CHAPTER 1

INTRODUCTION

The presence of asymmetric center(s) or plane(s) in many compounds of
pharmaceutical, agrochemical, and biochemical interest gives rise to optical activity
that is usually responsible for the different biological, pharmacological and

toxicological properties of the enantipme ince biological systems are homochiral

environments composed of biopolymer (¢ 64 pfQi€in, glycolipid and polynucleotides)

S éis and D-carbohydrates, the
interaction of each e i ad. Wi chiral macromolecule can be
different [1]. \\N '

\
There is a broa arnple \ e\stereoisomers of drugs show
. . 417\ . .
difference in terms of availability, \distribution, metabolic and excretion

ave a tundamental significance in
their action disposition iblogical Systei camples of chiral drugs in which the
individual enantiomer has®pp@site pias -i_; logics \' ct are shown in table 1.1.

Table 1.1 Chiral drugs with d plogical effect for each enantiomer
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[2-4] & "
chiral drug e X
picenadol . 1"opioid " ptor analgesic
(-)-(35,48)g Jr antagonist at opioid receptor
timolol ‘(S) treatment for cardiovascular disease

RhI RN TR

naproxen S anti-inflammatory drug
OO Sy (R) no activity
~o o
propranolol o/\'(\y)\ cardiac -adrenergic blocking activity

OH H
OO () 100 times more potent

R less activity
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The increasing demand of chiral compounds in pharmaceutical industry has
also stimulated the development of new and more specialized companies in
asymmetric synthesis capable of providing enantiomerically pure substances. These
pure materials are further used as synthetic intermediates and catalysts or even
libraries of chiral compounds with application in combinatorial chemistry [5-7].
Although the development of new synthetic routes for enantiomerically pure
compounds is quite important, the determination of enantiomer composition and

absolute configuration is as well for activity testing or to control the

enantiomeric purity of starti ‘ ﬁ oducts. Consequently, analytical
methods providing high -~ effici &producibility in short analysis

it %ation and use of these chiral

time are required in the pr

compounds.

Gas chromatogr is_a ‘reliable, medern analytical method for
separating enantio T \\\ be vaporized without
decomposition. Its inhgfentfad ntam; icity, speed, reproducibility and

t;.o‘nkg} as \\\' ography can be performed in

method, wh gvolved a conversion of enantiomers

sensitivity. Separation o
two ways. One is an indir
into diastereomers by reacting erically pure agent and subsequently a
separation of the d1 Stere gfiase. The other is a direct
method, which baséd7e : ’ )n a system containing a
selector of high enan Vmerl purit as 2 1ral@ationary phase or a chiral
mobile phase [8]. |

AL PUNINEING.. ..

Enantiomer separation gas chromatogr
types l,et ﬁ ﬁ ves, transition
metal %ﬁes éﬁayﬂ;imm;] %ﬂﬁﬂ E!lmetheless, the
most commonly used chiral GC stationary phases are based on cyclodextrin

derivatives.

Derivatized cyclodextrin stationary phases have been applied for routine
enantiomer separations by high-resolution capillary gas chromatography. It is
generally perceived that the resolution of chiral analytes occurs through the

intermediate formation of diastereomer between the chiral analyte and the
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cyclodextrin molecule. Nevertheless, the mechanisms of chiral recognition involved
are not yet well understood. In practical chiral analyses, the selection of the most
suitable chiral stationary phase for certain enantiomer separation of a single or even a
variety of chiral molecules of different chemical structures and molecular geometry is
still sophisticated and required extensive experience. Thus systematic investigations
of chiral separation of analytes in homologous series or compounds of similar
structure but differ in their substituents and position on different types of cyclodextrin
derivatives can lead to a general rule of preper selection of modified cyclodextrin for
particular chiral analytes. : \ ’/)///
§ o

The objective of thi d ‘.\‘\s\-
Y L AN

I

ect of substituent type and

position of aromatic alc en separated with modified

cyclodextrin stationary p atic aleo ol s, 1-phenylethanol and its

derivatives, with vari peta'and para positions are used

as chiral analytes. Two # . ‘ 4 yclod «fy\ eptakis(2,3,6-tri-O-methyl)
cyclomaltoheptaose (BM 65 "l':, . l\a y-6-O-tert-butyldimethylsilyl)
cyclomaltoheptaose (BSiM: itited in polysiloxane are used as GC stationary
phases. -

Aromatic :-";—— T g interest owing to their
importance as chiral ifitermedi c @nthetic pathway of drugs,

agrochemicals, and catal%gts. For example, 9-3-[2-(7-(: loro-2-quinolinyl)ethenyl]-
-9

o-ethenylphen h ﬂ\ﬂ? ; m t 'ﬁi e synthesis of LTD4
antagonists [l(ﬂ;}t{is experi;;n:la chiral anj)’ieﬂ]jenyle anol derivatives, can
" RTRT N Inen gy
' 7 NaBH4/EtOH :
R } R

R =Br, Cl, F, CHs, OCHs, OH, NO,, CN

The enantioseparations of each aromatic alcohol by GC have been reported in
~ terms of thermodynamic parameters, calculated by two different methods. In the first

method (method A), thermodynamic parameters on each column are calculated from
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retention and separation factors performed at various temperatures. The other method
(method B) relies on the determination of the relative retention of the enantiomer with
respect to an inert reference standard (normal alkanes) on a reference column
(containing only polysiloxane) and on a chiral column (containing cyclodextrin
derivative dissolved in polysiloxane). The thermodynamic parameters obtained from
both methods are discussed with regard to substituent type and position that affect the
enantioseparation. Base on the calculation of thermodynamic parameters responsible

for diastereomeric complex fo between chiral alcohol and modified

mechanism.
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