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ABSTRACT

New ligand i.e. 3-hydroxy-4--((5-phenyl-1,3,4-0xadil-2-yl)diazenyl)-2-naphthoic acid (DAPOBA) was
synthesized by diazotization reaction of diazongat of 2-Amino-5-phenyl-[1,3,4]-Oxadiazole (APQ)da Bon
acid (BA). The synthesized novel ligand was furtheestigated by means of their physical propesteemental
analysis and spectral studies. The transition metalates of DAPOBA were prepared and characterigechetal-
ligand (M:L) ratio and IR spectral studies. Furtimore, geometry of metal chelates confirmed throtlgh
reflectance spectral study and magnetic values. dmt@ungal activity of DAPOBA and its metal chektwas
examined against various fungi shows clear enhaeoéin the activity of metal chelates upon coortoma

Keywords: 2-Amino-5-phenyl-[1,3,4]-Oxadiazole, Bon acid, Reflance spectral study, Magnetic moment,
Antifungal activity.

INTRODUCTION

Recently, metal chelates of Schiff base contaiBog acid (i.e. 3-hydroxy-2-naphthoic acid) (BA) wereported
and studied for their chelating properties [1-3pnBacid and its derivatives are extensively evalddor their
biological activity [4-6].Several azo dyes based on bon acid are also rddortelyeing of textiles as well as their
chelating properties [7,8]The no of heterocyclic compounds containing oxaml@zshows diverse biological
activities like antibacterial, antifungal, antitubelosis, antiinflammatory, analgesic activity [2}1The reaction of
oxadiazole derivatives with Bon acid has not besported so far. Hence, it was thought that oxadéaanod Bon
acid into one molecule may afford good biologicatiee compoundlin this study, some metal chelates of 3-
hydroxy-4--((5-phenyl-1,3,4-oxadiazol-2-yl)diazepgtnaphthoic acid (DAPOBA)Scheme-1)derived from 2-
Amino-5-phenyl-[1,3,4]-Oxadiazole (APO) and 3-hyelye?-naphthoic acid (i.e. Bon acid), were synthedizo
screen for their chelating properties and antinficoactivity. The structures of these chelatesenucidated using
elemental analysis, reflectance spectra and magnaiment values. Also ligand and their metal cleslavere
tested for their antifungal activity.
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MATERIALS AND METHODS

2-Amino-5-phenyl-[1,3,4]-Oxadiazole (APO) was pregmhaccording to reported method [1All. other chemicals
and solvents used were of laboratory grade elemental contents were determined by Thermigén Flash1101
EA (Italy) the metals were determined volumetrigddly Vogel's method [12]To a 100 mg chelate sample, each 1
ml of HCI, bSO, and HCIQ were added and then 1 g of Na¢l®Was added. The mixture was evaporated to
dryness and the resulting salt was dissolved irbiodistilled water and diluted to the mark. Frdwstsolution the
metal content was determined by titration with d&md EDTA solution. Infrared spectra of the synibed
compounds were recorded on Nicolet 760 FT-IR spewtter. NMR spectrum of DAPOBA was recorded on 60
MHz NMR spectrophotometer. Magnetic susceptibilitgasurement of the synthesized complexes was adaie
on Gouy Balance at room temperature. Mercury tetraynatocobalate (11) Hg[Co(NCg)was used as a calibrant.
The electronic spectra of complexes in solid weeorded on at room temperature. MgO was used arserefe.
Antifungal activity of all the samples was monitdregainst various fungi, following the method rdpdrin
literature [13].

Synthesis of 3-hydroxy-4--((5-phenyl-1,3,4-oxadiak@-yl)diazenyl)-2-naphthoic acid (DAPOBA):
2-Amino-5-phenyl-[1,3,4]-Oxadiazole (APO) (0.01mpleas dissolved in a mixture of ,HO, (12ml) and water
(15ml) and cooled to 0°C in ice bath. To this soluta cold agueous solution of sodium nitrite (@) was
added. The diazonium salt solution of APO wasrfitkinto a cooled solution of Bon acid (0.01moleas°C. The
resulting solid azo dye was washed with water,ddard recrystallized from, MeOH. Yield: 70%, M.P22334°C
(decompose) uncorrected.

Analysis:
ElementalAnalysis
C% H% N%
C19H12N404 (360)
Calculated: 63.33 3.36 15.55
Found : 63.3 3.3 155
IR Spectral Features: 2950- 2850 Ar C-C
(cm™) 1630, 1575 Azo group
1675 CO of COOH
3200-3600 OH
1350 C-0-C

NMR : & ppm 7.35-8.65 (m, 10H, Ar-H), 5.31 (s, 1H, OH)},32 (s, 1H, COOH).

Synthesis of metal chelates of 3-hydroxy-4--((5-phgl-1,3,4-oxadiazol-2-yl)diazenyl)-2-naphthoic acid
(DAPOBA):

The metal chelates of DAPOBA with EuCd’*, Zn**, Mn*, and Nf* metal ions were prepared in two steps. The
general procedure for the metal chelates is asvist]

(1) Preparation of DAPOBA solution:
DAPOBA (0.05 mol) was taken in 500 ml beaker andnic acid (85% v/v) was added up to slurry formatido
this slurry water was added till the complete distson of DAPOBA. It was diluted to 100 ml.

Synthesis of DAPOBA-metal-chelates

In a solution of metal acetate (0.005 miol)acetone: water (50:50 v/v) mixture (40 ml) the @l of above
mentioned DAPOBA solution (i.e. containing 0.01 MABPOBA) was added with vigorous stirring at room
temperature. The appropriate pH was adjusted bitiaddf sodium acetate for complete precipitatimhmetal
chelate. The precipitates were digested on a lgpiliater bath. The precipitates of chelate werergit off, washed
by water and air-dried.
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Table-1: Physical properties and Elemental analysisf DAPOBA ligand and their transition metal chelaes

. . Elemental Analysis
iy s

Cald Found Cald Found Cald Found Cald Found
DAPOBA 360 70 63.33 63.3 3.36 3.3 15.55 15.5 - -
(DAPOBA),C/** [ 78C] 68 58.5( 58.4 2.5¢ 2.t 14.3¢ 14.2 8.1¢ 8.1
(DAPOBA),Cc®* | 775 66 58.85 58.8 2.60 2.5 14.45 14.4 7.6( 7.5
(DAPOBA),Mn** | 771] 65 59.15 59.1 2.61 2.5 14.52 14.4 7.12 7.0
(DAPOBA)ZNi” 775 63 58.87 58.8 2.60 2.5 14.45 14 .4 7.57 7.5
(DAPOBA),Zn** [ 782] 64 58.36 58.3 2.58 2.5 16.37 16.3 8.36 8.3

RESULTS AND DISCUSSION

The synthesis of 3-hydroxy-4--((5-phenyl-1,3,4-dgadl-2-yl)diazenyl)-2-naphthoic acid (DAPOBA) was
performed by a simple reaction between diazoniuinag®2-Amino-5-phenyl-[1,3,4]-Oxadiazole (APO) anBon
acid (BA). The resulted DAPOBA ligand was in forrhamorphous powder. The C,H,N contents of DAPOBA an
their metal chelate@able-1) are consistent with the predicted struct{8eheme-1)

The IR spectrum of the ligand DAPOBA shows a br@adl stretching band in between 3460 and 3520.cHme
free ligand IR spectrum shows a very stronger band675 crit due to stretching frequency for CO group of
COOH. The IR spectrum of DAPOBA also comprisesithgortant bands due to azo group at 1630 and 16¥5 ¢
Also bands for aromatic carbon and C-O-C stretchirege found at their respective positions. On ttieioside
infrared spectra of all the chelates are foundtidehas its parant ligand, the only differencerfduhat formation of
all the metal chelates having absence of band cteaistic for free —OH group. Also, the band due(kb-O)
bonding found for the respective metal-ligand bagdiupports the coordination in all metal chelates.

NMR spectrum of ligand shows singlet at 5.31 pprd 2h.52 ppm for —-OH and —COOH respectively, reshef
aromatic protons are appeared in multiplicitypat.35-8.65 ppm. Thus the structure of DAPOBA isfiomed as
shown inScheme-1

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

Table-2: Electronic spectral featrues and magnetimoment of (DAPOBA)-metal chelates

Metal Chelates | w#(BM) | Electronic spectral data (cm®) Transition
+ 23396 Charge transfer
DAPOBA-CV 2.52 13224 2B, A,
23733 ‘Ti(F) =*Tao(F)
DAPOBA-C* 4.73 19110 “TiF) = Tog
8911 “T1(F) =*To(P)
23236 A1 —°A4 'y
DAPOBA-Mn?* 5.58 19045 A1 — Ty (4G)
16851 ®A1 - T1(PG)
- 22574 A1 T1P)
DAPOBA-N; 3.75 o361 3Alf:3le§F)
DAPOBA-z* | Diamag.| = | e

Table-3: Antifungal activity of DAPOBA ligand and their metal chelates

Zone of inhibition of fungus at 1000 ppm (%)
Sample Nigrospora | Botrydeplaia | Asperginus |Rhisopus
Sp. thiobromine niger Nigricans
DAPOBA 59 61 57 55
DAPOBA-C#* 77 78 73 71
DAPOBA-Cd”* 64 73 69 68
DAPOBA-Mn** 61 68 62 59
DAPOBA-Ni** 70 65 64 62
DAPOBA-Zn** 65 7C 66 64
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Fig.1. Antifungal activity comparision between ligaad and their metal chelates

Electronic spectral data and magnetic susceptibiiéasurements gave adequate support to deterng@rgebmetry
of metal chelatesElectronic spectral data and Magnetic moments diahwhelates are exhibit ifiable-2. The
diffuse electronic spectrum of €uchelates shows two broad bands around 13224 a3@623n". The first band
may be due to 5Blg — 1A1g transition, while the second band may be due trgehtransferThis support the
distorted octahedral Cu(ll) chelates which was Lisuthe @ system [14]. Also higher magnetic moment value at
2.52 BM falls within the range normally observed fatahedral Cu(ll) chelates supports the sarhe. C6* metal
chelate shows to two absorption bands at 23733L8ad0 cni, which can be assignéi;g— *Tag, “T1g— “T14(P)
transitions, respectively, as expected for an @rtedl CG* chelate. These absorption bands along with petfeva
suggest an octahedral geometry for thé"@eetal chelate [15]. The spectrum of Mehelate comprised two bands
at 19045 crit and 23236 cih assigned td A;g— “Toge) and® A “Agyq transitions, respectively. The high
intensity of the bands suggests that they may Bawee charge transfer charactEne observed peff value 5.58 is
consisting with expected spin only value for ¥ichelate [16] The electronic spectra of the’Nthelate display two
bands at 15361 chmand 22574 cih assign to’A;g — °T:g (P) and®A.;g — *Tig (F), respectively. The spectral
bands are well within the range observed for oatediedistortion. The peff values are also in thegenas expected
for six coordinated Nf chelates [17]. Zif metal chelate is diamagnetic in nature and itstedsic spectra do not
furnish any characteristic d-d transitions

CONCLUSION

The examination of antifungal activity of DAPOBAgéind and its all chelates(Table-3 and Fig. 1)reveals that
the ligand is moderately toxic against fungi, whilethe chelates are more toxic than ligand. Amalh¢he chelates
the CUd* chelate is more toxic against fungi, as expectshbse the copper salts are mostly used as fuagicid
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