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XUCLI.AR 3ihC;sE’rIc RESOSAXCI: solvent-shift 
studies on the diamagnetic shielding of specifically 
orientcd aromatic molecules in collision complexes 
can provide valuable information on the stereo- 
chemistry and structure of these coniplexes.1 
Although ;1 general description of a benzene- 
nitrosaminc complexation has been given on the 
basis of 1i.ni.r. studies,2 an investigation on the 
geonwtv of such coiiiplexes becomes possible now 
that clecoupling experiments have furnished 
unequi\wcal assignments oi the a-protons of 
conformatioiially frozen 4-alkyl-l-nitrosopiper- 
itlines. Thcsc nitrosamines show four distinct 
signals for the four niagnetically nonequivalent 
a-protons in a rigid chair conformation. 

‘I’hc cheniical shifts (3~-solution in CC1, from 
intcrnal Ile,Sj a t  GO Mc./sec.) of four a-protons of 
4-t-butyl-l-nitrosopiperidine are Ha = 140, H’a = 
813, H’, =- 284 and H, = 279 c./sec. respectively. 
The chcmical shift differences [A8 = S(CC1,) - 
S(CC1, - C,H,) in c./sec.] of these protons on 
dilution with increasing amounts of benzene a t  33” 
were plotted against mole fraction of benzene as 
shown in ihc Figure. A similar plot for t-butyl 
protons was included to indicate the general 
dianiagnetic shielding of benzene since the protons 
were located sufficiently far from the nitrosaniino- 
moiety to isolate the protons from specific shielding 
effects. Ot licr 4-alliyl- l-nitrosopiperidines showed 
the same solvent shift trends in benzene. 

The rates of specific benzenc shift in the vicinity 
o 1 ni trt )s:tminc groups arising from a collision 
complex arc greatcr for tvam-protons (H’a and H’,,) 
and for a-asial protons and almost nil at cis-a- 
cquatorial (He). The nearly straight lines of the 
plot5 below a benzene mole-fraction of 0.8 suggest 
a 1 : 1 complex formation up to this concentration. 
The deviations shown by Ha, H’a, and Hie beyond 
this concentration in comparison to t-butyl protons 
are indicativc of multiple complexation. If the 
extrapolation of the straight lines a t  infinite 
tlilution AS, are taken as the shift differences for 
the “pure” 1 : 1 coniplex, the association constant 
is calculated to be 0.210 & 0.002. 

T h e w  results provide an empirical correlation 

with the stereochemistry of nitrosamines. Further 
assuming the nonbonding orbitals and the polar 
forni contribution in the nitrosamine resonance 
do not interfere with the above induced dia- 
magnetic shifts, the Johnson-Ravey plots3 of 

I 

A6 

0 2  0-4 0.6 0.8 

Mole fraction of benzene 

FIGURE. 

“isoshielding” curves around a benzene niagiictic 
field can be used to estimate thc approximate 
geometry of the complex. One of the best 
approximations defined by the four parameters is 
that the plane of benzene ring approaches from 
H, and H’a side a t  the distances of 2-5  and 2.8 
respectively and the in-plane benzene axes is 
parallel to the S-S bond but shifted 0.5 A 
toward trans-side. 
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