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Scheme S1. General synthetic pathway to access intermediate 53. Reagents and conditions: 

(a) HCl, ammonium thiocyanate, 100°C; (b) Br2, CHCl3, 20 °C to 60 °C then 20°C; (c) 

hydrazine hydrate, ethylene glycol, 198°C. 

 

 
Scheme S2. General synthetic pathway to yield intermediate 75. Reagents and conditions: (a) 

thiocyanic acid, NaHSO3, 20% HCl, 100°C; (b) Br2, CHCl3, 20°C to 60°C then 20°C; (c) 

hydrazine hydrate, ethylene glycol, 198°C. 

 

 
Scheme S3. General synthetic pathway to generate substituted 2-hydrazinobenzothiazoles 95, 

98, 101, 104 and 107. Reagents and conditions: (a) potassium ethyl xanthogenate, DMF, 120 

°C (b) MeI, TEA, DCM, 20 °C; (c) HBTU, R-NH2, DMF; (d) KMnO4, AcOH, H2O, 20 °C; (e) 

hydrazine hydrate, EtOH, 90 °C. 
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Figure S1. Compound 43 modelled (green) modelled in complex with sBCL-2 (gold) showing 

the N-benzyl thiazole carboxamide moiety extending out of the open P2 cavity. 
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Figure S2. Dose response curves of representative compounds against sBCL-2. IC50 data 

represents means and SDs for three independent experiments on compounds in a 10-point 

dilution series against sBCL-2 using an AlphaScreen assay format. 
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Figure S3. Dose response curves of representative compounds against BCL-XL. IC50 data 

represents means and SDs for four technical experiments on compounds in a 10-point dilution 

series against BCL-XL using the AlphaScreen assay format.1, 2 
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Figure S4. Dose response curves of representative compounds against MCL-1. IC50 data 

represents means and SDs for four technical experiments on compounds in a 10-point dilution 

series against MCL-1 using the AlphaScreen assay format.1, 2 
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Table S1. Diffraction data and refinement statistics. a 

 BCL-XL: 43 
(Crystal form 1) 

BCL-XL: 43 
(Crystal form 2) sBCL-2: ABT-737 (1) 

Data collection    

Space group C2221 P212121 P1211 

Unit cell parameters  66.6, 112.9, 204.6 
90, 90, 90 

40.3, 56.3, 117.8, 
90, 90, 90 

100.0, 67.8, 100.9,  
90, 118.8, 90 

Resolution (Å) 35.71 – 1.30 
(1.33 – 1.30) 

38.18 – 2.05 
(2.11 – 2.05) 

86.47 – 2.75  
(2.85 – 2.75) 

No. of observations 150,754 (7,622) 105,560 (8,064) 61,109 (6,035) 

No. of unique reflections 35,752 (1,765) 17,473 (1,343) 30,837 (3,053) 

Completeness (%) 98.2 (99.6) 99.7 (99.8) 98.95 (98.4) 

Redundancy 4.2 (4.3) 6.0 (6.0) 2.0 (2.0) 

Rmerge (%) 2.6 (66.1) 7.9 (42.0) 8.5 (116.9) 

Rpim (%) 1.7 (41.1) 3.8 (24.4) 8.5 (116.9) 

CC1/2 0.999 (0.859) 0.995 (0.888) 0.996 (0.309) 

Average I/σ(I) 14.5 (2.0) 14.4 (2.4) 6.43 (0.64) 

Refinement    

R (%) 16.5 (26.6) 18.9 (37.0) 23.4 (38.4) 

Rfree (%) 19.9 (30.3) 24.6 (36.8) 25.6 (42.5) 
No. (%) of reflections in test 
set 1,824 (5.1) 891 (5.2) 1547 (5.0) 

No. of protein molecules per 
asu 1 2 6 

R.m.s.d bond length (Å) 0.008 0.006 0.012 

R.m.s.d bond angle (°) 1.45 1.36 1.91 

Average B-factors (Å2) b 21.7 28.3 78.8 

Protein molecules 22.5 30.6 78.2 

Ligand  17.9 24.7 94.7 

Water molecules 31.9 36.9 55.1 

Ramachandran plot    
Residues other than Gly and 
Pro in:    

Most favoured regions (%) 99.3 97.5 99.3 
Additional allowed regions 
(%) 0.7 2.5 0.7 

Disallowed regions (%) 0 0 0 

PDB code 7JGW 7JGV 7JMT 
a Values in parentheses are for the highest-resolution shell. 
b Calculated by BAVERAGE in CCP4 suite. 3 
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Table S2. Evaluation of compounds in a S. mansoni parasite death assay. 

Cmpnd 
S. mansoni adult % viability at 72 h a 

100 µM 50 µM 10 µM 

38 54.8 54.4 25.2 

43 31.2 28.9 21.6 

a Adult S. mansoni worms were treated with compounds at either 10, 50 or 100 uM for 72 h 
and viability of worms evaluated via microscopy. Data represents the average of duplicate 
experiments.  
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