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$Ymmzy The first examples of I ,.%dipoinr cycle qf 1 -azetines are reported. 

Diels-Alder 14 + 211 and 1,3dipola&b cycloadditions to a variety of cyclic and acyclic imines have 

been reported. Surprisingly, however, apart from a few examples of 13-dipohu cycloadditions to benxaxete,3 

and recent report& concerning the trapping of transient axetinones by Lewis-acid catalysed Diels-Alder 

cycloadditions with silyloxy- 1,3butadienes, them appear to be no instances of cycloadditions to aretines. In 

this, and the following letter, we report on some successful 1,3dipolar cycloadditions of &rile-oxides, 

-ylides, and -imines, to the 2-ethoxy- (lb) and 2-(ethylthio>l-azetines (la and 3). 

Ethoxy-aretine (lb) was obtained by Pethylation (using Meerwein’s reagent) of 3,3,4,4-tetramethyl- 

azetidin-2-one.7 Similarly, S-ethylation of the tetramethyl-, and the cyclohexyl-fused (2), ax&din-2-thiones.8 

prepared in gocd yield by thionation of the corresponding a&din-2-ones79 with Lawessons reagent in dry 

THF, yielded the ethylthioderivatives* (1 a) and (3) respectively. 

(1) a X=S 
b X=0 

(2) (3) 

Addition of triethylamine to an equimolar solution of aroylhydroximoyl chloride [ArC!(Cl)=NOfi Ar = 4 

MeOCgHq-, Ph. and 2-NO2C@4-). prepared in the standard manner by a-chlorination (N-chlorosuccinimide) 
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of the corresponding aldoximes. and 2-ethoxyaxetine (lb) in dry benzene resulted in the immediate precipitation 

of Et3N-HCL T.1.c. (SiO2) examination of the reaction mixture showed complete reaction after m. 2 hours. 

The 5-ethoxy-4-oxa-l,3diaxabicyclo[3.2.0]hept-2-enes (4a-c) were readily isolated and purified (flash 

chromatography on SiO2) without decomposition. Cycloadducts (5 and 6) with the 2-(ethylthio)axetines (la 

and 3) were obtained similarly (Table 1). 

;$-pN ;<>N (gj-$N 
Me 

AT 
Me 

Ar Ar 

(4) (5) (6) 

a) Ar= 4-MeOC,H,; b) Ar= Ph; c) Ar= 2_O,NC,H, 

Table 1 

Adduct 

4a 

4b 

4c 

5a 

5b 

Yield 
(Q) 

72 

60 

34 

80 

62 

(?$ 

109 

108 

104 

108 

134 

Adduct 

5c 

6a 

6b 

6c 

Yield 
(96) 

42 

95 

54 

43 

F& 

91 

71 

semisolid 

semisolid 

Tricyclic adducts (6a-c) were isolated as mixtures of dktereoisorners which could be distinguished on 

t.1.c. and in their 300 MI-ix p.m.r. spectra. So far, however, all attempts to separate the diastereoisomers by 

h.p.1.c. have resulted in decomposition of the cycloadducts. 

A single-crystal X-ray structure determination on the (ethylthio)-cycloadduct (5a) has confirmed its 

structure and the expected regiochemisuy of the cycloaddition. 

The HOMO’s for nitrile ylides ate of significandy higher energy than those of nitrile oxide~.~ It is not 

surprising, therefore, that nitrile ylides fail to react with electron-rich enol ethers.2a and, as far as we are aware, 

there are no examples of addition to imino-ethers. 10 However, we find that nitrile ylides (dNO2C6I-@H- 
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&CAr), generated by dehydrodehalogenation of the corresponding imidoyl chlorides with Et3N in benzene at 

room temperature reacted albeit slowly (12 hours) with axetines (la, b) to give cycloadducts (7) and (8) (Table 

2). Presumably, cycloaddition, as with azhines, is facilitated by the strained nature of the imine bond 

h4M;4-4-No2 ;M~I;-~-., 

Me 
Ar Me 

Ar 

(7) 63) 

a) Ar = Ph; b) Ar = CO,NC,H,; c) Ar = 4-MeQH, 

. . 
oxv- (7a-c) and 5-(&yhhlo)- i8a-c) 1.3-8 

Adduct 

7a 

Yield m.p. 
(%) (‘C) 

46 167 

Adduct 

8a 

Yield 
(%) 

68 

;6’ 

149 

7b 42 175 8b 45 166 

7c 53 168 8c 61 184 

300 MHz p.m.r. spectra of the pmducts were consistent with (7) and (8). and revealed clearly the 

diastereotopic chamcter of the -OCH2- and -S-CH2- protons. However, a close examination of the high field 

p.m.r. spectrum of cycloadduct (7a) indicated the presence of only one set of diastereoisomers. An X-ray 

crystallographic study revealed that the Cnitrophenyl and -0Et groups adopt a nu~-configuration. It seems 

likely that the other cycloadducts are also formed as single ‘tram diastenoimmeric pairs. This has yet, 

however, to be confirmed. 

Curiously, no 1.3~dipolar cycloadducts were obtained between the axetines and nitrile sulphides, 

azomethine ylides (generated by thermal ring-opening of aziridines, or by prototropic shifts in anils), nitrones, 

or aryl axides. In addition, all attempts so far to effect Diels-Alder [4 + 21 q&additions with both electron- 

rich and electron-deficient dienes, have failed. 1 ;3-Dipolsr cycloadditions to nittilGmines are reported in the 

following letter. 
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