CHAPTER V

CONCLUSION

Forty-six racem ic phenoxy acid methyl esters w ith different type,

sition, and num ber of substituents w ere enantioseparated by gas chrom atography

=

using tw o chiral selectors: hexakis(2,3-di-0 -m ethy l-6-0-/ert-butyldim ethylsilyl)-a-
cyclodextrin (or A SiM e) and octakis(2,3-di-0 -m ethyl-6-0-tert-butyldim ethylsilyl)-y-
cyclodextrin (or G SiM e). Both derivatized cyclodextrins possess identical substituents
at C2,C3 and C6 carbons, buthave differentring size. M ost analytes could be

com pletely enantioresolved by A SiM e derivative w ith higher degree of separation
than by G SiM e derivative. The higher enantioresolution of A SiM e is probably

ascribed to the appropriate orientation of cyclodextrin derivative and analyte structure.

To obtain m ore inform ation aboutthe influence of analyte structure on
the enantioseparation on both ofA SiM e and G SiM e phases system atically, three
groups ofanalytes w ith closely related structure w ere selected and therm odynam ic
datawereacquiredusingvan‘tHufiequation‘The-AHZand-ASZ\/aIuesacquired
from each chiral colum n are quite sim ilar, stating that the m ain analyte contributions
tow ard the interaction arise from ester and phenyl groups. N onetheless, the interaction
strength does notnecessarily correlate w ith the discrim ination o f enantiom ers, since
som e analytes show ing strong interaction w ith stationary phase do notexhibithigh

enantioseparation.

On ASIiM e phase, the position ofsubstituenthas greateffect to
enantioseparation as seen from m ono-substituted analytes. T he substitution almeta'
positionofthe arom atic ring seem s to enhance the enantiorecognition. H ow ever, type
of substituent also plays a m ajor role in enantiom eric separations, such as halogen-

substituted analytes. Am ong all tested analytes, m ethyl 2-(3"5"'-dichlorophencoxy)



propanoate (3 ,50) show s the highestdegree ofenantioseparation (largest -A A H antd

-A A S values).

On G SiM e colummn, the mefa-substituted analytes still plays the key
role on enantioseparation w hile m ostofthe Ortho'mdpara-subslilutiunpourlyexhibit
enantioseparation. H ow ever, the type of substitution also had a significanteffect to
enantioseparation, as all three isom ers of only trifluorom ethyl- and cyano-substituted
phenoxy acid m ethyl esters cowuld be enantioseparated on this column. The -A A H and
-AAS values ofeach analyte on this colum n were lower than those on A SiM ¢ column
Com paring the enantioseparation on three chiral colummnns, G SiM ¢ showed low est
-A A H and -A AS values. It indicates thatthe m ostofophenoxy acid m ethyl esters

could not form stable com plex w ith the large-sized cyclodextrin derivative

A Il the above results dem onstrated thatthe differences in retention and
degree ofenantioseparation ofall phenoxy acid m ethyl esters on A SiM e and 6 S iM e
colum ns depended on several factors, e.g. type, position and num ber ofsubstituenton
the arom atic ring as w ell as the size o fcyclodextrin ring D ue to the unavailability of
m any poly-substituted analytes, the com plete effect ofnum ber of s substituenton the
enantioseparation could notbe achieved. H opefully, further study w ith larger num ber
o f phenoxy acid m ethyl ester analytes w ith various substitution patterns should be
explored In addition, m olecular m odeling exoperim ents should be perform ed to better
understand the analyte-selector interaction and thatleads to enantiorecognition

m oechanism
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