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Statistical tests were performed to confirm the significance ddrdifices in space group
populations. The Pearsghtest was used for all comparisons.

1) Comparison of RES = 2 populations with the database as a whole

Space group distributions for all structures in the database and ssusitht RES = 2 (two
component crystals) are given in Table 1 (main tgXthas calculated comparing these observed
populations (using absolute space group populations, instead of percentageqa)ulae find
ay’ of 2384 for the comparison between the two populations which gives a p-valbe for t
significance of differences between the two populations as < 0.001.

The high statistical significance shows that there are realdtiffes in the distributions of crystal
structures amongst the space groups between two-component crystatestrantl the CSD as a
whole. The comparison demonstrates the importance of considering et space group
populations when making choices for crystal structure prediction atitmg, e.g. overall CSD
statistics should not be used for predictions on multi-component systenassssaliates.

2) Differencesin space group populations by solvent molecule

It appears from the data that the population of space groups of sobvetfhsenced by the
identity of the solvent molecule, so we have performed some statatilgses of the data,
separately for solvates where the main component is chiral and achiral.

i. solvatesachiral molecules

Table Sla. Space group frequencies in % for different kindal/ates of achiral molecules.

RES=2 N P2/c P1 P222 C2c P2 Pbca Pl C2 Rest P1+P2/c
Solvates structures /% 1% 1% 1% 1% 1% 1% 1% 1% 1%
Water 1597 37.0 20.1 5.0 12.4 3.5 4.1 1.1 0.9 15.9 57.1
Methanol 249 390 353 1.6 5.6 3.6 44 04 00 101 74.3
Ethanol 110 418 382 2.7 5.5 1.8 00 18 09 7.3 80.0
AcOH 55 418 437 1.8 0.0 1.8 00 00 00 109 85.5
EtOEt 38 36.8 15.8 7.9 13.2 7.9 00 00 00 184 52.6
AcOEt 51 412 372 2.0 5.9 5.9 00 20 00 5.8 78.4
Acetone 164 329 287 43 15.3 1.8 30 06 00 134 61.6
DMSO 177 31.6 42.4 4.0 10.7 2.3 1.1 0.0 0.0 7.9 74.0
DMF 147 37.4 42.2 2.7 6.1 4.1 0.0 1.4 0.0 6.1 79.6
MeCN 161 422 323 0.0 8.1 0.6 37 00 00 131 74.5
CH,Cl, 304 309 359 3.6 10.8 3.6 33 13 07 9.9 66.8
CHCl, 303 383 353 3.6 5.3 3.6 23 07 1.0 9.9 73.6
CCl, 25 8.0 24.0 12.0 12.0 0.0 40 00 00 400 32.0
Dioxane 106 462 321 0.9 7.6 0.9 09 00 00 114 78.3
THF 67 403 343 45 45 15 00 00 00 149 74.6
Benzene 223 29.2 43.0 1.3 10.8 0.4 0.9 0.9 0.9 12.6 72.2
Toluene 96 29.2 44.8 2.1 9.4 1.0 1.0 1.0 0.0 115 74.0
Xylene 48 354 542 4.2 2.1 0.0 00 00 00 41 89.6
Hexane 37 216  56.8 0.0 10.8 5.4 00 00 00 5.4 78.4

Total solvates 2361 35.6 37.3 2.8 8.3 2.5 1.9 0.7 0.3 10.6

72.9




The sample sizes for many of the solvent molecules are too smstifistical tests of the
significance between space group populations. (The general rule of thuthbforest is that <
20% of cells in the expected count table should have counts of less than 5 arsl sttoodd

have a count of < 1.) To satisfy these sample size criteria fordheitber some of the less
common space groups in Table S2a (B1g.C2) could be merged with the rest of the uncommon
space groups, or some of the solvents could be grouped into classes. Wé didathi

We first merged the space grolpixa, P1 andC2 with the rest of the less common space
groups, so that we are comparing populations in the 5 most populated space groups and the
combined remainder. (MergiriRpca was not absolutely necessary for the achiral molecule
solvates, but was done to be consistend with what we did for chiral molecules angmaller
overall sample size meant that only the 5 most common space groups coultedestrparately
from the rest.) We only want to test that the observed differenceigaifecant and any
differences should be apparent in a few of the most popular space groupforEhé&eeping the

5 most popular space groups separate from the rest should be enough talitfstehees
between solvent molecules.

We then grouped some of the solvents into chemically similar groups: Bl¢oteihanol +
ethanol); ethyl acetate + diethyl ether; chloromethanesGQGHCHCL, CCly); benzene + para-
xylene. (Toluene was not grouped with benzene and p-xylene because of the suspected
importance of the solvent's inversion centre.) Hexane could not be includeg®ed its small
sample size. Overall averaged solvate space group populations shas&tifer solvent
molecules with very few known solvate structures, such as hexane, untiliuh@er in the
database in large enough for more meaningful study.

The final % space group populations for these groupings are given in Table S1b.

Table S1b Space group frequencies in % for the solvates of achiral moleaui¢ssting of

statistical significance.

RES=2 N P2./c P1 P2,2,2; C2/c P2, Rest constribution
Solvates 1% 1% 1% 1% 1% 1% tox°
Water 1597 37.0 20.1 5.0 12.4 35 22.0 95.0
Methanol
+ Ethanol 359 39.9 36.2 1.9 5.6 3.0 13.4 18.6
AcOH 55 41.8 43.6 1.8 0.0 1.8 11.0 11.3
EtOEt +
ACOE 89 36.3 28.1 45 9.0 6.8 12.3 6.3
Acetone 164 32.9 28.7 4.3 15.2 1.8 17.1 6.1
DMSO 177 31.6 42.4 4.0 10.7 2.3 9.0 17.1
DMF 147 37.4 42.2 2.7 6.1 4.1 7.5 18.4
MeCN 161 422 32.3 0.0 8.1 0.6 16.8 11.3
CH.Cl, +
CHCl+ 632 335 35.1 3.9 8.3 35 15.7 9.9
CCl,
Dioxane 106 46.2 32.1 0.9 7.5 0.9 12.4 8.8
THF 67 40.3 34.3 4.5 45 1.5 14.9 3.4
Benzene+ ., 302 45.0 18 9.3 03 134 33.9
p-Xylene
Toluene 96 29.2 44.8 2.1 9.4 1.0 13.5 10.8

We find an overalj® = 251 against the null hypothesis that the space group populations are the
same for all solvent molecules. This shows a high statistiggfisance (p-value < 0.001 for the
60 degrees of freedom); there are real differences in the space groupipoegulat



The contributions tg? from each solvate type are listed in Table S1b. We found that the greates
contributors tg” are: hydrates > benzene + p-xylene > ethanol + methanol = DMF. These
solvates are behaving least like the average behaviour, so it ismpastant to consider the
individual space group populations for these solvent molecules. Thosibetimg least to the
overally? behave more like the average (e.g. THF), so space group choices instrystate
prediction for these solvate types could be made based on overditstétisall solvates.

ii. solvatesof chiral molecules

The same criteria for space group merging and grouping of molecules udezidohviates of
achiral molecules was applied to solvates of chiral molecules: tlestpmpular space groups
were kept separate from the rest (in this cB2¢€c¢, P1,P2,2,2,, P2, andP1) and the AcOH,
THF and hexane solvates could not be treated (samples of 25 or less wearaltio this case).
The more detailed % populations are given in Table S2a and the final % spag@agpulations,
after further space group merging and molecule grouping, are given in Pable S

Table S2a. Space group frequencies in % for the solvates of chiral molecules.

RES=2 N P2/c P1 P222 C2c P2 Pbca Pl C2 Rest P22,2,+P2;
Solvates 1% 1% 1% 1% 1% 1% 1% /% 1% 1%

Water 2195 7.3 4.2 36.0 2.3 26.8 1.1 4.5 6.3 11.5 62.8
Methanol 401 9.0 7.0 34.7 1.5 32.7 1.2 55 5.7 2.7 67.4
Ethanol 147 15.0 8.8 28.6 2.7 26.5 0.0 4.1 4.1 10.2 55.1
AcOH 24 8.3 16.7 16.7 0.0 375 0.0 4.2 4.2 12.4 54.2
EtOEt 54 11.1 20.4 315 3.7 20.4 1.9 3.7 3.7 3.6 51.9
AcOEt 83 10.9 10.9 349 2.4 30.1 0.0 6.0 3.6 1.2 65.0
Acetone 146 13.7 14.4 294 4.8 19.2 0.7 9.6 2.0 6.2 48.6
DMSO 61 14.7 14.7 26.2 3.3 23.0 0.0 3.3 11.5 3.3 49.2
DMF 38 18.4 26.3 15.8 0.0 23.7 0.0 7.9 2.6 5.3 39.5
MeCN 70 24.3 10.0 20.0 14 31.4 1.4 14 5.7 4.4 51.4
CH.CI, 151 11.3 19.2 19.2 6.6 27.2 0.0 4.0 4.6 7.9 46.4
CHCl; 131 19.1 21.4 25.2 3.8 16.0 2.3 4.6 4.6 3.0 41.2
CCl, 14 21.4 14.3 28.6 0.0 14.3 0.0 0.0 0.0 21.4 42.9
Dioxane 26 34.6 30.8 3.8 0.0 23.1 0.0 0.0 3.8 3.9 26.9
THF 19 10.5 15.8 21.0 5.3 15.8 0.0 10.5 0.0 21.1 36.8
Benzene 131 24.4 18.3 15.3 6.9 12.2 0.8 6.9 3.8 11.4 275
Toluene 31 12.9 12.9 16.1 3.2 29.0 0.0 12.9 3.2 9.8 45.1
Hexane 25 16.0 32.0 12.0 8.0 16.0 4.0 0.0 4.0 8.0 28.0
Total solvates 1552 14.4 14.1 26.4 34 251 08 53 46 5.9 51.5

! Para-xylene solvates were not included for chiraletules, as there were only 7 such solvates iC8®.

We find an overal}? = 366 against the null hypothesis that the space group populations are the
same for all solvent molecules. This shows a high statisticafisence (p-value < 0.001 for the

50 degrees of freedom); there are real differences in the space groupipopdtatdifferent

solvent molecules.

The contributions tg® from each solvate type are listed in Table S2b. We found that the greates
contributors tqc2 for solvates of chiral molecules are: hydrates %@l,, > benzene > dioxane.
These solvates are behaving least like the average behavious, smét important to consider

the individual space group populations for these solvent molecules.



Table S2b Space group frequencies in % for the solvates of chiral moleculassfioy of

statistical significance.

RES=2 N P2./c P1 P2.2,2, P2, P1 Rest constribution
Solvates 1% 1% 1% 1% 1% 1% to x°
Water 2195 7.3 4.2 36.0 26.8 45 21.2 77.6
Methanol . o 106 75 33.1 31.0 5.1 127 151
+ Ethanol
EtOEt +
ACOE! 137 10.9 14.6 33.6 26.3 5.1 9.6 13.4
Acetone 146 13.7 14.4 295 19.2 9.6 13.6 20.5
DMSO 61 14.8 14.8 26.2 23.0 3.3 17.9 6.0
DMF 38 18.4 26.3 15.8 23.7 7.9 7.9 24.6
MeCN 70 24.3 10.0 20.0 31.4 1.4 12.9 20.8
CH,Cl, +
CHClg+ 296 15.2 19.9 22.3 21.6 4.1 16.8 71.8
CCl,
Dioxane 26 34.6 30.8 3.8 23.1 0.0 7.7 415
Benzene 131 24.4 18.3 15.3 12.2 6.9 22.9 67.0
Toluene 31 12.9 12.9 16.1 29.0 12.9 16.2 8.0




