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Abstract: Carbapenams substituted at the 3,4, and 7 positions have been prepared, starting with an 
intramolecular addition of a B-lactam to the central carbonyl of a tricarbonyl residue. The stereochemistry of the 
fused ring system was elucidated by X-ray analysis. 

In earlier work,’ we have explored the use of the highly electrophilic central carbonyl group of a 

tricarbonyl system to form carbapenam and carbacepham systems, as illustrated in the conversion of 1 to cepham 

2 of undetermined stereochemistry. *a We now report further studies on the use of this methodology for the 

formation of cephams, in which substituents are incorporated at the 3.4 and 7 positions, and all stemochemical 

features are elucidated. 
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Our synthesis began with the dioxinone 4 previously prepared by Bodurow* from the B-lactam 3. with 

clearly established &-stereochemistry. Treatment of 4 with LDA and TBDMSCl in THE at -78°C afforded the 

expected N-silylated product 5 ( 83% ) which, on reaction with benzyl alcohol, provided the N-protected B-keto 

ester 6 (94%). 

LDA. TSDMSCI 
c 

4 R=H 
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Ester 6 was then converted to enamine 7 by reaction with dimethylformamide dimethyl acetal @ME- 

DMA), followed by oxidative cleavage with ozone1 yielding the vicinal tricarbonyl derivative 8 (79%). Initial 

attempts to effect desilylation with TBAF resulted in substantial decomposition along with a small amount of the 

fused ring product (16%). However, desilylation with HE-pyridine complex3 followed by treatment with silica 

gel afforded the cyclized product 9 in 54% yield. The structure of 9 was confirmed by X-ray crystallographic 

analysis (Figure l)p showing the a-orientation of the hydroxyl group at C+ 
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Figure 1. ORTEP drawing of cepham 9. 

Reduction cf 9 wlih sodium triacetoxyborohydride in glacial acetic acid gave, exclusively, dial 10 (92%). 

which underwent bydrogenolysis over palladium on activated carbon to provide the free acid 11 (90%).5 

Acetylation of diol 10 yielded diacetate 12 (91%) convertible to carboxylic acid 13 (93%) on hydrogenolysis. 
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