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ABSTRACT

The condensation reaction between 4-(((5-(ethoxycarbonyl)furan-2-yl)methyl)(methyl)amino)-2-hydroxybenzoic
acid and Qulphanilamide was give 2-hydroxy-4-(methyl ((5-(4-sulfamoyl phenyl carbamoyl ) furan-2-yl)methyl )amino)
benzoic acid (HMSPCFMAB). The novel ligand was characterized by elemental analysis and spectral studies. The
transition metal chelatesviz. Cu®*, Ni** , Co?* , Mn** and Zn** of HMSPCFMAB were prepared and characterized
by metal-ligand (M:L) ratio, IR and reflectance spectroscopes and magnetic properties. The antifungal activity of
HMSPCFMAB and its metal chelates was examined against various fungi.

Keywords: 4-(((5-(ethoxycarbonyl)furan-2-yl)methyl)(methyl)am)-2-hydroxybenzoic acid, Sulphanilamide,
Magnetic moment, Spectroscopies study and Antéilpgoperties.

INTRODUCTION

Metal ligands are becoming of commercial importabeeause they maintain the quality of industriaddorcts
analytically [1]. Novel ligands are continuously dam investigation, for possible analytical and istdial
applications. Salicylic acid and its bi-substitutistivatives are well known complexing agent [2\@hter insoluble
metal complexes of 4-aminosalicylic acid (PAS) hdeen reported and investigated for tuberculotstetfect
[4,5]. They also show antibacterial as well asfanfial activity. [6] The no of heterocyclic compalsshows the
pharmaceutical as well as biological activity [/4:10he furan shows number of biological activate like
antimicrobial, anthelmintic, anti-inflammatory, datic, analgesic [11-15]. The reaction of furargroenter sulpha
drug derivatives with Salicylic acid has not beeparted so far. Hence, it was thought that sulphig,duran ring
and Salicylic acid into one molecule may afford gduological active ligand. The present work discabout
studies on some organic molecules containing ligainidh have sulfa drug moieties (Scheme-1).

EXPERIMENTAL SECTION

All other chemicals used were of laboratory grdethyl furan-2-carboxylate and N-methyl-p-Amino sglic acid
was obtained from local dealer. All other chemicated were of analytical grade. 5-(chloromethyBfu-yl
propionate prepared according to literature [16].

Synthesis of 4-(((5-(ethoxycarbonyl)furan-2-yl)metil)(methyl)amino)-2-hydroxy benzoic acid:

In a 250 ml RBF, 5-(chloromethyl)furan-2-yl propaie (0.01mole) and 3CO; (0.02 mole) were stirred at room
temperature in DMF (20 ml) for 1.5 hrs and pinchkdfwas added. After that N-methyl-p-Amino saliaylacid
(0.01 mole) was added to reaction mixture which vedisixed for 6 hrs. The reaction mixture was pdurego water
(20 ml) and the mixture was extracted with dietétfler. The organic extracts were washed with waéed over
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anhydrous sodium sulphate and concentrated torobtade product. The residue was recrystallizegl etbetate
from to give pure compound. Yield: 68%, m.p.134-36IRvcni*(KBr):3540(0H)1735(CO), 3070(Ar.C-H), 2920
(aliphatic C-H), 1340(CNJHNMR: & 6.51-7.92(3H,s,ArH), 6.69-7.11(2H,d,furanCH), 422,s,CH),
4.32(2H,q,CH), 1.25(3H,t,CH), 3.12(3H,s,CH), 11.4(1H,s,COOH), 5.84(1H,s,0OH). Anal. Calcd foyH;1,NOg
(319): C, 60.18; H, 5.37; N, 4.39; Found: C, 60H55.36; N, 4.37.

HOOC / \
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CH3

HOOC N—C @—Cozm HZNOSOzNHz

HO

HOOC N—C U—C—NOSOzNHz

HO
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Synthesis of 2-hydroxy-4-(methyl((5-(4-sulfamoylphgylcarbamoyl)furan-2-yl)methyl)amino)benzoic acid
(HMSPCFMARB):

The 4-(((5-(ethoxycarbonyl)furan-2-yl)methyl)(mekfamino)-2-hydroxybenzoic acid (0.01 mole) in etbkhand
Sulphanilamide (0.01 mole) in ethanol was refluk@da period of 8 hrs. The excess of solvent watiliid off to
get the resulting product. The product was cryigkdl from 50% ethyl acetate. Yield: 60%, M.P. 23BZC
(decompose) uncorrected.

Metal chelates

ANALYSIS:
ElementalAnalysis: C5oH19N307S (445)

C% H% N% S%
Calculated: 53.93 4.30 9.43 7.20
Found : 53.91 4.27 9.41 7.18

IR Spectral Features (cnt): 2950- 2850(Ar C-C), 1676(COOH), 3400-3350(NH, OH}i 4 200-1150(C-O)
NMR(& ppm): 6.39-8.04(m,7H,Ar-H), 11.4(1H,s,COOH), 5.84(1HH)D6.68-7.32(d, 2H, CH), 8.3(s,1H,NH),
3.12(3H,s,CH), 4.52(2H,s,CH) and 4.85(s,2H, N}

Synthesis of metal chelates of 2-hydroxy-4-((5-(4#$amoylphenylcarbamoyl)furan-2-yl)methylamino)benzic
acid(HMSPCFMAB):

The metal chelates of HMSPCFMAB with £uCd’*, zr**, Mn*, and Nf* metal ions were prepared in two steps.
All the metal chelates were prepared in an idehgoacedure.
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(1) Preparation of HMSPCFMAB solution:
HMSPCFMAB (0.05 mol) was taken in 500 ml beaker &rdhic acid (85% v/v) was added up to slurry fotima.
To this slurry water was added till the completesdiution of HMSPCFMAB. It was diluted to 100 ml.

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

Elemental Analysis

Empirical Formula ?;)I)d C% H% N% S% M%
Cal. | Found | Cal. | Found| Cal.| Found| Cal.| Found| Cal| Fand
HMSPCFMAB 65 52,90 52.88] 3.9F 3.95 | 9.74| 9.72 | 7.43 7.41 - -
(HMCSL;(ZZEMOAB)Z 63 4752 4750 3.7% 3.74 | 875| 873 | 6.67 6.66 6.62] 6.60
12

(HMSPCFMAB), Co”2H,0 66 47.75| 4772 3.7y 3.76 | 880| 878 |6.70| 6.68 | 6.17| 6.15
(HMSPCFMAE), Ni*2H,0 64 47.7¢ | 47.7% | 3.7i | 3.7 |8.8C| 8.7¢ | 6.7C 6.6 | 6.1 | 6.1£
(HMSPCFMAB), Mn**2H,0 62 47.95| 47.93| 3.79 3.78 | 8.83| 882 | 6.73| 6.71 | 5.78| 5.76

(HI\/IZSnI;(;EI\/CI)AB)Z 64 4743 47.41| 3.74 3.72 | 874| 872 | 6.66| 6.64 | 6.80| 6.77
A

Synthesis of HMSPCFMAB-metal-chelates
The Cd*, C&*, Ni*, Mn**and Zrf* metal chelates of HMSPCFMAB have been preparetsimilar manner. The
general procedure is as follow.

To a solution of HMSPCFMAB (43.1g, 0.1 mole) in atiol-acetone (1:1v/v) mixture (150 ml), 0.1N KOHwumn
was added drop wise with stirring. The pasty prigeips were obtained at neutral pH. These wereoldisg by
addition of water up to clear solution. It was thidito 250 ml. by water and was known as stocktisoiu25 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 ebvenpl
precipitation. The precipitates were digested otewhath at 80° C for 2 hrs. The digested predipitaf chelates
were filtered washed with water and air dried. #swamorphous powder. Yield was almost quantitafive detalil
are given in Table-1.

Measurements:

The elemental contents were determined by Therm@ém Flash 1101 EA (ltally) the metals were deined
volumetrically by Vogel's method [17]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 spr@ of the synthesized compounds were recordddicriet 760
FT-IR spectrometer. NMR spectrum of SAFSD was réedron 60 MHz NMR spectrophotometer. Magnetic
susceptibility measurement of the synthesized cergd was carried out on Gouy Balance at room teanhyrex.
Mercury tetrathiocynatocobalate (1) Hg[Co(NGB)as used as a calibrant. The electronic spedtcamplexes 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 [18].

RESULTS AND DISCUSSION

The  synthesis of  2-hydroxy-4-((5-(4-sulfamoylpher@ybamoyl)furan-2-yl)methylamino)benzoic  acid
(HMSPCFMAB) was performed by a simple reaction of((&-(ethoxycarbonyl) furan-2-yl) methyl)
(methyl)amino)-2-hydroxybenzoic acid and Sulphanilie. The resulted HMSPCFMAB ligand was an amorghou
brown powder. The C,H,N contents of HMSPCFMAB (Tealt) are consistent with the structure predicted
(Scheme-1). The IR spectrum of HMSPCFMAB compriges important bands due to Salicylic acid. The lsand
were observed at 1676 &rfor CO of COOH and 3400-3350 &nfor OH group.

The broad band due to —OH group appeared at 34580-88". The NMR spectrum of SAFSD in DMSO indicates
that the singlet of 1 H at 5.48ppm due to —OH group. The aromatic protons areagal in multiplicity at 6.39-
8.04. Thus the structure of SAFSD is confirmed as show®cheme-I.

The metal and C,H,N contents of metal chelatesMSRCFMAB (Table-1) are also consistent with thedicted
structure. The results show that the metal: ligdvidl) ratio for all divalent metal chelate is 1:2.
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TABLE-2: SPECTRAL FEATRUES AND MAGNETIC MOMENT OF SAFSD METAL CHELATES

Metal Chelates 14+ (BM) Electronic spectral data (cni) Transition
" 23434 Charge transfer
HMSPCFMAB-C# 2.51 13196 2By,
24 22577 3A1— TP
HMSPCFMAB-NP 3.68 15351 3A12:3T13§F))
23717 *TiF) > T2o(F)
HMSPCFMAB-CG* 4.72 19086 “Ti(F) »*Tg
89(7 “T1e(F) —>*Too(P)
23210 ®A1—Asg 'Ey
HMSPCFMAB-Mr?* 5.53 19015 A 14— To(4G)
16821 A1, —'T1(PG)
HMSPCFMAB-Zrf* | Diamagnetic| [ el

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

Zone of inhibition of fungus at 1000 ppn (%)
Nigrospora | Botrydeplaia | Asperginus | Rhisopus
Sp. thiobromine Niger Nigricans
HMSPCFMAB 56 62 47 56
HMSPCFMAB -Cd* 75 76 69 72
HMSPCFMAB -C&" 68 75 68 65
HMSPCFMAB -NF* 63 72 67 68
HMSPCFMAB Mrt* 72 62 63 64
HMSPCFMAB -Zrif* 73 72 55 71

The infrared spectra of all the chelates are idahtind suggest the formation of the entire meyaloz compound

by the absence of band characteristic of free —@ig of parent HMSPCFMAB. The other bands are atrabs
their respectable positions as appeared in therspeof parent- HMSPCFMAB ligand. However, the bahe to

(M-0) band could not be detected as it may appebovbthe range of instrument used. The importanSgRctral

data are shown in Table-2.

Magnetic moments of metal chelates are given inéFabThe diffuse electronic spectrum of*Cuohelates shows
two broad bands around 13196 and 23434 .che first band may be due tByy — A4 transition. While the
second band may be due to charge transfer. Thiebi@isd shows structures suggesting a distortechedtal
structure for the CAi metal chelates. The higher value of the magnetment of the Ctf chelate supports the
same [19]. The Cd metal chelate gives rise to two absorption ban@8a17, 19086 and 8907 émrwhich can be
assigned‘Tlg—> 2ng, 4Tlg—> 4Tlg(P)transitions, respectively. These absorption baarttl the s value indicate an
octahedral configuration of the Eometal chelate [16]. The spectrum of Mpolymeric chelate comprised two
bands at 19015 cmand 23210 cih The latter does not have a very long tail. Theseds may be assigned to
A1 "Tage) and®Asg— A,y transitions, respectively. The high intensity bé thands suggests that they may
have some charge transfer character. The magnetitemt is found to be lower than normal range. lnahsence
of low temperature measurement of magnetic monmastdifficult to attach any significance to thighe observed
Met Values in the range 2.51-5.53 B.M are consistetit thie above moiety [20].

The examination of antifungal activity of HMSPCFMAiBand and its all chelates (Table-3) reveals thatligand
is moderately toxic against fungi, while all theetdtes are more toxic than ligand. Among all thelates the Cli
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 HMSPCFMaA its metal chelates was examined for their amgidl
activity against various fungi. They showed thgaitid is moderately toxic against fungi, while i tchelates are
more toxic than ligand. Among all the chelates@u&" chelate is more toxic against fungi.
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