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Abstract --- Ozonolysis of the 2-0x0-1.3-diazabicyclo[2.2.0lhex- 
5-enes ( 2 )  in dichloromethane gave the 1,3-diazetidin-2-ones (3) 

in good yields, while ozonolysis of (2) in methanol gave the 1,3- 

diazetidin-2-ones (31, the cyclic acetals (41, and the unstable 

semi-acetals (51, which were identified as the acetate derivative 

(6). 

It is well known that azomethinee react isocyanates to give cyclic 1:l-adducts, 

1.3-diazetidin-2-ones. via l,4-dipolar intermediates, or react further with another 

molecule of the starting azomethine or isocyanate to produce 1:2- or 2:1-adducts, 

1.3.5-triazines. 1-4) We recently reported the synthesis of the 2-0x0-1.3-diaza- 

bicyclo[2.2.01hex-5-enes (2) by the photochemical electrocyclization of the 

pyrimidin-2 (1H)-ones (1) 5'6' (Scheme 1). 

Scheme 1 

We report herein a new method for the synthesis of 1,3-diazetidin-2-ones (3). which 

could be considered as aza analogues of B-lactam, by the ozonolysis of the 2-0x0- 

1.3-diazabicyclol2.2.0l hex-5-enes (2) . 
The ozonolysis7) of 3-pheny1-4.6-dimethyl-2-oxo-1.3-diazabicyc1012. 2.01 hex-5-ene 



(Za) in dichloromethane at -78'C and then reduction with dimethyl sulfide gave 

1-pheny1-3-acety1-4-formy1-4-methy1-1.3-diatetidin-2-0ne (3a; m.p. 174-175-C) in 

62% y~eld. The structure of (3a) was elucidated on the basis of spectral data and 

elemental analysis. Similarly, the 1.3-diazetidin-2-ones (3b-d) .were obtained by 

the ozanolysis, followed by reduction of the 2-0x0-1.3-diazabicyc10[2.2.Olhex-5- 

enes (2b-d) in 30-74% yields. 

1) 03/CH2C12 ., 
2)Me2S OHC 

(6a) Scheme 2 

This procedure might be one of useful and convenient method for the synthesis of 

1.3-diazetidin-2-ones (3) . ~urrer') reported that the ozonolysis and subsequent . , 

reduction of the 3-0x0-2-azabicyclol2.2.0lhex-5-ene (71, which was formed by the 

photochemical reaction of 1,4,6-trimethyl-2-pyridone, in dichloromethane-methanol 

gave the acetal ( 8 ) .  instead of 0-lactam (9) (Scheme 3). Next, we carried out the 
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Scheme 3 

ozonolysis of the 2-oxo-1,3-diazabicyclo[2.2.0Ihex-5-enes (2) in methanol. The 

treatment of (2a) with ozone, followed by dimethyl sulfide under similar conditions 

Table 1. The IR and NMR spectra of the products (3, 4, and 6a) from (21 

Product Yield (%I 1R (m-l) NMR (6 in CDC13) 

(6a) 4ob1 1790, 1745, 1680, 1310, 1.85(s, 3H). 2.OO(s, 3H). 2.30 

1190, 1100, 1040~' ( 5 ,  3H1, 3.51(~, 3H). 6.30(s, 

1H). 7.20-7.60(m, 5H) 

a) Yield of the l,3-diazetidin-2-one (3). b) Yield from (5a). c) CHC13. d) KBr. 

e) film. 



as descr~bed above afforded the 1.3-diazetidin-2-one (3a) (29%), the cyclic acetal 

(4a; m.p. 189-190•‹C) (19%), and the unstable semi-acetal [ (5a) (40%) ; S (CDC1 ) 3 

1.91, 2.41, 3.40, 4.6, 7.3-7.5 in the ratio of 3:3:3:1:5)1. The semi-acetal (5a) 

was also produced when the 1,3-diazetidin-2-one (3a) was stirred in methanol for 

several hours. Since the semi-acetal (5a) was unstable, it could not be isolated 

and was identified as the acetate derivative (6a). The semi-acetal (5a) was treat- 

ed with acetic anhydride in pyridine to give the acetate derivative (6a) in 40% 

yield. Furthermore, (5a) was converted to the 1,3-diazetidin-2-one. (34 by treat- 

mentwith silica gel. The similar results were obtained by the ozonolysis and 

reduction of (2b) in methanol. These results are sumarized in Table 1 and Scheme 

2. 
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