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Abstract We have synthesized five novel phthaloperinone dyes via a condensation re-
action to be applied as yellow colorants for liquid crystal display(LCD) color filters. The
reaction between 1,8-naphthalic anhydride(1a), 4-chloro-1,8-naphthalic anhydride(1b),
4-bromo-1,8-naphthalic anhydride(1c), 3-nitro-1,8-naphthalic anhydride(1d), 4-nitro-
1,8-naphthalic anhydride(1e) and 1,2-diaminoanthraquinone(2) proceeded readily giving
a product in 72-88% yields. The synthesized dyes were characterized by Uv-Vis, mass
spectrometry and elemental analysis. The spectral properties and thermal stability of the
dyes were examined. The dyes absorb at around 400-450nm. All five dyes showed sat-
isfactory thermal stability: the dyes retain 99-100% of its original weight at 300°C, 98-
100% at 350°C, 92-98% at 400°C, and 84-92% at 450°C. We have quantitatively
evaluated the reaction mechanism and reactivity of dye molecules by means of Pariser-
Parr-Pople Molecular Orbital Method(PPP-MO).

Keywords phthaloperinone, dyes, 1,8-naphthalic anhydride, 1,2-diaminoanthraquinone,
TGA analysis, LCD color filter, Pariser-Parr-Pople Molecular Orbital Method(PPP-MQ)
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Figure 1. Synthesis of Pigment Red 194 and Pigment Orange 43.
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Table 1. Properties of dye a—-e
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+ Sigma—Aldricholl A 5t 551 Cm T &]O Ao 4]
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2.2 Phthaloperinone 49| A
1,8=Naphthalic anhydride 1a(0.20g, 0.001mol)2}

Dye Yield Mass Mol. Analysis

(%) (M*) formula Calcd. Found

C:77.99 C:76.72

a 75 400 CosH12N203 H: 3.02 H:2.87
N:7.00 N:7.29

C:71.82 C:71.29

b 78 434 CasH11CIN203 H:2.55 H: 2.51
N:6.44 N:6.74
C:65.16 C:65.12

c 72 480 CasH11BrN20s H:2.31 H:2.27
N:5.84 N:6.20
C:70.11 C:69.34

d 87 445 CasH11N3Os H:2.49 H:2.47
N:9.43 N:9.45
C:70.11 C:69.34

e 88 445 C26H11N3sOs H: 2.49 H:2.48
N:9.43 N:9.34
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Figure 2. Synthesis of phthaloperinone dyes a—e containing anthraquinone.
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Figure 3. Absorption spectra of dye a—e in DMF.
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(dye a) (dye b)

Sample: Kim6 File: C:...\SDT\KNU\KSH\2016-0775\Kim6.001 Sample: kim10 File: C:..\SDT\KNUIKSH\2016-1178\im10.001
Size: 6.4690 mg DSC-TGA Size: 5.5920 mg DSC-TGA
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Instrument: SDT Q600 V/20.9 Build 20 Instrument: SDT Q600 V/20.9 Build 20
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Sample: kim5-2 File: C:...\SDTIKNU\KSH\2016-1178\im5-2.002 Sample: kim11 File: C:..\SDT\KNUIKSH\2016-1178\im11.001
Size: 5.7130 mg DSC-TGA Size: 5.5320 mg DSC-TGA
Run Date: 16-Feb-2016 16:32 Run Date: 17-Feb-2016 13:26
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Figure 4. TGA analysis of dye a—e.
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Table 2. Heat stability of dye a—e

Weight loss(%)/ Temp(C)

Dye
300 350 400 450
a 1 2 8 16
b 0 1 2 13
C 0 0 4 16
d 0 0 2 8
e 0 0 3 9

415 Phthaloperinone 49| g4t EM0i| Cist HAH 61

0.382
*NH;

NH,
ooc

Figure 5. —electron density of HOMO of 1.2—-di—
aminoanthraquinone.
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Figure 6. m—electron density of LUMO of (a) 4—
amino—1,8—-naphthalic anhydride and (b) 4—nitro—
1,8—naphthalic anhydride.
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