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A series of heterocyclic phosphinic acids and their respective methyl esters (Ta-6) were
synthesized in an attempt to determine if there are abnormal across-the-ring field effects on

reactivity at phosphorus. The rates of alkaline hydrolysis of the esters were studied at 0*C
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P II Ie X =35(0)3; R =CH,

07 “OH (cH,)
in 60% dimethoxyethane-water. The rate data is summarized in Table I.
Table 1
Relative Rates of Alkaline Hydrolysis of Esters Ia-e at 0°C in 60% M—ﬁ,o

Compound Rel. Rate Compound Rel. Rate
Ia 1.k Id 19.0
Ib 930.0 Ie 202.0
Ic 1.0* i1 8.8

% The average rate constant for compound Ic is 2.4k x 10~¢ M~1 sec~2,

For reactions where there is a constant steric effect (this case), it has been stated that
Hammett LA values can be used for ortho substituents in attempts to correlate reactivity®. The
plot of log k vs. I o values® for compounds Ia-e gives a reasonable straight line (slope = 3.5),
except that Ib is considerably faster than the o value would predict. In order to determine
whether this effect is general for the carbonyl group in these compounds, the "pKa's" of the

acids were determined*. The plot of pKa versus I o gave an excellent straight line for
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campounds Ib-e®, which indicates that there is no special effect for the carbonyl compound Ib.

A possible explanation of this result would be to postulate a change in mechanism for the
hydrolysis of Ib. The mechanism for phosphinate hydrolysis has been shown to involve attack at
phosphorus to form a pentacovalent intermediate, with subsequent breakdown of the intermediate®.
An alternate mechanism for Ib might involve attack of hydroxide at carbonyl carbon to form a
ketal anion, which would attack phosphorus intramolecularly. Attack at carbon is favored on
steric grounds, and the pentavalent intermediate formed after intramolecular attack would have
a dibenzbicycloheptane-like structure. This possibility is under investigation. A

Compound II was studied in order to determine if the orientation of the phenyl rings makes
a difference on the reactivity at phosphorus. A comparison between Ia and methyl diphenylphos-
phinate has already been made®®. These compounds have varying degrees of non-planarity”?, and
the results indicate little difference between the two. Compound II is planar, and there should
be more interaction between the ring and the empty d~orbitals of phosphorus. However, the
difference in rate between Ia and II is nearly equal to that predicted from the oi, value of the
CHy group. It seems therefore that the size of the d-orbitals onr phosphorus allows them to

overlap with the p-orbitals of benzene in spite of the non-planarity of the system.
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