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Fig. 3 Plot of MINDO/3 localization energies
(4L.E.) against ¢* values
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Some applications of M.Q.theories to the chemistry of explosives (II)
The estimation of the rate of nitration (Part 1) The applicability
of CNDO/2 and MINDO/3 methods to the Hammett rule

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

The aromatic nitration is one of the typical electrophilic substitutions and the
rates obey the Hammett equation. If this reaction would be isoentropic or isokinetic,
the activation free energy should be proportional to the activation eneréy. Therefore
one would be able to estimate the reactivities of substrates because one could get the
relative values of the activation free enérg'y for the substrates by M. O. calculation.

As a first step of this estimation, the ap‘blicabilty of CNDQO/2 and MINDO/3
methods to the Hammett rule has been studied for mono substituted benzenes.

As the result, it was shown that a good linear relationship between the locali-
zation energy as an activation free energy and Brown-Okamoto’s ¢* held, and that
another good linear relationship between the localization energy and the partial rate

factor for the aromatic nitration held.

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

& Tl 8 o
SR

“The Ansalysis offjRocket Propellants”
Hugh E.Malon (Head of Chemistry and
Atmospheric Measurements for San Berna-
rdino and Riverside Counties, California Air
Pollution Control Districts) 3, 19765ERfT
iR, Academic Press, ASKY, 148K
ZAYAikary b, IVA 0, FHERCE
LTEAK, =& — itk oPRPIFED b
SHROBH, Hhis LUBRSEHFALTEL, D
DASSEE CE U 1B £ DR & 1L ST
BREATVS, LhL, REHEEROI LR
 FENCBEA L Ao b O BIL Tk, RO R L

YARLZARBLYER ETARREDE LTRE
hATulw, £2C, kP30 vBRKSOSHI
T 3bo T eEEN YO RBATFRRRLR
BREED LS EWHIEINGZORDHETY By
27 Bbhb,

T OXCREERARORER, BN, Bfys
T URSHOBRABECOWTEE LTREDN
BHOLRBAZN TR, ¥k, $VI5-2Hv
7Y Vg, EBHIIET 4 -4 FAHEE TR
ATn3,

ﬁﬁ%@@ﬁ%ok&&f.—&o&%&mae
LoTHhBERRDEERTD S, (BHA=)

Vol.41, No. 1, 1980

—_7 -






