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Abstract—3-Carboxylate pyrroles are prepared by microwave irradiation of 1,3-oxazolium-5-oxides and various a-acetoxy-acrylic
esters in a single synthetic step, in excellent yields and with high regioselectivity.
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3-Carboxylate pyrroles are a class of products of interest
both in applicational terms and because of the biophar-
macological properties demonstrated by some deriva-
tives of members of this family.! A possible route of
access to this kind of molecule is through cycloaddition
of 1,3-oxazolium-5-oxides (miinchnones)? with acetyl-
enic dipolarophiles,> but low yields and poor regio-
chemical control makes this route unattractive.

In view of this, we have developed a new microwave-
assisted* synthetic methodology, which has given excel-
lent results in terms of both yield (over 90%) and speed
and simplicity of execution; regioselectivity® is, more-
over, high.

Thus the desired pyrroles 3 and 4 were obtained by
cycloaddition between miinchnone 1 and a-acetoxy-
acrylic esters 2 (Scheme 1).°

In a typical experiment,” mesoionic derivative 1, pre-
pared in situ using the traditional method?® of cyclodehy-
dration from the corresponding N-substituted amino
acid with acetic anhydride in dioxane, was mixed with
olefins and the mixture was irradiated at 100 °C for
10 min. The subsequent work-up produced the results
shown in Table 1.

All the compounds synthesised were characterised by
their spectral and analytical data.!”
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Scheme 1. Reagents and conditions: (i) Ac,O/dioxane; (ii) microwave,
10 min; (iii) ~AcOH, —CO,.

In particular, their regiochemistry was confirmed on the
basis of intramolecular NOE effects. Dipolar interac-
tions in 3 between HC-4 and ortho-hydrogens of ArC-
5, together with the lack of any detectable contact be-
tween analogous hydrogens in 4, are vindication of the
structures assigned.

The efficiency of the method and its general applicability
were demonstrated by also using a B-substituted olefin
such as Z- and FE-ethyl 2-acetoxy-4-oxopent-2-enoate 5
(mixture 1:2.6).

Here again the expected pyrroles 6 and 7 were produced
with an overall yield of 91% as indicated in Scheme 2.

Structures 6 and 7 were assigned on the basis of
analytical and spectroscopic data!! and their relative
regiochemistry is confirmed by NOE measurements.
Thus, irradiation of H3;COCC-4 in 6 resulted in NOE
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Table 1. Regioselective synthesis of 3-carboxylate pyrroles

Entry R 3 (%) 4 (%)
1 a Me 100 —

2° b Et 92 6

3 c n-Pr 88 4

4 d n-Bu 89 4

#Isolated yields.
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Scheme 2. Reagents and conditions: (ii) microwave, 10 min; (iii)
-AcOH, -CO,.

enhancement for the ortho-hydrogens of the aryl at C-5,
indicating a close spatial proximity between these
protons. Conversely, in compound 7, irradiation of
H;COCC-4 gives rise to NOE enhancement of H;C-5.

In conclusion, this microwave-assisted process provided
a simple and highly efficient method for the regioselec-
tive synthesis of various 3-carboxylate pyrroles.
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10.

11.

2.53 (s, 3H), 3.43 (s, 3H), 3.73 (s, 3H), 6.49 (s, 1H), 7.18—
7.36 (m, 5H); '3C NMR (CDCl3) 6 11.6, 31.8, 50.6, 109.1,
109.2, 112.4, 127.3, 128.4 (2), 129.0, 133.6, 134.8, 138.1,
166.8. Anal. Calcd for C14H;sNO,: C, 73.34; H, 6.59; N,
6.11. Found: C, 73.49; H, 6.61; N, 6.05. Compound 3b: mp
85-86 °C (lit.> mp 83-85 °C); IR (KBr): 1695, 1524, 1491,
1263, 1202 cm™'; '"H NMR (CDCly) é 1.13 (t, J=7 Hz,
3H), 2.24 (s, 3H), 3.25 (s, 3H), 4.06 (q, J = 7 Hz, 2H), 6.32
(s, 1H), 7.16-7.30 (m, 5H). Anal. Calcd for C;sH{7NO»: C,
74.05; H, 7.04; N, 5.76. Found: C, 74.19; H, 6.96; N, 5.85.
Compound 4b: mp 65-66°C (lit.> mp 64-66°C); IR
(KBr): 1699, 1520, 1491, 1253, 1200cm™'; 'H NMR
(CDCly) 6 1.34 (t, J = 7 Hz, 3H), 2.61 (s, 3H), 3.45 (s, 3H),
4.26 (q, J=7Hz, 2H), 6.51 (s, 1H), 7.18-7.34 (m, 5H).
Anal. Calcd for CsH7;NO,: C, 74.05; H, 7.04; N, 5.76.
Found: C, 74.21; H, 7.09; N, 5.60. Compound 3c¢: mp 48—
50 °C; IR (KBr): 1694, 1529, 1409, 1242, 1208 cm™'; 'H
NMR (CDCl3) 6 0.95 (t, J = 7.5 Hz, 3H), 1.68 (qt, J = 7.5,
6.6 Hz, 2H), 2.51 (s, 3H), 3.36 (s, 3H), 4.13 (t, J = 6.6 Hz,
2H), 6.32 (s, 1H), 7.16-7.30 (m, 5H, Ar); *C NMR
(CDCly) 6 10.6, 11.5, 22.3, 31.7, 64.8, 109.3, 109.4, 111.8,
127.2, 128.4 (2), 128.9, 132.6, 133.7, 136.9, 165.5. Anal.
Calcd for C;gH19NO,: C, 74.68; H, 7.44; N, 5.44. Found:
C, 74.79; H, 6.36; N, 5.55. Compound 4c: oil; IR (KBr):
1697, 1529, 1414, 1245, 1210 cm™'; '"H NMR (CDCls) &
0.76 (t, J = 7.5 Hz, 3H), 1.51 (qt, J = 7.5, 6.6 Hz, 2H), 2.24
(s, 3H), 3.26 (s, 3H), 3.98 (t, J = 6.6 Hz, 2H), 6.43 (s, 1H),
7.19-7.38 (m, 5H, Ar); >*C NMR (CDCly) § 9.8, 10.1,
26.2,31.7,66.8,109.3,109.4, 111.8, 127.2, 128.4 (2), 128.9,
132.6, 133.7, 136.9, 164.7. Anal. Calcd for C;¢H oNO,: C,
74.68; H, 7.44; N, 5.44. Found: C, 74.85; H, 7.51; N, 5.32.
Compound 3d: oil; IR (KBr): 1690, 1529, 1414, 1246,
1206 cm™'; '"H NMR(CDCl5) 6 0.99 (t, J = 7.2 Hz, 3H),
1.46 (qt, J=17.2, 6.5 Hz, 2H), 1.70 (tt, J = 6.4, 6.5 Hz, 2H),
2.56 (s, 3H), 3.41 (s, 3H), 4.23 gt, J = 6.4 Hz, 2H), 6.60 (s,
1H), 7.24-7.38 (m, 5H, Ar); '*C NMR (CDCl;) é 11.4,
13.7, 19.3, 31.0, 31.6, 63.0, 109.3 (2), 111.8, 127.2, 128.4
(2), 128.8, 132.6, 133.6, 136.9, 165.4. Anal. Calcd for
Cy7H,NO;,: C, 75.25; H, 7.80; N, 5.16. Found: C, 75.36;
H, 7.91; N, 5.09. Compound 4d: oil; IR (KBr): 1695, 1529,
1419, 1246, 1206 cm™'; '"H NMR (CDCl3) 6 0.84 (t,
J=172Hz, 3H), 1.18 (qt, J=7.2, 6.5Hz, 2H), 1.40 (tt,
J=6.4, 6.5Hz, 2H), 2.20 (s, 3H), 3.21 (s, 3H), 4.02 (t,
J = 6.4 Hz, 2H), 6.44 (s, 1H), 7.27-7.39 (m, 5H, Ar); 13C
NMR (CDCl3) 6 10.6, 11.9, 23.2, 31.0, 31.6, 65.0, 109.3
(2), 111.8, 127.2, 128.4 (2), 128.8, 132.6, 133.6, 136.9,
164.6. Anal. Calcd for C17;H,;NO,: C, 75.25; H, 7.80; N,
5.16. Found: C, 75.59; H, 7.72; N, 5.28.

In this case, the two regioisomers 3b and 4b were obtained
by the quoted means (Ref. 3) with respective yields of 13%
and 16%.

Selected data. Compound 6: mp 91-93 °C; IR (KBr): 1690,
1668, 1531, 1456, 1294, 1197 cm™!; 'H NMR (CDCls) 6
0.93 (t, J = 7.2 Hz, 3H), 2.34 (s, 3H), 2.38 (s, 3H), 3.22 (s,
3H), 3.97 (q, J = 7.2 Hz, 2H), 7.19-7.36 (m, 5H, Ar); *C
NMR (CDCl3) § 11.3, 13.6, 31.0, 31.5, 60.0, 114.9, 124.2,
128.0 (2), 128.5(2), 130.5, 131.2, 133.5, 138.3, 166.6, 198.2.
Anal. Calcd for C7HoNOs: C, 71.56; H, 6.71; N, 4.91.
Found: C, 71.31; H, 6.64; N, 5.04. Compound 7: mp 106—
108 °C; IR (KBr): 1684, 1660, 1528, 1456, 1258,
1163 cm™!; 'H NMR (CDCls) 6 1.25 (t, J = 7.2 Hz, 3H),
2.06 (s, 3H), 2.42 (s, 3H), 3.24 (s, 3H), 4.22 (q, J = 7.2 Hz,
2H), 7.21-7.38 (m, 5H, Ar); *C NMR (CDCl;) § 11.5,
14.1, 31.4, 31.7, 60.3, 111.3, 124.8, 128.5 (2), 128.8 (2),
130.5, 130.9, 133.7, 135.1, 165.3, 189.8. Anal. Calcd for
C,;7H9NO;: C, 71.56; H, 6.71; N, 4.91. Found: C, 71.68;
H, 6.75; N, 5.06.
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