Less cytotoxic protoflavones as antiviral agents:
protoapigenone 1'-O-isopropyl ether shows improved
selectivity against the Epstein-Barr virus lytic cycle
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Figure S1. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 10.
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Figure S2. J]MOD (125 MHz, DMSO-ds) spectrum of compound 10.
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Figure S3. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 11.
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Figure S4. ]MOD (125 MHz, DMSO-ds) spectrum of compound 11.
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Figure S5. 'TH NMR (500 MHz, DMSO-ds) spectrum of compound 12.
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Figure S6. ]MOD (125 MHz, DMSO-ds) spectrum of compound 12.
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Figure S7. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 13.
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Figure S8. ]MOD (125 MHz, DMSO-ds) spectrum of compound 13.
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Figure S9. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 15.

FE+08

[SE+07

3 g R 2% Pdma -
8 & | sgo PEEE 2 55

| I tIN |\ Vi

o
| Ll |

| | .

| 1]

lzmlzoulno'm'17ol160'1so.140'130'1zo'uu'1oo'90.80'm'so'so'«:':w.zo'10'o

f1 (ppm)

Figure $10. J]MOD (125 MHz, DMSO-ds) spectrum of compound 15.
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Figure S11. 'H NMR (500 MHz, DMSO-ds) spectrum of compound 16.
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Figure S12. ]MOD (125 MHz, DMSO-ds) spectrum of compound 16.
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Figure $13. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 17.
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Figure S14. J]MOD (125 MHz, DMSO-ds) spectrum of compound 17.
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Figure S16. ]MOD (125 MHz, DMSO-ds) spectrum of compound 18.

-SE+07

F1E+08

FSE+07

-SE+07

F-1E+08

F-2E+08

F-2E+08

b3 SNNB ame| 20gRy neymos
5 ‘ ghnee ARE BaRRE Ghyags
| I SPp N RN RN
( Ve (1] |
J / I I
A .J U AL
T e 24 LA ¥ I B
§ 3 538 §| 83s| § 5
135 '12.5' '11.5' '10.5' " 9.5 " 9.0 ' 8.5 ' 8.0 ) 75 " 7.0 ’ 6.5 ’ 6.0 ' 5.5 ' 5.0 ’ 4.5 " 4.0 " 35 " 3.0 ' 2:5 ' 20 ' 15 ’ 1.0 ’ 0.5 " 0.0
1 (ppm)
Figure S15. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 18.
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Figure S18. ]MOD (125 MHz, DMSO-ds) spectrum of compound 19.
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Figure S17. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 19.
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Figure $19. 'H NMR (500 MHz, DMSO-ds) spectrum of compound 20.
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Figure 520. ]MOD (125 MHz, DMSO-ds) spectrum of compound 20.
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Figure S21. 'H NMR (500 MHz, DMSO-ds) spectrum of compound 21.
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Figure $23. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 22.
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Figure 526. ]MOD (125 MHz, DMSO-ds) spectrum of compound 23.
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Figure S27. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 24.

&_|

-

—12727
—103.85
Pa X

P4
— .20
~76.53
—65.63
—55.92
26,33
2377
T
g

\ s

—93.81

£
N

-1E+08

r1E+08

-1E+08

8E+07

F6E+07

F4E+07

F2E+07

-2E+07

F-4E+07

-6E+07

--8E+07

F-1E+08

F-1E+08

T T T T T T T T T T T T T T T T T T T T T

200 190 180 170 160 150 140 130 120 11:)1 ( 1!;0 90 80 70 60 50 40 30 20 10
ppm

Figure S28. J]MOD (125 MHz, DMSO-ds) spectrum of compound 24.
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Figure 529. 'H NMR (500 MHz, DMSO-ds) spectrum of compound 25.
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Figure S30. J]MOD (125 MHz, DMSO-ds) spectrum of compound 25.
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Figure S31. '"H NMR (500 MHz, DMSO-ds) spectrum of compound 26.
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Figure S32. J]MOD (125 MHz, DMSO-ds) spectrum of compound 26.
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Figure $33. 'H NMR (500 MHz, DMSO-ds) spectrum of compound 27.
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Figure S34. ]IMOD (125 MHz, DMSO-ds) spectrum of compound 27.
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Figure $35. 'H NMR (500 MHz, DMSO-ds) spectrum of compound 28.
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Figure S36. ]MOD (125 MHz, DMSO-ds) spectrum of compound 28.
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Figure S37. Mass spectrum of compound 10 recorded in negative ionization mode.

(solvent: CHsCN + 1% HCOOH)
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Figure 538. Mass spectrum of compound 11 recorded in negative ionization mode.
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Figure 540. Mass spectrum of compound 13 recorded in negative ionization mode.

(solvent: CHsCN + 1% HCOOH)
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Figure 541. Mass spectrum of compound 15 recorded in negative ionization mode.
(solvent: CHsCN + 1% HCOOH)

[ _31:0.424 min from Sample 1 (TuneSamplelD) of MT20120228154818.wiff [Turbo Spray) Max. 1.4e8 cps

1 426 - 252.4000

1.228 4
1.2e04
1.126 4
1.0e8

o.0=F 207 4000

2.0e5

7.0e5 4

G.0e51

Intensity, cps

£.0e5

4.0e5

3.0e5
205,

2927000

2.0e54
~259.6000 451.2000

1.0e5 4

288 9000

280 280 200 220 240 260 280 400 420 440 460 480 00 520 540 &0 580 &00

Figure S42. Mass spectrum of compound 16 recorded in negative ionization mode.
(solvent: CHsCN + 1% HCOOH)
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Figure 543. Mass spectrum of compound 17 recorded in negative ionization mode.
(solvent: CHsCN + 1% HCOOH)
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Figure 544. Mass spectrum of compound 18 recorded in negative ionization mode.
(solvent: CHsCN + 1% HCOOH)
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Figure S$45. Mass spectrum of compound 19 recorded in negative ionization mode.
(solvent: CHsCN + 1% HCOOH)
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Figure 546. Mass spectrum of compound 20 recorded in negative ionization mode.

(solvent: CHsCN + 1% HCOOH)
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Figure 547. Mass spectrum of racemate 21 recorded in negative ionization mode.

(solvent: CHsCN)
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Figure S48. Mass spectrum of racemate 22 recorded in negative ionization mode.

(solvent: CHsCN)
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Figure 549. Mass spectrum of racemate 23 recorded in negative ionization mode.
(solvent: CHsCN)
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Figure S50. Mass spectrum of racemate 24 recorded in negative ionization mode.
(solvent: CHsCN)
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Figure S51. Mass spectrum of racemate 25 recorded in negative ionization mode.
(solvent: CHsCN)
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Figure 552. Mass spectrum of racemate 26 recorded in negative ionization mode.
(solvent: CHsCN)
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Figure 553. Mass spectrum of racemate 27 recorded in negative ionization mode.
(solvent: CHsCN)

[

Intensity, cps

-21: 0.405 min from Sample 1 {TuneSample|D) of MT20190227 132856 wiff [Turbo Spray) Max. 7.9e8 cps.

7.0l
7.5eb ]

7.0e8
G.5ef 4
G.0e6 ]
5.5e8 4
E.0ed
4 5ef J
4.0ed
3.5e8 ]
2.0eb
2.5e6
2.0eb4
1.5e6 ]
1.0ed
E.0e5 ]

112.2000

160.8000.171.5000 2655000

21
h.ll..u.Jlm il ] r IIFETTEENFT WFE W TE

0.0000
A n

2805000

2868000

474 8000

345.50010 2202000 47ek000

455 5000
L -

- Al
T

0.0

100

120 140 1680 120 200 220 240 280 280 200 220 3240 260 280 400 420 440 480 480 500 520 540

miz, Da

Figure S54. Mass spectrum of racemate 28 recorded in negative ionization mode.
(solvent: CHsCN)
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Figure S55. Compound 9 inhibits HIV-1 infection using the pseudotype virus assay at the
non-cytotoxic concentration of 100 uM. Two independent experiments were performed in
triplicates.

Table S1. Cytotoxicity of compounds 2-14 and 21-28 on U373-CD4-CCR5 cells, n=2.
Compounds were tested up to 100 uM except for compound 9 whose cytotoxicity evaluation
was repeated up to a maximum concentration of 500 uM. Both chemical strategies (B-ring
saturation and 4’-oxime formation) allowed us to successfully decrease the cytotoxicity of

protoflavones.
Compound Compound type Cytotoxic ICso + SEM [uM]
2 protoflavone 0.22 +0.003
6 protoflavone 2.09+0.13
7 protoflavone 0.25 +0.002
8 protoflavone 0.67 +0.03
9 tetrahydroprotoflavone >500
10 tetrahydroprotoflavone >100
11 tetrahydroprotoflavone >100
12 tetrahydroprotoflavone >100
13 tetrahydroprotoflavone >100
14 tetrahydroprotoflavone ~6.37
21 dihydroprotoflavone 4’-oxime >100
22 dihydroprotoflavone 4'-oxime >100
23 dihydroprotoflavone 4’-oxime ~ 89.45
24 dihydroprotoflavone 4'-oxime >100
25 dihydroprotoflavone 4'-oxime 53.88 + 0.35
26 dihydroprotoflavone 4'-oxime >100
27 tetrahydroprotoflavone 4’-oxime >100
28 tetrahydroprotoflavone 4’-oxime 27.02+8.4
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