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ABSTRACT 

The new series of sulphonamide schiff base compounds obtained from sulfa drugs has been 

synthesized by the reaction of 4,4'-Diaminodiphenyl sulfone with aldehydes. The synthesized 

compounds were characterized by using FT-IR, Mass spectroscopy to confirm the chemical structures 

of synthesized compounds. The sulfonamide Schiff base compounds were tested for anti-bacterial, anti-

fungal and anti-malarial. The biological activity of synthesized compounds was evaluated by assessing 

the inhibitory concentration by measuring their inhibition zone versus certain kinds of standard 

antibiotics. Noticeably, compound 4a, 5b, 5c was the most potent compound in vitro anti-microbial with 

compare to reference drug. In addition, two compounds exhibited liquid crystalline property.  
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1.  INTRODUCTION 

 

The present-day scenario of the chemistry and compounds is mainly focusing on those 

compounds which are green, efficient, medicinally active and have some mesomorphic 

characters.[1-3] For upbringing these needs scientists have forwarded their interest towards 

Schiff bases, named after the great scientist Hugo Schiff, which are derived from condensation 

reaction of aromatic primary amine with carbonyl compounds. Schiff bases have been studied 

extensively and play very important and versatile role in industrial and biological field.[4-8] They 

are utilized as starting material in the synthesis of industrial products. Schiff bases have found 

significant importance in medicinal and pharmaceutical field due to presence of -CH=N- imine 

bond which imparts an extensive range of biological activities viz., anticancer, antituberculosis, 

antibacterial, antimicrobial, antispasmodic, antioxidants, analgesic, plant growth inhibitors, 

anthelmintic and anti-inflammatory activity.[9-12] Schiff bases are among the most studied 

sulfonamide derivatives having -SO2NH2 moiety has already proven to be very effective against 

bacterial infections and nowadays have been used for numerous biological applications. 

Extensive work is going on around the globe in field of Sulphonamide drugs having Schiff 

Substitution which may prove to be a great potency drug. [13-15] 

Apart from Medicinal property and pharmaceutical fields, Schiff bases have found their 

place in other fields viz., liquid crystal, catalysis, organometallic, photo and biochemistry. 

Thaker et al. reported the LC esters of schiff base synthesised by the reaction of 4-amino-1,2,4-

triazole and isonicotinic acid hydrazide.[16,17] In the literature number of schiff-base linked 

compounds were reported with liquid crystalline applications.[18-23] Afterwards many 

researchers have put forward various reports and researches using schiff base moiety. Dave and 

his co-workers reported and studied the LC property of 4-n-alkoxy naphthylidene Schiff Base 

derivatives and cholesteryl naphthoates derivative.[24] Kumar et al. reported Schiff-base linked 

EDOT based liquid crystalline compounds.[25] Yeap et al. and Ha et al. has reported 1,3,5-

trisubstituted star shaped benzene based schiff base derivatives with esteral linkages and 

ethereal schiff bases having substitution of dimethyl amino group and long C chains.[26-27] 

Huang et al. reported novel multi-arm liquid crystals with cholic acid as chiral centre linking 

Schiff base moieties as mesogens.[28] 

In the present investigation we had synthesised a novel series of Schiff bases by reacting 

4,4'-Diaminodiphenyl sulfone and aldehyde. The compounds were screened for antibacterial 

(E. coli, P. aeruginosa, S. aureus and S. pyogenus), anti- fungal (C. albicans, A. niger, and A. 

clavatus) and anti-malarial (P. falciparum). Among the tested compounds, 4a, 5a and 5b 

showed the most potent compound in-vitro antimicrobial activity. Further we have tested 

compounds 5a and 5b for the mesomorphic properties and results showed their nematic phase 

properties.  

 

 

2.  MATERIALS AND METHODS 

 

All the chemical and solvent were purchased from Sigma-Aldrich, Alfa Aesar and E-

Merck chemical company chemicals used in this investigation. Mettlertoledo melting point 

apparatus was used for the determination melting points of all sulfonamides derivatives. The 

purity of the compound was checked by Thin Layer Chromatography (TLC) plates (silica gel 

G) in the solvent system Hexane: Ethtyl acetate (1:1). The IR spectrum was recorded in Perkin-
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Elmer 1720 FT-IR spectrometer (KBr pellets).  Mass spectra were recorded on a SIMADZU 

GC-MS2010 spectrometer.  

 

 

3.  RESULT / EXPERIMENTAL 

3. 1. 1. Synthesis of 2-chloro-3-formylquinoline and its derivatives 

The 2-chloro-3-formyl quinoline was synthesized by Vilsmeier-Haack reaction using the 

procedure reported in the literature.[29-30] Accordingly, cold dimethyl formamide (DMF) (12.4 

ml, 0.125 mol) at 0 °C was taken in the three necked flask equipped with drying tube. The 

phosphoryl oxy chloride (30.0 ml, 0.35 mol) was added drop wise with continuous stirring. To 

this solution, acetanilide (1a) (0.05 mol) was added slowly. After five minutes, the solution was 

heated under reflux for 5hours at 80-90 °C. The reaction mixture was poured into ice water 

(300 ml) and stirred for 30 min. at 0-10 °C. The 2-chloro-3-formylquinoline (2a) was filtered 

and washed with water. It was crystallized by using R-spirit. The yield was 90 % and m.p. was 

148 °C. Similarly, 6-Cl & 6-Br derivatives of 2-chloro-3-formylquinoline derivatives 

respectively (2b, 2c) are also prepared using above method. The yields of both derivatives are 

82 % and 70 % respectively.  

 

3. 1. 2. Synthesis of Mono Schiff-Base (4a-4c) formation using 2a-2c and  

            4,4'-Diaminodiphenyl sulfone (3)  

 

 
 

Scheme 1. Synthesis procedure for 2-chloro-3-formylquinoline (2a-2c). 

 

 

Equimolar amounts of compounds 2a-2c and 4,4' Diaminodiphenyl sulfone (3) were 

taken in EtOH in round bottom flask and two drops of glacial acetic acid was added. Whole 
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reaction mass was refluxed for 5 hours. The progress of reaction was monitored on TLC using 

hexane: ethyl acetate (1:1) as mobile phase. After completion of the reaction, whole mass was 

poured into crushed ice water with stirring. Obtained product was filtered, washed with water 

and recrystallized using acetone. The yield was 72-80 %. The synthetic routes for the formation 

of mono Schiff bases were shown in Scheme 2. 

 

Scheme 2. Synthesis of Mono Schiff-Base (4a-4c). 

 

 

3. 1. 3. Bis Schiff-Base (5a-5c) formation using 2a-2c and 4,4'-Diaminodiphenyl sulfone 

 

 
Scheme 3. Synthesis of Bis Schiff-Base (5a-5c). 

 

 

The compounds (2a-2c) and 4,4' Diaminodiphenyl sulfone (3) in a ratio of 2:1 mol were 

taken in EtOH in round bottom flask and two drops of glacial acetic acid was added. Whole 
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reaction mass was refluxed for 8 hours. The progress of reaction was monitored on TLC using 

hexane: ethyl acetate (1:1) as mobile phase. After completion of the reaction, whole mass was 

poured into crushed ice water with stirring. Obtained product was filtered, washed with water 

and recrystallized using acetone. The yield was 68-79 %. The synthetic route for the formation 

of bis Schiff bases are shown in Scheme 3. 

 

Table 1. Physical and analytical data of new synthesised compound (4a-4c, 5a-5c). 

 

Comp. Structure Mol. Formula M.W 
% 

yield 

M.P 

(°C) 

4a 

 

C22H16Cl3O2S 421.1 78 200-203 

4b 

 

C22H15Cl2N3O2S 455.2 72 207-209 

4c 

 

C22H15BrClN3O2S 498.9 80 211-214 

5a 

 

C32H20Cl2N4O2S 594.3 73 216-218 
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5b 

 

C32H18Cl4N4O2S 661.9 68 220-222 

5c 

 

C32H18Br2Cl2N4O2S 749.9 79 225-228 

 

 

3. 2. Spectral characterizations 

Spectral characterizations of synthesized compounds (4a-4c, 5a-5c) are given below 

 

(4-(4-aminophenylsulfonyl)-N-((2-chloroquinolin-3-yl)methylene)aniline (4a) 

Dark Brown, yield 78%, IR (KBr): vmax/cm-1: 3343 (N-H str.), 1341 (SO2 asym, str), 1590 (C=N 

str.), 1426 (Ar. C=C str,), 699 (Ar. C-H str.), Mass Spectra (m/z) M+1: 422 

 

4-(4-aminophenylsulfonyl)-N-((2-chloroquinolin-3-yl)methylene)aniline (4b) 

Light Brown, yield 72%, IR (KBr): vmax/cm-1: 3344 (N-H str.), 1345 (SO2 asym, str), 1591 (C=N 

str.), 1427 (Ar. C=C str,), 698 (Ar. C-H str.), Mass Spectra (m/z) M+1: 456 

 

4-(4-aminophenylsulfonyl)-N-((6-bromo-2-chloroquinolin-3-yl)methylene)aniline (4c) 

Brown, yield 80%, IR (KBr): vmax/cm-1: 3347 (N-H str.), 1337 (SO2 asym, str), 1593 (C=N str.), 

1427 (Ar. C=C str,), 698 (Ar. C-H str.), Mass Spectra (m/z) M+1: 500 

 

N-((2-chloroquinolin-3-yl)methylene)-4-(4-((E)-(2-chloroquinolin-3-yl)methyleneamino) 

phenylsulfonyl)aniline (5a) 

Light Brown, yield 73%, IR (KBr): vmax/cm-1: 1338 (SO2 asym, str), 1599 (C=N str.), 1421 (Ar. 

C=C str,), 690 (Ar. C-H str.), Mass Spectra (m/z) M+1: 594 

 

N-((2,6-dichloroquinolin-3-yl)methylene)-4-(4-((E)-(2,6-dichloroquinolin-3-yl) 

methyleneamino) phenylsulfonyl)aniline (5b) 

Brown, yield 68%, IR (KBr): vmax/cm-1: 1345 (SO2 asym, str), 1600 (C=N str.), 1421 (Ar. C=C 

str,), 691 (Ar. C-H str.), Mass Spectra (m/z) M+1: 663  
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N-((6-bromo-2-chloroquinolin-3-yl)methylene)-4-(4-((E)-(6-bromo-2-chloroquinolin-3-

yl) methyleneamino)phenylsulfonyl)aniline (5c): 

Dark Brown, yield 79%, IR (KBr): vmax/cm-1: 1348 (SO2 asym, str), 1601 (C=N str.), 1422 (Ar. 

C=C str,), 692 (Ar. C-H str.), Mass Spectra (m/z) M+1: 751 

 

 

4.  DISCUSSION 

4. 1. Evaluation of In-vitro Anti-bacterial activity 

All synthesized compounds were tested and evaluated for their antibacterial activity 

against two Gram-positive bacteria and two Gram-negative bacteria (Staphylococcus aureus, 

Bacillus subtillis, Proteus vulgaris & Escherichia coli) using the broth dilution method. 

Synthesized compounds were placed on the Petri dishes under investigation. Similar plates for 

the standard drugs viz., Gentamycin, Ampicillin, Chloramphenicol, Ciprofloxacin and 

Norfloxacin were prepared and used as reference. The antibacterial results confirmed that all 

synthesized Schiff base exhibited good results against various strains of Proteus vulgaris & 

Escherichia coli (Gram–ve) and Staphylococcus aureus, Bacillus subtillis, (Gram +ve) as shown 

in Table 2.  

 

Table 2. Zone of inhibition (in mm) at 10 mg/ml compounds. 

 

Sr. no Compound 

Bacteria 

B. subtillis S. aureus P. vulgaris E. coli 

1. Control (DMSO) 8 8 10 11 

2. Reference 27 29 28 27 

3. 2a 12 13 10 14 

4. 2b 14 14 13 15 

5. 2c 13 11 12 13 

6. 4a 19 21 20 22 

7. 4b 25 26 27 28 

8. 4c 23 23 22 22 

9. 5a 20 22 21 19 

10. 5b 26 27 28 22 

11 5c 24 24 23 23 

 



World Scientific News 168 (2022) 69-80 

 

 

-76- 

 
 

Figure 1. Comparison of area of inhibition for compounds (2a-2c). 

 

 

 
 

Figure 2. Comparison of area of inhibition for compounds (4a-4c). 
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Figure 3. Comparison of area of inhibition for compounds (5a-5c). 

 

 

4. 2. Mesomorphic Properties 

 

 
Figure 4. POM texture image of Compound 5a; compound 5b on heating condition from 

solid state to isotropic liquid state. 

 

 

Liquid crystalline properties of selected synthesised schiff-base linked acid derivatives 

have been studied by using polarizing optical microscopy. The compound is sandwiched 
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between cover slip and slides to check from solid crystalline state to isotropic liquid state. From 

present synthesized series, compound 5a and 5b selected for mesomorphic study. Both selected 

derivatives showed nematic type mesomorphic properties with good temperature range. The 

texture image of synthesized novel mesogens is shown in Figure-4 respectively. Both 

Compound showed nematic phase at 110 ºC while it isotropic at 128 ºC. However, on cooling 

condition the mesophase is reappearing at nearly observed temperature at heating condition. 

 

 

5.  CONCLUSION 

 

In conclusion, we have described the synthesis of sulphonamide schiff base derivatives 

(4a-4c & 5a-5c). The synthesized compounds were characterized by various spectroscopical 

techniques and the obtained results are showing good agreement with the synthesized 

structures. Among the synthesized compounds screened for their In vitro antimicrobial activity, 

compounds 4a, 5b, 5c showed good potency as antibacterial agents and rest are moderately 

active as compared to reference drug. Therefore, the results obtained from antibacterial of 

synthesized compounds are normal, as the compounds showed significant activity as compared 

to standard or marketed drugs. These results can be used further to design and develop novel 

antimicrobial agents. Further, two compounds were evaluated for mesomorphic property on 

heating and cooling conditions and the results showed that the compound selected exhibited 

nematic type mesomorphic property.   
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