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Fig. 1 Observed and calculated electronic
spectra of nitroderivatives of benzene

and toluene.
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Table 1, Electronic spectra of nitrobenzene derivatives
Compound Absorption peak(nm)®?
Obs. max? Calc, max(f) | Est.2max(f)® Almax®
1. Nitrobenzene 251 1 252 (0.345)" +1
I 229 (0.211)% -2
2. o-Dinitrobenzene (205) I 290 (0.654)% +85
I 225 (0.054)®
24 0.2 223 (0.412) +18
m 214 .o 212 (0.423) +7
3. m-Dinitrobenzene 227 1 238 (0.591)% +11
>
T 258 Qo 230 (0.706) +3
4, p-Dinitrobenzene 255 I 252 (0.589)% -3
n 230 (0.483)0 —25
5. 1,3,5-Trinitrobenzene 221 1 gzzg Eg 222%%" 298 (1.057) +7
)
Tamase | wow |
6, o-Nitrotoluene 251 1 256 (0.286)% +5
o 253 (0.182)% +2
7. m-Nitrotoluene 256 1 254 (0.296)% -2
8. p-Nitrotoluene 264 1 263 (0.379)% -1
o 258 (0.334)") -6
9. 2,4-Dinitrotoluene 233 1 2?/51? %g %%))" 251 (0.704) +18
Y
I 24 ((%. %30?3)) 249 (0.635) +16
10. 2,6-Dinitrotolune 26 1 z3 @ 240 (0.521) +14
")
T 22 237 (0.453) +11
11. 3, 4-Dinitrotoluene 215 I 303 (0.722)® +88
I %gi Eg %8)" 231 (0.350) +16
m 217 (0.319)®
%l:ii Eg 057);; 215 (0. 486) *+(
1 . O
12. 2,4, 6-Trinitrotoluenc 24 1 ggg Eg iﬁg" 234 (0.956) +10
n ggg Eg ggg%h’ 232 (0.758) +8

a) Pople’s standard geometries” except that C-N=1.48A. b) Crystallographic data®. c¢) Pople’s
standard geometries except that C-N=1.48A, and each ortho-NO, is twisted 45°. d) Pople’s
standard geometries except that C-N=1.51A, N-O=1.21A and each ortho-NOy is twisted 45°. e)
Crystallographic data®, ) Crystallographic data!’. g) Crystallographic data}*. h) Pople’s sta-
ndard geometries except that C-N=1.48A and each NO, ortho to -CH, is twisted 34°. i) Crysta-
llographic data. j) in hexane. k) d42amax=Calc. imax - Obs, Amax. ]) Estimated maximum
wave length and oscillator strength from the calculation.
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Fig. 2 Plot of half band integrated intensity "
* vs. CNDO/S oscillator strength
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Some Apphcatlons of M.O. Theones to the Chemlstry of Explosxves aw)
The CNDO/S Calculatlons on Electronnc Spectra of the’

Nltrodenvatlves of Benzene and Toluene ‘

by Takayukl ANDOH‘ Atsushl TSUTSUMI*, Masamitsu TAMURA‘ ‘ B
and Tadao YOSHIDA* -

Using the CNDO/S method and a set of standard molecular geometries, all val-
ence electron SCF—MO-CI calculat:ons have been made on a representative sample

of nitroaromatic species in order to examine tne applicability of the method to the :

electronic spectra of nitroaromatic explosives.

For the main absorption maxima (max) of nitrobenzene, p-dinitrobenzene and all

isomers of mononitrotoluene, the calculated and observed max agreed well within 3

nm. For m—dinitrobenzene, s-trinitrobenzene and s-trinitrotoluene the calculated Amax
were about 10nm longer than the observed. For o-dinitrobenzene, 2, 4-, 2,6- and 3,4
~dinitrotoluenes which are sterically hindered dinitrocompounds the differences were

between 16 and 20nm. The correlation between observed integrated absorption int-

ensity and calculated oscillator strength for available nitrocompounds were good.
The effects of molecular geometries on the calculated spectra were also shown.

(*Department of Reactions Chemistry, Faculty of Engineering, Tokyo Unive'rsirty.

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