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WFZERC RO EE (J3C) : Addition of organometallic reagents to carbonyl compounds is one
of the most important reactions in organic chemistry. In this study, we developed the
activation of not only less reactive ketones but also organometallic reagents using highly
active metal ate salt catalysts. Based on the activation of carbon-metal bond and the
subsequent carbon-carbon bond forming reactions, we developed the highly efficient,
practical tertiary alchol synthesis. Moreover, catalytic asymmetric tertiary alchol

synthesis was established in the presence of chiral Zn(II)-ate catalysts.
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Preparation of Grignard reagents

RX + Mg —— RMgX

Commercial availability of RX: RCl < RBr > RI

Reactivity of RX: RCl < RBr < RI
Reactivity of RMgX:

RMgCl > | RMgBr| > RMgl
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(a) Preparation of active Zn(ll) ate complexes with nontransferable groups.
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(b) Activated R by o—p donation. (c) Stabilized Zn-C, by d—o* donation.
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o ZnCl, (10 mol%) HO i-Pr

ME3S\CH2MQC\ (20 mol%)
+ i-PrMgBr
(1.1 equiv) LiCl (110 mol%)
THF,0C,2h
95% 4%
with ZnCl ; (10 mol%): 78% 14%
without catalysts 25% 50%
ZnCl, (10 mol%) HO i p(
MegswCHzMgCI (20 mol%)
+ i-PrMgBr
(1.1 equiv) L\C\ (110 mol%)
THF 0¢C,2h
72% 25%
with ZnCl 5 (10 mol%): 39% 58%
without catalysts 30% 65%
ZnCl, (10 mol%)
MegswCHZMgCI (20 molo)
+  EtMgBr Et
(L1 equiv) Licl (110 mol%)
THF,0C,2h
80% 16%
with ZnCl , (10 mol%): 28% 65%
without catalysts : 18% 80%
ZnCl; (10 mol%) HO i-Pr
Me3S\CH2MgCI (20 molo)
+  i-PrMgBr
(1.1 equiv) LICI (110 mol%)
THF,0C,2h
82% 0%
with ZnCl 5 (10 mol%) 49% 0%
without catalysts : 41% 0%
ZnCl; (10 mol%) HO Me HO H
Me3SiCH,MgCl (20 mol%)
Mgl o qomorn > ]
(1.1 equiv) (110 mal%) 's 'S
THF,0C,2h
91% 0%
with ZnCl ; (10 mol%): 62% 0%
without catalysts 48% 0%
; &
ZnCl, (10 mol%) o Q Ho H
MgBr  MesSICHoMgCI (20 mol%) =
—_—
LiCl (110 molo) ‘
THF,0C,2h
(1 1 equiv) 82% 0%
with ZnCl , (10 mol%): ~ 39% 0%
without catalysts : 49% 0%
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(molar ratio =1:2.5:1.6)

ZnCl, + NaOMe + | i-PrMgCl O
[ 20 J N HNPAr (Ar:F‘h(la) )

SAr Ar = 1-Naph (1b)
i-Pr
o . OH
+ i-Pryzn (10 mol%)
R™ "H (3 equiv) solvent free, rt, 2 h R'®

Product, yield, enantioselectivity, and catalyst

OH OH OH OH
© ) S O
© ©
O O Gty 'y
MeO cl

95%, 96% ee (1la) 90%, 80% ee (1a) >99%, 95% ee (1a) 86%, 90% ee (1b)
OH OH OH
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(from n-CgHyCl-LiCl + Mg )
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Ph Ph
(20 mol%)

Toluene-THF, rt, 12 h
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