K (4) it occurred to us that a [1,5]
sigmatropic hydrogen shift across the vinyl cyclopropane moiety of erythrolide A (2) would lead to the
erythrolide K (4) skeleton. Accordingly, erythrolide A (2) was refluxed in toluene for 15h. The product
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y
from sigmatropic migration of H-10 to C-3 with concomitant opening of the cyclopropane ring.
The molecular formula of compound (3) was established as CysH3;ClO)o (hreims), [a]p -160° (c 0.60
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.94). The 'H- and ¥C- NMR indicated three -OAc groups and COSY data revealed the relationship of H-13
(8 3.63, dt 10.5, 1.0 Hz) to H-1 (5 5.78, t 10.5 Hz) and H-2 (6 5.96, m). HMBC measurements related H-13

o C-1, C-2, C-12 and C-14. The IJ NMR snectrum of this compound obtain
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broadened signals indicating slow conformational interconversions. The signals sharpened significantly when
the spectrum was run at 52° in CDCl, or in C¢Ds at 45°. The 'H and "C data for compound (3) are shown in
Table |

The conversion of the intermediate (3) to erythrolide K (4) by loss of acetic acid was achieved by

refluxing it (45 min.) in a methanol suspension of silica gel (Merck 60).
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Fenical et al.' have shown that erythrolide B (1) is converted to erythrolide A (2) via a photochemically

induced di - m - methane rearrangement. With the results of our work, the full pathway from

17 27 4 has now been elucidated.
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