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Synthesis And Biological Activity Of Some New Compounds 

Containing 1,2,4-Triazole And Their Derivatives 

تحضٍر ودراست الفعالٍت الباٌىلىجٍت لبعض المركباث الجذٌذة ومشتقاتها التً تحتىي 

تراٌزول -1،2،4على حلقت   
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 // الخلاصت

رٌررا ب بروهررى نيثرراى هرر  بررا ا  1,1عرري يريررك فكررارك الوركرر   Ethane-bis-4-oxybenzoic-1,2 ]1[حضررر الوركرر  

 Ethane-bis-4-oxybenzoyl-1,2 ]1[رك  ـرـواله  الثايىًيل كلى ايذ يتكىى  ]1[هيذ وكسب بٌزويك اسذ وبتفاعل الورك  

chloride  1,2 ]3[ويتفاعررررررررل االيررررررررر هرررررررر  الثايىسررررررررويكا با ايذ يع ررررررررب الوركرررررررر-Ethane-bis[4-oxybenzoyl-

thiosemicarbazide]1,2 ]4[رك  ـوفرررررررن الى رررررررى  علررررررر  الوررررررر-Ethane-bis[3-Mercapto-5-phenoxy-1,2,4-

triazole]اث ـــــررـىديىم. الوركبـــــررـذ وكسيذ ال ـــــررـي هيــــــررـه ]4%[ى  ـــررـ  هىلــــررـه ]3[رك  ــــررـلت الوـــررـي هعاهـــــررـه

-1,2-Ethane-bis[3-(substituted thioacyl)-4-(substituted acyl)-5 phenoxy-1,2,4  [a-d 5] ذةــــــــرـالجذي

triazole] و [5e-f]  1,2-Ethane-bis[3-(substituted alkyl thio)-5 phenoxy-1,2,4-triazole]الوشررتمت هرري 

ضيرها وفشخي ها فيزيا ياً وييفياً. وفن د است الفعاليت الىيىيت لها حيث نظهرث نغل  هذٍ الوركبراث الفعاليرت فن فى ]4[ الورك 

 .   (-G)والبكتريا الوعىيت  (-G)الىيىيت فجاٍ البكتريا الوستخذهت بٌىعيها بكتريا المىلىى 

Abstract 
 

          Condensation of 1,2- dibromo ethane with para hydroxy benzoic acid gave 1,2-Ethane-bis-

4-oxybenzoic [1]. This Compound was converted with the thionyl chloride to give 1,2-Ethane-bis-

4-oxybenzoyl chloride [2]. Reaction of compound [2] with thiosemicarbizades gave 1,2-Ethane-

bis[4-oxybenzoyl-thiosemicarbazide] [3] and opteined 1,2-Ethane-bis[3-mercapto-5-phenoxy-

1,2,4-triazole] [4] from treatment compound [3] with NaOH (4%) .The new compounds 1,2-

Ethane-bis[3-(substituted thioacyl)-4-(substituted acyl)-5 phenoxy-1,2,4-triazole] [5a-d] and 1,2-

Ethane-bis[3-(substituted alkylthio)-5 phenoxy-1,2,4-trizole] [5e-f] derived from compound [4] 

were synthesized and characterized by physical and spectral data. All the compounds [4], [5a-d] 

and [5e-f] have been screened for antibacterial activity against Escherichia coli (G-) and 

Enterobacter (G-). Most of compounds were found to be active antibacterial.   

 

Introduction 
            1,2,4- triazole and its derivatives represent one of the most biologically active classes of 

compounds. The derivatives of 1,2,4- triazole exhibited anti – inflammatory (1) antiviral (2) 

analgesic (3) antimicrobiol (4) anticonvulsant (5) and antidepressant activites (6). Aseries of 1,2,4- 

derivatives have been patented and extensively employed in agriculture (7). Many workers have 

reported of organic compounds containing triazole ring (8,9). As well as A.Hussain etal (10) 

reported many compounds with triazole ring. Further more, Rou’ll (11) synthesised and 

characterization of a novel series of compounds, polymers containing 1,2,4- triazole unit. Many 
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workers synthesises and studied the antimicrobiol activity of some compounds containing 3- thiol 

triazole ring (12). 

             Recently synthesied and characterized of some compounds containing 1,2,4 trizole ring 

(13,14).   

             In This work, I report the synthesis of some new compounds containing two hetrocycllic 

ring [3 substitued- 1,2,4- trizole] and their derivatives through the intramolecular cyclization of 

disubstituted thiosemicarbazide.  

 

Experimental    

Materials: Most of chemicals used were supplied from Fluka and BDH chemicals Co. and used 

without Further purification.  

Techniques: uncorrected melting points were determined by using an Electrothermal melting point 

apparatus. FTIR spectra were recorded on a 21- Shimadzu spectrophotometer by using potassium 

bromide disc. UV spectra were performed on CECIL 7200 England spectrophotometer using 

DMSO as asolvent.  

Synthesis  

The reaction pathway used to prepare compounds [5a-d] and [5e-f] are shown in scheme (1).  
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1,2-Ethane-bis-4-oxybenzoic [1] 

            4-Hydroxy benzoic acid (11.25 g, 0.10 mol) was dissolved in 75 ml of methanol. After the 

acid was dissolved, A(0.46 Mol,26.24 g) of potassium hydroxide that dissolved in 20ml of distilled 

water was added dropwise. The mixture was reflux than a (0.05 mol) of 1, 2- dibromo ethane was  

added over (2) hours. The reaction mixture was refluxed for 24 hrs. A 50 ml of methanol was 

removed by evaporation, than a (250 ml) of distilled water was added.A (25 ml) of  hexane was 

added to extract organic impurities. After discarding the organic phase, the aqueousphase was 

heated to 40°C and neutralized with 20% HCl. Product was collected by filtration and 

recrystallization from ethanol.  

Yield 85%, M.P= 240°C  

FTIR (cm
-1

,γ): 1678(C=O), 1168-1300(C-O-C). 

 

1,2-Ethane-bis-4-oxybenzoyl chloride 
(15)

[2] 

          Diacid chloride [2] was prepared by refluxing the dicarboxylic acid [1] with excess of thionyl 

chloride in presence of 3 drops of DMF, unreacted thionyl was removed under reduced pressure and 

the diacid chloride was distilled under reduced pressure and Kept under N2 atmosphere. Yield 98%. 

 

1,2- Ethane-bis [4-oxybenzoyl-thiosemicarbazide] [3] 

           To astirring solution of thiosemicarbazide (0.91 g, 0.01 mol) in dry pyridine 15 ml, at-5°C. a 

compound [2] (1.69 g, 0.005 mol) was added dropwise. The stirring was continued for half an hour 

at-5°C and then overnight at room temperature. The solvent was evaporated. To the residue water 

30 ml was added. The precipitate was filtered and recrystallized from ethanol  

Yield 85%, M.P= 210°C 

FTIR (cm
-1

,γ): 1616 (C=O amid),3471, 3414, 3244 (N-H of CoNH, NH2), 1180 (C=S). 

1,2-Ethane-bis [3-mercapto-5-phenoxy-1,2,4-triazole] [4] 

           A stirring solution of compound [3] (4.48g, o.o1 mol) and 10 ml 4% aqueous sodium 

hydroxide solution was refluxed for 4 hours. After that, the mixture was filltered and acidified with 

dilute hydrochloric acid. The precipitate was filtered and washed several time with water.  

Yield 70%, M.P= 270°C  

FTIR (cm
-1

,γ): 1635 (C=N), 1234 (C=S), 2357 (S-H), 3448 (N-H) 



Journal of Kerbala University , Vol. 8 No.2 Scientific . 2010 

 

 

62 

 

1,2-Ethane-bis[3-(substitutedthioacyl)-4-(substitutedacyl)-5phenoxy-1,2,4-

triazole] [5a-d] 

            The compound [4] (0.001 mol) was dissolved in 5 ml of dry pyridin. The different acid 

chloride (0.0022 mol) was added slowly. The mixture was stirred for 3 hrs at room temperature. 

The reaction mixture was dissolved into 10% HCl, the solid separated than filtered, washed with 

distilled water and recrystallized from ethanol. The physical properties and UV data of the new 

synthesized are given in table (1). 

[5a] FTIR (cm
-1

,γ): 1786(SC=O), 2831-2881(aliphatic C-H), 1689 (C=N), 1604 (C=C), 860 (p-

substituted Benzen ring)  

1,2-Ethane-bis[3-(substituted alkyl thio)-5phenoxy-1,2,4-trizole] [5e-f] 

    A compound [4] (0.01 mol) and 30 ml of ethanolic alkali (KOH 0.02 mol in 30 ml aqueous 

EtOH) was refluxed for 15 min and added alkyl halide (0.02 mol). The solution was refluxed for 

3hrs.The solvent was evaporated and water was added, the resulting precipitate was collected and 

recrystallized from ethanol and dried. The physical properties and UV data of the compounds are 

given in table (1). 

[5e] FTIR (cm
-1

,γ): 2854-2924 (aliphatic C-H), 3421(N-H)  

  

Results and Discussion 

           The compound [1] was prepared by the reaction between p-hydroxy benzoic acid and 1, 2- 

dibromoethane in alkalimedia. The structure of this compound [1] was studied by FTIR 

spectroscopy.The FTIR spectrum of this compound,figure (1) showed the disappearance of γ O-H 

stretching band at 3390 cm
-1

 due to p-hydroxy benzoic acid and appearance the band at 1678 cm
-1

 

due to γ C=O stretching of compound [1]. It also showed aband around (1168 – 1300) cm
-1

 due to 

stretching of the ether group γ (C-O-C). 

Treatment the compound [1] with SoCl2 in presence 3 drops from DMF to product compound [2]. 

The compound [3] was prepared by the reaction of diacid chloride [2] with thiosemicarbazide in 1:2 

ratio respectively. The Mechanism of this reaction 
(16) 

 may be outlined as follows, Scheme (2)  
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         The reaction is initiated by nucleophilic attack of the most nucleophilic nitrogen of 

thiosemicarbazide on the carbonyl carbon of acid chloride via anucleophilic reaction. The structure 

of this compound [3] was identified by FTIR spectroscopy.      

              The FTIR spectrum of compound [3], figure (2) showed the following absorption bands γ 

C=O (amide) stretching at 1616 cm
-1

, bands in the regions (3471,3414, 3244) cm
-1

 due to γ N-H 

stretching vibrations of CONH, NH2 groups respectively. Also the spectrum showed band at 1180 

cm
-1

 due to the stretching γ C=S. 

            To synthesized the corresponding  triazole [4], oxidative cyclization of carboxlic acid 

thiosemicarbazide derivative [3] in the presence of (4%) aqueous sodium hydroxide has been 

employed. Although, these compounds may exist in twe tautomeric forms
 (17)

, thiol and thion 

according to the position of the mobile hydrogen in the molecule. The mechanism of this reaction
 

(18)
 may be outlined as follows, Scheme (3). 
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            This compound was characterized by FTIR. The FTIR spectrum of compound [4], figure (3) 

showed the disappearance of absorption band due to γ C=O (amide) stretching of compound [3] 

together with appearance of a stretching band at 1635 cm
-1

 which is assigned to γ C=N band of 

triazole moiety. It also shows stretching bands at 1234 cm
-1

 and 2357 cm
-1

 due to γ C=S and γ S-H 

respectively. which confirmed the tautomerism between thion and thiol forms 
(17)

. The band at 3448 

cm
-1

 due to γ N-H band of triazole moiety.  
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            Anew compounds[5a-d] was prepared by the reaction of compound [4] with different acid 

chloride in dry pyridine. This reaction involue nucleophilic substitution. The product was identified 

by the melting point, FTIR and U.V spectroscopy. The physical properties and U.V data of the final 

products were listed in table (1).  

          The FTIR spectra shows, figure (4) disaberance band at 1234 cm
-1

, 2357 cm-1 due to γ C=S 

and γ S-H respectively, which confirmed tautomeris between thion and thiol forms, and disaberance 

band at 3448 cm
-1

 due to γ N-H band of trizole ring. The spectra shows the following absorption 

bands at 1786 cm
-1

due to S C=O of the thioestergroup; 2831-2881 cm
-1

 for aliphatic C-H;  1689 cm
-

1 
and 1604 cm

-1
 due to C=N and C=C aromatic stretching; 860 cm

-1
 for p-substituted benzene ring.  

            The refluxing of compound [4] with iso bromo propane and n-bromo butane in alkaline 

ethanol yielded corresponding isopropaylthio [5e] and n-butylthio[5f] derivatives of 1,2,4 triazole 

respectively.  

            This compounds were identified by melting point, FTIR and U.V spectroscopy. The 

physical properties and U.V data were listed in table (1).  

          In each of the synthesized derivatives [5e-f] the absence signals in the region 1234 cm
-1 

and
 

2357
 
cm

-1
 in FTIR spectral data, figure (5) established the absence of C=S and S-H respectively and 

shows the following absorption bands at 2854-2924 cm
-1

 due to aliphatic C-H; 3421 cm
-1

 for N-H. 

The u.v spectrums of new compounds [5a-d] and [5e-f] showed in figure (6). 

Biological  Activity   

           Synthesised [4] , [5a-d] and [5e-f] series of compounds have been screened for their 

antibacterial activity by agar grawth technique against two type of bacteria Escherichia coli (Gram-

negative bacteria) and Enterobacter (Gram-negative bacteria). Each compounds was dissolved in 

DMSO to give a final concentration of 0.01 mg/ml. The results of the preliminary screening test are 

listed in table (2).  

            From the data obtained in table (2), all the compounds [5b,e,f] were found to be highly 

active against E-coli (G-) and Enterobacter (G-) while the compounds [5a,c] were found to be 

highly active against E-coli (G-) and inactive against Enterobacter (G-). But the compounds [4] and 

[5d] were found to be highly active against Enterobacter (G-) and inactive against E-coli (G-). 
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Table (1): Physical properties and U.V data for compounds [5a-d] and [5e-f] 

 

Comp. 

No.  

[5] 

 

Formula 

 

R 

 

Ŕ 

M.P 

°C 

Yield 

 % 

 

Color 

λ max nm 

a C32H24N6O4S2 Ph ------- 95 70 Off white 281 

b C34H30N6O6S2 p-CH3oph ------- 110 90 Off white 280.5 

c C32H22N8O8S2 P-O2Nph ------- 240 80 Brown 280 

d C32H22N6O4S2I2 m-Iph ------- 180 75 Brown 394 

e C24H28N6O2S2 ------- (CH3)2CH- 235 85 Brown 270 

f C26H32N6O2S2 ------- n-C4H9 162 80 Brown 407 

 

 



Journal of Kerbala University , Vol. 8 No.2 Scientific . 2010 

 

 

67 

 

Table (2): Results of biological activity of the compounds [4], [5a-d] and [5e-f] 

Comp. No. E. Coli (G-)  Enterobacter (G-) 

4 ------- +++ 

5a +++ ------- 

5b +++ +++ 

5c +++ ------- 

5d ------- +++ 

5e +++ +++ 

5f +++ +++ 

 

Highly active = +++ (inhibition < 12mm), Inactive = ------- (inhibition zone >5mm). 

 

Figure (1): FTIR spectrum of compound [1] 

 

 

 

 

 

Figure (2): FTIR spectrum of compound [3] 
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Figure (3): FTIR spectrum of compound [4] 

 

 

 

 

 

 

Figure (4): FTIR spectrum of compound [5a] 

 

 

 

 

 

Figure (5): FTIR spectrum of compound [5e] 
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Figure (6): U.V spectrums of compounds [5a-d] and [5e-f] 


