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Compound 1. H-NMR 
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Compound 1.C-NMR 
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Compound 1. HSQC 
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Compound 2. H-NMR 
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Compound 2.C-NMR 
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Compound 2. HSQC 
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Compound 3. H-NMR 
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Compound 3.C-NMR 
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Compound 3. HSQC 
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Compound 4. H-NMR 
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Compound 4.C-NMR 
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Compound 4. HSQC 
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Compound 5. H-NMR 
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Compound 5.C-NMR 
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Compound 5. HSQC 
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Compound 6. H-NMR 
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Compound 6.C-NMR 
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Compound 6. HSQC 
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Compound 7. H-NMR 
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Compound 7.C-NMR 
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Compound 7. HSQC 
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Compound 8. H-NMR 
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Compound 8.C-NMR 
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Compound 8. HSQC 

  



- 26 - 
 

Compound 9. H-NMR 
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Compound 9.C-NMR 
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Compound 9. HSQC 

 



- 29 - 
 

Compound 10. H-NMR 

 



- 30 - 
 

Compound 10.C-NMR 
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Compound 10. HSQC 
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Compound 11. H-NMR 
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Compound 11.C-NMR 
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Compound 11. HSQC 
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Compound 12. H-NMR 
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Compound 12.C-NMR 
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Compound 12. HSQC 
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Compound 13. H-NMR 
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Compound 13.C-NMR 
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Compound 13. HSQC 
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Compound 14. H-NMR 
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Compound 14.C-NMR 
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Compound 14. HSQC 
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Compound 15. H-NMR 
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Compound 15.C-NMR 
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Compound 15. HSQC 
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Compound 16. H-NMR 

 



- 48 - 
 

Compound 16.C-NMR 
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Compound 16. HSQC 
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Compound 17. H-NMR 
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Compound 17.C-NMR 
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Compound 17. HSQC 
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Compound 18. H-NMR 
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Compound 18.C-NMR 
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Compound 18. HSQC 
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Compound 1. LCMS  
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Compound 1. MS and UV spectra 
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Compound 2. LCMS  
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C13H13N3O

MW 227.26 
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Compound 2. MS and UV spectra 
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C13H13N3O

MW 227.26 
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Compound 3. LCMS  
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C12H10N2O2

MW 214.22
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Compound 3. MS and UV spectra 
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C12H10N2O2

MW 214.22
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Compound 4. LCMS  
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Compound 4. MS and UV spectra 
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C13H13N3O
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Compound 5. LCMS  
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C12H11N3S

MW 229.3
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Compound 5. MS and UV spectra 
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C12H11N3S
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Compound 6. LCMS  
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C13H13N3O
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Compound 6. MS and UV spectra 
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Compound 7. LCMS  
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C13H12N4
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Compound 7. MS and UV spectra 
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Compound 8. LCMS  
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Compound 8. MS and UV spectra 
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Compound 9. LCMS  
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Compound 9. MS and UV spectra 
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Compound 10. LCMS  
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Compound 10. MS and UV spectra 
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Compound 11. LCMS  
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Compound 11. MS and UV spectra 

 

 

 

11

C13H13N3O

MW 227.26



78 
 

Compound 12. LCMS  
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Compound 12. MS and UV spectra 
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Compound 13. LCMS  
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Compound 13. MS and UV spectra 
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Compound 14. LCMS  

 

 

 

14

C13H10F3N3O

MW 281.23



83 
 

Compound 14. MS and UV spectra 
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Compound 15. LCMS  
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Compound 15. MS and UV spectra 
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Compound 16. LCMS  
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Compound 16. MS and UV spectra 
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Compound 17. LCMS  
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Compound 17. MS and UV spectra 
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Compound 18. LCMS  
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Compound 18. MS and UV spectra 
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Table S1. Data collection and refinement statistics. 

 T2R-TTL-18 T2R-TTL-nocodazole 

Data collection   

Wavelength 1.0000 0.9798 

Space group P 21 21 21 P 21 21 21 

Unit cell dimensions 
   a, b, c (Å) 

 
105.0 157.7 180.2 

 
104.7 158.1 179.6 

Resolution range (Å) 49.82 - 2.171 (2.249 - 2.171) 49.37 – 2.0 (2.072 – 2.0) 

Total reflections 2157919 (218337) 2702687 (253332) 

Unique reflections 157766 (15493) 200305 (19421) 

Multiplicity 13.7 (14.1) 13.5 (13.0) 

Completeness (%) 99.90 (99.20) 99.77 (97.85) 

Mean I/sigma(I) 16.69 (1.32) 14.63 (1.02) 

Wilson B-factor 47.08 35.76 

Rmerge 0.1159 (2.113) 0.1231 (2.359) 

Rmeas 0.1204 (2.192) 0.128 (2.453) 

Rpim 0.03234 (0.5793) 0.03467 (0.6681) 

CC1/2 0.999 (0.492) 0.999 (0.393) 

CC* 1 (0.812) 1 (0.751) 

   

Refinement   

Reflections used in refinement 157750 (15492) 200301 (19421) 

Reflections used for R-free 7889 (774) 10017 (971) 

R-work 0.1889 (0.3108) 0.1785 (0.3181) 

R-free 0.2234 (0.3261) 0.2086 (0.3481) 

CC(work) 0.959 (0.706) 0.964 (0.624) 

CC(free) 0.964 (0.663) 0.952 (0.639) 

Number of non-hydrogen atoms 18229 18432 

  macromolecules 17477 17489 

  ligands 139 188 

  solvent 613 777 

Protein residues 2193 2190 

RMS(bonds) 0.003 0.003 

RMS(angles) 0.57 0.62 

Ramachandran statistics   

  Favored regions (%) 98.29 98.06 

  Allowed (%) 1.66 1.94 

  Outliers (%) 0.05 0.00 

Rotamer outliers (%) 0.53 0.57 

Clashscore 3.11 6.40 

Average B-factor 63.39 50.38 

  macromolecules 63.72 50.62 

  ligands 55.38 43.14 

  solvent 56.75 47.43 

Number of TLS groups 24 26 

Statistics for the highest-resolution shell are shown in parentheses. 
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Table S2. Docking scores of fragment 1 and series II derivatives. 

Tautomer 1 Tautomer 2  

Compound 
Docking score 
Tautomer 1/2 

Compound 
Docking score 
Tautomer 1/2 

1 -7.248 15 -7.396/-8.903 

11 -6.995/-6.376 16 -6.824/-7.398 

12 -7.580/-6.995 17 -7.306/-7.842 

13 -6.895/-7.696 18 -7.486/-7.991 

14 -7.445/-8.065   

 

 

Figure S1: Electron-density of compound 18 and nocodazole.  

A) Pose of 18 in the CBS of tubulin (18 in orange sphere representation; α- and β-tubulin in grey and withe ribbon 
representation, respectively).  
B) and C) Electron-density maps of 18 (B) and nocodazole (C). The SigmaA-weighted 2mFo-DFc (dark blue mesh) 
and mFo-DFc (light green mesh) omit maps are contoured at +1.0 σ and +3.0 σ, respectively.  
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Figure S2: Cell viability assays of compounds 1-18 at 100 μM concentration.  
All experiments were measured in triplicates using HeLa cells. Fluorescence signals are given in arbitrary units. 

Colchicine (Col) and DMSO were used as positive and negative controls, respectively. All compounds showing a 

fluorescence signal below 70’000 (dashed horizontal line) were subjected to IC50 value determinations (Figure 

S3).  
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Figure S3: IC50 dose-response curves of cellular cytotoxicity assays.  

All curves were measured in triplicates using HeLa cells. 
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Figure S4: Electron-density of compounds 2, 4, 6, and 7.  

Electron-density maps of CBSs after soaking with 2, 4, 6, and 7. The SigmaA-weighted 2mFo-DFc (dark blue mesh) 

and mFo-DFc (light green mesh) omit maps are contoured at +1.0 σ and +3.0 σ, respectively. Residues comprising 

the CBS are labeled in black. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


