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1. INTRODUCTION 

 The discovery of antibiotics was a real revolution in the field of infectious pathologies. Antibiotic therapy 

has saved a very large number of lives and it was believed that infectious diseases would be brought under 

control, sometimes described as miraculous treatments. Antibiotic resistance is a growing problem that threatens 

human health globally [1,2],  it is not the human body that becomes resistant to the antibiotic but the bacteria 

themselves by becoming less sensitive to the drugs or not at all. This has prompted researchers to develop new 

antibiotics from different families such as penicillins, fluoroquinolones, glycopeptides and sulfonamides [3,4]. In 

recent years, the fight against several diseases requires the use of some sulfonamide derivatives that represent a 

class of compound having interesting pharmacological activities. Over 30 drugs containing this functionality 

used in clinical, including carbonic anhydrase inhibitors [5,6], antitumor [7], glycogen phosphorylase inhibitory 

[8], VIH protease [9, 10], antifungal [11], antiinflammatory [12], nonpeptidic vasopressin receptor antagonists 

[13], translation initiation inhibitors [14] and in Alzheimer’s disease [15].  

 Sulfanilamide is the simplest representative in the group of sulfonamide drugs [16]. It is a low priced drug 

having chemotherapeutic properties popular in developing countries with serious bacterial resistance problem 

[17,18]. It functions by competing with para aminobenzoic acid (PABA) in folic acid biosynthesis, hence 

suppressing the key growth metabolic factor essential for bacterial growth [19]. On the other hand, phthalimide 

analogues are also of great interest in organic synthesis and medicinal chemistry due to their bioavailability [20]. 

 De Castro Barbosa et al. [21] performed the synthesis and pharmacological evaluation of a new series of 

phenylsulfonamide derivatives based on a structural modification of the anti-inflammatory prototype 

2(4(thiomorpholinosulfonyl)phenyl)isoindoline1,3dione. The obtained results show that the compound 

tetrafluorophthalimide 1 is distinguished by an in vitro anti-TNF-alpha effect similar to the analogous compound 

thalidomide. Machado et al. [22] synthesized a new phthalimide derivative containing the sulfonamide group 2, 

3 with a structure related to thalidomide. These compounds are able to inhibit the production of TNF-alpha. 
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Figure 1: Structures of bioactive compounds containing phthalimide and sulfonamide moieties. 

 

 In this particular context and in our continued research to develop novel, rapid and green approaches in the 

design of efficient synthetic methods using ultrasound irradiation as source of energy, here we describe the 

synthesis of two novel sulfonamides derivatives.  

 

2. EXPERIMENTAL 

2.1. Materials 

 The chemicals used in this work were obtained from Fluka and Merck Chemical Company and were used 

without purification. Ultrasound assisted reactions were carried out using a FUNGILAB ultrasonic bath with a 

frequency of 40 kHz and a nominal power of 250 W. The reactions were carried out in an open glass tube 

(diameter: 25 mm; thickness: 1 mm; volume: 20 cm
3
) at room temperature. All reactions were monitored by thin 

layer chromatography (TLC) on silica Merck 60 F254 percolated aluminum plates and were developed by 

spraying with ninhydrin solution (1% in EtOH). Column chromatography was performed with Merck silica gel 

(230–400 mesh). Melting points were recorded on a Büchi B-545 apparatus in open capillary tubes. IR spectra 

were recorded as KBr pellets on a Perkin Elmer 781 spectrophotometer.  

 Proton nuclear magnetic resonance (1H NMR) spectra were recorded on a Bruker spectrometer at 250, 400 

MHz. Chemical shifts is reported in δ units (ppm) with TMS as reference (0.00 ppm). All coupling constants (J) 

are reported in Hertz. Multiplicity is indicated by one or more of the following: s (singlet), d (doublet), t (triplet), 

q (quartet), m (multiplet). Carbon nuclear magnetic resonance (13C NMR) spectra were recorded on a Bruker at 

62, 100 MHz. Chemical shifts are reported in δ units (ppm) relative to CDCl3 (77.0 ppm).  

2.2. Typical procedure for the preparation of sulfonamide  

 In a glass tube (diameter: 25 mm; thickness: 1 mm; volume: 20 mL) a mixture of sulfanilamide (1 mmol) 

and phthalic anhydride  (1 mmol) was taken at room temperature in the presence of 2 ml of ethanol. The reaction 

mixture was then sonicated by an ultrasonic bath at a frequency of 40 kHz during a time between 30 and 60 min. 

After completion of the reaction, as monitored by TLC the mixture was purified by column chromatography 

over silica gel using a dichloromethane as an eluent. 

3. RESULTS AND DISCUSSION  

3.1. Synthesis 

 The development of new clean and efficient processes for the preparation of new compounds is currently an 

important research area in organic chemistry. Thus in recent year, the application of ultrasound has gained a very 

important boost in organic synthesis [23-27]. Sonochemistry offers a more flexible and easier route for a wide 

variety of synthesis compared to conventional methods; it can also improve yields and reduce the time of 

reactions. 

 In this work, we synthesised tow derivatives of sulfonamide by condensation of sulfanilamide with phthalic 

anhydride under green and soft conditions by using ultrasonic irradiations as source of activation. Compound 3 is 

obtained with a yield of 55%, on the other hand compound 4 is formed with 35% (Schemes 1 and 2).  

 
Scheme 1: Synthesis of new sulfonamide derivatives from sulfanilamide and phthalic anhydride. 
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Scheme 2. Mechanistic proposal for synthesis of new sulfonamide derivatives from sulfanilamide and phthalic 

anhydride 

 

 

Table 1. Characteristics of sulfamides 3 and 4 

 

Entry Product Yield (%) m.p. (°C) 
Time 

(min) 

Rf 

CH2Cl2/MeOH: 

9/1 

3 

 

55 238-240 30 0.10 

4 

 

35 252-254 30 0.30 

 

 

3.2. Structural Study 

 

 The obtained product 3 is characterized by the appearance of a singlet at 3.25 ppm corresponding to the 2 

protons of nitrogen group. All the protons of the two aromatic rings resonate in the form of a multiplet between 

7.5 and 8 ppm. The singlet at 10.6 ppm corresponds to the proton of OH group. In 
13

C NMR, the structure is 

confirmed by the appearance of 8 carbons between 120 and 145 ppm of the two aromatic rings, the two carbonyl 

groups appeared at165 and 168 ppm. On the other hand, the IR analysis shows a characteristic band at 3375 cm
-1

 

corresponding to the OH group of the acid function. Two bands characteristic of the two carbonyl groups at 1637 

and 1714 cm
-1

. The SO2 group is confirmed by two bands respectively at 1148 and 1311 cm
-1

. 

 

 For compound 4, in 
1
H NMR, the structure is confirmed by the appearance of a singlet at 2 ppm 

corresponding to the two protons of the nitrogen group. The protons of the aromatic cycles resonate in the form 

of a multiplet between 7.7 and 8.3 ppm. In 
13

C NMR, the structure is confirmed by a peak at 167 ppm of the two 

carbonyls. All the carbons of the two aromatic rings appeared between 120 and 140 ppm. 

In infrared (IR), the formation of N-sulfonylphthalimide 4 is characterized by the disappearance of the band of 

the OH group. We notice 3 characteristic bands at 3262, 1721, 1705 cm
-1

 corresponding respectively to the NH2 

and two carbonyls. 
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CONCLUSION 

 

 This research study reports the synthesis and characterization of new sulfonamide derivatives 3 and 4. 

These derivatives are efficiently synthesized in one-step from sulfanilamide and phthalic anhydride using an 

immersion ultrasonic assisted method. 
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