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Amidine-Enediamine Tautomerism. 
A Novel Michael-type Reaction 

Michel Phu*, Marina Chiriacescu, and Gilbert Revial 

Key-wds: amdine-ene-l.I- tautotneristn : Csltylorion ; 
Michoel~ reaclion: a-ahykdcydic~s; mahyl oclylale. 

Al&m& Qvlic wkiiaes 4 and II have been shown w be in N,C-WuWmeric equilibrium with lhe corresponding me-l.l- 
diamimv which an be C&y&ed by me&y1 acrylale, lead@ ru,pccrivcly W the Comjmdia2f substiruted am&us 
6 (or 7) and It. 

The useful Michael-type addition of imines la, reacting as their secondary enamine tautomers 2a, is 

well documented’. It was of interest to explore the possibility that a similar behavior could be observed with 

amidines lb and lactims lc. 

Hydrol. 

EWG 

EWG = electron 
~rewhwoup R = alkyl, aryl. a:A=C b:A=N c:A=O 

In this Letter we report our n%ults concerning cyclic amidihcs lb; showing that the reaction mentioned 

does indeed occur, and leads to the alkylated cyclic amidines 3b. 

A bibliographic survey shows that although the amidine N,N’-tautomerism has been the object of 

numerous studII*. no N,C-tautomexism such as lb=2b. has been reported. 
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When cornpound 113 (a starting amidine aheady substituted in the a-position ) is reacted in the same 

cottditions with one equivalent of methyl acrylate. adduct 12 is obtained quantitativelylt. 
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A striking diietwtce of reactivity towards methyl acrylate is observed with amidii 4 or 11 and 

imii la since the latter typkally requite thee days at room temperature to be completely convated’, in which 

conditions amidines 4 and 11 do not react. Either an ene-l.l-diamine such as 5 is less nucleophilic than 

secondary enamines. or it is present at a very low concentration at equilibrium. 

Thus. a previously umqxxted tautomeric process has been uncovered whith amidines, which allows 

to achieve C-Michael additions leading to potentially useful functionalized nitrogen-containing compounds. We 

are presently exploring the scope and other aspects of this novel reaction. 
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