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No metal catalyst

No external oxidant

2 CO2 + H2

R = 2° and 3° alkyl

20 examples

cat
Het Het

18–96% yields
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dines with Oxime Esters

+
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• excellent regioselectivity • mild conditions • redox-neutral
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Visible-Light-Driven Phosphonoalkylation of Alkenes

Ar OMs/OTs

4CzIPN (cat.), Cs2CO3
+ HP(O)R2

Ar
P(O)R2

DMF, blue LEDs, RT

• Mild reaction conditions • Broad substrate scope

• Good functional group tolerance • Important products
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up to 99% yield

R = Ar' or OR'
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up to 58% yield 
          98% ee
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Selectfluor, blue LEDs

N

N

OMe

organocatalyst

H

NH
S

R

O O
H

R = 3,5-(CF3)2C6H3
Cluster

391
T
hi

s 
do

cu
m

en
t w
Synlett 2021, 32, 395–400
DOI: 10.1055/a-1344-6175

M. Su
N. Zhu
M.-F. Chiou
H. Bao*
Fujian Institute of Research on 
the Structure of Matter, Chinese 
Academy of Sciences, P. R. of 
China
University of Chinese Academy 
of Sciences, P. R. of China
Synthesis of Amidine Derivatives by Intermolecular Radical Addition to 
Nitrile Groups of AIBN Derivatives

up to 96% yield

no catalyst

Catalyst-free

N
N

R1

R2

R2

R1 N

N

+N Cl

O

O

N

O

O

N

R2

R1

R2

R1 Cl

N1,2

R R

1,2

Alkyl nitriles High efficiency

Nitrogen-centered radicals Intermolecular radical addition
Cluster

395

https://doi.org/10.1055/a-1344-6175
https://doi.org/10.1055/s-0040-1707295
https://doi.org/10.1055/s-0040-1707246


X

Synlett

ric
tly

 p
ro

hi
bi

te
d.
Synlett 2021, 32, 401–405
DOI: 10.1055/s-0040-1705968

H. Zhang
M. Ji
Y. Wei
H. Chen
X. Wu
C. Zhu*
Soochow University, P. R. of 
China
Shanghai Institute of Organic 
Chemistry, P. R. of China
Synlett

Synlett

is
 s

t

Radical-Mediated Hetaryl Functionalization of Nonactivated Alkenes 
through Distal ipso-Migration of O- or S-Hetaryls
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Addition of heteroatom radicals Formation of C–Het and C–C bonds

heteroatom radical

36 examples
44–87% yield
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Neutral-Eosin Y-Catalyzed Regioselective Hydroacylation of Aryl 
Alkenes under Visible-Light Irradiation

H

O

R2+R1 R1

OH

R2

Metal-free, additive-free 
Mild conditions 
Anti-Markovnikov selectivity
Atom- and step-economy
>20 examples, 19–75% yields

R1 = F, Cl, Br,
CN, OAc...

R2 = F, Cl, Br, OMe
SMe, CO2Et...

EY

EY = eosin Y
Cluster
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Zn(OTf)2 (2 mol%)

MeCN, rt, 5–20 min

O

N

O

O HO

R1 = H, alkoxy, amino, halo
R2 = H, Me
R3 = alkyl

OO

R3

Mild conditions
Fast reaction
No work-up
Regioselective

R2OO
OO
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HN R2
R1 R1

+

19 examples
50–95% yield
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Enantioselective Synthesis of Difluoroalkylated Isoindolinones via 
Chiral Spirocyclic Phosphoric Acid Catalyzed Mannich-Type Reaction

toluene
0 °C, 48 h

cat. SPA

24 examples
up to 98% yield
up to 96% ee
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