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Abstract----Palladium catalyzed carbonylation into vinyl halide 10 afforded
carbacepham 1] in good yleld. The introduction of methoxycarbonyl group at C-4
position of carbacepham was achieved by conversion of methoxy group Intreduced by

anodic oxidation in MeCN-MeOH to carboxyl group.

The search for §-lactam antibiotics possessing enhanced activity and resistance to f-lactamase has
generated strong interest in methods of preparing the carbacephem and carbapenem skeletons. We
have already reported the new synthetic methed of c-methylene-B-lactams by use of palladium
catalyzed carbonylation into 2-bromoallylaminé derivatives.! This procedure prompted us to

develope a new synthetic method of bicyclle f-lactam 5 from viny! halide 4,
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In order to prepare vinyl halide 4, the attempt to convert the carboxyl group of cyclic amino acid 3
such as proline(n=1) or pipecolinic acidin=2}, Into vinyl halide was made. Plpecolinic acld 3g was

converted to aldehyde 6 by usual method, which was treated with CBr4-PPhg to afford vinyl

dibromide 7. Treatment of 7 with excess n-BuLiZ was followed by converslon of protecting group
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from tosyl group to benzyloxycarbonyl group?, Addiuon of HBr to compound 84 followed by
protection of amino group with ZCl provided vinyl bromides, 9a and 9b in a ratia of 1 to 1.
However,the latter vinyl halide 9b could eastly give back to acetylene 8. Removal of the protecting
group of 9a with HBr-AcOH aflorded the desired vinyl bromide hydrogen bromide 10, which was
successlully converted to bicyclle B-lactam 11 by palladium catalyzed carbonylation. Namely, a
solution of vinyl halide 10, Pd(QAclg(2 mol %], PPh3(4 mol %) and n-BugN{(2.5 eq in
hexamethylphosphoric triamide{(HMPA) was heated at 100°C for 4 _h under carbon menoxide{l atm)

to give B-lactam 11 in 78 % yleld,
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In order to introduce the carboxy! group at C-4 position of carbacepham 11, the anodic oxidation
should be a suitable method because the methoxy group at the o-position of lactam® Introduced by
the anodic oxidation could be replaced by carbon nucleophile.® Thus, the electrochemical oxidation
to f-lactam 11 was carried out In an undivided cell using platinum plales as electrode in MeCN-MeOH

(9:1} contalning Et4NBF4 as supporting clectrolyte . Afier 2.1 F/mol of electricity was passed
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through the solution, methoxylated compounds 12, 13 and 14 were oblained in 34 9, 8 %, and 21 %
ylelds, respectively.? Since the allylic position should be easy to oxidize for the electralysis, 5P g-
methylene-B-lactam 11 was hydrogenated with PtOg to give compound 15 as a single product. The
methyl group of compeund 15 should be oriented to the f-position because the catalyst might
approach from the less hindered site. When 2.0 F/mol of electreily was passed through the MeCN-
MeOH(9:1} solution of compound 15, inseparable mixture of methoxylated compounds 16 and 17 was
obtalned in 84 % yield. The nmr spectrum indicated that the ratio of 16 to 17 was 7 to 1. Treatment of
the mixture of 16 and 17 with allylsilane in1 the presence of BF3Et208 gave compound 18 in 67 %
yield along with compound 19 {17 % yleld).g The latter compound 19 should be obtained from

compound 17 by treatment with BF3Et20 in the presence of a small amount of water.
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Compound 18 was treated with RhCly in the presence of K2COg in EtOH followed by treatment with

0s0,4 and NalO4 to give aldehyde 21 in good yleld. Oxidation of compound 21 with CrO3 provided

carboxylic acld, which was converted into methyl ester 2210 by treatment with CHaNo.
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These results suggested that palladium catalyzed carbonylation into vinyl halide 10 aflorded

bicycllc B-lactam 11 in good yleld. In order to inlroduce the carboxyl group at C-4 position of

carbacepham skeletone, introduction of the methoxy group to the o-position of lactam by anedic

oxldation was a good procedure because carbon nucleophile could be introduced to the methoxylated

position. If proline was used for this reactlon, carbapenam skeleton would be formed.

Further studles are In progress.
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