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Abstract 

The carbonyls cis,cis-[Mn(CO),(CN-t-Bu),(N-N)]ClO, and frrc-[Mn(CO)(CN-t- 
Bu),(N-N)]ClO,, (N-N = 2,2’-bipyridine, bpy, and l.lO-phenantroline, phen), are 
isomerized to cis, tram- and mer-complexes respectively by reduction in acetonitrile 
with sodium amalgam and subsequent oxidation by air. The structure of fuc- 

[Mn(CO)(CN-t-Bu),(bpy)]CIO, has been determined by X-ray diffraction. 

Considerable attention has been focused on redox processes involving structural 
changes [I]. Among these, isomerizations occurring as a consequence of a reduction 
are scarcer than those promoted by oxidation and to the best of our knowledge only 
two cases have been reported in which reductions involving octahedral 19 electron 
species lead to isomerization. In the first [2]. the reduction of monocarbene 

complexes alters the conformation of a phenyl ring in the carbene ligand; in the 
second [3], tranS-[Co(iminoacetato)2] undergoes isomerization to the cis-complex. 

On the other hand, metal complexes containing polypyridyl ligands such as bpy 
or phen have been extensively used for experiments in photochemical energy storage 
[4] and more recently to catalyze the reduction of CO, to CO [5]. In continuation of 
our work on the derivatives of fuc-[Mn(CO),(CNR)(N-N)]ClO,, (CNR = CN-t-Bu, 
CNPh; N-N = bpy, phen) [6], we describe here the first isomerizations of 18 
electron manganese octahedral carbonyls promoted by reduction. 
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Fig. 1. Structure of the cation fuc-[Mn(CO)(CN-t-Bu),(bpy)]’ (4a). with the atom numbering scheme. 

Relevant bond distances (A). and angles, (“): Mn-N(1): 2.0X%3): Mn-C(21): 1.876(4); Mn-C(41): 

1.971(5); Mn-C(51): 1.808(5); N(21)-C(21): 1.176(5); N(41)-C(41): 1.147(7): C(51)-O(51): 1.151(6). 

N(l)-Mn-C(21): 174.2(l); Mn-C(21)-N(21): 179.2(3): Mn-C(41)-N(41): 171.7(5). 

tahedral geometry with the three isocyanide ligands in mutually cis positions, in 
accord with spectroscpic data. Bond distances and bond angles fall in the expected 
ranges. 

The &-complex 4 seems to be the thermodynamically stable monocarbonyl 
isomer, since the mer-monocarbonyl 6 isomerizes to 4 when heated in CH,Cl,. No 
thermal interconversion is observed between the dicarbonyls 1 and 3. 
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