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Borane is often used as an efficient protecting group in the synthesis of
phosphines.1 Deprotection is facilitated by using nucleophilic amines2

or acidic conditions.3 Before a protected phosphine can be used as a lig-
and for transition metal catalysts, the P B bond is cleaved. A system-
atic study by us using various deprotecting agents showed that the rate
and ease of deprotection were determined by the basicity of the phos-
phine in conjunction with the deprotecting agent employed. It was also
shown that the resulting amine-borane complexes could be extracted
into water, such that the use of Pd(II) salts is permitted in certain cases
(failure to extract the borane complex into water results in the precip-
itation of Pd black) with which to generate catalytically active species.

SCHEME 1

Phase separation was effected using a variety of organic solvents
(e.g., DCM, EtOAc, EtOAc-hexanes), and extraction coefficients were
calculated on the basis of [B] as determined by ICP analyses. EtOAc-
hexanes proved to be the solvent of choice, and a source of CN− the
deprotecting agent of choice to effect the best extraction, although this
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reagent required longer reaction times to achieve complete deprotection
of the phosphine complex.

REFERENCES

[1] T. Imamoto, T. Oshiki, T. Onozawa, T. Kusumoto, and K. Sato, J. Am. Chem. Soc., 112,
5244 (1990).

[2] T. Imamoto, T. Kusumoto, N. Suzuki, and K. Sato, J. Am. Chem. Soc., 107, 5301 (1985).
[3] L. McKinstry and T. Livinghouse, Tetrahedron, 28, 7655 (1995).

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
1
:
3
0
 
2
8
 
J
a
n
u
a
r
y
 
2
0
1
1


