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STRUCTURAL AND THERMAL STUDIES OF SOME AROYLHYDRAZONE
SCHIFF’S BASES-TRANSITION METAL COMPLEXES

%
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Cobalt(II), nickel(IT) and copper(Il) complexes of some aroylhydrazone Schiff’s bases derived from isoniazide (hydrazide of
isonicotinic acid) with p-hydroxybenzaldehyde; 2,4-dihydroxybenzaldehyde or 2-hydroxy-1-naphthaldehyde are prepared and
characterized. The study reveals that the ligands coordinate in the keto form. That transformed to the enol through the loss of HCI
upon heating the solid complexes. The copper(Il) complexes are thermochromic in the solid-state while the cobalt(IT) complex, 3 of
2,4-dihydroxybenzaldehyde moiety is solvatochromic in hot DMF. The chromisms obtained were discussed in terms of change in

the ligand field strength and/or coordination geometry.

Keywords: aroylhydrazones, electronic spectral data, IR spectral data, metal complexes, Schiff’s bases, thermal studies

Introduction

Schiff’s base metal complexes have been widely stud-
ied because of their industrial and biological applica-
tions. Studies of a new kind of (chemotherapeutic)
Schiff bases are attracting the attention of biochem-
ists [1]. Hydrazone derivatives and their metal com-
plexes are very important due to their biological activ-
ity, particularly in the chemotherapy of cancer [2]. The
tuberculostatic activity of isonicotinic hydrazide and
its aroylhydrazones containing azomethine nitrogen is
attributed to their ability to form stable complexes with
d- and f-block metal ions [3—6]. However, through the
literature survey no intensive work on their thermal
properties were reported. Nowadays, the thermal anal-
ysis techniques (DTA, TG, DSC, etc.) play an impor-
tant role in studying the structure of metal com-
plexes [7—12]. Recently, the highly insulating dimeric
and polymeric metal complexes of Schiff’s base de-
rived from isoniazide and salicylaldehyde were re-
ported [13], where the study revealed that the com-
plexes are characterized by a higher thermal stability.
The ligand coordinates in the keto form to give
monomeric and polymeric complexes. The keto form
of the ligand in the complexes changes into enol one
through the loss of HCI or HNO; upon heating on the
solid-state. The monomeric complexes are thermo-
chromic in both solid-state and DMF solution. The
present study extends for preparation and investigation
of different aroylhydrazone metal complexes, and ac-
cording to our programme, the thermal behaviour and
some solid-state reactions (keto-enol transformation,
polymerization, etc.) of complexes will be studied.
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Experimental

All reagents were of pure analytical grade and were
used as supplied from Aldrich.

Preparation of ligands (Schiff’s bases)

The Schiff’s bases were prepared by condensation of
isoniazide and p-hydroxybenzaldehyde (L"), 2,4-di-
hydroxybenzaldehyde (HL") or 2-hydroxy-1-naphth-
aldehyde (HL™") in (1:1) mole ratio in EtOH. The mix-
ture was stirred with slow evaporation for 3 h. The
precipitates obtained were collected, washed with
EtOH several times and dried. The spectral and analyt-
ical data confirm the formation of Schiff’s bases.
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Preparation of the complexes

Complexes 1-8 were prepared by template synthesis, by
addition of stoichiometic amount of ethanolic solution
of metal chloride to a hot ethanolic solution of iso-
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niazide and the appropriate aldehyde in (1:1:1) mole ra-
tio. A precipitate was formed after stirring in air for 1 h.
Petroleum-ether (60—80) was added to assist a good pre-
cipitation. The precipitate obtained was filtered off,
washed subsequently by EtOH several times and dried
over CaCl,/P4Oy. Elemental analyses (C, H and N)
were carried out at the microanalytical centre, Cairo
University, Egypt. Metal(Il) contents were determined
by standard complexometric titration. KBr-IR spectra
were recorded using a Perkin-Elmer 1430 spectro-
photometer. Electronic spectra were measured in Nujol
mulls using a Perkin-Elmer Lambda-4B spectrophoto-
meter. Magnetic susceptibility measurements were car-
ried out at room temperature on a modified Gouy-type
magnetic balance, Herts SG8 SHJ England. Diamag-
netic corrections were calculated from the values given
by Selwood and Pascall’s constants [14]. The molar
conductivity measurements were done in DMF (107 M)
using a Tacussel conducometer type CD6N. The ther-
mal analyses (TG and DTA) were carried out using a
Shimadzu DTA/TG-50 with a heating rate of
10°C min', in presence of nitrogen atmosphere. The
flowing rate of N, was 30 cm® min .

Results and discussion

The prepared complexes are stable in air at room tem-
perature. Generally, they are sparingly soluble in most
organic solvents. Complexes 1-3 and 5 have an appre-
ciable solubility in hot DMF. The molar conductance
value of these complexes are considerably lower than
those of univalent electrolytes in that solvent, indicat-
ing coordination of the chloride ions [15]. Com-
plexes 4, 6-8 are sparingly soluble or insoluble in hot
DMEF. This behaviour may be attributed to their
dimeric nature in the solid-state.

IR spectra

IR spectral data of the free Schiff’s bases and their
metal complexes are given in Table 2. The spectra of
ligands HL" and HL™ display a splitted band in the
range 3230-2600 cm ' that is assigned to V(OH---N) or
V(NH---O) [16], which confirms the tautomerism in
these ligands. Ligand L' displays a medium band at
ca. 3230 cm' is assigned to VNH of secondary amide.
The spectra of all ligands display also bands in the re-
gions 1680-1650, 1630-1620, 1610-1580 and
1560-1550 cm ' due to amide I, v(C=N) (azomethine
of aromatic Schiff’s bases), v(C=C) of pyridine/phenyl
or naphthyl rings and amide II, respectively [17]. The
bands at 1330-1290, 1170—1130 and 700-650 cm ' are
assigned to 8(C—OH) of phenol or naphthol moiety,
v(C-0) of phenol/naphthol moiety and YC—OH of phe-
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nol/naphthol moiety, respectively [17]. The careful in-
vestigation of the spectra of the complexes and their
corresponding ligands indicated that:

+ The bands of vNH and amide II appear in the spec-
tra of both ligands and complexes at the same posi-
tion, confirming that NH moiety does not partici-
pate in the coordination. The observed minor shift
to lower frequency of dNH (amide II) for some
complexes may be due to its presence in chelate
system rather than the open system of the ligands.

* The bands of amide I, and vC=N (sometimes
screened by the strong band of pyridine/phenyl or
naphthyl rings at 1600 cm ' are shifted to lower fre-
quency on complexation, due to their participation in
the mode of coordination. Cu(Il) complex 2 is charac-
terized by the appearance of an additional strong
band at 1725 cm ' due to v(C=0) of ketoenamine tau-
tomer of phenolic ring of the tautomerism of the
Schiff’s base, the data suggest the presence of such
complex in a mixture of two tautomeric forms [18].

For HL"™, the 8(C-OH) of naphtholic skelton
at 1330 cm ' and C-OH deformation of naphtholic
skelton at 690 cm ™' disappeared on complexation, con-
firming the deprotonation of naphtholic (OH) through
the coordination with metal ions. This was also con-
firmed by the observed shift of v(C—O) of naphtholic
skelton from 1160 cm ' (in the ligand) to 1140 cm ™' (in
the complexes). This behaviour was not observed in
the spectra of complexes of p-hydroxybenzaldehyde
moiety (LI), instead, the above three bands appear in
their normal positions. This indicates that HL™' be-
haves as monobasic tridentate ligand whereas L' be-
haves as a neutral bidentate ligand.

« For HL", the spectra display two bands at 1330
and 1300 cm' due to §(C—OH of the phenolic
skelton), two bands at 700 and 650 cm (YC-OH)
and two bands at 1170 and 1130 cm ™' (vC—O). This
doublet nature of the peaks for each type is due to the
presence of two phenolic (—OH) substituents on the
phenyl ring [19]. On complexation, the two bands
at 1300 and 650 cm ' of §(C—OH) and (YC—OH) dis-
appeared, whereas the bands at 1330 and 700 cm
still present. This indicates that one phenolic —OH is
deprotonated (o-substituent) whereas the other one
does not (p-substituent). On the other hand, one of the
two vC—O of phenol (1170 cm™") appears nearly in its
position as for the ligand, whereas the other shifts to
lower frequency, (from 1130 for ligand to 1090 cm™'
for complexes). This behaviour indicates that HL"
behaves as monobasic tridentate ligand and has free
p-OH group. Furthermore, the bands at 570470,
460-420 and 340-305 cm™' which are not present in
the spectra of the free hydrazones are assigned to
v(M-0), v(M-N) and terminal v(M—Cl), respec-
tively [20]. The dimeric nature of the complexes was
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also supported by the appearance of a new band
within the range 740-720 cm ', of di-lt oxo bridged
ring vibration [21].

Electronic spectra and room temperature
magnetic moments (LLes)

Co(Il) complexes

The spectrum of cobalt(Il) complex, 1 shows a multi-
ple strong band in the range 710-600 nm, and its mag-
netic moment value (4.56 BM) typified tetrahedral ge-
ometry [22]. The spectra of cobalt(Il) complexes, 3
and 6 exhibit two absorption bands in the range
700—680 and at 530 nm, indicating an octahedral ge-
ometry around cobalt(Il) ion [22]. The room tempera-
ture magnetic moment values (Table 1) are lower than
those corresponding to the high-spin value for mono-
meric complexes, due to the spin coupling via phenolic
or naphtholic oxygen bridges [23] (vide IR spectra).

Ni(1l) complexes

The spectra of nickel(Il) complexes, 4 and 7 show
bands in the range 710 and 500 nm, due to high spin
five coordinate geometry [24]. The lower magnetic
moment values for nickel(I) complexes are attributed
to the spin coupling via phenolic or naphtholic oxy-
gen bridges [23], (vide IR spectra).

Cu(Il) complexes

The observed broad absorption band in the spectra of
copper(Il) complexes near 560-550 nm suggests a
square planar environment around copper(ll) ion [24].
The magnetic moment values of copper(Il) complexes,
2 and 5 (Table 1) are within the normal range of mono-
meric copper(Il) complexes. For copper(Il) complex, 8
the value of magnetic moment is lower than that of the
monomeric one suggesting copper—copper interaction
through naphtholic oxygen bridges [23]. On the basis of
the above discussion, together with elemental analysis
data, molar conductance and thermogravimetric analy-
sis (Tables 1-3) the Formula 1 can be suggested.

Thermal studies

DTA and TG data of the investigated complexes are
given in Fig. 1, Table 3. The curves are characterized
by endothermic peaks in the temperature range
25-327°C, assigned to loss of solvents of crystalliza-
tion (except for complexes 3 and 5), as indicated from
TG mass losses in that temperature range. The ap-
pearance of more than one endothermic DTA peak
confirms that the solvents are not isoenergetically
bound and thus their elimination takes place via dif-
ferent steps. For cobalt(Il) complex 3 and copper(Il)
complex 5 of ligand (L"), the TG curves show no
mass loss in the indicated temperature range. Indicat-

Table 1 Elemental analysis, magnetic and electronic spectral data for the complexes

Calc. (found)% ) A/ Electronic
No. Compound Colour gf\t/} cm® Q' mol™ spectra/
C H N M in DMF nm
ligand L' buff - - - - - - -
P " 40.3 5.0 8.8 12.3 710-600
1 [CoL'Cl,]-(2H,0+1.5EtOH) green (39.9) (5.1) (85 (12.0) 4.65 21.9 S/br
[P greenish-  33.5 4.5 9.9 13.6
2 [CuL'Cl,]-5H,0 brown (32) (42)  (93) (3.1 1.97 28.6 500 br
ligand HL" pale- - - - - - - -
orange
1L 42.6 3.5 11.0 15.5 700-600s/
3 [CoL"(H,0)C1],-0.5EtOH brown @20) (.6) (95) (150) 32 21.9 br
P yellow- 46.1 4.9 9.5 13.2 710 w,
4 [NIL"Cl)-4EOH orange (46.0) (5.0) (10.5) (12.6) 2.08 a 590 s
M. " orange- 40.2 3.9 10.4 15.7
5 [CuL"Cl1]-2H,0+0.25EtOH red 403) (38) (100) (157 1.84 61.3 550 br
ligand HL™ yellow - - - - - - -
1 ) " 48.8 4.7 9.0 12.6 680 br,
6 [CoL"(H,0)Cl],-(2H,0+2EtOH)  red 484) (46) (82) (12.6) 3.0 b 530 br
I 43.0 4.6 8.9 13.3 585 s/br,
7 [INILTCIL10H0 red 43.0) (47 (84 (130 12 b 500 s
i ) " 50.3 4.4 9.3 14.0
8 [CuL™],Cl,-(2H,0+2EtOH) red 497) (44)  (9.7) (13.9) 1.26 a 560 br
a — partially soluble, b — insoluble
J. Therm. Anal. Cal., 81, 2005 341
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ing that the corresponding endothermic DTA peak is
assigned to lattice or chemical rearrangement of the
compounds. From the DTA curves, the desolvation
process was followed by another asymmetric endo-
thermic peak (sometimes splitted). This peak is as-
signed to completion of the desolvation process to-
gether with the loss of HCl molecules as indicated
from TG mass loss, to give the dimeric or polymeric
complexes with the enol form of the ligands. Com-
plex 8 completes its desolvation during the decompo-
sition of the enolic form.

Co(Il) complexes

DTA and TG curves (Fig. 1) pointed that the formed
enolic intermediates of cobalt(Il) complexes 1, 3 and 6
are generally unstable and spontaneously decomposed.
The exothermic DTA peaks in the temperature
range 346—604°C are assigned to the decomposition of
di-p-chloro bridge (for 1) or di-p-oxo four-membered
ring [25] (for 3 and 6). The compounds complete their
decomposition through exothermic processes to give a
mixture of CoO and carbon as a final product [12] for

Exo—
Exo—

Mass/%o

DTA/a. u.
DTA/a. u.

100 300 500
Temperature/°C

100 300 500
Temperature/°C

Fig. 1 DTA and TG curves of complexes 1-8
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3 M=Co(ll); x=H,0:

v=Cl and Z=0.5EtOH

4 M=Ni(Il); x=0; y=Cl and Z=4EtOH
6 M=Co(ll); x=H,0; y=Cl and Z=(2H,0+2EtOH)
7 M=Ni(11); x=0; v=Cl and Z=10H,0
8 M=Cu(Il); »=0:  y=0 and Z=(Cl,+2H,0+2EtOH)
0.,
< ) =1 for complexes 3, 4
N / \0 =1M for complexes 6-8
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Formula 1

complexes 3 and 6, respectively, (vide TG data, Ta-
ble 2). Cobalt(Il) complex 3, is solvatochromic in
DMF where its brown colour changes into green in hot
DMF and is attributed to geometry change, as indi-
cated from the electronic spectra. The observed shift of
(d—d) transition band of the brown form from 700—680
to 720-580 nm (multiple strong band) for the green
form indicates change in coordination geometry from
octahedral to terahedral, respectively [22]. The ob-
served solvatochromic behaviour can also be explained
on the basis of dehydrating action of DMF along with
its basic character. The two factors enhance the re-
moval of water as well as HCI. The removal process is
followed by conformational changes of the four-
membered di-p-oxo-bridge to give the distorted enolic
tetrahedral configuration. This change can be repre-
sented as follows:

J. Therm. Anal. Cal., 81, 2005
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[CoL" (H,0)Cl], -05EtOH
Complex 3, keto (brown)
DMF, —(2H, 0+ 2HCI + 0.5EtOH)

[CoL" ],

enol (green)

Ni(1l) complexes

The thermal investigation indicated that the enolic
forms obtained during the heating of nickel(Il) com-
plexes 4 and 7 are thermally stable up to 320
and 365°C, respectively. The structure of the enolic

Table 2 IR spectral data for the complexes

forms were confirmed from electronic spectra, mag-
netic susceptibility measurements and IR spectra.
Electronic spectra of the solid complexes and their
heated forms up to 270°C (for 4) and 350°C (for 7) are
significantly different. The observed (d—d) bands in
the range 710-500 nm deformed and shifted to be-
come a single broad band centered at 500 nm, indicat-
ing a change in coordination geometry towards the
planar configuration. This change was also confirmed
by magnetic susceptibility measurements which give
diamagnetic properties for the heated forms. On the
other hand, IR spectra of the heated forms show no
characteristic peaks for v(NH), amide I and amide II.

IR/cm™
No.  Compound v(OH-N) . vC=N vC=C .
vNH (NH-O) amide [ azometh. arom. amide II
L' 3230(m) - 1660(s) 1620(s) 1600(s)  1560(s)
1 [CoL'Cl,]-(2H,0+1.5EtOH) 3230(m) - 1640(s) 1610(s) 1590(s)  1559(m)
[ B 1725(s) 1590(m)
2 [CuL'CL,]-5H,0 3230(m) 1645(s) 1610(m/s) |2 (m) 1555(m)
1 1610(m)
HL - 3230-2600(m/s)  1650(sh) 1630(s) 1550(s)
1585(s)

3 [CoL"(H,0)Cl1],-0.5EtOH 3230(m) - 1630(m) 1610(s/br)  1610(br)  1550(m)
[NiL"Cl],-4EtOH 3230(m) - 1630(m) 1610(s/br)  1580(m)  1550(m)
[CuL"Cl]-2H,0+0.25EtOH 3230(m) - 1640(s) 1610(s) 1585(m)  1550(s)

I -~ - 1600(111)

HL 3220-2720(m/s)  1680(s) 1630(s) 1580(m) 1550(s)

6 CoL 1600(m)
[CoL"(H,0)Cl],-(2H,0+2EtOH)  3200(m) - 1635(m) 1615(s) 1585(m) 1535(s)

7 [NiL"CI] 10H,0 3220(m) - 1640(sh)  1612(sh) }gggg 1555(m)

8 I 1595(s)
[CuL"],CL,-(2H,0+2EtOH) 3220(m) - 1630(s) 1615(s) 1585(5) 1555(s)

No.  Compound 3C-OH vC-0 U“/Ox " VM-0 VM-N vM-Cl

B \_O/

L' 1290(s) 1170(s) - - - -
[CoL'CL]-(2H,0+1.5EtOH) 1290(s) 1170(s) - 470(m) 420(m) 310(s)

2 [CuL'CL,]-5H,0 1290(s) 1170(s) - 520(m) 450(m)  320(m)

I 1330(s) 1170(s) B B B B

HL 1300(s) 1130(s)

3 [CoL'(H,0)Cl},-0.5EtOH 1330(s) 110197&(;)) 740(m) 525(m) 460(m)  330(m)

o1 1170(s)
4 [NiL"Cl],-4EtOH 1330(s) 1090(s) 720(m) 540(m) 460(m)  305(m)
I 1170(s)

5 [CuL"Cl]-2H,0+0.25EtOH 1330(s) 1090(s) - 530(s) 460(s) 305(s)

HL™ 1330(s) 1160(s) - - - -

6 [CoL"(H,0)Cl],-(2H,0+2EtOH) - 1140(s) 745(s) 530(m) 445(m) 330(m)

7 [NiL"Cl],-10H,0 - 1140(m) 746(m) 500(m) 420(m)  340(m)

8 [CuL",Cl,-(2H,O+2EtOH) - 1140(s) 715 520(m) 450(m)  320(m)

s — strong, m — medium, sh — shoulder, br — broad
J. Therm. Anal. Cal., 81, 2005 343
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This behaviour confirms the structural changes due to
the coordination of the ligands in their enol form
through the loss of HCIl molecule. These solid-state
reactions can be represented as follows:

[NiLHCI]z - 4FtOH —2%°C. ~4(EtOH+ 2HCD [NiLH 1
Complex 4 enol - form
keto - form (square planar)
[NiLmCI]Z ‘10H,0 350°C, —(10H, 0+ 2HCI) [NiLm 1
Complex 7 enol - form
keto - form (square planar)

DTA and TG data (Table 3) indicated that the
complexes start their decomposition at 320 and 365°C
to give NiO and a mixture of NiO and carbon as a fi-
nal product [12] (vide TG data) for complexes 4
and 7, respectively.

Table 3 Thermal data for the complexes

Cu(Il) complexes

DTA curve (Fig. 1) of the greenish brown monomeric
copper(Ill) complex 2 display a splitted strong DTA
peak in the temperature range 156-223°C. From TG
data (Table 3), this peak represents a loss of three mol-
ecules of water of crystallization together with one HCI
molecule giving a polymeric dark green form at 223°C
(in which the ligand coordinates in its enol form as
monobasic bidentate ligand). Therefore, the complex 2
is characterized by thermochromic properties. As indi-
cated from magnetic moment and spectroscopic mea-
surements, the observed thermochromism is attributed
to geometry and structural changes. The electronic ab-
sorption spectra indicated that the complex displays a
geometry changes in both DMF and in the solid-state
upon heating. The observed broad band in the
780—700 nm range (in Nujol mull) of the spectrum of
the dark green form is indicative of five coordinate
copper(Il) [26]. This geometry change was also con-
firmed by IR spectra. Where the dark green form

Temperature/°C Mass loss/%
No. Reaction Leaving species
DTA TG calc. (found)
25-125 25-125 3.8(3.8) a H,0
135-327 135-327 8.6 (8.7) at+d s
1 327364 327364 172(17.5) d ‘(_}gﬁ%ﬁ‘é%g?)
364-604* - (=) b (decomposition of di-Ji-chloro-bridge)
25-156 25-156 7.7 (7.6) a —2H,0
2 156-223 156-223 19.4 (19.4) a —3(H,O+HCI)
238-600* b
40-100 40-100 - - lattice or chemical rearrangement
3 150-384 150-384 17.3 (17.4) a+b+formation of enolic form —(2H,0+2HCI+0.5EtOH)
425-481%* b (decomposition of di-l-oxo bridge)
at 536 24.4 (24.6)e remain =2Co0+3C
25-170 25-170 15.6 (15.6) d —3EtOH
4 170-270 170-270 13.4 (13.1) d+formation of enolic form —(2HCI+EtOH)
320-600*  270-410 (54.8) b -
- at410 16.8 (16.5)e remain =2NiO
25-100 25-100 - - lattice or chemical rearrangement
5 150-290 150-265 20.8 (20.2) atb-+formation of enolic form —(2H,O+HCI+0.25EtOH)
327-600*  265-540 (62.5) b
- at 540 17.3 (17.3)e remain =Cu,O
25-100 25-100 3.8(3.9) a —2H,0
6 100-350 100-350 21.5(21.4) atb-+formaiton of enolic form —(2H,0+2EtOH+2HCI)
350-600*  350-558 (54.7) b (decomposition of di-p-oxo-bridge)
at 558 19.9 (20.0)e remain =2Co0+3C
25-100 25-100 5.6 (5.5) a -3H,0
100-210 110-210 11.3(11.4) a —6H,0
7 210-350*  210-350 9.5 (10.0) a+formation of enolic form —(H,O+2HCI)
365-600*  350-500 (54.0) b
at 500 19.5 (19.3)e remain =2NiO+3C
25-125 25-125 3.9@3.7) a —2H,0
125-265 125-248 8.1(8.1) formation of enolic form —2HCI
285-600% 248450 (66.5) b
at 45°C 21.5(21.7)e remain =2Cu0O+3C

*exo, a — dehydration, b — decomposition, d — desolvation, ® — final product percent
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shows no characteristic peaks for amide I (vCO), but
shows peaks for vVNH, v(CO) of free ketonenamine,
and amide II (ONH), i.e., the heated complex exists in
two tautomeric forms. The reduced magnetic moment
value (1.36 BM) of the dark-green form is an evidence
for polymerization through di-chloro-oxo-bridge [23].
So, the discussed scope is given in the following:

[CuL'Cl,]-5H,0 [CuL'Cl],
Complex 2, polymeric green form

223°C, —(5H,0+HCI)

keto greenish - brown (five coordinate)

square planar

However, the DTA and TG curves (Fig. 1) illus-
trated that the polymeric dark green form starts its de-
composition at 238°C. The observed exothermic DTA
peak with a maximum at 272°C is assigned to the de-
composition of four-membered ring [25]. The thermal
investigation of copper(Il) complexes (the orange-
red 5 and red 8) show that, their colour continuously
changed to brownish-yellow and brown upon being
heated in the solid-state up to 265 and 248°C, respec-
tively. The electronic spectra in Nujol mulls of the
solid complexes are similar to those of the heated
forms. The square planar keto complexes were only
deformed in the enol form during heating course. The
reduced magnetic moment values (1.02 and 1.16 BM)
for the enolic forms of 5 and 8, respectively, indicating
the presence of copper—copper interaction through
di-p-oxo bridge [23]. The IR spectra of the heated
forms show no characteristic peaks for VNH, amide |
and amide II, confirming the structural change due to
coordination of the ligand in its enol form through the
loss of HCI molecules. In addition, IR spectrum of the
heated form of complex, 5 displays a new band
at 725 cm', characteristic of di-p-oxo-bridge. This
band is still present in the spectrum of the heated form
of complex 8. The change in colour may be attributed
to change in the strength and symmetry of the ligand
field. Probably caused by the increased molecular vi-
bration and conformational changes of the di-pu-oxo
bridge upon heating [15]. The observed changes can be
represented as follows:

[CuL"CI]- (2H,0 +0.25EtOH)
Complex 5, keto - form, orange - red
[Cul" ],

enol - form, brownish - yellow

265°C, —(2H,0+HCI + 0.25EtOH)

[CuL" 1,Cl, - (2H,0 +2EtOH)
Complex 8, keto - form, red
[CuL™ ],

enol - form, brown

248°C, —(2H, O+ 2HCI)

J. Therm. Anal. Cal., 81, 2005

DTA and TG data (Table 3) indicated that the
enolic forms are thermally stable over the temperature
range 248-327°C. The complexes 5 and 8 start their de-
composition at 327 and 285°C, respectively. The final
product is Cu,O and a mixture of CuO-+carbon for com-
plexes 5 and 8, respectively [12]. For all investigated
complexes the final products for decomposition reac-
tions were established by means of TG/DTA and IR.

Conclusions

In the present study, cobalt(II), nickel(II) and copper(II)
complexes of some aroylhydrazone Schiff’s bases de-
rived from isoniazide with p-hydroxybenzaldehyde;
2,4-dihydroxybenzaldehyde or 2-hydroxy-1-naphth-
aldehyde are prepared and characterized, the study re-
veals that:

+ the ligands coordinate in the keto form that trans-
formed to the enol through loss of HCI upon heat-
ing the solid complexes, to give the dimeric or
polymeric (complex 2) complexes

* the enolic intermediates of cobalt(Il) complexes,
are thermally unstable whilst that of nickel(II) and
copper(Il) complexes, are thermally stable

+ cobalt(IT) complex 3 of 2,4-dihydroxybenzaldehyde
moiety is solvatochromic in hot DMF

+ copper(Il) complex 2 presents in two tautomeric
forms as a result of tautomerization of the Schiff’s
base

 copper(Il) complexes 5 and 8 are only deformed in
the enol form during heating course

+ the complexes obtained are characterized by the
presence of different solvents of crystallization
with different nature of interaction
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