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TABLE2t-- APPARENTSTANDARDRATI!CoNSTANT(K.AT25°C,o.THIl BXCHANGECd(II)f Cd (Hg) IN IN H.SOtAT DIFFERENT
THIOPHENECoNCENTRATIONS

E,V(sceJ

Fig. 4JDifferentiai capacitance curves for 7.5 X 10-tM
Cd(II) i IN H2S04 and varying concentration of thiophene
{[Thioph ne] = (a) 0.5 x 10-2M; (b), 1.0 (c) 2.0 (d),

3.0 (e) 4.0 X 10-2 M}

[Cd(II) = 7.5 x lO-t g ion flitre]
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earlier using different techniques in either neutral
or acid sulphate media10-12•

In 1N H2SO 4 + 2 % alcohol as a base solution,
the average K. value amounts to 6.5 X to-·
em/sec. In the presence of thiophene, K. values
decrease with increasing thiophene concentration.
This may be interpreted in terms of increase in the
surface coverage by thiophene with increase in
its concentration.
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analysi gvectorially the results of impedance measure
ments. This method is a simple one and has been
used b fore to give reliable results9• The ks values
ealcula ed for the exchange Cd(II)/Cd(Hg) in IN
H2 SO and IN H2S04 + 2 % alcohol and with
ditfere t concentrations of thiophene are included
in Tab e 2. In Table 2 are also given the various
quanti es involved in the calculation.

The esults presented in Table 2 show that in
IN H2 04, the K. values for the reduction of Cd(II)
over t frequency range 1000-3000 Hz are highly
satisfa ory and the use of the simple model of
faradai impedance is quite justifiable under these
eonditi ns. The average K. amounts to 8.16 X
10-2 c /sec. This value agrees with those reported
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Titanium(IV) complexe. of dibasic tridentate schiff bases
fonned by the condensation of 2,4-pentanedione, 2-hydroxyaceto
phenone, salicylaldehyde or 2-hydroxy-l-oaphthaldehyde with
2-hydroxyethyl-, 2-hydroxy-l-propyl-, 3-hydroxy-l-propyl
and I-hydroxy-2-butyl-amines have been prepared. The reac
tions between titanium isopropoxide, 4-(2-hydroxyethyl) amino
3-pentene-2-one (H.acac) and the schiff bases (SBH,) in 1:1:1
molar ratio result in the formation of several new derivatives of the

type Ti(acac) (SB) in quantitative yields. The mixed complexes
are monomeric in boiling chloroform. The coordination of
oxygen (phenolic and ah:oholic) and azomethine nitrogen of the
schiff base to the metal atom is confirmed on the basis of infrared

and proton magnetic resonance spectral studies.

REACTIONS of titanium alkoxides with nitrogencontaining ligands have been studiedl-5• How
ever, the reactions of mixed ketamines and aldirnines
with titanium isopropoxide have not been investi-
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NOTES

TABLB 1 - ANALYTICAL DATA OF MIxm CoMPLEXES OF TITANIUM

Mol. formula of
mixed complex

Found (%) (Calc.)

Ti

CHN

MIXED COMPLEXESOF SHIFF BASES(I) AND (II) 12.60(12.61)

56.71(56.80)6.25(6.31)7.32(7.36)
12.50(12.61)

56.69(56.80)6.35(6.31)7.40(7.36)
12.21(12.16)

58.01(57.82)6.71(6.59)7.21(7.10)

MIXED COMPLEXESOF SCHIFF BASES (I) AND (Ill) 12.98(13.09)

54.90(55.68)5.55(5.61)7.63(7.64)
12.95(13.09)

55.42(55.68)6.62(5.61)7.59(7.64)
12.58(12.61)

56.23(56.80)6.34(6.31)7.32(7.36)

MIXED CoMPLEXES WITH SCHIFF BASES(I) AND (IV) 11.43(11.52)

60.41(60.52)5.79(5.76)6.75(6.72)
11.55(11.52)

60.32(60.52)5.82(5.76)6.70(6.72)
11.20(11.14)

61.30(61.34)6.01(6.04)6.43(6.50)

gated earlier. It was, therefore, of interest to
synthesizesuch coordination compOlmdsof titanium
with schiff bases (I-IV). I was derived from 2,4
pentanedione and 2-hydroxyethylamine; II from
2-hydroxyacetophenone and 2-hydroxy-I-propyl-,
3-hydroxy-I-propyl-andl-hydroxybutyl-amines; III
from salicylaldehydesand the above three amines;
and IV from 2-hydroxy-I-naphthaldehydeand the
above amines.

CHaCOCHC(CHJNHCH2CH2 OH, (H2acac)
. (I)

HOC.H4C(CHJ : NROH, (SBHJ
(II)

HOC.H4 CH:NROH. (SBHJ
(III)

HOC10H.CH : NROH, (SBHJ
(IV)

(Where R = -CH2CH,
I -CH2CH2CH2- and -CHCHd
CHa I

CH2CHa

To titanium isopropoxide in dry benzene was
added calculated amounts of H2acac and SBH2•
The contents were refluxed and the isopropanol
liberated collected azeotropically with benzene.
The progress of the reaction was ascertained by
estimating the amount of isopropanol in the azeo
trope. Mter removing the solvent over pump,
the products weredried at 40-50%.5 romfor 2-3 hr.
The compounds obtained are listed in Table 1.

All the derivatives Ti(acac) (SB) are coloured
-solids,soluble in chloroform, DMF and DMSO
and are nonelectrolytes in DMF. These have been
found to be monomericin boilingchloroform.

The coordination of central titanium atom to
oxygenand probably to nitrogen of the ligand moiety
{lanbe substantiatedby the absenceof IR absorptions
in the region 3350-3100 cm-1 where broad bands
are observed in the spectra of schiffbases. Further,
bands of mediumintensityin the titanium complexes
in the region 650-600 cm-1 may be assigned to v.

(Ti-O) vibrations7• A strong band ,....1620cm-1
in all the schiffbases due to v C= N shifts (b,.v

=IOcm-1) to lower wave number in the spectra.of
the complexes, indicating coordination of azome
thine nitrogen to central titanium atom. Bands
of medium to strong intensity in the titanium comp
lexes in the region 550±20 cm-1 may be assigned
to v (Ti-N)8.

Further, the bondingof oxygenand nitrogen atoms
of the ligand moiety to titanium atom is supported
by the PMR spectra of N-(2-hydroxyethyl)amino-3
pentene.2-one (H2acac), N-(2-hydroxy-I-propyl)
salicylaldimine (H2A), N-(3-hydroxy-I-propyl)
salicylaldimine (H2B) and N-(I-hydroxy-2-butyl)
salicylaldimine (H2C) as well as their titanium
complexes.

In the case of schiff bases H2A, H2B and CH2
the signals in the regions 8 8.70-9.45 and 2.40
3.39 may be assignedto the phenolic OH and alco
holic OH respectively. Schiffbase, H2 acac shows
a signal at 8 11.15 attributable to the hydrogen
bonded NH.. The disappearanceof these signals in
the spectra of the corresponding titanium complex
supports coordination through oxygen and nitrogen
atoms. The signals for the azomethine protons at
87.98, 8.05 and 8.55 in these schiffbases shUtdown
field in the titanium complexes (at 8 8.3, 8.52 and
9.0) showingtheir deshieldingand which is possibly
due to the donation of lone pair of electrons by azo
methine nitrogen to titanium atom resulting in the
formation of metal-nitrogen coordinate linkage.

One of the authors (R. K. S.) is thankful to the
UGC. New Delhi for financial assistance.
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React~' ns of titanium isopropoxide with aldimines and

ketamine in equimolar ratios have been ClIrried out. The
products ave been obtained in almost quantitative yields and
characteri on the basis of elemental analyses, molecular weight
determina 'ons, exchange reactions, conductance measurements
and IR, MR and UV spectral data.

All the newly synthesizedderivatives are coloured
solidsor semi-solidsand solublein DMF. Due to the
presence of two isopropoxy groups, these are sus
ceptible to hydrolysis in air. The molecular
weight determinations show them to be monomeric
in nature.

Further, Ti(OPrIMSB) reacted with bibasic
tridentate schiff base (S'B'H2) having ONO donor
system in 1:1 molar ratio, to give products of the
type Ti(S'B') (SB). These were also found to be
monomeric in nature"

The two isopropoxy groups in Ti(OPr1MSB}
undergo replacementreactions with2-methylpentane
2,4-diol. The resulting mixed derivatives are alS()
monomeric in nature, quite soluble in DMF and
behave as none1ectrolytes. However, as compared
to the bis(isopropoxy)titanium(IV)-schiffbase deriva
tives, these are quite resistant to hydrolysisand melt!
decompose at higher temperatures.

The molar conductances of these derivatives in
DMF show them to be nonelectrolytes.

The infrared spectra of the titanium(IV)derivatives.
and of the ligandsindicatecoordination of the ligands
through azomethinenitrogen3 and phenolic oxygen4,f).

as revealed by shift in vC=N and vC-O from

TABLE 1 - PHYSICALPROPERTIESANDANALYSESOF TI(OPrl).
(SB) AND TI(C.H120J(SB) TYPE OF COMPLEXES

Compounds of schiff bases derived from 1.2-propylenediamine-

Ti(OPrl).(C17H1.N.0.)

10.7361.886.706.20
Orange foamy, m.p. 2820

(10.75)(61.90)(6.72)(6.28)
Ti(C.H1lO.) (C17HuN.Oa)

10.8262.116.286.34
Orange m.p. 1850

(10.80)(62.16)(6.30)(6.31)
Ti(OPrl).(C••H ••N .0.)

8.7768.016.185.19
Dirty yellow, m.p. 3200

(8.78)(68.13)(6.23)(5.13)
Ti(C.H120.) (C••H20N202)

8.8068.505.905.21
Yellow foamy, m.p. 1280

(8.82)(68.37)(5.88)(5.15)
Ti(OPrIMC13H.oN202)

11.9657.008.506.90
Reddish brown semi-solid

(11.93)(56.71)(8.46)(6.96)
Ti(C.H 120.)(C13H.oN .0.)

11.9356.808.017.08
Yellow, m.p. 1040

(11.99)(56.99)(7.99)(7.00}
Ti(OPrIMCIOH ••N202)

10.1563.257.155.95
Light yellow, m.p. 293-4"d

(10.12)(63.28)(7.17)(5.90)
Ti(C.H120.) (ClOH20N2O.)

10.1063.376.955.97
Yellow, m.p. 305°d

(10.16)(63.57)(6.78)(5.93)

Compounds of schiff bases derived from 1.3-propylenediamine
Ti(OPrl). (C17HlIN.O.)

10.7161.806.666.20
Orange foamy, m.p. 207"

(10.75)(61.90)(6.72)(6.28)
Ti(C.H1.0.) (C17HlIN.02)

10.8562.006.396.39
Reddish yellow, m.p. 2020

(10.80)(62.16)(6.30)(6.31)
Ti(OPrl). (C2.H.nN2O.)

8.7368.006.355.20
Yellow, m.p. 1580

(8.78) (68.13)(6.23)(5.13).
Ti(C.H120.) (C2.H ••N.0.)

8.7968.405.785.20
Yellow, m.p. 1690

(8.82)(68.37)(5.88)(5.15)
Ti(OPrl).(C13H2oN20.)

11.9256.678.456.88
Brown, m.p. 242" (d).

(11.92)(56.71)(8.46)(6.96)
Ti(C.HlIO.) (C13H.oN.0.)

11.9457.107.707.10
Yellow,m.p. 3030

(11.99)(56.99)(7.99)(7.00)
Ti(OPrl). (C19H.oN.O.)

10.0863.057.125.86
Yellow foamy, m.p. 1160

(10.12)(63.28)(7.17)(5.90)
Ti(C.HlIO.) (ClOH20N.0.)

10.1963.556.765.96
Yellow, m.p. 2840

(10.16)(63.56)(6.78)(5.93)

Found (%) (Calc.)

INc tinuation of our earlier work1,2 on thereact ons of titanium(IV) isopropoxide with
a few basic tri- and tetra-dentate schiff bases, we
describ in this note the preparation and charac
terizati of the products obtained by the reaction
of tit 'um isopropoxide (1:1 molar ratio) with
schiff es containing ONNO donor system.
The lig ds were obtained by the condensation
of s cylaldehyde, 2-hydroxy-I-naphthaldehyde,
2,4-pen edione or 2-hydroxyacetophenonewith
1,2-pro ylenediamine or 1,3-propylenediamine.

Synt sis of titanium derivatives - To titanium
isoprop xide (0.70-0.95g) in anhydrous benzene
(40 m1 was added the calculated amount of the
schiff b e (0.58-1.27g) and the mixture refluxed
over a fractionating column and the isopropanol
liberate in the reaction collectedazeotropicallywith
benzen. The progress of the reaction was ascer
tained y the estimation of isopropanol periodically
in the eotrope. On its completion (8-10 hr),
the sol ent was removed and the products were
dried der reduced pressure after repeated washing
with et erin-hexane (yield 80%). The analysis and
physic properties are recorded in Table 1.

Inter IUJnge reactions of bis(isopropoxy)titanium
(IV)-sc iff base derivatives with 2-methylpentane-2,4-
diol 2-Methylpentane-2,4-diol was mixed in
I :I lar ratio with the benzene solution of
bis (is propoxy)titanium(IV)-schiff base derivative.
The c tents were refluxed under a fractionating
column and the azeotrope collected slowly till
the dis . late attained a constant temperature (80°)
The res Itingproducts weredried in vacuo (Table 1).

Ti(O rIMSB) type of products were obtained
by the reactions of titanium isopropoxide and the
schiffb es (SBHJ in 1:1 molar ratio. However,
the rea tion when carried out in 1:2 molar ratio
gave T OPr!)(SB) (SBH)type of derivatives, instead
of the xpected Ti(SB)2'
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Compound and nature

Ti C H N
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