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Chemistry and pharmacological activities

of Thiazoles — A Review Update

Abstract:

This mini-review presents a summary of literature survey on the synthetic
approaches for the synthesis of thiazoles and their derivatives. Further, various
biological activities of these derivatives were also summarized.
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1. Introduction

Thiazole, or 1,3-thiazole, is a planar aromatic heterocyclic compound that
contains both sulfur and nitrogen (Figure 1). It is notably present in vitamin Thiamine
(B1). These are identical to imidazoles. In thiazole moiety, C5 is a primary site for
electrophilic substitution where as C2 is the site for nucleophilic substitution.
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Figure 1. Thiazole

2. Existing Synthetic Approaches
Synthesis of thiazoles have been described using several reactive species, some of
these methods have been briefly discussed here.

Edward et al' described a synthesis and evaluation of structurally and
electronically divergent 2-aminothiazoles as anti-tubercular agents (Scheme 1).
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Scheme 1

Bhingolikar et al’* reported that by treating a-aryl sulfonyl-4-substituted
acetophenones with phenyl trimethyl ammonium tribromide and thiourea in one-pot
to give the desired 2-amino-4-aryl-5-arylsulfonyl thiazoles (Scheme 2).
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Platonova et al® prepared biheterocyclic thiazoles-aminooxadiazole, possessing valuable pharmacological properties
(Scheme 3).
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Scheme 3

Patta et al* prepared a set of 5-[1-(4-(4-sustituted-pheenylamino)-meth-(z)-ylidene]-thiazolidine-2,4-diones
analogues and were screened for their antitubercular activity (Scheme 4).
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Andreani et al® reported a number of selected imidazo[2,1-b]thiazoles that were successfully evaluated for their anti-
tubercular activity (Scheme 5).
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Bhaskar et al® prepared substituted thiazole analogues in one-pot synthesis as shown in Scheme 6, and evaluated
them for antiviral activity.
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Scheme 6

Manian et al’ synthesized divergent 2-substituted-anilino/ phenyl/ benzyl-5-substituted-4-(p-aminophenyl)-thiazoles
as exemplified in Scheme 7. The
compounds  were  screened  for

Cl cloc Cl antitubercular activity, in vitro.
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Sonawane et al® prepared hydrazine derived thiazoles and got screened for anti-fungal activity (Scheme 8).
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Scheme 8

Sunayana et al’ reported the synthesis and evaluation of novel thiazole derivatives and described their antibacterial
activities against E.coli and antibacterial activity against S.aureus, P.aeruginosa it was found that synthesized
compounds were more active than that of Ciprofloxacin.
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3. Biological significance
Thiazole moiety is an important heterocyclic scaffold and the below thiazole analogues with specific activity were
segregated, accordingly.

3.1 Antibacterial activity

Dighe et al'® have investigated 2-amino-4-arylthiazoles and studied their antibacterial properties and interesting

point is that they possess (Figure 2) good activity than standard (Nitrofurantoin).
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Figure 2
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Karegoudar et al'* developed a series of substituted thiazole derivatives in which 2-Phenyl-4-(2,3,5-trichloro-
phenyl)-thiazole showed good antibacterial activities. Among the synthesized compounds (Fig. 22) showed
comparable activity with standard (Ciprofloxacin).
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Figure 3
3.2 Antifungal activity

Logu et al*? have reported cyclohexyl derived phenylthiazoles which exhibited potent anti-fungal activity (Figure 4).
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Figure 4

R. H et al*® synthesized and described the biological importance of 2-amino-4 flouroaryl thiazoles (Figure 5) as

antifungal agents.
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Figure 5

3.3 Anti-HIV activity

Bell et al* prepared a series of compounds in which he described phenylthiazolyl thioureas as anti-HIV agents
(Figure 6).
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Rawal et al”® have synthesized divergentl,3- thiazolidin-4-ones analoguesinvestigated 2-aryl-3-heteroaryl-1,3-
thiazolidin-4-ones derivatives and evaluated for anti-HIV activity, in vitro (Figure 7).
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3.4 Antihypertensive activity

Turan-Zitouni G et al*®

8).

illustrated synthesis of 4-arylthiazole derivatives with good antihypertensive activity (Figure

OMe

Figure 8

Abdel-Wahab et al'’ prepared a set of thiazolylmalonamide, tetrachloroisoindolyl-imide, and triazole scaffolds
(Figure 9) and screened for antihypertensive activity.
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Figure 9
3.5 Anti-inflammatory activity

Hola et al*® discovered the preparation of divergent arylaminothiazoles and screened for anti-inflammatory activity
possessing comparable standard of ibuprofen (Figure 10).
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3.6 Anti-cancer activity

Luzina et a* reported some compounds N-bis (trifluoromethyl) alkyl-N'-thiazolylurea analogues that were screened

for anticancer activity (Figure 11).
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Figure 11
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Liu et al”” have reported synthesis of thiazole imines and thiazolones with good cytotoxicity (Figure 12).
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3.7 Anti-convulsant activity

Amin et al** described a series of thiazole derived coumarin analogues as anticonvulsant agents (Figure 13).
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Figure 13

Azam et al?? prepared simicarbazide containing thiazoles and tested for their anticonvulsant activity (Figure 14).
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3.8 Anti-tubercular activity

Karuvalam et al®
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3.9 Antioxidant activity

discovered the selected wide range of thiazole ester analogues possessing anti-TB activity (Figure

Gauda et al* have reported some coumarine derived thiazoles and evaluated then successfully for their antioxidant

activity (Figure 16).

Figure 16
3.10 Antidiabetic activity

lino et al® synthesized a group of thiazolyl benzamide analogues which were shown to possess glucokinase
inhibition (Figure 17).
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3.11 Antitumor activity

Ramla et al®® reported synthesis of various benzimidazole derived thiazoles and tested for anti-tumor activity (Figure
18).
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Figure 18

Popsavin et a*’ described a series of sugar derived thiazoles possessing anti-tumor activity (Figure 19).

Figure 19

4. Conclusion

In conclusion, brief compilation on synthetic approaches and biological relevance of thiazole and its derivatives was
performed and we do strongly hope that, this mini-review will be a valuable addition in the said field as well interest
to the synthetic and medicinal chemists.

Acknowledgements
The authors thankful to Dr. Ch. V. Rajasekhar, Scrips Pharma and Dr. P. G. Kiran, Swastha Biosciences for their
support.

References:

1. Edward. A. K, Bailey. M. A. Ovechkina. Y. Early. J. V., Alling.T.; Bowman.J., Zuniga. E. S., Dalai.S.,
Kumar.N., Masquelin.T., Hipskind. P. A., Odingo. J. O., Parish.T., PLoS ONE. 2016, 11, e0155209.

2. Bhingolikar. V.; Mahalle. S.; Bondage. S.; Mane. R.; Ind J Chem. 2005, 44B, 2589.

3. Platonova. O.; Volkova. S.; Malin. S.; Veretennikov. E.; Laskin. B.; Malin. A.; J App Chem. 2008, 81,
513.

4. Pattan. S.; Alagwadi. K.; Bhat. A.; Reddy. V.; Pattan. J.; Khade. A.; Bhat. K.; Ind Drug s. 2007, 4, 532.

5. Andreni. A.; Granaiola. M.; Leoni. A.; Locatelli. A.; Morigi. R.; Rambaldi. M.; Eur J Med Chem. 2001, 36,
743.

6. Bhaskar. S.; Dawane.; Shankaraiah. G.; Konda.; IJPSRR. 2010, 2, 96.

36



Review Article Somarouthu et al, Carib. J. Sci. Tech, 2019, 7(1) 028-037

©

10.

11.

12.

13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.

24.

25.

26.
27.

Manine. A.; Khadase. B.; Sengupta. S.; Ind Drugs. 1994, 31, 442.

Sonawne. SK.; Shrivastava. SD.; Shrivastava. SK.; Ind J Chem. 2008, 47B, 633.

Sunayana. G.; Kulkarni. V.V.; waghulde. S.0.; Sachin. S.; Shah. L.J.; 14™ international electronic
conference on synthetic organic chemistry. 2010, 1, 30.

Dighe.S.N.; Chaskar.P.K.; Jain.K.S.; Phoujdar. M.S.; Srinivasan.K.VV.; ISRN Org Chem.
2011,d0i:10.5402/2011/434613.

Karegoudar. P.; Karthikeyan. M.S.; Prasad. D.J.; Mahalinga.M.; Holla. B.S.; Kumari. N.S.; Eur. J. Med.
Chem. 2008, 43, 261.

Logu. A.D.; Saddi. M.; Cardia. M.C.; Borgna. R.; Sanna. C.; Saddi. B.; Maccioni. E.; J. Antimicro. Chem.
2005, 55, 692.

Khan. R.H.; Bahl. S.C.; Agr. Biol. Chem. 1976, 40, 1129.

Bell. F. W.; Cantrell. A. S.; Hoegberg. M.; Jaskunas. S. R.; Johansson. N. G.; Jordon. C. L.; Kinnick. M.
D.; Lind. P.; Morin. Jr M. J.; Noreen. Rberg. B. O.; Palkowitz. J.A. P.; Pranc. C. A.; Sahlberg. C,;
Ternansky. R. J.; Vasileff. R. T.; Vrang. L.; West. S. J.; Zhang. H.; Zhou. X.-X.; J. Med. Chem. 1995, 38,
4929,

Rawal. R.K.; Tripathi. R.; Katti. S.B.; Pannecouque. C.; De Clercq. E.; Bioorg. Med. Chem. 2007, 15,
1725.

Turan-Zitouni. G.; Chevallet. P.; Kili¢. F.S.; Erol. K.; Eur. J. Med. Chem. 2000, 35, 635.

Abdel-Wahab. B.F.; Mohamed. S.F.; Amr. A.E.G.E.; Abdalla. M.M.; Monatsh. Chem. 2008, 139, 1083.
Holla. B.S.; Malini. K.V.; Rao. S. B.; Sarojini. B.K.; Kumari. S.N.; Eur. J. Med. Chem. 2003, 38,313.
Luzina. E.L.; Popov. A.V.; Eur. J. Med. Chem. 2009, 44, 4944,

Liu. Z.Y.; Wang. Y.M.; Li. Z.R.; Jiang. J.D.; Boykin. D.W.; Bioorg. Med. Chem. 2009, 19, 566.

Amin. K.M.; Rahman. A.D.E.; Al-Eryani. Y.A.; Bioorg. Med. Chem. 2008, 16, 5377.

Azam. F.; Alkskas. I.A.; Khokra. S.L.; Prakash. O.; Eur. J. Med. Chem.2009, 44, 203.

Karuvalam. R. P.; Haridas. K. R.; Nayak. S. K.; Guru Row. T. N.; Rajeesh. P.; Rishikesan. R.;
SuchethaKumari. N.; Eur. J. Med. Chem. 2012, 49, 172.

Gouda. M. A.; Berghot. M.A.; Baz. E.A.; Hamama. W.S.; Med. Chem. Res. DOI110.1007/s00044011-9610-
8.

lino. T.; Tsukahara. D.; Kamata. K.; Sasaki. K.; Ohyama. S.; Hosaka. H.; Hasegawa. T.; Chiba. M.; Nagata.
Y.; Eiki. T. N.; J, Bioorg. Med. Chem. 2009, 17, 2733.

Ramla. M.M.; Omar. M.A.; El.Khamry. A.M.M.; EI-Diwan. Hl.; Bioorg Med Chem. 2006, 14, 7324.

Popsavin. M.; Spaic. S.; Svircev. M.; Kojic. V.; Bogdanovic. G.; Popsavin. V.; Bioorg Med Chem Lett.
2007, 17, 4123.

37



