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Abstract

The reaction between benzil and 2-[(2-oxo-2-arylethyl)anilino]-1-aryl-1-ethanones is found to
yield symmetrical pentasubstituted pyrroles, (5-benzoyl-1,3,4-triphenyl-1H-pyrrol-2-
yl)(phenyl)methanones in good yield. The structures of the newly synthesized heterocyclic
compounds have been established by 'H and '*C NMR spectral data.
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Introduction

Heterocyclic molecules represent the most utilized scaffolds for the discovery of novel synthetic
drugs.' As reported in recent communications, the pyrrole moiety can be found both in natural
and synthetic pharmaceutical products.” In particular, tetrasubstituted pyrroles have been
reported to play an important role as antibacterial, antiviral, anti-inflammatory, and antioxidant
agents.” Some combinatorial approaches to pyrrole libraries can be found in the literature.*
Paal-Knorr cyclocondensation of 1,4-diketones with amines represents one of the most

common approaches to pyrrole synthesis.” °

This strategy has also been utilized for the
preparation of pyrrole libraries, both in solution® and on the solid phase.” In the Paal-Knorr
reaction, the 1,4-dicarbonyl compounds provide the four carbon atoms with their substituents and
the amine provides the pyrrole nitrogen with its substituent. The main limitations preventing
extensive use of this method are the harsh conditions required for the cyclization and the low
availability of properly substituted 1,4-dicarbonyl compounds. A simple method of preparing
highly substituted symmetrical pyrroles from symmetrical 1,5-diketones is described in this

article.
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Results and Discussion

We are interested in exploring the synthetic utility of 3-aza analogs of 1,5-diketone, bis phenacyl
anilines 1. These compounds are not exploited to their full potential and we have used these bis
phenacyl anilines to construct several heterocyclic systems like 2°, 3’ and 4'°.

ow x

2 3,7
47

[

The compounds 1 can be easily prepared under solventless condition.® In the present work,
the reaction of 2-[(2-oxo-2-arylethyl)anilino]-1-aryl-1-ethanones 1 with benzil in presence of
potassium hydroxide in ethanol has been investigated. The reaction affords to (5-benzoyl-1,3,4-
triphenyl-1H-pyrrol-2-yl)(phenyl)methanones 5 in moderate yield (60-76%) (Scheme 1).
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This synthesis of 1,2,3,4,5-pentasubstituted symmetrical pyrroles is similar to Hinsberg
condensation. Hinsberg'' first described the reaction between benzil and diethyl thiodiacetate to
produce the thiophene ring system. It should be mentioned that Hinsberg type condensation has
been employed in the construction of pyrrole moieties of different patterns during the syntheses
lamellarin, a selective inhibitor of HIV-1 integrase'*"? and marine alkaloids."* All the new

compounds 5 were characterized by their NMR spectral data.

Experimental Section

General Procedures. All chemicals were of reagent grade quality and used without further
purification. Melting points were measured on a melting point apparatus and are uncorrected.
NMR spectra were recorded on a Bruker 300 MHz (Ultrashield) spectrometer. Chemical shifts
are reported in ppm relative to tetramethylsilane as an internal standard. The reactions were
routinely monitored by thin layer chromatography on silica gel plates.

General procedure for the preparation of (5-benzoyl-1,3,4-triphenyl-1H-pyrrol-2-yl)
(phenyl)methanone.A mixture of 1 g (3 mmol) of benzil and 0.639 g (3 mmol) of 2-[(2-ox0-2-
arylethyl) anilino]-1-aryl-1-ethanones 1 in 30 ml of absolute ethanol was heated to near boiling
on a steam bath and a solution of 0.340 g (6 mmol) of potassium hydroxide in 6 ml of absolute
ethanol was added in portions. The reaction mixture was heated under reflux for specified time
and then cooled to 5°C in an ice bath. The dark solid product obtained was filtered under suction
and recrystallised from ethanol.

(5-Benzoyl-1,3,4-triphenyl-1H-pyrrol-2-yl)(phenyl)methanone (5a). Yield: 60 %; Mp: 240
°C; Reaction time: 120 min; Anal.calcd.for C36HsNO,: C, 85.86; H, 5.00; N, 2.78; Found: C,
85.83; H, 5.06; N, 2.72. IR (KBr) v cm™: 3050 (C-H); 1650 (C=0). 'H (CDCl3); 7.11-7.24 (m,
6H), 7.27-7.33 (m, 4H), 7.43-7.55 (m, 8H), 7.65-7.70 (m, 2H), 7.97-8.05 (m, 5H); *C (CDCl);
125.4,127.8, 128.0, 128.3, 128.5, 129.0, 129.3, 129.5, 129.8, 132.9, 133.7, 134.8, 136.4, 139.4,
194.5

[S5-(4-Chlorobenzoyl)-1,3,4-triphenyl-1H-pyrrol-2-yl|(4-chlorophenyl)methanone (Sb).
Yield: 76 %; Mp: 224 °C; Reaction time: 90 min., Anal.calcd.for C35H,3C1,NO,: C, 75.53; H,
4.05; N, 2.45; Found: C, 75.49; H, 4.07; N, 2.40. IR (KBr) v em’™': 3062 (C-H); 1652 (C=0). "H
(CDCls); 6.90-7.00 (m, 6H), 7.08-7.11 (m, 2H), 7.17-7.30 (m, 5H), 7.49-7.66 (m, 8H), 7.96-8.00
(m, 2H); °C (CDCly); 127.2, 127.3, 128.3, 128.7, 129.4, 129.7, 130.3, 131.0, 131.5, 132.7,
133.0, 135.3, 136.2, 139.6, 190.0.

[5-(4-Methylbenzoyl)-1,3,4-triphenyl-1H-pyrrol-2-yl| (4-methylphenyl)methanone (5¢).
Yield: 70 %; Mp: 232 °C; Reaction time: 75 min., Anal.calcd.for C3sH,oNO;: C, 85.85; H, 5.50;
N, 2.63; Found: C, 85.83; H, 5.08; N, 2.62. IR (KBr) v em’™': 3045 (C-H); 1652 (C=0). 'H
(CDCl3); 2.24 (s, 6H), 6.92-6.99 (m, 10H), 7.22-7.25 (m, 10H), 7.55-7.58 (m, 3H); '*C (CDCl);
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21.6, 126.4, 126.7, 127.6, 128.6, 128.8, 130.0, 130.5, 131.1, 132.1, 133.0, 134.1, 135.1, 139.6,
143.6, 184.3.
[S-(4-Chlorobenzoyl)-1-(4-methylphenyl)-3,4-diphenyl-1H-pyrrol-2-yl](4-chlorophenyl)
methanone (5d). Yield: 72 %; Mp: 238 °C; Reaction time: 95 min., Anal.calcd.for
C37HsCILbNO,: C, 75.77; H, 4.30; N, 2.39; Found: C, 75.79; H, 4.35; N, 2.35. IR (KBr) v em™:
3055 (C-H); 1653 (C=0). 'H (CDCls); 2.30 (s, 3H), 6.86-6.92 (m, 4H), 6.94-7.00 (m, 6H), 7.07-
7.11 (m, 8H), 7.57-7.60 (m, 4H); °C (CDCls); 21.2, 126.4,126.8, 127.8, 128.2,128.6, 129.0,
130.6, 131.1, 132.4, 132.5, 133.2, 135.5, 135.8, 139.2, 187.9.
[5-(4-Methylbenzoyl)-1-(4-methylphenyl)-3,4-diphenyl-1H-pyrrol-2-yl](4-methylphenyl)
methanone (5e). Yield: 76 %; Mp: 240 °C; Reaction time: 110 min., Anal.calcd.for C39H3NO;:
C, 85.84; H, 5.73; N, 2.57; Found: C, 85.83; H, 5.75; N, 2.55. IR (KBr) v em™: 3048 (C-H);
1651 (C=0). 'H (CDCls); 2.24 (s, 6H), 2.27 (s, 3H), 6.92-6.97 (m, 13H), 7.01-7.05 (m, 5H),
7.56-7.59 (m, 4H); PC (CDCls); 20.5, 20.9, 125.7, 126.9, 127.9, 128.9, 129.4, 130.0, 131.2,
132.0, 132.4, 133.4, 134.4, 137.0, 139.0, 143.0, 188.5.
[1-(4-Methoxyphenyl)-5-(4-methylbenzoyl)-3,4-diphenyl-1H-pyrrol-2-yl](4-methylphenyl)
methanone (5f). Yield: 75 %; Mp: 226 °C; Reaction time: 90 min., Anal.calcd.for C39H3;NOs:
C, 83.40; H, 5.56; N, 2.49; Found: C, 83.42; H, 5.52; N, 2.47. IR (KBr) v em™': 3055 (C-H);
1650 (C=0). 'H (CDCls); 2.24 (m, 6H), 3.72 (s, 3H), 6.72-6.74 (m, 2H), 6.87-6.96 (m, 13H),
7.10-7.13 (m, 3H), 7.55-7.58 (m, 4H); °C (CDCl5); 22.0, 55.6, 114.4, 124.3, 126.8, 127.7, 128.0,
128.2, 129.0, 130.4, 131.0, 133.0, 133.5, 135.5, 139.4, 144.1, 189.6.
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