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Deracemization of sodium chlorate in the presence of sodium dithionate

INTRODUCTION

-Deracemization via crystallization has the advantage to give access to 100% yield of pure enantiomers in the solid state. 1 -Achiral inorganic salt sodium chlorate (NaClO 3 ) crystallizes in a chiral space group P2 1 3 giving rise to two enantiomorphic crystals (Figures 1 and2). 2,3,4 -While deracemization of NaClO 3 by attrition (i.e. Viedma ripening) has been widely described, 5 temperature cycles induced deracemization (TCID) has been specifically used for organic compounds. 6,7 -Sodium dithionate (Na 2 S 2 O 6 ), as impurity, generates morphological and growth kinetics changes of NaClO 3 crystals. 8 Via the similar geometry of the ClO 3 -ions and the SO 3 -moiety of the dithionate ions, Na 2 S 2 O 6 docks onto {1 1 1 } faces of NaClO 3 (Figure 3) and triggers the secondary nucleation of the counter NaClO 3 enantiomorph giving a phenomenon of epitaxy (Figure 4). 9 

Figure 2

 2 Figure 2 Crystals of NaClO 3 from aqueous solution observed under polarized light.

Figure 3

 3 Figure 3 Crystal of NaClO 3 showing the tetrahedral morphology, obtained by evaporation of solvent at room temperature in presence of Na 2 S 2 O 6 .

Figure 4

 4 Figure 4 Epitaxy of NaClO 3 showing two opposite handedness obtained by evaporation of solvent at room temperature in presence of Na 2 2 O 6 . Figure 1 Enantiomorphic structures of NaClO 3

6 *

 6 is significantly delayed by the presence of Na 2 S 2 O No epitaxy observed in samplings.  What is the effect of Na 2 S 2 O 6 on the system during the delayed period?  higher amount of Na 2 S 2 O 6 totally block deracemization? ATTRITION  Total deracemization of NaClO 3 toward expected final ee via attrition. No specific effect on attrition enhanced deracemization. Deracemization Deracemization in presence of Na 2 S 2 O 6 (0.5%mol) TCID  First deracemization of NaClO 3 via temperature cycles.  No epitaxy observed in samplings  Significant delay of NaClO 3 deracemization via TCID in the presence of Na 2 S 2 O 6 . Perspectives Influence of higher amount of Na 2 S 2 O 6 on deracemization. Investigation of the Na 2 S 2 O 6 impact during the delayed period in TCID experiments. No specific effect of Na 2 S 2 O 6 on NaClO 3 deracemization. → Could higher amount of Na 2 S 2 O 6 influence NaClO 3 deracemization? /!\ Higher amount of Na 2 S 2 O 6 could hamper growth step of crystals /!\
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