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Synthesis of AZD6738

Significance: Workers at AstraZeneca recently re-
ported a mol-scale synthesis of ATR inhibitor 
AZD6738 based on the use of chiral HPLC to access 
the chiral sulfoxide intermediate G (J. Med. Chem. 
2018, 61, 9889). A plant scale synthesis of AZD6738 
is now reported that features a biocatalytic asym-
metric sulfoxidation reaction (F → G) and a cyclo-
propanation (J → L) in continuous stirred tank reac-
tors.

Comment: The sulfoxidation reaction uses a 
Baeyer–Villiger monooxygenase in tandem with 
nicotinamide adenine dinucleotide phosphate 
(NADPH), which is oxidized to NADP+. NADPH is 
then regenerated through reduction of NADP+ by a 
ketoreductase (KRED) enzyme, which in turn oxi-
dizes the co-solvent isopropanol to acetone. Effi-
cient gas–liquid mass transfer of oxygen is key to 
obtaining a high yield.
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15 ppm Pd

N

N

Cl

Cl
MeO

O

N

N

N

Cl
MeO

O

O

N

N

N

Cl
HO

O

N

N

N

Cl
MsO

O

B (1.1 equiv)

DIPEA ( (2.7 equiv)
DMSO–H2O, 0 °C, 5 h

83%% (418 mmol scale)

LiBH4 (0.65 equiv)

MeTHF, 0 °C, 11 h
95 % (685 mol scale)

MsCl (1.2 equiv)
Et3N (1.35 equiv)
MeTHF, 0 °C, 3 h

641 mol scale
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mp not reported

K (4.5 equiv)

Bu4NBr (0.25 equiv)
KOH (12 equiv)

MeTHF, 70 °C, 2 h;
then HCl in 2-PrOH
51% (185 mol scale)
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white solid

G
off-white solid

mp not reported
dr = 99.7:0.3%
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Suzuki–Miyaura reaction

NH⋅HClO

C
off-white solid

mp not reported
96.7% pure (HPLC)

D
off-white solid

mp not reported

air
NADP+ (0.01 equiv)

KRED CDX-019 (2.04 equiv)
BVMO enzyme (0.02 equiv)

2-PrOH–H2O, 25 °C, 60 h
70% (264 mol scale)
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concd HCl (203 kg)

anisole, 10 °C, 1 h
85% (432 mol scale)

•HCl

J
dark red oil

dr = 99.7:0.3
90% pure (HPLC)

I
orange gum
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