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Introduction

Indoline Alkaloids Bearing Vicinal Stereocenters

Grandilodine A Grandilodine B Melodinine L Strychine
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Project Synopsis
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The Racemization Experiment of 1a
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Condition Optimization-Additive Screening

=
©j\>_<lvh Pd(OCOCF3), (2.0 mol%), L1 (2.4 mol%) ©j>_<Ph L O
- PPh
N COOBn Additive, H, (60 bar), DCM, 50 °C, 24 h N COO0Bn _ Pth
1a 2a A ‘ L1
Entry2 ligand Additive (eq.) Conv. (%) yield (%)P dr ee (%)
1 L1 HOAC (1.0) <5 - - -
2 L1 TsOH (1.0) 87 86 8:1 45
3 L1 HCI (1.0) >99 - - -
4 L1 TfOH (1.0) >99 - - -
5 L1 H,S0O, (1.0) 70 - - -
6 L1 TFA (1.0) 60 58 >20:1 81
7 L1 TFA (2.0) 78 60 >20:1 85
8 L1 TFA (6.0) 95 81 >20:1 89
9 L1 TFA (10.0) 98 76 >20:1 89

aReaction conditions: 1a (0.1 mmol), Pd(CF;CO,), (2 mol %), L (2.4 mol %), acid, 1.0 mL of DCM, 50 °C, 24 h.
and enantiomeric excesses (ee) were determined by HPLC analysis using a chiral stationary phase.

blsolated yield. Diastereomeric ratios (dr)
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Condition Optimization-Temperature and Pressure

Oj\>—<Ph Pd(OCOCF3), (2.0 mol%), L5 (2.4 mol%) m(h
H COOBn TFA (6.0 eq.), H, (X bar), DCM, T °C, 24 h H COOBn

1a 2a
Entry2 T (°C) H, (bar) Conv. (%) yield (%)P dr ee (%)
1 50 60 98 82 >20:1 91
2 rt 60 98 89 >20:1 94
3 rt 40 95 86 >20:1 94

aReaction conditions: la (0.1 mmol), Pd(CF;CO,), (2 mol %), L (2.4 mol %), acid, 1.0 mL of DCM, 50 °C, 24 h. Prt. °H, (40 bar). PIsolated yield.
Diastereomeric radios (dr) and enantiomeric excesses (ee) were determined by HPLC analysis using a chiral stationary phase.

Optimal conditions: Pd(CF;CO,),/Ls as the catalyst, TFA (6.0 equiv) as the additive, DCM as the solvent, and 60 bar of H, at rt
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Substrate Scope of 2- Substituted Indoles

Scope of the Indole Side
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Substrate Scope of 2- Substituted Indoles

2n, 89% vyield 20, 89% vyield
dr > 20:1, 98% ee dr > 20:1, 94% ee
@ @ :
N COOBn N COO0OBn
H H
2s, 91% yield 2t, 90% vyield
dr > 20:1, 94% ee dr=9:1,88% ee

Scope of the Aryl Group
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Scope of the ester group
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Substrate Scope of 2- Substituted Indoles
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Scale-up Reaction and Synthetic Transformations
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Mechanistic Studies: Isotope Labeling Reaction
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Mechanistic Studies: Profile of Enantiopure la
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Plausible Mechanism and Stereoinduction Model
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Summary

AH of racemic indoles via DKR

R? R?
©j\>_§ PA(OCOCF;),/L*, CF3CO,H, Ho, rt ©j\’_<
'
N CO,R’ N CO,R’
H 2 m H 2

rac f-amino esters
up to 99% ee and >20:1 dr

O a unique DKR mode via AH of indoles 0 exocyclic/vicinal stereocenters

O broad scope with over 30 examples 0 gram scale and synthetic applications
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Strategy for Writing The First Paragraph

DKRAMERFZAUBEPILH
FHSFLAEEBRANEN

ETDKREJAH
RAMTFUHE/ENEEFR

Hth RB N R IERHRE,
Bt 5| H A THE

DKR, which converts both enantiomers of a racemic substrate
into a single enantiopure product, has become a desirable
method in asymmetric synthesis.. Hence, DKR has found great
potential in constructing chiral molecules with multiple
stereogenic centers.

AH has been broadly studied and established as an important
means to synthesize chiral alcohols or amines with contiguous
stereocenters.

However, this useful method is mainly limited to enolizable
ketones or activated imines, while other types of substrates are
rarely explored and thus highly desirable.
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Strategy for Writing The Last Paragraph

BETAE

RHRE

In summary, we have disclosed a Pd-catalyzed DKR-based
hydrogenation of racemic a-alkyl or aryl-substituted indole-2-
acetates with excellent vyields, enantioselectivities and
diastereoselectivities.

We hope our discovery will open a new window for further
expanding the chiral N-heterocycle libraries by using this novel
DKR model.
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Representative Examples

® We chose ... as the model substrate since it could be one-step synthesized from
commercially available ... via ... (BFEEFERKINIEE: TEHELAISHER—D
=2l)

® To probe the mechanistic information, isotopic labeling experiments were carried out.

(carry out #11T; FFR; FTAk, AJ{KE take. perform. conduct)
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