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Abstract
A widespread range of oxidative coupler reactions have been approved for drugs. Majority of these reactions 
are color producing reactions.

Generally, spectrophotometric procedures are easy to achieve, little-cost, sensitive and selective, however 
each spectrophotometric way has its advantages and weaknesses, which are an essentialfeature when 
choosing the technique for estimation of drugs.

So, the purpose of objective in this paper is to review numerouspresent techniques for spectrophotometric 
estimation of drugs with MBTH and to compare the modern spectrophotometric ways and to summarize 
their advantages and weaknesses.
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Introduction
Oxidative Coupler Reaction: Oxidative coupler 

reaction includes combination of two organic materials 
or further in existence of suitable oxidizing agent and 
satisfactory reaction circumstances. After the oxidation 
process of these ingredients occurs, leading to the 
creation of intermediary compounds which rejoin with 
each other to providedyed product that can be measured 
spectrally, and therefore can advantage from these 
interactions for the aims of quantification of a number 
of compounds (1).

The oxidative coupler reaction first detected by 
Berthelot in 1859 (2), which was known as by his 
name also called indophenol reaction. The blue color 
of indophenol created by phenol and hypochlorite in 
the existence of ammonia provided the maximum 
absorbance at 630 nm(3). The mechanization of reaction 
shown below(4):

Spectrophotometric analysis for the 
determination of drugs: Absorption spectrophotometry 
is one of greatestbeneficial tools obtainable to the chemist 
for quantitative analysis. This is for the reason that it has 
wide-ranging applicability, great sensitivity and modest 

to high selectivity, perfect accuracy and simplicity as 
well as suitability.

Colorimetric techniques can selectively convert a 
drug, its impurity, or metabolite so that the spectrum is 
moved to the visible region and away from interfering 
affected via additional drug, formation constituents, 
or biological materials, thus talking a more degree 
of specificity. Furthermore, a drug with slight or no 
beneficial absorption can be extra sensitivity estimated 
by adjusting it to further high absorptive chromophore(5).

3-Methyl-2-Benzothiazolinone Hydrazone 
(MBTH) (Besthorn’s reagent or Sawicki’s reagent)(6): 
3-Methyl-2-Benzothiazolinone Hydrazone was initially 
produced by Besthron in 1910. Huning and Fritsch 
have designated the oxidative coupler of this reagent 
with aromatic amines, heterocyclic bases, phenols, and 
compounds containing active methylene group to produce 
extremely dyedyields in 1957. In 1961 Sawicki et al. 
introduced MBTH in analytical chemistry as a sensible 
reagent for the estimation of carbonyl compounds. It 
can be also utilized for the revealing and estimation of 
phenols, polyhydroxy compounds, aldehydes, aromatic 
amines and amino hetero aromatic compounds including 
indoles, carbazoles and phenothiazines. The chemical 
construction of MBTH is shown in Figure 2.
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Figure (1): The mechanization of indophenol formation.
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Figure 2:The chemical construction of (MBTH).

General mechanism for the reaction of MBTH(6): 
MBTH misses two electrons and one proton on oxidation, 

under reaction conditions, creating an electrophilic 
intermediate, which is assumed to be the active coupler 
species. The intermediaryrejoins with amine (or) phenol 
by electrophilic attack on the mainly nucleophilic place 
up in the aromatic ring of amine or phenol (i.e., para or 
ortho position) and the intermediary is oxidized in the 
existence of oxidant to get the dyedcomponents. Figure 
3 shows the general reaction with MBTH.
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Figure 3: General reaction with MBTH
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Spectrophotometric analysis for the determination 
of drugs with (MBTH)as oxidative coupling reagent: 
(MBTH) initiallypresented as a reagent for aldehydes. 
Subsequent MBTH use was comprehensive to different 
organic compounds (example: phenols, aryl amines and 
different N- and S- heterocyclic compound)(6). In latest 

years, the utilize of spectrophotometric method were 
useful in the analysis of drugs with MBTH as oxidant 
reagent. A survey of the literature mentioned numerous 
spectrophotometric techniques for analysis of drugs 
using MBTH as oxidative coupling reagent.

Table (1): Some spectrophotometric determination of drugs with (MBTH).

No. Drug compounds (Trade name) λmax (nm) Linear range (μg.ml-1) Molar absorptivity 
(l.mol-1.cm-1) Ref.

1 (Nifedipine) 685 1-19 2.77×104 7

2 (Tenofovir disoproxil fumarate) 626.5 50-250 1.65×104 8

3 (Fenofibrate) 596 2-5 1.91×104 9

4 (Chloramphenicol)  620 10-60 1.00×104 10

5 (Nitrofurantoin) 610 0.5-30 6.59×103 11

6 (Selegiline Hydrochloride) 629 10-85 0.98×104 12

7
(Meloxicam) and
(Tenoxicam)

619
619

0.2-10
0.1-5

15.82×104

16.61×104 13

8 (lornoxicam) 620 0.008-0.04 1.39×104 14

9 (Pregabalin) 668 50-350 4.202×104 15

10 (Prulifloxacin) 580 1-5 1.34×104 16

11 (Atorvastatin) 566 2-20 3.36×104 17

12 (Bicalutamide) 630 10-60 0.35×104 18

13 (Lamivudine) 659 1-8 0.28×103 19

14 (Aceclofenac) 592 1-100 1.00×104 20

Conclusion
The techniques described for spectrophotometric estimation of drugs alongside with MBTH display perfect 

analytical possibility. So these techniques can be suggested for the repetitive analysis of these drugs in quality 
controller laboratories and they may be successfully used for the estimation of drugs in pharmaceutical preparations.
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