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THERMAL STUDIES ON COMPLEXES OF ZINC(II)
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In recent years. a number of complexes of 5,6-benzoquinoline [1-5] and
aromatic amine-N-oxides [6-9] have been isolated and characterised. How-
ever, the thermal investigations of these complexes have been carried out
only to a limited extent. In this paper we report the thermal decomposition
characteristics. i.e. cleavage of metal-ligand bond and accompanying en-
thalpy change, as determined by thermogravimetry (TG), differential ther-
mal gravimetry (DTG) and differential thermal analysis (DTA), of zinc(II)
and cadmium(ll) complexes of 5.6-benzoquinoline-N-oxide and their in-
termediates.

EXPERIMENTAL

5.6-Benzoquinoline was obtained from Merck and its oxide was prepared
by the method described for quinoline-N-oxide [10]. The metal salts and
other chemicals used were of BDH AnalaR grade.

The metal complexes were prepared by the following general method: an
ethanolic solution of the corresponding metal salt (0.01 mole in 40 ml) was
refluxed with a solution of the ligand (0.04 mole in 30 ml ethanol) on a
waterbath for about 0.5 h. From the refluxate the complexes were separated
either on standing or on concentrating and cooling to room temperature.
The product was collected, washed with cold ethanol and finally with
diethylether and dried in vacuo over P,O,.

The elemental analyses and physical measurements were made as reported
earlier [11]. The differential thermal analysis and thermogravimetry units
employed were similar to those described earlier [12]. All experiments were
carried out in static air. Heating rates employed were 10°C min~! for DTA
and 5°C min~' for TGA.

RESULTS AND DISCUSSION

The composition together with the analytical and partial TR data of
Zn(1l) and Cd(II) complexes of 5,6-benzoquinoline-N-oxide (BenzqnO) are



0£°L8  06'88 oPD 079 0TS
8CLL TE6L HSONIPD 06 0TE 0S'IT  €€°8 it
698 90V oubzuagz -*(SONDPD 06T 007 WOSy WQpg WSETT ZEIL 958 6711 oubzusgy - L(SON)PD
91'7T  88'Y LL'6
- - - - - Wepy  WGEg WQETT 95’1z T0°S 166 Qubzuagy -2 1pD
£8°L8 9168 oPD S79  0OT¢
PIvL  OT9L ugpy  sov 09¢ 0TST LS £9°01
LOLE  TE6E oubzusgz-TaigpD  00¢ 01T WOy WOEg WSTZI 4 X2 S £S5 0801 Qubzuogy -fagpd
0L98 T6'88 opPdD 079 SIS
6608 9I'C8 ‘DPD S6€ SOE LE'L I8 £9'11
6V0F OL'TH oubzuwegz -*1DPD <67  SIT  SspF SSE€§  sOTTI 61°L S6'S W81l oubzuagy-“1DPD
8516 S$8€6 ouzZ S$19 0TS
OI'18  9¢78 HOODO'*HDNZ s6¢  OfE - 18°¢ vL9
6P°0v 91Ty Oubzuagz-T(OODFHDIUZ 08T  06f WOy wWOEg  SSTTI - 96°'S 169 Oubzudgy-Y(OOD HD)uZ
LSI6 9T°€6 ouzZ 079  S¥S
91’18  T0°€8 HSONUZ 068 0TE LOZL  vL8 9L'9
8s0v  9T'TH oubzuagz-Y(SON)UZ  S67 00T WSgp wgeg WerTl ELTIT T6'8 769 oubzuagy - (SON)UZ
e 60°S 16°S
- - - - - wopy wQgg  S6TTI 9LTT  6TS 919 oubzuogy -fuz
LST6  TEE€6 ouzZ 019  0%S
19°LL  TE6L bguz  06¢  SOE 6'S1 LSS 9’9
088 9TOb oubzuagz-tiguz 68T  S0T wWSpp wOgg  SOTTI 96T 0OL'S LS9 Qubzuagy-tiguz
SI'I6  6£T6 ouzZ 0£9  0¢£S :
ST'S8  $6'98 ‘uz 068 01€ SLL 19 60°L
LS v Qubzusgz-f1puz 067  0IT WOSH WSEY WETTT 5L £7°9 €L Qubzuagy - E DUz
SGETT
- - - - = - SOp8 UsOvZl - - - Qubzuog
[eury [enmnug ‘po[es  "pored ‘pores
‘pPoreD punog Jonpoxd a punoq punoq punog
(%) ssof 1M “dwoseg dwose@ (OW)4 (ONDE (ON)4 () uotay (%) N (%) [B19W punodwo)y

298

(1DPD pue (J)uz jo sexsjdurod apixo-p-aurjoumnbozusag-9‘s Jo viep UoNIsOdWOdIp [eulIdY) pue Y] [enied qeonireuy

1dTdV.L



299

reported in Table 1. The IR assignments are largely based on the assign-
ments in benzoquinoline and quinoline-N-oxide [13]. The decrease in the
frequency of the »(NO) vibrations from 1235 cm ! in the ligand to 1220 + 5
cm~! in the complexes is attributed to a change in the nature of the
nitrogen—oxygen bond as a result of metal-oxygen coordination [6-9]. The
8(NO) bending vibration, observed at 840 cm ™' in BenzgnO, also shows a
slight shift supporting the metal-oxygen coordination [6-9]. The bands
observed in the 450-430 cm™' region have been tentatively assigned to
metal-oxygen stretching vibration. In the thiocyanate complexes, the »(C-S)
vibrations lie in the 860-820 cm ™! region and »(C-N) in the 2080-2060
cm ™! region, strongly suggesting N-bonded NCS [14].

Thermal studies

The TG and DTG curves do not show the presence of water. TG analysis
of the complexes shows that all the Zn(II) and Cd(II) complexes are stable
up to about 200 ° C, beyond which decomposition starts and continues up to
about 300°C. Analysis of the thermograms shows that two moles of
BenzqnO are lost at this stage. It is therefore assumed that two molecules of
the ligand are loosely bonded to the metal in the complexes. On further
heating in the temperature range 305-405 ° C the complexes MX, - 2BenzqnO
(M = Zn, Cd) lose all the remaining ligand molecules. Finally, metal oxide is
obtained as residual mass at about 600°C. In all cases, the second de-
composition reaction is indicated by the endo peak and the final decomposi-
tion to metal oxide by the exo peak in the DTG curve.

Thus, the analysis of the thermograms indicates that the decomposition
process is completed in the following three steps

MX, - 4BenzqnO — MX, - 2BenzqnO —» MX, —» MO

(M =Zn, Cd; X = Cl, Br, CH,COO, NCS).

If the minimum TG decomposition temperature is taken as a rough
criterion of thermal stability, then the order for the complexes reported
herein is: Cl > Br > NCS > CH;COO.
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