
Illinois Wesleyan University 

Digital Commons @ IWU Digital Commons @ IWU 

John Wesley Powell Student Research 
Conference 2003, 14th Annual JWP Conference 

Apr 12th, 9:00 AM - 10:00 AM 

Isolation of a Cocaine Derivative and Its Quantification in Urine Isolation of a Cocaine Derivative and Its Quantification in Urine 

Kylee Billings 
Illinois Wesleyan University 

Stephen Hoffmann, Faculty Advisor 
Illinois Wesleyan University 

Follow this and additional works at: https://digitalcommons.iwu.edu/jwprc 

Billings, Kylee and Hoffmann, Faculty Advisor, Stephen, "Isolation of a Cocaine Derivative 
and Its Quantification in Urine" (2003). John Wesley Powell Student Research Conference. 
5. 
https://digitalcommons.iwu.edu/jwprc/2003/posters/5 

This Event is protected by copyright and/or related rights. It has been brought to you by Digital 
Commons @ IWU with permission from the rights-holder(s). You are free to use this material in any 
way that is permitted by the copyright and related rights legislation that applies to your use. For 
other uses you need to obtain permission from the rights-holder(s) directly, unless additional rights 
are indicated by a Creative Commons license in the record and/ or on the work itself. This material 
has been accepted for inclusion by faculty at Illinois Wesleyan University. For more information, 
please contact digitalcommons@iwu.edu. 
©Copyright is owned by the author of this document. 

http://www.iwu.edu/
http://www.iwu.edu/
https://digitalcommons.iwu.edu/
https://digitalcommons.iwu.edu/jwprc
https://digitalcommons.iwu.edu/jwprc
https://digitalcommons.iwu.edu/jwprc/2003
https://digitalcommons.iwu.edu/jwprc?utm_source=digitalcommons.iwu.edu%2Fjwprc%2F2003%2Fposters%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
https://digitalcommons.iwu.edu/jwprc/2003/posters/5?utm_source=digitalcommons.iwu.edu%2Fjwprc%2F2003%2Fposters%2F5&utm_medium=PDF&utm_campaign=PDFCoverPages
mailto:digitalcommons@iwu.edu


THE JOHN WESLEY POWELL ST! JDENT RESEARCH CONFERENCE -APRJL 2003 

Poster Presentation P5 

ISOLATION OF A COCAINE DERIVATIVE AND ITS 
. QUANTIFICATION IN URINE 

Kylee Billings and Stephen Hoffmann* 
Department of Chemistry, Illinois Wesleyan University 
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Benzoylecognine 
Cocaine 

Benzoylecognine (BE) is the most abundant metabolite of cocaine found in the human 
body. Analysis of BE in urine by gas chromatography/mass spectrometry is the method 
currently used to detect cocaine abuse. This current method is costly and time 
consuming, so finding an easier and more cost-effective approach is the goal of this 
research. 

Due to BE being a zwitterion, it is highly soluble in water and very difficult to extract 
from urine. Once the pKa values of BE are determined, either the cation or anion form of 
BE can be formed from the zwitterion by adjusting the pH appropriately. When BE is in 
a cationic or anionic state, it can be ion-paired with an appropriate counter-ion to form a 
neutral ion pair. This ion pair can then be extracted into a non-polar solvent, 
concentrated, and quantitatively determined by UV -Vis spectroscopy. 
The following portions of this project have been completed: BE was synthesized, 
characterized, and purity tests were performed. Preliminary UV -Vis spectra of BE were 
measured to determine absorption bands of BE in various solvents. Based on these 
preliminary UV -Vis spectra, dichloromethane was determined to be the best organic 
extracting agent. Next, pK. values were experimentally determined, with a pK.! of 2.15 
+/- .01 and a pI<.., of 11.41 +/- .01. The pH of the BE zwitterion solution was adjusted 
according to these values, and ion pairings and extractions were performed using various 
ions. Many ion palrs failed to give clear results. There has been some initial success 
with the ion pair formed between BE and Dragendorf's reagant. This ion pair is currently 
being tested and data gathered in order to generate a clear calibration curve. 
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