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Figure 2 KF-promoted difluoromethylation of aldehydes and ketones
with PhMe,SiCF,H or TMSCF,H.
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Figure 3 CsF and #-BuOK-initiated addition reactions of aldehyde,
imine and TMSCF,H.
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Figure 4 Preparation of bis(difluoromethyl)trimethylsilicate inter-
mediate and its reaction with o-methoxyacetophenone.
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Figure 5 Mechanism of nucleophilic addition reactions of carbonyl
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Figure 6 CsF/18-crown-6 initiated addition reactions of enolizable
ketones and TMSCF,H.
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Figure 16 Derivatization of 2-(difluoromethylthio)benzene isonitrile.
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Figure 17 Transfer of difluoromethyl to organoboron compounds
using TMSCF,H.
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Figure 18 Transfer of difluoromethyl group to organotin, germanium
and other compounds using TMSCF,H.
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Figure 19 CsF-initiated copper-catalyzed coupling reactions of aryl
iodides and TMSCF,H.
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Figure 20 #-BuOK initiated copper-catalyzed coupling reactions of
aryl iodides and TMSCF,H.
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Figure 21 Palladium/silver-catalyzed coupling reactions of aryl
bromide (iodide) and TMSCF,H.
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Figure 22 Preparation and transformation of metal complex inter-
mediates in Pd/Ag-catalyzed coupling reaction with TMSCF,H.
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Figure 23 Pd-catalyzed coupling reactions of heteroaryl chloride,
bromide, and iodide with AgCF2H complex derived from TMSCF,H.
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Figure 24 Coupling reaction of haloalkanes and TMSCF,H.
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Figure 25 Coupling reaction via difluoromethyl copper carbene
complex intermediates.
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CF2H and their synthetic applications.
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Figure 28 Synthesis of difluoromethylgold complexes and their
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TMSCF,H
CuSCN (1.0 equiv) | DMF
CsF (3.0equiv) 40°C
+
N CF,H
N2 [CuCFAH] i
Ry | ————= Ry __

7 BF, X
CF2H/©/CF2H /©/CF2H CF,H
N Ph Me,N MeO\H/©/

Et o)
78% 81% 84% 72%

Bl 29 55 A ER A TMSCF, I B 3
Figure 29 Coupling reaction of aryl diazonium salts and TMSCF,H.
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Figure 30 Copper-catalyzed oxidative coupling reaction of terminal
alkynes and TMSCF,H.
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Figure 31 Possible mechanism of the oxidative coupling reaction
between terminal alkyne and TMSCF,H.
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Figure 32 Copper-catalyzed oxidative coupling of heteroarenes and
TMSCF,H.
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Figure 33 Possible mechanism of the oxidative coupling reaction
between heteroarenes and TMSCF,H.
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Figure 34 Silver-mediated radical difluoromethylation of styrenes
with TMSCF,H.
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Figure 35 Mechanistic studies on silver-mediated radical difluoro-
methylation of styrenes with TMSCF,H.
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Abstract: Compared with (trifluoromethyl)trimethylsilane (TMSCF3), the analogous (difluoromethyl)trimethylsilane
(TMSCF,H) was considered as a sluggish difluoromethylation reagent before 2011 because of the reported difficulty in
breaking the C—Si bond in 1995. However, in 2011, a breakthrough was reported and (difluoromethyl)trimethylsilane
(TMSCF,H), initiated by a suitable Lewis base, was able to undergo difluoromethylation under mild conditions. In the
following more than ten years, organic reactions involving TMSCF,H have been continuously reported. In this paper, we
review the preparation of TMSCF,H and the progress of its applications in organic synthesis, such as nucleophilic
addition, nucleophilic substitution, metal-mediated cross-coupling reactions, and C—H functionalization, among others.

Keywords: TMSCF,H, difluoromethylation, nucleophilic addition, nucleophilic substitution, cross-coupling reaction,
C-H activation

doi: 10.1360/SSC-2022-0254

387


https://doi.org/10.1360/SSC-2022-0254

	(二氟甲基)三甲基硅烷试剂参与的二氟甲基化反应
	��
  引言��

	��
  TMSCF2H的制备方法��

	��
  TMSCF2H参与的亲核加成反应��

	��
  TMSCF2H参与的亲核取代反应��

	��
  金属参与的TMSCF2H参与的交叉偶联反应��

	��
  TMSCF2H参与的C–H键官能团化反应��

	��
  总结与展望��



