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Summary:Reaction of chromium-complexed benzaldehydes having a trimethyl- 
silyl group at the ortho position with cyclic silyl enol ethers gave, 
after decomplexation, the erythro products in a highly selective manner. 

The synthetic potentiality of arene chromium tricarbonyl complexes 1 ) 

has been well demonstrated. Among several significant properties, Reetz') 

and Uemura3) has independently taken advantage of the tricarbonyl- 

chromium-stabilized benzylic carbocations for a stereoselective carbon- 

carbon bond formation. We explore here another useful application of the 

stabilized benzylic carbocation of arene chromium complexes in a highly 

stereoselective reaction. This communication deals with the successful 

first example of the highly erythro selective aldol reaction of chromium- 

complexed benzaldehydes with cyclic silyl enol ethers 4) In the presence 

of Lewis acid where the ortho trimethylsilyl group in the benzaldehydes 

(1,2,3) plays a significant role to attain a high selectivity. 

The chromium-complexed benzaldehyde derivatives (1,2,3) were 

prepared from the parent aldehydes5) under the established condition. 61 

The typical experimental procedure for the aldol process is exemplified 

by the reaction between tricarbonyl(2-trimethylsilylbenzaldehyde)chromium 

f5 (CO13 

1: X=H 7:n= i 

erythro( E) 

2: X=OMe a:n= 2 threo( T) 
3: X=CI g:n= 3 

i : BFSwOEt, /CH,CI~ I-78’C ii:CANIMeOHIO’C 
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Table 1. Reaction of Chromium-Complexed and Uncomplexed Benzaldehyde 

Derivatives with Silyl Enol Ethers 

entry aldehyde silyl en01 aldol yield(%ja 

ether product (E : T)’ 

1 1 7 10 61(96:4)' 

2 1 8 11 70(90:10) 

3 1 9 12 75(>98:2) 

4 2 7 13 95(93:7) 

5 2 8 14 70(97:X) 

6 2 9 15 86(>98:2) 

7 3 7 16 69(95:5)' 

8 3 8 17 72(92:8) 

9 3 9 18 94(95:5) 

======================================================================== 

Me 

IO d- CHO 4 7 19 84(50:50) 

CrKO), 

11 @- Cl-i0 5 a 20 91(47:53) 

Cr(C013 

12 7 10 63(62:38) 

a) Yields of products isolated, after decomplexation, by flash chromato- 

graphy. b) Determined by 400-MHz 'H NMR spectra unless otherwise stated. 

c) Ratio of each pure isomer isolated by flash chromatography. 
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intermediate 4b) should be captured by nucleophilic silyl enol ethers via 

the transition state A rather than B affording the erythro product. 

Further application of this newly developed aldol procedure is now 

under active investigation. 
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