


7 
 

(iii) (iv)

(i) (ii)

H
N

HN

N

H
N

O

N

NO

MCl

H
N

HN

O

OH

O

N

HN

H
N

H
N

O

N

NX

H
N

HN

S

OH

O

N

HN

H
N

OH

O

N

X = O    HL
X = H    HL1

M = Ru   1
M = Os   2

A B C

 
 

Scheme S1. Synthesis of HL, 1 and 2; reagents and conditions: (i) P4S10, THF, reflux 3 h; (ii) 2-

aminomethylpyridine, EtOH, reflux 15 h; (iii) 4-amino-2,2,6,6-tetramethylpiperidine-N-oxyl (or 

4-amino-2,2,6,6-tetramethylpiperidine in case of HL1), 1-hydroxybenzotriazole, EDCI, Et3N, 

DMF, RT, 24 h; (iv) [MCl2(p-cymene)]2, CH2Cl2

 

, RT, 2 h. 
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Figure S1. EPR spectra of 10–4 M solutions of (a) 1 and (b) 2 in CH3

 

OH (EPR parameters: 

sweep width 70 G, modulation amplitude 0.1 G, microwave bridge frequency 9.482 GHz, power 

10 mW). 
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Figure S4. ESI mass spectra of Minimum Essential Medium (MEM) – 1,  MEM + HL – 2,  

MEM + HL + Ascorbic acid – 3.  
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Figure S5. Concentration-effect curves of HL, HL1

 

, 1, and 2 in the human cancer cell lines 

A549 (A), CH1 (B), SW480 (C), T47D (D), N87 (E) and SK-Mel-28 (F), all determined by the 

MTT assay using continuous exposure for 96 h.  
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Figure S6. Electropherograms of dsDNA plasmid pUC19 after exposure to 10 µM (top) and 

50 µM (bottom) of paullone ligand HL (lanes 2−5), ruthenium complex 1 (lanes 6−9) and 

osmium complex 2 (lanes 10−13) for different exposure times compared to untreated controls 

(C). Retardation of the supercoiled (sc) form by complexes 1 and 2 (but not HL) indicates 

untwisting by DNA binding. Disappearance of the band corresponding to the open-circular (oc) 

form of the plasmid and concurrent immobilisation of DNA in gel pockets suggest the formation 

of larger DNA aggregates, e.g. by interhelical cross-links. 
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Figure S7. Electropherograms of dsDNA plasmid pUC19 after exposure to 10 µM (top) and 

50 µM (bottom) of paullone ligand HL (lanes 2−5), ruthenium complex 1 (lanes 6−9) and 

osmium complex 2 (lanes 10−13) for different exposure times compared to untreated controls 

(C). Retardation of the supercoiled (sc) form by complexes 1 and 2 (but not HL) indicates 

untwisting by DNA binding. Disappearance of the band corresponding to the open-circular (oc) 

form of the plasmid and concurrent immobilisation of DNA in gel pockets suggest the formation 

of larger DNA aggregates, e.g. by interhelical cross-links. 
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Table S1. Tail intensities in [%] in SW480 cells treated with 50 µM of MMS as well as HL, 1 

and 2 alone and in combination with 50 µM MMS for 2 and 4 h at 37 °C, determined by the 

comet assay. 

 

  2 h 4 h 

control 4.7 ± 0.6 3.5 ± 0.2 

MMS 17.7 ± 1.5 28.3 ± 3.3 

HL 5.6 ± 0.5 4.7 ± 0.9 

1 5.6 ± 0.6 5.0 ± 1.3 

2 6.0 ± 1.1 5.5 ± 0.9 

HL + MMS 17.6 ± 3.0 29.6 ± 1.6 

1 + MMS 21.7 ± 1.6 29.6 ± 4.0 

2 + MMS 24.4 ± 3.4 32.5 ± 0.9 
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