
Tetrahedron Letters No. 32, pp 2955 - 2958. 
Q kergamoa Frees Ltd. 1978. Printed in Great Btitain. 

A FACILE ENTRY TO VINYL KETONES 

Jean-Louis GRAS 

Laboratoire associe au C.N.R.S. no 109 - Universite d'AIX-MARSEILLE III - 

Rue H. Poincare - 13397 MARSEILLE CEDEX 4 . 

(bceived in UK 5 June 1978; accepted for gublication 12 June 1978) 

We recently described an efficient direct methylene transfer o of the 

carbonyle of some ketonic compounds (1) : 
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Derivatives of this type are useful intermediates in organic synthesis for 

their own reactivity (2) and for their ability to react as Michael acceptors 

The preparation of the parent vinyl ketones (&.p?. when R'= H ) has received 

considerable interest since several methods for the synthesis of methylene 

ketones are ineffective when associated to this problem (4). Moreover, few 

methods are available starting from a methyl ketone as precursor. 

In order to increase the scope of the former methylene transfer, we report 

herein the easy synthesis of some vinyl ketones from simple methyl ketones. 

The reagent is the inexpensive commercial trioxymethylene. 

Methyl ketones and trioxymethylene undergo a synthetically equivalent aldol 

(3) 

condensation when refluxed in aprotic solvant (THF or dioxanne) in presence of 

N-methylanilinium trifluoroacetate : TAMA (1). 
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This Mannich-type reaction proved to be particularly easy, The Mannich base 

first formed is neither isolated nor quaternized, but directly eliminated under 

the reaction conditions. This attribute, confered by a suitable choice of 

reagents, realizes a mild and efficient reaction in many cases. 

Some of our results are presented in the table below. 
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+ all compounds were identified by clear NMR, IR and elementary analyses. 
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As can be observed, both saturated and unsaturated ketones can be used. 

The site of formation of the Mannich base opened to controversy (2, 4b, 5). 

In the present reaction, methyl ketones such as 3 and 4 lead to the expected 

vinyl ketones in good quantity, which indicates a highly regioselective subs- 

titution of the a' (methyl) carbon. 

Branching at the 8 carbon like in methylisobutylketone 5 leads also to the 

vinyl ketone and only minor quantity of substitution of the a (methylene) 

carbon. 

Linear methyl ketone like L reacts indiscriminately to the a and a' positions 

to give a mixture 85 : 15 of isomers as well as the a,a'-diunsaturated ketone, 

when the reaction is conducted to completion. 

Problems which arise from regio and stereoselectivity will be discussed in 

due course. Despite this limitation, the present reaction appears to be of 

valuable importance. Reagents are simple, the procedure very easy and yields 

are generally quite adequate. 

Typical procedure : 

Trioxymethylene (1.08 g, 12 mmol), TAMA (2.25 g, JO mmol) and l-acetylcyclo- 

hexene 2 (1.24 g, >Q mmol) are refluxed 2 hr in 12 ml of dioxanne (distilled 

over Na), under N 2 atm and magnetical stirring. The mixture is cooled and 

6 mmol of trioxymethylene, 5 mmol of TAMA and 6 ml of dioxanne are added. The 

reaction is refluxed for another 2 hr, then diluted with pentane, water, then 

extracted with pentane. The organic layers are washed with H20, half-saturated 

aqueous NaHC03 solution and dried over MgS04. After concentration under vacuum, 

the fine crude is filtered through a short column of silica gel to yield 1.12 g 

(p=81%) of vinyl ketone. 

IR (neat) cm 
-1 : 1662, 1638, 1610. 

NMR (CC14) Gppm : 7.00 (d of d, J=17 Hz, J'=lO Hz, IH), 6.99 (8, IH), 6.26 

(d of d, J=17 Hz, J'=3 Hz, IH), 5.70 (d of d, J=lO Hz, J'=3 Hz, IH), 3.66 (m, 

4H), 1.76 (m, 4H). 
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