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buffer concentration a t  constant ionic strength 
(f i  = 0.100, [HOA4c]/[OAc-] = 1.00). No ex- 
change was observed in sodium hydroxide solu- 
tion during the time required for complete exchange 
in  acid a t  a hydronium ion concentration comparable 
to the hydroxide ion concentration. Since acetate 
ion is a much weaker base than hydroxide ion, 
the dependence of rate on buffer concentration 
must be the result of catalysis by acetic acid and 
not by acetate ion. Preliminary results with 
other acids indicate compliance with the Bronsted 
relation; a is near 0.5. 

This evidence indicates that, in the rate-deter- 
mining transition state for aromatic hydrogen 
exchange catalyzed by weak acids, the proton is 
not yet completely transferred from acid anion to 
aromatic. This reaction, therefore, must be a 
slow proton transfer, and the mechanism can be 
described quite simply as 

H'Ar + HA H'H,4rf + A -  
H'HAr+ + A -  = HAr + H'A 

iVe are grateful to hZr. R. P. Bell, F.RS., for 
his interest in this work. 
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A NOVEL BASE-CATALYZED ISOMERIZATION OF A 
BICYCLIC SYSTEM TO A TROPONOID SYSTEM 
Siu: 

In the course of experiments designed to test the 
feasibility of anion formation at  the bridgehead of 
photo- y-tropolone methyl ether (I) '  (by base- 
catalyzed exchange of hydrogen for deuterium) 
i t  was found that I was rapidly and completely 
destroyed by 2 N aqueous sodium hydroxide with 
the production of a highly water soluble acidic 
product. The acidic product was identified quickly 
as y-tropolone (Ira) by its characteristic ultra- 
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violet spectra in iicutral solution2 and in 0.1 N 
sodium hydroxide.2 In dilute base (O.OSS7 A' 
sodium hydroxide) Lhe product initially observed 
is y-tropolone methyl ether (Ilb,  Amax 223 nip 
(19,700) and 333 mp (13,000) in aqueous solutionY 
and in 0.1 N sodium hydroxide3). Brief warming 
of the basic solution gave y-tropolone anion4 

( 10x4). 
(1) 0. I,. Chapman and D. J. Pasto, THIS JOURNAL, 80, 6685 

(2) In  methanol y-tropolone shows A,,, 228 m r  (4 .27)  and 337 m r  
( 1 . 1 1 )  a n d i n O . l  Ssodi t im hydroxide227 mp (*.30) and 3 l j O  mp (4 .33 ) ;  
'1'. S o m e ,  1'. Mukai.  Y .  Ikegami and T. Toda, Chem. and  Ind., fifi 
(1925); K. B. Johns,  R .  S. Coffeyand A. W. Johnson, ibid., 8.58 (1955); 
J .  hfeinwald and 0. L. Chapman, THIS JOURNAL,  78, 4816 (1956). 

( 3 )  Authentic ytropolone methyl ether shows exactly this spectrum 
in  either water or 0.1 i\r sodium hydroxide. 

(%) This was recognized by its characteristic ultraviolet spectrum.2 
T h e  hydrolysis of y-tropolone methyl ether does not proceed a t  a sig- 
nificant ra te  in 0.0887 h' sodium hydroxide a t  2 2 O ,  b u t  in the  same con- 
centration of base a t  SOo i t  is quite rapid (unpublished ra te  measure- 
ments of 0. L. Chapman and D. J. Pasto). 

which on acidfication gave y-tropolone. Photo- 
y-tropolone methyl ether (I) is quantitatively con- 
verted to y-tropolone methyl ether (Ilb) after 110 
minutes in 0.0857 N sodium hydroxide a t  22'. 
This rapid reaction is in dramatic contrast to the 
acid-catalyzed opening of I to IIa which does not 
proceed a t  a measurable rate in 0.095 N sulfuric 
acid a t  22' and which is only 27% complete after 5 
hours a t  80' in the same acid con~entration.~ 
The base-catalyzed isomerization of photo- y-tro- 
polone methyl ether to I Ib  is without precedent. 
The facility of this reaction is no less than aston- 
ishing. The base-catalyzed reaction fails for 
dihydro- and tetrahydrophoto-y-tropolone methyl 
ether which, however, do undergo acid-catalyzed 
ring opening.' The isomerization of I to I Ib  can be 
induced by bases weaker than hydroxide, but the 
rate is very considerably reduced. Prolonged 
refluxing of I in 95% ethanol also effects the con- 
version of I to IIb. Iodide ion does not catalyze 
the transformation of I to IIb. 

The transformation of I to I Ib  is best rationalized 
on the basis of attack by hydroxide ion on the 
cyclobutene double bond leading to the anion 
I11 which can collapse quite simply to IIb. The 
Michael-type addition depicted is, to the best of 
our knowledge, without precedent. Interaction 
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between the non-con jugated double bond and the 
cyclopentenone system is evident in the ultra- 
violet spectrum (243 mp) of I. 
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( 5 )  T h e  hydrolysis of -(-troiwlonc methyl etlirr in 0.0!13 A' su l fu r i c  
acid a t  80' is cluite rapid and y-tropoione is thus the observed produci  
(unimblished rate measurements 0. I,. Chal,man wnd D. J. Pasto) 

DEPARTMEST OB CHEMISTRY 
IOWA STATE UNIVERSITY 0. I,. ~ i 1 A I ' ~ l A X  
AMES,  ion-^ D. J .  PAS' i .0  

RECEIVED A4uc:v~,r 2 7 ,  105!1 

COLINEAR BONDS AT THE OXYGEN ATOM 
S i r  : 

Colinear bonds a t  the oxygen atom wcre fouiid 
first in 19% by G. R.  Levi and G. Peyronel' in 
the pyrophosphate anion, and more recently in 
H3Si-O-SiHs2 and in the (C15RuORuClj) --I an- 

(1) G. R. Levi and G. Peyronel, Z .  Kri s l . ,  92 ,  190 (1936). 
(2) R. C.  Lord, D. W. Robinson and W. C. Schumh, THIS J O ~ R N A L .  

78, 1327 (1956). 


