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Traditionally, coordination chemistry has been dominated by oxygen and nitrogen
containing ligands. Recently, a renaissance in coordination chemistry has occurred by the
application of the synthetic technique of organometalllc chemistry to coordination
compounds. Some of the advantages gained are air and water stability along with the absence
of organic solvents. For example, a new breed of olefin polymerization catalysts based on
iron imines has recently been discovered with activities that rival the metallocenes.! In this
work, iron complexes of 1,4,7-triazacyclononane (TACN) and 1,4,7-trimethyl-1,4,7-
triazacyclononane (Me;TACN) are prepared. Their structures and properties are compared to
the analogous organometallic (CpFe) complexes. TACN and Cp’ are similar in that they both
bind facially and provide six electrons to the metal, yet they differ in charge and donating
ability, leading to differences in the reactivity of the resulting complexes.’
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A series of (Me3TACN)Fell complexes with _-acceptor coligands has been prepared.
Treatment of FeCl, with Me3TACN gave a compound with the empirical formula.
(Me3TACN)FeCl;. X-ray crystallography shows this complex to have the structure
[(Me3TACN),Fe,Cl3 1+ [(MesTACN)FeCls] (Figure 1). Treatment of (Me3TACN)FeCl, with
NaBPhy gives [(Me3zTACN)yFe;Cl3](BPhy)® and treatment of (PPhy)y[FeCls] with
Me,TACN gives (PPhg)[(Me3TACN)FeCl3].
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Figure 1
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Solutions of (Me3TACN)FeCl; and thiolates absorb CO to give
[(Me3TACN)Fe(CO)2(SPh)](BPh4)(vco = 2039, 1988 cm™) and (Me3TACN)Fe(CO)(S2C2Hy)
(co = 1896 cm™). The reaction of Fe(CO)4I and Me3TACN affords [(Me;TACN)Fe(CO)
o111, a halide supported dicarbonyl with labile CO ligands (_co = 2051, 2003 cml). These
reactions are summarized in as follows:
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Conditions (25 °C): a, NaSPh, CO; b, CO (no reaction); ¢, NaxS2CoHy, CO;
d, 2 CN", CO; e, excess CN’; f, Me3TACN.
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The reaction of (Me3TACN)FeCly with excess cyanide affords [(Me,;TACN)Fe(CN),J
, isolated as the PPhy* salt. The tricyanide reacts with MeO3SCF3 to give the isocyanide
complex, (Me3TACN)Fe(CN)2(CNMe). When two equiv. of cyanide is added to
(Me3TACN)FeCl, under a CO atmosphere, (MesTACN)Fe(CN),(CO) is produced. This
complex has a similar infrared signature to the NiFe hydrogenase enzymes.*> The oxidation
potentials of these cyanide complexes were determined to vary widely based on the nature of
the ligands and the polarity of the solvent.

The active site of NiFe hydrogenase features a bis(thiolate) bridged nickel-iron site,
where the iron is bound to two carbonyls and a cyanide.” The reaction of the square planar
Ni(N2S2),8 where (N2S2)2- = SCH2CH;N(Me)CH2CHaN(Me)CH2CHS™  and
(MesTACN)FeCl, gives [Ni(N2S2)FeCl(Me3TACN)](BPhy), a complex with a bis(thiolate)
bridge between nickel and iron. The reactivity of this complex with CN™ and CO was
explored.
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