
Tetrahedron Letters No. 39, pp 3487 - 3490, 1976. Pergamon Preee. Printed in Great Britain. 

“EFFICIENT CONVERSION OF SULFIDES INTO ESTER-STABILIZED 

YLIDS; ALKENE SYNTHESIS VIA YLID FRAGMENTATION” 

E. Vedejs and D. A. Engler 

Department of Chemistry, University of Wisconsin 

Madison, Wisconsin 53706 

(Bcceited in USa 12 July 1976; received in IK for publication 10 August 1976) 
. 

During our work on sulfur ylid ring expansions’, we needed to prepare ester- 

stabilized ylids from dialkyl sulfides. The obvious approach of sulfide 

alkylation with ethyl bromoacetate and subsequent deprotonation failed repeatedly 

due to nucleophilic cleavage of the desired sulfonium salts by bromide ion.2’3 

To avoid this complication, we have resorted to the triflate 1, easily prepared 

from ethyl diazoacetate and trifluoromethane sulfonic acid.4 This new reagent 

alkylates a variety of sulfides in 85-98% yield at room temperature in aceto- 

nitrile. Reaction times for the alkylation step range from a few minutes for 

dialkyl sulfides to several days for hindered and inductively deactivated systems 

(see Table). Deprotonation of the resulting sulfonium salts 2 with 1,5-diazabi- 

cycle [5.4.0]undec-5-ene (DBU) is rapid and efficient. Thus, various ester- 

stabilized sulfur ylids 3 become available for study. 

CF,SO,H + NzCHCOzCzHs t CF3S0,CH,C0zCzH5 

1 

I 
RSR’ 

CH3SCH2C02C2H5 
+ - 

RR’SCHC0zCzH5 - RR’S+CHzC0zCzH5 

4 3 2 

In the case of simple alkyl derivatives such as 3a-3d, the ylids can be ob- 

served in acetonitrile.solution by nmr. However, the ylids 3e-3j fragment 

rapidly at room temperature to afford a,s-unsaturated esters or lactones and 

ethyl a-methylsulfenylacetate 4 (Table 2). The overall isolated yield of elimi- 

nation products is 70-90% from starting sulfide for the two step (one pot) 

sequence. This procedure can be recommended as a useful, low-temperature alter- 

native to sulfide elimination via pyrolysis of a-methylsulfinyl esters and lac- 

tones which requires temperatures above 100 05 . Furthermore, sulfoxide pyrolysis 

generates a potentially reactive (transient) sulfenic acid while ylid fragmenta- 

tion results in the relatively innocuous ethyl a-methylsulfenyl acetate in 

addition to the olefin. 
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Synthetically useful yields of alkenes can also be obtained by elimination 

of the simple alkyl sulfide-derived ylids 3a-3d. Elimination is complete after 

2-3 days at 25’ or ca. 3 hours at 50°. The results in Table 1 refer to elimina- 

tions using DMF as the solvent for ylid generation. Acetonitrile may also be 

used, but the fragmentation step is somewhat slower. 

Conversion of a-sulfenyl ketones into ester-stabilized ylids can be accom- 

plished as before by alkylation with triflate 1 and DBU deprotonation.6 However, 

the resulting ylids have available a second reaction path which competes with 

fragmentation to the enone. Thus, treatment of salt 2k with DBU results in 

rapid conversion to 3k and spontaneous formation of enone 5 (52% based on sul- 

fide) and the enol ether 6 (43%) (Scheme 1). 

Scheme 1 

GjH$H(SCH3)COC6H6 + 1 4 C3H7zCDC6H6 + 

CH3SCH2C02C2H6 

2k 

E 

3k 

H”_+4CH3 

C02C2H5 , k2c2H5 

C+$“=~-c&5 C$-&Ii=CH~&j 

6 0CH(SCH3)C02C2H5 5 

Scheme 2 

(a-Sulfenylketone-derived ylids) 

triflate 1 (12 hrs) DBU 
C6H&H$H(SCH3)CoCH3 * 

, 
C6H5CH'CHCoCH3 (75%) 

C6HS 

fY 

sa3 
triflate 1 

10 min. 

As summarized in Scheme 2, changes in the substitution pattern of the a-sulfenyl 

ketone can favor either the elimination pathway to enone (3e) or cause exclusive 

triflate,l 

6 hrs 

DBU 
(80%) 

DBU I, II (82%) 
_ 

3-t 

3m 

3n 
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rearrangement (formally, a 2,3 shift) to enol ether (3m, 

tion has been observed previously in analogous systems. 7 

No. 39 

3n) . Enol ether forma- 

The literature contains several reports of alkene formation by the fragmen- 

tation of sulfur ylids. *#’ A concerted 5-center mechanism is generally proposed 

for these reactions, 

bilized ylid.’ 

and this has been confirmed in one case involving a nonsta- 

There are also several examples where the fragmentation of ester- 

-stabilized ylids was inferred although the alkene was not isolated. l”,ll Thus, 

decomposition of ethyl diazoacetate in sulfides of the formula C H,SR gives low 

yields of RSCHzCOzCzH,, a plausible ylid fragmentation product. 15 

Our results establish a superior method for ester-stabilized ylid generation, 

and demonstrate unambiguously that such ylids fragment to alkenes. The procedure 
is especially useful for the mild conversion of a-sulfenyl esters and lactones 

into the a ,B -unsaturated compounds. We also note that typical a-sulfenyl car- 

bony1 compounds are most conveniently prepared by enolate sulfenylation by 

thiolsulfonates (CHsSSOzCHs, ArSS0zAr)12*13. Yields are consistently excellent 

in our experience, and the byproduct is the water soluble and odorless sulfinate 

anion. 
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