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In recent work in this laboratory(1,2), tautcmerlc equdllbrium con- 

etante (K+,) have been evaluated u6lng an cquillbrium cycle con616tlng of 

the a-&m8 of the tautwric mixture andanappropriately cho6enmod6A 

c~pound. In one application of this method, the K+ bet-en the monium 

and azonium ion116 of the first con,jugak acid of p-&etbylemlnoa6obensans 

(MB) were ev6Au6kd by camparing it6 basicity (Or tkm aa of the recond 

conjugate acid) with that of the p-trlmethy~onloarobelwac cntlon (TAB). 

We hsve now developed a method to estimate $ for Euch 6yEtemS wlth- 

out the need t0 e6kbli6h tb6 indlvidu61 s'6 Or &en the &-Etale of the 

6oqxent EyEtea. ThW!thOddep6&6 OIIth6 iaCtthat~6 Of the ratio 

~sMBsr']ofanyba6e plottedagainstacidity(~~~dinany convenient 

way) are prallel in the‘reglon of lntze6t( 3). ThuB, plotting the log- 
arithm Of the ratio LB%+] for tha m End the COfieEpmding m giV86 

t,,O paeel culve6 (straight line6 if $ 16 th6 WZaEIWe Of acidity) a6 

6hOIin in Fig.1 for 4'-methyl-MB and 4'-methyl_TAB. ?h6 vertical dietance 

between tbeee line6 giVe6, dLrectl.y, the ratio of the acidity COMfantS of 

the conjugate acid6 ofth6two cca1pcund6,the only exp6rimentalrequlrement 

being that'bothccetpounds arc mea6ured.ln SOlUtiOna Of t&i * acidity. 

A6 6hOVn pr~IOu6ly, Is, i6 given by(4): 
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FIG. 1 

A eemilogarithnlc plot oftbe value of @&Ii+] agalnet 
weight percent EC.1 for 4'-Me-4-DRB and for 4'-Me-4-!PAB 

where m, and KII are the acid dlraoclatlm con&ante of the eeccnd coqlu- 
gate acid of the MB and the acid dlrmciatlon con&ant of the conjugate 
acid of the MB, respectively. The ratio c&BH+1 for either ccmlpound 
Is obtcrlaed~aa ueualby 

r.Bl c-c + Bli 
A-++ 

-‘E=$g-l [BH+l B - ’ 

where c and A are apparent extinction coefflcleat and abvxbanco of a 
solution in the acidity range In which both acid and baee are la equlll- 
brlum, and the subecrlpted quaatltles are tbs corre~pcaxllng propertlee of 
the pure species as obtained In eolutione of appropriate'acldlty. 

This method was applied to the detemlnstlon of S, of the firet 
coaju@te acid of 4'-methyl-MB in equeoue HCl co&a&n& 2 O/o atlmnol. 
In this particular case It was found neceeeary to me the extrapolation 

+ whIchme pnviouelyueedto obtain coae%stent ~~=~=,for$ ""d%FI 
. The value obtained for 

$ w8e 4.20 In excellent agreement 
with the prevloue value of 4.13 In 20-o/o etimnollc eulfurlc acid(l). 
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