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The electric dipole moments of the complexes ;rr-LFe(C0)3, where L = 
trans-PhCH= CHCHO, trans-PhCH= CHCOMe, trans-PhCH= CHCOPh, trans, trans- 
PhCH= CH-CH= CHPh and CH2= CHCHO, have been measured. The preparation 
of the last two complexes is also described. A vectorial analysis of the moments 
leads to the conclusion that the complexes are 7r in type, i.e. the aldehyde and 
ketone ligands bond to the iron via the olefinic and carbonylic bond and do not 
involve the oxygen lone pairs. The metal to ligand back-bonding is stronger in 
the aldehyde and ketone complexes than in the butadiene ones. 

Introduction 

In complexes of the type rr-LFe(C0)3, where L is an (ar, p) unsaturated al- 
dehyde or ketone, the organic moiety may bond to the iron using, apart from 
an olefinic bond, (i) the z electrons of the C=O bond or (ii) the oxygen lone 
pairs. Information as to the preferred mode of bonding has been obtained from 
X-rays [l] and IR and NMR spectra [2-41. From the structural parameters ob- 
tained for r-(PhCH=CHCHO)Fe(C0)3 it was deduced that the n-electrons of the 
organic carbonyl group participate in bonding to the metal in a manner similar 
to that suggested for the compounds n-(1,3-diene)Fe(CO),. IR and NMR spectra 
[Z] of the same compound lead to the conclusion that the preferred configura- 
tion is (i), although it was not possible to entirely exclude the existence of (ii). 
For complexes with L = crotonaldehyde-n-butylimine [ 33, benzilideneacetone 
and chalcone, NMR measurements [4] gave, instead, the same results as were 
obtained from X-rays [ 11. Since, the conformations (i) and (ii) have very differ- 
ent polarity, electric dipole moment measurements should contribute to a solu- 
tion of the problem. 

This article describes the dipole moments observed for complexes of the 
type 7r-LFe(CO)J having L = pans-PhCH=CHCHO, trans-PhCH=CHCOMe, trans- 
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having a positive charge on the phenyl group and a negative charge on the oxy- 
gen atom is expected to be considerable, given the large distance between these 
two charges. Hence, the fact that the moments of the corresponding complexes 
are almost identical indicates that in these the phenyl-carbonyl conjugation is 
greatly reduced because the four x electrons of the heterodiene system are al- 
ready involved in bonding to the metal. However, there is still a cetain amount 
of conjugation present, as shown by the fact that the moments of these three 
complexes are slightly higher than of the complex r-(CH2=CHCHO)Fe(C0)3, 
which has no phenyl group. 

Conclusions 

A comparison of the theoretical moments (though calculated only approx- 
imately) for the “mixed” complex and for the z-type complex with the observ- 
ed moments suggests that the structure present is the % structure, in agreement 
with experimental data in the literature. The reason for this resides, very prob. 
ably, in the greater resonance stability of the planar form of the ligand compar- 
ed to the distorted form which would be present in the “mixed” complex. This 
resonance arises only marginally from contributions of extreme forms having a 
positive charge on the phenyl group and negative charges on the oxygen atom. 
It mainly arises from the delocalisation of the four electrons of the C= C-C= 0 
system over all three bonds, as observed for the C=C-C=C system [14]. Al- 
though the main contribution to the iron-heterodiene bond is due to the orbit- 
al comprised of the four delocalised electrons, the presence of substituents may 
partially alter the planar structure of the organic ligand, giving the extreme 
atoms of the conjugated system partial sp3 character, as observed in other olefin- 
ic complexes [J.5]. 
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