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Synthesis of Cu(SeCF;) Complex

Vs

Cul + MesSiCF;

*L

+ Se + KF

CF;
Yield: 54%:; L = bpy
Yield: 43%; L = dmbpy
Yield: 59%:; L = Mesphen

-Bu

\Cu—SeCF3

t-Bu
Yield: 46%; L = dtbpy

Weng, Z. et al. Chem.

Eur. J. 2014, 20, 657.
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Application of Cu(SeCF,;) Complex

r

[Cu(bpy)(SeCFa)l,  + / Ar\

CH4CN

[Cu(bpy)(SeCF3)l,  +

Alkyl—X

X

110°C, 16 h

(' H—secr,

20 Examples, up to 99% yield

CH5CN
’ o

110°C, 16 h

Alkyl—SeCF;

19 Examples, up to 94% yield

Weng, Z. et al. Chem. Eur. J. 2014, 20, 657.




iz =mE

A iy 25120 77—

R FH

Proposed Mechanism

f

(MeN)

(Me;N)—SeCF;

[Cu(bpy)(SeCF3)]

'

(bpy)Cu—SeCF3
A Ph—I

I
I
(bpy)(llu—SeCF;;

Ph
B
(bpy)Cu—l
C > h/SeCF3

Rueping, M. et al. Chem. Eur. J. 2013, 19, 14043.
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...............................................................................................................................

CsF
[Cu(bpy)(SeCFll, + , W™\~ g - Arﬁ\)kR
n=1or2 CH3CN/Xerne

Br SeCF;

14 Examples, up to 88% yield

...............................................................................................................................

...............................................................................................................................

: KF, DMF, DMP
[Cu(bpy)(SeCF3)l, + Ar———o~H » Ar——SeCF;

25°C, 16 h

22 Examples, up to 87% yield

...............................................................................................................................

Weng, Z. et al. Org. Chem. Front. 2015, 2, 574.
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Proposed Mechanism

OAc
ACO\|//OAC
N KF ’
[Cu(bpy)(SeCFa)l, + O = » [(bpy)Cu'(SeCF3)(L)]
0

Weng, Z. et al. Org. Chem. Front. 2015, 2, 574.
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...............................................................................................................................

CH3CN SeCF
[Culbpy)(SeCFa)l, + , ¥ T AT

X=18Br, |

19 Examples, up to 94% yield

................................................................................................................................

...............................................................................................................................

THF SeCF;
[Cu(bpy)(SeCF3)l; + )J\ >

................................................................................................................................

Weng, Z. et al. J. Fluorine Chem. 2018, 216, 43.
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DCM, K3PO )]\/s CF
[Cu(bpy)(SeCF3)], + Ar)l\/Br s A eurs

45°C, 16 h

45 Examples, up to 99% yield

................................................................................................................................

................................................................................................................................

...............................................................................................................................

Weng, Z. et al. Chin. J. Chem. 2016, 34, 505.
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Synthesis of [Me,N](SeCF,)

THF
MesSICF; + Se + [Me,NJF » [MeyN]JSeCF; + MesSiF
60 °C to RT

Yield: 70%

Tyrra, W. et al. J. Fluorine Chem. 2003, 123, 183.

Improved method

: MS, Glyme X
Me;SiCF; + Se +  [MeyNJF » [MeyN]SeCF; + MesSiF

58 °C to RT

Yield: 80%

Schoenebeck, F. et al. Angew. Chem. Int. Ed. 2015, 54, 10322.
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SeCF; SeCF; F SeCF;
\ o
HoN HoN OO

=\ R il B3 57— R A

t-Bu);P Pd/I\Pd P(t-B
(t-Bu)s . (t-Bu)s

|

(MesN)(SeCFs)  + @ | SeCF; :
- s

Toluene, 45°C, 12 h

23 Examples, up to 96% yield

SeCF3 /©/SGCF3 SeCF3 /©/SGCF3
OoN NC MeO

49% 84% 99% 88%

SeCF3

94% 73% 95% 84%

Schoenebeck, F. et al. Angew. Chem. Int. Ed. 2015, 54, 10322.
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Anticipated Pd-dimer Catalyzed C-SeCF,; Coupling

Ve

(t-Bu)sP— Pd Pd P(t-Bu)s
Ar—8eCF,4 (Me4N)(SeCF)
(MeyN)l

e

Se

| Se Ar Se 2
\Pd/ Pd/ (t—Bu)3P—Pd\ /Pd—P(t-Bu)3 (t-Bu)3P—Pd\ /Pd—P(t-BU)3

7 N,/ Se

tBusP” 17 P(t-Bu)s Al or / and B |

CF

c \_/ Catalytically Completent Species A

Ar—I

Schoenebeck, F. et al. Angew. Chem. Int. Ed. 2015, 54, 10322.
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: 4

i /N

: | SIPr—Ni—Ni—SIPr

: NI SeCF; .

: (MeyN)(SeCF3) + - N
: Benzene, 45 °C, 14-16 h /
: \_

14 Examples, up to 99% yield

SeCF;

(2]
)
(@)
Q
w

=

[5)

O E
(7]
@
(@)
m
w

@)
(%)
@
(@)
m
w

92% 68% 98% 91%
SeCF;
(D/Secﬁ SeCF, F SeCF3
; @ OO
H r
89% 99% 99% 70%

Schoenebeck, F. et al. Angew. Chem. Int. Ed. 2017, 56, 13431.
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R—B(OH), R——
R—SeCF; —= (Me4N)(SeCF3) > R—=——=—SeCF;

Cu(OTf),

20 Examples, up to 99% yield

.............................................................................................................................................

.............................................................................................................................................

+ —
N,BF,
SeCF
(MesN)(SeCF3)  + CuSCN _ 3
MeCN, RT, 1 h

34 Examples, up to 98% vyield

.............................................................................................................................................

Goossen, L. J. et al. Chem. Eur. J. 2016, 22, 79.
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N2 CuSCN, MeCN SeCF;
)J\ +  (MeyN)(SeCF3) .
R™ CO,R' 25°C, 15 h

33 Examples, up to 98% yield

R “CO,R

(: )
Proposed Mechanism
VA + | cu'—secF, =
R CO,R 2\ -N; R™ g COR
(Me4N)(SeCF5)
SeCF; + C SeCF
H u ecrs;
+ [Cul* - N
R CO,R! R COLR’
L & J

Goossen, L. J. et al. Chem. Eur. J . 2016, 22, 12270.
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.....................................................................................................................................

X Ni(COD),, bpy SeCF3
(MeyN)(SeCF3)  + o
THF or Toluene, N5
RTto50°C,20r12h

X=Cl, Br, | 58 Examples, up to 99% vyield

.....................................................................................................................................

...................................................................................................................................................

LTs CH4CN
MesN)(SeCF R———I > R————SeCF
(Me4N)( 3) + \ RT N, 3
Ph
. 29 Examples, up to 99% yield

Zhang, C. P. et al. Org. Biomol. Chem. 2016, 14, 11502.
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o SeCF;
NP R White LED Rl
S + > 2
Tol”” SeCF, R DMSO, RT 7 R
19 Examples, up to 88% yield Ts
(: B
Proposed Mechanism
F3C\ . /SECF;;
Se
A PR
SO, Tol
Ph X 2
...... bR \FieSe=8aCF; Fochs
: B SO,Tol
TolSO, Ph
TO|SOz-SeCF3 3
SeCF3

Tlili, A. et al. Chem. Commun. 2018, 54, 9909.
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K‘zéﬁ O\\//O Eosin Y SeCF;
+ _S< >
Tol SeCF; White LED
DMSO, RT

19 Examples, up to 77% yield

...................................................................................................................................

Tlili, A. et al. Angew. Chem. Int. Ed. 2018, 57, 11781.
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. o, O
NoBF4 N/ Eosin Y SeCF;
+ _S< >
Tol SeCF; White LED, DMSO, RT

Entry? Deviation from standard conditions Yield (%)
1 no change 77
2 DMF instead of DMSO 42
3 THF instead of DMSO <1
4 ACN instead of DMSO <1
5 No eosin Y 0
6 No light 0
7 No light and no eosin Y 0

aReactions were performed with TsSeCF; (0.3 mmol, 3 equiv), arene
diazonium (0.1 mmol, 1 equiv), eosin Y (5 mol%), and solvent (1 mL).

Tlili, A. et al. Angew. Chem. Int. Ed. 2018, 57, 11781.
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(:[SECF;; ©:SGCF3
SMe OMe

43% 44%
/©/SeCF3
O2N
77% 77%
SeCF; N SeCF;
/©/ | Z
AcHN N
59% 48%

F

52%

/©/SeCF3 /©/SeCF3
MeO,C HO,C

70%

SeCF;

45%

/©/SeCF3
NC

70%

/©/SeCF3
HO

69%

COzMe
SeCF3

45%

Tlili, A. et al. Angew. Chem. Int. Ed. 2018, 57, 11781.
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Me
SeCF,CF SeCF,CF SeCF.CF
/©/ 2Ll /©/ 2LF3 SeCF,CF; @ 2CF3
S
MeO MeO,C N

HO,C
38% 71% 52% 56%
SeCF,CF,CF; : _SeCF,CF,CF3 C _-SeCF,CF,CF3
MeO” : MeO,C HO,C
42% 56% 38%

Tlili, A. et al. Angew. Chem. Int. Ed. 2018, 57, 11781.
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Proposed Mechanism

.............................................................................................................................................

Tol”” \SeCF3

N BF
/ \« C

o

] NoBF4 :

Eos —»Eos Eos* BF, S
SET :

o CF;
SeCF; é +Sle
I SeCF;
‘ —
y/ BF,
o _SeCF; D
I -
BF
A

Tlili, A. et al. Angew. Chem. Int. Ed. 2018, 57, 11781.
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Summary

Ar‘_SGCF3

7 (MegN)SeCF;
<——— | [(bpy)Cu(SeCFy)};
A COLE PR Teseek:

LTS

SeCF3

oS

Alkyl—SeCF;




The First Paragraph

The combination of the trifluoromethyl group with chalcogens
has gained widespread interest in modern organofluorine
chemistry. The unique properties resulting from this conjunction
are the key factor for the growing interest in these compounds
from life sciences and materials, as they affect the
physicochemical properties.

27



The Last Paragraph

In conclusion, we have demonstrated that the synthesis of
trifluoromethylselenolated arenes can be mediated by visible
light under metal-free conditions. The reactions were
performed with arene diazonium salts and trifluoromethyl
tolueneselenosulfonate at room temperature. The reaction
demonstrates a broad scope. Moreover, mechanistic
investigations were performed including EPR spectroscopy,
luminescence investigations, and cyclic voltammetry. EPR
spectroscopy allowed us to identify two key intermediates,
namely, the formation of trifluoromethylselenyl radical as well

as a trivalent selenium radical species.




The Last Paragraph

Overall, based on the different experiments, a plausible
mechanism has been proposed. New methods exploiting the
formation of trifluoromethylselenyl radical are under

iInvestigation in our laboratory.
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