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Diabatic surfaces
e Plnbohc [ree cnergy surfaces corresponding to the reactant electronic state of
¢ to the product clectronic state of the system (D * A ) cross (become resonant) at
The curves which cross are computed with zero electronic tunneling interaction
s the diabatic curves, and include the Born-Oppenheimer potential cnergy of the
 plus the environmental polarization free energy as a function of the reaction
0 the finite clectronic couphng between the reactant and chargc separated states, a
molecular Systems passing through the transition state region will cross over onto

< this electronically controlled (raction Xgy, thus enters directly as a fzctor into the
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Ru(ll;)-PFn(ll) + Ru(bpy)?*
Ru(bpy)3*

flash phatolysis

R;J(bnv)§"+ Ru(lll)-PFa(lll) _ka, Ru(i1)-PFa(lil) 7 Ru(bpy)3*

Ker ke EDTA

Ru(ll1)-PFa(ll) Ru(bpy)3*
Scheme: Flash photolysis method for studying Ru—Fe™ ET.




Table 1. ET [Ru(ID) — Fe or Cu aceeptor] in 2,Ru(HisX)-Modified Protcins

* HIPIP (Chromatium vinosum)

Protein X Acceptor d(A) — AG®(eV) Ker(s™)
Cytochrome ¢ (horse heart)* 33 Fe(IID) 11.7 0.18 30+ 3(53+2)°
- Cytochrome ¢ (Saccharomyces cerevisiae)* 62 Fe(111) 15.6 0.20 1L7+1
|, ocmrorme ¢4y, (Pseudomonas stutzeri)* 47 Fe(11D) 19 0.20 13+£2
~ Myogiooin (sperm whale)* 43 Fe(I10) 127 —0.02 0.019 + 0.002
~ Azurin (Pseudomonas aeruginosa)' 33 Cu(Il) 11.8 0.24 1.9 + 0.4 (2.5 + 0.8y
* Plastocyanin (Anabaena variabilis)* 59 Cu(lD) 1.9 026 <008
~ Plastocyanin (Scenedesmus obliquus)* 59 gugg 10-12 gﬁ‘ < ggg
. in (Rh icifera)® 32/100 u — . .
Stellacyanin (Rhus vernicifera) ) iz Fes, 79 Pt 5

-

(d-31A

Fig. 2. Ln kyr vs. distance plot for *ZnP* — a,Ru(lIIXHisX) ET reactions in ruthenated
sperm whale myoglobin (31, 33]: Mb, X = 48, 81, 116, 12; also shown are points for cxt c

-1,
B

dashed line, } = 093 A~!

; X
M ko [(MPy.Fatp] |
[MP.Ferp] °

" a-Carbon backbone of an («,8,] dimer
within the («(FeCO)P,3(Mn**P)]; hybrid.
(From Ref. [13])
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[*ZnP* — a Ru(I1[YHis33)] (34] and Zn,Fe-Hb [*ZnP* — Fe(II[)P] (35]. Solid line, § = 0.78
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