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Abstract: A new series of 1H-3-(4’-substituted phenyl)-5-(6’’-methoxy 

napthaline)-2-pyrazolines (4a-e) and 1H-3-(4’-substituted phenyl)-5-(6’’-

methoxynapthaline)-2-isoxazolines (5a-e) were synthesized by reacting   

1-(4’-substituted phenyl)-3-(6’’-methoxynapthaline)-2-propene-1-one (3a-e) 

with hydrazine hydrate and hydroxylamine hydrochloride respectively. All 

these compounds were characterized by means of their IR, 1H NMR, 

spectroscopic data and microanalysis. All the synthesized products were 

evaluated for their antimicrobial activity. All the compounds exhibited 

significant to moderate antimicrobial activity. 
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Introduction 

Heterocyclic compounds have so far been synthesized mainly due to the wide range of 

biological activities. Much attention has paid to the synthesis of heterocyclic compounds 

bearing nitrogen and oxygen containing ring system, like pyrazoline and isoxazoline mainly 

due to their higher pharmacological activity. 

 Pyrazoline are prominent nitrogen containing heterocyclic compounds play important 

role in medicinal chemistry. Considerable attention has been focused on pyrazoline 

derivatives due to their interesting biological activities. They have found to possess 

antifungal
1
, antibacterial

2
, antidepressant

3
, anticonvulsant

4,5
, anti-inflammatory

6
, anti-tumar

7
, 

antidiabetic, anaesthetic and analgesic
8-10

 properties. Owing to the mentioned biological 

activities of pyrazoline prompted us to synthesize various substituted pyrazoline derivatives. 

Synthesis of novel isoxazoline derivative remains a main focus of medicinal chemist, due to 

their diverse pharmacological activity. Isoxazoline derivatives have been reported to possess 

antifungal
11,12

, antibacterial
13

, anticonvulsant
14

, anti-inflammatory
15

, antiviral
16

 and analgesic
17

 

activity. In addition, isoxazoline derivatives have played a crucial role as intermediates in 

the organic synthesis of number of heterocyclic pharmacological active compounds. 
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 Encouraged by the diverse biological activities of pyrazoline and isoxazoline compounds, it 

was decided to prepare a new series of pyrazoline and isoxazoline derivatives. These derivatives 

contains naphthalene moiety which is also substituted by methoxy group. Literature survey 

revealed that incorporation of naphthalene and halogen moiety in pyrazoline and isoxazoline 

ring enhanced antibacterial and antifungal activity. In the present communication, chalcones 

(3a-e) were prepared by the action of substituted acetophenone (1a-e) with 6-methoxy 

napthaldehyde in the presence of aqueous solution of potassium hydroxide and methanol at 

room temperature by Claisen-Schmidt condensation method. The synthesized chalcones further 

condensed with hydrazinehydrate in neutral media to give pyrazoline derivatives (4a-e). 

Similarly prepared chalcones reacted with hydroxyl amine hydrochloride in presence of 

pyridine to obtained isoxazoline derivatives (5a-e) Scheme 1. The structures of all synthesized 

compounds were assigned on the basis of IR, Mass, 
1
H NMR spectral data and elemental 

analysis. Further these compounds were subjected for antifungal and antibacterial activity. 

Experimental  

Melting points (m.p.) were determined in open capillary tube and are uncorrected. IR spectra 

were recorded using a Perkin-Elmer 1600FT spectrometer at a ca. 5-15% solution in DMSO-d6 

or CDCl3 (TMS as internal standard). Thin layer chromatography (TLC) was performed on silica 

gel G for TLC (Merck) and spots were visualized by iodine vapors or by irradiation with 

ultraviolet lights (254 nm). Physical constants and analytical data of all the compounds 

reported in this paper are summarized in Table 1. 
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Scheme 1 

General procedure for the synthesis of chalcones (3a-e) 

A mixture of substituted acetophenones (0.01 mole) and 6-methoxy napthaldehyde (0.01 

mole) was stirred in methanol (50 mL) and then a solution of 15 mL potassium hydroxide 

(0.02 mole) was added to it. The mixture was kept over night at room temperature and then 

it was poured into crushed ice and acidified with dil. HCl. The chalcones derivative 

precipitates out as solid. Then it was filtered and crystallized from acetic acid Scheme 1. 
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General procedure for the synthesis of 2-pyrazoline (4a-e) 

A mixture of chalcones (0.01 mole) and hydrazine hydrate (0.02 mole) in 50 mL methanol 

was reflux for 2 h, excess methanol was distilled and the resulting solution was kept 

overnight. Crystalline solid filtered and crystallized from ethanol Scheme I. Physical and 

analytical data of compounds are given in Table 1. 

Table 1. Physical and analytical data of compounds (4a-e, 5a-e). 

% Analysis 

Found (calcd) 
Compd. 

No. 
R M.F 

m.p 
0
C 

Yield

% 
C% H% N% 

4a H C20H18N2O 146 85 79.30(79.44) 5.75(6.00) 9.00(9.26) 

4b Br C20H17BrN2O 136  80 62.75 (63.00)    4.29(4.29) 7.15(7.35) 

4c F C20H17FN2O 180 90 74.50(74.98) 5.15(5.35) 8.65(8.74) 

4d CH3 C21H20N2O 125 85 79.62 (79.72) 6.17(6.37) 8.55(8.85) 

4e OCH3 C21H20N2O2 165 70 75.55 (75.88) 5.95(6.06) 8.23(8.43) 

5a H C20H17NO2 168 80 75.60 (75.88) 5.86(6.06) 8.31(8.43) 

5b Br C20H16BrNO2 178 92 75.55(75.88)  5.96(6.06) 8.25(8.43) 

5c F C20H16FNO2   135 95 74.45(74.75)   4.72(5.02) 4.15(4.36) 

5d CH3 C21H19NO2 165 80 79.32 (79.47)  5.85(6.03) 4.28(4.41) 

5e OCH3 C21H19NO3 150 75 75.35 (75.66) 5.52(5.74) 3.95(4.20) 

General procedure for the synthesis of 2-Isoxazoline (5a-e) 

A mixture of chalcones (0.01 mole) and hydroxylamine hydrochloride (0.1 mole) in 25 mL 

pyridine was refluxed for 2hrs. On cooling the reaction mixture was poured over crushed ice 

and conc. HCl. The solid obtained was filtered, washed with water and crystallized from 

ethanol Scheme 1. Physical and analytical data of compounds are given in Table 1. 

Results and Discussion 

The structures of the synthesized compounds (4a-e) were confirmed on the basis of spectral 

and elemental analysis. The IR spectrum of 4a-e exhibited a band due to1650 (C=N, 

pyrazoline ring), 1590 (C=C), 1150 (-OCH3). Further, in their 
1
H NMR (DMSO) spectrum, 

the appearance of a signal at � 5.00-4.94 (dd, 1H, Hx pyrazoline), 3.51-3.44 (dd, 1H, HB 

pyrazoline) and 2.94-2.87 (dd, 1H, HA pyrazoline) confirms the presence of the pyrazoline 

ring. Similarly, the structures of compounds 5a-e were confirmed on the basis of spectral 

and elemental analysis. The IR spectrum of 5a-e exhibited a band due to =CH str. (3100-

3000 Cm
-1

), C=C str. (1635-1495 Cm
-1

), C-Cl str. (750-700 Cm
-1

), C=N (ring) (1650-1580 

Cm
-1

) stretching vibration band which indicates the presence of the isoxazoline ring. Further, 

in their 
1
H NMR (DMSO) spectrum, the appearance of a signal at � 5.25-5.18 (dd, 1H, Hx 

isoxazoline), 3.62-3.56 (dd, 1H, HB isoxazoline) and 2.90-2.83 (dd, 1H, HA isoxazoline) 

confirms the presence of the isoxazoline ring.    

 The compounds 4a-e and 5a-e were screened for their antibacterial activity against E coli, 

Salmonella typhi, Staphylococcus aureus and Bacillus subtilis by using paper disc diffusion 

method
18,19

 using Penicillin (100 µb/disc) as reference standard and antifungal activity 

against Aspergillus niger, Aspergillus flavus, Penicillium chrysogenum and Fusurium 

moneliforme by using Greseofulvin (100 µb/disc) as reference standard. The observed 

Minimum Inhibitory Concentrations (MIC) values for all the synthesized compounds are 

presented in Table 2 and 3. 
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 The investigation of antibacterial screening results indicate that compounds 4b,c and 

5b,c shows promising activity and compounds 4a and 5a,e poor activity against E. coli. 

Compounds 4b,c and 5c,e show good activity and compound 4a,e and 5a show low activity 

against Salmonella typhi. Compounds 4b,c,d and 5b,c,d show high activity and compounds 

4a and 5a,e show low activity against Staphylococcus aureus. Compounds 4b,c,e and 5b,c,d 

show high activity and compounds 4a,d and 5a,e show low activity against Bacillus subtilis. 

The investigation of antifungal activity data revealed that compounds 4a,b,c,e and 5b,c,e 

show inhibitory effect against A. niger and compounds 4b,c and 5a,c,d show inhibitory 

effect against A. flavus. Compounds 4c,d and 5a,b,c show inhibitory effect against P. 

chrysogenum, similarly compounds 4c show inhibitory effect against F. moneliforme. 

Remaining compounds are inactive against all the fungus. Results are shown in Table 2 and 3. 

Table 2. Antibacterial screening results of the compounds (4a-e, 5a-e). 

Compd 
E. 

coli 

Salmonella 
typhi 

Staphylococcus 

aureus 
Bacillus 

Subtilis 

4a 09 11 14 12 

4b 14 18 26 17 

4c 15 20 28 19 

4d 11 14 23 13 

4e 10 11 19 15 

5a 08 05 15 10 

5b 10 09 18 16 

5c 13 18 24 21 

5d 09 09 16 14 

5e 08 10 15 12 

Penicillin 18 25 40 27 

DMSO -ve -ve -ve -ve 

-ve no antibacterial activity 

Table 3. Antifungal screening results of the compounds (4a-e, 5a-e) 

Compd 
Aspergillus 

niger 

Aspergillus 

flavus 

Penicillium 
chrysogenum 

Fusarium 

moneliforme 

4a -ve +ve +ve +ve 

4b -ve -ve +ve +ve 

4c -ve -ve -ve -ve 

4d +ve +ve -ve +ve 

4e -ve +ve +ve +ve 

5a +ve -ve -ve +ve 

5b -ve +ve -ve +ve 

5c -ve -ve -ve +ve 

5d +ve -ve +ve +ve 

5e -ve +ve +ve +ve 

Greseofulvin -ve -ve -ve -ve 

Control- +ve +ve +ve +ve 

-ve- No Growth : Antifungal activity ,+ve - Growth : No Antifungal activity

Spectral analysis of compounds 

1H-3-Phenyl-5-(6’’-methoxynapthaline)-2-pyrazoline (4a) 
1
H NMR DMSO: � 7.79-7.68 (m, 4H, Ar-H), 7.56-7.53(m, 4H, Ar-H), 7.47-7.45 (d, 1H, J=8.8 

Hz, Ar-H), 7.28 (d, 1H, J=2.4 Hz, Ar-H), 7.14-7.12 (dd, 1H, J=2.4 Hz, Ar-H), 5.00-4.94 (dd, 1H,  
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J=10.8, Hx), 3.84 (s, 3H, OCH3), 3.51-3.44 (dd, 1H, J=10.8 Hz, HB), 2.94-2.87 (dd, 1H, J=10.8 

Hz, HA), IR (KBr pellets  Cm
-1

) 1650 (C=N, pyrazoline ring), 1590 (C=C), 1150 (-OCH3). 

1H-3-(4’-Bromophenyl)-5-(6’’-methoxynapthaline)-2-pyrazoline (4b)  
1
H NMR DMSO: � 7.79-7.76 (m, 2H, Ar-H), 7.64-7.62(m, 2H, Ar-H), 7.49-7.46 (dd, 1H, J=1.6 

Hz, Ar-H), 7.38-7.28 (m, 4H, Ar-H), 7.14-7.12 (dd, 1H, J=2.8 Hz, Ar-H), 4.99-4.92 (dd, 1H, 

J=12.0, Hx), 3.84 (s, 3H, OCH3), 3.51-3.45 (dd, 1H, J=11.2 Hz, HB), 2.95-2.88 (dd, 1H, J=10.8 

Hz, HA), IR (KBr pellets Cm
-1

) 1645 (C=N, pyrazoline ring), 1595 (C=C), 1155 (-OCH3). 

1H-3-(4’-Flourophenyl)-5-(6’’-methoxynapthaline)-2-pyrazoline (4c)  
1
H NMR DMSO: � 7.78-7.76 (m, 2H, Ar-H), 7.64-7.61(m, 2H, Ar-H), 7.49-7.46 (dd, 1H, J=1.6 

Hz, Ar-H), 7.37-7.22 (m, 4H, Ar-H), 7.14-7.13 (dd, 1H, J=2.0 Hz, Ar-H), 4.98-4.91 (dd, 1H, 

J=11.8, Hx), 3.85 (s, 3H, OCH3), 3.52-3.43 (dd, 1H, J=11.6 Hz, HB), 2.94-2.86 (dd, 1H, J=11.0 

Hz, HA), IR (KBr pellets Cm
-1

) 1640 (C=N, pyrazoline ring), 1590 (C=C), 1140 (-OCH3). 

1H-3-(4’-Methylphenyl)-5-(6’’-methoxynapthaline)-2-pyrazoline (4d)  
1
H NMR DMSO: � 7.73-7.68 (m, 3H, Ar-H), 7.60-7.58(d, 2H, J=8.4Hz, Ar-H), 7.47-7.44 (dd, 

1H, J=1.6 Hz, Ar-H), 7.20-7.11 (m, 4H, Ar-H), 5.07-5.02 (dd, 1H, J=8.8, Hx), 3.91 (s, 3H, 

OCH3), 3.55-3.48 (dd, 1H, J=10.8 Hz, HB), 3.15-3.08 (dd, 1H, J=8.8 Hz, HA), 2.37 (s, 3H, Ar-

CH3), IR (KBr pellets Cm
-1

) 1650 (C=N, pyrazoline ring), 1590 (C=C), 1150(-OCH3). 

1H-3-(4’-Methoxyphenyl)-5-(6’’-methoxynapthaline)-2-pyrazoline (4e)  
1
H NMR DMSO: � 7.72-7.69 (m, 3H, Ar-H), 7.61-7.58(d, 2H, J=8.8, Ar-H), 7.47-7.44 (dd, 

1H, J=1.6 Hz, Ar-H), 7.22-7.10 (m, 4H, Ar-H), 5.08-5.02 (dd, 1H, J=8.4 Hz, Hx), 3.90 (s, 

6H, 2XOCH3), 3.55-3.49 (dd, 1H, J=9.8 Hz, HB), 3.16-3.10 (dd, 1H, J=9.2 Hz, HA), IR (KBr 

pellets Cm
-1

) 1645 (C=N of pyrazoline ring), 1595 (C=C), 1145 (-OCH3) 

1H-3-Phenyl-5-(6’’-methoxynapthaline)-2-isoxazoline (5a)  
1
H NMR DMSO: � 8.10-8.00 (m, 4H, Ar-H), 7.86-7.83(m, 4H, Ar-H), 7.77-7.75 (d, 1H, 

J=8.6 Hz, Ar-H), 7.42 (d, 1H, J=2.8 Hz, Ar-H), 7.24-7.22 (dd, 1H, J=2.6 Hz, Ar-H), 5.25-

5.18 (dd, 1H, J=10.2, Hx), 3.86 (s, 3H, OCH3), 3.62-3.56 (dd, 1H, J=10.8 Hz, HB), 2.90-2.83 

(dd, 1H, J=10.8 Hz, HA), IR (KBr pellets Cm
-1

) 1612 (C=N of isoxazoline ring), 1160 (-

OCH3), 1540 (C=C), -C-O-N (1231 of isoxazoline).  

1H-3-(4’-Bromophenyl)-5-(6’’-methoxynapthaline)-2-isoxazoline (5b)  
1
H NMR DMSO: � 8.11-8.02 (m, 2H, Ar-H), 7.92-7.90(m, 2H, Ar-H), 7.78-7.76 (dd, 1H, 

J=1.8 Hz, Ar-H), 7.66-7.56 (m, 4H, Ar-H), 7.39-7.37 (dd, 1H, J=2.6 Hz, Ar-H), 5.20-5.16 

(dd, 1H, J=12.2, Hx), 3.88 (s, 3H, OCH3), 3.55-3.50 (dd, 1H, J=11.4 Hz, HB), 2.96-2.89 (dd, 

1H, J=10.8 Hz, HA), ), IR (KBr pellets Cm
-1

) 1605 (C=N of isoxazoline ring), 1165(-OCH3), 

1535 (C=C), -C-O-N (1225 of isoxazoline). 

1H-3-(4’-Flourophenyl)-5-(6’’-methoxynapthaline)-2-isoxazoline (5c)  
1
H NMR DMSO: � 8.12-8.04 (m, 2H, Ar-H), 7.91-7.89(m, 2H, Ar-H), 7.77-7.75 (d, 1H, 

J=1.8 Hz, Ar-H), 7.62-7.52 (m, 4H, Ar-H), 7.38-7.36 (dd, 1H, J=2.2 Hz, Ar-H), 5.19-5.15 

(dd, 1H, J=12.2, Hx), 3.86 (s, 3H, OCH3), 3.52-3.46 (dd, 1H, J=11.0 Hz, HB), 2.94-2.86 (dd, 

1H, J=11.0 Hz, HA), ), IR (KBr pellets Cm
-1

) 1615 (C=N of isoxazoline ring), 1165(-OCH3), 

1540 (C=C), -C-O-N (1231 of isoxazoline). 

1H-3-(4’-Methylphenyl)-5-(6’’-methoxynapthaline)-2-isoxazoline (5d)  
1
H NMR DMSO: � 8.00-7.95 (m, 3H, Ar-H), 7.90-7.88(d, 2H, J=8.6 Hz, Ar-H), 7.80-7.77 

(dd, 1H, J=1.6 Hz, Ar-H), 7.61-7.54 (m, 4H, Ar-H), 5.15-5.10 (dd, 1H, J=8.8, Hx), 3.89 (s, 

3H, OCH3), 3.55-3.48 (dd, 1H, J=8.0 Hz, HB), 2.99-2.90 (dd, 1H, J=8.8 Hz, HA), 2.33 (s, 3H,  
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Ar-CH3), ), IR (KBr pellets Cm
-1

) 1610 (C=N of isoxazoline ring), 1155 (-OCH3), 1545 

(C=C), -C-O-N (1240 of isoxazoline). 

1H-3-(4’-Methoxyphenyl)-5-(6’’-methoxynapthaline)-2-isoxazoline (5e)  
1
H NMR DMSO: � 8.11-8.04 (m, 3H, Ar-H), 7.91-7.88(d, 2H, J=8.6, Ar-H), 7.81-7.78 (dd, 1H, 

J=1.8 Hz, Ar-H), 7.59-7.47 (m, 4H, Ar-H), 5.12-5.08 (dd, 1H, J=8.6 Hz, Hx), 3.91 (s, 6H, 

2XOCH3), 3.55-3.49 (dd, 1H, J=9.2 Hz, HB), 2.96-2.90 (dd, 1H, J=9.2 Hz, HA), ), IR (KBr pellets 

Cm
-1
) 1615 (C=N of isoxazoline ring), 1150 (-OCH3), 1530 (C=C), -C-O-N (1220 of isoxazoline). 

Conclusion 

The synthesized 2-pyrazolines 4a-e and 2-isoxazoline 5a-e all are novel. Compounds with 

electron releasing groups such as methoxy and compounds having pharmacophores such as 

chloro, fluoro, bromo groups and both these groups are present in one moiety exhibited best 

antimicrobial activity. The data reported in this article may be helpful guide for the 

medicinal chemist who is working in this area. 
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