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Abstract Organophosphorus compounds are of high importance in organic synthesis, catalysis, biochemistry, pharmaceuti-
cals, and material science. In this account, we summarize our recent studies on transition metal-catalyzed transformations of
P(O)—H compounds, mainly the regio- and stereo-selective additions of P(O)—H bonds to carbon—carbon unsaturated com-
pounds, asymmetric hydrophosphorylation reactions, and oxidative/dehydrogenative cross-couplings of P(O)—H bonds with
C—H and heteroatom—H bonds. These new reactions provided a series of efficient and atom economic, general and green
ways for the preparation of a variety of versatile organophosphorus compounds. Mechanistic aspects related to the catalytic
processes are also discussed.
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Figure 1 Transition metal-catalyzed transformations of P(O)—
H compounds
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Figure 2 Transition metal-catalyzed regio- and stereo-selective

additions of P(O)—H compounds to C—C unsaturated com-
pounds
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Figure 3 Proposed mechanism for Pd-catalyzed Markovnikov
addition of (RO),P(O)H to alkynes
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Figure 4 Proposed mechanism for Rh-catalyzed
anti-Markovnikov addition of (pinacolato)P(O)H (5) to alkynes
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Figure 5 Ni-catalyzed regio- and stereo-selective addition of
(RO),P(O)H to alkynes
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Figure 6 Proposed intermediates and reaction paths for
Pd-catalyzed anti-Markovnikov addition of Ph,P(O)H to alkynes
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R >
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Figure 7 Proposed mechanism for Pd-Ph,P(O)OH-catalyzed
Markovnikov addition of Ph,P(O)H to alkynes
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Figure 10 Proposed mechanism for oxapalladacycle-catalyzed markovnikov addition of Ph,P(O)H to alkynes
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Figure 11 Ni-catalyzed highly regio- and stereo-slective addition of Ph,P(O)H to propargyl alcohols
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Figure 12 Pd- and Rh-catalyzed selective addition of R,P(O)H to isocyanides
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Figure 13 Proposed mechanism for Pd-catalyzed selective ad-
dition of R,P(O)H to isocyanides
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Figure 14  Pd- and Rh-catalyzed selective addition of
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Figure 16 Proposed mechanism for Pd-catalyzed markovnikov addition of (pinacolato),PH to alkynes
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Figure 17 Proposed mechanism for Pd-catalyzed addition of
(Pinacolato)P(O)H to alkenes
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Figure 18 Proposed mechanism for Pd-catalyzed cis double
phosphorylation of alkynes by (pinacolato)P(O)H
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20): B S RO A R RS RR'PH 5 Rh A5

Chin. J. Org. Chem. 2012, 32, 1761~1775



Chinese Journal of Organic Chemistry

R*—=—H + Cul
lbase
i 2
3 3 — - 3
R1O/P:R3 R*———Cu ------ > R>——————R
10-Pq,, —=
+ Hy0 R'O-P gy =— RIo—P-
R? R?
R —=——H+ O, R3I——
i
_R?
RlO-P~gy ----2- - PR
/ OH R3/\/ \OR1

B 19 HfEALBE—E A A ke AT SR A A i — R I B N vl e (1 HLEE

Figure 19 Proposed mechanism for Cu-catalyzed aerobic oxidative C—P coupling of alkynes and P(O)—H compounds
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Figure 20 Proposed mechanism for Rh-catalyzed homo dehy-
dro P—P coupling of H—PRR' and cross dehydro P—S coupling
of H—PRR' with PhSH
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