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Abstract: a-Lithiation of aryl2-pyridyl sulfoxides, treatment with L-menthyl sulfinate, and desulfinylation 

with Grignard reagents gave optically pure aryl2-pyridyl sulfoxides in moderate yields. 

Optically active sulfoxides have been widely used as chiral sources for asymmetric synthesis. Among the 

several known preparative methods of optically active sulfoxides, Andersen’s procedure (the reactions of optically 

active sulfinates with Grignard or organolithium reagents) is the simplest and most useful for the preparation of 

common optically pure sulfoxides.1) On the other hand, there are a few reports for preparation of optically active 

sulfoxides bearing azaheterocycles, i.e., pyridine or quinoline. One is the asymmetric oxidation of methyl 2- and 4- 

pyridyl sulfides using Sharpless oxidation method2) while we reported that the reactions of 3- and 4-pyridyl 

Grignard reagents with (+)-(R) ptolyl I-menthyl sulfinate (1) to give optically pure pyridyl sulfoxides in good 

yields.3) However, this Andersen’s process was unsuccessful to prepare 2-pyridyl isomer since when 2-pyridyl 

Grignard reagent4) was treated with the sulfinate 1, the coupling product, 2-(L-menthoxy)pyridine, was obtained in 

67% yield as a sole product instead of getting the desired 2-pyridyl sulfoxide. 

After several trials, we found that the initial treatment of 3-lithiated aryl2-pyridyl sulfoxides with Andersen’s 

ester 1 and subsequent desullinylation with Grignard reagent became a convenient synthetic method for optically 

pure aryl 2-pyridyl sulfoxides. This communication reports the first synthetic method of optically pure aryl 2- 

pyridyl sulfoxides. 

When 2-pyridyl ptolyl sulfoxide (2) was treated with LDA5) and subsequently with 1 to give 2,3-bis(p 

tolylsulfinyl)pyridine (3) in 66% yield. The bis-sulfoxide 3 contained two diastereomers [(R)-(S), less polar 

compound 3a and (S)-(S), more polar compound 3b] which were readily separated to each isomer by column 

chromatography (silicagel, n-hexane/ethylacetate =1/l). Isomer 3a was treated with p-tolyl Grignard reagent and 

then with water to give (-)-(R) 2-pyridyl ptolyl sulfoxide (4a) and di(ptolyl)sulfoxide in 71 and 78% yields 

respectively. The substitution reaction was observed only at the sulfinyl group attached at the 3-position in the 

pyridine ring. Similarly, the isomer 3b was treated with ptolyl Grignard reagent to give (+)-(S) 2-pyridyl ptolyl 

sulfoxide (4b) in 83% yield. The absolute configurations of the sulfoxides obtained were assigned by comparison 

of their optical rotations with (+)-(S) 3- or 4-pyridyl ptolyl sulfoxides reported previously.3) The structures were 

identified by comparing the spectrum data with those of the authentic su1foxides.Q Their optical purities were 

determined by liquid chromatography using chiml cell OB- 1 (Daicel Co.). The results are shown in Scheme 1. 
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Scheme 1 

Furthermore, on similar treatment as described above, racemic phenyl and 1-naphthyl2-pyridyl sulfoxides 

were converted to the corresponding optically pure sulfoxides in about 40% total yields. Their optical rotations of 

the sulfoxides obtained are shown as below. The physical properties were consistent with the authentic samples 

prepared elsewhere. The absolute configurations of I-naphthyl 2-pyridyl sulfoxides obtained were assigned 

tentatively by comparison of their optical rotations with those of optically pure I-naphthyl ptolyl sulfoxides 

reported previously. 1) 

s_+~ (R) [alo=-41° (c=1.02. CHCl3) 
(S) [alo=+42” (c=l.OO. CHCls) 

0 mp 73°C Total yield 36% 

;_Naph_, (R) [+,=-434” (c=l.lO. CHCls) 
, (S) (0]~=+430” (cll.26, CHCIJ) 
0 oil Total yield 37% 

A combination of these reactions will be promised to become a convenient preparation of various optically 

pure aryl 2-pyridyl and other azaheteroatylic sulfoxides which are hardly to prepare by conventional methods. 

Further work is now in progress in this laboratory. 
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