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Albolineol, A Sesterterpene with a Novel Bicyclic Skeleton

By Tirso R1os,* LEoVIGILDO QUijaNO, and JosE CALDERON
(Instituto de Quimica de la Universidad Nacional Auténoma de México, México 20, D.F.)

Summary The isolation and structural elucidation of
albolineol (1), a novel bicyclic sesterterpene from the
insect wax Ceroplastes albolineatus are reported.

WE have reported the isolation! of the sesterterpenes cero-
plastols I and II and albolineol, C,; isoprenoids from the
insect wax Ceroplastes albolineatus, and the structural
characterization? of ceroplastols I and II. Though a
number of sesterterpenes are known, only five skeletal
types have been found so far. We now report the structure
of albolineol (1), representing a new fundamental cycliza-
tion of geranyl farnesyl pyrophosphate, which could give
rise to the cyclic system of the ceroplastanes.

Albolineol has m.p. 114—115°, [a]p —23-4°, Amax 208 nm,
(e 4663), vmax 3600, 1670, and 840 cm™1, indicating the
presence of OH groups and unsaturation, and gives analyti-
cal data consistent with the formula Cy;H,,0, (previously
reported as C;3H,,0). Its mass spectrum shows no mole-
cular ion but has ions at m /e 356 (M+—H,0), and 229 (809, ;
M+ — 2H,0 — CH,;) suggesting the presence of an
aliphatic CgH,; chain. TIts n.m.r. spectrum shows signals
at & (MeSi) 0-88 (overlapping 3H, d, sec.-Me, and 3H, s,

tert.-Me), 1-63 (6H, s, 2 x C=CMe), 1-66 (3H, s, C=CMe),
40 (2H, s, =CMeCH,OH), 448 (1H, t, J 6 Hz, =CMe-
CHOH), and 54 (3H, m, 3x =CH), and its diacetate (2)
has signals at § 4-25 (2H, =CCH,0Ac) and 5-25 (1H,
>CHOAc). Hydrogenation of (1) in EtOAc-HCIO, with
PtO,-H, gives the hydrocarbon (6), molecular formula
CysHys (mass spectrometry).
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{1); R' =CH,0H, R%:OH 18
(2), R' = CH,0Ac, R% OAc

(3), R'= CH=0, RZ=0H

(), R'=CH=0, R%0Ac

{51, R'=CH=0, R%0

From its empirical formula, spectroscopic data for (1),
(2), and (6), and from the products obtained by ozonolysis
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of the p-nitrobenzoate of (1)1 we decided that albolineol is a
bicyclic sesterterpene with three trisubstituted double
bonds, with one in the side chain containing the primary
OH group (CH,CH=CMeCH,OH). It also contains another
OH group, which was shown to be secondary and allylic.
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The ceroplastanes are considered to be produced from
geranyl farnesyl pyrophosphate or its biochemical equiva-
lents, which, in turn, might be constructed by condensation
of five isoprene units. The C;—C¢—C; ring system of cero-
plastanes might be constructed by successive two-step
cyclizations, in which the first step was assumed to be a
solvolytic cyclization leading to the C;—C,, skeleton.? Thus,
albolineol is a possible intermediate in the biosynthetic
route to ceroplastanes as in the Scheme,t and we suggest
that it has the structure (1).
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Structure (1) for albolineol is supported by biogenetic
evidence and also the following. Oxidation of (1) with
MnO, gave an aB-unsaturated hydroxy-aldehyde (3), m.p.
105—107°, vmax 3500, 1680, and 1620 cm™2, Apax 231 nm
(€ 17,000); § 4-5 (1H, C=CCHOH) 6-5 (1H, CHC=CH=0), and
9-26 (1H, CH=0), M+ 372 (C,H,,0,) (by mass spectro-
metry).

With Ac,0- pyridine, (3) yields an acetate (4) and on
further oxidation with MnO, (specific for allylic alcohols) it
yields the o B-unsaturated ketone (5), m.p. 88°, Amax 232 (€
3600) and 206 (e 4450), vpax 1685 and 1625 cm— (oS un-
saturated CO groups and unsaturation), m/e 370 (M+;
CysH50,), 6 1-91 (3H,=CMeCO), and 5-82 (1H, (CH=CC=0).

The ketone function in (5) was located from its n.m.r.
spectrum, which suggested the presence of the -CCH=CMe-
COC- unit, and the multiplet at 3 5-82 was assigned to 6-H
(B to CO). This eliminates the allylic C-4 or C-5 positions
for the secondary OH since if this were the case one C=C-
CH,CO signal would appear. Finally C-1 for the OH was
likewise discarded because a signal from an o proton in the
of unsaturated ketone system was not observed.

The location of the OH group at C-8 is in accord with the
hypothesis of Canonica et al.,* for the biosynthesis of
ophiobolins, in which they propose hydride ion transfer
from C-8 to C-15, leaving a positive charge on C-8. Neutral-
ization of this charge with water could give either albo-
lineol or, following further cyclization, all the derivatives
of ceroplastane.
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