
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 27 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

PROCEDURE FOR THE HOMOGENEOUS CATALYTIC
HYDROGENATION OF α, β-UNSATURATED NITRO COMPOUNDS
USING TRIARYLPHOSPHINE-RHODIUM COMPLEXES
Robert E. Harmona; Jack L. Parsonsa; S. K. Guptaa

a Department of Chemistry, Western Michigan University, Kalamazoo, Michigan

To cite this Article Harmon, Robert E. , Parsons, Jack L. and Gupta, S. K.(1970) 'PROCEDURE FOR THE HOMOGENEOUS
CATALYTIC HYDROGENATION OF α, β-UNSATURATED NITRO COMPOUNDS USING TRIARYLPHOSPHINE-
RHODIUM COMPLEXES', Organic Preparations and Procedures International, 2: 1, 25 — 27
To link to this Article: DOI: 10.1080/00304947009458413
URL: http://dx.doi.org/10.1080/00304947009458413

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947009458413
http://www.informaworld.com/terms-and-conditions-of-access.pdf


ORGANIC PREPARATIONS AND PROCEDURES 2(1), 25-27 (1970) 

PROCEDURE FOR THE HOMOGENEOUS CATALYTIC HYDROGENATION OF a, B-UNSATURATED 
NITRO COMPOUNDS USING TRIARYLPHOGPHINE-RHODIUM 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-5 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 a,@- 

unsaturated nitro compounds using tris( triphenylphosphine)chlororhodium( I) 
1 (1) and trichlorotris(~-biphenylyl-l-naphthylphe~lphosphine)rhodi~(I~I) 

(2). 
(2) using the catalyst 1, afforded a 84% yield of 2(3,4-methylenedioxyphenyl) 
nitroethane (4). 
nitrostyrene (3)  gave a 90% yield of 2(2,5-dimethoxy-phenyl) -2-methyl-nitro- 

ethane ( 6 ) .  

6 For instance, the hydrogenation of 3,4-methylenedioxy-B-nitrostyrene 

Similarly, the hydrogenation of 2,5-dimethoxy-B-methyl-B- 

Under identical reaction conditions (temperature 5O", hydrogen 

60°, 9 hr. 
H2, 60 psi ' 
Catalyst 2 
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HARMON, PARSONS,  AND GUPTA 

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, 2. 

EXPERIMENTAL 

3, 4-Methylenedioxy-B-nitrostyrene (3)  was prepared by the condensation 

of piperonal and nitromethane according to the procedure of Iange and Ham- - 
bourger . ' 
Tris( tripheny1phosphine)chlororhodium (I) was prepared by the reaction of an 

excess of triphenylphosphine with rhodium trichloride trihydrate according to 

the procedure of Wilkinson and co-workers. 

naphthylpheny1phosphine)rhodium (111) was prepared by the reaction of 4- 

biphenylyl-1-naphthylphenylphosphine with rhodium trichloride trihydrate. 

2,5 -Dimethoxy-B-methyl-B -ni tros tyrene (5 )  is commercially available. 

Trichlorotris( 4-biphenylyl-l- 

2 

All solvents were deoxygenated by refluxing under a stream of argon for 

3 hours, followed by storage under argon. 

Thomas-Hoover melting point apparatus and are corrected. 

were performed in a medium pressure hydrogenation apparatus. 

Melting points were taken on a 

The hydrogenations 

The Hydrogenation of 3,4-methglenedioxy-B-nitrostgrene (3). -- The com- 

pound 3 (2.5 g, 13.0 mole) and tris(triphenylphosphine)chlororhodium(I) (2) 

(0.40 g, 0.44 mmole) were dissolved in 300 ml of benzene under an argon atmos- 

phere. 

and flushed with hydrogen gas 5 times. The reaction mixture was stirred for 

9 hours at 60" under a hydrogen gas pressure of 60 psi. 

the benzene was evaporated under reduced pressure. 

with 50 ml of ethyl ether and filtered to remove the insoluble catalyst. 

filtrate was evaporated to dryness. 

filtered, and the ether removed to give 2.1 g (&$) of 2(3,4-methylenedioxy- 

phenyl) nitroethane ( k ) ,  mp 53-54'; nmr (CHCl3-C) s 3.20 (t,2, J=8.0, benzyl 

- 

The solution was transferred to the medium pressure reaction vessel 

After completion, 

The oily residue was mixed 

The 

The residue was redissolved in ether, 
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TRIARYLPHOSPHINE-RHODIUM COMPLEXES 

c&), 4.56 (t,2 J=7.0, c&), 5.91 (s,2, m&), 6.69 (m73, aromatic); ir 
nujO1 (cm-l), 1500 (NO2) 820, 790 (aromatic). 
maX 

The Hydrogenation of 2,5-Dimethoxy-~-methyl-~-nitrostyrene (5).--The - 
compound 5 (3.0 g, 13.4 mmole) and trichlorotris (b-biphenylyl-l-naphthyl- 

pheny1phosphine)rhodium (111) (C.40 g, 0.29 mmole) were dissolved in 300 ml 

of benzene-ethanol (1:l) under an argon atmosphere. 

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 (CHCl3-A) b -1.60 (d, 3 ,  J=5.0, 

C&), 3.79 (m, 9, OG& Cg, and C&), 6.e2 (s, 3,  aromatic); irsnE::, 1500 

(N02), 600, and 710 cm-I (aromatic). 

The resulting clear 
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