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Derivation of transition moment expression, egn. (39c).
The adiabatic transition moment can be expressed in terms of the coefficients of the wave
function. For amultilevel system

Y. =4 c.f. (A1)
k

where Y, and f, arethe adiabatic and diabatic wave functions, respectively. By definition in the

diabatic representation all the transition dipole moments are zero. Thisleadsto the following

expression for the adiabatic transition dipole moments

m,j = é C;,ick,j (AZ)
k

where nf are the diabatic dipole moments of state k (e.g. m, of the manuscript). For the three- or

four-state symmetric system we can assume that for the bridge state (D'B'A = AB’A) the dipole
moment is the average of the dipole moments of the reactant and product states

1
nf = > (nf + mg) (A3)
where nf and nf arethe m, and m), used in the manuscript. The orthogonality of the wave functions

gives
ac.c, =0 (A4)
k
Using egn. (A4), (A3) and (A2) we obtain
1.. N
m,j = Eg;z,icz,j - Cl,icl,j H(ITE - nf)
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Table 1. Band maximaand full-widths at half height for the different two-state treatments.
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@Assuming that the “ correct” plot ise/n vs. n.




Table 3. Intervalence Band Maxima and Widths for Mixed-Valence Ru(I1)/(111) Complexesin
Acetonitrile®

L Series Nimex Dnip, @ -DGeom?,  Class
cm? cm? cm?

[{ Ru(NHa3)s} 2(mL)] **°
Medicyd” 7100 2430  0.40 2740 119
dicyd® 6890 2760 031 2310
Clodicyd® 6910 3390 0.5 1710
Clydicyd® 7320 3890 0.05 1200

[{ trans,trans-Ru(NHz)4(py)} 2(mL)]** ©
Mexdicyd® 7480 1920 054 3200 119
dicyd® 7230 2090 0.9 2900
Clodicyd® 6690 2700 031 2110
Clydicyd® 6580 3350 0.4 1360

[{ mer,mer-Ru(NHz)s(bpy)} 2(mL)]* ©
Mexdicyd® 7970 1760 059 3400 119
dicyd® 7550 1700 059 3320

Clodicyd® 6910 2440  0.39 2650



L Series Nmax, Dnl/2, Gb - DGcom b, Class

cm? cm? cm?
[{ RU(NH3)s} o(mL)]>*
pz 6250 1400 063 3468
4.4 -bpy 9700 5200 -010 620 I

8700 5500 -0.23 AN
trans-((NHs)sL Ru)2(mpz)°* ©

3,5-(CHs)2py 5872 1970 047 2863
py 5935 1850 050 2742
3-Fpy 5918 1940  0.48 2460
3-Clpy 5910 1940 047 2590
2,6(CHz)2pz 5888 3307 011 2258
cis-((NHa)sL Ru)2(mpz)** ©
py 6068 1770 0.53 2445
3-Fpy 6057 1790 052 2405
[{ mer,mer-Ru(NHz)s(bpy)} 2(mL)] 3" ©
pz 8772 4010 011 1843
c f
phen 7580 5000 -0.20 44 I
(NOgzphen) 7875 4500 -0.06 44 I
(CHs)zphen 7519 4700 -013 44 I
(CHs)sphen 7692 4700 -011 206

dicyd” = 1,4-dicyanamidobenzene dianion, bpy = 2,2'-bipyridine, pz = pyrazine.

PG = 1 - (DNew)/(2310Nma) Y% DGeom is the free energy change for the comproportionation.
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