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Figure S1: ESI-MS spectra
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Figure S2: NMR spectra

A. 1H NMR spectra

L:

N

N

O
b,c

d

e
f

g

h

i
j

k

l

m
n

a

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
01.
0

1.
0 1.
0

1.
0

1.
0 1.
0

1.
0

1.
0 1.
0

1.
01.
0

1.
0

1.
0

0.
84

0.
86

0.
87

0.
87

0.
88

0.
90

1.
24

1.
26

1.
27

1.
29

2.
56

2.
57

2.
57

4.
86

4.
87

4.
91

4.
91

7.
00

7.
02

7.
16

7.
18

7.
26

7.
40

7.
41

7.
43

7.
45

7.
49

7.
50

7.
85

7.
86

7.
88

7.
98

8.
00

8.
20

8.
21

8.
38

8.
40

8.
69

8.
73

8.
74

kg n
h i

fm
e j d

c b a

l

6.06.16.26.36.46.56.66.76.86.97.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.78.88.99.09.19.29.39.49.59.6
f1 (ppm)

1.
0

1.
0

1.
0 1.
0

1.
0

1.
0 1.
0

1.
0

1.
0 1.
0

1.
01.
0

1.
0

1.
0

7.
00

7.
02

7.
16

7.
18

7.
26

7.
40

7.
41

7.
43

7.
45

7.
49

7.
50

7.
85

7.
86

7.
88

7.
98

8.
00

8.
20

8.
21

8.
38

8.
40

8.
69

8.
73

8.
74

k

g

n h i f m e j dl



10

Ir1:

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
0

1.
0

1.
0

1.
0

1.
0

2.
0

1.
0

1.
0

2.
0

1.
0

2.
0

3.
0

2.
0

1.
0

2.
0

2.
0

2.
0

2.
0

2.
0

0.
07

1.
62

2.
56

4.
81

4.
82

6.
10

6.
11

6.
30

6.
32

6.
60

6.
62

6.
77

6.
79

6.
86

6.
88

6.
89

6.
97

6.
98

7.
00

7.
02

7.
03

7.
12

7.
13

7.
14

7.
26

7.
50

7.
51

7.
52

7.
69

7.
70

7.
83

7.
84

7.
94

7.
95

7.
97

7.
98

8.
21

8.
22

8.
24

8.
71

8.
72

9.
18

9.
20

9.
88

g

k n
i

s,s'
o,o'

r,r'
h

j,e v,v
'

u,u'
t,t'q,q',

mp
f l d

b,c

a

N

N

O

Ir

N

N

Cl

ab,c

d

e
f

g

h

i
j

k

l

m
n

o
p

q
r

s
t
u

v
v'

u'
t'

s'
r'

q'

o'
p'

5.65.86.06.26.46.66.87.07.27.47.67.88.08.28.48.68.89.09.29.49.69.810.0
f1 (ppm)

1.
0

1.
0

1.
0

1.
0

1.
0

2.
0

1.
0

1.
0

2.
0

1.
0

2.
0

3.
0

2.
0

1.
0

2.
0

2.
0

2.
0

2.
0

2.
0

6.
10

6.
11

6.
30

6.
32

6.
60

6.
62

6.
77

6.
79

6.
86

6.
88

6.
89

6.
97

6.
98

7.
00

7.
02

7.
03

7.
12

7.
13

7.
14

7.
26

7.
50

7.
51

7.
52

7.
69

7.
70

7.
83

7.
84

7.
94

7.
95

7.
97

7.
98

8.
21

8.
22

8.
24

8.
71

8.
72

9.
18

9.
20

9.
88

g

k n
i

s,s'
o,o'

r,r'
h

j,e v,v
'

u,u'
t,t' q,q',

m p
f l d



11

Ir2:

5.65.86.06.26.46.66.87.07.27.47.67.88.08.28.48.68.89.09.29.49.69.810.0
f1 (ppm)

1.
0

1.
0

1.
0

2.
0

1.
0

2.
0

2.
0 2.
0

2.
0

1.
0

1.
0

1.
0

1.
0

2.
0

2.
0

2.
0

1.
0

1.
0

3.
0

3.
0

2.
0

5.
87

45
6.

06
58

6.
36

84
6.

38
43

6.
73

73
6.

75
29

6.
79

77
6.

81
36

6.
92

49
6.

93
53

6.
95

15
6.

96
70

7.
04

73
7.

06
10

7.
07

38
7.

25
99

7.
49

61
7.

50
70

7.
52

23
7.

55
74

7.
57

36
7.

69
74

7.
70

84
7.

78
25

7.
79

90
7.

81
43

7.
86

95
7.

88
57

7.
92

53
7.

94
33

8.
17

58
8.

19
14

8.
58

86
8.

60
02

9.
27

47
9.

29
09

9.
90

02

g
k n f

o, o' s,s'
i,j

h
r,r'

m,e p,p' t,t' l d

v
v'q,q'

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
0

1.
0

1.
0

2.
0

1.
0

2.
0

2.
0 2.
0

2.
0

1.
0

1.
0

1.
0

1.
0

2.
0

2.
0

2.
0

1.
0

1.
0

3.
0

3.
0

2.
0

1.
24

32

1.
96

93
1.

98
22

2.
54

81
2.

55
30

2.
55

79
4.

77
68

5.
87

45
6.

06
58

6.
36

84
6.

38
43

6.
73

73
6.

75
29

6.
79

77
6.

81
36

6.
92

49
6.

93
53

6.
95

15
6.

96
70

7.
04

73
7.

06
10

7.
07

38
7.

25
99

7.
49

61
7.

50
70

7.
52

23
7.

55
74

7.
57

36
7.

69
74

7.
70

84
7.

78
25

7.
79

90
7.

81
43

7.
86

95
7.

88
57

7.
92

53
7.

94
33

8.
17

58
8.

19
14

8.
58

86
8.

60
02

9.
27

47
9.

29
09

9.
90

02

g
k n f

o, o's,s'
i,j

h
r,r'
m,e p,p' t,t'l d

v
v'

b,c

q,q'
a

CH3 , CH3N

N

O

Ir

N

N

Cl

ab,c

d

e
f

g

h

i
j

k

l
m

n

o
p

q
r

s
t

v
v'

t'
s'

r'
q'

o'
p'

1.701.751.801.851.901.952.002.052.102.152.202.252.302.352.402.452.502.552.602.652.702.75
f1 (ppm)

1.
0

1.
0

1.
0

2.
0

1.
0

2.
0

2.
0

2.
0

2.
0

1.
0

1.
0

1.
0

1.
0

2.
0

2.
0

2.
0

1.
0

1.
0

3.
0

3.
0

2.
0

1.
96

93
1.

98
22

2.
54

81
2.

55
30

2.
55

79

g
k n f

o, o's,s'
i,j

h
r,r'
m,ep,p't,t'l d

v
v'

b,c

q,q'

a

CH3 , CH3



12

Ir3:

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
0

2.
0

2.
0

2.
0

1.
0

1.
0

1.
0

2.
0

1.
0

1.
0

2.
0

2.
0

1.
0

1.
0

4.
0

4.
0

2.
0

0.
07

0.
83

0.
84

0.
85

0.
86

0.
88

0.
89

2.
54

4.
71

6.
33

6.
35

6.
79

6.
80

6.
82

7.
01

7.
03

7.
10

7.
12

7.
13

7.
26

7.
31

7.
33

7.
34

7.
44

7.
46

7.
51

7.
53

7.
67

7.
69

7.
70

7.
72

7.
84

7.
86

7.
87

8.
07

8.
09

8.
16

8.
17

8.
29

8.
31

9.
08

9.
12

9.
13

9.
72

d
j,emu,u'

p,p'
v,v'

s,s'
l, i

r,r'
t,t'

o,o'fh
nkg q,q'

a
b,c

N

N

O

Ir

N

N

Cl

ab,c

d

e
f

g

h

i
j

k

l

m
n

o
p

q

t
u

v
v'

u'
t'

q'

o'
p'

r
s

r'
s'

5.96.16.36.56.76.97.17.37.57.77.98.18.38.58.78.99.19.39.59.79.9
f1 (ppm)

1.
0

2.
0

2.
0

2.
0

1.
0

1.
0

1.
0

2.
0

1.
0

1.
0

2.
0

2.
0

1.
0

1.
0

4.
0

4.
0

2.
0

6.
33

6.
35

6.
79

6.
80

6.
82

7.
01

7.
03

7.
10

7.
12

7.
13

7.
26

7.
31

7.
33

7.
34

7.
44

7.
46

7.
51

7.
53

7.
67

7.
69

7.
70

7.
72

7.
84

7.
86

7.
87

8.
07

8.
09

8.
16

8.
17

8.
29

8.
31

9.
08

9.
12

9.
13

9.
72

d
j,emu,u'

p,p'
v,v'

s,s'
l, i

r,r'
t,t'

o,o'fh
nkg q,q'



13

Ir1Pt:

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

1.
0 2.

0
1.

0

1.
0

4.
0

6.
0

2.
0

2.
0

1.
0

8.
0

6.
0

2.
0

4.
0

2.
16

2.
70

3.
31

4.
86

5.
05

7.
42

7.
42

7.
73

7.
75

7.
81

7.
83

7.
84

7.
94

7.
95

8.
06

8.
08

8.
13

8.
14

8.
38

8.
40

8.
41

8.
43

8.
44

8.
45

8.
47

8.
49

8.
50

8.
65

8.
66

8.
90

8.
91

a,b

f

j, y, y', m

k

u, u'
n, n'
v, v'

z, z'
x, x'
r, r'
q,q'

g, h
i, a'

s, s'

ce

o, o'
w, w'
p, p'

d, lt, t'

Pt

N
N

N

N

N

O

Ir

N

N

Cl2

a,b

c

d
e

f

g

h
i

j

k

l
m

n
o

p
q

r
s
t

u
u'

t'
s'

r'
q'

p'

n'
o'

v'

w'
x'

y'
z

a'

z'

v
w

x

y

7.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.78.88.99.0
f1 (ppm)

1.
0 2.

0

1.
0

1.
0

4.
0

6.
0

2.
0

2.
0

1.
0

8.
0

6.
0

2.
0

4.
0

7.
42

7.
42

7.
73

7.
75

7.
81

7.
83

7.
84

7.
94

7.
95

8.
06

8.
08

8.
13

8.
14

8.
38

8.
40

8.
41

8.
43

8.
44

8.
45

8.
47

8.
49

8.
50

8.
65

8.
66

8.
90

8.
91

f

j, y, y', m

k

u, u'
n, n'
v, v'

z, z'
x, x'
r, r'
q,q'

g, h
i, a'

s, s'

ce

o, o'
w, w'
p, p'

d, lt, t'



14

Ir2Pt:

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1 (ppm)

4.
0

8.
0

2.
0

5.
0

2.
0

2.
0

1.
0

3.
0

3.
0

2.
0

2.
0

2.
0

2.
0 3.

0

1.
0 2.

0

0.
90

1.
97

2.
05

3.
31

4.
84

5.
08

6.
36

6.
86

7.
05

7.
12

7.
22

7.
32

7.
49

7.
74

7.
95

8.
12

8.
13

8.
14

8.
26

8.
34

8.
35

8.
44

8.
61

8.
62

8.
69

8.
76

8.
77

CH3, CH3

q, q'

v, v'
n, n'
z, z'
r, r'

f

j, y, y', m

c

x, x'
a'

p, p'

g, e
h, i
k

l, d

t, t's, s'

w, w'
o, o'

a,b

Pt

N
N

N

N

N

O

Ir

N

N

Cl2

a,b

c

d
e

f

g

h
i

j

k

l
m

n
o

p
q

r
s

t
t'

s'
r' q'

p'

n'
o'

v'

w'
x'

y'
z

a'

z'

v w
x

y

6.16.26.36.46.56.66.76.86.97.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.78.88.99.09.1
f1 (ppm)

4.
0

8.
0

2.
0

5.
0

2.
0

2.
0

1.
0

3.
0

3.
0

2.
0

2.
0

2.
0

2.
0

3.
0

1.
0 2.

0

6.
36

6.
86

7.
05

7.
12

7.
22

7.
32

7.
36

7.
49

7.
74

7.
95

8.
12

8.
13

8.
14

8.
26

8.
34

8.
35

8.
44

8.
61

8.
62

8.
69

8.
76

8.
77

q, q'

v, v'
n, n'
z, z'
r, r'

f

j, y, y', m

c

x, x'
a'

p, p'

g, e
h, i
k

l, d t, t' s, s' w, w' o, o'



15

Ir3Pt:

Pt

N
N

N

N

N

O

Ir

N

N

Cl2

a,b

c

d
e

f

g

h
i

j

k

l
m

n

o
pq

r

s
t

u'
u

t'

s'

r'
q' p'

n'
o'

v'

w'
x'

y'
z

a'

z'

v
w

x

y

6.66.76.86.97.07.17.27.37.47.57.67.77.87.98.08.18.28.38.48.58.68.78.88.99.09.1
f1 (ppm)

6.
0

16
.0

2.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
02.
0 4.

0

1.
0

1.
0

2.
0

6.
84

7.
11

7.
12

7.
14

7.
42

7.
49

7.
51

7.
61

7.
69

7.
70

7.
72

7.
84

7.
85

7.
87

8.
05

8.
06

8.
20

8.
28

8.
30

8.
31

8.
34

8.
36

8.
44

8.
58

8.
60

8.
61

f

n, n'
y, y'
v, v'

p, p'

j, m, z, z'
s, s', q, q'
r, r', u, u'
g, e, h, i

t, t'

cd
k l v v'a'

o, o'
x, x'

0.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.5
f1 (ppm)

6.
0

16
.0

2.
0

1.
0

1.
0

1.
0

1.
0

1.
0

1.
02.
0 4.

0

1.
0

1.
0 2.
0

0.
88

0.
90

0.
91

3.
31

4.
85

5.
05

6.
84

7.
11

7.
12

7.
14

7.
42

7.
49

7.
51

7.
61

7.
69

7.
70

7.
72

7.
84

7.
85

7.
87

8.
05

8.
06

8.
20

8.
28

8.
30

8.
31

8.
34

8.
36

8.
44

8.
58

8.
60

8.
61

a, b

f

n, n'
y, y'
v, v'

p, p'

j, m, z, z'
s, s', q, q'
r, r', u, u'
g, e, h, i

t, t'

cd
k l vv'a'

o, o'
x, x'



16

B. 13C NMR spectra
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C. 195Pt NMR spectra
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Figure S3: Geometry optimized structure of Ir1, Ir2, Ir3, Ir1Pt, Ir2Pt and Ir3Pt
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Figure S4: The overlaid absorption spectral profile of experimental and theoretical data 
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Table S1: Frontier orbital diagram of complexes Ir1, Ir2, Ir3, Ir1Pt, Ir2Pt and Ir3Pt

Absorption

Ir1 Calculated λAbs(nm, force 
constant)
518.8492
f = 0.1111
HOMO-1->LUMO

 450.6713
f = 0.0198
HOMO-2->LUMO

416.7816
f = 0.0857
HOMO-4->LUMO

332.2103
f = 0.058
HOMO-3->LUMO+1

300.4803
f = 0.1221
HOMO-1->LUMO+4

270.1946
f = 0.2821
HOMO-2->LUMO+6
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Ir2 Calculated λAbs(nm, force 
constant)
518.047
 f = 0.1099
HOMO-1->LUMO

420.6419
f = 0.086
HOMO-5->LUMO

405.1109
f = 0.0478
HOMO->LUMO+1

300.0295
f = 0.1301
HOMO-1->LUMO+4

HOMO-1->LUMO+5

275.1108
f = 0.2161
HOMO-13->LUMO

HOMO-2->LUMO+6
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Ir3 Calculated λAbs(nm, force 
constant)
520.5483
f = 0.103
HOMO-1->LUMO

426.9722
f = 0.042
HOMO->L+1

328.3045
f = 0.2012
H-4->L+2

H-4->L+1

283.3924
f = 0.1124
HOMO-13->LUMO

Ir1Pt Calculated λAbs(nm, force 
constant)
523.4051
f = 0.1176
HOMO-1->LUMO+1
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452.398
f = 0.0854
HOMO-4->LUMO

415.4409
f = 0.085
HOMO-5->LUMO+1

406
f = 0.0441
HOMO>L+3

320.8452
f = 0.3298
HOMO-13->LUMO

270.3124
f = 0.289
HOMO-2->LUMO+10

Ir2Pt Calculated λAbs(nm, force 
constant)
522.6108
f = 0.1205
HOMO-1->LUMO+1

452.5466
f = 0.0888
HOMO-4->LUMO



26

405.5217
f = 0.0465
HOMO->LUMO+3

353.7655
f = 0.0151
HOMO-8->LUMO+1

275.7288
f = 0.2522
HOMO-2->LUMO+10

HOMO-17->LUMO+1

Ir3Pt Calculated λAbs(nm, force 
constant)

525.1342
f = 0.1131
HOMO-1->LUMO+1

452.2
f = 0.0889
HOMO-4->LUMO

429.7844
f = 0.0747
HOMO-5->LUMO+1
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320.7373
f = 0.303
HOMO-14->LUMO

252.3749
f = 0.5829
HOMO-18->LUMO+2

Figure S5: Temperature dependent (290 – 80 K) emission spectra of

A: Ir1 -Ir3 in Acetonitrile: MeTHFex = 380 - 400 nm)

B: Ir1Pt -Ir3Pt in Acetonitrile: MeTHF ex = 380 - 400 nm)
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C: Ir1 -Ir3 in solid state (Thin 

film on glass) ex = 400 nm)

D: Ir1Pt -Ir3Pt in solid state (ex = 500 nm, Thin film on glass)

Figure S6: Concentration dependent AIE of Ir1Pt – Ir3Pt
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Figure S7: Toxicity of Ir1Pt, Ir2Pt & Ir3Pt on E. coli (DH5α)
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Figure S8: Agar well diffusion assay using A. mononuclear B. dinuclear complexes

A. 

B.


