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Abstract  - Cyc l i sa t ion  o f  the azide de r i va t i ve  o f  t he  1 - (3 - th ieny l )  pyrro ly lcarboxy-  

l i c  ac i d  resu l ted  i n  the format ion o f  4,5-dihydropyrroloC1,2-a3thieno[2,3-e~ 

pyr imid in-Cone.  

As p a r t  of our work on t he  study of t r i c y c l i c  systems conta in ing both thiophene and pyr-  

r o l e  r ings ,  we have recen t l y  reported the  synthesis o f  some pyrrolothienodiazepines-1.4 and 
pyrro loth ienopyrazines '). We wish t o  r epo r t  here in  the route f o r  the  synthesis of a new tri- 

heterocyc l i c  compound namely 4,5-dihydropyrroloC1,2-a~thienoC2,3-erjpyrimidin-4-one ( V ) .  

The s t a r t i n g  mater ia l ,  methyl 3-(1-pyrro ly1)-2 th ienylcarboxylate ( I a )  2, i s  ava i lab le  
from 3-amino 2- th ienylcarboxylate 3, us ing the method o f  Clauson-Kaas by reac t i on  w i t h  2,5- 

dimethoxytetrahydrofuran i n  ho t  ace t i c  ac i d  4 ) .  A lka l ine  hydro lys is  o f  the  es te r  grouping a f -  

fo rds  the ac id  ( I b )  which i s  decarboxylated a t  180" i n  qu ino l ine  i n  presence of copper powder 

t o  g ive  1 - (3 - th ieny1)pyr ro le  ( I c ) .  

The more convenient rou te  t o  access t o  the  pyrimidine r i n g  seemed t o  be the  i n t r oduc t i on  

of a n i t r o  grouping i n  t he  py r ro l e  r i n g ,  b u t  a l l  attempts t o  n i t r a t e  the  es te r  ( I a )  o r  the  

1 - (3 - th ieny l )  py r ro l e  ( I c )  i n  numerous condi t ions gave i n  t he  best  cases a mix tu re  of 3 and 

2 - n i t r o  compounds ( I I a -b )  and ( I I c - d )  r espec t i ve l y  i n  very poor y i e l d s .  

This unsuccessful r eac t i on  prompts us t o  cyc l i ze  the pyr imid ine r i n g  ad jus t ing  our me- 

thod of synthesis o f  homologous pyrazines by c y c l i s a t i o n  of the  azide d e r i v a t i v e  o f  1-(3- th ie-  
ny1)-2 pyr ro lycarboxy l i c  ac id  (We)  '). 

Contrary t o  the  n i t r a t i o n ,  the  Vilsmeier-Haack react ion affords i n  good y i e l d s  a mono- 

subs t i tu ted  canpound when i t  i s  ca r r i ed  o u t  a t  100° i n  dimethylformamide e i t h e r  s t a r t i n g  w i t h  

the es te r  ( I a ) ,  the ac id  ( I b )  o r  the  l - (3 - th ieny l )pyr ro le  ( I c ) .  'H nmr study o f  these subst i -  

t u t ed  compounds shows t h a t  the formylat ion occurs i n  a l l  cases a t  p o s i t i o n  2 i n  the py r ro l e  

r i n g  and de termines thes t ruc tu re  of compounds (111) which i s  confirmed by unequivocal synthe- 

s is .  



Thus alkaline hydrolysis of the e s t e r  aldehyde ( I I I a )  in sodium hydroxide solution gives the 

acid aldehyde ( I I I b )  which can be decarboxylated t o  furnish the aldehyde ( I I I c ) .  

'able. M.p. and 'H N . M . R .  spectroscopic data of 1-(3-thienyl) pyrroles 11, 111, IV 

anpd. M.P. N.M.R.  ( ~ ~ s o - d ~ S r p . p . m . )  

N o  ("c)  H2' H4' H5' H2 H3 H4 H5 other protons 

Ic 112" 7,38 7,36 7,55 7,05 6,13 6,13 7,05 

(e ther)  
I Ia 146% 7,30 8.01 7,33 6,40 7,26 3,71 (CH3) 
IIb 185% 7,35 8,OO 8,21 6,78 7,16 3,76 (CH3) 

I I c  7Zox 7,28 7,16 7,60 7,30 6,36 7.70 

I Id 60% 7,82 7,50 7,60 8,48 6,80 7,42 
IIa ~ 142' 7,17 7,91 7,13 6,38 7,58 9,58 (CH) ,3,63 (CH3) 

(acetone) 
IIb 240' 7,11 7,83 7,10 6,33 7.26 9,40 (CH) 

(acetone) 
I I c  E0,5=150" 7,61 7,20 7,53 7,10 6,35 7,31 9,50 (cH)" 

7,56 7,21 7,63 6,53 6,06 6,98 7 8 3  (CH),11,20 (OH) 
Z (e ther)  7,56 7,21 7,63 

IVa 1 940 
7,21 6,06 6,98 7,21 (CH),10,80 (OH) 

IVb 64' 7,73 7,45 7,73 7,lO 6.35 7.45 
(e ther)  

IVc 127' 7,30 7,OO 7.41 6,83 6,13 7,00 8,l-6,2 (NH2) 
(ETOH/H20) 

IVd 176' 7,50 7.06 7,48 6,90 6,20 7.10 3,8-3,O (OH) 
(ETOH) 

Sublimation in vacuo ; xx JCHO/H5 = 0,6 Hz, JCHO/H4 = 0,3 Hz. 

The corresponding acid (IVd) i s  then obtained by two ways ; e i the r  by d i r ec t  oxidation 

of the aldehyde grouping using potassium petman'ganate i n  boiling acetone or  bet ter  s i lve r  

oxide in diluted sodium hydroxide solution ; e i the r  by hydrolysis of the n i t r i l e  (IVb) i n  
alkaline medium.Condensation of hydroxylamine chloride with the aldehyde ( I I I c )  i n  presence 

of ammonium acetate gives the oxime (IVa) which i s  then deshydratated i n  boiling ace t i c  anhy- 
dride to give the n i t r i l e  (IVb). The l a t t e r  i s  then converted in to  the acid (IVd) d i r ec t ly  

in boiling concentrated sodium hydroxide solution or  a f t e r  i so la t ion  of the intermediate 

( IVc). 
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Treatment o f  the ac id  (IVd) w i t h  e t h y l  ch lorofomate m d  sodium azide i n  presence of 

t r ie thy lamine  affords i n  the  condi t ions described by Weinstock 6, the a c i d  azide (IVe).Heating 

t h i s  l a t t e r  e i t h e r  i n  the  s o l i d  s ta te  o r  i n  b o i l i n g  o-dichlorobenzene f o l l ow ing  the  procedure 

described f o r  the  synthesis o f  homologous pyrrolothienopyrazines 2-5) g ives the 4,5-dihydro 

py r ro l o  C1,2-a3 th ieno C2,3-eJ pyrimidin-4-one ( V ) .  The s t ruc tu re  of compound (V) i s  supported 

by ir and nmr spectra ; mp 260' (subl imat ion i n  vacuo) ; ir spectrum (KBrpC = 0 1650 me', 

nmr spectrum (DMSO$ppm 7.68 (lH,d,Hl,J Hl/H2 = 5.1 Hz); 8.12 (lH,d,H2, J H2/H1 = 5.1 Hz); 

5.56 (lH,dd, H6, J H6lH7 = 3.6 HZ, J H6/H8 = 1.5 Hz) ; 6.33 ( lH,dd, H7, J H7/H8 = 3.3 Hz); 

7.31 (lH,dd,HB, J H8/H7 = 3.3 HZ, J H8/H6 = 1.5 Hz); 7.3 (lH,s,NH). Fur ther  reac t ions  concer- 

n ing theses compounds are i n  progress. 

I I 

a, R = COOCH, R,: 2- NO2 

a, R :  COOCH, b, R = COOCHI R,= 3 - NO2 

b, R = COOH C ,  R z H  R 2- NO2 

b, R = COOH C. R z CONH, 

C ,  R =  H d, R =  COOH 
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