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A Conversion of (—)-Kaurene into (—)-Phyllocladene,
(—)-Atisirene, and (—)-Neoatisirene
By R. A. AprLETON, P. A. GUNN, and R. McCRINDLE*
(Department of Chemistrvy, University of Glasgow, Glasgow, W.2)

THE continuing activity in the synthesis and
rearrangement of cyclic diterpenoids prompts us to
report our recent results. Buffered acetolysis of
the toluene-p-sulphonates of the epimeric 17-
norkauran-16-ols' [(Ia) and (Ib)] from (—)-
kaurene led in each case to a mixture of olefinic
hydrocarbons and at least six acetates, three of
which were then utilised for conversion into
(—)-phyllocladene, (—)-atisirene, and (—)-neo-
atisirene.

The exo-toluene-p-sulphonate (Ic), m.p. 132—
133°, was solvolysed in refluxing acetic acid
(1 g./50 ml.) containing sodium acetate (1-1 molar
equiv.) and the products were separated into an
acetate fraction (ca. 909, yield) and an olefinic
fraction. Reduction of the former with lithium

aluminium hydride and t.l.c. of the products
afforded six alcohols, the 17-norkauran-12-ol
[(IIa) 10%; m.p. 127—129°: ketone; m.p. 107—
112°; vmax 1710 cm."1], the 17-noratisan-13-ol
[(IITa) 209, ; m.p. 129—130°: ketone;2 m.p. 143—
146°; ymax 1725 cm. 1], the 17-norphyllocladan-12-
ol [(IVa) 10%; m.p. 144—146°: ketone, m.p.
112—-117°; vmax 1710 cm.™ '], the 17-norphyllo-
cladan-16-ol® [(Va) 5% ; m.p. 1563—155°: ketone;?
m.p. 100—101°; vpmax 1742 cm. 1], the 17-noratisan-
16-ol [(VIa) 25%; m.p. 171—172°: ketone;? m.p.
147—148°; vmax 1727 cm.~1], and the 17-norkauran-
16-ol [(Ia) 309%; m.p. 159—160°: ketone;! m.p.
113—115°; vmax 1742 cm.™!]. The same six
alcohols [(ITa), 109, (IIIa) 15%, (IVa) 10%, (Va)
5%, (VIa) 16%, and (Ia) 45%] were obtained by



1132

Rl Rﬂ RI R2
—A— A

() gH,-0H H, (IlIa) H,O0H H,
(Ib) «HEOH H, (I1b) © H,
(Ic) gH,OTs H, (VIa) H, olLg0H
(Id) H,B0Ts H, (VIb) H, o
(Ila) H, HOH
(Ilb)  H, 0

solvolysis of the oily endo-toluene-p-sulphonate
(Id).

An authentic sample of 17-noratisan-16-one?
[enantio-(VIb)], m.p. 147—148°, was prepared from
phyllocladene via the ketol (VII), m.p. 152—155°,
by base-catalysed cyclisation of the derived
toluene-p-sulphonate, m.p. 156—157°. 17-Nor-
atisan-13-one? (IIIb), m.p. 144—146°, was prepared
by a similar route from kaurene via the ketol
(VIII), m.p. 90—91°, and the toluene-p-sulphonate,
m.p. 142—143°. The probable constitution of the
two new ketones [as (IIb) and (IVb)] follows from
{(a) their conversion into, and g.l.c. comparison
with, authentic samples of 17-norkaurane and 17-
norphyllocladane,* which were obtained by a
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modified Wolff-Kishner reduction® of the corre-
sponding 16-ketones, and (b) the carbonyl stretch-
ing frequencies in the i.r. spectrum. Location of the
oxygen function at C-12 rather than C-11 is
favoured by the mechanism of the solvolytic
rearrangement which presumably follows the
behaviour® of the parent bicyclo[3,2,1]Joctyl system.

Treatment of the ketones [(VDb), (VIb), and
(IIIb)} with methylenetriphenylphosphorane in
ether gave respectively (—)-phyllocladene, (—)-
atisirene,” and (—)-neoatisirene.8

We thank the S.R.C. for a grant (to P.A.G.).

(Received, June 27Tth, 1968; Com. 850).

1 L. H. Briggs, B. F. Cain, R. C. Cambie, B. R. Davis, P. S. Rutledge, and J. K. Wilmhurst, J. Chem. Soc., 1963,

1345.

¢ L. H. Zalkow and N. N. Girotra, J. Org. Chem., 1964, 29, 1299.

2 R. B. Turner, K. H. Ginshirt, P. E. Shaw, and J. D. Tauber, J. Amer. Chem. Soc., 1966, 88, 1776.
¢ R. Henderson and R. Hodges, Tetrakedron, 1960, 11, 227.

5D. J. Cram, M. R. V. Sahyun, and G. R. Knox, J. Amer. Chem. Soc., 1962, 84, 1734.

¢ R. A. Appleton, J. C. Fairlie, R. McCrindle, and W. Parker, J. Chem. Soc. (C), 1968, 1716.

7 R. A, Bell, R. E. Ireland, and R. A. Partyka, J. Org. Chem., 1966, 31, 2530.

8 L. H. Zalkow and A. C. Oehlschalager, J. Org. Chem., 1967, 32, 808.



