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S1 Target Structures

Table S1: CCDC Identifiers for the BT6 target structures.

Compound Form Identifier
XXII – 1451239
XXIII A 1447522
XXIII B 1447523
XXIII C 1447524
XXIII D 1447525
XXIII E 1447526
XXIV – 1447530
XXV – 1447527
XXVI – 1447529

S2 Dataset

S2.1 Lists removed from all BT6 submissions

Table S2: Lists of BT6 submissions removed prior to analysis.

Target-Group-List Reason
XXII-G03-L2 structural duplicate of L1
XXV-G03-L2 structural duplicate of L1
XXII-G07-L2 structural duplicate of L1
XXIII-G07-L2 structural duplicate of L1
XXV-G07-L2 structural duplicate of L1
XXII-G12-L1 numerous issues
XXII-G12-L2 structural duplicate of L1
XXVI-G14-L2 structural duplicate of L1
XXII-G25-L2 structural duplicate of L1
XXIII-G25-L2 structural duplicate of L1

G14 submitted lists containing structures with Z ′ = 1 only, and a mix of Z ′ = 1 and Z ′ = 2, for compounds
XXIII and XXVI. Only the list with the Z′ value matching the target was used in each case to avoid double
counting. Thus, comparisons with targets XXIIIA, XXIIIB, and XXIIID used XXIII-G14-L1 (only Z ′ = 1).
Comparisons with targets XXIIIC, and XXIIIE used XXIII-G14-L2 (mix of Z ′ = 1 and Z ′ = 2).
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S2.2 Data processing

Many groups submitted lists with problematic symmetry descriptions or errors in unit cell angles for the as-
signed crystal systems. Corrections were made following lists:

• XXII-G04-L1: symmetry descriptions (add symmetry equiv pos site id between loop and
symmetry equiv pos as xyz)

• XXV-G04-L1: symmetry descriptions (add symmetry equiv pos site id between loop and
symmetry equiv pos as xyz)

• XXVI-G04-L1: symmetry descriptions (add symmetry equiv pos site id between loop and
symmetry equiv pos as xyz)

• XXII-G05-L1: symmetry descriptions (add loop and re-order elements in symmetry equiv pos as xyz)

• XXIII-G05-L1: symmetry descriptions (add loop and re-order elements in symmetry equiv pos as xyz)

• XXIV-G05-L1: symmetry descriptions (add loop and re-order elements in symmetry equiv pos as xyz)

• XXV-G05-L1: symmetry descriptions (add loop and re-order elements in symmetry equiv pos as xyz)

• XXVI-G05-L1: symmetry descriptions (add loop and re-order elements in symmetry equiv pos as xyz)

• XXII-G06-L1: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXII-G06-L2: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXIII-G06-L2: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXV-G06-L2: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXVI-G06-L2: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXII-G08-L2: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXII-G20-L1: symmetry descriptions (missing, wrong space group H-M notation)

• XXII-G23-L1: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXII-G25-L1: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXIII-G25-L1: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXIV-G25-L1: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles

• XXV-G25-L1: unit cells given a monoclinic space group without two right angles and/or an orthorhombic
space group without all right angles
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S3 Cell Transformation Matrices

Transformation matrices used in the structure screening:

Acute-angle triclinic cells:−1 1 0
0 1 0
0 0 −1

 1 −1 0
1 0 0
0 0 −1

 1 −1 0
0 −1 0
0 0 −1

 −1 1 0
−1 0 0
0 0 −1


1 0 0

1 −1 0
0 0 −1

  0 1 0
−1 1 0
0 0 −1

 −1 0 0
−1 1 0
0 0 −1

 0 −1 0
1 −1 0
0 0 −1


1 0 0

0 −1 0
1 0 −1

  0 0 1
0 −1 0
−1 0 1

 −1 0 0
0 −1 0
−1 0 1

 0 0 −1
0 −1 0
1 0 −1


−1 0 1

0 −1 0
0 0 1

 1 0 −1
0 −1 0
1 0 0

 1 0 −1
0 −1 0
0 0 −1

 −1 0 1
0 −1 0
−1 0 0


−1 0 0

0 −1 1
0 0 1

 −1 0 0
0 1 −1
0 1 0

 −1 0 0
0 1 −1
0 0 −1

 −1 0 0
0 −1 1
0 −1 0


−1 0 0

0 1 0
0 1 −1

 −1 0 0
0 0 1
0 −1 1

 −1 0 0
0 −1 0
0 −1 1

 −1 0 0
0 0 −1
0 1 −1



Obtuse-angle triclinic cells:1 1 0
0 −1 0
0 0 −1

  1 1 0
−1 0 0
0 0 −1

 −1 −1 0
0 1 0
0 0 −1

 −1 −1 0
1 0 0
0 0 −1


−1 0 0

1 1 0
0 0 −1

 0 −1 0
1 1 0
0 0 −1

  1 0 0
−1 −1 0
0 0 −1

  0 1 0
−1 −1 0
0 0 −1


−1 0 0

0 −1 0
1 0 1

 0 0 −1
0 −1 0
1 0 1

  1 0 0
0 −1 0
−1 0 −1

  0 0 1
0 −1 0
−1 0 −1


1 0 1

0 −1 0
0 0 −1

  1 0 1
0 −1 0
−1 0 0

 −1 0 −1
0 −1 0
0 0 1

 −1 0 −1
0 −1 0
1 0 0


−1 0 0

0 1 1
0 0 −1

 −1 0 0
0 1 1
0 −1 0

 −1 0 0
0 −1 −1
0 0 1

 −1 0 0
0 −1 −1
0 1 0


−1 0 0

0 −1 0
0 1 1

 −1 0 0
0 0 −1
0 1 1

 −1 0 0
0 1 0
0 −1 −1

 −1 0 0
0 0 1
0 −1 −1


Only the 12 matrices in the two left-most columns are used for monoclinic cells, as they become symmetric with
the results from using the matrices in the two right-most columns in the monoclinic crystal system.
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While some of these transformation matrices do not yield a determinant of 1, critic2 is able to convert them to
an appropriate transformation matrix. Alternative matrices than those shown here (other than the det=1 equiv-
alents) are not viable as they will yield a unit cell that either 1) changes an angle from acute to obtuse or vice
versa, 2) dramatically increases an axis length, or both simultaneously. Note that Niggli-reduced cells will have
an obtuse angle for the non-right angle of a monoclinic cell, and will have all acute or all obtuse angles for a tri-
clinic cell. Changing one angle from acute to obtuse (or vice versa) generates an incompatible unit cell for the
developed volume correction.

Table S3: Transformation matrices applied to six structures identified as matches in BT6 in order to apply the
anisotropic volume correction properly.

Structure Transformation matrix
XXIIIB-G09-L1-E13 [-1 0 0] [-1 1 0] [0 0 -1]
XXIIIB-G13-E88 [-1 0 0] [-1 1 0] [0 0 -1]
XXIIIB-G15-E13 [-1 0 0] [-1 1 0] [0 0 -1]
XXIIID-G06-L1-E73 [1 0 0] [0 1 1] [0 -1 0]
XXV-G05-L1-E01 [1 0 0] [-1 -1 0] [0 0 -1]
XXVI-G06-L1-E08 [-1 0 0] [-1 1 0] [0 0 -1]

S4 RMSD Drift from BT6 Results

Figure S1: Comparison of RMSD values reported in BT6 with those obtained in this work using the current ver-
sion of Mercury. Results are shown for the unique structure matches, with the exceptions of XXIIID-G06-L1-
E73 and XXIIID-G09-L1-E66, as their RMSD values were not reported in BT6.
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S5 Dependence on COMPACK Options

Table S4: COMPACK results for structures submitted for compound XXIII that had a 180◦ rotation of the car-
boxylic acid group relative to the target. Tolerances are for both distances (%) and angles (◦).

Structure RMSD(1) VC-RMSD(1) Raw-RMSD(20) Tolerance VC-RMSD(20) Tolerance
Ignoring H-atom and bond counts

XXIIIA-G09-L1-E19 0.185 0.202 0.551 20 0.295 20
XXIIIB-G06-L1-E26 0.162 0.155 0.442 20 0.183 20
XXIIIB-G09-L1-E46 0.187 0.174 0.434 20 0.188 20
XXIIIB-G14-L1-E89 0.089 0.080 0.192 20 0.090 20
XXIIID-G06-L1-E73 0.220 0.261 0.747 20 0.321 20
XXIIID-G06-L1-E75 0.220 0.261 0.747 20 0.321 20
XXIIID-G09-L1-E66 0.239 0.211 0.603 20 0.269 20

Including H-atom and bond counts
XXIIIA-G09-L1-E19 0.641 0.640 0.823 30 0.673 45
XXIIIB-G06-L1-E26 0.633 0.622 0.754 65 0.629 65
XXIIIB-G09-L1-E46 0.637 0.622 0.747 40 0.625 40
XXIIIB-G14-L1-E89 0.625 0.624 0.648 50 0.625 50
XXIIID-G06-L1-E73 0.651 0.651 0.967 65 0.679 60
XXIIID-G06-L1-E75 0.651 0.651 0.967 65 0.679 60
XXIIID-G09-L1-E66 0.658 0.639 0.860 40 0.661 40
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S6 Example Output Tables

Table S5: Example vc-pwdf output of structures that pass the unit-cell dimension criteria, when given a 10%
deviation allowance from the reference structure.

structure POWDIFF a b c alpha beta gamma volume cryst syst spgrp

xx01 n.cif 0.1020773 6.804 11.999 12.542 106.60 90 90 981.2685 monoclinic P2 1/c
xx47 n.cif 0.2202693 6.841 12.384 12.653 108.49 90 90 1016.6664 monoclinic P2 1/c
xx71 n.cif 0.3565806 6.909 12.387 13.206 116.23 90 90 1013.8525 monoclinic P2 1/c
xx10 n.cif 0.4136432 7.197 11.567 12.142 90 95.31 90 1006.4558 monoclinic P2 1/c
xx22 n.cif 0.4316918 6.369 12.347 13.411 96.86 90 90 1047.0647 monoclinic P2 1/c
xx07 n.cif 0.4443281 7.202 10.952 12.716 97.51 90 90 994.3874 monoclinic P2 1/c
xx11 n.cif 0.5544066 6.891 11.806 12.444 94.76 90 90 1008.8917 monoclinic P2 1/c
xx12 n.cif 0.5583085 6.889 11.807 12.452 94.86 90 90 1009.1846 monoclinic P2 1/c
xx89 n.cif 0.6110274 7.173 11.948 12.254 103.50 90 90 1021.1873 monoclinic P2 1/c

Table S6: Example vc-pwdf output of structures that have undergone volume correction, ranked by VC-
POWDIFF comparison to the target structure.

structure POWDIFF

xx01 n VC.res 0.0040872
xx47 n VC.res 0.0196081
xx22 n VC.res 0.2152266
xx12 n VC.res 0.3274327
xx11 n VC.res 0.3274816
xx89 n VC.res 0.3918757
xx71 n VC.res 0.4240894
xx07 n VC.res 0.4399329
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S7 Effect of VC-POWDIFF Tolerance

Figure S2: Histograms of POWDIFF values for structures that pass step (3) of our computational algorithm,
with different volume and cell-length tolerances selected. Results are shown for the sets of structures before
(top) and after (bottom) anisotropic volume correction.
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S8 Effect of RMSD Tolerance

Figure S3: RMSD(20) values (before and after volume correction) as a function of the tolerance required to ob-
tain a 20/20 molecule match with COMPACK. Results are only shown for cases in which the tolerances had to
be increased beyond their default values (20% and 20◦) to obtain a match. Increments of 5% and 5◦ were used
when raising the tolerances.
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S9 Effect of Volume Correction on RMSD(1)

Figure S4: RMSD(1) values for molecules before and after anisotropic volume correction. The y = x line is
shown to highlight the roughly even numbers of structures where the RMSD(1) increases/decreases after volume
correction.
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S10 Correlations between RMSD(20) and POWDIFF Values

Figure S5: Correlations between various RMSD(20) and POWDIFF values for the 113-structure dataset.
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