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Recently we reported la a new entry to the pyrrolizidine system. Treatment of a phthalimido- 

cyclopropane 1 with 1.1 eq of hydrazine in hot methanol released an amine (2) which underwent 

spontaneous ring mutation strictly in the Spiro mode, lb thereby leading to 3, and thence 4 and 

S (90% overall yield). In this sequence, one did not detect any fused mode product, 25. 
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It was of interest to examine the feasibility of the process in the instance where the act- 

ivated cyclopropycarbinyl group is ortho to an aromatic amino function. Examination of Drieding 

models suggested to us that the transition state for Spiro mode of attack would involve consid- 

erable angle strain. In contrast, the fused mode of opening would involve much less strain. On 

the other hand, in the fused mode the angle between the nitrogen nucleophile and the vulnerable 

C-C bond of the cyclopropane, approaches 180 02 only when the nitrogen and carbon atoms approach 

each other at rather close distances, In the Spiro mode, the corresponding angles may be 

achieved with potentially less repulsion, The results of our investigation which bear on this 

question are summarized below. 
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Ortho-allylaniline' was converted to 6, mp 91-92°.4 Reaction of 6 with dimethyl diazomalonate 

(1.1 eq of copper bronze, 1.5 eq of diazo cpd-xylene-reflux, 16 hr) afforded a 62% yield of 7,4 

No. 35 

mp 120-.123°. Treatment of 7 with 1:l eq of hydrazine in methanol, under reflux, afforded the 

amine, 8. 4 "la It will be noted that under these conditions amine 2 cyclizes to give 4. * I 
The amine, 

4 
8, was heated at 135' (neat) to afford carbomethoxylactam 9 as a mixture of 

epimers. Decarbomethoxylation of 9 (wet dimethylsulfoxide~180", - 2 hr) afforded 10, mp 139-140'. -1 
The yield of homogeneous 10 from 6 was 59%. _- In addition to its spectral properties, the structure 

of 10 was proven by its reduction-to the known 11 -_ ?-.' ' picrate mp 13S-136D, lit6 133-134'. 
No amino- 

diesters which would have resulted from a fused mode opening could be detected. In summary, a 

viable route to the 1,2_trimethyleneindoline system has been developed. 7 Moreover, a clear prei 

ference for the Spiro mode of ring opening of systems of the type 8 is apparent, though the V 
reasons must await a more precise knowledge of the trajectory of attack in the opening of 

activated cyclopropanes by nucleophiles. 
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