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crystals of a-oxalic acid dihydrate” by M. L. Davidson, S. Grabowsky
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S.1. Power function fits for the Kaminski et al. (2014) data sets

Figure S1 shows that the power function fits all the data very well. However, closer
examination shows that for large \ the power function overestimates the GoF? value.
For \ values not so large, there is a tendency to underestimate the GoF2. Especially
in the oxa9 data set for A < 0.08, the values of GoF2()\) are overestimated. Once
again, the alternating over-, under-, over-estimation of GoF? values evokes the change
in curvature ideas of Genoni (2013) also seen for the Zobel (1996) data.

Oxalic Data Power Function Fit
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Figure S1: GoF? vs. A for HA-XCW using a RHF /def2-SVP wavefunction for all the
Kaminski et al. (2014) data sets (dots). Power function fits are also shown (lines).
GoF? values at A = M\pax and \ = Aopt for the different extrapolation methods are
listed in Table 4. oxall has a data point at (0, 2.13) and oxa5 has a data point (0,
2.01).

For the power function model, we observe that 0.86 < A < 1.43 and —0.110 < B <

—0.037 for all the data sets (Table S1). In spite of the fact that the data have been
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collected from separate experiments, most of the A values are close to unity, which
lends some support to the notion that A is indeed a scaling factor associated with
the os, i.e. it is a measure of the error in the errors, as was argued in section 2.1.
Moreover, the smallest A parameters are associated with the best Q-Q plots (namely
oxa2, oxad, oxa8, oxal( and oxal3, oxa9 is an exception with A = 1.19, see figure S9),
further supporting the idea of the A parameter as a scale factor based on o (figure
S2). Still, this is somewhat surprising since, given the exponential nature of the power
function form, one might have expected only an order of magnitude agreement. It was
possible to terminate the XCW at A = Apow in 9 out of 13 of the data sets.

Table S1: Model parameters for HA-XCW. A and B are for the power function model,
equation (2). D, E and F are for the even-order asymptotic fits, equation (7), for the
last points in Table 4. “All” represents values for the simultaneous refinement of all
Kaminski et al. data sets except oxa2, while “All,;,” is the same but using data only
up to the minimum of all the Apen values, in this case A = 0.28.

Data set A B D E F D E F
3-point fit 6-point fit
oxal 1.239(2) -0.0780(9) 1.195 0.046  -0.0044 1.188(3)  0.054(3) -0.0066(7)
oxa2 0.8589(4) -0.0369(4) 0.8123 0.122 -0.119 0.8143(5)  0.106(3) -0.087(5)
oxa3 1.0744(7) -0.0743(5) 0.981 0.164 -0.077 1.005(4) 0.10(1) -0.031(7)
oxad 0.9315(4) -0.0605(3) 0.876  0.092 -0.039 0.881(1)  0.077(3) -0.027(2)
oxab 1.433(1) -0.0761(5) 1.328  0.171 -0.070 1.346(3)  0.122(7) -0.036(5)
oxab 1.038(2) -0.0936(9) 0.986  0.059  -0.0085 0.988(2)  0.056(2) -0.0078(7)
oxa’ 1.051(1) -0.0821(8) 1.008 0.049  -0.0069 1.017(1)  0.040(1) -0.0044(2)
oxa8 0.9886(5) -0.0501(4) 0.938  0.080 -0.031 0.940(1)  0.074(3) -0.027(2)
oxa9 1.1909(8) -0.0415(5) 1.1183 0.181 -0.164 1.1201(7)  0.166(5) -0.136(8)
oxal0  0.9727(8) -0.0603(6) 0.9191 0.063 -0.012 0.9124(6) 0.081(2) -0.025(1)
oxall 1.213(6)  -0.112(2)  1.262 0.0132 -0.00024  1.282(3) 0.0102(4) -0.00014(1)
oxal2 1.288(1) -0.0747(8) 1.187  0.155 -0.062 1.195(2)  0.132(b) -0.044(3)
oxal3 1.008(1) -0.0651(8) 0.928  0.138 -0.068 0.934(1)  0.118(4) -0.049(3)
All 1.4053(6) -0.0554(3) 1.346  0.084 -0.026 1.350(4)  0.073(9) -0.018(6)

Ally,  1417(4)  -0.052(1) 1441 0.0070 -0.000131 1.461(2) 0.0044(2)

-0.000050(5)

IUCr macros version 2.1.10: 2016/01/28



Oxalic Data Power Function Fit
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Figure S2: GoF2,,, = GoF?/A vs. A for HA-XCW using a RHF /def2-SVP wavefunction
for all Kaminski et al. (2014) data sets. Dots represent actual data and lines are the
power function fits. The A value is taken from the power function coefficient, see table
S1. oxall has a data point at (0, 1.75).

S.2. Asymptotic extrapolation halting procedure for the Kaminski et ol. (2014) data
sets

For the TTH halting method, Table S1 shows that for all data sets we have D > 0,
E > 0 but F < 0 and that |D| > |E| > |F'| which superficially indicates that we are
in the asymptotic region. However, a closer investigation shows that the lower-bound
condition, equation (9), is always violated (as |F|/|E| > |E|/|D]). In this case, as
discussed in section 2.2, we employ only the upper-bound condition, equation (8), to
estimate the value of A to halt the fitting procedure.

Of all the three parameters, it is interesting to see that the D values are very similar
for the 3- and 6-point fits: the largest difference is about 3% for data set oxa3. The E
and F values are not as close to each other, sometimes being different by as much as
60%. The F values are the smallest of the three parameters by magnitude and differ

by up to 150%.
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Figure S3: GoF? versus A for a simultancous HA-XCW using a RHF /def2-SVP wave-
function for 12 of the Kaminski et al. (2014) data sets, with a fitted power function
ANB | with A = 1.4053(6), and B = —0.0554(3).

1.2

S.3. Power function fits for the joint refinement

For the joint refinement, figure S3 shows the power function fit. Table S1 shows

that, although parameter uncertainties are small for A and B, the A parameter is

oxall, which is nearly double in size.

significantly larger in magnitude than values obtained for the individual data sets,
except for A in oxab. The B parameter is more in line with the others, except for

S.4. Asymptotic extrapolation halting procedure for the joint refinement

A similar observation is true for the D parameters of both the 3- and 6-point

asymptotic extrapolation fittings, as it is larger than the average of the parameters
from the individual refinements, but still smaller than for individual data sets oxal,
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oxah, oxall and oxal2. By comparison, the E parameter is smaller than the average
of the individual data sets, but E values were highly variable between data sets. The



)
corresponding Arrgs = 0.25 and Appgg = 0.23 values are nearly the same, as with
the individual data sets, but still quite different from the halting value of the power
function procedure of Apow = 1. Nevertheless, as already explained, the corresponding
GoF? values for Mg and Apow are 1.516 and 1.405, respectively, and are very similar.

amplitudes

S.5. GoF? versus \ exponential form for Kaminski et al. (2014) data

Oxalic Data Exponential Fit
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Figure S4: GoF? versus A for a HA-XCW using a RHF/def2-SVP wavefunction for
the Zobel (1996) data set, with fitted exponential functions of the form Ae®* + C.
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S.6. GoF? versus A Padé approzimant form for Kaminski et al. (2014) data

Oxalic Data Pade Function Fit

oxal
oxa2

\, oxa3
oxa4
oxa5

18 oxab
ST oxa7
A oxa8

oxa9
oxal) ——
oxall
oxal2 ——
oxal3 —— |

Figure S5: GoF? versus A for a HA-XCW using a RHF/def2-SVP wavefunction for

the Zobel (1996) data set, with a [1/1]-Padé function of the form GoF?(\) = a + 1b_-|i\c
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S.7. Distribution of A and B parameters for the power function method applied to the
Kaminski et al. (2014) data sets.

Figure S6: Distribution of the A parameter across the Kaminksi et al. (2014) data
sets.

Figure S7: Distribution of the B parameter across the Kaminksi et al. (2014) data
sets.

IUCr macros version 2.1.10: 2016/01/28



8

S.8. HAR & XCW simultaneous refinement on Kaminski et al. data; refinement of
scale factors

Table S2: Scale factors for each data set in the simultancous HAR and XCW of all
Kaminski et al. (2014) (except oxa2).

Data set HAR XCW

)‘TIH6 /\min >\pen
0.23 0.28 1.16

oxal 1.005 1.004 1.004 1.002
oxa3 1.006 1.005 1.005 1.003
oxa4 1.018 1.016 1.016 1.014
0xad 0.985 0.984 0.984 0.982
oxab 1.001 1.000 1.000 0.998
oxa’7 0.983 0.981 0.981 0.979
oxad 0.996 0.994 0.994 0.992
oxa9 1.012 1.011  1.010 1.008
oxal0 0.988 0.986 0.985 0.983
oxall 0.999 0.998 0.998 0.996
oxal2 1.009 1.008 1.008 1.006
oxal3 0.994 0.992 0.992 0.990
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S.9. Abrahams-Keeve QQ Plots
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Figure S8: QQ plots for HAR after outlier removal and after pruning according to the
|F'| > 4o criterion for (a) the oxa2 Kaminski et al. (2014) data set, (b) the simultaneous
refinement of all data sets of Kaminski et al. (2014) except oxa2, and (c) the Zobel

(1996) data set used in GJ2001. (d) The Zobel (1996) data set before outlier removal
and pruning.
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Figure S9: QQ plots for HAR after outlier removal and after pruning according to the
|F'| > 4o criterion for the Kaminski et al. (2014) data sets (except for oxa2).
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S.10. ORTEP plots for Kaminski et al. (2014) data

\\‘ %

(a) (b) (c)
Figure S10: HAR ORTEP plots (after outlier removal) for (a) the Zobel (1996) data
set used in GJ2001, (b) the oxa2 Kaminski et al. (2014) data set, (c) the simultaneous
refinement of all Kaminski et al. (2014) data sets (except oxa2). All views are in

approximately the same orientation relative to the unit cell with the 99% probability
level.
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Figure S11: HAR ORTEP plots after outlier removal for the Kaminski et al. (2014)
data sets (except oxza2). All views are in the same orientation relative to the unit cell
with the 99% probability level.
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S.11. Outlier reflections removed
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Table S3: Outlier reflections removed from the Zobel (1996) data set, and associated

(IF2bs] — |FEe)) Jor (| F2b)| values.
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hi hy hy AFJo
0 0 2 2241
1 0 -1 1322
1 1 0 -16.24
1 2 -3 1466
2 0 2 -13.07
2 0 -4 -17.37
2 1 4 2730
5 1 2 1491




Table S4: Outlier reflections removed from the Kaminski
associated (|F°"| — |F|) /o (| F2P%)| values.

14

et al. (2014) data sets, and

hl h2 h3 AF/(T h/l h2 h3 AF/(T h/l h2 hg AF/O'
oxal oxab oxall
-3 3 3 20.33 6 3 0 23.67 -6 3 12 20.37
0 0 18 1854 0 0 18 13.52 -3 3 6 16.60
6 3 0 17.20 -3 3 3 1348 -3 3 3 15.74
-3 3 6 10.72 -6 3 12 11.66 0 3 6 14.95
0 3 6 9.35 3 6 0 11.36 3 6 0 13.28
1 0 2 8.94 -3 3 6 8.30 3 6 9 12.37
-6 3 12 8.93 3 6 9 8.21 -6 3 3 1191
-6 3 3 8.84 -3 6 15 8.14 -3 0 24 11.36
2 0 6 8.66 -4 4 4 7.99 3 6 3 10.87
-6 6 6 8.56 -6 3 3 7.72 -4 4 4 10.52
1 0 4 -11.90 0 3 12 7.57 0 0 18 10.22
oxa2 oxa’7 0 6 6 10.00
-6 0 12 15.80 -3 3 3 23.27 2 0 6 9.46
0 3 12 6.65 0 0 18 16.08 -6 6 6 9.24
oxad 1 0 2 8.91 1 4 1 9.20
-6 0 12 36.18 -3 0 24 7.81 6 3 0 8.63
6 3 0 28.02 1 1 0 -6.60 1 0 2 8.10
-3 3 3 11.87 3 0 0 -11.46 0 3 12 7.45
-6 3 12 10.90 2 1 0 -11.62 2 2 2 -7.82
3 6 0 10.58 oxa8 1 0 4 -15.49
0 3 12 10.08 2 0 6 6.33 oxal2
-4 4 4 9.97 1 0 2 5.47 6 3 0 16.93
-3 3 6 7.96 2 0 2 -5.51 3 6 0 1544
-7 0 14 7.49 oxa9 0 3 12 11.20
oxa4 2 0 6 6.24 -3 6 15 10.75
-6 0 12 14.71 1 0 2 5.05 -6 3 12 10.70
-3 3 3 12,79 2 1 5 4.40 -4 4 4 9.61
6 3 0 7.84 1 3 9 -5.47 1 4 1 9.26
oxab oxal0 7 7 0 9.25
-6 0 12 32.62 1 0 2 5.18 -6 6 6 8.43
6 3 0 18.18 -3 1 8 -4.35 3 6 1 -5.31
0 0 18 15.89 -2 0 4 -5.63 0 1 4 -7.23
-3 3 3 15.60 ox13
-3 0 24 11.01 -3 0 6 -5.20
-3 3 6 9.20 -2 0 4 -7.12
1 0 2 9.10 2 0 2 -7.86
3 6 0 8.86 2 0 6 7.35
0 3 12 7.66 1 0 2 6.91
0 0 12 7.43
0 1 4 -7.05
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S.12. GoF? versus )\ data

Table S5: GoF? versus A for data set oxal of Kaminski et al. (2014)

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.769137
1.650938
1.590622
1.549561
1.518286
1.493065
1.471856
1.453882
1.437918
1.424166
1.411826
1.400508
1.390443
1.381032
1.372180
1.364306
1.356741
1.349749
1.343293
1.336988
1.331408
1.325760
1.320607
1.315530
1.310744

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76

1.306158
1.301819
1.297723
1.293702
1.289799
1.286158
1.282657
1.279074
1.275887
1.272583
1.269562
1.266485
1.263497
1.260659

IUCr macros version 2.1.10: 2016/01/28

15



Table S6: GoF? versus \ for data set oxa2 of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

0.994179
0.975925
0.962843
0.952791
0.944794
0.937834
0.931881
0.926997
0.922414
0.918414
0.914710
0.911428
0.908419
0.905514
0.902968
0.900282
0.898099
0.895891
0.893884
0.891948
0.890121
0.888379
0.886691
0.885111
0.883567

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98

0.882121
0.880722
0.879389
0.878064
0.876833
0.875667
0.874439
0.873367
0.872255
0.871197
0.870219
0.869231
0.868295
0.867336
0.866442
0.865578
0.864752
0.863880
0.863143
0.862308
0.861539
0.860775
0.860048
0.859354
0.858655

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.20

0.857927
0.857336
0.856635
0.856001
0.855393
0.854774
0.854187
0.853571
0.852964
0.852417
0.851889
0.849210
0.846825
0.844599
0.842505
0.840584
0.838729
0.837053
0.835441
0.832488
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Table S7: GoF? versus \ for data set oxa3 of Kaminski et al. (2014)

A GoF? A GoF? A GoF?
0.00 1.496472 0.50 1.130996 1.00 1.072893
0.02 1.412423 052 1.127591 1.02 1.071323
0.04 1.362855 0.54 1.124251 1.04 1.069808
0.06 1.328006 0.56 1.121074 1.06 1.068293
0.08 1.302266 0.58 1.118089 1.08 1.066848
0.10 1.281630 0.60 1.115143 1.10 1.065379
0.12 1.264278 0.62 1.112380 1.12 1.063921
0.14 1.249588 0.64 1.109705 1.14 1.062592
0.16 1.236723 0.66 1.107148 1.16 1.061192
0.18 1.225460 0.68 1.104508 1.18 1.059891
0.20 1.215346 0.70 1.102072 1.20 1.058566
0.22 1.206267 0.72 1.099746

0.24 1.198025 0.74 1.097526

0.26 1.190512 0.76 1.095254

0.28 1.183655 0.78 1.093099

0.30 1.177248 0.80 1.091031

0.32 1.171288 0.82 1.088998

0.34 1.165755 0.84 1.087071

0.36 1.160494 0.86 1.085121

0.38 1.155429 0.88 1.083187

0.40 1.150996 0.90 1.081431

0.42 1.146492 0.92 1.079637

0.44 1.142170 0.94 1.077944

0.46 1.138305 0.96 1.076190

0.48 1.134550 0.98 1.074562
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Table S8: GoF? versus \ for data set oxa4 of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.215416
1.164582
1.131420
1.108501
1.088913
1.075100
1.063143
1.053064
1.044158
1.036265
1.029236
1.023070
1.017296
1.012212
1.007133
1.002838
0.998589
0.994887
0.991236
0.987855
0.984666
0.981623
0.978741
0.976040
0.973333

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98

0.970900
0.968499
0.966229
0.964177
0.962012
0.959929
0.958047
0.956218
0.954379
0.952656
0.950936
0.949393
0.947785
0.946232
0.944814
0.943405
0.941959
0.940591
0.939287
0.938052
0.936773
0.935482
0.934371
0.933234
0.932067

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.30

0.930942
0.929870
0.928839
0.927840
0.926788
0.925755
0.924819
0.923861
0.922972
0.922011
0.921142
0.916872
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Table S9: GoF? versus \ for data set oxa5 of Kaminski et al. (2014)

A GoF? A GoF? A GoF?
0.00 2.012446 0.50 1.508908 1.00 1.432119
0.02 1.896083 0.52 1.504239 1.02 1.430046
0.04 1.828072 0.54 1.499900 1.04 1.428039
0.06 1.783198 0.56 1.495658 1.06 1.426107
0.08 1.747753 0.58 1.491638 1.08 1.424169
0.10 1.718795 0.60 1.487621 1.10 1.422361
0.12 1.694749 0.62 1.483864 1.12 1.420494
0.14 1.674224 0.64 1.480268 1.14 1.418686
0.16 1.656113 0.66 1.476841 1.16 1.416952
0.18 1.640207 0.68 1.473448 1.18 1.415236
0.20 1.625981 0.70 1.470321 1.20 1.413524
0.22 1.613066 0.72 1.467212

0.24 1.601602 0.74 1.464178

0.26 1.591160 0.76 1.461281

0.28 1.581399 0.78 1.458448

0.30 1.572406 0.80 1.455605

0.32 1.564178 0.82 1.453056

0.34 1.556355 0.84 1.450486

0.36  1.548991 0.86 1.447952

0.38 1.542373 0.88 1.445453

0.40 1.535975 0.90 1.443148

0.42 1.529925 0.92 1.440817

0.44 1.524328 0.94 1.438582

0.46 1.518939 0.96 1.436314

0.48 1.513686 0.98 1.434173
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Table S10: GoF? versus \ for data set oxa6 of Kaminski et al. (2014)

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.591488
1.467239
1.402967
1.358112
1.324186
1.297188
1.274622
1.255522
1.238996
1.224339
1.211395
1.200119
1.189347
1.179762
1.170956
1.162657
1.155317
1.148170
1.141676
1.135592
1.129700
1.124294
1.119174
1.114311
1.109772

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80

1.105268
1.101090
1.097028
1.093125
1.089351
1.085935
1.082544
1.079245
1.076085
1.073011
1.070044
1.067167
1.064489
1.061811
1.059194
1.056654

IUCr macros version 2.1.10: 2016/01/28
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Table S11: GoF? versus A for data set oxa7 of Kaminski et al. (2014)

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.544145
1.426215
1.369107
1.330474
1.301151
1.277576
1.258099
1.241575
1.227347
1.214709
1.203539
1.193423
1.184243
1.176055
1.168279
1.161254
1.154641
1.148450
1.142837
1.137306
1.132415
1.127561
1.123094
1.118790
1.114742

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76

1.110943
1.107173
1.103612
1.100175
1.096968
1.093919
1.090941
1.088027
1.085231
1.082501
1.079921
1.077381
1.074998
1.072671

IUCr macros version 2.1.10: 2016/01/28
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Table S12: GoF? versus A for data set oxa8 of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.222835
1.184381
1.158964
1.140334
1.124940
1.113560
1.103424
1.094965
1.087666
1.081041
1.074976
1.069680
1.064713
1.060322
1.056143
1.052132
1.048644
1.045301
1.042065
1.039123
1.036203
1.033595
1.030991
1.028514
1.026126

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98

1.023910
1.021771
1.019709
1.017764
1.015872
1.014154
1.012290
1.010586
1.009002
1.007350
1.005839
1.004345
1.002907
1.001491
1.000167
0.998868
0.997552
0.996277
0.995039
0.993841
0.992694
0.991532
0.990414
0.989362
0.988257

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.30

0.987253
0.986215
0.985243
0.984227
0.983277
0.982340
0.981451
0.980519
0.979636
0.978802
0.977952
0.973869

IUCr macros version 2.1.10: 2016/01/28
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Table S13: GoF? versus A for data set oxa9 of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.391409
1.369572
1.350908
1.336360
1.325359
1.315561
1.306646
1.299064
1.292098
1.285865
1.280131
1.274650
1.269712
1.265173
1.260967
1.257040
1.253379
1.249859
1.246580
1.243352
1.240463
1.237623
1.234898
1.232334
1.229931

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98

1.227476
1.225320
1.223214
1.221010
1.219141
1.217171
1.215272
1.213450
1.211725
1.210093
1.208428
1.206854
1.205365
1.203881
1.202418
1.200990
1.199595
1.198290
1.197032
1.195727
1.194535
1.193369
1.192136
1.191024
1.189924

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.30
1.40
1.50
1.60
1.70
1.80
1.90
2.00
2.20

1.188839
1.187805
1.186739
1.185749
1.184713
1.183770
1.182809
1.181820
1.180952
1.180042
1.179160
1.174967
1.171159
1.167638
1.164407
1.161341
1.158508
1.155836
1.153280
1.148674

IUCr macros version 2.1.10: 2016/01/28

23



Table S14: GoF? versus A for data set oxal0 of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.255885
1.206127
1.175308
1.152869
1.135728
1.121843
1.110336
1.100546
1.092004
1.084385
1.077414
1.070898
1.065461
1.060087
1.055248
1.050710
1.046286
1.042382
1.038430
1.034926
1.031432
1.028132
1.024974
1.022000
1.019121

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98

1.016344
1.013635
1.011127
1.008676
1.006201
1.004034
1.001762
0.999590
0.997525
0.995515
0.993534
0.991602
0.989742
0.987920
0.986266
0.984423
0.982807
0.981111
0.979499
0.978000
0.976473
0.974952
0.973546
0.972058
0.970652

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18

0.969295
0.967974
0.966667
0.965364
0.964082
0.962844
0.961641
0.960454
0.959285
0.958159

IUCr macros version 2.1.10: 2016/01/28
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Table S15: GoF? versus A for data set oxall of Kaminski et al. (2014)

IUCr macros version 2.1.10: 2016/01/28

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30

2.127754
1.856252
1.748031
1.676462
1.623665
1.581642
1.546846
1.517480
1.492309
1.470388
1.451065
1.433600
1.417699
1.403476
1.390294
1.378188
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Table S16: GoF? versus A for data set oxal2 of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.761539
1.676215
1.626834
1.591785
1.563985
1.540084
1.521048
1.504163
1.488993
1.475328
1.463350
1.452416
1.442268
1.432984
1.424247
1.416347
1.408737
1.401706
1.395324
1.388923
1.382992
1.377362
1.372357
1.367185
1.362406

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98

1.357792
1.353444
1.349096
1.345041
1.341188
1.337476
1.333920
1.330531
1.327114
1.323900
1.320745
1.317731
1.314817
1.311954
1.309180
1.306440
1.303880
1.301457
1.298883
1.296645
1.294240
1.291912
1.289737
1.287593
1.285533

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.30

1.283428
1.281475
1.279469
1.277547
1.275743
1.273980
1.272093
1.270281
1.268595
1.266905
1.265293
1.257518

IUCr macros version 2.1.10: 2016/01/28
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Table S17: GoF? versus A for data set oxal3 of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0.00
0.02
0.04
0.06
0.08
0.10
0.12
0.14
0.16
0.18
0.20
0.22
0.24
0.26
0.28
0.30
0.32
0.34
0.36
0.38
0.40
0.42
0.44
0.46
0.48

1.310560
1.265386
1.234875
1.211465
1.192844
1.177883
1.165081
1.154100
1.144157
1.135653
1.127451
1.120053
1.113564
1.107313
1.101601
1.096340
1.091238
1.086537
1.082117
1.077984
1.073925
1.070295
1.066581
1.063373
1.060115

0.50
0.52
0.54
0.56
0.58
0.60
0.62
0.64
0.66
0.68
0.70
0.72
0.74
0.76
0.78
0.80
0.82
0.84
0.86
0.88
0.90
0.92
0.94
0.96
0.98

1.056875
1.053913
1.050989
1.048200
1.045588
1.043043
1.040526
1.038137
1.035775
1.033640
1.031431
1.029356
1.027296
1.025376
1.023350
1.021492
1.019630
1.017933
1.016183
1.014503
1.012909
1.011293
1.009646
1.008178
1.006666

1.00
1.02
1.04
1.06
1.08
1.10
1.12
1.14
1.16
1.18
1.20
1.30
1.40
1.50

1.005211
1.003738
1.002364
1.001022
0.999664
0.998353
0.997093
0.995831
0.994600
0.993366
0.992155
0.986497
0.981337
0.976514

IUCr macros version 2.1.10: 2016/01/28
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Table S18: GoF? versus A for the simultaneous refinement of all Kaminski et al. (2014)
data sets (except oxa2) of Kaminski et al. (2014)

A

GoF?

A

GoF?

A

GoF?

0
0.02
0.04
0.06
0.08
0.1
0.12
0.14
0.16
0.18
0.2
0.22
0.24
0.26
0.28
0.3
0.32
0.34
0.36
0.38
0.4
0.42
0.44
0.46
0.48

1.803959
1.725142
1.679277
1.647646
1.622811
1.603164
1.586829
1.572203
1.559865
1.549265
1.539436
1.530549
1.522742
1.515599
1.508702
1.502568
1.496879
1.491489
1.486442
1.481767
1.477436
1.473396
1.469243
1.465518
1.462317

0.5

0.52
0.54
0.56
0.58
0.6

0.62
0.64
0.66
0.68
0.7

0.72
0.74
0.76
0.78
0.8

0.82
0.84
0.86
0.88
0.9

0.92
0.94
0.96
0.98

1.458729
1.455543
1.452488
1.449526
1.446693
1.444053
1.441459
1.438933
1.436514
1.434142
1.431872
1.429783
1.427623
1.425639
1.423634
1.42175

1.419882
1.418092
1.416368
1.414634
1.412975
1.411327
1.40978

1.408199
1.406759

1
1.02
1.04
1.06
1.08
1.1
1.12
1.14
1.16
1.18

1.405239
1.403852
1.402403
1.401093
1.399738
1.398458
1.397106
1.395854
1.39465

1.393474

IUCr macros version 2.1.10: 2016/01/28
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S.18. Effect on the electron density due to the XCW fitting process as a function of \

A=0.16 A=0.44 A=1.18

Figure S12: Comparison of features in electron density due to increasing A val-
ues for refinement over all data sets of Kaminski et al. (2014) The plots pre-
sented are in logarithmic steps from the start to the end of the refinement at
A\ = 0,0.02,0.06,0.16,0.44, 1.18. Units are in e A=3, each contour indicates a change
of 0.025e A=3. Blue is an increase in the number of electrons while lilac is a decrease
in the number of electrons.
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S.14. Effect on the electron density due to the XCW on oxa2 data set of Kaminski et
al (2014) at Arrre

0.15

0.125

0.1

0.075

0.05

-0.075

-0.1

- -0.125

Figure S13: Difference in electron density due to the XCW fitting procedure on data
set oxa2 of the Kaminski et el. (2014) series at A = Arrpg. Units are in e A—3 difference
between contour levels are 0.025¢ A3,

IUCr macros version 2.1.10: 2016/01/28
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S.15. Effect on the electron density due to the XCW fitting process at different halting
values Aopt

oxa3: Arrae = 0.32 Apow = 1 Apen = 1.18

Figure S14: Comparison of changes in electron density due to the XCW procedure for
the oxal, oxa2 and oxa3 Kaminski et al.(2014) data sets at different halting points.
A missing panel for A\,ow = 1 indicates that it was not possible to obtain a converged
fitting at that value. Contours are in units of 0.025¢ A3,

IUCr macros version 2.1.10: 2016/01/28



oxab: )\TIHG =0.24

4 -0.025

+ -0.05

4 -0.075

q-0.1

4 -0.125

Figure S15: Comparison of changes in electron density due to the XCW procedure for
the oxad, oxa5 and oxa6 Kaminski et al. (2014) data sets at different halting points.
A missing panel for A\,qw = 1 indicates that it was not possible to obtain a converged

fitting at that value. Contours are in units of 0.025¢ A =3,

IUCr macros version 2.1.10: 2016/01/28



4 -0.025

4 -0.05

4 -0.075

q-0.1

4 -0.125

oxal: )\TIHG =0.28

- -0.025

4 -0.05

4 -0.075

401

4 -0.125

oxa9: Ariue = 0.38

Figure S16: Comparison of changes in electron density due to the XCW procedure for
the oxa7, oxa8, and oxa9 Kaminski et al. (2014) data sets at different halting points.
A missing panel for A\,qw = 1 indicates that it was not possible to obtain a converged
fitting at that value. Contours are in units of 0.025¢ A =3,
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4 -0.025

4 -0.05

4 -0.075

q-0.1

4 -0.125

- -0.025

4 -0.05

4 -0.075

401

4 -0.125

oxal2: Ariae = 0.33 Apow =1 Apen = 1.2

Figure S17: Comparison of changes in electron density due to the XCW procedure
for the oxal0, oxall, and oxal2 Kaminski et al. (2014) data sets at different halting
points. A missing panel for Apow = 1 indicates that it was not possible to obtain a
converged fitting at that value. Contours are in units of 0.025¢ A3,
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oxal3: Ariae = 0.36 Apow = 1 Apen = 1.4

Figure S18: Comparison of changes in electron density due to the XCW procedure for
the oxal3 Kaminski et al. (2014) data set at different halting points. Contours are in
units of 0.025¢ A=3.
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Figure S19: Residual electron density due to the XCW fitting procedure on the Kamin-
slkdr ehoak (2014 ) dateussetpat A = Are for all data sets except oxa2. Units are in e
A—3, difference between contour levels is 0.025e A3,
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(a) Amin = 0.28

Y9
—

)

(d) Apen = 1.16

Figure S20: Residual due to the XCW fitting procedure simultaneously on all the
Kaminski et el. (2014) data sets (except oxa2). Units are in e A3, (a) at A = Apin =
0.28, the smallest value of Apen across all refinements except oxa2. (b) At A = Ape =
0.24, (c) at A = Apow = 1, and (d) at A = Apen = 1.16.
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