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New Rheniurn-Iron Polynuclear Carbonyls 
By G. 0. EVANS, J,  P. HARGADEK, and R. I<. SHELINE 

(Department of Chenaistiy, Florida Stalle Univeidy, Tnllahassce, Florida 32306) 

CURREST intensive interest in theoretical and 
structural aspects of metal-metal bonded com- 
pounds prompts LZS to report the synthesis of two 
new trinuclear metal carbonyls. 

The irradiation (G. E. AH-6 lamp) of an n- 
hexane solution 0 . 0 0 5 ~  in both Fe(CO), and 
Re,(CO),, for 1 hr. was found to yield Re,Fe(CO),, 
(I) and the anion [ReFe,(CO),,]- (11). (I), a 
stable yellow solid (m.p. 163" decomp.), was isolated 
by means of silica gel chromatography followed by 
fractional sublimation of Re,(CO),, from the 
product. The inolecular formula was determined 
by a complete elemental analysis and niolecular- 
weight determination. Compound (11) was then 
produced in higher yields by the irradiation of a 
diethyl ether solution 0.007~1 in both Re,(CO),, 
and Fe(CO), and precipitated as its tetraethyl- 
ammonium salt. It was purified by recrystalliza- 
tion from ethanol and characterized by a complete 
elemental analysis. 

Preliminary structural studies have been limited 
to the infrared spectra in the carbonyl stretching 
region. The simplicity of the spectrum of (I) in 

the terminal CO region (2097m, 2034111 2022s), 
1082ni cm.-' ; n-hexane solution) and the absence 
of bridging CO stretching bands strongly suggests 
the very symmetrical linear structure (CO),Re-Fe- 
(CO),.Re(CO), (D4h point group) for which four 
infrared-active CO vibrations would be predicted. 
We have previously reported1 an analogous com- 
pound, Mn,Fe(CO),, (2067m, 2019s, 1987m cni.-l; 
n-hexane solution). The CO infrared spectrum of 
the tetraethylammonium salt of (11) in tetrahydro- 
furan (2075w, 2006ni, 1991s, 1946m, 1903w, 1 8 1 4 ~ ~  
1 7 8 . 5 ~  cni.-l) is extremely similar to that reported 
earlier for [NEt,]+~!InI;e,(CO),,]- (2063, 1999, 
1990, 1972, 1944, 1903, 1827, 1785 cni.-l; tetra- 
hyclrofuraii solution) prepared by other inethodsJ2 
and strongly suggests an identical CZV molecular 
symmetry. The structuremay be thought of as 
being derived from that of Fe,(C0),2,3 by replacing 
the Fe(CO), group by Re(CO),-. 

Detailed structural investigations of (I) and (11) 
are now being carried out to establish their exact 
stereochemical configurations. 
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