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Pd-Catalyzed Aldol Reaction for Formation of
Chiral Quaternary Centers

O O [(BINAP)Pd(OH),]OT#» O OR
OR (10 mol%)
OtBu . )\/\ 0 Zpn
RO Ph THF, 0 °C C0,t-Bu
1 2 3
R = Me, Ak, Ar R = Me, Et, Allyl, Bn 43-86% yield
(1.5—-4 equiv) dr=2:1to 6:1
96-99% ee
Selected examples:
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85% (dr = 5:1)
99% ee (95% ee)
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71% (dr = 5:1)
99% ee (99% ee)

50% (dr = 2:1)
99% ee (n.d.)

CO,t-Bu

3c
82% (dr = 6:1)
99% ee (98% ee)
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53% (dr = 3.4:1)
99% ee (99% ee)
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3d
41% (dr = 4.5:1)  with [(Tol-BINAP)PY(OTf)2]

99% ee (n.d.)

o OEt

OEt

71% (dr = 2.5:1)
97% ee (96% ee)

CO,t-Bu L OFEt
using
v\oa

6
63%
94% ee

Significance: The low nucleophilicity of 1,3-di-
carbonyl metal enolates and the ready retro-aldol
reaction have stalled the development of metal
catalysts for asymmetric aldol reactions. The pro-
tocol uses overall neutral conditions where only
the metal center acts as Lewis acid. Using BINAP
as the chiral ligand, the reaction yields protected
alcohols directly with excellent enantioselectivity.
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Comment: Recognizing acetals as oxocarbenium
ion precursors is the key for the success of the re-
action. Competitive retro-aldol reactions are pre-
vented. Furthermore, the strategy affords highly
functionalized chiral products bearing chemo-
differented synthetic handles (ketone, alkene, es-
ter and protected alcohol). In some cases, a palla-
dium catalyst was not optimal and necessitated
the use of a more stable platinum catalyst (i.e. 3e).
Intriguingly, when an unsubstituted acrylate acetal
was used, it reacted via a 1,4-addition (6).
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