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Tuning  o f  a  me ta l  ca ta lys t  con t r ibu tes  to  e ff i c i ency  o f  o rgan ic  

t r ans fo rma t ions .  The  me ta l  complexes  w i th  che la t ed  o rgan ic  f r amework  were  

syn thes i zed  and  they  gave  un ique  cha rac te r s  l ed  by  p -σ*  in te rac t ion .  Z inc  

sa l t  gave  the  func t iona l i zed  compounds  in  one- s t ep  by  i t s  modera te  Lewis  

ac id i ty.  I r r ad ia t ion  o f  v i s ib le  l igh t  genera ted  α - iminy l rad ica l s  f rom imines  

wi th  e l ec t ron-wi thdrawing  g roups .  Ind ium ca ta lys t  gave  a  su i t ab le  p recur so r  

fo r  d ibenzo[a , f ]pen ta l ene ,  wh ich  showed  bo th  an t i a romat i c i ty  and  b i rad ica l  

cha rac te r s .  



2 

O OOB

Y
Z

vacant p orbital

σ* orbital
(X = Si or Ge)

O OOB

Y
Z

R RR
O O

O
B

Ar

Z
= Ph
= p-MeC6H4
= p-ClC6H4
= p-CF3C6H4

Ar
Z = Si, Ge



3 

O O
O
B

Z

Me

O O
O
B

Z

H

O O
O
B

Z

CF3

-0.73 eV -0.77 eV -0.88 eV
next-LUMO

Z = Si
-0.60 eV -0.64 eV -0.83 eVZ = Ge

O O
O
B

Z

Cl
-0.81 eV
-0.76 eV

Low HighLewis Acidity

 Theoretical Calculation
Tuning of Lewis Acidity

Through-Space
 Interaction

Electronic Control

O O
OB

Z

R

-0.6

-0.7

-0.8

-0.9
-0.2 0 0.2 0.4 0.6

Hammett's constant σ

E
ig

en
va

lu
es

 / 
eV

1aSiB
1bSiB

1cSiB

1dSiB

1aGeB

1bGeB

1cGeB

1dGeB

Ge

Si

-0.2 0 0.2 0.4 0.6
Hammett's constant σ

-3.0

-3.5

-4.0

-4.5

lo
g 

k

-5.0

1aSiB
1bSiB

1cSiB 1dSiB

Si

Ge 1aGeB
1bGeB

1cGeB
1dGeB

(a) (b)

ZnBr2OR

alkynyl ether

OR

R1Cu

Cu R1

syn-addition

Si-R1

OR

R1

Zn

anti-addition
This work

Carbocupration Carbozincation

known



4 

ZnBr2 + OAr +

OSiMe3

OMe
Et2O, -20 °C

OAr
Zn

O

OMe Zn

O OO

H
(2 eq.) (3 eq.)

85%Ar = 4-Cl-C6H4

2

(Z)-β-aryloxydialkenylzinc
O

O
O

X-ray structure

π

5 steps Mes MesLi

dianion

Li

Oxcat. InMeO OMe

CH2(COOMe)2
+ OMe

O

MeO

O MesMes



5 

+ Photoredox cat.

 Previous report :  Michael Addition using Cyclic N-Sulfonylimine
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