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Catalyst-Free Reactions under Biocompatible Conditions

Catalyst-Free Biocompatible Organic Reactions

Green and sustainable synthesis 
of pharmaceuticals

One-pot multi-step synthesis

Chemoenzymatic asymmetric 
reactions

Protein modifications & bioconjugation

Biocompatible 
reaction conditions

Catalyst
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C–C Bond Activations of Minimally Activated Cyclopropanes

OR

R

N
R R

non-activated
cyclopropanes

cyclopropyl
ketones

amino-
cyclopropanes

C–C oxidative addition

Metal catalyst
OR

R

N
R R

[M]

[M]

[M]

strategies for productive 
use of this process
in reaction design
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S. Pradhan
S. Das*
University of Antwerp, 
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Recent Advances on the Carboxylations of C(sp3)–H Bonds Using CO2 
as the Carbon Source

Thermo-
chemical

Electro-
chemical

Photo-
chemical

CO2H

C(sp3)-CO2HC(sp3)-H

H

CO2non-toxic low-cost

abundant

C1
source
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The Awakening of a Sleeping Beauty: The ortho Photocycloaddition in 
the Total Synthesis of Protoilludane- and Prezizaene-Type Sesquiterpenes

protoilludane
skeleton

prezizaene
skeleton

O

O

ortho photocycloaddition

C
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Versatile Utility of Cp*Co(III) Catalysts in C–H Amination under 
Inner- and Outer-Sphere Pathway
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1,5-Double-Carboxylation of 2-Alkylheteroarenes Mediated by a 
Combined Brønsted Base System

(X = S, O)

+ CO2

(1 atm)

X

R

C
H2

H
H

LiOCR3 (R = Me, Et)
CsF

DMI, 130−200 °C X

R

C
H2

HO2C
CO2H

12

34

5
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Nickel-Сatalyzed Carbon–Selenium Bond Formations under Mild 
Conditions

+

I

R–SeH

SeR

R = Aryl, Alkyl

Good functional group tolerance

Wide scope

Scalable

Mild reaction conditions

Ni
Ar Ar

rt, 12 h
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Q. Qu
L. Chen
Y. Deng
Y.-Y. Gui*
D.-G. Yu*
Sichuan Normal University, P. R. 
of China
Sichuan University, P. R. of China
Nankai University, P. R. of China
Visible-Light Photocatalytic Barbier-Type Reaction of Aziridines and 
Azetidines with Nonactivated Aldehydes

N
PG

R1

Ar
(  )n

+

H

O

R2

Organic dyes (cat.)
Organic amines

Visible light, rt Ar
NHPG

R2HO

R1
(  )n

n = 1, 2; PG = Boc, Bz; R1, R2 = H, alkyl. Valuable amino alcohols

Mild conditions Broad substrate scopeTransition-metal-free
Cluster
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Metal- and Additive-Free Synthesis of -Hydroxyamino Ketones 
Enabled by Organophotocatalyst
© 2023. Thieme. All rights reserved.
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Q. Zhang
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Ligand-Promoted Rosenmund–von Braun Reaction

(Hetero)Ar

1 equiv CuCN
1-5 mol% ligand

MeCN, 100-120 oC
Br (Hetero)Ar CN

N

NMe2

H
N

O
Me

N

OH

H
N

O
Me

ligand = or

36 examples, 16-95% yields
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X. Yu*
S. Wan
W. Zhou*
Changsha Environmental Protec-
tion College, P. R. of China
Hunan Normal University, P. R. 
of China
Xiangtan University, P. R. of 
China
1,4-Reduction of ,-Unsaturated Ketones through Rhodium(III)-
Catalyzed Transfer Hydrogenation

cat. [Cp*Rh(III)Cl2]2

isopropanol (H-source)

R

O

R' R

O

R'

34 examples

up to 98% yield

100 °C, 12 h

R, R' = aryl, alkyl

Ph

O

Ph

O

H, carbonyl
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Chiral-at-Ru Catalyst with Cyclometalated Imidazo[1,5-a]pyridin-
ylidene for Enantioselective Intramolecular Cyclopropanations

Ph X

O
N2 XPh

OH

H

X = CH2: 96% yield, 93% ee
X = O:     97% yield, 93% ee

N N

+

BF4

N

N

C

C
Me

Me

Ru

O2N

N
N

S

Mes

Λ-[Ru] (1 mol%)

– N2

CH2Cl2, r.t.
© 2023. Thieme. All rights reserved.
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Alkenylboronic Ester Activation to Nucleophilic Addition and 
Electrophilic Trapping with Carbonyl Groups

Li
Bpin

PhtBu

tBuLi

Bpin

Ph

O
R1

(H)R2

O
R3

R4
Ph

tBu R1

R2(H)
Boron–Wittig 
olefination

alkylideneborane Conjugate
 addition

R3

O
tBu

R4

Bpin

Ph

MeOH
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A. Lotuzas
A. E. Khoury
L. Li
P. G. Harran*
University of California, USA
Synthesis and Reactivity of a Stable Prototropic Isomer of 
2-Acetyl-3-methylpyrrole

NC

N

Me O

N

Me O

OBn

Me
N

Me O

O

Me

N

2 steps
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Solid-State Silver-Catalyzed Ring-Opening Fluorination of 
Cyclobutanols by Using Mechanochemistry

R OH cat. Ag

ball milling
in air

R

O

F

• free of solvent, glove-box, and inert gas

10 examples
up to 89% yield

• fast and efficient

R = aryl, alkyl

N

N

Cl

F
2BF4

–+
© 2023. Thieme. All rights reserved.
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N. Morita*
H. Chiaki
K. Tanaka III 
Y. Hashimoto
O. Tamura
N. Krause*
Showa Pharmaceutical Universi-
ty, Japan
Dortmund University of Tech-
nology, Germany
as
 

Sustainable Chemical Synthesis of 2,3-Dihydrobenzofurans/1,2,3-Tri-
substituted Indanes in Water by Using a Permethylated 
-Cyclodextrin-Tagged N-Heterocyclic Carbene–Gold Catalyst

O

OH

O

O
O

O

O

O
O

O
NO

OO

O

O

O

O

O
O

O

OO

O

O

O
O

O
O

O
O

O

O
O

O

O

O
N

AuCl

O

O

R1

β-CD-NHC-AuCl
(0.01~1.0 mol%)

R

OH

R2

Me

Et

R2

R1

R3

R3

R3

H2O

Recyclable (at least 5x)

6 examples, 55~81%
AgNTf2

(0.05~1 mol%)
Cluster
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N. Kai
H. Kono
A. Yagi*
K. Itami*
Nagoya University, Japan
Synthesis and Properties of Methylene-Bridged [6]Cyclo-2,6-
naphthylene
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M. Kim
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S. Hong*
Institute for Basic Science (IBS), 
Republic of Korea
Korea Advanced Institute of Sci-
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Photoinduced Carboarylation of Alkenes by Using Bifunctional 
Reagents

S
O O

Ar
X

O
O

X
R

Ar

γ-aryl compounds

+ R

[Ir(dF(CF3)ppy2)bpy]PF6
Na2CO3

DMF/H2O (9:1)
r.t., 16 h

X = C, OR

Bifunctional Reagent
© 2023. Thieme. All rights reserved.
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Q. Zhou
S.-Y. Yin
D.-S. Zheng
W.-W. Zhang
S.-Z. Zhang
Q. Gu*
S.-L. You*
University of Shanghai for Sci-
ence and Technology, P. R. of 
China
Shanghai Institute of Organic 
Chemistry, P. R. of China
as
 

Enantioselective Synthesis of Axially Chiral 1-Arylisoquinolines by 
Iridium(I)-Catalyzed Hydroarylation of Alkynes

N

Ar

Ar

[Ir(cod)Cl]2 (5 mol%)
(S,S)-L4 (10 mol%)

N

Ar

Ar

NaBArF (20 mol%)
THF, 80 oC, Ar

N

N P

P

tBu

tBu(S,S)-L4

up to 98% yield
up to 97% ee

H

Cluster
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H.-S. Um
W. S. Shin
K. J. Son
C. Lee*
Seoul National University, 
Republic of Korea
Synthesis of 2-Sulfonylthiazoles via Heteroaryl C–H Sulfonylation of 
Thiazole N-Oxides

S

N

R2

R1

H
S

N

R2

R1

S R

O

O

O

S
NaO

OTBS

X R S

N

R2

R1

H

O

via
Cluster
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Nickel-Catalyzed Carbonylative Coupling of Alkylzinc Reagents and 
-Bromo-,-difluoroacetamides

F F

Br
N

O

R

R'

F F

C
N

O

R

R'

O

*

BrZn - Mild Conditions
- [13C]-labeling
- Additive FreeSila*COgen

+
*CO

ex situ

NN

N

O
NiII

Cl

Me

Me

Easily Synthesized
Nickel Catalyst

(1.5 equiv)

NiL1
(15 mol%)
© 2023. Thieme. All rights reserved.
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S. Han
S. He
Z. Huang
Y. Zhao*
G. Chen*
Soochow University, P. R. of 
China
Nankai University, 
P. R. of China
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Facile Synthesis of Isoindolinones via Radical-Mediated Intramolecular 
Coupling of Two C–H Bonds

N

O

H
(NH4)2S2O8 (2.0 equiv)

AcOH (3.0 equiv)
MeCN, 120 oC, 12 h

N

O

R R

H

moderate to good yield,
excellent chemoselectivity

N

O

H

Cluster
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C. Papucci
F. Ventura
D. Franchi
A. Dessi
A. Pucci
G. Reginato
A. Mordini*
M. Calamante*
L. Zani
CNR - Istituto di Chimica dei 
Composti Organometallici (CNR-
ICCOM), Italy
Università degli Studi di Firenze, 
Italy
A Direct Arylation Approach for the Preparation of Benzothiadiazole-
Based Fluorophores for Application in Luminescent Sola-Concentrators
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Martin Silicates as Versatile Radical Precursors in Photoredox/ Nickel 
Dual Catalysis
© 2023. Thieme. All rights reserved.
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Regiodivergent Synthesis of Oxadiazocines via Dirhodium-Catalyzed 
Reactivity of Oxazolidines and -Imino Carbenes
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J. A. Nguyen
D. C. Cabanero
T. Rovis*
Columbia University, USA
Electrochemically Controlled Ruthenium-Catalyzed Olefin Metathesis

R1 R2 R2

R1Ru

+ –
Cluster
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M. Kashihara
K. Kosaka
N. Matsushita
S. Notsu
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Catalytic Generation of Radicals from Nitroalkanes

OHH

NO2
•

FG

K3PO4, iPrOH

radical acceptors

hydrogenation

Giese addition

spirocyclization

Minisci reaction
29 examples

up to 93% yield
denitrative radical generation
© 2023. Thieme. All rights reserved.
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S. Su
D. Lee*
University of Illinois Chicago, 
USA
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Synthesis of N-Acyl Pyrroles and Isoindoles from Oxime Ester 
Precursors via Transition-Metal-Catalyzed Iminocarboxylation

N

R3

O

R1

N

O
R1

O

R2

N

R1

R3

[M]

OCOR2

R3

N

R1 O
Ph

O
[M]

R3

Aza-alkylidene
intermediate

22 examples
up to 92% yield

R1 = alkyl, aryl, silyl

Fe(III) 
or

Intermolecular
acyl transfer

Pt(II)

R2

O

Cluster
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M. Hayashi*
S. Fujimoto
H. Ohta*
Ehime University, Japan
Fused 5-Phosphinines: Design, Syntheses, and Properties

P CNNC

Ph Ph

X

X = O, NH, S, SO, SO2

P CNNC

Ph Ph

XH Cyclization

Heteroaromatics-fused Phosphinines
Photophysical property tuning by LUMO perturbation 
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Aminotetrazole Synthesis from Secondary Amides by C–C Bond 
Nitrogenation
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