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Q0 & A AARS e o7 Fol 4 BAlke 2 gk 2410 ThE 5 29 Blue 402 {3-(4-(dicthylamino)-2-methyl-
phenyl)-3-(1,2-dimethyl-1H-indol-3-yl)isobenzofuran-1(3H)-one} 2} Blue 502 {3-(4-(diethylamino)phenyl)-3-(1-ethyl-2-methyl-
1H-indol-3-yl)isobenzofuran-1(3H)-one} o] A E RS 4510, + A2 9| F = Halo| ©p 2 A shs g5 A5
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Atol9) ghe Zh= Zle ERlskith. B et E38AT R Y At AE T gh2 wE-Zo A Blue 402+= °F 10.94
kJ/mol, Blue 502 2F 9.010 kJ/mol2] %)
FHol: G, Vs d R, BEY

> mlo
o, A
il

)

ABSTRACT. Two different dyes containing the same molecular weight but different chemical structure have been utilized for the
study of thermodynamic parameters. In this study, {3-(4-(diethylamino)phenyl)-3-(1-ethyl-2-methyl-1H-indol-3-yl)isobenzofuran-
1(3H)-one} (Blue 502) and {3-(4-(diethylamino)-2-methylphenyl)-3-(1,2-dimethyl- 1H-indol-3-yl)isobenzofuran-1(3H)-one}
(Blue 402) were used.

It has been performed by measuring UV spectra of the two dyes. In general, the blue shift has been observed from both dyes in higher
carbon number alcohol solvents. Interestingly, Blue 502 showed higher stability than Blue 402 in the same conditions used in this
study. And, the equilibrium constants (0.9 ~ 1.0) of the dyes depending upon temperature change were also calculated using UV
absorbance. The standard enthalpy calculated from equilibrium constants and molar absorptivity(g) are 10.94 kJ/mol in Blue 402
and 9.010 kJ/mol in Blue 502, respectively.
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Blue 402 {3-(4-(diethylamino)-2-methylphenyl)-3-
(1,2-dimethyl-1H-indol-3-yl)isobenzofuran-1(3H)-one}
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Blue 502 {3-(4-(diethylamino)phenyl)-3-

(1-ethyl-2-methyl-1H-indol-3-yl)isobenzofuran-1(3H)-one}

Scheme 1
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Fig. 1. Absorption spectra of the closed form and open form of
Blue 502 in MeOH solution at room temperature.
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Fig. 2. Absorption spectra of the closed forms of 1.0 x 10°M Blue
502 in MeOH solution. The inset shows the absorption spectra with
extended scales of the closed forms in the ranges between 520 nm
and 620 nm.
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Fig. 3. Absorption spectra of the open forms of 5.0 x 10° M Blue
502 with HCl in PrOH solution.
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Fig. 4. Absorption spectra of the open forms of 1.0 x 10*M Blue
402 with HCI in CH3CN solution.
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Fig. 5. Absorption spectra of the open forms of 1 x 10”° M Blue
502 in different solvents at 30 °C.
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Fig. 6. Absorption spectra of the open forms of Blue 502 and Blue
402 in EtOH solution at room temperature.
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Fig. 7. Absorption spectra of the closed forms of Blue 502 in BuOH
solution at various concentrations.
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Blue 4|2 @o] A4 Aol et Aoty AT 505
Table 1. Thermodynamic parameters of Blue 502 and Blue 402
Blue 502 Blue 402
€ K AH’ AG° AS° € K AH’ AG° AS°
(1/mol-cm) (KJ/mol) (KJ/mol) (KJ/mol) (1/mol-cm) (KJ/mol)  (KJ/mol) (KJ/mol)
MeOH 29750 0.91 9.0072 1.4433 25.8153 46825 0.86 10.9463 0.3544 36.1497
EtOH 28875 0.93 11.0511 1.0099 34.2699 29325 0.80 15.2122 0.5306 50.1076
PrOH 29825 0.95 18.2570 0.1222 61.8957 32400 0.92 8.03500 0.1785 26.8140
BuOH  4533.0 0.99 18.7083 0.2449 60.9351 40800 0.84 10.9462 0.4113 35.9552
ACN 32325 0.98 14.9018 0.0033 38.5068 37100 0.96 17.3652 0.0092 58.9520
DMF 32850 0.99 19.1055 0.0004 90.2344 28700 0.99 18.3704 0.0006 62.6758
THF 13875 0.89 16.4905 0.2747 56.2901 12750 0.75 10.9462 0.6963 34.9827
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