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Abstract: The title compound (E)-N-(2,3,4-trimethoxy-6-methylbenzylidene)-4-methyl-
benzenamine (C18H21NO3, Mr = 299.36) was synthesized and characterized by elemental 
analysis, IR spectra and single crystal X-ray diffraction. The crystal belongs to monoclinic, 
space group P21/c, with a = 7.7239(9), b = 27.287(2), c = 8.4128(11) Å,β= 111.529(2) o, V 
= 1649.4(3) Å3, Z = 4, Dc = 1.206 g/cm3, λ= 0.71073 Å, μ(Mo Kα) = 0.082 mm-1, F(000) = 
640. The final refinement gave R = 0.0525, wR(F2)= 0.1130 for 2899 observed reflections 
with I > 2σ(I). X-ray diffraction analysis reveals that the dihedral angle between the two 
phenyl rings is 137.8 (2)o. The molecule adopts a trans configuration about the central 
C=N functional bond. The crystal structure is stabilized by an intermolecular hydrogen 
bonding and weak π-π interactions. The title compound possesses moderate antibacterial 
activity. 
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Introduction  

Schiff bases are used as substrates in the preparation of a number of industrial and biologically 
active compounds via ring closure, cycloaddition and replacement reactions [1]. Schiff bases are 
known to have biological activities such as antimicrobial [2-7], antitumor [8-10], and herbicidal 
properties [11]. They have also been widely used as versatile ligands involved in various metal 
chelation reactions to form metal complexes [12-15], which are very intreresting in many fields, such 
as catalysis and enzymatic reactions [16,17] and magnetism [18]. Recently, a few Schiff base 
compounds with antibacterial activity have been investigated [19-23]. However, to the best of our 
knowledge, the Schiff base (E)-N-(2,3,4-trimethoxy-6-methylbenzylidene)-4-methylbenzenamine and 
the complexes derived from it have never been reported so far. Investigation of the structure and 
antibacterial property of the Schiff base compound may help us to explore the interactions among the 
molecules, design and synthesize new metal complexes, as well as evaluate the potential medicinal 
applications. In this paper, the synthesis, crystal structure and antibacterial activities of the title 
compound are reported.  

 
Results and Discussion  
 
Synthesis 

 
(E)-N-(2,3,4-trimethoxy-6-methylbenzylidene)-4-methylbenzenamine was prepared in high yield 

from 3,4,5-trimethoxytoluene as shown in Scheme 1.  
 

Scheme 1. Synthesis of the title compound. 
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X-ray structure 
 

The molecular structure of the title compound is shown in Figure 1 and the crystal packing of the 
compound is depicted in Figure 2. Selected bond lengths and angles are given in Table 1.  

As seen from Figure 1, the dihedral angle between the two phenyl rings is 137.8 (2)° . The molecule 
adopts an E configuration about the central C=N functional bond. All the bond lengths and bond 
angles in the title compound are within normal ranges [24, 25] and comparable to those in the similar 
compounds [19, 20]. The crystal structure is stabilized by an intermolecular hydrogen bonding and 
weak π-π interactions (Figure 2 and Table 2). 
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Figure 1.  Molecular structure of the title compound at 30% probability thermal ellipsoids. 

 
 

Figure 2.  Crystal packing of the title compound. 

 

Table 1. Select Bond Lengths (Å) and Bond Angles (o). 

Bond                             Dist. Bond                               Dist. 
N(1)-C(1)                    1.263(3) 
N(1)-C(12)                  1.419(4) 
O(1)-C(3)                    1.386(3) 
O(1)-C(8)                    1.431(3) 
O(2)-C(4)                    1.377(3) 
O(2)-C(9)                    1.419(4) 

O(3)-C(5)                       1.361(3) 
O(3)-C(10)                     1.423(3) 
C(1)-C(2)                       1.453(3) 
C(7)-C(11)                     1.512(4) 
C(15)-C(18)                   1.505(4) 
 

Angle                          (o) Angle                             (o) 
C(1)-N(1)-C(12)        118.8(3) 
C(3)-O(1)-C(8)          113.1(2) 
C(4)-O(2)-C(9)          113.8(2) 
C(5)-O(3)-C(10)        118.2(2) 
N(1)-C(1)-C(2)          125.9(3) 
C(3)-C(2)-C(1)          117.5(2) 
C(7)-C(2)-C(1)          124.9(3) 
C(4)-C(3)-O(1)          118.3(3) 
O(1)-C(3)-C(2)          118.8(3) 

C(3)-C(4)-O(2)             119.9(3) 
O(2)-C(4)-C(5)             121.7(3) 
O(3)-C(5)-C(6)             124.6(3) 
O(3)-C(5)-C(4)             115.4(3) 
C(6)-C(7)-C(11)            117.5(3) 
C(2)-C(7)-C(11)            123.1(3) 
C(17)-C(12)-N(1)          118.6(3) 
C(13)-C(12)-N(1)          123.5(3) 
C(14)-C(15)-C(18)        120.9(3) 
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Table 2. Hydrogen-bond geometry (Å, o). 

D─H…A               D─H                      H…A                      D…A                    D─H…A 

C1─H1…O1               0.93                           2.36                         2.7427(4)                      104.7 
C9─H9C…O3            0.96                           2.43                         2.9966(5)                       117.3 

 
Antibacterial activity 
 

Antibacterial tests were performed according to the literature [26, 27]. The concentration of the title 
compound solution in the preliminary antibacterial tests was 0.5 mg/mL, and the test results are given 
in Table 3. The data show that the title compound exhibits moderate antibacterial activities against 
four bacterial species: Escherichia coli, Pseudomonas aeruginosa, Salmonella typhi and 
Staphylococcus aureus, with corresponding inhibition zones of 9.6, 8.1, 3.5 and 6.2 mm.  

 
Table 3. Antibacterial activities tests of the title compound. 

Bacterial strain Inhibitory zone 
(mm) 

Bactericidal efficiency assay Agar media 

Escherichia coli 9.6 positive negative 

Pseudomonas aeruginosa 8.1 positive negative 

Salmonella typhi 3.5 positive negative 

Staphylococcus aureus 6.2 positive negative 

 
Experimental  
 
General  

All reagents for synthesis and analyses were of commercially available analytical grade and were 
used as received without further purification. Elemental analyses were performed on a Perkin-Elmer 
240C analyzer. IR spectra were measured on a TENSOR 27 (Bruker) FT-IR spectrometer with KBr 
pellets in the range 4000-400 cm–1. 1H NM R spectra were recorded on a Varian INOVA 600 
spectrometer at ambient temperature and the chemical shifts were given in ppm relative to Me4Si in 
CDC13. The X-ray powder diffraction (XRPD) was recorded on a Rigaku D/Max-2500 diffractometer 
at 40 kV, 100 mA for a Cu-target tube and a graphite monochromator.  

 
Synthesis of 2,3,4-trimethoxy-6-methylbenzaldehyde 
 

To a solution of 3,4,5-trimethoxytoluene (9.1 g, 0.05 mol) in N,N-dimethylformamide (10 mL), 
POCl3 (7.5 mL, 0.09 mol) was added dropwise for about 1.5 h at 0~5°C. The solution was stirred 
magnetically for 1 h at 40 °C and then for 5 h at reflux temperature. The solution was poured into ice-
water, and the pH value was adjusted to 7~8 by adding 30% NaOH solution, giving a white solid. 
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After cooling to room temperature, the product was filtered and dried. Yield 93.1%. m.p. 61~61.5 °C 
(lit. [28] 61~61.4 °C).   

 
Synthesis of the title compound  
 

To a solution of p-toluidine (5 mmol) and potassium acetate (10 mmol) in distilled water (10 mL), 
2,3,4-trimethoxy-6-methylbenzaldehyde (5 mmol) in ethyl alcohol (20 mL) was added dropwise and 
the solution was stirred magnetically for 1 h at reflux temperature. After cooling to room temperature, 
the product was filtered and dried. Yield 91%. Anal. Calcd. (%) for C18H21NO3: C 72.14, H 7.01, N 
4.68. Found (%): C 72.28, H 7.14, N 4.75; IR (cm-1): 1635 (s, -C=N), 1200 (s, -O-Ar). 1H-NMR: 
(CD3COCD3, ppm): δ= 8.63 (s, 1H), 7.13 (d, 4H), 6.20 (s, 1H), 3.81 (s, 9H), 2.42 (s, 6H).  

 
X-ray single crystal structure determination  

  
A brown crystal with dimensions of 0.45 mm × 0.43 mm × 0.40 mm was selected for X-ray 

diffraction. It was obtained by evaporation from ethanol solution after a week. The reflection data were 
collected on a Bruker Smart Apex II CCD area diffractometer with graphite monochromatized MoKα 
radiation (λ=0.71073 Å) at 298 (2) K. A total of 8258 reflections were collected in the range of  1.49 
<θ< 25.01° by using ω scans mode. And a total of 2899 observed reflections with I > 2σ(I) were used 
in structure solution and refinement. 1457 independent reflections and Rint = 0.1195. LP corrections 
were applied to the data. 

The structure was solved by direct methods using SHELXL-97 [29] and expanded using Fourier 
techniques. All non-hydrogen atoms and hydrogen atoms were refined anisotropically and 
isotropically, respectively. The final refinement by full-matrix least squares method was converged at 
R = 0.0525, and wR = 0.1130 (w = 1/[δ2(Fo

2)+(0.0477P)2 + 0.6503P], P = (Fo
2+2Fc

2)/3) , S = 1.020, 
(Δ/σ)max = 0.001. The largest peak in the final difference Fourier map is 0.187 e/ Å3 and the minimum 
peak is -0.181 e/ Å3. Molecular graphics were drawn with the program package SHELXS-90 [30]. 
Crystallographic data for the structure of the title have been deposited with the Cambridge 
Crystallographic Data Center as supplementary publication No. CCDC-687333. These data can be 
obtained free of charge from the CCDC via www.ccdc.cam.ac.uk/deposit. Telephone: (44) 01223 
762910   Facsimile: (44) 01223 336033. Postal Address:  CCDC, 12 Union Road, Cambridge CB2 
1EZ, UK. 
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