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An Unusual lsomeritation Under Lawesson Thiation Conditions. 

Matthew J. Sharp and Clayton H. Heathcock’ 
Department of Chemistry, Universii of Catiimb, Berkeley, CA 94720 

Akfacfz Treatment of &tam esters 9 and 10 under Lawesson thbtbn condiins caused apimetizatiin 

of a remote stereocmter, providing diiereomerb lauam esters 13 and 14. 

In connection with our synthetic approach to the marina natural product sarain A,1 we synthesized the hbyctii 

lactam esters 9 and 10 as shown in 3cherna 1. The synthetic protocol used began with aminophosphonium salt 1 and 

atdehydes 2 and 3 and was based on that prevbusty repotted for the pmpamtbn of related compound&s 
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The complete stereostructure of 9 was determined by strtgfe -aI x-ray analysis of derbattve 11, mp 64-65 OC. The 

retative configuration ot 10 at the three ring stereocentetS ts assumsd to be the same, by anabgy. 

In an attempt to activate the tactam cartronyl for addition reactions, 9 and 10 were treated under standard 

Lawesson thiation conditions .s Much to our surprise, no thietbn was obsenred in efther case. Instead, c&tstereomeric 

lactam esters 13 and 14 were ohtainad in good yield (Scheme 2). Reductiin of the primary products 13 and 14 gave 

primary atcohols 15 and 10. 
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The relative configurations of these diaetereomeric reaction products were determined by nuclear Overhaueer enhance- 

ment studies on lactam esters 9 and 13. Molecular mechanics cafculatllr@ show that the lowest energy conformation 

of 13 is about 2.8 kcal mole-t lower in enemy than that of 9. 

The seemingly inexplicable isomerfzation might involve a 1,3dipolar cycbreverebn, as shown in Schema 3 (E = 

COsEt). One must then postulate that some unknown s&fur radical species cauees tie-trans ieomerhation the double 

bond. Normal 1,3dipolar cycbaddttin would give the observed product.s 
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The failure of 13 and 14 to undergo thiatbn mighf be due to the stetically-hindered nature of the lactam carhonyl. 
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Calculstions were carried out with Macromodel using the MM2’ force field and the TNCG minirrtfzafbn method. Global 
minimizations were carried out on simplified versions of 9 and 13 in which the ethoxycarbonyl and butyl grcupe were 
replaced by methyl groups. 

The following control experiment established that Lawesaon’s reagent is essential for the obeerved isomerlzatbn: 
Compound 9 was heated in toluene (110 “C) for 6 h in the presence of 0.3 mob-equivalente of dfphenyl dlsutfkb. The 
1H NW? spectrum of the recovered material showed no detectable conversion to 13. 

(Received in USA 19 January 1994; revised 25 March 1994; accepted 31 March 1994) 


