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Orientation Control in the Michael Reaction 
By G. L. BUCHANAN and G. W. MCLAY 

(Chemistry Department, University of Glasgow) 

IN a recent publication,l i t  has been noted that cm.-1] in which the methyl signal appears as a 
when the Michael addition of methyl vinyl ketone doublet a t  T 8-93 ( J  7.0 c./sec.) and which is there- 
to cyclopentanone is carried out in the absence of fore formulated as (IV). Similar results accrue 
strong base,a i.e., by heating the related Mannich from experiments with methyl vinyl ketone and 
base in an excess of cyclopentanone, the di- 4-dimethylaminobutan-2-one. In  the presence of 
addition by-product which is formed in low yield, potassium hydroxide the former yields (V)a 

(111) R = P h  
(V) R =Me 

has the 2,Ei-orientation (I), rather than the 2,2- 
orientation (11) normally encountered in the base- 
catalysed rea~t ion .~  This observation prompts us 
to record our own experience of abnormal orienta- 
tion. 

When phenyl vinyl ketone is condensed with 2- 
methylcyclopentanone in the presence of potassium 
hydroxide,, the product [m.p. 40-42'; vco (CCl,) 
1736, 1689 cm.-11 shows a sharp singlet (7 8-98) for 
the methyl group, in the n.m.r. spectrum, as 
expected for structure (111) .6 However, when p- 
dimethylaminopropiophenone is heated in 2- 
methylcyclopentanone, the main product (76%) is 
an isome9 [m.p. 68-70"; vco (CCl,) 1739, 1692 

(IV) R = PI1 
(VI)  R = Me 

[vco (CCl,) 1736, 1720 cm.-l] showing a singlet 
methyl signal (T 9.03) whilst the latter, on thermal 
decomposition in 2-methylcyclopentanone affords 
(VI)6 [vco (CCI,) 1739, 1723 cm.-l] in which the 
methyl signal (7 8.94) appears as a doublet 
(J 6-0 c./sec.). 

It appears likely that the orientation effect 
described above will prove to be general,s and that 
orientation in the Michael reaction can be controlled 
by choice of experimental conditions. The 
mechanism of the process is also of interest and will 
be discussed in a later communication. 
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