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1. 1H and 13C NMR spectra

Figure S1. 1H NMR spectrum of 1,3-di(p-bromophenyl)prop-2-en-1-one (11a)

Figure S2. 13C NMR spectrum of 1,3-di-(p-bromophenyl)prop-2-en-1-one (11a)
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Figure S3. 1H NMR spectrum of 1-(p-bromophenyl)-3-(p-chlorophenyl)-prop-2-en-1-one 
(11b)

Figure S4. 13C NMR spectrum of 1-(p-bromophenyl)-3-(p-chlorophenyl)-prop-2-en-1-
one (11b)

C C
H

C
H

O

Br

Cl

C C
H

C
H

O

Br

Cl



S4

Figure S5. 1H-NMR spectrum of 1,3-di-(p-methoxyphenyl)-prop-2-en-1-one (11c)

Figure S6. 13C NMR spectrum of 1,3-di-(p-methoxyphenyl)-prop-2-en-1-one (11c)
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Figure S7. 1H NMR spectrum of 1-(p-bromophenyl)-3-(3,4,5-trimethoxy-phenyl)-prop-2-
en-1-one (11d)

Figure S8. 13C NMR spectrum of 1-(p-bromophenyl)-3-(3,4,5-trimethoxy-phenyl)-prop-
2-en-1-one (11d)
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Figure S9. 1H NMR spectrum of 1-(p-bromophenyl)-3-phenyl-prop-2-en-1-one (11e)

Figure S10. 13C NMR spectrum of 1-(p-bromophenyl)-3-phenyl-prop-2-en-1-one (11e)
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Figure S11. 1H NMR spectrum of p-bromo-phenyl-{1-(p-bromophenyl)-[3-spiro-(indolin-
2-one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl}methanone (14a)
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NAME         Jun12-2018
EXPNO               100
PROCNO                1
Date_          20180612
Time              15.37
INSTRUM           spect
PROBHD   5 mm SEI 1H/D-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                 1290
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TE                673.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                 6.40 usec
PL1               -3.00 dB
PL1W        15.78739738 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300000 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

PA-12
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Figure S12. 13C NMR spectrum of p-bromo-phenyl-{1-(p-bromophenyl)-[3-spiro-(indolin-
2-one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl}methanone (14a)
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Figure  S13. 1H NMR spectrum of p-bromo-phenyl-{1-(p-chlorophenyl)-[3-spiro-(indolin-
2-one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl} methanone (14b)
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NAME         Jun12-2018
EXPNO               110
PROCNO                1
Date_          20180612
Time              15.43
INSTRUM           spect
PROBHD   5 mm SEI 1H/D-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                 1440
DW               41.600 usec
DE                 6.50 usec
TE                673.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                 6.40 usec
PL1               -3.00 dB
PL1W        15.78739738 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300000 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

PA-13
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Figure  S14. 13C NMR spectrum of p-bromo-phenyl-{1-(p-chlorophenyl)-[3-spiro-
(indolin-2-one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl} methanone (14b)
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Figure  S15. 1H NMR spectrum of p-methoxyphenyl-{1-(p-methoxyphenyl)-[3-spiro-
(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl} methanone (14c)
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NAME         Jun12-2018
EXPNO               120
PROCNO                1
Date_          20180612
Time              15.50
INSTRUM           spect
PROBHD   5 mm SEI 1H/D-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                 2050
DW               41.600 usec
DE                 6.50 usec
TE                673.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                 6.40 usec
PL1               -3.00 dB
PL1W        15.78739738 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300000 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

PA-14
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Figure  S16. 13C NMR spectrum of 4 p-methoxyphenyl-{1-(p-methoxyphenyl)-[3-spiro-
(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl} methanone (14c)

N
H

N

OO

OMe

OMe

N
H

N

OO

OMe

OMe



S10

Figure  S17. 1H NMR spectrum of p-bromophenyl-{1-(3,4,5-trimethoxy-phenyl)-[3-spiro-
(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl} methanone (14d)

Figure  S-18. 13C NMR spectrum of p-bromophenyl-{1-(3,4,5-trimethoxy-phenyl)-[3-
spiro-(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl} methanone (14d)
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Figure  S19. 1H NMR spectrum of p-bromo-phenyl-{1-(phenyl)-[3-spiro-(indolin-2-one-3-
yl)]hexahydro-1H-pyrrolizin-2-yl} methanone (14e)

11 10 9 8 7 6 5 4 3 2 1 0 ppm

1.
20

72
1.

22
47

1.
24

22
1.

73
01

1.
74

64
1.

76
07

1.
90

19
1.

92
04

1.
93

82
1.

95
53

2.
03

70
2.

05
49

2.
62

97
2.

64
21

2.
64

60
2.

65
86

2.
69

07
2.

70
81

2.
72

63
2.

73
27

3.
49

10
3.

50
85

3.
87

08
3.

89
60

3.
89

86
3.

92
40

4.
21

82
4.

23
38

4.
24

30
4.

86
65

4.
89

50
6.

57
35

6.
59

26
7.

00
37

7.
00

60
7.

02
26

7.
02

47
7.

04
14

7.
04

38
7.

11
07

7.
11

36
7.

13
00

7.
13

28
7.

14
92

7.
15

23
7.

15
68

7.
17

65
7.

19
59

7.
23

38
7.

25
22

7.
28

38
7.

33
00

7.
33

27
7.

34
84

7.
36

68
7.

38
59

7.
38

91
7.

40
66

7.
40

95
7.

42
17

7.
42

70
7.

44
77

7.
45

30
7.

46
40

7.
46

92
8.

15
86

1.
38

2.
29

1.
09

1.
14

1.
02

1.
03

1.
07

1.
00

1.
06

1.
20

1.
21

2.
20

1.
16

1.
17

6.
31

1.
04

NAME         Jun12-2018
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P1                 6.40 usec
PL1               -3.00 dB
PL1W        15.78739738 W
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SI                32768
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WDW                  EM
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Figure  S20. 13CNMR spectrum of p-bromo-phenyl-{1-(phenyl)-[3-spiro-(indolin-2-one-3-
yl)]hexahydro-1H-pyrrolizin-2-yl} methanone (14e)
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Figure  S21. 1H NMR spectrum of p-bromophenyl-{4-(p-bromophenyl)-[2-spiro-(indolin-
2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16a)
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SFO1        400.1324710 MHz
SI                32768
SF          400.1300000 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00
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Figure S22. 13CNMR spectrum of p-bromophenyl-{4-(p-bromophenyl)-[2-spiro-(indolin-
2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16a)

N
H

NH3C

O
O

Br

Br

N
H

NH3C

O
O

Br

Br



S13

Figure  S23. 1H NMR spectrum of p-bromophenyl-{4-(p-chlorophenyl)-[2-spiro-(indolin-
2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16b)
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EXPNO               170
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Time              16.25
INSTRUM           spect
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NS                   16
DS                    2
SWH           12019.230 Hz
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RG                 1150
DW               41.600 usec
DE                 6.50 usec
TE                673.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                 6.40 usec
PL1               -3.00 dB
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SFO1        400.1324710 MHz
SI                32768
SF          400.1300000 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
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Figure  S24. 13C NMR spectrum of p-bromophenyl-{4-(p-chlorophenyl)-[2-spiro-(indolin-
2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16b)
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Figure  S25.1HNMR spectrum of p-methoxy-phenyl-{4-(p-methoxy-phenyl)-[2-spiro-
(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16c)
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Figure  S26. 13C NMR spectrum of p-methoxy-phenyl-{4-(p-methoxy-phenyl)-[2-spiro-
(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16c)
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Figure  S27. 1H NMR spectrum of p-bromophenyl-{4-(3,4,5-trimethoxy-phenyl)-[2-spiro-
(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16d)
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Figure  S28. 13C NMR spectrum of p-bromophenyl-{4-(3,4,5-trimethoxy-phenyl)-[2-
spiro-(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16d)
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Figure  S29. 1H NMR spectrum of p-bromo-phenyl-{4-(phenyl)-[2-spiro-(indolin-2-one-3-
yl)]N-methyl-pyrrolidin-3-yl}-methanone (16e)

11 10 9 8 7 6 5 4 3 2 1 0 ppm

1.
20

89
1.

22
64

1.
24

40

1.
93

81

2.
23

72

3.
46

61
3.

48
33

3.
48

94
3.

49
52

3.
50

43
3.

51
30

3.
65

87
3.

68
10

3.
70

35
4.

49
34

4.
51

58
4.

52
93

4.
53

41
4.

55
18

4.
57

48
6.

53
85

6.
55

77
6.

92
53

6.
94

41
6.

96
28

7.
02

78
7.

04
68

7.
06

58
7.

12
26

7.
14

12
7.

21
08

7.
22

91
7.

24
76

7.
26

82
7.

28
37

7.
29

08
7.

31
23

7.
33

17
7.

35
02

7.
53

72
7.

55
56

8.
25

66

3.
06

1.
25

1.
05

2.
07

1.
00

1.
02

1.
05

1.
08

1.
05

4.
25

2.
34

2.
17

1.
02

NAME         Jun12-2018
EXPNO               190
PROCNO                1
Date_          20180612
Time              16.38
INSTRUM           spect
PROBHD   5 mm SEI 1H/D-
PULPROG            zg30
TD                65536
SOLVENT           CDCl3
NS                   16
DS                    2
SWH           12019.230 Hz
FIDRES         0.183399 Hz
AQ            2.7263477 sec
RG                 1150
DW               41.600 usec
DE                 6.50 usec
TE                673.2 K
D1           1.00000000 sec
TD0                   1

======== CHANNEL f1 ========
NUC1                 1H
P1                 6.40 usec
PL1               -3.00 dB
PL1W        15.78739738 W
SFO1        400.1324710 MHz
SI                32768
SF          400.1300000 MHz
WDW                  EM
SSB                   0
LB                 0.30 Hz
GB                    0
PC                 1.00

PA-26
BRUKER
AVANCE II 400 NMR
Spectrometer
SAIF
Panjab University
Chandigarh

manishkumarmanu1986@gmail.com

Figure  S30. 13C NMR spectrum of p-bromo-phenyl-{4-(phenyl)-[2-spiro-(indolin-2-one-
3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16e)
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2. 2D-NMR spectra                                                                             

Figure  S31. 2D NMR spectrum (1H-1H COSY) of p-bromophenyl-{4-(p-bromophenyl)-
[2-spiro-(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16a)
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Figure  S32. 2D NMR spectrum (1H-13C COSY) of p-bromophenyl-{4-(p-bromophenyl)-
[2-spiro-(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16a)
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3. Mass spectra       

Figure  S-33. Mass spectrum of p-bromophenyl-{1-(p-bromophenyl)-[3-spiro-(indolin-2-
one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl}methanone (14a)  

                                                                

Figure  S34. Mass spectrum of p-bromophenyl-{1-(p-chlorophenyl)-[3-spiro-(indolin-2-
one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl} methanone (14b)
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Figure  S35. Mass spectrum of p-methoxyphenyl-{1-(p-methoxyphenyl)-[3-spiro-
(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl}methanone (14c)

Figure  S36. Mass spectrum of p-bromophenyl-{1-(3,4,5-trimethoxy-phenyl)-[3-spiro-
(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl} methanone (14d)
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Figure  S37. Mass spectrum of p-bromophenyl-{1-(phenyl)-[3-spiro-(indolin-2-one-3-
yl)]hexahydro-1H-pyrrolizin-2-yl} methanone (14e)

Figure  S38. Mass spectrum of p-bromophenyl-{4-(p-bromophenyl)-[2-spiro-(indolin-2-
one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16a)
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Figure  S39. Mass spectrum of p-bromophenyl-{4-(p-chlorophenyl)-[2-spiro-(indolin-2-
one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16b)

Figure  S40. Mass spectrum of p-methoxyphenyl-{4-(p-methoxyphenyl)-[2-spiro-
(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16c)
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Figure  S41. Mass spectrum of p-bromo-phenyl-{4-(3,4,5-trimethoxyphenyl)-[2-spiro-
(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16d)

Figure  S42. Mass spectrum of p-bromo-phenyl-{4-(phenyl)-[2-spiro-(indolin-2-one-3-
yl)]N-methyl-pyrrolidin-3-yl}-methanone (16e)
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4. HPLC Chromatograms 

Figure  S43. Chromatogram of p-bromophenyl-{1-(p-bromophenyl)-[3-spiro-(indolin-2-
one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl} methanone (14a)
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Figure  S44. Chromatogram of p-bromophenyl-{1-(p-chlorophenyl)-[3-spiro-(indolin-2-
one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl} methanone (14b)



S26

Figure  S45. Chromatogram of p-methoxy-phenyl-{1-(p-methoxyphenyl)-[3-spiro-
(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl} methanone (14c)
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Figure  S46. Chromatogram of p-bromophenyl-{1-(3,4,5-trimethoxy-phenyl)-[3-spiro-
(indolin-2-one-3-yl)] hexahydro-1H-pyrrolizin-2-yl} methanone (14d)
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Figure  S47. Chromatogram of p-bromo-phenyl-{1-(phenyl)-[3-spiro-(indolin-2-one-3-
yl)]hexahydro-1H-pyrrolizin-2-yl} methanone (14e)
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Figure  S48. Chromatogram of p-bromophenyl-{4-(p-bromophenyl)-[2-spiro-(indolin-2-
one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16a)
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Figure  S49. Chromatogram of p-bromophenyl-{4-(p-chlorophenyl)-[2-spiro-(indolin-2-
one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16b)



S31

Figure  S50. Chromatogram of p-methoxyphenyl-{4-(p-methoxy-phenyl)-[2-spiro-
(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16c)
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Figure  S51. Chromatogram of p-bromophenyl-{4-(3,4,5-trimethoxy-phenyl)-[2-spiro-
(indolin-2-one-3-yl)]N-methyl-pyrrolidin-3-yl}-methanone (16d)
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Figure  S52. Chromatogram of p-bromophenyl-{4-(phenyl)-[2-spiro-(indolin-2-one-3-
yl)]N-methyl-pyrrolidin-3-yl}-methanone (16e) 
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Figure  S53. 3D structure of p-bromo-phenyl-{1-(p-chlorophenyl)-[3-spiro-(indolin-2-
one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl} methanone (14b)
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Figure  S54. Swiss ADME prediction of p-bromo-phenyl-{1-(p-chlorophenyl)-[3-spiro-
(indolin-2-one-3-yl)]-hexahydro-1H-pyrrolizin-2-yl} methanone (14b)


