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Applications and development of highly active nickel catalyst for
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Asymmetric hydrogenation reactions of a-amino aromatic ketone using the nickel
catalyst prepared from nickel acetate tetrahydrate, the chiral bidentate phosphine
ligand, and NaBArF were examined. It was found that highly anti- and
enantioselective selective asymmetric hydrogenation through dynamic kinetic
resolution (DKR) proceeded in the presence of sodium acetate (1 equiv) as a base and in
toluene under hydrogen pressure (100 atm).
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x1 H, (100 atm)
i 0,
o Ni(OACc); (10 mol%) OH

achiral ligand (10 mol%)
/@)\/ additive (10 mol%) /@/k/
NHgeHC| Dase NHo*HCI

(S)-1 CF3CF,0H, rt, 24 h anti-2

entry ligand additve base (equiv) yield (%) anti/syn

1 dcpm  NaBArF  NaOAc (1) NR

2 dcpe  NaBArF NaOAc (1) quant >95:5

3 dcpp  NaBArF  NaOAc (1) 16 -

4 dcpb  NaBArF  NaOAc (1) trace

5 dppe NaBArF NaOAc (1) NR

6 dppf  NaBArF NaOAc (1) NR

7 dcpe - NaOAc (1) NR

8 dcpe  NaBArF - 4 -

9 dcpe  NaBArF NaOAc (0.5) 24 >05:5

dcpm: bis(dicyclohexylphosphino)methane

dcpe: bis(dicyclohexylphosphino)ethane

dcpp: bis(dicyclohexylphosphino)propane

dcpb: bis(dicyclohexylphosphino)butane

dppf: bis(dicyclohexylphosphino)ferrocene

NaBArF: sodium tetrkis[bis(3,5-trifluoromethyl)phenyllborate
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2 H, (100 atm)
o Ni(OAc), (10 mol%) OH

chiral ligand (10 mol%)
/©)K‘/ NaBARF (10 mol%) /©/k/
—_— - H
NH,*HCl NaOAc (1 equiv) RIHZ-HCI

solvent, rt, 24 h

(rac)-1 (1R,25)-2
entry ligand solvent yield (%) anti/syn ee (%)

1 (R.Sp)-3a  CF4CH,0OH 94 90:10 17

2 (R,Sp)-3a CH,Cl, 68 98:2 70

3 (S,Rp)-32 PhCH3 75 >99:1 78

4 (R,Sp)-3a PhCH, 82 >99:1 762

5 (R,Sp)-3b PhCH3 92 >99:1 86

6 (R,Sp)-3¢ PhCHg 92 >99:1 6

7 (R,Sp)-3d PhCHj, NR

r2  (RSpy3a Rl=Ph,RZ=Cy
| (R,Sp)-3b: R = 3,5-Me,-4MeOPh, R? = Cy
RY Q P
\p; Fe " “R? (R,Sp)3c: R'=Cy,R?=Cy
R4S e (R,Sp)-3d: R = Ph, R = 'Bu
Cy = Cyclohexy!

a) (1S,2R)-2 was obtained in stead of (1R,2S)-2
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DM, TOTF T AEREITE L <IET
L7~ (entry6, U= 92%, anti/ syn=>99 :
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Ha (100 atm)

o 3a or 3b-NaBARF-Ni o QH
/©)K/ complex (10 mol%) /©/K/ + /@/\/

H —_—_— i i

NH,eHcl NaOAcC (1 equiv) NH,HCl NHa+HCI
()1 AcOH, rt, 24 h i
(1R,2S)-anti-2 (1S,28)-syn-2
yield anti/syn
(R,Sp)-3a-Nicomplex  42% 18: 82 40% ee 97% ee
(S,Rp)-3a-Nicomplex  62% 86: 14 92% ee 17% ee
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S OKEFIC L 7 o FAE A2 TR &
LCHEZEEEZDZENTED,
ASGRNC BT D Ni RO BB
T AR 31T, WEROAREFKZL

3
% o H, (100 atm) oH

Metl-chiral ligand complex
(10 mol%) /@/K/
NH,*HCl NaOAc (1 equiv) NHz-HCI

solvent, rt, 24 h

(rac)-1 (1R,25)-2
entry Metl-chiral solvent  vyield (%) anti/syn ee (%)
ligand complex
1 Ru-(R)-BINAP CH,Cl, NR -
2 r(R)-MeOBIPHEP ~ ACOH 70 95:5 10

3 Rh-(S,5)-MeDuphos CFsCH20H  trace

i % filifed=2 Ru<° Rh A% o —7 2
2 N OARFARFACROSIZEA L TH K
BT EAEHEIT LW E MR SN
(entries 1 and 3).,
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THTHDHFF LMD Ir-(R)-MeO-
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=4 o H, (100 atm) oH
Ni(OAc), (R,Sp)-3b
Ar R NaBARF Ar/‘\__/R
e O T e
(rac)-4 3. lemp, (1R,2S)-6
entry Ar Ni(;fﬁ%ﬁ temp yield (%) anti/syn ee (%)
1 p-MePh Me 10 1t 94 >99:1 86
2 p-MeOPh Me 10 1t 22 >99:1 85
3 p-MeOPh Me 30 i3 92 >99:1 75
4 p-CFgPh Me 10 t 82 80:20 63
5 m-MePh Me 10 r 90 >99:1 85
6 o0-MePh Me 10 s 76 >99:1 61
7 p-MePh Pr 10 1 21 >99:1 9
8 p-MePh Pr 30 i3 92 >99:1 86
9 p-MePh Pr 10 50 90 >99:1 69
10 p-MePh Bn 10 rt 92 >99:1 84
11 p-MePh® Bn 10 it 90 >99:1 74"
12 Ph Me 10 i3 86 >99:1 76
13 Ph Et 10 1t 94 >99:1 85
14 Ph "Pr 10 it 91 >99:1 82

a) (S,Rp)-3a was used instead of (R,Sp)-3b.
b) (1S,2R)-6 was used instead of (1R,2S)-6.
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