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asymmetric C-C bond formation via simultaneous activation by bimetallic
catalysts
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Catalytic asymmetric a-allylation of a-CF3 amide was developed by the design
of novel synergistic catalyst system, which nucleophilic 7-azaindoline amide enolate by chiral
Cu/hard Bronsted base and electrophilic pi-allyl Pd species can be independently generated and
coexist. The novel methodology of enantioselective C-C bond formation at a-position of amides, whose
alpha-deprotonation is regarded difficult in general, could be successfully presented. The chiral
alpha-CF3-gamma,delta-unsaturated amides obtained by the reaction can be transformed to
corresponding CF3-substituted cyclopropane derivatives, which are promising building block for drug
candidate in the field of medicinal chemistry.
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Table 1. bried ligand screening on Pd
[CuMeCN),JPF, I
(AFokBINAP {5 molts)
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(lN Pdzdbas-CHCI %, /“\-ﬁ/\')'\
PH/VOCOEMc + CF:B l"ﬂar‘d : ! ]‘5 frotels BN cF, N
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Lz THF. 20 °C 3 v

un ligand time (h)  yield (%) ee (%)

] PPhy* 12 36 14 @ O

2 dppb 12 12 14 "

3 dpp 12 74 1

4 Kantphos 1 80 65 PhaP FPhg
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* 10 mol% of PPhy was used.
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Table 2. chiral lgand screening on Cu

[Cu{MeCN)4]PFg
ligand {x mol%s)
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P S0c0,Me + ﬁ [nmm;s 5 |ty mol%)  Ph N
2 W - CFsy f==
1 THF, 20 °C s N

un ligand % y limeih)  yield (%) ee (%)
1 (A)-BINAP 5 5§ 1 95 84
2 (Ar-Segphos 5 & 1 =99 73
3 (A-DTBM-Segphos 5 5 12 43 4
4 (Ar-DIPA-Biphep 5 5 12 52 2
5 (R.Ag)-Walphos 5 5 1 >89 -86
B = - 5 24 30 -
7 . - 02 24 - -
8 (A.Rg-Walphos 5 02 12 a3 -a5
g (R.Ag)-Walphos 2 02 24 98 -87
3
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MeD. I PAf; Ar = 35-Pr-a-Me.NCgH; Fe i Ar =35-(CFy)zCeHy
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Scheme 2. possible ligand scrambling
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Scheme 3. substare scope
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Scheme 4. transformation
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