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Catalytic Asymmetric Michael-Type Reaction via Decarboxylative Nucleophile Generation
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Scheme 1. Substrate Options
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Scheme 2. Decarboxylative Nucleophile Generation

1a

1a

HOOC_ CN

R!

>

COOMe

4a
CN

2a

P
*< \CuX
p-

CuOAc (20 mol %)
(R)-DTBM-SEGPHOS (20 mol %)

(R)-DTBM-SEGPHOS (10 mol %)

THF (0.5 M), 40 °C

no reaction

CuOAc (10 mol %)

>

THF (0.5 M), -30 °C
83% yield, 1/1.7 dr, 76% ee

a

S DICFEMAR AT 21T o7 & 2 A BURRE O A ik

RTT AT AT DIRMB YT AT UARRMEE =S F AR RICHES T2 2R8AL
72, —40°C T, 0.02M ® BuOMe H', CuF-DTBM-SEGPHOS ## {4 & O} cobalt benzoylacetonate ¥s /Il
HEETICBWT, = bt b7 001V T ) INRUBR2 ZIGSEDHZ LT, B 3 N
BHi, fm dr>1/99, ee>99%E T, VT AT LARIRME L o FA®RREZm L35 2 L
(AP L7 (Table 3), Z DORUSFMITEEG, BE=raA L7 ¢ LRG3 L Ci Al pg T

D,

Table 3. Catalytic Asymmetric Decarboxylative Michael Reaction
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entry product yield@ (%) drP ee® (%) } entry product yield® (%) dr*  ee® (%)
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a Combined yield of diastereomers. ° Diastereomer ratio determined by 1H NMR spectroscopy.

¢ Enantiomeric excess of the major isomer determined by chiral HPLC.
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Table 5. Optimization Studies

CN Metal Source (10 mol %) O:N
O oyt —me L
' NC
1a 2a . 3aa’ O N F><0
entry Metal Sources Ligands yield@ (%) dr°(anti/syn) eeC (%) ZN F o PPhy
PPh 3 PPh,

1 CuOAc (R)-QUINAP 40 5.1/1 15 OO : ) Z 4 :
2 CuOAc (R)-DIFLUORPHOS 63 2.2/1 5 (RrQUNAP (R-DIFLUORPHOS
3 CuOAc (S)-(R)-Taniaphos(Ph,) 38 3.2/1 47 pPh, on,
4 CuOAc  (R)-(S)-NMe,-PXyl,-Mandyphos 88 1.8/1 64 . Fe
5  AgOAc  (R)-(S)-NMe,-PXyl,-Mandyphos 74 1.711 49 i Fe "PPhy A,fi(”*
6 Pd(OAc), (R)-(S)-NMe,-PXyl,-Mandyphos 9 3.2/1 21 (S)-(R)-Taniaphos(Phy)  (R)-(S)-NMeg-PXylo- Mandyphos

. . ) . ) . (Ar = 3,5-Me-CgHg)
a Combined yield of diastereomers. P Diastereomer ratio determined by 1H NMR spectroscopy.

¢ Enantiomeric excess of the major isomer determined by chiral HPLC.
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Scheme 6. anti-Selective Catalytic Asymmetric Decarboxylative Michael Reaction
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R @AR\Z MS5A (300 mg/mmol), THF (0.1 M), -20 °C 1NC "R2
1 2 yield: up to 99% 3
R' = phenyl R2 = alkyl, dr: up to 3.6/1
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