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Abstract: In the present study various nucleoside derivatives were synthesized by condensing differently 

substituted [1,3,4] Oxadiazole-2(3H) one with β-D-1,2,3,4,6-penta-O-acetylglucopyranosyl followed by 

deacetylation. Structure of obtained compounds has been established by using tools like IR, 1HNMR, and 

elemental analysis. The compounds have been evaluated for their antifungal behavior against fungi such as 

Aspergillus flavus, Aspergillus niger and Fusarium oxysporum. The disk diffusion methodology was applied for 

the values of minimum inhibitory concentration using well known antifungal agent fluconazole as reference 

standard  in cases of all the studies done. 
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I. Introduction 
Oxadiazoles, a member of azole family are a five membered heterocyclic compounds having one 

oxygen and two nitrogen in a ring, exist in three stable isomeric forms 1,2,4-oxadiazole, 1,2,5-oxadiazole and 

1,3,4-oxadiazole.  Out of three isomers, 1,3,4-oxadiazole have various biological activities such as antifungal[1-

8], antibacterial[9-14], anticancer[15-19], anti-inflammatory[20-24], antiviral[25,26], antihypoglycemic [27], 

antipyretic [28], Antihypertensive [29,30] . Therefore, they attracted much attention of chemist to synthesize 

new compounds having 1,3,4-oxadiazole nucleus as a main constituent.  

Nucleosides are glucosamine consisting of a nucleobase and sugar moiety. In a nucleoside, a 

nucleobase is bound to the sugar via a β-glycosidic linkage. Nucleosides have been reported to possess various 

biological activities such as antifungal [31-38], anti-viral [38-45], anti-bacterial [46-50], anti-cancer [51-56], 

anti-inflammatory [57-59] and anti-oxidant [60]. 

On the basis of above facts, it was thought of interest to couple differently substituted 1,3,4-oxadiazole 

with β-D-1,2,3,4,6-penta-O-acetylglucopyranosyl to get novel nucleosides having potent antifungal activity. 

                                         

II. Materials and Methods 
All the chemicals used in the synthesis were indented from sigma-Aldrich (Merck) India. Melting 

points of synthesized compounds were determined by Jindal SM capillary melting point apparatus and have 

been reported without any correction. The purity of the compounds were also monitored by TLC (Thin layer 

chromatography) for which silica gel (Merck, 350 mesh size) was used for coating the chromatographic plates. 

IR spectra in KBr and 1H NMR spectra in DMSO-d6 of various compounds reported in this present study were 

recorded by SAIF, Panjab University Chandigarh using Perkin-Elmer 881Infrared spectrophotometer for IR 

spectra and Bruker Advance II 400 MHz for recording 1H-NMR spectra. Biological activity in particular 

antifungal activity have been evaluated by disk diffusion  method against three pathogenic fungi viz Aspergillus 

niger (A. niger),  Aspergillus flavus (A. flavus)) and Fusarium oxysporum (F. oxysporum) using fluconazole as a 

reference standard, which is well known potent antifungal agent. 

 

III. Experimental 
3.4 General Procedure: Substituted benzohydrazide 2(a-k) 

4-methyl benzoic acid (0.07 mole) was dissolved in 100 ml of n-butanol. The reaction mass was cooled below 

10
0
C and added drop wise 8 ml of conc. H2SO4. The reaction mass was allowed to attain room temperature 

followed by reflux  for about 7-8 h by using Dean-stark apparatus. The reaction mass was allowed to attain 

room temperature and addition of saturated solution of sodium carbonate to separate out organic layer. Organic 

layer obtained was washed with water and was concentrated up to 20-30 ml by applying vacuum distillation. 

Hydrazine hydrate (0.2 mole) and 70ml methanol was added into the obtained concentrated organic layer and 
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further refluxed for 9 hrs. The reaction mass was cooled and poured into the water. The product obtained was 

filtered and washed with water and purified by recrystallization from ethanol. 

4-methyl benzohydrazide (2a): Yield: 78%; mp: 195-199 
o
C; Rf value: 0.67; Anal. Cald. For C8H10N2O: C: 

63.98, H: 6.71, N: 18.65, Found: C: 63.93, H: 6.74, N: 18.67. 

4-methyl-3-nitro benzohydrazide (2b): Yield: 89%; mp: 201-205 
o
C; Rf value: 0.70; Anal. Cald. For C8H9N3O3: 

C: 49.23, H: 4.65, N: 21.53, Found: C: 49.28, H: 4.59, N: 21.55. 

4-methyl-3,5-dinitrobenzohydrazide (2c): Yield: 69%; mp: 179-181 
o
C; Rf value: 0.71; Anal. Cald. For 

C8H8N4O5 C: 40.01, H: 3.36, N: 23.33, Found: C: 40.07, H: 3.34, N: 23.31. 

3-bromo-4-methylbenzohydrazide (2d): Yield: 85%; mp: 234-236 
o
C; Rf value: 0.59; Anal. Cald. For 

C8H9N2OBr: C: 41.95, H: 3.96, N: 12.23 Found: C: 41.89, H: 3.99, N: 12.25. 

3-methyl benzohydrazide (2e): Yield: 67%; mp: 122-125 
o
C; Rf value: 0.77; Anal. Cald. For: C8H10N2O: C: 

63.98, H: 6.71, N: 18.65 Found: C: 63.93, H: 6.75, N: 18.63. 

3-methyl-4-nitrobenzohydrazide (2f): Yield: 87%; mp: 245-248 
o
C; Rf value: 0.65; Anal. Cald. For: C8H9N3O3: 

C: 49.23, H: 4.65, N: 21.53 Found: C: 49.19, H: 4.70, N: 21.50. 

4-bromo-3-methylbenzohydrazide (2g): Yield: 75%; mp: 240-243 
o
C; Rf value: 0.63; Anal. Cald. For 

C8H9N2OBr: C: 41.95, H: 3.96, N: 12.23 Found: C: 41.93, H: 3.94, N: 12.33. 

2-methylbenzohydrazide (2h): Yield: 89%; mp: 118-120 
o
C; Rf value: 0.67; Anal. Cald. For C8H10N2O: C: 

63.98, H: 6.71, N: 18.65 Found: C: 63.95, H: 6.69, N: 18.69. 

2-methyl-3-nitrobenzohydrazide (2i): Yield: 69%; mp: 221-223 
o
C; Rf value: 0.59; Anal. Cald. For C8H9N3O3: 

C: 49.23, H: 4.65, N: 21.53 Found: C: 49.20, H: 4.69, N: 21.51. 

2-methyl-3,5-dinitrobenzohydrazide (2j) : Yield: 75%; mp: 218-219
o
C;  Rf value: 0.61; Anal. Cald. For 

C8H8N4O5: C: 40.01, H: 3.36, N: 23.33, Found: C: 39.96, H: 3.34, N: 23.39. 

3-bromo-2-methyl benzohydrazide (2k): Yield: 64%; mp: 178-180 
o
C; Rf value: 0.76; Anal. Cald. For 

C8H9N2OBr: C: 41.95, H: 3.96, N: 12.23 Found: C: 41.88, H: 4.00, N: 12.26. 

3.5 General Procedure: 5-(Aryl)-1,3,4-oxadiazole-2-(3H) one 3(a-k) 

4-methylbenzohydrazide (0.01mole) and N, N-Carbonyldiimidazole (CDI) (0.015mole) was dissolved in 15 mL 

of dioxane. The reaction mixture was initially stirred at room temperature for about 1 h and then refluxed for 12 

h. The reaction mass was distilled to skip of dioxane and added distilled water into it. The product thus obtained 

filtered, washed, recrystallized from ethanol. 

5-(4-methylphenyl)-1,3,4-oxadiazole-2(3H)one (3a): Yield: 63%; mp: 215-217
o
C;  Rf value: 0.73; IR (KBr, cm

-

1
): 1182 (NCO), 1582 (C=N), 1604 (C=C), 1682 (C=O), 3336 (NH); 1H NMR (400 MHz, DMSO-d6) δ ppm: 

2.36 (s, 3H, CH3), 7.21 (s, 1H, NH), 7.32-7.34 (d, 2H, Ar-H), 7.67-7.69 (d, 2H, Ar-H); Anal. Cald. For 

C9H8N2O2: C: 61.36, H: 4.58, N: 15.90 Found: C: 61.30, H: 4.64, N: 15.87. 

5-(4-methyl-3-nitrophenyl)-1,3,4-oxadiazole-2(3H)one (3b): Yield: 66%; mp: 221-223 
o
C;  Rf value: 0.66; 

IR(KBr, cm
-1

): 1180 (NCO), 1582 (C=N), 1606 (C=C), 1683 (C=O), 3334 (NH); 1H NMR (400 MHz, DMSO-

d6) δ ppm: 2.34 (s, 3H, CH3), 7.20 (s, 1H, NH), 7.66-7.68 (d, 1H, Ar-H), 8.19-8.20 (d, 1H, Ar-H), 8.11 (s, 1H, 

Ar-H); Anal. Cald. For C9H7N3O4: C: 48.87, H: 3.19, N: 19.00 Found: C: 48.82, H: 3.15, N: 19.06. 

5-(4-methyl-3,5-dinitrophenyl)-1,3,4-oxadiazole-2(3H)one(3c): Yield: 69%; mp: 224-227 
o
C;  Rf value: 0.70; 

IR (KBr, cm
-1

): 1182 (NCO), 1585 (C=N), 1602 (C=C), 1685 (C=O), 3340 (NH); 1H NMR (400 MHz, DMSO-

d6) δ ppm: 2.32 (s, 3H, CH3), 7.21 (s, 1H, NH), 8.74 (s, 2H, Ar-H); Anal. Cald. For C9H6N4O6: C: 40.61, H: 

2.27, N: 21.05 Found: C: 40.57, H: 2.23, N: 20.10. 

5-(3-bromo-4-methylphenyl)-1,3,4-oxadiazole-2(3H)one (3d): Yield: 70%; mp: 220-222 
o
C;  Rf value: 0.71; IR 

(KBr, cm
-1

): 1182 (NCO), 1578 (C=N), 1608 (C=C), 1680 (C=O), 3339 (NH); 1H NMR (400 MHz, DMSO-d6) 

δ ppm: 2.35 (s, 3H, CH3), 7.22 (s, 1H, NH), 7.15-7.16 (d, 1H, Ar-H), 7.81(s, 1H, Ar-H), 7.91-7.92 (d, 1H, Ar-

H); Anal. Cald. For C9H7N2O2Br: C: 42.38, H: 2.77, N: 10.98 Found :C: 42.44, H: 2.70, N:10.95. 

5-(3-methylphenyl)-1,3,4-oxadiazole-2(3H)one(3e): Yield: 55%  mp: 228-230 
o
C  Rf value: 0.86; IR (KBr, cm

-

1
): 1179 (NCO), 1587 (C=N), 1607 (C=C), 1671 (C=O), 3330 (NH); 1H NMR (400 MHz, DMSO-d6) δ ppm: 

2.31 (s, 3H, CH3), 7.32 (s,1H, NH), 7.20-7.75 (m, 3H, Ar-H), 7.60 (s, 1H, Ar-H) Anal. Cald. For C9H8N2O2: C: 

61.36, H: 4.58, N: 15.90, Found: C: 61.42, H: 4.54, N: 15.84. 

5-(3-methyl-4-nitrophenyl)-1,3,4-oxadiazole-2(3H)one (3f) Yield: 61%; mp: 223-225 
o
C; Rf value: 0.74; IR 

(KBr, cm
-1

):1181 (NCO), 1584 (C=N), 1609 (C=C), 1668 (C=O), 3316 (NH); 1H NMR (400 MHz, DMSO-d6) 

δ ppm: 2.34 (s, 3H, CH3), 7.17 (s, 1H, NH), 7.89-7.90  (d, 1H Ar-H), 7.91 (s,1H, Ar-H), 8.19-8.20 (d, 1H, Ar-

H); Anal. Cald. For C9H7N3O4: C: 48.87, H: 3.19, N: 19.00 Found: C: 48.81, H: 3.15, N: 19.08. 

5-(4-bromo-3-methylphenyl)-1,3,4-oxadiazole-2(3H)one (3g):  Yield: 64%; mp: 218-220 
o
C Rf value: 0.76; IR 

(KBr, cm
-1

): 1179 (NCO), 1584 (C=N), 1598 (C=C), 1662 (C=O), 3299 (NH); 1H NMR (400 MHz, DMSO-d6) 

δ ppm: 2.34 (s, 3H, CH3), 7.21 (s, 1H, NH), 7.34 (s, 1H, Ar-H),  7.45-7.46  (d, 1H, Ar-H), 7.34 (s, 1H, Ar-H), 

7.50-7.52(d, 1H, Ar-H); Anal. Cald. For C9H7N2O2Br: C: 42.38, H: 2.77, N: 10.98 Found: C: 42.44, H: 2.66, N: 

10.90. 
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5-(2-methylphenyl)-1,3,4-oxadiazole-2(3H)one (3h): Yield: 64%;  mp: 202-204
o
C;  Rf value: 0.66; IR (KBr, 

cm
-1

): 1185 (NCO), 1581 (C=N),1608 (C=C), 1665 (C=O), 3323 (NH), 1H NMR (400 MHz, DMSO-d6) δ ppm: 

2.39 (s, 3H, CH3), 7.20 (s, 1H, NH), 7.27-7.69 (m ,4H, Ar-H); Anal. Cald .For C9H8N2O2: C: 61.36, H: 4.58, N: 

15.90 Found: C: 61.29, H: 4.64, N: 15.83. 

5-(2-methyl-3-nitrophenyl)-1,3,4-oxadiazole-2one (3i): Yield: 69%; mp: 238-240 
o
C; Rf value: 0.79; IR (KBr, 

cm
-1

): 1187 (NCO), 1582 (C=N), 1609 (C=C), 1651 (C=O), 3331 (NH); 1H NMR (400 MHz, DMSO-d6) δ 

ppm: 2.36 (s, 3H, CH3), 7.25 (s, 1H, NH), 7.99-8.20 (m, 3H, Ar-H); Anal. Cald. For C9H7N3O4: C: 48.87, H: 

3.19, N: 19.00 Found:  C: 48.79, H: 3.23, N: 18.97.  

5-(2-methyl-3,5-dinitrophenyl)-1,3,4-oxadiazole-2(3H)one(3j):  Yield: 63%;  mp: 253-254 
o
C;  Rf value: 0.81; 

IR (KBr, cm
-1

): 1179 (NCO), 1581 (C=N), 1602(C=C), 1649 (C=O), 3312 (NH); 1H NMR (400 MHz, DMSO-

d6) δ ppm : 2.36 (s, 3H, CH3), 7.24 (s, 1H, NH), 7.49 (s, 1H, Ar-H), 8.74 (s, 1H, Ar-H); Anal. Cald. For C9H6 

N4O6; C: 40.61 H: 2.27, N: 21.05 Found: C: 40.69, H: 2.20, N: 20.97 

5-(3-bromo-2-methylphenyl)-1,3,4-oxadiazole-2(3H)one (3k) Yield: 69%; mp: 224-226 
o
C;  Rf value: 0.79; 

IR(KBr,cm
-1

): 1181 (NCO), 1580 (C=N), 1616 (C=C), 1667 (C=O), 3321 (NH); 
1
H NMR (400 MHz, DMSO-

d6) δ ppm : 2.37 (s, 3H, CH3), 7.22 (NH), 7.46-7.75 (m, 3H, Ar-H); Anal. Cald .For C9N2O2H7Br: C: 41.53, H: 

2.69, N: 10.76 Found C: 41.44, H: 2.60, N: 10.67. 

3.6 General Procedure: 5-(Aryl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one 

4(a-k) 

5-(4-methylphenyl)-1,3,4-oxadiazole-2(3H)one (0.005mole), β-D-1,2,3,4,6-penta-O-acetylglucopyranosyl 

(0.015mole) and 0.4g of iodine was dissolved in 10 mL of dioxane. The reaction mass was refluxed for 4h. The 

reaction mass was cooled and added saturated solution of sodium thiosulphate (15 mL) to remove excess iodine. 

The desired product thus obtained was filtered, washed with water and crystallized from ethanol. The product 

formed was dissolved in 15 mL of dry methanol and 1mL of freshly prepared solution of NaOCH3 (NaOCH3 

solution was prepared by adding 0.1g of sodium in 20mL of dry CH3OH) in a closed vessel. The mixture was 

allowed to stand for 3h with occasional shaking. The solution was neutralized by adding dilute hydrochloric 

acid. The product thus precipitated was filtered and recrystallized from ethanol. 

 5-(4-methylphenyl)-3-( β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4a): Yield: 

38%; mp: 250-252
o 

C; Rf value: 0.86; IR (KBr, cm
-1

): 1183 (NCO), 1583 (C=N), 1604 (C=C), 1686 (C=O), 

3660 (OH); 1H NMR (400 MHz, DMSO-d6) δ ppm: 2.36 (s, 3H, CH3), 3.00-3.61 (m,10H, pyranose), 6.21-6.22 

(d, 1H, NCH), 7.32-7.34 (d, 2H, Ar-H), 7.67-7.69 (d, 2H, Ar-H), Anal. Cald. For C15H18N2O7: C: 53.25 H: 5.36 

N: 8.28 Found: C: 53.19 H: 5.38 N: 8.26. 

5-(4-methyl-3-nitrophenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4b): 

Yield: 41%;  mp: 255-257 
o
C; Rf value: 0.89;  IR (KBr, cm

-1
): 1182 (NCO),1580 (C=N),1604 (C=C), 1682 

(C=O), 3660 (OH), 1H NMR (400 MHz, DMSO-d6) δ ppm: 2.36 (s, 3H, CH3), 3.05-3.64 (m, 10H, pyranose), 

6.19-6.20 (d, 1H, NCH), 7.33-7.34 (d, 1H Ar-H), 8.03-8.04 (d, 1H, Ar-H), 8.35 (s, 1H, Ar-H) Anal. Cald. For 

C15H17N3O9: C: 47.00 H: 4.47 N: 10.96 Found: C: 47.05 H: 4.42 N: 10.93 

5-(4-methyl-3,5-dinitrophenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4c): 

Yield: 35%; mp: 245-246 
o
C; Rf value: 0.84; IR (KBr, cm

-1
):1185 (NCO), 1579 (C=N), 1606 (C=C), 1684 

(C=O), 3665 (OH); NMR (400, MHz, DMSO-d6) δ ppm: 2.37 (s, 3H, CH3), 3.09-3.63 (m, 10H, pyranose), 

6.13-6.14 (d, 1H, NCH), 8.76 (s, 2H, Ar-H) ; Anal. Cald. For C15H16N4O11: C: 42.06 H: 3.77 N: 13.08 Found C: 

42.00 H: 4.03 N: 13.02. 

5-(3-bromo-4-methylphenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4d): 

Yield: 41%; mp: 245-246 
o
C; Rf value:0.80;IR (KBr,cm

-1
): 1180 (NCO), 1581 (C=N), 1605 (C=C), 1683 

(C=O), 3659 (OH), 1H NMR(400 MHz, DMSO-d6) δ ppm: 2.34  (s, 3H, CH3), 3.11-3.70  (m,10H, pyranose), 

6.16-6.17(d,1H, NCH), 7.13-7.15 (d, 1H, Ar-H), 7.79 (s, 1H, Ar-H), 7.91-7.92(d, 1H, Ar-H); Anal. Cald. For 

C15H17N2O7Br:  C: 43.18 H: 4.11 N: 6.71 Found: C: 43.10 H: 4.15 N: 6.67. 

 5-(3-methylphenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one(4e): Yield: 36%;  

mp: 210-212 
o
C; Rf value: 0.81; IR (KBr, cm

-1
): 1184 (NCO), 1578 (C=N), 1601 (C=C), 1683 (C=O), 3660 

(OH); 1H NMR (400 MHz, DMSO-d6) δ ppm: 2.30 (s, 3H, CH3), 3.08-3.67 (m,10H, pyranose), 6.14-6.15 (d, 

1H, NCH), 7.19-7.76 (m, 3H, Ar-H), 7.62 (s, 1H, Ar-H), Anal. Cald. For C15H18N2O7 C: 53.25 H: 5.36 N: 8.28 

Found: C: 53.20 H: 5.40 N: 8.25. 

5-(3-methyl-4-nitrophenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4f): 

Yield: 35%; mp: 247-248 
o
C; Rf value: 0.79; IR (KBr, cm

-1
): 1179 (NCO), 1580 (C=N), 1602 (C=C), 1688 

(C=O), 3659 (OH); 1H NMR (400 MHz, DMSO-d6) δ ppm: 2.64 (s, 3H, CH3), 3.12-3.69 (m, 10H, pyranose), 

6.18-6.19 (d, 1H, NCH), 7.90-7.91  (d, 1H, Ar-H), 7.90 (s,1H, Ar-H), 8.18-8.19 (d, 1H, Ar-H) ; Anal. Cald. For 

C15H17N3O9: C: 47.00 H: 4.47 N: 10.96 Found: C: 46.93 H: 4.49 N: 10.89 

5-(4-bromo-3-methylphenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4g): 

Yield: 36%; mp: 256-257 
o
C; Rf value: 0.85; IR (KBr, cm

-1
): 1183 (NCO), 1583 (C=N),1602 (C=C), 1687 

(C=O), 3662 (OH); 1H NMR (400 MHz, DMSO-d6) δ ppm: 2.35 (s, 3H, CH3), 3.03-3.66 (m,10H, pyranose), 
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6.09-6.10 (d,1H, NCH), 7.32 (s, 1H, Ar-H), 7.43-7.45 (d, 1H, Ar-H), 7.31 (s, 1H, Ar-H), 7.48-7.51 (d, 1H, Ar-

H) ; Anal. Cald. For C15 H17N2O7Br: C: 43.18 H: 4.11 N: 6.71 Found: C: 43.20 H: 4.07 N: 6.73 

5-(2-methylphenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4h): Yield: 41%; 

mp: 249-250 
o
C; Rf value: 0.78; IR (KBr, cm

-1
): 1181 (NCO), 1586 (C=N), 1603 (C=C), 1681 (C=O), 3658 

(OH); 1H NMR(400 MHz, DMSO-d6) δ ppm: 2.35 (s, 3H, CH3), 3.13-3.68 (m, 10H, pyranose), 6.14-6.16 (d, 

1H, NCH), 7.20- 7.67 (m , 4H, Ar-H) , Anal. Cald. For C15H18N2O7:  C: 53.25 H: 5.36 N: 8.28 Found: C: 53.30 

H: 5.32 N: 8.24. 

5-(2-methyl-3-nitrophenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4i): 

Yield: 39%;  mp: 249-250; Rf value: 0.83; IR (KBr, cm
-1

): 1180 (NCO), 1585 (C=N), 1604 (C=C), 1684 (C=O), 

3662 (OH), 1H NMR (400 MHz, DMSO-d6) δ ppm: 2.36 (s, 3H, CH3), 3.08-3.69 (m,10H, pyranose), 6.18-6.19 

(d,1H, NCH), 8.05-8.19 (m, 3H, Ar-H) Anal. Cald. For C15H17N3O9: C: 47.00 H: 4.47 N: 10.96 Found C: 46.97 

H: 5.01 N: 10.90. 

5-(2-methyl-3,5-dinitrophenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4j): 

Yield: 44%; mp: 278-280 
o
C; Rf value: 0.88; IR (KBr, cm

-1
): 1181 (NCO), 1581 (C=N),1601 (C=C),1686 

(C=O), 3660 (OH); H NMR (400 MHz, DMSO-d6) δ ppm: 2.33 (s, 3H, CH3), 3.07-3.67 (m, 10H, pyranose) 

6.12-6.13 (d,1H, NCH), 8.69 (s, 1H, Ar-H), 9.18 (s, 1H, Ar-H) ; Anal. Cald. For C15H16 N4O11: C: 42.06 H: 3.77 

N: 13.08 Found C: 41.99 H: 3.71 N: 13.03.  

5-(3-bromo-2-methylphenyl)-3-(β-D-2,3,4,6-tetra-O-acetylglucopyranosyl)-1,3,4-oxadiazole-2(3H)one (4k): 

Yield: 33%; mp: 243-245 
o
C Rf value: 0.89; IR (KBr, cm-1): 1179 (NCO), 1585 (C=N), 1606 (C=C), 1689 

(C=O), 3661 (OH); 1H NMR (400 MHz, DMSO-d6) δ ppm: 2.36 (s, 3H, CH3), 3.03-3.41 (m,10H, pyranose), 

6.09-6.10 (d, 1H, NCH), 7.22-7.66 (m, 3H, Ar-H); Anal. Cald. For C15H17N2O7Br: C: 43.18 H: 4.11 N: 6.71 

Found C: 43.15 H: 4.19 N: 6.69.  

 

3.7 Antifungal activity of compounds 

 The reliability of all the newly synthesized  nucleosides 4(a-k) were tested against three pathogenic fungi 

A. niger, A. flavus, F. oxysporum by calculating its minimum inhibitory concentration (MIC) values and 

compared its activity with well-known antifungal agent fluconazole. Disk diffusion technique was applied for 

calculating MIC values [61] in Czapex Dox Agar medium. All the compounds were prepared in seven different 

concentrations 10 mg/mL, 5 mg/mL, 2.5 mg/mL, 1.25 mg/mL, 0.62 mg/mL, 0.31 mg/mL and 0.15 mg/mL by 

serial dilution method. The stock of the each compound was prepared by dissolving 20 mg in 2 mL of dimethyl 

sulfoxide (DMSO) that is the concentration of solution is 10mg/mL. Pipette out 1 mL of stock solution and 

dissolved in 1 mL DMSO to get concentration 5 mg/mL. The same process was repeated for the preparation of 

2.5 mg/mL, 1.25 mg/mL, 0.62 mg/mL, 0.31 mg/mL and 0.15 mg/mL. 

Cpaxek Dox Agar medium was prepared by dissolving 30g sucrose, 1g K2HPO4, 0.5g MgSO47H2O, 0.5g KCl, 

0.01g  FeSO47H2O and 15g agar-agar in 1000 mL double distilled water then the solution was heated to boil and 

autoclaved for 1h. The obtained medium was poured into 90 mm sterile petri plate and allowed to solidify. 

Disks impregnated with test compound were placed on previously inoculated with test fungi and incubated at 

37
o
C for 48h. The concentration at which a clear ring is formed around the impregnated disk recorded as MIC 

value for the compound. All the experiments were carried out in triplicate. A control plate was also incubated at 

37
o
C for 48h.The same procedure was applied to know the MIC values of fluconazole used as standard drug. 

The results of antifungal studies of tested compounds and fluconazole are given in Table 1.The comparison 

studies of antifungal activities of all compounds were also showed in the form of bar diagram in Fig.1.  

 

IV. Results and Discussion 
The synthetic route for the synthesis of desired compounds are given in Scheme 1.Compounds 

benzohydrazide 2(a-k) were prepared by the esterification followed by condensation with hydrazine hydrate of 

differently subsituted benzoic acid 1(a-k) and formation of compounds 2(a-k) were confirmed by thier elemental 

analysis (C,H,N). Compounds 3(a-k) were prepared by reacting compounds 2(a-k) with CDI in presence of 

dioxane and resulted compounds were further condensed with β-D-1,2,3,4,6-penta-O-acetylglucopyranosyl 

followed by deacetylation to get the final desired compounds 4(a-k). 

The IR band of  compounds 3(a-k) revealed characteristic bands for -NCO at 1179-1187 cm
-1

,  C=N at 

1576-1587 cm
-1

, C=C(aromatic) at 1598-1609 cm
-1, 

 C=O at 1649-1683 cm
-1 

and >NH at 3299-3340 cm
-1

. The 

IR band of  compounds 4(a-k) revealed characteristic bands for -NCO at 1179-1185 cm
-1

,  C=N at 1578-1586 

cm
-1

, C=C(aromatic) at 1600-1606 cm
-1, 

 C=O at 1683-1688 cm
-1 

and -OH at 3658-3665 cm
-1

. 

The 1H NMR spectra of compounds 3(a-k) showed the singlet at δ=7.21-7.32 ppm characteristic for 

the secondary amine (>NH) and a singlet at δ=2.36-2.39 ppm for methyl proton (-CH3). Compounds 3(a-k) have 

showed singlet, doublet and multiplet for aromatic proton depending upon environment. The 1H-NMR spectra 

of 4(a-k) showed the multiplet at 3.02-3.61 ppm characteristic for -OH proton present in pyranose ring singlet at 
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δ=2.36-2.38ppm for methyl proton(-CH3) ) doublet at δ=6.09-6.22 ppm for –NCH  and singlet, doublet and 

multiplet for aromatic proton depending upon environment. 

The IR bands at 3299-3340 cm
-1

 and 1H-NMR at δ=7.21-7.32ppm for >NH group did not appeared in 

title compounds 4(a-k) as compared to compounds 3(a-k). This observation including appearance of IR bands at 

3658-3665 cm
-1

 of pyranose –OH, ) doublet at δ=6.09-6.22 ppm for –NCH and multiplet at δ=3.00-3.70 ppm in 

1H-NMR spectra of compounds 4(a-k) clearly indicates that compounds 3(a-k) are condensed with β-D-

1,2,3,4,6-penta-O-acetylglucopyranosyl. 

The antifungal data given in Table 1 showed that all the synthesized compounds are active against fungi taken 

for experiment. Some compounds are as active as reference standard fluconazole and some compounds are less 

active then reference standard against particular fungi. Compounds 4c, 4f, 4g and 4j are as active as fluconazole 

against fungi A. niger at 0.15mg/mL concentration. Compounds 4a, 4b, 4d, 4e, 4h, 4i, 4k are less active then 

fluconazole against fungi A. niger. For fungi A. flavus, compounds 4c, 4d, 4j and 4k  are as potent as 

fluconazole at concentration 0.15mg/mL whereas 4a, 4b, 4e, 4f, 4g, 4h, 4i are less activity then reference 

standard. Compounds 4d, 4g, 4j are found similar active as fluconazole against F. oxysporum at concentration 

0.15mg/mL on the other hand 4a, 4b, 4c, 4e, 4f, 4h, 4i and 4k are found less active against F. oxysporum. 

 

V. Figures And Tables 
Table 1. MIC (mg/mL) values of compounds 

Compound R1  R2 R3  Structure           Antifungal Activity 

    A. 

niger 

     A. 

flavous 

       F. 

oxysporam 

4a H H 4-CH3 

 

2.5 2.5 1.25 

4b H NO2 4-CH3 

 

1.25 1.25 0.62 

4c NO2 NO2 4-CH3 

 

0.15 0.15 0.31 

4d H Br 4-CH3 

 

0.31 0.15 0.15 

4e H H 3-CH3 

 

0.62 1.25 0.62 

4f H NO2 3-CH3 

 

0.15 0.62 0.31 

4g H Br 3-CH3 

 

0.15 0.31 0.15 

4h H H 2-CH3 

 

5.0 1.25 0.62 

4i H NO2 2-CH3 

 

0.31 0.62 0.31 

4j NO2 NO2 2-CH3 

 

0.15 0.15 0.15 
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scheme1. Synthetic route for the preparation of titled compounds 

 

 

4k H Br 2-CH3 

   

0.31 0.15 0.31 

Fluconazole    

 

0.15 0.15 0.15 
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figure1. Antifungal activity of synthesized compounds 4(a-k) 

 

VI. Conclusion 
All the synthesized compounds were characterized with the help of elemental analysis, IR and 1H 

NMR spectra. The spectral data and disappearance of >NH group in the compounds 4(a-k) confirmed that the 

desire products had formed. The antifungal activity of the synthesized compounds were determined against three 

pathogenic fungus A. niger, A. flovus, F. oxysporum  using fluconazole as reference standard by the disk 

diffusion method. The antifungal data of compounds have been reported in Table 1 which shows all the 

compounds are active.  
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