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Abstract - Cyclization of the azide derivatives of 2 (3)-(1-pyrroly1)- 

3-(2)-thienylcarboxylic acids resulted in the formation of the 4,5- 

dihydropyrroloC1,2-a3thieno0,2-e2pyrazin-5-one and the 4,5-dihydro- 

pyrrolo[1,2-83 thienoC2.3-elpyrazin-5-one. 

As part of our project for the synthesis and evaluation of the biological 

groperties of tricyclic compounds containing both thiophene and pyrrole rings 1-4) 

we wish to report herein a convenient synthesis of hitherto unknown compounds 

namely 4.5-dihydropyrroloC1.2-83thienoC3,2-e3pyrazin-5-one and 4,5-dihydro- 

pyrroloC1.2-dthieno C t ,  3-eZ1pyrazin-5-one. 

Starting wlth 2-amino-3-cyanothiophene 5), the 2-(1-pyrroly1)-3-thisnyl- 

oarhoxylic acid ( ~ b ) ~ ;  mp 178Q (ethanol); nmr spectrum (DMSO) 8 ppm 7.41(1~,d,H5, 
J H5/H4 = 5.80 HZ); 7.30(1H,d,H4); 7.05(2H,m,H21,H5t); 6.23(2H,m,~31,H41); 

ir spectrum (KBr) j ~=0:1680 a-I; could be obtained in two steps, first by 

condensation with 2,5-dimetho~ytstrah~drofuran in hot acetic acid 6, to give (~a), 
followed by hydrolysis of the oyano group in alkaline medium. The latter acid (1b) 

could be converted to the corresponding acid szide (IC); ir spectrum (XBr) 

4 ~ ~ ~ 2 1 6 0  cm-l; using the method of weinstock I). Heating the azide (IC) whether 
in the solid state or in high boiling solvent affected the ring closure giving 

the 4.5-dihydropyrrolo13-, 2-althienoo, 2-e3pyrazin-5-one (11). 

A typical experiment is as follows : 2 g of (IC) in 50 ml of o-dichloro- 

benzene are refluxed for 15 min. After cooling to room temperature a white 

crystalline product separated out, this was filtered, washed with ether and dried 

(1.6g; 92%).  The structure of compound (11) was supported by ir and nmr spectra; 

mp 27ZQ (sublimation in vacuo); nmr spectrum (DMSO) Gppm 7.42 (l~,dd,HB, J He/Hl = 

2.4 Hz. J H8/~6 = 1.3 Hz); 1.30(1~,d,H2, J H2/H3 = 5.1 Hz); 6.98(1H,dd,H6, 

J ~6/H7 = 4.2 HZ); 6.92(1H,d,H3); 6.58(1~,dd,HI); ll.Z(lH,s,NH); ir spectrum (KBr) 

4~=0:1650 cm-l. 

On the other hand, gentle heating of the aside (1c) in dichloromethane 

afforded a mixture of the starting material and the isooyanate intermediate; 

ir spectrum *~=~=0:2260 cm-l. Trials to isolate this latter intermediate were 

pnsuccessfull due to the reactivity of the pyrrole ring which favours the closuh. 



a .  R : CN 
b: R = COOH ~ ~ 

ci R : CON, 

a. R : COOCH, 
b: R : COOH 
C ;  R = CON, 

I 

In a similar manner, the reaction of methyl 3-amino-2-thienylcarboxylate 

with 2,5-dimethoxytetrahydrofuran gave the methyl 3-(1-pyrrolyl)-2-thienylcmbo- 

x~ylate (III~); bp4,,: 130Q; nmr spectrum (DMSO) 8 ppm 7.83(1HVd,H5 3 H5/~4 = 

5.45 Hz); 7.17(1~,d.H4); 7.08(2H,m.H21,H5*); 6.17(W,m.H3I,H4"); 3.74(3H,s.CH3); 
ir spectrum (KBr) 3C=011700 om-'; which was converted to the corresponding acid 

(IIIb) by alkaline hydrolysis of the ester grouping; mp 185O (ethanol); nmr 

spectrum (DMSO) $ ppm 7.80(1~,d,H5, J H5/~4 = 5.40 HZ); 7.17(1H,d,H4); 7.08 (ZH, 

m,H2r,H5*); 6.15C2H,m,H3t,H4"; ir spectrum (xB~) 3 c=Or1675 cm-I. Under the same 

 condition^ described above the azide (1110) ir spectrum (KBr) 9 N 82150 cm-l, 3 
derivative of the aoid (IIIb) afforded the other isomer 4 . 5 - d i h y d r o p y r r o l o n , Z - a 3  

thisnoC2,3-e3pyrazin-5-one (104 g 81%)~ mp 276* (sublimation in vacuo); nmr 

spectrum Sppm 7.83 (lN,dd,HB, J HB/H~ = 2.6 HZ, J H8/~6 s 1.3 HZ); 7.55(1N,d, 

H2, J HZ/H~ = 5.7 Hz); 7.18(lN,d,Hl); 6.97(1HSdd,H6, J H6/~7 = 4.2 HZ); 6.55 

(l~,dd,H7); 11.5(1H,s,NH); ir spectrum (KBr)) C=Oz1635 em-1. Further studies 

ooncerning these compounds and biologioal screening are under investigations. 
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