
A 

A* 

P 

+ B 
Products 

knr 

kr 

kq 

kp 

Excited-State Processes 

Bimolecular Processes: 
 

kq: bimolecular quenching of A* 

 

A* + B  → A + B*  energy transfer  

 

A* + B → A+ + B-   electron transfer 

 

 AH* + B  → A-* + BH+ proton transfer 

 

………….      …………    …………….  



Acidity (basicity) of excited state vs ground state

Same or different?

If different, in which direction?

How can be measured ?

Can be predicted?



Example: 



 

* *

AH

A
-

AH

A
-

- H+

+ H+

* *

- H+

+ H+

*



Excitation = charge transfer  from O to ring

Spectral red shift: charge transfer easier when O is de-protonated

LUMO

HOMO



pKa change: H+ dissociation easier from positively charged oxygen in the excited state 
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Excitation = charge transfer  from O to ring



(pKa-pKa*) 2.303 RT =  (∆H-∆H*) = E0-0
HA - E0-0

A-

Enthalpy cycle equivalent to free cycle

Förster Cycle: pKa* can be calculated sfrom spectral shifts

∆(∆H-∆H*) = ∆(∆G−∆G*), as ∆S = ∆S*



Kinetic conditions for equilibrium to be established in the excited state

Kdeprot > 1/τAH , kprot[H
+] > 1/τA-
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Photoacids (Photolithography)


