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ABSTRACT

Reaction of 1, 2-diaminoethane with 3-(2-thiazatglr2,4-pentanedione yielded polydentate Schifé ligand. The
existence of this ligand in intra-molecularly boddeeto-imine form has been established with itshdital I.R.,
'H&NMR data. Dibasic tetradentate coordination bktligand with metals (13, Mn™, V3, Co™, Fe™, MoO(v),
RuU? RU?, & MoO,(VI) has been established on the basis of analytmmductometric, magnetic & spectral data.
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INTRODUCTION

The polydentate Schiff bases are well known to dimate with various metal ions to form metallic qaexes with
theoretical and practical applications of differgypes (1). A large number of ligands having immiin&ages can
be synthesized by the reaction between dicarbanypound and diammines (2). These ligand systems gawed
considerable importance because of their utilitynamdel compounds in bio-inorganic studies as wslltlzeir
potential as catalyst in many reactions (3). Thiag &pplication in the determination of transitimetal ions (4-6),
in the study of acid-base equilibrium (7) and foralgtical purposes (8), we report herein the sysithand
characterization of Schiff base derived from 34{i&zolylazo)-2,4-pentanedione with 1,2-diaminoethan

EXPERIMENTAL SECTION

Carbon, hydrogen and nitrogen percentages werendiegd by microanalyses (Heraeus Elemintal ana)yaad
metal contents of complexes by AAS (Perkin-EImeB@3 The electronic spectra of the compounds wererded

in methanol solution (ItM) on a 1601 Shimadzu UV-Vis spectrophotometersfectra (KBr discs) on an 8101
Shimadzu FTIR spectrophotomett#, NMR spectra (CDGlor DMSO4ds) on a Varian 300 NMR spectrometer and
mass spectra on a jeol/SX-102 mass spectrometeB (i5ng Argon and meta-nitrobenzyl alcohol as thadrix).
Molar conductance of the complexes was determimeddMF at 28+ IC using solution of about T
concentration. Magnetic susceptibilities were dateed at room temperature on a Guoy type magnatanbe.

Synthesis of theligand :

3-(2-thiazolylazo)-2,4-pentanedione was preparegeaeeriod (22). An ethanolic solution of the diami(0.01 mol

in 20 mL) was added to an ethanolic solution o23Hiazolylazo)-2,4-pentanedione (0.02 mol, 20 rah)l stirred

for -5 h in a closed vessel maintaining the tempeeaat 60-65°C, evaporated at reduced pressure and the
crystalline compound formed was filtered and re@tligzed from hot methanol to get chromato-graplycélc)

pure compound.
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Synthesis of complex :

An ethanolic solution of metal (1) acetate (0.0dIn20ml) was added to an ethanolic solution of lipand (0.01
mol, 20 ml) and the mixture refluxed on a waterhbfdr -2 h. The solution was the kept overnightr@dm
temperature and added to crushed ice, containimggsddium acetate to maintain the pH around 6.prkeipitated
complex was filtered, washed with excess of watamystallized from hot ethanol and dried in vacuum

RESULTSAND DISCUSSION

The Schiff bases #ite, Hbtp, and Hbth are formed in good yield by the condensatio3-¢2-thiazolylazo)-2,4-
pentanedione with 1,2-diaminoethane, 1,3-diaminpane and 1,6-diaminohexane, Elemental analysis(@atale

1) of the compounds suggest that the condensati8A@thiazolylazo)-2,4-pentanedione with diamaeeurred in
the 2:1 ratio as in structure 1 (Scheme 1). Thepmamd is crystalline in nature and is insolublevater but soluble
in organic solvents like benzene GCpetroleum, ether, chloroform and acetone. It fmfnwell defined and
crystalline complexes with metal ions. The analjtidata (Table 1) together with electrolytic/nopettolytic

nature in DMF (specific conductance <@0' cm*; 10° M solution) suggest 1:2 M-L (ML) stoichiometry tfe

complexes.

All the complexes are paramagnetic is nature exitepste of Co(lll), Mo@ (VI), UO, (VI) and Ru (Il) complexes,
which are diamagnetic is nature.

The molar conductance measurement suggested tttodfec nature for Ti(lll), Fe(lll), Ru(ll), Mn(lIl), Mo (1),
V(1) complexes while the complexes of Ru (II), @gVI) & UO,(VI) were non-electrolytes.

Magnetic Moment and Electronic Spectra:

The Ti (Ill) complex shows magnetic moment of 1B®/ for one unpaired election. The higher valueyrba due

to the orbital contribution. The electronic speatfathe chelate shows a single broad band has bleserved in
19230 crit, for Ti(lll) complex derived from the transiticﬁng—> 2Eg for an octahedral symmetry (9). This band is
unsymmetrical in shape and is indeed made up tactesely shaped bands. The second band appeatsuaspeand
which is due to the presence of Jahn Teller distoih the complex.

The Co (lIl) complex shows three absorption bandsl8110, 21095 and 23370 ¢mwhich may be assigned to
A1y A1 Tigand AT,y respectively. These are similar to those repdigedix-coordinated Co (111)
complexes.

The electronic spectrum of V (Ill) complexes wasareled in pyridine solution which showed bands&aaD crit
with a shoulder at 21,000 émThe low energy band has been assigned t8‘|‘tﬂ,e—>3ng where as the high-energy
band to3Tlg —>3Tlg(p) transitions, respectively. These are charatienf octahedral geometry around V() ion,
which is further confirmed by thg. value in the range of 2.88 - 2.93 B.M. for all \Y(Itomplexes. The electronic
spectrum of Mn (Ill) complexes exhibited an inteebarge-transfer band at 27,000 tend two d-d transitions at
19,000 and 13,000 ¢mSince, Mn (Ill) ion is easily reducible, the chartransfer will be from ligands to the metal
corresponding tat—t, transition. The other two bands may be assignéste>"B, and®B,—°E, respectively. All
these are characteristic of square pyramidal gagr(d) around Mn (111) ion and which is furthermirmed by the
Hesr Value in the range of 4.70 - 4.90 B.M. for all MH) complexes.

The electronic spectrum of oxomolybdenum (V) compgeiggested that the complex may be considered as
octahedral with a strong tetragonal distortion t@sy from Mo=0 bond. The spectrum exhibited thiistinct
absorption bands in the ligand field region. The latensity band at 13,000 ¢hin the long wavelength region is
possibly due to first crystal field transitiéB,—E (dzy, dyz, dxy).The second crystal field transitatnl 9,000 ci

is assignable t6B,—B1(dxy—dx?- y?). The third peak was observed at 30000 assigriaBRy—2A, (dxy - dZ).

The electronic spectrum of Me@VI) complex has a single band due to charge teatsansition.

The magnetic moment for the complex is 2.10 B.MiclWwhis nearly the same as reported for other RI) (Il
complexes 19. Three transitions are observed, itise tivo bands are assigned 1®,;—"T1g, and “To—"*Ta,
transitions and the third one 2t1529—>2A29, 2Tlg levelsrespectivelyThese are characteristic of octahedral symmetry

The Ru (II) complex is diamagnetic in nature. Thectonic spectrum of the complex in g, shows a band
assigned to the charge transfer transition arifiogn the excitation of an electron from the megl level to the
unfilled molecular orbitals derived from the level of the ligand in accordance with the assigmts made for
other similar octahedral ruthenium (II) complex&s-(3).
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The Fe (Il) complex shows exhibits three band$2700, 19,600 and 25,000 ¢rdue to °Aq—T1g *A1g—*Tag
andGAlg—>"'Alg (G) transitions respectively is an octahedral sytmyn

Infra Red Spectra:

The IR spectra of the Schiff base showed four sttmands at ~ 1680, 1630, 1620 and 1615.chhe band at ~1680
cm' is due to conjugated free acetyl carbonyl. Theaiaing three bands are due to C=N of hydrazone)érand
thiazole groups (14). A prominent band appeared 4640 cni is due to NH deformation vibration. Several
medium intensity bands appeared in the 1580-1600 remion of the spectra are due to the stretchingagibus
C=C vibrations. That the compounds exist in theamiblecularly hydrogen bonded form (15) is cleaijdent
from the broad band appeared at 2810 cim the IR spectra of all the complexes the strbagd at ~1680 cidue

to conjugated free acetyl carbonyl group of theadig remain unaffected indicating its non-involveman
complexation. The strong band at ~1620"cwf the free ligand due t@C=N (imine) shifted to low wave number
and appeared as a prominent band in the 1550-1600region. The hydrazone and thiazal€=N are only
marginally affected in the spectra of all the coexgls. These indicate that the imine and one othtligazone
nitrogens are involved in bonding with the metal {@6). The replacement of the NH proton by meaialis clearly
indicated from the disappearance of the NH defaionatand of the free ligand at 1540 tin the spectra of all the
complexes. The broad band in the region 810 cteared up in the spectra of all the complexedituomg the
replacement of the hydrogen bonded NH proton byamieh. The presence of new medium intensity bands
appeared in the 500-550 ¢megion assignable tM-N in the spectra of all the complexes (17) alspport round
structure.

The IR spectra of all the complexes excepted of M&), CuG; (VI) show some additional bands in the range of
3450 - 3510 cm, 835-859 cit and 740-750 cth which may be due to the presence of coordinaterwa
molecules.

The IR spectrum of Mo©(VI) complex shows a bands at 945 and 905' cassignable to Vsy (O=Mo=0) and
Mo=0), which indicated the presence of cis Ma@oiety. The IR spectrum of U@VI) complex shows bands at
Vasy (0=U=0) at 905 cth which suggested the presence of trans O=U=0 mdiéty.MoO(V) complex shows a
band at 955 cih due to the presence of Mo=0 moiety.

'H NMR Spectra:

In theH NMR spectra of the Schiff bases, no signals vetagerved abova 10 ppm assignable to intramolecularly
hydrogen bonded N-H....O=C/O-H...N groups of theokeydrazone/azo-enol forms typical of arylazo datives of
acetylacetone (18-20). The spectra of all the camgds show a two proton signal a®-9.50 ppm due to the
intramolecularly hydrogen bonded N-H...N proton4)(ZThe methylene and thiazolyl protons show digyréd
positions as expected. The spectra showed tworebomp singlets ad 2.20 - 2.60 ppm due to methyl groups. The
integrated intensities of all the signals agred with the structure of the compounds. In tleNMR spectra of the
complexes, signal due to the NH protons of the ligend disappeared indicating the replacemenhe$é¢ protons
by metal ions. Integrated intensities of all otpentons agree well with the 1:1 metal ligand stmiofetry of the

complexes.
Table-1: Physical Data of Ligand and its Complexes

S Mol gcular Formula of l\/(l) P. Colour Elemental analyses MMaiggw?si?n Mgﬁigﬂﬁ;}gw
No Ligand/Complex C % of C % of H %of N % of M (B.M) inDME

1 | [CisHaNg0:S7 ligand 85 Yellow (jgzgg) (j:;g) é‘s":ﬁ)

2 | [Ti(C1sH20NsO2 S)2.2H,0] Cl 135 Y[(;ﬁ(r)'\(/v (23:;% (3:55{1)) (g:gg) (i;é) 171 65 1:1 elect.
3 | [V(CigH2Ns0, Sy)2.2H,0] Cl 137 Y';;ﬁg\tN (ﬁ:gé) (igg) ég:gg) (g:gg) 2.80 70 1:1 elect.
4 | [MN(CiHND:S).2H,0] Cl 139 Brown (fé:gi) é‘:g%) (g:g‘g‘) (g:gf) 5.40 75 1:1 elect.
5 | [CoCbNOS).2H0] CI 140 | Reddish (féég) (j:gg) (g:gj) é’;g) Dia magnetic 65 | 11elect
6 | [Fe(CisHaoNgO:S2)2.2H;0] Cl 138 b'?gx‘n (fé:j% (igé) (g:gg) (g:gg) 468 70 1:1 elect.
7 | RuCsHNO,S), .2H,0] Cl 178 Green (jg:g% (igg) (i;:gg) (g:g% 1.96 70 1:1 elect.
8 [Ru(CigH20N0,S;)2.2H,0] 169 White (23 82) (32% (ig 2623) (g gg) Dia magnetic Non electrolyte
9 | [MoOCigHNO2 )2 .HO] Cl 180 Yellow (ﬁ ‘512) (jég) (g gg) (g ;g) 1.84 70 1:1 elect.
10 [MoO»(C1gH20N502 )2 176 White (ﬂﬁ) (32(1)) (igg% (g;g) Dia magnetic Non-Electrolyte

Cacld. values are given in brackets.
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Fungicidal activity:
To evaluate fungicidal activity of the ligand and corresponding metal complexes, their effectl@ndgrowth of
Aspergillus flavus, Curvularia lunatandPenicillium notatumwas studied. The ligand and its corresponding Imeta
chelates in DMF were screened by mycelia dry weiggthod in vitro for their fungicidal activity ingcose nitrate
media. The ligand exhibited 20-25 and 30-35% intdhifor 125 and 250 ppm concentration respectivilys
observed that the metal complexes show enhancéddrayal activity as compared to the ligand. Thibécause of
chelation, which reduces the polarity of metal dtwe to partial sharing of its positive charge vdtmor groups and
also due to delocalization of p-1 electrons ovepbetchelate ring. Thus chelation increase lipophilharacter in
the complexes and results in the enhancement witgciThe inhibition by metal complexes has beearéased by
30-65% and 40-70% for 12 and 250ppm concentragéspectively. The order of inhibition with respeatretal
ions Mo(V)>V>Ti>Ru.

CONCLUSION

Three new Schiff base ligands have been prepardabebgondensation of 3-(2-thiazolylazo)-2,4-pentiome with
1,2-diaminoethane. Analytical, IR & NMR data revealed a 2:1 product in which onehef¢arbonyl group of the
diketone is involved in Schiff base formation. Aytadal, physical and spectral data of the [ML] cdexes showed
the dibasic tetradentate, Moordination involving, the imino and hydrazon&agens while the carbonyl groups are
excluded from coordination.

On the basis of studies performed, the complexashaassigned the following octahedral structures.

[ H,C— C=0 ] [ H,C— C=0 ]

<>\ C (>" C

OH, (CFb) (CHz)

oY b o \/r/

CH, CH,
(e} (e}
L H,C — L H.C —
M= Ti(I11), Fe(L1I), V(I1T), Ru(I1T), Co(I1I) or Mn(II) MoO (V) Complex
[ H,C— C=0 ] [ H,C— C=0 ]

" Al o 2N /Hj
Loz N\ Lo\

o_-u (CHZ):
(>’ / \N/ Cl C‘>‘ / \N/ Cl
v [ 7 |
CH, CH;
o o
L H.C — — H.C —
MoO,(VI) Complex UO,(VI) Complex
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H,O Ru OH, (CH,),
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Ru (II) Complex
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