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RESULTS AND DISCUSSION

1. Monoximes : N-arvl 2,.3-dioxobutyramide 2-oxime 3 7

L.(a) Structures of vic-oxime-ketones :

N-aryl acetoacetamide(where aryl amide may be
anllide, o-toluidide, o-chlorsnilide or methyl anilide )
was treated with nitrous acid to obtain the corresponding

N-aryl 2,3-dloxobutyramide 2-oxime.

CH; - CO | CHy - CO
CH, + ONOH £ = NOH + Hy0
RNH - CO | RNH -wéo

As a result, the products of the following

structures are formed

(1) CHy - ? =0
CeH5NHCO- @ = NOH

( I ) CHy - ? = 0
(OI’thO)CH3CéH¥NHCO“ C = NOH

( I11) CHy - C =0

(ortho) ClC H,NHCO- C = NOH

( Iv ) CHy -C =0
CéHS-NI'—CO— !: = NOH
Ci3

These structures are in accord with the

suggestions of Meyer (164,165), Knorr (184),

~
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Naik et al. (185) and Dave and Talati (186).
For the purpose of comparison the following
wic-oxime-ketones of known structures were also prepared

by the methods suggested in the experimental part.

(v ) CH3 - Cl: = 0
CHy - C = NOH

(v ) C6H5 -C =20
CH3 - = NOH

(vin c/ﬁ{&

{-2 C=090

1. (b) Stereoisomerism of vic-oxime~ketones :

NOH

It

c

The unsymmetrical vic-oxime-ketones would
exhibit stereoisomerism, Thus, the stereoisomers that

might be obtained in the present case may be represented

as
CH3-C=O CH3—C=O
- Loy
ol b
0= é - NHR 0 =C - NHR

(1) (11)
Anti-amide structure Syn-amide structure
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where R 1s an aryl grbup. However, attempts to separate
isomers of any of these have failed 3§ only one form is
obtained in all cases. To account for the absence of
isomerism in these cases the following evidence from
literature is cited :

(i ) Whiteley (88) obtained only one compound by the action

of nitrosyl chloride on ethyl acetoacetate j

~~
s
[

s

Naik et al. (185) obtained only one isomer of
Nearyl 2,3~-dioxobutyramide 2-oxime by the gzction
of nitrosyl chloride on the respective N-sryl
2,3-dioxobutyramide 3

(1ii) Knorr (184) obtained only one derivative of
2,3-dioxobutyranilide 2-oxime by the action of
nitrous acid on acetoacetanilide j

(iv) Dave and Talati (186) obtained only one isomer
when N-aryl 2,3-dioxobutyramide was treated with
nitrous acid j '

(v)  Zanetti (206) observed that 2,%-pentanedione by
the action of nitrous acid, yields only one
derivative j

(vi) According to Hantzsch (207) only one isomeric
form is obtained because of the relative instability
of the other.

The following evidence may be considered for
deciding its iscmeric nature :

(1 ) Bthyl 2,3-dioxobutyrate 2-oxime gives reactions

with metal ions which are similar to those of

2,3-dioxobutyranilide 2-oxime (82,197). This



(i1)

(1i1)

indicates that NH of - CONH, group may not be
involved in the chelate ring formation through
dxime»hydrogen.

Pfeiffer (141) showed that anti-oxime-imines having
the structural group

OH

1

a—a

N

form red complexes with nickel in the same manner
as with anti-dioximes. It is observed that the
compounds under investigation do not exhibit this
characteristic property. Desai et al.(208, also
197) found that the metal chelates of nickel with
N-aryl 2,3 -dioxobutyramide .wBrevgreens1Thes fornulated
iheﬁ as
TC =0

Nu
—C =5
. \55
Hence it can be suggested that antl-imide structure

rH
.-.\C:::I

is not likely in the compoundse.
Whiteley (88) and Feigl (89) observed that the

compounds containing the group
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NOH
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gave & characberistic reaction with ferrous salts
known as the iron-blue reaction. The compounds under
investigation give this characteristic reéction.
Fufther the iron-blue reaction has been given by
conpounds which do not contain the amido group.
Hence it may be assumed that carbonyl group (and

not carboxyl group) would be involved in the reaction.
Taylor (209) suggested that ethyl 2,3-dioxobubtyrate
2-0xime has anti-acetyl confizuration.

Talati (187) suggested that N-aryl 2,3-dioxo-
butyramide 2-oxime have Syn-amide configuration,

the oxime hydrogen forming chelate ring with acetyl

carbonyl. .

c¢13~c=o\k

CZNN

0

H

0 ~C—N\R
(1i1)

Desal (188) observed that stability of the

Nearyl 2,3-dioxobutyramide 2-oxime 1s greater than that

“



of ethyl 2,3-dioxobutyrate 2-oxime and proposed that

the amide KH may be involved in H-bonding with oxime C.

CHy - C = Q
\
C = N

pY

G

\

H ,

/
0= ¢ -H
\

R

(iv)

We find that the stability of 2,3-dioxo-
butyrénilide'Qwoxime is greater than that of N-methyl
2,3-dioxobutyranilide 2-oxime. The decreased stability
may be attributed to the non-formation of chelate ring
involving anilide NH group and to the steric effect of

the methyl group.

1.{(c) Absorption spectra of ¥ic-oxime -ketonss

The absorption spectra of N-methyl 2,3-dioxo-
butyranilide 2-oxime are investigated in different
solvents in the ultra-violet region.(vide table IX) (The
absorption spectra of 2,3-dioxobutyranilide 2-oxime in
different solvents are known s ref. 187, 188). These are
presented in §i§;§ and the wave-~length maxima (X max) and
the corresponding molar extinction coefficients (%n ) for

the above substances are given in fable XXVII. (Values

of \max and E, from ref. 187,188 are given in brackets.)

(=]
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TABLE XXVII

Ultra-violet absorption spectra of N-substlituted

2,3-dioxobutyranlilide 2-oxime.

CH3 - C = 0
céﬁgzi'co - C = NOH
- X
No. Substance 1in water in methanol in alkall
tance
Nmax) Lo Nmax) E, Mmax) By
) (mPD (o)

1. H. 1(233-39  1®326)90 (236-387  189%0) (245-47  15940)

(280-81 0040) - - (280-82  19310)
2. CH3 284-87 5800 - - 286-88 7190

e B

The intense absorption band (X) at 236-39 mjy

in aqueous and alcoholic solutions has been attributed by

Dave and Talati (186) and Desai (188) to the crossed

conjugated system,

= NO -

e () = 2
H
o

> N -

The K-band is missing in the spectra of N-methyl



2,3-dloxobutyranilide 2-oxime in the above solvents. It
may be assumed that a large blue shift has taken place
such that the maximum ié shifted Seyond the working range
of the instrument. The shift may be_attributed to the
opening up of the chelate ring involving anilide NH group.
S8imilar results have been obtained with naphthol-A8 (210).
It was observed that in relation to the absorption spectrum
of naphthol -A8, that of its N-methyl derivative showed a
marked hypsochromic shift and was attributed to its non-
formation of the chelate ring. This favours the chelation
of aniliﬁg group. The methyl group may also introduce

steric effect as shown below

| Ha.C .
- 2 \C/Q‘\‘\‘\
A ' / N
NN 1 ~ O s
J’F’y N N e

o o] h
The steric effect of the methyl group would also cause a
blue shift of the band.

The second band (X) observed at 280-81 mp in the
spectrum of 2,3-dioxobutyranilide 2-oxime in agqueous
solution has been attributed by Desail (188) to its ionie
tautomer. The X-band is comparable to that of the sodium
salt of the oxime (6) and was attributed to the ionic form
of the crossed conjugated system with the oxime having

isomeric imine-oxide structure.

.
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The band 1s observed at 284-87 my iﬁ the spectrum
of N-methyl 2,3-dioxobutyranilide 2-oxime in aqueous
solution. The bathochromic shift, in this case, is
accompanied by hypoechromic shift.

The X~band is observed in aqueous solution but
not in aleoholic solution. It is suggested that the oxime
and its ionic tautomer are in equilibrium in aqueous solutbon
and that the ionisation of the oxime group is suppressed in
aleoholic solution.

The hyperchromic shift of the X-band is observed
in alkali solution and may be attributed to the increased
ionisation of the(tautomeric) oxime group and legs

probably of the enolised kgtone.

2. Monoximes and dioximes (derivatives of the oxime of

2-cyano glyoxylic acid ) :

2.(a) Structures of monoximes

» Bthyl eyanoacetate was éonverted into cyano~-
acetamide, cyancacetanilide, Nﬁnethyl eyanoacetanilide
and N,Nlethylene bis(éyanoacetamide) by the methods
suggested in the experimental part. These were converted
into oximino- derivatives by the action of nitrous acid,

or nitrosyl chloride.

CN - CHp CN - C = NOH

+ ONOH
CcoxX Cox

+ Hy0
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CN « CH», CN - C = NOH
+ C1NO ———— + HC1
CoX 0X

As a result,the products of the following

structures are formed :

(VIII) , NC - ¢ = NOH
e, o

(Ix ) ' NC - C = NOH
CngNH— (LO

(x ) NC - ¢ = NOH
“ céﬁ5~1- co

Hj

(XTI ) NC - ¢ = NOH

- CH, -NHCO
2

(X111 ) NC - C = NOH
' CoHs0 CO

These structures are in accord with the
.suggestions of Muller (147), De Paolini and Imberti(151),
Conrad and Schulze (152),etec.

2.(b) Stereoisomerism of monoximes
‘ The stereoisomers that can be obtained in the

case of above compounds may be represented as
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N - OH HO - K
|
NC - - COX NC - C - COX
(vii) (viii)
( Anti-nitrile structure Syn-nitrile structure
( Syn-amide structure ) (. Anti-smide structure )

Attempts to separate isomers of any of these

have failed § only one isomer is obtained in each case.
( The oxime of 2-cyano glyoxylanilide is known in two

erystal forms.) The foilowing evidence may bg considered
- for deciding their isomeric nature.. .
(i) H-aryl 2,3~dioxobutyramide 2-oxime is shown to have

syn-amide structure.

(ii ) Ulpiani (150) showed that the ammonium salt of the

oxime of 2-cyano glyoxylo hydroxamic acid has syn

structure ) - '
CN -C=1N =~
OH. NH
H
HO ; C= i

suggesting anti-nitrile structure for the oxime of
2-cyano glyoxylic acid. '
(iii) De Paolini and Imberti(151) showed th;t the oxime of
Z(hydroxy—amidino) giyoxylic acid has anti structure
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OH )
NH, C =
' ¢=N
b
'COOH

suggesting that the oxime of 2-cyano glyoxylic acid would
have syn-acid structure.

Hence it may be suggested that the oxime of
2-cyano glyoxylic acid derivatives has anti-nitrile or

syn-acid structure (vii).

2.(e) Structure and stereoisomerism of dioximes t

Attempts were made to convert the oximés of
2-cyano glyoxylic acid derivatives ( namely ethyl ester,
amide,anilide and N-methyl anilide ) into the corresponding
oximes of 2~(hydroxyamidino) glyoxylic acid derivatives by

the action of hydroxyl amine :

i N . ‘ NH,G = NOH
= NOH + NH,0H ——— = NOH
éox 0X

However, only the oxime of 2-(hydroxyapidino) glyoxyl
amide could be obtained, Its structure may be represented

as

NOH
NOH

(XIII) NH, -
NH,CO- ¢

a1

L}
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Its stereoisomeric nature may be decided on
the basls of the following evidence :
( 1 ) Ulpiani (150) and Wieland and Baumann (163) showed
that it has anti-dioxime structure.,
" (11 ) It gives a reaction with nickel which is similar
" to that of anti-dioxime with nickel. Hence it may

be cpnsidered to have anti-dioxime structure as :

?H
HN ~«-C=N
HZNCO— = Ilq
OH

(ix)

Anti-dioxime

2.(d) Absorption specira of monoximes :

The absorption spectra of the oximes of 2-cyano
glyoxylice acid derivatives were investigated in different

solvents in the ultraviolet region (vide table X ). These

and 3

are presented in figp2 3 the wave-length maxima ( }max)

and the corresponding molar extinction coefficients ( E; )

for them are presented in table XXVIII.

The intense absorption band (K) at 228-34 mp
observed in case of aéueous and alcoholie solutions of
the oximes of 2-cyano glyoxylic acid derivatives is
considered to be a7T<e—eﬁ%traﬁsition arnd is attributed

to the erossed conjugated system
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N
NO -
0

I

it

L

The absorption bands of 2,3-butane dione dioxime
and 2,3-dioxobutyranilide dioxime in methanolie solutions
are at 227 mp and 236-38 mp respectively. Since the
absorption band of the oxime of 2-cyano glyoxylanilide
in aleohol is at 233-34% mp, it is considered that extension
of the conjugated system is weaker in oxime-nitrile . .than
in dioxime. It may be attributed to (i) the partial
localisation of7] -election system of C = N group, (ii)
differencgs in the hybrid orbitals used and the 7] -bond
formation in the case of nitrile and oxime groups and / or
(iii) steric differences in the length of the chromophoric
system.

No shift is observed when the absorption band
of the oxime of 2-cyano glyoxylamide is compared with
that of 2,3-butanedione monoxime., Hence it may be considered
that the conjugative effect of carbonyl group in ‘
2,3-butanedione monoxime is similar to that of the nitrile
and amide groups in the oxime of 2-cyano glyoxylanilide.
Further the bands of the oximes of ethyl 2-cyano-
glyoxylate and of 2-cyano glyoxylanilide show red shift
when compared with the band of the oxime of 2-cyano
glyoxylamide and may be considered to indicate increase

in conjugation in those systems.
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When we compare the absorption'gands of the
oximes of 2-cyano glyoxy¥icacid derivatives in methanol
with those in water, we find that the band undergoes a
' slight blue shift as the polarity of the solvent is
inereased. This is largely indicative of the absence of
solute=-solvent interaction.

The second band (X) observed in the spectra of
2-oximes of 2,3-dioxobutyric acid derivatives is also
observed in the spectra of the oximes of 2-cyéno glyoxylic
acid derivatives. The band is observed at 283-99 mP in
aqueous and aleoholie solution, and may be attributed to
their ionic tautomers.

The band is less intense in methanolic solution
than in aqueous solution. This might result from the
decrease in ionisation of the oxime group in alcoholic

. solution and the shift of the equilibrium,

2.(e) Beactions with metal ioms :

The oximes of 2-cyano glyoxylic acid derivatives
gave characteristic reactions with iron (II), cobalt (II), -
nickel (II), copper (II), ete. It was observed that
2-oximes‘of 2,3-dioxo-butyric acid derivatives .give
greenish precipitates with nickel (II) (197,208). It is
now observed that the oximes of 2-cyano glyoxylic acid
derivatives give yelldwish colouration or precipitates.

9

: oF
"It is further observed that the‘oximgf(mono—derivatives’

give colourations only with various metal ions whereas

the oxime of chis—derivativé’giveé precipitates with



most of these metal iqnﬁ. This may be attributed to the
decreased solubility of the oxime of “ bis-derivative ”
;nd its polymeric metal complexes. These reactions were

not lnvestlgated further. The preparation of metal
complexes of the oxime of N N—ethylene bis(eyanoacetamide )
and of the oxime of 2-(hydroxyamidino) glyoxylamide was
attempfed; the productSobtained were,however, unsatisfactory

and need further investigation. Incomplete work on the

complexes is not recorded in the experimental part.

3. vic-Oxime-imines ¢

3.(a) Structures of wvic-oxime-imines :

AS

vie-Oxime ketones (I to III) prepared earlier
were converted into vic-oxime-imines by treating them

with primary amines. The reaction is

CH3 "'C

]

it
o

CH; - C = IR
+ NH,R ————

XCO0 - C = NOH XCo -

H

NOH

#

As a result, the products of the following structures

are formed :

(XIV ) CH3 - ? = N-CgHj
CeHNHCO- C = NOH

xv ) ' CHy - C = N-CgHs
(ortho)CH3C¢H,NHCO~- C = NOH

(%



(Xv1 )

(XVII )

(XWIII)

(XIX )

XX )

(¥X1

(XX11

- (EXIIT

CH3 - C

| |
(ortho)C1CgHy,NHCO - C
CH; - C

l

CeHgNHCO - C

CHy - C

|

(ortho)CH3C¢H,NHCO - C
CHy - C

. |
(ortho) ClCgH,NHCO - C
CH3 - C

CgHsNHCO - i

) CHy - C
|

(ortho)CH3C¢H,NHCO - C

) CH; - G
(ortho)CLC¢H,NHCO - l
) CHy - C

CGHsNHCO -

]

i

111

N~CgHg

NOH

NCH,C¢Hg

NOH

NCH, C¢H

NOH

NCH,C gHg

NOH

NCgHyCH3 (para)
NOH

NCgH),CH3 (para)
NOH

NCgHyCH3 (para)
NOH

NC,H,0C,Hs (para)

NOH
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(XIV ) CH3 - G = NCgHy0CHs (para)
(ortho) CH3C4H,NHCO- C = NOH

xxv ) CH3 - T = NCgH,0CzHs (para)
(ortho)clcéﬂuzqﬁco - C = NOH

These structures are in accord with analysis

and elimingte the possible formation of
CHy - ¢ (NHR),

XC0 - ¢ = NOH
(x)

It may be noted that all attempts to prepare the
Schiff bases from N-methyl 2,3-dioxobutyranilide 2-oxime
failed.

3.(b) Stereoisomerism of vic-oxime-imines :
Since sic -oxime -ketones under investigation
are shown to have anti-ketone (syn-amide) structure,

their Schiff bases could have the following isomeric

forms
CHy T CHs
C = W C= ?
R

g o= }‘if C= N
b b

Cox gox

(xi) (xii)

anti amphi
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Anti-configuration'is atrributed to the pfoducts on the

basis of the following considerations :

(1 ) Oximes of the wic-oxime -ketones under
investigations are shown to have anti-
configuration (187) 3

(i1 )} Phenyl and phenyl methyl hydrazones of the
wic-oxime ~ketones (I to III) are found to
have anti-configuration (188) j

(111) It has been shown (141,19%,195) that when one
of the oxime group in a wic-dioxime is
replaced by an imino group, the resulting
cﬁmpound would form complexes with metal ions
in the same manner as vic-dioximes and may be
assumed to have same isomerie nature 3

(iv ) Amphi structure would not form metal complexes
with transition metal ions’due to the steric

effect as shown below ¢

o= N
w//
A

~C =N
&o

Anti -structure, however, can form the complexes
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\
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The ligands under investigation form complexes
with transition metal ions and may be assumed to have
anti-configuration.

Hence the Schiff bases from N-aryl 2,3~-dioxo-
butyramide 2-oxime may be represented as having anti-
structure (xi).

Oxime group is shown to be hydrogen-bonded in
vic-oxime-ketones. It is assumed that it is chelated in
thése/compounds also. Hence they may be better represented

as

CONHX
(x1i1)

TN ——
~——



3.(c) Ultra-violet absorption spectra of vie -oxime -iminess
A

The ultra-violet absorption spectra of #ic-oxime
imines in methanol and alkali solutions are investigated
(table-XI). The absorption spectra of these compounds are
presented in figs % to 9 and~the wave-length maxina

( %\maz ) and their correspoﬁding molapr extinetison
coefficients ( By ) are given in table XXIX.

In figs. B to B,the curves for the Schiff bases
from bggzyl amine are markedly different from thosé.of
Schiff bases from apiline, p-toluidine and p-phenétidine.
The difference may be attributed mainly to the presenbe of
CH, grouﬁgéin between the conjugated system and the
phenyl ring in the Schiff bases from benzyl amine. Thus
the CH, group insulates the phenyl ring from the rest of

the conjugated system ( 0C - ﬁ -C ) in the Schiff

£k
bases from benzyl amine. It may be noted here that the
Schiff bases from benzyl amine are distinetly coloured
in comparison to the Schiff bases from aniline, p-toluidine
and p-phenetidine.

The intense absorption band (X) at 223-36 mp
- observed in case of the Schiff bases from N-aryl 2,3-dioxo-
butyramide 2-oxime in methanol is considered to be a
774-u~§%;transition and is attributed to the crossed
conjugated system. |

-

i -

I
¢C=1N0 -
k=0
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Since the absorption band of 2,3-dioxobutyranilide
2-oxime in alcohol is at 236-38 mp, the replacement of
the oxime group by the imine group causes a blue shift of
| about 10-~12 mP. Thus the OH group appears to have
considerable auxochromic effect. It has been observed by
Desai (188) that K-bands of the monoxime and dioxime of
2,3—butaﬁ§ dione and also those of 2,3—dioxobufyranilide
2-oxime and 2,3-dioxime’in alcohol had almosf the same
value of wave-length for each pair. It indicates the
similarity of the two chromophores. Hence it is suggested
that the replacement of conjugated C = 0 by C = N weakens
conjugation. If the phenyl group extends the conjugation
of the crossed conjugated system rather than being
insulated, the band is shifted 5-6 mp to the red. The.
shift is smaller, however, in comparison to that due to the
introduction of OH or NHPh to the - C =N - , and may
indicate that the phenyl ring'is not coplanar with the
remaining conjugated system.

Dave and Talati ( 186) observed a blue shift on
the introduction of ortho substitutents (c1, CH3) in the

. .
¢ side-chain

anilide ring system and attributed it to the
effect on the absérbing system in the dioxime of N-aryl
2,3-dioxobutyramide in solution. A similar shift has been
observed in the spectra of the Schiff bases from N-aryl
2,3—dioxobutyramide 2-oxime and may be attributed to the
tfside chain’’ effect-on the absorbing system. It may be

noted here that the spectrum of the Schiff base fron

A
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2,3fdioxo o—butyrg—o~foluidide 2-oxime and aniline has
a different nature.

The introductioa of a para substituent in the
phenyl ring system attached to the imine group would
normally extend the conjugation if the ring is coplanar
with the remainipg conjugated system. Such extension
of conjugation is not observed in these spectra and hence
it may be assumed that the phenyl ring attached to the
imine group is not coplanar with the absorbing system
suggested earlier.

The second band (X) is observed at 270 - 81 my
in some of these spectra. A similar band was observed in
the spectra of vic-oxime-ketones and was attributed by
Desai (i88) to the existence of the ionic tautomer of the
conjugated oxime. In the case of the Schiff bases, cis-trans
isomers would also cause a difference in the spectra. It
may be noted here that some of the Schiff bases were
investigated for their phototropic properties and were
found to be non-phototropic. Hence the Schiff bases may be

considered to have a stable traus coanfiguration

CHy R
L
!’: = N
ONHX

Bnd&# the band may be attributed to the ionic tautomer of
the conjugated oxime in these compounds also.

[



In the alkdli solution X-band is observed in
268 -92 mp region. In case of Schiff bases from benzyl -
amine a blue shift is observed for the band in alkali
solution in relation to one in aleochol solution. On the
other hand a red shift or a new band is observed in the‘
spectra of Schiff bases from aniline,p-toluidine or
p-phenetidine in alkali solution in relation to those
in methanol solution. It is also observed that red shift
is associated with increased intensity of the band and
may'be attributed to the inecreased ionisation of the
system. )

In the alkali solution K-band is not observed
in the region 253-36 mp 3 instead a new band is observed
in the 254-64 mp region. It has about half the intensity

of the corresponding K-band observed in methanol solution.

3(d) Infra-red spectra of vic-oxime-imines :

Since the work on infra-red spectra was carried
out at another place (Bombay) all compounds could not be
investigated. The infra-red spectra of Schiff bases from
2,3-dioxo~-butyranilide 2-oxime and aniline( and benzylamine)
were investigated by potassium bromide pellet technique
(vide Tables XV and XVI). The two compounds exhibit wide
differences in thelr spectra. The Schiff base from
2,3-dioxobutyranilide and aniline exhibits two bands at
about 3.10 and 3.1% puwhich may be attributed to the
anilide NH stl.frequencies. The double bands may be

attributed to the intermolecular H-bonding (association)



involving anilide group. Further, the broad band observed
at about 3.07 j is attributed to the H-bonded oxime OH
group. This is in accord with earlier observations.
Borello and Henri (100) and Sadler (25) observed a band
at about 3.12 p for the oxime OH. Palm and Werbin (23)
also observed a band at about 3.08 B and attributed it to
the associated oxime OH. The Schiff base from 2,3-dioxo-
butyranilide and benzylamine exhibits a band at about
3.10 jp and is attributeci to the anilide NH. St.frequency.
The oxime band is not observed.in the pellect-Spectfum.
It is suggested that the oxime group in this compound is

strongly H-bonded.

3(e) Reasctions with metal ions @

The wic-oxime imines under investigatiomns give

characteristicsreactions with Fe(II), Co(II),Ni(II),Cu(II),

PA(II) and Co(III). These reactions are similar to those
of the corresponding vic-dioximes investigated by Talati
(187) and of the cofreSponding wic ~-0xime -hydrazones
investigated by Desai-(188). These reactions were
investigated in details ; the products were isolated in

most cages arnd studied to elucidate their nature.

3(f) Schiff base from 2,3-butane dione oxime :

For the purpose of comparative studies, an
attempt was made to prepare similar ligands by treating
2,3-butane dione oxime with aromatic amines. As a result

the following Schiff base ﬁas prepared

-
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(xxXvI)

p-CoH50CHy,

CH3 -

CH; -

it

Since the oxime and phenyl hydrazone of

24,3-butane dione oxime are shown to have anticonfiguration

(187 5 188 ) it is considered that the Schiff base may also

have a similar anticonfiguration. Hence it may be represented

as

p - CzHgOGéHu

N =

N =

HO

- CH,
- CH,

Its ultra-violet absorption spectrum was

investigated in methanol and in alkall solutions

_ (table XIV). The absorption spectra are presented in

Fig. 10. Its wave-length maxima and the corresponding

nmolar extinction coefficients are

in methanol

N max
(mp)
236-37
290-92
326-28

Ep

23060
3260
2948

in alkali sclution

%max B,
(mp)

232-34 13750

272 16680
Fi

312 41700

*% inflection
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- - - The intense absorption band at 236-37 mp in
methanol solution is considered to be aJ7 &—>77

transition and is attributed to the conjugated system

- = N -

It is suggested earlier that the replacemen; of
conjugated C = O by C = N weakeﬁs conjugation and that the
attachment of the phenyl ring to N causes a weak extension
of the conjugation, shifting the band 5-6 mp to the red.
The red shift observed in the present case is about 9-10 mp
from the band of 2,3-butane dione oxime at 227 mpte

The X~band is split into two weak bands at
290-92 and 326-28 mp in methanol solution. This band
structure is intensified in alkali solution and may be
attributed to the ionic tautomer of the conjugated oxime.

Its reactions with transition metal ions were
investigated. Characteristic colourations were obtained
with Co(II) and Ni(II), and precipitates were obtained
with Cu(II) and :-Fe(II). The complexes with Cu(II) and

Fe(IIl) were prepared and studied.

%o Complexes of nickel with wic-oxime-imines:

k(a) Complexes of nickel (formed in absence of ammonia) :
The products obtained by treating nickel chloride

with the Schiff bases from N-aryl 2,3-dioxobutyramide

2-oxime are formulated, on the basis of analysls,as follows :



(XxXvII

)

(XXVIITI )

(XXXIX )

(XXX

(XXXI

)

CHy - C
CeHsNHCO -
* CH3 "‘C

0 -CH;C ¢HyNHCO ~ C

0-CH;3C¢H,NHCO- C = NO -

= NO -~
CéHS - CIHQ
CH3 - = N
CeHsNHCO - € = NO -
CeHy - C{Hg
- CH3 - =N

— e

—
06:{{5- ﬁHz
CH3 - C=N
0-CLCEH,NHCO - C = NO - .
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Nip(OH) (H,0);

Ni

Ni

Ni -
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B-CHy- CgH,
(XXXII) | CHy - C= N

CHNHCO~ € = NO- |, 2

p“CHs“CéHu‘
(XXXIIT) ' CHy - C =N
i Ni
0~CH;3C ¢HyNHCO-C = NO- |5 »
) S '
p—CQHEO —CeHS
(XXXIV) CH; - C =N
- Ni
i CngNHCO ~C = NO- 2
p-CoHs0- C¢H,
(XXXV ) ' CHy -G = N
ni
0-CH3C¢H,NHCO~ C = NO- |

They are soluble in aleohol, acetone, ether,
carbon tetrachloride, ete. It is suggested that they are
complex compounds or chelates rather than salts.
Electrical conductivity of nickel complexes of éhe Schiff
bases from 2,3-dioxobutyranilide 2-oxime and anilineo@r‘

benzylamine in methanol was investigated (vide table- XVIII).

~
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It was observed that they are non-ionie in solution. Hence

the products may be represented as

| £
CH3 -C = &\\\\\ ///N
/Ni\
INHCO .- C = N" N
ll@ L
0
‘R =
CgHgCHp -

p~CH3C ¢, -
s} “'C235006H1&*

—
—

X =
CéHs", O*CH306H)+—, O"ClCéHu,"
C¢Hs-y 0-CH3CHy,~

CgHg -, O—CH3C6HM—

Ni

XNHCO-

it

X

¥

CGH5—§ O—CH3C6H“-

6Hs

]

G - CHj

OH «H,0 | 2H,0

N C -~ CONHX

|

The ultra-violet absorption spectra of the

nickel complexes were investigated. However, it was not

possible to obtain solutions uniformly and hence no attempt

-
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is made to calculate molar extinetion coefficients. The

wave-length maxima ( ) max) for these complexes in

methanol are presented in table XXX.

IABLE

XXX

Ultra-violet absorption spectra of nickel complexes

of wic-oxime imines

CH; - ¢=TN -R
Reagent
XNHCO -C = NOH

NO « Formula of in methanol

R = X = the complex 5 max % max

(mp) (mp)

1.  CeHg CeHs NipCygHyg01 olg o6 312
2.  CgHsCH, CeHy NiC3,Hj 2041 246 304-8
3.  p-CH3CH, CeHs NLCqyHg 204l 2l 308
by  p-CoHgOCgH,  CgHg NiC34H3606N¢ 248 312
5. CgHg 0~CH3C¢Hy  Ni,C5,Hgy0;3Ng 2h3 4l - 31416
6. CgHyzCH, 0-CH3CeH,  NiC3¢H360,Ng o2l 312
7. p-CH3CgH, 0-CH3CgH,  NiCsgHs40Ng ol 46 316
8. 'p-CoHM50CeH, 0-CH3CeH,  NiC3gHuoO4Ne 23840  308-12
9. CgHgCH, 0-CLCgH),  NiC3,H3o0,N¢Cla 24850  314-18

The absorption spectra of these complexes in

methanol are presented in figs. 11 and 12.
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The results indicate that the spectra of these
complexes are widely different from those of the
corresponding ligands. Hence 1t is suggested that the
bonding in these complexes is essentially co-valent. It is
noted that two bands are observed in the spectra of the
complexes of all the ligands under investigation, but not
in the spectra of all the ligands. Further the separation
of the two bands in the spectra of complexes is greater
than that in the spectra of ligands in alkall solutilons.

The infpa-red spectra of nickel complexes of

the Schiff bases from 2,3-dioxobutyranilide 2-oxime and
aniline ( and benzylamine ) were investigated ( vide-
tables XV, XVI ). The st.frequency for oxime OH group

is absent in these spectra.

411 these data lead us to believe that the
complexes NiR, where R may be the anion of the ligand
molecule may have structural resemblances with that of
nickel ‘dimethylglyoximate and ma& have coplanar
distribution of ligand nitrogen atoms attached to nickel.
Such resemblances have been observed earlier.

Preiffer (141) prepared nickel complex of the
Schiff base from 2,3-butanedione monoxime and methylamine
and suggested similarity of its structure to that of
nickel dimethyl glyoximate.

Talati (187) prepared nickel complex of the
dioxime of 2,3-dioxobutyranilide and Desai (188) obtained



138

nickel complex of the.phenyl hydrazone of 2,3-dioxo-
butyranilide 2-oxime. Both complexes were dlamagnetiec

and their structures were believed to be similar to that
of nickel dimethyl glyoximate. Hence it was assumed that
nickel complexes of wic-oxime-imines would also be
diamagnetic. Magnetic susceptibility measurements of some
of them were carried oﬁt ( vide table XVII ). The results
showed that the complexes are paramagnetic. To our
knowledge, this is the first example of a series of
pafamagnetic nickel complexes with glyoxime type ligands

R
-G = N//
Al
\\DH

A related ligand of interest is pyridine
2-aldoxime ( abbreviated as RH ). Its nickel complexes
have been investigated recently by Krause and Busch
(211 ). A11 thgmgickel complexés prepared are paramagnetic.
The complexes | Ni (RH%E:I Cl, and ]_EE (R?Eg] I, are

sugzested to have octahedral configuration. When

S —

r
Ni (RH),Cl,|is dissolved in water there is no apparent

S —

reaction and thé solution retains its green colour. On the

other hand the nickel complex of dimethylglyoxime
Ni(dmg H), X, 1is unstable and readily reverts to the
more stable Ni(dmg),. The unstable nickel complexes of

aric-oxime-imines under investigation namely

L
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Ni(oxime-imine),X, could not be prepared . It indicates
different nature of pyridine-2-aldoxime and viec-oxime-
imines. under investigation. Other complexes of interest
are NL(R)(RH)X H,0, NiR,(pyridine), and NiR». ALl these
complexes are paramagnetic and assumed to have octahedra;

configuration. They observed Curie-Weiss dependence of

magnetic moment of these complexes and suggested trans-

4

e +
bridge structure foigi NiR(RH)[

It may be noted here that Liu and Liu (212) have
: +
recently suggested cis configuration for,l Cu R(RH)
s ms———_ . +‘ ———

| \_CH_ |
Ve > o

Similarly, Murmann (213) observed that
copper (II) and nickel (II) complexes of 2-methyl-2-amino

3-butanone oxime have cis configuration
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- é - NHQ /HZN - -
////////M ]
= N

/

M=C0Cor N

wherein the amino-oxime rings with the metgl lie

in the samé plane.

The magnetic moments of the nickel (II)
complexes XXIX, XXX and XXXII are found to be 2,88,
345 anﬁ 3,13 B.M, respectively,indicating the presence
of two unpaired electrons in these complexes. The
following possibilities arise as regards the structure of
the complexes namely that they may be

( 1) ionic complexes

(i1 ) octahedral complexes

(1i1) tetrahedral complexes

(iv ) higher energy square planar complexes

Non-ionic nature of the complexes is already
suggested from the electriecal conduetivity measﬁrements
of these complexes.

An octraghedral complex may be formed through
intermolecular bonding between metal atoms or between

metal and oxygen atoms. Paramagnetic nature of the complex
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indicates the absence of the metal-metal bonding in the
complex. Steric considerations disfavour' intermolecunlar
metal-oxygen bonding in the complex. Further, absorption
band at 400 mp is not observed in the absorption spectra
of the complexes as expected for octahedral complexes
(214%) . Hence it is suggested that these complexes may not
have octalledral configuration.

Selwood (215) writes : All complexes in which
nickel is bonded to four nitrogen atoms, irrespective of
whether these nitrogen atoms belong to pyrrole ring, oxime
or triazene group have proved to be diaﬁagnet;c. But if
for some reason the chelate groups are prevented from
assuming a co-planar configuration, it is to be expected
that the resulting distortion will be reflected in the
magnetic moment of the metal ion.

Venanzi (216) also suggested that tetrahedral
paramagnetic complexes pf bivalent nickel will be formed
only when the ligandé do not have enough perturbing
power to cause spin pairing and when tetrahedral
arrangement of atoms is forced by the steric requirements
of the ligands.

Two general tyﬁes of tetrahedral nickel (II)
compounds are now known (217). The first class conéists
of truely tetrahedral ones Eix;j or @(XXE . These.
include tetrahdlo anions (218 to 221 ), various substances
wherein nickel (II) ion;t%rapped in tetrahedral holes in
host lattices (222 to 224 ) and such complexes as bils-
salieyls=fialdehyde nickel (II) (225), bis-acetylacetone
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nickel (II) (226),etc. The second class embraces those

which -may be called pseudo-tetrahedral. They have four

ligands at about the abices of a tetrahedron surgounding

nickel (II) ion, and two or more different kinds of

ligands are present. Of the various cases possible only
L,NiX, and LNiX3 have been realised. Some of these

are ( R3P)p NiX, ( 227 to 231 ), (R3P0), NiX, and

(R3480),NiX, (232,233)5 (Quinoline), NiX, (234), bis

- N(a-branched -alkyl). salicylaldiminato nickel (IT) (235,236),

(R3PINIX; (217, 237), (R,N)FiX; (238, 239))etc.

- The occurrence of paramagnetic tetrahedrgl
complexes is still relatively rare. It appears that most
Paramggnetic complexes of bivalent nickel have a strong
tendency to possess octahedral structure rather than a
tetrahedral one. It cannot be explained in terms of
valencg-bond theory. Explanation is,however,supplied by
the ligand field theory. Fig 13 shows the crystal fileld
splittings of the degenerate d-orbitals of nieckel. (II)
under different ligand fields. Crystal field stabilization
énergy is used, in particular, to support th; view that
tetrahedral nickel (II) complexes (CFSE = 8 Dé) are less
stable than octahedral nickel (II) complexes (CFSE = 12 Dg).

It 1is considered that ligands under investigation
do not héve enough perturbling power to cause spinfpéiring
of d-electrons in nickel (II) and that aromatic rings
attached to imine nitrogen atoms sterically hinder the
formation of coplanar chelate rings. Thus the tetrahedral

arrangement of atoms may be forced by the steric

v
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requirements of the ligands and give rise to the magnetic
moment of the cbmplex.

‘Further work, particularly x-ray diffraction data,
would be necessary to confirm this structure and is being

carried out in our laboratories.

4. (b) Complexes of nickel (formed in presence of armonia)
Since the nickel (II)-camplexes prepared earlier
were found to be paramagnetic,attempts were made to prepare
diamagnetic nickel complexes. Another series of products
were obpained by treating nickel cﬁloride with the Schiff
bases from N-aryl 2,3-diloxo-butyramide 2-oxime ianresénce
‘of excess of ammonia. These are formulated, on the basis of

analvsis, as follows :

CeHy
(XXXVI ) ‘
CH3 0 = N
Ni (WH3),(0H) (H,0)
CSHSNHCO— = NO -
C¢H
(XXXvII ) f
CH3 - C = N
L Ni (NH3)3(O0H)(H,0) ¢
0-CH3CgH,NHCO - C = NO - ‘



(XXXVIII) CHy - C= N
i Ni(NH3) 3 (OH) (Hp0)y |
0-CH3 CgH,NHCO - C = HO - |
CeﬂaTHz
(XXXIX ) , CH3- G = N \
- Ni(NH;) ,(OH)

0 -C1CgH,NHCO - C = NO -

p'CH3T6H4
(XXX ) ‘CHy -C =N
C¢HgNHCO- C = NO -
p-CH3 C¢H,,
(XXXI ) I
CH3" C =

Ni(NH3)3(OH) (H,0),,
0-CH3C¢H,NHCO - C = NO =
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p -CoH 50 CgH,y,

‘ CH3 -G =N
(XXXXII) Ni(NH3) 3(0H) (H2O)

NO -

I

G HSNHCO - C

The products are orange yellow and insoluble in
nmost of the solvents. Their colour is an indication of their
diamagnetic nature (éer). Magnetic suscaptibility measurements
of some of these products were carried out (vide Table XVII).
The results confirm their diamagnetic nature. Hence it is

suggested that they should have, square planar coni‘iguratiom

s T
L

. 3
>N1/NH (NH3)y (H20),
N \OH

|

Alternative suggestions are possible regarding

CHy - C

XNHCO -~ C =

the arrangement of ligands in the molecule ; ( the ~
insolubility of the complex may indicate some degree of
association of the molecules ). Further work seems necessary

to confirm their structure.
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5. Complexes of covper with wic-oxime-imines

X gt Bl e WA

~ The products obtained by treating copper salt
with the Schiff bases from N-aryl 2,3-dioxo butyramide
2-oxime and 2,3-butane dione monoxime are formulated, on

the basis of analysis, as followst

?sﬁs

(XXEXILIT) CH3.~ C

=N
& Cu (0H) (H0)3
C¢HsNHCO- C = NO -
AieHs
(XXXXIV) CHy - C =

c o
| Cu, (OH) H,0
0-CH3C¢H,NACO - € = NO -

CeHs - Egz
CHy - C = o
(Txv ) 3 }; oa, (0F) (H,0)s
CgHgNHCO -"C = NO - .
3
/ CgHs - H,
" (XXXRVI \ H.- C= N
( ) > i Cu (OH) (H,0);
\ 0”CH3C§H&NHCQ - = NO -
- pCH4 ~ 6H1_,_
T I cu (0H) (H.0),
(XXXXVII) CH; - i = :
' CgHsNHCO - & = §O -



pCH;y - Iéﬁu
(YXXXVIIT) CHy - G = N cu (0H) (Ha0),
0 ~CH 4 CH, NHCO -ﬁi = NO -
A pCH3 —-GGHL\L
(XXXXIX) CH3y ~ ‘ Cuy (0H), (H20),
0 -C1C ¢H) NHCO - c = NO -

pCzHgO j‘éH“
(1) CH3~ f =

Cuy (CH), (H,0)y
06}I5NHCO - 0=

(LI ) 01—13—(::11

l Caz (OH), (H,0)4
O-CH306H|4_NHCO - G

I

p CoHs0 ~CeH, >

p C2Hs0 - szu \
(LIT ) CHy - )" N |
CHy - C = NO

It

/ Cu (OH) (H,0),

They are soluble in alcohol, acetone, benzene,

ehe,
ether, carbon tetrachloride, It is suvgeested that they are
N |

complex compounds or chelates rather than salts. Electrical

conductivity of copper complexes of Schiff bases from

148
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2,3-dioxobutyramide 2-oxime and aniline ( and benzylamine)
in methanol was investigated. It was observed that they are-

non-lonic in solutione.

The ultraviolet absorption spectra of the copper
copplexeé were investigated in methanol (yide table XII ).
They are presented in figs. 1% and 15 and wave length
. Maxima ( N\max ) and the corresponding molar extinction

coefficients for the complexes are presented in table XXXI.

The ultra-violet absorption spectra of these complexaes

are essentially different in most cases from those of their
ligands in alkali solutions and hence ‘‘essentially covalent ¥
bonding is suggested between me#al and ligand in these

compounds .

Infra-red spectré 6f the copper complexes of
Schiff bases from 2,3-dioxobutyranilide 2-oxime and
aniline ( and benzylamine ) were investigated (vide tables
XV _and XVI ). St.frequency for oxime OH group is found

absent in the spectra of these complexes.,

Magnetic susceptibility‘measurements of some

of these complexes were carried out (vide fable XVII).

The results indicate that all these complexes are
paramagnetic. The magnetic moments of the complexes
XXXXI?, XXXXV and XXXXVI per copper atom in the complex
have been calculated as 1,88, 1.92 and 1.95 B.M.

respectivelye.
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(IN METHANOL)

220 240 160 280 200
A (mu)
LIGANTD (SCHIFF BASE) -—=8
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a-XCgHaNHCO - C = NO-H  —**
- B -
PG

320 3HO
R =
CeHg -
CQH5(—HQ -
P-CHyCeHa —

P“ C;H50C6 H4 -
p- CHaCeHa =

CH3

CH3
ci

FIG. 15 ULTRA-VIOLET ARSORPTION SPECTRA OF THE
COPPER(I)COMPLERES OF SCHIFF RASES FROM
N- ARYL 2,2-DIOXK0 - BUTYRAMIDE 2 - ORIME
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All the results lead us to believe that these
complexes may be represented by either of the following

structural formulae : (= = 1« ")

R

1 | r= kg\\k ////4ffaa

(11) ‘ ‘ 4%7

R
= k oH = E‘ |
T W l / o
P ‘>T g |

i1

Otz
N
/

&
/

g

X=q or 2.

Taylor and Awbank (82) observed that efhyl

2,3-dioxobutyrate 2-oxime forms a copper complex which may

=o>cu/

be represented as :

L
" o<—m
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b
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Talati (187) and Desai (188) observed that copper
.complexes of N-gryl 2,3~dioxobufyramide 2-~oxime could not
be characterised. However, Talati (187) observed that the
oximes of N-aryl 2,3-diexobutyramide 2-oxime form well-
defined copper complexes, while Desai (188) observed that
only methyl phenyl hydrazone of 2,3-dioxobutyranilide 2-oxime
forms well defined copper complex and that phenyl hydrazones
of Ne-aryl 2,3-dioxobutyramide 2-oxime underwent cyclisation
through the intermediate formation of unstable copper
compiexes. Thus the Schiff bases derived from N-aryl
233 -dioxobutyramide 2-oxime appear to form less stable
copper complexes than the corresponding oximes or methyl
phenyl hydrazones, but more stable complexes than the
corresponding phenyl hydrazones or the unsubstituted
N-aryl 2,3-d§oxo§utyramide 2-oxime. Because of the low
stability ofébuﬁ%ighelates and the steric hindrance due
to the phenyl r;ng attached to imine nitrogen to the
formation of square planan%@uﬂi%éhelates,"hydrolysed »

complexes are isolated.

6. Complexes of palladium with wic-oxime-imines :

It was believed that complexes of palladium will
be similar to those of nickel. Hence the complexes of
Palladium were prepared. The products vwere obtalned by
treating palladium chloride with the Schiff bases from
N-aryl 2,3-dioxobutyranilide 2-oxime and are formulated,

on the bases of analysis, as follows :
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<t

?635
(LIII) CHy - f=1d "\
'l. Pd2(OH) (320)1;,
CeHgMHCO - C = RO -
3
Gt
(LIV) CHy- G = N
- Pdy (OH), (H,0),
CHgNHCO - £ = WO -
, b
p CHj CeHy
(LV) —CH3 - = l\}
Pdy (OH), (H,0)
CgHgNHCO - ¢ = NO -
i
P CzHgO EéHu‘
\ CeH5NHCO - & = NO - :
i

They are slightly soluble in alcohol, acetone,
benzene, ete, Blectrical conductivity of palladium complexes
of Schiff bases from 2,3-dioxobutyranilide 2-oxime and
aniline ( and benzylamine) in methanol was investigated
(vide table XVIII ). It was observed that they are non-ionie
in solution.

The absorption spectra of the palladium
complexes were investigated., It wagxggssible to obtain

solutions uniformly and henece no attempt is made to

caleculate molar extinetion coeffiecients. The wave-length



maxima ( Amax) for these complexes in methanol are

presented in{ “ table XXXII). The absorption spectra

of these complexes are shown in fig. 16. The spectra are
suggestive of fessentially covalent » linking between metal
and ligand in the complexes.

Infra-red spectra of the palladium complexgs of
the Schiff bases from 2,3-dioxobutyranilide 2-oxime and
aniline (and benzylamine)‘were investigated (vide tables
XV and XVI ). $t.frequency for the oxime OH group is found
absent in these complexes. 7

Magnetic susceptibility measurements of some
of these complexes were carried out (vide table XVII).

The results indicate that all these complexes are

diamagnetic. Hence these complexes may be represented by

the following structural formula.

| |
% - N i
J p— Pd Pd éfiiz : (o) (Ho0)

x% 2 % 1or2

Banks et al. (131) and Talati (187) observed

L

that vic-dioximes form complexes of the type PdRp; and
that these chelates possess a square planar configurstion.
Desai (188)‘observed that phenyl hydrazone and phenyl
methyl hydrazone of 2,3-dioxobutyranilide 2—oxime form
complexes of low stability with palladium, so that
“hydrolysed ? products were obtained. We now find that

ralladium chelates of wic-oxime-imines—-PdR,~could not be
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- CHy - C = NR ~¥—¥—% CgH 5 CH, -
CeHg NHCO ~ c = NO-H —A—p—ac P-CHyCgHy -

o——a—=e P- W0 CeHg -
FIG 16 ULTRA-VIOLET ARSORPTION SPECTRA OF THE
PALLADIOM (11) COMPLEXES OF SCHIFF DASES

FROM 2,3 -DIOX0 -BUTYRANILIDE 2 -OXIME .
(IN METHANOL)
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isolated. They may have low stability, so that

“hydrolysed » products are obtained.

7« Complexes of iron (II) with wic-oxime-imines :

The vroducts obtained by treating iron (II)
ammonium sulphate with Schiff bases from N-aryl
2,3 ~dloxobutyraginide 2-oxime are formulated on the

basis of analysis as follows :

CeHy
(WwIr ) CHy - ¢ =N :
: Fe, (80,) (OH)
C6H5NHCO - = NO =~

Cells

-

CHa

(LVIII)

CH3" (1
([ Fe, (80,) (0H)

CeHsNHCO - C = NO -

p“CHB CéHu_
CH3"‘ i . e (HzO) o
CeH3NHCO - :

i
E—

]
=2
o

]

0~CH3CgH,NHCO - C = NO - :

CBI‘T f]
(LIX .
I Fe; (80,) (OH),
»CH3CfHuNHCO NO



. They are wiolet-blue in coloyr and soluble in
acetone ,benzene,carbon tetrachloride, etec. Magnetic
susceptibility measurements of some of these complexes
were carried out (vide- table XVII). The results indicate
that all thg complexes are paramagnetic. The magnetie
moments of the complexes LVII, LvIII, LIX and IX per
iron atom in the complex have beéﬁ calculated as 2.82,

2,64, 2,9% and 3.24 B.M, respectively. Hence presence

of two(cunpaired *’ electrons per iron atom in the complex
is suggested. Crystal field splittings for the iron (IT)
atom (d6 system ) in various crystal fields are shown in
fig 17. Tetrahedral stereochemistry for the complexes

FeR, (H,0), is indicated. Structures of other
complexes appear to be more complicated than indicéted by
the formula : |

[v—
WOR—

Fes0, Pe

R
\
N

]
—
1
ey
Q
5
Nt

-ON

]

1l or 2

P S——

The iron (II) complex of the Schiff bhase from
2,3~butane dione monoxime and p-phenetidine is formulated

on the basis of analysis as follows :

p-Czﬁsosz»,
(LXIL ) CHy-G = N
i Fez (SO@) (H20)3
CH -is = NO -

w

161
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Desai (188) prepared iron (II) complex of
243 -dioxobutyranilide 2-oxime aml suggested its structure

as
Fe Ry (Fe R), S0, (,0),

vhere R 1s the anion of the ligand molecule.

The present complex may be represented as

TT—"

P ~C2H50CgHy,
CH; - G=N ,
Fe > 80, -3H,0
CH3 - L= NO -~ 2

8. Complexes of ecobalt (IIT) with wic -oxime-imines :

The products obtained by treating hexa%@ne
cobalt (III) chloride with Schiff bases from N-aryl

2,3 -dioxobutyramide 2-oxime are formulated on the basps

£

of analysis as follows :
?sﬂs
(LXIIT) CHq = N
Co
CgHyNHCO - C = NO -
3
céﬁg?ﬂg
(LXIV) " CH3-C =N Co
CgHNHCO - (L‘: NO - '



C6H5?H2
(IXv ) CHy; - C=N
. CO(OH)‘(NH3)(H20)3
06H5NHOO - 0= NO -
2
P*CzHﬁofaﬁg
(D{VI ) CH3 - 0=N
Co (OH) (NH3) (H,0) 5
CéHgNHCO - = NO -
2
(LYVII ) ‘ CI.I3 - = N . m;— :‘:,,;‘.; (*'r' (}.,,,, ,“'
. 4 . o(OH\(T\E{3)(HQO)5
0 -C1CgH,NHCO - = NO -

They are soluble in alechol, benzene,carbon
tetrachlofidejetc. Electrical conductivity of cobalt (III)
complexes of Schiff bases from 2,3-dioxobutyranilide
2-oxime and aniline ( and benzylamine ) in methanol was
investigated ( vide table XVIII). The results indicate
non-ionic nature of complexes in solution.

The ultra—vidlet absorption spectra of cobalt
(III) complexes were investigated in methanol (vide table
XIII). They are presented in fig, 18 and wave-length
maxima ( A max ) and the corresponding molar extinction
coefficients for the complexes are presented in table
¥XXIII. The spectra a?é suggestivé of uessentiaily
covalent * bonding between metal and ligand in the

complexes.

164
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CQHENHCO“C: NO.,H O = e - P My e 4

‘ ——i—a— 0 -CqH30Chg -

FIG.I8: ULTRA-VIOLET ABSORPTION SPECTRA OF THE
COBALT(111) (OMPLEXES OF SCHFF BASES FROM 2,3~
DIOXO ~ BUTYRANILIDE  2-0XIME (IN METHANOL
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Infra-red spectra of the cobalt (III)
complexes of the Schiff bases from 2,3-dioxobutyranilide.
2-oxime and aniline ( and benzylamine ) were investigated
( vide tables XV and XVI ). St.frequency for oxime OH
group is found absent in these complexes.

Magnetic susceptibility measurements of some

of these complexes were investigated ( vide table XVII ).

The results indicate that these complexes are diamagnetic.
Hence it is considered that these are low-spin, inner~
orbital complexes having octshedral structure. These are
comparable to the octahedral cobalt (III) compléxes of
d-benzil dioxime monomethyl ether prepared by Brady and
Muers (1955 and of phenyl h&drazones of 2,3-dioxobutyranilide
2-oxime prepared by Desai (188).

. 9. Complexes_in solution :

The investigations dealing with the preparation
of complexes indicated that the transition métal complexes
of wic -oxime-imines of the type ML, could not be lsolated
in many caées. Hence it was considered essentialnto study
the types of complexes formed in solution. Job,s continudus
variation method was adopted and the formation of some
of the complexes of nickel and copper in solution was
stﬁdied.

9.(a) Complexes of nickel with aric-oxime-imines in solution :

It has been observed during the isolation of
nickel complexes ( in absence of excess of ammonia ) that
Schiff bases from N-aryl 2,3-dioxobutyramide 2-oxime and

aniline formed complexes with nickel where metal-to-ligand
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ratio was 2:3, whereas other aic-oxime-imines formed
complexes with nickel vhere metal—tofligand gatio was

" 1:2. Hence solution studies were madé to find-out if
complexes with the same metal-to-ligand ratios &f: l:2:é&nd’
2:3 as those for isolated complexes were formed in
solutlon or were isolated after ' reformation » from
other complexes formed in solution. For this purpose
complexes of three ligands were investigated under two
conditions and usually at three wave-lengths which were
selected by previous experiments with the solutions of
the ligands and nickel chloride seperately. Corrected
optical densities were éalculatedifor mixtures and are
presented in figs 19 to 24. The results indicate that

(1) s%me metal-to-ligand ratio is émsgrm@@.for a set of
solutions at different wave-lengths, (i1) in case of the
Schiff base from 2,3~dioxobutyranilide 2-oxime and
aniline, metal-to-ligand ratio of 1 ¢ 1 is observed in
methanol solution and ratio 2 : 3 in presence of sodium
acetate (1ii1) in case of the Schiff base from 2,3-dioxo-
o-butyrotoluidide 2-oxime and aniline, metal-to-ligand
ratio‘of 1 : 1 is observed under both conditions and

(iv) in case of the Schiff base from 2,3-dioxobutyranilide
2-oxime and benzylamine, metal-to-ligand ratio of 1 : 2
is obgerved under both conditions. The results lead us to
believe that the formation of a single complex could be
identified in a set of solutions at different wave-lengths.
However, different complexes are suggested to be formed

under different conditions for the Schiff base derived from

-
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ML.OF THE LIGAND IN THE MIXTURE

FIG.22: JOB'S CONTINUOUS VARIATION METHOD:
(MIXTURES OF NICKEL CHLORIDE AND
SCHIFF RBASE FROM 2,3-DI0X0- o-BUTYROTO-
LUIDIDE 2-OXIME AND ANILINE IN PRESENCE
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2,3~dioxobutyranilide 2-oxime and aniline. It may be
further suggested that  vic-oxime-anils * differ from
other vic-oxime-imines in their tendency to form complexes
of the type NiL, in solution. Thus the Schiff base derived
from benzylamine forms the complex NiL, in solution,
whéreas vic—oxime—anils ¥ appear to form pre;erentially
the complex [:#1£% rather than‘::fzgj in solution.
The results also indicate that inthe case of complexes
formed by"vic—oxime—anils ?? the complexes present in
most of the solutions have different metal-to-ligand

ratio than the complexes isolated. Further investigations
are necessary to understand the change in the nature of fhe
complex as a result of the transition from solution state

to the solid state.

9.(b) Comglexes'of copper with wic-oxime-imines in solutions :

It has been observed during the isolation of
copper complexes that wic-oxime-imines formed complexes
with copper where metal-to-ligand ratio was 1 : 1 3
2t 30r3: 4. With a view to find out if complexes with
similar ratios existed in the mixed solutions of the
reactants, continuous variation studies were carried out
usually under two conditions and at three selected
wave-lengths. Corrected optical densities were calculated
far mixtures and are presented in figs 25 to 32.

1 : 1 copper-ligand complexes were prepared where the

Sehiff base was derived from 2,3—dioxobutyranilide 2-oxime
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FIG.%0 © JOB'S CONTINUOUS VARIATION METHOD
( MIXTURE OF COPPER CHLORIDE AND SCHIFF

BASE FROM 2,3- DIOX0- BUTYRANILIDE 2Z-0OXIME
AND bp-TOLUIDINE (N METHANOL )
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FIG.31: JOB'S CONTINUOUS VARIATION METHOD .
(MIXTURES OF COPPER CHLORIDE AND SCHIFF
BASE FROM 2,3-DIOXO-BUTYRANILIDE 2-OXIME
AND p- PHENETIDINE IN METHANOL.)
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FIG.32. JOBR'S CONTINUOUS VARIATION METHOD:

(MIXTURE OF COPPER CHLORIDE AND SCHIFF
BASE FROM 2,3 -DIOK0-BUTYRANILIDE 2-0XiME,

AND p-PHENETIDINE IN PRESENCE OF SODIUM !

ACETATE IN METHANOL.) !
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and aniline or p-toluidine and the same ratio of 1 : 1
is observed for their complexes in solution. 2 : 3
copper-ligand complexes were prepared in case of the
8chiff bases from 2,3-dioxobutyranilide 2-oxime and
benzylamine or 2,3-dioxo-o-butyrotoluidide 2-oxime and
aniline., The solution studies in these cases appear to
favour the formation of complexes with metal-to-ligand ’
ratio of 1 : 1 but the formation of other complexes or
rather a mixture of complexes in solution is not
excluded,

Similar possibilities arise in case of the
copper complex of the Schiff base from 2,3 -dioxobutyranilide
2-oxime and p-phenetidine. 3 : 4 copper-ligand complex
was 1solated ; however, the formation of 1 : 1 complex
is favoured in solution. Further, different complexes
appear to be formed at different wave-lengths. The
results appear to be complicated and need further

investigations.



