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Figure S1. IR spectra of powdered solid (black) and crystals (blue) of compound 3.

Figure S2.- DFT-Optimized structure of complex [Pt(bzq)(S:CNC4Hs)] (1)
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Table S1.- DFT-Optimized structure of complex 1

Center Coordinates (A)
X y z

Pt -0.01976 0.03119 -0.01015
S 1.71296 1.81858 -0.03754
S 1.75781 -0.74876 1.30148
N -1.55192 0.78706 -1.17749
N 3.8063 0.99964 1.46211
C -1.29656 -1.51551 0.12349
C -1.19313 -2.72888 0.79332
H -0.30288 -2.96385 1.36757
C -2.23437 -3.67831 0.7443
H -2.11578 -4.61446 1.28076
C -3.39968 -3.44953 0.03296
H -4.18818 -4.19384 0.00878
C -3.55787 -2.23529 -0.66512
C -4.72305 -1.89221 -1.43414
H -5.53657 -2.60883 -1.48505
C -4.82756 -0.70279 -2.09196
H -5.71752 -0.46776 -2.66551
C -3.76802 0.2656 -2.0434
C -3.78649 1.51603 -2.68822
H -4.64961 1.8079 -3.27686
C -2.69989 2.36205 -2.56368
H -2.6831 3.33035 -3.04707
C -1.59617 1.96521 -1.79883
H -0.73109 2.60493 -1.68243
C -2.61892 -0.06163 -1.29073
C -2.49959 -1.29843 -0.60115
C 2.59966 0.73422 0.97553
C 4.57298 0.07048 2.3148
H 4.55989 -0.93223 1.88433
H 411126 0.01844 3.30675
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5.96994 0.70079 2.36285
6.56762 0.34829 1.51745
6.50324 0.44671 3.27982
5.68828 2.20515 2.22242
5.36844 2.62056 3.18234
6.55488 2.77411 1.88303
4.53306 2.2601 1.21686
3.86537 3.11085 1.35904

4.88925 2.28128 0.18133



Supplementary Material (ESI) for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 2010

HOMO (94) H-1(93)

Figure S3. Representative frontier orbitals involved in the absorption of

[Pt(bzq)(pdtc)](1).
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Table S2. Absorption data for compounds 1 and 2 in solutions 10™* M at room temperature.

Compound | Solvent Aabs / nm (10° € M'em™)
Toluene | 298 (13.7), 316 (15.8), 336 (14.2), 350 (13.2), 360 (12.3), 400 (12.7), 448 (1.7)
2-MeTHF |308sh (9.3), 318 (12.4), 336 (12.1), 348sh (11.3), 360sh (10.3), 307 (10.3), 446 (1.3)
1 CH.Cl, | 292sh (15.8), 308 (18.9), 320 (17.7), 332 (12.8), 350 (12.5), 391 (9.9), 444 (1.5)
DMF  |294sh (11.3), 312 (12.9), 332 (11.2), 350 (10.7), 364sh (7.5), 390 (8.8), 438 (1.4)
NCMe  |294sh (11.4), 308 (12.6), 328 (11.0), 348 (11.1), 386 (8.4), 434 (1.2)
233(9.0), 246 (9.1), 256 (9.6), 264 (9.7), 276 (10.0, 298 (10.1), 318 (11.9). 338 (11.3), 350sh (10.6), 360 (9.7), 398
Toluene
(9.8), 450 (1.2)
2-McTHFE | 240 (20.9), 256 (26.5), 274sh (8.1), 282 (6.4), 316 (11.2), 336 (11.2), 350sh (10.2), 360 (9.4), 397 (9.3), 448 (0.4)
2
CH.CL, | 222 (56.1). 238sh (56.1), 256 (34.1), 204 (11.8), 312 (12.7), 332 (12.1), 352 (11.9), 391 (9.3). 438 (1.9)
DMF__ |292 (11.8). 310 (12.9), 332 (11.6). 350 (11.0).390 (3.8), 436 (1.6)
NCMe _ [220 (50.0), 236 (36.7), 252 (33.7), 290 (12.6), 308 (13.6), 330 (12.4), 348 (12.3), 354sh (11.1), 386 (9.1, 430 (1.8)
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Figure S4. a) UV-visible absorption spectra of 1 in different solvents (10™* M) showing
negative solvatochromism. b) Expansion of the low-energy region of the UV-visible
spectra of 1 in CH,Cl, at 298K at different concentrations. ¢) Representation of the

linear fit of the absorbance at 444 nm (A444) vs. concentration.



Intensity (a.u)

12

1,0

0,8

0,6

0,4

0,2

0,0

Supplementary Material (ESI) for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 2010

200

T T T T

T T T
500 600 700

A (nm)

T T
300 400

Figure S5. Normalized Diffuse Reflectance UV-vis (DRUV) spectra of 1 and 2 in solid

state at room temperature.
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Figure S6. Normalized emission and excitation spectra of 1 and 2 in 2-Me-THF (10~°M)

at298 K



Supplementary Material (ESI) for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 2010

Ay = 420nm, — X, = 480nm, —— Ay = 550nm, Ao = 620nm

€ e

1

A

0,6 1

Intensity (a.u.)

0,0 1 N

— T T T T T T T T T T T T
250 300 350 400 450 500 550 600 650 700 750 800 850

A(nm)

Figure S7. Normalized emission and excitation spectra of 1 in 2-Me-THF (10~ M) at 77

K.
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Figure S8. Absorption spectra of compounds 3-6 in acetonitrile solution 5x10™*M



Supplementary Material (ESI) for Dalton Transactions
This journal is (c) The Royal Society of Chemistry 2010

—_1, 3, 5
1A

RPN

8

(]

(8]

c

©

2

g -

< A

\/ \

0_

T T T T T T T T T T T T T T T T
200 250 300 350 400 450 500 550 600
A (nm)

Figure S9 . Absorption spectra in acetonitrile solution of 1 (10*M), 3 (5x10*M) and 5

(5x10*M ) at room temperature.
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Figure S10. Absorption spectra in acetonitrile solution of 2 (10°*M), 4 (5x10™*M) and 6

(5x10*M ) at room temperature.
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Figure S11. Normalized Diffuse Reflectance UV-vis (DRUV) spectra of 1, 3, 5 in solid state.
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Figure S12. Normalized Diffuse Reflectance UV-vis (DRUV) spectra of compounds 2, 4, 6 in

solid
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Figure S13. Normalized excitation and emission spectra of 4 in the solid state at 298K

(Orange) and 77 K(Grey). Inset: Unnormalized spectra.
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Figure S14. Normalized excitation and emission spectra of 5 in the solid state at 298K

(yellow) and 77K (Grey). Inset: Unnormalized spectra.
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Figure S15. Normalized excitation and emission spectra of 6 in the solid state at 298K

(yellow) and 77K (grey). Inset: Unnormalized emission spectra.
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Figure S16. Normalized emission and excitation spectra of a saturated solution of 3 in

2-Me-THF at 77K..
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Experimental Section

Full IR and NMR data of complexes 1-6

[Pt(bzq)(pdtc)] (1): IR data, vmax (cm'l): 1615 m, 1564 m, 1508 vs (vcn), 1443 vs,
1398 s, 1326 s, 1164 m, 940 m (vc-s), 825 vs, 815 vs, 750 s, 710 vs, 365 s (vpes), 310 s
(Ups). 'H NMR (400 MHz, CD,Cl,, 298 K) 8: 8.81 (1H, dd, *J55= 5.2 Hz, “Jr4 =12
Hz, *Jpen = 40.4 Hz, 2-H bzq), 8.40 (1H, dd, “Ju» = 1.2 Hz, *J43 = 8.1 Hz, 4-H bzg),
7.81 (1H, AB, *Js = 8.8 Hz, 5-H bzq), 7.65 (1H, dd, *J75 = 7.8 Hz, “J79 = 0.9 Hz, 7-H
bzq), 7.62 (1H, AB, *Js s = 8.8 Hz, 6-H bzq), 7.47 (2H, m, 3-H, 8-H bzq), 7.42 (1H, dd,
“Jo7=0.9 Hz *Jog = 7.0 Hz, *Jp.uy = 48 Hz, 9-H bzq), 3.90 (4H, m, CH,"), 2.10 (4H, m,
CH,") ppm. "H NMR (300 MHz, Acetonitrile-d*, 298 K) 8y: 8.86 (1H, dd, *J,3 = 5.3 Hz,
“Jo4=12Hz, *Joou = 39.4 Hz, 2-H bzq), 8.54 (1H, dd, *J4, = 1.2 Hz, *J,5=8.1 Hz, 4-H
bzq), 7.86 (1H, AB, *Js = 8.8 Hz, 5-H bzq), 7.72 (1H, AB, *Jss = 8.8 Hz, 6-H bzg),
7.68 (1H, dd, *J75 = 7.8 Hz, *J79 = 0.8 Hz, 7-H bzq), 7.55 (1H, dd, *J3, = 5.3 Hz, *J34 =
8.1 Hz, 3-H bzq), 7.48 (1H, dd, *Js7 = 7.8 Hz, “Jso = 7.2 Hz, 8-H bzq), 7.37 (1H, dd,
3Jo7 = 0.8 Hz, “Jog = 7.2 Hz, *Jpo = 55.4 Hz, 9-H bzq), 3.87 (4H, m, CH,"), 2.10 (4H,
m, CH," overlapped with solvent signals) ppm. B3C NMR (100.58 MHz, CD,Cl,, 298K)
8c: 149.00 (s, “Jp.c = 34.6 Hz, 2-C bzq), 144.15 (s), 137.15 (s, 4-C bzq), 134.21 (s),
130.28 (s, 3-C bzq), 130.20 (s, 8-C bzq), 129.78 (s, 5-C bzq), 127.42 (s), 123.53 (s, 6-C
bzq), 122.27 (s, “Jprc 37.1 Hz, 9-C bzq), 121.40 (7-C bzq), 50.78 (s), 50.10 (s), 25.08
(s), 24.93 (s) ppm;

[Pt(bzq)(dmdtc)] (2): IR data, vmay (cm™): 1618 m, 1543 vs (ven), 1446 s, 1397 vs,
1328 s, 1244 m, 1155 s, 1135 s, 963 s (vcs), 821 s, 810 vs, 738 s, 707 vs, 502 m, 436 s,
382 m (Vpis), 320 m (Vpi.s). 'H NMR (400 MHz, CD,Cl,, 298 K) &;;: 8.82 (1H, dd, * />3
=5.2Hz, *J,4= 1.3 Hz, *Jpou = 39.6 Hz, 2-H bzq), 8.40 (1H, dd, *J4, = 1.3 Hz, *J43 =

8.1 Hz, 4-H bzg), 7.81 (1H, AB, *Js s = 8.7 Hz, 5-H bzq), 7.65 (1H, dd, *J,5 = 7.7 Hz,
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*J79=1.0 Hz, 7-H bzq), 7.62 (1H, AB, *Js5 = 8.7 Hz, 6-H bzq), 7.48 (3H, m, 3-H, 8-H,
9-H bzq), 3.40 (3H, s, CH3), 3.39 (3H, s, CH3) ppm. '"H NMR (300 MHz, Acetonitrile-
d®, 298 K) 8y: 8.86 (1H, dd, *J»3 = 5.2 Hz, “Jr4 = 1.3 Hz, *Jp.u = 39.6 Hz, 2-H bzq),
8.54 (1H, dd, *J4, = 1.3 Hz, *J43 = 8.1 Hz, 4-H bzq), 7.86 (1H, AB, *Js s = 8.8 Hz, 5-H
bzq), 7.72 (1H, AB, *Js s = 8.8 Hz, 6-H bzq), 7.68 (1H, dd, *J75 = 7.9 Hz, *J;0 = 0.9 Hz,
7-H bzq), 7.56 (1H, dd, , *J3, = 5.2 Hz, *J54 = 8.1 Hz, 3-H bzq), 7.51 (1H, dd, *Jz7="7.8
Hz, “Js.o = 7.0 Hz, 8-H bzq), 7.39 (1H, dd, *Jo7 = 0.9 Hz, *Jos = 7.0 Hz, *Jp.y = 55.1 Hz,
9-H bzq), 3.38 (3H, s, CH3), 3.37 (3H, s, CH3) ppm. °C NMR (75.43 MHz, CD,Cl,,
298K) 8¢: 148.68 (s, “Jpr.c = 34.3 Hz, 2-C bzq), 144.25 (s), 136.85 (s, 4-C bzq), 133.87
(s), 129.94 (s, 3-C bzq), 129.70 (s, 8-H bzq), 129.45 (s, 5-C bzq), 127.08 (s), 123.16 (s,
6-C bzq), 121.89 (s, *Jpr.c = 37.9 Hz, 9-C bzq), 121.08 (7-C bzq), 38.99 (s), 40.08 (s)
ppm.

[{Pt(bzq)(pdtc)}>Ag:](Cl04); (3): IR data, vmax (cm™): 1618 w, 1531 s (ven), 1446 m,
1405 m, 1335 m, 1097 vs (C1Oy), 1039 vs (ClO4), 923 m, 909 m, 843 m, 763 m, 712 s,
618 vs (Cl04), 362 m (vpes). 'H NMR (300 MHz, Acetonitrile-d*, 298 K) &y: 8.68 (2H,
m, *Jpuy = 40 .5 Hz, 2-H bzq), 8.49 (2H, dd, *J,, = 0.9 Hz, *J,3 = 8.1 Hz, 4-H bzq), 7.82
(2H, AB, *Js = 8.8 Hz, 5-H bzq), 7.68 (4H, 6-H bzq (AB), 7-H bzq), 7.51 (2H, dd, *J,
=5.3 Hz, *J34 = 8.1 Hz, 3-H bzq), 7.44 (2H, dd, *Js 7= 7.9 Hz, *Js o = 7.1 Hz, 8-H bzg),
7.28 (2H, d, *Jo s = 7.1 Hz, *Jps = 55.2 Hz, 9-H bzq), 3.75 (8H, m,CH,"), 2.03 (8H, m,
CH," overlapped with solvent signals) ppm.

[{Pt(bzq)(dmdtc)}2Ag:](ClO4); (4): IR data, vmay (cm™): 1620 w, 1575 s (ve), 1449
m, 1405 s, 1080 vs (Cl0,), 832 s, 815 m, 762 m, 709 s, 620 vs (C10y4), 435 m, 386 m
(Vpr.s), 330 m (vpis). 'H NMR (300 MHz, Acetonitrile-d’, 298 K) 8y: 8.74 (2H, dd, >/ 3
=5.1 Hz, *J,4=0.9 Hz, *Jpou = 39.1 Hz, 2-H bzq), 8.51 (2H, dd, *J4,=0.9 Hz, *J, 5 =

8.2 Hz, 4-H bzq), 7.83 (2H, AB, *Js s = 8.8 Hz, 5-H bzq), 7.70 (2H, AB, *Js s = 8.8 Hz,
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6-H bzq), 7.68 (2H, dd, *J75 = 7.9 Hz, *J79 = 0.7 Hz, 7-H bzq), 7.54 (2H, dd, , *J3,=5.2
Hz, >J34 = 8.1 Hz, 3-H bzq), 7.48 (2H, dd, *Js7 = 7.9 Hz, *Js9 = 7.1 Hz, 8-H bzq), 7.32
(2H, dd, *Jo7 = 0.7 Hz, “Jog = 7.1 Hz, *Jp.u = 53.5 Hz, 9-H bzq), 3.34 (6H, s, CH3), 3.31
(6H, s, CH3) ppm.

[{Pt(bzq)(pdtc)},Ag]ClO, (5): IR data, vme (cm™): 1618 w, 1522 s (ven), 1447 s, 1403
m, 1331 m, 1080 vs (C104), 935 m (vc.s), 910 m, 831 vs, 816 m, 762 m, 711 vs, 621 vs
(C1057), 369 m (Vprs), 303 m (vp.s). 'H NMR, (400 MHz, CD,Cl,, 298 K) &:: 8.26 (2H,
d, /53 =4.7Hz, *Joru = 39.1 Hz, 2-H bzq), 8.08 (2H, d, *Jy3 = 8.3 Hz, 4-H bzq), 7.61
(2H, AB, *Js = 8.8 Hz, 5-H bzq), 7.50 (2H, d, *J75 = 7.9 Hz, 7-H bzq), 7.40 (2H, AB,
3Jss = 8.8 Hz, 6-H bzq), 7.15 (2H, m, 8-H bzq), 7.03 (4H, m, 3-H, 9-H bzq), 3.84 (8H,
m, CH,%), 2.07 (8H, m, CH,") ppm. 'H NMR (300 MHz, Acetonitrile-d*, 298 K) &y:
8.79 (2H, dd, *Jo5 = 5.3 Hz, *J5.4 = 1.0 Hz, *Jp.s = 40.2 Hz, 2-H bzq), 8.52 (2H, dd, /4,
= 1.0 Hz, *J43 = 8.1 Hz, 4-H bzq), 7.84 (2H, AB, *J5s = 8.8 Hz, 5-H bzq), 7.70 (2H, AB,
3Jss = 8.8 Hz, 6-H bzq), 7.67 (2H, dd, *J75 = 7.9 Hz, *J79 = 0.8 Hz, 7-H bzq), 7.54 (2H,
dd, *J55=5.3 Hz, *J34 = 8.1 Hz, 3-H bzq), 7.46 (2H, dd, *Js7 = 7.9 Hz, *Jso = 7.1 Hz, 8-
H bzq), 7.34 (2H, dd, *Jo7 = 0.8 Hz, *Jos = 7.1 Hz, *Jp.uy = 55.3 Hz 9-H bzq), 3.82 (8H,
m, CH,%), 2.06 (8H, m, CH," overlapped with solvent signals) ppm.
[{Pt(bzq)(dmdtc)},Ag]ClO4 (6): IR data, vmax (cm'l): 1618 m, 1554 s (vcN), 1447 m,
1401 s, 1331 m, 1241 m, 1080 vs (C104), 949 m (vc.s), 831 vs, 816 m, 760 m, 712 vs,
622 vs (Cl0y4), 434 m, 387 m (Vps), 327 m (vpes); 'H NMR (300 MHz, Acetonitrile-d*,
298 K) &1 8.76 (2H, dd, *Jo3 = 5.1 Hz, *Jo4 = 0.8 Hz, *Jp.i = 39.8 Hz, 2-H bzg), 8.51
(2H, dd, *J4, = 0.8 Hz, *J,3 = 8.1 Hz, 4-H bzq), 7.83 (2H, AB, *Js ¢ = 8.8 Hz, 5-H bzq),
7.70 (2H, AB, *Js.s = 8.8 Hz, 6-H bzq), 7.67 (2H, dd, *J75 = 7.8 Hz, *J;9 = 0.8 Hz, 7-H

bzq), 7.53 (2H, dd, , >J5, = 5.2 Hz, *J34 = 8.1 Hz, 3-H bzq), 7.48 (2H, dd, *Js; = 7.8 Hz,
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*Jso=17.1 Hz, 8-H bzq), 7.34 (2H, dd, *Jo7 = 0.8 Hz, “Jos = 7.1 Hz, *Jp.y = 54.5 Hz 9-H
bzq), 3.34 (6H, s, CH3), 3.32 (6H, s, CH3) ppm.

General procedures and materials. The starting material [Pt(bzq)(NCMe;),]C10,4' was
prepared as described elsewhere. Ammonium  pyrrolidinedithiocarbamate
(NH4S,CNC4Hg), sodium dimethyldithiocarbamate dihidrate (NaS,CNMe,-2H,0), and
silver perchlorate (AgClO4) were purchased from commercial suppliers. Elemental
analyses were carried out with a Perkin Elmer 2400 CHNS analyzer. IR spectra were
recorded on a Perkin-Elmer Spectrum 100 FT-IR Spectrometer (ATR in the range 250-
4000 cm™). Mass spectral analyses were performed with a Microflex MALDI-TOF
Bruker or an Autoflex III MALDI-TOF Bruker instruments. NMR spectra were
recorded on a Bruker 300 or 400 spectrometer using the standard references: SiMe, for
'H and "C. All of the "*C were proton-decoupled, J are given in Hz and assignments are
based on 'H-'"H COSY and 'H-"C g-HSQC experiments. UV-visible spectra were
obtained on a Thermo electron corporation evolution 600 spectrometer. Diffuse
reflectance UV-vis (DRUV) spectra were recorded on a Thermo electron corporation
evolution 600 spectrophotometer equipped with a Praying Mantis integrating sphere.
The solid samples were homogeneously diluted with silica. The mixtures were placed in
a homemade cell equipped with quartz window. Steady-state photoluminescence spectra
were recorded on a Jobin-Yvon Horiba Fluorolog FL-3-11 Tau 3 spectrofluorimeter
using band pathways of 3 nm for both excitation and emission. Phosphorescence
lifetimes were recorded with a Fluoromax phosphorimeter accessory containing a UV
xenon flash tube with a flash rate between 0.05 and 25 Hz. Phase shift and modulation
were recorded over the frequency range of 0.1-100 MHz. Nanosecond lifetimes were
recorded with an IBH 5000F Coaxial nanosecond flahlamp. The lifetime data were

fitted using the Jobin-Yvon software package and the Origin Pro 8 program.
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Computational Details. The computational method used was density functional theory

(DFT) with the B3LYP exchange-correlation functional,” using the Gaussian 03’

program package. The basic set used was the LanL.2DZ effective core potential for the

platinum atom, and 6-31G(d,p) for the remaining atoms. Time-dependent density-

functional theory (TD-DFT) calculation were carried out using the polarized continuum

model approach implemented in the Gaussian 03 software.
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