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Entry RX
1a-e 2a-e

Yield a % de Yield b % ee

1 c a 80 >99 49 >96 c

2 c b 77 >98 NA NA

3 c c 77 >99 64 >98

4 c d 97 >99 69 >99

5 c e 78 >99 50 >97 d

a) 2 steps yield, b) overall yield from Gly complex , c) (R)-Gly complex was used. d) enantiomeric excess of free amino acids
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Conclusion

Our Technology  : L-D interconversion

Time Course Analysis of Interconversion; 
Diastereomeric Ratio of (S,S)/(S,R) Trp-complex

Synthetic application 1: L-D Interconversion

Entry AA Yield
Ratio a

(S,R) : (S,S)
1 L-Phe 91% > 97 : 3c

2 L-Leu 89% > 96 : 4c

3 L-Trp 84% > 97 : 3c

4 L-Met 97% > 97 : 3c

5 L-Gln 87% > 96 : 4c

6 L-Glu 82% > 94 : 6b

7 L-Lys 81% > 96 : 4c

8 DL-Phe 86% > 97 : 3c

9 DL-Ala 85% > 97 : 3c

10 DL-Val 80% > 97 : 3c

11 DL-Tyr 98% > 96 : 4c

a) based on reverse phase HPLC analysis  b) based on 1H NMR analysis  c) determined on the free AA after disassembly

Synthetic application 2 : Alkylation/Isomerization and Disassembly

Reaction with Various Electrophiles
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Molecular Structure of Ni(Ⅱ)-Complex with Trp

0

50

100

0 10 20

(S,R) (S,S)

[h]

Alkyl halide
Michael acceptor

Aldehyde

: Prof. Dr. Vadim A. Soloshonok (University of the Basque Country, IKERBASQUE)



Synthetic application 3 : Michael addition

Michael addition

Entry
Michael 
acceptor

3a-c 4a-c

Yield % de Yielda % ee

1 a 69% >96 39% >99

2 b 87% >99 42% >99

3 c 66% >99 NA NA

a) overall yield from (R)-Gly complex

Products

Entry RX
5a-c (crude) 5a-c (pure) 6a-c

Yield % de Yield % de Yielda % ee

1 a 99% 76 61% >99 55% >98

2 b quant. 84 74% >99 44% >99

3 c 97% 83 47% >99 NA NA

4b d quant. 79 49% >99 22% >98

5 e NA 79 40% >99 NA NA

Synthetic application 4 : Dialkylation

a) overall yield from from (R)-Ala complex b) NaOH, DMF, 0°C

4-Chloro-D-phenylalanine
>98% ee

L-Allylglycine
>96% ee

3-(2-Naphthyl)-D-alanine
>99% ee

3-(3-Pyridyl)-D-alanine
>97% ee

(S)-a-Allylalanine
>98% ee

(S)-a-Methylphenylalanine
99% ee

(S)-a-Methyl
-4-fluorophenylalanine

(R)-S-Benzyl-a-methylcysteine
98% ee

(S)-O-Benzyl-a-methylserine

(1R,2S)-1-Amino-2-
vinylcyclopropanecarboxylic acid

99% ee

Ligands

1．Soloshonok-Hamari Ligand 
For  L-D interconversion and Alkylation 

(S)-Ligand (R)-Ligand

2．Other  Soloshonok Ligands

(S)-Ligand
For α-Methyl-
substituted amino acid

(S)-Ligand
For an early Stage

Advantage

① Remarkably high yield high enantioselectivity
② Easy handling
③ Recyclable of the ligand 
④ Cost effective
⑤ No special equipment needed
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