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ABSTRACT 

 

Indolinospirobenzoxazine was synthesized by direct condensation of 4-amino-2-nitrosophenol with 1,3,3-trimethyl-

2-methylene indoline. Its biological effects on bacteria species, Salmonella typhi, Escherichia coli, Staphylococcus 

aureus and fungi species, Candida albican have been determined. Indolinospirobenzoxazine was found to be highly 
active on all the bacteria species tested, with inhibition zone >12 mm. Moderate activity was observed against 

Candida albican (inhibition zone 11 mm) which represented the lowest sensitivity among the microorganisms tested. 
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INTRODUCTION 

 

Spirooxazines represent an important class of photochromic molecules that are widely used in various fields of 

science and engineering for the design of light filters and optically controlled molecular switches [1]. They undergo 

reversible rearrangements between two main states characterized by strongly differing spectral parameters. 

Spirooxazines are families that are widely studied because of their good photoactivity, high sensitivity, fatigue 
resistance and high resolving power. Although vast majority of spirooxazines are known, spiroxazines belonging to 

the indoline series are the most investigated [2-5]. Various modification of the indoline and spiroxazine fragments 

with sulphur-containing groups and heterocyclics have also been studied [6]. Being heterocyclic compounds, 

spirooxazines have been investigated for possible application in medical field as drugs for treatment of movement 

disorder such as cerebral palsy [7] and potential neuroleptic agent [8]. Indolinospirooxazines is a combination of 

indoline fragment and oxazine fragment. 

 

Benzoxazines have been noted to exhibit various biological activities including anti-bacterial [9-10] and anti-

inflammatory [11] whereas indole derivatives possess wide spectrum of biological activities including antibacterial 

[12], anti-fungal [13-14], anti-tumor [15], antiviral [16-17], antioxidant activity [18], cytotoxic activity [19-21] and 

analgesic anti-inflammatory [22]. 
 

It therefore appears that indolinospirobenxozaxine will exhibit a synergy of antimicrobial activities contributed by 

both the indole and oxazine fragments. In this paper, the use of spirooxazine of the indoline series as anti-microbial 

agent is reported. 

 

EXPERIMENTAL SECTION 

 

General 

All chemicals used were of analytical grade. The IR spectra were recorded on a Shimadzu FTIR-IR Prestige 

(200VCE) as KBr pellets. The C, H, N data were determined using a Perkin-Elmer Instrument (200B). The purity of 

the test compounds was determined by TLC. A single green-brown spot obtained confirmed the purity of 

indolinospirozenzoxazine. 
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Synthesis of indolinospirobenzoxazine. 

Indolinospirobenzoxazine was synthesized according to the method reported earlier [5]. 4-Aminophenol (0.1 mol, 

10.913 g) was weighed and dissolved in warm solution of 0.1 mol (4.0 g) sodium hydroxide in 50 ml of water. The 

solution was cooled to 0oC. Sodium nitrite (0.1 mol, 6.9 g) was weighed and added and the solution was stirred for 

one hour while maintaining the temperature at 0oC. 0.3 mol HCl was added and the product formed was filtered, 

washed with water and dried. The 4-amino 2-nitrosophenol obtained was purified by recrystallation from hot 
ethanol. The 4-amino-2-nitrosophenol (0.01 mol, 1.381 g) was weighed and refluxed in 50 ml of methanol and to the 

hot solution, was added in drops over 15 minutes, a solution of 1,3,3-trimethyl-2-methylene indoline (0.01 mol). The 

solution was refluxed for eight hour. The precipitate was filtered and recrystallized from hot ethanol to obtain 

indolinospirobenzoxazine. Yield: 1.88 g (64%); IR (KBr)�̃�𝑚𝑎𝑥/cm-1: 3798 (NH2), 3397-3389 (C-H, benzene), 3370 

(C-H, CH=N), 3320-3278 (C-H, methyl), 1855 (C-N),   1796-1777 (C-C, benzene); Anal. Calcd. mass fractions of 

elements, w / % , for C18H19N3O (Mr = 293.36) are: C 73.69, H 6.53, N 14.32; found C 73.61, H 6.42, N 14.26.  

 

Antimicrobial activity 

The indolinospirobenzoxazine was screened for the presence of antimicrobial constituents against four 

microorganisms: Staphylococcus aureus, Escherichia coli, Salmonella typhi, Candida albican using disk diffusion 

method [23]. The tested compounds were dissolved in ethanol to give 10 mg/2 mL solutions. 20 μL solutions of 
these were applied to sterile disks and placed on Nutrient Agar (NA) plates with Escherichia coli and 

Staphylococcus aureus, Salmonella Shigella Agar (SSA) plates with Salmonella typhi and Sobouraud Dextrose Agar 

(SDA) plates with Candida albican. The plates were incubated for 24 hours except SSA plates with incubation 

period of 48 hours. The zones of inhibition were measured. Clarithromycin and cerftriflaxon were used as reference 

antibiotics. Ethanol showed no inhibition zones on all the bacteria and fungi tested. 

 

RESULTS AND DISCUSSION 

 

Indolinospirobenzoxazine (1) was synthesized as shown in scheme 1.The indolinospirobenzoxazine was examined 

in-vitro against bacteria and fungi. The test results are presented in Table 1. Indolinospirobanzoxazine was highly 

active against the bacteria tested, showing inhibition zones between 15mm and 18mm, and moderately active against 
fungi with inhibition zone of 11mm. Staphylococcus aureus showed the highest sensitivity of all the bacteria tested. 

 
Scheme 1 

OH

NH2

OH

NH2

NO

NaNO 2

N

N

O

CH3

CH3CH3

NH2

N

CH2

CH3CH3

CH3

1

 
Cerftriaxon and Clarithromycin which are well known antibacterial substances showed inhibition zones 11-12 mm 

and 6-8 mm respectively for the same pathogenic bacteria. Thus, the higher antimicrobial activities of 

indolinospirobenzoxazine can be attributed to the combined activities contributed by benzoxazine and indoline 

fragments, each of which has been independently reported with biological activities. 

 
Table 1. Biological activities exhibited by bacteria and fungi against indolinospirobenzoxazine 

 

Compound 

 

Microorganisms 

Clarithromycin Cerftriaxon Indolinospirobenzoxazine 

Staphylococcus aureus + ++ +++ 

Escherichia coli + +++ +++ 

Salmonella typhi + ++ +++ 

Candida albican + ++ ++ 

Highly active= +++ (inhibition zone > 12 mm) 

Moderately active= ++ (inhibition zone 9-12 mm) 

Slightly active= + (inhibition zone 6-8 mm) 

Inactive= ˗ (inhibition zone < 5 mm) 
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CONCLUSION 

 

Indolinospirobenzoxazine was tested against certain species bacteria and fungi. Staphylococcus aureus recorded the 

highest biological activities and the least resistant against indolinospirobenzoxazine. Candida albican was slightly 

resistant with moderate activity. The higher antimicrobial activities exhibited by indolinospirobenzoxazine makes 

the compound a good and potential antibacterial and antifungal agent. 
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