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An Unusual Isomerization Under Lawesson Thiation Conditions.
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Abstract: Treatment of lactam esters 9 and 10 under Lawesson thiation conditions caused epimerization
of a remote stereocenter, providing diastereomeric lactam esters 13 and 14.

In connection with our synthetic approach to the marine natural product sarain A,' we synthesized the bicyclic
lactam esters 9 and 10 as shown in Scheme 1. The synthetic protocol used began with aminophosphonium sat t and
aldehydes 2 and 3 and was based on that previously reported for the preparation of related compounds.2
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The complete stereostructure of 9 was determined by single crystal x-ray analysis of derivative 11, mp 84-85 °C. The
relative configuration of 10 at the three ring stereocenters is assumed to be the same, by analogy.

In an attempt to activate the lactam carbonyl for addition reactions, ® and 10 were treated under standard
Lawesson thiation conditions.® Much to our surprise, no thiation was observed in either case. Instead, diastereomeric
lactam esters 13 and 14 were obtained in good yield (Scheme 2). Reduction of the primary products 13 and 14 gave
primary alcohols 15 and 16.
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The relative configurations of these diastereomeric reaction products were determined by nuclear Overhauser anhance-
ment studies on lactam esters 9 and 13. Molecular mechanics calculations4 show that the lowest energy conformation
of 13 is about 2.8 kcal mole-! lower in energy than that of 9.

The seemingly inexplicable isomerization might involve a 1,3-dipolar cycloreversion, as shown in Scheme 3 (E =
COzEt). One must then postulate that some unknown sulfur radical species causes cis-trans isomerization the double
bond. Normal 1,3-dipolar cycloaddition would give the observed product.S

Scheme 3

The failure of 13 and 14 to undergo thiation might be due to the sterically-hindered nature of the lactam carbonyl.
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