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A novel approach to chirality control in the synthesis of organofluorine
compounds
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We have succeeded in creating a novel dianionic phase-transfer catalyst to
bring strongly electrophilic dicationic fluorinating reagent, Selectfluor to the organic phase, and
thus spontaneous racemic reaction is minimized to achieve chirality control of
fluorofunctionalization of alkenes. Various allylic amides underwent fluorocyclization in a highly
stereoselectivie manner to give drug-like heterocyclic compounds. Additionally, we developed direct
Csp3-H fluorination of benzylic and aliphatic substrates under photo-irradiation.
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Table 1. Catalyst screening.

o/\M/\o ‘ g o/\/\o
CO,H HO,C CO,H HO,C
precatalyst (10 mol %) Ph
0o Selectfluor (1.5 equiv)

NazPO, (1.5 equiv)
X HJLph - 2ain=1 2d:R'= RZ—Ph
toluene, 25 °C, 24 h i 2b:n=2 2e:R'= H R2=H
A 2ein=3
6a : . :
3 [N+ 2BF, | Ar OO Ar
F Seleotfiuor )| OH Ar= COH 0.0
77777777777777777777 CO,H CO.H OO 0" “oH
Ar Ar
3: Ar' = 3,5-(Bu)»-CgHs 5: Ar = 2,4,6-(iPr)3CqH,
entry precatalyst yield (%)? dr ee (%)
1 2a 58 11 89/96
2 2b 24 11 75/87
3 2c 32 11 75/90
4 2d 10 7:3 40/-
5 2e 6 21 1v-

a Determined by *H NMR analysis. ® Run with Na,SO,. © Isolated yield.
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1:1
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Scheme 3. Benzylic C-H trifluoromethylation.

Table 2. Asymmetric fluorocyclization of allylic amides.
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7b: 56%, dr = 1:11
99% ee (major)

7c¢: 44%,dr=1:13
97% ee (major)

Ph

7d: 80%, dr = 1:8.4
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Scheme 2. Asymmetric deprotonative fluorination.
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