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Figure S1. 'H NMR spectrum of a solution of 1 in D20.
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Figure S2. *C NMR spectra (*H coupled, above and *H decoupled, below) of a solution of 1 in DMSO-d6.
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Figure S3. ®N NMR spectrum of a solution of 1 in DMSO-d6.
1H NMR, solutionin DMSO-d6
Rl ririch dririd S T
HO-CH,-(CH<)
-(CHy)-CH< "NH-
‘g_‘ Integrated intensities Jg 2 JEL
- Ik —
ResidualH in
H-O(CH
H-O(CH,) H,0/DHO  DMSO-d6
in DMSO-d6 -
IJI/
|"
|
|
1
|
|
ff
!
J . »
R ) I\
¢ 3 2 " " ppm

Figure S4. 'H NMR spectrum of a solution of 1 in DMSO-d6.
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Figure S5. 13C (right) and °N (left) CP MAS solid-state NMR spectra of 1.



2. Pair distribution function (PDF)

Total scattering measurements over a wide range of momentum transfer and with good statistics
are required to obtain suitable PDFs for structure analysis. The coherent powder diffraction
intensities 1.(Q) are normalized by the form factors of the sample composition to obtain the total
scattering structure function S(Q) by

1.(Q) — {(f(@* + {(f (@)

S = QP ' M
which is then Fourier transformed by
2 [CQmax
6 == " als@ - 1sin(erde. 2

min

F(Q) = Q[S(Q) — 1] is the reduced total scattering structure function, and G(r) is the PDF. In
practice, values of Q,,;, and Q,,., are determined by the experimental setup, and Q,,, is often
reduced below the experimental maximum to reduce the effects of low signal-to-noise in the high-
Q region on the Fourier transformation. The PDF gives the scaled probability of finding two atoms
in a material a distance r apart and is relative to the density of atom pairs in the material. G(r)
can be calculated from a known structure model according to

G(r) = Z z (];L”])C]Z rij) — 47nrp,. (3)

Here, p, is the average number density of the material, and the sums run over all atoms in the
sample; f; is the scattering factor of atom i, (f) is the average scattering factor, and r;; is the

distance between atoms i and j. Refinement and fitting of crystallographic structures to the PDF
data were performed using TOPAS v6?.

F(Q) for discrete molecules was calculated using the Debye function as implemented in Diffpy-

CMI?, wherein
1 ﬁf sm(Qr)
T

The calculations were performed with the atomic displacement parameter B;,, = 0.2 A? for every
atom, Quamp = 0.03 A7 and Qpr0aq = 0.01 A7, G(r) was subsequently obtained by inputting this

into Eq. 2 with Qpin = 1.5A71 and Q.0 = 22 A=, For comparison and ranking, the Pearson
product-momentum correlation coefficient (PCC) is calculated by



1 (X, —X\(Y, -7
PCC:n—1;< Oy )( ay ) (5)

Where X and Y are the means and o, and g, are the standard deviations of the respective

datasets. This calculation gives a value between -1 and 1 where -1 implies anticorrelation, 0
implies no correlation, and 1 implies perfect correlation.
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Figure S6. Four representative conformations of the best molecular structure investigated (a-d) looking
along the plane of the ring. Comparisons of simulated and experimental F(Q) and G(r) and PCC values
(compared over ranges of Q = 6.0-22.0 A and r = 1.9-5.25 A) are given in (e) and (f) respectively.
Conformation (a) has all hydroxymethyl groups twisted down, pointing close to but just out of the plane of
the ring. Molecules (b-d) represent conformations with one, two, or all three hydroxymethyl groups flipped
upward, pointing perpendicular to the plane of the ring, respectively.
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Figure S7. PDF fit of the model with Ama2 space group (model 1) in a ‘r-range from 1.2 to 70 A. The blue
circles and red solid line correspond to measured and simulated PDFs, respectively. The grey solid line
offset below denotes the difference curve.
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Figure S8. PDF fit of the model with Ama2 space group (model 1) in a ‘r-range from 1.2 to 15 A. The blue
circles and red solid line correspond to measured and simulated PDFs, respectively. The grey solid line
offset below denotes the difference curve.
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Figure S9. PDF fit of the model with C2 space group (model 2) in a ‘r-range from 1.2 to 70 A. The blue

circles and red solid line correspond to measured and simulated PDFs, respectively. The grey solid line
offset below denotes the difference curve.
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Figure S10. PDF fit of the model with C2 space group (model 2) in a ‘r-range from 1.2 to 15 A. The blue

circles and red solid line correspond to measured and simulated PDFs, respectively. The grey solid line
offset below denotes the difference curve.
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Figure S11. PDF fit of the model with P1 space group (model 3) in a ‘r-range from 1.2 to 70 A. The blue
circles and red solid line correspond to measured and simulated PDFs, respectively. The grey solid line

offset below denotes the difference curve.
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Figure S12. PDF fit of the model with P1 space group (model 3) in a ‘r-range from 1.2 to 15 A. The blue
circles and red solid line correspond to measured and simulated PDFs, respectively. The grey solid line

offset below denotes the difference curve.
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Figure S13. Superimposition of the molecules obtained from XRPD (red) and from PDF using the model
Amaz2 (blue). Root-mean-square deviation (RMSD): 0.738.
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Figure S14. Superimposition of the molecules obtained from XRPD (red) and from PDF using the model
C2 (blue). RMSD: 0.805.
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Figure S15. Superimposition of the molecules obtained from XRPD (red) and from PDF using the model
P1 (blue). RMSD: 0.868.

10



Figure S16. Comparison between the unit cells contents obtained from PDF refinements of the structure
models with space groups Ama2 (blue) and P1 (red) in the range 1.2 — 15 A. Non-H atoms of the molecules
1 were superimposed in order to show the difference between the two models. Distances between
centroids, calculated using all non-H atoms, are 0.555 A in 2, 0.482 A in 3, and 0.149 A in 4. Centroids

related to the models with space groups Ama2 and P1 are depicted in blue and red, respectively. Hydrogen
atoms have been omitted for clarity.

Table S1. Crystallographic and PDF Refinement data of 1.

Compound

Model 1 Model 2 Model 3
Crystal Orthorhombic Monoclinic Triclinic
system
Space group Ama2 C2 P1
alA 12.1096(9) 12.114(5) 13.5582(8) 13.567(6) 13.5580(9) 13.565(8)
b/ A 13.558(1) 13.637(3) 5.2091(3) 5.201(2) 5.2080(3) 5.207(3)
c/ A 5.2087(4) 5.197(3) 12.1153(7) 12.140(4) 12.1126(7) 12.120(6)
a/® 90 90 90 90 89.94(4) 90.1(3)
B/° 90 90 90.00(3) 90.3(2) 90.03(3) 90.1(3)
Y/ ° 90 90 90 90 90.08(3) 90.2(3)
v/ A3 855.2(1) 858.6(7) 855.65(9) 856.7(6) 855.3(1) 856.0(8)
T/ K 298 298 298 298 298 298
refined
parameters 16 24 47
Rup/% 8 17.9 14.6 13.3 10.3 12.9 9.8
Starting ‘r’-
Final ‘r’-
range used/ ° 70 15 70 15 70 15
A

lalgs defined in TOPAS 4.
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3. X-ray powder diffraction (XRPD)
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Figure S17. Rietveld plot of the model with Ama2 space group obtained from PDF refinement. The

observed pattern (circles), the best Rietveld fit profile (line) and the difference curve between the observed

and the calculated profiles (below) are shown. The high angle part starting at 50° in 20 is enlarged for
clarity.
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Figure S18. Rietveld plot of the model with C2 space group obtained from PDF refinement. The observed
pattern (circles), the best Rietveld fit profile (line) and the difference curve between the observed and the
calculated profiles (below) are shown. The high angle part starting at 50° in 20 is enlarged for clarity.
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Figure S19. Rietveld plot of the model with P1 space group obtained from PDF refinement. The observed
pattern (circles), the best Rietveld fit profile (line) and the difference curve between the observed and the
calculated profiles (below) are shown. The high angle part starting at 50° in 20 is enlarged for clarity.

Table S2. Crystallographic and Rietveld Refinement data of 1 using the models obtained from PDF

refinements.

Compound Model 1 Model 2 Model 3
Crystal system Orthorhombic Monoclinic Triclinic
Space group Ama2 C2 P1
Wavelength / A 1.5406 1.5406 1.5406

alA 13.5543(2) 13.5550(2) 13.5545(2)
b/A 5.20768(8) 5.20795(7) 5.20783(6)
c/A 12.1059(2) 12.1064(2) 12.1061(1)
VA3 854.52(2) 854.64(2) 854.56(2)
Rup / % 1 6.35 6.08 5.53
Rp/ % @ 5.54 4.32 4.11
RBragg/ % [a] 526 514 467
Starting angle
measured/ ° 20 0 0 0
Final angle
measured / ° 20 110 110 110
Starting ?ngle used / 5 5 5
20
Final angzlee used / 100 100 100
Step width /° 20 0.01 0.01 0.01
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Table S3. Atomic coordinates of 1.

Site

Atom Wyck. symmetry S.O.F. xla y/b zlc B /A2
c1 4b m.. 1 1/4 0.16077(4)  0.00302(15)  2.05(4)
(o7 8c 1 1 0.34991(8)  0.31422(12) 0.0053(5) 2.05(4)
N1 8c 1 1 0.35158(9)  0.21088(4) -0.0820(4)  2.05(4)
N2 4b m.. 1 1/4 0.36918(16) -0.0695(5)  2.05(4)
C3 4b m.. 1 1/4 0.05301(0) -0.0832(5)  2.05(4)
c4 8¢ 1 1 0.45271(8)  0.36798(12) -0.0917(8) 2.05(4)
o1 4b m.. 1 1/4 0.0605(2) -0.3597(4)  2.05(4)
02 8c 1 1 0.4414(3) 0.3625(2) -0.3672(8) 2.05(4)
H1 4b m.. 1 1/4 0.1581(12) 0.1911(2) 2.05(4)
H2 8¢ 1 1 0.3530(12) 0.3137(6) 0.1934(5) 2.05(4)
H3 8¢ 1 1 0.3521(14) 0.2125(7) -0.2471(4) 2.05(4)
H4 4b m.. 1 1/4 0.3718(14) -0.2345(5)  2.05(4)
H5 8c 1 1 0.31782(5) 0.01984(3) -0.0165(6) 2.05(4)
H6 8c 1 1 0.51996(8)  0.33460(13)  -0.0331(10)  2.05(4)
H7 8¢ 1 1 0.45229(8) 0.43672(12)  -0.0333(10)  2.05(4)

Table S4. Selected atomic distances of 1.

Atoms Distance
C(1)-N(1) 1.4729(12) A
C(1)-C(3) 1.528(1) A
C(2)-N(1) 1.473(2) A
C(2)-N(2) 1.473(2) A
C(2)-C(4) 1.528(2) A
C(3)-0(1) 1.443(3) A
C(4)-0(2) 1.443(6) A
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4. XRPD/PDF co-refinement

In this work, the laboratory XRPD pattern and synchrotron PDF were analysed by refining
parameters common for both datasets, such as lattice parameters, translations, rotations, bond
lengths, torsions and thermal displacements. Before the co-refinement can be carried out, both
datasets must be weighted in order to equally contribute to the refinement. This means finding a
weighting factor for XRPD pattern and/or PDF where both methods can give together the best
result. In the present work, we performed refinements with different weighting factors applied to
the PDF dataset. Figure 19 shows the PDF and XRPD specific Ry values for each weighting
during refinement with C2 space group. The best weighting factor for our data (value=10°), which
was used for XRPD/PDF co-refinement (black circle), corresponds to approximately
|lxpal/(J1pat| 10), where Ixrep is the integrated intensity of the XRPD pattern and Iyg for the PDF plot)
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< 5,751 S
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5.25 A 14
500 ! T T T T T
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Figure S20. Weighting factor applied to PDF data and used for co-refinement versus agreement factor (Rw)
obtained from XRPD (blue) and PDF (red) refinement with the model in C2 space group.
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