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REARRANGEMENTS OF N-ACYL-2-AZA-1,5-HsXADIENES APPLICATION TO SYNTHESES OF 

TRAECHELANTNAMIDINE 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 traechelanthamldlne (4) and supinl- 

dine (2) via an N-acyllminlum ion rearrangement-cycllzatlon are described. 

During the course of a study of N-acyl-2-aza-1,5-hexadlene rearrangements we found that 

treatment of carblnolamlde L with formic acid gave pyrrolizidinone ,$ (mp 59-6O'C.) as a sin- 

gle stereolsomer in a 81% yield. 2,3 Although the mechanistic details of this transformation 

OH 

HCCOH_ 

remain to be established, It 1s conceivable that the reaction Involves an initial N-acyl-2- 

aza-Cope rearrangement 
1 

mate ,$.4'5 

to afford N-acyliminlum Ion 2 followed by cyclizatlon of 2 to for- 

This letter describes the application of this rearrangement to the synthesis of 

the sunple pyrrollzldlne bases traechelanthamldme (ft) and suplnldlne (,5).6'7 

4 5 

Our plan for adapting this reaction to the synthesis of pyrrolizidine alkaloids called 

for the preparation of pyrrollzldlnone 16 followed by an appropriate degradation of the C-2 
'VL 

sldecham. The synthesis of $,$ was accomplished In the following manner. Treatment of 
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X 

Q k Q X=OEt gX=OH 
gx=c1 ll_X=NB 

‘2 12 R=CHO 0 

E R=H 13 

aldehyde k8 with benzyloxymethyl lithium gave allyllc alcohol 1 (89%). 
9,lO 

Alcohol: "as 

subjected to the orthoester Claisen rearrangement [CH3C(OEt)3, CH3CH2COOH, 145'C, 21hI 
11 

and the resulting ester t was saponlfled (10% aq. NaOH) to afford carboxylrc acid 2 (86%). 

Treatment of 2 with thionyl chloride gave acid chloride JJ (83%) which "as converted to 

acyl azide Q. upon treatment with sodium aside in acetone-water Aside g "as warmed in 

benzene (reflux, lh) and the resulting crude isocyanate was treated with Grignard reagent 

J.J12 in tetrahydrofuran to afford amrde ,JJ in a 62% overall yield from 10. 
13 

When g "as 

stirred in formic acid at room temperature for Zlh, brcyclic lactams 14, $,5, and ,@, (mp 

81.5-82.5'C) were isolated in 9%, 70X, and 10% yields, respectively. 
12" 

The synthesis of 16 

"as completed by saponification of g (941, NaOH-MeOH-Hz@. 

With the required ring system in hand, degradation of the C-2 sidechain proceeded as 
15 

follo"s. Treatment of ,J& with mercuric oxide and iodine In carbon tetrachloride gave a 

separable mixture of iodides &J, in a 30% yield along with considerable amounts of bensalde- 

hyde as a major side product Even though lJ "as converted in a 96% yield to pyrrolidinone 

JJ! (mp 58-59'C) 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 J& (Hz, Pd on C, EtOH) followed by selective acylation (Ac20, pyridine) of the 

resulting diol @ gave acetate 3 (mp 108-109°C) in a 94% yield. Degradation of ,$$ as 

described for fi (HgO, 12,CC14,850C, 6h) gave a mixture of iodides 3 (89%)17 which "as 

converted to traechelanthamldine (4) upon treatment 

followed by lithium aluminum hydrl:e (78%).18 

with trl-g-butyltin hydride (90%) 

(67%; DBU, benzene, 80°C, 9h)lg 

Alternatively, dehydrohalogenatlon of 2~ 

followed by reduction of the resulting allyllc acetate 2~ 

with lithium aluminum hydride gave supinidine (z) in a 93% yield. 20,21,22 

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

been developed. The route features an N-acylimlnlum lonrearrangement-cyclization 
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and couples a Curtlus rearrangement with an isocyanate addition reaction as an efficient 

sequence for generatlng the iminium ion precursor. The route is stereoselective and, in 

principle, could be rationally modified to afford C-l lsomerlc 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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