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Table.1 Optimized length between proton acceptor and donor (A)
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Fig.1 Geometries of hydrogen bonding models

Compound R Ry R,
Nitrobenzene 1.590042 2. 778269 3.994123
p-Dinitrobenzene 1. 6001037 2.7897330 4.0039665
p-Nitrotoluene 1. 5879665 2.7754295 3.9915931
1,3, 5-Trinitrobenzene 1. 6018401 2.7901910 4.0058129
2, 4, 6-Trinitrotoluene 1.5980617 ' 4.0017708
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Table 2 Stabilization energy by CNDQ/S method. (eV)

Conplex Total energy Stabilization energy
Nitrobenzene—(H,0) -2981. 99219 -3.28149
Nitrobenzene—H ;0—H,SO, -4428. 97656 —-4.14233
Nitrobenzene—H,S0, -3983.59375 —6.62230
p-Dinitrobenzene—(H,0), -3996. 53516 -3.14820
p-Dinitrobenzene—H ;0—H SO, -5443, 41797 -3.90748
p-Dinitrobenzene—H;SO, -4997. 93750 6. 28980
p-Nitrotoluene—(H,0) 5 -3184. 92578 -4.00757
p-Nitrotoluene—H,0—H,S0, -4631.29207 -4.25123
p-Nitrotoluene—H SO, -4185. 86328 © -6.68433 -
s-Trinitrobenzene—(H s0) 1 -5011. 08584 -3.12085
s-Trinitrobenzene—H :0—H ;SO -6457. 99219 -3.90357 -
s-Trinitrobenzene—H SO, -6012. 42187 -6.19603 :
s-Trinitrotoluene—(H,0), -5213. 79687 -2.98022

" s-Trinitrotoluene—H,0~H SO, T
s-Trinitrotoluene—H ;SO ~-6215. 25000 - -6.17260
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Table.3 CNDO/S total energies of proton
donors and acceptors.

: Proton donor or Tortal energy

‘acceptor (eV)
H,0—H;0 —902. 71509
H;0—H,;SO —2348. 83862
HSO, —1900. 97584
Nitrobenzene —2075.99561
p-Dinitrobenzene —3090. 67187
p-Nitrotoluene —2278. 20312
s-Trinitrobenzene —4105. 25000
s-Trinitrotoluene —4308.10156
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Fig.2 Stabilization energies of hydrogen
bonding models.
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Table 4 Ultraviolet spectra of nitrobenzene derivatives in several solvents®

Absorption peak 1., (nm)
Compound
in hexan| in H,0|in 40%H,SO, in 80%H,S0, | in 98%H,SO,

Nitrobenzene 251 267 2n 281 289
o-Dinitrobenzene 273
m-Dinitrobenzene 227 241 247 48 254
p-Dinitrobenzene . 265 267 267 2n 275
1, 3, 5-Trinitrobenzene 21 228 229 229 229
o-Nitrotoluene 251 . 265 268 281 292
m-Nitrotoluene 256 272 276 287 296
p-Nitrotoluene 264 28 287 303 314
2, 4-Dinitrotoluene 233 251 254 258 262
2, 6-Dinitrotoluene 226

3, 4-Dinitrotoluene 215 268 268 274 285
2, 4, 6—Trinitrotoluene 224 231 235 232 229
2-Nitro-m-Xylene 259 263 270 291
2, 4-Dinitro-m-Xylene 242 253 256 264 277
2, 4, 6- Trinitro-m-Xylene 23 258 252
Kogyo Kayaku, Vol. 41, No.4, 1930 —211—
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Table 5 Electronic spectra of some nitrobenzene derivatives and
their hydrogen bonded complexes.

Absorption peak imex (nm) Oscillator
Model compound -
Cale. Obs. 4 Qecilefer
Nitrobenzene 252 252 0 0.34
Nitrobenzene—(H;0), 264 267 -3 0.36
Nitrobenzene—H 0—H,S0, 274 276 -2 0.37
Nitrobenzene—H SO, 289 25 +4 0.39
- p-Dinitrobenzen 252 25 -3 0.59
#-Dinitrobenzene—(H ;0), 258 267 ~9 0.57
p-Dinitrobenzene—H ;0—H,SO, 262 268 -6 0.50
p-Dinitrobenzene—H SO, 274 275 -1 0.48
p-Nitrotoluene 263 264 -1 0.37
p-Nitrotoluene—(H 0), 280 285 -5 0.45
p-Nitrotoluene—H ,0—H SO, 288 297 -9 0.40
p-Nitrotoluene—H,SO, 304 314 ~10 0.43
s-Trinitrobenzene 228 21 +7 1.06
s-Trinitrobenzene—(H ,0); 28 228 0 0.86
s-Trinitrobenzene—H ;0—H SO, 226 229 -3 0.80
s-Trinitrobenzene—H SO, 224 229 =5 0.76
s-Trinitrotoluene 232 224 +8 0.76
s-Trinitrotoluene—(H,0), 231 231 0 0.57
s-Trinitrotoluene—H yO—H SO 233
s-Trinitrotoluene—H SO, 228 228 0 0.53
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Some Applications of M.0. Methods to the Chemistry of Explosives.
V. Electronic Spectra of Derivatives of Benzene and Toluene in
Aqueous Sulphuric Acids.

by Atsushi TSUTSUMI*, Takayuki ANDOH*, Masamitsu TAMURA* and
Tadao YOSHIDA*

Electronic spectra of the models of hydrogen bonded complexes between nitro-
group and proton donors were calculated by using the CNDO/S method, in order
to simulate the spectra of nitrobenzene derivatives in aqueous sulphuric acid solu-
tions. As proton acceptors, nitrobenzene, p-nitrotoluene, p-dinitrobenzene,1, 3,5~
trinitrobenzene and 2, 4, 6-trinitrotoluene were selected, and (H.0),, H;0—H,;SO,
and H;SO, were used as proton donors. The hydrogen bonded complexes calcu-
lated were all stabilized by hydrogen bonding in the order: ArNO,—(H,0), <Ar-
NO,—H,0—-H,S0,<ArNO,—H SO, For nitrobenzene, p-nitrotoluene and p-dini-
trobenzene, red shifts of maximum absorption peaks were observed, but very little
shifts for tow trinitrocompounds. These trends were well reproduced by the cal-
culation of model complexes by the CNDO/S method.

(*Department of Reaction Chemistry, Faculty of Engineering, University of

Tokyo, Hongo, Bunkyo-ku, Tokyo 113, Japan)
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