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General section  

 

Measurements 

NMR spectra were recorded on 400.1, 162.0, 100.6 and 28.9 MHz for 
1
H, 

31
P, 

13
C and 

14
N, 

respectively at room temperature; the chemical shifts δ were measured in ppm with respect to the 

solvent (
1
Н: CDCl3, δ = 7.26 ppm, DMSO-d6, δ = 2.49 ppm, CD3OD, δ = 3.31 ppm; 

13
C: CDCl3, δ = 

77.1 ppm, DMSO-d6, δ = 39.5 ppm, CD3OD, δ = 49.0 ppm). Data are reported as follows: chemical 

shift, multiplicity (s=singlet, d=doublet, t=triplet, q=quartet, m=multiplet, app=apparent, and 

br=broad), coupling constant in Hertz (Hz), and integration. Accurate mass determination (ESI) was 

performed on instrument equipped with a dual electrospray ion source. Samples were injected into 

the MS using methanol as carrier solvent and analysis was performed as a flow injection analysis 

without any chromatographic step. Both negative and positive electrospray and chemical ionization 

were conducted. Two reference compounds were continuously injected enabling post-analyses 

correction of mass axis. Samples for Infrared spectroscopy were recorded as indicated on film, KBr 

pellet or nujol. Melting points (mp) are uncorrected. Analytical thin layer chromatography (TLC) 

was carried out with “Silufol” silica gel plates (supported on aluminum); the revelation was done by 

UV lamp (254 and 365 nm) and chemical staining (iodine vapor and potassium permanganate 

solution in water). Column chromatography was performed on silica gel 60 (230-400 mesh, Merck).  

 

Materials 

All solvents were dried and distillated. 1,4-dioxane and chlorobenzene were stored over molecular 

sieves. All bases (triethylamine, tributylamine, pyridine, tetramethylethylenediamine, 1,8-

diazabicyclo[5.4.0]undecene, 1,4-diazabicyclo[2.2.2]octane, triphenylphosphine) and 

tetranitromethane, methyl vinyl ketone, ethyl vinyl ketone, cyclohex-2-enone, levoglucosenone, 

acrolein, crotone aldehyde, methyl acrylate, ethyl acrylate, butyl acrylate, tert-butyl acrylate, benzyl 

acrylate, acrylamide, vinylsulfinylbenzene, vinylsulfonylbenzene, phenyl ethenesulfonate, acrylic 

acid were commercially available. Tertiary amines (triethylamine, tributylamine, pyridine, 

tetramethylethylenediamine) were dried and distillated. Other materials obtained from commercial 

suppliers were used without further purification. All reactions with tetranitromethane were carried 

out under an atmosphere of argon. 1-Phenylprop-2-en-1-one was obtained in two steps, i.e. 
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paraformaldehyde Mannich reaction and thermal elimination
1
. (E)-Methyl but-2-enoate, (E)-methyl 

pent-2-enoate, (E)-methyl 6-chlorohex-2-enoate, (E)-methyl 4-phenylbut-2-enoate were synthesized 

by general procedure based on Wittig reaction
2
. N-Butylacrylamide, N-benzylacrylamide, N-

phenylacrylamide, N-cyclohexylacrylamide were obtained by know procedure
3
 and N,N-

dipropylacrylamide, 1-(piperidin-1-yl)prop-2-en-1-one by procedure
4
, both were included reaction 

of acryloyl chloride with corresponding amine in the presents of triethylamine. Diethyl 

vinylphosphonate was obtained in two steps, i.e. Arbuzov reaction of 1,2-dibromoethane with 

triethyl phosphate and dehydrohalogenation of Arbuzov’s product.
5
 Nitroethene was prepared from 

2-nitroethanol by treatment of phthalic anhydride
6
. (E)-1-Nitroprop-1-ene, (E)-1-nitrobut-1-ene, (E)-

5-chloro-1-nitropent-1-ene, (E)-(3-nitroallyl)cyclopropane were synthesized by condensation 

aldehydes with nitroethane
7
.  

 

Caution: Although we did not experience any problems in handling tetranitromethane, full safety 

precautions should be taken due to its toxicity and explosive nature. 

                                                 
1
Young, W. G.; Roberts, J. D. J. Am. Chem. Soc. 1946, 68, 649-652. 

2
(a) Wei, X.; Taylor, R. J. K. J. Org. Chem. 2000, 65, 616-620. (b) Isler, O.; Gutmann, H.; Montavon, M.; Rüegg, R.; 

Ryser, G.; Zeller, P. Helv. Chim. Acta. 1957, 139, 1242-1249. 
3
 Hideto, M.; Ueda, M.; Nishimurab A.; Naitob, T. Tetrahedron. 2004, 60, 4227-4235. 

4
 Naskar, D.; Roy, S.Tetrahedron. 2000, 56, 1369-1377. 

5
 Ford-Moore, A. H.; Williams, J. H. J. Chem. Soc. 1947, 1465-1467. 

6
 Chi, Y.; Guo, L.; Kopf, N. A.; Gellman, S. H. J. Am. Chem. Soc. 2008, 130 (17), 5608-5609. 

7
 Trost, B. M.; Müller, C. J. Am. Chem. Soc. 2008, 130 (8), 2438–2439. 
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Experimental 

 
 

 

 

The optimization of the type of base 

used, the ratios of reagents added, and the 

solvent for the reaction are presented in 

Tables 1-3. 

 

TABLE 1. The effect of the base in the 

reaction of methyl vinyl ketone (MVK) with 

tetranitromethane (TNM) in dioxane (12 h) 

 

Me

O

+   C(NO2)4 N
O

O2N

Me

O
1

 20 oC, 12 h

dioxane

base

 

entry base 
mole ratio 

MVK:TNM:base 

yield
a
 1, 

% 

1 1:2.5:0.1 5 

2 
Et3N 

1:2.5:2 80 

3 Bu3N 1:2.5:2 40
b
 

4 Py 1:2.5:2 35
b
 

5 TMEDA 1:2.5:1 31
b
 

6 DBU 1:2.5:1 30 

7 1:2.5:0.1 -
b
 

8 
DABCO 

1:2.5:1 20
b
 

9 Ph3P 1:2.5:2 6
b
 

a
Isolated yield. 

b
Less than 10% of 5,5,5-

trinitropentanone-2 was also produced. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE 2. The effect of the mole ratio 

MVK:TNM:Et3N in the reaction of MVK 

with TNM in dioxane (12 h) 

 

Me

O

+   C(NO2)4 N
O

O2N

Me

O
1

 20 oC, 12 h

dioxane

Et3N

 

entry 
mole ratio 

MVK:TNM:Et3N 
yield

a
 1, % 

1 1:1:1 23 

2 1:2:0.1 5 

3 1:2:1 34 

4 1:4:2 59 

5 1:2.5:2 80 
a
Isolated yield. 

 

TABLE 3. Effect of the solvent in the reaction 

of MVK with TNM in the presence of Et3N 

(alkene:TNM:Et3N = 1:2.5:2 mole ratio, 12 h) 

 

Me

O

+   C(NO2)4 N
O

O2N

Me

O
1

 20 oC, 12 h

Et3N

 

entry solvent yield
a
 1, % 

1 none 26 

2 petroleum ether 32 

3 C6H5Cl 45 

4 CH2Cl2 65 

5 1,4-dioxane 80 

6 СH3CN 55 

7 MeOH -
b
 

a
Isolated yield. 

b
Only 5,5,5-trinitropentanone-2 

was obtained. 
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R1 R2

O

+    C(NO2)4
1,4-dioxane

20 oC, 12 h

N
O

O2N

O

R2

R1

1-5

Et3N

 

General procedure for the preparation of the 5-acyl-3-nitroisoxazoles 1-5. To a solution of 

tetranitromethane (0.3 ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine (0.28 ml,    

2 mmol) dropwise was added. The mixture was stirred over cooling 5 min and alkene (1 mmol) was 

added in one portion. The cooling was taken off and the mixture was stirred at rt for 12 h. Solvent 

was removed under reduced pressure and product was isolated by column chromatography with 

petroleum ether ether - EtOAc, 10:1. 

 

N

O

O2N

O

Me

1-(3-nitroisoxazol-5-yl)ethanone (1)
8
 

Yield 120 mg (80%), colorless solid, mp 70-72 °C, Rf 0.62 (petroleum ether ether - EtOAc, 4:1). 
1
H 

NMR (CDCl3) δ 2.74 (s, 3H, CH3), 7.37 (s, 1H, CH); 
13

C NMR (CDCl3) δ 26.8 (CH3), 100.3 (CH), 

163.3 (C), 165.7 (br s, CNO2) , 189.6 (CO); IR (KBr) 1718 (s), 1544 (s), 1364 (s) cm
-1

. 

N

O

O2N

O

Et

1-(3-nitroisoxazol-5-yl)propan-1-one (2) 

Yield 150 mg (86%), pale yellow solid, mp 53-54 °C, Rf  0.67 (CHCl3). 
1
H NMR (CDCl3) δ 1.20 (t, 

J = 7.3 Hz, 3H, CH3), 3.08 (q, J = 7.3 Hz, 2H, CH2), 7.34 (s, 1H, CH); 
13

C NMR (CDCl3) δ 7.0 

(CH3), 33.1 (CH2), 100.4 (CH), 162.9 (C), 165.7 (br s, CNO2), 192.7 (CO); IR (KBr) 1710 (s), 1546 

(s), 1359 (s) cm
-1

; Anal. Calcd for C6H6N2O4: C, 42.36; H, 3.55; N, 16.47. Found: C, 42.45; H, 3.54; 

N, 16.32. 

 

 

                                                 
8
 Duranti E. Studi. Urbinati, Fac. Farm. 1972, 45 (15), 65-71; Chem. Abstr. 1975, 82, 72851u. 
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N

O

O2N

O

Ph

(3-nitroisoxazol-5-yl)(phenyl)methanone (3) 

Yield 190 mg (85%), colorless solid, mp 82-83 °C, Rf  0.66 (CHCl3). 
1
H NMR (CDCl3) δ 7.53 (s, 

1H, CH), 7.56-7.60 (m, 2H, Ph), 7.71-7.75 (m, 1H, Ph), 8.31-8.33 (m, 2H, Ph); 
13

C NMR (CDCl3) δ 

102.9 (CH), 129.0 (2×CH, Ph), 130.8 (2×CH, Ph), 134.3 (C, Ph), 135.1 (CH, Ph), 163.5 (C), 165.5 

(br s, CNO2), 182.9 (CO); IR (KBr) 1715 (s), 1542 (s), 1325 (s) cm
-1

; Anal. Calcd for C10H6N2O4: C, 

55.05; H, 2.77; N, 12.84. Found: C, 55.27; H, 2.63; N, 12.88. 

N

O

O2N

O 3-nitro-5,6-dihydrobenzo[d]isoxazol-7(4H)-one (4) 

Yield 140 mg (77%), pale yellow solid, mp 114-115 °C, Rf 0.25 (CHCl3). 
1
H NMR (CDCl3) δ 2.22-

2.29. (m, 2H, CH2), 2.75-2.78 (m, 2H, CH2), 3.14 (t, J = 6.3 Hz, 2H, CH2); 
13

C NMR (CDCl3) δ 

20.3, 22.3, 39.8 (CH2), 119.1(C), 158.9 (C), 160.9 (br s, CNO2), 189.2 (CO); IR (KBr) 1716 (s), 

1540 (s), 1357 (s) cm
-1

; Anal. Calcd for C7H6N2O4: C, 46.16; H, 3.32; N, 15.38. Found: C, 46.21; H, 

3.50; N, 15.19. 

N

O

O2N

O

O

O

(4S,7R)-3-nitro-4,5-dihydro-4,7-epoxyoxepino[4,5-d]isoxazol-8-one (5) 

Yield 110 mg (53%), colorless solid, mp 110-112 °C, Rf 0.25 (petroleum ether - EtOAc, 2:1). 
1
H 

NMR (CDCl3) δ 4.09 (d, J = 7.8 Hz, 1H, CH2), 4.20 (dd, J = 4.3, 7.8 Hz, 1H, CH2), 5.65 (s, 1H, 

CH), 6.02 (d, J = 4.3 Hz, 1H, CH); 
13

C NMR (CDCl3) δ 68.6 (t, J = 156 Hz, CH2), 69.9 (d, J = 165 

Hz, CH), 99.9 (dt, J = 185, 6 Hz, CH), 117.1 (br.d, J = 6 Hz, С), 156.4 (t, J = 4 Hz, CON), 158.4 (br 

s, CNO2), 179.0 (d, J = 5 Hz, CO); IR (nujol) 1730 (s), 1535 (s), 1340 (s) cm
-1

; Anal. Calcd for 

C7H4N2O6: C, 39.64; H, 1.90; N, 13.21. Found: C, 39.81; H, 2.07; N, 13.29. 
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R1 H

O

+    C(NO2)4
1,4-dioxane

20 oC, 12 h

N
O

O2N

O

R2

R1

6,7

Et3N

 

General procedure for the preparation of the 5-carbaldehyde-3-nitroisoxazoles 6,7. To a 

solution of tetranitromethane (0.3 ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine 

(0.28 ml, 2 mmol) dropwise was added. The mixture was stirred over cooling 5 min, and aldehyde 

(1 mmol) was added in one portion. The cooling was taken off and the mixture was stirred at rt for 

12 h. Solvent was removed under reduced pressure and product was isolated by column 

chromatography with petroleum ether - EtOAc, 2:1. 

N

O

O2N

H

O 3-nitroisoxazole-5-carbaldehyde (6)
9
 

Yield 80 mg (60%), pale yellow liquid, Rf  0.75 (petroleum ether - EtOAc, 2:1). 
1
H NMR (CDCl3) δ 

7.32 (s, 1H, CH), 9.96 (s, 1H, CH); 
13

C NMR (CDCl3) δ 99.7 (CH), 163.0 (C), 166.7 (br s, CNO2), 

182.5 (CO). 

N

O

O2N

H

O 4-methyl-3-nitroisoxazole-5-carbaldehyde (7) 

Yield 70 mg (49%), pale yellow liquid, Rf  0.76 (petroleum ether - EtOAc, 2:1). 
1
H NMR (CDCl3) δ 

2.58 (s, 3H, CH3), 10.14 (s, 1H, CH); 
13

C NMR (CDCl3) δ 8.0 (CH3), 114.1 (C), 161.2 (C), 162.3 (br 

s, CNO2), 184.4 (CO); IR (KBr) 1718 (s), 1542 (s), 1359 (s) cm
-1

; Anal. Calcd for C5H4N2O4: C, 

38.47; H, 2.58; N, 17.95. Found: C, 38.31; H, 2.60; N, 17.86. 

 

                                                 
9
 Duranti, E.; Balsamini, C.; Scheda, P. Farmaco, Edizione Scientifica. 1987, 42 (4), 299-306; Chem. Abstr., 1987, 107, 

20614. 
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+    C(NO2)4
OR2

O

Et3N

1,4-dioxane 

70 oC, 2 h

N
O

OR2

O

O2N

R1

R1

8-16
 

General procedure for the preparation of the 3-nitroisoxazole-5-carboxylates 8-16. To a 

solution of tetranitromethane (0.3 ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine 

(0.28 ml, 2 mmol) dropwise was added. The mixture was stirred over cooling 5 min, and alkene (1 

mmol) was added in one portion. The cooling was taken off and the mixture was stirred at 70 
o
C for 

2 h. Solvent was removed under reduced pressure and product was isolated by column 

chromatography with petroleum ether - EtOAc, 10:1. 

 

N

O

O2N

O

OMe

methyl 3-nitroisoxazole-5-carboxylate (8)
8 

Yield 110 mg (62%), colorless solid, mp 71-72 °C, Rf 0.46 (CHCl3). 
1
H NMR (CDCl3) δ 4.01 (s, 

3H, CH3), 7.40 (s, 1H, CH); 
13

C NMR (CDCl3) δ 53.7 (CH3), 102.4 (CH), 158.0 (2×C), 165.6 (br s, 

CNO2); IR (KBr) 1741 (s), 1550 (s), 1359 (s) cm
-1

; Anal. Calcd for C5H4N2O5: C, 34.90; H, 2.34; N, 

16.28. Found: C, 34.91; H, 2.19; N, 16.40. 

N

O

O2N

O

OEt

ethyl 3-nitroisoxazole-5-carboxylate (9) 

Yield 140 mg (75%), pale yellow liquid, Rf  0.49 (CHCl3). 
1
H NMR (CDCl3) δ 1.46 (t, J = 7.2 Hz, 

3H, CH3), 4.52 (q, J = 7.2 Hz, 2H, CH2), 7.41 (s, 1H, CH); 
13

C NMR (CDCl3) δ 14.0 (CH3), 63.4 

(CH2), 102.3 (CH), 157.6 (C), 158.3 (C), 165.6 (br s, CNO2); IR (KBr) 1740 (s), 1552 (s), 1357 (s) 

cm
-1

; Anal. Calcd for C6H6N2O5: C, 38.72; H, 3.25; N, 15.05. Found: C, 38.65; H, 3.24; N, 15.25. 

N

O

O2N

O

OBu

butyl 3-nitroisoxazole-5-carboxylate (10) 

Yield 130 mg (60%), pale yellow liquid, Rf  0.55 (CHCl3). 
1
H NMR (CDCl3) δ 0.99 (t, J = 7.3 Hz, 

3H, CH3), 1.45-1.51 (m, 2H, CH2), 1.77-1.84 (m, 2H, CH2), 4.46 (t, J = 6.7 Hz, 2H, CH2), 7.41 (s, 

Retr
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1H, CH); 
13

C NMR (CDCl3) δ 13.6 (CH3), 19.0 (CH2), 30.4 (CH2), 67.1 (CH2), 102.3 (CH), 157.7 

(C), 158.3 (C), 165.6 (br s, CNO2); IR (KBr) 1739 (s), 1550 (s), 1357 (s) cm
-1

; Anal. Calcd for 

C8H10N2O5: C, 44.86; H, 4.71; N, 13.08. Found: C, 44.70; H, 4.57; N, 13.19. 

N

O

O2N

O

Ot-Bu

tert-butyl 3-nitroisoxazole-5-carboxylate (11) 

Yield 100 mg (46%), colorless solid, mp 57-58 °C, Rf  0.60 (CHCl3). 
1
H NMR (CDCl3) δ 1.61 (s, 

9H, 3×CH3), 7.34 (s, 1H, CH); 
13

C NMR (CDCl3) δ 27.9 (3×CH3), 85.6 (C), 102.3 (CH), 156.5 (C), 

159.4 (C), 165.4 (br s, CNO2); IR (KBr) 1736 (s), 1548 (s), 1375 (s) cm
-1

; Anal. Calcd for 

C8H10N2O5: C, 44.86; H, 4.71; N, 13.08. Found: C, 44.98; H, 4.49; N, 13.11.  

N

O

O2N

O

OCH2Ph

benzyl 3-nitroisoxazole-5-carboxylate (12) 

Yield 150 mg (60%), colorless solid, mp 61-62 °C, Rf  0.57 (CHCl3). 
1
H NMR (CDCl3) δ 5.47 (s, 

2H, CH2), 7.37-7.48 (m, 5H, Ph), 7.41 (s, 1H, CH); 
13

C NMR (CDCl3) δ 68.8 (CH2), 102.4 (CH), 

128.9 (4×СН, Рh), 129.1 (СН, Рh), 134.0 (С, Ph), 157.5(C), 158.1 (C), 165.7 (br s, CNO2); IR (KBr) 

1749 (s), 1540 (s), 1355 (s) cm
-1

; Anal. Calcd for C11H8N2O5: C, 53.23; H, 3.25; N, 11.29. Found: C, 

53.29; H, 3.33; N, 11.24. 

N

O

O2N

O

OEt

CH3

ethyl 4-methyl-3-nitroisoxazole-5-carboxylate (13) 

Yield 100 mg (50%), pale yellow liquid, Rf  0.54 (CHCl3). 
1
H NMR (CDCl3) δ 1.45 (t, J = 7.2 Hz, 

3H, CH3), 2.61 (s, 1H, CH3), 4.50 (q, J = 7.2 Hz, 2H, CH2); 
13

C NMR (CDCl3) δ 8.6 (CH3), 14.0 

(CH3), 63.0 (CH2), 115.6 (С), 157.3 (С), 158.6 (С), 162.1 (br s, CNO2); IR (KBr) 1736 (s), 1543 (s), 

1354 (s) cm
-1

; Anal. Calcd for C7H8N2O5: C, 42.01; H, 4.03; N, 14.00. Found: C, 42.30; H, 4.22; N, 

14.15. 

N

O

O2N

O

OEt

Et

ethyl 4-ethyl-3-nitroisoxazole-5-carboxylate (14) 

Yield 80 mg (40%), pale yellow liquid, Rf  0.47 (CHCl3). 
1
H NMR (CDCl3) δ 1.27 (t, J = 7.5 Hz, 

3H, CH3), 1.47 (t, J = 7.1 Hz, 3H, CH3), 3.08 (q, J = 7.5 Hz, 2H, CH2), 4.51 (q, J = 7.1 Hz, 2H, 

CH2); 
13

C NMR (CDCl3) δ 13.4 (CH3), 14.0 (CH3), 16.3 (CH2), 63.0 (CH2), 121.3 (C), 157.0 (C), 
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158.5 (C), 161.9 (br s, CNO2); IR (KBr) 1734 (s), 1539 (s), 1348 (s) cm
-1

; Anal. Calcd for 

C8H10N2O5: C, 44.86; H, 4.71; N, 13.08. Found: C, 44.70; H, 4.75; N, 13.20. 

N

O

O2N

O

OEt

(CH2)3Cl

ethyl 4-(3-chloropropyl)-3-nitroisoxazole-5-carboxylate (15) 

Yield 120 mg (46%), pale yellow liquid, Rf  0.36 (petroleum ether - EtOAc, 5:1). 
1
H NMR (CDCl3) 

δ 1.45 (t, J = 7.1 Hz, 3H, CH3), 2.08-2.15 (m, 2H, CH2), 3.18-3.24 (m, 2H, CH2), 3.63 (app t, J = 6.3 

Hz, 2H, CH2), 4.51 (q, J = 7.1 Hz, 2H, CH2); 
13

C NMR (CDCl3) δ 14.0 (CH3), 20.6, 31.5, 44.0, 63.2 

(CH2), 118.5, 157.1, 158.4 (C), 162.1 (br s, CNO2); IR (film) 1730 (s), 1540 (s), 1335 (s) cm
-1

; Anal. 

Calcd for C9H11ClN2O5: C, 41.16; H, 4.22; N, 10.67. Found: C, 41.21; H, 4.13; N, 10.75. 

N

O

O2N

O

OEt

CH2Ph

ethyl 4-benzyl-3-nitroisoxazole-5-carboxylate (16) 

Yield 60 mg (21%), pale yellow liquid, Rf  0.55 (CHCl3). 
1
H NMR (CDCl3) δ 1.41 (t, J = 7.2 Hz, 

3H, CH3), 4.45-4.50 (m, 4H, 2×CH2), 7.25-7.32 (m, 5H, Ph); 
13

C NMR (CDCl3) δ 14.0 (CH3), 27.8 

(CH2), 63.1 (CH2), 118.1 (С), 127.3 (CH, Ph), 128.6 (2×CH, Ph), 128.8 (2×CH, Ph), 133.3 (C, Ph), 

157.0 (C), 158.5 (C), 162.0 (br s, CNO2); IR (KBr) 1739 (s), 1544 (s), 1348 (s) cm
-1

; HRMS (ESI) 

275.0676, calcd. for C13H11N2O5
-
 275.0674. 

 

+   C(NO2)4

NR1R2

O

Et3N

1,4-dioxane  

20 oC, 2 days

N
O

NR1R2

O

O2N

NR1R2

O

(O2N)3C+

17a-f 18b-f

 

Reaction of TNM with α,β-unsaturated amides. General procedure for the preparation of the 

3-nitroisoxazole-5-carboxamides 17a-f. To a solution of tetranitromethane (0.3 ml, 2.5 mmol) in 2 

ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine (0.28 ml, 2 mmol) dropwise was added. The mixture 

was stirred over cooling 5 min, and alkene (1 mmol) was added in one portion. The cooling was 

taken off and the mixture was stirred at rt for 2 days. Solvent was removed under reduced pressure 

and products were isolated by column chromatography with petroleum ether - EtOAc, 5:1. 
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N
O

O2N

NH2

O 3-nitroisoxazole-5-carboxamide (17a) 

Yield 100 mg (64%), colorless solid, mp 159-163 °C, Rf 0.21 (CHCl3). 
1
H NMR (CD3OD) δ 7.60 (с, 

1H, CH); 
13

C NMR (CD3OD) δ 101.0 (CH), 159.4 (C), 160.8 (C), 165.9 (br s, CNO2); IR (KBr) 

3369 (s), 1678 (s), 1545 (s), 1344 (s) cm
-1

; Anal. Calcd for C4H3N3O4: C, 30.58; H, 1.92; N, 26.75. 

Found: C, 30.70; H, 2.09; N, 26.85. 

N

O

NHBu

O

O2N

N-butyl-3-nitroisoxazole-5-carboxamide (17b) 

Yield 70 mg (29%), colorless solid, mp 72-74 °C, Rf  0.40 (petroleum ether - EtOAc, 5:1). 
1
H NMR 

(CDCl3) δ 0.97 (t, J = 7.3 Hz, 3H, CH3), 1.39-1.47 (m, 2H, CH2), 1.60-1.67 (m, 2H, CH2), 3.45-3.51 

(m, 2H, CH2), 6.88 (br. m, 1H, NH), 7.44 (s, 1H, CH); 
13

C NMR (CDCl3) δ 13.6 (CH3), 20.0 (CH2), 

31.3 (CH2), 39.6 (CH2), 101.7 (CH), 156.3 (C), 160.6 (C), 165.6 (br s, CNO2); IR (nujol) 3315 (w), 

1672 (s), 1548 (s), 1320 (s) cm
-1

; Anal. Calcd for C8H11N3O4: C, 45.07; H, 5.20; N, 19.71. Found: C, 

45.32; H, 5.08; N, 19.92. 

NHBu

O

(O2N)3C

N-butyl-4,4,4-trinitrobutanamide (18b) 

Yield 60 mg (21%), colorless solid, mp 73-75 °C, Rf 0.32 (CНCl3). 
1
H NMR (CDCl3) δ 0.93 (t, J = 

7.2 Hz, 3H, CH3), 1.30-1.39 (m, 2H, CH2), 1.45-1.52 (m, 2H, CH2), 2.58-2.62 (m, 2H, CH2), 3.22-

3.29 (m, 2H, CH2), 3.42-3.45 (m, 2H, CH2), 5.81 (br. m, 1H, NH); 
13

C NMR (CDCl3) δ 13.5 (CH3), 

20.0 (CH2), 29.6 (CH2), 30.0 (CH2), 31.3 (CH2), 39.8 (CH2), 129.5 [C(NO2)3], 168.0 (CO); IR 

(nujol) 3290 (w), 1620 (s), 1470 (s), 1280 (s) cm
-1

; Anal. Calcd for C8H14N4O7: C, 34.54; H, 5.07; 

N, 20.14. Found: C, 34.49; H, 5.13; N, 19.95. 

N

O

NHCH2Ph

O

O2N

N-benzyl-3-nitroisoxazole-5-carboxamide (17c) 

Yield 50 mg (20%), colorless solid, mp 101-105 °C, Rf  0.47 (petroleum ether - EtOAc, 5:1). 
1
H 

NMR (CDCl3) δ 4.67 (d, J = 6.0 Hz, 2H, CH2), 7.14 (br. m, 1H, NH), 7.34-7.39 (m, 5H, Ph), 7.47 (s, 

1H, CH); 
13

C NMR (CDCl3) δ 43.9 (CH2), 101.8 (CH), 128.0 (2×CH, Ph), 128.1 (CH, Ph), 129.0 

(2×CH, Ph), 136.6 (C, Ph), 156.3 (C), 160.4 (C), 165.6 (br s, CNO2); IR (KBr) 3356 (w), 1668 (s), 
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1537 (s), 1338 (s) cm
-1

; Anal. Calcd for C11H9N3O4: C, 53.44; H, 3.67; N, 17.00. Found: C, 53.55; 

H, 3.65; N, 16.95. 

 

NHCH2Ph

O

(O2N)3C

N-benzyl-4,4,4-trinitrobutanamide (18c) 

Yield 70 mg (23%), yellow liquid, Rf 0.39 (petroleum ether - EtOAc, 5:1). 
1
H NMR (CDCl3) δ 3.67 

(s, 4H, 2×CH2), 4.94 (s, 2H, CH2), 7.19-7.33 (m, 5H, Ph); 
13

C NMR (CDCl3) δ
10

: 29.1 (CH2), 29.6 

(CH2), 42.7 (CH2), 128.3 (CH, Рh), 128.7 (2×CH, Рh), 128.8 (2×CH, Рh), 133.8 (C), 172.9 (CO); IR 

(KBr) 3345 (w), 1739 (s), 1597 (s), 1303 (s) cm
-1

; Anal. Calcd for C11H12N4O7: C, 42.31; H, 3.87; 

N, 17.94. Found: C, 42.47; H, 3.71; N, 18.07. 

N

O

NH

O

O2N

N-cyclohexyl-3-nitroisoxazole-5-carboxamide (17d) 

Yield 100 mg (41%), colorless solid, mp 142-144 °C, Rf  0.44 (petroleum ether - EtOAc, 5:1). 
1
H 

NMR (CDCl3) δ 1.19-1.48 (m, 5H, CH2), 1.67-1.71 (m, 1H, CH2), 1.78-1.81 (m, 2H, CH2), 2.02-

2.05 (m, 2H, CH2), 3.92-4.01 (m, 1H, CH), 6.96 (br s, 1H, NH), 7.45 (s, 1H, CH); 
13

C NMR 

(CDCl3) δ 24.7 (2×CH2), 25.3 (CH2), 32.8 (2×CH2), 49.0 (CH), 101.8 (CH), 155.3 (C), 160.8 (C), 

165.6 (br s, CNO2); IR (KBr) 3320 (w), 1670 (s), 1550 (s), 1320 (s) cm
-1

; Anal. Calcd for 

C10H13N3O4: C, 50.21; H, 5.48; N, 17.56. Found: C, 50.39; H, 5.44; N, 17.50. 

 

H
N

O

(O2N)3C

N-cyclohexyl-4,4,4-trinitrobutanamide (18d) 

Yield 110 mg (38%), colorless solid, mp 150-152 °C, Rf 0.52 (CНCl3). 
1
H NMR (CDCl3) δ 1.09-

1.22 (m, 3H, CH2), 1.33-1.43 (m, 2H, CH2), 1.63-1.66 (m, 1H, CH2), 1.72-1.75 (m, 2H, CH2), 1.92-

1.95 (m, 2H, CH2), 2.57-2.60 (m, 2H, CH2), 3.44-3.47 (m, 2H, CH2), 3.74-3.81 (m, 1H, CH), 5.42 

(br s, 1H, NH); 
13

C NMR (DMSO-d6) δ
11

 24.8 (2×CH2), 25.6 (CH2), 29.2 (2×CH2), 32.7 (2×CH2), 

                                                 
10

 Signal of group C(NO2)3 was not observed in 
13

C NMR of compound 18c. 

 
11

 Signal of group C(NO2)3 was not observed in 
13

C NMR of compound 18d 
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48.2 (CH), 167.4 (CO); IR (KBr) 3288 (w), 1643 (s), 1594 (s), 1299 (s) cm
-1

; Anal. Calcd for 

C10H16N4O7: C, 39.48; H, 5.30; N, 18.41. Found: C, 39.55; H, 5.19; N, 18.35. 

 

N

O

NHPh

O

O2N

3-nitro-N-phenylisoxazole-5-carboxamide (17e) 

Yield 60 mg (24%), colorless solid, mp 105-107 °C, Rf  0.21 (petroleum ether - EtOAc, 5:1). 
1
H 

NMR (CDCl3) δ 7.24-7.28 (m, 1H, Ph), 7.41-45 (m, 2H, Ph), 7.55 (s, 1H, CH), 7.66-7.68 (m, 2H, 

Ph), 8.48 (br s, 1H, NH); 
13

C NMR (CDCl3) δ 101.8 (CH), 120.2 (2×CH, Ph), 125.9 (CH, Ph), 129.4 

(2×CH, Ph), 136.1 (C, Ph), 154.0 (C), 160.7 (C), 165.8 (br s, CNO2); MS (ESI) 234 [(М+Н)]
 +

; IR 

(KBr) 3338 (w), 1680 (s), 1551 (s), 1348 (s) cm
-1

; Anal. Calcd for C10H7N3O4: C, 51.51; H, 3.03; N, 

18.02. Found: C, 51.77; H, 3.14; N, 17.95. 

NHPh

O

(O2N)3C

4,4,4-trinitro-N-phenylbutanamide (18e) 

Yield 60 mg (19%), yellow liquid, Rf 0.18 (petroleum ether - EtOAc, 5:1). 
1
H NMR (CD3OD) δ 

2.81-2.85 (m, 2H, CH2), 3.56-3.60 (m, 2H, CH2), 7.06-7.09 (m, 1H, Ph), 7.26-7.30 (m, 2H, Ph), 

7.47-7.49 (m, 2H, Ph); 
13

C NMR (CD3OD) δ
12

 31.6 (CH2), 32.3 (CH2), 122.5 (2×CH, Ph), 126.8 

(CH, Ph), 131.1 (2×CH, Ph), 140.3 (C), 170.5 (CO); MS (ESI) 299 [(М+Н)]
 +

; IR (KBr) 3262 (w), 

1670 (s), 1602 (s), 1324 (s) cm
-1

; HRMS (ESI) 299.0627, calcd. for C10H11N4O7
+
 299.0622. 

N

O

N(C3H7)2

O

O2N

3-nitro-N,N-dipropylisoxazole-5-carboxamide (17f) 

Yield 50 mg (23%), yellow oil, Rf 0.23 (petroleum ether - EtOAc, 5:1). 
1
H NMR (CDCl3) δ 0.90 (t, 

J = 7.4 Hz, 3H, CH3), 0.95 (t, J = 7.4 Hz, 3H, CH3), 1.64-1.73 (m, 4H, 2×СН2), 3.46-3.51 (m, 4H, 

СН2, 2×CH2), 7.34 (s, 1H, CH); 
13

C NMR (CDCl3) δ 11.1 (CH3), 11.3 (CH3), 20.7 (CH2), 21.9 

(CH2), 48.0 (CH2), 49.3 (CH2), 103.6 (CH), 157.8, 162.4 (C), 165.8 (br s, CNO2); MS (ESI) 242 

[(М+Н)]
+
; IR (KBr) 2964 (w), 1648 (s), 1596 (s), 1305 (s) cm

-1
; HRMS (ESI) 242.1132, calcd. for 

C10H16N3O4
+
 242.1135. 
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 Signal of group C(NO2)3 was not observed in 
13

C NMR of compound 18e 
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N(C3H7)2

O

(O2N)3C

4,4,4-trinitro-N,N-dipropylbutanamide (18f) 

Yield 80 mg (25%), yellow liquid, Rf 0.18 (petroleum ether - EtOAc, 5:1). 
1
H NMR (CDCl3) δ 0.90 

(t, J = 7.4 Hz, 3H, CH3), 0.94 (t, J = 7.4 Hz, 3H, CH3), 1.51-1.64 (m, 4H, 2×СН2), 2.71-2.74 (m, 2H, 

CH2), 3.15-3.19 (m, 2H, CH2), 3.27-3.31 (m, 2H, CH2), 3.48-3.51 (m, 2H, CH2); 
13

C NMR (CDCl3) 

δ 11.1 (CH3), 11.3 (CH3), 20.7 (CH2), 21.9 (CH2), 27.4 (CH2), 30.3 (CH2), 48.0 (CH2), 49.3 (CH2), 

129.9 [C(NO2)3], 167.1 (CO); MS (ESI) 307 [(М+Н)]
 +

; IR (KBr) 2967 (w), 1646 (s), 1596 (s), 1305 

(s) cm
-1

; HRMS (ESI) 307.1251, calcd. for C10H19N4O7
+
 307.1248; Anal. Calcd for C10H18N4O7: C, 

39.22; H, 5.92; N, 18.29. Found: C, 39.40; H, 5.85; N, 18.29. 

N

O

N

O

O2N

(3-nitroisoxazol-5-yl)(piperidin-1-yl)methanone (17g) 

Yield 40 mg (18%), yellow oil, Rf 0.18 (petroleum ether - EtOAc, 5:1). 
1
H NMR (CDCl3) δ 1.52-

1.74 (m, 6H, 3×СН2), 3.71-3.76 (m, 4H, 2×CH2), 7.30 (s, 1H, CH); 
13

C NMR (CDCl3) δ 24.3 (CH2), 

25.4 (CH2), 26.2 (CH2), 43.3 (CH2), 46.3 (CH2), 103.4 (CH), 156.5(C), 161.0 (C), 165.8 (br s, 

CNO2); IR (KBr) 2954 (w), 1635 (s), 1581 (s), 1307 (s) cm
-1

; HRMS (ESI) 226.0823, calcd. for 

C9H12N3O4
+
 226.0822. 

N

O

(O2N)3C

4,4,4-trinitro-1-(piperidin-1-yl)butan-1-one (18g) 

Yield 70 mg (25%), yellow liquid, Rf 0.35 (CHCl3). 
1
H NMR (CD3OD) δ 1.54-1.69 (m, 6H, 

3×CH2), 2.84-2.88 (m, 2H, CH2), 3.43-3.45 (m, 2H, CH2), 3.52-3.56 (m, 2H, CH2), 3.58-3.64 (m, 

2H, CH2); 
13

C NMR (CD3OD) δ 24.0, 25.2, 25.9, 26.9, 29.4, 43.0, 46.1 (CH2), 130.6 [C(NO2)3], 

167.2 (CO); IR (KBr) 2950 (w), 1635 (s), 1581 (s), 1305 (s) cm
-1

; HRMS (ESI) 291.0939, calcd. for 

C9H15N4O7
+
 291.0935; Anal. Calcd for C9H14N4O7: C, 37.25; H, 4.86; N, 19.30. Found: C, 37.47; H, 

4.73; N, 19.14. 
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+   C(NO2)4SO2Ph
Et3N N

O SO2Ph

O2N

19, 25%

+ SO2Ph
(O2N)3C

20, 20%70 oC, 5 h

1,4-dioxane

 

Reaction of TNM with vinylsulfonylbenzene. Synthesis of the 3-nitro-5-

(phenylsulfonyl)isoxazole 19. To a solution of tetranitromethane (0.3 ml, 2.5 mmol) in 2 ml 1,4-

dioxane at 0 
o
C (ice bath) triethylamine (0.28 ml, 2 mmol) dropwise was added. The mixture was 

stirred over cooling 5 min, and vinylsulfonylbenzene (0.17 g, 1 mmol) was added in one portion. 

The cooling was taken off and the mixture was stirred at 70 °C for 4 hours. Solvent was removed 

under reduced pressure and products were isolated by column chromatography with petroleum ether 

- EtOAc, 10:1. 

 

N
O

O2N

SO2Ph
3-nitro-5-(phenylsulfonyl)isoxazole (19) 

Yield 60mg (25%), colorless solid, mp 75-76 °C; Rf = 0.42 (petroleum ether - EtOAc, 10:1). 
1
H 

NMR (CDCl3) δ 7.42 (s, 1H, CH), 7.68-7.70 (m, 2H, Ph), 7.71-7.83 (m, 1H, CH), 8.10-8.12 (m, 2H, 

Ph); 
13

C NMR (CDCl3) δ 100.7 (CH), 128.2 (2×CH, Ph), 129.1 (2×CH, Ph), 135.8 (CH, Ph), 137.4 

(C, Ph), 165.4 (br s, CNO2), 168.0 (C); IR (KBr) 1594 (s), 1334 (s), 1294 (s), 1157 (s) cm
-1

; Anal. 

Calcd for C9H6N2O5S: C, 42.52; H, 2.38; N, 11.02. Found: C, 42.90; H, 2.60; N, 10.85. 

SO2Ph
(O2N)3C

(3,3,3-trinitropropylsulfonyl)benzene (20) 

Yield 60 mg (19%), colorless solid, mp 163-165 °C; Rf = 0.39 (petroleum ether - EtOAc, 10:1). 
1
H 

NMR (CDCl3) δ 3.44-3.51 (m, 4Н, 2×CH2), 7.66-7.70 (m, 2H, Ph), 7.78-7.85 (m, 1H, Ph), 7.97-7.98 

(m, 2H, Ph); 
13

C NMR (CDCl3) δ
13

 28.4 (CH2), 50.1 (CH2), 130.0 (4×CH, Ph), 135.0 (CH, Ph), 

137.1 (C, Ph); IR (KBr) 1596 (s), 1332 (s), 1294 (s), 1160 (s) cm
-1

; Anal. Calcd for C9H9N3O8S: C, 

33.86; H, 2.84; N, 13.16. Found: C, 33.83; H, 2.73; N, 13.27. 
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 Signal of group C(NO2)3 was not observed in 
13

C NMR of compound 20 
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+   C(NO2)4SO2Ph
Et3N

SO2Ph
(O2N)3C

20, 38%
20 oC, 14 d

1,4-dioxane

 

 

Synthesis of the (3,3,3-trinitropropylsulfonyl)benzene 20. To a solution of tetranitromethane (0.3 

ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine (0.28 ml, 2 mmol) dropwise was 

added. The mixture was stirred over cooling 5 min, and vinylsulfonylbenzene (0.17 g, 1 mmol) was 

added in one portion. The cooling was taken off and the mixture was stirred at rt for 2 weeks. 

Solvent was removed under reduced pressure and 120 mg (yield 38%) of 20 was isolated by column 

chromatography with petroleum ether - EtOAc, 10:1. 

 

SO3Ph
(O2N)3C

21, 66%

+   C(NO2)4SO3Ph
Et3N

70 oC, 2 h

1,4-dioxane

 

 

Synthesis of the phenyl 3,3,3-trinitropropane-1-sulfonate 21. To a solution of tetranitromethane 

(0.3 ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine (0.28 ml, 2 mmol) dropwise 

was added. The mixture was stirred over cooling 5 min, and phenyl ethenesulfonate (0.18 g, 1 

mmol) was added in one portion. The cooling was taken off and the mixture was stirred at 70 °C for 

2 hours. Solvent was removed under reduced pressure and 220 mg (yield 66%) of 21 was isolated by 

column chromatography with petroleum ether - EtOAc, 5:1. 

Colorless solid, mp 89-91 °C, Rf 0.68 (petroleum ether - EtOAc, 5:1). 
1
H NMR (DMSO-d6) 4.06-

4.09 (m, 2H, CH2), 4.15-4.18 (m, 2H, CH2), 7.40-7.45 (m, 3H, Ph), 7.49-7.55 (m, 2H, Ph); 
13

C NMR 

(DMSO-d6) δ: 28.2 (CH2), 45.0 (CH2), 123.1 (2×CH, Ph), 128.6 (CH, Ph), 129.8 [C(NO2)3], 131.1 

(2×CH, Ph), 149.5 (C, Ph); IR (nujol) 1490 (s), 1385 (s), 1305 (s), 1200 (s) cm
-1

; Anal. Calcd for 

C9H9N3O9S: C, 32.24; H, 2.71; N, 12.53. Found: C, 32.48; H, 2.73; N, 12.27. 
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+   C(NO2)4SO3Ph N
O SO3Ph

O2N

22, 28%
110 oC, 1.5 h

Et3N

C6H5Cl

 

 

Synthesis of the phenyl 3-nitroisoxazole-5-sulfonate 22. To a solution of tetranitromethane (0.3 

ml, 2.5 mmol) in 2 ml chlorobenzene at 0 
o
C (ice bath) triethylamine (0.28 ml, 2 mmol) dropwise 

was added. The mixture was stirred over cooling 5 min, and phenyl ethenesulfonate (0.18 g, 1 

mmol) was added in one portion. The cooling was taken off and the mixture was stirred at 110 °C 

for 1.5 hours. Solvent was removed under reduced pressure and 80 mg (yield 28%) of 22 was 

isolated by column chromatography with petroleum ether - EtOAc, 5:1. 

Colorless solid, mp 93-94 °C, Rf 0.38 (petroleum ether - EtOAc, 5:1). 
1
H NMR (CDCl3) δ 7.23-7.24 

(m, 2H, Ph), 7.36 (s, 1H, CH), 7.38-7.48 (m, 3H, Ph); 
13

C NMR (CDCl3) δ 101.6 (CH), 121.8 

(2×CH, Ph), 128.5 (CH, Ph), 130.4 (2×CH, Ph), 149.1 (C, Ph), 162.7 (C), 165.6 (br s, CNO2); IR 

(nujol) 1596 (s), 1310 (s), 1350 (s), 1200 (s) cm
-1

; Anal. Calcd for C9H6N2O6S: C, 40.00; H, 2.24; N, 

10.37. Found: C, 40.12; H, 2.30; N, 10.25. 

 

+    C(NO2)4PO(OEt)2

Et3N

1,4-dioxane    

70 oC, 1.5 h

N
O PO(OEt)2

O2N

23, 76%  

 

Synthesis of the diethyl 3-nitroisoxazol-5-ylphosphonate 23. To a solution of tetranitromethane 

(0.3 ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine (0.28 ml, 2 mmol) dropwise 

was added. The mixture was stirred over cooling 5 min, and vinyl phosphonate (0.16 g, 1 mmol) 

was added in one portion. The cooling was taken off and the mixture was stirred at 70 °C for 2 hour. 

Solvent was removed under reduced pressure and 100 mg (yield 76%) product 23 was isolated by 

column chromatography with CHCl3-МеОН, 20:1. 

Colorless liquid, Rf 0.67 (CHCl3-МеОН, 20:1). 
1
H NMR (CDCl3) δ 1.41 (t, J = 7.1 Hz, 6H, 2×CH3), 

4.29-4.34 (m, 4H, 2×CH2), 7.27 (s, 1H, CH); 
13

C NMR (CDCl3) δ 16.2 (d, J = 6 Hz, 2×CH3), 64.6 
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(d, J = 6 Hz, 2×CH2), 104.2 (d, J = 19 Hz, CH), 159.5 (d, J = 211 Hz, C), 165.5 (br s, CNO2); 
31
Р 

NMR (CDCl3) δ -0.12; IR (KBr) 2987 (s), 1554 (s), 1355 (s), 1220 (s) cm
-1

; Anal. Calcd for 

C7H11N2O6Р: C, 33.61; H, 4.43; N, 11.20. Found: C, 33.35; H, 4.30; N, 11.15. 

 

+    C(NO2)4NO2

Et3N

1,4-dioxane    

70 oC, 2 h

N
O NO2

O2N

R

R

24-28
 

 

General procedure for the preparation of the 3,5-dinitroisoxazoles 24-28. To a solution of 

tetranitromethane (0.3 ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine (0.28 ml, 2 

mmol) dropwise was added. The mixture was stirred over cooling 5 min, and nitroalkene (1 mmol) 

was added in one portion. The cooling was taken off and the mixture was stirred at 70 
o
C for 2 h. 

Solvent was removed under reduced pressure and product were isolated by column chromatography 

with petroleum ether - EtOAc, 10:1. 

 

N
O

O2N

NO2 3,5-dinitroisoxazole (24)
14,15

 

Yield 60 mg (38%), colorless solid, mp 51-53 °C, Rf = 0.76 (petroleum ether - EtOAc, 5:1). 
1
H 

NMR (CDCl3) δ 7.65 (s, 1H, CH); 
13

C NMR (CDCl3) δ 99.1 (CH), 165.7 (br. t, J = 18 Hz, CNO2), 

167.1 (br. t, J = 16 Hz, CNO2); 
14

N NMR (CDCl3) δ -38.4, -33.7 (NO2). 

N
O

O2N

NO2

Me

4-methyl-3,5-dinitroisoxazole (25)
16 

Yield 110 mg (63%), pale yellow solid, mp 24-28 °C, Rf 0.81 (CHCl3). 
1
H NMR (CDCl3) δ 2.71 (s, 

3H, CH3); 
13

C NMR (CDCl3) δ 8.5 (CH3), 110.7 (C), 165.3 (br s, CNO2), 166.4 (br s, CNO2); IR 

(nujol) 1560 (s), 1315 (s) cm
-1

; Anal. Calcd for C4H3N3O5: C, 27.76; H, 1.75; N, 24.28. Found: C, 

27.90; H, 1.67; N, 24.10. 
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N
O

O2N

NO2

Et

4-ethyl-3,5-dinitroisoxazole (26) 

Yield 100 mg (53%), pale yellow liquid, Rf  0.75 (petroleum ether - EtOAc, 10:1). 
1
H NMR (CDCl3) 

δ 1.35 (t, J = 7.4 Hz, 3H, CH3), 3.14 (q, J = 7.4 Hz, 2H, CH2); 
13

C NMR (CDCl3) δ 13.0 (CH3), 16.3 

(CH2), 116.0 (C), 162.2, 166.1 (br s, CNO2); IR (KBr) 1558 (s), 1334 (s) cm
-1

; Anal. Calcd for 

C5H5N3O5: C, 32.10; H, 2.69; N, 22.46. Found: C, 32.12; H, 2.71; N, 22.41. 

N
O

O2N

NO2

(CH2)3Cl

4-(3-chloropropyl)-3,5-dinitroisoxazole (27) 

Yield 120 mg (51%), pale yellow liquid, Rf  0.42 (petroleum ether - EtOAc, 10:1). 
1
H NMR (CDCl3) 

δ 2.16-2.23 (m, 2H, CH2), 3.27-3.31 (m, 2H, CH2), 3.69 (app t, J = 6.1 Hz, 2H, CH2); 
13

C NMR 

(CDCl3) δ 20.4 (CH2), 31.0 (CH2), 43.8 (CH2), 113.5 (C), 162.3 (br s, CNO2), 166.2 (br s, CNO2); 

IR (film) 1540 (s), 1345 (s) cm
-1

; Anal. Calcd for C6H6ClN3O5: C, 30.59; H, 2.57; N, 17.84. Found: 

C, 30.77; H, 2.56; N, 17.69. 

N
O

O2N

NO2 4-(cyclopropylmethyl)-3,5-dinitroisoxazole (28) 

Yield 100 mg (50%), pale yellow liquid, Rf  0.75 (petroleum ether - EtOAc, 10:1). 
1
H NMR (CDCl3) 

δ 0.34-0.40 (m, 2H, CH2), 0.55-0.61 (m, 2H, CH2), 1.07-1.14 (m, 1H, CH), 3.07-3.11 (m, 2H, CH2); 

13
C NMR (CDCl3) δ 4.7 (2×CH2), 10.3 (CH), 26.5 (CH2), 114.3 (C), 161.9 (br s, CNO2), 166.3 (br s, 

CNO2); IR (KBr) 1621 (s), 1558 (s), 1140 (s), 1334 (s) cm
-1

; Anal. Calcd for C7H7N3O5: C, 39.44; 

H, 3.31; N, 19.71. Found: C, 39.45; H, 3.39; N, 19.52. 

 

Experimental data concerning studies of heterocyclization reaction mechanism 

 

Et3NH
+
NO3

-
 Triethylammonium nitrate was isolated by column chromatography from the reaction 

of methyl vinyl ketone and TNM-TEA in dioxane.  

Pale yellow solid,
16

 Rf  0.35 (petroleum ether - EtOAc, 1:1).
 1

H NMR (CDCl3) δ 1.31 (t, J = 7.3 Hz, 

3H, CH3), 2.97 (q, J = 7.3 Hz, 2H, CH2); 
13

C NMR (CDCl3) δ 8.5 (CH3), 46.5 (CH2); IR (nujol) 

1463 (s), 1376 (s) cm
-1

; Anal. Calcd for C6H16N2O3: C, 43.89; H, 9.82; N, 17.06. Found: C, 44.06; 

H, 10.03; N, 17.08. 
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+    C(NO2)4

Me

O

Et3N

MeOH               

20 oC, 12 h

Me

O

(O2N)3C

 

 

Reaction of methyl vinyl ketone with TNM-TEA in methanol. Synthesis of the 5,5,5-

trinitropentan-2-one
17

. To a solution of tetranitromethane (0.3 ml, 2.5 mmol) in 2 ml MeOH at 0 

o
C (ice bath) triethylamine (0.28 ml, 2 mmol) dropwise was added. The mixture was stirred over 

cooling 5 min, and methyl vinyl ketone (0.08 ml, 1 mmol) was added in one portion. The cooling 

was taken off and the mixture was stirred at rt for 12 h. Solvent was removed under reduced 

pressure and 140 mg (63%) of product was isolated by column chromatography with petroleum 

ether - EtOAc, 5:1. 

Pale yellow solid, mp 44 °C, Rf 0.35 (CHCl3). 
1
H NMR (CDCl3) δ 2.21 (s, 3H, CH3), 2.86-2.90 (m, 

2H, CH2), 3.31-3.34 (m, 2H, CH2C(NO2)3); 
13

C NMR (CDCl3) δ 28.4 (CH2CO, J = 137 Hz), 29.5 

(CH3, J = 137 Hz), 37.0 (CH2C(NO2)3, J = 130 Hz), 129.6 [C(NO2)3], 202.5 (CO). 

 

+   C(NO2)4

OH

O

Et3N

1,4-dioxane   

20 oC, 3 d

OH

O

(O2N)3C

 

 

Reaction of acryl acid with TNM-TEA. Synthesis of the 4,4,4-trinitrobutanoic acid. To a 

solution of tetranitromethane (0.3 ml, 2.5 mmol) in 2 ml 1,4-dioxane at 0 
o
C (ice bath) triethylamine 

(0.28 ml, 2 mmol) dropwise was added. The mixture was stirred over cooling 5 min, and acryl acid 

(0.07 ml, 1 mmol) was added in one portion. The cooling was taken off and the mixture was stirred 

at rt for 3 days. Solvent was removed under reduced pressure and 110 mg (49%) of product was 

isolated by column chromatography with petroleum ether - EtOAc, 4:1. 

Colorless solid, mp 55-57 °C, Rf  0.19 (petroleum ether - EtOAc, 2:1). 
1
H NMR (CDCl3) δ 2.86-2.89 

(m, 2H, CH2), 3.40-3.43 (m, 2H, CH2), 9.21 (br s, 1H, OH); 
13

C NMR (CDCl3) δ 28.2 (CH2), 29.4 

(CH2), 128.6 [C(NO2)3], 175.2 (CO); IR (nujol) 2900 (s), 1598 (s), 1310 (s), 1245 (s) cm
-1

; Anal. 

Calcd for C4H5N3O8: C, 21.53; H, 2.26; N, 18.83. Found: C, 21.67; H, 2.38; N, 18.71. 
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NMR Spectra of Reported Compounds 
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