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Our attention has been drawn to a paper’ which 
recently reported the electronic absorption spectrum 
of a solution which was purported to contain the 
species [RezCls]“- (n = 3 or 4). We feel that this 
spectral result merits further comment. 

Earlier studies on the polarographic reduction of 
acetonitrile solutions of the [RezC1s]*- anion3 led us 
to propose that both the [Re2Cls13- and [Re2Cls14- 
anions were generated. This system has recently been 
subjected to fairly detailed reinvestigation following 
more extensive electrochemical studies.2Y4 While 
there is little doubt that the [Re2Cls13- anion is in- 
deed formed, the full characterization of this species 
has proved to be rather difficult. Thus, efforts to 
isolate salts of the [Re2Cls13- and [Re2Cls14- anions 
have not yet been successful and attempts to measure 
the esr spectra of frozen solutions of [Re2Cls13- were 
thwarted by the short lifetime of this species.4 

We recently isolated1’5 several tertiary phosphine 
derivatives of the [Re2Cls]3- and [Re2Cls]4- anions. 
These complexes, which are of stoichiometry Re2C15- 
(PRPh2)3, where R = Me or Et, and Re2C14(PR3)4, 
where PR, = PMe3, PEt,, PPrt, PMe2Ph or PEt2Ph 
exhibit the structural characteristics which have been 
predicted for species derived by the one- or two- 
electron reductions of [Re2Cls]2-.6 

In the electronic absorption spectra of these com- 
plexes, we noted’ the absence of the intense absorp- 
tion at - 700 nm which is characteristic of the 
[Re2Cls]2- anion and its derivatives (e.g. Re2C16- 
(PR3)2).‘-’ In addition, a very intense low energy 
absorption band is present in the near infrared region 
at - 1400 nm (E > 2000) in the spectra of paramag- 
netic Re2Xs(PRPh2)3 (X = Cl or Br). This spectral 
feature is characteristic of the solid state complexes 
and their solutions in a variety of non-aqueous sol- 
vents. For a 1,2dichloroethane solution of 

Re2C15(PEtPh2)3, the absorption at 1370 nm (E = 
2588) obeys Beer’s Lawover the concentration range 
5 X lOA M - 5 X low5 M. While a definitive assignment 
for this band must await more detailed studies, inclu- 
ding single crystal polarization measurements, we 
believe that this spectral feature is diagnostic of the 
presence of these and similar paramagnetic species.* 
Thus, Glinkina et al. lo report that the [Tc2Cls13- 
anion, which is isoelectronic with [Re2Cls13; exhibits 
a fairly intense electronic absorption band (E - 500) 
between 1500 and 1700 nm.** Although these 
authors did not attempt an assignment of this band, 
we suggest that its origin is similar to that of the 
corresponding low energy absorption in the structural- 
ly related complexes Re2C15(PRPh2),. 

A similar feature is observed in the related spectra 
of the two-electron reduced products Re2X4(PR3)4, 
but in this instance it arises from oxidation of these 
complexes. Solutions of these derivatives prepared 
under rigorous oxygen-free conditions do not exhibit 
this absorption band, but when they are exposed to 
the atmosphere a band rapidly grows in at - 1380 nm. 
Of relevance to these spectral changes is the observa- 
tion that the spectrum (350 - 1500 nm) of Re2Br4- 
(PEt3)4 after oxidation is strikingly similar to that 
of Re2Brs(PEtPh2)3. Also, freshly prepared solutions 
of Re2X4(PR3)4 are gray in color, but change to 
green-yellow upon oxidation. The species [Re2C14- 
(PEt3)4]+, which can be generated by the electro- 
chemical oxidation of Re2C14(PEt3)4,11 is likewise 
a green-yellow color in solution. At the present time, 
the available evidence supports the oxidation product 
being Re2X5(PR3)3, [Re2X4(PR3)4]’ or some struc- 
turally related species. 

On the basis of our spectral studies on Re2&- 
(PR3)4 and Re2X5(PRPh2)3 there is no convincing 

*Other rhenium halide phosphine complexes, such as 

[ReCl,(dppe)] z and [ReCl,(dppm)] n, where dppe = 

Ph,PCH,CH,PPh2 and dppm = Ph,PCH,PPh,, exhibit 

electronic absorption bands in the near infrared region 
(J. A. Jaecker, D. P. Murtha and R. A. Walton, Znorg. Chim. 
Acta, 13, 21 (1975) and J. R. Ebner, D. R. Tyler and 

R. A. Walton, Znorg. Chem., to be submitted). However, 
these spectra are otherwise quite different from those of 

Re,Cl,(PRPh,),. 
**The paper by Glinkina et al. ” erroneously reports the 

isolation of complexes of composition Ma [Tc,Cl,] 3 *4H,O. 
These materials are in fact the salts MI3 [Tc,CI,] *2H,O 
(F.A. Cotton and L. W. Shive, Inorg. Chem., to be published). 
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evidence that the electronic absorption spectrum of 
an acetonitrile solution of [ ReZC1s]*-, measured 
after polarographic reduction,* is characteristic of 
either [Re2C&J3- or [Re2C1s]4-. The spectral range 
monitored (240 - 700 nm) did not extend into the 
near infrared region. In addition, from the work of 
Cotton and Pedersen4 it is apparent that the low 
concentrations of [Re2Cls]3- which can be generated 
at room temperature, together with its short lifetime 
(it decomposes by oxidation to an unknown species) 
makes its spectroscopic characterization rather dif- 
ficult. All that can be concluded from the reported 
spectrum* is that it shows the presence of consider- 
able amounts of unreduced [Re2C1s]*-. 

On the basis of the foregoing discussion, it would 
be of interest to investigate the electronic absorption 
spectra of the paramagnetic species [Re2(C6H5- 
COO)4]+ and [Re2C14(PEt3)4]t, both of which can be 
generated electrochemically.” Since they presumably 
exhibit a close structural relationship to [Re2Cls13- 
and Re2C15(PRPh2)3, we would predict the existence 
of an absorption band in the neighborhood of 1400 
nm. 
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