Supplementary Material

Synthesis of novel pyrimido[1,2-a]pyrimidines by Fe3O4@PAP as an efficient and reusable magnetic nanocatalyst
Fatemeh Tajali Rad,a Hassan Kefayati,a,( Shahab Shariati a
a Department of Chemistry, Rasht Branch, Islamic Azad University, Rasht, Iran

Ethyl-2-(p-tolyl)-4-phenyl-7-(2-hydroxybenzoyl)-4H-pyrimido[1,2-a]pyrimidine-3-carboxylate (6a): 
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Current Data Parameters

NAME Aajabi
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080802
Time 10.04
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG 20pg30
T0 65536
SOLVENT cocl3
NS 262
Ds 4
SWH 30030.028 Hz
FIDRES 0.458222 Hz
AQ 1.0912410 sec
RG 4096
o 16.650 usec
0E 6.50 usec
TE 298.0 K
D1 1.00000000 sec
dit 0.03000000 sec
DELTA 0.89999996 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1 =
NUCt 13C
P1 9.10 usec
PL1 3.00 d8
SFO1 125.7703643 MHz
== = CHANNEL f2 =
CPOPRG2 waltz16
Nucz 1H
PCPD2 80.00 usec
PL2 0.00 a8
PLi2 15.50 dB
PL13 15.50 dB
SFO2 500. 1320005 MHz
F2 - Processing parameters
S 32768
SF 125.7577330 MHz
HOW EM
558 0
LB 1.00 Hz
6B 0
PC 1.40
1D NMA plot parameters
CX 20.00 cm
cY 7.09 cm
FiP 213.820 ppm
F1 26888.57 Hz
Fap 4.098 ppm
F2 515.37 Hz
PPMCH 10.48611 ppm/cm

HZCM 1318.70996 Hz/cm




Crystal yellow; m.p: 255-257 oC; IR (KBr, cm-1): 3458 (OH), 3055 (CH-Ar), 2975 (CH-Aliphatic), 1683, 1620 (CO); 1H NMR (400 MHz, CDCl3): 0.83 (t, 3H, CH3), 2.37 (s, 3H, CH3), 3.88 (q, 2H, CH2), 5.42 (s, 1H, H-a), 5.91 (s, 1H, H-b), 6.03 (s, 1H, H-c), 7.12 (d, J = 8.0 Hz, 2H, H-Ar), 7.22 (d, J = 7.6 Hz, 2H, H-Ar), 7.42 (d, J = 6.8 Hz, 4H, H-Ar), 7.47 (t, J = 7.6 Hz, 2H, H-Ar), 7.52-7.57 (m, 2H, H-Ar), 7.92 (d, J = 8 Hz, 1H, H-Ar), 11.95 (s, 1H, OH) ppm; 13C NMR (100.6 Hz, CDCl3): δ = 13.5, 21.3, 57.3, 60.2, 82.9, 103.5, 108.7, 118.1, 122.5, 124.2, 127.4, 127.6, 128.2, 128.6, 129.2, 129.9, 130.2, 135.1, 135.7, 136.5, 139.2, 141.0, 146.5, 149.1, 155.9, 164.8, 179.6 ppm; anal. calcd for C30H25N3O4: C 73.3, H 5.13, N 8.55, O 13.02. Found: C 73.3, H 5.12, N 8.56, O 13.02.
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Ethyl-2-(3-methoxyphenyl)-4-phenyl-7-(2-hydroxybenzoyl)-4H-pyrimido[1,2-a] pyrimidine-3-carboxylate (6b):
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Crystal yellow; m.p: 254-256 oC; IR (KBr, cm-1): 3452 (OH), 3062 (CH-Ar), 2968 (CH-Aliphatic), 1683 (CO); 1H NMR (500 MHz, CDCl3): δ = 0.80 (t, 3H, CH3), 3.81 (s, 3H, OCH3), 3.88 (q, 2H, CH2), 5.47 (s, 1H, H-a), 5.91 (s, 1H, H-b), 6.03 (s, 1H, H-c), 6.90 (d, J = 8.2 Hz, 1H, H-Ar), 7.05 (s,  1H, H-Ar), 7.09 (m, 3H, H-Ar), 7.30 (t, 1H, H-Ar), 7.39 (d, J = 7.36 Hz, 2H, H-Ar), 7.45 (t, 2H, H-Ar), 7.54 (m, 2H, H-Ar), 7.90 (dd, J = 1.3, 7.75 Hz, 1H, H-Ar), 11.70 (s, 1H, OH); 13C NMR (100.6 Hz, CDCl3): δ = 13.9, 55.7, 57.7, 60.6, 83.3, 103.6, 109.1, 114.2, 114.4, 118.4, 120.1, 122.9, 124.5, 127.8, 128.6, 128.9, 130.6, 130.7, 135.4, 136.1, 141.3, 147.0, 149.4, 156.3, 160.4, 165.1, 180.0 ppm. anal. calcd for C30H25N3O5: C 70.99, H 4.96, N 8.28, O 15.76. Found: C 71.0, H 5.29, N 8.28, O 15.76.
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Ethyl-2-(4-methoxyphenyl)-4-phenyl-7-(2-hydroxybenzoyl)-4H-pyrimido[1,2-a] pyrimidine-3-carboxylate (6c):
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Crystal yellow; m.p: 256-257 oC; IR (KBr, cm-1): 3322 (OH), 3148 (CH-Ar), 2950 (CH-Aliphatic), 1663 (CO); 1H NMR (400 MHz, CDCl3): δ = 0.82 (t, , j = 8.0 Hz, 3H, CH3), 3.48 (s, 3H, OCH3), 3.88 (q, 2H, CH2), 5.47 (s, 1H, H-a), 5.91 (s, 1H, H-b), 6.04 (s, 1H, H-c), 7.13 (d, J = 7.2 Hz, 2H, H-Ar), 7.22 (d, j = 6.8 Hz, 2H, H-Ar), 7.74-7.56(m, 8H, H-Ar), 7.92 (d, J = 8.0 Hz, 1H, H-Ar), 11.95 (s, 1H, OH); 13C NMR (100.6 Hz, CDCl3): δ = 14.2, 52.5, 56.3, 60.1, 84.9, 102.7, 108.2, 118.1, 122.5, 124.2, 127.4, 127.6, 128.3, 128.6, 129.2, 129.9, 130.2, 135.1, 135.7, 136.5, 139.2, 141.0, 146.5, 149.1, 156.9, 165.9, 179.5 ppm. anal. calcd for C30H25N3O5: C 70.99, H 4.96, N 8.28, O 15.76. Found: C 71.0, H 5.29, N 8.28, O 15.76.
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Ethyl-2-(2-nitrophenyl)-4-phenyl-7-(2-hydroxybenzoyl)-4H-pyrimido[1,2-a]pyrimidine-3-carboxylate (6d): 
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Crystal yellow; m.p: 246-248 oC; IR (KBr, cm-1): 3452 (OH), 3070 (CH-Ar), 2981 (CH-Aliphatic), 1683 (CO); 1H NMR (500 MHz, CDCl3): δ = 0.82 (t, 3H, CH3), 3.85 (m, 2H, CH2), 5.45 (s, 1H, H-a), 6.09 (s, 1H, H-b), 6.76 (s, 1H, H-c), 7.13 (t, 1H, H-Ar), 7.35 (m, 2H, H-Ar), 7.43-7.56 (m, 5H, H-Ar), 7.58 (t, 1H, H-Ar), 7.71 (t, 1H, H-Ar), 7.88 (d, J = 6.92 Hz, 1H, H-Ar), 7.93 (d, J = 7.82 Hz, 1H, H-Ar), 7.98 (d, j = 6.84 Hz, 1H, H-Ar), 10.43 (s, 1H, OH); 13C NMR (125 MHz, CDCl3): δ = 13.9, 52.0, 60.9, 83.0, 103.9, 109.8, 119.1, 123.2, 124.4, 124.5, 127.5, 128.3, 129.1, 129.8, 130.3, 134.4, 136.4, 136.5, 148.8, 150.0, 156.7, 164.3, 180.4 ppm; anal. calcd for C29H22N4O6: C 66.66, H 4.24, N 10.72, O 18.37. Found: C 66.67, H 4.23, N 10.72, O 18.37.
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NAME Tajslli
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F2 - Acguisition Parameters

TSR N N B, T

PROBHD 5 mm GNP 1H/13

pom
—10.4303

PULPROG 2930

70 32788

SOLVENT cocl3 -

NS 16

0s 0

SWH 10330.578 Hz

FIDRES 0.315264 Hz

Ag 1.5860636 sec

RG 574.7

oW 48.400 usec

DE 6.50 usec

TE 298.0 K

D1 - 5.00000000 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec
== CHANNEL f1 =

NUC1 iH

Pe 10.50 usec

PLY -3.00 dB

SFO1 500. 1330885 MHz

F2 - Processing parameters

=1 32768

SF 500. 1300043 MHz

WOW EM

558 0

LB 0.30 Hz

GB Q
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). ——
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Ethyl-2-(4-chlorophenyl)-4-phenyl-7-(2-hydroxybenzoyl)-4H-pyrimido[1,2-a]pyrimidine -3-carboxylate (6e): 
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Crystal yellow; m.p: 262-264 oC; IR (KBr, cm-1): 3456 (OH), 3095 (CH-Ar), 2975 (CH-Aliphatic), 1677 (CO); 1H NMR (500 MHz, CDCl3): δ = 0.82 (t, 3H, CH3), 3.87 (q, 2H, CH2), 5,49 (s, 1H, H-a), 5.91 (s, 1H, H-b), 5.97 (s, 1H, H-c), 7.08 (d, J = 8.18 Hz, H-Ar), 7.12 (t, 1H, H-Ar), 7.37 (m, 4H, H-Ar), 7.44 (m, 4H, H-Ar), 7.53 (m, 2H, H-Ar), 7.90 (dd, J = 1.6, 7.85 Hz, 1H, H-Ar); 13C NMR (125 MHz, CDCl3): δ = 13.8, 57.2, 60.7, 83.1, 103.5, 109.2, 118.4, 123.1, 124.4, 127.8, 128.5, 128.9, 129.4, 129.8, 130.7, 135.4, 135.6, 136.2, 138.3, 140.7, 147.4, 149.1, 156.2, 165.1, 179.8 ppm. anal. calcd for C29H22ClN3O4: C, 68.04; H, 4.33; Cl, 6.93; N, 8.21; O, 12.50. Found: C, 68.02; H, 4.35; Cl, 6.93; N, 8.21; O, 12.50. 
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Current Data Parameters

NAME Rajabi
EXPNO 6
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080802
Time 9.59
INSTRUM spect
PROBHD 5 mm GNP 1H/13
PULPROG zg30

0 32768
SOLVENT cDc13

NS B

0s 0

SWH 10330.578 Hz
FIDRES 0.315264 Hz
AQ 1.56B80696 sec
RG 287.4

DW 48.400 usec
DE 6.50 usec
TE 298.0 K
D1 5.00000000 sec
MCREST 0.00000000 sec
MCHRK 0.01500000 sec
& = CHANNEL f1 =

NUC1 1H

P1 10.50 usec
PLY -3.00 dB
SFO1 500. 1330885 MHz

F2 - Processing parameters

SI 32768

SF 500.1300080 MHz
WOW EM

558 0

LB 0.30 Hz

GB ]

PC 1.00

1D NMR plot parameters

Cx 20.00 cm
cY 20.20 cm
F1P 14.442 ppm
F1 7222.99 Hz
Fap 0.051 ppm
F2 25.27 Hz
PPMCM 0.71958 ppm/cm
HZCM 359.88586 Hz/cm
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Ethyl-2-(4-boromophenyl)-4-phenyl-7-(2-hydroxybenzoyl)-4H-pyrimido[1,2-a] pyrimidine-3-carboxylate (6f): 
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Crystal yellow; m.p: 265-267 oC; IR (KBr, cm-1): 3458 (OH), 3095 (CH-Ar), 2975 (CH-Aliphatic), 1677 (CO); 1H NMR (500 MHz, CDCl3): δ = 0.82 (t, 3H, CH3), 3.88 (q, 2H, CH2), 5.40 (s, 1H, H-a), 5.91 (s, 1H, H-b), 5.97 (s, 1H, H-c), 7.09 (d, J = 8.21 Hz, H-Ar), 7.13 (t, 1H, H-Ar), 7.39 (m, 4H, H-Ar), 7.47 (t, 2H, H-Ar), 7.54 (m, 4H, H-Ar), 7.91 (dd, J = 1.5, 7.82 Hz, 1H, H-Ar); 13C NMR (125 MHz, CDCl3): δ = 13.8, 57.3, 60.7, 83.2, 103.4, 109.2, 118.4, 123.1, 123.8, 124.4, 127.8, 128.5, 129.0, 129.7, 130.7, 132.8, 135.4, 136.2, 138.9, 140.7, 147.5, 149.2, 156.2, 165.1, 179.8 ppm. anal. calcd for C29H22BrN3O4: C, 62.60; H, 3.99; Br, 14.36; N, 7.55; O, 11.50. Found: C, 62.61; H, 3.98; Br, 14.36; N, 7.55; O, 11.50.
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Ethyl-2-(2-fluorophenyl)-4-phenyl-7-(2-hydroxybenzoyl)-4H-pyrimido[1,2-apyrimidine -3-carboxylate (6g):
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Crystal yellow; m.p: 240-242 oC; IR (KBr, cm-1): 3431 (OH), 3093 (CH-Ar), 2966 (CH-Aliphatic), 1691 (CO); 1H NMR (500 MHz, CDCl3): δ = 0.60 (t, 3H, CH3), 3.62 (m, 2H, CH2), 5.74 (s, 1H, H-a), 5.80 (s, 1H, H-b), 6.03 (s, 1H, H-c), 6.87 (m, 3H, H-Ar), 6.97 (t, 1H, H-Ar), 7.13  (m, 1H, H-Ar), 7.20 (m, 5H, H-Ar), 7.31 (m, 2H, H-Ar), 7.62 (d, J= 7.87 Hz, H-Ar); 13C NMR (125 MHz, CDCl3)  δ: 13.6, 57.6, 60.3, 82.9, 101.6, 108.5, 116.2, 116.3, 118.3, 122.7, 124.3, 125.3, 126.4, 127.4, 128.0, 128.5, 130.0, 131.2, 135.6, 136.0, 140.9, 148.3, 148.6, 156.1, 160.1, 164.5, 179.7 ppm. anal. calcd for C29H22FN3O4: C, 70.29; H, 4.48; F, 3.83; N, 8.48; O, 12.92. Found: C, 70.29; H, 4.49; F, 3.82; N, 8.48; O, 12.92.
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Current Data Parameters

NAME Tajalli
EXPNO 7
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080916

Time 10.26

INSTRUM spect

PROBHD 5 mm GNP 1H/13

PULPROG 2gpg30

0 32768

SOLVENT coc13

NS 183

bs 4

SHH 30030.029 Hz

FIDRES 0.916444 Hz

AQ 0.5456533 sec

RG 6502

Dw 16.650 usec

DE 6.50 usec

TE 298.0 K

01 1.00000000 sec

di1 0.03000000 sec

DELTA 0.89999398 sec

MCREST 0.00000000 sec

MCWRK 0.01500000 sec

CHANNEL 1 =

NUC1 13c

P 9.10 usec

PLY 3.00 dB

SFO1 125.7703843 MHz
= CHANNEL f2

CPOPRGZ waltzi6

Nuc2 1H

PCPO2 B0.00 usec

PL2 0.00 dB

PL12 15.50 dB

PL13 15.50 dB

SF02 500.1320005 MHz

F2 - Processing parameters

SI 32768

SF 125.7577380 MHz

WOW EM

558 0

LB 1.00 Hz

GB 0

PC 1.40

10 NMR plot parameters

X 20.00 cm

cY 7.76 em

F1P 212,782 ppm

F1 26759.00 Hz

Fep 6.953 ppm

Fe 874.42 Hz

PPMCM 10.29145 ppm/cm

HZCM 1294.22900 Hz/cm
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Current Data Parameters

NAME Tajalli
EXPNO 5
PROCND 1

F2 - Acquisition Parameters

Date_ 20090916
Time 10.18
INSTRUM spect
PAOBHD 5 mm GNP 1H/13
PULPROG 2gpg30
0 32768
SOLVENT €oc13
NS 138
0s 4
SHH 30030.029 Hz
FIDRES 0.916444 Hz
AQ 0.5456538 sec
RG 6502
OH 16.650 usec
0E 6.50 usec
TE 298.0 K
D1 1.00000000 sec
dig 0.0300000C sec
DELTA 0.899999598 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
CHANNEL f1
NUCt 13C
P1 9.10 usec
PLL 3.00 dB
SFO1 125.7703643 MHz
e = CHANNEL f2 =

CPOPRG2 waltz16
Nuc2 1H
PCPD2 80.00 usec
PL2 0.00 dB
PLi2 15.50 98
PL13 15.50 dB
SFO2 500. 1320005 MHz

F2 - Pracessing parameters

SI 32768

SF 125.7577390 MHz
HWOW EM
858 0

LB 1.00 Hz
GB 0

PC 1.40

10 NMR plot parameters

%3 20.00 cm
cy 5.03 cm
F1P 210.445 ppm
F1 26465.23 Hz
F2P 6.434 ppm
F2 809.14 Hz
PPMCM 10.20060 ppm/cm

HZCM 1282.80457 Hz/cm




(Corresponding author. Tel.: +98 1333480215, Fax: +98 1333480233,  P. O. Box: 41335-3516, E-mail: � HYPERLINK "mailto:kefayati@iaurasht.ac.ir" �kefayati@iaurasht.ac.ir�, � HYPERLINK "mailto:haskefayati@gmail.com" �haskefayati@gmail.com�  (H. Kefayati)
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Current Data Parameters

Hz
Hz
sec

usec
usec
K
sec
sec
sec
sec
sec

usec
daB

NAME Tajalli
EXPNO 10
PROCND 1
F2 - Acguisition Parameters
Date_ 20091011
Time 14,01
INSTRUM spect
PROBHO 5 mm GNP 1H/13
PULPROG 2gpg30
j] 32768
SOLVENT €oc13
NS 201
0s 4
SHH 30030.023
FIDRES 0.916444
AQ 0.5456539
RG 6902
DH 16.650
DE 6.50
TE 298.0
D1 1.00000000
g1 0.03000000
DELTA 0.89999998
MCREST 0.00000000
MCWRK 0.01500000
= CHANNEL f1 =
NUCY 13C
P1 8.10
PL1 3.00
SFO1 125.7703643

= CHANNEL f2 =
CPDPRG2 waltz1i6
NuC2 iH
PCPO2 80.00
pL2 0.00
PL12 15.50
PL13 15.50
SFO2 500 . 1320005

MHz

usec
dB
d8
a8
MHZ

F2 - Processing parameters

S1 32768
SF 125.7577380
WOW EM
SSB 0
LB 1.00
68 0
PC 1.40

10 NMR plot parameters

cx 20.00
€Y 4.85
FiP 206.034
F1 25910.33
Fap 4.877
Fe 613.29
PPMCM 10.05785
HZCM 1264.85181

MHz

Hz

cn
cm
ppm

Hz

ppm

Hz
ppm/em
Hz/cm



[image: image30.png]ppm
164.384
186.725
150.028
148.876
136.518
136.394
134.436
130.387
129.094
128.301
127.576
124,550
124..440
123.203
119.166
109.798
103.965

77.695

77.441

77.188

13.951

180.441
— 60.914
— 52.007

=

ppeess

Current Data Parameters

NAME Tajalli
EXPNO 3
PROCNO 1

F2 - Acquisition Parameters

Date_ 20080916
Time 10.03
INSTRUM spect
PROBHD 5 mm ONP {H/13
PULPROG - 20n930
0 32768
SOLVENT coc13
NS 433
0s 4
SHH 30030.029 Hz
FIDRES 0.916444 Hz
AQ 0.5456539 sec
RG 6502
] 16.650 usec
DE 6.50 usec
TE 238.0 K
D1 1.00000000 sec
di1 0.03000000 sec
DELTA 0.89999998 sec
MCREST 0.00000000 sec
MCHRAK 0.01500000 sec
CHANNEL 1 =
13C
9.10 usec
3.00 08
125.7703643 MHz
= CHANNEL f2 =
CPOPRG2 waltz18
NuC2 1H
PCPD2 80.00 usec
pL2 0.00 dB
PL12 15.50 d8
PL13 15.50 d8
SFO2 500. 1320005 MHz

F2 - Processing parameters

SI 32768

SF 125.7577330 MHz
HDW EM
538 0

LB 1.00 Hz
GB 0

PC 1.40

10 NMR plot parameters

cX 20.02 cm
cy 13.08 cm
Fip 215.000 ppm
F1 27037.92 Hz
Fep -5.000 ppm
Fa2 -628.79 Hz
PPMCH 11.00000 ppm/cm

HZCM 1383.33508 Hz/cm
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