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Summar- -~- The aldwls _5_ are synthesized from three compoments Cl-chloroalkyl 

phenyl sulfoxide 1 and two kinds of carbonyl compounds 2 and 4) through 

a,a-epoxy sulfoxides 3 using lithium dimethylcuprate as an electron-transfer 

reagent. 

The nucleophilic ring-opening of oxiranes by organocwpper reagents is 

quite useful method for carbon-carbon bond formation.z In fact, numerous 

papers for syntheses of complex natural products using this reaction have 

been reported." In some cases, however, the reaction of oxirans with 

organocopper reagents shows somewhat different aspects by the electron- 

transferable nature of the reagents.' For instance, Tamaw et al.% recently 

reported a deoxgenation of a,P-epoxy silanes with Grignard reagents catalyzed 

by copper giving vinylsilanes. This reaction was thought to proceed with 

one electron transfer from organocwpper reagent. 

We have recently reported novel synthetic methods from 1-chloroalkyl 

aryl sulfoxides and carbonyl compounds through a,@-epoxy sulfoxides.s In 

the continuation of our study with a,8-epoxy sulfoxides, it was found that 

the reaction of a,fi-epoxy sulfoxide with lithium organocuprate gave an 

enolate. This result was completely different from traditional one." In 

this paper we report a novel synthesis of aldols from l-chloroalkyl phenyl 

sulfoxides and two kinds of carbonyl compounds through cI ,p-epoxy sulfwxides. 

The whole sequence is shown in Scheme 1. 
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Scheme 1 

Treatment of the a,B-epoxy sulfoxide 5 with three equivalents of lithium 

dimethylcuprate (Me*CuLi) in ether at 0 'C for 30 min followed by quenching 

with sat. aq. N&Cl gave 1-phenyl-2-pentanone 1 in 77% yield as a sole 
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product. No methylated product was obtained. We estimated that this 

reaction took place through an enolate; indeed, quenching the reaction with 

benzaldehyde instead of water gave a mixture of aldols S and 2 (1:4) in 41% 

yield. Next, this reaction was performed with ZnCla as an additive.7 Thus, 

2 was treated with MezCuLi at 0 'C for 40 min then two equivalents of a 

solution of ZnClz in ether" was added. After 1 min benzaldehyde was added 

to the reaction mixture and the reaction was quenched by sat. aq. N&Cl to 

give the aldol 8 in 72% yield as a sole product, 

Scheme 2 
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The stereochemical assignment of 8 was made by examination of the vicinal 

coupling constant in the IH NMR. The coupling constant (29 Hz) of the 

protone on the carbon bearing a hydroxyl group clearly indicated that 4 was 

three diastereomer.7b,e Only trace amount of the erythro diastereomer was 

observed on IH NMR. 

The representative examples of the synthesis of aldols 2 from a,B-epoxy 

sulfoxides 3 with MezCuLi and carbonyl compounds 4 are listed in Table 1. 

Most notable is the regiochemistry of the aldols. Runs 3, 8 and 4. 6 show 

that both regioisomers of aldols were synthesized each other in pure form; it 

must be very difficult to obtain these aldols from 1-phenyl-2-pentanone or 

I-phenyl-2-nonanone wfth high regioselsctivity. This reaction is a kind of 

the directed aldol reaction.- 

As far as the mechanism of this reaction, the proposed one is as follows 

(Scheme 3). One electron-transfer from Me,CuLi to the a,6-epoxy sulfoxide 3 

gave an anion radical intermediate 8, which received second electron from 

Me*CuLi to give a dianion intermediate a. Then elimination of the 

phenylsulfinyl group of B took place to afford an enolate C, which was 

trapped with electrophiles (carbonyl compounds) to give the aldols 5. 
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Table 1. Synthesis of Aldol 2 from 1, 2 and 4 through 3 - 
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;, R2 ' R3 
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R4 R5 (equiv.) 'yield/% (T/E) a) b) 
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a) The yield from a,ti-epoxy sulfoxide 3. Isolated yield. b) The ratio of 

threo/erythro-isomer. Measured by 'H NMR. C) This reaction gave the aldol 

with 39% yield of 1-phenyl-2-nonanone. d) With trace amount of erythro isomer. 

Scheme 3 
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The scope and limitation, and further extention of this reaction to 

novel synthetic methods are underway in these laboratories. 
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