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ALLENE ETHERS FOR THE CATIONIC CYCLOPENTANNELATION
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Summary: Only allene ethers having a group which is capable of departing as a stable
cation participate successfully in the cationic cyclopentannelation reaction.

It was recently brought to our attention that an abstract of our work on the

cationic cyclopentannelation of allene derivatives2

had appeared in Fieser and Fieser's
"Reagents for Organie Synthesis", Volume 12.3 The abstract contains a subtle, but very
significant error, and it is the purpose of this Letter to correct this error and to

communicate some of our unpublished work in this area.
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The abstract states that treatment of methoxyallene derivative 1 with boron
triflucride etherate in methylene chloride produces methylene cyclopentenone 2 (eq 1).3
In fact, this reaction produces none of the cyclic material 2! Most of our work has
been done with the (methoxy)methoxyallene 3. The preparation of this material has been
accomplished in two steps from propargyl alcohol (eq 2).4 In order to avoid the
methoxymethylation step, we subjected commercially available methyl propargyl ether to
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the potassium tert-butoxide catalyzed isomerization reaction and we isolated
methoxyallene. To our surprise the adducts cf trimethylsilyl ethers of
hydroxymethylene Xetones with the anion derived from this allene (ef. 1) failed to
undergo the desired cyclization reaction. We subsequently prepared allene ethers 4, 5,
6 and 7 using the method of eg 2. Each of these allenes was converted to the
corresponding lithio anion 8 which was added to trimethylsilyl vinylogous ester 9 to
produce adducts 10 (Scheme 1). Treatment of the adducts 10 derived from allenes 4, 5
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and 6 with boron trifluoride etherate led in each case to methylene cyclopentenone 11.
The adduct from allene 7 (10, R=n-propyl) and the adduct from methoxyallene (10,
R=methyl) failed to undergo detectable cyclization to 11.
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These observations are most easily explained by postulating that the acid catalyzed
cyclopentannelation reaction proceeds through a resonance stabilized intermediate 12,
and that the rapid loss of R as a stable cation 1is a requirement for the efficient
cyclization. Although allene ethers 3, #, 5 and 6 have all been used succesfully, the
first reagent which was used in this reaction, (methoxy)methoxyallene 3, should be
considered the reagent of choice. The ease of preparation of 3 and its stability to
storage recommends its use in the cationic cyclopentannelation reaction.
Acknowledgement is made to the National Science Foundation (CHE 8§6-02328) and to
the Donors of the Petroleum Research Fund, administered by the American Chemical
Society (PRF 17589-AC1), for their generous support.

References
1. Fellow of the Alfred P. Sloan Foundation, 1987-1988.
2. (a) M. A. Tius and D. P. Astrab, Tetrahedron Lett,, 1539-1542 (1984); (b) M. A.

Tius, G. M. L. Patterson and D. P. Astrab, J. Antibiotics, 38, 1061-1067 (1985);

(c) M. A, Tius, D. P. Astrab, A. H. Fauq, J.-B. Ousset and S. Trehan, J. Am. Chem.

Soc., 108, 3u438-3442 (1986).

3. Mary Fieser, "Reagents for Organic Synthesis", Vol. 12; John Wiley & Sons, Inc.:

New York, 1986; p. 310.

4, S. Hoff, L. Brandsma and J. F. Arens, Recl. Trav. Chim. Pays-Bas, 87, 916-924%

(1968).
Scheme 1
Li 0
PN nBuli -78°C e or CHOS: (CHy) 4
HeL? oK H, L7 *
THF Et,0
8 g
CHe 0 en R
rRo_t” BF; Et,0 0
~ CH,
HU e et
CHOSi (CHy) 5 CH,
CH,C1,
OH
0Si (CHy 5
10 11 12

(Received in USA 9 November 1988)



