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Cis-[Gs'Y(tpy) (A)2(NS(H) GhHs) ] PFs ([2A] ): a) El enental

anal ysis: Anal. Calcd. for GsCyH7NySC ,PFs: C, 33.04; H,
2.24; N, 7.34 and found: C, 33.16; H, 2.40; N, 7.19; b)
cyclic voltamretry in 0.1 M BusNPFg/ CHiCN (V vs SSCE): Ey >
(Cs(V/1V)) = +1.24 V, Ey, (Cs(IV/I11)) = -0.05V, and Ey»
(Cs(I11/11)) =-0.85V, c) W-visible spectra in CHCN (Apax,
nm (e, M' cm?'): 458 (1.85 x 10%), 312 (2.91 x 10%, 272 (3.62
x 10%), and 212 (3.27 x 10%; d) Infrared (cm?, Nujol mull):
v(S-H) 2043; v(3,5-M,GHSH 1601 (vs) and 1564 (s); v(tpy)
1465 (vs), 1393 (vs), and 1378 (vs); and v('“NS) 1025.
[Gs'(tpy) (O ) (NCCHs) (NSCeHs) ] PFs ([3A]*): a) El enental

anal ysis: Anal. Calcd. for OsCy;HigNsSC PFs: C, 35.96; H, 2.49;
N, 9.12 and found: C, 36.12; H, 2.54; N, 9.30; b) cyclic
voltametry in 0.1 M BusNPFs/ CHCN (V vs SSCE): Eyj2(GCs(V/1V))
= +1.59 V, Ey(Os(IV/II1)) =0.66 V, and Ey(Cs(I11/11)) = -
0.83 V; ¢) WW-visible spectra in CHsCN (A, nm (g, M cm?):
622 (4.94 x 10%, 448 (1.04 x 10%, 320 (1.80 x 10%, 274
(2.53 x 10%, 234 (2.95 x 10%, and 210 (2.92 x 10%; d)
Infrared (cm?®, Nujol mull): v(CHCN) 2261 (w); v(3,5-
Me,CsHsSH) 1604 (vs) and 1578 (s); v(tpy) 1454 (vs), 1444
(vs), and 1385 (vs); and v(NS) 1022.

Gis-[Cs'(tpy) (A)2NS(H GHuMe) ] PFs ([2B]*): a) El enental

anal ysis: Anal. Calcd. for GsCyH NSO ,PFs: C, 33.98; H,
2.46; N, 7.21 and found: C, 34.15; H 2.57; N, 7.31; b)
cyclic voltamretry in 0.1 M BusNPFg/ CHsCN (V vs SSCE): Ey >
(Cs(VIIV)) = +1.22 V, Eyo (Cs(IV/I1I11)) =-0.06V, and Ey
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(Cs(I11/11)) =-0.89V, c) W-visible spectra in CHCN ( Apax,
nm (e, M' cm'): 464 (1.24 x 10%, 312 (2.10 x 10%, 272 (2.46
x 10%), 228 (3.30 x 10%, and 206 (2.88 x 10%; d) Infrared
(cm?! Nujol mull): v(S-H 1977; v(3,5-Me,CH:SH) 1603 (vs) and
1565 (s); v(tpy) 1460 (vs), 1393 (vs), and 1378 (vs); and
v(1*NS) 1020.

[ Gs'Y(tpy) (A ) (NCCH;) (NSCsH:Me) ] PFs ([3B]*): a) El enental

anal ysis: Anal. Calcd. for OsCyH1NsSC PFgeH,O. C, 36.03; H,
2.65; N, 8.75 and found: C, 36.15; H 2.74; N, 8.82; b)
cyclic voltammetry in 0.1 M BusNPFg/ CHsCN (V vs SSCE):
Eyo(Os(V/IIV)) = +1.57 V, Ey(Cs(1V/111)) = 0.65 V, and
Ey2(Cs(lI11/11)) =-0.79 V; ¢) W-visible spectra in CHCN
(Amax, Nm (g, M! cm?): 628 (5.46 x 10%), 456 (1.45 x 10%, 318
(1.87 x 10%, 276 (2.66 x 10%, 234 (3.17 x 10%, and 210
(3.03 x 10%; d) Infrared (cm?’, Nujol mull): v(CHCN) 2309
(W) ; v(3,5-Me,GHSH) 1606 (vs) and 1586 (s); v(tpy) 1454
(vs), 1442 (vs), and 1386 (vs); and v(NS) 1019.

G s-[Gs'Y(tpy) (Q)2(NS(H) CsHsMez) | PFs ([2C] ): a) El enental

anal ysis: Anal. Calcd. for GsCyu;HiNsSC ,PFs: C, 34.90; H,
2.67; N, 7.08 and found: C, 35.03; H 2.61; N, 7.18; b)
cyclic voltamretry in 0.1 M BusNPFg/ CHsCN (V vs SSCE): Ey >
(Cs(V/I1V)) = +1.21 V, Ey, (Cs(IV/I11)) = -0.09 V, and Ey;

(Cs(111/11)) =-0.90 V; c) UWV-visible spectra in CHCN ( Apax,
nm (e, M! cm?b): 460 (9.47 x 10%, 314 (1.99 x 10%, 272 (2.37
x 10%, and 228 (3.16 x 10%, Supporting Information Figure
2A; d) Infrared (cm?, Nujol mull): v(S-H 1994; v(3,5-
Me,CsHsSH) 1601 (vs) and 1558 (s); v(tpy) 1469 (vs), 1449
(vs), and 1390 (vs); v('*NS) 1023 and v('°NS) 991; e) *H NWR
data (o0, DMSO): 14 aromatic protons (11H s of tpy and 3H s of

the aryl group) = 9.0 - 6.9 ppmand 6 nethyl protons = 2.3
ppm and the proton on the Satom= 3.4 ppm



[Cs'Y(tpy) (C) (NCCHs) (NSCsHsMe,) | PFs ([3C]*): a) El ement al

anal ysis: Anal. Calcd. for OsCysH;sNsSCl PFgeH,O. C, 36.88; H,
3.10; N, 8.60 and found: C, 36.92; H 3.23; N, 8.64; b)
cyclic voltamretry in 0.1 M BusNPFg/ CHiCN (V vs SSCE):
Ey20C(VIIV)) = +1.56 V, Ey(Cs(IV/III1)) = 0.65 V, and
Ey2(Cs(lI1I/11)) =-0.79 V; ¢) WW-visible spectra in CHCN
(Amax, Nm (g, M' cm?): 626 (3.57 x 10%), 454 (1.01 x 10%, 320
(1.42 x 10%, 274 (2.25 x 10%, 232 (2.80 x 10%, and 210
(2.88 x 10%, Supporting Information Figure 2B; d) Infrared
(cm?, Nujol mull): v(CHCN) 2309 (w); V(3,5-M,CH:SH) 1602
(vs) and 1578 (s); v(tpy) 1453 (vs), 1441 (vs), and 1378
(vs); and v(NS) 1030; e) *H NVR data (5 CD3CN): 14 aronmatic
protons (11H s of tpy and 3H s of the aryl group) = 8.7 - 6.9
ppm and 6 nmethyl protons = 2.2 and 2.3 ppm and the proton on
the SSatom = 3.3 ppm

[Gs'Y(tpy) () (NH=CHCHs) (NSCsHsMe2) ] PRs: @) El enental anal ysis:
Anal . Calcd. for GsCusHisNsSO PFRgel2 H,O C, 37.20; H, 3.25; N,
8.68 and found: C, 37.46; H 3.32; N, 8.79; b) Uv-visible
spectra in CHON: HbO (Amax, Nm (g, MY cm?): 857 (1.64 x 103,
640 (2.40 x 10%), 535 (5.30 x 10%, 439 (5.77 x 10%, 325
(2.25 x 10%, and 271 (2.57 x 10%: d) Infrared (cm? Nujol
mul 1): v(3,5-Me,GH:SH) 1602 (vs) and 1580 (vs); v(tpy) 1479
(vs), 1466 (vs), and 1452 (vs); v(NH) 3341; v(CH) 2264;
V(N=C) 1636; and v(NS) 1010; e) H NVR data (5, CD;CN): 14
aromatic protons (11H s of tpy and 3H s of the aryl group) =
8.8 — 7.1 ppm 6 nmethyl protons (on the aryl group) = 2.1 and

2.2 ppm 3 nmethyl protons (NH=CHCH;) = 2.0 ppm the proton on
the NNatom= 3.2 ppm the proton on the CGatom= 3.0 ppm

Organi ¢ Product Anal ysis

A typical organic product analysis was conducted as foll ows:
for preparation of the calibration curves, 3:1 (v/v) CHCN HO
sol uti ons of benzyl al cohol, benzal dehyde, and chl or obenzene
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(the internal standard) were quantitatively prepared and
extracted into hexane before injection into the gas

chromat ograph. The reduction of benzal dehyde by [Gs'''(tpy)-
(A ) (NSCsHsMe,) (NHCHCH:) ] was conducted in CHsCN: H,O at room
tenperature under a N, at nosphere.

The Gs(lI1)-imno conplex (30 ng) was el ectrochem cally
generated under N; in 4 nmL of 3:1 (v/v) CHCN: H,O sol ution
containing 0.1 Mtertrabutyl anmoni um hexaf | uor ophosphat e as
supporting electrolyte. An excess anount of benzal dehyde (10
equi valents) in 1 nL CHCN H,O was added to initiate the
reaction. The reaction m xture was degassed with N, for 30
seconds and stirred under a N, atnosphere for an additional 3
hours. The extent of reaction was nonitored by follow ng the
appear ance of the corresponding Gs(111)-NCCH; conpl ex by UV-
vi si bl e spectroscopy. At the end of the reaction, a 1.0 nL
al i quot of the reaction solution was added to a snall via
cont ai ni ng chl orobenzene dissolved in 2.0 nL of hexane, and
the m xture was diluted to 10 nL with hexane. The m xture
was stirred for % hour under a N, atnosphere. The hexane
| ayer was injected into the GC, and the anmount of product was
determned with the calibration curve descri bed above.
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Supporting Information Figure 1. The pH dependence of E, for
the irreversible wave of [Gs'''(tpy) (O ) ( NHCHCHs) ( NSCsHsMey) |
is showmmn with a line of slope 55 nV/pH unit drawn through the
pH dependent data frompH = 0.48 to pH = 2.5.
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Supporting Information Figure 2. UV-visible absorption
spectra: A) cis-[G'Y(tpy)(d)2(NS(H) GHsMez)]™ in CHCN, B)
[Os"(tpy) () (NCCH;) (NSGsHsMe2) ] © in CHCN, and C) [Gs'''(tpy)-
( NHCHCH) (C1) ( NSGsHsMe2) ] ™.
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