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Table S1. The heats of formation (HOF) for N-amino and N-trinitroethylamino nitroazoles

Compounds Eo ZPE Ht HoF(gas)

[Hartree/Particle] ~ [Hartree/Particle]  [Hartree/Particle] [kJ mol™]
4 0.09069 0.099104 0.0870624 231.11472
5 0.092505 0.103419 0.0888048 243.74523
6 0.092159 0.103469 0.08847264 262.59369
7 0.090571 0.103771 0.08694816 404.71982
8 0.094698 0.108776 0.09091008 622.08289
10 0.157737 0.182037 0.15142752 565.58553
12 0.155427 0.176842 0.14920992 209.95117
13 0.153269 0.171875 0.14713824 212.67323
15 0.10892 0.121503 0.1045632 249.36925
16 0.172196 0.195017 0.16530816 184.58040
17 0.078226 0.086692 0.07509696 279.16537
18 0.09562 0.105348 0.0917952 247.56112
19 0.141304 0.159818 0.13565184 240.26836
20 0.158003 0.178156 0.15168288 201.80977
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Figure S1. Ball and stick packing diagram of 10 viewed down the b axis. The dashed lines
indicate strong hydrogen bonding.
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Figure S2. Ball and stick packing diagram of 11 viewed down the b axis. The dashed lines
indicate strong hydrogen bonding.

Figure S3. Ball and stick packing diagram of 15 viewed down the a axis. The dashed lines
indicate strong hydrogen bonding.
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'H, C, ™ N NMR, ®*N-'H HMBC, and DSC for N-amino and N-trinitroethylamino nitroazoles
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Sample: 15 1-Nh2 4-NO2 praozle File: C:...\015 1-Nh2 4-NO2 praozie.001
Size: 1.0000 mg DSC Operator: ping
Method: Ramp Run Date: 30-Apr-2013 14:18
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Sample: 3,4dinitro 5-cyano pryazole

Size: 1.1000 mg
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Sample: 06 1-NH2 3,4dinitro 5N3 TNE File: 006 1-NH2 3,4dinitro 5-azido pryazole...
Size: 0.6000 mg DSC Operator: ping
Method: Ramp Run Date: 07-Feb-2013 15:01
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4-N02 pyrazole TNE

s¢ @ 58 32
3> = =R I3
e 2R & oY m S
g aN o =3 o o N
© o ~ <5 -
Current Data Paraneters
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13 = G
25 0
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a5 228 1
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?1 3.00 usec
L -4.00 68
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SF 300.1300083 Mz
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= s(le o o 2 0.00 Hz
& s||a 8 & P 0.55000 pon/cn
- HZeM 165.07150 Hz/cn
& ~lls - o~
=~ T T T T T ——
pom 10 8 6 4 2
4-NO2 pyrazole TNE
Current Data Paraseters
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axa > 8 2338 BB sl u
- R 3 & 2588383
a8 88a e @ D St F2 - Acquisition Parameters
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H
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13 012 0.00002000 sec
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) 4.00 usec
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CPOPAG2 waltzi6
w2 I
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a2 17.00 0B
213 17.00 68
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F2 - Processing parameters
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558 0
8 5.00 bz
=] 0
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Sample: 015 4iNO2 pyrazole TNE.001
Size: 1.0000 mg

File: C:..\015 4iNO2 pyrazole TNE.001

DSC Operator: ping

Method: Ramp Run Date: 30-Apr-2013 15:20
Instrument: DSC Q10 V9.9 Build 303
30
128.64°C
20
" NO,
) ‘ /_*_ NO,
g 0N N-N
S 2 NO
3 H 2
o 10
i
® 13
]
I
0 <
108.99°C
-10 M T T T T T T
0 50 100 150 200 250 300 350 400
Exo Up Temperature (°C) Universal V4.5A TA Instruments
1, 5-diNH2 3, 4 diNO2 pyrazole
3 2 3
a 3 3
8 < ] ]
“ w wn -
Current Data Parameters
A pinganpH
EXPNO 404
PROCNO 1
2 - A 1sition Parameters
02N nge, e 30504
N Time 16.55
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oW 97.800 usec
0E 6:00 usec
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/ f— D1 1.00000000 sec
==zzzzzs CHANNEL f1 =ssssees
NUCY 1
P 3.00 usec
PL1 ~4.00 0B
SFO1 300.1319559 MMz
F2 - Processing parameters
sI 32768
SF 300.1300083 MHz
WOk (1]
SSB 0
8 5.00 Hz
8 0
C 1.00
10 NMR plot parameters
ﬂ cx 20.00 cm
— —_——— =S o =— cy 9.01 cm
1P 15.024 ppe
\ 1 4509.17 Hz
F2P ~2.010 pom
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2 ‘f m H2em 25562372 Hz/cm
T ¥ v ¥ T T | ¥y T T v T v T 1
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1. 501NH2 3. 4 0iN02 pyrazole
Current Data Parameters
e panganet
mo m 1w MR DY mos N =XPNO 7
- Py R & IS3IZYIRBIASH PROCNO 1
a ~© @ o NRNRNCremnanno _
S § 2 2 =2 - Acquisition Parameters
TT T b Date. 20130504
\/ o
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1
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J " cv
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1
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O,N
=N
HMBC I5N-1H_2225 YP-15 N
O,N—\N-NH,
ppm A__ NH2
350 15
300 !
-zso—% P = 7
203 %
202 @
200
2014

-150

=100+

-50 -

t T
538 536 ppm

Sample: 015 EA 1,5 diNH2 3,4 diNO2 pyra

T
52 5.0 4.8

f
4.6 ppm

File: 015 EA 1,5 diNH2 3,4 diNO2 pyrazole.001

Size: 0.6000 mg DSC Operator: ping
Method: Ramp Run Date: 04-May-2013 10:45
Instrument: DSC Q10 V9.9 Build 303
120
278.54°C
100 275.05°C 4
80 02N
=N
\
5 N~
g ol O N N~NH,
2
3 NH,
(™
B 404
]
T 15
201 253.33°C 280.20°C
e
04
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'20 v T * T T T \d T v v T % T
0 50 100 150 200 250 300 350 400
Exo Up Temperature (°C) Universal V4.5A TA Instruments
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1,5 di-NH2 3, 4 diNO2 pyrazole TNE

N o © @ =
88 ] e
S B §a 28
& B8 I8 S &
= B 58 2a
0o << Q-
Current Data Parameters
NAME panganpH
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PROCNO 1
F2 - Acquisition Parameters
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AL -4.00 0B
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F2 - Processing parameters
s
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68 0
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10 MR plot paraseters
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— i —— — 7
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o 0w s © Dm0 onow £X600 &
- 88 8 8 s B EEE R R PROCND !
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U N< 2 6 14556 5
O,N N No - e e
H 2 3 6.00 usec
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16 s L P
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wereenes CHANMEL 12 =
cPOPRG2 ez
w2 b
PCPO2 100.00 usec
P2 120.00 08
PL12 17.00 08
PL13 17.00 08
SFO2 300.1312005 Mz
F2 - Processing paraneters
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E 754676526 Mtz
woW N
ss8 o
I} 6.00 He
68 0
o 1.00
10 WA plot parameters
o 20.00 cm
L Ees
FIP 220.490 ppm
a1 16639.69 Kz
P ~17.832 ppm
T T ~— T T T 2 -1345.72 W2
pom 200 150 100 50 0 o Rt

26




Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2014

15N_2210 YP-15

ezn g 2
LR £ &
| |
O,N " NO,
§
Daht N No,
NH,
2z 16
|
S e
ppm
T T T = T T T T T =
-50 -100 -150 -200 250 -300 -350 ppm
ON q NO,
HMBC I5N-1H_2212 YP-15 T /—‘—NO
OzNg/N‘N gy
|| H 2
ppm o, - | - NH,
350 16
4 - L - -
-300 |
2504
2004 & »
494 492 490 488 ppm
-150-
-100-}
-50-|
$
o]

T t t t T R T o S e P e [ T P B e S (o
7.0 6.8 6.6 6.4 6.2 6.0 58 5.6 54 52 5.0 4.8 4.6  ppm

27




Electronic Supplementary Material (ESI) for Journal of Materials Chemistry A
This journal is © The Royal Society of Chemistry 2014

Sample: 1,5 diNH2 pyrazole TNE

Size: 0.0000 mg

DSC

File: C:..\011 1,5 diNH2 pyrazole TNE.001
Operator: ping

Universal V4.5A TA Instruments

Method: Ramp Run Date: 20-Apr-2013 13:10
Instrument: DSC Q10 V9.9 Build 303
60
_112.84°C
40
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e
ONTX/ NN NO
—~ H 2
2 NH,
g 201 16
[
‘a 4
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I 4
0 -
'20 v A S T T T T T T T v
0 50 100 150 200 250 300 350 400
ExoUp Temperature (°C)
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17

—8.72976
—7.17688

Curcent Data Parameters
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F2 - Processing parameters
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A
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8

e

10 W48 plot parameters
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o
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[
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1-NH2 3,N02 triazole

Current Data Paraneters

e oinganoC
m ") AN NT OO EXPND.
o o N W @D= MmN PROCNO 1
- 8 2 SERER8BE
8 8 3 SSBARRR 72 - Acauisition Paraseters
v - Date_ 20130419
Tine 0.19
INSTAM spect
030 5 mm NP 1H/13
PULPAOG 2909
0 32768
SOLVENT oMs0
NS 17007
0s 0
swH 17985 511 ke
O N F10RES 0.548877 Wz
2 A0 0.9110004 sec
A6 14595
7:.N o 27.800 usec
\ 9 6.00 usec
N N I3 300.0
-~ 01 1.00000000 sec
N\% N H 2 ant 0.03000000 sec
912 0.00002000 sec
caciuens CHANEL ] séasssss
1 7 NUCt 13C
1 4.00 usec
) 5.00 a8
so1 754752953 maz
R e—
cPopRG2 wltzte
Nuc2 H
PCPD2 100.00 usec
2 120,00 8
pLi2 17.00 o8
pLs3 17.00 o
502 300.1312005 Mz
F2 - Processing paraneters
s1
SF 75.4677782 MH2
wow
§s8 0
s 3.00 bz
68 0
PC 1.00
10 100 plot parameters
o 20.00 ca
J cy 12.17 cn
F1P 220.430 ppn
F1 16639.92 Mz
FoP ~17.832 ppm
—— . . - - —— - e —————— F2 ~1345.72 Wz
PENCH 11.91611 pon/cm
ppm 200 150 100 50 0 HzoN 89926217 Ha/cm

Sample: 001 3-NO2 1NH2 tria File: C:..\001 3-NO2 1-NH2 triazole.001

Size: 1.1000 mg DSC Operator: ping

Method: Ramp Run Date: 17-Apr-2013 11:02
Instrument: DSC Q10 V9.9 Build 303

5
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=N
32358°C
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°
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3 -0+
w
®
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L
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.20 =

138?5-2°C
25 M =
0 50 100 150 200 250 300 350 400
Exo Up Temperature (°C) Universal V4.5A TA Instruments
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1, 5¢1NH2 3-NO2 triazole

oy o wu
i g 2
e g = & =4
& @ ™ ™ 0
o o © ™ N
Current Data Parameters
we pinganoH
EXPND 397
02N PROCNO 1
N F2 - Acquisition Parameters
— Date_ 20130502
Al Time 15.5¢
N N INSTRUM spect
-~ PROBHD 5 mm ONP 1H/13
NI N H 2 PULPROG 29
A0l 32768
SOLVENT DMSD
NS 8
NH, :
SHH 5112.475 Wz
FIDAES 0.156020 Mz
A6 3.2047603 sec
1 8 G 912.3
Dw 97.800 usec
DE 6.00 usec
! 1€ 3
| Ve n 1.00000000 sec
wessnsas CHANNEL f1
NUCY
2 3.00 u
LX) -4.00 08
' SF01 300.1319559 M2
£2 - Processing parameters
| 51 32768
SF 300.1300029 MHz
| ]l
| I ss8 0
| 8 5.00 Hz
" | / l 68 0
,’ | 1 aC 1.00
n L/ B
cx 20.00 cm
A e i e cy 15.43 ¢cm
F1P 15.000 ppm
I\ 1 4501.95 Hz
| / 2 0.000 ppm
=3 ]o‘ F2 0.00 Hz
g ?nl 3| PPMCM 0.75000 ppn/ca
s 2l 1= HICM 225.09750 Hz/cm
5 e
—r ——— S B R R A T = Lo S R R S
ppm 4 12 10 8 ) 4 2
Sample: 003 3-NO2 1,5 diNH2 triazole File: C:..\003 3-NO2 1,5 diNH2 triazole.001
Size: 1.2000 mg DSC Operator: ping
Method: Ramp Run Date: 02-May-2013 20:42
Instrument: DSC Q10 V9.9 Build 303
20

154 02N 274.62°C

&)
=
g NH,
o 104
= 18
©
(]
T
5 244.12°C 290.18°C
0 | Pk T . T T T T T
0 50 100 150 200 250 300 350 400
Exo Up

Temperature (°C) Universal V4.5A TA Instruments
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Current Data Parameters
NaME pinganoC
84

53 2u8EBYS o
& SS9 SEaBa&GR PROCND 1
a
e 88 SSRARIRA £2 - Acquisation Parameters
7 \ date_ 20130610
O,N Tine 20.33
2 TR Spect
N PROBHD 5 =m GNP 1H/13
— PULPAOG 2909
N ‘N 0 32768
~ SOLVENT w50
Y NH2 NS 1033
os ]
W 17985.613 Mz
NH FIORES 0.548877 Wz
2 a 0.9110004 sec
% 18390.4
o 27.800 usec
18 % 6.00 usec
13 300.0 K
ot 1.00000000 sec
att 0.03000000 sec
12 0.00002000 sec
-------- [
Mt 130
Pt 4,00 usec
ALy 5.00 0B
sF01 75.4752953 Mz
asnssnne CHANNEL (2 mesannns
CPOPRG2 itz
M2 "
PCPD2 100.00 usec
A2 120.00 08
L2 17.00 08
L3 17.00 08
02 3001312005 Mz
£2 - Processing paraneters
st 32768
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oK £l
558 [
8 0.50 W2
68 []
PC 1.40
10 N plot paraseters
ox 20.00 cm
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" . F1p 185.000 ppn
F1 13961 5¢ 12
Fp 0.000 pon
— ' — 2 0.00 K
0 PPMCH .25000 poa/cn
ppm 160 140 120 100 80 60 40 20 Wzen 69807684 Hz/cn

3-N02 triazole TNE

~ @ o oo
E & g b
s R b 5 25
g
© ~ < o -
Current Data Parameters
NAME pinganpH
EXPNO 382
PROCNO 1
F2 - Acquisition Paraneters
O.N Date_ 130424
Tine 14.25
2 \/ N NO2 INSTRM spect
— PROBHO 5 ma ONP 1H/13
- /_|_N02 PULPROG 29
N ~ N - N 0 32768
SN NO SOLVENT Co3cN
H 2 NS 8
0s 0
SwH 5112475 he
19 FIDRES 0.156020 Hz
0 3.2047603 sec
a6 1024
oW 97.800 usec
% 6.00 usec
TE 300.0 X
0 1.00000000 sec
sF01 300.1319559 iz
£2 - Processing parameters
| s1 32768
% s 300.1300083 Mz
WOW (1]
358 0
B 5.00 Hz
\ <:] 0
’ PC 1.00
10 NMR plot parameters
o 20.00 cm
S S ey 10.00 cm
1P 15.025 pon
71 4509.48 Wz
Fop -2.009 ppn
3 = a 3 2 -602.99 Hz
& & 3 g oPHCM 085171 opn/cn
g s2eM 25562373 He/en
5 o 5 o
L B B e s I e S e e L T e e
ppm 14 12 10 B 6 a 2 0
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Sample: 002 3-NO2 triazole TNE

Size: 1.0000 mg DSC

File: C:..\002 3-NO2 triazole TNE.001
Operator: ping

Method: Ramp Run Date: 25-Apr-2013 10:53
Instrument: DSC Q10 V9.9 Build 303
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Exo Up

3-ND2 -5-NH2 1-TNE triazole

Temperature (°C)

Universal V4.5A TA Instruments
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O,N l Current Data Parameters
NAME pinganpH
2 N O EXPND 403
- /—|>NO2 PROCNO 1
NN No 2 - acauisition Paraneters
Y H 2 Date_ 20130503
NH Tine 15.45
2 INSTRUM spect
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ULPROG 29
o) 32768
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§ N 8
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a0 3.2047603 sec
RG 812.7
oW 97,800 usec
% 6.00 usec
TE 300.0 K
D1 1.00000000 sec
s=zesues CHANNEL f1 ===
et 1H
) 3.00 usec
PLY 4.00 0B
SFO1 300.1319559 Mz
F2 - Processing parameters
st 32768
f SF 3001300072 Mz
WOW M
I 558 0
18 5.00 Hz
8 0
! PC 1.00
/ I 10 N4 plot parameters
cx 20.00 cm
R A e oY 35.14 ¢m
F1p 15.024 ppm
| 1 \ F1 4509.17 Wz
F2p -2.010 ppm
"‘l 2 8 F2 -603.31 Hz
R 585171 ooncn
g 12 i I O HzeM 255.62372 We/em
Z ol |4
——r—— T T " ——————— T
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ggmpl$:z%%%TNE 3-NO2 1,5 diNH2 triazol DSC File: ..\004 TNE 3-NO2 1,5 diNH2 triazole.001
ize: 1. mg Operator: ping

Method: Ramp Run Date: 03-May-2013 16:39

Instrument: DSC Q10 V9.9 Build 303
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Exo Up Temperature (°C) Universal V4.5A TA Instruments
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