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In this research, we demonstrated the distinct reactivities of allylic
gem-palladium/metalloid intermediates. For example, palladium-catalyzed three-component reaction of
3-(n-tributylstannyl)allyl acetates, aldehydes, and organoboranes afforded the (E)-anti-homoallylic
alcohols with excellent diastereoselectivity and good to high levels of alkene stereocontrol.
Moreover, we developed complementary reaction conditions to provide both (2)- and (E)-homoallylic
alcohols possessing aryl groups at the alkene terminus using a catalyst controlled strategy. The
reaction showed good scope and functional group tolerance, many of which could pose difficulties for

other transition-metal-catalyzed alkene isomerizations of alkenyl boronates. Thus, the
catalytically generated allylic gem-palladium/boryl species promise to serve as synthetically useful
intermediates.
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Figure 1. Distinct reactivities of allylic gem-
palladium/boryl species.
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Scheme 1. Pd-catalyzed three-component reaction
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Scheme 2. A single synthetic-step operation.
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Scheme 3. Chiral transfer experiments.
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Figure 2. A plausible reaction path.
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Table 1. Optimization of the reaction conditions.

Pd;(dba)3;CHCI3
OAc (5 mol%) OH
ligand P
—— > Ph Y
Et;B (3a) Bh
toluene, 50 °C 4
a

Ph 7 SnBu; + PhCHO

8 2a

entry  ligand (%) 4a (%) EIZ

1 PCyPh, (20) 26 4.5/1
2 P(n-Bu); (20) 53 6/1
3 BINAP (10) 2 1.6/1
4 DPPPF (10) 12 6/1
5 DPPPent (10) 43 5/1
6 DPEphos (10) 61 6/1
7 Xantphos (10) 77 7.5/1
8% Xantphos (5) 77 11/1
9> Xantphos (2.5) 78 8/1

a) Pd,(dba); CHCI; (2.5 mol%) was used.
b) Pd,(dba); CHCI; (1.25 mol%) was used.
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Table 2. Reaction Scope.
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Scheme 4. A chiral transfer experiment.
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Figure 3. A plausible reaction path.
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Scheme 5. Stereoselective  synthesis  of
homoallylic alcohols 4.
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Table 3. Reaction Scope.
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Scheme 6. Chirality transfer experiments.
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