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Tk By = — A5 IC(1926)12, =02 2" 10 ¥ vafk & #pis 4k Bt 12 ¢ Abnormal
DLDTHhoE2HiLL LEEEOENMELNLLARWHEED 5
LEHI20THRERZSKELDTHBH 2R T OEABR 1121 #
HITFLREDARABRED D56 DTH 5 5 & EAEROFIC
ZHOLAEHMIIHTEERRD RIKEZ R DI,

Drude (Z. phys. Chem. 23 (1897) 308) Romanoff (Ann. d. Phys. 69 (1922)125) (%
FHCATROTOBETEREO BRI ETICRKICHTHRBR UL
Pk B R 500K 954, 308 K& Tk & +60°C X 9 —060°C fif i 0§ 1E
OREIZ®RT ﬁtﬂ’ﬁ 22 7D 1z, 7k Glycerin, Aceton, Alkohol #:{= -5 ¥ D.XK.
%UC&&%T%@L@:%@%@ﬁEﬁmI@wﬁﬁﬁtﬂua
HEiheRD I, )

Z LTiEH Glycerin I DS HECKORFRUORNEL 2D AE
MELRTRDK RBRAEL O e=n"OMRLEET> EL2HEB LA
Z LT Glyeerin QAR HCIZ e ORK D 0, FCIT B HE o &
Kb HBHEPWL, Acetone DN TR M 2B DR L DI, e 2%
T EEITIAMMITHRT oI 2EH LI, = LT Glycerin, Amyl-%
U Isobutylalkohol M B IZEB K IZ 28 ODK. QK T 2R3 & O &HE
THEI> EREILARTE(HENS, MHDKEBETRIEFNERED

—@B f)r—
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or (AEH R TERER AT TERTA 1pm o _ I
) (B RS ) SR a ORI SRR

BEO0LBHBY, ZESHTF O Rotation IZiSH P H 0L XL D K
HEOFMAFORNCIDER EIT KL XK 0,X 0 K& Time of Re-
laxatin 2 ¥ 5 25 T dh 5, ‘

KEBEIREIZ Debye DR OB R & M 2 8 L,

o e, )g
e+’ "'l" £, 42 '

l e,+:4 ) + Z)"lg {\e:i-z )"S

1—fa
]

|-

c08 @

“14 88 ;—j_j)%
p =8y
e BEBEHIMNTRS 6 55DK. I frequency 5
g : static dielectric constant.
g,: dipoleffect O i & 3 » frequency iZ j iy 5 D.K.
n: RE a: FFOERE TR&ERE
k : Boltzmann's constant
20 220D 4 B 7 data {3 monovalent aleohol (2 kT
g,: Abbeg and Seitz (Z. physk. Chem. 29 (1899) 242) JI 5= @ %% 4%,
£t IO LIS
a: FTFEBIOEABKBORELLHE TS
7: BERECRZ 7EAUTFAEMNEDLHR
st EMNE2zLETLE

€ cal L
Etnylalehol. 20°C 26 251
0°C 28 26



MEILFEDES Vol. 2 No. 3 (1928)

AN A2 =P FI IR I B TR 1o 1 g BT B —RNEE (255
e A MR SR}t sy o dtis B 3 B (225)

Mbx<—%¥a b Debye ODKAZ S 5 BN (@ — KM EIIS
B T2,

Kautzsch (1928) kg [ OB ik 2 DK OE L2 L, D.K.
REPOBIVELFHUMMT 2T LR L, ET oI EOR
FRABZLOTFREIE2EDHE 0,

X ik

1) Debye, P. : Phys. Z. 13 (1912) 93
2) Debye, P. und Falkenhagen, IL : Dispersion von Leitfihigkeit und
Dielektrizitatskonstant bei starken Elektrolyten.
Phys. Z. 29 (1928) 121—132.
3) Debye, P. Die elektrischen Momente der Molekillen und die zwischenmole-
kularen Krifte. Z. Llekiroch. 34 (1928) 459,
4) Errer, J. : Uber die Beziehung zwizchen Dipolmoment
und Konstitution, Phys. Z. 29 (1928) 689—890.
5) Harris, H. : The measurement of the dicleciric constant of
liquids. J. Chem. Soc. 127 (1925) 1049.
6) Hedestrand, G. : Uber die Dielektrizititskonstanten wasseriger Losungen
einiger Aminosiuren.  Z. phys. Chem. 135 (1928) 36,
7)) Hellmann, IL und Zahn, H. : Uber die Dielektrizitatskonstant von
Elektrolytlésungen. Z. phys. Chem. 132 (1928) 309—400,
8} XKautzsch, F. : Beeinflussung der D.K. durch elektrostatischer Felder.
Phys. Z. 29 (1928) 105—117.
9) Manneback, C. : D K. und Starkeffekt polyatomiger Dipolgaze mit symmet-

rischen Molekiilen nach der Welleni-echanik.
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S B T BRSO TR R Al . .
(226 ( S R0 B P A B ) TTHRMLA (s o Bk 1B & —Rifys 2t

Phys. Z. 28 (1927) 72—84.
10) DMaske, F+ : Uber die Temperaturabhingigkeit der Diclektrizititskonstanten
von Diampfen I. Benzophenone. Phys. Z. 28 (1927) 533,
11) Mizushima, 8. : On the anomalous dispersion and absorption of electric
waves. Part IV&V- Anomalous dispersion and Debye'’s
dipole theory., Bull. Chem. Soe. Japan I (1926) 143, 163.
12) Mizushima, S. : Anomale Dispersion und Absorption elect. Wellen.
Phys. Z. 28 (1927) 418,
13) KDBRKMYE: THRAGHKOTAMGEE L XHMORDE L OHKF
28T B it 49 (1928) 1-3.
14 Mizushima, S : On the anomalous dispersion and absorption of electric waves
1. Bull. Chem. Soee. Japan, [ (1926) 47, 83, 115, 143, 163.
15) Sack, H. : Uber die D.K. von Elektrolytlosungen bei geringen Konzentra-
tion. Phys. Z. 28 (1927) 199—210.
16) Singer, R.: Dielektrizititskonstante des dampflormigen Athylithers und
Athylalkohol. Phys. Z. 28 (1927) 455—457.
17) Skanke, R. und Sehreiner, E. : Uber die Dielektrizititskonstante verdiinnter
wisseriger Elektrolytlésungen. Phys, Z. 28 (1927)597—604, -
18) Walden und Mitarbeiter : Uber die Dielektrizititskonstanten von Elekt-
rolytlszungen 1. IL IIT,IV.  Z. Phys. Chem. 115 (1925)117;
116 (1925) 261 124 (1926j 405; 129 (1924) 389.
i19) Weissherger, A. : Uber Dipolmomente symmetrischer Verbindungen cis-trans-
Isomere an “einfachen ” Bindungen.
Phys. Z. 29 (1928) 272—273.
20)  Williams, J. W. : Die Anwendung der Debyesche Dipoltheorie auf binare
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FHHR ERMRGN (KTERF - , - e (oo
A B M Al 3 T1s) PR 0 WIS S 3~ (227)

Fliissigkeitsgemische. Phys. ‘Z. 29 (1928) 174
21) Williams, J. W. : Die elektrischen Momente und die riumliche Atomanor-
dnung einiger Paraderivate von Benzol.
Phys. Z. 29 (1928) 271—272,
22) Willams, J. W. : Das elektrische Moment des Wassermolekiils.
Phys. Z. 29 (1928 204—205,

B W1 MY EBEONT

B—EILRUCLBICDK.  BHRELRBRBDTHELHBRE2ZE LE
HHEBEL LTe=wR~oBH5 ks KCAHTMITE L BERHE
D THEVEN IS EMEOTESL, RFECEMEL LML
BROoRULHXZLSHETH 5, I Gordon Rule st 112 I H# 7 5F 58
g 19244 X b A4 FE T “Optical Activity and the Polarity of Substituted
Groups” B A AKX ZUTHR U, AHBT2HE2HELTR LG,

1890 4z Crum Brown J; O Guye (3 St B iS ¥ % 5 L A MO KX E O K
MESFO Asymmetry (IZEEMWITHE T2 FE 28 B LTHE®B LK,
K#HAROBRBREVARETHAEITLIZLEDTUEELXZER
THAFILRTOBTAOBEDBERBOTE A bDF HOY,
RELAMAO linking DFAERELE 28M T 28124 L Asym-
metric atom I3 S0 H LR GH A EDLFE T BOMEOMB L HFX
BldaBERESCIOMONTRER,

— 7B F (6 O) Bt 480 4tk JE (velutive polarity) 1= B U TIXILF | O H#k i
BOBLFLE—EEPARXBHRIEF KO TRLLBL DT
HoBELEXREORIBIRLF LS ES LKL, Holemam {2 [{—

—& M—
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EH =T TSR e Ry PR " R
(228) (RHE=LIRIAM B MRETN) Hrigiea o miic it 2~y

DEHDFLBREL~> v >O—-BHREBOMILZT T,z IC# 0 &
Lt o, m—, p— LEHDHNEXMELTRO I SHF A 2 0 ~1(Z
Bigitd 5 Ingold O FAIE R & 12 —E® )

NO,, COOH, H, CH,, Br, I, Cl, F, (OH).

REFDLORMWM para TAOHWKREILEL R meta TR 9 5«
o, B LTHEOAMEE 2B LI,

—BEEN S FEREERECE S » RX 4 5t 4 @ Specific indu-
ctive capacity » K+ A2 W TH 5, B E I E 4 » Sp. induetive capa-
city 2 CHX % 0 1t 4 $ T (Landolt Bornstein 1923 {2 4% O ) gz 3 » &

NO,> (N> COCH,> OH>CHO>Cl> Br>I>alkyl.
OMEEs EBEOR
2R GEX 224 Bhii# o546 280 0
X0,>CN>COCH,>CHO>Cl> Br>0C,H,>O0CH;> H.

Themson {2 (L 1l Hom s L 2t aHmicE s A h GIEE
ERESFORBMERCAFAOTIRSALELL 2R L BERY L
B, MIBEFEFO Asymmetry FhhsHFECRETFECKOE
B+ L0t TREINTOREORMMECKOBBIN 16
3EEFE~bNL B,

FEMo s CEEORBREXKPELEIZATCXNIIHRZ B,
] ~ & d-B-octyl acetate ¢ d-octane-g-ol (Pickerd Kenyon J. Chem. Soc. 1914,
8W) DB EHH TR LIS Acetate D A FHEXERHUBOBRE2H UL
#5 12 4% 20 (& ethylen dibromide () kg (Mp=-+16.84"; {1 O 137 O) ¥ i
TREDTAELZ O CS 0O Mp=-1042" 5 &K b.‘ﬁi%fﬁ?, 1LY
BHOBEREEINFI—HATH b,

CHXCO.-H 0) methylester (fif 1 & M)z itk 2 IO RPAOR K K
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NG L
X o— m— p—
OCH, ~148° 247 —250°
F — 1945 —236 -239
Cl -195 —237 —237
Br —205 —239 —-239
CH, -231" —240 —246
I —237 —237 —237
H —239 —239 —239
coon —332 — —259
NOdat 659) -381 -251 —235

Ziiik s & CHy & T 4 @ H 584 % 5 5img. 30 % 4 12 %148 O relative

polarity @) series {Z —Ec¥, #IZ B B 1S, H8 4 O B RS, T AT Hy O) B IR &°
HHETHHERMLALETD 2,

% U T methylbenzoate I (¥ I see-B-octylbenzoate 1= 3%k T O ¥EERIZ X
ELROBHREMUOM-XEOHEE O L T BOO.0m ) HE2O&E
BOXREXREZE2HEM Lo XROBMOLREXLE2ET T 5,
Wb JEMCR DR R

(NH#), NO, ,CO.H, CII,, CO. H, I, Br, Cl, OCH,, (CO.0-)
Tho, EHBFT~IRCOOILE 43 »46 U (CO0-) & 7 IL 4 % 35
EUL(RIZLTEBHETH 5,

E. Schreiner (1928) {2, CHyCOOH R (¥ CH,COONa |- 3 T.Jt 5 ¥ i 47 2
O % % R ® Romcooxa —Remacoon=155(D- #2120 #), X = WL RS M 1= 5%
T Reomcooxs—Recscoon=1.55 (D-§i2 2 3) 7 ¢ L CHE2F L te
WA O=EZWEMBRORBEE 23 Ui, (B~ 0600 £ 1 o a=0.760)
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| TSR -
(230) (in e o B kPR S ) SISO BIEICB T 3 R

MoMESMESTORENEIRODTEABRIALBHEORILCH
BLILBETha HBEOXSEMHMBETZALIRDONHETH
EHhOABOWRBRERFCLDERBRN B,

x it
1) K Fajans : Deformation von Ionen und Molekillen auf Grund Refrakto-
metrischer Daten: Z. Elektroch. 34 (1928) 502,
2) Harold Gordon Ru'e : J. Chem. Soc, (1924) 1121,
3) H. G. Rule and Jobn Smith : {1 fg52) 2128
4 H. G. Rule and A. H. Numbers : ibid. (1926) 2116.
5 H. G. Rule and R. K. S. Mitchell : ibid. (1926) 3202.
6 . G. Rule : ibid. (1927) 54
7) 1L G. Rule, W. Hay, A. . Numbers and T. Ramsay Paterson :
) ibid. (1928) 178
8) IH. G. Rule, W. Hay and J. Paul : ibid. (1928) 1347.
9) E. Schx.'einer : Die Refraktion und Dissociation von Elektrolyte,
Z, Phys. Chem. 133 (1928) 420.

BoB OWNEm SfEEmEiok

) HBEEBORRA
FRLBCRTREMELBAN b —BORERT & 0051k &
BOBEEF~s, VG OMIWE RSB A RE T AN
MROBLIDD EHF~6 5, Kekule(188) IZfE ~H it 5 O3 L3
SHEA—ZHBORAMN LS 5, £ THEET & NEOED K

FTERZ2HT B LD EHE~L, RLBEACLATREZREOCRAD
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B LA ORI T bR (23
HHES AT SFROAN) e st Wit T 3~ (200)

ODHRBECERNNIOFEE LN B2 LOTHFAHRIH LGS0
MO TR THLDTHBLEEALNDHEIZLEDI, H{ LT
Armstrong () Residual affinity BB NOM S HEZRN 2L CTHDT
Hn, PI~EHEUVBIATREPORER FORMNOXE S O
R OWEL OB DI aCarbon RBEBRM N 22 A LTE 5,
BURBEARY 2~ AFOBRGLFPEITOREHF~2 T H
HEXPNRETHDEDTD A,

Flurscheim (2 4t OB H N O 54 2 & 1KY “q” TR LY, Higf
BHMAMNIIWATLINTFR “BAMNORMHEE” W55 LR LT
SRBUFEERIETH O, 2128 LT Michao (2« Positive, negative
constant ", F liirschein:;) iz P (polar fuctor); Lapwortfl} {3 Geueral polarity (— &%
BitHE £ SU T,

Fliirscheim {3 4k 8t 5 K& 1 (2 3B (= Spacial obstruction (2% [{}] P #)0) [ F °
ik B8z % s (Steric factor) (22 i1 A7) & 4 A8 .0 12 41 7 O 3 3%GR I,
i iR ) e 3k U, )

WA P8 RUNMROETFECIOREX LB LD L L
12,

"It B 4% 72 81 E 3 L Negative radical (3R 0D AF R A1 2 o LBE A
ORBEHR2ZETY LUMER < Ii‘-l;ﬁﬁ@ﬁéﬁ(i%ﬁj]@f‘ti&k

1) The pature, division and distribution of chemical force By B. Fliirscheim
J, Sse. Chem. Ind. 44, 246, (1925)
2) J prakt Chem. (1899) 60, 256, 409.
3) The Relation between the strengths of acid and bases, and the quantitative distribution
of affinity in the molecule : B. Fliirscheim, J. Chem. Soo- 47, 84 (1910) : 45, 718 (1909)
4) Reciprocal induced polarity effects in cresols and their derivatives. Properties of the
isomeric methoxybenzyl bromide. A. Tapworth J.B. Shoesmith,
J. Chem. Soe. 121, 1391 (1922
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(2s2) (FPEZ LIMIM ML LREKE) i omostticl T s—RNES

58D TdH O FEF O Chemical force 0) Disposable amount ¢ j§ Polar nature
POERBTH 5, '

2 RBRORE

R.COOH Z* RCOO +H'

HEREREFIVBRELECBRIISns KA LEER>OFAICE
2 H 56 E~EBRLE linking T2 HOK%E 5 R OFiCED

Bt -kt osflFrrORL o shaflRNos
CHET A 2 ULTHBAHNARTCREORER T Ha-Clzk o
BAnsBAICBRATRILT > O THH, Werner (1891 25T
RO aPosition 2B BABHE LTRAMEORLEDD K HE
OBWE S 5% 5 W, aCobon  DOFADHADOFH U 2ZUTULL,
WMoHOBBRRAEOHEEMNELZER LI LDTH .

OoOTRLa-GHBOMBEZWMTHC

K x100
Acetic acid 0.0018
{Anilino acetic acid CJI[NH.CH.COOH 0.0038
Propionic acid 0.0013
jloz-A.nilim) propionic acid ) 0.0022
Isobutyric acid 0.0014
{a-Anilino butyric acid 0.0036
Bt aCatbon FEBMI EL 305 CLOOMARESH O
eSS,
p-Substitution QP AR ZIZRKT 5,
Propionic acid 0.0013
A-Anilino propionic acid 0,000+
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s N R
i[é#}’k‘ﬂﬁ.b{é :,Wmul_ﬁﬂf*zﬁ_ EEEGH oMt 3 o —ibse (233)

S B V6 LHHLAMRLYICHE LD L0 LAIEM
MO NTH B,

Kx100
Va'eric acid . 000161
a-f-Pentenoic acid 0.00148
B-Y-Pentenoic acid 0.00335
¥-6-Pentenoic acid 0.00209
n-Hexoic acid 0.00146
a-f-Hexenoic acid 0.00189
f-Y-Hexenoic. acid 0.00264
Y-8-Hexenoic acid T 000174
d-¢-1lexenoic acid 0.00191

?.E] 47 #§ Carboxylic acid @) a-Carbon Dk E %, 0 5 2,2 7 2,5 + » 7
Sk M= o HHOMIBELOLETHBT 2R M g JEnRE O 7
BT M A a-Position IZ R T LAEMEZOHIC KA LTHMY, A
A—aCionn 7 > 2Bt s Hai BEDREHXT 5 HILE
CA>Br>IOMTH 22>

K
Acetic acid 0.000015
1-Cl- Acetic aeid 0.001550
2.Cl-Acetic acid 0.050000
3-Cl-Acetic acid » 0.320000
1-Br-Acetic acid 0.001380
1-I-Acetic acid 0.000759

5) AFD : ppruqese P. 333 (RIEIBE)
* J. Am. Chem. Soe. 33. P, 1181 (1911) 5.
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A ) i - O 33 - (BRI
o B B - P31 || — A % BT —
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.
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BB Ao kiE 2 T & —HhHE

1-CN-Acetic acid 0.003700
1-NCS Acetic acid 0.002650
Propionic acid 0.030014
a-Br-Propionic aci.d 0.001C80 -
B-Br-Propionic acid 0.000098
a-a-2- Br-Propionic acid 0.033000
a-f-2-Br-Propionic acid 0.006700
Propionic acid 0.000014
Lactic acid 0.000138
Ethylen lactic acid 0.0000311
Glyceric acid 0.000200
Acetic acid 0.0000185
Glycollic acid 0.000150
BELPENTHBEI L ERERELE 28NS,
Acetic acid 0.0000185
Thio acetic acid CH,COSH 0.000469
Glyeollic acid 0.000150
Thio Glyeollic acid CH._,.SHCOOH 0.000291

FAtAHmEHTOEALteadmI O s WEHEKL S,

Butyric acid 0.0000158
Crotonie acid 0.00 020
Isocrotonic acid - 0.000036
F Ve s 0.002469

ZHEBLIATLREBORER “s2 v OMBIIRAYLLORX
LT “22” OMBILRTHP»BDRRCELBRLL“~3" ONE
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KT/ T, ¢

2

P DMBCRTLRES 22"

MBELRU>ENI O ALAIIDLSILH L P,

ZTeFuer xR

N4 Ve rOR
¢ ” n
m- " ”
p- ” ”

EPEIN
o- 7 VZ
m- 7 ’

P- V24 ’”
=reRAR
o- rr ’”
m- ” "
p_ ” 7
2-6 ”
2-3 ”
2-5 ”
2-4 ”
3-5 ”
3-4 ”

3)
Benzoie acid

7

144

’”

14

’”

I

K
0.000067

0.001040
0.000083
0.000029

0.001320
0.000155
0.0C0093

0.006200
0.000345
0.000-400

0.05000)
0.001440
0.00108
0.000515
0.000091
0.000033
K

0.000067
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(6 (E{ﬁi%gﬁ%ﬁ&fﬂfﬁﬁgﬁ LBESB oI 3 —RiTEH

m-Acetoxybenzoie acid ‘ 0.000099
p-Acetoxybenzoic acid 0.000042
m-Acetylaminobenzoic acid 0.000085
p-Acetylaminobenzoic acid 0.000052
Cinnamic acid 0.000035
o-and p-Hydroxycinnamic acid 0.000021 |
o.p-Dihydroxycinnamic acid 0.0000188

LRBEALHEOBILHTHAROREREZEAR VW

—— O —_— (o)
¢ oH—( »—0¢
g No-n " Nom
OH

Ko N "0

7 ~—CH = CH—C(

N\ -0—H

OH
G EXORE

B % Amine O AT O BBV AL Hantasch 12 k& 1t (£Equilibrium 2
RUsRERXDOML
R.NH,+0H 2 RNIHOH 2 (R NHy®)+ OH.
Middle phase ' 72 S 5 DR D < T 3 5 ~13 B,
RNH,+(Ho oo @) & (RNHy oo B)
COFHMIRATR
a) Substituents % Negative 2 » P,z 1% (2 Electron £t N ¢ » Polar

6) Uber Dinzoniumbydrat in wasseriger Ldsung Ber. 31, 340 (189S) Physikochemische
Untersushungen ilder Diazoniumsalze, Diazoniumhydrat und normal Diazotate. W. B.
Davidson & A. Hantzsch, Ber. 31, 1612 (1898) Diazoniumhydrnte und Dinzohydrate.
A. Engler und A. Hantzsch. Ber. 33, 2147 (1900)
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EH B LR ARG TRRA ) 41, S BN (2
(o= L M LR ERT) titatioittic T o —RNwsE (237)

wmy&mmmuﬁwﬁaﬁﬁ&mmﬁ%u%vaﬁmm«uﬁﬂ
£ & Nitroaniline, halogen substituted aniline {3 %12 Aniline X ¢ & 55 ¢,

h) N ¢ Affinity »° Substituents 12 X ¢ kil 3 11 5 F2, IHydrogen atom
¢ Electron ¢t # A 3+ » Capacity 2 ik 43 5 5 ® Hydrazine {3 Ammonia X
b 51 & Mono acidicbase TH B L 1 4H 2 EHH L 1 5,

LB S & Poarity & O BI{R % Polarity ¢ SEBIRIZH 5
Aftinity 0) # i %e-d: & LT Flinscheim O X 0 C 8 O TEIZHE
MIZLOBER2ZRICIBLTAL

(4) DPolarity R FI2 21 “5(_;{& Li-4n { Mlchael {3 Tositive, negative
constant & & 4, C.G. Denck {2 Positivity, Negativity & £ @& U 1,
Derick (2

i) Element % {2 Radical 25 OH s fi 5 % Positivity

fi) Element % 1% Radical # H #{k 5 % Negativity
¢ e Ui, 4 Radieal (& Element % 7 i} LT Polarity 2 HET »
= Tonizing standard QBT H A, D T Ostwald {8 Acetic acid %
Standard IZE D12 D Tdh & P4 L Acetic acid % Standard ¢ 7555 (2
Negative group O)Negativity »*Standard () Negative carbonyl group o) 55 & 3k
WK 3h Positivity R RS S o BBV H 2D T RO R
WREMWEBSEIPLEERETH o, CG. Derick & HO % Ionizing standard
KMalteitBLUE

k1% Negativity & Positivity & % — 12 473 5 Amphoteric electrolyte T
kO H p Radical 24D THM I B A2 Group B8R ¢ T
) Negativity R 13 Positivity 2 i LB 2 FIM D b 5,

7) Polarity of cloments and radicals measured in teams of a logarithmic function of
the ionization constant. C.G. Deridk. J. Am Chem Soc 33, 1123 (1911)
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o8y (EPEIENRRI M B OKI) fimiva oMt T 3 —tunns

Bp % Positive radical (3 k12 8 L T Kp (Affinity constant) % 38 m L,
Negntive radical (2 7k1Z 2 U T Ka (Aflinity constant) % 3 fi 3,

C. G. Derick i X v Element % Radieal 0y Kk # 4+ 12 W Lias
Negativity & (2 Positiviy %2473 » & @ T Unit concentration |- $t L& &
2alkali 2 A TIRKRDILHE 2% ~18 5,

HA 2 H +A”

ROH 2 R +OH
3t B HE O Ionization) Free energy 3 i B K Dloglo B+ » »°
B2 2O Freeenergy 2 b i 5 BK 8 /h & & 0 stability 2 X & & 5, 1k
&L I f% ) Free energy®) i #4* {3 Thermodynamics ¢) Second law {24 2 ¢

A=RT 1 Kerrerosreremrersss orone ssessnscnsssessanse (1)
. \CT «Jonization ) free onergy
Rereererrsssons: Gas constant
1 | Ab:olute temperature

K swesenseeJonization constant
{Ostwald’s affinity constant)
R & Constant 7 2 3 # = Group ) Polarity. (Positivity. Negativity) 12 K
KKy OWTHE LB o0 T TIEA SR HED

dinK= q% — @)
4 KT Temperature ) £ 1t
q croremesmvaneas Tonization heat

AR 2R~6nt- 5 WET,T-0 R T Integrate § 11 £
InK.—In K,=~f{—(-,11‘l— —%)-----mm’(vant’HoﬁQ’ equation)

8) Mulecalar rearrangements of oarbon compounds. C.G. Derick.
J. Am. Chem Soe. 32, 1333 (1910)
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= TR -
PR R e M B p) LAt BE IS T DR (20)

T gk Kz LT g Constant T 7 1~ M (& i O 3512 By ~
BUBREL LT,

Polarity % iz Ui » Aflinity constant K (K, Ky O (26 0 RE X
b ¥ B EMITIZ M TILAd 43 & onization % 2 3 Radical 1 8 L& K
KoWMBEERTDOTHDTD { LTHIH Polarity 0 Br& iyl = |
12 vant'Hoft' 0) 33 ~ & 4 { Radical 0) Direct space actipn ¢ Tndirect action )
ZOORAFHLROTE 5.

LMY E 2 & O Ionization () Free energy (2 RTIa K 124 U ¢
Lo 40 lonization 58 K70 5 B RTnK 24/ & 70 0,  Tonization #3:k %
52 KIZ B ¥ & Group 0) Polarity (Negativity &R (& Positivity) 22k 7% 5 »°
WIZILAEHINTHRARD Pourity 2H T 5 D RKICHKRELH S
Ionization free energy Qi /M X 22 H T 5 W e X 5, HHfFE—=
ORI AR AL 4 4 O BR 2L1% B L 12 Unit concentration 4 5 Ton 0) Unit
concentration |2 8L LA W IR Iy K 2 ¢ Bk 473, KO Tt
DR X O

Negativity (@), Positivity (@) (2 %01% LERFTURETH b,

Polaric eonstant @, @, | Free energy (= Inversely proportional ¢ & > T

Ionization free energy (%% 4ir calorie) |

aRT(— 1000)%
, 1
aRT (~1000). -

TRDbL2r 5,
Qosessommeren -« 2.30758
| L 1.986 calorie
T. - Absolute temperature
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B EFIRR A AT G -TE TR k) e i
0 (S T S ERGAI ) At ottt <3 3 s

® - %
Polarity of Organic Radicals at 25°C in Water Solution
Name of Radicals Ka log K o /2
I Hydrocarbon radicals )
Chloral hydrate 10x10-  —11.000  90.9
Phenyl 1.3x10-10 -9.8% 1015
o-Chlorophenyl 7.7x10-10 -9.113  109.8
p-Chlorophenyl 4.1x10-1 —-9.387  106.5
" II Acyl radieals
" Formyl (aldehydradicals) 2.14x10-+ —-3.670 2724
Acetyl (keton radicals) L86x10-3  —4731 2110
Dropionyl 145%10-3  —4.839  206.6
n-Butyryl 1.56x%10-5  —4.807  208.0
XIII Aromatic acid radicals
Benzoyl 6.9x10-5 —416L 2400
XV Basic radieals of nitrogen Ky
Ammonia 187x10-5  —4728 211.4
Semicarbazine 27x10-1 —10.569 94.6
Pyridine 228x10-°  —8.642 115.6

6) L o Polarity O it & 093U & % Aldehydes & Ketones {2 HEJI] L
Polarity ¢ Dissociation Constant ¢ O & 2 EIZHIZ L 5, C G Dericlai)
1= &3 & i O Ketone {3 25°C (2 2T K 1074 £y @ & (), Aldehyde {2 8%,

9) Application of Polarity Measured in Teams of a logarithmic function of ionizatiun
eunstand. 1. The use of polarity in the explanation of the reactions of Aldehydes and
ketones. C. G. Derick. J Am. chem. Sce. 33, 1162 (.911)
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A TR - LB R F 2
e i L PR RY) e tan el T 3 —iinE (24])

Neutral @) ¢ O Acid L& Base ) & @ & L Tix9.99x10-14 K, K, ® Aldehyde
M LI,
Ketones 3 12 Aldehydes 7 Secondary 3 {3 Primary alechol OER{LIZ & 0

OII

RCH.OH+O—>R—CH< = RCH=04ILO ()

Dihydroxy form @ ¢ 0 {3 Amphoteric T » P D
R—CH on — >XK on
i

+
T T areseaene Sessarnes (2)

0OH SO—H
-—-C A / — 1
R-CH g5 = >,

l— Carbon |- ERROREMEIICER L & FT 1L

IFIG) 5 QR er(3)

O—H _, /o + -
C/ 1S 0 ) 5 TN
> \o H~ >+ 4)
iz II +0H — & I ST )]

Dehydration & Rz >C=0 8 6 11,
ﬁﬁ%¢r@%®$ﬁ#ﬁﬁ?

/o= _
>C \('H N 0 F51 TS ———— R (6)

42T Aldehyde D AR P I XKD L2 Tones i fffE 35 = &
VBT h o,

>e{o > sc-0, HY, on” 1o
\O II \ (+

% O & 4 Active form 78 2 (3

/0_( )
C
> \_<+)

Tha,
ALROER Polarity O Hifi & 0 H8F 5% 6 (5
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ooy (AHRELE AR M-SR :
(212) (F e AR A I PR SR ot 3 —ReEs

Negativity D K78 o group |2 & 0 B+ 60512

00—~
> C<OII +H+

EXRO,
Negativity f2 0 X% 6F LT OH O Ionize 2+ 2 DA% & D %
BRLULNEAGRBROHD —#d lonizeed 5D THDT

>c 7 LOoH 417
()

b B R A Bkt ik Ka>K,, Adlehyde ) K>k DKs T2 U
Enoke, FEMNELTRAC
K, =0.7x10-% Formaldehyde
K, =14x10-1* Acetaldehyde
K, =0.12x10- Water
tz iz Aldehyde {2 Negativity 3 K Tdh 5 2 & H*IH T 41 6 1 [A #f 12 Pola-
rily DKM EEY 5 HE D Products 0) Stability 12 & R®EH 2 2 ¢ B
To 5,
a) Negative polarity 2 5+ 5 L D2 B ¥ 6 [ 4
# Chloral hydrate
Owc=184 TH>T OH % Ionize + 5 = & 72&: VELBHCHED
Aldehyde {& Dihydroxyl form - A T&HE LXK b H % ¢ Iomize 3 5 »°
#ik = Formadehyde 0) Acidity X 0 X% Ok h i A 5 HR
/O _,

cc1sc\0H — \0\01,}c<0“‘ ’ .

f1C1 & o & 3E\= Negativity D K 7% 5 & D % Ketone 3 i& Aldehyde i
7 i#%3 5 3 & Dihydroxy form HEIZ R E & & 5,
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IS T AR M- BBSRI B R (24
AR ND BTN Aol T s—Ruin s (249)

%—‘ﬁ‘:j’:f Q=‘/logi{ HOOC:C]=1/5_515:'7_&=1.138:1

Bl 5 COOH 2 Cl & b ¢ Ok T & - T Neutral aldehyde 3 |3 Ketone ¢) C1
e
O # 5+ 1= COOH % 7 i% L 7-Glyosalic acid (K25.=5x10-4)(ﬁ:8>(3l—0001 I)

H
2 # 12 » > T Dihydroxy form J {% & Dehydration 2 4713 A & ¥ (£ >R

. L o
L&A by, Mesoxalie acid (K5°=5XI0_3)(%—8>C<C8gﬁ) N

REOHWTH 5,

35 — 22 s Acetyl, F Aldehyde radicales |3 & 211,2724 () © % 45 L, Carbonyl
radical 13 t 2724k O K F 0 2 ¢ RCLR QU O m & /) & 5 Positivity
ECOmdical s G AL AHOO LB UL TH L Z & HMAES KD
T Carbonyl groups %* Neutral aldehyde 3 (& KetoneZ A » ¢ Dihydroxy torm
DY R Stable ¢ 72 5,

O;5:=HC=0:C=272.4 :1345

o)
o
HON o/ \OGH;
10/, /OCH,
AN¢)

b) Positive polarity 2H T 2 LD B} YE 5 F A

Diethyl mesoxalate

Ketones R {3 Aldehydes = Ammonin % iz J]} & ¥ 42 BEK O JL FE % 30 3,
. I]I
—_ \/O—(-) N — C/O—II
>C=0_ >(;‘\_(+) +IL-N—H = > QX e (1)
Hydroxylamine, Phenylhydrazine, Semicarbazine, ¢ Aldehydes L 0 K fE (2
20 = 5007 L IN /0=
RGNV 070 ) ¢ I £ Ko WO ——— 2
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! RS LRI RO M e & — g
(244) (;‘[aﬁi’é@&é'&'l“jwm“ﬂb LR ) 4‘1}&4LA%7)ﬂlttl~E§7‘6 LR 2 44

Hydroxylamine,Semicarbazine, Phenylhydrazine, Hydraziune, Ethylamine, Methy-
lamine, {225 — K O i ¢ NH, group % 43 » Substituted ammonium ¢ & >
TNHL, DD % 1 & Ui ® Relative positivity (2 Rl 5 D UERAIZ R 3
hThE 5,

NH, & 0 hie @ % & D1t & #n 2* Aldehydes X i3 Ketones & {i: Jil 3 3 4
4 Additive reaction = 4§ & T Dehydration 2° 8 A 12 B2 6 FNL & 0 kK %%
5904\ H 2 TId&xE K Hydroxy addition products % 2z F,

g2 = %
@ Relative poitivity
NH, 211.4 1
NHNHCONH, 946 0.447
NHNHCI, 125.0 0.592
NHN1I, 180.8 0.855
NHC,H, 307.2 1.452
NILCH, 3728 1.433
]
Methylamine 3 {2 Ethylamine + Formaldehyde
- H_c'<N Hgﬂ iz H—C<§I_{EHS
Benzaldchyde . Benzaldebyde hydrazone

C,H, CHO +CJL NI NH,=C,H,.CIL : NNH.C,H,+1LO.
— > () Possitive amine group (2=2114) 45 & ¥ » i — 2 #* Negatvie it
t& Positive &t LTS LRBRA®DID L THOT,NH /L 5 Pola-
vty e A4 5 T & i3 Ammonia (K, =187x10-5) & Hydrazine (K, =3x10-9
OMEE YD 5 LW 3 h, Hydmzine 0y 52 0) NH, 2* Negutive group ¢ L
TR %‘ A Z &t & Ammonia O lonization 23 5 2 ¢ LW T Hh 5,
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B LRI M SR Ao il 5 — B (215)

—ODB—% 5 Atom B 5 A U 12 B — O 1% Positive it & Negative T %
N LR E1a W. A Noyes |- & b Ammonia ¢ Chlorine ¢ 0) K i
hoBEPMIIFE~LNIZ L TH>,

Negative aldchydes J Ketones 038 412 & 2 Tla M ~ & 11 % Substituted
Ammonia @) Positivity /v T &b 5 1 % 5% % Hydroxy addition product % {E ¢
BHrOTHDTRE Curtisy)(;t Dimethylmesoxalate ¢ Amine & ) T JE iz
SO M LT 412 aniline ($=107) ¢ Urea &=7232) % I T Lt Ester
0> Addion products % Hydroxyl form C 43 U f- 2 ammonia ($=2114) % 1 T
B—%ittesBEra l tRAETHDOIL,

ST i i s 7 Positivity % 453 » Aldehydes 3 (% Ketones 0) 3 4 1%
Substituted ammonia 2* Positive T & » & Hydroxyl form ¢ Addition product
OFBEVEHTDH o,

C G Deriei? O Polarity —1%9/,,x & Flirscheim () 3 {f§ ) g ¥ % Confusion |2

B .= %

The Direct and Indirect Influence of Radicals upon The Molecules.
Name KS log K —1090/1 0k
Cis-a-a’-methylalylsuccinic acid 2.33x10-+ 3632 2752
Trans-a-a’-methylalylsuceinic acid 2.43 x10-4 ~-3.613 2770
Methyleis-a-a’-dimethyl succinate 455%x10-5  —4341 2197
Methyltrans-a-o/-dimethy] succinate 6.0510-5 —4.217  237.3
Maleic acid 1.2x10-2 —-1.921 5210
Fumaric acid 9.0x10-1 —3.044 3284

10) J Am. Chem. Soc. 23, 460(1901) 11) J Am Chem Soe. 31, 1053(1909)
12) Application of polarity measured in teams of n logarithmic funetion of the ionization

constant. 1I. Scale of combined influence &f substitution in organic compounds C. G,
Derick. J.sAm chem Soc. 33, 1167 (1911)
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0 ﬁf':‘.’ -]51?4{ 0i¢ J] 1’ iéﬁfi\ﬁ , -Bry e Tt KB oA,
(210) (}Pgﬁ,k% W ﬂ“"w,,,_{mj*z,,,_“) ATBME N P 0Bt B15 2 — 152

X2 T# 5 Radieal 0) Amphotery % & Mk LU AN LHROERRT
FOTHE=%1= R » 12 Cis & Trans () Isomer {3 Atom () Direct space
BV LOLOERE I OOKRECA-—TLURELLL LD
BoFhhaBaoRsHMURBRERMOMNREPE T LRKRERL
To5s,
{4 Substitution {Z X 6 # 5 Polarity ® X/ % Positiom CWLTHH B
DIERDODFEX2TS 2B LT,
Substituted acid & 12 Unsubstituted acid O K O # ik » a, B, ¥, 6, Chloro-
butyric acid iIZ D2 TR 512
a-Chlorobutyric acid —%%f,,,5; : Butyric acid —19%0/,,,
=log K (Butyric acid) : log K (a-Chlorobutyric acid)
iz
«-Chloro B.a. : But. a.= —4.807/—2.857=1.682/1
A= B-Chloro B.a. : But. a.= —4.807/-4.049=1.186/1
¥-Chloro B.a : But. a.=—4.807/—4.623=1.062/1
6-Chloro B.a. : Valeria. a.= —-1796/—4.690=1.022/1
Position = & » ¥4k {2 Standard L U TAHE R} L7z Acid ) factor 1 2 %

RIO5I0EEDTHDT
a-factor  1.682—1=0.682
P-fuctor  1.186—1=0.186
V-factor 1.062—1=0.062
d-factor 1.022—-1=0.022
> O factor 12 1 {80 Relative Polarity % =3 0 T & > T Michael o)
« Seale of Combination Influence” & & 4 b, I 112 X -O T Chemical rea-
ction ) 1 Ao Type M5 5 2 & 23 5, C. G. Derick {2 = ®
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(BEB= LA M LR ETN) ti ookt i o—RIS%E (40

factor % Place factor ¢ Z 4 113 A DL &M ic 4 & BWE 24T D 1ok E
U zO—6l 233,
L =
Order of Lffect of Negative Substitution in a normal aliphatic Compounds
upon a given Negative Radical (Carboxyl Radicals)
I Double union Ka log K Factors
24t Pentenic acid C,H,CH=CH.COOH 1.48x10-» ~483) —0.007
34 Pentenic acid CHLCH=CH.CH.COOH 3.35x10~> —4475 +-0.0095
443 Pentenic acid CH.=CH{CHACCOIL  2.09%x10-5 —4680 4-0.024
24t Hexenic acid C,H,CH =CH.COOH 1.89x10-5 —4724 4-0.0395
34° Hexenic acid GIHLCH =CHCILCOOH 2.64x10-5 —4.578 +0.057
443 Hexenic acid CH,CH=CH(CH),COOH 1.74x10-% —4758 +0.018
5at Hexenic acid CH,=CH{CH,,COOIL  191x10-3 —4718 +0.026
II Chlerine
3-a-Chlorobytyric acid CH,CHCI CO.IL 1.39%x10-3 —2857  0.680
4-B-Chlorobytyric acid CHLCHCICH,CO,H 894x10-3 —4.049  0.187
5-¥-Chlorobytyric acid CH.Cl (CH;;CO,H  3.00x10-3 —4523  0.063
6-6-Chlorovalerianie acid CHCl (CH,COIT 2.04x10-3 —4.690 0.023
C. G Derick D TS EER I OB LER 2RSS LE
i) Normal chain 2% 45 -3 A Open chain compound |z # T Substituent 2’
Negative T & -2 T (1) O Position 2 & » Negative group \Z 5L ~ 2 Combined
Influence O M 4T 12 2,3,4,5,6,7,8,9, o T &H D TEJ & Negative substituent
() Position % 2 I & K 00 3 88 2 i ~ Carbon atom 0 1= L 4= 5 O
RBZWS T, L LM 23T 0 A MM ATIE St
TOBAREFRETE < LTEN Substitute L& Th »,

— & MH—
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(218) (FrE 1L BRI D LD KDY Attt oo bt I 5 02

i) (1) Position 0) Negative group = £t 3~ % #2482 Y-position {2 F O BE,
—E LXK O LD b 2O S Unsaturated acid O fIZEMUM & % 5,

ili) Substituent $* Positive -C (1) ¢) Position ¢) group ¢ # Positive TH »

BAR—EORM 2RI ¥ 2 ¢ AL 5 4 Positive group — D 3k Amine
(—=NIL) o) B% 1 (1) o Position (Z #} L fls 0 Amine D B2 2,3,45,6,  woeeeen
ORI TH 5,

iv) Ring compound NP AL A TR —EDHF (1 %2 A LE & & Halo-
gen substituted benzoic acid = & D T3 Ortho position |Z Replace U 7z 15 D
W4 12 Br>I>CI, Meta position ) 3 A& CI>Br>1 T & -5 T Normal chain
halogen acid D3P A ¢ B F—TdH 5, (*+3 ] P.233)

v) Michael {%(2) & 12 (3) 0> Position {= & 2 Atom [ ftlt O Position & ¢ &
K bBMWHH L it~ 3 LLit 0 Position {2 &H 5 Group 0) Spacial
Influence {3 (3) position | & 7 Group ¢) Direct Influence & o H iz /h % 5
LEeH~DOTHHIEE

#l Malonie acid {2 (8) Position (= Carboxyl % 4 L K==1.63x10-3

Fumaric acid {3 (4) 1= Carboxyl 247 L K=9x10
HOOCCH
&HCOOH
Maleic acid {2 K=12x10"
HOOCCH
I[OOO(“}H

Michzel @B ' FE Lt 7 6 (£ Malonic acid K>maleic acid K 7% 5 ~ 3
CROLFLTHOTRERHTH A,

= 1(8) 0 Carboxyl Group ¢y Direct spaciul influence {23(a) D L D & O
LATHbh & LA,
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AN BT E TR0 B LR RFIE o - — R
#m%&%&&ﬂﬁmﬁﬁﬁ§ﬁ ) AL O KBS 5 —AENR R (219)

Denck (;;, Chlorobutyric acid @) 44 L:omer 0 logK % & K & t- Place factor

B LT—EOMEHS Z & 2RI Lk (P 245

a:B:7:6 = 0.6825: 0,1873 : 0.0627 : 0.0220-wrercncerer

A afactor=1 ¢

a:B:V:6 =1:13:1/9:127 couecrene
OMMBAELILE LD, Tz “Onethird” rule & 4 4f1F 1z, One-
third rule {g One carboxyl group % 47 § % 1k & ¥ O 3 4 T Two carboxyl group
OPHIRRBHL CEBUAFAE U Two carboxyl groups 2 4H ¥ 5
ftama =0 Carboxyl p* il — 1= Jonize ¥ 2 & # ~ 5 % & (“Twothi
rds” rule BN LB ABTHAH, O Rule ¢ Glutaric acid, Adipic acid,
Succinic acid 1= $F L3ERL A 2 1 22 3k & 4z, P b S-carboxyl group 0) factor
i 01594 1= L T 3L 0 2/312 0.1063 2 i) & ¥-Carboxyl group (glutaric acid) (2
01107 THoi:,

A lonization constant e JU) = U T H: O Place factor % 4% U XK Eg 1k & 4
O Structure ) — Y2 RE LIV G HH I L EROFE X OML (8N
#2 2 m D. 247, Unsaturated futty acid 0) Place factor ¢ Chlorine-saturated faity
acid ) factor & » W @ ¥ k)

4 80 Affinity (Z B3 5 Factor £ LT Fliirscheinls)(; »wap E, (P2
NBWeRANTDTHY ERB - TR TR 2R LEX
L, RORBIZHAT

Acid R. COOH = (R. COOlL-.. @)+ (H o @)
Alkali (R. NII; oo @) (R, N4 (Howeron ®)

12) Application of polarity measured in teams of a logarithmie function of the ionization
contant. III. “ Correlation of chemical Structure with ionization. C. G. Derick.
J. Am. chem Soo. 33, 1181 (1911).
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50y (EH B FEANWRUBD-LBHERIEY 4, " P
(%m(*ﬁ%%&ﬂ%ﬂmm~%*¥ﬁ— AR A oEEICET & — RN

4 Electron : O FE» L B iC
- O K B 3 Unimoleculor T & 0
<« O0) L FElg Bimolecular T H o

HiEk s Steriec factor 12 X A Y FRZDODORED<OFN2Hmd>0H
Bl LAcd i A TREDHM U Amine T HOTRIES T HHENT
Hao, RLUIIE Steric factor DA X E~BEBETHD TEEBIZHDT
13 Substitution |2 X & flh ) Factor p.q & AR LB ALY L L =D q.
D% Factor LHIEEAB 2 FAZ L RBICHE LS LALS
DX b DL T Steric Factor 253 3 5 4 DA HDTH ~E Mety,
Para substitution acid fz g% Unsaturated aliphatic acid T I 122 p.q- O
Factor (2 —# 12 f# £ 3 &, A p-q. factor § B {Z Afinity 1Z ¢ U T —F
MAEMLT I 2R 5 \ALRALIMHAIKLTPOTHS »
3 & &» 9 Unsaturnted acid {2 # T Double linking 2* carboxy! group iZ 4t &
SE % a—p pusition 1255 & DDK X o g—V @ Position |2 » 5 K 7k
sl Zz0M T H o TP.233 2 18)R m-Chlor A {2 Bromobenzoic acid p° Para-
Isomer L O BB THADL O THHMP.2BLUTEM

m-Chlor-henzoie acid {2 # T Chlorine 0) q {& p 2 support L.

p-Chlor-henzoic acid {2 # T Chlorine ) q 2 p & REIZ I 32 & F~
50 THD T Flirscheim {2 D Equation 12 X O pe B LB I L
kiR U

Km+Kp
P="3Ru
P Polarity
Km, Kp --Meta Z (3 para Substitution product

¢ lonization constant,

Ku-Unsubstituted ecompound () Ionization constant.
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B AT I M - (TR QR ID -
(;('; g‘—kﬁ;&%.ﬁﬁllu—m.*gﬁ ) FiMe Gt okl T 2 —RipEE (261)
\
Ko+Km |
X = EKm+Kp ‘

Ko---Ortho substitution product ¢) Ionization constant,
~ 0 Formula % {f /] L R. Kubn & A. Wascermann 78 # % 5 {6 & $16
ft S HEZTOR,

LiEom gt MEEHLIFHZIBFILD O, |
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