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In connection with our studies on the chemistry of the 6-thioamides of 

penicill~in sulfoxides the eflect of P2S5 on penicillin sulfoxides was 

investigated. Carbonyl compounds arc conveniently con\-rrtcd to their thio- 

carbonyl analogues by reaction with sulfides such as phosphorus pentasulfide,l 

boron sulfide2 and silicon disulfirle'. Phosphorus pentasulfidc reacts with 

penicillins and cephalosporins to form the C6- 
3,4 

or C7- thioamides respectively 

, while boron sulfide was recently reported to produce the a-thionolactam 

analoglIes of these compounds by stibstitution of the oxygen of the 8-lactam 

ring by sulfur 
5 . Withthe penicillin sulfoxide 1, or cephalosporin sulfoxide 

2, (R = @ZH2, R1 = CH3) however, phosphorus pentasulfide in the presence of 

pyridine, gave the penicillin 2, or cephalosporin 4, in high (conversion) 

yields. 

Rl 

When methyl 6-phenoxyacetamidopenicillinate sulfoxide, 1 (R = pOCH3, 

= CHz3) was treated with P2S5 (6 mole cquil,alent), and pyridine (4 mole 

equi~valents) in methylene chloride at ambient temyerature for 16 hrs, the 

pmr spectrum of the reaction product showed an about 1:1 mixture of starting 

ester, 1, and methyl 6-phenoxyacetamidopenicillinate, 2. These compounds - 

were separated by column chromatography on silicic acid, and their identity 

confirmed by comparison (ir and pmr spectra and tic) with authentic: samples. 

Under the same conditions methyl 7-phenoxyacetamido-3-cephem-3-methyl-4- 

carboxylate sulfoxide, 3 (K = $BOCHS, RI = CR,) was converted to methyl 

7-phenoxyacetamido-3-cephem-3-mcthyl-4carbox~7late, 4, in over 90% yield. 

Although the deoxygenation of sulfoxides using thiols (RSH) 6-8, 

O,O-dialkyl dithiophosphoric acid [(RO)2PS2H1g, and carbodithioic acids 

(RCS2H)10 have been reported, this is the fi~rst time, to our knowledge that 

PSS5 has been utilised for the deoxygenation of sulfoxidcs. The deoxygenation 

of the biologically inactive sulfoxides of fi-lactam antibiotics (particularly 

in the cephalosporin series), to the sulfides (3 + +), is an essential step 
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in certain transformation schemes leading to biologically active compounds 
11-19 . All these publications utilise procedures based on the publication 

of the Eli Lilly Group 
18 , who found that several reducing agents were 

effective in the presence of an added acid halide, and that reagents such as 

PClS, PBrS, SiHClS, and chloromethylene dimethyliminium chloride were also 

effective. The reagent of choice in the case of the cephalosporin sulfoxides 

appears to be stannous chloride in the presence of acetyl chloride. P2S5 in 

the presence of pyridine is an equally effective reagent for the deoxygenation 

of penicillin and cephalosporin sulfoxides. 

The mechanism of this reduction has not been established. Since no 

particular care was taken to exclude moisture, it is possible that the 

thiophosphoric acids formed by the action of moisture on the P2S5 may in fact 

be the real reducing agents, and function by a mechanism similar to that 

evoked for the O,O-dialkyldithiophosphoric acids 9 . Alternatively the P2S5 

may possible react by converting the sulfoxides 1 or 3, to the thiosulfoxides - 
5, which spontaneously extrude sulfur (a reaction noted by Hgfle and Baldwin 20) 

to form the sulfides 2 or 4. 
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