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ABSTRACT

The diazotization reaction between diazonium s&l-&\mino-5-phenyl-[1,3,4]-Oxadiazole (APO) and iSdic
acid (SA) was give 2-hydroxy-5-((5-phenyl-1,3,4¢ba@0l-2-yl)diazenyl) benzoic acid (DAPOSA). Theatdigand
was characterized by elemental analysis and spestuglies. The transition metal chelates vizZ’Cii** , Cd*
Mn®" and ZA* of DAPOSA were prepared and characterized by mligiahd (M:L) ratio, IR and reflectance
spectroscopies and magnetic properties. The argélactivity of DAPOSA and its metal chelates wean@ned
against various fungi.

Keywords: 2-Amino-5-phenyl-[1,3,4]-Oxadiazole, Salicylic aciMagnetic moment, Spectroscopies study and
Antifungal properties.

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 isiial

applications. Salicylic acid and its bi-substitutkstivatives are well known complexing agent. [2)\Bjter 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 compalsnshows the
pharmaceutical as well as biological activity [7,8he oxadiazole and their derivatives show diverse Igjialal

activities like antituberculostic, antiinflamatormgmalgesic, antibacterial and antifungal activAylfl]. The reaction
of oxadiazole derivatives with Salicylic acid hast been reported so far. Hence, it was thoughtdkatliazole and
Salicylic acid into one molecule may afford gooadlbgical active compound. The present article discabout
synthesizes and characterization and of 2-hydreipsHhenyl-1,3,4-oxadiazol-2-yl)diazenyl) benzoacid

(DAPOSA) (Scheme-1).
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Metal complex of DAPSA
EXPERIMENTAL SECTION

All other chemicals used were of laboratory gra&i&mino-5-phenyl-[1,3,4]-Oxadiazole was preparedrégorted
method[12].

Synthesis of 2-hydroxy-5-((5-phenyl-1,3,4-oxadiaz@-yl)diazenyl) benzoic acid (DAPOSA):
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 wasrfiteinto a cooled solution of Salicylic acid (0.0dle) at 0-5°C.
The resulting solid azo dye was washed with watded and recrystallized from, MeOH. Yield: 63%, nR42-
244°C (decompose) uncorrected.

ANALYSIS:
ElementalAnalysis
C% H% N%
C1sH10N4O4
(310) Calculated: 58.07 3.25 18.06
Found 58.05 &B.2 18.03
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IR Spectral Features: 2950- 2850 Ar C-C
(cm?) 1680 ch CO of COOH
3200-3600°C OH
NMR : & ppm 6.21-8.06 (m,8H Ar-H), 5.4 (s,1H,0H),11.7t,CO0H)

Synthesis of metal chelates of 2-hydroxy-5-((5-phghl,3,4-oxadiazol-2-yl)diazenyl) benzoic acid (DROSA):.
The metal chelates of DAPOSA with CuCd’*, Znf*, Mn?*, and Nf* metal ions were prepared in two steps. All
the metal chelates were prepared in an identicadguiure.

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

Table-1: ANALYSIS OF DAPOSA LIGAND AND ITS METAL CH ELATES

vield Elemental Analysis
Empirical Formula %) C% H% N% M%
Cald Found Cald Found Cald Found Cald Found
DAPQSA 63 58.07 58.0¢ 3.2E 3.22 18.0¢ 18.0¢ - -
(DAPOSA)CU* 61 47.77 47.75 3.45 3.44 14.86 14.84 8.43 8.40
(DAPOSA)Cc* 65 48.07 48.06 3.47 3.46 14.95 14.92 7.87 7.85
(DAPOSA)zNi2+ 62 48.08 48.07 3.47 3.45 14.96 14.94 7.84 7.82
(DAPOSARMn** 64 48.33 48.33 3.49 3.48 15.03 15.01 7.38 7.36
(DAPOSALZn** 63 47.6¢ 47.6¢ 3.44 3.42 14.8: 14.8( 8.6¢€ 8.64

Synthesis of DAPOSA-metal-chelates

In a solution of metal acetate (0.005 mi)acetone: water (50:50 v/v) mixture (40 ml) the @l of above
mentioned DAPOSA solution (i.e. containing 0.01 MMBOSA) 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.

Measurements:

The elemental contents were determined by Thermagénm Flash1101 EA (ltally) the metals were deteadi
volumetrically by Vogel's method [13]To a 100 mg chelate sample, each 1 ml of HGE® and HCIQ were
added and then 1 g of NaGl@Qvas added. The mixture was evaporated to drynedsttee resulting salt was
dissolved in double distilled water and dilutedhie mark. From this solution the metal content dekermined by
titration with standard EDTA solution. Infrared sp@ of the synthesized compounds were recordddicriet 760
FT-IR spectrometer. NMR spectrum of DAPOSA was rded on 60 MHz NMR spectrophotometer. Magnetic
susceptibility measurement of the synthesized cergd was carried out on Gouy Balance at room teatyrer.
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 nadtreported in literature [14].

RESULTS AND DISCUSSION

The synthesis of 2-hydroxy-5-((5-phenyl-1,3,4-oxedi-2-yl)diazenyl) benzoic acid (DAPOSA) wasfpaned
by a simple reaction of diazonium salt of 2-Amingtenyl-[1,3,4]-Oxadiazole (APO) and Salicylic&8A). The
resulted DAPOSA ligand was an amorphous brown powdke C,H,N contents of DAPOSA (Table-1) are
consistent with the structure predicted (Schemérip IR spectrum of DAPOSA comprises the importzarids
due to Salicylic acid. The bands were observe®& ' for CO of COOH and 3200-3600 &nfor OH group.

The broad band due to —OH group appeared at 3200e86. The NMR spectrum of DAPOSA in DMSO indicates
that the singlet of 1 H at 5&ppm due to —OH group. The aromatic protons areagu in multiplicity at 6.21-8.06
8. Thus the structure of DAPOSA is confirmed as shawScheme-I.

The metal and C,H,N contents of metal chelates APOSA (Table-lI) are also consistent with the prext
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 D APOSA METAL CHELATES

Metal Chelates (ga) Electronic spectral data (cnt) Transition
+ 23432 Charge transfer
DAPOSA-C(# 2.54 13194 3By,
R 22577 3A1—°T1(P)
DAPOSA-N? 3.7 15351 P TlF)
23714 T1(F) =*T2oF)
DAPOSA-CG* 4.76 19084 ‘TiF) = Tag
8904 “Tag(F) =*Tao(P)
23214 A5 —%A,4 E,
DAPOSA-Mr#* 5.55 19014 A1 — Ty (4G)
16821 A1, —*T1(PG)
DAPOSA-Z#* | Diamag.| |

TABLE-3: ANTIFUNGAL ACTIVITY OF DAPOSA LIGAND AND I TS METAL CHELATES

Zone of inhibition of fungus at 1000 ppm (%)
Sample Nigrospora | Botrydeplaia | Asperginus | Rhisopus
Sp. thiobromine niger Nigricans
DAPOSA 53 58 44 53
DAPOSA-C#* 72 73 66 68
DAPOSA-Cc* 65 72 66 62
DAPOSA-Ni** 60 69 64 65
DAPOSA-Mrt* 69 59 60 61
DAPOSA-Zrt" 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 —@iti of parent DAPOSA. The other bands are almbtheir
respectable positions as appeared in the spectiparent-DAPOSA ligand. However, the band due te@Mband
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 chelates are given inéFabThe diffuse electronic spectrum of*Cuhelates shows
two broad bands around 13194 and 23432 .cfine first band may be due to’By, — ‘A, transition. While the
second band may be due to charge transfer. Thiebi@isd shows structures suggesting a distortechedtal
structure for the Cii metal chelates. The higher value of the magnetiment of the Ctf chelate supports the
same. The C0 metal chelate gives rise to two absorption band23@14 and 19084 cfwhich can be assigned
Tig— “Tag “Tig— “Tig(P)transitions, respectively. These absorption bamdi the peff value indicate an octahedral
configuration of the C8 metal chelate [15]. The spectrum of Mpolymeric chelate comprised two bands at 19014
cm* and 23214 crh The latter does not have a very long tail. THeseds may be assigned®td,— *Tqc) and®
Ag— 4A29(G) transitions, respectively. The high intensity bé thands suggests that they may have some charge
transfer character. The magnetic moment is fourttettower than normal range. In the absence oftéoaperature
measuremet of magnetic moment it is difficult ttaeh any significance to this. The observed peffiesin the
range 2.54-5.55 B.M are consistent with the abowgty[15].

The examination of antifungal activity of DAPOSAdind and its all chelates (Table-3) reveals ttatigand is
moderately toxic against fungi, while all the chietaare more toxic than ligand. Among all the deslahe C#
chelate is more toxic against fungi.

CONCLUSION
In present paper we reported about the synthesiclaaracterization of new ligand which contain hatgclic azo
dye moiety. The new synthesized all compound DAPQ@&4 its metal chelates was examined for theifuangal
activity against various fungi. They showed thgaitid is moderately toxic against fungi, while i tchelates are
more toxic than ligand. Among all the chelates@ué" chelate is more toxic against fungi.

Acknowledgement
Thanks to Dr.R.S.Patel, Principal, Bhavan's Scigbolege, Dakor, Gujarat for providing researchilfiaes.

367



Bhavna K. Patel and Sanjay D. Patel J. Chem. Pharm. Res,, 2014, 6(11):364-368

REFERENCES

[1] G T Morgan and H D Kdrew]. Chem. So¢1920117,1456.

[2] M V Park,J. Chem. Soc. (A) Inorg. Phy. Therm666,7816-820.

[3] D G Vartak and N G Menod, Inorg. Nucl. Chem197133,1003 -1011.

[4] M J Rao and U V SeshaidBull. Chem. Soc. Japath96539(12),2668-2671.

[5] K J Khakimove, and M A AzizoveChem. Abstr196460,14112h.

[6] P J ShahInternational Journal of Chemtech Applicatio29132(2),103-112.

[7] PJ Shah; HS Patel and B P PaBellgarian Chemical Communicatio291042(4), 474-478.

[8] PJ Shah; HS Patel and B P Pawlirnal of Saudi Chemical Socig91317,307-313.

[9] K A Kumar; P Jayaroopa and GV Kuméarternational Journal of ChemTech Reseg?Pi2 4(4)4,1782.
[10] T Chandra; N Garg; S Lata; KK Saxena and A kurkuropean Journal of Medicinal Chemisti301Q 45,
1772.

[11] P J ShahQct. Jour. Env. Re20131(3),205.

[12] K K Oza and H S PatdBulgarian Chemical Communicatio291042(2),103.

[13] Al Vogel, Textbook of Quantitative Chemical Analy$iBS 5" Edn. London]1996215.

[14] W R Baily and E G ScotDiagnostic MicrobiologyThe C. V. Moshy Co. St. Lovi4966 257.

[15] B R Patil,Oriental J.Chem200618,547.

368



