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REARRANGEMENTS OF N-ACYL-2-AZA~1,5-HuXADIENES APPLICATION TO SYNTHESES OF
TRAECHELANTHAMIDINE AND SUPINIDINE

David J Hart* and Teng-Kuei Yang
Department of Chemistry, The Ohio State University, Columbus, Ohio 43210

Summary Efficient syntheses of the pyrrolizidine bases traechelanthamidine (4) and supini-
dine (é) via an N-acyliminium 1on rearrangement-cyclization are described.

During the course of a study of N-acyl-2-aza-1,5-hexadiene rearrangements we found that
treatment of carbinolamide ] with formic acid gave pyrrolizidinone 2 (mp 59—60°C.) as a sin-

gle stereoisomer 1in a 81% y1eld.2’3 Although the mechanistic details of this transformation
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remain to be established, 1t 1s conceivable that the reaction 1nvolves an initial N-acyl-2-

aza-Cope rearrangement1 to afford N-acyliminium ion % followed by cyclization of % to for-

mate 2 4,5 This letter describes the application of this rearrangement to the synthesis of

the simple pyrrolizidine bases traechelanthamidine (Q) and supinidine (,é).6’7
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Our plan for adapting this reaction to the synthesis of pyrrolizidine alkaloids called
for the preparation of pyrrolizidinone 16 followed by an appropriate degradation of the C-2
AT

sidechain. The synthesis of %Q was accomplished in the following manner. Treatment of
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9,10
aldehyde 68 with benzyloxymethyl lithium gave allylic alcohol 7 (89%). Alcohol 7 was

subjected to the orthoester Claisen rearrangement [CH C(OEt)3, CH3CH2C00H, 145° c, 21h]11
and the resulting ester % was saponified (10% aq. NaOH) to afford carboxylic acid 2 (86%).
Treatment of 2 with thionyl chloride gave acid chloride %2 (83%) which was converted to
acyl azide k& upon treatment with sodium azide in acetone-water Azide %% was warmed in
benzene (reflux, lh) and the resulting crude 1socyanate was treated with Grignard reagent
k%lz in tetrahydrofuran to afford amide %% in a 62% overall yield from %8.13 When %% was
stirred in formic acid at room temperature for 21h, bicyclic lactams 14, %2, and %g (mp
81.5-82.5°C) were isolated in 9%, 70%, and 10% yields, respectively.l The synthesis of %2
was completed by saponification of ké (947, NaOH-MeOH—HZO).

With the required ring system in hand, degradation of the C-2 sidechain proceeded as
follows. Treatment of %2 with mercuric oxide and iodine 1n carbon tetrachloride15 gave a
separable mixture of iodides %Z in a 30% yield along with considerable amounts of benzalde-
hyde as a major side product Even though %Z was converted in a 96% yield to pyrrolidinone
k% (mp 58—5900) upon treatment with tri-n-butyltin hydride 16, we decided to exchange the
benzyl blocking group for one which would be less susceptable to degradation. Thus, hydro-
genolysis of %m (H Pd on C, EtOH) followed by selective acylation (Ac20, pyridine) of the
resulting diol kﬂ gave acetate 20 (mp 108~ -109° C) in a 947 yield. Degradation of 20 as
described for 16 (HgO, 1, CCl4,85 C, 6h) gave a mixture of iodides 21 (897%) 7 which was
converted to traechelanthamldine (4) upon treatment with tri-n-butyltin hydride (90%)
followed by lithium aluminum hydrlde (78/) Alternatively, dehydrohalogenation of 21
(67%; DBU, benzene, 80° C, 9h) followed by reduction of the resulting allylic acetate %%
with lithium aluminum hydride gave supinidine (2) in a 937 yield. 20,21,22

In summary, a new entry to both reduced and 1,2-dehydropyrrolizidine alkaloids has

been developed. The route features an N-acyliminium lon rearrangement-cyclization
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and couples a Curtius rearrangement with an isocyanate addition reaction as an efficient
sequence for generating the iminium ion precursor. The route is stereoselective and, in
principle, could be rationally modified to afford C-1 1someric and C-7 oxygenated pyrroli-
zidine alkaloids. Studies directed toward this end will appear in the full account of our

studies on N-acyl-2-aza-1,5-hexadiene rearrangements.
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