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Abstract  

A new class of potentially biologically active new 1,3,4-thiadiazol derivatives were 

synthesised and its antioxidant properties were examined. It exhibited good activity, which had 

the highest in vitro anti oxidant properties against DPPH scavenging activity. All these 

derivatives were characterized by melting point, FTIR, HNMR and 13CNMR. 
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1. Introduction 

Thiazoles and pyrazoles have been reported to show pharmacological activities. Some of 

them are used as medicines
[1]

. According to literature survey, thiazoles were reported to possess 

antimicrobial
[2-5]

,analgesic
[6]

,antiinflammatory
[7]

,anticonvulsant
[8]

,cardiotonic
[9]

, anticancer
[10-11]

, 

antitubercular
[12]

 and anthelmintic
[13]

 activities. Antimicrobial activities of some substituted 

thiazoles are well established because it posses (S-C=N) toxophoric unit. Thiazoles have 

enhanced lipid solubility with hydrophilicity. Thiazoles are easily metabolized by routine 

biochemical reactions and are non-carcinogenic in nature
[14]

. In addition, pyrazoles are reported 

as antimicrobial
[15-16]

,antiviral
[18]

,antipyretic
[19]

,anti-inflammatory
[20]

, antidepressant
[21]

, 



 

 

tranquillizing, anticancer, antihypertensive, antiarrhythmi, psychoanaleptic, anticonvulsant and 

antidiabetic activities. 

2.  Experimental 

2.1  synthesis 

Comopound was synthesized using a literature procedure Semicarbazide hydrochloride 

(Scheme1)(50 mg, 1 mmol) and sodium acetate (50 mg) are placed in a mortar and ground with a 

pestle . After this, an indole-3-carbaldehyde (1 mmol) is added. Mixing is continued for several 

minutes until to get  smooth paste. The crude semicarbazone separates out when cold water is 

added to the paste and then it is recrystallized from ethanol. 

Scheme1: 

 

 

 

 

3. Result And Discussion 

Condensation of Semicarbazide hydrochloride with sodium acetate results a compound. 

After this, an indole-3-carbaldehyde (1 mmol) is added. Mixing is continued for several minutes 

until to get  smooth paste. The crude semicarbazone separates out when cold water is added to 

the paste and then it is recrystallized from ethanol. 

Scheme2: 

 



 

 

 

 

 

 

3.1 Spectral data  

(E)-1-(4-fluorophenyl)-N-[5-(Quinoline Carboxaldehyde)-1,3,4-thiadiazol-2-yl]methanimine 

(3a):  

M.P. 136 °C; yield 74%; FT-IR (KBr, ν cm
−1

): 3042 aromatic (C–H), 2943-2887 aliphatic (C–

H). 
1
H NMR (400 MHz, DMSO-d6) δ (ppm): 9.2 (s, 1H, -CH=N, quinoline), 8.9 (s, 1H, -CH=N), 

8.2 (s, 1H, Ar-H), 8.04 (d, 1H, Ar-H), 7.9 (d, 1H, Ar-H), 7.82 (dd, 2H, Ar-H), 7.78 (t, 1H, Ar-H), 

7.60 (t, 1H, Ar-H), 7.36(dd, 2H, Ar-H). Anal. Calculated for (C17H11FN4S) C, 63.34; H, 3.44; F, 

5.89; N, 17.38; S, 9.95. Found (%):63.33; H, 3.46; F, 5.94; N, 17.45; S, 9.93. ESI-MS (m/z): 

323.36 (M+H)
+
 

(E)-N-[5-(1H-indole-3-yl)-Quinoline Carboxaldehyde -2-yl]-1-(4methoxyphenyl) methanimine 

(3b): 

M.P. 152 °C; yield 71%; FT-IR (KBr, ν cm
−1

): 3056 aromatic (C–H), 2952-2884 aliphatic (C–

H). 
1
H NMR (400 MHz, DMSO-d6) δ (ppm): 9.1 (s, 1H, -CH=N, quinoline), 8.7 (s, 1H, -CH=N), 

8.3 (s, 1H, Ar-H), 8.04 (d, 1H, Ar-H), 7.9 (d, 1H, Ar-H), 7.82 (dd, 2H, Ar-H), 7.78 (t, 1H, Ar-H), 

7.60 (t, 1H, Ar-H), 7.36(dd, 2H, Ar-H), 3.8 (s, 3H, -O-CH3). Anal. Calculated for (C18H14N4OS) 

C, 64.65; H, 4.22; N, 16.75; S, 9.59 Found (%):C, 64.65; H, 4.22; N, 16.75; S, 9.59. ESI-MS 

(m/z): 335.40 (M+H)
+
 

(E)-1-(4-bromophenyl)-N-[5-(Quinoline Carboxaldehyde -3-yl)-1,3,4-thiadiazol-2-

yl]methanimine (3c): 



 

 

M.P. 182 °C; yield 79%; FT-IR (KBr, ν cm
−1

): 3068 aromatic (C–H), 2954-2881 aliphatic (C–

H). 
1
H NMR (400 MHz, DMSO-d6) δ (ppm): 9.0 (s, 1H, -CH=N, quinoline), 8.8 (s, 1H, -CH=N), 

8.2 (s, 1H, Ar-H), 8.04 (d, 1H, Ar-H), 7.9 (d, 1H, Ar-H), 7.82 (dd, 2H, Ar-H), 7.78 (t, 1H, Ar-H), 

7.60 (t, 1H, Ar-H), 7.36(dd, 2H, Ar-H). Anal. Calculated for (C17H11ClN4S) C, 53.27; H, 2.89; 

Br, 20.85; N, 14.62; S, 8.37. Found (%):C, 53.29; H, 2.93; Br, 20.83; N, 14.64; S, 8.40. ESI-MS 

(m/z): 384.27 (M+H)
+
 

(E)-4-(((5-(Quinoline Carboxaldehyde -3-yl)-1,3,4-thiadiazol-2-yl)imino)methyl)phenol (3d): 

M.P. 174 °C; yield 78%; FT-IR (KBr, ν cm
−1

): 3056 aromatic (C–H), 2952-2884 aliphatic (C–

H). 
1
H NMR (400 MHz, DMSO-d6) δ (ppm): 9.1 (s, 1H, -CH=N, quinoline), 8.7 (s, 1H, -CH=N), 

8.3 (s, 1H, Ar-H), 8.04 (d, 1H, Ar-H), 7.9 (d, 1H, Ar-H), 7.82 (dd, 2H, Ar-H), 7.78 (t, 1H, Ar-H), 

7.62 (t, 1H, Ar-H), 7.35(dd, 2H, Ar-H), 5.4 (s, 1H, -OH). Anal. Calculated for (C17H12N4OS) C, 

63.73; H, 3.78; N, 17.49; S, 10.01. Found (%):C, 63.74; H, 3.77; N, 17.45; S, 10.05. ESI-MS 

(m/z): 321.37 (M+H)
+
 

(E)-1-(4-fluorophenyl)-N-[5-(Quinoline Carboxaldehyde -3-yl)-1,3,4-thiadiazol-2-

yl]methanimine (3a) 

IR Spectrum of (E)-1-(4-fluorophenyl)-N-[5-(Quinoline Carboxaldehyde)-1,3,4-thiadiazol-2-

yl]methanimine 

(3a):  

 

 

 

 



 

 

 

 

 

 

 

 

Fig 1: NMR Spectra of (E)-1-(4-fluorophenyl)-N-[5-(Quinoline Carboxaldehyde)-1,3,4-

thiadiazol-2-yl]methanimine (3a):  



 

 

 

FIG 2: Mass spectra of (E)-1-(4-fluorophenyl)-N-[5-(Quinoline Carboxaldehyde)-1,3,4-

thiadiazol-2-yl]methanimine (3a):  

3.2  In vitro antioxidant screening 

 The result of the synthesized molecules reveals the efficiency as an antioxidant molecule 

exhibited. Results of the DPPH radical assay of the compounds3(a-d) showed is ability to a 

snatch the chain mechanism of the free radicle potentially with inhibition. Among the 

synthesized compound 3d found to be more efficient with 73.35% inhibition, while 3b 65.63% 

inhibition, 3c 54.37% inhibition, and exhibited by compound 3a 52.13 inhibition, respectively 

proved themselves to capable molecules to form a stable free radical. The synthesized molecules 

bearing the pi donating and lone pair of electrons exhibited better anti-oxidant property. Among 

the synthesized compound 3d and 3b are having lone pair of the electron and having ability to 

neutralize free radical generation found to be rapid than the 4c and 4a having much conjugation. 

The results are shown in the Figure 1. Hydroxyl ion scavenging activity compounds 3(a-d) 

found to be radicle scavenger ability with 64.39%, 59.74% for compound 3d and 4b containing 

hydroxy and methoxy functional groups in the molecule causes more efficiently bind to the 



 

 

radicle, whereas compound 3c and 3a able to inhibit at the rate of 48.13%, and 42.33% which is 

comparatively less as the molecule undergo delocalization of electron within the molecule 

respectively. The results of the study revels compound 3d and 3b are found to be more potent. 

Results are depicted in the Figure2. Total antioxidant property of the compound 3d and 3b 

proved themselves as a potential total antioxidant property, when compare to whole with 

standard ascorbic acid molecule compound 3(a-d) proves as an efficient total anti-oxidant much 

significant, but are proves as an efficient total anti-oxidant and the results are shown in the 

Figure3. 

 

 

 

 

 

      Figure 3. DPPH Radicle Scavenging Activity 

4.Conclusion 

          This work describes simple reactions for the synthesis of new biologically 

heterocyclic compounds. Results of the DPPH radical assay of the compounds 3(a-d) showed is 

ability to a snatch the chain mechanism of the free radicle potentially with inhibition. Among the 

synthesized compound 3d found to be more efficient with 73.35% inhibition. All these 

derivatives were characterized by melting point, FTIR, HNMR and 13CNMR. 

 



 

 

REFERENCES  

[1] N. S. Mahajan, S. R. Pattana , R. L. Jadhav , N. V. Pimpodhar, A. M. Manikrao, "Synthesis 

      of some thiazole compounds of biological interest containing mercapta group". Int. 

J.ChemSci. 6(2), 800-806, 2008.  

[2] R. V. Ragavan, V. Vijayakumar, N. S. Kumari, "Synthesis and antimicrobial activities of              

       novel 1,5-diarylpyrazoles". Eur. J. Med. Chem. 45(3), 1173-1180, 2010 .  

[3] El-S. T. Ali, A. M. El. Kazak, "Synthesis and antimicrobial activity of some new 1,3- 

     thiazoles, 1,3,4-thiadiazoles, 1,2,4-triazoles and 1,3-thiazines incorporating acridine and  

     1,2,3,4-tetrahydroacridine moieties". Eur. J. Chem. 1(1), 6-11, 2010.  

[4] P. Karegoudar, M. S. Karthikeyan, D. J. Prasad, M. Mahalinga, B. S. Holla, N. S. Kumari,             

    "Synthesis of some novel 2,4-disubstituted thiazoles as possible antimicrobial agents". Eur. J.    

      Med. Chem. 43, 261-267, 2008.  

[5] P. Vicini, A. Geronkiaki, M. Incerti, F. Zani, J. Dearden, M. Hewitt," Heteroarylimino-5- 

      benzylidene-4-thiazolidinones analogues of 2-thiazolylimino-5-benzylidene-4-thiazolidinoes  

     with antimicrobial activity: Synthesis and structure-ativity relationship".Bioorg. Med. 

Chem.16, 3714-3724, 2008.  

[6] K. M. Basavaraja, B. Somasekhar, S. appalaraju, "synthesis and biological activity of some 2- 

       [3-substituted- 2-thione- American Journal of Organic Chemistry 2012, 2(3): 69-73 73 1,3,4-  

      thiazole-5-yl]aminobenzothiazoles". Ind. J. Heterocycl. Chem. 18, 69-72, 2008.  

[7] T. Karabasanagouda, A.V. Adhikari, D. Ramgopal, G. Parameshwarappa,"Synthesis of some  

      new 2-(4-alkylthiophenoxy)- 4- substituted-1,3-thiazoles as possible anti-inflammatory and  

      antimicrobial agents" Ind. J. Chem. 47B, 144-152, 2008.  

[8] M. A. K. Amine, D. E. Abdel Rahman, Y. A. El-Eryani," Synthesis and preliminary  



 

 

      evaluation of some substituted coumarins as anticonvulsant agents". Bioorg. Med. Chem. 16,  

     5377-5388, 2008.  

[9] A. Andreani, M. Rambaldi, A. Leoni, A. Locatelli, R. Bossa, M. Chiericozzi, I. Galatulas, G.  

     Salvatore," Synthesis and cardiotonic activity of imidazo[2,1-b]thiazoles bearing a lactam  

     ring. Eur. J. Med. Chem. 31, 383-387, 1996. B. Jiang, X.− H. Gu, "Syntheses and cytotoxicity  

    evaluation of bis (indolyl) thiazole, bis (indolyl) pyrazinone and bis (indolyl) pyrazine:  

    analogues of cytxic marine bis (indole) alkaloid " Bioorg. Med. Chem. 8, 363-371, 2000.  

[10] B. Jiang, X.− H. Gu, "Syntheses and cytotoxicity evaluation of bis (indolyl) thiazole, bis  

     (indolyl) pyrazinone and bis (indolyl) pyrazine: analogues of cytxic marine bis (indole)  

     alkaloid " Bioorg. Med. Chem. 8, 363-371, 2000.  

[11] T. F. Abbs, F. Reji, S. K. C. Devi, K. K. Thomas, K. G. Sreejalekshmi, S. L. Manju, M.     

      Francis, S. K. Philip, A. Bharathan, K. N. Rajasekharan, "Synthesis and cytotoxicity studies  

      of thiazole analogs of the anticancer marine alkaloid dendrodoine Ind. J. Chem. 47B, 1145- 

     1150, 2008.  

[12] Chowki, C. S. Magdum, P. L. Ladda, S. K. Mohite, " Synthesis and antitubercular activity  

      of 6-nitro-2-[4-formyl-3-(substituted phenyl)pyrazol-1-yl]benzothiazoles". Int. J. Chem. Sci.  

      6(3), 1600-1605, 2008. [13] K. P. Bhusari, P. B. Khedekar, S. N. Umathe, R. H. Bahekar, R.  

      R.A.Raghu,"Synthesis of 8-bromo-9-substituted-1,3 benzothizolo[5,1-b] 1,3,4-triazoles and  

     their anthelmintic activity "Ind. J. Heterocycl. Chem. 9, 275-278, 2000 .  

[14] K. Taori, V. J. Paul, H. Luesch, "Structure and activity of largazole, a potent  

      anitproliferative agent from the Floridian marine cyanobacterium Symploca Sp." J. Am.  

      Chem. Soc. 130, 1806-1807, 2008.  

[15] E. M. Sharshira, N. M. M. Hamada," Synthesis and in vitro antimicrobial activity of some  



 

 

       pyrazolyl-1-carboxamide derivatives. Molecules 16, 7736-7745, 2011.  

[16] N. M. M. Hamada, E. M. Sharshira," Synthesis and antimicrobial evaluation of some  

       heterocyclic chalcone derivatives. Molecules 16, 2304-2312, 2011 .  

[17] R. Kalirajan, S. U. Sivakumar, S. Jubie, B. Gowramma, B. Suresh, "Synthesis and  

       biological evaluation of some heterocyclic derivatives of chalcones." Int. J. Chem. Tech.  

       Res. 1, 27-34, 2009 . 

 [18] E. Palaska, D. Erol, R. Demirdamar," Synthesis and antidepressant activities of some 1,3,5- 

       triphenyl-2-pyrazolines". Eur. J. Med. Chem. 31, 43-47, 1996.  

[19] M. A. Ali, A. A. Siddiqui, M. Shaharyar," Synthesis, structural activity relationship and  

       anti-tubercular activity of novel pyrazoline derivatives". Eur. J. Med. Chem. 42, 268-275,  

2007 .  

[20] M. Amir, H. Kumar, S. A. Khan, Bioorg." Synthesis and pharmacological evaluation of  

       pyrazoline derivatives as new anti-inflammatory and analgesic agents" . Med. Chem.. Lett.  

      18, 918-922, 2008.  

[21] A. A. Bilgin, E. Palaska, R. Sunal," Studies on the synthesis and antidepressant activity of  

      some-1-thiocarbamoyl-3,5-diphenyl2-pyrazolines" Arzneim. Forsch. Drug Res. 43, 1041-      

     1044, 1993.  

 


