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Abstract

Organic phosphorus compounds have received increasing attention due to their widespread applica-
tions in pharmaceutical chemistry, material chemistry, and organic chemistry, as well as their out-
standing position as ligands and organic catalysts in organic synthesis. The palladium catalyzed C-P
bond construction reaction can convert simple substrates into structurally complex organic phospho-
rus compounds, achieving chemical transformations with significant chemical value. According to the
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different types of reactions, the synthesis of organophosphorus compounds base on palladium-cata-
lyzed reaction strategies in recent years and the key reaction mechanisms were reviewed and dis-
cussed, and the future development prospect of this research field was prospected.
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Figure 1. Palladium-catalyzed direct phosphonation of azoles with dialkyl phosphitesw
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Figure 2. Phosphorus-carbon bond formation: Palladium-catalyzed cross-coupling of H-Phosphinates and Other P(O)H-cont-
aining compounds
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Figure 3. General oxidative aryl C-P bond formation through palladium catalyzed decar bony-lative coupling of aroylhydra-
zides with P(O)H compounds
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Figure 4. Palladium-catalyzed C-P bond activation of aroyl phosphine oxides
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Figure 5. Palladium-catalyzed C-P(111) bond formation by coupling ArBr/ArOTf with acylphosphines
[ 5. B4 ArBr/ArOTT SERELBHBEAFZAR C-P(111)5#

TFRSEAE B T i Tl BRSO e+ b . AR LA, CaF M IR T
A7 ELAE IR AL . AR, IXEETHVEA LA B B RO TEAL, SRR T E AL . BRAh, X
JS2 R DX SRk 22, LD N R RESKIL — MU BRI T A {8 e M b DR L s i M A 5 T MABRAN A
Z MR S b i S T SO A LA AL 2 P B ER Y JEFER, 8 T KRG R A R RS
T3 R R AR R 2021 4R, JREITVE R SEARMIMREREAL[20] A € T — FhALAE AL — SR kR
IR B IR AL S (13 6) o AR 2 @ I SR A AL —IRIR R RO RIS, SEIL T — AR IF IR IR AL A
B ZRME AL BB AR, RN ARSI T AR SR B

Pd(OAc), (10 mol%

o ) 0
= 1 0,
mr bR PPhg (20 mol%) mg_Rz
OH R3 K,COj3 (2.0 equiv) 0 g

toluene, 90 °C, 7 h
T S
R1—: R
-Pd" =
Z > x
P
Base-HBr
Base
Cycle A Pd(0) Cycle B
RZ

Figure 6. Palladium-catalyzed domino cyclization/phosphorylation of gem-dibromoolefins with P(O)H compounds
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Figure 7. Palladium-catalyzed chemoselective phosphorylation of poly(pseudo)halides: a route for organophosphorus synthesis
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Figure 8. Palladium-catalyzed benzylic phosphorylation of diarylmethyl carbonates
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Figure 9. Palladium(ll)-catalyzed oxidative C(sp3)-P bond formation via C(sp3)-H bond activation
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Figure 10. Palladium-catalyzed dearomative arylphosphorylation of indoles
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Figure 11. Phosphinodifluoroalkylation of alkynes using P(O)H compounds and ethyl difluoroiodoacetate
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Figure 12. Palladium-catalyzed C-P cross-coupling of allenic alcohols with H-phosphonates
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Figure 13. Palladium-catalyzed allylation of P(O)H compounds: access to 2-fluoroallylic phosphorus compounds
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Figure 14. Palladium-catalyzed (Z)-selective allylation of phosphine oxides withvinylethylene carbonates to construct phos-
phorus allyl alcohols
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Figure 15. Microwave-assisted domino Heck cyclization and phosphorylation: synthesis of phosphorus containing heterocycles

[& 15. K 4EEh Domino Heck ML FIREEE 1L : SREZTIHIA B

5 Ramesh /NHA FE R SIS [2914H10L, B BEIE TR R [B0]TF A 1 — R LWy SR A8 LA AL B AL
SN 16), %N AT T I ERAT & AME RIS ST B e Sk S AL o A SR R 4K 1, 8-
W71 A B Heck I8k, P2 AR ke S48 b RIAA, )5 DLERERR 6 1E 9 R, 0 AL A A e S o
[AABEAT RS, P AR RN X — R AT BTy e 21 H-B A B e, I HAE K2 B o0 T R
HY EEAR S 8 H- S IR I B e K S ML 12598 7 2k s A ) B R IAML B S AL S B b 7S, it — PR
T il g e S AL M I E T P9 2

Pd(OAC), (10 mol %) R O
R2 I - 0 dppf (20 mol %) Rt L oEN,
R' / * H=P—OEt 2.0 equiv CsF R®
X OEt toluene, 65 °C, 12 h X

\(j[ (OEt), Ph\(j[P(OEt)z Ph\(jgl’iOEt)z \(jg (OEt),

S 88% 3 90% 75% 72%
Pd(OAc), (10 mol %) R2 §
)
ﬁ dppf (20 mol A)) R1 P P(OEt),
R! H-P-OEt 2.0 equiv CsF R?
OEt toluene, 65 °C, 12 h X
||
\(j[ (OEt), Ph\(j[P(OEt - \(ﬁOEt)z \(jg (OEt),

TS 95% s 92% 85% 84%

Figure 16. Pd(0)-catalyzed cyclizative phosphorylation of (Z)-1-lodo-1,6-diene
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Figure 17. Palladium-catalyzed C(sp3)-P(l11) bond formation reaction with acylphosphines as phosphorus source
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Figure 18. Palladium-catalyzed Heck cyclization with P(O)H compounds to construct phosphinonyl-azaindoline and-azaoxin-
dole Derivatives
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