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A CARBON-INTRODUCED REACTION AT THE C-4 POSITION OF A B-LACTAM 
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Abstract - The reactlon of 4-thia-azetldlnones with dlazomalo- 

nates in the presence of a catalytic amount of rhodlum 111) ace- 

tate afforded the carbon-introduced products at the C -position of 4 

O-lactams. 

Recently, much attention1-'' has been focused on the introduction of functionalized 

carbon units at the C -positlo" of 8-lactams d~rected for synthes~zmg carbapenem 4 

antibiotlcs, such as thlenarnycm, PS-5, and olivanic acid, since these antibiotics 

are currently Very important compounds from the biological pornt of view. We have 

already publlshed12 the synthesis of antibiotic PS-5 related compounds by the applica- 

tion of the above methodology, as shown in scheme 1. 
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Scheme 1 



Scheme 2 
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We report here an alternative c a r b o n - l n t r o d u c e d r e a c t ~ o n u s i n g  carbene insertion re- 

action to sulfur as a key step. 

3-Ethyl-4-methylthio-2-azetidinone was treated with 1 eqiv. of dl-p-nitrobenayl 

a-dlazomalonate in reflux~ng benzene-methylene chlorlde I1 : 1 vlvl I" the presence 

of a catalytic amount of rhodium (111 acetate to afford the 4-substituted product 

(Entry No. 51. The stereochemlstry at the C - and C -positionswasdeduced to be 3 4 

trans based on its nmr data. Slmllarly, 3-ethyl-4-phenylthio-2-azetidinone with 

o-dia~omalonate, under the same reactlo" conditmns, gave the desired product in 

moderate yield (EntryNo. 61. Though both groupsare effective to thls carbene inser- 

tion reactlo", thlophenyl group is superlor to thiomethyl group in terms of reactron 

tlme and yield. 3-1sopropyl-4-phenylth1o-2-azit1d1none (Entry No. 12) and 3-phtha- 

llmldo-4-phenylth10-2-azetid1none (Entry No. 161 with a-diazomalonate also afforded 

the C4-displaced products, respectively. The spectroscop~c data for all the sub- 

strtuted 5-lactams prepared are summarized in Table. 

Interestmgly, treatment of :-substituted 4 - p h e n y l t h ~ o - 2 - a z i t i d i n o n e  with a-diazo- 

acetoacetate in refluxing benzene-methylene chloride I1 : 1 vlvl in the presence 

of a catalytic amount of rhodlum (11) acetate afforded the 4-om-2-azetldmones 

(htq No. 14 and 15) as an inseparable mlxture of E I Z  Isomers, as shown in Table, 

which may be the potential compounds for the synthesls of 1-oxapenems. 

When 4-acetoxy-2-azetidinones were treated with a-d~azomalonate, N-substituted R -  

lactams were produced in moderate yleld (Entry No. 1 % 4 ) .  

Thus, a f a c i l e c a r b o n - i n t r o d u c e d r e a c t l o n  at the C -position of 8-lactams has been 4 

achleved by u s l n g  carbene lnsertlon reaction to sulfur, and the synthesls of carba- 

penem antlbiot~c by the adoptlon of this method is under investigation in thls labo- 

ratory. 
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