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HYDROLYSIS OF ORTHOESTERS : APPLICATION TO COMPOUNDS WHICH HYDROLYSE WITH STEREOELECTRONIC CONTROL
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We wish to report the results obtained for the hydrolysis of orthoesters

which have been shown to hydrolyse with stereoelectronic control

Stereoelectronic control implies that the specific cleavage of a carbon -
oxygen bond is allowed only if the two other oxygens each have an orbital oriented antiperiplanar
to the O-alkyl leaving group1 . The important consequence of this control to the stereochemical
course of hydrolysis of 2,2-dialkoxytetrahydropyrans has been unambiguously demonstrated?

(scheme 1) but its influence on the kinetics of hydrolysis has not to date been established .
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Scheme 1

The results of such a study carried out on three orthoesters :2,2-diethoxy-
tetrahydrofuran (I), 2,2-diethoxytetrahydropyran (II) and 2,2-dimethoxytetrahydropyran (III) are
reported below in Table I :
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Table I - Rate constants of orthoesters hydrolysis in buffered agueous solutions

tanm e LT = 250, U=0.1M.

. -
Catalyst Hy0 AcOH Me.,ASOCH H,PO, HBO, H,0
I 3.9 107 3.03 2.40 1072 4.75 1072 5.88 10°° 9.0 1078
I 4.1 10% 4,07 1.80 1072 3.69 102 1.87 10°° 8.8 1078
111 5.9. 10° 0.90 2.22 1072 2.66 1072 3.76 10°° 8.3 1078

Reactions were monitored spectroscopically by following the appearance of hydroxy—ester at 215 »nm.

From the results listed in table I two conclusions may be drawn namely :

1) The hydrolysis of these orthcesters is subject to general acid catalysis, the kind

of catalysis currently observed with other orthoesters®5.

2} The measured Br&nsted o coefficients obtained by plotting log k against the

catalyst
pKa of the catalysts suggest that proton transfer is well advanced in the transition state :
o = 0.67 £ 0.04 (r = 0.994) for I ; o = 0.68 + 0.05 (r = 0.988) for II and o = 0.64 + 0.05

(r = 0.983) for III .

The important question that arises then is whether general acid catalysis is

consistent with the concept of stereocelectronic control

It has been shown by theoretical calculations® and X-Ray diffraction’ that
if two lone pairs lie antiperiplanar to a polar bond, the polar bond is both weaker and longer
than usual . The consequence of these two effects forour compounds is evident : already in the
initial state the axial 0O-alkyl leaving group becomes the better one and the axial C-0O-alkyl
bond is easier to cleave (see scheme 1) . Such a situation would at the same time be expected

to favour general acid catalysis .

As applied to the problem of acid-base catalysis sterecelectronic control is

a new and we believe potentially useful concept .
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