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FTIR (KBr, cm™): 3058 (CH), 3449 and 1709 (C=0), 1650 (C=0); 'H NMR (500.13
MHz, CDCL, d;; (ppm)): 0.76-0.81 (6H, m, 2CH3), 1.44-1.53 (2H, m, CH,), 2.61 (3H, s,
CH,), 3.72 (2H, q, *Juy = 8.2 Hz, CH,), 3.79 (2H, t, *Jyy = 8.1 Hz, CH,), 4.12 (1H, s,
CH), 7.25-7.38 (5H, m, 5CH of Ar), 7.76-7.81 (2H, m, 2CH of Ar), 7.94-7.98 (2H, m,
2CH of Ar); ®C NMR (125.77 MHz, CDCl, 5 (ppm)): 12.1 (CH3), 13.52 (CH;), 32.62
(CH,), 44.31 (CH,N), 55.5 (OCH,), 57.62 (CH), 109.4 (CCH3), 111.33 (CPh), 123.54-
128.6 (SCH of Ar), 130.2-131.49(4CH of Ar), 134.16 (C,,, of Ar), 134.75 (CCH), 136.11
(CC=0), 141.45 (2C,,, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3080 (CH), 1750 (C=0), 1711 (C=0); 'H NMR (500.13 MHz,
CDCls, dy (ppm)): 0.75-0.83 (6H, m, 2CH3), 1.1-1.22 (2H, m, CH,), 1.47-1.55 (2H,
m, CH,), 2.57 (3H, s, CH;), 3.61 (2H, q, *Juy = 11.9 Hz, CH,), 3.76 (2H, t, *Jyy =
17.3 Hz, CH,), 4.05 (1H, s, CH), 7.36-7.48 (5H, m, 5CH of Ar), 7.76-7.81 (2H, m,
2CH of Ar), 7.94-7.98 (2H, m, 2CH of Ar); >C NMR (125.77 MHz, CDCls, d¢
(ppm)): 11.9 (CHj), 13.43 (CHs), 19.78 (CH,), 32.61 (CH,), 44.25 (CH,N), 55.2
(OCH,), 58.78 (CH), 108.94 (CCH3), 112.23 (CPh), 122.74-128.5 (5CH of Ar),
128.56-131.39(4CH of Ar), 134.65 (Cyy, of Ar), 134.92 (CCH), 136.2 (CC=0),
141.7 (2C,y, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3448 (CH of Ar), 2979 (CH), 1750 (C=0), 1716 (C=0); 'H
NMR (500.13 MHz, CDCls, dy(ppm)): 0.8-0.84 (3H, m, CH3), 2.57 (3H, s, CHj),
3.59 (3H, s, CH3), 3.61 (2H, t, *Juyy = 17.3 Hz, CH,), 4.05 (1H, s, CH), 7.36-7.48
(5H, m, 5CH of Ar), 7.76-7.81 (2H, m, 2CH of Ar), 7.94-7.98 (2H, m, 2CH of Ar);
BC NMR (125.77 MHz, CDCls, dc(ppm)): 11.9 (CHs), 13.43 (CHj), 55-57 (CH;N),
58.2 (OCH,), 58.78 (CH), 108.94 (CCH3), 112.23 (CPh), 122.74-128.56 (5CH of
Ar), 130.44-131.38(4CH of Ar), 134.65 (C,,, of Ar), 134.92 (CCH), 136.2 (CC=0),
141.7 (2Cp, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3460 (CH of Ar), 3058 (CH), 1755 (C=0), 1721 (C=0); 'H
NMR (500.13 MHz, CDCls, di(ppm)): 0.75-0.83 (6H, m, 2CHj), 1.1-1.22 (2H, m,
CH,), 1.47-1.55 (2H, m, CH,), 2.57 (3H, s, CH3), 3.61 (2H, q, *Jun = 11.9 Hz,
CH,), 3.76 (2H, t, *Juyy = 17.3 Hz, CH,), 4.07 (1H, s, CH), 7.36-7.48 (5H, m, 5CH
of Ar), 7.76-7.81 (2H, m, 2CH of Ar), 7.94-7.98 (2H, m, 2CH of Ar); *C NMR
(125.77 MHz, CDCls, dc(ppm)): 11.9 (CH;), 13.43 (CH;), 19.78 (CH,), 32.61
(CH,), 44.25 (CH,N), 55.2 (OCH,), 58.78 (CH), 108.94 (CCH3), 112.23 (CPh),
122.74-128.5 (SCH of Ar), 130.8-131.39(4CH of Ar), 134.65 (C,, of Ar), 134.92
(CCH), 136.2 (CC=0), 141.7 (2C,y, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm'): 3460 (CH of Ar), 3460 (CH of Ar), 3058 (CH), 1755 (C=0), 1721
(C=0); "H NMR (500.13 MHz, CDCls, du(ppm)): 0.66-0.82 (9H, m, 3CHy), 1.71-
1.78 (1H, m, CH), 2.55 (3H, s, CH;), 3.57-3.07 (4H, m, 2CH,), 4.08 (1H, s, CH),
7.33-7.46 (SH, m, SCH of Ar), 7.75-7.81 (2H, m, 2CH of Ar), 7.93-7.98 (2H, m,
2CH of Ar); *C NMR (125.77 MHz, CDCls, 5c(ppm)): 12.29 (CHs), 12.35 (CHy),
14.12 (CH,), 19.66 (CH,), 19.92 (CH,), 20.19 (CHa,), 29.57 (CH,), 51.40(CH,N),
55.25 (OCH,), 58.83 (CH), 109.94 (CCH;), 112.43 (CPh), 122.69-128.37 (5CH of
Ar), 128.56-131.44(4CH of Ar), 131.56 (C,, of A1), 134.61 (CCH), 135.01 (CC=0),
141.71 (2C,, of Ar), 164.4 (C=0), 199.1 (2C=0).
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FTIR (KBr, cm™): 3444 (CH of Ar), 3061 (CH) 1750 (C=0), 1715 (C=0); '"H NMR
(500.13 MHz, CDCls, dy(ppm)): 0.81-0.86 (3H, m, CH;), 2.43 (2H, s, NCH,), 3.66
(2H, q, *Jun = 6.8 Hz, CH,), 4.17 (1H, s, CH), 5.09 (1H, s, CH of Ar), 7.22 (2H, s,
2CH of Ar), 7.24-7.78 (7H, m, 7CH of Ar), 7.82-7.99 (2H, m, 2CH of Ar), 8.0 (2H,
s, 2CH of Ar); >C NMR (125.77 MHz, CDCls, dc(ppm)): 12.07 (CH;), 48.03
(NCH,), 55.19 (OCH,), 59.01 (CH), 109.67 (CC=0), 112.59 (CCH), 123.09 (CH of
Ar), 125.62 (CH of Ar), 125.82 (CH of Ar), 127.32 (CH of Ar), 128.61 (CH of Ar),
130.31 (CH of Ar), 131.17 (CH of Ar), 131.45 (CH of Ar), 134.67 (C-Ar), 135.07
(C-Ar), 137.05 (Cjpy 0f Ar), 137.24 (C,py, Of Ar), 137.30 (Cypy, Of Ar), 147.74 (Cypso

of Ar),164.47 (C=0), 199.06 (2C=0).
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Efficient and novel one-pot synthesis of hybridized pyrroles linked
to indene in water
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Abstract: In this research, a new method for the synthesis of hybrid indene-pyrroles
molecules is presented with high efficiency by taking advantages of the multicomponent
reactions, such as the simplicity of the reaction method, the use of less solvent, and
shorter reaction time. In this method, there is no need to separate any intermediates. The
one-pot four-component reaction between ninhydrin, acetophenone, first-type amine
and ethyl acetoacetate in water solvent at 60 °C in the presence of sodium hydroxide led
to the synthesis of indene-pyrrole hybrid molecules. In this way, an electrophilic
intermediate was created from the reaction of ninhydrin with acetophenone in the
playing medium. Then, an enamine intermediate was formed by performing a
condensation reaction between the first type amine and ethyl acetoacetate. Next, with
the nucleophilic attack and Michael increase of the enamino intermediate to the
electrophilic intermediate and then the intramolecular nucleophilic attack of the amine
group on the carbonyl ketone, a pyrrole ring was formed. Finally, the indene-pyrrole
hybrid derivative was obtained by removing water.

Keywords: Green chemistry, hybrid organic compounds, pyrrole-indene, ninhydrin,
enamine.
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