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INTRODUCTION 
The me,~s~iretnents of dlssoclatlon ~oilbtmts ok olgrmiL ALI& 

and phenoIs have thiown much Ilght on the polar efkcts of the s~xbstl- 
tuent atoms 01 groups Ostwald classified the substituent graups ol 
ratoms as possessing the negative or posltive properties according ,lr 
they Increased 01 decreased the clis~oclatloii constant of the acid In 
recent yea1 s many woi kers have at tempted Lo cori elate the chznge\ 
in dlssoc~atloil constants wlth the polai prope~tles of the subst~tuent 
groups Deiilck (J Am Chem SOL, 1911, 33, 1153) has explessed 
that the polal influence of the substituents can be represented by, 
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whel e I< 1s the dlssociatlon coilstant of the substl- 

tuted acld and I<, that of the unsubstituted a c d  'CVateis (Phd bhg ,  
1929, 8, 436) took the vlew that thc change in free energy of ~onlzatlon 
1s a measme 01 the ~nfluence uf the ~ubstituent group, m d  ~ollelated 
the dissociation constants of subst~tuted benzoic acids X - C,H, COOH 
wlth the dlpole inonlent of the ~orrespondrng substituted benzenes 
X-C,H, I-Ie suggested, that m the ctbsellce of any electrorlit 
and s t e m  efiects, log I< 15 n lineal function of the dipole moment 
Smallwood (J Am Chem SOC , 1932, 54, 30118) einphn~~zed the rela- 
tlonsh~p between the dissoc~atlon ionslants and @ole moment\ and 
showed thdt changes m the ionlzatlon of :111 o~g,iulc x ld ,  'ire mmly  
determined by the inagmtude of the o~mltat~oll of tht clectr~c moment 
assocmted with the substltuent group I<irkwood and Westlleimer 
(J Chem Phys , 1938, 6, 507, 513) have developed n lnathe~natlcal 
relationshtp con~lectlng I< mcl the electrostati~ xnflue~ice due  ti.^ sub- 
stitution, which has been used by Westhelmcr (and Shookhoff (J Am 
Chem Soc , 1939, 61, 555)  to xcount f o ~  the changes i n  the dl$. 
sociat~on constants; of .L number of acrds 

Nathan and W.atson (J Chem Soc I Y R Y ,  890) have denved 
aa equation ~ o n ~ l e ~ t r r l g  the dlwx~.ltlon wnstant5 of suhst~tutcd 



acetlc ac~ds  with k, dlpolc mu~nents ( ) of the .tppiopriate 
inethane derivatives According to them log K =lo&! K, - x ( r  4- aiA) 
where 'x' and 'a' are the constants of the system TI115 ielcition\lz~p h ~ s  
been extended to aronlatic acid by Dippy :mcl co-wot lrei s (Ndtulc, 
1937, 139, 591 , 1 Chem Soc , 1938, 357) who found t11,\1 '1 I i n w  
~elationshlp existed between the dissocl~\tlon constants of the m&i- 
substituted benzoic aclds and the dlpole monlents of thc coi i e h -  

pondiilg benzene derivat~ves Meta acids were ~ l ~ o s e n  becauw t l q  
weie flee froin any inductive or mesomelic eff e d s  Dippy nnd co- 

workeis, howevei did not attempt to show any relationsh~p to include 
the 01 tho and pard subst~tuted along with col lesponclmg metn 
isonleis In subst~tuted phenols, no relationship ol any kiiicl has 
been suggested by any of the above authol s 

Jenlms (J Chem Soc , 1939, 640, 1137) 1135 co~te la ted  t lx  
inductive effects due to substitution in bailom ortho, mctn ~ulcl pcul\ 
posit~oiis 111 benzolc acids with the dlssociatlon constants ol col 1 es- 
pond~iig c ~ ~ i d b  He has taken F, the fleld lntens~ty 'it the mi bon dtolll 
of C COOH group as a measure 01 xnductlve lnflueilce of tllc 
substltuent gioup The gloup C COOH 1s iegardecl ns mole us less 
a perfect coi~luctoi dnd the LAI boll atom of the ling as the centle 
deiesmining the free eneigy of ~oa~zatioil (-RT In I<). The  held 
intensity at tlus caibon atoin due to a cl~polc situated at a distance 
'r' and ~nclined at an angle t, to '1' IS, 

F=p 1 + 3  C O S ~ O / I '  

For lsomeric halogeno-benzolc acids and l~alogeno-phenols CL stralghl. 
h e  relat~onship has been observed between log Ti and F and fol 
the latter a proportional~ty between the mesoinellc mcl the i n d u c t w  
effects has been assumed Jenkins 11-1 a recent papel (Natuic, 1940, 

,141, 149) has also pointed out a relatlonsl~~p between the degeneracy 
and the dissoclatlon constants m a cei tam seile5 of. acids 

The effect of substitution ok vat ioos gioupa in oiganic m d s  hds 
heen studied in other ways also The stucly of Ramao spectra and the 
Infrared spectra of wbstituted acids, phenoli and rslatccl  compound^ 
have thrown some light on the s t ruc t~~re  o i  the ~ampo~i i ld  i<ahll.msci~ 



~ n d  Stockmnl (Monatach, 1935, 66, 816) wh~le studying the Ramat, 
spectra of 'L ~ ~ ~ t r n b e r  of substituted benzox~ acid esters observed that 
the aubstltution of groups 01 atomr effected the shift tn CO f r e q ~ ~ e n ~ ~  
11.1 the same manner, In which they increased the d~ssocl~ition constantr 

oi the acids Paulmg (1 Am Chem Sac, 1936, 58, 94) arid Wtilf, 
1,iddcl and Hendriclrs (Ibid , 1935, 57, 1464, 1936, 58, 2287) have 
measured the mfrai cci spectra of many substltnted phenols and 
explained thctr results on the assulnptrons of the existence of the 
resonance of G G ~  and t ~ a m  forms of the phenols, but no attempt has so 
kal been made to apply t h ~ s  idea to the dlssociat~on constants of the 
phenol4 

In the present investigat~on the dmioclatlon constants of 
halogeno-phenols have been measured m pure water at 25°C a11d the 

results have been discussed 111 light of the above obra  vc~tlons The 
previous data for .the halogeno-phenols were obtained in 30% ethyl 
alcohol by Bennet, Brook3 and Glasstone (J Chem Soc, 1935, 1821) 
and in 50% inethyl dlcobol by Kulm and Wassermann (Helv Chtm 
Acta , 1928, 11, 3) by a potentiometnc, method, which ~nvolved com- 
pltcat~ons due to the junct~oi~ potential 

The dxssoc&o~~ constarits of organlc acids and phellols have 
been lneasured by various methods Apart from the ~ollductivity 
method, employed by D~ppy and others (Chem Rev 1939, 25, 151) 
other methods such as (1) the potentlometnc t~tration method and (2) 
the electromotxve f o ~ c e  method of Hained ancl co-workers (3 Am 
Chem Soc , 1932, 54, 1350, bid , 1930, 52, 5079) have been developed 
The potentlonletllc tltratlon method, .cv11ich consists 111 measmng 
the pH of acld solut~on at vmous stages of neutrab~at~on, has been 
used by Ab~chand~im and Jatkar (Thts J o o r ~ ~ a l  1938, 214, 417) ior 

computing the clissociahon constants of various hydloxy ben~o~i .  acds 
and phenola, but the lesuits obtained are not comparable with those by 
other methods, because of the compllcationa ~nvolved due to the use 
of a liquid junction and low solubil~ty of the aads 

The method of Harned and co-wor kers (ioc c ~ t  ) has been 
successfully used for deterrnmlng the dlssociat~on comtants ot weak 



The auilmrs 111 tltc yleseiit nivcsllg;~t~o~x Il,ive midc use of $1 cell 
wxthout jurrctlon polexhd 111 wh~cll the hyclrogcn clect~otlc 1s xcpltiectl 
by a glass electrock i o ~  mea~uilizg the c-lism ~,itlou constmts 01 
isonieric halogeno-pl~enols, '1s the formel w'is fouud .to got pu~sonetl iri 

the plienol solutions 

The cell used foi the lnensuiemeilts of d~swci,r t lo~~ const~r~t% 
was Ag-AgCl, (0 1N)I-ICl [ gl;iss ] HAn(ln,), N,iAN (mW) NliCl(ru,) [ 
AgC1-Ag Since the glass s u ~ f , ~ t :  is ievelszblc to 11 11~11 I i ~ t ~ ~ i t y l  the 
dbove cell is equmlent to the sum ol: two cells, 

(I) Ag-AgCl, 0 1 N  IiCl I H, cii~d 
(2) H, I HAn(m,), NaAn(in,), NaCl(m,) I AgCl Ag 

Therefole the potentlnl of the oi iginnl cell xs 

E = E, -1- El, 
whele E, is the poteiit~al of the cell (1) ;md hcl% the v:~lue - -  0 352 1 
(Harned and co-workers, loc cit ), and E, is the po1entt:ll ot the cell (2) 
E, is %wen by the eqtnat101-1, 

where E, 1s the e m.f of the ~ c l l  H, / HCl, AgG1-Ag at u ~ t  c ~ ~ t l v ~ t y  
For the dissociat~on of a weak a c ~ d  HAn, the therlnodyllanllcal 
dlsboclation constant I(. is glven by 



Coinlni~lung this cqudion with equation I ,  we have 
RT 

El-E,,t - Ill I ~ o L ! ~ I , ~ ~ -  --- RT Ya 7 ~ 4 ,  RT 
I: n l ~ n  F y ~ n  F 111 -- -- Il lK . 111 

The1 e foi e f i  0111 the measui c merit of the 01 ig~nal cell, we have 

At zei o tome concenti ,do11 the tei nl involving the activity 
cotlficients ol lolls becoincs zeio, so that a plot of the left lzalld side of 
the cquation   gain st the loil~c concenti &on (,,) perinlts the deter- 
minat~on of log I< by an extr~polation to EL= 0, 

The vdue  ol E, was t&en to be -0 8224 at 25" due to Hariled 
m c l  LO-tvo~ Ice1 s ( I O L   it ), zinc1 the ionic ~oncentt  a t~ons we1 e Liken to be 
lllcl=lll,, 111 ,,,,, =in,-mni-m,, and m,,=m,Sm,,-in,, mE was 
d e t e ~  ln~nccl by n 51101 t sei ~ c s  of successwe appt ox~in;ltions (Harned 
and Em131 ee, J Am Chem Soc , 1934, 56, 1042) and m,, from a rough 
c~ppro~i ina i io i~  01 the hydt olysis constant (H.~rned, Chem Revlews, 
1939, 25, Y 1) 111 ac;tu,d pr act~ce, Imwevet, it was foulid that in, and 
in,,, coulcl be neglected li the value of I< 1s between and lo-@ 

EXPERIMENTAL 

d4nle~ (07s -PLU c I ew ystallizecl sod~unl chlorde and pure 
phenols wele used for the cxpc~irnents The pulity of the benzoic acid 
and halogello-phenols was chcc1;ed IIJJ detei 11iii~ng then melting pomts. 
The .;elutions we1 e made ~n concluct~vity water hy dddlng to lt a 
weigliecl cluantlty of sodium chlo~ide ml of phenol A weighed 
qumtlty of ~ ; ~ b 0 1 1 d c  fice sodtui~l I~yd~oxicle solut~on was run 111 the 
above solut~on ,uncl amount of   odium salt formed WCLS c,~lculated For 
the de  lei ininntlon of the cl issoc~~~t~on ~ons t~ in t  of beiuoic dcld, l~owevel-, 
pule sodium ben~oate was used 

Cell,-The elect~omotive i o ~ c e  rnedsui ements were made wlth 
a glass electrode In a cell of the type showll 111 Fig 1 (This Journal 
1941, 23-A, 04) It consisted of pyrex tubing about 2 cm ln 
dialnetel and 20 un long, with a silvcr-sdvei chlot tde electrode fused at 
the bottom The glass electrode used in the expelllllellts was of the 
w m e  type as clcsclibed pieviously The sllver-slher electrode nJas 



prepared accordmg to the dlrectlons of C ~ I  inocly (J Aui. Chcm Soc , 
1929, 51, 2901) 

A clean piece of platlrium game (1 5 x 1 ~111 ) W W ~ S  silver 
plated in a solution of potasslum silvei cy;mlclc, EOI 8 Ilours, ,lt 

a curlent deiisity of 6 in a per sq cm, The elcctiocle w,rs therl 
wasl~ecl in running watet foi about 48 llouis ; u ~ l  CICL~IOI~SCCI,  '1s 
an anode, in a dilute solutlon of hydio~lllor~c a ~ ~ d  for one hot11 at CL 

~ u r t  ent clensity of 2 1% a per sq cm I t  was founcl to hellavc 1101 nidly 
and showed no change of e in f wltll agmg J t c l  kceping f o ~  ,ibont fivc 
ddys in distilled water 

P ~ o c e d u l  e -The cell WAS kept in oil thermostat, m,untcunecl at 
25°C =t: 0 02, for about hdf  an hou~  hefoic makiilg ~ n e ~ ~ ~ u r c i n e n t s  
The electrodes were checked against 0 1 N HCI solution, lnztnccllatcly 
beiorc and 'lftei each set 01 experiilzeiits and tlx elect1 omot~vc ioi LL 

recorded was aero Two cells wcr c used ant1 mcCtsui oment with 
each solution was ~epeated twice 

The push pull electronletel valve poteiltiotneter descilbed pre- 
viously was used for recordmg the electromotlvc forces Tlze valucs 
of ionic concentratioiis along w t h  the observed electroillotlve f o r ~ e s  
are gwen in trdbles Z to 11 for each a c ~ d  

In F g s  1, 2, 3 and 4 the I O ~ K  concent~at~ons EL have beet1 
plotted against the logarithm of the coirespond~ng dissoclatlon 
constants for each phenol Thls plot when extrapolated to zero lollic 
concentration glves the values of K, the tiue thermo-dyllam~~al 
dissoc~at~on constant of each phenol in pule water at 25°C 
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TABLE 1 

Benxmc aczd 

Compmtson of solz~Z.aos~s a?zd elecfror?zoteve forcer of cells 

Solution 

-- 
In, 

- --. 
0 00639 

00981 

00728 

00526 

00546 

00823 

Calczt lnfzon of c2zssoczatzo~~ constant 

Extrapolated value of K' = K = 6 15 x 





TABLE 3 

o-Chlo? o Phenol 
Compos~ t zo~~  oJ' d u t z o n s  and electromotsze  forces c?f cells 

--- 
Solut~on 

I 

I I 

III 
IV 

v 
VI 

VII  

VII I  

IX 

Solutlon 

I 
I X 
111 
IV 

v 
VI 
VII 
VIIX 
IX 

- ---- 

Il l ,  

CaZczt Zn6zon of dwsoczatzon constant - 

log I<' 

I - 
Extrapolated value of K'= I< = 7 79 x lo-'. 



TABLF 4 

in-Chlo? o Phenol, 

Composotzon of solutzom and elect~onrotzue /u) c t . ~  u t  oella 

I 

IT 
I11 

IV 
v 

VI 

V I I  

VIII 

IX 

- -- 

Solutloll 

I 
I I 

111 
I V  
v 

VI 
V I I  

V I I I  

IX 

ln,,,n~,i log --- 
m, 

-1 8848 

-147G38 

-1 5741 

-1,6834 

-1 6209 

-1 4318 

-1 2878 

-1 1314 

-1 1623 

- ----- 

log K' 

I - 
Extrapolated value of Kt = K = I 64 x I 



TABLE 5 

p-CMo? 0 P h e ? d  

Oomposttcon of s o h l w r  mr d elec h on~ot rve  f o? ces of cella 

Solution 
- 

I 

II 
I11 

IV  
v 

VI  

VII  

VIII  

I X  

I 

I I 
111 

IV 
V 

VI 

VII 

VIII 

IX 

t 

Ef  E,-E, I 

 HA ~ I C I  

0 0591 log - --- log I(' j K* x lo-'" 
m, 

I--- 

I I $I --- - - - I .  

Extrapolated value ot I<' = I< = B 18 x 10 " 



Solution 

I 

I1 

I11 
IV 

v 
VI 

VII 

VIII 
I X 

Solution 

I 
11 

I11 
1v 
v 

V I 
VII 

vm 
IX 

9 5990 

9,6091 
J 

Extrapolated value of K1= K= 4 10 x 

-1 1642 

-1 6191 
-- 

-8 4348 

-8 4400 

3.675 

3.631 
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TABLE 7 

m-Bromo  Pheno l  

~ o n p m i % o n  of solzctzons and electromotzce fo? ces of cells 

Solutlon 

I 

I1 

I11 

1 v  

v 
VI 

VI I 

VIII 
- 

Solution 
- --- 

I 

I I 

111 

IV 

v 
VI 

VII 

VIII 

Calculatzon of dzssoczatzon constant - 
~ H A ~ O I  log ---- 

mh 

-1 7978 

-1 7075 

-1 4973 

-1 6442 

-1 4435 

-1 4142 

-1 3144 

-1 2147 



TABLE 8 

p-BT omo Phenol 

Composztzon oj so lahoiu  awl elect,  o n d ~ v o  jut eels o j  ce6 LS 

Sol~~tions 

I 

II  
III 
IV 

v 
VI 

VII 

VIII 

IX 
---- -- 

Cnlculatzo~z of dzssocsatzon constant 

%A ma1 log ------- 
m~ 

-- - - 

-2 0628 

-1.9183 

-1 7120 

-1 6436 

-1 sizs 
-1 4409 

-I 3064 

-1 3301 

-1 2219 

log K' 

- I 

Extrapolated value of K'= K = 5 65 x 



TABLE 9 

o-Iodo PhenoZ 
O O @ Z ~ I ( J ~ ~ ~ O ? Z  of ifolzttzo~ls n??d eZecf1omot6r.e f o ~  ces of  cell 

Solutron 
--- 

I 

I1 

111 

IV 

V 

VI 

VII 

VIII 
-- - -- 

log I<' 



Solutions 

I 

I1 

111 

IV 

v 
VI 

VII 

VIII 

Solution 

I 

1 I 

1x1 

IV 

v 
VI 

VII 

VIII 

CalcuZatzo?z of dzssoczatzon constant 

Extrapolated value of K' = K = 1,32 x JQ-' 
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TABLE 11 

p-Iodo P l t e~~ob  

Cumpoadcon of SoZutzom and B leob  owotzve fm ces of cells 

Solution 
. %A 

I 

I I 

I11 

IV 

V 

VI 

VII 

VIII 

Calculatmln of dzssoczatzolz constant 

I 

I1 

111 

IV 

v 
VI 

VII 

VIII 

log K' 

-9 2079 

-9 2060 

-9 2132 

-9 2185 

-9 2277 

-9 2237 

-9.2273 

-9 2354 
I I 

Extrapolated value of K' = K = 6 30 x 10-'" 







a rn Phenol 0 Y I W a t e r  

FIG 3 





The value ol d t ~ s o ~ ~ t ~ o h  coi~stalit for benzolc arld ohtallled by 
this  neth hod 1s 6, 1 5 x 10 which is sliglltly higher than G 05 x 
obtail~ccl by Brlscoc and Peake (J Phys Chem , 1938, 43, G37) frolll 
c in f measurement\ of the cells wlthout junction potential, ,md lowcl 
t1la1-1 6 312 x 10-' by I31oclrman and Ihlpatricli (J Am Chein Soc, 
1934, 56, 1483) ancl 6.295 x lom6 by Saxton and Melet (ibid 1934, 56, 
j918), by thc conductivity inethocl The cliffelence is due to the fact 
that thc electioinotive force method is not as acculate CIS the conduc- 
t lv~ty method, the elect~omotive f o ~ c e  berng i e  produc~ble only to 0 1 
1~11llivolt, on account of the use of a glass electlode md the low acid 
coi~ccnti at10115 used 

In the values of cllssoc~at~on constants of Table 12 isomeric 

pl~enols 111 pule watel :ire iecolded and colnpa~ecl w~th  the values 
obtainecl by other workers 

Muircly ;rnd Gordon have measured the d~ssociat~oi~ constants 
in 50% methyl alcohol and corrected thein foi aqueous solutions by 
inultxplylng all the values by CI facto~, K nqueous/IC 50% CH,OH 
for phenol Tlzeli iesults for o-chlolo phenol ale vel y low, whxle the 
values for p- m d  nz-chlo~o phenols, are 111 agieai~~enl with those 
obtained xn the present investigation 





C1 - /r\ \=_;rH +cl=(-ixH - 
I I1 

Thc substitution of halogen atoms, in orlho and pmn positions 
to the hydroxyl, brings about practically the same kind of resonance as 
the hydroxyl group, due to the presence of a pall of unshared electrons 
on the carbon cttorn attached to the benzene ring T h ~ s  resonance has 
a tendency to deciease the dissociatio~l constant The magn~tude of 
the inesomeric mfluence (as wlll be shown later) dirnmshes in the 
o r d e ~  F > C I > R r > I  

. Jenluns (loc cit ) has caIculated the inductive influence zn the 
substituled halogeno-benzolc acids and halogeno-pl~enols m terms of I?, 
the field ~ntensity m d  $, the electrostatic potential at the caibon atom 
to whlch the carbouyl or hydroxyl group is attached A plot of F or \G 
agamst log I< for these ncids shows that the inductive influence of the 
subst~tuent is largely responsible for the observed acid strengths F, 
the field inlcnsily 11'1s been calculated from the ec-uatlon F=,u 
/\/ I f ~os?%/i '  and the electlostatic potential from the equation \G=,u 

Cos 0/i2, by talcing the Idtest vapoui values of dipole moments (,u, the 
dipole inoments of correspondmg mono halogeno-benzenes) due to 
Groves and Sugclen (J Chem Soc , 1937, 1998) The values of r 
(the distance between the carbon atom and the centle of the dipole) 
arc calculated f ~ o n i  the values of interionic d~stances by Paul- 
ing and Huggins (%: Kiist , 1934, 87, 205) and % (the angle at 
which r is inclitlecl to the direction of the dipole) In each case was 
calculated trignometiically The values of F for halogeno-phenols are 
given in the following table dong w ~ t h  the log of co~responding dls- 
soc~ation canstants 

- log R 
Phenol 9 897 A 0  000 

o - Fluorophenol . . 8 810* 419 
m- 11 9.280" 106 

P- 7 1  
9 951" 075 

" Bennet, Blooks, and Glasstone (loc clt ) 





foi m y  ~ ~ 1 1  ~ ~ L I L I ~ L ~  WIGS The v d ~ ~ e  of ,8 f o ~  chloro- bromo- L~lld 
iodo-plionols :u t: 'is idlows 

Subst~tuent C1 Br I 
I$+ 24 6 25 3 31 L 

The slopc of the liiie i iwedses with the diminished electro-negatlv~ty 
of the subst i l tmt  atom Smcc the absolute value of field ~ntenslty is 
F x lo", thc c i l ~ s o l ~ ~ t c  value of the slope is ,8 x 

Jcnliins (loc a t  ) plotted thc electrostat~c potential (+) agalnst 
log I< fol thc halogeno-phenols am1 obsel ved that only metn compounds 
showcil ,z cl~vlatlon from thc straight line relationship Thls WAS 

attributed by him to the existence of inductive ~nfluence (-I) only in 
metn compounds, anc1 111duclive m d  msomeiic  (-I +M) mfluences 111 

07 tJw and pa9 n conlpot~nds Thls view is based on the nssumed 
pioporiionality between the mesolneric and mductlve influences 111 

u? t ho  nnd pn~cc poslllons, for whlch no evidence has been given In 
the piesent ~nvest lg~~tion,  the plot of log K agaunst F (Fig 2, 3 and 4), 
revenls ,t c1evl:ttion of thc ( I ,  tJho compound from the ielatlonsh~p givcii 
by cquatlon (1) Tlus clevlat~on of the o? tho compound, however, 
cannot be ctcco~~ntcd fol on the mduchve and mesomerlc influelices 
only Even if a propol tlonality is assumed to exist between the 
mcsotncrlc and ltlcluctive influences In ortho and yarn positions, the 
c l~s soc~ ,~ t~on   ons st ant will clccle,~se to a sight extent, since the 
mesoinel ic lilfluencc 111 pala colnpouncls is very small compaied w ~ t h  
the liiducl~ve itlflucn~e 

The  ;t lmo~m,~l h e h ~ ~ v i o u ~  of the ortho compouncl can be satls- 
factorily cxplaii~ecl, ~f 
structures as lollows 

~t 1s assun~ed that compound has two resonat~ng 

11 ( c L ~ )  being dist~nctly acid we;rkenrng in char,icter 



Tllc 411dy (11 t ~ l l ~ . ~ t c ~ t l  , I U  t t ~ , r  ( $ 1  [lib 14 ticl{ M\ # , I  /ht  11,h- 

gc11~itw.1 p l ~ e t ~ o I \  in L , \ I  I I O I I - ~ ~ ~ ~ [  \ t  i h ~ i  11 ~ I I I ! ~  ~ I I  , 111 !i"tliit I i ~ L \ ~ l  , ~ d  
I-I-lcntlt ~ 1 ; s  (J AII~ C l i t * ~  Soi  , l! l . i( i ,  58,  TI I i I , t i  1 1  , I  WI& 

,~bso~plion pc,llL ,I( $050 c I I I  "I 81 I I , r r t t i  1 I I r l ~ ~ t t r ~  pt1011 
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1 of t i  I t l o c 1 1 i 1  I I I I i t I t 1 1  u r l i ~ l ~ o ~ r ~  
T l x  p ~ d <  at 70t*)0 r 111 l \ l l t l ~  Irtlt  11 , i l l 1  r l r ~ ~ l t - r l  Irt 1111 r t r  , I  111 L I ~  

9 1 , 1 1 1 0  I"i0111 1 1 1 1 3  '11 t + L  t i 1  # ~ l i  , 1 1  i I t +  I 11 , r , s l ~ i t l d  

that t l ~ :  O ~ S  to1 n~ O I ~ ~ I I U ~ ~ I ~ N  I $ >  L l ~ t  i , r i ~ / :  t r l k  \ I I  1 \ ,  l , \  ,iiit\ Sf(dI~t 
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mmcl ,J,sorptioll pwl, 111 111t  ~ ~ 1 4 ~ '  111 11111 11 c ~ , I I I ~ I ~ ) I ~ I ~ I ~ * ~  ,11 ( ; [ ; ? I )  1 lnM1 

~nstearl of '11 G H B O  ~ 1 x 1  , u u l  t lw c l c c  tcl, i i ,t  11 t k l  I r :  t 1 1  , ~ f t ~ i l ) ~ ~ l t ~ l  Iy 
Yzlulmg to llic p~cscl i tc  of , i  i11fi,1111o1t L U I , L I  1 1 0 1 1 ~ 1  111 I I ~ I ~ C  r c t ~ i i j ~ o ~ m d ~  

From the dudy oT m f l ~ ~  ctl spct t l  ,L 11 1, id,! LOU\ I II,LI: l[ it+ 1 l\. c r  j ~ , ~ h s  ,ire 

due to the clegcricl , ~ y  of t l~c  t r  c c p ~ u t  5 7 ' O i f )  t 1 1 1  !, t l ~ l c ~  f t l  IILL* tttro (('18 

and L~nvzs) xcson~incc lo1 111s of t l ~ c  t ~ l o l ~ ~ t  11lt4 1 1 1  u Il1~..h tilt P I S  1s 

predonirnant 



The cxxsterlw of ~ n t e ~ n a l  OH bonding 1s ,dso shown by 
c,decllol a n d  pysogalld, tllc u l f~  ,u ed spectra of which are III agree- 
ment w ~ t h  tllc 4ollowi11g cnnfiguldtlons (Paulmg loc c ~ t  ) 

Smce thc clmgy ot ~ n t e ~ m l  OF1 0 bond 1s four times the 
energy OH. .Cl bond (Paulmg, Nature of the Cherni~al Bond, Cornel 
Ulavel dy 131css, Igil9, Prgc 303) the OH.. 0 bond sho~lld dep~ess  



S U ~ I ~ ~ A H Y  

'l'hc dissociation const,rnt, of 'i,crl,w~t+ ,s,K~, p h ~ l ~ t t l  1so1ner1L 

clilaro, brolno and 1oc1o phc~rol., wc.1 c tlulcr r l l~ r~c t l  111 ti ,itcr d %T 
by meaw of cell5 wlt lmt JLW ~ I M I  p l t ~ l l t i , ~ ~  tlt,lllg ,t gi.~s\ CICCLCO~~. 



Rcnmi( , i c d  . . 6 35 X I O - ~  

T'llenol ... 1 27 x 10-lo 

o C l ~ l o ~ ~ p h e n ~ ~ I  .. 7.73 x 10-0 
112- 1 7  ) )  164 x lo-' 
/I- 11 11 . , 6 28 x lo-'o 
o-13romophenol . 4 l o x  lo-$ 
'nL- , ,  I )  . 1 3 6  x lo-" 
1)- J 1 

) I  5 65 x 10-lo 
(1 - Iodopl~et~ol . 344x10- '  

?t&- I 1  I )  . . 1 3 2  x lo-' 
/)- I )  ) I a . 6 30 x 10-lo 

'The v;~lucs foi hemoic. mcl  and phel~ol ale 111 f a r  ag~eement svith 

those obt,itncd pl evtously by the conducttvtty metl~ocl The values 
of ihc C ~ I C L O C I ~ ~ O ~ I  C O I ~ S ~ ~ L I I ~ S  of ~ ~ o i n e i ~ c  hillogeno-p11et101~, in water ale 
~ ~ ~ h s t ~ ~ n t l a l l y  lugllel h i  those in (iqueous alcol~olic solutton found by 
otlm worlre~ 5 because of the high d~elec t~  lc coilstant of the medurn 
Frcrm tllc vnlncs in cltffcrcnt d~electm media, it IS observed that log K 
1% invc~  sly proportioilal to log D 

'I'hc incluci~ve mcl mesonleiic tnfluences on dissoc~at~on constant 
due to the mtt oductian of hdogen atoms 111 phenol, have been discussed 
Both thc influcnccs ~ i t e  111 the ordei CI>Br>I, the former increasing 

thc c l ~ s s o ~ i ~ t l o n  conbtant and ihe lattei decieasing 11 

The valnc of F, the field mtensity at the ca~bon atom (to wh~ch 
tlic 11~cl1oxyl gloup is at tdled) due to the electric dipole of the 
substltrxcl~t gr 01117 11,~s bcm ~alculatecl lo1 ,dl halogeno-pl~enols The 
mcreasc 111 thc clisso~mti011 constants of naeta and para substitulccl 
compou~icls h,ts been sllown to be clue to the piedoml~lant induct~vc 
inf luc~l~c ,  the mcwinel~c  itlflue~lce being almost negllglble 

'rhe ,Lnolll,ilouc, drssoclatron constant of the of tho compoutld 1 1 ~ ~  

I ~ I I  c xp1,tltletl otl tlzc basw of the twa r esotlmce l o ~ m s ,  
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