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Part | - IR spectra
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Fig. S1 IR spectrum of complex [Ru(mtz)(dppm)2]PFes (Rul) in KBr.

70

60 -
50 -
40 -

30 4

T %

20 [

10

0 -

-10

-20 -

-30 T T T T T T T T T T T T T
4000 3500 3000 2500 2000 1500 1000 500

Wavenumber (cm™)

Fig. S2 IR spectrum of complex [Ru(mmi)(dppm):]PFs (Ru2) in KBr.
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Fig. S3 IR spectrum of complex [Ru(dmp)(dppm),]PFs (Ru3) in KBr.



Part Il = NMR spectra and 2D correlation maps
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Fig. S4 3P {*H} NMR spectrum of complex [Ru(mtz)(dppm).]PFs (Rul) in
CH,CI,/D,0 at 298 K.
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Fig. S5 *C {*H} NMR spectrum of [Ru(mtz)(dppm)]PFs (Rul) in DMSO-ds at
298K.
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Fig. S6 'H-*C HMBC NMR correlation map of [Ru(mtz)(dppm)2]PFs (Rul) in

DMSO-ds at 298K.
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Fig. S7 *'P {*H} NMR spectrum of complex [Ru(mmi)(dppm)2]PFs (Ru2) in
CH2C|2/D20 at 298 K.
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Fig. S8 'H NMR spectrum of complex [Ru(mmi)(dppm),]PFs (Ru2) in DMSO-ds
at 298 K.
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Fig. S9 *C {*H} NMR spectrum of [Ru(mmi)(dppm).]PFs (Ru2) in DMSO-ds at
298K.
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Fig. S10 *H-*C HSQC NMR correlation map of [Ru(mmi)(dppm)2]PFs (Ru2) in

DMSO-ds at 298K.
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Fig. S11 *H-*C HMBC NMR correlation map of [Ru(mmi)(dppm)2]PFs (Ru2) in
DMSO-dg at 298K.
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Fig. S12 3P {*H} NMR spectrum of complex [Ru(dmp)(dppm).]PFs (Ru3) in
CH2C|2/D20 at 298 K.
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Fig. S13 'H NMR spectrum of complex [Ru(dmp)(dppm)2]PFs (Ru3) in DMSO-
de at 298 K.
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Fig. S14 **C {*H} NMR spectrum of [Ru(dmp)(dppm)2]PFs (Ru3) in DMSO-d; at
298K.
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Fig. S15 *H-*C HSQC NMR correlation map of [Ru(dmp)(dppm);]PFs (Ru3) in
DMSO-dg at 298K.
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Fig. S16 *H-*C HMBC NMR correlation map of [Ru(dmp)(dppm),]PFs (Ru3) in

DMSO-ds at 298K.

17

rio
r20
30
40
~50
r60
70
8o
o0
100
110
120
130
140
150
160
170
ris0
180

1 (ppm)



Part Ill = UV-Vis spectra
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Fig. S17 UV-Vis spectrum of [Ru(mtz)(dppm)2]PFs (Rul) in DMSO-de.
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Fig. S18 UV-Vis spectrum of [Ru(mmi)(dppm):]PFs (Ru2) in DMSO-de.
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Fig. S19 UV-Vis spectrum of [Ru(dmp)(dppm);]PFs (Ru3) in DMSO-ds.
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Part IV — Mass Spectrometry
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Fig. S20 MS spectrum of [Ru(mtz)(dppm),]PFs (Rul).
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Fig. S21 MS spectrum of [Ru(mmi)(dppm);]PFs (Ru2).
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Fig. 22 MS spectrum of [Ru(dmp)(dppm),]PFe¢ (Ru3).
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Part V — Electrochemical data
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Fig. S23 Cyclic voltammogram of [Ru(mtz)(dppm)2]PFs (Rul) in CH,Cl, (0.1
mol L™ TBAP). Scan rate 50 mV s™.
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Fig. 824 Cyclic voltammogram of [Ru(mml)(dppm)z]PFe (Ru2) in CH.Cl, (0.1
mol L™ TBAP). Scan rate 50 mV s™*
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Fig. S25 Cyclic voltammogram of [Ru(dmp)(dppm)z]PFG (Ru3) in CH.CI, (0.1
mol L™ TBAP). Scan rate 50 mV s

Table S1 Electrochemical data of the complexes (Rul—-Ru3) in DCM/TBACIO4
0.1 M solutions, using a three-electrode setup (working: carbon; ref.: Ag/AgClI;
aux.: Pt wire). Scan rate: 50 mV s

Complex Epa (V) Epc (V)  AE(V)  Euz (V)

Rul 1.38 1.25 0.13 1.32
Ru2 1.12 0.98 0.14 1.05
Ru3 1.08 1.00 0.08 1.04
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Part VI — X-Ray Diffraction

Table S2 C The bond distance and angles of Rul-Ru3

Rul Ru2* Ru3
Bond Distance (A)
Ru-S1 2.485(1) 2.54(2) 1 2.58(2) 2.432(1)
Ru-N1 2.147(2) 2.11(2) /1 2.08(2) 2.191(1)
Ru-P1 2.395(1) 2.310(1) 2.373(1)
Ru-P2 2.313(1) 2.372(1) 2.305(1)
Ru-P3 2.319(1) 2.299(1) 2.340(1)
Ru-P4 2.316(1) 2.341(1) 2.353(1)
C1-s1 1.712(3) 1.76(2) /1 1.80(2) 1.732(2)
Bond Angle (°)
S1-Ru-N1 66.28(7) 66.3(3) / 66.7(4) 66.42(5)
P1-Ru-P2 71.70(3) 71.33(4) 72.12(2)
P3-Ru-P4 72.32(3) 71.88(4) 71.19(2)

* This complex exhibit disorder in the coordination of the ligand, which was refined in

two positions.
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Table S3 Crystallographic data of the complexes Rul-Ru3

Rul Ru2 Ru3
CCDC code 2235452 2235453 2235454
Empirical formula Cs3HasFsNPsRUS, CsaHaoFsNLPsRUS CsaHaoFsN4PsRUS
Formula weight 1132.96 1127.93 1155.95
Temperature/K 296(2) 100(2) 296.15
Crystal system monoclinic Monoclinic Triclinic
Space group P21/n C2/c P-1
a/A 11.3460(4) 34.440(3) 11.4598(3)
b/A 21.2268(7) 12.0353(11) 11.8082(4)
c/A 22.2419(7) 25.210(2) 21.7901(7)
al° 90 90 103.4800(10)
B/° 94.1000(10) 92.977(9) 93.5460(10)
v/° 90 90 111.4500(10)
Volume/A® 5343.0(3) 10435.4(16) 2633.31(14)
Z 4 8 2
Peacg/cm?® 1.408 1.436 1.458
p/mm™ 0.578 0.554 0.551
F(000) 2312 4608 1180
Crystal size/mm?® 0.14 x 0.09 x 0.05 0.40 x 0.25 x 0.10 0.16 x 0.07 x 0.04
Radiation MoKa (A = 0.71073) Mo Ka (A = 0.71073) MoKa (A = 0.71073)
20 range for data 2.656 10 52.784 5.108 to 51.362 3.81 t0 52.942
collection/

Index ranges
Reflections collected
Independent reflections

Data/restraints/
parameters

Goodness-of-fit on F?

Final R indexes [I>=2c (1)]

R indexes [all data]

Largest diff. peak/hole / eA™

13<h<14, 26 <k
<26, -27 <1<27
91596

10952 [Rin, = 0.0403,
Reigma = 0.0239]
10952/0/607

1.057

R1 = 0.0409,
WR2 = 0.0964
R1 =0.0531,
wR2 = 0.1049
0.86/-0.50

40<h<41,-14<k
<14,-30<1<30
33322

9908 [Ri = 0.07686,
Reigma = 0.0938]

9908/151/714

1.024

R; = 0.0508,
WR; = 0.0897
R; =0.1031,
wR; = 0.1141
0.57/-0.39

14<hs<14,-14<ks
14, -27 <1< 27
101959

10841 [Rin = 0.0394,
Reigma = 0.0224]

10841/0/563

1.046

R; =0.0333,
WwR; = 0.0831
R, = 0.0409,
WR, = 0.0889
0.51/-0.36
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Part VIl — Stability in solution

Rul_48h

! | |

Rul_24h

! i

Rul_0Oh

1 .\,\| 

T T T T T T T
-90 -100 -110 -120 -130 -140 -150 -160

T
w

T T T T T T T T
10 0 -10 -20 -30 -40 -50 -60 -70 -80
f1 (ppm)

Fig. S26 *'P {*H} NMR spectra of complex [Ru(mtz)(dppm)2]PFs (Rul) in
DMSO at different times: 0O h, 24 h and 48 h.
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Fig. S27 *'P {*H} NMR spectra of complex [Ru(mmi)(dppm),]PFs (Ru2) in
DMSO at different times: 0 h, 24 h and 48 h.
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Fig. S28 3P {*H} NMR spectra of complex [Ru(dmp)(dppm),]PFs (Ru3) in
DMSO at different times: 0 h, 24 h and 48 h.
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Fig. S29 *'P {*H} NMR spectra of complex [Ru(mtz)(dppm)2]PFs (Rul) in
DMSO/DMEM (90:10) at different times: 0 h, 24 h and 48 h.
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Fig. S30 3P {*H} NMR spectra of complex [Ru(mmi)(dppm).]PFs (Ru2) in
DMSO/DMEM (90:10) at different times: 0 h, 24 h and 48 h.
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Fig. S31 *'P {*H} NMR spectra of complex [Ru(dmp)(dppm),]PFs (Ru3) in
DMSO/DMEM (90:10) at different times: 0 h, 24 h and 48 h.
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Fig. S32 UV-Vis spectra of [Ru(mtz)(dppm),]PFe¢ (Rul) in DMEM containing 5
% of DMSO at different times: 0 h, 24 h and 48 h.
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Fig. S33 UV-Vis spectra of [Ru(mmi)(dppm);]PFs (Ru2) in DMEM containing 5
% of DMSO at different times: 0 h, 24 h and 48 h.
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Fig. S34 UV-Vis spectra of [Ru(dmp)(dppm),]PFs (Ru3) in DMEM containing 5
% of DMSO at different times: 0 h, 24 h and 48 h.



