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The objective of the following research is to determine the effect of various polyols on the physical and

chemical properties of two model boronic acids; 4-methoxybenzeneboroni

id (4-MBBA) shown in

structure 1, and isobutylboronic acid (IBA) illustrated in structure 2. The research will quantify the ability of
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the polyols, first, to form boronate esters with the model
compounds. Second, to determine the effect that this
formation has on the pKa and solubility of the boronate
compound. This information should provide crucial
insights to the formulation chemist when developing
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Figure 4 demonstrates the
large effect mannitol has on the
solubility of 4-MBBA. Highlighted
in green is the effect at physiologic
pH, a 10-fold increase in solubility.
Figures 5 and 6 illustrate the direct
effect on the pKa as determined
from the solubility pH profile, as
described by equation I. Through
figure 6 one can see that the ratio of
mannitol to boronic acid has an
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Isothermal titration calorimetry
or ITC, s a calorimetric
analytical techniques which
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measures the heat evolved or
absorbed upon titrating a

solution of ligand into a solution

of receptor. The instrumental
setup is shown in figure 13. As =
the mole ratio increases during
the titration and there is less free
receptor, the total heat per
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Boronic acid compounds are the focus of increasing interest as therapeutic agents due to their ability 2 e ooy solve o the variables:,
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investigated as enzyme i with lications in path as varied as Alzheimer’s disease, cervical
cancer, blood clotting disorders, hepatitis C, etc. (1). In 2003 the drug Velcade® (bortezomib), figure 1, Figure 15
was approved by the FDA as a second-line treatment for multiple myeloma, it acts via inhibition of the 265 ey ting
proteasome in mammalian cells (2). As shown in scheme 1, the role of the boronic acid moiety in this A large change in the UV spectra of 4-MBBA is abserved at
! ) ! ! 235nm, this was utlized in pKa determination by UV autotitrator and the pKa values were calculated as described Equation 2 a
inhibition is to interact with the hydroxyl of the N-terminal threonine of the B-subunit of the proteasome (3). spectrophotometric titrations (Figure 7). by Albert and Serjeant (6). Figure 9 shows the type of data [ 1sM)nK =M K- K w4 K[|
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boronic acid containing analog (4). It was also noted that solubility could be increased by adding H —— Neutral n is the number of binding sites 25
monosaccharides to the aqueous solutions (4). Further, the formulators of Velcade® observed an increase 3 e V is the volume of the reaction cell
in the solubility of the drug when it was lyophilized in the presence of mannitol (5). They attributed this to e mraton
the formation of boronic acid esters, shown in green, and the simultaneous avoidance of forming the less i
soluble trimeric boroxine species shown in orange (Figure 2). A further explanation of this increased Warsleogih (nm) Figure 9 o
solubility is a pKa lowering effeet that polyols impart to boronic acids (Figure 3). The mechanism by *
which polyols help solubilize boronic acid i ds is not completely understood and I
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