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As part of our general interest in the development of the synthetic potential of [2,3] 

sigmatropic rearrangemnts, we have examined the stereochemical result of the rearrangenvant of 

ylids of structure 2 in a confornmtionally biased cyclohexylidene ring system. The overall 

process depicted in Scheme I offers a potentially versatile method for the stereoselective syn- 

thesis of quaternary centers flanked by functionality which complements existing procedures.2'3 

2, X =CHCO,Et, k, x = ccl,, 2, x=0 
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While allylic sulphonium ylids have been formed both by the action of base on allylic 

sulphonium salts4 and the addition of carbenes to allylic ~ulphides.~ we have found the latter 

procedure to be of smre general utility. Indeed,~the addition of ethyl diazoacetate to a 

homogenous solution of allylic sulphide 16g7 in the presence of a catalytic amount of (triethyl- 

phosphite)-copper(I) chloride8 in hewne at 25O results in a 91:9 mixture of the unsaturated 

sulphide esters 3a and 4a (molecular dist. 60”, __ _.W 0.05 nn# in 59% yield,' presumably via the 

ylid 2a. 

Ratio zE,=B7:3 

Stmt7ar?gs the mtcu?lular additton of dich?atocarbene la,11 

(Scheme TI) afforded, after chnxmtography on silica get, 

thiophenylate esters ,S and 5 in 53% isolated yield. This 

at manl tenperatore 

a 97:3 mixture of B,y-unsaturated 

overall transformation proceeds z&7 

ylid zb, to the dichlorosulfides 2 and 4b5a __ which are hydrolyzed to the thioesters ,5 and 6, upon 

chromato9raphy.6 Products derived from carbene insertion into the C-C double bond were not 

observed. In order to unambiguously determine the stereochemistry of the rearrangement pm- 

ducts 5 and 5 the complementary stereoselective route illustrated in Scheme III was investi- 

gated.2 It unuas felt that the addition of copper(I)-carbenolds across the equatfok1 face of 

the cyclohe~1ldene enol ether 2 shou?d be preferred resuJf$ng In a prepon&rance of the axial 

formyl isomer 11 upon reduction of s followed by acid-catalyzed ring cleavage. 
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scheme III ____....,I...__ 

CHOEt Et\ ,CO:,Et 

LiAIH, 

CH,OH 

&CHO & 

Ratio l,O : 1_1,=8:92 
‘3 I! 

Treatment of enol ether _712 with ethyl diazoacetate in the presence of (triethylphosphite)- 

copper(I) chloride catalyst at 25" afforded a complex mixture of the four possible cyclopro- 

panes 8. Lithium aluminium hydride reduction followed by acid catalyzed rearrangement with 10% 

aqueous hydrochloric acid gave a mixture of aldehydes 10, and il_ in a ratio of 8:92. The mixture 

of aldehydes l0, and ll_ was correlated by glpc 13 to the 97:3 mixture of aldehydes obtained by 

sequential lithium aluminium hydride reduction and chromium trioxide-pyridine oxidation of 

thiophenylate esters ,5 and 5. The stereochemistry of both !Cj and ll_, and thus 5_ and 6_, was 

determined by nmr. The formyl proton resonance (CDC13) of the axial isomer 1l (9.26 4) as com- 

pared to 10, (9.306) showed the expected upfield shift of the axial formyl group. 
15 

The highly stereoselective formation of isomers 5 and 6 is consistent with the previously 

observed entrapment of allylic sulfenate esters C and 4: (3c:4c, 92:8 at 25').16 The results .".. ..,- 

sunmmrized in Table I suggest that the extreme sensitivity of these [2,3] sigmatropic processes 

to steric environment smy be a general attribute of this varied class of reactions. l7 The 

utility of C2.31 signmtropic rearrangements as a method of generating molecular asynmtetry in 

natural products synthesis is currently being explored. 
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Table I - E2,31 Sigmatropic Rearrangements in CyclohexVlidene Ring System 

[2,3] Sigamtropic Process T-nature Conditions 
Equat. 

Axial Ratios. 3:4 _I 

2a--w 3a+4b 
-... ..,* .".., 

2b- 3b+4b 
..,_ __ 

2c __c 3c + 4cl6 
__ I_ _.. 

25' 

25' 

25' 

'6"14 

CHC13-LDH 

CH30H-(Me0)3P 

91:9 

97:3 

92:8 
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