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Absfmcr: Stereochemical results obtained from Ihe concomitant reduction and desulfinylalion of I-phenyl-2-pyridyl-2- 
@-lolylsulfmyl)- and 1,2diphcnyl-2-phcnylsulfiiyl ethanols wilh lithium aluminum deutide reveal lhat the reactions proceed 
slemqccificaily via cr-sulfmane as a cunmun intmmediate. 

Tricoordinated organic sulfur compounds such as suifoxides and sulfilimines are readily reduced to sulfides by 

treatment with various hydrkles such as lithium aluminum hydride (LAD).2 The mechanism accepted proceeds 

via an initial attack of hydride ion on the sulfmyl sulfur to give o-sulfurane as an intermediate. 

Meanwhile, the reactions of sulfoxides bearing heterocycles have been known to react with Grignard and 

organolithium reagents to afford not only ligand-coupling but also ligand-exchange products via ~-sulfura~~~.~ 

Recently, Khn and Gae have proposed that reduction of sulfilimines with LAH also proceeds via ligand-coupling 

within o-sulfuranes as intermediates on the basis of substituent effect for the reactionsP Futthennore we found 

that several sulfoxides on treatment with LAHS afforded the desulfinylated products together with the sulfides. 

When lithium aluminum deuteride (LAD) was used in place of LAH, deuterium was incorporated quantitatively 

and stereospecifically into the a-carbon atom of desulfinylated compounds. In this paper, we describe the 

stereochemical results for this unusual reductive desulfmylation of the sulfoxides on the basis of ligand-coupling 

process via u-sulfurane. 

A typical experimental procedure is as follows: A solution of erythro I-phenyl-2-pytidyl-2-(p-tolylsulftnyl) 

ethanol (la)6 (20 mg, 0.59 mmol) in dry tetrahydrofursn (l’H.F) (10 mL) was slowly added to a suspension of 

LAD (55 mg, 1.30 mmol) in dry THF at 0 “C under an argon atmosphere, then the mixture was stirred at room 

temperature for 8 h. After usual work-up, the crude products were separated and purified by column 

chromatography (silica gel, ethyl acetate : n-hexane = 1 : 1) to give pure 1-phenyl-2-pyridyl-2-(p-tolylthio) 

ethanol (3a) (54.6 mg, 39 %) and 2deuterio-1-phenyl-2-pyridyl ethanol (Sa) (49.8 mg, 42 5%) (Scheme 1). 

The configurations of Co and C$ in the products 3a and 3b were confiied to be identical with those of the 

starting sulfoxides la and lb whose structures had been determined previously5 and deuteritmr was not indeed 

incorporated at the Co in 3 by inspection of their 1I-l NMR spectra. Thus. the reduction should proceed at the 
sulfur atom and not via the Rummeter type reaction involving an initial a-proton elimination by LAD as shown in 

Scheme 3. 
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scheme 1 

On the other hand, the configurations of 5a and Sb were determined by tH and 1% NMR spectroscopy, while 

the deuterium contents were determined by mass spectroscopy. Interestingly, since the desulfinylated 

compounds Sa, Sb and 6a, 6b7 were found to be a sole diasteteomer. namely either one of the two 

diastereomers, erythro(R&p/ScoRc@ or threo(Sc&g/R&Q) fotm, determined by their lH NMR spectra, the 

desulfinylation reaction at the Co in 1 or 2 takes place either by an SN2 like pathway which may give rise to 

inversion of the contIguration or by ligand coupling via o-sulfurane with retention of the con@uration. It is well 

known that vi&al IH-tH and 1%*H coupling constants follow a Karplus type relationship with the dihedml 

angles* so that gauche-coupling constant is expected to be much smaller than trans-coupling constant. The 

vicinal tH-tH and W-1H coupling constants of Sa and Sb am summarized in Table 1.9 

The 2JRH coupling constants of 5a and 5b are 9.4 Hz and 1.7 Hx respectively indicating that the relative 

configuration between two methine protons should take nearly trans in 5a, while cis in 5b. Similarly, the 3JC~ 

coupling constants of 5a and Sb are also 1.7 Hz indicating that the relative configuration between p-phenyl group 

and u-proton should take cis in both cases. 10 Thus, the configuration can be detemhed to be erythro for Sa and 

three for 5b respectively (Fig. 1). 

Furthermore, in order to determine the configurations of 6a and 6b obtained, we prepared erythro isomer 6a’ 

(R&cg/ScoRcg) which was readily synthesized from trans-stilbene as shown in Scheme 2.t1 Since the lH 

NMR spectra of 6a’ thus obtained was identical with that of 6a, the configuration of 6a was identified 

Table 1. The vicinal ‘H-lH and l3C-lH cowling cmstsnts of k and Sb. 3 
compd 3JHa-HS(H@ ~iposi~ 3JC8-H10@) 2JCS-H13 (Hz) 3JC8-Ha(H@ 4 

Sa 9.4 5 

Ha 6.9 3.3 

HP 6.9 1.7 10 

Sb 1.7 11 
Hg 6.9 1.7 

2JC&Hg and 4J~.Hl 1 were no( observed. 
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unambiguously as an crythro and hence 6b aa a thrw isomer. This result demonstrates rationally that the 

dcutezium atom in 6 was incorporated with complete retention in the dcsulfinylation via an initial formation of 

o-sulfurane as an intermediate. 

Consequently, the mechanism in the desulfiiylation of sulfoxides 1 and 2 with LAD should proceed via an 

initial formation of the a-sulfumnc [A] as an intermediate from whiih the ligand coupling process involving eithe.r 

deuterium atom and a-carbon atom or sulfinyl oxygen atom with retention of configuration as illustrated in 

Scheme 3. 
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