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ABSTRACT

The new ligand 2-hydroxy-4-(methyl((5-(4-sulfamoyl phenyl carbamoyl) furan-2-yl)ethyl amino)benzoic acid
(HMSPCFEAB) prepared by condensation reaction between 4-(((5-(ethoxy carbonyl)furan-2-yl)methyl)ethyl
amino)salicylic acid and Sulphanilamide was give. It was characterized by elemental analysis and spectral studies.
The transition metal chelates Cu*?,Ni*2,Co*?,Mn*%and Zn*? of HMSPCFEAB were prepared and characterized by
metal to ligand ratio, IR spectra and reflectance spectroscopies and magnetic properties. The antifungal activity of
HMSPCFEAB and its metal chelates was examined against various fungi.

Keywords: Sulphanilamide,4-(ethylamino)salicylic acid, Magonenoment, Spectroscopies study and Antifungal
properties.

INTRODUCTION

Organic compounds are most important for mankitdumber of Organic compounds is synthesized daihe T
organic compound containing heterocyclic structsteows the pharmaceutical as well as biologicaviaef1-3].
The furan demonstrate numeral of biological activateftred of antimicrobial, anthelmintic, anti-inflammaoay,
diuretic, analgesic [4-7]. Metal ligands are attirgecof marketable significance because they mairttee quality of
industrial goods analytically [8]. Novel ligandseacontinuously under investigation, for possiblalgtical and
industrial applications. Salicylic acid and its shibstituted derivatives is well known complexingerig[9,10].
Water insoluble metal complexes of 4-aminosalicydicid (PAS) have been reported and investigated for
tuberculolstatic effect [11,12]. They also showilzentterial as well as antifungal activity [13]. Treaction of sulfa
drug derivatives with Salicylic acid has not beeparted so far. Hence, it was thought that suléeydmd Salicylic
acid into one molecule may afford good biologicetive ligand. In continuous of our previous papg4][ the
present work discuss about studies on some orgaalecules containing ligand which have sulfa drugieties
(Scheme-1)

54



Asha D. Patelet al Der Pharma Chemica, 2016, 8 (2):54-58

0
H
ws{ p1ed M)
,L_Ez 2y SO,NH,
) L

metal chelates of 2-hydroxy-4-((5-(4-sulfamoylphenylcarbamoyl)furan-2-yl)ethylamino)benzoic acid (HMSPCFEAB)

Where M=Cu™, Co™, Zn®™, Mn® and Ni®

Experimental:

All other chemicals used were of laboratory gra@bdemicals, Ethyl furan-2-carboxylate and 4-(ethytaoh
salicylic acid was obtained from local dealer. Adther chemicals used were of analytical grade. 5-
(chloromethyl)furan-2-yl propionate prepared acaagdto literature [15].

Synthesis of 4-(((5-(ethoxycarbonyl)furan-2-yl)methl)ethyl)amino salicylic acid:

In a 250 ml RBF, 5-(chloromethyl)furan-2-yl propaie (0.01mole) and }CO; (0.02mole) were stirred at room
temperature in DMF(20 ml) for 1.5hrs and pinch of Was added. After that 4-(ethylamino)salicylic daci
(0.01mole) was added to reaction mixture which vedlsixed for 7 hrs. The reaction mixture was pouregd water
(20 ml) and the mixture was extracted with dietbtler. The organic extracts were washed with waleed over
anhydrous sodium sulphate and concentrated torobtade product. The residue was recrystallizegl etbetate
from to give pure compound. Yield: 62%,m.p.123-25Rvcm*(KBr):3542(0H)1742(C0),3089(Ar.C-H), 2930
(aliphaticC-H),1330(CNJHNMR:86.51-7.92(3H,s,ArH),6.69-7.11(2H,d,furanCH),4.52(@H CH),4.32(2H,q,
CHy), 1.25(3H,t,CH),3.15(2H,q,CH),1.18(3H,t,CH),11.4(1H,s,COOH),5.84(1H,s,0H). Anal. Calcd for
C17H19NOg (333): C, 61.25; H, 5.75; N, 4.20; Found: C, 611435.74; N, 4.18.

Synthesis of 2-hydroxy-4-(methyl((5-(4-sulfamoylphgylcarbamoyl)furan-2-yl)ethylamino)benzoic  acid
(HMSPCFEAB):

The 4-(((5-(ethoxycarbonyl)furan-2-yl)methyl)etrahino salicylic acid (0.01mole) in ethanol andpbanilamide
(0.01 mole) in ethanol was refluxed for a period9efl hrs. The excess of solvent was distilledtoffet the
resulting product. The product was crystallizedrfrb0% ethyl acetate. Yield: 59%, M.P.247-249°C (ahepose)
uncorrected.

ANALYSIS:
ElementalAnalysis: C,1H11N30;S (459)

C% H% N% S%
Calculated: 53.89 4.61 9.15 6.98
Found : 53.87 4,59 9.14 6.96

IR Spectral Features(cm'):2940-2870(ArC-C),1685(COOH),3420-3365(NH,OH) and-2170(C-O)
NMR(8ppm):6.398.04(m,7H,ArH),11.4(1H,s,COOH),5.84(1H,s,0H§&..32(d,2H,CH),8.3(s,1H,NH),3.15(2H,q,
CH,),1.18(3H,t,CH),4.52(2H,s,CH) and 4.85(s,2H, N§J

Synthesis of metal chelates of 2-hydroxy-4-((5-(4#amoylphenylcarbamoyl)furan-2-yl)ethylamino)benzdc
acid(HMSPCFEAB):

The metal chelates of HMSPCFEAB with ‘€uCo, Zn'?, Mn*?, and Ni? metal ions were prepared in two steps.
All the metal chelates were prepared in an idehgoacedure.

(1) Preparation of HMSPCFEAB solution:

HMSPCFEAB (0.05 mol) was taken in 500 ml beaker fmohic acid (85% v/v) was added up to slurry fotima.
To this slurry water was added till the completesdiution of HMSPCFEAB. It was diluted to 100 ml.
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Synthesis of HMSPCFEAB-metal-chelates
The Cu? Cd? Ni*?, Mn*?and Zri? metal chelates of HMSPCFEAB have been preparedsimilar manner. The

general procedure is as follow.

To a solution of HMSPCFEAB (43.1g, 0.1 mole) inathl-acetone (1:1v/v) mixture (150 ml), 0.1N KOHuwimn
was added dropwise with stirring. The pasty preéaips were obtained at neutral pH. These were ldesdoy
addition of water up to clear solution. It was tiidi to 250 ml. by water and was known as stocktisolu25 ml of
the stock solution (which contains 0.01 mole PE®A} added drop wise to the solution of metal €005 mole
for divalent metal ions) in water at room temper@tuSodium acetate or ammonia was added up to evenpl
precipitation. The precipitates were digested otewhath at 80° C for 2hrs. The digested precip#taif chelates
were filtered washed with water and air dried. &svamorphous powder. Yield was almost quantitafite. details
are given infable-1.

Table-1: ANALYSIS OF HMSPCFEAB LIGAND AND ITS METAL CHELATES

vield Elemental Analysis
Empirical Formula %) C% H% N% S% M%
Cal. Found | Cal. | Found| Cal. Found| Cal.| Found| Cal| Fond

HMSPCFEAB 59 | 5389 538 461 45 915 91 698 69 - -

(HMSPCFEAB) 63 | 43.14| 431| 360 35| 1288 125 959 95 952 95

Cu2H,0

(HMSPCFEAB) ) I N

o220 66 | 43.44| 434| 362 36| 1267 126 965 95 d89 48

(HMSPCFEAB) 64 | 4346 434| 362 36| 1268 126 966 95 d86 g8

Ni*?2H,0

(HMSPCFEAB) 62 | 4371| 437| 364 36| 1275 127 91 9of 834 83

Mn*22H,0

(HMSPCFEAB) ) [ )

A 64 | 43.02| 430| 359 35| 1285 125 966 95 d77 97
Measurements:

The elemental contents were determined by Therm@mém Flash1101 EA (ltally) the metals were deteedi
volumetrically by Vogel’'s method [16]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. Infrared sp@ of the synthesized compounds were recordddicriet 760
FT-IR spectrometer. NMR spectrum of HMSPCFEAB wesorded on 60 MHz NMR spectrophotometer. Magnetic
susceptibility measurement of the synthesized cergd was carried out on Gouy Balance at room teanhyrex.
Mercury tetrathiocynatocobalate (II) Hg[Co(NGBWVas used as a calibrant. The electronic speétcamplexes in
solid were recorded on at room temperature. MgO wsasl as reference. Antifungal activity of all #anples was
monitored against various fungi, following the naheported in literature [17].

RESULTS AND DISCUSSION

The synthesis of 2-hydroxy-4-((5-(4-sulfamoylphe@ybamoyl)furan-2-yl)ethylamino)benzoic acid
(HMSPCFEAB) was performed by a simple reaction 4{((5-(ethoxy carbonyl)furan-2-yl)methyl)ethyl
amino)salicylic acid and Sulphanilamide. The resiHMSPCFEAB ligand was an amorphous brown powtes.
C,H,N contents of HMSPCFEAKTable-1) are consistent with the structure predict§®cheme-1) The IR
spectrum of HMSPCFEAB comprises the important bahdsto Salicylic acid. The bands were observethbdat
cm® for CO of COOH and 3400-3350 &nfior OH group.

The broad band due to —OH group appeared at 34@5¢88. The NMR spectrum of HMSPCFEAB in DMSO
indicates that the singlet of 1 H at 58pm due to —OH group. The aromatic protons areafga in multiplicity
at 6.39-8.08. Thus the structure of HMSPCFEAB is confirmed fasvén in Scheme-1

The metal and C,H,N contents of metal chelates MSRCFEAB(Table-1) are also consistent with the predicted
structure. The results show that the metal: liggwidl) ratio for all divalent metal chelate is 1:2.
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The infrared spectra of all the chelates are idahind suggest the formation of the entire meyaloz compound
by the absence of band characteristic of free —@iig of parent HMSPCFEAB. The other bands are alrabs
their respectable positions as appeared in therspeof parent-HMSPCFEAB ligand. However, the balug to
(M-0) band could not be detected as it may appebivbthe range of instrument used. The importan§iRctral
data are shown imable-2.

TABLE-2: SPECTRAL FEATRUES AND MAGNETIC MOMENT OF HMSPCFEAB METAL CHELATES

Metal Chelates (geM“) Electronic spectral data (cmt) Transition
2 23431 Charge transfer
HMSPCFEAB-CUi 2.52 1319: 2B, A
2 22574 A1 Tig(P)
HMSPCFEAB-Ni 3.67 15348 A Tl F)
23714 T1(F) —*T2o(F)
HMSPCFEAB-C&° 4.70 19083 “Tig(F) = Tog
8904 “Tag(F) =*Too(P)
23207 A5 —%A,4 E,
HMSPCFEAB-Mri? 5.55 19012 A1 —*To, (4G)
16818 A1, —*T1(PG)
HMSPCFEAB-z#? | Diamag.]| | e

Magnetic moments of metal chelates are givefahle-2. The diffuse electronic spectrum of €ehelates shows
two broad bands around 13193 and 23431 .chine first band may be due tdByy, — A, transition. While the
second band may be due to charge transfer. Thiebi@isd shows structures suggesting a distortechedtal
structure for the C metal chelates. The higher value of the magnetiment of the Cif chelate supports the
same [18]. The C8 metal chelate gives rise to two absorption ban@8a14, 19083 and 8904 ¢mwhich can be
assigned'Ti— Ty “Tig— “Ti(P)transitions, respectively. These absorption baardtl the g value indicate an
octahedral configuration of the Gometal chelate [15]. The spectrum of ¥polymeric chelate comprised two
bands at 19012 cfand 23207ct. The latter does not have a very long tail. Theseds may be assigned to
®A15—"Tage) and®A,—*A,y ) transitions, respectively. The high intensity loé bands suggests that they may have
some charge transfer character. The electronictrsmecof the NI? complex exhibits two bands at 15,359 and
22,584 cnt, attributed t0°A;;—°T:1(P), *A14—°T14F) transitions, respectively, for an octahedraféémplex [19],
while Zn'? metal chelate is diamagnetic in nature and itstedaic spectra do not furnish any characteristit d
transitions.

TABLE-3: ANTIFUNGAL ACTIVITY OF HMSPCFEAB LIGAND  AND ITS METAL CHELATES

Zone of inhibition of fungus at 1000 ppm (%
Sample Asperginus | Botrydeplaia | Nigrospora | Rhisopus
Niger Thiobromine Sp. Nigricans
HMSPCFEAB 51 60 5 52
HMSPCFEAB-C{* 72 74 72 68
HMSPCFEAB-C4? 71 73 65 61
HMSPCFEAE-Ni* 70 70 60 64
HMSPCFEAB-Mri? 66 60 69 60
HMSPCFEAB-Zi? 58 70 70 67

The magnetic moment is found to be lower than nbmnarage. In the absence of low temperature measamenf
magnetic moment it is difficult to attach any siggance to this. The observedqdalues in the range 2.52-5.55
B.M are consistent with the above moiety [20].

The examination of antifungal activity of HMSPCFEABand and its all chelatg3 able-3) reveals that the ligand
is moderately toxic against fungi, while all theetdtes are more toxic than ligand. Among all thelates the C&
chelate is more toxic against fungi.

CONCLUSION

In present paper we reported about the synthesischaracterization of new ligand which contain autfrug
moiety. The new synthesized all compound HMSPCFBAB its metal chelates was examined for their @amgil
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activity against various fungi. They showed thghiid is moderately toxic against fungi, while b# tchelates are
more toxic than ligand. Among all the chelates@u& chelate is more toxic against fungi.
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