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Application of the Asymmetric Chelate-Enolate Claisen Rearrangement
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Based on their structural relationship to sugars, polyhydroxylated piperidines (azasugars) and pipecolinic
acid derivatives are interesting candidates for the inhibition of various glycosidases. Protonated azasugars act
as transition state analogues of these enzymes.I These naturally occurring alkaloids are closely related to
sugars, only the ring oxygen is replaccd by nitrogen. Recently, Bols et al. reported the synthesis of isofago-
mine.” a new type of glycosidase inhibitor. In this structure the nitrogen replaces the anomeric carbon atom
instead of the oxygen. Isofagomine in the N-protonated form is especially suitable to mimic a carbenium ion,
which is a reasonable intermediate in the enzymatic glycosyl cleavage. Therefore isofagomine is the strongest

¢ Claisen rearrangement of amino acid esters, proceeding
iral alcohols are employed, the corresponding chiral amino
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xvlated piperidine alkaloids,” we investigated an approach to this class of compounds, based on this chelate
enolate Claisen rearrangement. As a target an isomer if isofagomine, 5-epi-isofagomine (J) was chosen.

The required, suitable protected chiral allylic ester 3 was easily obtained from the protected unsaturated
alcohol 1.° Chelate-enolate Claisen rearrangement,’ using LDA as a base and zinc chloride as chelating agent.
gave rise to the y,6-unsaturated amino acid 4. Because of their low polarity, the N-protected amino acid could
be purified directly by flash chromatography. For the following decarboxylation step, the Barton procedure,
developed for amino acids, was used.” Subsequent Sharpless dihydroxylation® of the protected unsaturated

the protecting groups had to be removed. Catalytic hydrogenation «

therefore the benzyl group was removed with trimethylsiiyl iodide. Cleavage of the ketal and subsequent ion
5 ; L Lo . oy 10

exchange chromatography provided 5-epi 1sofagomine (9).
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In conclusion we have shown that the chelate-enolate Claisen rearrangement is not only a suitable

method for the construction of unsaturated amino acids, but can also be applied to other classes of natural

products such as alkaloids.
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8: 'II NMR (300 MHz, CDCls): & = 1.36 (s, 3H), 1.41 (s, 3H), 1.87 (m, 1H), 2.49 (m, 1H), 2.63 (m. 2H).
3.32 (m, 2H), 3.35 - 3.77 (m, 4H), 4.47 (d, J= 119 l1z, 1H), 4.55 (d, /= 11.9 Hz, 1H). 7.30 (m, 5H); Bc
N\1R (75 MHz. CDCl3): 8 = 26.63, 26.73, 39.58, 46.25, 48.25, 48.92, 66.29, 72.77. 73.34. 80.37, 108.33,
127.56, 127.62, 128.34, 128.41, 138.32; [a];o =-82.2°(c 0.2, CHCl5).

10 9: 'IINMR (CDCls): & = 2.10 (m, 1H), 2.75 (m, 3H), 3.07 (dd, J = 13.4, 2.4 Hz, 1H), 3.60 (m, 3H). 3.80
(m. 1H); *C NMR (CDCls): & = 39.76, 43.75, 47.61, 62.69, 68.88, 69.95; o ] =-10.3° (¢ 0.5, MeOH).
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