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Table S1. The estimated outputs of Equations 1 and 5 for the training set of heterocyclic aromatic compounds and some

of their salts

Note: The predicted results of the model by Zohari et al. [18] for azole compounds are given here. The molecular

structures of different types of heterocyclic aromatic compounds and some of their salts are also added to this table.

No.

Name and Structure

[4, 18]

Eq.1

%Dev

Eq. 5

%Dev

[18]

%Dev

5-Aminotetrazolium nitrate
NH,

H\N)\(D/H o

N

\_/ NOs

N—/N

466.00

468.00

0.43

462.00

—0.86

5,7-Diamino-4,6-dinitrobenzofuroxan

dihydrate, sodium salt

NO,

542.00

533.00

-1.66

530.00

-2.21

Bis(3,5-dinitro-4-aminopyrazolyl)methane
O,N NO,

O,N NO,

583.00

540.00

—7.38

580.00

-0.51

273.66

-12.70

Bis(nitrofuranzano)furoxan

o) €]
@

\ /

O,N NO,

N/ \N N/ \N
o~ o

521.00

476.00

-8.64

514.00

-1.34
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3,6-Bis(1H-1,2,3,4-tetrazol-5-yl-amino)-s-

tetrazine

//N\N N | Y
N\NJ\
H H

594.00

541.00

-8.92

600.00

1.01

274.16

-12.63

O,N

576.00

574.00

-0.35

571.00

-0.87

522.00

480.00

-8.05

519.00

—0.57

5,7-Diamino-4,6-dinitrobenzofuroxan
NOZ

HoN N

NH,

563.00

545.00

-3.20

542.00

-3.73

3,4-Diaminofurazan
H,N NH,

/N

N N
o

518.00

541.00

4.44

538.00

3.86

277.01

-8.64

10

Dihydroxylammonium 5,5'-bitetrazole-1,1'-

dioxide
(o)
/

® NN /N\N
10— | />—< I
2 N—_ _—N

494.00

485.00

-1.82

480.00

-2.83
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Dinitromethyltriazole
02N N\ N02
11 \( Y 534.00 | 474.00 | -11.24 | 530.00 | -0.75 | 273.9 | -10.10
N—N
3(5),4-Dinitropyrazole
N
12 N\// 549.00 | 518.00 | -5.65 | 558.00 | 1.64 | 274.79 | —6.70
O,N NO,
3,6-Dinitropyrazolo[4,3-c]pyrazole
O,N
H
13 J | " 606.00 | 557.00 | -8.09 | 616.00 | 1.65 | 2748 | -9.56
N N
N /
H
NO,
3-Nitro-1,2,4-triazole-5-one
H
14 N\|N 537.00 | 518.00 | -3.54 | 545.00 | 1.49 | 274.64 | -13.62
o= J\
H NO,
Silver nitrotetrazolate
NO,
15 527.00 |532.00 | 095 | 528.00 | 0.19 - -
2 N
\_/
N=—N
Sodium 5-nitrotetrazolate dihydrate
NO,
16 473.00 | 470.00 | -0.63 | 464.00 | -1.90 - -
® A
Na N N «2H,0
\
N—N©O
5,5'-Bis(1H-tetrazolyl)hydrazine
H
17 h|1|/N H H /N\ﬁl 481.00 | 513.00 | 6.65 | 509.00 | 5.82 | 278.97 | -3.21
N—N
N\N/> <N/N
H
4,6-Dinitrobenzofuroxan
NO,
18 =" 518.00 | 554.00 | 6.95 |551.00 | 6.37 - -
O
<
OzN \
%
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19

6-Nitro-7-azido-pyrazol[3,4-
d][1,2,3]triazine-2-oxide

O,N Na

/W
)
N

N
N/@\O@

N

433.00

462.00

6.70

435.00

0.46

273.61

26.56

20

[2,2-Bi(1,3,4-oxadiazole)]-5,5'-dinitramide

O\@/ N—y A

'9\ N\/>_< A /O

@\o

484.00

467.00

-3.51

470.00

-2.89

21

Bis([1,2,5]oxadiazolo)[3,4-b:3",4'-
e]pyrazine-4,8-diylbis(methylene) dinitrate

/ONOZ

N
I )y
\/

N N
"

Sono,

469.00

399.00

-14.93

462.00

-1.49

274.64

1.60

22

(5,5'-Dinitro-2H,2'"H-[3,3"-bi(1,2,4-
triazole)]-2,2'-diyl)bis(methylene) dinitrate

H,

N C
~.. .
OzN\-</ " ONo2
—

N N

/>\
NO,
OZNO\C/N\N/

Hy

449.00

407.00

-9.35

440.00

—-2.00

275.15

—0.89

23

1,4-Bis(azidomethyl)-3,6-dinitro-1,4-
dihydropyrazolo[4,3-c]pyrazole

O,N H,c—Ns

Ng—CHz NO,

469.00

434.00

—7.46

468.00

-0.21

273.36

-0.12

24

1-(2-(3-Nitro-1H-1,2,4-triazol-1-yl)ethyl)-
1H-tetrazol-5-amine

NH,

528.00

500.00

-5.30

539.00

2.08

275.23

-1.79
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25

1-(2-(5-Amino-3-nitro-1H-1,2,4-triazol-1-
ylethyl)-1H-tetrazol-5-amine

sy
.

H,N

/
"\

550.00

504.00

—-8.36

543.00

-1.27

274.42

8.74

26

1-(2-(5-Nitro-2H-tetrazol-2-yl)ethyl)-1H-
tetrazol-5-amine

NH,

507.00

468.00

—7.69

506.00

-0.20

273.35

-3.15

27

1,1'-(Ethane-1,2-diyl)bis(N-(2,2,2-
trinitroethyl)—lH—tetrazol—5—amine)

\/ 02
N\C/\

NO
/N\ H2 2

456.00

402.00

-11.84

456.00

0.00

273.15

—2.26

28

N,N-Bis((3,4-dinitro-1H-pyrazol-1-
yl)methyl) nitramide

\g;//\/
“\Q

N

534.00

506.00

-5.24

533.00

-0.19

273.34

—4.74

29

1,1’-(Ethane-1,2-diyl)bis(3,5-dinitro-1H-
pyrazol-4-amine)

HoN

NH,

584.00

551.00

-5.65

591.00

1.20

274.35

-5.04
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30

1,2-Bis(4-chloro-3,5-dinitro-1H-pyrazol-1-
yl)ethane

Cl

NO,
—
ON TN N &
NN N
H, \ NO,
—
O,N

Cl

592.00

565.00

—4.56

563.00

-4.90

278.05

—0.33

31

3,4,5-Trinitro-1H-pyrazole

O,N
NO,

N NO,

531.00

478.00

-9.98

535.00

0.75

273.9

0.10

32

N3,N®-Bis(1H-1,2,4-triazol-5-yl)-1,2,4,5-

tetrazine-3,6-diamine

\AAYY

623.00

605.00

—2.89

603.00

-3.21

276.36

0.20

33

N,N’-((3-Nitro-5-ox0-1H-1,2,4-triazole-
1,4(5H)-diyl)bis(methylene))bis(N-
methylnitramide)

NO,

| ’ N—cH,

H, N—nNo,
O HC

484.00

441.00

—-8.88

496.00

2.48

275.63

0.25

34

N-((5-Amino-3-nitro-1H-1,2,4-triazol-1-
yl)methyl)-N-methylnitramide

N
~ Ny
o~ 1]
= CH3
NH

497.00

468.00

-5.84

506.00

1.81

274.96

0.96

35

N,N’-((5,5’-Dinitro-2H,2'H-[3,3"-bi(1,2,4-
triazole)]-2,2'-diyl)bis(methylene)) bis(N-

methylInitramide)

501.00

460.00

-8.18

498.00

-0.60

273.75

-3.41
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NO,

CH, N=
Y

N N /
onN” o
H, H,
7 N
N

|
>¢N

O,N

o—=

Hs

N-((3,4-Dinitro-1H-pyrazol-1-yl)methyl)-
N-methylnitramide

Ha
36 N\N/C\N/No2 507.00 480.00 | -5.33 | 506.00 | -0.20 | 273.35 | —7.62
O,N /
— CH3

3,5-Dinitro-1H-pyrazole

37 \(}NO 568.00 | 518.00 | -8.80 | 577.00 | 1.58 | 274.73 | -1.07
2
H /

N\N

1-(3,5-Dinitro-1H-pyrazol-4-yl)guanidine

NO,
/N\ NH
38 HN 581.00 | 563.00 | -3.10 | 591.00 | 1.72 | 274.87 | 1.10
= )J\
N NH,

1-Methyl-3,5-dinitro-1H-pyrazol-4-amine

NH,
39 ON 54300 | 509.00 | —6.26 | 549.00 | 110 | 27425 | -1.33
/N\N/
HsC

1-Methyl-3,4,5-trinitro-1H-pyrazole

NO,
40 O2N = 558.00 489.00 | -12.37 | 547.00 | -1.97 | 275.12 | -2.89
) NO,
N—
N
H3C/
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41

1,1'-(Oxybis(methylene))bis(3,4-dinitro-
1H-pyrazole)

O2N \ NO,
N o] N /
~
Ha H,

571.00

534.00

—6.48

574.00

0.53

273.68

0.73

42

1,1'-(Oxybis(methylene))bis(3,5-dinitro-
1H-pyrazole)

O,N

O,N
NO
N\ N 0 N / 2
o e
Ha Ha

O,N

572.00

534.00

—6.64

574.00

0.35

273.5

0.55

43

1,1'-(Oxybis(methylene))bis(5-chloro-3-
nitro-1H-1,2 4—triazo|e)

553.00

525.00

-5.06

552.00

-0.18

273.33

—4.43

44

1,1’-(Oxybis(methylene))bis(3-nitro-1H-
1,2,4-triazole)

Ha Ha
N c c N
~n AN
OZN\_</ /7‘ ) L>’N02
N=— ===\

593.00

503.00

-15.18

560.00

—-5.56

278.71

-3.15

45

1,2-Bis(2,4-dinitro-1H-imidazol-1-
yl)diazene

531.00

502.00

—5.46

528.00

—0.56

273.71

-1.24

46

1,2-Bis(3-nitro-1H-1,2,4-triazol-1-

yl)diazene

02/<\/\ \/\>/N02

520.00

470.00

-9.62

508.00

-2.31

275.46

—2.46
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47

2,3'-Dimethyl-5,5'-dinitro-2H,3'H-4,4'-
bi(1,2,3-triazole)
02N N

Vo

H,c—N
8 \ =
N NO,

548.00

511.00

—6.75

551.00

0.55

273.7

-2.15

48

5-Azido-1H-tetrazole

N\N
‘S
N\
N

H Ns

438.00

384.00

-12.33

448.00

2.28

275.43

-5.87

49

5-Imino-1-(2H-tetrazol-5-yl)-1H-1,2,4-
triazole-3,4(5H)-diamine

NH,

597.00

574.00

-3.85

572.00

-4.19

277.34

-1.05

50

N,N-Bis((5-chloro-3,4-dinitro-1H-pyrazol-
1-yl)methyl)nitramide

Ha
Ny
O,N / |
= HL N
Cl N" N_—No,
O,N
\
cl

NO,

627.00

578.00

-7.81

619.00

-1.28

274.43

-0.30

51

2,4-Dinitro-1H-imidazole-1,5-diamine
N
\ \>/N02
N
N \

NH,

O,N

Ha

463.00

502.00

8.42

466.00

0.65

273.8

—2.48

52

1-(2-(4-Chloro-3,5-dinitro-1H-pyrazol-1-
yl)ethyl)-1H-tetrazol-5-amine
cl
NO,
—

H
ON N\ _N c
N
N/ \C/ \N/ \N
/

Hy )\
—
N
HoN

494.00

527.00

6.68

523.00

5.87

279.02

5.39
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(2)-N-(1-(2-(3,4-Dinitro-1H-pyrazol-1-
yl)ethyl)-1H-tetrazol-5(4H)-
ylidene)nitramide
NF NO,
53 \ / 430.00 | 475.00 | 10.47 | 425.00 | -1.16 | 274.31 | 3.30
N
HZC/
b,
N—y”
4
N-(2,2,2-Trinitroethyl)-1H-tetrazol-5-amine
NO,
OZN\ / H H
54 C\ /N N 423.00 | 465.00 | 9.93 | 427.00 | 0.95 2741 | -3.99
0 N/ ¥ \ \N
2 2
\_ 7
N
1-Methyl-N-(2,2,2-trinitroethyl)-1H-
tetrazol-5-amine
ON NO,
55 2 \C/ H N 417.00 | 452.00 | 8.39 | 414.00 | -0.72 | 273.87 | 3.29
/ ¢ Y \
O,N H N
2 2 N\N//
ch/
1,1’-(Propane-1,3-diyl)bis(N-(2,2,2-
trinitroethyl)-1H-tetrazol-5-amine)
NO,
o2N—c|:—No2
56 " NH \ 416.00 | 446.00 | 7.21 | 440.00 | 577 | 27892 | 1.17
(e
N\ Hp N
\N/N\C/C\C/N\(
Hz Hy
HN\CH2
OZN/C\/NOZ
NO,
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57

(E)-N-(1-Methoxy-1H-tetrazol-5(4H)-
ylidene)nitramide

N—nNH

7

/

o)
H,C—

389.00

400.00

2.83

401.00

3.08

276.23

411

58

1,2-Bis(5-azido-3,4-dinitro-1H-pyrazol-1-
yl)ethane

O,N

N3
—
OZN/g\\N( 22 N
NN N \
H, NO,
—_—
Ns)\gf

385.00

446.00

15.84

380.00

-1.30

274.45

2.58

59

1,2-Bis(4-azido-3,5-dinitro-1H-pyrazol-1-
yl)ethane

408.00

446.00

9.31

406.00

-0.49

273.64

-3.20

60

3,4,5-Trinitro-1H-pyrazol-1-ol

O,N
NO,

/
\N\ NO

HO

419.00

470.00

12.17

420.00

0.24

273.39

1.22

61

N-(1H-Tetrazol-5(4H)-ylidene)nitramide
N—nNH

7

N
AN NO,
NN

395.00

422.00

6.84

423.00

7.09

280.24

1.65

62

(E)-N-(1-Methyl-1H-tetrazol-5(4H)-

ylidene)nitramide

398.00

409.00

2.76

410.00

3.02

276.17

0.88
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N—_
/ NH
A o
i
H5C
N-Methyl-N-((3-nitro-5-oxo0-1H-1,2,4-
triazol-4(5H)-yl)methyl)nitramide
O,N
63 Hz 424.00 | 479.00 | 12.97 | 430.00 | 1.42 | 27457 | 4.75
NO
/ / \N 2
N\ |
HN CHs
o}
N-((4-Amino-3,5-dinitro-1H-pyrazol-1-
yl)methyl)-N-methylnitramide
NO,
64 cH N 438.00 | 484.00 | 10.50 | 435.00 | —0.68 | 273.83 | 3.75
3
| ’ NH
AN / ’
Ha
NO,
1-Amino-3-nitro-1,2,4-triazole
02N N
65 Y N NH 410.00 | 483.00 | 17.80 | 408.00 | —0.49 | 273.64 | —-3.41
N—NH3
N%/
1-Amino-3,5-dinitropyrazole
66 WNOQ 385.00 | 382.00 | -0.78 | 393.00 | 2.08 | 275.23 | 7.28
/N\N/
H,N
5-Nitro-2H-tetrazole
02N N
67 Y\NH 403.00 | 471.00 | 16.87 | 421.00 | 4.47 | 277.62 | —2.68
-
2-Methyl-5-nitro-2H-tetrazole
2N N
68 Y \N CH 423.00 | 458.00 | 8.27 | 408.00 | -3.55 | 276.7 0.83
_— 3
N§N/
3,5-Dinitr0-1H-1 2,4-triazol-1-amine
69 \( >/N02 438.00 | 467.00 | 6.62 | 429.00 | -2.05 | 275.2 | —4.90
2
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2-Amino-5-nitrotetrazole

>/N
O,N
¢

/

SNo,

O,N N
70 ? = \N NH 413.00 | 451.00 | 9.20 | 401.00 | —2.91 | 276.06 | 0.95
- 2
N/
1,2-Bis(5-azido-4-nitro-1H-imidazol-1-
yl)diazene
O,N "
71 ~ 427.00 | 498.00 | 16.63 | 425.00 | —0.47 | 273.62 | 2.02
N\/N\N/N\N/\
N
N3
NO,
1,2-Di(1H-tetrazol-1-yl)diazene
J=
72 N\\\ 353.00 | 439.00 | 24.36 | 363.00 | 2.83 | 27598 | 2.39
NN AN N
N N \\N
\_/
N
5,5'-Dinitro-1H,1'H-4,4'-bi(1,2,3-triazole)
O,N H\
73 \N//N 428.00 | 421.00 | -1.64 | 433.00 | 1.17 | 27432 | 0.31
N
‘e
\N NO.
H 2
5,5'-Dinitro-2H,3'H-[4,4'-bi(1,2,3-
triazole)]-2,3'-diamine
O,N N
74 \\\N 464.00 | 497.00 | 7.11 | 461.00 | -0.65 | 273.8 | 4.16
/
N
N
HN/N/\ \NHz
2 \ =
N NO,
5-Nitro-3-(trinitromethyl)-1H-1,2,4-triazole
/H NO,
75 N\ 7/ 408.00 | 466.00 | 14.22 | 416.00 | 196 | 275.11| 3.61
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76

3-(Dinitromethyl)-5-nitro-1H-1,2,4-triazole

O2N\E‘/N02

N/kN
H\N—/<

NO,

360.00

345.00

-4.17

358.00

—0.56

273.71

6.93

77

(E)-1,2-Bis(5-(trinitromethyl)-1H-1,2,4-

triazol-3-yl)diazene

ozr\{ HN\R\I
o TN:<\)\4T“\>:N\C\,O

N—nNH  NO,

423.00

477.00

12.77

427.00

0.95

274.1

—6.45

78

(6-Oxo0-5H-imidazo[4,5-
b][1,2,5]oxadiazolo[3,4-e]pyrazine-
5,7(6H)-diyl)bis(methylene) dinitrate

ONO— ¢y,

\ N
N A N
/\
° <II/°
/N N N

oNo—CH2

463.00

455.00

-1.73

458.00

-1.08

274.23

2.53

79

5-Nitro-2H-1,2,3-triazole-2,4-diamine

OxN N
= \N/NHz
/
\N

H,oN

485.00

462.00

—4.74

487.00

0.41

273.56

0.37

80

4-Nitro-1H-1,2,3-triazole-1,5-diamine
NH,
O,N
N—NH;
\_ /

=\

467.00

487.00

4.28

482.00

3.21

276.36

4.28

81

1-(2-(3,4-Dinitro-1H-pyrazol-1-yl)ethyl)-
1H-tetrazol-5-amine

O,N

Ve
O,N H,
N AN

\\N
/

H,
~
H,N

505.00

515.00

1.98

511.00

1.19

274.34

2.73
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82

1-(2-(5-Amino-3,4-dinitro-1H-pyrazol-1-
yl)ethyl)-1H-tetrazol-5-amine

O,N

NH,
—
H
0N o2
/ \ / ~ /

)\/

512.00

519.00

1.37

515.00

0.59

273.74

-1.65

83

1—(2—(3,5—Diazido—4—n|tro—1H—pyrazoI—1—
yl)ethyl)-1H-tetrazol-5-amine

0,N
N3
—

NS\ H2

/\/\/

)\/

400.00

434.00

8.50

394.00

-1.50

274.65

5.99

84

(Z)-N-(l-(2-(3-Nitro-5-(n|troam|no)-1H-

1,2 4-triazol-1-yl)ethyl)-1H-tetrazol-5(4H)-

ylidene)nitramide
NO,
HN N

T

Hy N—

369.00

370.00

0.27

369.00

0.00

273.15

—6.18

85

1-Methoxy-N-(2,2,2-trinitroethyl)-1H-

tetrazol-5-amine

/\/Y

C
3\0

O2N__

421.00

443.00

5.23

436.00

3.56

276.71

-1.53

86

1,1’-(Butane-1,4-diyl)bis(N-(2,2,2-
trinitroethyl)-lH-tetrazol-5-amine)

\/

\

439.00

457.00

4.10

451.00

2.73

275.88

-3.12
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1,1'-(Ethane-1,2-diylbis(oxy))bis(N-(2,2,2-

trinitroethyl)-1H-tetrazol-5-amine)

87 Ha =\ 420.00 | 418.00 | —0.48 | 410.00 | —2.38 | 275.53 | —5.30

1-(2-(Bis(2-(5-((2,2,2-trinitroethyl)amino)-
1H-tetrazol-1-yl)ethyl)amino)ethyl)-N-
(2,2,2-trinitroethyl)-1H-tetrazol-5-amine

O,N NO,
\c/ "
/" \._-N
88 = MR NN 414.00 | 431.00 | 4.11 | 42400 | 242 |27557 | 281
"\ N /'(":2\ /22\ /N\N//N
H, T H,
HZ;:/NH N,
S e A
—NO,
o DS
N—N NO,

N,N-Bis((4-chloro-3,5-dinitro-1H-pyrazol-
1-yl)methyl)nitramide

89 \&/ e 525.00 |528.00 | 0.57 |525.00| 0.00 |273.15 | -1.37

02N

—2z

z

Cl

N,N-Bis((4-amino-3,5-dinitro-1H-pyrazol-
1-y|)methy|)nitramide

/\/

90 505.00 | 514.00 | 1.78 |510.00 | 0.99 | 27414 | -4.11

N
|
——N

No2

02N
NH,
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91

N,N-Bis((4-azido-3,5-dinitro-1H-pyrazol-1-
yl)methyl)nitramide

N3
NO,
S

O2N N\ N
NN

NO,
7]
AN g

Hz
NO,

439.00

409.00

—6.83

412.00

—6.15

279.3

—-0.37

92

N-((E)-1-(3-((Z2)-5-(Nitroimino)-4,5-
dihydro-1H-tetrazol-1-yl)propyl)-1,4-
dihydro-5H-tetrazol-5-ylidene)nitramide

446.00

413.00

—7.40

414.00

=7.17

280.32

5.01

93

1-((2)-5-(Njgroimino)-2,5-dihydro-1H-
tetrazol-1-yl)-3-((E)-5-(nitroimino)-4,5-
dihydro-1H-tetrazol-1-yl)propan-2-yl
nitrate

NO,

i

T
N

N\( /N\

\ \/ \O
2|
N

0,

z/Z
\ T

‘N

H
0,

412.00

386.00

—6.31

387.00

—6.07

279.22

6.49

94

H C
1,2-Bis(3,4,5-trinitro-1H-pyrazol-1-
yl)ethane

523.00

511.00

-2.29

507.00

-3.06

276.21

—2.07
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95

N3,N®-Bis(3-nitro-1H-1,2,4-triazol-5-yl)-

1,2,4,5-tetrazine-3,6-diamine

H
N

N N
/N\NH N| Y \( >—’N02
a1 /
= _N HN—
N H N/ N

575.00

573.00

-0.35

570.00

-0.87

274.02

0.79

96

N-(2-Methyl-2H-tetrazol-5-yl)nitramide

/=N
Hc—N
s AN )\ _NO,
§ N

395.00

385.00

—2.53

385.00

-2.53

275.68

-5.45

97

N-((3,5-Dinitro-1H-1,2,4-triazol-1-
yl)methyl)-N-methylnitramide

438.00

448.00

2.28

442.00

0.91

274.06

1.96

98

N-((2,4-Dinitro-1H-imidazol-1-yl)methyl)-
N-methylnitramide

456.00

480.00

5.26

475.00

4.17

277.32

2.71

99

N-Methyl-N-((3,4,4'-trinitro-2'"H-[1,3'-
bipyrazol]-2'-yl)methy)nitramide

NO,
O,N

YV O NG
—

537.00

522.00

-2.79

518.00

-3.54

276.69

-3.30
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N-((5-Chloro-3,4-dinitro-1H-pyrazol-1-
yl)methyl)-N-methylnitramide
Ha
N O NO2
100 oN—y N T 487.00 | 516.00 | 595 | 511.00 | 4.93 | 278.08 | -2.39
— CHs
cl
O,N
3-Nitro-1H-1,2,4-triazole
O2N N
101 \( \> 491.00 | 503.00 | 2.44 | 498.00 | 1.43 | 27458 | 0.69
N—nH
N-(1-Amino-3,5-dinitro-1H-pyrazol-4-yl)-
N-methylnitramide
H,N
\ NO,
102 /N \ 449.00 | 473.00 | 535 | 467.00 | 4.01 |277.16 | -0.54
N
N\ NO
N
=N (|:H3
4-Azido-1-methyl-3,5-dinitro-1H-pyrazole
NO,
N\
103 N/ 434.00 | 426.00 | -1.84 | 429.00 | -1.15 | 2743 | -7.89
HsC—
/
N3
O,N
1H,1'H-[5,5'-Bitetrazole]-1,1'-diamine
HoN
\N/N\\N
104 ~. / 458.00 | 466.00 | 1.75 | 460.00 | 0.44 | 27359 | 154
/N\ N
"\
N
/
N \NHZ
1H,2'H-[5,5'-Bitetrazole]-1,2'-diamine
N4N\
N_NH2
105 N \N/ 448.00 | 466.00 | 4.02 | 460.00 | 2.68 | 275.83 | 3.81
/\
"\
N
N= \NH2
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2,2'-(Oxybis(methylene))bis(5-

(trinitromethyl)-2H-tetrazole)

106 403.00 | 397.00 | —1.49 | 389.00 | —3.47 | 276.62 | —0.64

W,

'gz gz O,N
~ NN N
OQN\,C\</ ?l 0 h( \>/%,N02
O,N N=—N N=y NO,

1,1'-(Oxybis(methylene))bis(4-chloro-3,5-

dinitro-1H-pyrazole)
cl NO,
107 ﬁmz _ 557.00 | 556.00 | —0.18 | 554.00 | -0.54 | 273.69 | —4.65
O,N of
2 \N/N\C/O\c/ /
Hp Hy

Z—z

1,1'-(Oxybis(methylene))bis(4,5-dinitro-
1H-imidazole)

N

lé
NO.
\/N\C/O\C/N\%\ >
Hy Hy

NO,

108 OaN NO, 543.00 534.00 | -1.66 | 531.00 | -2.21 | 275.36 | -3.97
>~

1,2-Bis(3,5-dinitro-1H-pyrazol-1-
yl)diazene

NO,
109 T 513.00 | 502.00 | -2.14 | 497.00 | -3.12 | 276.27 | 2.23

ON
\N/N\N/N\N/N\
NO,

—

O,N

1,2-Bis(3,4-dinitro-1H-pyrazol-1-
yl)diazene

110 /gﬁ 496.00 502.00 1.21 497.00 0.20 273.35 5.73
o N\ AN AN N

N,N’-(1,1'<(Diazene-1,2-diyl)bis(3,5-
dinitro-1H-pyrazole-4,1-diyl))bis(N-

methylnitramide)

111 CH, © on HaC 468.00 450.00 | —3.85 | 444.00 | -5.13 | 278.28 | 2.74
| 2 2 |
N N
o,N" ~SNo,
jféN_NzN_N\\
. —
O,N N N NO,
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112

1,2-Bis(4,5-dinitro-1H-imidazol-1-

yl)diazene

O,N

505.00

502.00

-0.59

497.00

-1.58

274.73

3.85

113

1-((1H-1,2,3-Triazol-1-yl)diazenyl)-1H-

tetrazole

N
\N/N\\N
\/
N

467.00

471.00

0.86

465.00

—0.43

273.58

0.13

114

N-(3,4-Dinitro-1H-pyrazol-5-yl)nitramide

NO,
s
-
O,N = ) NO,

HN\N

408.00

429.00

5.15

431.00

5.64

278.79

—4.75

115

2,2'-Dimethyl-5,5'-dinitro-2H,2'H-4,4'-

bi(1,2,3-triazole)
0,

N N
/
\N/CHs
\N/
S
HsC—N
s \N/

500.00

511.00

2.20

507.00

1.40

274.55

0.90

116

1,3’-Dimethyl-5,5'-dinitro-1H,3'H-4,4'-
bi(1,2,3-triazole)

OoN N
B
N/
N
VA G
\N NO
/ 2
H,C

3

510.00

511.00

0.20

507.00

-0.59

273.74

-1.08

117

5,5'-Dinitro-2H,2'H-[4,4'-bi(1,2,3-

triazole)]-2,2'-diamine

OoN /N
\N/NHz
-/
N N
/
H,N—N
2 N\ =
N NO,

508.00

497.00

-2.17

493.00

-2.95

276.1

—4.86
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(E)-1,2-Bis(1-methyl-5-(trinitromethyl)-
1H-1,2,4-triazol-3-yl)diazene

118 438.00 | 450.00 | 2.74 | 44400 | 137 | 27452 | -4.70

N
/
N \N_,_CH3

N§<
C/NO2
N\

NO,

2-(5-Nitro-2H-tetrazol-2-yl)acetonitrile

119 \</N\ PN 483.00 | 493.00 | 207 |488.00 | 1.04 |27419 | 4.88

5-((5-Nitro-2H-tetrazol-2-yl)methyl)-1H-
tetrazole

O:N N
120 Y\N/CHz 487.00 477.00 | —2.05 | 472.00 | -3.08 | 276.23 | 1.01

N-(5-Nitro-2H-1,2,3-triazol-4-yl)nitramide

HN\N

/
121 N N \ 403.00 | 413.00 | 2.48 | 41500 | 298 | 276.13 | 1.86

122 /N\ 422.00 | 423.00 | 0.24 | 426.00 | 0.95 274.1 1.06

4-Azido-5-nitro-2H-1,2,3-triazol-2-amine
NO,

123 /N\ 414.00 379.00 | -8.45 | 411.00 | -0.72 | 273.87 | -3.08
AN
N N,
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124

4 5-Dinitro-2H-1,2,3-triazol-2-amine

NO,
)=
H,N—N
2 A
N NO,

463.00

467.00

0.86

461.00

—0.43

273.58

1.56

125

4-Amino-3,5-dinitro-1H-pyrazole
H

O,N NG

\ /

H,N NO,

452.00

522.00

15.49

449.00

—0.66

273.81

17.74

126

5-Aminotetrazolium dinitramide
NH,

H\N/Kﬁ/"' o)

N
\N:N/ oN” No,

390.00

386.00

-1.03

386.00

-1.03

127

[3,3'-Biisoxazole]-5,5'-diylbis(ethane-2,1-
diyl)dinitrate

0,NO o \ ( AN ONO,

N—O

474.00

548.00

15.61

485.00

2.32

128

Biisoxazoletetrakis(methyl)nitrate

0,NO

0,NC

467.00

499.00

6.85

472.00

1.07

129

[3,3'-Biisoxazole]-4,4',5,5'-
tetrayltetrakis(ethane-2,1-diyl)tetranitrate

ONO,

461.00

543.00

17.79

480.00

4.12
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130

3,4-Bis(4-nitro-1,2,5-oxadiazol-3-yl)-1,2,5-
oxadiazole
o
NN
O,N \ / NO,

/A
A

\/

460.00

484.00

5.22

479.00

4.13

131

Furazano-1,2,3,4-tetrazine-1,3-dioxide

/N\ @\N
o\ ®|
N /N\ C)

408.00

451.00

10.54

400.00

-1.96

275.11

19.26

132

6,6’-{1,2,4,5-Tetrazine-3,6-diylbis[(4H,8H-
bis[1,2,5]oxadiazolo[3,4-b:3°,4’-
e]pyrazine-8,4-diyl)]}bis(2,4-dioxo-1,2,4,5-
tetrazin-3-amine)
N O,
AN AW Wi A

H\ %H« %H« wz

499.00

552.00

10.62

480.00

-3.81

276.96

16.18
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Table S2. The estimated outputs of Equations 1 and 5 for the test set of heterocyclic aromatic compounds and some

of their salts

Note: The predicted results of the model by Zohari et al. [18] for azole compounds are given here. The molecular

structures of different types of heterocyclic aromatic compounds and some of their salts are also added to this table.

Exp.
No. Structure P Eqg. 1 %Dev Eq. 5 %Dev [18] %Dev
[4, 18]
(3,6-Dinitropyrazolo[4,3-c]pyrazole-1,4-
diyl)bis(methylene) dinitrate
NO,
/
O,N H.c—C
1 N 479.00 | 426.29 | -11.00 | 490.47 2.39 482.22 0.67
T
\N
/
O/CHz NO2
/
O,N
4,8-Bis(azidomethyl)-4,8-
dihydrobis([1,2,5]oxadiazolo)[3,4-b:3',4'-
e]pyrazine
N
H,C
2 | 461.00 | 406.14 | -11.90 | 439.82 | -4.59 | 456.15 | -1.05
N N N
o ‘I I/ N,
N\ = Sy
N N N
HZC\NB
N2 NE-Bis(2-methyl-2H-tetrazol-5-yl)-
1,2,4,5-tetrazine-3,6-diamine
3 579.00 | 515.13 | -11.03 | 573.07 | -1.02 | 591.60 2.18
SR
I,
1-(3,5-Dinitro-1H-pyrazol-4-yl)-3-
nitroguanidine
NO,
4 /N\ NH 506.00 | 469.13 | —-7.29 | 503.21 | -0.55 | 505.82 | -0.04
HN
= NO
N N/ ’
H H
O,N

Page S26 of 42



Central European Journal of Energetic Materials
ISSN 1733-7178; e-ISSN 2353-1843
Supporting Information (SI) for Cent. Eur. J. Energ. Mater. 2022, 19(1): 39-62.

2,2'-(Oxybis(methylene))bis(5-nitro-2H-

tetrazole)

5 ’ " 476.00 | 439.33 | —7.70 | 432,69 | -9.10 | 467.93 | -1.70
2 2

N C C N

~y 7 NN
OZN\</ '/“ 0 \>,-No2

=N =

N N

=

=z

N,N-Bis((5-azido-3,4-dinitro-1H-pyrazol-
1-yl)methyl)nitramide

N3
H;
AN

6 OsN / T |
N

E— H.C

~, N
NTOR NO,
O:N
——
N3

NO,

0

442.00 | 471.04 6.57 465.45 5.31 437.38 | -1.05

(E)-N-(1-(2-Hydroxyethyl)-1H-tetrazol-
5(4H)-ylidene)nitramide
OH

/

7 HEC/CH2 431.00 | 463.78 7.61 457.91 6.24 434.39 0.79

N N
0N X \N

VA

HN\N

(E)-N-(1-Cyclopentyl-1H-tetrazol-5(4H)-
ylidene)nitramide

N—~—nH

/
8 AN NG 397.00 | 450.90 | 1358 | 45343 | 14.21 | 403.77 | 1.71
N
/
_-CH
H,C \CHZ

HoC—

1-Methyl-5-(1-methyl-2-(2,2,2-
trinitroethyl)hydrazinyl)-1H-tetrazole

HiC

NN

NO, \\

OZN\ / /N
C N S
/7 TN N

OzN HZ ‘

C

355.50 | 44199 | 2433 | 403.93 | 13.62 | 367.42 3.35

Hs
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1-Methyl-5-nitro-1H-tetrazole
OzN N
= \\
10 N 428.00 | 458.06 7.02 452.04 5.62
4
P N
HsC

459.43

7.34

N-(2,2,2-Trinitroethyl)-1H-tetrazol-1-

amine

NO,

11 OZN\/ § 389.00 | 44057 | 13.26 | 402.47 | 3.46
/ \ / ~ /

O,N H2 L )

406.13

4.40

1-Methyl-5-nitro-3-(trinitromethyl)-1H-
1,2,4-triazole
NO,
2N \C/
12 \NOz 426.00 | 452.82 6.30 446.63 4.84

/&>N

N
\
CHs

446.98

4.92

N-(3,5-Dinitro-1H-pyrazol-4-yl)-N-
methylnitramide

NO,
13 /N“‘* 431.00 | 49290 | 14.36 | 418.79 | -2.83

HN
/ /N02
N

ON (|:H3

465.35

7.97

(2)-N-(1-(2-(3-Nitro-1H-1,2,4-triazol-1-
yl)ethyl)-1H-tetrazol-5(4H)-
ylidene)nitramide

N=—N

H HN/ \N C\ / NO;
‘aats

454.00 | 483.21 6.43 477.99 5.28

439.43

-3.21
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1-(2-(3-Nitro-1H-pyrazol-1-ylethyl)-1H-
tetrazol-5-amine

NH,
15 /N\ 527.00 | 531.42 0.84 527.80 0.15 539.49 2.37

1-(2-(4-Azido-3,5-dinitro-1H-pyrazol-1-
yl)ethyl)-1H-tetrazol-5-amine

NO,
16 = 432.00 | 436.02 0.93 439.51 1.74 464.47 7.52

HoN

2-(5-((2,2,2-Trinitroethyl)amino)-1H-
tetrazol-1-yl)ethanol

0, NO,

/N

AN
H C
17 N c/ NO, | 419.00 | 45388 | 832 | 41622 | 066 | 427.20 | 196

—
/N"‘—--.. H2
N\\ \ gz
P
N \ﬁ/ \OH
2

N,N-Bis((4-nitro-1H-pyrazol-1-
yl)methyl)nitramide

Ha
NO,

18 \CN/C\N/ 535.00 | 538.17 | 0.59 | 534.83 | —0.03 | 520.89 | -0.96
OsN
? I |

N HC
NN NO,
B

N,N-Bis((3,5-dinitro-1H-pyrazol-1-
yl)methyl)nitramide

Hy

19 V4 /C\N/NO2 523.00 | 515.77 | -1.38 | 511.67 | -2.17 | 508.68 | -2.74

O,N
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3,5-Dinitro-1H-pyrazole-1,4-diamine

NH>
20 O,N 514.00 | 502.38 -2.26 497.75 -3.16 505.41 -1.67
=
) NO,
NN
HoN

1,1'-(Oxybis(methylene))bis(3,5-dinitro-
1H-pyrazol-4-amine)

HoN NO;
21 NO; 503.00 | 542.05 7.76 538.75 7.11 49526 | -1.54
— |/\|/
0NNy o N / NH,
NN N
H, H,
NO,
N-(2-Methyl-5-nitro-2H-1,2,3-triazol-4-
ylnitramide
ch\
22 /N\N 385.00 | 400.29 3.97 401.13 4.19 391.98 1.81
N
\ \ /NOZ
N
H
O,N

1,2-Bis(5-chloro-4-nitro-1H-imidazol-1-
yl)diazene

N“‘-—-.
23 \\ cl 544.00 | 555.80 2.17 553.04 1.66 571.54 5.06

cl \\\._
N

1,2-Bis(4-chloro-3,5-dinitro-1H-pyrazol-
1-ylhdiazene

Cl

24 524.00 | 523.83 | -0.08 | 520.01 | -0.76 | 535.95 2.28

O,N
cl
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5,5'"-Dinitro-3H,3'H-[4,4"-bi(1,2,3-

triazole)]-3,3'-diamine

02N N
N
25 HuN \ /N 471.00 | 497.36 5.60 492.56 4.58 483.30 2.61
N N\
N/ \ NH,
AN
N NO,

N-((4,5-Dinitro-1H-imidazol-1-
yl)methyl)-N-methylnitramide

O,N
26 Ha 463.00 | 479.84 3.64 474.55 2.49 468.38 1.16

N-((3,5-Dinitro-1H-pyrazol-1-yl)methyl)-

N-methylnitramide

27 THs T/ 483.00 | 479.84 | -0.65 | 47455 | -1.75 | 468.38 | -3.03
NN /
1,1'-(Ethane-1,2-diyl)bis(3,4-dinitro-1H-
pyrazol-5-amine)
O,N
NH,
28 T 529.00 | 550.81 4.12 547.80 3.55 554.59 4.84
O,N

/\/\/\12'

3,4:7,8:11,12:15,16-Tetrafurazano-
1,2,5,6,910,13,14-octaazacyclohexadeca-
1,3,5,7,9,11,13,15-octane-1,10-dioxide

-0
N \
29 \ /N 485.15 | 460.54 -5.07 454,76 -6.26 — —

N=—
e n

@N\

\ N
T YR
NN N—C
e}
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30

5,7-Dinitrobenzo-1,2,3,4-tetrazine-1,3-

dioxide NO,

ON

484.95

557.40

14.94

510.66

5.30

589.07

21.47

31

1,4-Dihydrazino tetrazine

N—N
HgNHN—</ \>7NHNH2

N=—/N

433.15

461.82

6.62

455.84

5.24

447.92

3.41

32

2,6-Diamino-3,5-dinitropyrazine-1-oxide

&
o)

H,N N® NH,
B
/

O,N N NO,

572.25

576.10

0.67

573.84

0.28

487.82

-14.75

33

7-Amino-4,6-dinitrobenzofuroxan

NO,

NH,

547.15

558.03

1.99

555.35

1.50

34

500.15

506.78

1.33

502.30

0.43

461.93

—7.64

35

3-(4-Amino-1,2,5-oxadiazol-3-yl)-4-(4-
nitro-1,2,5-oxadiazol-3-yl)-1,2,5-

oxadiazole

507.15

504.27

-0.57

499.87

-1.44
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Azotriazolone

N N
HN NH
36 )\\ N=N //K 575.15 | 581.07 | 1.03 | 578.99 | 0.67 | 533.73 | -7.20
o i HEA

Azoxytriazolone

N
37 HN \ /\‘NH 540.15 | 572.32 | 596 | 569.94 | 551 | 51524 | -4.61
/J\ >—N—N—< /l\
N o

Bis[4-aminofurazanyl-3-azoxy]azofurazan

O@

38 on N§N® 500.15 | 465.45 | —6.94 | 459.75 | -8.08 - -
H,N /
\H/&N \/ )\’/
N\o/ O/N

5,5'-Dinitrimino-3,3’-methylene-1H-1,2,4-

triazole
H H
39 OzN\ N N /NO2 515.15 | 502.65 | —2.43 | 506.74 | -1.63 | 499.52 | -3.03
N—:< .N 1 >:N
N N“‘“‘N
H H
Bis(1,2,4-

oxadiazole)bisgmdthylene)d lat
ONO

40 : \: 456.55 | 462.92 1.40 466.18 2.11 — —
O,NO

o

6,6'-(4H,8H-Bis[1,2,5]oxadiazolo[3,4-
b:3',4’-e]pyrazine-4,8-diyl)bis(2,4-dioxo-

1,2,4,5-tetrazin-3-amine)

2 / \ P2
41 \ / 501.15 | 510.39 1.84 506.11 0.99 545.56 8.86
@N—N N—N®
HoN / \>— —<\ />—NH2
@N—N }—(
N\ /N

8]
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6-(4H,8H-Bis[1,2,5]oxadiazolo[3,4-
b:3',4'-3]pyrazine-4-yl)-2,4-dioxo-1,2,4,5-

tetrazin-3-amine oxolan-2-one

L
42 \ : { 503.15 | 519.82 3.31 515.86 2.53 559.53 | 11.21
®N
%
Bis(1,2,4-oxadiazolyl) furoxan
eo\®/o\
N
43 \ / 500.15 | 507.51 1.47 503.26 0.62 - -
A
LN Y
o o

5,5'-Bis(1H-tetrazolyl)amine

H H
44 N N N
N / N
\\r\lfaN HNHN//

523.15 | 509.61 | -2.59 | 505.18 | —3.43 | 48421 | —7.44

4,8-Bis(2,4,6-trinitrophenyl)-4H,8H-
bis([1,2,5]oxadiazolo)[3,4-b:3",4'"-
e]pyrazine

45 > f 688.15 | 694.98 0.99 696.94 1.28 - -
NO,

N02 N N OQN

Bis(3,4,5-trinitropyrazolyl)methane

OoN
46 \N\ }N/ 478.15 | 499.84 4.54 495.21 3.57 513.39 7.37
ONTTN N N Vi
O,N
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1,4-Diamino-3,6-dinitropyrazolo[4,3-

c]pyrazole

47 503.15 | 516.47 2.65 51231 1.82 49751 | -1.12

5-Nitro-2,4,6-triaminopyrimidine-1,3-
dioxide

48 HzNﬁ)\KNHZ 541.40 | 538.04 | -0.62 | 53456 | -1.26 | 467.19 | -13.71

N N
@O/® = ®\O@

NH.

Potassium 5-nitrotetrazolate
NO,

49 /K 468.15 | 458.12 | -2.14 | 45210 | -3.43 - -
K® N N

N

N

N—Ng
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Table S3. Index, in alphabetical order, of compounds used in Tables S1 and S2

Name Table:No.
of row
1-(2-(5-Amino-3,4-dinitro-1H-pyrazol-1-yl)ethyl)-1H-tetrazol-5-amine S1:82
N-((4-Amino-3,5-dinitro-1H-pyrazol-1-yl)methyl)-N-methylnitramide S1:64
N-(1-Amino-3,5-dinitro-1H-pyrazol-4-yl)-N-methylnitramide S1:102
4-Amino-3,5-dinitro-1H-pyrazole S1:125
7-Amino-4,6-dinitrobenzofuroxan S2:33
1-Amino-3,5-dinitropyrazole S1:66
2-Amino-5-nitrotetrazole S1:70
1-(2-(5-Amino-3-nitro-1H-1,2,4-triazol-1-yl)ethyl)-1H-tetrazol-5-amine S1:25
N-((5-Amino-3-nitro-1H-1,2,4-triazol-1-yl)methyl)-N-methylnitramide S1:34
1-Amino-3-nitro-1,2,4-triazole S1:65
3-Amino-5-nitro-1,2,4-triazole S2:34
3-(4-Amino-1,2,5-oxadiazol-3-yl)-4-(4-nitro-1,2,5-oxadiazol-3-yl)-1,2,5-oxadiazole S2:35
5-Aminotetrazolium dinitramide S1:126
5-Aminotetrazolium nitrate S1:1
4-Azido-1-methyl-3,5-dinitro-1H-pyrazole S1:103
1-(2-(4-Azido-3,5-dinitro-1H-pyrazol-1-yl)ethyl)-1H-tetrazol-5-amine S2:16
4-Azido-5-nitro-2H-1,2,3-triazole S1:122
4-Azido-5-nitro-2H-1,2,3-triazol-2-amine S1:123
5-Azido-1H-tetrazole S1:48
Azotriazolone S2:36
Azoxytriazolone S2:37
[2,2"-Bi(1,3,4-oxadiazole)]-5,5'"-dinitramide S1:20
[3,3'-Biisoxazole]-5,5'-diylbis(ethane-2,1-diyl)dinitrate S1:127
[3,3'-Biisoxazole]-4,4',5,5'-tetrayltetrakis(ethane-2,1-diyl)tetranitrate S1:129
Biisoxazoletetrakis(methyl)nitrate S1:128
N,N-Bis((4-amino-3,5-dinitro-1H-pyrazol-1-yl)methyl)nitramide S1:90
Bis[4-aminofurazanyl-3-azoxy]azofurazan S2:38
N,N-Bis((4-azido-3,5-dinitro-1H-pyrazol-1-yl)methyl)nitramide S1:91

Page S36 of 42



Central European Journal of Energetic Materials
ISSN 1733-7178; e-ISSN 2353-1843
Supporting Information (SI) for Cent. Eur. J. Energ. Mater. 2022, 19(1): 39-62.

1,2-Bis(5-azido-3,4-dinitro-1H-pyrazol-1-yl)ethane S1:58
1,2-Bis(4-azido-3,5-dinitro-1H-pyrazol-1-yl)ethane S1:59
N,N-Bis((5-azido-3,4-dinitro-1H-pyrazol-1-yl)methyl)nitramide S2:6
1,2-Bis(5-azido-4-nitro-1H-imidazol-1-yl)diazene S1:71
4,8-Bis(azidomethyl)-4,8-dihydrobis([1,2,5]oxadiazolo)[3,4-b:3",4'-e]pyrazine S2:2
1,4-Bis(azidomethyl)-3,6-dinitro-1,4-dihydropyrazolo[4,3-c]pyrazole S1:23
1,2-Bis(4-chloro-3,5-dinitro-1H-pyrazol-1-yl)diazene S2:24
1,2-Bis(4-chloro-3,5-dinitro-1H-pyrazol-1-yl)ethane S1:30
N,N-Bis((4-chloro-3,5-dinitro-1H-pyrazol-1-yl)methyl)nitramide S1:89
N,N-Bis((5-chloro-3,4-dinitro-1H-pyrazol-1-yl)methyl)nitramide S1:50
1,2-Bis(5-chloro-4-nitro-1H-imidazol-1-yl)diazene S2:23
Bis(3,5-dinitro-4-aminopyrazolyl)methane S1:3
1,2-Bis(2,4-dinitro-1H-imidazol-1-yl)diazene S1:45
1,2-Bis(4,5-dinitro-1H-imidazol-1-yl)diazene S1:112
1,2-Bis(3,4-dinitro-1H-pyrazol-1-yl)diazene S1:110
1,2-Bis(3,5-dinitro-1H-pyrazol-1-yl)diazene S1:109
N,N-Bis((3,4-dinitro-1H-pyrazol-1-yl)methyl) nitramide S1:28
N3,N®-Bis(2-methyl-2H-tetrazol-5-yl)-1,2,4,5-tetrazine-3,6-diamine S2:3
(E)-1,2-Bis(1-methyl-5-(trinitromethyl)-1H-1,2,4-triazol-3-yl)diazene S1:118
N,N-Bis((3,5-dinitro-1H-pyrazol-1-yl)methyl)nitramide S2:19
3,4-Bis(4-nitro-1,2,5-oxadiazol-3-yl)-1,2,5-oxadiazole S1:130
N,N-Bis((4-nitro-1H-pyrazol-1-yl)methyl)nitramide S2:18
1,2-Bis(3-nitro-1H-1,2,4-triazol-1-yl)diazene S1:46
N3 N8-Bis(3-nitro-1H-1,2,4-triazol-5-yl)-1,2,4,5-tetrazine-3,6-diamine S1:95
Bis(nitrofuranzano)furoxan Sl:4
Bis(1,2,4-oxadiazole)bis(methylene)dinitrate S2:40
6,6'-(4H,8H-Bis[1,2,5]oxadiazolo[3,4-b:3’,4'-e]pyrazine-4,8-diyl)bis(2,4-dioxo-1,2,4,5-tetrazin-3-amine) S2:41
6-(4H,8H-Bis[1,2,5]oxadiazolo[3,4-b:3',4"-3]pyrazine-4-yl)-2,4-dioxo-1,2,4,5-tetrazin-3-amine oxolan-2- $2:42
one

Bis([1,2,5]oxadiazolo)[3,4-b:3',4'-e]pyrazine-4,8-diylbis(methylene) dinitrate S1:21
Bis(1,2,4-oxadiazolyl) furoxan S2:43
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3,6-Bis(1H-1,2,3,4-tetrazol-5-yl-amino)-s-tetrazine S1:5
5,5'-Bis(1H-tetrazolyl)amine S2:44
5,5'-Bis(1H-tetrazolyl)hydrazine S1:17
N3,N®-Bis(1H-1,2,4-triazol-5-yl)-1,2,4,5-tetrazine-3,6-diamine S1:32
1,2-Bis(3,4,5-trinitro-1H-pyrazol-1-yl)ethane S1:94
1-(2-(Bis(2-(E?-((2,2,2-trinitroethyl)amino)-lH-tetrazol-l-yl)ethyl)amino)ethyl)-N-(2,2,2-trinitroethyl)-1H- S1:88
tetrazol-5-amine

(E)-1,2-Bis(5-(trinitromethyl)-1H-1,2,4-triazol-3-yl)diazene S1:77
4,8-Bis(2,4,6-trinitrophenyl)-4H,8H-bis([1,2,5]oxadiazolo)[3,4-b:3',4'-e]pyrazine S2:45
Bis(3,4,5-trinitropyrazolyl)methane S2:46
1H,1'H-[5,5'-Bitetrazole]-1,1'-diamine S1:104
1H,2'H-[5,5'-Bitetrazole]-1,2"-diamine S1:105
1,1’-(Butane-1,4-diyl)bis(N-(2,2,2-trinitroethyl)-1H-tetrazol-5-amine) S1:86
N-((5-Chloro-3,4-dinitro-1H-pyrazol-1-yl)methyl)-N-methylnitramide S1:100
1-(2-(4-Chloro-3,5-dinitro-1H-pyrazol-1-yl)ethyl)-1H-tetrazol-5-amine S1:52
Copper(l) 5-nitrotetrazolate S1:6
(E)-N-(1-Cyclopentyl-1H-tetrazol-5(4H)-ylidene)nitramide S2:8
3,3'-Diamino-4,4'-azoxyfurazan S1:7
5,7-Diamino-4,6-dinitrobenzofuroxan S1:8
5,7-Diamino-4,6-dinitrobenzofuroxan dihydrate, sodium salt S1:2
2,6-Diamino-3,5-dinitropyrazine-1-oxide S2:32
1,4-Diamino-3,6-dinitropyrazolo[4,3-c]pyrazole S2:47
3,4-Diaminofurazan S1:9
N,N’-(1,1'-(Diazene-1,2-diyl)bis(3,5-dinitro-1H-pyrazole-4,1-diyl))bis(N-methylInitramide) S1:111
1-(2-(3,5-Diazido-4-nitro-1H-pyrazol-1-yl)ethyl)-1H-tetrazol-5-amine S1:83
1,4-Dihydrazino tetrazine S2:31
Dihydroxylammonium 5,5'-bitetrazole-1,1'-dioxide S1:10
1,3'-Dimethyl-5,5'-dinitro-1H,3'H-4,4’-bi(1,2,3-triazole) S1:116
2,2'-Dimethyl-5,5'-dinitro-2H,2'H-4,4'-bi(1,2,3-triazole) S1:115
2,3'-Dimethyl-5,5'-dinitro-2H,3'H-4,4'-bi(1,2,3-triazole) S1:47
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5,5'-Dinitrimino-3,3'-methylene-1H-1,2,4-triazole 52:39
5,5'-Dinitro-1H,1'H-4,4"-bi(1,2,3-triazole) S1:73
5,5'-Dinitro-2H,2'H-[4,4"-bi(1,2,3-triazole)]-2,2'-diamine S1:117
5,5'-Dinitro-2H,3'H-[4,4"-bi(1,2,3-triazole)]-2,3'-diamine S1:74
5,5"-Dinitro-3H,3'H-[4,4'-bi(1,2,3-triazole)]-3,3'-diamine S2:25
N,N’-((5,5"-Dinitro-2H,2'"H-[3,3"-bi(1,2,4-triazole)]-2,2'-diyl)bis(methylene)) bis(N-methylnitramide) S1:35
(5,5"-Dinitro-2H,2'H-[3,3'-bi(1,2,4-triazole)]-2,2'-diyl)bis(methylene) dinitrate S1:22
N-((2,4-Dinitro-1H-imidazol-1-yl)methyl)-N-methylnitramide S1:98
N-((3,5-Dinitro-1H-pyrazol-1-yl)methyl)-N-methylnitramide S2:27
N-((4,5-Dinitro-1H-imidazol-1-yl)methyl)-N-methylnitramide S2:26
2,4-Dinitro-1H-imidazole-1,5-diamine S1:51
1-(3,5-Dinitro-1H-pyrazol-4-yl)-3-nitroguanidine S2:4

3,5-Dinitro-1H-pyrazole-1,4-diamine S52:20
3,5-Dinitro-1H-1,2,4-triazol-1-amine S1:69
4 5-Dinitro-2H-1,2,3-triazol-2-amine S1:124
N-((3,5-Dinitro-1H-1,2,4-triazol-1-yl)methyl)-N-methylnitramide S1:97
4,6-Dinitrobenzofuroxan S1:18
5,7-Dinitrobenzo-1,2,3,4-tetrazine-1,3-dioxide S2:30
Dinitromethyltriazole S1:11
3(5),4-Dinitropyrazole S1:12
3,6-Dinitropyrazolo[4,3-c]pyrazole S1:13
(3,6-Dinitropyrazolo[4,3-c]pyrazole-1,4-diyl)bis(methylene) dinitrate S2:1

1-(2-(3,4-Dinitro-1H-pyrazol-1-yl)ethyl)-1H-tetrazol-5-amine S1:81
(2)-N-(1-(2-(3,4-Dinitro-1H-pyrazol-1-yl)ethyl)-1H-tetrazol-5(4H)-ylidene)nitramide S1:53
1-(3,5-Dinitro-1H-pyrazol-4-yl)guanidine S1:38
N-((3,4-Dinitro-1H-pyrazol-1-yl)methyl)-N-methylnitramide S1:36
N-(3,5-Dinitro-1H-pyrazol-4-yl)-N-methylnitramide S2:13
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N-(3,4-Dinitro-1H-pyrazol-5-yl)nitramide S1:114
3,5-Dinitro-1H-pyrazole S$1:37
3-(Dinitromethyl)-5-nitro-1H-1,2,4-triazole S1:76
1,2-Di(1H-tetrazol-1-yl)diazene S1:72
1,1'-(Ethane-1,2-diyl)bis(3,5-dinitro-1H-pyrazol-4-amine) S1:29
1,1'-(Ethane-1,2-diyl)bis(3,4-dinitro-1H-pyrazol-5-amine) S2:28
1,1'-(Ethane-1,2-diyl)bis(N-(2,2,2-trinitroethyl)-1H-tetrazol-5-amine) S1:27
1,1'-(Ethane-1,2-diylbis(oxy))bis(N-(2,2,2-trinitroethyl)-1H-tetrazol-5-amine) S1:87
Furazano-1,2,3,4-tetrazine-1,3-dioxide S1:131
(E)-N-(1-(2-Hydroxyethyl)-1H-tetrazol-5(4H)-ylidene)nitramide S2:7

5-Imino-1-(2H-tetrazol-5-yl)-1H-1,2,4-triazole-3,4(5H)-diamine S1:49
(E)-N-(1-Methoxy-1H-tetrazol-5(4H)-ylidene)nitramide S1:57
1-Methoxy-N-(2,2,2-trinitroethyl)-1H-tetrazol-5-amine S51:85
1-Methyl-3,5-dinitro-1H-pyrazol-4-amine S1:39
1-Methyl-5-(1-methyl-2-(2,2,2-trinitroethyl)hydrazinyl)-1H-tetrazole S2:9

N-Methyl-N-((3-nitro-5-0x0-1H-1,2,4-triazol-4(5H)-yl)methyl)nitramide S1:63
1-Methyl-5-nitro-1H-tetrazole S2:10
2-Methyl-5-nitro-2H-tetrazole S1:68
N-(2-Methyl-5-nitro-2H-1,2,3-triazol-4-yl)nitramide S2:22
1-Methyl-5-nitro-3-(trinitromethyl)-1H-1,2,4-triazole S2:12
N-(2-Methyl-2H-tetrazol-5-yl)nitramide S1:96
(E)-N-(1-Methyl-1H-tetrazol-5(4H)-ylidene)nitramide S1:62
N-Methyl-N-((3,4,4'-trinitro-2'"H-[ 1,3'-bipyrazol]-2'-yl)methyl)nitramide S1:99
1-Methyl-3,4,5-trinitro-1H-pyrazole S1:40
1-Methyl-N-(2,2,2-trinitroethyl)-1H-tetrazol-5-amine S1:55
6-Nitro-7-azido-pyrazol[3,4-d][1,2,3]triazine-2-oxide S1:19
(Z2)-N-(1-(2-(3-Nitro-5-(nitroamino)-1H-1,2,4-triazol-1-yl)ethyl)-1H-tetrazol-5(4H)-ylidene)nitramide S1:84
N,N’-((3-Nitro-5-0x0-1H-1,2,4-triazole-1,4(5H)-diyl)bis(methylene))bis(N-methylnitramide) S1:33
1-(2-(3-Nitro-1H-pyrazol-1-yl)ethyl)-1H-tetrazol-5-amine S2:15
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2-(5-Nitro-2H-tetrazol-2-yl)acetonitrile S1:119
1-(2-(5-Nitro-2H-tetrazol-2-yl)ethyl)-1H-tetrazol-5-amine S1:26
5-((5-Nitro-2H-tetrazol-2-yl)methyl)-1H-tetrazole S1:120
5-Nitro-2H-tetrazole S1:67
5-Nitro-2,4,6-triaminopyrimidine-1,3-dioxide S52:48
1-(2-(3-Nitro-1H-1,2,4-triazol-1-yl)ethyl)-1H-tetrazol-5-amine S1:24
(Z2)-N-(1-(2-(3-Nitro-1H-1,2,4-triazol-1-yl)ethyl)-1H-tetrazol-5(4H)-ylidene)nitramide S2:14
N-(5-Nitro-2H-1,2,3-triazol-4-yl)nitramide S1:121
3-Nitro-1H-1,2,4-triazole S1:101
4-Nitro-1H-1,2,3-triazole-1,5-diamine S1:80
5-Nitro-2H-1,2,3-triazole-2,4-diamine S1:79
3-Nitro-1,2,4-triazole-5-one S1:14
5-Nitro-3-(trinitromethyl)-1H-1,2,4-triazole S1:75
1-((Z)-5-(Nitroimino)-2,5-dihydro-lH-tetrazoI-1-y|)-3-((E)-5-(nitroimino)-4,5-dihydro-lH-tetrazoI-l- $1-93
yl)propan-2-yl nitrate
N-((E)-1-(3-((2)-5-(Nitroimino)-4,5-dihydro-1H-tetrazol-1-yl)propyl)-1,4-dihydro-5H-tetrazol-5- $1:92
ylidene)nitramide

(6-Oxo0-5H-imidazo[4,5-b][1,2,5]oxadiazolo[3,4-e]pyrazine-5,7(6H)-diyl)bis(methylene) dinitrate S1:78
1,1'-(Oxybis(methylene))bis(4-chloro-3,5-dinitro-1H-pyrazole) S1:107
1,1'-(Oxybis(methylene))bis(5-chloro-3-nitro-1H-1,2,4-triazole) S1:43
1,1'-(Oxybis(methylene))bis(4,5-dinitro-1H-imidazole) S1:108
1,1'-(Oxybis(methylene))bis(3,5-dinitro-1H-pyrazol-4-amine) S2:21
1,1'-(Oxybis(methylene))bis(3,4-dinitro-1H-pyrazole) S1:41
1,1’-(Oxybis(methylene))bis(3,5-dinitro-1H-pyrazole) S1:42
2,2'-(Oxybis(methylene))bis(5-nitro-2H-tetrazole) S2:5
1,1'-(Oxybis(methylene))bis(3-nitro-1H-1,2,4-triazole) S1:44
2,2'-(Oxybis(methylene))bis(5-(trinitromethyl)-2H-tetrazole) S1:106
Potassium 5-nitrotetrazolate S2:49
1,1'-(Propane-1,3-diyl)bis(N-(2,2,2-trinitroethyl)-1H-tetrazol-5-amine) S1:56
Silver nitrotetrazolate S1:15
Sodium 5-nitrotetrazolate dihydrate S1:16
3,4:7,8:11,12:15,16-Tetrafurazano-1,2,5,6,910,13,14-octaazacyclohexadeca-1,3,5,7,9,11,13,15-octane- $2:99

1,10-dioxide
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6,6°-{1,2,4,5-Tetrazine-3,6-diylbis[(4H,8H-bis[1,2,5]oxadiazolo[3,4-b:3" 4’-e]pyrazine-8,4-diyl)] }bis(2,4-

dioxo-1,2,4,5-tetrazin-3-amine) SLi32
N-(1H-Tetrazol-5(4H)-ylidene)nitramide S1:61
1-((1H-1,2,3-Triazol-1-yl)diazenyl)-1H-tetrazole S1:113
3,4,5-Trinitro-1H-pyrazol-1-ol S1:60
3,4,5-Trinitro-1H-pyrazole S1:31
N-(2,2,2-Trinitroethyl)-1H-tetrazol-1-amine S2:11
N-(2,2,2-Trinitroethyl)-1H-tetrazol-5-amine S1:54
2-(5-((2,2,2-Trinitroethyl)amino)-1H-tetrazol-1-yl)ethanol S2:17
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