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CONVENIENT SYNTHESIS OF PRIMARY SELENOAMIDES FROM
ARYL NITRILES, SELENIUM AND SODIUM BOROHYDRIDE

Xue-Rong Zhao, Ming-De Ruan, Wei-Qiang Fan* and Xun-Jun Zhou
Department of Chemistry, Hangzhou University, Hangzhou, Zhejiang, 310028, China

RABSTRACTY: Aryl nirriles react smoothly with sodium hydrogen selenide, itself
prepared in situ from selenium and sodium borohydride, in ethanol to give the
corresponding primary selenoamides in moderate to good yield.

Primary selenoamides are important intermediates for preparations of several types
of nitrogen- and selenium containing heterocyclic compounds.l4 However, only a
few methods have been developed for the synthesis of selenoamides, and all these
methods suffer limitations, especially when the starting materials and/or reagents
which are not generally available or the highly toxic reagent such as hydrogen
selenide are used, and severe reaction conditions are needed.> The earliest procedures
involved direct addition of gaseous hydrogen selenide to nitriles.8-7 Nitriles and
aluminum selenide in a mixture of aqueous pyridine and triethylamine afford primary
selenoamides.® Reaction of nitriles with a mixture of selenium, water and
triethylamine under 5 atm of carbon monoxide leads to the formation of primary
selenoamides.? A recent report described the preparation of

primary selenoamides from nitriles by the treatment of bis(trimethylsilyl) selenide and
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BF3-OEt).10 Secondary and tertiary selenoamides can be prepared in moderate yield
by aminolysis of the corresponding selenoesters,!l via acetylenic selenol-
selenoketene intermediates analogous to the preparation of selenoester,12 or by
reactions of sodium hydrogen selenide with chlorimidates,!3 S-alkylated thicamides!4
and iminium salts.15

We now wish to describe a new convenient method for the synthesis of primary
selenoamides from the corresponding nitriles by treatment with selenium powder and
sodium borohydride, in which the active reagent is sodium hydrogen selenide.
Sodium hydrogen selenide, readily prepared in situ from selenium and sodium
borohydride in ethanol under nitrogen atmosphere, has been widely used in organic
synthesis.!6 We now found that reatment of aromatic nitriles 1 with NaSeH ethanol
solution gave rise to the corresponding N-unsubstituted selenoamides 2 as shown in
Scheme 1. The yields of selenocarboxamides were moderate to good (57-70%)
except for 2d (Table 1). In every case no by-products but the starting nitriles were
found, thus the purification was simple.

The primary selenoamides prepared were readily assigned by the spectra,
elemental analysis (for 2f) and by the previously reported works.”-8 The IR and
NMR spectra are listed in Table 2. In most cases two broad singlets were observed in
a lower field 1H NMR spectra, due to the resonance structure of -C{SeH)=NH.8

This method possesses the advantages of simple procedure, mild conditions and

easy availability of starting materials and reagents.

Scheme 1
Se
|

Se, NaBH,, E1OH
Ar-C-NH,

reflux, N,

1 2

ArCN
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Table 1. Preparations of Aryl Selenoamides 2

reaction : 0 : o
No. Ar tme (h) Yield (%) m.p.(°C) lit. mp. °C) Ref.
2a  CHs 6 62 119-120 125 8
2b m—CH3C5H4 7 70 84-85 74
2 p-CH,CH, 7 57 165 (dec) 161 7
2d  p-CH,OCH, 9 27 157-159 157 8
2e  p-CICH, 8 63 126-127 129 8
oA o-CICEH, 8 58 66-67"

a. Calcd. for C7HgCINSe: C, 45.47; H, 3.63; N, 7.40. Found: C, 45.65; H, 3.80;
N, 7.61.

Table 2. IR and 'H NMR spectra of selenoamides 2
No. IR (v em™) THNMR (CDCl, §)

2a  3345,3290,1630  7.15-7.52 (m, 3H), 7.68-7.85 (m, 2H)
8.15 (br, H), 9.00 (br, 1H)

2b 3275, 1650 2.33 (s, 3H), 7.02-7.60 (m, 4H), 7.97 (br, 1H)
8.91 (br, 1H)

2¢  3380,3285,1630  2.34 (s, 3H), 7.02-7.17 (d, 2H), 7.67-7.82 (d, 2H)
8.10-8.72 (br, 2H)

2d  3380,3285,1610  3.34 (s, 3H), 6.81-6.95 (d, 2H), 7.93 (d, 2H)
9.92 (br, 1H), 10.35 (br, 1H)

2e  3345,3300,1640  7.23 (d, 2H), 7.73 (d, 2H), 8.21 (br, 2H)
8.92 (br, 1H)

2f 3360, 1640 7.15-7.26 (m, 4H), 8.70 (br, 1H), 9.19 (br, 1H)
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Experimental
Melting points were measured on an electrothermal melting point apparatus and
uncorrected. 1H NMR spectra were obtained with an Ac-80 (80 MHz) spectrometer
using TMS as internal standard. IR spectra (KBr) were recorded on a Perkin Elmer
683 instrument. The Elemental analysis was conducted on a Carlo-Erba 1106
elemental analyser.
Selenobenzamide, Typical Procedure:

Anhydrous ethanol (20 ml) was added slowly to a mixture of selenium powder
(0.79 g, 10 mmol) and sodium borohydride (0.46 g, 12 mmol) under N3 at 0-5 °C.
After a few minutes, the ice-bath was removed and the mixture was allowed to warm
up to room temperature. To this sodium hydrogen selenide solution was added
benzonitrile (1.03 g, 10 mmol) and the mixture was refluxed for 6 hr. After cooling to
room temperature, hydrochloric acid (6N, 2 ml) was added and the solution was
stirred for about an hour. Water (20 ml) was then added and the solution was filtered
off, extracted with methylene chloride (3 x 20 ml) and dried over MgSO,. Evaporation
of solvent gave the crude product which was recrystallized from cyclohexane to yield

selenobenzamide as orange needles (1.15 g, 62%).

Acknowledgements: This work was supported by a grant from the National Natural

Science Foundation of China.

References
1. Cohen, V. 1. Synthesis, 1978, 768.
Cohen, V. L. Synthesis, 1979, 66.
Cohen, V. 1. J. Heterocyclic Chem., 1979, 16, 365.

> wn

Bulka, E. Chem. Scr., 1975, 8A, 39.



Downloaded by [Nanyang Technological University] at 07:49 04 November 2014

PRIMARY SELENOAMIDES 1765

5. Patai, S.; Rapport, Z. ed. "The Chemistry of Organic Selenium and Tellurium
Compounds” John Wiley & Son, New York, Vol. 2, 1987.

von Dechend, F. Chem. Ber., 1874, 7, 1273.

. Becker, W.; Meyer, J. Chem. Ber., 1904, 37, 2550.

. Cohen, V. 1. Synthesis, 1978, 668.

V=TSN R- N

. Ogawa, A.; Miyake, J. I.; Karasaki, Y.; Murai, S.; Sonada, N. J. Org. Chem.,
1985, 50, 384.

10. Shimada, K.; Hikage, S.; Takeishi, Y. and Takikawa, Y. Chem. Lett., 1990,

1403.

11. Cohen, V. 1. J. Org. Chem., 1977, 42, 2510.

12. Sukhai, R. S.; DeJong, R.; Brandsma, L. Synthesis, 1977, 888.

13. Cava, M. P.; Saris, L. E. J. Chem. Soc., Chem. Commun., 1975, 617.

14. Hartmann, H. Z. Chem., 1971, 11, 60.

15. Liebscher, J.; Hartmann, H. synthesis, 1976. , 521.

16. Klaymann, D. K.;Shine, R. J. J. Am. Chem. Soc., 1973, 95, 195.

(Received in the USA 03 December 1993)



