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was determined iising samples of VI and 111~. The tivo com- 
pounds gave identical infrared spectra. 

rlnal. Calcd. for Ct,HloOs: C, 57.60; H, 4.02. Found: C, 
57.92; H, 3.52. 
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Structure Proof of 2,6-Di-t-butylpyridine-3- 
sulfonic Acid by Proton Magnetic Resonance 
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In  contrast to ordinary pyridine bases, 2,6-di- 
t-butylpyridine undergoes ready sulfonation' by 
sulfur trioxide in liquid sulfur dioxide a t  -10". 
Because of the large steric effect anticipated for a 
sulfonic acid substituent ortho to a t-butyl group, 
the original authors suggest that perhaps the sub- 
stituent enters the pyridine ring in the 4- position 
rather than in the 3- position, as is customary for 
simple pyridine bases under vigorous conditions. 
Recently den Hertoga found that this sulfonic acid 
is rather inert to hydrolysis, and from this and from 
the properties of the hydrolysis product he concluded 
that i t  must be the 3- and not the 4- derivative. 
Although the likelihood of a molecular rearrange- 
ment during the hydrolysis is considered small, it 
seemed worthwhile to test this conclusion by exam- 
ining the nuclear magnetic resonance (NMR) 
spectrum of the sulfonic acid itself. The results 
show unequivocally that the material is indeed 
the 3-sulfonic acid. 

The NMR technique is particularly helpful 
when chemical evidence is available that rules out 
all but a small number of structures for the un- 
known material. In  the present instance, it was 
anticipated that a decision between formulas 
I and I1 could readily be made because the difier- 
ence in symmetry of these two structures should 
lead to sex-ern1 clearcut differences in their NhlR 
spectra. 
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Structure I contains a pair of structurally 
nonequivalent protons attached to the ring. 
These should give rise to  two resonance signals, 
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each perhaps split into a doublet by their mutual 
electron-coupled spin-spin interaction. In  struc- 
ture 11, the ring protons are equivalent and should 
produce a single, sharp peak. Similarly, I has two 
nonequivalent t-butyl groups, while both are 
equivalent in 11. Thus struct,ure I should show a 
second pair of peaks, each about nine times as 
strong as one of the ring-proton signals, while 
structure I1 should have only one strong peak a t  
the field-value corresponding to  methyl protons. 
The acid hydrogen in either molecule should 
contribute an additional peak comparable in 
strength with that of the ring-protons. 
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Fig. I .  NhIR spectra of the sodium salts of 2,6-lutidine- 

3-sulfonic acid (a) and of 3,6-hitidine-l-eulfonic acid (b)  
in DzO, and spectrum of 2,6-di-t-butylpyridine-3-sulfonic 
acid in liquid SO, ( e ) .  Peaks at  ,4 are due to ring protons, 
at B to methyl or t-butyl group protons, and at C to H20. 
The magnetic field increases towards the I ight for each 
t m r e .  

To confirm this reasoning, we first obtained the 
spectra of authentic samples3 of the two 2,6- 
lutidiiiesulfonic acids analogous to I and 11. The 
spectra, shown in Figs. l(a) and l(b), have pre- 
cisely the anticipated features. The samples con- 
sisted of solutions containing 2 moles of the acid 

(3) R. F. Evans and €I. C. Brown, to be published. 



and 1 mole of sodium carbonate per liter of DzO, 
so that the observed spectra are those of the sul- 
fonate ions and of a small amount of HzO formed 
when the acid is neutralized. 

A usable sample of the 2,6-di-t-butylpyridine- 
sulfonic acid could not be obtained in the analo- 
gous way because of the unexpectedly low water- 
solubility of the sodium salt. The solvent finally 
found most suitable was that used originally' 
in the sulfonation reaction, liquid sulfur dioxide. 
Sealed sample tubes containing liquid sulfur diox- 
ide may safely be stored, and examined, a t  room 
temperature, and the solvent is ideal in that i t  
produces no proton spectrum which would obscure 
that of the solute. Since the lutidinesulfonic acids 
are insoluble in liquid sulfur dioxide, the three 
spectra could not be compared in identical solvent, 
and therefore no attempt was made to measure 
t,he chemic:tl shifts of the various peaks relative to 
a fixed standard. However, the spectrum of the 
2,6-di-t-butylpyridinesulfonic acid, shown in Fig. 
l(c), leaves no doubt that the material has struc- 
ture I and not structure 11. 

An interesting feature of the latter spectrum is the 
apparent absence of a signal for the acid proton. 
The most likely explanation appears to  be that 
structure I in liquid sulfur dioxide is in equilibrium 
with the dipolar ionic structure 111, and that the 

rate of migration of the proton is such as to result 
in a considerably broadened line4 which would 
probably be undetected because of the small 
concentration of this species of proton. 
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An earlier paper in this series2 described the con- 
densation of 2-methyl-2-thiopseudourea and 2- 
carbethoxycyclopentanone in aqueous alkali which 
led to the isolation of the expected 4-hydroxy-2- 
(methylthio)-5,6-triniethylenepyrimidine (I) and a 
product to which structure I1 was tentatively as- 
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signed. Some further work, which is reported in 
this note, has placed the structural assignment of 
I1 on firmer ground. 

Alkaline hydrolysis of the compound assigned 
structure I1 gave a carboxylic acid which had strong 
ultraviolet absorption a t  287 mp, in good agree- 
ment with the absorption expected for compound 
1 1 1 . 3  For comparison, the acid (111) was synthesized 
from 2-carbethoxycyclopentanone by the method 
used by Posner to synthesize 3-(ethy1thio)crotonic 
acid.4 hlethanethiol, in large excess, on reaction 
with 2-carbethoxycyclopentanone in the presence of 
concentrated hydrochloric acid, furnished, as the 
directly isolated product, ethyl 2-(methy1thio)cyclo- 
pentene-l-carboxylate (IT'), The ester IT.' was 
saponified to the acid 111, which was identical 
with acid I11 derived from I1 as shown by nonde- 
pression of the mixed melting point, identical in- 
frared spectra, and the same paper chromato- 
graphic behavior. It is interesting to note that the 
ester IV  was the direct product from the reaction of 
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