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A B S T R A C T 

Brooker’s merocyanine and its derivatives are well-studied molecules due to their very interesting optical 

properties. Merocyanine dyes exhibit different colors in solution depending on the solvent’s polarity, pH, 

aggregation and intermolecular interactions. The synthesis of 1-methyl-4-

[(oxocyclohexadienylidene)ethylidene]-1,4-dihydropyridine  (MOED) dye yielded a particularly 

interesting solid state structure where in one crystal lattice, MOED and its protonated form are bound by 

hydrogen bonding interactions.   

 

© 2014 xxxxxxxx. Hosting by Elsevier B.V. All rights reserved.   

1. Introduction 

Merocyanine dyes are a fascinating class of organic molecules due to 

their optical properties[1-4].  These molecules can absorb different 

wavelengths of light depending on certain parameters such as solvent 

polarity, pH, intermolecular interactions, etc.[3, 5, 6]  Brooker’s 

merocyanine or 1-methyl-4-[(oxocyclohexadienylidene)ethylidene]-1,4-

dihydropyridine  (MOED) is one of the most studied solvatochromic dyes.  

MOED features a zwittterionic structure that allows it to absorb different 

wavelength of light depending on the polarity of the solvent (Figure 1)[2, 

6]. A non-polar solvent favors the neutral form; A polar solvent, like 

water, tends to favor zwitterionic form which can be easily distinguished 

using the C-O bond lengths.[6] 

 

  Besides the polarities of solvents, counter ions and aggregation also 

affect the color of MOED in solution.  The effect aggregations either by 

hydrogen bonding, electrostatic interaction or �-� interactions, on the 

color, can be utilized as another dimension of modification for 

photochromic materials. 

 

In 2008, the protonated form of Brooker’s merocyanine was isolated in 

the form of a dihydrogen phosphate salt (1-methyl-4-[2-(4-

hydroxyphenyl)ethenyl]pyridinium dihydrogen phosphate).[7]  Similarly, 

although not in the same extent as the deprotonated form, the protonated 

form also exhibits interesting optical properties.  The aggregation of the 

salt in solution creates minute changes in the visible spectra of the 

compound.[7] 

 

In this study, we report an interesting crystal structure containing both the 

protonated and deprotonated form of MOED.  Compounds 1-methyl-4-[2-

2(4-hydroxyphenyl)ethenyl]pyridinium iodide (1) and 1-methyl-4-

[(oxocyclohexadienylidene)ethylidene]-1,4-dihydropyridine dihydrate (2) 

and trihydrate (3) were also synthesized and characterized 

crystallographically for structural comparison. 
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