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SYNTHETIC COMMUNICATIONS, 23( 16), 225 1-2257 (1993) 

POTASSIUM FLUORIDE ON ALUMINA: DRY CONDENSATION 

OF 3-PHENYLISOXAZOL-5-ONE WITH ALDEHYDES UNDER 

MICROWAVE IRRADIATION. 

Didier Villemina*, Benoit Martina and Bernard Garriguesb, 

a) Ecole Nationale SupCrieure d'lnge'nieurs de Caen, 
I.S.M.R.A., U.R.A.480 CNRS, F-14050 Caen Cedex, France. 

b) Laboratoire de SynthPse, Structure et RJactivite' de Mole'cules Phosphorkes, 118 
route de Narbonne, 31062 Toulouse 

Abstract: 3-Phenylisoxazol-5-one (2) and aromatic aldehydes were condensed 
to 3-phenyl-(4-arylmethylene) isoxazol-5-one (3) in the presence of A1203-KF 
without solvent under microwave irradiation. 

Alkylideneisoxazol-5-ones are useful intermediates in synthesis 1 and some 

akylideneisoxazol-5-ones present interesting properties as fungicide 2, drug 3 and 

dye 4. 

4-Alkylideneisoxazol-5-ones can be obtained by reaction of Gngnard reagent with 

4-chloromethylisoxazol-5-one 5.3-Phenylisoxazol-5-one is a planar molecule with 

a methylene connected to an electron withdrawing group as Meldrum acid 6, 

tetronic acid 7, barbituric acid 8, which gave condensation product with aldehyde 

catalysed by clay. The pKa of the methylene group of 3-phenylisoxazol-5-one 

estimated 9 by CAMEO is about 10. 

* To whom correspondence should be addressed 
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2252 VILLEMIN, MARTIN, AND GARRIGUES 

3-Phenylisoxazol-5-one (2) was obtained by condensation of ethylbenzoylacetate 
with hydroxylamine according to the scheme 1 : 

According to these regards, we described herein the dry condensation of 3- 
phenylisoxazol-5-one (2) with aromatic aldehydes by adsorption on potassium 
fluoride on alumina under microwave irradiation lo. Neutral alumina without 
solvent with or without microwave gave only partial condensation. This result was 
due to the insufficient basicity of alumina as catalyst. 
The condensation of (2) with aldehydes under microwave irradiation gave the E 
isomer of 3-phenyl-4-arylmethylene isoxazol-5-one (3), according to the scheme 
2: 

Scheme 2 

Works are in progress to extend these condensations to reactive ketones and other 
carbonyl compounds. The biological properties of 3-phenyl-4-arylmethylene 
isoxazol-5-ones are under investigation. 

Experimental 

Infrared spectra were recorded on Perkin Elmer 684 IR spectrophotometer in KBr 

with absorptions in cm-1. Proton NMR spectra (PMR) and CMR recorded in 
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POTASSIUM FLUORfDE 2253 

ppm downfield from internal MeqSi were recorded on a Brucker AC 250 

instrument from a solution in DMSO-d6 or CDC13 of the product. Mass spectra 

were recorded on a Nermag RlO.1OH spectrometer. Melting point (Mp) in 'C are 

uncorrected. Microwave irradiations were carried out with a commercial 

microwave oven Toshiba ER 7620 at 2450 MHz. 

3-phenyl isoxazol-5-one (2) 

A mixture of hydrochlorid hydroxylamine (0.1 mol) and pyridine (0.1 mol) in 

ethanol was stirred and heated at reflux. Ethylbenzoylacetate (0.1 mol) was added 

during lh .  After cooling, 3-phenyl isoxazol-5-one was obtained by filtration. The 

solid was washed with water and was recrystallized in ethanol. 

Yield=76%; white solid; Mp=154"C (lit. Mp=150-152'C); CgH7N02; PMR 

(CDC13) 6: 3.8 (s, 2 H, CH2) 7.4 to 7.6 (br, 3 H, H arom) 7.7 (d, 2H, H arom); 

CMR (CDCl3) 6: 44.0 c H 2 )  126.6 (C arom 0) 127.6 (c-C=N-) 129.2 (C arom 

m) 132.2 (Carom p) 163.1 (C=N-) 174.7 (C=O); MS m / ~  (%): 162 (11.8) I61 

(83.1) 119 (9.2) 103 (100); IR (KBr): 1714 (vc=o) 1596 (VC~N).  

General Procedure 

Equimolar quantities of aldehyde and active methylene compound were stirred in 

CH2C12 in presence of Al203-m (3 g). Solvent was evaporated in vacuum and 

the obtained solid was irradiated in an opened erlenmeyer flask ( 25 ml) under 

microwaves (time and power as indicated). Condensation product was extracted in 

acetonitrile, filtered and the solvent was evaporated in vacuum. The coloured solid 

was recrystallized in ethanol. 

3-phenyl-4-[4-(methoxyphenyl)methylene] isoxazol-5-one (3a) 

Irradiation 2 mn 45,350W. yield=79%; orange solid; Mp=174'C; C17H13NO3; 

PMR (CDC13) 6: 3.9 (s, 3H, CH3O) 7.0 (d, 2H, H arom, J=9.04 Hz) 7.52 (s, 

lH, HC=) 7.3 to 7.55 (br, 5H, H arom) 8.42 (d, 2H, H arom, J= 9.04 Hz); CMR 

(CDC13) 6: 55.7 (CH3O) 114.5 (CH30-C=C) 115.4 (CH=C) 125.9 (C-CH=C) 
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2254 VILLEMIN, MARTIN, AND GARRIGUES 

127.8 E-C=N) 128.8 E =om 0) 129.2 E arom m) 130.8 C arom p) 137.2 

(=CH-C=c) 152 (-cH=C) 164.2 E=N-) 164.8 (CH3O-Q 168.9 (C=O); MS m/z 

(%): 279 (M+., 50) 235 (10) 221 (24); IR (KBr): 1730 (vc=o) 1610 (vc=c) 

1575 (VC=N). 

3-phenyl-4-[3,4-(dimethoxyphenyl)methylene] isoxazol-5-one (3b) 

Irradiation 4 mn, 350W, yield=85%; yellow solid; Mp=185'C; C18H15N04; PMR 

(DMSO-d6) 6: 3.84 (s, 3H, CH3O) 3.92 (s, 3H, CH3O) 7.17 (d, lH, H arom, 

J1=8.6 Hz) 7.6 to 7.74 (br, 6H, H arom) 8.04 (dd, lH, H arom, J1=8.6 Hz, 

J2=1.9 Hz) 8.44 (d, lH, HC=, J3=l.6 Hz); CMR (DMSO-d6) 6: 55.4 (CH30) 

55.95 EH3O) 111.4 G' =Om 0) 113.9 E' a o m  m) 115.9 (CH=C) 125.7 

(C'arom 0) 127.2 C-C=N) 128.8 

131.4 

=Om 0) 129.1 mom m) 130.7 C-CH=C) 

arom p) 148.2 (CH30-C) 153.3 EH=C) 154.6 (CH3O-C) 164.2 G=N-  

) 168.8 (C=O); MS m/z (%): 309 (M+.,6) 293 (37) 233 (63); IR (KBr): 1727 

(VC=O) 1603 (VC=C) 1579 (VC=N). 

3-phenyl-4-[2,4-(dimethoxyphenyl)methylene] isoxazol-5-one (3c) 

Irradiation 5 mn, 350W, yield 82%; yellow solid; Mp=211°C; ClgHlgN04; PMR 

(DMSO-d6) 6: 3.83 (s. 3H, CH3O) 3.92 (s, 3H, CH3O) 6.67 (d, lH, H arom, 

J1=2.33 Hz) 6.77 (dd, lH, H arom, J1=2.3 Hz, J2=8.9 Hz) 7.61 to 7.65 (br, 

5H, H arom) 8.05 (s, lH, H arom) 9.06 (d, lH, HC= J2=8.9 Hz); CMR (DMSO- 

d6) 6: 55.6 GH30) 55.9 EH30)  107.5 (c' =Om 0) 109.3 

(CH=C) 127.2 E-C=N) 127.8 

130.5 (C-CH=C) 131.3 (C =om p) 146.1 (CH3O-Q 151.6 (CH=C) 156.2 

(CH3O-Q 164.25 E=N-)  173.4 g=O);  MS m/z (%): 309 (M+.,36) 308 (100) 

=Om m) 114.9 

arom m) 128.9 arom 0) 129.5 (C arom m) 

277 (57) 160 (62); IR (KBr): 1738 (vc=o) 1605 (vc=C) 1575 (vC=N). 

3-phenyl-4-[l-(chlorophenyl)methylene] isoxazol-5-one (3d) 

Irradiation 12 mn, 49OW, yield=76%; orange solid; Mp=184"C; C ~ ~ H ~ O C ~ N O ~ ;  

PMR (DMSO-d6) 6: 7.1 to 7.7 (br, 9H, H arom and HC=) 7.9 (dd, lH, H arom, 
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POTASSIUM FLUORIDE 2255 

J1= 7.7 Hz, J2=1.5 Hz); CMR (DMSO-d6) 6: 112.2 (CH=Q 126.5 to 131.7 

arom) 141 EH=C) 162.9 C=N-) 176.3 c=O);  MS m/z (%): 284 (6)  283 

(M+.?l) 248 (100) 225 (11) 189 (13); IR (KBr): 1713 (vc=o) 1651 (vc=c) 1603 

(VC=N). 

3-phenyl-4-[2,6-(dichlorophenyl)methylene] isoxazol-5-one (3e) 

Irradiation 3 mn, 350W, yield=72%; orange solid; Mp=172OC; C16HgC12N02; 

PMR (DMSO-d6) 6: 7.0 to 7.9 (br, 8H, H arom and HC=) 8.2 (d, lH, H arom, 

J=Hz); CMR (DMSO-d6) 6: 115.6 (CH= CJ 127.3 (C arom 0)  127.8 (C-C=N) 

128.1 (HC=C-Cl-) 128.3 K-CH=C)l29.4 (C amm m) 131.9 (CH-CH=C-Cl-) 

132.8 c 
m/z (%): 318 (M+.,S) 283 (24) 282 (100) 281 (77) 280 (100) 260 (33) 258 (51) 

p) 134.5 (C=C-Cl) 148.3 CH=C) 163 @ = N - )  177.1 (C=O); MS 

222 (34) 188 (100); IR (KBr): 1766 (vc=o) 1642 (vc,~) 1570 (vc=N). 

3-phenyl-4-[thien-3-yl methylene] isoxazol-5-one (3f) 

Irradiation 15 mn, 350W, yield328; black solid; Mp=198OC; C14HgN02S; PMR 

(DMSO-d6) 6: 6.83 (d, lH, H arom, J1=5 Hz) 7.2 to 7.7 (br, 7H, H arom and 

HC=) 7.9 (d, lH, H arom. J2= 4 Hz); CMR (DMSO-d6) 6: 119.9 (CH=C) 127.4 

(C-C=N-) 127.8 c =Om m) 128.5 

(CHd2H-S) 130.9 Carom p) 131.1 (CzCH-S) 142 C=CH-S) 145.3 (-CH=C) 

162.9 K=N-) 175.2 c=O); MS m/z (%): 255 (M+.,10) 211(12.5) 197 (15.5) 143 

arom 0) 128.8 (CHzCH-S) 129.2 

(34); IR (KBr) : 1714 (vc=o) 1644 (vC& 1596 (VC=N). 

3-phenyl-4-[thien-2-y! methylene] isoxazol-5-one (3g) 

Irradiation 13 mn, 350W, yield=77%; black solid; Mp=196"C; C14HgN02S; PMR 

(DMSO-d6) 6: 7.2 (dd, lH, H arom) 7.4 to 7.6 (br, 5H, H arom) 7.95 (s, lH, 

HC=) 8.1 (d, lH, H arom) 8.2 (d, lH, H arom); CMR @MSO-d6) 6: 112.9 

(CH=Q 127.2 G-C=N) 128.7 (c. arom 0 )  129.0 (CH=CH-S) 129.3 (C arom m) 

130.9 arom p) 136.2 EH-S)  142.4 CH=C-S) 143.3 (C-CH=C) 144.8 
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2256 VILLEMIN, MARTIN, AND GARRIGUES 

(cH=C) 163.1 (C=N-) 175.3 (C=O); MS m/z (%): 255(M+., 55.4) 246 (13.3) 

211 (18.5) 197 (31); IR (KBr): 1724 (vc=o) 1644 (vc=c)  1596 (vc=N). 

3-phenyl-4-[furan-2-yl methylene] isoxazol-5-one (3h) 

lrradiation 3 mn 30, 350W, yield=7l%; black solid; Mp=194OC; C14HgN03; 

PMR (DMSO-d6) 6: 7.01 (dd, lH, H arom, J1= 3.6 Hz, J2= 1.2 Hz) 7.57 to 7.75 

(br, 5H, H arom and HC=) 8.35 (d, IH, H arom, J2= 1.2 Hz) 8.46 (d, IH, H 

arom, J1= 3.6 Hz); CMR (DMSO-d6) 6: 111.5 EH=CH-O) 115.7 (CH=C) 126.7 

(CHzC-CH) 127.7 C-C=N) 128.4 (c arom 0) 129.2 (c arom m) 130.9 (C arom 

p) 134.5 C-CH=C) 149.9 C H - 0 )  151.9 CH=C) 163.1 (C=N-) 168.1 (C=O); 

MS m/z (%): 239 (M+.,50) 181 (22) 152 (21); IR (KBr): 1738 (vc=o) 1610 

(VC=C) 1590 (VC=N). 

3-phenyl-4-[3,4-(methylenedioxyphenyl)methylene] isoxazol-5-one 

(3i)  

Irradiation 4 mn 30,35OW, yield=84%; yellow solid; Mp=222OC; C17H11NO4; 

PMR (DMSO-d6) 6: 6.1 (s, 2H, CH2) 6.9 to 8.15 (br, 8H, H arom) 8.4 (s, lH, 

HC=); CMR (DMSO-d6) 6: 102.6 (cH2) 108.7 (C-CHzCH) 11 1.6 (c-CH=) 

114.4 (CH=Q 127.0 (C-C=N) 127.1 (C-CH) 128.7 C =Om 0) 129.1 (Carom 

m) 130.8 (c-CH=C) 133.9 (C arom p) 147.5 (CH2-O-C=) 153 (cH=C) 153.05 

(CH2-0-Q 164 G=N-) 175.2 (c=O); MS &Z (%): 293 (M+., 15) 235 (5) 176 

(15) 146 (13) 105 (100); IR (KBr): 1714 (vc=o) 1637 (vc=c)  1596 (vc=N). 
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