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Abstract 

Cyclometallated complexes of magnanese(1) with l-methylphenylimidazoles have 
been prepared. IR and ‘H NMR spectroscopic studies show they are octahedral 
complexes in which the imidazole ligand is bound to the metal through the nitrogen 
and phenyl C(6) atoms. When the imidazole ligand with two phenyl groups at the 
C(2’) and C(4’) atoms is used, both possible cyclometallated compounds are 
obtained. 

Introduction 

Cyclometallation reactions with aromatic heterocycles have been widely studied 
[l], but those involving phenylimidazoles have received little attention [2-41. The 
present paper describes the preparation and structural characterization of cyclome- 
tallated compounds of manganese(I) with six different phenylimidazoles. 

Experimental 

Solvents were dried and degassed by standard methods. Elemental analyses were 
carried out with a Perkir-Elmer Elemental Analyzer 240-B. IR spectra were run as 
cyclohexane solutions or as Nujol mulls between cesium iodide plates in a 
Perkin-Elmer 180 spectrophotometer. ‘H NMR spectra were recorded with a 
Bruker WM 250 spectrometer with Si(CH,), as internal standard. 

Synthesis of the compounds 

MeMn(CO), [5] and 2,4-diphenylimidazole [6,7] were prepared as previously 
described. 1-methyl-2,4-diphenylimidazole was made by treating a solution of 
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Fig. 1. Where there are more than one phenyl ring their numbering is analogous to that shown in a or b. 

could be due to (a) the influence of the phenyl ring at position 5’ of the imidazole 
ring and (b) a-back-bonding from the metal to the phenyl ring bound to it. We 
think the latter is more likely since in complexes with only one phenyl ring this shift 
is still observed. The shift is smaller than that observed for similar palladium(I1) 
complexes [lo], since manganese(I) is not as electron rich as palladium(I1) and 
furthermore it is bound to four n-acceptor carbonyl groups. However, the H(5) 
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Fig. 2. IR spectrum of Vb, in cyclohexane solution. 
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signal is strongly shifted towards high frequency owing to the anisotropic effect of 
the carbonyl triple bond, as has been observed before [2,11]. The ‘H NMR spectra 
for complexes IIb and Vb show that the G(N-CH,) value is close to that for the free 
ligand (see Table 2). In complexes Ia and IVa, where metallation takes place on a 
phenyl ring in position 2’ of the imidazole ring, the N-CH, signal is shifted to high 
frequency by ca. 0.25 ppm as a result of the twisting upon metallation of the phenyl 
ring initially co-planar with the imidazole ring, so that the methyl group falls into 
the deshielding zone of the phenyl ring. In complexes derived from ligands III and 
VI, where there are two phenyl rings in positions 2’ and 4’ of the imidazole ring, the 
‘H NMR spectra s how two singlets ca. 4.0-3.2 ppm for the N-CH, protons 
corresponding to the two possible isomers. In each case the weakest signal, ca. 4.0 
ppm in IIIa and Via, is ascribed to the isomer cyclometallated through the phenyl 
ring in position 2’ of the imidazole ring. The other signal, S 3.54 (IIIb) and 3.25 
(Vlb) ppm, is shifted towards low frequency due to the phenyl ring in position 2’ of 
the imidazole ring, now perpendicular because of the steric effects, producing a 
shielding of the N-CH, protons. This effect has been observed with cyclometallated 
complexes of palladium(H) [lo]. 
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