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Photofading of Dyes.
—The effect of substituent groups to the photofading of Quinophthalone dye —

HiroNORI ODA

The effect of nitro-substituent groups to the photofading of Quinophthalone dye was
examined in solution. 6’-and 8.nitro- substituted qinophthalone [ 2- (2-qunolyl)indane- 1,
3-dione ] delivatives were prepared by condesation of phthalic anhydride and 6-or 8-
nitro-substituted 2-methylquinolne delivertives which was prepared from 0- or p-nitro-
aniline by Doebner-Miler’s reaction.

The photofading of 6™~ nitroquinophthalone was accelerated in the presence of
sensitizer of singlet oxygen, e. g. Rose Bengal, and retarded by adding effective singlet
oxygen quencher, such as nickel (Il ) chloride. That of 8’-nitroquinophthalone was
accelerated in the presence of sensitizer of singlet oxygen and retarded by adding
singlet oxygen quencher similar to 6’-nitro-delivertive, and also retarded by adding
radical scavenger, e.g. 2, 6-di- t-butylphenol. It is suggested that the photofading of
6-nitroquinophthalone delivertive in solution may be due to a self-sensitized photo-
oxidation involving singlet oxygen and in the case of 8-nitro-delivertive, may be due
to both self- sensitized photo-oxidation involving singlet oxygen and specific intra-

molecular redox reaction.
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Table 1 laghtfastness of 6 - or 8 - substituted -
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KTIC & % RBHRT 7 « 05— X 50 100 200 400
>390nm) BH DG & BN 31 4~5 4 3~ 4 3
HoNTED, %@@@im—z« 3'—OH 5 4~5 4~5 4
YHv (RB) OFETFTEL 6'—0OH 3~4 3 2 1
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Table 2 Oxidation Products of Quinophtalone®
b
Reaction . N ) Yields of products (% ) )
. i TLight Conversion
No. Reaction method Solvent time
( hr) (nm) (%) PA  DMP 2-QC Others
p Sell-sensitized o, ) 398 > 300 100 265  — 98 2-QA, UM
photo- oxidation
Sensitized CHoCl»>-CH3OH .
2 photo- oxidation (9 :1 v/v) 8 520 ~ 800 78 37.8 9.1 52 2-QA, UM
Oxidation CHs OH 2 - 72 303 408 53 2-QA, UM

3 Wwith HbOs-NaOCI

|

a) As a sensitizer,
b)

2QC: Quinoline -2

2QA: Quinoline - 2 - carbaldehyde.

UM: Unidentifed material .

Rose Bengal (20 mg ) was added.
PA: Phthalic acid, DMP: Dimethyl
- carboxylic acid.

phthalate
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Fig. 2. Effect of various additives Fig. 3. Effect 04f va_rious a(i,ditlyes .
to the photo-oxidation of 6’-nitro- to -the photo—omdatlon of '8 ~nitro
quinophthalone in Acetonitrile quinophthalone in acetonitrile
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