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Table S1

Relative lattice energy, % solvent accessible volume per unit cell and structural parameters for the predicted lowest energy crystal structures of |
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within 20 kJ mol* of the global minimum structure. All lattice energies are quoted relative to the lattice energy of the global minimum structure. Highlighted

in bold italic is the predicted global lattice energy minimum structure corresponding to the experimental FINVAZ structure of 1.

Relative Lattice Energy / kJ mol* | % Solvent Accessible Volume Cell Density / g cm™ a/A b/A c/A a/° p/° v/°
0.00 0.00 1.18 23.22 11.10 9.80 90 123.08 90
5.57 0.00 1.24 6.32 15.52 11.76 90 119.69 90
5.73 0.00 1.25 6.31 15.55 10.17 90 90 90
5.76 0.00 1.25 1551 10.20 6.32 90 90 90
5.91 0.00 1.24 6.36 10.20 15.51 90 90.00 90
5.93 13.76 1.08 14.20 14.20 29.77 90 90 120
6.62 1.33 1.15 15.23 21.77 9.77 90 41.80 90
6.94 0.00 1.25 10.24 6.30 15.91 90 103.17 90
7.07 0.00 1.24 7.95 6.32 20.62 90 104.24 90
7.36 0.00 1.23 10.14 10.36 6.34 87.92 51.49 99.32
7.60 0.00 1.22 10.38 6.37 22.73 90 137.36 90
7.66 1.89 1.15 15.12 11.07 9.69 90 42.11 90
8.10 0.00 1.23 6.31 7.93 20.23 90 90 90
8.30 0.00 1.22 7.85 20.50 10.00 90 140.75 90
8.49 0.00 1.23 20.38 7.88 6.33 90 90 90
11.77 5.62 1.14 20.12 12.07 9.01 90 90 90
11.95 0.00 1.20 23.34 9.80 9.09 90 90 90
12.77 0.00 1.19 9.78 23.06 9.32 90 90 90
12.88 2.77 1.18 9.05 23.72 9.83 90 90 90
12.91 0.00 1.24 13.60 11.70 6.31 90 90 90
13.11 0.00 1.19 15.62 9.66 9.71 90 134.28 90
13.24 0.00 1.24 6.35 11.63 13.63 90 90.97 90
13.26 0.00 1.24 6.35 11.63 18.80 90 46.65 90
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13.30 0.00 1.24 6.35 13.64 13.25 90 61.29 90
13.73 0.00 1.13 20.47 11.92 9.08 90 90 90
14.76 0.00 1.19 9.64 22.50 9.68 90 90 90
15.11 2.67 1.17 6.30 21.45 7.90 90 88.49 90
15.12 0.00 1.18 9.75 11.97 9.08 90 90 90
15.31 3.72 1.17 7.91 21.31 6.34 90 90 90
15.37 2.71 1.17 25.02 9.64 9.36 90 108.92 90
15.60 11.98 1.07 12.73 12.73 12.40 90 90 120
17.13 0.00 1.16 6.30 10.93 7.91 98.17 90.28 94.54
17.14 4.93 1.15 21.87 6.29 15.95 90 99.21 90
17.60 5.52 1.14 35.56 6.30 16.04 90 142.44 90
17.62 0.00 1.25 7.29 21.43 6.40 90 90 90
17.86 5.09 1.14 29.11 6.35 15.95 90 47.99 90
17.87 7.00 1.14 7.98 6.35 21.92 90 80.73 90
17.90 3.16 1.12 9.93 9.93 45.28 90 90 90
18.27 0.00 1.23 6.40 7.19 11.04 90 85.87 90
18.29 0.00 1.23 22.12 6.38 7.18 90 90 90
18.82 0.00 1.23 6.35 7.21 26.35 90 122.75 90
18.93 0.00 1.23 11.26 7.22 12.43 90 89.88 90
18.97 2.94 111 9.95 9.95 45.31 90 90 90
19.00 2.44 1.11 9.71 9.97 11.55 90 90 90
19.14 3.40 1.12 9.83 9.83 23.12 90 90 90
20.23 15.17 1.08 6.34 7.81 33.92 90 43.61 90
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Table S2
11 within 20 kJ mol™* of the global minimum structure. All lattice energies are quoted relative to the lattice energy of the global minimum structure.

Relative lattice energy, % solvent accessible volume per unit cell and structural parameters for the predicted lowest energy crystal structures of

Highlighted in bold italic is the predicted lattice energy minimum structure that matches the calculated DehydMinOpt of DUCYAC. The DehydMinOpt was
calculated by minimising the lattice energy of DUCYAC following removal of water and using the same theoretical model used in the CSP of I1.

Relative Lattice Energy/kJ mol™ | % Solvent Accessible Volume | Cell Density / g cm™ a/A b/A c/A a/° p/° v/°
0.00 5.16 1.09 11.69 11.69 19.28 90 90 90
2.86 5.79 1.08 11.66 11.66 39.07 90 90 90
3.59 8.70 1.07 22.23 13.69 10.20 90 59.62 90
4.15 11.44 1.04 23.65 13.80 9.69 90 60.69 90
5.56 3.03 1.13 27.61 27.61 8.67 90 90 120
6.04 5.60 1.05 24.02 12.41 10.06 90 65.03 90
7.16 13.76 1.02 16.29 16.29 27.48 90 90 120
7.37 4.28 1.06 15.19 25.09 11.35 90 38.55 90
8.94 13.34 1.05 14.23 14.23 11.68 90 90 120
10.59 0.00 1.16 8.74 26.03 10.89 90 90 90
11.16 5.58 1.02 11.28 11.28 43.97 90 90 90
11.18 7.33 1.07 14.95 12.12 10.21 90 46.60 90
11.23 0.00 1.13 13.03 10.88 8.96 90 89.63 90
11.53 7.17 1.06 14.87 24.23 23.92 90 161.80 90
11.60 6.48 1.07 9.72 13.38 10.33 90 87.44 90
12.01 0.00 1.13 10.99 8.90 26.04 90 90 90
12.96 0.00 1.15 10.95 13.24 8.63 90 90 90
14.08 1.72 1.10 10.42 9.56 13.13 90 90 90
15.47 3.65 1.12 10.33 10.33 12.01 90 90 90
15.66 15.57 1.02 13.41 13.41 13.47 90 90 120
15.92 5.01 1.08 10.01 10.01 53.09 90 90 90
16.21 12.96 1.02 14.61 21.69 8.88 90 90 90
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17.48 2.63 1.08 10.82 10.82 45.21 90 90 90
17.96 11.63 1.02 12.90 23.84 9.10 90 90 90
18.46 9.99 1.05 27.53 10.96 9.04 90 90 90
20.30 0.00 1.14 12.75 7.27 6.81 90 83.81 90
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Table S3  Relative lattice energy, % solvent accessible volume per unit cell and structural parameters for the predicted lowest energy crystal structures of

111 within 10 kJ mol™ of the global minimum structure. All lattice energies are quoted relative to the lattice energy of the global minimum structure. The
calculated crystal energy landscape of 111 and all predicted structures listed in this table assume only one formula unit of the ions in the asymmetric unit.

Relative Lattice Energy/kJ mol® | % Solvent Accessible Volume | Cell Density /gcm= |  a/A b/A c/A a/° p/° v/°
0.00 0.00 1.19 11.32 6.67 17.49 90 58.20 90
0.61 0.00 1.17 8.79 6.89 19.56 90 75.82 90
0.77 0.00 1.18 6.66 16.87 11.46 90 61.91 90
0.94 0.00 1.18 20.72 10.60 10.36 90 90 90
0.96 0.00 1.19 22.50 6.81 7.32 90 90 90
1.00 0.00 1.19 11.24 7.33 6.81 90 87.78 90
1.19 0.00 1.18 8.91 12.92 11.50 90 121.27 90
1.31 0.00 1.18 6.68 10.38 13.01 84.09 119.83 57.33
1.42 0.00 1.16 6.87 8.81 19.13 90 90 90
1.43 0.00 1.20 21.65 7.60 6.79 90 90 90
1.69 0.00 1.20 6.79 7.53 26.35 90 56.20 90
1.83 3.70 1.16 10.33 11.02 16.43 90 38.22 90
2.08 0.00 1.18 10.84 10.35 10.23 90 83.73 90
2.12 0.00 1.16 6.66 10.24 23.08 90 132.95 90
2.30 2.45 1.15 10.11 11.15 12.79 90 126.37 90
2.37 3.63 1.14 9.46 11.30 16.48 90 41.78 90
2.40 0.00 1.16 8.83 6.67 10.13 90.27 101.87 81.36
2.52 0.00 1.17 16.84 9.82 6.91 90 90 90
2.55 0.00 1.16 10.80 20.82 10.23 90 90 90
2.59 0.00 1.16 6.70 19.88 11.78 90 132.69 90
2.75 0.00 1.17 10.57 10.63 12.92 90 52.23 90
2.81 0.00 1.17 9.82 6.93 8.79 90 72.99 90
3.11 4.97 1.12 11.44 11.44 9.11 90 90 90
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3.16 0.00 1.15 9.41 11.13 16.82 90 41.40 90
3.35 2.77 1.14 26.47 26.47 6.73 90 90 90
3.51 0.00 1.18 16.98 6.84 9.78 90 90 90
3.57 0.00 1.16 18.90 8.83 6.93 90 90 90
3.97 0.00 1.15 6.97 16.97 11.75 90 123.34 90
4.02 0.00 1.17 20.08 10.23 11.68 90 72.84 90
4.04 0.00 1.17 25.04 10.83 10.49 90 126.14 90
4.25 0.00 1.18 6.66 14.73 13.16 90 118.82 90
4.74 0.00 1.20 17.04 6.55 10.01 90 90 90
4.76 0.00 1.14 10.25 6.66 23.71 90 133.44 90
4.85 5.00 1.16 12.96 11.40 15.57 90 90 90
4.94 0.00 1.19 10.69 10.86 9.68 90 90 90
4.95 0.00 1.16 10.13 6.75 17.62 90 106.28 90
5.12 0.00 1.17 14.37 11.63 6.87 90 90 90
5.13 0.00 1.15 8.57 10.38 10.14 80.25 100.70 | 138.72
5.27 0.00 1.18 6.81 11.54 10.43 90 43.67 90
5.64 0.00 1.18 6.64 11.72 14.86 90 100.66 90
5.73 3.65 1.12 26.60 26.60 6.77 90 90 90
5.86 0.00 1.15 8.92 6.98 9.71 90 104.94 90
5.99 4.85 1.11 11.47 16.61 12.66 90 90 90
6.05 7.31 1.13 8.53 10.87 12.85 90 93.01 90
6.35 0.00 1.17 22.89 10.52 9.47 90 90 90
6.37 0.00 1.18 10.81 9.58 21.98 90 90 90
6.38 0.00 1.18 8.95 9.74 6.55 90 87.42 90
6.51 0.00 1.20 6.58 9.95 21.71 90 128.05 90
6.61 4.13 1.10 16.35 11.62 12.84 90 90 90
6.64 0.00 1.15 6.80 8.83 10.12 7451 92.14 92.28
6.66 0.00 1.16 9.05 9.50 13.65 90 99.097 90
6.77 0.00 1.17 10.62 9.68 22.29 90 90 90
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6.85 9.27 1.07 22.18 22.18 6.60 90 90 120
6.87 0.00 1.14 9.08 6.71 12.52 126.75 | 105.59 84.61
6.90 0.00 1.15 9.85 6.74 9.06 90 105.14 90
6.94 0.00 1.18 9.58 11.08 10.74 90 90 90
6.96 0.00 1.19 20.83 9.80 11.05 90 90 90
7.16 0.00 1.16 9.74 6.82 9.05 90 74.02 90
7.18 0.00 111 12.42 12.42 6.76 90 90 120
7.23 5.75 1.09 19.07 19.07 6.78 90 90 90
7.36 0.00 1.16 6.78 23.46 9.32 90 129.17 90
7.37 0.00 1.16 23.25 9.35 10.62 90 90 90
7.39 0.00 1.13 21.17 11.20 10.71 90 111.01 90
741 0.00 1.16 10.63 11.39 9.57 90 90 90
7.44 0.00 1.17 12.14 14.09 6.71 90 90 90
7.47 0.00 1.20 22.91 6.78 7.17 90 90 90
7.55 3.09 1.10 19.65 11.91 10.39 90 90 90
7.59 0.00 111 6.86 19.72 11.19 90 127.46 90
7.61 0.00 1.16 17.87 6.56 9.82 90 90 90
7.80 0.00 1.23 10.05 12.73 11.12 90 130.30 90
7.89 0.00 1.13 8.98 6.90 9.91 90 104.62 90
8.04 5.13 1.10 18.97 18.97 6.77 90 90 90
8.08 0.00 1.16 12.63 7.76 13.51 90 119.64 90
8.25 5.76 1.09 16.65 7.22 10.18 90 90 90
8.31 0.00 1.16 19.60 10.48 11.21 90 90 90
8.36 0.00 1.12 8.71 7.03 19.46 90 90 90
8.39 2.86 1.13 6.60 20.43 8.96 90 99.88 90
8.44 0.00 1.15 23.75 10.61 9.26 90 90 90
8.47 0.00 1.13 7.16 13.78 15.50 90 129.20 90
8.54 0.00 1.13 6.84 19.75 11.26 90 51.34 90
8.56 0.00 1.13 8.96 6.89 9.83 90 103.15 90
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8.84 0.00 1.14 11.56 7.02 14.47 90 90 90
8.90 12.24 1.06 18.85 18.85 7.11 90 90 90
8.91 0.00 1.18 22.41 9.69 10.45 90 90 90
8.93 0.00 1.09 10.05 18.43 11.93 90 33.65 90
9.18 3.88 1.13 9.16 10.32 12.99 90 104.95 90
9.23 3.51 1.16 10.67 9.80 13.39 90 124.42 90
9.27 6.80 1.09 28.78 7.30 17.18 90 136.94 90
9.32 0.00 1.14 20.15 10.26 11.39 90 90 90
9.38 0.00 1.20 22.98 7.20 6.73 90 90 90
9.40 0.00 1.17 6.56 12.09 11.65 82.40 119.81 | 131.31
9.57 0.00 111 19.28 8.88 7.04 90 90 90
9.68 6.79 1.08 17.27 7.30 20.11 90 78.47 90
9.70 8.99 1.09 23.47 23.47 8.92 90 90 90
10.11 0.00 1.14 11.58 10.85 9.50 90 100.38 90
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Table S4  Relative lattice energy, % solvent accessible volume per unit cell and structural parameters for the predicted lowest energy crystal structures of 3

within 10 kJ mol* of the global minimum structure. All lattice energies are quoted relative to the lattice energy of the global minimum structure. Highlighted

in bold italic is the predicted rank 2 structure corresponding to the experimental structure of 3 determined in this work.

Relative Lattice Energy/kJ mol™ | % Solvent Accessible Volume | Cell Density /gcm® | a/A b/A c/A a/° p/° v/°
0.00 0.00 1.15 17.46 8.27 6.63 90 90 90
0.29 0.00 1.14 8.87 6.61 8.22 90 96.2651 90
0.33 0.00 1.15 16.26 8.89 6.62 90 90 90
0.99 0.00 1.15 17.49 8.24 6.60 90 90 90
2.06 0.00 1.14 8.84 6.71 8.14 90 95.64 90
2.39 0.00 111 8.51 6.52 8.92 90 92.94 90
2.54 0.00 1.12 7.02 23.13 6.45 90 69.84 90
3.10 0.00 1.12 9.14 6.62 8.12 90 94.75 90
3.32 0.00 1.10 23.76 6.49 12.92 90 90 90
4.20 0.00 1.09 6.50 12.98 23.87 90 90 90
4.25 0.00 1.10 23.75 12.93 6.52 90 90 90
4.29 0.00 1.12 12.63 6.59 17.22 90 136.63 90
471 0.00 111 8.60 6.74 8.57 90 86.04 90
4.74 0.00 1.10 6.98 23.70 7.69 90 51.90 90
481 477 1.08 7.03 24.16 6.49 90 66.85 90
4.82 0.00 111 6.55 26.00 6.79 90 121.02 90
492 0.00 1.11 26.01 6.79 11.22 90 90 90
494 0.00 1.10 7.50 23.73 6.47 90 120.18 90
5.13 0.00 1.11 11.82 6.66 12.57 90 90 90
5.13 0.00 1.11 11.68 12.69 6.69 90 90 90
5.20 0.00 1.14 6.94 20.85 8.83 90 49.16 90
5.28 3.23 1.10 12.57 6.63 14.70 90 125.50 90
5.45 3.78 1.08 24.10 12.89 6.55 90 90 90
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5.66 0.00 1.12 8.56 6.72 8.54 90 93.53 90
5.91 0.00 1.12 6.68 6.68 37.93 90 90 120
6.08 2.82 1.07 28.72 | 28.72 6.46 90 90 120
6.09 0.00 1.12 6.82 6.82 36.51 90 90 120
6.83 0.00 1.12 11.38 6.70 12.89 90 93.61 90
6.85 0.00 1.06 22.76 | 22.76 7.97 90 90 90
6.92 0.00 1.08 6.64 13.23 6.72 90 120.96 90
6.98 0.00 1.12 8.91 11.09 6.80 71.67 50.21 80.15
7.02 2.56 1.06 22.60 | 22.60 8.11 90 90 90
7.08 0.00 1.12 6.91 21.19 8.78 90 49.78 90
7.15 1.84 1.05 24.97 6.50 12.85 90 90 90
7.20 0.00 1.09 6.98 24.13 6.45 90 111.49 90
7.36 0.00 1.05 6.51 12.55 12.75 90 90 90
7.37 0.00 111 6.49 15.70 6.49 56.68 63.94 71.70
7.38 3.18 1.08 25.92 11.83 6.65 90 90 90
7.39 0.00 1.08 14.88 6.58 10.38 90 87.70 90
741 2.08 1.10 6.87 6.87 36.50 90 90 120
7.83 0.00 111 11.46 6.59 7.09 101.54 96.86 106.39
7.93 6.49 1.05 26.30 12.23 6.50 90 90 90
7.94 0.00 1.11 21.50 10.55 8.71 90 90 90
8.00 4.88 1.05 7.50 24.78 6.48 90 119.59 90
8.04 6.30 1.05 2897 | 28.97 6.46 90 90 120
8.08 4.06 1.05 26.31 12.16 6.52 90 90 90
8.10 0.00 1.10 25.97 6.67 11.54 90 90 90
8.10 0.00 1.05 7.32 12.71 6.51 90 119.89 90
8.23 3.89 1.10 24.89 6.63 12.22 90 99.44 90
8.24 0.00 1.12 10.61 9.22 10.04 90 90 90
8.34 0.00 111 6.88 21.34 6.82 90 100.32 90
8.36 0.00 1.12 13.53 6.89 10.50 90 90 90
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8.37 0.00 1.12 18.46 10.67 9.99 90 90 90
8.43 0.00 111 6.98 21.20 6.84 90 78.00 90
8.53 0.00 1.09 6.68 11.60 25.92 90 90 90
8.54 3.81 1.10 12.25 6.63 12.93 90 71.56 90
8.55 0.00 1.07 6.63 12.38 25.07 90 90 90
8.59 6.70 1.04 26.24 | 1242 6.48 90 90 90
8.60 0.00 1.06 17.22 17.22 6.95 90 90 90
8.62 4.67 1.06 28.87 | 28.87 6.46 90 90 120
8.65 0.00 1.10 23.53 8.85 9.55 90 90 90
8.67 0.00 1.12 18.06 10.30 10.50 90 90 90
8.67 0.00 111 6.86 12.32 7.01 118.24 99.21 99.45
8.93 0.00 1.06 6.66 13.43 6.73 90 59.03 90
8.94 5.23 1.04 12.33 13.19 6.50 90 90 90
9.04 0.00 1.12 18.36 10.51 10.15 90 90 90
9.06 0.00 1.10 8.75 10.58 21.49 90 90 90
9.08 0.00 111 10.67 8.61 21.85 90 81.55 90
9.11 0.00 1.10 10.54 8.69 10.98 90 97.76 90
9.16 0.00 1.10 9.21 23.53 9.22 90 90 90
9.16 0.00 111 10.24 7.35 13.23 90 97.52 90
9.16 0.00 1.12 10.36 13.69 6.89 90 90 90
9.17 0.00 1.05 2222 | 2222 8.47 90 90 90
9.20 5.90 1.06 15.52 6.60 12.37 90 54.63 90
9.23 0.00 111 10.10 10.66 9.20 90 90 90
9.28 0.00 1.11 10.59 8.79 21.83 90 76.96 90
9.28 0.00 1.11 10.60 10.38 8.95 90 90 90
9.30 0.69 1.05 17.52 17.52 6.82 90 90 90
9.44 0.00 1.10 11.46 8.75 10.57 90 70.76 90
9.47 6.83 1.06 11.72 | 26.68 6.64 90 90 90
9.48 0.00 1.11 13.36 10.89 6.78 90 90 90
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9.66 0.00 1.12 10.55 | 20.96 8.88 90 90 90
9.68 0.00 1.12 17.04 6.65 8.68 90 90 90
9.73 7.52 1.06 6.64 26.68 11.73 90 90 90
9.81 0.00 111 21.38 8.79 10.54 90 90 90
9.82 0.00 1.07 1761 | 17.61 6.61 90 90 90
10.02 0.00 1.09 6.51 26.76 6.80 90 58.44 90
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Table S5 Approximate number of CPU Hours used during the different stages of the CSP protocol for each system. The estimated number of CPU Hours

below includes time taken to carry out ab initio geometry optimisations, crystal structure prediction, re-ranking of structures using DMACRYS as well as the

time taken to estimate the solvent accessible volume and packing coefficient for each of the predicted lattice energy minima output by DMACRYS. Details

regarding the computing infrastructure used during the modelling can be found in the methodology section of the manuscript. Ejatt = Total Lattice Energy.

Approximate CPU Run

Approximate Total CPU

System Modelling Stage Program Time ([hh]:mm) for each Run Time ([hh]:mm) for
program System
Ab Initio Geometry Optimisation (MP2/6-31Gdp) GAUSSIANO9 02:35
for cation '
CSP (Monte Carlo Simulated Annealing + Ejat Polvmoroh Predictor 2157
| estimation) ymorp ' 43:48
DMACRYS Ejatt Minimisation DMACRYS 14:20
Estimate of Solvent Accessible Volume & Packing PLATON 04:56
Coefficient :
Ab Initio Geometry Optimisation (MP2/6-31Gdp) )
for cation GAUSSIANO09 05:45
CSP (Monte Carlo Simulated Annealing + Ejat . )
. estimation) Polymorph Predictor 25:56 66:00
DMACRYS Ejatt Minimisation DMACRYS 21:59
Estimate of Solvent Accessible Volume & Packing PLATON 1220
Coefficient :
Ab Initio Geometry Optimisation (MP2/6-31Gdp) )
for cation GAUSSIANO09 04:54
m CSP (Monte Carlo Simulated Annealing + Ejatt Polvmorph Predictor 2853 56:09
estimation) ymorp '
DMACRYS Ejait Minimisation DMACRYS 15:59
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Estimate of Solvent Accessible Volume & Packing PLATON 06:23
Coefficient '
Ab Initio Geometry Optimisation (MP2/6-31Gdp) GAUSSIANO9 06:04
for free base '
CSP (Monte Carlo Simulated Annealing + Ejat Polvmorph Predictor 20:46
estimation) ymorp ' 46:44
DMACRYS Ejatt Minimisation DMACRYS 15:12
Estimate of Solvent Accessible Volume & Packing PLATON 04:42
Coefficient '
Approximate Total CPU Run Time ([hh]:mm) for all
Systems 212:41
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Figure S1 Simultaneous differential scanning calorimetry (DSC curve shown in blue) and thermal gravimetric analysis (TGA curve shown in red) data for

3. Experimental details for how the DSC-TGA data below were collected can be found in the methodology section of the manuscript.
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Figure S2 Simultaneous differential scanning calorimetry (DSC curve shown in blue) and thermal gravimetric analysis (TGA curve shown in red) data for

I11. Experimental details for how the DSC-TGA data below were collected can be found in the methodology section of the manuscript.
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Figure S3 Predicted crystal energy landscape of 1-(methylamino)adamantane hydrochloride, I11. The modelling assumed only one formula unit of the ions
(Z' = 1) in the asymmetric unit. The lattice energy is plotted relative to the predicted global minimum structure. The relative lattice energy of the experimental

structure (ExpMinOpt) is calculated per cation in the asymmetric unit.
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