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The N-nii;rosamine sector rule which correlates the stereoche- 

mistrJr of the X-nitrosamincs tc their Cotton effects was originally 

proposed in 1966 by Snatzke et al,' -- /la and lb/. Although the rule 

has been used for stereochemical assigracntr: of oecondaq chiral 

amines its gcncral appliznbility was questioned in 1971 2* Ln 1972, 

Gaffield c-t 31 3 --• * on the basis of CD spectra of H-nitroso_uroline 

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

on the basis of CD data of X-nitroso-2-methylpyrrol.idinne suggested 

that the signs of sectors should be revered. In the meantime a pa- 

per in support of the ori&nsil signs oL p sectors has also appeared5. 

In order to test the general validity of the nitrosamine sector 

rule and to obtain reliable information on ck.iropticnl propcrtieo 

of I&nitrosoamino acids 6 WC have separated ?T-nitroso-l-proline, I, 

into the conformationally pure Z /E/ an:! E /,?nti/ iooraero by co- 

lumn chromatography at low ternpcrat,urt?s 7-9 . The ctl;cr studied corn- 

pound was I;zonomcthylnmide of hi-nitroso-L-~roline, II, /Z-E e<uilib- 

rium mixture, and mixture of conformers oi l.at:own Z:x ratio displaced 

from equilibrium on the side of the 2 form by crystnllizztion 
10-12, 

. 

The molecule of our model compounds I and II in both Z end 51: confor- 

mations should be nearly planar and r?lativel; free from ring con- 

formational mobility, at le-st puckered confomations deviating from 

ring planarity should have no profound :ffect on chiropticnl propor- 

ties. Confon?lational purity of the studied compounds was checked 

';y low temperature tlc8", the ratio of Z-3 isomers in nix-l;ur:tn by 

H ?JJ spectroscopy 10-11 . 

The results of our studies are summarized -3-1 Table. 

According to Snatzke et al. both Z and E isomers of I and II -- 
should display negative n --*'ii* band', occcrding to the reverse 

sign X-nitrosamine sector rule of Gaffield et n1,3, and Ringdahl -- 
and Dahlbom4 the Cotton effects of the Z nnd E isoneric forms 

should be positive /la and lb/. 
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Table 

Chiroptical properties of the Z and E isomers 
of N-nitroso-L-proline cn d its monomethylamido 

Compound Solvent A max, _ Molecular olli@icity_~@~_Equixilibrium ____________I_ 
n-WV * 

[nml E z 

Equilibrium constant" 

mixture K= .&! 
fZ1 

N-nitroso- acetone 3RZ -1415’ +2040b +546b 0.76 

L-proline chloroform 346E 
344z 

-1690b +1952b +422b 0.72 

pyriddne 343' -1565' +3265b +lL90b 0.75 

monomethyl- 
amide of 

water 327Pq -3300d +4240d +1337b 0.62 

N-nitroso- 
-L-praline pyridine 34aEq -1080d +4140d i-1527' 1.0 

Eq = equilibrium mixture; a/ determined by 'H NMIH spectroscopy; 

b/ obtained directljr from CD-spectra recorded with a Jasco J-20 
automatic recording apectropolarimcter; 

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

d/ calculated from molecular ellipticity of equilibrium mixture and the 
equilibrium K value, and molecular ellipticity of 2 mixture of the Z 
and E conformers of lmown E t Z ratio; 

Our results support neither of these sector rules. The diohroic 

absorption bands associated with the n --+ q' trsnsition of the N-ni- 

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 

measurements performed with mixtures of Z-E conformers even of con- 

stant 4 E t Z ratio. If the nodal properties of the N-nitrosamine 

chromopbore are not altered significantly by perturbing.influenoe of 

substituents in the Z and E conformation / the methy14, carbovl.3 and 

IT-methylcarboxamide groups in the d-position of the pyrrolidine ring/ 

the problem seems to be reduced to defining new vertical nodal 

surfaces separating sectors /la, lb, 2a and 2b/. 

Recently Pozofiski and l3 Prajer proposed a new sector rule rala- 

tdng the optic31 activity of the lowest energy electronic transition 

of the N-nitrosamine ohromophore to the spatial configuration of 

atoms and groups lying outside the chromc#&re /2a and 2b/. The CD 

characteristic of the Z and E isomers of N-nitroso-EproLine and 

Its methyl~mide is in agreement with this new sector rule 14 . 
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E Z E 2 

Ri -CONHCHa or- COOH 

Flg~, la, lb, 2a md 2b. Sector ~td&S for the n Ilcq* tk%?Mition 
of the I?-nitroeam%ne chromophol*$ A,B,C and D sectore above the 

plane of the paper; A*,B*,C* and DJ seutors below the plane of the 

PaPerl la and lb -.Signa of sectors Fn the original.Snatske'a 

r&la1 A +, I3 "I, C +, D t and .A* -, B* +, 0' y, D' +t 

19 and lb 7 Signs-of sectors acoording t6 Gaffield3, and Ringdahl 

and Dahlboza4 A E, B +, C -, D +) and A*+) B'-e C'+* DC :I 

2a a?Id 21, - lTsw stctor rule proposed by Po3ofiski and Praje~?~, 
Signe of sectors above the plane of the p8pcr shown in drawings. 

WI 

-~Mo+ Fig. 3. CIhurve~ of N+troso+L-proline in 
C13XL3 recorded with a Jasco J-20 automatic spectropolarimeter; 

Z‘andE T CD+urves recorded immediately after ai3s0iuti0n of 
the Z and E isomers; Eq - CD-curve of equilibrium mixture 
recorded several hrs after dissolution; Z-E conformer titercon- 
versions can be easily followed by scanning the CD-spectra, 
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