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Abstract - Dithioketene acetal azetidinone derivatives ( z ) - ( x )  
were prepared by the base induced reaction of i-acetoxyazetidin- 

2-one Lk) with 8-hydroxydithiocinnamic ester and its analogues. 
The E and Z isomers of the products were separated and their con- 

figurations were determined in NOE experiments. Both lsomers of 

compounds ( z ) - (x )  showed moderate synergistical activity with 
penicillins against some resistant strains of bacteria. 

The increasing incidence of resistance of bacteria to penicillins and cephalosporins 

as the result of the actions of 8-lactamases has prompted a search for agents that 

might overcome this resistance. One approach to this problem is to design an agent 

1 that irreversibly inhibits 0-lactamase enzymes. Recently, naturally occurring and 

semisynthetic2 azetidinone derivatives that inhibit 0-lactamase have been reported. 

The present communication deals with the syntheses of dithioketene acetal azetidin- 

one derivatives3, some of which act synergistically with penicillins, increasing 

their activity against resistant strains of bacteria. 

The starting material chosen for the syntheses was the readily available compound 

4-acetoxyazetidin-2-one (k) ,  which was first synthesized by K. Clauss g &. 4 

The reactivities of (,&I with a wide variety of thiols and hydroxy compounds have 

been demonstrated by them4 and others. Reaction of (,+,I with methyl B-hydroxy- 

dithiocinnamate ( 2 ) 5  in the presence of sodium hydroxide (-5OC. 10 min., in H20/THF) 

gave a mixture of the E and Z isomer of dithioketene acetal in a ratio of 93:7.6'7 

Recrystallization of the mixture from chloroform and ethyl acetate gave pure (4E) 
8 

in 63 % yield. Silica gel chromatography followed by recrystallization of the 

residue obtained by concentration of the mother liquor afforded the Z isomer (z,?,) 
in 20 % yield. Both (2E) and (2%) are rather sensitive to acidic conditions; 8 

for example, treatments of ( 2 )  and ( 2 )  with a catalytic amount of trifluoroacetic 
acid in DMSO-d6 respectively gave equilibrated mixtures of E and Z isomers of the 



TABLE Dithioketene Acetal Azetidinone ~erivatives~) 

yield m.p. b) NMR(DMS0-d6) S IR(CHC~~) cm-' UV (dioxane) 
( % )  (OC) C=CH C4-H SCH 3 c=o Ama,nm (log E )  

a) Satisfactory analytical data were obtained for all compounds. 

b) All melting points were determined by the capillary method and 

are uncorrected. 

CHO 

s H/o 

same ratio (E/Z = 0.52) .lo Several analogues were synthesized in a similar manner 

from ( )  and the corresponding dithioesters5 and Table summarizes data on their 

physical and spectroscopic properties. Compound 8 was prepared by the reaction of 

6-hydroxydithiocinnamic acid5 with 2 equivalents of (A). The E and Z configurations 

of the products ( z ) - ( l )  were determined from studies on the NMR nuclear Overhauser 

effect (NOE): irradiation of C -H of E isomers increased the intensities of vinyl 4 

protons by 17-21 %, whereas irradiation of s-methyl protons (s-methyne proton.for xz) 
of 2-isomers increased the intensities of vinyl protons by 16-23 %. 
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Although compounds reported herein showed only weak activities toward a variety of 

bacteria, compounds ( z ) - ( l )  synergistically increased the activities of penicillins 
toward resistant strains of bacteria. For example, treatments of a 0-lactamase 

producing strain of Staphylococcus aureus with (,3E) and (,3x) at a level of 6.25 ug 

ml-I in combination with penicillin G reduced the minimum inhibitory concentration 

of penicillin G from ,200 to 12.5 ug ml-l. Details of the bioactivities of the 

compounds in thls series will be reported elsewhere. 
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