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ABSOLUTE CONFIGURATION OF CRINITOL.
AN ACYCLIC DITERPENE INSECT GROWTH INHIBITOR FROM THE BROWN ALGAE SARGASSUM TORTILE
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The absolute configuration of the insect growth inhibitor

crinitol, isolated from the marine algae Sargassum tortile, has

been established by application of the recently developed

acyclic allylic benzoate method.

In the course of our search for bioactive natural products, we found that

the crude methanol extract of a brown alga Sargassum torti]el) (Sargassaceae)

showed insect growth inhibitory activity with an artificial diet feeding

2)

assay. The bioassay directed purification of the methanol extract has led to
the isolation of a colorless liquid as the only active princip]e.3) The
structure of this active compound ([a]D-5°, c 0.43, CH30H) was identified as

crinitol (1, [u]D-3°), previously isolated from the marine algae Cystoseira

4) 5)

crinita (Cystoseiraceae), by the comparison of spectral data. However,

the absolute configuration at C-9 remained unknown.

Recently a circular dichroic exciton chirality method for determining the

6)

absolute configuration of acyclic allylic alcohols was reported. In order to

define the absolute stereochemistry of 1 by this method four derivatives,

£-§.7)

were made and their CD spectra were recorded. Only 2 and 3, whose C-9
hydroxyl group was p-bromobenzoylated, showed the predicted benzoate Cotton

effect. The absolute values (aAe) of both of these benzoate Cotton effects were
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Fig. 1. UV and CD spectra of 3 in EtOH.

Chemistry Letters, 1985



Chemistry Letters, 1 9 8 5 251

almost equal; 2, -5.4 (244 nm) and 3, -5.3 (247 nm). These data clearly indicate
that the C-1 benzoate chromophore does not interact with the C-9 benzoate

8)

chromophore, unlike dibenzoates of cyclic compounds. The observed negative

Cotton effect shown in Fig. 1 is due only to the interaction between the benzoate
1La transition and the double bond »-#* transition.

If all possible rotomers were equally present the sum of the Cotton effects
should cancel. However, it has been shown for a large number of secondary allyic
benzoates the rotomer having the carbinyl hydrogen and the double bond eclipsed

is favored. The presence of a large J of 9.0 Hz between the olefinic and

vic
C-9 carbinyl protons in 2 and 3 is consistent with such a preferred conformer, as
the size of the coupling is dependent on the dihedral angle. Thus, the absolute
configuration of crinitol, 1, was determined to be 9-R. This is the first actual
application of the allylic benzoate method to a natural acyclic allylic alcohol.
Insects were kindly supplied by the agencies of USDA in Phoenix, Az. and
Albany, CA. The authors are grateful to Professor N. Harada, Tohoku University,
for CD measurements; Dr. J. N. Shoolery, Varian Associates, and Dr. H. Naoki,
Suntory Institute for Bioorganic Research, for NMR measurements; Dr. K.
Tsujimoto, Tokyo Denki-Tsushin University, for MS measurements; Dr. J. A. Klocke,

Native Plant Institute, for insect artificial diet feeding bioassays, and Dr. M.

Taniguchi, Osaka City University, for antimicrobial bioassay.
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