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In our recent investigations of europium shifts in the 

an alkaloid lactam Lupanine /I/ we have found like Cockerill 

shift A8 of a given 

its distance R from 

Pany other authors 

phenomenon and basing 

proton is directly proportional to the 

the complexation site : 

N ld R spectrum of 

/2,3/ that induced 

inverse square of 

A8 = KR-n ,n = 2 K = constant 

preferred n = 5 , assuming pseudocontact nature of the 

on the graphic analysis of experimental data /4,5,6/. 

This discrepancy led us to a closer analysis of the calculation methods used. 

There are two of them : 

1. The n value is adopted that gives straight line corellation betweenA 

and R-n . This may lead to confusion if there ace few experimental points 

measured with large errors, which is frequently the case. 

2. Plot of log as vs. log R is a straight line for every Rmn type 

relationships. 'ilhe slope of this line is equal to n /7/, and may be calculated 

from A s and R values for any two protons I and 2 : 

n= 
log ng l  - log08 2 

log R2 - log R/, 

Possibilities of approach 2. were not fully realized up to now. 

We report here tile application of this method to analysis of experimental 

results obtained by different aui;nors /Table I/. 
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It is evident that n value calculated by a 

frequently differs largely from that adopted by 

sre j?robably due to : 

2831 

straightforward method 

the author. These differences 

- Uncertain interpretation of the results obtained by graphic analysis 

- Improper positioning of lanthanide ion, from which distances are measured, 

errors in distance measurements snd assumed geometry of the substrate. Some- 

times authors do not specify precisely lanthsnide position from which 

measurements were made. 

- Angular factor /3 cos2X - I/ in the equation 

3cos2x -1 R 
48= R3 

where x is lenthanide - electron donor - proton internuclear angle, is 

considered constant by most workers. It has been argued that in fact time 

averaged X differs only slightly from proton to proton in the donor /?4/, 

however Briggs's full calculations seem to prove the contrary /13/. 

- It is possible that not only pseudocontact but also contact end other inter- 

actions contribute significsntlg to the observed lsnthanide shift, especislly 

in the case of very close to coordination site or sterically screened 

protons /9,15/. 

These factors explain also lerge differences between n calculated from 

different sets of protons in the same molecule. 

Too little is Imol:n about the nature of lanthanide parsmagnetic shifts in 

the B I1 R spectra of organic molecules to sllorJ drawing definite structural 

conclusions from crude approtimations, that do not reflect the complex nature 

of interactions. Presented above comparision fully supports our opinion /I/ 

that better results are obtained for n = 2 rather than n = 3 and distances 

measured from the periphery of free electron pair /2/ or oxygen atom /1,7,11/. 

Computer optimalization of lanthenide position by miniization of 

'ncalc. - 2' for every coq)ound studied should give a corellation greatly 

siqlyfying N M R signal assi.;nmen-t, but even without it very useful 

results are obtained /2,3/. 
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