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Synthesis of Cadinane Type Sesquiterpenes!

By JounN R. WiLLiams* and JamEs F. CALLAHAN
(Department of Chemistry, Temple University, Philadelphia, Pennsylvania 19122)

Summary A new and convenient synthesis of cadinane
type sesquiterpenes is reported from the tricyclo-
[4.4.0.0%.*]decane photoadduct (1).

IN recent years sesquiterpenes as a class of compounds have
generated a great deal of interest owing to their many
isomeric forms and their broad based activity as phero-
mones,? anti-tumour agents,?? and antibiotics.2¢ Cadin-
anes, which are derived biogenetically from germacranes,?
have been isolated from various plant sources and have been

studied as possible insect stimulants.* We now report a
synthesis of the cadinane dienol (3) and the related cadi-
nanes (6) and (7) whose enantiomers have been derived from
naturally occurring isocalamendiol (8).5.8

Thermolysis of the tricyclo[4.4.0.02,5]decane (I)! in a
sealed tube (xylene; 250 °C; 0-5h) afforded the cadinane
dienol (3)t in 409, isolated yield; i.r. (neat) 3500 cm~! and
1639 cm~1; n.m.r. (CDCl,) § 5-86 (s, 1H), 4-87 (s, 1H), 4-61
(s, 1H), 1-70 (s, 3H), and 0-94 (d, 6H, J 7-8 Hz). In order to
establish the exact structure of the dienol (3) it was related
to the known cadinane derivatives (6) and (7). Treatment
of (3) with 1 equiv. of Hg(OAc), followed by basic NaBH,’

+ All new compounds have given satisfactory analytical and spectral data.
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Me gave an enediol (4) which was found to be unstable to

H Me &J chromatography. Catalytic reduction (Pt; EtOAc) of (4)
afforded the diol (5): m.p. 67—68 °C; i.r. (KBr) 3366 cm™1;

. ', ﬁ’/l n.m.r. (CDCl;) 8 1-23 (s, 3H), 1-14 (d, 3H, J 6-6 Hz), 0-94
Me ]/ (H/CHZ (d, 3H, J 7 Hz), and 0-88 (d, 3H, J 7 Hz). Thisdiol (5) was

hs o110

0 dehydrated to the known unsaturated alcohol (6) using
POCl;-pyridine.®
2 Treatment of the dienol (3) with excess of Hg(OAc),
1 followed by reduction’ yielded the known enediol (7)
R 2 together with two triols of unknown stereochemistry.

We postulate that thermolysis of the photoadduct (1)
proceeds through an unisolated Z,E-germacrene inter-
2 mediate (2)! and then viz an ene type reaction to yield the
|.6 H dienol (3). This reaction pathway has precedent among the

AN known thermal reactions which were performed on similar

2 1 2 germacrenes: acoragemacrane and preisocalamendiol.?,®
8)) glﬁ SSHF%Z_ Me 22)) SISZ?H'R =Me Based on the above chemistry and inspection of Dreiding
CU T =CH, models of (2), it is felt that (3) is the correct structure for the

Me dienol rather than that recently reported for a similar

H Y..0H system.?
s We thank Professor S. Yamamura for special data on
(6), Temple University for the award of a University
Fellowship to J.F.C., and the National Science Foundation
for partial support.

Mes™

1

CH

(7 (8) (Received, 2nd January 1978; Com. 002.)

! J. R. Williams and J. F. Callahan, J.C.S. Ckem. Comm., previous communication.

2 (a) C. J. Persoons, ‘Structure Elucidation of Some Insect Pheromones,’ Centraal Laboratorium, TNO, Netherlands; (b) E. Fujita
and Y. Nagao, Bio-org. Chem., 1977, 6, 286; (c) E. Rogriguez, G. H. N. Towers, and J. C. Mitchell, Phytochemistry, 1976, 15, 1573.

3 “Terpenoids: Structure, Biogenesis and Distribution,” in ‘Recent Advances in Phytochemistry,” eds. V. C. Runeckles and T. J.
Mabry, Vol. 6, Academic Press, New York, 1973; W. Herz, Israel J. Chem., 1977, 16, 32.

4 C. Nishino, H. Washio, K. Tsuzuki, W. S. Bowers, and T. R. Tobin, Agric. Biol. Chem., 19717, 41, 405; C. Nishino, T. R. Tobin, and
W. S. Bowers, . Insect Physiol., 1977, 23, 415. .

8 M. Iguchi, A. Nishiyama, H. Koyama, S. Yamamura, and Y. Hirata, Tetrakedron Letters, 1969, 3729; S. Yamamura, M. Iguchi,
A. Nishiyama, M. Niwa, H. Koyama, and Y. Hirata, Tetrahedron, 1971, 27, 5419.

8 S. Yamamura, M. Iguchi, M. Niwa, and Y. Hirata, Bull. Chem. Soc. Japan, 1972, 45, 266.

7 H. C. Brown and P. Geoghegan, Jr., J. Amer. Chem. Soc., 1967, 89, 1522.

8 M. Iguchi, A. Nishiyama, S. Yamamura, and Y. Hirata, Tetrahedron Letters, 1969, 4295; M. Niwa, M. Iguchi, and S. Yamamura,
Bull. Chem. Soc. Japan, 1976, 49, 3148,

? G. L. Lange and F. C. McCarthy, Tetrahedron Letters, 1978, 4749.





