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Betulinic Acid Decorated with Polar Groups and Blue Emitting BODIPY Dye: Synthesis, Cyto-
toxicity, Cell-Cycle Analysis and Anti-HIV Profiling
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Figure S1. 'H NMR of 1 in CDCls.
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Figure S2. ®*C NMR of 1 in CDCls.
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Figure S3.

HRMS-ESI spectrum of 1.
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Figure S4. '"H NMR of 2 in CDCls.
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Figure S5. °*C NMR of 2 in CDCls.

689.46125 NL:
100 6.13E6
80 55_Kodr_ESIpos_DK-B-
5 46_1#15-18 RT: 0.31-0.37
AV: 4 T: FTMS + ¢ ESI
i 690.46407 Full ms [200.00-2000.00]
667.47921
20 668.48236 666.93442 | | oi4e713 70543463
o 646.25807 56223185 | | 678.97203 I | 71144241 72539612
it 667.47930 NL:
g 6.35E5
5 80 caahgyngos +H:
g o C39He3N4 Os
< 668.46265 pa Chrg 1
o 40
2
§ 20 669.48601
\
3 og 689.46124 NL:
6.35E5
80 c3g hga ng 05 +Na:
&0 C3gHez Ny Os Nay
690.46460 pa Chrg 1
40
20 S‘B] 46795
0 70543518 NL:
100 5.93E5
80 39 hga Ny 05 +K:
60- Ca9He2 N4 05Ky
706.43853 pa Chrg 1
40
20 707.44189
o [
LRI AR LAY AL AL M| LA AR LR AR LA T T ™ LRRAN ALY LN LA RN LR AL AR R
650 660 670 680 690 700 710 720
m/z

Figure S6. HRMS-ESI spectrum of 2.
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Figure S7. 'TH NMR of 3 in CDsOD.
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Figure S8. 3C NMR of 3 in CDsOD.
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Figure S9. HRMS-ESI spectrum of 3.



CHLOROFORM-d

)

0oN ~ e e cwono ~ w0 IO TACCODRNO N ONDANNTNDOOONN QOO T
NSNS © 0 == H<NNN ~© NERNNOOONA--= 0 OONKNOOUIIITNNNSRR RN
BE SF 33833 O 5% Epmsamosssney gseruasssIsanEssss
’ AT A o \ -
1.01 221112 107 14912210 0.991.01 225 2252533 153145302.022.6723031.522.612.963.010.583.002.09 111
u U od d bW od oWy
T AR AR KA AR AR AL I KRR RRR AR AR AR LR KRR R AR AR AR AR LR KA RR N AR RN RA KRR AR AR R AR AR RN LA RRRARA IR RRR R RN RRRRR N AR RAR N R AR AR AR RR KA RRLE IR R RRRA TR R RRRLA KRR RRRA I RARARRLARRRRRARAE
10.0 Chemical Shift (ppm)
Figure S10. '"H NMR of 4 in CDCls.
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Figure S11. *C NMR of 4 in CDCls.
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Figure S12. HRMS-ESI spectrum of 4.
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Figure S13. '"H NMR of 5 in CDCls.
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Figure S14. *C NMR of 5 in CDCls.
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Figure S15. HRMS-ESI spectrum of 5.
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Figure S16. 'H NMR of 6 in CDCls.
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Figure S17. 3C NMR of 6 in CDCls.
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Figure S18. HRMS-ESI spectrum of 6.
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Figure S19. 'H NMR of 7 in CDCls.



3 8 8 I N ~ ORI IO OITNOORVANVOE T TDRND

© o < 2 29 N ROQOOIRAERANOAIINIORTINT IO

= 38 b 3 o o ~ BB S S ONSBINN YT OIONNBS TG0 ¥

= 22 2 RR © BEBBETTTOOOOOHONNNNNN T = =~
T T T T T [ T e T
180 170 160 150 140 130 120 110 100 920 80 70 60 50 40 30 Chemical Shift (ppm)

Figure 520. *C NMR of 7 in CDCls.
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Figure S21. HRMS-ESI spectrum of 7.
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Figure S22. 'H NMR of 8 in CDCls.
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Figure S23. *C NMR of 8 in CDCls.
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Figure S24. HRMS-ESI spectrum of 8.
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Figure S25. '"H NMR of 9 in CDsOD.
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Figure 526. °C NMR of 9 in CDsOD.
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Figure S27. HRMS-ESI spectrum of 9.
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Figure 528. 'H NMR of 10 in CDCls.
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Figure S29. *C NMR of 10 in CDCls.
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Figure S30. HRMS-APCI spectrum of 10.
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Figure S31. '"H NMR of 12 in CDCls.



g8 8 8 e ~o NN ON DR -OTOODN MO0 DMOO T =
@ S < S @@ CROCOEREROYRCRANTRAORR O IN—Q
~o~ w w o oo NOSTONOUWTOONNO—-—DONLM— — D M0O© OO
g e 2 2 8- S BEBEITTIEomaslAqalanaeece2d
P T T T T
180 170 160 150 140 130 120 110 100 90 80 70 Chemical Shift (ppm)
Figure S32. 3*C NMR of 12 in CDCls.
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Figure S33. HRMS-ESI spectrum of 12.
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Figure S34. 'H NMR of 13 in CDCls.
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Figure S35. °C NMR of 13 in CDCls.
668.53693 NL:
1005 1.18E8
90| 111_Kodr_ESIpos_DK-B-
E 50_T#38-40 RT:
80 0.82-0.86 AV:3T:
8 703 FTMS + c ESI Full ms
g M3 [200.00-2000.00]
g oo
< 503 669.53936
2 407
o E|
2 304
20
103 670.54232
E 690.51700
e 663.53193 668.21485 671.54536 684.52994 )
668.53608 NL:
1007 6.25E5
90§ c41 hganzos +H:
803 Cs1H7oN3 O4
E pa Chrg 1
70
605
505 669.53944
40
303
20|
E 67054279
103
E | 671.54615 67555710
OB e e B e M b b Lt Lo ah M ) AL L Ll b ) L B b L b
660 665 670 675 680 685 690
m/iz
Figure S36. HRMS-ESI spectrum of 13.
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Figure S37. '"H NMR of 14 in CDCls.
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Figure S38. °*C NMR of 14 in CDCls.
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Figure S39. HRMS-ESI spectrum of 14.
CHLOROFORM-d
N N = o o vv o D O OO P PPOINCRF PN DTN R D@D 10D O
S N5 255 2% XX 3 PENR2E282838-83 2US38IYIBBRRI5ERL
NN NN So S5 9 P D R BRI ucuk a0 JNCNC R B
|
P P K - 'y y - ]/ Pagg!
[ [ [ N SN " B y —
097103099 107106 1.081.06 0.941.00 2083.8410612532035841121%51571013.0315213.671175513001 11307305110
I Y U ou oo
L TRE SEILERE SR T
35 .0 25 20 1.5 1.0 Chemical Shift (ppm)

Figure S40. '"H NMR of 15 in CDCls.
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Figure S41. *C NMR of 15 in CDCls.
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Figure S42. HRMS-ESI spectrum of 15.
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Figure S43. 'H NMR of 16 in CDCls.
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Figure S44. 3C NMR of 16 in CDCls.
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Figure S45. HRMS-ESI spectrum of 16.
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Figure S46. '"H NMR of 17 in CDsOD.
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Figure S47. °C NMR of 17 in CDsOD.
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Figure S48. HRMS-ESI spectrum of 17.
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Figure S49. 'H NMR of 18 in CDCls.



182.29
173.64
171.11
151.11

147.79

135.68

132.41

125.04
123.38
122.61
114.87
113.68
109.33
81.47

55.55
54.57
54.28
52.61

52.57
50.71

45.65
44.75
41.88
40.68
40.48
37.74
37.12
36.88
31.29
27.92
25.60
25.05
23.65
19.60
18.18
16.50
16.21
16.13
14.67

Ll st bl Ll o L \M b i “\mu.‘\‘W.‘.th Ll | L M\Lm‘.‘ gnabd b pg B b

190 180 170 160

Relative Abundance

150

140 130 120 110 100 90 80 70 60 50 40 30  Chemical Shift (ppm)
Figure S50. *C NMR of 18 in CDCls.
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Figure S51. HRMS-ESI spectrum of 18.



Table S1. Absorption maxima, emission maxima when excited at a wavelength of 380 nm, molar
absorption coefficients and Stokes shifts of fluorescently labeled substances.

Compd € Stokes shift
) AA, max (nm) AEM, max (nm) (L-mol-1~cm-1) (nm)
4 401 462 26 850 61
5 409 471 31 820 62
6 409 468 21180 59
10 401 460 26 820 59
15 406 460 28 590 54
18 405 458 29 250 53
Absorbance Emission
1.0+ compound
—
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Figure S52. Normalized absorption and emission spectra of prepared fluorescent derivatives derived from BA.
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Figure S53. Pilot experiment with fluorescent derivatives. The size of the scale bar is 100 pum.



Merge Blue channel Red channel

BODIPY-SMe

Figure S54. Images of U20S-ER with entire microscopic fields. The size of the scale bar is 100 pum.
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Figure S55. Images of U20S-GA with entire microscopic fields. The size of the scale bar is 100 um.
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Figure S56. Images of U20S-Mito with entire microscopic fields. The size of the scale bar is 100 pum.



Table S2. Calculated physical properties (pKa and logP) of the derivatives.

Compound pKa* pKa pKa LogP*
BA 4.61 15.19 n.a.** 7.85
BT 4.48 4.60 n.a. 9.26

1 15.17 15.82 n.a. 8.08
2 4.48 15.81 n.a. 9.30
3 15.17 16.00 n.a. 6.47
4 14.67 - n.a. 6.27
5 n.a. - n.a. 7.41
6 9.74 - n.a. 5.92
7 12.70 15.17 16.38 8.79
8 4.48 12.70 16.37 9.98
9 4.48 15.98 n.a. 8.06
10 4.48 n.a. n.a. 7.15
11 4.61 n.a. n.a. 8.82
12 12.74 n.a. n.a. 9.90
13 12.74 15.17 n.a. 8.91
14 15.17 n.a. n.a. 7.14
15 15.17 n.a. n.a. 6.22
16 4.48 12.74 n.a. 10.32
17 4.48 n.a. n.a. 8.39
18 4.48 n.a. n.a. 6.96

*All values of pKa and logP (classic) were calculated with ACD/Percepta, Release 2021.1.0. For compounds 4-6 ACD/Per-
cepta did not get reasonable value. The letter properties were calculated by PerkinElmer3D*Pro Version 20.0.0.41. For
Compound 5, PerkinElmer Chem3D* was not able to calculate reasonable value of pKa too. **n.a. not applicable.
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Figure S57. Effect of selected tested compounds on CA-SP1 processing of HIV-1 Gag polyprotein (a duplicate of western
blot showed in Figure 5. in the article). HEK 293 cells produced HIV-1 particles pseudotyped with VSV-glycoproteins in
the absence (lanes 2) or presence of selected tested compounds (lanes 3-11). At 48 h post-transfection, VSV-G pseudotyped
HIV-1 viruses released from the HEK 293 cells were analyzed by western blot using an anti-HIV-1 CA antibody.



