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Abstract:
Cyanines, merocyanines, allopolar and related dyes have been known for more than a century and have
been utilized extensively in the photographic industry. However, in the last twenty years these
compounds have become important in the field of nonlinear optics (NLO). As a result new synthetic
methodologies are needed to prepare authentic and novel cyanines, merocyanines, allopolar and related
dyes, as well as, some insight to thier physical properties.

The synthesis of optically active merocyanines has been accomplished using chiral benzothiazolium
salts which are then converted into dyes using traditional dye chemistry. Chiral acetamides can undergo
a ring closure with chloroacetone to form optically active thiazolium salts which can be reacted with
Dains intermediates to form novel thiazole derived merocyanines.

3-Thietanone-1,1-dioxide was prepared by known methods from a ketene acetal and reactive sulfene
intermediate. 3-Thietanone-dioxide has two reactive methylene carbons which have been utilized to
form mono and bis substituted merocyanine dyes from several different ICI intermediates.

Chain methyl merocyanines and 3 -ethyl-2-bisanilo-isopropylidenebenzothiazoline have been used to
prepare several intermediates (i.e.
3-ethyl-5-[2-(3-ethyl-2-benzothiazolinylidene)-(2-anilomethylethylidene)]-rhodanine) which have been
utilized in the formation of both neocyanine and allopolar dyes. These dyes are trinuclear dyes which
have two or more possible conformations that are in equilibrium with one another. Each conformer has
a different type of chromophore which is represented by either a holopolar form (cyanine-like) or a
meropolar form (merocyanne-like). These dyes have not been tested for NLO properties, but have the
same properties as their straight chain cyanines and merocyanines counterparts which make them
excellent candidates for NLO studies.

This thesis discusses the synthesis and characterization of several authentic straight chain
merocyanines, as well as the synthesis and characterization of approximately five different types of
new dyes. This thesis also discusses the crystal structure and the theortical aspects of the individual
dyes that have been prepared. 
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