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@-TOLUIC acid (10°K = 12.35)) 1s stronger than bensoic acid
(10 = 6.2T)%.  2,3-Dimethylbensoic acid is stronger still (107K =
18.7) due to buttreswing?, 2,6-Dimethylbensoio acid is very strong
(1051 - 56.8)2 btut the double buttiressing in 2,3,5,6~tetramethylbensoic
a0id lesds surprisingly to lower strength (10°K = 37)3 for which an
explanation was ;dn.nood‘». A similar deorease in strength has now
been found on passing from 2,6-diisopropylbensoic acid (1051 = 65) to
2,3,5,6=tetraisoprogylbensoic acid (107K = 7).

Hindranoe in the latter tetre acid must be very high. The
oconstitusnt methyl groups of adjacent isopropyl groups will be forced
outwards to impinge closely on the carboxyl groups (I) a situation not
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ooourring in 2,6~diisopropylbensoic acid (II). Despite the great
hindrance this tetra acid is almost as Weak as benzoic acid. 2,4,6~
Pri-t.-butylbenzoic acid, another highly hindered acid, was found to
be even weaker than bonsoio aoids « Thus moderate steric hindrance
strengthens an acid but intense steric hindrance luds‘ to weakening.
Steric hindrance of solvation of the carboxylate ion has been

held responsible for low strength in hindered aliphatic acida‘ and

hindered diterpencid soid-T’a. The low strength of one of these acids
said to be the most hindered lmcmn8 is associated with shielding of the
carboxyl.

Resulting from steric compression, distortion of the carboxyl
group with alteration of the 0CO angle and CO distances n.fght impair
carboxylic resanance and weaken an acid. Bxamination of the infrared
speotra of dbengoio acid, 2-methyl-, 2,6-dimethyl-, 2,4,6~trimethyl-,
2,4,6~triisopropyl-, 2,3,5,6~tetramethyl- and 2,3,5,6-tetraisopropyl-
benzoic acids and their methyl eaters revealed no irregularities except
that in 2,3,5,6-tetraisopropylbensoic aoid there is a distinot doublet
( veo = 1741, 1748; e = 300, 255) at the frequenoy expected for the
carboxyl bond in the monomer. A similar doudbling is present to a
lesser oxtent in 2,3,5,6-tetramethylbensoic acid ( vy, = 1737, 17503
€* . oa. 80, 325). ‘his indicates steric compression as it may be
due to constraint of the carboxyl group into two different conforma—

tional structures but it does not appear in the esters. An abnormally

JE.E. Betts and L.R.C. Barclay, Canad. J. Chem. 33, 1768 (1955)
) ,

0.S. Hammond and D.E. Hogle, J. Amer, Chem, Soo. JJ, 338 (1955)

To.x. Bavards and B. Hows, Proo. Chem. Soo. I, 338 (1959)
87.¥. ApStmon, 0.E. Edvards and R. Howe, Canad, J. Chem. 40, 630 (1962)




No.25 Highly hindered aromatic carboxylic acids 1191

low value (1690 cn_l) for the CO stretching frequency of ApSimon,
Edwards and Howe's acid was ob,semds.

The solubilitiss of 2,6-di- and 2,3,5,6-tetra-isopropyldenszoic
acid in water are very low and it has been necessary to carry out the
determinations of the dissociation constants (classical) in various
atrengthas of aqueous ethanol, 4 spectrophotometric method3 has been
used, With benzoic acid Grunuld9 obtained an almost linear relation-
ship between pK' and etha.noli concentration below about 70% ethanol-

water (w/w), We have confirmed this and find that it also holds good

for the above acids yrithin the range measured. One can thus

extrapolate to 0% ethanol and obtain their pK values in water (see

Table).

pK' Values in Agueous Ethanol

% Ethanol

0 T.7 21.9 | 40.5143.8|49.3| 64.4] 695.1
2,6=-diisopropyl- |[3.19*%( 3.55 | 4.24 | 5.13 5.99
bengoic aocid
2,3,5,6~tetraiso~ |4.15% 5.48 | 5.62 6.22
propylbenzoic acid . )

*gxtrapolated
Details of the determinations and of th‘ preparation of the
hitherto unknown 2,6-diisopropylbenzoic acid will be given elsewhere.
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