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Abstract:  

Benzothiazole (1, 3-benzothiazole) is one of the heterocyclic compounds, which is a weak base having varied 

biological activities. The unique methine center present in the thiazole ring makes benzothiazole as the most 

important heterocyclic compound. Various compounds such as hormones, alkaloids antibiotic, essential amino 

acids, hemoglobin, vitamins, dyestuffs and pigments have heterocyclic structure. In this review an extensive 

literature survey over the last decenary describes the role of benzothiazole (heterocyclic compounds) 

derivatives in the sector of medicine and pharmaceutical.  The Delta and Omicron variants have also made the 

situation more challenging. To overcome this critical situation thiazole/thiadiazol /benzothiazole based 

thiazolidin-4-one is the most active compound with the higher inhibitory capacity to SARS-CoV-2 protease 

have been reported Such compounds are effective against various types of cancer cell lines through a legion 

of mechanisms. 
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INTRODUCTION 

Heterocyclic 1can be easily classified based on 

their electronic structure. Heterocyclic compounds 

are primarily classified as saturated and 

unsaturated. The saturated heterocyclic 

compounds behave like the acyclic derivatives 

with modified steric properties2. Piperidine and 

tetrahydrofuran are the conventional amines and 

ethers of this category., unsaturated heterocyclic 

compounds of 5- and 6- member rings have been 

studied extensively because of their unstrained 

nature. The unstrained unsaturated heterocyclic 

compounds include Pyridine, Thiophene, Pyrrole, 

Furan and their benzo fused derivatives. Quinoline, 

Isoquinoline, Indole, Benzothiophene, and 

Benzofuran are some important examples of benzo 

fused heterocycles. Heterocyclic compounds have 

a wide application in pharmaceuticals, 

agrochemicals and veterinary products. Among 

them, sulphur and nitrogen containing heterocycles 
1have attracted the attention of chemical and 

pharmaceutical research because their unique 

structural systems are the core structure of many 

pharmaceuticals and bioactive natural products, 

which makes them therapeutically interesting. 

Therefore, nitrogen and Sulphur containing five-

membered thiazole ring is an important 

heterosystem and its derivatives2 have emerged as 

active pharmaceutical ingredients in several drugs 

due to their potential antiinflammatory,3 antitumor 

,4 antihyperlipidemic,5 and antihypertensive6 

properties, among several other biological 

properties.7 

 

STRUCTURAL ANALYSIS OF 

BENZOTHIAZOLE DERIVATIVES IN 

MEDICINAL ASPECTS  

As a privileged heterosystem, benzothiazole is 

present as a core structure in many 

pharmaceuticals and agrochemicals that exhibit 

remarkable biological activities.8Benzothiazoles 

find their applications in drug discovery and 

development for the treatment of diabetes,9 

epilepsy,10 inflammation,11 amyotrophic lateral 

sclerosis,12 analgesia,13 tuberculosis,14 and viral 

infections.15  
 

2-Aminobenzothiazole derivatives : 2-

Aminobenzothiazole derivatives are also well-

known motifs in medicinal chemistry due to their 

broad applications in drug development for 

treatment of allergies, hypertension, inflammation, 

and bacterial infections16 as well as displaying high 

affinity for the neuropeptide Y5 (NPY5) receptor 

for the treatment of nutrition disorders such as 

obesity and hyperphagia.17                                                                                                                                                                                                           

 

Riluzole:  Riluzole, 2-amino-6-trifluoromethoxy 

benzothiazole, is a highly specific blocker of 

inactivated Na channels,18 and used to cure 

amyotrophic lateral sclerosis). (Figure-2.1) 

 
Figure.2.1 

 

 R116010 :     R116010, a potent and selective 

inhibitor of the all-transretinoic acid metabolism, 

reduces tumour growth in breast and prostate 

cancer19 (Figure-2.2). 

 

 
Figure-2.2 

 

 2-(4’-Amino-3’-methylphenyl)/AMPB: 52-

(4’-Amino-3’-methylphenyl) benzothiazole 

(AMPB)20 has been reported to exhibit anticancer 

activity against a variety of cancers including 

breast cancer, ovary and kidney cancers in animal 

studies (Figure-2.3).                                                      

                                

 
Figure-2.3     AMPB 

 

 Phortress: Phortress with benzothiazole 

structural system has shown effective anticancer 

activity against xenografts in two different rodents 

models21 (Figure-2.4)    

 

 
Phortress (Figure-2.4) 
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RADIOLABELLING OF BENZOTHIAZOLE 

DERIVATIVES 

Recently radiolabelling of benzothiazole 

derivatives has been developed for PET imaging in 

the detection of alzheimer diseases22. 2-

Aminobenzothiazoles and its derivatives, on the 

other hand, have been used as precursors for the 

synthesis of many bioactive molecules for a long 

time.23 They have also been considered as one of 

the key building blocks in drug discovery and more 

than 500 structures of diverse pharmaceuticals 

containing 2-Aminobenzothiazole moiety are 

reported in the Derwent World Drug Index.24 

 

Table 2.1: Various activities of  Benzothiazoles. 
Benzothiazoles Biological Activity   Reference 

Pramipexol 

antioxidants, antiparkinson agents, 

dopamine agonists 

 

25 

 

 
Thiazole orange 

reticulocyte analysis 

fluorescent dyes 

 

26 

 

 
Pifithrin 

 

inhibitor of p53 transcriptional 

activity 

 

27 

 

 
2-Mercaptobenzothiazole 

 

antifungal agents 

 

 

 

 

28 

 

 

 

 
3-methyl-2-benzothiazolone hydrazone 

estrogens determination 29 
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4-[(5-chloro-2-oxo-2H-benzothiazol-3-yl)acetyl]piperazine-

1-ethanol monohydrochloride 

anti-inflammatory agents, 

non-steroidal ; 

bronchodilator agents 

30 

 

 
Zolantidine 

 

histamine H2 antagonists 

 

31 

 

 
Zopolrestat 

 

enzyme inhibitors, 

hypoglycemic agents 

 

32 

 

 
Fosfedil 

 

calcium channel blockers 

 

33 

 

 
Tytrphostin AG825 

 

tyrosine kinase inhibitor 

 

34 

 

 
Frentizole 

 

immunosuppressive, 

azathioprine 

 

35 

  

cephalosporin, 

antibacterial 

 

36 



A Review On Therapeutic And Synthetic Studies Of Benzothiazole As Molecular Templet For Medicines.  Section A-Research Paper 
 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 3638 - 3647                         3642 

 
Bay v 

 
4-hydroxy-2-(4-methylphenyl)benzothiazole 

 

anti-rheumatic agent 

 

37 

 
2-Benzothiazolamine,N-methyl-N-(1-(4-phenoxybutyl)-1H-

pyrrol-3-yl) 

 

anti-ischemic compounds 

 

38 

 
3-ethanol-2-methyl-Imidazo(2,1-b)benzothiazole 

antisecretory, 

antiulcer activities 

39 

 
NSC 674495 

2-(4-amino-3-ethylphenyl)benzothiazole 

 

antitumor 

 

40 

 
Cyanine Dye 7 

 

photo-voltage induction 

 

       41 

 
2-(Thiocyanomethylthio)benzothiazole 

 

 

 

biocide 

 

 

42 
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2-(4-Aminophenyl)benzothiazoles,  

 

anti-tumour activity 

43 

 
6-amino-2–benzothiazole sulfonamide  

 

topical carbonic anhydrase inhibitor 

 

44 

 
6-chloro-1,3-benzothiazole-2-thiols  

 

antifungal and antibacterial activity  

       

        45  

2-dibenzofuran-2-yl 

benzothiazole bis-cyclometalated iridium-(III) [Ir(O-

bt)2(acac)], 

Yellow OLED        

     46 

   

 
chalcone-Thiazole 

antibacterial activity    

     47 

 
imidazole[2,1-b] thiazole-5-carboxamides 

anti-tuberculosis  

   48 
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1,3,4-thiadizole 

antimicrobial activity  

 

   49 

 

 
Benzothiazole amphiphiles 

Treat Alzheimer’s disease other Aβ-

related neurologic diseases  

 

    50 

 
methyl benzothiazole sulfinate 

slow and sustained SO2 release at 

physiological pH 

 

      51 

 
Benzothiazole derivative 

inhibitory activity against main 

protease of SARS-CoV-2 

 

    52 

2-(4-

aminophenyl) 

benzothiazole triazole derivatives 

Anticancer activity  

    53 

 
Synthesis of benzothiazole derived silane 

anti-parasitic, anti 

bacterial and anti oxidant activity 

 

    54 

 
tris(benzothiazole) 

Anticancer activity  

   55 
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8-bromocoumarinyl 

Antibacterial activity  

   56 

 

 
4-((4-((benzo[d]thiazol-2-ylthio)methyl)-1H-1,2,3-triazol-1-

yl)methyl)benzamide 

Anti-inflammatory activity  

   57 

 

 
quinoline–urea–benzothiazole hybrid 

antitubercular inhibitory activity  

   58 

 
2-(Furan-2-Yl) benzothiazole 

 

Anti-oxidant and anti-tumor activity  

   59 

 

 

2-mercapto-1,3-benzothiazole isosteres:  2-

mercapto-1,3-benzothiazole isosteres were 

screened for their in vitro antibacterial and 

antifungal activities. Results revealed that the 

presence of the mercapto moiety at the 2-position 

of the heterocyclic nucleus is important for activity 

against bacteria and 6-substituted-1,3-

benzothiazole-2-thiols  as the most auspicious 

compound as antifungal against Candida albicans 

and tropicalis60. 

 

 
2-mercapto-1,3-benzothiazole 

 

 BENZOTHIAZOLE DERIVATIVES 

APPLICATIONS IN SYNTHETIC 

CHEMISTRY 

 2-dibenzofuran-2-yl benzothiazole bis-

cyclometalated iridium-(III), [Ir(O-bt)2(acac)], 

yellow OLED with CIE coordinates of (0.45, 0.52) 

have been reported so far. The good performance 

indicates the potential application of these iridium 

complexes in large-scale OLED61.  A library of new 

hybrids possessing chalcone and thiazole 

compounds were synthesized and reported for their 

antibacterial activities against Staphylococcus 

aureus. 62. Anti-tuberculosis activity against 

mycobacterium tuberculosis have been showed by 

imidazo[2,1-b] thiazole-5-carboxamides. 63 Anti-

microbial activity of 1,3,4-thiadiazole have been 

determined by using the Lipinski’s Rule64. 

Benzothiazole amphiphiles have been reported for 

treating amyloid-β induced cell damage associated 

with Alzheimer’s disease65. 

 Sulfur dioxide (SO2) has been contemplated a 

noxious environmental pollutant and byproduct of 

industrial processing. At recent time, it may also 

have wide role in mammalian pulmonary systems. 

However, there will be a problem in managing SO2 

in a authentic manner. To overcome this difficulty 

slow and sustained SO2 release by benzathiazole 

sulphinate at physiologial pH have been reported. 

At present time, COVID-19 has spread worldwide 
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and the Delta and Omicron variants have also made 

the situation more challenging. To overcome this 

critical situation 

thiazole/thiadiazole/benzothiazole based 

thiazolidin-4-one is the most active compound 

with the higher inhibitory capacity to SARS-CoV-

2 protease have been reported66. 

 

 
Inhibitory activity against main protease of SARS-

CoV-2 

 

CONCLUSION: -  

Benzothiazole is a molecular templet for this 

decennary in the area of medicine as well as 

synthetic purpose in chemical sciences. 

Benzothiazole is used for various kind of disease 

i.e., anticancer drugs, tuberculosis, antidiabetic 

drugs, etc. even in corona times the higher 

inhibitory capacity to SARS-CoV-2 protease have 

been reported. This inclusive review will be highly 

useful to the researchers working in area of 

medicinal and chemical sciences. They can do 

research for methods of synthesis of benzothiazole 

more derivatives as it has a scaffold heterocyclic 

ring so that society will get rid of the scary 

diseases. They can further explore this class to 

increase the domain of existing biological activity 

contour.  

   

REFERENCES: 

1. (a) Fontecave, M.; et al. Chem. ReV.2003, 

103, 2149–2166. 

2. (a) De Souza, MVN.; et al. J. Sulfur Chem. 

2005, 26, 429–449. (b) Metzger, JV. 

Comprehensive Heterocyclic Chemistry; 

Pergamon: New York, 1984. (c) Miwatashi, 

S.; et al. J. Med. Chem.2005, 48, 5966–5979. 

3. (a) Miwatashi, S.; Arikawa, Y.; Kotani, E.; 

Miyamoto, M.; Naruo, KI.; Kimura, H.; 

Tanaka, T.; Asahi, S.; Ohkawa, S. J. Med. 

Chem. 2005, 48, 5966. (b) Papadopoulou, C.; 

Geronikaki, A.; Hadjipavlou- Litina, D. II 

Farmaco2005, 60, 969,  

4. (a) Kumar, Y.; Green, R.; Borysko, KZ.; 

Wise, DS.; Wotring, LL.; Townsend, LB. J. 

Med. Chem. 1993, 36, 3843. (b) Ei-Subbagh, 

HI.; Al-Obaid, AM. Eur. J. Med. Chem. 1996, 

31, 1017. 

5. Pereira, R.; Gaudon, C.; Iglesias, B.; 

Germain, P.; Gronemeyer, H.; de Lera, AR. 

Bioorg. Med. Chem. Lett. 2006, 16, 49. 

6. Tsuruni, Y.; Ueda, H.; Hayashi, K.; Takase, 

S.; Nishikawa, M.; Kiyoto, S.; Okuhara, MJ. 

Antibiot. 1995, 48, 1066. 

7. (a) Millan et al.  Tetrahedron2000, 56, 811. 

(b) Wang, WL.; Yao, DY.; Gu, M.; Fan, MZ.; 

Li, JY.; Xing, YC.; Nan, F. J. Bioorg. Med. 

Chem. Lett. 2005, 15, 5284.  

8. (a) Paget, CJ.; et al.  J. Med.Chem. 1969, 12, 

1016–1018. (b) Lours, P. Def. Veg. 1970, 24, 

91. (c) Young, RC.; et al. J. Med. Chem.1988, 

31, 656–671. (d) Yoshida, M.; et al. Bioorg. 

Med. Chem. Lett.2005, 15, 3328–3332. (e) 

Bailey, TR.; et al. PCT Int. 2001. (h) Kerwin, 

S.; et al. Indian Drugs1998, 35, 554–557. 

9. Suter, H.; Zutter, H. Helv. Chim. Acta1967, 

50, 1084. (2) Hays, SJ.; Rice, MJ.; Ortwine, 

DF.; Johnson, G.; Schwartz, RD.; Boyd, DK.; 

Copeland, LF.; Vartanian, MG.; Boxer, PA. J. 

Pharm. Sci. 1994, 83, 1425. 

10. (a) Jimonet, P.; et al. J. Med. Chem. 1999, 42, 

2828. (b) He, Y.; Benz, A.; Fu, T.; Wang, M.; 

Covey, DF.; Zorumski, CF.; Mennick, S. 

Neuropharmacology2002, 42, 199. 

11. Sawhney, SN.; Arora, SK.: Singh, JV.; 

Bansal, OP.; Singh, SP. Indian J. Chem. 1978, 

16, 605. 

12. Bensimon, G.; Lacomblez, L.; Meininger, V. 

New Engl. J. Med.1994, 330, 585. 

13. Foscolos, G.; Tsatsas, G.; Champagnac, A.; 

Pommier, M. Ann. Pharm. Fr.1977, 35, 295. 

14. Shirke, VG.; Bobade.; Bhamaria, RP.; 

Khadse, BG.; Sengupta, SR. Indian 

Drugs1990, 27(6)350.                                                                                                                                                                               

15. Hargrave, KD.; et al. J. Med. Chem. 1983, 26, 

1158–1163. (b) Patt, WC.; et al. J. Med.Chem. 

1992, 35, 2562–2572.(c) Haviv, F.; et al.J. 

Med. Chem. 1988, 31, 1719–1728. (d) Tsuji, 

K.; et al. Bioorg. Med. Chem. Lett. 1994, 4, 

1601–1606. 

16. Nettekoven, M.; et al. Bioorg. Med. Chem. 

Lett. 2005, 15, 3446–3449. 

17. Girdlestone, D.; et al. Br. J. Pharmacol. 1989, 

97, 583. 

18. Wouters, W.; et al. Cancer Res. 1992, 52, 

2(10), 2841-2846.(b) Freyne, E.; et al. J. 

Bioorg. Med. Chem. Lett. 1998, 8(3), 267-

272. (c) Bryson, H.; Wagstaff, A. Drugs 

Aging1996, 9(6), 478-484. (d) Anon, N. 

Drugs R&D1999, 2(6), 427-430. (e) Goss, P.; 

et al. Breast Cancer Res. Treat. 2000, 59(1), 

55-68. 

19. Bradshaw, TD.; et al. Br J Cancer. 1998. 

20. Lee, LG.; et al. Cytometry 1986, 7(6), 508 



A Review On Therapeutic And Synthetic Studies Of Benzothiazole As Molecular Templet For Medicines.  Section A-Research Paper 
 

Eur. Chem. Bull. 2023, 12(Special Issue 10), 3638 - 3647                         3647 

21. Komarov, PG.; et al.Science. 1999, 

285(5434), 1733-7 

22. (a)Krauskopf, J.; et al. CeskDermatol. 1975, 

50(6), 386. (b)Fisher, AA.; et al. Int J 

Dermatol. 1977, 16(5), 319. 

23. Yee, HY.; Anal Chem.1976, 48(12), 1704. 

24. (a) Renoux, ML. AgentsAllergy, 1978, 33(2), 

76. (b) Noguchi, H.; et al, Xenobiotica. 1977, 

7(8), 491.  

25. Calcutt, CR.; et al. Br J Pharmacol. 1988, 

93(1), 69. 

26. Mylari, BL.; et al. J Med Chem. 1991, 34(11), 

108. 

27. Morita, T.; et al. Arzeimittelforsch. 1982, 

32(9), 1037. 

28. Tsai CM, Levitzki A, Wu LH, Chang KT, 

Cheng CC, Gazit A, Perng RP. Cancer Res. 

1996, 1;56(5), 1068-74. 

29. (a) Scheetz, ME II.; Carlson, DG.; Schinitsky, 

MR. Infect Immun. 1977, 15(1), 145. (b) 

Kitchen, DN.; Todd, GC.; Meyers, DB.; Paget 

C. Vet Pathol. l979, 16(6), 722 

30. Wise, R.; Andrews, JM.; Ashby, JP. 

Antimicrob AgentsChemother. 1990, 34,5, 

813-8. 

31. Miyairi, S.; et al.; J Pharm Biomed Anal 1993, 

11(6), 469-76 

32. Wermelskirchen, D.; et al. Naunyn 

Schmiedebergs Arch Pharmacol. 1991, 

344(1), 101-6 

33. Hoshino, R. et al.1991, 97(5), 287. 

34. Kashiyama, E. J Med Chem. 1999,7;42(20) 

4712-84. 

35. Huebner, JS.; BiochimBiophysActa. 1975, 

6,406(2),178-86 

36. Manninen, A.; et al. Arch Toxicol. 1996, 

70(9), 579-84 

37. Bradshaw, TD.; et al. Br J Cancer. 1998, 

77(5), 745-52. 

38. Lewis, RA.; et al. Ophthalmol. 1986, 104(6), 

842-4. 

39. Gupta, RR.; Jain, SK.; Bull. Chem. Soc. 

Japan, 1976,49, 2026. 

40. Gupta, RR.; Jain, SK.; Ojha, KG.; Synth. 

Commun., 19799(6), 457. 

41. Adams, R.; Organic Reactions. John Wiley 

and Sons, New York, 1959, 3, 240. 

42. Mittal, RL.; Jain, SK.; J. Chem. Soc., 2148, 

1969. 

43. Jordan, AD.; Luo, C.; Reitz, AB. J. Org. 

Chem. 2003, 68, 8693. 

44. Cocco, M.; Congiu, C.; annis, Y.; Ianelli, S.; 

Heterocycles, 2004, 63, 259. 

45. Ueda,S.;Terauchi, H.; Kawasaka,M.; 

Yano,A.; Ido, M.;Chem. Pharma. 

Bull.,2004,52, 634. 

46. Huang, S.; Connolly, P.; Tetrahedron Lett., 

2004, 45, 9373. 

47. Bussiere, D.; Fang, E.; Murray, J.; (Chiron 

Corporation, USA). PCT Int. Appl. 2006, 228. 

48. Rathore, BS. Kumar, M.; Bioorg. Med. 

Chem., 2006, 14(16), 5678-5682. 

49. Rathore, B.S.; Gupta, V.; Gupta, RR.;. 

Kumar, M.; Heteroatom Chem., 2007,18(1), 

81-86. 

50. Rathore, BS; Kumar, M.; Res. Chem. 

Intermed., 2006, 32(7), 647-651. 

51.  Ivana et al.  J. Heterocyclic Chem., 2015, 52, 

1705- 1712. 

52. Di Liu et al. ACS Applied Materials & 

Interfaces, 2013, 5, 4937−4944. 

53. Koneni V.  et al. ACS Med. Chem. Lett., 2015, 

6, 809−813. 

54. Garrett C.  et al. ACS Infect. Dis. 2016, 2, 

393−398.  

55. Yang et al.  ACS Comb Sci., 2015; 17(12): 

732-741 

56. Jessica L. et al. ACS Chem. Neurosci., 2016, 

7, 682−688. 

57. Jacob J.et al. ACS Chem. Biol. 2016, 11, 

1647−1651. 

58. Anthi Petrou et al.  Molecules 2022, 27, 2180. 

59. Narva et al.   J. Heterocyclic Chem.,56, (2) 

2019,520-532. 

60. Singh G. et al.ChemistrySelect, 2018, 3, 1609 

– 1614. 

61. Ali et al.  J Heterocyclic Chem., 2020; 57(5), 

2256-2270. 

62.  Gondru et al. ChemistrySelect, 2018, 3, 

8270–8276. 

63.  Yatam et al. ChemistrySelect, 2019, 4, 

11081– 11092. 

64.  Moodley et al. Pharmaceuticals, 2022, 15, 

576. 

65. Djuidje et al.  Antioxidants, 2022, 11, 407. 

66. Ankodia, V. et al. Heterocyclic Commun., 

2008, 14 (3), 155-160. 

67. Czaja, M., Bodył, S., Gabryś-Pisarska, J. & 

Mazurak, Z. Applications of Judd–Ofelt 

theory to praseodymium and samarium ions in 

phosphate glass. Opt. Mater. 31, 1898–1901 

(2009). 

68. Sun, L.-N. et al. Near-Infrared Luminescent 

Hybrid Materials Doped with Lanthanide 

(Ln) Complexes (Ln = Nd, Yb) and Their 

Possible Laser Application. J. Phys. Chem. B 

109, 6174–6182 (2005). 

 

 

 


