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Figure S1. Leaching test shows no contribution of active species as homogeneous catalyst in the reaction 
medium.

0 1 2 3 4 5
0

10

20

30

40

50

60

70

80

90

100

No filtration
Catalyst filtration

Time (h)

Y
ie

ld
 (m

ol
%

)

Figure S2. FT-IR spectra of the fresh (a) and recycle (b) Cu-MOF catalyst.
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Figure S3. FT-IR spectrum of 14-Amino-13-phenyl-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione
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Figure S4. Mass spectrum of 14-Amino-13-phenyl-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione



Figure S5. 1H NMR spectrum of 14-Amino-13-phenyl-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione

2.02.53.03.54.04.55.05.56.06.57.07.58.0
f1 (ppm)

-20

0

20

40

60

80

100

120

140

160

180

200

220

240

260

280

300

320

340

360

380Guest.3829.fid
Zaferani BML2 1HNMR in CDCl3 at 298k 1397/09/17

4.
30

2.
10

2.
05

2.
14

1.
00

5.
00

2.
00

1.
89

Figure S6. 13C NMR spectrum of 14-Amino-13-phenyl-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione
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Figure S7. FT-IR spectrum of 14-Amino-13-(4-chlorophenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S8. Mass spectrum of 14-Amino-13-(4-chlorophenyl)-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione



Figure S9. 1H NMR spectrum of 14-Amino-13-(4-chlorophenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S10. 13C NMR spectrum of 14-Amino-13-(4-chlorophenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione

0102030405060708090100110120130140150160170180190
f1 (ppm)

-100

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

1400

Guest.3841.fid
Zaferani 4ClMH2 13CNMR in CDCl3 at 298k 1397/09/17



O

O

O
N

NH2

OMe

6c

Figure S11. FT-IR spectrum of 14-Amino-13-(3-methoxyphenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione

34
72

.38
33

75
.54

29
36

.45

16
82

.15
16

34
.95

15
94

.49
15

64
.57

14
88

.88
14

51
.60

13
70

.69
13

34
.12

13
03

.45
12

42
.98

12
01

.79
11

63
.02

10
95

.95
10

63
.18

96
7.7

9
78

4.0
2

74
8.0

6
71

8.8
2

500100015002000250030003500
Wavenumber cm-1

20
40

60
80

10
0

12
0

Tra
nsm

itta
nce

 [%
]

G:\DR MOHMMDI\day 18\molabaghar\4-MeO TACRINE.0 1/8/2019  2:16:29 PM
 

 
Page 1 of 1

Figure S12. Mass spectrum of 14-Amino-13-(3-methoxyphenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione



Figure S13. 1H NMR spectrum of 14-Amino-13-(3-methoxyphenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S14. 13C NMR spectrum of 14-Amino-13-(3-methoxyphenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S15. FT-IR spectrum of 14-Amino-13-(p-tolyl)-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione
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Figure S16. Mass spectrum of 14-Amino-13-(p-tolyl)-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione



Figure S17. 1H NMR spectrum of 14-Amino-13-(p-tolyl)-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione
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Figure S18. 13C NMR spectrum of 14-Amino-13-(p-tolyl)-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione
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Figure S19. FT-IR spectrum of 14-Amino-13-(thiophen-2-yl)-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione

33
78

.70

29
28

.63

16
78

.81
16

35
.98

15
95

.07
15

60
.32

14
51

.85
13

70
.13

13
35

.60
13

03
.21

12
45

.13
12

04
.29

10
66

.75
96

3.1
0

79
9.0

8
71

8.0
9

68
7.3

0

52
3.8

4

500100015002000250030003500
Wavenumber cm-1

70
75

80
85

90
95

10
0

10
5

11
0

Tra
nsm

itta
nce

 [%
]

D:\ccerci\project with dr mojtahedi\ir\MOLLA -AGHAR\Thio ML2.0 2/3/2019  9:28:17 PM
 

 
Page 1 of 1

Figure S20. Mass spectrum of 14-Amino-13-(thiophen-2-yl)-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione



Figure S21. 1H NMR spectrum of 14-Amino-13-(thiophen-2-yl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S22. 13C NMR spectrum of 14-Amino-13-(thiophen-2-yl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S23. FT-IR spectrum of 13-Amino-12-(p-tolyl)-1,2,3,12-tetrahydrobenzo[6,7]chromeno[2,3-
b]cyclopenta[e]pyridine-6,11-dione
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Figure S24. Mass spectrum of 13-Amino-12-(p-tolyl)-1,2,3,12-tetrahydrobenzo[6,7]chromeno[2,3-
b]cyclopenta[e]pyridine-6,11-dione 



Figure S25. 1H NMR spectrum of 13-Amino-12-(p-tolyl)-1,2,3,12-tetrahydrobenzo[6,7]chromeno[2,3-
b]cyclopenta[e]pyridine-6,11-dione
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Figure S26. 13C NMR spectrum of 13-Amino-12-(p-tolyl)-1,2,3,12-tetrahydrobenzo[6,7]chromeno[2,3-
b]cyclopenta[e]pyridine-6,11-dione
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Figure S27. FT-IR spectrum of 13-Amino-14-(p-tolyl)-8,9,10,11,12,14-hexahydrobenzo[6,7]chromeno[2,3 
b]cyclohepta[e]pyridine-5,15-dione
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Figure S28. Mass spectrum of 13-Amino-14-(p-tolyl)-8,9,10,11,12,14-hexahydrobenzo[6,7]chromeno[2,3 
b]cyclohepta[e]pyridine-5,15-dione



Figure S29. 1H NMR spectrum of 13-Amino-14-(p-tolyl)-8,9,10,11,12,14-hexahydrobenzo[6,7]chromeno[2,3 
b]cyclohepta[e]pyridine-5,15-dione

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.5
f1 (ppm)

-20

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

230

240
Guest.4186.fid
Mollabafger 4MeMH2 1HNMR in CDCl3 at 298k 1397/11/14

2.
00

4.
90

4.
00

2.
00

2.
00

1.
00

2.
00

2.
04

2.
00

2.
00

Figure S30. 13C NMR spectrum of 13-Amino-14-(p-tolyl)-8,9,10,11,12,14-hexahydrobenzo[6,7]chromeno[2,3 
b]cyclohepta[e]pyridine-5,15-dione
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Figure S31. FT-IR spectrum of 14-Amino-13-(2-chlorophenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S32. Mass spectrum of 14-Amino-13-(2-chlorophenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione



Figure S33. 1H NMR spectrum of 14-Amino-13-(2-chlorophenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S34. 13C NMR spectrum of 14-Amino-13-(2-chlorophenyl)-2,3,4,13-tetrahydro-1H-
benzo[6,7]chromeno[2,3-b]quinoline-7,12-dione
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Figure S35. FT-IR spectrum of 14-Amino-13-phenyl-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione
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Figure S36. Mass spectrum of 14-Amino-13-phenyl-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione



Figure S37. 1H NMR spectrum of 14-Amino-13-phenyl-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione
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Figure S38. 13C NMR spectrum of 14-Amino-13-phenyl-2,3,4,13-tetrahydro-1H-benzo[6,7]chromeno[2,3-
b]quinoline-7,12-dione
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Figure S39. FT-IR spectrum of 14-Amino-13-(4-nitrophenyl)-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione

33
60

.15

16
37

.41
15

92
.76

15
59

.76
15

12
.98

14
41

.29
13

43
.37

12
49

.32
12

06
.14

11
03

.37

95
5.4

3

79
5.5

6
72

1.6
6

43
6.4

4

500100015002000250030003500
Wavenumber cm-1

60
70

80
90

10
0

11
0

Tra
ns

mi
tta

nc
e [

%]

E:\ccerci\project with dr mojtahedi\ir\4-NO2MLS.0 4/28/2019  4:08:14 PM
 

 
Page 1 of 1

Figure S40. Mass spectrum of 14-Amino-13-(4-nitrophenyl)-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione



Figure S41. 1H NMR spectrum of 14-Amino-13-(4-nitrophenyl)-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione
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Figure S42. 13C NMR spectrum of 14-Amino-13-(4-nitrophenyl)-4,13-dihydro-1H,3H-
benzo[6,7]chromeno[2,3-b]thiopyrano[3,4-e]pyridine-7,12-dione
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Figure S43. FT-IR spectrum of 14-Amino-13-(4-chlorophenyl)-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione
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Figure S44. Mass spectrum of 14-Amino-13-(4-chlorophenyl)-4,13-dihydro-1H,3H-benzo[6,7]chromeno[2,3-
b]thiopyrano[3,4-e]pyridine-7,12-dione



Figure S45. 1H NMR spectrum of 14-Amino-13-(4-chlorophenyl)-4,13-dihydro-1H,3H-
benzo[6,7]chromeno[2,3-b]thiopyrano[3,4-e]pyridine-7,12-dione
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Figure S46. 13C NMR spectrum of 14-Amino-13-(4-chlorophenyl)-4,13-dihydro-1H,3H-
benzo[6,7]chromeno[2,3-b]thiopyrano[3,4-e]pyridine-7,12-dione
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