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Oxiﬁino ligands are well koown for their ability to
form metal complexes with numerous metal lons. The oxime
group usually functions as an acidic group; sometimes it
behaves as a Jdonor group.

The invesiigabtions on the complexes of dioximes
prompted investigations on the complexes of other oximino
ligends. Considerable work has been carried out in our
laboratories on the N-ligands obitained from 2,3%-dioxo-
butyranilide-2-oxime and related compounds. Talati (227)
prepared 2,3-dioxobutyr(aryl) amide-2-oxime and 2,3-
dioxobubtyr{aryl)amide dioxime and studied their analytical
applications towards the estimations of copper, nickel and
palladium. ie also preparcd the metal complexes of, dioximes
and studied their properties. Desai (23%3) prepared the aryl
hydrazones of 2,3-dioxobutyr(aryl)amide~2-oxime and studied
their complexes with copper, nickel, cobalt and palladiuwm.
Patel (237) prepared aryl imines of 2,3-dloxobutyr(aryl)
apide=Z~oxime and studied their complexes with cepper,
nickel, cobalt and iron. Kapadia (2%3) studied some of the
complexes of copper, nickel and cobalt with the products of
2,7=~8ioxobutyranilide~2~oxime and semicarbazide, thio-
semicarvazide, hydracine and diamines. The present work is
the continuation and extension of these studies.

It was planned
(i) o dev;sc a suitvable methed or methods for the

prevaration of the metal complexes of 2,%-dioxo-

butyranilide~2-oxime with various metals and to stady

-



' their megnetic and spectral proper

tics; jg8
(ii) +to prepare the iron complex of 2,%3~dicxobutyraailide
dioxime and to study ite magnetic and spectral
properties;
(iii) tc vrepare some complexes of the phenyl hydrazone of
>, 3-digxobutyranilide~-2-oxine;

2
(iv) +to prepare the complexes of the nethyl imine of
2

Z=dioxobulyranilide~2-oxime wilith some transitional

L
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metals and to ctudy their magnetic and spectiral
repare the complexes ¢f the cyclohexyl imine of
2,3-dioxohutyranilide-2-oxime with some transitional
metals and to situdy theilr magnetic and spectral
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the bis-bidentate ligand
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2,3~dioxobutyranilide~2-oxime with 8o

metals and to study their magnetic and spectral
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(vii) to prepare the complexes of conper

tate ligend that czn be obitained from glycine

b

§2§£§§§g§ of 2,3~dioxobutyranilide—2—ogime :
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The ligand (OX
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0 have a syn-amide isomeric
nature (X¥XXI-b). Its complexes vwith covper, nickel and

cobalt wexng prepared by different methods. The two—~pha
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egparation was found better than other
methods of preparation and was adepted subseguently for
the preparation of other complexes,
(a) Hickel complex:(OKIi)

The electrical éonduétivity, UV and visible absorption
spectra and the magnetic moment of the complexws were
studied. The complex is suggested to be non-ionic and to

have the octahedral crystal field around nickel. The

DQ = 1080 cm—

1

B = 840 cm !
B = 0.797 and
h = 1.69.

(b)  Copper_complex : (OKCu)

The electrical conductivity, the UV and visible
absorption spectra and the magnetic moment of +the complex
were studied. The complex is sugcested to be non-ionic
and to have a teitragonal crystal field arcund copéer.

The crystal field parameters for the complex were eva-

luated as

A = 15390 om |
5 = 1270 cm—1 and
A = 690 om | .

(¢) Cobalt complex : (OKCo)

v - — —

The electrical conductivity, UV and visible avsorption

“
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spectra and the megnebic moment of the complex were
It was found %o be & weak electrolyte. It is
considered to be gwgqj:§pin octahedral complex. The crystal

field parameters for the complex were evaluated ac



= 1700 em ! 200
' = 665 cm

@ = 0.594 and
I5 = 12240 cm

(a) Iron_cowplex : (CilFe)

The magnetic moment and the UV and vieible absorpiion

spectra of the complex were studied. The complex contains

two iron atoms per molecule. One is suggzested to&spinu
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paired and diamagnetic and surrounded by a strong octra-
hedral crystal field. The other atom iz susgested to be
ionic, L charge~trangfer band is observed in its vigible
absorption gpechrun,

(e) ianganese complex : (OFm)

e megnetic momeny and the UV and visible absorption
gpectira of the complex were studied., It is suggested to have
an octrahedral configuration. The crystal field parameters

were evaluated as
-1

DQ = 660 cm
L,
‘ —
B = 550 cnm and

573
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complex: (OWZn)
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nagnetic moment and bthe UV absorption spectrum

were studied. It was found to bhe diamarnetic. Tt is

censidered to have an octrahedral configuration.
(g) Strontium complex : (OKSr) and Magnesium_compkex:

(0111g)

The magnetlc sugsceptibllity and the UV abscrption
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spectrum of CKSr and OKMg were studied., They are found

te be diamagnetic,
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(h) Metal complexes - general (0Im)
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The comnlexes are divided into two groups. The
complexes of copye¢, nickel, magnesiunm and shtrontium fall
in ML, series and the complexes of cobalt, iron, zinc
and menganese fall in MLB series,

The metals fall in the increasing order of A values as

et < g1t < 0ol

I -Bonding hétween cobalt and the ligand and the

St
; .
delocalisation of the tngelectrons of cobalt are

ic

o

suggested from the UV absorption band, the magne
moment and the crystal field splitting.

2,3=Dioxobutyranilide dioxime and its_iron complex :

The ligand (00) is found +to have an antidioxime
structure (XLII~b)
(2) Izon complex : (OOTe)

Its magnetic moment, and UV and visible absorpiion
spectra were studied. It contains two iroen atoms per
molecule, One of the tﬁo atoms is suggested to be spin-
paired and diamegnetic and to be surrounded by the
strong octahedral crystal field. The other iron atom is
ionic. It has a charge-~transfer band in the visible
absorption spaciruvm.

Complexes of the phenyl hyd razone of 2,5~ 1axobu1yfaﬂ171ae—

The ligend (07) is suggested to have an anti-

configuretion.
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(2) Barium, aluminiuvm end zinc complexes_(02Ba, OZal) . _ 26}2
and 0Z-Zn)
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The UV zbsorption spectra of these complexes were

The lizand is found to undergo oxidation in presence

of copper ions and the copper complex of the oxidation
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The ligand (0A) is sugzested to have an anti-confi-

guration. Its UV absorption spectrum was studied,

(2) HNigkel complex : (0ANi)

Its magnetic moment, and the UV and visible absorption

spectra were studied. It is peramagnetic and considered to

<

-

tal field around nickel, The

e

ave an octahedral crvy

[ ¢4]

conjugation of the ligand I¥Y-system hes undergone extension
. . . 2 .
on complex formabtion with nickel. The volue of &/k° is

suggestad as 7800 em i.

Panay

b) Copper complex : (OKCu)

a

The reaction of the lizand with the copper salt

resulted in the formation of the complex (0XCu, and not

(0ACw).
(¢)  Cobalt complex : (0ACo) -

Its magnetic moment, and B the UV and visible
absorption spectra were studied., It is found tc be a low=-

. 22 .
swin, octahedral complex, The value of A/K" is suggested.
1

~

as 17100 c¢m '+ The conjugation of the ligand YI-systenm hags



undergone extension on complex formation with cobaltb. «2€§3
(d) Iron complex : (OATe)

Its magnetic moment, and the UV and visible absorption
spectra were studied. The ligand is coordinated to the
metal ion. It is considered to be a sqaare planar complex
and has a charge-~transfer band.

(e) Ilanganese complex : (OA¥n) '
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The maznetic moment of compley was studied. The
fe ., -
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lizand is coordinated to the metal acetate in the complex.

(£) ietal complexes-geheral : (OAM)

Ceomparisen of 04 and 0K and their complexes shows that
(1) the complemes of OA and OK with cobalt and aickel are
gimilar, (ii) their complexes with iron and manganese are
diffevent and (ii;) their“com)lev with copper is the same.

The ® extension of conjugation of the ligand JI~systen

ig in order
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2,0=dioxchutyranilide~2-oxine.,
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Its UV absorption spectrum was studied. The cyclohexyl
sroup exerts steric hindrance and hence the complexiang

ability of the ligend is much reduced.

A basic complex is obbtained., Its megnetic moment and
absorption spectra were studied, It is considered fto have

a distorted octahedral crystael field around nickel.



(b) Cobalt complex : (0XCoC) 2{}4
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The cobalt complex obtained is not of OC but is of
CX. Its magnetic moment indicates a tetragonal nature of
the complex,

(¢) Iron complex : (OCFe)

| A basie complex is obtained, Its magnetic moment and
absorption Spectra were studied. It is considere@ to have

a digtorted octahedral crystal field around iren.

Complexes_of fhe Schiff base from 2,3-dioxebufyranilide-

2-oxime and 1,6-diamino hexzane

The ligand (OD) is considered %o have an anti-
configuration. Its UV absorption spectrum was studied.
(2) - Nickel complex : (ODNi)

- Its magnet LC moﬁent and UV and visible absorption
spectra were sbudled. It ig congidered %o have a distorsed
octahedral crystal field around nickel. The conjugation .of
the ligand IJ-system has undergone extension on complex-
formation.

(p) Copper_complex : (ODCu)

Ite magnetic moment and UV and visible absorpihon
spectra were studied., It is considered to have a distorted:
octahedral crystal field around copper. The conjugation of
the ligend I¥I-system has undergone extension on complex-
formation. . :

()  Cobal® complex : (0ODCo)
. Its magnetic moment and\UV and visible absorptiocn
spectra were studied., It is considered to be.a low-spin,

octahedral complex. The value of:&/k is evaluavted as

~ - 6780 em~ !, ‘
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(d) ZIron complex : (OLFe)
Its magnetic moment and UV and visible avsorption
rectra were studied. It is considered to have a distorted

-

octrahedral crystal field around iron. It has a cﬁarge~
transfer band., The conjugation of the lizand Ti-system
has undergone extension on complex-formation.

_____ enese_complex : (QDMn) end Zinc complex : (0DZn)

These comvplexes are considered to have octrazhedral

N

(£)  letal cemplexes s general : (0D-M)
hat CD is meore stable to metal ions
like copper and cobalt icns than 04 or CC.

It was suggested that octzhkdysl’ complexes of CD are

formed with cobalt, manganese and zinc.

tic monent and the visible absorption

wha

spectrum of the complex were studied, It is & mixed -ligond

complez. It is comsidercd to have digtorited octahedral
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The magnetic moment and the visible abscrption

’ . P . R .
spectrum of the com»nlex vere studied. It ig mived-ligand



Their UV absorption épectra were studied and compared 2()6
with those of 2,3-dioxobutyranilide-2-oxime, ol~-benzil

monoxime and @-benzil monoxime. Their reaction with iron

is also considered.



