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When tributylstannyl phenylselenolate (Bu3SnSePh) was
allowed to react with epoxides in the presence of BF3+OEt; as a
Lewis acid, the ring opening reaction of epoxides proceeded with
complete regioselectivity to afford the B-hydroxy phenylselenides
in moderate to good yields.

Recently, the synthesis of various organoselenium compounds
possessing selenium-metal bonds such as Se-Al, Se-B, Se-Si, and
Se-Sn has been reported, and there has been a considerable interest
in the development of the synthetic reactions based on the
characteristic features of these compounds.! However, the
synthetic applications of organoselenium compounds having a
Se-Sn bond still remain unexploited due to the lack of methods
for activation of the selenium-tin bond.23

We recently reported that the reaction of tributylstannyl
phenylselenolate (BuzSnSePh) (1) with acetals gave mono-
selenoacetals in the presence of a Lewis acid.22 During the course
of our study on the utilization of compound 1, we found that this
reaction system, BujSnSePh/Lewis acid, can be used for the
regioselective transformation of epoxides to the corresponding
B-hydroxy phenylselenides (Eq. 1).4
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To a CH,Cl, (5 mi) solution of tributylstannyl phenylselenolate
(1) (0.5 mmol) and a small excess amount of BF3+OEt (1.2
equiv.), 1,2-epoxyoctane (2) (0.5 mmol) was added at -78°C and
the solution was stirred at that temperature for 30 min. After
workup, 1-(phenylseleno)-2-octanol (3), in which the phenyl-
seleno group was introduced at the terminal carbon, was isolated
in 86 % yield by column chromatography on silica gel, while the
formation of the regioisomer, 1-hydroxy-2-phenylselenooctane
(4), was not detected.

The results of the reaction of 1,2-epoxyoctane (2) with
tributylstannyl phenylselenolate (1) using various Lewis acids are
summarized in Table 1. Among the several Lewis acids screened,
we found that BF3+OEt, was the most effective (Run 1). In the
presence of BF3+OEt, the yield of 3 increased at the lower reaction
temperature (-78°C) (Runs 1-3). The use of other Lewis acids
such as SnCl,, AlCls, EtAICI, and EtAICl, also gave the -
hydroxy phenylselenides 3 with excellent regioselectivity, but the
yields of 3 were around 40 % (Runs 6-9). When TMSOTf was
used as the Lewis acid, the starting materials were recovered in
almost quantitative yields (Run 4). In contrast, the use of TiCly
led to several side reactions (Run 5).

It is interesting to note that the yield of the product is
significantly influenced by the order of the addition of the epoxide
and 1. The reaction of 1 with BF3+OEt, in CH,Cl, followed by
the addition of the epoxide provided 3 in 86 % yield (Run 3 in

Table 1. The effect of Lewis acid on the reaction of
tributylstanny! phenylselenolate (Bu;SnSePh) (1) with
1,2-epoxyoctane (2)

Lewis acid /W\(C]) 2
(0.6 mmol) (0.5 mmol)
Bu;SnSePh CH,CT, (5 m)
(0.5 mmol) rt., 30 min,
1
Wseph N /\/\/Y\OH
OH SePh
3 4
Yield/%*"
Run Lewis acid _ Yieldj%eT
3 4
2°¢ BF;+OEt, 70 0
3¢ BF;-OEt, 86 0
4 TMSOTSf No reaction
S TiCl, Complex mixture
6 SnCl, 21 0
7 AlCl, 39 0
8 EtAICI, 27 0
9 Et,AICI 40 0

2solated yield. °Selectivity was determined by
400MHz 'H-NMR. €-20°C. 4-78°C.

Table 1). In contrast, when BF3+OEt,was first added to the
CH,Cl5 solution of the epoxide followed by the addition of 1,
starting materials were almost quantitatively recovered.

Results of the reaction of 1 with various epoxides in the
presence of BF3+OEt; at -78°C are shown in Table 2. When 1,2-
epoxypropane and 1,2-epoxy-2-methylpropane were reacted with
1, the corresponding 1-phenylseleno-2-hydroxyalkanes were
obtained in 67 and 65 % yields, respectively, with complete regio-
selectivity (Runs | and 2). The reaction of 1,2-epoxycyclohexane
or cis-2,3-epoxybutane with 1 stereospecifically gave trans-2-
(phenylseleno)cyclohexanol or threo-3-(phenylseleno)-2-butane in
moderate yields (Runs 3 and 4). The conversion of 1,2-epoxy-5-
hexene and 1,2-epoxy-3-phenoxypropane to the corresponding 3-
hydroxy phenylselenides were successfully achieved without
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affecting the carbon-carbon double bond and ether functions (Runs
6 and 7). Itis interesting to note that the epoxide having a hydroxy
group was also converted into the corresponding vic-diol derivative
in moderate yield (Run 8).

The conversion of styrene oxide to the corresponding f3-
hydroxyphenylselenide has already been described,>¢-d however,
there are a few examples on the regioselective ring opening reaction
of styrene oxide with organoselenium compounds. In present case,
the reaction of 1 with styrene oxide proceeded with complete
regioselectivity to afford 1-phenyl-2-(phenylseleno)ethanol in 60%
yield (Run 5).

Table 2, BF;+OEt, Assisted reaction of Bu;SnSePh
with various epoxide

i) ]C3£3-(1)Et§ (0i6 mmccél:) ' -
BugSnSePh — 2(;;21 O mb, T8, 0 miny R7{ Rf’g
(0.5 mmol) . )Q’O/R3 (0.5 mmol) 2 SePh
2 R,
-78°C, 30 min
Run Epoxide Yield/%*?

1 R, =CH3; R,=R;=R,=H 67

2 R;=R,=CH3;,R;=R,=H 31

3 R, =R, =R3=R, =tCH,J; 39

4° R;=Ry=CH3,R; =Ry =H 604

5 R,=Ph,R,=R3;=R,=H 87

6 R, = CH,CH,CH=CH, 78

R2=R3=R4=H
7 R, =PhOCH, R,=R;=R,=H 50

solate yield. bRegioisomer was not observed by
400MHz 'H-NMR. Ccis-2,3-Epoxybutane was
used. “Threo isomer was formed.

Though the details of the reaction mechanism remain unclear
at the present time, the results obtained from the present work
indicate that this reaction is sensitive to steric hindrance. We
therefore propose that the ring opening is likely to involve an Sy2-
like cleavage of the C-O bond by the selenium species generated
in situ from 1 and Lewis acid.5:7 A

Further investigations on the utilization of this reagent and the
reaction mechanism are now in progress.
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