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The structures of the mono- and dications from 2,4_dioxopyrimidines have beegnc$eefocus of considerable 

attention.3 It is generally agreed that the most stable monocation is protonated at 04 ’ ’ and the most stable 
3c 

dication is protonated at O* and 0,. However, more subtle structuml details such as the stereochemistry of the 

protonoted centers and the degree to which monoprotonation at 0, is preferred have remained obscure. We have 

obtained complete ‘H NMR spectra which establish the structures of urocil dicotion and closely related deriva- 

tives in HSqF-SbF,-SO,. From the relative kinetic acidities of the OS and 04 protons of 1,3_dimethyluracil 

dication, we conclude that the monocation derived fran protonotion at 0, is considerably more stable thon its 

0, protonated isomer. 

Dications 1 -S4 were prepared by dissolving the corresponding neutral 0x0 and methoxy derivative? in -- 

HSqF-SbF,-SO, at -78”. Comparisons of the ‘H spectra of k-indicate only minor variations of chemical shifts 

OH 

H CH3 H 

5 2 3 

0CH3 

or coupling constants for protons in similar environments, suggesting that replacement of a proton attached to the 

oxygen or nitrogen atoms with a methyl group does not result in substantial structural changes. Assignments for 

protons at C, and C, were based on chemical shifts and coupling constants. The N-H resonances were easily 

identified because of broadening due to the 14N quadrupole and coupling between the protons at N, and C,. 

The protons attached to 0, and 0, appeared as sharp, low field singlets ond were ossigned by comparing the 

exchange mtes between the O-H protons and solvent for L, 2, 4 and 5 (see below). - - 
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proton at 0, in 5 did not broaden between -60 and -20”. Thus, we conclude that proton exchange occurs more 

readily at 0 in dications J_ and g. 
8 2 

In 1:l HSqF-SbFS at do” the barrier for exchange (A$) at 0, is 13.5 

kcal/mol. 

Two limiting mechanisms which could account for proton exchange at 0, are shown below. 
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If one makes the reasonable assumption that k, is large with respect to k,, then the rate at which la is formed 

is directly proportional to the relative equilibrium populations of Land &. The same argument can be applied 

to exchange by path b. Since l_, kand lftdiffer in the degree of protonation, a reduction in acid strength 

should increase the equilibrium concentration of kwith respect to 1 and produce a concurrent decrease in the 

equilibrium concentration k.9 Therefore, if exchange occurs by deptotonation-protonation (path a), the 

observed rate should be inversely proportional to solvent acidity. Although a precise acidity scale for mixtures 
10 

of HS03F and SbF, is not known, lo the acidity of HSQF (Hog -14.5) is greatly enhanced upon addition of 

SW, (estimated Hog -17.5 for I:1 HSqF-SLF,).” Thus, the data in Table II support a deprotonation- 

pmtonotion mechanism for proton exchange at 0,. 

Table II. Rates of Proton Exchange in 1,3-Dimethylumcil 

HSCJF : SbF, T, OC 
02 

k(sec”) 

04 

1:1° -60 

1:1° -41 

1:1° -30 

1:1° -25 

1:1° -21 

l:ld -16.5 

1:o.75e -60 

. 1:o.50e -60 

1 :O. 25e -60 

l:o.o -60 

.OSb 

1.4 

6.3 

11 

36 

2300 

2.4 

95 

f 

f 

C 

C 

C 

C 

C 

C 

C 

C 

10 

f 

‘6.8 mot of HS4F/mot of 2. 
b 

Extrapolated from rates at -21 to -41’. ‘Tao slow 

to measure. d3.8 mot 
e 

> 6 mol 
f 

of HSC+F/mol of & of HSOsF/mol of & 

Too fast to measure. 
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When the molar mtio of SbFs to HSqF is lowered to 0.25, a broadening of the 0, proton resonance 

suggests that exchange with solvent has also become rapid via a deprotonation mechanism involving proton loss - 

at 0, instead of 4. Although we have not yet obtained accurate mte data for exchange at 0, and 0, in a 

comman solvent, the kinetic acidity of the proton at 0, is at least 2000 times that of the 0, proton. 
12 

If the 

rates of protonotion at Oz and 0, are similar, then monocation & is at least 3.9 kcal/mol more stable than 

its Oz protonated isomer in 1:l HQF-SbF,. 
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