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Development and Application of Dynamic Kinetic Resolution Reaction via chiral
pi-allylpalladium complex

Hiroya, Kou
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We had found dynamic kinetic resolution reaction, which proceeded via
pi-allylpalladium complex including unusual carbon-carbon bond formation reaction. Thus, we have started
our research to establish the optimized reaction condition and utilize its product for the
enantioselective synthesis of biologically active compounds as our object.

As results, we established the synthetic route of the starting material and clarified a requirement of
the substrate to obtain high enantioselectivity. Moreover, we successfully optimized the solvent and
reaction temperature, and established to generate chiral Pd(0) complex in situ. Although we also
clarified both of chemical yields and enantioselectivity are influenced by the electronic effect of the
substituent on the aromatic ring, elusidation of the mechanism for DKR is underway. By the way, we
successfully achieved the stereoselective construction of the chiral quaternary carbon center on benzylic
position.
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N 5 mol% Pd,(dba);»CHCl; Ra
10 mol% 7
oy fluorobenzene, t, time @Q Q\Wi))
e 2 Nozo PPh, N
(#)-5 R =H R2=H g E;g;a (9-PHOX (7)lBu
()-53a R! =H, R?=Me (R39-54
(£)-53b: Rl =Me, R”?=H (2R39-16
(#)-50: R! = H, R?=Ph
1 2 time yield ee
D S (O W2 L
1 H H 12 84 54
2 H Me 19 8(92) 9
3 Me H 20 4 (82) 38
4 H Ph 24 5 (58) 0
a: Figure in parentheses is recovery yield of starting
material.
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N 5 mol% Pdy(dba);*CHCl; M @\( o
10 mol% 7 |
NOY solvent, rt, 24 h @Q PPh, N J
= NOZO Bu
50 Ph @R39-16 (9-PHOX (7)
yield ee
entry solvent (%) %)
1 acetonitrile 14 (65) 66
2 THF 44 (49) 89
3 1,4-dioxane 19 (47) 90
4 1,2-dichloroethane 60 (34) 76
5 toluene 49 (25) 94
6 benzene 61 (13) 93
7 a,o,0-trifluorotoluene 55 (23) 90
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a: Figure in parentheses is recovery yield of starting
material.
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N 5 mol% sz(dt‘:);-(‘llcl; = o
NOY benz::e, te]m/pj 2n E:\(Q PPh, I\ll\)
= NOZO Bu
(#)-50 Ph (R3S-16 (S-PHOX (7)
entry temp (°C) yield (%) ee (%)

1 10 31 (60) 94

2 15 34 (64) 92

3 20 12 (86) 92

a: Figure in parentheses is recovery yield of starting
material.
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oh NO, NO,
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Conditions
a 10 mol% Pd(PPhs),, benzene, reflux
b: 10 mol% 56, sodium diethyl malonate, benzene, 10°C
.. yield ee
substrate condition product %) %)
a (2R39)-16 58 >95
(5-0 b (2R3S-16 82 >95
a (2S3R)-16 59 >95
(R-50 b (2R3S)-16 77 91
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10 mol% 56

NaCH(CO,Et),
—_—
benzene, 10°C

\O\/ (2R39-57: R = Me
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+)- = e o
SR
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entry R product (%) (%)
1 Me (2R39-57 66 94
2 OMe (2R39-58 52 93
3 CO,Me (2R39-59 94 84
4 F (2R39)-60 71 93
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