
Supporting Information  

 

1,3-Diazido-2-(azidomethyl)-2-propylammonium salts  

 

Young-Hyuk Joo and Jean’ne M. Shreeve* 

Department of Chemistry, University of Idaho, ID 83844-2343, Moscow, USA 

E-Mail: jshreeve@uidaho.edu 

 

 

 

 

 

 
15N NMR Spectra 

 

 

15N NMR

N3 N3

N3N3

3

Figure S1 

 



 

15N NMR

N3 N3

ON3 N3

N3N3

4

Figure S2 

 

 

 

 

 

N3 N3

ON3 N3

ON3

N3

N3

N3

5
15N NMR

Figure S3 



 

15N NMR

6

N3 N3

NH2N3

Figure S4 

 

15N NMR

N3 NH3

N3 N3

Cl

7

Figure S5 



 

8

N3 N3

NH3N3 NO3

14N NMR

15N NMR

Figure S6 

 

15N NMR

9

N3 N3

NH3N3 ClO4

Figure S7 

 



 

10

N3 N3

NH3N3

O
NO2O2N

NO2

15N NMR

Figure S8 

 

 

11

N3 N3

NH3N3 N
NHN

O

O2N

15N NMR

Figure S9 

 



 

12

N3 N3

NH3N3
N

ONO2
N

N N

N
NO2

15N NMR

Figure S10 

 

14N NMR

13

N3 N3

NH3N3
N

NN
N

N
O2N

15N NMR

Figure S11 



 

14

N3 N3

NH3N3 N N
NN

N
O2N

2

15N NMR

Figure S12 

 

 

15

N
NN

N
N

N
N

N

N

N

NO2

O2N

N3 N3

NH3N3

2

15N NMR

Figure S13 



 

 

15N NMR

16

2

N N
N

N
N

N3 N3

NH3N3

N
NN

N

NO2

NO2N

Figure S14 

 

17

N3 N3

NH3N3

N N
O N N

NN
N N

N
O2N

NO2

N
NO2

2
15N NMR

Figure S15 



 

 

15N NMR

18
CN

N
CNN3 N3

NH3N3

Figure S16 

 

 

15N NMR
N3 NH3

N3 N3

O2N
N

NO2

19

Figure S17 



Computational data 

 

 

N3 N3

N3 NH3
+ CH4 3CH3N3 + CH3H3C36 H3C NH3+

N3 N3

NH2N3
+ CH4 3CH3N3 + CH3H3C36 H3C NH2+

 
 

+
N3 N3

HNN3
+ CH4 3CH3N3 + CH3H3C36 H3C NH2+O

HN NO2 +
H2N

O

NH2

+ H2N NO2

2NH3

 
 

N
NN

N
N

N
N

N

N

NO2N

NO2

+ 2CH4 4NH3+ H3C CH3 H2N CH3+ 2 H2N NO22++
N N

NN

NH

H2

N NN
N

N N N
N

N

N

NO2

O2N

+ 2CH4 4NH3+ H2N CH32 H2N NO22++
CH3CH2CH3+N N

NN

NH

H2

N N
NN

NH

H2
NN

NN
N

NN
N

NN

ONO2

O2NO2N

+ 3CH4 4NH3+ H2N CH32

H2N NO22+

+ CH3O

CH3CH2CH3

NO2

+

+

N
N N

N

N
O2N

2NH3+ H2N CH3+ H2N NO2+
N N

NN

NH

H

N N
NN

NH

H H2N CH3

H2N NO2+
+ CH3O NO2+

N N
NN

N
O2N

ONO2
+ 2CH4 NH3+ 2

H3C CH3+

 
Scheme S1. 



The remaining task is to determine the heats of formation of the azide compounds 1, 3 

and 6−20; these values of 1,3-diazido-2-(azidomethyl)-2-propylammonium cation and 

nitroiminotetrazole anion were computed by using the method of isodesmic reactions 

(Scheme S1). Calculations were carried out by using the Gaussian 03 (Revision D.01) 

suite of programs.1 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.  

 

Calculated (B3LYP/6-31+G**//MP2/6-311++G**) Total Energy (E0), Zero Point 

Energy (ZPE), Values of Thermal correction (HT), and Heats of Formation (HoF) 

[kJ/mol] of the compounds. 
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