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ABSTRACT

Adducts of group (iv) metal chloride with Schiff bases derived from, sulphadiazine and salicylaldehyde (1),
thiophene 2-asdhyde (I1) and 4- dimethylaminobenzal dehyde (iii) have been characterized on the basis of TLC, IR,
NMR, UV- visible spectroscopy, eemental analysis, conductance measurements and molecular weight
determinations. The Schiff base by chloride ion generated by various nucleophiles have also been carried out at
room temperature. A probable mechanism of substitution has been proposed. The toxicity of the Schiff. The LDsg
value for cockroaches and % growth inhibition of the fungi show greater efficacy for the complexes than the Schiff
bases.
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INTRODUCTION

Schiff bases derived from amide, amines and arenstiehydes are important due to their dual behavibey
behave as chelating agéfiton one hand and important biocide on the 6thdn continuation of our earlier wotk
10.11 e are reporting the synthesis of Schiff bases/dd from sulphadiazene (1), thiophene 2-aldehytjend 4,
dimethylaminobenzaldehyde (lll). The complexes v8th (iv), Ge (iv), Ti (iv) and Zr (iv) have beenashcterized

by elemental analysis, IR, NMR, UV-visible spectmgy, conductance measurements and molecular weight
determination. Kinetic measurement of the addut&caiff bases (I, Il and IIl) in presence of nugbhiles namely,
CsHsCOCL, CHCOCL, SOCL, in DMF shows an increase in conductance with tithe,specific rate constantg K
and K for substitution of chloride ion by base molechieve been calculated. The toxicity of the Schiffdsand
their complexes have been evaluated against ingadtungi.

EXPERIMENTAL SECTION

SiCl;, SnC}, Ti Cly, (B D H), GeCJ (Koch Light), sulphadiazene (Wilson), salicylalgide, thiophene 2-aldehyde,
4, dimethyl aminobenzaldehyde (E. Merck), benzdgtite, acetyl chloride, thioxy chloride and DMFuiBel)
were used as such, the IR spectra (600-4000)cmré& rgeorded on a perkin Elmer 621 spectrophotoniet&Br
disc and nujal mull (600-250 cm-1). The NMR speetexe recorded on a Varian A.60.D instrument inteleded
DMSO and UV- visible spectra were recorded on aiyiean PU8800. The conductivity measurements wexde
on an Elico conductivity bridge type CM-82T. The lewular weights were determined by viscosity meaisient
method in DMF using an Ostwald viscometer. Metadserestimated gravimetrically as metal oxide.
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Synthesis of the Ligand

Sulphadiazene (10 m mol) dissolved in 50-50% ethand acetone mixture was mixed with salicylaldehyt),
thiophene 2-aldhyde (II) and 4, dimethyl aminobé&tetayde (lI). The resulting mixture was refluxed a water
bath for 2-3 hrs to yield coloured crystals or apmmus powders. These were filtered, washed witanethand
dried in vacuo.

Synthesis of the complexes

Schiff bases I, Il and 11l (10m mol) in DMF were xed with (10m mol) of meter tetra chloride in G@hd stirred
for 6 to 10 hrs until an amorphous solid was oladinThis was kept overnight and filtered. The caxres were
washed with DMF and dried in vacuo.

For the determination of specific rate constants,ald K millimolar solutions of the complexes and those of
nucleophiles were prepared in DMF. The conductaridhe complexes: nucleophiles in different molatia was
measured immediately as function of time afterrdarval of five minutes for an hr and after 24 tw®btain molar
conductance at infinite dilution4g.

Toxicity

Experiments were done houseflies (Musca domestataulo) and cockroaches (Periplaneta Americana). The
concentration of the Schiff bases (I, Il and liidathose of the complexes was selected in 5-9 ggiom. Five to

ten insects were taken in each case and the insectskept under constant observation. A controlvses also run
simultaneously. Their percent mortality after ev@dyand 96 hrs was noted. The as calculated in terms of
probit.

RESULTSAND DISCUSSION

The analytical data of the ligands and complexebld-1) showed the formation of (M) type complexes where
M= Si(iv), Ge(iv), Sn(iv), Ti(iv) and Zr(iv) and LSchiff bases I, 1l and Ill. The molecular weightstetrmined by
viscosity measurements in DMF are close to therdteal values. The moral conductance of millimaatutions
of thle complexes in DMF lie in the range of nonetielytes and suggest them to be covalent. (3.164rG" cm*
mol™).

NM R Spectra of Schiff bases1

The NMR spectrta of I, Il and Il were recordeddieuterated DMSO. A board singlet observedl& 52 ppm and
10.25 ppm in the spectra of the Schiff base andsasegnable to hydrogen bonded OH and NH protoe. fétmer

gets shifted to the lower sidé £2.80 ppm) in the complexes. This shows coordinatif the metal atom through
phenolic oxygen of the Schiff base. However thgdaremains unchanged showing the non involvemiettiteoNH
proton in coordination. The singlets in the Sclhbiffse at 8.82 ppm are assigned to the azomethene proton and
shows a downfield shift5(9.15 ppm) in the case of the complexes. It is @abbpdue to the electronic drift from
nitrogen atom to the central metal atom to a comtéi covalent bond.

NM R spectra of Schiff basell and |11

A board singlet ab 10.24 ppm in the Schiff bases are due to NH pratond shifted tod 10.85 ppm in the
complexes. It is due to the formation of coordinad@d between the metal and the Schiff bases aasequence of
electronic drift from nitrogen atom to the centraétal ion. The Schiff bases display a complex iplelt in the
ranged 6.52-5 8.80 ppm for azomethefgroton and aromatic protons respectively.

IR spectra of Schiff basel

Two broad bands in the range 3120-3450'@re due to hydrogen bonded OH and NH group ofSttff base.
The bond due to OH groups shows a positive shigssting the coordination of the Schiff base thtopgenolic
oxygerl. However, the other bond remains unchanged shothi@gon involvement of NH group in coordination.
The v (C=N) in the Schiff base appear at 1600-1620' @hows a positive shift of 20 ¢hin the complexes
indicating the involvement of azomethine nitrolfemtom in coordination Strong bond in the Schiff base at 1280
cm® is assigned tw (C- O) of the phenolic group and are shifted tghker wave number in the case of the
complexes suggesting the coordination through piepgygen atom the (C — C)v (C-N) and ring vibrations at
1095,1170 and 1560 chrespectively, also appear in the same region oftepm of the Schiff base and the
complexes.
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The reaction of chloride ion wit [SH("IJ‘{N ] or [511('_;14{” ] may follow two paths.

(1) The first order dissociation of the Schiff bdisam the complex followed by rapid addition of ahitle ion.
(2) The second path is a second order reactiondiiéitt chloride ion attack followed by rapid adlalit of another
chloride ion.

IR SPECTRA OF Schiff base |l and 111

Unlike I, the Schiff Il and IIl do not contain phalit group. The coordination of metal though nitagatom of the
Schiff base results in the weakeningbdN-H) bond followed by a decreaseur{C=N), one of the bands get shifted
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to higher wave number after complication suggestiregcoordination though nitrogen atom. The othegdiencies
are insignificant and occupy the same positiorhanftee and chelated ligands. The (M-X) bonds amnger then
those of (M-N) bonds and lie at lower wave number.

UV- visible spectra

The absorption spectra of Schiff bases and its texep in DMF showed absorption largely in the Uyiom, as the
solutions are almost color less owing to extreniksgion. The bands in UV region below (300 nm) agpdue tar-
n* transition of lone of electron present on theragen of Schiff bases. This bond undergoes a rétl adter
coordination as a consequence of metal liganddotem. The shift of absorption band to a lower &zamumber
(known as chelating effect) is usually of the ordéfew percent. A general red shift ofth-transition would be
observed for the complexes with respect to freefSuhses.

Kineticsand Mechanism of Substitution

The study of the kinetics of substitution of thehiicbases (I, Il and Ill) complexes by chloriden®generated by
nueleophilic reagents provides the following remttinechanism.

However in our case it has been found to followtfiorder SN mechanism. The rate of increase in conductance
during substitution indicates that the chloride isnstronger nucleophiles than Schiff base or thiwemt. The

breaking of one of the two bonds in the Schiff besmplex by chloride ion resulting in the formatioh(SnCk)*
as final product, indicates an increase in condwaafter 24 hrs, the pathway shown, however, iregh trigonal

N -
. SnCl:
bipyramidal intermediaté®® The dissociation of N>ﬁ ) in step (C) seems to be fasan
corresponding dissociation in step (B) becausbehegative charge on the former which assistbrdaking of

N
metal ligand bond. However, an equilibrium poinaitained after 24 hrs. The dissociation (o [[in)step (B) is

slower process and hence it is rate determining Jtke first order plots consist of two intersegtlime suggesting
that there are two different rate determining stépes first corresponds to reaction (B) and sedorrgaction (C).

From this study it has been concluded that thetiutisn of chloride ion follow (I order) SN mechanism and on
the basis of rate constant value, the nucleophileg be arranged in decreasing order

SOC% > GHsCOCI > CHCOCI.

Table-1: Analytical data, melting point, and molecular wt. of Schiff basesand their complexes.

Schiff Base m.p.(°C) Found (Calc.)% Molecular Wt.
(Complexes) C H N S Cl Found (Calc)
Ci7H1aNLSCy(l) 25¢€ 57.75(57.61 | 4.00(3.98 | 15.91(15.81 | 9.03(9.04 374(354.47
(C17H14N4,SO;)SiCl4 296 39.10(38.93) 2.70(2.69) 10.78(10.78) 5@n1) 27.10(27.07 540.00(524.43)
(C17H14N,SO,)GeCl4 d.298 36.20(35.92) 2.50(2.4B) 9.90(9.84) 8&®B3) 24.99(24.95 578(568.93)
(C17H14N4sSO;)SnCl4 285 33.30(33.19) 2.31(2.29)  9.14(9.10) S24) 23.12(23.08 625.00(615.09)
(C17H14N,SO)TiCl4 d.310 37.65(37.57) 2.61(2.59) 10.32(10.29) .92%65.89) | 26.13(26.09 555.00(544.2%)
(C1:H14N4SOy)ZrCl4 d.230 34.85(34.74) 2.42(2.40) 9.64(9.53) 8mBM5) 24.19(24.16 590.00(587.54)
ClsH12N4S,0; (11) 26( 52.45(52.31 | 3.53(3.51 | 16.30(16.2¢ | 18.62(18.5¢ 350.00(344.3:
(ClsH1:N4S,0,) SiCly 250 35.20(35.21) 2.38(2.35) 2.82(2.72) 12.48(12 4R7.63(27.60)] 520.00(514.46
(ClsH12N:S,0,)GeCh d.250 32.35(32.22) 2.18(2.16) 2.52(2.5 11.50(A)1 4 25.44(25.40)]  560.00(558.96
(ClsH12N4$,0,)SnCly 245 29.87(29.77) 2.00(1.99) 2.35(2.31) 10.62(10.523.50(23.46)] 615.00(605.06
(ClsH1:N4S,0,) TiCly 230 28.50(28.40) 1.92(1.90) 2.23(2.2Q) 11.13(10.122.42(22.35)] 640.00(634.25
(ClsH12N:S,0;) ZrCly d.230 31.28(31.18) 2.11(2.09)  2.55(2.43) 11.120Q)0] 24.61(24.58) 580.00(577.59
CligH1sNsSG;, (111) 242 59.95(59.82)| 5.05(5.02) 18.40(18.36) X&140) 385.00(5381.41)
(CligH1gNsSQy) SiCly 282 42.48(41.37) 3.49(3.47) 12.72(12.69) 5.84(5.8125.77(25.74)| 558.00(551.50
(CligH10NsS Q) GeCl d.295 38.89(38.28) 3.23(3.21) 11.76(11.74) 5.487p. | 23.85(23.80) 600.00(596.00
(CligH1sNsSQy) SnCh d.260 40.05(39.94) 3.37(3.3%5) 12.30(12.25) 5.64(6. | 24.88(24.85) 580.00(571.29
(CligH1sNsSQy) TiCl4 d.210 35.63(35.53) 3.00(2.98) 10.92(10.90) 5.G@y.| 22.14(22.11) 650(642.10)
(CligH1sNsSGy) ZrCly 256 37.23(37.12) 3.13(3.11) 11.42(11.39) 5.24(6.2123.15(23.10)] 620.00(614.63
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Toxic Effects
From the values of LE (Table 2) it has been observed that the Schiffdase their complexes are toxic to house

files and cockroaches in as much as low conceotrats 10 ppm.

The antifungal activities of the Schiff bases amelit complexes are evaluated against A flavus &denin 1-2%
concentration range. It is demonstrated from %hiitioin data that the chelates of Il are more tdkin those of |
and Il (Table-2).

Table-2: (1) % Mortality and L D50 of Cockroacheswith corresponding concentration of the Schiff basesan its

Complexes.
Ligand / Complexes Log Conc.in ppmx100 % Morality Probit Value LD50in ppm,
Ligand / Complexes Ligand / Complexes
SB(l) / COMPLEXES 2.90 30/40 4.4756 1 4.7467
2.95 40/50 4.7467 / 5.0000
3.00 50/60 5.000/5.2533 10.00 /8.91
3.04 60/70 5.2533 /5.5244
3.07 70/80 5.244/5.8416
2.9C 40/ 5( 4.7467/5.000
SB(Il) / COMPLEXES 2.95 50/60 5.0000 /5.2533 8/9194
3.00 60/70 5.2533/5.5244
3.0¢ 70/8( 5.5244 /5.841
3.07 80 /100 5.8416 / ------
SB(lll) / COMPLEX 2.90 20/30 4.1584 / 4.4756
2.9t 30/40 4.4756 1 4.746
3.00 40/50 4.7467 /5.0000 10.96 /10.00
3.04 50/60 5.0000/5.2533
3.07 60/ 7( 5.2533/5.254
(11) % Inhibition Data, (A) Aspeegibiflavus & (B) Aspeegillus niger
Concentration % % Inhibition
(A) (B
Schiff base (1) / Complexes 1.0 57 /59 57 /63
1t 60 /63 60 / 6¢
2.0 63/68 63/70
Schiff base (Il) / Complexes 1.0 60 /62 63 /65
1t 62 /68 65/ 6¢
2.0 68/75 69/73
Schiff base (lll) / Complexes 1.0 50/60 55/65
15 60 /65 60/70
2.0 65/70 70/75
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