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ABSTRACT : 6-Methoxy-a PS-5 1 was stereoselectively synthesized via 

a bicyclic 6-lactam from N-benzyloxycarbonylaminomalonate. 

Although many members of the carbapenem family have been isolated from microorganisms, 

N-formimidoylthienamycin') in combination with cilastatin. a synthetic inhibitor of 

renal dehydropeptidase I, is the sole semi-synthetic carbapenem drug which is available for 

clinical use in Europe, because naturally occurring analogs are unexpectedly sensitive 

to the dipeptidase. In a synthetic approach to this problem, we have developed a versatile 

method for modification of the sulfur side chain at C-2 of PS-5 2) and synthesized 

a variety of PS-5 derivatives. To date we have not yet obtained a PS-5 derivative which 

is sufficiently resistant to dehydropeptidase I without an inhibitor. Based on the 

hitherto collected information that the 7-methoxy group in cephamycin analogs serves to 

improve resistance to f+-lactamases, we have planned to synthesize 6-methoxy-PS-5 and 

determine the comparative antimicrobial activities and dehydropeptidase I stabilities 

of PS-5 and its 6-methoxy derivative, in expectation of satisfactory resistance of the 

latter to the dipeptidase. This report describes a method of stereoselective synthesis 

of 6-methoxy-m PS-5 d. 
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Fig. 1 Scheme of synthesis of 6-Methoxy-epi PS-5 
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yield together with unreacted $ (in 30 % amount). The resulting selenide c was transformed 

to the carbapenem x in good yield via a selefinyl intermediate x which could be easily 

B-eliminated. Addition reaction of N-acetylcysteamine to the carbapenem g by the 

method of Bateson et al 5) 
- -.-. led to a diastereoisomeric mixture of a compound E in good 

yield. The ratio of the three diastereoisomers [(2e,3B):(2B130):(2B,3B)] was determined 

to be 2:5:3 by comparison of the chemical shifts of the C-3 proton in the proton NMR 

spectrum.6) Compound 
9 

was yielded from ,l$, by ester group exchange and was led to 

a sulfinyl compound x. ) Treatment of $Sv with tributylphosphine afforded an ester 17 

(yield from ,l& : 53 X). which was hydrogenated in a usual way, resulting in the title 

compound l in 70 % yield. The NMR. UV and IR spectral data 8) support the proposed 

structure for t. 

As expected, the renal dehydropeptidase I stability of 1 was very significantly 

improved by introduction of the methoxy group at C-6 and seemed to be satisfactory for clinical 

use. The comparative antimicrobial data of PS-5 and i, however, showed that the former was 

antimicrobially about 20 - 40-fold more active than the latter (for example, MIC of i 

was 0.78 pg/ml against Staphylococcus aureus 209P and 25 pg/ml against Escherichia coli K-12 

while MIC of PS-5 was 0.024 and 1.56 pg/ml, respectively). 
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