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ABSTRACT 

In the present study a series of 3-(2-Hydroxy-3, 5-dichlorophenyl)-5-(4-chloro phenyl) isoxazole 

(8a) and 3-(2-Hydroxy-3, 5-dichlorophenyl)-5-(2, 4-chloro phenyl) isoxazole (8b) have been 

synthesized by refluxing the chalconedibromide (6a) and (6b) with hydroxyl amine hydrochloride 

in ethanol containing catalytic amount of piperidine. The formation of the above synthesized 

compounds was confirmed on the basis of their chemical tests and spectral analysis. The 

synthesized heterocycles then screen for their antimicrobial activity against some kahrip plant 

pathogens viz. AlternariaMacrospor, XanthomonasCampestris, Pseudomonas syringae and 

Fusarium Spp. From the above study the result revealed that isoxazole derivatives shows good to 

moderate antimicrobial activity against plantpathoges. 

Keywords: Chalcones, chalconedibromide, plant pathogens, antimicrobial activity, isoxazole. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Corresponding Author Email: vivekvdm@rediffmail.com  

Received 15 July 2015, Accepted 27 July 2015 
 

  

 
 Journal home page: http://www.ajptr.com/ 

mailto:vivekvdm@rediffmail.com
http://www.ajptr.com/


Mane et. al.,  Am. J. PharmTech Res. 2015; 5(4)  ISSN: 2249-3387 

www.ajptr.com  518 

 

INTRODUCTION 

Isoxazole is a five membered heterocyclic compound containing oxygen and nitrogen atoms in the 

1,3 positions placed in the heterocyclic ring. From the literature survey it is revealed that many 

workers have synthesized different isoxazole
1-5

. Heterocyclic compounds are veryuseful moiety in 

the fields of medicinal and pharmaceutical chemistry and have been reported to exhibit a variety of 

biological activities
6,7

 such as antimicrobial
8
, antiarthetic

9
, anticoagulant

10 

MATERIALS AND METHOD 

The all the heterocyclic compounds have been synthesized by using conventional method in 

laboratory 

Preparation of 2-hydroxy 3, 5-dichloroacetophenone (2a) 

2-hydroxy 3, 5-dichloroacetate (50 ml) was mixed with anhydrous AlCl3 (120 gm) and heated at 

120
o
C for 45 minutes on the paraffin oil bath. The reaction mixture were decomposed by taking ice 

cold water containing a few amount of HCl acid and allowing the solution to fall drop by drop into 

cold water with constant stirring . A greenish white solid of compound (2a) was obtained. 

Preparation of 2-hydroxy-3, 5-dichlorophenyl-4-p-chlorochalcone (3a, 3b) 

2-Hydroxy-3, 5-dichloroacetophenone (2a) (0.01mol) and p-chlorobenzaldehyde and p, m-

dichlorobenzaldehyde (0.01mol), was dissolved in ethanol (25ml). after that in this solution the 

40% 30 ml NaOH solution is added drop wise with constant stirring getting the saffron color solid 

kept it overnight after that acidify this solid by 50% HCL solution, affords a yellow solid was 

filtered, washed with sodium bicarbonate (10%) followed by water. The crude product was 

crystallized from ethanol acetic acid. 

Synthesis of 2-hydroxy 3, 5-dichlorophenylchalconedibromide (6a, 6b) 

2-hydroxy 3, 5-dichlorophenyl chalcone (3a) and(3b) (0.01 mol 3.26, 3.65gm respectively) was 

dissolved in bromine -acetic acid reagent (25%, w/v) (6.4 ml). The reagent was added drop wise 

with constant stirring. After complete addition of reagent, the reaction mixture was kept at room 

temperature for about 30 minutes. The solid product thus separated was filtered and washed with a 

little petroleum ether to get the compound (6a) and (6b). 

Synthesis of 2-hydroxy-3, 5-dichlorophenyl isoxazole (8a, 8b) 

A mixture of chalconedibromides (6a) and (6b) (0.01 mol, 4.84 and 5.18 g, respectively) and 

hydroxyl amine hydrochloride (0.02 mol, 2.78gm) was refluxed in ethanol (20 ml) and piperidine 

(1ml) for about 3.5 hours. After cooling the reaction mixture was acidified with dil. HCl (1:1). The 

solid product separated was filtered, washed with sodium bicarbonate solution (5 %) and water. 
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The product was finally crystallized from ethanol-acetic acid mixture to get the compound (8a) and 

(8b). 

Characterization of the compounds 

Melting points of all synthesized compounds were determined in open capillaries and are 

uncorrected. IR spectra were recorded on Perkin-Elmer 1000 Spectrophotometer in KBr. NMR 

spectra were recorded on Bruker advance 400 NMR spectrometer using TMS as internal standard 

and chemical shift were expressed in δ ppm. 

1. Compound: Chalcone (3a) 

I.R. (KBr): cm – 3500 (-OH phenolic), 3074 (=CH str. in alkene), 1643 (>C=O str. in ketone), 

PMR: δ 7.44 -7.91 (m, 2H, -CH=CH); 7.44 -8.37 (m, 6H, Ar H); 13.26 (s, 1H, Ar-OH). U. V.:- λ 

max 344 nm. Corresponding to n →π* 

2. Compound: Chalcone (3b) 

I.R. (KBr): cm-3368-3500 (-OH phenolic), 3068 (aromatic –CH stretching). 1641 (>C=O str.in 

ketone), PMR: δ 8.27-8.31(m, 5H, Aromatic) 7.2-7.78 (2H, CH-CH); 13.19 (s, 1H, Ar-OH) U. V:- 

λ max 344 nm. Corresponding to n →π* shows conjugation in aromatic molecule 

3. Compound: Dibromide (6a) 

I.R. (KBr): cm – 3700 (-OH phenolic), 2981 (aromatic str.), 2882 (aliphatic CH str.), 1654(-C=O 

str.), 1319 (O-H bending).1093(C-Cl str.), PMR: δ 2.5 (d, 1H, -CO-CH-Br); 3.5 (d, 1H,-CHBr-

CHBr); 7.4-8.4 (m, 6H, Ar-H).12.04(s, 1H, Ar-OH), U. V.:- λ max 314 nm. Corresponding to n 

→π* 

4. Compound: Dibromide (6b) 

I.R. (KBr): cm – 3700 (-OH phenolic), 3074 (aromatic str.), 3007 (aliphatic CH str.), 1654(-C=O 

str.), 1313 (O-H bending),1103(C-Cl str.) , PMR: δ 3.9 (d, 1H, -CO-CH-Br); 7.5-7.7 (d,1H,-CHBr-

CHBr); 7.1-8.4 (m, 5H, Ar-H).11.90(s, 1H, Ar-OH), U. V.:- λ max 300 400 nm. Corresponding to 

n →π* 

5. Compound: Isoxazole (8a) 

I.R. (KBr): cm – 3600 (w, -OH phenolic), 3082 (s, aromatic str.), 1462 (-C-N str.), 1282 (s,- N=N- 

str.),1107 (Cl-C) PMR: δ 6.7 (isoxazole proton), 7.3-7.5 (d, 2H, C-H),7.5-8.5 (d, 2H, C-H), 7.87 (s, 

1H, C-H), 7.6 (d, 2H, C-H), U. V.:- λ max 400 nm. Corresponding to n →π* 

6. Compound: Isoxazole (8b) 

I.R. (KBr): cm – 3600 (w, -OH phenolic), 3070 (s, aromatic str.), 1462(-C-N str.), 1282(s,- N=N- 

str.), 1091 (Cl-C)PMR: δ 8.0 (d HAr-H).10.53(s, 1H, Ar-OH), 7.75, 7.5, 7.9, 7.6 (d H Ar-H), 8.1 (s 

H isoxazole proton ) U. V.:- λ max 400 nm. Corresponding to n →π* 
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Figure 1: The flow diagram of the isoxazole synthesis. 

RESULTS AND DISCUSSION 

Table 1: Physical data of the synthesized compounds 

Sr. No. Name of the compounds M.P. 
o
C R f value 

1 2 93 0.84 

2 3a 215 0.62 

3 3b 176 0.66 

4 6a 190 0.71 

5 6b 170 0.78 

6 8a 120 0.58 

7 8b 95 0.62 
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Antimicrobial activity 

Antimicrobial activities of all synthesized compounds were determined by cup plate method. All 

plant pathogens were purchased from NCIM Pune, Institute of Microbial Technology, Chandigarh 

and Plant pathology department ICAR New Delhi. The agar medium and PDA were purchased 

from Hi- media lab. Mumbai. The stock solution of test 1000µg/ml were prepared by dissolving 

appropriate quantities of test compounds in DMSO, The stock inoculums of the microbes was 

prepared by the inoculation the 5o ml nutrient broth with test organisms and incubating it at 

37±2
0
C for 24 hrs the zone of inhibition was measured by Himedia scale

11,12
. 

Table 2: Antimicrobial screening of the synthesized compounds 

Sr. 

No. 

Name of the 

compounds 

Zone of Inhibition (mm) 

Xanthomonas 

Campestris 

Alternaria 

Macrospora 

Fusarium 

Spp. 

Pseudomonas 

syringae 

1 2 17 12 22 23 

2 3a --- 12 15 15 

3 3b 12 15 15 19 

4 6a 33 26 25 13 

5 6b 30 30 18 16 

6 8a --- 25 17 14 

7 8b 16 18 11 11 

8 Control 18 16 14 14 

CONCLUSION 

The above result revealed that the synthesized compounds have showed good to moderate 

antimicrobial activity against all plant pathoges. 
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