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IIT Results and Discussion
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ITI.1. vic-oxime-ketone and its complexes :

Acetoacetanilide was treated with nitrous acid in
ice-cold solution ‘o obtain the ligand 2,3-dioxobutyranilide-
2-oxime (eq.a).

The reaction takes place at the CH2 centre and not
at the CH3 centre or NH centre., It is in accord with the
suggestions of Meyer (210,250) Knorr (251), Naik,et al.
(223), Dave and Talati (231), Desai (233) and Patel (237).

The unéymmatrical oxime ketone would exhibit
sterecisomerism. Thus the stercoisomers that might be
obtained in the present case may be represented as(XXXI-a,b).
However, attempts to obtain these isomers have failed; only
one product is obtained., Hantzsch (252) suggested that‘oﬁly
one isomeric form is obtained because of the relative insta-~
bility'of the other., The following evidence from literature
may be considered to arrive at the decision regarding its
isomeric nature,

(i) Bthyl 2,3-dioxobutyrate~2~oxime gives reactions with
metal ions which are similar to those of the ligand under
consideration (237,253). It indicates thathH of the anilide
group is notv directly involved in the formation 'of the chelate
ring.

(idi) Taylor_(254);suggested that ethyl 2,3~diox5butyrate-
2-oxime has anti-acetyl configuration.

(ididi) Talati (224) suggested that N-aryl-2,3-dioxobutyram-

ide-2-oxime possesses syn-amide configuration, the oxime
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hydfogen forming chelate ring with acetyl carbonyl.

(iv) Desai (233) observed thatietability of N-sryle
2,3-dioxobutyramide-2-oxime is greater than that of ethyl
2,3=dioxobutyrate-2-oxime and proposed that the amide NH

may be involved in H-bonding with oxime-O.
(v) Patel (237) found that the stability of 2,3-
dioxobutyranilide-2~oxime is greater than that of N-methyl-
2,B—dioxobutyranilide~2—oxime; He attribﬁted the decrease
in stability on substitution at the amide group to the non-
formation of chelate ring involving anilide NH group and te
the steric effect of the methyl group.

Hencé 2,3-dioxobutyranilide~2=-o0xime is believed
to have gyn-—amide structure and the oxime group is believed
to be involve@ in the formation of two.chelate rings.

~Fm X -X~

Prom the study of the ﬁltramviolet absorption \
spectra of the ligand in different solvents (224,23%3),the
wave length maxima were found at 236-8 mua and 280-81 mpe.
in aqueous solution, 236-83 mme in methanol solution and
245~7 wma and 280-2 mu» in caustic soda solution. |

The X band at 23§ -8 mae. has been attributed by
nge and Talati (231) 6 the crossed conjugated system (XXXII).

The X band observed at 280-2 mw» has been
attributed hy Desal (233) to the ionic tautomer of the ligand.
The band gets intensified in alkali due to the increased

concentration of the ionie tautomer.
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Kuster (226) and Taylor and Ewbank {227)
prepared the iron, cobalt, nickel(and copper complexes of
ethyl 2;5~dioxobutyrate~2-oxime. Desai, Patel and Mankad
(255) prepared copper, nickel and cobalt complexes and
Desai (233) prepared iron complex of 2,3-dioxobutyranilide-
2-oxime. We have prepared copper, nickel, cobalt, iron,
manganese, zinc, strontium and magnesium complexes of 2,3~
dioxobutyranilide-2-oxime and studied some of their properties.
The absorption spectra of these complexes in the ultraviolet
and visible region of the spectrum are presented in Figs.i’
to 4. Tﬁe absorption bands of the complexes in the uitra~
violet spectra are presented in ftable 31. The magnetic moment
of some of these complexes is presented in tadble 32 and the
electrical conductivity of some complexes in solution is

presented in table 33,
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The complex was prepared at the ether-water interface
and recrystallised from chloroform + petroleum ether., It is
soluble in chloroform, pyridine and dimethyl formamide. On
the basis of analysis, it is formulated as ( XXXIII).

Similar formulae %ere given by Taylor and EBwbank (227)
and Desai, Patel aﬁd Mankad (é55) to represent their products.

Qkac and Simek (256) found that salts of diacetyl
monoxime were too unstable to be prepared inipure state and
that the nickel salt of &-benzilmonoxime was obtained as a
basic one.

Malatesta (2575 prepared the nickel complexes of iso-

nitrosc i acetophenone and isonitroso benzoyl acetone and
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found their magnetic moment as about 2.72 B.M.
e -X~ —-X-

The complex { OK Ni) was converted into the nickel
complex of 2,3-dioxobutyranilide dioxime (XXXIV) by
treating the complex (0K Ni) with hydroxyl amine.

The results indicate that the complex (0K Ni? nay
have configuration comparable to that of (XXXIV). Talati
(224) established that the complex (XXXIV) contains the two
ligands along & square plane., Hance the éomplex OK Hi may~
also have the two ligands distrpbuted along a square plane.
(The @ifference is that (XXXIV) is a spin-paired complex,
wheras 0K Ni is a spin-free one.)

It has an absorption band in the ultraviolet region at
256-8 mwm: ; band at 280-1 mp. is not observed. Hence the
complex is not essentially ionic. Precipitation of nickel
from the complex by hydrogen sulphide is not observed. The
molar conductivity of the conplex in alcoholic solution also
suggests the non-electrolytic nature of the complex.

The magnetic noment of the complex is calculated as
2,78 B.,M, It indicates the presence of two unpaired electfons
per nickel atom in the complex. The complex is suggested to
havei%ctahedral configuration. The value of the magnetic
moment is closer to the spin-~only wvalue, indicating the
quenching of the orbital angular, momentunm { Introduction of
the Curie - Weiss constant @ might bring the value close to
the spin-only walue.).

A crystal field band is observed at 530 mu. in the
absorption spectrum of the complex in the visible region.

The splitting of the states as a function of Dg for the
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octahedral and tetrahedral nickel(II) (d8) complexes is
described by the Orgel diagram (fig.a) (258). The band
indicates the absence of the‘tetiahedral crystal field.
(ém is less than 20.) Further, the tetrahedral or sgquare
planar nature of the complex can be ruled out on the
basis of the magnetic measurements., If the weak octahedral
crystal field is suggested, the band may be attributed %o
the

3 3
A *~‘~—% T1

2 (F) transition.

g

Comparison of the corresponding absorption band in the
spectra of ( Ni am6)++, ( Ni en3)++ end OK Ni shows that
the strength of the crystal field in OK Ni is compdrable to
that in ( Wi am )™, Hence the crystal field splitting
(Aor 10 Dg ) for a° system in OK Ni is suggested as 10800
o' (259),

We may calculate the energies of the triplet states -

5. 3 3 :
E (- E{(a mo ] . - ioa
( Azg) , ( *2g) and B ( L1g§ F) ) . The graphical
information .contained in the Orgel diagram is more accurately
represented by the series of eq.(b) which relates the

energies of these states to the Dg value of the ligand.

( p is the energy of the >
3

““Fistate and is Ffound equal to 15 B for nickel (II) in the

p state wrelative to that of the

gaéeous state, where B is the Racah parameter for inter-

electronic repulsion.) Since Dg for OK Ni is suggested

as 1080 cm"1, we find from eq.(b -i) and eq.{(b-ii) that
1

E ( 3.&.2% = 12960 Cmu LIS ( EO)
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E ( 31‘2%) ="216O Cm~1 EEEEEN] (

b
—
St

We can solve eg. (b-iii), taking p = 12620 cm™t and find
that

1

P -
B ( T1g(F) ) = 4 4250 cn s es s ares ( B

5)
( %e calculate the energy of transition ( EZ- EO) as
17210 cm"1 in agreement with our observed value of
17240 cm".)
Since the value of p (i.e. 15 B ) for nickel (II)

in the gaseous state is known to be 15840 cm"i, a low

]
value of p (i.e. 15 B ) is obbained for nickel (II) in

-

OK Ifi. The lowering of the )p state is mainly a measure of

covalency and is expresesed as B or @ ( 258)

p=5/3

® =" (B-B')/ B_=x 100
The Talue of &% for OK Wi is obtainéd as 20.3% . Hence for
0K Ni |

D = 1080 om”

840 cm-1 and

P =0.797

o
it

4

Using Jorgenson's relation ( eq.c) (260) and the
value of K and B for nickel (II) as 0.12 and 0.797
respectively, we find that the value of h for the ligand
is 1.69.(No crystal field band is observed below 480 I A

becasuse the ligand absorbs appreciably below 480 MAK, |
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For the purpose of comparison,the complex was also
prepared by another method using nickel carbonate. The
analysis suggested the same composition of the complex.,
The solubility of the two complexes in different solvents
is the same, The two phase method of preparation is,
however ; better than the carbonate method.

1 (e) Copper complex of 2,3-dioxobutyranilide-2-oxime

L G - SO o SIS W SO W S S W IS U S T S e A S i BTN oy Gk o, S R e e e e B s S e S S A o S, B e S

It was prepared at the ether-water interface and
crystallised from chloroform + petroleum ether. It is
soluble in chloroform, pyridine and dimethyl formamide.

On the basis of analysis, it ié formulzted as (XXXV).

Similar formula is given by Desai, Patel and
Mankad (255) for their.product. Taylor and Ewbank (227)
obtained a product of copper Q‘ with ethyl 2,3~dioio-
butyrate-2~oxime containing copper to ester ligand in
the ration of 1 ¢ 1 and represented it as a basic conmplex.
Okac and Simek (256) prepared the copper complex of
&~-benzil mongxime and represented it as a basic complex.

The complex in alcoholic solution has an absorption
band at 234-36 mae in the ultraviolet absorption spectrum
and X-band is absent in the spectrum, indicating essentially
nonionic nature of the complex. The electrical conductivity
of the complex in solution 2lso indicates the non-electrolyte
nature of the complex. Hydrogen sulphide does not precipi-
tate coppér sulohide from the solution of the complex.

The visible absorptionvspectrum of the complex in

solution has two absorption bands at 600 mau and 650 mau
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The absorption bands may be attributed to the dis‘bortiegz
octahedral crystal field and be related to the band
observed in the type of complexes GuL4SZ wheres LH repreg-
ents the ligend and S the solvent. The splitting of the
bands is relatively large and may not be due to the spin=-
" orbit coupling., If tetragonal distortion of the octahedral
.crystal field {fig.-b) (258) is suggested, the aﬁsorption
bands may be zitributed to the

2 2 2 2

ﬁ1g - B2 " and Lig —-——) Eg transitions.

It is possible to calculate the values of «S and M
using the equations (d) suggested for the various energy

3 L] - s LI ) H
states and the two energies of transition. for 0X Cu,these

-

values are
1

A = + 15890 cm”
S =+ 1270 ecm~!  ana
B o=+ 69 em™ .
- ~X- X

The magnetic moment of the complex is calculated
as 1.86 B.M. It suggesbts the square planar distribution of
the ligand groups arpund copper. Bquations (e) show that
anisotropy exists for g-values and hence for the magnetic

moment of the complex.
. e -

The copper complexes were also prepared by using
copper acebtate in alcohol, copper carbonate and copper foil.
Cn the basis of analysis, the compositions of these conplex

~es are suggested the same. The solubilities of these
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e

complexes in different solventsare the same. Of the differ-~

)

ent methods of preparations attempted, the two phase method
appears to be better than the other methods.

1. (@) Cobalt complex of 2,3-dioxobutyranilide-2-oxime

It was prepared at the ether-water interfiace and
was recyrystallised from chloroform + petroleum ether. It is
soluble in chloroform, pyridine and dimethyl formamide. On
the basis of analysis, it is formulated as (XIXVI).

Sinilar formula is given for the ﬁroduct by Kuster
(226) who also obtained the ammonium s2lt of the complex.

It has an absorption band at 231-2 mau and no band
at 280-1 mp, It indicates non-electrolyte nature of the
complex anion. Further, hydrogen sulphide does not precipi-
tate cobalt sulphide from the solution of the complex. The
electrical conductivity of the complex is small and indicates
weak electrolyte nature of the complex and noﬁ—electrolyte
nature of the complex anion.

The magnetiec moment of the complex is calculated
as 1,86 B.M. It suggests low=spin octahedral nature of the
complex. Few examples of low-spin octahedral cobalt (II)
complexes are known. Burstall and Nyholm (261) prepared

[ co(diarsine); J (010, ) , and found x = 1,92 B.M,

eff
Figgis and Nyholm (262) prepared iwo compléxes containing

[ Co(w0,), T and observed p_,o= 1.8-1.9 B.M. They suge-
ested that the unpaired electron is in the dz2 orbital., A
series of isonitrile complexes has been reported by Sacco

and Cotton (263) to contain spin-paired ('ueffz 1.89 B.M.)
octahedral complexes of the type [Qo(MeNC)4X2] where X = I (O1,

Br or I.
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The visible absorption spectrum of the complex in
solution has an absorption band at 590 mpa. The band is

related to the octahedral crystal field. If we take into

Pl

consideration the magnetic moment of the complex, we suzgest
that the strong octahedral crystal field exists { fig.C)

(264) and that the band be attributed to the

2Eg e 2T2g transition.

In the weak octahedral crystal field, the ground
state for cobalt (II) is 4T1g and its energy is represented
by the equation (f - i), where A4,B and C are Racah paramet-
ers. In the strong octahedral crystal field, the ground
state iszEg and its energy is represented by the equation
(£-ii). From these, we obitain an expression ( f-iii) for tHe
energy at.the cross-over point, termed as the spin-pairing
energy (77,

Wnen AW , the ground term will be 4T1g and vhen
A>T, the ground term will be 2En. If the values of B and |

g
C/B for the free cobalt (II) ion are taken as 1120 cm =1 and
3.9 respectively (264), we find that the spin-pairing energy
(41 ) for the Ffree cobalt (II) ion required for the change-
over from the spin-frse state to the spin-paired state is

21950 em ~

. In fact, cobalt (II) in the complex is not pre-
sent in the free-ion state , Using Jorgenson's relation
(eq.c) and. the values of h and k as 1.69 and 0.24 respective~

1y, we find that for cobalt (II)

@ = 00594
1
B

I
no
o
o
(]

Q

B
i

-

7L
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-
Since A Y7L , spin~-paired complex is obtained. We further
£ind that the value of DQ/B is 2.55. It is greater than
the value of DQ/B required for the cross-over in the
Tanabe-Sugano diagram (264) and confirms spin-pairing in
the complex.

e X - -

For the purpose of comparison7the complex was
also prepared by the carbonate method. The analysis suggests
the same composition of the complex. The solubility of the
two complexes in different solvents is the same, The two
phase method of preparation is, however, preferable to the
carbonate method.

t.(e) Iron(II) complex of 2,3-dioxobutyranilide~2-oxime

e e v e T vty oo b i ot Yo ot oo S, o it o otre it g Vst g 2o S e it s U s S e A PO Al D A O P

It was prepared at %he ether-water interface in
the presence of sulphate and acetate ions and was recrystall-
ised from chloroform + petroleum ether. It is soluble in
acetone, benzene, chloroform, pyridine and dimethyl formamide,
It contains sulphate which can be precipitated from the solu-
tion by barium chloride. Iron sul?hide ig precipitated by
hydrogen sulphide Tron the solution of the complex.

On the basis of analysis, it is formfilated as
(XXXVII), The alternative structures {XXAVIII) and (XAXIX)
~
are considered less probable.
Formulae similar to (XXXVII) are given for the
product obtained from ethyl 2,3-dioxobutyrate-2-oxime by
Kuster (226) and for the products obtained from isonitroso

diketones (RCO)gC = NOH by Giovanni (265). The octahedral
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iron (II) complexes were diamagnetic.

It is considered that one of the two iron atoms
is b6~coordinated and diamagnetic, and the other atom is
paramagnetic. Hence the molar magnetic susgeptibility is
used in calculating the magnetic moment. The moment is
obtained as 5.02 B.M. It indicates the ionic nature of the
other iron atom in the complex. |

It has an absorvtion band at ?39-3 mpe and no band
et 280-~1 mpa in the uv spectrum in solutlon. The absorption
band in the visible spectrum is at 590 mgat. It is a charge
transfer band with eﬁ of about 2000, and is attributed to the
Me—y1 charge transfer. Wefsuggest that the crystal field band

is masked by the charge transfer and ligand absorptions.

It was prepared at the ether-water interface in the
presence of’ sulphate and acetate ions and was recrystvallised
from chloroform + petroleun ether. It is soluble in chloroform,
pyridine and dimethyl formamide, On the bhasis of analysis it is
formulated as ~ (Xk-a).

Hydrogen sulphide precipitates manganese sulphide$vo
solution of the complex. It has an absorption band at 236 mpes
and no band at 280-1 mua, In the absorption spectrum in the

visible region, the absorption bands are observed at 580 muu,

m

720 mpa z2nd 780 mp, and may be related to the weak octahedral

field. Using Tanabe-~Sugano diagram for d5 complexes

, we suggest that the absorption bands he attributed to

)
e O & 6x 4m s 4T
.'1.1 g -— T1 g ? 24 g — “2g and 13_1 — g
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transitions, Comparison of the ratios of the energies of |

a)

these transitions with those of EB/B for the corresponding
transitions for a fixed wvalue of Dﬂ/B derived from the
diagram helps in selecting the value of Eﬂ/B as 1.2,
Hence the average value of B (i.e. B') can be derived as
550 cm“1, and that of E& as 660 cm~1. Taking the value of
B for free manganese (II) ion as 960 cm”1, ve obtain the
value of P as 0.573. Hence for OKMI!_

B! 550 cm‘1

0.573  and

D@ = 660'om“1.

i

®
B

1. (g) Zinc_complex of 2,5-dioxobutyranilide~2-oxime

> - -~ - ® Tt - - o o~ .._..‘..._............—-».._.--...-...-uu.«.-.-..-.-....-.-—

( O.L'L“ Zrl ’ -

It was prepared at the ethsr-water interface in the
presence of sulphate and acetate ions and was recrystallised
from chloroform + petroleum ether. It is soluble in chioroform,
pyridine and dimethyl formamide. On the basis of analysis,it

is formulated as | (XE-Db).

|..|

, Hydrogen sulphide precipitates zinc sulphide from the
soiﬁtion of the complex. It is diamagnetic and has an absorp-
tion band at 238 maa. It is considered to have octahedral
configuration.

T« (h) Strontium complex of 2,)—dloxobutjfanwllde— ~oxime

. o ot S won o S e s o b M Lt e e i oo s St i WLl o At S WD . W S ottt 2 ot o Il Ul . Sl s S GO Wt O o O D, Y S

It was prepared at the ether-water interface and was
recrystallised from chloroform 4+ petroleum ether., It is solu~
ble in chloroform, pyridine and dimethyl formamide. On the

basis of analysis,it is formulated ag  {XLI-a).
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oosS It is dimagnetic and has an absorption band atb
/ 236-8 mgx.

~ 4. (J) Magunesium complex of 2,3-dioxobutyranilide-2-

oxime (0K-Mg) : ,

It was prepared from the metal foil and the
ligand.It is soluble in pyridine and dimethyl formamide.
On the basis of anselysis,it is formulated as | (XLI-v)

It is di=zmagnetic énd has an absorption band
at 236 mpu.

1. (k) Complexes of 2,3-dioxobutyranilide-2-oxime

general :

Bivalent metal ions of the first transition
gseries and alkaline earth metals are studied for their
ability to form complexés with 2,3-dioxobutyranilide~2~
oxime.(Complexes of alkali metals were attempted, but could
not be prepared.).

In the first place, attempts were made to pre-
pare the sodium, potassium, calcium and barium complexes
from the homogeneous solution. These were unsucessful.Then
the twe phase method was adopted. Sodium, votassium, calciumnm,
nagnegium and barivm complexes could not be obiained in the
pure state, However, strontium complex was obtained in a pure,
well-defined state and was studied Ffuréher.

Tater, another method was tried in the case of
magnesium. Magnesium complex wag ovtained by using magnesium
metal, This method can be adopted for other metals, but was not
tried fﬁrther.

Six tvansition metalg of the first iransition
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jseries, namely menganese, iron, cobalt, nickel, copper
and zinc were used. The two-phase method was found suit-
able for the preparation of their complexes. Some of these
were also prepared b& other methods, namely the carbonate
and the metal-foil method. Two phase method of preparation
is found bebtter for their preparation,.
~X- -X=- e

These ions combine with (i) two ligand anions
forming electricallyhneutral molecules ML, or (ii) three
ligand anions forming complex anions <ML3)~' Accérdingly,
two series of complexes are obtained : (i) ML2 series and
(ii) MLB series. Copper, nickel, strontium and Magnesium
fallhunder group (i), while manganese, iron, cobalt and

zinc fall under group {(ii).
e - -

Thelilr magnetic and spectroscopic properties provide
interesting observétions. Strong octahedral ligand fields are
present in the complexes of iron (d6) and cobalt (d7), as
indicated by their magneti¢ moments.

The values of A and B, obtained for these complex-

28 are
-1
Alen™ ") Bo

0K ¥Mn . 6600 4257 o

0% Co 17000 40,6 %

CK Ni 10800 © 20,3 %

The metals fall in the increasing order ofAvalues

as

IRER N
Mn { Fi

It forms a part of the spectrochemical series of

2+ < .CO2+



netals observed with different ligands.{266). Mﬁ
If we compare the A values of the complexes of
cobalt and nickel with the ligands such:as water, ammonia,
ethylenediamine ,etc. we find that their A values for any
particular ligand do not differ by more than 10 to 15 %.
However, in the present case,thevalue for the cobalt complex
is much higher than that for the nickel complex. Assoclated
with this is the increase in the B, value for the cobalt
complex compared with that for the mnickel complex, Hence one
can suggest that besides .&~bonding, there is TI-bonding also
in the cobalt complex. If tzg electrons of cobalt are involv-
ed in ¥T-bonding with the ligand, it would lead to the delo-
calisation of the metal d-electrons.It would results in the
increagsed crystal-field splitting (fig‘e)15pin~pairing is

observed from the increased crystal field strength and ZEg

1

becomes the ground state., Under these conditions, Jahn-Teller
effect will be operative and will also lead to the increased
crystal field splitting. |

A rough estimate of the crystal field parameters
can be obtained for OK Fe if it is assumed that the absoption
band is a crystal field band superimposed by the charge tran«.-
sfer band, and that the values of @ for iron (II) and cobalt
(II) are the same. Since the value of B for the free iron
(II) ion is 1060 em"1;the value of B in the complex is obtain-

1, Using Tanabe-Sugano diagram (fig.f), we obtai-

ed as 630 cm
n° the value of DQ/B as 3.0 and of Da as 1890 cm“1. The value
of DQ/B at the cross-over point is 2.0.Hence a strong crystal
fielé exists and the band is attributed to the

1 1

transition.

g
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The approximate values of the crystal field parameters for
.}

the diamagnetic iron (II) in OK Fe are '

B = 630 om
@ = 0.5%

o "1

Dq = 1890 cm
The revised spectrochemical series vecomes
Ma?t it ¢ goft ¢ me?t

H

The increaged crystal field splitting may be associ-

-

ated with Ji-bonding in the complex. Both M ~ L ¥T-bond-
ing and charge transfer will be involved.
o - - -

wr

The delocalisation éf the tZg electrons also
influences the magnetic moment. It results in the reduction
of the angular orbital momentum and the corresponding }ower~
ing of the magnetic moment. It is usually evaluatea in terms
of a constanﬁ é. The value of k is unity for no delocalisa-

tion and is somewhat less than unity when delocalisation
. 5

has taken place,

The calculations can be made for for d7 system-cobalt
(II) in OK Co having .ZEg ground state by using eq.(g~i).

1427 = 1250 (1-0.121 k) + 61 ¥
Hence the value of k is obtained as 0.91. This evaluation of
k‘is of limited accuracy, but there ig a distinct indica-
tion of delocalisationsof the tgg electrons.

—~X~ ~X~ -

The UV absorption spectra of these compounds show

absorption band at 23f~46 mpae, The ligand in the anionic

form has an absorption band at 245-46 mpaa, The ligand

chelated with a proton or a metal ion (e.g. Sr,Mg,Zn)
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containing no incomplete shell of d-electrons has an abso-
rption pand at 2%6=38 mA . The band observed at 23%1-33 m AR
is attributed to the ligand chelated with a metal ion (e.g.
Co, Te) containing incomplete shall of éeiectrons and
involving stronger intefaction of the metal with the ligand.
This is confirmed by their @g values.

Ve adopt the HMO method for evaluating the ii-

.energy levels of theé crossed conjugated system

n——

0 N 0
N . . L x
- C .~ 0= , using the values o g = o 2% o= N
as unity and neglecting h. The ¥T-~energy levels are repre-
sented in fig (g-i). We find that am = 1.1, and it corres-

ponds to the absorption band at about 40800 ,cm"1 for the

ligand anion. The effects of d%bond;ng and If;bonding oh
the highest cccupiéd and lowest vacant II~oréitals of the
ligand are considered in figm(g~ii);'62Bonding with chela=
tion results in the modificaﬁién of those energy levels so
that the value of am increases aﬁd an absorption'band is

1a Further, when M — L 2¥-bond

observed at about 42000 cm
formation takes place through the utilisation of the metal‘
tzg electrons and empty ligand ii orbitals,lthe energy leve-
1s modify further, resulting in the additional increase in
the value of .am. An absorption band is observed at about

1

43000 cm”' in OK Co and OK Fe, confirming TL-bonding in them.
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2.(a) 2,3-Dioxobutyranilide_diozime :

2,3~Dioxoﬁutyranilide~2—oxime was treated with'
hydroxyl amine to obtain 2,3~dioxobutyranilide dioxime.
(eq.h).
o It is in agreement with the suggestions of Knorr
and Reuter (230) and Talati (224). It would be capable of
existing in four steroisomeric forms +..(XEII). However,only
one product is isolated (224,23%0). The stereoisomeric nature
of the product can be deduced on the basis of the chelating
properties of the isomeric forms as follows :
Syn«dioximé would be incapable of forming metallic complexes.
Anphi dioxime would form greenish yellow compounds with
nickel in which the dioxime molecuie would act ag a dibvasic
acid, Anti-dioxzimes would form metal complexes with nickel'
.in which the dioxime molecule would act as a monoﬁasic acid.
The dioxime under investigation is known to form the complex
with nickel in which the dioxime molecule is found %o act as
a monobasic acid. Hence the dioxime is suggested to have anti-
dioxime structure (224). This is also in accord with the
observation of Ishidata (267) that the dioxiﬁe obtained from
~C0~-G(=NOH)~ would have an anti-dioxime configuration.,

it has absorption band at 233-34 mpu in aquedus
solution, at 236-38 mu in alcoholic solution and ab 271-74
miu in alkali solution. The X band observed at 233-38 mu is
attributed to the crossed conjugated‘systém CLOXETIT) (224).
. The X band observed at 271-T74 matr is attributed to its ionic

tautomer (233).
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Talati (224) investigated the éomplexes of 2,3~
dioxobutyranilide dioximé. Desai (223) prepared the iron
complex of the ligand. The product obtained by him was for- ,
mulated as Fez(L)3 (0H) (520?5_ We have studied the prepara-
tion of the irén complex by another method. The absorption

spectra of the complex are presented in figs5 and 6.

2 (b) Iron (II) complex of 2,3-dioxobutyranilide dioxime :

B e e i s . . S s S S S A W o T Soam g S e oA S S W s 50 G s WD B e M S S L et S

It was pr?pared at the ether~water interface in
the presence of sulphate and acetafe ions and was rgcrystalim
ised from chloroform + petroleum ether. It is soluble in
alcohol, acetone, benzene, chloroform, pyridine:and dimethyl
formamide. On the basis of analysis, if is formulated as
T xLrv).

One of the two iron atoms in the complex is 6-
coordinated and diamagnetic and the other atom is paramagne-
tic. Only one paramagnetic atom is present in the complex
molecule. Hence the molar magnetic susceptibility is used in
calculating the magnetic moment. The moment is obtained as
5.0 B.M. and indicates ionic nature of the atom.

The“absorptioﬁ band (K-band) in the UV spectrun
is shifted to a shorter wavelength and hencé is not observed.
The absorption spectrum in the visible region contains should-
ers at 560 mat and 470 mgt. These are considered fto be the
charge transfer bands. The colour of the sclution is unstable

#

. and fades on standing.
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It was preparédlfrom 2,3=-dioxobutyranilide-
2-oxime -and phenyl hydrazine. The reaction is represented
by the equation (i). )

Desai (233) showed that it has an anti-confi-
guration. He studied its absorption spectrum and showed
that the absorption bands are at 240 mgau, 302 mpu (sh)
and 324 mge in methanol. He prepared its mickel and cobalt
complexes and studied some of their properties.

We have prepared the comdplexes of the ligand
(0Z) with ©barium, aluminium and zinc. Desai (233) could
isolate th; oxidation product of the ligand but no complex
with copper. We have isolated a product containing copper.

We have studied their absorption spectra (figs.7,8). Their

absorption bands are presented in table 34.

The complex was prepared at the ether-water
interface in the.presenoe of ammonium hydroxide. It is
soluble in alcohol,'acetone, beqzene, ether, chlofofo:m,
pyridine and dimethyl formamide. On the bhasis of analysis,
it is formulated as {ZLV). .

, Its absorption bands are at 244 mau, 304 mu:
(sh) and 324 m}m; The ligand spectrum maintains its shape

and bands in the spectrum of the barium complex of the
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CHq— Cl': o 7L,4/2/WV//<{//5 C//g——lC= NAH gt s
Cl:: O o C": NOAH 7/‘/7/20
CH NH=C =0 C HHNH-C =0
£g. (1)
/‘{///C“g//g
N = C—CH
BQ ‘ 3
N = C—CONHC Hs
e v
O
(xLV)
A HC s /AI///C(//;
N=C C//j N C’ CH
‘\
; = C CONKHEHs \N C CONHGH,
o
(XLvi) ( XLVl
AN=C-CH3 - =
Cy [ AN t ANEETCAs
& CeTs NN (04), N
= C-conng s ‘N = C-CONHEHs
S ;
(X) (b)

(vam)
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ligand. The molar conductivity of the solution of the
complex is calculated as 200. It indicates that the dilute
solution contains barium in the ionic form. )
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3 (c) Aluminium complex of the oxime-hydrazone (02-41)

Attenpts were made to prepare aluminium com-
plexes of ﬁhé oxime-ketone, the.dioxime and the oximew
hydrazone. Uniform products could not be isclated with the
oxime-ketone and-theldioxime. The complex waéfﬁﬁ?egxﬁﬁﬁ-
hydrazone in the alcoholic solution in the presence of
acetate ions and was mecrystallised from methanol, On the
bagis of analysis, it is formulated as (XLVI),.

It is insoluble in water but soluble in\vari-
ous organic_solvents., It is assumed to have octahedral

configuration.

3. (@) Zinc_complex of the oxime-hydrazone (0Z-Zn)

- s " G 1200 PO o T ot o W s s Wl Yo D D Al . WD s bt s o Yt ot s N S aas S "I S
3

The complex—was cbtained at the ether-water
interface and was recrysfallised from chloroform + petroleum
ether.It is soluble in alcohol; acetone, benzene, chloroform,
pyridine a@dvdimethyl formamide. On the basis of analysis,it
. is formulated as (XIVII).

It gave a positive test for acetate ion. Its
‘absorption spectrum contains bands at 240 mpt, 304 mpm.(sh)
and 324 mptr. Its molar electrical conductivity i3 calculated
as 22, Hence it is considered to be a non-electrolyte and

possibly having a tetrahedral structure.

S o Sl S v o — - s g o w2t s 2t o 2

The complex was obtained at the ether-water
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“interface and was recrystallised frou ¢hloroform + petros
leunn ether.It is soluble in alcohol, acetone, benzene,
chloroform, pyridine and dimethyl formamide. On the basis
of analysis, it is Tormulated as (XLVIII-a).

Desai (2%3) attempted to prepare the copper
complex and was able ‘o isolate the substance which was
characterised by him as (XLVIII-b).

The copper complex obtained by us is of (XLVIII-b)
Its absorption spectrum is different from that of the oxime-
hydrazone but is similar o that of (XLVIII-D).

Its magnetic moment is calculated as 1.76 B.M.

3. (f) Complexes of the phengi hydrazone_of 2y F=01l0X0~

butyremilide~2-oxime : general 3

We zre successful in preparing the non-~transition
metal complexes of the oxime-hydrazone. Basic aluminivm comple
ex was obtained becamwse of the use of the basic aluminium
acetate in the preparation.Zinc complex is an addition pro-
duet. It shows that the oxime-~hydraxone can also act as a
coordinating asent instead of as an acidic‘agent.

We have confirmed the abservation of Desai that
copper (II) catalyses the oxidation of the oxime-hydrazone.

e

—— - -
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and methyl amine and its transition metal :
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4 (a) Ozime Schiff base :.

I% was obtzined from the reactants (vie-oxime
ketone and methyl amine ) in ether as represented b& the
equation {j).

Since the oxime-ketone is shownito have the
syn~amide structure, its Schiff base can have two isomeric
forms (XLIX).

Anti-configurabtion is attributed to the product
on the‘basis of the following observations ¢
(1) Oxime of 2, )—le zobutyranilide-2-oxime is shown to have
anti-configuration (224) ;

(ii) Phenyl hydrazone of 2,%-dioxobutyranilide-2-oxime is
shown to have anti-configuration (233).

(1ii) Amphi-structure would not favour the formation of me-
tal complexes with the transition metal ion due %o the steric
effect of the alkyl/aryl grouv (L) (237).

Anti-structure would févour the formation of
the metal complexes, The ligand under investigation forms
metal complexes and may be considered to have an anti-
structure.

The ligand (OA) is soluble in various organic
solvents, Its absorptidﬁ spectra in alcoholic and alkali
solutions are presented in fig.{9) and the absorption bands

are presented in table 35,

Patel (237) observed that the absorption spec—
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trum of the Schiff base where R = GSHS is different from

\
c
that of the Schiff base where R = ¢ H_.CH.. He attridvuted

675772

i to the presence of the -CH_ -group inbetween the crossed

2
conjugated system (LI) and the phenyl group.
The absorption bands of the oxime-Schiff bases
(where R = C6H5— and OGHSCHZ—) are also presented in table
35. We find that the spectrum of the ligand QOA) where
R :C‘H,:3 is comparable to that of the ligand where R=C6H5~OHQ.
The ligand gives :characteristic reactions with
Mn(II), Pe(II), Co(II), Ni(II), Cu(II), 2Zn(II), etc.,These
reactions are investigated further. The products are isola-
ted and studied to elucidate their nature. Their magnetic
moments are presented in vable 36, Their absorption spectra
are shown in Tigs.10 and 11 and their absorption bands are

given in table 37.

4.(b) Nickel (II) complex of the oxime-Schiff base (O0ANI) :

SR 0 T SO o e e G ot g e A . e o H S et Ay ok S St T Tt T T e S S ke Al S S s NS o il S Bt S . W

The complex was obtained at the ether-water
interface and was recrystallised from chloroform 4 petroleum
ether, It is soluble in alcohol, acstone, chloroform,benzene,
pyridine and dimethyl formamide. On the basis of analyeis,
it is formulated as (LII).

P¥eiffer (239) prepared the nickel complex of
the Schiff base from 2,%-butane dione monoxime and methjl
anine and showed the similarity of its gtructure to that
of nickel dimethylglyoximate.

Talati(224) prepared the nickel complex of the
dioxime of 2,3~éioxobutyranilide; He found it to be diamag-

netic and suggested a sgquare planar structure & for the
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“cgﬁplex comparable to that of the nickel dimethyl glyoximate.
’ Desai (233) prepared the: nickel complex of the
phenyl hydrazone of 2,3~dioxobutyrenilide-2-oxime. He found

it to be diamaznetic and suggested a’square planar structure
for the complex comparable to that of the nickel dimetﬂyl
glyoximate.,

Patel {237) prepared the nickel complexes of the
Schiff bases of 2,3-dioxobutyr(aryl) amide-2-oxime. He found
then to be paramagnetic and suggested that these were the first
examnple of a series of paramagnetic nickel complexes with
glyoxime-type ligands.

Magnetic moment of the complex is found to be 3.4 B.
M., indicating the presence of two unpaired electrons.

Sellwood (268) writes : All complexes in which
nickel is‘bonded to four nitrogen atoms, irrespective of whether
these nitrogen atoms belong to the pyrrole ring, oxime or
triazene ring have proved to be diamagnetic. But if for some
reason, the chelate groups are prevented from assuming a
coplanar configuration, it is to be expected that the resulting
disturbances will be reflected in the magnetic moment of the
metal ion.

If the complex is assumed +Ho have a cigétructure
(LIII)"Same distortion due to steric effect may occur and the
complex would acguire tetraheéral configuration,

The complex can be‘obtained from OXIi and methyl-
amine. It would indicate that the paramagnetic nature of OKHi
is maintained in OANi. Ve suggest, that the strength of the

ligand field is not enough to bring about spin-pairing. Ve say
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value of A/ k% as 7800 cm

that merely the presence of four nitrogen atoms bonded

a pickel atom without steric strain should not be conside-~

red enough criterion for the magnetic nature of the

complex. The complex is suggested to hav¥e trans octahedral

configuration. Using the equation (K), we calculate the

-1
L]

*

The complex has an absorption band at 240-4 mpux
in its UV spectrum: The JL - IZ& band of the complex is at
a longer wave-length than that of the ligand, This would re-
sul% from the extensiocn of the oonjﬁgation of the ligand T

-~ sysvem. dHence we suggest that the metal atom acts as a

bridge betwesen the two ligand groups and that the delocalis-

_avion of TJ-electrons through the metal atom becomes poss-

ible. Thus the 5-membered ring system becomes completely
conjugated. ‘Vhen a 4-membered linearly conjugated diene
type or diketope type IT-system or a 5-membered ring
sysbem contain ing a diene type or dixetone type ¥i-system

changes to a S5-membered c¢yclic conj ted YI-system, the

(,w

decrease in the energy of transition or the increase in fhe
wave length of absorption is observed. It provides additional
support for our contention that the nitrogen atoms of the
ligand molecules which are bonded to the nickel atom are
coplanar with the nickel atom.

Ho bhand is observed in the visible spectrum in
the range investigated.

4. {¢) Copper_complex obtained from the oxime-Schiff

base ( OK-Cu) :

The conplex was obtained at the ether-water inter-
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face and was recrystallised from chloroform + petroleun :
ether. It is soluble in chloroform, pyridine and dimethyl
formanmide., On the basis of analysis, it is formulated as
(XZXV).

The ligand OK was obtained from the complex when

ik was dissolved in acid and extracted with ether, The magne-

[

tic moment and the absorvption spectrum of the complex are the

gsame as tho

=
w0
[0

for OK-Cu. The results show that the copper

complex of 0L wovld be very unstable and would get converted
to the covper complex of 0K, indiczting the unstability of

O0A in presence of copper. Desai (233) observed that the phenyl.
hydrazone of 2,3-diozobutyranilide~-2-oxime uwnderwent oxidation
in presence of copper. Patel (237) showdd that when the Schiff
bases are formed from aroﬁatic anines, they could not form the
copper compnlexes containing the ligand to metal ratio of 2:1.
Thus the’Schiff hases obtained from the aromatic amine and

the aliphatic amine of small size differ in their behaviouy
towards copper. -

4. {d4) Cobalt_complex of the oxime-Schiff base_(0i~Co) 3

- — iy W Mt MR sk Mo ot - e St e bt T iy ith i . W s . Bk P B i e W I e s

, The complex was obtained at the ether-water inter-

face and was recrystallised from chloroform + petroleum ether.

-
ot

is sbduble in alecohol, acetone, benzene, chloroform, pyridine
and dimethyl formamide. On the basis of analysis, it is form-

ulated as (LIV).

The structure is comparable to that of 0K-Co. Its

magnetic - moment is calculated as 1.90 B,M. Hence low spin

octahedral structure is suggested for the complex. Using the

equation (g), we Tind that the value of A/ k% is 17100 cm-1.

v P
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5
It has an absorpbtion band at 258 mpa . The
. = 7I¥ vand of the ligand hag shifted towards a longer
wave length on complex formabion with cobalt (II). As discu-

ssed in the case of the nickel complex, the conjugation

0]

)

of the ligand JI-system is extended by the metal. atom.

The extension of conjugation is associated with the decrease
in the energy of transition or the increase in the wave leng-

th of absorption.

-

Ho band is observed in the vigible spectrum. In this

. , doe X
respect, it resembles [[Co ( NO,) ]™~.

4. (e) Iron complex of the oxime-Schiff-base ( 0A-Pe) :

e ot e B e 2 e i o i B

S

The complex was prepared from the alcocholic solution

in the presence of sulphate and acetate ions. It was recryst-
¢ s
allised from chloroform + petroleum ether. It is soluble in

chloroform, alcohol, acetone, benzene, ether, pyridine and

. i 5y

dimethyl formamide, Precini

A

tates of barium sulphate ave obtain-

d when it is treated with barium chloride. On the basis of

®

-t

S

analysis, it is formulated as (LV).
It has an absorption band at 550 mah. in ivs visible
spectrum. The band mey be considered to be z veak charge

¢

o]
fa

fer band.
Its absorption band in the UV spectrum is at 248-52
. mpr . The ligend TR—ITX- band has shifted towards a longer
wave length on complex formation., As suggested earlier, the
conjugation of the ligand ¥J- system,; is extented by the metal

atom. The extension of conjugation is associated with the decr-

ezse in the encrgy of traasition or the increase in the wave
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The nmagnebtic moment of the complex is 3.6°
B.¥M, It indicates the presence of two unpaired electrons.

4

We suggest that the complex has a sguare planar structure.
( It is known that the square planar ferrous phthalocyanine
nas the magnetic moment of 3.8 B.M. at room temperature. )
4. (£)  Hanganese complex of the oxime-Schiff-base (0A-Mn)

N

The complex was propared from the alconolic

soclution in presence of acetate ions. It is soluble in pyridine,
and dimethyl formawide. Manganese is precipitated from the
solution as manganese sulphide by hydrogen sulphide. On the

N

basis of analysis, it if formulated as (LVI).

It hag the magnetic moment of 6.04 BslM. The
spectra of the complex were not investigated.

4. {g) Metal complexes of the oxime-Schiff base (04-M) :

—— o ot Yot T (o S W It SN P i U U LD VA s B i S Sl A S R S e S S

gemeral

We cen compare the relative nature of the
complexes of O0A and QK, Ve fina that ti) the complexes of (a)
cobalt and (b} hickel zre similar in formula, and many proper-
ties, (ii) the compléxes of (a) iron and (b) manganese are
different in many respects, OA behaving as a coordinating agent
and not as an acidic agent like OX, and (i1ii) the complexes of
copper are the same, OA being converited into OK in presence
of copper.

The extension of conjugation of the ligand
Yi-system through complex formation, as suggestéd from the
study of their UV specitra is

24 .
M {0 Pt (o2t
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We also find that the values ofd/ 12 Tor

B

I

>
2

nickel and cobalt complexes are 7800 cm™ ' and 17100 em™ !
respectively. A/ 12 > 33 for the cobalt complex and

hence soin-pairing would take place, Spin-pairing is

ot

found Lo take place in the complexes of cobalt and iron of

both ligands from the magnebic measurements.
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.ITI.5. Schiff base from 2,3=dloxobutyranilide-2~oxine

- sburn oy B s S ol S D AL ot Mt S Vo D e D KD Lo i S W S b A O ot S I s S D VN Al S o W B TR Sl S 1D

“u—u““-‘-‘*m-‘-——ww—‘_ww—u—w—— ot " O ot s P i W 0

complexes .

P N L i a2

5.(a) Oxime-Schiff base (0C).

D A TS . o D T N et ]

o

. It was prepared from the reactants in ether as
represented by the equation  (1). A
| Since the oxime ketone is shown to have the
syn-amide structure, its Schiff base can have two isomeric
forms (ILVII).
Anti~configuration 1g atvttributed %o it on the
basis of its similarity to OA.

Its ebsorption spectra in alcoholic and alkali
tions are presented in fig.12, and the absorption bands
are presented in table 38. The absorption curves and the'
absorption bands of OC ean he compared with those of other

oxime Schiff bases ( R=alkyl, O, H_CH o= aryl). It shows that

5
the spectrum of OC in methanol in similar to that of the
ligand when R = alkyl or C6HSCH2~, and that the spectrunm
of 0C in alkali- resembles more %o the 1i gand vhen R = aryl,
The ligaend gives characteristic reactions with
¥Mn(II), Pe(II), Co(II), Wi(II), Cu{II) and Zn{II). Their
regctions were studied further and attempts were made to
isolate the complexes. It was not possible to get Cu(IIl),
Mn(II) and Zn{II) complexes of any definite composition.
Complexes with Wi(II), Co(II), Fe(II) were isolated and
studied. Their magnetic moments are presented in table 39.

Their abscorption spectra in the ultraviolet and visible

regions are shovwn in figs. 13 and 14 and their absorpvion
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bands are given in table 38, , ‘ '

The complex was prepared from the alcoholic
solution in the presenéé of acetate ions and was recrystall-
ised from chloroform + Petroleum ether. It is soluble in
alcohol, acetone, benzene, chloroform, pyridine and dimethyl
formamide, On the basis of analysis, it is formulated as
(LVIII-a).,

It shows that the ¥ two ligand molecules caunot
combine with nickel atom. It may be attributed to the strong
steric repulsion. Its magnetic moment is 3.03 B.M. It may
be related to the distorted octahedral crystal field, resulting
in the formation of a spin-free complex.

It has an absorption band at 590 mue. in the
visible spectrum. ﬁinoe the distortion of the crystial field
does not appear, simple, no attempt &5 made to decide the
nature of transition.

5. (¢} Cobalt complex obtained _from the oxime-Schiff base

. W ot o - o U e S S S i Ao e (500 A S e S A B N b Gt s L Mk e et s St S

>

(0¥ Co C) :

The complex was prepared from the alcoholic solution
in the presence of acevate iohs and was recrystallised from
chloroform + petroleum ether. It is soluble in aleochol,acetone,
benzene,chlorcform, ether, pyridine and dimethyl formamide.
On the basis of analysis, it is forﬁﬁlated es {LIX).

The lizand 0K was isolated from the complex by
diésolving it in the acid and ettfacting with ether. It may be
noted here that the ligand OKX forms a complex HCOLB.

s
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Different nature of the complex obtained in the present
cage is the result of a different starting material. The
ligand OC provides considerable steric repulsion when
second and thiré ligand moleeules would react with the
cébalt atom., At the same time, the ligand attached to the
cobalt gets converted into OK. In this process, only two
ligand molecules converted into OK molecules remain linked
to cobalt,

I%s magnetic mome%t igs found to be 2.83 B.I.
It is related to the tetragonal nature of the complex.

5. (&) Iron_complex of the oxime~Schiff base (0C Fe):

- - - —— — - -

The complex was prepared from the alcoholic
solution in the presence of Sulphate and acetate ions and
was recrystallised from chloroform + petroleum ethér. It is
soluble in alecohol, acetone, benzene, chloroform,ether,
pyridine and dimethyl formamide. On the basis of analysis,
it is formulated as (LVIII-b)..

Its magnetic moment 'is found to be 3.05 B.M. It
indicates the presence of two unpaired elecirons. It is =
related to the distorted weak oetahedral crystal field. It
has an absorption band at 240 - 4 mpu in its UV spectrum
in solution,

5. (e) Metal complexes of the oxime-Schiff base (0C-M)-

T S o T o, " > oo Ut Bl S ke A ¥ et . W WL VAl 2 kT W WA M D G e ikt BN S M W . A

general

When ® we conpare the ligand QA with the ligand
0C, we find that the small methyl group is replaced by the

3

bulky cyclohexyl group. Tne group is attached to the
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‘coordinating imino group and hence would cause considerable

e

steric interference to the formation of m square planar

(sz) or octahedral (MLE)" complexes., Thisz is reflected

in the complexes obtained. The nickel ard iron complexes

contain the metal +to ligand ration of 1:1 as exvected on

02

sberic considerations.

Purther, the ligand OA is found converted into

™~
'y

the ligand OKF in its copper complex (OF Cu). Such a complex

could not be isolated with the 1i 0a

[

g
2
-
foh)

-
s

becauze the complgx
with eopper to ligand ratio of 1:2 would not be formed. In

the case of eobalt, metal to ligand ratie of 1:3 is expected.
In that case, the ratio of 1:2 is found and the ligand 0OC is

"

coenverted into the ligand OK.
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I1I-6. Schiff base from 2,3-dioxobutyranilide-2-oxime and

et Yot oty e e s B ey T Lt T o M T W 1 o )

,6-diaminchexane and its transition metal

- —— T . — - s W T S e b 1t Sy T e

complexes ¢

——. T ——, o~ - .o

6. (2) Oxime Schiff base (OD)

g, W 11t Bl D A T D S S s OOR N

-

It was prepared from the reactants in ether as
Irepresented by the eguation {(m).

Thus a tetradentate (ie.bis-bidantate) ligand is
formed. From its similarity to the other vic-oxime Schiff
bases, 04 and 0C, its oxime-Schiff base grouping is conside-
red to have an anti-configuration.

Its absorption spectra in the alcoholic and alkali
solutions are presented in fig.15 and the absorption bands
are presented in table 40. The absorption curves and the
absorption bands of 0D are similar to those of 0C in both
alcoholic and alkali sclutions.

The ligand gives characteristic reactions with
Cu(II), Ni(II), Co(II), Pe(II), Mn(IT) and Zn(II). Their
reactions were a studied further. Products were isolated in
each case and investigated for their different properties.
Their magnectic moments are presented in table 41, Their
absorption spectra in the ultraviolet and visible regions are
shown in figs. 16 and 17 and their absorption bands are
presented in table 40.

The tetradentate ligand can combine with the
metal atom in the ratro of 131. The complezes formed will be
monomeric if a single ligend molecule combines with t

atom, dameric if two ligand molecules combinem with two : :i.
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al atom and the 4
tively in the polymeric
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It is soluble
form, pyridine, di-

of analysis,it is

to be 3.07 B.M. It

aired elecctrone and may

the distorted octahedral crystal ficld,

It has an absorption band a2t 242 ma in its UV
spectrum. Tue ligand 73 - If* hand has shifted to a longer
wave length oun complex-~formation with nicxel. It indicates
the extension of conjugation of the ligand TI-system in the
comnlex. L conjugated ring system ic obtained, It has resu-
1ted in the lowering of the energy of transition of the
increasge in the wave-length of absorption.

6. () Copper complex of the bis-oxime-chiff-bage(0D3u)
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the case of the
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. nickél complex, the conjugation of the ligand FI-system is
extended on complex formation and a conjugated ring system
is formed. It has resulted in the lowering of the energy
of transition or -the increase in thé wave length of absor-
p@ion.

It has an absorption band at 600 maw in its
visible spectrum. It may be related to %he distofted,octahe-
dral crystal field. The distortion is likely to be trigonal

(fig.h). The band may be attributed to the
E —— "4 transition.

The magnetic moment of the complex is found to be
1.57 B.M. The value is low and may be attributed to the spin~
spin interaction leading to the antiferromagnetic behaviour.

It is likély that the copper atoms are weakly bonded.

e e WA o W s = L R D T Gt e s S g 4HD 5 TR N it O et Suy s o W i, Vi IR e W ol T D G T St o S

6. (@) Cobelt cemplex of the bis-oxime-Schiff-base (0DCo)
.The complex was prepéred in the alcocholic sélution
in the presence of acetate ions and was recrystallised from
chloroform + petroleun ether. It is soluble in alcohol,acefone
benzené, chloréform, pyridine and dimethyl formsmide. Om the
basis of‘analysis, it'is formalated as (LX-b).
It has an absorption band at 248 mui in itsﬂUV

spectrum. The ligand T3 -—é'IfX band has shifted to a longer

1

wave-length on complex-formation. It indicates the extension

£

of conjugation of the ligand 2Z¥-system on complexzx-formation.
It results in the lowering of the energy of transition or the

increage in the wave-length of absorption.
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- Its magnetic moment is found to be 2.10 B.I.

‘

Iv is reclated +to the strong octahedral crystal field, and

indicates ,octahedvral configuration for low~spin cobalt

complzx.Using the equation {(g), we cbtain the value of
1

2 - - .
A/ k° ag 6730 em” . Since spin-pairing has taken place, A

should be large (A D> I) ; in other words, k should have @

emall wvalue, indicating counsiderable delocalisation of the
matel © aelectrons.

28
65.(2) Iron cemplex of the bis-oxime-Schiff-base (QDFe)

o i bPnipi s Ui LDE plorm9idiipmouiis

The ccaplexz was prepafed at the chloroforn-
water interface in the presence of sulphate and acetate
ions and was recrystallised from chloWoLorm + petroleum ether.
It is scluble in alcohol, acetone, benzene, chlerqform,
pyridine dnd dimethyl formamide. On the basis of analysis,

it is formulated as (IXI-b).

§_.

It has an absorption band at 242-4 mga in its
UV spectrum. The ligand If —> Ii& band has shifted to a
longer wavelength on complex-formation, It indicates the
extension of conjugation of the ligand I¥¥-syctem on complex—
formation. It leads to the increase in the wave length of
absorption on complex formation.

It has an abscorpticn band at 580 ma in its
visible spectrum. It is a charge-transfer band.

Its magnetic moment is calculated as 2.80 3.H.

t may be related to the distorted octahedral crystal field.

=

he distortion is likely to be tetragomal.

d
6. (£f) Manganese_complex of the bis-oxime-Schiff-base (0Din)

_..-.-‘.._u.......— D i i e o W T et oD d LD i S S N s Ol

1 complex was prepared in alecololic soluvion

in presence of acetate ions and was recrystallised from

I
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chloroform + petroleunm ether. It is soluble in alcoﬁol,
acetone, benzene, chloroform, pyridine and dimethyl
formamide. On the basis of analysis, it is formulated
as (IX-c).

It is considered to have an octahedral structure.
.

6. {g) Zinc complex of the bis-oxime-Schiff-base (0DZn) :

i . e e S e S o S it o Yt et S ST R S . T, 8 S S A S P SO, o, . ot o o T 2 S,

The cowplex was prepared in alcoholic sclution

[N
I

3
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h

ve lons and was recrystallised from

-

chloroform + petrocleum ether., It is coluble in alcohol,

-
aceva

acetone, benzene, cnhlorcform, pyridine and dimethyl formamide.
.

It gives test for acetate, On the basis of analysis, it is

It may nave an octanedral sitrucioura.

es of bis-ozime-Schiff-bace (0DM): general
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6. h) Comple

14

[
h
o
i.}
4]
]
O
i
}.J-
&
(o]
H
2
o
-y
2
b
4
[
U
(’
123
°
o
O
iy
=
O
L
4]
0
&
o
-
[}
-
$
&
o
D
}..J
1633
O
e
©
ct
\’D
j )

Lizend ohtained from benzidine or p-phenylene diamine. Ilow-
ever, complexss were prepared when the metal salt was irea
with OX end the diamine. The zeneralisations from his- studies
are that (i) vhen the chlorides of copper and nickel and the

£ iron are used, the acid Awnions sre not replaced



. the . i .
in,case of menganece, cobalt, nickel and copper but not in

the cese of zine. Further, the sulphate ion is replaced

e £ind that normal conmplexes are formed wi
manganese, cobalt and nickel, while basic comnlexes are
obvained with irvon =2nd copper.

If 2 comparison is made between 0D and O4A, we find
that 0D, unlike Ci,is not converted into OK in the presens

ce of copper ions,

2]

imilarly i$ o comparison is made between 0D and 0C,
we find that 0D, unlike 0C, is not converted into O£ in the
presence of cobalt ion, These results show that 0D is more

stable than OA or 0C.

—t

Je . have suggested that ocitahedral complexes are

formed with cobalt, manganese and zinc, and distorted octa-

hedral complexes are ohtained with copper, nickel and iron.
Complexes of a few quadridentate ligends (Schiff.

-

bases) are known. Complexes of bthe Schiff bases obtained

3

from a diamine and acetylacetone are studied by Morgan and
Main-Smith (269), Ueno and Martell (270) Dndzk and Holm(271),
tcy; Complexes of the Schiff bases obtained from the diam~

re studied by Hall and Vaters (272),

9‘3

ine and salicylaldehyde
Tsw-unaki (273), Hughes, Wilmarth and Calvin (274), Pfeiffer
and Glaser (275) etc. We have presented here ocur magnetic

and spectral studies on some ccnolexeg of 0D,
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ITI. 7. Transition metal complexes of tridentate ligand
___________ NG A it R ingect = St
(oxime-Schiff-base-cerboxylic acid)

7. (a) Tri-dentate lisand and its complexes

In continuation of our etudies on bidentate
and bis-bidentate ligends obtained from The ozime-kelone
e

and mono-or di-amines, we attempted to presare the tri-

cf‘
[6)]

@

dentate lirand from the oxime-ketone and glycine{amino

acciic acid); however, we could not isolate the product of

the desired compositican. Hence we tried to prepare the

transition netal complexes of the suggested ligand by di-
fferent methods. In fthe Tirst place, we mixed the acetate
of copper or nickel with the oxime-ketone and glycine,

13

Product containing the tridentate ligsand could not be ob-
tained. Ve, then, prepared the copper and nickel complexes
again, we failed to isolaue'the product of the tridentate
lizend. In ancther attempt, be prepared the di-glycinates
of copper and nickel and treated them with the oxime-ketone.
The products were isclated and studied. Their abgorption
spectra in the visible region are presented in fig.(13).

h sed in table 42 '

It was prepared from the di-glycinato nickel
and the oxxne~ﬁefone 2t the ether~water interfuce and was

recrystallised from chloroform + petrcleum ether. It i

w

soluble in chloroform, pyridine and dimethyl formamide.’
On the basis of analysis, it is LOTMUlaue& as (LXIII).
The formula Indicates the mixed ligand nature

0f the complex. We find that the two glycinate
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ions are not revlaced from the complex by OK.However, ;
one of the glycinate ilons reacts with 0K, forming a
te Schiff base,
Ites magmetic moment is found to be 2,82 B.M.
t indicates the vresence of a distorted octahedral
. . 4@ -

crystal field. The distortion is likeliy to be teitragonal,.

7. {c¢) Copper complex

It was prevared from the di-glycinato copper
and the oxime-ketone { 0K) at the ether-water interlace
anG was recrystallised from chloroform + petroleum ether.
ig soluble in chlorofornm, pyridine aand dimethyl
formamide. On the bagis of analysis, it is formulated as
(IXIV).

The formula indicates the mixed ligand nature
of the complex. Ye suggest that the glycinate ion is
replacedvby OK and that one of the two OX esnions reacts

with glycinate ion forming o Schiff base, resulting in a

The absorpticn hand in the visible spectrum

3

i
at 590 ma. It also indicates the presence of the distorted

4]

octahedral crystal field.
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Although, theoretically it appears possible to

prepare octahedral complexes of the tridentale ligands with



o om
6-coordinate bivalent metals, we find it diffieult. to
prepare such eomplexesg, The complgxes'obtainea by us
apparently con@ain bidentate and tridentate ligands. Exact

nature cannct be established from these studies..
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ITI.8. Oxzximino ligands :

2,3=-dioxobutyranilide-2-oxine and its deri-
vatives éuch as dioxime, oxime-~-hydrazone, oxime-~imine,
etc. have been widely used in our laboratories for the
preparation of their complexes and the study of their'
properties. We extend these studies to the preparétioﬁ
of 3-phenyl 2,3-dioxo prapiénanilide 2=0xime and its
desivatives,

3~Phenyl 2,3-diozopropionanilide~2-oxime
was prepared from benzoyl acetanilide by a reaction similar
to (a). Ethyl 3-phenyl 2,3-dioxopropionate~2-oxime was
preparedxfrom ethyl benzoyl acetate by a similar reaction.
For the purpose of comparative studies,o¢ and @ benzil
monoximes, 1,3-diphenyl 4-isonitroso pyrazol-5-one and
3~phenyl 4-isonitroso isoxazol-5-one were prepared,Their
absorption spectra are pfesented in figs. 19 to 23 and
their absorption bands are presented in table -43.

We find that the absorption band of the oxime-
ketone ( anilide)(LIV-a) is at 253%-4 mu: in alcohol and
at 256 mpa in alkali solution,similarly, the absorption
band of the oxime-ketone ester (LXV-b) is at 249-50 mpA in
alcohol and at 250 mpu in slkali solution. When the spectra
of these compounds are compared with those of 2,%-dioxobu-~
tyranilide~2~oxime, we find that the new ligands do not
show any shift in the band position with the change in )

mediun from alecohol to alkali. Such:difference can bhe acé—

ounted for from the study of the spectra of benzil monoxines.

i
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In the case of @~benzil monoxime,the band is not snifted

t ;

in position with the change in solvent from alcohol to
alkali; on the other hand, in the case of od~benzil monoxime,
the band is ‘shifted in position with the change in solvent
from alcohol to alkali.Hence it is suggested that 2,3~
dioxobutyranilide-2-oxime resembles a&benéil monoxime and
confirms the anti-oxime-ketone nature (XXXI~-b) for both

of them, and that 3-phenyl 2,3-dioxopropionanilide-z-oxime
resembles @~benzil monoxime and indicates syn-oxime-ketone
nature (XXXI-a) for hoth of them.

The difference in the structure of these compounds

ig reflected in their properties. The aliphaiic ligand

XXXI) could be readily conve}ﬁed into various derivatives
by converting the ketcone group into the oxime group, imine
group, hydrazone group, etc. On the other hand, the reacti-
vity of the aromatic ligand (IXV) is much reduced. We failed
to convert <the ketone group*inté the imine group, hydrazone
group, etc.

We also observe that the aliphatic ligand (XXXI)
gives a characteristic iron-blue reaction ; it is not given
by the aromatic ligand. |

We further note that the aliphatic ligand gives
the X-band, particularly in alkali solution; it is not
observed in the UV spectrum of the aromatic ligand,even in
the 21kali solution.

We suggest that all these properties are inter-

related, and that the aromatic ligand can be much less
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ugeful for the study of the complezes.
This spectral comparisan can be extended to other

K

oxiume~ketone systems. Tus, the specirom of 1,3-dipheny

¥

4-isonitrosc oyrazol-~Seone in alkali solution regeunble

1]

yraailide-2-oxime and elbenzil
monoxime in alkeli sclution in having two absovpilon
bands. Similaryly, the spectrum of 3-phenyl 4-isonitrosc
bands and hence resembles those of 2,3-diozxobutyranilida—

2-oxime and ¢-benzil monoxinme
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across a recent publication of Lacey, Macbhonald,
McConnell and Shanmon in chemical communications (19,

1206, (1971)). They prepared a nickel complex usiag
acetyl acetone, sodium nitrite, methyl awine hydro-
chlorideynickel acetate and ammonia, From the Z-ray
erystal structure investigations, they formulated it -
as (IXIX). The study of its spectral and magnetic
properties, when carried out, will heln» us in corre-
lating our compounds with (IXIX). ¥We believe, that it
will provide interesting resulis.

9. (v) Iren (II) complezss:

The ozxime-xetone, the dioxime and the oxime-

imines, under investigation, give a characierestic iron-
blue reaction., The reaction with the oxime-ketone and

the dioxime gives rise %o an intense blue colour.

Different invesiigators in cur laboratories wers able To
isclate products conteining #fferent ratios of metal to

ligand. In 2ll cages the formation of an actahedral
complex of iron was suggoested and some excess lron vas
left over. Tt has not been nosgzinle for us vo isokate a

ahedral iron {iI) complex

nart in the reaction and that the a2bscrpiticn band
correspending to the blue colouration and guggested to

¢ the

he a charge-sransfer band may be atiributed

13



Eintervalency ci;arge-—-t%ansfer absorption. In the comple;gegg
5f oxime-inines with iron, the above explanation can be
coﬁsidered possible if dimeric or polymeric nature of

the complex 1is asgumed. In any case, Donor -é.&cc%%or
charge-transfer is taking place in these compounds. The

study of their lossbauver spectra will help us in suggesting

the state of iron and the nature of charge-~transfer.



