CHAPTER 6
REACTIONS OF N-HYDROXYALKYLAMiNES ON BINARY AND TERNARY

~ SCHIFFBASE COMPLEXES OF COPPER(II) AND NICKEI(IT)

The nmetal complexes of tridentate Schiffbases act as
modelé to explain the reactions of vitamin Bﬁi. The complexes
formed by tridentate Schiffbases derived frbm salicylaldehyde
and o-aminophenol or acetyi:bcetone have been the subject of
mich work®~2. Reactions of bis(salicylaldehydato)ycopper{II}
with amides and ester of glyciﬁe and glyoyl—glycine have>5een
reported by Nakahara and co—workersio. The low magnetic
~moment exhibited by the copper{ II) complexes of the tridentate
Schiffbases has been of great intérest. Hoskin and co—workersg
have shown that the complex acetyi:hcetoné-mono(o-hydroxy anil)
Cu(II) is dimeric. It is reasonably clear that the demagneti—’

zation occurs by a mechanism which operates through the orbitals
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of the bridging oxygen atoms. Each copper ion is surrounded
by four near neighbours at the corners of a very distorted
square. The dimers are arranged in layers, and association
between péirs of molecules occurs through a weak bond between
the copper ion of one molecule and an oxygen atom of an
adjacent molecule. The magnetic properties of copper complexes
of tridentate ligands formed from substituted salicylaldehydes
and orthoaminophenols have been determined over wide range of

temperature3’4.

The hydroxyalkylamines are known to form tridentate
Schiffbase with aromatic aldehydes or ketonesii. The complexes
of tridentate 3-hydroxy-4-pyridinealdimines or S—hydroxy—z-
pyridinealdimines containing residues of aminoacids glycine,
valine, phenylalanine and glutamic acid are monomeric and
square planar with a water molecule co-ordinated in the fourth
positionlg. Schiffbase of glycine with salicylaldehyde forms
a 1:1 complex with Cu{II}. It has been shown by X-ray studies
that the tridentate iigéné océupies three positioné around the

metal ion, the fourth one being occuplied by water molecu1e13.

Gupta and c0-~wor1{ers14 have shown that the Ni(II)
complexes derived from 4-(2-hydroxy ethylimino)péntéhe—z—one
(Schiffbase) is octahedral. In this case the 1ligand acts
éé a tridentate ligand. The-Schiffbase, N-hydroxy-ethylene

salicylaldimine was found to act as tridentate ligand with
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11 15
Ni{II} and Ti(IV) ions. In the case of Ni{II) complex,

the alcoholic hydroxyl group of the ligand was presumed to
co-ordinate through its oxygen atom, but the -OH proton

remained undissoeiatedii.

Chakravorty and co-workers have observed that mixed
ligand complex of Cu{II) containing salicylaldehyde and
N,N-diethyl ethylenediaﬁine Schiffbase of salicylaldehyde
reacts with acid to remove the salicylaldehyde part and
this results in a complex of tridentate Schiffbase with

water at the fourth position.

In the present study an attempt has been made to
study the reactions of monoethanolamine and isopropanol-
amine on the binary bidentate imine Schiffbase complexes
of Cu{II) and Ni{II} such as bis{2-hydroxybenzophenoniminato)
cu( II) or Ni{II), bis(-2-hydroxy-4 or 5-methylbenzophenoni-
minato)Cu(II} or Ni{II). Similar reactions were carried out
on mixéd iiine Schiffbase complexes such as { 2-hydroxyaceto-
phenoniminato,2-hydroxybenzophenoniminatojCu( II} or Ni(II},
(Salicylaldiminato,2—hydroxybenzophenoniminaté)Cu(II) or
Ni{II} and (2—hydroxy~1—naphthaldiminato,2~hydroxybéﬁzopheno-
niminato}ou{IIy or Ni{II) to compare the relative reactivities

of the aroméﬁié aldehydes and ketones.
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Experimental

Material used

Bis( 2-hydroxybenzophenoniminato)Cu{II} or Ni(II} or
its 4‘and 5-methyl derivatives have been pfepared and
purified (Chapter 2}. (Salicylaldiminato,2-hydroxybenzo-
phenoniminato}Cul{ I1} or Ni{II)} and {2-hydroxy-i-naphthal-
diminato,2-hydroxybenzophenoniminato)Cu{II} or Ni{II} were
prepared and purified (Chapter 3}. (2~ﬁyéf0xyacet6pﬁenoni~
minato,2~hydroxyhenzopﬂenoniminato)Cd(Ii) (Chapter 4) was
also prepared and purified for the feééfiaﬁ with N-hydroxy-
alkylamines. N-Hydroxyalkylamines used in the reaction
were monoethanolamine (mea} and isopropamolamine(ipa} of

-

dnalar grade.

Reactions of Cu(II) and Ni{ II) bis imine Schiffbase complexes

The followiﬁg complexes nave been treated with mea :

(a) Bis(2-hydroxybenzophenoniminato)Cu(II} or Ni{ II}

(v} Bis(z—hydroxyné—methylbenzophenoniminéto)Cu(II)
or Ni(II)

(¢} Bis{2-hydroxy-5-methylbenzophenoniminato)Cu(II)

or Ni{II).

Cu{I1) tridentate Schiffbase complexes were prepared
as follows. To Cu(II} complex (a), (b} or (c) (1 g} in
suspension in alcohol (30 ml)} was added mea (2 ml) and was

refluxed (3 hr). The reaction mixture was stirred well :



and water was added when solid separated out. It was

filtered, washed and dried.

Ni(ITI} tridentate Schiffbase complexes were prepared
by the addition of mea (2 ml) to an alcoholic suspension
of the Ni(II) imine Schiffbase complexes of (a), (b} or (c)
(1 g). The reaction mixture was refluxed (3 hr) with
stiriing. Water was added to the reaction mixtﬂre when

solid came out. It was filtered, washed and dried.

The treaction of mea on Cu{II} complexes of (a}, (b)
and {¢) gave the products (N~hydr6xy—ethylene—z—hydroxyh
benzophenoniminato)Cu(II).ﬁZO(A), ( N~-hydroxy-ethylene-2-
hydroxy—4—methy1benzoﬁhenoniminato)Cu(II).Hzo(B) and
(N-hydroxy ethylene—2—hydroxy—5—me£hyibenszhenoniminato)
Cu(II).HZQ(C), respectively. Cu(II} complex<(a} on reaction
with ipé géve (N-hydroxypropylene~é~hydroxybeﬁzophenonimi~
nato)Cu{I11}.H,0(D). The method of preparation of the

complex(D} is same as given above.

The product obtained by the reaction of mea on the
Ni{II} complexes of (a), (b) and (c) were bis(N-hydroxy-
etﬁylene-2—hydroxybenzophenoniminaté)Ni(II)(E), bis( N~-hydroxy-
ethylene-2—hydroxy-4-methylbenzophenonimiﬁétd)Ni(IIﬁ(F) and
bis(N—hydroxy-ethylene—z-hydroxy—s—methylbenzophenéniﬁinato)

Ni{11J(G), respectively. The product isolated by the reaction
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of ipa on the Ni(II} complex . of (a) was {N-hydroxy-
propylene~-2-hydroxybenzophenoniminato}Ni{ II}(H). This
complex (H} was’ : prepared in a simiiar way és detailed

above,

The metal, nitrogen, carbon and hydrogen {in some
cases) contents in the complexes were determined and the

values have been presented in the Table 6.1.

Reactions of Cu(II} and Ni{II) mixed imine Schiffbase complexes

The reactions of mea and ipa were carried out with the

following mixed imine Schiffbase complexes.

(a') (2-Hydroxyacetophenoniminato,2-hydroxybenzophenoni-
minato)Cul I}
(p'} (Salieylaldiminato,2-hydroxybenzophenoniminato}
© cu(II) or Ni(II)
(c') (2-Hydroxy-i-naphthaldiminato ,2~hydroxybenzopheno-

niminato)Cu{ II) or Ni(II).

The Cu{II) tridentate Schifibase complex was prepared
as follows. An alcoholic (30 ml) suspension of the Cu(II)
complex of (a'}, (') or {c') (1'g} was refluxed (3 hrj with
mea or ipa (2%&1): féhe reaéﬁion mixture was stirfed wéll
and water was adééd when solid separated out. It was filtered,

washed and dried.

The reactions - of . mea or ipa with the Cu(II} complexes

(a') gave the product (N-hydroxyethylene or ér0py1ene—2—hydroxy
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benzophenoniminato}Cu{ IT) .H,0{A'&B') and 2-hydroxyaceto-
phenonimine was remnved.A (b} 6n ;eaetion with mea gave the
product (N-hydroxyethylene-2-hydroxybenzophenoniminato}Cu( II}-
BéO(C') and salicylaldimine was removed. Thelcompound‘

obtained by the reaction of ipa on (b'} showed no definite
composition. Reactions of mea and ipé on (c'} gave a compound
having composi%ion very close to the compléxhin which 2-hydroxy-
l1-naphthaldehyde and 2-hydroxybenzophenone form Schiffbase

with mea or ipa and remain with Cu{II}.

Ni(II} complexes were prepared as follows. Ni(II)
mixed imine Schiffbase complex of (b'} or (c') (1 g) in
ethanol {30 ml} was refluxed with an excess of mea (3 ml).
The reacfion mixture was stirred well and water was”added
fo precipitate out the compound. It was filtered, washed

and dried.

The product isolated from the Ni{II} complexes of (b'}
was (N—hydroxyethylene—salicylaldiminaﬁo;N—hydroxyethylené;
2-hydroxybenzophenoniﬁinato)Ni(II)(D') and from (c') was
(N—hydroxyethylene—Z—hydroxy—i-ﬁaphfﬁaldiminato,N~hydroxy-

ethylene~2-hydroxybenzophenoniminato)Ni( II}(E'}.

The reactions were also carried out with ipa. These
complexes could be prepared in a similar way as detailed

above, The products isolated from (b'} and (c') were
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{N-hydroxypropylene—salicylaldiminato,N-hydroxypropylene—
2-hydroxybenzophenoniminato)Ni{ II}{F'} and (N-hydroxypropylene-
2-hydroxy—1—naphthaldiminato,N-hydrdéypropyiene%-hydroxy~

benzophenoniminato)Ni{ IT}(G'} respectively.

These complexes have been analysed for metal and
nitrogen contents and the values have heen tabulated in the

Table 6.2,

Conductance measurements

-

The conductivities of the Cu(II) complexes.in chloroform
were ﬁeasured using Toshniwal Cdndﬁéfivity Bridge Type CLO1/01A.
The conductivities of the Ni(If) complexes éould nét be ﬁéasured

éue to the insolubility of'thésé conpounds in organic solvents.

Magnetic measurements

Magnetic susceptibilities were determined at room '
temperature using Gouy method. The values obtained have been

tabulated in the Table 6.1 & 6.2.

Visible spectral studies

The visible spectra of the complexes were obtained in
chloroform on a Du-2-Beckman spectrophotometer at room tempera-—
ture in the rangé 400 - 1000 nm. The absorbance was plotted
against wavelength. The spectra héve been presented in the

Figc 601 bt 6.&.0‘
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The reflactance specira of few compounds { Table 6.1,
No. E & Table 6.2, No. D' & E'} in the range 400 - 1000 nm
were obtained in LiF medium. AThe plots of wavelength against

absorbance have been presented in the Fig. 6.4

IR spectral studies
' The IR spectra of some complexes were obtained in Nujol
phase in the range 4000 - 600 cm_i. The positions of the

absorption bands have been shown below.

Complexes Characteristic bands (cm‘iﬁ
( N-hydroxyethylene-2~ 3400( b} 2920( m) 2860{ s )

hydroxybenzophenoniminato} \ [ . :

cu( 1) 2,0 » 1590( s } 1520Ss) 1480( w)
A 1450(w) 1430( s) 1370(w)

1340( m) 1260( w) 1230( s}

1170{ m) 1130( s} 1120{ m}

1050(s) 950( m} 900( s}

850 s} 77o(m}  730(m}

700( s) 670( w)
(N-nydroxyethylene-2-~ 3400( Db} 3020(w) 2920( m)
hydroxy-5-methylbenzopheno- 2840(s) 1600(w§ 1590(3)

niminato)Cu{I1).H,0
e 1530(s)  1490(w)  1460(m)

1410(s) 1380( w) 1350(s)
1330(s) 1270( m) 1240( s)
1210( w) 11.50( s} 1090{ m)

1060(w) 1040(w) 970{ m)
930 s} 880( s} g40(s)
830( s} 800( w) 780( m)

760(w) 720 s} 680( w)



( N-hydroxypropylene-2-
hydroxybenzophenoniminato)
Cu(II}.HZO

Bis(N-hydroxyethylene-2-
kydroxybenzophenoniminato)
Ni(11)

Bi s{ N~-hydroxypropylene~2-
hydroxybenzophenoniminato}
Ni{ IL) ,

( N-hydroxypropylene-salicy-
laldiminato ,N~hydroxypropy-
lene-2~hydroxybenzophenoni-
minato}Ni(II}

3400( b}
2620( m}
1520( m)
1350( w)
1240(s)
1050{ m)
930 m)
860{ m)
750( m})

3400( b)
1540(w)
1320( m)
1150{ m)
1020( w)
830( w)

3400( b)
1460( s)
1270( w)
1150( w}
1020( m)
760(w)

3400( b}
1600( s}
15208 w)
1340(w)
1260(w)
1150( s}
1050( w)
970(w)
900(w)
760(s)
700( s)

3060( w)
1700{ s}
1450{ m})
1300 w)
1150( s}
1030( w)
900( s)
840(w)
720w}

2900( b)
1450( s}
1240( m}

1120(w)

950( w)
T60{ w)

2900( b}
1380( s}
1250 w)
1120(w)
980( w)
730(w)

2900{ b}
1560( w)
1460( m}
1330( m)
1240(s}
1130( w)
1040{ m)
960(w}
850({ m)
740{ m})
670( w)

[
B
IR

2900( b)
1590(s)
1380(s}
1270(w)
1100( w)
970( m)
870( m)
800 w)
700( s)

1600{ m})
1380(s)
1200{ w)
1060( m)
880(w)
720{ w)

1600( m}
1330( m)
1170{ w)
1050( m)
850( m)
710( m)

1640( s)
1540( m}
1380( s)
1310(W)
1190( s}
1100{ w)
990( w)
910(w)
780( w)
720( s}
650 w)
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gN-hydroxyethylené-2~ 3350( b} 2840( m) 2780( w)
ydroxy~1i~naphthaldiminato \

N-hydroxyethylene-2- drox&— 1590(m? ' 1530(w) 1520(m?
benzophenoniminato}Ni{ II} 1500( w) 1430( s} 1390{ w)

1360( s) 1340(w) 1320 w)
1290( s} 1255( w) 1220( s)
1170 m) 1140(s}) 1045{ m)

960{m) 910{w} 820( s}
790( w) 740{ m}) 700(s)
{ N-hydroxypropylene-2- 3350{ b} 2900( b} 1630( s}

hydroxy-1-naphthaldiminato,
N-hydroxypropylene-2-hydroxy- 1610(w) 1550{ m} 1510(w)
benzophenoniminato)}Ni{I1) 1460(m) . 1390(s} 1350 w)

1320 w) 1270( s} 1250( w)
1210{ w} 1200{ w}) 1150{ w)

1120{ m} 1040( w} 980( m}
940( s) g860(w) 840(w)
830(s) 760(s) 730{ w)

710{ w) 660{ w)

Results and Discussion

The metal chelate compounds prepared in this study are
1isted in the Table 6.1 & 6.2. They are all crystalline
compounds. The molar conductance shows that they are non-

electrolytic in naturels

The reactions of mea with the Cu(II} bis complexes of
(2}, (b) and (c} gave the product (A4}, (B) and (C), respectively.
Similar.reactions take place with iﬁa. The product obtained
by the reaction of ipa on (a) was (D}. The reaction can be

shown as follows,
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Thus it is observed that - . . hydroxyalkylamines

replace ammonia from one of the Schiffbase molecule and

the resulting tridentate Schiffbase occupies three positions
around the metal ion and the other Schiffbase molecule is
removed. The fourth position is being occupied by water

molecule.

The reaction can be explained by analogy with the Cu{II)
Schiffbase complex of N,N-diethyl ethylenediaminei6. It can
be considered that the -O0H of the hydroxyalkylamine on
co-ordination liberates the H' ion which attacks the phenolic-0
of the other Schiffbase molecule reforming -0H and that Schiff-

base molecule is detached.



The reaction of mea with the Ni{II) complexes of (a}),
(b) and {c¢) gave the product (E}, (Fj and {G) respectively.
Ni{XI} complex of {a) on reactién wifh ipa gave the product

(H). The reaction in a representative case can be showh as

follows.
'CLHS
o HN=C
N
Ni + U N-CH-CH OH —>
VRN TR
§=NH ©
s R

|
HO - HLC*H?Z ’Cgﬂs

O\\\‘ //N:c
Ni
VAERN
C:tr o
|
;g% %H'CH;OH

'K

+ 2 NH3

R =H or CH3

Thus it is observed that in the case of bis Ni(II}
compléxes, both the ketone molecules undergo condensation
with hydroxyalkylamines resulting in two tridentate Schiffbase
which occupy only two co-ordination positions. The -0H group
cannot occupy the fifth and sixth position because of the
geometry of the Schiffbase molecule which does not allow it

to occupy two positions in the Xy plane and the third in the
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axial directioh17’18. Thus two -0H groups should remain

free in each molecule. However, the molecules get polymerized
due to the co-ordination of the -O0H groups at the fifth and

sixth position of the other complex moleculels

The reaction of mea with the Cu{II)} mixed imine Schiff-
base compiex (a'} gave the product {N-hydroxyethylene-2-
hydroxybenzopheﬁoniminato)Cu(II),HZO(A'), 2-hydroxyaceto-
phenonimihe being removed. Reaotion of mea on {b') gave the
product (C') but in this case salicylaldimine is femoved.
Reaction of ipa on (a'} gave the product (N-hydroxypropylene-
é—hydroxybenzophenoniiinato)Cu(II).H20 (B'} and 2-hydroxy-
acetophenpnimine was removeé. The feactiaﬁ of ipa on (b}
gave no definite compound. The same result is also obse£ved
in the reactions of hydroxyaikylamines on {c¢') but the composi-
tion of the compound is very close to the coﬁpound in which
both 2-hydroxy-~l-naphthaldehyde and 2-hydroxybenzophenone form

Schiffbase and remain with Cu{II). The reaction in a represen-

tative case can be shown as follows.

ICGHS
o) HN=C
N
/‘;’u\ + H,N-CH,~CH,—OH —=

§=Nu Y ;
Ri

o OH, OH

N /S
/G* + -+ N”_;
» c=n
ugcy CHCH O R'

t
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Thus it is observed that in the case of mixed ligand
complexes also N~hydroxyalkylamines replace ammonia from one
of the ligands forming the +tridentate Schiffbase and another

ligand molecule is removed.

The above reaction is a confirmatioﬁ of the fact that
the mixed Schiffbase complex (CuLL') is really a mixed ligand
complex., If it would have beén a ﬁixture of the two bis
compounds (CuL2 and CuLé) a mixture of tridentate Schiffbase
conplexes obtained ffomngoth the ligands (L and L') would

have been obtained.

It is also interesting to observe the reactions of mea
and ipa on mixed Schiffbase complexes in order to find out
which of the two ligands forms the tridentate Schiffbase and
which one is displaced. 1In the case of Cu(II} complexes of
(b'}, 2-hydroxybenzophenonimine part is retained and salicy~-
laidimine moiety is removed., This shows that 2-hydroxybenzo-
phenone has more tendency to form Schiifbase. Thus the order
of tendency to form Schiffbase ig 2-hydroxybenzophenone >»sali—
cylaldehyde. Reactions of mea or ipa on the compound (a'},
show that 2-hydroxybenzophenonimine part is retained and
2-hydroxyacetophenonimine moiety is removed. So the order is
2-hydroxybenzophenone > 2-hydroxyacetophenone. Thaker and
Bhattacharya19 observed the reaction of mea and ipa on mixed
iigand complexes of .the type (salicylaldiminato,2-hydroxy-

acetophenoniminato)Cu(II). In this case salicylaldimine part
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Thus correlating this observation with the present observation
the order of Schiffbase forming tendency can be shown as
2-hydroxybenzophenone :> salicylaldehydej) 2-hydroxyaceto-
phenone. In the case of (2-hydroxy-i-naphthaldiminato,2~hydro-
xybenzophenoniminato)}Cu{II} (c'), on reaction with mea or ipa,
no definite compound could be 6btained. The composition of
the compound is very close to the complex'in which both
d-hydroxy-i-naphthaldehyde and 2-hydroxybenzophenone form
Schiffbase with mea or ipa and remain with Cu(IIL). This shows
that Z2-hydroxy-l-naphthaldehyde and Z-hydroiybenZOphenone have
similar tendencies to form Schiffbase, Thus the order of

forming Schiffbase is

2-hydroxybenzophenone ¥= 2-hydroxy-i-naphthaldehyde >

salicylaldehyde >> 2-hydroxyacetophenone.

This is expected from theoretical consideration also. Schifif-
base formation or amine exchange is due to the nucleophilic
attack of the amine on the positively charged carbonyl carbon
atom. Attachment of the methyl group with +I effect lowers
the positive charge on the carbon atom, thus reducing nucleo-
philic attach. Thus 2-hydroxyacetophenone is less susceptible
to Schiffbase formation. The attachment of phenyl ring, with
~I effect, to C=0 increases the possibility of nucleophilic

aitack on Z-hy&roxybenzophenone. Similarly the naphthalene



ring in 2-hydroxy-l-naphthaldehyde makes the carbonyl

carbon atom more positive.

The reaction of mea with Ni{(II) complexes of (b'} and
{c¢') gave the products (N-hydroxyethylene-salicylaldiminato,
N-hydroxyethylene-2-hydroxybenzophenoniminato)Ni{II) (D'}
and (N—hydroxyethylene-z—hydroxy—i—naphthaldiﬁinato,N—hydroxy-
ethylene-2-hydroxybenzophenoniminato)}Ni{ II) (E') respectively.
Reaction of ipa on the Ni{II} complexes 6f1(b'j‘and (c') gave
the products (F') and (G'). ‘Reaction in a reﬁfesentative case

can be shown as follows.

|CL Hg

o HN=C

+ HN-CH-CH-0H —>

/\ I

? NH
H
\
HO—H,_C—H?‘. CeHs
N=
\\\\ //
\\\ '+&NH3
CﬁrN
It
H CH-CH-OH
i 2
R
R =H or CH
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So in the case of the Ni{II) mixed ligand complexes
also both the ligand: molecules undergo condensation resulting
in a polymeric distorted octahedral complex. Reaction is of
similar type as observed in the case of bis Ni(II) complexes,
The molecules get polymerized due to the co-ordination of the
~0H groups at the fifth and sixth position of the other complex

moiecule. This results in distorted octahedral structure.

The reactions of Ni(II} complexes differ from those of
Cu(II} complexes in the reéﬁect that in the case of Cu{ II}
éomﬁiéxes one of the ligand forms a tridentate ligand aﬁd
another is removed. In the case of Ni{II)} complexes, however,
both the ligands are fetained. The feaéén why two tridentate
ligand get coﬁordinatéd in Ni(II} complexes whereas one is
removed in Cu{II} complexes is pfobably because hexa co-ordina-

tion is favoured in Ni{II} complexes than-in Cu(II)} complexes.

Above reactions with bis and ﬁixed Schiffbasé complexes
show that Cu{II) prefers to form 1:1 complex with the tridentate
Schiffbases. A1l of the Cu(II) complexes are paramagnetic
éorresponding to nearly spin only value of one unpaired elctron.
This shows that water molecule is in the co-ordination sphere
and it is a monomeric complex. The paramagnetism is slightly
lower (/u eff. = 1.5 B.M.) than the spin only value of one
unpairéd electron in the case of (N~-hydroxyethylene-2~hydroxy-

S-methylbenzophenoniminato)Cu(II).H20 (Cc}. 'This may be due to
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the part of the complex being anhydrous and dimeric leading

to Cu-~Cu interaction resulting in the lowering of paramagne-
tism.| The electronic spectra of all the Cu(II) complexes

are similar and show a peak around « 620 nm (€~ 130) as

expected for CuOSN symmetryia. This broad band is a combination

of three bands corresponding to 2B1g -—6'2A1

2 2. 20
and B1g<~*> hg .

2 2
g’ b1 > By

g g

The IR spectra of the Cu(II) complexes exhibit a broad
band at » 3400 cmm1 showing the ﬁresence of water molecule,
There is a band at — 900 cm * corresponding to -O=§ out of
plane deformation mode. This indicates fhe presence of
co~ordinated water molecule.21 The absence of N-H stretching
frequency at « 3300 emt is also in keeping with the suggested

structure of the complex (6-I}.

The Ni(II} complexes are paramagnetic with /u around
3.2 B.M, This'may be because the molecules get polymerized
due to co-ordination of the -OH groups at the fifth and sixth
positions of the other complex molecule. This results in the
distorted octahedral structure. Some of the complexes
containing a 2-hydroxy-1i-naphthaldehyde moiety (Table 6.2,
No. E' & G'} are,however, weakly paramagnetic (/ﬁ eff.~1.31 B.M.}
This %eak paramagnetism may be due to partial polymerization.
2-Hydroxy-i-naphthaldehyde is more planar than the other mole-

) . . 22
cules and hence polymerization may be weak in these complexes .



135

The reflectance spectra of all the complexes show shoulders
étvﬁ 600 nm and nearly at « 900 nm which are characteristic
of a distorted octahedral geometry. The solution spectra of
the complexes in chloroform show a shoﬁlder at « 570 nm,
(Table 6.1, No. E, F & G). There is no absorbance beyond

600 nm confirming a square planar structure. This shows that
the polymerization breaks in solution and the distorted octa-

hedral structure gets converted to square planar structure,

The IR spectra exhibit a band at « 3400 cm,"1 corresponding
to O-H stfétehing frequency. This shows that the -OH of the
hydroxyalkylamines has weak co-ordination and hence the u*
doesn't get dissociated., The band at ~1600 cm—1 corresponds
to C=ﬁ stretching frequeney; The NH stretching frequency
observed in the original imine Schiffbase complexes disappears
on reaction with the hydroxyalkylamines. This confirms the

amine exchange reactions,
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Fig. 6.1 : Visible spectra of
IEPRPILiliM\VV/ N-hydroxy-ethylene-2-hydroxybenzophenoniminato)
Cu(l).H20 &

) (b) (N—hydroxy—propy!ene—Z—hydroxybenzophenoniminato)
j--— _*U;. cu(1i1$.11,0 i, [ p— = M|4d™Np

in chloroform.
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Pig. 6.2

500

. Visible spectra of

(a) (N-hydroxy-ethylene-2-hydroxy-4-methyl-
benzophenoniminato)Cu( 11).HgO &

Cb) (N-hydroxy-etb.ylene-2-hydroxy-5-nietbyl—
benzophenojniminato)Cu( 11) .HgO

in chloroform.
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Fig.

500

6.3

. Visible spectra of

(a) Bis(N—hydroxy—ethylene—2—qydroxybenzophenoniminato}
- 4- 0

NiC 1), XT—H-| . FT| |
(b) Bis(N-hydroxy-propylene-2-hydroxybenzopbenoniminato)
Ni(ID) &

(c) Bis(N-hydroxy-ethylene-2-hydroxy-4-methylbenzo-
phenoniminato)Ni(11)

in chloroform.
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frig. G.4 . Reflectance spectra of
(a) Bis{N-hydiroxyetliyiene-a-hydroxybenzoih™n~bimi.nalo)
| (Ib) (M-feytdroxye tliyleije-W'li cyil aldi mioat '
|  Mij™MeaeH2Mhydrg”yijeil’zQptIMfiQjfrtjsafety N;fc(l; |
st ab ()i (IN—FtyidrOMVO tljv lerie-*2**falVtirOX V~1-naphtha ldImiaptOit:  :j
N-iivdroxyethylepg-3--ny4rQxfri>$ib owi»a4>tt3jMil:gamj;pila

NiCil).
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