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Study on Reaction of a-Benzoylhemithioacetal with Alkylamines
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a-Benzoylhemithioacetal (1) reacted with alkylamines under
mild conditions to give 2-alkylamino-2-thiomethyl acetophe-
nones (3) in good yields.
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Introduction

The rearrangement of aromatic o-sulfinyl carboxylic
acids to hemithioacetals or other derivatives of glyoxylic
acid under the action of acids (or acidic reagents) was
first reported by Pummerer.' Later, Russell and cowork-
ers applied this rearrangement to 3-ketosulfoxides to syn-
thesize a-ketohemithioacetal,? which can then be trans-
formed to a-keto alcohol and aldehyde, as well as a-hy-
droxy alcohol and acid.? Furthermore, Hall and Poet re-
ported that a-ketohemithioacetal could be rearranged to
the corresponding o-hydroxythioester in the presence of

magnesium nitrate and sodium acetate or tertiary amine .*

We reported the reaction of a-ketohemithioacetal with
ureas in slightly acidic medium to form 2, 4-imidazo-
lidinediones in good yields.> In contrast, when the reac-
tion of a-benzoylhemithioacetal (1) with alkylamines in
ethanol was carried out, the amino group substituted the
hydroxy of 1 to afford 2-alkylamino-2-thiomethyl ace-
tophenones (3). This reaction is very attractive, which
may be used in synthesis of nitrogen-containing glucoside
and aminonation of sacchride. The further exploration is
in progress now. Herein, we report this reaction and the
structural determination of the products. \

Results and discussion

a-Benzoylhemithioacetal (1) was readily prepared
by the reaction of methyl benzoate and DMSO in the
presence of sodium hydride, followed by acidification to
pH =1. Compound 1 reacted with alkylamines in ethanol
at 20—30°C to give 2-alkylamino-2-thiomethyl ace-
tophenones (3) easily.
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Compounds 3a—3e are oils, while 3f is solid. All
compounds are unstable at above 40°C and in air.
Therefore, we failed to purify these compounds by chro-
matography or distillation under vaccum. However,
when dilute hydrochloric acid was added to the reaction
mixture, high purity of 2-alkylamino-2-thiomethyl ace-

tophenone hydrochlorides (4) were precipitated, which -

can be further purified by recrystallization . from 95%
ethanol to give pure compounds 4. The HCI salts 4 are
stable below 100°C and in air, suitable for a variety of
analyses. The structures of 4 were characterized by MS,
'H NMR, IR spectra and elemental analysis.

In conclusion, when 1 reacted with alkylamine,
the amino group selectively substituted the hydroxy
group, while thiomethyl and carbonyl groups of 1 re-
mained unchanged.

Experimental

Melting points were determined with an Elec-
trothermal Eng. Iid. Digital Melting Point apparatus
and are uncorrected. The infrared spectra were recorded
on a Mattson Alpha-Centauri FT-IR spectrometer. The
lHi NMR spectra were recorded on a Varian 400 spec-
trometer in DMSO-dg or CDCl; using TMS as an internal
standard. The mass spectra were determined with a VG-
ZAB-HS mass spectrometer.

Synthesis of a-benzoylhemithioacetal (1)

A dry 500 mL three-necked flask was fitted with a
mechanical stirrer, a pressure-equalizing addition funnel
and a mineral oil bubble trap which served to close the
system to the atmosphere. 80% sodium hydride (5.4
g, 0.18 mol) and dry DMSO (240 mL) were placed in
the flask in a nitrogen atmosphere and the mixture was
stirred with heating at 60—65°C for 2—2.5 h until
sodium hydride had dissolved and no bubble produced.
After cooling the mixture to 15°C , methyl benzoate (20
mL, 0.16 mol) was added dropwise and the mixture was
allowed to react for 1—1.5 h at room temperature. Then
the mixture was dissolved in 400 mL of cold water. The
aqueous solution was extracted with ether for three
times, then acidified to pH = 1 by addition of concen-
trated hydrochloric acid, and allowed to stand at- room
temperature for 48 h. The white precipitate was formed.
After filtration, the precipitate was washed with water

and dried to give 1.

1 Colorless crystal (23.3 g, 80%), m.p.
100—101°C ( recrystallized from anhydrous ethanol )
(Lit.? 104—106°C). 'H NMR &; 7.30—S8.31 (m,
5H, C¢Hs), 6.17 (s, 1H, COCH), 4.42 (s, 1H,
OH), 2.01 (s, 3H, SCH;).

Preparation of compouhds 4a—e

General procedure To a solution of 1 (2.2
mmol) in ethanol (20 mL) was added alkylamine (2.2
mmol). The mixture was stirred for 3 h at 20—30C
(TLC monitors the reaction), then dilute hydrochloric
acid (10 mL) was added dropwise to the mixture. A
white precipitate was formed, - filtered, washed with wa-
ter and ether, dried and recrystallized from ethanol to
give pure compounds 4a—e in 60—72% yield.

4a Colorless crystal (72% ), m.p. 155—
158°C. 'H NMR &: 9.8 (br, 2H, N*H,), 7.4—8.2
(m, 5H, G¢Hs), 6.4 (s, 1H, CH), 1.4—3.2 (m,
12H, 6 x CH,), 1.3 (s, 3H, SCH;), 0.9 (t, J=7
Hz, 3H, CH;). IR v: 3410, 1687 ecm™. MS m/z
(%): 232 (M* —HCl - SCH;, 48). Anal. Caled for
CicHaCINOS: C 60.86, H 8.24, N 4.44; Found; C
60.65, H 8.20, N, 4.41.

4b Colorless crystal (69%), m.p. 146—
148°C. "H NMR 3: 9.8 (br, 2H, N*H,), 7.5—8.2
(m, 5H, GHs), 6.4 (s, 1H, CH), 1.0—3.2 (m,
14H, 7x CH,), 1.3 (s, 3H, SCH;), 0.9 (¢, J=7
Hz, 3H, CH;). IR v;: 3451, 1690 em™. MS m/z
(%): 246 (M* — HCl - SCH;3, 25). Anal. Caled for
C,7HxCINOS; C 61.91, H 8.50, N 4.25; Found; C
61.62, H 8.48, N 4.22.

4c Colorless crystal (69%), m.p. 138—
140°C. '"H NMR 3: 9.8 (br, 2H, N*H,), 7.5—8.2
(m, SH, C¢Hs), 6.4 (s, 1H, CH), 1.0—3.2 (m,
18H, 9x CH,), 1.3 (s, 3H, SCH;), 0.9 (t, J=7
Hz, 3H, CH;). IR v; 3451, 1688 cm’. MS m/z
(%): 274 (M* — HCl - SCH3, 14). Anal. Calcd for
C1oH3,CINOS; C 63.78, H 8.95, N 3.92; Found: C
63.48, H 8.90, N 3.90.

4d Colorless crystal (63%), m.p. 116—
118°C. 'H NMR 3: 9.8 (br, 2H, N*H,), 7.4—8.2
(m, 5H, G¢Hs), 6.4 (s, 1H, CH), 1.0—3.2 (m,
22H, 11xCH,), 1.3 (s, 3H, SCH;), 0.9 (t, J=7
Hz, 3H, CH;). IR §: 3451, 1688 cm!. MS m/z
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(%), 302 (M* - HCl - SCH;, 3). Anal. Caled for
Cy; Hy CINOS: Caled C 65.37, H 9.34, N 3.63;
Found: C 65.00, H9.33, N 3.59.

4e Colorless crystal (65%), m.p. 112—
114°C. '"H NMR §: 9.8 (br, 2H, N*H,), 7.4—8.2
(m, 5H, GHs), 6.3 (s, 1H, CH), 1.0—3.2 (m,
26H, 13x CH,), 1.2 (s, 3H, SCH;), 0.9 (t, J=7
Hz, 3H, CH;). IR v: 3452, 1674 cm®. MS m/z
(%) 330 (M* - HCl — SCH;, 2). Anal. Caled for
C;3HyCINOS: C 66.75, H9.67, N 3.39; Found: C
66.54, H9.65, N 3.36.

Preparation of compounds 3f and 4f

To a solution of 1 (0.3 g, 1.6 mmol) in ethanol
(20 mL) was added n-hexadecylamine (0.4 g, 1.6
mmol ) . The mixture was stirred for 3.5 h at 20—30°C.
A white precipitate was formed, filtered, dried by vacu-
um to give 3f (0.3 g, yield 46%). Then, dilute hy-
drochloric acid (10 mL) was added to the filtrate, an-
other white precipitate was formed, filtered, washed
with water and ether, dried and recrystallized from
ethanol to give 4f (0.2 g, 28 % ). Compound 3f is un-
stable to air, when it is allowed to stand at atmosphere
about one week, it becomes yellow slowly and finally,
becomes yellow oil.

f Colorless crystal (46%), m. p. 44—

46°C. 'H NMR §: 7.4—8.1 (m, S5H, GHs), 5.8
(s, 1H, CH), 3.3 (s, 1H, NH), 1.0—2.8 (m,
30H, 15x CH,), 1.2 (s, 3H, SCH;), 0.9 (t, J=7
Hz, 3H, CH;). 'H NMR §: 3410, 1685 cm™. MS
m/z (%); 358 (M* — SCH;, 5). Anal. Calcd for
CsHiNOS; C 74.07, H 10.62, N 3.46; Found: C
73.85, H10.59, N 3.44.

4f Colorless crystal (24%), m.p. 108—
110C. 'H NMR 3: 9.7 (br, 2H, N*H,), 7.4—8.2
(m, 5H, C¢Hs), 6.4 (s, 1H, CH), 1.1—3.2 (m,
30H, 15x CH,), 1.3 (s, 3H, SCH;), 0.9 (t, J=7
Hz, 3H, CH;). IR v: 3400, 1700 cm’. MS m/z
(%) 358 (M* - HCl - SCH;, 5). Anal. Caled for
CosHy-CINOS: C 67.95, H9.97, N 3.17; Found: C
67.45, H9.94, N 3.14.
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