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Figure S1. FTIR-ATR spectrum of compound [Cd(u-O,0’-ACA)(ACA)(pY)]n (2).
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Figure S2. FTIR-ATR spectrum of compound [Cd(ACA)2(3-phpy)2(H20).]-2H20 (2).
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Figure S3. FTIR-ATR spectrum of compound [Cd(ACA)2(2,2’-bipy)]2:2MeOH (3).
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Figure S4. FTIR-ATR spectrum of compound [Cd(ACA)2(1,10-phen)]-3EtOH (4).
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Figure S5. FTIR-ATR spectrum of compound [Cd(ACA):(terpy)]-2DMF (5).
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Figure S6. 'H NMR spectrum of compound [Cd(p-O,0°-ACA)(ACA)(py)]n (1) recorded at 298 K in
DMSO-de.
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Figure S7. *H NMR spectrum of compound [Cd(ACA)2(3-phpy)2(H20)2]-2H,0 (2) recorded at 298 K in
DMSO-de.
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Figure S8. 'H NMR spectrum of compound [Cd(ACA)2(2,2’-bipy)]2-2MeOH (3) recorded at 298 K in
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Figure S10. 'H NMR spectrum of compound [Cd(ACA)(terpy)]-2DMF (5) recorded at 340 K in DMSO-
de.

340 K Hq
H10+JH11
H i H Hy H
7 Heo | 12 s
330K Hip+Hyy - H
H | H °
TH, W Hp, ° Hg
320 K
N Hio+Hyy "
|
H?.H1 J ‘Iu Hy, Hy Hg ¢
N R _ A \ N
o R 310K Hw‘*‘ Hy
s \ I H
H? V\? R = CyoH;]NO H, H; | Hy, H_9 Hg 6
1, . . \ e s -
Hy He tig
300 K Hyo+Hyy He
11
H\l H7 il Hi, Hy Hy

Figure S11. Temperature-Dependent *H NMR spectrum of compound
DMSO-ds.

n

[CA(ACA(terpy)]-2DMF (5) i

S8



91 €T~

16891
FSILTA,

SL6FT—

b)

S i
R T 1
I il
| s - ..,_ “
I
I
I
I
I 3! 3
I 1
I e 3
I oW
| &,\_r 3
| N_ \ z
I I
— 7 1
(@) - ._/ \
(@) FLEL W E
I v\
T e il \
: © RN
S A v
|j——————————— == N |
| .W_
L e e o o o o o o o = - —— &
%)
$) 1
f 3
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Figure S15. (a) *C{*H} and (b) DEPT-135 NMR spectra of compound [Cd(ACA),(1,10-phen)]-3EtOH
(4) recorded at 298 K in DMSO-ds.
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Figure S16. (a) **C{*H} and (b) DEPT-135 NMR spectra of compound [Cd(ACA),(terpy)]-2DMF (5)

recorded at 298 K in DMSO-ds.
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Crystal structure analysis

Table S1. Selected bond lengths (A), bond angles (°), intra- and intermolecular interactions (A) for 1.

Bond lengths (A)
Cd(1)-0(1) 2.2502(14) Cd(1)-0(5)#1 2.3239(14)
Cd(1)-0(2) 2.4639(13) Cd(1)-0(6) 2.2788(12)
Cd(1)-O(4)#1 2.3457(13) Cd(1)-N(3) 2.2669(16)
Bond angles (°)
0O(1)-Cd(1)-0(2) 55.98(4) 0(6)-Cd(1)-0(2) 146.23(5)
0O(1)-Cd(1)-O(4)#1 90.91(5) 0O(6)-Cd(1)-O(4)#1 98.81(4)
0O(1)-Cd(1)-O(5)#1 136.39(5) 0O(6)-Cd(1)-O(5)#1 118.53(5)
0(1)-Cd(1)-0(6) 92.48(5) N(3)-Cd(1)-0(2) 96.43(5)
O(1)-Cd(1)-N(3) 120.09(5) N(3)-Cd(1)-O(4)#1 147.71(5)
O(4)#1-Cd(1)-0(2) 93.88(5) N(3)-Cd(1)-O(5)#1 91.96(5)
O(5)#1-Cd(1)-0(2) 94.58(5) N(3)-Cd(1)-O(6) 89.33(5)
O(5)#1-Cd(1)-O(4)#1 56.69(5)
Intramolecular interactions (A)

D-H---A D-H@A) | H-AA D---A (A) >D-H---A (°)
N(2)-H(2N)---O(3) 0.88 2.05 2.917(2) 169
C(16)-H(16)---O(3) 0.95 2.46 3.341(2) 154

C(22)-H(22B)---O(3) 0.98 2.52 3.389(3) 148
C(27)-H(27)---O(4) 0.95 2.44 3.238(2) 142
Cg(D)---Cg(J) deg-ca® (A) () B.v*() Aptane plane’ (A) | dorrset® (A)
Cg(1)---Cg(2) 3.6304(12) | 11.26(10) 20.6,30.4 3.1297(8), 1.27
3.3987(8) 1.84
Intermolecular interactions (A)

D-H---A D-H@A) | H-AA) D---A (A) >D-H---A (9)
N(1)-H(1N)---O(2) 0.84(3) 2.10(3) 2.936(2) 174(3)
C(18)-H(18)---Cg(3) 0.95 2.58 3.445(2) 151

aCentroid-centroid distance. °Dihedral angle between the ring planes. ‘Offset angles: angle between Cg(l)-
Cg(J) vector and normal to plane I, angle between Cg(l)-Cg(J) vector and normal to plane J (B =y, when o =
0). YPerpendicular distance of Cg(I) on plane J and perpendicular distance of Cg(J) on plane I (equal when a
= 0). ®*Horizontal displacement or slippage between Cg(l) and Cg(J) (equal for both centroids when o = 0).
#1:-x+1/2,y-1/2,-z+1/2; Cg(1) = C(15) C(16) C(17) C(18) C(19) C(20); Cg(2) = N(3) C(23) C(24) C(25)
C(26) C(27); Cg(3) = C(4) C(5) C(6) C(7) C(8) C(9)
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Table S2. Selected bond lengths (A), bond and torsion angles (°), intra- and intermolecular interactions (A) for 2.

Bond lengths (A)
Cd(1)-0(1) 2.2804(9) Cd(1)-N(2) 2.3311(10)
Cd(1)-0(4) 2.3134(9)
Bond angles (°)
0(1)-Cd(1)-O(1)#1 180 O(4)-Cd(1)-O(4)#1 180
0(1)-Cd(1)-O(4) 91.26(3) O(4)-Cd(1)-N(2) 88.86(4)
0(1)-Cd(1)-O(4)#1 88.74(3) O(4)-Cd(1)-N(2)#1 91.14(4)
0(1)-Cd(1)-N(2) 87.54(3) N(2)-Cd(1)-N(2)#1 180
0(1)-Cd(1)-N(2)#1 92.46(4)
Torsion angle 3-phpy (°) 41.02
Intramolecular interactions (A)
D-H---A D-H (A) H---A (A) D---A (A) >D-H---A (°)
O(4)-H(40B):--0(2) 0.87(2) 1.81(2) 2.661(1) 165(2)
Intermolecular interactions (A)

D-H---A D-H (A) H---A (A) D---A (A) >D-H---A (9
O(4)-H(40A)---O(1W) 0.81(2) 1.90(2) 2.713(2) 174(2)
O(1W)-H(1WB)---O(3) 0.76(2) 1.95(2) 2.710(2) 170(2)

C(15)-H(15)---0(1) 0.95 2.52 3.453(2) 167
N(1)-H(1)---0(2) 0.88 2.02 2.855(1) 158
C(8)-H(8)---0(4) 0.95 2.44 3.382(2) 172

C(21)-H(21)---Cg(1) 0.95 2.97 3.7146(16) 136

#1: -x+1, -y+1, -z+1. Cg(1) = N(2) C(12) C(13) C(14) C(15) C(16)

Table S3. Selected bond lengths (A); bond and torsion angles (°); intra- and intermolecular interactions (A) for 3.
Bond lengths (A)

Cd(1)-0(1) 2.4423(14) Cd(1)-0(5) 2.3720(14)
Cd(1)-0(2) 2.3512(13) Cd(1)-N(3) 2.3162(16)
Cd(1)-0(2)#1 2.4355(13) Cd(1)-N(4) 2.3370(16)
Cd(1)-0(4) 2.3550(13)
Bond angles (°)
0(1)-Cd(1)-0(2) 54.58(4) O(2)#1-Cd(1)-O(4) 101.77(5)
0(1)-Cd(1)-O(2)#1 125.75(4) O(2)#1-Cd(1)-O(5) 80.96(5)
0(1)-Cd(1)-0(4) 84.00(5) O(2)#1-Cd(1)-N(3) 83.24(5)
0O(1)-Cd(1)-0O(5) 137.18(5) O(2)#1-Cd(1)-N(4) 142.45(5)
0(1)-Cd(1)-N(3) 102.49(5) 0(4)-Cd(1)-0(5) 55.84(5)
0(1)-Cd(1)-N(4) 87.25(5) O(4)-Cd(1)-N(3) 167.51(5)
0(2)-Cd(1)-0(2)#1 71.17(5) O(4)-Cd(1)-N(4) 98.81(5)
0(2)-Cd(1)-0(4) 94.04(5) 0O(5)-Cd(1)-N(3) 114.55(5)
0(2)-Cd(1)-0(5) 133.63(5) 0O(5)-Cd(1)-N(4) 85.18(5)
0(2)-Cd(1)-N(3) 98.42(5) N(3)-Cd(1)-N(4) 71.16(6)
0(2)-Cd(1)-N(4) 138.10(5)
Torsion angle 2,2’-bipy (°) 16.95
Intramolecular interactions (A)

D-H---A D-H (A) H---A (A) D---A (A) >D-H---A (°)
N(1)-H(1N)---O(5) 0.88 2.10 2.859(2) 144
C(23)-H(23)---0(4) 0.95 2.41 3.311(2) 158

Intermolecular interactions (A)

D-H---A D-H (A) H---A(A) D---A (A) >D-H---A (°)
N(2)-H(2N)---O(1) 0.88 2.04 2.890(2) 161
C(31)-H(31)---0(3) 0.95 2.55 3.349(3) 142

O(1W)-H(1WO)---O(6) 0.84 1.94 2.696(10) 149
C(25)-H(25)---O(1W) 0.95 2.40 3.302(9) 159
C(29)-H(29)---Cg(1) 0.95 2.84 3.612(2) 139

#1: -x, -y+1, -z+1. Cg(1) = C(4) C(5) C(6) C(7) C(8) C(9)
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Table S4. Selected bond lengths (A), bond and torsion angles (°), and intermolecular interactions (A) for 4.

Bond lengths (A)
Cd(1)-0(1) 2.3637(14) Cd(1)-0(5) 2.3515(14)
Cd(1)-0(2) 2.3123(15) Cd(1)-N(3) 2.2979(16)
Cd(1)-0(4) 2.3412(13) Cd(1)-N(4) 2.2939(17)
Bond angles (°)
0(1)-Cd(1)-0(2) 56.32(5) 0(2)-Cd(1)-N(4) 154.07(6)
0(1)-Cd(1)-0(4) 95.45(5) 0O(4)-Cd(1)-0(5) 56.26(5)
0(1)-Cd(1)-0(5) 130.74(5) N(3)-Cd(1)-0(4) 148.34(5)
0(1)-Cd(1)-N(3) 113.37(5) N(3)-Cd(1)-0(5) 107.81(5)
0(1)-Cd(1)-N(4) 105.33(5) N(3)-Cd(1)-N(4) 73.19(6)
0(2)-Cd(1)-0(4) 111.03(5) N(4)-Cd(1)-O(4) 87.22(5)
0(2)-Cd(1)-0(5) 94.09(5) N(4)-Cd(1)-O(5) 111.62(5)
0(2)-Cd(1)-N(3) 96.31(6)
Torsion angles 1,10-phen (°)
Cg(1)-Cy(2) [ 227 [ Cg@-Co®) | 1.96
Intermolecular interactions (A)
D-H---A D-H@A) | H-AA) | D---A(A) >D-H---A (9
N(2)-H(2N)---O(4) 0.88 1.94 2.789(2) 163
O(1W)-H(1W)---0(2) 0.78(3) 1.99(3) 2.749(2) 164(3)
C(18)-H(18)---0O(6) 0.95 2.40 3.327(2) 165
C(23)-H(23)---0(1W) 0.95 2.53 3.455(3) 163
C(2W)-H(2WC)---0(3) 0.98 2.54 3.491(3) 165
O(2W)-H(20W)---O(3W) 0.84 1.95 2.788(3) 175
N(1)-H(IN)---O(1W) 0.88 2.02 2.893(2) 170
O(3BW)-H(30W)---O(6) 0.84 1.92 2.722(2) 159
C(28)-H(28)---0(3) 0.95 2.32 3.037(3) 132
Cg(l)' . 'CQ(J) qu-an (A) (lb (0) B, YC (o) dplane-planed (A) doﬁ‘sete (A)
Ca(2)---Cg(2) 3.5193(12) 0 18.5 3.3367(8) 1.119
Cg(4)---Cg(2) 3.5862(11) 3.90(9) 21.7,20.1 | 3.3676(8), 3.3311(8) | 1.330, 1.232

3Centroid-centroid distance. PDihedral angle between the ring planes. ‘Offset angles: angle between Cg(1)-Cg(J)
vector and normal to plane I, angle between Cg(1)-Cg(J) vector and normal to plane J (B =y, when a = 0).
dPerpendicular distance of Cg(l) on plane J and perpendicular distance of Cg(J) on plane I (equal when o = 0).
®Horizontal displacement or slippage between Cg(I) and Cg(J) (equal for both centroids when a = 0). Cg(1) =
N(3) C(23) C(24) C(25) C(26) C(34); Cg(2) = C(26) C(27) C(28) C(29) C(33) C(34); Cy(3) =N(4) C(29) C(30)
C(31) C(32) C(33); Cg(4) = C(15) C(16) C(17) C(18) C(19) C(20).
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Table S5. Selected bond lengths (A), bond and torsion angles (°), and intermolecular interactions (A) for 5.

Bond lengths (A)

Cd(1)-0(1) 2.522(2) Cd(1)-N(3) 2.333(2)
Cd(1)-0(2) 2.322(2) Cd(1)-N(4) 2.338(2)
Cd(1)-0(4) 2.237(2) Cd(1)-N(5) 2.382(2)
Cd(1)-0(5) 2.670(2)
Bond angles (°)
0(1)-Cd(1)-0(2) 54.16(7) O(4)-Cd(1)-0(5) 52.74(7)
0(1)-Cd(1)-0(4) 80.94(6) O(4)-Cd(1)-N(3) 121.03(7)
0(1)-Cd(1)-0(5) 114.29(6) | O(4)-Cd(1)-N(4) 147.57(7)
0(1)-Cd(1)-N(3) 86.20(7) 0O(4)-Cd(1)-N(5) 89.81(7)
O(1)-Cd(1)-N(4) 131.49(6) | O(5)-Cd(1)-N(3) 82.84(7))
O(1)-Cd(1)-N(5) 131.75(6) | O(5)-Cd(1)-N(4) 103.77(7)
0(2)-Cd(1)-0(4) 107.42(7) | O(5)-Cd(1)-N(5) 95.78(7)
0(2)-Cd(1)-0(5) 160.07(7) | N(3)-Cd(1)-N(4) 69.39(7)
0O(2)-Cd(1)-N(3) 110.28(7) N(3)-Cd(1)-N(5) 136.49(7)
0O(2)-Cd(1)-N(4) 95.07(7) N(4)-Cd(1)-N(5) 68.80(7)
0(2)-Cd(1)-N(5) 84.93(7)
Torsion angles terpy (°)
Cg(1)-Cg(2) | 581 | Cg(1)-Cg®3® | 13.99
Intermolecular interactions (A)
D-H---A D-H@A) | H-AR) | DA >D-H---A (9)
N(1)-H(1N)---O(2) 0.88 2.07 2.906(3) 158
C(11)-H(11B)---O(4) 0.98 2.35 3.327(3) 177
C(34)-H(34)---0(5) 0.95 2.42 3.243(3) 144
C(26)-H(26)---0(3) 0.95 2.52 3.358(3) 147
C(16)-H(16)---0O(8) 0.95 2.47 3.392(6) 165
C(24)-H(24)---0(8) 0.95 2.35 3.146(5) 142
N(2)-H(2)---0(7) 0.88 1.97 2.835(3) 166
C(22)-H(22C)---0(7) 0.98 2.52 3.382(4) 147
C(19)-H(19)---0(7) 0.95 2.56 3.424(7) 151
Cg(D)---Cg(J) degcd® (A) ) B.v* () dotane-plane? (A) | dotrset® (A)
Cg(1)---Cg(2) 3.5649(14) | 5.81(12) 18.0, 3.2806(10), 1.101,
23.0 3.3895(10) 1.393
Cg(3)---Cg(1) 3.8055(15) | 13.99(13) 20.9, 3.1367(12), 1.358,
34.5 3.5544(10) 2.155

aCentroid-centroid distance. Dihedral angle between the ring planes. Offset angles: angle between
Cg(1)-Cg(J) vector and normal to plane I, angle between Cg(l)-Cg(J) vector and normal to plane J (f =
v, when a = 0). “Perpendicular distance of Cg(l) on plane J and perpendicular distance of Cg(J) on plane
I (equal when a = 0). ®Horizontal displacement or slippage between Cg(l) and Cg(J) (equal for both
centroids when a = 0). Cg(1) = N(4) C(28) C(29) C(30) C(31) C(32); Cg(2) = N(5) C(33) C(34) C(35)
C(36) C(37); Cg(3) = N(3) C(23) C(24) C(25) C(26) C(27).

Structural Comparison

Table S6. Structural parameters regarding the steric effects of the ligands in 1-52

Compound Chelate angle ACA (°) Bite angle dPy (9 Outer atom angle* (%)
1 55.98(5), 56.69(5) - 77.04
2 - - 83.70
3 54.58(5), 55.84(5) 71.17(6) 144.05
4 56.26(5), 56.32(5) 73.19(6) 144.63
5 52.74(7), 54.16(7) 68.80(7), 69.39(7) 217.36

2The outer atom angles have been calculated using the two outer hydrogen atoms placed at the sides of

the dPy ligands
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UV-Vis and photoluminescence data
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Figure S21. UV-Vis spectra of (a) HACA ligand and (b) ACA" anion recorded at 298K, within a
concentration range from ~1-10° to ~1-10* M.
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Figure S22. UV-Vis spectra of dPy ligands: (a) py; (b) 3-phpy; (c) 2,2’-bipy; (d) 1,10-phen and (e) terpy

recorded at 298K, within a concentration range from ~1-107° to ~1-10 M.
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Figure S23. UV-Vis spectra of complexes 1-5 recorded at 298K, within a concentration range from ~1-10°
to ~1-10“4 M. (a) 1; (b) 2; (c) 3; (d) 4 and (e) 5.
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Figure S24. UV-Vis spectra of standards (a) L-tyrosine (L-tyr) and (b) quinine sulphate (QS) recorded at
298K, within a concentration range from ~1-10 to ~1-10"* M.
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Figure S25. UV-Vis spectra of complexes 1-5 recorded at 298 K at a concentration of 1.00-107 M.
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Figure S26. CIE 1931 chromaticity diagram of compounds 1-5.
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Figure S27. Emission spectra of 1 and their corresponding ligands (HACA and py) irradiated at the
excitation maxima of 1 using 1.00-10" M solutions.
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Figure S28. Emission spectra of 2 and their corresponding ligands (HACA and 3-phpy) irradiated at the
excitation maxima of 2 using 1.00-10°" M solutions.
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Figure S29. Emission spectra of 3 and their corresponding ligands (HACA and 2,2’-bipy) irradiated at the
excitation maxima of 3 using 1.00-10 M solutions.
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Figure S30. Emission spectra of 4 and their corresponding ligands (HACA and 1,10-phen) irradiated at the
excitation maxima of 4 using 1.00-10"" M solutions.
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Figure S31. Emission spectra of 5 and their corresponding ligands (HACA and terpy) irradiated at the
excitation maxima of 5 using 1.00-10"" M solutions.

Table S7. Detailed parameters extracted from the photophysical properties of L-tyr, QS, HACA and dPy
ligands®.

Sample ;Mmax-abs (10g (S)) ?\.gx (nm) xmax_em (nm) (DS
L-tyr 197 (5.26), 228 (3.78), 278 (3.07) 275 315 0.14
QS 207(4.65), 250(4.60), 315(3.64), 347(3.74) 350 455 0.577
HACA 201 (4.58), 218 (4.61) 272 (4.44) 229 345 0.039°
320 - -
py 201 (4.05), 249 (3.64), 252 (3.72), 255 (3.69), 263 229 301 0.046°
(3.60)
3-phpy 204(4.44), 245(4.23), 275(3.90) 229 312 0.013
2,2°-bipy 202(4.00), 231(3.84), 243(3.79), 280(3.94) 229 308 0.039°
1,10-phen 202(4.38), 226(4.60), 264(4.44), 308(3.10) 229 371 0.023
terpy | 203(4.41), 231(4.30), 277(4.26), 283(4.25), 333(3.20) | 320 359 0.11¢

3All the wavelengths are given in nm. € values are given in M™2-cm™. Amax-aps = maximum of absorption; Aex
= excitation maximum; Amax-em = maximum of emission. PRelative quantum yield values using L-tyrosine as
standard (®s = 0.14).2 °Non-fluorescent samples at the selected excitation wavelength. ‘Relative quantum
yield values using quinine sulphate as standard (®s = 0.577).2
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