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I. INLRODUCTION - 1

’

I. 1. Geperal :

\ Transition metal ions and oxides occupy a
"central place in the organic chemists grsenat of oxidants.
They are for the most part stable, inexpensive reagents
" that @t é535i1y handled. Béecause of their desirable
properties,’transiiion metal oxidants have been extensively
employed in“ synthetic organic chemistry. Through constant
use has come the observation that considerable selectivity
with respect to functional groups can be achieved by the
choice of the proper oxidant and the conditions.

As a consequence of the great popularity of
these reaggents, it is difficult to give details for alll
of the ways in which‘they have béen employed. Instead
an gttempt has been made to indficate the products that are
likely to result from the use of a particular oxidant undér

varicug conditions.

T.2. Oxidation of hydrocarbons :

2 (a) Oxidstion of alkares :

The oxidation of satursted hydrocarbons by
irorganic oxidahbs require\‘s quite vigorous conditions
ard since the initial products of these rgactions are
usually susceptible to oxidgtion under milder conditions,
Gonsiderable second-stage oxidation is often obtaired.

The versatile resgents for alkare oxidation are



permanganate ion in agueous solution and chromium (VI) 2,
compounds in aqueous acetic acid or aqueous pyridine
solution. Usually, methylene group is oxidised to a ketone
through the intermediate formation of a secondary aleohol

- and is gssociated with C-C bond ¢lesvage under sufficiently
vigorous conditions § and tertiary C-H bond is converted

-

to tertiary slcohol and isolated methylene to a ketone.

2 (b) Oxidgtion of alkenes :

Alkenes readily reduce oxidants. Regction cén
take place either at the double bond or at an a-C-H bonde.
In the former case, diols, a-ketols or clegvage products
are obtained, while in the latter o,P-unsaturated ketores
or alcohol derivatives are the common products. Both
permanganate lon and osmium tetroxide.reactbwith the
double bond sxclusively..hﬂdition of periodate results
in C-C bond oleavage.7’ ? Ruthenium tetroxlide converts
alkenes vigorously to dicagrbonyl compounds through the
cleyvage of G-C double bonds. Selenium dioxide is the most

12913
effective reggent for allylic oxidation. ’

2 (¢) Oxidation of alkynes :

Vigorous condltions are usually regquired to
attagk alkynes and the formation of cleyvage products is
more likely; The chief products of non-clegvage regctlons
are a—diketones and a,p-unspturated aleohols and are
obtained with reutral permanganate or selenium dioxide.1

Oxidgtive coupling of gcetylere and its monosubstituted
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derivatives is observed to take place with cupric ion in
15
Organic solvents.

2 (d) Oxidation of arereg :

Chromium (VI) is a versatile reggent for the
Oxildation of arenes. Under proper conditions, it
selectively converts side chains to carboxylic acids,
aldehydes,ketores or digcetates or attacks golymclear
areres, legving the side chains intact.le;szermanganate
lon is more vigorous bu*i\: less selective than chromium(VI)‘-zi
Lead tetra-acetate is unique since it oxidise$ benzylic
C-H bonds to alcohol der:Lva’t:t‘\re:s._22 Osmium tetrgoxide,lo,ll
ruthenium tet@xidg,l'a vanadium pentoxide,23 copper (IT)
ion,au cerium (IV) ionz,s ete. are also used as arere

oxidants.

I. 3. Oxidation of O-containing compounds :

3 (a) Oxidation of ethers :
- 26927 28429
Ruthenium tetrgxide and chromium trioxide

oxidise ethers under mild conditions to give esters, while
30
the uge of lead tetra-gcetate legds to the substitution

of one or more of the a-~hydrogens with acetoxy Zroups.

3 (b) Oxidation of glcohols and glycols :

31932933
Chromium (VI) compoundis convert primary

aleohols to_aldehydes or carboxylic acids and secondary

) ' 34935
alcohols to ketores. Permgnganate ion is more
vigorous than chromium (VI) compounds and carboxylic acids

are usually the only products obtsined from the oxidation



of primary alcohols. .

Manganése diox1d336,37’38exhibits considerable
selectivity and is a specific oxidant - for a, P-unsaturated
alecohols. However, in absence of unsgturation, it will
attack primary and secondary alecohols to give gldehydes
and ketones.

Oxidation of glcohols by lead tetra—acetate39
often leads to the formagtion of cyclic ethers.

Cupric ion and platinum metal cgtalyse the
dehydrogenation of zlechols by oxygen.uo’ul Bigmuth
Jfltgpxideuz 1s g specific oxidant for acyloins. Ruthenium
fetroxide, vanadium pentoxide and tetravalent cerium are
also used for the oxidation of alcohols.us,uu

Lead tetra-acetate -and per-iodate are cgpable
of clegving C-C bond of vie-diol and related types of

596947
gZroupse.

3 (e) Oxidation of aldehydes s
Dichromate and pemmanganate ions readily oxidise
aldehydes to the corresponding carboxylic acids in aqueous

&9 )
With both reagents, "however, particularly

solutions;hs’
under strongly acidie or bgsic conditions, emolisable
aldehydes suffer C-C bond cleavage.soAldehydés are also
oxidised by manganese dioxide above 1000 ard by lead

51952453
tetra-acetate.

3 (d) Oxidation of ketores :

54955 ’
Selenium dioxide ’ converts ketones to the

corresponding a-diketones. Oxidation of ketones with either

A
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dichromate or permangsgnate ion usually results in the

formgtion of a2 carboxylic acid by clegvage of an sdjacent
56

G-C bond. Lead tetra-gcetate, however, leaves the

C-skeleton intact and shmply acetoxylates ketore s.

I. 4, Oxidation of N-containing compournds :
-4 (a) Oxidstion of amines :

Manganese dioxide converts primary aliphatic amines
to.the corresponding aldehydes and primary sromatic amines
to azo compounds. The regctions of secondary and tertigry
amines with the reggents are complex and result in the
formgtion of amides,sgldehydes or enanines;58’59,6é

Lead tetra-acetate61 converts primary aliphatic
amires to nitriles ard mercuriec acetate62 converts cycliec
tertiary amines to cyclic engmirnes.

Cupric ion63 dehydrogenates gmines to the -

64365
corresponding imines. Permanganate ion converts

amines readily to highly oxidised compourds.

L (b) Oxidation of oximes :

Glyoximes are oxlidised to furoxans by

. . 66967168 . 6696972
ferriecyanide ion, oxides of nitrogen,
66967
hglogens ete,

& 555 Oxidation of osazones and oxime-hydrazones :
73
Hadson developed copper sulphate as a reagent

for converting phenyl osazones of sugars into sugar

ogotrigzolese.



Oxime ~hydrazones of a-diketones are oxidised
to triazole oxides by mercuric acetates and oxides of

74
nitrogen.

Pregent Work s )

' ~ Considerable work has besn carried out in our
laboratories on the oximim compounds and their inter-
actions with transition xixetal 1ong'; Talat:l” prepared the

- dioxime of 2,3-dioxo butyr (aryl) amides, studied their
analytical applications as reagents for the estimations

of copper,nickel anl palladium and investigated some
physical properties of the dioxiﬁes and their metal chelatses,
De:»;za.fl.l76 prepared various hydrazores of 2,3-dioxo butyr (aryl)
anide 2-oxime and their metal chelates and studied their
physical properties. He observed that the phenyl-hydrazone
of 2,3-dloxobutyranilide 2-oxime was oxidised in presence .
of copper (II) ions. Patel” prepared the Schiff bases
(aryl imines) of 2,3-dioxobutyr(aryl)amides and their
metal chelates and studied their properties. Kapauiig78
attempted to prépare the metal chelates of tetradentate
ligands that can be obtaired from diamines and 2,3-dioxo-
butyr(ary}.) am’ida‘ 2—qxime. Shah79 has prepared different
Schiff bases (alkyl)eycloalkyl imines and their derivatives
of 2,3-dioxob{1tyranilm.e 2-oxime and their metal complexes.
411 these studies léih us to believe that bivalent copper

1s specific for the oxidation of vic-oxime-hydrazore, A
search through literature showed that vic-oxime-hydrazons

is oxidised by mercuric oxide or oxides of nitrogen to

.«



oxy-triazole ard is condensed to V-triazole by acetic
acid, phosphorus pentachloride etc. Similarly it was
found from literature that glyoximes were condensed to
furazans by ammonia,gacetic anhydride,phosphorus 6xy-
chloride etc. and oxidised to furoxans by halogens,
oxides of nitrogen etc., Hence 11; was considersd interesting
to study the ability of various oxidising agonts towards
the oxidation of vie-oxime-hydrazones and vic-dioximes.
It was planmed, therefors,
(1 ) to prepars vic-oxime-hydrazone and vie-dioxime $
(2 ) to ghudy their oxidation by different oxidising
h agents ; and
(3 ) to study the side reactions (‘cc\mdensaticn reactions)

— that may take place during the oxidation regetions.

When the work was initiated, it was believed that

the infra-red spectrophotometer and the polarograph —

.
—

available in the department would be quite helpful in the

investigations. But the instruments remgined out of order

-

during the 1investigations. : #
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. II. EXPERIMENT AT,
II. 1. Gereral : '

1 ( 1) . Beagents and solvents :

All reagents and solvents used were of C.P.

grade or better.

1 ( 11 ). Anslysis of pew products :

Analysis of new products was obtained for

nitrogen by micro method.

1 ( 1ii ). Melting pointg :
All melting points recorded herein are

uncorrected,

1 (iv ). UV _absorption spectra :

The ultra-violet absorption spectra of the
compounds in solution were prepared from the readings
of the Beckman Spectrophotometer model DU using 10 mm

matehed quartz cells,

1 ( v ). Kinetic experiments :
‘ Kinetic experimernts were carried out using

a small water-bath plsced in 5 large water-bath and a

0
temperature was maintained within 1-2 .
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I1.2. Oxidatio condensation reactio of oxime-

drgzo H

2 (a) Preparation of the phenyl hydrazope of

233-dioxobutyranilide 2-oxime : _
(1) Preparation of 2,3-dioxobutyranilide 2-oxime :

Preparation of 2,3~-dioxobutyranilide 2-oxime
was carried out by nitrous acid method of Knorfgoas
adopted by Dave_and Talatf? ‘

Acetoagcetanilide (10 g.) and sodium nitrite
(5 g.) were dissolved in 10 % sodium hydroxide solution
(60 ml.) and the solution was added,drop by drop, to the
dilute sulphuric acid solution (600 ml.) which was kept
cool by ice and well stirred during the reagction.
2,3-Dioxobutyranilide 2-oxime was obtaired as yellow
precipitates. Stirring was contimued for half an hour
more after the addition of the mixture was over. The
precipitates were filtered, washed with water and dried.
The product was recrystallised from dilute sleohol as
yellow crystals meltirg at 99—1000.

H It is soluble in various organic solvents and

sparingly soluble in water.

(11) Preparation of_ the phenylhydrazone of 2,3-dioxo-
butyrapilide 2-oxime : '

%L
The method employed by Krorr and Reuter was
adopted for the preparation of the phenylhydrazone of
2,3-dloxobutyranil ide 2-oxime.

-
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2,3—Dioxobutyra¥£de 2-oxime (10 g.) was dissolved
in a 1ittle alcohol and was treated with phen&lhydraz&ne
(5 go)y the solution became warm, was stirred and kept
aslde. After about 10 minutes, ciystals appeared
gradually. The solution was allowed to stand for about
2 hours. The yellow crystalline product was filtered,
washed with little.dilute alcohol and: recrystallised
from agueous glecohol, m.p. 181?

It 1s soluble in gleohol,scetone, ethyl
acetate,dioxane etc and sparingly soluble in water,ether,

petroleum ether etec.

2 (b) Oxidatioijx with potassium permanganate :
' 2.0 gms. of the phenylhydrazore of

2,3-dioxobutyranilide 2-oxime in 20 ml. of 10 % sodium
hydroxide was placed in a boiling water bath. 5 gms. of
potassium permanganste were added in small qugntities at
a time to the mixture. The reaction mixture was kept on
a boiling water bath for 2% hours. Manganése dloxide was
removed by filtration and washed with hot water. Sodium
bisulphite was ‘added to digcharge the purple colour of
the permanganate from the {filtrate. The solution was
acidified with hydrochlorie a¢id and extracted with
ether. Crude product was obtalred on evaporating ether.
For j)urification it was dissolved in the sodium
bicarbonate solution. The solution was acidified and
extracted with petroleum ether, The extragct was
evaporgted. The product was recrystallised from petroleum

o
ether., It melts at 4% ..



Analysis Found = :N, 18.87 %. 11

C, oHgN303 requires :N, 19.18 %.

It is soluble in hot water and all common
organic solvents except petroleum ether in which it is
sparingly soluble. V

The E-values of the compound in methanol and
alkali solutionsin the ultra-violét region of the

spectrum gre presented in tgble-l.

2(e) Qxidation with manganpese dioxide : ‘
1 gm. of phenylhydrazone of 2,3-dioxobutyranilide

2-oxime dissolved in 20 ml. glapcial acet’ic acld was mixed
with excess of mangarese dioxide and allowed to stand
for 24 hours at room temper‘atureh. The reaction mixture
was_po{xred into water and ithe soliution was filtered. The
filtrate was extracted with ether, Black Brown solid was
obtained on evaporating ether. On repeated ?rystallisation
from dilute alcohol in presernce of charcoalfgave white
vellow needles melting at 13'70. ‘

.The compound has been preépared énd identified,
by Desai% by the oxidation of the phenylhydrazone of
2,3-dioxobutyranilide 2-oxime. ‘

Alkalire hydrolysis of the product :.
The aboge:product (0.5 g.) was refluxed with

ethanolic sodium hydroxide (30 4 3 25 ml.) for 25 hours
on a low flame. The reaction mixture on gecldification

with concentrated hy&§_ochloric acid gave the compounds
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Table_ 1
E-Values of the oxy-triazole-carboxylic acid
derivative in the ultra-violet region (360-240 mp)

Wave —J_e ngth . B-value
A ()
in methanol in alkalil

360 o 38.26 75460
352 51.01 75.60
34k 56.11 69477
'336 56.11 55.25
328 ’ 63.77 55.25
320 66433 55.25
312 89.92 66.86

S | 219.% 139.5
296 357.1° 261.6
288 ' 510.1 372.1
280 64043 485.5
272 724.5 523 4
264 7194 51%.6
256 63777 447
48 533.1 325.6

2){-0 ) 57605J - et




For purification it was dissolved in the sodium 13
bicarbonate solution and reprecipitated with céncentratea
hydrochloric acid. It was recrystalllsed from petroleum
ether .4m. white needles. It melts at 9#

2(d) Ozidation with lead dloxide :
A suspension of phenylhydrazons of

2 3—dioxobutyranilide 2-oxime (1 g.) in 25 % acetic acid
(40 ml ) was stirred at room temperature and lead | ahoxide
(9 g.) was gradually added in small quantities at a time
over a period of 1 hour. The resylting mixture was stirred
for 3 hours more and filtered,cThe filtratehwas-extragéted
With ether and the ether was evaporated. The residue was
recrystalliséd froﬁ dilute aleohol using charcoal. It

gave white needles melting at 1370.

2(e) Oxidation with potagsium ferricyanide :
Soluntions of the phenylhydrazone of

2,3-dioxobutyranilide 2-oxime (1 g.) in 20 ml. alcohol,

of potassium ferricyanide (0.6 ge.) in 20 ml. water and

of sodium hydrox%de (3 mls 5 10 %) wére mixed and
refluxed for 1/2 hours: The resulting mixture was filtered
hot (po residue). The product separatéd on cooling from
the filérate. It was recrystallised from dilute aleohol
using chgpeoal as white erystals melts at 1370.

2(f) Oxidation with acddic iron (ITT) chloride :
, A solution of iron (III) éhloride (1 g.) in
20 ml. water was added to the phenylhydrazone of
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2,3-dloxobutyranilide 2-oximé (l g;) in 20 ml. aleohole.

Ten drops of concentrated hydrochloric acid were‘ﬁdded

drop by drop with stirring. The precipitates separated

immediately. The whole reaction mixture was heated to

60-—700 for 1 hour. The precipitates were filtered,

washed with water and dried. The product was recrystallised

from dilute glcohol as white crystals. It melts at 13?0.
The filtrate was corcentrated at room temperature

in an evgporating dish. The residue was filtered and

washed with 1little water and dried. The product was

recrystallised from bengene + petroleum ether gas

orange crystals. It meltg at 1570;

Anglysis : Found : N, 20.96 %.

Cy0HgN30, requires s N, 20.69 %.

The E-values of the compound in methamliec
and alkall solutions in the ultra-violet region of the .

spectrum are presented in table 2.

Preparation of N-phenyl 3-methyl 4-isonitroso
pyrazol-S5-ore:(oxime-pyrazolone ) :

] It was prepared by the method of XKnorr ard
Reuter? )

When the phenylhydrazone of 2,3-dioxobutyranilide
2-oxime (1 g'.) was boiled with acetic acid (5 ml.) for
about 15 minutes, orange crystals separated out in a
quarntitative yield. It was recerystallised from benzene+

0
petroleum ether, m.p. 157 .,

. ¥



Ta.ble 2 15

E-Vglues of the 4-isonitroso pyrazol-5-orme derivative
in different solvents in the ultraviolet region

(360-24+0 mp)

Wave-length " B-value

A‘ (mp.)— in methanol in alkall
360 178.6 . 153.6
352 214.3 160.7
3l 21%.3 189.3
336 312.5 285.8
328 558.1 489.4
320 781.1 767 49
312 6.5 1018.0
304 982.1 1086.0
296 834%.7 © 985.8
288 - © 69240 782.1
280 598.3 635.9
22 6071 550.0
264 \ 741.1 660.9
256 - 991.6 853.7

248 1071.0 860.8
240 1009.0 : - '




i6
. Mixed m.p: of the two products was not depressed.
It is soluble in hot water and all common
organic solvents except petroleum ether in which it is

sparingly soluble.

2(g) Oxidation with copper sulphate :
Phenylhydrazone of 2,3~dioxobutyranilide 2-oxime

(1 g.) and copper sulphate (3 g.) in iso-pfopyl alcohol
(60 ml.) and water (90 ml.) were refluxed for 2 hours,
Using pleces of porous plate to ensure even boiling.
The regction mixture was filtered hot, washed with little
water gnd dried. The precipitates were recrystallised
from dilute glcohol as white crystals. It melts at
1370 * .

2(h) Oxidotion with lead tetra-scetate:

(1) Preparation of lead tetra-scetate :

The preparation of lead tetra-gcetate was
carried out as suggested in"Preparation of organic
intermediates ”.8

A stregm of dry chlorine was introduced into
a rapidly stirred mixture of glgcial acetic acid(150 ml.)
and gcetic anhydride (40 ml.) held at 650. Red le,d
(éO g+ 3 0.175 mole) which has beendried at - 150o
for 2 hours was added in five equgl portions, egch
addition taking plgce only after the dicharge of colour
of the regction mixture from the preceding addition.
The teuwperature was maintainéd at 60—850 and the time

Y



required for the gddition 1s 60-90 mimtes. The hot 17
mixture was decanted through a heated filter and the
filtrate on being cooled precipitates about 12 g. of
lead tetra-acetate of greater than 90 % purity. It iwas
kept in brown bottle because it rapidly turns brown at

the surface on exposure to moist air.

(11) oxigdation :

Tn a conical flask was takgn the phenyl hydrazone
of 2,3~-dioxobutyranilide -2-0xime (Oﬁ.5 ge) in 5 ml. of
glacial gecetic acid. The mixture wis stirred rapldly and
one spoon of freshly prepared legd tetra-gcetate was

added over g period of about 20 mimtes. The solution
| remained ‘elear in the begg;‘nning gradually precipitates
were obtaired. After the addition was complete, the
mixture was stirred for 15 mimtes more. The precipitates
were filtered,washed with small amount of glacial geetic
acid and dried. The product was recrystallised from
dilute gleohol as white crystals. It melts at 137(;J

2 (1) 0xidation with potassium di hromgte : .

,V Potassium dichromate (0—.5 ge) was added to a
suspension of phenylhydrazone of‘ 2,3-dioxobutyranilide -
. 2-oxime (0.5 g.) in 50 ml. 2N sulpharic acid. The reaction
mixture v;ms refluxed for 10 mimtes. Gummy produwet was
obtained. It could not be crystalliséd and no definite
product could be extracted from it,.



2(j) Ozxidstion with hydrogen peroxide :
Phenylhydrazone of 2,3-dioxobutyranilide
Seoxime (0.5 g.) was dissolved in 5% sodium hydroxide
solution (10 ml.). To this solution was added hydrogen
peroxide (5 ml.) and the reaction mixture was feated on
a water bath for 1 hour at 60-650. Original(starting)

substance was recovered.

o(k) Oxidatiop with potassium persulphate

4 suspension of phenylhydrazone of 2,3~
dioxobutyranilige 2-oxime (1 g.) was prepared in ice
cold sulphuric geid (4 ml.) ard water (1 ml.). While
the suspension was stirred at room temperature, a solution
of Garo’s acid was prepared as follows : to ice-cold
sulphuric geid (3.5 ml.) in a beaker was added pulverised
pOtassiuh persulphate (6 g.). The mixture was throughly
 stirred with a glass rod and to it was added crushed ice
(18 g.) and water (6 ml.). The well-stirred solution of
Caro’s geid thus obtained was poured into the suspension
of phenylhydrazone of 2,3—dioxobutyranilide 2-0xime in
sulphuriec gcld. The mixture was stirred and warmed and
as soon as the temperature regched hOo, heatirg was
discontinued. After the solution was stirred for 1 hour
more. Powdered potassinm persulphate (2 g.) were added.
The heat of rezction was sufficient to maintain the
temperature at %Oo.stirring was continued for 1 hour more.
The suspension was then diluted with water .The solid was

filtered,washed with water and dried. It was identified

as the original(starting)material.
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2 (1). Kinetie ezperimeg%s : ] 1
Oxidatio ith ir (IIT loride :

Some experiments were carried out at different
concentrations of the reagctants and at different temperatures.
The following experimental conditions were then selected.

, A solution of iron (III) chloride (1 g.) in 20 ml.
wa;er and containing 10 drops of hydrochloric geid was
added to the phenyl hydrazone of 2,3-dioxobutyranilide-2-
oxime (1 g.) in 20 ml. alcohol. The mixture was well-
stirred and kept for a definite time at a fixed tempergture.
At the end of the interval the solutlion was cooled and
precipitates were rapidly filtered off. The precipltates
were washed with water,drlied anml weighed (W,).
(m.ptl35;37o). The filtrate was évaporated under vaccum
and extracted with benzere + petroleum ether. The extract
was evgporated. The residue was dried amd weighed (W).
(m.pt. 155-57°).

The results of the experiments carried out for one
hour at different temperatures are given in tagble (3a).

The subsequent experiments were carried out for
different intervals of time at 55-600. The results

(average value) are presented in table 3(b).



. Al
Table 3 (a)
Oxidation of oxime-hydrazone by acidified iron(III)

chloride at different temperagturese.

]
Temperature ( C) Lo 60 80 100

Wt. of precipitates (W.) (mg.) 550 290 245 Gummy mass

Wt. of residue (W,) (mg) 100 120 145 60
Table 3_(b)

Oxidation of oxime-hydrazone by acidified
0
iron (1II) chloride at 55-60 «

Time (hours) 1/ 1/2 3/4+ 1 2 3

Wt. of precipitates 335 340 330 310 330 350
(A) (W) (mg)

Wt. of residue 100 120 120 120 120 120
(B) (Wa) (Mg)
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IT.3. Oxigdation ( and other resctions ) of theéi

dioxime :

3 (a) Preparation of 2,3-dioxobutyranilide

dioxime

It was prepared by the method of Knorr and
Reuter.82 ‘

2,3-Dioxobutyranilide 2-oxime(k g.) were
digssolved in the minimum ‘quantity of alcohol.
Hydroxylamine hydrochloride (2 g.) dissolved in the
minimum quantity of water were added to the ahbove solution.
The mixture was kept at BS-QOO.After some time white
crystalline mass appeared, it was kept for an hour. The
precipitates were filtered,washed with water and dried.
It was recrystallised from dilute aleohol, m.p.190—920.

It is soluble in water,glcohol,gcetore ,dioxane,

benzene,ether ete. aml sparingly soluble in petroleum

ether.

" 3(b) Oxidation with potassium_permanganate :
Potassium permanganate (1 g.) in water (50 ml.)

was added in small quantities at g time over a period

of 1 hour to 2,3-dloxobutyranilide dioxime (0.5 g.) in

10 4 sodium hydroxide solution (3 ml.). The regction
mixture was kept for three houré more at room temperature.
The resulting mixture was filtered and the solid was
extracted with ethér .The ether extract was evaporated.

The resydue was recrystallised from dilute scetic acid
s



. 0
as white crystals. It melts at 149 . . ‘
Analysis : Found : N, 18.8 %.

Cy oHoN303 requires : N, 19.2 %.

It is insoluble in water but soluble in all
common organic solvents except petroleum ether in which
it is sparingly soluble,

The B-values of the compound in methanolic,acid
and alkall solutionsin the ultra-violet region of the

spectrum are presented in table Y.

1

3 (e) Oxidation with potassium ferricyanide :
A solution of potassium ferricyanide (0.8 g. ) in

5 ml. water was added dropwise to 2,3-dioxobutyranilide
dioxime (0.5 g.) in 2 ml. 10 % sodium hydroxide. The
mixture was kept at room temperature for 1/2 hour. The
Precipitates were filtered,washed carefully with water
and dried. The product was recrystallised from dilute
acetic gcid as white crystalse It melts at 1490.

3 (&) Oxidation with lead dioxide :

A suspension of 2,3-dioxobutyranilide dioxime
(O 5 g+) in 25 4 acetic acid (20 ml.) was stirred at room
temperature for 4 hours. i : le:}ilo(xgdg.) was gradually
added during the first hour. The resulting mixture was
filtered and the resldue was extracted with ether. The
ether extragt was evaporated. The residue was crystallised
from dilute acetic acid using charcoal as white crystals.

0
It melts at 149 .

-
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Tgble 4 23

E-Values of the furoxan derivative in the ultra-

violet region (360-230 mu)

Wave-length Bevalue

A (mp)
in nmethamwl in acld in alkalil

360 50,00 21.88  97.92
352 58 4 34 37.51 127.1

34 70.8%  56.26  158.3

336 91.68 71.88 2104

328 116.7 96.90 25242

320 " 158.3 128.1 3084

312 229.2 175.0 364.6

304 316.6 40,6 4%00,0-:
296 416.7 325.1 429.2

288 516.8 400.0 450.2

280 560.8 4594 473 .0

272 547 .6 460.2 - 5084

26k 487.5 450.1 500.0

256 | Y417 46246 %87.5
248 : 491 .7 518.8 516.8

240 B02,.,2 618.9 -

232 677 «2 .700,0 -




3 (e) Oxidation with acidic iron (IIT) chloride : 24

A solution of iron (III) chloride (2 g.) in
k5 m1, waterlwas addeé to 2,3-dioxobutyranilide dioxime
(1 g.) in 15 ml; alecohol. Ten drops of concentrated
hydrochloric acid were added to the mixture drop by drop
with stirring. The resulting mixture was refluxed for one
hour and filtered hot. The product separated on cooling
from thg filtrate. The product was recrystallised from

[s]
dilute gcetic acid as white crystals. It melts gt 149 .

3 (f) Oxidation with red lead :

A suspension of 2,3-dioxobutyranilide dioxime
(0.5 go) in 25 % geetic acid (20 ml.) was stirred at room
temperature for 4 hours. Red lead (5 g.) was gradually
added during the first hour. The resulting mixture was
filtered and‘the regidue was extrgeted with ether. The
etﬁer extraget was evaporated. The residue was recrystallised
from dilute gecetic seid as white erystals. It melts at 112?
Anglysis : Found s N, 20.5 %.
CieHgN;0, requires : N, 20.7 %e

The E-vglues of the compound ir:methanolic,acid and
alkall solutions in the ultra-violet region of the

spectrum are presented in table-5.

3 (g) Oxidation with lead tetrs-scetate :
- In a conical flask 2,3-dioxobutyranilide dioxime
(1 g) in 20 ml. glyeial acetic acid were taken. The

.



‘ Table 5
B-Values of the furazan derivative in the ultra-
violet region (360-240 mp)

Wave~length E-value
A (op)

in methanol in geid in alkall

360 49.3% 1.98 53.28

352 49.34 1.98 69.68
KT 65477 8.93 83.99
336 72436 17..86 98.39
328 88.81 39.69 122.9
320 138.1 . 6945 157.8
312. 213.8 110.1 20649
304 279.6 161.7 258.2
296 3534 215.3 322,9
288 427.6 26949 36247
280 47649 311.6 403.7
272 532.8 323 Lok.2
26k 532.8 311.6 42,7
256 509.8 280.8 459.0
248 480.3° 249,2 465.2

240 50645 281.8 497.9




mixture was stirred -gspidly amd 3/2 spoons of freshly‘
prepared lead tetra-acetate was added in 1/2 hour. After
the addition was complete, the mixture was stirred for
30 mirmutes more. The resulting solution was filtered and
the filtrate poured into water. The precipitates were
filtered and recrystallised from dilute acetic acid as °

o
white crystals. It melts at 149 .

3(h) Oxidgtion with magngzarese dioxide :
 2,3-Dioxobutyranilide dioxime (0.2 g.) dissolved
in glgcial gcetic geid (10 ml.) was mixed with excess of
mangarese dloxide amd allowed to stand for 15 hours at
roon temperature. The regction mixture was poured into
water and the solution was filtered. The filtrate was
extraeted with ether. Origiml substance was obtained on

evaporating ether,

© 3(1) Oxidation with chlorine gas :

Ghlog}ne gas was bubbled into the solution
of 2,3-dioxobutyranilide dioxime (1 é.) in ethanol(10 ml,)
until the solution became colourless. The temperature was
kept under kOo. On cooling and dilution with water,gummy
product was obtained from which no definite substance
could be isolated.

3(j) Oxidation with sodium hypochlorite :

A solution of sodium hypoehlorite was prepared
by bubbling chlorine gas into 10 4 sodium hydroxide
solution (25 mll) until the solution was neutral or slightly

acidic.This solution was added dropwise to a well-stirred,cold

L 4
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)
(0-10 ) golution of 2,3-dioxobutyranilide dioxime(0.5 g.)
in 5 4 sodium hydroxide (10 ml.). The mixture was stirred
for 1 hour. Bléck gummy mass was obtalred from which no

definite compournd could be isolated.

3(kx) Oxidation nitﬁ bleachine powder :

(1) A suspension of bleachirg powder (0.5 g.) in
water (10 ml.) was added slowly to a solution of
2,3~-dioxobutyranilide dioxime (0.5 g.) in alcohol(10 ml,).
The reagction mixture was stirred for 2 hours.Original

substance was recovered.

(11) Blegching powder (0.5 g.) was added to a
suspension of 2,3-dioxobutyranilide doxime (0.5 g.) in
water(5 ml.). Concentrated hydrochloric gcid (2.5 ml.)
was added with stirring. The reaction mixture was
refluxed on a wire gauze for 3 hours. Reddish yellow

liquid was obtained § it was mt worked out further.

3(1) Oxidation with potasgium persulphate :
9
A solution of Caro s acid was prepared as

follows : to ice-cold sulphuric acid (2 ml.) in a beaker
was added pulvepiséd potassium persulphate (3 g;).The
mixture was throughly stirred with a glass rod and to

it was added ice-cold water (10 ml.). )

The well-stirred solution of Caro,s acld was
poured into the suspension of 2,3-dioxobutyranilide dioxime
(1 g.) in ice-cold sulphuric geid (3 ml.). The mixture was
stirred and warmed at (35-500) for 2 hours. The heat of

0
regction was sufficieﬁ%‘to maintain the temperature at 40 .
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Stirring was contimed for 1 hour more and the suspension

was then diluted with water. The solid was filtered and
washed with water ani dried, The solid was extracted with
ether, Identifiable products could mot be isolated from it,

(11) Solutions of the 2,3-dioxobutyranilide dioxime(l g.)
in scdium hydroxide (10 ml. 3 10 % ) and of potassium
persulphate (1.5 g.) in 30 ml. water were mixed and stirred
for & hours at 70. The resulting mixture was kept overniéht.
Concentrated hydrochloric acid was added till congo red
paper turns blue. Black gummy substance was obtaired after
filtering it. M definite compound could be obtained from
it.

3(m) Oxidation with potassium dichromate :

(1) A solution of potassium dichromate (0;2 g;) in 5 ml,
water was added to ‘293 ~dloxobutyranilide dioxime in gcetic
acld (5 mi. 5 50 %) . The reaction mixture was kept on a
boiling water bath for 7 hours. Original substance was

recovered,

(11) A solution of potassium dichromate (0.2 go) in 5 ml,
{orater was added to the 2,3—diox9butyranilide dioxime in
sodium hydroxide (2 ml. j 10 4 ) . The reaction mixture was

refluxed for 6 hours. Original substamce was recovered.

(111)  Potassium dichromate (0.2 g.) was added to the
2,3-dioxobutyranilide dloxime in water (25 ml.). The
reaction mixture was refluxed for 1 hour. Original substance

was recovered,



(iv)

24
A suspensién of potassium dichromate (0.2 g4)
in concentrated sulphuric acid (1L ml.) was
added to the 2,3-dioxobutyranilide dioxime
(0.2 g+) in 5 ml. water. The reaction mixture
was re<luxed for 10 mirutes. The reaction
mixture was poured into water. The solution
was extracted with ether. Gu&my mass was
obtgined on evgporating ether., No definide

product could be isolated from it.
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III, Digcussien :
III. 1, yic-Oxime-hydrazent sré its exidgtien :
1 (a). yle-Oxime hydrazope :

243-Dioxobutyranilide 2-oxime was prepared from
acetoacetanilide by the gction of nitrous azcid as follows :
CHy - CO CH3 - GO
+ ONCH
CHsNHZ0 - CH, | C¢HgNHCO-C = NOH

+ H,0

it

It can exist in two stereoigomeric forms

(I-2,b) . Only one form has been isolated by varous

irnvestiggtors and syn~-gmide structure has been attributed

75976977184
to it by them. ~  o107?

CHs-?=0 CHy -G =0
"] T

OH G =N

GGHSNHG = 0 C56H5NHC,’ =
Syn-amide anti-gmide

(I-a) (I-v)

76
Desai obtaimed its phenyl hydrazone by treating
it with phenyl hydrazine.

H

GH;- GO GHy - G = NNHGgHj

l + HpNNHC (Hg—> + H,0
= NOH CgHsNHCOC = NOH

i

C ¢ HsNECO-

He has attributed antl-oxime-hydrazone structure

(II) to it.



NHC-GH5
‘ |
CH3 - G=N
C¢HsNHCO-C = N
OH
(1D

The ultra-§iolet absorption spectra of the
oxime-ketone and its hydrazone have been studied by
Talati?5 and Desai76. They are presented in fig. 1.
The oxime-ketore has atwo band spectrum, whereas the

oxime-hydrazone has a characteristic three~band spectrums

I. (b) Oxidstion with potassium permsnganate
The oxime-hydrazore was oxldised by potgssium

permanganate under alkalire conditions. The overall

reaction cgn be represented gs

NHG ¢Hs
Gy -G = ¥
2KMn0,, + Hy0 + 3 L!b = N
b
C ¢HgNHCO
CHy~ G =

3C¢HgNH, + 2KOH + 2Mn0, + 3 3:1

4

i
=

&«

HO,C -G
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The structure of the product ig in agreement 33
with its analysis. It is aeidic in character and gives
effervescence with sodium bicarbonate. It was also
prepared from its anilide derivative ag will be referred
to below in 1 (e¢).

The ultra-violet absorption spectra of the
compound in metharnoliec gnd alkall solutions are presented
in fig., 2. It hgs an absorption band at 266-68 mp
(or 268-70 mu) in solution. The three-band structure of
the spectrum of the oxime~hydrazone has charged to a. one-

band structure of the spectrum for the product.

1 (e). Oxidatiop with manganese dioxide :

The oxime-hydrazone was oxidised with mang ane se
dioxide in presence of acetic geid. The oversll reaction

is represented as follows :

CHy - G =N - NHG¢H,
MO, + 2 CHyCOH  + !
CHsNHCO-C = NOH
CH; -C = N
Mn (CH3C0,), + >N - CgHy + 2H,0
C4HsNHCO-C = N

0
The product melts at 137 . It hys been
76
ldentified by Desal as the oxy-trigzole derivative. The
product on alkaline hydrolysis produces the aeid



E-VALL E

LD
o

l { |
800 - -
OO~ IN METHANOL
' —— 3 SN ALKAL!
600+ —
Loot- —
200 -
] ] 1
220 260 3Joo 340

A lmp)

FIG. 2 LV ABSORPTION SPLCTRA oL THE

OX Y-72/4Z0LE ~ CAPBO){‘Y[/C' ACID DERIVATIVLE




° b
derivative melting at 9% . Its mixed m.pt. with the 39
F
product obtained in 1(b) is not lowered.

1 (d). Oxidation with lead dioxide : -
The oxime-hydrazone was oxidised by lead dioxide
in presence of acetic acid. The overall regetion is

represented as follows :

i

GHy - G = N - NHCgHj,

Pb0, + 2 GH3CO,H +

il

C¢HsMHCGO- G = NOH

CH;- C = N

CeHgNH0-C = N

N

0

H

The product is identicgl with the one obtaired

in the oxidation with mangarese .dloxide.

1 (e). Oxidation with potzssium ferricyanide :

The oxime-hydrazone was oxidised with potassium
ferricyanide in presence of alkali. The overall regction

can be represented as follows :



) -

1

2 Ky [Fe (CH) 6) + 2 KOH +

CéHgNHCO - O

Il

NOH

CHy - C = N\\\

2 K.{[Fe (cw) 6] + 2 Hy0 * /N-Céﬁs

' CeHgNHCO - C N
: AN

0

The product is identical with the ore obtaired

in1l (4.

1 (f). Oxidation with iron(III) chloride :

36

The oxime-hydrazore was oxidised with iron(III)

chloride in presence of hydrochloric gecld, The oxidation

reaction is presented as follows :

GH; - G = N - NHGgH;
> FeCl; + '
66H5NHCO - G = N-OH

|

GHy - C

il

N
2 FeCly, + l ::::
C¢HgNHCO-C N\\Nb

Besides oxidation, the oxime-hydrazone also

N - C¢Hg + 2 HC1

n

undergoes condensation. Both regetions take plagce



37
simultaneously. The othezz product which is isolated from
the filtrate melts at 157.o and is formulated as N-phenyl
3-methyl k-isonitroso pyrazol-5-one,on the basis of
regction and properties. Its formatlion can be represented

as follows :

CHy =« C = N -NHC(H CHy -G =N
3 615 + 3 \
" H wG:He + C:H
S SN /N CeHy + CeHslH,
HON = C - CONHC4Hj HON = ¢ - CO

The condensation regetion is facilitated by
hydrochloric ascid.

The ultra-violet absorption spectrsz of the
product in methanolie and alkall solutions are presented
in fig. 3. It has absorption bands at 248-50 mp and 304—8 mp
in metharol and at 252 mp and 302-% mp in alkall solution.
The three-band spectrum of the oxime-hydrazone is cornverted
“into a two-band spectrum for the oxime-pyrazolone. It is

comparable to a two-band spectrum of the oxime-ketone.

1 (g). Oxidation with copper sulphate :

The oxime-hydrazone was oxidised by copper
sulphate. The solvent selected after various experiments
was aqueous 1iso-propyl alecohol. The product was the same

76
as obtgired by Desal (same as in 1l-e).

1 (h). Oxidation with lead tetra-acetate :

The oxime~hydragzone was oxidised by lead tetra-~
acetate in presence of acetic acid. The overall reaction

is represented as follows :
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CHy - C = N - NHC4Hj
Pb (CH3C0,), +
C¢HgNHCO-C = NOH
\'’4
CHy -C=N
Pb (CH3C0,), + //,N-06H5 + 2 CH3C0,H
C¢HsNHCO-C = W

hN

0

The product is the same as obtained in 1 (c).

1 (1) Oxidation with potassium dichromgte :

Oxidation of the oxime-hydrazone was attempted
with potassium dichromate. The reaction was very vigorous
and a gummy mass was obtained., No definite compourd was

isolated from it.

1 (3) Oxidation with other oxidisineg azents :

Attempts were mgde to oxidise the oxime-hydrazone
with (i) hydrogen peroxide under alkaline conditions and
. ) +he
(1i) per-sulphuric acid. In both cases, large amounts of:

the unreagcted starting materigl were recovered,

1 (k) Oxidation of the oxime-hydrazone-general :
When t he hydrazones are oxidised with mercuric

85
oxide, diazo compounds are obtained.

H

@ O
RaC = N = NH ——>R,C = N= N
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Glyoxal momdhydrazones are oxidised by mangsnese

86
dioxide to diazo ketones.

@ e
-C =N - N, -C=N=1

Ar - GO Ar - CO

Purther, hydroxyl amines are oxidised by

85
potassium dlchromate to nitroso compounds.

Ar - NH Air - N

|

O0H 0

A 4

) 74
Bensen gnd Sgvell showed that oxime-hydrazonre
undergoes oxidation with mercurie oxide or oxides of

nitrogen forming triaszole oxids.

= G = N - NHPh “G:N\
— N.Ph
N - O0H -

'
«Q
it
(@]
i
=

76
Desgl carried out the oxidation of the phenyl-
hydrazore of 2,3-dioxobutyranilide 2-oxime with (a)
mercuric oxide and (b) copper sulphate ard obtained the

same triazole oxide derivastive in both cases.

We hgve obtained the triazole oxlde derivative
with a mmber of oxidising sgents. The reagents
suceessfully used are legd dioxide,mangarese dioxide,

potassium permgnggnate, potassiunm ferricyanfde, iron(III)

i
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chloride, copper sulphate and lepd tetrawacetate. The
reagents with which the resction could mot be effected
are hydrogén peroxide and per-sulphuric acid. And the
reggent with which the regetion took place beyond control
is potassium dichromate. )

If we compare the relative yleld of the product
obtained with different oxidising agents, we find that
the yield ineregses in order

2t wt 3* 3
Cu < Pb < PbO,™ Mn0, < Fe < [Fe (CN)¢

The yield varied from gbout éo to 50 %.

We cqnéider thst trivalent iron both iﬁ<the
eationic and anionic forms is selective gnd can be
considered suitable for preparative purposes.

We further, observed that in the preserrce of
hydrochloric acid, the oxime hydrazorne undergoes

condensation re,.tion.

GHy - C = N - NHC{Hs CHy - C = N
l —— l /N36H5 + CgHyNH,
HON = G - CO-NHC Hs HON= C - GO

The other dondensation regction yielding triazole

74 ~
is considered fegsible | but could mot be confirmed.

CHy - G

i

N - NHC4Hj CHy - C = N\
—_ ‘ /\IC6H5 +H,0
N

N-OH CHsNHCO - C =

L]

CgHgNHZO - C



The pyrazolone oxime was isolated in the Z}ﬁ
oxidatioﬁ of the oxime-hydrazone with iron(III) chlofide.
Hence an attempt was made to study . the oxidation by
" iron (III) chloride in more details. The reaction was
carried out at different tempefétures. It was Pound that
higher temperatures would be qnsuitable becguse of the
formation of gummy mass. A small temperature range of
40-800 was consldered suitable. Herce a temperature of
55—600 was adopted for the remgining experiments. The
results are shown in fig. %o We find that the yield of
pyrazolore oxime reachés a maximun in 30 mimtes and
remgins so for the remaining period of the experiment.

On the other hand the yield of triazole oxide regches a
maximum in 30 mimtes ard thenafter decreases for another '
© 30 mimtes. It is curdous to observe that if the reaction

is contiﬁued further the yield once again increagses. The
decregse in the &ield can be attributed to the dissolution

of the precipitate resulting from the hydrolysis of the

anilide.’
CHy -G = N ' CHy - C = N
\N CeH .\vc H
< - CeHls 6Hs
¢ = N\ + H0—) G = N< + CgHgNH,
0 0
C0-NHC¢Hg GO - OCH

waevér, to explain the subsequent slow increase

in the yield, one has to assume various possibilities :

.
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(1) Oxygen of the atmosphere surrounding the
solution may assist in the oxidation of the
oxime-hydrazone 3 ’

{11 ) Oxygen of the stmosphere may help in the
oxidation of the reduced producf 3

(1i1) Anmiline formed in the other resction may lesd
to the mass effect ard favour the reverse

regption.

The complex nature of the regetion can be

resolved by further investigations.

&4



Ir1, 2. vie-Dioxime and its oxidgtiop : . 45

2(a). yic-Dioxime :
The dioxime of 2,3-dioxobutyranilide was prepared

from 2,3-dioxobutyranilide 2-oxime by the sction of

hydroxylamire as follows :

H

CH3 - GO . CH; - C = NOH
+ H,NOH — + Hy0

]

C¢HsNHCOC = NOH C¢HsNHCOC = NOH

75
‘ Talati = attributed anti-dioxime structure (IIY)
to it.
CH3 - O = N

C¢HsNHCO-C = N

(111)

2(b). Oxidation with potassium permansanste :
The dioxime was oxidised by potasgium permanganite

under glkzline conditions. The overall regection ean be

represented as

?H
i CH3 - C = N
B} . .
2KMnO,, + 3 4
CgHsNHGO-C = ?
CH
- CH; - C = AN
2Mn0, + 2KOH + 2H,0 + 3 //o
) C6H5NHCO-1‘» =N
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The struc%ure of the compound is in ggresment
with its analysis. The ultra—viplet absorption spectra
of the compound in methanolic,acidic and alkali solutions
are presented in fig. 5. It has an absorption band at
278 m, 278 mp and 271 mp in methamolic,acidie and
alkali solutions respectively. The spectrum hgs a one-

band structure,

2(c) Oxidation with potassium ferricyanide :
~ The dioxime was oxidised by potassium ferricyanide

under alkalire conditions as represented below

OH
CHy - G = &
2K3 [?e(cm)é] + 2 KOH +
C¢HsNHCOC = N
on

2K4 [FG(CN)éj + 2 Hao + [¢]
CﬁﬁHgNHCO-C = N

The product is identicyl with the ore obtained
in 2(b).

2(d) Oxidation with iron(III) chloride :

The dioxime was oxldised by iron (III) chloride
in presernce of hydrochloric zcid as follows :

ey
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OH
CH; -G =N
2 FeCly +
CeHsNHCO - C = N
o
!
CHy - C = N\\\\
2 PeCl, + 2 HC1 + 0
CH5NHOOC = N///,

The produet is identiecsl with the oms obtained
in 2(b).

2(e) Oxidation with lepd dioxide :

The dioxime was oxidised by lead dioxide in

presence of geetic zeid as follows f

oH

CHy - C = &

Pb0, + 2 CH3CO,H + |
CeH;NHCOC = N
on
}

CHy - C = N\\\\
Pb (CH3CO,), + 2 H,0 + o
CgHsNHCO - C = e
~ Ny
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The product is the same as obtained in 2 (b).

2(f) Oxidation with lead tetrag-acetate :
The dioxime was oxidised by lead tetra-acetate

in preseme of geetic -acid as follows :

OH

]
=

CHy - G
Pb (CH3C0,), +
CeHsNHCOD = N

OH

CHy --C = N\\\\

Pb (CH3C0,), + 2CH3C0,H + /o
CsHsNHCOC = N

The product is the same as obtaired in 2 (b).

2(g) Ozidation with red lead ard acetic scid :
Oxidgtion product of the dioxime with red leasd

could not be obtaired § instead only a condensation

product was obtained as represented below :

?H
CHy - C =N
> P
C¢HsNHCO-C = N CgHgNHCO-C = N

[ T—
b
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The stru::ture of the product is in agreemenéswith
Its anglysis. The ultraviolet absorption spectra of the
compound in methanol, scid and alkali are presented in fig.
6. It has an absorption band at 270-72 mp with a shoulder
at 330 mp in methamolic solutions It hys an absorption
bgnd at 270-72 mp in glkall solution but no band in geid
solution. Thu; the sﬁectrum ig considerably affected by

the pH of the solution.

2(h) Oxidotion with mgnzanese dioxide s
Oxidgtion of the dioxime was attempted with

mgngagnese dioxide ;3 only original substance was obtained.

2(1) Oxidation with chlorine,sodium hypochlorite,
bleaching powder or per-sulphuric acid :

Oxidation of the dioxime by chlorime,sodium
hypochlorite,blezching powder or per-sulphuric acid led
to the formation of a (gumy)mass from which no product

could be isolated.

2(3) Oxidation with potsssium dichromste :

When the dioxime was oxidised with potassium
dichromate in presence of alkall or acetic acld, the
original substance was recovered 3 however, when the
oxidatbion was carried out in presence of sulphuric peid,

gummy mass was obtaired,

2(x) Oxidstion of the dioxime-gepersl :

The glyoxime is known to be oxidised to furoxan

. 66967968
by various oxidising agents ysuch as potassium
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L
ferricyanide, halogens ete. and to furazan by condensing

85 Bé
agents such as acetice anhydride, alkali etc.

anzios7 found that the dioxime of 2,3-dioxo-
butyranilide is oxidised to furoxan derivative, melting
at 1500. We have oxidised the dioxime of 2,3-dioxo-
butyranilide to its furoxan derivative melting at 1490
by wagrious ﬁxidising agents. The reasgents with which
Oxidation can be successfully carried out are potassium
ferricyanide, potassium permanganate, lead dioxide, lead
tetra-acetate, iron(III) chloride. The reagents with
which the resction could not be effected were mangane se
dioxide,potassium dichromste under alkaline,reutral and
acetic acid corditions. Gummy mass was obtained with
chlorire,sodium hypochlorite,blegching powder (in

presence of acid) and per-sulphuric zeid.

If we compare the relative yield of the product
obtained with different oxidising agents, we find that

the yield inereases in order
The yield vgried from 20 to 60 ¢ .

The results show that lead tetra-acetate and
alkaline potassium permanggnate can be considered more

suitable for the oxidation of the dioxime to furoxsasn.

We attempted to oxidise the dioxime by red leasd.

.
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we could not isolgte %he product of oxidation. Instegd,
a small qugntity of the condensation product (furazan
derivative) was obtained.
Patel, Patel and Mankadéa obtained the
furgzan derivative as the condensation product of the
dioxime of 2,3-dioxobutyranilide. The furazan derivative

prepared by them is identical in analysis and ultra-

violet absorption spectrs to the orne prepared by us.

- X - - %X = - X -

It may be roted here that a paper has appeared
in the Jamuary,1971 issue of the Journal of Organic
89 '
Chemistry wharein Burkevich  studied the oxidatlon of

the glyoxime to furazan oxide.
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