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SELENOCARBOXAMIDES AS NEW REAGENTS FOR STEREOSPECIFIC
DEOXYGENATION OF EPOXIDES UNDER MILD CONDITIONS
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Summary: Selenocarboxamides have been found to be efficient reagents
for converting epoxides intec olefins stereospecifically in high yields
under mild conditions.

Deoxygenation of epoxides is one of the important methodologies for con-
trol of olefin stereochemistry1 and for synthesis2 and structural analysis3
of natural products. For this purpose, high yields, mild conditions, and high
stereospecificity are essential. A variety of methods4 have been devised to
accomplish the transformation, and in some cases, the deoxygenation was found
to proceed stereospecifically: for example, inversion with Me3SiK,1g
MeZPhSiLi,1f PhZPLi,1h and Coz(CO)s,1c §nd retention with_KSeCN,1m 3-methyl-
2-selenoxobenzothiazole, 't Me(pho),p1,"? phop-nI/Ph,PI,,"d and wcl
/n-BuLi. 2P

We have found that arylselenocarboxamides easily undergo deoxygenation of
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epoxides with high stereospecificity in the presence of catalytic amounts of a
strong acid:
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The present method offers several advantages: (i) high yields under mild
conditions; (ii) facile olefin synthesis with simple operations; (iii) the
reagents, selenoamides, can be prepared easily by the reaction of nitriles with
elemental selenium, carbon monoxide, and waters; (iv) high stereospecificity;
(v) versatile applicability to synthesis of mono-, di-, and trisubstituted
olefins.
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Representative results are shown in Table 1. 1- And 2-octene oxides,
cyclohexene oxide, and 1-methylcyclohexene oxide underwent smooth deoxygenation
at 0°C. Cyclopentene oxide and cyclododecene oxide were sluggish under the
same conditions. But slightly higher temperatures and longer reaction times
enabled these reactions to complete successfully. On the other hand sterically
hindered epoxides such as norbornene oxide did not give any olefinic products.
Reaction of cis- and trans-2-octene oxides and trans-dodecene oxide afforded
olefins having the same geometry as the epoxides. All reactions in Table 1

were accompanied by the concomitant formation of metallic selenium and
benzamide.

Table 1. Deoxygenation of Epoxides with Benzeneselenoamidea

entry epoxide temp, °C time product yield, %b
1 AN 0 5 min AN 89
o)
0
2 AL 0 10 min AN 746
0 . c
3 M 0 10 min M 75
Q
4 0 30 min 54
o e ph”
5 C[:o 20 30 h @ 85
6 C{;o 0 5 min @ 84
7 o 0 5 min O/ 51
8 CB:DO 40 21 h [Eﬁl 82°

4711 reactions were carried out in the similar manner to that
described in the text. bDetermined by GLC. cSingle isomer

was formed stereospecifically.

A typical procedure is as follows: to the stirred mixture of cyclohexene
oxide (0.098 g, 1 mmol) and benzeneselenocarboxamide (1a) (0.276g, 1.5 mmol) in
7 mL of dry dichloromethane under nitrogen at 0°C was added dropwise trifluoro-
acetic acid (0.11 g, 1 mmol). Elemental selenium precipitated almost
instantly. After stirring for 5 minutes, GLC analysis indicated the formation
of cyclohexene in 84 % yield.
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Deoxygenation using 0.03 equivalent of trifluoroacetic acid relative to

cyclohexene oxide also proceeded at 25°C for 24 h to give the corresponding
(1b-1£) were examined and found to be effective

olefin in 87 % yield.
For example, cyclohexene oxide was converted into

Some other selencamides
80 % yield in every case.

for the deoxygenation.
cyclohexene in ca.
i W ° 5
Ph—C—NMe2 PhCH2~C—NHCH2Ph CH3—C—NHCH2Ph
le 1f

I
Ph~-C-NHCH,Ph
14

Il
Ph-C-NH< )
1b 1c
A suggested reaction path6 for the present deoxygenation of acyclic
epoxides is illustrated in the following scheme from an analogy of the

m

deoxygenation using KSeCN.

R R
Scheme 1. A plausible reaction path.
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