
 

 

WHITE PAPER

Curia´s patented process for
intermediates useful for Upadacitinib
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Upadacitinib (also known as ABT-494) is a potent and selective JAK1 inhibitor developed by AbbVie. It has been approved by the
FDA for the treatment of rheumatoid arthritis.

Several methods have been described in the literature for the synthesis of Upadacitinib, but they all are mainly based on the same
approach: preparation of what we call Fragment A and Fragment B, which are then joined. Subsequent cyclization to provide the
imidazopyrrolopyrazine skeleton and derivatization gives rise to Upadacitinib.

Fragment B could be synthesized according to prior art documents such as: WO2013/043826, by treatment of an intermediate acid
chloride with trimethylsilyldiazomethane, which could be considered unstable and highly toxic.

Document WO2017/066775 discloses preparation of cis-(3R,4S)-1- benzyloxycarbonyl-4-ethylpyrrolidine-3-carboxylate through
formation of a sulfoxonium salt and subsequent treatment with LiBr.



This approach further requires the use as starting material of 2-pentynoic acid, which is not easy to manufacture, and it increases
the cost of the industrial process.

However, Curia scientists have observed that the basic conditions required for the preparation of the sulfoxonium salt and the
subsequent bromination reaction give rise to partial isomerization to the trans isomer, making necessary a further purification to
obtain the pure product, which is so obtained in lower yield.

It is disclosed in WO2017/066775 through asymmetric hydrogenation. Finally, document WO2019/016745 discloses a process for
the preparation of an analog of Fragment B which comprises the use of (1R)-2,10-camphorsultam as chiral auxiliary.

Curia patented a new process for the preparation of useful intermediates in the synthesis of compounds such as Upadacitinib and
structurally related compounds. In particular, Curia´s scientists found that compounds of formula (I) can be obtained satisfactorily,
in an industrial and economical way and without the need of highly toxic reagents, using Weinreb amide of formula (III) or triazine
ester of formula (IV) as key intermediates.

Additionally, Curia´s scientists observed that isomerization to the trans isomer of the pyrrolidine ring does not occur with the
patented process. This contrasts with the conditions required by process disclosed in prior art documents.

For further details, please check Curia Spain patent application WO2021/123288.
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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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