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Abstract: A series of 1, 3, 4-thiadiazole derivatives had been synthesized from different Polyhydroxylated aldehydes 
and ketones. The structures were characterized by IR, 1H NMR and 13C NMR spectral data. The compounds were 

evaluated for antibacterial activity against gram-positive and gram-negative bacteria. Insilco evaluation was carried, 

aiming to present potential selective activities as enzyme inhibitors. These activities were suggested by the score 
values using Molinspiration Cheminformatics program. 
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INTRODUCTION 

             Thiadiazoles constitute a class of 

heteroaromatic compound containing two heteroatoms 

(sulphur and nitrogen). This structural moiety (Fig1) is 

found in natural products and has been used as an 

essential skeleton in pharmaceutics and many 

medicinal compounds. Efficient and versatile 

synthetic methods for producing 1, 3, 4-Thiadiazole 

derivatives have been actively investigated.  

 
Fig-1: Structure of 1, 3, 4-Thiadiazole 

  
  Even if efficient synthetic methods for producing 1, 

3, 4-Thiadiazole derivatives have been continuously 

investigated[1]. Many synthetic methods require an 

organized thiosemicarbazide derivative with 

functionalized N-alkynyl or aryl groups.  Therefore, 

the investigation of an alternative method having 

various functional group variations on 1, 3, 4-

Thiadiazole nucleus is highly desirable for biological 

activity studies[2]. 

 

Curiously, according to our knowledge, it is 
not described in literature efficient 1, 3, 4- thiadiazole 

derivative synthesis by green chemistry. In a recent 

work, a standard method for the preparation of 1, 3, 4-

thiadiazoles is dehydrative cyclization of acyl 

thiosemicarbazide[3]. Different acidic reagents have 

been used for dehydration e.g. sulphuric acid, 

phosphoric acid, acetic anhydride and phosphorus 

halides. In connection with our interest in the new 

bioactive compound synthesis our group decided to 

investigate the green chemistry  use  on  synthetic  

methodologies  development  to  obtain  new 1, 3, 4-

Thiadiazole derivatives. The structures synthesized in 

this work are shown in (Table-1)[4]. The  

Molinspiration  Cheminformatics  program  presents  

specific activity scores for each of these six receptor 
classes (GPCR ligand, ion channel modulator, kinase 

inhibitor, nuclear receptor ligand, protease inhibitor and 

enzyme inhibitor). Using this program, it is also 

possible to calculate the Lipinski’s rule of five 

proprieties[5] Molinspiration Cheminformatics virtual 

screening methodology can efficiently separate drug- 

likeness from inactive structures[6]  

 

 MATERIALS AND METHODS 

The chemicals used for the synthesis were 

supplied by LOBA chemicals and used as received. 
Purity of the compounds was checked on thin layer 

chromatography (TLC) plates (Silica Gel G) using the 

solvent systems ethyl acetate: hexane (1:1). The spots 

were identified in iodine chamber. Melting points were 

determined on GallenKamp (MFB-600) melting point 

apparatus an were uncorrected. The IR spectra of the 

compounds were recorded on a shimadzu FT-IR-8300 

Spectrometer as KBr disk.  The 
1
H-NMR and 

13
C-

NMR spectra (solvent DMSO-d6) were recorded on 

Bruker 400δMHz spectrophotometer using TMS as 

internal standard. 
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Experimental work: 

General procedure for the synthesis of Thiadiazole: 

Thiosemicarbazide (0.01moles), 

Polyhydroxylated aldehydes or ketones 

(0.01moles) were dissolved in minimum amount of 

water. To the mixture phosphorous oxychloride was 

added drop by drop. The temperature of the mixture 

rises spontaneously. The beaker was shaken for 

15 min, and then cooled. A white crystalline 

product separates out. The product was filtered, 

washed with water, dried and recrystallized from 

water. The brief illustration of the scheme was 

represented in scheme-1.the general properties were 

mentioned in Table-1. 

 

 
                                                        Scheme1 

                                                                                                                                                                           

Table-1: General Properties 

S .NO        Preferred IUPAC Name      M.W 
Melting 

Point 
ElementalComposition 

I 
 

 

 

 

1-(5-amino1,3,4Thiadiazol--

2yl)pentane1,2,3,4,5-pentol 

 

   251.26 

 

140-180oC 

C (33%), H (5.2%), N (16.0%) 

O (31.84%), S (12.76%) 

II 

 

 

 

 

     1(5-amino1,3,4thiadiazol2-yl)        

pentane-1,2,3,4,5pentol 

251.26 
  158-1980C 

C(33.46%),H(5.22%),N(16.7%) 

O (31.84%), S (12.76%) 

III 

 

 

 

 

 

 

1(1,3,4thiadiazol2yl)pentane1,2,3,4,5-
pentol 

251.26 
 

 140-1500C 

   

C(35.59%),H(5.12%)N(11.86%) 
O (33.86%),S (13.57%) 

IV 

 

 

 

 

1(5a min o1,3,4thiadiazol2yl) 

butane1,2,3,4-tetrol 

 

    221.23 

     

 

    150-1700C 

 

  

C(32.57%),H(5.01%),N(18.99%) 

O (28.93%),S (14.49%) 

V 

 

 

 

 

1(5a min o1,3,4 

thiadiazol2yl)butane1,2,3,4-tetrol 

   221.23 

 
130-140oC 

  

C(32.57%),H(5.01%),N(18.99%) 

O (28.93%),S (14.49%) 

 

VI 

 

 

 
 

 

 

 

   1(5amino-1,3,4thiadiazol2-yl)3 

{[3,4,5trihydroxy6(hydroxymethyl) 

oxan2yl]oxy}pentane1,2,4,5-tetrol 

  413.405 
 140oC - 

degraded 

   C (37.77%), H (5.61%) 

N(10.16%),O (38.7%) S (7.76%) 

 

VII 

   5(5a min o-1,3,4thiadiazol2-yl)5 

{[3,4dihydroxy2,5 

bis(hydroxymethyl)oxolan2yl]oxy} 

pentane1,2,3, 

4 tetrol 

 413.405 
 

140170o C 

  C(37.7%), H (5.61%)N 

(10.16%) 

O (38.7%),S (7.76%) 

 

 

VIII 

5(5a min o-1,3,4-thiadiazol-2-yl)5 

{[4,5,6-trihydroxy-2- 

(hydroxymethyl)oxan-3-

yl]oxy}pentane-1,2,3,4-tetrol 

 

413.405 
 

 

 

 

 

 

 

     150-185oC 

 

 

 

 

 

 C(37.77%),H (5.61%)N 

(10.16%) 

O (38.7%),S (7.76%) 
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1- (5a mino1, 3, 4-thia diazol2yl) pent ane1, 2, 3, 

4, 5-pentol (I):  

IR Data: (KBr, Vmax, Cm-1) 3243, 3184 (N H2), 2936 

(OH and H - bonding), 2360 (CH groups), 1507 (C=N 

), 1362 (CS bonds)
 1

H 

MR(500MHZ,CDCl3):4.84(CH(d)), 3.91(CH2(dd)), 

3.79(CH(m)), 3.30(OH(s)), 2.58(NH2(s)), 2.41(OH(s)); 
13C NMR (125MHZ,CDCl3): 157.84 , 154.63, 

73.72,72.16,71.61,63.41.(basic ring carbons).  
 

1- (5amino1, 3, 4 - thiadiazol2yl) pentane 1, 2, 3, 

4, 5-pentol (II):  

 IR Data: (KBr, Vmax, Cm-1) 3250, 3145 (N H2), 2880 

(OH and H-bonding), 2361 (CH groups), 1514 (C=N), 

1361 (CS bonds). 1H NMR(500MHZ,CDCl3):4.84 

(CH(d)), 3.91(CH2(dd)), 3.79(CH(m)), 3.30(OH(s)), 

2.58(NH2(s)), 2.41(OH(s)); 13C NMR 

(125MHZ,CDCl3): 157.84 , 154.63, 

73.72,72.16,71.61,63.41.(basic ring carbons).  

 

1- (1, 3, 4-thiadiazol -2-yl) pent ane1, 2, 3, 4, 5-pentol 

(III):  

 IR Data: (KBr, Vmax, Cm-1) 3246, 3154  (N H2),2862  

(OH and  H- bonding),2359  (CH groups),1508  

(C=N),1364  (CS bonds). 1H NMR (500MHZ, CDCl3): 

6.22(NH2(s)), 5.32(NH(s)), 5.12(OH(s)), 4.51(CH2 (d)) 

3.92(CH (dd)), 2.36(OH(s)); 13C NMR (125MHZ, 

CDCl3): 151.91, 82.38, 76.22, 72.87, 68.08, 63.91 

(basic ring carbons).  

 

1- (5a mino1, 3, 4 -t hiadiazol2yl) but ane1, 2, 3, 4-

tetrol (IV): 
IR Data: (KBr, Vmax, Cm-1) 3245, 3142 (N H2), 2905 

(OH and H- bond in g), 2360 (CH groups), 1507 

(C=N), 1360 (CS bonds). 1H NMR(500MHZ,CDCl3): 

5.93(s)(OH), 5.33(s) (OH), 4.47(m)(CH), 

4.23(m)(CH),3.85(m), 

(C=C),2.58(s)(NH2),2.15(s)(OH),; 13C NMR 

(125MHZ,CDCl3): 157.84, 155.29, 105.48, 

82.63,77.61,72.93,74.7,68.65,63.15.(basic ring 

carbons).  

 

1- (5a mino1, 3, 4 -thiadiazol2yl) but ane1, 2, 3, 4-

tetrol (V): 

IR Data: (KBr, Vmax, Cm-1)3244, 3141 (N H2), 2917 

(OH and H- bond in g), 2360 (CH groups), 1498 

(C=N), 1357 (CS bonds). 1H NMR(500MHZ,CDCl3): 

5.93(s)(OH), 5.33(s) (OH), 4.47(m)(CH), 

4.23(m)(CH),3.85(m), 

(C=C),2.58(s)(NH2),2.15(s)(OH),; 13C NMR 

(125MHZ,CDCl3): 157.84 , 155.29, 105.48, 

82.63,77.61, 72.93,74.7, 68.65, 63.15.(basic ring 

carbons).  

 

1- (5a mino1, 3, 4-thia diazol2yl) -3-{[3,4,5trihy 

droxy6 (hydroxy methyl) oxan2yl] oxy} pent ane-

1,2,4,5tetrol(VI): 

IR Data: (KBr, Vmax, Cm-1)3243, 3138 (N H2), 2884 

(OH and H - bonding), 2360 (CH groups), 1513 (C=N), 

1359 (CS bonds). 1H 

NMR(500MHZ,CDCl3):5.33(OH(s), 

4.945(OH(s)),4.47(CH2(d)), 3.69(CH(m)), 

2.58(NH2(s)); 13C NMR (125MHZ,CDCl3): 

157.84,154.63, 106.40, 82.82,77.42, 73.96, 73.55, 

62.47, 63.95.(basic ring carbons).  

 

5- (5a mino1, 3, 4-thia diazol2yl) - 5-{[3, 4-di 

hydroxy 2, 5 -bis (hydroxy methyl) oxolan2yl] oxy} 

pent   ane1, 2, 3, 4- tetrol (VII)  

IR Data: (KBr, Vmax, Cm-1)3245, 3134 (N H2), 

2853 (OH and H - bonding), 2360 (CH groups), 

1497 (C=N), 1359 (CS bonds). 1H 

NMR(500MHZ,CDCl3): 5.93(s)(OH), 5.33(s) (OH), 

4.47(m)(CH), 4.23(m)(CH),3.85(m), 

(C=C),2.58(s)(NH2), 2.15(s) (OH),;13C    NMR 

(125MHZ,CDCl3): 157.84, 155.29, 105.48, 

82.63,77.61, 72.93, 74.7,68.65,63.15.(basic  ring 
carbons).  

 

5-(5a mino1,3,4t hiadiazol2yl)5{[4,5,6t r ihydroxy2-

(hydroxy methyl)oxan3yl] oxy pent ane1,2,3,4tetrol 

(VIII): 

IR data : (KBr,Vmax, Cm-1 )3246, 3146 (N H2), 2991 

(OH and H - bonding), 2360 (CH groups), 

1506(C=N),1359(CSbonds).1HNMR(500MHZ,CDCl3)

:5.93(s)(OH),5.33(s)(OH),4.47(m)(CH),4.23(m)(CH),3

.85(m),(C=C),2.58(s)(NH2),2.15(s)(OH), 13C NMR  

(125MHZ,CDCl3):157.84, 155.29, 105.48, 82.63, 

77.61,72.93, 74.7,68.65, 63.15. (basic ring carbons). 
 

INSILICO ACTIVITY: 

Molinspiration, web based software [7-8] 

was used to obtain parameter such as drug likeness 

and bioactive scores. Drug likeness may be defined 

as a complex balance of various molecular properties 

and structure features which determine whether 

particular molecule is similar to the known drugs 

following Lipinski rule of five [9-10]. Calculated 

drug likeness score of each compounds and 

compared with the specific activity of each 
compound, and the results were  compared with 

standard drug. For organic molecules the probability 

is if the bioactivity score is (>0), then it is active, if (-

5.0-0.0) then moderately active, if (< -5.0) then 

inactive [11-15]. The drug likeness score and the 

calculated value of various parameters of the isolated 

compounds (I-VIII) are in Table 2. The Bioactivity 

scores of the isolated compounds (I-VIII) were 

compared with standard drug on the basis of GPCR 

ligand, ion channel modulator, nuclear receptor legend, 

kinase inhibitor, protease inhibitor, enzyme inhibitor in 

Table-3. 
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Table-2: Molecular Properties 

 

 

S .NO 

 

Log p 

 

TPS A 

 

N atoms 

 

M. wt 

 

NON 

 

NOHNH 

 

N 

violation 

 

Nrotb 

 

vol 

I -3.29 152.94 16 251.26 8 7 1 5 201.97 

II -3.29 152.94 16 251.26 8 7 1 5 201.97 

III -3.15 151.55 16 251.26 8 8 1 5 207.55 

IV -2.85 132.71 14 221.23 7 6 1 4 177.08 

V -2.85 132.71 14 221.23 7 6 1 4 177.08 

VI -4.39 132.09 27 413.405 13 10 2 8 334.05 

VII -4.229 232.099 27 413.405 13 10 2 9 333.705 

VIII -4.7.32 232.099 27 413.405 13 10 2 8 333. 05 

 

Table 3: Bioactive Scores 

S.NO GPCR       ligand 
Ion channel 

Modulator 

Kina se 

inhibitor 

Nuclear 

receptor 

ligand 

Protease 

inhibitor 

Enzyme 

inhibitor 

I -0.75 -0.61 -0.57 -1.10 -0.54 0.04 

II -0.75 -0.61 -0.57 -1.10 -0.54 -0.04 

III -0.51 -0.19 -0.70 -0.94 -0.34 0.14 

IV -1.01 -0.80 -0.83 -1.43 -0.81 -0.23 

V -1.01 -0.80 -0.83 -1.43 -0.81 -0.23 

VI -0.16 -0.29 -0.12 -0.49 0.00 0.25 

VII -0.06 -0.39 0.03 -0.57 -0.16 0.34 

VIII -0.13 -0.35 -0.13 -0.52 -0.07 0.31 

STD -0.14 -1.53 -0.69 -0.82 0.7 0.13 
 

ANTIBACTERIAL ACTIVITY 

Cup plate method [16-18] using Mueller-

Hinton agar medium was employed to study the 

preliminary antibacterial activity of compound І to VIII 

against Escherichia coli ,Staphylococcus aureus, 

Pseudomonas aeruginos and Bacillus subtilis. The agar 
media was purchased from HI-media laboratories 

limited, Mumbai, India. Preparation of nutrient broth, 

subculture, base layer medium, agar medium and 

peptone water was done as per the standard 

procedure .Each test compound (5mg) was dissolved 

in 5ml of dimethyl formamide. Benzyl Penicillin was 

employed as reference standard (1000µg/ml) to 

compare the results.  All the compounds were tested 

at a concentration of 0.15ml (150µg) level and DMF as 

control did not show any inhibition. The medium was 

inoculated at one percent level using 18hrs old 

cultures of the test organism  mentioned  above  

aseptically  into  sterile  Petri  dishes  and  allowed  to  
set  at  room temperature for about 30 minutes. The 

test and standard solutions were added into cups, left 

for 90 minutes in a refrigerator for diffusion. After 

incubation for 24 hours at 37 0 c, the plates were 

examined for inhibition zones. The results were 

represented in Table 4 

 

Table: 4 Antibacterial Activity 

Zone of Inhibition in mm Per mg of compound 

COMPO

UND 
B.subtilis E. coli 

P. 

aeruginos

a 

S. aureus 

1 17 16 15 12 

2 16 16 16 13 

3 16 17 18 13 

4 16 17 14 12 

5 15 18 10 15 

6 15 14 12 13 

7 16 17 12 14 

8 19 19 15 15 

Std  20 20 18 19 
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RESULTS AND DISCUSSIONS 

Insilico Activity 

All the compounds (I-VIII) fulfil Lipinski’s 

rule and show good drug likeness score (Table 2). 

Milog P < 5. TPSA< 160 Ǻ2, n violations = 0 it means 

compound easily bind to receptor, molecular mass 

<500, nrotb < 5, No. hydrogen bond donors ≤ 5 (The 

sum of OHs and NHs), No. hydrogen bond acceptor ≤ 

10 (The sum of Os and Ns). Compound I - VIII were 
taken further calculation of bioactivity score from 

Table 3. Compounds III, VI, VII 

andVIIIshowedgoodbioactivityscore.CompoundVI

I[5(5amino1,3,4thiadiazol2yl)5{[3,4dihydroxy2,5bis(hy

droxymethyl)oxolan2yl]oxy}pentane1,2,3,4tetrol]show

ed good drug likeness score and bioactivity score, on 

comparison with other compounds.  

 

Antibacterial Activity: 

The synthesized compounds were also 

screened for their antibacterial activity against 
Escherichia coli (ATTC-25922), Staphylococcus aureus 

(ATTC-25923), Pseudomonas aeruginosa (ATCC-

27853), and Bacillus subtilis (recultured) bacterial 

strains by cup plate method. Benzyl penicillin was used 

as standard antibiotic for antibacterial activity. The 

results infer that the compounds exhibited moderate 

antibacterial activity. of all the  eight compounds 

synthesized, compoundsVII  and compound VIII 

showed significant antimicrobial activity. Among gram 

positive and gram negative bacteria, the compounds are 

more sensitive towards gram positive microorganisms. 

Compound III showed highest activity against 
pseudomonas aeuroginosa. 

 

CONCLUSION  

The work represents a simpler and efficient 

synthetic method for  thiadiazoles from polyhydroxlated 

carbonyl compounds by using water as a solvent 

considered as green solvent .the results from insilico 

and invitro antibacterial evaluation infers  that 

deritivatives synthesised from Polyhydroxylated 

ketones  ,  presence of electron donating substituents on 

the ring and increased substitution of the ring leads to 
significant increase in the activities.this work may 

further serve for the development of thiadiazole moiety 

as a lead molecule. 

 

ACKNOWLEDGEMENTS 

The authors are thankful to the Siddhartha 

Academy for General and Technical Education for 

providing necessary facilities to carry out this research 

work.  

     

REFERENCES  

1. Vasoya SL, Paghdar DJ, Chovatia PT, Joshi HS; 
Synthesis of some New Thiosemicarbazide and 

1,3,4-Thiadiazole Heterocycles Bearing Benzo[b] 

Thiophene Nucleus as a Potent Antitubercular and 

Antimicrobial Agents. J. Sci. Islamic Republic 

Iran, 2005;16:33-36. 

2. Barboiu M, Cimpoesu M, Guran C, Supuran C; 

1,3,4-Thiadiazole Derivatives. Part 91. Synthesis 

and Biological Activity of  Metal Complexes of 5-

(2-Aminoethyl)-2-Amino-1,3,4-Thiadiazol Metal 

based drug, 1996; 3(5):227-232. 

3. Ali Almasirad, Vousooghi N, Sayyed AT, Abbas 

Shafiee AK;  Synthesis, Anticonvulsant and 

Muscle relaxant activities of substituted 1,3,4-

oxazole, 1,3,4-thiadiazole and 1,2,4-triazole. Acta. 
Chem. Slov. 2007; 54:      317-324. 

4. Gupta JK, Yadav RK, Dudhe R, Sharma PK; 

Recent advancement in the synthesis and 

Pharmacological Evaluation of Substituted 1, 3, 4-

Thiadiazole Derivatives. Inter. J.Pharma. Tech. 

Res.  2010; 2(2): 1493-1507. 

5.  www. molinspirat ion.com               

6. Bhavsar D, Saxena A; Synthesis and QSAR 

studies of thiosemicarbazides, 1,2,4-

triazoles,1.3.4-thiadiazoles and 1,3,4-oxadiazoles 

derivaties as potential antibacteriala agents. Indian 
J. Chem., 2008; 47B: 579-586. 

7. Valarmathy J, Samuelijoshua L, Rathinavel G, 

Senthilkumar L; Synthesis of azetidinonyl 

substituted 1, 3, 4-   thiadiazole-2-yl derivatives as 

antibacterial activity.  Der Pharma Chemica, 2010; 

2(2): 23-26. 

8. Sunil D, Isloor A, Shetty P; Synthesis, 

characterization and anticancer activity of 1,2,4- 

Triazolo [3,4-b]-1,3,4-thiadiazoles on Hep G2 cell 

lines. Der Pharma Chemica, 2009; 1(2):19-26. 

9. Pokhodylo N, Krupa I, Matiychuk V, Obushak M; 

Synthesis of 3-benzyl-6-(5-methyl-1-aryl-1h-
[1,2,3]triazol-4-yl)[1,2,4]triazolo[3,4-

b][1,3,4]thiadiazoles.Visnyk Lviv. Univ. Ser. 

Chem, 2009; 50: 188-193. 

10. Dhiman M, Wadodkar KN; Synthesis and 

antimicrobial study of heterocyclyl substituted s-

triazoles,1,3,4- thiadiazoles, oxadiazoles and 

related heterocycles. Indian J. Chem, 2001; 40B: 

636-639. 

11. Kidwai M, Bhushan KR;  Synthesis and biological 

evaluation of new thiadiazole analogues. Indian J. 

Chem. Chem., 1998; 37B: 427-428. 
12. Onkol T, Cakir BM, Sahin FT; Synthesis and 

Antinociceptive Activity of 2-[(2- 

Oxobenzothiazolin-3-yl)methyl]-5-

aminoalkyl/aryl-1,3,4-thiadiazole. J. Chem., 2004; 

28: 461- 468. 

13. Kemal S, Mustafa, ER; Synthesis of 2-Acylamino, 

2-Aroylamino and Ethoxy carbonyl Imino-1,3,4-

thiadiazoles as Antitumor Agents. J. Chem., 2007; 

31: 125-134.  

14. Ilango K, Valentine P; Facile synthesis and 

cytotoxic activity of 3,6disubstituted1, 2,4triazolo 

[3,4b] -1,3,4-thiadiazoles. Eur. J. Chem., 2010; 
1(1): 50-53. 

15. Karabasanagouda T, Adhikari AV, Girisha M;  

Synthesis of some new pyrazolines and isoxazoles 

containing 4'-methylthiophenyl moiety as analgesic 

http://www.molinspiration.com/


 

Deepika Koti et al., Sch. Acad. J. Pharm., 2014; 3(6):432-437 

437 
 

and anti-inflammatory agents. Ind. J.Chem., 2009; 

48B:430-437. 

16. Shafiee B, Yazdikarimy, Sadrai S; 

Nitroimidazoles. VI. Syntheses of 1-methyl-2-

(1,3,4-thiadiazol-2-yl)-5-nitroimidazole and 1-

methyl-2-(1,3,4-oxadiazol-2-yl)-5-nitroimidazole. 

J. Heterocylic Chem., 1989; 26: 1341-1343. 

17. Giri S, Nizamuddin UC, Srivastava A; biocidal, 

particularly fungicidal and/or bactericidal 
composition and thiosemicarbazones and metal 

complexes thereof for use in the composition. 

Agric. Boil. Chem., 1983; 47(1): 103-105 

18. Ghosh S, Malik S, Bharti N, Ganesh J; Synthesis, 

Characterization and Biological Studies of   Zn(II) 

Complex of Schiff Base Derived from 5-

Acetazolamido-1,3,4 - Thiadiazole-2- 

Sulphonamide, A Diuretic Drug  Asian J. Exp. 

Sci., , 2009; 23(1): 189-192.  

http://www.researchgate.net/publication/242516360_Synthesis_Characterization_and_Biological_Studies_of_Zn%28II%29_Complex_of_Schiff_Base_Derived_from_5-Acetazolamido-134_-_Thiadiazole-2-_Sulphonamide_A_Diuretic_Drug?ev=auth_pub
http://www.researchgate.net/publication/242516360_Synthesis_Characterization_and_Biological_Studies_of_Zn%28II%29_Complex_of_Schiff_Base_Derived_from_5-Acetazolamido-134_-_Thiadiazole-2-_Sulphonamide_A_Diuretic_Drug?ev=auth_pub

