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Abstract----Palladium catalyzed carbonylatlon Inlo vlnyl hallde 1I1 afforded 

carhacepham U In good yleld. The Introductlon of methoxycarbonyl group a t  C-4 

posltlon of carbacepham was achleved by converslon of methoxy group Introduced by 

anodlc oxldatlon In MeCN-MeOH to carboxyl group. 

The search for p-lactam antlblotlcs possessing enhanced actlvlty and reslslance to p-lactamase has 

generated strong Interest In methods of prepal-Lng the carbacephem and carbapenem skeletons. We 

have already reported the new syntl~etlc method of a-methylene-0-lactanls by use of palladlurn 

catalyzed carbonylatlon Into 2-bromoallylamhe d e r f ~ a l i v e s . ~  This procedure prompted us  to 

develope a new synthetic method of blcycllc b-lactam 5 from vlnyl hallde % 

In order to prepare vinyl hallde 4. the attempt to convert the carboxyl group of cycllc amlno acld9 

such a s  prolIne(n=ll or plpecollrUc acfdln=ZI. Into vlnyl hallde was made. Plpecollnlc acld &j was 

converted to aldehyde 5 by usual method. whlch was treated wlth CBrq-PPhg to afford vhyl 

dlhromlde Z. Treatment of Z wlth excess n - ~ u ~ l ~  was followed by converslon of protecting group 



lrom tosyl group to berlzylaxycarbonyl group3. Addltlon 01 HBr to compound R~ followed by 

protection of amlno group wlth ZC1 provlded vinyl bromldes. and gh In a ratlo of 1 to 1. 

However.the latter vlnyl hallde 9l.1 could easlly glve back to acetylene 5 Removal of the protecting 

group of 2a with HBr-AcOH alforded the deslred vlnyl bromlde hydrogen bromlde 19. whlch was 

successfully converted to blcycllc p-lactam fi by palladlurn catalyzed carbonylatlon. Namely, a 

solutlon of vlnyl hallde 10. Pd(OAc12(2 mol %I. PPh3(4 nlol %I and n -BqN(2 .5  eql In 

hexamethylphosphorlc trlamlde(HMPAJ was heated at  100'C lor 4 h under carbon monoxlde(1 atml 

to glve p-lactam 11 In 78 %yield. 
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In order to Introduce the carboxyl group at C-4 posltlon ol carbacepham 11. the anodlc oxldatlon 

should be a sultable method because the meihoxy group at  Ihe a-poslllon ol lactam5 Introduced by 

the anodic oxldatlon could be replaced by carbon nuc~eophlle.~ Thus, the electrochemlcal oxldauon 

to p-lactam 11 was carrled out in an undlvlded cell ustng plaUnunl plates a s  electrode In MeCN-MeOH 

(9:1] contalnlng Et4NBF4 a s  supporting eleclrolyte . Alter 2.1 F/mol of eleclrlclty was passed 
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through the solutlon. melhoxylaled compounds l2.U and &were obtallled in 34 %. 8 %. and 21 % 

ylelds. respectively.7 Since the allylic positlon should be easy to oxldlze for the e ~ e c t r o l y s l s . ~ ~  a- 

rnethylene-jl-lactam 11 was hydrogenated wlth PtO2 to give compound =as a slngle product. The 

methyl group of compound L5 should be oriented lo the jl-posltlon because the catalyst rnlght 

approach from the less hindered slle. When 2.0 Flmol ofelectrlclty was passed through the MeCN- 

MeOH(9: 1) solutlon of compound 15, inseparable mixture of methoxylated compounds 16 and dZ was 

obtlned in 84  % yield. The nmr spectrum bldlcated that the ratlo of= to 1Z was 7 to 1. Treatment of 

the mlxture of 16 and 17 wlth allylsllane irl the presence of ~ ~ ~ ~ 1 2 0 ~  gave compound Lt3 In 67 % 

yield along with compound a 1 1 7  % yleldl.9 The latter compound L9 should be obtalned from 

compound 17 by treatment wlth BF3EtzO in the presence of a small amount of water 
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Compound 18 was treated with RI1Cl3 in the presence o f K ~ C 0 3  in ELOH followed by trealnlent with 

Os04 and NalO4 to give aldehyde 21 in good yleld. Oxldation of compound 21 wlth CrO3 provided 

carboxyllc acld, whlch was converted Into methyl ester 2210 by treatment wlth CHZNZ. 
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These results suggested that palladium catalyzed carbonylatlon Into vlnyl hallde 10 alTo~ded 

bicycllc p-lactam fi m good yleld. In order to introduce the carboxyl group at C-4 posltlon of 

carbacepham skeletone. introductlon of the methoxy group to the a-positlon of lactam by anodlc 

oxldatlon was a good procedure because carbon nucleophlle could be Introduced to the methoxylated 

posltlon. lf p r o h e  was used for this reaction, carbapenam skeleton would be formed. 

Further studles are in progress. 
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