Tetrahedron Letters,Vol.29,No.13,pp 1601-1602,1988 0040-4039/88 $3.00 + .00
Printed in Great Britain Pergamon Press plc

VITAMIN 812 PHOTOELECTROCATALYSED (Blz/PEC) SYNTHESIS OF 2-AMINOESTERS
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Abstract: Vit. 812 photoelectrocatalysed addition of alkyl bromides and
carboxylic anhydrides to methyl 2-acetamidoacrylate yields 2-aminoesters.

Conjugate addition to dehydroaminoacids has attracted considerable attention
as a simple route to 2-aminoacids. However, only recently synthetically useful

Cu(I) catalysed addition of Grignard reagents to methyl 2-acetamidoacrylate

has been reported.1

Because of pronounced radiophilicity as a captodative olefins dehydroamino-
acids are of special interest in radical reactions.2

Vit. 812 mediated photoelectrochemical 1,4-hydroaddition of alkyl halides or
carboxylic anhydrides to activated olefins is a mild, non chain radical C-C
bond forming reaction. Catalytic cycle of this reaction consists of seguential
formation and photocleavage of the Co-C bond.3

In this study methyl 2-acetamidoacrylate, readily available from alanine,4
was used as a aEEeptor. The addition of butyl bromide and acetic anhydride lead
to satisfactory yield while reaction time was found longer than in corresponding

additions to methyl acrylate.

Table. Blz/PEC synthesis of 2-aminoesters.?

Vit.B,,e”, hv
R-X + [H,=C(Y)CDOCHy » R-CH,-CH(Y)COOCHy + X~
Entry R X Y vield?(%) Time (h)
1 CH3(CHy) 5 Br NHCOCH 70 5.5
2 H 75 4.5
3 CH5CO CH5C00 NHCOCH 67 7.5
4 H 70 6
5 CH3C00(CH,) 5 Br NHCOCH 72 6

a) Elemental analyses and spectroscopic properties of new compounds are
consistent with the structure.
b) Isolated yield.
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Addition of l-acetoxy-3-bromopropane to methyl 2-acetamidoacrylate gave
2-acetamido-6-acetoxyhexancate (entry 5) which has been used in the synthesis
of 2—aminoadypinate5 and natural unusual amincacids, e.g. gizzerosine.6

Thus, 812/PEC additions of alkyl halides and carboxylic anhydrides to

dehydroaminoacids afford a mild, simple route to 2-aminoacids. The investiga-
tion of the potential of this reaction in preparation of natural product
precursors is continued.

In a typical experiment degassed 100 ml DMF sglution of LiClO4 (2.66 g,

25 mmol), Vit. Byo (0.270 g, 0.2 mmol), l-acetoxy-3-bromopropane (1.086 g,

6 mmol), methyl 2-acetamidoacrylate (0.705 g, 5 mmol) was electrolyzed upon
irradiation7 at 22°C under Ar till current decreased to background. The volatile
materials were evaparated in vacuo and residue was washed with ethyl acetate
then evaporated. Slowly crystalizing oil was chromatographed (SiDz, ethyl ace-
tate/hexane, 4:1) yielding 0.880 g (72%) of 2-acetamido-6-acetoxyhexanoate.

Acknowledgements: A generous gift of Vit. B12 from Prof. Rolf Scheffold
(University of Berne) and support by Polish Academy of Sciences Grant
CPBP 01.13 are gratefully acknowledged.

References and notes

1. C. Cardellicchio, V. Fiandanese, G. Marchese, F. Naso, L. Ronzini,
Tetrahedron Lett., (1985), 26, 4387.

2. S. Mignani, Z. Jancusek, R. Merenyi, H.G. Viehe, J. Riga, J. Verbist,
Tetrahedron Lett., (1984), 25, 1571.

3. a) R. Scheffold, S. Abrecht, R. Orliriski, H-R. Ruf, P. Stamouli, 0. Tinembart
L. Walder, Ch. Weymuth, Pure Appl. Chem., (1987), 59, 363; b) R. Scheffold,
R. Orlinski, J.Am.Chem.Soc., (1983), 105, 7200; c) L.Walder, R.Orlifiski,
Organometallics, (1987), 6, 1606.
A.J. Kolar, R.K. Olsen, Synthesis, (1977), 457.
J.E. Baldwin, P. Harrison, J.A. Murphy, J.Chem.Soc., Chem.Commun., (1982),
818.

6. K. Mori, T. Sugai, Y. Maeda, T. Okazaki, T. Noguchi, H. Naito, Tetrahedron,
(1985), 41, 5307.:

7. -1.4 V vs. Ag/Ag+, thermostated divided cylindrical cell, Pt foil anode,
carbon felt cathode (Sigratherm KFA), Hg 400 W lamp (Philips G/92/2).

(Received in UK 12 January 1988)



