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Abstract - Epoxidation of the cembranoid diterpene (1) afforded the known
78,85-epoxide (2), the 7R,8R-epoxide (3), the l1R,12R-epoxide (4} and the
115,128-epoxide (5) in the ratio 1:3:3:10. Similar epoxidatior of the
cembranolide (1R,2R,3E,7E,l11E}-cembra-3,7,1},15-tetren-17,2-clide (6}
afforded the 75,BS-epoxide (7}, the /R,B8R-epoxide (8), the 11R,12R-epoxide
(9) and the 115,128-epoxide (10) in the ratio of 1:5:6:8. Only ome of the
products (8), from the second epoxidation reaction was known. The other
three compounds are reported for the first time. This study reveals a
significant preference for epoxidation at the 11,12-double bond. No

evidence of epoxidatior at the 3, 4-double bond was detected in either system.

We have recently reporcedz the isolation and structural determination of four isomeric monoepoxides
of the cembranoid diterpene sarcophytonin (L),3 presumably derived from biolegically mediated epox-—
idation. Tt 1is Interesting to note that these monoepoxides isolated from nature were the two
epimeric 7,8-epoxides (2) and (3), and the two epimeric 11,12-epoxides (4) and (5).2 No 3,4-
epoxides of sarcophytonin were known.a We wondered whether this apparent regicselectivity was a
feature of the conformational preferences of the cembramne ring, an indication of enzyme specificity,
or merely a reflection of the fact that insufficient soft corals had been investigated. Because

we had a supply of sarcophytonin (1} and of the cis~fused cembrenclide (6)5 available to us, we
decided to study the chemical epoxidation of these substrates in chloroform using m-chloroper-
benzoic acid as oxidant, The reactions were carried out at room temperature in the presence of

sodium carbonate, and terminated when more polar components {(bis-epoxides) started to form (tle).

# Dedicated to Professor Sir Derek H.R. Barton on the occasion of his 70th birthday.
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In the case of the epoxidation of sarcophytonin (1),3 the reaction proceeded virtually to
exhaustion of the substrate before significant quantities of bis-epoxides formed. The reaction
was worked up and rapidly fractionmated on silicic acid te give a fractien containing only the
monoepoxides (2)-(5). Hplc analysis permitted identification of all components by comparison with
authentic samples,2 and afforded an approximate ratic of their relative abundances. Thusg the
ratio of the 7§,85-epoxide (2), to the 7R,BR-epoxide (3), to the 1IR,12R-epoxide (4), and to the
118,128-epoxide (5) was 1:3:3:10. The 11,12-epoxides predominated, and there was also a stereo-

selection between the epimeric epoxides at each site. WNo 3,4-epoxides were detected.

In the case of the epoxidation of cis-fused cembrenolide (6),5 the onset of extensive bis-epoxide
formation coincided with 50% reaction of the substrate, At this stage, the reaction was terminated
and the fraction containing mono-epoxides (7)-(10) was isolated. Hplc analysis of this fraction
showed the ratio of the 75,85-epoxide (7),° to the 7R,8R-epoxide (8),” to the 11R,12R-epoxide (9)°
and to the 11§,125-epoxide (10)g was 1:5:6:8. Assigmments of regiochemistry to (9) and (10) were
based on extensive long and short range 2D 13C—IH correlatien experiments using a Bruker AM3I00 nmr
spectrometer. The structure of {8) had been established in am earlier study,7 and the miner metab-
olite {(7) was identified by its 1H and 130 mmr properties. Stereochemical assigmments were based
on comparisons with the known compounds (2)—(5)2 {(Figure 1). There was no evidence for the
production of 3,4-epoxycembranolide derivatives under these conditioms.

2,3,5-9 was that the

The only clear diagnostic feature of the 1H nor spectra of cembranes (1)-(10)
7,8-epoxymethine protons were triplets (J v 5 Hz, n = 4) while 11,12-epoxymethine protons were
double doublets (J ~ 3,10 Hz, n = 4), a clear reflection of conformation restrictions imposed by

the presence of the epoxide group.

As Figure 1 reveals, 13C mmr data discriminates between the 7R,8R- and 785,83-epoxides (at C5

and C6) as alsc between the 11R,12R- and 118,12§-epoxides (especislly at C13 and Cl4). However
unless both epimers are avallable, it would be unwise to make stereochemical assigmments purely

on the basis of these differences, What these experiments do reveal is that the conformationm of
the cembrane ring is such that (a) access to the 7,8-double bond is less facile than access te the
11,12~double bond in the two related systems, and (b) that one face of the 7,8-double bond {and to
a lesser extent the 1l,12-double bond) is preferentially exposed to the entering oxidant. Modell-
ing studies are in progress to ascertain the reasons for these preferences.lo The electron with-

drawing effect of the C2 oxygen function presumably precludes 3,4-epoxidation in these systems.
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Figure I:
Structural formulae and
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