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Summary: Alkylations of dianions of 8-hydroxysulfoxides and 8-hydroxysulfones 

have been found to be affected by chelation of a Li cation with a sulfinyl 

group and by coordination of the cation with tetrahydrofuran rather than a 

sulfonyl group, respectively. 

Dianions of the compounds containing an electron-withdrawing group and 

a hydroxyl group at the l- and 2-positions are widely applicable to organic 

synthesis. Dianions of 8-hydroxysulfones are reactive towards a variety of 

electrophiles, 1) and have been employed for preparation of some lactones. 
l-3) 

However, the stereochemical problem in alkylations of these dianions have not 

been elucidated. Here we wish to report the stereochemistry in the alkylations 

of dianions of (SE,2S*)- and (RS, * 2S*)-1-phenylsulfinyl-2-alkanols (1 and z), 

and 1-phenylsulfonyl-2-alkanols (3). 

The sulfoxidesland 2 were prepared by stereoselective reduction of the - - 
corresponding ketones with diisobutylaluminum hydride in the presence or 

absence of ZnC12, 4) and purified by column chromatography on silica gel. 

Treatment of the dianions generated from l-3 and butyllithium (2.2 equiv.) -- 
with alkyl iodide in tetrahydrofuran (THF) at -78 "C yielded a diastereo- 

isomeric mixture of syn- and anti-products [(4A-6A) and (4B-6B)].5) The -- 
configurations of 6A and 6B were determined by J 

H,,H8 
values in their 'H NMR 

6) 
- - 

spectra, and those of 4 and 5 were determined by the similar NMR observation - - 
after converting 4 and 5 to the corresponding sulfones 6 with m-chloroper- - 
benzoic acid. Further treatment of one isomer of 4-6 with butyllithium at -- 
-78 'C resulted in no interconversion to the other isomer, These results are 

shown in Table 1. . . o H OH 
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Table 1. Alkylations of dianions of l-3 -- 

4A/4Ba 5A/5Ba 6A/6Ba 
R R' 

-- -- -- 
(Yield/%)b (Yield/%)b (Yield/%)b 

1 

- a 11/89 22/78 51/49 - CH3 CH3 
(86) (86) (98) 

b (CH~)~CHCH~ CH~ 4/96 28/72 78/22 
(96) (96) (72) 

C n-C9H19 CH3 5/95 19/81 - 78/22 
(70) (72) (72) 

d C6H5CH2 CH3 3/97 5/95 85/15 
(84) (58) (62) 

e n-CgHlg n-C8H17 l/99 2/98 83/17 - 
(59) (42) (45) 

a Determined HPLC. 
b 

Isolated yield. 
3 - 

(6~) - CZ-Li$..C' 

1 
I J 

Interestingly, alkylations of the dianions of 1 (6B)sc/cvH 
- 

occurred stereoselectively, the 5A/5B ratio was quite I R -- 
different from the corresponding 6A/6B ratio (e.g., C6H5S02 

-- 

.Li+ 
_’ ‘. 

0 ‘O- 

5Ad/5Bd = 5/95, whereas 6Ad/6Bd = 85/15), -- -- and the stereoselectivity in formation 

of 2 and 6 increased with increasing bulkiness of R and R'. When alkylation of 3c - 
(R = n-CgHlg) with methyl iodide was carried out in THF containing N,B,N',N'- 

tetramethylethylenediamine (TMEDA, 2.2 equiv.) or hexamethylphosphorus triamide 

(HMPA, 2.2 equiv.) at -78 "C, the 6Ac/6Bc ratio changed respectively to 72/28 or -- 
56/44, but neither TMEDA nor HMPA affected the stereochemistry of the methylations 

of lc and 2c. - - 
These findings may be explained as follows. An alkoxide group (-O-Li+) in 

the dianion of 2 coordinates with THF or TMEDA rather than a sulfonyl group. 

On the other hand, chelation of Li cation with an alkoxide group and a polar 

sulfinyl group plays an important role in both dianions of 1 and 2. - - 
Although chelation between a carbonyl group and a sulfinyl group sometimes 

requires Zn cation, 7) Li cation is effective in chelation of an alkoxide anion 

and a sulfinyl group. The present results provide the significant information 

regarding to coordination of a metal cation with THF or TMEDA. 8-12) 
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