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o ~lrst order r0Le. The rate of hycirolysi3 decreases ~itt 

~~~- s:en inc~re2si~~ regu~arly till it reaclJeS a vel~e at 

tc about p:r: 

~ei'eas 

In tbs :p:'i indeyendent region or;e 

2 proportional to cj, o· 
''2 

·.rte bydrolysis 

,:,e rate cf l1ydrolysis ln 50:5U dioxan-water r;as 

;:;o be llig•rer tban tbat in 50:5v ace;tc.;ne-water rr,ixture, ir 

cJ; .cte of t:1e fc;ct ttlat toe former solutiac, has a la\·;er 

i~_electric co~~~Jnt tr1an the latter. TlJis snows t:12c trJe 

rate oi' !J~!drol;ysis in dioxan-water :~1i:z:.t~__~re is attrio~-ced tL· 

~be rates ai' cJydrolysis ·Jf .Q.-Cbloropbenyl-, pr1er2,vl-
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.t'o-ctlorophenyl-> phenyl-> Q-tolyl hydrogen succinate. 

i ~ 'y·,'icates that electron-attracting groups (e.g. Cl 

3'SOtil) E "hance the hydrolysis and electron-releasing groups 

'.e·i~. c:ct3 group) retard it. 

The activation energies are deteroined, from which the 

entrouies of activation are calculated, 

A cyclic intermediate in the hydrolysis of these esters 

.lr: tbe pH range between 2 and 6.65 is proposed. ·This is 

suppc :' ·d by thG fact that the entropy of activation of IJ,­

olJlor.,phenyl hydrogen succinate at pH 6.65 is very small 

i-29.2':1 cal degree-1 ) compared with that at pH 1.60 (23.5 

The low entropy of activation at pH 6,65 

tndicates that the rate determining step involves a more 

organized transition state (less degresof freedom) than 

tLet at pH 1.60. The organized transition state can be 

arrived at by the formation of such a cyclic intermediate. 

:C~1e positive ;<'-value for this reaction at pH 6.65 

supports the proposed mechanism. The low f'-value indicates 

that the reaction is not highly sensitive to the polar 

~ilaracter of substituents in the phenyl group. 
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,-.fe;·en-:-.- or identicc'-ll. 

'-i ' 

· onpOlJJ ,_cl ~ 

-· .-- , ~-n cs ~eaction is the 

i1:e hydrolysis 

. • 

R' .CO.: .OR + :oR 
. 

R' , COO ; , It + HO : H 
• 
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wdrclysis iT! which the attacked entity is the neutral molecui '' 

:(' so2 ~:;> "Uld the acid catalysed hydrolysis in which the ''''':ackecl 

"r:i~~/ is the conjugate-acidic ion, R'C02HR+ or R'C02H
2

+; eit11Pr 

,,cyl-oxygen, or alkyl-oxygen fission may take place according 

to the scructure and conditions. 

A :o tudy of the kinetics of the hydrolysis of esters ch:>v,_, 

''1ac r;wo mechanisms exist, which are related to each other lil-'3 

the ''imolecular and unimolecular mechanis:ns of nucleophilic 

coUU'c :-.i tution or elimination, The following; table SWELLc"i.s ·s tl!e 

···l:>s,Jification SU6gested by Ingold3 according to the mentioned 

featl)res: 

l':ype uf Form Known Fission 
Mec:nnism Attacked Reaction Acyl Alkyl 

-

• o a 0 o o • • BAll 

B'lSi:.; R1 C02R Hydrolysis 

Acidic Hydrolysis 

.... 

The basic mechanism, including the alkaline and related 

r.eutr'il mechanisms, and the acidic mechanism are symbolised by 

:c ,u d A, respectively. The acyl-oxygen and the alkyl-oxygen 

fi:siJn are represented by subscripts AC and AL, respectively, 
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IIT::i ALEYL OXYGEN FISSIOH 

':~ 

d<J'; .. ·e ve_;_·) the .for:ner or:ce is unsature t;.:~d, ~5nCi"" ~-Jer~_ce it 

- - ~ . 

r•· i=-' 

-<( 

-, -_;_:J__j ;:;, 

n+ ' 't . d .t :_1~ :___.._ .':l can oe oo alLe ~;y as ·'3. SJ.i table 

·.; ;E~:i_:-;__~, o_~ rates~ or::_e :passes .Crorr. -'->imo.lccul::__r .c.yl-
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·~ !ri~ reaction~ then R would ncJt ~e-tair~ it~ cc):~fj-

~l.C id. 

:>e nesonc-ric (e.,=-'"' H - 1 

... 
n - CH ' r.··,, 

''--2 Ci-_ {1 ~ .-- \-;~,--, 

c 
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