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sau l  p o u r  celui du  compos4 11 b dans  lequel,  malgr6  un  
t e m p s  de rCaction pro long4  et une  q u a n t i t 6  doub le  d ' ac ide  
p ic r ique  il n ' a  pu  dCpasser 25%. - SchCma 2. 

P a r  ail leurs,  les cCtones 5a et 5b  (0,015 M) on t  6t6 
condens6es  selon la t e c h n i q u e  de F r i e d l a e n d e r  modif i6e  
p a r  KEMPTER et  al. 9,s soft avec  le c h l o r h y d r a t e  d ' o r t h o -  
a m i n o b e n z a l d C h y d e  ~~ soft  avec  le c h l o r h y d r a t e  d ' o r t h o -  
aminoacCtophCnone  (0,01 M) ~ 140 ~ p e n d a n t  1/2 h. La  
dCcomposi t ion  du mClange rCact ionnel  p a r  l ' a m m o n i a q u e  
dilu6e e t  la pu r i f i c a t i on  du  rCsidu p a r  c h r o m a t o g r a p h i c  
sur  gel de silice (61ution au benz4ne)  p e r m e t  d 'accCder  aux  
quinol4ines  1 2 a  et  1 2 b  (rdt.  60%)  et  aux  quinolCines 
13a et  1 3 b  (rdt.  75%)  - Sch6ma  3. 

Les c o n s t a n t e s  p h y s i q u e s  des h6t6rocycles  azot6s  
o b t e n u s  dans  ce t r a v a i l  son t  col lat ionnCes dans  les 
T a b l e a u x  I e t  I I .  Les d i f f6rentes  s u b s t a n c e s  d6cr i tes  d a n s  
ces T a b l e a u x  fon t  d 'ores  et  d6j~ l ' ob j e t  d ' u n e  6 tude  q u a n t  

leur  6ventue l le  ac t iv i t6  sarcomogCne chez la  souris  p a r  
vole sous cu t an6e  n ;  les r6su l t a t s  de ces e x p 6 r i m e n t a t i o n s  
b io logiques  se ron t  r appo r t6 s  p a r  ail leurs.  

Summary. Some f luoro de r i va t i ve s  of ~ l ]benzoth io-  
pyrano~4,3-b] indoles  and  6H~l]benzoth iopyrano~4,3-b]  
qu ino l ines  h a v e  s h o w n  carc iuogenic  ac t iv i t i e s  in  r ega rd  to  
t h e  f luor ine  pos i t ion  ; we t h o u g h t  i t  i n t e r e s t i ng  to  p r e p a r e  
some t r i f l u o r o m e t h y l  ana logs  of t he re  c o m p o u n d s  to  
s t u d y  the  biological  ac t iv i t i e s  and  to com pa r e  w i t h  o the r  

c o m p o u n d s  of t he  same  family .  I n  t he  p r e s e n t  work,  we 
r e p o r t  t h e  syn thes i s  of 7 - t r i f l uo rome thy l  a n d  8-tr i f luoro-  
m e t h y l  E1] th iochroman-4-one  a n d  some [1]benzothio-  
pyranoE4,3-b]indoles a n d  quinol ines  s u b s t i t u e d  in  3 or 
4 pos i t ion  wh ich  h a v e  been  o b t a i n e d  f rom these  two 
ketones .  
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A Hi ther to  U n d e s c r i b e d  P i g m e n t  F o u n d  in H u m a n  U r i n a r y  Uric  Acid  S t o n e s  

An acc iden ta l  o b s e r v a t i o n  in u r i n a r y  s tone  ana lys i s  led 
to  s y s t e m a t i c  s tud ies  of a pecu l ia r  p igmen t .  W h e n ,  in  
J u n e  1971, I ana lyzed  in a r o u t i n e  w a y  a powdered  p a r t  of 
a pea-sized,  b r i ck red  s tone  w i t h  boi l ing  hydroch lo r i c  
acid, t he  s tone  m a t e r i a l  r e m a i n e d  undisso lved ,  b u t  the  
f luid was s t a ined  p ink .  Obv ious ly  I was  dea l ing  w i t h  a 
uric acid s tone,  because  i t  d issolved comple t e ly  in boi l ing  
alkali .  B u t  now t h e  color of t he  a lka l ine  f luid was a m b e r -  
yellow. Renewed  ac id i f ica t ion  p roduced  aga in  t he  fo rmer  
p i n k  co lo ra t ion  and,  a t  t he  same  t ime,  p r e c i p i t a t i o n  of 
large, beau t i fu l l y  p i n k  s t a ined  c rys ta l s  of ur ic  acid 
(KLEEBERG1). I t h e n  be l ieved t h a t  th i s  dye  was urorosein ,  
for two reasons  : 1. i ts  exce l len t  so lub i l i ty  in  a m y l  a lcohol  
and  2. t h e  a b o v e  descr ibed  co lor -change  d e p e n d e n t  on  t he  
p H  of t he  m e d i u m  (~(Lt~EBERG, WARSKI a n d  SHALITIN2). 
L a t e r  s tud ies  p r o v e d  t h i s  a s s u m p t i o n  to be  wrong.  
The  new a n a l y t i c a l  a p p r o a c h  will  be  r epo r t ed  here.  

Material and methods. The  u r i n a r y  h u m a n  s tones  were 
o b t a i n e d  f rom var ious  sources.  P a r t s  of 18 pu re  ur ic  acid 
calcul i  and  of 150 ca lc ium oxa la te  p h o s p h a t e  s tones  
(whose chemica l  compos i t i on  h a d  been  d e t e r m i n e d  b y  
rou t i ne  q u a l i t a t i v e  analysis)  were powdered  a n d  boi led 
w i t h  2-3 ml  of an  8% sod ium h y d r o x i d e  so lu t ion  for  a t  
leas t  1 rain,  cooled to room t e m p e r a t u r e  a n d  acidif ied w i t h  
3 ml  of a 10% hydroch lo r i c  acid.  Those  spec imens  wh ich  
p roduced  a d i s t i nc t  yel low color in  t he  a lka l ine  f luid and,  
wh ich  a f t e r  ac id i f i ca t ion  caused  a p i n k  s ta in ,  were t a k e n  
as su i t ab l e  for f u r t h e r  e x a m i n a t i o n .  Of t h e  168 calculi,  
on ly  4 ur ic  acid s tones  showed  t he  desi red reac t ion .  Two 
smal l  concre t ions  were d iscarded .  The  r e m a i n i n g  two  (2.5 g 
and  2.3 g respec t ive ly)  were used as t h e  m a t e r i a l  for t h e  
fol lowing procedure ,  wh ich  follows essent ia l ly  a m e t h o d  
b y  I ~ U ~ Z L g  3. 

The  2 calcul i  we igh ing  t o g e t h e r  4800 m g  were powdered  
a n d  twice  e x t r a c t e d  w i t h  boi l ing  m e t h a n o l  for 10 rain.  
A f t e r  cooling t he  r e su l t i ng  deep yel low fluid was r ap id ly  
f i l te red  twice  u n d e r  r educed  pressure ,  a n d  t h e n  t he  

c o m b i n e d  f i l t r a tes  e v a p o r a t e d  to  d ryness  in  a v a c u u m  
r o t a t i o n  e v a p o r a t o r  a t  38~176 The  res idue  was dis- 
so lved in  a m i x t u r e  of 20 m l  e t h a n o l - m e t h a n o l  (1:1) a t  
room t e m p e r a t u r e ,  f i l t e r ed , and  aga in  dr ied in a v a c u u m  
r o t a t i o n  evapora to r .  

The  powdered  s tone  res idue  f rom the  m e t h a n o l  
e x t r a c t i o n  was r e - e x t r a c t e d  w i t h  abso lu t e  e t h a n o l  in  an  
iden t ica l  procedure .  The  2 dr ied orange-ye l low res idues  
f rom the  m e t h a n o l  and  e t h a n o l  so lu t ions  were  each  
dissolved in 2 ml  of w a r m  abso lu te  e t hano l  a n d  sub jec t ed  
to t h i n  l ayer  c h r o m a t o g r a p h y  (TLC) on  sil ica-gel glass 
p la tes  (E. Merck,  0.25 m m ;  No. F 254). The  e luen t  was  a 
m i x t u r e  of ch lo ro fo rm-ace tone -e thano l  (2 : 1 : 1). Accord ing  
to  t h e  m e t h o d  of KUENZLE3 t h e  p la t e s  were r u n  for 2 h, 
dr ied  a n d  r e - run  for f u r t h e r  11/2 h. 

A v e r y  l igh t  v io le t  l ine 1 m m  b r o a d  a p p e a r e d  a t  t he  
t op  of b o t h  p la t e s  as well  as a v e r y  f a i n t  p i n k  b r o a d e r  zone 
w i t h o u t  def in i te  borders ;  b o t h  b a n d s  were discarded.  The  
m a i n  c h r o m a t o g r a p h i c  f r ac t ion  was a 3 cm b r o a d  orange-  
yel low b a n d .  I t  was  r e m o v e d  f rom t h e  2 p la t e s  and  se- 
p a r a t e l y  e x t r a c t e d  w i t h  a b o u t  30 ml  m e t h a n o l - e t h a n o l  
(1:1) for  severa l  hou r s  a t  r oom t e m p e r a t u r e ,  us ing  a 
m a g n e t i c  s t i r rer .  The  f luids  were twice  f i l te red  u n d e r  
r educed  pressure  a n d  f ina l ly  c o n c e n t r a t e d  to  a b o u t  5 ml  
in  a v a c u u m  r o t a t i o n  evapora to r .  These  deep yel low 
fluids were used for  chemica l  spo t  t e s t s  and  phys ica l  
e x a m i n a t i o n s .  The  chemica l  spo t  t es t s  were m a d e  on  
f i l te r  p a p e r  w i th  c o n c e n t r a t e d  mine ra l  acids a n d  glacial  
acet ic  acid. Tes ts  were also pe r fo rmed  for  b i l i rub in  w i t h  
F o u c h e t ' s  r e a g e n t  and  w i t h  iodine  so lu t ion ;  for uro- 
b i l inogen  w i t h  E h r l i c h ' s  a l dehyde  r eagen t  a n d  for  uro- 
bi l in  w i t h  Schles inger ' s  z inc -aze ta t e  reagen t .  
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The  3 phys i ca l  examina t i ons ,  n a m e l y  m a x i m u m  ab-  
so rp t ion  spec t roscopy  (MAS), I R -  a n d  mass  spec t roscopy  
(MS) were m a d e  w i t h  t h e  m e t h a n o l  e x t r a c t  only. The  
e thano l  e x t r a c t  was  e x a m i n e d  for m a x i m u m  a b s o r p t i o n  
spect roscopy.  

t~esults. Chemica l :  T he  deep yel low color of t he  
so lu t ion  spots  was  changed  to p i n k  b y  t he  appl ied  acids. 
C o n c e n t r a t e d  n i t r i c  acid p roduced  a p i n k  p e r i p h e r y  b u t  
the  cen t re  was  s t a ined  d i s t inc t ly  blue.  Tes ts  for b i l i rubin ,  
u rob i l in  a n d  for u rob i l inogen  were nega t ive .  T he  p i g m e n t  
was  soluble  in  water ,  m e t h a n o l ,  e t h a n o l  a n d  especial ly  
in a m y l  alcohol.  There  were no  di f ferences  in the  out -  
come of t he  descr ibed  t e s t s  b e t w e e n  t he  m e t h a n o l  a n d  
the  e t h a n o l  ex t rac t s .  

Phys i ca l :  The  MA S of t he  a lka l ine  f luid was 432 n m  
and  a f te r  ac id i f ica t ion  476 rim. T he  I R - s p e c t r u m  showed 
CO- a n d  N H - g r o u p s ;  t h e  mass  s p e c t r u m  showed a p e a k  
a t  229. 

Discussion. The  a n a l y t i c a l  p rocedures  p r o v e d  t he  
presence  of a pecul ia r  p i g m e n t  in  on ly  4 pu re  ur ic  acid 
s tones  a n d  n o t  in  t h e  14 o the r  pu re  t r i - o x y - p u r i n e  
calcul i  or in  t he  150 o x a l a t e - p h o s p h a t e  concre t ions .  The  
4 p a t i e n t s  who  h a d  been  hosp i ta l i zed  for s tone  ope ra t ion  
h a d  no t  been  t r e a t e d  w i t h  co lor -produc ing  drugs  or fed 
w i t h  large a m o u n t s  of specific food wh ich  m i g h t  h a v e  
i m p a r t e d  t he  s t a in  to  t h e  concre t ions .  One mus t ,  therefore ,  
a ssume t h a t  t h i s  pecu l ia r  p i g m e n t  o r ig ina t ed  f rom me ta -  
bolic processes  in t h e  h u m a n  b o d y  a n d  was excre ted  b y  t he  
kidneys .  

Our  f i rs t  a s s u m p t i o n  ~ t h a t  t h i s  u r i n a r y  n a t u r a l  dye  
in t he  calculi  m i g h t  be  urorose in  was based  on  3 fac t s :  
1. t h e  easy  so lub i l i ty  in  amy l  alcohol,  2. i ts  p i n k  color in an  
acid m e d i u m  and  i ts  a m b e r  yel low in a n  alkal ine,  3. i ts  
p r o p e r t y  to  s t a in  c rys ta l s  of ur ic  acid p ink .  Urorose in  is 
a po lymer  of a n  e-/3-di-indolyl m e t h e n e  (vo~  DOBE- 
NECI~4). I t s  MAS of 535 nm,  as well  as i ts  molecu la r  
weight ,  are  aga ins t  t he  idea  t h a t  our  p i g m e n t  is a der iv-  
a t i ve  of indole.  

The  mass  s p e c t r u m  of 229 exclucles all  t e t r a p y r r o l e s  
(bi l i rubin,  urobi l in)  as t h e  s t a in ing  agent .  On t he  o t h e r  
hand ,  a molecu la r  we igh t  of 229 a n d  t he  presence  of CO 
a n d  of N H - g r o u p s  shown  b y  t h e  I R - s p e c t r u m  m i g h t  be  
cons i s t en t  w i t h  t h e  a s s u m p t i o n  t h a t  our  p i g m e n t  could 

be a d i -pyr ro le ;  more  specif ical ly  oI t h e  Neo- type  (an 
oxo-d i -pyr ro le  m e t h e n e  w i t h  a t  leas t  i v i n y l  group (yon  
DOBENECt~5). C o m p o u n d s  of such  chemica l  con f igu ra t ion  
show spec t roscopica l ly  a sh i f t  to  h ighe r  a b s o r p t i o n  
m a x i m a  in a n  acid mi l ieu  t h a n  in a n  alkal ine,  as has  been  
shown b y  Nlct~oI. and  MO~EI~L ~ for  c e r t a i n  b i l i r u b i n  
de r iva t ives .  Such  a sh i f t  is also cha rac t e r i s t i c  for t h e  
p i g m e n t  descr ibed  here.  

There  are o the r  d i -pyr ro les  in  n o r m a l  and  pa tho log ica l  
urines.  WITH v m e n t i o n e s  u roch rome-B ,  t he  fflscins and  
t he  l eukans  Meso-bi l i fuscin,  a d i -pyrrole ,  a b r o w n  
p i g m e n t  ha s  been  descr ibed  b y  MOR*VEC s to  be soluble  
in glacial  acet ic  acid. However ,  t hese  di-pyrroles ,  as well  
as t h e  p e n t - d y o - p e n t  and  p r o - p e n t - d y o - p e n t  compounds ,  
p r e s e n t  qu i t e  o t h e r  chemica l  a n d  phys ica l  p rope r t i e s  t h a n  
does our  s tone  p i g m e n t  (YON DOBENXCKg) 

Zusammen/assung. Es wird  das  V o r k o m m e n  eines b i she r  
u n b e k a n n t e n  P i g m e n t e s  in H a r n s / i u r e s t e i n e n  beschr ieben .  
Chemisch  h a n d e l t  es sich wahr sche in l i ch  u m  eine Oxo-di-  
p y r r o l - m e t h e n - V e r b i n d u n g .  
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3,4-Dihydroxyphenylacetic acid (DOPAC): 
a Possible Endogenous Inhibitor of Indoleamine-N-Methylation in the Rat Brain 

I n  r ecen t  years ,  a n u m b e r  of i m p o r t a n t  obs e r va t i ons  
conce rn ing  t h e  occurrence  and  p roper t i e s  of a n  indole-  
amine-  a n d  c a t e c h o l a m i n e - N - m e t h y l a t i n g  e n z y m e  in 
m a m m a l i a n  b r a i n  h a v e  been  r epo r t ed  t-~. I t  seems to  be 
genera l ly  accep ted  t h a t  5 - m e t h y l t e t r a h y d r o f o l i c  acid 
serves as t he  m e t h y l  donor  for t h i s  e n z y m a t i c  reac t ion .  
Severa l  N - m e t h y l a t e d  m o n o a m i n e s  h a v e  been  imp l i ca t ed  
in t h e  ae t io logy of p sycho t i c  disorders*,  ~, 6. A s s u m i n g  t h a t  
th i s  h y p o t h e s i s  is va l id  a n d  t h a t  neuro lep t i c  d rugs  exe r t  
t h e i r  benef ic ia l  effect  on  psycho t i c  d isorders  b y  in te r fe r ing  
w i t h  these  subs tances ,  t h e r e  are a t  leas t  4 poss ible  ways  in  
wh ich  t h e y  m a y  ac t :  a) t h e y  m a y  i n h i b i t  t he  e n z y m e  
direct ly ,  b) t h e y  m a y  b lock  t h e  recep tors  on  w h i c h  N- 
m e t h y l a t e d  amines  poss ib ly  act,  c) t h e y  m a y  s t i m u l a t e  
t he  p r o d u c t i o n  or release of endogenous  subs t ances  wh ich  
i n h i b i t  t h e  enzyme,  a n d  d) t h e y  m a y  inf luence  t he  de- 
g r a d a t i o n  of N - m e t h y l a t e d  amines .  

The  a im  of t he  p r e s e n t  i n v e s t i g a t i o n  was to s t u d y  t he  
effects on  i n d o l e a m i n e - N - m e t h y l a t i o n  of 2 wel l -es tabl i sh-  
ed neuro lep t ics  and  of t he  2 endogenous  a m i n e  m e t abo l i t e s  

whose  concen t r a t i ons  in  t h e  b r a i n  are m o s t  spec tacu la r ly  
increased  b y  t h e  fo rmer  7, s. 

The  e n z y m e  was p r e p a r e d  accord ing  to  t h e  p rocedure  
descr ibed  b y  H s u  a n d  MANDELL ~, a n d  LADm~ON ~, 
t he  whole  b ra ins  of 50 ma le  Sp ragne -Dawley  a lb ino  r a t s  
we igh ing  200-250 g be ing  used for each  ba t ch .  The  b r a i n s  
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