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SYNTHETIC COMMUNICATIONS, 2 1 ( 1 8 & 1 9 ) ,  1909-1915 ( 1 9 9 1 )  

THE REACTION OF BENZOYL SUBSTITUTED HETEROCYCLIC KETENE 

AMINALS WITH 2,4,6-TRIMETHYLBENZONITRILE OXIDE 

Zhi-Tang Huang* and Mei-Xiang Wang 

Institute of Chemistry, Academia Sinica 
Beijing, People's Republic of China 

Abstract: Heterocyclic ketene aminals 1 or 2 reacted with 
2.4.6-trimethylbenzonitrile oxide (2) to afford the 3.5-diaryl- 
4-(2-imidazolinyl)-isoxazoles 4 or 3,5-diaryl-4-(2-tetrahydro- 
pyrimidiny1)-isoxazoles 2. The mechanism of their formation 
was discussed. 

Recently, we have reported the results of the reaction of 

benzoyl substituted heterocyclic ketene aminals with aryl azides 

and intend to explore the possibility of 1,3-dipolar cycloaddi- 

tion of heterocyclic. ketene aminals. However, the results 

indicated that heterocyclic ketene aminals are better nucleo- 

phile rather than 1,3-dipolarophile towards aryl azides.' 

order to survey the other approach of 1,3-dipolar cycloaddition 

of heterocyclic ketene aminals, we try to react heterocyclic 

ketene aminals with 4-nitrobenzonitrile oxidfi, irrespectively 

direct or generated in situ, the most of ketene aminals were 

In 

recovered after the reaction.' 

zation of 4-nitrobenzonitrile oxide. Consequently, we use 

2,4,6-trimethylbenzonitrile oxide, which is hardly d i r n e r i ~ e d , ~ ' ~  

as the reagent to avoid the above obstacle. 

It is due to the easy dimeri- 

Benzoyl substituted heterocyclic ketene aminals I or 2 

were smoothly reacted at ambient temperature with 2,4,6-tri- 

1909 

Copyright 0 1991 by  Marcel Dekker, Inc. 
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1910 HUANG A N D  WANG 

methylbenzonitrile oxide to give. 3,5-diaryl-4-(2-1midazolinyl)- 

isoxazoles - 4 or 3,5-diaryl-4-(2-tetrahydropyrimidinyl)-isoxazo 

les 2 in moderate to good yields. 

H '"3 

1 ,  n = 2 

2, n = 3 
- 
- 

3 - CH3 
4, n = 2 

5 ,  n = 3 
- 
- 

The constitution of 5 and 2 was confirmed by the mass 
spectra and elemental analyses, it indicated that in fact a 

reaction took place between 1 or 2 with 3 in 1:l molar ratio 
accompanied with the loss of one mole of water. In the 'H-NMR 

spectra of the products, except the aromatic proton signals, 

the deuterium exchangable protonsignal (NH) and methyl proton 

signals, a singlet signal at 3.47-3.53 ppm corresponding to 4 

protons or a triplet signal at 3.20-3.23 ppm corresponding to 

4 protons and a quintet signal at 1.64-1.67 ppm corresponding 

to 2 protons were observed, respectively. This indicates that 

an 2-imidazolinyl or 2-tetrahydropyrimidinyl moiety is existed 

in the structure of the products. It excludes the another 

possible structure of the products of isoxazol0[5,4-el[1,41- 

diazepines or i s o x a z o l o [ 5 , 4 - b 1 [ 1 , 5 3 d l a z o c i n e s ,  which may be 

resulted by the 1.3-dipolar cycloaddition, cleavage of 1,3- 

diazaheterocycllc ring, and cyclocondensatlon reaction 

sequences. Therefore, the structure of the products may be 

as 4 or 5 .  
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HETEROCYCLIC KETENE AMINALS AND 2,4,6-TRIMETHYLBENZONITRILE OXIDE 1911 

The IR and U V  spectral data shown in the.experimenta1 

part are also consistant with the structure 4 or 2. 

The mechanism of formation of 4 or 5 from 1 or 2 with 3 

may be as follows: 

C H 3  

A - 

By this mechanism, 1. or 2 are as nucleophile to react with 3 to 

yield the open-chain 1,3-addition products A, and not the 1 , 3 -  

dipolar cycloaddition products. The intermediate A is trans- 
formed to products $ or 2 through the intermediate by the 

cyclization, and then by the aromatized elimlnation. 

From the above results, we could conclude that heterocyc- 

lic ketene aminals are only as a nucleophile rather than a 

1,3-dipolarophile towards 2.4.6-trimethylbenzonitrile oxide. 

By the reaction of benzoyl substituted heterocyclic ketene 

aminals with 2,4,6-trimethylbenzonitrile oxide, we provide 
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1912 H U A N G  A N D  WANG 

another facile approach to synthesize 3,5-diaryl-4-(2-imidazo- 

1inyl)isoxazoles or 3,5-diaryl-4-(2-tetrahydropyrimidinyll- 

isoxazoles in addition to the reaction with 4-nitrobenzhydro- 

ximic acid chloride. 2 

EXPERIMENTAL 

Melting points are uncorrected. Microanalyses were carried 

out by the Analytical Laboratory of the Institute. Mass spectra 

were obtained on a AEI MS-50 instrument. IR spectra were 

recorded on a Perkin-Elmer 782 spectrometer for KBr tablets. 

UV spectra were measured by a Hitachi 340 spectrometer in 

ethanol solution. 'H-NMR spectra were recorded on Varian EM- 

360L and Jeol FX-100 instrument in CDCl 

General Procedure for Synthesis of 4 and 5: 
3' 

241 mg (1.5 m m o l )  of 2 was added portion-wise to a mixture 

of 1 m m o l  of I or 2 in 15 m l  of chloroform under stirring 
during 5 minutes. The mixture was stirred at ambient tempera- 

ture for 1-2 days. The reaction was monitored by TLC. After 

removal of solvent, the residue was recrystallized from acetone 

or petroleum ether (30-6OoC)-ethyl acetate (1:l). 

3-(2,4,6-Trimethylphenyl)-4-(2-imidazolinyll-5-~henyl-isoxazole 

(fi) : 
Reaction time: 40 h. Yield: 66.4%, m.p. 184.5-186°C (ethyl 

acetate). Y S :  m / z  = 331 (M', 16). 330 (451, 316 (1001. 11V: 

= 265 (lge = 4.26), 220 nm (4.08). IR: L' = 3119 (NHI, 'max 

1640, 1600, 1 5 8 0 ,  1565, 1495 c m  -1 . 'H-NMR: & =  7.33-8.23 rn, 

5H), 6.90 ( 5 ,  2H). 4.20 ( s ,  1H1, 3.49 ( s .  4H). 2.30 ( s ,  3H , 

2.13 ppm (s, 6H). 

N ,  12.68. Found C ,  75.96; H ,  6.34: N ,  12.65. 

Anal. calc. for C 21H21N30: C ,  76.10; H, 6.39: 
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H E T E R O C Y C L I C  KETENE - \MINALS A N D  2,4,bTRIMETHYLBENZONITRILE OXIDE 1913 

3-(2,4,6-Trimethylphenyl)-4-(2-imidazoliny11-5-(4-methylphenyl)- 

isoxazole (4b): 

Reaction time: 40 h. Yield: 57.9%, m.p. 136.5-138°C (petro- 

l p u m  ether-ethyl acetate). Y S :  m / Z  = 345 (M', 361, 344 (loo), 

330 (74). CV: il = 272 ( l g k  = 4.16). 221 nm (4.00). IR: J = 

3150 (NH), 1637, 1610, 1585, 1510 cm-l. 'H-NMR: d = 7.98 ( d ,  

2H). 7.18 (d, ZH), 6.87 ( s ,  ZH), 3.77 (s, 1H). 3.47 (s, 4H1, 

2.37 ( s ,  3H), 2.30 ( s ,  3H), 2.13 ppm is, 6H). Anal. calc. for 

c ~ ~ H ~ ~ N ~ O :  c ,  76.49; H, 6.71; N ,  12.16. Found C ,  76.55; H, 7.05: 

N ,  12.16. 

3-(2,4,6-Trimethylphenyli-4-(2-imidazolin~1~-5-(4-methox~phenyl~- 

isoxazole ( 4 ~ ) ;  

max 

React.ion time: 40 h. Yield:  55.3%. m . p .  147.5-148"C (petro- 

leum ether-ethyl acetate). MS: m/z = 361 ( ) I + ,  121, 360 (291, 

346 (100). UV: /Imax = 286 ( l g t  = 4.261, 220 nm (4.18). IR: L )  = 

3110 (NH), 1635, 1 6 0 5 ,  1580,1510 cm-l. 'H-NMR: & = 8.11 ( d ,  

ZH), 6.90 (d, 2H), 6.87 ( s ,  ZH), 4.06 Is, 1H). 3.81 (s, 3H). 

3.47 ( s ,  4H), 2.29 ( s ,  3H1, 2.12 ppm ( s ,  6H). Anal. calc. €or 

c 22H23N302:C, 73.11; H, 6.41: N ,  11.63. Found C, 72.66; H ,  

6.41: N ,  11.32. 

3-(2,4,6-Trimethylphenyl~-4-(2-imidazoliny11-5-~4-~t~1oropheny1~- 

isoxazole ( 4d) : 

Reaction time: 40 h. Yield: 57.3%, m.p. 156-158°C (petro- 

leum ether- ethyl acetate). MS: m/z = 366 (171, 365 (M', 211, 

364 (42). 352 (351, 351 (251, 350 ( 1 0 0 ) .  UV: A. = 272 ( l g k  = max 

4.311. 223 nm (4.071. IR: ij = 3310 (NH), 1641, 1598, 1580, 

1490 cm . 'H-NMR: d = 8.27 ( d ,  2H), 7.48 ( d ,  2H1, 6.98 ( s ,  ZH), 

4.13 (s, lH), 3.53 ( s ,  4H1, 2.33 (s, 3H), 2.14 ppm ( s ,  6H). 

Anal. calc. for C2,H20C1N30: C, 68.94; H, 5.51; N ,  11.49. Found 

C ,  63.03; H ,  5.59: N,  11.49. 

- 1  
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1914 H U A N G  A N D  W A N G  

3- (2,4,6-Trimethylphenyl)-4-(2-tetrahydropyrirnidiny1)-5-phenyl- 

isoxazole (5a): 

Reaction time: 24 h.  Yield: 63.7%, m.p. 195.5-198°C (ace- 

tone). ? I S :  m/z = 345 (:.I+, 19), 344 (291, 330 (77), 77 (100). 

UV: A = 267 ( l g t  = 4.23), 225 nm (4.07). IR: i = 3180 (NH), 

1630, 1604. 1590, 1530 cm- . 'H-NFIR: = 7.34-8.11 ( m ,  5H), 

6.90 ( s ,  2H), 4.31 (s, IH), 3.22 ( t ,  4H), 2.29 ( s ,  3H), 2.16 

( s ,  6H), 1.64 pprn (quin, 2H). Anal. calc. for C22H23N30: C ,  

76.49; H ,  6.71; N ,  12.16. Found C ,  76.37; H, 6.80; N ,  12.20. 

3-(2,4,6-Trimethylphenyl)-4-(2-tetrahydropyr~midiny1)-5-(4- 

methylphenyll-isoxazole (5b): 

max 
1 

Reaction time: 24 h. Yield: 69.5%, m.p. 182-184°C (ace- 

tone). ? I S :  m l r  = 359 ( Y + ,  291, 358 ( 6 0 1 ,  344(100), 330 (14). 

L'V: Amax = 275 (1gE = 4.26). 226 nm (4.12). IR: b' = 3185 (NH), 

1624, 1604, 1588, 1530 cm-l. 'H-NYR: f = 7.87 (d, 2H), 7.18 

(d, 2H), 6.86 (s, 2H), 4.31 i s ,  IH), 3.21 ( t ,  4H), 2.37 ( s ,  3H). 

2.29 ( s ,  3H), 2.15 (s, 6H), 1.65 pprn (quin, 2H). Anal. calc. 

for C23H25 3 
7.14: N ,  11.59. 

3-(2,4,6-Trimethylphen~1)-4-(2-tetrahydropyrimidiny1)-5-(4- 

methoxyphenyli-isoxazole ( 5 ~ ) :  

N 0: C, 76.85; H, 7.01: N,  11.69. Found C ,  76.88; H, 

Reaction time: 24 h. Yield: 71.9%, m.p. 169-171°C (acetone) 

MS: m / z  = 375 (Mi-, 23), 374 (411, 360 ( 1 0 0 ) .  UV: 7tax - - 291 

(1g.E = 4.23), 224 nrn (4.22). IR: u' = 3185 (NH), 1625, 1605, 

1510 c m - ' .  'H-NXR: c = 7.99 (d, 2H), 6.95 (d, 2H), 6.90 (s, 

2H), 4.37 ( s ,  lH), 3.83 (s, 3H), 3.23 ( t ,  4H), 2.30 (s, 3H), 

2.16 ( s ,  6 H ) ,  1.67 ppm (quin, 2H). Anal. calc. for C H N 0 : 

C, 73.57; H ,  6.71; N ,  11.19. r o u n dC , 73.58; H, 6.84: N ,  11.02. 

23 25 3 2 
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HETEROCYCLIC KETENE AMINALS AND 2,4,6-TRIMETHYLBENZONITRILE OXIDE 1915 

IR: 

7.9 

(t. 

Ana 

3-(2,4,6-Trimethylphenyl)-4-(2-tetrahydropyr~midiny1)-5-(4- 

chloropheny1)-isoxazole (5d): 

Reaction time: 24 h. Yield: 56.6%, m.p. 175-176°C (ace- 

tone). MS: m/z = 380 (201, 179 ( M ' ,  31), 378 (41). 366 (36). 

365 (25), 364 ( 1 0 0 ) .  UV: it = 273 (lgt = 4.43), 221 nm 14.35). max 

.d = 3190 (NH), 1631, 1602, 1485, 1532 cm- ' .  'H-NMR: & = 

(s, lH), 3.20 

quin, 2H). 

N, 11.06. 

(d, 2H), 7.31 ( d ,  2H), 6.84 ( S ,  2H), 4.30 

4H), 2.28 ( s ,  3H), 2.13 ( s ,  GH), 1.65 ppm 

. calc. for C22H22C1N30: C, 63.55; H, 5.84 
Found C, 69.58; H, 5.62; N, 11.01. 

This work was supported by the National Natural Science 

Foundation of China. 
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