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An Efficient Synthesis of Selenocarbonyl Compounds by the Treatment of
Carbonyl Compounds with Bis[1,5-cyclooctanediylboryl] Selenide
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An efficient synthesis of selenoaldehydes, selenoketones, and
selenoamides was achieved by the treatment of carbonyl compounds with
bis[1,5-cyclooctanediylboryl] selenide.

One-step conversion of carbonyl compounds to the corresponding selenocarbonyl
compounds by using selenating reagents is one of the most important concerns in organic
heteroatom chemistry.l's) However, among the i'eagents possessing reactive metal-Se bonds,
boryl selenides and boryl metal selenides have been investigated mainly from structural
interestss) in spite of their selenating potential resulting from the significant affinity
of B-Se bonds to oxygen functionalities. Actually, some boryl selenide was thought to
play an essential role in the selenation of carbonyl compounds by the treatment of
(Me3Si)gSe-BF4-0Ety®) or [(c-CgHyp)3SnlySe-BCly.8) It was naturally supposed that
structural modification of boryl selenides by so-called steric protection was much
effective in reducing their air-lability, as is widely known to be the case with general
dialkylborane compounds. Herein, we wish to report a novel and efficient conversion of
carbonyl compounds to the corresponding selenocarbonyl compounds by using bis[1,5-
cyclooctanediylboryl] selenide 1.
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Bis[1,5-cyclooctanediylboryl] selenide 1 was prepared by treating elemental selenium

with 9-BBN in mesitylene at refluxing temperature under N, atmosphere based on the
Koster’s method.7) Subsequently, reagent 1 was treated with aldehydes and ketones under Nz
atmosphere at room or a higher temperature in the presence of 2,3-dimethyl-1,3-butadiene.

After usual work-up and chromatographic separation, [4+2] cycloadducts of selones with the
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diene were isolated in modest to high yields besides the recovery of small amounts of
aldehydes and ketones. N,N-Dialky! carboamides and "an ester were similarly treated with
reagent 1 in the absence of a diene, and the corresponding selenoamides and a selenoester
were isolated in modest yields. All results are shown in Table 1 and Table 2.

In particular, the excellent selenating activity of reagent 1 was exhibited by the
reaction with benzaldehyde 2 and sterically crowded ketones, 3 and 4, in the absence of
2,3-dimethyl-1,3-butadiene. By treating with reagent 1, 2 was converted to dibenzyl
diselenide 5(44%) derived by the further reduction of transiently-generated
selenobenzaldehyde §.8) Fenchone 3 and sagetone 4'also afforded selones, 19'11) and glz),
in 35% and 23% yields, respectively, besides inseparable stereoisomeric mixtures of
diselenides in 20-40% yields.8'13’14) Subsequent NaBH, or LiAlH,4 reduction of the
resulting selones in MeOH or Et,0 at 0 °C to room temperature followed by an aerobic work-
up afforded sole diselenides, 9(quant.) and 10(67%) respectively.lz) Orientation of the
C-Se bonds of each product was supposed to be endo and exo, respectively, as were
similarly mentioned in the hydride reduction of §15) and 4.16) These results demonstrated
that the strong electronic interaction of boron atom with carbonyl oxygen atom behaved as
a substantial controlling factor of the reactions and steric factors of substrates and

the reagent played a less important role in the reactions. In contrast, selenation of

cinnamic aldehyde gave an unexpected compound 1_1(37%)12) which may be produced by
selenium-extrusion of a dimeric cycloadduct of o, B-unsaturated selenoaldehyde.”’m)
Conclusively, efficient synthesis of selenocarbonyl oh
compounds was achieved by treating carbonyl compounds
with bis[1,5-cyclooctanediylboryl] selenide 1. Further
synthetic expansions of reagent 1 to tellurium-transfer Ph V
reagents as well as the application of diselenides 9 and /
10 to novel chiral auxiliaries for asymmetric syntheses Se
are now in progress in our laboratory.
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Table 1. Trapping of selenoaldehydes and selenoketones with 2.3-dimethyl-

1,3—butadienea)

0 [~ se T . o) rY Se
equiv.
[ L i) P

C —— C o
/// \\\ benzene/CH2C12 ,// \\\ ///
1 2 1 2

R R R R
Substrate 1 Temp Time Yield
r! RZ equiv. °C h %
CGHS H 1.2 110 18 79
4-CHgz-CgHy H 1.2 110 8 82
CHg H 1.2 150 18 32
CgHg CHgy 2.0 80 15 54
CgHg CoHg 2.0 80 24 81
CgHs CgHs 2.0 110 24 96
CoHg CHj 2.0 110 48 38
(CH3)ZCH CHg 2.0 110 48 53
-(CHy) 5~ 2.0 130 48 50
9-fluorenone 2.0 110 24 82

a) All reactions were carried out in a sealed tube.

Table 2. Synthesis of selenocarbonyl compounds by treating carboxylic
acid derivatives with reagent ;a)

(6} Se
ll 1 (1.2 equiv.) “
/C\ VAN
R:L R2 R:L R2
Substrate Solvent Temp Time Yield
rl Rr? °oC h %
H N(CH3) 9 toluene r.t. 24 39
CHjy N(CH3) o mesitylene/CHClg 63 5 34
CgHs  OC,Hs benzene/CHyCl, 130 10 140)
a) All reactions were carried out in a sealed tube. b) Starting ester was

recovered in 81% in this case.
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