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Table 1.
Resonance charge, ¢r, on the nuclear carbon of C;HyX.
Substituent | r X 10%e.5.1. Methad Ref.
- F —0.141 Dipole moment : ggn,=1.57 D (gas) 1
—0.0896 Rate of nitration o
(] —0.100 Dipole moment : Hcgn,ci=1.70 D (gas) 1)
—0.0879 Rate of nitration o
Br —0.0815 Dipole moment s Hcgre=1.71 D (gas) 3
—0.0855 Rate of nitration o
1 —0.0775 | Dipole moment: Hcg,1=1.30 D )
—0.0834 Rate of nitration : o
CIl, —0.0404 Rate of uiteation 2)
NH, -0.0121 Dipole moment s HcguyNu,=1.55, My.CatyNpa=1.39 (gas) ° 4)
NO, 0.0129 Dipole moment: HoguNo,=4.19, £c,1.80,=4.03 (gas) 4)
0.057 Rate of nitration ]
CN 0.0715 Dipole moment : Aceu,cn=4.37, 4, -Cou,0N=3.46 4)
COOH 0.0149 Dipole moment : Hcqi1,0001=1.78, Hciscnacoon=1.59 (gas) 5) 4)
0.0460 Rate of nitration 2
[a)21 —0.0276 Dipole moment s Zegu,o =173, #ci1sscon=1.65 4)
CILO ~0.208 Dipole moment: Hoyacets=1.23, HoHa001,=1.32 (gas) 4)
C.;HSO —0.223 Dipole moment ¢ H¢,1,0CeH=1.28 (gas), Hca11s0CaH:=1.46 (gas) 4)

1) McAlpine and Smyth, /. Chem. Phys., 3, 55 (1935).
. ') Ri, The sécond report of this work : Ri and Eyring, J- Chem. Phys., 8, 433 (1940).
3) Groves and Sugden, J. Chem. Soc.,, 971 (1935). . N
4)  Trans, Forad. Soe, 30 (1934), Appendix.
5) Brooks and Hobbs, J. Am. Chem. Sec., 62, 2851 (1940).
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Table 2.1
Specific acidity of substituted aliphatic acids.
Acid Kx105 |  Ref Kx/Ky (obs) | Kx/Kx (cale) | e(0)- 109 es.u.
H(CH,)COOIT 1.75 6) |
.73 (18°) 11)
I{CH,).,CO0H 1.336 f)
1.32 (18°) ;
[T{CI,);CO0H 1.515 6) i . -
1.58 10) ! ‘
H(CH,),COO L 1.38 “) | i -
1.51 (18%) 10) ;
F{CH,),COOTT 1.32 6) ! g
1.43 (18°) 10) | f
T1(CI1,):CO0TT 1.28 8) ! “
1.42 (18°) 10) :
T1(C1 1), COOIT 1.275 ) | ‘
H(C11,),COOLL 111 &) 1 l
CI(CI1,)COOH 137.8 6) 78.6 316 0.0638
149 (18%) 1) 86.1 (18°) | 363  (18°) :
ClCIL),COO 8.0 (18°) 1) 6.06 (18°) | 1L7 (18°) 0.0267
CI(CI1,),COOIL 3.0 9) 1.98 © 206 0.0117
CI(C11,),CO01L I 204 ) 148 1.46 0.00515
.k A P . - -
Br(C11,)COOIT 129 (18%) 1) 746 (18%) | 188 (18°9) 0.0567
Br(CH,).COOH 102 (18°) 1) 774 (18°) 8.91 (18%) 0.0227
Br(CIT,){COOIL 2.60 : ) 1572 2.14 0.0104
Br(Cl{,),COOH 1.91 ) 1.38 1.40 0.00458
KCI,)COO01L 70 (18°) 1) 105 (18%) | 70.0 (18%) 0.0460
1(CI1,),CO011 8.2 (18°) 11) #.21 (18°) 5.96 (18°) 0.019:
I(CH,),COO0IT 2.30 9) 1.52 1.96 0.00847
1(CiL),CO0IT 1.71 9) 1.24 1.32 0.00374
HO(CIL)COOH 13.03 7 7.43 (7.43) (0.00222)
HO(CHL)eCOOH 2.10 9) 232 2,31 0,00028
HO(CIL,),COOT Le3 9 1.7 b4 0.00406
HO{CH,),COOH — — 1.17 0.00179
CeH,(CIL)COOH 4.88 ) | o (2.78) (0.0113)
CGII(CHLLCOOII 2.19 8) 1.64 1.53 0.00472
CiH4(CIL,)yCOOH 1.75 &) 1.16 1.20 0.00205
CHH(CH),CO0H | — — 1.09 0.000910
HOOC(CIL)COOH | 1688 (18°) 7 [ o3 @8°) ! o13) (18°) |  o.0489
HOOC(CIT,)COO0H 6.32 (18°) 7 ’ 4.79 (18°) 6.61 (18°) |  0.0204
1HOOC(CHLLCOON [ 4.79 (18°) 7 | 313 (18°) 1.89 (18°) | 0.00686
HOOC(CH,),COO01T 2.85 (18°) 7) 2.55 (18°) 144 (i8°) 0.00394
HOOC(CIT,),COOH 3.19 (18°) 7 2.23 (18°) 1.17 (18°) 0.00172

1 (1943)
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HHOOC(CH,,COOH | 3.05 (18°) ) 215 (18°) | 1.08 (18°) 0.000793
HOOG(CH,,,COOH | 288 (18°) 7)

2,81 10) 2.2 1.03 0.000356
HOOC(CHL)COOH | 270 9 | o4 1.01 0.000160
-00C(Ci1,)COOI 0.216(18°) 7) 0.125(18°) | (0.125) (18%)| (—0.0225)
-00C(CH,),COOH 0.229(18°) 7) 0.173(18°) | 0.419(18°) | —0.00040
-O0C(CH,);COOH 0.376(18°) 7) 0.246(18°) |  0.685(18°) | —0.00408
-00C(CH,),COOH 0.389(18°) ) 0.258(18°) | 0.846(18°) | —0.00181 .
~0O0C(CH,);COOTT 0.374(18°) ) 0.262(18°) | 0.928(18°) | —0.000812
~000{CH,);COOH 0.385(18°) 7 0.271(18%) |  0.967(18°) | —0.000364
-00Q(CH,),COOH 0.386 (18°) 7 1 .

0.385 10) 0.302 0.985 ~0.000164
-00Q(CH,),COOH 0.250 9) 0.225 0.993 —0.735-10-4
+IIN(CH,)COOH | 492 8) =R1 "(281) (0.0625)
+HLN(CIT, )OOl | 25.1 8 - | 188 105 0.0261
+1TEN(C1,);,CO0TL 5.89 %) 2.50 274 0.0113
+H,N(CH,),COOH 5.87 ¥ 3.80 157 0.00503
+[L,N(CI1,),COOH 4.08 8) 3.55 1.23 0.00225
HIN(CIT,),COOH l - 372 : 8) AT 110 0.00101
+1LN(CIL),.CO0H | 2.5 8) 1.57 1.001 | 0.848-10-
H(CH,),.C00H | (143 8) | i

6) Dippy, Chem. Rew,, 25, 151 (1939).
7)  Adel), Z. physik. Chem., A 185, 161 (1939).
8) Neuberg, Proc. Ray. Sec., A 158, 68 (1937).
) I.andolt-Barnstein, Physikalische chemische Tabellen, Hauptwerk (1923).
10) Tbid., Dritter Erglinzungsband (1936).
11) Larson, Z. physik. Chem., A 185, 53 (193H.
12) TIn this table and the others, the dissociation constants are the data for aqueous solutions at 26°C,
when they are not specified. The Kx/Kp values with parenthesis show that they were used in the

calculations of the structural charges for the corresponding substituents.
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HNlIC X b CREA T8 L, BEORIH OWilED R - SEIRICIEHET 2 15, R0k
Fikiin b criEmEM kB s stk sIn B~ b LS. (V. GREEOTBRND

m & p-IRIREEERICETOEIUT R 2 3 R4 Ko TH S, HiFICPEI & M
o FHEASCcH B, ML p-RRUCHRF S -Buk B NichdC, AT e (O) B L THA
212 h5NTFIR LS. RICUEONRTFOERY BEEA LTS,
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Table 3.
Specific acidity of m-substituted benzoic acids.
‘ Kx/Kn (calc) ¢(0)-100 e.s.0.
- From dipole From dipole
Acid K108 | Rt | Kx[Ru emciation | From rate | Bo0ER0n | From e
‘ ; e[ mitration | <opstant of | niiration
o cooil | COOIl
m-X-C,l1,- ' f
COOH ! !
X=H 6.27 f) |
0.513* 6) 1
| 209t 6) !
6.5 (20°) | 13) !
6.52(18%) | 13) j ‘
F 12.65 6) 2,18 274 . | 200 0.0112 0.00771
, 1.41% 6) 2.74¢ l ,
a 14.8 6) 2.36 2.35 2.36 0.00047 0.00950
1.45% 6) 083« .. -
Br 15.4 6) 2.46 214 es 0.00842 0.00960
. 1.85¢ ) 2.62% 4
1 14.1 ) 2.25 1.86 197 0.00687 0.00750
141+ 6) | 2w 1
o 8.3 6) 142 1.35. ! 0.00330
2,43t 6) 1.06¢ ;
COOI 29.0 14) 1.63 a4 ) 0.00945 .
CHj 5.5 ) 0.853 0.909 - | —0w0t0s
C:H; 1.16 0.00168
NO, 32.1 6) 5.12 5.67 0.0192
Cin B.17 6) 1.30 1.55 0.00482
2.87¢ 6) 1.25¢
C:H,0 1.2 6) 1.78 1.79 0.00643
cN 19.9 9) 217 5.60 0.0191
. W 0.00424 _
coo- 25 8% | 19 0.0383(15°) '
AN, ‘12«‘. 200 | 10) [ 19.4 (20°)

- % 5025 CH4OlT-aqueous solution.

t 252 ClL0l-aqueous solution.

13)
14)

Landolt-Bdrnstein, Physikalische Chemische Tabellen, Erster Erginzungs Band (1927).
Ibid,, Zweiter Frginzungsband (1931).

‘ Bennet % Glasstone® |2 %'x 7 + A dnikicfi b © preFrkp=|n {g{ﬁ0)'7 = )—n,
T=I=ART =Y yORBTHFLHALICEIC, 213 OH, OCH; % NH, L~ ¥R

= b KIC B RBTREROMIC, B L THIARBT R RA TH 2T & 2B, T

9) Bennett & Glasstone, Proc. Roy. Soc., 145 A, 71 (1934).

1 (1943)



MEILEDHES Vol. 17 No.
ol ) # * & Vol. XVII
Table 4.
Specific acidity for p-substituted benzoic acids.
‘ Kx/Kn (cal) ¢0)-10¥ s,
From dipole From dipole
Acid - K105 Ref. K(’:ll)}sc)ﬁ‘ xg;:i::;:; Fmr:f rate | 3:::;':“:; I"romf rate
m;ﬁ'e?;.?f nitration CO;{S'f(a:![l;‘, ?f nilr(.:tion
cootit . CoOM
p-X-GeH,- !
Ccooi
X =F 7.92 6) 1.15 1.61 1.43 0.00532 0.00398
0.832% 6) 1.62*
cl 10.55 6) 1.68 1.61 1.69 0.00530 0.00584
1.00 6) 1.95*
Br 1077 6) 1.71 1.57 1.73 0.00503 . 0.00605
0.933¢ 6) 1.82¢
1 1.39 1.44 0.00365 0.00402
1.00¢ 6) 1.95% ‘
ol 2.9 6) 0.463 0.478 —~0.00819
750¢ 6) 0.398
Cli, 424 6) 0.676 0.782 —0.00273
CI,0 3.28 6) 0.539 0.685 —0.00418 |
L16f 6) 0.5071
C, 1,0 3.00 6) 0478 7 !
CN 310 14 4.94 7.33 | o00z21
COOH 31.0 | 14) 195 248 0.0151
(609 ¢ o 1.5 (16°) 14) 0.230 ‘
NI+ 588 (20°) | 10) 90.5 !
NO, 37.6 6) 6.00 532 0.0185 |
CyH; 144 6) 0.708 | )
Bo-GoH, | 4.43 6 707 | |
tert~C,H, 3.98 6) 0.635 ‘
CH,0 ' 0.676 l ~000837 |

* B02 CHyOl{-aqueous solution.
t 252 C,11,0H-aqueous solution.

LTHORERIR Yo BYBLTHEOK L VEBEEOR~RLOTHS. ko4 F+5FH
D ¢ RSO 2 BIRMICIAT, o35 BHIGEEREO N RN FImrER R ok b o
L 2EFBE 21T L D ik 3.
DTN RT DT LI 5. COOH OM%IT R 20518 p- kg kS om

Ve 7 bAMECE VT T LEIE#ETHS.

BEDEEH S v 2 LT L, NO,

MR HDOPAICH T L RO 2 KM

mm%ﬁ%wﬂvmaaﬁﬁéna FcHgo Ml o B, Lcofiirko eyt ito
B iHEe S R 1 1/2 1Kk ST 5 & Lie. 2% NO, JEic gt L cizmic Hegic i T 5 1R%E
CHs. EBCRT, HIBOEELUTORKL D NO, BRERORIEOH EHIZ M X D

1 (1943)



MIBILZEDES Vol. 17 No. 1 (1943)

No. 1 MBSO FTEN~ o8 (P11 4
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(12) I T Kx K Ky 139 2 IR R IR O FOGH M R IL IS B0, o (2RI X
K84 T 208, o X TTRINZRICBIE T 2 CHd 2. RICHIT o & o x5 «
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) o & o ORROHHN
Hammett HERTAfo O KX, @b
—A4F°=2e(0)=RT In (Kx/Ku) (da)
CHIETS. #iT (12) % ) Nk b

op =) (13)
BBIEAKTT B, WL o REHRAIEEBREBERULOBA. s=D DAL= FA¥~-D
#¥% 23RT OHIICTRIZED EDTH 2. (13) NIZNT o(0) REEEWHL VROLHN
ZHETHD. #ic (6) % (1) RicH ) TR”RLBERO (0) LRUAE (13) RicikdT o
YL, S5FICHTliND BT TEHEE M LS Hammett itk ) TR~BNAS
WWAHBINTH S, RICNC o XRLBEED a0 X b, or X 5(0)—2a{0) 25 L
DROTe2HMCH D, Hammett DEERANCKDIcD o ffi & ¥FHORDIc DB E O—ElT
FHACTHBLEEOHRLS.

a3 X kb

a's’(é) i
anen(0) (1

EDMER LD, KCHRT 0) & 60) BR HBWPOMR L BERD KREERED
BRHERL 2’ & ay RL+ORICHTIHEOB/BERT. 4 2’ ~a, LRELT7==
AREfR 7= e d o B FERRREITHET B 0 T RO 6 Ko 2 b Hammett
fED—BUIMB T2 OTH LT L3405, BLAKERCHATHME —CH=CH-COOH

10) Hammett, Physical Organic Chémistry (McGraw-Hill, 1940), p. 160,



MEILEDHES Vol. 17 No.
42 R F. <& & Val. XVII
Table 5.
The ¢ values,
4] dr
Substituent
Hammett Calculated Hammett T Calculated
F 0.337 0.438 -0.275 —0.230
0.302% —0.146*
a 0.375 0.371 —0.146 ’ —0.163
0.372¢ —0.143¢
Br 0.391 0330 —-015% | —0133
0.376* | —0.139*
1 0.352 0.269 —-0.076 —0.128
’ 0.294% —0.136*
Cll, —0.069 —0.0415* —0.101 —0.0857¢
NH, —0.161 —0.322 —0.499 —0.0192
NO, 0.710 0.754 0.0689 0.021
0.0928¢
CN 0.678 0.748 0.193 0.117
COOH 0.355 0.370 0.0200 0.0243
0.0750*
o 0.121 0.129¢ —0.455 —0.450
OCIl, 0.1156 0.189% —0.383 —-0.339
OC. 11, 0.150 0.1661 —0.40 —0.364
OCE .250 0.24at | —0.571 —
Cll, 0.218 0.0658¢ l —0.209 -

15) lHere, the symboles, * and t, represent the values obtained from rates of nitration and from dis-

sociation constants of acids, respectively; and the other values without notation were calculated from

dipole moments.

Table 6.
The p values.

Acid o (ITammett) ¢ (Calculated)
C,11,COOHI | 1 1
(gl15-CH,-COOH ! 0.471 0.366
G, 1;-CHl,- CH,-COOH 0.212 0.152
Cul14-CH s CH-COOI 0.466 0.457

B ARTH oM, SHOKER I A F = — A B BT T L .
(14 Rk T p XB/POBBRBIEEHEED Fih = F A4 ¥ — O % & 71k LIEH R
%ﬂﬁ@OHMx$»¥—®%®mfaacaﬁﬁ5.ﬂbtﬁ%ﬁ%ﬁwu%%%mLc
WO FIUE DD MGEREN OB BB T B T LA I NS,
PBlomi ket 72x)—n, T=0=298iFy, FAFALT =9V 8ty 7=

1 (1943)
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No. 1 FREREORE 0 PR (S 1) a
Table 7.
The p values.
Acid p (Hammett) ¢ (Caleulated)
CgHL O 201 5.45
Cetye NI+ 273 2.31
CoHy- N(CH I T+ 299 2.16
CeH,B(OH), 2,143 2.04
G ASO(OLT), 0.823 0.790

= A PR N 7 = = AEERESICE Y p LR TEOMSTH S, BicpTr= ) -
A OFERNi> Hammett ik D DRIFETRICH LV ZEIOBWA 2/ =2y 1 D REDO LT
BT LILKB, 4 a,=25a" L RETHEPGITIETML B+ 2. BIb7=/7~20 OH
BAR RUEBOZAYL Y, 25 HRFABINTDHB L THOCHS. ZITROERN
Tx g~ k) 600X10% {EROWARCH ZHE L EtEMIT T 3. KT 7 = = AR
p IXARDIMRABENTFiTh e, BERTICREID =« 5T HSHE:, KOl - -
=
TSR N BB L BEALOTHSD. BEMINIITCH DI RN, B om 4 TRT
D BT HHBEOMLIL A W~T BH)IC BB NI THoT. EolRIC
Ko raicHs.™
ZXETDICMAOBACHRTS DRICHT a’ ~a, ~ 1/13 GBFRA/AD) LRSI
v, p xHELAS. #oOT, BEHEN L VESOMGICK ) TERZIERIRRO HEREE
YU LAZ0THS. HLb, ZrEBL --BL e EoREsEI Lz v,
BRATHEGEOTEE@I S T RESOER. OB ICL 2L DEEFXETH 5.

2) Hammett fH|CdHBEOTE

BLRIC AT, (iR A TR O LRI (< 1T 2 PRI & TCER MO B X 1T A E b, HE
”(j‘j‘( 5, HEOEER Y VRD7c2 Hammett fif 0 % p 2 ELRMICR DT 2SO M0 S
EUTLA. SSOILOEREINICT 2E, 7 = = LERIC T 2 BRI IR RO
HEERIEO PR E T X 8 8 RICHIRT 5. FICRTH 2 SRS K EICEAE 2R
HOEH, H3RBAINTS 2 K/ Ky OPERARKIMACS 5. P 6 RITHKILIZ7==1
REERO> » DFCERN & MR ER 1 BDEIF X RLTH BICHG F, H58 KD Kf/Ku OHR
RAIME MR T8 By RT. M6 RTHOLTORICHLTHSE A, B OmeiE
USTHET 5. MNLEE E O PRI &S MO - SIELHEMLASZTHL 5.

11) The Nature of the Chemical Bond, p. 239 (1939).

/



MIBILZEDES Vol. 17 No. 1 (1943)

44 (Hﬂi *x % = Vol. XVIi

Table ‘8.
Specific acidity of X.CgH,-CIl,-COOII,
(A) m-Acid.
Substituent
F ' a | B 1 CHy No, | oci,
£.{0)-10" e.s.u. 0.00413 | 000349 . 000311 | 0.00253 [—0.00030 | 0.00708 | 0.00178
Kx/Ku (calc) 1.46 L3 | La2 1.26 0.965 1,90 1.17
Kx/Ku (obs) 1.48 L4z 291
(B} p-Acid.
Substituent
F i cl Br I Cli, NO, OCii,
£,(0)-101 e.5.0. - 0.0019 | 0.00198 | 0.00185 | 0.00136 [—0.00100 | 0.00784 |—0.0013:
Kx/Kn (calc) 1.20 1.19 19 LI3 0.914 2.05 _0.888
Kx/Ka (obs) 1.16 J 1.32 1.32 l 1.6 0.875 2.89 0.893
vV & |-
(D MR TEBEORBIAE L TRBEAIIKD T, RET A 2L
Z& LT B (2) RicRTRBHEKEICEHIEE G DT DI ORUTE O R il L

Foo ZIERG GERRBOER KL iGN TORINFINDIT L CHL 5. MITEMR
ZIRTHA TIXESRO B BRI B RO RMINE L BB AL EPhEE b kv. K
CHROFRICH T EREAL T 5.

TRLED BT LLBRRIE~D BT 2T, £ OFFEDD 2.9 ™M Minnick % Kil-
patrick'™ (IR FORYIRICEE 2 A N2 MBI L7e.

Kx _A+B/D (15)
Kn

In

WICHRT A % B2y, D RikEHoBTERTH 3. HEIAOME 3AORES HWE
PIEKLTHD. () (5) RiCHNT B R —-RCED T/ A3 FEBucT, D oREMRICNT
hﬂhdmo=A<HE§%5c&.Zukm%mﬂf,ﬂﬁﬁmwﬁbﬁ TIC X BUED B X
F~T, BRGErER L VW LORBULIVIT240TH S, (i) 1/D AHICkKIck S

L, In(Ky/Ku) BBALE D THRILEDDT &, 21 (2 Rick b THARWIFI DT
LChBD. QNICHTEIREYRE ATORTEMIMBEAKICESLIBELN TN

12) Wynne-Jones, Proc. Roy. Soc., A 140, 440 (1933),
-13) Minnick and Kilpatrick, /. Phys, Chem , 43, 259 (1939).
14) Elliot and Kilpatrick, #id., 45, 454, 466, 472, 485 (1941).
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No. 1 TSEREOKEE~0BE HER 15

OEHEHO. Mic 1D kksicfe, @) RNicikh o, BREOBRIERKICE 548
WRRIEDL LKIT i % &K L ViR b K s HiEkic & 2EREL N ASOL T 2HENED
b —slX) SRR LIS D, WT 104K | A LD . (i) In (Kx/K) X DD
—ERBC D H B, WbFE-— D OB T & LOMURICERE T2 € L. 2% Magee,
2K Eying® OFFAX L YIFSh2HTH 2. W HHFIRMECN T, FIST-HIEAR
4 FVICET BT ERRLTH D, MRS T OISR b TEISICER AL, &0
T 84F° Wb e+ oK R 5. ‘

%2 T N TRYEED Cl, Br, CN EAB M & BIUEIT L 2 BRTE 0 BB IE A TR &
b /N B O ESEIRIE & IRIENOKSE & OS2 15, HIRORITORE: BEY@m YT
B cHEEEzABC L am Bz D (Fi () omsm). RLIoPIE ety
BRicidCelic el L 4B Rdic T (5 2 49), WL R St K S O B EE DK (RO THECE
BEYOHK) & IEICAMICHAT D bOTH B, HIC HHIED B HTUMHAL R A T
L, —fue, —KEBWCR T L2 2 B~bh 5.

(2 EOTRREHRMAML b Tiur, BRIEOBEICRIL, REMNEY BT 56
BEHRAMBOME~BN S, HOROUE-- Ok 2 BEI MK )T L BIEE
COOH 3% & OFEICH L HIHLCE ST fln2 T €& 5. fLEOIRABICH
TEEC £ O i LA O FEA B2 THBC LI HELEFEE R V. FiNg
Kirkwood %% Westheimer” [3EES T- L BRI BIMR D IEEER (D =2) L&EL, 2%
EEBLITE OK, Da80) DR LH~T, LONRCERELE KRBT, MLT2E, FiAE
BREOBAIMNT, RT In (K, /4K,)=ef/(ru) KRALTr 2318 T30Ccd 5. HL K, K
12 REER S 1 RHS 2 Mk TEL, e (2T HINCH S, WA 2 HHC T Bjerrum AR TIZEE
AFHEDHBEP~NTEREDBEFICATY, r 0L EMiEBTH 3. FLIEOYEE, Hilays
ROBPCHEN TN BEAYY 1ANSFTFIRETH B DO ELI2LDITH 5.
BOTHILO HkL LTORFINZTHS 5. HOBWEREHRGD Y2 26 bR oM
MK EIC B L BT R OBRR L HEANTL 29, ZUHS2ESECNTOR» FINZ2HTH
3. WICIEHER BT TR, FROMINICRY 2m, WHEEST P O—H EaoH
BEY SR LATE R b v. EEHCR THROHESIC KLt H BT1% 0.75 e DM
LD Thawe Lisrofe. MIBIOMRREFFOMZE DI, L TOHEIT X @
ENZBOTHRWT EEMELTES. WFBHROTIC, HERMLME L ) IRWREDREIE S
BN o Y T 2R3 BHSE Branch % Calvin™® ic X ) TR INTH . BHOPBME L
A

13) Branch and Calvin, The Theory of Organic Chemistry (Prentice Iall, 1941) p. 224.
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(1) BBREORRKICHT 2RI
RT In "(Kx/Ky)=2<(0) {a)

CTR~LbL S, HKITHT Kx & Ku REX+BRZIFERROMEDY, (O) EERLic
th b THRBMKBCAE DT HAE O, Ni B, As SSiciS AN/ B EN, a ZILOK#
O ETOS RIS CILOMMIWET 3 E80c LT, 1/13 GETHUL/A) 2E=ids.

(@) BEREDOBEDH A THECHT 2HROMRGE 1 ) L ¥EHDORLE 5 HBHO¥
RIEENBBEIRIEO AT OF 1 1) AL T, DU &Y SRR FHl %Ik E R o L
BEERDEDCHETE DT IR,

(3) Hammett HERXhD ¢ K& p LHERICRO D ITHERRME O—FiX VS TH D%
ROTREDOEHOERY X VEHIic L.

() BHABCKEREORIHSFERC I EhicE L —EicR THE LA
%.
(5) B RIRERREO LB I I T BRI & BRI & O Kz 23871, £ DR,
(), Np DR a OB &5 T-HEEOSME &I T 5NN OB E ET .

AFFFUT B Z S fesbh, Princeton KEHTRT Eyring #RO WML 2 HEOFiIck 2
Nie. IWTE BT 5 L3, FEOEIFFAICH LHE 8N S LRI HHRIC
BT 5.

EBHFRAER
it 2 W x5 (BRI 17 5211 J 21 H 2480
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THE EFFECT OF ORGANIC SUBSTITUENTS
ON REACTIVITY.

[II. The Theory of Acid-Strengths of Substituted Acid.

By Taxker Ri,

(Abstract)
(1) 'The effect of substituents on acid-strength is represented by the formula,
RT In (KX/KB)-_—Z!S((,)), (a)

where, Kx is the dissociation constant of a substituted acid, Kg, that of the unsubstituted acid,
€{0), the charge due to the substituent on the oxygen atom combined with the ionizing
hydrogen, and a, a constant which is related to the polarizability of the OH bond and the
bond length of the latter. The author puts a=1/1.3 (electronic unit/3).

(2) Alaking use of the results obtained in Part I, the author calculates the relative acid-
strengths, Kx/Ku. of substituted aliphatic and aromatic acids, the results being gratifying.'

{8) The meaning of the constants ¢ and g in the Hammett’s equation is considered, and
they are calculated theoretically. The calculated values of the constants agree with the
experimental values satisfactorily.

(4) The effect due to space (medium) transmission of substituent effect is neglisible in
the first approximation compared with the bond transmission of the latter.

(5) The deviation between the calculated and observated values of Kx/Kjy is attributed

frequently to the structural changes due to resonance effect.

Institute for Chemical Research,
Kyoto Imperial University. : (Vov. 21, 1943)

1 (1943)





