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Abs t rac t  - C y c l i z a t i o n  of t he  approp r ia te  cyanothienylpyrrolylcarboxyl ic  a c i a  

i z i d e s  i n  b o i l i n g  ortho-dichlorobenzene conducted t o  the  corresponding aminopyrro- 

l o th ienopy r im id ines  

I n  con t inua t ion  o f  our work on the  synthes is  of fused t r i h e t e r o c y c l i c  systenls con ta in ing  both 

thiophene and p y r r o l e  r i n g s ,  we have r e c e n t l y  pub l ished the  synthes is  o f  some pyr ro lo th iena-  
4 pyrazines,' - pyr imid ines, '  - d i a ~ e p i n e s , ~  and th ienopy r ro l i z ines .  . We wish t o  desc r ibe  heres 

a convenient r o u t e  t o  the  new 4-aminopyrrolo[l,2-a]thieno [3,2-ge (andp,3-&I) pyr imid ines A 
and 2 .  
The aminopyrimidine 1 was obta ined i n  f o u r  steps s t a r t i n g  from 2-(1-pyr ro ly1) -3  thiophene- 

c a r b o n i t r i l e  2 .  F i r s t  Vilsmeier-Haack r e a c t i o n  gave t h e  monoaldehyde 4 which was then ox id ized 

by potassium permanganate i n  acetone t o  g i ve  the  cyano a c i d  2 .  Reaction o f  t h i s  a c i d  w i t h  @thy1  

chloroformate fo l l owed  by sodium azide i n  t h e  presence o f  t r i e t h y l a m i n e  i n  i c e  c o l d  acetone gave 

the azidocarbonyl compound - 6. Heat ing o f  t h i s  az ide i n  b o i l i n g  o.dichlorobenzene i n  t h e  presence 

o f  smal l  amounts o f  water leaded t o  Cur t ius  rearangement w i t h  subsequent c y c l i z a t i o n  t o  give t h e  

aminopyrimidine 1 i n  good y i e l d .  The s t r u c t u r e  of compound 1 i s  supported by ir ,  nmr and mass 
6 

spectra, and by comparison w i t h  those of t he  isomer 5-aminopyrrolo[l,2-&lthieno[I3,2-e-Jpyrazine . 
Fur ther ,  s tudy of t h e  nmr spectrum o f  1 shows two superimp& spectra due t o  a s l o a  exchange 

between the two tautomer ic  forms : aminopyrimidine 1 and d i  hydroiminopyrimidine &. mp 260°C 

(sub l imat ion i n  vacuo) ; i r  spectrum ( ~ 8 r ) J m a x  NH : 3470, 3305 and 3090 cm-' ; nmr spectrum 

(DMS0)Sppm 7.46 ( lH ,  d, H3), 7.01 ( lH, dd, HE), 6.51 ( lH,  dd, H7), 5.78 ( lH ,  dd, H6), 6.60 

(2H broad, NH2). 

Fo l lowing the  same procedure, the  aminopyrimidine 2 was obta ined i n  e i g h t  steps s t a r t i n g  from 
5 methyl 3 - ( 1 - p y r r o l y 1 ) - 2 - t h h a t e  1 . 

Reduction w i t h  l i t h i u m  aluminium hydr ide i n  te t rahydrofurmgave the  a lcohol  8 which was then 

ox id i zed  w i t h  manganese d iox ide  i n  b o i l i n g  ch loroform t o  g i v e  the aldehyde F. Condensation of 

t h i s  aldehyde w i t h  hydroxylamine hydroch lor ide i n  b o i l i n g  p y r i d i n e  conducted t o  t h e  ox in~e 10 
as a m ix tu re  of an equ iva len t  amount o f  E and Z forms. Dehydratat ion o f  the oxime 10 i n  b o i l i n g  

a c e t i c  anhydride furn ished the  cyano compound 11. On the  o t h e r  hand the  cyanoazidocarbonyl 

compound 3 was obta ined by the  in termediate  o f  formyl  12 and a c i d  x. C y c l i z a t i o n  of 2 was 

conducted i n  a s i m i l a r  manner as f o r  5 and t h e  s t r u c t u r e  o f  2 was c o n f i n e d  by ir, nmr and 
6 mass spect ra  and by comparison w i t h  isomeric 5-amino pyrrolo[l,Z-!]thieno[13,2-gpyrazine . 

The aminopyrimidine 2 e x h i b i t s  a tautomeric e q u i l i b r i u m  w i t h  t h e  d ihydro iminopyr imid ine &. 



7 R=COOCH, 
8 R=CH,OH 
s R=CHO 
10 R= CHNOH 

11 R= CN 
12 R= CN 

13 R= CN 

14 R= CN 
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Table 11. 
1 

mp o r  bp, i r  and HNMR s p e c t r a l  da ta  o f  compounds 5 ---f 14 

- 

npound 

- 

5 

6 

8 

9 

l o  ( 2  

( E  

11 

12 

13 

14 

p 0 c  ( s o l v a n t  
o r  r e c r i s t a l  
i s a t i o n )  o r  

bp0C 

3 I R  (KBr) 
max (cm-1) 

2220 ( E N )  

1690 (C.0) 

2220 (C=N) 

2160 (N3) 

1680 (C-0) 

3350 50H) 

1650 (C-0) 

3200 (OH) 

2225 (CsN) 

2230 (CZN) 

1665 (C-0) 

3200 

2240 (CgN) 

2240 (CSN) 

2160 (N3) 

1670 (C=O) 



&P 240°C (EtOH) ; i r  spectrum (KBr) max NH 3440 and 3300 cm-I ; nmr spectrum (DMSO) ppm 
7.99 ( IH, d, HZ), 7.72 ( lH,  d, H I ) ,  7.38 ( lH,  dd, H8), 6.47 (3H, broad H7, NH2), 5.78 (lH, 

dd, H6). 

Fu r the r  s tud ies  concerning these se r ies  are i n  progress. 
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