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Abstract

The New bidentate azo dye ligand 4-[(6-purinyl)azo]l-naphthol (PAN) was
prepared by reacting a diazonium salt solution of 6-amino purine with 1-naphthol in
alkaline solution .

The ligand and its complexes with metal ions; Fe([]), Co ([]), Ni ([1)and Cu

(C))were prepared and characterized by infra-red ( FT.IR) , Uv-visible spectroscopy ,
atomic absorption ,(C.H.N) analysis , Magnetic susceptibility and molar conductivity
measurements .
All complexes were found to have a general formula [M(PAN),(H,0),]Cl, . The
complexes with 1:2 (M:L) showed octahedral geometry around metal ions .The molar
conductance data reveal that complexes are electrolytes 2:1, IR spectra show that the
ligand is coordinated to the metal ions in a 4-(6-purine azo )-1-naphthol through the azo
N and purine heterocyclic N .
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Introduction

Azo compounds are a very important
class of chemical compounds receiving
attention in scientific research .

The azo compounds are used in the
determination of trace metals in food
and drinking water .They have a great
biological activity as well as industrial
importance @4 Technological
applications of these dyes result from
the combination of the properties of
the azo-group and several types of
aromatic — substituted ligands that
confer to them intense color over the
whole visible range , thermal and
photochemical stability ,non —complex
synthetic methodologies and low costs
of production > This paper report the
preparation and identification of new
azo dye(4-[(6-purinyl)azo]l-naphthol )
and some of it's transition metal
complexes.

Experimental

The metal percentage in the complexes
was determined by using shimadzu
flame atomic absorption model ; A.A-
160A . Melting points of the studied
compounds were measured by stuart
scientific melting point apparatus
.Magnetic susceptibility for the metal
complexes were determined by using
Brucker Magnet B.M.6 instrument at
25°C .UV-visible spectra were carried
out at (200 — 1000 nm ) with Shimadzu
UV -160A  Ultra violet -visible
spectrophotometer . Molar
conductivity for the ligand and
complexes with the concentration 107
M and DMF as a solvent were
measured by Philips PW-Digital
conductimeter .

IR  spectra were recorded on
(Shimadzu FTIR-8400 S) , in the 4000
— 400 cm™' range by using K Br disk .
Preparation of the ligand (4-(6-purine
azo )-1-naphthol )(PAN) :

The azo ligand was prepared by
dissolving ( 0.5gm,0.00367mol ) of 6-
amino purine in 20 mL of distilled
water and 3 mL of concentrated

G5 V1 I sl ) 201 1-cbasSl o slal it 1 280 o)) Al

hydrochloric acid and diazotized below
5C°  with NaNO,; (0.25gm
0.00367mol ) dissolved in S5SmL
distilled water .

The  resulting diazonium
chloride solution was mixed with 1-
naphthol (0.53 gm , 0.00367mol)
dissolved in(20) mL alkaline ethanol
and cooled to under 5C°. The dye was
formed immediately . The precipitate
was filtered off , recrystallized from
ethanol then dried in the oven at 70 C°
. The yield of azo dye 70% and green
color .

Preparation of metal complexes:

An ethanolic solution of ligand (PAN)
( 0.0018 mol, 20mL) was added with
an aqueous solution of Fe (II) ,Co(Il),
Ni(IT) and Cu(II) chlorides (0.0009 mol
,10 mL). The complexes were filtrated
and the precipitates were washed with
hot ethanol and dried with air .

Results and Discussion

Infrared Spectra:

The active sites of the ligand and their
bonding to the metal ions were
characterized by careful comparison of
the main Infrared absorption bands of
the free ligand and their complexes
(Table 1) .

The IR spectrum of the ligand (Fig-1)
exhibited two bands at 1670 cm™ and
1628 cm™ - to the stretching frequency
V(C=N) to heterocyclic ring"*’ .

These bands assigned were shifted to
lower frequencies 16621651 cm™ and
1608. —1593 cm™ in the spectra of
prepared complexes . Which refers to
coordinate of nitrogen atom of
heterocyclic ring with metal ions .
The stretching vibration of (N=N) of
the ligand appeared at 1454 and 1435
cm” """ DIn the spectra of metal
compound this band was shifted to
relatively lower frequencies (1456 -
1438 cm™ ) and (1400 — 1337 cm™ )
respectively  which indicates the
coordination of metal ion with the
N=N group 12,
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Table (1 ):The IR spectral data of azo dye (ligand) and its complexes
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(KBr,cm™)
Componds v(0-H) v(C=N) v(N=N) v(M-N) v(M-0)

Ligand 1670m 1485w
(PAN) 1628m 1435s

[Fe(PAN),(H,0),]Cl, 3417b 1662s 1454w 424m 443m
1593m 1377m

[Co(PAN),(H,0),]Cl, 3417b 1651sh 1456m 424m 470sh
1608m 1400 s

[Ni(PAN),(H,0),]Cl, 3337s.b 1662m 1438m 428w 451m
1593w 1337m

[Cu(PAN),(H,0),]Cl, 3380b 1658m 1442m 424m 451sh
1604m 1381s

Spectrum of ligand shows two
additional bands at 3414 cm™ and 3236
cm™ assigned to v(O-H) naphthol and
v(N-H) heterocyclic ring respectively
combined with broad band at (3417-
3337cm™) due to v(O- H) of water

molecule of the prepared complexes

(9,13,14)

Two new

stretching bands

WwEre

observed at 428- 424 cm™ and 470-443
cm™ and were assignable to the v(M-N)

and

350

v(M-0)
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Magnetic Measurement and
Electronic spectra :

The spectral date and the
Magnetic Moment of metal complexes
are listed in (Table 2 ).

The ligand is characterized by two
absorption bands, a modrate intensity
band at 36101 cm™ is attributed to
n—n* transition of the benzenoid
moiety of the compounds and intra-
ligand and a second band with high
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intensity appeared at 28985 c¢cm™ ,can
be assigned to m—om* transition
involving the whol electronic system
of the azo —dye "' . Both bands
showed a red shift or absence on
coordination with a metal ion . These
observation represent a  further
indication for the coordination of the
ligand to the metal ions " .

Fe (I1) complex

"W.r'“"“‘)”" . - ; : : | : |

g = s

'[_I "\—"1—r"f'“r—"r'"r"“r' -?L- I | J'_‘_...'_._'_‘._.__f_._'_..'_r e _r;_...r._[.. T r}_.g
2

Fig(1 ): FT.IR Spectrum of the ligand (PAN).
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Table (2):UV- Vis ,Magnetic Susceptibility and Conductance Measurements

Data:
Compounds Absoretion Transition Conductivity Mefs
Bands(cm™) (S.cm*.mol™) | (BM)
in Dmf
Ligand(PAN) 36101 Tt
28985 n—o*
[Fe( PAN )»(H,0),]Cl, | 32894 n—n* red shift 140 4.9
20080 "Tpe—E,
[Co( PAN ),(H,0),]Cl, | 32786 n—m* red shift 145 4.2
27322 n—1* red shift
18761 “T14(F) = T1o(P)
16949 “T1o(F) = Asy(F)
9175 T 1o(F)—*Tag(F)
[Ni( PAN ),(H,0),]CL, | 31446 n—1* red shift 145 2.9
21929 3Agg(F) = T14(P)
14662 3 Asg(F) — T 4(F)
7444 3 Asgg(F) = Tay(F)
[Cu( PAN ),(H,0),]Cl, | 32890 n—* red shift 135 1.9
14598 ’Eg — "Tag
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In the spectrum of Fe(Il) complex was
observed band at 20080 cm™  and was
assigned to *Te—’E, of octahedral
complexes for iron (II) '*2? .

The magnetic moment of the Fe (II)
complex (4.9 B.M) lies well withen
the range of octahedral high spin
Fe(I) complexes ! .

Co (II) complex :

The spectrum of  Co(Il) complex
showed two peaks at 18761 cm™ and
16949 cm™ and were assigned to the
spin-allowed transition 4Tlg(F)
—*T14(P) , v3 and *T14(F) —*Ax(F) ,
v, respectively . The band v; assigned
to to 4Tlg(F) —>4T2g(F) , was not
observed but was calculated by using

v, and V3 band positions. The
calculated value is 9175 cm’
characteristic of octahedral
stereochemistry 4921

The value of magnetic moment for this
complex was found to be (4.2)
referring to the presence of three
unpaired electron in this compound
(10,20)

Ni(IT) complex :

The electron spectrum of this complex
showed two bands spin -—allowed
transitions at 21929 cm™ and 14662
cm’ assigned to the 3Azg(F) -3 T1(P)
v; ,° As(F) — T, ¢«(F) vy respectively .
The band v; due to *Ay(F) — Tau(F)
transition was not observed but was
calculated by using v, and vs; band
positions ,the calculated value is
7444cm™ @32,

The magnetic moment of Ni (I)
complex moment (2.9 B.M) lie well

352
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withen the range of octahedral high
spin nickel (IT) complexes *¥ .
The spectrum of the Cu (II) complex
exhibited only one broad band
observed at 14598 cm’ and was
attributed to the *Eg — *Tag ,
transition which is consistent with
octa(lzlgc)dral geometry around copper (1)
ion .
The value of magnetic moment for this
complex was found to be (1.9 B.M)
due to the presence of  unpaired
electron in this complex 10

The observed molar conductance
values in DMF fall in the range (145-
130 S.cm”mol™) . These values of
ratio are well consistent with the
expected range for electrolyte (2:1).
The molar ratio method was followed
to determine the M:L ratio .The results
of complexes in ethanol (solvent) ,
suggest that the metal to ligand ratio
was 1:2 , which were comparable to
those obtained from solid state study .
The physical analytical data of azo dye
(Ligand) and its complexes are given
in Table (3 ) , which are in a
satisfactory  agreement with the
calculated values .The suggested
molecular formulas also supported by
subsequent spectral and molar ratio as
well as magnetic moment and the
(C.H.N) and atomic absorption .
General suggested stereochemistry
structure of complexes according to the
above data may be proposed in figure

(11).
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Table(3) :Some physical and analytical data of ligand (PAN) and its complexes

Compounds Melting point | Analysis % found (calculated)
color °C
C H N M
Ligand(PAN) Green 180 6132 | 3.29 | 28.11
(62.02) | (3.44) | (28.92)

[Fe( PAN), red 225 4827 | 2.87 | 2234 | 742
(H,0),]Cl, (48.42) | (3.22) | (22.59) | (7.50)
[Co( PAN ), violet 230 4793 | 3.20 | 22.37 7.53
(H,0),]ClL, (48.22) | (3.21) | (22.49) | (7.89)
[Ni( PAN ), Deep red 227 4745 | 323 | 22.34 7.50
(H,0),]Cl, (48.24) | (3.21) | (22.50) | (7.86)
[Cu( PAN ), Green red 268 48.11 2.97 21.36 8.17
(H,0),]Cl, (47.93) | (3.19) | (22.36) | (8.45)
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Figure( 11 )Proposed structure for preparation complexes

M=Fe(II) , Co(II)

, Ni(IT) , Cu(I) .
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fig(2 ): FTIR Spectrum of the [Fe(PAN)(H,0),]Cl,
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Fig(3 ): FT.IR Spectrum of the [Co(PAN),(H,0),]Cl,
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FT.IR Spectrum of the [Ni(PAN),(H,0),]Cl,
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Fig( 6):UV — Vis Spectrum of the ligand (PAN ).
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Fig(7):UV — Vis Spectrum of the [Fe(PAN)2(H,0);]Cl,
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Fig(8 ):UV — Vis Spectrum of the [Co(PAN),(H,0),]Cl,
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Fig(9):UV — Vis Spectrum of the [Ni(PAN)2(H20),]Cl,
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Fig(10):UV — Vis Spectrum of the [Cu(PAN),(H20),]Cl,
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