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We have recently reported new fuuctioualiaation reactions at C-2 and C-4 of 

cephalosporanatea snd cephalosporanate (R)- aud (S)- milpboxides.' Because of the 

importance of introducing functional groups at these positions2 ve have extended our 

studies aud now show that in mild basic conditions cephalosporanatee react exclusively at 

C-4 with certain Michael acceptors. 

For example, trichloroethyl 7&phenoxy&cetamidodesacetoxycepbalosporanate (1) 

reacted readily in acrylonitrile-trietfiylamine at room temperature to give the 

k-substituted 2-cephem (2) (7%) as an oil, [a], 22 + 255' (c=1.33 in CEC13) together with 

a rniuor ieomer (3) (&), also an oil, [o]i2 + 228O (e--O.71 in caCl3). The Zcephem 

structures vere aeeigned by h.m.r. (86.40, qI Jkl.Ex and 6.46, q, J=lIIx respectively) aud 

by U.V. spectroscopy (A_, EtOH, 258 and 260 ma respectively). The stereochemistry at 

C-4 in the major isomer (2) was assigned as shown, i.e. the @-face addnct, by analogy 

with related afkylatione at C-4. 2 [Compound (2) YBS alao prepared by Michael addition 

of acrylonitrile to the eep~loapor~te (R)- snlphoxide, 
1 
followed by deoxygenation. 

The (S)- sulphoride gave the 2c+adducC.'] De-esterification of (2) gave the earbo&ie 

acid (60%). m.p. 2X2-214', [a]? + 313O (~10.4 in acetone).4 

Methyl acrylate did not react with (1) nnder similar conditions, bat 

dime~ylbut~edioate in acetonitrile - trietbylamine gave (4) (89$), m.p. 145*44', 

lo]: + 355' (cn0.83 in CIKX3). (6 6.46, bntenedioa~ proton'r Amax, E#H, 29, 270, 

275nm). Removal of the trichloroethyl group' led, not to a carboxylic acid or to a 

apiro-l(-la&one but to deearboxylation and formation of four iaomeric &lacfru prodncts 

the etxucturee of which are under investigation. 

It MIS of obvious importance to ascertain the effect of a typical faubsfitneat 

on the Michael reaction. The diphenylme~yl ester of cepbalotbin was therefore treated 

with acrylonitrife-triethylamine, giving (5) (8796) as an oil, [o]? + 23OO" 

(4.52 in Mc13). A C-4 isomer (6) (~~~, [a]: + 232’ (cdl.65 in CECl3) with closely 

similar spectroscopic characteristics was also isolated aa an oil. 

These prelimiuary observations, together vitb related alhylation studies 112 extend 

the present hnowledge 
6 
of the modes of allcylation of cepbalosporanates, and provide 

adducts which may be of u8e in the syntbesie of structurally-modified @-lacts0 

antibiotics. 
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2, R’ = Ph, R* = H, R3 = (CH212CN 

R4 = CO2CH2CC13 

4, R5 =CH2Cc13 

3, R1= Ph, R*=H, R3 = CO2CH2CCI3 

R4 = (CH2)2CN 

5, RI= II& R*=0k, 

R3 = (CH2)2CN, R4 = CO2CH2CCl3 

6, RI= Q, R*=OAc, 

R3= CO2CH2CCl3, R4 = (CH212CN 
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All new compounds were fully characterized spectroscopically exhibited correct 

elemental analysis and/or molecular ion high resolution mass measurement. 
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