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A New and Convenient Method for the Synthesis of «,8-
Unsaturated Aldehydes

li-Dong Lou,** Wen-Xing Lou®

‘Institute of Materia Medica, Zhejiang Academy of Medicine. Hangz-
hou, Zhejiang, People’s Republic of China

"Hangzhou T. V. University, Hangzhou, Zhejiang. People’s Republic: of
China

A new and convenient synthetic method for a.f-unsaturated aldehydes
from the corresponding nitro compounds is described.

Several methods are available for the synthesis of a,f-
unsaturated aldehydes. The most important methods were
reviewed by Brettle in 1979.' In recent years. various new
synthetic methods have been described.? 3° However. most of
the described methods have some limitations mainly due to the
use of too drastic reaction conditions.

In the present work we describe a new and convenient synthetic
method to obtain a.ff-unsaturated aldehydes 2 by way of the salt
formation and acid hydrolysis of the corresponding nitrocom-
pounds 1. This is a new extension of the Nef reaction?! to form
g.f-unsaturated aldehydes.
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Table. a,8-Unsaturated Aldehydes 2 Prepared

SYNTHESIS

Subs- Prod- Yield

b.p. (°C)/torr 2.4-Dinitrophznylhydrazone
trate® uct %)
found reported ** m.p. (°C) IR (KBr)
------- - v (em™h)®
found reported **
la 2a 76 50-52/760 52/760 163-165 165 3320, 3090, 3010, 1650,
1640, 1410, 970, 915°¢
1b 2b 68 1037760 102.2,760 19¢ 196--197 3280, 3020, 1650, 1615,
1370, 1300, 960°¢
le 2¢ 58 80--82/30 56--59/9.5 29¢.-2994 300¢ 3290, 3040, 1655, 1635,
1310, 960%¢
' Prepared according to Ref. 32.
® Only main bands are reported.
© Jdentical with an authentic spectrum.®*
4 Di-(2,4-dinitrophenylhydrazone).
¢ Identical with an authentic specirum.
1.3 N NaOH B (4) Tsuchihashi, G.. Ogura, K., Yamashita, M., Yamamoto, K. Jap.
R/V\NO7 ssh QMN/O Kokai Tokicyo Koho, 78103408 (1978), Sagami Chemical Research
‘ ' t Nat Center; C. 4. 1979, 90, 38598.
1a-¢ 0] (5) Menicagli, R., Wis, M.L. J. Chem. Res. (5} 1978, 262; C. 4. 1979,
90, 22249.
(6) Cheskis, B.A., Lebedeva, K. V., Koroleva, T.1., Kondrat’ev, Y. A.
H2S0, , -6 to-4°C s CHO Khemoretseptsiva  Nesekomykh 1979, 4, 129; C.A. 1980, 93,
58-76 % > 113871. ‘
2a-c (7) Bernstin, P.R. Tetrahedron Lett. 1979, 1015.
(8) Isaev, O.W. USSR Patent, 691411 (1979), Institute of Chemical
Physics, Academy of Sciences, U.S.S.R.; C. 4. 1980, 92, 41355.
_ o e (9) Williams, D.R., Nishitani, K. Tetrahedron Lett. 1980, 4417.
1 R ) R (10) Clinet, C. (5., Linstrumelle, G. Tetrahedron Lett. 1980, 3987.
. o (11) Brocksom. T.J., Ferreira, J.T.B. J. Chem. Res. (S} 1980, 412,
a H a H C.A. 1981, 94, 120794.
b CH, b CH, (12) Graig, J.C., Ekwuribe, N.N. Tetrahedron Lett. 1980, 2587.
¢ CH;NOL ¢ CHO (13) Fishman, D., Kluy, J.T., Shani, A. Synthesis 1981, 137.

The above method has the advantage of mild reaction conditicn,
simple work up procedure and high yield, and thus compares
favorably with known methods. Our results are summarized in
the Table.

Acrolein (2a); Typical Procedure:

3-Nitro-1-propene (1a; $.7g, 0.imol) is dissolved in 1.3 normal
aqueous sodium: hydroxide soluzion (100 ml) and the mixture is vigor-
ously stirred with a mechanical stirrer at room temperature for 3 h. The
organic layer is separated by extracting with ether (3 x 20 ml) and the
yellow aqueous solution is added dropwise to a stirred ice cold 6 rormal
sulfuric acid solution (100 ml). The stirring is continued at —6 to
—4°C for 1 h. The mixture is then distilled to give acrolein (2a); yield:
4.3 g (76 %), which is collected in a dark bottle containing hydroqui-
none (about 0.3 g) to act as stabilizer for 2a (Table).
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