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We have already reported that the umpolung reaction to a-imino ester with organoaluminum reagents proceeded
smoothly to give the N-alkylated products in high yields. Although N-alkylation reaction of a-imino estersis a useful
method for preparing a-amino acids and various nitrogen-containing compounds, products are limited to simple
N-alkyl-a-imino esters which are protected, with p-methoxyphenyl, tolyl, and pchlorophenyl groups. Therefore, the
protecting groups on nitrogen of these products need to be deprotected to transform amino acids or any other
bioactive compounds. In this work, we investigated an umpolung reaction of N-silyl-a-imino ester with Grignard
reagent to afford the desired free a-amino esters. The product can be transformed into bioactive compounds without
N-deprotection.

First, N-alkylation reactions of N-silyl-a-imino ester 1 with various organometallic reagents were examined and
the results are shown in Table 1. The reaction with organoaluminum, organolithium and Grignard reagents
proceeded in good to high yields (Entries 1-3). The scope of substrates were also examined. The substrates with
various esters such as Me, Et, iPr, and tBu groups were also tolerated and gave N-alkylated products 2 in good to
high yields (Entries 3-6).The reaction of a-imino esters having substituent R with electronwithdrawing and -donating
groups were well-tolerated to give the desired products in high yields (Entries 7 and 8).

Moreover, we found that the N,N-dialkylation via rearrangement of a silyl group proceeded smoothly when the
first N-ethylation was performed at 50 °C and benzyl bromide (BnBr) was used as an electrophile to provide the
N-ethyl-N-benzylated product 4 in 59% yield (Table 2, entry 2).

Futher application of N-alkylation was conducted as shown in Scheme 1. When the 4-chlorobutyl Grignard
reagent was used at 0 °C, N-alkylation followed by intramolecular cyclization proceeded to give the 5-membered
product and 6-menbered product in 7% and 72% yields, respectively. When the reaction was carried out at 50 °C, the
desired 5-membered product was obtained selectively in 84% yield.

In conclusion, we found that N-alkylation reaction of N-silyl-a-imino esters with Grignard reagents gave the
a-amino esters which could be easily transformed into bioactive compounds without N-deprotection.




