
Tetrahedron Letters Vol. 22, pp 719 - 722 
@Pergamon Press Ltd. 1981. Printed In Great Britain 

OOJO-4039/81/0215-0719802.00/O 

A DIASTEREOSELECTIVE ROUTE TO (~)-I.~oRETRoNECANOL 

Wilhelm Flitschx and Petra Wernsmann 

Organisch-Chemisches Institut der Universitat Miinster 

Orleans-Ring 23, D-4400 Miinster (Western Germany) 

Abstract: N-Unsubstituted imides react with l-carboethoxycyclopsopyltri- 

phenylphosphonium tetrafluoroborate to yield N-acyl-A -pyrroline, 

pyrrolizidine, and indolizidine derivatives. 

There is much interest 
I) 

in l-substituted pyrrolizidine derivatives 

because of the wide distribution of alkaloids containing these compounds 

and their wide range of physiological properties 2,3,14) 
. 

We report on the total synthesis of one of the simplest members of this 

series of alkaloids - ('I-isoretronecanol (la). - The key step in this ap- 

preach is the reaction of sodium succinimide with l-carboethoxycyclopropyl- 

triphenylphosphonium tetrafluoroborate (2) 4, in boiling xylene. Separation 

of the crude product by silicagel column-chromatography and purification by 

crystallization from n-hexane affords I-carboethoxy-A 198 -dehydro-5-oxo- 

pyrrolizidine (2)5'6' in 84.1 % yield') (m.p. 62OC). Subsequent reduction 

of the double bond with platinum dioxide in acetic acid 
8) 

proceeds quanti- 

tatively with high stereoselectivity. The purity of the colourless oil was 

determined by GLC analysis, which revealed the presence of 2.5 s/o of (k)-exo- 

1-carboethoxy-5-oxo-pyrrolizidine (Id) beside 97.5 '$ of the thermodynam- - 

ically less stable (f)-endo-ester lc 9,101 - . & is convertedirto (+I-iso- 

retronecanol (la) 
11) 

- by reduction with lithium aluminium hydride in 83.2 % 

yield. 
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la R’= H, R2= - CH20H, X = H, 

b R’ = CH20H, R2= H, X = H, 

2 R’ = H, R2= C02Et, X = 0 

d R’ = C02Et, R2= H, X = 0 

CO,Et 

ti 
N 

0 

Since lc epimerizes - to id with I$-diaza-bicyclo(k.3.O)non-5-en in 

boiling benzene (60 %J8) the synthetic pathway described herein also 

provides an approach to (z)-trachelathamidine (lb). - 

The reaction of the cyclopropylphosphonium salt 2 with the anions of 

glutarimide and diformyl imide under the reported conditions results in the 

production of the indolizidine 2 (68.4 %), and the pyrrolidine 5 (47.3 %) 

respectively. 
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We also investigated the possibility of converting monothioimides into 

the annelated bicycles, since A. Gossauer 12) 
reports that thioimides should 

react with phosphoranes readily and regiospecifically at the thiocarbonyl 

13) group . Under basic conditions in boiling xylene the reaction of mono- 

thiosuccinimide and monothioglutarimide with 2 leads disappointingly to low 

yields of the expected products 2 (27.9 %I, and _$ (14.6 %I, the thioderi.- 

vatives 6a (19.7 %), - and 6b (6 %) and the products of the nucleophilic ring _ 

opening 7a (29.2 %) and 7b (13.7 %) are found as well. - - 
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We are working on the application of this methodology to the synthesis 

of more complex pyrrolizidines and of the mitomycin skeleton. 
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