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Table S1. Crystallographic parameters of complexes 1-4

Complex 1 2 3 4
Empirical
CasHeF1oNoPoRu | Cs3HgaF1oN1gO2P2Ru | CyoH3oN19OgZn | CeoHpgF24N1oP4 OsPtRu-
formula*
Formula weight 1282.08 1262.13 846.12 1911.32
T [K] 296(2) K 296(2) K 296(2) 298(2) K
Crystal system Triclinic Triclinic Tetragonal Orthorhombic
Space group P-1 P-1 P4, Pnma
a[A] 9.053(7) 9.179(3) 9.125(2) 28.21(2)
b [A] 12.444(10) 12.056(4) 9.125(2) 59.04(4)
c[A] 21.163(17) 21.623(7) 44.906(12) 8.65(7)
a [°] 84.573(13) 96.203(5) 90° 90°
BI°] 83.905(12) 99.507(5) 90° 90°
v[°] 89.958(12) 92.535(5) 90° 90°
V/A3 2360(1) 2341.5(13) 3740(1) 1441.0(2)
4 2 2 4 8
D caled/(grem™) 1.804 1.790 1.503 1.762
F(000) 1316 1296 1744 7600
Absorption 3 4
. 0.516 mm'! 0.511 mm'! 0.727 mm 2.355 mm
coefficient
0 range 1.644~25.008° 2.051~27.764° 1.814~27.705° 2.571~25.019°
Reflections
11750 21914 22742 71293
collected
independent
. 8143 10770 8559 12790
reflections
GOF on F? 1.002 1.005 1.018 0.982
R1 [>20(D)] 0.1276 0.0657 0.0388 0.0882
wR, [I>26(D)] 0.3285 0.0886 0.0875 0.1158
CCDC 1940334 1940333 1940270 1957691

*Solvent molecules are included in the empirical formula




Table S2. Selected bond lengths and bond angels for complex 1

Bond Length(A)
Ru(1)-N(1) 2.00(10) C(15)-N(3) 1.31(17)
Ru(1)-N(2) 2.01(12) C(16)-N(4) 1.34(16)
Ru(1)-N(5) 2.03(9) C(20)-N(4) 1.35(17)
Ru(1)-N(4) 2.10(10) C(21)-N(5) 1.35(15)
Ru(1)-N(3) 2.10(14) C(25)-N(5) 1.33(14)
Ru(1)-N(6) 2.10(10) C(26)-N(6) 1.34(15)
C(1)-N(1) 1.33(16) C(30)-N(6) 1.32(15)
C(5)-N(1) 1.42(16) C(31)-N(7) 1.22(19)
C(6)-N(2) 1.40(17) C(11)-N(3) 1.38(19)
C(10)-N(2) 1.37(19) C(35)-N(7) 1.41(2)
Bond Angles/(°)
N(1)-Ru(1)-N(2) 82.3(4) N(5)-Ru(1)-N(3) 98.2(5)
N(1)-Ru(1)-N(5) 101.9(3) N(4)-Ru(1)-N(3) 90.2(5)
N(2)-Ru(1)-N(5) 175.8(4) N(1)-Ru(1)-N(6) 90.0(4)
N(1)-Ru(1)-N(4) 92.8(4) N(2)-Ru(1)-N(6) 102.0(4)
N(2)-Ru(1)-N4) 100.6(5) N(5)-Ru(1)-N(6) 78.8(4)
N(5)-Ru(1)-N(4) 78.7(5) N(4)-Ru(1)-N(6) 157.5(4)
N(1)-Ru(1)-N(3) 159.9(5) N(3)-Ru(1)-N(6) 94.8(4)
N(2)-Ru(1)-N(3) 77.6(5) C(11)-N(3)-Ru(1) 113.909)
C(1)-N(1)-Ru(1) 134.3(8) C(20)-N(4)-Ru(1) 112.2(9)
C(5)-N(1)-Ru(1) 111.1(8) C(16)-N(4)-Ru(1) 128.7(11)
C(10)-N(2)-Ru(1) 120.9(10) C(21)-N(5)-Ru(1) 119.0(8)
C(6)-N(2)-Ru(1) 120.6(10) C(25)-N(5)-Ru(1) 117.6(9)
C(15)-N(3)-Ru(1) 128.0(12) C(30)-N(6)-Ru(1) 127.5(9)
C(26)-N(6)-Ru(1) 112.1(8)




Table S3. Selected bond lengths and bond angels for complex 2

Bond Length(A)
Ru(1)-N(2) 1.98(3) C(11)-N(3) 1.39(5)
Ru(1)-N(6) 1.99(3) C(15)-N(3) 1.35(5)
Ru(1)-N(7) 2.05(3) C(16)-N4) 1.32(8)
Ru(1)-N(3) 2.05(4) C(20)-N4) 1.34(8)
Ru(1)-N(1) 2.05(4) C(21)-N(7) 1.34(5)
Ru(1)-N(5) 2.04(4) C(25)-N(7) 1.39(5)
C(1)-N(1) 1.34(5) C(26)-N(6) 1.35(5)
C(5)-N(1) 1.37(5) C(30)-N(6) 1.36(5)
C(6)-N(2) 1.35(5) C(31)-N(5) 1.39(5)
C(10)-N(2) 1.35(5) C(35)-N(5) 1.34(5)
Bond Angles/(°)
N(6)-Ru(1)-N(2) 176.16(16) C(1)-N(1)-Ru(1) 128.9(4)
N(6)-Ru(1)-N(5) 78.87(15) C(5)-N(1)-Ru(1) 114.3(3)
N(2)-Ru(1)-N(5) 104.97(14) C(10)-N(2)-Ru(1) 118.2(3)
N(6)-Ru(1)-N(3) 100.27(14) C(6)-N(2)-Ru(1) 119.0(3)
N(2)-Ru(1)-N(3) 79.59(16) C(15)-N(3)-Ru(1) 128.8(3)
N(5)-Ru(1)-N(3) 91.16(14) C(11)-N(3)-Ru(1) 114.0(3)
N(6)-Ru(1)-N(1) 101.60(14) C(35)-N(5)-Ru(1) 128.9(3)
N(2)-Ru(1)-N(1) 78.73(16) C(31)-N(5)-Ru(1) 114.7(3)
N(5)-Ru(1)-N(1) 91.06(14) C(26)-N(6)-Ru(1) 119.5(3)
N(@3)-Ru(1)-N(1) 158.04(14) C(30)-N(6)-Ru(1) 120.1(3)
N(6)-Ru(1)-N(7) 79.01(15) C(25)-N(7)-Ru(1) 114.9(3)
N(2)-Ru(1)-N(7) 97.16(14) C(21)-N(7)-Ru(1) 128.8(3)
N(5)-Ru(1)-N(7) 157.77(14) N(1)-Ru(1)-N(7) 91.19(14)
N(3)-Ru(1)-N(7) 94.95(14)




Table S4. Selected bond lengths and bond angels for complex 3

Bond lengths(A)
Zn(1)-N(4) 2.07(4) C(15)-N(5) 1.33(7)
Zn(1)-N(8) 2.07(4) C(16)-N(6) 1.2909)
Zn(1)-N(5) 2.16(5) C(20)-N(6) 1.3509)
Zn(1)-N(9) 2.17(5) C(21)-N(7) 1.32(7)
Zn(1)-N(3) 2.20(5) C(25)-N(7) 1.34(6)
Zn(1)-N(7) 2.21(5) C(26)-N(8) 1.32(7)
C(5)-N@3) 1.33(7) C(31)-N(10) 1.32(10)
C(6)-N(4) 1.33(7) C(35)-N(10) 1.29(10)
C(10)-N4) 1.34(6) C(36)-N(9) 1.36(6)
C(11)-N(5) 1.34(6) C(40)-N(9) 1.33(7)
Bond Angles/(°)
N(4)-Zn(1)-N(8) 169.51(16) C(40)-N(9)-Zn(1) 126.8(4)
N(4)-Zn(1)-N(5) 76.31(15) C(25)-N(7)-Zn(1) 113.4(3)
N(8)-Zn(1)-N(5) 110.58(16) C(5)-N(3)-Zn(1) 114.6(4)
N(4)-Zn(1)-N(9) 111.44(17) C(1)-N(3)-Zn(1) 126.1(4)
N(8)-Zn(1)-N(9) 76.56(16) C(1)-N(3)-Zn(1) 126.1(4)
N(5)-Zn(1)-N(9) 94.30(18) C(6)-N(4)-Zn(1) 119.5(3)
N(4)-Zn(1)-N(3) 75.38(16) C(10)-N(4)-Zn(1) 118.5(3)
N(8)-Zn(1)-N(3) 97.74(17) C(5)-N(3)-Zn(1) 114.6(4)
N(5)-Zn(1)-N(3) 151.61(15) C(15)-N(5)-Zn(1) 126.5(4)
N(9)-Zn(1)-N(3) 94.04(18) C(11)-N(5)-Zn(1) 115.3(3)
N(4)-Zn(1)-N(7) 96.40(17) C(36)-N(9)-Zn(1) 114.3(3)
N(8)-Zn(1)-N(7) 75.60(16) C(15)-N(5)-Zn(1) 126.5(4)
N(5)-Zn(1)-N(7) 93.88(18) C(21)-N(7)-Zn(1) 127.4(4)
N(9)-Zn(1)-N(7) 152.11(15) C(25)-N(7)-Zn(1) 113.4(3)
N(3)-Zn(1)-N(7) 91.28(17) C(10)-N(4)-Zn(1) 118.5(3)
C(11)-N(5)-Zn(1) 115.3(3) C(26)-N(8)-Zn(1) 118.9(3)
C(21)-N(7)-Zn(1) 127.4(4) C(30)-N(8)-Zn(1) 118.4(3)




Table SS. Selected bond lengths and bond angels for complex 4

Bond lengths(A)
Pt(1)-N(9) 1.98(9) N(3)-C(15) 1.41(14)
Pt(1)-N(10) 2.02(13) N(4)-C(20) 1.31(13)
Pt(1)-N(4) 2.04(9) N(4)-C(16) 1.36(14)
Pt(1)-N(8) 2.08(12) N(5)-C(21) 1.43(17)
Ru(1)-N(6) 1.96(11) N(5)-C(25) 13.5(16)
Ru(1)-N(2) 1.99(11) N(6)-C(30) 1.40(18)
Ru(1)-N(3) 2.05(10) N(6)-C(26) 1.43(16)
Ru(1)-N(5) 2.01(13) N(7)-C(35) 1.39(15)
Ru(1)-N(7) 2.05(11) N(7)-C(31) 1.37(17)
Ru(1)-N(1) 2.1009) N(8)-C(36) 1.35(14)
N(1)-C(1) 1.33(13) N(8)-C(40) 1.40(17)
N(1)-C(5) 1.43(15) N(9)-C(41) 1.32(15)
N(2)-C(6) 1.38(14) N(9)-C(45) 1.35(13)
N(2)-C(10) 1.36(14) N(10)-C(46) 1.27(15)
N(@3)-C(11) 1.35(14) N(10)-C(50) 1.34(15)
Bond Angles/(°)

N(9)-Pt(1)-N(10) 79.6(5) C(1)-N(1)-Ru(1) 127.0(9)
N(9)-Pt(1)-N(4) 178.1(5) C(5)-N(1)-Ru(1) 115.7(9)
N(10)-Pt(1)-N(4) 99.3(5) C(6)-N(2)-Ru(1) 117.3(10)
N(9)-Pt(1)-N(8) 82.7(5) C(10)-N(2)-Ru(1) 118.9(10)
N(10)-Pt(1)-N(8) 162.3(6) C(11)-N(3)-Ru(1) 117.4(10)
N(4)-Pt(1)-N(8) 98.5(5) C(15)-N(3)-Ru(1) 125.8(9)
N(6)-Ru(1)-N(2) 178.7(5) C(20)-N(4)-Pt(1) 123.9(10)
N(6)-Ru(1)-N(3) 102.2(5) C(16)-N(4)-Pt(1) 119.2(10)
N(2)-Ru(1)-N(3) 77.2(5) C(21)-N(5)-Ru(1) 122.9(12)
N(6)-Ru(1)-N(5) 79.0(6) C(25)-N(5)-Ru(1) 117.3(13)
N(2)-Ru(1)-N(5) 99.9(6) C(30)-N(6)-Ru(1) 120.3(11)
N(@3)-Ru(1)-N(5) 94.9(4) C(26)-N(6)-Ru(1) 118.4(12)
N(6)-Ru(1)-N(7) 77.7(6) C(35)-N(7)-Ru(1) 128.5(10)
N(2)-Ru(1)-N(7) 103.5(4) C(31)-N(7)-Ru(1) 114.4(12)
N(@3)-Ru(1)-N(7) 91.2(4) C(36)-N(8)-Pt(1) 129.0(11)
N(5)-Ru(1)-N(7) 156.6(6) C(40)-N(8)-Pt(1) 108.8(12)
N(6)-Ru(1)-N(1) 101.1(4) C(41)-N(9)-Pt(1) 115.1(11)
N(2)-Ru(1)-N(1) 79.4(5) C(45)-N(9)-Pt(1) 115.0(10)
N(3)-Ru(1)-N(1) 156.6(5) C(46)-N(10)-Pt(1) 114.7(12)
N(5)-Ru(1)-N(1) 87.1(4) C(50)-N(10)-Pt(1) 124.0(10)

N(7)-Ru(1)-N(1) 96.2(4)




Complex UV-vis, 4 (¢ x 10%¢ Aex (nM)? Ao (nm)? 103 ¢ 7(ns)° 1’

1 490(1.71), 315(4.32), 278(3.93) 469 654 0.0008  0.018 139
2 494(2.02), 312(5.44), 276(4.29) 467 665 0.0022  0.043  1.74
3 324(3.31), 281(5.13) 310 360 0.6859 - -
4 489(1.86), 315(5.71), 277(4.60) 495 685 00064 126 147
5 494(1.80), 312(5.63), 277(3.59) 493 693 00059  1.02 139
6 332(2.49), 280(6.58) 310 370 0.0937 - -

Table S6. One-photon spectral data of complexes 1 to 6. *UV—vis were measured in DMSO.
bRepresent the maximum excitation and emission wavelengths respectively. °One-photon

fluorescence data were measured in water.



Figure S1. ORTEP drawing with 30% ellipse probability for complex 1. H atoms and anions were

omitted for clarity.

Figure S2. ORTEP drawing with 30% ellipse probability for complex 2. H atoms and anions were

omitted for clarity.



Figure S3. ORTEP drawing with 30% ellipse probability for complex 3. H atoms and anions were

omitted for clarity.

Figure S4. ORTEP drawing with 30% ellipse probability for complex 4. H atoms and anions were

omitted for clarity.

10



L
&l

L
Vel

NSW
gL
TN
8rL=

PSL~
sg/

>
102

L6~
DN

096—

Ml_l._

[40r4

e

o
<
o~

[oc)
<
-

b—t ——

“T_.m._

3.f51 ’8.% 8.3 82 8.1
Figure S5. 'H NMR spectrum (500 MHz, ds-DMSO) of complex 1.
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Figure S6. 'H NMR spectrum (500 MHz, dg-DMSO) of complex 2.
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Figure S7. 'H NMR spectrum (500 MHz, ds-DMSO) of complex 4.
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Figure S11. ESI-MS spectrum of complex 1.
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Figure S12. ESI-MS spectrum of complex 2.
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Figure S13. ESI-MS spectrum of complex 3.
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Complex 1 Lysosome

Figure. S16. Co-localization experiments involving complex 1 and Lyso Tracker Red (LTR) in Hela
cells. The cells were incubated with LTR (1 uM) for 8 min and incubated with complex 1 (5 pM)
upon dark environment for 5 min. Confocal images from complex 1 (ex =405 nm) and LTR (ex =

594 nm) were on One-Photon Channel. Scale bar =5 um.

Complex 2 ~ | Lysosome

Figure. S17. Co-localization experiments involving complex 2 and Lyso Tracker Red (LTR) in Hela
cells. The cells were incubated with LTR (1 uM) for 8 min and incubated with complex 2 (5 pM)
upon dark environment for 5 min. Confocal images from complex 2 (ex =405 nm) and LTR (ex =

594 nm) were on One-Photon Channel. Scale bar =5 um.
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Complex 3 Lysosome

Figure. S18. Co-localization experiments involving complex 3 and Lyso Tracker Red (LTR) in Hela
cells. The cells were incubated with LTR (1 uM) for 8 min and incubated with complex 3 (5 pM)
upon dark environment for 5 min. Confocal image from complex 3 (ex =405 nm) and LTR (ex =

594 nm) were on One-Photon Channel. Scale bar =5 um.

Complex 4 Lysosome

Rr=0.64

Figure. S19. Co-localization experiments involving complex 4 and Lyso Tracker Red (LTR) in Hela
cells. The cells were incubated with LTR (1 uM) for 8 min and incubated with complex 4 (5 pM)
upon dark environment for 5 min. Confocal images from complex 4 (ex =405 nm) and LTR (ex =

594 nm) were on One-Photon Channel. Scale bar =5 um.
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Complex 5 Lysosome

Rr=0.60

Figure. S20. Co-localization experiments involving complex 5 and Lyso Tracker Red (LTR) in Hela
cells. The cells were incubated with LTR (1 uM) for 8 min and incubated with complex 5 (5 pM)
upon dark environment for 5 min. Confocal images from complex 5 (ex = 405 nm) and LTR (ex =

594 nm) were on One-Photon Channel. Scale bar =5 um.

Complex 6 Lysosome

N S

Rr=0.78

Figure. S21. Co-localization experiments involving complex 6 and Lyso Tracker Red (LTR) in Hela
cells. The cells were incubated with LTR (1 uM) for 8 min and incubated with complex 6 (5 pM)
upon dark environment for 5 min. Confocal images from complex 6 (ex =405 nm) and LTR (ex =

594 nm) were on One-Photon Channel. Scale bar =5 um.
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In vitro cytotoxicity of complexes 1 to 6 in dark and under light irradiation

Considering that Ru-Pt and Zn-Pt complex exhibited a certain ability to generate 'O, under cell-free
conditions, we evaluated the vitro cytotoxicity of complexes 1-6 against HeLa cell lines via MTT
assay in dark and under light irradiation (Fig. S22). All the platinization derivatives exhibited
decreased ICs, values when compared with the corresponding Ru™ or Zn™ precursors in the absence
of light (Table S7), indicating that Pt(tpy) fragments evidently improve the cytotoxicity of the Ru-
Pt or Zn-Pt complexes. However, when irradiated with 365 nm ultraviolet light for 30 min, the 1Cs
values for 4 and 5 increased unexpectedly while complex 6 displayed prominent photocytotoxicity.
We suggested that the increased I1Csy values for 4 and 5 may be attributed to the cellular stress
response (CSR) generated under the irradiation by ultraviolet light!2. It can be observed from the
data that metal centres have great impact on the cytotoxic activity of the heterometallic complexes,

as can be seen from the different ICsy values of Zn-Pt and Ru-Pt complexes.

Table S7 Dark- and Photo-Toxicity“ of complexes 1 to 6 toward HeLa Cells.

HeL a cells

complex dark light PI?
1 42.80 37.6 1.14
2 40.20 29.93 1.34
4 25.01 59.40 <1
5 27.30 42.09 <1
3 150.90
6 139.2 31.43 4.43

4ICso values were an average of three measurements(umol/L).
bP1, which is the ratio of dark ICs and light ICs, values
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Fig. S22 Cell viability of HeLa cells incubated with complex 1 to 6.
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