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REACTION OF PEROXY-p-QUINOL ACETATES WITH TRIFLUOROACETIC ANHYDRIDE.
FORMATION OF NEW OXEPINONE DERIVATIVES.]

A. Nishinaga,* K. Nakamura, and T. Matsuura
Department of Synthetic Chemistry, Faculty of Engineering, Kyoto University, Kyoto, Japan

The reaction of peroxy-p-quinol acetates derived from 4-R-2,6-di-t-butylphenols
(R = Me, Et, n-Pr, s-Bu) with trifluoroacetic anhydride gives the corresponding 2-tri-
fluoroacetylmethylidene-5-oxepinone derivatives. A favoured mechanism involves efficient
conversion of a quinoxy cation intermediate primarily formed into an oxepinone derivative

to which a trifluoroacetyl group is incorporated.

The acid- and base-catalyzed reactions of peroxy esters derived from 4-substituted 2,6-di-

t-butylphenols have provided new findings in the organic peroxide chemistry.z'4 The trifluoro-

acetic acid-catalyzed reaction of peroxy-p-quinol acetates (1), easily available from the oxy-
genation of 4-alkyl-2,6-di-t-butylphenols followed by acetylation, has been shown to give 4-oxa-
2-pentenone derivatives (g).4 An oxepinium cation intermediate (3) resulting from the ring

expansion of the quinoxy cation (2) primarily formed has been postulated for this reaction.

Q
+
R 00Ac R 0 Ho R
Z 3

1

Me Db; R=Et

{~1]

we
=

"

wy
-
=
"

n-Pr d; R = s-Bu

It is now found that oxepinone derivatives of type 5 are actually formed in good yield when

the peroxy acetates ]la-d are treated with trifluoroacetic anhydride, providing a new oxepinone

system.
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The treatment of la with trifluorocacetic anhydride (TFAA) in CH2C12 at room temperature for
24 h gave a mixture of oxepinone derivatives in which a trifluoroacetyl group is incorporated,
22,5 mp 65-66 °C (71% yield) and its geometrical isomer 6a; liquid (29% yield), which were iso-
lated by TLC. The analytical and spectral data of these products (Table 1) are in good agreement

with the structures. The compound 62 is exclusively converted into 5a by heating, indicating

TFAA

in CH2C12, r.t.

d; R = 1i-Pr

that 5a is a stable form. The instability of 6a is probably due to an electronic repulsion be-
tween the CF3C0 group and the Tone pair electrons of ring oxygen. The reduction of 5a and/or a

mixture of gg and 6a with Zn/HC1 in ethanol gave 2,6-di-t-butyl-4-trifluoroacetylmethylphenol (LF

Table 1. 'H NMR Data of the Oxepinone Derivatives 5, 6 and lg.a

Oxepinone t-Bu t-Bu R 0=C-C=C-H  C=CH-0-

5a .26 1.35  6.05 7.79 6.73

6a 1.5 1.30  5.82 . 6.32  6.82

5b 1.26  1.30  2.06° 7.30°  6.86

5¢ .24 1.28  0.94t),2.41(q)¢  7.16 6.86

6c 1.2 128 0.97(t)9,2.52(q)¢  7.12 6.78

5d 120 127 1.15(d)9,2.76(sep)? 6.76 6.54

6d .18 1.23 1.20(d)9,3.01(sep)? 6.60 6.49
10a 1.4 2.35%  e.f 7839 6.84(s)
100 153 2.03"  6.26 .88 6.74(q)

3 The assignment is confirmed by decoupling technique with lgtgb A doublet (JH_H=
0.9 Hz) of quartets(JH_F=2 Hz). ¢ g; J=0.9 Hz. = Chemical shift values are tenta-
tively assigned. © Me group: d,d; Jy,_y =1.4 Hz, Jyg_ =0.4 Hz. foutti. 9A
broad q; JMe_Ha=1.4 Hz. h Me group: d; 3=1.4 Hz. v A broad s. J J=1.4 Hz.

resulting quantitatively from a two-step reduction. A favoured mechanism involves conversion of

6

the first reduction product, an oxepin analogue, into an arene oxide” which isomerizes to a

quinol followed by further reduction to the phenol.7 When gg (1 mmo1) was heated with aniline (2
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mmol) in dioxane (10 m1) under reflux for 4 h, the compound §,8 a ring contracted product in
which aniline is incorporated, was obtained in quantitative yield. This is analogous to the

formation of 4 from ]. The structures 53 and § are confirmed by X-ray crystallographic ana]yses.9

0 OH OzH 0 OH
2H N 2H
\ ———— / — ——l R e d
0 0 4
0
0
CF HO
CFs 3 CFs Fs
CF
%a
l
LthH2
Ph
0 0, M 0
\ —_ - 7‘[:f??f,/L§,JL\
/0/ 2 0 ' 0 CFy
PhHN"S .
3 8

The reaction of 1p-d with TFAA similarly gave the corresponding oxepinone derivatives 5 and

6, whose !

H NMR data are given in Table 1. The products in these cases were separated by TLC and
purified bydistillation. From 1b only the stable isomer §g5 (yellow 1liquid, 120-121 °C/1 mmHg)
was obtained in 78% yield, whereas 1lg and ]d gave nearly 1 : 1 mixtures of the corresponding §
and Q.]O The fact that the products from Ilc and ]1d are not converted into a single component by
heating indicates that the steric character of the groups R and COCF; in j¢-d and f¢-d is similar
to each other.

The reaction of 9 with TFAA at room temperature followed by distillation of the products
gave a 1 : 1 mixture of 103 and ]Qb (yellow 1iquid, 100 °C/1 mmHg, 60% yield), which provides

conclusive informations for the assignment of !

H NMR data of the present oxepinone derivatives.
The peroxy acetates ] (R = t-Bu, i-Pr, PhCHZ), upon treating with TFAA, gave only 2,6-di-t-
butyl-p-benzoguinone (1]), the results being the same as those in the reaction of these acetates
with trifluoroacetic acid (TFA).4 With 1 (R = PhCHZ) benzyl trifluoroacetate was isolated
quantitatively along with 1]. It may be, therefore, concluded that the reaction of ] with TFAA

is catalyzed by TFA formed in situ and involves the quinoxy cation intermediate 2.

The mechanism by which the COCF3 group is incorporated into the products should involve a
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nucleophilic attack by the enol ether part in the oxepinone 12 on the carbony] group of TFAA.

Analogous nucleophilic reactions of enol ethers have been reported.]]
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