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1. INTRODUCTION 

Some kind of ,-unsaturated aromatic carbonyl compounds. 

These compounds acquired an important role in the synthetic 

organic process as a precursor as well as major components 

of the natural products [1]. Formation of imine moiety can be 

achieved by an acid catalyzed reaction of amines and ketones 

or aldehydes. α,β-unsaturated ketimines could be yielded by 

the condensation reaction of chalcones and amines [2-4]. 

Menschutkin reaction is a quaternization reaction of pyridine; 

and there are many studies which have assessed its derivatives 

reaction with alkyl halides in solution [5,6], with respect to 

effects of variations in substituents, leaving the group, 

solvent, etc. In the present work, we reported that some of N-

pyridinium salts were prepared by reaction of some 

isonicotinohydrazide derivatives with the proper alkyl 

halides.  

2. MATERIALS AND MOTHODS 

General experimental methods 

FT-IR spectra were recorded using Fourier Transform 

infrared Shimadzu FTIR-8400 infrared spectrophotometer 

(Japan) KBr discs within the wave number range of (4000-

400) cm-1. 1H-NMR spectra were recorded on nuclear 

magnetic resonance Bruker spectrophotometer model Ultra-

shield 300 MHZ, using tetramethylsilane as internal standard 

and DMSO-d6 as a solvent. The melting points were measured 

on a hot stage Gallen Kamp melting point apparatus. 

 

General procedure for the preparation of ,-unsaturated 

compounds (1-6) 

 2-benzylidenecyclohexanone (1), mp 53-54°С (49.4-53.6°С) 

[7] was prepared according to the literature [8]. 2,6-

dibenzylidenecyclohexanone (2), mp 112-114°С  (116-117° ) 

[9] was prepared according to the ref. [10]. Cinnamaldehyde 

(3) was purchased. Benzylideneacetone (4), mp 42-43°С (40-

42°С) [11] was prepared according to the ref. [9]. 

Benzylideneacetophenone (5), mp 53-55°С (55-57°С) [12] 

was prepared according to the ref. [9]. Finally, 

dibenzylideneacetone (6), mp 107-109°С (110-111°С) [13] 

was prepared according to the ref. [13].  

 

General procedure for the preparation of N'-(substituted) 

isonicotinohydrazide (S1-S6) [14]. 

 The Schiff base compounds were obtained by refluxing the 

mixture of 0.01 mol of the isonicotinic acid hydrazide and 

0.01 mol of an aldehyde or ketone in 25 mL ethanol with 

adding few drops of glacial acetic acid for 8-10 hours. After 

cooling, the Schiff base compound was precipitated, then 

filtered and purified by recrystallization from the ethanol. 

 

N'-(2-benzylidene cyclohexylidene) isonicotinohydrazide (S1) 
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Yield 63%, mp 34-36°С. IR spectrum, , cm-1: N-H (amide) 

3250, C-H (aromatic) 3028, C-H (aliphatic) 2927, 2864, C=O 

1689, C=N (imine) 1600 .    

  

N'-(1,5-diphenylpenta-1,4-dien-3-ylidene)isonicotino 

hydrazide (S2) 

Yield 77%, mp122–125°С. IR spectrum, , cm-1: N-H 

(amide) 3236, C-H (aromatic) 3032, C-H (aliphatic) 2935, 

2858, C=O 1681, C=N (imine) 1600.     

N'-(3-phenylallylidene) isonicotinohydrazide (S3) 

Yield 75%, mp140-143°С. IR spectrum, , cm-1: N-H (amide) 

3244, C-H (aromatic) 3032, C=O 1661, C=N (imine) 1624.     

N'-(4-phenylbut-3-en-2-ylidene)isonicotinohydrazide (S4) 

Yield 72%, mp 63–65°С. IR spectrum, , cm-1: N-H (amide) 

3313, C-H (aromatic) 3012, C-H (aliphatic) 2938, 2862, C=O 

1692, C=N (imine) 1604.     

N'-(1,3-diphenylallylidene) isonicotinohydrazide (S5) 

Yield 83%, mp 62–65°С. IR spectrum, , cm-1: N-H (amide) 

3236, C-H (aromatic) 3028, C=O 1685, C=N (imine) 1600.     

 

N'-(1,5-diphenylpenta-1,4-dien-3-ylidene) 

isonicotinohydrazide (S6)  

Yield 77%, mp 122-125°С. IR spectrum, , cm-1: N-H 

(amide) 3236, C-H (aromatic) 3032, C=O 1666, C=N (imine) 

1600.     

General procedure for the preparation of N-pyridinium 

bromide derivatives (1a-4a) [15].  

A solution of 0.01 mol of Schiff base derivative (S1-S4) and 

0.01 mol of n-propyl bromide in 2 mL of absolute ethanol is 

allowed to stand overnight at room temperature in a round-

bottomed flask equipped with a reflux condenser. The 

mixture was refluxed for 40 hours. The resulting solid was 

filtered and duplicated wash with 10 mL diethyl ether. 

4-(2-benzylidenecyclohexylidene)hydrazinecarbonyl)-1-

propylpyridinium bromide (1a) 

. Yield 82%, mp 73–76°С. IR spectrum, , cm-1: N-H (amide) 

3285, C-H (aromatic) 3032, C-H (aliphatic) 2935, 2873, C=N 

(imine) 1604. 1H-NMR spectrum, δ, ppm: 9.40 (1H, s, NH, 

amide ), 8.4-8.95 (4H, m, Py-H), 7.21-7.71 (5H, m, Ar-H), 

7.10 (1H, s, C=C-H), 4.68 (2H, t, J = 6 Hz, -CH2-N+-), 2.0 

(2H, m, -CH2-CH2-N+-), 0.91 (3H, t, J = 6 Hz, CH3-CH2-CH2-

N+-), 1.12 (2H, t, J = 7 Hz, C2-H, cyclohexane), 1.40 (2H, t, 

J = 7 Hz, C3-H cyclohexane), 2.81 (2H, t, J = 7 Hz, C1-H, 

cyclohexane), 3.29 (2H, t, J = 7 Hz, C4-H, cyclohexane). 

4-(2-(2,6-dibenzylidenecyclohexylidene)hydrazinecarbonyl)-

1-propylpyridinium bromide (2a) 

 Yield 75%, mp 68–70°С. IR spectrum, , cm-1: N-H (amide) 

3290, C-H (aromatic) 3051, C-H (aliphatic) 2935, 2863, C=N 

(imine) 1604. 1H-NMR spectrum, δ, ppm: 9.39 (1H, s, NH, 

amide ), 8.40-8.81 (4H, m, Py-H), 7.41-7.88 (10H, m, Ar-H), 

7.10-7.30 (2H, s, C=C-H), 4.60 (2H, t, J = 6 Hz, -CH2-N+-), 

2.01 (2H, m, -CH2-CH2-N+-), 0.91 (3H, t, J = 6 Hz, CH3-CH2-

CH2-N+-),  1.09 (2H, t, J = 7 Hz, , cyclohexane), 1.61 (2H, t, 

J = 7 Hz, C2-H cyclohexane), 2.69 (4H, t, J = 7 Hz, C1-H and 

C3-H cyclohexane). 

4-(3-phenylallylidene)hydrazinecarbonyl)-1-

propylpyridinium bromide (3a) 

 Yield 77%, mp 180–183°С. IR spectrum, , cm-1: N-H 

(amide) 3288, C-H (aromatic) 3039, C-H (aliphatic) 2978, 

2827, C=N (imine) 1624. 1H-NMR spectrum, δ, ppm: 9.38 

(1H, s, NH, amide ), 8.41-8.80 (4H, m, Py-H), 8.22 (1H, s, -

CH=N ), 7.41-7.89 (5H, m, Ar-H), 7.07 (1H, d, ph-CH=CH-

), 7.10 (1H, d, ph-CH=CH-), 4.62 (2H, t, J = 6 Hz, -CH2-N+-

), 2.01 (2H, m, -CH2-CH2-N+-), 0.91 (3H, t, J = 6 Hz, CH3-

CH2-CH2-N+-). 

4-(4-phenylbut-3-en-2-ylidene) hydrazinecarbonyl)-1-

propylpyridinium bromide (4a) 

 Yield 63%, mp 175–177°С. IR spectrum, , cm-1: N-H 

(amide) 3294, C-H (aromatic) 3051, C-H (aliphatic) 2935, 

2873, C=N (imine) 1604. 1H-NMR spectrum, δ, ppm: 9.18 

(1H, s, NH, amide ), 8.40-8.58 (4H, m, Py-H), 7.60-7.81 (5H, 

m, Ar-H), 7.51 (1H, d, ph-CH=CH-), 7.39 (1H, d, ph-

CH=CH-), 4.61 (2H, t, J = 6 Hz, -CH2-N+-), 2.02 (2H, m, -

CH2-CH2-N+-), 0.91 (3H, t, J = 6 Hz, CH3-CH2-CH2-N+-),  

2.68 (2H, s, -CH3). 

  

A solution of 0.01 mol of Schiff base derivative (S5 or S6) 

and 0.01 mol of benzyl chloride in 2 mL of absolute ethanol 

was allowed to stand overnight at room temperature in a 

round-bottomed flask equipped with a reflux condenser. The 

mixture was then heated at the reflux temperature for 25 

hours. The resulting solid was filtered and duplicated wash 

with 10 mL diethyl ether. 

 

1-benzyl-4-(2-(1,3-diphenylallylidene) hydrazinecarbonyl) 

pyridinium chloride (5a) 

Yield 80%, mp 50–53°С. IR spectrum, , cm-1: N-H (amide) 

3286, C-H (aromatic) 3056, C-H (aliphatic) 2935, 2830, C=N 

(imine) 1620. 1H-NMR spectrum, δ, ppm: 9.10 (1H, s, NH, 

amide ), 8.02-8.51 (4H, m, Py-H), 7.22-7.85 (10H, m, Ar-H), 

7.10 (1H, d, ph-CH=CH-), 7.02 (1H, d, ph-CH=CH-),  6.01 

(2H, s, -CH2-N+-). 

1-benzyl-4-(2-(1,5-diphenylpenta-1,4-dien-3-

ylidene)hydrazinecarbonyl) pyridinium chloride (6a) 

Yield 83%, mp 57–60°С. IR spectrum, , cm-1: N-H (amide) 

3290, C-H (aromatic) 3056, C-H (aliphatic) 2931, 2864, C=N 

(imine) 1621. 1H-NMR spectrum, δ, ppm: 9.45 (1H, s, NH, 

amide ), 8.01-8.54 (4H, m, Py-H), 7.30-7.52 (10H, m, Ar-H), 

7.59 (2H, d, ph-CH=CH-), 7.21 (2H, d, ph-CH=CH-),  6.02 

(2H, s, -CH2-N+-). 

3. RESULTS AND DISCUSSIONS 

Scheme 1 is focusing on the two-step synthesis of some of N-

pyridinium salt derivatives 1a-4a, 5a and 6a. The first step 

includes formation of imine derivatives (S1-S6) by 
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condensing the reaction of isonicotinic hydrazide with ,-

unsaturated compounds, using glacial acetic acid as a catalyst; 

this reaction affords 63–85% yield. The second step included 

N-alkylation of the nitrogen atom of the pyridine ring with 

two kinds of alkyl halides (n-propyl bromide and benzyl 

chloride) by refluxing for long period. The final reaction 

products were isolated in the solid state and afford 77–85% 

yield. In addition, some ,-unsaturated carbonyl compounds 

were prepared by using usual procedures of Aldol 

condensation reaction and isolated in individual states with 

different chemical structures. These ,-unsaturated 

compounds were good intermediates to prepare some Schiff 

base derivatives. The nucleophilic addition reaction of 

carbonyl compounds with primary amines is alkylimino-de-

oxo-bisubstitution to yield imine moiety after losing water 

molecule in an elimination reaction [16]. The high reactivity 

of imine formation could be obtained in the presence of an 

acid catalyst. 

Schiff base derivatives (S1-S6) include a structure of the  

heterocycle ring with N atom.  Final reaction products (1a-4a, 

5a and 6a) were obtained by N-alkylation reaction of (S1-S6) 

compounds with different chains of alkyl halides. The 

chemical structures of prepared compounds (1a-4a, 5a and 

6a) were determined by the spectral data of spectroscopic 

techniques (1Н-NMR and FTIR). The data derived from FTIR 

spectra of Schiff base derivatives (S1-S6) showed the 

characteristic bands

Scheme 1: Synthesis steps of some of N-pyridinium salt 

derivatives 1a-4a, 5a and 6a 

 
 

The presence of the stretching vibrations of the imine group (-

N=CH-) at 1620–1604 cm–1 and the characteristic band of the 

stretching vibrations of (N-H) bond of the amide group near 

3300 cm–1 was observed.  

Data derived from 1Н-NMR spectra of compounds (1a-6a) 

were assigned by the position and the multiplicity of the 

proton signals. The protons of the (N-H) group and (C-H) 

different carbon atoms were assigned and the structure of final 

compounds was characterized. 

4. CONCLUSION 

Derivatives of some of N-pyridinium salts were successively 

obtained by reaction of Schiff base derivatives with an alkyl 

halide (benzyl chloride or n-propyl bromide). Schiff’s base 

derivatives were prepared by condensation reaction of the 

isonicotinic hydrazide with ,-unsaturated carbonyl 

compounds.  
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