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Terephthalaldebyde bis-(isonicotinic acid hydrazone) (TBINH) has been synthe-
§!zed by the condensation of terephthalaldehyde and isonicotinic acid hydrazide.
é glNH Yields complexes, IMLX,.z2H,Ola [M=Mn(l), Co(li), Niil), Zn(il), Cd(lI),

Q.(VD) ; L=C,,H,,N.O, ; X=CH,CO0~, NO; and z=0, 1 or 2], on refluxing a
ixture of I'BINi and metal salt in DMF mediom in 1:1 ratio. lnfrared and
reflectance spectra, magnetic and thermogravimetric studies indicate that the complexes
are polymeric having octahedral geometry. The order of thermal stability of the

polymers is : Zn>Cd>Co>Mn>UO,>N1.

E
T &EE[I:?H.ALAI:DEHYDE on reaction with car-
tate cob ﬁ!eld-bm.”r bases, behaving as tetraden-
coordinee o nating ligands, which form polymeric
of Schni#lon complexes*~5. Metal-complexes®=1®
with aldehb ases with isonicotinic acid hydrazide,
intorest | ydes or ketones, have been of special
of the tl? récent years, particularly in the context
hydraz erap‘euucl value of the hydrazide and
one. Coordination occurs both 1n keto®:®

as we i i A .
metalui::sl,n enolic®'* forms of the ligands with

I
Schuff tgz present communication, the synthesis of
acid hydrse’ terephthalaldehyde  bis-(1sonicotinic
Mn(11), Cg(z ﬁl)lei\h( i :3“:1 H) and its complexes with
are being described )s Zn(LI), Cd(11) and UO4(VI)

Exl)erimental

Materials :  Tereph i
n s phthalaldehyde (Koch Light)
usgd lt:)omcotlmc acid hydrazide (Wnls(on Lab.) were

o Zfiyntpeslze the Schiff base. Mn(CH,COO),.
@il B’DS(QH,COO),.ZH,O, Cd(CH,C00);.2H,0
bhai M) ,\J.An\alal{), Co(CH,CO0),.2H,0 (Sara-
and UG, & I(CH,COO0),.4H,0 (Veb Laborchemie)
solve 3(NO,),.0H,0 (E. Merck) were used. The

ats were of reagent grade.

sOlul:lx.gi(;m‘;-a n of Schiff base (TBINH) : Ethanolic
Ydrazxdeo 1335 g (0.05> mole) isonicotmic acid
mole) wer, and terephthalaldehyde (6.7 g; 0.045
r. ¢ mixed and refluxed on a water bath tor
Was ﬁlter“:jhuef Crystalline solid precipitated, which
: ‘:vttf; allowing to stand for 2 hr, washed
and With water, ethanol and diethylether
'dr;:;it (Yield 80%). TBINH obtained 1s insolu-

e °r, ethanol, chloroform, benzene, acetone,
ammop;, Xylene, but soluble 1 dilute aqueous
N and DMF. Found: C, 64.61 ; H, 4.23;

222,35, ] .
433; N 22(\"5uv°/:1 for C4oH, (N,O, : C, 64.51; H,

P .
mole;ep:i's ation of metal-chelates : TBINH (0.01
Solved 1n DMF was gradually added to a

solution of the metal salt (0.01 mole) in DMF.
Metal salts which are not soluble 1n DMF, were
first dissolved 1n a minimum quantty of water and
DMF was then added. The precipitation was
instantaneous, but the reaction mixture was refluxed
at ca 120 for 2 to 3 hr as necessary for completion
ot the reacuon and lett overnight. The precipi-
tated mass was filtered, washed with DMF, ethanol
and ether and dried (Yield ca 80%).

Properties : The 1:1complexes (Table 1) are
air stable and insoluble 1n water and in common
organic solvents, viz., ethanol, acetone, benzene,
coloroform, nitrobenzene, DMF and DMSO.

Spectral studies : IR spectra were recorded on
Beckman lInfrared spectrophotometer using KBr
pellets 1n the range of 4000-400 cm~, DR> were
obtained in the range 200-1000 nm using Carl-
Zeiss spectrophotometer VSU-2.

Magnetic measurement : Magnetic susceptibi-
lity of the complexes were determined at 298 K by
Faraday’s method.

Thermogravimetry : TGA was done by heating
the complexes upto 800° at a rate of 10° min~?
in air.

Results and Discussion

The analytical data of the complexes agree with
the general formula-(MLXz.xH,0)-, [where M=
Mn(11), Co(ll), Ni(ll), Zn(lL), Cd(11), UO4(V]);
L=CgoH,¢NO;; X=CH,COO~, NO;; x=0,1
or 2].

Mn(II), Co(Il) and Ni(lI) complexes are para-
magnetic with the ‘observed magnetic moment
values of 5.86, 4.98 and 2.94 B.M.* respectively.
Various ligand field parameters such as 24/,
10 D, B’, p and p° have been calculated from elec-
tronic spectral data (lable 2). The magnetic
moment values together with the spectral data show
the octahedral geometry of the complexes.

* 1B,M.=1 Bohr Magneton=9273 x 10™** m*A,
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TABLE 1—COLOUR AND ANALYTICAL DaTa
OF THE COMPLEXRES

Complex Colour Elemental analyeas(%)

_¥ouud__(Calcd.)

M C H N
(MaLiAc,.H,0}n By:‘if;’,’v’f"‘ (3',3% (%‘{ﬁg) (:Igg) (}ifg;)
(CoLAc, H,0ln  Jedolh (13233) (28133) (iﬁgg) (14.89)
A
s, O Solor (0% e B 4o
[CdLAc, 28,0l Yellow 1730 %) (408 (1519)
(00,0l Yellow (33132) (2}_’?&) (22.'0244) ({&'35,

L=040H14Ne0s ; Ae=CH,C00~

The ir spectrum (Table 3, wave number in
cm-1) of TBINH shows characteristic absorption
bands at 3240, 1640, 1290, 750 and 670 assigned to
be due to N— H stretching, C=O stretching, N-H
in-plane bending, N- H bending, C=0 in-plane
deformation and C=0 out-of-plane deformation,
respectively?':22. The bands at 1630 and 1600 are
assigned to C=Nand C=C stretching frequencies,
respectively. The stretching vibrations due to
nitrogen in pyridine ring are observed at 1490 and
1050. All these bands in the spectrum of TBINH

indicate that it is present in keto form, and the

proposed structure I for the Schiff base may
more likely as,

HN- - _ "
E HN=N=HC -@cnan—r«ﬂ clé \ y

1. TBINH

"\ 7

A comparative study of ir spectra of TBINH
and its complexes reveals the mode of coordinatio?
of the ligand. The spectra show the characteristi
bands of imino and amide groups, indicating th?
TBINH is coordinated in keto form. In the spectf®
of the complexes, amide I band i.e. C=0 stretch
ing, shifts to lower frequencies, while the amide
and amide VI bands shift to higher frequenci®$
but amide IV remains unchanged. These observa
tions show the coordination of keto oxygen !0
metal ions?2~%5, The negative shift in C=N S“et;
ching and positive shift in N—N stretching sugg¢s

that the nitrogen of the azomethine group 1s coord!”
nated to metal ions?8-27,

In acetato-complexes, two bands are observed
near 1440 and 1340 which may be assigned {0
»(COO) and 3(CH,) respectively®®, and in nitrato”
complex bands at 1360 and 840 are assigned t©
stretching frequency due to nitrate group®®. The

e
TasLE 2—ELECTRONIC SPECTRAL DaTa AND LIGAND FIELD PARAMETERS OF THE COMPLEXES
Complex with Tlectronio Spectra »,[», 10 Dq B’ ;] 8°(%) Geometry
Band (om™?)  Assignment
18,620 ©A,g>*T4(3) - - - - -
Ma 11) 21,740 0A,g>*Tq4(G) VY]
23,260 .A;‘-)‘Eg (G) Oﬂ“bedr‘l' ihas
26,310 8 A, g>*Tye(D)
29,000 °A,g>*Eg (D 10037
Co(IT) 10,000 ST,g(F)>TyglF) 218 11,800 901  0.93 7.21 Qotahedral
21,300® ST, gl F)>*A44(F) .
29,220 T, g(F)->*T,(F) 1o 30
Ni(11) 10,200 A4t Tyg(F) 1.48 10,200 18,900 0.87 12.98 Octahedral
15,150 2Ayq>*T g F)
7,800 $A4g>*T 35l F)

a Calounlated value (Method of Lever'®).

PABLE B—INFRARED BPECTRA OF TBINH AND 118 COMPLEXES (Wave numbers are in cm™?)

TRINH  Ma(II) Co(Il)  Ni(II) Zn(1I)
3420 8400 3400
" 8940 3323 3240 9240 3240
3060 3050 3050 3050 3050
— 16656 1665 1675 1660
1640 1590 1590 1595 1690
1630 1620 1610 16920 1616
1600 1600 1605 1600 1605
1585 1560 1560 1560 1560
1450 1490 1495 1500 1490
12856 1300 1295 1295 1800
1050 1050 1045 1050 1045
915 935 935 935 940
750 950 750 750 750
670 690 690 690 690

Qd(I1) U0,4(VI) Assignment
8450 — 0 -~ H(H Q) stretching
3240 8240 N - H stretching
8050 8050 Q- H atretching
1660 — H,O deformation
1590 1590 0=0 stretching
1620 1620 C=N stretohing
1605 1600 O0=Q0 (aromatic) stretohing tion
1560 1560 O~ N stretching and N — H deformsa
1495 1490 =N —~(pyridine) stretching
1800 1300 N -—H deformation
1050 1050 =N -~ (pyridine) stretching
985 985 N~ N stretching
750 750 C=0 in-plane deformation
690 690 O=0 out~of-plane deformation

30
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bgggs observed in the regions of 3420-3380 and ca
resnee Y. be assigned to »(OH)H,O and 3(H,0),

Pectively®©, and these indicate the presence of
Water in the complexes®1:82,

seegh: metal and ligand ratio of 1:1 does not
since ¢ ]g permit a monomeric complex to exist,
mole le four coordinating groups of one ligand
ue tcu € cannot coordinate to a single metal ion
for. O steric factors and a polymeric structure II is
med by TBINH-metal linkages.

QJ 9

NH HN

|
e ) \M:

“N=HC CH=pN ‘

X

L . n

IL M=Ma(l1), Qo(Ir), Ni(II)
Zn(Il), Cd(II). UO,(VI).
X=0H,000-, zgo;. «VD

/ N\

The thermogravimetric analysi

ysis data (Table 4)
(gstshii complexes rev.al that the rate of percentage
initia) Wlelght at lower temperatures is slow. The
Volatil's opes in the curves may be due to the
moiet'lzatnon of water and low molecular weight
oss ulets ll)re§ent in the compounds. The weight
metalg; :180 corresponds to the water content of
Points te ates. The abrupt change in weight loss
of the 0 the commencement of decomposition
Corres Ocoénplexes. The weights of the residue
D ectivg 1d to the formation of oxide of the res-
DY AR O T
Y :Zn °Y> ° 0 >

Ma(330 )>U0,(320°)>Ni(300‘).( )>Col380)

——
Ta -
o SLE 4 -THERMAL STABILITY OF THE COMPLEXES
wiiblex 9% welgh :
with 0° g “ loss °£ Temperature °C % weight ot
7 > at 100-189 Commence- Comple- residuve
ound  Caied, ment of tion of Found Calecd.
dleoumposi- decom- for
Mn(r tion position oxide
Ol 554 1% ggo 660  16.80 1508
- B 380 780  15.73 14.65
ZnT1) 5'96 6.158 300 520 1297 12.87
Oy 553 609 420 600  14.56 1370
UO,(vyy) 8 B.6s® 400 530  22.86 2007
s 1 - 320 640  36.86 87.20
1,0 b for 2m,0.

1 T e, v

lnsolggihgteometry of the ligand, and composition,

Plexes j d'y and high thermal stability of the com-
Ndicate thair nolvmeric nature.
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