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Pd-Catalyzed Late-Stage Deuteration

General:

• Pd-catalyzed reversible C–H activation

• Tailored screening/optimization methods

• Mild/user-friendly protocols

H
H

D
D

Late-Stage Hydrogen Isotope Exchange (HIE)

Pd
Ligand

D2O and/or d1-HFIP

Transformations:

• Late-stage deuteration of free carboxylic acids

• Nondirected late-stage deuteration of arenes

• Broadly applicable (per-)deuteration of heteroarenes
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D2 (1 atm), MTBE, 
50 °C, 2 h

Ir
PBn3

N

N
Mes

Mes

BArF

OH

O

D

D

OH

O

20 Substrates
incl. Multifunctional 

Drugs

X X

DoE Optimisation
Base-free Conditions

Up to 97% D

(5 mol%)
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Trideuteromethylation of Alkyl and Aryl Bromides by Nickel-
Catalyzed Electrochemical Reductive Cross-Electrophile Coupling

+

Cu foam (–)

Ni cat./Ligand
10 mA, TBAB, DMA

 rt, undivided cell

13CD3

CX3

S OO
O

13CD3

Alkyl-Br
or

(Hetero)Aryl-Br

Alkyl
or

(Hetero)Aryl

13CD3
(+) SS

Mild conditions
No prefunctionalization
sp3/sp2 C–X compatible
Extensive substrate scope 
(more than 30 examples)

X = H, F
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Stereoselective Synthesis of Unsymmetrical 1,1-Diborylalkenes

R R

Bpin

[B]
sp3 boryl

sp2 boryl

downstream 
functionalization [B]

O
R

R

[B]

Bpin

R
FG1

FG2

base
O

B
O

BH2

N

N

iPr

iPr
sp2–sp3 diboron reagent
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Synthesis of Fused-Ring Pyrrolizine Derivatives via a Copper-Catalyzed 
Radical Cascade Cyclization

O
N

O
+

O

N

O

1a 2a

NO

O

N
O

O3a

Cu(OTf)2 (20 mol%)
DTBP (3.0 equiv.)

120 oC, N2, 24 h
H2O/DMSO (3:1)

mild reaction conditions

simple operation

low-cost catalyst

high atom-economy
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N
H

O

R1
AgSCF3

N
H

O

R1

SCF3

TsOH, H2O
+

MeCN, 40 °C, 8 h

36 examples

32–54%
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Iron(III) Triflate and -Cyclodextrin-Catalyzed Hydroarylation of 
Alkenes with 1-Naphthols and 2-Naphthols

Ar+
DCE, 60 °C

γ-Cyclodextrin
(cat.)

Fe(OTf)3
(cat.)OH

OH

R2

R1

OH

OH

R2

R1

Ar

Ar

• low-toxicity and easily available catalysts
• wide range of substrates 
• simple and benign reaction conditions

up to 99% yield 
26 examples
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