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ABSTRACT 

 The reaction of an Iron(II) complex with a Schiff base produced from the condensation 

of Indole-3-carboxyaldehyde or Thiophene-2-aldehyde with 4-amino-N-(3,4-dimethyl-1,2-

oxazol-5-yl)benzenesulfonamide (Sulphisoxazole) in a 1:1 molar ratio resulted in a novel series 

of Iron (II) complexes. Elemental analyses, conductance measurements, molecular weight 

estimations,  IR, UV, and 1H NMR spectrum investigations have all been used to explore the 

coordination behaviour of Schiff bases towards iron atoms. 
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INTRODUCTION 

Sulphonamides in combination with various pharmacological agents with 

antibacterial1-3, insulin-releasing4-5, anti-inflammatory6, antidiabetic7,8 and antitumor9,10 

activities ia an important class of drugs. Sulfisoxazole is a sulfonamide bacteriostatic antibiotic 
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that is often used in combination with trimethoprim and has major pharmacological features as 

a commercial medication. Meningococci strains resistant to sulfonamides were suppressed by 

sulfisoxazole or sulfadiazine in conjunction with trimethoprim (TMP)11. It was, therefore, 

considered of interest to synthesize Fe (II) derivatives of Schiff bases derived by the 

condensation of thiophene-2-aldehyde and indole-3-carboxaldehyde with Sulpha drugs. In this 

paper, we are communicating the results of these studies. The structures of the starting 

materials are shown in fig. 1.  

                                              

Indole-3-carboxyaldehyde                 Thiophene-2-aldehyde             Sulphisoxazole 

 

EXPERIMENTAL 

The entire chemicals used in this work are of AR grade, the solvents were dried by 

standard method and all reactions were carried out under an anhydrous and oxygen-free 

atmosphere. 

 

Synthesis of ligands 

 The Schiff base was prepared by the condensation of sulphisoxazole and indole-3-

carboxyaldehyde or Thiophene-2-aldehyde in 1:1 molar ratio which was further refluxed with 

ethanol as reaction medium for 6 hours on water bath. After the reflux, the crystals of schiff 

base were separated on cooling with the help of filter paper and the crystals were washed by 

ethanol. They were dried and then recrystallised by acetone. The structure of schiff base ligands 

are shown in fig.2. Table 1 lists the key characteristics and analyses of these ligands. 
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Indole-3-Carboxyaldehyde Sulphisoxazole 

 

 

Thiophene-2-aldehyde Sulphisoxazole 

Synthesis of Iron (II) Complexes 

 The ligands were then reacted with Iron (II) acetate in molar ratio of 1:2 using 

methanol as reaction medium and refluxed for 8 hours and the progress of reaction was 

tracked by the estimation of acetic acid in the azeoptrope. The solvent was removed, and the 

products were washed with dry cyclohexane multiple times before being dried in vacuo. 

Table 2 lists the key characteristics and analyses of these complexes. The reaction of iron (II) 

acetate with the sulpha drug ligand and methanol in 1:2 molar ratio can be represented as: 

 

(AcO)2Fe.4H2O + 2N~NH+MeOH                  [Fe(N~N)2. 2H2O] + 2AcOH + 2H2O 

 

Where N~NH represents the bi-functional tridentate Schiff base ligand. The resulting 

complexes are coloured solids (Table 2), which are soluble in DMSO, alcohol, benzene, carbon 

tetrachloride, chloroform and DMF. At ambient temperature, these complexes act as non-

electrolytes in DMF, with molar conductance values ranging from 12 to 18 ohm-1cm2mol-1. 

The magnetic moment values at ambient temperature (303K) demonstrate the diamagnetic 

nature (0.04-0.20 B.M.). 
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RESULTS AND DISCUSSION 

IR Spectra 

 A broadband is detected in the area 3400-3150 cm-1 in the enhanced ligand spectra. 

This band is assigned to (NH), which does not appear in the complexes demonstrating this 

group's deprotonation. In the spectra of metal complexes, a sharp and strong band in the range 

(1600-1620 cm-1) due to the (C=N)12,13 frequency of the free azomethine group appears in the 

ligands, this band is moved to the lower region (10 cm-1) suggesting coordination through the 

azomethine nitrogen to the metal atom. The presence of (Fe-N)14 at 280 cm-1 in the spectra of 

metal complexes further supports this theory. Furthermore, the presence of coordinated water15 

is indicated by the existence of another band in the spectra of complexes of the type 

[Fe(NN)2.2H2O] at 862 cm-1. 

 

1H NMR Spectra  

In DMSO-d6, the 1H NMR spectra of ligands and their iron (II) complexes were 

obtained. A complicated multiplet signal may be seen in the spectra of ligands in the range of 

~6.8-7.5 ppm for aromatic protons, and it is practically at identical position in the spectra of 

metal complexes. In the spectra of metal complexes, the signal owing to the methyl proton [-

C(CH3)=N-] at ~1.85 ppm changes to ~1.95  0.02 ppm, implying coordination through the 

azomethine nitrogen to the metal atom. The schiff bases have an NH proton signal at ~10 0.5 

ppm, which is not seen in iron complexes, showing that nitrogen is chelated with iron metal. 

The signals in the spectra metal complexes at ~3.74-3.78 ppm and ~4.20-4.38 ppm are due 

to coordinated water molecules. Although the existence of the cis-isomer is indicated by the 

emergence of two signals, the widening of the siganls at ~3.94-3.78  ppm also suggests the 

presence of trans form16. As a result, the cis- and trans-forms of the resultant complexes are 

likely to be in balance. 

 

Electronic Spectra 

 The electronic spectra of the ligands contains of two bands around 250 nm and 315 nm 
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which are typical of the sulpha drugs spectrum and can be attributed to the  -* and -* 

benzenoid transition. In the resultant iron (II) complexes, a new band about 410 nm is seen due 

to the azomethine group's n-* electronic transition. 

 On basis of the spectral data and elemental analysis the following structure can be 

assigned to these newly synthesized derivatives as shown below: 

 

                 

Indole-3-carboxyaldehydeSulphisoxazole                 Thiophene-2-aldehydeSulphisoxazole  

        Iron complex             Iron complex  

 

Measurements 

 Kjeldahl's technique was used to calculate nitrogen. The complexes were examined as 

previously stated17. KBr discs were used to record infrared spectra on a Perkin-Elmer-577 

spectrophotometer in the 400-200 cm-1 range. The PMR spectra were obtained using a Perkin-

Elmer Model RB-12 spectrometer with DMSO-d6 as the solvent and TMS as the internal 

standard. A systronics conductivity bridge model was used to quantify molar conductance in 

anhydrous DMF at 36°C. The Rast camphor technique was used to determine the molecular 

weights. 
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Table 1: Elemental Analysis of Ligands 

 

 

Table 2: Elemental analysis of Iron(II) complexes 

 

 

 

 

Sr. 

No. 
Ligands Color M.P.(C) 

Elemental Analysis % 

C 

Found 

(Calcd) 

H 

Found 

(Calcd) 

N 

Found 

(Calcd) 

O 

Found 

(Calcd) 

S 

Found 

(Calcd) 

Mol. Wt. 

Found 

(Calcd) 

1 

Thiophene-2-

Aldehyde 

sulphisoxazole 

(C16H15N3O3S2) 

Light 

brown 

solid 

165 
53.06 

(53.16) 

4.28 

(4.46) 

11.48 

(11.63) 

13.01 

(13.28) 

17.51 

(17.72) 

344.18 

(361.12) 

2 

Indole-3-

Carboxaldehyde 

sulphisoxazole 

(C20H18N4O3S) 

Cream 

solid 
148 

60.72 

(60.89) 

5.01 

(5.11) 

14.04 

(14.20) 

12.02 

(12.17) 

8.01 

(8.11) 

381.28 

(394.14) 

Sr. 

No. 
Ligands 

Molar 

Ratio 
Color M.P.(C) 

Elemental Analysis % 

C 

Found 

(Calcd) 

H 

Found 

(Calcd) 

N 

Found 

(Calcd) 

O 

Found 

(Calcd) 

S 

Found 

(Calcd) 

Mol. 

Wt. 

Found 

(Calcd) 

1 

Thiophene-2-

Aldehyde 

sulphisoxazole 

(C16H15N3O3S2) 

1:2 

Light 

brown 

solid 

165 
53.06 

(53.16) 

4.28 

(4.46) 

11.48 

(11.63) 

13.01 

(13.28) 

17.51 

(17.72) 

344.18 

(361.12) 

2 

Indole-3-

Carboxaldehyde 

sulphisoxazole 

(C20H18N4O3S) 

1:2 
Cream 

solid 
148 

60.72 

(60.89) 

5.01 

(5.11) 

14.04 

(14.20) 

12.02 

(12.17) 

8.01 

(8.11) 

381.28 

(394.14) 
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1. B. Eren, A. Ünal, F.O. Koçak, Combined experimental and theoretical studies on the 

chemical and spectroscopic properties of an antimicrobial N-(Phenyl) 

dimethyldisulfonimide, J. Mol. Struct. 1175 (2019). 

2. M. Danish, A. Bibi, K. Gilani, M.A. Raza, M. Ashfaq, M.N. Arshad, A.M. Asiri, K. 

Ayub, Antiradical, antimicrobial and enzyme inhibition evaluation of sulfonamide 

derived esters; synthesis, X-Ray analysis and DFT studies, J. Mol. Struct. 1175 (2019) 

3. A.K. Gadad, C.S. Mahajanshetti, S. Nimbalkar, A. Raichurkar, Synthesis and an- 

tibacterial activity of some 5-guanylhydrazone/thiocyanato-6-arylimidazo[2,1- b]-1,3, 

4-thiadiazole-2-sulfonamide derivatives, Eur. J. Med. Chem. 35 (2000). 

4. N. Bouider, W. Fhayli, Z. Ghandour, M. Boyer, K.l Harrouche, X. Florence, B. Pirotte, 

P. Lebrun, G. Faury, S. Khelili, Design and synthesis of new potas- sium channel 

activators derived from the ring opening of diazoxide: study of their vasodilatory effect, 

stimulation of elastin synthesis and inhibitory effect on insulin release, Bioorg. Med. 

Chem. 23 (2015). 

5. T.H. Maren, Relatons between structure and biological activity of sulfonamides, Ann. 

Rev. Pharmacol. Toxicol 16 (1976) 309–327. 

6. G. Banuppriya, R. Sribalan, V. Padmini, Synthesis and characterization of cur- cumin-

sulfonamide hybrids: biological evaluation and molecular docking stud- ies, J. Mol. 

Struct. 1155 (2018). 

7. P.S. Humphries, R. Bersot, J. Kincaid, E. Mabery, K. McCluskie, T. Park, T. Ren- ner, 

E. Riegler, T. Steinfeld, E.D. Turtle, Z.L. Wei, E. Willis, Carbazole-containing 

sulfonamides and sulfamides: discovery of cryptochrome modulators as antidi- abetic 

agents, Bioorgan. Med. Chem. Lett 26 (2016). 

8. S.S. AbdEl-Karim, M.M. Anwar, Y.M. Syam, M.A. Nael, H.F. Ali, M.A. Motale, 

Rational design and synthesis of new tetralin-sulfonamide derivatives as po- tentanti-



Sonal Senger et.al./ SGVU Journal of Pharmaceutical Research & Education, 2021, 6(2), 692-699 

699 
 

diabetics and DPP-4 inhibitors:2D&3DQSAR, invivo radio labeling and biodistribution 

studies, Bioorgan. Chem. 81 (2018).  

9. L. Sun, Y. Wu, Y. Liu, X. Chen, L. Hu, Novel carbazole sulfonamide derivatives of 

antitumor agent: synthesis, antiproliferative activity and aqueous solubility, Bioorgan. 

Med. Chem. Lett. 27 (2017). 

 

10. H. Yoshino, N. Ueda, J. Niijma, H. Sugumi, Y. Kotake, N. Koyanagi, K. Yoshi- matsu, 

M. Asada, T. Watanabe, T. Nagasu, K. Tsukahara, A. Lijima, K. Kitoh, Novel 

sulfonamides as potential, systemically active antitumor agents, J. Med. Chem. 35 

(1992). 

11. Harry A. Feldman, Effects of Trimethoprim and Sulfisoxazole, Alone and in 

Combination, on Growth and Carriage of Neisseria meningitidis, The Journal of 

Infectious Diseases, Volume 128,(1973). 

12. M.Nath, N. Sharma and C.L. Sharma, Synth. React. Inorg. Met.org.chem., 29, 245 

(1999). 

13. H. L. Singh, S. Varshney and A. K. Varshney, Appl. Organomet.Chem., 13, 637,  

(1999) 

14. M. Agarwal, J. P. Tandon and R. C. Mehrotra, Synth. React. Inorg. Met. Org. Chem.,10, 

305. (1980) 

15. K. Iftikhar, M. Sayeed and N. Ahmed, Inorg. Chem., 21, 80 (1982) 

16. R. M. Silverstein, G. C. Bassler and T. C. Morrill, Spectrometric identification of 

organic compounds, John Wiley & Sons  

 

 

 


