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Materials and methods

All reagents and solvents were of analytical graxt#ained from commercial suppliers and
used without further purification. NMR spectra weeeorded on Varian Unity BB VT 300
MHz or Bruker Avance Il 400 MHz machines. Prepamatcolumn chromatography was
monitored by TLC using Merck silica gel 6@skplates and UV light at 254 nm. Nucleotide
analoguesl-9 and12 were prepared according to the published procedidraowever, the
purification procedures were modifiedide infrg. The anion:cation ratios were calculated
from integration of the appropriate signals'ti NMR spectra, apart from TEACI and

NH4HCI, for which gravimetric analysis was used.

Purification of phosphoramidateis6

Phosphoramidate$-6 were purified by silica-gel chromatography using@b gradient of
MeOH in ethyl acetate containing 5% TEA. TH&EI was eluted prior to the desired products
and was observed as a faint spot on TLC platesri@ienm UV light. Fractions containing
the pure product were pooled and evaporated toedsynnder reduced pressure. The residue
was dissolved in a minimal amount of water contagnica. 2 equiv. (in respect to
phosphoramidate) of TEA and lyophilized. Stoichidriceamount of the TEAHcation (1
equiv.) was confirmed bH NMR spectroscopy.

Purification of phosphates9 and H-phosphonat#2

Esters7-9 and 12 purified as described previouSlyvere dissolved in water and passed
through a Dowex (Hform) column. Fractions containing the pure prdaduere pooled and
evaporated to dryness under reduced pressure. 8idue was dissolved in a minimal
amount of water containing ca. 2 equiv. of TEA &maphilized. Stoichiometric amount of the
TEAH" cation (1 equiv.) was confirmed By NMR spectroscopy.

Dibutyl phosphoric acid, TEAHsalt (10)

Commercial dibutyl phosphoric acid was converteid IEAH" salt using Dowex (TEAH
form) column. The solvent was evaporated and thedymt dried under high vacuum
overnight. Stoichiometric amount of the TEAgation (1 equiv.) was confirmed Byl NMR

spectroscopy.

Diphenyl phosphoric acid, TEAKalt (11)
Diphenyl phosphoric acid was obtained as white taftgsby hydrolysis of diphenyl
chlorophosphate in water, followed by evaporaticgpeated evaporation with anhydrous
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acetonitrile (three times) and drying under higlcwan. The free acid was converted into
TEAH" salt using Dowex (TEAHform) column. The solvent was evaporated and thdyct
dried under high vacuum overnight. Stoichiometrnicoant of the TEAH cation (1 equiv.)

was confirmed byH NMR spectroscopy.

3'-azido-3'-deoxythymidine monophosphate (AZTMB)TEAH' salt (13)
AZT monophosphate, mono-TEAHsalt was dissolved in a minimal amount of water
containing ca. 4 equiv. of TEA (2 equiv. per eackOP) and lyophilized. Stoichiometric

amount of the TEAHcation (2 equiv.) was confirmed By NMR spectroscopy.

Cation stability during chromatography

A 2 cm diameter column was filled with 50 g of cdigel and equilibrated with 1:1 (v/v)
toluene-MeOH solution. A 100 mg sample of a studiechpound was dissolved in 1 mL of
the same solution and applied to the column, winek washed subsequently with the same
solvents in a isocratic mode. 50 mL fractions waskected, acidified with 10QlL of conc.
HCl,q (ca. 5 equiv. with respect to the total appliechgsie), evaporated to dryness, dissolved
in 1 mL of d6-DMSO and analyzed bt NMR spectroscopy.

Cation stability during evaporation

A 20 mg sample of a studied compound in 100 mLkflaas dissolved in 50 mL of a given
solvent(s) and evaporated to dryness (30 min)rotay evaporator connected to a membrane
vacuum pump working at maximum vacuum, and usid@ &C heating bath. The residue was
dissolved in RO, analyzed byH NMR spectroscopy, returned to the evaporatioskfla
diluted by the working solvent and the evaporagoocedure was repeated. The results are
collected in Fig. 4 in the article. Exempldfy NMR spectra recorded during evaporations are
shown in Figs. S1 to S3.
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Fig. S1 *H NMR spectrum of 3-azidothymidin&{(pyridin-4-yl)]Jphosphoramidate, TEAH
saltlin D,O overlapped with a spectrum after 1 evaporatioh: bf(v:v) toluene-

methanol solvent system
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Fig. S2 *H NMR spectrum of 3-azidothymidin&{(quinolin-3-yl)Jphosphoramidate, TEAH
salt6 in D,O overlapped with spectra after 1, 3, 5, 7, andaperations of 1:1 (v:v)

toluene-methanol solvent system
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Fig. S3'H NMR spectrum of bis(3'-azidothymidine) phosphateAH" salt9a in D,O
overlapped with a spectrum after 8 evaporatioris b{v:v) toluene-methanol solvent

system
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