Tetrahedron Letters No. 25, pp 2589 - 2590, 1972, Pergamon Press, Printed in Great Britain.

INTRAMOLECULAR CYCLIZATION OF TRIS-o{-DIAZOKETONES: A NEW STEPWISE SYNTHESIS OF BULLVALENE
+
J. Font, F. Lépez and F, Serratose

Instituto de Quimica Orgénice. Patronate "Juan de la Cierva". Barcelona=17
(Received in UK 1 May 1972; accepted for publication 18 May 1972)

The catalytic decomposition of &k-diazoketones leading to trans-l,2-diacylethylenss is

a very well known reactionl, and 1t hes been recently extended to bis- d-diazokstones as a
method to prepare cyclohept-2-ena~l,4~diones by means of an intramolecular cyclizationz.
On the other hand, a method of cyclopropanation of &-diazoketones via sulfonium ylides has
also been describedl, and its application to intramolscular reactions remained as a possi-
ble synthetic entry to polycyclic cage structures.

In the present communication we wish to report a new synthesis of bullvaleneS(I) that
proceeds in three steps from methane(tri-o« -diazoacetons)(IIl).

Although the tris-d -diazoketone III wes alreedy knomna, we found that it could be
prepared in excellent overall yield by the following sequencs of reactions which involves

a Wittig reaction and a catalytic hydrogenation of the resulting unsaturated aesters
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The catalytic decomposition of methene(tri-of~diazoacetons) (III) in boiling xylenas, in

the presence of anhydrous copper sulfate and thioanisulel, under the high dilution condi~
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tions of Ruggli-Ziegler, afforded tricyclo{3.3.2.0" Jdecene-3,7,9-triane ("bullvalane-
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trione", II) in M 2% yield as a white crystalline solid, mep. 230-232%; Voax (K8r) 3015,
2905, 1690, 1320, 1200 and 870 cm-l. The nemers spectrum, in deuteropyridine,.is very sim-
ple:‘S 6.99 (d, 3 = 4.2 Hz)(6H), 7.10 (s)(3H) and 7.6 (m, J = 4.2 Hz)(1H), indicating a
degenerate conformational change at room temperature (a "to-and-Fro"S or gscillating mole-
cule). As anticipated, the yields of the key intermediate II are very low sipnce tha intra-
molecular reaction reguires thres reactive centers approaching one to the other at the sa-
me time (or nearly so), and very high dilution must be used in order to faveor cyclization
over polymerization. Howsver, the yields could be improved up to 4.3% by using snluble oo~
pper chelates as catalyst (Cfr. ref. 2).

Treatment of the tris-tosylhydrazone of II with excess of methyllithium6 gave bullva-
lene (I) in 20 * 5% **, which was identified by direct comparison with an authentic sample

3h
prepared according to the method of Schrtder™ .
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To whom inquiries may be addresed.

A The optimal experimental conditions for this step are presently being investigated. How-

ever, even the reported yield is fairly good if one realizes that three functional groups
are converted in one step (V60% per group).
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