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1. Additional NMR spectra of SK119 in CDCl3 

 

 
Figure S1. 1H,1H COSY spectrum (CDCl3, 400 MHz) of SK119 

 

 
Figure S2. 1H,13C DEPT-HSQC spectrum (CDCl3, 400 MHz) of SK119 
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Figure S3. 1H,13C HMBC spectrum (CDCl3, 400 MHz) of SK119 

 

 
Figure S4. NOE spectra (CDCl3, 400 MHz) of SK119 
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2. Additional NMR spectra of SK119 in C6D6 
 

 
Figure S5. 1H NMR spectrum (benzene-d6, 400 MHz) of SK119 

 

 
Figure S6. 13C NMR spectrum (benzene-d6, 100 MHz) of SK119 
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Figure S7. 1H,13C DEPT-HSQC spectrum (benzene-d6, 400 MHz) of SK119 

 

 
Figure S8. 1H,13C HMBC spectrum (benzene-d6, 400 MHz) of SK119 
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3. Structures of known dimers of shikonin 

 

C,C bonds between two shikonin monomers can be established via the phenolic ring A 

(positions 6 or 7), the quinone ring B (position 3) or the side chain (position 11). In SK119, the 

side chain of one monomer is directly attached to ring B of the other monomer (C-11 to C-3 of 

shikonin). The only known compound with a similar connectivity is shikometabolin C, with 

connection of the shikonins between C-11 and C-3 and an additional direct connection between 

the two positions 3. Both side chains are directly bound in Shikometabolin D and arnebidin. 

Further condensations resulted in the hexa and hepta cyclic structures (Meselhy et al., 1994a; 

Meselhy et al., 1994b; Min et al., 2000; Ahmed et al., 2014).  

 

 

Figure S9. Shikonin and known dimers with side chain connection to quinone ring B 

 

The side chain of one monomer is usually attached to ring A of the other monomer, either in 

position 6 or 7, as exemplified by vaforhizin, iso-vaforhizin and their acyl derivatives. Often 

further condensation leads to pentacyclic compounds like shikometabolines A and B, which 

may be acylated to acetates, valerates, isovalerates, β,β dimethylacrylates etc. or ethylated 

(Meselhy et al., 1994; Min et al., 2000; Spyros et al., 2005; Assimopoulou et al., 2008; Noula et 

al., 2010; Ali et al., 2011; Liao et al., 2015; Dong et al., 2017; Feng et al., 2020; Cao et al. 2020, 
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Liao et al., 2020). Yang et al. give the structures of three of these compounds but they mix up 

the naming of shikometabolines A, B and E (Yang et al. 2015). 

 

 

Figure S10. Shikonin and known dimers with side chain connection to phenol ring A 

 

Dimerisations without participation of the side chains is rare, known products are presented 

in Figure S11 (Meselhy et al., 1994; Assimopoulou et al., 2008). 

 

 

Figure S11. Shikonin and known dimers with direct connection of two rings A or two rings B 
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5. Uncropped files (western blots) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S12. Uncropped files for all western blots of Figure 4B. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S13. Uncropped files for all western blots of Figure 5A. 
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