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Transition-Metal-Free Insertion of Diazo Compounds, N-Arylsulfonyl-
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Recent Advances in the Preparation and Asymmetric Transformation 
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Ar Ar'

Unsymmetrical 
diarylmethanes

Ar OH

Ar BPin

Br BPin

B(OH)2Ar

+

uncommon

common

Catalytic 
homologation

• Diversity-orientated synthesis • Simple catalytic homologation  • No conventional organometallics
• Access to a range of C–X bonds  • Limitations disclosed

C1 reagent

Ar X

X = NH, O
Benzyl amines, ethers

R

Benzyl alcohols
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[Cu]

Pd

[O]
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Alkenes
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Boronic Acids and Beyond: ROS-Responsive Prodrugs as Tools for a 
Safer and More Effective Cancer Chemotherapy

ROS

Cancer Cell Death

Active Drug

Prodrug

Tumor tissue
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Bpin

SiMe3

R BpinR

F

α-silyl-substituted 
allylboronate esters

12 examples
 up to 84% yield
up to E/Z = 32:1

N

N
Cl

F 2BF4

CH3CN (0.10 M), 0 oC, 12 h
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N-Functionalization of 1,2-Azaborines

1) KHMDS

2) C(sp3) or acyl 
electrophiles

cat. [Pd/L], base

C(sp2) electrophiles

cat. [Cu(I)], base

B
N

BPh

N

H
N

Me O

NHBoc

BH

N
H

R2

C(sp) electrophiles

B
N

R1

R2

BocHN
© 2023. Thieme. All rights reserved.
Cluster

2169
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 
Synlett 2023, 34, 2175–2180
DOI: 10.1055/s-0041-1738448

M. Rourke
M. McGill
D. Yang
E. Farnam
J. Zhu
K. Scheidt*
Northwestern University, USA
as
 

Photoredox-Catalyzed Radical–Radical Coupling of Potassium 
Trifluoroborates with Acyl Azoliums

BF3K
Me
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• intermolecular radical-radical coupling •

• bench stable reagents •

• alkyl azolium coupling partners •
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Enantiocontrolled Connective Synthesis of Allenes by Carbenoid Elimi-
native Cross-Coupling between -(Methylthio)vinylcuprate Species 
and -(Carbamoyloxy)alkylboronates

R1 SMe
R1

R2 Cu

SMe R1

R2 CuBu2

SMe
2Li+

• create 
alkylidene

• activate 
alkylidene

CbO

neoB
CH2Bn

H

• carbenoid eliminative cross-coupling (CEXC)

• easy to prepare
nucleophilic

sp2-hybridized carbenoid

electrophilic
sp3-hybridized 

carbenoid

•

R1

R2 H

CH2Bn

–78 °C to 75 °C, Et2O–PhMe

R2Cu
Et2O, rt

n-BuLi (2 eq)
–78 °C

15 examples

30–78% yield

15–95% ee

R1 = alkyl, aryl; R2 = Me, n-Bu, i-Pr

2–
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Preparation and Use of (,-Dioxyallyl)boronates
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OH
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R

H OH

O

R

F3CS

Direct installation of α-SCF3 to bioactive carboxylic acids

(AcO)4B2O (cat.)
DBU

N

O

O

SCF3+

16 examples
23–100% yields

THF, rt, 2 h
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Hemiboronic Acid-Catalyzed Reduction of ,-Unsaturated 
Ketones with Reagent-Controlled Chemoselectivity

R1

O

R2

R1 R2

R1

O

R2

H H H

H

silane-controlled
chemoselectivity

conjugate reduction
12 examples

global reduction
11 examples

(H-SiMe2)2O

N

O
B

Me

OH

Cl

cat. 1

HFIP, rt

H-SiEt3

· highly chemoselective reductions
· ambient conditions, open to air
· R1, R2 = aryl, heteroaryl, alkyl

–

+
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Metal-Free Directed C–H Borylation of Indoles at the Sterically Con-
gested C2 Position

BBr3

boron 
chemistry

Access to the sterically crowed C2 position:

then pinacol

N

Me
Me

F

OH
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R1 +

Ar

B

R1

Ar

R2

O

R2

O

Ni
N

Cl
N

MeOH

cat.

nickelacycle as a catalyst

O O

9 examples

6–91% yield
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Intramolecular Asymmetric Cyclopropanation Using Air-Stable 
Alkylboronic Esters

B

Bn Bn Bn Bn

H

H

er 77:23

1) LiCHCl2, ZnCl2
2) O(Bcat)2

O

O

Cy

Cy

Bn Bn
B

Cl

via

O

O
H

3 new C–C bonds
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1,2-metalate rearrangement
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