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Entry L Oxidant Solvent Yield (%) ee (%)

1 L1 AgOAc TFE 61 87

2 L1 Ag2CO3 TFE 73 96

3 L1 Cu(OAc)2 TFE trace -

4 L2 Ag2CO3 TFE 45 -56

5 L3 Ag2CO3 TFE 54 -22

6 L4 Ag2CO3 TFE 3 -66

7 L5 Ag2CO3 TFE 45 0

8 L1 Ag2CO3 EtOH 93 96

9 L1 Ag2CO3
iPrOH 98 (81)a 96

Condition: 1a (0.1 mmol), 2a (0.2 mmol), Pd(OAc)2 (10 mol %), ligand (20 mol %), Oxidant (2.5

eq.) and solvent (2.0 mL). a Ag2CO3 (0.6 eq.) was used.
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Substrate scope
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Scale-up reactions and synthetic application
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Kinetic studies
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ᴥ PdII-catalyzed enantioselective C-H olefination by DKR process

ᴥ Approach to the late-stage modification of bioactive molecules

ᴥ Investigation of ansa chain length scope planar chirality and configurational stability
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The first paragraph

Writing strategy

The characteristic and 

application of cyclophanes

The synthetic methodology 

the  of cyclophanes

Introduction of this work

 Cyclophanes are molecules containing an

aromatic ring bearing a cross-linked alkyl chain,

also called ansa chain… moieties are present in

naturally occurring compounds endowed with

distinguished biological activities. For instance,

configurationally stable planar-chiral macrocycle

Lorlatinib.

 Previous strategy for the synthesis of chiral

molecules via Pd-catalyzed C-H activation,

Enantioselective synthesis of cyclophanes via

C-H functionalization of benzene ring.

 Herein, we reported the first Pd-catalyzed

asymmetric C-H bond activation of prochiral

cyclophanes.
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The last paragraph

Writing strategy

Summary of this work

Investigation the origin of 

planar chirality and 

configurational stability

Outlook of this work

 In conclusion, we developed a Pd(II)-catalyzed

enantioselective C-H olefination of prochiral

cyclophanes by DKR process, providing a wide

range of planar-chiral cyclophanes in high yields

and with excellent enantioselectivities.

 An investigation of ansa chain length scope

provides details for the origin of planar chirality

and configurational stability of cyclophanes.

 An application of these planar-chiral scaffolds

for library inclusion and asymmetric catalysis is

under investigation in our lab.



Representative examples 

Cyclophane with a bulky aromatic ring and suitable ansa chain exhibits

planar chirality, which arises from locked configurational flip of the aromatic

ring around the macrocycle plane. (arise from: 因为,起因于,在于,由于…

而形成的,由…所形成的; stem from, originate from)

Rh-catalyzed de novo benzene ring formation by asymmetric [2+2+2]

cycloaddition. (de novo: 从头合成…)

The C-H activation approach is also applicable to the late-stage

modification of bioactive molecules and pharmaceuticals. (late-stage

modification, 后期修饰； late-stage C-H functionalization ， late-Stage

diversification)
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