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DSC, IR, "H NMR, *C NMR "N NMR Spectra

'H NMR

1-methoxy-5-sminotetrazole
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Current Data Parameters

NAME Joolt
EXPNO a02
PROCNO 1

F2 - Acquisition Parameters

Date_ 20120808

Time 14.28

INSTRUM spect

PAQBHD 5 mm Dual 13C/

PULPROG 2930

0 65535

SOLVENT DMSO

NS 8

0s 0

SHH 6172.838 Hz

FIDRES 0.094190 Hz

20 5.3084660 sec

RG 50.8

oW 81.000 usec

DE 6.00 usec

TE 302.0 K

01 1.00000000 sec

MCREST 0.00000000 sec

MCWAK 0.01500000 sec
= CHANNEL f1 =

NUC1 M

P1 11.00 usec
PLL 3.00 d8
SFO1 300.1316534 Mz

F2 ~ Processing parameters

sI 32766
SF 300.1300011 MHz
(] EM
858 0
L8 0.30 Hz
68 0
PC 1.00
1D NMR plot parameters

20.00 cn
oY 8.00 cm
FiP 10.285 ppm
F1 3086.92 Hz
Fap -0.227 ppm
2 -68.08 Kz
PPMCM 0.52561 ppm/cm
HZCH 157.75034 Kz/cm

current Data Paraneters
NAME

o031
EXPND. 403
PROCND 1

F2 - Acquisition Parameters
20120808

Tine 14.31
INSTRUM spect
PROSHD 5 nm Oual 130/
PULPAOG 29930

k() 65536
SOLVENT coe13

NS EY

0 4

sw 17985511 Kz
FIORES 0.274439 1z
20 1.8218508 sec
RG 812.7

o 27.800 usec
0E 6.00 usec
TE 303.4 K
ot 200000000 sec
a1 0.03000000 sec
DELTA 1.8990998 sec
MCREST 0.00000000 sec
HCHRK 0.01500000 sec

memmmms CHANNEL 1 =smssmss

NUC1
Pt 8.70 user
PLY £.00 0B
SFO1 75.4752953 HHZ
CHANNEL {2 =
CPOPAG2 waltz1b
MuC2 1H
pePD2 £60.00 usec
P2 3.00 0B
PLS2 22.17 0B
PLI3 24.00 UB
5F02 300.1312005 Mz

F2 - Processing paramsters

si 32768
SF 754677750 Mz
DN El

ss8 0

LB 1.00 Hz

8 [

pC 1.40

1D NMR plot parsmeters

3 20,00 cm

oY 10.00 cm

F1P 218.797 ppn

F1 1851211 Hz
F2p -18.525 ppn

F2 -1473.50 Hz
PRHCH, 11.91609 ppn/em

HEZCH £99.28058 Hz/cn
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1- (methoxy) -5-nitroiminotetrazole
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1- [methoxy) ~5-nitroiminotetrazole
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Current Data Paraneters

NAME. Joo11
EXPNO 154
PROCNO 1
F2 - Acauisition Perameters
Date_ 20120110
Time 13.28 ‘
INSTRUM spect
PROBHD 5 mm Dusl 13C/
PULPROG 2630
i’} 65536
SOLVENT oS0
NS 8
oS 0
S 6172.839 Hz
FIDRES 0.094190 Hz
A0 5.3084660 sec
RG 80.5
o 81.000 usec
OE 5.00 usec
TE 301.9 K
D1 1.00000000 sec
MCREST 0.06000000 sec
MCWRK 0.01500000 sec
= CHANNEL f1 =
1H
11.00 usec
@
SFO1 300.1318534 Mz

F2 - Processing parameters
s1

SF 300.1300011 MHz
WO EM
556 0
LB 0.30 Hz
6B 0
PC 1.00

D NMR plot parameters

20.00 ¢n
8.00 cn
16.455 ppn
4938.77 Hz
-4.112 ppm
-1234.07 Hz

1.02836 ppn/cm

308.84197 Hz/cm

Current Data Paraneters

NAME 90011
EXPNO 155
PROCND 1

F2 - Acquisition Parameters
Date. 20120110
Time 13.32
INSTRUM spect.
PROBHD 5 mm Dual 13C/
PULPROG 2gpg30

© 65536
SOLVENT 0MS0

NS 8

oS 4
SHiH 17985.511 H2
FIDRES 0.274438 Hz
20 1.8219508 sec
3 2048

on 27.800 usec
0E 6.00 usec
TE 303.4 K
D1 2.00000000 sec
411 ©.03000000 sec
DELTA 1.89999998 sec
MCREST ©.00000000 sec
MCHRYC 0.01500000 sec

CHANNEL. £1

8.00 08
75.4752853 MHz

CHANNEL 2 =
CPDPRG2 walt216
nc2 1H
pLPD2 100.00 usec
P2 3.00 0B
PLI2 22.17 9B
PL13 24.00
sF02 300.1312005 MHz

F2 - Processing parameters
s1 32768

s 75.4677733 MHz
WoH M

58 [

L8 1.00 He
68 [

PC 1.40

1D NHR plot parameters

o 20.00 cn
oY 10.00 cn
F1P 218.826 pon
F1 16514.30 Hz
F2p ~19.495 ppn
F2 -1471.31 Wz
PRMCH 11.81609 ppn/ca

HZCH 899.28084 Hz/cn
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DSC

exo Ag-MNIT 01.06.2012 16:27:41
mw 7|
54 Integral 50.93 mJ
7 normalized 84.88 Jg~-1
] Onset 192.79 °C
: Peak 194.25 °C
4
3 02N \N
_| Sample: Ag-MNIT, 0.6000 mg
| Ag-MNIT, 01.06.2012 16:05:42 + |
| Ag-MNIT, 0.6000 mg Ag N N /O\
| Method: D 25..400/10K, Al40ul, Ar50 v
5] dt1.00s N=N
| 1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 mi/min
4 Synchronization enabled 4
1]
0-
-1
L e LA B me ms Sy B B S S B EL A B S B Sy B S e B B e e e B B L m |
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C
Hanwha: METTLER STAR® SW 10.00
e e P ,W,ﬁ/\,\,ﬂwvmw"”’m
* 2960.32 \ ‘('
92 I i
526.49
90 ] 7
| / 1 (530.73
o | | it
&% I / i 54023
/\w/ I 51,28
0 554.88
558.17
8
587.44
78
8 i | 598.08
% ” 151352 w47
§ 74 O N 2283
® N N 5
i 2 N 667.3:
A - | o Ll L ss 694.28
68 g - . 15.12
& N\ ,N N " 121113 58,98
EA N =N 144234 562
/\/ 4 | ; 122252
&0 i
582 f
125493
56
1321.09
54
1342.32
82
4000 3600 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600
Wavenurbers (cm-1)
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Sample: GUA-MNIT, 0.5000 mg
Method: D 25..400/10K, Al40ul, Ar50
dt1.00 s

Synchronization enabled

. 0N
i
HN” °NH, N N
N=N

[1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 ml/min

Integral 800.07 mJ
normalized 1600.13 Jg/~-1
17: °
193.28 °C

Integral -55.68 m]
normalized -111.37 Jg~-1
Onset 174.51 °C
Peak 177.19°C
T T T T T T T T T T T T T T T T T T T T T ¥ T T T T T T T T T T T T 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 340 360 380 °C
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3 -
L - 57580
e HoN” "NH,- NN
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7 N=N
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7
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75 5%6.26
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Wavenumbers (em-1)
Gua-MNIT 116mg
Current Data Paraneters
NAHE Joo11
=3 e B EXPNO 285
£ N 5 8 PROCND 1
a o S w
© < o F2 - Acquisition Parameters
Date_ 20120320
Time 11.12
INSTALM spect
PROBHD 5 mm Dual 130/
PULPADG 2030
P ™ 63536
f SOLVENT OMSD
{ NS 8
05 0
O.N Shi 6172.839 Hz
FIDRES 0.084190 iz
+ NH 2 °N e 5.3084660 sec
2 RG 32
J\ o oW 81.000 usec
- - DE 5.00 usec
H,NT "NH, N NTEX T 3035 K
= 01 1.00000000 sec
N=N MCREST 0.00000000 sec
5 MCHRK 0.01500000 sec
= CHANNEL f1 =
H
11.00 usec
1 3.00 dB
SFD1 300.1318534 MHz
F2 - Processing parameters
SI 32768
SF 300. 1300008 HHz
WD
358 0
(B .30
i 68 0
J L o 1.00
— i 1D MR plot parameters
ox 20.00 ¢cn
| J | cy 5.00 cn
F1P 14.113 pom
H S 9l |z F1 4235.75 He
& s 2| |= Fop -0.141 ppn
2 = S F2 -42.37 iz
= - el le PRUCH 9.71271 pon/cn
HICH 213.90602 Hz/cm
v 1 e e r 1
ppa 12 10 8 8 4
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Gua-MNIT 116mg

ppm
——158.252
———150.363

67.021

40.070
39.793
39.512
39.240
38.954

Current Data Parameters

NAME. Joott
EXPNO 266
PROCNO 1

F2 - Atquisition Parameters

Date_ 20120320
Tine 1.2
INSTRUM o

PROBHD G mm Dual 130/
PULPROG 290930

™ 65536
SOLVENT DHSO

NS 59

08 4

SHH 17985.511 hz
FIDRES 0.274433 Hz
A 1.8219508 sec
R 1024

o 27.800 usec
0E 6.00 usec
1€ 205.3 K
o1 2.00000000 sec
411 0.03000000 sec
DELTA 1.89999998 sec
WCREST 0.00000000 sec
MCHRK. 0.01500000 sec

5F01 75.4752953 MHz

= CHANNEL 12 =
CPOPRG2 waltz16

Nuc2 1
PCPO2 100.00 usec
pL2 3.00 08
pLI2 22.17 68
PLI3 24.00 08
5702 300.1312005 MHz

F2 - Processing parameters
s 32768

SF 75.4677661 Mz
WO M
558 0
L8 1.00 Hz
o8 0
PC 1.40

1D NMR plot parameters
o 20.00 cm

or
Fip
F1
Fop
T T —r T ¥ T T T T ] T g T F2 -1468.57 Hz
T e — PPHCM 11.91609 ppm/cm
ppm 150 i0e 30 HaCH 893.28052 Hz/cm
Gua-MNIT
Sample Name: Agilent Technologies
Data Collected onm:
Agilent-NMR-vamrs§00 + OZN N
Archive directory:
NH, |
Sample directory: - O
~
ey HoNT ONH, N ONTEN
FidFile: N15_Gua_ MNIT N_N'
Pulse Sequence: s2pul 5
Solvent: dmso
Data collected on: May 30 2012
«
g
3
o a
o a
s r ® 3 a
2F s a
i 9 s ]
a 3
w
©
)
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& ’ b A o " il " il " o " y
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exo AG-MNIT 07.05.2012 14:42:24
mw 7
257 Integral 3047.23 m)
- normalized 2176.59 Jg~-1
i Onset 167.12 °C
2] + OZN*N Peak 182,25 °C
] _NH, - -0
<] HNTON N NTEN
; H N=N
i 6
10|
i Sample: AG-MNIT, 1.4000 mg
N AG-MNIT, 07.05.2012 14:32:06
] AG-MNIT, 1.4000 mg
5-|
O ] »
T Method: D 25..400/10K, Al40ul, ArS0
4 dt1.00s
4 [1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 ml/min
-5 Synchronization enabled
] Integral -283.74 m]
i normalized -202.67 Jg™-1
- Onset 138.00 °C
-10 Peak 141.39 °C
LA L [ A L S B E R N N S St N S E S B R S B B B B B N H H S S H
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C
Hanwha: METTLER STARe SW 10. 00
%
% /,mr’”)j
T tfia I
o w""l&'\/\fw«"\'\ ,»/} ” H i
- A i
- | N
| i,
95 ot !
e
9% /\[/ f /
I { 265978 | | i “
‘ 2962.20 | / ‘
2 | { i
3010.84 ‘ i i
. 1 l
3376.04 307993 | !
g 90 I | j
§ 877.69 i
£ g 33491 315986 i EE = {
E & 334238 + NH 02 N = N 125425 st 526.48
® . 41729 2 L o 53801
_NH, = )
& H 5 N 2 N N~ O\ 1176.41 e
H \ - 1 {£64.90
® N=N 1eas.68 | 569.17
o 6 68741 { e 586.43
102375 727
(\ 447. 55[ 1276.18 600.06
) 1513.74 62193
‘ 6534.80
81
P 645.66
8 131462 08
794 130120
4000 20 3800 3400 3200 3000 2800 2600 200 200 2000 1600 1600 1400 1200 1000 80 600
Wavenumbers (cm-1)

'H NMR
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AG~MNIT 105mg

Current Data Parameters

NANE Joot 1
< YR RROBR3 EXPNO 263
) & @ RN PROCND 1
€ [i=] o o WO~ N
g © oo Loe=en
@ 6 R F2 - Acquisition Parameters
Date_ 20120320
Time 10.55
INSTAUM spect
PROBHD 5 mm Dual 136/
PULPROG 2930
- 0 65536
/,/ SOLVENT DMS0
NS 8
. O,N. / :
NH N | SHH 5172.839 Hz
2 | ! FIDRES 0.094180 Hz
NH, - o ] 0 5.3084650 sec
_ | "6 32
H5N NN 2 N N7\ / : NG Lo oH 51.000 usec
H vV | DE 6.00 usec
N=N | i3 303.9 K
| 01 1.00000000 sec
6 { HCREST 0.00000000 sec
{ MCHRK 0.01500000 sec
X L CHANNEL 1 ==s
/ i Ct Il
| 1 Pt 11.00 usec
| H pLL 3.00 dB
/ | 5701 300.1318534 Mz
~ , F2 - Processing parameters
/ | s1 32768
{ B 300.1300009 Mz
o EN
/ -~ s5B 0
| 8 0.30 Hz
) / B 0
. / ‘/ J PC 1.00
. . 10 NMR plot parameters
x 20.00 cn
| g 10.00 ¢
F1p 14.113 pon
B 3 2 =hsl e F1 4235.75 1z
g 3 © ol 1a R Fap -0.227 pom
2 < a N F2 -68.09 Hz
= A « = de PPUCM 0.71700 ppm/cn
HZCM 215.19203 Hz/cm
R T e e T
£om 12 i 8 [ 4 2

AG-MNIT 105mg

Current Data Parameters
NAME

0w o ~o T ww o ) 264
9 B =1 0B o = mD® PROCND 1
= s & & MSREOAo®
s 3 3 8 SS388%83 2 - rcauisstion paransters
o9 Date_ 20120320
Tine 15.04
INSTAUM spect
PROBHD 5 mn Dua) 13C/
PULPROG 26pa30
- ™ 65535
SOLVENT M50
NS 52
05 4
OoN Fves oaas
~ k 2
+ 2 N 0 1.8218508 sec
NH2 . A6 1024
| . o 27.800 usec
NH, - O i wa i
- -
H-N N 2 N N AN 01 2.00000000 sec
2 \ 1 011 0.03000000 sec
H N=N | DELTA 1.89999908 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

CHANNEL {1 ==memass
8.70 usec

75.4752053 1z

CHANNEL 12

CPOPAG2 walt216
NuC2 . e
PCPD2 - 100.00 usec
P2 3.00 9B
PLIZ 22.47 98
PLI3 24.00 0B
SFO2 300.1312005 MH2

F2 - Processing parameters
s1 32768

SF 75.4577711 MHz
WOH

558 0

LB 1.00 Hz
8 [

e 1.40

10 MR plot paraneters
o 20.00 cm

i o 10.00 cn

it i i bl F1p 218,862 pom

£ 1651708 He

P -19.459 pom

- i 0 e ' + - f2 -1458.56 Wz
o PPN 11.91809 pon/cn
h HICH 899.28064 Hz/cn
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SN NMR

AG-MNTT

Sample Name:

Data Collected on:
Agilent-NMR-vomrs600

Archive directory:

Sample directory:

FidFile: N15_AG_MNIT

Pulse Sequence: s2pul
Solvent: dmso
Data collected on: May 30 2012

.163
28.593

-13.820

~73.994

159.151

121.667

Agilent Technologies

n
n
n
<«
&
B

2.680

— —=~306.127
-312.464

€xo0 D-DAG-MNIT 14.02. 2012 10:23:53
MW 7 sample: DAG-MNIT, 1.5000 mg
15 Method: D 25..400/10K, Al40ul, Ar50
| dt1.00s Integral 344193 m)
| [1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 ml/min normalized 2294.62 Jg~-1
Synchronization enabled Onset 156.98 °C
] Peak 183.90 °C
i OoN.
10
5
0+
14
b 3
.5 -~
T Integral -219.46 mJ
T normalized -146.31 Jg~-1
T Onset 114.86 °C
-104 Peak 117.84 °C
l T T T T T T T T T T T . T T T T T T T T T T T T T T T T T T T T T T T T T 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C

Hanwha: METTLER

STARe SW 10. 00
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IR

85—
80~
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70-

56

50—
‘ Lo

D AR IR
12’00 1000 800

O TR SRS I SIS R SOT S URPINY DO O SIS S0 S IOPS VG BSOS Y SRS B ROt SR S L
3550 EE‘UU ZBIEIEI 2600 2400 2200 2000 1600 1600 1400

Wavenumber

'H NMR

diaminoguanidinium 1-methoxy-5-nitroiminotetrazolate

Current Dats Parameters

NAME Joo11
I 0 S o g EXPNO 177
< o =] o Y Q PROCND 1
=3 ) = 5 3 <
@™ ™~ < < o F2 - Acquisition Parameters
Date__ 20120213
Time 16.13
INSTRUM spect
PROBHD 5 mm Dual 130/
{ PULPROG 2530
— , L) 65536
s SOLVENT DMSO
/ NS 8
{ 0s 0
+ 02N N SHH 6172.839 Hz
NH N FICRES 0.094190 Hz
2 | AQ 5.3084650 sec
A6 80.6
H2N\ ,NHQ _N N/O Di £1.000 usec
N N N 0E 5.00 usec
H H N=NI TE 304.3 K
01 1.00000000 sec
7 MCREST 0.00000000 sec
J MCHRK 0.01500000 sec
J
."
/
i P1 11.00 usec
/ L1 3.00 dB
SFO1 300.1318534 Mz
\/‘ S F2 - Processing paraneters
/ st 32768
i SF 300.1300009 Mz
i WOW
[ 558 0
/‘ LB 0.30 Hz
| 8 0
*//"w pC 1.00
L 1D NMR plot parameters
X 20.00 cm
oy 8.00 cm
F1P 10.000 ppm
5 2 o & F1 3001.37 Hz
£ 8 o o F2p ~0.112 ppn
] > = F2 -33.61 Hz
= - - PPHCM 0.50561 ppn/cm
HZCH 151.74896 Hz/cn
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SN NMR

.593
-121.515

-5.946
-13.474
~73.497

-159.173

+ (o] 2?4 N N
1, - K
HoN L _NH, - i
ZONTONTTEON NO\ g
H H N=N :
7 G

-311.275

-286.443

MWWWWMJWWMWWWMWWWWW

LA R B B I

WWMMWW“WLWWW

50 0 - _
50 100 -150 -200 -250 _300 2350 ppm
“exo TAG-MNIT 24.02.2012 11:44:35
MW - sample: TAG-MNIT, 1.7000 mg
1 Method: D 25..400/10K, Al40ul, Ar50
Integral 4058.47 m}

-4 dt1.00s
[1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 mi/min
Synchronization enabled

normalized 2387.93 Jg~-1

Onset
Peak

130.00 °C
175.67 °C

i Integral -205.85 mJ
i normalized -121.09 Jg"-1
Onset 109.56 °C
10 Ppeak 111.90 °C
T T T T T T T T T 4 ‘\ T T T T T T v T T T T T T T T T T T r T T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C

Hanwha: METTLER

STARe SW 10. 00
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IR

983 mannin,
n )
97 V"""VW\
% A f r
i il f
= ! i/
\.1
[1649.26 i
3056
693
786
67
3 1 4 685.08
5 &t ¥
H 75187
B o ) !
5 : 332351 |
gl O,N. Al 77495 |-
® 333553 -+ N 167487 419
833 NH 2 L 533.24
: 3302 y\ tsaten 1asod] |
7% H -
oN< _NH» -0 189177 160345 B 788
813 N N N\ [\l N Togr.7
802 H H N=N 901.86
794 7
—~:
-5 149.12
o 950.48
17795
7 102382
5 1197.49
” 122384
7 121898
P 37245 135421 135685 12802
4000 300 300 3400 3200 3000 200 2600 w0 20 2000 1600 1600 1400 1200 o em 600
Wavenumbers (cm-t)
Triaminoguanidinium 1-methoxy-5-nitroiminotetrazolate
Current Data Parameters
NAME Jooi1
3 CB2BBEH R by EXPND 194
< & SESEEEER g PROCID '
a in 595333 b}
o TYST TSNS @ I F2 - Acquisition Parameters
Date_ 20120227
Tine 10.30
INSTRUM spect
PROBHD 5 mm Dual 30/
PULPROG 2030
— i) 65535
O.N - SOLVENT DMSO
AN NS 8
+ NH N . 0s 0
2 J\ SHH 5172.839 Hz
FIDRES 0.094190 Hz
HoN( _NH3 N N’O a 5.3084660 sec
N N \ B AN RG 64
H H N=N W B1.000 usec
. 0E 5.00 usec
7 Yt TE 303.1 K
I 01 1.00600000 sec
I MCREST 0.00000000 sec
MCHRK 0.01500000 sec
= CHANNEL f1
H
1£.00 usec
. dB
T SFOL 300.1318534 MHz
F2 - Processing parameters
s 32758
SF 300.1300009 Mz
— WOW
ssB 0
8 0.30 e
8 0
J— A PC 1.00
1D NMR plot parameters
cx 20.00 cn
oy 30.00 cn
FiP 10.143 ppn
5 ] 3 E F1 3044.24 Hz
& S S @ Fep -0.083 ppm
2 e e = 2 -25.04 Kz
= PPMCM 0.51132 pen/cm
HZeH 153.45365 Hz/cm
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3C NMR

Triaminoguanidinium 1-methoxy-S-nitroiminotetrazolate

g2 2 5 ®823%s:38
= S S n morhNag
3 2 8 8 $s33383
| VS
i O,LN
-+ 28~
NH», |
HoN _NH ‘)\,O
ZOBNTONTTT?ONT ONTEN
H H N
7
-~
‘ ‘
, , S — — — - |
pem 150 a0 0

5N NMR

TAG-MNIT
Sample Name:
Data Collected on:
Agilent-NMR-vDmrs600
Archive directory:

sample directory:

FidFile: Ni5_TAG_MNIT

Pulse Sequence: s2pul
Solvent: dmso
Data collected on: May 30 2012

.752
-13.206

—-28.571

-72.934

-121.342

159.346

-287.698

Current Data Parameters

NAME Jo011
EXPNO 195
PROCND 1

F2 - Acquisition Parameters
Date_ 20120227
Tine 10.38
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 29p930

kt) 65535
SOLVENT DMSO

NS 114

s 4
Sy 17985.611 Hz
FIORES 0.274433 Kz
20 1.8219508 sec
£ 1024

o 27.800 usec
08 6.00 usec
TE 305.9 K
01 2.00000000 sec
911 ©0.03000000 sec
DELTA 1.69999998 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec

CHANKEL £§

13¢
8.70 usec

0 o8
75.4752053 MHz

CHANNEL 2

CPDPRG2 ws)t216
nuc2 1
PCRD2 100.00 usec
pL2
pLIZ 22.17 oB
213 24.00 08
sF02 300.1312005 MHz
F2 - Processing pacameters
s1
SF 75.4677859 MHz
HOH
558 0
L8 1.00 Hz
68 0
PC 1.40
1D NMR pot parameters

00 cn
oY 15.00 cn
F1p 218.666 opn
F1 16502.23 He
F2p -19.656 opn
F2 -1483.38 Kz
PRICH 11.91603 ppn/em
HICH 899.28058 Hz/cm

o
o
"
@
&
o

Agilent Technologies




Electronic Supplementary Material (ESI) for New Journal of Chemistry
This journal is © The Royal Society of Chemistry and The Centre National de la Recherche Scientifique 2013

DSC

€X0

mw

OoN ‘N Integral 327.24 m)
+ j)\ + J\ normalized 654.48 Jg~-1
- Onset 151.28 °C
H3N‘N N’NH3 2 N N-OL Peak 155.87 °C
1
H H N=N

Sample: CH-MNIT, 0.5000 mg

Method: D 25..400/10K, Al40ul, Ar50

dt1.00s

[1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 ml/min
Synchronization enabled

CH-MNIT, 07.05.2012 19:00:10
CH-MNIT, 0.5000 mg

T T T T T T T T T T T T
100 120 140 160 180 200 220

T
240

T T T T
260 280 300 320 °C

Hanwha: METTLER

IR

STARe SW 10. 00

% Transmittance

915

910

I AR At

fﬁf’w‘”ﬂ’\w’f’f

(/ 232464
;'\1/ e
* gﬂ Ma 12
29925 -
%00 267651

308689

1
N IN/O\
N=N

+ JCJ)\ +
HaN. NH; 2 -
3! N N 3
H H
9

/) ’\~

173877

1057144

=
T
9

1155.15

1209.38

1459.16)

1237.97 | ssn

1446.41

1
w 1024.00

51265 1276.01

1650,18

1560.62
1315.74

1568.58
1599.03

526.49

£39.15

|543.27

547.64

2400 2200

Wavenumbers (cm-1)

3600 3400 3200 2800 2600 2000 1800

1600

1400 1200

600
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'H NMR

CH-MNIT 94mg

Current Data Parameters

NAME Joo11
= o EXPNO 267
o
5 3 o PROCNO 1
= ~ S
o < F2 - Acquisition Parameters
Date_ 20120320
Tine 11.29
INSTRUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2930
0] 65536
- SOLVENT DHS0
/ NS 8
/ 05 0
/ SHH 6172.839 Hz
O,N. | FI0RES 0.094190 Hz
o) ( A0 5.3084650 sec
i AL A N | g
- o ou 81.000 usec
H3N‘N N’NH3 2 N N/O\ | 1 08 6.00 usec
by i | TE 303.3 K
H H N=N I Dt 1.00000000 sec
MCREST 0.00000000 sec
9 } NCWRK 0.01500000 sec
P1 11.00 usec
| PLY 3.00 dB
J SFO1 300.1318534 MHz
1 F2 - Processing parameters
| st 32758
| SF 300. 1300009 HHz
“ WK
/ 58 0
/ 8 0.30 Kz
/ 6B o
S FC 1.00
J\ 1D NMR plot parameters
cx 20.00 cm
oy 10.00 cm
£1P 14,199 ppn
= 3 - Fi 4261.47 Hz
g b=t o Fep -0.141 ppn
g 2 "\, F2 -42.37 Hz
s - “ PPMCH 0.71700 pom/cm
HZCH 215.19203 Hz/cn
v T v T e e L B [y
opin 12 10 & & 4 2
CH-MNIT 94mg
Current Date Parameters
A
® o < cm~ O~ O @ EXPNO 268
- 3 = 3 SERBEREB PROCND !
g =] 5 R RN 8- - F2 - Acquisition Parameters
o Q Date_ 20120320
Tine 11,3
INSTRUM spect
PROBHD & am Dus) 13C/
PULPROG 29pg30
. ™ 55536
; SOLVENT DKSO
g NS 48
bS a
SHH. 17985.611 Hz
OzN. Bowes  oeviess e
o N 0 1.8219508 sec
+ + J\ G 1024
j : ou 27.800 usec
HaN. AL NHg 2= Ko H
N N N N .. . . TE 304.0 K
H ‘H . vk . - o 2.00000000 sec
N=N . ds1 0.03000000 sec
DELTA 1.B9993998 sec
9 MCREST 0.00000000 sec
WA 0.01500000 sec
CHANNEL 1
13C
B 8.70 vsec
8.00 08
75.4750953 Mz
A

sF02 300.4312005 Mz

F2 - Processing parameters
32758

sI 6
SF 75.4677667 Mz
WOW 2]

558 0

LB 1.00 Kz

68 0

£ 1.40

1D MR plot parameters

cx 20.00 cm

; oy 10.00 cm

F1p 218.852 pon
£1 18517.05 Hz

F2p -18.453 opm

ey T £2 -1468.56 Az

0 PPHCH 11.91609 ppn/cm
HICH 899.26052 Hz/cm
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SN NMR

CH-MNIT

Sample Name:

Data Collected on:
Agilent-NMR-vnmrs600

Archive directory:

Sample directory:

FidFile: N15_CH_ MNIT +
HaN. JL _NH;
Pulse Sequence: s2pul N™ °N
Solvent: dmso H H
Data collected on: May 30 2012
-
2
2
Ty
El
3
3
:
<
b
3 ©
; o 8
o H 8
o - "
: " o
o S
5 7

-159.627

-284.237

Agilent Technologies

a
S
@
@
&
B

Tt

-50 =100 -150 ~200 -250 -300 =350 ppm
€X0
mw ]|
140 Integral 1285.83 mJ
4 normalized 642.91 Jg~-1
Onset 174.67 °C
120 Peak 181.64 °C
100
O,N
80| NH, 2N
| sample: 3-A Tri-MNIT, 2.0000 mg )\ J\
N7 NH =\ “N-O
Method: D 25..400/10K, Al40ul, Ar50 N/ N7
60 dt1.00s HN= N=N
[1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 m/min +
7| Synchronization enabled 10
40~ 3-A Tri-MNIT, 07.05.2012 18:17:32
3-A Tri-MNIT, 2.0000 mg
20
0] 3
204
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C

Hanwha: METTLER

STARe SW 10. 00
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IR

100
99
NH, O2N.
% 2 N
97 )\ - J\ / \
N7 NH =\ N-0 A A
. \ "
9 — \ ' o
R HN =/ N=N ,w"'” ; IJ
o5 + M ! | i
; o
S 10 / /
e
94 H i
22151 f[ 6.49
oy 7596.05
9 A i
| S—— il 5028
i &
@ \ ‘ | 61053
8 | 2658.66 |
5o | L
: 4368
§ o / &
=
89 2778561 109
334866 §
1125,
8 2955.71
147.64 .
4 S| ie7e Tidos
- 322681 | e 51325
3082.08
- 1240.41 bie . 6o
A 152232 1268.92
~ 1047.37 67195
129855
8 46.42
{
& {
® 1697 .56 1338.95
B1 141078
4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 800
Wavenumbers (crm-1)
3-amino-1, 2, 4~triszolium 1-methoxy-5-nitroiminctetrazolate
Current Data Parameters
NAME Jooi1
E u:; g.; § § EXPNO 284
= =1 539 2 PROCNO 1
s & s n
@ SY v ai F2 - Acquisition Parameters
Date_ 20120405
Time 16.57
INSTAUM spect
PROBHD 5 mm Dual 13C/
PULPROG 2030
. ™ 65536
] SOLVENT DHSO
NS 8
NH 02N 05 0
~ SHH 6172.839 Hz
2 N FIDRES 0.094190 Hz
| A0 5.3084660 sec
72 - A5 71.8
N NH N N —O\ on 81.000 usec
H‘N— \ i 0e 6.00 usec
= € 305.3 K
+ N=N D1 1.00000000 sec
10 NCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL 1
11
. 11.00 usec
'r” 3.00 B
! 300.1318534 Mz
|
F2 - Processing parameters
s1 32768
SF 300.1300011 MHz
WO M
sse 0
8 0.30 Hz
A _ [ 0
I _ A _J [ 1.00
S 1D NMR plot parameters
\¥/ X 20.00 cx
| cY 10.00 cm
F1P 14.227 ppm
= w0 @ by ©° F1 4270.04 Wz
& & b4 38 3 F2p -0.198 ppn
2 i ~ @ o F2 -59.52 Hz
= o © PPHCM 0.72128 ppn/cn
HZCM 216.47806 Hz/cm
1 T T I ; T v T T
ppm 12 10 8 6 4 2
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3C NMR

3-amino-1, 2, 4-triazolium 1-methoxy-5-nitroiminotetrazolate

Current Data Parameters

NAME. Joo11
oy~ < WMo =MW EXPND 285
o8 I S TS0 S mo~ PROCNO 1
e oo ~ mennNo©
& 22 2 8 2993333 F2 - Acauisition Parsmeters
- = = oate_ 20120405
Tane 17.03
INSTRUM spect
PROBHD 5 mn Dual 130/
PULPROG 2ppg30
. ™ 85536
b SOLYENT oMs0
NS a0
05 4
SHH 17985.611 Hz
O N FIDRES 0.274438 Hz
NH2 2 ‘N I 1.8219508 sec
- . ) RG 1624.6
| . : e 27,800 usec
. 08 6.00 usec
. N7 “NH -0 , e 5078 K
\ B N AN PR . . 01 2.00000000 sec
H N—/ - . 011 0.03000000 sec
N=N DELTA 1.89999998 sec
+ MCREST 0.00000000 sec
10 . MONRK 0.01500000 sec
CHANNEL 1
8.70 usec
.00 0B
75.4752953 MHZ
CHANNEL f2
CPDPRG2 walt216
. . . S oot % . NuC2 1
ey co e - . Lo . - . . . B PCPD2 100.00 usec
o/ pL2 3.00 08
pLI2 22.17 08
eL13 24.00 0B
sFo2 300.1312005 Mz
£2 - Processing peraneters
SI 32768
SF 75.4677798 MHz
HOW e
SSB 0
8 1.00 Hz
i [ci:3 0
pC 1.40
1D N¥R plat paraneters
| o 20.00 cn
! i i oy 10.00 cm
| i g i J i i i Fip 218.862 pon
F1 16517.04 Hz
F2p 19,460 pon
PN o PPMCM 11.91609 ppm/cm
ppm 150 10 50 K s 599.28070 He/en

5N NMR

3-ATri-MNIT
NHy O2Ns

Sample Name: Agilent Technolegies

Data Collected on: N7 “NH _N N -0,

Agilent-NMR-vnmrs§00
Archive directory: H‘N—/ [ N
. + N=N
Sample directory: 10

FidFile: N15

Pulse Sequence: s2pul
Solvent: dmso

©
Data collected on: May 30 2012 H]
Ed 0
: S
% -
i 3
a 8
. t
218 7 ]
S & B
N a 9 a
; & Bt 2
: N
S 8
a - 2
a 2
£ <
S a8
3 ! q

-203.622

RN RO
L e e e L

-150 -200 -250 -300 -350 ppm
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DSC

exo D-4AT-MNIT 02.05. 2012 16:15:29
mW 7 Sample: 4AT-MNIT, 0.5000 mg
Method: D 25..400/10K, Al40ul, Ar50 Integral 907.33 mJ
dt1.00 s . ! normalized 1814.66 Jg~-1
44 [1] 25.0..400.0 °C, 10.00 K/min, Ar 50.0 ml/min Onset 133.50 °C
Synchronization enabled Peak 154.85 °C

Integral -68.51 mJ 11
normalized -137.03 Jg"™-1
-4 Onset 129,41 °C
Peak 131.13°C
—T— T T 7 T T [ T T T T 1 T T 7 T T T T T T T ¢t T T T T T Ft T T T 7T
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 ~°C
Hanwha: METTLER STARe SW 10. 00
1
H NMR
4-amino-1, 2, 4-triazolium i-methoxy-5-nitroiminotetrazelate

opm

< m )

0« =

== ~

o m o

0 S

?%;T |
L

4.16197
4.09782
4.03394

"
\

Current Data Parameters

NAME
EXPNO
PROCNOD

Joot?
282

F2 - Acquisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
™
SOLVENT

20120405
16.45
spect.

5 mn Dual 13C/
2930
53536
M5O
8
0
6172.839 Hz
0.094190 Hz,
6.3084560 sec
71.8
81.000 usec
6.00 usec
305.5 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

SFO1

11.00 usec
3.00 0B
300.1318534 MHz

F2 - Processing parameters

SI

1.0000
1.7670

1.4726

[>3

cy
FiP
F1
F2p
F2
PPUCM
HZOM

32768
300.1300011 MHz

0
0.30 Hz
0

1.00

1D NMR plot parameters

20.00 cm
10.00 cm
14.227 ppm

4270.04 Hz
-0.198 ppm
-59.52 Hz
0.72128 pon/cn
216.47806 Hz/cm
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3C NMR

4-amino-1, 2, 4-triazolium 1-methoxy-5-nitroiminotetrazolate

Current Data Parameters
NAME 1

Joot1
oo m cm~oma~ EXPND 283
@ @ ~ Sooomn~ ROCND 1
< B & @ mMORBAUD©B
g 2 2 2223233 F2 - Acquisition Parameters
i Date_ 20120405
Tine 16.50
INSTRUM spect
PROBHD 5 nm Dual 130/
PULPROG 29930
bl 85536
; SOLVENT oms0
~ s 7
03 4
siH 17985.611 Hz
FIDRES 0.274439 Hz
A 4.8219508 sec
NHz  O2N. 5 5
w 80O usec
! N . [ 6.00 usec
N N : B et
/ - B : B . 01 2.00000000 sec
« » § N/O : o1 0.03000000 sec
AN DELTA 1.83999998 sec

MCREST 0.00000000 sec

N _|
H’E_N N=N ‘ ‘ . MCHRK 0.01500000 sec

CHANNEL F1

8.70 usec
.00 08
75.4752353 Mz

. . . R . . - . B . Nuc2 H
Y . . - g : - CEEEE : n PCPD2 . 100.00 usec
~ pL2 3.00 6B
pLI2 22.17 98
i PL13 24.00 ¢B
: sFo2 3001312005 Mz
£2 - Processing paraneters
s1 32768
5 75.4677815 MHZ
oW
H 588 0
! 8 1.00 Hz
6B o
| PC 1.40
| 1D NMR plot parameters
) cx 20.00 cn
i oY 10.00 cn
i Ll Fip 218.862 ppm
| €5 16517.04 Hz
i Fer -19.460 ppm
| | . . : . : T ) v . T ; . . ) 2 -1488.57 He
i - a60 100 i o PayCY 11.91609 ppa/en
fslali] 260 Jat 30 Y HICH 899.26070 Hz/cm

5N NMR

4~ATri-MNIT

Sample Name:

- Agilent Technologies

Data Collected on:
Agilent-NMR-vnmrs600 N |
Archive directory:

- O
Sample directory: « » N N/ \
HN
FidFile: N15_4_ATri MNIT +
Pulse Sequence: s2pul

Solvent: dmso
Data collected on: May 29 2012

o
a
S
~
~
"
i

-7.807
-14.447
.004
159.324

122.186

~
N
©
53
v

-244.416

-198.258
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DSC

exo
mw
407
35
30 H OoNL N
] HoN— NS NH, _ I
1 \N/ O
25 N N7Y\
1 HN-N L
N + N=
] 12
20+
1 Method: D 25..400/10K, Al40ul, Ar50
15+ dt1.00s
1 [1]25.0..400.0 °C, 10.00 K/min, Ar 50.0 ml/min
- Synchronization enabled
10 Sample: 3.5-DAT-MNIT, 1.6000 mg
] 3.5-DAT-MNIT, 07.05.2012 16:52:47
+ 3.5-DAT-MNIT, 1.6000 mg
5..
] Integral  673.92mJ
0 normalized 421.20 Jg~-1
4 Onset 159.30 °C
] Peak 162.11°C
B e e B e o I s e e N s e B B B B o e e S B B A mu o
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 °C
Hanwha: METTLER STARe SW 10. 00
y
(= |
182446 ! i
A /
763 1891.83 1 / §
Bl | 1913.22 ‘1 1
9 193465 / !
255 1951.31 J/ l | m;ﬁ
33,02 1972.49 ] | TBad = | ’ e
1993.49 |
2013.34 1\10 24
81 (373584 202405 004 80083
8 3ra330 3419.26 ;953.77 276159 bos2s0 115269
852.78 [§268.54 / Soose  B1218 om0 n7ets 951.93
El 66,72 w08\ | s B T
5 20585 |oes
By 312448 1238.95
89
68 O.N 151877 28928 567.15
H 2N~ N 1543.14) 597.31
o7
R H-N N NH | 1860.28 605.87
{ 2 2 -
86 \« »/ N N /O\ 613.13
H '4\_‘ -N N_ N' 62161
85 =
12 133312 4765
o 13729 66463
& 1439.22
00 3300 3600 3100 3200 3000 2800 2600 2400 2200 2000 1600 1400 1200 1000 800 600
Wavenumbers (em-1)
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'H NMR

3.5-diaminc-1, 2, 4-triazolium 1-methoxy-5-nitroiminotetrazolate

O.N

& H
N
HoN NH
2 \« W/ 2 N
HN—-N \
+
o 12

|
5o

N
=N

4.08022

Integral
1.0000

0.4303

3. 5-diamino-1, 2, 4-triszolium 1-methoxy-5-nitroiminotetrazolate

ppm
TT—150.372

~

— 66.695

40.337
40.063
39.786
39.509
39.228
38.949

38.656

Current Oata Parameters

NAME
EXPNO
PROCNO

Joo11
280
1

F2 - Acguisition Parameters

Date_
Time
INSTRUM
PROBHD
PULPROG
i3}
SOLVENT

MCREST
MCWRK

NUCL
P1

L1
SFOL

20120405
16.31
spect

5 mm Oual 13C/

2830
65536
DMSO
8
0
6172.839 Hz
0.094180 Hz
5.3084650 sec
80.5
81.000 usec
6.00 usec
305.9 K
1.00000000 sec
0.00000000 sec
0.01500000 sec

CHANNEL f1 =

1H
11.00 usec
3.00 dB
300.131B534 MHz

F2 - Processing parameters
SI 32768

SF
WOW
$SB
L8
B
PC

1D NMR plot parameters
X

cY
F1P
F1
FeP
£2
PPMCH
HZCH

300.1300011 MHz

0
0.30 Kz
0

1.00

20.00 cm
10.00 cm
16.456 ppm
4938.96 Hz
-4.111 ppm
~1233.88 Hz

1.02836 pom/cm

308.64197 Hz/tm

Current Data Parameters
NAME Joo.

EXPNO
FROCND

281
1

F2 - Acquisition Parameters
201204

Date_
Time
INSTAUM
PROBHD
FULPROG

16.38

spect

5 m Dual 13¢/
200930

65536

oms0

98

a
17885.611 Hz
0.274439 Hz
1.8219508 sec
1024

27.800 usec
6.00 usec
307.9 K

2.00000000 sec
0.03000000 sec
4.89999998 sec
0.00000000 sec
0.01500000 sec

CPDPAG2
Nuc2
PCPDR2
L2
PLI2
PLI3
SFo2

8.70 usec

8.00 ¢8
75.4752953 MHz

CHANNEL 2
#altz16

100.00 usec
3.00 68
22.17 68

24.00 o
300.1312005 MHz

F2 - Processing paraneters

s1
SF
Wi
588
B
o8
oc

10 NHR plot paraneters
o

o
F1p
£1
F2p
F2
PONCH
HICH

75,4677787 MHz

0
1.00 Hz
[

1.40

.00 cn
10.00 cm
218.862 ppm
16517.04 He
-19.450 ppn
-1458.57 He

11.91609 ppr/em

699.28070 Hz/cm
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SN NMR

3, 5-DAT-MNIT

Sample Name: Agilent Technolagies

Data Collected on: H
Agilent-NMR-vamrs600
Archive directory: HZN N
\N/
Sample directory:
HN-N
+

FidFile: N15
12

Pulse Sequence: s2pul
solvent: dmso
Data collected on: May 31 2012

-9.191
-14.252
—-29.523
-29.458
3.122
~123.073
-187.962
-307.446

—-159.757

/—=-120.520

Lk g i ki d ik d
it o St
-200 ~250 -300 -350 ppm
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X-ray information
Compound 5 (thermal displacement set at 50% probability)
025
C26

024

*\Nﬁ/\g/\m
e J |/

046 .7 : x’dN2O J N19

====_--

N33 N35

N34

Compound 6 (thermal displacement set at 50% probability)
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Compound (thermal displacement set at 50% probability)

11 010
< N14 /

N3

N2 o ——

NG / \ i/ ~
E4==,====m——-—' ci2

09 N7/ C1 / N16

N17
x N5 d/\l}lli
/

©
08

Compound 9 (thermal displacement set at 50% probability)
N26 f
)

======= a 023

T N (s
21 \ 22
y \Q‘ ==== -7 J I\II-2_Z____?/J ’ ybc——a
N6 08 / N28 \ \ N14
N13
010 c1 X

P2 “N17 N1S
/ C12 /
2 N16
R0 _d nis
\301

9

Compound 10 (thermal displacement set at 50% probability)

¥
22
C15 .7
\\C// N2 o1
N13 === T
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Compound 11 (thermal displacement set at 50% probability)

09
= K
08 N6
N17 cie
ci
(W)
___,:-s=0‘ uuuuuu -
N15 N5
Ci3
N14
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o
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Computation information

Theoretical study. Calculations were carried out by using the Gaussian 03 (Revision D.01)
suite of programs. The geometric optimization of the structures and frequency analyses were
carried out by using the B3LYP functional with the 6-31+G** basis set,!'! and single-point
energies were calculated at the MP2/6-311++G** level. All of the optimized structures were
characterized to be true local energy minima on the potential-energy surface without having

imaginary frequencies.

o

-AH
Cation™ Anion™ (solid) L~ mC(s) +nHy(g) +0N(g) +pO,(Q)

l —AHL A

—AH;°(anion)

Cation” (gas) + Anion (gas)

‘ —AH;°(cation)

Figure S1. Born-Haber cycle for the formation of 1-methoxy-5-nitroiminotetrazole salts.

Based on Born-Haber energy cycles, heats of formation of ionic salts can be simplified by the

formula [Eq. (1)]:

AHf® (ionic salt, 298 K) = AH{® (cation, 298 K) + AH{° (anion, 298 K) — AH_
(D

where AHy is the lattice energy of the ionic salt. The AHy value could be predicted by the
formula suggested by Jenkins et al. [Equation (2)],') where Upor is the lattice potential
energy and ny and nx depend on the nature of the ions Mp+ and X, , respectively, and are
equal to three for monoatomic ions, five for linear polyatomic ions, and six for nonlinear

polyatomic ions.
AH, = Upor + [p(l’lM /2 - 2) + q(nx /2 - 2)]RT (2)

The equation for the lattice potential energy, Upor, takes the form of Equation (3),
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Upor (kJ mol™) =y (pn/Min)"” + 6

)

where pp, is the density (g cm™), My, is the chemical formula mass of the ionic material (g),

and the coefficients y (kJ mol ™' ¢cm) and & (kJ mol ') are assigned literature values.!”’

N
e
O~N"N-

N=N

+ 2NH,

— HN

N

+ H3C_O—NH2

Scheme S1. Isodesmic reation of 1-methoxy-nitroiminotetrazolate anion

+ H2N_N02

Calculated (B3LYP/6-31+G**//MP2/6-311++G**) Total Energy (E¢), Zero Point Energy
(ZPE), Values of Thermal correction (Hr), and Heats of Formation (HoF) [kJ/mol] of the

compounds.

HoNL )J\ -NH,

Iz

H,N.

Z+
T

>:

HoNL -NH
2 N 2

Iz
I

Eo
-630.6396716

Eo
-204.8735031

Eo
-260.5457263

Eo
-315.7583524

Eo
-370.9707208

ZPE
0.01035

ZPE
0.075945

ZPE
0.114876

ZPE
0.13361

ZPE
0.152308

Hr
0.01260

Hr
0.005496

Hr
0.006227

Hr
0.007123

Hr
0.008131

HoF
315.92

HoF
26.0

HoF
566.7

HoF

769.0176204

HoF

871.4723014
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