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ABSTRACT: Synthesis of 3chloromethyl-n3-cephems 3 from k_-arenesulfonylthloazetldln-Z-ones 1, 

derived from penicllllns G and V, has been achieved by the electrolytic ene-type chlorination of 

1 in a CHC13-aqueous NaC1-H SO -(Pt 
2 4 

electrodes) system and subsequent ring closure with NH3 In 

DhF. 

3 Xhloromethyl-A -cephems 3 are Important precursors m the synthesis of 3'-substituted 

cephalosporln antlblotlcs. 1) - They have been prepared from 3acetoxymethyl cephalosporlns by 

displacement of the acetony group with clorlne atom. 293) Recent growing interest in the 

penlclllln-cephalosprln conversion as an economical sense enable us to develop a stralght- 

forward synthetic route to 2 from azetldlnones I., prepared from natural penicillins. 4) 

The conversion of 1 to 3_ comprises the electrolytic enetype chlorination 5) of 1 and the 

ring closure of 2 with base (Scheme 1). We found that the arenesulfonyl groups (Ar-S02) have 

a sufflclent nature for both protecting the thlol groups at C(4)-posltlon In electrolysis 

condltlons (1. + 1) and playing the part of leaving groups in cycllzatlon conditions (2 + 2). 

Some of our results are summarized In the Table. 

A typical procedure 1s as follows (entry 1). A solution of l_a (R1 = PhCH2, R2 = CH?, Ar 

= p-N02Ph, 0.2 mmol) In CHC13 (5 ml) and aqueous ~acl (2 g/6 ml) containing H2S04 (0.14 ml)- 
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Table. 

yields, %") 

entry R1 R2 Ar 1+2 233 

1 phCH2 CH3 p-N02Ph 83 74 
2 PhCH2 cH3 Ph n 82 

3 PhCH2 PhCH2 pN02Ph 91 86 

4 PhCH2 PhCH2 Ph 84 78 
5 pb=2 pN02PhCH2 p-N02Ph 75 52 
6 p-2 PhCH2 pN02Ph 94 93 

a) Isolated yields after column chromatography (~~0,). 

were charged m a cell fltted with two Pt foil electrodes (1.5 x 2 cm2). Electrolysis was 

carried out under a constant current of 10 mA/cm2 at 7-12 "C for 1.3 h (8 F/mol of electrlclty 

passed). The organx layer was separated and worked up m the usual manner, yleldlng Z_a (R1 

= PhCH2, R2 = CH3, Ar = p-N02Ph, 8%): IR (CHc13) 3400 (NH), 1780, 1745, 1673 cm-' (c-0); 5 

NMR (CDX,) 6 3.57 (s, 2H), 3.76 (s, a), 4.17 (bs, 2H), 4.90 (s, NH), 5.05 (dd, 4.4, 7 Hz, UI), 

5.18 (s, UI), 5.35 (s, 1-H), 5.94 (d, 4.4 Hz, U), 6.50 (d, 7 Hz, UI), 7.28 (s, a), 7.98 (d, 

8 Hz, 2x), 8.37 (d, 8 Hz, 2H). 

The ring closure of 2 (0.1 mmol) was accomplished by treatment with NH 3 (gas, 0.3 amlol) 

in DMF (0.5 ml) at -20 m-3 "C for 1 h, yielding 2 (R1 = PXH2, R2 = Me, 7496) wlthout 
2 

contamlnatlon of the A-Isomer. With regard to the cyclxzatlon with base, use of gaseous 

ammonia was found to be most effective among the following bases (yaelds of 2): AcONa (2%) 

Ety (18%); KOH (1%); and KI (14%). 
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