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Abstract : Phosphinic acids are convenient starting materials for a two-steps route to a large
variety of phosphines and polyphosphines. © 1998 Elsevier Science Ltd. All rights rescerved.

Phosphine ligands play a central role in coordination chemistry’ and homogeneous
catalysis’, and there is an increasing need for easy to handle methods affording new ligands
with specific properties. A recently described general access to a variety of phosphinic acids 1
from commercial hypophosphorous acid via a bis(trimethylsilyl)phosphonite intermediate’
prompted us to consider their reduction as a convenient way to various secondary phosphine
synthons 2* which could be easily converted into' tertiary mono and diphosphines via their P-

DIT nmemmlavas 2 fan 1\
Dr1y COMpPIEXES I (SCeimc 1 ).

0 R ~ R?
Ipl H] \ = \
R*™ 7} ~ OH —_— P—H — P—
2 ‘4 { \_Z
R 1 R 2 R 6
[BH3]
]
R? oy BH, v mtiy oy R R
\ RN | - ALy
P—R3 - pt B —— P—(CH,) —FP
n
/ NaH R/ H NaH
R R2 R2 R2
4 3 5
Scheme 1

Phosphinic acids la-f were synthetized from the corresponding halides according to

racedure (12 and 1h were deccribed bv Rovd?®® 1e described as a bv-nroduct in the
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thermal cyclisation of arenylphosphonic acids’, 1e an , not previously described, as far as
we know, with 70 (1¢), 90 (1d), 100 (1e) and 100% (1f) yields respectively).

Silanes C4H,SiH; or (C4H,),SiH,, or lithium aluminum hydride reduced cleanly®
phosphinic acids la-f into the corresponding secondary phosphines 2a-f (table 1, all new,
except 2d, of course, and 2a previously synthetized from o-xylylenediphosphinic acid by
cyclisation, followed by esterification, then reduction®).
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As expected, these phosphines 2a-f are sensitive to oxidation. They may be used as such
in Michael additions on activated alkenes (phosphine 6). In most cases, it is preferable to
complex them into more stable borane adducts 3. This can be made readily by reacting



phosphines with BH;-THF overnight at

solids (3a-c, table 2)

room temperature, leading to air-stable
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In spite of this protective effect, the P-H bond of these adducis remained — as
expected'"'>**** _ very reactive. By addition of one equivalent of NaH to a mixture of the
secondary phosphine-borane adduct and an alkyl halide (1eq) or dihalide or ditosylate (0.5 eq),
the mono and diphosphines-BH; adducts were isolated'®, from which the free phosphines could
easily be liberated - if needed - by the Livingshouse’s procedure (i.e. deprotection by
HBF,.OMe,)". Phosphines obtained by this procedure are gathered in table 2 with some

pertinent NMR data. Phosphines 5a, and 6 are particularly noteworthy : 5a; is an analogue of
BISRBI!'7 an excellent licand of Rh for selective hvdroformvlation and § ic a notant hamilabile
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