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1. IR and NMR spectroscopy

IR spectra were recorded on a Thermo Scientific Nicolet 6700 FT-IR spectrometer by the
Attenuated Total Reflection (ATR) technique in the region 4000—400 cm™!.

The NMR spectra were performed on a Bruker Avance 500 and Varian / Agilent 400
equipped with the broad-band direct probe. NMR spectra were recorded in DMSO-ds and
chemical shifts are given on J scale relative to TMS (0.03 % v/v) as an internal standard for
'H and 3C.

100

80

60—

40 H

% Transmittance

20 H

0 . ; : ; ,
4000 3000 2000 1000
2]
Wavenumbers (cm )

Figure S1. IR spectrum of 1-Cl
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Figure S2. IR spectrum of 2-Cl
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Figure S5. IR spectrum of 2-NOQOas.
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S6



00°65+
LI'6€
PE6E
08°6€-
L9'6E
PR°6€
10°0r

wwrol—

b6l
L9 wN_W
SeTIN
£9°LT1
.vcxr_\___‘
SSHEL
wxcm_\a
ov'ipt/
.v.v.mv_/
L9081
wrgst/

8LL91—

20 10

DMS0-d
30

90 80 70 60 50 40

fl (ppm)

130 1o
Figure S8. 1*C NMR spectrum of 1-Cl in DMSO-ds.

150

3C.NMR (DMSO-dj, 126.0 MHz)
170

190

w0l
S0'1
901

oF'T
05T
08T
08T
1€°T

Lre—
oF'e"
8LE~

96’9
LE'D
LI
PEL
SEL
SEL
9€°L
Ll
6LL
£8°L
8L
8L
90°8
988
LS8

68 TI—

2-Cl
H,0

[2aC1)"

am

e

'H-NMR (DMS0O-ds 50026 MHz)

969~
L9~

Lre—

vEL
mﬂ...M
SELT
9¢L

LL h/.

6L L~
E8L-F
133 h%
8L

HE—

9578
158

DMSO-dg

6
fl (ppm)
S7

7

10

Figure S9. '"H NMR spectrum of 2-Cl in DMSO-ds.

12

13

14



91°0%
oy
610
So0r
oy
66'0F
SUly

0£9s—

0T'e01 -

SISH
€071
08°bTI1y
60°8T!1
88T

£0°8¢€17
ervl”
86051~
E,_m_m
0€tS1

€0°0917
£6'891-,

DMSO-d;

[zacL) >

=

{

18
%

5

o

N/\

A

]

5

3C.NMR (DMSO-dj, 126.0 MHz)

2-Cl1

100 90

70 60 50 40 30 20 10

80

180 170 160 150 140 130 120 110

190

fl (ppm)

Figure S10. *C NMR spectrum of 2-Cl in DMSO-ds.
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Figure S15. "H NMR spectrum of 2-NQOj3 in DMSO-ds.

S10



DMSO-ds

096~

0T e0l—

SI'STIA
mw.om_/
08'+T1
60°8T1~
868717

08¢l
erTrls
8051~
v9 1517,

oevel/
€0'0917
£6'891

2.NO,

(NO3ly CH;OH H;0

00’

130 NMR (DMSO-dg, 126.0 MHz)

180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
£1 (ppm)

190

Figure S16. 1*C NMR spectrum of 2-NOj3 in DMSO-ds.
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Figure S17. "H NMR spectrum of 3-NOj3 in DMSO-ds.
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2. Crystallography

Table S1. Bond angles (°) within the coordination sphere of 1-3-Cl and 1-3-NOs

Angles (°) 1-NO3 2-NOs 3-NOs Angles (°) 1-Cl1 Angles (°) 2-Cl 3-Cl1
N1-Zn-N2 73.63(13) 73.42(13) 73.31(7) N1-Zn1-N2 72.29(9) N1-Zn1-N2 73.29(9) 73.12 (14)
NI1-Znl1-N4 148.52 (12) 146.62(13) 147.50 (8) NI1-Zn1-N4 145.95(9) N1-Zn1-N4 146.79(9) 146.39(17)
N1-Znl-N5 89.41(11) 87.67(13) 89.78 (7) N2-Znl-N4 73.71(8) N1-Znl-N1i* 88.33(8) 90.51(14)
N-Zn1-N6 92.04(11) 93.73(13) 93.79 (7) Cl1-Zn1-CI12 119.45(3) N1-Znl1-N2i 93.28(9) 93.06(15)
N1-Znl-N8 100.80(11) 98.84(13) 99.90 (8) Cl1-Zn1-N1 92.69(7) N1-Znl-N4i 100.78(8) 99.18(13)
N2-Znl1-N4 75.45(14) 74.18(13) 74.70 (8) Cl1-Zn1-N2 113.74(7) N2-Znl-N4 74.34(9) 74.28(14)
N2-Zn1-N5 93.52(12) 93.18(13) 93.01 (7) Cl1-Zn1-N4 102.54 (6) N2-Znl-Nli 93.28(9) 93.06(15)
N2-Znl1-N6 160.95(13) 162.01(13) 161.45 (8) CI2-Zn1-N1 96.58(6) N2-Zn1-N2i 161.53(10) 160.62(13)
N2-Znl-N8 118.70(11) 119.42(13) 120.32 (8) CI12-Zn1-N2 126.11(7) N2—-Znl1-N4i 119.93(9) 120.55(14)
N4-Znl1-N5 98.27(12) 101.96(12) 97.52 (7) CI2-Zn1-N4 101.87(6) N4-Znl-Nli 100.78(8) 99.18(3)
N4-Znl-N6 119.43(12) 119.63(13) 118.66 (8) - - N4-Zn1-N2i 119.93(9) 120.55(14)
N4-Zn1-N8 88.86(11) 90.10(13) 91.23 (8) - - N4-Zn1-N4i 88.96(9) 90.36(12)
N5-Znl-N6 73.43(12) 73.36(13) 73.26 (7) - - N1i-Znl1-N2i 73.29(9) 73.12(14)
N5-Znl1-N8 147.73(12) 147.32(13) 146.66 (8) - - N1i—Znl-N4i 146.79(9) 146.39(17)
N6-Znl1-N8 75.66(11) 74.27(13) 74.31 (8) - - N2i—Zn1-N4i 74.34(9) 74.28(14)

*symmetry operation i: 1-x, y, 1/2—z
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Description of crystal packings

In the crystal structure of 1-Cl, the hydrogen-bonded centrosymmetric dimmer is
connected through the single H-interaction N3—H---C11* where azomethine nitrogen acts as a
donor, and chloride from the neighboring molecule as an acceptor (Table S2, Figure S21A).
Aromatic cycle stacking interaction (Cgl---Cgl®) is formed between two phenyl rings from
neighboring molecules (Table S2, Figure S21B), connecting centrosymmetric dimmers to
form a chain parallel to the c-crystallographic axis.
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Figure S21. Hydrogen bond in the crystal structure (A) aromatic cycle stacking interactions
(B) in the crystal structure of 1-Cl showed as dashed lines (* = 1-x,—y,—z; * = 1-x,~y, 1-2).

Crystal packing of the isostructural complexes 2-Cl and 3-Cl is analogous, with the
one difference: in 2-Cl there is an additional non-classical C—H---Cg interaction (Figures
S22-S24). Classical hydrogen interaction connects the azomethine nitrogen N3 as a donor to
a C12¢t from the ZnCls* anion as an acceptor. In such a way an “endless” chain is formed
stretching parallel to the a-crystallographic axis in the structure of 2-Cl and 3-Cl (Figure
S22B and S23A, Table S2). The complexes share an identical crystal packing pattern of non-
classical hydrogen and cycle aromatic interactions. Complex cations are double donors in
non-classical hydrogen interactions through carbon atoms (C3 and C6), while chlorides
(C12¢% and C1195) from two neighboring ZnCls?>~ anions represent acceptors, which contribute
to the formation of the 2-D network parallel to the ac crystallographic plane (Figure S22C
and S23B, Table S2). Aromatic stacking interaction between pyridine and phenyl ring from
neighboring molecules in 2-Cl and 3-Cl (Figure S22D and S24, Table S2), and C14-H:--Cg
interaction in 2-Cl are responsible for the formation of “endless” chains parallel to
c-crystallographic axis (Fig S22A, Table S2).
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Figure S22. The crystal packing of 2-Cl: C—H---Cg interactions (A); Classical hydrogen
interactions (B); Non-classical interaction (C); Cg---Cg interactions (D). All interactions are
shown as dashed lines (symmetry operations: ¢ =—1/2+x, 1/2—y, 1/2+z;d = 1-x, y, 1/2—z;
e=312-x, 12—y, l—z; f=x,1-y, 1/2 +z; g =x, 1=y, —1/2 +z; h = 1=, 1-y, —2).
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Figure S23. The crystal packing of 3-Cl: Classical hydrogen interactions (A); Non-classical
interactions (B). All interactions are shown as dashed lines (symmetry operations:
1=1-x,y, 12—z, j=—x, y, 12—z, k= 1/2+x, 1/2—y, —1/2+z).

Figure S24. Cg---Cg interactions in the crystal structure of 3-Cl showed as dashed lines
(symmetry operation | =1-x, —y, —z).
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Table S2. Crystal packing parameters in the crystal structures of complexes 1-3-Cl.

Compound | Interactions parameters
Hydrogen interactions parameters
N-H---A H---A(A) D---A (A) D-H--A () sym. op. on A
N3-H---Cl1? 2.37 3.1542(3) 167 1-x, -y, -z
1-C1 Aromatic cycle stacking parameters
Q), QA | Cg-Cg®(A) ac (°) B” (*) Y () slippage” (A) | symmetry
operation on J
Cgl,Cgl® 3.785(2) 0.00 (17) 15.1 15.1 0.989 1-x, -y, 1-z
Hydrogen interactions parameters
N-H---A H---A(A) D---A (A) D-H---A (°) sym. op.on A
N3-H---Cl2° 2.31 3.1124(1) 152 -1/2+x, 1/2-y,
1/2+z
C3-H---ClI2¢ 2.80 3.694(3) 156 3/2-x, 112-y, 1-z
C6-H---Cl1¢ 2.70 3.544(3) 148 1-x,y, 1/2-z
2-Cl Aromatic cycle stacking parameters
o0, Q0™ | Cg-Cf A) | o€ () e 7O slippage® (A) | symmetry
operation on J
Cgl,Cg2f 3.947(2) 22.84 (13) 23.1 24.3 / X, 1-y, 1/2 +z
Cg2,Cgl® 3.947(2) 22.84 (13) 243 23.1 / X, l-y, -1/2 +z
C-H...Cg interactions
C-H... Q)¢ H...Cg ) C- C...Cg C-H..n symmetry
H...Cg angle operation on J
C14-H...Cg3" 2.99 10.99 116 3.508(3) 36 1-x, 1-y, -z
Hydrogen interactions parameters
D-H---A H---A(A) D---A (A) D-H---A (°) sym. op. on A
N3-H---CI2 2.37 3.1211(2) 144 1-x,y, 1/2-z
C3-H---CI2k 2.77 3.662(4) 158 1/2+x, 1/2-y, -
1/2+z
3-Cl
C6-H---Clli 2.69 3.516(5) 146 X, Y, 1/2-z
Aromatic cycle stacking parameters
o, Q0™ | Cg-CePR) [« () HONNEEG slippage”(A) | symmetry
operation on J
Cgl,Cg2! 4.075(2) 24.52(19) 22.5 28.6 / 1-x, -y, -Z
Cg2,Cgl! 4.075(2) 24.52(19) 28.6 22.5 / 1-x, -y, -z

AlPlanes of the rings 1, J: ring Q(1) = C10-C11-C12-C13-C14-C15; A?ring Q(1) = N1-C1-C2-C3-C4-C5; ring Q(2) =
C10-C11-C12-C13-C14-C15; M ring Q(1) = N1-C1-C2-C3-C4-CS5; ring Q(2) = C10-C11-C12-C13-C14-C15;

B Cg-Cg = distance between ring centroids.
€ o = dihedral angle between planes I and J.
D B = angle between Cg(I)—Cg(J) vector and normal to plane 1.
Ey = angle between Cg(I)—Cg(J) vector and normal to plane J.

F Slippage = distance between Cg(I) and perpendicular projection of Cg(J) on ring L.
G Center of gravity of ring J: ring Q(1) = SI-C7-N4-C8-C9
Hy = angle between Cg-H vector and ring J normal
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The complexes 1-3-NOj; have the same type of classical N-H---O interactions
(Figures S25A, S26B and S27A, Table S3). In general, the complex cation is connected to
both nitrate anions through two bifurcated H-interaction realized through the azomethine
nitrogens as donors (N3 and N7) and nitrate oxygen atoms as acceptors. Also, the formation
of non-classical H-interactions (C4-H---O3™ and C17-H---06° in 1-NQj3; C6-H---06', C21-
H---O7' and C32-H---O5" in 3-NO3) contribute to the formation of the 2-D supramolecular
network parallel to (=5 5 3) crystallographic plane in 1-NOj3 and ab-crystallographic plane in
3-NOs; (Figures S25A and S27A, respectively; Table S3). 2D supramolecular networks of
1-NO; and 3-NOs are connected via cycle aromatic stacking interactions (Cg3---Cg3° and
Cgl---Cgl", respectively) to form of 3D crystal packings. Additional C—H:--Cg interactions
(C18-H---Cg2°, C23-H---Cg2P and C26-H---Cgl?) in 1-NOs3 and two non-classical H-
interactions (realized through the C8 and C18 carbon atoms as donors and nitrate oxygens as
acceptors) in 3-NQs3, contribute to the formation of 3D supramolecular structure of these
complexes (Figures S25B and S27B, Table S3). In the case of 2-NOs, described classical
N-H:--O and three non-classical H-interactions (through carbon atoms C16, C20, and C22)
lead to the formation of 1-D-ladder like supramolecular structure, which lies in bc-
crystallographic plane (Figure S26B, Table S3). The ladders are further connected via C8—
H---Cgl®interactions to form a 2-D supramolecular network (Figure S26A, Table S3).
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Figure S25. Crystal packing of 1-NOs: Classical and non-classical hydrogen interactions (A);
Cg---Cg and C-H---Cg interactions (B). All interactions are shown as dashed lines
(symmetry operations: m=—1+x, —1+y, z;n = 1+x, y, z; 0o = —x, -y, l-z;p=x, 1y, 2-2).

Figure S26. Crystal packing of 2-NQOj3: C—H---Cg interactions (A); classical and non-
classical hydrogen interaction (B). All interactions are shown as dashed lines (symmetry
operations: q=ux, 1+y, z; r = 2-x, 1/2+y, 1/2-z;s = 2—x, -y, —2).
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Figure S27. Crystal packing of 3-NOs: Classical and non-classical hydrogen interactions (A);
Cg---Cg and C-H---Cg interactions (B). All interactions are shown as dashed lines
(symmetry operations: t = —1+x, y, z; u = 3/2—x, —1/2+y, 3/2-z; v=1-x, -y, 1-z;

w = 1/2+x, 12—y, —1/2+z).
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Table S3. Crystal packing parameters in the crystal structures of complexes 1-3-NOs.

Compound | Interactions parameters
Hydrogen interactions parameters
N-H---A H-AR) |D-AQR D-H---A(°) | sym.op.on A
N3-H---O1 2.12 2.8491(1) 142 X,Y,Z
N3-H---02 2.31 2.9923(1) 136 X,Y,Z
N7-H---O5" 2.30 3.0849(1) 151 1+x,y,2
N7-H---06" 1.90 2.7465(1) 148 1+x,y,Z
C4-H---0O3™ 247 3.391(5) 169 -1+x,-1+y,z
C17-H---06° 2.57 3.409(6) 150 -X,Y,1-z
1-NOs Aromatic cycle stacking parameters
Q), QI | Cg=Cg® | a(9) B” () v () slippage” symmetry
(A) A operation on J
Cg3,Cg3° 3.787 (3) 0.02) 30.9 30.9 1.949 -X,-Y,1-z
C-H...Cg interactions
C-H--- Q9! H---Cg YE(©) C-H...Cg C..Cg C-H..n symmetry
angle operation on J
CI18-H---Cg2° 2.55 5.01 165 3.461 (5) 71 -X,-y,1-z
C23-H---Cg2r 2.70 8.66 138 3.453 (4) 57 X,1-y,2-z
C26-H---CglP 2.99 4.92 118 3.524 (4) 32 x,1-y,2-z
Hydrogen interactions parameters
N-H---A H--AA) D---A (A) D-H---A(°) | sym.op.on A
N3-H---06 2.09 2.8158(1) 142 X,Y,Z
N3-H---O7 243 3.0890(1) 134 X,Y,Z
N7-H---044 2.35 3.1211(2) 149 x,1ty,z
2-NOs N7-H:--05¢ 223 2.8990(1) 135 x,1ty,z
C16-H---051 2.59 3.532(7) 168 x,1+y,z
C20-H---06" 2.53 3.327(6) 145 2-x,1/2+y,1/2-2
C22-H---074 2.58 3.316(5) 136 x,1+y,z
C-H...Cg interactions
C-H---Q(J) H---Cg Y (©) C-H...Cg C...Cg C-H...n symmetry
G2 angle operation on J
C8-H---Cgl® | 2.69 11.93 132 3.387(5) 54 2-X,-Y,Z
Hydrogen interactions parameters
D-H---A H--AA) D---A (A) D-H---A(°) | sym.op.on A
N3-H---03 2.62 3.162 (1) 139 X,Y,Z
N3-H---O4 2.16 2.829 (4) 169 (4) X,Y,Z
N7-H---05 2.04 2.797(3) 169 (4) X,Y,Z
N7-H:--06 247 3.054(3) 134(3) X,Y,Z
C6-H---06! 2.49 3.232(3) 137 -1+x,y,z
3-NOs C8"-H---07 238 3.209(4) 148 1/2+x,1/2-y.-
1/2+z
C18-H---O2¥ 2.57 3.319(4) 138 1/2+x,1/2-y,-
1/2+z
C18-H:--O3¥ 2.54 3.380(4) 151 1/2+x,1/2-y,-
1/2+z
C21-H---O7" 2.51 3.112(3) 122 -1+x,y,2
C32-H---O5" 2.58 3.474(5) 156 3/2-x,-1/2+y,3/2-z
Aromatic cycle stacking parameters
Q. Q0™ | Cg-Cg® | o () B () e Slippage"(A) | symmetry
(A) operation on J
Cgl,Cgl¥ 3.8735 0.00 18.9 18.9 1.256 1-x,-y,1-z
as)

AlPlanes of the rings I, J: ring Q(1) = N5-C16-C17-C18-C19-C20; A?ring Q(1) = N1-C1-C2-C3-C4-C5;
B Cg-Cg = distance between ring centroids.
€ o = dihedral angle between planes I and J.
D B = angle between Cg(I)—Cg(J) vector and normal to plane 1.

Ey = angle between Cg(I)—>Cg(J) vector and normal to plane J.

F Slippage = distance between Cg(I) and perpendicular projection of Cg(J) on ring 1.
G Center of gravity of ring J: ring Q(1) = N8-C22-S2-C23-C24; ring Q(2) = N1-C1-C2-C3-C4-C5; S?ring Q(1) = N5-
C17-C18-C19-C20-C21;
Hy = angle between Cg-H vector and ring J normal
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Figure S28. Rietveld refinements on samples 1-3-Cl and 1-3-NOs. Experimental data are
given by black dots, the calculated pattern is shown in blue while the red line represents the

difference curve. Green vertical marks show the positions of diffraction reflections.

3. Hirshfeld analysis

In all complexes, the interactions can be observed as the Hirshfeld three-dimensional shape-
index plot (as red and blue relief regions) and in the curvature plot as a flat zone, in the same
position of the surface as in the shape-index plot mapped on the complex cations.
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Figure S29. Shape index plots of 1-3-Cl (A—C) and 1-3-NOj3 (D-F).

Figure S30. Curvedness plots of 1-3-Cl (A—C) and 1-3-NOj3 (D-F).
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Values of di and de for selected interactions with significant contributions are given in
Table S4. The nearest nucleus external to the surface is denoted by de, and the distance from
the surface to the nearest nucleus internal to the surface is denoted by di.

Table S4. Values of di/de for selected interactions in the crystal structures of 1-3-Cl and 1-3-NOs.

Interaction number | Interaction type | 1-Cl 2-Cl 3-Cl1

1 H-Cl 14/08 |08/14]08/14
2 H--C 1.7/135 | 1.6/1.1 | 1.7/1.1
3 H-S 1.7/11 | 1.8/1.1|18/1.1
4 H-O - 1.2/1.7] -

5 C-C 1.6/17 | 1.6/1.7|16/1.7
6 HN 1.7/13 | 1.7/12 | 1.8/15
Interaction number | Interaction type | 1-NOs 2-NOs3 | 3-NO3

1 Hcl - - -

2 C-H 1.6/1.0 | 1.6/1.0|1.6/1.0
3 S+H 1.8/1.1 | 1.7/1.1|19/1.1
4 H-O 07/1.1 |08/12]08/1.1
5 C--C 1.6/1.7 |1.6/1.7|1.6/1.7
6 H+N 08/14 |1.1/15]/1.6
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4. Intermolecular interaction energies and energy frameworks

Table S5. — Illustrations of orientations, corresponding interactions and interaction energies (in kcal/mol), used
to describe the packing in the crystal structure of 1-Cl

Orientation Interactions Interaction Energy

(kcal/mol)
1
N-H---Cl
Cl-H-N -25.1
2
C-H--Cl
ClH-C -13.8
3
-
Cl--H-C —4.1
C-H--Cl
4
-3.2
S--H-C
5
Cl-S -1.3
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Table S6. — Illustrations of orientations, corresponding interactions and interaction energies (in kcal/mol), used

to describe the packing in the crystal structure of 2-Cl

Interaction Interaction
Orientation Interactions Energy Orientation Interactions Energy
(kcal/mol) (kcal/mol)
1 = 3A e
__*N""'\);;"Liv e
: &3‘& g | gBC Ty C-H---Cl
@ ¥ lakg Cl---H-N —222.6 T, o -177.1
o X, | crHC B §cl
e ® S 9
L b CL'
1A 4 °
* . - L .y
- :“*“ @ * - .\.
$¥y o
b > o £ N-H--Cl -222.6 e Cl--H-C ~149.9
g B p t_}-’t
poZe o C-H-Cl 2T N )
g od T2 &Y L
7,
e
2 4A
L4 L
o ® e
LS ® h oy
@ _'L‘ﬁ!" C-H ’b -
. P g -180.7 & ¥y C-H--Cl ~149.9
,-.: J J:,;:“E"'» x C_H " "\
o SRAL 6% -
T [
ce
°
2A
> o @
L
S wCl
S s L n---Cl 1635
_‘_:}r‘ &y'_‘ 6.2 A
o
3 % 6
W ¢ ~
w " ° ©
"‘ﬂf’v ' ClS 177.1 4 ¥ o I 186.2
...J.Ef.#"{ Cl---H-C —Hh I\rd:":f T —100.
- 3 T L 4 | C-H---Cl
o oL Yk
o © P .

*Interactions denoted with the letter A are duplicated due to symmetry.
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Table S7. Illustrations of orientations, corresponding interactions and interaction energies (in kcal/mol), used to

describe the packing in the crystal structure of 3-Cl

Interactio Interactio Interactio
Orientation n Energy Orientation
ns ns
(kcal/mol)
1
3A (Y °
° : o\ g =N
o, }E’:I\:-’ Cl---H-N .__ \;3;'% & Cl---S
YI b ‘._:‘,—}\ Cl---H-C -218.2 ._{h%!.- Cl---H-C
S lad Y ¢ NI%
& & ; o
9 y
C
1A y 4 o
" 'y g
Ak, Fo& Wi CF 4F
v . 'K""""v- < J .';"I),-
B .5 WA NAH-CL 180 A Cl-H-C
-A.A_.W_i C*H 1 e |
FL < P
- uﬁ. . .l.'. . : o
[
2 4A P
e @ .'.
¥ .. o
/ .- s
“-&k‘? ‘: C-H---Cl 1806 el %ﬁ(-.. Pe C-H---Cl
% :{; C-H--Cl Ly RLLS
LA l'ur Yuv‘ﬁg"-‘*
N Ty £.x
]
2A 5
3. . b
o W & 3
~zr ol Cl---H-C %flr‘xf Cl-xm
‘?f* —-180.6 #
;R Cl---H-C = g Cl-xm
ol g o ¢ e° o
9e, (_"(_\‘t P
3 ¥ 6
v & :
g i ! , @° [
; “\}; A “E;}' C-H---Cl
AN 2 _181.6 ity C-HCl
prrye - S---Cl B¢ AL S
s .. D C-H---Cl

*Interactions denoted with the letter A are duplicated due to symmetry.
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(kcal/mol)

—-181.6

—-147.5

—-147.5

—-164.6
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Table S8 — Illustrations of orientations, corresponding interactions and interaction energies (in kcal/mol), used

to describe the packing in the crystal structure of 1-NO3

Interacti Interactio Interactio Interactio
Orientation ns eracio Energy Orientation ns n Energy
(kcal/mol) (kcal/mol)
I 8
O---H-C
N-H--0 ~135.8 o 73
2 9
N-H~O  -137.6 O H-C 17
3 10
C-H-0
C-H-0 10322 -0 1154
4 1
C-H-0
C-H-O 108.6 cit-o 152
3 12
0 H-C C_H~O
O---H-C -6.1 C—H-O -104.8
6 13
C_H...O C_H...O
C-H-0O -116.2 -94.5
7
H-0 -97.9
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Table S9 — Illustrations of orientations, corresponding interactions and interaction energies (in kcal/mol), used

to describe the packing in the crystal structure 2-NO3

Interactio Interactio Interactio Interactio
Orientation ns n Energy Orientation s n Energy
(kcal/mol) (kcal/mol)
! 9
2 10
N=H:O 198
C_H---O -138.9
3 1
O---H-C
0---H-C -122.8 -20.3
4 12
C-H---O -112.5 915
> 13
C-H---O
C-H--0 -117.2 -17.6
6 14
C-H---O -99.3 O--H-C 2200
7 15
8 16
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Table S10 — Illustrations of orientations, corresponding interactions and interaction energies (in kcal/mol), used
to describe the packing in the crystal structure 3-NO3

Interactio  \nteractio Interactio  1nteractio
Orientation ns n Energy Orientation ns n Energy
(kcal/mol) (kcal/mol)
! 8
N-H---O —-133.7 H--H By
2 9
cH-0 13 O 8.4
3 10
C-H---O
C_H---O -127.5 C-H--0 -14.9
4 11
O---H-C
C-H---O -110.4 O _112.6
> 12
O---H-C
O---H-C —-86.6 O LG 952
6 13
C-H--0 -93.9 C-H--O —-105.8
7
C-H---O -99.8
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1-Cl 2-Cl 3-Cl

1-NO, 2-NO, 3-NO,

Figure S31. Electrostatic potential maps mapped on the Hirshfeld surface for all complexes.

1-Cl

Figure S32. Total energy-framework diagrams for a cluster of nearest-neighbour molecules of investigated
complexes 1-3-Cl and 1-3-NOs. All diagrams use the same cylinder scale of 10 for energies (blue cyliders for

total and yellow cylinders for positive destabilizing energies).
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Table S11. Energy of interactions of pairs of molecules in the crystal structure of 1-Cl based on
B3LYP/DGDZVP energy model

N | Symop R Electron Density |E_ele |E_pol |E_dis |E_rep |E_tot
1|-x-y,-2 5.64 | B3LYP/DGDZVP |-171.2 | -49.3 | -80.5 | 174.2 | -180.0
1]%Y:2Z 6.69 | B3LYP/DGDZVP | -92.5| -24.5| -82.6 | 98.4|-127.1
1| X, -Y,2 11.14 | B3LYP/DGDZVP -2.3| -34| -31.4| 28.2| -20.2

2| -x, y+1/2, -z+1/2 | 9.50 | B3LYP/DGDZVP -159| -50| -13.0| 17.9| -20.8
2| -x, y+1/2, -z+1/2 | 8.91 | B3LYP/DGDZVP -3.7| -3.5| 9.7 40| -12.5

1|x, -y, -2 9.46 | BALYPDGDZW | -28.5| -11.2| -20.9| 38.3| -40.8
2|x,v,2 14.15 |BRYPDGDZW | -0.2| -1.5| 86| 53| -55
2|x, -y+1/2,z+1/2 | 9.54|B3LYPDGDZW | -39.7 | -12.5| -30.8| 37.3| -55.0
2{x,v,2 7.41 | BAYPDGDZW | 20.6| -60| -9.5| 19| 10.3

*Total energy (E_tot) represent the sum of individual components with scaling factors (k_ele = 1.057;
k_pol =0.740; k_dis = 0.871; k_rep = 0.618), while individual components are not scaled. For color code see
Figure S31.

Table S12. Energy of interactions of pairs of molecules in the crystal structure of 2-Cl based on
B3LYP/DGDZVP energy model

Symop R Electron Density [E_ele |E_pol |E_dis |E_rep |E_tot
-x+1/2, -y+1/2, -z | 11.25 | B3LYP/DGDZVP | 574.4| -58.5| -18.0 4.0 | 550.9
X, <Y, 2 7.34 | BALYP/DGDZVP | 548.4 | -76.5|-123.8 | 127.8 | 494.3

x+1/2, y+1/2, 2z 11.73 | B3LYP/DGDZVP | 481.2 | -43.1| -32.5| 24.5| 463.7
- 8.27 | B3LYP/DGDZVP | -618.0 | -72.6 | -10.0 | 13.1|-707.7
- 7.36 | BLYP/DGDZVP |-667.3 | -132.3 | -27.1| 35.4|-805.2
3 7.45 | B3LYP/DGDZVP |-862.4 | -163.1| -30.7 | 103.5 | -995.2
9.60 | B3LYP/DGDZVP | -648.4| -70.3| -12.6 | 22.0 |-734.8
X: ¥ Z 14.41 | B3LYP/DGDZVP | 408.1| -21.4| -12.5| 11.9| 412.0

LU T I O S N

L8] %] (] -
]

*Total energy (E_tot) represent the sum of individual components with scaling factors (k_ele = 1.057;
k_pol =0.740; k_dis = 0.871; k_rep = 0.618), while individual components are not scaled. For color code see
Figure S31.
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Table S13.

Energy of interactions of pairs of molecules in the crystal structure of 3-Cl based on
B3LYP/DGDZVP energy model

N | Symop R Electron Density |E_ele |E_pol (E_dis |E_rep |E_tot
XY, 2 14.33 | B3LYP/DGDZVP | 399.8 | -18.0 -7.4 4.9 | 406.1
x+1/2, -y+1/2, -z | 10.74 | B3LYP/DGDZVP | 587.7 | -66.3 | -24.4 8.6 | 556.3
Xy Yy -2 7.46 | B3LYP/DGDZVP | 549.2 | -69.5|-109.0 | 106.7 | 500.1
X+1/2, y+1/2, 2 11.60 | B3LYP/DGDZVP | 492.2 | -46.8 | -34.2| 26.9 | 472.7
- 8.16 | B3LYP/DGDZVP | -641.7 | -79.6 | -11.8| 19.6 |-735.6
- 7.56 | B3LYP/DGDZVP | -679.4 | -129.0 | -24.4| 28.1|-817.7
- 9.49 |B3LYP/DGDZVP |-648.4| -71.6| -13.1| 24.9|-734.6
- 7.33 | B3LYP/DGDZVP |-839.8 | -161.5| -28.9| 92.6 |-975.4

*Total energy (E_tot) represent the sum of individual components with scaling factors (k_ele = 1.057;
k_pol =0.740; k_dis = 0.871; k_rep = 0.618), while individual components are not scaled. For color code see

Figure S31.

Table S14. Energy of interactions of pairs of molecules in the crystal structure of 1-NO3 based on
B3LYP/DGDZVP energy model

N |Symop |R Electron Density [E_ele |E_pol |E_dis |E_rep |E_tot
1]- 6.21 | B3LYP/DGDZVP |-989.8 [ -284.1| -16.7 | 68.2|-1229.1
1|-x,-y,-z| 10.89 |B3LYP/DGDZVP | 572.5| -69.0| -67.0| 84.7| 548.2
2|xv2 12.58 | B3LYP/DGDZVP | 459.9 | -33.1| -10.2 1.6 | 453.8
1|-x,-y,-z| 11.52 | B3LYP/DGDZVP | 526.8 | -42.9 6.5 0.1| 519.6
1|-x,-y,-z| 7.11|B3LYP/DGDZVP | 560.4| -81.1|-105.7 | 103.1| 504.1
1]- 8.63 | B3LYP/DGDZVP | -721.1 | -100.7 43| 11.3| -833.8
3 7.03 | B3LYP/DGDZVP -2.6 6.4| -144| 19.8 -7.8

*Total energy (E_tot) represent the sum of individual components with scaling factors (k_ele = 1.057;
k_pol =0.740; k_dis = 0.871; k_rep = 0.618), while individual components are not scaled. For color code see
Figure S31.
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Table S15. Energy of interactions of pairs of molecules in the crystal structure of 2-NQO3 based on
B3LYP/DGDZVP energy model

N |Symop R Electron Density | E_ele |E_pol |E_dis |E_rep |E_tot
1|, -y, 2 7.67 | BLYP/DGDZVP | 534.8 | -68.2| -93.7| 82.8| 484.5
1| x,-y, -2 14.93 | BAYP/DGDZVP | 342.3 | -14.4| -17.6 | 17.5| 346.7
2|x,v,2 11.92 | B3LYP/DGDZVP | 500.1| -50.7 | -23.9| 20.0 | 482.8
1| x, -y, 2 6.96 [ BLYPDGDZVP | 562.9 | 87.2 | -116.9 | 114.6 | 499.6
1]- 6.94 | B3LYP/DGDZVP | -394.3 | -58.6 | -17.9| 22.2-462.2
1|- 8.60 |B3LYPDGDZVP |-298.2 | -27.7| -4.7| 6.3|-336.0
1]- 6.46 |BLYPDGDZW | -10.9| -6.4| -12.8| 12.1| -19.9
1]- 9.35 | B3LYP/DGDZVP 57| 43| 56| 31| -0.1
2| -x, y+1/2, z+1/2 | 12.46 | BLYP/DGDZWP | 516.4 | -42.0 | -10.4| 3.4/ 508.0
1|- 8.34 |B3LYPDGDZWP |-387.3| -36.6 | -9.0| 11.5|-432.3
1]- 6.17 | BLYP/DGDZWP | -511.1| -98.6 | -25.6 | 79.2|-586.7
1]- 8.24 | B3LYP/DGDZVP 12| 41| -43| 11| -48
1]- 8.95 [BALYPDGDZW | 144| 46| 49| 28| 9.3
2| x, -y+1/2, z+1/2 | 12.24 |BALYP/DGDZWP | 471.9 | -36.6 | -37.8 | 35.8| 461.0
1|, -y, 2 12.97 | BLYP/DGDZWP | 485.4 | -42.9 | -19.2| 11.7| 472.0
1|- 6.27 | BALYP/DGDZVP | -508.4 | 88.5 | -22.6 | 58.4|-586.6
1]- 7.54 |BAYPDGDZWP | 25.5| 47| -5.0| 33| 212
1|- 6.93 | B3LYPDGDZVP | -449.0 | 60.7 | -13.6 | 18.1(-520.3
1|- 8.73 |BLYPDGDZW | -37.2| -6.5| -5.1| 7.6| -43.8
1]- 8.65 | B3LYPDGDZWP |-360.8 | -28.8 | -6.2| 9.7|-402.2
1|- 9.14 [B3LYP/DGDZVP | -309.2 | -25.6 | -5.4| 6.6 |-346.5
1]- 8.62 |BALYPDGDZWP |-346.7 | -28.0 | -4.2| 2.7/|-389.3
1]- 9.77 |B3LYPDGDZWP | -10.9| -20| -1.4| 0.2 -14.2

*Total energy (E_tot) represent the sum of individual components with scaling factors (k_ele = 1.057;
k_pol =0.740; k_dis = 0.871; k_rep = 0.618), while individual components are not scaled. For color code see
Figure S31.
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Table S16. Energy of interactions of pairs of molecules in the crystal structure of 3-NOs based on
B3LYP/DGDZVP energy model

N | Symop R Electron Density |E_ele |E_pol |E_dis |E_rep |E_tot
1|- 10.13 | B3LYP/DGDZVP 26| -7.1| 44 0.6 13.1
1|-x,-y, -2 9.92 | B3LYP/DGDZVP 5429 | -66.9| 48.6 | 27.3| 499.0

2 | x+1/2, y+1/2, -z+1/2 | 9.91 | B3LYP/DGDZVP | 493.5 | -46.5 | -36.5| 20.8 | 468.4
2 | -x+1/2, y+1/2, -z+1/2 | 13.42 |B3LYP/DGDZVP | 418.7 | -23.5| -7.6 | 6.3| 422.6

if- 7.61 | B3LYP/DGDZVP 55| -6.0( -11.8| 126 -1.2
1|- 7.71 | B3LYP/DGDZVP -45.2| -15.7 | -15.2| 15.3| -63.2
1|- 9.66 | B3LYP/DGDZVP |-289.5| -28.5| -5.8| 9.9|-326.0
1|y, -2 12.51 | B3LYP/DGDZVP | 419.9 | -30.8 | -26.9 | 20.8 | 410.6
1]- 8.64 | B3LYP/DGDZVP | -307.7 | -25.4| -3.8 1.9 | -346.3
2 | x+1/2, -y+1/2, z+1/2 | 10.49 |B3LYP/DGDZVP | 521.1| -49.9 | -42.1| 26.2 | 493.6
1|x,-y,-2 15.20 | B3LYP/DGDZVP | 417.6 | -22.5| -5.6 3.1| 4219
2%, Y,2 11.75 | B3LYP/DGDZVP | 486.9 | -38.3 | -10.1 1.1| 478.4
1|- 6.61 | B3LYP/DGDZVP 19.4| -7.8| -22.5| 13.8 3.6
1f- 7.04 | B3LYP/DGDZVP -24.1| -13.9| -154| 9.7| -43.2
1]~ 6.21 | B3LYP/DGDZVP |-519.7 | -95.2 | -22.0 | 83.1|-587.7
1]-= 8.96 | B3LYP/DGDZVP | -337.3| -28.1| -5.5 7.2|-377.8

[

- 8.13 | B3LYP/DGDZVP | -404.1| -43.7 | -9.0 | 17.7|-456.5

1= 6.51 | B3LYP/DGDZVP | -467.0 | -70.5 | -16.3 | 31.8 | -540.5
2 | x+1/2, -y+1/2, z+1/2 | 11.72 | B3LYP/DGDZVP | 477.6 | -32.8 | -5.7| 0.4| 476.0
1]- 7.14 | B3LYP/DGDZVP |-367.3 | 41.8| 9.9 | 24.1|-413.0
1]~ 10.08 | B3LYP/DGDZVP €.7| 44| -7.3 29| -14.9
Ll- 7.01 | B3LYP/DGDZVP |-382.9 | -51.9 | -13.7 | 17.3 | -444.6
]~ 6.16 | B3LYP/DGDZVP |-525.2 | -96.7 | -21.2 | 92.5|-588.2

*Total energy (E_tot) represent the sum of individual components with scaling factors (k_ele = 1.057;
k_pol=0.740; k_dis = 0.871; k_rep = 0.618), while individual components are not scaled. For color code see
Figure S31.
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5. Thermal stability

After oxidative degradation of all complexes, the final residue was analyzed by FTIR
spectroscopy. The FTIR spectra of the crude residues are given in Figure S31.
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Figure S33. IR spectra of final residues of oxidative decomposition of all complexes.

6. Photoluminescence and DFT and TD-DFT computational study
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Figure S34. Solid state absorption spectra for the free ligands HLS' (A), chloride-based
complexes 1-3-Cl (B) and nitrate-based complexes 1-3-NOj3 (C). Black line spectra
correspond to HSL! free ligand and the corresponding complexes; red line spectra correspond
to HSL? free ligand and the corresponding complexes and blue line spectra correspond to

HSL?3 free ligand and the corresponding complexes.
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Figure S35. Frontier MOs for optimised HLS!.

Table S17. TD-DFT singlet-singlet excitation calculations for model system of ligand HLS'.

model HSL!

Transition AMnm Oscillator strength Contributions
S, S, 360 0.485 HOMO —» LUMO
S, S, 295 0.137 HOMO — LUMO+1
S, S, 283 0.470 HOMO-1 - LUMO

¥
G i i .
q f!il L}" ‘L\
nm"

Figure S36. Optimized model systems of 1-Cl (left), 1-NO3 (middle), 3-NOs (right).
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Figure S37. Frontier MOs computed for model system 1-CI .

Figure S38. Frontier MOs computed for model system 1-NOs.
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Figure S39. Frontier MOs computed for model system 3-NOs.
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Figure S40. Comparison between experimental absorption and excitation spectra with TD-
DFT singlet-singlet excitations for model system 1-Cl.
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Figure S41. Comparison between experimental absorption and excitation spectra with TD-
DFT singlet-singlet and lowest singlet-triplet excitations for model system 1-NQs.
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Figure S42. Comparison between experimental absorption and excitation spectra with TD-
DFT singlet-singlet and lowest singlet-triplet excitations for model system 3-NOs.
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Figure S43. Frontier MOs computed for model system 1-Cl-ext.
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Figure S44. Resulting absorption spectra for HLS! and HLS? ligands and complexes 1-3-Cl
and 2-3-NO3
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XYZ coordinates for optimized model system 1-Cl
35

4.20804  -0.34222 6.51851
4.56865 -1.34455 6.71290
4.09305 0.56649 7.56003
4.34524 0.26370 8.56840
3.67549 1.86820 7.30452
3.59505 2.58079 8.11567
3.37378 2.25404 6.00391
3.05362 3.26679 5.79583
3.48498 1.34874 4.95904
3.23576 1.65597 3.95232
3.90299 0.04031 5.20959
4.00612  -0.93115 4.11464
3.69791 -2.25707 4.20064
3.30008  -2.79673 5.04213
4.43278  -1.53358 2.02064
5.78487 0.07402  -0.79534
5.74318  -0.62962  -1.62614
6.33661 1.41069  -1.00366
6.84470 3.43580  -0.03463
6.82970 4.03157 0.86963
7.37237 3.92462  -1.22740
7.77522 4.92681 -1.27102
7.36518 3.10080  -2.34314
7.76415 3.44837  -3.28721
6.84170 1.81898  -2.23429
6.82561 1.14637  -3.08200
4.42006  -0.53758 2.85202
4.86406  -1.39254 0.71937
5.37437  -0.21108 0.37924
6.33808 2.21674 0.06690
3.94248  -3.05479 2.68184
3.29377 2.42066 1.42576
6.88066 1.84224 3.37471
5.24738 1.43861 1.92838
476596  -2.14218 0.04809
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XYZ coordinates for optimized model system 1-NO3
35

4.20804  -0.34222 6.51851
4.56865 -1.34455 6.71290
4.09305 0.56649 7.56003
4.34524 0.26370 8.56840
3.67549 1.86820 7.30452
3.59505 2.58079 8.11567
3.37378 2.25404 6.00391
3.05362 3.26679 5.79583
3.48498 1.34874 4.95904
3.23576 1.65597 3.95232
3.90299 0.04031 5.20959
4.00612  -0.93115 4.11464
3.69791 -2.25707 4.20064
3.30008  -2.79673 5.04213
4.43278  -1.53358 2.02064
5.78487 0.07402  -0.79534
5.74318  -0.62962  -1.62614
6.33661 1.41069  -1.00366
6.84470 3.43580  -0.03463
6.82970 4.03157 0.86963
7.37237 3.92462  -1.22740
7.77522 4.92681 -1.27102
7.36518 3.10080  -2.34314
7.76415 3.44837  -3.28721
6.84170 1.81898  -2.23429
6.82561 1.14637  -3.08200
4.42006  -0.53758 2.85202
486406  -1.39254 0.71937
5.37437  -0.21108 0.37924
6.33808 2.21674 0.06690
3.94248  -3.05479 2.68184
3.29377 2.42066 1.42576
6.88066 1.84224 3.37471
5.24738 1.43861 1.92838
476596  -2.14218 0.04809
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XYZ coordinates for optimized model system 3-NO3
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20.982000
21.768000
20.994000
20.967000
19.753000
18.569000
18.520000
17.462000
16.690000
17.472000
18.654000
18.689000
19.776000
20.560000
16.309000
15.000000
14.719000
15.311000
16.390000
15.670000
17.676000
17.859000
17.186000
19.103000
19.257000
20.080000
20.912000
19.814000
20.485000
16.474000
15.210000
16.330000
18.637000
13.934000
14.545000
12.080000
11.678000
11.607000
12.038000
13.531000
14.578000
14.397000
15.882000
16.570000
16.184000
15.133000

&3

27.261000
27.607000
27.503000
26.305000
27.843000
27.982000
27.683000
28.549000
28.661000
28.965000
28.785000
29.028000
28.254000
28.169000
29.560000
29.267000
28.642000
30.924000
33.734000
34.050000
34.446000
35.652000
36.028000
36.286000
37.112000
35.689000
36.093000
34.466000
34.056000
30.527000
31.913000
32.654000
33.860000
30.191000
32.280000
34.160000
33.412000
34.336000
34.933000
33.841000
34.386000
34.991000
34.051000
34.442000
33.138000
32.605000
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27.766000
28.197000
26.837000
27.849000
28.422000
27.730000
26.851000
28.306000
27.799000
29.645000
30.354000
31.251000
29.753000
30.245000
30.288000
30.036000
29.407000
31.742000
33.472000
33.968000
33.416000
34.066000
34.585000
33.910000
34.310000
33.176000
33.078000
32.571000
32.074000
31.281000
32.677000
32.795000
32.675000
31.015000
32.808000
29.829000
30.277000
29.012000
30.396000
29.514000
30.233000
30.916000
29.958000
30.446000
28.959000
28.215000
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15.313000
13.830000
13.141000
17.577000
18.151000
17.724000
19.598000
20.850000
21.748000
20.181000
20.871000
21.790000
20.171000
20.617000
18.816000
18.327000
18.193000
17.274000
18.409000
20.580000
20.113000
18.850000
19.791000
21.104000
18.085000
25.215000
25.742000
24.972000
25.725000
23.917000
24.730000
23.742000
23.190000
23.036000
23.107000
24.049000
22.034000

32.010000
32.950000
32.582000
32.716000
32.610000
32.808000
32.021000
30.882000
30.682000
30.664000
30.246000
30.102000
30.045000
29.771000
30.253000
30.116000
30.674000
30.812000
32.390000
31.623000
31.369000
30.887000
32.060000
31.245000
31.892000
26.412000
25.945000
25.807000
27.139000
26.292000
25.829000
26.957000
25.667000
27.613000
27.869000
26.912000
27.952000
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27.523000
28.494000
27.990000
28.685000
27.472000
26.670000
29.304000
32.340000
32.206000
33.618000
34.745000
34.711000
35.923000
36.692000
35.949000
36.728000
34.777000
34.790000
29.747000
30.159000
31.420000
33.641000
27.602000
29.954000
31.814000
32.022000
32.675000
31.316000
31.658000
33.881000
34.096000
34.551000
33.852000
32.140000
31.249000
32.631000
32.716000



