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Contribution of Singlet Oxygen Quencher to
the Photofading of Arylazonaphthol Dyes

Hironori Opa

Summary

The effect of introduction of singlet oxygen quenching substituent, nickel sul-
fonate group, to the photofading of 4-arylazo-1-naphthol dyes that undergo direct
and sensitized photochemical fading in solution by a singlet oxygen mechanism has
been examined on silica gel. The nickel salts of 4-arylazo-1-naphthol-4’sulfonic acid
(7), Orange I, or 2'-sulfonic acid delivative (8) was prepared by (7) or (8) with
nickel (II) chloride in water or ethylene glycol. The photofading of (7) and (8)
were not inhibited by the addition of Nickel bis toluene sulfonate, singlet oxygen
quencher, but the nickel salts of these dyes afforded protection against fading.
Especially, the nickel salt of (8) was much stable against fading. It was suggested
that the introduction of singlet oxygen quenching substituents, e.g. nickel sulfonate
group, in the vicinity of attacked position by singlet oxygen is efficient for the pro-
tection of photofading of 4-arylazo-1-naphthol dyes. '
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Protonation of azobenzene
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Table 1. Photofading products of 1-(p-tolylazo)-2-naphthol in methanol

under oxygen atmosphere.a)’b)

Reaction products (%)

adin®
Run Additiveb) AIrradm. - T
No. time (hr.)  p-Methyl-  p-Anisic Methyl 4.4’-Dimethyl- Others
anisol acid p-anisate bipheny] ‘
1 HCl1 50 23.1 42.8 19.0 0.7 Chlorobenzene
(trace)
2 HCI MB 24 21.8 35.7 18.7 .
Anisaldhyde
3 HCI HP 67 31.1 28.1 9.5 0 (trace) g
4 HCI DABCO (70) 1.2 Recovered 94.0
5 NDS 30 12.5 5.0 1.1 "
6 NDS DABCO (30) 3.9 0 0 Recovered 92.4

a) 500mlof 4.0X 107 mol/I solution, under oxygen atmosphere (20 ml/min.).

b) HCI(4.8 X 107* mol/1), Methylene Blue (MB, 1.4 X103 mol/l), 2.6-Di-t-butylphenol (HP, 2.0 X 10-2 mol/l)
1.4-Diazabicyclo [2,2,2] octane (DABCO, 4.0 X 1072 mol/l), 1,5-Naphtalenedisulfonic acid (NDS, 8.0 X
1072 mol/D).

¢) disappearance time of dye

d) In No.4 and 6, starting material was recovered.
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Table 2. Photofading of 4-arylazo-1-naphthol delivatives

on silica gel®

Run .. Irradin. Conversion

No. Dye Additive time (hr.) Colour (%)
1 (7 None 3 Orange 10v
2 (7) NTS 3 Orange 100
3 (7-N1) None 3 Orange 99
4 (7-Ni) None 3 Black 79
5 (8) None 3 Orange 98
6 (8) NTS 3 Orange 97
7 (8-Ni) None 3 Orange 94
8 (8-Ni) None 3 Black 52

a) In all runs, the TLC silica gel plates which dropped 20! of dye solution (2 X
1073 mol/l) in DMSO were irradiated for each time, with filtered radiation
(A>300um) at 30°C. The plates were kept at a distance of approximately
3.5cm from the light source.

b) The reactant of dye with NiCl,-6H,0 in H,O.

¢) The reactant of dye with NiCl,-6H, O in ethylene glycol.

d) NTS concentration, 1.4 X 1072 mol/l.
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