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Supplementary data

Table 1s. Selected geometrical parameters, energies and zero point vibrational energies of nitramide 1, its aci-nitro isomers 4a-d, anion 7, and molecular complexes MC1 and MC1' calculated at MP2/6-31G** and MP2/6-311++G** levels of theory.

Molecule and parameter
MP2/6-31G**
MP2/6-311++G**

1

bond/Å

N(1)-N(2)

N(1)-H(5)

N(2)-O(3)

N(2)-O(4)

angle/degree

H(5)-N(1)-N(2)

N(1)-N(2)-O(4)

O(4)-N(2)-O(3)

H(5)-N(1)-H(6)

H(6)-N(1)-N(2)-O(3)

H(6)-N(1)-N(2)-H(5)

O(3)-N(2)-N(1)-O(4)

E/hartree

ZPE/kcal mol-1
1.400

1.012

1.234

1.234

108.1

116.1

127.7

114.4

29.5

124.4

176.5

-260.35820

25.4
1.401

1.014

1.223

1.223

108.8

116.2

127.4

114.2

29.4

125.0

176.2

-260.49354

25.1

4a

bond/Å

N(1)-N(2)

N(1)-H(5)

N(2)-O(3)

N(2)-O(4)

O(3)-H(6)

O(3)-H(5)

O(4)-H(6)

angle/degree

H(5)-N(1)-N(2)

N(1)-N(2)-O(4)

O(4)-N(2)-O(3)

N(2)-O(3)-H(6)

H(5)-N(1)-N(2)-O(4)

O(4)-N(2)-O(3)-H(6)

E/hartree

ZPE/kcal mol-1
1.274

1.021

1.439

1.222

0.974

2.175

2.157

105.0

129.6

115.7

100.9

180.0

0.0

-260.34000

24.3
1.269

1.023

1.437

1.211

0.971

2.171

2.170

105.3

129.1

115.9

101.9

180.0

0.0

-260.47535

23.9

4b

bond/Å

N(1)-N(2)

N(1)-H(5)

N(2)-O(3)

N(2)-O(4)

O(3)-H(6)

O(4)-H(6)

O(4)-H(5)

angle/degree

H(5)-N(1)-N(2)

N(1)-N(2)-O(4)

O(4)-N(2)-O(3)

N(2)-O(3)-H(6)

H(5)-N(1)-N(2)-O(4)

O(4)-N(2)-O(3)-H(6)

E/hartree

ZPE/kcal mol-1
1.278

1.025

1.397

1.236

0.974

2.127

2.337

102.7

132.4

116.1

100.7

0.0

0.0

-260.34171

24.7
1.273

1.025

1.390

1.226

0.970

2.134

2.333

103.3

132.0

116.3

101.6

0.0

0.0

-260.47618

24.4

4c

bond/Å

N(1)-N(2)

N(1)-H(5)

N(2)-O(3)

N(2)-O(4)

O(3)-H(6)

O(4)-H(5)

N(1)-H(6)

angle/degree

H(5)-N(1)-N(2)

N(1)-N(2)-O(4)

O(4)-N(2)-O(3)

N(2)-O(3)-H(6)

H(5)-N(1)-N(2)-O(4)

O(4)-N(2)-O(3)-H(6)

E/hartree

ZPE/kcal mol-1
1.284

1.023

1.398

1.225

0.975

2.357

2.118

103.8

132.5

114.5

102.2

0.0

180.0

-260.34182

24.8
1.281

1.024

1.393

1.214

0.971

2.355

2.120

104.4

132.3

114.6

102.6

0.0

180.0

-260.47701

24.4

4d

bond/Å

N(1)-N(2)

N(1)-H(5)

N(2)-O(3)

N(2)-O(4)

O(3)-H(6)

O(3)-H(5)

O(4)-H(6)

angle/degree

H(5)-N(1)-N(2)

N(1)-N(2)-O(4)

O(4)-N(2)-O(3)

N(2)-O(3)-H(6)

H(5)-N(1)-N(2)-O(4)

O(4)-N(2)-O(3)-H(6)

E/hartree

ZPE/kcal mol-1
1.280

1.021

1.470

1.212

0.972

2.284

2.887

106.2

128.4

113.3

103.4

173.0

134.2
-260.32662

23.6
1.278

1.021

1.452

1.200

0.968

2.341

2.979

108.0

127.8

111.9

106.0

180.0

180.0

-260.46307

23.4 (318.9 cm-1 i)a

MC1

bond/Å

N(1)-N(2)

N(2)-O(3)

N(2)-O(4)

O(3)-H(5)

angle/degree

N(1)-N(2)-O(4)

N(2)-O(3)-H(5)

O(3)-N(2)-N(1)-O(4)

H(5)-N(1)-N(2)-O(4)

E/hartree

ZPE/kcal mol-1

1.158

2.575

1.183

0.964

173.5

136.1

180.0

0.0

-259.94521

12.6

MC1'

bond/Å

N(1)-N(2)

N(2)-O(3)

N(2)-O(4)

O(3)-H(5)

angle/degree

N(1)-N(2)-O(4)

N(2)-O(3)-H(5)

O(3)-N(2)-N(1)-O(4)

H(5)-N(1)-N(2)-O(4)

E/hartree

ZPE/kcal mol-1

1.161

2.635

1.178

0.965

174.5

127.0

180.0

180.0

-259.94449

12.5

7

bond/Å

N(1)-N(2)

N(1)-H(5)

N(2)-O(3)

N(2)-O(4)

angle/degree

H(5)-N(1)-N(2)

N(1)-N(2)-O(4)

O(4)-N(2)-O(3)

H(5)-N(1)-N(2)-O(4)

E/hartree

ZPE/kcal mol-1

1.319

1.023

1.279

1.260

101.8

119.0

120.0

180.0

-259.93630

16.6

a the value of the negative frequency
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