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Figure S1. X-ray molecular structure of (4a) with color and atoms numbering scheme. Thermal ellipsoids representation with 50% 

probability.



Figure S1.1. Crystal packing for (4a) along a axis. 



Figure S1.2. Crystal packing for (4a) along b axis. 



Figure S1.3. Crystal packing for (4a) along c axis. 



Figure S1.4. Crystal packing for (4a) along a, b and c axes. 

a b c



Figure S2. X-ray molecular structure of (5d) with color and atoms numbering scheme. Thermal ellipsoids representation with 50% 

probability.
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Figure S2.1. Crystal packing for (5d) along a axis. 



Figure S2.2. Crystal packing for (5d) along b axis. 



Figure S2.3. Crystal packing for (5d) along c axis. 



a b c

Figure S2.4. Crystal packing for (5d) along a, b and c axes. 



Table S1. Summary of crystallographic data and refinement for 4a and 5d. 

Crystal data 4a 5d 

Empirical formula C12H13FN4O2 C18H20IN7O4 

Formula weight 264.261 525.309 

Crystal size (mm) 0.300 x 0.100 x 0.100 0.450 x 0.400 x 0.300 

Crystal system Monoclinic Triclinic 

Space group P21/n P-1 

a (Å) 4.2196(3) 8.5652(2) 

b (Å) 19.7021(13) 9.0137(2) 

c (Å) 15.3651(10) 13.5854(9) 

 (°) 90 78.245(6) 

 (°) 95.511(7) 84.279(6) 

 (°) 90 87.549(6) 

Volume (Å3) 1271.47(15) 1021.47(8) 

Z 4 2 

D calc.(g/cm3) 1.380 1.708 

F(000) 552.3 523.438 

MoK (cm–1) 0.107 1.609 

Temperature (K) 293 293.15 

Range of h, k, l 5, 23,19 9,11,17 

θ min/max 3.40/27.40 3.02/27.49 

Reflections collected/unique/observed 7698/2914/2914 14337/4682/4239 

Data/restraints/parameters 2914/0/174 4682/30/275 

Goodness of fit on F2 0.981 1.0255 

Final R indices [I>2σ(I)] R1=0.0576, wR2=0.1243 R1=0.0388, wR2=0.1130 

R indices (all data) R1=0.1452, wR2=0.1672 R1=0.0416, wR2=0.1169 

 

Table S2. Selected bond lengths (Å) and angles (o) for 4a and 5d. 

4a 

 
5d 

 

Atoms/Bond lengths (Å) Atoms/Bond angles (o) Atoms/Bond lengths (Å) Atoms/Bond angles (o) 

N2-N3 1.373(3  

N4-O2 1.226(3) 

N2-C11 1.333(3) 

N4-O1 1.228(3) 

N2-C7 1.476(3)  

C10-C111.381(4) 
F1-C3 1.372(3)  

C10-C9 1.402(4) 

N1-C6 1.402(3)  

C11-C121.485(4) 

N1-C7 1.421(3)  

C2-C3 1.362(4) 

N3-C9 1.325(3)  

C2-C1 1.365(4) 

C6-C5 1.379(4)  

C4-C5 1.380(4) 

C6-C1 1.380(4)  

C4-C3 1.362(4) 
N4-C10 1.419(3)  

C9-C8 1.485(4) 

C11-N2-N3

 113.5(2)C10-

C11-N2104.0(2) 

C7-N2-N3

 117.7(2)C12-

C11-N2122.8(3) 
C7-N2-C11128.7(2) 

C12-C11-C10133.2(3) 

C7-N1-C6123.0(2) 

C1-C2-C3 118.6(3) 

C9-N3-N2105.4(2) 

C3-C4-C5 118.7(3) 

C5-C6-N1122.8(3)  

C10-C9-N3108.6(2) 

C1-C6-N1

 118.6(2)C8-C9-

N3120.3(3) 

C1-C6-C5
 118.6(3)C8-C9-

C10131.0(2) 

I1-C3   2.096(3)  

N7-C16   1.432(3) 

N2-N3   1.372(3)  

C10-C9   1.388(4) 

N2-C9   1.341(4)  

C10-C11  1.412(4) 
N2-C7   1.470(3)  

C6-C5   1.383(5) 

N4-O1   1.225(4)  

C6-C1   1.391(4) 

N4-C10   1.436(3)  

N6-C15 1.321(4) 

N4-O2 1.198(4)  

C14-C15 1.491(4) 

N3-C11 1.318(3  

C5-C4 1.386(5) 

O4-N7 1.219(4)  

C9-C8 1.487(4) 
N5-C13 1.486(3)  

C1-C2 1.383(4) 

C9-N2-N3113.3(2) 

C4-C5-C6121.1(3) 

C7-N2-N3117.8(2) 

C10-C9-N2104.1(2) 

C7-N2-C9128.0(2) 

C8-C9-N2122.8(3) 
C10-N4-O1117.8(3) 

C8-C9-C10133.1(3) 

O2-N4-O1124.0(3) 

N1-C7-N2111.9(2) 

O2-N4-C10118.2(3) 

C2-C1-C6121.2(3) 

C11-N3-N2105.9(2) 

C18-C17-N5124.5(3) 

N6-N5-C13117.9(2) 

C16-C17-N5104.3(2) 

C17-N5-C13129.1(3) 

C16-C17-C18131.2(3) 
C17-N5-N6113.1(2) 

C3-C4-C5119.8(3) 



O2-N4-C10

 118.9(3)C4-C5-

C6120.5(3) 

O1-N4-C10

 119.1(3)C2-C3-

F1 118.9(3) 
O1-N4-O2122.0(3) 

C4-C3-F1 118.9(3) 

C11-C10-N4125.7(3) 

C4-C3-C2122.2(3) 

C9-C10-N4125.8(3) 

C2-C1-C6121.4(3) 

C9-C10-C11108.5(2) 

N1-C7-N2 113.0(2) 

N5-N6 1.377(3)  

C17-C181.486(4) 

N5-C17 1.337(4)  

C17-C161.388(4) 

N1-C13 1.428(4)  

C4-C3 1.385(5) 
N1-C6 1.415(4)  

C11-C12 1.489(4) 

N1-C7 1.445(4)  

C15-C161.404(4) 

N7-O3 1.216(4)  

C2-C3 1.376(5) 

C6-N1-C13120.9(3) 

C10-C11-N3108.9(2) 

C7-N1-C13117.7(3) 

C12-C11-N3120.6(3) 

C7-N1-C6121.4(2) 

C12-C11-C10130.4(3) 
O3-N7-O4123.1(3) 

C14-C15-N6120.6(3) 

 

 



 

Table S3. Cell viability assay results of series 4a-f tested in vitro on NCTC 

normal fibroblasts and HEp-2 epitelial tumor cells, at 24 and 48h of 

treatment 

Sample 
Concentration  

(µg/mL) 

Cell viability  

on NCTC cells (%) 

Cell viability  

on Hep2 cells (%) 

24h 48h 24h 48h 

Control 100.00 100.00 100.00 100.00 

4a 

3.1 99.56±1.38 110.87±3.28 99.14±3.42 93.05±0.78 

6.25 99.35±2.20 109.13±3.80 94.44±1.19 89.00±1.50 

12.5 99.02±2.51 100.63±1.48 93.38±0.92 83.79±2.30 

25 90.22±1.71 73.46±2.96 91.35±3.73 72.26±1.99 

50 62.72±1.88 47.48±1.31 73.18±2.71 36.37±1.45 

4b 

3.1 100.17±1.63 95.08±0.82 115.84±2.48 112.57±1.03 

6.25 100.53±3.31 93.03±1.35 105.08±2.91 104.00±1.08 

12.5 98.60±2.62 89.70±3.15 100.30±2.49 98.02±1.42 

25 96.31±2.22 61.85±1.38 88.79±1.65 79.53±1.49 

50 64.91±0.94 31.57±1.27 65.62±2.78 46.82±3.35 

4c 

3.1 99.20±0.97 99.67±0.71 101.36±2.04 116.32±2.55 

6.25 97.10±3.04 98.85±1.92 102.66±2.31 104.22±0.88 

12.5 95.60±0.62 97.21±3.50 100.48±3.15 99.57±2.32 

25 95.50±2.14 95.64±2.93 98.70±1.83 82.62±3.28 

50 91.11±3.04 81.53±3.26 92.64±0.90 70.23±1.91 

4d 

3.1 99.89±2.31 95.69±0.80 104.97±1.93 100.60±3.72 

6.25 100.53±2.24 96.26±0.78 109.78±2.64 110.14±3.49 

12.5 102.74±3.44 92.64±1.40 113.02±3.48 110.79±2.80 

25 101.67±1.07 91.55±1.41 109.40±2.75 101.56±0.56 

50 101.37±2.55 88.16±2.10 106.24±1.63 68.97±0.81 

4e 

3.1 93.11±2.76 89.55±2.24 106.54±0.73 98.12±2.88 

6.25 94.28±2.92 98.33±2.03 103.71±0.28 97.11±1.78 

12.5 97.81±0.99 93.18±2.94 99.70±0.32 94.75±2.84 

25 95.63±2.19 92.20±0.89 89.15±0.88 81.69±2.38 

50 63.53±3.18 63.21±2.56 56.46±0.42 54.91±2.76 

4f 

3.1 107.06±1.61 99.61±1.20 98.29±1.16 98.26±3.38 

6.25 107.50±1.60 105.98±1.70 98.61±0.72 97.74±0.62 

12.5 103.04±1.05 103.07±0.68 95.51±2.45 93.63±0.75 

25 93.69±2.77 97.79±2.35 94.34±2.78 86.05±0.93 

50 87.72±1.77 80.47±1.16 93.91±1.03 72.84±2.33 

 

 

 

 

 

 

 

 



Table S4. Cell viability assay results of series 5a-e tested in vitro on NCTC 

normal fibroblasts and HEp-2 epitelial tumor cells, at 24 and 48h of 

treatment 

Sample 
Concentration 

(µg/mL) 

Cell viability  

on NCTC cells (%) 

Cell viability  

on Hep2 cells (%) 

24h 48h 24h 48h 

Control 100.00 100.00 100.00 100.00 

5a 

3.1 97.69±1.80 87.19±0.70 90.85±1.10 90.09±2.22 

6.25 98.35±2.22 88.74±2.40 104.37±0.32 85.25±3.13 

12.5 100.00±2.07 98.18±2.04 96.62±3.10 80.09±1.54 

25 97.36±2.40 93.71±1.17 82.68±1.85 67.37±3.23 

50 88.56±2.66 92.55±1.32 57.18±1.13 38.80±0.71 

5b 

3.1 99.08±3.42 100.38±2.53 105.41±1.52 110.12±1.25 

6.25 103.36±3.06 94.93±2.14 103.69±2.25 94.67±3.80 

12.5 98.78±3.47 84.05±3.77 101.68±3.76 87.08±0.92 

25 70.03±2.51 55.16±1.60 90.80±2.84 74.80±0.33 

50 48.62±1.35 28.14±0.35 65.27±2.02 54.56±1.17 

5c 

3.1 104.64±1.96 96.74±2.96 111.76±2.32 96.94±1.38 

6.25 106.01±2.30 101.14±3.63 113.54±2.18 96.48±1.58 

12.5 105.90±3.74 97.37±1.99 116.63±2.83 89.21±2.02 

25 105.37±1.88 96.63±2.02 112.94±1.52 65.31±2.09 

50 83.98±2.12 68.00±1.61 101.73±2.71 50.25±2.02 

5d 

3.1 102.67±1.49 93.58±0.71 88.45±0.28 96.17±0.13 

6.25 107.86±2.40 103.10±3.22 89.15±0.73 78.61±0.67 

12.5 106.29±2.05 101.77±3.03 91.41±0.69 61.51±0.34 

25 98.43±3.87 95.80±2.12 89.86±0.48 45.75±0.33 

50 83.02±2.90 88.27±1.55 89.86±0.16 20.84±0.13 

5e 

3.1 101.94±0.73 95.71±0.50 103.69±0.73 102.47±0.48 

6.25 98.57±0.27 89.47±0.34 102.40±0.28 96.06±0.34 

12.5 88.26±0.32 69.25±0.30 82.29±0.32 77.40±0.63 

25 77.65±0.88 40.30±0.68 70.51±0.88 60.32±0.67 

50 65.79±0.42 26.45±0.46 59.94±0.42 37.74±0.46 

dioscin 

3.1 94.29±2.49 94.17±1.66 97.09±0.43 95.99±0.53 

6.25 93.04±3.24 72.63±1.67 76.68±2.01 61.97±1.78 

12.5 38.74±2.55 37.02±2.55 58.92±0.30 38.03 ±2.09 

25 14.93±2.63 8.55±1.26± 13.86±0.18 7.49±1.32 

50 13.73±2.06 7.14±1.28 11.53±0.14 7.27±1.14 

 

 

Legend: the green color represents the non-cytotoxic effect, cell viability 

percentage>80%. the blue color represents the slightly cytotoxic effect, percentage of 

cell viability between 50 and 80%. the red color represents the severe cytotoxic effect, 

percentage of cell viability < 50 %. 

     

 

 


