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SYHTHESIS OF OPTICALLY ACTIVE 7-SUBSTITUTED-l-PHOSPHADETHIA-3-CEPHEM l-OXIDES 

Hisao Satoh and Teruji Tsuji 

Shionogi Research Laboratories, Shionogi 8 Co., Ltd., Fukushima-ku, Osaka 553, Japan 

Abstract: The synthesis of optically active 7-substituted-1-phosphadethia-3-cephems is 
described. The stereochemistry in the displacement reaction at C-4 of chira1 3-acylamino-4- 
acetoxy-2-azetidinones toward trivalent phosphorus nucleophiles is also discussed briefly. 

In the preceding paper,' we reported the first synthesis of the novel racemic 7-unsub- 

stituted-1-phosphadethia-3-cephem l-oxides. As these compounds were devoid of antibacterial 

activity, we tried to improve their biological activity by introducing some substituents into 

the C-7 position. We report here the synthesis of optically active 1-phosphadethia-3-cephem 

l-oxides having acylamino- and a-hydroxyethyl side-chains at C-7. 

In the synthesis of the title compound, the R-configuration at C-6 is important stereo- 

chemically for the biological activities. 
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Accordingly, we investigated the mode of the 

displacement reaction at C-4 of chira1 3-acylamino-4-acetoxy-2-azetidinones l.a, Ll' and $z_ 

toward phosphorus nucleophiles such as a (Me0)3P (2%) and (EtO)2PMe (@). In al1 reactions, 

the trans-substituted product was obtained as a major product as shown in Scheme 1. Stereo- 

chemical assignments for the products were determined from coupling constants correlation 

(J3,4_cis > J3 4_trans) in ‘H NMR spectra. Contrary to our results, Campbell et a1.3 recently 

reported the reaction of 4a-acetoxy-2-azetidinone bearing a bulky phthalimido group at C-38, 

,ll' with 2% giving cis-phosphonate (e-61) in 89.0% yield. Our careful reinvestigation 

revealed that the major product obtained was the trans-isomer (trans-ó), as expected. 394 -_ 

These preliminary reactions suggested that displacement reactions of these substrates 

involve the imine 7_ as an intermediate which may undergo nucleophilic attack by phosphorus 

reagents preferentially from the less-hindered side and that chira1 "3u'‘-acylamino-48- 

acetoxy-2-axetidinones & and ,Ib_ are suitable starting materials. The method established in 

the preceding paper' was successfully extended to the synthesis of 1-phosphacephems (lR)- 

12a b and (lS)-12a b as shown in Scheme II.5 ,,.,,>, ,,",), The configurational assignments at the P atom 

of (lR)-_,b and (lS)-12a,b were made based on the diagnostically useful chemical shift of -NY 

a proton at C-3 and a characteristic signa1 pattern of the protons at C-2 in their 'H HMR 

spectra as described in the preceding paper. ' IN.., 
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