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The absorption spectra of 5-fluoro-8-mezcaptoquinoline in aqueous 
solutions at various pH values have been studied. The Sma x values 
of the 5-fluoro-8-mercaptoquinolinium ion and also of the 5-fluoro- 
8-mercaptoquiaolate ion, and the apparent molar absorption coeffi- 
cient of the hydrated form have been determined. In the hydrated 
form, a molecule of water is connected by hydrogen bonds both with 
the nitrogen and with the mercapto group. The presence of the flu- 
orine atom in positions 5 of the molecule of the 8-mercaptoquinoline 
increases the acidic properties of the mercapto group and decreases 
the basic properties of the nitrogen, in comparison with those in 8- 
me~captoquinoline. The dissociation constants of 5-fluoro-8-mercap- 
toqUinoline are pKsH = 7.49 �9 0.02 (thermodynamic) and pKNH = 
1.97 + 0.02 (concentration). The isoelec~ic point is at pH 4.70. 

8 -Mercaptoquinol i l i e  and some of i ts  de r iva t ives  
a re  p r o m i s i n g  ana ly t ica l  r eagen t s .  A study of the 
inf luence  of va r i ous  subs t i tuen t s  in the molecu le  of 
8 -mercap toqu ino l ine  is  impor t an t  for  i n c r e a s i n g  our  
knowledge in the f ield of the theory  of the act ion of 
o rganic  ana ly t ica l  r eagen t s .  In the p r e s e n t  work we 
have s tudied the inf luence  of a f luor ine  atom in pos i t io r  
5 on the p r o p e r t i e s  of the molecu le  of 8 - m e r c a p t o q u i -  
nol ine .  

The 5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n e  [1] was used as 
the sodium sa l t  CsH~FNSNa" 2H20, which fo rms  lemon 
yel low c ry s t a l s .  All  the sa l t s  used in the work (the 
components  of the buffer  mix tures )  were  f reed  f rom 
t r a c e s  of heavy m e t a l s ,  so lu t ions  of a lka l i s  were  f reed  
f rom carbona te ,  and the acids and so lvents  were  r e -  
d is t i l led .  

The spec t ropho tomet r i c  m e a s u r e m e n t s  were  c a r r i e d  
out in 1 - cm quar tz  ce i l s  on SF-4 and SFD-1  s p e c t r e -  
pho tomete r s .  The solvent  was placed in  the c o m p a r i s o n  
cell .  Po t en t i ome t r i c  t i t r a t i ons  were  c a r r i e d  out on a 
~Radiomete r  II (Denmark)  automat ic  r e c o r d i n g  appa ra -  
tus.  A TTT  1 automat ic  t i t r a t o r  with a TTA 2 t i t r a t i n g  
device fi t ted with a 0 . 5 - m l  p lunger  m i c r o b u r e t t e  with 
an accuracy  of de l ive ry  of 0.0002 ml  was used. The 
t i t r a t i on  cu rves  were  r eco rded  on a SBR 2/SBU 1 au-  
tomat ic  t i t r ig raph .  The speed of the paper  s t r i p  was 
1 cm pe r  0.5 pH uni t ,  which gave an accu racy  of r e c -  
o rd ing  of ~0.03 pH unit .  Both i n s t r u m e n t s  were  p r e ,  
v i o u s l y  ca l ib ra ted-by  means  of a compensa t ion  pH 
m e t e r  of the PHM-4 type ("Radiometer" )  with an in -  
s t r u m e n t a l  e r r o r  of * 0.002 pH unit .  However ,  the 
i n s t r u m e n t s  were  ca l ib ra t ed  with an accuracy  of 
+ 0.02 pH uni t  (buffer solut ions  or  tab le ts  with pH 
4.01 • 0.02, 6.50 + 0.02, and 9.20 • 0.02) because  

*For  p a r t  XXXVIII, see  [4]. 

of the absence  of m o r e  accu ra t e  pH s t anda rds .  Glass  
e l ec t rodes  of types  G 202B, G 202C, and G 200B 
were  used  as ind ica tor  e l e c t r ode s ;  these  posses s  a 
sma l l  sod ium e r r o r  in the a lka l ine  reg ion ,  which was 
taken into account .  We used  K-100 sa tu ra t ed  ca lome l  
e l ec t rodes  of the flow type as compar i son  e lec t rodes .  
The TTT  1 t i t r a t o r  has a l i n e a r  sca le  in the pH range  
f rom 1 to 12 and the PHM-4 in the range  f rom 0 to 
14. 

The e x p e r i m e n t s  de sc r ibed  below were  c a r r i e d  
out at 20 o C. The concen t ra t ion  of e thanol  in the so-  
lut ions  is given in pe rcen t ages  by weight  in a l l  ca ses .  

ABSORPTION SPECTRA OF 5-FLUORO-8-MERCAP- 

TOQUINOLINE IN AQUEOUS SOLUTIONS AT VARIOUS 

pH VALUES 

Weighed samples of the sodium salt of 5-fluoro-8- 

mereaptoquinoline were dissolved in buffer mixtures 

(/~ = 0.i) with the required pH value. In the case of 

strongly acid or strongly alkaline solutions, hydro- 
chloric acid or alkali of the necessary concentration 

was used. The solvent was placed in the comparison 

cell. The absorption curves of 0.0001 M solutions 
are given in Fig. i, from which it can be seen that 

t he re  a r e  s ix i sobes t i c  points  in the abso rp t ion  spec -  
t r a  of 5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n e :  at 253, 270 ,297 ,  
330, 400, and 427 nm.  The absorp t ion  cu rves  fo rm 
two groups of g rea t ly  d i f fer ing in tens i ty .  The abso rp -  
t ion m a x i m a t o  the lef t  of the i sobes t ic  point at 297 n m  a r e  
due to  the quinol ine  nuc leus  and a re  apparen t ly  caused  
by ~-~* t r a n s i t i o n s .  The m a x i m a  to the r igh t  of the 
i sobes t i c  point (297 nm) a r e  p robab ly  due to a n -v*  
t r a n s i t i o n  as a r e s u l t  of the in t e rac t ion  of the u n -  
sha red  e l e c t r o n  pa i r  of the n i t rogen  atom with the 
C~N double bond. 

5 - F l u o r o - 8 - m e r c a p t o q u i n o l i n e  is  an amphote r ic  
compound.  At a pH below the i s o e l e c t r i c  point  it  
f o r m s  5 - f l u o r o - 8 - m e r e a p t o q u i n o l i n i u m  ions (Xma x 
245, 316, and 345 rim); at a pH above the i s o e l e c t r i e  
point  it  f o r ms  5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n a t e  ions 
(Xmax 261 and 378 nm).  

F 

S~ SH S 

At the i soe l e c t r i c  point (see below) in aqueous so lu-  
t ions  5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n e  f o r ms  a hydra te  
giving ye l l ow-o range  solut ions  (Xma x 279 and 470 nm).  
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F ig .  1. A b s o r p t i o n  s p e c t r a  of aqueous  so lu t ions  of 5 - f l u o r o - 8 -  
m e r c a p t o q u i n o l i n e  at  v a r i o u s  c o n c e n t r a t i o n s  of hydrogen  ions:  
1 - -  6 NHC1;  2 - -  pH 0 ; 3 - -  pH 0 . 9 ; 4 - -  pH 1.9; 5 - -  pH 2.65; 
6 - -  pH 4.0; 7 - -  pH 7.1; 8 - -  pH 7.6; 9 - -  pH 8.3; 10 --  pH 13. 
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Fig .  2. A b s o r p t i o n  s p e c t r a  of 5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n e  in 
m i x t u r e s  of w a t e r  and e thanol :  1) aqueous so lu t ion ,  pH 4.70; 
2) 10% e thanol ,  pH 4.75;  3) 20% e thanol ,  pH 4.80; 4) 30% e tha -  
nol ,  pH 4.80; 5) 40% e thanol ,  pH 4.80; 6) 50% ethanol ,  pH 5.10. 
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The capac i ty  for  decompos i t ion  of the hydra te  at pH 

va lues  above and below the i s o e l e c t r i c  point and the 
fac t  that  5 - f l u o r o - 8 - m e t h y l t h i o q u i n o l i n e  is  incapable  
of f o r m i n g  a hydra te  shows that  in the hydra te  the 
m o l e c u l e  of w a t e r  is connected  both to the n i t rogen  

U 
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2BO 11 1!5 Z',,O -, pH 
2 i a g g ~ 8 

Fig.  3. F o r m a t i o n  of hydra ted  5 - f l u o r o - 8 - m e r -  
captoquinol ine  as a function of the pH of an aque-  
ous solution.  The m e a s u r e m e n t s  w e r e  c a r r i e d  
out at the absorp t ion  m a x i m u m  of the hydra ted  

f o r m  at 470 nm. 

atom and to the m e r e a p t o  group. In a g r e e m e n t  with 

the s t r u c t u r e  of the hydra te  of 8 - m e r c a p t o q u i n o l i n e  
e s t ab l i shed  p r ev ious ly  [2], the hydra te  of the f luoro  

de r i va t i ve  a lso  has a cyc l ic  s t r uc tu r e .  
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As can be seen  f r o m  the absorpt ion  c u r v e s  of 5-  
f l u o r o - 8 - m e r c a p t o q u i n o l i n e  in m i x t u r e s  of w a t e r  and 
ethanol  (Fig.  2), an i n c r e a s e  in the concen t ra t ion  of 

Table  1 

Mola r  Absorp t ion  Coeff ic ien ts  of the Ions 

CgHsFNS- and CgH6FSNH + and the Hy- 
d ra ted  F o r m s  of 5 - F l u r o - 8 - m e r c a p t o q u i -  
nol ine  in Aqueous Solut ions at the Ab-  

sorp t ion  M a x i m a  

Form of the re- 
agent in the so- Medium ~,,~. nm e 

lution 

CgHsFNS- 

CgH6FSNH + 

CgH6FNS - H20 

pH 14 

6 N HC1 

pH 4.7 

261 

378 

245 
316 
345 

279 
331 
470 

17400 • 200 

3650 • 10 

21300+ 150 
3440 • 20 
2070 -4- 40 

13200• 100" 
1410----- 100" 
1230• 

*The apparent molar absorption coefficients were 
calculated from the total concentration of the reagent 
in the solution. 

e thanol  in the aqueous  phase  leads  to an i n c r e a s e  in 
the absorp t ion  m a x i m u m  at 331 nm and a d e c r e a s e  

in those  at 279 and 470 nm,  i. e . ,  the  concen t r a t i on  of 

the neu t r a l  anhydrous f o r m  i n c r e a s e s  and that  of the 
hydra ted  m o l e c u l e s  d e c r e a s e s � 9  This  ind ica tes  that  
the absorp t ion  m a x i m u m  at 331 nm in aqueous  so-  
lut ions at the i s o e l e c t r i c  point of 5 - f l u o r o - 8 - m e r c a p -  
toquinol ine is  due to the anhydrous neu t r a l  f o rm .  

The m o l a r  absorp t ion  coef f i c i en t s  fo r  the CgHgFNS- 
and CsH6FSNH + ions and the apparen t  m o l a r  absorp t ion  
coe f f i c i en t s  of the hydra ted  f o r m  (ca lcu la ted  f r o m  the 
to ta l  concen t r a t i on  of  the r e a g e n t s  in the solution) 
a r e  given in Table  1. 

The so lub i l i t i e s  of 5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n e  
in wa t e r  at the i s o e l e c t r i c  point (ace ta te  buf fe r  so lu -  
tion with p = 0.2 and pH 4.7) and in i sooc tane  w e r e  
found s p e c t r o p h o t o m e t r i c a l l y :  2.67 �9 10 -3 m o l e / /  and 

0.34 m o l e / / ,  r e s p e c t i v e l y .  

Table  2 

D e t e r m i n a t i o n  of pKSH of 5 - F l u o r o - 8 - m e r c a p -  
toquinol ine  by the S p e c t r o p h o t o m e t r i c  Method 

pH [ R i o  t ] " 104 [RH - H 2 0 ] .  104 [R ] - 104 P K s K  

7.00 
7.20 
7.40 
7.40 
7.60 

5.90 / 3.90 
6.61 3.26 
7.11 3.24 
7.58 3.42 
7.01 2.58 

2.00 7.44 
3.35 7.43 
3.87 7.43 
4.16 7.43 
4.63 7.45 

Mean pKs ~ =7.44-+0.02 

IONIZATION CONSTANTS OF 5 - F L U O R O - 8 - M E R C A P -  
TOQUINO LINE 

a) Dependence  of the fo rma t ion  of the hydra te  on 
t h e  pH of the aqueous phase ,  and the g raph ica l  s p e e -  

t r o p h o t o m e t r i c  me thod  for  d e t e r m i n i n g  PKSH and 
pKNH. B e c a u s e  of i ts  ex i s t ence  in aqueous so lu t ions  
in the f o r m  of the co lo r ed  hydra te ,  with a change in 
the pH the r e a g e n t  behaves  as an ind ica to r .  The in- 
tens i ty  of the absorp t ion  m a x i m u m  of the hydra ted  

f o r m  (RH. H20 ) changes  l i nea r ly  with a change in the 

pH of the solut ion.  At a pH above the i s o e l e c t r i c  point 
the p r a c t i c a l l y  un - ion i zed  hydra ted  f o r m  is  p r e s e n t  
in e q u i l i b r i u m  with 5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n a t e  
ions (R-) and at a pH below the i s o e l e c t r i c  point it 
is  in e q u i l i b r i u m  with 5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n i u m  
ions (RH2+). F i g u r e  3 Shows the fo rma t ion  of hydra ted  
5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n e  as a funct ion of the pH 
of an aqueous solut ion.  It is  poss ib le  to eva lua te  the 
ion iza t ion  cons tan t s  and the i s o e I e c t r i c  point of the 

r e a g e n t  f r o m  the cu rve  of the fo rma t ion  of the hydra te  
with adequate  r e l i ab i l i t y .  The point of i n t e r s e c t i o n  
of the m e a n  l ine (between the ho r i zon ta l  axis  of co-  
o rd ina t e s  and the m a x i m u m  fo rma t ion  of hydrate)  with 

the curve  of the op t ica l  densi ty  as a function of the pH 

c o r r e s p o n d s  to the pH at which [R-]~[RII2+]==[RH- 
�9 H20 ]. Under  these  condi t ions ,  as is welI  known, 

Table  3 

D e t e r m i n a t i o n  of pKNH of 5 - F l u o r o - 8 - m e r c a p -  
toquinol ine  by the S p e c t r o p h o t o m e t r i c  Method 

pH [ R i o  t ] ' 104 IRH �9 H~OI .  104 [RH~ +] �9 104 P K N H  

2.06 
1.93 
1.97 
1.77 
1.58 
2.20 

6.16 
6.21 
6.75 
6.88 
7.47 
8.16 

3.38 
3.02 
3.35 
2.68 
2.18 
5.19 

2.78 
3.19 
3,40 
4.20 
5.29 
2.97 

1.97 
1.96 
1,98 
1,97 
! ,97 
1,96 

Mean PKNH= 1.97• 
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pH = pK. It can be seen f rom Fig. 3 that pKSH ~ 7.30 
and PKNH ~ 1.95. The mean  in te rcep t  on the pH scale  
in the pH range  f rom 1.95 to 7.30 is the i soe l ec t r i c  
point ,  which is pHisoel  = 4.8. 

The ioniza t ion  cons tan t s  can be d e t e r m i n e d  m o r e  
accu ra t e ly  [3] if the l i gh t - abso rp t ion  m e a s u r e m e n t  
is c a r r i e d  out at the cons ide rab ly  s t r o n g e r  m a x i m u m  
of the CsH sFNS- or CgH6FSNH + ions.  Fo r  example ,  
the value of PKSH obtained by this method for 5 - f l uo r o -  
8 -mercap toqu ino l i ne  at ~max 378 nm is 7.34. 

b) Spec t rophotomet r ic  method with a ca l ib ra t ion  
graph. The a b o v e - d e s c r i b e d  va r i an t  of the s p e c t r e -  
pho tomet r i c  method can be used m o r e  accu ra t e ly  if 
the de t e rmina t i on  of the concen t ra t ion  of the hydrated  
form is c a r r i e d  out f rom a p rev ious ly  plotted c a l i -  
b ra t ion  graph. This  is  poss ib le  in the p r e s e n t  case  
s ince  at the wavelength  co r r e spond ing  to the abso r p -  
tion m a x i m u m  of the n e u t r a l  pa r t i c l e  RH �9 H20 , as 
can be seen f rom Fig.  1, the R-  and RH2 + ions have 
p r ac t i c a l l y  no absorpt ion .  The ca l ib ra t ion  graphs  
are  plotted by us ing  acetate  buffers  with PHisoe 1 (see 
above) and an ionic s t reng th  of 0.01. The m e a s u r e -  
men t s  of the opt ical  dens i ty  of the so lu t ions  were  
c a r r i e d  out at the absorp t ion  m a x i m u m  of RH �9 H20. 

9~ 

7- 4 

3" 

o)o o'~o o:30 o)~o 
02N Hclml  

F ig .  4. P o t e n t i o m e t r i c  t i t r a t i o n  cu rve  o f  
5 - f luoro-  8 - m e  re  aptoquinol inc. 

At pH values  above and below the i so l ee t r i c  point ,  
the hydra ted  fo rm and the anhydrous  fo rm (RH) (which 
a re  p r a c t i c a l l y  undissoc ia ted)  are in equ i l i b r i um with 
the ionized and pro tona ted  fo rms  of the r eagen t s .  Since 
the ra t io  [RH �9 H20]/[RH ] for  di lute  solut ions  can be 
r ega rded  as cons tan t  and independent  of the pH and 
ionic s t r eng th  of the solut ion,  the concen t ra t ion  of 
the anhydrous  form of the r eagen t  need  not be taken 
into aecount.  

The acid d i s soc ia t ion  constant  of the pro tona ted  
form of the r e agen t  is 

KNH [RH" H20]. [H +] IR. :~  ' ( 1 )  

or  in the logar i thmic  fo rm 

IRH. H~O] 
PKN~:=pH-Iog [g H~.q (2) 

To ca lcu la te  JR-] and [RH2+ ] it  is  suf f ic ient  to d e t e r -  
m i n e  the concen t ra t ion  of the hydra ted  fo rm [RH �9 

�9 H20], alone. At a known total  
r e a g e n t  

[R-] = Ctot - [RH. H20] at pH > PHisoel ,  

[RH2 +] = C t o t -  [RH- H20] at pH < PHisoe I. 

To d e t e r m i n e  pKSH by the spec t ropho tomet r i c  
method,  a weighed sample  of the sodium sal t  of the 
r eagen t  was d i sso lved  in 2 ml  of water  and made up 
to 50 ml  in a m e a s u r i n g  f lask with a buffer  solut ion 
having the r e q u i r e d  pH and an ionic s t rength  of 0.01. 
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Fig.  5. Ioniza t ion  
cons tan t s  of 5- 
f l u o r o - 8 - m e r c a p -  
toquinol ine  as func-  
t ions  of the concen-  
t r a t ion  of ethanol: 

1) PKSH; 2)pKNH. 

Aceta te ,  bo ra te ,  or  HC1-KC1 buffer  m i x t u r e s  were  
used,  depending on the pH. The light absorpt ion  of 
the solut ion at the absorp t ion  m a x i m u m  of the hydra te  
approx ima te ly  in the cen te r  of the fall  of the curve  
of the fo rma t ion  of the hydra te  was m e a s u r e d  and 
the concen t r a t i on  of the hydra ted  (neutral)  fo rm was 
d e t e r m i n e d  f rom the above -men t ioned  ca l ib ra t ion  
graph.  The concen t r a t ions  [R-] and [RH2 ~] were  ca l -  
cu la ted  f rom Eqs. (3) and (4). The pH of the solut ion 
was checked p o t e n t i o m e t r i c a l l y  af ter  the opt ical  den-  
s i ty  had been m e a s u r e d .  The r e su l t s  of the d e t e r -  
m i na t i ons  a re  given in Tab les  2 and 3. 

Table  4 

Dis t r ibu t ion  Coeff ic ients  of 
5 - F l u o r o - 8 - m e r c a p t o q u i n o -  
l ine between Organ ic  Solvents  
and Wate r  (~ = 0.1) and the 
I soe l ec t r i c  Poin t  ( T e m p e r a -  

tu re  20 • 0.5 ~ C). 

S o l v e n t  D i e l e c t r i c  
c o n s t a n t  K d is t  

1.94 130+__ 10 
2.24 ~ 700 
2,28 ~ I300 
5.05 ~ 1500 

Isooctane 
CC14 
C~I% 
CHCh 

c) P o t e n t i o m e t r i c  method.  A weighed sample  of 
the sodium sa l t  of 5 - f l u o r o - 8 - m e r c a p t o q u i n o l i n e  (10 -  
15 mg) was  d i sso lved  in 26 ml  of wa te r  and t i t r a t ed  
with 0 . 2 - 0 . 4  N hydroch lo r ic  acid us ing  the appara tus  
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Fig.  6. Ex t rac t ab i l i t y  of 5 - f luo ro -8 -mercap toqu ino l ine  with 
organic  solvents  as a function of the pH of the aqueous phase:  

1) benzene; 2) isooctane.  

mentioned above. The t i t ra t ion  curve is shown in 
Fig.  4. Between points 1 and 2, the 5 - f l u o r o - 8 - m e r -  
captoquinolinium ion is  being t i t ra ted .  The yel low 
color  of the solution gradual ly  becomes  orange because  
of the conversion of the ion CgI-IsFNS- (R-) into the 
hydrate  CsI-~FNSH �9 H20 (RH. H20). At point 3, the 
CsHsFNS- ion has been complete ly  des t royed .  This  
point is  the i s o e l e c t r i c  point where  the reagent  ex is t s  
in the form of the hydrate  in equi l ibr ium with the 
anhydrous form. In the range f rom point 3 to point 
4, the format ion of the ion CgH6FSNH+ (RH2) takes  
place  and the solution gradual ly  becomes  yellow again. 
At point 2, half the CgI-I6FN- ion is neu t ra l i zed ,  i . e . ,  
half the amount of 5 - f luoro -8 -mercap toqu ino l ine  taken 
is p re sen t  in the form of CsHsFNS- and half  in the 
neu t ra l  form (hydrate plus anhydrous form),  so that  
PKSH = pH. In addition to the graphica l  method,  a 
numer i ca l  method was a lso  used in the range of the 
buffer region.  Numerous de te rmina t ions  gave pKSH = 
7.41 + 0.03. 

To calcula te  the thermodynamic  ionizat ion constant  
with r e s p e c t  to the mercap to  group, we mus t  take 
into account the act ivi ty of the ions at the ionic 
s t rengths  of the solution under the exper imen ta l  con- 
dit ions 

PKsHt'pK$ ~l +log '~R" �9 ( 5 )  

To ext rapola te  the ionic s t rength  to ze ro ,  i . e . ,  to 
calcula te  the co r rec t ion  fac tor  for  the ac t iv i ty  of the 
R-  ions at a given ionic s t rength,  we may  use the 
Debye-H[ickel fo rmula  (provided that p does not ex-  
ceed 0.01). 

los ~ = 0.506~'~ ( 6 ) 

The spec t rophotomet r ic  de te rmina t ions  were  c a r r i e d  
out in buffer solut ions with p = 0.01. Calculat ion by 
the Debye-Htickel  fo rmula  gives a co r rec t ion  fac tor  
of 0.05. Thus, the logar i thm of the thermodynamic  
ionization constant  is  

p K s  it t ffi 7.44 § 0.05 = 7.49 • 0.02. 

The thermodynamic  value of PKNH cannot be ca l -  
culated because of the neces s i t y  of an ionic s t rength  
of the aqueous solution g r ea t e r  than 0.01. 

The i soe l ec t r i c  point is 

pKs]~;-~pK~;H 7.44+1,97 4 70 
p H  isoel  2 =J = " " 

These  r e s u l t s  a re  in good ag reemen t  with those ob- 
ta ined f rom the range of format ion  of the hydra te  of 
5 - f luo ro -8 -mercap toqu ino l ine .  

The influence of the concentra t ion of ethanol  on 
the ionizat ion constants  pf 5 - f l u o r o - 8 - m e r c a p t o q u i n -  
oline i s  shown in Fig .  5. The values  of PKSH at 
va r ious  concent ra t ions  of ethanol were  de t e rmined  
po ten t iomet r i ca l ly  and those of PKNH spee t rophoto-  
m e t r i c a l l y .  

Dependence of the ex t r ac t ab i l i t y  of 5 - f l u o r o - 8 -  
m e r c a p t o q u i n o l i n e  by organic  s o l v e n t s  on the pH of  
the aqueous phase .  Two m i l l i l i t e r s  of an aqueous 
solution of the sodium sa l t  of 5 - f l u o r o - 8 - m e r c a p t o q u i n -  
oline was added to a s epa ra t ing  funnel containing 20 
ml  of buffer  solution and the mix ture  was ex t rac ted  
with 10 m l  of benzene or  isooctane with v igorous  
shaking for  4 rain. After  f i l t ra t ion  through a wad of 
cotton wool, the ex t rac t  was m e a s u r e d p h o t o m e t r i c a l l y  
at the absorpt ion  maximum (in benzene 338 nm, in 
isooctane 341 nm). As can be seen f rom Fig.  6, the 
range of quanti tat ive ext rac t ion  (hor izontal  sec t ions  
of the curves)  is  g r e a t e r  in the case  of benzene (pH 
0.7-8.3)  than in the case  of isooctane (pH 1.8-7.5)  
because  of the be t t e r  solubi l i ty  and higher  d is t r ibut ion  
coeff ic ient  of the reagent  in benzene. The cen te r  of 
the sect ion of quanti tat ive ext rac t ion  on the pH sca le  
is  the i s o e l e c t r i c  point. F r o m  the range of ex t rac t ion  
with benzene,  a value pHisoe 1 = 4.5 was obtained,  and 
in the case  of isooctane a value pHisoe 1 = 4.65. These 
f igures  ag ree  s a t i s f ac to r i l y  with the value ca lcu la ted  
f rom the ionizat ion constants .  

Dis t r ibut ion in aqueous p h a s e - - o r g a n i c  solvent  
s y s t e m s .  As has been mentioned above, in aqueous 
solut ions at the i s o e l e c t r i c  point 5 - f l u o r o - 8 - m e r c a p t o -  
quinoline exis t s  to a cons iderab le  extent in the hy- 
dra ted  form. However ,  in wate r  i m m i s c i b l e  organic  
solvents  the reagent  p a s s e s  into the anhydrous form.  

Aqueous solutions of the reagent  contain not only 
the anhydrous form [RH] and the hydrated form [RH �9 
�9 H20 ] but also the ions [RH2 +] and [R-].  The d i s t r i bu -  
tion coeff icient  is  exp re s sed  by the equation 

IRH]o 

where  [RH]0 is  the mo la r  concentrat ion of 5 - f l d o r o - 8 -  
mercaptoquinol ine  in the organic  solvent and ~[R]H20 
is the sum of the m o l a r  concentra t ions  of all  the fo rms  
mentioned in the aqueous phase [RH. H20 ] + [RH] + 
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+ [RH2+ ] + [R-].  Solutions of 5 - f l u o r o - 8 - m e r c a p t o q u i n -  
oliue in buffer  m i x t u r e s  (p = 0:15) with PHisoe 1 were  
shaken v igorous ly  for  5 rain with organic  solvents .  
Because  of the high value of Kdis t ,  a r a t io  of aqueous 
phase to ex t r ac t an t  of 5:1 was used,  and the l ight  ab-  
sorp t ion  of the aqueous phase af ter  ex t rac t ion  was 
m e a s u r e d  at the m a x i m u m  at 279 nm.  At la rge  va lues  
of Kdis t ,  cons ide rab l e  v a r i a t i o n s  in the individual  
e x p e r i m e n t s  were  found. The r e s u l t s  given in Table  
4 a re  the m e a n s  of s e v e r a l  de t e rmina t ions .  It may  
appa ren t ly  be deduced f rom the r e s u l t s  obtained that 
the d i s t r ibu t ion  coeff ic ient  i n c r e a s e s  with an i n c r e a s e  
in the po la r i ty  of the organic  so lvent  a n d i s  a lso g r e a t e r  
for  so lvents  havin~ ~-bonds  or a toms with unsha red  
e l ec t ron  p a i r s  (halogens).  
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