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Summary : The mesoionic derivative of N-nitrosoproline (2), reacts 
with PhCEC-COOH and TFA to form the N-amino-2-pyrrolidones 4 and 5 
respectively. Compounds 4 and 5 are formed in good yield by a 
nove I intramolecular redox process, and their structures were 
determined by x-ray diffraction. 

During efforts to chemically simulate the microsomal a-hydroxylation of 

N-nitroso aminesl, the prol ine (1) derived mesoionic compound 2 was prepared.2 

Compound 2 reacted with a variety of acetylenes in a r4s+,2s fashion followed 

by the extrusion of CO2 to form 5,6-dihydro-4H-pyrrolo(l,2-b)-pyrazoles 

(3) e2 This transformation was used in a one step synthesis of the unusua I 

natura I product withasomnine (3; X=Ph, Y=H) .3 Unfortunately this synthesis 
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gave a mixture of withasomnine and the undesired regioisomer (3; X=H, Y=Ph) 

in the ratio of 1:3. Efforts to reverse the preference f a i I ed, and the 

cycloaddition of 2 with PhCEC-COOH was investigated.4 Careful analysis of 

the reaction mixture showed withasomnine (7%), its regioisomer (5%) and a 

major product (4, 86%) with unexpected physical properties.5 The structure 

of 4 was elucidated by single crystal x-ray diffraction analysis. The 

crysta Is be longed to the orthorhombi c space 

b=23.940(5), and c=10.698(2) A. Al I unique 

1140 were col lected on a computer control 

using graphite monochromated Cu KZE radiation 

lo w-scans. Of the 1828 reflections measured, 

after correction for Lorentz, polarization 

group P212121 with a=9.163(2) , 

diffraction maxima with 28 < 

led four-circle diffractometer 

(1.54178 A) and variable speed, 

1503 (82%) were judged observed 

and background effects (F, > 

3~(Fo)) a6 The structure was solved routinely using direct methods and block 

5739 



5740 

di agona I I east squares refinements with anisotropic nonhydrogen 

i sotrop ic hydrogens have converged to a conventiona I crysta I lograph 

of 0.057 for the observed reflections.7 Figure 1 is a drawing of 

x-ray model of 4. 

atoms and 

i c residual 

the final 
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The structural assignment for 4 was also confirmed by comparison with an 

authentic sample prepared from the little studied8 N-amino-2-pyrrolidone and 

PhCX-COOH in 637; yield.g The excel lent yi e Id (86%) of 4 from 2 and PhECCOOH 

is particularly noteworthy since the overall change represents the oxidation 

of the a-position of proline at the expense of the N-nitroso function. An 

apparently unrelated observation has led to the conclusion that the 2 to 4 

transformation is a general one. The transformation of N-ni trosoprol i ne to 

the mesoion i c compound 2 is not easy, but could be brought about in nearly 

quantitative yields under well defined conditions with TFAA in dry ether 

followed by chromatography.2 In early runs, the chromatography yielded in 

addition to 2, small amounts of colorless crystals, which, because of the 

closeness in m.p. were considered to be starting material. Subsequent 

observations revea I ed that this compound arose from the reaction of 2 with 

TFAl” and that the novel compound can be obtained as the major productll 

under altered reaction conditions. The physical properties12 of this substance 

were quite perplexing, especially the finding that it had incorporated the 

CF3 residue and that it rapidly liberated CO2 from aqueous bicarbonate. 

The structure of this material was also elucidated by x-ray diffraction and 

shown to be b, and its formation can nicely be accounted for with a pathway 

precisely similar to that involved in the 2 to 4 change. 
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C rysta Is of 5 be longed to the monoclinic space group P21/c w ith a=9.675(1), 

b=9.891(2), c=9.253(2) A, and p=112.04(3)O. Data were collected and handled 

in the same manner as those for 4 and 912 ref I ections (83%) were judged 

observed. Block diagonal least squares refinements with anisotropic nonhydrogen 

atoms and isotropic hydrogens have converged to a standard crysta I lographic 

residual of 0.089 for the observed reflections.7 A drawing of the final 

x-ray model is given in Figure 2. This x-ray result was also confirmed by the 

synthesis of 5 in 61% yield from N-amino-2-pyrrolidone and TFAA. 13 The 

electron withdrawing effect of the trif luoroacetyl group presumably is 

responsible for the acidity of 5 observed in the bicarbonate test. Compound 

4 does not react with bicarbonate. The 

rationalized by a mechanism put forward in 

CHART 1 

l-7 

formation of 4 and 5 from 2 is 

Chart 1. l4 

4 

n 0 

The formation of 4 and 5 in good yields illustrates an unanticipated property 

of the bicyclic, strained mesoionic compound 2. Apart from interest arising 

from the novel mechanistic pathway, we feel that the transformation is 

synthetically useful and has potential for further elaboration. 
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