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A CONVENIENT SYNTHESIS OF SUBSTITUTED

1~-BROMO~1-NITROALKENES

Yanchang Shen* and Baozhen Yang
Shanghai Institute of Organic Chemistry, Academia Sinica

345 Lingling Lu, Shanghai 200032, China

ABSTRACT: The reaction of aldehydes with bromonitromethane
in the presence of tri-n-butylarsine affording substituted

l-bromo-l-nitroalkenes in good yields is described.

Synthesis of conjugated nitroalkenes is attracting
much interest since such compounds are good acceptor in
the Michael addition of carbonyl compounds and they pro-
vide an umpolung of reactivity of carbonyl compounds,
nitro group being synthetically equivalent to carbonyl
groups.l The synthetic potential of conjugated nitroal-
kenes also lies in the remarkable versatility of nitro
groups in the interconversions of organic functional
groups.1 1-Bromo-l-nitroalkenes also are useful interme-
diates in organic synthesis, particularly in the synthesis
of heterocyclic compounds.? The general method for their

preparation was bromination~-dehydrobromination of nitro-

Copyright © 1993 by Marcel Dekker, Inc.
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Table 1. Preparation of 1-Bromo-l-nitroalkenes.

Compound R Condition Yield®

Temp./°C Time/h (%)
2a CgHg 60 15 60
2b 4-NO,CgHy 60 10 64
2c 4-CH;CgHy 60 30 64
24 2-C106H4 60 20 67
2e 2,4-C1l,CgHj 60 12 69
2f CgHgCH=CH 60 20 62

a Isolated yields.

alkenes,3 but a mixture of E- and Z-isomers was obtained.?2
Therefore to develop an effective method for their prepa-
ration would be valuable. Recently we found that tri-n-
butylarsine could be used as halophilic reagent and appli-
cable to the synthesis of a,P-unsaturated esters? and
cyano esters.® We now wish to report the reaction of alde—
hydes with bromonitromethane in the presence of tri-n-
butylarsine giving substituted 1-bromo-l-nitroalkenes in
Z~-isomer exclusively and 60-69% yields.

The reaction is shown as follows:

R Br Br
N/

RCHO + 2BrCH,oNO, + n-BujAs = /c=c\ + CH3NO, + N-BugAs
H NO, OH
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The results are summarized in Table 1.
This one-pot synthesis of the title compounds is quite
convenient and the reaction gave Z-isomer exclusively as

compared with the NMR data reported in the literature.®

EXPERIMENTAL

All melting points were uncorrected. Infrared spectra
of solid products were obtained as KCl disks on a Shimadzu
IR-440 spectrometer. NMR spectra (chemical shifts in ppm
from TMS) were obtained on a Varian EM-360 spectrometer at

60 MHz or XL-200 spectrometer at 200 MHz.

General procedure:

Bromonitromethane (4 mmol) was injected dropwise and
slowly into a suspension of aldehyde (2 mmol) and tri-n-
butylarsine (2 mmol) wunder nitrogen.7 The mixture was
stirred and heated for several hours (see Table 1). After
the disappearance of the aldehyde, chromatography on sili-
ca gel eluting with light petroleum ether (bp 60-90°C)-

ethyl acetate (85:15) gave the product 2.

Z-1-Bromo-l-nitro-2~-phenyl ethene (2a):

2a was obtained in 60% yield, m.p. 63-64°C [Lit. 67-
68°c3y, IR(KCl): 1600(s), 1570(s), 1530(s) 1310(s) cm™1.
14 NMR(CDC1l4/TMS): 7.40-7.60(m,3H); 7.80-8.00(m,2H);

8.60(s,1H) ppm.

Z~-1-Bromo-1-nitro~2-(4-nitrophenyl) ethene (2b):

2b was obtained in 64% yield, m.p. 133-134°C [Lit.
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"1359¢8), IR(KCl): 1600(s), 1510(s), 1350(s), 1310(s) cm™1.
1y NMR(CDC1,/TMS): 7.90(d,2H,J=9.0Hz); 8.32(d,2H,J=9.0Hz);

8.57(s,1H) ppmn.

Z-1-Bromo-l-nitro-2-(4-methylphenyl) ethene (2¢):

2¢ was obtained in 64% yields, m.p. 65-67°C [Lit. 67-
67.5°c2], IR(KCl): 1600(s), 1530(s), 1510(s), 1300(s)cm™1,
1H NMR(CDCl3/TMS): 7.08(d,2H,J=8.0Hz); 7.47(d,2H,J=8.0Hz);

8.35(s,1H) ppmn.

Z-1-Bromo-l-nitro-2-(2-chlorophenyl) ethene (24):
2d was obtained in 67% yield, m.p. 58-59°C [Lit. 60-
61°c%?), IR(KCl): 1590(s), 1520(s), 1300(s), 1280(s) cm~l.

14 NMR(CDCl;/TMS): 7.05-7.85(m,4H); 8.55(s,1H) ppnm.

Z-1-Bromo~l-nitro-2-(2,4-dichlorophenyl) ethene (2e):
2e was obtained in 69% yield, m.p. 70-72°cl0,
IR(KCl): 1580(s), 1530(s), 1460(s), 1320(s) em™1,

1§ NMR(CDCl3/TMS): 7.10-7.45(m,3H); 8.50(s,1H) ppm.

Z-1-Bromo—l-nitro-4-phenyl-1, 3-butadiene (2f):
2f was obtained in 62% vyield, n.p. 82-84°¢ll,
IR(KCl): 1580(s), 1520(s), 1300(s) cm~l. 1H NMR(CDCl,/

TMS): 6.60-7.50(m,7H); 8.10(d,1H,J=9Hz) ppn.

ACKNOWLEDGEMENT
Thanks are due to the National Natural Science
Foundation of China and Academia Sinica for financial

support.



Downloaded by [McGill University Library] at 09:36 21 November 2012

1-BROMO-1-NITROALKENES

REFERENCES AND NOTES

3.

9.

Miyashita, M., Yanami, T., Kumazawa, T. and Yoshiko-
shi, A., J. Amer. Chen. Soc., 1984, 106, 2149; Lee, K.
and Oh, D.Y., Tetrahedron Lett., 1988, 29, 2977 and
references cited therein.

Campbell, M.M., Cosford, N., Zongli, L. and Sainsbury,
M., Tetrahedron, 1987, ig, 1117.

Parham, W.E., and Bleasdale, J.L., J. Amer. Chen.
Soc., 1951, _7_3_, 4664.

Shen, Y.-C. and Yang, B.-Z., J. Organomet. Chem.,
1989, 375, 45.

Shen, Y.-C. and Yang, B.-Z., Synth. Commun., 1989, 19,
3069.

Miller, D.B., Flanagan, P.W. and Shechter, H., J. 0Org.
Chen., 1976, i_]:, 2112.

caution: If tri-n-butylarsione was injected quickly
into a suspension of bromonitromethane and aldehydes,
it would result in explosion.

bevlin, ¢.J. and Walker, B.J., J. Chem. Soc. Perkin
Trans I 1973, 1428.

Worrall, D.E., J. Amer. Chem. Soc., 1938, 60, 2845,

10. Manowitz, M., Walter, G.R. and Foris, S., 8. African

67 04,644; Chem. Abstr. 1969, 70, 67163u.

11. Durden,Jr.,J.A. Heywood, D.L., Sousa, A.A. and Spurr,

H.W., J. Agr. Food Chem., 1970, 18, 50.

(Received in USA on 8 July, 1992)





