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Summary. Chemist ry ,  sal idiuret ic ac t iv i ty  and m e c h a n i s m  of act ion of 3-amino-l-(3,  4-d ichloro-e-methyl -benzyl ) -2-  
pyrazol in-5-one (Bay g 2821), a new diuretic,  are descr ibed.  Owing to  the  ini t ial  rapid  onse t  of ac t iv i ty ,  the  reserve in 
capac i ty  and the  addi t ional  long dura t ion  of ac t iv i ty ,  th is  subs tance  represen t s  a p o t e n t  diuret ic  and an t ihype r t ens ive  
agent .  

The  diure t ics  in use a t  the  p resen t  t ime  m a y  be classified 
according to the i r  i n t ens i ty  of ac t iv i ty  in to  compounds  
wi th  h igh  ceiling ac t iv i ty  and those  wi th  low ceiling 
ac t iv i ty .  Diuret ics  w i th  low ceiling ac t iv i ty ,  to which  all 
th iaz ides  2, 3 and  re la ted  compounds  such  as chlor thal i -  
done ~, 5, c lopamide  6, ~ and mefruside  s, 9 belong,  have  a 
dose effect  curve  wi th  a p la teau  in the  t he rapeu t i c  dosage 
range.  Their  m a x i m u m  effect, above  which  no increase in 
ac t iv i ty  is possible,  is mos t ly  weak. A grea t  a d v a n t a g e  
of these  c o m p o u n d s  is the  normal ly  p r o t r a c t e d  dura t ion  
of act ion.  
In  con t r a s t  to  this ,  diuret ics  wi th  h igh  ceiling ac t iv i ty  
such as e tac ryn ic  acid 1~ furosemide12,13 and b u m e t a -  
n ide  14,15 exhib i t  an  a lmos t  l inear dose effect  curve w i t h o u t  
a p la teau  ill t he  wel l - to lera ted  dosage range.  An increase 
in dosage leads accordingly  to an increase in action.  This 
effect  is called a reserve in capaci ty .  Thei r  d i sadvan tage  
is a shor t  du ra t ion  of action.  Fu r the rmore ,  a f ter  the  
ac t iv i ty  has  subsided,  t he  excre t ion  ra te  sinks t empora r i ly  
below contro l  values  (the r ebound  phenomenon) .  
Our research  t a rge t  was a subs tance  hav ing  b o t h  a 
reserve in capac i ty  and  a p ro t r ac t ed  dura t ion  of ac t iv i ty .  
Whi le  i t  did no t  seem to be ve ry  promis ing  to seek com- 
pounds  wi th  t he  desired act iv i ty-prof i le  wi th in  k n o w n  
subs tance  classes, such as uracils, o rganomercu ry  com- 
pounds ,  a ry loxyace t ic  acid der iva t ives  and su lphon-  
amides ,  we concen t r a t ed  on the  search for new act ive  
classes. In  this,  cer ta in  proper t ies  such  as ampho te r i c  
cha rac te r  and  s t ruc tu ra l  fea tures  - for example  amidine  
groupings  - served  as guide lines. 
A few years  ago, in t he  course of th is  work  program,  we 
found  a new class of compounds  which  was s t rongly  
diure t ic  in ra t s  and  dogs:  the  3-amino-2-pyrazol in-5-  
ones is. No pharmacolog ica l  act ivi t ies  h a d  previous ly  been 
r epo r t ed  for th is  class. In  an imal  exper iments ,  one of the  
m o s t  ac t ive  der iva t ives  was found  to be 3-amino-I -  
(3, 4-d ichloro-x-methyl -benzyl ) -2-pyrazol in-5-one  17 (Bay 
g 2821) and  th is  was selected for clinical studies.  The 
chemis t ry ,  sal idiuret ic ac t iv i ty  and  m e c h a n i s m  of act ion 
of B a y  g 2821 are discussed in the  following. 
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Fig. 1. Synthesis of Bay g 2821. 

Bay g 2821 

Chemis t ry :  The synthes is  of B a y  g 2821 (3) was carr ied 
out  according to a k n o w n  m e t h o d  is by  react ion of 
x -methy l -3 ,4 -d ich lo ro-benzy l -hydraz ine  (2) wi th  e thy l  
f l -amino-f l -e thoxy-acryla te  (I) (figure 1). The subs tance  

Chemical and physical properties of Bay g 2821 

Molecular formula CllHnCI~N30 . 1/= H~O 

Molecular weight 281.1 with 1/2 H=O 
272.2 without 1/2 H20 

Elemental analysis C H N 

calculated 46.99 4.30 14.95 
found 46.8 4.4 14.9 
pK (lost) 9.3 
log P (octanol/water) 2.29 

CI O 

25.22 8.54 
25.1 8.2 
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crysta l l i ses  as a h e m i h y d r a t e .  T he  m o s t  i m p o r t a n t  chemi-  
cal  and  phys ica l  p roper t i e s  of B a y  g 2821 are s u m m a r i z e d  
in t he  tab le .  A n o t e w o r t h y  cha rac te r i s t i c  of th i s  new d iure t ic  
is i ts  a m p h o t e r i c  cha rac te r .  B a y  g 2821 has  5 possible  t au -  
t omer i c  forms b u t  exis ts  p r e d o m i n a n t l y  ill t h e  2-pyrazol in-  
5-one fo rm ( 'CH-form' )  in  non -po l a r  solvents .  This  t a u t o -  
m e r  is the  only one found  by  N M R - s p e c t r o s c o p y  in 
ch lo ro fo rm solution.  In  p ro t ic  solvents ,  a m i x t u r e  of t he  
5 -hydroxy-pyrazo le  fo rm ( 'OH-form ' I  a n d  t he  3-pyra-  
zol in-5-one form ( 'NH-fo rm ' )  is found.  By X - r a y  s t ruc-  
t u r e  analysis ,  i t  h a s  been  shown  t h a t  B a y  g 2821 exists  
in  the  2-pyrazol in-5-one  form in t he  c rys ta l  lattice~". I n  
c o m p a r i s o n  to furosemide,  B ay  g 2821 ha s  a h ighe r  p K  
va lue  and  is cha rac t e r i zed  b y  more  l ipophi l ic  proper t ies .  
Sa l id iure t ic  a c t i v i t y :  The  t h r e sho ld  dose of B a y  g 2821 in 
t he  dog is 0.1 m g / k g  p.o. W i t h  increas ing  dosage,  t he  ac t ion  
increases  a lmos t  l inearly.  The  chlor ide  a n d  sod ium ex- 
c re t ion  ra t e s  are inf luenced  mos t  s t rong ly ;  p o t a s s i u m  to 
a lesser ex t en t .  B i c a r b o n a t e  excre t ion  is p rac t ica l ly  un-  
affected.  B a y  g 2821 is more  ac t ive  t h a n  furosemide  in 
t he  dog 20. In  a d d i t i o n  to  the  h igh  cei l ing ac t iv i ty ,  B a y  
g 2821 also has  a long d u r a t i o n  of ac t ion .  In  f igure 3 t he  
a c t i o n / t i m e  re l a t ionsh ip  for B a y  g 2821 in t he  dog is 
shown.  Here  t h e  v o l u m e  losses due  to  saluresis  were 
replaced  b y  an  infus ion  careful ly  m a t c h e d  to t he  excre- 
t i on  ra te .  

Dose effect curve (dog) 
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Fig. 2. Salidiuretic activity of Bay g 2821; dose effect curve in dog. 

The  g r a p h  shows t h a t  t he  ac t ion  of B a y  g 2821 is of r ap id  
onse t  a n d  subsides  on ly  slowly. The  in i t ia l  va lue  is n o t  
r ega ined  even  a f te r  180 min.  I n  compar i son  t he  ac t ion  of 
fu rosemide  has  subs ided  a f t e r  90 min ,  u n d e r  t he  same  
e x p e r i m e n t a l  condi t ions .  
M e c h a n i s m  of ac t ion :  S tudies  on  t he  i n t r a r e n a l  haemo-  
d y n a m i c s  h a v e  s h o w n  t h a t  B a y  g 2821 works  v ia  an  
i n h i b i t i o n  of t u b u l a r  r e a b s o r p t i o n  a n d  n o t  b y  increased  
f i l t r a t ion  ~1. The  inu l in  c learance  r em a i ns  una f fec ted  b y  
B a y  g 2821, the  P A H  c learance  is increased.  I n  o rder  to  
a sce r t a in  the  si te  of ac t ion  of B a y  g 2821, t he  ne t  flow- 
b a c k  of osmot ica l ly  free w a t e r  (TCH2o) was s tud ied  

(figure 4). U n d e r  osmot ic  diuresis  w i t h  increas ing  v o l u m e  
of mann i to l ,  TCH~o r ema ins  a l m o s t  unchanged .  Af t e r  i,v. 
i n j ec t ion  of i m g / k g  B a y  g 2821, t he  u r i n e / m i n  v o l u m e  
increases  more  r ap id ly  t h a n  Cosmol. Here  T C ~ o  becomes  
smal le r  a n d  U/Posmol a l m o s t  1, This  m e a n s  t h a t  t he  in- 
crease in diures is  caused  b y  B a y  g 2821 is isotonic.  F r o m  
this  m a y  be deduced  t h a t  B a y  g 2821, like e t ac ryn i c  acid 
a n d  furosemide,  i nh ib i t s  t he  sod ium t r a n s p o r t  a t  t he  
m e d u l l a r y  sec t ion  of the  a scend ing  l imb of t he  Hen l e ' s  
loop. 

Time-response curve with volmne substitution (dog) 
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Fig. 3. Time-response curve with volume substitution (dog) for Bay 
g 2821. 
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Fig. 4. Mechanism of action of Bay g 2821�9 
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