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Pyrrolo[1,4]benzodiazepines (PDBs) are a well known, yet still growing class of natural
products possessing antitumor antibiotic properties due to their ability to covalently bind the
minor groove of DNA'. The latest isolated members of PBDs are Limazepines (A-E),
reported in 2009°. Limazepine E, as well as known PBDs prothracarcine and tomaymycine
possess an E-ethylidene substituent at 2-position. Although several total syntheses of these

natural products have been reported, efficient control of the olefin geometry has not been

achieved.
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The key building block for the total syntheses of ethylidene group containing PDBs is a
proline derivative 2, possesing both elements of stereochemistry — an (S)- chiral center and an
E- olefin.

Herein we disclose an efficient, stereoselective synthesis of (S,E) ethylidene proline
derivatives 2 via a boron enolate Ireland-Claisen rearrangement of 7-membered lactone 1, and
the further elaboration of this building block into Limazepine E. The synthesis of 7-membered
lactone 1 from (S)-methyl lactate, the optimization studies of the key transformation — the

Ireland-Claisen rearrangement and the completion of total synthesis will be presented.
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