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2-amino-7,7-dimethyl-5-oxo-4-phenyl-5,6,7,8-
tetrahydro-4H-chromene-3-carbonitrile: Solid, m.p.
230-233 °C; FT-IR (KBr) vmad/cm™: 3395, 3324
(NH2), 3028 (CH, aromatic), 2960 (CH), 2199
(C=N), 1679 (C=0), 1661, 1604, 1413, 1371, 1249,
1139, *H NMR (400 MHz, DMSO-ds): § (ppm) 0.94
(s, 3H, CH3), 1.03 (s, 3H, CHz3), 2.17 (d, 2H, J=16
Hz, CHy), 2.50 (d, 2H, J= 11.6 Hz, CHy), 4.174 (s,
1H, benzylic), 7.01 (br, 2H, NH>), 7.13-7.19 (m, 3H,
aromatic), 7.26-7.29 (m, 2H, aromatic).
Me

2-amino-7, 7-dimethyl-5-oxo-4-(p-tolyl)-5, 6, 7, 8-
tetrahydro-4H-chromene-3-carbonitrile:Solid, m.p.
221-223°C; FT-IR (KBr) vmas/cm® , 3392, 3327
(NH2), 3028 (C-H aromatic), 2961 (CH), 2192
(C=N), 1679 (C=0), ,'H NMR(400 MHz, DMSO-
des): 0 (ppm) 0.94 (s, 3H, CH3), 1.03 (s, 3H, CHs),
2.08 (d, 1H, J=16 Hz, CH), 2.24 (d, 1H, J=16Hz,
CHy), 2,24 (s, 3H, CHg), 2.44-2.55 (m, 2H, CH>),
4.11 (s, 1H, benzylic), 6.98 (br, 2H, NH2), 7.00-
7.09 (m, 4H, aromatic).

2-amino-7,7-dimethyl-4-(3-nitrophenyl)-5-oxo-
5,6,7, 8-tetrahydro-4H-chromene -3-
carbonitrile:Solid m.p. 210-212 °C; FT-IR (KBr)
vma/cm™: 3471, 3334 (NHz), 2958 (C-H), 2192
(C=N), 1686 (C=0), 1525, 1364 (NO), 1041 (C-0),
'H NMR(400 MHz, DMSO-ds): § (ppm) 0.96 (s,
3H, CHg), 1.04 (s, 3H, CHg), 2.19 (d, 2H, J=16 Hz,
CH)), 2.50-2.55 (m, 2H, CH»), 4.42 (s, 1H,
benzylic), 7.21 (br, 2H, NH,), 7.60-7.68 (m, 2H,
aromatic), 7.98 (br. 1H, aromatic), 8.07-8.09 (m,
1H, aromatic).
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2-amino-4-(4-hydroxy-3-methoxyphenyl)-7,7-
dimethyl-5-0x0-5,6,7,8-tetrahydro -4H-chromene-
3-carbonitrile:Solid m.p. 234-235 °C; FT-IR (KBr)
vmad/CM™, 3495 (OH), 3403, 3324 (NH), 3016
(CH aromatic), 2962 (CH), 2193 (C=N), 1678
(C=0), 1604 (C=C), 1577, 1515, 1405, 1367, 1035
(C-O) 'H NMR(400 MHz, DMSO-ds): ¢ (ppm)
0.96 (s, 3H, CHs3), 1.03 (s, 3H, CH3), 2.17 (d, 2H,
J=16 Hz, CH), 2.49 (d, 2H, J=17.6 CH>), 3.71 (s,
3H, OMe), 4.07 (s, 1H, benzylic), 6.509 (d, 1H,
J=1.2 Hz, aromatic), 6.529 (d, 1H, J=1.2 Hz,
aromatic), 6.64-6.58 (m, 1H, aromatic), 6.93 (br,
2H, NHy), 8.84 (s, 1H, OH).
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Preparation of magnetic nanocomposite containing
zirconium(1V) oxydichloride based on Merrifield resin
and its application as catalyst in the synthesis of
chromene derivatives

Milad Sadeghi, Ali Reza Pourali *

School of Chemistry, Damghan University, Damghan, Iran.

Abstract: In this study, a heterogeneous nanocomposite was prepared from chloromethyl polystyrene
(Merrifield resin), iron magnetic nanoparticles and ZrOCl, and its catalytic properties were investigated in the
three-component reaction of the synthesis of chromene derivatives. The iron nanoparticles were surface
modified in two steps including (1) reaction with tetraethyl orthosilicate (TEOS) and (2) reaction with 3-
aminopropyl triethoxysilane (APTES). In each step, the precipitate was separated by a relatively strong external
magnet and washed with water and ethanol. Then, the heterogeneous catalyst Fe;O.@SiO,@CMPS@ZrOCl;
was prepared in three steps including (1) polymer swelling with a suitable solvent (2) preparation of
Fes0.@S10.@CMPS nanocomposite by covalently linking chloromethylated polystyrene with surface-modified
iron nanoparticles (3) reaction with ZrOCl,. FTIR, FESEM, EDX, XRD, ICP, TGA and VSM analyses were
used to characterize the catalyst. The Fe;0.@SiO,@CMPS@ZrOCIl; nanocomposite was used as a
heterogeneous catalyst for the three-component synthesis of chromene derivatives (benzaldehyde, dimedone and
malononitrile). The derivatives were prepared in a short reaction time with high yield. In addition, the catalyst
showed good magnetic properties so that it was easily separated magnetically from the reaction mixture. This
nanocatalyst can also be recycled and reused up to five consecutive cycles without any reduction in its
effectiveness.

Keywords: Polymer nanocomposite, Chloromethyl polystyrene (Merrifield resin), Iron nanoparticles,
Zirconium(1V) oxydichloride, Chromene.
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