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PEETIKAMOL KONGSAMAI : SEPARATION OF DL-ASPARAGINE
ENANTIOMERS USING CRYSTALLIZATION INHIBITORS. THESIS

ADVISOR : ASST. PROF. CHALONGSRI FLOOD, Ph.D., 250 PP.

PREFERENTIAL CRYSTALLIZATION/TAILOR-MADE ADDITIVES/CRYSTAL

GROWTH RATE/ NUCLEATION/INDUSTRIAL CRYSTALLIZATION

Many products from the pharmaceutical, food and agrochemical industries are
chiral compounds. Normally, only one enantiomer from racemic mixture is wanted
because the other enantiomer did not have a benefit, and sometimes it is harmful.
Therefore, the separation of enantiomers is interesting. This research is interested in
preferential crystallization (PC) because this method is easy to operate, low cost, and
gives a high yield of product. However, the main problem of this method is the
spontaneous primary nucleation of counter enantiomer.

In this research, we investigated the use of tailor-made additives, which is any
additive that can change the crystallization in a desired way. We investigated the effect
of these additives to the solubility, metastable zone width (MSZW), crystal growth rate,
nucleation rate, the PC process, and crystal size distribution (CSD) by using
DL-asparagine monohydrate (DL-Asn-H20), which is a racemic mixture in a
conglomerate forming system, to produce pure L-Asn-H>0 by using D-/L-aspartic acid
(D-/L-Asp), D-/L-glutamic acid (D-/L-Glu), D-/L-valine (D-/L-Val), D-/L-leucine
(D-/L-Leu) as additives.

The solubility of D-/L-/DL-Asn-H>O increased when using additives. The
additives change the MSZW of D-/L-/DL-Asn-H>0 but they did not show a clear trend.

The crystal growth rate of L-Asn-H>O from DL-Asn-H>O decreased when using L-Asp



IV

and L-Glu. The nucleation of L-Asn-H20 in DL-Asn'H20 was inhibited by L-Asp and
L-Glu, the nucleation of D-Asn-H,0 was inhibited by D-Asp, and D-Glu. D-/L-Val and
D-/L-Leu showed very limited inhibition for this process. From crystal growth and
nucleation, L-Asp and L-Glu inhibited the crystallization pathway of L-Asn-H20,
which has the same absolute configuration. However, these additives also slightly
inhibited the crystallization pathway of D-Asn-H,O which has a different absolute
configuration.

In the PC of L-Asn-H;O from DL-Asn-H20 with and without D-amino acid
additives, the time of pure L-Asn-H>O crystallization increased when using D-Asp and
D-Glu additives. The yield of L-Asn-H20, during the crystallization of only L-Asn-H20
without D-Asn-H20 nucleation, also increased when using D-Asp and D-Glu. The time
available for production of pure L-Asn-H>O increased when the amount of D-Asp and
D-Glu increased, but when using a very high amount of these additives, the yield is
lower than when a small amount of additive was used because these additives also
increase the solubility, which is related to the yield.

The CSD during the PC was studied. The crystal growth rate decreased when
the relative supersaturation decreased, and the crystal growth rate is lower when using
additives. From these results, the time of pure L-Asn-H>O crystallized is longer and the
yield is higher when using the D-Asp and D-Glu additives; however, the crystal growth

rate of L-Asn-H>0 is lower when compared with the process without additives.
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