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Experimental details 

S1.1. Data collection 

S1.1.1. Dataset 1-TXS-100K 

This dataset was collected from an oil-coated shock-cooled crystal on a BRUKER TXS diffractometer 

with D8 goniometer and INCOATEC Helios mirror optics (Mo-K radiation,  = 0.71073 Å) and an 

APEXII detector. Thea data were collected with omega scans (Δω = 0.3°) at fixed -angles with a 

detector distance of 5, 6 and 7 cm at exposure times between 1 (low-order) and 60s (high-order data). 

S1.1.2. Dataset 1-IµS-100K 

This dataset was collected from an oil-coated shock-cooled crystal on a BRUKER diffractometer with 

D8 goniometer and an INCOATEC IμS with QUAZAR mirror optics (Mo-K radiation, 

 = 0.71073 Å) ) and an APEXII detector. The data were collected with omega scans (Δω = 0.3°) at 

fixed -angles with a detector distance of 5 cm at exposure times between 10 (low-order) and 45s 

(high-order data). 

S1.1.3. Dataset 1-TSX-15K 

The high-resolution data for the multipole refinement were collected from an oil-coated shock-cooled 

crystal on a BRUKER TXS diffractometer with D8 goniometer and INCOATEC Helios mirror optics 

(Mo-K radiation,  = 0.71073 Å) equipped with an Oxford Helijet open stream liquid helium 

cooling device and an APEXII detector. The data were collected with omega-scans ( =  0.3°) at 

fixed -angles with a detector distance of 5 cm at exposure times between 2 (low-order) and 40s 

(high-order data). 
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S1.1.4. Dataset 2-TSX-100K 

This dataset was collected from an oil-coated shock-cooled crystal on a BRUKER TXS diffractometer 

with D8 goniometer and INCOATEC Helios mirror optics (Mo-K radiation,  = 0.71073 Å) and an 

APEXII detector. Thea data were collected with omega scans (Δω = 0.3°) at fixed -angles with a 

detector distance of 5at exposure times between 3 (low-order) and 120s (high-order data). 

S1.1.5. Dataset 2-IµS-100K 

This dataset was collected from an oil-coated shock-cooled crystal on a BRUKER diffractometer with 

D8 goniometer and an INCOATEC IμS with QUAZAR mirror optics (Mo-K radiation, 

 = 0.71073 Å) ) and an APEXII detector. Thea data were collected with omega scans (Δω = 0.3°) at 

fixed -angles with a detector distance of 4 and 5 cm at exposure times between 20 (low-order) and 

90s (high-order data). 

S1.1.6. Dataset 2-TSX-15K 

The high-resolution data for the multipole refinement were collected from an oil-coated shock-cooled 

crystal on a BRUKER TXS diffractometer with D8 goniometer and INCOATEC Helios mirror optics 

(Mo-K radiation,  = 0.71073 Å) equipped with an Oxford Helijet open stream liquid helium 

cooling device and an APEXII detector. The data were collected with omega-scans ( =  0.3°) at 

fixed -angles with a detector distance of 5 cm at exposure times between 5 (low-order) and 90s 

(high-order data). 

S1.2. Data reduction 

All datasets were integrated with SAINT 8.30C (Bruker AXS Inc., 2013). The integration box was 

refined (IFIXSPOTSIZE=0) staring from x, y, z = 0.8°. The threshold for the spot-shape update was 

set to 10 I/σ. For the integration with fixed box size the option “IFIXSPOTSIZE” was set to “1” and 

the x, y and z dimension were set to the size in question. The rest of the integration setup was left 

untouched. Scaling, absorption correction and error model determination was applied with SADABS 

2014/2.(Krause et al., 2015). Afterwards the data was merged in SADABS and the negative intensities 

as well as the systematic absences were deleted. 

S1.3. Structure solution and IAM refinement 

The structures were solved by direct methods (SHELXT) (Sheldrick, 2015a) and refined by full-matrix 

least squares methods against F2.(Sheldrick, 2015b, 2008) The position and the atomic displacement 

parameters of the non-hydrogen atoms were refined against high order data (d < 0.6 Å). The hydrogen 

atoms were identified by a difference Fourier analysis using the low-order data (d > 1Å). For 

compound 1 one of the two methyl groups in the asymmetric unit was found to be disordered. The 
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occupation factor refined to 50%. (For the treatment of this disorder during the MM refinement please 

see below) The independent atom model (IAM) served as the starting model for all multipole 

refinement including the ones with smaller fixed box sizes of compound 1. The starting models for the 

refinements of compound 2 were obtained by the INVARIOM tool (Dittrich et al., 2013). 

S1.4. MM refinement 

The multipole model was refined against F2 with the full-matrix-least-squares refinement program 

XDLSM implemented in the XD2006 (Volkov et al., 2006) program package using the atom-centered 

multipole model by Hansen and Coppens.(Hansen & Coppens, 1978) The core and the spherical 

valence densities were composed of STO-HF atomic wave functions reported by Su, Coppens and 

Macchi (SCM bank file for compound 1) (Su & Coppens, 1998, Macchi & Coppens, 2001) and 

Clementi and Roetti (CR bank file for compound 2)(Clementi & Roetti, 1974, Clementi & Raimondi, 

1963). The radial fit of these functions was described by the expansion-contraction parameters κ and 

κ'. For compound 1 the refinement of κ and κ' did not fully converge. Additionally the κ of Mg refined 

to physically unreasonable values. Thus the κ of Mg and κ’ of all atoms were not refined. The 

expansions over the spherical harmonics were truncated at the hexadecapolar level for all non-

hydrogen atoms except Mg and all multipoles (nl = 1 to 4) of each atom shared the same κ'-set (KEEP 

KAPPA constraint). To decide whether the Mg should be refined as Mg(0) or (+II) we tested both 

refinements. For Mg(0) only the monopole population was refined. The refinement with Mg(0) 

showed much better results and thus was further used. The aspherity of the hydrogen atoms were 

represented by bond directed dipoles. The contraction of the non-hydrogen atoms was described by 

refinement of κ. For the hydrogen atoms the values were kept fixed during the refinement at κ=1.1 

and κ’=1.18(Volkov et al., 2001). Moreover, the Uiso values of the hydrogen atoms were constrained 

to 1.5 Ueq of their pivot atoms for terminal sp3 carbon atoms and 1.2 times for all other carbon atoms 

during the first steps of the multipole refinement. After each step the distances of the hydrogen atoms 

were reset to their distances from neutron diffraction experiments (Allen & Bruno, 2010). To refine 

the occupancy of the disordered methyl groups the mono- and dipole populations of the two parts 

were constrained to sum up to the poles of the not disordered one. These refined to a ratio of nearly 

0.45 to 0.55 for all datasets. In a last refinement step the occupancy was set to exactly 0.45 and 0.55, 

respectively, and appropriate constraints for the monopole and dipole population were used. 

To stabilize the refinement a maximum amount of chemical constraints and symmetry restrictions for 

the multipolar functions were applied for the first refinement steps. To avoid overfitting the 

constraints were not dismissed. The density parameters were introduced in the refinement routines in 

a stepwise manner but in the final cycles all refineable parameters (except κ’) were refined together 

until convergence was reached. However, for some refinements with fixed box sizes and resolution-
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dependent scaling the convergence criteria of 10-6 max(shift/su) was not reached. The highest 

observed max(shift/su) was 10-3. 

S1.5. Crystallographic details 

S1.5.1. Dataset 1-TXS-100K 

Table S1 Data statistics for Dataset 1-TXS-100K with refined box size.(Weiss, 2001, Diederichs 

& Karplus, 1997) 

Resolution #Data #Theory %Complete Multiplicity <I> <I>/σ Rrim Rpim 

Inf - 1.83 94 94 100 34.22 106.18 187.15 0.0142 0.0025 

1.83 - 1.22 222 222 100 25.05 33.89 166.53 0.0254 0.0050 

1.22 - 0.97 312 312 100 26.42 19.75 191.77 0.0279 0.0055 

0.97 - 0.85 309 309 100 29.2 9.51 143.33 0.0381 0.0070 

0.85 - 0.77 316 316 100 26.51 5.38 106.78 0.0479 0.0093 

0.77 - 0.71 344 344 100 25.57 5.5 123.44 0.0239 0.0047 

0.71 - 0.67 306 306 100 24.53 6.44 121.14 0.0225 0.0046 

0.67 - 0.63 381 381 100 23.2 3.84 91.91 0.0320 0.0066 

0.63 - 0.61 231 231 100 22.1 3.09 76.42 0.0377 0.0080 

0.61 - 0.58 420 420 100 21.23 3.26 73.63 0.0364 0.0079 

0.58 - 0.56 332 332 100 20.26 2.05 54.76 0.0520 0.0115 

0.56 - 0.55 178 178 100 19.39 1.84 49.08 0.0560 0.0126 

0.55 - 0.53 399 399 100 17.42 1.72 44.97 0.0590 0.0140 

0.53 - 0.52 223 223 100 14.1 1.52 37.8 0.0640 0.0170 

0.52 - 0.50 524 524 100 13.53 1.18 30.42 0.0747 0.0202 

0.50 - 0.49 264 264 100 12.73 0.93 24.73 0.0880 0.0245 

0.49 - 0.48 328 328 100 12.39 0.99 25.44 0.0864 0.0245 

0.48 - 0.47 330 330 100 6.92 0.92 21.71 0.0739 0.0261 

0.47 - 0.46 380 380 100 4.74 0.75 17.06 0.0709 0.0324 

0.46 - 0.45 353 365 96.7 4.19 0.74 15.38 0.0762 0.0357 

0.55 - .45 2801 2813 99.6 10.75 1.09 27.23 0.0704 0.0199 

Inf - 0.45 6246 6258 99.8 18.21 6.37 73.44 0.0270 0.0055 

 

S1.5.2. Dataset 1-IµS-100K 

Table S2 Data statistics for Dataset 1-IµS-100K with refined box size. (Weiss, 2001, Diederichs 

& Karplus, 1997) 

Resolution #Data #Theory %Complete Redundancy Mean I Mean I/s Rrim Rpim 

Inf - 1.95 81 81 100.0 10.94 121.46 196.16 0.0128 0.0040 
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1.95 - 1.29 185 185 100.0 14.35 36.88 170.35 0.0114 0.0031 

1.29 - 1.02 272 272 100.0 13.06 22.92 139.69 0.0149 0.0041 

1.02 - 0.90 252 254 99.2 13.89 14.09 118.04 0.0170 0.0046 

0.90 - 0.81 286 286 100.0 13.28 7.27 88.76 0.0227 0.0062 

0.81 - 0.75 273 274 99.6 12.14 5.91 74.55 0.0283 0.0081 

0.75 - 0.71 237 237 100.0 11.46 5.38 62.49 0.0329 0.0097 

0.71 - 0.67 296 298 99.3 8.33 6.29 60.63 0.0266 0.0089 

0.67 - 0.64 264 273 96.7 5.02 3.77 44.18 0.0260 0.0111 

0.64 - 0.62 227 234 97.0 4.86 3.61 41.00 0.0287 0.0123 

0.62 - 0.59 349 371 94.1 4.53 3.47 36.79 0.0305 0.0136 

0.59 - 0.57 269 291 92.4 4.29 2.61 29.94 0.0451 0.0203 

0.57 - 0.56 158 169 93.5 4.27 2.18 29.24 0.0410 0.0185 

0.56 - 0.54 342 373 91.7 3.15 2.04 23.35 0.0447 0.0229 

0.54 - 0.53 192 210 91.4 2.32 1.52 17.57 0.0490 0.0288 

0.53 - 0.51 415 471 88.1 2.12 1.39 15.27 0.0539 0.0328 

0.51 - 0.50 239 272 87.9 2.05 1.15 13.95 0.0609 0.0370 

0.50 - 0.49 237 274 86.5 2.00 0.92 11.41 0.0735 0.0449 

0.49 - 0.48 256 310 82.6 1.85 1.04 12.14 0.0686 0.0431 

0.48 - 0.47 268 322 83.2 1.84 0.95 11.70 0.0713 0.0437 

0.47 - 0.46 153 218 70.2 1.46 0.75 9.56 0.0974 0.0628 

0.56 - 0.46 2102 2450 85.8 2.14 1.28 14.96 0.0562 0.0329 

Inf - 0.46 5251 5675 92.5 6.05 7.63 51.72 0.0176 0.0055 

 

S1.5.3. Dataset 1-TSX-15K 

Table S3 Data statistics for Dataset 1-TXS-15K with refined box size. (Weiss, 2001, Diederichs 

& Karplus, 1997) 

Resolution #Data #Theory %Complete Redundancy Mean I Mean I/s Rrim Rpim 

Inf - 1.82 93 94 98.9 21.91 101.31 133.95 0.0273 0.0061 

1.82 - 1.22 219 219 100 26.1 37.87 122.15 0.0211 0.0042 

1.22 - 0.97 309 309 100 22.1 24.5 101.14 0.0198 0.0042 

0.97 - 0.84 336 336 100 22.4 12.55 81.45 0.0323 0.0068 

0.84 - 0.77 280 280 100 24.45 7.33 73.04 0.0441 0.0089 

0.77 - 0.71 340 340 100 22.68 8.12 70.6 0.0492 0.0103 

0.71 - 0.67 295 295 100 18.38 9.94 65.38 0.0447 0.0103 

0.67 - 0.63 382 382 100 13.45 6.47 55.49 0.0346 0.0094 

0.63 - 0.61 229 229 100 12.71 4.77 45.77 0.042 0.0117 

0.61 - 0.58 413 413 100 9.94 5.86 43.34 0.038 0.0118 

0.58 - 0.56 311 311 100 6.12 4.04 31.33 0.0409 0.0165 
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0.56 - 0.54 367 367 100 5.85 3.65 28.46 0.0448 0.0186 

0.54 - 0.53 198 198 100 5.81 2.98 25.22 0.0516 0.0213 

0.53 - 0.51 456 456 100 5.51 2.96 23.4 0.054 0.0231 

0.51 - 0.50 278 278 100 5.29 2.39 21.51 0.0626 0.027 

0.50 - 0.49 265 265 100 5.23 2.25 19.45 0.0656 0.0286 

0.49 - 0.48 312 312 100 5 2.24 19.94 0.0669 0.0298 

0.48 - 0.47 341 341 100 4.84 2.1 19.1 0.0714 0.0325 

0.47 - 0.46 359 359 100 4.64 1.99 17.96 0.08 0.0377 

0.46 - 0.45 406 407 99.8 4.39 1.74 15.83 0.0825 0.0393 

0.55 - 0.45 2814 2815 100 5.09 2.41 20.64 0.0625 0.0276 

Inf - 0.45 6189 6191 100 11.55 8.38 45.85 0.0308 0.0074 

 

S1.5.4. Dataset 2-TSX-100K 

Table S4 Data statistics for Dataset 2-TXS-100K with refined box size. (Weiss, 2001, Diederichs 

& Karplus, 1997) 

Resolution #Data #Theory %Complete Redundancy Mean I Mean I/s Rrim Rpim 

Inf - 1.78 730 731 99.9 10.79 56.15 163.72 0.0133 0.0041 

1.78 - 1.19 1741 1741 100 13.76 20.83 136.91 0.0163 0.0044 

1.19 - 0.94 2513 2513 100 11.71 11.38 89.43 0.0228 0.0066 

0.94 - 0.82 2515 2515 100 10.89 7.58 75.79 0.0302 0.0092 

0.82 - 0.75 2297 2298 100 13.16 5.26 95.8 0.0324 0.0089 

0.75 - 0.69 2792 2801 99.7 9.79 3.89 79.21 0.0289 0.009 

0.69 - 0.65 2441 2464 99.1 8.08 3.04 65.46 0.0272 0.0095 

0.65 - 0.62 2265 2295 98.7 7.67 2.7 59.52 0.0299 0.0107 

0.62 - 0.59 2743 2788 98.4 7.24 2.16 50.27 0.0358 0.0131 

0.59 - 0.57 2148 2190 98.1 6.7 1.84 43.84 0.0414 0.0157 

0.57 - 0.55 2477 2535 97.7 3.96 1.43 35.31 0.0336 0.0163 

0.55 - 0.53 2826 2900 97.4 3.63 1.11 28.66 0.038 0.0195 

0.53 - 0.51 3276 3377 97 3.49 0.84 23.1 0.0448 0.0233 

0.51 - 0.50 1879 1942 96.8 3.36 0.66 19.41 0.0544 0.0288 

0.50 - 0.49 1985 2064 96.2 3.26 0.61 18.23 0.0551 0.0295 

0.49 - 0.48 2166 2255 96.1 3.16 0.54 16.38 0.0628 0.0343 

0.48 - 0.47 2319 2428 95.5 3.06 0.53 16.15 0.062 0.0342 

0.47 - 0.46 2528 2652 95.3 2.93 0.5 15.25 0.0641 0.0361 

0.46 - 0.45 2768 2918 94.9 2.8 0.48 14.73 0.066 0.0376 

0.45 - 0.44 4228 4825 87.6 2.23 0.38 11.89 0.074 0.044 

0.54 - 0.44 22608 23962 94.3 2.99 0.59 17.28 0.0558 0.0305 

Inf - 0.44 48637 50232 96.8 6.08 3.9 46.47 0.0227 0.0072 
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S1.5.5. Dataset 2-IµS-100K 

Table S5 Data statistics for Dataset 2-IµS-100K with refined box size. (Weiss, 2001, Diederichs 

& Karplus, 1997) 

Resolution #Data #Theory %Complete Redundancy Mean I Mean I/s Rrim Rpim 

Inf - 1.81 696 698 99.7 7.88 53.84 149.91 0.0134 0.005 

1.81 - 1.21 1637 1643 99.6 10.1 19.81 129.71 0.0137 0.0043 

1.21 - 0.96 2335 2339 99.8 12.78 11.53 122.51 0.016 0.0045 

0.96 - 0.84 2318 2319 100 12.64 7.57 102.24 0.0188 0.0053 

0.84 - 0.76 2469 2469 100 11.45 5.13 79.97 0.0247 0.0073 

0.76 - 0.71 2131 2131 100 10.29 4.14 65.1 0.0292 0.009 

0.71 - 0.67 2190 2192 99.9 6.93 3.01 49.36 0.0283 0.0106 

0.67 - 0.63 2802 2807 99.8 6.02 2.74 43.73 0.0287 0.0116 

0.63 - 0.60 2562 2572 99.6 5.69 2.11 35.86 0.0347 0.0144 

0.60 - 0.58 2066 2077 99.5 5.45 1.92 32.01 0.0389 0.0164 

0.58 - 0.56 2342 2361 99.2 5.22 1.55 27.25 0.0532 0.023 

0.56 - 0.54 2684 2714 98.9 4.23 1.19 20.88 0.0538 0.0255 

0.54 - 0.53 1502 1520 98.8 3.46 0.96 16.71 0.0619 0.0328 

0.53 - 0.51 3324 3379 98.4 3.33 0.77 13.83 0.0713 0.0384 

0.51 - 0.50 1898 1941 97.8 3.21 0.6 11.46 0.0829 0.0452 

0.50 - 0.49 2019 2067 97.7 3.06 0.58 10.86 0.0907 0.0505 

0.49 - 0.48 2211 2274 97.2 2.97 0.51 9.79 0.096 0.0542 

0.48 - 0.47 2343 2416 97 2.85 0.5 9.54 0.0977 0.0559 

0.47 - 0.46 2571 2665 96.5 2.73 0.47 8.89 0.1024 0.06 

0.46 - 0.45 3658 4162 87.9 2.1 0.45 7.99 0.1054 0.0647 

0.55 - 0.45 20913 21827 95.8 2.92 0.62 11.32 0.0805 0.045 

Inf - 0.45 45758 46746 97.9 5.82 3.89 41.42 0.0207 0.0072 

S1.5.6. Dataset 2-TSX-15K 

Table S6 Data statistics for Dataset 2-TXS-15K with refined box size. (Weiss, 2001, Diederichs 

& Karplus, 1997) 

Resolution #Data #Theory %Complete Redundancy Mean I Mean I/s Rrim Rpim 

 Inf - 1.85 651 652 99.8 4.81 48.99 104.21 0.0113 0.0051 

1.85 - 1.23 1555 1558 99.8 4.58 19.75 57.4 0.0186 0.0086 

1.23 - 0.98 2159 2159 100 3.82 12.52 33.12 0.0288 0.0147 

0.98 - 0.85 2316 2316 100 4.03 8.84 38.34 0.0373 0.0186 

0.85 - 0.78 1970 1971 99.9 5.04 6.55 53.45 0.0392 0.0174 



8 

 

0.78 - 0.72 2351 2365 99.4 4.73 5.52 45.76 0.0464 0.0212 

0.72 - 0.68 2001 2048 97.7 3.98 4.17 37.3 0.0521 0.025 

0.68 - 0.64 2499 2602 96 2.16 3.89 33.52 0.0283 0.0174 

0.64 - 0.61 2334 2454 95.1 1.93 3.42 29.74 0.0263 0.0173 

0.61 - 0.59 1799 1907 94.3 1.87 3.07 26.88 0.0285 0.0189 

0.59 - 0.57 2031 2172 93.5 1.81 2.65 23.56 0.0342 0.0228 

0.57 - 0.55 2315 2493 92.9 1.77 2.2 21.22 0.0382 0.0256 

0.55 - 0.53 2671 2918 91.5 1.68 1.74 17.26 0.046 0.0311 

0.53 - 0.52 1468 1614 91 1.65 1.47 15.08 0.0517 0.035 

0.52 - 0.50 3326 3681 90.4 1.58 1.2 12.98 0.057 0.0389 

0.50 - 0.49 1780 1999 89 1.52 1.03 11.51 0.0669 0.0458 

0.49 - 0.48 2020 2268 89.1 1.48 0.97 10.92 0.0686 0.0471 

0.48 - 0.47 2127 2425 87.7 1.42 0.95 10.76 0.0701 0.0484 

0.47 - 0.46 2314 2668 86.7 1.37 0.91 10.45 0.0705 0.0486 

0.46 - 0.45 2460 2873 85.6 1.31 0.88 10.15 0.0727 0.0506 

0.45 - 0.44 979 1662 58.9 0.77 0.84 9.17 0.0796 0.0558 

0.54 - 0.44 17851 20695 86.3 1.43 1.08 11.86 0.0616 0.0422 

 Inf - 0.44 43126 46805 92.1 2.38 4.63 26.4 0.0288 0.0146 
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S1.6. Crystallographic table 

Table S7 Crystallographic data for the datasets of 1. For each datasets four ways of data treatment 

are shown: Refinement against the refined box size with one scale factor / Refinement against the 

refined box size with 10 scale factors / against the ‘best’ integration box /corrected *.hkl file 

Dataset 1-TXS-100K 1-IµS-100K 1-TXS-15K 
Empirical 
formula 

C32 H42 Mg N12 C32 H42 Mg N12 C32 H42 Mg N12 

Molecular 
weight  

691.15 691.15 691.15 

Crystal size 
[mm] 

0.26 x 0.24 x 0.13 0.16 x 0.10 x 0.06 0.26 x 0.23 x 0.18 

Wavelength 
[Å] 

0.71073 0.56086 0.6199 

Crystal 
system 

Rhombohedral Rhombohedral Rhombohedral 

Space group R3ത R3ത R3ത 
a [Å] 10.6712(5) 10.6769(5) 10.6434(5) 
b [Å] 10.6712(5) 10.6769(5) 10.6434(5) 
c [Å] 24.6546(12) 24.6539(12) 24.6108(12) 
α [°] 90 90 90 

 [°] 90 90 90 
γ [°] 120 120 120 
V [Å 3] 2431.4(2) 2433.9(2) 2414.4(2) 
Z 1 1 1 
Temperature 
[K] 

100(2)  100(2) 15(2)  

 [Mgm-3] 1.268 1.267 1.277 

 [mm-1] 0.098 0.098 0.099 
F (000) 990 990 990 

-area [°] 2.354 - 52.268 2.352 - 49.987 2.483 - 52.155 
Total 
number of 
reflections 

113986/113986/114801/113986 34349/34349/34622/34349 71496/71496/71532/71496 

Unique 
reflections 

5973/5973/5983/5973 5046/5046/5093/5046 6030/6030/6010/6030 

Unique 
reflections 
(I > 3σ) 

5457/5457/5422/5303 4524/4524/4511/4323 5457/5457/5421/5364 

Rint 0.0267/0.0267/0.0363/0.0267 0.0167/0.0167/0.0213/0167 0.0299/0.0299/0.0344/0299 
Parameters 163/172/163/163 163/172/163/163 163/172/163/163 
R{F} 
(I > 3σ) 

0.0157/0.0137/0.0138/0.0131 0.0184/0.0171/0.0190/0.0162 0.0159/0.0150/0.0156/0.0147 

R{F2} 
(I > 3σ) 

0.0232/0.0163/0.0177/0.0166 0.0238/0.0216/0.0246/0.0212 0.0213/0.0198/0.0221/0.0203 

wR{F} 
(I > 3σ) 

0.0145/0.0129/0.0193/0.0127 0.0188/0.0181/0.0244/0.0185 0.0188/0.0183/0.0192/0.0181 

wR{F2} 
(I > 3σ)  

0.0277/0.0244/0.0356/0.0241 0.0351/0.0335/0.0436/0.0331 0.0352/0.0341/0.0362/0.0337 

GooF 3.3798/2.9880/2.0238/2.6713 3.1557/3.0147/2.7103/2.7455 2.4079/2.3310/2.1388/2.1549 
Highest peak 
[103·e·Å -3] 

0.283/0.154/0.121/0.132 0.264/0.160/0.202/0.135 0.237/0.217/0.192/0.192 

Deepest hole 
[103·e·Å -3] 

-0.152/-0.148/-0.135/-0.121 -0.188/-0.180/-0.163/-0.150 -0.195/-0.210/-0.182/-0.193 
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Table S8 Crystallographic data for the datasets of 2. For each datasets four ways of data treatment 

are shown: Refinement against the refined box size with one scale factor / Refinement against the 

refined box size with 10 scale factors / against the ‘best’ integration box /corrected *.hkl file 

Dataset 2-TXS-100K 2-IµS-100K 2-TXS-15K 
Empirical 
formula 

C26 H19 P S C26 H19 P S C26 H19 P S 

Molecular 
weight  

394.44 394.44 394.44 

Crystal size 
[mm] 

0.22 x 0.19 x 0.11 0.15 x 0.10 x 0.10 0.20 x 0.15 x 0.15 

Wavelength 
[Å] 

0.71073 0.56086 0.6199 

Crystal 
system 

Triclinic Triclinic Triclinic 

Space group P1ത P1ത P1ത 
a [Å] 10.223(2) 10.225(2) 10.213(2) 
b [Å] 12.326(2) 12.336(3) 12.290(2) 
c [Å] 17.357(3) 17.371(4) 17.335(3) 
α [°] 101.55(2) 101.58(3) 101.62(3) 

 [°] 91.23(2) 91.21(4) 91.370(2) 
γ [°] 112.05(3) 111.99(4) 112.09(3) 
V [Å 3] 1974.8(8) 1979.1(10) 1962.9(8) 
Z 4 4 4 
Temperature 
[K] 

100(2)  100(2) 15(2) 

 [Mgm-3] 1.327 1.324 1.335 

 [mm-1] 0.254 0.253 0.255 
F (000) 824 824 824 

-area [°] 1.204 - 54.761 1.203 - 52.855 1.207 - 53.106 
Total 
number of 
reflections 

305520/305520/305404/305520 272081/272081/273150/272081 111292/111292/ /111292 

Unique 
reflections 

46690/46690/46803/46690 43292/43292/43374/43292 41237/41237/ /41237 

Unique 
reflections 
(I > 3σ) 

40895/40895/40673/39426 36780/36780/36617/35340 34587/34587/ /34237 

Rint 0.0216/0.0216/0.0219/0.0216 0.0194/0.0194/0.0213/0.0194 0.0248/0.0248/ / 
Parameters 720/729/720/720 720/729/720/720 720/729/ /720 
R{F} 
(I > 3σ) 

0.0143/0.0134/0.0134/0.0125 0.0173/0.0163/0.0166/0.0150 0.0181/0.0180/ /0.0185 

R{F2} 
(I > 3σ) 

0.0178/0.0160/0.0167/0.0157 0.0177/0.0160/0.0174/0.0152 0.0195/0.0192/ /0.0208 

wR{F} 
(I > 3σ) 

0.0123/0.0116/0.0116/0.0120 0.0144/0.0139/0.0166/0.0134 0.0144/0.0142/ /0.0155 

wR{F2} 
(I > 3σ)  

0.0239/0.0225/0.0225/0.0221 0.0271/0.0261/0.0303/0.0250 0.0280/0.0277/ /0.0302 

GooF 1.8844/1.7717/1.7285/1.6139 2.0763/1.9978/2.0033/1.8588 1.2973/1.2861/ /1.2701 
Highest 
peak 
[103·e·Å -3] 

0.285/0.225/0.0224/0.202 0.382/0.311/0.326/0.284 0.260/0.259/ /0.266 

Deepest 
hole 
[103·e·Å -3] 

-0.269/-0.275/-0.271/-0.248 -0.186/-0.206/-0.235/-0.198 -0.228/-0.225/ /-0.292 
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Table S9 Model quality indicators for different boxes for1-TXS-100K. 

 Net Charge Mg (1scale / 10 scale) R2(F
2) (1scale / 10 scale) Highest Peak (1scale / 10 scale) Deepest Hole (1scale / 10 scale) egross (1scale / 10 scale) 

x = 0.2, y = 0.2, z = 0.2 +1.42(16) +0.49(14) 0.0335 0.0211 0.712 0.241 -0.12 -0.113 26.6 22.0 

x = 0.2, y = 0.4, z = 0.4 +1.08(13) +0.59(13) 0.0223 0.0187 0.332 0.121 -0.098 -0.121 22.4 20.9 

x = 0.25, y = 0.4, z = 0.4 +0.77(12) +0.54(12) 0.0186 0.0172 0.151 0.125 -0.114 -0.124 20.7 20.2 

x = 0.3, y = 0.3, z = 0.3 +0.50(12) +0.54(12) 0.0185 0.018 0.124 0.125 -0.132 -0.128 20.7 20.3 

x = 0.3, y = 0.4, z = 0.4 +0.55(11) +0.54(12) 0.0176 0.017 0.113 0.114 -0.131 -0.13 20.5 20.1 

x = 0.35, y = 0.4, z = 0.4 +0.53(11) +0.50(11) 0.0184 0.0169 0.13 0.126 -0.129 -0.13 21.1 20.2 

x = 0.3, y = 0.4, z = 0.5 +0.66(12) +0.55(12) 0.018 0.0172 0.136 0.127 -0.125 -0.128 20.7 20.2 

x = 0.3, y = 0.4, z = 0.45 +0.61(12) +0.53(12) 0.0179 0.017 0.128 0.121 -0.128 -0.131 20.5 20.0 

x = 0.3, y = 0.5, z = 0.4 +0.60(11) +0.54(11) 0.0176 0.0169 0.124 0.118 -0.135 -0.138 20.7 20.3 

x = 0.3, y = 0.45, z = 0.4 +0.59(11) +0.56(12) 0.0177 0.017 0.12 0.116 -0.136 -0.137 20.6 20.3 

x = 0.4, y = 0.3, z = 0.4 +0.54(12) +0.52(12) 0.0187 0.017 0.127 0.124 -0.136 -0.129 21.8 20.6 

x = 0.4, y = 0.4, z = 0.3 +0.33(11) +0.51(11) 0.0194 0.017 0.12 0.124 -0.185 -0.142 21.4 20.0 

x = 0.4, y = 0.4, z = 0.4 +0.62(11) +0.50(11) 0.0181 0.0164 0.128 0.121 -0.126 -0.129 21.8 20.5 

x = 0.4, y = 0.4, z = 0.35 +0.48(11) +0.49(11) 0.0185 0.0166 0.122 0.12 -0.151 -0.133 21.6 20.2 

x = 0.4, y = 0.35, z = 0.4 +0.59(11) +0.50(11) 0.0183 0.0165 0.129 0.123 -0.128 -0.129 21.6 20.4 

x = 0.5, y = 0.5, z = 0.5 +0.96(10) +0.48(10) 0.0192 0.0157 0.149 0.131 -0.131 -0.139 23.3 21.7 

x = 0.6, y = 0.6, z = 0.6 +1.20(10) +0.53(9) 0.0203 0.0158 0.146 0.145 -0.138 -0.139 25.3 23.4 

ref. Box +1.57(10) +0.66(9) 0.0232 0.0163 0.28 0.16 -0.153 -0.149 28.6 25.2 

α = -0.15 (sin(θ)/λ)2 + 0.60 (sin(θ)/λ)3 +0.82(8) +0.63(8) 0.0168 0.0156 0.132 0.135 -0.125 -0.126 23.3 22.8 

α = -0.15 (sin(θ)/λ)2 + 0.70 (sin(θ)/λ)3 +0.78(8) +0.64(8) 0.0166 0.0156 0.130 0.132 -0.121 -0.122 22.9 22.5 
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Table S10 Model quality indicators for different boxes for1-IµS-100K. 

 Net Charge Mg (1scale / 10 scale) R2(F2) (1scale / 10 scale) Highest Peak (1scale / 10 scale) Deepest Hole (1scale / 10 scale) egross (1scale / 10 scale) 

x = 0.2, y = 0.2, z = 0.2 +1.05(19) +0.35(19) 0.0389 0.0346 0.455 0.298 -0.219 -0.193 38.0 35.2 

x = 0.3, y = 0.3, z = 0.3 +0.36(14) +0.63(15) 0.0285 0.0276 0.19 0.193 -0.189 -0.139 33.8 33.6 

x = 0.4, y = 0.4, z = 0.4 +0.52(12) +0.61(12) 0.0246 0.0237 0.193 0.153 -0.173 -0.184 32.5 31.8 

x = 0.4, y = 0.3, z = 0.3 +0.29(14) +0.62(14) 0.0279 0.0259 0.241 0.206 -0.246 -0.153 33.4 32.8 

x = 0.4, y = 0.5, z = 0.5 +0.72(10) +0.67(10) 0.0234 0.0228 0.165 0.167 -0.179 -0.19 32.9 32.2 

x = 0.5, y = 0.3, z = 0.3 +0.48(13) +0.60(13) 0.0272 0.0261 0.226 0.185 -0.183 -0.16 34.2 33.6 

x = 0.5, y = 0.4, z = 0.3 +0.57(12) +0.64(12) 0.0251 0.0241 0.192 0.164 -0.159 -0.171 33.2 32.4 

x = 0.5, y = 0.4, z = 0.5 +0.79(10) +0.63(10) 0.0229 0.0223 0.192 0.17 -0.179 -0.184 33.1 32.3 

x = 0.5, y = 0.5, z = 0.4 +0.78(9) +0.64(9) 0.023 0.0225 0.173 0.166 -0.177 -0.185 33.5 32.6 

x = 0.5, y = 0.5, z = 0.5 +0.83(9) +0.65(9) 0.0226 0.022 0.164 0.167 -0.186 -0.189 33.5 32.6 

ref. Box +1.09(9) +0.67(9) 0.0238 0.0216 0.23 0.161 -0.186 -0.177 35.3 32.8 

α = 0.0 (sin(θ)/λ)2 + 0.70 (sin(θ)/λ)3 +0.64(8) +0.63(8) 0.212 0.0209 0.139 0.142 -0.152 -0.157 29.8 29.8 
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Table S11 Model quality indicators for different boxes for1-TXS-15K. 

 Net Charge Mg (1scale / 10 scale) R2(F2) (1scale / 10 scale) Highest Peak (1scale / 10 scale) Deepest Hole (1scale / 10 scale) egross (1scale / 10 scale) 

x = 0.3, y = 0.3, z = 0.3 +0.38(16) +0.35(16) 0.0317 0.0283 0.168 0.175 -0.22 -0.201 39.2 34.6 

x = 0.4, y = 0.4, z = 0.4 +0.08(13) +0.37(14) 0.0256 0.0232 0.158 0.178 -0.207 -0.178 32.6 29.6 

x = 0.4, y = 0.5, z = 0.5 +0.33(13) +0.43(13) 0.0233 0.022 0.18 0.19 -0.184 -0.18 31.3 29.7 

x = 0.5, y = 0.4, z = 0.5 +0.86(13) +0.45(13) 0.0234 0.0221 0.204 0.19 -0.185 -0.196 31.3 30.0 

x = 0.5, y = 0.5, z = 0.4 +0.52(12) +0.47(13) 0.0224 0.0212 0.184 0.187 -0.177 -0.176 30.5 29.2 

x = 0.5, y = 0.5, z = 0.5 +0.73(12) +0.47(13) 0.0219 0.021 0.192 0.185 -0.18 -0.187 30.5 29.6 

x = 0.5, y = 0.5, z = 0.6 +0.74(12) +0.47(12) 0.0219 0.0211 0.196 0.189 -0.179 -0.186 30.6 29.8 

x = 0.5, y = 0.6, z = 0.4 +0.60(11) +0.57(12) 0.022 0.0208 0.186 0.191 -0.175 -0.168 30.2 29.1 

x = 0.5, y = 0.6, z = 0.5 +0.70(12) +0.48(12) 0.0212 0.0204 0.194 0.189 -0.174 -0.179 30.1 29.4 

x = 0.6, y = 0.5, z = 0.5 +0.95(12) +0.50(12) 0.0219 0.0207 0.214 0.196 -0.186 -0.199 30.8 29.9 

x = 0.6, y = 0.6, z = 0.6 +0.89(11) +0.49(12) 0.021 0.02 0.222 0.207 -0.191 -0.194 30.4 29.7 

x = 0.7, y = 0.7, z = 0.7 +0.96(11) +0.52(11) 0.0208 0.0197 0.221 0.205 -0.193 -0.203 31.0 30.3 

x = 0.8, y = 0.8, z = 0.8 +1.01(11) +0.53(11) 0.0208 0.0195 0.228 0.209 -0.191 -0.203 30.7 30.0 

ref. Box +1.14(11) +0.63(11) 0.0212 0.0198 0.231 0.205 -0.187 -0.199 31.4 30.5 

α = 0.0 (sin(θ)/λ)2 + 0.30 (sin(θ)/λ)3 +0.60(10) +0.61(10) 0.0202 0.0194 0.186 0.189 -0.184 -0.185 29.0 28.1 
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Table S12 Model quality indicators for different boxes for 2-TXS-100K. 

 Net Charge P (1scale / 10 scale) R2(F2) (1scale / 10 scale) Highest Peak (1scale / 10 scale) Deepest Hole (1scale / 10 scale) egross (1scale / 10 scale) 

x = 0.4, y = 0.4, z = 0.4 -1.07(6) -0.24(4) 0.0339 0.0221 0.468 0.33 -0.714 -0.329 39.9 32.0 

x = 0.5, y = 0.5, z = 0.5 -0.52(3) -0.17(3) 0.0198 0.0177 0.28 0.232 -0.342 -0.285 30.3 28.6 

x = 0.6, y = 0.6, z = 0.6 -0.10(2) -0.13(3) 0.0167 0.016 0.228 0.225 -0.288 -0.284 27.2 27.4 

x = 0.5, y = 0.7, z = 0.7 -0.41(3) -0.19(3) 0.0183 0.0171 0.227 0.224 -0.299 -0.296 28.8 28.21 

x = 0.6, y = 0.7, z = 0.7 -0.13(2) -0.14(3) 0.0167 0.016 0.227 0.225 -0.287 -0.284 27.3 27.6 

x = 0.7, y = 0.6, z = 0.7 +0.02(2) -0.13(3) 0.0165 0.0158 0.227 0.224 -0.294 -0.291 27.0 27.4 

x = 0.7, y = 0.7, z = 0.6 +0.08(2) -0.12(3) 0.0166 0.0158 0.227 0.224 -0.295 -0.291 27.0 27.3 

x = 0.7, y = 0.7, z = 0.7 +0.04(2) -0.13(3) 0.0166 0.0158 0.228 0.225 -0.295 -0.291 27.0 27.4 

x = 0.7, y = 0.7, z = 0.8 +0.04(2) -0.13(3) 0.0167 0.0159 0.227 0.224 -0.293 -0.29 27.1 27.5 

x = 0.8, y = 0.7, z = 0.7 +0.10(2) -0.13(3) 0.0169 0.0158 0.236 0.232 -0.286 -0.282 27.4 27.7 

x = 0.8, y = 0.8, z = 0.8 +0.14(2) -0.12(3) 0.0171 0.0159 0.23 0.227 -0.288 -0.284 27.3 27.7 

Ref. Box +0.27(2) -0.11(3) 0.0178 0.016 0.267 0.228 -0.287 -0.282 27.4 27.5 

α = -0.05 (sin(θ)/λ)2 + 0.45 (sin(θ)/λ)3 -0.34(3) -0.17(3) 0.0157 0.153 0.206 0.204 -0.248 -0.245 26.2 25.9 
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Table S13 Model quality indicators for different boxes for 2-IµS-100K. 

 Net Charge P (1scale / 10 scale) R2(F2) (1scale / 10 scale) Highest Peak (1scale / 10 scale) Deepest Hole (1scale / 10 scale) egross (1scale / 10 scale) 

x = 0.2, y = 0.2, z = 0.2 +0.76(4) -0.16(5) 0.0389 0.0374 0.903 0.855 -0.498 -0.489 37.6 36.6 

x = 0.3, y = 0.3, z = 0.3 -0.61(4) -0.25(4) 0.0289 0.0268 0.513 0.554 -0.385 -0.364 32.8 31.6 

x = 0.4, y = 0.4, z = 0.4 -0.501(4) -0.24(4) 0.0224 0.0214 0.329 0.385 -0.372 -0.304 31.1 30.6 

x = 0.4, y = 0.4, z = 0.5 -0.34(3) -0.22(4) 0.0201 0.0197 0.394 0.417 -0.291 -0.260 26.9 26.8 

x = 0.4, y = 0.5, z = 0.4 -0.48(3) -0.25(3) 0.0207 0.0197 0.296 0.304 -0.332 -0.271 30.3 29.9 

x = 0.5, y = 0.4, z = 0.4 -0.17(3) -0.20(3) 0.0205 0.0204 0.396 0.388 -0.306 -0.307 30.3 30.4 

x = 0.5, y = 0.5, z = 0.5 -0.09(3) -0.21(3) 0.0174 0.0171 0.324 0.303 -0.238 -0.254 26.1 25.9 

x = 0.6, y = 0.6, z = 0.6 +0.08(3) -0.19(3) 0.0169 0.0163 0.326 0.296 -0.207 -0.228 26.6 26.0 

x = 0.7, y = 0.7, z = 0.7 +0.14(3) -0.22(3) 0.0171 0.0160 0.372 0.288 -0.205 -0.200 27.5 26.6 

x = 0.8, y = 0.8, z = 0.8 +0.20(2) -0.18(3) 0.0169 0.0157 0.395 0.300 -0.199 -0.194 27.5 26.3 

Ref. Box +0.29(2) -0.15(3) 0.0176 0.0160 0.4 0.305 -0.186 -0.208 28.1 26.5 

α = -0.15 (sin(θ)/λ)2 + 0.50 (sin(θ)/λ)3 -0.39(3) -0.26(3) 0.0152 0.0150 0.278 0.278 -0.204 -0.198 23.4 23.3 

 

 

Table S14 Model quality indicators for different boxes for 2-TXS-15K. 

 Net Charge P (1scale / 10 scale) R2(F2) (1scale / 10 scale) Highest Peak (1scale / 10 scale) Deepest Hole (1scale / 10 scale) egross (1scale / 10 scale) 

x = 0.4, y = 0.4, z = 0.4 -0.80(7) -0.22(6) 0.0348 0.027 0.497 0.341 -0.727 -0.458 36.9 33.7 

x = 0.5, y = 0.5, z = 0.5 -0.67(6) -0.24(5) 0.0261 0.023 0.342 0.277 -0.524 -0.448 33.2 31.7 

x = 0.6, y = 0.6, z = 0.6 -0.58(5) -0.29(4) 0.0219 0.0202 0.243 0.25 -0.384 -0.362 31.6 30.8 

x = 0.7, y = 0.7, z = 0.7 -0.45(4) -0.28(4) 0.0199 0.0191 0.254 0.255 -0.305 -0.295 31.2 30.8 

Ref. Box -0.32(4) -0.22(4) 0.0195 0.0192 0.252 0.251 -0.236 -0.239 31.8 31.6 

α = 0.0 (sin(θ)/λ)2 + 0.10 (sin(θ)/λ)3 -0.69(5) -0.26(5) 0.0208 0.0200 0.264 0.255 -0.289 -0.297 31.0 30.7 
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S6. Model parameters 

Table S15 Selected model parameters for 1-TXS-100K, 1-IµS-100K and 1-TXS-15K. For each 

datasets three ways of data treatments are shown: Refinement against the refined box size (Ref. Box), 

against the manual chosen fixed integration box (Best Box**) and against a corrected *.hkl file. The 

correction factors were obtained by the above described procedure. In the first line of each dataset 

values for one scale factor refinement in the second values with resolution-dependent scaling were 

shown. 

 parameter 1-TXS-100K 1-IµS-100K 1-TXS-15K 

  Ref. Box Best Box α cor. Ref. Box Best Box α cor. Ref. Box Best Box α cor. 

1 scale 
scale 

factor 
0.39573(16) 0.41138(17) 0.41082(15) 0.40721(21) 0.41358(23) 0.41604(20) 0.40764(16) 0.41518(16) 0.41491(16) 

1 scale 
Net 

charge 

Mg 

1.57(10) 0.59(11) 0.78(8) 1.09(9) 0.52(12) 0.64(8) 1.12(11) 0.58(11) 0.59(10) 

10scale 0.66(9) 0.56(12) 0.64(8) 0.67(9) 0.61(12) 0.63(8) 0.61(11) 0.55(12) 0.61(10) 

1 scale Net 

charge 

N(1) 

-0.332(17) -0.154(15) -0.120(14) -0.240(16) -0.134(17) -0.152(16) -0.176(14) -0.112(14) -0.107(13) 

10scale -0.119(16) -0.154(16) -0.098(15) -0.162(15) -0.147(17) -0.152(16) -0.113(14) -0.110(14) -0.108(13) 

1 scale Net 

charge 

N(2) 

-0.236(18) -0.043(16) -0.046(15) -0.107(18) -0.050(19) -0.055(18) -0.071(15) -0.017(15) -0.015(15) 

10scale -0.048(16) -0.049(16) -0.035(15) -0.061(17) -0.068(19) -0.059(18) -0.017(15) -0.017(15) -0.016(15) 

1 scale 

Ueq. Mg 
0.0103 0.0129 0.0135 0.0107 0.0124 0.0141 0.0063 0.0073 0.0082 

10scale 0.0105 0.0129 0.0136 0.0108 0.0124 0.0141 0.0064 0.0074 0.0082 

1 scale 

Ueq. N(1) 
0.0120 0.0145 0.0151 0.0123 0.0140 0.0158 0.0074 0.0083 0.0092 

10scale 0.0121 0.0145 0.0152 0.0124 0.0141 0.0158 0.0074 0.0084 0.0092 

1 scale 

Ueq. N(1) 
0.0109 0.0134 0.0140 0.0112 0.0128 0.0146 0.0067 0.0076 0.0085 

10scale 0.0110 0.0134 0.0141 0.0113 0.0129 0.0146 0.0067 0.0077 0.0085 

1 scale 

κ Mg* 
3.19(6) 0.90(2) 0.95(2) 1.14(4) 0.90(2) 0.886(16) 0.84(2) 0.856(16) 0.842(14) 

10scale 0.86(2) 0.823(19) 0.864(19) 0.853(18) 0.832(19) 0.848(16) 0.822(16) 0.825(16) 0.819(14) 

1 scale 
κ N(1) / 

N(2) 

0.9972(8) 0.9904(8) 0.9915(7) 0.9878(9) 0.9911(10) 0.9942(10) 0.9956(8) 0.9936(8) 0.9965(8) 

10scale 0.9949(9) 0.9955(10) 0.9961(8) 0.9955(10) 0.9965(12) 0.9968(11) 0.99670(9) 0.9963(10) 0.9975(9) 

* This parameter was not refined in the final refinement protocol. 

** Best box 1-TXS-100K x = 0.3, y = 0.45, z = 0.4, 1-IµS-100K x = 0.4, y = 0.4, z = 0.4 and 1-TXS-

15K x = 0.5, y = 0.6, z = 0.4. Correction factor α 1-TXS-100K a = -0.15, b = 0.7, 1-IµS-100K a = 

0.0, b = 0.7 and 1-TXS-15K a = 0.0, b = 0.3. 
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Table S16 Selected model parameters for 2-TXS-100K, 2-IµS-100K and 2-TXS-15K. For each 

datasets three ways of data treatments are shown: Refinement against the refined box size (Ref. Box), 

against the manual chosen fixed integration box (Best Box**) and against a corrected *.hkl file. The 

correction factors were obtained by the above described procedure. In the first line of each dataset 

values for one scale factor refinement in the second values with resolution-dependent scaling were 

shown. 

 
parameter 2-TXS-100K 2-IµS-100K 2-TXS-15K 

 
 Ref. Box Best Box α cor. Ref. Box Best Box α cor. Ref. Box 

Best 

Box 
α cor. 

1 scale scale 

factor 
0.51547(8) 0.52153(7) 0.52848(7) 0.50081(9) 0.51059(10) 0.51428(9) 0.46950(9) - 0.47324(10) 

1 scale Net 

charge S 

-0.203(18) -0.238(17) -0.209(17) -0.188(18) -0.21(2) -0.195(18) -0.09(2) - -0.09(3) 

10scale -0.205(18) -0.216(17) -0.217(17) -0.186(19) -0.21(2) -0.185(18) -0.07(3) - -0.08(3) 

1 scale 
Net 

charge P 

+0.27(2) -0.10(2) -0.33(3) +0.30(2) -0.08(3) -0.38(3) -0.32(4) - -0.69(4) 

10scale -0.11(3) -0.13(3) -0.17(3) -0.15(3) -0.20(3) -0.26(3) -0.22(4) - -0.26(5) 

1 scale 

κ S 
1.0290(10) 1.0000(10) 0.9798(9) 1.0236(12) 0.9949(13) 0.9753(11) 1.0022(16) - 0.9795(16) 

10scale 0.9916(13) 0.9887(12) 0.9835(17) 0.9892(14) 0.9851(16) 0.9811(14) 0.995(2) - 0.993(2) 

1 scale 

κ P 
1.0467(17) 0.9914(15) 0.9512(14) 1.0384(19) 0.980(2) 0.9419(16) 0.973(2) - 0.932(2) 

10scale 0.976(2) 0.972(2) 0.963(2) 0.969(2) 0.962(3) 0.953(2) 0.968(3) - 0.963(3) 

1 scale 

Ueq. S(1) 
0.0148 0.0152 0.0172 0.0150 0.0158 0.0170 0.0092 - 0.0100 

10scale 0.0148 0.0153 0.0172 0.0151 0.0159 0.0171 0.0091 - 0.0100 

1 scale 

Ueq. P(1) 
0.0094 0.0098 0.0118 0.0094 0.0103 0.0116 0.0058 - 0.0066 

10scale 0.0093 0.0098 0.0117 0.0096 0.0104 0.0116 0.0058 - 0.0067 

** Best box 2-TXS-100K x = 0.6, y = 0.6, z = 0.6, 2-IµS-100K x = 0.5, y = 0.5, z = 0.5. Correction 

factor α 2-TXS-100K a = -0.15, b = 0.5, 2-IµS-100K a = 0.05, b = 0.45 and 2-TXS-15K a = 0.0, b = 

0.1. 
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Table S17 Standard deviation for a constant line of the resolution-dependent scale factor for 

different correction factors. 

1-TXS-100K 1-IµS-100K 1-TXS-15K 

Cor. factor deviation R2(F
2) Cor. factor deviation R2(F

2) Cor. factor deviation R2(F
2) 

a = 0, b = 0 4.53E-03 0.0163 a = 0, b = 0 3.86E-03 0.0215 a = 0, b = 0 2.46E-03 0.0196 

a = 0, b = 0.1 3.62E-03 0.016 a = 0, b = 0.1 2.83E-03 0.0213 a = 0, b = 0.1 1.61E-03 0.0194 

a = 0, b = 0.2 2.95E-03 0.0158 a = 0, b = 0.2 2.04E-03 0.0211 a = 0, b = 0.2 1.23E-03 0.0192 

a = 0, b = 0.3 2.47E-03 0.0157 a = 0, b = 0.3 1.53E-03 0.021 a = 0, b = 0.3 1.18E-03 0.0191 

a = 0, b = 0.4 2.13E-03 0.0156 a = 0, b = 0.4 1.03E-03 0.0209 a = 0, b = 0.4 1.35E-03 0.0191 

a = 0, b = 0.5 1.90E-03 0.0155 a = 0, b = 0.5 8.21E-04 0.0208 
a = 0, b = 

0.25 
1.21E-03 0.0192 

a = 0, b = 0.6 1.77E-03 0.0155 a = 0, b = 0.6 7.14E-04 0.0208 
a = 0, b = 

0.35 
1.29E-03 0.0196 

a = 0, b = 0.7 1.73E-03 0.0154 a = 0, b = 0.7 7.07E-04 0.0207 
a = -0.1, b = 

0.3 
1.33E-03 0.0192 

a = 0, b = 0.8 1.78E-03 0.0154 a = 0, b = 0.8 7.59E-04 0.0207 
a = -0.05, b = 

0.3 
1.26E-03 0.0191 

a = 0, b = 
0.65 

1.75E-03 0.0154 
a = 0, b = 

0.65 
7.34E-04 0.0208 

a = 0.05, b = 
0.3 

1.25E-03 0.0192 

a = 0, b = 
0.75 

1.76E-03 0.0154 
a = 0, b = 

0.75 
7.30E-04 0.0207    

a = -0.1, b = 
0.7 

1.23E-03 0.0155 
a = -0.1, b = 

0.7 
1.23E-03 0.0207    

a = -0.2, b = 
0.7 

1.25E-03 0.0156 
a = -0.05, b = 

0.7 
7.90E-04 0.0207    

a = -0.15, b = 
0.7 

1.15E-03 0.0155 
a = 0.05, b = 

0.7 
9.56E-04 0.0207    

a = -0.05, b = 
0.7 

1.44E-03 0.0155       
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Table S18 Standard deviation for a constant line of the resolution-dependent scale factor for 

different correction factors. 

2-TXS-100K 2-IµS-100K 2-TXS-15K 

Cor. factor deviation R2(F
2) Cor. factor deviation R2(F

2) Cor. factor deviation R2(F
2) 

a = 0, b = 0 4.23E-03 0.016 a = 0, b = 0 4.93E-03 0.016 a = 0, b = 0 2.29E-03 0.0204 

a = 0, b = 0.1 2.85E-03 0.0158 a = 0, b = 0.1 3.79E-03 0.0156 a = 0, b = 0.1 1.96E-03 0.02 

a = 0, b = 0.2 1.94E-03 0.0156 a = 0, b = 0.2 2.96E-03 0.0153 a = 0, b = 0.2 2.24E-03 0.0197 

a = 0, b = 0.3 1.39E-03 0.0154 a = 0, b = 0.3 2.40E-03 0.0151 
a = 0, b = 

0.05 
2.00E-03 0.0202 

a = 0, b = 0.4 1.15E-03 0.0153 a = 0, b = 0.4 2.08E-03 0.0149 
a = 0, b = 

0.15 
2.06E-03 0.0199 

a = 0, b = 0.5 1.15E-03 0.0152 a = 0, b = 0.5 1.99E-03 0.0147 
a = -0.1, b = 

0.1 
1.97E-03 0.0204 

a = 0, b = 0.6 1.28E-03 0.0152 a = 0, b = 0.6 2.05E-03 0.0146 
a = -0.05, b = 

0.1 
1.96E-03 0.0199 

a = 0, b = 0.45 1.12E-03 0.0153 
a = 0, b = 

0.45 
2.01E-03 0.0148 

a = 0.05, b = 
0.1 

1.97E-03 0.0202 

a = 0, b = 0.55 1.20E-03 0.0152 
a = 0, b = 

0.55 
2.00E-03 0.0147    

a = -0.1, b = 
0.45 

1.07E-03 0.0153 
a = -0.1, b = 

0.5 
1.07E-03 0.0149    

a = -0.2, b = 
0.45 

1.67E-03 0.0154 
a = -0.2, b = 

0.5 
1.04E-03 0.0151    

a = -0.15, b = 
0.45 

1.33E-03 0.0153 
a = -0.3, b = 

0.5 
1.76E-03 0.0153    

a = -0.05, 0.45 9.90E-04 0.0153 
a = -0.25, b = 

0.5 
1.37E-03 0.0152    

   
a = -0.15, b = 

0.5 
9.03E-04 0.0150    
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S8. Artificial TDS contaminated datasets – Influence of parameters a and b 

Table S19 Influence on the model parameter with a = 0.3, b = 0.0 ordered by the significance of the 

change (Diff/su). For the sake of clarity only the first three atomic displacement parameters are 

shown. 

Parameter Value without 

contamination 

Value with 

contamination  

Diff / su 

H(4A) U11 0.02862(2)  0.02621  100.3 

H(2)  U11 0.02073(2) 0.01880 96.1 

Mg(1) U11 0.01522(18)  0.013625 88.6 

⋮ ⋮ ⋮ ⋮ 

C(4) KS 0.9575(15) 0.9516  3.8 

C(1) KS 1.0014(11)  0.9974  3.7  

C(4) M1 4.218(16) 4.258 2.4 

 

Table S20 Influence on the model parameter with a = 0.0, b = 0.5 ordered by the significance of the 

change (Diff/su). For the sake of clarity only the first three atomic displacement parameters are 

shown. 

Parameter Value without 

contamination 

Value with 

contamination  

Diff / su 

H(4A) U11 0.02862(2)  0.02427  181.2 

H(2)  U11 0.02073(2) 0.01724 174.5 

Mg(1) U11 0.01522(18)  0.012281 163.3 

⋮ ⋮ ⋮ ⋮ 

C(1) KS 1.0014(11)  1.0149  12.6 

N(1) M1 5.155(9)  5.268  12.4 

N(2) M1 5.04(10)  5.14  9.8 
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