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Supplementary Figures

Figure S1: IR spectrum of 1.

Figure S2: IR spectrum of 2.



Figure S3: IR spectrum of 3.

Figure S4: TGA plots of 1-3.



Figure S5: Connectivity of (A) µ4-H2L−(top) and (B) µ5-H2L− (bottom) blocks in compound 2.



Figure S6: 1H NMR spectra of 1 (A) and 3 (B).



Figure S7: 1H NMR spectrum of 2.

Figure S8: 13C NMR spectrum of 1.



Figure S9: 13C NMR spectrum of 2.

Figure S10: 13C NMR spectrum of 3.



Figure S11: UV-vis spectra of 1 in (a) MeOH, (b) EtOH, (c) DMF and (d) DMSO.

Figure S12: UV-vis spectra of 2 in (a) MeOH, (b) EtOH, (c) DMF and (d) DMSO.



Figure S13: UV-vis spectra of 3 in (a) MeOH, (b) EtOH, (c) DMF and (d) DMSO.

Supplementary Tables
Table S1. Bond lengths (Å) for 1.

O3-S1 1.430(4) O3-Na1i 2.361(4)
O4-S1 1.453(4) O5-S1 1.454(4)
S1-C11 1.763(4) Na1-O6 2.303(4)
Na1-O2 2.353(3) Na1-O3ii 2.360(4)
Na1-O7 2.361(4) Na1-O8 2.385(3)
Na1-N2 3.020(4) C1-N2 1.382(5)
C1-C2 1.417(6) C1-C7 1.427(6)
C2-N3 1.317(6) C2-N4 1.373(5)
C3-N4 1.473(6) C4-O1 1.211(5)
C4-N5 1.379(6) C4-N4 1.389(6)
N5-C7 1.388(5) N5-C6 1.468(6)
C7-O2 1.240(5) C8-C9 1.389(6)
C8-C13 1.399(6) C8-N1 1.432(5)
C9-C10 1.390(6) C10-C11 1.388(6)
C11-C12 1.400(6) C12-C13 1.380(6)
N1-N2 1.277(5)

i2-X, ½+Y, ½-Z, ii2-X, -½+Y, ½-Z

Table S2. Bond angles (°) for 1.
S1-O3-Na1i 128.4(2) O3-S1-O4 112.5(3)



O3-S1-O5 114.2(3) O4-S1-O5 110.8(3)
O3-S1-C11 106.8(2) O4-S1-C11 105.9(2)
O5-S1-C11 106.1(2) O6-Na1-O2 91.08(14)

O6-Na1-O3ii 79.36(14) O2-Na1-O3ii 169.03(16)
O6-Na1-O7 170.79(14) O2-Na1-O7 90.01(13)
Oii-Na1-O7 100.29(15) O6-Na1-O8 104.30(14)
O2-Na1-O8 80.90(12) O3ii-Na1-O8 96.16(15)
O7-Na1-O8 84.91(12) O6-Na1-N2 95.55(13)
O2-Na1-N2 58.54(11) O3ii-Na1-N2 127.25(15)
O7-Na1-N2 77.25(11) O8-Na1-N2 135.09(12)
N2-C1-C2 126.6(4) N2-C1-C7 113.2(4)
C2-C1-C7 120.1(4) N3-C2-N4 118.7(4)
N3-C2-C1 122.4(4) N4-C2-C1 118.9(4)
O1-C4-N5 122.2(4) O1-C4-N4 120.9(4)
N5-C4-N4 116.9(4) C4-N5-C7 124.4(4)
C4-N5-C6 118.2(4) C7-N5-C6 117.3(4)
O2-C7-N5 118.8(4) O2-C7-C1 124.7(4)
N5-C7-C1 116.5(4) C9-C8-C13 120.5(4)
C9-C8-N1 124.5(4) C13-C8-N1 115.0(4)
C8-C9-C10 119.8(4) C11-C10-C9 119.7(4)

C10-C11-C12 120.5(4) C10-C11-S1 120.1(3)
C12-C11-S1 119.4(3) C13-C12-C11 119.8(4)
C12-C13-C8 119.6(4) N2-N1-C8 112.5(3)
N1-N2-C1 117.5(3) N1-N2-Na1 134.0(3)
C1-N2-Na1 101.3(2) C2-N4-C4 122.8(4)
C2-N4-C3 120.0(4) C4-N4-C3 117.2(4)
C7-O2-Na1 121.4(3)

i2-X, ½+Y, ½-Z, ii2-X, -½+Y, ½-Z

Table S3. Bond lengths (Å) for 2.
C1-C6 1.386(3) C1-C2 1.394(3)
C1-S1 1.772(2) C2-C3 1.383(3)
C3-C4 1.397(3) C4-C5 1.394(3)
C4-N1 1.421(3) C5-C6 1.398(3)
C7-N2 1.373(3) C7-C10 1.413(3)



C7-C8 1.435(3) C8-O7 1.237(3)
C8-N3 1.395(3) C9-O8 1.214(2)
C9-N3 1.382(3) C9-N4 1.394(3)
C10-N5 1.315(3) C10-N4 1.371(3)
C11-N3 1.471(3) C12-N4 1.469(3)
C13-C14 1.385(3) C13-C18 1.397(3)
C13-S2 1.778(2) C14-C15 1.391(3)
C15-C14 1.391(3) C15-C16 1.391(3)
C16-C17 1.396(3) C16-N6 1.428(3)
C17-C18 1.392(3) C18-C13 1.398(4)
C19-N7 1.373(3) C19-C22 1.414(3)
C19-C20 1.442(3) C20-O9 1.239(2)
C20-N8 1.390(3) C21-O10 1.214(2)
C21-N8 1.380(3) C21-N9 1.392(3)
C22-N10 1.322(3) C22-N9 1.369(3)
C23-N8 1.469(3) C24-N9 1.470(3)
K1-O6 2.6836(18) K1-O8iii 2.6863(15)
K1-O1 2.7305(19) K1-O4 2.8491(19)
K1-O6iv 2.9660(19) K1-O11 3.098(5)
K1-O5 3.183(3) K1-O5iv 3.190(2)
K1-S2iv 3.5127(17) K1-S2 3.5719
K1-K1 4.3455(11) K1-K3 4.6278(12)
K2-O12A 2.629(11) K2-O12Av 2.629(11)
K2-O10 2.7412(15) K2-O10v 2.7412(15)
K2-O2v 2.7517(18) K2-O2 2.7517(18)
K2-O12v 2.806(2) K2-O12 2.806(2)
N1-N2 1.281(2) N6-N7 1.283(2)
O1-S1 1.4524(18) O2-S1 1.4488(17)
O3-S1 1.4443(18) O4-S2 1.453(2)
O4-K3 2.522(3) O5-S2 1.451(2)
O5-K1 3.191(2) O6-S2 1.4540(18)
O6-K1 2.684(2) O6-K1 2.966(2)
O8-C9 1.213(3) O13-K3 2.592(5)
K3-S2 3.5237(13) K1-S2 3.5719(9)

i-x+1/2, y-1/2, z+3/2;      iix, -y+1/2, z-1/2;   iii-x+1/2, y+1/2, -z+3/2; iv-x, y,-z+3/2;
v-x, y, -z+1/2;      vi-x, -y+1, -z+1;viix, -y+1, z+1/2

Table S4. Bond angles (°) for 2.
C6-C1-C2 120.69(19) C6-C1-S1 122.46(16)



C2-C1-S1 116.83(16) C3-C2-C1 120.5(2)
C2-C3-C4 119.26(19) C5-C4-C3 120.18(19)
C5-C4-N1 116.27(19) C3-C4-N1 123.53(19)
C4-C5-C6 120.39(19) C1-C6-C5 118.94(19)
N2-C7-C10 125.49(18) N2-C7-C8 114.35(18)
C10-C7-C8 120.16(18) O7-C8-N3 119.10(19)
O7-C8-C7 124.69(19) N3-C8-C7 116.19(18)
O8-C9-N3 122.62(19) O8-C9-N4 121.02(19)
N3-C9-N4 116.36(17) N5-C10-N4 118.73(18)
N5-C10-C7 122.22(19) N4-C10-C7 119.05(18)
C14-C13-C18 120.3(2) C14-C13-S2i 121.0(2)
C18-C13-S2i 118.7(2) C13-C14-C15 120.4(2)
C14-C15-C16 119.7(2) C15-C16-C17 119.79(19)
C15-C16-N6 124.64(19) C17-C16-N6 115.57(18)
C18-C17-C16 120.5(2) C17-C18-C13 119.2(2)
N7-C19-C22 126.69(18) N7-C19-C20 113.89(17)
C22-C19-C20 119.42(18) O9-C20-N8 119.30(19)
O9-C20-C19 124.04(19) N8-C20-C19 116.66(18)
O10-C21-N8 121.8(2) O10-C21-N9 121.6(2)
N8-C21-N9 116.61(19) N10-C22-N9 119.0(2)
O6-K1-O8 77.94(5) N9-C22-C19 118.97(19)
O8iii-K1-O1 84.66(5) O6ii-K1-O1 105.34(7)
O6ii-K1-O4 98.41(7)
O8-K1-O4 68.63(5) O4-K1-O6iv 71.78(7)
O6ii-K1-O6iv 79.55(6) O8iii-K1-O11 102.44(9)
O1-K1-O6iv 144.18(7) O4-K1-O11 97.20(10)
O6ii-K1-O11 163.30(10) O6ii-K1-O5 140.11(6)
O1-K1-O11 58.38(9) O1-K1-O5 96.94(6)
O6iv-K1-O11 111.12(9) O6-K1-O5 101.12(6)
O8-K1-O5 71.59(5) O8iii-K1-O5iv 149.92(7)
O4-K1-O5 46.70(6) O4-K1-O5iv 85.00(7)
O6ii-K1-O5iv 121.63(5) O5-K1-O5iv 79.90(6)
O1-K1-O5iv 108.58(7) O8iii-K1-S2iv 138.37(4)
O6iv-K1-O5iv 46.11(5) O4-K1-S2iv 22.80(5)
O6ii-K1-S2iv 103.58(4) O11-K1-S2 75.58(8)
O1-K1-S2iv 132.39(5) O5-K1-S2 23.93(4)
O6-K1-S2 86.59(5) O8iii-K1-S2 67.33(4)
O5-K1-S2 82.73(6) O4-K1-S2 22.80(5)
O6ii-K1-S2 118.94(5) O11-K1-S2 75.58(8)
O1-K1-S2 118.84(4) O5iv-K1-S2 82.73(6)



O6iv-K1-S2 86.59(5) O12Av-K2-O10 88.0(3)
O5iv-K1-S2iv 24.40(4) O12A-K2-O10 101.4(3)
S2iv-K1-S2 76.5 O10-K2-O10v 169.56(8)
O12A-K2-O10 101.4(3) O12A-K2-O2 148.6(4)
O12A-K2-O10 88.0(3) O10v-K2-O2v 89.62(5)
O12A-K2-O2 97.0(4) O12A-K2-O2 97.0(4)
O10-K2-O2v 84.69(5) O10v-K2-O2 84.69(5)
O12Av-K2-O2 148.6(4) O10-K2-O12v 94.88(4)
O10-K2-O2 89.62(5) O2v-K2-O12v 79.14(6)
O2v-K2-O2 114.01(8) O10-K2-O12 92.63(4)
O10v-K2-O12v 92.63(4) N1-N2-C7 118.09(17)
O2v-K2-O12 166.50(7) C9-N3-C11 117.43(17)
O10v-K2-O12 94.88(5) C10-N4-C9 123.27(17)
N2-N1-C4 113.49(17) C9-N4-C12 117.27(17)
C9-N3-C8 124.87(18) N7-N6-C16 112.89(17)
C8-N3-C11 117.69(17) C21-N8-C20 124.64(18)
C10-N4-C12 119.34(17) C20-N8-C23 119.22(18)
O1-K1-O4 139.47(6) C22-N9-C24 119.53(18)
O8iii-K1-O6iv 130.41(6) S1-O1-K1 130.97(11)
S2-O4-K3 122.56(11) S2-O5-K1 93.25(14)
K3-O4-K1 118.87(7) K1-O5-K1 99.97(7)
S2-O5-K1iv 90.33(10) S2-O6-K1iv 99.53(9)
S2-O6-K1vii 159.59(11) C9-O8-K1 167.92(15)
K1vii-O6-K1iv 100.45(6) O13-K3-S2 109.16(9)
C21-O10-K2 156.71(15) O3-S1-O2 113.65(11)
O4-K3-S2 22.05(5) O2-S1-O1 112.80(12)
O3-S1-O1 112.48(12) O2-S1-C1 106.91(10)
O3-S1-C1 105.36(10) O5-S2-O4 112.13(14)
O1-S1-C1 104.75(10) O4-S2-O6 112.25(13)
O5-S2-O6 112.78(14) O4-S2-C13iii 105.72(12)
O5-S2-C13iii 106.40(12) O5-S2-K1iv 65.27(8)
O6-S2-C13iii 106.98(10) O6-S2-K1iv 56.38(8)
O4-S2-K1iv 104.75(8) O4-S2-K3 37.10(8)
C13iii-S2-K1iv 149.22(9) C13iii-S2-K3 111.30(9)
O6-S2-K3 75.83(10) O5-S2-K1 62.82(1)
K1iv-S2-K3 90.69(2) O6-S2-K1 135.88(8)
O4-S2-K1 49.42(9) K1iv-S2-K1 87.087(17)
C13iii-S2-K1 116.43(7)
K3-S2-K1 81.41(3)
N6-N7-C19 118.37(17)



C21-N8-C23 116.14(17)
C22-N9-C21 123.15(18)
C21-N9-C24 117.31(17)
S1-O2-K2 128.50(11)
S2-O4-K1 107.78(12)

i-x+1/2, y-1/2, z+3/2      iix, -y+1/2, z-1/2   iii-x+1/2, y+1/2, -z+3/2; iv-x, y,-z+3/2   v-x, y, -z+1/2vi-
x, -y+1, -z+1; viix, -y+1, z+1/2

Table S5. Bond lengths (Å) for 3.
Ni1-N3i 1.8548(12) Ni1-N3 1.8548(12)
Ni1-N1i 1.8937(13) Ni1-N1 1.8937(13)
Na1-O9A 2.335(8) Na1-O8A 2.338(7)
Na1-O9B 2.343(5) Na1-O8B 2.372(5)
Na1-O7 2.3933(13) Na1-O10 2.4112(14)
Na1-O11 2.4624(14) Na1-O11ii 2.4339(14)
Na1-Na1 3.5970(13) C1-C2 1.422(3)
C1-N2 1.3412(18) C2-N3 1.299(2)
C1-C6 1.449(2) C3-N4 1.468(2)
C2-N4 1.3871(18) C4-N4 1.3834(19)
C4-O7 1.2181(18) C5-N5 1.4726(19)
C4-N5 1.386(2) C6-N5 1.3836(19)
C6-O6 1.232(2) C7-C8 1.396(2)
C7-C12 1.389(2) C8-C9 1.389(2)
C7-N1 1.4493(18) C10-C11 1.390(2)
C9-C10 1.391(2) C11-C12 1.387(2)
C10-S1 1.7751(15) O3-S1 1.4526(12)
N1-N2 1.2944(17) O5-S1 1.455(12)
O4-S1 1.4577(13)
i1-X, 1-Y, 2-Z, ii1-X, -Y, 1-Z

Table S6. Bond angles (°) for 3.
N3i-Ni1-N3 180.00 N3i-Ni1-N1 90.84(6)



i1-X, 1-Y, 2-Z, ii1-X, -Y, 1-Z

N3i-Ni1-N1i 89.16(6) N3-Ni1-N1 90.84(6)
N3-Ni1-N1i 89.16(6) N1i-Ni1-N1 180.0
O9A-Na1-O8A 163.1(3) O9A-Na1-O7 88.5(3)
O9B-Na1-O8B 168.2(2) O9B-Na1-O7 83.81(17)
O8A-Na1-O7 88.8(4) O9A-Na1-O10 104.0(3)
O8B-Na1-O7 99.24(16) O9B-Na1-O10 92.8(3)
O7-Na1-O10 84.07(5) O8A-Na1-O10 92.3(3)
O8B-Na1-O10 98.89(16) O8A-Na1-O11 106.4(4)
O9A-Na1-O11 80.28(8) O8B-Na1-O11 99.48(9)
O9B-Na1-O11 78.4(3) O10-Na1-O11 90.25(5)
O7-Na1-O11 164.02(5) O8A-Na1-O11ii 86.4(3)
O9A-Na1-O11ii 84.19(10) O8B-Na1-O11ii 86.4(3)
O9B-Na1-O11ii 78.4(3) O10-Na1-O11ii 174.90(7)
O7-Na1-O11ii 100.80(5) O11-Na1-O11ii 85.44(7)
O8A-Na1-Na1ii 98.5(4) O9A-Na1-Na1ii 79.43(9)
O10-Na1-Na1ii 133.22(4) O7-Na1-Na1ii 141.15(5)
O11ii-Na1-Na1ii 42.41(3) O11-Na1-Na1ii 43.03(3)
N2-C1-C2 124.47(13) N2-C1-C6 114.04(14)
C2-C1-C6 120.78(13) C11-C10-S1 119.53(12)
C11-C10-C9 120.61(14) C12-C11-C10 119.99(15)
C9-C10-S1 119.86(11) N2-N1-C7 109.47(12)
C11-C12-C7 119.49(14) C7-N1-Ni1 122.04(9)
N2-N1-Ni1 128.70(10) C2-N3-Ni1 128.87(12)
N1-N2-C1 122.03(13) C4-N4-C3 116.94(12)
C4-N4-C2 122.70(14) C6-N5-C4 124.72(18)
C2-N4-C3 120.32(13) C4-N5-C5 116.30(13)
C6-N5-C5 118.74(14) Na1-O11-Na1ii 94.55(5)
C4-O7-Na1 152.35(11) O3-S1-O4 111.44(8)
O3-S1-O5 112.80(7) O3-S1-C10 106.93(7)
O5-S1-O4 113.04(7) O4-S1-C10 105.73(7)
O5-S1-C10 106.30(7)


