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In the pursuit of cephalosporin analoguer with enhanced biocidal activity there 

is considerable interest' in the introduction, either by total synthesis or by 

transformation of cephalosporins, of functional groups at Z2 and C-4. We have extended 

our studies 
2 
of the reactions of N-halo-N-metal10 reagents with penams, and now report 

reactions resulting in functionaliaation of C-2 and C4 of cephema. 

llethyl 7B_phenoxgacetamidodesacetoxycephalosporanate (1) reacted readily with 

N-chloro-N-sodiourethane in methanol - acetonitrile to give the new 4-substituted 

Zcephem (2)*isolated as an oil (l'/$), [a]r+ 198' (c = 1.00, CEC13). Structure (2) 

wan readily assigned on the basis of high resolution maas measurement of the molecular 

ion (c20S25N507s)* which indicated incorporation of a urethane unit, together with the 

infrared spectrum (u_. 

the 'll and l3 

1784 cm-'), the ultraviolet spectrum (A_.266 m, &4,500), and 

C nuclear magnetic resonance spectra (& - B_lactam protons and the 

Zcephem resonances). The stereochemistry at C-4 remains unresolved. Other workerslb'g 

have shown that alkylation reactions at C-4 apparently proceed through a @-anion, giving 

S-oriented adducts. However, in our case compound (2) ia probably formed by a two- 

step process involving (a) fornation of a Zchloro or a 48-chloro intermediate, and 

then (b) a-face dieplacement of the Z or 4Whloride by carbamidate anion. On these 

grounds, the urethane group at C-4 in (2) may therefore be a-oriented. 

'Ihe second &lactam product formed in the reaction was characterised as the 

Zmethoxy-fcephem (3)' and was isolated as a crystalline solid (2&), 1u.p.16~:~7~, 
220 bl1, + 198* (c = 1.00, CEC13). Related 2-methoq-Fcephems have been prepared 

by methanol-chlorine reactions of cephemo. 

In a similar reaction the cephem (S)-sulphoxide (4) afforded the 2,Zdichlorocephem 

(5P in 4096 yield aa an oil. Compound (5) exhibited the correct spectrorcopic 

features and wan re-converted to (4) in xinc-acetic acid. This dichlorocephem ++ is 

presumably formed by electrophilic attack of a Zanion on an N-chloro species derived 

from disproportionation of N-chloro-N-oodiourethane. 
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1, lt'-R2=H X=S , 2 

3, RI-H, R2=OMe, X-S 

4, R'=R2=H, X6-0 

5, R'=R2=C1, X6-0 

It MB of interest to compare the reactions of N-chlorourethane with those of 

N-chloro-N-sodiouret. Accordingly, it was shown that excess N-chlorourethane did 

not react readily with (1) in dry rolvent, but in wet tetrahydrofuran 8 mixture of the 

(B)-eulphoxide (6&) and the (S)-eulphoxide (4) (IS%) was obtained. No 2- or 4- 

substituted products were isolated. This reaction thus afford8 8 convenient synthesis 

of the less acceeeible cephalosporanate (B)-eulphoxidee, and parsllele 8 closely-relrted 

reaction of N,N-dichlorourcthane 3 . 

The fornation of the 4-urethane (2) repreeents (uf interesting new reaction mode of 

cephems, and the production of (3) and (5) affords alternative routes to these 2- 

eubetituted cepheme. Further studies of these reactione4 are in progress, and the 

synthetic utility of the 2- and 4-substituted cephems ie being explored. 

+ New compounds exhibited estiefactory element81 analysis and/or high reeolution 
m8sa meewremente. 

++ A 2.Zdichlorocephem eulphoxide from a t-butylhypochlorite-methanol reaction is 
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Preliminary investigatiomof certain related cephems show 8 3-cephem to 2-cephem 
rearrangement in the reaction conditions, lesding to complications. 


