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Abstract: The novel sulfonamide drugs 2-chloro -N-[(4 -methylphenyl) sulfonyl] -N- 

pyridin -2-ylacetamide compounds 2 and 4 (scheme-1) were synthesized by two 

process. In first process 2amino pyridine reacts with chloro acetyl chloride to give 2-

chloro-N-pyridin-2-ylacetamide (1) and in next step it treated with p-toluene sulfonyl 

chloride to achieved target molecule (2). In another process 2-amino pyridine reacts 

with p- toluene sulfonyl chloride to give 4-methyl-N-pyridin-2-ylbenzenesulfonamide 

(3) and it treated with chloroacetyl chloride and gave final compound (4). In scheme-

2 ethylacetoacetate cyclized. With hydrazine hydrate to gave 5-methyl-2, 4-dihydro-

3H-pyrazol-3-one (5). In next step compound (5) refluxed with substituted aldehyde 

to achieved 4-[(4-substituted) methylidene]-5-methyl-2, 4-dihydro-3H-pyrazol-3-one 

(6a-d). It undergo cyclized with malanonitrile and ammonium acetate to gave   6-

amino-4-(4-substituted)-3-methyl-1H-pyrazolo [3, 4-b] pyridine-5-carbonitrile (7a-

d). In last step sulphonamide drugs (4) treated with compound (7a-d) to achieved 

final nucleus N-{2-[6-Amino-4-(4-substitute-phenyl)-5-cyano-3-methyl-pyrazolo[3,4-

b]pyridin-1-yl]-acetyl}-4-methyl-N-pyridin-2-yl-benzenesulfonamide (8a-d). All the 

synthesized compounds confirmed by spectra (IR, NMR, and Mass) and evaluated for 

their antimicrobial activity. 

Keyword: Pyrazole, Sulfonamide drugs, pyridine, malanonitrile and N-alkylation. 

INTRODUCTION 

Sulphur containing molecules exposed key role in medicinal and agrochemical industries.1-2 

Sulfonamide is most important classes of pharmaceuticals, it exhibit wide range in antibacterial 
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medicine such as sulfadiazine and hydrochlorothiazide. Both two drugs have been therapeutically 

used for many years3-5. Sulfonamide molecules also play important role in antihypertensive bosentan, 

have the antiviral HIV protease inhibitor am-prenavir and the phophodiesterase-5 inhibitor sildenafil 6-

9. N-alkylation is an important tool in organic synthesis which provide a rout for transformation of 

primary and secondary amides into tertiary amides10-11. Pyridine derivatives have a broad spectrum of 

pharmacological evaluation, such as anti-inflammatory12-15, antiviral16-19, antihypertensive20-22, 

antidiabetic23-24, anticancer25-26, osteogenic activities 27-28, antimicrobial29-30 and  treatment of  CNS 

disorders 31-32 .Pyrazole moiety have a broad spectrum of useful medicinal properties such as 

herbicides, fungicides and analgesics activities.33-34  

RESULT AND DISCUSSION 

Compound 1 was synthesized by reaction of 2-aminopyridine and chloroacetyl chloride. It confirmed 

by 1HNMR, in this spectra N-H group give singlet at δ 6.80. In IR spectra C=O, amide give frequency 

at 1581cm-1. Further it reacts with p-toluene sulfonyl chloride gave to sulphonamide drugs (2) and it 

was identified by 1HNMR. In this compound singlet of N-H δ 6.80 disappeared and formation of new 

singlet at 2.15 of CH3 group. Similarly Compound 3 achieved by reaction of 2-aminopyridine and p-

toluene sulfonyl chloride. The structure of this compound confirmed by 1HNMR, presence of a singlet 

at δ 6.75 due to (N-H) group and IR absorptions at 1391 cm-1 due to the (N-S) group. In next step 

comp.3 treated with chloroacetylchloride to give compound 4. It was identified by 1HNMR. In this 

spectra singlet of N-H disappeared and formation of new sharp singlet at 4.73  due to CH2 group and 

IR absorptions at 1621cm-1 due to the (C=O) group. In scheme-2 compound 5 achieved by reaction 

between hydarazine hydrate and ethylacetoacetate. It confirmed by 1HNMR, appearance of singlet at 

2.20 (CH2), and 8.11(NH). In IR spectra C=O group give frequency at 1726. In next step compound 5 

reacts with substituted aldehyde to give product 6a. It identified by disappearance of singlet at 2.20 

(CH2) group. Compound 6a reacts with malanonitrile and ammonium acetate converted into 

compound 7a. It confirmed by 1HNMR, singlet at δ 6.78 due to NH2 , and δ 8.33 of NH group of  

pyridine ring and IR absorption at 2192 due to CN of pyridine ring. The final targeted nucleus (8a) 

synthesized by reaction of compound 7a and sulphonamide drugs (4) in presence of THF media and 

TEA as a catalyst. It identified by 1HNMR, formation of new singlet at δ 3.69 due to  CH2 and  δ 2.59 

singlet of CH3 (benzene). In IR spectra frequency of N-H at 3260 disappeared and formation of new 

peak at 1724 of C=O,amide group. All the synthesized compound were evaluated for their 

antimicrobial activity. 

Biological activity: All the synthesized compounds were tested against four bacterial strains viz. B. 

subtilis, S. typhi, P. aeruginosa , E. coli, and and two fungal strains A. fumigatus and C. albicans by 

using cup and well method at 200 ppm concentrations in DMF. It is clear that compounds 1 exhibit 

good activity against E. Coli. Compound 2 and 4 show strong activity against B. subtilis, similarly 

show good activity against C. albicans.  Another compound 7a to 7d exhibit poor to moderate against 

both microbial strains. The final compound 8b show strong activity against E. coli as well as C. 

Albicans, similarly compound 8c and 8d exhibit moderate to good activity against both bacterial and 

fungal strains. Hence, the conclusion can be drawn that synthesized compounds are better 

antibacterial and antifungal. The screening have been summarized in table Table II. 

Experimental Section: All melting points were determined in open capillary tube and are 

uncorrected. The IR spectra were recorded on Perkin-Elmer-1800 spectrometer. The 1H NMR spectra 

(CDCl3) were scanned on a DRX-300 (300 MHz) spectrometer using TMS as internal standard and 

chemical shifts are expressed in δ, ppm. The mass spectra were recorded on Jeol SX-102 (FAB) 
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spectrometer. Purity of synthesized compounds was checked by element analysis and homogeneity 

was checked by TLC using silica gel-G, as adsorbent and visualization was accomplished by iodine. 
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Synthesis of 2-chloro-N-pyridin-2-ylacetamide (1): 2-aminopyridine (0.1 m mole) and 1, 4-dioxane 

(50 ml) were taken in dry beaker than added CH3COONa (0.1m mole), mixed well above all 

component and make a clean solution.  Chloroacetyl chloride (0.1 m mole) were added drop by drop 

in above solution, after complete the addition, reaction mass stay for 30 min. at RT and success of 

reaction checked by TLC. End of the reaction solid appear, it poured into ice cold water than filtered 

and recrystalized from Benzene. 

Table I: Physical and analytical data of new synthesized compounds 1-5 and 6ad-8ad   

Com. Mol.formula MW mp 

°C 

Yield 

 (%) 

 (%) of C 

Found/cal. 

 

 (%) of H 

Found/cal. 

 

 (%) of N 

Found/cal. 

 

(%) of  S 

Found/cal. 

 

1 C7H7 ClN2O 170 203 82 49.25/49.28 4.13/4.14 16.40/16.42  

2 C14H13 ClN2O3S 324 234 75 51.75/51.77 4.01//4.03   8.59/8.63        9.84/9.87 

3 C12H12N 2O2S 248 218 80 58.01/58.05 4.85/4.87   11.26/11.28           12.87/12.91 

4 C14H13 ClN2O3S 324 234 85 51.75/51.77 4.01//4.03   8.59/8.63        9.84/9.87 

5 C4H6 N2 O  98 220 75 48.95/48.97 6.14/6.16 28.55/28.56 - 

6a C11H10 N2 O 186 163 72 70.93/70.95 5.40/5.41 15.01/15.04 - 

6b C11H9 ClN2O 220 169 75 59.85/59.88 4.09/4.11 12.68/12.70 - 

6c C11H9N3O3 231 170 65 57.10/57.14 3.90/3.92 18.14/18.17  

6d C11H9 FN2O 204 173 60 64.67/64.70 4.42/4.44 13.70/13.72  

7a C14H11N5 249 273 65 67.43/67.45 4.44/4.45 28.09/28.10  

7b C14H10 ClN5 283 264 69 59.22/59.27 3.52/3.55 24.66/24.68  

7c C14H10N6O2   294 269 58 57.10/57.14 3.41/3.43 28.55/28.56  

7d C14H10F N5 267 271 63 62.90/62.92 3.76/3.77 26.18/26.20  

8a C28H23N7O3S 537 284 75 62.52/62.56 4.29/4.31 18.22/18.24 5.94/5.96 

8b C28H22 ClN7O3S 572 286 76 58.75/58.79 3.86/3.88 17.12/17.14 5.59/5.61 

8c C28H22N8O5 S 582 287 64 57.70/57.72 3.80/3.81 19.20/19.23 5.47/5.50 

8d C28H22FN7O3S 555 289 77 60.50/60.53 3.95/3.99 17.64/17.65 5.76/5.77 

 

IR (KBr)cm-1 : 3433 ( N-H str) 3251 (Ar-H, str.), 2840 (CH2, str.), 1680 (C=N str.), 1581 (C=O, str.), 
1H NMR (CDCl3) δ: 7.10-7.50 (m, 4H, Ar-H), 6.80 (s, 1H, N-H), 4.28 (s, 2H, CH2); MS: m/z 170 

[M]+.,172[M+2]+ 

Synthesis of 2-chloro-N-[(4-methylphenyl) sulfonyl]-N-pyridin-2-ylacetamide (2): Comp.1 (0.01 

m mol) and acetonitrile (25 ml) were taken in dry beaker than p-toluene sulfonyl chloride (0.01 m 

mole) added portion wise in above solution. ZnO added as a catalyst in small amount than reaction 

mass refluxed for 12 hrs, progress of reaction checked by TLC. After complete the reaction solid 

appear, which was isolated, dried and recrystalized from benzene. 
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IR (KBr) cm-1 : 3245 (Ar-H str), 2947 (CH2, str.),  2899 (CH3, str.), 1632 (C=N str.), 1627 C=O, str), ( 

1398(N-S str) 1H-NMR (CDCl3) δ: 7.06- 7.38 (m, 8H, Ar-H), 4.73 ( s, 2H, CH2);  2.15( s, 3H, CH3); 

MS: m/z 248 [M]+ ,  250 [M+2]+ 

Table II: Antimicrobial activity of synthesized compounds on 200 ppm 1-4 and 7ad-8ad 

Zone of inhibition (mm), Antibacterial activity and antifungal activity 

 

 

Synthesis of 4-methyl-N-pyridin-2-ylbenzenesulfonamide (3): 2 amino pyridine (0.01 m mol) and 

acetonitrile (25 ml) were taken in dry beaker than p-toluene sulfonyl chloride (0.01 m mole) added 

portion wise in above solution. ZnO added as a catalyst in small amount, than stirrer at RT for 2 hrs, 

progress of reaction checked by TLC. After complete the reaction solid appear, which was isolated, 

dried and recrystalized from CH3CN.  

IR (KBr) cm-1 : 3431 (N-H str), 3243 (Ar-H str), 2821 (CH3, str.), 1631 (C=N str.), 1391(N-S str) 1H-

NMR (CDCl3) δ: 7.22- 8.33 (m, 8H, Ar-H), 6.75 (s, 1H, N-H), 2.36( s, 3H, CH3); MS: m/z 248 [M]+ . 

Synthesis of 2-chloro-N-[(4-methylphenyl) sulfonyl]-N-pyridin-2-ylacetamide (4): Comp.3 (0.1 m 

mole) and 1, 4-dioxane (50 ml) were taken in dry beaker than added CH3COONa (0.1m mole), mixed 
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+ = 10-14 (poor activity), ++ =15-18(moderate activity), +++ = 19-22 (good activity), 

++++ = 23-26 (strong activity). 

Standard: 

STD1 =Ciprofloxacin,   STD2 = Flucanazole,      
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well above all component and make a clean solution.  Chloroacetyl chloride (0.1 m mole) were added 

drop by drop in above solution with gently shaking, after complete the addition, reaction mass stay for 

30 min. at RT and success of reaction checked by TLC. End of the reaction solid appear, it poured 

into ice cold water than filtered and recrystalized from Benzene. 

IR (KBr)cm-1 : 3252 (Ar-H, str.), 2924 (CH2, str.), 2822 (CH2, str.),1631 (C=N str.), 1621 (C=O, str.), 

1391 (N-S, str.),  1H NMR (CDCl3) δ: 7.06-7.38 (m, 8H, Ar-H), 4.73 (s, 2H, CH2), 2.15 (s, 3H, CH3); 

MS: m/z 324 [M]+.,326 [M+2]+ 

Synthesis of 4-methyl-N-pyridin-2-ylbenzenesulfonamide (5): Ethylacetoacetate (0.01 m mole) 

taken in dry conical flask than added 25 ml ethanol and well mixed to it.  Hydrazine hydrate (0.01 M 

mole) added drop wise with stirrer, temperature rised during  reaction and it was maintained at 60o C. 

Reaction mass further stirrer for 3 hrs, progress of reaction was checked by TLC , after complete the 

reaction solid appear and which was isolated, washed with ice cold methanol and recrystalized from 

ethanol.  

IR (KBr) cm-1: 3416 (N-H, str.), 3055 (Ar-H, str.), 2926 (CH3, str.), 2962 (CH2, str.), 1726 (C=O, str.), 

1592 (C=N, str.); 1H NMR (CDCl3) δ:  8.11 (s, 1H, N-H, ) , 2.20 (s, 2H, CH2,), ; 1.82 (s, 3H, CH3,), 

MS: m/z 98 [M]+. 

Synthesis of 5-methyl-4-(phenylmethylidene)-2,4-dihydro-3H-pyrazol-3-one (6a): A mixture of 3-

methyl-2, 4-dihydro-3H-pyrazol-3-one (0.01mole), benzaldehyde (0.01mole),  and anhydrous sodium 

acetate (0.01 mole) were suspended in acetic acid (30 ml) and refluxed for 10 hrs. The mixture was 

filtrate and the filtrate was poured on cursed ice. The solid obtained, was crystallized from ethanol.  

Compounds 6b-d were also synthesized the similar method using appropriate reactants with required 

change in reflux time.  

IR (KBr) cm-1: 3419 (N-H str.), 3050 (C-H str., Ar-H), 2925 (C-H str., CH3), 1725 (C=O str.), 1590 

(C=N str.). 1H NMR (CDCl3) δ: 8.12 (s, 1H, NH), 7.22-7.76 (m, 5H, Ar-H), 6.20 (s, 1H, =CH-Ar), 

1.93 (s, 3H, CH3), (m/z) 186 [M+]. 

4-[(4-chlorophenyl) methylidene]-5-methyl-2, 4-dihydro-3H-pyrazol-3-one (6b): IR (KBr) cm-1: 

3434 (N-H str.), 3055 (C-H str., Ar-H), 2930 (C-H str., CH3), 1732 (C=O str.), 1601 (C=N str.), 736 

(C-Cl str.). 1H NMR (CDCl3) δ : 8.15 (s, 1H, NH),7.30-7.90 (m, 4H, Ar-H), 6.32 (s, 1H, =CH-Ar), 

2.10 (s, 3H, CH3), MS : (m/z) [M]+. 220, [M+2] 222.  

5-methyl-4-[(3-nitrophenyl)methylidene]-2,4-dihydro-3H-pyrazol-3-one (6c): IR (KBr) cm-1: 

3436 (N-H str.), 3060 (C-H str., Ar-H), 2936 (C-H str., CH3), 1740 (C=O str.), 1611 (C=N str.), 1H 

NMR (CDCl3) δ : 8.19 (s, 1H, NH),7.36-7.94 (m, 4H, Ar-H), 6.37 (s, 1H, = CH-Ar), 2.14 (s, 3H, 

CH3). MS: (m/z) [M]+. 231, [M+2] 233.  

4-[(4-fluorophenyl)methylidene]-5-methyl-2,4-dihydro-3H-pyrazol-3-one (6d): IR (KBr) cm-1: 

3442 (N-H str.), 3065 (C-H str., Ar-H), 2942 (C-H str., CH3), 1746 (C=O str.), 1618 (C=N str.), 1H 

NMR(CDCl3) δ : 8.18 (s, 1H, NH),7.35-7.96 (m, 4H, Ar-H), 6.35 (s, 1H, =CH-Ar), 2.12 (s, 3H, 

CH3). MS: (m/z) [M] +. 204, [M+2] 206.  

Synthesis of 6-amino-3-methyl-4-phenyl-1H-pyrazolo [3, 4-b] pyridine-5-carbonitrile (7a): 

Compound 6a (0.01 mole), malononitrile (0.01mole) and ammonium acetate (0.08 mole) were 

dissolved in ethanol (30 ml) and refluxed for 12 hrs. The mixture was cooled and poured over crushed 

ice. Solid was filtered, dried and from ethanol.  
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IR (KBr) cm-1: 3372,3310 (N-H, str., NH2), 3170 (Ar-H, str.), 3261 (N-H, str, ring.), 2850(CH3, str), 

2192( CN, str), 1648 (C=N, P ,str),1596 (C=N,B, str.), 1489( C=C,P,str), 1452(C=C,B,str)1172 (N-N, 

str.); 1H NMR (CDCl3) δ: 8.33 ( s, 1H, N-H), 7.22-7.79 (m, 5H, Ar-H), 6.78 (s, 2H, NH2) , 2.37 (s, 

3H, CH3) ; MS: m/z [M]+.249  

Similarly comp. 5b-d was prepared with some change in refluxed time and work up process. 

6-amino-4-(4-chlorophenyl)-3-methyl-1H-pyrazolo[3,4-b]pyridine-5-carbonitrile (7b): IR (KBr) 

cm-1: 3374,3315 (N-H, str., NH2), 3172 (Ar-H, str.), 3264 (N-H, str, ring.), 2852(CH3, str), 2194( CN, 

str), 1649 (C=N, P ,str),1598 (C=N,B, str.), 1490( C=C,P,str), 1454(C=C,B,str)1175 (N-N, str.); 1H 

NMR (CDCl3) δ: 8.33 ( s, 1H, N-H), 7.23-7.80 (m, 4H, Ar-H), 6.79 (s, 2H, NH2) , 2.38 (s, 3H, CH3) ; 

MS: m/z [M]+.283, [M]+2.285 

6-amino-3-methyl-4-(3-nitrophenyl)-1H-pyrazolo[3,4-b]pyridine-5-carbonitrile (7C): IR (KBr) 

cm-1: 3375,3318 (N-H, str., NH2), 3174 (Ar-H, str.), 3266 (N-H, str, ring.), 2854(CH3, str), 2195( CN, 

str), 1650(C=N, P ,str),1599 (C=N,B, str.), 1494( C=C,P,str), 1456(C=C,B,str)1180 (N-N, str.); 1H 

NMR (CDCl3) δ: 8.34 ( s, 1H, N-H), 7.25-7.83 (m, 4H, Ar-H), 6.80 (s, 2H, NH2) , 2.39 (s, 3H, CH3) ; 

MS: m/z [M]+.294 

6-amino-4-(4-fluorophenyl)-3-methyl-1H-pyrazolo[3,4-b]pyridine-5-carbonitrile (7d): IR (KBr) 

cm-1: 3378,3320 (N-H, str., NH2), 3176 (Ar-H, str.), 3266 (N-H, str, ring.), 2860(CH3, str), 2196( CN, 

str), 1652 (C=N, P ,str),1598 (C=N,B, str.), 1496( C=C,P,str), 1458(C=C,B,str)1184 (N-N, str.); 1H 

NMR (CDCl3) δ: 8.36 ( s, 1H, N-H), 7.27-7.87 (m, 4H, Ar-H), 6.79 (s, 2H, NH2) , 2.40 (s, 3H, CH3) ; 

MS: m/z [M]+.267, [M]+2.269 

Synthesis of N-[2-(6-Amino-5-cyano-3-methyl-4-phenyl-pyrazolo[3,4-b]pyridin-1-yl)-acetyl]-4-

methyl-N-pyridin-2-yl-benzenesulfonamide  (8a): Comp. 7a (0.01 m mole), sulfonamide drug, 

comp.4 (0.01 M mole), and tetrahydrofurane (THF, 20 ml) were taken in dry round bottom flask, 

triethyl amine used  as a catalysis and refluxed it to 24 hrs.  Reaction progress checked by TLC, end 

of the reaction, resultant product poured into crushed ice, solid appear, which was isolated, dried and 

recrystalized from ethanol.    

IR (KBr) cm-1: 3372,3314 (N-H, str., NH2), 3165 (Ar-H, str.),2860 (CH2 ,str,), 2923 (CH3, str), 2192( 

CN, str), 1724 ( C=O, str) , 1637,1611 (S=O, str )1498 (C=N, P ,str),1488 (C=N,B, str.), 1393 ( 

C=C,P,str), 1383 (C=C,B,str), 1281(N-S str)1142 (N-N, str.); 1H NMR (CDCl3) δ: 7.22-7.89 (m, 13H, 

Ar-H), 6.77 (s, 2H, NH2) , 3.69 ( s, 2H, CH2 ), 2.59 (s, 3H, CH3, B)  2.37 (s, 3H, CH3, P) ; MS: m/z 

[M]+.537 

Similarly comp. 8b-d was prepared with some change in stirrer time and work up process.  

N-{2-[6-Amino-4-(4-chloro-phenyl)-5-cyano-3-methyl-pyrazolo[3,4-b]pyridin-1-yl]-acetyl}-4-

methyl-N-pyridin-2-yl-benzenesulfonamide (8b): IR (KBr) cm-1: 3374,3315 (N-H, str., NH2), 3167 

(Ar-H, str.),2862 (CH2 ,str,), 2925 (CH3, str), 2195( CN, str), 1726 ( C=O, str) , 1637,1611 (S=O, str 

)1499 (C=N, P ,str),1490 (C=N,B, str.), 1395 ( C=C,P,str), 1385 (C=C,B,str), 1284(N-S str)1144 (N-

N, str.); 1H NMR (CDCl3) δ: 7.24-7.80 (m, 12H, Ar-H), 6.78 (s, 2H, NH2) , 3.70 ( s, 2H, CH2 ), 2.62 

(s, 3H, CH3, B)  2.38 (s, 3H, CH3, P) ; MS: m/z [M]+.573, [M]+2.575 

N-{2-[6-Amino-5-cyano-3-methyl-4-(3-nitro-phenyl)-pyrazolo[3,4-b]pyridin-1-yl]-acetyl}-4-

methyl-N-pyridin-2-yl-benzenesulfonamide (8c): IR (KBr) cm-1: 3376,3320 (N-H, str., NH2), 3169 

(Ar-H, str.),2864 (CH2 ,str,), 2930 (CH3, str), 2197( CN, str), 1728 ( C=O, str) , 1639,1614 (S=O, str 

)1502 (C=N, P ,str),1493 (C=N,B, str.), 1396 ( C=C,P,str), 1387 (C=C,B,str), 1286(N-S str) 1146 (N-
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N, str.); 1H NMR (CDCl3) δ: 7.26-7.85 (m, 12H, Ar-H), 6.79 (s, 2H, NH2) , 3.71 ( s, 2H, CH2 ), 2.64 

(s, 3H, CH3, B)  2.39 (s, 3H, CH3, P) ; MS: m/z [M]+.573, [M]+2.582 

N-{2-[6-Amino-5-cyano-4-(4-fluoro-phenyl)-3-methyl-pyrazolo[3,4-b]pyridin-1-yl]-acetyl}-4-

methyl-N-pyridin-2-yl-benzenesulfonamide (8d): IR (KBr) cm-1: 3377,3322 (N-H, str., NH2), 3170 

(Ar-H, str.),2865 (CH2 ,str,), 2932 (CH3, str), 2198 ( CN, str), 1730 ( C=O, str) , 1644,1616 (S=O, str 

)1504 (C=N, P ,str),1495 (C=N,B, str.), 1398 ( C=C,P,str), 1388 (C=C,B,str), 1290(N-S str) 1150 (N-

N, str.); 1H NMR (CDCl3) δ: 7.29-7.88 (m, 12H, Ar-H), 6.80 (s, 2H, NH2) , 3.72 ( s, 2H, CH2 ), 2.66 

(s, 3H, CH3, B)  2.40 (s, 3H, CH3, P) ; MS: m/z [M]+.555. 

CONCLUSION 

In this research paper, pyrazole, pyridine and their derivative were synthesized using N-alkylation 

approach and novel sulfonamide drugs. Synthesized nucleous are tested for anti bacterial and 

antifungal activity. Compound 2 and 4 exhibit strong activity against B.Substilis, similarly show good 

activity against C. Albicanc. Another comp. 7a to 7d exhibit poor to moderate activity against both 

microbial. All over result is that compound 8b shows strong activity against C. albicanc fungal strains 

and E. coli  bacterial strains as compared to the standard drugs (STD).  
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