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According to theory, organic compounds can show 
fluorescence in the solid state only if the chromophor-
chromophor distances are large (6 - 8 Å, for π - π* transitions) 
[1]; otherwise the vibrational coupling between neighbouring 
molecules leads to enhanced electron-phonon coupling, and 
the fluorescence is quenched.  

To prove this theory the compounds 1 - 4 were synthesized, 
crystallized, and their crystal structures and fluorescence 
behaviour were determined. Surprisingly, compound 3 shows 
strong solid state fluorescence, although the chromophor-
chromophor distance between the centres of molecules is 
3.863 Å only, the interplanar distance between neighbouring 
molecules being 3.548 Å only. The reason for this unexpected 
fluorescence is not understood yet. 

 

 
 
Compound No. 1 2 3 4 
Fluorescence in solution: strong no strong no 
Solid state fluorescence:  strong no strong no 
Chromophor-chromophor 
   distance a [Å]: 6,114 7,007 3,863 6,085 
Space group: P21/c b P21/c C2/c P21/c b 
Z 2 2 4 2 

a) Distance between the centres of neighbouring molecules 
b) 1 and 4 are isostructural. 
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1: R= OH, R'= H 
  (C.I. Pigment Yellow 101) 
2: R= OCH3, R'= H 
3: R= OH, R'= CH3 
4: R= H, R'= H 


