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A Simple and Efficient Heterogeneous Hydrolysis of N,N-Dimethylhydrazone 
Derivatives 

Hiyoshizo Kotsuki," Aya Miyazaki, lsao Kadota, and Masamitsu Ochi 
Department of Chemistry, Faculty of Science, Kochi University, Akebono- cho, Kochi 780, Japan 

A simple and efficient method for the silica gel-promoted hydrolysis of N,N-dimethylhydrazone 
derivatives to  ketones is described. 

N,N-Dimethylhydrazones are useful intermediates in organic 
synthesis and frequently employed for the ketone homologation 
through a-alkylation followed by hydrolysis.' In the course of 
our programs directed towards natural product synthesis via 
stereoselective reduction of bicyclic ketals,2 we needed a mild 
and efficient method for regeneration of the ketone function 
from dimethylhydrazone derivatives. Usually, such hydrolytic 
cleavage has been carried out by using several reagents 
including NaIO,, 03, and CU(OAC),.~ However, these are not 
always satisfactory owing to the rather drastic conditions. 
Fortunately, we found that treatment of a dichloromethane 
solution (1 5 ml/mmol) of dimethylhydrazone derivatives (easily 

prepared by the literature method ') with silica gel (3 g/mmol)4 
gave the parent ketones in good yields and the procedure has 
proven to be convenient and quite useful. The Table exhibits 
some successful results. From these results the following 
characteristics will be noted. (1) The acyclic dimethylhydrazones 
were hydrolysed more smoothly than the cyclic ones. (2) Entries 
1-4 show that the acid sensitive protecting groups are 
sufficiently stable under these conditions. 

Typical procedure for the preparation of (4a) is as follows. 
To a lithium salt of octan-2-one N,N-dimethylhydrazone (0.6 
mmol), in tetrahydrofuran (THF) (1 ml) was introduced 4-iodo- 
1-(t-butyldimethylsily1oxy)butane (0.48 mmol) in THF (1 ml) 
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Table. Silica gel-promoted hydrolysis of dimethylhydrazones" 

Entry Substrate(X = "Me,) Product Yield (%) 
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a Conditions: see Text. Isolated yields after flash chromatography or Kugelrohr distillation. ' Overall yields for two-step reaction: alkylation on a 
lithium salt of octan-Zone N,N-dimethylhydrazone with appropriate halides followed by silica gel-promoted hydrolysis. Bold line indicates the C-C 
bond formed. Yields are based on the starting halides which reacted. Incomplete reaction after 14 h. 

at - 78 "C and the mixture was allowed to warm to room 
temperature (2  h). Work-up gave the crude hydrazone (4), 

2 H. Kotsuki, Y. Ushio, I. Kadota, and M. Ochi, J. Org. Chem., 1989,54, 
5153; H. Kotsuki, I. Kadota, and M. Ochi, Tetrahedron Lett., 1989,30, 

1988,927. 

Sons, New York, 1981, p. 142. 

use wet silica gel, 

which was dissolved in dichloromethane (7.5 ml) and treated 1281; H. Kotsuki, y- Ushio, 1. Kadota, and M. Ochi, Chem. Lett-, 

with gel ( l S 5  g) at room temperature Overnight' 3 T. W. Greene, 4Protectjve Groups in Organic Synthesis,' John Wiley & followed by purification by flash chromatography afforded the 
ketone (4a) in 81% Yield; v,aX(neat) 715 (co) and 255 
(SiCH3) and 1 100 cm-' (50); GH(CDC1,) 0.05 (6 H, s), 0.89 (12 
H, s), 1.2-1.8 (14 H, m), 2.40 (4 H, t, J7.3 Hz), and 3.60 (2 H, t, J 
5.9 Hz). Synthesis, 1988, 56. 

4 Wakogel C-300 (2W300 mesh) was employed. It is not necessary to 
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