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M.P: 62-63;'H NMR (CDCls;, 400 MHz): § 7.45-7.50
(m, 2H), 7.33-7.41 (m, 3H), 3.83 (br, 4H), 3.57 (br,
1H), 2.82 (br, 2H), 2.65 (br, 2H), 1.39-1.58 (m, 2H),
1.32-1.37 (m, 8H), 0.91-0.94 (m, 3H). “"C NMR
(CDCI3, 100 MHz): & 131.8, 128.3, 128.1, 122.6, 87.6,
86.2, 66.6, 58.5,49.7, 32.6, 31.7, 28.9, 26.6, 22.6, 14.1.

1-(1,3-diphenylprop-2-ynyl) piperidine (4i):

M.P:63-65; 'H NMR (400 MHz, CDCI3, ppm): & 7.70
(d, 2H), 7.55-7.56 (m, 2H), 7.32-7.43 (m, 6H), 4.89 (s,
1H), 2.65 (br, 4H), 1.64-1.67 (m, 4H), 1.48-1.51 (m,
2H).; *C NMR (100 MHz, CDCI3) ppm 138.2, 131.8,
128.6, 128.3, 128.1, 128.0, 127.4, 123.3, 87.9, 86.1,
62.4,50.5,26.2, 24.4.

1-(1-(4-chlorophenyl)-3-phenylprop-2-yn-1-
yl)piperidine (4j):

M.P: Oil;'H NMR (CDCI3, 400 MHz): § 7.64 (d, 2H),
7.53-7.57 (m, 2H), 7.29-7.41 (m, 5H), 4.83 (s, 1H), 2.60
(br, 4H), 1.64 (d, 4H), 1.50 (d, 2H). °C NMR (CDCI3,
100 MHz): § 133.3, 131.8, 129.9, 128.4, 128.3, 128.2,
123.0, 88.4, 85.3, 61.8, 50.7, 26.1, 24.3.

1-(1-(4-nitrophenyl)-3-phenylprop-2-yn-1-
yl)piperidine (4Kk):

M.P: Oil; "H NMR (CDCI3, 400 MHz): & 7.81 (d, 2H,),
7.50-7.59 (m, 2H), 7.26-7.47 (m, 5H), 4.91 (s, 1H), 2.70
(br, 4H), 1.75 (d, 4H), 1.63 (d, 2H). °C NMR (CDCl;,
100 MHz): § 134.3, 132.9, 128.9, 127.8, 127.1, 126.9,
124.2,89.2, 85.7, 62.1, 51.02, 26.9, 25.1.

1-(1-(3,5-dimethoxyphenyl)-3-phenylprop-2-yn-1-
yDpiperidine (41):

M.P: 68-70; '"H NMR (CDCI3, 400 MHz): § 7.55-7.57
(m, 2H), 7.36-7.38 (m, 3H), 7.27-7.36 (m, 2H), 6.97 (s,
1H), 4.76 (s, 1H), 2.63 (br, 4H), 3.78 (s, 6H), 1.64-1.66
(m, 4H), 1.47-1.50 (m, 2H). '3CNMR (CDCls, 100
MHz): § 137.6, 131.8, 130.4, 129.2, 1283, 128.0,
126.5, 123.5, 87.6, 86.5, 62.5, 53.4, 50.8, 26.1, 24.4.

1-(1-phenylhex-1-yn-3-yl) piperidine (4m):

M.P: 62-63;'H NMR (CDCls, 400 MHz): § 7.35-7.20
(m, 2H), 7.20-7.17 (m, 3H), 3.92 (br, 4H), 3.61 (br,
1H), 2.86 (br, 2H), 2.75 (br, 2H), 1.82-1.65 (m, 2H),
1.58-1.64 (m, 4H), 1.11-1.17 (m, 3H). “C NMR

(CDCI3, 100 MHz): & 136.8, 132.3, 128.1, 124.6, 87.6,
86.2,64.6, 58.5,49.7,32.9,32.4,29.3, 14.9.
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4-(1,3-diphenylprop-2-ynyl)morpholine (4a):

M.P: Oil; 'H NMR (400 MHz, CDCls, ppm): & 7.63 (d,
2H), 7.56-7.54 (m, 2H), 7.40-7.31 (m, 6H), 4.80 (s. 1H),
3.87-3.73 (m, 4H), 2.67 (br, 4H); C NMR (100 MHz,
CDCl;) ppm 137.8, 131.8, 128.61, 128.2, 127.8, 122.9,
88.5, 85.0, 67.1, 62.0, 49.9.

4-(1-(4-chlorophenyl)-3-phenylprop-2-yn-1-
y)morpholine (4b):

M.P: Oil; '"H NMR (400 MHz, CDCls, ppm): 8 7.51 (d,
2H), 7.45 (d, 2H), 7.27-7.25 (m, 5H), 4.69 (s, 1H), 3.70-
3.61 (m, 4H), 2.55- 2.52 (t, 4H);*C NMR (100 MHz,
CDCl;) ppm 136.5, 131.2, 128.2, 127.8, 127.6, 123.5,
88.5, 85.2,67.4,63.0,49.1.

4-(1-(4-methylphenyl)-3-phenylprop-2-yn-1-
yl)morpholine (4¢c):

M.P: 77-78; '"H NMR (400 MHz, CDCls, ppm): & 7.41
(d, 2H), 7.47-7.40 (m, 2H), 7.27-7.20 (m, 5H), 4.73 (s,
1H), 3.72-3.65 (m, 4H), 2.50- 2.49 (t, 4H), 2.26 (s,
3H);">C NMR (100 MHz, CDCI3, ppm) 136.4, 131.2,
128.01, 127.5, 127.1, 121.5, 88.5, 85.0, 67.1, 62.5, 49.7,
21.3.

4-(1-(3-bromophenyl)-3-phenylprop-2-yn-1-
y)morpholine (4d):

M.P: Oil; '"H NMR (400 MHz, CDCl;, ppm): & 7.58-
7.49 (m, 2H), 7.45-7.38 (m, 2H), 7.37-7.15 (m, 5H),
4.70 (s, 1H), 3.74-3.68 (m, 4H), 2.48- 2.55 (t, 4H);"C
NMR (100 MHz, CDCl;, ppm) 137.9, 131.4, 128.12,
127.88, 127.23, 123.9, 88.3, 85.2, 67.5, 63.1, 49.7.

4-(1-(3-nitrophenyl)-3-phenylprop-2-yn-1-
y)morpholine (4e):

M.P: Oil; 'H NMR (400 MHz, CDCl;, ppm): & 8.29-
8.12 (m, 3H), 7.75-7.62 (s, 1H), 7.57-7.35 (m, 5H), 4.78
(s, 1H), 3.80-3.61 (m, 4H), 2.85- 2.67 (t, 4H);"°C NMR
(100 MHz, CDCl;, ppm) 138.5, 131.9, 128.81, 128.7,
127.4,123.3, 89.5, 86.7, 67.2, 62.2, 50.3.

4-(1-(2-hydroxyphenyl)-3-phenylprop-2-yn-1-
yDmorpholine (4f):

M.P: Oil; '"H NMR (400 MHz, CDCl;, ppm): & 7.41 (br,
2H), 7.32-7.28 (m, 5H), 6.91-6.88 (m, 2H), 5.62 (s, 1H),
4.39 (s, 1H), 3.78-3.65 (m, 4H), 2.43- 2.48 (t, 4H);"C
NMR (100 MHz, CDCI3, ppm) 137.8, 131.2, 127.61,
127.2,126.8,121.9, 87.8, 85.0, 67.4, 62.0, 49.9.

4-(1-phenylnon-1-yn-3-yl)morpholine (4g):
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Synthesis, characterization of magnetic nanoparticles of

functionalized magnetite by sulfamic acid and catalytic

application for the synthesis of propargylamines under
solvent-free conditions

M.Gorjizadeh*, M.Afshari
Department of Chemistry, Shoushtar Branch, Islamic Azad University, Shoushtar, Iran

Abstract: Propargylamines derivatives have been reported to possess a wide range of pharmaceutical activities or
can be converted to some compounds with similar properties In this project, sulfamic acid stabilized on silica coated
Fe;0, magnetic nano particles was prepareded and characterized by Fourier transform infrared spectroscopy (FT-
IR), scanning electron microscopy (SEM), thermal gravimetric analysis (TGA). Then this catalyst used as a
magnetically retrievable catalyst in the synthesis of different propargylamines by the reaction of various aldehydes,
secondary amines and terminal alkynes at 80 °C under solvent-free conditions in high yields. This method is not
only high yields and low cost due to solvent free conditions, but also due to having magnetic core catalyst can be
easily separated using an external magnetic field and reused up to five times. It is worth noting that the difference in
yields between the first and fifth catalyst recycling was less than 12%.

Keywords: Propargylamines, Solid acid catalyst, Magnetic nanoparticles, Solvent free, Recyclable catalyst.
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