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A Novel Reduction of PKetoester with 
Cp,TiC12/i-PrMgBr System 

Yongping Yu" and Yongmin Zhangb * 

"Department of Chemistry, Zhejiang University, 
Hangzhou, 310027, P. R. China 

bDepartment of Chemistry, Hangzhou University, 
Hangzhou, 310028, P. R. China 

Abstract: PKetoesters react with Grignard reagent in the presence of a 
catalytic amount of CpzTiClz to afford the corresponding ketones. A possible 
mechanism is also proposed. 

Sat0 and his coworkersC1' reported previously that Grignard reagent contain- 

ing F H  could reduce alkyl ketones, aldehydes and esters to their correspond- 

ing alcohols in the presence of a catalytic amount of Cp,TiCl?. They also de- 

voloped the Cp2TiC1?-catalysed hydromagnesiation reaction of alkynes and 

this type of reaction has recently become widely used in organic synthe- 

s i s $ t j  . But aromatic and a,eunsaturated carbonyl compounds could not be 

reduced to the corresponding alcohols. We have also described the Cp2TiC,ls- 

catalyzed reductions of imines and isocyanates by Grignard reagents. ci-i' 

Herein we wish to report a novel C-C bond reductive cleavage of eketoesters 

by isopropylmagnesium bromide in the presence of a small amount of 

* T o  whom the correspondence should be addressed 
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244 YU AND ZHANG 

CpzTiClz to give corresponding ketones. The results are summarized in 

Table 1. 

*R'COCHzR 
l h o i  %CpzTiClz 

I. t. 
R1COCHF?C02R3 +i-CaH7MgBr 

Table 1 Cp2TiC12-catalyzed reduction of Pketoesters by i-PrMgBr 
- 
q0 
- 

1 

2 

3 

4 

5 

6 

7 

8 - 

Substrate 

gOEt 
S O E t  

PhCOCHZCOzEt 

PhCOCHzC02Me 

PhCHzCOCHzC02Me 

PhCH2COCHZCOZEt 

PhCOCHCH,C02Et 

PhCOCHCH3C02Me 

Product 

-", 
0 

PhCOCH, 

PhCOCH, 

PhCHZCOCH3 

PhCHZCOCH, 

PhCOCHzCH3 

PhCOCHzCH, 

41-42/12 
( 47/ 15  '" 

27-28/12 
(23 - 24 / 10 '*' 

91-92/8 
( 67/5 1 '" 

91-92/8 
(86. 7/6)'" 

71 

69 

63 

62 

58 

59 

78 

73 

a. Yield of isolated product. 

The advantages of this one step dealkoxycarbonylation of Pketoesters are 

mild and neutral condition and simple operation. 

By analogy with the mechanism proposed for Cp?TiC12-catalyzed reduction of 

carbonyl compounds ,c4' we suggest that the principal intermediate of this 

catalytic C-C bond cleavage reaction is CpzTiH. A presumed mechanism has 

been described as follows. 
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REDUCTION OF p-KETOESTER 245 

As shown in Scheme I ,  in the first step, isopropylmagnesium bromide reacts 

with CpzTiC1, to form the isopropylmagnesium compound 1. Cp,TiR is 

unstable and can easily be decomposed to Cp?TiH 2. Cp,TiH 2 reacts with 

Pketoester to form intermediate 3 which is fairly reactive and easily 

exchange with Grignard reagent at meantime. Then the C-C bond of the 

imtermediate 3 is cleaved. 

Scheme I 

A\ CpzTiC1,+ 2 i-PrMgBr +Cp2 TiCH(CHJ, 

0 OMgBr / L-\C_,' 
II L I 

HC-OR' + R" CH:RZ 

f 

CCp2 TiH3 
'L 

C-OR' 
\ / ' \  

CH H 

R2 
I 

3 

Experimental Section 

'H NMR spectra were recorded in CDCl, on JEOL PMS 60 Si spectrometer 

using TMS as internal standard. IR spectra were obtained on a PE 683 spec- 

trometer (neat). The reaction were performed in a Schlenk type glass appa- 

ratus and under a nitrogen atmosphere. 
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246 YU AND ZHANG 

General procedures are as follows : The reaction was performed under nitro- 

gen atmostphere. Isopropylmagnesium bromide in THF (40 ml , 1.0 MI was 

added to an ether solution of Cp2TiC1,(0. 25 g ,  1 mmol), and the mixture 

was stirred for 10 min at room temperature. eketoester (10 mmol) in dry 

ether (10 ml) was slowly added dropwise under nitrogen over about 1 hr. 

The resulting mixture was stirred for 4 hr at room temperature. The reac- 

tion mixture was then acidified with HCl (25 ml , 2  N) , extracted with ether 

(20  ml X 3). The combined ethereal was dried over anhydrous magnesium 

sulfate. The solvent was evaporated and the crude product was purified by 

distillation. The products were fully characterized by their '€3 NMR and IR 

spectra, and by their b. p. data. 
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