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The organometallic compounds, especially 
■alkyl or hydride transition metal complexes, 
are attractive as catalysts because of their abil
ity to transfer alkyl or hydride groups to the 
substrates.1,2 However, simple hydride or alkyl 
complexes of transition metals are unstable be
cause of the accumulation of electron density on 
the metals, and most of the known alkyl or 
hydride complexes contain electron accepting 
ligands such as carbon monoxide or phosphine. 
Although vitamin B12 coenzyme has been known 
for quite a long time as a porphyrin derivatve 
containing a cobalt-alkyl a bond, 3,4 there has 
been little research on the analgous synthetic 
ligand complexes, especially the iron macrocy
clic complexes.

In an attempt to prepare the organometallic 
compounds containing macrocyclic ligands, we 
have searched for the suitable macrocyclic ligands 
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that lower the electron density of the metal ion, 
and, consequently, stabilize the metal-alkyl or 
metal-hydride <r bonds. The earlier studies on 
the stretching frequencies of carbon monoxide 
in the iron (II) carbon monoxide complexes 
containing various macrocyclic ligands revealed 
that the Fe-CO bond is weakened as the degree 
of the double bond conjugation in the macrocy
clic ligand increases.9 This implicates that the 
electron density of the iron atom is reduced as 
the degree of conjugation in the macrocyclic 
ligand increases.

In order to obtain further information on the 
electronic effects exerted by the extensively con
jugated macrocyclic ligands and -on the stabili
zation of the alkyl derivatives of the iron 
complexes by such ligands, we have investi
gated the electrochemical behavior of the iron 
complexes of [2, 5,11,14-tetramethyl-3,4,12, 
13,15,17-decaene-N3, N吃 N19, N20J (L).10
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The electrochemical reactions of the iron 
complexes of L were carried out in acetonitrile 
with tetraethylammonium hexafluorophosphate 
added as the eletrolyte. Cyclic voltammetry of 
tFenL(CH3CN)2] (PF6)2 exhibited one well de
fined reversible oxidation wave at -F1.05 volts 
and two well defined reversible reduction waves 
at —0.49 volts and —1.40 volts against the A형/ 

AgCl reference electrode. These correspond to 
one-electron oxidation, one-electron reduction, 
and two-electron reduction, respectively.

The oxidation potential and the reduction po
tentials measured in the present 옹tudy are 
higher than those observed with other iron(II) 
complexes of macrocyclic ligands with less 
degree of conjugation.12^14 This indicates that 
the fully conjugated macrocyclic ligand L is 
more efficient in attracting the electron density 
from the iron atom and more favoring the low 
oxidation states of the iron atom than other 
macrocyclic complexes.

Reduction of the iron complexes of L with 
sodium amalgam was also carried out. Treat

ment of an acetonitrile solution of CFeHL(CH3- 
CN)2〕(PF&)2 with sodium amalgam under rigo
rous exclusion of air and moisture-free condi
tions led to red precipitates (I), Further reduc
tion of an acetonitrile suspension of I with so
dium amalgam resulted in a green solution (II). 
The red and the green colored reduction pro
ducts were extremely sensitive to air and de
composed to brownish materials upon slight 
exposure to air. The IR spectrum of I showed a 
broad PF厂 band around 840cm-1 indicating the 
presence of the counter-anion. From the data 
available at present, I appears to be a Fe^d7) 
species with the formula of〔FeQLKCHaCN)〕. 

(PF&) and II appears to be a Fe° (d8) species 
with the formula of Fe°L.

Attempts to prepare an organometallic com- 
plexes of L were made. Treatment of II with 
methyl iodide under inert atmosphere gave pur
ple crystals. The IR spectrum of the purple 
crystals revealed the absence of the counter
anion, PF6~. Apparently the same crystals, 
probably CFenL(CH3)IJ, were obtained by rea
cting methylmagesium iodide with [FenLI2] wh
ich in turn was prepared from [FenL (CH3CN) 2〕 

(PFQ and lithium iodide. The reactions 
described in this letter are summarized in 
Scheme 1. The detailed characterization of the 
extremely air-and light-sensitive organometallic 
compound will appear elsewhere.

〔Fe"Ll2) (FeHL(CH3CN)2)(PF6)2 (FeniL(CH3CN)2)^

CH3MgI

(FenL(CH3)I)
ch3i

oxidative 
addition

(Fe°L)

reductive 
elimination

oxidation

Na(Hg>

e- or Na(Hg) 

reductive 
elimination

〔F#L(CH3CN))(PF6)

Scheme 1.
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