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RESULTS AND DISCUSSION 

1. Monoximes : N-ary1 2,3 -dioxobutyram3.de 2-oxime ;

I. (a) Structures of vie-oxime-ketones :

IT-aryl acetoacetamide(where aryl amide may he 

anilide, o-toluidide, o-chloranilide or methyl anilide ) 

was treated with nitrous acid to obtain the corresponding 

IT-aryl 2,3-dioxobutyramide 2-oxime.

CH3 - GO CH3 - CO

)CH2 + ONOH I-.......  C = KOH + II20
RNH - Jo ' RNH -J?0

As a result, the products of the following 

structures are formed :

(I ) CH3 - C = 0
I

C6H5NHCO- 0 - NOH

( II ) ch3 - 0 ? 0

(ortho)CH3C6H4NHCO- C = NOH

( III) ch3 - C = 0
I(ortho) aC6H4MC0- C = NOH

( IV ) ch3 - C = 0

c6h5-n-co- i = NOH 
gh3

These structures are in accord with the

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



Naik et al. (185) and'Dave and Talati (186).

For the purpose of comparison the following 

*ric-oxime-ketones of known structures were also prepared 

hy the methods suggested in the experimental part.

( V gh3

ch3

0

NOH

( VI ) G6H5 - C = 0

1CH3 - G = JSOH

( VII)

1. (b) Stereoisomerism of Vic-oxime-ketones :

The unsymmetrical Vic-oxime-ketones would 

exhibit stereoisomerism. Thus, the stereoisomers that 

might be obtained in the present case may be represented 

as

CH3 - G = 0

A = n 

Ah
0 = C - «HR 

(ii)
Syn-amide structure

GH3 - C = 0 

OH
C = A

0 = A - NHR

(i )
Anti-amide structure



where R is an aryl group. However, attempts to separate 

isomers of any of these have failed y 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 5 Whiteley (88) obtained only one compound by the action 

of nitrosyl chloride on ethyl acetoacetate $
(ii) !aik et al. (185) obtained only one isomer of 

N-ary 1 2,3-dioxobutyramide 2-oxime by the action 
of nitrosyl chloride on the respective ST-aryl
2,3-dioxobutyramide |

(iii) Knorr (1840 obtained only one derivative of

2,3-dioxobutyranilide 2-oxime by the action of 
nitrous acid on acetoacetanilide 5

(iv) Dave and Talati (186) obtained only one isomer 

when 1-aryl 2,3-dioxobutyramide was treated with 
nitrous acid 5

(v) Zanetti (206) observed that 2,4--pentanedione by 

the action of nitrous acid, yields only one 

derivative 5
(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 isomeric nature :
(i ) Ethyl 2,3-dioxobutyrate 2-oxirae.gives reactions 

with metal ions which are similar to those of
2,3-dioxobutyranilide 2-oxime (82,197)» This
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Indicates that NH of - C0NH2 group may not be 
involved in the chelate ring formation through 
oxime-hydrogen.

(ii ) Pfeiffer (14-1) showed that anti-oxime-imines having 
the structural group

OH- o' = i

- (3 = N

form red complexes t^ith 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.wSreygf@enuiIh@y formulated 
them as

~~C =

=

\ 1/2
H,

Hence it can be suggested that anti-imide structure

-0 NH
is not likely in the compounds.

(iii) Whiteley (88) and Feigl (89) observed that the 
compounds containing the group
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gave a characteristic reaction with, ferrous salts 
known as the iron-blue reaction. The compounds under 
investigation give this characteristic reaction. 
Further the iron-blue reaction has been given by 
compounds which do not contain the amido group.
Hence it may be assured that carbonyl group (and 
not carboxyl group) would be involved in the reaction.

(iv) Taylor (209) suggested that ethyl 2,3-dioxobutyrate 
2-oxime has anti-acetyl configuration.

(v) Talati (187) suggested that N-aryl 2,3-dioxo - 
bubyramide 2-oxime have Syn-amide eonfiguration, 
the oxime hydrogen forming chelate ring with acetyl 
carbonyl.

(iii)

Desai (188) observed that stability of the 
N-aryl 2,3-dioxobutyramide' 2-oxime is greater than that

G = N
\0

0 = C * N



of ethyl 2,3-dioxobutyrate 2-oxime and proposed that 
the amide NH may be involved in H-bonding with oxime C5

C

0 = c

(iv)

We find that the stability of 2,3-dioxo- 
butyranilide' 2-oxime 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 ilH group and to the steric effect of 
the methyl group.

1.(c) Absorption spectra of Vic-oxime-ketones ;
The absorption,spectra of IT-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 $ ref. 187, 188). These are 
presented in fig.l and the wave-length maxima max) and 
the corresponding molar extinction coefficients (E^ ) for 
the above substances are given in table XXVII. (Values 
of ^max and Em from ref. 187,188 are given in brackets.)
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7\ CyriM)

CHg- CO ___________  C0MHCgH5 IN WATER

X"C = NOH  *----- *- CoMCcHa^CgH^ in water

-e------ a-------a- CpNHC^Hc, IN methanol

-B------a------- B- C0NCCH3^CcH5 IN mETHANoL

------6------^ CoNH£6H5 IN AtKALI
, , , CoNCCHj) d^Hs- IN AL.KAU

FIG I ULTRA-VIOLET ABSORPTION SPECTRA OF N-ARYL 

2, S-DIOXOBUTyRAm IX>E 2-OximE IN DIFFERENT 
SOLVENTS-
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TABLE XXVII

Ultra-violet absorption spectra of N-substituted 

2,3 -dioxobutyranilide 2 -oxime,

GH3 - C = 0

C6H?NC0 - C = NOH

' X .

No. Substance in water in methanol in alkali
tance

V —-ft. —
)y(max)

" (mu)

SL.ti ^(max)

(mu)

% Mmax)

(mu)
m

1 c Hi •

■ ■■ ”1 ji i1

11(233-39

1 11

(236-r5$o 18940)

i . . a .... j. .. j n...

(245-4-7 15940)

(280-81 9040) - - (280-82 19310)

2« tSH3 284-87 5800 - - 286-88 7190

The intense absorption band (K) at 236-39 nip 

in aqueous and alcoholic solutions has been attributed by 

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

conjugated system,

- C = 0

> N

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



2,3-dioxobutyranillde 2-oxime in the above solvents. It 
may be assumed that a large blue shift has taken place 
such that the maximum is shifted beyond the working range 
of the instrument. The shift may be attributed to the 
opening up of the chelate ring involving anilide NH group. 
Similar results have been obtained with naphthol-M (210). 
It was observed that in relation to the absorption spectrum 
of naphthol -AS, that of its M-methyl derivative showed a 
marked hypsochroraic shift and was attributed to its non­
formation of the chelate ring. This favours the chelation 
of anilide group. The methyl group may also introduce 
steric effect as shown below :

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

spectrum of 2,3-dioxobutyranillde 2-oxime in aqueous 
solution has been attributed by Desai (188) to its ionic 
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.

The second band (X) observed at 280-81 mp in the
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The band Is observed at 284--87 in the spectrum

of N-methyl 2,3-dioxobutyranili.de 2-oxime in aqueous 

solution. The bathochromic shift, in this case, is 

accompanied by hypochromic shift.

The X-band is observed in aqueous solution but 

not in alcoholie solution. It is suggested that the oxime 
and its ionic tautomer are in equilibrium in aqueous solution 

and that the ionisation of the oxime group is suppressed in 

alcoholic 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 less 

probably of the enolised ketone.

2. Monoximes and dioximes (derivatives of the oxime of 

2-cyano glyoxvlic acid ) :

2.(a) Structures of monoximes :

Ethyl cyanoacetate was converted into cyano- 

acetamide, cya no acetanilide, F-raethyl eyanoacetanilide 

and N,IT-ethylene bis(cyanoacetamide) by the methods 

suggested in the experimental part. These were converted 

into oximino- derivatives by the action of nitrous acid, 

or nitrosyl chloride.

car - ch2 on - c = NOH
+ ONOH

cox cox
+ H20

V
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GIT - GH2

+ C1NO

cox

CN ~ C = NOH

+ HC1

COX

As a result,the products of the following 

structures are formed :

(VIII)

(IX )

( X )

(XI )

(XII )

NC - C = NOH

NC - C = NOH
C6H5NH- Ao

NC - C = NOH 

C6Hj-N- CO 

GH3

NC - C = NOH 

- CH2 -NHCO

NC - C = NOH
c2h5o io

These structures are in accord with the 

.suggestions of Muller (W), De Paolini and 3mberti(l51), 

Conrad and Schulze (l^^-etc.

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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- OH HO -
3 0 1 ' - COX NC - C

(vii) (viii)

( Anti-nitrile structure Syn-nit rile structure
( Syn-amide structure ) (. Anti-amide 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 

crystal forms.) The following evidence may be considered 
for deciding their isomeric nature..
( i ) If-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 hydroxamie acid has syn 
structure '

OT - C = N -
IOH.NH3
OH

HO - C = N
suggesting anti-nitrile structure for the oxime of 

2-eyano glyoxylic acid.
(iii) De Paolini and hnberti(l5i) showed that the oxime of 

2(hydroxy-amidino) glyoxylic acid has anti structure
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t

' OH

nh2 c = N

C = N

OH

GOOH

✓

Suggesting that the oxime of 2-eyano glyoxylic acid would 

have syn-aeid structure.

Hence it may be suggested that the oxime of 

2-eyano glyoxylic acid derivatives has anti-nitrile or 

syn-aeid structure (vii).

2.(c) Structure and stereoisomerism of dioximes :

Attempts were made to convert the oximes of 

2-Gyano glyoxylic acid derivatives ( namely ethyl ester, 

amide,anilide and N-methyl anilide ) into the corresponding 

oximes of 2-(hydroxyamidino) glyoxylie acid derivatives by 

the action of hydroxyl amine :

= N ‘ WH2

! = NOH + NH20H -==

OX

However, only the oxime of 2-( hydroxy a^idino) glyoxyl 

amide could be obtained. Its structure may be represented 

as

C = NOH 

C = NOH 

COX

NH2 - G * NOH 

HH2C0- C = NOH

(XIII)
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Its stereoisomeric nature may be decided on 

the basis of the following evidence s
( i ) Ulpiani (150) and Wieland and Baumann (163) showed 
that it has anti-dioxime structure,
(il ) It gives a reaction with nickel which is similar 

to that of anti-dioxime with nickel. Hence it may­
be considered to have anti-dioxime structure as ;

OH
H2N - c =h2hco- A = N

N
IOH

(ix)
Anti-dioxime

2,(d) Absorption spectra of monoximes :

The absorption spectra of the oximes of 2-eyano
glyoxylic acid derivatives were investigated in different
solvents in the ultraviolet region (vide table X ), These

MBare presented in figy,2^; the wave-length maxima ( ^max) 
and the corresponding molar extinction coefficients ( )
for them are presented in table XXVIII.

The intense absorption band (IC) at 228-34 rap. 
observed in case of aqueous and alcoholic solutions of 
the oximes of 2-eyano glyoxylic acid derivatives is 
considered to be a 77-4—^transition and is attributed 

to the crossed conjugated system
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•e—®—©• C2H5O

FI6-2.: ULTRA-VIOLET ABSORPTION SPECTRA OF THE
DERIVATIVES OF THE OXIME OF 2-CYANO-6LY0- 
xyuc ACID ( IN WATER)
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G s. N 
C = NO -

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-eyano glyoxylanilide 
in alcohol is at 233-3*+ 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 of7T -election system of C = N group, (ii) 

differences in the hybrid orbitals used and the'Jf -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-eyano 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.



When we compare the absorption bands of the 
oximes of 2-cyano glyoxyjicacid derivatives in methanol 
with those in water, we find that the band undergoes a 
slight blue shift as the polarity of the solvent is 
increased. 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-cyano glyoxylie 
acid derivatives. The band is observed at 283-99 mji in 
aqueous and alcoholic 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) Reactions with metal ions :
The oximes of 2-cyano glyoxylie acid derivatives 

gave characteristic reactions with iron (II), cobalt (II), 
nickel (II), copper (II), etc. 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 glyoxylie acid 
derivatives give yellowish colouration or precipitates.

,, * ftIt is further observed that the oxime;r mono-derivatives 
give colourations only with various raetal ions whereas
the oxime of Ubis-derivative”gives precipitates with
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most of these metal Ions. This may be_ attributed to the
udecreased solubility of the oxime of bis-derivative

rand its polymeric metal complexes. These reactions were 
not investigated further. The preparation of metal 
complexes of the oxime of N,N^ethylene bisCeyanoacetamide ) 

and of the oxime of 2-(hydroxyamidino) glyoxylamide was 
attempted! the products obtained were,however^ unsatisfactory 
and need further investigation. Incomplete work on the 
complexes is not recorded in the experimental part.

3 • vie -Oxime -iroines :
3.(a) Structures of vie-oxime-imines :

vic-Oxime ketones (I to III) prepared earlier 
were converted into vie-oxime-imines by treating them 
with primary amines. The reaction is

CH3 - C = 0
+ nh2r'

XCO - C = NOE

CH3 - G = HR

XCO - C = NOH

As a result, the products of the following structures 
are formed s

(XI? )

(X? )

ch3 - c = n-c6h?
C6H5NHCO- C = NOH

ch3 - c = n-c6h5
(ortho )CH3C.6H*NHCO- C = NOH



Ill

(XVI )

(XVII )

(XVIII)

(XIX )

(XX )

(XXI )

(XXII )

. (XXIII )

, ch3 - c

(ortho)ClC6H*NHCO - C 

CH3 - C

c6%mco - c

gh3 - c

(ortho)CH3C6H4NHC0 - C 

CH3 - G

(ortho) CIC^NHCO - G 

CH3 - C 

C6H5NHCO - C 

CH3 - C

(ortho) CH3C6H4.EnHC0 - C 

CH3 - G

(ortho)GlG6HlJ.MCO - C

ch3 - c

C6H5NHCO - G

n-c6h5

NOH

NCa2C6H5

NOH

nch2c6h5

NOH

mch2g6h5

NOH

NC6H4CH3 (para) 

NOH

NCgH^C^ (para) 

NOH

NC6H4CH3 (para) 

NOH

NC2H40C2H5 (para) 

NOH
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(XXIV ) ch3 - 0 - HGgH^OCaHj (para)

(ortho) GHjC^NH CO- C = HOH

(XX7 ) CH3 - C = lfG6H4.0C2H5 (para)

(ortho) ClCg%HHCO - C = NOH

These structures are in accord with analysis 
and eliminate the possible formation of

CB3 - G (HHR)2
XGO - C = 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 vie-oxime-imines :
Since vie-oxime-ketones under investigation 

are shown to have anti-ketone (syn-amide) structure, 
their Schiff bases could have the following isomeric 
forms :

CH3 R

(! = i
JC = N 

OH
COX 

(xi) 
anti

9H3

C = I

' E 
C = H

Ah

cox(xii)
amphi



Anti-configuration‘is atrributed to the products on the 
oasis of the following considerations s

(i ) Oximes of the vie-oxime-ketones under 
investigations are shown to have anti- 
configuration (187) 5

(ii )) Phenyl and phenyl methyl hydrazones of the 
vie-oxime-ketones (X to III) are found to 
have anti-configuration (188) ;

(iii) It has been shown (14-1,19^,195) that when one 
of the oxime group in a Vic-dioxime is 
replaced by an imino group, the resulting 
compound would form complexes with metal ions 
in the same manner as vlc-dioximes and may be 
assumed to have same isomeric nature ;

(iv ) Amphi structure would not form metal complexes 
with transition metal ions due to the steric 
effect as shown below s

Anti-structure, however, can form the complexes



The ligands under investigation form complexes 
with transition metal ions and may be assumed to have 
anti-configuration.

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

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

C = N\\

c = N

\
OONHX 
(xiii)

/ i 
t
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3.(c) Ultra-violet absorption spectra of vie -oxime-imines;,
‘i

'i

The ultra-violet absorption spectra of nric-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 maxima 
( X max ) and their corresponding molajp extinction 
coefficients ( ) are given in table XXIX.

In figs. to S,the curves for the Schiff bases 
from benzyl amine are markedly different from those, of 
Schiff bases from aniline, p-toluidine and p-phenestidine. 
The difference may be attributed mainly to the presence of 
CH2 groups in between the conjugated system and the 
phenyl ring in the Schiff bases from benzyl amine. Thus 
the CH2 group insulates the phenyl ring from the rest of 
the conjugated system ( OC - C - C - ) in the Schiff

0N: N\
bases from benzyl amine. It may be noted here that the 
Schiff bases from benzyl amine are distinctly coloured 
in comparison to the Schiff bases from aniline, p-toluidine 
and p-phenetidine.

The intense absorption band (K) at 223-36 m|i 
observed in case of the Schiff bases from N-aryl 2,3-dioxo- 
butyramide 2-oxime in methanol is considered to be a 

7T ——>7Ttransit ion and is attributed to the crossed 
conjugated system. , ■

- C = N - 
G = NO -• - A = o
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2.2.0 a4o 16o 280 300 320 340 36o

FIG.4: ULTRA-VIOLET ABSORPTION SPECTRA OF THE
SCHIFF BASES FPOM 2,3- D !0X0-BUT3 RANI LITE 
2-OXIME C f M METHANOL)
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r

A C'mM)

CH^-C = N R -*---—*—--*- Cc, h5

0 ~ ClC^H^HHCO— C r NOH -a——e—-a- C-<c

-©—--- Q---—e- - Cri^C^, H4
-£v—--At--—A- |p-CAH30C6N4

FIG.9 •• ULTRA-VIOLET ABSORPTION SPECTRA OF SCHiF
BA5ES FROM Z-CHLORO 2,3- OIOXO - BUTVRAN! L IDE. 
Z- OXIME (IN ALKALI SOLUTION )

"II
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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- butane dione and also those of 2,3-dioxobutyranilide 
■2-oxime and 2,3-dioximerin alcohol had almost the same 
value of ttfave-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 iMe 
introduction of OH or NHPh to the - C = N - , and may 
indicate th&t 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 (Cl, CH3) in the 
anilide ring system and attributed it to the f< side-chain 
effect on the absorbing system in the dioxime of IT-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 
f!,side chain” effeetjon the absorbing system. It may be
noted here that the spectrum of the Schiff base from
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2,3 -dioxo o-butyr;; -o-toluidid e 2-oxime and aniline has 

a different nature.

The introduction of a para substituent in the 

phenyl ring system.attached to the inline group would 

normally extend the conjugation if the ring is coplanar 

with the remaining' 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 mji 

ia some of these spectra. A similar band was observed in 

the spectra of vie-oxime-ketones and was attributed by 

Desai (188) to the existence of the ionic tautomer of the 

conjugated oxime. In fche 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 trans configuration

GH3

c ==

I, -
CONHX

land-'® the band may be attributed to the ionic tautomer of 

the conjugated oxime in these compounds also.

R

N
Ah
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In the alkali solution X-band is observed in 

268-92 mp region. In case of Sehiff bases from benzyl - 

amine a blue shift is observed for the band in alkali 

solution in relation to one in alcohol solution. On the 

other hand a red shift or a new band is observed in the 

spectra of Sehiff 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 increased ionisation of the 

system.

In the alkali solution K-band is not observed 

in the region 223-36 mp | 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 vie-oxime-imines :

Since the \irork on infra-red spectra x*as carried 

out at another place (Bombay) all compounds could not be 

investigated. The infra-red spectra of Sehiff 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 their spectra. The Sehiff base from

2.3- dioxobutyranilide and aniline exhibits two bands at 
about 3.10 and 3.14 puwhieh may be attributed to the 

anilide NH st.frequencies. The double bands may be 

attributed to the intermolecular H-bonding (association)



involving anilide group* Further, the broad band observed 
at about 3.0? p 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 p 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 p and is attributed to the anilide NH. St.frequency. 
The oxime band is not observed in the pellect -spectrum.
It is suggested that the oxime group in this compound is 
strongly H-bonded.

3(e) Reactions with metal ions :
The «sric-oxime imines under investigation^ give 

charaeteristiesreactions withFe(II), Go(II),Ni(II),Cu(II) 
Pd(II) and Co(III). These reactions are similar to those 
of the corresponding vie-dioximes investigated by Talati 
(187) and of the corresponding vie-oxime-hydrazones 
investigated by Desai(188). These reactions were 
investigated in details the products were isolated in 
most cases and studied to elucidate their nature.

3(f) Schiff base from 2.3~^u'bane 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 was prepared :
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(XXVI)

p-C2H5OC6H4 

GHj ~ C = N 

CH3 - G = NOH

Since the oxime and phenyl hydrazone of 
2,3-butane dione oxime are shown to have anticonfiguration 
(187 ; 188 ) it is considered that the Schiff base may also 
have a similar anticonfiguration. Hence it may be represented 
as

p - C2H5OC6H„
N = G - GH3 
N = 4 - GH,
l 3HO

Its ultra-violet absorption spectrum liras 
investigated in methanol and in alkali solutions 

_ (table XIV). The absorption spectra are presented in 
Fig. 10. Its wave-length maxima and the corresponding 
molar extinction coefficients are

in methanol in alkali solution

^ max 
(mp.)

ELTE ^max
(rap)

m

236-37 23060 232-34 13750
290-92 3260 272 16680
326-28 2948 312

** inflection
4700



129

A (/™>0
FIG. 10 ULTRA- VIOLET ABSORPTION SPECTRA OF THE

SCHlff &ASE FROM BUTANE D\ONE. MO NOMINE

AND p- PHENET\IUNE. IN mCTHANOL AND ALKALv 
SOUTNON



...... The intense absorption band at 236-37 mu in
' ^

methanol solution is considered to be a77 ^----->7J
transition and is attributed to the conjugated system

It is suggested earlier that the replacement of 
conjugated C = 0 by C = N weakens conjugation and that the 
attachment of the phenyl ring to N causes a weak extension 
of the conjugation, shifting the band 5-6 m|i to the red.
The red shift observed in the present case is about 9-10 m|i 
from the band of 2,3 -butane dione oxime at 227 mp.

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 ?. ®e(II), The complexes with Cu(II) and 
Fe(II) were prepared and studied.

Complexes of nickel with -vie-oxime-imines; 
k(a) Complexes of nickel (formed in absence of ammonia) :

The products obtained by treating nickel chloride 
with the Sehiff bases from N-aryl 2,3-dioxobutyramide 
2-oxime are formulated, on the basis of analysis,as follows



131

(XXVII )

(XXVIII )

(XXXIX )

(XXX )

(XXXI )

C6%

CH3 - C = N

c6%rac;o - c = no
NI2(OH) (H20)3

c6h5

CH, - C = N

o-CH3G6H^NHCO ~ c = no

Ni2(OH) (H20)3

c6h5 - C.H2

CH3 - G = I'

C6H5NHC0 - C = NO -
Ni

c6% - ch2

CH3 - G = N 

o-CH3C6H^NHG0- C = NO
Ni

C6I%- CjH2 

CH3 - G = N

o-CIC^NHCO - C = ,NO -
Ni

• 2
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(XXXII)

(XXXIII)

B -CH3 - C6E„

ch3 - c = i 
C6H5NHCO- A = NO-

Ni
2 2

P-CH3-G6H4 
CH 3 - C = N

o-CH3C6H^HHCO-C = no-
Ni

?. 2

(XXXIV)
p-C2%0 -c6h5
gh3 - g = n

C6H5NHCO -C = NO-
Ni

(XXXV )
p-c2%0- c6h4 
ch3 - c = m

o-CH3C6H4NHC0- C! = NO-
Ni

They are soluble in alcohol, acetone, ether, 
carbon tetrachloride, etc. It is suggested that they are 
complex compounds or chelates rather,than salts.
Electrical conductivity of nickel complexes of the Schiff 
bases from 2,3-dioxobutyranilide 2-oxime and aniliseoor 
benzylamine in methanol -was investigated (vide table - XVIII).
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It was observed that they are non-ionic in solution. Hence 

the products may be represented as

R =

c6h5ch2-
p-ch3c6h^-

p-G2H5OC6H„-

X =

C6H5-, o-GH3G6H4-, o-C1C6H] 

g6h5-, o-GH3C6H„.- '

G6H5-, o-CH^H*-

X * C6H5-; o-GH3C6H*-

The ultra-violet absorption spectra of the 

nickel complexes were investigated. However, it was not 

possible to obtain solutions uniformly and hence no attempt

2H20



is made to calculate molar extinction coefficients. The 

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

methanol are presented in table XXX.

134

TABLE XXX

Ultra-violet absorption spectra of nickel complexes 

of «vie-oxime imines

CH3 - C = 'N - R

Reagent ;

XMCO -0 = BIOH

No. Formula of in methanol

•R = X = the complex
X max '(mp) Xmax

(mp)

1. c6h5 c6% Ni2 Gij.gHij.9Oi 0n9 244 »46 312

2. c6%ch2 c6% NiC3IfH320ij.N6 246 304-8

3. p-CH3C6H4 c6% W1C34H320^6 246 3 08

4. p-C^OC^ c6h5 NiG36H3606N6 248 312

5. c6% o-CH3C6H4 Ni2CjiH6i013M9 243 -44 - 314-16

6 • g6h5ch2 o-CH3C6H^. NiC36H360^6 242-44 312

7. p-GH3 GgH^ o-CH3C6H^ NiG36H3604JH6 244 —46 316 .

8. 'p-C2H50C6H^ 'p-GH3G6H4 NiG38H,i006N6 238-40 ’ 308-12

9. c6h5ch2 o-ClCgH^ HiG3i,H3oOi,N6Cl2 248 -50 314-18

The absorption spectra of these complexes in 

methanol are presented in figs. 11 and 12.
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7\ (tru.) _ i
FSG-li • ULTRA-VIOLET ABSORPTION 5P = C1RA OF I HE. | 

KICKER (l\) COMPLEXES OF the SO-MFF BAiES 
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LIGAND (SCH1FF BASO A C™/1) 

CH^- C = NR 
O-XC6H4NHC0-C - NO-H

-*---------*----------

__4_

xj
i ! 1)
 3 l I

cSh% A:
C";

p- CH3C4H4 Cr-
R-^Hso^rt4 c": 
C^HgCHi

FIG.\Z\ ULTRA-VIOLET ABSORPTION SPECTRA 0? 

NICKE.L (l|) COmFLFXES OF THE SCH1FF BASE. :>1
N-ARYL 13 - DlO * 0~ BUT YRA WIDE ( n

MfiTnANC'.)
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The results indicate that the spectra of these 

complexes are widely different from those of the 

corresponding ligands. Hence it 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 ^sectra of complexes is greater 

than that in the spectra of ligands in alkali solutions.

The Infra-red spectra of nickel complexes of 

the Schiff bases from 2,3-dioxobutyranilide 2-oxime and 

aniline ( and benzylamine 5 were investigated ( vide- 

tables XV, X¥I ). The st.frequency for oxime OH group 

is absent in these spectra.

All these data lead us to believe that the 

complexes NiR2 where R may be the anion of the ligand 

moleeule may have structural resemblances with that of 

nickel dimethylglyoximate and may have coplanar 

distribution of ligand nitrogen atoms attached to nickel. 

Such resemblances have been observed earlier.

Pfeiffer (m-l) prepared nickel complex of the 

Schiff base from 2,3-butanedione monoxime and raethylamine 

and suggested similarity of its structure to that of 

nickel dimethyl glyoxlraate.

Talati (187) prepared nickel complex of the 

dioxime of 2,3-dioxobutyranilide and Desai (188) obtained
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nickel complex of the. phenyl hydrazone of 2,3-dioxo- 
butyranilide 2-oxime. Both complexes were diamagnetic 
and their structures were believed to be similar to that 
of nickel dimethyl glyoximate. Hence it was assumed.that 
nickel complexes of vie-oxime-imines would also be 
diamagnetic. Magnetic susceptibility measurements of some 
of them were carried out ( vide table XVII ). The results 
showed that the complexes are paramagnetic. To our 
knowledge, this is the first example of a series of 
paramagnetic nickel complexes with glyoxime type ligands

R- C = ^

- C = N

A related ligand of interest is pyridine 
2-aldoxime ( abbreviated as RH ). Its nickel complexes 
have been investigated recently by Krause and Busch 
(211 ). All the nickel complexes prepared are paramagnetic. 
The complexes Mi (RH); Cl2 and Ni (RH)3 I2 are
suggested to have octahedral configuration. When
Ni (RH)2C12 is dissolved in water there is no apparent
reaction and the solution retains its green colour. On the 
other hand the nickel complex of dimethylglyoxlme 
Nl(dmg H)2 X2 is unstable and readily reverts to the 
more stable Ni(dmg)2. The unstable nickel complexes of 
Vic-oxime-imines under investigation namely



Ni(oxime-imine)2X2 could not be prepared . It indicates 
different nature of pyridine-2-aldoxirae and vie-oxime- 
imines under investigation. Other complexes of interest 
are Ni(R)(RH)X H20, HiR2(pyridine)2 and NiR2. All these 
complexes are paramagnetic and assumed to have octahedral 
configuration. They observed Curie-Weiss dependence of 
magnetic moment of these complexes and suggested trans­

it may be noted here that Liu and Liu (212) have

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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M = Cu or Ni

wherein the amino-oxime rings with the metal lie 

in the same plane*

The magnetic moments of the nickel (II) 

complexes XXIX. XXX and XXXII are found to be 2*88.

3.4-5 and 3*11 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 

( i ) ionic complexes 

(ii ) octahedral complexes 

(iii) tetrahedral complexes 

(iv ) higher energy square planar complexes 

Non-ionic nature of the complexes is already 

suggested from the electrical conductivity measurements 

of these complexes.

An octrahedral complex may be formed through 

intermolecular bonding between metal atoms or between 

metal and oxygen atoms. Paramagnetic nature of the complex



indicates the absence, of the metal-metal bonding in the 
complex, Steric considerations disfavour'intermolecular 
metal-oxygen bonding in the complex. Further, absorption 
band at 4-00 mp is net observed in the absorption spectra 
of the complexes as expected for octahedral complexes 
(2m). Hence it is suggested that these complexes may not 
have octahedral configuration.

Selwood (215) writes : All complexes in which 
nickel is bonded to four nitrog'en atoms, irrespective of 
whether these nitrogen atoms belong to pyrrole ring, oxime 
or triazene group have proved to be diamagnetic. 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 of bivalent nickel will be formed 
only when the ligands 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 types of tetrahedral nickel (II) 
compounds are now known (217). The first class consists
of trufly tetrahedral ones NiXi or Ni(XX)a These
include tetrah^lo anions (218 to 221 ), various substances

OfiLwherein nickel (II) ions^trapped in tetrahedral holes in
host lattices (222 to 22^ ) and such complexes as bis- 
salicylcrlaldehyde nickel (II) (225), bis -acety lace tone



nickel (II) (226);etc-. The second class embraces those 
which may be called pseudo-tetrahedral. They have four 
ligands at about the apices of a tetrahedron surrounding 
nickel (II) ion, and two or more <iifferent kinds of 
ligands are present. Of the various cases possible only 
L2WiX2 and LNiX3 have been realised. Some of these 

are ( H3P)2 NiX2 ( 227 to 231 ), (R3P0)2 N1X2 and 
(R3AsO)2HiX2 (232,233)5(Quinoline)2 NiX2 (23^), bis 
N(a-branched-alkyl). salicylaldiminato nickel (II) (235,236) 
(R3P)FIX3 (217, 237), (R4F)F1X3 (238, 239)>etc.

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

It is considered that ligands under investigation 
do not have enough perturbing power to cause spin-pairing 
of d-electrons in nickel (II) and that aromatic rings 
attached to inline nitrogen atoms sterieally hinder the 
formation of ooplanar chelate rings. Thus the tetrahedral 
arrangement of atoms may be forced by the sterie
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requirements of the ligands and give rise to the magnetic
i

moment of the complex.
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Further work, particularly x-ray diffraction data, 
would be necessary to confirm this structure and is being 
carried out in our laboratories.

Since the nickel (II) co&rplexes prepared earlier 

were found to be paramagnetic-,attempts were made to prepare 
diamagnetic nickel complexes. Another series of products 
were obtained by treating nickel chloride with the Sehiff 
bases from M-aryl 2,3-dioxo-butyramide 2-oxime in presence 
of excess of ammonia. These are formulated, on the basis of 
analysis, as follows :

(XXXVI
c6h5

CH3 -C = N

C6H5MGO- C = NO -
Ni (NH3)2(0H)(H20)

(XXXVII )
C6Hj

ch3 - g = Ni (NH3)3(0H)(H20)5
o-CH3C6H4M00 - c = no t



(XXXVIII) gh3 - C = N

(XXXIX )

(XXXX )

(XXXXI )

o-CH3 C^H^NHCO - c = NO /
Ni(NH3)3(0H)(H20)*

c6h5ch2

gh3- 9 = N
Ni(NH3)2(OH)

0-C1CJ6H^NHG0 - C = NO -

p -CH3

'CH3 -C = ■ N*

c6%mco- C = NO -
Ni(NH3)2 5 (0H)(H20)

p -ch3
/ ch3-o =

\ o -CH3 C gH 4.NHCO - G = NO -j
N1(NH3)3(0H)(H2O)i>
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p-o2H5oa6H4

A gh3 -o = n \(XXXXII) •
Wi(NH3)3(0H)(H20)

G6H5KHCO - C = NO -

The products are orange yellow and insoluble In 

most of the solvents. Their colour is an indication of their 

diamagnetic nature (240). Magnetic suseaptibility 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 configuration.

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.

Alternative suggestions are possible regarding



5« Complexes of copper with Trie -oxime-Amines

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 follows:

(■mmn

?6%

CH:

6%nhco-

C = N

NO /
Cu (OH) (H20)3

'6-®5

(xxmv) ch3

o-CH3C6H*NHC0

C = N

A = NO
Cu2 (OH) H20

Ocotxv )
C^HjNHCO

- (

A
gh3 - c =

2H;

NO
0u2 (OH) (H20).

(XXXXVI)

C6H5 - jJH2 

CH3- C = N 

e>-CH3C6H„.NHC0 - c = no
Cu (OH) (H20)3

■/ pGH3~

(XXOTII) ch3 - C

y c6h5nhco

cu (OH) (H20)2

NO /
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(mmi i)

PCH3"

CH3 ~ % = N

o -OH 3 CgHtj.NHCJ'O - c = WO -

Cu (OH) (H20)2

(nmx)

pGH3 -CgHt,.

gh3 - 0

o-G1C6H4NHC0 - C = NO

Cu3 (OH)2 (H20)2

( L )

PC2H50-|6H* 

CH3' jJ = N 

C6H5NHCO - C = NO -

\
Cu3 (OH)2 (H20)4

p 02h50 -g6h„

(LI ) f CH3 - C = N

o-CH3C6H4KHCO - c = no -
Gq3 (OH)2 (H20)5

(LII )

p C2H50 - j36H*. 

GH3 - G = N 

CH3 - C = NO -
Cu (OH) (H20)3

They are soluble in alcohol, acetone, benzene,
ete.

ether, carbon tetrachloride* It is suggested that they are 

complex compounds or chelates rather than salts. Electrical 

conductivity of copper complexes of Schiff bases from



2,3-dioxobutyramide 2-oxirae and aniline ( and benzylamine) 
in methanol was investigated* It was observed that they are 
non-ionic in solution.

The ultraviolet absorption spectra of the copper 
complexes were Investigated in methanol (vide table XII )* 
They are presented in figs. 14- and 15 and wave length 
Maxima ( 7\ max ) and the corresponding molar extinction 
coefficients for the complexes are presented in table XXXI. 
The ultra-violet absorption spectra of these complexes 
are essentially different in most cases from those of their 
ligands in alkali solutions and hence ffessentially covalent 
bonding is suggested between metal and ligand in these 
compounds•

Infra-red spectra of 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 table XVII).
The results indicate that all these complexes are 
paramagnetic. The magnetic moments of the complexes 
XXXXIV, XXXXV and XXXXVI per copper atom in the complex 
have been calculated as 1.88, 1.92 and 1.95 B.M* 
respectively.
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All the results lead us to believe that these 
complexes may be represented by either of the following 
structural formulae : (a - i ^ )

* = i or 2.

Taylor and Swbank (82) observed that ethyl 
2,3-dioxobutyrate 2-oxime forms a copper complex which may 
be represented as :

0



Talati (187) and Desai (188) observed that copper 
.complexes of N-aryl 2,3-dioxobutyramide 2-oxime could not 
be characterised. However, Talati (187) observed that the 
oximes of N-aryl 2,3-dioxobutyramide 2-oxime form well- 
defined copper complexes, while Desai (188) observed that 
only methyl phenyl hydrazone of 2,3-dioxobutyranilide 2-oxime 
foims well defined copper complex and that phenyl hydrazones 
of N-aryl 2,3-dioxobutyramide 2-oxime underwent cyclisatlon 
through the intermediate formation of unstable copper 
complexes. Thus the Schiff bases derived from N-aryl 
2?3-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-dioxobutyramide 2-oxime. Because of tbs low

N.

stability of .^uB^'chelates and the steric Jsfndrance due 
to the phenyl ring attached to inline nitrogen to the 

formation of square planar^CuRa^chelates,tf hydrolysed ” complexes are isolated®

6. Complexes of palladium with «vic -oxime-imlnes :
It was believed that complexes of palladium will 

be similar to those of nickel. Hence the complexes of 
palladium were prepared. The products were obtained 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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(LIII)

(LIV)

P6%
CH3

c6h5nhco

B

NO

G6H5jU.2 

CH3- 0 = N 

G6H5HHGO - C = NO •

Pd2.(OH) (H20)4

Pd3 (0H)2 (H20)2

(LV) -CH3 -

g6h5nhco -

p CH3 C6H4. 

= N

HO /
Pd3 (OH)2 (H20)

CLVI)

p C2H5o G6H*

GgHjNHGO

ch3 - c = J 

c = NO /
Pd3 (OH)2

They are slightly soluble' in alcohol, acetone, 

benzene^etc. Electrical 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-ionic 

In solution*

The absorption spectra of the palladium 

complexes were investigated* It was^possible to obtain 

solutions uniformly and hence no attempt is made to 

calculate molar extinction coefficients. The wave-length
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maxima ( 7\max) i*or these complexes in methanol are 

presented table XXXII)., The absorption spectra

o? these complexes are shorn in fig, 16. The spectra are 

suggestive of tfessentially covalent ,} linking between metal 

and ligand in the complexes®

Infra-red spectra of the palladium con^lexes of 

the Schiff bases from 2,3-dioxobutyranilide 2-oxime and 

aniline (and benzvlamine) were investigated (vide tables 

XV and XVI ). $t.frequency for the oxime OH group is found 

absent in these complexes.

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.

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

that *vic-dioximes form complexes of the type PdR2 and 

that these chelates possess a square planar configuration.

Desai (188) observed that phenyl hydrazone and phenyl 

methyl hydrazone of 2,3-^ioxobutyranilide 2-oxime form 

complexes of low stability with palladium, so that 
^hydrolysed 55 products were obtained. We now find that

palladium chelates of -vie -oxime-imines-PdRa'could not be
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isolated* They may have low stability,’so that 
^hydrolysed ” products are obtained®

7. Complexes of iron (II) with Tie -oxime -Imi nos :

The products obtained by treating iron (II) 
ammonium sulphate with Schiff bases from N-aryl 
2,3-dioxobutyrsi«j^ide 2-oxime are formulated on the 
basis of analysis as follows :

\
(LVII ) CH:

C6H5JSHCO
C = M 
A = no Fe2 (S04) (OH)

(LVIII)
c6h5ch2 CH3- g = A

c6h5nhco - c = wo • Fe2 (S04) (OH)

(LIX ) ch3
o-CH3C6H4NHC0-

c6h5jh2

ho -
Fe3 (S04) (OH)2

(LX )
p ~ch3 c6h4 

ch3- g = ii

c6h5hhco NO

Fe (H20)

(LXI )
p-0H3C6H4 

CH3'-C = N
o-CH3C6H4NHC0 ~ C = NO -

3 Fe^HgOa

2
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, They are .^violet-blue in colour and soluble in

acetone,benzene,carbon tetrachloride, etc. Magnetic

susceptibility measurements of some of these complexes

were carried out (vide" table XVII). The results indicate

that all the complexes are paramagnetic. The magnetic

moments of the complexes LVII-, LvlII, LIX and LX per

iron atom in the complex have been calculated as 2,82.

2.64-, 2*94- and 3>24- B.M. respectively. Hence presence
of two?c unpaired ” electrons per iron atom in the complex

is suggested. Crystal field splittings for the iron (II)
6

atom (d system ) in various crystal fields are shown in 

fig,17» Tetrahedral stereochemistry for the complexes 

PeR2 (H20) g is indicated. Structures of other 

complexes appear to be more complicated than indicated by 

the formula :•

N = G - \
PeS0„ Pe T

-ON = C - /
(OH)

1 or 2

The iron (II) complex of the Schiff base from 

2,3-butane dione monoxime and p-phenetidine is formulated 

on the basis of analysis as follows :

(LXIL ) Ncsh3 -c

NO -
Fe2 (S04) (H20)3

/



NO FIELD OtTRAHEDRAL 
CRYSTAL- FIELD

1 . \
TT

: ' &€ 
d6 l-IMiil 1 M ; i--F

NO FIELD

'JLJL
Ij"; ^

T£7RA*£~kA-

CRVSTAl-FEO

NO FIELD SQUARE PLANAR CRYSTAL-FIELD

Fl<a-I7.dl - ORBITAL SPLITTING DUE TO THE CRYSTAL-FIELD iNQ^yEN.
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Desai (188)' prepared iron (II) complex of
2,3-dioxobutyranilide 2-oxime ard suggested its structure 
as

Fe R2 (Fe R)2 B0h (H20)n

where R is the anion of the ligand molecule.
The present complex may be represented as

8. Complexes of cobalt (III) with tide-oxime-imines s

The products obtained by treating hexanTine 
cobalt (III) chloride with Schiff bases from N-aryl 
2,3-dioxobutyramide 2-oxime are formulated on the bas^s 
of analysis as follows :

(LXIII)

(LXIV) CH,- C = N
= NO -

c6h5ch2
Co

i



(LXV )

c6h5ch2 
CH* - G = NIC6H5NHOO - C = NO ■

0o(0H)-(MH3)(H20);

(LXVI )
p-CaHjO^

GH3 - G = H
c6h5hhco - c = no

Co(OH),(NH3) (h2o) 2

(LXVII ) ch3
o-C1C6H4NHC0

Go(OH) (NH3) (H20) 5

They are soluble In alcohol, benzene,carbon 
tetrachloride^etc. Electrical conductivity of cobalt (III) 

complexes of Sehlff bases from 2,3-(iioxobutyranilide 
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-violet absorption spectra of cobalt 

(III) complexes were investigated in methanol (vide table 

XIII), They are presented in fig. 18 and wave-length 
maxima ( h max ) and the corresponding molar extinction 

coefficients for the complexes are presented in table 
XXXIII, The spectra sre suggestive of ^essentially 

covalent ” bonding between metal and ligand in the 

complexes.
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Infra-red spectra of the cobalt (I'll) 

complexes of the Schiff bases from 2,3-dioxobutyranilide 
2-oxime and aniline ( and benzylaraine ) 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 octahedral structure. These are 
•comparable to the octahedral cobalt (III) complexes of
a-benzil dioxime monomethyl ether prepared by Brady and

\

Muers (195) and of phenyl hydrazones of 2,3-dioxobutyranilide 
2-oxime prepared by Desai (188).
9. Comdexes in solution :

The investigations dealing with the preparation 
of complexes indicated that the transition metal complexes 
of vie-oxime-imines of the type ML2 could not be isolated 
in many cases. Hence it was considered essential to study 
the types of complexes formed in solution. Job’s continuous 

variation method was adopted and the, formation of some 
of the complexes of nickel and copper in solution was 
studied.
9. (a) Complexes of nickel with Vic-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



ratio was 2:3, whereas other 'tfic-oxime-imines formed 
complexes with nickel where metal-to-ligand ratio was 
Is2. Hence solution studies were made to find^out if 
complexes with the same metal-to-ligand ratios 6fsJ.s£idind 
2s3 as those for isolated complexes were formed in 
solution 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 calculated for mixtures and are 
presented in figs 19 to 24-. The results indicate that 
(i) si me metal-to-ligand ratio is olbs.e&ved for a set of 
solutions at different wave-lengths, (ii) in case of the 
Schiff base from 2,3-dioxobutyranilide 2-oxime and 
aniline, metal-to-ligand ratio of 1 s 1 is observed in 
methanol solution and ratio 2 : 3 in presence of sodium 
acetate (iii) 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 observed 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 Sehiff base derived from
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ML. OF THE L16AND IN THE MIXTURE

FIG : 19JOB'S CONTINUOUS VARIATION METHOD • 

(MIXTURE OF NICKEL CHLORIDE AND 

'5CHIFF BASE FROM 2,3 DIQXC - SUTV RA -

NILIDE 2-OXIME AND ANILINE 1R METHANO-J
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2,3-dioxobutyranilide '2-oxime and aniline. It may be 
further suggested that uvie-oxime-anils ” differ from 
other yic-oxime-imines in their tendency to form complexes 
of the type NiL2 in solution. Thus the Schiff base derived 
from benzylamine forms the complex NiL2 in solution, 
whereas vie-oxime-anils ” appear to form^preferentially 
the complex
The results also indicate that in tie case of complexes 
formed by u vie-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 the 
complex as a result of the transition from solution state 
to the solid state.

9*(b) Complexes of copper with nric-oxime-imines in solutions

It has been observed during the isolation of 
copper complexes that -vie-oxime-imines formed complexes 
with copper where metal-to-ligand ratio was 1 : 1 5 
2 ! 3 or 3 ; 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 
f&r mixtures and are presented in figs 25 to 32.
1 j 1 copper-ligand complexes were prepared where the 
Sehiff base was derived from 2,3-dioxobutyranilide 2-oxime

NiL rather than Wi2% in solution.
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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 

Sjchiff 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-phene tidine. 3 s 4- copper-ligand complex 

was isolated 5 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*


