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Table 1 Localization energies (ALE) and electron densities on protons (Quicss)
for hydrogen-bonded nitrobenzenes.

- ..log f
Complex OLE () | Quaw (R) * AQuan® |
A (B) ***
Benzene 0 0. 9973(0. 0000) 0 0
m-NB 0.03119 0. 9899(0. 0000) —0. 0074 —5,73 —6.03
P-NB 0.03417 0. 9890(0. 0000) —0.0083 —6.29 —6.76
m-NB-H,O 0. 03593 0. 9889(0. 0011) —0.0084 —6.61 —6.84
P-NB-H,0 0. 03952 0. 9990(0. 0001) ~0. 0093 -7.29 —7.58
m-NB.2H,0 0. 04397 0. 9875(0. 0002) —0.0098 —8.09 —~7.99
P-NB.2H,0 0. 04849 0. 9867(0. 0008) ~0. 0106 —8.91 ~8.65
m-NB.HSO,~ —_ 0. 9976(0. 0015) +0.0003 S +0.28
P-NB-HSO,~ ; — 0. 9955(0. 0053) —~0.0019 —_— —1.44
m-NB.HF 0. 04216 0. 9879(0. 0004) —0. 0004 -7.75 ~7.66
P-NB.HF 0. 04664 0. 9866(0. 0004) —0.0107 —8.57 —8.73
m-NB-2HF 0. 05209 0.9854(0. 0014) —0.0119 -9.57 -9.71
P-NB-2HF 0. 05860 0. 9843(0. 0000) —0.0131 -10.70 -10.61
m-NB-H,0-HF 0. 04240 0. 9880(0. 0007) —0.0093 -7.79 —7.58
P-NB-H,0-HF 0. 04685 0. 9868(0. 0000) —0.0105 —9.61 —8.56
m-NB<H,SO, —_ 0. 9849(0. 0001) —0.0124 —_ -10.12
P-NB-H:SO, —_— 0. 9833(0. 0000) —0.0140 —_— —11.43
m-NB-H,0.H,S0, _— 0. 9863(0. 06002) =0.0110 _ -8.97
P-NB-H,0-H:SO, — 0. 9849(0. 0000) =0.0124 | —_ -10.12
m-NB-H* 0.19014 0.9693(0. 0186) —-0.0280 | —34.93 | —22.90
P-NB.H* 0. 20244 0. 9655(0. 0003) —0.0318 = —37.19 —26.01
m-NB-H,0* 0. 15880 0. 9752(0. 0063) —0.0221 , -—29.17 —18.06
P-NB-H,0* 0.17050 0.9712(0. 0000) —0.0261 -31.32 —21.34
m-NB-H:O,* 0.15199 0. 9762(0. 0063) —0,0211 —27.92 —17.25
P-NB-H,0,* 0.16279 0. 9723(0. 0000) —0.0250 —29.90 —20. 44
/H(Z)
I"
C’\'<H(l)
\\
N
X “H(3)
* Qua, 9={Quw +Qucw)/2
R =Qucn» —Queny
** AQua, »=Qua, »—Qua,» (Benzene)
*¢* (A); calculated by the eq. (1)
(B) ; calculated by the eq, (3)
AR E B, Table 1 I8 L,
log £=819x 4Qas, »+0. 035 (3 5. & B
(1) 3 X T Q) AR AT HM L log f DiEEfilY, 5.1 EDHERNELTORS SLARETFHE
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Table 2 Correlation of electron density on benzy! protons with substituent constants

Substituent o, p-directing
Substituent constant | om 0p on*  apt
Qu O x 0O x
Qua, v O O O «x

om™

m-directing
ap= Om Op Om* dp*t op~ ap”
X O x O X O x
@) O 0O O O O x
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Some Applications of M. O. Theories to the Chemistry of Explosives (I)
The Estimation of the Rate of Nitration (part 2)
An Estimation of Reactivities of Some Hydrogen
-Bonded Nitrobenzenes by the CNDO/2 Method

by Mitsuru ARAI*, Takayuki ANDOH?®, Kenji FUJIWARA"
Masamitsu TAMURA®, and Tadao YOSHIDA®

The reactivities of some hydrogen-bonded nitrobenzene models have been estim-
ated by M. O. calculation, in order to confirm that nitrobenzene undergoes nitration
through hydrogen-bonded complex formed in agueous sulfuric acid.

In this work, the CNDO/ 2 method, one of the semi-empirical M. O. methods,
was used. And the reactivities were estimated by both calculations of protonated
localization energies of hydrogen-bonded nitrobenzenes and electron densities of benzyl
hydrogens of substituted toluenes.

These results suggested that nitrobenzene should undergo nitration through hyd-
rogen-bonded complex, (NB « H;O, NB - H:O - H:SO, or NB - H:SOy), in the acid.

(*Department of Reaction Chemistry, Faculty of Engineering, University of To-
kyo, Hongo, Bunkyo-ku, Tokyo 113, Japan)
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