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Introduction

Enzymatic Desymmetrization of Biaryl Dialdehydes
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Introduction

CPA-Catalyzed ARA of Biaryl Dialdehydes
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Photoinduced Cobalt-Catalyzed Desymmetrization of Dialdehydes
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Introduction

Photoinduced Cobalt-Catalyzed Desymmetrization of Dialdehydes
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Introduction

NHC-Catalyzed Desymmetrization Reaction of Diaryldialdehyde
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Introduction

Ulimann Coupling
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Introduction

TDG Enabled Enantioselective C-H Functionalization
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Optimazation Conditions

Optimazation of Reaction Conditions

® i ®
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Optimazation Conditions

Optimazation of Reaction Conditions

O 0 [CP*RhCl,], (5 mol%) O NH,
o o4 AgSbF (20 mol%) o
oHC CHO + /k\ 0 MesCOOH (0.3 eq.) . OHC CHO

O PR N KH,PO, (1 q.),CA (0.3 eq.) ‘ 0 OOO

DCE:HFIP (1:1, 0.3 mL) N)]\Ph
1a 2a 3aa | CA4
Entry Additive Solvent Yield (%) Er

1 MesCOOH HFIP 42 70:30

2 MesCOOH PhMe:HFIP 11 80:20

3 MesCOOH PhCI:HFIP 6 70:30

4 MesCOOH DCE:HFIP 44 94:6

5 1-AdCOOH DCE:HFIP 68 79:21

6 AcOH DCE:HFIP 70 89:11

7 KOAc DCE:HFIP 31 82:18

8 CsOAc DCE:HFIP 15 72:28

9 Mg(OAc), DCE:HFIP 66 94:6

10 Ca(OAc), DCE:HFIP 78 98.5:1.5
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Substrate Scope

Scope of 3-Substituted-1,4,2-Dioxazol-5-One
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Substrate Scope

Scope of 3-Substituted-1,4,2-Dioxazol-5-One
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Substrate Scope

Scope of Biary Aldehydes

NH,

(o o po
Ar 0//< [Cp*RhCl,l,, AgSbFs
OHC CHO J 0 KH,PO,,AgOTf OHC CHO
O RE N CA4, Ca(OAc), O
3

DCE:HFIP, 65 °C

1 2 CA4
Sh Y’
Ph Ph
OHC CHO OHC OHC OHC CHO
LT (LT
N N
H H
F
3ab, 75%: 98.5:1.5 er 3ac, 61%: 90.5:9.5 er 3ad, 52%: 86:14 er F 3ae, 74%; 95:5 er
| Ph !
OHC O CHO OHC OHC CHO
] N
H
3af, 78%; 99.5:0.5 er 3ah, 69%; 94.5:5.5 er 3ag, 73%; 99.5:0.5 er

15



Substrate Scope

Scope of Biary Aldehydes
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Representative Transformations
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Mechanism Experiment

Synthesis and Single Crystal Structure of Int-2
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Mechanism Experiment

H/D Scrambling Experiments
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Mechanism Experiment

Proposed Asymmetric Induction Model
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Plausible Mechanism
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Summary

» Transient and Noncovalent Synergistic Interactions

» Achieving Axially Chiral Biaryl Dialdehydes
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Writing Strategies

O The First Paragraph

v Axially chiral scaffolds are one of the most ubiquitous structural motifs in

The importance of natural products, bioactive molecules, and materials science, as well as
axially chiral scaffolds essential frameworks as chiral ligands and catalysts. Particularly, axially
chiral aldehydes attract increasing interest owing to their excellent catalytic

performance, which were pioneered by the Guo and the Zhao groups,

respectively.

v Among various strategies, desymmetrization of biaryl dialdehydes has
Few reports about emerged as a straightforward method from readily accessible substrates. A
axially biaryl dialdehydes couple of delicate strategies have been developed to achieve the synthesis

of axially chiral aldehydes by desymmetrization during the last decade.
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Writing Strategies

O The Last Paragraph

v We have developed a novel and practical strategy for the construction of

axially chiral amido dialdehydes in moderate to good vyields with

Summary commendable enantioselectivities. Furthermore, the confirmed absolute
of this work structure of intermediate as well as detailed control experiments indicated
that the asymmetric induction might start from a sterically rigidified chiral

amine moiety, and followed by C-H/m interaction to facilitate the favored

pathway.

v' The new transient and C-H/mr synergistic interactions might bring up
Qutlook

_ opportunities for not only synthesizing novel axially chiral amido dialdehydes,
of this work

but also providing a new tool to stimulate asymmetric catalysis.
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Representative Examples

v" In stark contrast (F2pEEFEEITELAIR) , basic conditions K,CO./MeOH resulted in significant erosion of the

ee, the observed racemization could be presumably attributed to the facile silyl-transferring reaction.

v Various NCls have been exploited (##FIF) in enantioselective C—H functionalization in recent years,

including hydrogen bond, ion pair, and 11 interactions et al.

v" Nevertheless, Il could be more stable than II' because of the intramolecular C—H/mr interaction, thus
producing S-3 aa as the ascendant (ffi% , &a3zficttl{i) product through subsequent nitrene insertion and

protonation. .
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