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—&) Q. A~ NeCHy O MBCTEREY 2L L, %I X Ofk
’ H WY elN) &4 Rom B X VA0 ¥
45£¢) M3,
Fig. 4. Charge distribulion tAF .
in CllgX. n=e(x) (:Ic:; +933r T +:';2 5 f’cn) (19

IITAT dex lE C—X BoORONEL ST (LMoY, NoCH, TPk f
THOOELR Hldar (19 Kick v -2, NCH, OMBECHESE L D RO 22 BLEN Y 7
. 1 R R TEIBIEA KT Tl bwiSs (CH,, N1 NO., CN, COOHY 1213 —=(N)
L DM CH, o %L R T 2R T B LT ETH2 0L LT, Z2¥ T L.
HOICIL SRR L e 2 RSO EEEIRE, ToMX 0 v LS KERI2THD. B
LIEOBRER —AERMICRTHREINDTSHS. “KIC OH, OCH, OCGH; OCH; T2
SEOWINENE FICOF T THNT 2T 24 MR 2000 THITEX b 2~ JARICHK
D, WRRRROME L DR, MLEEORIIcHD, BFE L V5010 LB 2 Rec Tt
OHLERN LI dD%. (T ] ROFEEEOTTN L b RO DHEREN LI RKic
BT L, W1RL D, HHENIERLO SEIEORIFIC RO TIR DTS2 5.

(195 ROFBATRT CH, Sz X X BN Emc L v L B L. Htofhizg C—H

Table 1.
. Structural charge for substituent, ef{X).
[ ——— y
Substitoent e (X)-10" es.u, . Method Reference
F U B Dipale moment: Hgjpy1t=1.808 D 1)
' 0.770 Rate of nitration )
Cl ‘ 0.947 Dipole moments Hoyyoi=1.86D 1)
Yo 0.949 Rate of nitration 2)
_ Br i 0.842 Dipale moment: Heyupe=1.78D 1)
0.957 Rate of nitration 2)
1 0.687 I¥ipole moment s Hcp,;=1.58 D . 1)
0.750 Rate of nitration 2)
Fiv w ML E -

16). Jeepo # AR T oM TP EoRICCR~ b 3. R 9) p 151 B
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No.-1 i F iR o KEMN~oBR 51 H) 13

CH, —0.108 | Rate of nitration = | ~
—U.045 Dissociation conslant ¢ Kons.ciis-coon=1:333-10-% 4)

NII, — .82 Dipole moment; o= 1L28 (gas) 10)
NO, 1.92 Dipole momentt Fgisxog= 302 10)
CN 1.1 Dipole moment @ Hpp.en=23.16 10)
cooII I‘ 0.045 Dipole moment ; /ioth-coon=1.33 (gas) 10)
o 0.330 | Dissociation constant :+ Kpo-cuz-coop=13.03- 10-3 1)
OCIH, I 0,483 | Dissociation consiant : Kon,o-cnzooon =33.0-10-° m
OC.H, 0.423 ‘ Dissociation constant 1 Koynso-CHacoon="230-10-5 T)
OC,; 0.018 Dissociation constant : Kggnz0.cliz-coon=75.0.10-5 8)
Cyliy 0168 ‘ Dissaciation cunstant ; KggHs-cu--Coon =4.88-10~% 4)

1} Smyth and McAlpine, J. Chem. Fhys, 2, 499 (1uu4).

2)  Ri, The second reporl of the present work : Ri and Eyring, /. Chem. Fhys., 8, 433 (1940).
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THE EFFECT- OF -ORGANIC ‘SUBSTITUENTS
__ON REACTIVITY.

I Theorehcal Conslderahons on Subsiltuent Effect.

By Taker Ri.

(Abstract)

(1) ‘The author assumes that the effect of the substituents of organic compounds is
transwitted by chemical bonds instead of through media as-in the theories of Bjerrum, Kirk-
wood and Westheimer.

(2) Lle assumes also. that the substituent effect is composed of the two effects, the
inductive and resonance effects.

(3) By a quantum mechanical consideration, it is shown that the ratio, &/t
0.45, where e, and =, are the induced charges due to the inductive cifect of a substituent
on the two atoms connected by a single bond, the latter being-the charge on the atom. nearer
to the substituent.

() I is also shown that the ratio, -s;/<,, is 1, when the bond which ‘connects the two
atoms is.a double bond ; that is a double bond acis as an electric conductor.

7]

{f) By a reasonable assumption, a new electronegativity scale for organic substituents i
ohiained which is applicable for practical purposes (See Table' 1). ’
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