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Summary 

The reactions of cz&Mn(C0)4LBr (L = PPh3, AsPh3, SbPha) with 96% “O- 
enriched CO in cyclohexane solution at 35°C have been investigated by IR spec- 
troscopy in the Y(CO) region and the vibrational modes of the parent molecules 
and the various C’sO-substituted species produced have-been assigned with the 
aid of approximate force field calculations for the energy-factored CO stretching 
blocks of the (FG) matrices. The IR data for the reaction or the triphenylphos- 
phine complex indicate that, while all four carbonyl groups are eventually re- 
placed by C”O, there is initially a stereochemical preference for axial CO sub- 
stitution. For the other two complexes, both carbonyl and L substitution take 
place. 

Introduction 

In recent years, IR spectra have been reported for the CO stretching modes 
of complexes of the type ci.s-Mn(C0)4LX (L = monodentate ligand; X = Cl, Br, 
I) [2-5-j. As expected for C, symmetry, four IR-active Y(CO) modes (3a’ + a”) 
are usually observed for these complexes. The proposed assignments are exem- 
plified by those given by Angelici [4] for cis-Mn(CO)&PPhJ)I: 2084 (a’, axial CO 
groups); 2021 (a’, equatorial CO group bans to PPh,); 2006 (a”, axial CO groups); 
and 1962 cm-’ ((z’, equatorial CO group trans to I) (CC& solution)***:. More re- 
cently, from both IR and Raman evidence, Bigorgne et al. [6] have proposed 
similar assignments for cis-Mn(C0)4(PH3)I in terms of CzV local symmetry. How- 

* Part IV. see ref. 1. 
** Taken in part from the Ph.D. thesis of I%K.S.. McGill University. 1970. 

*** The terms %xiaI” and g‘equatorial” refer to the CO groups in positions 1 and 2. and 3 and 4. res- 

pectively, in Fig. 1. 
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reaction apart from the expected CO exchanges was taking place. A careful exam 
ination-of the new Y(CO) bands revealed that this reaction was the formation of 
i$o~picalIy IabeIled Mn[CO)5Br by replacement of the AsPh, and SbPh3 ligands 
with carbon monoxide (e.g., see eqn. 3) *. Fortunately, Johnson et al. [S] have 
assigned the IR spectra in the v(C0) region of **O-enriched Mn(CO),Br so that 

c 

Mn(C’60)3(C’80)LBr + Cb 
cis-Mn(C’60)4LBr + C’*O (3) 

h4n(C’60)4(C’80)Br + L 

we could readily identify those frequencies belonging to the ‘*O-enriched cis- 
Mn(CO)aLBr species produced during the exchange reactions**. These frequen- 
cies and the proposed assignments based on approximate force field calculations 
are shown in Table 3. The assignments exactly parallel those given earlier for the 
friphenylphosphine derivative except that fewer data were obtained owing to 
the slower CO exchange rates of the triphenylarsine and triphenylstibine com- 
plexes- 
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