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Supporting Information 

Table S1. Comparisons between the 11 lowest-energy structures obtained in the AIRSS calculation 

and the reported structures of forms III and IV of m-ABA. 

Structure Energy differencea 

(eV/ molecule) 

Space 

groupb 

Similarityc RMSd 

(Å) 

1  P21/c 15 (to form III) 0.015 

2 0.007 P1̄ 15 (to form III) 0.172 

3 0.037 P1̄ 15 (to form IV) 0.379 

4 0.039 P1̄ 14 (to form IV) 0.466 

5 0.043 P1̄ 14 (to form IV) 0.468 

6 0.043 P1̄ 14 (to form IV) 0.449 

7 0.050 P1̄ 15 (to form IV) 0.321 

8 0.053 P1̄ 11 (to form IV) 0.859 

9 0.059 P1̄ 11 (to form IV) 0.806 

10 0.070 P1̄ 12 (to form IV) 0.430 

11 0.071 P1̄ 12 (to form III) 0.267 

a Relative to the energy of structure 1. 
b Determined using spglib (http://atztogo.github.io/spglib/) with a tolerance setting of 0.1 Å 
c Determined using the COMPACK crystal structure similarity procedure1 implemented in the CCDC 

Mercury software (see also discussion in section 2.3 of Ref. 2) : 15 out of the 15 is the highest similarity 

score. 
d The average root-mean squared difference over all molecules determined using CCDC Mercury software. 
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Table S2. Comparison of unit cell parameters for forms III and IV and AIRSS generated structures 

of m-ABA 

 

Unit cell parametersa Volume 

per 

molecule 

(Å3) 
a / Å b / Å c / Å  / °  / °  / ° 

Published crystal structures, determined from powder XRD data at ambient temperature 

Form III 3.777  21.339 90.00 94.80 90.00 146.50 

Form IV 3.800 11.554 14.633 110.50 92.70 96.60 148.78 

Structures after initial geometry optimization 

Form III       

Form IV       

1    90.10 93.50 90.17 

2    88.38 85.49 89.38 

3    103.55 92.45 97.31 

4    80.64 80.66 88.47 

5    77.46 79.80 64.68 

6    98.77 100.53 91.95 

7    110.48 92.84 95.51 

8 4.049 7.758 19.483 91.86 91.23 99.29 150.86 

9    106.46 94.82 110.67 

10    112.64 90.29 90.44 

11       

Structures after precise geometry optimization (see Table 2) 

Form III 3.733 7.325 21.177 90.00 93.82 90.00 144.43 

Form IV 3.749 11.656 14.521 110.68 95.32 96.44 145.96 

1 3.730 7.327 21.188 89.95 86.15 90.00 144.43 

2 3.732 7.323 21.183 90.07 93.83 90.02 144.40 

3 3.793 10.942 14.868 103.53 92.93 97.10 148.32 

4 7.409 7.458 10.951 80.35 80.68 88.11 147.17 

(N = 2) 3.729 7.409 10.951 80.68 80.35 88.11 147.17 

5 7.455 8.183 10.958 77.55 79.98 64.77 146.99 

(N = 2) 3.728 7.407 10.943 80.68 80.42 88.15 146.99 

6 7.429 7.454 10.935 100.30 98.69 92.25 146.89 

(N = 2) 3.727 7.429 10.904 80.51 80.65 87.75 146.89 

7 3.752 11.513 14.712 109.88 90.85 96.32 148.26 

7R 3.744 11.716 14.484 110.61 95.45 96.66 146.10 

8 4.104 7.814 19.525 91.58 91.56 100.02 154.01 

(N = 2) 4.104 7.814 10.415 69.55 84.79 79.98 154.01 

9 8.173 8.194 10.441 95.20 106.70 110.01 153.82 

(N = 2) 4.097 7.789 10.441 69.57 84.80 80.39 153.82 

10 3.761 11.774 14.740 66.87 88.65 88.05 149.95 

11 3.816 7.549 21.125 96.46 93.20 94.52 150.37 
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Le Bail fitting to experimental powder XRD at 70 K (see Figures 2, 3 and S1) 

Form III 3.737 7.314 21.302 90.00 95.50 90.00 144.88 

1 3.742 7.324 21.297 90.00 94.49 90.00 145.47 

2 3.741 7.324 21.296 90.00 94.49 90.00 145.42 

Form IV 3.744 11.624 14.480 110.47 94.78 96.25 145.48 

7R 3.750 11.661 14.510 110.54 94.21 96.39 146.53 

a Determined using tolerance setting of 0.1 Å, enabling a slight deviation from α = 90° and γ = 90° for 

structures with space group P21/c. 
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Table S3. Comparison of 2 values (for 2 < 30°) for the unit cell parameters of different structures 

representing form III of m-ABA. 

Reported Structure b Geometry Optimized c 
Le Bail Fit to powder XRD 

data recorded at 70 K d 

2 / ° {h, k, l} 2 / ° {h, k, l} 2 / ° {h, k, l} 

8.309 {2,0,0} 8.362 {2,0,0} 8.334 {2,0,0} 

12.817 {1,1,0} 12.780 {1,1,0} 12.793 {1,1,0} 

14.713 {2,1,0} 14.703 {2,1,0} 14.702 {2,1,0} 

16.663 {4,0,0} 16.769 {4,0,0} 16.713 {4,0,0} 

17.429 {3,1,0} 17.453 {3,1,0} 17.435 {3,1,0} 

20.656 {4,1,0} 20.714 {4,1,0} 20.679 {4,1,0} 

23.618 {0,0,1} 23.965 {0,0,1} 23.905 {0,0,1} 

24.204 {5,1,0} 24.281 {0,2,0} 24.242 {5,1,0} 

24.38 {0,2,0} 24.295 {5,1,0} 24.319 {0,2,0} 

24.394 {2̄,0,1} 24.526 {2̄,0,1} 24.562 {2̄,0,1} 

24.741 {1,2,0} 24.648 {1,2,0} 24.683 {1,2,0} 

b Determined from powder XRD at ambient temperature 

c After precise geometry optimization (see Table 2) 

d After Le Bail fitting of the low-temperature (70 K) powder XRD data (see Figure 2) starting with 

the structure obtained following precise geometry optimization 
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Table S4. Calculated (GIPAW) absolute isotropic NMR shieldings (in ppm) 

 NH3 C2-H C4-H C5-H C6-H C1 C2 C3 C4 C5 C6 C7 N O1 O2 

Form III 
20.1 23.1 23.6 22.9 23.4 34.6 46.9 39.1 41.5 39.6 40.3 -3.2 172.4 -12.6 -38.6 

Form IV 
20.0 22.9 23.6 22.4 23.5 34.7 47.6 38.9 42.0 38.7 37.9 -4.2 173.4 -16.6 -39.4 

 
20.1 23.8 23.4 23.6 23.0 35.6 46.5 39.4 42.4 41.2 38.7 -1.9 172.5 -20.0 -31.9 

1 
20.0 23.1 23.5 22.8 23.3 34.6 46.8 39.1 41.5 39.5 40.3 -3.3 172.4 -12.6 -38.6 

2 
20.0 23.1 23.5 22.8 23.3 34.6 46.8 39.1 41.4 39.5 40.3 -3.3 172.4 -12.5 -39.0 

3 
19.5 23.3 23.9 23.0 23.6 32.8 48.6 38.1 44.2 38.4 38.0 -2.2 175.8 -5.3 -38.4 

 
19.6 23.3 23.3 23.5 23.2 35.8 45.3 38.0 42.7 40.7 39.9 -3.0 170.8 -14.2 -39.8 

4 
20.1 23.4 23.4 23.4 23.7 35.5 47.0 39.6 41.7 39.9 39.7 -2.5 172.0 -12.1 -35.9 

5 
20.1 23.4 23.4 23.5 23.7 35.5 47.0 39.6 41.7 39.9 39.8 -2.5 172.0 -12.5 -38.8 

6 
20.1 23.4 23.3 23.4 23.7 35.5 46.9 39.7 41.7 39.9 39.6 -2.5 172.0 -11.0 -38.9 

7 
19.6 23.3 23.9 23.0 23.2 32.3 47.4 39.9 47.0 40.2 38.0 -6.8 171.3 -23.6 -47.3 

 
19.9 23.4 23.3 22.8 23.0 36.4 42.9 38.4 42.3 40.6 40.4 -2.9 173.7 -42.0 -4.8 

7R 
20.0 23.0 23.6 22.5 23.6 34.6 47.6 38.9 42.2 38.8 38.0 -4.2 173.5 -16.4 -39.4 

 
20.1 23.7 23.3 23.5 23.1 35.7 46.4 39.4 42.3 41.2 38.8 -2.1 172.4 -19.1 -32.9 

8 
18.8 22.8 24.4 23.7 22.6 34.9 45.9 37.8 44.2 38.1 37.2 -2.3 174.6 4.6 -48.8 

9 
18.6 22.9 24.5 23.7 22.6 35.8 46.3 37.8 44.3 38.3 37.4 -2.4 173.4 3.4 -49.1 

10 
19.8 23.1 23.4 23.4 23.4 35.4 45.3 38.8 42.8 39.6 40.3 -3.1 171.0 -11.6 -39.0 

 
19.7 23.1 23.6 23.1 23.0 33.4 47.5 38.3 42.7 40.8 39.6 -1.3 173.8 -6.6 -33.1 

11 
20.2 23.4 23.3 23.1 23.2 35.4 46.6 39.3 41.9 40.1 39.2 -2.0 172.0 -14.3 -33.8 

 
19.1 22.9 23.7 23.2 23.4 35.2 46.0 37.7 46.2 39.3 38.6 -1.7 174.9 1.4 -43.8 
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Figures 

 

Figure S1. Le Bail fit (red + marks, experimental data; green line, calculated data; purple line, 

difference plot; black tick marks, predicted peak positions) of the experimental powder XRD 

pattern recorded at 70 K for form IV of m-ABA starting with the unit cell of the reported crystal 

structure following precise geometry optimization. The fitted unit cell parameters and unit cell 

volume are listed in Table S2. 
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Figure S2. Simulated powder XRD patterns for structures 1, 2, 3, 4, 5, 6, 7, 7R, 8, 9, 10 and 11 from the AIRSS calculations and for the reported crystal 

structures of form III and form IV, in all cases following precise geometry optimization (see Table 2). The organization into four columns corresponds 

to the groupings revealed in Figure 1b. The inset in the top right refers to comparison of structures 7 and 7R. 



 

S8 

 

Figure S3. 1H (600 MHz) one-pulse MAS (60 kHz) spectra of (a) form III and (b) form IV of 

m-ABA. In each case, two transients were co-added for a recycle delay of 2.5 s. 
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