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Facile Preparation of a-Nitroaldehyde Acetals from (E/Z)-2-Nitro-1-phenylthio-1-alkenes

Akio Kamimura,* Tomoaki Nagashima

Department of Chemistry, Faculty of Liberal Arts, Yamaguchi University, Yamaguchi 753, Japan

The reaction of (E/Z)-2-nitro-1-phenylthio-1-alkenes with alkox-
ides provided a new method for the preparation of 1,1-
dibenzyloxy- and 1,1-dialkoxy-2-nitroalkanes.

a-Nitroaldehyde acetals are potentially useful synthetic
intermediates. For example, Jiger and co-workers have
succeeded in the total syntheses of amino sugars using
nitroacetaldehyde acetals.' There are several synthetic
methods for the preparation nitroaldehyde acetals.? ~®
Although nitroacetaldehyde acetals may be readily pre-
pared by these methods, general synthesis of a-
nitroaldehyde acetals is not so easy. For example, reac-
tion of trialkyl orthoformate and nitromethane in the
presence of zinc chloride gave nitroacetaldehyde dialkyl
acetals in low yield whilst the corresponding reaction of
triethyl orthoformate and nitroethane gave nitropro-
pionaldehyde diethyl acetal in only 13 % yield.? In this
paper we report an efficient preparation of a-nitroalde-
hyde acetals from (E/Z)-2-nitro-1-phenylthio-alkenes,
which are prepared from 1-acetoxy-2-nitroalkanes, and
alkoxides.
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Table. 1,1-Dibenzyloxy- and 1,1-Dialkoxy-2-nitroalkanes 3 Prepared

Reaction of sodium alkoxide 2 and (E/Z)-2-nitro-1-
phenylthio-1-alkenes 1 in tetrahydrofuran at room tem-
perature proceeded smoothly to give a-nitroaldehyde
acetal 3 in 77-88 % yield. The results are summarized in
the Table. The three-step reaction, i.e. conjugate addition
of 2 equivalents of alkoxide and elimination of the
thiolate anion was concomitant and no products from
intermediates, for example, monothioacetals 4 or 1-
alkoxy-2-nitro-1-alkenes 5 were obtained as byproducts
under these conditions. The eliminated thiolate was
mostly recovered as diphenyl disulfide. A large excess of
alkoxide was necessary to obtain 3 in good yield because
of low nucleophilicity of alkoxide anion.

Preparation of 1,1-Dibenzyloxy- and 1,1-Dialkoxy-2-nitroalkanes 3;
General Procedure:

To an alkoxide solution (50 mmol) in THF (50 mL) [generated
from NaH (60 %, 2.00 g, 50 mmol) and an alcohol 2 (50 mmol)] is
added 1 (10 mmol) in THF (10 mL) and the solution is stirred at
r.t. for 24 h. The mixture is poured into 1 M aq AcOH (100 mL)
and the aqueous phase is extracted with EtOAc (2 x 50 mL). Com-
bined organic phases are washed with brine (25mL) and dried
(Na,S0,). The solvent is evaporated and the crude product 3 is
chromatographed on a silica gel column (230-400 mesh) using
hexane/EtOAc (20: 1) as an eluent to give 3 (Table).
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Prod- Yield® Molecular Formula IR (neat)® !H-NMR (CDCl,/TMS)®

uct (%) “or Lit. bp (°C)/Torr  v(cm™1) 8, J(Hz)

3a 78 63-65/10 1560, 1095 3.39 (s, 6H), 4.38 (d, 2H, J = 6.0), 4.97 (t, 1H, J = 6.0)

3b 88 C,H,;,NO, (287.3)  1555,1060 4.54 (d, 2H, J = 6.0), 4.60-4.70 (m, 4H), 5.37 (t, 1H, J = 6.0), 7.20 (m, 10H)

3c 84 C,;H,3,NO, (301.3) 1550, 1070  1.58 (d, 3H, J = 6.0), 4.60-4.70 (m, 4H), 4.70-4.90 (m, 1 H, J = 6.0), 5.07 (d,
1H, J =4.38), 7.20 (m, 10H)

3d 7 C,HyNO, (315.4)  1550,1060 095 (t, 3H, J = 7.2), 1.93 (q, 2H, J = 7.2), 4.60-4.70 (m, 4H), 490-5.10 (m,
1H), 5.05(d, 1H, J = 7.2), 7.20 (m, 10H)

3e 88 C,Hy,NO, (385.5) 1555, 1060 0.85(t, 3H, J = 6), 1.10-2.00 (m, 12H), 4.60-4.70 (m, 4H), 4.90-5.20 (m, 1 1),

5.04 (d, 1H, J=7.2), 7.20 (m, 10H)

® Jsolated yield, 3a—e were obtained as oils.
b Measured using a Hitachi 285 Infrared spectrophotometer.

¢ Obtained on a Hitachi R-600 spectrometer.

4 Satisfactory microanalyses obtained: C +0.39, H £0.29, N +0.28
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