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s urnmary : The total synthesis of a 3-thia- and a 3-aza-1-dethiacepham (9 and 16) are described. 
Neither compound possessed antibacterial activity vs B. subtilis. -- An u&aturzed analog, a 3- 
aza-1-dethiaceph-l-em exhibited weak antibacterial activity. 

In the course of our study of cephalosporins in which the heteroatom has been transposed 

to the 2 or 3 position, we observed unexpectedly high antibacterial activity Ear the 3-oxa-l- 

dethiacepham nucleus I, and speculated that the fragmentation of the 1,3-oxazidine ring may play 

a role in activating the bicyclic B-lactam for antibacterial activity,lp2 To further define the 

enhancement of biological activity by a 3-heteroatom, we have explored the synthesis of 3-thia- 

and 3-aza-l-dethiacephalosporins 2 and 3. - - 
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Thermal condensation of benzyl or methyl glyoxylate with cis-3-azido-2-(2,2_dimethoxyethyl)- - 

azetidinone 4l*3 afforded the carbtnolamide 5a or 5b as mixture of diastereomers. Conversion - -- 

of 5a to the more reactive chloride 6a (SOC12, pyridine) and reaction with potassium thioacetate - - 

gave thioester 7 in 50% yield from 2. - Cyclization of 1 was effected under acid catalysis 

(BF~.M~OH, rt) to afford the 3-this-1-dethiacepham fi in 13% yield4: IR (film) vmax 2100 (azide), 

1775 (S-lactam), 1740 (ester); NMR (CDC13) 6 2.2 (m, C-lH2), 3.15 (s, DCH3), 4.25 (m, C-6H), 

4.65 (dd, .JI,2 = 3, 3.5 Hz, C-2H), 4.85 (d, J6,7 = 5Hz, C-7H) 5.15 (s. CH2Ph), 5.18 (s, C-4H), 

7.35 (m, Ph); MS(EI) m/e 320 (M+ - N2). 288, 266, 213, 185, 91. 
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5a R= CH2Ph, RI- OH - 

5b R= CH3, R'=OH - 

6a R= CH2Ph, R'= Cl - 

6b R= CH3, R'= Cl - 

L R= CH2Ph, R'= SCOCH3 

10a R= CH3, - R'= S+-HC6H4pCH3 

lob R= CH3, - R'= a-NHC6H4pCH3 

Reduction of the aside (Pt02, 1 atm H2, EtOAc, 1 hr) and acylation with formyl mandeloyl chloride 

gave the amide 9 IR (nujol) 1760 (E-lactam), MS (FD) n/e 484. - This compound was inactive at 

1000 ng/ml vs 5. subtilis5. -- 

To prepare a 3-aza analog, a similar approach was employed. Addition of toluidine to the 

chloride 5a gave a mixture of diastereomeric amines lo, - separable by chromatography (stereochemi- 

cal assignments for 10a and lob were inferred from their respective cyclization products and are -- 

tenative). 

Attempts to effect cyclization of the less polar amine 10a were not encouraging. At ele- - 

vated temperature In the presence of pTSA, the bicyclic product 11 was obtained. - This product 

presumably arises from condensation of the initially formed 12 with acylimine 12, a potential de- - 

gradation product of 10a. - The use of BF3 permitted cyclization under much milder conditions, 

however the dimeric S-lactam 14 was the sole isolable product. - While both experiments argue for 

the intermediacy of 2, its presence was never detected. 
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In contrast, the cyclizatfon of 10b proceeded smoothly under mild acid catalysis to afford - 

the bicyclic 3-aza-l-dethiaceph-l-em ester 15 in 70% ylcld: - IR (film) vmax 2110 (azide), 1780 

(B-lactam), 1750 (ester), 1635 (eneamine); UV (EtOH) X,x 270 nm; NMR (CDC13) 6 2.2 (s, C6H4- 

a), 3.7 (s, CO2CH3), 4.18 (dd, Jl,6=1.5 HZ, J6,7=5Hz C-6H), 4.5 (d, C-7H), 4.78 (dd, Jl,2=10.5 

Hz, C-lH), 5.55 (s, C-4H), 6.45 (d, C-2H), 7.2 - 6.3 (q. C6H4); MS(EI) m/e 313 (M+). The con- 

figuration of the carboxyl group of 15 was tentatively assigned as depicted on the basis of an - 

observed 0.5 ppm downfield shift of the nmr resonance of the C-4 proton of 15 relative to the - 

bicyclic products 11 and 14 obtained from the cyclization of the opposite diastcreomer 1Oa. Cata- - - _ 

lytic reduction (Pt02, 3 hr, rt) of 15 effected reduction of the azide and saturation of the en- - 

amine to give, after acylation with thienylacetyl chloride, the 3-aza-1-dethiacepham 16, (IR (film) 

urnax 1780 (B-lactam), 1750 (ester); NMR (CDCl3) 6 2.25 (s, C4H6CH3). 3.7 (s, CO2CH3) 3.8 

(s, CH$OBH), 3.3-4:25 (m, C-1,2,6-H), 5.2 (dd, C-7H), 5.73 (s, C-4H), 6.2-5.8 (br, NH), 7.3-6.7 

(m, C6H4, C4H3S); MS (FD) n/e 413). Selective reduction of the azide (Pt02, 0.5 hr, rt) afforded 

after acylatioo the 3-aza-1-dethiaceph-l-em 17: IR (film) vmax 1780 (B-lactam), 1750 (ester), - 

1690 (amide), 1664 (enamine); UV (EtOH) A,,, 268, 241 nm; NdR (CDCl3) 6 2.3 (s, C6H4CH31, 3.75 - 

(S, c@$$j), 3.6 (S, Cfi$ON), 4.3 (dd, Jl,6=2flZ, J6,7=5*5%, C-WI), 4.55 Idd, C-1H), 5.4 (dd, C- 

7H), 5.7 (s, C-4H), 5.9 (d, J=8.5Hz, NH), 6.5 (d, Jl,2=1OHz, C-2H), 7.2-6.6 (m, C4H3S, C6H4); MS 

(FD) m/e 411.1236 (calc'd for ClgH2ON304S. 411.1252). 
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The 3-aza-1-dethiaceph-l-em ester 17 possessed very weak antibacterial activity against R. - - 

subtilis at 1000 pg/m15, while the saturated ester 5, like the 3-thia-1-dethia cepham 2, was 

inactive at this concentration. In contrast, the corresponding 3-oxa-1-dethiacepham esters of 1 - 

generally exhibited significant activity in the 50-500 ug/ml range.116 The lack of significant 

biological activity for 16 and 17 may reflect the relatively poor abClity of the 3-aza nitrogen to -- 

participate in the cleavage of the B-lactam bond.8 
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