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[(3s,7s)-7-(Acryloyloxy)bicyclo[3.3.1]non-3-yl]methyl acrylate 2h (1H NMR)
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Ethane-1,2-diyl bis(5-nitroisoxazole-3-carboxylate) 3a (1H NMR)
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Propane-1,3-diyl bis(5-nitroisoxazole-3-carboxylate) 3b (1H NMR)
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1,4-Phenylenedi(methylene) bis(5-nitroisoxazole-3-carboxylate) 3d (1H NMR)
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1,3-Phenylenedi(methylene) bis(5-nitroisoxazole-3-carboxylate) 3e (1H NMR)
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1,2-Phenylenedi(methylene) bis(5-nitroisoxazole-3-carboxylate) 3f (1H NMR)
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Adamantane-1,3-diyldi(methylene) bis(5-nitroisoxazole-3-carboxylate) 3g (13С NMR)
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((3s,7s)-7-{[(5-Nitroisoxazol-3-yl)carbonyl]oxy}bicyclo[3.3.1]non-3-yl)methyl 5-nitroisoxazole-3-carboxylate 3h (1H NMR)
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((3s,7s)-7-{[(5-Nitroisoxazol-3-yl)carbonyl]oxy}bicyclo[3.3.1]non-3-yl)methyl 5-nitroisoxazole-3-carboxylate 3h (13C NMR)
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1,4-Phenylene bis(4,4,4-trinitrobutanoate) 5a (1H NMR)
O O

OO

(O2N)3C C(NO2)3

8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

4.134.003.84

Acetone-d6

Water

2.
042.

05
2.

062.
86

3.
23

3.
24

3.
26

3.
85

3.
87

3.
89

7.
22

33



216 208 200 192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

Acetone-d6

Acetone-d6

29
.1

2
29

.6
5

29
.8

4
30

.0
3

30
.2

3
30

.4
2

12
3.

43

13
1.

14

14
9.

18

16
9.

54

20
6.

28

1,4-Phenylene bis(4,4,4-trinitrobutanoate) 5a (13C NMR)
O O

OO

(O2N)3C C(NO2)3

132.0 131.5 131.0 130.5 130.0
Chemical Shift (ppm)

13
1.

14

30.5 30.0 29.5 29.0
Chemical Shift (ppm)

Acetone-d6

29
.1

2

29
.2

729
.4

6

29
.6

5

29
.8

4
29

.8
930

.0
3

30
.2

3

30
.4

2

34



230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

Acetone-d6Acetone-d6

29
.1

0
29

.8
7

30
.0

1
30

.4
0

123.41

13
1.

07

14
9.

16

16
9.

52

20
6.

26

O O

OO

(O2N)3C C(NO2)3

30.5 30.0 29.5 29.0
Chemical Shift (ppm)

Acetone-d6

29
.1

0
29

.2
529
.4

429
.6

3
29

.8
229

.8
7

30
.0

1

30
.2

1

30
.4

0

1,4-Phenylene bis(4,4,4-trinitrobutanoate) 5a (APT)

35



9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0
Chemical Shift (ppm)

6.223.022.002.00 1.981.88

Chloroform-d

Water

7.
39

7.
37

7.
26

7.
04

7.
02

3.
52

3.
50

3.
48

3.
05 3.

03
3.

01

2.
10

1.
91

1.
90

1.
79

1.
76

1.
73 1.

53

2.20 2.15 2.10 2.05 2.00 1.95 1.90 1.85 1.80 1.75 1.70
Chemical Shift (ppm)

6.226.123.02

2.
10

1.
91

1.
90

1.
82

1.
79

1.
76

1.
73

3.5 3.4 3.3 3.2 3.1 3.0
Chemical Shift (ppm)

2.001.98

3.
52

3.
50

3.
48

3.
05 3.
03

3.
01

O

O
C(NO2)3

4-(Adamantan-1-yl)phenyl 4,4,4-trinitrobutanoate, 5b (1H NMR) 

36



44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29
Chemical Shift (ppm)

43
.3

0

36
.8

0

36
.1

5 29
.8

4

29
.0

2
28

.6
9

O

O
C(NO2)3

4-(Adamantan-1-yl)phenyl 4,4,4-trinitrobutanoate, 5b (13C NMR) 

192 184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

Chloroform-d

28
.6

9
29

.0
2

29
.8

4

36
.1

5
36

.8
043
.3

0

76
.8

4
77

.1
6

77
.4

8

12
0.

56

12
6.

20
12

8.
89

14
7.

96
14

9.
70

16
8.

28

129 128 127 126
Chemical Shift (ppm)

12
6.

20

12
8.

89

37



1,4-Phenylenedi(methylene) bis(5-aminoisoxazole-3-carboxylate) 6 (1H NMR)
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2. X-ray Diffraction Analysis

Single crystals suitable for X-ray diffraction were obtained by slow evaporation of the

solvent from a chloroform solution of 3c. Crystal data collection and refinement parameters of 3c 

are summarized in Table S1. Intensity data were collected at 295 K on a Stoe STADI VARI

diffractometer using focusing mirrors monochromated Cu Kα radiation, λ = 1.54186 Å. The data 

were corrected for decay, Lorentz, and polarization effects as well as absorption and beam 

corrections based on the multi-scan technique. The structures were solved by a combination of direct 

methods in SHELXS-97 and the difference Fourier technique, and refined by full-matrix least-squares 

procedures (SHELXL-97). Non hydrogen atoms were refined with anisotropic displacement 

parameters. The H-atoms were either located or calculated and subsequently treated with a riding 

model. 

Table S1. Crystallographic data and structure refinement results of 3c. 

3c 

Empirical formula C12H10N4O10 

Formula weight 370.24 

Temp, K 295(2) 

Crystal system monoclinic 

Space group P21 

a, Å 9.000(2) 

b, Å 9.1293(14) 

c, Å 19.424(4) 

α, (°) 90 

β, (°) 92.197(18) 

γ, (°) 90 

Volume, Å
3

1594.8(5) 

Z 4 

dcalc, g
.
cm

-3
1.542 

λ, Å 1.54186 

μ, mm
-1

1.208 

No. of data collected 4944 

No. of unique data/ number 

restraints/ number refined 

parameters 

4944/1/489 

Rint 0.0217 (before

absorption 

correction)

Goodness-of-fit on F
2

0.632 

R1, wR2 (I > 2 (I)) 0.0416, 0.0578 

R1, wR2 (all data) 0.1244, 0.0736 
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