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II. 1. Geperal :

(1) Reagents_and_solvents :
411 reagents and solvents used were of CeP.grade

or better unless otherwise stated.

(11) Apalyses of new products :

Analyses of new products were obtained for metal,
nitrogen, carbon and hydrogen as required, by known micro-

methods.

(ii1) Meltinz points
A1l melting points recorded herein are uncorrected.

(iv) UY_Spectrs : ‘
Ultraviolet absorption spectra of a few compounds
in suitable solvents were obtained from the readings of
the Beckman Spectrophotometer Model DU using 10 mm,

~

matched guartz cells.

(v) IBR_Spectra :
IR absorption spectra of a few compourds in KBr

pellet. form were obtained on Infra=-cord model of Perkin-

Elmer Bpectrophotometer.

(vi) Magpetic susceptibility :
Magnetic susceptibilities of transition metal

compourds were determined on Gouy's magnetic balance at
room temperature using three tubes calibrated with

ferrous ammonivm sulphates

-
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(vii) Therma) aralyses : '

Thermal analyses ( DoT.As and T.Gohs) of some
of the complexes were obtained in nitrogen atmosphere

using Lenseis model,

(viii) PRElectrical resisbivity s

Blectrical resistivity of all substances in the
form of pressed pellets were measured on Elico's million

megohm-neter Mydel RM-70,

A pellet,1.l cm. in diemeter ard about 1.5 mm.
thieck, obtained by pressing the powder at about 6600 psi
in a ste2l mould, was pressed between brass plates ard
Placed in a2 small tube furmace for measurements of

resistivity over a range of temperature,

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

appropriate places 1n the following pagess
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II, 2. 2,3-Dibydroxy-p-bepzoguirone and its. transitiop
metal complexes :

(1) 2,5-Dihydroxy-p-benzoguirope :

It was prepared by the method of Jones and

235
Shonle .

4 500 cc. three-mecked flask vas provided with a
dropping funnel, a thermometer and 2 heavy glass stirrers
In the flask were placed-20C gms. of 50 % sodium hydroxide
solution and 27.5 gms. of hydroquinore. This mixture was
well stirred while 100 cc. of 27 % hydrogen peroxide were
added dropwise from the dropping funnel. 4s scon as the
temperature of the reaction reached 4500, the flask was
surrourded with an ice-bath and the rate of additien of
hydrogen perokide was adjusted so that the temperature
was maintained between 45 to 5000, About thirty minutes
were required for the addition. Stirring was continued
for two hours. The ice-bath was removed but the temperature
wag watehed closely ard kept below 5000 by occasional
cooling. The reaction mixture now consisted of a thick
paste of red-orange sodium salt of 2,5-dihydroxy-p=-
benzoguirone. It was siirred into 500 gms. of crushed ice
and acidified with a mixture of 225 cc. of 36 %
hydrochloric acid and 300 gms. of ice. The resulting yellow
precipitates of 2,5-dihydroxy-p-benzoquirone were collected

and washed with 200 ccs of ice waters
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" The product was dried in vacuum over calcium
¢
chloride (m.p. 212-1k C), It was recrystallised from
0
ethyl alcohol., It melts at 218 C.

) i P
(11) Thicaniline (N4 =diamirodiphenyl sulfide ) :

236
It was prepared from pechloronitrobenzene

through the intermediate formation of Y-nitro-4 -amino-

237
diphenyl sulfide, by the method of Waiziss et al.

[N

, ,
‘e (a) L-Nitro-i -aminodiphenyl sulfide :

A mixture of 480 guse. of sodium sulfide
dissoclved in 2000 cc. of water and 128 gms., of p-chloro-
nitrobenzens was refluxed for 8 hours. 128 gms.>of
p-chloronitrchenzene was further added and refluxing was
continmed for 15 hours. The mixture was steam distilled
to remove umchanged p-chloronitrobenzene. Aftef cooling
the crude drangefyellow crystals wvere filtered off. It

- 0
was recrystallised from alcohol. It melts at 146 C.
’ /
(b) Thiocaniline (4.4 -disminodiphenyl sulfide ) :

To a boiling suspension of 200 gms., of h;nitro-hf -
amineaiphényl'sulfide in a mixture of 530 cc. of '
concentrated hydrochlorlec acid and 500 cc. of water, 180 gms.
of tin furnings were added slowly and after the sclution
was completed, 40 ce. of concentrated hydrochloric acid
and 22 gms. of tin were further added. After 10 minutes
of bailirg, 2 gmse. of charcoal were added and the
solution was boiled 15 mirutes longer ard filtered hote

~



- 62
After cooling, 40 % of sodium hydroxide solution was added
until strongly alkaline. The curdy precipitates were
filtered and washed with water until washings were neutral
to litmus and drained well.

The material was éuspended in 1200 ce. of
boiling alcohol, 5 gﬁs. of charcoal were added and the
mixture was refluxed for 30 minutes. The hot, almost
colorless filtrate was added to 10 litres of cold water
with stirring. White precipitaﬁes were obtained. These were
filtered, dried in vacuum, and recrystallised from 50 %

0
alcohol (m.p. 108 C).

(i1i) p-Azoanilipe (&) -diamino azobenzene ):

It was prepared from p-nitroaniline through the
intermediagte formgtion of 4,4'—dinitro—azobenzene:

(a) 4,4 -Dipitro-azobenzepe :

It was prepared by the method of Cook and Joneszés

5 gms. of nitroaniline were dissolved in 12.5 cc.
of concentrated sulphuric acid diluted to 5% ce. with
water and 20 gms. of potassium persulfate were added to
it in small portions at 60—7OOC. After one hour the brown
Precipltates were collected. They containsd some
p—dinitfobenzene, which was removed by steam distillation.

The residue was recrystallised from glacial acetic acid

0
and then several times from toluene (m.p.214%-16 C).

4
(b) p-Azoapiline (L. -diamipo azobenzepe) :

: 239
It was prepared by the method of Ashley et al.
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A mixture of 10 gms. of U M-dinitro azobenzene,
100 gms. of crystalline sodium éulfide, 100 ce. of water
and 300 cc, of alcohol wes refluxed for half an hour. The
precipitated mass was filtered hot. It was recrystallised

0
from alcohol (mep. 245-46 C).

(iv) Cobalt (II) complex of 2,5-dihydroXy-p=-

benzoguinone in slcoholic medium :

2;5 gms. of cobalt acetate dissolved in aleohol
with few drops of glacial acetic acid were added to 1.k gus.
of 2,5-dihydroxy-p-benzoquinone dissolved in 50 cc. of
aleohol, drop by drop, with stirring. Stirring was contimmed
for 3 hours. The brick-red product separated. It was kept
Oovernight and then filtered, washed with alcohol and ether
and dried. ]

t is insoluble in water and all common organic
solvents. It is brick-red in colour and does not melt upto
40000,

Anslysis

Found :t % Co 3 25.8 3 4 C 3 30.9
Ceig0gCo requires : % Co : 25.2 § %2 C + 30.9.

Some properties of the polychelate (BQCo) are

tabulated together with those of the ammimo polychelates.

(v) Cobalt (II) complexes of 2,5-dihydroxy-p-

‘benzoguinone in presence of (a) pyridire or

(b) diamine :

Cobalt acetate dissolved in alcohol with a few

~
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drops of agcetic acid Qés added drop by drop, with stirring,
to the caleculated amounts of 2,5-dihydroxy-p-benzoquinone ,
and pyridine or diamine dissolved in alcohol (salt : ligand:
amines: 1:1:3). Stirring was contirued for 2-3 hours. The

nixture was then refluxed for 3 hours and left overnight.

3

T

.

he precipitates were filtered,washed with alcohol and

ether and dried. They are insoluble in water ard all common

v

Se

cr

orgarnic solven

¢

The analysis of the products, their m.p. etc.are
Presented in table-7. The magnetic susceptibility of these
polychelates is presented in table-8. The infra-red spectrun

of BQCo B is shown in fig. 15 and the thermal analyses

ja¢]

(TeG.A. ard D.T.d.) of BQCo B and BCo Py are shown in

iy

igs. 16 ard 17. The electrical resistivity of the
bolychelates over a range of temperature is presented in
table~%,
When the amine used was wot in sufficient excess,
“ the product isolated contsined less amount of amine. The
anglysis of some of these produ&ts, thelr m.p., etc. are
Presented in table~10. Their electrical resistivity over a

range of temperature is presented in table-ll.

(vi) Nickel (II) complex of 2,5-dihydroxy-p-

benzoguinone in alcoholic medium

120
It was prepared by the method of Kanda.

2.38 gms. of nickel chloride dissolved in alcohol were
added to 1.4 gms. of 2,5-dihydroxy-p-benzoquinone dissolved

in 50 ml. of alcohol, drop by drop, with stirring. Stirring
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Table 9

at different temperatures.

50

Electrical resistivity of cobalt chelate polymers

(a} BCo (b) BGo B
Tempe Resistivity Temp. Resistivity
o T13 o “i2
(. 2) (@ x 10 “omm ecm,) (o C) (&€ 10 ohm cm,)
62 6. 83 61.1
75 5.1 92 ko5
101 3.2 101 16.5
118 2.6 110 9.8
120 2.5 117 ‘601
100 3.2 109 9.8
82 4.6 100 18.3
60 10.3 . o4 275
85 532
{¢) BQCo a
Temp. Registivity Temp « Resistivity
0 : “L2 0 <12
(. ) (Qx10 ohm em.) (. C) ( € 10  omm em.)
93 694 135 1.2
lllf' 602{‘ 120 )‘f'r.s
130 1.8 100 372
152 0,25
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Tabls 11
Electrical resistivity of cobalt chelate polymers

at different temperatures.

(&)  BQCo B(sy (p) Bo P

Temp o Resistivity Temp o Resistivity

(,OG) (Q x 10 ““onm em) T ( R x 10 “*onm em. )

40 70.9 929 21.9
50 1.9 109 9.7
60 25.8 132 1.9
70 15.5 149 0.68
8¢ 9.7 - 130 2.3
70 15.5 115 73
60 25.1 101 19:5.
50 41.9
40 7C:9
(¢) BXo T
Tamp. Resistivity Temp? Resistivity
Gy Q x lOplzohm clie) .00) (Q x 10 *% omu cme )
90 18;3 135 049
104 ‘ o9 121 1.2
117 1.7 109 3.1
131 0.52 93 13.5

142 0.26
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was continu%d for 3 hours. The mixture was then refluxed
for 3 hours. The light pink product separated. It was kept
overnight and then filtered, washed with alcohol and ether

and dried.
It ig insoluble in water and all common organic
0
Solvents. It does not melt upto LOO C.

Analysis ¢
Found : % Ni s 23.5 3 % C

: 29.7 3
CgHgOyNi ~ requires : % Ni: 23.% 35 % C : 28.7 .

Kandg found that the complex is a linear polymer
with nickel: ligand ratio of 1:1 .
Some properties of the polychelate (BQNi) are

tabulated together with those of the ammino polychelates.

(vii) Nickel (II) complexes of 2,.5-dihvdroxy-p-

benzoguinone in presence of (a) pyridine or

(b) diamine :

Nickel chloride dissolved in alcohol was added,
drop by drop, with stirring, to the calcu}ated amounts of
2,5-dihydroxy -p-bengoquinone and pyridine or cdiamine
dissolved in alcohol  (salt : ligand : amine :: 1:1:3).
Stirring was continued for 2-3 hours. The mixture was then
refluxed for 3 hours and left overnight. The precipitates
were filtered,washed with alcohol and ether and dried.

They are insoluble in water and all common organic solvents,

The anglysis of the products, their m.p. etc.
are presented in table-12. The magnetic susceptibility of

these polychelates are presented in table-13. The infra-red
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spectrum of BQNL is shown in fig. 18, The electrical

resistiv;ty of these polychelates 6yer a range of

temperature is pressnted in table-lk,

(viit) a Copper £1I2 complex of 2,5-d1ihvdroxy-p-

| quwm@ :

' It was prepared by the method of Kanda and
Saitozkf

2.9 gms. of copper acetate dissolved in alcohol

with few drops of glacial acetic acid were added to -
1l gmse of 2,5-dihydroxy-p-bcnzqquinone dissolved in
- 50 ml. of alcohol, drop by drop, with stirring. Stirring
was contimed for 2-3 hours after the addifion was
completed. The mixture was then refluxed for 3 hours. The
brown product separated. It was kept overnight and then
filtered,washed with aleohol ard ether ard dried.

.1t 1s insoluble in water and all common organic
solvents. It 1s dark brown in colour and decomposes at
360 e.

Anﬁlzsia :

‘ Found $ % Cus 2?;5 3 %€ 1 348 3
(Kanda and’ Found $20u 130,03 %C1 35.5%
Saito) ‘

e

G; gHgO040u, requires 3 % Cu s 30.2 3 Z C ¢ 3443
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Table 1k

Electrical resistivity of nickel chelate polymers

at different temperatures.

(a) BQNi : (b) BQNi Fy
Temp. Resistivity Temp. Resistivity
G “ii ¢] =12
(. C¢) (RQ x10 “ohm em.) (.c)y (e x1o0 " omm em.)

120 84.5 121 17.6
130 397 128 11k
140 14.9 133 7k
150 5.5 138 4.0
155 3.8 145 1.9
145 9ol 140 3.5
135 25.8 131 7.7
125 61.6 127 10.9
122 17.6
(¢) BQNL P
Temp; Pesistivity Tempe Resistivity

ey« R x 10 “2onm em.) Goy o« @ x 10 % obm cm.)

100 17.6 133 2.4
110 87 121 4.6
117 5e3 109 9.7

135 2. 98 19.4
145 ' 1.3 |
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Table_ 1k (Cortd.)
Blectrical resistivity of nickel chelate polymers

at different temperatures.

() BQNi T (e) BqWi a
Tempa Resistivity Temp. Resistivity
) T11 O 0 11
(.C) (Q x10 om em.) (. C¢) (@ x 10 ohm cm,)

105 39.6 9 25.8
115 16.8 105 11.0
125 6.0 119 2.6
135 3.0 129 1.1
ik 1.3 137 056
136 247 126 1ok
122 7.3 117 3.8
114 15,0 108 7.0

98 72,0 96 234
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(viii) b Copper (II) complex of 2,5-31Lydroxy-p-

benzoguinone from diammonium salt of

2,5=-dihydroxy=-p-benzoquinone :

It was prepared by the method of Frank, Clerk
ard Gokerzul;

1.4 gms. of 2,5-dlhydroxy -p-benzoguinone were
dissolved in alcohol and alcoholic ammonis was added
dropwise to it, to precipitate the red diawmonium salt.
The product was filtered washed with alcohol, and ether
and dried,

1.7 gms. of copper chloride dissolved in 20 cco
of water were added to 1l.74 gms. of diammonium salt of
2 ,5~dihydroxy -p-venzoquinone dissolved in 50 cc. of water,
drop by drop; with stirring. Stirring was contimued for
3 hours. The dirty green product separated. It was kept
overnight and filtered, washed with water, alcohol ard
ether and dried.

It is insoluble in wabter and all common organic
solvents. It is dirty green in colour and Jdecomposes at
350°C.

Analysis ¢

Found s % Cur 274 3 % C 2 31.7 3
(Frank,et al) Found : % Cus 27.1 5 % C 3 31.9 ;
Cl gﬁloollcag I‘eqﬂires H ?’(i Cu: 2?06 H ‘;75 Gz 310? .

(ix) Copper (ID) complexesg of 2,5-dihydroxy-p-

benzoguinone in preserce of (a) pyridine or

(b) diamine :

Copper acetate dissolved in aleohol with a few



61
drops of acetic acid 'was added,drop by drop, with stirring,
to the calculated amounts of 2,5-dihydroxy-p-benzoquinone
and pyridine or diamine dissolved in alcohol (salt :
ligard:amine:: 1:1:2). Stirring was continued for 2-3 hours.
The mixture was then refluxed for 3 hours and left over-
night. The precipitates were filtered, washed with alcohol
and ether and dried. They are insoluble in water and all
common organic solvents.

The analysis of the products, thelr m.p.,etc.
are presented in table 15. The megnetlc susceptibility of
these compounds is presented in table 16. The infra-red
spectrum of BQCu A is shown In fig. 19. The electrical
resigtivity of the compounds over a range of temperature

is given in table 17.

Y
[

(x) Iron(II) complex of 2,5-dihydroxy-p-benzogquinone in

agueous alcoholic medium :

2;78 gms. of ferrous sulphate dissolved in 25 %
alecohol were added to l.4 gms. of 2,S—dihﬁdroxy~p—ben20quinone
dissolved in 100 cc. 25 % alcohol, drop by drop, with
stirring. Stirring was continued for 2-3 hours. The . -
dark brown product separated. It was left overnight and
then filtersd, washed with water ,alcohol and ether and
dried.

It is insoluble in water and all common organic
solvents. It is dark brown in colour and does not decompose

0
upto 400 C.
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Electrical resistivity of copper ehelate polymers at -

Table 17

different temperaturese.

(a) BgCu / (b) Bu By
Temp. Resistivity ‘ Temp. Resistivity
(:%) (@X10° ohm em.) %) (ex10 " omm cm.)
40 52.8 40 264
60 26 .4 50 16.1
20 17.6 60 12.8
95 123 70 5.3
115 g - 80 .0
120 7.9 90 3.6
105 10.6 80 A
90 141 : 70 7.3
70 22,0 : 60 11.5
50 3946 50 17.5
| 40 27.6

(e¢) Bgu B

Temp. Resistivity ‘ Temps Resistivity

(.°¢) (@x10 ° onm em.) (.%) (Q X% 10 *° ohm cm.)
79 117.4 131 2.2
99 26k 110 10,0

126 %.8 89 5847

3 L0 70 35202
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Table 17 (Contd,)

Electrical resistivity of copper chelate polymers

at different temperatures.

(@) BQCu T (¢ BQu A
Temp. Resistivity Temp.  Resistivity
(o) « R x 10 tonm cm. ) (o) (@ x 10“11 ohm cm,)
87 4646 100 3545
97 18.6 110 17.0
112 4.7 © 120 7.5
125 1.5 130 3.1
137 0.8 140 1.5
149 0.31 150 0.56
140 0.59 135 24
130 1.2 125 4.9
115 4,0 115 94

100 14,3 105 2405
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Iron to ligani ratio is found to be 1:0.93 on
amalysis, (Foumi: Fo t 21,18 % § C: 25.60 %)e

Some proﬁertiea of the above complex (BQFe) are
tabulated together with those of the ammino complexes. -

ine

Ferrous sulphate dissolved in 50 % alcohol was
added, drop by drop, with stirring, to the calculated
amounts of 2,5-dihydroxy~p-benzoquinone and pyridine or
diamine dissolved in alcohol (salt s ligand : amine 3: .
1:1: 2): Stirring was continued for 2-3 hours_:. The mixture
was then refluxed for 3 hours, and left overnight, The
- precipitates were filtered, washed with water, alcohol
anl ether ani dried. They are insoluble in water ani all
common organlc solvents. . .

The analysis of the products, their m.p., ete.
are presented in table 18, The magnetic susceptibility of
these compounds is presented in table 19. The infra-red
speetra of BQFe 1s shown in fig. 20. The electrical

rosistivity of the compounis over a range of temperature
is given in table 20,

(x11)  Addition products of 2,5-41hydroxy=p-bepzoquimps
and_diamine : .
The diamine dissolved 1inm alcohol was added, drop
by drop, with stirring, to the caleculated amount of
2,5-d1hydroxy-p-benzoquirone dissolved in aleohol (ligand:

amine ss 1:1). Stirring was continued for two hourss
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o -Iable 20 _
. Electrical resistivity of iron chelate polymers

at different temperatures.

(a)_ BQFe ' | (b)  BgFe Py

- . Temps - Resistivity Tempe Resistivity

¥

(.bé) (@ x lo'foohm cm.) (.OG’) ( Qe x 10..8 ohm cme)

40 el 40 142

62 10,0 59 5.5
8o 3.2 75 24
% 1.3 % 1.0
118 048 98 0.9
100 1.1 82 1.8
80 3.6 64 kel
60 1.2 40 14.2

40 bh 1




_ Table 20_(Coptd,) |
Eleetrical resistivity of iron chelate polymers
at different temperaburese

(¢) BQ@PFe T (d) . BQFe &
Temp. Resistivity Temp. Resistivity

(.OG) (e x lt'.)-8 ohm eme) (.OG‘)\ (e x 10-8 ohm cms)

38 20 38 W8

62 6e2 60 13.6
85 2.0 81 4.8
106 - 0.8 102 2.0
101 1.0 120 1.0
81 244 102 1.8
60 6.7 81 5.7
38 2’-&.6 | 59 i \17.).,

38 484
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The mixture was then refluxed for 3 hours and left over-
night. The reddish product separagted. It was filtered,
'washed with alcohol and ether ard dried. They are insoluble
in water,alcohol,acetone,ether,petroleum ether and benzene
and soluble in dimethylformamide and pyridine.

The amalysis of the products, their m.p.,etc.are
presented in table 21. The optical densities of their solutions
are presented in table 22 and their electrical resistivity

over a range of temperature is given in table 23,

I1.3 Naphthazarin and its transition metal complexes @

(i) Naphthazarin (5,8-dihydroxy-1,k-paphthaguinone)

(1]

It was prepared by the method of Zahn and
Ochwatzuz.

& mixture of 100 gms. of arhydrous aluminium
chloride,ll gms. of hydroguinone,20 gms. of sodium chlorﬁde
and 10 gms. of malelc anhydride was ground and placed in a
reactlon flagk. The flask was kept in an oil bath at a
temperature of 200~20q3 for fifteen mimtes. The colour
changed to red first and to dark violet later. The flask
was removed from the oil bath and kept cool. Aluninium
chloride was decomposed by dilute hydrochloric acid and the
solution was filtered. The residue was extracted with agcetic
acid and precipitated with water. The precipitates wers
filtered,dried and recrystallised from alcohol., It is
‘reddish brown in colour and decomposes on heating at

ordinary pressure.

It 1s soluble [in acetic acid.It gives blue colour
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Table 22

73

Optical densities of the gddition products in

UV region.

Wave length
(mat)

Optical densities

BQ B BQ P BQ A
360 0.06 0.06 04279
352 0,095 0.085 0.219
34k 0.150 0.133 0.175
336 0.285 0.325 0.186
328 0.60 0.76 04275
320 0.72 0.886 0.306
312 0.78 0.892 0.310 _
304 0.73 0469 0.255 .
298 0.70 04530 0,215
292 0466 04370 0.166
286 0.63 0.252 0.136
280 0.59 0.180 0.126
274% 04538 0o 1k O 147
268 0.451 0,143 0.185
262 04355 0.166 0.220
256 04272 04232 0e245
250 0.225 0.335 0+255
2k 0.226 045 04265
238 0425 0452 0.26%
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Eéble 23
Electrical resistivity of addition products at

different temperatures.

o,

(a) By B (b) BQ P

Temp. Resistivity Temp, Resistivity

~12 “12
(%) (%10 “omen) %) (€ %10 "% onm cm. )

105 16.9 115 19.8
115 9k 125 9.2
125 5.0 135 6
135 2.8 145 : 2.6
145 1.6 ) 155 1.2
140 2.0 150 1.7
130 3.8 140 347
120 6 ' 130 6.6
110 12.9 120 13.2
(e) BQ A
Temp, Resistivity. . Temp. Resistivity

(.%¢)  (Q %10 " ommem) (%) ( @ ¥ 10 " onm em.)

60 384 115 0.17
70 12.0 100 0.77
90 Tk 80 4.3

110 0.24 65 21.6

120 , 0.11
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(1
in alkali and magenta ¢olour in sulphuric acid. It is

Sparingly soluble in water, alcohol and ether.

(i) Trapsition metal complexes of naphthazarin :

Metgl acetate dissolved in alcohol with a few
drops of acetic acid was added, drop‘by drop, with
stirring, to the calculated amount of naphthazarin
dissolved in alcohol (salt : ligand :: l:l); Stirring was
continued for 2-3 hours. The mixture was then refluxed for
3 hours and left overnight. The precipitates were filtered,
washed with alcohol and ether and dried. They are insoluble
in water and all common organic solvents. A

The anglysis of the products,their m.p.,etc. are
presented in table 24. The magnetic susceptibility of these
complexes is presented in table 29. Their electrical

resistivity over a range of temperature is given in table 26.

ITI, 4 Dihydroxy anthrggulrones and their transition

metal conmplexes :

(1 guinizarin (1.4-dihvdroxy anthraguilnone )

Quinizarin was prepared by the condensation of
Phthalic anhydride with hydroquinone2u3.

A mixture of 5 gms. of pure hydroquinone and 20 gms.
of phthalic anhydride was heated in an open flask with a
mixfure of 100 gms. of pure sulphuriec acid and 1C gms. of
water for 3 hours in an oil bath at 170—800C and finally

. o
for one hour at 190-200 C. The hot solution was poured into

about 400 cc. of water in a porcelain disk with stirring,
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Table 26

-2
Loken)

Electrical resistivity of complexes of Naphthazarin

at different temperatures.

(a) NgCu (b)  NQCo
Temp; Resistivity Tempe Resistivity -
.%) (¢ x 10—120hm ems) %oy ( € X 10—11 ohm cm.)
40 32.5 40 78.5
50 18.7 50 35.9
60 114 60 17.9
70 6.8 70 7.8
80 Gk 80 3.9
70 7.1 70 7.8
60 11k 60 15.7
50 19.5 50 3%.8
L0 3245 40 78.5
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heated to boiling and/filtered hot with Buchner funnel.
The residue was again boiled with water and filte}ed hot.
The precipitates were boiled with 2OQ cc. of glgecial
acetic acid and filtered hot with suction. The filtrate
was poured into a beaker and treated with its own volume
of hot water. The residue remaining on the filter weas
again boiled up with 100 ce. of glacial acetic acid and
after filtration was treated as above. On cooling the
crude quinizarin separated. It was filtered,washed with
water and dried on a water bath and finally in an air oven
at 12000. After drying it was distilled from a small retort
and collected in a beaker. It was recrystallised from
glacial acetic acid in the form of large orange yellqw

)
leaves. It melts at 202 C.

(i1) - Anthrarufir (1,5-dihvdroxy snthraguinone)

’ 244
It was prepared from 1,5~diaminq—anthraquinone .

1.2 gms. of 1,9-diamino anthraquinone were dissolved
in 6 cc. of con.sulphuric acid. The colour changedlfrom red
to yellow to zolourless. The mixture was cooled in an.ice
bath at O—SOC and gradually 1.0 gm. of sodium nitrite
powder added with stirring and the mixture was kept in an
0il bath at 9OOC for half an hour. The reaction mixture was
allowed to cool and water was added to precipitate
anthrarufin. The mixture was then boiled foq one hour and
cooled. The precipitates were filtered,washed and dried.
The -product was recrystallised from glacial acetic acid in

- C
the form of pale yellow plates. It melts at 280 C.

¥
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It. is soluble in benzene,nitrobenzene,potassium’
H
hydroxide, etc. and gives crimson colour with concentrated
Sulphuric acid. It is sparingly soluble in alcohol and

- acetic zcid and practically insoluble in carbomates and

ammonia,

(111) Transitiop metal complexes of gquinizarin(l k-
dihydroxy anthraguinons ) :

(a) Metal acetate dissolved in dilute ammonia was
added, drop by drop, with stirring, to the calculated
amount of quinizarin diséolyed in dilute sodium hydroxi@g
solution (salt:ligands: 1:1);§t1rring was contimed for 3
-hours. It was then left overnight. The product was filtered,
washed with water, alcohol and ether and dried.

(v) Métalfacetate dissolved in alcohol with a few
drops of acetic acid was added, drop by drop, with stirring,
to the caleulated amount of quinizarin dissolved in alcohol
)(saltzligandzz 1:1). stirring was continued for 2-3 hours.
The mixture was then refluxed for 3 hours and left overnight.
The product was filtered,washed with alcohol and ether and
dried. They are insoluble in water and all common organic
solvents.

The analysis of the products, thelr m.p. etec.,
are presented in table 27. The magnetic susceptiblility of
these complexes is presented 1n!tab1e 28 and their
electrical resistivity over a range of temperature is given

in table 29,
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Iable 29
Electrical resistivity of chelate polymers of
Quinizarin at different temperatures.

(a). aQCu (am). (b) * agCu (ae)
gfomp. Beslstivity ; ‘)l‘emp. Resistivity )
"0 -1 0 "1 B
(48 (S x10 -ohmems) (4G (€ x 10 - ohm ems)

i

50 2345 65 - 251

60 9ol 80~ , 749
70 o5 95 342
80 2.3 © 115 0.89
90 r1'.2 135 0.30
80 2.3 120 0463
70 b7 110 1.3
60 944 85 6.3
50 23,5 70 . 17.8

= (e) aQGo (4c)

Temp,  Resistivity - .+ Temp, Resistivity L
0 ' =9 A o_. -9

(6@ (R x10 ommem) (+48) (€ x 10 ohm cm)

40 7349 80 5.0

50 38.0 | 70 9.5
60 16.9 60 16.9
70 9.0 50 33.8
80 5,0 40 7349

90 2.7




(1iv) = Trapsition metal complexes of anthrarufin
(1.5—dg_1ydroxzanthraguinone ) ¢

O
(W

Metal acetate.dissolved in dilute ammonia was
added ,drop by drop, with stirring, to the calculated amount
of anthrarufin dissolved in dilute potassium hydroxide
solution (salt:ligand s: 1:1). Stirring was continued for
3 hours: Iﬁ was then left overnight. The product was
filtered ,washed with water, alcohol and ether and dried.
They are insoluble in water and all common organic solvents.

The analysis of the products, thelr m.p. ete,
are presented in table 30. Thelr electrical resistivity

over a range of temperature is éiven in table 31.

I1.5. Derivatives of 2,6-dihydroxy naphthalene and their’

transition metal complexes :

(1) Dioxime of 1,5-discetyl-2,6-dihydroxy: paphthalenes:

(a) 2,6-Diacetoxy paphthalene :

It was prepared by the method of‘Feiser and
Lothrop2u§~ _ .

16 gms, of 2,6-dihydroxy naphthalene were added
to 50 cc. acetic anhydride and refluxed for 4 hours at
10500. The solution on cooling deposited the diacetyl
derivaéive. It was flltered and extracted with ether to
remove impurities. It is a pale yellow compourd ,melting
at 17500.'
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Table 31

Electrical resistivity of complexes of Anthrarufin

at different temperatures.

Wy

(a)  AQRCu (b) AQRCo
Temp; Resistivity Temp. Resistivity
(%) (@ x 10 **omm em.) %) (R %10 “‘ohm em.)
130 27;6 40 92.8
135 19.3 60 29.7
140 13.8 80 11.1
15 9.9 ‘ 100 4.6
150 7.3 | 105 T 367
143 11.0 80 11.6
138 154 60 279
134 2069 40 92.8
130 27 .6
(e) AQRNi
Tenmp. Resistivity Temp. Resistizity
(%) (@% 10" ohm em.) (%) (@ Xx10 " ohm em.)
115 63 145 8.8
125 T 33 . 140 13.2
135 17.6 130 22.9
150 6.2 120 47.5

155 3.7

.




(b) l,E~Diacetyl;2,é—dihzdgoxznaghthalene :

It was prepared by the method of Feilser and
Lothropzuf

12 gms. of 2,6-Diacetoxy maphthalene, 15.8 gms.
of arhydrous aluminium chloride and 100 cc. of carbon
disulphide were refluxed for 2 hours and the solvent was
then distilled out. The residue was heafed at lSOOG for
4 hours and decomposed with ice. It was filtered,washed
and driled. It was extracted with alkali soclution and then
neutralized with acid to give 1,5-diacetyl-2,6-dihydroxy
naphthalere, melting at 26306.

(¢) Dioxime of 1,5-dipcetyl-2,6-dihydroxy naphthalene :

It was prepared by the method of LDewar and Talat;2?6

1 gm. of diacetyl dihydroxy naphthalene in 10 cc.
of alecohol, 1 gme. of hydroxylamine hydrochloride in water
and 4 gms. of cgleium carbonate were mixed and refluxed for
Lt hours. The solution was filtered hot. The filtrate on
cooling deposited the dioxime in colourless crystals. It

0
was filtered,washed and dried. It melts at 247-48 C.

(i1) ZIrapsition metal complexes of dioxime of 1,5-
diacetyl-2,6-dihydroxy nsphthalene :
Metal acetate dissolved in aqueous ammonia
was gdded drop by drop, with stirring, to the calculated
amount of dioxime of 1,5-diacetyl-2,6-dihydroxy
naphthalene dissolved in aqueous ammonia ( salt :

ligand ¢ : 1 : 1 ). Stirring was continued for

~
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2«3 hours. The mixtire was then left overnight. The _
pPrecipitated product was filtered,washed with water,alcohol
and ether and dried., They are insoluble in water and all
Common-organic solvents.

The analysis éf the products, their m.p. ete.
are presented in table 32. The electrical resistivity of

these complexes over a range of temperature is presented

in table 33.

(111) 1.5-Diamino-2,6-dihydroxy naphthalene :

(a) 1,5-Dibromo-2,6-dihydroxy maphthalene :

- It was prepared by the method of Chakravatl
and Pasupatizu?

4 gms., of bromine in 8 cc. of glacial acetic acid
were added slowly with stirring to 2 gms. of 2,6-dihydroxy
naphthalene @issolved in 60 cec. glacial acetic acid. 1,5-
Dibromo -2,6-dihydroxy naphthalerne separated. It was.filtered,
waghed ,dried ard recrystallised from aleohol. It melts
at 223%3.

(b) 1,5-Dinitro-2,6-dihydroxy naphthalene :
It was prepared by the method of Heinz and Zimmerzf8

10 gms. of 1,5-dibromo-2,6-dihydroxy naphthalene
in 120 ce. boiling dioxamne were treated with activated
Charcoal and filtered. The filtrate was cooled to 023,
mixed with 4.8 gms; of sodium nitrite powder and 40 cc. of
acetic acid were added to it dropwise. The mixture was
Stirred for 30 minutes. 1,5-Dinitro-2,6-dihydroxy naphthalene
Precipitated. It was filtgped,washeé with acetic acid anrd
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Table 33

Electrical reslstivity of transition metal complexes

at different temperatures.

(a) ON Cu _ (b) ON Co
Temp. Resistivity Temp. Resistivity

) -2 0 -1
(o C) (Q x 10 ohnm eme) (o &) ( @ =x10 ohm cm,)

30 12.1 40 15.9
4O 8.1 50 7.6
50 5.7 60 4.0
70 2.8 | 70 2.0
90 1.6 90 0.6k
80 242 “80 0.99
60 4,1 60 k.0
50 6.1 50 7.9
40 77 40 15.9
(¢) AN Co
Temp. Resistivity - Temp. Resistivity
G« QR x 10‘-9 ohm cm.) (. C) (@ x lOm9 ohm cm.)
40 55¢9 © 90 <3
60 18.8 70 11.9
80 646 50 29.7 .
100 2.6 40 5641

1120 1.8




water. A second crop"was obtained by adding water to the

0
filtrates It melts at 212 C, (decomposition starts at
0
200 ¢),

(¢) 1,5-Diamino-2,6-dihydroxy naphthalene :

It was prepared by the method of Heinz and
Zimmerzh?

Reducing solution was prepared by dissolving
226 gms; of stanmous chloride in 400 cc. of acetic acid and
100 gms. of dry hydrochloric acid. It was diluted-to 500 cc.
with acetic acid and left for few days. It was then decanted.

5 gms. of 1,5-dinitro-2,6-dihydroxy naphthalene
in 50 ec. of the reducing solution were refluxed for 15
minutes. 30 cc. of concentrated hydrochloric acid were
added to it and heating was coﬁtinued for 5 minutes to give
the dihydrochloride of 1,5-diamirp-2,6-dihydroxy naphthalene.
It was recrystallised from dilute hydrochloric acid. The

free base was not obtained pure in air.

(iv) Cobalt (II) complex of l,.5-diamino-2,6-dihydroxy
naphthalene :

Cobalt acetate dissolved in aqueous ammonia was

added,drop by drop, with stirring,to the caleulated amount
of 1,95-diamino=-2,6~-dihydroxy naphthalene dihydrochloride
dissolved in agueous ammonia {salt:ligand::l:l). Stirring
wag contimied for 2-3 hours. The mixture was left over~-
night. The product was filtered,washed with water, alcohol
and ether ard dried. It is insoluble in water and all

common organic solvents. '
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The analysis of the product its melting point,ete.,
are presented in table 32. The electrical resistivity of
the complex over a range of temperature 1is presented in

table 33.

IT.6. Dihydroxy guipoxaline and its transition metal
_ complexe; H
(1) 5.8-Dihydroxy guinoxaline :

(a) Hydroguirone dimethyl ether (1. 4-dimethoxy

benzene) :

It was prepared by the method of Bogert and
Howellszk? '

105 cc. of -dimethyl sulphate were added to a
solution of 50 gms. of hydroquinone in 275 cc. of 15 %
sodium hydroxide solution with vigorous shaking. The
temperature gradually rose tov5OOC dur ing the addition of
dimethyl sulphate. Shaking was continued for 10 minutes
more after the addition was completed. Excess of d;methyl
sulphate was destroyed by adding 50 cc. of 10 % sodium
hydroxide solution and heating for an hour at 10096.
Dimethyl ether crystallised out on cooling. It was filtered,
washed ,dried and recrystallised from 75 % alcohol in large

colourless lustrous flakes of strong ethereal odour. It

0
melts at 56"8 Ca

(v) Dinitro-1.,4-dimethoxy benzene :

It was prepared by the method of King,Clark and

250

Davis . N
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20,0 gms. of hydroquinone dimethyl ether dissolved
in 50 ce. of glacial acetic acid were treated with 25 cc.of
69 % nitric acid. After vigorous reaction subsided,25 cc.
~of 69 % nitric acid were added again. The mixture was
heated for 5 minutes at 70-8006. Yellow erystalline solid
was obtained on cooling and dilution with water. It was
filtered and washed with water to remove acid. The product
was a mixture of 2,3- and 2,5-dinitro-quinol dimethyl ethers;
it could not be fractionmated by any convenient method. This

mixture was taken directly for reduction.

(¢) Diamipo 1,k-dimethoxy benzere :

The dinitro compound was reduced by sodium
dithionite. ‘

5 gms. of dinltro quinol dimethyl ether were
dissolved in 50 cc. aleohol amd 12 cc.'waterQ 30 gms. of
sodium dithionite were gradually added with constant
shaking to the bolling solution. The mixture was refluxed
on water bath for one hour. Excess of glecohol was distilled
off. 50 cec. of concentrated hydrochloric acid were added
to it and the mixture was refluxed tb decompose the
dithionite. It was diluted with water and neutralised with
concentrated sodium hydroxide solution till red litmus
turned blue. 2,5-Diamimno~-1,4-dimethoxy benzene crystallised
out on cooling. It was filtered and discarded. The filtrate
was extracted with éhloroform and evaporated to drynesse.

The gummy substance was extracted with hot petroleun ether;

>
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2,3-diamino -1 ,4~d iméthoxy benzene was obtained on
evaporating the extract. It was recrystallised from water.
\It melts at 85—8703.
(a) 8-Dimethox inoxaline : 7

It was prepared by the method of Adachizsf

Aqueous solution of 5 gms. of glyoxal sodium
bisulphite adduct in 50 cc. of water was added to 5 gms,
of 2,3-diamino hydroquinone dimethyl ether -with stirring
at 5000. for 30 minutes. A 1ittle more glyoxal bisulphite
adduct was added. Stirring was continued for additional
15 mimtes and the solution was filtered. Concentrated sodium
hydroxide solution was added and the solution was allowed
to stand. The product was filtered,washed and dried. It
melts at 150'5106. and possesses yellow colour when
anhydrous and oramnge colour when hydrated.

(e) 5,8-Dihydroxy quinoxaline )
It was prepared by the method of King,Clark and
Davisasf ‘ ‘

0.5 gms. of 5,8-dimethoxy quinoxaline was
refluxed for 16 hours with 1.5 gms. of anhydrous aluminium
cthloride in 20 cc. of dry benzene. Benzene was decanted off
and the solid product was dissolved in warm dilute
hydrochloric acid. Solid sodium bicarbonate was added until
the solution became cloudly. The liguid became clear with a
few drops of acid and excess of saturated copper sulphate
solution was added to precipitate the copper complex. It
was collected on filter paper,washed and decomposed by

Passing hydrogen sulphide gas into 1its aqueous suspension.
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After removal of copper sulphide the product was isolated *
from the filtrate with ether. A4 considerable gquantity of
the dihydroxy quinoxaline adsorbed on the copper sulphide
~Qas removed from the dried precipitates by sublimation at
low pressure. The product was a c?ystalline orange powder,

o 0
darkening rapidly at 200 C and melting indistinetly at 230 C.

(ii) Irapsition metal complexes of 5,8-dihydroxy
" guipoxaline :

Metal acetate dissolved in dimethylformgmide with
a few drops of acetic gcld was added, drqp by drop, with
stirring, to the calculated amount of 5,8-dihydroxy
quinoxaline dissolved in dimethylformamide (salt : ligamd::
1:1); Stirring was contimed for 2-3 hours. The mixture was
left overnight. The precipitates were filtered, washed with
dimethylformamide, alcohol and ether and dried. They are
insoluble in water and all common organic solvents.

The analysis of the products,their m.p. ete.,
are presented in table 3kh. The electrical resistivity of
these complexes ovér a range of temperature 1is presented
in table 35.

IT.7. l4,6-Digcetyl resorcimol and its cobalt complex :

(1) Resacetophemne
It was prepared by the methofl of Gooperzf2
10 gms. of resorciml were added to 15 gms. of
fused zinc chloride in 15 cec. of hot glacial acetic acid.
The mixture wag heated on a sand bath at 15000. When the

liquid began to boil vigorously, the flame was removed and



L6°8 64T 6878 26t4T TINB0CNYTHED Ro'Td  00% < TeNOIN We €
98%6  HH*IT I8°6  H9°9T MepdfpIyCéutiy, woerd 00k < 11eq0D opd g
HI*0T €h*8T 8E°0T 6/4°8T ™pB8%00 TyBsyohy Novlg 00K < Jeddop np & o1
¢@wmn *pbad -punog PUNOJ
N % W % N % H %
Ara ) .
sTsAteuy BTOWL O IN0T0D *deuw pesn Teqey xoTdwon *ON

. st ey,

BUTTex0oUT D KRXCAPAGTID-5°¢ JO SEIBTN0D T835W GOTITSUBAT

RETIIYET




. 98

Table 35

Electrical resitivity of transition metal complexes

of 5,8-dihydroxy quinokaline at different temperatures.

(a) qcCu (b) Q Co
Temp. | Resistivity Tempe Resistivity:
(.OC) (Qx ZLO”9 ohm cm.) (.%3) (R x:low%? ohm cm,)
70 10.6 110 792
90 3.0 120 40.1

105 1.2 130 19.0

132 0.31 140 83

153 0.12 150 L,2

140 0.21 145 5.8

122 0,50 135 13.7

100 1.6 125 264

80 5.5 115 549
(e} Q Ni

Temp; ResistiQity Tempa Resistivity
(QOG) ( R x:lo—ll‘ohm Clia) (.%3) (¢ x 10-11 ohm cme)

80 8.8 130 ' 0.L7

100 2.4 110 2;1

120 0.83 90 4.7

140 0.26 70 18.9

149 0.17
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the mixture'was left "to complete the reaction. The
reaction mixture became light red in colour. After cooling
the mass was poured in 100 ce.-of 1l:1 hydrochloric acid
with constant stirring to dissolve zinc chloride. It was
filtered,dried and recrystallised from hot water. It melts
at 1&;2?8,.

(11) 4,6-Diacetyl resorciml :

t was prepared by the method of Trivedi and

Sethna25? ,

A solution of 1304 gms.'of aluminium chloride in
60 cc. of nitrobenzene was added gradually with shaking to
?.5 gms. of resacetophemone and 5.1 gms. of acetic anhydride
dissolved in 20 cc. of nitrobenzene. The reaction was vigorous
and considérable heat evolved. The mixture was heated on a
steam bath for four hours. After coolipg the regction
mixture was treated with cold dilute hydrochloric acid and
gteam distilled. The distillate conbtained nitrobenzene and
2,4-diacetyl resorciml.

Dark-brown residue remaining in the flask was
crystallised from rectified spirit. On further recrystalli-
sation from benzene, 4,6-diacetyl resorcinol melting at
18200 was obtained.

(111) Cobglt complex of L,6-diacetyl resorcimol :

2.5 gms. of cobalt acetate dissolved in 25 cc.
of water were added, drop by drop, with stirring,to 1.94% gms.,
of diacetyl resorcinol dissolved in 50 cc. of alcohol. The
mixture was kept on water bath for digestion. The

precipitates were filtered,washek with alcohol and ether
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and dried. The product is insoluble in water and4ali common

o
organic solvents. It does not decompose upto 400 C,

Analysis : Fourd : %Co : 1243 5§ %G 49.5 ;3 2 H :
Co0H20; C0 requires ¢ % Co : 12.26 § % C :49.9 5 % H 3

The electrical resistivity of the complex over g

range of temperature is presented in table 36.

If.8. Oxalyl bis(salicylidene hydrazide) and its nickel
complex _

. 254

They were prepared by the methof of Sacconi .

(1) Oxalic acid, dihydrazide :

14.6 gms. of Diethyl oxalate dissolved in 25 CCa
of alcohol were added, drop by drop, with stirring, to
100 ec+ of hydrazine hydrate dissolved in alcohol. Stirring
was continued for 3 hours. The mixture was then left over-
night. The crystalline product was filtered,washed with
&leohqimand dried. It melts at 2%5%3.

(i1) Oxalyl bis(salicgliderie hydragide) :

1,18 gms. of dihydrazide dissolved in agueous ’
alcohol were added,drop by drdp, with stirring,to 2.12 gms.
of salicylaldehyde dissolved in aleohol. Stirring was
contimued for 2-3 hours. The mixture was kept on water
bath for one hour. The product separated in fine white
needles. It was filtered,washed with alcohol and dried.

It melts at 31009. It 1is sparingly soluble in aqueous

alcoholic ammonia or sodium hydroxide solution.

by
4e57.



Table_ 36
Electrical resistivity of transition metal eomplexes

at different temperatures.

(a) DAR Co (b) 0SH Ni

Temp. =~ Resistivity Tempe. Résistivity
o Ti2 o TiL-
(o) (Qx 10 ohm em.) (. C) (Q x10 ohm cm.,)

105 13;7 115 604

115 6.6 125 2749
125 2.9 135 13:6
135 1.5 145 5.3
145 0.69 155 3sk
140 0.95 150 .1
130 2.1 - 140 75
120 el 130 18.1

110 9.5 120 453
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(1i11) [Jiexel (II) complex of oxalyl bis(salicylidene
hydrazide ) :

6.25 gms. of nickel acetate dissolved in aqueous
ammonia were added, drop by drop, with stirring, to 2.9%
gms. of oxalyl bis(salicylidene hydrazide) suspended in
aleohol. The mixture was heated on water bath for one
hour. The red-brown product separated on cooling. It was
filtered,washed with alcohol and ether and dried. The
complex is insoluble in water and all common organic

¢]
. 8olvents. It decomposes at 200 C with liberation of

ammonia.
Analysis H

Found : % N1 : 23.68 § % N 17.6 3
(Sacconi) Found : % Ni: 248 3 % N 17.25
CigHy gNgOuNi, requires : % Ni : 24,8 3 % N : 17.7 .

The eléctrical resistivity of the complex over

a rarge of temperature is presented in table 36.

IT. S. Transitiorlmetal complexes of glyoximes and their
halogen adducts : |

(1) g¢-Benzil dioxime : g-diphenyl glyoxime (DRG) :

It was prepared by the methof of Boyer, et 31‘255
50 gms. of Benzil and 50 gms. of hydroxylamine
hydrochloride dissolved in 400 cc. of methanol were refluxed
for 3 hou;s. a-Benzil didxime separated from the solution
on cooling. It was filtered and recrystallised twice from

0
methanol. It melts at 238-40 C,



(11) 2,3-Dioxobutyranilide dioxime (00) :

256
It was prepared by the method of Desai .
(a) 2,3-Dioxobutyranilide-2-oxime :

10 gms. of Acetoacetanilide amd 5.0 gms. of
sodium nitrite dissolved in 60 cc. of 2 normal sodium
hydroxide solution were édded,drop by drep, with stirring,
to 600 cc. of 2 rormal sulphuric acid below 10 C. Stirring
was continued for 2 hours. The yellow precipitates were
filtered,washed with water amd dried. It was recrystallised
from dilute alcohol. It melts at 99-1000G.

(b) 2,3-Dioxobutyranilide dioxime :

4 gms. of 2,3-Dioxobutyranilide-2-oxime dissolved
in alecohol were treated with 2.0 gms. of hydroxylamine
hydrochloride dissolved in water. The mixture was warmed
gently to 35—4000 for a few minutes and then left at room
temperature for 2-3 hours. The product was filtered,washed
with water and dried. It was recrystallised from dilute

0
alecohol., It melts at 192 C.

(ii1) Trapsition metal (Co,Ni) complexes of diphenyl

glyoxime : ’ .

Metal acetate dissolved in aqueous ammonia was
added, drop by drop, with stirring, to diphenyl glyoxime
dissolved in aleohol (salt : ligand :: 1:2 ). The precipitates
were digested for two hours on sand bath, and then filtered,
washed with water and alcohol and dried. Cobalt complex

(DRG Co) is brown and nickel complex (DPFG Ni) red in coloure.
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(iv) Nickel complex of dimethyl glyoxime :

2.5 gmse of Nickel acetate dissolved in aqueous
ammonia were added,drop by drop,with stirring, to 2.4 gms.
of dimethyl glyoxime éissolved in alcohol. The precipitates
were digested for 2 hours on saﬁd bath and then flltered,
washed with water and alcohol and dried. The complex
(DMz Ni) is pinkish red in colour.

(v) Transition metal (Cu,Ni,Co) complexes of 2.3-

dioxobutyranilide dioxime :

Metal acetate dissolved in water was added,drop by
drop, with stirring,to 2,3-dioxobutyranilide dioxime
dissolved in dilute aleohol (salt:ligand:: 1:2 ). The
precipitates were digested for 2 hours on sand bath and
then filtered, washed with water and alcohol and dried.
Copper complex (00Cu) is light brown, cobalt complex
(00 Co) is pinkish red ard nickel complex (00 Ni) is
yellow in colour.

(vi) Reactions of transition metal complex with

halogens in solution :

(a) Beactions of bis(diphegil glvoximato)
cobalt and bis(diphenyl glyvoximatolnickel
with bromine

16 gms. of Bromine in carbon tetrachloride were
added,drop by drop,with stirring, to 5.39 gms. of
bis(dipheryl glyoximato)cobalt (DPG Co) or 5.39 gms. of
bis(diphenyl glyoximato) nickel (DFG Ni) susperded in

100 cc. of carbon tetrachloride. Stirring was continued for
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3 hours. The product was filtered, washed with carbon
tetrachlonride and ether and dried.

The product (DR: Co Br) is soluble in aleohol,
acetone,pyridine and dimethyl formamide and insoluble in
ether,petroleum ether,benzene and carbon tetrachloride.

The product (DR: Ni Br) is insoluble in all
common organic solvents except hot nitrobenzene,hot

dimethyl formamide and pyridine.

(b) Reaction of bis(diphenyl glyoximato) nickel

with ilodinpe :

It was prepared by the method of Eﬂelmanzf?

3 gms. of Iodine dissolved in benzyl alcohol was
added,drop by drop, with stirring,to 3 gms. of bis(diphenyl
glyoximato) nickel (DFG Ni) dissolved in 20 cc. of benzyl
alcohol. Stirring was continued for 2 hours. The glistening
bronze product separated. It was filtered,washed with
benzyl a&qphol and ether and dried.

The product (DR Ni I ) is insoluble in all
., common organic solvents, but soluble in hot dimethyl
formamide,nitrobenzene and pyridine. It decomposes at

285 G

(c) Reactions of Bis(dimethyl glyoximato)_ nickel
(DMg_Ni),bis(2,3-dioxobutyraniiide dioxime)
cobalt (00:Co) and bis(2,3-dioxobutyranilide
dioxime) nickel (00 Ni) with bromine :

Bromine in chloroform was added,drop by drop,
with stirring,to the large excess of the above complexes

suspended in chloroform (brominescomplex s: 10:1) .
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Stirfing was continued for three hours. The mixture was
then left overnight. The product was filtered,washed with
chloroform and ether and dried. .

The product (DM Ni Br) is insoluble in all common
organic solvents but soluble in hot nitrébenzene a;d
dimethyl formamide. V

The product (00 Co Br) and (00 Ni Br) are insoluble
in ether,petroleumn ether,carbon tetrachloride and benzene
but soluble in alcohol, acetone,dimethyl formamide and
pyridine.

(d) Regction of bis(2,3-dioxobutyranilide) dioxime)

copper (00.Cu) with bromine :

4 gms. of Bromine in chloroform were added,drop by
drop, with stirring, to 2.5 gms. of the above complex
(00 Cu) suspernded in chloroform. Stirring was continued for
2-3 hours. The solution was filtered and evaporated to
dryness. The residue was extracted with acetone and the
extract was added to 200 cc. of distilled water. 7+~ Yellow
precipitates were obtained. These were filtered,washed with
water and alcohol and dried.

The product (00 Cu Br) is insoluble in aleohol,
benzene,ether,petroleum ether and carbon tetrachloride but
soluble in acetone,chloroform,nitrobenzene,dimethyl
formamide and pyridines

(e) Reaction of bis(2,3-dioxobutyranilide d¢ioxime)

gopper (00 Cu) with iddine :

1.25 gms. of Iodine dissolved in o-dichlorobenzene

were added,with stirring, to 2.51 gms. of the above
. :
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complex (0CCu) suspernded in 30 cec. of hot o-dichloro-
benzene. Stirring was continued for two hours. The solution
was then left overnight. It was filtered and to the
filtrate,petroleun ether was added to precipitate the
product. The precipitates were filtered,washed with
petroleum ether am'ether am dried. The product (00Cu I)
is insoluble in all common organic solvents except
dimethyl formamide,pyridine anmd o-dichlorobenzene.

The aralysis of the above products, their m.p.
etc. are presénted in table 37+ The electrical resistiviky
of the adducts over a small range of temperature is
presented in table-38. The magnetic suseceptibilitieg of
some adducts and theilr diamagnetic corrections are

precented in table-39.
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