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Abstract—The rate and pathway of reactions of 3,5telitbutylbenzoyl trifluoroacetate withert-butyl-
phenols depend on the number and position of bulky substituents determining the extent of steric shielding
of the phenolic hydroxyl.

Acylation with unsymmetrical (mixed) anhydrides 2,4-ditert-butylphenyl 3,5-ditert-butylbenzoatdlld ,
of carboxylic and trifluoroacetic acids is a simple andand this was confirmed experimentally. Two-tert-
convenient route to esters, ketones, amides, and sidutyl groups in isomeric 3,5-dert-butylphenollld
fones [1]. When a mixture of a carboxylic acid with do not prevent esterification either: 3,51dit-butyl-
the anhydride of another carboxylic acid is treategphenyl 3,5-ditert-butylbenzoatellle is formed.
with an alcohol, a mixture of esters of both acids is . .
formed. The ratio of the esters depends on the strengtl}]The IR spectra of products formed in reactions of
and structure of the corresponding acids. With trifluoPnenolsila—lif with anhydridel contain no bands in
roacetic anhydride, as a rule, only the product contairf® range of phenolic hydroxyl absorption but contain

ing no triflucroacetyl fragment is formed. This syn- 0ands character_initic of esters: 1725 (C=0) and
thesis route is fairly simple; the reaction occurs undef220 and 1090 cm (C-O-C), which confirms forma-

mild conditions and usually with high yields of the tion of aryl benzoateslla —lIf . The analytical data
target products EZG] By this reaction’ a Series Of are aISO consistent W|th the CompOSItlonlbﬁ —IIf .

phenyl esters were prepared, and the role of the steric Thys, when the phenolic hydroxyl is not shielded

factor in acylation was noted [7]. (lla, 1lb) or is shielded weakiyllc—lle), the major
To evaluate the effect of bulky substituents on thegpathway of the reaction with mixed anhydrideis

rate and pathway (esterification or electrophilic substiesterification:

tution) of the reactions of phenols with mixed anhy- OH

drides, we studied the reactions of 3,5telitbutyl- RS R1

benzoyl trifluoroacetatel Y with mono- and polysub- -

stituted tert-butylphenols differing in the extent of 3.5 1-Bu)CeHsC(O)OC(0)Ch + p )

steric shielding of the hydroxy group. Anhydrides R R

formed by dissolving 3,5-diert-butylbenzoic acid in R3

trifluoroacetic anhydride [8]. la_tif

The series of the studied phendla-llg includes RY R®
two groups of isomers: monodllf, lic) and ditert- Bu-t
butylphenols l{d, lle, Ilg). Reaction of 4tert-butyl- 3
phenolllb with anhydridel, as in the case of unsub- - R oC
stituted phenollla, yields the corresponding ester,
4-tert-butylphenyl 3,5-ditert-butylbenzoatdllb . The RZ2 R! Bu-t
presence in isomeric &rt-butylphenol lic of one
o-substituent shielding the hydroxy group does not lia —Mlif
alter the reaction pathway: the corresponding estef, || Rz R2=R3=R*=R°= H @; Rl=R2=R4=
2-tert-butylphenyl 3,5-ditert-butylbenzoatellic, is  R5-j R8= By (b): R'= Bu, R=R®= R*= Ro= H ();
formed. Rl=R3=tBu, R= RA=Ro=H(d) Rl=R¥=Ro = H,
These results suggest that the reaction of 2,4-dR?>= R*=1-Bu (6); R = R®= R®=t-Bu, RR = R* = H (f);
tert-butylphenol Ild with anhydride! should yield R! = R® = t-Bu, R = R® = R* = H (g).
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Yields, melting points, and elemental analyses of aryl benzoHtas-IIf

Comp.| Reaction | Yield, mp, °C (solvent Found, % Formula Calculated, %
no. time % for crystallization) C H C H
lla 1h 87 88-90 80.90 8.14 Cy1H560, 81.25 8.44
(heptane)

b 1h 86 108-109 81.67 9.10 Cy5H340, 81.92 9.35
(ethanol)

llc 2 days 84 47-49 81.60 9.05 Cy5H340, 81.92 9.35
(ethanol)

ld 2 days 83 133-134 82.08 9.76 CogHz50, 82.41 10.06
(hexane)

e 2 days 85 83-84 82.16 9.21 CogH450, 82.41 10.06
(hexane)

nf 1 month 76 130-132 82.44 10.18 C33H500, 82.79 10.53

(ethanolcyclohexane

The high extent of steric shielding of the hydroxy stitution at thefree p-position, followed by isomeriza-
group in 2,6-ditert-butylphenolllg, which is an iso- tion. The occurrence of the alternative esterification
mer oflld andlle, affects the pathway of the reaction pathway is favored by a decrease in the esterification
with 1. In the IR spectrum of the reaction product, therate in the ordedla ~ Illb > llc ~ lld ~ lle > I|If
carbonyl absorption band characteristic of estdes-  (see table), in accordance with the number and posi-
llle (1725 cm”) is lacking, but a broad absorption tion of tert-butyl groups sterically shielding the phe-
band is observed in the range of OH stretching vibranolic hydroxyl.
tions (3380 crt). Such a spectrum is inconsistent
with the structure of 2,6-diert-butylphenyl 3,5-di- EXPERIMENTAL
tert-butylbenzoate. At the same time, the absorption
band at 3380 cnt does not correspond to vibrations The IR spectra were taken on a Pelimer spec-
of sterically shielded phenolic hydroxyl, and the cartrophotometer from mulls in mineral oil.
bonyl absorption at 1630 crthis untypical of diaryl
ketones. Thus, the structure of 4-hydroxy-3,5,3et-
ratert-butyldiphenyl ketone should also be exclude
from the consideration. The IR spectrum is consister}ri
with the structure of the tautomer, 4-[3,54eK-butyl-
phenyl(hydroxy)methylene]-2,6-dert-butyl-2,5-cy-
clohexadien-1-ondV:

Phenyl 3,5-ditert-butyl benzoate llla. To a solu-
ion of 5 mmol of 3,5-ditert-butylbenzoic acid [9] in
U% ml of CH,CIl, we added with stirring 0.85 ml of
fluoroacetic anhydride [10] and, 10 min later, a
solution of 5 mmol oflla in 2 ml of CH,CI,. The
mixture was stirred for 1 h at room temperature, 10 ml
of benzene was added, and the mixture was succes-
OH t-Bu Bu-t sively washed with 10% aqueous KOH and water. The
OH organic layer was separated and dried overS@G.
t-Bu Bu-t | The solvent was removed in a vacuum, and the re-
I+ - C= =0 sidue was recrystallized from heptane. EstdBHs —
[lIf were prepared similarly.

vBu But Reaction of | with 1lg. The reaction mixture pre-
llg v pared as described above from 1.2 g of 3,5edi-
However, with 2,4,6-trtert-butylphenol 1If, in  butylbenzoic acid, 0.85 ml of trifluoroacetic anhy-
which the hydroxy group is sterically shielded to thedride, and 1.03 g ofig was kept for 1 month at room
same extent as itg, we obtained aryl benzoatdf .  temperature and then worked up as described above.
Thus, the steric factors do not forbid formation ofCompound IV was obtained; yield 1.8 g (80%),
2,6-ditert-butylphenyl 3,5-ditert-butyl benzoate from mp 163-164°C (from heptane). IR spectrum, cni™:
Ilg. The reaction pathway actually observed witp 3380 (OH), 1630 (C=0). Found, %: C 82.16; H 9.71.
is due to preferableness of electrophilic aromatic subc,gH,,0,. Calculated, %: C 82.41; H 10.06.
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