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Synthesis of Sotorasib

Significance: Sotorasib (AMG 510, Lumakras) 
is the first ever FDA-approved drug that inhibits 
KRAS, a cancer target that has been termed 
“undruggable” even after over 40 years of cancer 
research. It was approved for KRAS G12C-mutated 
non-small cell lung cancer (NSCLC).

Comment: Urea D cyclized to give rac-dione E as 
a mixture of atropisomers in 41% yield over three 
steps. Chiral separation via the (+)-2,3-dibenzoyl-D-
tartrate salt of rac-dione E led to M-dione M-F in 
37% yield over two steps. For experimental details, 
see: WO 2021 097207 A1 and WO 2020 232130 A1.

* [ ] denotes a product used in the 
next step without further purification.
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LSotorasib

(COCl)2 (1.2 equiv)

CH2Cl2, 40 °C, 3 h 
    78 mol scale

C (1.1 equiv)

CH2Cl2, 0–23 °C, 1 h

t-BuONa (2.0 equiv)
MeTHF, 23 °C, 3 h;

cryst ex MeTHF–heptane
41% from A

1. (+)-DBTA (2.0 equiv)
    MeTHF–heptane, 75 °C to r.t.

2. Na2HPO4, MTBE–heptane
    37% from rac-E
     (>200 kg scale)

N

F

Cl

Cl

N

NO

N

M

[G]*

POCl3 (1.5 equiv)
DIPEA (2.0 equiv)

PhMe, 4 h addition at 30 °C
then 16 h

H (1.2 equiv)
DIPEA (1.2 equiv)
i-PrOAc–CH2Cl2 (1:1)
20 °C, 1 h
66% from M-F

J (0.5 equiv)

I (1.0 equiv)
Pd(dpe)PhosCl2 (0.3 mol%)

KOAc (2.0 equiv)

MeTHF–H2O (9:1), 78 °C, 4 h
80%

TFA (15 equiv)
CH2Cl2, r.t.
94%

acryloyl chloride (1.3 equiv)
NMP (5 L/kg), 0 °C;

then TFA (1.0 equiv)
Na2HPO4 (3.0 equiv)
H2O (15.4 vol), 45 °C;
recryst ex EtOH–H2O

64%
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