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Abstract: [Et21 Cycloadditlon of tosyl lsocyanate to sugar vtnyl ethers followed by 
N-deprotection affords i3-lactams with fairly good asymnetric induction, 

Among many reports on the synthesis of @-lactam antlblotics from carbohydrate 
precursors112, only one has not used sugar for construction of a four-membered azettdinone 
fragment, using it Instead to form a five-membered oxazolidine ring and side chain of the 
antibiotic. Comnerc~ally available 4-acetoxyazetidinone has afforded the i3-lactam portion2. 
The present paper reports preliminary studies directed toward an alternative idea to that 
published by the Hoffmann - La Roche group2. Our approach is based on [2+2] cycloaddition of 
isocyanates to sugar vinyl ethers. 

For the mOde1 Studies of cycloaddition, asymnetric induction, and deprotection of the 
nitrogen atom, we selected three vinyl ethers 4, 5, and 6 which can readily be prepared from 
the respective sugar precursors 1, 2, and 3 by the Known transetheriflcatlon method3. 

Compounds 4, 5, or 6 were condensed with tosyl isocyanate affording the respective 
cycloadducts 7, 8, and 9 which were subsequently deprotected at the nttrogen atom With 

sodium in liquid arrmonia to give stable compounds 10, 1(, and t24 in about 35% yield. In 
each case the product also contained the respective starting sugar I, 2, or 14 (ca 45%). The 
ratio of Uiastereomers at C-4 of the azetidinone ring was found to be 7:3 for 10 with 
predominance of S isomer, 6:t for 11 with predominance of R isomer, and 7:3 for 12 with 
predomominance of S isomer. The absolute configuration of the C-4 atom of the azetldinone 
ring in the main diastereomer was determlned on the basis of the octant rule of Rehling and 
Jensen5, which expects a strongly positive Cotton effect at 214 nm for 4S-substituted-E- 
azetidinones, whereas a negative one for the 4R-isomer. The relatively high asymnetric 
induction, despite of a long distance from the sugar chirality center should be underlined. 
Only vinyl ether 5 provides the @tactam with R-configuration , which is crucial for 
biological activity of bicyclic antlbiotlcs6. 
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The high content of sugars 1, 2, and 14 was the result of low stability of adducts 7 - 
9 in the presence of liquid anmonia, while corrpounds IO, 11, and 12, each having a free NH 
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group, were found to be resistant to ltquld BrmKlnla. 

Cycloaddition of acy) lsocyanates proceeds in a different manner. As would be expected 
from literature data7, compounds 4 and 5 treated with trichloroacetyl isocyanate 
significantly prefer formation of the [4+2] over the [2+2] cycloadduct; in the case of 
addition to 4, 93% of t58 was found, whereas In the case of 5, only l68 was found. 
Stereoselectivlty in formation of /4+2] cycloadducts 15 and 16 was lower than that found for 
[2+2] cycioaddition of tosyl isocyanate and amounts to 1.8:l for 15 and 1:l for 16. The 
structure of the [4+2] cycloadducts was proved by transformation of one of them (15) to 17, 
by treatment with amnta9. 
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