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NMR spectrometry

Figure S1. 1H NMR spectrum (DMSO-d6, 600 MHz) of compound 3.
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Figure S2.

13C NMR spectrum (DMSO-d6, 150 MHz) of compound 3.
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Figure S3. *H NMR spectrum (DMSO-d6, 600 MHz) of compound 1 (AZT).
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Figure S3a. An expanded view of 'H NMR spectrum (DMSO-d6, 600

MHz) of compound 1.
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Figure S4. DEPT 90 spectrum (DMSO-d6, 150 MHz) of compound 1.

azt referenc 38000
{~36000
34000
32000
{~30000
28000
[~26000

24000

8443
60.62

22000

[~20000

\83.83

18000

136.53

16000

~14000

12000

10000

(8000

6000

4000

-2000

4037

T 0
[~-2000

4000

T T T T T T T T T
180 170 160 150 140 130 120 110 100

T T T T T T T T T T

80 70 60 50 40 30 20 10 0

90
f1 (ppm)




Figure S5. 'H NMR spectrum (DMSO-d6, 600 MHz) of compound 4.
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Figure S6. 13C NMR spectrum (DMSO-d6, 600 MHz) of compound 4.
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Figure S/

. HSQC spectrum (DMSO-d6, 600 MHz) of compound 4.
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Figure S7a. An expanded view of HSQC spectrum (DMSO-d6, 600 MHz)
of compound 4.
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Figure S8. 1H - 'H -COSY spectrum (DMSO-d6, 600 MHz) of compound 4.
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Figure S8a. An expanded view of 'H - 'H -COSY spectrum (DMSO-d6, 600
MHz) of compound 4.
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Table S1.'H and BC-nuclear magnetic spectroscopy (NMR) chemical

shifts and the structure of 4.

'H Chemical Shift 13C Chemical Shift Assignment
1.78 13.2 Me
2.61-2.71 38.1 13 (2H)
3.57-3.67 61.7 16 (2H)
4.19 85.4 15
4.62 38.9 9(2H)
5.25 - OH
5.33 60.1 12
6.40 84.8 14
6.62 100.2 3
- 110.5 19
- 118.0 4a
7.49 125.1 6
7.79 137.2 20
7.82 127.8 8
- 134.8 7
8.08 - NH
8.24 123.8 11
8.29 125.5 5
- 145.4 10
-- 149.2 8a
- 151.1 4
8.42 152.1 2
- 151,4 17

11.3 - NHomide
- 164.6 18
(0]
HSC ""l ‘:iNii
. 20 17
HO o N0
15\, 12 W
"N 3
e
o ‘3/4 3
Uooa
Cl77 2a N



Figure S9. DEPT-135 spectrum (DMSO-d6, 600 MHz) of compound 4.

azt-paul

151.85
—136.93
r127.62

N ] 0
oo 0 —
0T m o
NN o
o ~—
~—

\84.57

_61.45

,85.16

59,93

\37.83
12.96

/38.66

)

T T
210 130 120 110 100
f1 (ppm)

60 50 40

[~30000

125000

[~20000

15000

10000

5000

5000

10000




Figure S10. DEPT-90 spectrum (DMSO-d6, 600 MHz) of compound 4

azt-paul on T =N
P 2 & ¢dan 8 T o
o ~ INE ] o 1 in v
] ] o oo (=] [ Q
— — I - o&oo 0
| NN~ | 7 |
|
W g |5 ;
' [ r
T T T T T T T T T T T T T T T T T T T
160 155 150 145 140 135 130 125 120 115 110 105 100 95 90 85 70 65 60 11 50 45 40 35 30

f1 (ppm)

[~20000

18000

16000

~14000

[-12000

10000

[-8000

[~6000

[~4000

2000

0

[~-2000

4000

16000

8000




Figure S11. DEPT- 45 spectrum (DMSO-d6, 600 MHz) of compound 4
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Figure S12. HMBC spectrum (DMSO-d6, 600 MHz) of compound 4
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Figure S12a. An expanded view of HMBC spectrum (DMSO-d6, 600 MHz)
of compound 4.
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(i) C-18 (8164 ppm) due to its connectivities with H-20, Me.

(ii) C-10 (6145.4 ppm) due to its connectivities with H-11, H-9

(iii) C-7 (0134.8 ppm) due to its connectivities with H-5, H-8and H-6

(iv) C-4a (6118 ppm) due to its connectivities with H-8, H-6 and H-3.
(v) C-19 (8110 ppm) due to its connectivities with Me, H-20 and NH
(vi) C -8a (0110 ppm) due to its connectivities with H-8

(vii) C -4 (6151.1 ppm) due to its connectivities with H-3



Mass spectrometry

Figure S13. Mass spectrum and UPLC-ESI chromatogram (254 nm) of
compound 4
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The spectrum was recorded in positive ionization mode (ESI). Analysis was performed using a solvent
mixture containing acetonitrile/water at a flow rate of 0.5 mL/min. The mobile phase was isocratic
(water + 0.01% TFA; CHsCN).



UV-VIS spectroscopy

Figure 14a. UV spectrum of compound 4 in acetone (range 200-450nm
in acetone)
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Abs.

Figure 14b. UV spectrum of compound 4 in water (range 200-450nm in
acetone)
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IR spectroscopy

Figure S15a. FT-IR spectrum of compound 4.
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Figure S15b. FT-IR spectrum of compound 1.
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Table S2. Physicochemical properties of compound 1 and 4 calculated by

SwissADME
Compound MW HBA HBD tPSA nRtB
1 267.2 7 2 134.07 3
4 483.9 7 3 139.95 6

MW: Molecular weight. nRtB: Number of rotatable bond. HBA: Number of hydrogen-bond acceptor. HBD: Number of hydrogen-bond
donor. tPSA: topological polar surface area [2].




Figure S16. BOILED-Egg graph resuming the predicted properties for the
compound 4.

The overall predicted pharmacokinetic properties were resumed in the BOILED-Egg graph [3] as
reported in Figure S16. The white area indicated the molecules with high probability to be absorbed by
the Gl tract, while the yellow area indicated the molecules with high probability to passively permeate
through the blood-brain barrier. The blue dot represented the molecule which was predicted to be
effluated by P-glycoprotein.
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