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The Position of Protonation of Anisole in Concentrated 
Aqueous Solutions of Strong Acids1 

Sir: 

It was recently reported2 that the 270-m^ ultraviolet 
absorption band of phenol ethers dissolved in moder
ately concentrated aqueous H2SO4 decreases to about 
one-half its intensity as the acidity of the medium is 
increased, and that the relationship between absorbance 
and acidity takes the form of a normal sigmoid titra
tion curve. These observations were interpreted in 
terms of protonation on ether oxygen, and the pKa's 
of a number of phenol ether oxonium ions were calcu
lated. This conclusion, however, has been disputed3 

on the basis that the nmr spectra of anisole in HSO3F 
and in HF-BF3 at low temperatures give evidence only 
of protonation on carbon4 and that the ultraviolet 
spectrum of anisole in 100% H2SO4 shows no absorp
tion at 270 irux, but does contain bands attributable to 
C-protonated species at 240 and 285 rmx. It has also 
been reported5 that the 270-m^ absorption of anisole 
dissolved in HClO4 decreases only very gradually with 
no inflection point over the 8-9 H0 units from pure 
H2O to 70% acid, and that a new band then begins to 
appear at 285 m î. We wish to report the following 
information with serves to reconcile these apparently 
contradictory observations. 

The original experiments2 give —6.8 (H0 scale6) 
as the pKa of anisole, making it half-protonated on 
oxygen in 77% H2SO4. From the carbon basicities 
of 1,3,5-trimethoxybenzene ("pK&" = —3.7) and 1,3-
dimethoxybenzene ("pA"a" = — 6.5),7 it can be estimated 
that anisole would be half-protonated on carbon in ca. 
92 % H2SO4. It is logical to except the conjugate acid 
of anisole to change from the O-protonated to the C-
protonated species as the acidity of H2SO4 increases 
and the activity of free water goes down, for the former 
can be stabilized by hydrogen bonding to water whereas 
the latter cannot.8 In support of this is the fact that 
the ultraviolet spectrum of anisole dissolved in 93 % 
H2SO4 shows the band of the C-protonated species at 
285 m/x9 and a weak band of the O-protonated species 
at 270 m/x as well. 
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We and others M 0 have observed that the "pATa's" 
of non-Hammett bases are seldom the same in HClO4 

and H2SO4. It seems to be generally true that, whereas 
bases whose conjugate acids are stabilized by hydrogen 
bonding to the solvent are considerably less protonated 
in HClO4 than in H2SO4 of the same H0 value, the 
difference is much smaller or perhaps in the opposite 
sense for cases where such stabilization is not possible. 
This effect would tend to make the gap between O-
and C-protonation of anisole smaller in HClO4 than 
it is in H2SO4, and, in HClO4, C-protonation might 
well begin to occur before O-protonation is half-
complete. This, of course, would obscure the inflec
tion point in the titration curve for O-protonation. 
There is in addition an appreciable medium effect on 
the intensity of the 270-m/x absorption of phenol ethers 
in HClO4: in the case of 3,5-dimethylanisole and 3-
hydroxyanisole, whose C-basicites are either greater 
than or roughly comparable to their O-basicities and 
for which O-protonation should therefore not be ob
servable by ultraviolet methods, the intensity of the 
270-mju band nevertheless drops with increasing acidity 
to nearly 50% of its value in pure water before C-pro
tonation becomes visible. These two effects can ex
plain the absence of detectable O-protonation of anisole 
in HClO4. 
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The Role of the Quinone in Oxidative Phosphorylation 
in Mycobacterium phlei. Evidence against 
Carbon-Hydrogen Bond Cleavage1 

Sir: 

Various mechanisms2 proposed for the participation 
of the quinone in oxidative phosphorylation (sum-
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