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Interest in intramolecular wtalysis in reactions of 

carboxylic acid deriwtives hss been stimulnted by *nlngies to 

enzymic catslysis.(i) Intramolcculnr catalysis of other cl:inses 

of reactions hes received much less attention, *,nd the first 

quantitstivt investigetion of intrnmoleoul?r catalysis in 

glycoside hydrolysis is now reported. o-Orhoxyphenyl :-z-gluco- 

side has been noted previously(S) to undergo facile hydrol:-sis 

but the renction WRS not investigated in detaiis. 

Fig. 1 
pH-rate profile for the hydrolysis of 

o-carboxyphenyl S-&kglucoside at ??.35" 
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The pH-r;lte profile (Fig..'), now determined, indic,-t-s hl r,lte lsw 

of the f>rm : 

djSalicylic ncidi 
at = &[Gl-0-C6Hq.C0.$i] 

_ &[Gl-046H4*CC;] :Fi30+] 

If the n,ot unreasonable value OS 3.5 is 

(At 25" P& = 3.7). At a pH of 3.5 the 

assumed for p&a at 91.35'. 

rate of hydrolysis is 

about IO"' times greater thsn that estimated for E-carhnYy?:.;cngl- 

p-&glnccside by extrapolation from results st higher acidities. 

Mechanislns involving (i) intramolecular general-acid catalysis 

(as I), (ii) an intramolecular. diqllscement by the carbowylate 

ion on the Q-I protonated glucoside (as II) or (iii) intramolecular 

nucleophilic-electrophilic cetalysis (as III) are consistent with 

these results. Mechanisms (ii) and (iii) would involve 
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a-g-glucosyl salicylate as an intermediate but the o'oserved 

equality of the spectrophotoeetric -nd polnrimetric rate constants 

indicates that if formed its rate of hydrolysis must be much faster 

than its rate of formation. Mechanism (i) which is similar to that 

considered by RBnby and Marchessault (3) for the hydrolysis of 

polysaccharides containing glucuronic acid residues, involves an 

increase in the leaving-group ability of the sryloxonium ion through 

intramolecular general-acid catalysis. The possibility that similar 

catalysis operates in other classes of reactions is at present 

being investigated. Although the rate increase resulting from this 

intramolecular cat::lysis is large it is still 10 *-Id times less 

than that observed with catalysis by emu&in.(h) 
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