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Studies on Copper(II) Complexes with
Arylazo-Bis-Acetoximes
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. Copper(II) complexes with seven arylazo-bis-acetoximes have
been synthesized, characterized by standard physico-chemical meth-
ods and their infra-red spectra have been taken. The studies revealed
that arylazo-bis-acetoximes formed tetra coordinated complexes
with copper(Il). A square-planar geometry has been proposed for
these copper(II) complexes.
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INTRODUCTION

Arylazo-bis-acetoximes (AABAs) are compounds possessing same chelating
group as hydroxytriazenes. A number of hydroxytriazenes have been used for
both spectrophotometric and complexometric determination of transition metals
in our laboratory’™, but no AABAs have been used for the transition metal
determination. Further, there are no studies on the solid complexes of AABAs
with copper(Il). In view of this seven AABAs have been synthesised using
methods of Mai’ and their solid complexes with copper(II) have been prepared.
An attempt has been made to study their infra-red spectra and predict geometries
of the complexes on this basis.

EXPERIMENTAL

Synthesis of AABAs: As reported in the method of Mai’, AABAs are
prepared by coupling an oxime with a diazonium salt in the ratio of 2 : 1 at 0°C
in sodium hydroxide solution at pH close to 10.

A general reaction is presented by

2 (CH3),-C =N-OH + @-N,Cl ‘_l

T
H,C ~—
C=N-0-C- N-OH
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Using the above method following seven AABAs have been prepared:
(i) Phenylazo-bis-acetoxime
(ii)) m-Chloro phenylazo-bis-acetoxime
(iii) o-Methyl phenylazo-bis-acetoxime
(iv) m-Methyl phenylazo-bis-acetoxime
(v) p-Bromo phenylazo-bis-acetoxime
(vi) o-Carboxy phenylazo-bis-acetoxime
(vii) p-Sulphonamido phenylazo-bis-acetoxime
Preparation of solid complexes: All the copper(II) complexes arylazo-bis-
acetoximes were prepared by the following general method. A weighed quantity
of each of the AABA was dissolved in minimum quantity of alcohol. In case of
compound (VII), since it was not soluble in alcohol, it was dissolved in acetone.
Copper sulphate pentahydrate (0.005 mole BDH AR grade) was weighed and
dissolved in minimum quantity of double distilled water. pH of the reaction
solution was maintained using 2% tris buffer. The metal solution was added
dropwise to the solution of each AABA under constant magnetic stirring. After
this the complete addition reaction mixture was further stirred for 5 min and was
kept aside for 10 min. When the complex separated, it was filtered under suction.
The product was washed with double distilled water and then with alcohol/acetone
to remove unreacted metal as well as ligand. The product was recrystallised with
alcohol and was finally dried in an oven at 100°C. Following this general
procedure solid complexes of copper(Il) of all the seven AABAs were prepared.
The experimental details such as quantities and desired pH etc. have been
incorporated in Table-1.

RESULTS AND DISCUSSION

Results of elemental analysis revealed that seven AABAs form 1 : 2 complexes
with copper(Il). The calculated values agree well with the experimental values
(Table-2).

In AABAs, on the basis of the fact that they possess same basic skeleton as
hydroxytriazenes four characteristic bands have been assigned (Table-3). Bands
in the range 3625-3415 and 3350-3100 cm™ have been assigned®® to v(OH)
and V(NH) respectively. Similarly bands at 1070 +9 cm™ have been assigned®
to S(NOH). This assignment has also been made on the basis of appearance of
similar bands in hydroxylamines'®.

However, on account of strong intramolecular hydrogen-bonding v(OH) may
become very broad and as such have not been observed in all the seven AABAs.

Further, a band at 1520+ 10 cm™ may be assigned to S(NH). A similar
assignment at 1520 cm™ has been made in case of diazoaminobenzene
(C¢Hs—NH—N=N—C¢H;) by Kubler et al.!!

AABAs formed complexes by the removal of proton from this group
—N=N—N—OH. It is expected that due to complex formation the characteristic
bands of AABAs [v(NH), 3(NOH) and 8(NH)] would disappear in the infrared
spectra of solid complexes.



Study on Copper(I) Complexes with Arylazo-Bis-Acetoximes 447

Vol. 15, No. 1 (2003)

sreIsK1sosonu Jwrx031308-siq-ozejAusyd
€1l Mo[PA Arewe) L ¥$°¢C STl 6C'€ (AN oL0¢S oprureaoydms-d (I1A)
aurxojaoe
ovl s[EIsAponnu woald yreq  8'€9 80°C STl v6'C T 0'8-0L -sig-ozejkuayd Axoqre)-0 (IA)
sreIsAidoron JWITX0}30e
ore mo[pPA ystmalD  T'LL 8LCT (YA A (AN 0L0S  -sig-ozejfuoyd oworg-d ()
sreIsA1vo1oru QuINX0}ade
8¢l mofRA gstwdaly  0°18 or'e ST1 9T (AR 6'L-9SC  -siq-oze[Audyd [AUPN-w (AT
JWIX0)J308
ort sEisioonu poy 0’18 or'e YA v9'C (AR 0L09  -siq-ozejAuayd [AyIW-0 (11D
srersA1sororur wirxojaoe
sel MO[PRA gsTIdAID 09 90T STl $8C (40! ¥L-T9  -siq-ozejAuayd osopyd-w (Iy)
S81 sEIskoonm s yeq 999 881 STl 0sC ¢l SL-09  dunxojade-siq-ozejAuayd (1)
@ @ (¥ : (qpn2]
(D) x3dwod (%) 3) uorodoxd ON-
dw Jo adeys pue mojo) paik paureiqo xaidwios - sreydns juaSesy Iejouwr ur uayel Hd 1038831 §o ureN ON'S
Jowumowry 1addo) sTEesy

STNIXOLIOV-SIE-0ZV TAYV HLIM (INYHdd0D 40 SHXATINOD AI'TOS
1-4719VL



448 Shekhawat Asian J. Chem.
TABLE-2
ANALYTICAL DATA OF COPPER(I) COMPLEXES OF AABAs
Elemental analysis %
S.No. Copper(Il) complex with Found (Calcd.) mf.
' C H N
(I) Phenylazo-bis-acetoxime 5060 6.07 19.24 Cu(Cj;H;9N4O2)2

(51.28) (6.09) (19.93)
(II) m-Chloro phenylazo-bis-acetoxime 45.10 . 5.14 17.60 Cu(C;2H;6N40.Cl)2
. (45.68) (5.11) (17.75)
(III) o-Methyl phenylazo-bis-acetoxime 5310 6.51 19.20 Cu(Cy3H gN4O2)2
(52.91) ,(6.48) (18.98)
(IV) m-Methyl phenylazo-bis-acetoxime 5296 649 1879 Cu(Ci3H;9N4O2)2
. (52.91) (6.48) (18.98)
(V) p-Bromo phenylazo-bis-acetoxime 4041 4.52 17.80 Cu(C2H;NO2Br)2
(40.04) (4.48) (17.56)
(VI) o-Carboxyl phenylazo-bis-acetoxime 4800 521 17.50 Cu(Cy3H;7N4Oq)2
(48.03) (5.27) (17.23)
(VII) p-Sulphonamido phenylazo-bis- 41.00 5.07 19.20 Cu(Cj2H;3NsO4S)2
acetoxime 40.02) (5.03) (19.44)

The key infrared bands of all the ligands are presented in Table-3.

TABLE-3
ASSIGNMENTs OF THREE CHARACTERISTIC BANDS (cm™') FOR ARYL
AZO-BIS-ACETOXIMES
S.No.  Name of the arylazo-bis-acetoximes Vv(NH) S(NOH) S(NH)
(I) Phenylazo-bis-acetoxime 3230s 1066 m 1520 s
(IT) m-Chloro phenylazo-bis-acetoxime 3195 m 1070 m 1512s
(III) o-Methyl phenylazo-bis-acetoxime 3260 m 1078 m 1520 s
(IV) m-Methyl phenylazo-bis-acetoxime 3204 m 1068 m 1518 m
(V) p-Bromo phenylazo-bis-acetoxime 3200s 1070 m 1510 m
(VI) o-Carboxy phenylazo-bis-acetoxime 3350 m 1062 m 1514 s
(VII) p-Sulphonamido phenylazo-bis-acetoxime 3250 w 1102 m 1515m

Complex formation is further supported by the fact that in all the seven cases
V(N—N) band assigned in the range 1215-1197 cm™ and v(C—N) assigned
in the range 1225-1218 cm™ either got submerged into one band or shifted to
higher value indicating delocalisation of electrons resulting in strengthening of
(N—N—) and (C—N) bonds. This delocalisation is possible due to complex
formation. Thus this also supported complex formation with all the seven AABAs.

Similarly V(N — O) band assigned at 948 + 6 cm™! in AABAs has been found
to be shifted to higher values in all the seven complexes. This also supported
strengthening of N — O bond due to complex formation.

Characteristic asymmetric band for >C=0' of —COOH group is generally
found in the range 1700-1660 cm™. In the present study this band appeared at
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1667 cm™ in case of compound VI. If the carbonyl group of —COOH in
compound VI taken part in complex formation this band would have shifted to
much lower value. However in present case no such lowering of value of this
band has been observed. Thus it can be concluded that —COOH group of the
" compound VI was not involved in complex formation. It is perhaps due to steric
hindrance which prevents carbonyl group of —COOH to take part in bond
formation with Cu(lI).

Thus it can be concluded that AABAs form square-planar complexes with

copper(II) and their structure can be tentatively proposed as follows:

R—N——O\ /@j:l
l TN |

= N O—™N—/R
@\Rl

CH,
H,C

|
where R is >C=N—O—C—

H,C
CH,

and R! may be —H, —Cl, —Br, —CHj;, —COOH, —SO,NH, at o-, m- or p-
position.
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