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Introduction   Sulfonamides are compounds with the general molecular formula RSO2NH2 where R is an organic moiety. It constitutes a group of essential compounds in both synthetic and medicinal chemistry [1]. The functionality of the sulfonamides constitutes the structural motif of various drugs and compounds endowed with antimicrobial, antitumor, anti-inflammatory, hypoglycemics, antipsychotic, anticancer, and protease inhibitor activity among other biological activities [2]. The discovery and commercialization of Prontosil [3] in 1935 as a drug, birthed immense researches on syntheses of various sulfonamide derivatives and their biological applications [4–5]. Various synthetic pathways have been established for the synthesis of sulfonamide [6]. Examples include the use of sulfonyl chloride and amines [7], use of a chlorinating agent with the desirable sulphurated precursor [8], use of non-conventional methods such as transition metals [9] or Grignard reagents [10], C–H activation, flow-based technology, telescoped, solid-phase synthesis, and many others [11]. All these methods though very useful have some drawbacks and prompted the continued search for improved routes to their syntheses. The search for a simple and effective synthetic method for novel sulfonamides is still of great concern to researchers all over the world even as chemists are trying to use fewer organic solvents as reaction mediums and at the same time generate as little waste as possible [12-14]. The most 

common synthetic route to sulfonamide is the direct reaction of sulfonyl chlorides and amines as starting materials, involving the scavenging of the generated HCl with organic solvents and organic amine bases [11,15]. Another protocol is the modified Schotten–Baumann conditions [16], in which a two-phase system of organic solvents and basic aqueous solution (Na2CO3 or NaOH) is used [14]. A facile, eco-friendly method for sulfonamide, amino acid and sulfonate acid synthesis has been reported from the reaction of its sulfonyl chloride and amino acid using water as solvent andNa2CO3 as HCl scavengers at room temperature [14,17]. Reported herein, is a one-pot facile synthetic pathway for the synthesis of 2-(phenyl-2-sulfonylamino)-6-methylpyridine from the reaction of 2-amino-6-methylpyridine and the corresponding sulfonyl chloride in the presence of Na2CO3 as HCl scavenger at room temperature while employing water as the reaction medium.  Materials and Methods   General Chemicals used in this study were commercially analytical grade and were used as received. Chemicals used includes; 2-amino-6-methylpyridine (JHD, 99.8%), Benzenesulfonylchloride (BHD, 99%), Concentrated hydrochloric acid (JHD, 37%), Sodium trioxocarbonate (IV) (lubachemie 99%), Ethanol (JHD, 99%). Nuclear 

Abstract This research reports a one-pot facile synthesis of 2-(phenyl-2-sulfonylamino)-6-methylpyridine. The sulfonamide was synthesized from the reaction of benzene sulfonyl chloride and 2-amino-6-methylpyridine in the presence of aqueous Na2CO3 serving as an HCl scavenger. The synthesized compound was obtained at a yield of 78 %.  The synthesized product was structurally elucidated using data obtained fromFourier Transform Infrared Spectrometer (FTIR) and Nuclear Magnetic Resonance spectrometer (1H NMR and 13C NMR). FTIR spectrum showed bands at 3232.80, 1442.08, 1522.08, 1604.83,1273.06, 1705.13, 1365.65 and 2955.04 cm-1, 1H NMR spectrum peaks were observed at 
δ7.88, 7.85, 7.84, 7.62, 7.54, 7.51, 7.50 and 2.31ppm and 13C NMR spectrum peaks were seen at δ154.91, 151.92, 143.91,141.91, 132.24, 126.97,129.33, 113.97,and 111.56 ppm. All spectrometric spectral bands and peaks obtained corresponded to those of sulfonamides.  
Keywords: Synthesis, Characterization, Sulfonamide, 2-(phenyl-2-sulfonylamino)-6-methylpyridine benzenesulfonyl chloride. 

 

 



Ijeomah et al.  

Publication of College of Science, Joseph Sarwuan

 

Magnetic Resonance (NMR) analysis of the compound was carried out using a JEOL-LA-400MHz NMR spectrophotometer, while CDCl3 was used as internal standard at the University of Strathclyde. Fourier Transform Infrared Spectroscopy (FT-IR) analysis was carried out using 8400SINFRARED Spectrophotometer, by employing KBr discs at NARIT Zaria.   
Synthesis of 2-(phenyl-2-sulfonylamino)-6-methylpyridineThe synthetic route reported by Almarhoonwas adopted with slight modifications. A mixture of 2amino-6-methylpyridine (.2.5 g, 0.02 mol) and benzene sulfonylchloride (4.9 mL, 0.02 mol) was gently emptiedinto a flat bottom flask containing 30 mL of 1.0 M Na2CO3aqueous solution and stirred for 3 hours.  The pH of the reaction was closely monitored and at completion of the reaction concentrated HCl (0.5 mL) was added slowly to the reaction to adjusted the preaction mixture was then filtered to obtain the white precipitate which was formed. This crude product was washed repeatedly with distilled water and finally recrystallized from hot ethanol (Scheme 1).percentage yield was thus calculated using equation 1 and the melting point determined using a melting point apparatus (Scientech SE-175).  
݈݀݁݅ݕ % ൌ ா௫௣௘௥௜௠௘௡௧௔௟ ௬௜௘௟ௗ

்௛௘௢௥௜௧௜௖௔௟ ௬௜௘௟ௗ ൈ 100                           
 1 = Benzyl sulfonyl chloride, 2 = 2-amino-6and 3 = 2-(phenyl-2-sulfonylamino)-6-methylpyridine      
 

Figure 1. 1H NMR spectrum of 2 
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Magnetic Resonance (NMR) analysis of the compound was 400MHz NMR was used as internal standard at the University of Strathclyde. Fourier IR) analysis was carried out using 8400SINFRARED Spectrophotometer, by 

methylpyridine The synthetic route reported by Almarhoon et al., [14] was adopted with slight modifications. A mixture of 2-methylpyridine (.2.5 g, 0.02 mol) and benzene sulfonylchloride (4.9 mL, 0.02 mol) was gently emptied into a flat bottom flask containing 30 mL of 1.0 M aqueous solution and stirred for 3 hours.  The pH of the reaction was closely monitored and at completion of the reaction concentrated HCl (0.5 mL) was added slowly to the reaction to adjusted the pH to 2. The reaction mixture was then filtered to obtain the white precipitate which was formed. This crude product was washed repeatedly with distilled water and finally recrystallized from hot ethanol (Scheme 1). The using equation 1 and the melting point determined using a melting point 
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Scheme 1. Reaction pathway for(phenyl-2-sulfonylamino)-6-methylpyridine Characterization The synthesized compound was characterized using FTIR spectrophotometer, 1HNMR and spectrophotometer.  Results and Discussion  Results The results from the different characterization carried out are presented in this order: Table 1: Physicochemical characterization of synthesized compound Table 2: FTIR absorption bands of sulfonylamino)-6-methylpyridine Table 3:1HNMR resonance signals of sulfonylamino)-6-methylpyridine Table 4: 13CNMR resonance signals of sulfonylamino)-6-methylpyridine Figure 1.1H NMR spectrum of 2-(phenyl6-methylpyridine Figure 2.13C NMR spectrum of 2-(phenyl6-methylpyridine     
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 Figure 2. 13C NMR spectr 

Table1: Physicochemical characterizat
Properties

Name
Appearance

yield 
Melting point

 
Table 2: FTIR ab

S/N Functional group
1 N-H 
2 C=C 
3 C-N 
4 C=N 

5 6 S=O C-H 
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C NMR spectrum of 2-(phenyl-2-sulfonylamino)-6-methylpyridine
  Physicochemical characterization of synthesized compound 

Properties Values 
Name 2-(phenyl-2-sulfonylamino)-6-methylpyridine 

Appearance White powder 
 4.5g,78% 

Melting point 134-136 oC 

FTIR absorption bands of synthesized compound 
Functional group Vibration frequency  (cm-1) Sample                   Ref. Values  

3232.80 3350 – 3310 
1442.08,1522.08 and 1604.83 1650 - 1566 

1273.06 1250 - 1020 
1705.13 1690 – 1640 

1365.65 2955.04 
 1370 - 1335 

            3000-2500 
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    Table 3: 1HNMR resonance signals of the synthesized compound 
Positions Experimental ChemDraw software analysis 

 400 MHz, CDCl3, (δ ppm) DMSO, (δ ppm) A 7.88 (d,1H, -CH) 7.93 (d, 1H, -CH) B 7.85 (t, 1H, -CH) 7.54 (t, 1H, -CH) C 7.84 (t, 1H, -CH) 7.30 (t, 1H, -CH) D 7.62 (d, 1H, -CH) 6.54 (d, 1H, -CH) E 7.54 (t, 1H, -CH) 7.43 (t, 1H, -CH) F 7.51 (d, 1H, -CH) 6.49 (d, 1H, -CH) G 7.50 (s, 3H, -CH3) 2.55 (s, 3H, -CH3) H 2.31 (s, 1H, -NH) 4.00 (s, 1H, -NH) 
  Table 4: 13CNMR resonance signals of the synthesized compounds 

Positions Experimental ChemDraw software analysis 
 400 MHz, CDCl3, (δ ppm) DMSO, (δ ppm) 1 143.44 (-C-S) 139.30 (-C-S) 1’ 154.91 (-C-N) 160.70 (-C-N) 2,6 126.97(-2CH-) 125.50 (-2CH-) 2’ 151.92 (-C-CH3) 157.70 (-C-CH3) 3,5 129.33(-2CH-) 128.80 (-2CH-) 3’ 113.97 (-CH-) 112.40 (-CH-) 4 132.24(-CH-) 131.70 (-CH-) 4’ 141.91 (-CH-) 138.2(-CH-) 5’ 111.56 (-CH-) 105.9(-CH-) 6’  20.9 (-CH3) 

 

Discussion 
The sulfonamide, 2- (phenyl-2-sulfonylamino) -6- methylpyridine was synthesized in the presence of Na2CO3 by the simple reaction of 2-amino-6-methylpyridine with benzene sulfonyl chloride. It was obtained in great yield of 78 % which is similar to the report of Rehman et al [15].  The melting point of the compound was also determined to be 134-136OC (Table 1). The synthesized product was also subjected to FTIR analysis and the spectrum data obtained (Table 2), showed a characteristic absorption band at 1365.65 cm-1 which corresponds to S=O stretch vibration of a sulfonamide, 1273.06 cm-1 which reveals a C-N aromatic amine stretch vibration, 1604.83 cm-1 which correspond to C=C stretch vibration of an aromatic compound, 1705.13 cm-1corresponding to C=N stretch vibration, 3232.80 cm-1 which corresponds to the N-H stretch of a secondary amine, 1982.89 cm-1for a C-H aromatic stretch vibration and 2955.06 cm-1 for C-H stretch vibration of the methyl group.  The 1H NMR spectra (Figure 1, Table 3) of the synthesized compound showed a doublet peak at δ7.88, 7.62 and 

7.51related to the aromatic protons at positions ‘a, d & f’ (Ha, Hd and Hf) respectively, triplet peak at δ7.85, 7.84 and 7.54 corresponding to the aromatic protons at positions ‘b, c & e’ (Hb, Hc and He) respectively. A singlet peak at δ 7.50 and 2.31 corresponding to the amine hydrogen and the three methyl hydrogens (Hh and Hg) respectively. 13C NMR spectra (Figure 2, Table 4) showed a peak at δ154.91, 151.92,143.91,141.91, 132.24, 113.97, and 111.56 ppm for C1’, C2’,C1, C4’, C4, C3’, and C5’respectively, 126.97 ppm   for C2and C6 respectively, and a peak at δ 129.33 for C3 and C5 respectively. The spectral data from the 1H NMR and the 13C NMR both conforms to previous reports [2,14-15].  Conclusion  The sulfonamide, 2-(phenyl-2-sulfonylamino)-6-methylpyridine was synthesized via a one pot facile reaction of benzene sulfonyl chloride and 2-amino-6-methylpyridine in the presence of aqueous Na2CO3 serving as HCl scavenger. The structure of the synthesized compoundwas confirmed by the spectral data obtained from FTIR, 1H NMR and 13C NMR spectroscopic analyses 
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which showed peaks similar to the ones in literature for sulfonamides.   Acknowledgement The Authors acknowledge the support of Prof. J.O. Igoli in running the NMR Analysis. 
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