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Abstract. Azomethine compounds are one group of compounds that play a biologically important role as antioxidants. 
Azomethine compounds have a group (>C=N-) from the condensation reaction between the carbonyl group of the 
aldehyde or ketone and the nucleophilic primary amine through an addition-elimination reaction. The presence of a 
substituent such as a hydroxyl group (-OH) attached to an azomethine is reported to affect antioxidant activity. The 
purposes of this study were to synthesize hydroxylated azomethine derivative compounds including N,N’-Bis(2-hydroxy 
benzylidene) ethylenediamine from salicylaldehyde and ethylenediamine and N,N’-Bis(4-hydroxy-3-methoxy 
benzylidene) ethylenediamine from vanillin and ethylenediamine, and synthesize azomethine compound N,N’-
Bis(benzylidene) ethylenediamine as a comparison. The antioxidant activity of three azomethine derivatives was tested 
using DPPH method. The results were hydroxylated azomethine derivative compounds. N,N’-Bis(2-hydroxy 
benzylidene) ethylenediamine was obtained as a yellow solid with a yield of 87.04% and a melting point of 125.6-127.5 
°C. N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine was obtained as a light brown solid with a yield of 
70.045% and a melting point of 220.2-222.1 °C. N,N’-Bis(benzylidene)ethylenediamine was obtained as an orange solid 
with a yield of 34.83% and melting point 110.2-111.4 °C. The antioxidant activity test results show IC50 values for the 
three azomethine derivatives of N,N’-Bis(2-hydroxybenzylidene) ethylenediamine, N,N’-Bis
(benzylidene)ethylenediamine and N,N’-Bis(4-hydroxy-3-methoxybenzylidene) ethylenediamine were 130.573 ppm, 
187.66 ppm and 235.164 ppm, respectively. 

INTRODUCTION 

Antioxidants are compounds that can inhibit the oxidation reaction of a substance in low concentration [1].
Antioxidants can be found from natural antioxidants or synthetic antioxidants. Natural antioxidants mostly can be 
found from plants containing tocopherols, carotenoids, ascorbic acid, phenols, and flavonoids [2]. One compound 
that can be used as a synthetic antioxidant is azomethine. Azomethine compounds are the result of a condensation 
reaction between carbonyl groups of aldehydes or ketones with the nucleophilic primary amine [3]. Several previous 
studies have reported antioxidant activity in azomethine compounds which have an imine group and are substituted 
with hydroxyl groups (-OH) on the benzene ring [4]. According to Nakiboglu et al. [5], DPPH free radical capture 
ability is influenced by hydroxyl groups (-OH). The presence of a hydroxyl group (-OH) which is bound to the 
benzene ring with different positions, will affect antioxidant activity. 
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In this study, the synthesis of azomethine derivatives has two imine groups and substituted hydroxyl groups  
(-OH) on the benzene ring. Synthesis of hydroxylated azomethine derivatives include synthesis of N,N’-Bis(2-
hydroxybenzylidene)ethylenediamine from salicylaldehyde and ethylenediamine substituted by hydroxyl group  
(-OH) at ortho position and N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine from vanillin and 
ethylenediamine substituted with hydroxyl group (-OH) at para position and methoxy group (-OCH3) at the meta 
position. The third synthesis of N,N’-Bis(benzylidene)ethylenediamine from benzaldehyde and ethylenediamine 
have no substituents bound to the benzene ring. Three azomethine derivatives were tested for antioxidant activity 
using DPPH method. 

EXPERIMENTAL 

Materials used include salicylaldehyde (Merck), vanillin (Sigma Aldrich), benzaldehyde (Merck), 
ethylenediamine (Merck), glacial acetic acid (Merck), ethanol pa (Merck), methanol pa (Merck), ethyl acetate pa 
(Merck), n-hexane pa (Merck), dichloromethane pa (Merck), toluene pa (Merck), chloroform pa (Merck), TLC 
plate, Whatman filter paper no. 42, DPPH (Sigma Aldrich), quercetin (Sigma Aldrich), DPPH (Sigma Aldrich).  

The tools used include a set of laboratory glassware, a set of reflux devices, a set of Thin Layer Chromatography 
(TLC), Buchner funnel, magnetic stirrer and bar, analytical balance, Rotary Evaporator Buchi R-3, 254 nm UV lamp 
and 366 nm, Electrothermal Fuse Type Melting Point, Shimadzu UV-1280 UV-Visible (Ultra Violet-Visible) 
spectrophotometer, Perkin Elmer 96681 Frontier Fourier Transform Infrared (FTIR), and NMR Bruker 400 MHz. 

Synthesis of N,N’-Bis(2-hydroxybenzylidene)ethylenediamine from Salicylaldehyde and 
Ethylenediamine 

Ethylenediamine compound 0.67 mL (10 mmol) was dissolved in 10 mL of methanol in one neck round bottom 
flask. 2.12 mL (20 mmol) of salicylaldehyde compounds was dissolved into 15 mL of methanol. Salicaldehyde 
solution was added drop by drop into ethylenediamine solution accompanied by stirring using a magnetic stirrer 
with a rotation speed of 400 rpm. The mixture was reacted at room temperature (29 °C) for 15 minutes and 
monitored the reaction using TLC with eluent ethyl acetate: n-hexane = 1:3. The reaction mixture was cooled in a 
refrigerator for 10 min and filtered and recrystallized with methanol, filtered and dried at room temperature. The 
solid product was weighed and analyzed for its physical properties such as melting point measurements and 
solubility tests. The solids of the product were analyzed using UV-Visible spectrophotometry and infrared [5]. 

Synthesis of N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine from Vanillin and 
Ethylenediamine at Room Temperature (29 °C) 

Ethylenediamine compounds 0.67 mL (10 mmol) was dissolved in 10 mL ethanol in a three-neck round bottom 
flask. 3.03 g (20 mmol) of vanillin was dissolved in 15 mL of ethanol. Vanillin solution was added dropwise into 
ethylenediamine solution accompanied by stirring using a magnetic stirrer with a rotation speed of 400 rpm. The 
mixture was reacted at room temperature for 15 minutes and monitored the reaction using TLC with eluent of ethyl 
acetate: n-hexane (1:3). The reaction mixture was cooled in a refrigerator for 10 min, and filtered and recrystallized 
with methanol, filtered and dried at room temperature. The solid product was weighed and analyzed for its physical 
properties in the form of melting point measurements and solubility tests. The solids of the product were analyzed 
using UV-Visible spectrophotometry and infrared [7]. 

 Synthesis of N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine from Vanillin 
and Ethylenediamine at 78 oC 

Ethylenediamine compounds 0.67 mL (10 mmol) dissolved in 10 mL ethanol in a three-neck round bottom flask. 
3.03 g (20 mmol) of vanillin dissolved in 15 mL of ethanol. The vanillin solution was added dropwise to the 
ethylenediamine solution accompanied by stirring using a magnetic stirrer with a rotation speed of 400 rpm and 
adding 5-10 drops of glacial acetic acid into the reaction mixture. The mixture was reacted at 78 °C for 3 hours and 
monitored the reaction using TLC with eluent ethyl acetate: n-hexane (1:2). Then, the reaction mixture was cooled 
for 10 min, filtered and recrystallized with ethanol, filtered and dried at room temperature. The product solids were 
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then weighed and analyzed for their physical properties such as melting point measurements and solubility tests. The 
solids of the product were analyzed using UV-Visible and infrared spectrophotometry [7]. 

Synthesis of N,N’-Bis(benzylidene)ethylenediamine from Benzaldehyde and 
Ethylenediamine 

Ethylenediamine compounds 0.67 mL (10 mmol) was dissolved in 10 mL ethanol in a three-neck round bottom 
flask. 2.04 mL (20 mmol) of benzaldehyde compounds dissolved into 15 mL of ethanol. Benzaldehyde solution was 
added dropwise into ethylenediamine solution accompanied by stirring using a magnetic stirrer with a rotation speed 
of 400 rpm. The reaction mixture was heated at 78 °C for 3 hours and monitored using TLC with eluent ethyl 
acetate: n-hexane = 1:1. The reaction mixture is evaporated using a rotary evaporator to remove the solvent and 
dried at room temperature. The product solids are then recrystallized with ethanol, filtered, and dried at room 
temperature. The product solids were then weighed and analyzed for their physical properties in the form of melting 
point measurements and solubility tests. The solids of the product were analyzed using UV-Visible and infrared 
spectrophotometry [8]. 

Determination of Antioxidant Activity 

The determination of antioxidant activity was carried out using the DPPH method qualitatively and 
quantitatively. 

Qualitative Antioxidant Activity Test 

Qualitative antioxidant activities test done with added 3.8 mL DPPH 1000 ppm solution into 0.2 mL test solution 
(N,N’-Bis(2-hydroxybenzylidene)ethylenediamine, N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine, 
and N,N’-Bis(benzylidene)ethylenediamine) with a concentration of 1000 ppm. Quercetin solution was positive 
control and methanol as a negative control. The sample was kept in the darkroom for 30 min, and the color changes 
were observed [9]. 

Quantitative Antioxidant Activity Test 

The quantitative antioxidant activity test was started by making a 50 μM DPPH solution. The maximum 
wavelength of DPPH solution was scanned using UV-Visible spectrophotometry at a wavelength range of 500 nm-
560 nm [10]. Quercetin compounds as positive controls and methanol as a negative control. Each of test solutions of 
(N,N’-Bis(2-hydroxybenzylidene)ethylenediamine, N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine, 
and N,N’-Bis (benzylidene)ethylenediamine in various concentrations (10 ppm , 20 ppm, 30 ppm, 40 ppm and 50 
ppm) as much as 0.2 mL was put into the dark vial bottle added with 3.8 mL of 50 μM DPPH solution in methanol 
which were then homogenized in a dark vial bottle and allowed to stand for 30 minutes in a dark place. This solution 
is then measured for its absorbance at the wavelength obtained by scanning the 50 μM DPPH wavelength. The same 
treatment was carried out on quercetin. The blank used is methanol. Calculation of IC50 values was obtained from 
the linear regression equation between sample concentration and inhibition percent, each of which was plotted as the 
x- and y-axis [9]. 

RESULTS AND DISCUSSION 

Synthesis of N,N’-Bis(2-hydroxybenzylidene)ethylenediamine from Salicylaldehyde and 
Ethylenediamine 

Synthesis of N,N-Bis-(2-hydroxybenzylidene)ethylenediamine was carried out through a condensation reaction 
between salicylaldehyde and ethylenediamine. This research was carried out by reacting 20 mmol salicylaldehyde 
and 10 mmol ethylenediamine at 29 °C for 15 minutes. The condensation reaction between salicylaldehyde and 
ethylenediamine is presented in Fig. 1. 
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FIGURE 1. Condensation Reactions between Salicylaldehyde and Ethylenediamine 

 
The synthesized product in the form of yellow solids was purified using a recrystallization method using 

methanol solvent and yield 87.04%; the physical properties were identified. Data on the physical properties of 
salicylaldehyde and ethylenediamine condensation reaction products are presented in Table 1. 

TABLE 1. Physical Properties of Product Reaction Condensation between Salicylaldehyde and Ethylenediamine 
Physical Properties Results of Condensation Reactions between Salicylaldehyde and Ethylenediamine 
Form Solids 
Color Yellow 
Melting Point 125.6 – 125.7 °C [6]. 
Mass 2.3356 g 
Yield 87.04% 
Solubility Soluble in chloroform, dichloromethane, ethyl acetate 

methanol, ethanol (in heating) 
Not soluble in n-hexane and water. 

 
The solid results of the synthesis were analyzed using UV-Visible spectrophotometry to ascertain the structural 

framework of the azomethine compound synthesized. The result obtained shows the band I at 256.0 nm of π → π* 
conjugation of the benzene ring substituted by the hydroxy group (-OH) and the imine group (>C=N-) and the band 
II at 316.0 nm of n → π* imine group (>C=N-). The UV-Visible spectrum of condensation reaction products 
between salicylaldehyde and ethylenediamine has two peaks with nm and nm respectively. 

The synthesized compounds were then analyzed using infrared spectrophotometry to analyze the functional 
groups contained in the synthesized compounds. The results obtained are specific absorption at wavenumber 1632 
cm-1 which is characteristic of the imine group (>C=N-). The infrared spectrum product of the condensation reaction 
product between salicylaldehyde and ethylenediamine is shown in Fig. 2. 

 

 
FIGURE 2. Spectrum Infrared Product Reaction Condensation between Salicylaldehyde and Ethylenediamine 

 
The H-NMR data of condensation product related to the reaction between salicylaldehyde and ethylenediamine 

is shown in Fig. 3 (H-NMR: 13.2 ppm (s, 2H (-OH); 8.3 ppm (s, 2H (=N-H); 7.25 ppm (m, 2H, Benzena); 
7.10 ppm (dd, 2H); 6.9 ppm (dd, 2H); 6.8 ppm (m, 2H);  ppm (s, 4H). This data match H-NMR data from 
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Source Integrated Spectral Database System of Organic Compounds (data were obtained from the National Institute 
of Advanced Industrial Science and Technology (Japan).  
 

 
FIGURE 3. H-NMR data Product Reaction Condensation between Salicylaldehyde and Ethylenediamine 

 
The C-NMR data of condensation product related to reaction between salicylaldehyde and ethylenediamine is 

shown in Fig. 4 (C-NMR: ppm, 161 ppm, 132 ppm, 131 ppm, 118.74 ppm, 118.70 ppm, 116.98 ppm and 
59.70 ppm. These data macth to C-NMR data from Source Integrated Spectral Database System of Organic 
Compounds (data were obtained from the National Institute of Advanced Industrial Science and Technology 
(Japan). 
 

 
FIGURE 4. C-NMR data Product Reaction Condensation between Salicylaldehyde and Ethylenediamine 
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Synthesis of N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine from Vanillin and 
Ethylenediamine 

Synthesis of N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine was obtained by condensation 
reaction between vanillin and ethylenediamine. This study was initiated by reacting 20 mmol vanillin and 10 mmol 
ethylenediamine with reaction conditions at room temperature for 15 minutes. Based on the TLC profile, side 
products are formed, namely salt. This is because the hydroxyl group (-OH) in para position is acidic so that the 
nucleophilic will attack and ammonium salt is formed, therefore, it is carried out again under the conditions of the 
heating reaction at 78 °C for 3 hours and the addition of a glacial acetic acid catalyst. Condensation reactions 
between vanillin and ethylenediamine are presented in Fig. 5. 

 

 
FIGURE 5. Condensation Reaction between Vanillin and Ethylenediamine 

 
The synthesized compounds were then crystallized and purified by the recrystallization method using ethanol 

solvent to obtain a light brown solid with a rendering of 70.04% and identification of its physical properties was 
subsequently performed. Data on the physical properties of the vanillin and ethylenediamine condensation reaction 
products are presented in Table 2. 

TABLE 2. Physical Properties of Product Reaction Condensation between Vanillin and Ethylenediamine 
Physical Properties Results of Condensation Reactions between Vanillin and Ethylenediamine 
Form Solids 
Color Young brown 
Melting Point 220.2 – 221.5 °C [8] 
Mass 2.3016 g 
Yield 70.04% 
Solubility Soluble in chloroform, dichloromethane and ethyl acetate 

methanol, ethanol (with heating) 
Not soluble in n-hexane and water 

 
The solid results of the synthesis were then analyzed using UV-Visible spectrophotometry to determine the 

structural framework of the azomethine compound synthesized. The result obtained band I at 273.4 nm of π → π* 
conjugation of the benzene ring substituted by a hydroxyl group (-OH), methoxy group (-OCH3) and imine group 
(>C=N-) and band II at 309.4 nm of n → π* imine group (>C=N-). The UV-Visible spectrum of condensation 
reaction products between vanillin and ethylenediamine has two peaks with nm and nm 
respectively. 

The synthesized compounds were then analyzed using infrared spectrophotometry to analyze the functional 
groups contained in the synthesized compounds. The results obtained are specific absorption at wavenumber 
1632.74 cm-1 which is characteristic of the imine group (>C=N-). The infrared spectrum product of the condensation 
reaction product between vanillin and ethylenediamine is presented in Fig. 6. 
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FIGURE 6. Spectrum Infrared Product Reaction Condensation between Vanillin and Ethylenediamine 

Synthesis of N,N’-Bis(benzylidene)ethylenediamine from Benzaldehyde and 
Ethylenediamine 

Synthesis of N,N’-bis-(benzylidene) ethylenediamine was carried out through a condensation reaction between 
benzaldehyde and ethylenediamine. This research was carried out by reacting 20 mmol benzaldehyde and 10 mmol 
ethylenediamine under heating reaction conditions at 78oC for 3 hours. The condensation reaction between 
benzaldehyde and ethylenediamine is shown in Fig.7. 

 

 
FIGURE 7. Condensation Reaction between Benzaldehyde and Ethylenediamine 

 
The synthesized solution was evaporated using a rotary evaporator to evaporate the solvent. The reaction product 

was crystallized and purified by the recrystallization method using ethanol to obtain orange solids with a rendering 
of 34.83%. The physical properties of product solids obtained were identified. Data on the physical properties of 
condensation reaction products between benzaldehyde and ethylenediamine are presented in Table 3. 

TABLE 3. Physical Properties of Product Reaction Condensation between Benzaldehyde and Ethylenediamine 
Physical Properties Product Reaction Condensation between Benzaldehyde and Ethylenediamine 
Form Solids 
Color Orange 
Melting Point 110.2 – 111.4 °C [4] 
Massa 0.8231 g 
Yield 34.83% 
Solubility Soluble in dichloromethane, chloroform, and ethyl acetate 

ethanol, methanol (in heating) 
Not soluble in ether, n-hexane, water 

 
The solids of the synthesis results were then analyzed using UV-Visible spectrophotometry to ascertain the 

structural framework of the azomethine compound. The results obtained absorption at 243.4 nm of π → π ^ * groups 

020023-7

D
ow

nloaded from
 http://pubs.aip.org/aip/acp/article-pdf/doi/10.1063/5.0005806/14212703/020023_1_online.pdf



>C=N- and the benzene ring conjugation. The UV-Visible spectrum of condensation reaction products between 
benzaldehyde and ethylenediamine has one peak at nm. 

The synthesized compounds were then analyzed using infrared spectrophotometry to analyze the functional 
groups contained in the azomethine compound synthesized. The results obtained are specific absorption at 
wavenumber 1643.84 cm-1, which is characteristic of the imine group (>C=N-). The infrared spectrum of the 
condensation reaction product between benzaldehyde and ethylenediamine is presented in Fig. 8. 

 
FIGURE 8. Spectrum Infrared Product Reaction Condensation between Benzaldehyde and Ethylenediamine 

Effect of Hydroxyl (-OH) and Methoxy (-OCH3) Groups in Synthesis Products 

Synthesis of azomethine derivatives namely N,N’-Bis (benzylidene)ethylenediamine, N,N’-Bis(2-
hydroxybenzylidene)ethylenediamine and N,N’-Bis (4-hydroxy-3-methoxybenzylidene)ethylenediamine was 
obtained from the starting material with a hydroxyl group (-OH) substituted on different position and the formation 
reaction of the azomethine derivative compound was carried out under various reaction conditions. The reaction 
conditions of the three azomethine derivatives are presented in Table 4. 

TABLE 4. Physical Properties of Product Reaction Condensation between Benzaldehyde and Ethylenediamine 

Description = 
PS 1 = N,N’-Bis(benzylidene)ethylenediamine 
PS 2 = N,N’-Bis(2-hydroxybenzylidene)ethylenediamine 
PS 3 = N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine 

 
The effect of the substituents attached to the benzene ring affects the reactivity and the product obtained. The 

synthesis of N,N’-Bis(benzylidene)ethylenediamine from benzaldehyde and ethylenediamine gives the least amount 
of yield. Benzaldehyde has no electron driving group and no addition of an acid catalyst causes the carbonyl group 
to be less reactive so that the yield obtained is 34.83%. In the synthesis of N,N’-Bis(2-hydroxybenzylidene) 
ethylenediamine from salicylaldehyde and ethylenediamine was the highest content of N,N’-
Bis(benzylidene)ethylenediamine and N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine. Product 
coupling on N,N’-Bis(2-hydroxybenzylidene)ethylenediamine is because the initial compound salicylaldehyde is 
known to have a hydroxyl group (-OH) in the ortho position which is bound to the benzene ring which can affect the 
reactivity of carbonyl carbon.  

No Condition of Reaction 
Synthesis Product 

PS 1 PS 2 PS 3 
1 Aldehyde aromatic Benzaldehyde Salicylaldehyde Vanillin 
2 Solvent Ethanol Methanol Ethanol 
3 Temperature (°C) 78 29 78 
4 Time 3 hour 15 minute 3 hour 
5 Glacial acetic acid - - present 
6 Massa (g) 0.8231 2.3356 2.3016 
7 Yield (%) 34.83 87.04 70.04 
8 Melting Point (°C) 110.2-111.4 125.6-125.7 220.2-221.5 
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The presence of a hydroxyl group (-OH) substituted in the ortho positionable to hold an intramolecular hydrogen 
bond so that the hydroxyl (-OH) hydrogen atom is not easily separated and not acidic. The presence of a hydroxyl 
group (-OH) which is an electron pushing group, can give a positive mesomeric effect which makes the electron 
density of the benzene ring increase so that the carbonyl C atom (C=O) is more electropositive and susceptible to 
nucleophilic attack. In the synthesis of N,N’-Bis(2-hydroxybenzylidene)ethylenediamine can run at room 
temperature and in a short time. In the structure of N,N’-Bis(2-hydroxybenzylidene)ethylenediamine tends to be 
thermodynamically stable because it contains intramolecular hydrogen bonds. Structure of N,N’-Bis(2-
hydroxybenzylidene)ethylenediamine compound is shown in Fig. 9. 

 

FIGURE 9. Structure of N,N’-Bis(2-hydroxybenzylidene)ethylenediamine 
 
In the synthesis of N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine from vanillin and 

ethylenediamine, the resulting yield was less than the N,N’-Bis(2-hydroxybenzylidene)ethylenediamine and was 
greater than N,N’-Bis(benzylidene)ethylenediamine. The product compound is N,N’-Bis(4-hydroxy-3-
methoxybenzylidene)ethylenediamine because the product tends to be thermodynamically unstable because it does 
not hold intramolecular hydrogen bonds. In the synthesis process of N,N’-Bis(4-hydroxy-3-
methoxybenzylidene)ethylenediamine, an acid catalyst was added to increase reactivity of carbonyl carbon to be 
easily attacked by nucleophilic and to increase rendement. Heating was done to accelerate the rate of reaction and 
the formation of equilibrium. The synthesis of N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine 
compound obtained a rendeman of 70.04%. 

The melting point of a compound is the temperature at which solid phase changes into a liquid phase. The 
difference in the range of melting point of compounds is influenced by the strength of intermolecular hydrogen 
bonds. N,N’-Bis(benzylidene) ethylenediamine has the lowest melting point among three azomethine compounds 
synthesized because the structure does not have intermolecular and intramolecular hydrogen bonds. N,N’-Bis(2-
hydroxybenzylidene)ethylenediamine has a hydroxyl group (-OH) at the ortho position so that it tends to be able to 
bind intramolecular hydrogen between the H atom on the hydroxyl group (-OH) with the N atom in the imine group 
(>C=N-) in the same compound; thus the melting point is lower than N,N’-Bis(4-hydroxy-3-
methoxybenzylidene)ethylenediamine. N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine has a methoxy 
group (-OCH3) in the meta position and hydroxyl groups (-OH) in the para positions which tend to be 
intermolecular hydrogen-bonded. The tendency for intermolecular hydrogen bonding causes the melting point of 
N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine to be larger. 

Antioxidant Activity Test 

In this study, the determination of the antioxidant activity of the azomethine compound synthesized and 
quercetin as a positive control was carried out using DPPH free radical reduction method. Quercetin was used as a 
positive control. 

Qualitative Antioxidant Activity Test 

 Qualitative antioxidant activity test on azomethine compound was carried out by soaking the test compound 
with 1000 ppm concentration into 50 μM DPPH solution. The results obtained the azomethine derivatives 
synthesized have antioxidant properties shown by the change in color of the solution from purple to yellow. 
According to Oktaviani et al. [9], antioxidant radical scavenging reaction of DPPH is shown in Fig. 10. 
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FIGURE 10. Antioxidant Radical Scavenging Reaction of DPPH 

Quantitative Antioxidant Activity Test 

0.2 mL of the test compound (10 ppm, 20 ppm, 30 ppm, 40 ppm, and 50 ppm) in methanol were added with 3.8 
mL 50 μM DPPH solution and incubated for 30 minutes. The antioxidant activity test of the test compound is 
indicated by the IC50 value presented in Table 5. 

TABLE 5. IC50 values of quercetin and test compounds 
Compound Test IC50 (ppm) 

Quersetin (positive control) 30.9 
N,N’-Bis(benzylidene)ethylenediamine 187.66 
N,N’-Bis(2-hydroxybenzylidene)ethylenediamine 130.573 
N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine 235.164 

 
As shown in Table 5, IC50 values of N,N’-Bis(benzylidene)ethylenediamine compound antioxidant activity was 

affected by proton Hα to stabilize free radicals in DPPH and the structure was not steric. N,N’-Bis(2-
hydroxybenzylidene)ethylenediamine has the greatest antioxidant activity among three azomethine derivatives 
synthesized and belongs to the medium antioxidant category [9]. This activity is influenced by the presence of 
proton Hα and hydroxyl group (-OH) at the ortho position which is capable of binding to intramolecular hydrogen so 
that its structure is more ordered and stable, therefore the compound is able to stabilize free radicals from DPPH. 
The presence of hydroxyl groups (-OH) in the ortho position will become more active in reducing free radicals [10]. 
The antioxidant radical scavenging reaction by N,N’-Bis(2-hydroxybenzylidene)ethylenediamine is shown in Fig. 
11. 

 

 
FIGURE 11. Antioxidant Radical Scavenging Reaction in N,N’-Bis(2-hydroxybenzylidene)ethylenediamine 

 
Antioxidant activity of N,N’-Bis(4-hydroxy-3-methoxybenzyliden)ethylenediamine included in the antioxidant 

category is very weak and is the weakest antioxidant activity of the three azomethine derivatives synthesized [9]. 
Antioxidant activity of N,N’-Bis(4-hydroxy-3-methoxybenzylidene)ethylenediamine is influenced by proton Hα and 
hydroxyl group (-OH) the structure which more unorganized and more steric than N,N’-
Bis(benzylidene)ethylenediamine. The presence of a hydroxyl group (-OH) in the position of the para becomes less 
active in reducing free radicals [10]. 
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CONCLUSION 

The hydroxylated azomethine derivative compound produces compounds namely N,N’-Bis(2-
hydroxybenzylidene)ethylenediamine in yellow color with melting point of 125.6-125.7 °C and yield 87.04%; N,N’-
Bis(4-hydroxy-3-methoxybenzyliden)ethylenediamine in light brown color with melting point of 220.2-221.5 °C and 
a yield 70.04%; N,N’-Bis(benzylidene)ethylenediamine in orange color with melting point of 110.2-111.4 °C and 
yield 34.83%. Test results of antioxidant activity on the three azomein derivatives obtained IC50 values of 131 ppm, 
188 ppm and 235 ppm for N,N’-Bis(2-hydroxybenzylidene)ethylenediamine, N,N’-Bis(benzylidene)ethylenediamine 
and N,N’-Bis(4-hydroxy-3-methoxybenzyliden)ethylenediamine, respectively. 
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