Author’s Accepted Manuscript

Journal of
Pharmaceutical
. . . o Analysis
Separation of Atropisomers by Chiral Liquid —

Chromatography and Thermodynamic Analysis of
Separation Mechanism

Ling Zhang, Yue Hu, Elizabeth Galella, Frank P.

Tomasella, William P. Fish
L] ——

www.elsevier.comylocate/jpa

PIIL: S2095-1779(17)30021-7
DOI: http://dx.doi.org/10.1016/j.jpha.2017.03.003
Reference: JPHA352

To appear in:  Journal of Pharmaceutical Analysis

Received date: 17 October 2016
Revised date: 3 March 2017
Accepted date: 14 March 2017

Cite this article as: Ling Zhang, Yue Hu, Elizabeth Galella, Frank P. Tomasella
and William P. Fish, Separation of Atropisomers by Chiral Liquic
Chromatography and Thermodynamic Analysis of Separation Mechanism
Journal of Pharmaceutical Analysis
http://dx.doi.org/10.1016/;.jpha.2017.03.003

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/jpa
http://dx.doi.org/10.1016/j.jpha.2017.03.003
http://dx.doi.org/10.1016/j.jpha.2017.03.003

Separation of Atropisomers by Chiral Liquid Chromatography and Thermodynamic
Analysis of Separation Mechanism

Ling Zhang™, Yue Hu”, Elizabeth Galella®, Frank P. Tomasella®, William P. Fish®

4Chemical and Synthetic Development, Bristol-Myers Squibb Co. New Brunswick, NJ, 08903,
USA
®Drug Product Science and Technology, Bristol-Myers Squibb Co. New Brunswick, NJ, 08903,
USA

*Corresponding author. E-mail address: ling.zhang2@bms.com

Abstract

In the pharmaceutical industry, the analysis of atropisomers is of considerable interest from a
scientific and regulatory perspective. The compound of interest contains two stereogenic axes
due to the hindered rotation around the single bonds connecting the aryl groups, which results in
four potential configurational isomers (atropisomers). The separation of the four atropisomers is
achieved on a derivatized B-cyclodextrin bonded stationary phase. Further investigation shows
that low temperature conditions, including sample preparation (-70 °C), sample storage (-70 °C),
and chromatographic separation (6 °C), were critical to preventing interconversion. LC-UV-
Laser Polarimetric analysis identified peak 1/2 as a pair of enantiomers and peak 3/4 as another.
Thermodynamic analysis of the retention data indicated that the separation of the pairs of
enantiomers is primarily enthalpy controlled as indicated by the positive slope of the van’t Huff
plot. The difference in absolute A (A H), ranged from 2.20 kJ/mol to 2.42 kJ/mol.
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