Regional Issue 'Organic Chemistry in South Africa’ ARKIVOC 2020, v, $S1-522

Supplementary Material

Binding pose analysis of hydroxyethylamine based B-secretase inhibitors and
application thereof to the design and synthesis of novel indeno[1,2-b]indole
based inhibitors

C. Johan van der Westhuizen,?* Divan G. van Greunen,** Werner Cordier,® Margo Nell,” Vanessa
Steenkamp,® André Stander,® Jenny-Lee Panayides,** and Darren L. Riley®*

9Department of Chemistry, University of Pretoria, Lynnwood Road, Pretoria, South Africa
bDepartment of Pharmacology, University of Pretoria, Bophelo Road, Pretoria, South Africa
‘Department of Physiology, University of Pretoria, Lynnwood Road, Pretoria, South Africa

4CSIR Future Production: Chemicals, Pharmaceutical Technologies, Meiring Naudé Road, Pretoria, South Africa

Email: darren.riley@up.ac.za and jpanayides@csir.co.za

Table of Contents

1. TH and 13C NIMR SPECIIA OF 4 uueeeeeeriieierrnreneeeeesssissssssssseeseesesssssssssssssssesesssssssssssssssssssssssssssssssssssssssssssnnnns S3
2. THANd 13C NIMR SPECLIA O 5 uuueeeerrereeriesissssnsreseeesesssssssssssssseesssssssssssssssssssesssssssssssssssssssessssssssssssssessssssssns S4
3. TH ANd 13C NIMR SPECLIA OF 6 .uueeeeereeeereieerisrsseeeeeereesssssssssssseeesessssssssssssssessesssssssssssssssssssesssssssssssssssesesssssns S5
4. TH and 3C NIMIR SPECLIA OF 7 ceveeeeerrrnerereererisessssssssseeeeessssssssssssssssessssssssssssssssssssssssssssssssssssssessssssssssssssseses S6
5. TH and 13C NIVIR SPECLIA O 8 .uuuueeeerreeierieiisirsssneeeeeresssssssssssssseesessssssssssssssessessssssssssssssesssssssssssssssssessssssssns S7
6. TH anNd 13C NIMR SPECLIA OF 9 uuueeeeereeeiiiiiiiisrnneeeeeeeeessssssssssesseeeessssssssssssssessesssssssssssssssssssessssssssasssssessessssnns S8
7. TH and 13C NIMIR SPECLIa Of 10...uuuueeeeerereesisssrssneeeeereessssssssssssseesessssssssssssssesssssssssssssssssesssssssssssssssssassssssssns S9
8. TH and 13C NIVIR SPECLIa Of L1..uuuuueeeeeeeeerieiiesrssssneeeeeressssssssssssssessesssssssssssssssssssessssssssssssssessesssssssssssssseees S10
9. TH and 13C NIVIR SPECLIA Of 12 ..uuuueeeereeeeriiiiirrrneneeeeereessesssssssssseesesssssssssssssssssesessssssssssssssessesssssssssnnsnsesees S11
10. TH and 13C NIMR SPECEra Of 13 ciiiireieiererrerereeeresssssssssssssseeseessssssssssssseesesssssssssssssssssesssssssssssssssssessssssssnnnns S12
11. TH and 13C NIMR SPECEra Of 18uuueiireiiiiierurrereeeresssesssssssssseesessssssssssssssessesssssssssssssssssssssssssssssssssssssssssssssnnns S13
12. H and 13C NIMR SPECEIa Of 15.uiiiireeeeerrrrnrereeerersssssssssseneeesesssssssssssssseesesssssssssssssssesssssssssssnsssssssesssssssssnnns S14
13. 2H aNd 13C NIMR SPECEIA Of 1B.ueeerrererrrsrrunrereeereesssssssssenseeseesssssssssssssessesssssssssssssssssesssssssssssssssssessssssssnnnns S15
14. TH and 13C NIMR SPECEIA Of 17.uuiiireiiiirirnnrereeeresssesssssssssseeseessssssssssssseesesssssssssssssssssessssssssssssssessessssssssnnnns S16
15. TH and 13C NIMIR SPECEIra Of L18...ueeieecereeereiiineeeiecssnneeesessseesessssnsessesssssesssssssneessssssnsessesssnnesssssssnsessssssnsens S17
16. TH and 13C NIMR SPECEIa Of 19.ciiiiiiieiiierunrereeeresssessssssssnseesesssssssssssssseesesssssssssssssssssessssssssssssssesssssssssssnnnns S18
17. H and 13C NIMR SPECEra Of 20..ccieieiiieserrnrereeeresssessssssssseeesesssssssssssssseesesssssssssssssssssssssssssssssssssssssssssssssnnns S19
18. Figure S1. pK; of selected atoms for enantiomers of compound 19.........cccooeiiiiiiniiiieiiniiiee e S20
19. Figure S2. Binding pose metadynamics POSE 19 (S,S)...ccciiiiiiiiiiiiieeeieecictireeeeee et e e e e eessbrraeeeeeeeseennnnes S20
20. Figure S3. Overlaid docking poses of the two suggested binding poses of an enantiomer of 19 (R,R), pose A
(BIUE) AN POSE B (BrEEN). .eveeeeeeiieie ettt eett et ettt e e e et e e e ettt e e e eeateeeeestaeeeeeaabaseesessaeeeaasseeaeeansseeesanssanaeannes S21
21. Figure S4. Overlaid docking poses of the two suggesting binding poses of an enantiomer of 19 (R,S), pose A
(DIUE) AN POSE B (BIrEEN). wevieeiieetiieeeiee ettt e e eeeeebre e e e e e s e bbb aeeeeeeeeeseaaabsereeeeessessastsrraneeeeeesennnnsrenees S21

Page S1 ©AUTHOR(S)


mailto:darren.riley@up.ac.za
mailto:jpanayides@csir.co.za

Regional Issue 'Organic Chemistry in South Africa’ ARKIVOC 2020, v, $S1-522

22. pKa, of selected atoms for 1, 2 and 3 from the Jaguar pKa protocol.........ccccvveveeiiiiiiiiiiiiieeeee e S22
23. ROC Curve of DUD-E trained RTF model fOr BACEL...........uoiiiiiiieeeeciiee e eeiiee e ecieee e e svree e e seivaee e s esnnneeeesnnnaae s S22

Page S2 ©AUTHOR(S)



ARKIVOC 2020, v, $1-522

Regional Issue 'Organic Chemistry in South Africa’

1.1H and 13C NMR spectra of 4
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2. 'H and 3C NMR spectra of 5
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3. 'H and 3C NMR spectra of 6
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4. 'H and 3C NMR spectra of 7
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5. H and 3C NMR spectra of 8
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6. 'H and 3C NMR spectra of 9
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7. 'H and 3C NMR spectra of 10
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8. 'H and 3C NMR spectra of 11
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9. 'H and 3C NMR spectra of 12
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10. H and '3C NMR spectra of 13
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11. 'H and 3C NMR spectra of 14
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12. 'H and 3C NMR spectra of 15
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13. 'H and 3C NMR spectra of 16
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14. 'H and 3C NMR spectra of 17
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15. 'H and 3C NMR spectra of 18
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16. 'H and 3C NMR spectra of 19
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17. H and 3C NMR spectra of 20
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18. pKa prediction
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Figure S1. pK; of selected atoms for enantiomers of compound 19.
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19. Following PDB protein crystal structures were utilised for ensemble docking:
1W51, 1XS7, 2F3E, 2F3F, 2QZK, 3CIC, 3DV1, 3DV5, 3K5C, 4K8S, 4KEO

—— Pose p:PersScore 0.765 PoseScore 1.445 |
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Figure S2. Binding pose metadynamics pose 19 (S,S). A plot of the ligands RMSD averaged over the course of the 7

metadynamic simulation, with each simulation being 10 ns.
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20.
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Figure S3. Overlaid docking poses of the two suggesting binding poses of an enantiomer of 19 (R,R), Pose A (blue) and
pose B (green). A plot of the ligands RMSD during the course of the 100 ns MD simulation is shown for pose A and pose B
in blue and green, respectively. The ligand RMSD indicates how stable the ligand is with respect to the protein’s backbone.
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Figure S4. Overlaid docking poses of the two suggesting binding poses of an enantiomer of 19 (R,S), Pose A (blue) and
pose B (green). A plot of the ligands RMSD during the course of the 100 ns MD simulation is shown for pose A and pose B
in blue and green, respectively. The ligand RMSD indicates how stable the ligand is with respect to the protein’s backbone.
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22. pK, of selected atoms for 1, 2 and 3 from the Jaguar pKa protocol
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24. ROC Curve of DUD-E trained RTF model for BACE1

25.

Screen Results
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