
(

 

22 2 28  
 
 
 
 
 
 
 
 
 
 
 
 
 

さ  

┘

 
 

 
 

 ├   ゝ 
 11,400,000 3,420,000 14,820,000 
 2,900,000 870,000 3,770,000 
 1,500,000 450,000 1,950,000 
 
 

ゝ 15,800,000 4,740,000 20,540,000
 
 

 
┘ 々  

 
 

 

㈻
┘

-CF2-
CF3-

 
 

┘  

㈻ EL
さ

┘ ┑ '

3 \ ^ F H I F I HF G

F I I [F [

&2.. -.)*0.

 
 



 

 

ふⅤ

 
 

 

:CF2, 1
┘

Scheme 1

り

 
 
Scheme 1 
 
 
 
 
 
 
 
 
 

 

 
:CF2, 1

-CF2-

OH

さ

2 ┘ Scheme 2  
 
Scheme 2 
 
 
 
 
 
 
 

よ  
(:CF2) 3

2 Table 1  
 
Table 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

2

2a

4
Scheme 3

2a
6

7  
 
Scheme 3 
 
 
 
 
 
 
 
 
 
 

 
々

8
8

—
Scheme 4  

F
F

F
C
F

1

FG

!"#$%&'()
*+,%-.

CR

F

F

CR

F

F

X

/0

2

B(OR)2

F
F

R3

R2
R1

F
C
F

1

R1

R3

R2

B

O

O B

O

O

F
F

R3

R2
R1

3 2

ClCF2CO2Na

diglyme, 180 °C

Stereospecific Cycloaddition

2a (71%)

F
F

Ph

B(pin)

F
F

n-C6H13

B(pin)

F
F

B(pin)

Me3Si

F
F

B(pin)

Ph

F
FF

F

B(pin)
Ph

F
F

B(pin)

OBn

2b (80%) 2c (59%) 2d (46%)

2e (44%) 2f (50%) 2h (62%)

B(pin)

H

F
F

B(pin)
Ph

2g (46%)

(pin)B

pin = –OCMe2CMe2O–

2a

F
F

Ph

B(pin)

ClCH2Li

4 (95%)

F
F

Ph
B(pin)

      THF
–78 °C to rt

F
F

Ph

B(pin)

Cl2CHLi

      THF
–78 °C to rt

6

F
F

Ph
B(pin)

Cl

H2O2, H2O
NaOH

F
F

Ph

CHO

5 (61%)

7 (70%)2a

F
F

Ph

B(pin)

ClCH2Li

      THF
–78 °C to rt



 

 

 
Scheme 4 
 
 
 
 
 
 
 
 
 
 
 
 

″  

よ

さ

″

″

11
12

Scheme 5  
 
Scheme 5 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
り

—

㈻ り

り

 

Ⅴ

り り

さ

ふⅤ

り

 

り

┘

㍇ モ Scheme 6

Scheme 6 

 
13

14 り

り

さ

オ り スゝ

㍇ ┘

り —
phen

り ぜ Table 2
0.1

13

15

SiMe3

B

O

O

B(pin)

F
F

SiMe3

8 (78%)

F
F

SiMe3
OBz

B(pin)

F
F

TBAF, DMF

1) ClCH2Li

2) H2O2, NaOH

3) BzCl

9 (80%)

(pin = –OCMe2CMe2O–)

ClCF2CO2Na (5 eq)

diglyme, 180 °C, 1 h

Cl CHO

Cl

10 (36%)

HO

dr = 48:52

OSiMe3

Ph

BrCF2CO2Na (1.5 eq)

BrCF2CO2Na !"#$%&'()*+,)-./01

diglyme Ph

F
F

OSiMe3

Ph

F F

Ph

BrCF2CO2Na (4 eq)

11 (69%)

diglyme

'()*+234.
567+89

Ph

Ph

150 °C, 15 min

12 (99%)

Cu-I

N

N

!"#$%&'()*+,-./0

SiR'3CF3
KF

Cu

N

N

CF3

1 2345$67

89:;<67

I

R

CF3

R

+ Cu-I

N

N

=>

=>?)

@9&ABCDE

>BF

=>?)GHI
JKLAB

MNO



 

 

Table 2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

り

 

┘

″

15

DMSO .

16

15 ┘

18 Scheme 7

Scheme 7 

19 DMF
り Υ

20 Scheme 8  
 
Scheme 8 
 
 
 
 
 
 

—  
— — —

┘

┘

モ

㈻

 THF
21

22
Table 3  

 
Table 3 
 
 
 
 
 
 
 
 
 
 
 
 
 

22
Table 4  

 
Table 4 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Ar–I + Ar–CF3

CuI (10 mol%)
phen (10 mol%)

KF (1.2 eq), DMF, NMP

60 °C, 24 h

NN

phen:

CF3

R

S
N

13 14 (1.2-2 eq) 15

15a (R = CO2Et);

15b (R = NO2);

15c (R = Cl);

89%

90%

63%

15d; 69%

Cl

CF3

Me CF3

153f; 63%

Products

N CF3

15e; 99%

CF3-SiEt3

+

16a (R= CN)
16b (R= CO2Et)

16c (R= NO2)

18a (71%)
18b (73%)
18c (29%)

DMSO
60 °C, 15 h

CuI (1 eq)
KF (1.2 eq)

17 (1.2 eq)

R

I

R

CF2CO2Et
Me3Si CF2CO2Et

H2O/DMF
25 °C, 18 h

KF (5 eq)

DMF
170 °C, 12 h

18a 19 (79%) 20 (79%)

K2CO3

NC NC

CF2CO2HCF2CO2Et CF2H

NC

R OCF3

Na (4 eq)

80 °C, 24 h

Me3SiCl (5 eq)
R SiMe3

entry R yield/%

THF

21a_d 22a_d

product

1

2

3

4

H

MeO

Ph

t-Bu

22a

22b

22c

22d

92

67

38

71

OCF3

R

Me3Si_Cl (10 eq)

Na (4 eq)

80 °C, 24 h

SiMe3

R

entry R yield/%

21e_h

22e_h

product

THF

OCF3

21a

1

2

3

4

Me

Ph

CH2-CH=CH2

Bn

22e

22f

22g

22h

91

85

92

91

ortho-metallation

then alkylation



 

 

ゝ

ぜ

㈻ ぜ

 

 
ゝ  

 Oishi, M.; Kondo, H.; Amii, H. ‘Aromatic 
Trifluoromethylation Catalytic in Copper’ 
Chem. Commun. 2009 (14), 1909-1911: 

. 
 Amii, H.; Uneyama, K. ‘C-F Bond Activation 

in Organic Synthesis’ Chem. Rev. 2009, 109 
(5), 2119-2183: . 

 Iijima, A.; Amii, H. ‘Selective Aromatic 
Carbon-Oxygen Bond Cleavage of 
Trifluoromethoxyarenes: A Trifluoromethoxy 
Group as a Convertible Directing Group’ 
Tetrahedron Lett. 2008, 49 (41), 6013-6015: 

. 
 Uneyama, K.; Katagiri, T.; Amii, H. 

‘α-Trifluoromethylated Carbanion Synthons’ 
Acc. Chem. Res. 2008, 41 (7), 817-829: 

. 
 Fujioka, Y.; Amii, H. ‘Boron-Substituted 

Difluorocyclopropanes: New Building Blocks 
of gem-Difluorocyclopropanes’ Org. Lett. 
2008, 10 (5), 769-772: . 

 Guo, Y.; Fujiwara, K.; Amii, H.; Uneyama, K. 
‘Selective Defluorination Approach to 
N-Cbz-3,3-difluoro-2-difluoromethylenepyrr
ole and Its Application to 3,3-Difluoroproline 
Dipeptide Synthesis’ J. Org. Chem. 2007, 72 
(22), 8523-8526: . 

ゝ  
   ┷  

り
 

(2009.3.30).
   

㍂

 
(2009.3.28). 

    
㍂ り

 (2009.3.27). 
 Hideki Amii, ‘Selective Activation of C-F and 

C-O Bonds for Organic Synthesis’ Research 
Colloquium in Universite Paris Diderot (Paris 
7), Paris, France (2009.3.18). 

 
(4* ㈻

 
   り

28
, (2008.11.12).

 Masahiro Oishi, Hideaki Kondo and Hideki 
Amii, ‘Aromatic Trifluoromethylation 
Catalytic in Copper’, The Fifth International 
Symposium on Integrated Synthesis (ISIS-5), 
Kobe (2008.9.6). 

 

 (2008.8.30). 
 Yoshimichi Morimoto, Yasutaka Fujioka, and 

Hideki Amii, ‘Synthesis and Application of 
Boryl- and Silyl-Substituted 
Difluoroyclopropanes’ XXIII International 
Conference on Organometallic Chemistry 
(ICOMC 2008), Rennes (2008.7.17). 

 ┷ り

(2008.3.26). 
  

 
 (2007.11.20).

 Yasutaka Fujioka and Hideki Amii, ‘Synthesis 
and Applications of Boryl-Substituted 
Difluorocyclopropanes’ 14th IUPAC 
International Symposium on Organometallic 
Chemistry Directed Towards Organic 
Synthesis (OMCOS 14), Nara (2007.8.3).

    

こ  (2007.3.28).
 Akinori Iijima and Hideki Amii, ‘Selective 

C-O Bond Functionalization of 
Trifluoromethoxybenzene’ The 10th 
International Kyoto Conference on New 
Aspect of Organic Chemistry (IKCOC-10), 
Kyoto, PA-090 (2006.11.14).

 

 



 

 

ゝ
 
 

ゝ
 

 

 

ゝ

&2.. -.)*0.

-&>&8-. 2&8&-.04

 
 


