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Biologically Active Bicyclo[3.2.1]octanes
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Organocatalytic Synthesis of Bicyclo[3.2.1]octanes

Organocatalytic Asymmetric Domino Michael/Aldol Reactions
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Organocatalytic Synthesis of Bicyclo[3.2.1]octanes

Organocatalytic Asymmetric Formal [3+2] Cycloaddition
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Organocatalytic Synthesis of Bicyclo[3.2.1]octanes

Organocatalytic Asymmetric Sequential Assembly
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Metal-Catalyzed Synthesis of Bicyclo[3.2.1]octanes

Pd-Catalyzed Reductive Heck Coupling
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Metal-Catalyzed Synthesis of Bicyclo[3.2.1]octanes

Pd-Catalyzed Tandem Heck/Carbonylation
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Metal-Catalyzed Synthesis of Bicyclo[3.2.1]octanes

Pd-Catalyzed Aminopalladition-Triggered Heck-type Reaction
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Metal-Catalyzed Synthesis of Bicyclo[3.2.1]octanes

Cu-Catalyzed Bridge-Type Robinson Annulation
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Project Synopsis

Asymmetric Alkene-Alkyne Coupling Reaction in the Construction of Cyclic Compounds

H
Pd, Rh, Co, Au mono rings: well-established
| | - > X SN fused rings: known
= Alkene-Alkyne Coupling Reaction spiro compounds: known

bridged compounds: unknown

A powerful protocol for constructing
enantioenriched cyclic compounds

This Work: Asymmetric Alkene-Alkyne Coupling to Construct Bicyclo[3.2.1]octadienes

H-PdL* o

Li, Q.; Zhang, J.; Zhang, Y.; Lin, A.*; Yao, H.* Angew. Chem. Int. Ed. 2023, €202313404
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Optimization of Reaction Conditions

Initial Screening of Chiral Ligands
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Optimization of Reaction Conditions

Further Optimization of Other Reaction Parameters

[Pd] (10 mol%)
Q L9 (20 mol%) Ph
Ph % Additive (20 mol%) g j o
Ph NaBARF (10 mol%)
Solvent, 100 °C, 24 h Ph
1a 2a
Entry2 Additive [Pd] Solvent Yield of 2a (%) Ee of 2a (%)
1 PhCO,H Pd,(dba), DCE 42 93
2 PhMe,CCO,H Pd,(dba), DCE 69 98
3 Ph,CCO,H Pd,(dba), DCE 22 95
4 PhMe,CCO,H Pd(OAc), DCE 66 98
5 PhMe,CCO,H Pd(dba), DCE 62 96
6 PhMe,CCO,H Pd,(dba), DCM 21 96
7 PhMe,CCO,H Pd,(dba), DME 95 >99
8b PhMe,CCO,H Pd,(dba), DME 72 >99
9c PhMe,CCO,H Pd,(dba), DME n.d.

aReaction conditions: 1a (0.1 mmol), [Pd] (10 mol%), L9 (20 mol%), additive (20 mol%), NaBARF (10 mol%) in solvent
(0.1 M) at 100 °C under Ar atmosphere, 24 h; 80 °C; cwithout NaBARF.




Substrate Scope
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Substrate Scope

V4

OMe
/4

(¢
Ph

2j, 93%, >99% ee

Ph

20, 85%, >99% ee

Pd,(dba); (5 mol%)
L9 (20 mol%)
PhMe,CCO,H (20 mol%)

NaBARF (10 mol%)
DME, 100 °C, 24 h

2k, 91%, >99% ee

Ph

2p, 87%, >99% ee

21, 95%, >99% ee 2m, 83%, >99% ee 2n, 89%, >99% ee

Me Bn OMe
(0] 0] (0]
/4 7 /4
Ph Ph

2q, 82%, >99% ee 2r, 73%, 98% ee 2s, 90%, >99% ee



Transformations of Products
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Transformations of Products

lodination-Induced 1,2-Acyl Migration
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Mechanism Studies

Deuterium Labeling Experiment
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Mechanism Studies
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Summary

Asymmetric Alken-Alkyne Coupling to Construct Bicyclo[3.2.1]octadienes

H-PdL* { O
—_— >
mostly >99% ee

V4

PdL*

1,2-acyl migration | NIS

H
¢ Good yield and excellent enantioselectivities I~

¢ Various bicyclo[3.2.1]octadienes and derivatives

+ Containing chiral quaternary and tertiary carbon centers % \
¢ Diverse functionalizations and valuable applications
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The Last Paragraph
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Representative Examples

O The enone and isolated olefin motifs embedded in the products allow
for diverse chemoselective transformations. (embedded: 8 &)

O Thereinto, NaBARF could work as a counter ion to stabilize cationic
palladium intermediate. (Thereinto: /1, A[{X&Among them)

O A panel of substituents on the alkyne units were first examined. (A

panel of: — P EMR, FAIARRTER—E)
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