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Samarium(II) Di-iodide Induced Synthesis of Allylic Phenyl Selenides from
Allylic Acetates and Diphenyl Diselenide in the Presence of Palladium Catalyst

Shin-ichi FUKUZAWA,* Tatsuo FUJINAMI, and Shizuyoshi SAKAI
Department of Materials Science, Faculty of Engineering,
Shizuoka University, Hamamatsu, Shizuoka 432

Allylic phenyl selenides are prepared efficiently from the reaction of allylic acetates
and diphenyl diselenide induced by samarium(Il) diiodide in the presence of a palladium

catalyst under mild conditions.

Allylic selenides have been recognized as useful synthons of allylic anion stabilized by seleno group,
and they are regioselectively o-alkylated.l) The facile oxidative conversion of allylic selenides to
alcohols accompanied by a [2.3]sigmatropic rearrangement is a useful synthetic transformation.2) A
nucleophilic substitution of allylic halides with phenylseleno anion has been accepted as a general method
for preparation of allylic selenides.3)  More easily accessible allylic acetates are another candidates for
starting organic compounds.  However, the direct displacement of allylic acetates with phenylseleno
anion does not appear to be efficient. 12)  In the single example reported, geranyl acetate is converted
into the corresponding selenide at reflux in ethanol for 24 h, but the yield is not satisfactory.4)
Phenylselenotrimethylsilane is an efficient reagent for the direct preparation of allylic selenides from
allylic acetates in the presence of a catalytic amount of zinc iodide.>)

On the other hand, it has been reported that generation of "allyl anion” from allyl acetate via polarity
inversion of m-allyl palladium complex promoted by samarium(II) diiodide and its trapping with some
electrophiles. 6) We now found that this polarity inversion of m-allyl palladium complex lead to an
efficeint method for preparation of allylic selenides from easily accessible diphenyl diselenide and allylic

acetates, although a selenium compound is generally recognized as a catalyst poison.
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Table 1. Samarium(II) Diiodide Induced Synthesis of Allylic Selenides

Catalyzed by Palladium Complex 2)

Run Allylic acetate Product Yield/%
1°)
N"oAc X""sePh 82
2°) \I/\OAc YSePh 84
. AN"oAc SX"seph 70 (E/z=2.1711) %9
d
4 \)\OAC J’J\/\seph 75 (E/Z=1.94/1) )
N
5 ph” "0Ac ph” X"sePh 47
6 INI"oac AANX"geph 60

7 )\/\ )\/\ 64
g OAc X SePh
8 <_:—>—OAO C>—SePh 81

a) Allylic acetate (1.0 mmol), diphenyl diselenide (1.0 mmol), samarium diiodide (2.5 mmol),
palladium chloride (0.05 mmol), triphenylphosphine (0.2 mmol), and THF (10 ml); 25 °C,
10-15 h.  b) Yields are calculated based on allylic acetate and deterimed by GLC.

c) Reaction time was 2 h.  d) Isomer ratio was determined by GLC.
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The results from the reaction of various allylic acetates are shown in the Table.  Each reaction was
carried out using 1.0 mmol each of allylic acetate, diphenyl diselenide, 2.5 mmol of samarium(II) diiodide,
and a catalytic amount of palladium chloride (0.05 mmol) and triphenylphosphine (0.2 mmol) 7) in
tetrahydrofuran (THF) (10 ml) under nitrogen at room temperature.8) The end of the reaction was
confirmed by complete consume of a starting allylic acetate with GLC analyses. Allyl and methallyl
acetate reacted smoothly with diphenyl diselenide to give the corresponding allylic selenide in good
yields in a short time (2 h) (runs 1-2). Other substituted allylic acetates, however, required a longer
reaction time (10-15 h) to complete the reaction. In any cases, the reaction proceeded at room
temperature and the yields were satisfactory. Crotyl and 1-buten-3-yl acetate gave the same selenide
(crotyl phenyl selenide), without contamination of the isomer (runs 3-4).9)  The reaction did not proceed
without either samarium(II) diiodide or a palladium catalyst.

It is surprising that a palladium complex worked effectively as a catalyst in the reaction, although
selenium compounds have been recognized as a catalyst poison. It has been reported that palladium
complexes of organoseleno ligands such as complex (A) are formed from palladium phosphine complexes
and organoselenium compounds.10) To examine the possible catalytic activity of the complex, we
prepared it from Pd(PPh3)4 and diphenyl diselenide in benzene, but it gave allylic selenide only in a poor

PhsP SePh
PA(PPhy), + PhSeSePh = ————» e se\pd/
benzene PhSe Se “NPPh,

(A)
yield (<8%) under the conditions.11) This result may suggest that the complex (A) is not involved in
the reaction.  The mechanism and stoicheometry of the reaction is not yet clear, but the following
possible mechanism is tentatively proposed.  Allylic radical and anion species are involved as the result
of the polarity inversion of m-allyl palladium complex by samarium(II) diiodide reduction. 6)  Further

studies are now in progress.
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