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A New Transformation of Thioethers into Ethers Using Thallium(1ir) Nitrate

By YosHimITsu Nacao, Kimrvosur Kaneko, Masarito OcHial, and Errcar FujiTa*
(Institute for Chemical Research, Kyoto University, Uji, Kyoto-Fu 611, Japan)

Summary «-(3,4-Dimethoxyphenyl)-B-nitroethylthio-
ethane (1) has been converted into «-(3,4-dimethoxy-
phenyl)-B-nitroethoxyalkanes in good yield on treatment
with 1-2 mol. equiv. of thallium(irr) trinitrate (TTN) in
several alcohols at room temperature.

RECENTLY, we synthesised «-(3,4-dimethoxyphenyl)-§-
nitroethylthioethane (1), m.p. 71—72 °C, in good yield by
an effective method. We have now investigated the
reactions of this compound with thallium(1tr) trinitrate
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[TH{ONO,),-3H,0] (TTN) and several alcohols, and also the
reaction of the homologue (2)} with TTN and methanol.
The alkyl ethers (3)—(7) were obtained from (1), and the
ether (8) from (2), accompanied by some by-products
(Table).

In a typical experiment, a solution of TTN (197 mg,
1-2 mol. equiv.) in methanol (2ml) was added to a
solution of compound (1) (100 mg) in methanol (6 ml), and
the mixture was stirred at room temperature for 5 min.
The thallium(1) nitrate which precipitated was filtered off
and the filtrate was evaporated in vacuo to leave a residue,
which after addition of water, was extracted with dichloro-
methane. The extract gave the methyl ether product (3)
(87 mg) as white prisms (from methanol).
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Thallium(1m1) is expected to be easily and selectively
co-ordinated by the sulphur atom in thioethers according
to the hard/soft acid/base principle (here a soft-soft co-
ordination).! Hence, the first step of this reaction must be

TABLE
Mol. equivalent Reaction time
Thioether Alcohol of TTN /min Product® m.p./°C Yield/ %
1) MeOH 0-6» 5 (3) 92
109
1-2 5 3) 98
(1) EtOH 0-6 80 (4) 9) 84, 5¢
82 128
1-2 30 (4) (12) 86, 7
143—144
(1) PraOH 0-6 60 (5) (10) 75, 164
67—68 101—102
1-2 10 (5) (12) 89, trace
(1) PriOH 06 60 (6) (11) 69, 16e
89—90 92—93
1-2 15 (6) (12) 67, 26
(1) H,O0t-THF 1-2 30 (7) (12) 44, 47
oil
2) MeOH 1-2 5 (8) 98
oil

a Satisfactory elemental analytical, mass spectral, and 'H n.m.r. data have been obtained for all new compounds. P Using 0-4 mol.

equiv. of TTN, the reaction proceeded only to about 60%,. ©10% Recovery of (1). 499, Recovery of (1).

e Trace recovery of (1),

(checked with n.m.r. spectrum). 6 Mol. equiv. of H,O were used.

+ The syntheses of (1) and (2) and their carbon-increasing reactions will be published elsewhere.
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the formation of (14) and/or (15). The product ethers can
be derived either by a concerted Sy2-like attack of the
alcohols or by stepwise formation of a cation (16) and then
nucleophilic attack of the alcohol, the formation of (12) as
a by-product is conveniently rationalised by deprotonation
from (16).

There is also another possible route where initial elimina-
tion from (14) and (15) or (16) gives (12) and (13) and sub-
sequent addition of alcohol to them yields the ethers (3)—(8),
but this pathway is denied by the following experimental
results. (i) Treatment of the nitro-olefin (12) with TTN
(1-2mol. equiv.) in methanol for 5 h resulted only in

1 In 1h, all the starting material was recovered.
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recovery of the starting material. (ii) When (12) is treated
with thallium(1) nitrate (1-2mol. equiv.) in methanol
for 2 h,} the addition reaction giving the methyl ether (3)
occurred only to about 309, [Estimation by n.m.r. indi-
cates the presence of (12) and (3) in a ratio of 3:1 in a
mixture of the reaction products]. In the case of (13),
m.p. 80—81 °C, the same treatment for 16 h resulted only
in recovery of the starting material. (iii) Treatment of
(12) in methanol in the presence of 69%, nitric acid (5 mol.
equiv.) for 2 h only gave the starting material.
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