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Table S1 — Geometric parameters of trinitromethane

1 ) B3LYP B3LYP PBEO
Gas Electron Diffraction X-ray 6-3113G(d,p) 6-311+;-G(d,p) 6-31+G(d,p)

bond lengths (in A)

C—N 1.505 1.505 1.523 1.526 1.508

N-0O1 1.219 1.205 1.213 1.214 1.212

N-02 1.219 1.207 1.209 1.209 1.208

C-H 1.13 0.90 1.084 1.085 1.088

angles (in degrees)

N-C-N 110.7 108.6 109.6 109.8 109.6

N-C-H 108.2 110.4 109.3 109.2 109.3

C-N-01 115.7 115.3 113.4 113.4 113.4

C-N-02 115.7 117.5 117.8 118.0 117.9

01-N-02 128.6 127.2 128.8 128.6 128.8

dihedral angles (in degrees)

H-C-N-O 26.3 44 43 42 43.0

1 N. I. Sadova, N. I. Popik and L. V. Vilkov, J. Struct. Chem., 1976, 17, 257-262.

2 H. Schodel, R. Dienelt and H. Bock, Acta Cryst. C, 1994, 50, 1790-1792.

3 M. A. Tafipolsky, I. V. Tokmakov and V. A. Shlyapochnikov, J. Mol. Struct., 1999, 510, 149-156.



Table S2 — Main structural parameters of 1,1,1-trinitrobutane (n¢=4) and its analogues with different lengths of carbon chain (n.=1-8).

Os-N NO,
N
Cs C
c4/ ~ Cz/ 02
04
ne 1 2 3 4 5 6 7 8

Bond lengths (A)
N4-O4 1.212 1.212 1.213 1.213 1.213 1.214 1.214 1.214
N:-O, 1.208 1.209 1.207 1.207 1.207 1.207 1.207 1.207
N4-C; 1.508 1.529 1.532 1.532 1.532 1.531 1.532 1.532
C:-G, N.A. 1.497 1.515 1.514 1.513 1.513 1.513 1.513
Angles (°)
0;-N;-C4 113.4 114.6 113.9 113.8 113.8 113.8 113.8 113.8
0,-N;-C4 117.9 117.4 118.5 118.2 118.2 118.2 118.2 118.2
N1-C;-C, N.A. 112.2 111.1 111.2 111.2 111.3 111.2 111.2
Dihedral angles (°)
0;-N;-C;-C, N.A. 43.3 46.7 47.4 47.5 47.6 47.8 47.8




Table S3 — Main structural parameters of the radical issued from the C-N breaking (Rad1) in 1,1,1-trinitrobutane (nc=4) and its analogues with different
lengths of carbon chain (nc=1-8).

_‘\\\\NOZ

Cs 1
C4/ \Cz/ \Nz/04
o5
Nc 1 2 3 4 5 6 7 8
Bond lengths (A)
N,-O3 1.225 1.226 1.225 1.225 1.225 1.225 1.225 1.225
N,-O, 1.216 1.221 1.219 1.218 1.219 1.219 1.219 1.219
N,-C; 1.425 1.432 1.435 1.436 1.435 1.435 1.435 1.435
C:-GC, N.A. 1.468 1.474 1.471 1.471 1.471 1.471 1.471
Angles (°)
05-N,-C; 113.9 115.3 115.5 115.5 115.6 115.6 115.6 115.6
0,-N,-C; 118.9 118.2 118.0 118.0 118.0 118.0 118.0 118.0
N,-C;-C, N.A. 121.7 122.2 122.0 122.1 122.1 122.1 122.1
N;-C,-C, N.A. N.A. 112.7 112.9 112.7 112.7 112.7 112.7
Dihedral angles (°)
05-N,-C;-C, N.A. 20.6 30.2 31.6 30.0 30.1 29.9 29.4
N,-C;-C»-Cs N.A. N.A. -101.9 -99.7 -99.9 -100.0 -99.5 -99.1




Table S4 — Main structural parameters of the transition state issued from the HONO elimination mechanism (TS2) in 1,1,1-trinitrobutane (nc=4) and its
analogues with different lengths of carbon chain (n.=1-8).

/>
O1=N
T BRUC
Cs. v _Cy
c4/ (':2/ VIS
J
Ne 1 2 3 4 5 6 7 8
Bond lengths (A)
N;-O; N.A. 1.260 1.257 1.257 1.257 1.257 1.257 1.257
N;-O, N.A. 1.188 1.189 1.190 1.190 1.190 1.190 1.190
N;-C; N.A. 2.067 2.092 2.096 2.095 2.096 2.095 2.096
C,-C, N.A. 1.381 1.387 1.386 1.386 1.386 1.386 1.386
Cy-H, N.A. 1.423 1.386 1.388 1.387 1.386 1.386 1.386
Angles (°)
0;-N;-C; N.A. 101.8 101.1 101.0 101.0 101.0 101.0 101.0
N;-O;-H; N.A. 96.3 95.5 95.5 95.5 95.5 95.5 95.4
0,-N;-C, N.A. 134.7 135.2 135.4 135.3 135.3 135.3 135.4
C;-C,-H, N.A. 90.8 89.9 90.0 90.0 90.0 90.0 90.0
C,;-C,-C4 N.A. N.A. 122.2 122.6 122.6 122.6 122.6 122.6
N,-C;-C, N.A. 122.0 121.9 122.0 121.9 122.0 122.0 122.0
Dihedral angles (°)
04Ny-CC,  NA. 0.5 0.3 0.1 0.1 -0.0 0.1 0.1
05N,C-C,  NA. 2.5 9.8 -10.4 -10.5 -10.7 -10.8 -10.9
N;-C;-C»-Cs N.A. N.A. 107.4 107.5 107.4 107.5 107.5 107.5




Table S5 — Main structural parameters of the product issued from the HONO elimination mechanism (Prod1) in 1,1,1-trinitrobutane (nc=4) and its analogues
with different lengths of carbon chain (n.=1-8).

AW NOZ

/CS\ %Cl\ ~04
Cy c; N,
J
Nc 1 2 3 4 5 6 7 8

Bond lengths (A)
N,-O3 N.A. 1.218 1.219 1.219 1.219 1.219 1.219 1.219
N,-O, N.A. 1.214 1.216 1.217 1.217 1.217 1.217 1.217
N,-C; N.A. 1.467 1.461 1.461 1.460 1.460 1.460 1.460
C,-C, N.A. 1.323 1.331 1.331 1.331 1.331 1.331 1.331
Angles (°)
05-N,-C; N.A. 116.5 116.9 117.0 117.0 117.0 117.0 117.0
0,-N,-C; N.A. 116.4 116.7 116.7 116.7 116.7 116.7 116.7
N,-C;-C, N.A. 1223 122.3 122.4 122.5 122.5 122.5 122.5
N;-C,-C, N.A. N.A. 127.0 127.3 127.2 127.2 127.3 127.2
Dihedral angles (°)
05-N,-C1-C, N.A. 326 13.3 13.2 12.3 12.3 12.5 12.2
Ny-C1-C,-C N.A. N.A. 177.9 178.1 178.6 178.6 178.6 178.8




Table S6 — Main structural parameters of 1,1,1-trinitrobutane and its analogues with double bonds (1=2, 2=3 and 1=2=3).

Ol NO,
Cs C
c4/ ~ Cz/ 02
J
1,1,1-trinitrobutane 1=2 2=3 1=2=3
Bond lengths (A)
N;-O, 1.213 1.214 1.212 1.212
N;-O, 1.207 1.206 1.207 1.207
N;-C, 1.532 1.530 1.538 1.533
C,-C, 1.514 1.520 1.477 1.480
Angles (°)
0:-N;-C4 113.8 113.8 114.5 114.6
0,-N;-C4 118.2 118.2 117.5 117.3
N;-C;-C, 111.2 1111 112.1 111.6
Dihedral angles (°)
0:-N;-C;-G, 47.4 46.7 41.6 42.1




Table S7 — Main structural parameters of the radical issued from the C-N breaking (Rad1) in 1,1,1-trinitrobutane and its analogues with double bonds (1=2,
2=3 and 1=2=3).

_‘\\\\NOZ

Cs 1
C4/ \Cz/ \Nz/04
J

1,1,1-trinitrobutane 1=2 2=3 1=2=3
Bond lengths (A)
N,-O3 1.225 1.224 1.225 1.226
N,-O,4 1.218 1.218 1.221 1.223
N,-C; 1.436 1.437 1.438 1.429
C-G, 1.471 1.479 1.386 1.395
Angles (°)
03-N,-C, 115.5 115.8 116.7 116.6
04-N,-C, 118.0 117.6 117.3 117.3
N,-C,-C, 122.0 122.0 121.7 122.0
N;-C,-C3 112.9 111.0 126.1 124.3
Dihedral angles (°)
03-N,-C;-G, 31.6 33.8 13.3 8.7
N,-C;-C,-C3 -99.7 -111.9 177.6 179.5




Table S8 — Main structural parameters of the transition state issued from the HONO elimination mechanism (TS2) in 1,1,1-trinitrobutane and its analogues
with double bonds (1=2, 2=3 and 1=2=3).

Oz
o
T IR
Csz_ Ci
c4/ (':2/ VIS
J

1,1,1-trinitrobutane 1=2 2=3 1=2=3
Bond lengths (A)
N;-O4 1.257 1.253 1.266 1.265
N:-O, 1.190 1.188 1.188 1.184
N;-C; 2.096 2.033 2.136 2.025
C-G, 1.386 1.399 1.358 1.368
C,-H, 1.388 1.381 1.432 1.459
Angles (°)
0;:-N;-C4 101.0 102.4 101.3 103.7
N;-O;-H, 95.5 95.5 96.4 97.0
0,-N;-C4 135.4 133.0 136.1 1329
C-Cy-H, 90.0 89.6 93.8 93.2
C1-Cr-Cs 122.6 123.1 145.2 147.4
N,-C;-C, 122.0 120.7 123.6 122.6
Dihedral angles (°)
0:-N;-C;-G, 0.1 1.0 -2.1 -2.0
05-N,-C;-GC, -10.4 -9.0 -2.1 -1.8
N;-C;-C5-C3 107.5 -153.6 180.0 -177.8




Table S9 — Main structural parameters of the product issued from the HONO elimination mechanism (Prod1) in 1,1,1-trinitrobutane and its analogues with
double bonds (1=2, 2=3 and 1=2=3).

c C “\\\\NOZ
e 3\ = 1\ -0y
C4 C, N5
J
1,1,1-trinitrobutane 1=2 2=3 1=2=3
Bond lengths (A)
N,-O3 1.219 1.221 1.217 1.217
N,-O4 1.217 1.217 1.214 1.215
N,-C; 1.461 1.456 1.472 1.468
C:-G, 1.331 1.341 1.305 1.313
Angles (°)
03-N,-C; 117.0 116.8 116.6 116.6
0,4-N,-C4 116.7 116.9 116.5 116.4
N,-C;-C, 122.4 121.5 122.1 122.0
N;-C-C3 127.3 127.1 179.8 180.0
Dihedral angles (°)
03-N,-C;-C, 13.2 15.7 32.0 32,5
N,-C;-C,-C3 178.1 177.6 -121.8 -118.8
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Table S10 — Main structural parameters of 1,1,1-trinitrobutane (-H) and its analogues by substitution on carbon 2 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

Os-N \\NOZ
Cs C
c4/ ~ Cz/ \’?'1/02
O
-H -CH; -Cl -CN -NH, -NO, OH
Bond lengths (A)
N;-O, 1.213 1.209 1.208 1.209 1.212 1.210 1.216
N;-O, 1.207 1.210 1.210 1.208 1.209 1.208 1.207
N,-C; 1.532 1.542 1.541 1.537 1.536 1.536 1.534
C:-G, 1.514 1.532 1.534 1.536 1.550 1.530 1.553
Angles (°)
0;-N;-C; 113.8 117.2 117.2 1159 116.7 115.6 116.3
0,-N;-C; 118.2 115.1 114.7 115.7 115.9 116.1 116.5
N;-C;-C, 111.2 113.7 113.3 112.4 111.9 112.0 111.5
Dihedral angles (°)
0,-Ny-C,-C,  47.4 15.0 14.1 25.8 19.0 29.0 23.4
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Table S11 — Main structural parameters of the radical issued from the C-N breaking (Rad1) in 1,1,1-trinitrobutane (-H) and its analogues by substitution on
carbon 2 (-CH;, -Cl, -CN, -NH,, -NO,, -OH).

Cs 1_‘\\\\N02
C4/ \Cz/ \Nz/04
J
-H -CH; -cl -CN -NH, -NO, OH
Bond lengths (A)
N,-O5 1.225 1.219 1.219 1.220 1.223 1.219 1.230
N,-O4 1.218 1.215 1.212 1.212 1.213 1.211 1.214
N,-C; 1.436 1.450 1.448 1.446 1.441 1.448 1.432
C,-C, 1471 1.480 1.479 1.486 1.493 1.477 1.500
Angles (°)
03-N,-C, 115.5 115.9 115.6 115.2 115.0 115.7 114.9
0,4-N,-C; 118.0 117.1 116.9 117.2 118.0 116.8 118.7
N,-C;-C, 122.0 121.5 122.0 122.3 121.0 123.6 121.5
N1-C,-C3 1129 110.0 114.1 112.2 110.4 115.6 110.8
Dihedral angles (°)
0;-N,-C;-C, 31.6 62.7 60.4 52.6 51.1 62.1 37.1
N,-C;-C,-C5 -99.7 -94.8 -73.4 -90.6 -104.1 -53.3 -100.3
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Table S12 — Main structural parameters of the transition state issued from the HONO elimination mechanism (TS2) in 1,1,1-trinitrobutane (-H) and its
analogues by substitution on carbon 2 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

O
/ 2
O1=N,;
T BRUC
Cs. v _Cj
c4/ (':2/ VIS
o5
-H -CH; -Cl -CN -NH, -NO, OH
Bond lengths (A)
N;-O, 1.257 1.256 1.257 1.261 1.244 1.269 1.243
N;-O, 1.190 1.190 1.187 1.183 1.193 1.178 1.192
N,-C; 2.096 2.090 2.055 1.953 2.127 1.887 2.115
C:-G, 1.386 1.401 1.407 1.167 1.423 1.414 1.424
C,-H, 1.388 1.371 1.405 1471 1.303 1.554 1.323
Angles (°)
0:-N;1-C4 101.0 101.8 102.1 104.2 101.3 105.2 101.4
N1-O;-H; 95.5 94.7 95.5 96.1 94.0 97.2 94.7
0,-N;-C; 1354 135.2 134.0 131.6 133.7 131.6 133.3
Ci-Co-Hy 90.0 88.7 89.4 88.0 88.7 86.3 89.0
Ci-C-C3 122.6 122.6 124.8 1194 117.2 125.3 120.0
N,-C;-C, 122.0 118.4 120.2 122.4 125.9 122.1 124.7
Dihedral angles (°)
0,-N;-C;-C, 0.1 -1.6 -5.1 -1.4 -7.4 -7.5 -9.2
03-N,-C;-C, -10.4 76.4 76.5 -45.0 -22.0 -47.6 -17.6
N;-C1-C5-C3 107.5 110.3 117.0 104.7 112.0 120.8 115.1
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Table S13 — Main structural parameters of the product issued from the HONO elimination mechanism (Prod1) in 1,1,1-trinitrobutane (-H) and its analogues
by substitution on carbon 2 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

c “\\\\NOZ
e 3\ =z 1\ -0y
Cq C, Ny
J
-H -CH; -cl -CN -NH, -NO, OH
Bond lengths (A)
N,-O3 1.219 1.221 1.214 1.216 1.244 1.215 1.256
N,-O4 1.217 1.219 1.215 1.217 1.218 1.215 1.210
N,-C; 1.461 1.453 1.473 1.457 1.416 1.465 1.416
C,-C, 1.331 1.344 1.344 1.341 1.385 1.333 1.385
Angles (°)
05-N,-C; 117.0 117.6 117.0 116.9 117.3 117.0 116.5
0,4-N,-C; 116.7 116.5 115.7 116.1 119.2 115.7 120.5
N,-C;-C, 122.4 125.7 122.5 126.1 124.8 125.1 122.7
N;-C,-Cs 127.3 121.3 127.9 123.3 121.9 128.6 123.8
Dihedral angles (°)
0;-N,-C;-C, 13.2 -27.7 -77.1 -12.2 7.5 -33.9 -5.4
N,-C;-C,-Cs 178.1 -178.5 179.6 -177.4 -179.9 -179.3 -177.4
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Table S14 — Main structural parameters of 1,1,1-trinitrobutane (-H) and its analogues by substitution on carbon 3 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

Os-N \\NOZ
Cs C
c4/ ~ Cz/ \’?'1/02
O
-H -CH; -Cl -CN -NH, -NO, OH
Bond lengths (A)
N;-O, 1.213 1.215 1.214 1.214 1.214 1.210 1.214
N;-O, 1.207 1.205 1.205 1.205 1.206 1.209 1.206
N;-C,; 1.532 1.537 1.538 1.535 1.536 1.534 1.535
C:-G, 1.514 1.518 1.523 1.519 1.516 1.511 1.515
Angles (°)
0;-N;-C; 113.8 1134 1135 1135 113.5 114.9 113.6
0,-N;-C; 118.2 118.6 118.5 118.3 118.6 117.0 118.4
N;-C;-C, 111.2 111.0 110.4 110.5 109.8 110.1 110.5
Dihedral angles (°)
0,-Ny-C,-C,  47.4 46.5 48.0 46.3 54.2 42.4 50.9
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Table S15 — Main structural parameters of the radical issued from the C-N breaking (Rad1) in 1,1,1-trinitrobutane (-H) and its analogues by substitution on
carbon 3 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

Cs 1_‘\\\\N02
C4/ \Cz/ \Nz/04
J
-H -CH; -cl -CN -NH, -NO, OH
Bond lengths (A)
N,-O5 1.225 1.225 1.222 1.222 1.226 1.223 1.228
N,-O4 1.218 1.221 1.219 1.218 1.219 1.218 1.217
N,-C; 1.436 1.433 1.439 1.441 1.437 1.440 1.436
C,-C, 1471 1.471 1.476 1.477 1.477 1.477 1.468
Angles (°)
03-N,-C, 115.5 116.0 115.9 115.6 115.8 1155 115.6
0,4-N,-C; 118.0 117.7 117.4 117.5 118.0 117.8 118.2
N,-C;-C, 122.0 123.3 121.8 121.6 121.4 120.6 121.1
N1-C,-C3 1129 113.9 114.7 114.9 110.2 114.9 112.4
Dihedral angles (°)
0;-N,-C;-C, 31.6 28.4 35.1 39.3 33.9 37.0 29.8
N,-C;-C,-Cs -99.7 -116.2 -133.7 114.9 -114.1 -126.8 -101.6
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Table S16 — Main structural parameters of the transition state issued from the HONO elimination mechanism (TS2) in 1,1,1-trinitrobutane (-H) and its
analogues by substitution on carbon 3 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

O
/ 2
O1=N,;
T IS
Cs. v _Cy
c4/ (':2/ VIS
J
-H -CH; -Cl -CN -NH, -NO, OH
Bond lengths (A)
N;-O4 1.257 1.257 1.260 1.258 1.263 1.254 1.260
N;-O, 1.190 1.190 1.187 1.187 1.189 1.187 1.188
N;-C,; 2.096 2.098 2.069 2.053 2.103 2.004 2.087
C-G, 1.386 1.387 1.390 1.388 1.386 1.390 1.384
C,-H, 1.388 1.380 1.411 1.421 1.398 1.438 1.403
Angles (°)
0:-N;1-C4 101.0 101.0 101.7 101.9 100.8 102.8 101.1
N;-O1-H4 95.5 95.4 95.7 96.0 95.6 97.5 95.9
0,-N;-C4 1354 135.3 134.6 134.1 136.3 132.6 135.5
Ci-Co-Hy 90.0 90.0 89.9 89.7 90.2 90.3 90.1
Ci-C-C3 122.6 1235 123.4 122.0 121.3 121.8 121.7
N,-C;-C, 122.0 122.0 120.8 121.3 120.1 121.1 122.4
Dihedral angles (°)
0:-N;-C;-G, 0.1 -0.8 13 0.1 0.1 -1.5 -2.9
05-N,-C;-C, -104 -8.9 -3.2 -7.8 -27.8 -9.7 -22.1
N;-C1-C5-C3 107.5 109.3 105.0 109.2 107.2 111.9 112.1
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Table S17 — Main structural parameters of the product issued from the HONO elimination mechanism (Prod1) in 1,1,1-trinitrobutane (-H) and its analogues
by substitution on carbon 3 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

c “\\\\NOZ
/ 3\ 4 1\ ~04
Cq C, Ny
J
-H -CH3 -Cl -CN -NH, -NO, OH
Bond lengths (A)
N,-O3 1.219 1.219 1.218 1.217 1.219 1.217 1.218
N,-O4 1.217 1.217 1.216 1.215 1.216 1.215 1.216
N,-C; 1.461 1.460 1.464 1.466 1.462 1.468 1.466
C,-C, 1.331 1.330 1.329 1.328 1.331 1.330 1.329
Angles (°)
05-N,-C; 117.0 117.0 116.8 116.8 117.0 116.7 117.0
04-N5-C, 116.7 116.7 116.5 116.4 116.7 116.3 116.6
N,-C;-C, 122.4 122.6 122.1 121.9 122.1 121.3 121.6
N;-C,-C5 127.3 127.4 126.2 126.1 127.5 126.1 129.7
Dihedral angles (°)
05-N,-C;-C, 13.2 12.4 13.4 15.5 18.0 23.3 11.6
N,-C;-C5-C; 178.1 177.8 178.9 -180.0 177.8 174.3 178.7
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Table S18 — Main structural parameters of 1,1,1-trinitrobutane (-H) and its analogues by substitution on carbon 4 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

O,N \\NOZ
Cs C
c4/ ~ Cz/ \Tl/oz
04
-H -CH; -Cl -CN -NH, -NO, OH
Bond lengths (A)
N;-O4 1.213 1.213 1.213 1.213 1.213 1.213 1.214
N;-O, 1.207 1.207 1.206 1.206 1.207 1.206 1.206
N,-C; 1.532 1.532 1.533 1.533 1.533 1.532 1.532
C-G, 1.514 1.513 1.514 1.514 1.513 1.515 1.513
Angles (°)
0:-N;-C4 113.8 113.8 113.8 1139 113.9 113.8 113.8
0,-N;-C; 118.2 118.2 118.0 118.0 118.1 118.0 118.2
N;-C;-C, 111.2 111.2 110.9 110.8 111.1 110.9 111.1
Dihedral angles (°)
0,-N;-C;-C, 47.4 475 46.8 46.4 47.6 46.3 47.2

19



Table $19 — Main structural parameters of the radical issued from the C-N breaking (Rad1) in 1,1,1-trinitrobutane (-H) and its analogues by substitution on
carbon 4 (-CHj;, -Cl, -CN, -NH,, -NO,, -OH).

Cs 1_‘\\\\N02
C4/ \Cz/ \Nz/04
J
-H -CH; -cl -CN -NH, -NO, OH
Bond lengths (A)
N,-O3 1.225 1.225 1.225 1.225 1.226 1.225 1.225
N,-O4 1.218 1.219 1.218 1.217 1.220 1.217 1.219
N,-C; 1.436 1.435 1.436 1.437 1.433 1.437 1.435
C-G 1471 1.471 1.472 1.474 1.471 1.474 1.472
Angles (°)
03-N,-C, 115.5 115.6 1154 115.2 1155 115.2 115.5
0,4-N,-C; 118.0 118.0 118.0 118.0 118.1 118.0 118.0
N,-C;-C, 122.0 122.1 121.8 121.6 122.2 121.6 122.2
N1-C,-C3 1129 112.7 112.3 112.6 112.5 112.3 112.5
Dihedral angles (°)
0;-N,-C;-C, 31.6 30.0 315 34.2 25.1 33.5 28.6
N,-C;-C,-C5 -99.7 -99.9 -100.0 -100.9 -95.7 -100.6 -100.9
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Table S20- Main structural parameters of the transition state issued from the HONO elimination mechanism (TS2) in 1,1,1-trinitrobutane (-H) and its
analogues by substitution on carbon 4 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

O
/ 2
O1=N,;
T BRUC
C; v _Ci
c4/ (':2/ S0
J
-H -CH; -Cl -CN -NH, -NO, OH
Bond lengths (A)
N;-O4 1.257 1.257 1.259 1.260 1.258 1.261 1.258
N;-O, 1.190 1.190 1.188 1.187 1.189 1.187 1.189
N,-C; 2.096 2.095 2.081 2.077 2.092 2.077 2.090
C-G, 1.386 1.386 1.387 1.387 1.386 1.387 1.386
C,-H, 1.388 1.387 1.405 1.410 1.391 1.411 1.394
Angles (°)
0:-N;1-C4 101.0 101.0 101.3 101.3 101.1 101.4 101.1
N1-0O:-H; 95.5 95.5 95.6 95.5 95.5 95.5 95.5
0,-N;-C4 1354 135.3 135.1 135.0 135.3 135.0 135.3
Ci-Co-Hy 90.0 90.0 89.6 89.6 89.9 89.5 89.8
Ci-C-C3 122.6 122.6 122.1 122.0 122.3 121.9 122.3
N,-C;-C, 122.0 121.9 121.6 121.5 121.8 121.5 121.7
Dihedral angles (°)
0:-N;-C;-G, 0.1 0.1 0.3 0.5 0.2 0.3 0.2
0:-N,-C,-C,  -10.4 -10.5 -10.1 9.7 111 9.6 -10.4
N;-C1-C5-C3 107.5 107.4 107.8 107.6 107.4 108.0 107.7
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Table $S21 — Main structural parameters of the product issued from the HONO elimination mechanism (Prod1) in 1,1,1-trinitrobutane (-H) and its analogues
by substitution on carbon 4 (-CHj3, -Cl, -CN, -NH,, -NO,, -OH).

AW NOZ

/CS\ %Cli\ /04
Cq C, Ny
J
-H -CH; -cl -CN -NH, -NO, OH
Bond lengths (A)
N,-O3 1.219 1.219 1.219 1.218 1.219 1.218 1.219
N,-O4 1.217 1.217 1.216 1.215 1.216 1.215 1.216
N,-C; 1.461 1.460 1.463 1.465 1.460 1.464 1.461
C:-G, 1.331 1.331 1.329 1.330 1.330 1.330 1.330
Angles (°)
05-N,-C; 117.0 117.0 116.8 116.7 117.0 116.8 116.9
0,4-N,-C; 116.7 116.7 116.6 116.6 116.7 116.6 116.7
N,-C;-C, 122.4 122.5 122.3 122.2 122.4 122.0 122.4
N1-C,-C3 127.3 127.2 126.8 126.4 127.1 126.9 127.0
Dihedral angles (°)
03-N,-C;-C, 13.2 12.3 12.7 16.3 13.1 13.9 12.4
N,-C;-C,-Cs 178.1 178.6 177.6 176.8 177.7 176.8 177.4
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Annex S1 — XYZ structures for the stationary points and transition states along the decomposition

mechanisms of 1,1,1-trinitrobutane
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