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Single crystal data:  

Parameters 3aa 6bb 10 

Empirical Formula C24H20N4 C22H18N2 C24H22N4O 

Formula weight 364.44 310.38 382.45 

Crystal System Monoclinic Triclinic Monoclinic 

Space Group P21/n  P1 C2/c  

T (K) 100 100 100 

a (Å) 4.729 (6) 8.4314 (4) 11.4975 (6) 

b (Å) 36.33 (4) 9.1682 (4) 19.6301 (10) 

c (Å) 10.854 (16) 11.7324 (5) 17.6537 (9) 

α (°) 90 73.137 (1) 90 

β (°) 93.66 (3) 89.952 (1) 99.469 (2) 

  (°) 90 67.155 (1) 90 

V (Å3) 1861 (4) 793.39 (6) 3930.1 (4) 

D cal(g cm–3) 1.301 1.299 1.293 

Z 4 2 8 

R1[I >2(I)] 0.097 0.041 0.040 

R int 0.207 0.034 0.192 

wR2 (all) 0.238 0.1222 0.137 

Measured 

reflections 

45059 21699 26562 

Independent 

reflections 

3951 4072 4043 

Reflections with I>

2σ(I)         

2617 3860 3670 

Goodness of fit (S) 1.039 1.05 1.14 

X–ray 

Diffractometer 

Bruker  Bruker  Bruker  

CCDC number 2118290 2118289 2118291 
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PSD-674 #326 RT: 2.36 AV: 1 NL: 4.04E5
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-697 #891 RT: 4.78 AV: 1 NL: 2.28E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]

340 350 360 370 380 390 400 410 420 430 440 450
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

379.1914
R=58407

C 25 H23 N4 = 379.1917
-0.7556 ppm

343.3386
R=61507

353.2657
R=59807

413.2656
R=54907

391.2831
R=55307

365.2850
R=59007

441.2960
R=49507

450.3571
R=47000

423.1983
R=37100

372.3722
R=47500

401.3441
R=40500

N
N

N
N

3ba

S11



10 9 8 7 6 5 4 3 2 1
Chemical Shift (ppm)

2.071.981.154.131.225.131.093.011.010.971.00

CHLOROFORM-d

3.
21

3.
23

3.
23

3.
24

3.
25

3.
87

3.
88

3.
89

3.
90

3.
91

7.
27

7.
30

7.
31

7.
61

7.
61

7.
61

7.
63

7.
64

8.
03

8.
04

8.
05

8.
06

8.
30

8.
67

9.
05

9.
07

S12



160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

29.82

36.16

11
7.

32
11

7.
63

12
1.

59
12

2.
10

12
2.

93
12

7.
81

12
8.

3412
8.

62
12

9.
32

13
1.

59

N
N

Ph
N

N

3ca

S13



170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

CHLOROFORM-d

29
.8

2

36
.1

6

76
.6

8
77

.0
0

77
.3

2

11
7.

32
11

7.
63

12
1.

59
12

2.
10

12
2.

93
12

6.
31

12
7.

80
12

8.
33

12
8.

61
12

9.
19

12
9.

32
13

1.
58

14
1.

17
14

9.
74

15
3.

13

S14



PD-689 #908 RT: 7.63 AV: 1 NL: 9.14E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-709 #561 RT: 3.41 AV: 1 NL: 7.12E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-707_201231153038 #797 RT: 6.71 AV: 1 NL: 3.56E3
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-698_201231124221 #848 RT: 6.97 AV: 1 NL: 4.44E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-692 #938 RT: 7.97 AV: 1 NL: 1.30E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-693 #900 RT: 7.66 AV: 1 NL: 7.24E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]

280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

423.1815
R=54807

C 26 H23 O2 N4 = 423.1816
-0.0081 ppm

326.1538
R=62307

C 23 H20 O N = 326.1539
-0.4053 ppm 368.2516

R=58607
391.2842
R=56707

607.3071
R=44907

457.2384
R=52107

533.4545
R=46507

497.1990
R=48102

569.9098
R=35800

N
N

N
N

H3CO2C
3ha

S35



10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.192.202.041.114.141.121.991.020.930.991.00

CHLOROFORM-d

1.
12

1.
14

1.
15

1.
60

1.
90

1.
92

1.
92

1.
94

1.
96

3.
43

3.
45

3.
45

3.
46

3.
47

7.
27

7.
45

7.
47

7.
47

7.
63

7.
65

7.
68

8.
06

8.
06

8.
08

8.
08

8.
41

8.
41

8.
51

9.
02

9.
04

N
N

N
N

NC
3ia 400 MHz

1H

S36



150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

14
.3

0

23.44

29.65
11

7.
60

12
2.

21
12

2.
96

12
3.

18
12

5.
59

12
9.

45
12

9.
58

13
2.

04
N

N

N
N

NC
3ia

S37



180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

14
.3

0

23
.4

4
29

.6
4

76
.6

9
77

.0
0

77
.3

2

11
0.

82
11

7.
60

12
2.

21
12

2.
97

12
3.

17
12

3.
89

12
5.

59
12

6.
68

12
7.

68
12

9.
45

12
9.

58
13

2.
04

13
3.

08
14

2.
29

14
7.

94
15

2.
97

N
N

N
N

NC
3ia 100 MHz

13C{1H}

S38



PSD-829 #747 RT: 4.48 AV: 1 NL: 3.78E5
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-706 #721 RT: 4.35 AV: 1 NL: 2.71E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-830 #407 RT: 2.45 AV: 1 NL: 1.97E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-705_201231151245 #485 RT: 4.12 AV: 1 NL: 3.85E4
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-704 #542 RT: 3.25 AV: 1 NL: 1.24E5
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-690 #945 RT: 7.99 AV: 1 NL: 1.79E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-696 #763 RT: 6.43 AV: 1 NL: 2.57E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-703 #61 RT: 0.52 AV: 1 NL: 1.03E5
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-708_201231152143 #566 RT: 4.80 AV: 1 NL: 8.34E4
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-711 #592 RT: 4.89 AV: 1 NL: 4.89E5
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PD-720 #577 RT: 4.86 AV: 1 NL: 4.21E5
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-917_210505153209 #315 RT: 1.76 AV: 1 NL: 4.34E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]

230 240 250 260 270 280 290 300 310 320 330 340 350
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

283.1230
R=67407

C 20 H15 N2 = 283.1230
0.0381 ppm

237.0793
R=74107

301.1410
R=65607245.0784

R=71407
260.1434
R=69007

279.1594
R=65807

343.3390
R=59707

269.0869
R=67607

292.9186
R=64707

311.1641
R=61407

333.1461
R=60007

325.2922
R=56702

350.9872
R=55202

N
N

6aa

S83



10 9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.005.012.120.901.821.002.05

CHLOROFORM-d

2.
69

7.
27

7.
57

7.
61

7.
62

7.
64

7.
70

7.
71

7.
72

7.
72

8.
09

8.
10

8.
21

8.
74

8.
75

8.
76

N
N

6ba 400 MHz

1H

8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5
Chemical Shift (ppm)

5.012.120.901.821.002.05

7.
57

7.
577.

597.
61

7.
627.
64

7.
67

7.
69

7.
70

7.
71

7.
72

7.
72

8.
048.
05

8.
06

8.
07

8.
088.

09
8.

10
8.

11

8.
21

8.
24

8.
74

8.
75

8.
76

8.
768.
76

8.
78

S84



170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

13
.8

6

12
2.

64
12

2.
84

12
7.

03
12

9.
27

13
1.

53

S85



180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

13
.8

6

76
.6

8
77

.0
0

77
.3

2

12
2.

63
12

2.
83

12
2.

94
12

4.
11

12
5.

61
12

6.
43

12
6.

67
12

7.
02

12
9.

26
13

1.
52

14
7.

12
15

2.
78

S86



PSD-Simple #516 RT: 2.77 AV: 1 NL: 5.21E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD 926
PSD 926 190 (3.475) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)
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PSD-886 #515 RT: 3.12 AV: 1 NL: 9.75E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-887 #479 RT: 2.93 AV: 1 NL: 4.04E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD 924
PSD 924 201 (3.682) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)

IISER PUNE
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PSD-876-A_210408111503 #559 RT: 3.39 AV: 1 NL: 3.83E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-877-A_210408110315 #330 RT: 2.00 AV: 1 NL: 6.36E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-881-A #337 RT: 2.06 AV: 1 NL: 3.12E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]

240 250 260 270 280 290 300 310 320 330 340 350 360 370 380 390 400
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
el

at
iv

e 
A

bu
nd

an
ce

311.1543
R=64507

C 22 H19 N2 = 311.1543
0.0698 ppm

381.2975
R=58107251.1254

R=71307
301.1411
R=65402

353.2662
R=59507

333.1362
R=61507

C 22 H18 N2 Na = 333.1362
-0.1513 ppm

278.9032
R=66702

365.1057
R=54802

391.2845
R=53207

291.1563
R=57400

N
N

6af

S115



9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

2.222.000.932.250.952.001.041.090.91

TMS

CHLOROFORM-d

1.
56

7.
27

7.
44

7.
45

7.
46

7.
63

7.
63

7.
65

7.
77

7.
78

7.
79

8.
09

8.
09

8.
72

8.
74

8.
79

9.
00

9.
02

N
N Cl

6ai 400 MHz

1H

S116



160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
Chemical Shift (ppm)

11
3.

21
11

8.
1012

2.
73

12
2.

80
12

4.
1712
7.

14
12

7.
19

12
7.

35
13

0.
83

13
1.

36
13

1.
80

N
N Cl

6ai

S117



180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

76
.6

9
77

.0
0

77
.3

2

11
3.

21
11

8.
10

12
2.

73
12

2.
80

12
4.

17
12

7.
14

12
7.

19
12

7.
34

12
8.

06
13

0.
82

13
1.

35
13

1.
79

13
5.

53
14

6.
54

14
9.

33

N
N Cl

6ai 100 MHz

13C{1H}

S118



PSD-880 #599 RT: 3.65 AV: 1 NL: 1.24E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-876_K_210408110908 #324 RT: 1.96 AV: 1 NL: 1.30E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-877-K #314 RT: 1.89 AV: 1 NL: 5.08E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-879 #346 RT: 2.12 AV: 1 NL: 1.07E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-917 #571 RT: 3.07 AV: 1 NL: 4.82E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-881_K #380 RT: 2.29 AV: 1 NL: 5.12E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-894-A_210408103547 #768 RT: 4.64 AV: 1 NL: 2.45E6
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-894-C_210408104740 #744 RT: 4.54 AV: 1 NL: 4.78E5
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD 927
PSD 927 153 (2.804) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)
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PSD 934
PSD 934 172 (3.148) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)
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Y 935 K
Y 935 K 158 (2.889) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)
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PSD 925
PSD 925 194 (3.543) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)
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Y 943 Ph
Y 943 Ph 87 (1.599) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)
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Y 942
Y 942 122 (2.236) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
3x1.00)

IISER PUNE

%

100
1: TOF MS ES+

4.34e4179.0868

178.0789

167.0868

235.1232

139.9895

!
98.9618

194.0973

218.0975
!

219.0954

236.1263 !
349.2002279.0942 551.1535

!
463.1888

!
409.2448 607.3929 736.3926 780.6356646.8011

CALCULATED MASS
(M+H)+ 235.1235

0
50

m/z
800100 150 200 S 350 400 450 500 550 600 650 700 750

171



9 8 7 6 5 4 3 2 1 0
Chemical Shift (ppm)

3.003.192.061.982.331.192.080.95

CHLOROFORM-d

3.
16

7.
27

7.
39

7.
39

7.
40

7.
41

7.
41

7.
44

7.
63

7.
65

7.
65

8.
04

8.
06

8.
30

N
N

Ph

6cj 400 MHz

1H

S172



144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8 0
Chemical Shift (ppm)

38
.4

612
2.

61
12

2.
74

12
4.

41
12

7.
98

12
8.

38

N
N

Ph

6cj

S173



180 160 140 120 100 80 60 40 20 0
Chemical Shift (ppm)

CHLOROFORM-d

38
.4

6

76
.6

8
77

.0
0

77
.3

2

12
2.

74
12

4.
42

12
4.

67
12

7.
35

12
7.

97
12

8.
14

12
8.

31
12

8.
37

13
1.

80
13

9.
51

14
3.

85

N
N

Ph

6cj 100 MHz

13C{1H}

S174



Y 944
Y 944 123 (2.253) AM2 (Ar,20000.0,556.28,0.00,LS 3); Sm (SG,
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Y 943
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PSD-Fluorscence #491 RT: 4.02 AV: 1 NL: 3.16E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-78K #562 RT: 3.08 AV: 1 NL: 1.15E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-81 #618 RT: 3.40 AV: 1 NL: 1.42E9
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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PSD-82 #528 RT: 2.90 AV: 1 NL: 1.06E8
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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Pyrene-PhNHNH2_211207141520 #539 RT: 2.40 AV: 1 NL: 1.42E7
T: FTMS + p ESI Full ms [100.0000-1500.0000]
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