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ABSTRACT

A new Schiff base ligand derived from sulphonansigicylaldehyde and substituted salicylaldehydeehbeen
synthesized. The ligands were characterized by Ml&mnental analysis, TLC and IR spectra. The Stlaffe
ligands were screened for antifungal activity agairspergillus niger and antibacterial activity ted against
Escherichia coli
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INTRODUCTION

The sulphonamide functional group is SE®H,,a sulfone group connected to an amine group. phsudamide is

a compound that contains this group. The generahita is RSENH, where R is some organic group.
Sulphonamides were amongst the first clinicallyfulsantibacterial agents to be discovered[1]. Théheacterial
sulphonamides continue to play an important roleh@motherapy, alone or in combination with othreigd[2-4].
Sulphonamides were discovered by Gerhard Domagygouag physician on the staff of Bayer Laboratory in
Elberfeld, Germany in December 1932[3]. His wortgidentally brought him a Nobel Prize in 1939.Hsted a
new red dye named Protonsil ruburum containing lapmide group on mice. It was soon learned that th
protonsil was degraded in vivo to sulphonamide Witéads to the activity of protonsil as drug is doug@resence of
sulphonamide group.

This drug is now generally accepted as of greatevah the treatment of many infections, especitdidlyse due to
betahaemolytic streptococci, especially in streptoas septicemia, meningitis, pharyngitis, tortslliotitis media,

mastoiditis, puerperal fever and erysipelas. lal& potent against the meningococcus the majofityrganism

causing urinary infections[5]. The name sulphanitlemfor para amino-sulphonamide has been adoptethéy
council of pharmacy of the American Medical Assticia5]. The antibacterial sulphonamides continoigliay an

important role in chemotherapy, alone or in comtiamawith other drugs[6, 7, 8].

Schiff bases derived from sulphonamides have algaieed wide interest in connection to biologicgtems. Most
of their complexes proved to be biologically actiy@ntibacterial, hypoglycemic and anti-inflammajorig
evidenced by pharmacological tests[9].
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MATERIALSAND METHODS

This section describes the experimental methods issehe synthesis of sulphonamide ansl Schiff bases.For the
sake of convenience Schiff bases in the preserk amr divided into groups.

1) Those which are prepared by salicylaldehyde
2) Those which are prepared by substituted salicytalde i.e.2,4-dihydroxybenzaldehyde.

Group A-

R:-4-(2'hydroxybenzylidene amino)benzene sulphonamide
Rs-2-methyl-5-(2hydroxybenzylidene amino) benzene sulphonamide
Rs-2-methoxy-3-(2hydroxybenzylidene amino) benzene sulphonamide

Group B-

R>-4-(2 4-dihydroxybenzylidene amino) benzene sulphonamide
R4-2-methyl-5-(24-dihydroxybenzylidene amino) benzene sulphonamide
Re-2-methoxy-3-(24-dihydroxybenzylidene amino) benzene sulphonamide

Preparation of p-acetamidobenzene sulphonyl chloride-

Dry acetanilide (0.1ml)was taken in a 500ml two kestflask with a dropping funnel and a reflux comskr. The
top of the reflux condenser was attached to a édwicabsorption of HCI gas. Chlorosulphonic a€idb2 mol) was
placed in a dropping funnel and calcium chloridargutube was inserted into the dropping funnelo@idulphonic
acid was added in small portions and the flask slzsken to ensure thorough mixing. When the additias

completed; the reaction mixture was heated on @&mlzdth for one hour in order to complete the iieactThe

reaction mixture was allowed to cool at room terapae; then the oily mixture was poured in a thiream with

stirring into 300 gm crushed ice. This operatiorswarried out carefully in a fume cupboard sinee elkcess of
chlorosulphonic acid reacts with water vigorousihe solid i.e. p-acetoamido benzene sulphonyl adowas

filtered off at the pump and washed with cold waldre crude product was used immediately for the step.

A) Preparation of p-acetamidobenzene sulphonamide-

Crude p-acetamidobenzene sulphonyl chloride wasntak a beaker. A mixture of (47.5 ml) conc. ammaoni
solution and (47.5 ml) water was added in a bedleg.contents were mixed thoroughly and heated5amins.in a
water bath. The suspension was cooled in ice Gt product i.e. P-acetamidobenzene sulphonamidefitered
off and washed with cold water. The crude produss$ wsed for the next step.

B) Preparation of p-amino benzene sulphonamide-

The crude product of p-acetamidobenzene sulphorgtfichl of concentrated hydrochloric acid and 30fnvater
was taken in a round bottomed flask. The reactiaxture was boiled gently under reflux for 30-45 miThen
allowed to cool at room temperature and 2 gm dezihg carbon was added in a cooled solution. Tdlet®n was
heated and filterer off with suction. The filtrat@s cooled and solid sodium bicarbonate was aduedake the
solution neutral. The product was filtered, wastvitth water and recrystallized from alcohol.

C) Preparation of Schiff bases-

P-amino benzene sulphonamide (0.1mol)and catayticunt of zinc chloride was taken in a round bo#drfiask.
Salicylaldehyde (0.1mol) dissolved in ethanol wadea slowly to the round bottomed flask. The résglmixture
was refluxed for 2-3 hours at 60<7@. Then resulting mixture was allowed to cool @m temperature, solid
product of Schiff base separated out was filtered washed with ethanol. The Schiff bases thus fdravere
crystallized in to fine yellow crystals. The purityas checked by melting points, elemental analysig, TLC and
IR spectra.
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The ligands prepared are

Ligand

Group A
R: | 4-(2-hydroxybenzylidene amino) benzene sulphonamide 13H@N,S
R; | 2-methyl-5-(2hydroxybenzylidene amino) benzene sulphonamide 14H@:N,S
Rs | 2-methoxy-3-(2hydroxybenzylidene amino) benzene sulphonamide|  14H:G0sN,S
Group B
R, | 4-(2,4-dihydroxybenzylidene amino) benzene sulphonamide 13H&0IN,S
R; | 2-methyl-5-(24-dihydroxybenzylidene amino) benzene sulphonamide ,HG0OsN,S
Rs | 2-methoxy-3-(24-dihydroxybenzylidene amino) benzene sulphonanjide sH0sN,S

The general structural formulae for the Schiff lsa@e represented in fig 2.1
RESULTSAND DISCUSSION

ANALYTICAL DATA OF THE SCHIFF BASES

SrNo Ligand M.P°C % of carbon % of hydrogen % of Nitrogen % of Sulphu
cal found cal found cal found cal found
R1 GaH1203N,S 156°C 56.52| 56.00] 4.34 445  10.14 10.5 11(59 11.50
R, Ci13H1,04N,S 150°C 53.42| 53.53] 4.1] 4.14 9.59 9.45 1095 11100
R3 C1H140:N,S | Decomposes at 13@ | 57.93| 57.24] 4.83 4.82 9.65 726 11)03 11120
R, C14H1404N,S 17°C 54.90| 54.75| 4.5§ 4.61 9.1 9.00 1046 10,60
Rs C14H1404N,S 176°C 54.90| 54.75] 4.58 4.67 9.15 9.00 1045 10,25
Rs C14H1405N,S 13°C 52.17| 52.30] 4.34 4.24 8.70 8.60 9.94 9.9

Aspergillus niger-

Conidia ofAspergillus nigemare always present in the air and cause contammimatilaboratory cultures of bacteria
and fungi. It is also called as ‘weed of the laband. Over 30 species dkspergillus nigethave been recorded so
far in India. Thom and Raper [10] recognized mbiant78 species dfspergillus.

These are of great importance because of theirfobes well as useful activities. Whéspergillusinfects lungs in
human being[11] the symptoms resemble tuberculb]s|

Aspergilliare now known to produce several deadly toxins arous food feed-stuffs which when eaten cause
mycotoxicoses in animals and human beings. Thei fargalways associated with fruits, vegetablesdFgrains
during storage and cause spoilage to these stooelligts. Strains oAspergillus nigerare used in the manufacture
of citric acid, gluconic acid and itanoic acid [13pecies ofAspergillusare used for hydrolysis of starch in
alcoholic fermentation by yeasts. Itis used inghaly of many biological processes and can detext eery minute
gualities of trace elements Cu, Mn, Fe, Zn, Moirtan unknown sample.

STUDY OF ANTIFUNGAL ACTIVITY OF SCIHFF BASES AGAINST A .NIGER

Sample No Mycelial dry weight(in mg)at
Conc Conc Conc
(250 ppm | (500 ppm | (1000 ppm
Control(C 6C 60 60
Ry 34 25 18
R 45 54 69
Rs 73 66 41
R4 85 101 45
Rs 65 39 85
Re 51 80 61

Antibacterial activity-

Antibacterial activity of all ligands, sulphonam&dand substituted sulphonamides agdisstherichia Colispecies
were screened by disc diffusion method. The testpmunds were dissolved in THF. For each compoudig/on|
was taken for microbial screening against BEseherichia Coli.The bacteria were maintained in Nutrient agar
Medium (NAM). Aseptic techniques were employed tegare the culture medium of the test microorgagismare
maintained on nutrient agar slant &4emperature.
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Table 2. Antibacterial activity of ligandsat concentration 100ug/ml at temperature 37°C+1°C and at 28 hours
Test species - Escherichia Coli

Test compound Diameter of inhinbition zone (mm)

1 | Control Ciprofloxacin 30

2 | p-amino benzene sulphonam 25

3 | 2-methy-5-amino benzene sulphonam 22

4 | 2-methoxy-3-amino benzene sulphonamide 20

5 | 4-(2-hydroxybenzylidene amino) benzene sulphonamide 15
6 | 4-(24-dihydroxybenzylidene amino) benzene sulphonamide 5 1
7 | 2-methyl-5-(2-hydroxybenzylidene amino) benzene sulphonamide 13
8 | 2-methy-5-(2 4-dihydroxybenzylidene amino) benzene sulphona 11

9 | 2-methox-3-(2 -hydroxybenzylidene amino) benzene sulphona 10

10 | 2-methoxy-3-(2-dihydroxybenzylidene amino) benzene sulphonanjide 9 0

From the table 2.20 it can be seen that all ligasksw antibacterial activity again&scherichia Coli.As
substitution on sulphonamide moiety increases antibacterial activity decreases .The Schiff basave less
antibacterial activity than its parent sulphonaraide
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