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Abstract. Three new hydrazones were synthesized by condensation reaction 

between 3,4-dimethoxy-2-nitrobenzaldehyde and aryl hydrazine hydrochlorides. 

3,4-Dimethoxy-2-nitrobenzaldehyde needed for the Schiff base-imine condensation 

reaction was synthesized from vanillin through esterification, nitration, hydrolysis, 

and methylation reactions. All products were purified by re-crystallization in a 

suitable solvent. The structures of three new hydrazones were determined by 1H NMR, 
13C NMR, and MS. 
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1.   Introduction 

Schiff bases are a class of compounds with unique biological [1], analytical and 

industrial properties [2]. A number of Schiff bases have been reported to possess 

antiglycation [3], antioxidant [4], antileishmanial [5], antifungal [6], anticancer [7], 

anticonvulsant [8], analgesic [9], and antituberculotic [10]. In addition, Schiff bases played 

an influencing role in the development of coordination chemistry and were involved as 

the key points in the development of inorganic biochemistry and optical materials [11]. 

Schiff bases have been utilized as synthons in the preparation of a number of industrial 

and biologically active compounds like formazans, 4-thiazolidinines, benzoxazines, and 

so forth, via ring closure, cycloaddition, and replacement reactions [12]. Some new Schiff 

base derivatives were synthesized in solvent-free processes, that is new environmental-

friendly technology [13]. 

Vanillin (4-hydroxy-3-methoxybenzaldehyde), a dietary flavoring agent, is 

considered to be one of the most widely appreciated flavor compounds and has the unique 

characteristic that, even at high doses, the flavor is still pleasant [14]. Besides its flavor 

qualities, vanillin exhibits antimicrobial potential and has been used as a natural food 

preservative [15]. Some Schiff bases prepared from vanillin have good biological activity 

[16-18]. Some compounds such as Schiff bases, chalcones, heterocyclic compounds  
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had been synthesized from vanillin by our group [19-23]. 3,4-Dimethoxy-2-nitrovanillin 

and their Schiff bases were synthesized from vanillin, which has been reported at [23]. In 

this paper, we are reporting some new hydrazones, which were synthesized from the 3,4-

dimethoxy-2-nitrovanillin and aryl hydrazine hydrochlorides in the Parr reactor. 

2.    Content 

2.1.  Experiments 

2.1.1. Materials and chemicals 

All chemicals and reagents used in the current study were of analytical grade. Their 

chemicals were purchased from Sigma-Aldrich, Merck, and Aladdin. 

The reactions were monitored by thin layer chromatography (TLC) on Merck pre-

coated silica GF254 plates. ESI mass spectra were obtained on an LC-MSD-Trap-SL 

spectrometer, and 1H NMR spectra were collected on a Bruker Avance 500 NMR 

spectrometer at room temperature with TMS and solvent signals allotted as internal 

standards. Chemical shifts are reported in ppm (δ). Some condensation reactions were 

conducted in the Parr reactor (model N.4544) under N2 atmosphere and at 2.3 atm.  

2.1.2. Synthetic procedure 

The synthetic route to target compounds (5a, 5b, and 3b) is shown in scheme 1. 

 

 

Scheme 1. Synthesis of the target compounds 

* Synthesis of 3,4-dimethoxy-2-nitrobenzaldehyde (4) [23] 

3,4-Dimethoxy-2-nitrobenzaldehyde (4) was synthesized from vanillin according to 

the ref. [23]. These products (1), (2), (3), and (4) were analyzed by TLC with 

standard chemicals. 
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* Synthesis of Schiff bases 

General procedure:  

A solution of 3,4-dimethoxy-2-nitrobenzaldehyde (0.032 g, 0.151 mmol, 211 g/mol) 

and aryl hydrazine hydrochloride (0.151 mmol) in absolute ethanol (5 mL) was added. 

The mixture was stirred and heated in the Parr reactor at 85 oC and 2.3 atm for 5 h. The 

progress of the reaction was monitored by thin layer chromatography (TLC). After 

reaction completion, the mixture was concentrated and then added water (20 mL). The 

precipitate was filtered and washed carefully with water and cold ethanol. Re-crystallization 

in ethanol gave the pure product. 

Synthesis of (E)-1-(3,4-dimethoxy-2-nitrobenzylidene)-2-(p-tolyl)hydrazine (5a) 

Using 3,4-dimethoxy-2-nitrobenzaldehyde (4) (0.032 g, 0.151 mmol, 211 g/mol) and 

p-tolyl hydrazine hydrochloride (0.024 g, 0.151 mmol, 158 g/mol) gave 5a as a deep 

yellow needle-shaped crystals (0.042 g, 88%, 315 g/mol): ESI-MS ([M-1]+) 

(C16H16N3O4): Calcd: 314.3 and  found: 314.0; MS ([M+1]+) (C16H18N3O4): Calcd: 316.3 

and found: 316.0; Rf = 0.62 (n-hexane/ethyl acetate = 2/1). 

Synthesis of (E)-1-(3,4-dimethoxy-2-nitrobenzylidene)-2-(4-nitrophenyl)hydrazine (5b) 

Using 3,4-dimethoxy-2-nitrobenzaldehyde (4) (0.032 g, 0.151 mmol, 211 g/mol) 

and (4-nitrophenyl)hydrazine hydrochloride (0.029 g, 0.153 mmol, 189 g/mol) gave 5b 

as a orange powder (0.045 g, 86 %, 346 g/mol). ESI-MS ([M-1]+)  (C15H13N4O6): Calcd: 

345.09 and  found: 344.9; MS ([M+1]+ (C15H15N4O6): Calcd: 347.09 and   found: 346.9; 

Rf = 0.4 (n-hexane /ethyl acetate = 2/1). 

Synthesis of (E)-1-(4-chlorophenyl)-2-(3,4-dimethoxy-2-nitrobenzylidene)hydrazine (5c) 

Using 3,4-dimethoxy-2-nitrobenzaldehyde (4) (0.032 g, 0.151 mmol, 211 g/mol) and 

(4-chlorophenyl)hydrazine hydrochloride (0.027 g, 0.151 mmol, 178 g/mol) gave 5c as a 

light blue needle –shaped crystals (0.043 g, 85 %, 335 g/mol). MS ([M-1]+) 

(C15H13ClN3O4)
 : Calcd: 334.0 and  found: 333.9; MS ([M+1]+) (C15H15ClN3O4): Calcd: 

336.0 and   found: 335.9; Rf = 0.60 (n-hexane /ethyl acetate = 2/1). 

2.2.  Results and discussion 

2.2.1. Synthesis hydrazones 

The three hydrazone compounds were successfully synthesized as shown in scheme 1. 

These compounds were not found on Scifinder at the Leuven University (Belgium). 

3,4-Dimethoxy-2-nitrobenzaldehyde (4) needed for the Schiff base-imine condensation 

reaction were not commercially available and therefore, it had to be synthesized. Vanillin 

was first esterified with Ac2O in pyridine as a catalyst giving 4-formyl-2-methoxyphenyl 

acetate (1). In the second step, 1 was nitrated with HNO3 (fuming) at -20oC giving 

4-formyl-2-methoxy-3-nitrophenyl acetate (2). In the third step, 2 was hydrolyzed with 

NaOH (7%), then treated with HCl (1M) giving 2-nitrovanillin (3). In the fourth step, 

3 was methylated with (CH3O)2SO2 giving 3,4-dimethoxy-2-nitrobenzaldehyde (4). It has 

been reported in [23]. These products 1, 2, 3, and 4 were confirmed by TLC and compared 

with standard chemicals. 
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 The synthesis of new hydrazones 5a, 5b, and 5c was conducted through Schiff base-imine 

condensation reaction between 3,4-dimethoxy-2-nitobenzaldehyde (4) and aryl hydrazine 

hydrochloride compounds. In these reactions, aryl hydrazine chloride has two roles as a 

reactant and a catalyst, the reactions take place at high pressure (2.3 atm) and take place 

under N2 atmosphere, so the condensation reactions occur more easily and form less 

byproducts. Synthesis of hydrazone compounds was carried out quite simply and in high 

yield as 5a (yield = 88%), 5b (yield = 86%), and 5c (yield = 85%). These products were 

easily purified by re-crystallization. The chemical structure of the prepared compounds 

5a, 5b, and 5c were confirmed by spectroscopic analysis. 

2.2.2. Characterization of the structures of hydrazone compounds 

* MS spectra 

First of all, the negative mode-mass spectrum showed a base peak at m/z 344.9 au 

and the positive mode-mass spectrum showed a base peak at m/z 346.9 au that matched 

with the expected structure of compound 5b (C15H14N4O6) (Figure 1).  

 

 

Figure 1. Part of MS spectra of compound 5b 

Mass spectral analysis of other compounds 5b and 5c were shown in the experimental 

section. All of the results were consistent with the expected structure of products. 
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*  1H NMR spectrum 

 

Figure 2. 1H NMR spectrum of compound 5a 

Table 1. 1H NMR of hydrazones 5a, 5b, and 5c (DMSO-d6, 500 MHz, δ (ppm), J (Hz))  

 

Compound 5a 5b 5c 

X- CH3- O2N- Cl- 

4a 3.83 (3H, s) 3.85 (3H, s) 3.84 (3H, s) 

3a 3.91 (3H, s) 3.94 (3H, s) 3.93 (3H, s) 

2’, 6’ 6.87 (2H, d, J= 8 

Hz) 
7.04 (2H, d, J=9 Hz) 6.95 (2H, d, J=9 Hz) 

3’, 5’ 7.02 (2H, d, J= 8 

Hz) 
8.12 (2H, d, J=9 Hz) 7.25 (2H, d, J=8.5 Hz) 

5 7.27 (1H, d, J=9 Hz) 7.34 (1H, d, J=9 Hz) 7.31 (1H, d, J=8.5 Hz) 

6 7.44 (1H, d, J=9 Hz) 7.56 (1H, d, J=9 Hz)  

1a 7.62 (1H, s) 7.86 (1H, s) 7.68 (1H, s) 

NH 10.38 (1H, s) 11.35 (1H, s) 10.61 (1H, s) 

4’a 2.21 (3H, s) - - 



Truong Minh Luong and Nguyen Thi My Hoa 

150 
 

1H NMR spectrum of compound 5a (Figure 2 and Table 1) indicated 17 protons 

including a broad proton signal at  10.38 ppm that was assigned for the proton of N-H 

group. One singlet signal at  7.62 ppm (s, 1H) was for H1a belonging to an imine 

group (-CH=N-).  Three protons signal at  3.83 ppm (s, 3H) and 3 protons signal at  

3.91 ppm (s, 3H) for H3a and H4a, 3 protons signal at 2.21 ppm (s, 1H) for H4’a. There 

were doublet peaks at  7.27 ppm (d, 1H, J= 9Hz) and 7.44 ppm (d, 1H, J= 9Hz) with a 

splitting constant of about 9 Hz which were for H5 or H6. Another two pairs of doublet 

were at  6.87 ppm (d, 2H, J= 8Hz) and 7.02 ppm (d, 2H, J= 8Hz) with a splitting constant 

of about 8Hz that must be for 2 protons at H2’+ H6’ and 2 protons at H3’ + H5’.  
1H NMR spectral analysis of other compounds 5b and 5c was shown in Table 1. All 

agreed with the expected products. 

*  13C NMR spectrum 
13C NMR spectrum of compounds 5a (Figure 3 and Table 2) indicated 14 peaks 

associated with 16 carbon atoms. Certainly, a peak at  20.2 ppm was assigned for C4’a. 

Peaks at  56.5 ppm and  61.8 ppm were assigned for C3a and C4a respectively.  Eleven 

peaks that appeared from 114.8 ppm to 152.0 ppm were assigned for carbons of aromatic 

and imine parts. 

 

 

Figure 3. 13C NMR spectrum of hydrazone 5a 
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13C NMR spectral analysis of other compounds 5b and 5c was shown in Table 2. 

All the peaks were matched with the signals of the carbons in the expected structures. 

Table 2. 13C NMR spectrum of hydrazones 5a, 5b, and 5c 

 (DMSO-d6, 125 MHz, δ (ppm))  

 

Compound 5a 5b 5c Compound 5a 5b 5c 

X- CH3- O2N- Cl- X- CH3- O2N- Cl- 

3a 56.5 56.6 56.5 1a 142.5 150.1 143.7 

4a 61.8 61.8 61.8 1’ 129.0 138.9 130.8 

1 119.8 118.3 119.2 2’, 6’ 112.0 111.2 113.3 

2 142.3 142.6 142.4 3’, 5, 129.5 126.0 128.9 

3 140.2 140.3 140.2 4’ 128.0 135.3 122.6 

4 152.0 152.2 152.3 4’a 20.2 - - 

5 114.8 114.7 114.7     

6 123.3 124.7 123.7     

3.   Conclusions  

In summary, three new hydrazone derivatives 5a, 5b, and 5c were synthesized by 

condensation reaction between 3,4-dimethoxy-2-nitrovanillin and aromatic hydrazine 

hydrochloride compounds. Structures of new hydrazone derivatives were determined 

with spectroscopic methods such as 1H NMR, 13C NMR, and MS. 
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