CHAPTER I

GENERAL INTRODUCTION

1.1 Oximes and Their Chemis

Oximes (oxy-im from aldehydes or ketones by

hyde group (aldoximes) or

the keto group (k( = (C=N-0-H) is amphiprotic,

having a slightly gén atom and a mild acidic hydroxyl group.
Two main structure : e proposed for the oxime
group by Brandy 'u\- uilibrium between them.

L

oimethylglyoxime, Hamilton (2)

In the rﬁatr

established the pxesence of O-H bo ds, favouring structure (A).
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(0-H......N). The generalgethod for the prepara n of aliphatic
andqm l'} a% §Wnuaqu’}m1’}a mees are usually
prepared by the addition of hydroxylamine to aldehydes or ketones.
They are very stable and can readily purified by recrystallizatio;x and

have characteristic, sharp melting point.

Oximes exhibit geometrical isomerism caused by the resticted

rotation around carbon-nitrogen double bonds. This was first described



by Hantzach and Werner (4). Analogous to the cis-trans isomerism in
carbon-carbon double bonded cbmpounds, the term syn and anti are used
instead of the term cis and trans. For the aldoximes the prefixes
refer to the relative positions of the hydrogen and hydroxyl group,
and for the ketoximes they refer to the relative positions of the

hydroxyl group and the group adjacent to the prefix (Fig., 1.2).' The

two isomers are differe operties such as melting point.

- The configuration o can be controlled, at least

in some cases by determimati _ ipole moments of properly

substituted aldo of a suitable solvenf

and temperature do not give isomeric

oximes, probabl stable than the other.

The method of de \ n of the oxime is an acid-

amide called "Beckmann

rg
catalyzed transforme gg‘?ﬁ
Rearrangement" (5) 3 ‘,,( Kimes: >ated with concentrated HZSO a4’

PCl5 and ether, HCI L-;:f";@e ;Qf}-» ' yphosphoric acid, the intramole-
cular migratiomiof the . SUp_t6the hydroxyl group of the
P _— R — "
] \

oxime take place. ]j- of the oxime group as

shown in Fig. 1.
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Beckmann Rearrangement of syn-acetophenoxime




1.2 Oximes as Metal Chelating Reagents (6,7)

The oxime group has two doner atoms, N and O, and may co-ordi-
nate to a metal atom though either or both, thus acting as unidentate
or bidentate, respectively. Oximes can react either as such or in the

form of the conjugate base. (Fig. 1.4)

Oﬁ‘%ﬂ Q%E‘j%q‘j wxﬂ-@l ﬂn‘njof the conjugate base.

The struct al type (a) and (b) are lte common . e type (c) is
o Wined SRHIAIN A B i
type@.

The mode of co-ordination of the oxime group may be grately
iﬁfluenced by the other group(s) present in ligand. The oxime‘group
may be the sole co-ordinafing group present or accompanied by another
doner group. Structures of some oxime chelates are known and eluci-

dated by infrared spectrometry, NMR, X-ray and magnetic measurement,etc.



The simplest aliphatic-aromatic ketoxime, acetophenoxime
(Fig. 1.5}, \have long been known and widely studied with respect to
its chelating ability and applications in analitical chemistry.
Talwar and Haldar (8-10) examined the potentialities of this reagent

as metal gravimetric and solvent extraction metallochromic reagent

for determination of some bivalent metal ions, PA(II) and Fe(II) with

ge of 0.1-10, 1-30 and 2-30

-
tj reagent for Fe(llil}
at pH range 2.0—95 (Am and 3.@8.5 (A = 420 nm). It

was also usad for gravimetric estiimation of vanadium by direct weighing

'lleu gmﬂm jl“ZEJof]fB]:i was found to be gquite ;
satisfactory reagent for tlﬁ.s ur oseﬁec;use of the great thermal
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recommended that the reagent may be comparatively more selective than

of the c

aéetophenoxime, due to the positioning of the hydroxyl group at the
ortho positions with respect to the C=N bond on the phenyl ring of the

acetophenoxime. The oxygen atom or the hydroxl group may act as another

doner atom in the reagent molecule including N and O atom of the oxime



group. This hydroxy oxime forms bis-chelated with most bivalent ions,
with closed structure due to formation of additional ring by means of
interligand and metal interaction in suitable distance and direction.

In general, hydroxy oximes form square planar bis-chelates with most

bivalent ions (Fig. 1.7)

bstitution(s) in the phenyl

ay make it specific to certain
,V.Qévpllfylng sensitivity

in determining Ehe

LnCreasing or decreasing

solubility of the complexes in ageous solution, mono substituted and

di subsnﬁwﬂacwﬁwﬂa@rﬂ?oxme also have

been preparfgd. Chawdary and Appalaraju (13) reported the complexes
- ARINIA IR G - =
spectrophotometrically. Patel and Gaswami (14) used the reagent as

indiéator for the direct EDTA titration of Fe (III) in the pH range

2.0-3.0 with accuracy + 2 %.

»

Saksena and Pandy- (15) made detailed study of reaction of many
ions with 5-chloro-2-hydroxy-4-methyl acetophenoxime and it was observed

that the reagent can be used as a gravimetric reagent for Cu (II) and



Ni (II). Lal, Gupta and other indian cheiﬁists made further studies of
chelate formation of 5-chloro—2-hydfoxy—4-methyl acetophenoxime with
some bivalent metals and used the reagent for spectrometric determi-
nation of Pd (II), Cu (II), Ni (II), Co (II) and V (V), gravimetric

determination of Pd (II), Cu (II), Ni (II) and V (V) , and complexo-

Ions M:L ! T _pe ‘ | ‘_ - Method Ref.
V(V) 122 . SFd \ spectro.detn. (400 nm) 16
;j " | ¢ Cl3 extraction
32 gravi.detn. 17
Pd (IX) | 32 gravi.detn. 18
: 1:2 péctro.detn. (400 nm) 19
\ "3 extraction
Cu(E1): ] 1:2 ! gravi.detn. 20
1:2&1 u&lagnm R jllfclﬁ.detn. (640 nm) | 21
: CHCl, ext¥éction
~ ' N |
Ni (II)a gravi.detn. 20
1:2 up to 0.44 ppm 8.0 ‘spectro.detn. (580 nm) 21
CHC13 extraction
Co (IT) | 1:2 1.73-10.38 ppm o5 spectro.detn. (400 nm) 22
CHCl3 extraction
Fe (III) up to 56 ug 2.0-2.5 complexometric titratn. 23
accuracy = + 0.5 %




1.3 Reason for Undertaking this Work

It can be seen that o-hydroxy acetophenoxime and its deriva-
tives are comparatively more suitable for analytical work because of
their simplicity for synthesis, ease for purification only by recry-

stallization, high thermal stability, and their potential of

HO

Resacetoph Quinacetophenoxime

(2,4-dihydroxy \‘,i dihydroxy acetophenoxime)
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Some mono and di substituted O-hydroxy acetophenoximes

Like their isomers (resacetophenoxime and 5-chloro-2-hydroxy-

4-methyl acetophenoxime), ‘it is hoped that quinacetophenoxime and



!

5-chloro—2—hyd:oxy—3-methyl acetophenoxime may be ﬁsed as analytical
reagents for both classical and instrumental ﬁethods. With some
substituted groups on the phenyl ring shift to neighboring position
in the two oximes, higher sensitivity and (or) more selectivity can

be anticipated.

This work describe ittempts to synthesise gquinaceto-
phenoxime and 5-chloro-: 1 acetophenoxime, investigate

- Augingmingans
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