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Development of Solvent-induced Chirality Switching Resolution Method
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We have investigated the scope of chiral carboxylic acids in the
solvent-induced chirality switching optical resolution. It was found that mandelic acids with a
halogen substituent on the meta position could be enantioseparated and their stereochemistry was
changed dependent on the used crystallization solvents. Based on the results of crystallographic
analysis of the diastereomeric salts, it was suggested that the incorporation of the solvent in the
salt with hydrogen bonds changed the stability of each salt, which resulted in the switching of
chirality of the deposited salts.
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MA-Me, MA-Et . Solvent .
Acid Solvent ratio (%) Yield (%) Ee (%)
MA-Me MA-Et MA-Me H,0 - 75 90 (R)
MA-Me  50% EtOH 0 54 85 (R)
0.5 MA-Me 1,4-dioxane 0 39 79 (R)
i MA-Et H,0 Not crystallized
R MA-Et  50% EtOH 0 86 60 (R)
MA-Et CHCI, 0 94 61 (R)
o-CI-MA, m-CI-MA, p-CI1-MA
(-)-ADPE CI-MA
: Solvent .
Acid Solvent ratio (%) Yield (%) Ee (%)
0.54 0-CI-MA H,O - 58 75
’ 0-CI-MA  50% EtOH Not crystallized
m-Cl-MA H,O - 47 61 (S)
©) m-Cl-MA i-PrOH 90 45 85 (S)
m-CI-MA  s-BuOH 150 49 66 (R)
) m-CI-MA CHCI, 0 57 81 (S)
p-CI-MA H,O - 137 9(5)
Q) p-CI-MA i-PrOH 0 67 63 (S)
p-CI-MA  1,4-dioxane 0 90 62 (S)
m-Br-MA, m-1-MA
(-)-ADPE m-X-MA
. Solvent .
Acid Solvent ratio (%) Yield (%) Ee (%)
m-Br-MA H,0 - 111 37 ()
m-Br-MA i-PrOH 150 55 89 (S)
m-Br-MA  n-BuOH 70 61 10 (R)
m-I-MA H,0 - 92 44 (S)
0.5 m--MA  t-BuOH 0 66 78 (S)

m-I-MA n-BuCH 100 81 78 (R)




m-Cl-MA  (-)-ADPE

(S)-m-CI-MA  (-)-ADPE

(R)-m-C1-MA  (-)-ADPE

(S)-m-CI-MA  (-)-ADPE (R)-m-CI-MA  (-)-ADPE

(S)-m-CI-MA  (-)-ADPE

(R)-m-CI1-MA (-)-ADPE

(S)-m-CI-MA  (-)-ADPE  i-PrOH (R)-m-CI-MA  (-)-ADPE
S-BuOH
HPA
ADPE
HPA
HPA PEA, Me-PEA, Me,-PEA

PEA Me2-PEA CH, CH, CH,
Me-PEA NH, n-CHs rIrCH-" Q
H CH, P=0
HO OH
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