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DISCLAIMER

This report was prepared as an account of work sponsored
by an agency of the United States Government. Neither
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Summary of Accomplishments:

The thrust of the above named project was the investigation of
transformations of the SOz, CO and CCO ligands bound to metal clusters with the
thought that this metal \cluster chemistry will mimic reactions on supported metal
catalysts. The SO, containing clusters [PPN],[Fe,(CO),(SO,),(CCO)]
[PPN],[Ruy(CO),(SO,)l , [Fes (CO),(SOy), (CCOCHY] and [PPN],[Ru3(CO),SO, ]
were prepared and their reactivity with electrophiles was investigated. The
reactions of [PPN],[Ru,(CO),(S0O,),] with the electrophiles MeOTY{, EtOTf and AcCl
were found to yield [Ru,(CO),(S0,).,(OSOE)]* (where E = CH,, CH,CH,, or CH,CO).

This research was extended to clusters of higher nuclearity, which were
prepared by reaction of [PPN],[Ru;(CO),(SO,),], with AcCl, followed by reaction
with metal nucleophiles such as [C;H;),P][Mn(CO),], Na,[Fe(CO),],
[PPN]}[CpMo(CO),]. Similarly, the reaction of [PPN],[Ru,(CO),(SO,),] with
[CH,SO,CF,] followed by the strong nucleophile, Na,[Fe(CO), ], was explored and
the products have been characterized. These studies were performed by a graduate
student, Randal Eveland.

A graduate student, Daphne Norton, explored [PPN][Fe;(CO),CCFeCp(CO),]
as an alternate precursor to [PPN],[Fe,(CO),3C,], which she had previously
synthesized by the treatment of [Fe,(CO)CCO}* with excess (SO,CF,),. She
postulated that the reaction proceeds through an intermediate with the formula

[PPN]{Fe,(CO),CCOTI], followed by loss of SO,CF,; and subsequent dimerization to

yield [PPN],[Fe;(CO),;C,]. She also discovered an alternate route to [Fe,(CO),;C,1*

2



based on the treatment of [Fe,(CO);CCFeCp(CO),]" with electrophiles.
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