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Catalytic Asymmetric Synthesis of Chiral Transition-Metal Complexes by the Use of Mo
dern Organic Transformation
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Kinetic resolution of 1,2-diallylferrocene derivatives by Mo-catalyzed asymmetric
ring-closing metathesis (ARCM) gave the corresponding (4,7-dihydroindenyl)iron(l1l) derivatives in good yie
Ids with high enantioselectivity. In the same way, desymmetrization of (1,2,3-triallylindenyl)-metallocene
s by ARCM provided the corresponding (1,4-dihydrofluorenyl)-metallocene derivatives in high ee"s.

The Cs-symmetric zirconocenes could be converted to the corresponding C3-bridged planar-chiral ansa-zircon

ocenes by ARCM with high enantioselectivity. The obtained planar-chiral ansa-zirconocene complexes could b

e applicable to the asymmetric carbometallation reaction as catalysts.

Kinetic resolution of the racemic planar-chiral (arene)chromium complexes was realized by Mo-catalyzed ARC
M with excellent enantioselectivity. The optically active (bromoarene)chromium complex thus obtained is an
excellent precursor to various planar-chiral (arene)chromium complexes.
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Figure 1. Examples of synthetically useful chiral
transition-metal complexes.
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Scheme 1. Mo-catalyzed enantioselective kinetic
resolution of planar-chiral 1,2-diallylferrocene
(above) and enantioselective desymmetrization of
planar-prochiral 1,2,3-triallylferrocene (below).
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Scheme 2. Mo-catalyzed enantioselective
desymmetrization of planar-prochiral

zirconocenes forming chiral ansa-zirconocenes.

(3) AHFHBRX ¥ s ARIBIC X 2 HAFK
(7 L —) 7 a LB A T &K
HABFTZ L —v 7 u biikid, HMAKASY
nl UHE RS SRENE T 7 LVEREE
A, TH B, MADRHMLEAF XY
ARG X BHAF A Y 0t VEHOARFS
Bz 7L —vr7aliike g e T3 K
JENEWRT 5 2 2l AT,

H1
R! R!
@~ g =
(1omol %) . .
OC//Cr\P benzene P/C\r\oo + OC//Cr\P
oC R3, R3, C Ra;\/&
rac:s  R? 6 5 R2
P Me
a R'=Me, R?=Me, R®=Ph '
b: R =Et, R2=Me, R®=Ph : Bu ’ Me
G:R!=BrRZ=Me, RS =Ph oy Pro N o
d R' =Me, R?=Me, R®=Pr - Me Mo-O
- R1 = 2 _ 3_
e R'=Me, R2=H, R3=Ph 'BuMe
substrate condmons product 6 recover 5 kre‘

18 h  95% ee (44%)
50 40°C,12h 95% ee (42%) 63% ee (55%) 75
5¢  40°C.12h 97%ee (47%) 89% ee (50%) 198
5d 40°C,8h 90% ee (49%) 98% ee (42%) 87
5e 23°C.1h 14% ee (14%) 3%ee (69%) 1.4

88% ee (50%) 114

Scheme 3. Mo-catalyzed enantioselective kinetic
resolution of planar-chiral phosphine-coordinated
(m-arene)chromium complexes 5.
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Scheme 4. Stereoretentive conversion of (S5)-6¢
into various planar-chiral (;-arene)chromium
complexes.
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Scheme 5. Two representative examples of
asymmetric reactions catalyzed by Rh/(S)-6c¢.
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