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Abstract:

Synthesis of new acidochromic-based dyes is presented. The dyes obtained have acid absorbance maxima at
640-700 nm and expose spectral changes in the pH-range from 8 to 12. © 1999 Elsevier Science Ltd. All rights reserved.

It is known that squaric acid undergoes base-catalyzed condensation with quaternary salts of
certain heterocycles possessing activated methyl groups forming squarilium dyes 1' (Scheme

1).
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We have found that free bases of substituted 2,3,3-trimethylindolenines 2a-g react with
squaric acid under acid catalysis resulting in norindosquarilium dyes 3a-g in high yields
(Scheme 2, Table 1).2
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Table 1
Product X Yield (%) AmedCid (nm) Amebase (nm) pKa
3a H 77 649 509 119
3b (4,5]benz- 80 680 535 116
3¢ 5-N,0 80 666 581 8.3
3d 5-CH,CONH 67 676 523 115
3¢ 5-NH, 32 698 518 12.0
3f 5-OH 78 679 440 114
3g 5-CH, 45 660 515 126
*obtained by deacetylation of 3d with BF,-CH,O}{4
The protonated forms of the dyes 3a-g 20
have absorbance maxima close to those of pH= 89
1,2 : : pH =108
alkylated analogues.” Determination of 15 106
pKa values’ was undertaken in o112
ethanol:universal buffer (50:50) (Fig.1). g 10 115
Forth-and-back  experiments showed
complete reversibility of spectral changes. 05 s
Some of the dyes obtained can be used as =122
pH-sensitive components of optical sensors e , ' N\ it
. . . oLy 400 500 600 700 800
r laser di emittin
with commercial laser diodes tting at o
680nm. Figure 1. Absorbance spectra of the dye 3b at indicated pH
values.
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