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Figure S1. ESI-MS spectroscopy of (a) and (b) K;[0;-P,W704;Ru(H,0)] (a;-RuH,0),

(c) and (d) K5[a-P, W 704 Ru(H,0)] (02-RuH,0).
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Figure S1. Continued.
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Figure S2. Cyclic voltammograms of the isolated brown solids, (black line) K;[a;-

P,W 704 RU(H,0)] (0,-RuH,0) and (red line) K5[ay-P, W 706 Ru(H,0)] (a2-RuH,0).

Cyclic voltammetry was performed in 0.5 M KH,PO, aqueous solutions (pH ca. 4.3). POM

concentration: 1.0x10-3 M. Scan rate: 25 mV sl
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Figure S3. IR spectra of (a) Kg[a;-P,W1;,06,Ru'(DMSO)] (a;-RuDMSO), (b) the brown
solid, K5[a;-P,W;06Ru"(H,0)] (@-RuH,0), obtained after reaction of Kg[oy-
P,W ;06 Ru(DMSO)] (a;-RuDMSO) in H,0, (c) Kg[on-PyW ;06 Rul(DMSO)] (aty-
RuDMSO), and (d) the brown solid K;[c,-P,W ;70 Ru"(H,0)] (a,-RuH,0), obtained

after reaction of Kg[a,-PoW704Ru'(DMSO)] (a,-RuDMSO) in H,0.
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Figure S4. Cyclic voltammograms of re-generated [o;- and o,-P,W 1704 Ru(DMSO)]"
complexes. (black line) the reaction mixture obtained after reaction of [oy-
P,W1,04;Ru(H,0)]”- and DMSO in water at 80 °C for 4 days. (grey line with open circles)
the reaction mixture obtained after reaction of [0,-P,W;04;Ru(H,0)]’- and DMSO in
water at 80 °C for 4 days. The reaction mixture (0.2 mL) was diluted with 0.54 M KH,PO,

(2.8 mL) to obtain a solution containing ca. 1.0 mM of Ru and 0.5 M KH,PO, (pH 4.3).
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Figure S5. Cyclic voltammograms of K5[a;-P,W ;06 Ru"(H,0)] (a;-RuH,0) in Britton-

Robinson buffer with 0.5 M NaNOj; solution (pH 6.0). (red line) potential window was
between 600 mV and -300 mV. (black line) scans between 1200 mV and -400 mV were

continually repeated 21 times. Potential scan was started from 200 mV to a positive

direction.
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Figure S6. Pourbaix diagram (redox potentials against pH of the solution) of (closed black

circles) a;-RuH,0, (closed red circles) a,-RuH,O, (open green circles)

[SiW{,039Ru(H,0)]™, (open blue circles) [GeW;;039Ru(H,O)]™, and (open black circles)

[PW,039Ru(H,O)]™. Britton-Robinson buffer (0.2 M NaOH was added to a solution

containing CH;CO,H (0.04 M), H;PO, (0.04 M), and B(OH); (0.04 M)) with 0.5 M NaNO;

for pH range of 1.8-7.0 and 0.5 M NaHSO,4 + 0.5 M H,SO, for pH less than 1.8.



(a) a4 isomer (b) a, isomer
Partially delocalized e Localized e

Figure S7. Highest occupied molecular orbital (HOMO), corresponding to the mono-
occupied orbital in Figure 8, for (a) a;-P,W;Ru(Ill), side view, and (b) a,-P, W 7Ru(IlI),

top view. In both cases, the orbital has majority of Ru character.
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Figure S8. TG-DTA of (a) K7[(11-P2W17O61RU.HI(H20)] ((xl-RquO), (b) K7[(12-

P,W ;04 Rull(H,0)] (a2-RuH,0),

(c)

K5[GeW1039Ru(H,0)], and (¢) Cs4[PW1,039Ru(H,0)].

K;5[SiW;,03Ru(H,0)], (d

10
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Figure S9. Cyclic voltammograms of (a) K;[a;-P,W;06Ru(H,0)] (0;-RuH,0), (b)

K7[0,-P, W 706 Ru(H,0)]
Ks5[GeW;;039Ru(H,0)], and (e) Cs4[PW;;030Ru(H,0)] before heating and heating at

several temperatures. Samples were heating using TG-DTA apparatus with heating rate of

(aZ-RUHZO)a

(©) K;5[SiW;,030Ru(H,0)],

10 °C-min’!. Samples (ca. I mM of Ru) were dissolved in 0.5 M KH,PO, (pH ca. 4.2).

(d)
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