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THE AZA-ACHMATOWICZ REARRANGEMENT: A ROUTE TO USEFUL BUILDING BLOCKS FOR
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Abstract: N-Acyl 2-furylamines were transformed into 2-alkyl-6-methoxy-hexahydropyridin-3-ones.
The rearranged products are useful building blocks for the total synthesis of alka-
loids and unusual aminoacids.

In connection with various projects, we needed to develop an expeditious route to indolizi-
dine and quinolizidine building blocksl. A method was sought whereby versatile starting materi-
als could be produced under mild conditions. It was surmised that ketones of the type 3b may
become available through the aza analog of the Achmatowicz rearrangementz, using substrates such
as 1 (cf. 1-73a). similar transformations had previously been accomplished only in a format
wherein fully aromatic pyridines result3 (cf. 1-»2). This limitation restricts the usefulness of
the process to a considerable extent, because potential chirality present at the furfurylic me-
thine of 1 would be lost. It was observed that the subtarget enones 3a cannot be made directly
from 1, by either the Achmatowic22 or the Lefebvre4 methods. Apparently, the double bond pres-
ent in compounds of the type 3a causes their rapid destruction under the conditions of the re-

arrangement. Success was finally achieved as described below.
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Starting materials 7-11 were prepared by Ben—IshaiS or Speckamp6 reactions, in good yields
(77-91%)7. Dimethoxy derivatives 12-15 were obtained in excellent yields (chromatographedB) upon
subjection of crude 8-11 to the action of Br2 in methanolg. Each dihydrofuran was produced as a
mixture of four diastereomers, as evident by NMR. These were not separated.
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d. Ac20, pyridine, RT, 97%; e. Br2, MeOH, ether, -40°C, then NH -40°C to RT, 85-95%.
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The double bond in compounds of the type 12 was readily removed with 5% Rh(A1203) under
1500 psi of H2 (25°C)10. The complete survival of a CBZ group (entry 19) demonstrates that these
seemingly harsh conditions are in fact quite mild. Tetrahydrofurans 16-19 were thus obtained in
quantitative yield. Rearrangement of crude 16-18 to the desired heterocycles occurred smoothly
upon exposure to 15 mol% trifluoromethane sulfonic acid in THF (freshly distilled from Na-benzo-
phenone) containing two molar equivalents of water (25°C, 2-3h)11. Compounds 21-23 were formed
stereospecifically, the methoxy group emerging with the axial orientation in each case. Chroma-
tography (Baker 60-200 mesh silica gel, EtOAc/hexanes in various proportions depending on the

sample) provided pure products (74-91%). Monocyclic compound 19 was rearranged under slightly

different conditions, leading to hemiamidal 2912 (95% crude). This unstable compound was not pu-
rified.
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While a full picture of the chemistry of the rearranged products awaits completion of on-
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going investigations, we report that elimination of methanol from 21-23 is readily induced by

refluxing in benzene in the presence of 15 mol% quinolinium camphorsulfonate (QCS)l . For in-
1 2

stance, enamide 24 (R =R —CH ) may be obtained from 21 in 88% yield. Further rearrangement of

24 to enone 25 (R —R2 =CH ) may be achieved with 15 mol% DBU in dry THF (RT, 85%)
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It is recognized that optically active alkaloid synthons could be obtained from optically
active 8-11. Clearly, these could be made from optically active, N-protected furylglycines,
using established methods for amincacid manipulationls. Efficient resolution of (*)-methyl-N-
acyl furylglycinates is in fact readily achieved by the use of esterase enzymes1 . We are ac-
tively pursuing the ramifications of the newly uncovered methodology in connection with the to-

tal synthesis of various alkaloids and unusual aminoacids. Developments in these areas will be

reported in due course17
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J1=2.0, Jp=4.6, J3=10.4 Hz), 6.203 (dt, 1lH, J,=2.3, J2=10.4 Hz), 4.726 (ddd, 1H, J.,=1.9,
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