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INfHOQUCTION , 1
1. Geperal

- Oximino ligandé_are well known for their ability
to form metal complexes with rumerous metal ions. The
oxime group ( > C = gﬁ ) is eonsidered to possess acldie
property and to form -salts with various metal ions. The
Oxime group-represented in another form (> ¢ .= N -0H)'is
known mainly for its ability to function as a donor group
and in a fow cases for its weakly acidic behaviour.
Besides the mono dentate oximino ligands, va:;ious bidentate,
tridentate ard po_lydentate ligénds containing one or :’moré
oximino groups are krown. 4 brief survey of such 11gands‘
and thein metal complexes is presented here.

2. Oximes :

Oximes are prepared by (i) the action of
hydroxylamine on aldehydes or ketones 3 (11) the action
of nitrous acid, ester of nitrous acid or nif.rosyl
¢chloride on compourds contaiﬁing reactivg methylene
group; (111) the oxidation of primary amire with Care s
acid (1); (iv) the'reduction of nitro olefin with zine
ard acetic acid (2); (v) the reduction of pseudonitrile
with hydroxylamine (3), ete. ,

Oximes exhibit stereolsomerism, first
interpreted successfully by Hantzsch and Werrer (W),
Cig-trans isomers possible in the case of aldoximes and

unsymetrical ketoximes, may be represented as (1)



A R T A S (T
¢ =N &=1N C= N c= N
| Lo | I
R OH R OH R R
Syn - R « anti -« R
() . (v)
(1)

Atack and Whinyates (5) proposed structural
1somerism for the oximes which may be represented by

two structures (II)

/
> =N~ 0H > C=N
\
- - - — -0_
(Hydroxy imine) (imine oxide)
(a) ( 1T ) (b)

It 1s suggested that in solution, an oxime .is
a tautomeric mixture of these two forms. If this is so,
the equilibrium would be very much on the side of the
hydroxy form in many cases. _ '

Oximes may be alkylated to o-alkyl or N-alkyl
ethers. The structures of oximes, their sodium salts and
their O-methyl and N-methyl ethers were studied in
relation to their chemical properties and absorptibn
spectra by Brady and his co-workers (é to é). Oximes
were acetylated by Brady and Grayson (10),Wohl (1),

Exaner (12) ete. O-acetyl products were obtained.
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Netraviolet absorption spectra of the oxigea
and their derivatives were studied by Bielecki and Fenrt
(13), Ramart-Tucae ard coworkers (1%,15),Grammutioaéis
(16), watts (17), Meisenheimer and Dorrer (18), Kortum
{19), Guilmart (20),ete.

Infrae-red spectra of the oximes were
investigated by Freymarn and Preymann (21), Puswell
at sl, (22), Duyckasrts (23), Palm and Werbin (24},
Califano and Luttke (25), Sadler (26),ste.

Raman spectra of the oximes ware inveagtigated
by Boriro ard Manzoni-Ansidet (E?),\Milone (28),
Barnstein and Martin (29), Biquard (30), Kahovec ard
Kohlrauseh (31), ete,

Rlectric dipale moments of the oximes wers )
studied hy Sutton ard Taylor (32), Parsons and Porter (33),
Hassel ard Maesghagen (34), Calderbank and le-Fe vre (35),
Belser and co-workers (36),ete.

Gilbert, Norman ard PFrice (37) studied the
hyparfine splitting ir the slectron epin resonarce
speatra of imiroxy radicals obtainsd from oxime.
Kleinspehn, Jurg and Studniarz (38) investigated the
deshielding of OY proton in the NMR spactrum of benzil
zoroxine,

3. Momdentate oriwiro ligands and_thair metal compleves »

Hofmztn and fhrhaedt (19) ard Sacce ard Frent
(40) prepared the complexes of nickel with Pormaldoxime
(I7Ta) aml discussed thelr structures. Marquez (41)

invastigated the reaction of polymsric formaldoxime
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with cobalt. Baudisch (42) prepared iron complexes of *
formaldoxime and studied their oxidation reduction
broperties, Okac and Bartusek (43,44) investigated the
formation of nickel,cobalt and manganese complexeg of
formaldoxime photometrically, bolarographically, by ion
exchange,by paper elgctrephoresis and by potentlometric
and conductometric titrations and discussed their )
structures and analytical use. Marczerko and Mirczewski
(§5) studied the complexes formed by formaldoxime with
nickel,manganese,iron and cerium by spectral and

gasometric analysis and by means of ion-excharnge.

R =
(a) H RCH = NOH
(b) CHy

( 111 )

Peshkova (46) studied the absorption spectra of
the complexes of acetaldgoxime (ITIb) with cobalt and
nickel, Heiber and Leutert (47) imvestigated the reactions
of cobalt,nickel and copper- salts with aldoximes.

Babaeva and coworkers (48 49) prepared cobalt
copper and platinum complexes of acetore oxime (IV) anrd
studied the crystal structure,magnetic sugceptibility,
electrical cormductivity and absorption spectra of platirum

complexes.,



Korenman (50) and Plodiv (51) studied the formation of'
Complexes by metal lons with various exj.mes‘

Aldoximes and Ketoximes weres investigated as
reagents foxj the gnalysls of copper,nickel,cobalt,
Manganese,zinc,iron (II)',me.rcury (I1),1ead ,etc. by
Yeyer ard Fannin (52), Beckmann (53), Bach (54),
Preiffer (55), Krohnke (56), Brady and Goldstein (57),
Deniges (58), Sen (Sé), Cunningham (60), Sideris (61),
Hayes and Chandlee (62), Waldbauer ard Ward (63) ete,

R - CO -NHOH

- _ ]
~ ~ Hydroxamic acids (V) have been widely
inve_s:,tigated. Their metal complexes were prepared and
studied by Aksnes (64), Ley and Mannchen (65), Jones
and Werrer (66), Weinland ard Baier (67), Cambi,et al.
(68), Masante (6§), etc. These acids were studied as
énalytical reagents for the estimation of various metals
by Gupta and Sogani (70), Mosmier and Schwarberg (71),
Majmudar and Mukherjee (72), Ryan and coworkers (73),
West (7’+), Wolter ("75), Shome (‘76)', Singh ard Das Gupta
(77), Dutta (78), etc.
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4, Bideptate ligards contalsirg oximipe groups apd their
Metal complexes s V

The bidentate ‘1igands containing oximino groups
are (1) Oxime-ketons,(i1) hydroxy-oxime,(111) oxime-
Phenol, (iv) oxime-imire(v) oxime-hydrazone,(vi) oxime-
semicgrbazone ard (vii) dioxime. (Studies on the ligands
obtained from 2—,-3-dioxobutyranilide are discussed
separately). '
(1) Oxime ketone : o !
‘ ~ vie-Oxime ketones (vi) form fellow alkali salts and
give characteristic iron-blue reaction which was first
observed by Whiteley (‘-7‘}9)—. Feigl (80) discussed the effect
of structure ani geometry of the oxime-ketores on iron-
blue ;jeag:;:ion. Sargenf (81) patented iron (II) complexes
of oxime-ketores for use of photo-image. Masuda (82) |
Prepared ironu(?.[I) complexes of oxime ketones and studied
their:absorption specgt:fa. Cambi (83) prepared iron (11)
complexes of hydroxyimiro acetone Jhydroxyimino malonamide
ete. and irvestigated thgir magnetic properties,

!‘0 E DA
v B

R, = Ry =
(a) CH,  CH,
| () cH;  H
R; - CO (e) CgHs C¢Hy
R, - ¢=wom (&) CeHy H
L (e) CH, COCH,
ST (£) ™, CONH,

Okac and Simek (84) studied the preparation and chemical
behe;viour of niékel and cobalt complexes of oxime-ketonss,



Malatesta (85)"prepared nickel and cobalt complexses of
Oxime-ketones and studied t;}‘zeir magretic behgviour.

Rao (86) prepared and studied the complexes of oxime-
ketones with rare earth metals.

The oxime ketones were investigated as
analytical reagents for 1ron,coba1t,nickel,cOppef,
Manganese zine,cadmiwﬂ we rcury ,tin,lead,antimony,
bismuth etc. by Meyer and Zublin 87, Ceresole (88) ,
‘Wolff (89),Diels and Jost (90), Kuster (91) Mronoff
(92), Hovorka and Sykora (93), Pallard (94) Galzolari
and Donda (95) ete.

Hovorka and Sucha (96) prepared nickel and
Manzamese complexes of he-isonitroso-5-pyrazolone and its
derivatives (VII) ard studied the magnetic properties and
thermal stability. 4

N R,
/ \
" cl:o HON: C——C CgHgy ?H-———c’:o
R, C—C: NOH \\ ct:o . c{:= NOH
MEY 0C N NH— €O
’ \ /
0.
(viD) (VIi1in) b
0 : S
NOH
Q) . (b CRR

(X)
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¢ Hantésoh and Coworkers (97.98) studied the com~
plexes of lithium, sodium, potassium, rubidium, cesium,
gilver, barium, clacium and zinc with the three substituted
derivatives of the oxime of 4,5-dioxo isoxazoline (VIII).

¢iller (99) and Riche (100) investigated the
structure of potassium, rubidium and barium violurate.
Violuric acid (IX) was studied as an analytical reagent for
various metal ions by Ligten and Velthuyzen ( 101), Cernj
(102), Bockwerthmann {103) etc.

Gallahan, Ferneliuws and Block (104) and Astakhova
and Savogtina (105) studied the solution stability of Zinec,
cadmium, megnesium, lead, cobalt, nickel, copper and silver
complexes of nitroso phenols and naphthols (X). Complexes of
cobalt, nickel, uranium, vanadium, zirconium, magnesiuam,
ruthenium, rhodium etc. of nitroso phenols and naphthols (x)
were prepared by Wabtanabe (106), Kolthoff and Jacobsen(107),
Zolotov and Alimarin (ﬁOB), Astakhova, Savotina and Peshkova
(109), TFederkiel, Pfilzer and Baumann (110), Jonassen and De
Monsabert (111), Bochm, Fressler and ﬁittmayer (112), Benzon

‘
end Cajan (113), Dutta, Syamal and Ghosh - (114), etec.

Spectrogcopic studies of the chelateg of nitrosco-
navhthols have been made by Takahashi (115), Gall (116),
Sterk and Ziegler (1179Y etc. Matsunage (118) carried out
magneto chemical studiés of the complexes and Stukan and
Coldanckil {119) investipgated the MR spectrdm.of the iron

¢

chelate,
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Nitroso-e-haphthols have been investigated as
Teggents for the analyses of Cobalt (120),palladiwm(12),
- copper (122), chromium (123),ruthenium (12%')' tungsten(125),
neptunium (126),vanadium (12‘7) iridiwm (128),beryllium(129),
iron (130) etca
(11) Hydroxy-oximes :

Saunter and West (131) prepared copper complexes
of a-acyloin oxime (XI) and studied their structures ;
and Scehoffa,Ristace and Wahler (132) investigated the
electron“spin resona:ée spectra of these chelate_s1 Balladium
and platinium complexes were prepared by Pshenitsyn and
Nekraépva (133) and lead complexes by Ishibashi and .
Shimidzu (134).

R, - CHOH
R, - C = NOH

_ (xz)

Acyloin oximes have been used as amalytical
reagents for the estimatien of copper,nickel chromium,
molybedenmn tungsten,etc. by Dunleavy,Wiberley and Harley
(13‘5) laverder (136), Jensen and Weaver (137) Carpenter,
Gardrer, Ashley and _Henicksman (138), Pfeifer and Hecht
(139), _Oka, Yamasaki Matsuo and Maloko (140), Sverak(141),
Leomwish (1%2),Peng and Sandell (lkB).

(141) Phenpl-oximes 3
Sa.licyaldoxime (XIL)a) is used for the estimation

L 4
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of copper (lhh) 145), lead (1#6),pa11adium (147) iron(lhB)
nickel (149),bismuth (150),vanadium (150) ote.

R
] Ri= = R,=
) 1 2
AN
. NOH (a) H H
Ry (b) CH; H
oH (e =®H OH

(@) CcH; oH

)
Nakamura,Shimura and Tsuchida (15) prepared
vanadium complexes of salicylaldoxime, fbdd%r (152)

Prepared copper,nickel and palladium complexass of

2-hydroxy acebophenone oxime, studied their magnetie
Properties ard used the 11gand as a reavent for the
estimations of palladium (153), iron (154%) vanadium(lSS),
titanium (156) etc. Kgbadi and Venkatachalam (157)
studied the'solutiép stabllity of copper,nickel,cobalt,
Manganese,zinec,cadmium and magnesium chelates of the
above ligand.
(1v) Oxime-imires : -

‘Masuda (158) prepared the iron complex of the

Schiff base (XIII) prepared from diacetylmonoxime and

Methylamine and studied its absorption spectrum.

B;_*C""NRB

|
Ra - c - EOH
(X111

(v) oxime hydrazores :
Cigusa (159) studied the complexes of nickel and
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cobalt with oxime (phenyl) hydrazones of biacetyl and.
benzil (XIV). Edelman {160) investigated the aedion of
bromine on the‘nickel complexes of biacetyl oxime phenyl
hydrazone.

Ry - ? = NNHR;

R, - C = NOH
(x1v)

(vi) Oxime_semicarbazonse :
Hovorka Hnd Holzbecher (161) prepared the complexes

of nickel,copper,ié;gimmwith diacetyl oxime thlosemlcarbazone
(XVb) and discussed their structures. Hovorka, Holzbecher,
Moravek, Valcil and Jatka (162) prepared the complexes of
nickel,palladium with thianaphthenquinone-2-oxime~3~
thiosemicarbazone and discussed their structures. Ablov

and Belichuk (163) prepared the complexes of nickel,
copper,cobalt with diacetyl oxime semicarbazone (xva)

and studied therdebyegrams. -

R.‘L - T = NNHC X NHZ
Ra - C = NOH X=
(xv) (a) ©

() 8
(vi1)_Dioximes :
In_léOS Chugaev (164) first prepared the metal
chelate of bivalent nickel with éimethylglyoxime. He also
prepared and studied the complexes formed by iron,cobalt

Palladium etc. with dimethylglyoxime in presence of smmonia,

-~
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pyridine,ete. Sugden (165) and Dwyer and Mellor (166)
Separaﬁéd the isomers of the complexes of nickel and
Palladiuvm with benzyl methyl glyoxfme. The complexes
of nickel with many other dioximes (XVI and XVII) such
as o-benzilglyoxime (164), y-benzilgly&xime (167),
o-furildioxime (168), oxalene diamidoxime(169),1,2—
‘chlohexane-dionedicmsméioxime (170) s152~-cycloheptane-

dionedioxime (171) etc. were also investigated.

NOH Ry = Ry =

R;_ -C =
\ (a) CH, CHj
R, - C = NOH
— (b) C¢Hs  GgHjy
(xv1) (e) CH, CgHsCH,
. (d) NH, NH,
=NOH
HON=CH
e =NOH
HON=CH
@ ‘ (b
T (Xviy) |

Dioximes have bgen.widely investigated as
analytical reagents for nickel,pallééium,iron,rhenigm etc.
(1§é to 182). Reactions of copper and nickel with dioximes
_in presence of oxidising agents were inveétigated and
studied for their analytical applications (183 to lél)'
Magretic moments of nickel dioximates have
been determired by Cambi and Szego (192), Klem et al.
(193) Cavell and Sugden (194), Banks et al. (195) ete.

Without exception they are dliamagnetic apd have square
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Planar structure. Magnetle studies of the complexes of
Palladium,cobalt and iron (II) with dioximes also
Suggestad planar distribution of dioxime molecules in
the complex (195 to 198).

X-ray diffraction ard infra-red spectroscopic
studies of metal dioxfmates showed H-bonding leading to
the formation of additional rings in the complex (199 to
202), Metal-metal bonding in metal complexes of dioximes
was also investigated -(203,26%).

I3

5. Trid te licands containine oximi rou nd their

metal complexes :
Lions and Mhrtin (205) prepared the comnlexes,

of iron and cobalt with 2—oximino—3—methy1—h-aza—5-a—
pyridyl- Aﬁ,- pentene (XVII) ard investigated their

magnetic propertlies ard discussed their structure.

- CH, - N:’(f - CH,
\ HONC - CH,
N (CxviD

6. Tetradentate 1ig§nds cortainirg oximino group_{s)
ard their metal complexes :

Dewar and Talatl (206) prepared the complexes
of copper,nickel ard palladium with the dioxime of 1,5-
diacetyl-2,6-d1hydroxynaphthalene (XVIII) and studied
their conductivity. Mistry (207) prepared and investigated
the eobalt chelate polymer of the above ligand.



Kapadia (208) studied the chelate polyumers of bis -
(salicylaldoxime) (XIX) . Bhat (209) has invastigated
the polymeric complexes formel by the dioxime of

diacetyl dihydroxy diphenyl (XX)
Xc=NOH cH=NOH

)

HON=CX — (xvm) . (X%

(XX

7 R ligands derived from acetogcetic acid derivgtives t
(i) vig-oxime kotone: Derivatives of 2,3-dioxobutyric

ac1d—2-—ox1me :

The derivatives of acetoacetic acid(ester, -
anilide ete.) were converted ihto the corresponding
derivatives of 2,3—dio zobutyric acid-2-oxime (XXIV)
by the action of nitrous acid, its ester or nitrosyl
¢hloride by Meyer (87, 210).

Jowitschitsch (211), Ceresole (88), Wlsugel
(212), Rodiorov et al. (213), Nussberger (214), Adkins
and Reeve (215), Pannizzi (216), Euler and Euler (217),
Bouvesult and Wahl (218), Wolff (219) and Slater (220),
Ajello and Sigille (221), Dorabialska (222).

cH, - g0
C = NOH
x60
(Smu) o
Their ultra—violet absorption spectra were

investigated by Naik,Trivedi and Mankad (223) in
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aqueous solution and by Talati (224) 1in aqueous,

alcoholic and chloroform'solu@ionsc They give characteristic
Yellow colouration with alkali and .intense blue

colouration with iron. Boucherle (225) suggested that

the reaction can be ultilised for the colorimetric
determination of iron (II) at pH 7 to 8. Kuster (226) 4
Taylor and Ewbank (227) and Cambi (228) prepared its
Complexes with various metals and studied their

Properties.

The products isolated by Kuster were (91)

formulated as . _ L
0 = C - CH3
H Fe Jq
N = G - 602GZH5
AR
(a) . 0 3 -
. — ] .
() Na, | Fe » (CM 5
a/ = C = CO,C,Hy “

0=C - CH3
(e) H| Ce ‘
/
CH,

(a) NH, | CO

1
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The complexes prepared by Taylor and Bwbank

(227) were represented as

0=C - GH3
(a) ce l ‘
d/N = - c02c2H5
. 0=2C ‘.
(b) Cul ' (0H) H,0
) N = C - COZC:ZHS
- 0/
- = c - . l rd
(e) Cu (OH)
N=C = GO?_C’ZHS

/

[ HN =G - CHj
(@) Nt ‘ |
. ‘/N - CO,C,H;

4]
( ¥XI11)
(11) Dioxime : Derivative of 2,3-dioxobutyric acl
dioxime :

Dioximes of ethyl 2,3—dioxobutyrate and 2,3-

dioxobutyranilide were prepared byﬁgction of hydrolxylamine

\..
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on ethyl 2,3~dioxobﬁtyrateb2—oxime or 2,3-dioxobutyramide—
2-oxime by Ceresole and Koeckert (229), Nussberger (214)
Rodionov et al. (213), Knorr and Reuter (230) and Talatl
(231); Their ultra-violet absorptioﬁ spectra were
Investigated by Naik, Trivedi and.Manka& in aqueous
solution (223) and by Talati (214%) in aqueous,alcoholie

and chloroform solutions.

CH, .- ¢ = NOH
e.L, = NOH
xc&o' . s

( XXIV)

Ceresole and Koeckert (229) prepared barium
and silver salts of -the dioxime of 2,3-dioxobutyric
acid,

HON = C

- CHjy
’ ) Ba 1/2 H20
(a) ' '
“HON - C - COO
2
HON = C - CHjy
(b) - Ag

HON - C - COO

( XXX )
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Dave -amd Talati (231) prepared the nickel,

Palladium,copper and cobalt complexes @hich*are formulated

as
(a) GH3 - =
’ M == Cu, Ml or P4
RNCO ~C =
(b) CH3 -0 =
N 'I CO 2H20
RNHCO « C =
\

(XXVI)

and investigated their magnetic -properties. They (232)
also sctudied some of these dioximes as amalytical
reagen;t:s for the gravimetric estimation of copper,nickel
and palladium. ‘

(111) yie-Oxime hydrazomes _g_gj._ggtives of the hydrazore_ of

2,3-dioxobutyric gc id-2-oxime :
The derivatives of 2,3—dioxobutyrie acid—z—oxime

(XXWIII) were comwerted into the corresponding hydrazone

derivatives of‘ 2,3—dioxobutyric acid—Q—oxime by treatment
CXXVIT)
with hydrazine and 1ts derivatives,(230).



N.NHR
= NOH

<l
i
w
1
9]
"

g a—
o

(XXVII)

» Desal (233) studied their ultra-violet and
infra-red absorption spectra and prepared their complexes

with cobalt,nickel and palladium.

(iv) yic-Oxime-gemicagrbazone : ‘
Patel and Mankad (234) prepared semicarbazone

and thio semicarbazone derivatives of 2,3-dioxobutyranilide~
2-oxime (XXVIII) by treafment with semicarbazide or

thiosemicarbazide and their nickel and palladium complexes.

CH; - C = NNHCXNH,

7C0 - C = NOH X=0ors$S
(X IIT)

(v) yic-Oxime-imires_ : ,

) Patel and Mankad (235) and Talati and Patel_(aééé
prepared a mumber of Schiff bases of 2,3-dloxobutyranilide
2-oxime (erx); Patel (237) studied their ultraviolet and
infra-red a?sorption.spectra and prepared their coppef,
nickel and 1%03 complexes;Patel-and Markasd (235) prepared

their palladium complexes.

CH3-?=NR
g = NOH
XG0

(XX1X)
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Kapadia (238) prepared the iron, cobalt, niékel

and copper compnlexes of the 2,S«dioxobutyranilidef2~oxime in

’

presence of various mono-and di-amines.

8. Present work

Pfeiffer (239): suggested a five membered ring
structure for nickel dimethyl glyoximate’ prepared by

Chugaev (164) .

N

\Ni
/ /2
GH, - C =N S -

-0H of the second oxime group is not involved in the forma-
tion of the metal complex. This was demonstrated by the
fact that mono O-methyl ether of +the Dioxime forms exactly
similar comgound with nickel (239,240). It was also shown
that when one of the oxime groups is replaced by an imino or
methylimino group the resulting compounds form complexes with
metal ions in the same manner as vic dioximes., It was consid-
ered that whén one of the oxime groups is replaced by the
hydrazone or aryl imine group the metal complexes formed by
these reagents would be comparable to those of éio;imes.
Considerable work has been carried oﬁt in our
laboratories on ﬁ@e N-ligands obﬁaineé from 2,3~dioxobutyr
(aryl) amides. Talati (227) prepared 2,3-dioxobutyr(aryl)
amidé—2-oxime and 2,B-dioxobut&r(aryl)-amide dioxime and

studied their analytical applications towards the estimations
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of copper, nickel and palladium. He also prepared the metal
complexes of the dioximes with copper, nickel, cobalt and
palladium and studied their properties. Desai (233) prepared
the aryl hydrazones of 2,3-dioxobutyr{aryl) aﬁide—Z-oximg.an&
prepared their complexes with copper, nickel, cobalt and
palladium. Patel (237) prepared ar¥l imines (Schiff bases)
of 2,3-dioxobutyr(aryl)amide-2-oxime and their complexes with
copper , nickel, cobalt and iron. Kapadia (238) prepared
the semicarbszone and thiosemicarbezone of 2,3%-dicxzobutyra-
Milide-2-oxime and studied their complexing ability with
copper, nickel and cobalt. He also prepared the complexes of
copper, nickel and cobalt with 2,3~dioxobutyranilide,—2-oxime
in presence of p~-toluidine, semicarbazide or thio-semi-
carbazide., All these studies have prowvided interesting results.
The present work is the continuation and extension of these
studies.

) Barly attempt to prepare the. transition metal
complexes of 2,3-dioxobutyranilide-2-oxime had failed to
yield reproducible products. Hence it was considered intere-
sting to find out a suitable method whereby such complexes
can be prepared and to extend its applicability to the
preparation of complezes of other transitional and non-tran-
sitional metals.

Similarly it was believed that complexes of the
hydraéone of 2,3~dioxobutyranilide-2—oxime can be prepared
with other transitional and non-transitional metals.

Fufther,the studies on the aryl imines of 2,3~

dioxobutyranilide~2-oxime indicated tha% alkyl or cycloalkyl
. * . ' I



22

d ,
K

imine of 2,3-dioxobutyranilide-2-oxime be prepgred and
studied., More interesting woulé it be if bis-bidentate
ligands or tridentéte ligands of the imine-oxime type could
be obtained and studied. | f

With & the above considerations in view, it was
proposed

-

(1)  to devise a suitable method or methods for the prepar-
’ i
ation of the metal’ complexes of 2,3=-dioxobubtyranilide-
2-oxime with various transitional and non-transitional

metals such as copper, nickel, cobalt, iron, manganese,
zinc, magnesium, strontium , ete. and to study their

_ magnetic and spectral-properties H

(ii) +to prepare the complex of 2,3%-dioxobutyranilide~Z-
lI!ﬁh dioxime with iron and to dtudy its magnetic
and spectral properties ;

(iii) to 2@ prepare the compléxes of bke phenyl hydrazone
of 2,3-diox§butyranilide-2-oxime with the metals like
bariun, aluminium,zinc,‘etc. HE

(iv) +to prepare the complexes of the methyl imine of 2,3-
dioxobutyranilide-2~oxime with the metals such as |
copper, nickel, cobalt, iron, manganese, etc. and to
study their magnetic and spectral propérties. 3 |

(v) to prepare thefcomplexes of the cyclohexyl imine ofl
2,3=dioxobutyranilide-2-oxime with +the metals such
as copper, nickel, cobalt, iron, etc. and to study
their magnetic and spectral properties.;

(vi) to prepare the complexes of the bis-bidentate ligand

that can be obiained from hexamethylene diamine and ,



(vii),

(viii)

2,3~dioxébutyranilide—zwoxime with the metals such'as '
copper, nickel, codbalt, iron, manganese, zinc, ete. and
to study their spectral and magnetic properties. ;
to prepare‘ the complexes of the tridentate ligand that
can be obtained from glycine and 2,3-dioxobutyranilide~2-u
oxime with copper, nickel, etc. and to study their
magnetic and spectral properties and
to prepare nevw ligends ismsessd® comparable to 2,3-dioxo-
butyramide~2-oxime. |

Investigations carried out as suggested above and

[

results obbtained are presented and discussed in the following

pages.



