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a&tract: The syntbcais of fully protected fi-methyl sqartic acids kon~ (f)_glutamic anhydride has been achieved by 
mems of ring contradoe of the derived nickelacycle followed by Moe of en isocyaide. Tbe intemdate five- 
manbaedringnickelacycleswereisulatedandcharsctcrized~~qlically. 

The synthesis of /3methylaspartic acids is of interest since the erythro isomer is a constituent of certain 
cyclic peptides such as nodularine, motuporine, and the microcystines (cyanoginosines)*. Recently developed 
syntheses of this amino acid are based on the stereoselective alkylation of protected derivatives of aspartic 
acid.293 On the other hand, the bacterium Clostridium tetanomorphum synthesizesthreo-(2S,3S)-3- 
methylaspartic acid from (2Qglutamic acid in a single step by means of a fascinating intramolecular 
rearrangement catalyzed by the cobalamin enzyme glutamate mutase.4*5 ‘&ein we report a conceptually new 

synthesis of protected derivatives of (f)-~methylaspartic acid from the anhydtide of (f)-N-phthaloylglutamic 
acid (1) based on nickelacycles following the reaction pathway outlined in the Scheme.6 
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We have recently shown that the oxidative addition of N-phthaloylglutamic anhydride (1) to 
Ni(COD)bpy pmceeds regioselectively through the C-5 carbonyl group leading, after decarbonylation, to a six- 
membered nickelacycle (2) (Scheme).’ This nickelacycle can equilibrate with the five-membered ring 
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complexes (3) by a p-hydride elimination-insertion process. We expected that addition of the chelating 
diphosphine 1,2bis(diphenylphosphino)ethane (dppe) would shift this e&ilibrium to give a mixture of cis and 
truns five-membered ring nickelacycles. 8 Purthermore, reaction of these nickelacycles with an isocyanide 
would lead to the insertion derivatives (4). Hydrolysis of these inmrmediates would furnish the desired 3- 
methylaspartic acids (Scheme). Employment of an isocyanlde, as a surmgate of carbon monoxide, should allow 
for the differentiation of the carboxyl functions. 

The above transformations were initiated by treatment of (f)-1 with Ni(COD)(bpy) (1.5 equiv)* in THF 
at 50 ‘C for 6.5 h, followed by addition of a solution of dppe (1.5 equiv) in CH2Clg for 16 h. Reaction of the 
intermedia& nickehzycles with r-butylisocyanide (3 equlv) for 3.5 h followed by addition of dibenxoylperoxide 
(1.6 equiv) in THF gave the desired 8methylaspartic acid derivatives after mild acid hydrolysis. This 
transformation was performed ln a single operation, without isolation of intermediates. Treatment with 
diaxomethane afforded a 3:l mixture of three and eqfhro derivatives 5 and 6 in 55 % overall yield from 1. 
Addition of dibenzoylperoxide was found to be necessary in order to obtain the insertion derivatives. lo Similar 
results were obtained with cyclohexylisocyanide (2.7:1 mixture of 7 and 8).9 Interestingly, addition of only 1.5 
equiv of r-BuNC gave a 1:1.3 ratio of isomers, favotig the eryrhro derivative. 

The relatively stable yellow fivemembemd ringnickclacylcs3llcouldbcisolatedasa1.3:lmixtureof 
rruans and cis isomers after addition of dppe. Carbonylation of 3 with 1 atm of CO at 25 ‘C proceeded smoothly 
to yield a 2: 1 mixture of trans and cis 3-mcthylaspartic acid anhydrldes. On the other hand, reaction with t- 
butylisocyanide led to a 2:l mixture mixtum of three and eryfbo derivatives, after acid hydrolysis. 

In summary, we have demonstrated that a synthesis of Bmethylaspattic acids from glutamic anhydride 
is possible by means of organonickel chemistry. Studies are now in progress to search for other bidentate 
ligands with improved stereochemical performances. 
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