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Figure 1. Crystal Structure of (S,S)-TaDiAS 1a and Newly Designed Catalyst 1b SR O i
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Scheme 1. Catalytic Asymmetric Michael Reaction (Acrylate) Scheme 2. Catalytic Asymmetric Michael Reaction (MVK)
acrylate (1.5 equiv) methyt vinyllketone (1.5 equiv)
Ph _N._COzBn (S,S)-TabiAS 1ba (10 mol %) Ph N \/COZBn Ph N vC02R1 (S,S)-TaDiAS 1 (10 mol %) Ph /N \E/COZR1
Cs,C03 (50 mol %) Ph i _CO.R! Cs,C0;3 (50 mol %) Ph  \_COMe
Ph 2p chlorobenzene, ~30 °C 3\/ 2 Ph R1= ‘gu: g: chlorobenzene, -30 °C 3\/
n:
----------------------------------------------------------------- M . 5 H 0, 9
SCOMe S COE S~ COBn SCOzBu | entry catalyst time (h) yield (%) ee (%)
! 12 h, 96%, 88% ee 13h 11h 24 h 18 1a 48 4 62
E 1a: 12 h, 84%, 81% ee 92%, 88% ee 96%, 87% ee 44%, 84% ee; 2 1ba 24 91 66
'{ 1bb: 24 h, 68%, 83% ee ' 32 1bb 24 92 71
1\1bc: 24 h, 42%, 70% ee 1 42 1be 24 46 28
i . !
"""""""""""""""""""""""""""""""""" 50 1bb 48 93 80

a) 1 equiv of Cs,CO3 was used.
b) Reaction was performed in 1,3-diF-benzene at -60 °C with 2b.
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Scheme 4. Catalytic Asymmetric Mannich-type Reaction NHBoc
R {)
Ph YN COfBu,  NBoc  (S.8)-TaDiAS 1ha (10mol %) R J\rcoz Bu
P 1y Cs5C0; (2-5 equiv), PhF N Ph
h o R 8a-i 9a-i Y
Ph
. | | M ) | ;
O& @% O“u e o (j"ﬂ» R ph R N TBSO"
s8a  MeO 8b Me 8c O 8d E 8e s g 8g 8h 8i
-35°C -45°C -45°C -45°C -30°C -30°C -30°C -30°C —45°C
36h,94%, 77% ee 12h, 96%, 90% ee 12h, 92%, 88% ee 36 h, 94%, 73% ee 21 h, 94%, B1% ee 3 h, 89%, B3% ee 19 h, 95%, 75% ee 12 h, 89%, 70% ee 36 h, 62%, 65% ee

synfanti = 89/1 synlanti = 99/1 synianti = 99/1 synfanti = 99/1 synlanti = 97/3 synlanti = 99/1 yn/anti = >20/1 ynlanti = >20/1 Y ti = >20/1

Scheme 5. Synthesis of Nemonapride (racemi)
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TBSO COtBu 2 z-2 T8SO 2B 2 Ho COtBu 8 0, b o,c
Ne _Ph MeOH 2) NaBH,, MeOH . HN_ _Ph THF HN. _Ph PrNEt, CHyCl Bn
9 Y t 4°C 0 85 (;;eps) 24h 190~ 4°C, 30 min. It
0 0
85%ee  pn 99% 98% recrystallization (2 times)

36%, >99/ ee
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, ¢ % c CNBn
_LiAH, O Mel  AIBN (cat) Me‘m[ \  CF,COOH " N IZ _CHClp, 20°C _ Ij‘\
T O N©  THF.t  toluene Bn  CHLCht M N yeun oMe  215,CHCL 1

4°C— 1t reflux, 3 h Bn MeHN OMe
8% 13 80% ' 14579, 15 quant. | 16 72% (2 steps) (+)-nemonapride (17)
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Scheme 6. Catalytic Allylation of Ketoimines /K< CuF-3PPh; (1 mol %)
* P B

R1 R2

NBn
18a: X =H 45°C, 2 h, 94%
NBn  18b:X=3-Me 45°C, 1.5h, 3% /\)\ \(u\
~ 18c: X = 3-OMe 45 °C, 1 h, 94 C /\)k
x 1gd ))é=3OM 45°C, 1 h, 9 18g 18h 18i 18j 18k 181
e: X = 4-OMe 45 °C. 5 h, 93%
A 18f X = 4-Cl 45°C15h 96% 45°C, 0.5 h, 98% 45°C, 4 h, 92% 45°C, 1h,94% rt,1h, 85% rt, 1 h, 96% t, 1h, 96%

(Cu: 5 mol %)
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Scheme 7. Catalytic Asymmetric Allylation of Ketoimines

1 1
NEn . o CuF-(R,R)-cyc‘lo?entyI-DuP};lOS (10 mol %) NHBn E QP S
e : LIO'Pr (30 mol %) I !
~, N | ~ '
R AP0 ‘BUOH (1.0 equiv, slow addition 2 h) R ; O ;
18 19 ° 20 1 '
(3.0 equiv) toluene, 0 °C : 21 :
. (R.R)-cyclopentyl-DUPHOS
NB 18a: X =H 0.5 h, 92%, 89% ee NBn NB NB
N 18b:X=3-Me 1h, 96%, 91% ee n n
N 18¢: X =3-OMe 1 h, 97%, 93% ee OO Ph/\/[k Ph/\)J\
X—:‘ 18d: X = 3-F 1h, 89%, 87% ee 18 18k
‘ F 18e: X = 4-OMe 24 h, 76%, 85% ee 189 o,
18 X =4-Cl 24 h, 82%, 81% ee 12 h, 88%, 92% ee 2h, 84%, 12% ee” 2 h, 98%, 23% ee*
*(R,R)-Pr-DUPHOS was used as ligand.
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Scheme 8. Proposed Catalyst Cycle
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