
Tetrahedron x,ettcrs lo. 33, pp 2861 - 2864, 1975. Permen Preen. Printed m Great Britain. 

SYNTHESIS VIA OXAZOLINES - ONE CARBON HOMOLOGATION OF ALDEHYDES AND KETONES 

TO THIIRANES AND OLEFINS 

A. I. Meyers* and Michael E. Ford 
Department of Chemistry, Colorado State Universlty, Ft. Collins, Colorado 80523 

(Received 111 USA 6 May 1975; received m UK for publication 7 July 1975) 

_ Thiiranes are useful precursors for the synthesis of olefins by phosphlne la or phosphltelb'c 

mediated desulfurizations. However, these heterocycles are obtained from multi-step procedures 

involving intermediate oxiranes2 derived from carbonyl compounds or olefins. The synthetic 

utility of oxazollnes has been amply demonstrated3 and we now report a route to thliranes and 

olefins using this readily available heterocycle. Recently! the lithlo salt of several 2-(pro- 

pargylthio)-2-thlazolines lwas condensed with benzaldehyde providing the corresponding 2- 

prob\argyl-3_phenylthllranes, however, the modest yields (-20%) encountered appear to have dls- 

coura$ed further study. Our extensive studies on oxazollnes have led us to the P-(thlomethyl)- 

210xaQoline5 2 which was found to readily metalate with n-butyllithlum (THF, -78") and may be 
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alkylated with various carbonyl compounds furnishing, ln a single operation, the homologated 

thilranes in 61-78% yields (Table I).6 Reaction proceeds by rapid addition of the lithlo 

oxazolines 3 to the carbonyl compound producing 4_, which was trapped as its trimethylsllyl ether 

5 at -78". However, if the solution of Qwas allowed to slowly warm to ambient, rearrangement 

and fragmentation takes place via 5 and 1. affordlng the thllranes S and the oxazolone 2 after 

hydrolytic treatment. Attempts to trap 7 as its TMS ether were uniformly unsuccessful. The 

resulting thllranes are smoothly desulfunzed to the oleflns l_O using trlphenylphosphlne (Method 

A) or the sequence allows for passing over the thilrane and proceeding directly to the olefln 

by heating the crude products @and 2) with P(OEt3) or Ph3P (Method B) The latter method is 

the procedure of choice when the products are conJugated oleflns since the crude materlal 
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TABLE I Formation of Thiiranes and Olefins fSPDm Carbonyl Compoundsa 
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a) All thiiranes and olefins exhibited expected spectral and physical characteristics, b) Chro- 

matrographed or distilled yields; c) Yield based on thiirane, d) Yield based on carbonyl com- 

pound, e) Decomposed above 125' on UCW-98 vpc column; f) Parenthetical yield based on recovered 

ketone, g) Vpc indicated a mixture of isomers which were not separated, h) Thiirane was not 

purified. A mixture of cand xwas heated with PhSP or P(OEt)S, i) The nmr spectrum in benzene- 

d6 was totally consistent with the E-methylene structure. However, if the nmr spectrum is 

taken in CDClS, traces of HCl present in this solvent effects a slow isomerization to the endo- 

isomer. 
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R! 

-780 

contains both the olefln and the thllrane Isolation of vinyl thiiranes is difficult due to 

their instability and propensity for elimination of sulfur. 

The present method thus provides an efficient route to thiiranes from carbonyl compounds 

and a method for forming olefins and polyenes under reglospecific conditions.7 
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5. Prepared by treating 4,4-dimethyloxazolin-2-thione [M. Skulskl, D. L. Germaise and A. F. 

McKay, Can..J. m, _, -- 34 815 (1956)] with sodium hydride and methyl iodide in THF. 

6. General Procedure - A 0.2 Msolution of gin THF is treated under N2 at -78“ with 1.1 

equiv of ;-butyllithium. After 2 h. the carbonyl compound (1.0 equiv) is added as a 

solution in THF and the mixture slowly allowed to reach ambient. The mixture is quenched 

in saturated brine solution and extracted several times with ether, dried, and concen- 

trated. Column chromatography (benzene, silica gel) provides the pure thifrane. Desul- 

furization of the pure thiirane or the crude mixture was accomplished by heating at 90' 

(2 h) with neat Ph3P or P(OEt)3 (1.15 equiv) and either distilling out the pure oleffn 

or passing the mixture through silica gel with benzene. 

7. This method currently possesses a serious limitation in preparing 1,2-disubstituted 

thiiranes and ultimately internal olefins. If the alkyl group on sulfur is other than 

methyl, benzyl, cyanomethyl, or carboethoxymethyl (i.e. ethyl, c-propyl, n-butyl, etc.), 

the lithio salt could not be generated even though a wide variety of bases, solvents, 

and temperatures were examined. 


