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The higher element8 euch a8 eulfur are often believed t o  
have a low oapability for participation in pv-pT bonding 
thou h thiophene is the moflt Itaroma.tiott oompound of the series 

cations, Marino (1) wrote for isothiuronium salts "Clearly,the 
positive charge is distributed over several atoms besides sul- 
fur, which is perhaps the least cationic of the heteroatomsl'. 

The H-NMR spectra of ion pairs of isothiuronium s a l t s  do 
not confirm this view: 

As reported previously (2,3), in ion pairs of organic cat- 
ions and inorganic and organic anions, the charge centres ap- 
proach each other as closely as possible. As a consequence, 
protons in a-position to the onium centre are most sensitive 
towards the nature of the anion, protons in f3- (8-) position 
only to about 30% (20%)  of the a-effect, and further distant 
protons almost not at all. In systems with several onium cen- 
tres such as azolium salts, each of them behaves as a centre 
of positive charge ( 3 ) .  This allows to discriminate between 
the different possibilities (models I and 11, and charge 
distribution in between these extremes): 

, X = NH, 0, S. In a recent review on sulfur-containing Ic,ll 

1 

[CH3-CH2-S-C[N(CH2-CH3)2]2]e Model I: No participation 
& ~ a t b  a B of sulfur in conjugation 
0% 2074 100% 30% 

B 
[CH3-CH,-S-C[N(CH2-CHg)2]2] Model 11: Full participa- 
a - a e  t b a  13- tion of sulfur in conjuga- 
30% 100s loo$ 30% tion 
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The results clearly point to model 11, i.e. full partici- 
pation of sulfur in the resonance of the isothiuroniwn 
system. Thioimidiumester salts such as 

3 1  
S -CH2 -CH 

[CH3-CH C+*e 
yN ( CH2-CH3 ) 

behave similarly, whereas the phosphorus analog 

I$ 
IS-CH? 

[(CH3-CH ) P * ‘N( CH2-CH3)2 
turns out to carry the positive charge solely on phosphorus, 
i.e. it is a true phosphonium salt. 
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