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Abstract

The 1,4-palladium migration from an aryl to an alkenyl moiety represents a powerful and selective
strategy for achieving remote functionalization of alkenes via C-H bond activation. This methodology
leverages the controlled intramolecular migration of a palladium catalyst along a molecular scaffold
to facilitate selective transformations at specific alkene positions, thereby enabling the stereoselec-
tive synthesis of complex, poly-substituted alkenes. Recent advancements, driven by innovations in
ligand design and reaction system development, have seen the successful integration of this migra-
tion strategy with a diverse array of coupling partners. This tandem approach has considerably
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broadened the synthetic utility of 1,4-palladium migration, granting efficient access to a wide range
of alkene architectures. This review provides a systematic overview of the progress in tandem re-
actions initiated by 1,4-palladium migration, with a particular emphasis on mechanistic insights,
strategies for controlling regio- and stereoselectivity, and its growing applications in complex mol-
ecule synthesis. The current challenges and potential future directions in this field are also critically
evaluated.

Keywords

1,4-Palladium Migration, Polysubstituted Alkenes, C-H Functionalization

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).

http://creativecommons.org/licenses/by/4.0/

1. 51§

Wil C-H 8 RIS AL BEAL A WAL AR TR T 501 e PR RS A s v ke C-H S AE R
IRRIR 2501 ARG A B L [1]. JEHR, TGN 1,4-50E R 8 A
FUOUR O SN BR AR AN R A IE RS, O SRl Sk C-H B REMIML I EE T A 2R NI
S 42 SR HLTE — 8 5 NAE A>T N HEAT % 25 (R “through space” )T, RIS Lk S 11T 311z v i 2
BRI L, AT SEBLZ ke C-H S ATH 1L B RERIAE 2]

C-H {EERIGIE RE L B 2858 A0 H A e J IE A S ORI AR T 1% S (13 5 3 17 22 DA% 1) oK
KL i ke C-H SIS AL SRS [3], I REA T BAAM A0 P2 AN B 3 ) B T T R B SE A 1) S5 74
DHEAME R & MR oh, B e BT NI —HU], R RASEBU S FU7 500 B 2R A8 S B s DA
S A WU SR, 7 R T BT Sk

AR, FE XA S ST EE R N BEAE AR R ECAA T, D7 BB 144848 S AT 7T
WS T RE R A0 RGE G2 USRI B T T ROR 5 A R IRCR B BB A 2N T
RANRTT S NATLEAT S AL, DA A G e i S B0 (e

2. FEIRER 1.4 BIEBHKRN
2.1. 5l R R &

2016 £F, ARIE 55 E AN Pk [E 2 TR AR ALGE 1 B 6107 L 2L 1,4 SEERE R (4], 1EF B IT
LR LA-AEIERE SOV I 1, FRES A GRS 7 A A S AR A AT AR TSI Miyaura B4E S
B2, DI R T — R AR EEAE R = B SR S CAMER XTI AR BT T 0TS, UESE
IR R B IR A BAARGEE SR R . 3 /02 R AL 3 SE U0 2R WA 2k i S B i 3 Jx
B2 4 D YR o Sy AN BRI B AR IC S0 SR IE RS 5 U7 R B R ECRIE T RO AR AR, XA RE T
CMD(Ph A g SR AL Bt 5t 72, (RIS R B 1,4 SEIER I AR 22 I 1 2500 A AN R AL R AR . X0 4k
WEFE o7 ALY 1,4-5LIE R I Bide it 1 B EAE T

FEARHEAL A WU B A, 55 2L S o R 07 SR IBC R[5 1o 2 ), M o 2 AT o
EIMURBE A 2 b 75 HE R HR RE LT T+ 1,4-$E3E 78 /Suzuki-Miyaura B SN[6]. oA [F] S8 77
JERAE BRGSO BT T S A IX IR PR A SR EOK, e % S NI FH 55 2R 2 — B g 1k

DOI: 10.12677/hjcet.2025.156031 334 TS HEA


https://doi.org/10.12677/hjcet.2025.156031
http://creativecommons.org/licenses/by/4.0/

HAkan 5%

BRI ILIE 2. Gt — RIINRY)E ZREG M) BOAR S TR S AL R B 0e , & T — &5
&%

SEAR IR = B K.

R
C
R=Aryl
R=Alkyl
CO,Et
D
+ X
H /SPm

60% deuteration

R R
Pd(OAC),, (p-MeOCgH,4)3P HBr
CsOAc, THF, TBAB, 110 °C ”
Br Bz(pin)z 3h PdBr
R R
+HX B,(pin), m
—_— o
S i A A PN R=COR ____
CO,Et COEt CO,Et
D Pd(OAC),, (0-MeOCgH,)3P
L ©\)\( (OAc), (p 6Ha)s "\ H
+ o]
4 5.0 CsOAc, THF, 110°C Spin
Br 10min, 30%, ky/kp=2.4 H
CO,E COoEL
D Pd(OAC),, (p-MeOCgHy)sP X P
5 D CsOAc, THF, 110 °C oall
CO,E CO,Et
N D Pd(OAC)z, (p-MeOC6H4)3P SN
CsOAc, THF, 110 °C Pin
D ) )
Br D,0 (4 equiv) HID

Figure 1. It is conjugated with Pinna diborate to form f,4-disubstituted vinyl boron ester
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Figure 2. Synthesis of trisubstituted alkenes via coupling with arylboronatesine
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Figure 3. It is conjugated with alkenyl boron esters to form 1,3-diene
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Figure 5. Aryl or alkyl alkenes couple to form 1,3-dienes
B 5 BEIGEBRBKEN 13-

SR = IR R G T IZAFAE T R, RE R 05 FE BRI L 58 =0, BAT S s AR R
Fl TR AR 2 V22 B B LA B R FR TRIAAR 117 PR ] 2 R ) o [ 2 DR 2 R BCR A 1,3-—
AE AR WL 6, ST 1 4-HUT R Heck H 6N AT DABEHRAY L & B i 7 (A e 3 1 (1 8 =
51121

ML BN 5 HE 0 1 4-FIT R OB, DA B 5 ik s A 5 A A e i MB B A B T v AR B 1)
=R S V(U 1,3- IR AR =), AEREAN TR R b SR SR AR AN L RIS VST SRR
ZREERE . PCARFITR R RE S o0 MR .

DOI: 10.12677/hjcet.2025.156031 337 TS HEA


https://doi.org/10.12677/hjcet.2025.156031

R' Pd(OAc),/(2-MeOCgH4)3P

L. YR (5 mol% Pd)
R2

CsOPiv, 1,4-dioxane
50-90°C, dark

Selected examples:

Ph P Ph
PNy, = Ph NS penty
H H H
MeO

98% 71% 55%
MeQO,C N Me Ph =
NF Ph P Z
Me = Ph
H H Me
H
95% 43% 31%

Figure 6. Synthesize conjugated trienes with diene compounds
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Figure 7. It is directly coupled with the C-H bond of polyfluorinated aromatic hydrocarbons to form a trisubstituted alkene
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Figure 8. Palladium/copper bimetallic synergy directly couples with heterocyclic C-H bonds to form multi-substituted alkenes
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Figure 9. 1,4-palladium migration/C-H bond activation constructs y-lactam or indanone
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Figure 10. It combines with the terminal alkyne couple to form 1,3-enyl
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Figure 11. Synthesis of 1,3-enynes via coupling with propargyl alcohols
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Figure 12. Synthesis of tetrasubstituted allenes via coupling with aryl diazoacetates
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Figure 13. Synthesis of tetrasubstituted allenes and 1,3-dienes via coupling with N-aryl sulfonhydrazones
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Figure 14. Synthesis of trisubstituted alkenes via coupling with cyclobutanols
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Figure 15. Synthesis of ,4-disubstituted vinyl phosphonates via coupling with phosphite ester
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