Table of Contents

Table of Contents
Abbreviations I
Summary VI
Riassunto A2 11
1 Introduction 1
i1 “Drug Developmentisias. o o daiilie il s Bl s o 2
1.2 Medicinal Chemistry in the Diederich Group . . . . . . .. ... ... .. 4
1.3 . Protozoan Pavasitesas Pathogens = . o0 0 . i o o0 La L =)
1.4 Trypanosomatids Thiol Redox Metabolism . . . .. ... ... ... ... 8
1.5 Trypanothione Reductase (TR) . . . .. .. .. ... ... .. ..... 9
1.5.1  Structural Informationof TR . . . ... ... ... ... .. ... 11
1.5.2 TR Active Site and Difference ComparedtoGR . . . . . . .. .. 12
1553 TRiasa Prug Jargetc. o Asiid i iy nn s e S 14
1.6 Known Inhibitorsof TR . . . . . ... ... ... ... . ... 15
1.6.1 Binding Mode of TR Inhibitors . . . . ... ... ... .. .... 20
L < Previous Workets o 5 i D dans i el s e L e 25
1:8:Rroject:Godlsiand Outhine = si o2 v e i Sl ot b ganl S 29
2 BTCP Analogues Bearing Water-Solubilizing Groups 31
2:leslCigandiDesion. . bk v LD s il s el Lo 32
2.2 Synthesis of Target N-Substituted Indoles 25-29 . . . . ... ... .. .. 34
2.3 Affinity Assessment Towards T. cruzi and T. brucei TR . . . . .. . .. .. 36
2.4 X-ray Co-crystal Structures of 27 and 28 . . . . . ... ... 38
2.5 Optimization of the Water-Solubilizing Group . . . . . ... .. ... .. 42
2.5.1 Synthesis and 7. brucei TR Inhibition of Pyrrolidine (+)-45 . . . . 43
2.6 Sclectivity, Antiparasitic Activities, and Cytotoxicity . . . . .. . ... .. 43

2.7 Conclusion o= o v ie PR B e O e A 45



Table of Contents

3 Novel TR Inhibitors Employing 4-Substituted Thiazole
3.1 Phenyl-Substituted Thiazole Ligands . . . . ... .............
d0 LigandbDesion . . o 0 s L L
312 Swnthesis, | o L s oL e

3.1.3 Enzymatic Assays Against 7. brucei TR . . . ... ... .. ...

314 Discussion . n i 0E cio i LT o e e
3.2 Piperazinyl-Substituted Thiazole Ligands . . . . . ... ........ ..
320 LligandDesian 5 . o0 0
3292 ESynthesis it o o i Sl e e e
328 " Discussion ey s e Lt e
3.3 Prop-1-ynyl-Substituted Thiazole Ligands . . . . ... ..........
3.3.1 Design, Synthesis and Evaluation of Propargylic Derivatives . . . .
3.3.2  Assessment of the Extension of the Hydrophobic Pocket . . . . . .
3.3.3 Optimized Propargylic Amine-Bearing Inhibitors . . . . ... ..
334 5 DIsScUSSION s h - il

34 Eonclusion s i e G e e e e

4 Caged Fluoroacetates for Time-Resolved Crystallography
4.1 Time-Resolyed Crystallography (TRX) .. .. . .. o do o000 0

4.2 Experimental Setup for Time-Resolved Serial Synchrotron Crystallography
GERSSSXH - ot el e L s

4.3 Proof-of-Principle: TR-SSX Experiments on Fluoroacetate Dehalogenase .
4.3.1  Fluoroacetate Dehalogenase . i .. . . .2 .o.oon s ol
4.4 Caged Fluoroacetates: .. ... ol a R il D s L
gid o aResilts m s b b na Gl e e

4.5 . Conclusionsand Qutlook . 0.0 0. e e

5 Conclusions and Outlook

6 Experimental

6.1 DFT and Molecular Properties Calculations . . . . ... .. ... ...

56

79
80

80

83

83

86
88

89

95
96

~

Table of Contents

6.2 Enzymatic Assays

6.3 T brucei TR Co-crystallization, X-ray Data Collection, Structure Determi-
nation and Refinement

6.4 Parasitology: In Vitro Bioassays and ICsg Determination . . . . . . . . ..
6.5 Synthetic Protocols and Characterization of Synthesized Molecules . . . .
6.5.1 Materials and Experimental Methods

6.5.2  Synthetic Procedures and Characterization

Appendix

7.1 X-ray Crystal Structures of Trypanothione Reductase

7.2 - Calelilated Molecular Properties . .- .0 0 s 00 0 0
7.2.1  clogD, Topological Polar Surface Area (TPSA), and pK, Values . .
73 XrayCocrvstalSwucture Analysis = 0 . 0. 0o 0 0

7.3.1 Data Collection and Refinement Statistics

7.4 Small Molecule X-ray Crystal Structure

7.4.1 Crystal Data for 26 (CCDC code 1816440)

7.5 DFT Calculations and Conformational Analysis

76 ineweaverBurlePlots e (s v 0 b e o mete L

8 References

Curriculum Vitae

100
100
103

197
198
199
199
201
201
202
203
205

208

209



