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Synthesis of Rovafovir Etalafenamide (Part I): Active Pharmaceutical Ingredient Process Development, Scale-Up, and Impurity 
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Synthesis of Rovafovir Etalafenamide

Significance: Rovafovir etalafenamide (J) is a 
phosphonamidate prodrug of the nucleotide re-
verse transcriptase inhibitor rovofovir (A) that is un-
der investigation for the treatment of HIV-1 infec-
tion. Workers at Gilead describe the development 
of a manufacturing route to J in four parts. Part I 
(Org. Process Res. Dev. 2021, 25, 1215) deals with the 
closing stages depicted in which nucleoside B is 
converted to the final product J. The key step en-
tails oxidation of the iodo derivative F to the iodoso 
compound G that syn-eliminates hypoiodous acid 
to give the desired fluoroalkene H in 65% yield.

Comment: Part II (Org. Process Res. Dev. 2021, 25, 
1237) gives further details of the key oxidative 
elimination of iodo derivative F to fluoroalkene H. 
Part III (Org. Process Res. Dev. 2021, 25, 1247; Syn-
facts 2021, 17, 844) focuses on the synthesis of 
phosphonate D and part IV (Org. Process Res. Dev. 
2021, 25, 1263; Synfacts 2021, 17, 845) describes 
the synthesis of nucleoside B. In the final step a 
highly efficient iterative crystallization process was 
used to purge the product of the des-fluoro ana-
logue of J (not shown), a mitochondrial toxin, to-
gether with other process impurities.

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

F
white crystals

Rovafovir Etalafenamide (J)
off-white crystals

99.9 LCAP
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Rovafovir (A)

Ph3P (3.0 equiv)
DIAD (3.0 equiv)

MeCN, 22 °C, 5 h;
reslurry in MBTE, 40 °C (2 ×)

72% (241 mol scale)

succinic acid (1.5 equiv)

MEK, 22 °C
74% from C
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D (1.37 equiv)
I2 (5.4 equiv)

CH2Cl2, 12 °C, 20 h 
3.82 mol scale

Oxone (14 equiv)
MEK–H2O–phosphate buffer (pH 7.0 ± 0.5)
LiOH (21 equiv), 22 °C, 2.5 h
2.0 mol scale

1. AcOH (24 equiv)
    EtOAc–MEK–H2O
    22 °C, 16 h
2. vanillic acid (2.0 equiv)
    i-PrOH, 35 to 10 °C
    65% from F

K2CO3 (0.82 equiv)
KCl (18.9 equiv)

EtOAc–H2O, 2 °C;

cryst ex EtOAc–PhMe
recryst ex EtOAc–PhMe (3×)

79% (1.24 mol scale)
I

off-white crystals
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•succinic acid

•vanillic acid
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Hazard: O2 evolution
requires purging
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