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SPECTRUM SECTION

11-(Thiophen-3-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione (13a)





 

 



11-(Furan-3-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione (13b)



11-(Furan-2-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione (13c)





11-(5-Bromofuran-2-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione 
(13d)



11-(Benzo[b]thiophen-3-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione 
(13e)





11-(Benzofuran-3-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione (13f)



11-(Benzo[b]thiophen-2-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione 
(13g)





11-(2-Chlorothiazol-5-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione 
(13h)



11-(1,5-Dimethyl-1H-pyrazol-4-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-
1,5,10(3H)-trione (13i)





11-(1H-pyrazol-5-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione (13j)



11-(2-Methoxypyridin-4-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione 
(13k)





11-(3-Fluoropyridin-2-yl)-4,11-dihydrobenzo[g]furo[3,4-b]quinoline-1,5,10(3H)-trione 
(13l)



11-(2-Methoxy-5-(trifluoromethyl)pyridin-3-yl)-4,11-dihydrobenzo[g]furo[3,4-
b]quinoline-1,5,10(3H)-trione (13m)





Table S1. Estimated of binding energy of docking complexes for 13a-m, 
podophyllotoxin and colchicine.*

Compounds Binding 
energy Hbond Hphob VwInt Eintl Dsolv SolEl mfScore dTSsc

13a -16.38 -3.064 -6.433 -25.42 17.12 10.230 11.46 -75.37 0.9014

13b -13.79 -2.741 -5.399 -25.26 16.97 9.797 10.81 -76.93 0.8058

13c -14.55 -2.851 -5.708 -24.54 15.64 9.732 11.74 -75.70 0.8152

13d -15.29 -2.934 -6.015 -24.47 18.18 9.686 10.38 -80.66 0.8435

13e -14.09 -1.143 -5.254 -26.30 20.77 10.580 12.15 -88.50 0.9600

13f -16.45 -3.189 -6.794 -25.84 21.89 12.820 10.85 -93.06 0.9395

13g -15.08 -2.684 -5.401 -25.16 14.61 10.260 15.23 -87.20 1.0070

13h -17.86 -3.206 -7.434 -27.08 9.12 9.591 11.77 -102.91 0.9055

13i -13.83 -1.905 -6.337 -24.90 11.67 14.110 18.42 -79.77 1.2020

13j -15.64 -2.877 -5.179 -24.42 15.74 9.646 10.97 -80.76 0.7939

13k -18.45 -3.159 -7.445 -27.87 8.42 9.007 11.80 -103.10 0.8863

13l -15.78 -3.070 -6.207 -23.93 19.26 10.880 9.36 -71.60 0.8769

13m -16.80 -1.996 -6.526 -26.86 9.32 10.360 10.88 -74.05 0.9259

Podophyllotoxin -18.68 -1.611 -7.660 -28.16 9.21 10.143 10.68 -103.40 0.9565

Colchicine -19.18 -1.418 -8.605 -28.34 9.71 10.690 9.05 -104.00 0.9576

*Binding energy of tubulin-ligands (kcal/mol) computed via GBSA/MM-type scoring function; 
Hbond: Hbond is Hydrogen Bond energy; Hphob: the hydrophobic energy in exposing a surface 
to water; VwInt: the van der Waals interaction energy (sum of gc and gh van der waals); Eintl: 
internal conformation energy of the ligand; Dsolv: the desolvation of exposed H-bond donors and 
acceptors; SolEl: the solvation electrostatics energy change upon binding; mfScore: the potential 
of mean force score; mfScore: the potential of mean force score; dTSc: Loss of entropy by the 
rotatable protein side-chains.


