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A Novel Synthesis of 4-Spirocyclopropyi P-Lactams 
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Absbnct: photochemical reaction of4-thioxoazddine2-one with alkcnes gave [2+2] adducts (thiilanefused l&crams 
which were converted to 4-spimcycl~yl b-lactams on dcsulfinization with Reuxy nickel. 

The importance of ~lactams (a&dine-2-ones) has led to the development of many methods for their 

formation.1 The synthesis of P_lactams having a small fused ring is of interest since the large strain of the ring 

should substantially alter the reactivities of the lactams. In relation to our studies on photochemical synthesis of 

P_lactams,2 we qort here the synthesis of 4-spirocyclopropyl-azetidin-2+nes3 via photocycloaddition of 4- 

thioxo-azetidine-2-ones to alkenes and subsequent desulfmization. 

When a solution of I-isopropyl-3-phenyl-4-thioxoazetidin-2-one (1) and 1.1~diphenylethylene in benzene 

was irradiated with a high pressure mercury lamp, an [2+2] adduct (2) was obtained in 67% yield4 Desulfuri- 

zation of 2 with Raney nickels in anhydrous ethanol gave two isomeric 4-spirocyclopmpylazetidin-2-ones [3 

(42%) and 4 (18%)] which could be separated by column chromatography on silica gel. Meanwhile, photo- 

chemical reaction of 1 with 2-methylpmpene yielded two thietanes [5 (39%) and 6 (8%)], both of which 

produced the same fl-lactam (7) on desulfmization with Raney nickel. The structmes of these Cspirocyclo- 

pqyl plactams were determined by means of spectral data6 and elemental analyses. TIE stereochemistry was 
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unambiguously determined as shown above on the basis of the difference NOE spectra: in the case of 4 and 7 

strong NOE effects were observed between the methylene hydrogens and the C-3 methine hydrogen, whereas 

NOE effects were observed between the methine hydrogen and the aromatic hydrogens in the case of 3. 

The starting materials, 4-thioxoazetidin-2-ones, are easily obtained by thionation of the corresponding 

azetidine-2.4~diones7a which can be synthesized by various methods.8 Many other synthetic methods for the 

thioxoszetidinones have also been reported. 7 The present reactions, therefore, provides a useful methods for the 

synthesis of these ~lactams bearing a Spiro-fused small ring. 
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