
Imprimatur:

Date, Signature
tc0923ss.fm 4/4/23

Reviews and Full Papers 
in Chemical Synthesis

2023
Vol. 55, No. 9

Mai ISynthesis 
Cover Design: © Thieme

Cover Image: J.-Y. Huang, M. Delbianco

Synthesis

do
w

nl
oa

de
d 

fo
r 

pe
rs

on
al

 u
se

 o
nl

y.
 U

na
ut

ho
riz

ed
 d

is
tr

ib
ut

io
n 

is
 s

tr
ic

tly
 p

ro
hi

bi
te

d.
Synthesis 2023, 55, 1309–1321
DOI: 10.1055/a-2005-5006

X. Yan
J. Wang*
Sun Yat-Sen University, 
P. R. China
Synthesis

as
 

Advances in Exploring Cyclopentadienyl (Cp) Rhodium Catalysts 
Featuring Diastereotopic or Enantiotopic Cp Faces for Asymmetric 
C–H Activation

Rn Diastereotopic facesRh

Homotopic faces
(Not discussed here)

Enantiotopic faces

Different Types of Chiral CpRh Catalysts for Asymmetric C-H Activation

S

© 2023. Thieme. All rights reserved.
hort Review

1309
T
hi

s 
do

cu
m

en
t w
Synthesis 2023, 55, 1322–1327
DOI: 10.1055/s-0042-1751422

M. Bauer
P. Heretsch*
Leibniz Universität Hannover, 
Germany
Biogenesis-Inspired Synthesis of Penicillitone
 Feature

1322

Imprimatur
https://doi.org/10.1055/s-0042-1751422
https://doi.org/10.1055/a-2005-5006


VI

Synthesis

ric
tly

 p
ro

hi
bi

te
d.
Synthesis 2023, 55, 1328–1336
DOI: 10.1055/a-1981-2727

G. Schäfer*
S. Reber
M. Ahmetovic
T. Fleischer
D. Leuenberger
N. Blumer
M. Udry
S. Abele
Idorsia Pharmaceuticals Ltd., 
Switzerland
Synthesis

Synthesis

is
 s

t

Robust and Scalable Reductive Amination Protocol for Electron-Poor 
Heterocyclic Amines Using Et3SiH/TFA as Reducing Agent

A scalable solution for challenging reductive aminations
• robust on kg scale • mild reaction conditions • facile workup and isolation 

• applicable to many heterocyclic amines • works with aromatic and aliphatic aldehydes

Et3SiH (2.6 equiv)
TFA (3.0 equiv)

CH2Cl2 or MeCN
NH2
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Exploring Silyl Protecting Groups for the Synthesis of Carbon 
Nanohoops

O OO
O

PG PG PG

PG = silyl protecting group

Novel protection strategy using robust silyl ethers

OR

RO
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Photocatalytic Cleavage of Trityl Protected Thiols and Alcohols

PC

· pH- neutral · No stoichiometric reagents

X
Ph

Ph
Ph

S
S

OH

or

X = O, S

S
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Samarium and Ytterbium in Organic Electrosynthesis

Ln
70

Yb

Ln-mediated electrolysis       reductive transformations

62
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O. Thorn-Seshold*
Ludwig-Maximilians University 
of Munich, Germany
Efficient and Scalable Syntheses of 1,2-Thiaselenane-4-amine and 
1,2-Thiaselenane-5-amine

Se
S

NH2

S
Se

NH2

1,2-thiaselenane-4-amine (TSA4): TrxR probes

1,2-thiaselenane-5-amine (TSA5): thiol probes

OMs
NBoc EtO

OEt
NH3Cl

O

O

SAc
HO

NHBoc
S

O

NH3Cl

7 steps, 47%

8 steps, 45%

regioselective cheap efficient scalable
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Pd/C Catalyzed Dehalogenation of (Hetero)aryls Using Triethylsilane as 
Hydrogen Donor

Si
H

Pd/C (1-5 mol%)

THF, 25-50 °C, 2-24 h
48-97%

R
H

Easy set-up (charge and stir)     Functional group tolerant     Simple isolation

Me
Me O

O

O

HN
S

Me
O

O

O

HO

F

H
N

Cl

MeN

O

N
HN
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HetR
X

Het

X = Br, I

S
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Photocatalytic Defluoroalkylation of Trifluoroacetates with Alkenes 
using 4-(Acetamido)thiophenol

O

F3C OR2R1 +
cat. thiol

formate salt
hν

O

OR2R1

F F

SH

N
H

thiol
t-Bu

O

SET HAT

one thiol, two cycles

26 examples
up to 93%
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Enantioselective Synthesis of Diazobicyclic Oxadiazines via Organo-
catalytic [3+3]-Cycloaddition of -Hydroxy-,-Unsaturated Carbonyls 
with N,N′-Cyclic Azomethine Imines

Cat. (10 mol%)
+

N
N

O

R1

R2

O
OH N

N

O

O

R1

O

R2

16 examples
up to 89% yield
up to 79:21 er

Cat.

Cs2CO3, CH2Cl2
0 oC, 18–96 h

N

OMe

HN

N H

NH

OO

F3C

F3C
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TBHP/KI-Promoted Oxidative Cyclization of -Aminoketones for 
One-Pot Synthesis of Substituted 2-Acyloxazoles

metal-free

20 examples
up to 85% yield

broad scope
mild conditions

R

O
NH2·HCl

TBHP/KI

EtOAc, r.t., 6 h N

OR
R

O
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Synthesis of Chiral Spiro[oxindole-3,2′-pyrrolidine] Derivatives 
Integrated with Spiro Indane-1,3-dione and Trifluoromethyl Group 
Pharmacophores via Organocatalyzed Asymmetric [3+2] Annulation

O

O
R1

N

N

O

CF3

PG
+

 (10 mol%)

PhCO2H (10 mol%)
CH2Cl2, 40 °C N

PG

O

HN

F3C
R1

O

O

R

N
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CF3N
H

Bn

N

R

36 examples
up to 99% yields

>19:1 dr
up to 90% ee
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P. R. of China
Qujing Normal University, 
P. R. of China
A Novel Ring-Opening/Ring-Closing Cascade Reaction Selectively 
Induced by Aliphatic Primary Amine Using Phenolic Hydroxyl as a 
Traceless Directing Group

N
H

O O

OR2O
key intermediate

NH2

OH

+

R3 NH2

CO2R2R2O2C     EtOH/H2O 
 (1:10 v/v), r.t.

n

n = 0, 1, 2...

Catalyst-free

novel ring-closing/ring-opening process

phenolic hydroxyl: a traceless directing group

broad substrate scope

good to excellent yields

R1

R1
H
N

N

O

O
OH

R1

R3

n

directing group

mild conditions

high selectivity
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Palladium-Catalyzed Transfer Hydrogenation and Acetylation of 
N-Heteroarenes with Sodium Hydride as the Reductant

N

N
H

N

N
N

N

N

N

N

N

NaH/[Pd]
with or 

without Ac2O

N
Ac

N
Ac

N
H

N
NAc

N
Ac
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N

N
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H
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N
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Ruthenium-Catalyzed Regioselective Synthesis of C3-Alkylated 
Indoles Following Transfer Hydrogenation or Borrowing Hydrogen 
Strategy

N
H

H

R'

Cu(I)Ru(II)

N
H

R

R'

N
H

N
H

R''
O R''H

H

R O H

Tranfer
Hydrogenation

Borrowing
Hydrogen
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