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ABSTRACT

Compounds containing the sulphonamide group have long been used as drugs for diseases like cancer,
tuberculosis, diabetes, malaria and leprosy etc. It has now been observed that some of these drugs show increased
biological activity when administered in the form of metal complexes. The present works deals with the synthesis
and preliminary characteristics of various ligands. Here all the ligands are Schiff bases. Schiff bases derived by the
condensation 2-hydroxy,1-napthaldehyde or benzoylacetone with Sulphadiazine. After synthesis of such Schiff bases
as ligands, Cu(ll) ion introduced with them by chelation. The chemical and physical properties of metal chelates
will be evaluated.
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INTRODUCTION

Compounds containing the sulphonamide group hawg been used as drugs for diseases. It has nowobsenved
that some of these drugs show increased biologatality when administered in the form of metal qgdexes[1-8].

A number of references are now available to sha tihe condensation products of sulpha drugs witahgdes,
ketones or their derivatives are biologically vagtive, besides having good complexing abilityirtlaetivity has
also been shown to increase on complexation witlalnens.[9-10]

Large numbers of organic compounds like phenongdralzones, pheno-neoximes, chalconeoximes etc. lese
used reagent for gravimetric and spectrophtomelfieiermination [11-20]. Literature survey revealattho work
has been done Schiff base derived from sulfa dasgs gravimetric reagent.

It was, considered of interested to synthesiszealnfl} derivatives of Schiff bases derived by t@ndensation 2-
hydroxy,1-napthaldehyde or benzoylacetone with sofiibe welknown sulpha drugs.

Schiff bases are widely employed in synthetic oigand inorganic chemistry. They were reportedntovs diverse
biological activity [20-24] and have many applicais as ligands in coordination chemistry of traositmetals[25-
28].

Our present work is studies on schiff bases deriveth sulfa drugs and 2-hydroxy, 1l-napthaldehydeizoyl
acetone as gravimetric reagent for Cu(ll).
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MATERIALSAND METHODS

2.1 Synthesis of ligands.
All the chemicals used were of analytical gradegi® Aldrich Company) which was used without further
purification. The melting points were determinedstendard melting point apparatus.

The ligand was prepared by refluxing equimolar amad 2-hydroxy, 1- napthaldehyde/benzoylacetore suipha
druds. Ethanol/methanol.The reaction mixture wélsixed for 5 hours on water bath.On cooling, crisst# schiff
base separated out with filtration, wash with atdpldried and and recrystallised from approprsdtvent. (Table
2.1) The melting point was determined on standagtling point apparatus.

2.1.1 Synthesisof 2-hydroxy, 1-napthaldehyde Sulphadiazine (DP1)
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2-hydroxy-1-naphthaldehyde 4-amino-N-pyridazin-4-ylbenzenesulfonamide
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4-{[(1E)-(2-hydroxy-1-naphthyl)methylene]lamino}-N-pyridazin-4-ylbenzenesulfonamide (DP1)
2.1.2 Synthesis of benzoylacetone Sulphadiazine (DP2)
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(32)-4-hydroxy-4-phenylbut-3-en-2-one 4-amino-N-pyridazin-4-ylbenzenesulfonamide
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4-{[(1E,22)-3-hydroxy-1-methyl-3-phenylprop-2-enylideneJamino}-N-pyridazin-4-ylbenzenesulfonamide (DP2)
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2.2 Gravimetric determination of the M etals

2.2.1 Preparation of metal chelates:

The pure ligands were used in the synthesis of Ingetaplexes. Each ligand was purified with alcohotl ether,
filtered and dried. The dried ligand sample wasdu®r the preparation of metal complex.

The synthesis of metal complex comprises the tepsst
(a) Preparation of 0.05 M solution of each medé#l s
(b) Preparation of metal complexes of ligands BR@ DP4.

2.2.2 Preparation of 0.05M solution of each metal salt.

Copper metal salts were used in forms of sulphadtesurate quantities of sulphates of Cu (Il) wergsdlved in
distilled water with few drops of constrate sulphuwacid to prepare100 ml, 0.05 M stock solutiororrthis stock
solution 10 ml of the metal sulphate solution wesed in formation metal complex.

SCHEME: 2.1

Scheme-| Scheme-ll

HN.
AN
2@« 1 z
N%C\
Q-7
PRES S
\©\SOZNH l‘:\C/N

6<pH<10 Metal (1) Sulphate 6 < pH < 10 Metal (Il) Sulphate

)
Where R = /k\N

2.2.3 Gravimetric deter mination of copper with 2-hydroxy, 1-napthaldehyde sulphadiazine. (DP3)

10 ml. 0.05 M cupric sulphate solution neutralized! then the pH of the solution was adjust betw&6érnto 4.0
using ammonium hydroxide solution. The solution wae diluted to 150 ml. and warmed up to 70°C.this a
reagent 2-hydroxy,1-napthaldehyde sulphadiazindhametic solution was added drop wise when browmipitate
of copper- bis-2-hydroxy,1-napthaldehyde sulphdd&zvas obtained. After complete precipitation, pnecipitate
digested for half an hour. The precipitate waifdt through counterpoised whatman filter papetsvaashed,
dried at 120° for an hour and weighed as copper2digdroxy,1-napthaldehyde sulphadiazine. The tesale
shown below.
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(2)10ml. 0.05 M cupric sulphate solution gave 0.2g8. copper-bis-2-hydroxy,1- napthaldehyde sulfzide
(2) 0.4497gm. copper-bis 2-hydroxy,1-napthaldetsuphadiazine contains

Cu+2 = 0.03159gm (observed)
(3)10 ml.0.05 M cupric sulphate solution contadd33178 gm Cu+2(Theoretical)

Error = -0.00018 gm Cu+2

i.e.error =0.60 %

2.2.4. Gravimetric deter mination of copper with benzoylacetone sulphadiazine. (DP4)

10 ml. 0.05 M cupric sulphate solution neutralizedl then the pH of the solution was adjust betw&érto 4.0
using ammonium hydroxide solution. The solution we diluted to 150 ml. and warmed up to 70°C.this a
reagent benzoylacetone sulphadiazine methanolitisolwas added drop wise when brown precipitateopiper-
bis-benzoylacetone sulphadiazine was obtained.r Afvenplete precipitation, the precipitate digestedhalf an
hour. The precipitate was filtered through countésed whatman filter papers and washed, dried @t & an
hour and weighed as copper bis benzoylacetone adigtine. The results are shown below.

RESULTS

(1)10ml. 0.05 M cupric sulphate solution gave 0.44®8. copper-bis- benzoyl acetone sulphadiazine
(2) 0.4497 gm. copper-bis benzoylacetone sulphadiazontains

Cu+2 =0.03170 gm (observed)
(3)10ml.0.05 M cupric sulphate solution contair33178 gm Cu+2(Theoretical)

Error =-0.00008 gm Cu+2

i.e.error =0.25%

3.0 Characterization of ligandsand Metal Chelates.

The present part deals with the characterizatidigahds (i.e. DP1, DP2) and Metal Chelates. (OBFPB4)
I. Elemental analysis
II. IR spectral studies

3.1 ELEMENTAL ANALYSIS.

Thegeneral propertiesof ligands are:

Melting points {C) of all the compounds were measured by capiltaeghod. All the mp’s were uncorrected. The
C, H and N elements of all the samples were medswy&lemental analyzer Thermofinigan flash1101 EAe C,

H, and N contents of all DP1, DP2, DP3 and DP4vdéries are shown in Tables 3.1,3.2 The data ansistent
with the predicted structures of ligands.

3.2 INFRARED SPECTROSCOPY :
The infrared spectra of selected ligands of theyd@xy,l-napthaldehyde sulphathiazole, benzoylaseto

sulphathiazole,copper bis 2-hydroxy,1-napthaldehgdéphathiazole copper-bis benzoylacetone sulphzoie
shown below.

Sr. Group IR frequencies (Cm™)
1. | -OH 3200-3600 Broad
2. | -C=N/-C=C- 1500 - 1600

3. | - C-H Stretching (Arometic 3000-3100

4. | Tertiary Amines 2300-2400

5. | 0=S=0 1335-1375;1155-1170

RESULTSAND DISCUSSION

* The yields of 2-hydroxy, 1-napthaldehyde sulphzidia (DP1) and benzoyl acetone sulphadiazine (CRB%
and 82% respectively, copper bis 2-hydroxy,1-ndd#tayde sulphadiazine(DP3) 99.22% and copper-hizdg
acetone sulphadiazine (DP4) 99.77 % respectivelpA2.1,3.1).

* Schiff bases derived from sulfa drugs and 2-hygrdxnapthaldehyde and benzoyl acetone reacts coitiper
metal ion shows error 0.60 % and 0.25 % respegtivel

* The colour of 2-hydroxy, 1-napthaldehyde sulphzidia (DP1) and benzoyl acetone sulphadiazine ([Ra2}
yellow and pale yellow respectively. The colourcopper bis 2-hydroxy, 1-napthaldehyde sulphadigBiR8) and
copper-bis benzoylacetone sulphadiazine (DP4) ggldatue and pale bluish gray respectively.
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Table: 2.1 The structures of Schiff base and Physical properties of the ligands.

Structure Name | Mol.wt | MP°C | Yidd %
OH ﬁ
)T
o]
DP1 404.443 220 85
O ! /N
OH
‘C‘Z/
C\ o I DP2 394.448 197 85
I
C N S——NH N
/ ) @
HaC
Table 3.1: Characterization of Ligands
. Mol. Wt . Elemental Analysis
) Mole Cal. | Found | Cal. | Found | Cal. | Found
DP1 CoiH1eN4O3S | 404.443 83 62.36 | 62.32 3.99 3.93 13.8% 13.8
DP2 CocH1eN4OsS | 394.448 82 60.90 | 60.77 | 4.60 4.49 14.2 14.17

Table 3.2: Characterization of Metal Chelates. [CulL »(H,0),]

> -
Metal Molecular M. Wt %Error :nglll;a;asl %C Elernmg/?li_'analyss %N

Complexes formula Gm/mole | in Yidd Cal. | Found| Cald. | Found| Cald. | Found | Cald. | Found
DP3 C4:H3,CuNgOsS; 906.446 99.22 7.01 7.0 55.65| 55.6 3.78 3.7 12.36| 12.3
DP4 C41H41CuNgOsS; 901.491 99.77 7.05 7.0 5462 | 545 4.58 4.5 12.43| 124
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