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• Adagrasib was recently approved for treatment of non-small cell lung cancer 

• Targets the G12C point mutation to the Kirsten rat sarcoma oncogene (KRAS)

• KRAS oncogene homologue is associated with top three most fatal cancers (adenocarcinoma, non-small lung 

cancer, colorectal cancer)

• Lots of interest in KRAS inhibitors after discovery by Shokat lab! 

• KRAS previously considered “undruggable”; however, an allosteric site was identified 

• Process roue was needed to procure enough material for clinical trials 

KRASG12C Inhibitor: Adagrasib (MRTX849)

Medicinal Chemistry Route

Unnecessary 

protection and 

deprotection steps 

1% overall yield 

Lengthy LLS 

Unwanted side 

products 

Marx. M., J. Med Chem. 2020, 63, 6679. https://doi.org/10.1021/acs.jmedchem.9b02052
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Commercial Route 

Chen, C. Org. Process Res. Dev. 2023, 27, 530. https://doi.org/10.1021/acs.oprd.2c00386

Reduction of step count • Yield of API increased to 32% • 

Intermediates made of 300 kg scales • 100 kg batches of 

API • Reduced consumption of chiral intermediate • Low 

mol% of Pd

KRASG12C Inhibitor: Adagrasib (MRTX849)
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KRASG12C Inhibitor: Adagrasib (MRTX849)

Commercial Route 

Chen, C. Org. Process Res. Dev. 2023, 27, 530. https://doi.org/10.1021/acs.oprd.2c00386

Early installation of piperazine Pd catalysis

Cbz protection and deprotection

Pd catalysis

Next step: Proof of concept route that shortens the LLS and avoids 

palladium and protecting groups

Kayla Landers 
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KRASG12C Inhibitor: Adagrasib (MRTX849)

“Proof of Concept Route”

McLaughlin, M. Org. Lett. 2023, 25, 944. https://doi.org/10.1021/acs.orglett.2c04266

Improvements on previous routes:

Transition metal free 

Protecting group free 

Chromatography free 

Five linear steps 

45% overall yield 

Late-stage installation of expensive 

subunits 

Kayla Landers 
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KRASG12C Inhibitor: Adagrasib (MRTX849)

“Proof of Concept Route”

McLaughlin, M. Org. Lett. 2023, 25, 944. https://doi.org/10.1021/acs.orglett.2c04266

Improvements on previous routes:

Transition metal free 

Protecting group free 

Chromatography free 

Five linear steps 

45% overall yield 

Late-stage installation of expensive 

subunits 

Single stage reaction desired 

Coproduction of impurity Robustness 

Moderate yield 

Impurity removal 

Halogenated solvent 

Single stage reaction desired 

Inorganic base desired 

Quality: Early impurities still present 

Isolation 

Kayla Landers 
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KRASG12C Inhibitor: Adagrasib (MRTX849)

Cheng, C. Org. Process Res. Dev. 2024, ASAP. https://doi.org/10.1021/acs.oprd.4c00024

Final Process Route 

Could not fully 

purge the dimeric 

impurity during the 

reaction or 

following steps 

Mechanism is not 

clear, but 

formaldehyde from 

the Weinreb amide 

is implicated 

https://www.sarlahgroup.com/process-of-the-week
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https://doi.org/10.1021/acs.oprd.4c00024
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KRASG12C Inhibitor: Adagrasib (MRTX849)

Cheng, C. Org. Process Res. Dev. 2024, ASAP. https://doi.org/10.1021/acs.oprd.4c00024

Final Process Route 

Impurity arising from 

base catalysed sulfide 

elimination, ring 

cleavage. yielding a 

nitrile, and ring closure 

via nucleophilic attack

https://www.sarlahgroup.com/process-of-the-week
https://www.sarlahgroup.com/
https://doi.org/10.1021/acs.oprd.4c00024
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