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The 1,3-dithian-2-ylium thiocarbocation has be-
come an important cationic formyl equivalent
synthon.'”" The synthetic potential of the 1,3-di-
thiolan-2-ylium thiocarbocation, however, has
not been explored, presumably because no satis-
factory preparation of its salts has been repor-
ted,” but the usefulness of the synthetic equival-
ent 2-ethoxy-1,3-dithiolanes has been demon-
strated.**""> Because of the potential importance
of 1,3-dithiolan-2-ylium and 1,3-dithian-2-ylium
thiocarbocations as cationic formyl equivalents,
we have worked out a simple and effective
method for the preparation of their tetrafluor-
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oborate salts. Our procedure represents an ex-
tension of our previously reported method for
the preparation of 2-substituted 1.3-dithiolan-2-
ylium and 1,3-dithiolan-2-ylium salts. Treatment
of the dithiol and an acid chloride with ethereal
tetrafluoroboric acid leads to the formation and
precipitation of the 2-substituted salts.” These
have many synthetic applications.* Since formyl
chloride is not available, we have investigated
other reagents and found that triethyl orthofor-
mate is an equivalent reagent for the formation
of the desired thiocarbocations 2. The tetrafluo-
roborate salts 2a and 2b were precipitated in 76
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and 98 % yield respectively from a solution of the
dithiol and triethyl orthoformate in 54%
HBF, - Et,0; lower concentrations of tetrafluoro-
boric acid gave lower yields of 2. In dichlor-
omethane solution, variable and low yields of 2
were obtained. Compound 2b has previously
been prepared by hydride abstraction from 1,3-
dithiane by trityl tetrafluoroborate.?

The intermediates in our synthesis were proba-
bly 2-ethoxy-1,3-dithiolane and 2-ethoxy-1,3-di-
thiane respectively, which were cleaved by the
strong acid to the thiocarbocations by analogy to
the in situ generation of a 1,3-dithiolan-2-ylium
salt from 2-methylthio-1,3-dithiolane.® We have
also explored selective cleavage of 2-alkylthio
substituents for the preparation of the desired
thiocarbocations. Thus, addition of tetrafluoro-
boric acid to 2,2'-(ethane-1,2-dithio)di-1,3-di-
thiolane 3a or 2,2'-(propane-1,3-dithio)di-1,3-di-
thiane 3b in dichloromethane precipitated the re-
spective salts 2a and 2b in high yields. In
trifluoroacetic acid, however, 'H NMR spectra
were recorded without any cleavage reaction in
3. The dimeric intermediates 3 were readily avail-
able from ethane-1,2-dithiol and triethyl ortho-
formate in AcOH/BF,-Et,0 or from propane-
1,3-dithiol and triethyl orthoformate in CHCIy/
HCLI5.I6

Experimental

General procedure for the preparation of 2a and
2b from dithiols. A solution of triethyl orthofor-
mate (10 mmol) in ethereal HBF, (54 %, 5 ml)
was added dropwise with stirring to a solution of
1,2-ethanedithiol or 1,3-propanedithiol in eth-
ereal HBF, (54 %) at —20°C. The resultant mix-
ture was stirred at this temperature for 5 min be-
fore the cooling bath was removed, and the stir-
ring was continued for 30 min at ambient
temperature. Dry ether (70 ml) was then added,
the precipitated product isolated by filtration and
washed with dry ether. The product was neces-
sarily stored under anhydrous conditions.

1,3-Dithiolan-2-ylium tetrafluoroborate 2a. Yield
76 %. 'H NMR (CD,CN): 6 4.35 (4H, s), 11.1
(H-2, s). “C NMR (CD,CN): & 45.2 (C-4,5),
219.6 (C-2).

SHORT COMMUNICATION

1,3-Dithian-2-ylium tetrafluoroborate 2b. Yield
98 %. 'H NMR (CD;CN): 8 2.2-2.7 (2H-5, m),
3.4-3.8 (4H-4,6), 11.1 (H-2, s). “C NMR
(CD,CN): 8 17.5 (C-5, t, J 182 Hz), 31.8 (C-4,6,
t, J 146 Hz), 209.5 (C-2, d, J 133 Hz).

Preparation of 2a and 2b from 2,2'-(ethane-1,2-
dithio)di-1,3-dithiolane 3a and 2,2’'-(propane-1,3-
dithio)di-1,3-dithiane 3b. Ethereal tetrafluoro-
boric acid (54 %, 1.5 ml) was added dropwise to a
solution of the dimeric structure 3a or 3b"'¢ (3
mmol) in dry dichloromethane (15 ml) at am-
bient temperature. The mixture was stirred for 10
min before the precipitated salt was collected by
filtration and washed with dry ether. The yield of
2a was 76 % and of 2b 55 %.
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