EXPEEIMENTATL

T YW AL 0 3D W Yoy W SO D Bl S SO e g €U S o it s



II EXPERIMENTAL

I éegerg; L
(1) Reagents and Solvents :

All the reagents and solvents used were of C.P. grade
or better unless otherwise stated.
(11) Analysis of rew products :

Analyses of new products were carried out for metal,
nitrogen, carbon and hydrogen as required by known micro
or semi-micro methodse.

(111) Melting points :

A1l melting points recorded herein are uncorrected.
(iv) UV Spectra :

Ultraviolet ghsorption spectra of the compounds in
methanol were obtained from the readings of the Beckman
Spectrophotometer Model DU using 10 mm. matched quartz cells.
(v) Visible Spectra :

Absorption spectra in the visible region (800400 mp)
were obtairned for a few compounds in suitable solvents ’
from the readings of:héarl Zelss Spectrophotometer,

(vi) Electrical conductivity (in solution) :

Blectrical conductivity of a few compounds in solution
was measured on Toshniwal'’s conductivity Bridge Model C1-01
using platimm electrodes. |
(vii) Magnetic susceptibility

Magnetic susceptibility ofAtransition metal complexes
was determined on Gouy'’s magretic balance at 29-32 .
temperature by using pyrex glass tubes calilbrated with

ferrous amonium sulphate,.



The observations and results of the various
determinations for different compounds are given at

-~ appropriate places in the following pages.
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II. 2, yic-Oxime ketope and its metsl complexes.

(1) 2,3-Dioxobutyranilide-2-oxime (OK)

It was prepared by the method of Talati(224).

Acetoacetanilide (10 g.) and sodium nitrite (5 g.)
wera d;ssclved in dilute sodium hydroxide solution and the
solution was added, drop by drop,to the dilute sulphuriec
écid solution which was kept cool by ice and well stirred
during the reaction. Stirring was contimed for half an hour
more after the adaition of the mixture was over. The
precipitates were filtered, washed with water and dried. The
product was recrystallised from dilute alcochol as yellow
crysta}s melting at 99-10006.

It is soluble in chloroform, benzene, carbon
tetrachloride, gleohol, acetore, p-dioxane, ether, ethyl

acetate and sparingly soluble in water.

(i1)

2-oxime urder different copditions

(a)  Acetate method : (Cu, Ni, Co)

2,3-Dioxobutyranilide-2-oxime dissolved in ether was
mixed with cold agueous solution of metal acetate (metal:
ligamd ¢t ¢ 1 : % ) and agitated. Precipitates were obtained
at the interface., These were kept for four to six hours. The
ether layer was separated and the precipitates were filtered,
washed with water, dilute aleohol and ether and dried. The

products were recrystallised from chloroform + petroleum ether.
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They are soluble in chloroform, pyridine, acstic acld
ard dimethyl formamide and sparingly soluble in water, alcohol,
acetons, benzene,ether and petroleum-ether. Metial sulphides
are not‘precipitated from the solutions of copper and cobalt
complexes by hydrogen sulphide . Howsver slight colouration
is observed when the solution of metal complex is treated
with hydrogen sulphide,

Further, when the metal complex dissolved in
chloroform was shaken with hydroxylamine dissolved in water
and lefl over)thenickel complex was precipitated out on standing

as the complex of 2,3-dioxobutyranilide dioxime.
(b)  Sulphate method : (Fe, Mn, Zn)

243-Dioxobutyranilide-2-oxime diséolved in ether
was treated with metal sulphate (metal: ligand ¢ ¢ 2 2 4 )
dissolved in 1 N sodium acatate and agitated; Precipitates
were obtained at the interface ; these were kept for four to
six hours. The ether layer was separated and the precipitates
were filtered, washed with water, dilute alecohol and ether
and dried. The products were recrystallised from chloroform +
petroleum ether. Iron complex is freely soluble in benzene,
acetone and chloroform while manzanese and zinc complexes
are much less soluble in those solvents. ‘

Metal sulphides are precipitated from the solutions
of these complexes by hydrogen sulphide. The iron eomplex
gives the precipitates of barium sulphate with a solution of

barium salt.



(¢) Chloride metgod:( Sr ) 28

2,3-Dioxobutyranilide-2-oxime digsolved in ether
was mixed with cold aqueous ammcnﬁgal solution of metal
chloride (metal : ligand : ¢ 1 ¢ 4 ) and agitated.
Precipitates were obtalned at the interface ; these were
kept for four to six hours. The ether layer was sepafated and
the precipitates were filtered, washed with water, dilute
alechol and ether amd dried. The product was recrystallised
from chloroform + petroleum ether, It is soluble in pyridina,
acetic geid anﬁ dimethyl formamide ard sparingly soluble in
water ,alcohol,acetore ,benzene,chloroform,ether and petroleum

‘ether.,

(@) Metal foil method:( Cu, Mg)

Metal foil was added to 2,3—dioxobutyranilide-2-oxime
in aleohol (metal : ligard 1 :: 4 ) and was stirred for 2 days.
The product was filtered,washed with water,alcohol and ether
and dried. Solubility of copper complex is the same as that
of the complex prepared by the acetate method. Magnesium
complex is soluble in pyridire gnd dimethyl formamide and
sparingly soluble in water,alcohol,ether,petroleum ether,
benzene ,acetore,chloroform.

(¢) Carbopate method:( Cu,Co,Ni)

Metal carbonate was added to 2,3-dloxobutyranilide-2-
oxime dissolved in glcohol (metal carbonate : ligamd :: 1l:h )
and was refluxed for 2 days 3 it was filtered an5?§iltrate
was evaporated to dryness. The product was recrystallised

from chloroform + petroleum ether.

s



)

The products were tested for the absence of
Carbonate after purification. The solubilities of these
complexes are the same as those of the complexes prepared by

the acetate method.

The colour, m.p. analysss ete. of these
complexes are pressnted in table (1). Mass magnetie
sugceptiblilitisg and dimagnetic corrections of some of
these complexes are given in table (2). E-values {or
Ooptical densities) of some compounds in methanol in the
ultraviolet region are given in table (3) and optical
densities of the compourds in dimethyl formamide in the
vigible region of the spectrum are presented in table (4),
The electrical resistances and the molar concentrations
of some of these complexes in methanol are given in

table (5) .
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Table 3
E-Values of the compounds in metharol in the

ultraviolet region (360-230 mp)

-y

Wavélength E-Value

(mp) OKkCu OK-N1i OK-Co OK-Sr
360 185.2 140.6 16942 363
352 201.9 187.5 169.2 602
34y 230,2 218.8 195.% 10,0
336 263,51 25547 202.5 10.C
328 27641 29649 208.4 16,1
320 28249 340.7 2214 2649
312 316.3 359.3 231.8  40.3
304 33646 381.9 260.4  57.1
296 36345 40642 281.3  71.0
288 403 .9 43547 306.6 9648
280 Wi, 3 459 4 377.7 134.5
272 488.1 50040 455.7  177.4
264 555 ¢4t 57842 481.9 245.3.°
256 67341 718.8 53349 36947
248 804.8 87502 612.0 53049
240 905.7 96940 677.4% 63346
232 9258 969.0 713.7 618.3




Table

Cont

Optical densities of the compourds in methanol in
the wltraviolet region ( 360-220 mm)

34

Wavelength Optical densi ty
() "' OK-Mg OK-Fo 0K-Zn OK-1n
360 0.01 0.05 0.02 0.0%
352 0.01 0.06 0.0% - 0.05
3l 0.01 0.06 0.05 0.06
336 0,02 0.07 0.06 0.07
328 0,02 0.09  0.08 0.08
320 0.03 0.09 0.09 . 0.10
312 0.05 0.11 0.11 0.12
304 0.09 0.13 0.14 0.1%
296 0,14 0.15 0.15 0.18
288 0.21 0.18 0.17 0.23
280 0.26 . 0.20 0.18 0425
272 0.31 0.2% 0,20  0.29
264 0.39 0.30 0.26 0.33
256 0.59 1039 0.3% 042
248 0.84 0.52 0.46 0.54
240 1.05 0.62 0.51 0.60
232 1.07 0.66 0.48 0.59 .



Table b

Optical densities of the compounds in dimethyl

formamide in the visible region (400-800 mp)

-,

R

Wave length

Optical density

() 0K-€U 0K-Ni  0K-Co  OK-Fe
800 0.08 0.01 - 0.06
780 - 0.08 0.01 - 0.08
760 0.09 0.02 0.00 0.08
740 0.09 0.02 0.00 0.08
720 0.09 0.02 0.00 0.11
700 0.10 0.02-  0.01 0.16
680 0.10 0.02 0.02 6,27
660 0.13 0.02 0,06 0.48
640 0.13 0.03 0.07 0.77
620 0.13 . 0.03 0.08 1.10
600 0.13 0.03 0.09 1.30
580 0,11 0,04 0.08 1.40
560 0.09 0.04% 0.08 1.16
540 0.10 0.0k 0.09 0.85
520 0,13 0.05 0.10 054
500 0.22 0406 0.13 0.33
480 0430 0,10 0.19 0425
450 0.5% 0.1k 0.32 0.24%
440 0.89 .22 0,52 0.24
420 - 01 0.80 0.31
400 - 0.80 1.10 0.48




TabIe 4 (Contd)

Optical densities of the compound in dimethyl
formamide opr methgnol in the vigible reszion

(400-800 132)
Wavelength optical density
(mp)
(inoﬁgiganol) (in?%ig? (inggﬂg?
800 - 0,045 0.008
780 - 0,051 0,006
760 - 0,044 0.004
740 - 0.046 0,004
720 - 0,055 0004
700 - 0,051 0,004
6380 - 0,061 0.00%
660 - 0,071 0,004
640 - 0,084 0,009
620 - 0,109 0.009
660 0.000 0.141 0.013
580 0.000 0,168 0,013
560 0,004 0.157 0.018
540 0.00L 0.187 0.018
520 0.009 0.215 0.018
500 0.022 0e237 0.022
180 0.051 0.268 0,027
460 0.086 _ 0,310 0.041
%40 0.119 04377 0,061
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F4
IT-3. 2,3-Dioxobutyranilide dioxime and 1ts metal ‘38
complexes :

(1) 2,3-Dioxobutvranilide dioxime (00)

It was prepared by the method of Knorr ard Reuter(£30).
2,3-Dioxobutyranilide-2-oxime(l g.) dissolved in 3
little aleohol was treated with hydroxylamine hydrochloride
(2 g.) in a little water with gentle warming 3 abundant
erystals appeared gradually. The product was filtered,
washed with water ard recrystallised from aqueous alecohol,
It melts at 19203.
It 1s soluble in alecohol,acetons,p-dioxane,benzene,
chloroform,ether ,carbon tetrachloride and water and sparingly

soluble in petroleum ether,

(11)  Iron (II) complex of 2,3-dioxobutyranilide dioxime :
2,3-Dioxobutyranilide dioxime dissolved in ether

was treated with ferrous ammonium sulphate digsolved in 1 N
sodium acetate (metals ligarmd :: 1l:4) and agitated.
Precipitates were obtained at the interface. These were kept
for four to six hours. The .ether layer was separated and
the precipitates were filtered,washed with water,dilute
aleohol arnd ether and dried. The product was recrystallised
from chloroform + petroleum ether., It is blue in colour and

0
dogs not melt upto 300 C.

Analysis : Fourd t Fe 5 12.73 3 N 3 13.65 %e
C30H35Ng0; 5SFe , requires 3 Fe : 12,33 § ¥ s 13.93 %"

It is soluble in alecohol,acetons,chloroform,
dimethyl formamide and pyridine and sparingly soluble in

water,ether,ssi petroleum ether and benzene,
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The mass magnetid susceptibility of the complex‘
wes determined as 11.5 =z 156 at 31~300 and its diamagnetic
correction per metal atom has been calculated as - 323 x 166.
Bevalues of the complex in methanol in the ultraviolet region
of the spectrum are presented in table (6) and the ophical

densities of the complex in solution in the visible region

of the spectrum are presented in tadble (7). -



Tgble 6
E-Values of the compound (00-Fe) in methanol
in the yltraviolet region (360-240 mp)

(mp) E-values (m) E-values (m) Bevalues

360 3472 320 510.3 280 781.2

352 399.3 312 527.7 272 86740

L 4316.7 304 5565 256 1111.0

336 451.3 206 607.8 248 1215.6

328 486.1 88 69k k0 1230.0
Table 7

Optical density of the compound (00-Fe)} in methanol
in the visible region (800-440 mﬁ)

e s Lo o

(m) - 0.D, (m)  0.D. (m)  0.D,

800 0.C57 680 0.071 560 0.28Y4
780 0,056 660 0.086 520 0.37%
760 0,056 640 0,097 520 0.420
7%0 0.046 620 0,119 500 0.432
720 0.051 600 0.168 480 SRR
700 0.056 580 0,229 460 Ookiliki

L0 0.495




il

II-Y4, Phepyl Hydrazone of 2,3-dioxobutyranilide-2-oxime
and its metal gomgleng H !

(1) Phenyl Hydrazore of 2,3-dicxcbutypranilide-2-
. oxime (02)

It was prepared by the method of Krorr and Reuter(<30),

2,3-Dioxobutyranilide-2-oxime (10 g.) dissolved in
a little alcohol was treated with phenyl hydrazine (5 g.), The
solution became warm j it was stirred and allowed to stand
for 2 hours. The product was filtered, washed with little
dilute alecohol and recrystallised from aqueous alcohol. It
erystallises with a molecule of alcohol and melts at 181°C.
When it is dried on water bath for 48 hours,melting point
of the product becomes 169—700G.Recrystallisation from
ethyl alcohol gives the product melting at 168-690(}.

It is soluble in alcohol, p-dioxdne, acetone and
ethyl acetate, partly soluble in benzene, carbon tetrachloride
and chloroform and sparingly soluble in water, ether and

bPetroleum ether,

(11) Metal complexes of the phenyl hydrazene of

2s3-dioxobutyranilide-2-oxime :
(a)  Acetate method :(Cu,zn)

Pheryl hydrazone of 2,3-dioxobutyranilide-2-oxime

dissolved in ether was mixed with cold aqueous‘solutipn of
metal acetate (metal:ligards:sl:h) and agitated. Precipltates
were obtained at the interface. These were kept for 14 to
16 hours. The ether layer was separated ard the
precipitates were filtered,washed with water,dilute alcohol
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and ether and dried. éhe products were recrystallised froﬁ
chioroform + petroleum ether. (The ligand in the complex
0X Cu appears to have undergone dehydrogenation).

They are soluble in benzene,scetorne,chloroform,
alcohol,pyridine,dimethyl formamide and sparingly soluble
in water,petroleum ether and ether,

The mass magnetic susceptibility of the copper
complex has been determined as 2.8 x lo—ﬁat 3#00 and its
diamagnetic correction is -152 x 10“6.

The metal sulphide was precipitated from the
solution of the complex by hydrogen sulphide in case of

zinc but not in case of coppers

(b) Acetate method : (A1)

Phenyl hydrazone of 2,3;dioxobutyranilide—z—oxime
was dissolved in dry methanol,aluminium basic acetate was
added to it (metal:ligand::l:4) and the mixture was refluxed
On water bath for about 10 hours. It was filtered and the
filtrate was evaporated to dryness. The residue was washed
with water and dilute alecohol and dried. The product was
recrystallised from methanol. |

It is soluble in aleohol,acetone,benzens,chloroform,
pyridine and dimethyl formamide and sparingly -soluble in
water and petroleum ether,

(¢) Chloride method : (Ba)

Phenyl hydrazone of 2,3-dioxcbutyranilide-2-oxime .
dissolved in ether was treated with cold aqueous solution of
barium chloride (metal:ligands:lsl),liquor mmmonia was added
to the mixture ard agitated. FPrecipitates were obtalned at
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the interface by adding petroleum ether, These were kept
for 4 to 6 ﬂours. The ether layer was separated and the
Precipitates were filtered,washed with water and dried.

' It 15 soluble in alcohol,acetore,benzene,
c¢hloroform,ether ,pyridine and dimethyl formamide ard .
sparingly soluble in water grmd petroleum ether,

The colour,xp.p. anaiYSis etc. of thege complexes
are given in table (8). E.values of the eompounds in
methanol in the ultraviolet region of the spectrum are
pPresented in table (9) and optical densities of the
compounds in p-dioxane or dimethyl formamide in the
visible region of the spectrum are pregented in table
(10), The electrical resistarce of these complexes in
methanol solution and their molar concentrations are
given in table (11),
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Table 9 LK

E-Values of the compounds in methanol in the

ultraviolet region (360-220 mp)

Wavelength E-Value
(mp)
0X-Cu 0Z-Ba 0Z-Zn
360 54,7 159.0 - 14945
352 6246 26449 28%.6
g 82.0 402.6 47545
336 1094 55049 693.1
328 15643 65648 822.2
320 218.8 . 656.8 822,2
312 300.8 5994 6658
304 36743 4979 54345
296 420.9 4873 516.%
288 - 43306 4534 3843
280 %3745 423.7 330.5
272 42k, 2 428,1 bk
264 429.7 487.3 394%.1
256 45341 63546 536.7
248 523.6 79%a5 733.6
240 617.2 87942 794.9

232 625,.2 - h 7731
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Table 10

46

Optical densitiecs of the compounds in dimethyle

formamide in the visible region (400-800 1)

Wavelength Optical density
(mp)
0X-Cu 0Z-Zn 0Z-Ba

860 1.20 0.00 -

780 0.19 0.00 0.02
260 0.20 0.00 0.01
740 0.17 0.C0 0,00
‘720 0.17 0.€0 0.00
700 0.17 G.00 0,00
680 0.19 0,00 0,01
660 0.20 0.00 0,01
640 0.23 0,00 0.02
620. 0.23 0.01 0.03
600 0.24% 0.C1 0.C3
580 O.24 0.02 0.04
560 0,23 0.2 0.0k
540 0.28 0.03 0.0k
520 0.33 0.02 0.05
500 Oole2 0.03 0.06
480 0.57 0.0k 0.07
460 0,77 0.C5 0.11
40 1,05 0,09 0.19
420 1.23 0.18 Oakly
400 1.48° 0.50 0.80
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II. § " Sehiff bage from 2,3-dioxobutyranilide-2-oxime
‘and methylamine apd its transition metal complexes :

(1) - obnt ilide~2-0xim
| ard methyl amine (OA) |

2,3-Dioxobutyranilide-2~-oxime (10.3 g.) dissolved
in ether was treated with methylamine (33 % 3 4.7 go) 5 the
~mixture ‘was cooled and stirred for 10 minutes. The
Precipitates were obtained and kept for 2 hours. They were
filtered,washed with water and ether and dried. The product
Was recrystallised from chloroform + petroleum ether, M,P,
115%, |
Analxsig' : Foumd : N, 19.18 2.
Ci1H, 3N50, requiras : N, 19.17 4.

It is soluble in aleohol,acetone,benzens,chloroform,
Pyridire ,dimethyl formamide and sparingly soluble in water,

ether and petroleum ether,

(11) Transition metal complexes of Schiff base from
2,3-dioxobutzranilidefz-oxime and _methylamine
- (a)  Acetate method (ether) (Cu,Ni,Co)’

The Sehiff base from 2,3-dioxobutyranilide-2-oxime and
methylamine dissolved in ether was mixed with cold aqueous
solution of metal acetate (metal:ligand::l:k) and agitated.
Precipitates were obtaimed at the interface. They were left
Overnight, The.ether layer was separated and the precipitates
were filtered,washed with water and ether and dried. The

products were recrystallised from chloroform + petroleum ether.

R



i They are soluble in alcohol, acetone, benzene;\
chloroform, pyridine and dimethyl formamide and spari ﬂgly
soluble in water, ether and petroleum ether..

(b) Acetate method (alcohol) (M¥n)

The Schiff base from 2,3-dioxcbutyranilide-2-
oxime and methylamine dissolved in alcchol was mixed witl
the dilute alcoholic solution of the metal acetate (metal :
ligand::1:4)., The mixture was left overnight. The precipita-
tes were filtered, washed with water, dilute alcohol and
ther and dried.

It is soluble in pyridine and dimethyl formamide,
partly soluble in alcohol and sparingly soluble in water,
acetone, benzene, chioroform ané petroleum ether.

Thg mé%al sulphide was precipitated from the
solution of the cemplex by hydrogen sulphide.

{(e¢) Sulphate method (Fe)

——————————————— from

The Schiff baccA? S~dioxoputyranilide-2~oxine
and methylamine dissolved in alcohol sras treated with
ferrous amaoonium svlphate dissolved in 1 N sodium acsiate
zetal ¢ ligand:;?:4); bluish violet soliution was obtained.
It was allowed to evaporate to dryress at room temperature.
The residue was washed with water and dilute alecohol and
dried.The product was recrystalliged  from chloroform +
petroleun ether,

It is soluble in alcohel, acetone, benzene,chloro-
form, ether, pyridine and dimethyl formamide and svaringly
soluble in water and vetroleum ether.

The m.p., colour, analysis, etc. of these complexes
are given in table (32), The mass magnetic susoeptibil;ties

and



] R
dimagnetic corrections of these complexes are given in

table (13). E«values-of the compounds in methanol in thé‘
gltraviolet region of the spectrum are presented in tgble
(14) and optical densities of the compounds in methanol

in the viéible region of the spectrum are presented‘in

table (15).
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Table 1k
B-Values of the Schiff base from 2,3-dioxo-
butyranilide«2=-0oxime and methylamire 1n the
ultraviolet region (360-224 mn)

o,

Wavelength Eevzlue
( mu) -
in methanol in alkali
360 35.3 10.8
352 55.5 16.3
34k 80.7 29.9
336 161.3 576
328 195.5 157.6
320 287.3 182,1
312 383.1 2774
304 458 .6 377.8
296 514.1 4514
288 574.6 532.6
280 3% ol A 592.4
272 690.5 62540
264 7047 603.3
256 635.1 586.9
248 534.3 - 559.8
240 478.8 486 .4
232 466.8 ‘ 4%08.6

22% 43,6 408 .6




-

 Table 1k (Gontd
E-Valunes of the compounds in methanol in the
ultraviolet region (360-240 mu)

o

Wave length E-Value

() 0A-N1 0ACo  OA-Fe
360 235 . 230.% 90.6
352 - k6.9 2389 126..9
344 62.5 25949 15%,0
336 8549 2740 181.1
328 109.3 281,0 1866
320 1328  288.0 217 .4
312 156.3 2986 23k
30% 171.9 309.1 261.5
296 192.2 326.5 27849
288 211,0 372.3 . 307.9
280 26646 4348 335.2
272 . 289.1 688.5 380.5
26k 320.2 913.3 452,9
256 359.3 95544 55246
248 06,2  843.1 57947

240  414,0 730.7 56146




Table 15

p Optical densities of the compounds in methanol

in the visible region (400-800 ma)

o,

Wavelength Optical density
(mp)

0A-NL 0A-Co 0A-Te
800 0.05 0.01 0.05
780 0.04 0.01 0.0k
760 0.05 0.C1 0.05
740 0.05 0.00 0.05 -
720 0.06 0.00 0.06
700 6,07 0.00 0.08
680 0.09 0.C1 0.11
660 0.12 0.01 0,18
610 0.16 0.01  0.36
620 0,20 0.01 0.59
600 0025 0.01 0.89
580 0.29 0.C1 1.22
560 0a3% 0,01 1.40
540 0.42 0.01 1,40
520 0.57 0,03 1.22
500 0.80 0.07 0.92
480 1.05 0,10 0.67
460 1.30 0.25 0.38
140 1.52 0.70 0.30
420 1.49 1.36 0,32

00 1.35 . 1.80 O.43




I1. 6 Schiff base from 2,3=dioxobubyranilide-2-oxime apd
cyclohexylamine and its transition metal complexes

(1) Schiff base from 2,3-dioxobutyranilide-2-oxime and
gyclohexylamine (0OC)

2,3-Dioxobutyranilide-2-oxime (10‘.3 g.) dissolved in
ether was treated with cyclohexylamine (4.65 g.). The mixture
was cooled and stirred for 6 hours. The precipitates yere
filtered,washed with water arnd ether and dried j the product
Wwgs recrystallised from chloroform + petroleum ether. E&P.‘
13 c.
Analysis ¢ Found Ny, 14,07 %a
C1¢Hpy N30, requires : N, 14.62 %.

-t

Tt is soluble in alcohol,benzere,acetons,pyridire,
dimethylformamide ,chloroform,partly soluble in ether and

sparingly soluble- in petroleum ether and water.

(11) Transition metzl complexes_of the schiff base from

2,3-dioxobutyranilide -2-oxime ard cyclohexylamipe
(a) Acetate method (Wi,Co)

The Schiff base from 2,3-dioxobutyrarilide-2-oxime and
cyclohexylaminc‘dissolved in aleohol was mixed with dilgte
alcoholié solution of metal acetate (metal:ligand::l:k). The
solution with precipitgtes was left overnight. The precipitates
were filtered,washed with water,dilute aleohol and ether
and dried. The products were recrystallised from chloroform +

Petroleum ether.



a7

They are soluble in acetone,benzers,chloroform,
alcohol,pyridine,dimethyl formamide,pédioxane and ether and

Sparingly soluble in water and petroleum ether,

(b)  Sulphote method (Fe)

The Schiff base from 2,3-dioxcbutyranilide-2-oxime and
Cyclohexylamine dissolved in alechol was treated with ferrougs
ammonium sulphate (metal:ligapds:l:%) dissolved in 1 N
sodium acetate; Bluish violet solution was obtained. It was
evaporated at room temperaturs., The residue was washed with
water and dilute aleohol and dried., The product was
recrystallised from chloroform + petroleum ether.

It is soluble in alcohol,acetons ,benzens,chloroform,
pPyridine ,dimethyl formamide and ether and sparingly soluble
in water,petroleum ether. |

The colour,m.ps analyses ete, of these complexes
are given in table(16).

Mass magnetic susceptibilities and dimagretic
correctionsof these complexes are given in table (17).

E-Values of some compounds in metharol in the ultra-
violet region are given in table (18) and optical densities
of the compourds in dimethyl formamide ir the visible

region of the specErum are presented in table (19).
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~iable 18
E-Values of the Schiff base from 2,3-dioxo-
butyranilide~2-oxime and cyclohexylamire in
the ultraviolet region (360-224 mut)

Vavelength BwVglue
( mpae) - -
in methanol in 2lkali
360 17.7 0.00
352 23.6 0.00
3l 4742 2.90
336 %3 36.60
322 188.7 115.00
320 300.7 209.30
312 3773 297.80
304 ' L2h.5 359.60
296 448.,1 383,30
288 ' 46548 395.10
280 485.9 386.20
272 485.9 368.50
264 454.0 350.90
256 395.0 389.10
248 330.2 392,10
240 - 311.3 340,90
232 : 347.6 283.00

22 1406 .8 ©199.10




fgble 18 (Contd)
BE-Values of the compound in methanol in the
ultra-violet region (360-220 mwn)

prec—

Waveslength E-Value

(me) —

: . 0K<Co (e) 0C-Fe

360 1777 75.12
352 18649 93426
3k : 189.9 112.60
336 ' ‘ 189.9 131,20
328 _ 189.9 153,10
320 - 1961 178.10
312 211.3 203.20
304 : 220.6 225.00
29 239.0 24380
288 269.7 262.50
280 318.6 281.30
272 » 379.9 306.30
26k 435.1 343.80
256 47747 387.60
248 502 o 431420

240 L9614 437.50




Table 19 62
Optical densities of the ecompounds 1ri p-qioxane
in the visible region (400-800 mp)

Wave length Optical density
(m) 0C-Ni 0K-Co (C)
‘800 0.05 0.03
780 0.03 0.03
760 0,02 0.03
740 0.01  0.03
720 0,01 0.04
700 0.01 0.05
680 0.01 0.06
660 0.02 0.09
40 0,03 0.10
620 .. 0.04 0.12
600 0,05 0.13
580 - 0,05 014
560 0,05 0.14
540 0.05 0.17
520 0.05 0.20
500 0,05 0e24
480 0,07 0434
460 0.11 0.47
440 0.23 0.67

420 0.53 1.02
400 1406 1.15
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1T, 7. £ b £ a ~2-0% ime

leo-diamirorhexane (OD) ¢
2,3-Dioxobutyranilide-2-oxime (10,3 g.) dissolved
in ether was treated with 1,6-dlamino hexane (l&.65 g.) and

the mixture was ecooled and stirred for 2 hr. The
precipitates were filtered, washed with water, little
dilute alcohol ard ether and dried. The product was

- reerystallised from chloroform + petroleum ether, m.p.
130°c.. o

Analysis : Found : N, 15”59 %;

0;61‘{33&0’, raéuires : N, 15.38 %

(11) JM&M@@.&&”%M

m loxout ids -2 1me 1,6~

digmimhexgne
(a) Agetate method (Cu,Ni,Co .Zn, Mn)
Schiff base from 2,3—dioxobutyran115.de—2-oxime

and 1,6-diamino hexane dissolved in alecohol was mixed with
dilute alecoholic solution of metal acetate(metal:ligands::
1:%), The mixture was left overnight. The precipitates

vere filtered,washed with water,dilute alcohol and ether .
and dried. The products were recrystallised from chlarorofm

+ petroleunm ethar. '
They are soluble in aleohol,acetone,benzem,



chloroform,pyridine,dimethyl t“ormslmide‘ard sparingly 64
soluble in water,ether and petroleum ether.
(b) Sulphate method (Fe)

Sehiff base from 2,3-dloxobutyranilide-2-oxime
and 1,6-diamino hexane dissolved in chloroform was treated
. Wwith ferrous ammonium sulphate (metal:ligand:: 1ls4)
dissolved in 1 N sodium acetate. Bluish violet solution
was obtained., It was kept for 4 to 6 hours. The chloroform
layer was separated and evaporated at room temperature.
The residue wa;s washed with water and dilute alcohol and
dried. The product was recrystallised from chloroform +
petroleum ether.

It 1s soluble in alcohol,scetone,benzene,chloroform,
pPyridine and dimethyl formamide and sparingly solubls in
water,ether and pstroleum ether.

 The colou'r, m.p. analyses etc. of these
complexes are recorded in table 20, The mass mggnetic
susceptibilities and dimagnetic corrections of. these
complexes are given in table 21, E-v}alues of the
compounds in methaml in the ultraviolet region of the
spectrum are presented in table 22 and optical densities
of the compounds in p;-dioxane or methanol in visible

region of the spectrum are presented in table 23,



60°0T 04°ST 89°6 08°HT nﬁonzmum:o §,3m moyre4 m?m uzZgo *9
EHHT En°6 ST 046 uzw%z:mxo %V,mﬂm 30TOTA  UHAO °
05°21 §9°91 521 00°4T o.w..onz%mﬂox A,&ooﬁ 3eT0%A ﬁﬁ.ﬁn ,m.,.Hmo *H
95°ET- €46 60°HI 16°8 op80?n 8ty 92p mmv,omw  pex eSusio  opao °€
S.Vmﬁ 81°6 ,ﬁ.mﬂ Rm mzéozim:o 33« uesad ﬁ?w&m ,.Mzmo. K
TI°21 ,.m.o.S mo.ma ou.wa é..,onz%mﬁ.o msmow o m@ws Smo ‘1
pbea N % *pbex y % PUNOF N % puUnog j % (30) ) -
: w.ﬂwmmum,q vInEIog

*I°H anofoq Xerdmop * oy

suUTWe TP SueTAyjemexey

pUB GmTX0-2-6pTlTuBadInqoxop-£¢z Jo o88q JITUSS oYz JO Sexordwod TB3eK
. : 1 o
0¢ o1q9]



f~a0

0S$T - (3411 0°6 *H
t6e - 0°te . ke ogra0  °¢
o€ - gee §°s W-@0  *2
0ST - g°ct gee no=qo *T
. .
0T % X 01T X X
9 | (o) ?
wo3® Tejew Jeod o
U012 088200 oFgaulewei( *dusg £3711TqT3deosns Ofqoulew swy ToTdwop  °oy

SeXeTdwoo eyj Jo £311I1qF3deocsns o1jeuley

1 o1g®y]



67
Table 22 |
E-Values of 8echiff base from 2,3-31loxobutyranilide-
-2=oxime and 1,6-diamino hexane in the ultra-
violet region (360-22% mun) |

g,

Wavelength E-Vylue
( mum) —
i methaml in alkali

3690 187 9.8
352 31.9 9.8
Ik 57 o 19.5
336 101.4 48.8
328 223.2 175.8
32C 357.2 327.1
312 45248 4394
304 503.9 49342
296 512.8 468.6
288 525.5 420,0
280 542.1 346.6
272 548 .6 2783
264 523.0 146.5
256 468.1 185.6
248 | 413.1 287.9
20 392.9 258.1

232 401.8 43.9




Table 22 gggp;g:

E-values of the compounis in methaml in the

ultra-violet region (360-220 mp)

68

B-value

Wave -length
(mp) PO ‘

0D-Cu OD-Nt 0D-Co OD-Fe
360 W6 156 6.6 19.5
352 WP 23k 8.8 3L.3
3k 568 29.7 11.1 39,0
336 6lrels 35.2 12.0 5846
328 7747 55,08 15.5 85.9
320 8940 Pho2 20,0 113.3
312 102.3 85.9 2k ol 132.8
304 109.8 93.8 2543 14k .5
2% 11346 105.4 25.8 1524
288 121.2 113.3 28 .9 161.7
280 1296 1328 - 31.0 179.7
272 1496 15643 35.5 . 201.0
264 178.0 199.2 46 46 25% 40
256 22346 2734 577 328.1
248 253.8 3594 66.6 3906
240 W62 3985 648 39835




Optical densities of the compounds in the

Igble 23

visible region (400-800 mu¢ )

69

' Wavee-lergth Optical density

(myen)

| 08-Cu 0P-ML 0B-Co  OB-Fe
800 0,11 0.03 0.00 0.03
780 0.12 0.03 0.00 0.03
760 0,13 0.03 0,00 0.05
740 0ulk 0.03 0.90 0.05
720 0.14 0.03 0.00 0.07.
- 700 0.17 0.05 0.01 0.09,
680 0.19 0.96 0.02 0,14
660 0,24 0.10 0.03 0.2
640 0.27 0.16 0,05 0.40
620 0.29 0426 0.07 0.57
600 0.31 0.35 0.11 0.65
580 0.31 O.42 0.14 0,68
560 0.31 06 0,19  0.60
540 ‘0435 0454 0.28 0.54
520 0.40 0.64 0.40 0.37
500 0.52 0477 0.5 0.2%,
480 0.7k 0.96 0.82 0.15'
460 1.10 1.22 1.30 0.13
440 1.52 1,40 1.70 0.1k
420 1.61 1.67 1.91 0.17




- It was prepared by the method of Aberhalden
and. Schnizler (241)
Copper sulphate (5 g.) dissolved in cold water

was added to the agueous sélution of sodiulp hydroxide
(1.7 g+). The precipitated copper hydroxide was filtered,
washed thPoughly with cold water until free from alkall
and then dissolved in warm aqueous sc;lution of glycine
(_3.0 g+)+ The solution was warmed on the water bath at.
'6006 for about 30 minutes and filtered ., On concentration
and cooling, blue erystals of diglycinato copper (IT)
monohydrate were obtaimsd., They were twice reeryséallised
from water and finally dried in a dessicator over conc.
sulphuric gcid for several dayse.

(11) Dpi-g

s e S PO - e e Yoy

The procedure used by Stosick (242) was
followed.

The aqueous solution of glyeire (7.5 g.) was
digested on the water bath at '700 with niekel carbonate
(7 g+)e On concentration and coo‘ling, blue crystals
were obtained. There were filtered and recrystallised
from water. '

(111)

metal (Cu M) :
2,3-Dioxobutyranilide-2-oxime dissolved in

ether was mixed with cold aqueous solution of diglgcinato

A



Rt

Ry

metal (metal comi)lek :.ligand s 1:k) and agitated
precipitates were obtained a\t the interface. These

wera kept for four to six hours. The ether layer was -
separated and the precipitates were filtered,washed with'
ether and dried. The products were recrystallised from
chloroform + petrofleum ether.

They are soluble in pyridine,dimethyl
formamide,chloroform and sparingly soluble in water,
ether,petroleum ether, The colour, m.p. analyéis ete.
of these complexes are given in table 24. The mass
magretic susceptibllity ard dimagnetic correction of
these complexes are given in table 25 ard optical
density of the compounds in dimethylformamide 1ﬁ the
visible region of the spectrum is presented in table
26, ’
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Table 26

Cptical density of the compounds in dimethyl

forwanmide in the visible region (400-800 mau)

Vavelength Optical density

VIRA)
(Gly) 0=Cu (Gly) O-Ni

850¢ 0.09 0.02
730 0.1 0.02
750 0.12 0.03
740 0.13 0.03
720 ¢.14 0.C3
700 0.16 0.03
650 0.19 0.0%
650 0.24 0.04

. B840 0.28 .05
620 0.1 0.06
800 0.%4 0.03
580 0.34 C.09
560 .32 0.09
540 0.38 O.11
520 0.60 0.14
500 1.16 C.21
430 1.70 6.51
460 2.00 1.10

-
o~
IS
—
L2
RS
N
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IT.9 J3-phenyl-2,3-dioxo=propion anilide 2-oxime and

e Vo o S o (65 S oo S W T S 3 T . S A P S W B o U Yh S WD SO, o vy das . ot b s ot b ey e o

o ot MR S " - 2t o ol e v o 20

(1) Benzoyl acetanilide ¢

. R

It vas ﬁrepared by the method given in
orgenic syntheses ( 243 ).

A 250 ml. three-necked round bottom flask was
fitted with a dropping fumnel, mechanical stirrer and a
condenser set for downward distillation. In a flask
were placed ethyl benzoylacetate (42.2 g.) and dry xylene
(50 ml.) and the flask was immersed in an oil bath heated
. =nC - stavted i
to 145-50"c. Stirving was wemm and aniline (18.6 g.) was
" added dropwise,during 30 minutes., Alcohol formed distilled
over and was collected.

The reaction flask was removed from the oil

bath and the solution was poured incto 250 ml, beaker to
crystallised. The crystals were filtered and washed witha

small quantity of xylene. Powdery white product was obtained.
M.P. (observed) 104- 5%c. M.P. (literature) 106°C.

(ii)ﬂ 3-Phenyl-2,3-dioxopropicanilide-2-oxime 3

1t was prepared by the method developed by Talati
(224) for preparing 2,3-dioxobutyranilide-2-oxime.

The ben;oyl aé%anilide (10 g.) and sodium nitrite
(5 g.) were dissolved in dilute sodium hydroxide solution
and the solution was added, drop by drop, bto the dilute
sulphuric acid solution which was kept cool by ice and well
stirred during the reaction. Stirring was continued for half

an hour more after the addition of the mixture was over. The

precipitates were filtered, washed with water and dried. The



7

é ‘ \

product was recrystallised from dilute alcohol as pale
'yellow crystals. M., P. (observed) 190% ; M.P.(literature)

: 1509,

iy

E-Values of the compouné in methanocl and alkali

solutions in the ultra-violet region of the spectrum are

presented in tadble 27.

{ii1) Bthyl ester of 3-phenyl- gngzggg _____ ggigg;g_ggldu

2=0xime

It was prepared by the method similar to the one

used ahove,

Bthyl benzyoyl acetate (10 g.) and sodium nitrite
(5 g.) were dissolved in dilute sodium hydroxide solution and

the solution was added, drop by drop, to the dilute sulphuric

et

acid solut ion which was kept cool by ice and well st¢¢red

during the B 1reazction. Stirring was continued for half an
hour more after the additicn of the mixture was over. The
precipitates were filtered, washed with water and dried. The
product was recrystallised from dilute alceohol as pale

. a “ . e o ny . o
vellow crystals. M,P. (observed) 12176 ; M.P,(literature)
120-21°¢, {244).
E~-Values of the comnound in different solvents

in the ultra-violet region of the spectrum are presented in

table 285.

(iv) eBenzil monoxime :

It was prepared by the method of Dunn and
Forster (245).

Hydroxylamine hydrochloride ( 7 g.) was
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Table 27 -
E-Values of 3-phenyl-2 s3=-dioxopropionani lide-%-
oxime in the ultraviolet regien,(360—232 qu)

Wavelength | E- Value
(mat) -
in metharol ‘in alkall .

360 Fu9; 30.8
352 4.9 4.6
344 26.9 6146
336 41.7 L 92.3
328 64s5 ' 141.6
320 98.3 210.8
312 131.0 300.0
304 178.6 400.0
29 2487 5000
288 307.7 5769
280 357 4% . 6246
272 4169 41,5
261 536.0 692.3
256 64542 7384
248 635.3 67649
240 5%6.1 538.6

232 496.5 4384




#

Table 28

E-Values of the ethyl ester of 2,3-dioxo-

propionic scid-2-oxime in the ultraviolet

region (360-224 m x)

Wavelength Bevalues
( mat)

in + in in in

methanol  alkalil acid water
360~ - 27.3 24.8 29,8 141
352 31.2 28.2 342 16.9
3 31.2 33.8 37.2 20.6
336 32.9 379 3847 2344
328 42.9 4945 L6 2602
320 58.6 66.0 52.4 39:.2
312 97.6 B6.6 65.5 51.5
30k 117.1 115.5 89.3 8%.3
296 1hh Y Thle by 126.5 121l.k
288 178.7 170.8 191.1  173.3
280 226 o4 2145 252.9 2u4B.7
272 320.2 332.5 2048 3747
26k 46047 618.9 558.0 505.8
256 | 601,2 829.0 617.5 561.9
248 670.2 915.8 550,5 487.0
240 620.7 7261 453.8 h21l.hk
232 5544 . 511.6 416.7  395.7
224 - 337.5 b1k 4h9Jh

78



\ | (8!
covered with dry pyridine and stirred with powdered sodium
hydroxide ( 5 g.) until decomposition appeared complete.
The liquid'was filtered, mixed with benzil (20 g.) dissolv-
ed in pyridine, and treated with a drop of 50% soiution of
potassium hydroxide. After leaving it for twenty four hours
at the 1aboratory temperatures the soclution was diltited and
nearly neutralised with acetic acid. The product was filtered
and recrystallised from 30 % alcohol. M.P. (observed) 137-3°6;
M.P, (litreature ) 137-38°6,

E-values of the compounds in methanol and alkali
solution in the ultra-violet region of the spectrum are
presented in table - 29. "

(v) [B-Benzil _monoxoime :

It was prepared by bhe Tethod of Meyer (246).

One mole of benzil dissolved in dilute alcohol
was mixed with one mole of hydroxylamine dissolved in dillute
alconol and reflued on the water bath till it gave oil on
adding water. Then water was added when the only mass solidi-
fied, It was filtered and recrystallised from benzene.lM.P,
(observed) 105°€; M.P. (literature ) 105°€.

E-Values of the compound in methanol and alkali
solutions in the ulira-violet region of the spectrum are

presented in table 30.(a).

3
*
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It was prepared by the method of Knorr and
Klotz (247).

Equivalent moles of ethyl benzoylacetate and
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Table 29
E-Values of o~benzylimoroxime and @-benzil-

moroxime in the ultraviolet region (360-224% m._m)

Wavelength E-Values
( m_u)

e

Fenzlimoroxime (p-Benzilmoroxime .
in in in in
methanol alkali methaml alkalil

360 15.6 34l 25k 9l

352 15.6 62.5 31.9 15.0
3l 16  103.3 33631 15.0
336 18.8 162.5 39.2 18.9
328 19.5 24598‘ 3.1 19.7
320 19.5 349.9 57 +6 23.5
312 DA 450.0 846 37.5
30k 50,9  524,9 128.6 79.8
296 . 106.8 51646 208.3 172.6
288 164.1 44,0 306.3  267.%
280 246.1  433.3 LL7.3  39%.1
272 351.6 | W45.9  680.1 6942
26k 523.5 516.6 970.1 9u3.7
256 703.1  57%.9  1005.0  938.3
248 765.6 533.3 832.3 750.6
240 687.6  491.7 612.8 628.7.
232 562.kL 457 .5 367.6 431.6

22}‘9' L - 508 93 - hed
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Table = 30 (a)

i " ot T S i > O St 2 Ot Wi

E-Values of 1,3~diphenyl-4-isonitroso pyrazol-5-one in
the ultra~violet region (232-360 m_n )

I e i o T . SIS s T s e iy O o WS . i e S B S S s iy B U B s T I ol o G BT S Bt it A S S B iy i WO, D iy, D i e Y e B U

Wave-length B-Values
(om ) T
in methanol in alkali
360 é0.0 40.0
352 146.0 50.0
344 178.5 90.0
336 274.8 195.1
323 T 403.5 340.0
320 483.2 450.0
312 493.6 490.0
304 463.6 490.0
296 497.9 526.2
288 592.5 590.0
280 7125 635.1
272 815.7 683.1
264 875.4 722.1
256 824.1 710.1
248 721.1 660.1
240 662.8 670.1

s T " g S I Fats S et W ) e S S A W o ST ot A W S SR T e it O P A P e St A i Y S Ml TR B e e S A W S Mt s Sem? B 0P Rt e S
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phenyl hydrazine were mixed and just warmed. Reaction took
place readily. The precipitategs were filtered, washed with
water and dil. alcohol and dried., The product was recrysta-
1lised firom alceshol. M.P. (observed) 138°€. M.P.(literature)
13806.

1,3-Diphenyl pyrazol-5-one and sodiun nitrite
were dissolved in dilute sodium hydroxide solution and the

solution was added drop by drop to the dilute sulphuric acid

solution which was kept cool by ice and well stirred during

the reaction. Rgddish yellow precipitates were obtained.
8tirring was continued for half an hour more after the addi-
tion was over. The precipitates were filtered, washed with
wvater and dried., The product was recrystallised from alcohol
as reddish yellow crystels.M.P.{observed) 199-200°8 ; MJP,
(Literature) 199-200%. (247)

3-Phenyl isoxazol-5-one :

, the :
It was prepared by method of Hantzsch (248).
Ethyl benzoyl acetate in hot alcohol was condensed with hot
aqueous solution of hydroxylamine hydrochloride.Needles of
3-phenyl isoxazol-5-one were obtained. The product was fille=~
washed
ered, t?g with water and dried. It was recrystallised from

benzene, M.P, (observed) 152°€. M.P.{(Literature) 152°€.

3=-Phenyl-4-isonitroso isoxazol-5-one :

Z-Phenyl isoxazol-5-cone and excess of sodium
nitrite were dissolved in dilute sodium hydroxide solution

and the solution was added drop by drop to the dilute
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The
sulphuric acid.Agolution was kept cool by ice and well

stirred during the reaction. Light yellow precipitates

I3
i

were obbained, Stirring was continued for half a our
more. The precipitates were filtered, washed with water
and dried. The product was recrystallised from ether +
petroleum ether as light yellow crystals. M.P. (observed)
13806.M.P.(liﬁerature) 137~38%{249) '
B-values of the compounds in methanol and

alkali solutions in the ultra-violet region of the specti-

rum are presented in table 30 (b).
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B-Values of 3-phenyl-4-isonitroso isoxazol-5-one in the
ultra-vioclet region.
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Wave-length E~-Values
(mﬂ ) T eosresoe R R EEE R
in alkalil in methanol
360 227.7 139.0
352 315.6 196.0
544 386.7 235.9
336 436.4 269.6
328 472,2 273.0
320 398.2 252.8
304 535.9 210.5
1296 549.5 214.0
288 355.9 - 232,3
280 349.5 273.8
272 512.5 315,92
264 262.7 %11.8
256 217.7 289.8
243 180.1 242.9
240 143.0 528.6
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