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ABSTRACT 

A Schiff base is a compound with functional group that contains a carbon-nitrogen double bond with the nitrogen atom 

conected to an aryl or alkyl group. It is usually formed by condensation of an aldehyde or keton with a primary amine. 

The 2-methoxy-4-((4-methoxyphenilimino) methyl) phenol compound could be synthesized from vanillin and p-

anisidine using a water solvent by the stirrer method. The purpose of this research was to determine the characteristics 

and activity of 2-methoxy-4-((4-methoxyphenilimino)methyl)phenol. The synthesis of the Schiff base compound by 

stirrer method lasts for 30 minutes. The % yield determined the resulting compound of synthesis and its physical 

properties were observed based on shape, color, melting point, and chemical properties observed by the solubility test. 

Synthesis products were also characterized using FTIR, GC-MS, and H-NMR. The product compounds were then tested 

for their antioxidant activity using the DPPH method. The results showed that synthetic products have a yield of 95%. 

The product compound is a greenish-gray solid, the melting point ranges from 128-130 ° C. Slightly soluble in water 

and completely soluble in NaOH. FTIR results showed that there was a typical uptake of the imine groups at 1590-1591 

cm-1. GC-MS results showed a single peak at the retention time of 44.171 minutes with a molecular ion at m/z 257 

indicating the product compound’s relative molecular mass (Mr). The 1HNMR characterization showed a singlet imine 

proton typical signal at a chemical shift of 8.42 ppm (1H, s). The results of the antioxidant activity test resulted in an 

EC50 value of 10.46 ppm. 

Keywords: 2-methoxy-4-((4-methoxyphenilimino) methyl)phenol,  stirrer method, antioxidant 

1. INTRODUCTION 

Schiff bases have a typical imine group (-C= N), 

which is formed from the elimination addition reactions 

from primary amines (R-NH2) and active groups of 

carbonyl compounds (aldehydes or ketones) using an 

acid catalyst or without a catalyst [1]. Schiff base 

compounds are widely used in pharmacology with 

various functions; one is antioxidant [2]. It also has other 

important roles in the biological field, such as 

antimicrobials [3][4], anticancer [5], antiviral, 

antidepressant and anti-inflammatory [3]. 

Several Schiff base compounds have been 

synthesized using the reflux method. However, the 

presence of organic solvents and catalysts endanger the 

environment [6]. The emergence of the green synthesis 

method is an effort to reduce the emergence of dangerous 

waste. It also produce products with a high yield. 

Synthesis with the green synthesis method can be done 

by grinding [7][8], using natural catalysts [1]-[9], and 

using water solvents [10]-[11]. In this study, the Schiff 

base compound from vanillin and p-toluidine was 

synthesized using water with the stirrer method.  

The antioxidant activity of Schiff base compound is 

due to the –OH group that can donate H atoms to radical 

compounds [10], it also present the imine (-C=N-) group 

that connected two rings. Therefore, Schiff base radical 

more stable, because it has a long conjugation system. In 

this research, the Schiff base compound’s antioxidant 
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activity test using the DPPH method was analyzed using 

the EC50 value. The principle of measuring antioxidant 

activity using the DPPH method quantitatively is to look 

at the DPPH color change. DPPH free radicals that have 

unpaired electrons will give a purple color. When the 

electrons are paired, the color will turn yellow [13]. The 

change in color intensity was then measured using a UV-

Vis spectrophotometer. The value of Efficient 

Concentration (EC50) is the concentration of an 

antioxidant that can cause 50% of DPPH to lose its 

radical character or the concentration of an antioxidant 

substance, which provides 50% inhibition percentage. 

2. METHODS 

2.1 Synthesis of 2-methoxy-4-((4-methoxy 

phenylimino)-metyl)phenol [12] 

0.92 gr of p-Anisidine and 1.14 gr of vanillin 

dissolved in 15 mL aquades. Both reactants are stirred in 

erlenmeyer for 30 minutes, 450 rpm. The synthesized 

product is filtered and keep in a desiccator.  

2.2 Characterization of 2-methoxy-4-((4-

methoxyphenylimino)-metyl)phenol 

The products were characterized by color, melting 

point, and chemical properties (reaction with NaOH 2 

M). Products are characterized using FTIR , GC-MS, and 

H-NMR. 

2.3 Antioxidant Activity of 2-methoxy-4-((4-

methoxy phenylimino)-metyl)phenol Using 

DPPH Methods [17] 

The products were dissolved in ethanol with various 

concentrations 0, 5, 10, 15, 20, 25, and 30 ppm. Each 

concentration was pipette 3 mL into a different test tube. 

The solution of DPPH 0.2 mM was added to each test 

tube. Then, cap the test tube. The solution was kept for 

30 minutes in an incubator (37oC). Absorbantion was 

analyzes using a spectrophotometer at wavelength 516 

nm. Calculated the % antioxidant activity (%AA) for 

each concentration using the equation :  

% Antioxidant Activity = (Ao-Ac)/Ao  ×100%      

Where Ao is the DPPH absorbance with a sample 

concentration of 0 ppm. While Ac is the DPPH 

absorbance with a sample concentration of 5-30 ppm. 

%AA used to determine the EC50, using software 

Graphpad Prism 7. 

3. RESULT AND DISCUSSION 

3.1 Synthesis of Schiff  Base 

2-methoxy-4-((4-methoxyphenilimino)metyl)-

phenol is caracterized by physical properties, which 

includes its phase, color, yield, and melting point, as 

shown in Table 1. Indicator of product formation based 

on the difference in color and the melting point between 

product and both reactants. The reaction for the formation 

of  2-methoxy-4 - ((4-methoxyphenilimino) -

metyl)phenol Schiff base compound is shown in Figure 

1. 

 
Figure 1. The reaction for the formation of 2-methoxy-

4 - ((4-methoxyphenilimino) methyl) phenol 

compound 

 

Table 1. Result of physical  characterization of 

synthesis products 

Observation Vanillin p-Anisidine Product 

Phase Solid Solid Solid 

Color White Black Greenish-gray 

Mass (gram) 1.14 0.92 1.8323 

 (%) Yield - - 95.00 % 

Melting point  80 °C 57 °C 128-130°C 

 

3.2  Chemical Properties Test of Synthesis 

Product 

The synthesis products were dissolved in water and 

2M NaOH solution. The test results showed that the 

synthesis product was slightly soluble in water and 

completely dissolved in 2M NaOH solution. The 

compound 2-methoxy-4 - ((4-methoxyphenilimino) 

methyl) phenol acts as an acid and NaOH serves as a 

base. So that the reaction between acids and bases 

producing salts from synthesis products that can dissolve 

in water. Figure 2 show the results of the chemical 

properties test of the synthesis product.    

 

 
(a)                                        (b) 

 

Figure 2. The solubility of the synthetic product in (a) 

water (b) NaOH solution 

 

The product compound that dissolves in the 2 M 

NaOH solution shows a phenolic group in the synthesis 
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product. Phenolic compounds are acidic compounds 

because they easily release H+ ions from the hydroxyl (-

OH) group attached to the aromatic ring. When 

interacting with alkaline compounds, phenolic 

compounds emit the H + ion more easily. The presence 

of OH- ions in NaOH will attack the H+ ions in the 

product compound and are replaced by Na+ ions, so that 

a phenolic salt is formed which is completely dissolved 

in water. Figure 3 shown the acid-base reaction that 

occurs in the synthesis product.  

 

 
Figure 3.Reaction 2-metoksi-4-((4metoksifenilimino)-

metil)fenol compound with NaOH 

3.3  Synthesis Product Characterization 

The FT-IR spectra of  synthesis products, the 

disappearance of the carbonyl (-C=O-) peak at 

wavenumber 1665 cm-1. Moreover, disappearance of 

primary amine (NH2) peak at wavenumbers 3423-3347 

cm-1. Meanwhile, the stretching vibration at wavenumber 

1590 cm-1 corresponded to imine (-C=N-) group. Based 

on the disappearance of carbonyl and amine peak in 

spectra confirmed the conversion of both into imine.  

Imine vibrations indicated that the product was formed. 
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Figure 4. FTIR spectra of  reactants and products  

Characterization of products using GCMS is used to 

determine the number of compounds and molecular 

weight of compounds in the product. The number of 

compounds is seen from the GC’s peak, while the 

molecular weight is seen from the m/z value of molecular 

ions in the mass spectra. Figure 5 shows the 

chromatogram results consist of 1 peak with a retention 

time of 44.171 minutes and an area of 100%. The mass 

spectrum in Figure 6 shows that the m/z value 257 with 

an abundance of 100% is molecular ion and base peak, 

indicating that the peak formed is a compound 2-

methoxy-4 - ((4-methoxyphenilimino) -methyl) phenol. 

Characterization using 1H-NMR produced nine 

signals from the 2-methoxy-4 - ((4-

methoxyphenylimino) -methyl) phenol Schiff base 

compound. The chemical shift of 8,42 ppm indicates the 

proton is in the imine group (-C = N-). In addition, two 

methoxy proton signals (-OCH3) appeared at the 

chemical shifts of 3.88 ppm and 4.01 ppm. The hydroxy 

proton (-OH) signal appears at a chemical shift of 6.31 

ppm. Some aromatic proton signals at a chemical shift of 

6.97-6.98 ppm; 7.02-7.04 ppm; 7.25-7.26 ppm; 7.3 ppm 

and 7.67 ppm.The solvent used for the analysis of 

synthetic products is CDCl3. The results of the 1HNMR 

spectrum of the synthesis products are shown in Figure 7. 

 

 

 
10 20 30 40 50 60 70 

Figure 5. Chromatogram of synthesis products 
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Figure 6. Mass spectra of synthesis products 

 

 

 
Figure 7. The spectrum of 1HNMR synthesis product 
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Figure 8. Structure of 2-methoxy-4-((4-

methoxyphenylimino) -methyl) phenol Schiff base 

compound 

 

Table 2. Spectrum interpretation of 1HNMR 

synthesis product 

H 

Position 

δ (ppm) Signal 

Shape 

Number of 

Proton 

1 3.88 s 3H 

2 4.01 s 3H 

3 6.31 s 1H 

4 6.97-6.99 d 2H 

5 7.02-7.04 d 1H 

6 7.25-7.26 d 2H 

7 7.3 d 1H 

8 7.67 s 1H 

9 8.42 s 1H 

Explanation : s = singlet 

        d = doublet 

 

3.4 Antioxidant Activity Test of Synthesis 

Product 

Schiff base compound donates hydrogen atoms from 

the phenolic group to the radical compound. Schiff base 

has conjugation systems, imine groups, aromatic rings 

that synergize with each other to form stable radicals. The 

DPPH radical that has received the hydrogen atom from 

the Schiff base compound will be more stable. In 

contrast, the Schiff base compound becomes a radical 

that is stabilized by the resonance of its long conjugated 

structure. DPPH solution that accepts hydrogen atoms 

will change color from purple to yellow. The color 

change occurs because the DPPH radical is reduced to 

1,1-diphenyl-2-picrylhydrazine (DPPH-H) [10].  2-

methoxy-4-((4-methoxyphenilimino) -metyl) phenol 

Schiff base compound has an EC50 value of 10.46 ppm, 

indicating that the Schiff base compound has potential as 

an antioxidant. 

Based on EC50 value, Schiff base products which 

synthesize from vanilin and p-anisidine have a significant 

potention as a free radical scavenging (10.46 ppm), 

comparing to vaniline and p-toluidine (33,07 ppm), also 

vaniline and aniline (281 ppm) [15-16]. 

 

4. CONCLUSION 

The synthesis of the Schif base compound produces a 

greenish-gray solid with a melting point of 128-130 oC. 

The synthetic product has a yield of 95% with a purity of 

100%. There is showed imine (-C=N) groups in  IR 

spectra. Molecular ion peak in the MS spectra 

corresponds to the relative mass of the target compound. 

Schiff base compound has the potential as an antioxidant 

with a value of EC50 = 10.46 ppm. 
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