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Bridged Bicyclo[3,2,1]octane Ring System by Intramolecular Carbene Insertion
Reaction: a New Synthetic Approach to Tetracyclic Diterpenoids

By S. K. Dascurta, R. DasGgupta, S. R. GHosH, and U. R. GHATAK*
(Department of Organic Chemistry, Indian Association fov the Cultivation of Science, Calcutia-32, India)

Swummary Syntheses of the basic skeletal structures of
gibberelins and some tetracyclic diterpenoids have been
achieved by intramolecular carbene insertion reaction
and subsequent cleavage of the cyclopropane ring.

Tar recent disclosure! of the preparation of a bicyclo[3,2,1]-
octane derivative by intramolecular alkylation via a
carbenoid intermediate prompts us to report a few of the
related results of our investigations. The intramolecular
cyclisation of the diazo-ketones (I) to the cyclopropane
derivatives (II) and subsequent acid-catalysed cleavage to
the bridged-ring compounds (I1I), having the basic skeletal
structures of gibberellins and phyllocladene are now
reported.

Alkylation of the keto-diester (IV) with m-methoxy-
benzyl chloride and B-phenethyl bromide led to the pro-
ducts (Va) [b.p. 190—195°/0-2 mm., Apmax (EtOH) 275 nm.
(log € 3:41)] and (Vb) [b.p. 135—136°/0-15 mm., Apax
255 nm. (log € 3-27)] in 619, and 389, yields, respectively.
These underwent simultaneous hydrolysis, decarboxylation,
and dehydration on being refluxed with HCI-AcOH to
afford the tricyclic By-unsaturated acids (VIa) [m.p. 213°,
Amax 266 nm. (log € 4-31)] and (VIb) [m.p. 203—204°,
Amax 267 nm. (log € 4-01)]. These two acids were con-
verted into the corresponding unsaturated diazo-ketones
(Ia) (m.p. 103°, vpax 2112, 1630 cm.") and (Ib) [vmax
(CHICl,) 2115, 1630 cm.—'] in excellent yields by treatment
of the corresponding acid chlorides with diazomethane.
The crude diazo-ketones were subjected to cyclisation?®
leading to the formation of the cyclopropane derivatives
(ITa) [m.p. 121°, Amax 248 nm. (log € 4:01). vpax 1710
cm.71] and (IIb) [m.p. 99-100°, Apax 238 nm. (log € 4-1),
Vmax 1715 cm.—1].

Cleavage of the cyclopropane derivatives (IIa) and (IIb)
with dry HCl in CHCl; produced the bridged-ring com-
pounds (1IIa) [m.p. 128°, Apmax 266 nm. (log € 4-30), vmax
1735 cm.~1] and (I1Ib) [b.p. 135°/0-1 mm., Apax 265 nm.
(log € 4°17), vmax 1730 cm.71; 2 4~d1mtrophenylhydra20ne
m.p. 190—192°] in over 90% yield. The spectral data of
these two compounds indicated* the preferential cleavage of
the cyclopropane bond which is in conjunction with both
the aromatic ring and the carbonyl function. These
observations are in accord with those for similar cleavages
of compounds (VIIa) and (VIIb) in which the preferential
fission of the benzylic bonds led to the formation of com-
pounds (VIIIa) and (VIIIb), respectively.’

Catalytic hydrogenation of (IIIa) and (IITb) in the
presence of 109, palladium—charcoal afforded the tetracyclic
saturated ketones (IX) [m.p. 115° Apax 230 nm. (log € 3-75),
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280 nm. (log € 3-45), vpax 1730 cm.~1] and (X) [b.p. 140°/
0-2mm., Apax 266 nm. (log € 2:74), 274 nm. (log € 2-73),
Vmax 1735 cm.7; 24-dinitrophenylhydrazone, m.p. 164—
166°] in quantitative yields. #rans-Fused stereochemistry
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has been tentatively assigned to these products by analogy
with similar reported® hydrogenation results.
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Experiments are also under way with (XI) to study the
formation of the cyclopropane ring and its fission, in order
to evaluate the effect of a substituent on the course of these
reactions.
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