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Abstract: The dianion chemistry of pyrroles is investigated using several
alkylating agents. Inter-followed by intramolecular alkylation with dibromo-

ethane affords cyclopropylpyrroles 7-10.

The B/C ring systems of CC-1065, a potent antitumor agentl, have been the target of several
synthetic studies2. The antitumor activity of CC-1065 has been shown to occur via 1,6-opening of the
cyclopropane ring by N-3 of an adenine base in DNA3. In light of this, our synthetic strategy directed
at the B/C ring systems incorporates a cyclopropane ring early in the synthesis allowing for the
preparation of novel and possible biologically active cyclopropane containing heterocycles. In this
communication we report the dianion alkylation

of several substituted pyrroles and utilize

this alkylation to construct simple cyclopropane
containing pyrroles. By using a dianion strategy 7
we had hoped to avoid pyrrole or indole nitrogen R 0
protection during alkylation and subsequent
transformations.

Pyrroles 1-4, prepared by the Knorr synthesis4, were treated with 2.2 equivalents of LDA in
THF/HMPA (10:1) at —78° C to afford a bright yellow solution of the dianion. Rapid addition of
dibromoethane (1.5eq.) followed by warming slowly to room temperature afforded the monoalkylated
products 5 and 6 (85-90% after flash chromatography).5 Exposure of the bromides 5 and 6 to 2.2eq. of
LDA in THF lead only to the recovery of starting material. Attempted intramolecular alkylation of 5
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(R=CO09tBu) with KOtBu/tBuOH or NaOEt/EtOH did give the desired product 8, but also produced
substantial quantities of lactone 11. This by-product could be minimized by treatment of the
monobromopyrroles 5 and 6 with 2.5eq. of KOtBu in THF forming the desired cyclopropanes, 7-10, in
80-90% yields.

The lithium dianions of 1-4 were found to react with a variety of alkylating agents such as
epibromohydrin and allylbromide. The cyclopropane ring of pyrroles 7-10 have been found to be
resistant to nucleophillic opening under a variety of conditions. Attempted dianion alkylation of the
analogous lithium dianion of pyrrole propanone 12 with dibromoethane resulted only in recovery of
starting material. Use of allyl bromide as the alkylating agent gave high yields of the N-allylated
lactone vinyl ether 13. It is interesting to note the reversal in the site of alkylation with the dianion of
12 and that the vinyl lactone is seemingly formed only after the stabilized pyrrole anion is quenched by
N-alkylation with a good carbon electrophile.8 Treatment of 12 with 3.2 eq. of LDA followed by
introduction of the alkylating agent gave alkylation at the methyl group of the methyl ketone
presumably through a tri-anion intermediate.

For comparison, the triester 14 was studied to see if this isomer would undergo similar dianion
alkylation. Indeed, following deprotonation of 14 under the usual conditions and introduction of
dibromoethane, the C and N alkylation product, 15, was obtained in 85% yield. In addition to
alkylation, 14 undergoes Michael addition to give 16 in 90% yield(1.1eq. NaOEt/EtOH/ethy! acrylate),
and C-acylation to 17 (95%) with di-t-butyl dicarbonate.?

In conclusion, we have shown that dianion alkylation is an effective method for cyclopropanation
of pyrrole acetonitriles and pyrrole acetic acid esters. This method has been used to prepare
cyclopropane containing pyrroles which are used as intermediates in a synthesis directed at the B/C

ring systems of CC-1065.
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