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The Synthesis of 2-Substituted Thian-4-ones using
Organocuprates
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Substituted thian-4-ones are useful synthetic interme-
diates®, but to prepare them by the conventional Dieck-
mann cyclisation approach® is time-consuming and low-
yielding. A three-stage route from thian-4-one (1) itself to
2-substituted derivatives (3) has recently been disclosed?, in
which the ketone is protected as the dioxolane, N-chloro-
succinimide is used to chlorinate position 2, and reaction
with a Grignard reagent (RMgBr) followed by acid work-
up gives 3. We report an alternative, higher-yielding proce-
dure for carrying out this conversion.

2,3-Dihydrothiin-4-one (2) is available in quantitative yield
from 1 by the use of N-chlorosuccinimide and pyridine in
dichloromethane®. We were interested in using 2 in orga-
nometallic (RM) conjugate addition reactions to form 2-
substituted thian-4-ones (3) after quenching of the interme-
diate enolate.
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Organocuprates are generally the reagents of choice for
conjugate addition reactions®, and so 2 was first treated
with lithium dimethylcuprate. However, when the reaction
was carried out with only 1.1 molar equivalents of lithium
dimethylcuprate in diethyl ether at 0 °C, the major product
(38%) was the disulphide 4, which presumably arises by
ring-opening of the enolate followed by further reaction
with organocuprate.

Further proof of the disulphide structure was obtained by
reduction of 4 with lithium aluminium hydride to give 1-
mercapto-5-methylhexan-3-ol (5).

Table. 2-Substituted Thian-4-ones 3a-e
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The conversion of B-alkylthio-a,B-unsaturated carbonyl
compounds into B,3-dialkylketones by a similar process is
well documented®. Varying the ratio of the reactants had
little effect, but lowering the temperature did lead to some
of the desired product. However, we eventually found that
the best way to convert 2 to 3 is to use the mixed cuprate”?®
reagent LiCu(R)Cz==C--C;H;-n (6) at —78 °C. A variety of
2-substituted thian-4-ones was prepared using this proce-
dure (see Table).

2-Butylthian-4-one (3b; R = C;H,); Typical Procedure:

Dry hexamethylphosphorous triamide (1.71 g, 0.0105 mol) is added
to a slurry of dry pentynylcopper (0.68 g, 0.0052 mol) in dry ether
(12 ml) and the mixture is stirred at room temperature under ni-
trogen until it becomes homogeneous (10 min). The solution is then
cooled t¢ —78°C and a solution of butyllithium in hexane (4.4 ml
of 1.20 molar solution; 0.0052 mol) added dropwise. The resulting
orange solution is stirred for 15 min at —78°C and 2 (0.50 g,
0.00438 mol) in dry ether (10 ml) is added over 15 min. The mix-
ture is kept at — 78 °C under nitrogen for 1.75 h, and then ice-cold
10% aqueous ammonium sulphate solution (100 ml) is added with
vigorous stirring. After allowing the mixture to warm up, it is ex-
tracted with ether (3 x 100 ml), the ether extracts are washed with
ice-cold 2% v/v sulphuric acid (2 x 100 ml), and the precipitated
copper salts are filtered off using celite. The filtrate is washed with
aqueous sodium hydrogen carbonate solution (2 x 100 ml), the so-
lution dried with magnesium sulphate, and the solvent evaporated.

Product Yield® Molecular LR. (film) 'H-N.M.R. (CDCl:)

No. R [%] formula® <o fem ] 8 [ppm]

3a CH; 37 CoH,,08 1711 1.30 (d, J=:7 Hz, 3H); 2.8 (m, 7H)“
(130.0)

3b n-CsHy 52 characterisation, see experimental .

3d -C4H, 700 ¢ 1709 1.00 (s, 9H); 2.4-3.5 (m, 7H)

3e CqHs 44" C,H,,08 1710® 2.7-3.1 (m, 6H); 42 (m, 1H); 7.3 (s, SH)
(192.1)

CsHy
z CH31
3 O—éi—CLHg-t 28 C,9H;,0,88i1 1714 0.06 (s, 3H); 0.89 (s, 12H); 1.3 (m, 8H); 2.76 (m,
|

LHs (356.2)

6H); 3.75 ¢m, 1H); 4.1 (m, 1 H); 5.62 (m, 2H)

Yield of product isolated as an oil.

>

In accord with data given in Ref.”.

[
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M.S.: m/e=172.0919 (M 1), calc. for CoH,cOS: 172.0918.
" Solid, m.p. 67-68 °C, Ref.> m.p. 72-74°C.
Nujol mulil.
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The microanalyses were in satisfactory agreement with the calculated values, C +0.14, H +£0.14, S +0.22.

Semi-solid at room temperature, purified by sublimation at 25 “C/1 torr.
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Flash chromatography or preparative plate chromatography gives
2-butylthian-4-one (3b) as an oil; yield: 0.388 g (52%).

CyH,08 calc. C6279 H930 S18.60

(172.1) found 62.86 930 1838

LR. (film): v=1713 cm ™",
'"H-N.M.R. (CDCl,): $=0.89 (s, 3H); 1.44 (m, 6 H); 2.2-3.5 ppm
(m, TH).

Bis[5-methyl-3-oxohexyl] Disulphide (4):

To a cold (0°C) slurry of ultra-pure copper(I) iodide (0.93 g, 0.0049
mol) in dry ether (21 ml) is added 1.5 molar methyllithium solution
in hexane (5.85 ml) over 15 min, followed by dropwise addition of
2,3-dihydrothiin-4-one (2; 0.50 g, 0.0044 mol) in cold, dry ether (10
ml). After 1 h, saturated ammonium chloride solution (100 ml) is
added, and air bubbled through the solution for several hours. Ex-
traction with ether (3 x 100 ml) is followed by rapid washing of the
organic layer with cold 5% hydrochloric acid (100 ml), then 5% so-
dium hydrogen carbonate solution (2 x 100 ml), drying with ma-
gnesium sulphate, evaporation, and flash chromatography® using
4:1 petroleum ether/ether gives 4; yield: 0.24 g (38%).

C:H,0,8, calc. C5793 H897 S2207

(290.1) found 58.36 9.01 21.81

M.S.: m/e=290.1 (M1), 145,

LR. (film): v=1714 (s) cm ~".

"H-N.M.R. (CDCl;): §=0.93 (d, /=6 Hz, 6H); 2.29 (m, 3H); 2.82
ppm (s, 4H).

1-Mercapto-5-methylhexan-3-ol (5):

Reduction of 4 (0.37 g, 0.00127 mol) with lithium aluminium hy-
dride (0.193 g, 0.00508 mol) in dry ether (20 ml) gives, after work
up by extraction and preparative plate chromatography, 5; yield:
0.29 g (78%).

C;Hc0S8 calc. C56.76 H 10.81 S 21.62

(148) found 56.69  10.67  22.02

LR. (film): v=3360, 2565 cm ™',

'"H-N.M.R. (CDCl): =090 (d, /=6 Hz, 6H); 1.2-1.9 (m, 5H);
1.99 (s, 1H, reduced with D,0); 2.68 (m, 2H); 3.29 (t, J=7 Hz,
1 H); 3.82 ppm (d, 1H).
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