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4 - H y d r o x y u r a z o l e  ~ 

Two an t i l eukemic  agents ,  guanazole  2, 3 (I) and  hydroxY-  
u rea  4 (II),  were r epo r t ed  to  possess s t r ik ing ly  s imi la r  
i n h i b i t o r y  effects on  D N A  syn thes i s  a n d  on  r ibonuc leo t ide  
r educ ta se  in L1210 l eukemia  cells 5. 4 - H y d r o x y u r a z o l e  
( I I I ,  N - h y d r o x y b i c a r b a m i m i d e ) ,  a c o m p o u n d  wh ich  
inco rpora t e s  b o t h  s t r u c t u r a l  f ea tu res  of I a n d  I I ,  has  been  
syn thes i zed  in th i s  l a b o r a t o r y  ~ 
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St i r r ing  a m i x t u r e  of 1,2-his ( e t h o x y c a r b o n y l ) h y d r a z i n e  
(IV), 2 eq. of h y d r o x y l a m i n e  a n d  sod ium h y d r o x i d e  in 
50% aqueous  m e t h a n o l  a t  r oom t e m p e r a t u r e  for 3 days  
gave,  a f te r  acidif icat ion,  60% yield  of 4 -hydroxyurazo le  
( I I I ) ,  m.p.  256-258 ~ (from H 2 0  ). (Calcd. for C 2 H 3 N 3 0 3 :  
C, 20.52; H, 2.58; N, 35.90; mol.  wt.  117. F o u n d ;  C, 20.27; 
H, 2.44; N, 36.06; m/e (M+) 117.) C o m p o u n d  I I I ,  wh ich  
was found  to  be v e r y  s t ab le  in  n e u t r a l  a n d  acidic aqueous  
solut ion,  gave  a c r imson  co lora t ion  w i t h  ferric chlor ide  
solut ion.  

I t  was  or ig inal ly  p o s t u l a t e d  t h a t  c o m p o u n d  I I I  was  
fo rmed  v ia  t he  bishydroxamic acid V I I I .  Careful  con t ro l  
of p H  of t he  r eac t ion  m i x t u r e  b y  t i t r a t i o n  w i t h  hydro-  
chlor ic  acid and  isola t ion  of t he  r eac t ion  i n t e r m e d i a t e s  
revea led  the  r eac t ion  sequence  as follows: 

All  t he  i n t e rmed ia t e s ,  wh ich  gave  pos i t ive  ferric 
chlor ide  tes ts ,  h a v e  been  i so la ted  and  charac te r ized .  The  
d i sod ium sa l t  V was o b t a i n e d  w h e n  t he  p H  of t he  reac- 
t ion  m i x t u r e  was a d j u s t e d  to  10.2 -4- 0.5 w i th  concen-  
t r a t e d  hydroch lo r i c  acid (Calcd. for C~H3NaNa204: C, 
13.42; H,  1.69;~N, 23.47; F o u n d :  C, 13.13; H, 1.52; N, 
23.16). F u r t h e r  ac id i f ica t ion  to  p H  7.2 -4- 0.5 yie lded t he  
m o n o s o d i u m  sa l t  V I  (Calcd. for  C2H4N3NaO4: C, 15,29; 
H, 2.57; N, 26.76. F o u n d :  C, 15.10; H, 2.82; N, 26.57). 
The  sod ium sal t  of t h e  cycl ized p r o d u c t  V I I  was fo rmed  
a t  p H  3.5 ~ 0.5 (Calcd. for C2H,N3NaO3; C, 17.28; H, 
1.45; N, 30.22. F o u n d :  C. 17.36; H, 1.70; N;  30.53). 
Because  of i ts  acidi ty ,  4 -hydroxyurazo le  (III)  was  freed 
f rom the  sa l t  V I I  a t  p H  < 1. 

The  i n t r a m o l e c u l a r  h y d r o g e n  b o n d i n g  of t he  in te r -  
med ia t e s  V a n d  VI  p r o b a b l y  p l ayed  a n  i m p o r t a n t  role 
w i t h  r ega rd  to  t he i r  s t a b i l i t y  since u n d e r  o r d i n a r y  
c i r cums tances  c a r b a m i c  acids a n d  the i r  sal ts  decarbo-  
x y l a t e  readi ly .  The  h y d r o g e n - b o n d i n g  f o r m a t i o n  also 
expla ins  t he  fac t  t h a t  on ly  one, r a t h e r  t h a n  bo th ,  es ter  
groups  of V I  was replaced  b y  t he  h y d r o x y l a m i n o  func t ion .  

Zusammen/assung. D u r c h  H y d r o x y l a m i n o l y s e  v o n  1,2- 
bis ( / i t h o x y c a r b o n y l ) h y d r a z i n  wurde  Na t r Jumsa lz  yon  1- 
A t h o x y c a r b o n y l -  2 - h y d r o x y l a m i n o c a r b o n y l h y d r a z i n  her-  
ges te l l t  u n d  m i t  w/isseriger Salzsiiure auf  p H  < 1 in 4- 
H y d r o x y u r a z o l  ( N - H y d r o x y b i c a r b a m i m i d )  syn the t i s i e r t .  
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