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Abstract : New cmfmnyliron complexes of I-am-1,3-dienes 3,4 and 6 bearing an 
a!&hyde function in position 4 are easilyprepand fm the fuwVadehj-tie compkxes, I 
and 5, by BZB Wittig reactions. 

Azadiene carbonyliron complexes were first described in 1967.1 They are usually prepared by direct 

complexation of aJ3 unsaturated imines 1.2 and this reaction can be diastereoselective in the case of imines 

bearing a chiral substituent on nitrogen .3 Condensation of amines with tetracarbonyliron complexes of a$- 

unsatumted catinyl derivatives is also very useful, especially in the case where the corresponding free azadienes 

are unknown.4 These carbonyliron complexed azadienes are easily characterized by spectroscopic means and X- 

ray data indicates an q4 complexation for the N-cinnamylidene-aniline Fe (CO)3 complex.5 However, equilibrium 

between x and u bonded forms has been demonstrated in some casesP 

Very few studies have been reported concerning their chemical reactivity. However protonation on 

nitrogen,% reaction with hard nucleophiles leading to a new synthesis of pymles, 3~ and their use as effkient 

transfer agents for the Fe (CO)3 unit, 7 have been described. The low number of reports is probably due, at least 

in part, to the limited number of compiexes presently accessible. As part of our program dealing with the use of 

carbonyliron complexes in organic synthesis,8*9 we chose to prepare new I-aza- 1,3-dime complexes bearing an 

aldehyde group in position 4. This extra function is important not only in terms of structural and bonding studies 

but should also extend the synthetic potential of these complexes. We report here our preliminary results in this 

field with the synthesis and characterization of the new carbonyliron complexes 3,4 and 6. 

Our synthesis starts from the easily accessible carbonyliron complexes of fumaraldehyde 1 and 5 9 and uses 

the aza Wittig reaction.1° Reaction of the q2 complex 1 with the iminophosphorane 2 ( I .5 eq.) for 5 hours in 

snhydrous CH$l2 at 40°C gave the q4 complex 3 (48 % yield after chromatography). 
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Hydrolysis of the acetal using Conk’s method 11 smoothly afforded the new formyl complex 4. The structure of 

these complexes is easily established from spectral data 12 ; in particular the chemical shins in the 1H and k3c 

NMR unambiguously establish their q4 structures. 
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Under similar conditions the # complex 5 reacts with 2 ( 1 eq.) to give a 7 : 3 mixture (49 % overall yield) 

of the easily isolated ctystalline complex 4, as well as its more labile isomer 6 dmmc&i&onlybyspectmldata. 

It is interesting to note that we could not establish an equilibrium between these two isomers. Heating either pure 

4 or mixtures earicbed in 6 gave only slow decomposition of these complexes and no e&lence couid be obtained 

for a possible bond shift isomerlxation. 
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It is also important to point out that none of these complexed axadienes could be obtained using the standard 

condensation reactions of 1 or 5 with various primary amlnes. Thus, tie azs mtig llcactioa w&Jr lias not 6een 

used before in the chemislry of carbonylizvn complexes apperus to be a very e&ient altemative because of the 

neutml n?actJon conditions 

In a preliminary experiment dealing with the reactlvlty of the free aldehyde group in 4 we establiied that the 

reaction with methyl Gtignard gave a 1: i mixture of alcohols Y-exo (more polar) 7 and Y-endo (less polar) 8, 

which were easily separated by chromatography. 13 

In conclusion, we could prepare the first exampJes of fuctionalized 1-axa-1,3-dienes complexed to 

carbonyliron moieties, by taking advantage of the mild conditions of the axa Wittig reaction. Extension to new 

complexes bearing other functionalixed groups will provide a better understanding of the bonding properties 

($-$ structures, bond shifts) of such derivatives, as well as their synthetic potential. 
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