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1. Materials and methods

Synthetic reactions were performed in air. Violuric acid monohydrate was
prepared using the synthetic method available in the literature.! All the other reagents
were obtained from commercial sources and used without further purification.
Elemental analyses (C, H and N) were performed using a Perkin-Elmer 2400 series 11
CHN analyzer. FT-IR spectrum was recorded on a Perkin-Elmer Spectrum 100 FT-IR
spectrometer in KBr pellets. The DC magnetic data for 1 was taken by using the
SQUID magnetometer (MPMS-XL7, Quantum Design) in the RSO mode of the
detection. The susceptibility data was acquired at the applied field Bpc = 0.1 T and the
raw data was transformed to the effective magnetic moment. The magnetization was
taken at 7 = 2.0 and 4.6 K, respectively, and presented in the form of the
magnetization per formula unit M| = M,,,//Naus. The zero-field cooling magnetization
and field cooling magnetization experiments (ZFCM/FCM) were conducted at the
applied field of B =10 mT between 2 - 100 — 2 K. The hysteresis loop was cycled at T
= 2.0 and 5.0 K, respectively.

2. Discussion of Hirshfeld surface analysis

Hirshfeld surface analysis was undertaken using Crystal Explorer 3.1.2 The structure
contains three violuric acid molecules coordinated to an Fe(Ill) centre in an octahedral
manner. Four water molecules and one pyridine are also present in the crystal structure. The
fingerprint plot shows two large spikes, pointing towards the bottom left of the plot (Fig. S2).
These spikes represent O--H interactions, which make up 59.7% of the Hirshfeld surface



(Fig. S3). This suggests that the structure is dominated by hydrogen bonds, as has been stated
before in structure description. This is supported by the lack of any spikes along the d; = d.
diagonal, indicating no short H--*H contacts (the proportion of H---H interactions is quite low,
at only 8.1%, Fig. S4). Furthermore, no “wings” are observed on the fingerprint plot, which
are often characteristic of C-H--m interactions. These C--H interactions only make up 6.8%
of the Hirshfeld surface, Fig. S5. Interestingly, although C---C interactions only comprise 3%
of the surface, two distinct populations of these contacts are present on the Hirshfeld surface,
with the closer contacts (further towards the bottom left) due to interactions between the
ligand and neighbouring pyridine molecules (as mentioned in the manuscript), Fig. S6.

The three violuric acid ligands are distinct, in their coordination distances and their
interactions. For the first violuric acid, defined by N31 and O31 as defined in the manuscript,
there are a number of short, O---H based contacts. N32-H32 has a close contact with an
adjacent O23 (highlighted in orange, Fig. S7a). The other N-H on the pyrimidine ring, N33-
H33, displays a close contact with a water molecule, O2W (Fig. S7b, highlighted in orange).
Both carbonyls have close contacts with neighbouring hydrogens — O32 closely contacts a
hydrogen from O1W (highlighted in orange in Fig. S7a) and O33 displays a bifurcate
interaction (highlighted in orange in Fig. S7b), with both N12-H12 and N23-H23, from
different neighbouring molecules.

The second violuric acid ligand, defined by N21 and O21, also displays
predominantly hydrogen bonding short interactions, however this ligand also interacts with
the pyridine solvent. N22-H22 has a close contact with O3W (Fig. S7a, highlighted in green).
As mentioned previously, N23-H23 interacts with a neighbouring O33. The 022 atom has a
short contact with an adjacent N13-H13 (both highlighted in purple, Fig. S7b). O23 has a
bifurcate interaction (like the analogous oxygen in the first ligand), except in this case it is
with N32-H32 and also H5SA from the pyridine. This hydrogen from the pyridine also
interacts with 024, which suggests it has an important role in stabilising the conformation of
this violuric acid ligand.

The final violuric acid ligand is defined by the atoms N11 and O11 coordinated to the
iron centre. N11-O14 displays a short contact with one of the protons from O1W. The other
proton from O1W has a short contact with the next carbonyl on the ligand, O13. This
carbonyl also has an interaction with a proton from O2W (circled in purple, Fig. S7a).
Interestingly, all of the oxygen molecules at this position (013, 023 and O33) show bifurcate
interactions, suggesting that this is a key area for stabilising the geometry and arrangement of

the structure. N13-H13 interacts with O22, as described previously (highlighted in purple,



Fig. S7a). O12 interacts with protons form two water molecules, O3W and O4W (highlighted
in green, Fig. S7b). It should now be noted that this ligand has a much higher proportion of
interactions with solvent molecules (in this case, water) than either of the other ligands. N12-
H12 has a close contact with O33, described previously. The pyridine solvent molecule, aside
from the close contacts which have previously been described, has close contact with a

proton from O4W.

3. Figures

Fig. S1 Topological representation of the 3D H-bonded network driven by strong H-bonds
between [Fe(H,Vi);] units and crystallization H;O molecules and showing a binodal 3,11-
connected net with a unique topology defined by the point symbol of (36.423.516.6°.7)(42.5);
rotated view along the a axis; color codes: centroids of 11-connected [Fe(H,V1);] molecular
nodes (orange balls), centroids of 3-connected (H,O), nodes and 2-connected H,O linkers

(gray).
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Fig. S2 Full fingerprint plot for [Fe(H,V1);], displaying contacts from all interactions.
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Fig. S3 Fingerprint plot highlighting O---H interactions present within [Fe(H,V1);].
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Fig. S4 Fingerprint plot highlighting H---H interactions present within [Fe(H,V1i);].
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Fig. SS Fingerprint plot highlighting C---H interactions present within [Fe(H,V1i)s].
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Fig. S6 Fingerprint plot highlighting C---C interactions present within [Fe(H,V1);].

Fig. S7 (a,b) d,om surface of [Fe(H,Vi);], showing close contacts for each of the coordinated
violuric acid molecules, which interact with both neighbouring ligands and adjacent water
molecules.



4. Tables

Table S1. Bond lengths for 1.

Atom Atom Length/A Atom Atom Length/A
Fel OI1 1.9858(13) N22 C21 13522)
Fel 021 1.9813(14) N22 C22 1.373(3)
Fel O31 1.9991(15) N23 C22 1.362(3)
Fel NI1 1.8668(16) N23 (C23 1.380(2)
Fel N21 1.8702(16) N31 C34 1369(3)
Fel N31 1.8823(16) N32 C31 1.360(3)
O11 Cl1 12532) N32 C32 137503)
012 Cl12 1.216(2) N33 C32 1.375(3)
013 CI3 12232) N33 C33 1380(3)
O14 NI11 1.250(2) Cll Cl14 1.415(2)
021 C21 1.255(2) Cl13 Cl14 1.435(2)
022 €22 1213(2) C21 C24 1.42002)
023 C23 12292) C23 C24 1.437(2)
024 N21 1.248(2) C31 C34 1.420(2)
031 C31 1.253(2) C33 (C34 1.429(3)
032 C32 1214(3) C3S C4S 1.382(6)
033 C33 1236(2) C3S C2S 1.366(6)
034 N31 1249(2) C4S C58 1.297(6)
NIl Cl14 1.360(2) C5S C6S 1.328(5)
NI2 CIl 1356(2) C58 N6S 1.328(5)
NI2 CI12 137022) C6S NIS 1351(5)
NI3 CI2 13633) NIS €28 1331(5)
NI13 C13 1.383(3) C2S CI1S 1.331(5)
N21 C24 13692) CIS N6S 1.351(5)

Table S2. Bond angles for 1.

Atom Atom Atom Angle/

Atom Atom Atom Angle/

Ol1
021
021
N11
N11
N1l
N1l
N1l
N21
N21
N21
N21

Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel

031
Ol1
031
Ol1
021
031
N21
N31
Ol1
021
031
N31

85.76(6)
90.60(6)
89.81(6)
83.93(6)
173.47(7)
93.33(7)
93.87(7)
94.92(7)
100.59(6)
83.61(6)
170.86(6)
90.46(7)

013
N13
N1l
N1l
Cll1
021
021
N22
022
022
N23
023

C13
C13
Cl4
Cl4
Cl4
C21
C21
C21
C22
C22
C22
C23

Cl4
Cl4
Cl1
Cl13
C13
N22
C24
C24
N22
N23
N22
N23

126.58(19)
113.39(16)
111.92(15)
126.94(16)
121.07(16)
120.94(17)
120.56(16)
118.49(16)
121.4(2)

122.02)

116.61(16)
120.10(17)



N31
N31
N31
Cl1
C21
C31
O14
014
Cl4
Cll1
C12
024
024
C24
C21
C22
034
034
C34
C31
C32
Ol1
Ol11
N12
012
012
N13
013

Fel

Fel

Fel

011
021
031
N11
N11
N11
N12
N13
N21
N21
N21
N22
N23
N31
N31
N31
N32
N33
Cl1
Cl1
Cl1
Cl12
Cl12
Cl12
Cl13

Ol11
021
031
Fel
Fel
Fel
Fel
Cl14
Fel
Cl12
Cl13
Fel
Cc24
Fel
C22
C23
Fel
C34
Fel
C32
C33
N12
Cl14
Cl14
N12
N13
N12
N13

168.94(7)
91.13(7)
83.32(6)
108.70(11)
108.63(11)
109.58(12)
125.98(13)
120.35(16)
113.65(12)
123.31(16)
127.21(16)
126.87(12)
120.22(16)
112.63(12)
122.91(16)
126.94(17)
126.31(14)
119.87(17)
113.82(12)
124.02(16)
126.20(18)
120.38(15)
121.02(15)
118.58(15)
122.07(19)
121.95(18)
115.97(17)
120.01(17)

023
N23
N21
N21
C21
031
031
N32
032
032
N33
033
033
N33
N31
N31
C31
C2S
C5S
C4S8
C48
C5S
C28
N1S
CIS
C2S8
C5S

C23
C23
C24
C24
C24
C31
C31
C31
C32
C32
C32
C33
C33
C33
C34
C34
C34
C38
C4S
CsS
CsS
C6S
NIS
C2S
C2S
CIS
N6S

C24
C24
C21
C23
C23
N32
C34
C34
N32
N33
N32
N33
C34
C34
C31
C33
C33
C4S
C3S
C6S
N6S
NI1S
C6S
C3S
C3S
N6S
CIS

126.28(17)
113.57(16)
111.56(15)
126.83(16)
120.85(15)
121.01(16)
120.92(19)
118.07(18)
122.19(19)
121.9(2)
115.86(19)
119.02(19)
126.1(2)
114.91(16)
111.86(17)
127.26(16)
120.84(18)
119.4(3)
120.1(3)
120.7(4)
120.7(4)
120.9(3)
120.2(3)
118.8(4)
118.8(4)
120.2(3)
120.9(3)
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