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Table S1.  Comparison of our computed Eads values with the DFT results from the literature.  Eads 

values are given in kcal/mol.

Drug/nanocage
Eads 

(literature)
Eads 

(our work) % difference

sulfanilamide/ B12N12 S1 -27.53 -32.50 -15.3
sulfanilamide/ Al12N12 S2 -47.17 -40.38 16.8
6-thioguanine/ B12N12 S2 -33.64 -32.48 3.6
ciclopirox/ B12N12 S3 -29.44 -30.07 -2.1
4-amino pyridine/ B12N12

S4 -24.05 -31.13 -22.7
4-amino pyridine/ Al12N12 S4 -30.29 -31.36 -3.4
ciclopirox/ Al12N12 S5 -79.56 -92.65 -14.1
metformin/ B12N12 S6 -31.36 -39.40 -20.4
isoniazid/ B12N12 

S7 -26.32 -35.29 -25.4
6-mercaptopurine/ B12N12 S8 -28.60 -31.35 -8.8
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(a) 5-fluorouracil (b) nitrosourea (c) pyrazinamide (d) sulfanilamide

(e) ethionamide (f) 6-thioguanine (g) ciclopirox (h) 6-mercaptopurine

(i) isoniazid (j) metformin (k) 4-aminopyridine (l) cathinone

Figure S1. MESP Vmin features of (a) 5-fluorouracil, (b) nitrosourea, (c) pyrazinamide, (d) 

sulfanilamide, (e) ethionamide, (f) 6-thioguanine, (g) ciclopirox, (h) 6-mercaptopurine, (i) 

isoniazid, (j) metformin, (k) 4-aminopyridine and (l) cathinone. Color code: gray-C, blue-N, yellow-

S, maroon-H,  cyan-F, red-O.

                    

(a) B12N12     (b) Al12N12      (c) B12N12     (d) Al12N12

Figure S2. Optimized structures of (a) B12N12 and (b) Al12N12. S9 The bond distances are given in Å. 

Color code: purple-Al, green-B, and blue-N. Also shown are the MESP mapped onto the 0.01 a.u. 

electron density isosurface of (c) B12N12 and (d) Al12N12.S9 Color code: blue -0.04 a.u. to red 0.04 

a.u. Blue represents the most electron-rich region and red the most electron-poor region.

Table S2. Change in structural parameters due to drug adsorption on B12N12. Bond length in Å 

and bond angles in degrees.
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drug bond angle of drug bond length of drug bond angle of cage
drug/B12N12 drug drug/B12N12 drug drug/B12N12 cage

5-fluorouracil 124.1 123.4 1.26 1.20 115.9 125

nitrosourea 124.8 125.2 1.25 1.20 115.9 125

pyrazinamide 119.5 116.2 1.33 1.33 117.2 125

sulfanilamide 119.1 120.6 1.45 1.38 117.4 125

ethionamide 120.3 118.3 1.34 1.33 115.8 125

6-thioguanine 106.3 103.2 1.36 1.35 117.1 125

ciclopirox 118.7 116.7 1.30 1.23 115.3 125

6-mercaptopurine 106.3 103.2 1.36 1.35 117.4 125

isoniazid 115.2 119.4 1.41 1.39 117.3 125
metformin 121.3 121.0 1.31 1.27 115.3 125

4-aminopyridine 119.0 115.9 1.34 1.33 115.8 125

cathinone 106.5 108.5 1.48 1.45 116.9 125

(a) 5-fluorouracil (b) nitrosourea (c)  pyrazinamide (d) sulfanilamide

(e) ethionamide (f) 6-thioguanine (g) ciclopirox (h) 6-mercaptopurine
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Figure S3. MESP mapped onto the 0.01 a.u. electron density isosurface of (a) 5-fluorouracil, (b) 

nitrosourea, (c) pyrazinamide, (d) sulfanilamide, (e) ethionamide, (f) 6-thioguanine, (g) ciclopirox, 

(h) 6-mercaptopurine, (i) isoniazid, (j) metformin, (k) 4-aminopyridine and (l) cathinone adsorbed 

on B12N12. Color code is same as in Figure S2.

(i )isoniazid (j) metformin (k) 4-aminopyridine (l) cathinone

(a) 5-fluorouracil (b) nitrosourea (c) pyrazinamide (d) sulfanilamide
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Figure S4. QTAIM plots for (a) 5-fluorouracil, (b) nitrosourea, (c) pyrazinamide, (d) sulfanilamide, 

(e) ethionamide, (f) 6-thioguanine, (g) ciclopirox, (h) 6-mercaptopurine, (i) isoniazid, (j) 

metformin, (k) 4-aminopyridine and (l) cathinone adsorbed on B12N12.

Table S3. Change in structural parameters due to drug adsorption on Al12N12. Bond length in Å 

and bond angles in degrees.

drug bond angle of drug bond length of drug bond angle of cage
drug/Al12N12 drug drug/Al12N12 drug drug/Al12N12 cage

5-fluorouracil 125.8 123.4 1.28 1.20 112.9 125

nitrosourea 122.9 125.2 1.26 1.19 113.9 125

pyrazinamide 117.7 116.2 1.26 1.21 118.1 125

sulfanilamide 104.6 107.5 1.51 1.45 118.0 125

ethionamide 120.4 118.3 1.35 1.33 119.6 125

6-thioguanine 105.0 106.9 1.34 1.35 119.9 125

ciclopirox 120.2 113.3 1.35 1.37 117.9 125

6-mercaptopurine 116.1 113.1 1.34 1.32 115.7 125

isoniazid 115.8 119.4 1.42 1.39 121.0 125
metformin 120.9 121.0 1.31 1.27 117.5 125

4-aminopyridine 118.6 115.9 1.34 1.33 118.4 125

cathinone 106.7 108.5 1.49 1.45 120.7 125

(e)2-mercaptopyridine (f) 6-thioguanine (g) ciclopirox (h) 6-mercaptopurine

(i) isoniazid (j) metformin (k)4-aminopyridine (l) cathinone
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Figure S5. Correlation between Vmin-X and Eads for drug-adsorbed Al12N12 nanocage.

(a) 5-fluorouracil (b) nitrosourea (c) pyrazinamide (d) sulfanilamide

(e) ethionamide (f) thioguanine (g) ciclopirox (h) 6-mercaptopurine

(i )isoniazid (j) metformin (k) 4-aminopyridine (l) cathinone



S7

Figure S6. MESP mapped onto the 0.01 a.u. electron density isosurface of (a) 5-fluorouracil, (b) 

nitrosourea, (c) pyrazinamide, (d) sulfanilamide, (e) ethionamide, (f) 6-thioguanine, (g) ciclopirox, 

(h) 6-mercaptopurine, (i) isoniazid, (j) metformin, (k) 4-aminopyridine and (l) cathinone adsorbed 

on Al12N12. Color code is same as in Figure S2.

(a) 5-fluorouracil (b) nitrosourea (c) pyrazinamide (d) sulfanilamide

(e) ethionamide (f) 6-thioguanine (g) ciclopirox (h) 6-mercaptopurine
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Figure S7. QTAIM plots of drugs (a) 5-fluorouracil, (b) nitrosourea, (c) pyrazinamide, (d) 

sulfanilamide, (e) ethionamide, (f) 6-thioguanine, (g) ciclopirox, (h) 6-mercaptopurine, (i) 

isoniazid, (j) metformin, (k) 4-aminopyridine and (l) cathinone adsorbed on Al12N12.

Table S4. Recovery time (τ, in ns) of the drug adsorbed nanocages.

Drug τ
drug/B12N12 drug/Al12N12

5-fluorouracil 1×105 5×1038

nitrosourea 8×103 2×1041

pyrazinamide 1×108 6×1018

sulfanilamide 3×105 3×1017

ethionamide 2×1011 4×1016

6-thioguanine 3×1012 1×1048

ciclopirox 3×109 6×1049

6-mercaptopurine 7×1010 9×1047

isoniazid 7×1013 1×1020

metformin 3×1017 9×1024

4-aminopyridine 5×1015 1×1019

cathinone 1×1015 2×1019

(i) isoniazid (j) metformin (k) 4-aminopyridine (l) cathinone
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