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Synthesis of Belzutifan

Significance: Belzutifan (MK-6482) is a selective 
hypoxia-inducible factor-2 alpha (HIF-2) inhibitor 
that was approved by the FDA in 2021 as a first-in-
class treatment for renal-cell carcinoma. A manu-
facturing process for belzutifan is described in fo-
rensic detail in six back-to-back papers that have 
been conflated in the single scheme shown above.

Comment: Especially innovative steps in the syn-
thesis are (1) the copper-catalyzed C,S-coupling, 
leading to sulfone E (Part 1); (2) the continuous-
flow photochemical bromination of F under mild 
conditions (Part 2); (3) a Kornblum oxidation medi-
ated by picoline N-oxide (Part 3); (4) a fluorination–
DKR sequence that installs three contiguous ste-
reogenic centers (Part 5).

Kornblum oxidation

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

F

CN

O

Br

O

CN

F O

Br

[C]*B (1.0 equiv)

18-crown-6 (0.3 equiv)
K2CO3 (2.0 equiv)
H2O (1.0 equiv)

NMP, 70 °C, 2 h
91% (5.74 mol scale)

1. (COCl)2 (1.42 equiv)
    DMF (1.2 wt %)
    r.t., 3 h

2. AlCl3 (2.4 equiv)
    CH2Cl2, r.t., 3 h;
    cryst ex EtOH–H2O
75% (2 steps)

[D]*

MeSO2Na (1.25 equiv)
CuBr (1.5 equiv)

NMP, 90 °C, 15 h;

cryst ex i-PrOH
78% (8.67 mol scale)
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DBDMH (1.05 equiv)
5 mol% citric aciid

Blue LED plug flow reactor

MeCN, 25 °C, 2–4 min
89–95% AY (3.5 kg scale)

N

O–

add H (1.5 equiv)
DIPEA (2.0 equiv)

70 °C, 15 h;
cryst ex MeCN–i-PrOH

73% (2 steps)

+
H

I
98.5 LCAP

1. (R,R)-Ru-DPEN (0.004 equiv)
    HCO2H (1.5 equiv)
    H2O (0.15 equiv)
    Et3N (1.1 equiv)
    MeCN, 30–35 °C

2. 4 M HCl (1.3 equiv), 20 °C
    then H2O (9–11 vol), 20 °C
    91% (2 steps, 94 mol scale)

J
white crystals

99.8% ee
99.91 LCAP

Selectfluor (1.1 equiv)
MsOH (0.2 equiv)

MeCN–MeOH (1:1), 60 °C, 20 h;

H2O (6.0 equiv), 60 °C, 4 h
76 mol scale

RuCl[(R,R)-TsDPEN]
(p-cymene) (0.5 mol%)

Et3N (2.1 equiv)
HCO2H (2.0 equiv)

MsOH (1.0 equiv)
30 °C, 18 h;

cryst ex MeCN–H2O
79% [K]*L•H2O

off-white solid
97.2 LCAP

CF3(CF2)3SO2F (1.15 equiv)
DBU (1.1 equiv)

DME, –22 °C, 2 h;

recryst ex MeCN–H2O
73% (54 mol scale) Belzutifan

solid
99.8 LCAP
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Part 1: DOI: 10.1021/acs.oprd.1c00236 
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