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Abstract - Cvclisation of amide derivatives of Z2-{3)-(1-pyvrrolvl)-3
{(2)-thienvlcarboxviic acids resulted in the formation of thieno-
E},S (3,2]—&] prrrolizin-4-ones whose reduction gave the corresponding

4l pyrrolizines.

In view of antitumor activity of mitomycin 1 ! and related compounds, considerable
interest has been recently directed to the synthesis of pyrroloindoles 2 Z.

As part of our nroject for the syvnthesis of new heterccyclic systems containing
beth thionhene and pvrrole rings we have rccently reported the synthesis of
vyrroloth]enmdlachines,3 -PYrazines 4 or pvrimidines " we wish to report herelin
a facile toute for the svnthesis of new triheterocvelic svstems namely thienc
E?,S—H] nyrrolizine 3 and thieno [E,Z-hj pyrrolizine 4. However it must be pointed
out that Reinhoudt has described some tetrahydrothiene E3,2—bj pyrrolzzines
obtained as by-products of the cvecloaddatien e¢f 3-pyrrolidinothionhenes with

dimethyl acetvlenedicarboxvlate.

Numerous svntheses of nyrroloindoles were described but the more common routes,
particularly cvelisation of 2-(1-nyrrolyvlihenzoic acids could not bhe applied in
thicphenic series starting from 2 (3)-(1-pyrrolyl-3-(2)-thenoic ucid 5n-6a.

Thus these failures prompted us to study a novel method of ¢yclisation starting

with amide derivatives of thesc acids following the nrocedure described below.

The esterification of the thenoic acid 5a with diazomethane in ether gave the
methyl carboxylute 5b which could be condensed with boiling pyrrolidine to
afford the pyrrolidinocarboxamide 5e. In a =imilar manner condensation of methyl
carboxylate 6b > gave the isomer fe. Then cyclisation of these pyrrelidinocarbo-

xamides in boiline nhosphorvl chloride yielded thienopyrrolizinones 7 and 8.

— 477 —




1

Table 1 : M.p. or b.p., IR 'H NMR spectroscopic data of thienylpyrroles

Compd.|b.p. or IR (KBr) o DMSOd A / §
No m.p. (°C) | (ve=o, m—1) H NMR (DM 6/ sppm)
H4 H5 H21-5' | H3'-4! OTHERS
5h 70 1710 7,38 7,48 7,08 6,28 | CHy : 3,73
5¢ 200/ 1mm 180C 7,35 7,46 7,03 6,23 CI-.'2 : 4,23 ; CH3 1,23
5d 130/ Tmm 1625 7,00 7,32 6,86 6,20 CH3 1 2,85, 2,55
Se 180/ Tmm 1610 7,03 7,31 6,90 6,20 CH, : 3,30, 2,80, 1,66
5¢ 48 1800 7,20 7,86 7,06 6,13 CH2 4,16 CH3 : 1,03
6d 180/ 1vm 1620 7,20 7,70 6,86 6,16 CH3 T 2,80, 2,60
fie 110° 1600 7,20 7,70 6,93 6,20 CH2 13,33, 2,66, 1,63

Table 2 : M.p. or b.n., IR 1H NMR spectroscopic data of thienylpyrrolizines

CD’;\}Ed' E:;’:(E‘E) é%&%@g&“@m H NMR (BMSOdg/8prm)
H1 | m2 | W3 | Hs | He | w7 OTHERS
7 125 1675 (coy | - | 7,05 |6,90 | 6,63 | 6,10 | 7,36 -
8 12 1670 (o) | 7,16 | 8,03 | - | 6,60 | 6,06 | 7,23 -
9 145 5330 () | - | 6,05 |6,95 | 6,20 6,20 | 7,00 851 335
10 52 3350 () | 7,10 | 7,50 | - | 6,10 | 6,10 | 7,00\ B¢ 540
3 200/tmn | 1545 (c=C) | - | 7,06 |6,96 | 6,06 | 6,20 | 7,10 | Cetpt 3,70
4 74 1550 (C=C) | 7,16 | 7,43 | - [ 6,00 | 6,13 | 7,06 | cHp: 3,83

Therefore better results were obtained starting with dimethyl thenamides 5d-6d.
The latter could be achieved via the intermediate of the mixed anhydrides 5c-6¢
obtained by the reaction of ethyl chloroformate with the acids 5a-6a in the presence
of triethvlamine. This reaction was quantitative when it was carried out using
benzene solution of dimethylamine. Then in similar conditions, the above cycli-
sation occurred in good yields. A typical experiment is asfollows : 15g of amide
5d or 8d in 80 ml of phosphoryl chloride are refluxed for 1.5 h, then excess of
phosnhoryl chloride is distilled in vacuo. The dark brown residue is dissolved

in cold water (200 ml), and the solution is made alkaline by addition of 6N sodium
hydroxide solutien (200 ml). The solid which precipitates out is filtered,
thoroughly washed with water and dried. Crystallisation from ether gives 7 (red
crystals, 8.5g, 72%) or 8§ (yellow crystals, 9.3g, 78%).

— 478 —




o)
NH, CH,OCONH,
OCH,
CH, N
o NH

a R=COOH
b R-= COOCH,
¢ R= COOCOzCzHg,

d R- con’CH’*
- ~CH;

e R-CON
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a R=COOH
b R- COOCH,
c R= COOCOZCZH;,

d R- cou’CH’
~CH;

e R-CON




Further, hydrogenation cf thienopyrrolizinones 7 and 8 with 2 equivalents of lithaium

aluminium hydride in boiling ether gave selectively the alcochols 9 and 10 respectively.

However when this reaction was carried out with 1.75 equivalent of lithium aluminium

hydride and in presence of 3.5 equivalents of aluminium chloride, the reduction was

complete and furnished the 4H-thienonyrrelizines 3 and 4 gquantitatively.

Further studies concerning these comnounds and biological investigation are in nrogress.
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