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The H-nitrosamine gector rule which correlates the stereoche-

mistry of the I-nitrosamines tc their Cotton effects was originally
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proposed in 1966 by /Ma

hag been used for stereochemical assignments of ﬂecondary chiral

amines its gencral applicebility wag questioned in 19715. In 1972,

Gaffield ct g;.j, on the basis of CD spectra of H-nitrosoproline

and N-nitrosopipecolic acidy and in 1976, Ringdahl and Dahlbom4,

on the basis of CD data of MN-nitrogeo-2-methylpyrrelidine suggested

that the signs of sectors should be reversed, In the meantime a pa-

per in support of the original signs of sectors has also appeareds.
In order to test

rule and to obtain
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he genersl validity of the nitrosamine sector
or

information

chiroptical propertiss
of H=nitrosoamino acids
into the conformationally pure Z /sy / end E /anti/ isomers by co-

we have separated Nenitroso-L-proline, I,

lumn chromatography a2t low temperatures 7 9. The other studied com-
pound was monomethylamide of N-nitroso-L-proline, II, /Z-E equilib-
rium mixture, and mixture of conformers of kmown Z:% ratio displaced

from equilibrium on the side of the 7 form by crystallization 022/,
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The molecule of our model compounds I and II in both

a
mations should be nearly planar and relatively free from ring con-
a ;

formational mobility, at lezet puckere

ring planarity should have no profound =2ffect on CﬂlfOPthul
ties. Conformational purity of the studied compounds wes checke\
by low temperature tlc&_g, the ratio of Z=~E isomers in mixtures by
H NMR spectroscopylo_ll.

The results of our studies are summarized in Table,
According to Snatzke gt al. both Z and E isomers of I and II
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should ulsp.!.q.y negavive i ~——» \I band 9 UC

CC £ e reverge
sign N-nitrosamine sector rule of Gaffield et QL.B, and Hingdahl
and Dah1hnm4 the Cotton effects of the 2 and E isonmeric formg

should be positive /la and 1b/.
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No. 17
Table
Chiroptical properties of the Z and E isomers
of N-nitroso-L-proline end its monomethylamide
A nax,| Molecular ellipticity [B] [Fquilibriud
Compound Solvent . 1LY kel
n =T B 7 Equilibrium | constant®
[nm] mixture K= +=
[z]
) Z c b b
Nenit rosom acetone 345 ~1415 +2040 +546 0.76
. E
L-proline ehlorof orm 3462 —1690° | +1952P|  4422P 0.72
344
pyrigine | 348% |-1555° | 43265P| 41190 0.75
monomethy - water 32779 | ~3300% | +4240%| +1337° 0,62
Fﬁ;&ggiﬁ; pyridine | 34853 [~1080% | +4140%| +1527° 1.0
Eq = equilibrium mixture; a/ determined by g mm spectroscopy;
b/ obtained directly from CD-spectra recorded with a Jasco J=20

¢/
a/

antomatic recording spectropolarimeter;

calculated from the equilibrium constant K, and molecular ellipticity
of equilibrium mixture and of the Z isomer

calculated from molecular ellipticity of equilibrium mixture and the
equilibrium X value, and molecular ellipticity of a mixture of the 2
and F conformers of known E ¢t Z ratios

Qur results support neither of these sector rules, The dichroic
abgorption bands associated with the n —» T*® transition of the Neni~
trosamine group are of opposite signs, positive for the Z conformers
and negative for the E isomers,

In our opinion the discussion about the signs of sectors is
useless and one should be warned against too great reliance on CD
meagurements performed with mixtures of Z-E conformers even of con-
stant4 E 3 Z ratio, If the nodal properties of the N-nitrosamine
chromophore are not altered significantly by perturbing . influence of
substituents in the 2 and E conformation / the methy14, carbOXy13 and
N-methylearboxamide groups in the o« -~position of the pyrrolidine ring/
the problem seems to be reduced to defining mnew vertical nodal
surfaces separating sectors /la, lb, 2a and 2b/.

Recently Poroniski and Prajer ~ proposed a new sector rule rela-
ting the optical activity of the lowest energy elecironic transition
of the Ne-nitrosamine chromophore to the spatisl configuration of
atoms and groups lying outside the chromophore /2a and 2b/, The CD
characteristic of the Z and E igsomers of N-nitroso-L-proline and
its methylamide is in agreement with this new sector rulel4.



¥o. 17 1409

R4 -CONHCHs or~ COOH

{ 4 5
FPigs. la, 1b, 2a and 2b, Sector rules for the n = T* transition
ofgtﬁe N:nit;os:mine ch;omophor-; 4,B,C and D sectors above the

plane of the paperj A*,B’,¢° and D” sectors below the plane of the
papers la and 1b = .Signs of sectors in the original.Snatzke's
rmylel A4, Bwy C+yDmand 4" =, B 4, 0" =, D’ 43

lg snd 1b = Signg.of sectors acoording to GaffieldB, and Ringdahl
and Dahlbem? A =y B 4y C =y D+, and A” +4 B" =, C° +, D =;

2a and ob = TNew gector rule proposed by Polodski and PrajerlB.

Signs of sectors above the plane of the paper ghown in drawings.
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-2000 + Fig, 3, CD-curves of Nenitroso=-I-proline in
CHCl3 recorded with a Jagco J=-20 automatic epectropolarimeters

Z eand E -~ CD-curves recorded immediately after dissolution of
the Z and E isomersy Eq = CD=curve of equilibrium mixture
recorded several hrg after dissolution; Z-E conformer intercon-
versions can be essily followed by scanning the CD~spectra,
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Studies with Nenitroso=4~-hydroxy-L-proline /25,4R/ and its mono-
methylamide revealed alsoc the positive and negative CD~bands

for the Z and E isomers, respectively. The attempts to interpret
the perturbing influepce of the remote 4-hydroxy group on the
basis of the PoZoidski's N-nitrosamine sector rule ghowed random-~
ness. It seems that for the low symmetry N-nitrosamine chromofore
the planar vertigal nodal surface in the Pozonski‘s rmle / verti-
cal straight line in Pigs. 2a and 2b/ should deviate from plana-
rity. :




