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ABSTRACT

The Cu(ll), Fe(ll), Mn(Il) and Zn(ll) metal complex of Schiff base 2-(salicylimino)-3-hydroxypyrei(SIHP)
were prepared and characterized by various anadytiechniques such as FTIR, UV-Visible spectroscapy
elemental analyses. The magnetic moment valuesesiggh octahedral geometry for these transition meta
complexes. Thermal stability of the compounds ggitbd was also studied. The compounds were ateenszl
against various microorganisms to study their aithobial effect. The complexes synthesized weretoxin, non
electrolytic and stable solids.
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INTRODUCTION

Schiff's base is a functional group or type of climahcompound containing a carbon nitrogen doubledowith the
nitrogen atom connected to an aryl group or anlajkgup but not hydrogen [1]. Schiff bases are fednby
condensation of an amine and the carbonyl growgddefhydes. Schiff for the first time reported camstion of this
kind and hence the condensation products are eeffexs Schiff bases. Many procedures have beenilosddn
literature for the synthesis of Schiff bases [2}jeTsimplest method appears to the one in whichhaajar quantities
of amines and aldehydes are condensed by boilingethanol or ethanol [3, 4].

Schiff bases are an important class of ligandsowrdination chemistry and find extensive applicasion different
fields. Schiff bases derived from the salicylaldgdsy are well known as polydentate ligands cooritigah neutral
forms. The interaction of these donors ligands aredal ions give complexes of different geometried these
complexes are potentially biologically active. Ada number of Schiff bases and their complexes baea studied
for their interesting and important properties,.etheir ability to reversibly bind oxygen, catatytactivity in
hydrogenation of olefins and transfer of an aminaug, photochromic properties, and complexing gbtlhwards
some toxic metals. The high affinity for the chiglatof the schiff bases towards the transition iietas is utilized
in preparing their solid complexes [3, 4].

Many Schiff base complexes showed excellent catahgtivity in various reactions at high temperat@»100°C)
and in the presence of moisture. Over the pastylesys, there have been many reports on their apiolics in
homogeneous and heterogeneous catalysis [5, @jelpast two decades, the synthesis, structurgambrties of
Schiff base complexes have stimulated much intdoestheir noteworthy contributions in single malée-based
magnetism, material science, catalysis of manyti@aslike carbonylation, hydroformylation, redusti oxidation,
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epoxidation and hydrolysis, etc [7, 8]. A great Ideh work has been reported on the synthesis, sirac
investigations, various crystallographic featur@sesogenic characteristics, structure-redox relakigps and
catalytic properties of different types of Schifides and their complexes with transition and nansition element
[9-12].

The lot of attention is being given to the studysohiff bases containing salicylaldehyde and theital complexes
[10,11]. In recent years metal complexes of Sdhéffes derived from salicylaldehyde have attractediderable
attention due to their remarkable antifungal, aattbrial, antitumor and anticancer activity [9,1Phus the main
aim of this study was to design new Schiff basetaiomg salicylaldehyde unit and its metal comp&exeuld be
synthesized in a novel way. To fulfill this Schifdse 2-(salicylimino)-3-hydroxypyridingSIHP) was selected as a
starting point and the Cu(ll), Fe(ll), Mn(ll) anah@dl) complexes were prepared and characterized.

EXPERIMENTAL SECTION

Water used in present investigation was redistilfed glass distillation assembly. The distilledtevavas having
pH of about 6.98 to 7.00. All solvents used forthgsis and characterization experiments were HRBGegand AR
grade. The solvents such as ethanol, dimethylsidéo(OMSO) were purchased from Merck India Ltd, andl.
fine Chemical Ltd, Mumbai and were used withoutification. The metal salts were purchased fromrsmehouse.
All amino acids were purchased from Sigma-Aldridil..2-amino-3-hydroxypyridine of AR grade was puaséd
from s. d. fine Chemical Ltd, Mumbai. The glassvimmgere used made of pyrex or corning glass. Aryécal
balance of 100g sensitivity was used for weighing samples. Theéyses of compounds were performed with
Perkin-Elmer / Pyris Diamond TG-DTA assembly. FEpectra were recorded on a Perkin-Elmer 1600 sefi&:
spectrophotometer in KBr discs. UV-visible speatrare recorded by Shimadzu UV-2100 spectrophotombter
NMR spectra were recorded on a Bruker AMX-300 spacéeter in CDGIDMSO and chemical shifts were
reported ind ppm values relative to an internal standard tettagh silane (TMS). Room temperature magnetic
susceptibility measurements for all metal complexese made by the Guoy's method using Hg[Co(SCa$
calibrant [10]. The crystallite size of complexeasaevaluated with X-ray powder diffraction. Difften patterns
were obtained using an XPERT-PRO diffractometerr@&ical). The elemental analyses of C, H, N waagied
out with a Thomas and Coleman Analyser-Carlo Erb@61 Melting points were uncorrected and determibgd
capillary tube method. A digital pH meter model B&3 was used for pH measurement. A digital Condueter,
model ELICO LI-120 was used for conductance measeard and the measurements were made at room
temperature using DMF as a solvent.

Scheme 1.

Synthesis of SIHP

An ethanolic solution of 2-amino-3-hydroxypyridingg, 1 mmol) wasadded to the ethanolic solution of
salicylaldehyde (5.54 g, Immol) in 250 nolund bottom flask. To this reaction mixture 3-épiof Conc. HCI was
addedwith vigorous stirring. The reaction mass was refdi on water batht 80 °C for 6 hr with constant stirring.
The hot reaction mass was thgmenched on crushed ice. Yellow crystals obtaineteMilltered, washed withot
water and recrystallized twice from distilled etbb¢rigure 1).

Scheme 2
Synthesis of the metal complexes
Aqueous solution of metal salt (LImmol) was mixedhwivarmed ethanolic solution of SIHP (2 mmol). Tist
reaction mixture 3-4 drop of Conc. HCI was adaéth vigorous stirring. The reaction mass was pefldi on water
bathat 90-100 °C for 3 hr with constant stirring. Thppeopriate pH of the solution was maintained bgiag 0.1N
NH4OH solution. The precipitate obtained was coolétbréd, washed with warm water followed by 50 %aetol
and dried in vacuum.

RESULTS AND DISCUSSION
The metal complexes of SIHRere represented by the general formula,ML
M+ 2L — ML,

The metal complexes were insoluble in water butilslel in dilute alkali indicating the presence okdree -OH
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group in the complexes. This was further suppobigdhe infrared data for these complexes, discutsed and
their poor solubility in common oxygenated orgasitvents like alcohol, methanol and acetone. Howeale the
metal complexes were somewhat more soluble in mpotar solvent dimethyl formamide (DMF). The molar
conductance was measured using M solution in DMF. The lower conductance valuedidated their non-ionic
in nature [13,14].

Magnetic Susceptibility Measurements

The closed ring structure for brown-green colousethplexes was supported by UV and IR spectra [10;He
green Cu(ll) complex was paramagnetic at room teatpee. The magnetic moments at 299K for Cu(ll) ptam
was 1.50 B.M. which suggested the octahedral gegrf@tl2]. Similarly magnetic moment values of atimetal
complexes suggested octahedral geometry (Table 1).

'H NMR Spectra

The paramagnetic nature and the limited solubitityhe solvents CDGland DMSO, metal complexes leads to
noisy base line and broadening of the signals,diiahot yield'H NMR spectra to satisfactory quality. The NMR
signals for SIHP are shown in the Table 2.

FTIR Spectra

The infrared spectra of the complexes are quiteptexn however, important bands have been assignédeobasis
of their correlation with other similar complexd$[16]. A characteristic FTIR bands of the compauacke shown
in Table 3. The frequency due to O-H vibrationsested in the spectrum of SIHP (3329 tnwas also present in
the spectra of complexes, which suggested presg#frmee -OH group. This observation confirmed thelaeement
of proton of one —OH group by metal ion during céemption, where as other —OH group was remainetamged
after colmplexation. The sharp band observed a6 15" in spectrum of SIHP was assigned for C=N stretghin
vibrations, these vibrations were remained unchamgéhe spectra of complexes. This observatioa alggested
non involvement of C=N in the complexation [10,11].

The another sharp band observed at 1455 ionthe spectrum of SIHP was assigned for C-N vibre of pyridine,
these vibrations were shifted to lower frequenc38(t-1396 crit) in the FTIR spectra of metal complexes. This
observation suggested that, the nitrogen atom ddipg ring formed coordinate bond during the coaxgtion. The
weak intensity bands observed around 533-618 afeb48 cn'in the FTIR spectra of the metal complexes were
assigned to M-N and M-O stretching modes, respelgtivi hese assignments are based on the fact xXygeo is
more electronegative than nitrogen, the M-O bomdiseto be more ionic than the M-N bond and, theegfl-O
vibrations were expected to appear at lower fregigsrthan the M-N vibration [10,11].

Electronic Spectra

Various electronic absorption bands exhibited byanmeomplexes in solution and their tentative assignts are
summarized in Table 4. The spectral features ineécdistorted octahedral geometry for the Cu(linptexes. A
broad band in the region 11,389-13,679"camd another bands in the region 28,735'amere observed in the
spectrum of the Cu(ll) complexes. The former baray rhe assigned to tthg - Zng transitions, suggested a
distorted octahedral geometry for these complexredss latter two bands can be attributed to a Lhtge transfer
band. The band at 16,949 ¢mbserved in the Cu(ll) complexes was due to teemrcoloration of the complex
Only one absorption band is expected for octahedugll) complexes. Since ttﬁEg state is highly susceptible to
Jahn-Tellerdistortion, the Cu(ll) complexes posses a distbaetahedral geometry [10,11]..

The electronic spectra of Co(ll) complex showed spin-allowed transitions at 17,857 and 21,739 assignable

to *Tig(F) — *Ay(F) and*Ty(F) - “Ti(P) transitions respectively, which were in conformitjth octahedral
arrangements for Co(ll) ion [18]. The electroniespa of the Fe(ll) complex showed two weak bartd$0e989
and 11,574 cf due to the5T2g - 5Eg transition and is characteristic of octahedral syatry. Mn(ll) complex
showed three bands 20,283, 18,939 and 13,831amhich lie in the same range as reported for axtedily
coordinated Mn(ll) ion [18]. The magnetic moment#4.B.M. was an additional evidence for an octaHedra
structure. The electronic spectrum of the Zn(llinptex showed an absorption band at 27,472 attributed to the
LMCT transition, which suggested an octahedralcstme [19].

Thermal Analysis
The study demonstrated that the complexes werdatlige solids; however, all decomposed exotherityicat
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about their melting points. Polycrystalline mixtsireor undesirable solvates were not detected. The
thermogravimetric analysis of complexes synthesizad carried out between 28°C and 1000°C at heastegof
10°C per minute in the nitrogen atmosphere. Thenmtbgrams of the metal complexes showed appreciables
loss up to 15%C indicating the presence of water molecules (T&)leThe thermal analysis of the complexes
showed that they were thermally stable to a varyegree in the range 210-88C. With further increase in
temperature in the range investigated, all the d¢exes showed two step decomposition with loss af twater
molecules (first step) and ligand molecules (seiag), final residue was corresponding metal axide

Antimicrobial Screening

The compounds synthesized in the present invegtigdiave been subjected to various biological stinge
programmes based on their structural features stw @scertain their suitability as potential chelmeofpeutic
agents. The various screening programmes condineteel been in then vitro study by the serial tube dilution
technique [10,11]. For the biological evaluatiomm® representative examples were screened agaiash s
different microorganisms (foubacteria and threefungi) using. The solvent used was DMF, and the sample
concentrations were 200, 100, 50, 25, 12.5 ppm.t&$ieresults obtained are listed in Table 6. Téia dhowed that
these compounds generally exhibited moderate tgxici the selected concentrations towards many hef t
biological strains tested.
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2-amino-3-hydroxypyridine salicylaldehyde
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2-(salicylimino)-3-hydroxypyridine
Figure 1 : Reaction scheme for SIHP
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Figure 2 : Probable geometry of metal complexes
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Table 1: Physicochemical properties

—
Molar Cond. Elemental analysis in %

Compound Colour pH M':z}'é]z%log p- Yi;;ld (Orrlnrrg;l;:mz B“T\’/fl c H ObT\l(C‘al) 5 Vi
SIHP Brown - 80 58 0.00 1.50 (ggég) (j.g% (igigg) (igigg) -
[Cu(SIHPY(H,O);]  Green 6 >270 76 0.01 2.70 (gigg) (j'g% ég:gg) (g:gg) (gzgg)
[Co(SHPYHON gt 9 >280 63 003 290 2270 4%) (079 (1849 (199
[Fe(sHPYHO)] gt 6 >280 58 0.01 457 (22122) (j.gg) (332% égigg) (18233)
[Mn(SIHP,(H;0),] Brown 95 >300 38 0.02 0.00 (gg:% (j'ég) (g:gg) (382??) ég:g;)
[Zn(SIHPL(H:0)] Ié?:;n 9 >300 52 0.01 - (gjﬁ) (ﬁ% (g:%) &3:%3) (524718)

Table 2: *H NMR data of compounds
Compound 3 ppm Assignment
5.09 Two protons of aromatic C-OH

6.82-6.93 Two Ar-CH protons
7.12 One Ar-CH proton
7.45-7.53 Three Ar =CH-CH= protons
8.1z One N=CH proto
8.44 One Ar C=N-CH= proton

SIHP

Table 3: Characteristic FTIR bands of the compoundgcm)

Compound OH C-N C=N C=C M-N M-O
SIHP 3329 1455 1576 1618 - -
[Cu(SIHPY(H,0),] 3321 1369 1570 1606 618 542
[Co(SIHPY(H,0),] 3350 1306 1566 1602 617 547
[Fe(SIHP}H.0),] 3399 1396 1572 1612 595 529
[MNn(SIHP)(H,0);] 333/ 1281 1577 160z 601 512
[Zn(SIHPY(H,0),] 3498 1299 1576 1607 533 466

Table 4: Visible spectral data of the metal complexes

v (\)
cm (nm)
11389-13679 2E; — Ty
[Cu(SIHPY(H,0),] (878-731)
28735(348) C.T.
17857 (560) “Tig(F) — “Acg(F)
[Co(SIHPY(H,0);] 21739 (460) “*Ti((F) — “Til(P)
28248 (354) C.T.
10,989 (910) °T,y - °Ey
[Fe(SIHPYH.0),] 11,574 (864) 5Ty - °F,
28011 (357) C.T.
13831 (723) “Tig — *Ayq
18939 (528) “Tpg — Ay
20283 (493) “Ayy — Ay
28571 (350) C.T.
[Zn(SIHP)(H,O),] 27472 (364) C.T.
Solvent — DMF, C.T.- Charge transfer

Compound Assignment

[MN(SIHP)(H20)2]
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Table 5: Thermal analysis data

Compound/ M.F./M.W. TG Tezgg.) Range DTA p(t(e’acl; temp. Ex?(;))loss Cal(;))loss Moiety lost R%;:()jue
SIHP/

CuoHiN,0,/214 120-450 305 96.505 100 Whole molecule
[Cu(SIHP)(H,0),] 100-210 170 7.11 6.85 2H,0 CuO
525.546 230-650 430 80.31 78.01 Two SIHP mol.  (12.18)
[Co(SIHP)(H,0),] 100-190 150 6.89 6.91 2H,0 CoO
520.933 210-700 450 77.25 78.71 Two SIHP mol.  (15.86)
[Fe(SIHP}(H,0),] 100-200 145 7.32 6.95 2H,0 FeO
517.84! 22(-81C 50C 78.8¢ 79.17 Two SIHP mol (13.84
[MN(SIHP),(H-0),] 100-190 155 6.78 6.96 2H,0 MnO
516.938 210-650 440 80.11 79.31 Two SIHP mol.  (13.11)
[Zn(SIHP)(H,0),] 100-210 160 7.40 6.83 2H,0 ZnO
527.380 230-800 570 82.01 77.74 Two SIHP mol.  (10.59)

Table 6: Results of antimicrobial activities in ppm

Antibacterial activity Antifungal activity

a b c d e f g
SIHP 25 50 50 25 25 25 50
[Cu(SIHPX(H.0),] 50 50 50 50 100 100 100
[Co(SIHPY(H,0)] 25 25 50 25 25 50 25
[Fe(SIHPYH,0),] 50 50 25 25 25 50 25
[Mn(SIHP)(H,0),] 25 100 100 100 50 100 100
[Zn(SIHPX(H.O)] 25 200 50 25 100 50 100

a.C.diphtheriagb. E. coli, c.S. typhjd. S. aureuse. C. albicansf. A. niger g.S. cerevisiag

Compound

CONCLUSION

Based on spectroscopic investigations and theiretadions with the available data of known compaynihe
proposed structures of metal complexes have bésesirdted Figure 2. The antimicrobial study showleat the
complexes of SIHP exhibited moderate biologicalvitgt against all the organisms under study. Theref these
compounds may be considered as promising candiftatésther biological investigations.
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