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Synthesis of Remdesivir (GS-5734) — A Candidate for 
the Treatment of Ebola and COVID-19 Infections 

Significance: Remdesivir (GS-5734) is a C-nucleo-
side phosphoramidate prodrug of an adenosine an-
alogue discovered by workers at Gilead, that is of 
intense interest for the treatment of Ebola virus dis-
ease, COVID-19, and other lethal viruses. It is an 
RNA-dependent RNA polymerase inhibitor.

Comment: The key step in the short synthesis 
depicted entails the construction of 1′-cyano 
C-glycoside F by reaction of O,O-acetal E with 
trimethylsilylcyanide (dr > 95:5). The presence of 
the 1′-cyano modification was critical in providing 
selectivity toward viral polymerases. See also: 
D. Siegel et al. J. Med. Chem. 2017, 60, 1648.

* [ ] denotes a product used in the 
next step without further purification.
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A (1.0 equiv)
TMSCl (2.0 equiv)
THF, r.t., 10 min;

then add PhMgCl (2.0 equiv)
0 °C, 20 min
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i-PrMgCl (2.0 equiv)

THF, 0 °C, 15 min

D (1.0 equiv)
THF, –20 to 0 °C;

SGC
41.5% from A

[B]* [C]*

E
off-white solid

dr = 1:1

TfOH (2.0 equiv)
CH2Cl2, –78 °C, 10 min;

then add TMSOTf (2.1 equiv)
–78  °C, 30 min;

then add TMSCN (4.0 equiv)
–78  °C, 2 h;

SGC
85% (105 mmol scale)

F
off-white solid

dr >95:5

BCl3 (3.8 equiv)

CH2Cl2, –40 °C, 2 h
86% (9.1 mmol scale)

G
white solid

Me2C(OMe)2 (4.8 equiv)
H2SO4 (1.3 equiv)

acetone, r.t. to 45 °C, 1 h
99% (20 mmol scale)

[H]*

I (1.2 equiv)

DIPEA (2.5 equiv)
MgCl2, (1.0 equiv)

MeCN, 50 °C, 20 min; 
SGC

70% (3.32 mmol scale)

37% aq HCl (20 mL)
THF (100 mL)

0 °C to r.t., 5 h;
SGC

69% (20 mmol scale)
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