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ABSTRACT 

In this study, ten 5-(substituted phenylazo)-3-cyano-6-hydroxy-4-methyl-2-pyridone dyes were 
synthesized, differing in both the position and the nature of substituents on the phenyl ring. The 
structural characterization of the dyes was performed using melting point analysis, FT-IR, NMR, 
and UV-Vis spectroscopy. The study includes spectral determination of the possible tautomeric 
forms in both the solid state and various solvents. Solvatochromic properties are investigated in 21 
solvents with varying properties to assess the impact of solvent-solute interactions and effects of 
substituents electronic nature on the absorption maxima. For quantitative evaluation of the non-
specific and specific solvent effects on the UV-Vis absorption maxima, the principles of the linear 
solvation energy relationships are used, i.e. models proposed by Kamlet-Taft and Catalán. Based 
on electronic distribution and substituent effects, methoxy-substituted dyes in ortho- and para- 
positions of phenyl ring have emerged as the most promising candidates for corrosion inhibition.  
Keywords: pyridone azo dyes, tautomerism, hydrazone, LSER 

 

1. INTRODUCTION 

Azo dyes, as synthetic compounds, are 
extensively utilized in food, pharmaceutical, 
cosmetic, and textile industries, characterized by 
their structurally diverse molecules [1,2]. 
Additionally, it should be noted that azo dyes 
account for over 60% of the total production of all 
types of dyes, while approximately 70% make up 
the share of applied dyes in the industry [3]. 

Pyridone azo dyes are easy to synthesize and 
have good stability, whereby their structure 
consists of a pyridone ring, coupled with a 
heterocyclic or carbocyclic ring. Pyridone azo dyes 
have different applications. Alongside their usage 
as dyeing textiles, they are used in LCD screens, 
as liquid crystals, and in inkjet printing as pigments 
[4-7]. 

The use of organic compounds as corrosion 

inhibitors is commonly employed to extend the 

lifecycle of metals. These inhibitors form a 

protective barrier by adsorption onto the metal 

surface, shielding it from the harmful environment. 
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The adsorption is facilitated by their active 

centers, which include polar functional groups, 

heteroatoms (such as N, S, O, P), aromatic rings, 

and π-electrons [8]. Corrosion prevention 

commonly involves the use of various heterocyclic 

organic compounds, particularly those belonging to 

the pyridine, imidazole, quinoline and azole groups 

[9]. On the other hand, the polar functional groups 

like hydroxyl, nitro, azo, carboxylic, cyano, 

carbonyl, imine, also, act as adsorption centers 

[10]. The ability of a particular organic compound to 

inhibit metal corrosion is influenced by two factors: 

the electronic distribution and the chemical 

structure [11]. 

Azo dyes function as corrosion inhibitors in 

various mixtures of electrolytes and metals and are 

one of the most commonly used anti-corrosion 

materials [12, 13, 14,15] due to their molecular 

structures, which contain numerous donor sites 

that allow them to act as chelating ligands when 

interacting with metal surfaces [12,16]. Non-

bonding electrons from the nitrogen atom as well 

as the π-orbitals of the azo group (–N=N–) can 

participate in electron donation [13, 17,18]. 

Moreover, the empty p-orbitals of the nitrogen 

atoms can participate in the acceptance of 

electrons from the metal d-orbitals (retro donation) 

https://doi.org/10.62638/ZasMat1394
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[17]. Studies suggest that the nature of substituents 

can significantly affect their corrosion inhibition 

efficiency, with electron-donating groups, 

particularly in the para-position to azo bridge, often 

enhance performance by increasing electron 

density and promoting stronger interactions with 

metal surfaces [14,15,18]. 

In our previous study [19], we demonstrated 

that azo pyridone dyes act as effective chelating 

agents, as evidenced by the successful synthesis 

of two Cu(II) complexes. Having this in mind, the 

present study reports synthesis of ten 5-

(substituted phenylazo)-3-cyano-6-hydroxy-4- 

-methyl-2-pyridones altering both the position  

(-ortho, -meta and -para) and the nature (–OMe,  

–NO2 and –Cl) of substituents in the phenyl 

group(Fig.1). The structures of the synthesized 

compounds are confirmed by FT-IR, 1H NMR, 13C 

NMR and UV-Vis spectroscopy and elemental 

analysis for compounds 2 and 6. Literature data on 

similar azo pyridone dyes [20,21] suggest that 

these dyes exhibit azo-hydrazone tautomerism, 

due to the presence of the –OH group conjugated 

with the azo bridge (Fig. 1). Notably, most studies 

on the corrosion inhibition of azo dyes neglect this 

phenomenon, despite its critical importance for 

understanding the structure-property relationship 

since the migration of the proton within the 

molecule leads to a change in the structural 

skeleton, electron density distribution and 

physicochemical properties. Therefore, the primary 

aim of this study is to identify the dominant 

tautomeric form of the synthesized dyes in both the 

solid state and in various solvents by different 

spectroscopic techniques. The effects of the 

electronic nature of the substituents on the position 

of UV-Vis spectra are assessed. The nature of 

solvent-solute interactions plays a key role in 

stabilizing a particular tautomer, affecting electron 

distribution at different functional groups and 

molecular geometry [22]. To quantify these effects, 

the influence of both non-specific and specific 

solvent-solute interactions on the UV-Vis 

absorption maxima was evaluated using the LSER 

(Linear Solvation Energy Relationship) approach. 

The resulting solvatochromic data were analyzed 

using Kamlet-Taft and Catalán equations. As such, 

this study offers a theoretical framework focused 

on the structural and molecular characteristics of 

azo dyes that affect their potentialas corrosion 

inhibitors, providing a pathway for the design of 

more efficient corrosion-resistant materials. 

 

Figure 1. Azo-hydrazone tautomerism of the investigated dyes 1–10 

 

2. EXPERIMENTAL 

2.1. Materials and measurements for the 
compounds 

The reagents used for the synthesis were 
purchased from Merck, Sigma Aldrich and Fluka, 
and were used without purification. Additionally, 
solvents of spectroscopic purity were taken from 
the same manufacturers. Microwave-assisted 
syntheses were carried out using a household 
microwave oven Samsung M182 DN. The structure 
of the synthesized molecules was confirmed by 
determining the melting point, FT-IR, 1H NMR, 13C 
NMR and elemental analysis.The melting point of 
the synthesized compounds was determined by 
using the melting point system Stuart SMP30. 1H 

NMR, 13C NMR spectra of the compounds were 
recorded using a Varian Gemini 2000 (400 Hz and 
100 Hz respectively) in deuterated DMSO-d6 and 
CF3COOD with TMS as an internal standard. The 
FTIR spectra of the synthesized compounds were 
determined using a Nicolet™ iS™ 10 FT-IR 
Spectrometer (Thermo Fisher SCIENTIFIC) with 
Smart iTR™ Attenuated Total Reflectance (ATR) 
Sampling accessories in the range of 500–4000 
cm−1, with 32 scans per spectrum. Elemental 
analysis was performed on a Vario EL III elemental 
analyzer. UV-Vis absorption spectra of the 
synthesized dyes were determined by using a 
Shimadzu 1700 spectrophotometer. The 
concentrations of all tested compounds in solvents 
were 5 × 10−5 M. 
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2.2. Synthesis of arylazo pyridone dyes 

The synthesis of arylazo pyridone dyes was 
carried out in two steps. The first step involved the 
microwave synthesis of the starting 3-cyano-6-
hydroxy-4-methyl-2-pyridone (Fig. 2) [23], which 
was carried out according to the following 
procedure. Ethyl-acetoacetate (0.02 mol, 2.6 g), 
cyanoacetamide (0.02 mol, 1.68 g) and powdered 
potassium hydroxide (0.02 mol, 1.12 g) were mixed 
in a test tube and heated in a commercial 
microwave oven at 200 W by irradiation for 4 
minutes.  

 

Figure 2. Microwave synthesis of 3-cyano-6- 
-hydroxy-4-methyl-2-pyridone 

The resulting reaction mixture was treated 
three times with 10 mL of H₂O under gentle heating 
until the precipitate completely dissolved. After 
cooling, the solution was filtered, and the filtrate 
was then acidified with HCl, whereby a white 
precipitate was separated. The product was 
separated by filtration, washed twice with water (5 
mL) and air-dried. A white substance was obtained, 

with a yield of 60%; m.p. 315–316 oC (lit. m.p. 315–
320 oC [24]), FT-IR (KBr, ν/cm-1): 3294 (OH), 2223 
(CN), 1593 (C=O); 1H NMR (200 MHz, DMSO-d6, 
δ/ppm): 2.51 (3H, s, CH3), 5.61 (1H, s, C5). 

The second step in the synthesis of the dyes 
represents a classical diazo-coupling reaction (Fig. 
3). Substituted aniline derivatives (10 mmol) were 
dissolved in concentrated hydrochloric acid (2.5 
mL) and cooled to –5 oC. Sodium nitrite (1.23 g, 11 
mmol) was dissolved in cold water (4 mL) and 
added in drops to the aniline solution. The mixture 
was stirred for 1 h to give the diazonium salt of the 
corresponding aniline. The obtained pyridone (10 
mmol) was dissolved in an aqueous solution (4 mL) 
of potassium hydroxide (0.56 g, 10 mmol) and 
cooled to –5 oC. The diazonium salt was added 
dropwise to the pyridone solution, which was 
stirred for half an hour. The mixture was then 
stirred for an additional 3 hours, while the 
temperature was maintained between 0 and 5 oC. 
Once the mixture had been refrigerated overnight, 
it was filtrated, rinsed with water, and dried. The 
compounds 1–3 were recrystallized from 
chloroform, while the rest of the compounds were 
recrystallized from N,N-dimethylformamide (DMF). 
It should be noted that eight compounds are 
already known and registered in the literature, 
while compound 6 is present in the patent 
literature, and compound 2 is a new molecule. 

 

Figure 3. Synthesis of compounds 1–10 

 

5-(4-Methoxyphenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (1). Dark red powder, yield: 
59%, m.p. 270.3–271.1 oC (lit. m.p. 272–273 oC 
[25,26], 270–271 oC [27]); M = 284.3 g mol–1; FT-IR 
(KBr, ν/cm–1): 3433 (NH hydrazone form), 3121 
(NH pyridone), 2221 (CN), 1675, 1630 (C=O 
pyridone); 1H NMR (200 MHz,  DMSO-d6, δ/ppm): 
2.50 (3H, s, CH3), 3.80 (3H, s, OCH3), 7.06 (2H, d, 
J = 8.4 Hz, Ar–H), 7.65 (2H, d, J = 8.4 Hz, Ar–H), 
11.96 (1H, s, NH pyridone), 14.78 (1H, s, NH 
hydrazone form); 13C NMR (50 MHz, DMSO-d6, 

δ/ppm): 161.7 (Py), 161.1 (Py), 160.5 (Py), 158.8 
(Ar), 134.7 (Ar), 122.8 (Py), 119.2 (Ar), 115.5 (CN), 
115.3 (Ar), 99.5 (Py), 55.7 (OCH3), 16.6 (CH3); UV-
Vis (EtOH) (λmax/nm (log ε)): 457 (3.99). 

5-(3-Methoxyphenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (2). Dark red powder; yield: 
33%; m.p. 287.3–288.1 oC; M = 284.3 g mol–1; 
Calculated C14H12N4O3 (%): C, 59.15; H, 4.25; N, 
19.71; Found (%): C, 59.05; H, 4.29 ; N,19.68; FT-
IR (KBr, ν/cm–1): 3436 (NH hydrazone form), 3137 
(NH pyridone), 2226 (CN), 1668, 1649 (C=O 



J. Lađarević et al. Study of tautomerism and solvatochromism of ... 

ZASTITA MATERIJALA 66 (2025) broj 4 

pyridone); 1H NMR (200 MHz, DMSO-d6, δ/ppm): 
2.50 (3H, s, CH3), 3.80 (3H, s, OCH3),  6.81 (1H, d, 
J = 8.4 Hz, Ar–H), 7.18–7.20 (2H, m, Ar–H), 7.34 
(1H, t, J = 8.2 Hz, Ar–H), 12.01 (1H, s, NH 
pyridone), 14.44 (1H, s, NH hydrazone form); 13C 
NMR (50 MHz, DMSO-d6, δ/ppm): 161.7 (Py), 
161.0 (Py), 160.7 (Py), 160.6 (Ar), 142.5 (Ar), 
131.0 (Ar), 123.8 (Py), 115.2 (CN), 112.8 (Ar), 
109.7 (Ar), 102.8 (Ar), 101.1 (Py), 55.6 (OCH3), 
16.7 (CH3); UV-Vis (EtOH) (λmax/nm (log ε)): 435.6 
(4.51). 

5-(2-Methoxyphenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (3). Red powder; yield: 61%; 
m.p. 317.1–318.5 oC (lit. m.p. 324–325 oC [25], 
314–315 oC [27]); M = 284.3 g mol–1; FT-IR (KBr, 
ν/cm–1): 3436 (NH hydrazone form), 3143 (NH 
pyridone), 2221 (CN), 1669, 1650 (C=O pyridone); 
1H NMR (200 MHz, DMSO-d6, δ/ppm): 2.50 (3H, s, 
CH3), 3.92 (3H, s, OCH3), 7.00–7.33 (2H, m, Ar–H), 
7.61 (1H, d, J = 7.2 Hz, Ar–H), 7.75 (1H, d, J = 7.4 
Hz, Ar–H), 12.06 (1H, s, NH pyridone), 14.91 (1H, 
s, NH hydrazone form); 13C NMR (50 MHz, DMSO-
d6, δ/ppm): 161.4 (Py), 160.9 (Py), 160.0 (Py), 
149.0 (Ar), 142.3 (Ar), 131.0 (Ar), 128.2 (Ar), 122.1 
(Py), 121.5 (Ar), 115.7 (CN), 112.6 (Ar), 101.0 (Py), 
56.6 (OCH3), 16.6 (CH3); UV-Vis (EtOH) (λmax/nm 
(log ε)): 453.0 (4.01). 

5-(4-nitrophenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (4). Dark orange powder; yield: 
54%; m.p. 326.2–327.8 oC (lit. m.p. 326–327 oC 
[25,26], 324 oC [28], 326–328 oC [29], > 320 oC 
[30]); M = 299.2 g mol–1; FT-IR (KBr, ν/cm–1): 3446 
(NH hydrazone form), 3110 (NH pyridone), 2229 
(CN), 1680, 1638 (C=O pyridone); 1H NMR (200 
MHz, CF3COOD, δ/ppm): 2.89 (3H, s, CH3), 7.92 
(2H, d, J = 9.0 Hz, Ar–H), 8.53 (2H, d, J = 9.0 Hz, 
Ar–H), 8.56 (1H, s, Ar–H), 11.4 (1H, s, NH 
pyridone), 14.87 (1H, s, NH hydrazone form); 13C 
NMR (50 MHz, CF3COOD, δ/ppm): 163.9 (Py), 
162.4 (Py), 161.5 (Py), 147.2 (Ar), 146.5 (Ar), 
126.8 (Py), 123.8 (CN), 118.1 (Ar), 112.5 (Ar), 
106.9 (Py), 16.7 (CH3); UV-Vis (EtOH) (λmax/nm 
(log ε)): 432 (4.36). 

5-(3-nitrophenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (5). Orange-yellow powder; 
yield: 52 %; m.p. 275.3–276.6 oC (lit. m.p. 279–280 
oC [31]); M = 299.2 g mol–1; FT-IR (KBr, ν/cm–1): 
3447 (NH hydrazone form), 3089 (NH pyridone), 
2224 (CN), 1692, 1645 (C=O pyridone); 1H NMR 
(200 MHz, CF3COOD, δ/ppm): 2.80 (3H, s, CH3), 
7.74 (1H, t, J = 8.0 Hz, Ar–H), 8.01 (1H, d, J = 8.0 
Hz, Ar–H), 8.26 (1H, d, J = 8.0 Hz, Ar–H), 8.56 (1H, 
s, Ar–H), 11.3 (1H, s, NH pyridone), 14.87 (1H, s, 
NH hydrazone form); 13C NMR (50 MHz, 
CF3COOD, δ/ppm): 163.5 (Py), 162.6 (Py), 161.8 
(Py), 150.3 (Ar), 142.8 (Ar), 132.5 (Py), 125.2 (Ar), 
124.2 (Ar), 124.1 (CN), 118.5 (Ar), 112.9 (Ar), 

107.2 (Py), 17.0 (CH3); UV-Vis (EtOH) (λmax/nm 
(log ε)): 415.5 (4.16). 

5-(2-nitrophenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (6). Orange powder; yield: 44%; 
m.p. 288.5–289.6 oC; M = 299.2 g mol–1; 
Calculated C13H9N5O4 (%): C, 52.18; H, 3.03; N, 
23.40; Found (%): C, 52.21; H, 3.09; N, 23.45;FT-
IR (KBr, ν/cm–1): 3447 (NH hydrazone form), 3157 
(NH pyridone), 2227 (CN), 1673, 1654 (C=O 
pyridone); UV-Vis (EtOH) (λmax/nm (log ε)): 433.5 
(3.85). 

5-(4-Chlorophenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (7). Orange powder; yield: 61%; 
m.p. 300.2–301.7 oC (lit. m.p. 301–302 oC [25,26], 
288–289 oC [29], 302–303 oC [27]); M = 288.7 g 
mol–1; FT-IR (KBr, ν/cm–1): 3446 (NH hydrazone 
form), 3132 (NH pyridone), 2228 (CN), 1680, 1641 
(C=O pyridone); 1H NMR (200 MHz, CF3COOD, 
δ/ppm): 2.60 (3H, s, CH3), 7.31 (2H, d, J = 8.0 Hz, 
Ar–H), 7.43 (2H, d, J = 8.0 Hz, Ar–H), 11.4 (1H, s, 
NH pyridone), 14.84 (1H, s, NH hydrazone form); 
13C NMR (50 MHz, CF3COOD, δ/ppm): 163.8 (Py), 
162.9 (Py), 162.1 (Py), 139.8 (Ar), 137.7 (Ar), 
131.6 (Py), 124.1 (CN), 118.5 (Ar), 112.9 (Ar), 
107.2 (Py), 17.0 (CH3); UV-Vis (EtOH) (λmax/nm 
(log ε)): 433.5 (4.39). 

5-(3-Chlorophenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridone (8). Orange powder; yield: 33%; 
m.p. 295.3–296.8 oC (lit. m.p. 288–290 oC [31], 
298–300 oC [27]); M = 288.7 g mol–1; FT-IR (KBr, 
ν/cm–1): 3436 (NH hydrazone form), 3105 (NH 
pyridone), 2227 (CN), 1680, 1636 (C=O pyridone); 
1H NMR (200 MHz, CF3COOD, δ/ppm): 2.81 (3H, 
s, CH3), 7.39–7.55 (3H, m, Ar–H), 7.71 (1H, s, Ar–
H), 11.3 (1H, s, NH pyridone), 14.91 (1H, s, NH 
hydrazone form); 13C NMR (50 MHz, CF3COOD, 
δ/ppm): 163.8 (Py), 162.8 (Py), 161.9 (Py), 142.3 
(Ar), 137.7 (Ar), 132.2 (Py), 130.9 (Ar), 124.1 (CN), 
118.7 (Ar), 118.5 (Ar), 112.9 (Ar), 107.2 (Py), 16.9 
(CH3); UV-Vis (EtOH) (λmax/nm (log ε)): 423.5 
(4.39). 

5-(2-Chlorophenylazo)-3-cyano-6-hydroxy-4- 

-methyl-2-pyridone (9). Orange powder; yield: 42%; 

m.p. 345.6–346.9 oC (lit. m.p. 347–348 oC [25], > 

320 oC [27]); M = 288.7 g mol–1; FT-IR (KBr,  

ν/cm–1): 3430 (NH hydrazone form), 3141 (NH 

pyridone), 2228 (CN), 1670, 1629 (C=Opyridone); 
1H NMR (200 MHz, CF3COOD, δ/ppm): 2.83 (3H, 

s, CH3), 7.38–7.57 (3H, m, Ar–H), 7.98 (1H, d, J = 

7.8 Hz, Ar–H), 11.3 (1H, s, NH pyridone), 15.29 

(1H, s, NH hydrazone form); 13C NMR (50 MHz, 

CF3COOD, δ/ppm): 163.7 (Py), 162.9 (Py), 162.0 

(Py), 137.9 (Ar), 131.5 (Ar), 131.4 (Ar), 129.8 (Py), 

126.3 (Ar), 124.1 (CN), 118.5 (Ar), 112.9 (Ar), 

107.2 (Py), 16.9 (CH3); UV-Vis (EtOH) (λmax/nm 

(log ε)): 429.5 (4.06). 
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3-cyano-5-phenylazo-6-hydroxy-4-methyl-2- 
-pyridone (10). Orange powder; yield: 41%; m.p. 
280.6–281.9 oC (lit. m.p. 288.1 oC [28], 278–279 oC 
[25,26], 278–280 oC [29], 285–286 oC [27]); M = 
254.2 g mol–1; FT-IR (KBr, ν/cm–1): 3447 (NH 
hydrazone form), 3149 (NH pyridone), 2229 (CN), 
1688, 1647 (C=O pyridone); 1H NMR (200 MHz, 
DMSO-d6, δ/ppm): 2.51 (3H, s, CH3), 7.29 (1H, t, J 
= 7.2 Hz, Ar–H), 7.48 (2H, t, J = 7.5 Hz, Ar–H), 
7.66 (2H, d, J = 7.2 Hz, Ar–H), 12.04 (1H, s, NH 
pyridone), 14.55 (1H, s, NH hydrazone form); 13C 
NMR (50 MHz, DMSO-d6, δ/ppm): 160.4 (Py), 
159.7 (Py), 158.4 (Py), 140.6 (Ar), 129.3 (Ar), 
126.7 (Ar), 122.6 (Py), 116.8 (Ar), 114.5 (CN), 97.8 
(Py), 16.9 (CH3); UV-Vis (EtOH) (λmax/nm (log ε)): 
431.0 (4.72). 

3. RESULTS AND DISCUSSION 

3.1. Spectral analysis 

Based on the FT-IR data, it can be concluded 
that the investigated pyridone dyes adopt 
hydrazone form in the solid state. The spectra of 
the compounds have pronounced peaks originating 
from carbonyl groups in the ranges 1629–1650  
cm–1 and 1669–1692 cm–1. The broad spectral 
bands originating from the –NH vibrations of the 
hydrazone form are located in the range 3433–
3447 cm–1, while the bands originating from the  
–NH ofpyridone are located in the range 3089–
3157 cm–1. 1H NMR and 13C NMR spectra of these 
compounds were recorded in DMSO-d6 (1–3, 10) 

and CF3COOD (4, 5, 7–9) and unambiguously 
indicate the dominance of hydrazone form in these 
solvents. It should be noted that spectra of 
compound 6 were not recorded due to poor 
solubility in available NMR solvents. 1H NMR 
chemical shifts assigned to the –N–H proton of the 
hydrazone form are in the ranges 14.44–14.91 ppm 
in DMSO-d6 and 14.87–15.29 ppm in CF3COOD. 
Furthermore, the presence of two carbonyl signals 
in 13C NMR (range 159.7–161.7 ppm in DMSO-d6 

and 163.9–162.4 ppm in CF3COOD) additionally 
confirms the presence of hydrazone form. The 
results obtained by NMR spectral analysis are in 
accordance with literature data [20,21,29,31]. The 
great stability and high planarity of the hydrazone 
form is considered to be mainly influenced by the 
formation of cooperative intramolecular hydrogen 
bond of –NH hydrazone and carbonyl group 
[20,21]. 

UV-Vis absorption spectra of the mentioned 
series of compounds in ethanol show an intense 
peak in the region between 415.5–457 nm (Fig. 
4a), which is attributed to the π–π* transition of the 
hydrazone tautomer [20,21]. The absorption 
maxima are highly dependent on the position and 
the electronic nature of the substituents wherein 

the largest bathochromic shift (max = 26 nm) with 
respect to unsubstituted dye (10, 431 nm) is 
observed for the 4-methoxy substituted dye (1), 

while the largest hypsochromic shift (max = 15.5 
nm) is observed for 3-nitro substituted dye (5). 

 

Figure  4. UV-Vis spectra of the synthesized compounds in ethanol (a) and formamide (b) 

 

3.2. Solvatochromic properties of compounds and 
LSER analysis 

The solvatochromic behavior of the 
investigated dyes was examined in 21 solvents of 
different dipolarity/polarizability and hydrogen bond 
capabilities covering a wide range of properties. 
The UV-Vis spectra in these solvents indicate that 
the most dominant form in all solvents is hydrazone 

form [32-34], whereas in amide solvents (DMF, 
formamide and N,N-dimethyl acetamide (DMA)) 
UV-Vis spectra reveal the coexistence of two forms 
in solution, as evidenced by the appearance of a 
shoulder in the spectra of all investigated 
compounds (Fig. 4b). Literature reports on 
structurally related pyridone azo dyes indicate that 
azo-hydrazone tautomerism does not occur in 
these solvents [21,32], instead, deprotonation of 
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the hydrazone form takes place, leading to an 
equilibrium between the hydrazone and its anionic 
form, as illustrated in Fig. 5. Furthermore, in 
formamide, as well as in DMF and DMA, all spectra 
exhibit absorption bands in the 300–340 nm range, 

consistent with the presence of the anionic form in 
amide solvents [21]. The absorption maxima of 
hydrazones form in selected solvents are given in 
Table 1. 

 

Figure 5. Equilibrium between hydrazone and anionic form in amide solvents. 

Table 1. Absorption maximaof the hydrazone form of compounds (1–10) in different solvents. 

 max (nm) 

Solvent 1 2 3 4 5 6 7 8 9 10 

Ethylene glycol 464 440.4 460 429.5 414 437 432 424 430 428.5 

Methanol 456.8 435.6 453.5 432 415.5 434 434 424 429.5 431 

Ethanol 457 435.6 453 432 415.5 433.5 433.5 423.5 429.5 431 

1-Propanol 455 433 455.5 433 414 435.5 431.5 422 431.5 432.5 

2-Propanol 456.4 434 443 423 408.5 425 426 419 424.5 423.5 

1-Butanol 455.8 435.4 454 434 416.5 434 434.5 425 430.5 432.5 

1-Pentanol 460 438.4 450 426 410.5 427 426.5 418 424.5 425 

Acetonitrile 456.8 433.4 452 430.5 416.5 436.5 431 425 428.5 429 

DMSO 461.2 439.2 459 443.5 424 444 435 427.5 433 432 

DMF 458 436.5 453.5 437 422.5 441.5 433 426 430 429 

DMA 455 432.5 450.5 431.5 420 439.5 430 424 426 428 

Acetone 456.3 432.6 451.5 430.5 415.5 434.5 430.5 423 426.5 428.5 

Chloroform 467.4 443 462 434.5 423 440 440.5 433 438 436 

Ethyl acetate 453.6 431 449.5 428 414 432 429 421 426.5 427 

Methyl acetate 455.2 431.6 449 428 416 432 428.5 422 427 427.5 

Tetrahydrofuran 455.8 435 451 431 416 434 430.5 424 427.5 430 

Acetic acid 462.5 441 460 434.5 421.5 438 438.5 430 433.5 435.5 

Diisopropyl ether 452 431 446 425 413.5 428 430.5 420.5 429 426.5 

Dioxane 453.4 433.2 449.5 436 418 435 433 426 427.5 429.5 

Pyridine 462 441.5 458 442 425.5 445.5 438.5 432.5 435.5 436.5 

Formamide 467.5 444 464 441.5 426.5 450.5 441 433 438 438 

 

According to literature data, the electron 
density in these dyes is suggested to transfer from 
the hydrazone bridge to the cyano group, acting as 
the primary electron acceptor, as well as to the 
carbonyl group at position 6 of the pyridone ring 

[20,35]. Corresponding resonance structures are 
depicted in Fig. 6. It can be observed that the 
electron rich sites are cyano and carbonyl groups 
which may serve as suitable donor centers for 
adsorption onto metal surface. The electron-
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donating and electron-withdrawing nature of 
substituents as well as their position on the phenyl 
ring significantly influence the electronic distribution 

of these dyes, thereby affecting electron availability 
on oxygen and nitrogen atoms of carbonyl and 
cyano groups, respectively. 

 

Figure 6. Possible resonance structures of the investigated dyes 
 

The largest bathochromic shift in all solvents is 

observed for methoxy-substituted dyes (1–3) when 

compared to unsubstituted dye (10) (Table 1). 

Electron-donating group such as methoxy stabilize 

the structure by enhancing intramolecular charge 

transfer (ICT), thereby increasing electron density 

at the cyano and carbonyl groups. The UV-Vis 

absorption maxima of the meta-substituted dyes (2, 

5, and 8) exhibit hypsochromic shift compared to 

their corresponding para- and ortho-substituted 

analogs, as only the inductive effect is operative in 

the meta-position, while resonance stabilization is 

not feasible. Absorption maxima of ortho-

substituted dyes (3, 7 and 9) are slightly shifted to 

lower wavelengths with respect to the 

corresponding para-substituted dyes which can be 

attributed to steric hindrance that prevents the 

pyridone and phenyl rings from adopting a planar 

conformation, thereby reducing effective π-electron 

delocalization. Electron-accepting nitro groups in 

the ortho- (6) and para-positions (4) are expected 

to cause a hypsochromic shift, likely due to 

structural destabilization arising from the 

development of positive charge on the nitrogen 

atom, but, in fact,exerts a small bathochromic or 

negligible (either bathochromic or hypsochromic) 

shifts which may be due to the counteracting effect 

of this group to the extended delocalization. 

Chlorine substituted dye in the para-position (7), 

despite strong electron-withdrawing inductive 

effect, induce a bathochromic shift in the UV-Vis 

absorption maxima due to their weak resonance 

effect. 

Among the studied solvents, the largest 

bathochromic shift is observed in highly polar 

formamide, while shortest wavelengths are found in 

diisoporpyl ether, 2-propanol and 1-pentanol. 

According to Table 1, the UV-Vis spectra of the 

dyes are more affected by changes in the nature 

and position of the substituents than by alteration in 

solvent nature. 

As shown in Table 1, the solvent effects on the 

absorption maxima are complex and cannot be 

attributed to a particular type of solvent interaction. 

Thus, in order to quantitatively describe manifold 

solvent-solute interactions LSER models 

developed by Kamlet-Taft and Catalán are 

used.Applied to UV-Vis absorption frequencies νmax 

of hydrazone form of dyes (1–10) Kamlet-Taft 

model [36] is given as follows: 

νmax= ν0 + aα + bβ + sπ* (1) 

Each parameter represents a specific type of 

interaction contributing to the overall solvation 

ability. The Kamlet-Taft π* parameter indicates the 

solvent's dipolarity/polarizability, while α and β 

correspond to the hydrogen bond donor (HBD) and 

hydrogen bond acceptor (HBA) capacities, 

respectively, with their values listed in Table 2. The 

solvent-independent correlation coefficients a, b, 

and s quantify the individual contributions of 

solvent effects on the UV-Vis absorption shifts 

(νmax). The coefficient ν0 represents the absorption 

frequency of the solute in the reference system. 

The results of regression analysis using the 

Kamlet-Taft model for compounds 1–10are given in 

Table 3, while the percentages of solvatochromic 

parameters for these compounds are given in 

Table 4. The correlation coefficients (R) are above 

0.93 indicating high validity of the applied model. 
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Table 2. Kamlet-Taft [37] and Catalán [38] solvent parameters 

No Solvent 
Kamlet-Taft Catalán 

π* β α SP SdP SB SA 

1 Ethylene glycol 0.92 0.52 0.9 0.777 0.91 0.534 0.717 

2 Methanol 0.6 0.66 0.98 0.608 0.904 0.545 0.605 

3 Ethanol 0.54 0.75 0.86 0.633 0.783 0.658 0.4 

4 1-Propanol 0.52 0.90 0.84 0.658 0.748 0.782 0.367 

5 2-Propanol 0.48 0.84 0.76 0.633 0.808 0.83 0.283 

6 1-Butanol 0.47 0.84 0.84 0.674 0.655 0.809 0.341 

7 1-Pentanol 0.4 0.86 0.84 0.687 0.587 0.86 0.319 

8 Acetonitrile 0.75 0.40 0.19 0.645 0.974 0.286 0.044 

9 DMSO 1 0.76 0 0.83 1 0.647 0.072 

10 DMF 0.88 0.69 0 0.759 0.977 0.613 0.031 

11 DMA 0.88 0.76 0 0.763 0.987 0.65 0.028 

12 Acetone 0.71 0.43 0.08 0.651 0.907 0.475 0 

13 Chloroform 0.58 0.10 0.20 0.783 0.614 0.071 0.047 

14 Ethyl acetate 0.55 0.45 0 0.656 0.603 0.542 0 

15 Methyl acetate 0.6 0.42 0 0.645 0.637 0.527 0 

16 Tetrahydrofuran 0.58 0.55 0 0.714 0.634 0.591 0 

17 Acetic acid 0.64 0.45 1.12 0.651 0.676 0.39 0.689 

18 Diisopropyl ether 0.27 0.49 0 0.625 0.324 0.657 0 

19 Dioxane 0.55 0.37 0 0.737 0.312 0.444 0 

20 Pyridine 0.87 0.64 0 0.842 0.761 0.581 0.033 

21 Formamide 0.97 0.48 0.71 0.814 1.006 0.414 0.549 

Table 3. Results of the regression analysis obtained by the Kamlet-Taft equation (1-10) 

No 
ν0·10–3 

(cm–1) 

s·10–3 

(cm–1) 

b·10–3 

(cm–1) 

a·10–3 

(cm–1) 
Ra sdc Fb nd 

1 
22.427 

(±0.101) 

–0.899 

(±0.101) 

0.222 

(±0.110) 

–0.250 

(±0.042) 
0.956 0.066 36 14 

2 
23.289 

(±0.117) 

–0.685 

(±0.104) 

0.262 

(±0.131) 

–0.188 

(±0.053) 
0.933 0.080 20 13 

3 
22.478 

(±0.114) 

–0.739 

(±0.112) 

0.408 

(±0.153) 

–0.360 

(±0.051) 
0.951 0.082 34 15 

4 
23.570 

(±0.143) 

–0.969 

(±0.173) 

0.605 

(±0.154) 

–0.254 

(±0.076) 
0.930 0.108 19 13 

5 
24.478 

(±0.108) 

–1.385 

(±0.131) 

0.701 

(±0.107) 

–0.136 

(±0.058) 
0.966 0.085 51 15 

6 
23.839 

(±0.143) 

–1.841 

(±0.174) 

0.639 

(±0.146) 

–0.168 

(±0.076) 
0.956 0.115 43 16 

7 
23.630 

(±0.143) 

–0.999 

(±0.137) 

0.549 

(±0.140) 

–0.382 

(±0.059) 
0.945 0.085 28 14 

8 
23.883 

(±0.122) 

–0.979 

(±0.127) 

0.678 

(±0.129) 

–0.240 

(±0.056) 
0.947 0.082 29 14 

9 
23.836 

(±0.107) 

–1.002 

(±0.113) 

0.394 

(±0.117) 

–0.270 

(±0.048) 
0.957 0.070 33 13 

10 
23.459 

(±0.101) 

–0.822 

(±0.125) 

0.788 

(±0.103) 

–0.295 

(±0.055) 
0.950 0.080 31 14 

aCorrelation coefficient, b Standard deviation, cFisher's test,  
dNumber of solvents included in the correlation. 
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Based on the values of the independent 

coefficients (Table 3), it can be concluded that the 

positions of the UV-Vis absorption maxima depend 

much more on the change in polarity/polarizability 

(non-specific interactions) of the solvent than on 

the change in the HBA and HBD abilities of the 

solvent. Regression analysis showed that the 

independent coefficients s and a are always 

negative indicating a bathochromic shift by 

increasing the polarity/polarizability and ability of 

the solvent todonate hydrogen bonds. Based on 

this, it can be concluded that the excited state is 

more stabilized compared to the ground state, as a 

consequence of solvation. By comparing the 

absolute values of coefficient s (Table 3), it can be 

observed that this coefficient increases with 

increasing of electron-withdrawing capability of the 

substituents, being highest for nitro-substituted 

dyes. Potential interaction sites between the dye 

molecules and protic solvents include the cyano 

and carbonyl groups in the pyridone ring, as well as 

the nitrogen atom of the hydrazone moiety. 

Interaction of the hydrogen atom from the protic 

solvent with the pyridone carbonyl and cyano 

groups reduces the electron density on oxygen and 

nitrogen atoms, thereby reinforcing ICT [39] and 

resulting in a bathochromic shift of the UV-Vis 

absorption maxima. Conversely, when HBD 

solvents interact with the lone pair on the N–H 

group of the hydrazone, the ICT is disrupted, 

leading to a hypsochromic shift. Overall, the 

predominant effect is a bathochromic shift with 

increasing solvent acidity, suggesting that the 

interaction of HBD solvents is more pronounced 

with the pyridone ring than with other regions of the 

molecule. 

The positive value of the coefficient b for all 

compounds indicates a hypsochromic shift by 

increasing the HBD ability of the solvent. The 

possible interaction sites of the molecule with 

protophilic solvents are both –NH groups, 

hydrazone and at the pyridone ring. Considering 

first interaction, solvent molecules compete with 

the intramolecular N–H⋯O hydrogen bond for the 

hydrogen atom, thereby weakening and elongating 

the N–H bond and increasing its acidity [40]. As the 

basicity of the solvent increases, this weakening 

becomes more pronounced, enhancing electron 

donation from the –NH group and promoting π-

electron delocalization. This enhanced 

delocalization would lead to a bathochromic shift in 

the UV–Vis absorption maxima, but in fact in the 

real system the shift is hypsochromic which could 

suggest that the interactions with –NH pyridone 

group are dominant and more intense. 

Table 4. Percentages of solvatochromic 
parameters determined using the  
Kamlet-Taft equation (1–10). 

Compound Pπ* (%) Pβ (%) Pα (%) 

1 65.6 16.2 18.2 

2 60.4 23.0 16.6 

3 49.1 27.1 23.9 

4 53.0 33.1 13.9 

5 62.3 31.6 6.1 

6 69.5 24.1 6.4 

7 51.8 28.4 19.8 

8 51.6 35.7 12.7 

9 60.1 23.7 16.2 

10 43.2 41.3 15.5 

 

Based on Table 4, it is evident that non-specific 

interactions contribute the most significantly, 

particularly in the case of nitro-substituted 

compounds (4–6). The percentage of dipolarity/ 

/polarizability of the unsubstituted dye (10) is 

reduced in comparison to the substituted dyes 

(Table 4), indicating that the substituents on the 

phenyl core of these compounds intensify non-

specific interactions between the dye molecule and 

the solvent. Additionally, as indicated by Table 4, 

these dyes show greater sensitivity to the HBA 

ability of solvents rather than their HBDproperties. 

While the Kamlet-Taft approach is quite 

successful in quantitatively interpreting solvation 

effects, it does have certain limitations. First, the π* 

empirical scale combines both solvent dipolarity 

and polarizability, rather than treating them 

separately. Second, the empirical solvent 

parameter scales are derived from the averaged 

experimental data of multiple solvatochromic 

probes, which may introduce some generalizations. 

For this reason, Catalán’s four-parameter model 

was usedfor a more precise analysis [38]. 

νmax= ν0+ aSA+ bSB + cSP + dSdP (2) 

The advantage of this approach lies in the 

separation of general interactions into distinct 

polarizability (SP) and dipolarity (SdP) 

components, while scales SA and SB correspond 

to Kamlet-Taft’s α and β scales (Table 2). 

Regression analysis according to Eq. 2 is given in 

Table 5, while percentage contributions of 

individual parameters are given in Table 6. 

Thecorrelation coefficient (R) of the tested 

compounds is greater than 0.94. 
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Table 5. Results of regression analysis obtained by Catalán's equation (1–10). 

No 
ν0·10–3 

(cm–1) 

c·10–3 

(cm–1) 

d·10–3 

(cm–1) 

b·10–3 

(cm–1) 

a·10–3 

(cm–1) 
Ra sdc Fb nd 

1 
22.996 

(±0.172) 

–1.481 

(±0.227) 

–0.244 

(±0.088) 

0.271 

(±0.113) 

–0.374 

(±0.065) 
0.953 0.068 32 18 

2 
24.340 

(±0.202) 

–2.359 

(±0.280) 

0.253 

(±0.110) 

0.292 

(±0.101) 

–0.617 

(±0.085) 
0.948 0.079 29 18 

3 
23.356 

(±0.200) 

–1.939 

(±0.268) 

–0.209 

(±0.100) 

0.557 

(±0.115) 

–0.465 

(±0.077) 
0.963 0.079 38 17 

4 
25.638 

(±0.290) 

–3.600 

(±0.426) 

–0.275 

(±0.132) 

0.421 

(±0.193) 

–0.437 

(±0.127) 
0.952 0.100 24 15 

5 
25.907 

(±0.172) 

–2.803 

(±0.231) 

–0.153 

(±0. 083) 

0.228 

(±0.096) 

–0.184 

(±0.086) 
0.973 0.065 52 17 

6 
25.166 

(±0.269) 

–3.478 

(±0.371) 

–0.338 

(±0.129) 

0.895 

(±0.167) 

–0.297 

(±0.113) 
0.964 0.104 42 18 

7 
24.200 

(±0.223) 

–2.240 

(±0.309) 

0.353 

(±0.125) 

0.537 

(±0.114) 

–0.626 

(±0.093) 
0.946 0.086 27 18 

8 
24.951 

(±0.202) 

–2.609 

(±0.286) 

0.245 

(±0.115) 

0.534 

(±0.104) 

–0.486 

(±0.080) 
0.970 0.069 47 17 

9 
24.362 

(±0.215) 

–2.304 

(±0.298) 

0.412 

(±0.121) 

0.499 

(±0.114) 

–0.508 

(±0.091) 
0.947 0.083 26 17 

10 
24.281 

(±0.195) 

–1.904 

(±0.275) 

0.250 

(±0.110) 

0.317 

(±0.112) 

–0.576 

(±0.083) 
0.944 0.075 23 16 

aCorrelation coefficient, bStandard deviation, cFisher's test, dNumber of solvents included in the correlation 
 

Considering the correlation coefficients (R) and 

number of solvents (n), the results of the 

regression analysis with this model are better than 

in the case of analysis with the Kamlet-Taft model. 

Based on Tables 5 and 6, it can be concluded that 

the most significant influence of the solvent on the 

absorption maxima of the examined compounds is 

its polarizability, while dipolarity has a very small 

influence. 
Table 6. Percentages of solvatochromic parameters 

determined by Catalán's equation (1–10). 

Compound PSP (%) PSdP(%) PB(%) PA(%) 

1 62.5 10.3 11.4 15.8 

2 67.0 7.2 8.3 17.5 

3 61.2 6.6 17.6 14.7 

4 76.1 5.8 8.9 9.2 

5 83.2 4.5 6.8 5.5 

6 69.4 6.7 17.9 5.9 

7 59.6 9.4 14.3 16.7 

8 67.3 6.3 13.8 12.5 

9 61.9 11.1 13.4 13.6 

10 62.5 8.2 10.4 18.9 

 

As solvent polarizability increases, the π-

system distribution is more affected, leading to a 

bathochromic shift, which is reflected by the 

negative c coefficient for all compounds. The 

independent d coefficient varies depending on the 

substituent patterns.The polarizability of the solvent 

have the most profound impact on the solvato 

chromic behavior of nitro-substituted compounds 

expressed as the highest values of c. 

The signs of the coefficients obtained by the 
Kamlet-Taft and Catalán models are in good 
agreement. According to the Catalán model, non-
specific interactions account for a larger portion of 
the solvatochromism of these dyes, while solvent 
basicity accounts for a smaller portion, in contrast 
to the correlation results produced by the Kamlet-
Taft model.The differences between the results 
from these two models arise from the use of 
distinct solvatochromic probes to derive the 
parameters, which consequently reflect different 
solvent-solute interactions.In contrast, Catalán's 
empirical solvent scales are based on a well-
defined reference system [38], offering a clearer 
understanding of the interactions between dye and 
solvent molecules. 

In both cases, excellent linear dependences of 

the calculated wavenumbers on the experimental 

values were obtained and are given by the 

following equations: 

The Kamlet-Taft model: 

νcalc = 0.987 νexp + 0.292 (R = 0.993, n = 141) (3) 

The Catalán model: 

νcalc = 0.988 νexp + 0.263 (R = 0.994, n = 171) (4) 
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3.3. Structural aspects for the potential application 
of synthesized azo dyes as corrosion inhibitors 

The ability of a particular organic compound to 
inhibit metal corrosion is influenced by two factors: 
the electronic distribution and the chemical 
structure [11]. Therefore, accurate determination of 
its structure is essential, as it serves as a 
fundamental prerequisite for understanding and 
optimizing its inhibitory performance. Adopting 
hydrazone form, investigated dyes are 
multifunctional organic compounds bearing 
electron-rich sites (Fig. 6), such as carbonyl  
(–C=O) and cyano (–CN) groups, along with 
various substituents on the phenyl ring. Substituent 
nature and position on the phenyl ring significantly 
affect dye electron distribution, influencing electron 
availability at oxygen and nitrogen of the carbonyl 
and cyano groups. Electron-donating groups like 
methoxy, particularly in para- and ortho-positions in 
phenyl ring, enhance ICT, increasing electron 
density at these sites which in turn could improve 
their ability to adsorb onto metal surfaces. The 
structural features of dyes allow them to act as 
polydentate and chelating ligands when adsorbed 
onto metal surfaces. Additionally, the presence of 
the phenyl ring can enhance corrosion inhibition by 
increasing electron density and improving surface 
coverage [11,41]. It can be suggested that the 
hydrazone form favors interaction with metal d-
orbitals due to the increased electron density on 
nitrogen and oxygen atoms. It should also be noted 
that the increased interaction of free electrons from 
nitrogen atoms with d-orbitals of metals causes a 
greater ability to inhibit corrosion. Given these 
favorable properties, the investigated dyes could 
be considered a promising corrosion inhibitors for 
further research studies. 

4. CONCLUSION 

In this work, the synthesis of ten azo dyes 5- 
-(substituted phenylazo)-3-cyano-6-hydroxy-4- 
-methyl-2-pyridones of different substitution 
patterns in phenyl ring was carried out. The 
synthesized dyes adopt hydrazone form in the solid 
state and deuterated solvents. UV-Vis analysis 
indicates that solely hydrazone form exists in most 
of the solvents, while in amide solvents acid-base 
equilibrium exist. The position of absorption 
maxima of the hydrazone form is determined by the 
substitution patterns. UV-Vis spectra of the dyes 
are more affected by changes in the nature and 
position of the substituents than by alteration in 
solvent nature. LSER analysis revealed that the 
electronic distribution of the synthesized dyes is 
highly sensitive to the solvent environment, 
showing increased stabilization in solvents with 
higher polarizability. Excellent linear dependences 
of the calculated wavenumbers on the 
experimental values were obtained in both cases 
with a slightly better correlation obtained by 

Catalán model. It should be noted that the 
hydrazone form of these dyes favors interaction 
with the d-orbitals of metals due to the increased 
electron density on the nitrogen and oxygen atoms. 
Additionally, these compounds serve as a 
promising starting point for further investigation of 
their potential to act as corrosion inhibitors. 
Considering electronic distribution and electronic 
effect of substituents, dyes bearing electron-
donating methoxy groups, particularly in the ortho- 
and para- positions, emerge as most promising 
candidates for corrosion inhibition. 
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IZVOD 

TAUTOMERIJA I SOLVATOHROMIZAM 5-(SUPSTITUISANIH FENILAZO)-3-
CIJANO-6-HIDROKSI-4-METIL-2-PIRIDONA  

U okviru rada, sintetisano je deset molekula 5-(supstituisanih fenilazo)-3-cijano-6-hidroksi-4-metil-
2-piridona, koji se međusobno razlikuju prema položaju i prirodi supstituenata na fenilnom prstenu.  
Sintetisane boje su detaljno okarakterisane tačkom topljenja i spektroskopskim tehnikama (FT-IR, 
NMR i UV-Vis). Budući da su elektronska gustina i hemijska struktura organskih molekula od 
ključne važnosti za njihovu primenu kao inhibitora korozije, ovaj rad se fokusira na određivanje 
specifičnog tautomernog oblika boja u čvrstom stanju i različitim rastvaračima. Apsorpcioni spektri 
su određeni u 21 rastvaraču različitih svojstava. Uticaj rastvarača na apsorpcione maksimume 
određen je LSER metodom (Kamlet-Taft i Catalan modeli). U oba slučaja dobijene su odlične 
linearne zavisnosti izračunatih talasnih brojeva od eksperimentalnih vrednosti. LSER analiza je 
pokazala da je solvatohromizam ovih boja prvenstveno određen nespecifičnim interakcijama 
između molekula boje i rastvarača. Na osnovu analize efekata supstituenata na raspored 
elektronske gustine ovih boja, boje sa metoksi-grupom u –orto i  -para položajima fenilnog jezgra 
izdvojile su se kao potencijalni kandidati za inhibitore korozije.   
Ključne reči: piridonske azo boje, tautomerija, hidrazon, LSER 
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