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Chiral N-nitrosamines give an optically active » » n* transition in the 370 nm region
In 1966, Snatzke et @l proposed a sector rule which correlates the stereochemistry of nitros
amines to their » + 7 Cotton effects 1 They used N-nitroso-2-methylpiperidine as a model
compound 1n designating the sector signs The rule has been used in stereochemical assign-
ments of chiral amines, but it seemed not to be generally applicable 2 NMR studies on N-
nitroso-2-methylpiperidine later revealed a conformational mobility of this compound,3 not
taken 1nto account by Snatzke and coworkers In 1972, Gaffield et «l , on the basis of CD
data on some nitrosaming acids (e g N-nitrosoproline and N-nitrosopipecalic acid), suggested
that the signs of the sectors should be reversed 4 However, they pointed out the possibility
that carboxyl groups, owing to electronic interactions with the 1dealized nodal structure
of the chromophore, mght give a rotatory contribution of opposite sign to that of alkyl
groups On the other hand, Maat and Beyerman have proposed that the chiroptical properties
of (R, R}-2,6-dimethyl-N-nitrosopiperidine are 1n agreement with Snmatzke's sector rule 5

In th1s communication we want to report on the CD (.orves of the enantiomers of N-
nitroso-2-methylpyrrolidine 6 Th s molecule should be nearly planar and relatively free from
<. formational mobility. The nodal properties aof the N-nitroso chromophore should not be

sigmificantly altered by the perturbing 1nfluence of the methyl group
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The syn/ant: ratio of N-nitroso-2-methylpyrrolidine was determined by NMR measure-
ments 1n di1fferent solvents (carbon tetrachloride, benzene and dioxan) 3,7 Integration of
the methyl resonances of both 1somers gave a ratio of 1/5, which was not time-dependent

In this respect, the N-nitroso derivative of 2-methylpyrrolidine differs from the nitros-

amino acids studied by Gaffield ez al 8
Frgure I Modified sector rule for the n » 7%
transition of the nitrosamno chromophore
A \\\N B8 according to W Gaffield, L Keefer and W Liginsky,
L Tetrahedron Lett 8, 779 (1972) The signs of
4;4; sectors A, B, C and D (above the plane of the
0 c

paper) are -, +, - and + respectively Sectors A',
B's C' and D' (below the plane of the paper) have
the opposite signs The N-N=0 atoms and the o-

carbon atoms are in the plane of the paper

The antr 1somer of (R)-N-nitroso-Z-methylpyrrolidine (Ia) has the methyl group n
sector B, while the methyl group of the eyn 1somer (Ib) falls within sector A' In both
1somers 1t should make a positive CD-contribution according to the modified sector rule An
mspection of Dreiding's molecular models of the possible puckered conformations shows that
deviation from ring planarity should have no profound effects on chiroptical properties The
methyl group remains within sectors B or A' Carbon atoms €y and C4 are able to deviate from

the plane of the N-N=0 atoms and the two g-carbon atoms. In the ant: 1somer, is close to

Cs
the vertical nodal surface which separates sectors A and A' from B and B'. C4 falls within

sectors A or A' and should make only a small contribution to the overall Cotton effect !

In the syn 1somer, C3 falls within sectors A or A', while C4 1s close to the vertical nodal

surface
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The positive Cotton effect observed for (R)-N-nitroso-2-methylpyrrolidine strongly
suggests that the signs should be reversed 1n Snatzke's original sector rule As the n - ¥
Cotton effect of (S)-N-mitrosoproline 1s also positive, 1t 1s evident that equipositioned
methyl and carboxyl groups in the 2-position of N-nitrosopyrrolidine give a rotatory
contribution of the same sign 9 The CD-spectra of (R)- and (5)-N-nitroso-2-methylpyrrolidine
are reproduced 1n Figure 2 10

Further studies on chiroptical properties of nitrosamines are In progress

X 13
[Ea] 10 — (R)-N-Nitroso-2-methylpyrrclidine
=== (8)-N-Nitroso-2-methylpyrrolidine
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