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Polymer-Supported Chiral Dirhodium(ll) Complex for Asymmetric Reactions
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(1) A highly effective immobilization of Rh(Il) complex has been achieved by copol
ymerization of dirhodium(1l) complex-containing monomer with styrene and flexible cross-linker.
(2) The polymer-supported chiral fluorinated dirhodium(ll) complex catalyzed the amination of silyl enol e
thers with {N—(Z-nitrophenylsulfonyl)imino]phenyliodinane to provide amino ketones in high yields with hig
h levels of enantioselectivity and could be used up to 20 times as the catalyst readily withstood stirring

in the presence of the solid reactant.

(3) The polymer-supported chiral chlorinated dirhodium(11) complex promoted intermolecular carbonyl ylide
cycloaddition reactions in CF3C6H5 under continuous flow conditions, where high yields as well as high lev
els of enantioselectivity and turnover number were achieved.
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Table 1. Enantioselective Amination of Silyl Enol Ether 12 Catalyzed by
Rh(ll) Complexes

1. Rh(ll) catalyst

OSIEt CHaCl,, —20 °C
o NsN=IPh —_— Ph\)LMe
Me 2.aq TFA
12 13 NHNs
Z:E=96:4 Ns = 2-NO,CgH,4S0, 14
(1.1 eq)
entry  Rh(ll) catalyst mol % cycle time,h yield, % ee, %
1 Rhy(S-TFPTTL), 2 - 3.5 93 94
2 1 5 1 20 94 92
3 1 5 10 30 94 88
4 1 5 15 48 95 89
5 1 5 20 72 95 91
(A)

polymer beads 11

NsN=IPh (insoluble)

(8) polymer beads 11

after 20 cycles

products in liquid phase

stirring bar

Figure 1. Photographs of the Rh(ll) catalyst 11 (A) immediately after
addition of NsN=IPh (13); (B) after 72 h of stirring (Table 1, entry 5).
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Table 2. Enantioselective Intermolecular Cycloaddition of 2-Diazo-3,6-
diketoester 15 with Styrene (9) Catalyzed by Polymer-Supported Rh(ll)
Complexes 20a—c

Ph

! Rh(ll) catalyst
\Eo;tcozxsu @_\ (1 mol %) COBu
A\ CF305H5 23°C
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entry Rh(ll) catalyst yield, % ee, %
1 20a 56 99
2 20b 64 99
3 20c 69 99
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Table 3. Enantioselective Intermolecular Cycloaddition of 2-Diazo-3,6-
diketoester 17 with Phenylacetylene (18) under Continuous Flow
Conditions

Ph

Np
Me.__O |L.CO,Bu . _ Rh(ll) catalyst Me CO,Bu
o CF4CgHs, 23 °C
18 o
17 19

entry Rh(ll) catalyst mol % time, h yield % ee %
1 Rhy(S-TCPTTL), 1 1 82 97

2 Rhy(S-TCPTTL), 0.1 1 55 91

3 Flow-Reactor 1 0.1 75 97

4 Flow-Reactor 0.1 1 74 97

5 Flow-Reactor 0.01 10 78 97

6 Flow-Reactor 0.0067 15 78 97

|solated yield. ?Determined by HPLC analysis. ¢ A solution of diazo-diketoester
(21.6 g, 90 mmol, 0.2 M) and phenylacetylene (27.6 g, 270 mmol, 3 equiv) in
CF3CgHs was added at 30 mL/h for 15 h. Turnover numbers (TON): 10,319.
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