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1. X-ray crystallographic datas
[Na*(ATDT")(H,0),]:

Table S1. Crystallographic data for [Na*(ATDT-)(H,0),].

Empirical formula
Formula weight

Temperature/K
Crystal system
Space group
a/A
b/A
c/A
o/°
B/
v/°
Volume/A3
z
Pcacg/cm?
u/mm?
F(000)
Crystal size/mm3
Radiation
20 range for data collection/®
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (I)]

Final R indexes [all data]

C4H7N12N302
278.21

223.00
orthorhombic
Pbca
12.5111(4)
6.5119(2)
26.0556(7)
90
90
90
2122.78(11)
8
1.741
1.578
1136.0
0.15x0.13x0.11
CuKat (A = 1.54178)
6.784 to 136.482
-15<h<14,-7<k<6,-31<1<31
15454
1927 [Rint = 0.0468, Rgigma = 0.0238]
1927/0/188
1.070
R1=0.0338, wR, = 0.0879
R1=0.0413, wR; = 0.0926

Largest diff. peak/hole / e A3 0.20/-0.28
CCDC: 2378833.
[K*(ATDT")(H,0)]:
Table S2. Crystallographic data for [K*(ATDT")(H,0)].
Empirical formula C4HsKN4,0
Formula weight 276.30
Temperature/K 223.00
Crystal system triclinic
Space group P-1
a/A 6.7583(2)
b/A 7.8975(2)
c/A 9.8534(3)



Volume/A3
z
Pealcg/cm?
u/mm-?
F(000)
Crystal size/mm3
Radiation
20 range for data collection/®
Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (1)]

Final R indexes [all data]

85.648(2)
73.651(2)
87.923(2)
503.13(3)
2
1.824
4.827
280.0
0.13x0.12 x 0.11
CuKo (A = 1.54178)

9.376 to 158.122
8<h<7,-9<k<10,-11<1<12
6944
2084 [Rin; = 0.0483, Rygma = 0.0429]
2084/0/164
1.056
R, = 0.0391, wR, = 0.1035
R, = 0.0480, wR, = 0.1105

Largest diff. peak/hole / e A3 0.33/-0.44
CCDC: 2385568.
[Cs*(ATDT)]:
Table S3. Crystallographic data for [Cs*(ATDT")].
Empirical formula C4H3CsN12
Formula weight 352.09
Temperature/K 223.00
Crystal system triclinic
Space group P-1
a/A 7.6704(2)
b/A 8.0941(3)
c/A 8.4392(3)
a/° 90.8660(10)
B/° 109.2380(10)
v/° 92.4870(10)
Volume/A3 493.98(3)
VA 2
pcalcg/cm3 2.367
u/mm-1 3.750
F(000) 332.0

Crystal size/mm3
Radiation

20 range for data collection/°

0.13x0.12x0.11
MoKa (A =0.71073)
5.04 t0 50.642



Index ranges
Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F2
Final R indexes [I>=20 (l)]
Final R indexes [all data]
Largest diff. peak/hole / e A-3

-9<h<9,-9<k<9,-10<1<10
10547
1790 [Rint = 0.0367, Rsigma = 0.0226]
1790/0/154
1.052
R1=0.0174, wR2 = 0.0434
R1=0.0183, wR2 =0.0438
0.87/-0.38

CCDC: 2376608.



2. IR and NMR Spectures
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Figure S1. IR spectra of ATDT-Li.
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Figure S2. 'H NMR spectra of ATDT-Li.
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Figure S3. 13C NMR spectra of ATDT-Li.

/AT

4000 3800 3800 2400 3200 3000 2800 200 2400 2200 2000 1800

Figure S4. IR spectra of ATDT-Na.
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Figure S6. 13C NMR spectra of ATDT-Na.
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Figure S7. IR spectra of ATDT-K.
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Figure S8. 'H NMR spectra of ATDT-K.
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Figure S9. 13C NMR spectra of ATDT—K.
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Figure S10. IR spectra of ATDT-Rb.
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Figure $12. 13C NMR spectra of ATDT-Rb.
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Figure S13. IR spectra of ATDT—Cs.
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Figure S14. 'H NMR spectra of ATDT—Cs.
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Figure S15. 13C NMR spectra of ATDT—Cs.
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3. Calculational Details

Computations were carried out by using the Gaussian 16 suite of programs.! The theoretical gas
phase enthalpies of formation were calculated used the hybrid DFTB3LYP methods with 6-
311++G** basis set based on isodemic reactions (Scheme S1).
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Scheme S1 Isodesmic reactions for calculating heats of formation.
For energetic salts, the solid-phase heat of formation is calculated based on a Born-Haber energy

cycle (Figure S16)2.

0
Cation+Anion(solid) -AHg » aC(s)+bH;(g)+cNy(g)+dO,(g)

| ,\
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Figure S16. Born-Haber Cycle for the formation of energetic salts.

The number is simplified by equation 1:

H{O (salt, 298 K) = H{ (cation, 298K) + H{° (anion, 298K) — H, (1)
where H\ is the lattice energy of the salts, which could be predicted by using the formula suggested
by Jenkins et al. [Eq. (2)]

Hi = Upor + [p(nm/2 - 2) + q(ny/2 - 2)IRT (2)
where ny and ny depend on the nature of the ions, M3 and X?, 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 Upor [Eq. (3)] has the form:

Upor [k) mol] = y(pm/Mm)Y/3 + & (3)
where py, [g cm3] is the density of the salt, M, is the chemical formula mass of the ionic material,
and values for (g) and the coefficients y (k) mol1 cm) and 6 (kJ mol?) are assigned literature values.3
The solid-state enthalpy of formation for neutral compound can be estimated by subtracting the
heat of sublimation from gas-phase heat of formation. Based on the literature,* the heat of
sublimation can be estimated with Trouton’s rule according to supplementary equation (4), where
T represents either the melting point or the decomposition temperature when no melting occurs
prior to decomposition:

AHgy,=188/) mol iK1 x T (4)
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