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In the course of our mvestigation ol cation radical 1n-
duced oxidation of carbonates, we have discovered that thi-
anthrene cation radical perchlorate (1, Th'- C1O)) readily
oxidizes fert- butyl phenyvl carbonate (2) in acetonitrile at
room temperature. This is a novel reaction of carbonates,
and offers the first example ol cation radical mduced de-
carboxvlation. Carbonates, diester of carbonic acid, are
known as stable organic compounds and as usctul n-
termediates for a varietv ol industrial and svnthetic ap-
plications. Alkyvl arvl carbonates undergo the loss of carbon
dioxide or are converted to diany | carbonates al reasonable
rates onlv il heated in the region 180-200 °C." In contrast.
the reaction (Scheme ) of this very stable carbonate 2 with
1 at room temperature leads to rapid oxidauve de-
carboxvlation. Quantitative data are listed in Table 1. Pro-
duct balances account lor 88% of the tert- butvl groups
which appear as cations, 91% of the phenoxy groups. and
95.1% ol the cation radicals.

The major products are N-zeri- Buly lacetamide (3) * from
fert- butyl cations, 3-(4-hvdroay phem Dthianthreniumy] per-
chlorate (4) * from phenoxy radicals, thianthrene (Th) and
carbon dioxide. Thus, the intermediates which are trapped
m the course of oxidative decomposition were zest- bulyl ca-
tions and phenoxy radicals. rerz- Buty] cations reacted with
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Scheme 1.

the solvent acctonitrile 1o give a Rilter-tvpe intenmediate
(Me,CN="CMe), which reacted with water during work-up,
o give 3. The simplest representation of the reaction of 1
with 2 and the formation of 3 and 4 is given n eq 1-5.

Table 1. Products of Reaction ol Thianthrene Cation Radical
Perchlorate with tert- Buty] Phenyl Carbonate in MeCN at Room
Temperature”

Reactants. mmol X 10 Products (Yo). mmol x 10°

[ 2 3 4 Th PhOI
100 50 44 45 49 0.3
(’8) 45 (49) (D

‘Reaction was carricd out by adding acctonitrile by svringe to a
stirred.  septum-capped  round-bottomed  lask  comtaining .00
mmol of 1 and 0.30 mmol of 2 under argon atmosphere. The
color of 1 was discharged within 10 minutes. but stirring was
continued overmight. Water (3 ml.) was added. The solution was
neutralized with NalICO. and extracted repeatedly with CHCI
{4 x 20 ml.). Products were identified and quantified by GC.
using the method of "standard addition” of authentic samples.”
and by ‘11 NMR and GC MS. GC analvses were made with o 2
mx 18 i stanless steel column packed with 10% OV-101 on
Chrom W. Reaction was run four times, and the averaged viclds
of products are given. Isolated vield. 100 x (mmol of product)
initial mmol of Th'- C1O.. This represents Q0% of the phenoxy
groups in the carbonate 2. ‘A small amount (1.1%) of
thianthrene 3-oxide (ThO) was also obtained.”

Th* + Me,oogoph == Th + [MeaCOEOPh]‘ (1)

[MeaCOSOPh]" —— MeC® + 0O, + OPn ()

Me,C*' + MeCN ————n MesCN="CMe (3)
Me,CN="CMe + HQ ——» MeCNFHTCOMe + H* {4
Th* 4 o°eh ——— 4 5)
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Compound 3 was also obtained 1in 76% and 31% vields,
tespectively when fert- buty1 - S-(4.6-dimethylpyrimidine-2-v1)
thiolcarbonate and N-frers- butoxvearbonyglveine reacted
with 1 in acctonitnle. Further scparation of products proved
not to quantitative and their complete assay was not pur-
sued.

Analogous studics on the aromatic cation radicals m-
duced oxidative decompeosition for azoalkanes have been re-
ported. ™ 1 I'-Azoadamantane,’ meso- azobis- o -phenylethane’
and cvelic azoalkanes’ were oxidized rapidly and quan-
titatively bv 1 at room temperature to give nitrogen plus ca-
tion denved products instead of products formed by Iree rad-
ical reactions. While alkv! radicals formed from the first ox-
idation of azoalkanes in these reactions were again oxidized
mnto alkyvl cations, phenoxy radicals formed from the ox-
idative decomposition of carbonate (eq 2) were not oxidized
to phenoxonium 1on but trapped by 1 1o give 4 1n exeellent
vield (ey 3).

A question arose as to whether or not the reaction in-
volved electron transter and formation of radicals, which,
being trapped by 1, gave products S-substituted thianthren-
wimy1 perchlorates. Evidences for these steps were found in
the reaction of 1 with dialkyIniereurials™ phenylmagnesium
chloride.” organotins.” eyvelohesanols, ™ and  2.2-az0-2-
methyl-6-heptene. ® Thus. without doubt, the fate of phen-
oxy radicals 15 primanly (o be trapped by cation radicals
and leads to the formation of 4. An carlier report” showed
that 1 reacted with phenol to form 4 and the mole ratio of 1
(o phenol was 2 0 1.

Although the magjor products are rationalized by cq 1-5,
the origin of the 1.0% phenol remains uncertain. We can ex-
clude the formation of phenoxonium ton bhecause lree
phenoxonium 1on could not be formed {rom mono- and
disubstituted phenols.” Morcover, neither amide nor hy -
droquinone from the reaction of phenoxenium ions with sol-
vent or with water was found. Control rcaction ol per-
chlorc acid and 2 in acetonitrile was carried out to know if
the decomposition is catalvzed by acid that 1s formed in in-
completely dried solvent mnstead of oxidative decomposition
of the carbonate. Only a trace of phenol was obtained from
the control experiment. This result mdicates that not only
the reaction 1s proceeding by clectron transfer and not by
acid calalysis but phenol may be formed by acid that 1s
formed m incompletely dried solvent.

In conclusion, a thermally stable carbonate has been
shown (o undergo lacile oxidative decarboxylation under
mild conditions and both carbonations and Iree radicals
were trapped by solvent and cation radical respectivelv. The
new oxidative decomposition of zert- butyl phenyl carbonate
further enlarges the chemistrv of the versatile carboxvlic
linkage.
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