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with sulfamethizole and phthalic anhydride
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ABSTRACT

In the present study a novel 2-[{4-(N-(5-methyl;4;Bhiadiazol-2-yl)sulfamoyl)phenyl}carbamoyl]beizacid
(MTSPCB) was prepared by reaction of phthalic amigd with Sulfamethizole. The prepared ligand was
characterized by elemental analysis and spectnadliss. The transition metal complexes vizZ'Cii#* , Cd* ,
Mn** and ZA* of MTSPCB were prepared and characterized by riigiahd (M:L) ratio, IR, reflectance
spectroscopies and magnetic properties. All theoared metal complexes and ligand were studies imgmobial
agent. Among all the metal complexes’*amd Ci* metal complexes have shown significant activity.

Keywords: Phthalic anhydride, Sulfamethizole, Magnetic mom&pectroscopic study and Antifungal properties.

INTRODUCTION

In inorganic chemistry most active research arearg@nometallic chemistry. Recently,We have alredrywn
attention [1-5] to coordination between metalsheirtcomplexes, and antibacterial [6—12], antitun{d3-15], and
anticancer [16, 17] activities. Many in vivo stuslibave indicated [18-20] that biologically activenpounds
become more bacteriostatic and carcinostatic up@tation. Such interaction of transition-metal iamsh amino
acids and peptides is of immense biological impaeg21-23]. They are also effective for the treaitrof urinary,
intestine, and ophthalmic infections, scalds, wtiee colitis [24], More recently, sulfonamides arsed as an
anticancer agent [25], as the antiviral HIV progeashibitor amprenavir [26] and in Alzheimer’'s dise [27]. The
reaction of phthalic anhydride derivatives with f8methizole has not been reported for metal congplaxt so far.
Hence, it was thought that phthalic anhydride antfagethizole moieties can put into one molecuberfe may
afford good biological active compound. The presarticle discuss about synthesizes, characterizagiod
biological studies of 2-[{4-(N-(5-methyl-1,3,4-tldezol-2-yl)sulfamoyl)phenyl}carbamoyllbenzoic  acid
(MTSPCB). Also its metal complexes based on litematserve regarding importance of complexes, it thasght
to synthesis transition metal complexes of preplgead in order to improve in biological activity.

MATERIALS AND METHODS

2.1. Materials and measurements

All the chemicals used were of laboratory gradeeireed from Sigma-—Aldrich. Sulfamethizole was taldirect
purchase to Sigma—AldrichH, **C and DEPT-135 NMR spectra were recorded in GCaElroom temperature
using a Bruker AVANCE Il 500 MHz (AV 500) multi rlei solution NMR Spectrometer, TMS was used as
internal reference. IR spectra were recorded nga&ATR on a Thermo Nicolet iS50 FT-IR spectrometed are

313



Hitesh R. Patel and Asha D. Patel Der Pharma Chemica, 2016, 8 (2):313-317

reported in crit. HR—MS data were obtained in methanol, with TheBui@ntific Orbitrap Elite Mass spectrometer.
The elemental contents were determined by Thermagén Flash1101 EA (ltally) the metals were detesdi
volumetrically by Vogel's method [28]To a 100 mg chelate sample, each 1 ml of HGE® and HCIQ were
added and then 1 g of NaCl@Qvas added. The mixture was evaporated to drynedstte resulting salt was
dissolved in double distilled water and dilutedhe mark. From this solution the metal content determined by
titration with standard EDTA solution. Magnetic saptibility measurement of the synthesized comdexere
carried out on Gouy Balance at room temperaturecivyg tetrathiocynatocobalate (II) Hg[Co(NGPB)vas used as
a calibrant. The electronic spectra of complexesoiid were recorded on at room temperature. Mg® used as
reference. Melting point is measured by open capilinethod using Sigma Melting Point Apparatus.

2.2. Synthesis of 2-[{4-(N-(5-methyl-1,3,4-thiadia#- 2-yl)sulfamoyl)phenyl}carbamoyl]benzoic acid
(MTSPCB)

The reaction mixture of phthalic anhydride (0.01llehan ethanol and (0.01 mole) Sulfamethizole ihagiol was
refluxed for 2-3 hrs. The resulting solid was wakkéth water, dried and recrystallized from MeOHeM: 74.52

%, M.P. (193-194°C) was measurement with open leapimethod and it is uncorrected. IR (§m2950-2850 (Ar
C-C), 3450-3360 (CONH, N§), 3430, 1680 (COOH),1620-1680(C=C),2260-2210(C=ly. NMR(5 ppm, 500
MHz, CDCI3): 11.80 (s, 1H, COOH), 8.32 (s, 1H, NH)71-7.98 (m, 4H, Ar-H), 6.51-6.92 (d, 2H, CH=CRB)}*C
MNR (6 ppm, 125 MHz, CDCI3): 173.00, 167.60, 142.70,.181 135.30, 134.00, 132.00, 131.50, 129.40,
119.00,118.00,. DEPT-135 ppm, 125 MHz, CDCI3): 129.40, 119.00, 118.00,.
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Scheme 1 Synthesis of MTSPCB

2.3. Synthesis of metal complexes of 2-[{4-(N-(5-thl-1,3,4-thiadiazol-2-yl)sulfamoyl)phenyl}
carbamoyl]benzoic acid (MTSPCB)

The metal complexes of MTSPCB with CuCd®, Zr?*, Mn?*, and Nf* metal ions were prepared in two steps. All
the metal complexes were prepared in an identicalqulure.

Preparation of MTSPCB solution
The MTSPCB (0.05 mole) was taken in 100 ml beakerfarmic acid (85% v/v) was added up to slurryration.
To this slurry water was added till the completesdiution of MTSPCB. It was diluted to 20 ml.

Synthesis of MTSPCB -metal-complexes

In a solution of metal acetate (0.025 male)acetone: water (50:50 v/v) mixture (40 ml) the &l of above
mentioned MTSPCB solution (i.e. containing 0.05 MT#CB) was added with vigorous stirring at room
temperature. The appropriate pH was adjusted bitiaddf sodium acetate for complete precipitatisihmetal
chelate. The precipitates were digested on a lgoiliater bath and filtered off, washed by water aindiried.
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Scheme - 2 Synthesis of metal complexes of MTSPCB
Table 1. Analysis of MTSPCB ligand and its metal aoplexes
vield Elemental Analysis
Empirical Formula %) C% H% N% S% M%
Cald | Found | Cald | Found | Cald | Found | Cald | Found | Cald | Found
MTSPCB 75 48.8Q 48.75| 3.37 3.3 1339 13,33 .33% 15.20 | - -
(MTSPCB)CWw* 63 43.70| 43.65 | 324 | 315 | 11.99| 1198 | 13.73| 13.65 | 6.80 | 6.79
(MTSPCB)C&** 62 43.92| 43.88 | 325 | 3.05 | 12.05| 12.02 | 13.79| 13.70 | 6.34 | 6.32
(MTSPCB)Ni* 64 43.93| 43.87 | 325 | 3.01 | 12.05| 12.01 | 13.80| 13.65 | 6.31 | 6.30
(MTSPCB)Mn** 69 44.11| 44.07 | 3.27 3.15 12.10| 12.05 | 13.85| 13.75 | 5.93 | 5.91
(MTSPCB)Zn* 65 43.62| 43.45 | 323 | 3.20 | 11.97| 1190 | 13.70| 13.68 | 6.98 | 6.95

2.4. Antibacterial activity

The synthesized compounds were screened for tidilbaaterial activities againdEscherichia coli Klebsiella
pneumoniagProteus vulgaris Staphylococcus aureuandPseudomonas aeruginosd a concentration of 200y
ml? in dimethylsulphoxide by agar diffusion method ngsistreptomycin as standard. The minimum inhibitory
concentrations (MIC) were detected by serial dilutimethod. The lowest concentratiquy (nI*) of the compound,
which inhibits the growth of bacteria maximum af2dr h inhibition at 37 °C, was taken as MIC. Ttacktsolution
(10% M) was prepared by dissolving the complex in dimgistulphoxide and the solutions were diluted tdedént
concentrations in the same solvent in order to fivedMIC values.

RESULTS AND DISCUSSION
The synthesis of 2-[{4-(N-(5-methyl-1,3,4-thiadi&2yl)sulfamoyl)phenyl}carbamoyl]benzoic acid (MPEB)
was performed by a simple reaction of phthalic aigle and Sulfamethizole. The resulted MTSPCB libams an

amorphous brown powder. The C,H,N contents of MTBRTable-1) are consistent with the structure predi
(Scheme-}. The IR spectrum of MTSPCB comprises the impdrbeamds of structure.
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Table 2. Spectral features and magnetic moment of W6PCB metal complexes

Metal Complexes (ga) Electronic spectral data (cnt) Transition
+ 23259 Charge transfer
MTSPCB-C{ 2.51 13177 2B,y
R 22566 3A1—°T1(P)
MTSPCB-N? 3.60 15422 P TolF)
23825 “T1(F) > T F)
MTSPCB-CG* 4.75 19165 “Tig(F) = Tag
8991 “Tag(F) =*Tao(P)
23327 A5 —%A,4 E,
MTSPCB-Mrf* 5.60 19153 A1 — Ty (4G)
16977 A1, —*T1(PG)
MTSPCB-Zi#* | Diamag.| = —— | = o

The broad band due to —OH group appeared at 3430larthis band the inflections are observed at 22230 and
2850cnt. The NMR spectrum of MTSPCB in DMSO indicates ttna singlet of 1H at 11.8 ppm due to -COOH
group. The aromatic protons are appeared in migitiplat 7.7-7.9. Thus the structure of MTSPCB is confirmed as
shown inScheme - 1

The metal and C, H, N contents of metal complexXed DSPCB (Table - 1) are also consistent with thedicted
structure. The results show that the metal: liggwidl) ratio for all divalent metal chelate is 1:2.

Table 3. Antibacterial activity of MTSPCB ligand and its metal complexes

Sample Zone of inhibition at 1000 ppm (%)
Escherichia coli | Klebsiella pneumonia | Proteusvulgaris | Staphylococcus aureus
MTSPCB 54 53 51 63
MTSPCB-Cd* 77 74 72 73
MTSPCB-CG" 62 68 71 68
MTSPCB-NF" 58 67 63 64
MTSPCB-Mrf* 62 59 61 63
MTSPCB-Zrt* 76 73 62 74
Ampicillin 85 87 77 86

The infrared spectra of all the complexes are idahaind suggest the formation of all the metalticycompound
by the absence of band characteristic of free —@itig of parent MTSPCB. The other bands are almiottedr
respectable positions as appeared in the spectirparent- MTSPCB ligand. However, the band dueveQ) band
could not be detected as it may appear below thgeraf instrument used. The important IR Spectedh dare
shown in Table - 2.

Magnetic moments of metal complexes are given inléfa 2. The diffuse electronic spectrum offCaomplexes
shows two broad bands around 13177 and 23259 The first band may be due tGBy, — A, transition. While
the second band may be due to charge transferfifBhdand shows structures suggesting a distast#dhedral
structure for the Cii metal complexes. The higher value of the magrmaticment of the Cii chelate supports the
same. The C3 metal chelate gives rise to two absorption band23825 and 19165 ¢ which can be assigned
Tig— “Tag “Tig— “Ti(P)transitions, respectively. These absorption bamdi the peff value indicate an octahedral
configuration of the C8 metal chelate [29]. The spectrum of Mrpolymeric chelate comprised two bands at
19153cnt and 23377ci. The latter does not have a very long tail. THemeds may be assignedetAlg—> 4ng(@)
and® Ag— 4A29(G) transitions, respectively. The high intensity bé tbands suggests that they may have some
charge transfer character. The magnetic momerausd to be lower than normal range. In the absefidew
temperature measurement of magnetic moment itffisudt to attach any significance to this. The ebsed peff
values in the range 2.51-5.60 B.M are consistetit thie above moiety [29].

The examination of antibacterial activity of ligaadd it's all complexes (Table - 3) reveals ttie ligand is

moderately toxic against bacteria, while all thenptexes are more toxic than ligand. Among all tamplexes the
CU?* chelate is more toxic against tested bacteria.
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