Eco-friendly Manufacture of Ezetimibe: Impurity Control & Sustainability
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1. Introduction

Ezetimibe (3) approved by the USFDA, singly to lower elevated blood cholesterol levels and 1n combination with statins in select high-risk persons to

whom low-density lipoprotein goals cannot be achieved by maximally tolerated statin alone.! The Neuland manufacturing process (Scheme-1) of 3 involves OH

the cyclization of 2 using TBAF/ N-O-BSA, followed by the acid mediated de-silylation. The process results in the formation of an impurity, oxazolidinone /'"

dimer (4), which was traced due to the use of dichloromethane (DCM) as a solvent in the process. The control of 4 as per ICH guidelines in 3 has several F \©\

challenges needing several purifications and lot of solvents.
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Fig 1 : Structure of Ezetimibe (3)
ne Neuland approach presents a ""greener and leaner" framework to the manufacturing of 3. Replacement of DCM (ICH: Class 2) with Methyl-tert butyl Ether (MTBE, ICH: Class-3)

solvent resulted 1n a environmentally sustainable process that eliminated the formation of 4.

2. Route of Synthesis & Impurity Formation

3. Impurity formation & HPLC trace

S-4-phenyloxazolidinone (5) obtained during the reaction, dimerizes in DCM to dimer

. impurity 4 (S-4-phenyl oxazolidinone)
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Fig 4 : Chromatogram of RS [Current Process]
4. Neuland Approach for a “Greener & Leaner” Process
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Fig 6. Process comparison

¢ Aq. IPA (Class 3) utilized for better control on impurities
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Section 4.3, 4.4 & 4.5 1illustrates the optimization of the process steps, elimination of Class 2 solvent & | ‘ b “
(Chlorinated), throughput increase (by ~20% on current), resulting in enhanced capacity. Statistical , ,
Atom Eco. (%) E-Factor Avg.Yield (%) Time Cycle Water Vol Sol Vol
analysis confirms process robustness, showing a significant increase in Process capability (CpK / PpK (Hr)
values).

Fig 9. Graphical Representation for Process Levers
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