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Abstract

The testing of phase I and phase II metabolites of new drug

candidates is warranted by the FDA for approval of first in man

studies. One possible phase II metabolite of acidic compounds are

glucuronic acid conjugates. These metabolites are formed in the liver

by uridine 5'-diphospho-glucuronosyltransferases to increase the

solubility of compounds and enable secretion. The Arnold group is

currently developing an oral drug named MIDD0301 to treat asthma,

which has an acid functionality. To determine how much of the

glucuronic acid conjugate of MIDD0301 is formed in vivo, we are

synthesizing this compound as analytical standard to enable

quantification by LC-MS/MS. The synthesis of this conjugate requires

two synthesis steps. This study describes the synthesis of one of the

starting materials, which include the reaction of allyl bromide and

glucuronic acid. The purification of this product has been challenging

but is expected to give a yield of 48%.

Background

Glucuronic acid conjugates are the most abundant phase II

metabolites in the body. Phase II metabolism changes the chemical

form of a drug from its active form that has therapeutic qualities to

an inactive form. This process takes place in the liver.

Subsequently, glucuronides are secreted via urine or feces.

Figure 1: Chemical Structures that commonly undergo glucuronidation

The Arnold Group has developed an novel drug

candidate for asthma that binds the amino

butyric acid A receptor (GABAAR).1 Several in

vivo studies have shown that inhaled and oral

administration of MIDD0301 reduced airway

smooth muscle constriction and lung

inflammation without toxicity.2-4

Reaction Protocol

Figure 2: Reaction scheme for allyl α,β-D-glucuronate

1. Polymer-bound fluoride was stirred in dry DMF at 20º C for 2 hours.

2. Product was washed with ether and air-dried.

3. Product then was mixed with D-glucuronic acid in dry DMF for 3 

hours at 20º C.

4. After 3 hours allyl bromide was added, and the mixture was stirred 

at 40º C for 20 hours.

5. Mixture was then filtered, and resin was washed with DMF then 

evaporated to dryness.

6. Product was then purified by column chromatography.

7. The yield was 48%

Analysis

Figure 3: 1H-NMR spectrum for allyl α,β-D-glucuronate

Future work

Figure 4: 13C-NMR spectrum for allyl α,β-D-glucuronate

Discussion

The conversion of D-glucuronic acid to allyl α,β-D-

glucuronate was successful. In the hydrogen NMR

you can tell this by the peaks at 5.25, 5.35, and 6.0

ppm (allyl group). For the carbon NMR, those peaks

correlate to 65, 118, and 133 ppm. The purity of the

final product was found to be 95%. The overall yield

for the reaction was found to be 48%. This yield was

lower than expected. Based on literature for this

reaction the expected yield was supposed to be

around 60%.5

Support

ReferencesIt is important to test these glucuronides in vivo to determined

potential toxicity to ensure the use of the medication will not be

harmful in human. Common drug candidates that need to be tested

are compounds that contain a carboxylic acid functionalities. Among

these are notable drugs such as non-steroidal anti-inflammatories.

These drugs as their name suggest helps with reducing inflammation.

One of the most known medications in this class is ibuprofen.
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In the future, we will react allyl α,β-D-glucoronate 

with MIDD0301 followed by deprotection (removal of 

the allyl group). The corresponding MIDD0301 

glucuronide is very water soluble thus special 

purification methods will be employed. 


