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NOTE

Hydroxyamidine Hydrochloride as a Spectrophotometric
Reagent for Iron(II)}

SHAHBAZ KHAN and HEM LATA MOHABEY*
Department of Chemistry
Government Digvijay Postgraduate College, Rajnandgaon, India

The preparation and properties of five new hydroxyamidine
hydrochlorides have been described. Equimolar quantities of N-aryl
hydroxylamine and N-aryl-imidoyl chloride were reacted in diethyl
ether All the isolated compounds have been characterised on the
basis of m.p., elemental analysis, ultraviolet and infrared spectra.
All the hydroxyamidines react with iron(III) forming blue alcohol
soluble complex at 2.2 to 4.0 pH and above 4.5 pH colour changes
to violet. In presence of thiocyanate a hyperchromic and hypsochro-
mic effect is observed. The orange-red complex which can be ex-
tracted into benzene absorbs strongly at 460 nm. Thus a new method
can be developed for extraction-spectrophotometric determination
of iron(III).
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N-Hydroxyamidines are recently used as a spectrophotometric reagent for the
determination of transition metal ions'. The complexing properties of the
reagents can be modified by different modes of substitution. Therefore, five new
hydroxyamidine hydrochlorides have been synthesized and characterized on the
basis of melting point, elemental analysis, ultraviolet spectra and IR spectra. The
reaction of these synthesized hydroxyamidine hydrochlorides with iron(III) has
been studied. It was found that all the five hydroxyamidine hydrochlorides
synthesized in the present investigation behave in a similar manner and are useful
for extraction, spectrophotometric determination of iron(III) in soil samples, water
samples, vegetable plants, etc.

All the reagents used were of analytical grade. Ultraviolet spectra of the newly
synthesized compounds were recorded in ethanol. The infrared spectra were
recorded in KBr on Perkin-Elmer 1800 (FTIR) spectrophotometer equipped with
sodium chloride optics. Procedure for the preparation of hydroxyamidine hydro-
chloride N-(O-cholro) phenyl hydroxylamine was dissolved in diethyl ether and
was placed in a 500 mL conical flask. To this equimolar quantity of N-aryl-p-
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toluimidoyl chloride dissolved in same solvent was added slowly with constant
shaking during the course of 5 to 10 min. The solution was stirred continuously with
a glass rod. After 1 h white shining crystals were formed which were filtered and
washed with ether. These were recrystallized from hot alcohol.

The ultraviolet spectra of ethanolic solution of hydroxyamidine hydrochloride
in the region 200—400 nm show three intense bands. The assignment of electronic
transition associated with the bands has been obtained on the basis of available data
on Schiff’s bases and amidines®?

The infrared spectra of hydroxyamidine hydrochlorides have been recorded in
KBr on Perkin-Elmer 1800 FTIR spectrophotometer in the range 4000400 cm™'.

In the IR spectra of hydroxyamidine hydrochloride a band is observed at
1630-1610 cm™. This band is due to C==NH absorption. The shift of C=N
absorption band from 1600 cm™ to higher frequencies is due to salt forma-
tion'™ 1. All the hydroxyamidine hydrochlorides show strong broad ammonium
band =N"H at 2600-2550 cm™". A sharp band at 930 + 10 cm™ is due to N—O
streching'?. The hydroxyamidines examined here show C—H stretching vibra-
tions in the region 3030 + 30 cm™ which is in support of the fact that aromatic
C—H stretch appears near 3030 cm™. A representative infrared spectrum is
presented in Fig. 1.

All the hydroxyamidine hydrochlorides react with iron(IIl) in the pH range
2.2-4.5 forming blue complex in alcohol. This blue solution shows maximum
absorbance at 580-590 nm. In presence of thiocyanate, orange-red complex is
formed which can be extracted into benzene. This coloured extract absorbs strongly
at 460 nm having molar absorptivity 11000 + 1000 mole™ cm™ at A,,,. This colour
reaction can be applied for the determination of iron(IIl) in iron ores, soil samples,
water samples and biological materials.

TABLE-1
KEY INFRARED BANDS (cm™') OF HYDROXYAMIDINES

Hydroxyamidine v(O—H) v(Ar—H) V(IJ"JH) V(C=lt1H) v(N—O)

N-Hydroxy-N-(o-chloro) phenyl- _ 3060 2565 . 1618 940
N’-(2-methyl) phenyl-p-toluamidine
hydrochloride

N-Hydroxy-N-(o-chloro) phenyl- — 3040 2560 1620 930
N’-(3-methyl) phenyl-p-toluamidine
hydrochloride

N-Hydroxy-N-(o-chloro) phenyl- — 3050 2550 1620 930
N’-(4-methyl) phenyl-p-toluamidine
hydrochloride

N-Hydroxy-N-(o-chloro) phenyl- — 3040 2560 1620 930
N’-(2-chloro) phenyl-p-toluamidine
hydrochloride

N-Hydroxy-N-(o-chloro) phenyl-N’- — - 3040 2560 1620 930
(4-chloro) phenyl-p-toluamidine
hydrochloride
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Fig. 1. IR spectra of 6-N-hydroxy-N-(o-chloro) phenyl-N’-(2-methyl) phenyl-p-toluamidine-
hydrochloride
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