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where K is the dissociation constant of the phenol, a 
is the fraction of the nucleophile in the anionic form, 
and Kjsi is the dissociation constant of the nucleophile, 
viz. 

KN = [H + ] [ N - ] / [ H N ] S [H + ] [ N - ] / [ N U a i 

Experiments are now in progress to distinguish be
tween these two possible rate enhancement mechanisms. 
Hydroxyl groups, quite remote from a susceptible 
bond, when properly oriented can cooperate with a 
vicinal peptide group to very markedly enhance the 
reactivity. In some enzymes, such as pepsin9 and 
carboxypeptidase,10 where tyrosine groups are involved 
in the activity, the role of the phenolic group may be 
related to one or the other of the above-mentioned 
mechanisms. I t should follow tha t the esters as well 
as imides of the o-OH phenyl derivatives should exhibit 
enhanced reactivity. The hydrolysis of monocin-
namoylcatechol (V) was followed spectrophotometric-

C6H6CH= CHCOO ~ < 0 > 

HO 
V 

ally utilizing the change in optical density a t 3000 A. 
accompanying the hydrolytic reaction. The second-
order specific rate of O H - catalyzed hydrolysis is 2 X 
IQ" M~' m i n . - 1 near neutral pH. This is 300 times 
greater than the specific rate of phenyl cinnamate 
hydrolysis; another manifestation of the marked effect 
of an adjacent hydroxyl on reactivity. Similar results 
have been recently reported for monoacetylcatechol.11 

A detailed report of these kinetic results, and of 
their potential pertinence to specific examples of 
enzymic catalysis, will be presented shortly. 
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II. Neighboring Group Effects on Ester Hydrolysis. 
Neighboring Carbonyl Groups 

Sir: 
Previously,1 and in an accompanying communica

tion,2 large rate enhancements in ester hydrolysis have 
been demonstrated in compounds containing a neigh
boring hydroxyl group. These results may be of 
pertinence to the mechanism of enzymic hydrolysis of 
acyl derivatives, wherever a serine hydroxyl residue 
is a consti tuent of the catalytically active site. Other 
neighboring functional groups may possibly exert rate 
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enhancement effects as well. Carbonyl groups have 
been shown to increase the rate of hydrolysis of a 
neighboring ester.3 '4 Likewise, we have found tha t 
the aldehyde analog of I, cinnamoylsalicylaldehyde 
(II) , undergoes very rapid hydrolysis. The rate is 
first order in O H - concentration. The second-order 
specific rate is approximately 7 X 10° M^1 m in . - 1 . 
The activity is presumably due to the hydrated alde
hyde or its conjugate base. This is indicated by the 
fact tha t in 0.002 M K C N solution, where the reactive 
species is probably the cyanohydrin (III) , the rate of 
hydrolysis is increased tenfold. The catalysis may 
proceed similarly to either Scheme A or B of ref. 2, 
or via a nucleophilic a t tack on the carbonyl ester as 
suggested for the hydrolysis of o-formyl benzoate 
esters.4 
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A related ester containing a neighboring ketone, the 
cinnamoyl ester of o-hydroxyacetophenone (IV), is 
hydrolyzed with a specific rate of 2.6 X 103 M~l 

min." -1; very much slower than the hydrolysis of I I I , 

O 
CCH3 

'0-CCH = CHC6H5 
I l 

I V ° 

bu t nevertheless 40-fold faster than the hydrolysis of 
phenyl cinnamate. Ra te enhancement by CN ~ is 
similar to tha t found with I I . 

Carbonyl groups of aldehydes and ketones, especially 
the former, can have a great influence on the rate of 
hydrolysis of neighboring ester groups. The available 
evidence indicates, however, tha t the rate enhance
ment is, in reality, exerted by the hydroxylic adduct 
or its conjugate base. 
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Search For Accidental Degeneracy in Purines 

Sir: 
The strong adenine absorption at 260 m/x (38.5 

kk.) appears to be a single electronic transition. Mason l 
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