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Abstract: New series of phthaloperinone dyes were synthesized by the condensation reaction between tetrachloro-phthalic

anhydride, 2,3-naphthalene dicarboxylic anhydride and o-phenylenediamine, 1,2-diamino-
These dyes absorb at around 370-490nm. It was found that introduction of naphthalene and

anthraquinone moiety on the perinone system produces a large bathochromic shift of 100nm. The synthesized dye 7

1,8-diaminonaphthalene,
anthraquinone.

containing anthraquinone moiety in perinone chromophoric system exhibited superior heat stability and bright color
as yellow chromophore. New dye 7 have been investigated in terms of interacting with volatile organic
compound(VOC) EtNH,. The sensing behaviour of the dye 7 toward EtNH, was studied by UV-vis absorption
spectroscopy. Sensing mechanism of dye 7 to EtNH, was supported by theoretical calculations based on DFT

method.
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Figure 1. Chemical structure of the dye 1 and 2.
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Figure 2. Chemical structure of the Perinone Red and Perinone Orange.
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Figure 3. Chemical structure of the dye 3-7.
Table 1. Properties of dye 3-7

Dye Yield Mass Mol. Analysis
(%) or) formula Calcd Found
C:79.99 C:79.84
3 86 270 C13H1()N20 H: 3.73 H: 3.69
N:10.36 N:10.19
C:46.97 C:46.83
4 75 358 C14H4CLiN,O H: 1.13 H: 1.11
N: 7.82 N: 8.10
C:82.49 C:81.88
5 85 320 C»H;2N2O H: 3.78 H: 3.70
N: 8.74 N: 8.52
C:52.98 C:52.96
6 78 408 C18H6C14N20 H: 1.48 H: 1.42
N: 6.86 N: 7.04
C:54.13 C:52.57
7 89 - C22H6C14N203 H: 1.24 H: 1.61
N: 5.74 N: 5.63
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Figure 4. Absorption spectra of dye 3-7 in DMF.
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Table 2. Heat stability of dye 3-7
Weight loss(%)/Temp(C)
Dye
250 300 350 400
3 3 21 95 100
4 1 18 97 100
5 1 3 26 100
6 1 2 10 57
7 1 2 8 14
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Figure 6. The changes in absorption spectra of dye 7
upon addition of ethylamine in DMF.
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Figure 7. Electron distribution of the HOMO and LUMO energy levels of dye 7.
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