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Fig. 4. Some ligmds cited in the text: [ 14]aneN, = 1,4,&l I-~eetraazacyclotetradecane; 
MD e,~l43anePI,=5,12-r(ac-S,7,7,12,14,14-~exa~e~~y~-l,4,~,~ I-tetraazacyclodeeare; bb= t,2-bis(2,2’- 
bipyridyl-4’-yi j-ethane. 
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show that [47]: (a) excit excited state of 
allowed bvith an absorpt 
eflective Cz symmetry, the symmetry; optical 
transitions to both of the 
appropriate for mixing with t 
luted within the same absorp 
the total absorption intensity would be 21,); (c) in ~~Luw-A( 
a dipole allowed transition is expected for one of the two D 
‘ungerade’ state) while the other has the symmetry appropriate for mixing with the 
ground state (the weighted absorption intensity would be 21,). In an actual detailed 
comparison of &Eh and E~P it is necessary to make some assu tions about the 
intensities of the various symmetry allowed transitions [26,47]. 
[47] have assumed, in treating metal complexes with polypyridyl acceptors, that the 
inten,itie; caf the z-allowed components far exceed those of the x,y-allowed compo- 

ts, and this assumption is consistent with observed polarizations [“as]. 
ever, even for the Creutz-Taube ion, [Ru( )512pz5 + , there appears to be 

considerable intensity in the y-component of the DACT absorption 1493. The 
CN--bridged complexes have roughly cylindrical symmetry along the bridging axis 
and there is no obvious physical basis for assuming that ‘local dipoles’ [26] are of 
negligible magnitude in the x,Jj-plane; therefore, we have included the complete set 

and dn(A) symmetry terms in our analysis. It is important to observe that 
T intensities of the bis-ruthenates (cis- and trans-) are always almost twice 
e corresponding mono-ruthenates, so that the Parker and Crosby extension 

ulliken argument about the rules of symmetry and local transition dipole 
ions should still be nearly correct. For example, if one assumes that the 

various symmetry components are nearly equally weighted and assuming CzV symme- 
try we would predict a ratio of intensities for &bis- to cis-mono-ruthenates of 1.6/l 
and for WuCNRu systems we observe 1.7/l [42]; 6; symmetry would lead to the 
2/l ratio of Parker and Crosby. Owing to their “AZ ground states, the Cr(III)- 
centered complexes are a little more complicated, but the intensity ratios are similar 
for the cis-bis- to cis-mono-ruthenate intensities, while a somewhat smaller ratio 
( 1.4/l) would result for the [ran+bis-ruthenates if all the intensity components were 
equally weighted. 

While the transition dipole operator has A-J and z-type symmetry components, 
only one symmetry type (not generally corresponding to a dipole symmetry species) 
will mix with the ground state. Thus, one generally expects differences in the numbers 
and symmetry types of DACT components which contribute to the absorption 
intensity and to the ground state stabilizatio I[n the mono-ruthenates one expects 
a l/1 correspondence [ 26,471, but in the cis- u”(CNRu’“r), complexes the ratio of 
components which could contribute to intensity to those contributing to ground 
state stabilization (averaged over possible ground state configurations) is 2.8/l for 
CzV and 2/l for cz symmetry [42]. For cis-Cr*‘*(CNRu”)Z these ratios are 3/l and 
2/l respectively, and for tmns-CrY”(CNRu”), the ratio is 3/l for D& and 2/l for 
Dzh symmetry. The last of these differs from the example presented by Parker and 
Crosby 1471 because we have included x,y components in the transition intensity. 
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Fig. 7. fh-&itio~ of the shifts of t)CN to lower frequencies in D-A complexes with the D-A coupling 
inferred from the BACT’ absorption spectra. The point fm (bpy),Co(CN)CNh(N 
corrected for the expected smaller oscillator strength of the &r-do system than the dn-dn systems (see 
Table 2). 



-- - 



314 J. E Etrdicott et al. / Coordimfion Chemistry Reviews 159 (1997) 295-323 





sideration was to 





328 9.1;: Endicott et al. / Coordination Chmis%ry Reviews 159 ( 1997) 295-323 

Fig. 9. Qualitative potential energy surfaces illustrating the eflecks of the successive pxturbations employed 
in the simp%e vibronic model: diabatic surfaces, (A); LM@F and LCT (averaged) mixing with the 
gmind anad excited electron transfer states ((g) and (e)), ( ); and the result of vibmnic D-A coupling, (C). 
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neization ints account, but it seems obviou 
model bDA would ah be expected to vary 





3 E
! 

: w
 

L 




