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The secret behind CHIRAL-AGP and pH

Withthe CHIRAL-AGP columnitispossibleto sepa-
rate enantiomers from many different compound
classes; amines (primary, seconday, tertiary aswell as
guarternary ammonium compounds), acids (strong and
weak) and nonprotolytes (esters, sulphoxides, amides,
alcoholsetc.). Thisbroad applicability isaunique prop-
erty for the CHIRAL-AGP column.

One reason for this broad applicability isthe possibil-
ity to increase or induce enantioselectivity by chang-
ing the composition of the mobile phase. Especialy
important are changesin the pH.

The stationary phase on the CHIRAL-AGP column
isaprotein, a -acid glycoprotein (AGP). The protein
containsmany different charged groupsthat are affected
by changes in the pH of the mobile phase. AGP is a
very acidic protein with apKa-value of 2.7, i.e. at this
pH the net charge of AGPis zero. At apH below 2.7
the net charge of AGPis positive and at pH above 2.7
the net chargeis negative. Thisisexpressed in thefig-
ure below:
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Increasing net negative charge of AGP at higher pH
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The influence of pH on the AGP phase during chro-
matography of charged analytes will be shown in the
examples below.

1. Acidic analytes

When a carboxylic acid (in this example 2-
phenoxypropionic acid) is chromatographed at pH 7,
both the acid and AGP has a net negative charge.

As aresult there is a repulsion between the acid and
the stationary phase, leading to no retention at all, ie.
elution of the acid in the void volume.
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As pH is decreased, the negative charge is decreased
on both the acid and AGP, giving higher retention and
chiral recognition, leading to baseline separation.

2. Basic hydrophobic analytes

When a hydrophobic amine (in this example propra-
nolol) ischromatographed at pH 7, theretentionisvery
high (k” amost 50). Thereasonisthat AGPhasastrong
negative charge and the amine is positively charged,
leading to strong attraction. If pH is decreased to 4,
retention is much shorter, due to the decrease in nega-
tive charge of AGP.
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Also the enantioselectivity is strongly affected when
decreasing pH from 7to 4. At pH 7, Rsisca. 1, ie. no
baseline resolution. However, at pH 4, Rsisincreased
toca. 2.5.
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The main reason is that at pH 4 the 2-propanol content of the
mobile phase can be reduced (from 6 to 0.5%), giving higher a-
valueleading to higher resolution.
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