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Abstract:

A spectrophotometric method has been developed for the determination of aminophenol isomers
(o-aminophenol, m-aminophenol and p-aminophenol). The method is based on oxidative coupling
reaction of these compounds with 4-aminoantipyrine (4-AAP) in the presence of cupper sulphate as
oxidizing agent in alkaine medium forming a reddish brown colour. The products show maximum
absorption at 440 nm, 480 nm and 445 nm for o-aminophenol, m-aminophenol and p-aminophenol
respectively. The molar absorptivities are 8.632x10% ,9.33x10% and 9.1449x10° lL.molt.cm? for
concentrations obeyed Beer’s law in the range 1-20, 1-24 and 1-7 pg.ml* for the above compounds
respectively. The average recovery was ranged between 98.38% and 101.01% with relative standard
deviation < 1.6 for all the studied compounds. The 4-AAP products were formed in the ratio of 1:2
aminophenol isomers : 4-AAP. The stability constant of the products was 7.4 x108, 3.27x10® and
9.94x10” 12.mol? for o-aminophenol, m-aminophenol and p-aminophenol products respectively
indicating the good stability of these products.

Key words: Oxidative coupling; Spectrophotometry; o-aminophenol; m-aminophenol; p-aminophenol,
4-aminoantipyrine
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MI of 4-AAP (1%) : Absorbance :
0-amino phenol m-amino phenol p-amino phenol

Without 0.073 0.064 0.066
0.25 0.186 0.098 0.226
0.5 0.199 0.133 0.244
0.75 0.262 0.265 0.262
1.0 0.322 0.320 0.233
1.5 0.342 0.350 0.209
2.0 0.372 0.391 0.198
2.5 0.349 0.307 0.187
3.0 0.327 0.300 Turbid
4.0 Turbid 0.252
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MI of 0.1% CuSO4.5H20 : Absorbance :
0-amino phenol m-amino phenol p-amino phenol
Without 0.274 0.023 0.102
0.25 0.447 0.265 0.238
0.5 0.450 0.383 0.326
0.75 0.422 0.400 0.357
1.0 0.372 0.391 0.262
15 0.324 0.385 Turbid
2.0 0.278 0.376
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Volume of 0.05M 0-amino phenol m-amino phenol p-amino phenol

NH4OH(ml) Absorbance pH Absorbance pH Absorbance pH
Without 0.368 7.1 0.491 7.3 0.286 7.1
0.25 0.401 8.8 0.509 9.1 0.297 8.8

0.5 0.409 9.0 0.533 9.2 0.352 9.0
0.75 0.412 9.1 0.549 9.3 0.401 9.1

1.0 0.485 9.3 0.570 9.4 0.368 9.2

15 0.487 9.4 0.583 9.5 0.336 9.3

2.0 0.491 9.6 0.590 9.6 0.334 9.6

2.5 0.456 9.7 0.567 9.7 0.330 9.7

3.0 0.400 10.1 0.535 9.9 Turbid 9.9

3.5 0.393 11.0 0.500 10.1
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Linearity “Molgr_ “LOD* | “LOQ* “Corrglgtion
Compound range Absorptivity (opm)” | (ppm)” Slope Intercept | coefficient
(opm) | (/mol.cm)” | ‘PP bp (R?)”
o-aminophenol 1-20 8.632x10° 0.03 0.099 0.0791 0.1583 0.9991
m-aminophenol 1-24 9.33x10° 0.094 | 0.3123 | 0.0855 0.2116 0.999
p-aminophenol 1-7 9.1449%x10° | 0.096 0.322 0.0838 0.1188 0.999

*Average of ten determination.
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18 95.79 0.42

2 102.82 1.16
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2 97.65 1.35
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Ol (Bl 4 RIS g Cilarall il cold (6) Jsaa

SaTaG Conc. Absorbance " Average Kst

(mol.I) As Am (12.mol?)
2x10° 0.161 0.391 0.588

o-aminophenol 4x10° 0.257 | 0.506 0.492 7.4x108
6x10°° 0.359 0.712 0.496
2x10°° 0.118 0.363 0.675

m-aminophenol 4x10° 0.245 | 0.666 0.632 3.27x108
6x10° 0.343 0.962 0.643
2x10° 0.044 0.227 0.806

p-aminophenol 4x10° 0.064 | 0.374 0.829 9.94x107
6x107° 0.086 0.520 0.835

A Tl Ay

Lgac GlSies 40l Lunel) lSpally Lgillly ddg¥1 A0lalY] c¥easll dbdally cAlse) o 3o dul)y o
Al e dibide GlaeS Gl i bl e Jgidgingd Ghagil e (sale IS ehal 4) palaial (A A
— iy e U jinesils 445 5480 5440 dungal) Jlsha¥) die dae JSU i) Cagplall cand Galiaia¥) uld 23y Jilladl)
Agall S (o a5 agng paad diplall dilssl Y ola) @laall il . Jsll e Joidginab=hly Jsidsinal=laey Jsidsinal
Adlad) §lsud)
cBAlia) il (7) s

Recovery (%) of 4ug/ml of aminophenol isomer per pg/ml Foreign added

Foreign

compound o-aminophenol m-aminophenol p-aminophenol
100 | 500 750 | 1000 100 500 750 | 1000 | 100 500 750 | 1000
Butanol 97 | 993|971 | 984 | 97 | 963 | 975| 956 | 956 | 100.2 | 95.4 | 98.4
Isobutyl alcohol | 98.2 | 982 | 98 | 977 | 993 | 96 | 963 | 956 | 954 | 963 | 974 | 954
Cyclohexanol | 97.7 | 97 | 986 | 984 | 959 | 954 | 952 | 953 | 974 | 995 | 100.2 | 97.2
Glucose 95.8 | 96.6 | 974 | 956 | 100 | 101 | 103 | 104 | 99.7 | 1005 | 98.6 | 985
Lactose 101 | 97.2 | 97.4 | 98.9 | 100.9 | 102.4 | 102 | 1015 | 97.8 | 985 | 98.2 | 98.3
Sucrose 98.2 | 104 | 101 | 100.7 | 100.7 | 102 | 99.2 | 101.2 | 964 | 953 | 97.1 | 98.8
'ng%'f:ee 95.6 | 958 | 962 | 969 | 953 | 958 | 96.8 | 97.1 | 95.1 | 96.6 | 98.3 | 98.4
Propylamine | 99.3 | 104.3|104.8| 995 | 954 | 96.1 | 97.2 | 98.8 | 103.2| 101.9 | 101.2 | 99.8
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