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CONCLUSION

WHY SF5 IS OF INTEREST ?
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On this poster is presented an efficient hydroelementation reaction on SF5-alkynes. The reaction tolerates N, O and S nucleophiles with a wide range of functional groups. The corresponding adducts are isolated in good to high yields as a

single regio- and stereoisomer. A new synthesis of α-SF5-ketone is proposed in very mild condition. A selection of downstream functionalization was demonstrated, including C-C cross coupling, halogenation, Baeyer–Villiger oxidation and

reduction. DFT calculations were performed to better understand the impact on reactivity of the SF5 compared to the CF3 group, which nuance the comparison of SF5 as a super CF3. The origin of the β-selectivity for the SF5-alkyne is related to

a lower steric repulsion (ΔEPauli) upon attack at Cβ. Nucleophilic attack of imidazole on SF5-alkyne occurs in the absence of base thanks to better orbital interaction with the LUMO which is more accessible in energy than with CF3-alkyne.

vbizet@unistra.fr – Group website: bsm.unistra.fr

Published in : Angew. Chem. Int. Ed., 2023, 62, e202300685

SF5

Hydroamination reaction over CF3-alkynes has been previously reported,4 but a mixture of α- and β-

regioisomers (A1/B1) was obtained and the presence of a base was essential (conditions Y). In sharp contrast, a

total β-regioselectivity was observed with SF5-alkynes regardless of the conditions (X or Y). Our DFT study for the

hydroamination reaction over CF3/SF5-alkynes (conditions X) confirms that the reaction is kinetically and

thermodynamically favored with SF5-alkynes. β-selectivity can also be rationalized in terms of polarization,

activation barriers difference computed for TS-A1 and TS-B1 (DDG‡= 2.9 kcal) and lower steric repulsion (ΔEPauli).

In addition, the lower activation barriers calculated for SF5 support that reaction occurs without base assistance

thanks to better orbital interaction between the nitrogen lone pair of the imidazole and the empty π*CΞC.
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Octahedral structure

Large volume :

High dipole moment : 3.56 D for SF5 vs 2.59 D for CF3

Hansch lipophilicity constant : 

σp = 0.54 0.68 0.78 - 0.20 

Hammet constants :

• Polar and lipophilic 

• Strong electron acceptor 

• Thermally stable 

• Hydrolytically stable

SF5

SF5

HYDROELEMENTATION OF SF5-ALKYNES (SELECTED EXAMPLES)

AN EASY ACCESS TO ALPHA-SF5 KETONES

DOWNSTREAM FUNCTIONALIZATION

Several methods have been reported in the literature for the synthesis of α-SF5 ketones.3 Herein, we

propose an alternative strategy by hydroamination of SF5-alkynes followed by acidic aqueous hydrolysis.

SF5

COMPUTATIONAL STUDY : DIFFERENCE OF SELECTIVITY SF5 VS CF3

Among the so-called “emerging” fluorinated groups, the pentafluorosulfanyl group (SF5) is of growing interest

in heterocyclic synthesis, materials science, and medicinal chemistry and drug development are in progress.1 All

of the properties showed bellow make SF5 an interesting alternative to the CF3 group as a bioisostere, especially

in drug development.2
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Alkyne-SF5 (2a) + imidazole

Cβ attack Cα attack

ΔEPauli 115.9 124.4

 Pauli repulsion (Steric repulsion)

 Polarisation of Rf-alkynes

Alkyne-SF5 (2a) Alkyne-CF3 (2a’)
qCα -0.298 -0.149

qCβ 0.090 0.066

Δq 0.39 0.22

 Energetic position of Rf-alkynes

PCM(THF)-M06-2X/6-311+G**//M06-2X/def2-SVP level and in gas phase (&)

E LUMO : -1.17 eV E LUMO : -1.04 eV

SF5-alkyne 2a CF3-alkyne 2a’


