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Abstract 

The thermal reaction of Fe,(CO), with dibenzylideneacetone in 
boiling diethyl ether gives the dinuclear yellow-orange air-stable 
p-(T*,$-dibenzylideneacetone)Fe,(CO), (I). The structure of the 
complex was determined by IR, ‘H NMR, and 13C NMR spec- 
troscopy, and X-ray crystallography. 
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As part of our interest in the reactivity of ketene 
complexes of transition metals towards nucleophiles 
and especially tertiary amines [l], we carried out the 
synthesis of a large variety of Fe(CO), complexes of 
a$-unsaturated ketones, the starting material for such 
ketene complexes. It is well known that c@un- 
saturated ketones and aldehydes react thermally with 
Fe,(CO), to afford tri- and tetracarbonyl complexes 
[2]. Some tricarbonyl complexes can be obtained by 
heating their less stable tetracarbonyl precursors [3&l. 
Reaction of the ketones PhC(CH,)CHCOPh and 2,6- 
dibenzylidenecyclohexanone with the iron carbonyl 
leads directly to the tricarbonyl complex in both cases; 
the tetracarbonyl complexes were not observed during 
these reactions [3]. In an attempt to synthesize the 
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tricarbonyl complex of benzylideneacetone, we discov- 
ered that the dinuclear complex I was formed from the 
thermal reaction of dibenzylideneacetone and diiron 
nonacarbonyl (eqn. (1)). 

The dinuclear nature of this kind of complex makes 
it unique since, to our knowledge, there are no reports 
in the literature of dinuclear complexes with two 
-Fe(CO), fragments bridged by an cY,p-unsaturated 
ketone. 

Dibenzylideneacetone (1 equiv.) reacts with diiron 
nonacarbonyl (1.2 equiv.) under mild conditions (re- 
fluxing diethyl ether, 24 h) to give an air-stable crys- 
talline solid of composition C=H,,O,Fe,. [m.p. 130°C 
(dec.), yield, 40.2% with respect to Fe&CO),]. The IR 
spectrum shows four v(M(T-0) bands at 2094s, 2068vs, 
2012vs, 1991~s cm-’ (in CHCI,), typical of (ole- 
fin)Fe(CO), systems with a local carbonyl C,, symme- 
try [2-41; the ketone v(CO) appears as a band of 
medium intensity at 1630 cm-‘. The ‘H NMR spec- 
trum (200 MHz, CD&) exhibits signals besides those 
for the two phenyl groups at 7.1-7.4 ppm (m, 10H) for 
four vinylic protons at 5.29 ppm (d, 2H) and at 4.78 
ppm (d, 2H) with J = 11.3 Hz; thus these protons 
experience an upfield shift with respect to those of the 
free ligand which give signals at respectively 7.72 and 
7.05 ppm, J = 17.4 Hz [5], this upfield shift is also 
observed-in the 13C NMR spectrum (200 MHz, CDCl,) 
where the complexed ligand shows resonances besides 
those for the metal carbonyls at 207.3 ppm, for the 
ketone carbonyl at 186.0 ppm, and for the aromatic 
carbons at 141.8-126.2 ppm, for the vinyl carbons at 
57.6 and 52.8 ppm. In the free ligand these latter 
signals appear respectively at 142.9 and 125.5 ppm 151. 

The structure of complex I, determined by X-ray 
diffraction [7*], possesses a nearly perfect C, symme- 
try with the -Fe(CO), moieties and phenyl rings lying 
on opposite faces of the fairly planar divinyl ketone. 

* Reference number with asterisk indicates a note in the list of 
references. 
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Fig. 1. Molecular stzcture and atom numbering scheme for complex 1. Selected bond distances and angles are as follows: C(9)-c(lO), 1.392(8) 
A; C(12)-C(13), 1.3947) A; Fe(l)-C(9), 2.141(6) A; Fe(l)-C(lO), 2.116(6) A; Fe(2)-C(121, 2.118(6) A; Fe(2)-(X13), 2.159(6) A. CXlO)-c(ll)- 
C(12), 115.7(4)“; C(H)-C(12)-C(13), 123.4(4)“; C(lO)-C(ll)-O(1211, 121.46)“; C(12)-C(ll)-0011, 122.9(5)0. 

The geometry around each iron atom can be described 
as a slightly distorted trigonal bipyramid with the api- 
cal planes tilted by 69” and 47” with respect to the 
plane of the divinyl ketone. The C-C axis of the 
double bond lies in the equatorial plane; this geometry 
agrees well with that of the mono-(olefin)Fe(CO), and 
related dinuclear complexes, the structures of which 
have been reported [81. The molecular structure and 
the atom numbering scheme are shown in Fig. 1. The 
C-C distances of the bound olefinic moieties [1.392(8) 
and 1.39(7) A] are basically the same and suggest that 
the dibenzylideneacetone ligand behaves as a r-acid. 
The distances of the vinylic carbon atoms attached to 
the metal are essentially the same, the bond angles 
around C(9), C(lO), C(12) and C(13) atoms show that 
they present an sp* hybridization. The solid state con- 
formation of the dibenzylideneacetone ligand is s-cis. 
The relative lengths of axial and equatorial Fe-CO 
bonds in complex I are similar within experimental 
error boundaries. 

It is interesting to point out the great stability of 
complex I, since it has been reported that the dihydro- 
furanone tetracarbonyl iron complex undergoes loss of 
a CO when reflexed in diethyl ether for 16 hours to 
give the tricarbonyliron complex [4d]. Similar reaction 
conditions led to tricarbonyl iron complexes of several 
vinyl ketones [6]. In our hands, further heating of 
complex I or heating at higher temperature (SO’C in 
benzene) only caused decomposition. We are testing 
the reactivity of this new complex towards various 
nucleophiles and trying to synthesize complexes con- 
taining the same structural features. 
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