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The photophysics of intramolecular hydrogen bonds in aromatic systems is of particular 
interest, since it appears to play an essential role for the functionality of so-called 
photoscreeners and photostabilizers, which are in wide technical use for the protection 
of organic polymers (and human skin) against degradation by the UV components of 
sunlight [1]. These organic compounds absorb UV photons with a large cross section 
and convert the photon energy into heat, without undergoing destructive photochemical 
reactions. The essential mechanism is ultrafast radiationless decay of the photoexcited 
singlet state to the electronic ground state. This process is called internal conversion. It 
converts the potentially dangerous energy of the UV photon into vibrational energy 
(heat) which is subsequently dissipated into the environment. 
 
While there is rather broad consensus on the essential role of the barrierless excited-
state hydrogen transfer (ESIHT) process in organic photostabilizers, the specific 
mechanisms which are responsible for the ultrafast deactivation of the excited singlet 
state in these compounds are still largely unknown. 
 
This presentation reports results of calculations of reaction paths and the corresponding 
energy profiles in excited electronic states of selected organic photostabilizers and 
photoscreeners using ab initio methods. 2-(2´-hydroxyphenyl)benzotriazole (TIN-H) and 
salicylic acid (SA) are considered as examples of the former systems, while 5,6-
dihydroxyindole (DHI), one of the elementary building blocks of eumelanin, represents 
the latter. Hydrogen transfer along the intramolecular hydrogen bond and torsion of the 
hydrogen accepting molecular moiety are identified as the most relevant photochemical 
reaction coordinates. These reaction paths lead to conical intersection with the electronic 
ground state and provide a pathway for ultrafast radiationless deactivation 2,3,4.  
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