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Me3Si Cl + F3C Br+(Et2N)3P
C6H5CN

Me3Si CF3



PhSeSePh + CF3SiMe3 + TBAF
THF, 0°C

PhSeCF3
1 eq. 2 eq. 2 eq. 40%

R + CF3SiMe3 + TBAF
THF, 0 à 25°C

R

1 eq. 2 eq. 0.2 eq.
R= Ph, 58%
      PhCH2, 70%
      n-C8H17, 75%

SeCN SeCF3

a.

b.

MeO

SeCN
CF3SiMe3

1 eq. 1.5 eq.

Cs2CO3 (2 eq.)

t.a., CH3CN MeO

SeCF3

84%

+

a.

b.

R
N2

1. CuCl/CuCl2/1,10-phen (10 mol%)
    KSeCN (1.5 eq.), Cs2CO3 (1.5 eq.)
    CH3CN, -25°C

2. CF3SiMe3, t.a.
R

SeCF3

c.

O2N

NH2

1. HBF4.Et2O (1.05 eq.)
    i-AmONO (1.1 eq.)
    CH3CN, -15°C

2. CuCl/CuCl2/1,10-phen (10 mol%)
    KSeCN (1.5 eq.), Cs2CO3 (1.5 eq.)
    CH3CN, -35°C
3. CF3SiMe3 (2 eq.), t.a.

O2N

SeCF3

70%7 mmol

BF4
-



R + CF3SiMe3X + +KF Se

CuI (20 mol%)
phen (20 mol%

Ag2CO3 (0.5 eq.)
DMF, 80°C

R SeCF3

R X= Ar I
Alk Br

PhSeSePh (1 eq.)
+ HCF3

t-BuOK (1.1 eq.)
ou 

N(TMS)3/Me4NF (1.5 eq.)
PhSeCF3

77 % ou 61%excès
DMF, -15°C



HCF3+t-BuOK + CuCl CuCF3
R SeCN

R SeCF3
DMF, t.a.



RSeSeR

N
N Ph

R’= H, SiMe3

, t-BuOK ou TBAT

F3C I, TDAE

P
OEt

O
CF3EtO

, t-BuOK

F3C

OR’

N
B

N
B
N

B
Borazine-CF3

RSeCF3

a.

b.

c.

d. CF3 K+-

Borazine-CF3

Si
F

Ph
F

Ph
Ph

t-Bu4N+-

N

NN

N

TBAT

TDAE

Se
Borazine-CF3 K SeCF3

in situ

ArCH2Br
ArCH2SeCF3

e.



PhSeR

CF3SO2Na (2 eq.)
Br2 (1 eq.)

R= SePh, 55%

CF3SO2Na (1 eq.)

R= Cl, 95%

PhSeSO2CF3

CF3SO2Na (2 eq.)
PhI(OCOCF3)2 (1 eq.)

R= SePh, 85%

a.

b.

c.

PhSeSO2CF3

PhSeSePh (1 eq.)

40°C, DCM
85%

PhSeCF3

a.

b.

h𝛎 (244 nm)
40°C, DCM

58%



PhSeH

CF3SO2Na (3 eq.)
I2O5 (2 eq.)

100°C, DMSO
74%

CF3SO2Na (2 eq.)
AgNO3 (20 mol%)

K2S2O8 (2 eq.)

MeCN/H2O, 80°C
74%

PhSeCF3

a.

b.

HN

N

Se

N

N

R
ou

HN

N

Se

N

N
Bn

CF3SO2Na (2 eq.)
t-BuOOH (2 eq.)

Cu poudre (0.2 eq.)

40°C

N

N

F3CSe

N

N

R
ou

4 exemples
62-75%

N

N

F3CSe

N

N
Bn

25%



R= Ph, 28%
      Bn, 90%

CF3I (2 eq.)
Rongalite (3 eq.)

DMF/H2O, t.a.

HO SO2Na.2H2O

SO2 + CF3I CF3 + I SO2

CF3 + R SeCF3 R Se+

R Se + R Se

+

R SeCF3

a.

b.

RSeSeR

RSeSeR

RSeSeR



ArSeSeAr

1. LiAlH4 (2 eq.)
    dioxane, N2
2. NaOH/H2O (éxcès)
    ClCF2H gaz

ArSeCF2H

a.

b.

73-84%

Ph C

O

Ph

O

F F
(1,7 eq.)

Cs2CO3 (5 eq.),
DMSO, 80°C

95%

Ar

CF3

+ Se8 + ClCF2H
K2CO3 (5 eq.)

DMF/H2O, 120°C

1,2 eq. ballon de
baudruche

Se

CF3

SeCF2H

Ar

10 exemples
45-94%

c.



PhSeNa

PhSeH

1.NaH
(2. NaBH4)

NaBH4PhSeSePh

CF2Br2

THF, -70°C
PhSeCF2Br

25-86%
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Cl CCl4, 130°C

Se
Cl PhSe

C
F F

Se

Cl F
Ph

51%, impur

N
NBn

C

OMe
F

F

Se
Cl +

TfOSiMe3 

THF, t.a. N
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Se
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F F
54%

Se
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FF
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DMF, -30°C à t.a.
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DMF, t.a., 
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NC
PhSe

FF

87% ou 78%

Se
SePh

F3C
Si

t-BuOLi ou CsF

DMF, t.a.
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DME, -20°C

Se
C
Se

F F

95% ou 25%

N

C
R

F F

+

Se
Cl +

R= H,      LDA
          THF, -100°C

R= SiMe2Ph, TBAT
                    DMF, t.a.

Se
C

N

F F

R= H, 4%
      SiMe2Ph, 55%

Se
SePh +

S
N

O

NaSO2CF2 Ph

t-BuOOH

DMSO, t.a.

S
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O

PhSeCF2 Ph
82%
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C
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BnSeCN

TMSCF2CO2Me ( 2eq.)
TBAF (0.2 eq.)

TMSCF2SO2Ph ( 2eq.)
CsF (0.2 eq.)

BnSeCF2SO2Ph

BnSeCF2CO2Me
62%

80%



Me3SiCF3 + Se8 Me4NF
glyme ou THF

-60°C à t.a., 16h
Me4NSeCF3+



R
I

Me4NSeCF3+

Pd Pd PtBu3

I

I
tBu3P

5 mol%

Toluène, 40-60°C,
24h

R
SeCF3

23 exemples
48-99%

R Me4NSeCF3+
Cu(OTf)2 (1 eq.), bpy (1 eq.)

THF, t.a., 18h, O2

R SeCF3

R
BR’2

R’ = OH ou Pin

Me4NSeCF3+
Cu(OTf)2 (1 eq.), bpy (1 eq.)

THF, t.a., 18h, O2

R
SeCF3

12 exemples
50-95%

14 exemples
58-84%

H

a.

b.

c.

R Me4NSeCF3+
CH3CN

5 à 10 min, t.a., N2

R SeCF3 14 exemples
14-89%Ph

OTs

R = Ar ou Alk



Me4NSeCF3
CuSCN (10 mol%)

CH3CN, t.a.
CuSeCF3

R1

N2

OR2

O

R1

SeCF3
OR2

O

N2
+

BF4
-R SeCF3

R 6 exemples
69-98%

6 exemples
64-95%

a.

b.

SeCF3
R 57 exemples

48-99%

a.

b.

Me4NSeCF3R
X

+

Ni Ni SIPr
I

I
SIPr

5 mol% SeCF3
R 14 exemples

68-99%
X= I

Ni(COD)2 (5 à 20 mol%)
Ligand (10 à 20 mol%)

X= I, Br ou Cl
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Me4NSeCF3

R-OH

CaCl2

R1 R3

O O

R2

R1 R3

O O

R SeCF3

R2 SeCF3
NCS

17 exemples
62-82%

29 exemples
34-98%

R X

R SeCF3
a.

b.

c.

d.

X= Cl, Br, I ou OTs

Ar1 I
Ar2Ar1 SeCF3

ou
Ar2 SeCF3

23 exemples
58-98%

14 exemples
7-99%

Ar N2
+

 BF4
-

Ar SeCF39 exemples
52-88%

R1 COR2

N2

TfOHR1 COR2

SeCF312 exemples
61-92%
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O

O

O

NHBoc

SeCF3

Ph N
H

O

O

O

NH3+Cl-

SeCF3

Me4NSeCF3+

Cu2O, ligand
Cs2CO3

I-RF ou Br-RF

31 exemples
31-95%R3

R1

R2
RF

R3
R1

SeCF3

R2



Se8
+

TMSCF3
+

KF

CuI 
ligand

CH3CN, t.a., 14h
Cu

N Se

SeN
Cu

N

N

F3C

CF3

N

N

tBu

tBu

Cu Se
CF3

ligand= bpy, 54%
            dmbpy, 43%
             Me2phen, 59%

ligand= dtbpy, 46%
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SeN
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N

F3C

CF3

a. R X

R SeCF3

b.
R

R Br
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R

R SeCF3

SeCF3

c.

R R’
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ou
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R R’

O
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R
R SeCF3

e.
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F3CSe SeCF3 Hg Hg(SeCF3)2+

Hg(SeCF3)2 + ou

I

I
ou

SeCF3

SeCF3

a.

b.

Me4NSeCF3   +   AgNO3

CH3CN

t.a., ≈15h
AgSeCF3

87%

AgSeCF3R1

H

R2
N

R3

F
+

Cu(OTf)2 (10 mol%)
bpy (15 mol%)
CsBr (3 eq.)

DCE, 70°C, 24h

1 eq. 2 eq.

R1

SeCF3

R2
N

R3

H

6 exemples
58-71%



S

N+

SeCF3

-OTf
+ R OH

NEt(iPr)2 (2 eq.)

CH3CN, 0°C à t.a.
1-2 h

1,25 eq. 1 eq.

R SeCF3

7 exemples
44-93%

S
SeCF3

O O

1 eq.

TDAE (1 eq.)

DMSO, t.a., 5 min

N

N N+

N+

Ts-

CF3Se-
X= Cl, Br ou OMs

5 min

R X (1 eq.)

R SeCF3

12 exemples
16-95%

quant.



Cl SeCF3

a.
b.

c.

d.

e.

Ar MgX

Ar SeCF3

EtO

O

SeCF3

N
R

R1R1

pyr.

Phénol

OH
SeCF3

SeCF3

F3CSe

99%

Ar H

N

N

NH3
+

H2N

OMe

OMe
OMe

SeCF3

65%

CF3SO3
-

R
OEt

OEt
OEt

R
OEt

OEt
OEt

SeCF3

R= H, 87%
      SeCF3, 97%

OEt

OEtO

O

SeCF3
OEt

O

f.
R

R

R= H, 87%
      SeCF3, 82%



SeC8F17 + Cl2
CCl4, 0°C

Cl SeC8F17
(EtO2C)2CHNa

Et2O, -40°C à 0°C
EtO

O

OEt

O

SeC8F17

SeCF3
SO2Cl2 (1 eq.)

THF, t.a., 15 min
Cl SeCF3 + BnCl

quant.



SeCF3

SO2Cl2,
THF

Cl SeCF3

a.

b.

c.

d.

e.

Ar H

Ar SeCF3 9 exemples
4-99%

R Cu

R SeCF3 8 exemples
50-88%

R M

M= MgX ou Li

R SeCF3

10 exemples
72-92%

R1 R2

R1 R2
SeCF3

Cl

7 exemples
50-92%

R1

O
R2

R1

O
R2

SeCF3

H

16 exemples
16-91%



Br KSeCN (1,1 eq.)

THF, 60°C, 17h

SeCN

quant.

TMSCF3 (2 eq.)
TBAF (20 mol%)

THF, 0°C à t.a., 7h

SeCF3

80%

SeCF3
SO2Cl2 (1 eq.)

THF, t.a, 15 min
Cl SeCF3

quant.

TsNa (1 eq.)

THF/DCM, -78°C
15 min

S
SeCF3

O O

58%

b.

c.

11 exemples
28-95%

12 exemples
34-85%

S
O O

R-B(OH)2
CuOAc (10 mol%)

bpy (10 mol%)

Cs2CO3 (1 eq.)
THF, t.a.

R SeCF3

12 exemples
26-96%

a.

R

THF, t.a.

F3CSe

R

H

Ts

H

R H

Cu(OAc)2 (20 mol%)
ligand (40 mol%)
Cs2CO3 (1 eq.)

R SeCF3

SeCF3



N
H

R2 R1

TsSeCF3 (1,3 eq.)
FeCl3 (0.2 eq.)

H2O, r.t N
H

R2 R1

SeCF3

O
R2

R1
TsSeCF3 (1,5 eq.)

 TfOH (0.1 eq.)

toluène, 70°C O
R2

R1
SeCF3

R2

OMe

R1 TsSeCF3 (1,3 eq.)
FeCl3 (0.2 eq.)

toluène, 110°C
O

R2

SeCF3

R1
14 exemples
40-80%

27 exemples
27-83%

25 exemples
38-99%

a.

b.

c.



R
N
H

Me4NSeCF3

m-CPBA ou NIS
(1,3 eq.)

CH3CN, N2, 
0°C, 8h

R
N
H

SeCF3

+

1 eq. 1,3 eq.

37 exemples
28-99%

a.

R
N
H

Me4NSeCF3

m-CPBA ou BPO
(2 eq. ou 1 eq.)

CH3CN, N2, 
t.a., 8h ou 16h

R
N

SeCF3

+

1 eq. 3 eq.

26 exemples
10-94%

b.

O
R’

Cl SeCF3 +

N
N
H

Y
R

N
N
H

Y
R

F3CSe
Pd(OAc)2 (10 mol%) 6 exemples

22-99%

Y= CO ou SO2

Dioxane, 65°C, 16h



R CO2H + Me4NSeCF3

NFSI (1,3 eq.)
[Mes-Acr-Ph][BF4] (1 mol%)

CH3CN, t.a., 24h, N2
irradiation bleu ou violette

R SeCF3 38 exemples
31-88%

Me4NSeCF3 (2 eq.)
Eosine Y (2 mol%)

CH3CN, t.a., 18h, Air
irradiation verte

26 exemples
30-99%

N
H

SeCF3

RN
H

R

ou

N
H

N
H

ou

SeCF3
R R



S
SeCF3

O O

b.

c.

R SeCF3

BnSiMe3 (1 eq.)
[Mes-Acr-Me][ClO4] (5 mol%)

K2S2O8 (1 eq.)

MeOH, t.a., 16h, air
irradiation bleu

BnBF3K (1 eq.)
[Mes-Acr-Me][ClO4] (5 mol%)

DMSO, t.a., 16h, air
irradiation bleu

12 exemples
33-81%

7 exemples
16-74%

ArN2BF4 (1 eq.)
Eosine Y (5 mol%)

DMSO, t.a., 16h
irradiation blanche

Ar SeCF3

18 exemples
45-43%

a.

chauffage

ou 
irradiation

Ar
S
SeCF3

O O

SeCF3
+ ArSO2

SeCF3

S
Ar

O O

+



a.

c.

DMSO, t.a., 16h, air
irradiation blanche

Eosine Y (5 mol%)

Et3N (1 eq.)
H2O (3 eq.)

DMSO, t.a., 4h, Ar
irradiation bleu

6 exemples
64-99%

b.

RCF3SO2Cl +

R

SeCF3
CF3

29 exemples
47-86%

R1 R2

R1 R2
SeCF3

Ts

10 exemples
36-99%

DMSO, t.a., 16h, air
irradiation blanche

R1 R2

R1
R2

SeCF3

Ts

S
SeCF3

O O

1. Mg

2. TMSCl
PhSeCF2TMS

a.

b.

6 exemples
37-91%

R1 R2

O

R1 R2

HO CF2SePh

TBAF (20 mol%)
THF, t.a., 3h

OR2

O

R1O

PhSeCF2Br

TMAF (1 eq.)
THF ou DCM

OR2

OH

R1O

PhSeF2C



OH

Br
R + Me4NSeCF3

CuCN (10 mol%)
phen (20 mol%)

DMF, KF
100°C, 3h

R
O
C

Se F
F

16 exemples
40-99%























EWG

R H

O Amine tertiaire

cyclique

EWG= CO2R’, COR’ ou CN

EWG
R

OH
+

O

R
N
R

R R

O

R NR3

O
OO

NR3

OOH

I

II



Cu
N Se

SeN
Cu

N

N

F3C

CF3O

R2

R1

O

R2

R1

Br

Br

ou +

O

R2

R1

O

R2

R1

F3CSe

F3CSe

ou

CH3CN/toluène (1:2)
80°C, 24h

ou

CsF (2 eq.)
CH3CN/xylène (1:9)

140°C, 24h
2 eq. ou 1.5 eq. 6 exemples

62-96%

7 exemples
71-88%

O

+
S
SeCF3

O O
DMAP (1 eq.)

NaCl sat. (0,15M)
30°C, 16h

O
SeCF3

BH-2a│35%BH-1a
1 eq.

1 eq.





O

SeCF3

O

O O O

O

SeCF3
SeCF3SeCF3

SeCF3

BH-2a
84% (64%)

BH-2b
10%

BH-2c
< 5%

BH-2d
86% (68%)

O

O
SeCF3 O

SeCF3

BH-2i
8%

BH-2h
44%

BH-2f
18%

+
S
SeCF3

O O
DMAP (1 eq.)

H2O/MeOH (1:1)
30°C, 1hBH-1

1 eq. 1,5 eq.

R1 R2

O
R1 R2

O

SeCF3

BH-2g
< 5%

SeCF3

BH-2e
< 5%

O

SeCF3

BH-2



O

O

+
R H

O MeONa (5-50 mol%)

MeOH, t.a., 1-48h
O

O

R

OH

18 exemples
37-93%



O

SeCF3

O

O O

O

SeCF3SeCF3

SeCF3

BH-2a
91% (75%)

3 mmol: 86% (70%)

BH-2b
22% (11%)

BH-2d
42% (31%)

O

O
SeCF3

O
SeCF3

BH-2i
20% (15%)
cis/trans 1:1

BH-2h
47% (39%)

BH-2f
25% (10%)

+
S
SeCF3

O O
K2CO3 (1 eq.)

H2O/EtOH (1:1)
30°C, 16hBH-1

1 eq. 1,5 eq.

R1 R2

O
R1 R2

O

SeCF3

BH-2g
< 5%

SeCF3

BH-2e
< 5%

O

SeCF3

BH-2j
(55%)

O
SeCF3

BH-2k
50%

O

O

O

O

SeCF3SeCF3

BH-2m
15%

BH-2l
< 5%

O

SeCF3

BH-2



O
SeCF3

BH-2a
(75%)

O

SeCF3

BH-2j
(55%)

+
S
SeRF

O O
K2CO3 (1 eq.)

H2O/EtOH (1:1)
30°C, 16h

O

n

n= 1 ou 2 RF= C3F7 ou C6F13

O

n

SeRF

O
Se

C
F2

F2
C
CF3

O
Se

C
F2

F2
C
C
F2

F2
C
C
F2
CF3

O
Se
C
F2

F2
C
CF3

O
Se
C
F2

F2
C
C
F2

F2
C
C
F2

CF3

BH-4a
(47%)

BH-5a
(36%)

BH-4j
(45%)

BH-5j
(41%)



ROH

R= H ou Et

RO- K+

R1

R2

O
H OR

R1

R2

O- K+

OR

S
SeCF3

O O

S
O- K+

O
R1

R2

O

OR

F3CSe

K2CO3

K2CO3

R1

R2

O

OR

F3CSe

R1

R2

O
F3CSe

I

II

III











S
SeRF

O O

b.

c.

R SeRF

RSiMe3 (1 eq.)
[Mes-Acr-Me][ClO4] (5 mol%)

K2S2O8 (1 eq.)

MeOH, t.a., 16h,
irradiation bleue

RBF3K (1 eq.)
[Mes-Acr-Me][ClO4] (5 mol%)

DMSO, t.a., 16h,
irradiation bleue

16 exemples
33-81%

11 exemples
16-74%

ArN2BF4 (1 eq.)
Eosine Y (5 mol%)

DMSO, t.a., 16h
irradiation blanche

Ar SeRF

25 exemples
45-83%

a.

O

O

O

Br

OH
BrBr

HO

Br

Eosine Y

N
ClO4

[Mes-Acr-Me][ClO4]

Eosine Y (5 mol%)

Et3N (1 eq.)
H2O (3 eq.)

DMSO, t.a., 4h, Arg
irradiation bleue

RCF3SO2Cl +

R

SeCF3
CF3

29 exemples
47-86%

S
SeCF3

O O



Me4NSeCF3

RCO2H (1,3 eq.)
[Mes-Acr-Ph][BF4] (1 mol%)

CH3CN, t.a., 24h, N2
irradiation bleue ou violette

R SeCF3 38 exemples
31-88%

CF3SeSeCF3

NFSI (1,3 eq.)

N

N

NH

N

O

O
OAc

AcO
OAc

AcO

RFT

R CO2H + S
CN

O O RFT (5 mol%)

CH3CN (0,1 M), 25°C
Arg, 12h

irradiation bleue (455 nm)1,1 eq.1 eq.

R CN
28 exemples

40-84%



N

N

NH

N

O

O
OAc

AcO
OAc

AcO

RFT

N

N

NH

N

O

O
OH

HO
OH

HO

RF

Ac2O (30 eq.), AcOH (16 eq.)
H2SO4 (0,5 eq.)

80°C

∼ 600 mg
73%

S
SeCF3

O OO CO2H
RFT (7 mol%)

irradiation bleue
+

PH-1a
1 eq. 1,2 eq.

O SeCF3

PH-2a
44% (20%)

CH3CN (0,1M), 30°C
N2, 15h





EH

E= O ou S

ArE EAr

NaH

NaBH4

E= Se

R

R

E-Na+

PH-1
E= O,S ou Se

CO2EtBr

R
E CO2Et

NaOH 
ou

LiOH R
E CO2H



S
SeCF3

O OE CO2H RFT (5 mol%), LEDs
+

PH-1
1 eq. 1,2 eq.

CH3CN (0,05M), 30°C
N2, 15h

R
E SeCF3

R

O

PH-2
E = O, S ou Se

SeCF3O SeCF3 O SeCF3 O SeCF3

O SeCF3

Ph

O SeCF3
O SeCF3

Cl

O SeCF3

CF3

O SeCF3

OMe

O SeCF3

O SeCF3

O SeCF3

S SeCF3S SeCF3 Se SeCF3

PH-2a
82% (79%)

PH-2b
40% (27%)

PH-2c
45% (36%)

PH-2d
traces

PH-2e
85% (71%)

PH-2f
57% (53%)

PH-2g
85% (84%)

PH-2h
0%

PH-2i
88% (82%)

PH-2j
(25%)a

PH-2k
88% (74%)

PH-2l
70% (65%)

PH-2m
65% (58%)

PH-2n
46% (39%)



S
SeCF3

O OO CO2H RFT (5 mol%), LEDs
+

1 eq. 1,2 eq.

CH3CN (0,05M), 30°C
N2, 15h

R
O SeCF3

R

O

OMe

SeCF3 OF3CSe

O

Eugenol-OCH2SeCF3
(39%)

α-Tocophérol-OCH2SeCF3
25% (20%)

O

H

H H
OF3CSe

Estrone-OCH2SeCF3
82% (66%)



S
SeRF

O OO CO2H RFT (5 mol%), LEDs
+

1 eq.
1,2 eq.

RF= C3F7, C6F13

CH3CN (0,05M), 30°C
N2, 15h

R
O SeCF3

R

O

H

H H
OF13C6Se

Estrone-OCH2SeC6F13
74% (64%)

O Se

PH-4a
81% (55%)

C
F2

F2
C
CF3

O Se

PH-4b
34% (28%)

C
F2

F2
C
CF3

O Se

PH-5a
95% (71%)

C
F2

F2
C
C
F2

F2
C
C
F2
CF3 O Se

C
F2

F2
C
C
F2

F2
C
C
F2
CF3

PH-5b
34% (26%)



E SeCF3
R

PH-2
E = O, S ou Se

E CO2H

PH-1
1 eq.

R

10 mL

0,167 mL.min-1

RFT (5 mol%)
TsSeCF3 (1,2 eq.), 25°C, 1h

irradiation bleue

S SeCF3

PH-2m
47%

Se SeCF3

PH-2n
58%

O SeCF3

CF3 PH-2h
0%

O SeCF3

PH-2a
98% (90%)

3 mmol: 87% (75%)

O SeCF3

PH-2c
87%

O SeCF3

PH-2d
traces





N

N

NH

N O

O

R

N

N

NH

N O

O

R

N
H

N

NH

N O

O

R

RFT

RFT* RFTH

E CO2H
R

E
R

CO2
CO2

E
R

TsSeCF3

E SeCF3
R

Ts

Ts H

LEDs

PH-1 PH-1-CH2CO2 PH-1-CH2

PH-2









Cl SeRF +

N
N
H

Y
R

N
N
H

Y
R

RFSe
Pd(OAc)2 (10 mol%) 11 exemples

22-99%

Y= CO ou SO2

Dioxane, 65°C, 16h

RF= CF3, CF2H, CF2Br

N
N
H R

O

+ CF3SSCF3
Cu(OAc)2 (0,5 eq)

DMSO, 90-110°C
4-14h

N
N
H R

O

F3CS

SCF3
10 exemples

43-76%

1 eq. 2-2,5 eq.



N
N
H R

O

+
PdCl2 (10 mol%)

DMF, 120°C, 20h N
N
H R

O

F3CS

SCF3

12 exemples
14-71%

1 eq. 1-2,2 eq.

MeO

N

O

O

SCF3

MeO

N
N
H

R
O

+
PdCl2 (10 mol%)

DMF, 80°C, 14h N
N
H

R
O

F3CS

24 exemples
20-89%

1 eq. 1 eq.

N

O

O

SCF3

a.

b.

S
SeCF3

O O DMSO (0,1 M)

100°C, 20 min
F3CSe SeCF3

Quant.



N
N
H

O TsSeCF3 (1 eq.)
Cat. [Cu] (1 eq)

DMSO, 100°C
15h

1 eq.
tBu

N
N
H

O

tBu

F3CSe

Cu(OAc)2 = 12%
CuCl = 0%
CuBr = 90%
CuI = 85%

N
N
H

O TsSeCF3 (1 eq.)
CuBr (1 eq)

DMSO, 100°C
t

CH-1a
1 eq.

tBu

O

tBu

MeO

Temps
15h
24h
48h

0%
0%
8%

7%
9%

15%

F3CSe

CH-2a CH-3a

O

tBuF3CSe

SeCF3

+

O
TsSeCF3 (1 eq.)
PivOH (10 eq.)

Pd[CH3CN]2Cl2 (20 mol%)

DMSO, N2, 70°C, 48h

CH-1a
1 eq.

tBu

O

tBuF3CSe

CH-2a
45%

CH-3a
23%

O

tBuF3CSe

SeCF3

+









O
Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

CH-1
1 eq.

O

F3CSe

CH-2 - {CH-3}

SeCF3

R R+ S
SeCF3

O O

1 eq.

O

F3CSe

CH-2a - {CH-3a}
49% (41%) - {20% (17%)}

Rdt global: 69% (58%); 71:29
Rdt fluor: 89%

SeCF3

N
N
H

MeO

=

AQ-OMe

tBu

O

F3CSe

CH-2c - {CH-3c}
39% (26%) - {26% (22%)}

Rdt global: 65% (48%); 60:40
Rdt fluor: 91%

SeCF3O

F3CSe

CH-2b - {CH-3b}
37% (30%) - {28% (24%)}

Rdt global: 65% (55%); 57:43
Rdt fluor: 94%

SeCF3 O

F3CSe

CH-2d - {CH-3d}
32% (24%) - {14% (11%)}

Rdt global: 46% (35%); 70:30
Rdt fluor: 60%

SeCF3

OMe

O

R1

R1= SeCF3, R2= H: CH-2ea 76% (69%)
R1= H, R2= SeCF3: CH-2eb 2%

R1= R2= SeCF3: CH-3e 7%
Rdt global: 85% (69%); 90:2:8

Rdt fluor: 92%

R2 O

R1

R1= SeCF3, R2= H: CH-2fa 90% (70%)
R1= H, R2= SeCF3: CH-2fb 0%

R1= R2= SeCF3: CH-3f 3%
Rdt global: 93% (70%); 97:0:3

Rdt fluor: 96%

R2

OMe
O

F3CSe

CH-2g 
86% (71%)

1 mmol: (65%)

O

F3CSe

CH-2h
40%

55% (43%)a

51%b

OMe

O

F3CSe

CH-2i
59% (35%)

75%a

93% (80%)%b

Cl O

F3CSe

CH-2j
50% (40%)

67%a

76% (66%)%b

CF3 O

R1

R2

OMe

O

F3CSe

CH-2l 
70% (59%)

O

R1

R1= SeCF3, R2= H: CH-2ma 65% (61%)
R1= H, R2= SeCF3: CH-2mb 3%

R1= R2= SeCF3: CH-3m 10%
Rdt global: 78% (61%); 83:4:13

Rdt fluor: 88%

R2

O

CH-2n 
55% (30%)

O N
H

O

F3CSe

CH-4a - {CH-5a}
27%- {8%}

Rdt global: 35%; 77:23
Rdt fluor: 43%

SeCF3

tBu
SMe N

H

O

F3CSe

SeCF3

tBu

F

F
F

F

F

CH-6a - {CH-7a}
0% - {0%}

Rdt global: 0%
Rdt fluor: 0%

F3CSe

R1= SeCF3, R2= H: CH-2ka 80% (68%)
R1= H, R2= SeCF3: CH-2kb 0%

R1= R2= SeCF3: CH-3k 4%
Rdt global: 84% (68%); 95:0:5

Rdt fluor: 88%
1,5 mmol: CH-2ka (70%)

OMe



O
Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

CH-1o
1 eq.

O

F3CSe

CH-2b - {CH-3b}

SeCF3

+ S
SeCF3

O O

1 eq.

Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

1 eq.
R= Me ou OMe

+ S
SeCF3

O O

1 eq. traces

I

R R

F3CSe

O

F3CSe

CH-2o

II

+

a.

b.



O HN Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

CH-1p
1 eq.

CH-8p
88% (67%)

+ S
SeCF3

O O

1 eq.

O HN

SeCF3



N
N

MeO
O

ON
N
H

MeO
O CO2Me Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

N
N
H

MeO
O CO2Me

TsSeCF3 (1 eq.)

Pd[CH3CN]2Cl2 
(20 mol%)

DMSO, 
70°C, 24h

F3CSe

TsSeCF3 (1 eq.)

Pd[CH3CN]2Cl2 
(20 mol%)

DMSO, 
70°C, 24h

X
CH-1q

CH-2q
CH-9q

40% (35%)
42%a

53%b

CH-10q
72%

N
N

MeO
O

O

SeCF3



O

CH-11g 
(37%)

Se

O

OMe

O
Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

CH-1
1 eq.

O

RFE
R R+ S

ERF

O O

1 eq.
E= S,Se

RF= CF3,C2F5,C6F13

CH-13g 
(52%)

F2
C

CF3

O Se

F2
C

C
F2

F2
C

C
F2

F2
C

CF3
O Se

F2
C

C
F2

F2
C

C
F2

F2
C

CF3

SCF3

OMe

OMe
OMe

CH-12k
40% (31%)

CH-13k
(46%)



N
N
H

MeO
O

F3CSe

CH-2k

NaOH (5 eq.)

Dioxane / MeOH (9:1)
80°C, 24h

OMe

OMe

HO

O

F3CSe

CH-14k
(35%)

OMe

OMe

O

R
Oxone (2 eq.)

THF/H2O (1:1)
t.a, 2h

O

O

Se

Se

F3C

O

F3C

O

OMe

F3CSe

CH-15f
(44%)

CH-15g
(39%)

a.

b.







O
Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

CH-1a
1 eq.

O

F3CSe

CH-2a - {CH-3a}
32% {9%}

SeCF3

+ SeCF3

0,5 eq. tBu

F3CSe

tBu

TsSeCF3

100°C
20 min





N
H

O

tBu
N

MeO

N

O

tBu
N

MeO

PdII

HPdII

Cl

N

O

tBu
N

MeO

PdII

N

O

tBu
N

MeO

PdIV

F3CSe Y

N

O

tBu
N

MeO

PdII

Y
Se
CF3

N

O

tBu
N

MeO

PdII

Cl
Se
CF3

F3CSe

CH-2a
CH-1a

HCl

HCl

TsSeCF3
ou

CF3SeSeCF3

Y = Ts ou SeCF3

HCl ou TsH

HCl

HSeCF3

O
CF3SeSeCF3

A

B

C

D

E





O Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 70°C, 24h

CH-16a
1 eq.

O

F3CSe

CH-17a
89%

+ S
SeCF3

O O

1 eq.

N
N
H

MeO

=

AQ-OMe





O

F3CSe

O

F3CSe
OMe

O

F3CSe

OMe

O

F3CSe

OMe
O

F3CSe

Ph

O

F3CSe

Br
O

F3CSe

Cl

O

F3CSe

O

F3CSe

CF3

CH-17a
chauffage traditionnel: 97% (83%)

micro-ondes: 99% (98%)

O

Pd[CH3CN]2Cl2 (10 mol%)

DMSO, 70°C, 16h

CH-16b
1 eq.

O

F3CSe

CH-17b
12%

+ S
SeCF3

O O

1 eq.





O Pd[CH3CN]2Cl2 (10 mol%)

DMSO, 70°C, 16h

CH-16
1 eq.

O

F3CSe

CH-17

+ S
SeCF3

O O

1 eq.

O

F3CSe

O

F3CSe

O

F3CSe

O

F3CSe

O

F3CSe

CH-17a
1 : 97% (83%)

2 : 61%a,b

O

F

O

F

O

F

O
F

O

CF3

O

OMe

O

Cl

F3CSeF3CSeF3CSe

F3CSeF3CSe F3CSeF3CSe

O Pd[CH3CN]2Cl2 (20 mol%)

DMSO, 100°C, 24h

CH-16
1 eq.

O

F3CSe

CH-17

+ S
SeCF3

O O

1 eq.

Conditions 1:

R

R

R

R

Conditions 2:

O

F3CSe

CH-17b
1 : 12%

2 : 53% (42%)

CH-17c
1 : 5%

2 : 42% (38%)

CH-17d
1 : 12%

2 : 39% (34%)

CH-17f
1 : 17%

2 : 48% (36%)

CH-17e
1 : 16%

2 : 43% (41%)

CH-17g
1 : 13%

2 : 56% (38%)

CH-17h
1 : 4%

2 : 25%

CH-17i
1 : 6%b

2 : /

CH-17j
1 : 22%b

2 : 20%b

CH-17k
1 : 73% (64%)

2 : 25%b

CH-17l
1 : 3%

2 : 63% (37%)

CH-17m
1 : 75% (73%)

2 : 14%b



O Pd[CH3CN]2Cl2 (10 mol%)

DMSO, 70°C, 16h

CH-16
1 eq.

O

F3CSe

CH-17

+ S
SeCF3

O O

1 eq.

Conditions 1 en version SeCF3:

R R

O

F3CSe

O

F3CSe
CH-17k

1 : 73% (64%)
CH-17m

1 : 75% (73%)

O

F3CSe
CH-17a

1 : 97% (83%)

AQ

O PdCl2 (10 mol%)

DMF, 80°C, 14h

1 eq.

AQ

O

F3CS

+

1 eq.

Conditions en version SCF3:[3a]

R R

AQ

O

F3CS

AQ

O

F3CS

(30%)a (20%)a

AQ

O

F3CS

(78%)

N

O

O

SCF3













S
SeCF3

O O

+
N

N N

N

1 eq. 1 eq.

DMSO, t.a.

5 min

N

N N+

N+

Ts-

CF3Se-
X= Cl, Br ou OMs

5 min

R X (1 eq.)

R SeCF3

12 exemples
16-95%

quant.



S
N

F3CS
O O

R X

X= Cl, Br ou OMs
+ N

Bu Bu

BuBu

I-

BB23
1,2 eq. 2,2 eq.

(1 eq.)

acétone
40°C, 20h

R SCF3
32 exemples

14-99%

S
SeCF3

O O
Br TBAI (2 eq.)

acétone, 40°C, 15h
+

UM-1a
1 eq. 1 eq.

SeCF3

UM-2a│52%





S
SeCF3

O O

R X
TBAI (2 eq.)

THF, 40°C, 4h
+

UM-1
X= Cl ou Br

2 eq. 1 eq.

R SeCF3

SeCF3

UM-2a
62% (52%)a

89% (75%)

SeCF3

UM-2l
15%

F

SeCF3

UM-2d
50% (31%)a

83% (52%)

SeCF3

UM-2b
12%

N
SeCF3

UM-2m
94% (75%)a

SeCF3

UM-2k
20%

SeCF3SeCF3

OO2N SeCF3

SeCF3
MeOSeCF3

O2N

O
SeCF3

SeCF3

Ph

UM-2h
83% (77%)

UM-2e
87% (65%)

UM-2c
90% (82%)

UM-2g
91% (80%)

UM-2i
50% (46%)b

UM-2n
95% (60%)

SeCF3

UM-2f
74% (62%)

UM-2j
95% (68%)

UM-2



SeN Se
C
F2
CF3

F2
C
C
F2

F2
C
C
F2

F2
C
CF3

S
SeRF

O O

R Br
TBAI (2 eq.)

THF, 40°C, 4h
+ R SeRF

UM-3m
(65%)a

UM-5a
(89%)b



S
SeRF

O O
TBAI

I SeRF
δ+δ-

δ+ δ-

I2
ou IBr

TBAI
ou [Br-]

-SeRF
R Br

R I

R Br

TBAI

R SeRF

RFSeSeRF



S
SeCF3

O O
Br

+
Zn activé (3 eq.)

DMSO (0,1 M)
25°C, N2, 60 min

SeCF3

UM-2a│90%UM-1a





S
SeCF3

O O

R X
Fe (1 eq.)

DMSO, 25°C, 1h
+

UM-1
X= Cl ou Br

1 eq.
1 eq.

R SeCF3

SeCF3

UM-2a
83% (65%)

0%a

SeCF3

UM-2l
0%

F

SeCF3

UM-2d
78% (53%)

SeCF3

UM-2b
64% (55%)

N
SeCF3

UM-2m
71% (65%)

SeCF3

UM-2k
56% (48%)

SeCF3SeCF3

OO2N SeCF3

SeCF3
MeOSeCF3

O2N

O
SeCF3

SeCF3

Ph

UM-2h
45%

UM-2e
67% (52%)

UM-2c
72% (69%)

UM-2g
76% (61%)

2%a
UM-2i
5%a

UM-2n
74% (59%)

SeCF3

SeCF3

tBu
UM-2q

73% (70%)

MeO2C

SeCF3

UM-2r
83% (77%)

SeCF3 SeCF3

Cl

MeO
UM-2o

56% (51%)
UM-2p

78% (74%)

UM-2

UM-2f
74% (71%)

UM-2j
42% (36%)



S
SeC3F7

O O
Br

+
SeC3F7

UM-4a
(39%)

Fe (1 eq.)

DMSO, 25°C, 1h

UM-1a

SeCF3Ts
Fe(0)

SeCF3FeTs
II R Br

R SeCF3



(A-)

(C+)

Membrane électronique

A

A-

B

B+



S
SeCF3

O O

R X +

UM-1
X= Cl ou Br

1 eq.
1 eq.

R SeCF3

(A-)/(C+)= Cfeutre/Pt
Et4NBF4 (0,1 M)

Eappl= -0,51 V vs ECS, 1 F.mol-1

DMSO (0,02 M)
25°C, N2

SeCF3 SeCF3

tBu MeO2C

SeCF3

SeCF3SeCF3 OO2N SeCF3

UM-2a
60%
60%a

UM-2q
70% (53%)

UM-2r
38%

UM-2i
50%b

UM-2g
33%

UM-2n
51%a

UM-2



Source de
courant

M
 an

o
d

e

Mx+
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