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We wish to report that a new' type Grignard reagent (2) derived from ethyl 

a-phenylsulfinylacetate (1)l) and 1 equiv of ethylmagnesium bromide or iodide 

in ethyl ether readily reacts at the a-carbon atom with common electrophiles 

such as aldehydes and ketones affording the corresponding addition compounds. 

The direct addition of the a-sulfinylcarbanions adjacent to the carbonyl 

group towards the electrophiles has not been entirely successful, since the 

carbanions are stabilized through an acetyl anion in which charge is highly 

delocalized onto the oxygen atom of the carbonyl group. 

Recently, we have found that the treatment of (+)-(RI-a(p-tolylsulfinyl) 

acetophenone (3) with 1 equiv of an alkyl Grignard reagent in ethyl ether 

produces an intermediate (5),2) and subsequent addition of another 1 equiv of 

the Grignard reagent yields a mixture of diastereomeric alcohols (4), almost 

quantitatively..3) The specific reactivity of the carbonyl group towards the 

Grignard reagent seemed to be ascribable to the absence of the distribution of 

charge in the intermediate (5)(Scheme 1). This finding have prompted us to use 
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the Grignard reagent in ethyl ether, in order to derive the new type Grignard 

reagent (2). 

Treatment of A with 1 equiv of ethylmagnesium bromide or iodide in ethyl 

ether at O°C quantitatively afforded the Grignard reagent (2) as a milky 

precipitate. When _$ was treated with carbonyl compounds, a facile reaction 

occured, and the corresponding addition product (6) was obtained in good 

yields (Eq 1).5) 
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In a typical reaction, a solution of'& (212.3 mg, 1 mmol) in ethyl ether 

was treated dropwise with an.ethereal solution of ethylmagnesium iodide 

(l.mmol) at O'C with vigorous stirring. After the stirring for 3 min, 

benzaldehyde (106 mg, 1 mmol) was added. The mixture was stirred for 1.5 hr 

at room temperature, followed by hydrolysis with a saturated solution of 

ammonium chloride. The ethereal layer was separated and the water layer was 

extracted with chloroform. Evapolation of the combined extracts under 

reduced pressure gave a crystalline residure which was recrystallized from 

carbontetrachloride to give ethyl 2-phenylsulfinyl-3-hyclroxy-3-phenylpropio- 

nate (6a) (white needles, 84% yield). Similarly, propionaldehyde, butyr- 

aldehyde, acetophenone, ethyl methyl ketone and cyclohexanone readily react 

with 3 to yield the corresponding adducts, kb"f. The results are summarized 

in Table 1. 
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By the use of Raney nickel, 4, the adduct (6) could easily be desulfurized 

to produce the corresponding f3-hydroxycarboxylic acid ethyl ester (7). 

Further study on the applications of organic syntheses of the Grignard 

reagent (2) is in progress. 

Table 1. Reactions of 2 and carbonyl compounds 

Aldehydes or ketones Products Yields(%) 
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OH 0 

CH3CH2CHO 

CH3CH2CH2CH0 

C6H5COCH3 

$°C2H5 
CH3CH2FH-CH-S-C6H5 (6b) 

OH 0 

vooCZH5 
CR3CH2CH2y-CH-S-C6H5 (6~) 

OH 0 

YH FooC2H5 
C6H5C-CH+6H5 (6d) 

& H3 0 

CH3CH2COCH3 
OH ?00C2H5 

CH3CH2 
'i 
-CH-S-C6H5 (6e) 

CH3 ct 

95 

95 

75 

82 

o= OH 
0 0 (6f) 93 

FH-S-C6H5 
COOC2H5 

(6a) ; nmr(60 MHz,CDCl3): 6 1.00(3H,t),3.73(1H,s),3.96(2H,q),5.35(1H,q), 
Anal: Calcd. C 64.13, H 5.70, Found C 63.89, H 5.90 

(6b); nmr: 6 0.94(3H,t),l.d8(3H,t),1.65(2H,q),3.50 and 3.60(1H,s), 
4.05(2H,q) 
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(6~); nmr: 6 0.90(3H,m),1.12(3H,t),1.60(4H,m),3.50 and 3.58(lH,s), 
4.10(2H,q), Anal: Calcd. C 59.13, H 7.09, Found C 59.03, H 7.03 

(6d); nmr: 6 0.85 and 1.15(3H,t),1.73 and 1.90(3H,s),3.83 and 4.16(2H,q), 

3.94 and 4.00(1H,s) 

(6e); nmr: 6 0.96(3H,t),1.04(3H,t),l.78(2H,q),3.57(lH,s),4.04(2H,q) 
(6f); nmr: 6 1.05(3H,t),1.65(10H,m),3.54(lH,s),4.03(2H~q~I Anal: Calcd. 

C 61.91, H 7.14, Found C 61.98, H 7.03 
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