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ABSTRACT 

 
In this study, all acidity constants of six azo dyes derived from 4-(phenyldiazenyl)benzene-

1,3-diol have been calculated by DFT method with Gaussian09 [1] program (B3LYP/6-

311++G(d,p)) [2].The theoretical data has compared with those of experimental ones [3]. 

Then, proton gain and loose centers of these molecules have been determined. It has been 

indicated that first protonation is on N1 nitrogen with correlation constant R2=0,9996. First 

deprotonation is on the hydrogen binding O1 with the correlation constants (R2=0, 9957) 

and second deprotonation is on the hydrogen binding O1 and O2 with R2=0, 9715. 

 
Table 1. IUPAC Nomenclature of the studied molecules. 

 

 
Compound 

No 
IUPAC Name 

Substituents 
R1 R2 R3 

1 4-(Phenyldiazenyl)benzene-1,3-diol H H H 

2 
4-((2,4-Dihydroxyphenyl)diazenyl)benzenesulfonic 

acid 
H SO3H H 

3 4-((2-Hydroxyphenyl)diazenyl)benzene-1,3-diol OH H H 

4 
3-((2,4-Dihydroxyphenyl)diazenyl)-4-

hydroxybenzenesulfonic acid 
OH H SO3H 

5 4-((2-Chlorophenyl)diazenyl)benzene-1,3-diol Cl H H 
6 4-((2-Nitrophenyl)diazenyl)benzene-1,3-diol NO2 H H 
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ÖZET  

 
Bu çalışmada, 4-(phenyldiazenyl)benzene-1,3-diolden türetilmiş altı azo boyar maddenin 

asitlik sabitleri Gaussian09 [1] program (B3LYP/6-311++G(d,p)) (DFT metodu) ile 

hesaplanmıştır.[2]. Elde edilen teorik veriler deneysel verilerle kıyaslanmıştır [3].Daha 

sonra, bu moleküllerin proton alma ve verme merkezleri belirlenmiştir. Đlk protonlanmanın 

N1 azotu üzerinde olduğu (R2=0,9996 korelasyon sabiti) gösterilmiştir. Đlk deprotonlanma 

O1’e bağlı hidrojendendir (R2=0, 9957) ve ikinci deprotonlanma ise O1 ve O2’ye bağlı olan 

hidrojendendir (R2=0, 9715).  

 

 

 

 

Tablo 1. Çalışılan bileşiklerin IUPAC isimlendirilmeleri. 

 

 
Bileşi

k No 
IUPAC Adı 

Sübstitüentler 
R1 R2 R3 

1 4-(Phenyldiazenyl)benzene-1,3-diol H H H 

2 4-((2,4-Dihydroxyphenyl)diazenyl)benzenesulfonic acid H SO3H H 

3 4-((2-Hydroxyphenyl)diazenyl)benzene-1,3-diol OH H H 

4 
3-((2,4-Dihydroxyphenyl)diazenyl)-4-

hydroxybenzenesulfonic acid 
OH H SO3H 

5 4-((2-Chlorophenyl)diazenyl)benzene-1,3-diol Cl H H 

6 4-((2-Nitrophenyl)diazenyl)benzene-1,3-diol NO2 H H 
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