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PYROLYSIS OF POLYCHELATES

IT EXPERIMENTAL

II.1 General:

(1) Reagents and solvents:

All reagents and solvents used were of C.P. grade.

(ii) Analysis of producté:

Analyses of new products were carried out for metsl,
nitrogen, carbon and hydrogen as required by known micro

methods,

(iii) Melting points:

All melting points recorded herein are uncorrected.

(iv) IR spectra:
IR absorption spectra of the compounds in KBr pellet
form were obtained on Infracord model of Perkin-Elmer or

Bpkman IR-5 spectrophotometer.’
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(v) Electrical resistivity:

BlectricGal resistivity of the compounds in the form
of pressed pellet was measured on Ellico's Million

megohmme ter Model RM-T70 at room temperature.

(vi) Magnetic susceptibility:

Magnetic susceptibility of the metal chelates was

determined on Gouy's magnetic balance at room temperature.

(vii) Thermal analysis:

Thermal analyses (DTA and TGA) of the compounds were
dbfained under the conditions of static air using Fisher
thermal analysis equipment with Cahn electrobalance.

The observations and results of fhe various
determinations for different compounds are given at

appropriate places in the following pages.

IT.2 Polychelates of Chloranilic acid and their Pyrolysis:

(1) Cobalt(II), Nickel(IT), Copper(I1I) Lead(II), Iron(II)

and Urényl(II) chelates of chloranilic acid:

Metal salt (0.01 mole) dissolved in alcohol with
few drops of aqueous acetic acid, was added slowly to the
solution of chloranilic acid (0.01 mole) in alcochol with

continuous stirring. The mixture was kept over-night and

filtered. The precipitates were washed with hot water and



alcohol and dried. These polychelates Qere foﬁnd
insoluble in common organic solvents. They were

analysed and their magnetic suseeptibility and electrical
registivity were determined and their IR spectra and
thermograms (DTA and TGA) were obtained. The results are

presented in'%ébles II.2(a) to (c¢) and figures II.2(1) to(x).

(ii) Zyrolysis of Polychelates:

These compounds, were pyrolyzed in quartz tube with
‘continuous evacuation at 310-3000 and 530-6000. Residual

product left in the tube was taken out, washed with alcchol

and acetone and dried. The products were agnalysed and
their magnetic susceptibility and IR spectra were obtained.
The results are presented in tables IT.2(d) to (g) and

figures II,2(i) to (vi)..

II.3 Polychelates of 3,3'-diacetyl 4,4'-dihydroxy diphenyl

sulphone and their pyrolysis:

(1) 3:3'-diacetyl 4:4'-dihydroxy diphenyl sulphone (DAS):

(a) Diacetate derivative of 4:4ﬁ-dihydrg§y diphenyl

sulphone : Fo 10 gms of 4:4' dihydroxy diphenyl sulphone
were added 23 ml of acetic anhydride and few drops of

o
pyridine. This mixture was warmed to 60° - 70°C for about

15 minutes when clear solution was obtained. The solubtion

was poured over crushed ice. The white precipitates were
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filtered, washed with water and dried,

(b) . DAS (Fdes migration method): 10 gms of the above

diester derivative and 33 gms of anhydrous aluminium
chloride were transferred to 250 ml round bottom flask
and heated in o0il bath at 140°C for one hour with air
condenser having guard tube at the top. The temperature
was raised to 150°C for five hours and then the mass was
cooled,. The solid mass was powdered and &as discharged in
ice cooléd water with hydrochloric acid with continuous
stirring. The gummy precipitates were filtered, washed
with 253 HCl and finally with water. The product was
recrystallized from alcohol or acetic acid. The melting .
point was found to be 193-94° C. It was tested for its
ketonic group with the reagent 2:4-dinitfo phenyl hydrazine
when the hydrazone derivative was obtained with melting

point 268-69°C,

Analysis found % C 58,1, % H 4,1

CiH 408 requires % C 57.5, % H 4.2

(ii) Copper(II), Cobalt(II) and Nickel (II) polychelates of DAS

Metal acetate (0.01 mole) and ligand (0,01 mole)
dissolved in ammonia separately were mixed with continuous

stirring and left over-night, The precipitates were
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filtered, washed with alcohol and dried; These
polychelates were found insoluble in common organic
solvents. “Their analysis, magnetic susceptibility and
electrical conductivity were determined and their IR
spectra and thermograms (DTA and TGA) were obtéined. The
results are given in tables II.3:(a) to (c) and figures
1I.3 (i) to (iii).

(iii) ©Pyrolysis of Polyechelates:

These compounds were pyrolyzed in quartz tube under
continuous evacuation for one hour at 510-3000. The
residual products were collected, washed with alcohol and
acetone and dried. Their analysis; magnetic susceptibility
a£d IR spectra were obtained. The results are given in

tables IT.3(d) and (e) and figure IT.3(i)

II.4. DPolychelates of 2,4-dinitroso resorcinol and their
‘ szolzsis;

(i) 234-dinitroso~resorcinol (DNR): 22 gms of resorcinol,

9 gms of sodium hydroxide and 27.6 gus of BaNo0,. were
dissolved in cold water to keep the tempéréture O~5OC.

50% sto4 was slowly added to the éolﬁtion with vigorous
stirring till the pH of the solution be came 4, The yellow
precipitates were filtered, washed with cold water and little

agueous alcohol,“dried at 60°C,Vand re;crystallized from
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glacial acetic acid. Melting point 3 152°% (}iteratare

melting point : 152°C).

(i1) Cobalt(II), Nidkel(II), Copper(II), Iron(II),
ﬁanganese (II) and Lead(Ii) chelates of DNR: Metal

salt (O.O1Améle) dissolved in glacial acetic acid with
few dfops of water was added to 2:4*diﬁitroso resorcinol
(0.01 mole) in glacial acetic acid with stirring and left
overnight. The precipitates were filtered, washed with
water and alcohol and dried at 70-80°C. These chelates
were fouﬁd insocluble in common organic solvents. their
analysis, magnetic susceptibility and electrical conductifity
were defermineﬂ‘and their IR spectras and thermograms (TGA)
were obtained. The results are given in tables

II.4(a) to (¢) and figures II.4 (i) to (iii).

(iii) ZPyrolysis of chelates: These chelates were

pyroiyzed in miligram gquantity in quartz tube with
continuous evaccuation at 300~20°C. Some chelates like
cobalt, lead were found explosive; so these were pyrolyzea
with very little quantity of the initial products with
precuations. The residue was washed with alcohol gnd
acetone and dried. These were found insoluble in common
organic solvents. Their analysis, magnetic susceptibility
and IR spectra were obtained. The results are given in

tables II.4(4) and (e) and figures IT.4(iv).
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II.5 Polychelates of (i) tetrazotized benzidine coupled

v&ith resorcinol (BAR) énd (ii) tetrazotized 4,4'-diamino

stilbene 2, 2'-dlsu1phonlc acid coupled with resorclnol(SAR)
and their pyrolysis

(1—a) Tetrazotlzed benzidine coupled with resorcinol

To the solution of 18. 4gms of benzidine (0.1 mole)
dissolved in 40 ml of conc. hydrochloric ac;d and 200 ml
distilled water and cooled in ice bath to a temperature
of 0 - 5°C was added the solution of 13.8 gms. sodium
nitrite (0.2 mole) slowly with vigorous stirring, keeping
the temperature of the mixture 0 - SIOC. To this mixture,
wére added 40 gms of ures, the solution was stirred well

;

and kept for one hour.

22 gms of resorcinol (0.2 mole) dissolved in a
solution of 15 gms of sodium hydroxide in 200 ml distilled
water, were taken in a flask, cooled in iice bath to
maintain fhe temperature 0-5°C. To this solution was
added the tetrazotized benzidine solution slowly with
éonstant stirring maintaining the pH 9 to 10. The
solution was then boiled to two~third of its volume,
 filtered and cooled. 20% hydrochloriclacid solution was
added és required when red precipitates were obtained,
These ﬁere filtered, washed with hot water and alcohol,

and dried af 70 -~ 8000. The melting point of the compound

o
is above 300 G.
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Analysis ;-

) Found % G : 66.6 % H 4.2
0243183404 requires % Ci 67.6 % H 4.2
(i-b) cobalt(II), Copper(II), Nlckel(II) Manganese (II),
Iron(II) and Lead(II) Polychelates of BAR in dimethyl

formamlde.

Iigand (0.01 mole) and metal acetate (0.01 mole)
dissaived“seperately in dimethyl formamide, were mixed
slowly with stirring and kept overnight. They were
refluxed on sand bath for two hours and cooled. The
precipitates were filtered, washed with alcohol and
acetone and dried at 100°C. The analysis, magnetic
susceptibility, and electrical conductivity were
determined and their IR spectra and thermograms (DTA and
TGA) were obtained. The results are presented in tables

II.5(2) to (¢) and figures IT 5(1),(ii), (iv), (v) and(vii).

(i-¢) . Pyrolysis of polychelates; These polychelates
were pyroiyzéd in quartz tube with continuous evaccuation
at 410-430°C for one hour. The residual products were
taken out of the tube, washed w1th alcohol and acetone
and dried. The analysis, magnetic suscept;billty, and

IR spectra of these products were obtained and the results

are given in tables ITX.5(d) and (e) and figureg 11.5(11),\31

7
i
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(ii-a) Tetrazotized 4:4'-diamino stilbene 2:2'~disulfonic

acid coupled with resorcinol (SAR):

To the solution of 38 gms of 4,4'-diamino stilbene~

2,2'-disulfonic acid (0.1 mole) dissolved in 40 ml conc.

hydrochloric acid and 200 ml distilled water, was added
a solution of 13.8 gms sodium nitrite (0.2 mole) with

~constan't stirring and maintaining the temperature 0—500.
To this mixture, 40 gms urea were added and the mixture

was kept for one hour. -

22 gms of resorcinol (042 iole) dissolved in the
solution of 15 gms sodium hydroxide in 200 ml water were
taken in a flask and cooled to 0-5°c. The tetrazotized
solution of benzidine was added slowly to the alkaline
solution of resortinol, with constant stirring, maintaining
the pH 8-10. It was boiled to two-third its volunme,
cooled, and acidified with hydrochloric acid. To this
solution was added saturated sodium chloride solution to
get the precipitates. These were filtered, washed with
water and little alcohol and dried at 70-80C. The

melting point of this compound is above BOOOG.
Analysis s

Found % N 904‘
026H20N401032 regquires % N 9.2
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(ii-b) Cobalt(II), Nickel(II) and Copper Polychelates
‘ of SAR~ ' '

Metal acetate (0.01 mole) and ligand (0.01 mole)

dissolved seperately in liquor ammonia were mixed slowly
with vigorous stirring. The mixture was left over night.
The precipitates were filtered, washed with little ammonisa,
water and alcohol and dried at 70~80°C. They were analysed
and their magnetic susceptibility and electrical
conductivity were determined and their IR spectra and
thermograms (DTA and TGA) were obtained. The results are
given in tables II.5(a) to (¢) and figures IT.5(iii), (vi)

and (viii).

(ii-c) Pyrolysis of Polychelates;:

These compounds were pyrolyzed at 410—43000 in quartz
tube under continuous evaccuation for one hour. The residual
products were taken out of the tube, washed with alcohol and
acetone and dried. The analysis, magnetic susceptibilities
and IR spectra were studied. The results are given in
tables ITI.5(4) and (e) and figure II.5 (iii)

II1.6 ©Polychelates of (i) tetrazotized benzidine coupled with

2-hydroxy 3-Naphthoic acid (BAN) and (ii) tetrazotized

4,4'-diamino stilbene 2,2'-disulphonic acid coupled with

2-hydroxy 3-naphthoic acid (SAN)
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(i-a) Tetrazotized benzidine coupled with 2-hydroxy

3-Naphthoic acid (BAN):

To the solution of 18.4 gms benzidine (0.1 mole)
dissolved in 40 ml conec. hydrochloric acid aﬁd 200 ml
distilled water and cooled in icebath to a temperature
of 0-5°C, was added the solution of 13.8 gms of sodium
nitrite (0.2 mole) slowly, with constant stirring, keeping
the temperature of the reaction mixture O-SOC. To this
solution was added 40 gms Urea. The solution was stirred
and kept in icebath for éne year.,

37.6 gﬁs of 2-hydroxy 3-naphthoic acid (0.2 mole)
dissolved in the solution of 3C gms sodium hydroxide in
200 ml distilled water was taken in a flask tooled to
0-5°C. To this solution was added the solution of
tetrazoitized benzidine slowly, with constant stirring,
maintaining the pH 9-10. The mixture was boiled to two-third
its original volume, cooled and to it was added 20%
hydrochloric acid slowly to get the pH of the mixture 3-4
vhen precipitates were obtained. These were filtered,

washed with hot water and alcohol and dried at 70—8000.

The melting point of the compound is above 30003.

Analysis -

found % C s 69.1 % H 4.0

o

7017 % B 3.8

e

054H22N406 requires % C
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(i-b) Cobalt(II), Copper(II), Nickel(II) Polychelates

of BAN-iﬁ Dimethylvformamide:
Metal acetate (0.01 mole) and ligand (0.01 mole)
dissolved seperately'in dimethyl formamide were mixed
slowly and kept overnight. They were refluxed on sand
batﬁ for three hours and coocled. The precipitates were
filtered, washed with water and alcochol and dried at
70-8000. The analy<is, magnetic susceptibility, amd
electrical conductivity were determined and their IR
spectra and thermograms (DTA and TGA) were obtained. The
results are presented in tables II.6(2) to (c) and

figures II.6 (i), (iii) and (v).

(i-¢) DPyrolysis of Polychelates

All these compounds were pyrolyzed in quartz tube
at 310-33000 under continuous evaccuation for one hour.
The residual products were taken out and washed with alcohol
and acetone and dried. The analysis, magnetic susceptibility

and IR spectra.were studied and the results are given in

tables II.6 (d) and (e) and figure  II.6 {i).

(ii-a) fTetrazotized 4,4'-diamino stilbene 2,2'-disulfonic

acid coupled with 2-hydroxy 3-naphthoic acid (SAN)

38 gms 4,4'=-diamino stilbene 2,2'-disulfonic acid

(0«1 mole) were dissolved in 4¢ ml conc. hydrochloric acid
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and 200 ml distilled water and ccoled to 0-500 in-icebath -
To this solution was added a solution of 13%.8 gms

sodium nitrite (0.2 mole) slowly, with constant stirring,

maintaining the‘temperatﬁre 0—500 and finally 40 gms Urea

were added. This mixture was left for one hour.

37.6 gms 2-hydroxy 3-naphthoic acid (0.2 mole) were ’
dissolved in sodium hydroxide solution‘andxcooled to

O°500 in ice bath. To this solution was added tetrazotized
solution slowly, with coﬁstant stifring, maintaining the
PH 8-10+. This mixture was boiled to half its volume and
was acidified with hydrochloric acid and precipitated by
hddition of saturated sodium chloride solution. 7he
precipitates were filtered, washed witﬁ water and alcohol

and dried. The compound does not melt upto 36000.

Analysis

.9

(ii-b) Cobalt(II), Copper(II), Nickel(II) Polychelates of

SaN
Metal acetate (0.01 mole) and ligand (0.01 mole),
diesolved seperastely in liquor ammonia, were mixed slowly
with constant stirring and left overnight. The
precipitates were filtered, washed with ammonia and

alcohol and dried.
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- The analysis, magnetic susceptibility and electrical
conductivity were determined and their iR spectra and
thermograms (DTA and TGA) were studied. The observations
are presentedwinAtablés iI.6(a) to (¢) and figures

I1.6 (ii), (iv) and(vi).

(ii-c) ZPyrolysis of Polychelates:

These compounds were then pyrolyzed at 310-330%C in
quartz tube under vacuum for one hour. The residual
products were taken out of the tube, washed with alcohol

and acetone, and dried.
These were analysed and their magnetic susceptibilities
and IR spectra were obtained. The results are given in

tables IT.6 (d) and (e) and figure IT.6(ii).



