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In this work, an immobilization of SOsH groups on the surface of poly(ethylene oxide)-coated copper
ferrite nanoparticles was reported. The prepared CuFe,04@PEO-SOsH is an effective, green,
magnetically recoverable, bimetallic, eco-friendly, and heterogeneous solid acid catalyst. Using a
green solvent in mild reaction conditions and short reaction times can provide several advantages
for this work. The prepared nanocatalyst was characterized using conventional instrumental
techniques such as Fourier transform infrared (FT-IR) spectroscopy, scanning electron microscopy
(SEM) images, energy-dispersive X-ray spectroscopy (EDX), elemental mapping, vibrating sample
magnetometer (VSM) data, transmission electron microscopy (TEM), and X-ray diffraction (XRD)
studies. The application of the present green nanocatalyst as a heterogeneous magnetic
nanocomposite catalyst was investigated and developed for the green synthesis of chemically and
biologically important dihydropyrimidines derivatives at room temperature in high-to-excellent
yields via a simple and convenient method in a one-pot three component Biginelli condensation
reaction. Due to the magnetic property of the catalyst, it can be easily recycled from the reaction
mixture by an external magnet and reused without any considerable loss of activity.
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Spectral data and Characterization of Ethyl 4-(3-hydroxyphenyl)-6-methyl-2-thioxo-

1,2,3,4-tetrahydropyrimidin -5-carboxylate (4j).

'H NMR (500 MHz, CDCL): ou (ppm):

1.07-1.123 (3H, t, J=11.5 Hz, CHy), 3.45 (3H, s, CH;), 3.95-4.00 (2H, q, J=11.5 Hz, CH.),
5.05 (1H, s, CH), 6.65-6.69 (2H, d, J=8.5 Hz, H-Ar), 7.55-7. 153 (2H, d, J=8.5 Hz, H-Ar),

9.45 (1H, s, NH), 9.11 (1H, s, NH), 9.13 (1H, s, OH).
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Fig. S1 FT-IR spectrum of compound (4j)
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Fig. S2 'H NMR spectrum of compound (4j)



Spectral data and Characterization of Ethyl 4-(4-chlorophenyl)-6-methyl-2-o0xo-1,2,3,4-

tetrahydropyrimidine-5-carboxylate (4a).
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Fig. S3 FT-IR spectrum of compound (4a)



Spectral data and Characterization of Methyl 4- (4-methoxyphenyl)-1,2,3,4-tetrahydro-

6-methyl-2-thioxopyrimidine-5-carboxylate (4b).
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Fig. S4 FT-IR spectrum of compound (4b)
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Methyl 4-(3-hydroxyphenyl)-6-methyl-2-0xo-1,2,3,4-tetrahydropyrimidine -5-
carboxylate (4c).

'H NMR (500 MHz, CDCL): ou (ppm):
2.22 (3H, s, CH:), 3.52 (3H, s, CHs), 5.04 (1H, s, CH), 6.59—-6.65 (3H, m, H-Ar), 7.03 (1H,

m, H-Ar), 7.08 (1H, s, OH), 9.22 (1H, s, NH), 9.38 (1H, s, NH).

BMI22-H B 5 = Be :
|l M :
Parameter Value | 45
1 DataFileName  C:/ Users/jamal/ Desktop/ i
New folder/ maryam- |
niksefat/ BM122-H.fid/ fid |
2 Titke BMI22-H 40
3 Comment ‘
4 Origin Varian i : f |
5 Owner || | | | ‘ | 35
6 Site /) | ¥4 |
7 Spectrometer inova
8 Author ~30
9 Solvent dmso
10 Temperature 25.0
11 Pulse Sequence  s2pul 25

12 Mumber of Scans 8

13 Receiver Gain 0

14 Relaxation Delay  1.0000
15 Pulse Width 0.0000 ~20
16 Acquisition Time 2.0492

17 Acquisiion Date  2019-01-01T11:15: 10
18 Modification Date  2019-01-01T11:15:30

19 Spectrometer 439,72 15
Frequency !
20 Spectral Width ~ 7995.2
21 Lowest Frequency -999.3 10
22 Nudeus H
23 Acquired Size 16334
24 Spectral Size 32768
3
8 ] k\_ e ) Jﬁ \L i M, -0

=
1o7—
—=

101
1.00—=

0.30
033
0.30

0.34—]

]
f1 (ppm)

w o o33

Fig. S1 'H NMR spectrum of the product 4¢



Methyl 4-(3-hydroxyphenyl)-6-methyl-2-0xo-1,2,3,4-tetrahydropyrimidine -5-
carboxylate (4c).

1C NMR (125 MHz, CDCL,); 3¢ (ppm) :
18.3,51.3,54.1,99.5, 113.4, 114.6, 117.2, 129.8, 146.5, 148.9, 152.8. 157.8, 166.3.
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Fig. S2 1*C NMR spectrum of the product 4¢



Ethyl 4-(3-nitrophenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(4dm).

'H NMR (500 MHz, CDCL): ou (ppm):
1.08 (3H, t,J=7.1 Hz, CHs), 2.17 (3H, s, CH:), 3.93 (2H, q,J/=7.1 Hz, CH,), 6.11 (1H,

d, J=3.4 Hz, CH), 7.15-7.33 (5H, m, H-Ar), 7.74 (1H, s, NH), 9.19 (1H, s, NH).
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Fig. S3 'H NMR spectrum of the product 4m



Ethyl 4-(3-nitrophenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(4dm).

3C NMR (125 MHz, CDCL): &c (ppm):
14.0, 15.9, 52.5, 60.7, 105.0, 121.5, 123.6, 127.5, 132.0, 132.5, 135.5, 140.6, 146.6, 160.6.
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Fig. S4 3C NMR spectrum of the product 4m



Ethyl

carboxylate (4n).

4-(4-hydroxyphenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-

"H NMR (500 MHz, CDCL): s (ppm) :

1.06-1.09 (3H, t, J=7 Hz, CH,), 2.21 (3H, s, CH,), 3.93-3.97 (2H, q, J=6.5 Hz, CH,), 5.01

(1H, s, CH), 6.65-6.67 (2H, d, J=8.5 Hz, H-Ar), 6.99-7.01 (2H, d, J=8.5 Hz, H-Ar), 7.62

(1H, s, OH), 9.11 (1H, s, NH), 9.13 (1H, s, NH).
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Ethyl 4-(4-hydroxyphenyl)-6-methyl-2-oxo0-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(4n):

3C NMR (125 MHz, CDCL): 8(ppm):
14.5,18.2, 53.8, 59.5, 100.0, 115.4, 127.8, 135.8, 148.2, 152.6, 156.9, 165.8.
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Fig. S6 3*C NMR spectrum of the product 4n



Ethyl  4-(4-fluorophenyl)-6-methyl-2-oxo0-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(4o).

'"H NMR (500 MHz, CDCL): 8. (ppm) :
1.05 (3H, CH:), 2.22 3H, s, CHs), 3.94 (2H, q, CH,), 5.12 (1H, s, CH), 7.16 (2H, H-Ar), 7.22

(2H, H-Ar), 7.75 (1H, s, NH), 9.23 (1H, s, NH).
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Fig. S7 'H NMR spectrum of the product 40



Ethyl  4-(4-fluorophenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(40).

3C NMR (125 MHz, CDCL,): 3¢ (ppm) :
14.5, 18.2, 53.7,59.6, 99.5, 115.5, 115.6, 128.7, 141.5, 149.0, 152.4, 160.7, 162.7, 165.6.

BMI10-C 5RAE ¥R 0 = I - o w n e
Hris M@ o = R o I g
DD O n T - ] — = o -3 " | T
Raa 2m B o =a z s o L s
ViETT % I ] 800
Parameter Value
1 DataFileMame  C:fUsers/ jamalf Desktop/ =730
New folder/ maryam-
niksefat/ BMJ10-C.fid/ fid
2 Title B0 700
3 Comment
4 Origin Varian R
5 Owner
: 600
6 Site
7 Spectrometer inova 550
8 Author
9 Solvent dmso 500
10 Temperature 25.0
11 Pulse Sequence  s2pul 450
12 Number of Scans 1024
13 Receiver Gain &0
14 Relaxation Delay  1.0000 40
15 Pulse Width 0.0000
16 Acquisition Time 10433 -330
17 Acquisition Date  2019-01-01708:55:06
18 Modification Date  2019-01-01T09:25:28 =300
19 Spectrometer 125,87
Fi
requency ~250
20 Spectral Width  31409.5 |
21 lowest Frequency -1883.0
22 Nudleus 13c 200
23 Acquired Size 32768
J45pectalSize  655% ' -150
-100
=50
i
L L L L L L L L L L L L L L S L L L L L
230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 B0 70 6l 50 40 30 20 10 0 -10
f1 (ppm)

Fig. S8 13C NMR spectrum of the product 40



Methyl 6-methyl-2-0xo-4-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (4p).

'"H NMR (500 MHz, DMSO): x (ppm) :
2.21 (3H, s, CH), 3.49 (3H, s, CHs), 5.10 (1H, d, J=3.3 Hz, CH), 7.18-7.29 (5H, m, H-Ar),

7.72 (1H, s, NH), 9.18 (1H, s, NH).
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Fig. S9 '"H NMR spectrum of the product 4p



Methyl 6-methyl-2-0xo-4-phenyl-1,2,3,4-tetrahydropyrimidine-5-carboxylate (4p).

3C NMR (125 MHz, CDCL); oc(ppm):
18.7,51.3,55.6,101.2, 126.6, 128.1, 128.9, 143.7, 146.9, 153.9, 166.3.
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Fig. S10 'C NMR spectrum of the product 4p
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Methyl 4-(4-chlorophenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(4q).

'H NMR (500 MHz, CDCL): ou (ppm):
2.31 (3H, s, CH:), 3.59 (3H, s, CH:), 5.26 (1H, d, J=3.5 Hz, CH), 7.26 (4H, m, H-Ar), 7.51

(1H, s, NH), 9.11 (1H, s, NH).
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Fig. S11 '"H NMR spectrum of the product 4q




Methyl 4-(4-chlorophenyl)-6-methyl-2-oxo-1,2,3,4-tetrahydropyrimidine-5-carboxylate
(4q):

3C NMR (125 MHz, CDCl); oc (ppm):
18.7,52.6,57.7,98.9, 121.2, 123.6, 127.5, 135.0, 142.6, 146.6, 152.6.
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Fig. S12 '3C NMR spectrum of the product 4q
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