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ReacTioN ofF NITROOLEFINS WITH RANEY NickeEL AND Sopium HYPOPHOSPHITE.
A MiLp MeTHoD For CoNVERTING NITROOLEFINS INTO KETONES (OR ALDEHYDES).
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Summary: Nitrooledins are converted into the corresponding saturated ketones on aldehydes in
high yield by treatment with Raney nickel and sodium hypophoshite in aqueous ethanol at pH 5.

Nitroolefins are of great synthetic potential in organic chemistry and several
ways are known to convert them into carbonyl or amino derivatives {1-4]). However,
current methods for reducing vinyl nitro compounds to saturated ketones or aldehy-
des (2) either require reagents which are incompatible with acid-sensitive and
reducible functional groups within the molecule (1d,3,4) or proceed by a two-step
process (4]).

We wish to report here a chemoselective method for effecting the direct conver-
sion of nitroalkenes into ketones or aldehydes in high yield under mild conditions
This method involves the treatment of the nitroolefin with sodium hypophosphite
and Raney nickel in ethanolic solution at pH 5 (see Table). Ester groups, C=C
bonds, nitro and halogen substituents on aromatic nuclei, carbonyl groups are not
affected by this reducing system (5]).

Genenal Expendimental Procedunre: A suspension of Raney nickef {2.5 ml) and an agueous
solution of sodium hypophosphite (14 g in 60 ml) were added [(in several portions and under stin-
ningl to a solution of the nitroolefin (14 mmol) in ethanof-aqueous acetate buffer, pH 5 ( 2:1,
ca. 400 me). Aften 2 hn at 40-60°C the catalyst was filtered off, water added and the sofution
extracted with ethern. Evaporation of the solvent yielded the carbonyl compound that could be
purifled by either distillation orn crystallisation.

It must be pointed out that under the conditions reported here nitroparaffins

are reduced to amines whilst oximes give the corresponding carbonyl compounds in
almost quantitative yields (6). Thus the above procedure represents also a very
mild method for deoximation which appears complementary to those in the litera-
ture (7).

Work is in progress to clarify the mechanism of each step from nitrooclefins to
carbonyl compounds.
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TABLE
Nitroolefins Carbonyl compounds Isolated yields
1) CGHS—CH=C(CH3)NO2 C6H5—CH2—CO—CH3 88
2) p—CH3O C6 4 CH=C(CH3)NO2 p—CH30—06H4 CHZ—CO—CH3 92
3) p-Br-CgH,~CH=C(CH,)NO, p-Br-C H,~CH,-CO-CH, 77
4) 0—0H—C6H4—CH=C(CH3)NO2 0-0H- C6H4 CH2—CO—CH3 70
5) p—OH—CGH4 CH—C(CH3)NO2 p—OH—CGH4 CH2 CO- CH3 56
6) C6H5—CH=CH—CH=C(CH3)NO2 CGHS—CHZ—CH=CH—CO—CH3 64
7) 52
(ref.3c,d) AcO (ref.3c,d)
AcO
NO2
CH=C(CH3)N02 CH,~CO-CH,
8) B (ref. ) @(lj\ (ref.§) 86
N/
CF3 CF
9) p—CH3O-C6H4—CH=CH—NO2 p—CH30-C6H4—CH2—CHO 53

1*GLe yiekd) Satisfactony elemental analyses were obtained fon all compounds isolated and
"H-NWR data were in agreement with stwcture of the products.

REFERENCES AND NOTES

1) (@) Houben-Weyl "Methoden der Organischen Chemie", E.Miller Ed., Georg Thieme Verlag, Stuttgart,
1971, Band 10/1 pp.9-462; (b) D.Seebach, E.W.Colvin, F.Lehr and T.Weller, Chimia, 33, 1 (1979);
(¢} H.B.Hass, A.G.Susie and R.L.Heider, J.Org.Chem., 15, 8 (1950); (d) E.J.Corey and H.Estreiche
J.Am.Chem.Soc., 100, 6294 (1978); (e) E.J.Corey and H.Estreicher, Tetrahedron Letters, 21, 1113
(1980); (§) T.Sakakibara, I.Takai, E.Chara and R.Sudoh, J.Chem.Soc.Chem.Comm., 261 (1981); (g)
P.Dampawan and W.W.zajac, Tetrahedron Letters, 23, 135 (1982); (h) W.E.Noland, Chem.Rev., 55,
137 (1955).

2) Nitrocycloolefins are known to give O ,B-unsaturated ketones by Nef reaction, cf. ref. Id.

3) (a) L.Blunschy, E.Hardegger and M.L.Simon, Helv.Chim.Acta, 29, 199 (1946); (b) C.E.Anagnostopou-
los and L.F.Fieser, J.Am.Chem.Soc., 76, 532 (1954); (c) R.T.Gilsdorf and F.F.Nord, J.Org.Chem.,
15, 807 (1950); (d) R.T.Gilsdorf and F.F.Nord, J.Am.Chem.Soc., 72, 4327 (1950); (e) R.V.Heinzel-
mann, Org.Synth., Coll. Vol. IV, 573 (1963).

4) A.Hassner, J.M.Larkin and J.E.Dowd, J.Org.Chem., 33, 1733 (1968).

5) (a) 0.G.Backerberg and B.Staskun, J.Chem.Soc. (C), 3961 (1962); (b) F.Hoffmann-La Roche, P.Neth.
Appl. 6,401,332; C.A. 62, 9182g (1965).

6) Results to be published.

7) (a) B.staskun and T.vVanEs, J.Chem.Soc. (C), 531 (1966); (b) G.H.Timms and E.Wildsmith, Tetra-
hedron Letters, g, 195 (1971); (c¢) E.J.Corey and J.E.Richman, J.Am.Chem.Soc., 92 5276 (1970).

§) D.Monti, P.Gramatica and P.Manitto, Il Farmaco, 6, XXXVI, 412 (1981).

(Received in UK 17 November 1982)



