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1. INTRODUCTION  
The coumarin skeleton is found in many natural 
products and is also used as a synthetic 
intermediate for the preparation of numerous 
heterocyclic compounds, possessing a wide 
spectrum of biological activities1,2 such as 
antibacterial3, antiviral, antitumor4, anti-HIV and 
anti-inflammatory properties5. Particularly, 
isoxazoline is a five-membered heterocyclic 
which is a versatile lead compound for designing 
potent bioactive agents6,7. It is interesting to 
note from the chemical literature that 
isoxazoline derivatives showed various 
biological activities such as anti-microbial8, anti-
bacterial9, anti-fungal10, anti-stress11, 
antinociceptive12, anticonvulsant13, analgesic14, 
anti-influenza effects15 and anti-
inflammatory16,17 activity. In addition, they 
showed a good potency in animal models of 
thrombosis18 and played a crucial role in the 
theoretical development of heterocyclic 
chemistry. 
Moreover, incorporation of fluorine can alter the 
course of the reaction as well as the biological 
activities. In addition, isoxazoline derivatives 
have played a crucial role in the theoretical 
development of heterocyclic chemistry and are 
also used extensively in organic synthesis19–23. 
In view of broad spectrum of biological 
applications of isoxazolines, this project was 
undertaken. Their high synthetic utility and 
pharmacological importance have prompted us 

to synthesize. Here in we report the synthesis of 
new isoxazolines.  
 
2. EXPERIMENTAL 
Melting points were determined on a Veego 
Melting Point apparatus Model no. VMP-DS with 
± 0.5˚C accuracy and are uncorrected. The 1H 
NMR spectra were recorded on a BRUKER 
Spectrometer (400 MHz). Chemical shifts were 
reported in parts per million using TMS as an 
internal standard and were given in δ units. The 
solvent for NMR spectra was CDCl3. Infrared 
spectra were taken on SHIMADZU-FTIR-8400 
Spectrophotometer instrument in the frequency 
range of 4000-400 cm-1 by KBr powder method. 
The Mass spectra were recorded by MS-
SHIMADZU-QP2010. All reactions were 
monitored by thin layer chromatography, 
carried out on 0.2 mm silica gel 60F254 (Merk) 
plates using UV light (254 and 366 nm) for 
detection. Common reagent grade chemicals are 
either commercially available and were used 
without further purification. 
 
Synthesis of 8-acetyl-4-methyl-2-oxo-2H-
chromen-7-yl 4-methoxybenzoate (1) 
8-acetyl-7-hydroxy-4-methyl-2H-chromen-2-
one (0.04mol) and 4-methoxy benzoic acid 
(0.05mol) were suspended in dry pyridine 
(30ml) and to this POCl3 (3ml) was added drop 
wise with constant stirring and cooling. The 
reaction mixture was kept for overnight and 
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then worked up by dilution and acidification 
with ice cold HCl (50%) to neutralize pyridine. 
The solid product thus obtained was filtered 
washed with water followed by sodium 
carbonate (10%) washing and finally again with 
water. It was crystallized from ethanol-water 
mixture to obtain 8-acetyl-4-methyl-2-oxo-2H-
chromen-7-yl 4-methoxybenzoate (1). 

Pale yellow needles; yield- 66%; mp 150˚C; 
Elemental analysis calculated (%) for C20H16O6: 
C, 68.18; H, 4.58. Found: C, 68.20; H, 4.52; IR 
spectrum (KBr), υ (cm-1): 1490.34 (C=C str.), 
1265.31 (C-O-C str. asym.), 1023.02 (C-O-C str. 
sym.), 1732.68 (ester C=O str.), 1645.28 (C=O 
str.). 1HNMR spectrum (δ ppm): 2.42 (3H, d, 
CH3); 2.48 (3H, s, CH3); 3.90 (3H, s, OCH3); 6.16-
8.10 (Ar -CH).
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Synthesis of 1-(2-hydroxy-3,5-
dichlorophenyl)-3-(4’-methoxyphenyl)-1,3-
propanedione (2) 
This transformation called Base Catalyzed 
Baker-Venkatraman Transformation (BVT). 8-
acetyl-4-methyl-2-oxo-2H-chromen-7-yl 4-
methoxybenzoate (1) (0.05 mol) was dissolved 
in dry pyridine (40 ml). The solution was 
warmed at about 60˚C and pulverized KOH 15g 
was added slowly with constant stirring. The 
reaction mixture was heated at 125-130˚C in oil 
bath for 5-6 hours. After that the reaction 
mixture was acidified with ice cold dil. HCl (1:1). 
The solid product obtained was filtered washed 
with water followed by sodium carbonate (10%) 
washing and finally again with water. It was 
crystallized from ethanol-water mixture to get 
1-(7-hydroxy-4-methyl-2-oxo-2H-chromen-8-
yl)-3-(4-methoxyphenyl)propane-1,3-dione (2). 
Brownish needles; yield- 63%; mp 180˚C; 
Elemental analysis calculated (%) for C20H16O6: 
C, 68.18; H, 4.58. Found: C, 68.30; H, 4.42; IR 
spectrum (KBr), υ (cm-1): 1498.15 (C=C str.), 
1682.11 (C=O str.), 3155 (O=H str.). 1HNMR 
spectrum (δ ppm): 2.3 (3H, d, CH3); 3.77 (2H, s, 
CH2); 3.78 (3H, s, OCH3); 5.25 (1H, s, OH); 6.8-
7.88 (Ar -CH). 
 
Preparation of 8-((4-fluorophenyl) amino)-
9-(4-methoxybenzoyl)-4-methyl-8,9-
dihydropyrano[2,3-f]chromene-2,10-dione 
(3a) 
A mixture of 1-(7-hydroxy-4-methyl-2-oxo-2H-
chromen-8-yl)-3-(4-methoxyphenyl) propane-
1,3-dione (2) (0.01mol) and N-(4-fluorophenyl) 
formamide (0.012mol) was refluxed in 
ethanol(25ml) and piperidine (0.5 ml) at 70-
80˚C in oil bath for 40-45 min. After cooling, the 
reaction mixture was acidified with dil HCl (1:1) 
and the product separated, was washed with 
water and crystallized from ethanol-water 
mixture to get the compound (3a). 
Similarly the compound (3b) and (3c) 
synthesized by reacting N-(4-chlorophenyl) 
formamide and N-(4-bromophenyl) formamide 
respectively with compound (2). 
 
8-((4-fluorophenyl) amino)-9-(4-
methoxybenzoyl)-4-methyl-8,9-
dihydropyrano[2,3-f]chromene-2,10-dione 
(3a) 
Off white needles; yield- 73%; mp 185˚C; 
Elemental analysis calculated (%) for 
C27H20FNO6: C, 68.49; H, 4.26; N, 2.96. Found: C, 
68.47; H, 4.33; N, 2.93; IR spectrum (KBr), υ (cm-

1): 1465.56 (C=C str.), 1259.54 (C-O-C str. 
asym.), 1024.68 (C-O-C str. sym.), 2984.16 (N-H 
str.), 1576.75 (N-H def.), 1676.35 (C=O str.), 
1229.56 (C-F str.), 1324.50 (C-N str.). 1HNMR 

spectrum (δ ppm): 2.4 (3H, d, CH3); 3.90 (3H, d, 
OCH3); 4.1 (1H, d, NH); 5.35 (1H, d, CH); 5.82 
(1H, q, CH); 6.96-8.10 (Ar-CH). 
 
8-((4-chlorophenyl)amino)-9-(4-
methoxybenzoyl)-4-methyl-8,9-
dihydropyrano [2,3-f]chromene-2,10-dione 
(3b) 
Off white needles; yield- 67%; mp 190˚C; 
Elemental analysis calculated (%) for 
C27H20ClNO6: C, 66.19; H, 4.11; N, 2.86. Found: C, 
66.23; H, 4.15; N, 2.89; IR spectrum (KBr), υ (cm-

1): 1465.49 (C=C str.), 1259.16 (C-O-C str. 
asym.), 1024.39 (C-O-C str. sym.), 2939.06 (N-H 
str.), 1576.61 (N-H def.), 1675.36 (C=O str.), 
771.41 (C-Cl str.), 1324.17 (C-N str.). 1HNMR 
spectrum (δ ppm): 2.41 (3H, d, CH3); 3.90 (3H, d, 
OCH3); 4.1 (1H, d, NH); 5.37 (1H, d, CH); 5.82 
(1H, q, CH); 6.96-8.10 (Ar-CH). 
 
8-((4-bromophenyl)amino)-9-(4-
methoxybenzoyl)-4-methyl-8,9-
dihydropyrano[2,3-f]chromene-2,10-dione 
(3c) 
Off white needles; yield- 65%; mp 200˚C; 
Elemental analysis calculated (%) for 
C27H20BrNO6: C, 60.69; H, 3.77; N, 2.62. Found: C, 
60.63; H, 3.79; N, 2.65; IR spectrum (KBr), υ (cm-

1): 1465.78 (C=C str.), 1259.65 (C-O-C str. 
asym.), 1024.75 (C-O-C str. sym.), 2968.34 (N-H 
str.), 1576.41 (N-H def.), 1675.72 (C=O str.), 
1324.68 (C-N str.). 1HNMR spectrum (δ ppm): 
2.4 (3H, d, CH3); 3.90 (3H, d, OCH3); 4.1 (1H, d, 
NH); 5.35 (1H, d, CH); 5.82 (1H, q, CH); 6.96-8.10 
(Ar-CH). 
 
Synthesis of 8-(5-((4- fluorophenyl) amino)-
4-(4-methoxybenzoyl)-4,5-dihydro- 
isoxazole-3-yl)-7-hydroxy-4-methyl-2H-
chromen-2-one (4a) 
A mixture of 8-((4-fluorophenyl) amino)-9-(4-
methoxybenzoyl)-4-methyl-8,9-
dihydropyrano[2,3-f]chromene-2,10-dione (3a), 
(0.01 mol) and NH2OH.HCl (0.02 mol) was 
refluxed in DMSO (20ml) containing a few drops 
of piperidine (0.5 ml) at 195-200˚C in oil bath for 
about 1.5 hrs. After cooling, the reaction mixture 
was acidified with dil. HCl (1.1). The product 
separated was filtered, washed first with sodium 
bicarbonate solution (10%) and then with 
water. Finally it was crystallized from ethanol-
water mixture to get the compound (4a). 
Similarly (4b) and (4c) were synthesized by 
reaction of (3b) and (3c) with NH2OH.HCl. 
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8-(5-((4-fluorophenyl)amino)-4-(4-
methoxybenzoyl)-4,5-dihydroisoxazole-3-
yl)-7-hydroxy-4-methyl-2H-chromen-2-one 
(4a) 
Off white needles; yield- 71%; mp 172˚C; 
Elemental analysis calculated (%) for 
C27H21FN2O6: C, 66.39; H, 4.33; N, 5.73. Found: C, 
66.43; H, 4.37; N, 5.70.; IR spectrum (KBr), υ 
(cm-1): 1465.49 (C=C str.), 842.97 (N-O str.), 
1601.78 (C=N str.), 2920.50 (N-H str.), 1576.71 
(N-H def.), 1676.71 (C=O str.), 1166.15 (C-F str.), 
1297.81 (C-N str.), 3175.20 (O-H str.). 1HNMR 
spectrum (δ ppm): 2.35 (3H, d, CH3); 3.7 (1H, d, 
CH); 3.90 (3H, d, OCH3); 4.1 (1H, d, NH); 4.7 (1H, 
q, CH); 5.4 (1H, s, OH); 6.96-8.10 (Ar-CH). Mass 
spectrum: 488.13 (M+, 10%); 384.1066 (100%). 
 
8-(5-((4-chlorophenyl) amino)-4-(4-
methoxybenzoyl)-4,5-dihydroisoxazole-3-
yl)-7-hydroxy-4-methyl-2H-chromen-2-one 
(4b) 
Off white needles; yield- 65%; mp 184˚C; 
Elemental analysis calculated (%) for 
C27H21ClN2O6: C, 64.23; H, 4.19; N, 5.55. Found: 
C, 64.20; H, 4.22; N, 5.58. IR spectrum (KBr), υ 
(cm-1): 1465.70 (C=C str.), 843.25 (N-O str.), 
1602.02 (C=N str.), 2981.01 (N-H str.), 1576.52 
(N-H def.), 1676.02 (C=O str.), 771.31 (C-Cl str.), 
1297.64 (C-N str.), 3112.20 (O-H str.). 1HNMR 
spectrum (δ ppm): 2.41 (3H, d, CH3); 3.72 (1H, d, 
CH); 3.90 (3H, d, OCH3); 4.1 (1H, d, NH); 4.72 
(1H, q, CH); 5.41 (1H, s, OH); 6.96-8.10 (Ar-CH). 
Mass spectrum: 504.57 (M+, 15%); 384.1068 
(100%). 
 
8-(5-((4-bromophenyl) amino)-4-(4-
methoxybenzoyl)-4,5-dihydroisoxazole-3-
yl)-7-hydroxy-4-methyl-2H-chromen-2-one 
(4c) 
Off white needles; yield- 68%; mp 174˚C; 
Elemental analysis calculated (%) for 
C27H21BrN2O6: C, 59.03; H, 3.85; N, 5.10. Found: 
C, 59.10; H, 3.91; N, 5.05; IR spectrum (KBr), υ 
(cm-1): 1465.27 (C=C str.), 843.72 (N-O str.), 
1601.93 (C=N str.), 2937.92 (N-H str.), 1576.87 
(N-H def.), 1677.66 (C=O str.), 1297.35 (C-N 
str.), 3050.35 (O-H str.). 1HNMR spectrum (δ 
ppm): 2.42 (3H, d, CH3); 3.7 (1H, d, CH); 3.90 
(3H, d, OCH3); 4.1 (1H, d, NH); 4.71 (1H, q, CH); 
5.45 (1H, s, OH); 6.96-8.10 (Ar-CH). Mass 
spectrum: 549.149 (M+, 30%); 384.1065 
(100%). 
 
3. RESULTS AND DISCUSSION 
The structures of compounds (3a-c) and (4a-c) 
were confirmed on the basis of spectral and 
elemental analysis. The IR spectrum of 
flavanones showed a band due to C-O-C asym. 
str. at (1259.16-1259.65 cm-1), and C-O-C sym. 

str. (1024.39-1024.75 cm-1), C=C str. (1665.49-
1465.78 cm-1), C=O str. (1675.36-1676.35 cm-1), 
N-H str. (2939.06-2984.16 cm-1), vibration band 
indicates formation of flavanone ring. 
1H-NMR (CDCl3) spectrum of flavanone showed 
a signal at  5.35-5.37 (1H, d, CH flavanone ring) 
and  5.82 (1H, q, CH flavanone ring ) confirms 
presence of flavanone ring. The IR spectrum of 
4a-c exhibited a band due to OH str. (3050-3175 
cm-1), C=C str. (1465.27–1465.70 cm-1), C=O str. 
(1676–1676.87 cm-1), N–H str. (2920–2981 cm-

1), C–Cl str. (771.31 cm-1), C–F str. (1166.15 cm-

1), C=N (ring) (1601–1602 cm-1) and N-O (ring) 
(842-843.72 cm-1) stretching vibration band 
which indicates the presence of the isoxazoline 
ring. Further, in their 1H-NMR (CDCl3) spectrum, 
the appearance of a signal at  3.7-3.72 (1H, d, 
CH isoxazoline) and  4.7-4.72 (1H, q, CH, 
isoxazoline) confirms the presence of 
isoxazoline ring. 
 
4. CONCLUSION 
The successful synthesis of flavanone and 
isoxazoline compounds follows a mild, efficient 
route with a good to moderate yield. In this 
research work we synthesized some 
isoxazolines by reacting flavanones with 
hydroxyl amine hydrochloride as the easily 
available substrates in DMSO and piperidine. 
Compounds with electron releasing groups such 
as methoxy group and having pharmacophores 
such as fluoro, chloro, bromo groups and both 
these groups are present in one moiety will 
show interesting biological activity, which we 
wish to manipulate further. 
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