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Figure S1: HR-ESI-MS of the complex (1)(PFg), in acetone at 298 K.
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Figure S2:

HR-ESI-MS of the complex (2)(PFg)4 in acetone at 298 K.
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Figure S3: HR-ESI-MS of the complex (3)(PFg)4 in acetone at 298 K.
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Figure S4: HR-ESI-MS of the complex (4)(PFg), in acetone at 298 K.
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Figure S5: HR-ESI-MS of the complex (5)(PFg)4 in acetone at 298 K.
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Figure S6: HR-ESI-MS of the complex (6)(PFs), in acetone at 298 K.
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Figure S7a: The aromatic part of the 'H NMR spectrum of the complex (1)(PF¢). in acetone-dg at 298 K. Half complex shown for clarity.
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Figure S8a: The aromatic part of the 'H NMR spectrum of the complex (2)(PFs). in acetone-dg at 298 K. Half complex shown for clarity.
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Figure S9a: The aromatic part of the 'H NMR spectrum of the complex (3)(PF¢). in acetone-dg at 298 K. Half complex shown for clarity.
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Figure S10a: The aromatic part of the 'H NMR spectrum of the complex (4)(PFs), in acetone-dg at 298 K. Half complex shown for clarity.
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Figure S11a: The aromatic part of the 'H NMR spectrum of the complex (5)(PFg)4 in acetone-dg at 298 K. Half complex shown for clarity.
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Figure S12a: The aromatic part of the 'H NMR spectrum of the complex (6)(PFs)4 in acetone-dg at 298 K. Half complex shown for clarity.
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Figure S7b: The aromatic part of the *H NMR spectrum of the complex (1)Cl, in D,0/H,0 (buffer phosphate 100 mM, pH = 7.0) at 298 K. Half complex shown for clarity.
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Figure S8b: The aromatic part of the 'H NMR spectrum of the complex (2)Cl, in D,0/H,0 (buffer phosphate 100 mM, pH = 7.0) at 298 K. Half complex shown for clarity.

15



Haya: \

Hzep C
Hasa Hazc/se B
HE»..I'E-' Ha He
Hese:
‘ ‘ | I
|1 '|Z!. |
il ‘ ‘ ‘
[ Ix- | |
/| { \ ' | |
[ " " b \*ahur‘l W W W Vg
) )\ L |
s_f |afs_|sj & |a:_f 3 2
| ol eh o o les o
T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 ppm

Figure S9b: The aromatic part of the 'H NMR spectrum of the complex (3)Cl, in D,0/H,0 (buffer phosphate 100 mM, pH = 7.0) at 298 K. Half complex shown for clarity.
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Figure S10b: The aromatic part of the 'H NMR spectrum of the complex (4)Cl, in D,0/H,0 (buffer phosphate 100 mM, pH = 7.0) at 298 K. Half complex shown for clarity.
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Figure S11b: The aromatic part of the 'H NMR spectrum of the complex (5)Cl, in D,O/H,0 (buffer phosphate 100 mM, pH = 7.0) at 298 K. Half complex shown for clarity.
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Figure S12b: The aromatic part of the 'H NMR spectrum of the complex (6)Cl, in D,O/H,0 (buffer phosphate 100 mM, pH = 7.0) at 298 K. Half complex shown for clarity.
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Figure $13: The aromatic part of the H - 'H NOESY spectrum of the complex (6)(PFg), in acetone-dg at 298 K, 500 MHz, t,x= 350 ms.



Figure S14: A packing diagram of complex (4)(PFs)s, viewed down to the {-1, 1, 0) direction of the unit cell, showing the solvent accessible channels present in the crystal structure.
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Table S1: Crystal data and structure refinement for complex (4)(PFg),.

Empirical formula

Formula weight
Temperature

Wavelength

Crystal system

Space group

Unit cell dimensions

(A, °)

Volume (A3)

z

Density (calculated)
Absorption coefficient
F(000)

Crystal size

0 range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to 6 = 24.999°
Refinement method

Data / restraints / parameters
Goodness-of-fit

Final R indices [l > 20(l)]

R indices [all data]

Largest diff. peak and hole

Cs4Hs,F24N6P4RU,

1567.04

296(2) K

0.71073 A

Triclinic

pl

a =13.1201(5), a = 92.147(2)
b =13.8478(5), 8 = 97.737(2)
c=19.2251(7), y = 96.195(2)
3436.1(2)

2

1.515 g/cm?

0.636 mm?

1564

0.21x0.19 x 0.02 mm?
2.539t024.999°
-15<h<15,-16 <k<16,-22<1<22
193431

12090 [R;n; = 0.1329]

99.9%

Full-matrix least-squares on F?
12090/ 217 / 854

1.029

Robs = 0.0566, WRps = 0.1502
Rai =0.1029, wR,, = 0.1697
0.456 and -0.565 e-A’3

R=Z||Fo|-|Fc|| /Z|Fo], wR ={Z[w(|Fo|?- |F.|?)?] / Z[w(|Fo|*)]1}? and w=1/[c?(F0?)+(0.1000P)?] where P=(Fo*+2Fc?)/3
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Figure $15: 'H NMR Spectra of d(CGCGAATTCGCG), in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S16: *H — 'H COSY NMR Spectra of d(CGCGAATTCGCG), in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S17: 'H — '"H NOESY NMR Spectra of d(CGCGAATTCGCG), in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t,i, = 350 ms.
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Figure $18: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure $19: 'H — 'H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, atr=0.5in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S20: *H — 'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t.,= 350

ms.
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Figure S21: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, at r = 1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure $22: 'H — 'H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, atr=1in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure $23: 'H — '"H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, at r = 1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, tx = 350
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Figure S24: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, at r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure $25: 'H — 'H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, at r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure $26: 'H — 'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (4)Cl, at r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t,,ix = 350 ms.
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Table S2: Differences in 'H chemical shifts of the d(CGCGAATTCGCG), (buffer phosphate 100 mM, pH = 7.0) upon the addition of complex (4)Cl, in various [Ru]/nucleotide ratios at 298 K,

500 MHz. Values in parenthesis denote upfield (-) or downfield (+) shifts from the free oligonucleotide under the same conditions.

r=0 r=0.5 [ r=1 [ r=2
H8/6 "iﬂ"z HY | H2 | H2” | W3’ | He' | HS's” | Ha/6 HSC/:Z HY | W2 | H2” | W3 | He' | Hs's” | He/e Hi/;'z HY | W2 | W27 | W3 | W& | Hs's” | He/e Hiﬂ"z HY | W2 | W2 | W3 | He' | Hs's”
- 3 - 3 - 3 - 3
368 363
369 | 7.60 | 591 | 577 | 1.90 | 2.36 | 4.66 | 4.06 | -0.01 | 7.60 | 591 | 579 | 1.85 | 236 | 464 | 404 | -0.06 | 7.61 | 593 | no. | no. | no. | no | no. | no.
€1 | 760 | 588 | 572|189 2374603911 5., | 560 | 41003 |+0.05 | +0.01 | -0.01 | +0.06 | +0.15 | 3.72 | 0.00 | +0.03 | +0.07 | -0.04 | -0.01 | +0.04 | +0.13 | 3.73 | +0.01 | +0.05 ne:
0.00 +0.01
3.97 3.98
397 | 7.95 578 | 2.48 | 265 | 495 | 433 | 000 | 7.98 5.76 | 262 | 267 | 493 | 434 | +0.01 | 7.94 1@ | oo | ae | ae | 2 | o
G2 | 7.93 58812531 2.65 14971436 |, 05 | 000 -0.10 | -0.05 | 0.00 | -0.02 | -0.03 | 406 |+0.05 012 | +0.09 | +0.02 | -0.04 | -0.02 | 4.06 | +0.01 n.o.
-0.02 -0.02
n.o.
412 | 729 | 531 | 557 | 181 | 222 | 473 | 409 | no. | 720 | 542 | 556 | 1.83 | 221 | 476 | 410 | no. | 7.34 | 550 | 559 | 1.83 | 221 | 476 | 410
€3 | 7:25] 535 | 556 1.8112.22 1 4771 410 | 410 | 0oa | -00a |+001 | 0.00 | 0.00 | 004 | -001 | no. |+00a| +0.07 | 0.00 | +0.02 | -001 | -0.01 | 0.00 | no. |+009 | +0.15 | +0.03 | +0.02 | -0.01 | -0.01 | 0.00 | ™
3.99 532 3.99 513 no
397 | 7.85 533 | 258 | 270 | 4.96 | 431 | +0.02 | 7.88 010 | 263 | 286 | 497 | 434 | +0.02 | 7.94 043 | 263 | 267 | 493 | 435 | ™
G4 | 7.83 54212631274 14971439 | o0 | 000 -0.09 | -0.05 | -0.04 | -0.01 | -0.08 | 406 |+0.05 525% | 0.00 |+0.12 | 0.00 | -0.05 | 406 |+0.11 499* | 000 | -0.07 | -0.04 | -0.04 | ™
0.00 017 0.00 .0.57
4.10 a1 -
415 | 811 | 7.07 | 6.09 | 2.64 503 | 445 | 005 | 812 | 711 | 586 | 265 | 2.84 | 503 | 445 | 004 | 815 | 715 | 5.86 | 264 | 2.85 | 500 | 445 | ™
AS | 809 | 7.21 | 6131267289 5031445 409 | 007 | -014 | -0.06 | 003 | ™ | 0.00 | 0.00 | 418 | +003| -010 | -027 | -0.02 | -0.05 | 0.00 | 0.00 | 419 | +0.06 | -0.06 | -027 | -0.03 | -0.04 | -0.03 | 0.00 | ™
-0.01 0.00
n.o n.o. n.o
no. | 812 | 7.44 | 588 | 252 | 3.00 | 500 | 444 | ™° | 812 | 742 | 610 | 2.60 | 2.85 | 499 | 445 | 424 | 818 | 741 | 609 | 2.50 | 2.84 | 499 | 443 | M
A6 | 809 | 7.60 | 59712571290 14991445 | 50 | 003 | -0.06 | -0.09 | -0.05 | +0.10 | +0.01 | -0.01 _40'%32 +0.03 | -018 | 013 | +0.03 | -0.05 | 0.00 | 0.00 | -0.01 | +0.09 | -0.19 |+0.12 | +0.02 | -0.06 | 0.00 | -0.02 ::)'?505
n.o.
711 | 127 | 584 | 197 | 258 | 486 | 416 | no. | 712 | 128 | 581 | 194 | 254 | 482 | 414 | no. | 715 | 134 | 587 | 1.81 | 256 | 468
17| 709 ] 124 | 588 1.9512.53 | 4811 414 | 415 | > | 1003 | -0.04 | +0.02 | +0.05 | +0.05 | +0.02 | no. | +0.03 | +0.04 | -0.07 | -0.01 | +0.01 | +0.01 | 0.00 | no. |+0.06| +0.10 | -0.01 | -0.14 | +0.03 | -0.3 | ™ | ™©
736 | 154 | 6.05 | 213 | 252 | 488 | 421 | 3.99 | 738 | 158 | 603 | 2.13 | 260 | 488 | 415 | no. | 739 | 165 | 599 | 2.08 | 263 | 493 | 417 | no.
T8 | 735 151 | 612214253 | 488 | 419 | 409 | 01| 4003 | -0.07 | +0.01 | +0.01 | 0.00 | +0.02 | -0.10 | +0.03 | +0.07 | -0.09 | -0.01 | +0.07 | 0.00 | -0.04 | no. |+0.04 | +0.14 | -013 | -0.06 | -0.10 | +0.05 | -0.02 | n.o.
410 | 744 | 566 | 566 | 203 | 242 | 492 | 413 | *¥2 | 742 | 575 | 565 | 205 | 234 | 491 | 415 | 412 | 744 | 588 | 557 | 205 | 231 | 490 | 424 | 413
€9 | 744 | 560 | 564204239486 4141 45 | 500 | +0.06 | +0.02 | -0.01 | +0.03 | +0.06 | -0.01 +g,gz -0.02 | +0.15 | +0.01 | +0.01 | -0.05 | +0.05 | +0.01 | +0.02 | 0.00 | +0.28 | -0.07 | +0.01 | -0.08 | +0.04 | 0.00 ’f‘é’a
406 1o
404 | 7.92 582 | 259 | 262 | 497 | 441 | +0.02 | 7.95 580 | 257 | 2.66 | 492 | 440 | *%° | 707 n.o.
G10 | 7.89 583|254 12671497 1441 40 | 4003 0.01 | +0.05 | -0.05 | 0.00 | 0.00 | 415 |+0.06 -0.03 | +0.03 | -0.01 | -0.05 | -0.01 ffz +0.08 no. | Mo | mo.jno. | no.
0.00 0
409 | 729 | 540 | 569 | 1.86 | 232 | 478 | 416 | no. | 7.29 | 542 | 565 | 185 | 2.36 | 476 | 415 | no. | 731 | 545 | 561 | 202 | 2.22 | 487 | 418 | no.
C11| 731 | 542 1572|185 231|478 1418 | | 005 | 1002 | -003 |+001|+001|+001]-002| no. |-002| 000 |-007]| 000 |+0.05|-002|-003| no. | 0.00 | +003 | 011 | -0.17 | -0.09 | +0.09 | 0.00 | n.o.
no. | 7.92 611 | 2.38 | 253 | 466 | 418 | no. | 7.95 607 | 236 | 265 | 467 | 413 | no. | 7.94 6.00 | 2.36 | 267 | 467 | 413 | no.
G12 | 7.92 61312371258 1 466 | 419 | | | 000 -0.02 | +0.01 | -0.05 | +0.03 | -0.01 | no. | +0.03 .0.06 | 0.01 | +0.07 | +0.01 | +0.06 | n.o. | +0.02 -013 | -0.01 | +0.09 | +0.01 | -0.06 | n.o.

35



il | .JNM\ e

T | T T T T T T T | T T T T T
13 12 1 10 9 8 7 6 5 4 3 2 1 ppm

Figure S27: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl, at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S28: 'H — 1H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl;at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S29: *H — 'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl,at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, tix = 350
ms.
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Figure S30: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl,at r = 1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.

39



2

=1}
o

0
0
= & 60 - 10
; . i
¢ . 11
@ 5
o - 12
s :
0 ; é
a - 13
o R
- 2 —14
I I T I I I I I I I I I T
14 13 12 11 10 9 8 7 6 5 4 3 2 1 ppm

Figure S31: 'H — 'H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl,at r = 1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure $32: 'H — 'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl,at r =1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t,,, = 350

ms.
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Figure $33: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl,at r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S34: 'H — 1H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl;at r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S35: 'H — 'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (5)Cl,at r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t,,, = 350

ms.
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Table S3: Differences in 'H chemical shifts of the d(CGCGAATTCGCG), (buffer phosphate 100 mM, pH = 7.0) upon the addition of complex (5)(Cl), in various [Ru]/nucleotide ratios at 298 K,

500 MHz. Values in parenthesis denote upfield (-) or downfield (+) shifts from the free oligonucleotide under the same conditions.
r=0 r=0.5 r=1 =2
ns/6 | "M | wyr | w2 |2 | ma | na [wsrs” | msse |P/M2 | e | w2 | w2 | w3 | e |wss | wsse |P3M2 | e | w2 | m2 | ma | wa |wss | wsse |PM2 | wr | w2 | 2 | ma | mer |msrs
-CH, -CH, -CH, -CH,
359 357 357
369 | 761 | 590 | 578 | 1.92 | 2.41 | 466 | 4.04 [+0.10 | 7.62 | 591 | 579 | 1.91 | 237 | 469 | 408 | -0.12 | 7.63 | 593 | 5.80 | 1.89 | 2.39 | 4.63 | 4.08 | -0.12
C1|7.60| 588 |57211.8912.37/4.601391| 35 | 001 +0.02 | +0.06 | +0.03 | +0.04 | +0.06 | +0.13 | 3.71 [+0.02| +0.03 |+0.07|+0.02| 0.00 |+0.09|+0.17| 3.71 |+0.03| +0.05 | -0.08 | 0.00 |+0.02 [+0.03 |+0.17] 3.71
-0.01 -0.01 -0.01
3.93 3.93 S 65 3.93
3.97 | 7.95 5.80 | 2.47 | 2.66 | 4.97 | 4.32 |-0.04 | 7.96 5.76 267 | 497 | 432 |-004 | 7.98 575 | no. | 22| 432 |-0.04 | 4.32
G2 | 7.93 - |>88|2:531265/4971436| ) ne 002 © |-0.08 |-0.06|+0.01] 0.00 |-004| 408 [+0.03] ~ |-012| ™ |+0.02| 0.00|-004| 408 [+0.05| ~ |-0.13 0001 504 | 2.08 |-0.04
0.00 0.00 0.00
n.o.
412 | 728 | 5.40 | 557 | 1.89 | 2.24 | 4.77 no. | 729 | 543 | 558 | 1.90 | 2.24 | 4.78 no. | 734 553 | 554 | 1.90 | 222 | 470
G725 535 |556|181/222/477\4101 4 1c | 603]|+0.05 |+0.01|+0.08|+0.02| 0.00 | ™ | no. |+0.04| +0.08 [0.02 |+0.09|+0.02|+0.01| ™ | no. |+0.00|+0.18 |-0.02 [+0.09| 0.00 | -0.07 | ™© | ™©
3.93 3.93 o
3.97 | 7.88 5.37 | 2.64 | 277 | 498 | 431 | -0.04 | 7.88 537 | 2.65 499 | 432 |-0.04 | 7.85 532 | 2.65 496 | 436 | ™
G4 | 783 | - 1542126312.7414.971439] ) 0e 14005| * |-0.05|+0.01]+0.03|+0.01|-0.08 | 409 |+0.05| = |-0.05|+0.02| ™ |+0.02|-0.07| 408 [+0.02] ~ |-0.10]|+0.02] ™ | -0.01|-0.03| ™
+0.03 +0.02
4.11 n.o.
415 | 810 | 7.19 | 593 | 2.70 |2.87 | 5.04 | 4.42 812 | 7.20 | 593 | 2.67 |2.87 | 5.04 812 | 7.17 | 5.86 | 2.67 | 2.85 | 5.03
A5 809 721 1597 /267)2.89) 5031445 4 19 | .001| -0.02 |-0.04 |+0.03 |-0.02 |+0.01|-0.03 ':'24 +0.03| -0.01 |-0.04 | 0.00 | -0.02 |+0.01| " | ™° |+0.03| -0.04 |-0.11| 0.00 |-0.04 | 0.00 | "° | ™
n.o n.o.
6.13 no. | 810 | 757 | 6.12 | 258 | 2.88 | 4.98 | 4.42 812 | 755 | 6.11 | 2.59 | 2.89 | 4.98 812 | 7.56 | 6.08 | 259 | 2.84 | 4.96
A6 | 809 7.60 2.5712.90\4.99 14451 4\ 5c |40.02| -0.03 |-0.01 | -0.01 | -0.02 | -0.01 | -0.03 _‘(‘)‘%‘; +0.03| -0.05 |-0.02| 0.00 | -0.01|-0.01| " | ™° |+0.03| -0.04 |-0.05|+0.02|-0.06 |-0.03 | "° | ™°
n.o.
710 | 1.27 | 5.87 | 194 | 2.51 | 480 | 413 | no. | 7.12 | 1.29 | 5.86 253|480 | 412 | no. | 711 | 1.27 | 5.84 | 1.94 4.83
T7.|7.09 1 1.24 |5.8811.9512.5314.8114.14) 415 | 011,003 |-0.01]-0.01|-0.02|-0.01|-001| no. |+0.03| +0.05 | -0.02| ™ |+0.00|-0.01|-0.02| no. |+0.02| +0.03 | -0.04 | -0.01 | ™ | +0.02 | ™ | ™©
735 | 154 | 6.04 | 2.13 | 2.54 | 4.87 | 4.26 735 | 1.55 | 6.04 | 2.06 | 2.50 | 4.87 no. | 7.35 | 1.55 | 6.00 | 2.06 | 2.42 | 4.87 n.o.
T8 17.35] 151 161212.1412.5314.88|4.191 409 | ; )y | 1503 | -0.08 | +0.01 |+0.01|-0.01 |+0.07| ™° | 0.00 | +0.04 | -0.08 | -0.08 | -0.07 | -0.01| ™ | no. | 0.00 | +0.04 |-0.12 | -0.08 | -0.15 | -0.01 | ™ | n.o.
412 412
410 | 7.45 | 5.66 | 5.62 | 2.02 | 2.37 | 486 | 4.11 | no. | 7.44 | 570 | 5.63 | 2.02 4.86 | 4.08 7.45 | 570 | 5.66 | 2.01 | 2.38 | 4.84 | 4.08
€9 | 7:44 | 560 |5.6412.0412.39/4.8614.14| /15 | 001 +0.06 | -0.02 | -0.02 | -0.02 | 0.00 |-0.03 | no. | 0.00 | +0.10 |-0.01|-0.02| ™ | 0.00 | -0.06 +r?'22 +0.01 | +0.10 | +0.02 | -0.03 | -0.01 | -0.02 | -0.06 f’f}z
4.04 o6
4.04 | 7.94 582 | 2.56 | 2.68 | 4.98 | 4.36 | 0.00 | 7.93 581 | 259 | 268 | 498 | 435 | “°° | 7.01 584 | 2.59 | 2.68 | 4.98 n.o.
G10| 783 | - 1583/25412.6714.97/441| 410 |005| ~ |-001|+4002|+0.01|+0.01|-0.05| 411 |+0.0a| ~ |-0.02|+0.05|+0.01|+0.01|-0.06 +r?'§2 +002| ~ |+0.01|+0.05[+0.01|+0.01.| ™° | n.o.
-0.04 o
409 | 733 | 544 | 567 | 1.90 | 2.32 | 477 | no. | no. | 7.31 | 544 | 5.65 | 1.91 | 2.33 no. | 737 | 553 | 5.62 | 1.94 | 2.39 n.o.
C11)731| 542 |572118512.31/4.7814.18| | " | 02| +0.02 | -0.05 |+0.05 [+0.01 | -0.01 | no | no. | 0.00 | +0.02 |-0.07 [+0.06|+0.02| ™ |™® | no. |+0.06| +0.11 | -0.10 [+0.09 [+0.08| ™ | ™ | n.o.
n.o. | 7.92 6.10 | 2.37 | 2.59 | 4.67 | 4.15 n.o. 7.91 6.09 n.o. 7.96 6.07 n.o. n.o. n.o.| n.o.
G12|792 - 1613/23712.581466/419| | 1 500| ~ |-003| 000 |+0.01]+0.01]-0.08] no. |-001|  |-00s| ™ | ™% | ™| " | ho |+004| ~ |-008] ™ n.o..
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Figure $36: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl,at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S37: 'H — 1H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl;at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl,at r = 0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, tix = 350

ms.
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Figure $39: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl, at r =1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S40: *H — 'H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl,at r = 1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S41: 'H — 'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl,at r =1 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t,,, = 350
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Figure $42: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl, at r =2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S43: 'H — 1H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Clat r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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1H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of complex (6)Cl,at r = 2 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t,,, = 350

ms.
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Table S4: Differences in *H chemical shifts of the d(CGCGAATTCGCG), (buffer phosphate 100 mM, pH = 7.0) upon the addition of complex (6)Cl, in various [Ru]/nucleotide ratios at 298 K, 500
MHz. Values in parenthesis denote upfield (-) or downfield (+) shifts from the free oligonucleotide under the same conditions.

r=0 r=0.5 r=1 =2
ns/6 | P2 | wy | w2 w2 | w3 | me |nss | nsse [MO7P2 | wy | m2 | w2e | wz | na [wsse | msse | P2 k| w2 | w2r | wz | e |wsse | sy | /M2 HY H2 | H2” | H3' | H4' |H5'5”
-CH, -CH, -CH, -CH,
3.65
369 | 7.63 | 5.93 [5.76 | 1.90 | 2.39 | 4.65 | 3.98 |+0.04 | 7.63 | 5.97 [5.76 | 1.90 | 2.37 no. | 7.63 | 5.93 5.74 1.90 | no. | no. | no. | no.
C1 1760 | 588 |57211.8912.37|4.6013.91\ 525 | 03] 40.05 |+0.04 | +0.01|+0.02 | +0.05|+0.07 | 3.73 |+0.03 | +0.05 |+0.04 [+0.01| 0.00 | ™ | ™ | no. |+0.03| +0.05 | +0.02 |+001 n.o.
+0.01
3.98 3.98 s o
3.97 | 7.95 589 | 253 | 2.63 | 497 | 4.32 [+0.01 | 7.97 5.92 263 | 497 | 433 |+0.01 | 7.98 5.90 no. | =7 | 497 | 431 | ™
G21793| - |588/253/265/4.97\436| /00 1,002| ~ |+001] 0.00 [-002 | 0.00 [-0.08]| 208 [+0.0a]  |+0.04| ™ |-002]| 000 |-0.03| 407 [+005| - -0.02 0021 400 | -0.05 | 408
0.00
0.00 -0.01
412 | 728 | 5.40 | 557 | 1.85 | 2.21 no. | 731 | 548 | 551 | 1.87 | 2.22 no. | 7.34 | 553 552 1.88 | 2.22 no.
€3 |7.25] 535 1556 |1811222\477|4101 4 1o | ,603] +0.05 |+0.01|+0.04|-0.01 | ™ | ™ | no. |+0.06]|+0.13 |-0.05|+0.06| 0.00 | ™ | ™ | no. |+0.09] +0.18 | 004 |+0.07| 000 | ™ | ™ | no.
3.98 3.98 o
3.97 | 7.84 540 | 263 | 2.72 | 497 | 434 |+0.01 | 7.84 535 | 263 | 274 |4.97 | 433 |+0.01 | 7.85 5.32 260 | 2.69 | 497 | 431 | ™%
G4 |783| - |542/263\2741497\439) 406 1001 ~ |-002| 000 |-0.02 000 |-005]| 408 [+001] ~ |-007|000 | 0.00 |0.00 |-0.06| 407 [+002] - 0.0 |-0.03|-0.05| 0.00 |-0.08 fcio:z
+0.02 -0.01 :
413 4.14 4.11
415 | 809 | 721 | 596 | 2.67 [2.89 | 5.04 | 442 | 7> | 810 | 7.18 | 592 | 2.67 |2.88 | 5.03 | 441 | ¥ | 810 | 7.17 264 | 2.87 | 5.04 | 4.38 |-0.04
AS | 805 7.21 15.9712.6712.8915031445| 419 | 000 | 0.00 |-0.01| 0.00 |0.00 [+0.01]-0.03 ’2‘22 +0.01| -0.03 |-0.05 | 0.00 | -0.01 | 0.00 | -0.04 '2‘21 +001]| -0.0a >3 094 403 |-0.02|+0.00(-007 | neo.
n.o n.o. n.o
no. | 809 | 7.60 | 613 | 257|289 | 498 | 442 | "° | 810 | 758 | 6.10 | 258 | 2.88 | 4.97 | 4.41 | 427 | 810 | 7.58 6.10 255 | 2.87 | 497 | 438 | ™
A6 1809 | 7.60 |6.13/257)12.9014.99 1445|450 | 500 | 0.00 | 0.00 | 0.00 |-0.01 |-0.01 |-0.03 _‘(‘)‘%32 +0.01| -0.02 | -0.03 |+0.01 | -0.02 [-0.02 | -0.04 | +0.02 | +0.01 | -0.02 003 |[-0.02]-003]-002|-0.07 fo'z(fl
n.o.
708 | 1.26 | 588 | 1.95 | 2.54 | 4.89 | 414 | no. | 708 | 1.27 | 5.86 | 1.95 | 2.52 | 4.90 no. | 7.08 | 1.28 5.86 195 | 2.52 | 4.89
171709 | 1.24 158811.9512.53 14811414 | 4151 41 | 1002 | 0.00 | 0.00 |+0.01 |+0.08| 0.00 | no. |-0.01 | +0.03 | -0.02 | 0.00 | -0.01 [+0.10 | ™® | no. |-0.01 | +0.04 | -002 | 000 |-0.01|+0.08] ™ | ™
735 | 1.53 | 6.06 | 2.18 | 2.63 | 4.92 | 4.16 735 | 1.54 | 6.05 | 2.14 488 | 414 | no. | 7.34 | 155 6.03 2.10 491 | 420 | no.
T8 |7.35| 151 16.12)121412.534.8814.19| 4.09 | ;0 | 1007 | -0.06 | +0.04 | +0.10|+0.04 | -0.03 | 38 | 0.00 | +0.03 |-0.07 | 0.00 | ™ | 0.00 |-0.05| no. |-0.01 | +0.0a| -009 |-0.0a]| ™ |+0.03|+0.01] no.
410 | 7.44 | 564 | 564 | 207 | 239 | 488 | 414 | no. | 7.45 | 568 | 5.65 | 2.05 | 2.39 | 4.90 7.44 | 5.70 5.70 2.05 | 2.40 | 490 | 4.13 | n.o.
€9 | 7441 560 |564/2.04/239486\414) 15| 500 | +0.04 | 0.00 |+0.03| 0.00 |+0.02| 0.00 | no. |+0.01| +0.04 |+0.01|+0.01| 0.00 |+0.0a| ™° | ™ | o000 |+0.10-| +0.06 |+0.01[+0.01]-0.07|[-0.01 | n.o
4.05 . 4.08
404 | 7.91 582 | 253 | 2.63 | 4.97 | 4.42 |[+0.01 | 7.91 579 | 2.55 | 2.68 | 497 | 442 | %7 | 7.01 578 264 | 497 | 438 | +0.04
G10|7.89 | - |583|254126714971441) 45| 50| * |-001]-0.01]-004| 000 [+0.01| 416 [+0.02| ~ |[-004]+0.01|+0.01]| 0.00 |+0.01 +40‘1(23 +0.02| -0.05 101 003 | 0.00|-0.03] 411
+0.01 : -0.05
409 | 733 | 547 | 569 | 1.85 | 230 | 468 | 417 | no. | 736 | 551 | 564 | 1.87 | 2.33 | 4.76 | 4.64 | no. | 7.37 | 553 562 188 | 233 [no | no | no.
C11]7.31 | 542 |572)|185|231)4.7814.18 n.o. |+0.02 | +0.05 | -0.03 | 0.00 | -0.01 | -0.10 | -0.01 [ n.o. [+0.05| +0.09 | -0.08 | +0.02 | +0.02 | -0.02 | +0.14 | n.o. |+0.06 [ +0.11 [-0.10 +0.03 | +0.02 n.o.
no. | 7.92 6.07 | 2.37 | 2.58 | 4.66 | 4.17 | no. | 7.92 6.06 258 | 470 | 413 | no. | 7.96 6.07 241 | 2.54 | 470 | 4.13 | n.o.
G12|7.92 - |613|237]2.58146614.19) | | 500 " | -0.06| 0.00 | 0.00 | 0.00 |-0.02 | no. | 0.00 ) 0.07| ™® | 0.00 | +0.04 |+0.06 | n.o. |+0.04| -0.06 +0.04 | -0.04 | +0.04 | -0.06 | n.o.
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Figure $45: 'H NMR Spectra of d(CGCGAATTCGCG), upon addition of the (7)Cl,at r =0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S46: 'H — 'H COSY NMR Spectra of d(CGCGAATTCGCG), upon addition of the (7)Cl, at r =0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz.
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Figure S47: *H — 'H NOESY NMR Spectra of d(CGCGAATTCGCG), upon addition of the (7)Cl, at r =0.5 in H,0/ D,0 9:1 (buffer phosphate 100 mM, pH = 7.0) at 298 K, 500 MHz, t,ix = 350 ms.
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Calculation of complexes Binding Parameters.
Fluorescence quenching property described by the Stern-Volmer equation [1]:
Fo/F =1+ Ks[Q] = 1 + kqTo[Q]
where Fy and F are the fluorescence intensities in the absence and the presence of quencher, respectively. Ksy is the Stern-Volmer quenching constant and [Q] is the
concentration of complex. The slope of the linear plot of Fo/F versus [Q] shows the value of Ky,
According to the equation:
Ksv = quO
where K is the biomolecular quenching rate constant, 1, is the average lifetime of the molecule without the quencher that is equal to 102 s [2], can be found if quenching
mechanism is static (the ground-state complex formation between a quencher and a fluorophore) or dynamic (a collisional process) [3].
The number of binding sites (n) and binding constant (K;) between the complexes and d(CGCGAATTCGCG), determined using the following double logarithmic
equation [4]:
log[(Fo-F)/F] = nlog[Q] + logK,
The plot log[Fo-F/F] versus log[Q] is a straight line and the values of n and K, can be found from slope and the intercept of the plot respectively, at three different
temperatures.
The thermodynamic parameters calculated from the Van’t Hoff equation [5]:
AH°1 AS°
mK= RT R
where K is the binding constant, R is the gas constant, and T is the temperature. The free energy of Gibbs is obtained from the equation [6]:

AG° = AH® - TAS® = -RTInK
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Figure S48: Fluorescence emission spectra of DNA—EtBr system with various concentration of complex (1) {A}, complex (2) {B}, complex (3) {C}, complex (4) {D}, complex (5) {E} and complex
(6) {F}. [DNA] = 20 uM, [EB] = 5.2 uM, concentration of complexes = 0—20.10 uM at 291 K.
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Figure S49: Fluorescence emission spectra of DNA—EtBr system with various concentration of complex (1) {A}, complex (2) {B}, complex (3) {C}, complex (4) {D}, complex (5) {E} and complex
(6) {F}. [DNA] = 20 uM, [EB] = 5.2 uM, concentration of complexes = 0 —20.10 uM at 310 K.
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Figure S50: Stern—Volmer plots for the interaction of complexes with DNA—EtBr at three different temperatures (291 K, 298 K, and 310 K).
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Table S5: Binding parameters of the bimetallic Ru(ll) complexes with d(CGCGAATTCGCG), at 291 K and 310 K.

Complex Ky, (10* M) Kq (101 M) Ky (103 M) n percentége
quenching
0.7018 £ 0.081 (291 K) 7.018 6.894 £ 0.001 1.00 73.12
(1) 1,4423 +0.076 (310K) (291 K) (291 K) (291 K)
14.423 19.124 + 0.001 1.04 84.38
(310 K) (310 K) (310 K)
___________________ 0.7233+0.034(291k) 7233  3173+0001(291K) 092 6545
@) 0.7572 +0.029 (291 K) 16.195 + 0.001 (310 K) (291 K)
(310 K) 7.572 1.10 69.19
(310 K) (310 K)
_______________________________________ 3057  1567#0001 0% 4866
0.3057 +0.027 (291 K)
(291 K) (291 K) (291 K)
(3) 0.8038 + 0.029
(310 K) 8.038 8.179 £ 0.001 1.00 70.41
(310 K) (310 K) (310 K)
8.7854 + 0.085 87.854 8.970 £ 0.001 1.00 81,67
(@) (291 K) (291 K) (291 K) (291 K)
17.807 £ 0.078 178.07 18.352 £+ 0.001 1.00 91.29
(310K) (310K) (310K) (310K)
0.2415 +£0.017 2.415 1.718 £ 0.001 0.96 37.92
5) (291 K) (291 K) (291 K) (291 K)
0.2899 £ 0.020 2.899 4,106 £ 0.001 1.04 52.03
(310K) (310K) (310K) (310K)
0.1673 £ 0.026 (291 K) 1.485 1.663 £ 0.001 1.00 34.20
(6) 0.2863 £ 0.024 (291 K) (291 K) (291 K)
(310 K) 2.877 15.114 £ 0.001 1.21 41.68
(310K) (310K) (310K)
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Figure S51: The double-log plot of complexes quenching effect on d(CGCGAATTCGCG),-EtBr system fluorescence at three different temperatures (291 K, 298 K and 310 K) and the van’t Hoff
plot for the binding of complexes with d(CGCGAATTCGCG),. (A) for complex (1), (B) for complex (2) and (C) for complex (3).
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Figure S52: The double-log plot of complexes quenching effect on d(CGCGAATTCGCG),-EtBr system fluorescence at three different temperatures (291 K, 298 K and 310 K) and the van’t Hoff

plot for the binding of complexes with d(CGCGAATTCGCG),. (A) for complex (4), (B) for complex (5) and (C) for complex (6).
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Figure S53: Fluorescence emission spectra of DNA—EtBr system with various concentration of complex [[n®-cym)Ru(phen)(py)]?*. [DNA] = 20 uM, [EB] = 5.2 uM, and [[n®-cym)Ru(phen)(py)]?*
=0-20.10 uM at 298 K (A). Stern—-Volmer plots for the interaction of [[n°-cym)Ru(phen)(py)]?* with DNA—-EtBr at 298 K (B). The double-log plot of complex [[7°-cym)Ru(phen)(py)]?*
quenching effect on d(CGCGAATTCGCG),-EtBr system fluorescence at 298 K (C).

Table S6: Thermodynamic parameters of the bimetallic Ru(ll) complexes with d(CGCGAATTCGCG);, at 291 K and 310 K.
Complex AH® (kJ/mol) AS°(J/mol) AG” (kJ/mol)
-21.37 £ 0.034 (291 K)

(1) 40.38 + 0.019 212.18 + 0.065
-25.40 +0.033 (310 K)
-19.59 + 0.221 (291 K)
(2) 63.77 £ 0.108 286.51 + 0.366
-25.04 £0.222 (310K)
-17.96 +0.376 (291 K)
(3) 64.24 + 0.187 282.46 + 0.630
-23.32£0.372 (310K)
-22.05 +0.063 (291 K)
(4) 40.38 + 0.032 212.18 + 0.107
--25.32 £ 0.068 (310K)
-17.99 +0.063 (291 K)
(5) 34.56 +0.032 180.61 + 0.108
-21.42 +0.067 (310K)
-17.80 £ 0.341 (291 K)
(6) 88.01+0.172 363.63 + 0.581

-24.71 £ 0.348 (310K)
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Figure S54: The van’t Hoff plots for the binding of complexes with d(CGCGAATTCGCG),. (A) for complex (1), (B) for complex (2), (C) for complex (3), (D) for complex (4), (E) for complex (5)

and (F) for complex (6).
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