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useful for Etrasimod Arginine
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Etrasimod, also known as APD334, is the international non-proprietary name (INN) or common name of (R)-2-(7-(4-cyclopentyl-3-
(trifluoromethyl)benzyloxy)- 1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid, a potent, selective and orally available
antagonist of the sphingosine-1-phosphate-1 (S1P1) receptor, which was approved on October 2023 by the FDA under the brand
name VELSIPITY™ for the treatment of adults with moderately to severely active ulcerative colitis. The active ingredient in
VELSIPITY is the L-arginine salt of etrasimod (commonly simply referred to as: etrasimod arginine).

Several synthetic processes for the preparation of this type of compounds and intermediates thereof have been disclosed.
WO2010/011316 A1 discloses a process for preparing racemic etrasimod followed by resolution via chiral HPLC to obtain both
enantiomers. However, chiral separation by HPLC is not suitable at an industrial scale, especially owing to the high cost of the
stationary phase (packing materials). 

WO2011/094008 A1 describes the preparation of etrasimod through a process whose last step is the enantioselective enzymatic
hydrolysis of the ester which provides a mixture containing etrasimod with the desired (R) configuration and the (S)- 10 ester as
an impurity. The process then requires adding seeds of the L-arginine salt of (R)-etrasimod to the mixture to induce the
crystallization of etrasimod arginine. 



Curia patented a new process that solves main prior art drawbacks by the provision of a simple, cost-effective and industrially
applicable process for the preparation of enantiomeric substituted 2-(1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid
derivatives such as etrasimod and to intermediates useful therefor. 

The fact that the desired chirality is introduced in the structure in the first steps of the synthesis results in lower environmental,
operating and material costs. 

During the salt formation the final product precipitates from a reaction of a crystalline and pure solid product, having different
parameters such as DSC and BET, to try to differentiate to the previously described morphologies.

For further details, please check Curia Spain patent application WO2026/022274.

VELSIPITY is a trademark of Pfizer Inc.

Prior art document WO2016/209809 A1 described the same strategy of enzymatic hydrolysis to prepare a crystalline free-plate
habit of etrasimod arginine. Also described the preparation of an allegedly new morphology, however, does not avoid the need
of adding the L-arginine salt of (R)-etrasimod for seeding or reworking previously formed crystals by recrystallization. 

WO2016/209809 A1 refers to the morphology of etrasimod arginine prepared previously in WO2011/094008 as "spherulite" and
"radial cluster", which is defined as a crystal habit consisting of thin plates or flakes whereas the novel crystalline “free-plate habit”
is defined as the general shape of an independent substantially flat crystal. According to WO2016/209809 A1, it was observed that
the two PXRD patterns for the spherulite and free-plate habits were the same or substantially the same and thus the two habits
represent the same crystal phase but are described some parameters such as DSC and BET, and others, to try to differentiate both
morphologies. However, the processes reported in WO2011/094008 A1 and WO2016/209809 A1 for obtaining etrasimod in the
desired (R)-enantiomeric form (and its L-arginine salt) have important drawbacks in terms of its synthetic efficacy and
implementation at an industrial scale. 

Curia´s scientists have surprisingly found that chiral substituted 2-(1,2,3,4-tetrahydrocyclopenta[b]indol-3-yl)acetic acid derivatives
such as etrasimod can be obtained through a process involving the enantioselective enzymatic hydrolysis of early synthetic
intermediates. This innovative synthetic approach described herein results in better overall molar yield. Moreover, in the process
now proposed, if desired, the (S)-isomer ester that remains non-hydrolyzed in the enantioselective hydrolysis may be epimerized
and subjected to a second enantioselective hydrolysis. 

Curia´s patented process

Disclaimer

Products with existing patent protection are intended for development use and Regulatory Purposes to obtain Marketing Authorization only, as
provided under 35 U.S.C. 271(e)(1) and article 10.6 of the Directive 2001/ EC as amended by the Directive 2004/27/EC.

This document regarding the potential development and manufacture of API and/or drug product (“Product”) is for informational purposes only.
Curia makes no warranties of any kind, express or implied, including but not limited to any warranty of merchantability, fitness for a specific
purpose, or non-infringement of any intellectual property rights, with respect to the Product or any information or process contained in or related
to this presentation. In no event shall this document be deemed an offer for the sale of a Product, or an inducement for Curia’s customer to
develop the Product or to infringe any third party intellectual property rights. Any decision to enter into a business relationship with Curia
regarding the Product or otherwise seek to develop the Product is solely that of Curia’s customer. Any business relationship between Curia and the
customer with respect to the Product shall be documented in a separate written agreement, containing terms and conditions consistent with
industry-standard for similar business relationships, including but not limited to indemnification by the customer of Curia for any third party claims
related to the development or sale of the Product.

Curia is a contract research, development and manufacturing organization (CDMO) with over
30 years of experience, an integrated network of 20 global sites and 3,100 employees partnering with biopharmaceutical
customers to bring life-changing therapies to market. Our offerings in Small Molecule, Generic APIs and Biologics span
discovery through commercialization, with integrated regulatory, analytical and sterile fill-finish capabilities. Our scientific
and process experts, along with our regulatory compliant facilities, provide a best-in-class experience across drug
substance and drug product manufacturing. From Curiosity to Cure®, we deliver every step to accelerate your research
and improve patients’ lives. Visit us at curiaglobal.com
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