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The pyrrolizidine alkaloids possess a wide range of physiological proPerties. Many of them are hepa 

totoxic or carcinogenic while others have antihypertensive or anticancer activity.4 We report a new syn- 

thesis of the simplest members of this family of alkaloids- (f)-isoretronecanol (1) and (~)-trachelanthami- 

dine (2). 
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The key step in this approach is the cyclopropyl imine rearrangement of equation 1 .5 Thus, when 
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the imine 3 is nfluxed in xylems containing a catalytic amount of ammonium chloride, the pyrrolizidine 

4 is isolated in 76% yield.6 Catalytic reduction is known to convert compound 4 into ethyl isoretronecano- 

late which can be reduced with lithium aluminum hydride to give (*)-isomtronecano17 or epimerized with 

base8 and then reduced to yield (It)-tmchelanthamidine (eq. 2). 
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The prepamtion of the critical cyclopropyl imine 3 was not trivial. The initial approach which was 

attempted was an addition-elimination reaction as in equation 3. In fact, imino ethers are known to react 

-3 (3) 

5 

with ethyl acetcacetate9 and benzylnitrile. 
10 

lmino ether 5 was prepared easily from pyrmlidone and 

dimethyl sulfate’ but the anion of ethyl cyclopmpanecarboxylate could not be obtained even by using 

lithium diisopropyl amide at -78’. Only self-condensation of the ester was obtained. To test the addition- 

elimination idea, the anion of ethyl acetate was combined with imino ethers but there was no reaction. 

Apparently, a more stable anion is required as in the documented examples. 
9,lO 

A second attempt to prepare the imine 3 was based on the Mundy rearmngement (eq 4). 
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reports that acyl la&m 6 (R=H) rearmnges when heated with calcium oxide to give l-cyclopropyl-l- 

pyrroline in 73 % yield. 
11 

The ester analogue (R=CO,Et) was prepared and subjected to a variety of 

reaction conditions but none of the desired imine 3 was obtained. 

A successful synthesis of the crucial cyclopropyl imine was developed and is outlined in Scheme 

1. The dianion of ethyl acetoacetate is alkylated smoothly to give keto ester 7 in 97% yield. Cyclopro- 

panation with ethylene bromide in the presence of potassium carbonate in dimethylformamide (DMF)l* 

followed by ketalization gives the olefin 8 in 93% yield. Ozonolysis in 957 ethanol/methylene chloride 

at -78’ followed by reduction with sodium borohydride gives the primary alcohol which is converted into 

the mesylate 9 with methanesulfonyl chloride (MsCI) in triethylamine. This ester alkylates potassium phtha- 

limide’ 3 ’ In refluxing benzene containing catalytic benzyltrimethylammonium chloride in quantitative yield. 

Liberation of the amino group with aqueous hydrazine 
14 

in refluxing ethanol and acid hydrolysis of the ketal 

produces the imine 3 in 47% yield. Despite the length of the preparation, the ovemll yield from ethyl 

acetoacetate is 42%. 

More complex analogues potentially con be produced in a similar manner and this is currently under 

investigation as wel I as other approaches to the pyrmlizidine skeleton. 
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