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Protection of the carbony! function by formation of the 1,3-di-
thiane group has been widely used, e.g., as a starting point for
the synthetically important “umpolung” procedure. The most
relevant drawback, however, is the removal of the protecting
group: several methods have been proposed but none of them
is of sufficiently general applicability'2.

In connection with our work on the stability of a-sulfur-sub-
stituted carbenium ions®, we have now developed two new
procedures which, although applied so far only to model com-
pounds, appear to be simpler than the ones currently used. In
our previous work on the chemistry of sulfoxides in hydrogen
halide acid solutions”, we have shown the intermediacy of ha-
losulfonium ions

x~é<

which are responsible for the reduction to sulfides (when
X =1) and for racemization (when X =ClI, Br). Thus, in aque-
ous hydrochloric acid dimethyl sulfoxide is in equilibrium
with small (undetectable) amounts of chlorodimethylsulfon-
ium ion, a positive halogen donor which may be used as a
mild chlorinating agent®. Chlorination of dithianes in aqueous
media has been used to restore the carbonyl function®. On the
basis of these facts, we have now elaborated two new proce-
dures for the cleavage of 1,3-dithianes (1) to give the corre-
sponding carbonyl compounds (2). The dithiane 1 and a ten-
fold excess of dimethyl sulfoxide are dissolved in dioxan/hy-
drochloric acid (70/30); work-up affords the carbonyl com-
pound 2 (Method A).
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Thus, in a reaction medium 1.8 molar in hydrochloric acid, 4-
methoxyacetophenone (2a) is obtained from the dithiane 1a
in 96.5% yield (according to G.L.C. analysis of the reaction
mixture) after a reaction time of 7.5 h; by increasing the acid
concentration to 3.6 molar hydrochloric acid, the same yield
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of 2a can be obtained after a 5 min reaction time. A compara-
ble yield (90%) of 2-heptanone (2b) is achieved using a 1.8
molar acid concentration after a reaction time of 24 h.

The conditions of Method A may be too drastic for acid-sensi-
tive compounds. In these cases, the cleavage may be per-
formed under milder conditions using a positive sulfur donor
such as methyl-bis[methylthio}-sulfonium hexachloroantimon-
ate®” (3) (Method B). The reaction is carried out in dichloro-
methane at —77°C; it is applicable to 2-phenyl-1,3-dithianes
(1d-i) having various heterofunctional groups on the phenyl
ring, the yields of carbonyl compounds (2) being high.
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Solvents and commercial reagents are purified by conventional meth-
ods before use. Methyl-bis[methylthio]-sulfonium hexachloroantimon-
ate (3; also commercially available: FLUKA) is prepared from dime-
thyl disulfide and antimony(V) chloride as described®” and recrystal-
lized from dichloromethane/ether. The starting 1,3-dithianes 1 were
prepared and purified according to known procedures™”’.

Carbonyl Compounds (2) from 1,3-Dithianes (1); General Procedures:

Method A; General Analytical Procedure: Dimethyl sulfoxide (1.08
g, 13.8 mmol) is added at room temperature to a stirred solution of the
1,3-dithiane (1; 1.38 mmol) and a hydrocarbon (hexadecane or tride-
cane, 0.08 g, to be used as internal standard) in dioxan /70 ml)/conc.
hydrochloric acid (30 ml). Aliquots withdrawn at intervals are poured
into ether and neutralized with aqueous sodium carbonate. For analy-
tical runs, the ether layer is analyzed by G.L.C. (UCW 982, 2 m, co-
lumn temperature 135-270°C).

Method A; Typical Preparative Procedure:

Cleavage of 2-methyl-2-(4-methoxyphenyl)-1,3-dithiane (1a): Dimethyl
sulfoxide (6.66 g, 85.4 mmol) is added at room temperature to a stirred
solution of 1,3-dithiane 1a (2.0 g, 8.3 mmol) in dioxan/aqueous 3.6
molar hydrochloric acid (70/30; 145 ml). After 5 min, the solution is
poured into saturated aqueous sodium carbonate (200 ml) and ex-
tracted with ethyl ether (3 x 100 ml). The ether is washed with water
(100 m!) and dried with sodium sulfate. The solvent is removed at re-
duced pressure and the residual product column chromatographed on
silica gel (220 g) using ethyl acetate/petroleum ether (1/9) as eluent to
give 4-methoxy-acetophenone (2a); yield: 1.20 g (96%); m.p. and mix-
ture m.p. 37-38°C (Ref.", m.p. 38.5-39.5°C.

Method B; General Analytical Procedure: A solution of methyl-
bisimethylthio]-sulfonium hexachloroantimonate (3; 0.761 g, 1.6
mmol) in anhydrous dichloromethane (15 ml) is added dropwise to a
stirred solution of the 1,3-dithiane (15 0.8 mmol) and a hydrocarbon
(decane or hexadecane, 0.035 g, to be used as internal standard) in an-
hydrous dichloromethane (25 ml) at —77°C. Aliquots withdrawn at
intervals are poured into aqueous sodium carbonate and this mixture
is extracted with ether. The ether extract is analyzed by G.L.C. (UCW
982, 2 m, column temperature 135-270°C).
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Table. 2-Substituted 1,3-Dithianes (1) and their Cleavage to Carbonyl Compounds (2)

1,2 | 1.3-Dithiane (1) Carbonyl Compound (2)
b.p./torror  Molecular "H-N.M.R. Method Reaction  Yield [%) m.p. or b.p./torr {°C)
m.p. [°C] Formula® {CDCl/TMS;,0) time
(ethanol) [Oor(‘ Ifit. m.p. o [ppm] [min] Isolated G.L.C. found  reported
a 37.5-38.5° C2H,608; 6.7-7.7 (m, 4H); | A (1.8 normal in HCI) 420 96.5
(240.4) 375 (s, 3H): 2.65 | A (3.6 normal in HCl) 5 96 96.4 37-38° 38.5-
(t, 4H); 19 (m, 3950
2H); 1.66 (s, 3H)
b 122-123°/ CiiH2»S; 2.85 (T, 4H, | A (1.8 normal in HCI) 1400 90
0.05 (218.4) §—CH,); 095, | B, (H:C):S% SbCI¢ 1 97
1.36, 1.95 (m, 15H,
H3;C—(CH;)s and
CH,—CH,—S):
1.65 3H)
¢ 42-43° CyH S5 275 (t, 4H); 1.8 | B 1 100
(190.4) (m, 2H); L8 (s,
3H); 1.15 (s, 9H)
d 125-126° CH;3NO,S, &2 (s, 4H); 26 (t, | B 1 97 100 77-78°  80-82°'°
(255.4) 4H); 1.95 (m, 2H):
1.7 (s.3H)
e 14-75° 74-75° — B 5 97
f 131-132° 123-126° — B 1 100
g 124-126° C11HysNS, 6.6-7.6 (m, 4H): | B 1 97 100 104-105° 106°'°
(225.4) 3.6 (s, br, 2H); 2.72
(t, 4H); 1.98 (m,
2H); 1.75 (s, 3H)
h 196-198° C;H;sNOS, 987 (s, 1H); 737 | B 1 95 158-159° 156°'
(253.4) (q, 4H); 525 (s,
1H); 2.88 (m, 4H);
2.02 (s, SH)
i 79-80° C3H 16058, 797 (s, 4H); 390 | B 1 98.5
(236.4) (s, 3H); 2.68 (t.
4H); 1.96 (m, 2H);
1.75 (5. 3H)

4 The microanalyses for the new compounds were in satisfactory agreement with the calculated values: C, +0.25; H, £0.12; N, £0.15; §,

+0.18.

Method B; Typical Preparative Procedure:

Cleavage of 2-Methyl-2-(4-nitrophenyl)-1,3-dithiane (1d): A solution of
methyl-bisimethylthio]-sulfonium hexachloroantimonate (3; 8.6 g,
18.06 mmol) in anhydrous dichloremethane (125 ml) is added drop-
wise, within ~ 20 min, to a stirred solution of 1,3-dithiane 1d (2.19 g,
8.58 mmol) in anhydrous dichloromethane (150 mi) at —77“C. The re-
sultant solution is then poured into saturated aqueous sodium carbon-
ate (400 m1) in a beaker. The organic layer is isolated, washed with wa-
ter (3 x 100 ml), and dried with sodium sulfate. The solvent is removed
at reduced pressure and the residual product column-chromato-
graphed on silica gel (250 g) using ether/petroleum ether (0/10->4/6)
as eluent to give 4-nitroacetophenone (2d) as the main product; yield:
1.38 g (97%); m.p. and mixture m.p. 77-78°C. As a by-product,
2,3.7,8,12.13-hexathia‘etradecane is isolated; yield: 0.45 g; oil. In ad-
dition, minor amounts of unidentified material are obtained.
2.3.7,8,12.13-Hexathictetradecane:

CgHq5S6 calc. C3134 HS592 S62.74

(306.61) found 31.44 5.88 62.62
"H-N.M.R. (CDCl3/TMS;,): §=2.15 (m, CH:); 2.40 (s, S—CH;); 2.80
ppm (t, CH,—S).

In the case of products 2f and 2g, the reaction is quenched by pouring
the mixture into 2 normal or 6 normal hydrochloric acid, respectively.
In the case of 2g, the aqueous phase is neutralized with sodium hy-
drogen carbonate and extracted with ether (3 x 150 ml); evaporation
of the dried extract «ffords 4-aminoacetophenone; yield: 97%; m.p.
104-105°C (Ref.', m.p. 106°C); purity: >99% (according to G.L.C.
analysis).
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