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RESULTS AND DISCUSSION

IIT 1. Big-azo disalicylaldehyde and its transition metal complexes.

Coordination polymers of bis-(saliecylaldshydes) and
bis-(salicylaldimines) (I) where X = GH, and SO, have been

gehe CHzy
(1)
X = Y=
(a) CH, o
(b) 80, 0
(e) CH, NH,NR, MR ?-N
(@) 80, NH, IR, MR =N
(6)  N,-CgH,CgH,Na- 0

investigated by various investigators. Thus Terent’ev, Rode
and Emlzcha.dzew’?2 and Rode, Nekrasicv and Terent’ev*u7
prepared Cu, N, Co and Fe coordination polymers of (I-a) and
(I-c) and studied their thermal stability, reflection and
luminescence spectra and magnetic susceptibility. Marvel and
Tarkoyioz prepared the coordination polymers of Fe, Co, Ni,
Cu and Zn with (I-a) and (I-¢) and studied their thermal
stabilitye. Goodwin and Baller (Jr;)foostudied the coordination
polymers of Fe, Co, Cu amd Ni with (I-e) and (I-d). Bel’skii
and Tsikunovqgrepared Fe, Co, NI, Zn and C4 coordination
polymers of (I-¢c) and studied their EPR spectra. Luvisi and

148
Chenicek .  studied the removal of Fe, Co, Cu and Cr from
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organic liquids (e.ge gasoline) by treating them with

~ polymerie \(I-c). We have synthesised (I-e) by the method
of Sen and Ghogh»i e and prepared 1ts coordination polymers
with Co(II), Ni(II) and Cu(II) in pyridire amd with Co(II)
ard Gu(II) in dimethylformamide in abserce of pyridire,
Their magnetic moment, ecalculated from magnet ic
susceptibilities and diamagnetle corrections ére given in
table R/~ 1 Ohata et al.m9 have prepared Cu(II), NL(II)
and €o(II) chelates of 5-aryl azosalieylaldehydes and their
schiff bases.

(a) 4,4?-Bis(m-formyl p-hydroxyphenylazo)biphernyl: (BASA):

The above ligard (BASA)-(I-e) was prepared by the
action of tetrazotised benzidire on salicylaldehyde. The
ultra-violet and visible absorption spectra of the ligand
are given in figs. R-1 and R-2 3 and some important IR bands
are giyen in table R-2, The ligand has absorption bands at
418 mp and 510 mu in the visible spectrum. Normally azo
compounds would have absorption barnds at 280-90 mu and
350-60 mi. The red shift of the bands is an indication that
there 1s “through conjugation® between phenyl rings through
N, groupse Thus the phenyl rings and N, groups of the ligand
molecule are consldered to be céplanar. Further, azo-
hydrazore tautomerism is wéll established in many cases.lso-n
lorg wavelength band wlll be 'weaker in azo compounds, but
much strongei- in hydrazones. The present observations irdicate
the existance of tautomerism(II) (a and b) for the ligani
in dimethylformamide solution and may include the intermediate
form (II-c).
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Table R '='2

Some ‘characteristic IR frequeneles ( em'lLof BASA and
its coordination polymers ‘

(a) BASA

3150 ( m ) 1240 ( w ) 900 ( w )
1650 (vs ) 1200 ( m ) 840 ( m )
1620 ( m ) 1175 ( m ) 830 ( m)
1570 ( m ) 1140 ( m ) 810 ( w)
170 ( s ) 1100 ( m ) 765 ( w)
1375 ( m ) 1000 ( w ) 740 ( m )
1300 ( m ) 950 ( w )
1275 ( s ) |

(b) BASA<Co (p)
3400 ( w ) 1400 ( m ) 1000 ( w )
1610 ( s ) 1250 ( w ) 900 ( w )
1500 ( m ) 1200 ( w ) 835(‘m)
1450 ( m ) 1185 ( m ) 70 (w) b
1430 (sh ) - 1135 (m)
1400 ( m ) 1100 (m)



3470 (Cm )
1605 (vs )
1525 ( m )
1430 ( m )
1375 ( s )
1320 ( m )

3450 ( w )
1650 (sh )
1610 ( s )
1510 ( w )
1450 ( w )

(¢) BASA-Cu (p)

Table R-2 (contd), .

1280 ( m )

1240 ((w) -

" 1180 ( m )

(4)

1140 ( m )
1100 ( m )

BASA-N1 (D)

1400 ( m )
1340 ( w )
1290 ( w )

C1190 ( w )

1140 ( w )

IOOO(W)'

950 ( w )
900 ( w )
825 ( m )
740 ( w)

1400 ( m )
1000 ( w)
*900 ( w )

830 ( m )

%0 ( w )
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Ly e
: CH=
C N

= N NH — N=(
MO W WU
O=MC CH=0

(11) ‘

« The IR spectrum of the ligand has bands‘at 1650 cm;l
and 3150 cm'l which may be attributed to chelated carbonyl
and chelated hydroxyl groups respectively. The band at
1005 em™ 1g attributed to conjugated azo groupe
(b) Géordinatlgn polymer of Co with BASA in pyridine s

BASA - Co (P)t

The cobalt complex prepared in presgnce of pyridine
gave, on analysis, the ratio of metal to nitrogen as 1l:k4e5 3
nence it is formulated as a limear chain (III), with the

agsociation of water and pyridine moleculeses

\

- LXL - Co =
aqy Py,
(1I11)

N

Where X (LH), represents the lizand BASA, aq water and
Py pyridire.
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The polymer is slightly soluble in pyridine,
dimethylformamide and nitrobenzene; A gualitative test was
carried out to detect the presence of acetate; it was found
absent. Further, cobalt is not ﬁrecipitated from the solution
by hydrogen sulphide. The pyridinated Co chelates of
5-arylazosalicylaldehydesprepared by Ohata et al., were red;
the product obfained by us 1is raddiéh brown.

The absorption spectra of the polymer in the
ultra-violet and vigible reglon are presented in figse. R-1
and R-3. The band at 418 mn observed in the spectrum of the
ligand has braadened in the spectrum of the polymer
(420-60 mp)y and its absorbance is much greater than that
of the ban&jﬁlb mpe Hence it 1is suggested that the ligand
"anion" is present in the azo form in the polymer. It 1is
likely fhat the broad band may Include the charge transfer
band ( L—>M ) of the polymer.

Some important IR banis of the polymer are given
in table R~2. The band at 1650 ecm~l obgerved in the spectrum
of the ligand and attributed to the chelated carbonyl group
is ot observed even as a shoulder but 1s fourd shifted to
1610 em™! in the spectrum of the polymer. Hence it is
considered that the ligand is not present as an end group
in the polymer. The band for pyridine 1s found as a shoulder
at 1430 em™ and indicates non-coordimated nature of pyridine
in the polymer. Further a broad -band for water is observed
at 3400 em™l., The band for azo group 1is observed unshifted
at 1005 em 1,

The thermograms (D.TeAe and TeGeAe) of the polymer
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are presented in fig. R—Q; It can be suggested from the

wt. loss and the endothermic peaks that (i) the polymer
losses one molecule of water per momonmeric unit over a
temperature range of 90-130°C. (11) los.es further amounts
of water and pyridine at higherAtemperature and (1ii) melts
(or depolymeriseg) at a temperature of 625-30°C, The
results indicate high thermal stability of the polymer.

“ The thermal decomposition reactions may be represented as

4.1 - %L - Co
n

ady Py /2

l - heat .,

-&-L -X -L ~ G&} + naq
n
aqy Fyi

l heat X
{L-—X—L-Go} + nag+ n/2 Py
m

aga

follows

The magnetic moment &f the polymer per Co=-atom
is calculated as 4.74‘B.M; It suggests octahedral
stereochenistry of Co~ in the monomerie unit;

The electrical resistivity of the polymer has been
studied over a small range of temperature and the results
‘are shown graphically (log resistivity vs reciprocal
temperature) in fig. R-5. A straight line is obtained,

satisfying the relation
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ES [.1KT

R =C, e

()

where Eg and 60 are the energy gap and a constant respectively.
Values of Eg and log; o€y are €aleulated from the curve as
0,18 ev. and 12.5"+ réspectively. The low value of Eg is am
indication of the highly conjugated ngture of the system;
however, the hoblllty of charge carriers is not high as
anticipatedes 2. ... T |

On the basis of the above observations,the structure
of the cobalt complex in the monomeric unit may be considered
to be a trans octahedral one and the monomer may be

represented as (IV).

) (Iv)
(e) Coordination polymer of cobalt with BASA (without™
pyridine) : BASA -~ Co (D)

The product was obtained by treating cobalt acetate
with the ligand BASA in dimethylformamide. It gave on
analysis, the ratio of metal to nitrogen as 1:7. Hence it

may be represented as (V).



‘ Co(L X L)} iX(L H)le 3
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The cobalt chelates of S—arylazosalicylaldehydesw
prepared by Ohata, et al. were yellow or reddish yellow
;ln colour. The product obtained by us is coloured reddish
vellowe. It is sparingly soluble in dimethylformamide and
pyridine. The absorption spectrum of the complex 1in the
visible region is presented in fig. R~-6. The absorption
band is obsérved at 422 m and its absorbance is much
greater than at 510 mu. If indicates the presence of azo
form in the ligand anion.

The magnetic moment of the complex per Co atom
is found to be 5,00 B.M, Hernce sach Co atom may be
considered to be in octahedral ligand field.

On the basis ofihgﬁove observations the product may
be consldered to contain octahedral units and the polymer
may be represented as three dimensional net work (VI) with

occluded water

X

dL b CH
XL ~
4Q Co --Co/>
\><A/ v+v\/ {>(~ ,,‘_\/\//
< Q 17 + ~
Co A >
é_\ CO C[CL,L
A
_ LH Ly
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(d) Coordination polymer of copper with BASA in pyridine ¢
BASA-Cu (P) '

The copper complex, prepared in‘ﬁresence of pyridine
gave,on amlysis, the ratio of metal to nitrogen as 1:5.7.
Hence it is formulated as a linear chain (VII) with the

association of water and pyridine molecules,

Hed- LXL ==Culee-LXLH
Fyiaq; J°

(VviDn)

The polymer ig sparingly soluble in pyridine ard
'dimethylformamide; A qualitative test was carried out to
detect the presence of acetate j; it was found absent. |
Further copper was not precipitated from its solution by
hydrogen sulphide nor was iodine liberated on the addition
of potassium iodide to the solution.

| The absorption spectra of the polymer in the ultra-
violet and visible regions are presented in figs. R-l and
R-3+ The bands observed at 510 mu .and 418 mp in the spectrum
of the ligand are absent in the spectrum of the polymer.
Howevdr, the band at 418 mu appears to have shifted to a
lower value ( < 400 mp )e It would indicate that
coplanarity of the ligand molecule 1is affected.

Some important IR bands of the polymer are given
in table R-2. The band at 1650 em™t observéd in the spectrum
of the ligand and attributed to the chelated carbomyl 1is
observed as a shoulder to the band shifted to:1605 em™L,

Hence it 1s considered that the ligand 1s present as an
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end -molecule 1in the polymer chain. Further the band for
pyridine is found at 1430 en™1 and indicates non-coordinated
nature of pyridine in the polymer, the band for water is
observed at 3470 cm"l ard the band for azo group is observed
unshifted at 1005 em-1, |

~ The thermogram (T.GeAs) of the polymer is presented
in figjif}?. It is suggested from the wteloss that (1) the
polymer logses one water molecule per momomeric unit over
a temperature range of 100-130%C, (ii) it losses another
molecule of water and a molecule of pyridine over a '
temperature rarge of 270-340% and (1ii) it decomposes at
higher temperature.

On the basis of the above observations, the polymer

may be represented as (VIII),

H -1} LXL --‘cu{}-—— LY LH
ag-agqz Fy Js
) (VIID)
The results indicate relatively low thermal

stability of the polymer. The thermal decomposition reactions

may be represented as follows

H{- LXL-—-G'u'}-- ] s LXLEHE
aqz Py lj

2 aq
lheat
H—{ LXL—-(‘}u}{ LXLHE + 5ag
ag 1 aq Py: '
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4
He-F LXL~-Cu ---| LXLH+ 5aq + 5F
aq 5
heat
. decomposition products
The magnetic moment of the polymer per copper atom

is caleculated as 2.2 BeMs
(e) Coordination polymer of copper with B4SA (without

pyridine) - BASA-Cu (D):

The copper complex prepared without pyridine gave
on analysis, the ratio of metal to ligand as 1l:1l.l. Hence
it is formulated as a linear chain (IX) with association

of water moleculese '
H4--LXL --Cu --4 LXLH
agqs o
(IX)
It 1s sparingly soluble in dimethylformamide and
pyridine., Its magnetic moment per copper atom has been
calculated as 2444 BeM. It is considered to have square

pyramidal nature and be represented as (X)

OH,

° O —CH ‘
Wl e
CH— -
H=0~- 0 N=N aq,

(X)



(f) Coordination complex of mickel with BASA (in pyridime)
BASA - Ni(P)

The nﬁgkel complex prepared in pyridine, gave on
analysis the ratio of metal to nitrogen as 1:9. Hence 1t
is formulated as a nickel complex (XI) with association

of water and pyridire moleculess

[H‘LXL =M --LX LH}
Py, aqy
“ (x1)

The precipitation of the complex was very slow and
the precipitates were obtalned in the colledial state. The
formgtion of lirear chain may be considered but could not
'be established from varioué investigations.

The complex 1s spardngly soluble in pyridine and
dimethylformamide. A.qualitative test was carried out to
detect acetatey it was found ébsent. Further nickel was
not precipitated from its solution by hydrogen sulphide.

6 The absorptlon spectra of the complex in the visible
and ﬁltra violet regions are presented in figs. R-1 and R-2.
The absorption bands are observed at 510 mu and %10 mu. As
in the spectrum of the ligand, the absorption band at 410 mu
1s weaker than that at 510 mu. |

Some important IR bands of the complex are gilven
in table R-2. The band at 1650 cm™t observed in the spectrum
of the ligand is observed as a shouider to the band shifted
at 1610 em™l, It would indicate the presence of the chelating

groups of the ligand molecules in the coordirated and



non-coordinated form in the complex. Further ﬂthe band for
pyridine found as shoulder at 1450 em ™l indicates the
presence of coordinated pyridinej a band for chelated
hydroxyl 1is observed at 3100 cm’l, a broad band for water
is observed at 3450 cm‘l, and the band for azo group is
observed at 1000 cm™t,

The thermogram (T.G.A;) of the complex 1s presented
in fig. R-8. It is suggested from the wt.loss that (1) the
complex los;es water and nitrogen over a temperature range
of 70-1500C. and (ii) undergoes decomposition sharply at |
475-850%C, lorsing further amount of nitrogen. The results
indicate low thermal stability of the complex. ‘

Its magnetic moment per nickel atom is calculated
a8 2.86 B.M. The value is smaller than the one observed for
the usual octzhedral nickel complexes and can be related to

the binuclear octahedral nickel complexes.

1
iHLXL———-—Ni ———LXLH}
' aqy’

2
The products of thermal decomposition for the

mononuclear species may be reﬁresented as follows :

Py
OM ol o oH |
S CoHNy CoH, CHaNH.C, = N ¢ ¢
32 Py CRENTHC, Ni 7 CeHz NI CeHy CaHyN-CHy
CHO 3 N agos \owc 4 “tHo [aq,
heat
Py
0 \
OH« - \‘ _oH
CCHs C6H1,C6 HC \ C N.- N; C H
C gH CoHy CoHy 6 .
CHo 2 \\OH 4 32 G404 T2 25 e

+haq + N,
heat
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!

Py
NG I 0 .
LN / : ~ sOH
H-CgH, Ca M, N CeH - Ni CeHz=Ng~Cg Hy CLHpCeHy
, SHECeH O R 3\CH0/ \CHo/ . -
CHO 0
' + N,

The free radicals formed as intermediates during
thermal decomposition may combine as shown above or may
form other products of decomposition.

The results suggest that the stability of the
ligand is much reduced by coordination with nickel.

General

(1) IR _freguency shift:

In the pheroxide ion of sglicylaldehyde the carbonyl
group must retgin essentiélly carbonyl character; consequently
more significance can be attached to correlations betyeen
the shifts in this frequency and chelate stability; In fact
Bellamy and Branch *%% pave found ramarkable correlation
between the two for Mg, Zn, Ni, Cu and Pd chelates, in
agreement with the stability order suggested by Mellor and
Maley'?% (Mg € Zn < Co < ML < Cu < Pd). We find that
frédquency shifts are in order Co~~ Ni < Cu and is in fair
agreement with earlier observations.

(11) Thermal fission:

The radical decomposition of azo compounds has been

known for a long time. Thus in 1896, Thile and Heuser:56

described the quantitative evoluation of N, accordirg to the
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R=N=N=-R .sR+ R+ N,

as well as the formation of products by the combination of
radicals, by the transfer of hydrogen atom from the solvent
to the radicals or by the reaction with other particles (X)

present in the system.as shown by the equgtion,

R. + R*—3 R - R’

R, + H— R - He — products
Re + H—) R’--H,—3 products
Re + X —y R - X.—> products

 J
Re + X— R = Xo—) products

On the basis of thermal étudies we suggest that the
thermal fission involving the evoluation of nitrogen is
catalysed by the metgl lon chelated to the:sadieylaldehyde
groupe. Such a reaction is faé ilitated by nickel, is
facilitated by copper witl{ the formation of some other
volatile products andl is inhibited by cobalt. Thus chelated
metal appears to have relatively unusual and varied action

on the stability'of the azo compourd.

Big-azo d'isalieylaldoxime and its nickel (II) complex :

(a) Dioxime of Y4 ,4?-pis(m-formyl-p -hydroxyphenyl azo)

biphenyl : (BASAO)

The above ligand was prepared by the action of
hydroxylamine on bis-azo disalicylaldehyde (BASA) in
pyridine. Its \spec’crum in the visible region 1s given in
fig. R-—é. It shows a broad absorption band at 430-40 mu
and shoulders at 500 and 605 mi. Thus the compound appears’
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to exist mainly in the azo form. Its absorption spectrun
in dimethylformamidelsolution in the ultraviolet region
is presented in figjtlo. The absorption band appears to be
near 270 mu, ‘

Some important IR bands are given in table R-3.
It .shows the absorption bands for (a) OH (oxime) group at
3450 em™l ana (b) C=N at 1630 cm -
(b) Coordination polymer of nickel (II) with BASAO

BASAO~Ni)

The nickel complex gave on analysls, the ratio .of
metal to ligand as 1:1 3 hence it is formulated as a lirear
chain (XII) ‘

' -t L’x1 - mif--

' aqln

| (X1I1)
where X (L’H), represents the ligand BASAO. The polymer is
slightly solubie in pyridine énd dimethylformamides A
qualitative test was cérried out to detect the presence of
acetate, it wés found absent. Further nickel sulpﬁide was
not precipitated from the solution of the polymer by
hydrogen sulphide.

The absorption spectrum of the polymeg in the visible
region is presented in fige. R-11., The absorption band appears
to have shifted to the wltraviolet region and the shoulders
are observed at 410 and 550 mu. Thus when the spectrum of
the coordination polymer is compared with that of its ligand,
a blue shift of the band and shoulders is observed. Thé
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Table R « ‘3

Some chsaracteristic IR freguéncies ) of BASAOand
BASAO-Fi (p)

(a) BASAO
3450 ( s ) 1260 ( s ) 950 ( w )
1630 ( m ) 1240 ( w ) 900 ( w)
1550 ( m ) 1200 ( w ) 830 ( s )
1500 ( s ) 1160 ( w ) 810 ( w)
1400 ( w ) 1100 ( m ) 790 ( w )
1300 ( w ) 1010 ( m ) 70 ( w)

(b) BASAO-Ni (p)
3280 ( w ) 1400 ( m ) 1000 ( w )
3020 ( m ) 1290 ( s ) o0 ( w )
1630 ( w ) 1210 ( v ) 900 ( w )
1585 ( s ) 1190 ( w ) 890 ( w )
1540 ( w ) 1140 ( w ) 830 ( s )
1475 ( s ) - 1100 { m ) 7m0 (w)
1440 ((m ) 1030 ( m )
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- absorption spectrum in the ultraviolet region is shown in
fig. R-10. The absorption band rear 270 mu in the specthum
of the lizarmd also appears to have undergone a blue shift
in the spectrum of the pdlymer,

Some important IR banis of the polymer are given
in table R-3. The band observed at 3280 om " suggests the
presence of OH (oxime) group. Further the band for C=N -

-1

obgerved at 1630 cm™ in the sﬁectrum of the ligand Qppears

to have shifted to 1585 cm™ with weak band at 1630 cm™l
in the spectrum of the polymer. The results indicate
coordinated nature of the group arnd also the presence of
tpe ligand as end molecule in the polymeric chain.

The thermograms (T.G.A. and D.T.A.) are presented
in figR-12. It may be concluded from the results that there
is (1) loss of water at low temperature 90-170%C associated
with the decomposition of the ligand and (ii) drastic
decomposition above 300%, The decomposition appears to
involve the loss of nitrogen and méy take place in two
steps.

\ The magnetic moment of the polymer per nickel atom
is caleulated as 2475 BM, The low value may be attributed
to 5-coordinate biruclear Ni in the polymer.

On the basis of the above observations the most
likely structure»of nickel coordinstion polymer BASAO-Ni
would involve the square planar distribution of coordinated
groups of the ligand and metal and the bomding of nickel atom
with the phenolic oxygen of the adjoining complex forming

binuclear complexes. Hence it may be represented as follows:
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= CH
ON\“‘NV//
N= N ~ B —
c :N/ll /c;> N=N y
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- H
l |
H— 0
LI I~\N*CH
e,
N
=N ™~
N CH:N/ /O N:Ni@§»
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Ng__ b
i 4

»
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III 3, Azo-diacetylacetones and their transiticn metal complexes

Polymeric metal complexes (XV) of bis~(p-diketones)
or tetraketones have been prepared by various methods,

N _ 34935
Thus Fernelius and co-workers

RCO
R'C O

of the type

the effect of substituents in the ligand and the nature of

>CH-Y - CH<g

O R!
OR

R ] _
\ R R I
/C—O\ o-_—c/ \c——o 0=¢C

¢ me” Ne e’ ~n Ney
~N oL / ~ \C:O/ ~~ /

‘n& =0 O—C/ O—¢
R/ \ _
\\/\ R

L ~ (a) A i (b) _J

(XY)

synthesised bis-(p-diketones)

and have studied
the coordination chemistry of bis-(p-diketones), especially
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the metal ion on the thermal stapility and molecular weight
of resulting polymers, Charies’ ' prepared Cu, N, Co, Zn,
Cd and Mg metal chelates from tetraacetylethane and studied
their thermal stability and deeomposition temperature,
Korshak and cb—workers”’”’w synthesised various bis-
(p-diketones) of the types (RC0)2CH-Y-CH(COR)2 and (RCOCH2CO)2-X
and their Be, Cu, Cd, Co, Zn, Mo and Ni chelate polymers and
studied their thermomeeh properties ete, Knobloeh and
Ra.x:;s:eher69 prepared Zn, Cu, N1, Co, Mn, and C4 chelate
polymers of (RCO)2CH-CH(COR)2 and studied their IR spectra.
Kluiber and Leﬁsus prepared chelate polymers of (RCO) 2~

CH-Y~CH(COR) 2,

We prepared 3,3' (%, ‘+' ~biphenylene bis azo) di(2,4-
amel
pentanedione) and its eopper eomplex for the purpose of
comparison prepared 3(phenylazo) 2,4%-pentanedione and its
Combplexes

copper complex, Ni(IT) and Co(II) of the bis-azo ligand

could not be prepared.

(a) go—-lig'andﬁ i »

The bis-azo ligand (BAAC) was prapa.re& by coupling
acetylacetone with tetrazotised benzidine and the monoazo
1igand (AAC) was obtained by coupling acetylacetone with
diazotised aniline,

7

Their spectra in the visible region are presented
in figs, R-9 and R-13, AAC has \ max at 420 mp and 530 mu,
The relative intensities of the two bands indicate the
existance of the compound mainly in the azo form in solution
_ BAAC has .\ max at 430 my and 490-500 my, The relative
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intensities-of the two bands suggest the existence of
equilibrium betwesn the azo and hydrazone structures of the
coupound in solution,

Their spectra in the ultraviolet region rmre
presented in figs, R=10 and R-14, BAAC zppears to have an
absorption band near 270 my, which is probably shifted to lower
value and is not boserved in the case of AAC,

Some of the important IR bands of AAC and BAAC are
presented in table R-4, AAC has an absorption band at
3020 em™} which may be attributed to chelated enocl group.
An gbsorption band for dicarbonyl group is presented at:-
1665 cmfl and for chelated carbonyl group is at 1620 cmf;.
BAAC has absoiption bands for diecarbonyl group at 1680 em™ L
and for.-chelated earbonyl group at 1620 cm'l. The band at
3050 et

Hence these compounds may be considered to exist in the

may be attributed to the chelated enol group,

keto-enol tantomerie forms (XVI) .

C
X . "
C e
= ~Hy

~c-_ 0o ‘
/C-'-O | | c=0

pa— R—-N:N...CH/

—

R— N=N-C

HC
3
(@)
_ (XVI)

where R = CgHg or p= CgMy N
Further, BAAC has an absorption band at 3130 cmfl which may
be attr;buted to the‘hydrazone NH group., It may indiecate
the azo-hydrazone tautomeric form (XVII) for BAAC,
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Some characteristic IR frequencies Cem™>) ‘of ‘azoacetyl-

acctones and their copper complexes

© (a) AAC
3020 ( m ) 1290 (vs ) 1020 ( m )
1665 (vs ) 1275 ( s ) 980 ( m )
1620 ( s ) . 1170 (vs ) 935 (s)
1600 ( m ) 1140 ( s ) 910 ( m )
1500 (vs ) 1075 ( w) 780 ( m )
1450 ( m ) 1050 ( m ) 750 (vs )
1410 ( m ) 740 (vs )
1350 (vs )

(b) BAAC
3130 ( m ) 1375 ( m ) 1160 ( s )
3050 ( m ) 1350 ( m ) 1050 ( w )
1680 ( s ) 1340 ( m ) 1020 ( w )
1620 ( m ) 1300 ( s ) 980 ( m )
1590 ( w ) 1260 ( m ) 930 ( mk)
1500 (vs ) 1200 ( s ) 850 ( w)
1400 ( m ) 1180 ( s ) 780 ( m )

740 (m )



3450 ( w)
3000 ( w )
1650 (sh )
1620 ( s )
1520 ( s )

3400 ( m )
1660 ( m )
1620 (sh )
1600 ( s )
1500 ( m )
1390 (s )

Table R-4 (eontd),

(¢) AAC-Cu

(d)

1350 ( s )

1290 ( m )

1200 ( m )
1060 ( w)
1030 ( w)

BAAC-Cu

1350 ( s )
1325 ( s )
1210 ( m )
1175 C w )
1090 ( w )

990 ( w )
950 ( w )

910 ( w )'

780 ( w )
750 ( w )

‘1050 (w)

1000 ( w )
950 ( m )
820 ( m )
760 ( w)

141
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CH3 CH5
C:O
N=N- CH H-"N“C
\ / C::O
2,
LQ) (b)-

o (XVII)
(b) Cu-complex with :AAC ¢
On. the basis. of analysis.the .complex of Cu with
AAC shows. the ratio of metal to 1ligand as.1:2j henee 1t may
be represented as. (XVIII),

GuIsz*

(XVIII)
vhere LH' represents. the 1igand AAC, It is soluble . in
aleohol, acetone, benszene,. petroleum ether ete, and .gives
greenish yellow solution with. aleohol,

The .absorption spectra. of. the complex in the )
visible and ultraviolet. regilons. are presented in. figs, R-13
and. R-1l, It has an absorption band at 430 my with a shoulder
at 558 mu.

. Its magne tic.!'”momant,:hasa.been,ealoulated‘ as
2,16 B,M, It 1s suggested from the colour. and magnetic moment
observations. that copper forms.square planar complex with
the two ligand anions. and.can.be S-coordinate by linkiné to
the adjoining molecule, |

ﬁome.e.of the IR .bands. of .the. complex are. presented
in table R.%, The absorption band for chelated.carbonyl
group observed at 1620 “em'.'l in the speetrum of. the ligand
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- appears_intensified in the spectruwof the eomplex,

The thermogram (T,G,A,) of the complex is presented
in fig. R-15, It can be suggested from wt. loss that the
complex undergoes decomposition on heating and that the
decomposition. takes place in two steps, The results suggest
that the stability-of.azoacefylacetune 1s. mueh reduced
by its ecoordination. with copper,

| (¢) Cu-complex with BAAC ¢

On the basis. of analysis, the eomplex of copper
with BAAC shows. the ration of copper to ligand as 3:13 hence
4%t appears to possess a complicated structure, It gave a

positive test for acetatej 1t may, therefore, be represented.

as (XIX),
lcu - R\ xcn Ac2 ‘ . aqz

(XIX)
where RHy represents BAAC and AcH acetic aeid.

It 1s Qpaxingly.soluble‘in dimethylformamide and
possesses considerable mechanleal strength, The erystals
are hard to grind § and can be obtained in powdered form
with great difficulty,

The absérption spectrum in the visible region of the
complex in dimethylformamide is presented in fig., R-11l, It
has a shoulder. at 480 my.

Some of the IR bands of the complex are pepesented
in table B4, The bands at 3400 em™l and 3280 em™' indicate
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the presence of water and hydrazone NH in the molecule,
Further the bands observed at 1660 em L, 1620 em™L and

1600 em™! may be attributed to the acetate, coordinated
dicarbonyl and chelated enolie ketone. groups present in

the complex,

The thermogram (T,G,A,) of the complex is presented
in fig. R-15, It is suggested from the wt, loss that
(1) 1t decomposes losing water and acetate and (11) the
decomposition continues at higher temperature.

The magnetic moment of the complex has been
determined as 2,43 B,M,

) On the basis of the above observatlons the complex

may be represented as (XX).

CH /C‘M-(‘): . — \c—- 0
C ‘
30y ™ cmN-HN N=N—c? N u
Y \ ~ W— O}
, | =07 T

CHLo
EEN W = C
N

C 7
H-_J,CO 9 | C H3

’ (XX)
The results show that the thermal stability of BAAC-Cu is
greater than that of AAC.Cu,
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III Y%, Schiff bases of salieylaldehyde and their transiticn
metal complexes and. coordination polymers :

!

1424159
Pfeiffer and coworkers prepared copper

salicylaldiminates wherein aromatic diamines such as
o, m and p-phenylenediamines, benzidine, 1,4=naphtha-
lenediaminer ete, were used.

Terent'ev and m:mrm_'km-sa’58 obtained slimy
preciplitates of Cu and Ni chelates of Schiff bases of
salicylaldehyde with dlamines such as penzidine, m< and
p-phenylenediamine ete, Later theyvz"ou investigated the
formation of Fe, Co, Ni, and Cu chelates of the Schiff
bases of 5,5'-methylene bis-(éalieylaldehyde) with mono-
and diamines, ‘ S

Marvel and cowbrkersm”w2 prepared the

- eoordination polymers of Fey Coy N1 and Cu with Schiff
bases of 5,5‘-me§hylene bis-(salicylaldehyde) aﬁd Goodwin
and Bailer (jr)'oo studied the coordination polymers of
Fe, Co, Ni and Cu with the Schiff bases of 5,5'-methylene
(or sulphonyl) bis-(salicylaldehyde) with triamines and
tetramines, Belskii and Tsiknovvu also investigated the
ecordination polymers of Fe, Co, Ni and Cu with Schiff
bases of 5,5'-methylene bis(salicylaldehyde) with mono-
and diamines, In recent years Lewis and V\!’a?.lt‘.onw9
investigated the Cu chelates of Schiff bases of salieylaldehyde
with numerous diamines and studled their various properties,

We have prepared the chelates of Cu, Ni and Co

with the Schiff bases of salicylaldehyde and dismines
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such as benzidine and p~phenylenediamine, Their magnetie
moments caleculated from their magnetic susceptibilities and
diamagnetic corrections are presented in Table R-5,

(a) Sehiff bases ¢

Sehiff bases of salicylaldehyde with benzidine
and p-phénylenediamine were prepared by the known methods:nz”ss‘
Attempts were made to prepare the complexes of Cu, N1 and Co
with these Schiff bases but they were unsuccessful, Similarly
when metal acetates, salicylaldehyde and dlamine were mixed
together, the product separated was insoluble Sehiff base and
it did not contain any metal, Further, when meta; amine was
mixed with salicylaldehyde, the precipitates of the Schiff
base were obtained, Hence 1t can be concluded that (1) the
solubility of Schiff base is much less than that of the
chelated Schiff base, (11) metal-amine bond is very weak and
would readily break in presence of salicylaldehyde with the
formation of Schiff base and (1ii) salicylaldehyde
preferentially couples with amine rather than with metal,

We found, however, that when bis-(salicylaldehyde) metal is

treated with amine the Schiff base of the metal chelate is

formed, Excess of amine was used as it was considered that

some of it might be used up in coordination with the metal,

(b) Cu~complex with the Sehiff base of salicylaldehyde and
benzidine : (SAB-Cu)

. It was prepared from bis-(salicylaldehyda) copper
and benzidine. |
On the basis of analysis, it is formulated as a
linear chain (XXI), '
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~ ® o R
0 a0 I
N CeHy C6 Hy IN
\ AN O TeeHacetu Nty
vy o cy. c
N C Csl £\ O/ \N /l{
N O -
HN Cotiy Coly < " Cek&;cetﬂ{nK‘/O
R R . 2

(XXT)
where R represents -<C:;>'CH
Earlier investigators have represented their products in
both the polymerie and nonpolymeric forms, Pfeiffer and
covworkers reported first the preparation of monomerie
complexes of Cu buy later showed, on the basls of cryoscopie

measumements, that these were actually dimers and represented
them as (XXII)

(XXII)

No iodine is liberated from its dilute solution by potassium
iodide, \ ‘
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The magnetic moment of the complex is ealculated 55~‘ Y
AT o /

2.0 B.M. . \ '{(s ‘ﬂ‘““v bre "'i"‘é.’z':‘ \:;w 'K
Y Y

The absorption spectrum of the complex 1&é§§§‘vﬁs%b;e K4
region is presented in fig. R-16, A band at 41020 my 1s |
observed, '

Some important IR bands of the complex are presented
in Table R-6, The band at 3410 em™T is attribused to the free
NHz group, Capella and Fe&eli'éo found that C=N bond is split
for the copper complex and may be due to the nonplanar
nature (SP3) while no split is observed for Co and Ni ecomplexes
(asp® or d®sp3), In the present case the band is observed at
1615 em™! without splitting and may be attributed to dsp? or
dsp3 nature of bonding, ‘

Tpe‘thermogram of the complex (T,G,A,) is presented
in fig, R=17?, The results indicate that heating leads to
further polymerisation through anil formation by exchange
reaction Qith the loss of excess benzidine molecules of the
linear chains, The resultsAsuggests that the produet obtained
has relatively low degree of polymerisation which can be
increased by thermal treatment, The above observations are in
agreement with the structure (XXI) proposed earlier, The

thermal polymerisation reaction may be represented as. follows:

0 5
NHg CCeMyly-N © \ NHy Cleby), N O
oy + \/
cu
O__N (-3 CleHg)gnH
5 D2 NHy e N G- Y Ceghy)y Nt
dheal "

NH, (6 Hy),~
R

NG 4

e

OuN- (-~ ) Ceely),— N\ /o + NHy (CoHy)y NHg.
R M
SN\

oS Ne— (-e-~) CCeHy )aNH,
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Table ‘R-f

Some characteristic IR frequencles (cm"l) of the chelates

of Schiff's bages @

1450 ( m )

1130 ( w )

(a) SAB-Cu
MO (w)d 1380 ( m ) 1025 ( w )
1630 (vs ) 1350 ( w') 1000 ( w )
1540 ( s ) 1340 ( m ) 90 ( w)b
1505 ( m ) 1180 ( s ) 920 (w)
1495 ( s ) 1150 ( s ) 860 ( w)
1450 ( s ) 1120 ( w ) 830 ( m )
755 ( m ) .
(b) SAB.Co
3330 ( m ) 1430 ( s ) 1630 (w)
3220 ( w ) 1380 ( m ) 1005 ( .w )
3020 ( w) 1340 ( v ) 970 ( w)
1600 ( s ) 1300 ( m ) 860 ( w)
1575 ( s ) 1170 ( s ) 825 ( m )
1525 ( s ) 1150 ( s ) 760 ( m )
1480 ( s ) ’



Table R-§ (contd.)

(e) SAP-~Cu
‘ )
3300 ( m ) 1400 ( w
1600 (vs ) 11320 ( w )
1500 ('é ) 1170 ( w )
(m)
1460 ( m") 1140
1420 ( m )
(d) SAP-Co
300 ( s ) 1300 ( m )
3600(3) 1170 ( m )
:4-60(5) 1150 ( m )

1110 (
1015 (
900 (
835 (
765 (

900 (

835 (
760 (

W)
w)
W)
w)

w)

w)

m )

154
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(e) Cobalt complex of the Sehiff ‘base of’salicylaldehyde

with benzidine (SAB-Co):

It was prepared from bis~(salicylaldehydo) ecobalt

and benzidine,

On the basis of analysis, it 1s formulated as (XXITI),

i ‘
R R 1
N N
O N€CgHylsHyN O
Hy \ /
Co Co B
/ \ N\ o
N\/O N SHYy <6 By
R R 1,
(XX111)

Where B represents benzidine, It was possible to isolate both
the Schiff base and benzidine from the complex,

The absorption spectrum of the complex in the visible
region is presented in fir, R-16, It has an absorption band
at 430 my, -

Some important IR bands of the complex are presented
in Table R.6, A band for free (weakly coordinated) NH, group
is observed at 3350 em™l, '

The magnetic moment of the complex is 4,56 BM, It

suggests tetrahedral nature of the monomerie unit,

The thermograms (T,G,A, and D,T,A,) of the complex
are presented in fég, R-18, The results indiecate that (1) it
loses benzidine over a temperature range of 260-360°C, and
(11) decomposis at higher temperature. The results suggest
that the complex SAB.Co is thermally much less stable than
SAB-Cu,
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The above observation do not clearly indiecate
whether benzidine is weakly coordinated to metal atom
or not, Hence structure (XXIII) or its modileation with
benzidine wesakly coordinated to Co-atom may be considered
possible,

(d) Ni-complex of the Schiff base from salicylaldehyde
and ‘benzidine (SAB-Ni) :

It was prepared from bis~(salicylaldehydo) nickel
and benzidine, The ratio of metal to nitrogen is found
from analysis as 1:2,5, Hence it is formulated as (XXIV),

Qe D
i1 I

0 N —CéeHy C6 Hy — N 0
/

N \ /
Ny Ni

\
O/ 0 . O/ \o
e { ) 4 >_ ch

(XXIV) -
The absorption spectrum of the complex 1n the -

(N H3)3

visible region 1is presente& in fig. R=16, It has a shoulder
at %60 my, .

The thermograms (T.G.A, and D,T.,A,) of the complex
are presented in fig, R=19, The results indicate that
(1) 1t loses absorbed water and ammonia upto 100°C, and
(11) decomposes at higher temperature,
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Its magnetic moment per nickel atom is calculated
as 3,03 B,M, The monoﬁer is eonsidered to have tetrahedral
eonfiguration, although the magnetiec moment is lower than
anticeipated,

(e) Copper complex of the Schiff base of salievlaldehyde
with p-phenylenediamirié €SAP~Cu) :
It was prepared from bis-(salicylaldehydo) copper

and p-phenylelediamine, On the basis of analysis, it is
formulated as (XXV)

Cu..
ady ph!

where X’Hz represents the Schiff base and ph represents
p-phenylenediamine.

It wés possible to isolate p-phenylenediamine and
Schiff base from the complex,

Its absorption spectrum in the visible region 1is
presented in fig, R-20, The absorption band is observed at
W4C my, . _ .

Some important IR bands are given in Table R-6, 4
band observed at 3300 em - may be attributed to coordinated
NH2 group, '

The thermogram of the complex is ﬁresented in
fig, R=21, It shows that the complex loses waber and
p-phenylenediamine and the loss is accompalned by the

decomposition of the complex,
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Its magnetic moment per Cu-atom is caleculated as
2.05 B,M,

On the basis of the above observations Cu in the
complex is considered to be S5-coordinated and the complex

may be represented as (XXVI)

-

(XXVI)

(£) Cobalt complex of the Schiff base of salicylaldehyde

with p-phenylenediamine (SAP-Co) @

It was prepared from bis-(salicylaldehydo) cobalt
and p-phenylelediamine, On the basis of analysis, it is
formulated as (XXVII),

CO - X‘
n
aq2 7ph3/,

(XXVII)

163
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It was possible to isclate p-phenylenediamine and
Sehiff base from tye complex,

Its absorption spectrum in the visible region is
presented in fig, R-20, It has an absorption band at 490 my,

Some important IR bands are given in Table R-6, A
band observed at 3300 em © may be attribuded to coordinated
NH> group. |

The thermograms (T.,G,A, and D,T,A,) of the complex
are presented in fig. R=22, The results indicate that
(1) at low temperature water is readily removed (1i) on
further heating it loses p-phenylenediamine without evolution
or absorption of heat and (1ii) it decomposes at higher
temperature, with the evolution of heat and probably leaviﬁg
the residue of cobalt,

Its magnetic moment per Co-atom is calculated as
5.1% B,M, Hence the monomer is considered to have an
octahedral structure, |

On the basis of the above observations the complex

is considered to be polymeric and represented as (XXVIII),

- B3 S
O N-— Cohy ~—-~N\ /o [
/
N co N#, Co
/7 \ 7/ \
N O 0O N—-C()Hq —_
2 pN— R A
— CokgR N/“G coly R
O N CoHy—
RTINS L
Co  Nuy o — Niy
/ \ / Aqq
N O O N — Coly——
N N
2 R

(jﬁXVilt)
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(g) Nickel complex of the Schiff base of salicylaldehyde

with p-phenylenediamine (SAP-Ni) :

It was prepared from bis-(salieylaldehydo) nickel
’ and p-phenylenediamine, On the basls of analysis it is

formulated as (XX1X) .
R
N

0 N —Ce6 Hy — N

N/

(XXIX)

Its absorption spectrum in the visible region is
presented in fig, R-20, It has shoulders at 440 my and

560 my,

Its maghetic moment for Ni-atom is calculated as

4,18 B,M, Hence 1t is considered to possess tetrahedral

structure,

Ny The thermogram of the complex 1s presented in

R

TN

0

\/

Ni N
VA
L o\\~7/ML4
R R

(NH)
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fig, R=29, It indicates that the ecomplex (1) loses absorbed

water and ammonia at low temperature and (1i) undergoes
decomposition in two steps leaving'tbe residue of nickel,

The results 1ndiéate that SAP-N{ is much less thermally

stable than SAB.Ni,
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General @ ‘
AP P v

We May have some generalisations regarding the nature

of these complexes @

(1)

(11)

(111)

(iv)

These complexes do not appear to be mohomeriec , They are
dimerie (e.g. N complexes) or polymeric (e.g. Cu and

Co complexes), However, dimeric structures for the

.polymeric complexes suggested cannot be ruled out on

the basis of the present observations alone,

The role of additional dlamine molecules present in the
case of copper and nickel complexes is not quite clear
from the present investigations,

Ni'complexes differ from Cu and Co complexes with
respect to the Schiff base formation also, Only one of
the two aldehyde groups of bis-(salicylaldehydo) nickel
get transformed into anil with benzidine or
p~-phenylenediamine and the other group remains unattaciked
by benzidine ( and ammonia ) or gets converted into
simple aldimine with p-phenylenediamine (and ammonia),
whereas both groups get converted into anils in case of
copprer and cobalt complexes.

The thermal unstability, measured in terms of ¥ loss in
welght on heating is greater for the complexes of Schiff
bases with p-phenylenediamine, than those of Schiff bases
with benzidine,
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III 5, Schiff bases of vic-oxime ketones with diamine and their

transition metal complexes :

Pfeiffer“' and M’asudaw2 studied the transition metal
complexes of Schiff bases of 2,3~butanedione-2-oxime, Mathur
and I\I;-aa'arigx?63 investigated such Schiff bases as gravimetric
reagents for Ni and Pd.,

Schiff bases of 2,3-dioxobutyranilide-2-oxime with
aromatic and aliphatic monoamines have been prepared earlier;aB"nu
and their transition metal complexes have been studied, However,
atﬁempts to prepare the Schiff bases of the above oxime-ketone
with aromatic diamines were unsueccessful, Hence transition
metal complexes of such Schiff bases were prepared by treating
(1) metal chlorides (i1) metal acetates or (i1ii) metal sulphates,
with oxime~-ketone and the diamine, Thelr magnetic moments
calculated from magnetic susceptibllities and dlamagnetic

corrections are presented in Table R-7,

(1) Chloride method @
(a) The copper complex.(0B-CuCl) prepared from copper

chloride, oxime~ketone and bgnzidine, gave on analysis, the
ratio of copper to nitrogen as 1:3 and 1t contained
chlorine. Hence 1t 1is represented as (XXX),
CHy - C =N - csm}-
C¢HyNHCOC = NOH
(XXX)

It 1is insoluble in common solvents except pyridine and

dimethylformamide and does not melt upte 300°C,

Cu(C12)

Its magnetic moment per Cu-atom is calculated as 2,23 BM,
Its absorption spectrum in the visible region is
presented in fig, R23, It has a broad maximam at 440-80 my.

The thermogram of the complex 1s presented in fig,R-2h4,
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The results indicate that the complex (1) loses hydrochlorie
acid over a temperature range of 140 to 220°C, and
(11) decomposes at higher temperature, leaving the residue
possibly of CuCl,

On the basis of the above observations it is
suggested that (1) C1 1s not present in the ionie form in
the complex and (ii) Cl and ligand form square planar
complex with copper, It is considered therefore that
because of the bis-(bldentate) nature of the ligand, the
complex will be dimeric and may i:e represented as (XXXI),

ngq Cqu
!
cL N=cCcH —- .
Cq'_\:/ | 3 CH‘%(]: ..N\ c_q/ ct
d/ N=C CoNHCgHg c=N" N ‘
} 75 / 1 c
OH CgHgNHCO O
(XXXT)

The thermal decompesitlion reactions may be represented
as follows : ]
*if eHy ——
Ci =CCH
™~ Cy ' N 3

P S
i N = C CON¥HCgHg 2

on”
lhuw

~ + 2He)
N= ¢ CONHCgHg

0
l Heald

2 (C‘ Yy )+ Prociuct s

2



(v)
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The nickel complex (0B-Niel) was prepared from nickel
chloride, oxime-%etone and benzidine, It was found from
analysis that it contained chlorine and that the ratio of

metal to nitrogen was 1:5, Hence it may be represented as

(XXXTII).
CHy - C =0 \ CHy - C = NCgH,

Ni(Clp) i !
CéH;NHCOC NoH CéH;NHCOC NOH
(XXXI1)

]
1]

N

It is insoluble in common solvents exfept pyridine and
dimethylformamide and does not melt upto 300°C,

Its absorption spectrum in the visible region is
presented in fig. R=25, It has an absorption band at
490-510 my.

Its magnetic moment per Ni-atom is calculated as
3.2 B.,M, Hence it 1s considered to have an octahedral
structure, ‘

Its thermograms (D,T,A, and T,G,A,) are presented in
fig. R-26, The results indicate that the complex (i) loses
hydrochloric acid upto a temperature of 270°C, and (ii)
decomposes at higher temperature,

On the basis of the above observations, i§ is
suggested that the presenée of bis-(bidentate) ligand in the

complex leads to the formation of a dimeric complex (XXXIII)
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7z~
i
-

(XXXIII)

The thermal decomposition reactions may be

represented as follows :

+ L4 Hel

?6H1+
C‘\ /N: CiCHB
N om0 e
Cl/ '\ N::ci‘ CONHCSHE
O:C""CHZ
.
J/\naq{'
0
CHg“‘C::‘ O :I
N
C%%NHCOC::N/// &\\N
=C
X | <Hs
» O CsHi_,.
J(he.af
°
CH~C=0
3 \\N\' /N:}C_H
J N
O
CGHL)-

+4 (cs}fgﬁcaj‘x
i'h*}ﬂnnccl{a&_



(e)

+

The copper complex (OP=-CuCl) was prepared from
copper chloride, oxime-ketone and p-phenylehediamine,
It was found from analysis, that it contains chlorine
and that the ratio of copper to nitrogen is 1:6, hence
it is represented as (XXXIV),

Clz Cu Cely
CeHsNHCOC = NOH |
{ XXXIV)

It is insoluble in all common solvents except
pyridine and dimethylformamide and does not melt upto
300°C, Its absorption spectrum in the visible region

. is presented in fig, R-25,

Its magnetic moment is calculated as 3.58 B.M, It
is a relatively high value for bivalent copper and
needs further investigation. |

The thermogram of the complex is presented in
fig, R-24, The results indicate that the complex
(1) loses hydrochloriec acid upto a temperature of
300°C, and (i) decomposes at higher temperature.

On the basis of the above observations, the complex

is considered to be square planar and be represented as
(xxxvy .,

HON = c.cONH CeHg
CsuLi*N :C—CHs
|

cL N=zc-cH
\ - 3
Cy .
/ NG
el N=¢c conHcgHe
JH

- (XXKV)



The thermal decomposition reactions may be
represented as follows :

HON=C CONHC,
: ] sHg

/
Ci."SHH-"N:: C CHg
cl '

~ N —=C CH
Z cu” I 5

* ~

C N=CCcONHCeHg

I
Ce My CetHy + 4HCI
|

- ~ =
Hc_m/ N

) 0
(a) The nickel complex (OP-NiCl) was prepared from
nickel chloride, oxime-ketone and p-phenylenediamine,

It is found to contain chlorine and, the ratio of

179

+ ity X
CeMy e Hy . > (CeHgNCO)

TIntexmediate

nickel to nitrogen is 1:%, Hence it may be represented

as (XOVI).



“ C¢HsNHCOC = NOH '
(XXXVI) (

It is insoluble in cominon solvents exceptpyrid:lne
and dimethylformamide and does not melt upto 300°C,

Its’absorptic_on spectrum in the visible region is
given in fig. R-25, It has a shoulder at 420 my.

Its magnetic momént has been caleulated as 3,3 BaM,
The results indicate tetrahedral configuration of the
complex,

The thermograms (D,T,A, and T,G,A,) of the complex
are presented in fig, R-27, The results indieate that
the complex (i) loses hydrochloriec acid upto a
femperature of 300°C, and (i1) decomposes further at
higher temperature,

On the basis of the above observations the complex

may be represented as (XXXVII),

OH
!
CHy—- C =N cl

~N
Ni
N
’ CeHg NH €O € N/ ¢

—
-—

s

(Vi)™
The thermal decomposition reactions may possibly

be represented as follows
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e
Clqu
ci N:C*C_Hg
N e
N:\
c:\/ T:C CONH CoHsg
OH
l Heat
O
T
Cg HgNHCOC = N\ . "
p—
CHg c:N/ !
! cs'HL; il
C6 HY N=ccHg He)
;L»p——-—— Ni « !
™~ N=C CO NHCsHs
L
lh&q’r
o)
:
HC =
| SNy
CH 7 l
2C = N Ceotg
+4 ChghsNCo)
Co Hy = C CHy
‘ / Tdexamediate
NH —— N “
N=cCcH
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(11) Acetate method ¢

(a ) {~“The copper complex (0B-Cu) was prepared from copper
acetate, oxime-ketone and benzidine, It was found from
analysis that it contains the ratio of copper to
nitrogen as 1:5, Hence it is represented as (XXXVIII),

Cu “fi " CHy~C = 0 CHy C = NOCeH, -
C¢HsNHCOC = NO | | CgHgNHCOC = NO =--

(XXXVIII)

It_is insoluble in common solvents and does not melt
upto 300°C, “

Its absorption speqtrum in the visible region is
presented in fig, R-23,

Its magnetic moment is found to be 1,6 B,M, The

21 value 1s some what lower then anticipated,

The thermogram of the complex is presented in
fig. R-28, The results indicate that the complex
decomposes on heating, The thermal decomposition may
be represented as follows:

C?HQ
CHz-C=0 CHz-C= N
Cy ! i

heaqt

C CH-CO
H 3 i + Pzoclucts.
H C = Np
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On the basis of the above observations the complex
is eonsidered to be square planar and to possess dimeric
structure due to the bis(bidentate) nature of the Sehiff
base, Hence it is formulated as (XXXIX),

0
o
be T
CHLCY N=C CONHCgHg  (HNHCOC=N Q=cCCHs
Cy ;'C.‘-L
c6u5Nncoc:N/ Ssc s CHyC =N N=cconhes
J 1 5 .
e} CeHy CoHy
( XXXIX)
(b) The cobalt complex (0B-Co) was prepared from cobalt

acetate, oxime-ketone and benzidine, It waé found from
analysis that the ratio of metal to nitrogen is 136.
Henee 1t is formulated as (XXXX),

Co CHy-C = NCgHy == | ( H20 )2

l
C ¢HgNHCOC NO m= />

(XXXX)

It is insoluble in common solvents and does not melt
upto 300°C,

Its absorption spectrum in the vigible region is
presénted in fig, R-23, )

Its magnetic moment is found to be 2,59 B,M, Hence
it is considered to be a spiﬁ-paired complex, probably
with square planar configuration,

The thermogram of the complex is presentad in fig,
R-29, The results indicate that the complex decomposes
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3

in two steps, The decomposition reactions may be

represented by (a) or (b) as follows @

cad
CeHy
i
N= (- CHzg
C (/ t ) H,0
° S N=z=c- CONHCsHs LLZJZ’

l heat

CO ZNH: ’C-CHE ) X
+ 2
SNzCconhcsHs |, (Hoceny)

~L TImteaomed 1ate
O
l Heat

Co NH= ccH X
K/\ ] 3’) + 2 (chZ,Nco) '
N':CH 2

é, Tordewamediate

(b)
C’.IGHq

Co (KN ::g:»cHz7
SN = ¢ cONHCaHs )2 LH"O)L

J/Heq-!’

0 - c-c H3 .)( '
Co (< ‘ J +2 (0N H’l-céﬂzr)

N = ccoNHal 2 I

1 Ml evemecliate

° ]

head

0 =CCH3 X

Co (e/ | ) + 2 ((eHsNCO)
NN = CH 2 )
é Imtermediate
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On the basis of the above observations, the complex

may be represented as (a dimer (XXXXI) or a polymer

(XXXX11) .
- y '[
0 0
o T
C5H5NHCOC :N\\ /N:C CONHC¢Hg
o l
"~
Chye =N ?'—‘CCHz
t
Id CeH
6”9 : Y
H,0
CeHy Ce Hy (o )lf
i i
CHzC =N N= € CHay
> Co/ l .
C&HENH 0 c=N \N: C CONHC6Hg
J 1 ”
.. 0 ) J
(XXXX1)
- C My 0 v
1 T :,’
CHz3 ¢ =N NZC CONHCEH
N 5[4
e !
Co “
CGHE;NH C0c -:.N/ \ N=C CHg | {?Zo)l
x 1 /%
] CeHy ' |
II dm
(XXXXIT1)
(c) The copper complex (OP-Cu) was prepared from copper

acetate, oxime~ketone and p-phenylenediamine, It is

found from analysis that the ratio of copper to nitrogen

<o
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i1s 1:5, Hence it 1s represented as (XXXXIII),

Cu CHy C =0 CHy € = N C3fy (H20)2
‘ /
CgHgNHCOC = NO C¢HgyNHCOC = NO

(XXXXIIT)

It is insoluble in common solvents and does not melt
upto 300°C,

Its absorption spectrum in the visidble region is
presented in fig, R=30, It has absorption band at
440 my, ‘

- Its magnetic moment 1is found as 1.59 B,M, The value

1s<lower than anticipated,

The thermogram of the complex is presented in
fig, R-2%, The results indicate that the complex
decomposes on heating, The decomposition may be

represented as follows:

CaHg

1
C CHy~-C=0 CHz~c = N
u 3 3-¢ (49),

|
CoHgNHCLOC = N ﬁcHsNHcoc = NO

J heat

|
Cy Cig - ?0 CHyC =N )1__“
HC C=ND HC =ND
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"On the basis of the above observations the complex

is represented as a dimer (XXXXIV),

0
\ H
CH,-C =B Nzc-co NHCgHp
3 /
e C.¢ My (Hy0
N ¢Hy (Hy0),
CeHNH (O -C =N N=C CHg
§ L 2
(XXXXIV)
-(d) The complex (0P-Co) was prepared from cobalt acetate,

oxime-ketone and p-phenylenediamine, It was found from
analysis that the ratio of cobalt to nitrogen is 1l:7,
Hence it is represented as (XXXXV),

CHy C= N -
Co f CeHy
C¢HgNHCOC = NO .

( C¢HyN2Hy ) (H20) g
(XXXXV)

It is insoluble in common solvents and does not melt
upto 300°C,

Its absorption s;ectrum in the visible region is
presented in fig, R-30,

Its magnetic moment has been calculated as 2,13 B,M,
It indicates spin paired 5-coordinate ofnature of Co in
the coﬁplex. . ‘

The thermograms (T7,G,A, and D.T.A.)‘of the complex
are presented in fig, R-31, The results indicate that the
complex (1) loses water and p-phenylenediamine upto 250°C,
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and (11) decomposes at high temperature, The thermal

decomposition reactions may be represented as follows :

Cl?'”l'“'

i
Co CeHgNH COC ) (Csquﬂh){(fhg)s

heat

C CH e | 4
0 37 C=N N
( ‘ ! \ ¥ (Cqu Ny Hy ),“*" (H20)s
ColNH COC=NO /, /a2

heat
C3'Hz
CO ( CHz-¢c = N

HC'::NQ Q+ . (C‘H5NC0)

(Tmievemediate )

On the baslis of the above observations the complex
is represented as a dimer (XXXXVI),

) NHg ™~ CSHH-NH?—— \
T 1 2
C6H5NHCOC‘: =N\ Co— N* c}:»- (ONH CgH5
cH5-c:?t~l/ \N:C~CH5
}

Ce Hy Ce Hy LHZOJ
| 1 1O
CH-C=N__ ¢ ~N=C-cHy
Co
CeHg NH CO -C = N \Y\N:,C-CONHC‘SHS J
n 1
o 0
(XXXXVT)

p~Phenylenedlamine is considered to coordinate with two

Co-atoms of adjacent planes,



(111) Sulphate method : .

(a)

(b)

The complex (0B-Fe) was prepared from Iron(II) .
sulphate, oxime-~-ketone and benzidine, It was found from
analysis that it contains sulphate and that the ratio
of metal to nitrogen 1s 1:6, Hence it is formulated as
(XXXVII),

FeSO0y | (H20)2
C¢HgNHCOC = NOH

(XXXXVIT)

It i1s a blue coloured product, soluble in various
organic solvents, It does not melt upto 300°C,

Its magnetic moment is calculated as 3,36 BM, It
indicate tetrahedral nature of the complex.

The complex (OP-Fe) was prepared from Iron(II) sulphate,
oxime-ketone and p-phenylenediamine, It was found from
analysis that it contains sulphate and that the ratio of
metal to nitrogen is 1:2, Hence 1t is formulated as
(XXXXVIIT),

(FeSOy) 4 ( CgHy,

!
C¢HgNHCOC = NOH

2
(XXXXVIIY)
It is a blue coloured complex, soluble in various
organic solvents, It does not melt upto 300°C,
‘ Its magnetic moment per Fe-atom 1s calculated as
5.71 B.M,
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(iv) General

(a)

(b)

(e)

When metal acetate are used in the formation of
complexes, agétate lons are removed completely and
complexes with oximino ligands are formed, However, when
metal chlorides’are:used, chlorine is not displacedj
on the other hand, additive complexes with the oximino
ligaﬁds appear to be formed, Thus .the anion appears to a
play a part in deciding the nature of the complexes formed,

wegfind that the formation of Schiff base between the
oxime-ketone and diamine is influenced by the‘nature of
the metal ion with which the oxime-ketone may be considered
to form the complex, Thus both the ligand molecules are ‘
found to form Sehiff base 1@ case of cobalt complexes,
whereas one of the two ligand molecules undergo Schiff .
base formation in the case of copper complexes,

Thermal decompositions of copper and cobalt complexes
of these Schiff bases show that complexes formed by
Schiff bases with benzidine show a different behaviour
from the complexes formed by Schiff bases with | ]
p-bhenylenediamine. Thus the complexes: of the first type
are considered to decompose with the loss of Schiff base
whereas the complexes of the second type appear to retain

the Schiff base on heating,
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III 6, N-Ligands from vic-oxinme ketones and their transition
metal complexes :

In continuation of our studies on the Schiff bases

from diamines, we have studied the Schiff base from mono--'~
amine and related N-ligands,

(i) Ligan

(11)
(a)

Schiff base from 2 3-d1oxobutyranilideueaoxime and
p~toluldine was prepared from the above oxime-ketone
and amine by the method of Talati and Pat:@l:u3 243~
dioxobutyranilide~2-oxime~3-thicsemicarbazone was
prepared from the oxime-ketone anq»thiosemicarbazide
by the methgd of Patel and Mankad':h and 2,3—dioxo-
butyranilide-2-oxime-3~-semicarbazone was prepared from
oxime-ketone and §emicarbazide also by the method of
Patel and Mankad:uu Cobalt and nickel complexes of
these ligands are prepared by us. Thelr magnetic
moments caleulated from magnétic susceptibilities and
@ia@agnetic corrections are presented in Table R-8,

Transition metal -complexes :

“:) The eomplex (0T-Ni) (C) was prepared from nickel
acetate, oxime-ketone and p-tolulidine by keeping the
mixture for sevaral days, On the basis of analysis,
it is found to contaln the ratio of metal to nitrogen
as 1:5, Hence 1t is formulated gs (XXXXTX)

CHy - CO CH3\- C = NC¢HyCH; ‘
Ni i (H20)2
Cg¢HsNHCOC = NO | |{C¢HsNHCOC = NO

(XXXXIX)
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It is insoluble in all common solvents except
dimethylformamide and pyridine and does not melt upto
300°C,

Its absorption spectrum in the visible region is
presented in fig, R-32, It has continuous absorption.
Its magnetie momenthis found fo be 2,9 B M, It

Indicates the octahedral nature of the complex,

The complex may thus be represented as (XXXXX),

OHZ )
t
CHz-C = B l N=¢CcO NHCgHs
'3
~ .
Ny
/// N
CeHgNH CO € = N T N = c—CHy
J, OHl “
O R
(XXXXX)
(b) The complex (OT-Ni) (R) was prepared by refluxing

. xiiixture of nickel acetate, otime-ketone, and
p-toluidine, On the basis of analysis, 1t 1s found to
contain the ratio of nickel to nitrogen as 1:6,

Hence it is represented as (XXXXXI),

CH3 - C = NC sHuCH3
Ni I
C¢HsNHCOC = NO 2

( XXXXT)
It is insoluble in all common solvents exce;?t
dimethylformamide and pyridine and does not melt upto
300°C,
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Tts absorption spectrum in the visible region is
presented in fig, R-32, It has continuous absorption,

Its magnetic moment is ealculated as 2,72 B M, It
indicates the presence of two unpaired electron per
nickel atom and the lower value indicates the formation
~ of binueclear nickel complex, Hence the complex may

be répresented as (XXXxXx11),

CeMy C i,
T 0

N N =—Cc-CONHCEHS
\Ni/

SNHL°C=P4/// «\\\N:c—-cHB
y l

O CeHy chg 2

CHy ~ C =

Ceght

(XXXXIT)

Talati and Patelts, prepared the nickel complex
from nickel chloride and Schiff base, They formulated
it as a monomer, In contrast to the paramagnetic
nickel complexes of the vi;—oxime—imines, the nickel
complexes of v:tc-dic:»xfhnes'66 and vic-oxime hydrazones167
are dlamagnetic,

Talati and Shz,\h‘68 prepared the‘nickel complex of
vic-oxime ketone, Talati and Patel‘ﬁs obtained the
nickel complex of vic-oxime-imine, We have been able
to prepare the intermedlate or mixéd-ligand complex
of nickel, ,

We also observe that when nickel salt, oxime~
ketone and amine are mixed and refluxed, the complex

obtained 1s the same as one prepared from nickel salt
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and preformed oxime-imine,

(e) The complex (0T-Co) (C) was prepared by keeping the
mixture of cobﬁlt acetate, oxime-ketone and p-toluidine
for several days. On the basis of analysis it is
found to contain the ratio cobalt to nitrogen as 1:5,
Hence it is formulated as (XXXXXIII), |

’ CHy = C =0 CHy - C = NC¢H,CHy
Co | | | HaO
C¢HyNHCOC = NO | CgHyNHCOC = NO
(XXXXITT)

It is soluble in all commoen organlc solvents
except petroléum ether, and does not melt upto 300°C,
Its absorption spectrum in the visible region is
presented in fig, R-33, It has continuous absorption,
Its thermograms (D,T,A, and T,G,A,) are presented
in fig. R-34, The results indicate that the complex
decomposes in two major steps, leaving the residue of
CHy C = 0 CHy C = NH

Co | . I |
HC = NO HC= X0

Its magnetic moment is calculated as 2,8 BM, It
indicates sqﬁafe planar nature of the fomplex,

On the basis of the above observations it may be
representad as (XXXXXIV),

o
X CONHCeHs5
CH3—C:S /N—':C"
‘ \E;Co \ ‘ ‘ Hy0
@@MNDC:N// KNv:chHz
g , CeHycHz

(XX XXXV )
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The complex (0Y-Co) (R) was prepared by refluxing
the mixture of cobalt acetate, oxime-ketone, and
p-toluldine, On the basis of analysis, it is found to
contain the ratio of metal to nitrogen as 1:5, Hence
it is represented as (XXXXXV).
CHy - C =0 CHy - C = NC¢gH4CH,

Co 1 | | (H20)
CgHgNHCOC = C¢HgNHCOC = NO

( XXXXXVT)

It 1s soluble in all common organic solvénts
except petroleum ether and does not melt upto 300°C,
Its absorption spectrum in the visible region is
presented in fig, R-33, It has continuous absorption,
The thermograms (D,T.A, and T,G,A,) are presented
in fig, R-35, The results indicate that the complex
deconmposes In to two major steps as in the case of

(0T-Co(C) , leaving the residue of

Co )
HC = NO HC = X0

Its magnetic moment has been calculated as

" 2,01 B,M, The results show the similarity of the two

\(e)

complexes (0T-Co)(C) and (0T-Co)(R) prepared under
different conditions, and the possibility of getting

only mixed-ligand complexes under these conditions,

The complex (0TS-Ni) was prepared by keeping the
mixture of nickel acetate, oxime-ketone and thio-

semicarbazide for several days, On the basis of analysis,
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It is found to contaln the ratio of metal to nitrogen

as 1:5, Hence it is formulated as (XXXXXVI),

CHy = C = N NCSNHp |
{1 |
CeHgNHCOC = NO

(XXXXXVT)

Its magnetic moment is found to be 1,71 B,M, The
value is abnormal for bivalent nickel, It indicates
the mixture of spin paired and spin-free complexes
in the product and needs further investigation,

Its absorption. spectrum in the visible region is
presented in fig, R-36, It has continuous absorption,

(£) The complex (TS0-Ni) was prepared by refluxing
a mixture of nickel acetgte and oxime-thiosemicarbazone,
On the basis of the ana}ysis, the ratio of metal to
nitrogen is found as 1:5, Hence it is formulated as
(XXXXXVIT)

|

CHy - C = N NCSNH,
N4
C¢HsNHCOC = NO

(XXXXXVIT)

Its absorption spectrum in the vis%?le region 1is
presented in fig, R-37,

Its magnetic moment is found as 0483 B.,M, The
value is abnormal for bivalent nickel, It indicates
the mixture of spin paired and spin free complexes,
and needs further investigation,

The thermograms (D,T,A, and T,G,A,) are presented
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in £i1g.38, The results show that the complex decomposes
in two steps, the final product left being the residue
of nickel, The results indicate low thermal stability
of the complex.

Patel and M’an'kad'w obtalned the complex which 1is
represented by them as (XXXXXVIII),

CH; - C = N NHCSNH,
N1 ; ‘
C¢HgNHCOC = NO

(XXXXXVIIT)

169
However, Hovocka and Hotz~becher obtained the

.nickel complex of dlacetyl-oxime-thlosemicarbazone

which was shown to econtain the ratio of nickel to

ligand as 1:1,

The complex (TS0-Co) was prepared by refluxing
the mixture of cobalt acetate and oxime-thiosemi-
carbazone, On the basis of analysis the ratio metal
to nitrogen 1s suggested as 1:10, Hence it 1is
formulated as (XXXXXIX),

CHy - C = N NHCSNH,

Co | (H20)2
C¢HZNHCOC = NO

( XXXXIX)
Its absorption spectrum in the visible region 1is
presented in fig, R-37. "It has continuous absorption,
The thermograms (D.T,A. and T,G,A,) are presented
in fig. R-39, The results indicate that the complex

decomposes in two major steps leaving the residue of
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Co CH; - ?
HC

-

.
NO »

. The magnetic moment of the complex 1s found to be
1,03 B,M, The value is low for spin paired bivalent
cobalt complexes,

The cobalt and nickel compléxes of oxime-thiosemi-
carbazone possesses low value of magnetic moment, It may
be attributed to the antiferromagnetic coupling of spin-
spin interactions,

Further the ligand behaves differently with cobalt
and nickel, Thus it acts as -a monobasic acid with cobalt
and as a dibasic acid with nickel, Similar observations
have been made by Hovocka and Hbtzbechen?forldiacety1

oxime thiosemicarbazone ligand,

III 7 Transition metal complexes of oxime-azine (oxime-hydrazone)

and hydroxyazine 3

, In continuation of our studies on the complex of
salicylaldimines and oxime-anils, we have investigated the
complexes of oxime-azines and resoreylaldazine, Cu, Ni and
Co complexes of oxime-azine or cxime-hydrazbne and Cu and
Co complexes of B-resorcylaldazine are obtained, Their |
magnetic moments calculated from magnetic susceptibilities
and diamagnetic corrections are presented in Table R-9,
(a) The complex 0Z-Cu was prepared from copper acetate,
oxime-ketone and hydrazine, It is found from analysis
that 1t contains the ratio of copper to nitrogen as 1:3
hence it is formulated as L¥(a).
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—
Cu CH3 - C = N
: i OH
C¢HgNHCOC = NO
(LXI) (a)

It may be remarked, however, that the preferred

formula on the basis of analysis would be (LXI)(b).

0'33 -~ C = N
Cu i
CeHsNHCOC = NO

(LXI)(b)

It indicates the presence of monovalent copper and the
complex should be diamagnetic, As the complex 1s para~-
magnetic the (above) formula is discarded,

It is insoluble in various solvents except dimethyl-
formamide and pyridine and does not melt upto 300°C,

Its absorption spectrum iﬁ the visible region is
presented in fig, R-40, It has an-absorption band at
440-60 my,

Its magnetic moment has been calculated as 1,97 B.M,
It suggests the square planar nature of monomeric complex,

On the basis of above observations the complex may
be considered to be dimerie with reference to bis(bidentate)
ligand and hence polymeric through the formation of OH
bridges (LXII),
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P
0

0
coc=N
CoHe NH =
> / >;0ué:,
? , CH, - C =.§
S N =C'—=CHz
CeHsNH €O C =N / e
“c*;\ Cu \)C\.‘\ .
CH3_C.:N/;7ng§50H}// Nz ¢ - CONHCgHs
S )
N H °
OH «N=C-CHgzg
< N
. ~ N=c- CONHCeHs
OH 1
0
S
(LXII)
(b) The complex (0Z-Co)was prepared from cobalt acetate,

oxime-ketone and hydrazine., It is found from analysis that
the ratio of cobalt to nitrogen is 1:7, Hence it is
formulated as (ILXIII),

CHy = C = X CH; - C = NNH,
Co | ! (H20)
CgHsNHCOC = NO | |CgHgNHCOC = NO

"
i
-

(LXIIT)

It is insoluble in various solvents except dimethyl-
formamide and pyridine and does not melt upto 300°C,

Its absorption spectrum in the visidble region is
presented in fig, R-4#0, It has an absorption band at
42030 my. |

Its magnetic moment has been caleculated as 4,46 B.M,
It indicates '+ tetrahedral nature of the complex,

On the basis of the above observations,.the complex

is considered to be dimerie (LXIV),



CeHNHC OC—— - cHz

1 i
Oé“N\ ‘ N NHy

/
CleNH CO ¢ ——— C=CHz | Co

I 1 |

O« N N — N/ N—> 0O
1} J
\Co/ CHz~ C CCONHCEHs
N

NH';,N/ N—0

J J
CHy— € =——— C CONHCHH¢

(LXIN
(¢c) The complex(OZ—Ni)was prepared from nickel acetate

oxime-~ketone and hydrazine, It is found from analysis that

it contains the ratio of nickel to nitrogen as 1:6, Hence

it is formulated as (LXV),

CHy - C = NNH
Nia l (0H) (H20)
CeHsMECOC = N0 |

]

(LXV)

It 1s insoluble in various solvents and does not
melt upté 300°C,

. Its absorptlon spectrum iﬁ the vis;ble region is
given in fig, R-41, It has an absorption band at 420 my,

Its magnetic moment per nickel atom‘is calculated
as 3,20 B,M, Hence the complex is considered @o possess
octahedral ligand field around nickel atom,

(d) The complex(0Z-Fe) was prepared from Iron(II)

sulphate, oxime-ketone and hydrazine, It is found from

s

17
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w18
analysis that it contains sulphate'and that the ratio of
iron to nitrogen is 1:k%, Hence it 1s formulated as (LXVI),
CHy - C=NNH

FGSOg( | )(Héo)z
C ¢H5NHCOC=NOH

(LXVI)

It is a blue coloured complex soluble in various
organic solvents, It does nof melt upto 300°C,

Its absorption spectrum in the visible region is
presented in fig, R-%1, It has an absorption band at
580 my.

Tts magnetic moment is caleulated as 5,07 B.M,

The results suggest that hydrazone is formed in the
case of nickel and Feicomplexes, azine is formed ~in the
case of copper complex, whereas both azine and hydrazone
are formed in the case of cobalt complex, |

(e) The complex (RZﬁCu) was preparéd from copper acetate,
and 8-resorcylaldazine.on the. basis of analysis, it is

formulated as (LXVII}),

{
=CH
CLL K ’)
. o O 2
(LXVII)
It is insoluble in all common solvents except
pyridine and dimethylformamide and does not melt upto
300°C,

Tts magnetic moment has been calculated as 1,37 B.M,



The value is low and would indicate M-M bonding or
antifgrromagnetic coupling of spin-spin interactions,

() The complex (RZ-Co) was prepared from cobalt acetate
and B-resorcylaldazine, On the basls of analysis it is
formulated as (LXVIII),

Co :::;\ L”z°)2

0 oH /,

(LXVIIT)
It is insoluble in various solvémts and does not
melt upto 300°C, '
Its magnetic moment has been calculated as 3,25 B,M,
It suggests the octabedral nature of the complex,
It may be suggestéd that these last two complexes

may be represented as monomers-: or dimers,

ITT 8, Oxalyldihydrazide and its transition metal complexes :

Acyl hydrazldes are known to exist in enolic form
and to act as bidentate ligand, Sacconi‘7o showed that
salicylalhydrazide derivatives act as tridentate ligand. We
believed that oxalyldihydrazidé can act as bis(b;dentate) or .
tetradentate ligand and hence may give rise to polymeric
metal complexes, Cu, Ni and Co complexes of‘bxalyldihydrazide
were prepared and their magnetic moment calculated from
magnetic susceptibilities and dlamagnetic corrections are

presented in Table R-10,
(a) The complex (BZ-Cu) was prepared from copper acetate,
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oxalylaldihydrazide and ammonia, It is found from analysis

that it contains the ratio of copper to nitrogen as 1:2,

Hence it is formulated as (LXIX),

Cu (CH3002) ((;JONNHZ)
(LXIX)

It iszinsoluble in various solvents and does not
~melt upto 300°C,
Its magnetic moment has been calculated as 1,81 B,M,
Hence the complex may be considered to axist as dimer.

(v) The complex (DZ~Co) was prepared from cobalt acetate,
oxalyldihydrazide and ammonia, It is found from analysis
that the ratio of cobalt to nitrogen is 1:3, Hence 1t 1is
formulated as (LXXX),

Co(CH3CO02) (QONNHZ) (NH3) (H20)

(LXXX)
$t is insoluble in various solvents and does not melt
upto 300°C,
Its. magnetic moment has been calculated as 1.75 B,M,
Hence the complex is considered to be octahedral and
dimer;c.A
(¢) The complex (DZ-Ni) was prepared from nickel acetate,
oxalyldéhydrgzide and ammonia, It is found from analysis
that the ratio of nickel to nitrogen is 1:3, Hence it is
formilated as (LXXKI)

H

Ni (CH3C02) (CONNHz) (NH3) (H20)2

(LXXXTI)
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It is insoluble in various solvents and does not
melt upto 300°C,’
Tts magnetic moment has been calculated as 3.5% B.M,
The complex 1s:c§nsidered to be oxtahedral and dimeric,
211 these complexes afe considered to exist as dimers,
Farther work is necessary to remove acetatg from theése

complexes,

III 9, Polymerisation of malaenates :

It 1s shown that malonie acid readily reacts vigorously
with formaldehyde forming poly-acids, The reaction is
controllable with ethyl malonate so that tetra-acid can be
ob&%ained, Little is known about the polymerisation of the
simple an& complex salts of malonic acid, We have carried
out some preliminary work on this aspects, The double malonates
of the type (LXXXII) were prepared and their polymerisation
with formaldehyde was attempted, Their magnetic moments

calculated from magnetic susceptibllities and diamagnetic
C
K, [M (cu, 01) ]
\COQ_ R
(LXXXII)

corrections are presented in Table R-11,

(a)Double malonates of Cu, Ni and Cot

These complexes were prepared by the reaction of
metal Cu, N1 and Co carbonate with malonic acid in
presence of K2C03,.6n the basis of analysis, they are-
formulated as (LXXXTII),

KZ{:M ~(C3Ha04)2 | (H20)y

(LXXXIIT)
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M= X =
(a) Cu ' 5
() M 3
(¢) Co 8

The magnetic moﬁents of Ni and Co complexes are found
to be 3,99 and 2.35 B.M, respeetivély.
(b) Polymerisation of double malonates of Cu, Ni and Co :

Attempt was made to polymerise the above double
maionate with formaldehyde., Gummy mass was obtalnedj 1t
could not, however, be sat;sfactorily fractionated or
purified, Hence the follawfghggestions are tentative
and of a preliminary naturé.

On the basis of analysis, they are formulated as

follows ¢ ' .
o o . I
—~ 02 2 ‘
cH Neo” New- c:Hl—Ir ',KZGbO);_
~N ~ :
COQ_ \C 01/ : n
(a)
NN :
CH Cu CH—=CHOH- CHOH-CHORTK (H,)
\\\ P ~ 2\ 274
i €O, co,
9
(b)
v “
COy (0,
CH'// N N
N CH-CHOH- -
\ _ 1‘ \ / H-cHOH-C H‘OH‘J’KZ(HJ,O)
Co, (04
- (¢) =



b
oo
Lo 2 SN

The possibility that the products are mixtures of
double malonates and ketonlec glasses caﬂ:not be
‘eliminated,

The magnetic. moments of nickel and cobalt complexes
for transition metal atom have been calculated as 4,15

and 4,25 B,M, respectively,



