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 亲核三氟甲硒基试剂及应用亲核三氟甲硒基试剂及应用

 自由基三氟甲硒基试剂及应用自由基三氟甲硒基试剂及应用
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引言引言

用途：

 催化剂：电解锰等

 营养元素：平衡氧化还原

 光敏材料：干印术的光复制
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 1817年，永斯·雅各布·贝采利乌斯，(Selene)

 1847年，Siemens首次合成二乙基硒

近几年，三氟甲硒基化合物的合成及应用被报道

 光敏材料：干印术的光复制

 配体等
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三氟甲硒基试剂三氟甲硒基试剂
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--合成合成

Synthesis of Cu(SeCF3) Complex
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--应用应用

Proposed Mechanism
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--应用应用

Proposed Mechanism

10

Weng, Z. et al. Org. Chem. Front. 2015, 2, 574.
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--合成合成

Synthesis of [Me4N](SeCF3)
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Improved method
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--应用应用

+

Toluene, 45 oC, 12 h

23 Examples, up to 96% yield
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--应用应用

Anticipated Pd-dimer Catalyzed C-SeCF3 Coupling
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--应用应用

+
Benzene, 45 oC, 14-16 h

14 Examples, up to 99% yield
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亲核三氟甲硒基试剂亲核三氟甲硒基试剂--应用应用

Rueping, M. et al. Chem. Commun. 2015, 51, 4394.

20 Examples, up to 99% yield

(Me4N)(SeCF3)R SeCF3

R B(OH)2 R
R SeCF3

Cu(OTf)2

17

Goossen, L. J. et al. Chem. Eur. J. 2016, 22, 79.



亲核三氟甲硒基试剂亲核三氟甲硒基试剂--应用应用

Proposed Mechanism
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自由基三氟甲硒基化反应自由基三氟甲硒基化反应
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自由基三氟甲硒基化反应自由基三氟甲硒基化反应
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自由基三氟甲硒基化反应自由基三氟甲硒基化反应

Entrya Deviation from standard conditions Yield (%)

1 no change 77

2 DMF instead of DMSO 42

3 THF instead of DMSO < 1

22

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

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 TsSeCF3 (0.3 mmol, 3 equiv), arene
diazonium (0.1 mmol, 1 equiv), eosin Y (5 mol%), and solvent (1 mL).



自由基三氟甲硒基化反应自由基三氟甲硒基化反应
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自由基三氟甲硒基化反应自由基三氟甲硒基化反应
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Proposed Mechanism
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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

The First ParagraphThe First Paragraph

are the key factor for the growing interest in these compounds

from life sciences and materials, as they affect the

physicochemical properties.
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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

The Last ParagraphThe Last Paragraph

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.
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Overall, based on the different experiments, a plausible

mechanism has been proposed. New methods exploiting the

formation of trifluoromethylselenyl radical are under

The Last ParagraphThe Last Paragraph

formation of trifluoromethylselenyl radical are under

investigation in our laboratory.
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