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I . X-Ray crystallographic data

Table S1. Crystal data and structure refinement for 3.

3
CCDC No. 2258820
Empirical Formula C7H2l6N4
Formula Weight 903.53
Temperature (K) 150K
Crystal System orthorhombic
Space group Pdd?
b (A) 8.5935(5)
c(A) 14.0338(4)
a(°) 90
B 90
Y (®) 90
Volume (A3%) 6656.3(7)
4 16
Density (g cm?)

3.606
(calculated)
F(000) 6240.0
F(000) 6197.31
Crystal size (mm?) 0.15 x 0.08 x 0.05
Goodness-of-fit on F? 1.052

Final R indexes [[>=2c (I)] R1=0.0389, wR2 =0.1031

Final R indexes [all data] R1=0.0436, wR2 =0.1071
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Il .Copies of "H-NMR and “C-NMR spectra
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Figure S1."H NMR spectrum of 1 in ds-DMSO.
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Figure S2. °C NMR spectrum of 1 in de-DMSO.
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Figure S3."H NMR spectrum of 2 in ds-DMSO.
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Figure S4. °C NMR spectrum of 2 in ds-DMSO.
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Figure S5. "H NMR spectrum of 3 in ds-DMSO.
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Figure S6. °C NMR spectrum of 3 in ds-DMSO.
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Figure S7. "H NMR spectrum of 4 in ds-DMSO.
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Figure S8. °C NMR spectrum of 4 in ds-DMSO.

ITI. IR and DSC Figure of compound 3 and 4

The initial thermal decomposition temperatures (Tz) of 3 and 4 were investigated by

differential scanning calorimetry (DSC) at the temperature of 5°Cmin! in nitrogen

atmosphere.
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Figure S9. IR spectrum of compound 3

S6



2] Enthalpy (normalized): 33.320 J/g
Peak temperature: 246.81 jaC
. Onset x: 244.12 jaC
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Figure S10. DSC scan of compound 3 at 5 °C min
1007 e JVJ/\VW\M“W/"‘W‘ \N\«,N'\«W/V‘MW\\ . -
B AL OV SV \// il Fand WA
o/ W
90] /\ AR / \( !
i | \ / J,
_ ) \ ‘ [ e e
857 - J \ } \] | L; :: |
80° op! ORI
£E0) 5
75 =L Y <
% " \\/} \\ j ‘ g
4 704 T |
"S - © \{ } \/
i s 8
" N g
55 # (
=t
8 5
504 8
&
45
4000 3000 2000 1000
WA (em-1)

Figure S11. IR spectrum of compound 4
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Enthalpy (normalized): 40.534 Jig
Peak temperature: 279.887 j3C
Onset x: 259.604 {aC

Enthalpy (normalized): 16.236 J/g
Peak temperature: 196.118 j3C
Onset x: 187.057 jaC
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Figure S12. DSC scan of compound 4 at 5 °C min™!
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Figure S13. The T+ of compounds TIM, TIPL, 3 and 4 (a), the density of TIM,
TIPL, 3 and 4 (b).

IV.DFT Calculations

Theoretical calculations were performed by using the Gaussian 09 suite of

programs>® 3!, Single point energy (SPE) refinement on the optimized geometries was
performed with the use of M062X/def2tzvp level. For the iodine-rich compounds, the
def2 series basis sets that are based Stromberg et al., are used for optimization®?. The
enthalpy of reaction was carried out by combining the M062X/def2tzvp energy
difference for the reactions®®, the scaled zero-point energies (ZPE), values of thermal
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correction (HT) and other thermal factors. The gas phase heats of formation for four
compounds were obtained by using isodesmic reactions. All of the structures were
characterized to be true local energy minima on the potential energy surface without
imaginary frequencies. The heats of formation in the solid state were further obtained

by using Trouton’s rule according to equation (1) (7 represents either melting point or

decomposition temperature when no melting occurs prior to decomposition) >,

AHsup = 188/] mol 'K~ 'xT

equation (1)

N /4 N— A
—7 N7 NN g NH 2 CH,NH HN® “N
_ )§<N * 7CH, *2NH; —> gCHy * <7| + aNF2 4 \__/
I
| 1
3
I
I H
N N

PN
I—¢ N ONTX
—N —

4

Scheme S1. Isodesmic reactions for 3 and 4.

/' ~NH
| + 8CHy +2NH; — > 7CHy + <7’ + 2CH;NH,  + \ /

Table S2. Calculated total energy (Eo), zero-point energy (ZPE), values of the correction (Hcorr),

and enthalpy of formation in gas-state (HOF) for 3 and 4.

Compound

ZPE Heorr Eo Corrected Eg  AdHgus AHqub AH solia
(a.u.) (a.u.) (a.u.) (kJ mol™) (kJ mol™)

CH4 0.044451 0.048269 -40.450124 -40.40363304 -74.6%

CHsl 0.036296 0.040423 -337.4713491 -337.4323779 14.6%

NH; 0.034034 0.037844 -56.4731351 -56.43665246 -45.92

CH;NH, 0.063602 0.067952 -95.7246632 -95.65925528 -23*?

@H 0.071405 0.076042 -225.9329976  -225.8598118 177.4%

HN/%N 0.071293 0.075953 0.06844128 0.00466 136.1597878

. 0.082558 0.087426 0.07925568  0.004868 1432

)

3 0.087908 0.107609 -2272.168955 -2272.06486 678.439 10.85 676.399

4 0.088596 0.110385 -2553.083904 -2552.97706 965.152 -14.15 967.812

2 Data from NIST WebBook
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V . Design, calculation and characterization of composite

materials
Oxygen balance calculation of composite materials is calculated refer to related

literature®>
n
OB - Z OBiWi
im1

Oxygen balance CaHbOcNdle: OBco2= 1600(c-b/2-2*a)/MW

Table S3. Ratio and iodine content under zero oxygen balance of formulas

Formula Ratio (polyiodide : AP) Iodine content
3+AP (F1) 56 :44 47.33%
4+AP (F2) 56 :44 48.61%
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Figure S14. FTIR spectra of 3, AP and F1 (a), and 4, AP and F2 (b).
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Figure S16. DSC scan of composite F2
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Figure S17. TGA traces for 3, 4 compound and F1, F2 composites. Samples are heated

in nitrogen at 5 ‘C/min
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