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Figrue S1. 17 naphthohydroquinone dimers isolated from Rubia plants 

  



Figrue S2. The HPLC analysis of rubioncolin C 
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Column: Waters Sunfire  C18 (4.6 mm × 150 mm, 5 μm) 
Mobile Phase: CH3CN-H2O, 1 mL/min (0-23 min, 10%-

100%, linear gradient; 23-30 min, 100%) 
Absorption wavelength: 254 nm 



Figure S3. 1H NMR (600 MHz) spectrum of rubioncolin C in CDCl3. 

 

 

1H NMR (CDCl3, 600 MHz): δ 12.50 (1H, s, 1-OH), 7.57 (1H, 
overlap, H-5), 7.57 (1H, overlap, H-6), 7.51 (1H, td, J = 8.5 Hz, 1.5 
Hz, H-7), 8.44 (1H, d, J = 8.5 Hz, H-8), 3.66 (2H, br-s, H-11), 5.04 
(1H, m, H-12), 1.50 (3H, s, H-14), 1.55 (3H, s, H-15), 3.97 (3H, s, 
H-17), 5.65 (1H, s, H-3'), 8.01 (1H, m, H-5'), 7.76 (2H, overlap, H-
6'/H-7'), 7.51 (1H, overlap, H-8'); 



Figure S4. 13C NMR (150 MHz) spectrum of rubioncolin C in CDCl3.  
 

13C NMR (CDCl3, 150 MHz): δ 
159.9 (C-1), 105.9 (C-2), 128.9 
(C-3), 138.5 (C-4), 121.2 (C-5), 
131.0 (C-6), 125.0 (C-7), 122.6 
(C-8), 125.0 (C-9), 129.5 (C-10), 
27.8 (C-11), 126.5 (C-12), 132.7 
(C-13), 18.3 (C-14), 25.7 (C-15), 
172.4 (C-16), 52.9 (C-17), 180.0 
(C-1'), 161.0 (C-2'), 114.1 (C-3'), 
185.0 (C-4'), 126.5 (C-5'), 134.7 
(C-6'), 133.8 (C-7'), 127.0 (C-8'), 
131.4(C-9'), 132.2 (C-10'); 



Figure S5. ESIMS spectrum of rubioncolin C 
 

 
 

 
  

[Rubioncolin C + H]+ 

ESIMS (positive) m/z 443 [M+H]+ 



Figure S6: Statistical analysis of quantification for figure 1D (A), figure 2A (B), figure 2B 
(C), figure 3A (D), figure 3B (E), figure 3G (F), figure 3H (G), figure 4B (H), figure 4C(I) 
and figure 4H (J). *, p < 0.05; **, p < 0.01, ***, p < 0.001 

 



 

 

Table S1.  Primers used for quantitative RT-PCR assays 

 


