
2 0 1 5  ©  T H I E M E  S T U T T G A R T  •  N E W  Y O R K 57

S . X U,  A . O D A ,  E . - I . NE G I S H I *  ( P U R D UE  U N I V E R S I T Y,  WE S T  L A FA Y E T T E ,  US A)
Enantioselective Synthesis of Chiral Isotopomers of 1-Alkanols by a ZACA-Cu-Catalyzed Cross-Coupling Protocol
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Enantioselective Zr-Catalyzed Carboalumination 
Plus Cu-Catalyzed Cross-Coupling

Significance: Deuterium-labeled chiral com-
pounds can be excellent tools for probing reaction 
mechanisms. Commonly used strategies for their 
synthesis include the use of chiral auxiliaries in 
stoichiometric quantities (J. Haesler et al. Nature 
2007, 446, 526). The authors present an asym-
metric zirconium-catalyzed carboalumination. Fol-
lowing ee upgrades by lipase treatment, deuteri-
um was incorporated to generate cryptochiral 
molecules (G. Zhang et al. J. Am. Chem. Soc. 
2006, 128, 6026).

Comment: The products of the zirconium-cata-
lyzed reaction were produced in modest ee’s (80–
88%), which were then upgraded to >99% ee by 
lipase treatment. Introduction of deuterium was 
accomplished by treatment with LiAlD4 or via cop-
per-catalyzed cross-coupling. The enantiomeric 
ratios were determined via Mosher’s method (see 
recent Review below).

Review: J. M. Seco, E. Quiñoá, R. Riguera Chem. 
Rev. 2004, 104, 17–118.

Zr catalyst (5 mol%),
 R3Al (1 equiv), MAO or IBAO (1 equiv)
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Zr catalyst (1–5 mol%),
 R3Al (1 equiv), IBAO (1 equiv)
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30% yield from silanol
≥99% ee
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24% yield from silanol
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25% yield from silanol
≥99% ee

D3C

CH2Cl2 (0.67 M), 0 °C to r.t., overnight
then, I2

LiAlD4 or 
Li2CuCl4, CD3MgI

CH2Cl2 (0.4 M), 0 °C, 18 h
then, O2

then CuCl2, RDMgX
then TBAF

SYNFACTS Contributors: Mark Lautens, Zafar Qureshi
Synfacts 02012015, 11(1), 0057 Published online: 15.12.20141 8 6 1 - 1 9 5 8 1 8 6 1 - 1 9 4 X
DOI: 10.1055/s-0034-1379690; Reg-No.: L15614SF ©Georg Thieme Verlag  Stuttgart · New York

Category

Metal-Catalyzed 
Asymmetric 
Synthesis and 
Stereoselective 
Reactions

Key words

zirconium

neomenthylindenyl 
ligands

cryptochirality

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


