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INTRODUCTION  

Pyrazoles are well known and important nitrogen 

containing five membered hetero-cyclic compounds. 

Various methods have been worked out for their 

synthesis.
[1-7] 

Derivatives of pyrazoles have played a 

crucial role in the history of heterocyclic chemistry and 

have been extensively instrumental as pharmacophores 

and synthons in the field of organic chemistry and drug 

designing. Several pyrazole derivatives have been found 

to possess significant activities such as antimicrobial,
[8]

 

antibacterial,
[9]

 5-α-red-uctase inhibitor,
[10]

 

antiproliferative,
[11]

 antiparasitic,
[12]

 herbicides.
[13]

 A 

good number of pyrazoles have also been reported to 

have interesting biological activities like anti-

inflammatory,
[14]

 antimicrobial,
[15]

 and antiprotozoal,
[16-

17] 
which render them valuable active ingredients of 

medicine and plant protecting agents. 

 

In the present study, chlorosubstituted 4-aroyl/alkoyl- 

pyrazoles has been prepared along with their 

nanoparticles and screened them for their growth 

promoting activity on some some flowering plants viz. 

Crysanthemum coronarium, Dahalia pinnata, Verbena 

officinalis, Iberis amara. 

 

 

MATERIALS AND METHODS 

Synthesis of 2-hydroxy-3, 5-dichloroacetophenone 

(2b): 2-Hydroxy-5 chloroacetophenone (3g) was 

dissolved in acetic acid (5ml), sodium acetate (3g) was 

added to the reaction mixture and chlorine in acetic acid 

reagent (40ml) was added drop wise with constant 

stirring. The mixture was allowed to stand for 30 

minutes. Then it was poured into cold water. A pale 

yellow solid product thus separated was filtered and 

crystallized from ethanol to get the compound (2b). 

 

Synthesis of 2-benzoyloxy-3, 5-dichloroacetophenone 

(3a): A mixture of 2-hydroxy-3, 5-dichloroacetophenone 

(0.04 mol) and bezoyl chloride (0.05 mol) was dissolved 

in NaOH (10%) (30ml). The reaction mixture was 

shaken for half an hour, the product thus obtained then 

filtered, washed with NaHCO3 (10%) and purified by 

recrystallization with ethanol to get 2-benzoyl-3, 5-

dichloroacetophenone (3a). 

 

Synthesis of 1-(2-hydroxy-3, 5-dichlorophenyl)-3-

phenyl-1, 3-propanedione (4a): A mixture of 3a 1-(2-

hydroxy, 3, 5-dichlorophenyl)-3-phenyl-1, 3-

propanedione and dry pyridine was warmed up to 60 0C 

and pulverized KOH was added slowly with constant 

stirring and then kept it for overnight. After digestion the 
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ABSTRACT 

Aroyl/alkoylacetophenones (2a-b) undergoes intramolecular claisen condensation to form 1-(2’- hydroxy-3’,5’-

dichlorophenyl)-3-aryl/alkyl-1,3-propanediones (4a-b) which on treatment with aromatic and aliphatic aldehydes 

in ethanol containing little piperidine forms 3-aroyl/alkoylchromanones (5a-b) subsequently 3-

aroyl/alkoylchromones (6a-b). 3-Aroyl/alkoylchromones (6a-b) on treatment with Ph.NH.NH2.HCl in DMSO 

containing small amount of piperidine gave 4-aroyl/alkoylpyrazoles (7a-b). The structures of newly synthesized 

chlorosubstituted 4-aroyl/alkoyl- pyrazoles (7a-b) were elucidated on the basis of molecular weight, elemental 

analysis and their spectral data. The titled compound and its nanoparticles were screened for their growth 

promoting activity on some flowering plants viz..Crysanthemum coronarium, Dahalia pinnata, Verbena 

officinalis, Iberis amara. 
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reaction mixture was acidified with cold 1:1 dil. HCl. 

The product thus obtained was filtered and washed with 

NaHCO3 solution. Finally it was crystallized from 

ethanol. 

 

Synthesis of 3-benzoyl-2-(2’-propoyl)-6, 8-

dichlorochromanone (5a): A mixture of 1-(2-hydroxy-

3, 5-dichlorophenyl-3-phenyl-1,3-propanedione (4a) 

(0.01 mol) and propionaldehyde (0.02 mol) was refluxed 

in DMSO (25 ml) and piperidine (0.5ml) for 15-20 

minutes. After cooling the reaction mixture was acidified 

with dil. HCl (1:1) and the product thus separated was 

crystallized from ethanol to get the compound 5a. 

 

Synthesis of 3-benzoyl-2-(2’-propoyl)-6, 8-

dichorochromone (6a): 3-Benzoyl-2-(2’-propyl)-6,8-

dichlorochromanone (5a) (0.01 mol) was refluxed for 10 

min. with a crystal of Iodine in DMSO (20ml). After 

cooling the reaction mixture was diluted with water. The 

solid product thus separated, filtered, washed with 

sodium thiosulphate solution and crystallized with 

ethanol. 

Synthesis of 3-(2-hydroxy-3,5-dichlorophenyl)-4-

benzoyl-5-(2’-propoyl)-1-phenylpyrazole (7a): A 

mixture of 3-benzoyl-2-(2’-propyl)-6,8-

dichlorochromanone (6a) (0.01 mol) and Ph.NHNH2HCl 

(0.02 mol) was refluxed in DMSO (20ml) containing 1 

ml piperidine for 1.5 hours. After cooling, the reaction 

mixture was acidified with dil. HCl. The solid product 

thus obtained was filtered and washed with 

sodiumbicarbonate (5%) solution. It was crystallized 

from ethanol to get the compound 7a. 

 

Synthesis of 3-(2-hydroxy-3,5-dichlorophenyl)-4-

benzoyl-5-(2’-propoyl)isoxazole (8a): The mixture of 

6a (0.01 mol) and NH2OH.HCl (0.02 mol) was refluxed 

in DMSO (20ml) containing 0.5ml of piperidine for 1.5 

hours. After cooling the reaction mixture was acidified 

with dil. HCl. The solid product was washed with 

NaHCO3 and then crystallized from ethanol to get 8a. 

 

The synthetic route for obtaining the final products is 

presented in scheme-I. 
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Physical and analytical data of the newly synthesized compounds are summarized in the following table 1.  

 

Table 1: Physical and analytical data of the newly synthesized compounds. 

 
 

Growth Promoting Effect on some Flowering Plants 

The experimental set up of the study was devidedintotwo 

parts 

(i) Seed treatment (ii) Field experiment. 

 

(i)  Seed treatment 

With a view to safeguard dormant seed's potential from 

harmful external agencies, the seeds of the test plants 

were treated by test compounds before sowing. 

 

(ii)  Field experiment 

Pregerminated quality seeds of Crysanthemum 

coronarium, Dahalia pinnata, Verbena officinalis, Iberis 

amara. were procured from Department of Horticulture, 

Dr.PDKV, Akola. 

 

The beds of cotton soil, 2.5 x 2.5 m size were prepared in 

an open field. The sowing of seeds of all four test 

vegetable crop plants were done in separate beds and 

irrigated periodically. 

 

The plants from each bed were devided into two groups 

i.e. A and B and designated as "Control" and "Treated" 

group plants respectively. 

 

The plants from group B were sprayed with the solution 

of test compounds at weekly intervals. The field 

experiments were conducted to compare the treated 

plants of group B with untreated plants of controlled 

group A. In this context, the observations were recorded 

on 7, 14, 21, 28, 35, 42, 45, 56, 63, 70, 77, 84, 91 days 

after sowing corresponding to early vegetative, late 

vegetative, flowering, pod filing and pod maturation, 

with special reference to number of leaves and height of 

shoots. 

 

The results of field's experiments are tabulated in the 

tables 02. 

 

 

 

Table (2): Activity of the test compound (7a). 

Table (02): 3-(2-hydroxy-3,5-dichlorophenyl)-4-benzoyl-5-(2’-propoyl)-1-phenylpyrazole (7a): 

Periodicity of 

Observations [in days] 

Crysanthemum 

coronarium 
Dahalia pinnata 

Verbena 

officinalis 
Iberis amara 

Shoot 

height 

No. of 

leaves 

Shoot 

height 

No. of 

leaves 

Shoot 

height 

No. of 

leaves 

Shoot 

height 

No. of 

leaves 

 
C T C T C T C T C T C T C T C T 

7 1.0 1.0 1 1 2.5 1.5 2 2 4.4 4 2 2 2 2 2 3 

14 1.2 1.2 2 2 7.5 7 2 2 10 8 2 2 2.1 2.5 2 3 

21 1.3 1.4 7 10 8 12 2 4 15 11 3 5 2.3 2.8 3 4 

28 1.5 1.6 9 11 9 19 3 6 16 18 4 6 2.5 2.7 4 5 

35 1.6 1.8 10 12 11 26 4 7 18 19 5 9 2.8 3.0 5 7 

42 1.8 2.0 12 15 17 42 5 8 19 20 7 12 3.0 3.4 6 8 

49 2.3 3.5 14 18 25 48 6 8 20 21 8 14 3.5 3.9 8 9 

56 3.6 4.0 16 22 28 52 7 9 23 25 10 17 3.8 4.5 10 12 

63 5.5 6.7 18 24 31 55 8 10 25 30 12 18 4.2 5.0 12 14 

70 7 12 20 28 34 60 9 11 27 32 14 20 4.6 5.4 14 16 

77 14 19 22 30 36 63 10 13 28 35 16 23 5.5 7.0 16 18 

84 20 24 24 32 38 65 11 15 29 36 18 25 7,2 14 20 24 

91 24 30 26 36 40 68 12 17 36 38 20 27 8.2 17 25 29 
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RESULT AND DISCUSSION 

The titled compound and it’s nanoparticles were 

screened for their growth promoting activity on test 

flowering plants viz, Crysanthemum coronarium, 

Dahalia pinnata, Verbena officinalis, Iberis amara. 

 

When a comparison of morphological characters was 

made between those of treated and control group plants, 

it was interesting to note that all the treated plants 

exhibited significant shoot growth and considerable 

increase in the number of leaves as compared to those of 

untreated ones. 
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