
Reviews and Full Papers in Chemical Synthesis

March 1, 2023 • Vol. 55, 707–856

R

I

S
RMe3Si

S
SiMe3

R

CuCl/phen
K2CO3

X

S

R

6-endo-dig 5-endo-dig

CuI/phen
K2CO3

5

Disilathiane as a Sulfur Source for the Construction of Isothiochromenes 
and Benzo[b]thiophenes by Copper-Catalyzed endo-Selective 
Hydrothiolation

T. Nakajima, R. Takeuchi, K. Oomori, K. Ishida, Y. Ogiwara, N. Sakai

2023, 55 (5 ), 707–856
T

hi
s 

do
cu

m
en

t w
as

 d
ow

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.



Imprimatur:

Date, Signature
tc0523ss.fm 2/8/23

Reviews and Full Papers 
in Chemical Synthesis

2023
Vol. 55, No. 5

March ISynthesis 
Cover Design: © Thieme

Cover Image: T. Nakajima et al.

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, 707–718
DOI: 10.1055/s-0042-1751387

K. Koide*
University of Pittsburgh, USA
Synthesis

as
 

Mechanistic and Synthetic Studies of Biaryl Birch Reductions
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Synthesis of 1,1-Disubstituted Allenylic Silyl Ethers through 
Iron-Catalyzed Regioselective C(sp2)–H Functionalization of Allenes

4-chloro-2,6-lutidine, DCE, 80 °C

R3SiOTf, LiNTf2
[Cp*Fe(CO)2(thf)]+BF4

– (cat.)
+

22 examples
up to 86% yield

• alkyl

OSiR3

• alkyl R'

O

H

H

• Direct C–H functionalization of simple allenes   • Access to 1,1-disubstituted allenylic alcohols

R'
© 2023. Thieme. All rights reserved.
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Copper Nitrate Mediated Regioselective Difunctionalization of 
Alkenes with N-Fluorobenzenesulfonimide: A Direct Approach to 
-Aminonitrates
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N(SO2Ph)2
R1: aryl, alkyl; R2: H, alkyl

Cu(NO3)2·3H2O

nPrCN, 65 oC, N2

• Aminonitrate synthesis           • Readily available reactants
• Mild reaction conditions          • Good functional group tolerance
Paper
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A New Avenue to One-Pot Four-Component Synthesis of 
Spiro[indoline-3,4′-quinoline] Derivatives Using DABCO as a Green 
Catalyst
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 = NH2 , COOEt R3
 = Me, F, NO2, Cl, CF3, OCH3

(80–95%)
21 examples

2 h

• short reaction time
• use of green catalyst and solvent
• metal-free approach
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Visible-Light-Induced Aerobic Oxidation of Tertiary Silanes to 
Silanols using Molecular Oxygen as an Oxidant

eosin Y (1 mol%)

DCM, R.T., air, 30 min
Si

Ph

Ph

Ph H Si

Ph

Ph

Ph OH

• mild conditions 
• operational simplicity

• new Si–O bond formation 
• visible light

• transition-metal-free
• O2 as oxidant
© 2023. Thieme. All rights reserved.
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Straightforward Synthesis of the Pentasaccharide Repeating Unit of 
the O-Antigenic Polysaccharide from the Enteropathogenic Escherichia 
coli O142
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• Use of thioglycosides as glycosyl donors
• A combination of NIS and HClO4–SiO2 as 
   glycosylation promoter
• Construction of multiple 1,2-cis glycosidic linkages

Regioselective 
glycosylation

Single monosaccharide intermediate
Paper
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Thermally Activated Aryl Thioureas as Brønsted Acid Catalysts for C–C 
Bond Forming Reactions: Synthesis of Symmetrical Trisubstituted 
Methanes
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Excellent yields
46 examples

Easily accessible & efficient catalysts
Thermally activated thiourea as Bronsted acid

10 mol%
reflux
© 2023. Thieme. All rights reserved.
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Pd-G3 XantPhos Mediated Approach to Bis-arylsulfenyl-benzo-2,1,3-
thiadiazoles under Microwave Irradiation in DMF: Synthesis and 
Fluorescent Properties
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Pd G3-Xantphos ( 2.0 mol%)

MW, 75 °C, 200 W (100 psi)
DMF, K2CO3, 20–50 min

62–92%R = H, 4-Br, 4-Cl, 4-OMe, 4-Me, 2-Me, 
       2,6-(CH3)2, aliphatic, heterothiols

Low catalyst loading
Microwave irradiation
Short reaction time
High yields
17 examples 
Photophysical properties
Paper
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Microwave-Assisted Domino Povarov-Type [4+2] Cycloaddition: 
A Rapid Access to 7-Phenyl-6H-chromeno[4,3-b]quinolines
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27 examples
yields up to 85%

R2 = Aryl, H
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One-Step, Gram-Scale Synthesis of Caffeine-d9 from Xanthine and CD3I
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R
5 equiv CH3I or CD3I

6 equiv NaH
24 equiv DMSO

THF, rt, 24 h

R = CH3: 77% yield
R = CD3: 86% yield
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XantPhos Pd-G3 as an Efficient Catalyst: Microwave-Assisted C–S 
Cross-Coupling Reaction in DMF
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DMF (2 mL), MW (200 W), 80 °C 
20–45 min, K2CO3 (2 equiv)

R

R

Yield: 60–94%

1 2a–u 3a–u

R = H, 4-F, 4-Cl, 4-Br, 3-OMe, 4-OMe, 4-Me, 2-Me, 2,4-(Me)2, 2-NH2-4-Cl,     
       2,6-(Me)2, 4-SMe, 4-NH2, 2-NH2, 2,4-(Me)2, heterocyclic, aliphatic thiols
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S

NN
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SH
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Br S

R1Pd XantPhos (2.5 mol%)

DMF (2 mL), MW (200 W), 80 °C, 
K2CO3 (2 equiv), 20 min

R1 = 4-F, 4-Cl, 4-Br, 4-Me, 4-NH2, 
        2-NH2, 2,6-(Me)2, Bn

Yield: 72–89%

* High yields
* Less reaction time
* Microwave irradiation 
* Low catalyst loading

4 2a–h
5a–h
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Development, Synthesis, and in silico Investigations of Novel Acyclic 
Allyl Fluoride Derivatives
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regioselective
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I2-DMSO-Promoted Direct Synthesis of Substituted Imidazoles from 
Styrenes and Benzylamines under Solvent-Free Conditions
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neat, 60 oC

C–N bond formations

Metal- and solvent-free

DMSO as additive

Aerobic condition

Broad range of substrates

up to 88% yield
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