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Isolation of Homogent is ic  Acid from Urine of 
Alcaptonuric Cases by Means of an Anion-  

Exchanger 

Syn the t i c  p repa ra t ion  of homogent i s ic  acid (2,5-di- 
h y d r o x y p h e n y l a c e t i c  acid, HA),  sui table  for p roduc t ion  
on a p repa ra t ive  scale, was no t  descr ibed unt i l  the  year  
1949 by  ABBOTT 1. The to ta l  yield of his mul t i s t ep  syn- 
thes is  does no t  exceed 40%. 

A p p r o x i m a t e l y  5 g of H A  a day  is excre ted  in the  urine 
of a lcaptonur ic  pa t ien ts .  Isola t ion procedures ,  using 
e i ther  d i rect  p rec ip i ta t ion  of spar ingly  soluble H A  lead 
sal t  2 or HA e ther  ex t rac t ion  3, do no t  yield reliable or 
reproducible  results.  Therefore  a new ion-exchange  me th -  
od was  developed,  useful for HA p repa ra t ion  in even 
larger quant i t i es  wi th  good yield f rom the  urine of 
a lcaptonur ic  pa t ients .  

H A  preparation from alcaptonuric urine. Weakly  basic 
po lycondensa te  Anex  MFD in ace ta te  cycle (produced by  
the  Research  Ins t i t u t e  for Syn the t i c  Raisins,  Pardubice ,  
Czechoslovakia) has been  used in all operat ions .  I t  takes  
up only  the  free dissociated acids p resen t  in urine. The 
resul ts  of expe r imen t s  wi th  a lcaptonur ic  urine acidified 
to var ious  degrees show t h a t  a p H  of 4 to 5 is mos t  ad- 
vantageous .  U n d e r  these condi t ions  HA is still d issociated 
enough  (its p K  ~ 4.4), b u t  is no t  ye t  subjec t  to sponta-  
neous oxida t ion  by  a tmospher ic  oxygen.  

Ur ine  of a lcaptonur ic  pa t i en t s  was p rese rved  by  s t rong  
acidif icat ion at  the  t ime  of i ts  collection. The p H  was 
ad jus ted  at  4 to 5 before HA isolation. The urine was 
placed at  a flow veloci ty  of 100 ml /h  on a c o h n m  (3.6 �9 25 
cm) filled wi th  ground Anex  M F D  (particle size 0.2-0.6 
mm,  ace ta te  cycle). The capac i ty  of this  column a m o u n t e d  
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pH influence upon HA absorption. 250 ml urine, containing 570 n'g 
HA, adjusted to different pH, was passed through the columns 
(0.8 �9 10 cm) filled with Anex MFD (particles 0.125-0.20 mm, acetate 
cycle, flow velocity 0.25 ml/ufin) and the quantity of bound HA was 

determined. 

to  20 g HA. The H A  absorp t ion  is quan t i t a t i ve  up to  60% 
of sa tura t ion .  If  a q u a n t i t y  cor responding  to  the  co lumn 
capac i ty  is p laced on the  column, up to 90% H A  is stil l  
bound.  

E lu t ion  in the  rout ine  work  was carr ied ou t  b y  2500 ml 
5 M  acetic acid. This  a m o u n t  is suff icient  for t ak ing  up 
app rox ima te ly  75% of the  bound  H A  while the  co lumn 
is regenera ted  for fu r the r  use a t  the  same time. 

H A  co n t en t  in the  urine, as in the  eluates,  was  de ter -  
mined  by  iodometr ic  t i t r a t ion  4. 

A n  example o/ the treatment o[ the eluate. The e luate  
(2550 ml) con ta in ing  14.5 g H A  was  concen t r a t ed  b y  dis- 
t i l la t ion under  reduced  pressure.  The dark  oily dis t i l la t ion 
residue (150 ml) was di luted wi th  wa te r  (300 ml) and  
neut ra l ized  by  the  addi t ion  of solid sod ium b ica rbona te  
to p H  5. Af ter  heat ing,  a 20% molar  excess of lead ace ta te  
was added  and the  mix tu re  was cooled. The prec ip i ta te  
was  sucked off, recrysta l l ized f rom wa te r  and  dr ied a t  
110 ~ The yield of pure  lead homogen t i s a t e  (CsHTO4)2pb 
was 18.0 g (76%). 

H A  was set  free by  means  of a ca lcula ted  a m o u n t  of 7 N  
sulphur ic  acid. The t races  of lead and the  p igmen ted  im- 
puri t ies  were r emoved  f rom the  s l ight ly  b rownish  solut ion 
by  pass ing it t h r o u g h  the  co lumn filled wi th  Dowex  50 �9 4 
(H cycle, co lumn 1 �9 15 cm). The eff luent  was concen t r a t ed  
in iner t  a tmosphe re  under  reduced pressure  up to  crys ta l -  
l ization. 6.3 g of qui te  pure  H A  was formed.  (The p u r i t y  
was checked by  s p e c t r o p h o t o m e t r y  5 and  by  p a p e r  chro-  
ma tography . )  A fu r the r  2.9 g H A  were ob ta ined  f rom the  
m o t h e r  liquor. The to ta l  yield of HA a m o u n t e d  to  9.2 g 
(63.5%), calcula ted for its con ten t  in the  effluate~. 

Zusammenfassung. Die Homogent i s ins~ure  liess sich aus 
a lkap tonur i schem H a r n  selekt iv am schwach  bas ischen 
An ionenaus tausche r  Anex  adsorbieren.  Nach  der  E lu t ion  
mi t  Hilfe yon  5 M  Essigs/iure be t rug  die Ausbeu te  60%. 
Die Methode  ist auch im pr~iparativen Ausmass  gut  durch-  
f i ihrbar.  
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