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Nonclassic Application of Lindlar Catalyst JIANG Yi-chen, CHEN Yi-xin, XU Jia-xi”~ , CHEN Ning " ( College of Chemistry,
Beijing University of Chemical Technology,Beijing 100029, China)

Abstract: As a typical representative of palladium-based catalysts, the Lindlar catalyst exhibits unique chemoselectivity in
selective hydrogenation.This review systematically summarized its classical applications in cis ( Z)-selective alkyne hydrogenation
and highlighted innovative breakthroughs in non-traditional hydrogenation scenarios. Mechanistic studies indicate that the
selectivity of the Lindlar system arises from a dynamic equilibrium between electronic effects and stereochemical control , governed
by a following mechanism: 1) Selective poisoning of palladium active surfaces by basic additives (e.g., quinoline).2) Synergistic
effects of substrate spatial configuration and ligand binding capacity.3) Distribution of electron density in unsaturated bonds.
4) Coordination-induced orientation by directing groups (e.g.,hydroxyl and amino).5) Precise kinetic control of reaction process.
Notably, the Lindlar catalyst has transcended traditional alkyne reduction boundaries, extending its applications to emerging fields
such as a,B-hydrogenation of enones, stepwise reduction of isolated alkenes, chemoselective conversion of nitroarenes, and isotope-
labeled dehalogenation.By deconstructing its operational mechanisms and reaction pathways, this review not only enhances the
theoretical understanding of surface electron transfer and substrate adsorption but also provides innovative strategies for precision
molecular construction, demonstrating significant value in pharmaceutical synthesis and isotopic tracer technologies.
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Lindlar #0655 75 PR, 52 B0 528 10 3 1L 28 N
99% T FEZE 92% (entry 5)

RT3 WEURS P TRk X X R R 7 R A
Tab.3 Effect of molar ratio of quinoline to Pd on the

yield of p-aminophenol

Entry  Quinoline/Pd  Conv.yield of NB/%  Yield of PAP/%

1 0 99 43
2 0.017 98 52
3 0. 040 99 61
4 0. 100 99 68
5 0. 167 92 63

3.2 pfROF R el SR A S
HUREALTT b 2 A i i S o s 2 SR BT A
LR P, )5 2 PR A T 4
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cl NH, *H NH,
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Fig.16 Selective dehalogenation of chloroarene under

Lindlar catalyst"®’
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CUE 2 A ) SR AT b 10 (9 i A v | 2% 43 o o 3L
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SN 1 Bk R U SR R R B, 5 R B 2 A
T BRIIBURRE S0 v & B, R A Al A Ak R
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TR AR B A A A5 ) 1 TR M R O

aa’/R
H H
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N Br S—H
N N
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2-Br-Lisuride SH-Lisuride
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Fig.17 Dehalogen-Tritiumination of 2-bromo Lisuride

[30,31]

by Lindlar catalyst
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