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Abstract : 1,4-Diaryl- aud 1.4-dialkyl-2.3-dinitro-1.3-butadienes la-i are smoothly converted, in MeOH or MeOH- 

dioxane. to the corresponding 1.4~disubstituted 2-nitrobutanes 4a-i by borohydride sqprted on ion7eschange resins. 

In the frame of a research project aimed at the exploitation of 34-dinitrothiophene as a synthetic tool via 

the ring-opening product 1,4-bis(diethylamino)-2,3-dinitro-1,3-butadiene, we recently reported on a useful 

route to l&diaryl- or 1,4-dialkyl-2,3-dinitro-1,3-butadienes 1.13 In continuation of such studies, we have 

investigated the reactions of 1 with polymer-supported borohydride reagents; such reduction method, 

successfully applied to the transformation of I-nitroalkenes into the corresponding nitroakanes,j appeared 

particularly convenient because of the mild reaction conditions and of the simple operative procedures. A point 

of interest in this research was to ascertain whether the analogies in reactivity between dinitrobutadienes 1 and 

1-nitroalkenes could be extended to the selective reduction of the two activated carbon-carbon double bonds of 

1: actually any formed 2,3-dinitrobutane 2 was expected to hardly survive experimental conditions and the 

outcome of the present reactions4 consistently has been an efficient formation of nitroalkanes 4 most likely via 

nitrous acid elimination from 2 to 2-nitro-2-butenes 3 and eventual reduction of the latter.6 

Examination of the results collected in Table 1 shows that the yields of 4 are generally good but for 4g: 

actually, in spite of various attempts to optimize the procedure, the yield remained moderate. possibly due to 
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Table 1. Synthesis of 1,4-Diaryl- or 1.4-Dialkyl-2-nitrobutanes 4a-i from of Dinitrobutadienes la-i. 

r R = 

phenyl 
1-naphthyl 
1-naphthyl 
2-thienyl 
2-MeGjI-Lj I 4-MeGI+ 
4-MeGI+ 
4-MeOCgH4 
Et 
Et 
Bun 
c-w+ 11 

a) Yields ofisol~ted prcducts pu 

Product m.D. (‘Cl Yield (%)a Conditions b 

4a 
4b 

1: 
4d 
4e 
4e 
4f 

48 
4g 
4h 
41 

ed, unless c 

48.4-48.7 
83.6-84.5 

34X-35.2 
86.8-88.4 
79.1-80.6 

100.3-101.7 
oil 8 

oil 
40.9-41.4 

76 

% 

;z 
89c 
99c 
93C 
45c 
53 c 
72 
91 c 

M, 10 mM. IRA400, l.Oh 
M-D, 6 mM, IRA400.3.Oh 

M-D, 6 mM, A26,l Sh 
M. 15 mM, IRA400, 1Sh 

M-D, 10 mM. IRA400,2Sh 
M-D, 15 mM, IRA400,3Sh 

M-D, 15 mM, A26.2.0h 
M. 12 mM, IRA400,3.0h 
M, 20 mM, lRA400, l.Oh 

M, 20 mM, A26, l.Oh 
M, 20 mM, A26, l.Oh 
M, 15 mM, A26; 2.5h 

. . . . . ^... 
&wise stated. by chromatography on slhca-gem column. saus~actory am&al data 

and consistent IHNMR spectra were obtained for all compounds 4.7 b) Solvent (M: methanol, M-D: methanol-dioxane), 
concentration of the substrate, kind of ion-exchange resin (Amberlit& IRA 400 or AmberIyst@ A26, borohydride forms) aud 
reaction timea arc reported. c) Yield of crude reacti product essentially pure by 1H NMR. 

some volatility of the nitroalkane. Under equivalent conditions, the polymer-supported borohydride reagent 

prepared with Amberlysta A26 gives better results (more satisfactory yields with shorter reaction times) than 

that prepared with Amberlit& IRA400: the higher reactivity of the former reagent has already been observed 

in selective reductions of a.&unsaturated carbonyl compounds.9 

In conclusion the obtained results indicate that the approach herein constitutes an attractive route to 

nitroalkanes 4, a class of compounds whose potentiality in synthesis is well documented.10 Researches are in 

progress in order to extend the synthetic scope of the selective reductions of 2,3-dinitro- 1,3-butadienes. 
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