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Table S1. Crystallographic data and ellipsoid plot for NPX-01-2HCIO,

Crystals NPX-01-2HCIO,4
CCDC 2338599
Formula CgHoCILN 1401,
Formula weight 565.20
Temperature 298.15 K
Crystal system monoclinic
Space group P2/n
plg-em! 1.802
a/A 6.1365(2)
b/A 13.3475(4)
c/A 12.6025(4)
a/(°) 90
PI(®) 92.164(3)
(%) 90
Goodness-of-fit on F2 1.084
R 0.0497
wR 0.1455
stk o foon = 238
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Figure S1. The asymmetric unit of NPX-01-2HCIO,.
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Figure S2. The layer structure contained in NPX-01 cations.

Table S2 The torsion angles of compound NPX-01-2HCIO4

Parameter Bond angles (A) Parameter Bond angles (A)
C00C-N002-N003-C00G 176.2(2) CO0F-N002-N003-C00G 5.7(3)
N003-N002-C00C-N006_a 170.1(2) CO0F-N002-C00C-N009 159.2(3)
N003-N002-CO0F-N005 176.0(2) N003-N002-CO0F-CO0H -3.8(3)
C00C-N002-CO0F-CO0H -172.7(2) N002-N003-C00G-NOOE 174.2(2)
C00C_a-N006-N009-C00C 0.2(4) N002-N003-C00G-CO0H -5.1(3)
0004-N008-CO0H-COOF 0.6(4) 0004-N008-CO0H-C00G -177.5(3)
0O00B-N008-CO0H-C00G 2.8(4) N006-N009-CO0C-N002 178.6(2)
N002-CO0F-CO0H-N008 -177.8(2) N002-CO00F-CO0H-C00G 0.6(3)
N005-CO00F-CO00H-C00G -179.1(3) NO003-C00G-CO0H-NO008 -178.8(2)
NOOE-C00G-C0O0H-N008 2.0(5) NOOE-C00G-CO0H-COOF -176.4(3)
N003-N002-C00C-N009 -8.9(3) 0O00B-N008-CO0H-COOF -179.1(3)
CO0F-N002-C00C-N006_a -21.8(4) N006-N009-C00C-N006_a -0.3(4)
C00C-N002-CO0F-N005 7.0(4) N005-CO0F-CO0H-N008 2.5(5)
N009-N006-C00C_a-N009_a -0.3(4) N003-C00G-CO0H-COOF 2.9(3)

Table S3 Hydrogen bonds of compound NPX-01-2HCIO,

D-H--A dD-HYA  dH-AYA  dD-AYA  <(DHA)°
N003-H003---000D 0.86 2.08 2.784(3) 139
N005-HOOA---O00B 0.86 24 3.056(3) 133
N005-HOOA--N006 0.86 2.24 2.827(3) 126
NO005-HO00B---0004 0.86 2.28 2.816(3) 121
N005-H00B---O00I 0.86 2.3 3.102(5) 156
NOOE-HO00C:--O00A 0.86 2.11 2.968(4) 176
NOOE-H00D---O00B 0.86 2.24 2.781(4) 121
NOOE-HO0D---0007 0.86 2.31 3.087(4) 150

S2



Table S4. Crystallographic data and ellipsoid plot for NPX-02-2HCIO,

Crystals NPX-02-2HCIO,4
CCDC 2338600
Formula Ci2H15CN 15016
Formula weight 741.34
Temperature 298.15 K
Crystal system monoclinic
Space group P2,/c
plg-em! 1.856
a/A 14.8517(3)
bIA 15.5923(3)
/A 12.3844(2)
al(®) 90
B/ 112.337(2)
7/(°) 90
Goodness-of-fit on F2 1.043
R 0.0645
wR 0.2095
5 B e R RS Toop = 238
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Table SS The torsion angles of compound NPX-02-2HCIO,4

Parameter Bond angles (A) Parameter Bond angles (A)
O4AA-N1-C8-C7 -176.3(3) N9-C1-C3-N13 -179.9(3)
O6AA-N1-C8-C9 -177.1(3) N12-C1-C3-C2 179.2(3)

N4-N3-C9-N2 -176.9(3) N11-C2-C3-N13 -3.6(6)
N3-N4-C6-N8 174.2(2) N4-C7-C8-C9 0.8(3)
N3-N4-C7-N5 -178.7(3) N1-C8-C9-N2 -1.5(6)
O3AA-N13-C3-C2 179.9(3) C7-C8-C9-N3 -3.0(4)
C5-N6-C6-N4 -178.0(3) N16-C10-C11-N17 -2.6(6)
C5-N7-C4-N10 178.2(3) N17-C11-C12-N18 0.2(6)
C6-N8-C4-N7 2.6(4) O4AA-N1-C8-C9 3.1(5)
C4-N8-C6-N6 -3.0(4) C9-N3-N4-C6 -170.4(3)
N10-N9-C1-N12 -176.7(3) N4-N3-C9-C8 4.0(3)
N9-N10-C2-C3 4.1(3) C7-N4-C6-N6 -170.5(3)
N9-N10-C4-N7 174.1(3) N3-N4-C7-C8 1.7(3)
C2-N10-C4-N8 178.6(3) C6-N6-C5-N7 2.4(4)
O3AA-N13-C3-Cl -2.3(5) C5-N6-C6-N8 0.8(4)
C12-N14-N15-C10 -1.3(4) C4-N7-C5-N6 -2.7(5)
C12-N14-C5-N6 3.7(5) C6-N8-C4-N10 -175.6(3)
N15-N14-C12-C11 0.9(4) C1-N9-N10-C2 -5.4(3)
N14-N15-C10-N16 -178.3(3) N10-N9-C1-C3 4.3(4)
O7AA-N17-C11-C12 4.0(5) C4-N10-C2-N11 -1.0(5)

Table S6 Hydrogen bonds of compound NPX-02-2HCIO,4

D-H--A dD-HYA  dMH--AYA  dD--AYA  <(DHA)°
N2-H2A---05 0.86 2.33 3.086(5) 146
N2-H2B--04AA 0.86 2.26 2.804(4) 121
N2-H2B:-06 0.86 2.28 3.052(6) 150
N3-H3:-05 0.86 2.38 3.085(6) 139
N3-H3:--O4AA 0.86 2.46 2.935(4) 116
N5-H5A--N8 0.86 2.22 2.808(4) 126
N5-H5A--02 0.86 2.56 2.946(6) 108
N5-H5B--01 0.86 2.28 3.011(7) 142
N5-H5B:-O6AA 0.86 2.29 2.825(4) 121
09-H9A--N9 0.89 2.03 2.696(6) 131
09-H9B- 04 0.85 2.07 2.891(6) 164
010-H10A--"N15 0.85 2.41 3.150(8) 145
010-H10B--09 0.85 2.04 2.786(9) 145
NI11-HI1A N7 0.86 2.04 2.642(4) 126
N11-H11B--02AA 0.86 2.21 2.758(4) 122
N11-HI1B:-Ol 0.86 2.13 2.928(6) 154
N12-HI2A--08 0.86 2.58 3.188(5) 129
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Figure S3. Ozawa curves of NPX-01 (a) and NPX-02 (b).
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Figure S4. 3C NMR of NPX-01 (D,SO4-d,)
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Figure S5. 3C NMR of NPX-02 (D,SO4-d>)

S5



@ (b) (PX-02-21C]
. NPX-012HCIO, o sl S rselon
» 243.8°C w
283.4 °C

z =
g g
E £
g
s =
E g
= =

T T T T T L] T T

100 200 300 400 500 100 200 300 400 500

Temperature(°C) Temperature (°C)

Figure S6. DSC curves of (a) NPX-01-2HCIO,4 (b) NPX-02-2HCIO,

Calculation procedures for heat of formation

Computations were carried out by using the Gaussian09 suite of programs.l'l The elementary
geometric optimization and the frequency analysis were performed at the level of Becke three
Lee-Yan-Parr (B3LYP) Functionals?! with 6-31+G** basis set.}JAll of the optimized structures
were characterized to be local energy minima on the potential surface without any imaginary
frequencies. Then, the single-point energies of optimized structures were accessed under the level
of MP2/6-311++G**. The predictions of heats of formation (HOF) were implemented via
designed isodesmic reactions. The isodesmic reaction processes, i.e., the number of each kind of
formal bond is conserved, are used with application of the bond separation reaction (BSR) rules.
The molecule is broken down into a set of two heavy-atom molecules containing the same
component bonds. The isodesmic reactions used to derive the HOF of these compounds are in

Scheme S1.
HaN H,oN

=N NN ] NO,
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Scheme S1. Isodemic reaction for computing the HOF
The change of enthalpy for the reactions at 298 K can be expressed as:
AHaos = Y AeHp — Y AeHR (1)
Where A¢Hyr and A¢Hp are the HOF of reactants and products at 298 K, respectively, and
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AH,gg can be calculated using the following expression:
AH,05=AE295+A(PV) =AEytAZPE+AH+ANRT 2)
Where E| is the change in total energy between the products and the reactants at 0 K; AZPE
is the difference between the zero-point energies (ZPE) of the products and the reactants at 0 K;
AHr7 is thermal correction from 0 to 298 K. The A(PV) value in eq (2) is the PV work term. It
equals AnRT for the reactions of ideal gas. For the isodesmic reactions, An = 0, so A(PV) = 0. On
the left side of Eq. (1), apart from target compound, all the others are called reference compounds.
The HOF of reference compounds are available either from the experiments*¢! or from the high
level computing like G4(MP2)-6x71.
For ionic energetic compounds, the HOF can be simplified by eq 3:
AH{(salt,298 K) = AH(cation, 298 K) + AH{(anion,298 K) - AH|. 3
where AH| is the lattice energy of the salts that can be predicted by the formula suggested by
Jenkins et al. as:
AHy = Upor + [ p(aM/2 - 2) + g(nX/2 - 2)]RT @)
where nM and nX depend on the nature of the ions Mp+ and Xq—, respectively, and are equal
to 3 for monatomic ions, 5 for linear polyatomic ions, and 6 for nonlinear polyatomic ions. The
equation for lattice potential energy UPOT (kJ mol™!) is as follows:
Uror (kJ mol™) =7 (pn/M)"> + 8 (%)
where p (g cm™) is the density and M (g mol™") is the chemical formula mass of the ionic
material. For 1:1 (charge ratio) salts, the coefficients y and & are 1981.2 kJ mol™'-cm and 103.8 kJ
mol™!, respectively.[®]
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