molecules @y

Supplementary Material

Design, Synthesis and Antiparasitic Evaluation of Click

Phospholipids

George E. Magoulas 't, Pantelis Afroudakis 1*, Kalliopi Georgikopoulou !, Marina Roussaki , Chiara Borsari 2,
Theano Fotopoulou !, Nuno Santarem 34, Emile Barrias 56, Paloma Tejera Nevado 7, Julia Hachenberg’, Eugenia
Bifeld 7, Bernhard Ellinger 89, Maria Kuzikov 89, Irini Fragiadaki 1, Effie Scoulica 1, Joachim Clos 7, Sheraz Gul 89,
Maria Paola Costi 1, Wanderley de Souza 56, Kyriakos C. Prousis !, Anabela Cordeiro da Silva *412 and

Theodora Calogeropoulou *

Table of Contents

1.  Supplementary Tables

National Hellenic Research Foundation, Institute of Chemical Biology, 11653 Athens, Greece; gma-
goulas@eie.gr (G.E.M.); pafroudakischem@yahoo.gr (P.A.); k.georgikopoulou@access-one.gr (K.G.); mrous-
saki@eie.gr (M.R.); tfotop@eie.gr (T.E.); kyrprous@eie.gr (K.C.P.)

Department of Biomedicine, University of Basel, 4058 Basel, Switzerland; chiara.borsari@unibas.ch
i3S-Instituto de Investigacao e Inovacao em Saude, Universidade do Porto, 4200 -135 Porto, Portugal; san-
tarem@ibmc.up.pt (N.S.); cordeiro@ibmec.up.pt (A.C.d.S.)

Parasite Disease Group, IBMC-Instituto de Biologia Molecular e Celular, 4150-180 Porto, Portugal

Instituto Nacional de Ciéncia e Tecnologia em Biologia Estrutural e Bioimagens, Universidade Federal do
Rio de Janeiro, 21941-902 Rio de Janeiro, Brazil; emilebarrias@gmail.com (E.B.); wsouza@biof.ufrj.br (W.d.S.)
Instituto de Biofisica Carlos Chagas Filho, Universidade Federal do Rio de Janeiro, Ilha do Fundao, 21941-
902 Rio Janeiro, Brazil

Bernhard Nocht Institute for Tropical Medicine, D-20359 Hamburg, Germany; paloma.tejera.nevado@gu.se
(P.T.N.); Julia.Hachenberg@amedes-group.com (J.H.); bifeld@bnitm.de (E.B.); clos@bni-hamburg.de (J.C.)
Fraunhofer Institute for Translational Medicine and Pharmacology ITMP, 22525 Hamburg, Germany; Bern-
hard.Ellinger@itmp.fraunhofer.de (B.E.); Maria.Kuzikov@itmp.fraunhofer.de (M.K.);
Sheraz.Gul@itmp.fraunhofer.de (5.G.)

Fraunhofer Cluster of Excellence for Inmune-Mediated Diseases CIMD, 22525 Hamburg, Germany
Department of Clinical Microbiology and Microbial Pathogenesis, Faculty of Medicine, University of Crete,
70013 Heraklion, Crete, Greece; fragiada@med.uoc.gr (L.F.); e.scoulica@uoc.gr (E.S.)

Department of Pharmacy, Universita degli Studi di Modena e Reggio Emilia, 41125 Modena, Italy; cost-
imp@unimore.it

Departmento de Ciéncias Bioldgicas, Faculdade de Farmacia, Universidade do Porto, 4099-002 Porto, Portu-
gal

Correspondence: tcalog@eie.gr; Tel.: +30-2107273833

These authors have contributed equally to this manuscript.

Table S1. In vitro evaluation of antiparasitic activity against L. infantum (MHOM/TN/80/LEM235) in-tracellular amastigotes. S2

Table S2. In vitro evaluation of toxicities (hnERG, CYP1A2, CYP2C9, CYP2C19, CYP2D6, CYP3A4 and A549 and WI-38 cytotoxici-

ties) of compounds at 10 uM and Miltefosine (10 UM 0 1 M) ....cuiuimiiiiiiiiiiiiiiiiicicci s S3
Table S3. In vitro evaluation of antiparasitic activity against T. brucei L427 WT blood-stream form........................ S3
2. Copies of 'H, ¥C and 3P NMR of final products ............c.cccccociiiiiiiiiiiiiicc s S5

Molecules 2021, 26, 4204. https://doi.org/10.3390/molecules26144204 www.mdpi.com/journal/molecules



Molecules 2021, 26, 4204 2 of 30

1. Supplementary Tables

Table S1. In vitro evaluation of antiparasitic activity against L. infantum (MHOM/TN/80/LEM235)
in-tracellular amastigotes.

L. infantum
Compound MHOM)/TN/80/LEM235 ToxicityCCs0xSDorCCso in- Selectivity Index
intracellular amastigotes terval estimation (uM)  CCso/ICso
ICs0+ SD (UM)
25 9.33+0.99 >100 10.7
26 5.21+0.95 >12.5 24
27 1.54+0.22 50-100 32.5-64.9
28 1.5+04 >100 66.7
29 05+0.2 >100 200

Miltefosine 6.68+0.96 159+1.2 4.9
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Table S2. In vitro evaluation of toxicities (hERG, CYP1A2, CYP2C9, CYP2C19, CYP2De,
CYP3A4 and A549 and WI-38 cytotoxicities) of compounds at 10 uM and Miltefosine (10
uM or 1 pM). N.T. = Not Tested.

% cell growth £ :/;)itox; Yo inhibi-
c % inhibition * SD at 10 uM ° & - Y= tion + SD
SD at 10 uM SD
at 10 uM at10 uM
YP1A YP2 ito-
Comp. HERG © cyr2co %€ cypaps cYP3as Asa9 Wi3s M AuroraB
2 19 chondria
25 -7.70 + -20.41 +-23.11 +-32.10+ -37.71 + -20.13+ 11488+ 9346+ 11.05x -10.28=%+

1095 7.94 4.90 3.43 9.99 4.31 2.04 9.11 4.92 19.80
-3.64+ -13.84 +-23.46 +-32.71 + -56.57 + -33.70 £ 121.51 + 114.04+ 899+ -11.71+

28 5.93 9.34 6.53 4.81 9.98 4.40 2.96 25.66 15.76 9.17

29 —4.90 + —28.56 +-22.63 +-28.74 + —46.97 + -33.59 + 120.63+ 9293+ 1.08+ -6.17+
5.58 5.97 6.19 4.48 17.56 4.80 0.86 15.18 2.29 7.07

30 NT. 291+ 8598+ 7433+ 50.77+ 4247+ NT. NT. NT. NT.

3.00 0.94 2.72 3.64 8.94

31 —6.43+ 13.80+ 895+ -238+ 11.06+ -733+ 108.64+ 123.63+ 5.07+ NT
13.73  0.84 1.08 6.77 1.05 3.74 5.73 6.26 4.57 o

12.02+ 9319+ 5487+ 8396+ 60.74 +
32 N.T. 419 0.78 386 245 601 N.T. N.T. N.T. N.T.

16.60 + 1523+ 19.72+ 761+ 114.14+ 136.32 +
33 2 64 445 268 4.22014.9 9.87+6.48 9.09 9.60 19.05 -1+435 N.T.
34 NT. -3.73+ 1894+ 489+ 23.08+ 1927+ N.T. NT. NT. N.T.

3.31 385 11.86 13.73 3.43

35 010+ 942+ 257+ -3.09+ 726+ -8.64+ 10096+ 11910+ 6.58+ NT
4.10 1.87 0.76 5.40 1.30 5.66 6.64 5.69 11.15 o

318+ 6754+ 3551+ 5833+ 3563+
36 N.T. 949 208 484 206 511 N.T. N.T. N.T. N.T.

a1 48.78 + 10.86+ 4131+ 5.65+ 4583+ 5397+ 8515+ 5416+ 299+ NT
4.00 0.71 8.34 5.95 14.78 5.39 1.43 12.05 9.19 o

53 895+ 20.03+ 545+ -1722+ 2641+ -1240+ 8774+ 8383+ -1.08=+ N.T
6.41 0.84 6.65 1.84 6.04 4.93 2.23 5.08 12.96 o

54 1793+ 937+ 3798+ 1043+ 6.07+ 1388+ 8582+ 3139+ 856+ NT
5.86 0.58 3.38 8.37 11.09 0.37 2.06 17.44 12.10 o

65 8.64+ 18.05+ 2832+ -1.75+ 3044+ -244+ 9048+ 7774+ 4025=+ NT.
8.38 4.21 5.98 2.75 9.48 12.03 5.75 11.47 5.67
66 2298+ 1237+ 5341+ 2397+ 5399+ 5934+ 90.83+ 4949+ 19.78+ NT.
9.56 2.06 2.53 7.01 2.89 5.31 8.30 17.33 15.77
Miltefo -16.92 +-20.62+ -0.80+ 7.92+ 3083+ 839+ 9580+ 11350+ 399+ -1254+

sine 734 11.85 3833 1550 16.70 8.99 15.78  26.66 8.95 10.71

Table S3. In vitro evaluation of antiparasitic activity against T. brucei L427 WT blood-stream
form.

T.b. brucei L427 WT
Blood-Stream

Single Dose
Comp. Assay 10pM Dose Response Curves
Mean Inhibitory Activity ICs0 = SD (nM)
(%) £ SD
25 N.A
26 N.A

27 N.A
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28 N.A.
29 N.A
30 N.A
31 20+1
32 36+4
33 23+3
34 N.A
35 N.A
36 30+7
53 N.A
54 N.A
65 N.A
66 N.A
Pentamidine 1.55+0.24

Average activities of at least 2 independent assays, N.A. No significant activity (less than 20%).
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1. Copies of 'H, 13C and 3P NMR of final products

Compound 25
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Figure S1. '"H-NMR of compound 25 in CDCls at 600 MHz.
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Figure S2. 3C-NMR of compound 25 in CDCls at 150 MHz.
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Figure S3. 'P-NMR of compound 25 in CDCls at 121.44 MHz.

Compound 26
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Figure S4. '"H-NMR of compound 26 in CDCls at 300 MHz.
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Figure S5. 3C-NMR of compound 26 in CDCls at 75 MHz.

06594

Figure S6. ¥'P-NMR of compound 25 in CDCls at 121.44 MHz.
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Compound 27
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Figure S7. 'H-NMR of compound 27 in CDsOD at 600 MHz.
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Figure S8. 3C-NMR of compound 27 in CDsOD at 150 MHz.
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Figure S9. 'P-NMR of compound 27 in CD3OD at 121.44 MHz.
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Figure §10. 'H-NMR of compound 28 in CDCl3 at 600 MHz.
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Figure S11. 3C-NMR of compound 28 in CDCls at 150 MHz.
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Figure S12. ¥P-NMR of compound 28 in CDCls at 121.44 MHz.
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Compound 29
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Figure S13. '"H-NMR of compound 29 in CDsOD at 600 MHz.
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Figure S14. 3C-NMR of compound 29 in CD30D at 150 MHz.
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Figure S15. 3P-NMR of compound 29 in CD30D at 121.44 MHz.
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Figure §16. 'H-NMR of compound 30 in CDsOD at 600 MHz.
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Figure S17. 3C-NMR of compound 30 in CDsOD at 150 MHz.
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Figure S18. ¥P-NMR of compound 30 in CD3OD at 121.44 MHz.
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Compound 31
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Figure S19. '"H-NMR of compound 31 in CDCls at 600 MHz.
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Figure S20. ®*C-NMR of compound 31 in CDsOD at 150 MHz.
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Figure S21. ¥P-NMR of compound 31 in CD3OD at 121.44 MHz.
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Figure S22. '"H-NMR of compound 32 in CDsOD at 600 MHz.
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Figure S23. 3C-NMR of compound 32 in CD3OD at 150 MHz.
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Figure S24. ¥P-NMR of compound 32 in CD3OD at 121.44 MHz.
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Compound 33
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Figure S25. '"H-NMR of compound 33 in CDCls at 600 MHz.
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Figure 526. *C-NMR of compound 33 in CDCls at 150 MHz.
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Figure S27. ¥P-NMR of compound 33 in CDCls at 121.44 MHz.

Compound 34
b wk
I _J .. _ﬂpl . _JJ"_}U
t Gl L i o e
3:0 g 7.‘5 7.‘0 6:5 6.‘0 5:5 5.‘0 4.‘5 = 4:0“ r“3‘.5 . 3:0 - 2.5 2.‘0" u]1.‘5 1.0 D.‘S 0.0
f1 (ppm)

Figure 528. 'H-NMR of compound 34 in CDsOD at 600 MHz.
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Figure 529. 3C-NMR of compound 34 in CD30D at 150 MHz.
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Figure S30. P-NMR of compound 34 in CD3OD at 121.44 MHz.
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Compound 35
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Figure S31. '"H-NMR of compound 35 in CDsOD at 600 MHz.

49,000 €0300

149,220
123,131

170 160 150 140 130 120 110 100 90 80
1 (ppm)

Figure S32. 3C-NMR of compound 35 in CDsOD at 150 MHz.



Molecules 2021, 26, 4204

21 of 30

0,120

55 50 45

40

35
f1 (ppm)

Figure S33. 'P-NMR of compound 35 in CDsOD at 121.44 MHz.
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Figure S34. '"H-NMR of compound 36 in CDsOD at 600 MHz.
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Figure S35. 3C-NMR of compound 36 in CD3OD at 150 MHz.
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Figure S36. ¥P-NMR of compound 36 in CD3OD at 121.44 MHz.
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Compound 41
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Figure S37. '"H-NMR of compound 41 in CDsOD at 600 MHz.
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Figure S38. 3C-NMR of compound 41 in CD3OD at 150 MHz.
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Figure S39. ¥P-NMR of compound 41 in CD3OD at 121.44 MHz.
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Figure S40. '"H-NMR of compound 53 in CDsOD at 600 MHz.
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Figure S41. 3C-NMR of compound 53 in CDsOD at 150 MHz.
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Figure S42. 3P-NMR of compound 53 in CD3OD at 121.44 MHz.
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Figure S43. 'TH-NMR of compound 54 in CDsOD at 600 MHz.
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Figure S44. 3C-NMR of compound 54 in CD30D at 150 MHz.
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Figure S45. 3P-NMR of compound 54 in CDsOD at 121.44 MHz.

Compound 65

—3.310 €D3OD
794

N TR e NP

Figure 546. 'H-NMR of compound 65 in CDsOD at 600 MHz.
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Figure S47. *C-NMR of compound 65 in CD30D at 150 MHz.
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Figure S48. 3 P-NMR of compound 65 in CD3OD at 121.44 MHz.
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Compound 66
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Figure S49. '"H-NMR of compound 66 in CDsOD at 600 MHz.
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Figure S50. *C-NMR of compound 66 in CD3OD at 150 MHz.
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Figure S51. 3'P-NMR of compound 66 in CD3OD at 121.44 MHz.



