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The preparation and the solvatochromic properties of the dyes 4 are described.

As part of our interest in the solvatochromic properties of
pyridiniophenolates! * we synthesised a series of vinylogous
a-pyridones 4 by in situ treatment of the corresponding
N-substituted pyridinium fluoroborate 3 with sodium hy-
droxide. The latter salts were synthesized from the 2.,4-
diphenyl-6-(4-hydroxyphenyl)pyrylium fluoroborate 1* or its
acetylated derivative 2.

Although it is difficult to draw a clear-cut distinction
between the N-alkyl and the N-aryl substituted dyes, inspec-
tion of Table 1 reveals a tendency of the latter to absorb
at higher wavelengths in more polar media than their
respective N-alkyl analogues.

For the series of N-alkylated dyes, increasing the steric
hindrance to charge transfer from the donor phenoxide
fragment to the acceptor pyridinium ring by increasing the

Ph Ph bulk of the N-substituent (methyl < n-butyl < 2-propyl),
..... had little or no effect on the solvatochromic behaviour
= ™ = of the resulting dye. In the series of N-aryl pyridones,
~ however, a small electronic effect was observed with electron
Ph 0. Ph ’I‘+ donating substituents at the 4-position of the N-aryl
BF, oR R OH substituent shifting the charge transfer band to lower wave-
BF4~ lengths. This was especially evident in the case of the
N-(4-oxyphenyl) derivative 4g which absorbed at lower
i(; E:Kc 3 wavelengths than any other N-aryl or even N-alkyl ana-
v logue. This behaviour is at variance with the rather surpris-
ing observation made by Reichardt for the analogous
a R=Me Ph systems 5, where methylation of the strongly electron donat-
b R=MeC(H)Me X ing 4-oxyphenyl substituent had practically no influence
¢ R=Bu" upon the solvatochromic behaviour of these y-vinylogous
d R=Ph Ph N pyridones.
e R=4-ClCgH, )
f R =4-MeCqH, R o
g R=4-HOCSH4 4
0}
Scheme1 Reagents: i, Acy0; ii, RNH,—Et3N; iii, HBF;—H,0;
iv, OH™
The position of the longest-wavelength charge transfer
band for all dyes 4, recorded in a variety of solvents, is
given in Table 1. Compounds 4 exhibited a negative solvato- [ ]
chromic behaviour in polar solvents, reversing this trend Ph N Ph
in low polarity media (EN <0.4). This reversed behaviour
was in agreement with semi-empirical calculations utilizing
the AM1 hamiltonian and a simple model where a +2
charge positioned along the C=O bond at a variable
distance from the oxygen atom was employed to mimic X
environmental polarity variations.™ 5 X =0OMe, O~
Table1 Variation of the position of the charge transfer band of dyes 4 with solvent
Zmax/nm
Solvent 4a 4b 4c 4d 4e af 49
Ethane-1,2-diol 417 423 420 435 441 438 399
Methanol 429 429 429 450 452 447 411
Ethanol 448 457 457 469 472 469 430
Propan-1-ol 457 469 472 481 490 484 439
Butan-1-ol 463 466 472 481 487 484 433
Propan-2-ol 469 469 484 490 502 493 442
Pentan-2-ol 490 505 505 514 520 514 445
Acetonitrile 499 535 535 532 511 526 481
Dimethyl sulfoxide 523 550 553 550 550 544 520
Dimethylformamide 535 565 565 559 556 553 481
Chloroform 532 5568 547 538 545 535 445
Tetrahydrofuran 523 568 550 535 529 520 493
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Fig. 1: Solvatochromic behaviour of 4d in polar solvents

Fig. 2: Experimental variation of the wavenumber of the CT band
of 4a with the solvent polarity

Fig. 3: Theoretical variation of the HOMO-LUMO energy gap of
4a with polarity

Tables 2 and 3: Data for 3
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