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NMR spectroscopy in solution at variable temperature
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Figure S1. '"H NMR of complex 1 in CD;CN at r.t. (aromatic region).
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Figure S2. '"H NMR of complex 1 in CD;CN at r.t. (aliphatic region).
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Figure S3. 'H NMR of complex 1 in CD;CN at 330 K (aromatic region).
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Figure S4. 'H NMR of complex 1 in CD;CN at 330 K (aliphatic region).
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Figure S5. '"H NMR of complex 2 in CD;CN at r.t. (aromatic region).
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Figure S6. '"H NMR of complex 2 in CD;CN at 330 K (aromatic region).



A) 5 4 (PFg)2

2lll 3!"

N-H (1
6"' 5’" ( )
3,5
5" 4"
t3', t5'
6,6" 5 5"
" 4, 4" ’
t3, t3 L 6, t6" t5+t5"
3,3" t4, t4" ’
3|ll’ 5ll|

t4'
2l|l7 6!"

(1) e

10.00 9.50 9.00 8.50 8.00 7.50 7.00
ppm (1)
A
-
I T T T T I T T T T l T T T T I T T T T I T T T T l T T | T l T
10.00 9.50 9.00 8.50 8.00 7.50 7.00
ppm (t1)

Figure S7. 'H NMR of 2 in CD;CN at: A) 298 K and B) 330 K.
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Figure S8. Cyclic voltammograms of 1 (A) and 2 (B) in 0.1 M TBAPF; CH;CN solution at 100
mVs

Spectrophotometric and spectrofluorimetric determination of ground-state pKa values

The ground-state pKa values for complexes 1-4 were determined by UV-Vis and emission
measurements over the range of pH = 2-13. Stock solutions (1, 4.6 x 10> M; 2, 5.1 x 10 M; 3, 5.1
x 10 M; 4, 6.1 x 10~ M) were prepared in 100 mL of H,O containing 20% DMSO and 0.1 M KCl,
for solubility. The pH of the solution was initially adjusted by addition of 0.2 M NaOH(aq) and
subsequently lowered by careful addition of HCl(aq) solution (total volume change kept negligible).
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Figure S9. Spectrophotometric titration of 1 at: a) 275 nm; b) 486 nm; c¢) 660 nm.
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Figure S10. Spectrophotometric titration of 2 at: a) 486 nm; b) 665 nm.



X-ray crystallography Structure resolution for 1 using single-crystal X-ray diffraction

The structure was deposited to the Cambridge Crystallographic Data Centre and was allocated
the respective deposition number CCDC 1495788. Full details on data collection strategy and structure

resolution can be found in the CIF file.

Selected Parameters

N11-Ru-N21 = 961(2) °
Nll—Ru—ng = 799(2) o
TPY'ph(torsion) =44.0° (av)

Nig-Ru = 2.038(5) A
N11—Ru = 2083(6) A
C125-N130 = 1318(8) A
Ci125-Nios = 1.313(8) A

Figure S11. ORTEP of one of the unique complexes constituting the asymmetric unit of 1 (thermal

ellipsoids drawn at 50 % probability). Hydrogens, solvent and counter-ions are omitted for clarity.

Table S1. Crystallographic data and parameters for 1 ([1-H](BPhy),(PF))

Formula

Cg]Hg 1B2F6N8PRLI

M,, (g/mol); F(000)

1554.30; 3224

T (K); wavelength (A)

220(2); 1.54178

Crystal System Monoclinic
Space Group P2,

Unit Cell: a (A) 18.6928(8)
b (A) 22.4646(7)
c(A) 21.6484(8)
B() 94.336(3)

\4 (A:’); Z; dcalcd (g/ cmS)

9064.7(6); 4; 1.139

0 range (°); completeness

2.05 to 72.81; 0.979

collected reflections; R,

72843;0.0901

unique reflections; Ry

33931, 0.027

pu (mm); Abs. Corr.

2.033; Multi-scan

Ri(F); wR(F?) [I>25(D)]

0.0647; 0.1421

R1.(F); wR(F?) (all data)

0.1058; 0.1564

GoF(F?)

0.857

Residual electron density (e/A3%)

1.785; -0.571
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Figure S12. Crystal structure of 1. (a) Packing view of unit cell along b axis, showing alternance of
cations and anions. (b) Capped-sticks view showing inter-annular interactions (‘“face-to-face” and

“edge-to-face”) between phenyl rings of one BPhy anion and of the two independent cations within

the asymmetric unit.
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Table S2. Atomic coordinates (x10%) and equivalent isotr. displacement parameters (A2x103) for 1.

Ueq is defined as one third of the trace of the orthogonalized Uij tensor.

X y Z Ueq
Ru (1) 4954 (1) 1315(1) 2495 (1) 36(1)
N(11) 4167 (3) 1481 (2) 3105 (3) 45(2)
C(1l2) 3789 (4) 1093 (3) 3397 (4) 51(2)
C(13) 3255 (4) 1261 (4) 3761 (4) 66 (2)
C(14) 3093 (5) 1859 (4) 3826 (4) 71(2)
C(15) 3492 (4) 2273 (3) 3520 (3) 53(2)
C(le) 4018 (4) 2085 (3) 3163 (3) 43(2)
C(17) 4481 (4) 2473 (3) 2821 (3) 37(2)
N (18) 4947 (3) 2222 (2) 2484 (2) 35(2)
C(19) 5384 (4) 2483 (3) 2139(3) 37(2)
C(110) 5357 (4) 3117 (3) 2117 (3) 42 (2)
C(111) 4891 (4) 3428 (3) 2459 (3) 49 (2)
C(112) 4444 (4) 3103 (3) 2816 (3) 44 (2)
C(113) 5872 (4) 2099 (3) 1829 (3) 42 (2)
N(114) 5747 (3) 1493 (3) 1904 (3) 48 (2)
C(115) 6180 (4) 1114 (4) 1670 (4) 60 (2)
C(lle) 6773 (4) 1283 (4) 1335(4) 71(2)
C(117) 6909 (4) 1891 (4) 1260 (4) 70 (2)
C(118) 6444 (4) 2295 (3) 1522 (3) 50(2)
C(119) 4850 (4) 4084 (3) 2441 (4) 62(2)
C(120) 4726 (4) 4411 (3) 2983 (4) 68 (2)
C(121) 4706 (4) 5018 (4) 2998 (5) 81(2)
C(122) 4848 (5) 5322 (3) 2450 (5) 79 (3)
C(123) 5010 (5) 5016 (4) 1924 (4) 84 (3)
C(124) 4991 (4) 44009 (3) 1923 (4) 66 (2)
C(125) 4855 (5) 6012 (4) 2442 (4) 85(3)
N(126) 4528 (4) 6264 (3) 1952 (3) 84 (2)
C(127) 4517 (4) 6898 (3) 1832 (4) 92 (3)
C(128) 5198 (4) 7121 (3) 1655(5) 93 (3)
C(129) 5215 (5) 7791 (3) 1517 (4) 95 (3)
N(130) 5158 (4) 6314 (3) 2914 (3) 85(2)
C(131) 5654 (5) 6104 (4) 3406 (4) 104 (3)
C(132) 6231 (6) 6524 (5) 3574 (6) 149 (5)
C(133) 6728 (7) 6253 (6) 4130 (6) 189 (6)
N(21) 5763 (3) 1107 (2) 3171 (3) 37 (1)
C(22) 6222 (4) 1489 (4) 3469 (4) 55(2)
C(23) 6783 (4) 1313(5) 3872 (4) 72 (3)
C(24) 6910 (4) 687 (4) 3955 (4) 66 (3)
C(25) 6434 (4) 297 (3) 3642 (4) 56 (2)
C(26) 5876 (4) 511 (3) 3255(3) 42 (2)
C(27) 5356 (4) 115(3) 2894 (3) 46 (2)
N(28) 4906 (3) 453 (3) 2506 (2) 42 (2)
C(29) 4392 (4) 149 (4) 2135(4) 53(2)
C(210) 4321 (5) -441 (3) 2163 (4) 67(3)
C(211) 4769 (5) =782 (4) 2562 (4) 72 (3)
C(212) 5304 (4) =479 (3) 2929 (4) 63(2)
C(213) 3956 (4) 578 (3) 1745 (3) 42 (2)
N(214) 4148 (3) 1163 (3) 1808 (3) 43(2)
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Table S3. Hydrogen coordinates (x 10%) and isotropic displacement parameters (A2 x 10%) for 1.

x vy z Ueq
H(12) 3889 685 3354 61
H(13) 2999 970 3966 80
H(14) 2724 1980 4070 85
H(15) 3399 2682 3560 64
H(110) 5661 3325 1866 50
H(112) 4117 3301 3054 53
H(115) 6097 705 1727 72
H(ll6) 7066 994 1167 85
H(117) 7296 2023 1043 84
H(118) 6527 2706 1487 60
H(120) 4654 4200 3348 81
H(121) 4602 5225 3358 97
H(123) 5132 5225 1571 101
H(124) 5077 4206 1556 79
H(126) 4301 6033 1680 101
H(122) 4146 6985 1500 110
H(12B) 4389 7108 2205 110
H(12C) 5326 6904 1287 111
H(12D) 5566 7033 1990 111
H(12E) 4856 7884 1183 143
H(12F) 5686 7900 1394 143
H(12G) 5113 8012 1885 143
H(130) 5044 6689 2929 102
H(13A) 5864 5728 3279 125
H(13B) 5391 6024 3772 125
H(13C) 6030 6905 3699 179
H(13D) 6514 6596 3218 179
H(13E) 6926 6572 4391 283
H(13F) 7115 6029 3967 283
H(13G) 6446 5991 4372 283
H(22) 6155 1898 3398 66
H(23) 7077 1595 4088 87
H(24) 7301 546 4212 79
H(25) 6493 -116 3695 68
H(210) 3961 -630 1907 80
H(211) 4717 -1197 2587 86
H(212) 5627 -693 3199 75
H(215) 3903 1976 1517 62
H(216) 2986 1728 798 70
H(217) 2654 715 670 86
H(218) 3280 5 1272 77
H(32) 9009 -599 6530 58
H(33) 8081 -337 5837 76
H(34) 7785 647 5675 67
H(35) 8431 1379 6252 63
H(310) 10786 2085 8185 61
H(312) 9186 2028 6802 59
H(315) 11241 -520 8477 61
H(316) 12183 -164 9153 62
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Table S4. Anisotropic parameters (A2 x 103) for 1.

The anisotropic displacement factor exponent takes the form:
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Table S6. Bond lengths [A] and angles [°] related to the hydrogen bonding for 1.

d(H..R7) d(D..A) <DHA

d (D-H)

173.9
152.4

2.845(9)
3.055(11)
3.004(11)

.98
.26
.36

.87
.87
.87

0
0
0

F(15)#1
F(21)#2
F(25) #2

N (326)-H(326)
N (330)-H(330)
N (330)-H(330)

131.5
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