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PROCEDURE FOR THE HOMOGENEOUS CATALYTIC HYDROGENATION OF Q,B-UNSATURATED
NITRO COMPOUNDS USING TRIARYLPHOSPHINE-RHCDIUM COMPLEXES

Robert E. Harmon, Jack L. Parsons, and S. K. Gupta
Department of Chemistry
Western Michigan University, Kalamazoo, Michigan 49001

In recent years the homogeneous hydrogenation of carbon-carbon double
bond in the presence of other reducible functional groups such as carboxylic
acids, esters, aldehydes, ketones, nitriles, etc. has received increased
attention.l~> The selective catalytic hydrogenation of an olefin in the
presence of a nitro group is especially difficult. In this paper, we wish
to describe a detailed procedure for the homogeneous hydrogenation of «,pB-
unsaturated nitroc compounds using tris(triphenylphosphine)chlororhodium(T}
( _1)l and trichlorotris{4-biphenylyl-1l-naphthylphenylphosphine)rhodium({III)
(g).6 For instance, the hydrogenation of 3,L4-methylenedioxy-B-nitrostyrene
(3) using the catalyst 1, afforded a 84% yield of 2(3,l4-methylenedioxyphenyl)
nitroethane (&). Similarly, the hydrogenation of 2,5-dimethoxy-B-methyl-B-
nitrostyrene (5) gave a 90% yield of 2(2,5-dimethoxy-phenyl)-2-methyl-nitro-

ethane (é). Under identical reaction conditions (temperature 50°, hydrogen

H = CHNOo HaCHoNO2
60°, 9 hr. l o~
Hp, 60 psi P
0 Catalyst 1
- 3 — L
HC = C-NO» CHo-CH-NOs
HsCO &Hg HGC a
60°, 12 hr. -
Hz, 100 psi
OCHa Catalyst 2 - OCH3
5 6
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gas pressure 80 psi, and reaction time 8 hr.), the catalyst 2 was found to be

as effective as the well known Wilkinson’s catalyst, 1.

EXPERIMENTAT,

3, 4-Methylenedioxy-B-nitrostyrene (é) was prepared by the condensation
of piperonal and nitromethane according to the procedure of lange and Ham-
bourger.7 2,5-Dimethoxy-B-methyl-B-nitrostyrene (2) is commercially available.
Tris(triphenylphosphine)chlororhodium (1) was prepared by the reaction of an
excess of triphenylphosphine with rhodium trichloride trihydrate according to
the procedure of Wilkinson and co-workers.- Trichlorotris(k-biphenylyl-1-
naphthylphenylphosphine)rhodium (III) was prepared by the reaction of -
biphenylyl-1-naphthylphenylphosphine with rhodium trichloride trihydrate.2

All solvents were deoxygenated by refluxing under a stream of argon for
3 hours, followed by storage under argon. Melting points were taken on a
Thomas-Hoover melting point apparatus and are corrected. The hydrogenations

were performed in a medium pressure hydrogenation apparatus.

The Hydrogenation of 3,k4-methylenedioxy-B-nitrostyrene (é). -- The com-
pound 3 (2.5 g, 13.0 mmole) and tris(triphenylphosphine)chlororhodium(I) (1)
(0.40 g, 0.4k mmole) were dissolved in 300 ml of benzene under an argon atmos-
phere. The solution was transferred to the medium pressure reaction vessel
and flushed with hydrogen gas S5 times. The reaction mixture was stirred for
9 hours at 60° under a hydrogen gas pressure of 60 psi. After completion,
the benzene was evaporated under reduced pressure. The oily residue was mixed
with 50 ml of ethyl ether and filtered to remove the insoluble catalyst. The
filtrate was evaporated to dryness. The residue was redissolved in ether,
filtered, and the ether removed to give 2.1 g (84%) of 2(3,4-methylenedioxy-

phenyl) nitroethane (4), mp 53-54°; nmr (CHCls-d) g}.zo (t,2, J=8.0, benzyl
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CHz), b4.56 (t,2 J=7.0, CHz), 5.91 (s,2, OCHz), 6.69 (m,3, aromatic); ir
n;igl (em™), 1500 (NOz) 820, 790 (aromatic).
The Hydrogenation of 2,5-Dimethoxy-B-methyl-B-nitrostyrene (5).--The

compound 5 (3.0 g, 13.4 mmole) and trichlorotris (L4-biphenylyl-1-naphthyl-
phenylphosphine)rhodium (III) (C.40 g, 0.29 mmole) were dissolved in 300 ml
of benzene-ethanol (1:1) under an argon atmosphere. The resulting clear

red solution was transferred to the reaction vessel and after flushing 5 times
with hydrogen gas, stirred for 12 hours at 60° under a hydrogen gas pressure
of 100 psi. Then the solvent was removed under reduced pressure and the re-
maining oil vacuum distilled to give 2.7 g (90%) of 2(2,5-dimethoxyphenyl)-
2-methyl-nitroethane bp 135-140° (0.1 nm); nmr (CHCls-d) S -1.80 (4, 3, J=5.0,
CHs), 3-79 (m, 9, OCHs, CH, and CHz), 6.€2 (s, 3, aromatic); ir23PS2%, 1500

(NOo), 800, and 710 em™* (arcmatic).
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