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Treatment of 6-hydrazino-l,3-dimethyluracil (I) with 

phenacyl bromides afforded the corresponding 3-aryl-6,8- 

dimethylpyrimido [4,5-clpyridazine-5,7 (1H ,2H ,6H,8H) -diones 

(IIa-e) and 3-aryl-6,8-dimethylpyrimido [4,5-clpyridazine- 

5,7 (6H,8H) -diones (IIIa-e) , respectively. The oxidation 

of I1 with diethyl azodicarboxylate provided 111. The 

reaction of 6-benzylidene-l,3-dimethyluracils with di- 

methylformamide dimethylacetal also gave 111. 

Pyrimido[4,5-clpyridazines are of interest since they are 

closely related to the biologically important pteridines and pyri- 

mido[5,4-el-as-triazines: however, the synthesis of this ring sys- 

tem has not been widely investigated.' We now present two new 

synthetic methods of pyrimido[4,5-clpyridazines related to an anti- 

biotic fervenulin. 
2 



Method A Refluxing 6-hydrazino-1,3-dimethyluracil ( I )3  wi th  

t h e  appropr ia te  phenacyl bromides i n  e thanol  f o r  1 h r  a f fo rded  t h e  

corresponding 3-aryl-6,8-dimethylpyrimidoI4,5-~lpyridazine-5,7(1H, 

2H,6H ,8H) -diones ( I I a - e )  a s  major products  and 3-aryl-6 ,%dimethyl- 

pyrimido [4,5-c] - pyridazine-5,7 (6H ,8H) -diones (3-aryl-4-deaza- 

fe rvenul ins )  (I11a-e) a s  minor products .  The compounds I Ia -e  were 

separa ted  o u t  from the  r eac t i on  mixture,  whi le  t h e  compounds I I I a - e  

were i s o l a t e d  by evaporat ion of  t h e  f i l t r a t e .  The dihydro der iva-  

t i v e s  I I a - e  were r e l a t i v e l y  s t a b l e ,  however, t h e i r  ox ida t ion  with  

d i e t h y l  azodicarboxylate4 i n  r e f l ux ing  chloroform f o r  5 min gave 

I I I a - e  i n  q u a n t i t a t i v e  y i e l d s 5  (Scheme I )  (Table ) .  The s t r u c t u r e s  

of t he se  products  were confirmed by t he  s a t i s f a c t o r y  s p e c t r a l  d a t a  

and e lementa l  ana lyses .  6 
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Method B Heating of  t h e  6-benzylidenehydrazino-1,3-dimethyl- 

u r a c i l s  (IVa-e)' wi th  dimethylformamide dimethylacetal. a t  160° f o r  

1 h r  r e s u l t e d  i n  t h e  formation of t h e  corresponding pyrimido[4,5-21- 

pyr idaz ines  I I I a - e ,  which were i d e n t i c a l  wi th  t he  samples prepared 

by Method A. This r e ac t i on  i s  presumably i n i t i a t e d  by t he  formation 

of 5-N,N-dimethylaminomethylene in te rmedia te ,  which possesses  a d i -  

azahexatr iene- type s t r u c t u r e .  This could undergo valence isomeri-  

za t ion  and subsequent aromat izat ion by e l im ina t i on  of  dimethylamine 
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(Scheme 11) ( T a b l e ) .  Recent ly ,  t h i s  type o f  c y c l i z a t i o n  o f  azahexa- 

t r i e n e s  h a s  been demonstrated i n  t h e  p r e p a r a t i o n  o f  

pyrazolo[3,4-dlpyrimidines, p t e r i d i n e s  , and pyrimido [4,5-bl-  

qu ino l ines .12  I t  i s  no ted  t h a t  t h e  Vi l smeie r  r e a g e n t  under v a r i o u s  

c o n d i t i o n s  was n o t  e f f e c t i v e  f o r  t h e  c y c l i z a t i o n  of  IVa-e t o  I I I a - e .  

Scheme I1 

0 

Table ~~rimido[4,5-clpyridazines 

Compd. R Recrystn.  MP (OC)  Y i e l d ( % )  

NO. s o l v e n t  Method A Method B 

I I a  H EtOH-DMF - a 3 3 - 
I I b  B r  EtOH-DMF - a  5 0 - 

IIc c1 EtOH-DMF - a  4  5  - 
I I d  Me EtOH - a  36 - 
IIe OMe EtOH - a  32 - 
I I I a  H EtOH 255-256 9  30 

I I I b  B r  E  t O H  297-298 2  36 

IIIc C 1  EtOH 264-265 2  3 7 

I I I d  M e  EtOH 257-260 10 32 

IIIe OMe EtOH 244-245 8 30 

a)  The compounds I I a - e  underwent thermal  o x i d a t i o n  t o  g i v e  I I I a - e .  



EXPERIMENTAL 

Reaction of  6-Hydrazino-l,3-dimethyluracil (I) wi th  Phenacyl 

bromides. A mixture o f  6-hydrazino-l,3-dimethyluracil (0.001 

mol) and t he  r e spec t i ve  phenacyl bromides (0.001 mol) i n  E t O H  (10 

m l )  was r e f l uxed  f o r  1 h r .  A f t e r  cool ing,  t h e  p r e c i p i t a t e s  were 

f i l t e r e d  and r e c r y s t a l l i z e d  t o  g ive  t h e  corresponding 3-aryl-6,8- 

dimethylpyrimido [4,5-cl - pyridazine-5,7 (1H.2H ,6H, 8H) -diones ( I I a - e )  . 
The f i l t r a t e  was evaporated i n  vacuo t o  dryness and t he  res idue  

was t r i t u r a t e d  wi th  EtOH. The i n so lub l e  m a t e r i a l  was f i l t e r e d  and 

r e c r y s t a l l i z e d  t o  g ive  t h e  corresponding 3-aryl-6,8-dimethylpyri- 

mido14,5-clpyridazine-5,7(6H,8H) - -diones ( I I I a - e )  (Tabla;  Method A) . 
Oxidation of I Ia -e  wi th  Die thy l  azodicarboxylate .  A mixture 

of t h e  r e spec t i ve  I Ia -e  (0.001 mol) and d i e t h y l  azodicarboxylate  

(0.001 moll i n  dry CHC13 (5  m l )  was r e f l uxed  f o r  5 min. The re- 

a c t i o n  mixture  was evaporated i n  vacuo t o  dryness.  The r e s idue  

was t r i t u r a t e d  w i t h  EtOH and t h e  i n so lub l e  ma t e r i a l  was r e c r y s t a l -  

l i z e d  t o  g ive  t h e  corresponding produc ts  I I I a - e .  

Reaction of  6-Benzylidenehydrazino-l , 3-dimethyluraci ls  (IVa-e) 

wi th  Dimethylformamide d imethy lace ta l .  A mixture o f  t h e  appropr ia te  

7 6-benzylidenehydrazino-l,3-dimethyluracils (IVa-e) (0.001 mol) and 

dimethylformamide d imethy lace ta l  ( 3  m l )  was hea ted  a t  160° f o r  1 h r .  

The r e a c t i o n  mixture  was evaporated i n  vacuo t o  dryness and t he  

r e s idue  was covered wi th  E t O H .  The i n s o l u b l e  ma t e r i a l  was f i l t e r e d  

and r e c r y s t a l l i z e d  t o  y i e l d  t h e  corresponding products  I I I a - e  (Table;  

Method B) . 
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