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'H NMR (CDCls, 300 MHz) & 7.41-7.24 (m, 5H,
ArH), 5.08 (t, J = 6.3 Hz, 1H, CHCI), 4.47-4.30
(m, 2H, CH.0), 2.07 (s, 3H, CHs); BC NMR
(CDCls, 75.5 MHz) & 170.06 (C=0), 138.08,
128.96, 128.78, 128.62 (6 x ArC), 67.87 (CH20),
59.60 (CHCI), 20.73 (CHs); IR (vma/cm™, neat)
3034 (Ar-H stretching), 2953 (aliphatic stretching
of C-H), 1746 (C=0O stretching), 1495 (aromatic
C=C stretching), 1448 (C-H bending), 1372, 1230,
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13.82 (CHs); IR (vmadcm, neat) 2959, 2871
(aliphatic ~ stretching of C-H), 1747 (C=0
stretching), 1460 (CH. bending), 1374, 1233, 1122,
1050 (C-O stretching), 964, 752 (C-CI stretching),
608.
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'H NMR (CDCls, 300 MHz) & 5.21-5.14 (m, 1H,
CHO), 3.75 (d, J = 5.1 Hz, 4H, 2 x CH>), 2.13 (s,
3H, CHs); 3C NMR (CDCls, 75.5 MHz) & 169.87
(C=0), 71.70 (CHO), 42.35 (CH2CI), 20.77 (CHa);
IR (vmax/cm™, neat) 2924, 2854 (aliphatic stretching
of C-H), 1748 (C=0O stretching), 1437 (CH:
bending), 1373, 1227, 1046 (C-O stretching), 942,
826, 758 (C-Cl stretching), 607.

(V e, ¥ Jgaar) ol Sl Juigy 915~V owS it ¥
!H NMR (CDCls, 300 MHz) § 6.11 (s, 1H, =CH,),
5.6 (s, 1H, =CH), 5.32-5.24 (m, 1H, CHO), 4.44-
4.14 (m, 3H, OCH,, CHCI), 3.72-3.62 (m, 1H,
CHCI), 2.08 (s, 3H, CHs), 1.93 (s, 3H, CHs); °C
NMR (CDCls, 75.5 MHz) 6 170.49 (C=0), 166.75
(C=0), 135.65 (=CH>), 126.34 (=C), 70.42 (CHO),
62.63 (OCHy), 42.21 (CH:CIl), 20.67 (CHz), 18.21
(CHs); IR (vmad/cm™, neat) 2959, 2926, 2854
(aliphatic ~ stretching of C-H), 1747 (C=0
stretching), 1637 (C=C stretching), 1449 (CH:
bending), 1373, 1296, 1229, 1163, 1051 (C-O
stretching), 950, 815, 757 (C-Cl stretching), 652.

(A JQD) Al Jg») ) vt} J&W‘—T—gﬂs—\
'H NMR (CDCls, 300 MHz) & 4.21-4.16 (m, 1H,
CHO), 3.63-3.52 (m, 2H, CH.CI), 2.09 (s, 3H,
CHzs), 1.76-1.55 (m, 2H, CH), 1.41-1.28 (m, 8H, 4
x CHy), 0.88 (t, J = 6.3 Hz, 3H, CHs); °C NMR
(CDCls, 75.5 MHz) 6 170.57 (C=0), 67.66 (CHO),
45.67 (CH2CI), 34.62, 31.56, 28.67, 25.96, 22.49 (5
x CHy), 20.96 (CHs), 13.98 (CHs); IR (vma/cm?,
neat) 2929, 2860 (aliphatic stretching of C-H),
1746 (C=0 stretching), 1460 (CH2 bending), 1373,
1235, 1039 (C-O stretching), 728 (C-Cl stretching),
610.
(Vo 3, oF Jgan) Cliw! Jy 350 gl 9,5-Y
'H NMR (CDCls, 300 MHz) & 4.80 (m, 1H, CHO),
3.84 (m, 1H, CHCI), 2.09 (s, 3H, CHz3), 1.73 (m,
4H, 2 x CH,), 1.40-1.25 (m, 4H, 2 x CH,); ¥C
NMR (CDCl, 75.5 MHz) 6 170.22 (C=0), 75.86
(CHO), 60.75 (CHCI), 34.84, 30.80, 24.58, 23.26
(4 x CHy), 21.06 (CHa); IR (vmax/cm’, neat) 2927,
2856 (aliphatic stretching of C-H), 1740 (C=0
stretching), 1456 (CH. bending), 1369, 1242, 1095,

1045 (C-O stretching), 950, 760 (oop Ar-H), 701
(C-Cl stretching), 604, 533.

(¥ G, F Jogua) Cobiws! Juilyg =T — oS 9id-T— 9,15 )
'H NMR (CDCls, 300 MHz) & 7.33-7.26 (m, 2H,
ArHp), 7.01-6.91 (m, 3H, ArHop), 5.36-5.33 (m,
1H, CHO), 4.22-4.17 (m, 2H, OCHy), 3.90-3.77
(m, 2H, CH:CI), 2.13 (s, 3H, CHs); C NMR
(CDCls, 75,5 MHz) & 170.20 (C=0), 158.16,
129.57, 121.44, 114.59 (6 x ArC), 71.11 (CHO),
65.85 (OCHz), 42.48 (CH:CI), 20.92 (CHg3); IR
(vmax/cm?, neat) 3038 (Ar-H stretching), 2924,
2854 (aliphatic stretching of C-H), 1746 (C=0
stretching), 1596, 1495 (aromatic C=C stretching),
1373, 1229, 1048 (C-O stretching), 970 (C-CI
stretching), 756, 693 (oop Ar-H).

¥ Jgaa) bl Juilyg pi= Y- oS 529 52 9529 45~
(¥ 3,
'H NMR (CDCls, 300 MHz) § 5.12-5.05 (m, 1H,
CHO), 4.39-4.08 (m, 2H, OCHy), 3.78-3.52 (m,
3H, CHCI, CHMe ), 2.10 (s, 3H, CHs), 1.15 (d, J
= 6 Hz, 6H, 2CHs); *C NMR (CDCls, 75.5 MHz)
§ 170.21 (C=0), 72.34 (CHO), 71.94 (OCMey),
66.12 (OCH.), 42.92 (CH:CI), 21.96, 21.90 (2 x
CHs), 20.97 (CHa); IR (vma/cm™, neat) 2972, 2926
(aliphatic  stretching of C-H), 1746 (C=0
stretching), 1437 (CH: bending), 1236, 1050 (C-O
stretching), 828 (C-Cl stretching), 755, 703, 608.
(F d, oF Jgua) ol Juilyg =Yg 5= ¥~ ( on 51)-
'H NMR (CDClz, 300 MHz) § 5.90-5.83 (m, 1H,
=CH), 5.30-5.17 (m, 2H, =CHy), 5.17-5.09 (m, 1H,
CHO), 4.01 (d, J = 5.4, 2H, =CCH0), 3.77-3.55
(m, 4H, OCH,, CHCI), 2.09 (s, 3H, CHa); °C
NMR (CDCls, 75.5 MHz) 6 170.15 (C=0), 134.14
(=CH), 117.45 (=CHz), 72.34 (CHO), 71.68
(OCH), 68.04 (OCH), 42.67 (CH:CI), 20.90
(CH3); IR (vmax/cm™, neat) 3082 (=C-H stretching),
2923, 2860 (aliphatic stretching of C-H), 1746
(C=0 stretching), 1647 (C=C stretching), 1431
(CH2 bending), 1373, 1234, 1103, 1050 (C-O
stretching), 931, 753 (C-Cl stretching), 609.

(& 13y ¥ Joua) bl Jiilyg py-Y—9 J5-Y— cuS 539
'H NMR (CDClz, 300 MHz) § 5.17-5.09 (m, 1H,
CHO), 3.77-3.43 (m, 6H, 2 x OCH2, CHCl), 2.10
(s, 3H, CH3), 1.56-1.49 (m, 2H, CH), 1.47-1.31
(m, 2H, CHy), 0.91 (t, J = 7.5 Hz, 3H, CHz3); °C
NMR (CDCls, 75.5 MHz) 6 170.22 (C=0), 71.45
(CHO), 71.39 (OCH.), 68.68 (OCH2), 42.80
(CH2CI), 31.54 (CH), 21.01 (CHs), 19.17 (CH>),
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1043 (C-O stretching), 965, 739 (C-CI stretching),
608.
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'H NMR (CDCls, 300 MHz) & 4.16-3.80 (m, 2H,
CHO, CHCI), 2.36-2.00 (m, 5H, CHs, CH>), 1.95-
1.80 (m, 10H, 5 x CHy); 3C NMR (CDCls, 75.5
MHz) 6 170.07 (C=0), 82.13 (CHO), 63.31
(CHCI), 31.51, 27.02, 26.61, 26.51, 23.63, 21.91 (6
x CH2), 21.08 (CH3); IR (vma/cm™, neat) 2930,
2861(aliphatic stretching of C-H), 1451 (CH:
bending), 1370, 1246, 1041 (C-O stretching), 821,
707 (C-Cl stretching), 609.

(VY d, ¥ Jgaa) bl Lty ol 9 IS
IH NMR (CDCls, 300 MHz) & 4.85-4.5 (m, 1H,
CHO), 4.05-3.6 (m, 1H, CHCI), 2.05 (s, 3H, CHs),
1.8-1.5 (M, 4H, 2 x CHy), 1.5-1 (m, 2H, CHy).
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Preparation and characterization of NiFe2O4/Cu(OH):
magnetic nanocatalyst and its use in one-pot synthesis of
B-chloroacetates from epoxides

R. Eisavi *

Department of Chemistry, Faculty of Science, Payame Noor University, Tehran

Abstract: Magnetic nanoparticles of nickel ferrite were synthesized through a solid-state procedure and then
calcined at high temperatures. In order to prevent oxidation and aggregation and also increase the quantity of
functional groups on the surface of nanocatalyst, the NiFe.O4 nanoparticles were modified by copper hydroxide in
alkaline medium and magnetic nanocomposite of NiFe;O4/Cu(OH), was successfully obtained. The synthesized
magnetic nanoparticles were characterized by VSM, FT-IR, EDS, SEM, TEM and XRD techniques and then used as
a new catalyst in the one-pot efficient conversion of different epoxides bearing aryl, allyl and alkyl substituents to
the corresponding B-chloroesters in the presence of nickel chloride and acetic anhydride at room temperature under
solvent-free conditions. Synthesis of B-chloroesters was carried out within 10-32 min with 80-96% vyields. The
magnetic nanocatalyst was easily separated using a simple magnet and reused in consecutive cycles without any
significant loss of catalytic activity or magnetic property.

Keywords: Epoxide, Acetic Anhydride, B-Chloroacetate; NiFe;,O4/Cu(OH)2, Magnetic Nanocatalyst, Solvent-free.
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