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II Charge Distribution in Photoexcited Molecules" 

Part II. Summary. 

The goal of this research is to define the proton transfer kinetics and related 
properties of certain organic molecules which, as a result of electron redistribution upon 
photoexcitation, become very strong transient acids. By strategic design and directed 
synthesis, organic photoacids (naphthols) with specifically designed internal proton 
acceptors or with greatly enhanced photoacidity have been prepared. By a combination 
of time-resolved fluorescence and other kinetic techniques, these substrates have allowed 
testing of various theories of excited-state proton transfer (ESPT), provided new methods 
for studies of proton-transfer-initiated reactions, and yielded novel structures unattainable 
by ground-state methods. Important discoveries include the observation that, in mixed 
aqueous solutions, water clustering of a lower order is required if "superacids" or 
molecules with internal proton acceptors are employed. Thus these studies provide 
critical information on the transition-state structure of that most important of chemical 
reactions, proton transfer. 

In related studies, time-resolved fluorescence and absorption experiments have, for 
the first time, provided information on the excited-state structure of a resonance-stabilized 
carbanion, namely, 9-phenylfluorenyl anion. Curiously, the conjugate acid, 
9-phenylfluorene, has an enormous thermodynamic excited-state acidity which is 
kinetically inaccessible. Finally, irradiation of other resonance-stabilized carbanions, 
namely, 2-chloroallyl anions, leads to formation of allenes which, if constrained in a ring, 
are reactive synthetic intermediates. 



. .. 

Laren M. Tolbert 
Project Summary - NSF CHE-8805577 

"Charge Distribution in Photoexcited Molecules" 

Part Ill. Technical Information. 
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Magnetic Resonance Study", J. Am. Chern. Soc., 110, 871 (1988). 

The primary data for this work consists of computer calculations, organic synthesis 
of target molecules with associated physical measurements, bulk photochemistry of the 
target molecules, and time-resolved studies of their photophysics and photochemistry. 
The primary means of dissemination is through the open literature. However, samples 
of the compounds prepared have been made available to other researchers for their own 
studies upon request. 
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American Samoa, or the Northern Marianas; the U.S. Trust Territory of Palau; the islands of Micronesia or Melanesia; or the 
Philippines. 

WHITE, NOT OF HISPANIC ORIGIN: A person having origins in any of the original peoples of Europe, North Africa, or the Middle East. 




