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Abstract: Phosphine oxides may be reduced to phosphines in excellent yield using alane — AlHj3.
An aqueous workup is not required.  © 1998 Elsevier Science Ltd. All rights reserved.

The reducticn of phosphine oxides to phosphines is an important reaction in organic chemisiry and there
are several methods available. Many of these methods have drawbacks of one kind or another. Any
research worker who has reduced a phosphine oxide to a phosphine will be familiar with the small amount of
reoxidation that always seems to accompany an aqueous workup.! However, an aqueous workup is essential
in the case of rzductions with HSiCl3 or SipClg2 3 and is also necessary when LiAlH4, or one of its
variants,? is usedl as the reducing agent. We have previously found the methodology developed by Lawrence
et al.! to be excellent when a derivative phosphonium salt is made from the phosphine in situ but otherwise
have had probleins extracting some of our phosphines from the reaction mixture.>
a method to rediice phosphine oxides to phosphines which is easy to perform, is very
high yielding and does not require an aqueous work-up. A solution of alane in THF is prepared by the
method of Brown and Yoon® by adding concentrated HySOj to a solution of LiAlH4 in THF (CAUTION —
addition of dilute HySO4 will lead to an explosion). We have found that the resulting alane-THF solution
may be conveniently titrated with the aid of a gas burette. Thus we measured the hydrogen evolved when 1
ml of the alane solution was syringed into a flask containing dry methanol.
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A range of alkyldiphenylphosphine oxides were prepared by standard methods” and then reduced using
between one and two equivalents of alane. The reactions were followed by TLC and were usually complete
within 30 minutes.8 There was no need for an aqueous workup — the reactions were quenched using
anhydrous methanol and the reaction mixture filtered through celite. The yield was excellent in all the cases

we examined.
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Table 1: Yields of Phosphines from Phosphine Oxides
Phosphine Oxide Equivalents of Yield (%)
AlH3 THF
+]
-y 1.1 96
“Me
0
PhaP_ 1.1 95
o
i i g7
PhaP .~ i.1 97
o
N 1.2 98
NN
o)
i 1.1 98
WY
Ph;PO 1.0 97

Alane is known to have reactivity characteristics which differ from those of LiAlH4 and is often more
chemoselective.t- 9 We expect this method to be useful to organic chemists where chemoselectivity is an
issue. Investigarions into chemoselectivity and into the stereoselectivity of reductions of phosphine oxides
with a stereogenic phosphorus atom are in progress in our laboratories.

Typical procedure

iso-Propyldipheriylphosphine.— iso-Propyldiphenylphosphine oxide (109 mg, 0.455 mmol) was dissolved in
dry THF (5.0 ml) and AlH3-THF (490 pl of an 0.99 M solution in THF, 0.485 mmol) was added dropwise.
The mixture was refluxed for 30 minutes, cooled and dry methanol (60 pl, 1.48 mmol) was added. The
mixture was filtered through celite which was washed with hot THF (3 x 5 ml). The organic extract was

evaporated under reduced pressure and purified by flash chromatography eluting with 9:1 40/60 pet. ether-
EtOAc to yield the phosphine (102 mg, 98%).
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