
Pergamon 

0040-4039(95)00681-8 

Tetrahedron Letters, Vol. 36, No. 23, pp. 4063-4064, 1995 
Elsevier Science Ltd 

Printed in Great Britain 
0040-4039/95 $9.50+0.00 

T h e r m a l  R e a r r a n g e m e n t  o f  E n a n t i o e n r i c h e d  ¢ t - H y d r o x y  I m i n e s  - I I .  
Formal Synthesis of (-)-Perhydrohistrionicotoxin. 

Philippe Compain, Jacques Gor6 and Jean-Michel Vat~le* 

Laboratoire de Chimie Organique I ,  associd au CNRS, Universit~ Claude Bernard 
CPE-Lyon, 43 Bd. du 11 Novembre 1918, 69622 Villeurbanne, France. 

Abstract  : Synthesis of(+)-l-benzyl-l-azaspiro[5.5]undecan-7-one 6 from ct-ketol 1 ,via  a 
1,2-suprafacial chirality transfer, is described. 

In the preceding paper l, we have shown that thermal rearrangement of enantioenriched ct-allyl and a- 

trimethylsilylpropargyl c~-hydroxy imines proceeded with a complete 1,2-transfer of chirality. However, it still 

remained to determine the sense of chirality of the newly created stereogenic center formed in the transposition. 

In this communication, we answer unambiguously this question via a correlative asymmetric synthesis 

involving an iminium ion-vinylsilane cyclization as a key step. Moreover, 1-benzyl-1-azaspiro[5.5]undecan-7- 

one 62, 3 implicated in the correlation is a precursor of (-)-perhydrohistrionicotoxin 84 obtained via its depentyl 

derivative 7, a significant neurophysiological tool to study the mechanism of action of cholinergic agonists in the 

neuromuscular system 5. 

Firstly, enantioenriched ct-ketol 1 (>96% ee), obtained as described in the preceding paper, was 

converted to the N-benzyl imine 26 which was in turn heated at diglyme reflux for 2h to provide a-amino ketone 

3 in 84% yield [ [a]D-86 (c 1.93, CHCI3)] (Scheme 1). 
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As a prelude to cyclization, semi-hydrogenation of 3 was performed in the presence of Pd/BaSO4 and 

quinoline to give stereochemically pure Z-vinylsilane 47 [COD-54 (c2.27,CHC13) in 67% yield (Scheme 2). 

Then, cyclization 8 was efficiently accomplished by treatment of 4 with an excess of paraformaldehyde at 70°C 

in acetonitrile in the presence of 1 equiv, of camphorsulfonic acid to afford the spirotetrahydropyridine 59 in 
73% yield [ [Ct]D +11 (c 1.88, CHCI3)]. Finally, hydrogenation of the double bond of 5 was sucaessfully 

realized, without affecting the N-benzyl group, in the presence of Adams' catalyst to provide (+)-6 in 54% yield 
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[ [Ct]D + 15 (c 2.06, CHCI3)] identical in all respects with a sample 10 obtained from (-)-2-cyano-6-oxazolo 

piperidine 2c. 
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Scheme 2 

The sense of  chirality of the spiropiperidine 6 demonstrates that the rearrangement of 0t-hydroxy imine 2 

proceeds by a 1,2-suprafacial shift providing c~-amino ketone 3 which is consequently heterofacia111 with respect 

to the starting a-ketol 1. 

In conclusion,  the asymmetr ic  synthesis of 6, an advanced intermediate  of  the synthesis  of(.) .  

perhydrohistrionicotoxin 8, described herein, highlights the power and great synthetic value of the rearrangement 

of ¢t-hydroxy imines. Other applications of this rearrangement are underway in our laboratories. 

Acknowlfdements. One of us (P.C.) thanks Minist~re de l'Enseignement Suptrieur et de la Recherche for a fellowship. 

References  and  notes  : 

1. Compain, P. ; Got6, J. and Vat~le, J.M. accompanying paper. 

2. For synthesis of 1-azaspiro[5.5]undecanone derivatives see : (a) Duhamel, P. and Kotera, MJ. J.Org.Chem. 1982, 47 
1688-1691. (b) Holmes, A.B. ; Russell, K. ; Stern, E.S. ; Stubbs, M.E. and Wellard, N.K. Tetrahedron Lett. 1984, 25, 4163- 
4166. (c) Zhu, J. ; Royer, J. ; Quirion, LC. and Husson, H.P. Tetrahedron Lett. 1991, 32, 2485-2488. 

3. For a practical and short synthesis of (-+)-l-benzyl-l-azaspiro[5.5]undecan-7-one : Compain, P. ; Got6, J. and VatNe, J.M. ; 
Synth.Commun. in press. 

4. Corey, E.J. ; Amett, J.F. and Widiger, G.N.J.Amer.Chem.Soc. 1975, 97, 430-431. 

5. (a) Daly, J.W. ; Progress in the Chemistry of Organic Natural Products, eds. Herz, W. ; Grisebach, H. and Kirby, G.W. ; 
Springer Verlag, Berlin, 1982, vol.41, pp 205-340. (b) Gessner, W. ; Takahashi, K. ; Witkop, B. ; Brossi, A. and 
Albuquerque, E.X. Helv.Chim.Acta 1985, 68, 49-55. 

6. Vat~ie, J.M. ; Dumas, D. and Gor~, J. Tetrahedron Lett. 1990, 31, 2277-2280. 

7. The homogeneity of the Z-double bond and its configuration were confirmed by 13 C and l H NMR spectroscopy. 

8. Daub, G.W. ; Heerding, D.A. and Overman, L.A. Tetrahedron, 1988, 44, 3919-3930. Castro, P. ; Overman, L.E. ; Zhang, 
X. and Mariano, P.S. Tetrahedron Lett. 1993, 34, 5243-5246. 

9. Satisfactory analytical and spectral data were obtained for all new compounds. 

10. Spectral data and value of specific rotation of an authentic sample of (+)-6-[+ 15 (c 1.57,CHC13)] were kindly provided by Dr 
JJ~oyer (ICSN, Gif sur Yvette, France). 

11. Definition of homo- and heterofacial : Eliel, E.L. ; Wilen, S.H. and Mander, L.N. in Stereochemistry of Organic Compounds, 
John Wiley, New York, 1994, p 127. 

(Received in France 8 March 1995; accepted 7 April 1995) 


