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1. General Remarks:

Melting points were determined on an Analab melting point apparatus using open capillary tubes and are uncorrected. 1H NMR (400 MHz) and 13C NMR (100 MHz) spectra were recorded on a SA-Varian Gemini 400 MHz FT NMR spectrometer. Chemical shifts (δ) are reported in ppm relative to tetramethylsilane (TMS) as internal standard. Deuterated chloroform (CDCl3) and deuterated dimethyl sulfoxide (DMSO-d6) were used as solvents unless otherwise specified. Infrared (IR) spectra were recorded on a Perkin Elmer Spectrum 100 FT-IR spectrometer using potassium bromide (KBr) pellets. Elemental analyses were performed on a Hosli CH-Analyzer and results were within ±0.3% of theoretical values. High-resolution mass spectra (HRMS) were obtained with a Shimadzu GC-MS QP system operating at 70 eV ionization potential. Reaction progress was monitored by thin-layer chromatography (TLC) on silica gel 60F254 plates (Merck) visualized under UV light (254 and 366 nm) or by HPLC analysis on an Agilent Technologies 1200 series system. Residual solvents were analyzed by gas chromatography using an Agilent Technologies 7683B with headspace sampler. Commercial reagent-grade chemicals were used as received or prepared according to literature procedures.
All raw materials, solvents, reagents, and catalysts used for the process development studies were used as received, without further purification, unless otherwise specified.
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2.  Mirabegron 1:
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Figure S-1. UV spectra of Mirabegron 1.
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Figure S-2. IR spectra of Mirabegron 1.
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Figure S-3. UV spectra of Mirabegron 1.
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Figure S-4A. 1H-NMR spectra of Mirabegron 1.
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Figure S-4B. 1H-NMR spectra of Mirabegron 1.
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Figure S-4C. 1H-NMR spectra of Mirabegron 1.
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Figure S-4D. 1H-NMR spectra of Mirabegron 1.


[image: A black background with white text

Description automatically generated][image: A black background with white text

Description automatically generated][image: A graph of a graph

Description automatically generated with medium confidence]
Figure S-5A. 13C-NMR spectra of Mirabegron 1.
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Figure S-5B. 13C-NMR spectra of Mirabegron 1.
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Figure S-5C. 13C-NMR spectra of Mirabegron 1.




[image: A white paper with black text

Description automatically generated]
Figure S-5D. 13C-NMR spectra of Mirabegron 1.
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Figure S-6. Chiral purity by HPLC chromatograph of Mirabegron 1.



3. [bookmark: _Hlk227074950] S-isomer of Mirabegron1:
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Figure S-7. Mass spectra of S-Mirabegron 1.
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Figure S-8. Chiral purity by HPLC chromatograph of S-Mirabegron 1.
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Figure S-9A. 1H-NMR Spectra of S-Mirabegron 1.
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Figure S-9B. 1H-NMR Spectra of S-Mirabegron 1.
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Figure S-9C. 1H-NMR Spectra of S-Mirabegron 1.
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Figure S-9D. 1H-NMR Spectra of S-Mirabegron 1.
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Figure S-10A. 13C-NMR Spectra of S-Mirabegron 1.


[image: A black background with white text

Description automatically generated][image: A graph of a graph

Description automatically generated with medium confidence]
Figure S-10B. 13C-NMR Spectra of S-Mirabegron 1.
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Figure S-10C. 13C-NMR Spectra of S-Mirabegron 1.
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Figure S-10D. 13C-NMR Spectra of S-Mirabegron 1.


4. Compound 4.




A. UV:
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Figure S-11. UV Spectra of Compound 4.
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Figure S-12. IR Spectra of Compound 4.
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Figure S-13. Mass Spectra of Compound 4.
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Figure S-14B. 1H-NMR Spectra of Compound 4.[image: ] 
Figure S-14C. 1H-NMR Spectra of Compound 4.[image: A black text with numbers
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Figure S-14D. 1H-NMR Spectra of Compound 4.
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Figure S-15A. 13C-NMR Spectra of Compound 4.
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Figure S-15B. 13C-NMR Spectra of Compound 4.
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Figure S-15C. 13C-NMR Spectra of Compound 4.
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Figure S-15D. 13C-NMR Spectra of Compound 4.


5. Compound 14 (diol impurity):
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Figure S-16. UV Spectra of Compound 14.
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Figure S-17. IR Spectra of Compound 14.
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Figure S-18. 1H-NMR Spectra of Compound 14.
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Figure S-19. 13C-NMR Spectra of Compound 14.









5. Compound 10:
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Figure S-20. UV Spectra of Compound 10.



[image: ][image: A graph with numbers and lines

Description automatically generated] 
Figure S-21. IR Spectra of Compound 10.
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Figure S-22. Mass Spectra of Compound 10.
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Figure S-23. Purity by HPLC Cromatograph of Compound 10.

A. CHIRAL PURITY:
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Figure S-24. Chiral Purity by HPLC Chromatograph of Compound 10.
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Figure S-24A. 1H-NMR Spectra of Compound 10.
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Figure S-24B. 1H-NMR Spectra of Compound 10.
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Figure S-24C. 1H-NMR Spectra of Compound 10.
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Figure S-25A. 13C-NMR Spectra of Compound 10.
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Figure S-25B. 13C-NMR Spectra of Compound 10.
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Figure S-25C. 13C-NMR Spectra of Compound 10.
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Figure S-25C. 13C-NMR Spectra of Compound 10.




6. S-isomer of Compound 10:
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Figure S-26. UV Spectra of S-isomer of Compound 10.
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Figure S-27. IR Spectra of S-isomer of Compound 10.
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Figure S-28. Mass Spectra of S-isomer of Compound 10.
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Figure S-29A. 1H-NMR Spectra of S-isomer of Compound 10.
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Figure S-29B. 1H-NMR Spectra of S-isomer of Compound 10.
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Figure S-29C. 1H-NMR Spectra of S-isomer of Compound 10.
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Figure S-29D. 1H-NMR Spectra of S-isomer of Compound 10.
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Figure S-30A. 13C-NMR Spectra of S-isomer of Compound 10.
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Figure S-30B. 13C-NMR Spectra of S-isomer of Compound 10.[image: A graph of a graph
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Figure S-30C. 13C-NMR Spectra of S-isomer of Compound 10.[image: A close-up of a receipt
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Figure S-30D. 13C-NMR Spectra of S-isomer of Compound 10.





7. Gentoxic reports by DEREK & SARAH nexus:

8.1 Compound 9: Based on the report of GTIs by Derek & Sarah Nexus, compound 9 is considered as class 3 potential genotoxic impurity. 
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Figure S-31. GTIs report Derek & Sarah Nexus report for compound 9.


8.2 Compound 4: Based on the report of GTIs by Derek & Sarah Nexus, compound 4 is considered as class 3 potential genotoxic impurity.
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Figure S-32. GTIs report Derek & Sarah Nexus report for compound 4.

7.3 Diol impurity (14): Based on the report of GTIs by Derek & Sarah Nexus, compound 14 is considered as class 5 (non-genotoxic impurity).






[image: ]
Figure S-33. GTIs report Derek & Sarah Nexus report for compound 14.
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