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ABSTRACT 

The synthesis of 4-(benzo[d]thiazol-2-yl)phenol(3) (Scheme-1)by reaction of 2-aminobenzenethiol(1)and 4-

hydroxybenzaldehyde(2)reflux in presence of toluene as a solvent. This reaction mixture is kept for overnight, 

the crystals of 4-(benzo[d]thiazol-2-yl)(3)obtained. Filtered and dried.As well as synthesis of 4-

(benzo[d]thiazol-2-yl)-2-methoxyphenol(5) (Scheme-2) by reaction of 2-aminobenzenethiol(1)and4-

hydroxy-3-methoxybenzaldehyde(4)reflux with toluene as a solvent. This reaction mixture is kept for 

overnight, the crystals of 4-(benzo[d]thiazol-2-yl)-2-methoxyphenol(5)obtained. Filtered and dried. 

The structures for the synthesized compounds are assigned on the basis of IR, 1HNMR and Mass spectral 

studies. 

KEYWORDS: 2-amino benzenethiol, 4-hydroxybenzaldehyde, 4-(benzo[d]thiazol-2-yl), toluene, 4-hydroxy-

3-methoxybenzaldehyde, 4-(benzo[d]thiazol-2-yl)-2-methoxyphenol 

 

I. INTRODUCTION 

 

The resistance of pathogenic bacteria and fungi to available antibiotic drugs has been posing a challenge to 

chemists and pharmacists. An interest in the design and development of new active antimicrobial agents can 

be ascribed to both the increasing emergency of bacterial resistance to antibiotic therapy and newly emerging 

pathogens[1,2]. Recently, the discovery of new compounds to deal with resistant bacteria and fungi has 

become one of the most important areas of antibacterial and antifungal research. The heterocyclic scaffold, 

benzothiazole is a privileged system with multiple applications. A number of 2-aminobenzothiazoles were 

intensively developed in the 1950s as central muscle relaxants. Riluzole(1) (6-trifluoromethoxy-2-

benzothiazoleamine, PK-26124,RP-25279) acts as a glutamate neurotransmission agent in biochemical, 

electrophysiological and behavioral experiments[3]. Research has been carried out recently on benzothiazole 

derivatives which are found to possess diverse chemical reactivity and wide spectrum of biological activities. 

The benzothiazole pharmacophore unit is found in several drugs which exhibit antimicrobial[4], antitumor[5], 

antioxidant behaviors[6] and as an acetyl cholinesterase[7] enzyme inhibitor. It is well documented that the 

unique frame work of benzothiazole is found in many antagonists like Ca+2 channel, LTD4 and orexin 

receptors[8]. By bearing in mind the aforesaid pharmacological applications of benzothiazole derivatives, our 
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group has synthesized recently 3-(2-(benzo[d]thiazol-2-yl)phenoxy)-1-(substituted acyclic/cyclic 

amino)propan-1-one derivatives and found them to be potent antimicrobial agents[9]. The chemistry of 

organophosphorus compounds has been growing rapidly since these molecules are involved in various 

biological processes, such as important substrates in the drug and pro-drugs synthesis. The phosphorus 

molecules play a vital role in medicinal and agricultural chemistry[10]. They also offer attractive possibilities 

for structural, synthetic and mechanistic studies[11]. Particularly, phosphoramidates have attained a 

distinctive reputation in P-chemistry since they act as pro-drugs and drugs in the antiviral and antitumor 

therapy[12]. The cyclic phosphorus derivative, cyclophosphamide is a pro-drug and it has been used in 

anticancer therapy[13]. The phosphoramidates in which the phosphate group is bonded with 

acyclic/cyclic/aryl amines or amino acid residues could develop lipophileicity[14] and as a result enriches 

their bioavailability and biological potency. These groups can also modify the physicochemical properties of 

active benzothiazole motif. The phosphoramidate derivatives of 5-nitroquinolin-8-ol and 5-nitroindazole 

synthesized recently by our group showed potential antimicrobial and antioxidant activities[15] and these 

results encouraged us to study the synthesis of title compounds and evaluate their bioactivity. 

 

II. EXPERIMENTAL SECTION 

 

All melting points were determined in open capillary tube and were uncorrected. IR spectra were recorded 

with potassium bromide pellets technique, 1H NMR spectra were recorded on AVANCE 300 MHz 

Spectrometer in DMSO using TMS as internal standard.  Mass spectra were recorded on a FT VG-7070 H 

Mass Spectrometer using EI technique at 70 eV. All the reactions were monitored by thin layer 

chromatography. 

 

III. MATERIAL AND METHODS  

 

1. Synthesis of 4-(benzo[d]thiazol-2-yl)phenol : 

In the present work, we report synthesis of 4-(benzo[d]thiazol-2-yl)phenol(3) (Scheme-1) by reaction of 2-

amino benzenethiol(1) and  4-hydroxybenzaldehyde(2) reflux in presence of toluene as a solvent. This 

reaction mixture is kept for overnight, the crystals of 4-(benzo[d]thiazol-2-yl) phenol(3)obtained. Filtered 

and dried. The Purity of compound was checked by TLC. The compound observed on TLC as single spot in 

benzene. Structures to these compounds are assigned on the basis of elemental analysis and spectral data. 
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2. Synthesis of 4-(benzo[d]thiazol-2-yl)-2-methoxy phenol : 

In the present work, we report synthesis of 4-(benzo[d]thiazol-2-yl)-2-methoxyphenol(5) (Scheme-2) by 

reaction of 2-aminobenzenethiol(1) and 4-hydroxy-3-methoxybenzaldehyde(4)reflux with toluene as a 

solvent. This reaction mixture is kept for overnight, the crystals of 4-(benzo[d]thiazol-2-yl)-2-

methoxyphenol(5)obtained. Filtered and dried. The Purity of compound was checked by TLC. The compound 

observed on TLC as single spot in benzene. Structures to these compounds are assigned on the basis of 

elemental analysis and spectral data. 

 
 

Chemical analysis : 

 

1. 4-(benzo[d]thiazol-2-yl) phenol (3) 

IR:(KBr/cm-1) :3410 (-OH), 1621 (C=N), 1610-1590 (C=C), 780 (C-S),EI-MS: (m/z:RA%) :228 (M+1), Elemental 

analysis:C13H9NOS Calculated: (%) C, 68.70; H, 3.99; N, 6.16; O, 7.04; S, 14.11 Found (%) : C, 68.68; H, 3.95; N, 

6.10; O, 7.01; S, 14.08 

 

2. 4-(benzo[d]thiazol-2-yl)-2-methoxy phenol (5) 

IR:(KBr/cm-1) :3405 (-OH), 1620 (C=N), 1615-1595 (C=C), 784 (C-S),EI-MS: (m/z:RA%) :258 (M+1), Elemental 

analysis:C14H11NO2S Calculated: (%) C, 65.35; H, 4.31; N, 5.44; O, 12.44; S, 12.46 Found (%) : C, 65.30; H, 4.30; 

N, 5.42; O, 12.42; S, 12.41 

 

IV. RESULTS AND DISCUSSION 

 

Substituted benzothiazoles exert adverse effects on viruses and also act on yeasts and fungi. The antiviral 

screening results of MBT showed significant activity against two out of three viruses tested. The antifungal 

effects of MBT were also tested against Aspergillus nigerwith a suspension of spore-free mycelium 

homogenate as inoculum, and a 33 mg L−1 MBT concentration was the lower limit for 100% growth 

inhibition after five days of cultivation. Similar results, although obtained under other conditions, are 

described for the fungus Trichophyton rubrum. It was observed that for complete growth inhibition of 

Microsporumgypseumand Epidermophyton floccosum, MBT concentration had to exceed 50 mg L−1. The 

results of a study suggested that the thiol group of MBT is essential for its toxicity, since benzothiazole (BT) 
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was not an active fungicide. However, in another experiment the presence of zinc destroyed the fungicidal 

activity of MBT, and this contradicts what was suggested above. 

The antifungal activity of 4-(benzo[d]thiazol-2-yl) phenol, a significant inhibitory activity against Aspergillus 

niger, Penicillium roquefortl, and Chaetomium globosum was observed. On the other hand, 4-

(benzo[d]thiazol-2-yl)-2-methoxy phenol exhibited potent inhibitory activity against Aspergillus nigerand 

Chaetomium globosum. 

 

V. CONCLUSION 

 

Substituted benzothiazoles have been widely explored for industrial applications since their discovery. 

However, the biological activity of this class of compounds deserves further investigation. This becomes clear 

when microbial infections are considered. Although the research on this subject is incipient, the number of 

reports disclosing the effects of MBTs on pathogens of clinical interest has recently been increasing. 

Substituted 4-(benzo[d]thiazol-2-yl)phenolhave been shown to be promising, which calls for the design of 

more efficient antimicrobial, anthelmintic, anti-inflammatory, and anti-allergic agents. Future studies will 

undoubtedly uncover unexpected properties and applications. Advances in this field will require analyses of 

the structure-activity relationships of MBTs, as well as the mechanisms of action of these compounds. 
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