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Abstract: The crystal structures and the supramolecular architectures of a series of novel salts originating
from 2,4-diaminopyrimidine and four different chain dicarboxylic acids are reported. For this purpose,
2,A-diaminopyrimidin-1-ium 2,2’-thio(acetic)acetate (1), 2,4-diaminopyrimidin-1-ium monoglutarate
(2), 2,4-diaminopyrimidin-1-ium 3,3'-dithio(propionic)propionate (3) and 2,4-diaminopyrimidin-1-ium
suberate (4) were synthesized in good to high yields from 2,4-diaminopyrimidine and appropriate
dicarboxylic acids (2,2/-thiodiacetic acid, glutaric acid, 3,3 -dithiodipropionic acid and suberic acid,
respectively). Each of the compounds were formed as a monohydrate and compound 4 additionally
co-crystallized with the suberic acid molecule. Despite the similar structures of compounds 1 and 2 as
well as 3 and 4, subtle but important differences are observed in their crystal packing and H-bonding
patterns, especially between 3 and 4. Supramolecular self-assemblies can be distinguished through
different interactions considering anions, leading to diverse H-bonding motifs, which also include
sulphur atoms in 1 and 3, at the upper level of supramolecular architecture. Notably, the basic motif is
always the same—2,4-diaminopyrimidine-based homosynthon R?,(8) via N-H---N interactions. The
impact of diverse types of intermolecular interactions was evaluated by Hirshfeld analysis, while the
propensity of atom pairs of elements to build interactions was calculated using enrichment ratios.
Although compounds 1 and 3 contain S-atoms, the percentage of S-derived interactions is rather low.
In 1, the contribution of S---H/H---S, S---C/C---S, S---N/N---S intermolecular contacts is 5.7%. In 2, the
contribution of S---H/H:--S accounts for only 0.6%.

Keywords: pyrimidine; synthesis; crystal structure; supramolecular synthon; Hirshfeld surface;
electrostatic potential; enrichment ratio

1. Introduction

The 2,4-diaminopyrimidine group is present in many bioactive molecules and drugs.
One of the simplest analogues—2,4-diaminopyrimidine 3-oxide (2,4-DPO, Kopexil) and its
derivative, Minoxidil are used in hair loss treatment to reduce hair shedding and increase
hair mass and density [1]. The other examples of bioactive substances possessing the 2,4-
diaminopyrimidine group include but are not limited to dihydrofolate reductase inhibitor
drugs used to treat parasitic diseases (pyrimethamine, trimetrexate) [2], bacterial infections
(iclaprim, trimethoprim) [2] or they as anticancer agents [3]. In the latter case, inhibitors of
focal adhesion kinase [4,5] could be a good example.

Due to the importance of pyrimidine compounds in organic and medicinal chem-
istry, we have conducted research to extend our knowledge of the supramolecular fea-
tures of 2,4-diaminopyrimidine compounds. Until now, the 2,4-diaminopyrimidin-1-ium
cation has been presented in salts with simple inorganic (C1~, ClO4~, NO;~, SeO42~ and
HPO,?~ [6]) and some organic anions (1,3-cyclopentanedionate, 1,3-cyclohexanedionate [7],
4-nitrophenolate [8], barbiturate, 2-thiobarbiturate [9], two 2-thiouracilate derivatives [10]
and 2,8-dioxo-2,7,8,9-tetrahydro-1H-purin-6-olate [11]).
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In recent years, much attention has been paid to crystals containing the 2-aminopyridiniu-
mcarboxylate supramolecular heterosynthon [12]. Its energy is quite high (>50 kJ/mol [13])
and it plays a structure-directing role in various single- and multicomponent crystals [14-17].

In cocrystal hydrates, the role of the water molecule in the supramolecular organization
was discovered [18]. The total enthalpy of H-bonds formed by a water molecule is about
90 kJ/mol [19]. The structure-directing role of water was further identified in pharmaceuti-
cal multicomponent crystals [20] and organic multicomponent crystals [21].

Here, we report the synthesis and crystallographic investigations of four new salts,
namely, 4-diaminopyrimidin-1-ium 2,2’-thio(acetic)acetate (1), 2,4-diaminopyrimidin-1-
ium monoglutarate (2), 2,4-diaminopyrimidin-1-ium 3,3’-dithio(propionic)propionate (3),
2,4-diaminopyrimidin-1-ium suberate suberic acid (4), see Figure 1. The crystal packing
and topology of H-bonding networks are investigated by Hirshfeld surface analysis, which
is a leading method to detect all possible intermolecular interactions that control the
crystal structure.

2 3

NH,

H
4

Figure 1. Structures of analysed salts: 2,4-diaminopyrimidin-1-ium 2,2’-thio(acetic)acetate monohy-
drate 1), 2,4-diaminopyrimidin-1-ium monoglutarate monohydrate (2), 2,4-diaminopyrimidin-1-ium
3,3'-dithio(propionic)propionate monohydrate (3), 2,4-diaminopyrimidin-1-ium suberate suberic acid
monohydrate (4).

2. Materials and Methods
2.1. Synthesis of Compounds 1-4

The commercially available chemicals were of reagent grade and used as received. The
following procedures were applied to obtain requested crystals of 2,4-diaminopyrimidine salts.

2 A-diaminopyrimidin-1-ium 2,2'-thio(acetic)acetate monohydrate (1): 11 mg of 2,4-diaminopyr-
imidine (0.1 mmol, 1 equiv.) and 15 mg (0.1 mmol, 1 equiv.) of 2,2’-thiodiacetic acid were
dissolved in 2 mL of warm distilled water, the solution was filtered through a small cotton pad
and left in the room temperature for solvent evaporation (about two weeks). The obtained
crystals of salts were used in the X-ray measurements.

2,4-diaminopyrimidin-1-ium monoglutarate monohydrate (2): 11 mg of 2,4-diaminopyrimidine
(0.1 mmol, 1 equiv.) and 13 mg (0.1 mmol, 1 equiv.) of glutaric acid were dissolved in 2 mL of
warm distilled water, the solution was filtered through a small cotton pad and left in the room
temperature for solvent evaporation (about two weeks). The obtained crystals of salts were
used in the X-ray measurements.

2, 4-diaminopyrimidin-1-ium 3,3'-dithio(propionic)propionate monohydrate (3): 11 mg of
2,4-diaminopyrimidine (0.1 mmol, 1 equiv.) and 21 mg (0.1 mmol, 1 equiv.) of 3,3'-
dithiodipropionic acid were dissolved in 2 mL of warm distilled water, the solution was
filtered through a small cotton pad and left in the room temperature for solvent evaporation
(about two weeks). The obtained crystals of salts were used in the X-ray measurements.

2,4-diaminopyrimidin-1-ium suberate suberic acid monohydrate (4): 11 mg of 2,4-diaminopyri-
midine (0.1 mmol, 1 equiv.) and 13 mg (0.1 mmol, 1 equiv.) of suberic acid were dissolved in
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2 mL of warm distilled water, the solution was filtered through a small cotton pad and left in
the room temperature for solvent evaporation (about two weeks). The obtained crystals of
salts were used in the X-ray measurements.

2.2. Single-Crystal X-ray Diffraction

Good quality single-crystals of 1-4 were selected for the X-ray diffraction experiments
at T =100 K. X-ray diffraction data were collected on a Rigaku SuperNova (dual source) four-
circle diffractometer equipped with an Eos CCD detector using a mirror-monochromated
Cu Ko radiation (A = 1.54184 A) from a microfocus Nova X-ray source. CrysAlis PRO
software (version 1.171.40.84a) was used to perform all operations, including data collection
and reduction, and multi-scan absorption correction. The structures were solved by direct
methods and refined by full matrix least-squares treatment on F? data. Hydrogen atoms
bonded to carbon atoms were placed in calculated positions and refined isotropically as
a riding model with standard parameters. The H atoms bonded to the N and O atoms
were located from a difference Fourier map, and their positions were freely refined. All
other atoms were refined with anisotropic atomic displacement parameters. All calculation
procedures were performed using SHELXTL programs [22], cooperating with the OLEX2
crystallographic software (version 1.5) [23]. Mercury [24] program was applied for the
graphical representation of the structures.

2.3. Computational Details

Geometry analysis and molecular diagrams were generated using the Mercury [24] and
PLATON [25] programs. The 3D Hirshfeld surfaces and 2D fingerprints calculations were
performed in CrystalExplorer 17.5 [26], based on the methods reported in the literature [27],
using CIF’s archives collected of 1-4 crystal structures. The graphs of Hirshfeld’s surfaces
were mainly mapped with dyomm property using a scheme of colours: red dots illustrate
the shortest contacts, the white areas indicate intermolecular distances close to the van der
Waals (vdW) contacts (with dj,or, equal to zero), while the blue regions show the contacts
longer than the sum of the vdW radii (with positive values of dyo) [22,27]. The dy,or-map
was generated by calculating the normalised distances from the contact points on the
Hirshfeld surface to the nearest nucleus inside (denoted as d;) or outside (d,) the surface
upon the adaption of all H-bond length to the neutron-derived values [28]. Fingerprint
plots present a qualitative description of all contacts in the crystal, as a function of 4; and d.
values [27]. The enrichment ratios (ER) of the interactions available in the analysed crystal
structures were calculated on the basis of the HS methodology [29]. Both privileged and
disfavoured intermolecular contacts were highlighted in the crystal structures.

3. Results and Discussion
3.1. Structural Commentary

Crystals of 1-4 were obtained, and their structures were established by X-ray crystal-
lography. The X-ray molecular structures are presented in Figures 2-5.

The compounds 1 and 4 crystallize in the triclinic space group P1, while compounds
2 and 3 crystallize in the monoclinic centrosymmetric space groups P2;/c and C2/c,
respectively. The asymmetric units in 1-3 consist of one 2,4-diaminopyrimidin-1-ium cation
and one dicarboxylic acid molecule in the form of monoanion (2,2'-thio(acetic)acetate,
monoglutarate and 3,3'-dithio(propionic)propionate, respectively) as well as one solvent
(water) molecule. In 1, one hydrogen atom of the water molecule is located over two
possible positions. Unlike 1-3, the asymmetric unit in 4 contains, in addition to the
2 4-diaminopyridin-1-ium cation, half of the suberate anion and half of the suberic acid
molecule which both are located on an inversion centre. The crystallographic data of
studied salts are summarized in Table 1.
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Figure 3. Molecular structure of 2 at a 30% probability level showing the atom numbering scheme.

Table 1. Crystallographic data and structure refinement parameters for the studied compounds.

Compound

1 2

3 4
Chemical formula C8H14N405S C9H16N4O5 C20H34N80954 C24H44N8010
Formula weight 278.29 260.26 658.79 604.67
A (CuKa) (A) 1.54184 1.54184 1.54184 1.54184
Crystal system triclinic monoclinic monoclinic Triclinic
Space group P1 P2 /c C2/c P1
a(A) 4.78960(16) 4.85263(11) 31.6649(8) 5.3664(4)
b(A) 10.5175(3) 26.0403(5) 5.10031(11) 9.2521(5)
c(A) 12.6651(4) 9.8003(2) 18.3024(4) 15.2231(9)
« (°) 107.397(3) 90 90 93.347(5)
B(°) 95.472(3) 96.4945(19) 93.141(2) 94.615(6)
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Compound 1 2 3 4
7 () 102.363(3) 90 90 102.566(6)
Volume (A) 585.94(3) 1230.46(5) 2951.41(12) 733.10(9)
z 2 4 4 1
VA 1 1 0.5 0.5
Deac (g-cm™2) 1.577 1.405 1.483 1.370
u (mm—1) 2.700 0.986 3.499 0.902
F (000) 292 552 1384 324
Crystal size (mm) 0.28 x 0.15 x 0.04 0.20 x 0.12 x 0.03 0.20 x 0.14 x 0.05 0.18 x 0.10 x 0.04
6 range (°) 3.712-70.035 3.394-70.311 2.795-69.226 2.921-70.572
Reflections collected 15217 13019 17911 5322
Unique reflections 2178 2308 2738 2740
Reflections I > 20(]) 1992 2064 2648 2192
Rint 0.0323 0.0253 0.0246 0.0247
Restraints/parameters 1/193 0/195 0/214 0/222
Goodness-of-fit 1.035 1.050 1.059 1.035
Ry, wRy (I >20(D)) 0.0305, 0.0347 0.0344, 0.0391 0.0234, 0.0241 0.0488, 0.0630
Ry, wR; (all data) 0.0770, 0.0810 0.0885, 0.0932 0.0633, 0.0639 0.1260, 0.1373
Maxéef_’gai/)h"le 0.369/—0.346 0.260/-0.219 0.277/-0.200 0.661/—0.440
K.PIL (%) * 74.7 69.9 70.4 71.3

* K.P.L.—Kitajgorodski packing index.

H4C H5D

v H5C

Figure 4. Molecular structure of 3 at a 30% probability level showing the atom numbering scheme.

All the investigated structures have a planar 2,4-diaminopyrimidin-1-ium moiety with
the possibility of formation of diverse H-bonding—or 7-stacking interactions. The crystal
packing in all systems is driven by O-H:--O, N-H:--O, N-H:---N, and C-H:--O interactions
and in 3 additionally by C-H---S contacts. The donor-to-acceptor distances vary from 1.97 A
for N-H---O in 3 to 3.52 A for C-H:--O in 4. The geometric parameters associated with intra-
and intermolecular H-bonding of 1-4 are shown in Table 2, while n-based intermolecular

interactions are listed in Tables S1 and S2 (Supplementary Materials).
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Figure 5. Molecular structure of 4 at a 30% probability level showing the atom numbering scheme.

Table 2. Geometric parameters of H-bonds for 1-4.

D-H A d(D-H) d(H A) d(D-A) <(DHA) Symmetry Code
1
N2-H2---02 0.87(2) 1.87(2) 2.7375(18) 172.2(18) X, —1+y,z
03-H3---02 0.96(2) 1.57(2) 2.5218(15) 175.2(18) 1—-x1-vy, —z
N3-H3A---O4 0.87(2) 2.21(2) 3.0757(18) 170.2(19) —1+xy,z
N3-H3B---05 0.86(2) 2.11(2) 2.9540(18) 169.9(18) —1+xy,z
N4-H4A.--O4 0.85(2) 2.141(19) 2.8473(19) 140.0(16) 1—x —y, —z
N4-H4B---N1 0.85(2) 2.17(2) 3.018(2) 174.4(19) —X, —y, —z
O5-H5A---01 0.85 1.97 2.8111(18) 173 1-x1-y1-z
O5-H5B::-05 0.85 2.16 2.991(2) 164 2-x1-y1l-2z
O5-H5C.--0O5 0.85 2.18 3.012(2) 166 1-x,1-y1-z
C2-H2B---O3 0.99 241 3.1713(19) 133 1-x1-y —z
C3-H3C:--04 0.99 2.31 3.2956(19) 175 —1+xyz
2
N1-H1---0O3 0.93(2) 1.80(2) 2.7207(15) 171.6(17) “1+x,y,z2
N1-H1---O4 0.93(2) 251(2) 3.1815(14) 129.0(15) —1+x,y,z
02-H2---03 0.97(2) 1.60(2) 2.5647(14) 1712) —1+x,%—y, —1/2+z
N3-H3C:--N2 0.893(19) 2.078(18) 2.9679(17) 174.5(17) 2-x1—y1—z
N3-H3D---O1 0.877(18) 2.103(17) 2.8148(16) 137.8(16) X V- Ytz
N4-H4C---O5 0.898(18) 1.925(18) 2.8214(15) 175.3(18) 1-x1-y, —z
N4-H4D---O1 0.909(19) 2.060(19) 2.9605(14) 170.7(16) 2—x,Y%+y Y-z
O5-H5A---0O4 0.87(3) 1.96(3) 2.8160(14) 171(2)
05-H5B---04 0.86(2) 2.04(2) 2.8973(14) 172(2) —1+xy,z
C4-H4B---O2 0.99 2.51 3.2596(17) 132 l+x,%—y Y%+z
3
N2-H2.--O2 0.84 1.92 2.7553(13) 172 1-x1+y,%—z
N3-H3C---01 0.85 2.14 1.9730(12) 168 1-x1-y1-z
N3-H3D---N1 0.87 217 3.0322(14) 175 1-x,1-y1-z
O4-H4---02 0.83 1.78 2.6053(14) 174 32—x,-12+y,V2—z
N4-H4C---0O1 0.84 2.08 2.9087(12) 170 1—x1+y%—z
O5-H5C---01 0.87 1.87 2.7334(10) 174 1-xy%—z
O5-H5D---01 0.87 1.93 2.7334(10) 153
*C5-H5B---S1 0.99 2.85 3.3970(14) 115

C9-H9---O3 0.95 231 3.1211(15) 143 —-1/2+x,3/3+y,z
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Table 2. Cont.
D-H A d(D-H) d(H -A) d(D-A) <(DHA) Symmetry Code
4

N1-H1---O2 0.92(3) 1.77(3) 2.682(2) 174(2) x,—1+y,z
N3-H3A.--01 0.92(3) 1.90(3) 2.814(2) 173(2) x,—1+y,z
N3-H3B---N2 0.89(3) 2.19(3) 3.080(3) 174(3) —X, =Y, —2

O4-H4---02 0.98(3) 1.54(3) 2.518(2) 175(3) —1+x,-1+y,z
N4-H4A.--O5 0.87(3) 2.08(3) 2.854(3) 149(2) —x,1—-y —z
N4-H4B---O3 0.88(3) 2.17(3) 3.049(2) 177(3) 1-x1-y —z
O5-H5A---01 0.90(3) 1.81(3) 2.685(2) 164(3)

O5-H5B---03 0.78(3) 2.14(3) 2.921(2) 177(3)

C2-H2B---O5 0.99 2.58 3.524(3) 158 1+xy,z
C12-H12.--O3 0.95 2.54 3.437(3) 157 1+x,y,z

3.2. Supramolecular Features of 1-4

The crystal packing of all the analysed structures is shown in Figure 6 revealing various
supramolecular architectures. In the crystals, the molecules are linked by numerous O-H---O,
N-H---O, N-H:--N, C-H---O contacts and in 3 additionally by C-H---S interactions (Table 2),
enclosing diverse dimers (D) and ring motifs (R) at the first level of graph set theory [30] and
D, R and C (chain) at the second level of graph set theory according to Etter’s rules [30,31]
(Table S3). As a consequence, these interactions link the molecules into 3D networks. It is
worth mentioning that in 1, a disorder of the water protons does not change significantly the
H-bonding pattern (Tables 2 and S3). In this context, one additional motif is observed: D?3(5)
via (H20)O5'H5C' : '05(HZO) and (NHz)N3-H3B‘ : '05(H20) interactions.

(1) R A
D s s
L A >0 PP PP
e s A IEE
y = <~ =H s $E6Y
A, 2N A PP
e TR e e
¢ e
(2) ) pYppp
\(’ ) ) \(N { Ky Xy )y X))y
~t f L( o | .\)\‘,\.\A,\.\'\N\f\,\.\f\,\
—~ 21 = . NSNS
A - . - ; SO X Y
Lb?' .,\\(, )\L‘ b 9999
3 M~ \o Heddn

b x oo~ {/\/\[‘,Qf LN N
™ Ax "R _><><}(/ >>><><3>/(/ X
, N ' \)/(?:;XX“X( /\3&/'

Figure 6. Cont.
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Figure 6. Crystal packing diagrams of 1-4 compounds. For clarity, only one position of the disordered
moiety is included.

Notably, 2,4-diaminopyrimidine is an appealing planar supramolecular tecton partici-
pating in the formation of diverse synthons. Figure 7 illustrates selected cyclic synthons
observed in analysed crystals in all of the structures; the N-H:--N interactions between
2 4-diaminopyrimidine molecules are the main association mode leading to R?5(8) ho-
mosynthon. In 1, 2 and 3, the carbonyl oxygen atom of anions plays the role of bifurcated
acceptor in two N-H:--O interactions, generating an R',(6) motif. In all structures, a robust
and the most popular synthon in organic compounds R?,(8) is observed: here either as
homosynthon via N-H---N interactions in 1-4 or heterosynthon via N-H:--O interactions
in 3 and 4. Furthermore, the same types of intermolecular contacts form larger cyclic
heterosynthons—R42(16) in 1, R?4(16) in 1 and 2, and R?4(14) in 4. It can be mentioned
that the structure of the intermolecular interaction nets of analysed salts is also guided
by the presence of stacking interactions as well. However, there are rather non-obvious
-7t interactions [32] only in 3 and 4; shorter centroid-to-centroid distances between 2,4-
diaminopyrimidine rings are observed (Table S1). Besides, the supramolecular structures
of 1, 3 and 4 are controlled by C-O- -7 intermolecular contacts (Table S2).

o ) il ’ /\LR VAN 4

Figure 7. Selected cyclic synthons containing 2,4-diaminopyrimidine moiety observed in analysed salts.
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Hirshfeld surface analysis was carried out using CrystalExplorer [33,34] to obtain more
information on intermolecular interactions and their contribution to the supramolecular self-
assemblies of 1-4 [26]. In all crystal structures, the types of intermolecular contacts are not
only H---H, O---H/H---O, N---H/H:--N, C.--H/H---C, but also O---N/N---O, O---C/C---O,
N---N and C---C. In addition, in 1 and 3, S---H/H---S interactions are observed, while
in1S---C/C---Sand S---N/N---5 contacts are also observed (Figure 8, Table S54). H---H
interactions are the most significant, contributing from 30% in 1 to 41% in 3 to the total
crystal packing, due to van der Waals interactions [35].

Figure 8. The Hirshfeld surface of 1-4 compounds mapped over: (a) dyorn showing the relevant close
interactions, (c) shape index and (d) curvedness. In addition, molecular electrostatic potential mapped
on Hirshfeld surface is presented (b).

3D maps for the 2,4-diaminopyrimidine moiety of 1-4 are shown in Figure 9. The
shortest hydrogen bonds O---H/H---O and N---H/H:--N contacts are represented via
several red dots on the d;,;,-maps, indicating these contacts as another one of the largest
contributors to the Hirshfeld surfaces of 1-4, at the level of ~ 40% (Figures 8 and 9, Table S4).
In addition, C---H/H---C contacts (~13%) and C---O/O---C contacts (~2%), are visualized
on the shape index and curvedness maps. The red/blue triangles in the shape index and
flat green areas in the curvedness signify 7t---m stacking contacts, especially in 4 (Figure 9).
The percentage share of O---H/H---O, N---H/H---N and C---H/H---C does not change
drastically among the compounds. Although compounds 1 and 3 contain S-atoms, the
percentage of S-based interactions is rather low. For example, in 1, the contribution of the
S---H/H---S is 3.1%, while for 3 this contribution accounts for only 0.6% of all the contacts.

The 2D full fingerprint plots illustrating the distribution of all interactions in 1-4
are presented in Figure 9. A more diffused shape of the fingerprint of 2 may indi-
cate lower packing efficiency than in the 1 counterpart [36], see the calculated Kitaig-
orodskii packing indexes (K.P1.) of 69.9% for the former in contrast to 74.7% for the
latter (Table 1) [25]. The enrichment ratios [29] were calculated to indicate the propen-
sity for the setting up of specific intermolecular contacts in 1-4. The results revealed
thatS---C/C---S,S---N/N---S, O---H/H---O, N---C/C---N, C---H/H---C, N---H/H---N and
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N---N of 1, N---C/C---N, O---H/H---O, N---H/H---N, C---H/H---C of 2, N---C/C---N,
O--H/H---O, O---C/C---O, N---H/H:--N and H---H of 3 as well as O---H/H---O, C---C,
N---H/H--N, C---H/H---C, N---C/C---N of 4 have a ratio equal to or greater than unity,
indicating these interactions play a key role in crystal packing. Notably, O---H/H:--O,
N---H/H---N, and N---C/C:--N interactions are favoured in all crystals, while C---C is only
in4, O---C/C---Oisonly in 3, and S---N/N---5, S---C/C---Sand N---N is only in 1.
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Figure 9. On the left: two-dimensional full fingerprint plots from Hirshfeld surfaces of 2,4-
diaminopyrimidine moiety for 1-4. On the right: the relative contributions of different types of
intermolecular interactions in crystals 1-4 on the basis of Hirshfeld surface analysis. The calculated
enrichment ratios greater than unity (including percentage distribution) are signifies by black dots.

4. Conclusions

The synthesis of 2,4-diaminopyrimidine salts by a straightforward reaction of 2,4-
diaminopyrimidine and selected dicarboxylic acids in water was accomplished. Despite
the similarity in molecular structures of 1 and 2 as well as 3 and 4, their molecular packing
show quite distinct supramolecular features. This is illustrated by the different molecular
arrangements leading to diverse supramolecular heterosynthons formed at the upper level
of supramolecular architecture of the considered crystals, especially cyclic motifs such
as R*(16) in 1, and R?4(16) in 2 via ~H2)N-H " O(co0.) interactions as well as R?4(14) via
(cye) C-H "Ocoon) in 4, that is not observed in 3. Notably, a prominent homosynthon
R?5(8) generated via N-H---N interactions is observed in the crystal lattice of all structures,
albeit with the participation of different anions. The presence of water molecules in
the unit cell offers a greater possibility of generation of rich H-bonding supramolecular
synthon patterns. Hirshfeld surface study and calculated enrichment ratios revealed that
O---H/H---O,N---H/H--N, C---H/H---C, N---C/C---N, but also S---C/C-+-S, S---N/N---S
and N---Nin 1, O---C/C---Oin 3, while C---C interactions in 4 are key in stabilization of the
supramolecular self-assemblies of 1-4.
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observed in the crystals 1-4 (only distances Cg'-Cg < 5 A are shown); Table S2. Geometric parameters of
C-O - minteractions observed in the crystals 1-4; Table S3. Percentage contributions of close intercontacts
in the crystals 14 (Hirshfeld surface analysis for 2,4-diaminopyrimidine motif); Table S4. Gallery of
H-bonding supramolecular synthons containing 2,4-diaminopyrimidine moiety.
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