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Experimental Section

Materials and Methods. All reactions were carried out under an argon atmosphere
using standard Schlenk techniques and solvents from a solvent purification system
(MBRAUN MB SPS-800). Elemental analyses were carried out with a Carlo Erba
EA1110 CHNS/O microanalyzer. Mass spectra were recorded on a Microflex MALDI-
TOF Bruker (MALDI) spectrometer operating in the linear and reflector modes using
dithranol as the matrix. IR spectra were recorded on a Nicolet Nexus FT-IR
spectrometer from Nujol mulls between polyethylene sheets. NMR spectra were
recorded on Bruker ARX 300 or ARX 400 spectrometers at 298 K. Chemical shifts are
reported in parts per million (ppm) relative to external standards (SiMe,, CFCls, or
Na,PtCls in D,O for **Pt), and all coupling constants are given in hertz (Hz). The UV-
vis absorption spectra were carried out in a Hewlett-Packard 8453 spectrophotometer.
Diffuse reflectance UV-vis (DRUV) data of pressed powder were recorded on a
Shimadzu (UV-3600 spectrophotometer with a Harrick Praying Mantis accessory) and
recalculated following the Kubelka-Munk function. Excitation and emission spectra
were obtained in a Jobin-Yvon Horiba Fluorolog 3-11 Tau-3 spectrofluorimeter. The
lifetime measurements were performed in a Jobin Yvon Horiba Fluorolog operating in
the phosphorimeter mode (with an F1-1029 lifetime emission PMT assembly, using a
450WXe lamp) or with a Datastation HUB-B with a nanoLED controller and software
DASG6. The nanoLEDs employed for lifetime measurements were of 450 nm with pulse
lengths of 0.8-1.4 ns. The lifetime data were fitted using the Jobin-Yvon software

package. Thermogravimetric analyses (TGA) were recorded on a TA Instrument SDT
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2960 using 2-10 mg samples at a 10 °C/min rate in 30-600°C range under nitrogen, and
in the 600-750°C range in air. X-ray powder diffraction patterns were obtained at room
temperature using a Rigaku D/max 2500 rotating anode generator by using graphite-
monochromated CuK operating at 40 kV and 80 mA. Powder diffraction patterns were
collected between 26 of 3° and 50° with a 20 stepping angle of 0.03° and an angle dwell
of 1 s. Complexes [Pt(CsFs)(bzq)(acetone)]* and [Pb(Spy).]° were prepared as reported
in the literature.

Preparation of [{Pt(C¢Fs)(bzq)}.Pb(Spy)2] (1). To a suspension of [Pb(Spy),]
(0.0536 g, 0.125 mmol) in CH)Cl, (15 ml) was added 2 equiv of
[Pt(CeFs)(bzqg)(acetone)] (0.150 g, 0.250 mmol), and the initial yellow suspension was
partially dissolved, giving rise a red solution. The mixture was stirred for 1 hour and
filtered through Celite. The red solution was evaporated to small volume (2 ml) and n-
hexane was added (5 ml) to give an orange solid identified as 1 (0.157 g, 83% vyield).
Anal. Calcd for CsgH24F10N4PbPtS,: C, 38.23; H, 1.60; N, 3.71; S, 4.25. Found: C,
38.27: H, 1.57; N, 3.64; S, 4.11%. MALDI-TOF (+): m/z (%) 650 [Pt(bzq)(CsFs)(Spy)]*
(22), 857 [Pt(bzq)(CsFs)Pb(Spy)]” (92), 1398 [{Pt(bzq)(CsFs)}Pb(Spy)]” (36), 1508
[M]" (3). IR (cm™): w(C6Fs xsens) 800. *H NMR (3, 400.17 MHz, CD,Cl,): 9.01 (s br,
1H, H2y), 8.12 (s br, 1H, H*y,), 7.80 (d, Jun = 8.5, 1H, H¥®,), 7.66 (d, Jun = 7.7,
2H, H¥®zq, H'hzg), 7.51 (s br, 1H, H%yy), 7.39 (t, Juy = 7.3, 1H, HE), 7.30 (s br, 1H,
H3zq) 7.11 (s, 1H, H'py), 7.00 (s, 1H, H%p,), 6.94 (s, 1H, H%y,), 6.38 (s br, 1H,
Hsp,)."H NMR (8, 400.17 MHz, CDsCOCDs): 8.95 (d, Ju.4 = 3.5, 3Jpen = 21.6, H2yy),
8.42 (d, Jun = 6.8, HYy), 7.88 (d, Jun = 8.8, 1H, H>®yg), 7.70 (m, 2H, H*®yyq H'bzg),
7.52 (m, 1H, H%,), 7.48 (m, 1H, H3,), 7.43 (t, Jun = 7.6, H3yg), 7.31 (t, 1H, Jpn =
7.2, Hspy), 7.09 (M, 2H, Hipy, H%z0), 6.63 (t, Jun = 5.3, 1H, Hs,y). °F NMR (3, 282.4
MHz, CD,Cl,): -116.5 (m, 2 o-F), -162.0 (t, 1 p-F), -162.9 (m, 2 m-F). *F NMR (3,
282.4 MHz, CD3COCD3): -118.8 (dm, 3Jpior = 282, 2 0-F), -165.5 (t, 1 p-F), -166.0 (m,
2 m-F). ®*C{*H} NMR (3, 100.6 MHz, CD3COCD3): 156.8 (S, C'%q), 148.7 (5, C?hzq),
146.3 (s, C%py), 139.6 (S, C'bzg), 137.6 (S, C'spy), 135.0 (5, C¥hzq), 134.3 (S, Cohzg), 132.2
(s, Cspy), 130.6 (s, CPzq), 130.2 (S, C%zq), 128.0 (S, C%bzg), 124.5 (5, C°hyg), 123.7 (s,
C'bzg), 123.3 (5, C3hzg), 120.5 (s, C%spy) (see Chart S1 for labels).
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Data for [{Pt(CsFs)(bzq)}.Pb(Spy)z(acetone)] (2). IR (cm™): w(CO, Me,CO) 1696.
Characterization in solution is coincident with that described for 1 in CD3COCDs.

6
57 N
4 S/
3

Chart S1. Numbering scheme for NMR spectra assignments

X-ray Crystallography. Details of the structural analyses for complex 1 and 2 are
summarized in Table S1. Orange crystals were obtained by slow diffusion at -30°C of n-
hexane into solutions of the solid 1 in CH,CI, or acetone, respectively. In both cases,
graphite-monochromatic Mo-K,, radiation was used, being the data collected with an
Oxford Diffraction Xcalibur CCD diffractometer for 1 and with a NONIUS-xCCD area-
detector diffractometer for 2. The diffraction frames were integrated and corrected for
absorption using the Crysalis RED package® for 1 or the DENZO and SCALEPACK
suite of programs* for 2. The structures were solved by Direct and Patterson Methods
using SHELXS-97,° and refined by full-matrix least squares on F? with SHELXL-97.°
All non-hydrogen atoms were assigned anisotropic displacement parameters. All the
hydrogen atoms were constrained to idealized geometries fixing isotropic displacement
parameters 1.2 times the Uiy value of their attached carbon for the aromatic and
methane carbons and 1.5 times for the methyl groups. Without taking into account the
acetone molecule bonded to the lead atom in the structure of 2, in both cases one
molecule of crystallization solvent (CH,Cl, or acetone) has been modelled.
Nevertheless, examination with PLATON’ showed the presence of one central void of
251 A® (1) or 268 A3 (2) in the unit cell of each of the complexes. Inspection with
SQUEEZE® revealed that these voids contain 49 e™ (1) or 30 e (2), which fits well with
the presence of one extra molecule of CH,Cl, or acetone. Therefore, we have included
them in the empirical formula as crystallization solvent (1-1.5CH,Cl,, 2-1.5acetone).
Finally, both structures show some residual peaks greater than 1 eA™ in the vicinity of

the platinum atoms or the crystallization solvent, but with no chemical meaning.
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Computational Details for Theoretical Calculations. DFT and TD-DFT calculations
were performed on 1 and 2 using as starting point the X-ray geometries for the ground
state optimization. The geometries of all stationary points were fully optimized, without
symmetry constraints, employing the 1997 hybrid functional of Perdew, Burke and
Ernzerhof® as implemented in the Gaussian09 program suite.™® This functional uses 25%
exchange and 75% correlation weighting and is denoted as PBEO. The basis set used for
the metal centers (Pt and Pb) was the LanL2DZ effective core potential** and the 6-
31+G(d,p) for the ligand atoms. No negative frequency was found in the vibrational
frequency analysis. The calculated emission maxima were estimated from the
differences between the ground state and triplet excited state energies at the optimized

triplet state geometry.
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Table S1. Crystallographic data for 1-1.5CH,Cl, and 2-1.5acetone

1-1.5CH,ClI,

2-1.5acetone

empirical formula

Fw

T(K)

crystal system; space group
a(A); a(deg)

b(A); A(deg)

c(R); {deg)

V(AY); Z

Deatcs (Mg/m®)

absorption coefficient (mm™)
F(000)

crystal size (mm)

@range for data collection (deg)

index ranges

No of data/restraints/params

goodness of fit on F2°
final R indexes [I > 26(1)] "

R indices (all data)a
largest diff. peak and hole (e-A?)

C9.5Cl3H,7F10N4PDPL,S,
1635.59

100(1)

triclinic; P-1
12.3991(3); 100.356(3)
13.1073(4); 101.793(3)
17.2525(6); 111.777(3)
2445.98(13); 2

2.221

9.467

1526

0.38x0.23x0.12

4.19 to 25.68
-15<=h<=14
-15<=k<=15

O<=I<=21

9235/0/620

1.026

R1 =0.0258, wR2 = 0.0642
R1 =0.0297, wR2 = 0.0658
1.822 and -1.831

Css.50H39F10N402 50PbPL,S,
1653.40

193(1)

triclinic; P-1

10.7618(3); 106.702(1)
13.8101(5); 95.471(2)
19.2886(7); 98.767(2)
2684.20(16); 2

2.046

8.487

1560

0.30x0.15x0.15

1.62 to 26.37

-13<=h<=13

-17<=k<=16

0<=I<=24

10937/0/665

1.033

R1 =0.0293, wR2 = 0.0735
R1 =0.0358, wR2 = 0.0757
1.520 and -1.039

"Rl = (IR | - RN IR, |5 WR2 = [Ew(F? — FA)YEwF,2] Y% goodness of fit = {Z[w(Fo’ —
FeA)?/(Nobs — Nparam) }% W = [62(Fo) + (9:P)? + 9P ™; P = [max(Fo%0 + 2F2)/3.
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Table S2. Selected distances [A] and angles [deg] for 1-1.5CH,Cl, (X-ray) and for the
computed structure (ground state Sp and triplet state T,)

X-Ray So Ty
Distances (A)
Pt1-S1 2.383(1) 2.426 2.361
PtI-N1 2.086(4) 2123 2.109
Pt1-C10 2.021(5) 2.019 1.987
Pt1-C15 2.023(5) 2.015 2.031
Pt2-S2 2.412(1) 2.485 2.483
Pt2-N3 2.099(4) 2128 2.127
Pt2-C34 2.011(5) 2.001 2.002
Pt2-C39 2.007(5) 2.008 2.009
Pt1-Pb1 2.7832(3) 2.817 2.988
Pt2-Pbl 3.1642(3) 3.222 3132
Pb1-N2 2.565(5) 2.490 2.662
Pb1-N4 2.683(5) 2.709 2.528
S2-C49 1.773(6) 1.772 1.767
S1-C25 1.761(6) 1.746 1.759
Pb1-52 2.797() 2.794 2.801
Pb1-S1 3.545(2) 3.596 3.707
Pbl CI1 3.640(6)
Angles (°)

Pt1-Pb1-Pt2 140.753(9) 146.89 143.26
N2-Pb1-N4 151.72(15) 148.69 149.30
Pt1-Pb1-S2 98.06(3) 10331 98.82
Pt1-Pb1-N2 79.95(10) 82.08 77.18
Pt1-Ph1-N4 95.68(10) 94.98 93.17
N2-Pb1-Pt2 85.14(10) 82.82 86.35
S2-Pb1-N4 57.61(11) 57.45 59.03
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N(4)-Pb1-Pt(2) 80.83(10) 83.07 84.46
S(2)-Pb1-N(2) 95.07(10) 92.71 93.29
Pt2-Pb1-S2 47.24(3) 48.14 49.08
C10-Pt1-N1 81.72(19) 80.96 81.60
S1-Pt1-C15 89.46(16) 90.48 90.59
N3-Pt2-C34 81.93(19) 81.16 81.09
S2-Pt2-C39 95.35(15) 94.82 94.65
Pt1-S1-C25 104.59(18) 106.82 107.59
Pt2-S2-C49 106.11(18) 106.59 10753
S1-C25-N2 118.4(4) 120.42 118.37
S2-C49-N4 115.6(4) 118.89 115.23
S1-Pt1-Pbl 86.29(3) 86.26 86.93
S2-Pt2-Pb1l 58.35(3) 56.90 58.48
Pb1-S2-Pt2 74.41(4) 74.94 72.43
Pb1-N2-C25 120.5(4) 121.83 123.07
Pb1-N4-C49 100.6(3) 99.64 102.97
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Table S3. Selected bond lengths [A] and angles [deg] for 2-1.5acetone (X-ray) and for
the computed structure (ground state Sp and triplet state T;)

X-Ray So Ty
Distances (A)
Pt1-S1 2.4138(13) 2.445 2.459
PtI-N1 2.102(4) 2.128 2.128
Pt1-C10 2.022(5) 2.006 2.004
Pt1-C15 2.011(4) 2.003 2.005
Pt2-S2 2.3679(12) 2.435 2.375
Pt2-N3 2.091(4) 2.125 2.105
Pt2-C34 2.020(4) 2.012 1.974
Pt2-C39 2.024(5) 2.016 2.035
Pb1-Ptl1 2.9790(3) 3.020 3.013
Pb1-Pt2 2.8401(3) 2.867 2.923
Pb1-N2 2.497(4) 2.531 2.466
Pb1-N4 2.568(4) 2.581 2.653
Pb1-01 2.775(5) 2.693 2.832
S1-C25 1.761(5) 17.50 1.755
S52-C49 1.745(5) 1.749 1.756
Pb1-S1 3.186(1) 3.304 3.109
Pb1-S2 3.678(3) 3.568 3.641
C50-01 1.189(9) 1.222 1.221
Angles (°)
Pt1-Pb-Pt2 133.291(8) 13452 136.19
N2-Pb-N4 84.20(13) 86.29 84.58
O1-Pb-Pt1 87.5(1) 92.58 99.73
01-Pb-Pt2 123.8(1) 113.29 104.43
Pb1-01-C50 136.2(5) 145.48 140.66
N2-Pb1-Ptl 80.47(9) 81.87 83.77
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N4-Pb1-Pt2 85.51(9) 84.04 81.42
N1-Pt1-C10 81.5(2) 81.08 81.14
Pt2-Pb1-N2 102.52(9) 98.44 98.63
Pt1-Pb1-N4 140.51(9) 140.84 141.93
S1-Pt1-C15 89.78(13) 91.84 93.01
N3-Pt2-C34 81.45(17) 80.92 81.27
S2-Pt2-C39 87.92(14) 88.06 87.04
Pt1-S1-C25 103.34(16) 107.54 106.83
S1-C25-N2 117.5(4) 119.90 118.23
S1-Ptl-Pbl 71.56(3) 75.55 68.38
Pt2-S2-C49 116.81(16) 112.83 114.04
S2-C49-N4 122.3(4) 122.90 121.56
S2-Pt2-Pb1 89.39(3) 84.18 86.20
Pb1-N4-C49 120.7(3) 112.79 109.72
Pb1-N2-C20 (Spy) 121.3(12) 116.04 118.42

Fig. S1 Detail of the environment of Pb" in the molecular structure of
[{Pt(C5F=)(bzq)}:Pb(SpY):]-L5CH,Cl, (1-1.5CH.Cly)

10
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Fig. S2 Molecular structure of [{Pt(C¢Fs)(bzq)}.Pb(Spy).]-1.5CH,CI, (1-1.5CH,Cl,)
including the Pb~~CI(CH,CI;) and PbF(CsFs) contacts. We note that the electronic
deficiency could be somewhat reduced by the presence of secondary weak contacts with an
ortho-fluorine atom [Pb(1)-F(20) 2.960(3) A] of a CeFs ligand and a chlorine atom of
crystallization solvent [PbCl 3.640(6) A]. Although these distances [PbF(20) 2.9603(3)
A, PbCI(1) 3.640(6) A] are larger than the sum of the re, Pb and the rywaas of the
corresponding halide, however they are below the van der Waals limit [Pb"F 3.46 A,
PbCl 23\.77 A] [reov Pb (1.46) + rywaais F (1.47) = 2.93 A; reoy Pb (1.46) + rywaais Cl (1.75)
=3.21A].

Fig. S3 Crystal packing of 1.1.5CH,CI, showing the intra (red) and intermolecular
(blue) wm contacts. Intramolecular 7w interactions involve pyridine rings of the bzq
and Spy ligands [distance between the centroids of the heterocyclic rings bzq(N1-C12)-
Spy(N4-C49) 3.42 A, minimum distances C-C 3.36 A and N-N 3.24 A; bzq(N3-C36)-
Spy (N2-C25) 3.57 A, minimum distances C-C 3.27 A and N-N 3.29 A]. The
supramolecular packing shows the stacking along the [101] crystallographic direction,

11
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supported by intermolecular 7 interactions (blue) involving two bzq(N1) or two
bzq(N3) ligands (interplanar distances 3,31 A, 3.32 A, respectively, dihedral angles
between planes 0°), assisted by secondary C-HF interactions (green) (CF 3.26 A,
HF 2.43 A, C-HF 149.29).

Fig. S4 Detail of the environment of Pb" in the molecular structure of
[{Pt(CsFs)(bzq)}.Pb(Spy).(Me,CO)]-1.5Me,CO (2-1.5Me,CO).

Fig. S5 Crystal packing of 2-1.5Me,CO showing the v r intra (red) and intermolecular
(blue) contacts. The molecule is stabilized by one intramolecular 7 interaction, which
involve the pyridine rings of the bzg [N3-(C26-C36)] and the Spy [N2-(C1-C25)]
ligands (distance between the centroids of the heterocyclic ligands 3.48 A, minimum
distances C-C 3.20 A and N-N 3.19 A). The supramolecular packing show the stacking
along the c-axis supported by intermolecular 7 interactions involving two bzq(N3)
and two bzq(N1) ligands (interplanar distances 3,23 A, 3.30 A, respectively, dihedral
angles between planes 0°), assisted by secondary C-H F interactions (green) (CF 3.53
A HF 2654 A C-HF 157.99).

12
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Fig. S6 Experimental absorption spectra in solid state of 1 and 2. Absorption [nm]: 1
249, 307, 350, 415, 437, 480, tail to 550; 2 260, 315, 365, 440, 495, tail to 550.
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Fig. S7 a) Normalized excitation an emission of 1 and 2 (powders) at 298 K an at 77 K.
b) Normalized emission spectra of 1 (powder solid and crystals) and of 1 treated with a
drop of acetone (2) in solid state (powder) and in crystalline form at 298 K and at 77 K.
b
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Fig. S9 Photos showing luminescence change of 2 under UV light irradiation (365 nm):

a) solvated form of 2.x(acetone), b) after grinding (to give 1) c) after addition to b of a
drop of acetone (showing the partial recovering of 2).

100

(CH,),CO

T b T

T T T L
20 40 60 100 120 140
Temperature (°C)

Fig. S10 Thermogravimetric analyses showing the weight lost in the sample
2.X(acetone)).
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Fig. S11 Powder diffraction patterns for: (A) experimental data from the ground state 1,
(B) computed pattern from the single crystal data for 1-1.5CH,Cl,. (C) experimental
data from the sample 1 after exposure to acetone vapour (2.x(acetone)). (D) computed
pattern from the single crystal data for 2-1.5acetone.
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Fig. S12 Normalized emission spectra at 298 K after treating 1 with a drop of the

respective solvent.
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Fig. S13 Normalized emission spectra at 77 K after treating 1 with a drop of the
respective solvents.

1,25
- CH_CI
2 2
1,004 Acetone
S 0,754
S
c
°
2 0,50
(]
(2]
o]
<
0,25+
0,00 -
T T T T T T T T T T 1
350 400 450 500 550 600

A (nm)

Fig. S14 Absorption spectra (low-energy region) of 1 in CH,Cl, and acetone (5 x 10™
M); Absorption in nm (10° e/Mecm™): CH,Cl,: 215 (46.4), 240 (75.2), 310 (30.1), 357
(17.3), 405 (11.4), 455 (5.6), 485 (2.6). Acetone: 354 (20.1), 401 (11.7), 454 (4.9), 485
(2.5)
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Fig. S15 Normalized emission spectra of 1 in CH,C, 10° M at 298 K and at 77 K.
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Fig. S16 Normalized emission spectra of 1 in acetone 10 M at 298 K and at 77 K.
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Fig. S17 DFT optimized geometries for ground state (a) and triplet state (b) of complex
1. Hydrogen atoms are omitted for clarity.

Distances (A) X-ray So T,
Pt1-Pb 2.7832(3) 2.817 2.988
Pt2-Pb 3.1642(3) 3.222 3.132
Pb-N2 2.565(5) 2.490 2.662
Pb-N4 2.683(5) 2.709 2.528
Pb-S2 2.797(1) 2.794 2,801

a)

Fig. S18 DFT optimized geometries for ground state (a) and triplet state (b) of complex
2. Hydrogen atoms are omitted for clarity.

Distances (A) X-ray So T,
Pb-Ptl 2.9790(3) 3.020 3.013
Pb-Pt2 2.8401(3) 2.867 2.923
Pb-N2 2.497(4) 2531 2.466
Pb-N4 2.568(4) 2581 2.653
Pb-O1 2.775 2.693 2.832
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Table S4. DFT optimized coordinates for ground state (S°) and triplet state (T*) of

complex 1.

Charge = 0 Multiplicity =1
Pt 2.87934 -0.31595 -0.53908
Pt -2.89121 0.13267 -0.40835
Pb 0.23593 0.0501 0.36233

1.94241 -1.85116 -2.16806
-1.09987 0.96472 -1.91553
2.35177 -3.56081 3.79092
5.78067 -4.5397 0.71508
4.43609 -5.13718 3.00623
-3.98678 5.24654 0.58696
1.62728 -1.45085 2.35124
-2.93876 5.22311 3.1008
-1.85954 2.92021 4.08633
5.06329 -2.42904 -0.76643
-1.82226 0.69903 2.61332
-3.97175 3.03304 -0.91036
2.7663 1.35894 -1.83863
0.03484 -2.33307 -0.33236

-3.12494 -1.62888 -1.57837
0.12083 2.67307 -0.30506
3.73343 1.07008 0.65504
3.44853 3.67649 -2.01887
2.91267 3.70745 -3.31853
4.55091 4.6803 -0.09983
4.07205 4.79078 -1.3699
4.80672 2.08426 2.59125
4.934061 3.30342 1.95503

-2.88963 1.75881 0.76938
4.30233 -0.776 0.6821
3.35475 2.4629 -1.30719
3.29481 -1.85305 0.69598
3.86143 2.33178 0.01808

-2.78222 -3.17092 -3.3718

-0.69338 2.59936 -1.36421
-4.40272 -3.68998 -1.67064
-2.50505 -1.9743 -2.70102
4.45938 3.45324 0.638

-2.37797 1.80104 2.06299
4.35853 -2.68394 0.34473
-2.38101 2.9413 2.85857
2.26106 1.41103 -3.0648¢6
-4.69165 -2.03192 0.14474
-4.06407 -2.46429 -1.05811
-4.95114 -0.37336 1.84233
2.32184 2.57481 -3.84104
-5.39906 -4.50476 -1.04281
-2.9293 4.11508 2.3605
-3.44095 2.95728 0.32066
-0.8525 -3.10319 0.31368
-5.67614 -2.8561 0.73903
-6.29274 -2.40441 1.92022
-3.73201 -4.02972 -2.85758
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C 4.21525 0.97697 1.95295
C -0.28958 -4.9874 -1.02281
C -5.93041 -1.18147 2.4493
C 4.07267 -4.08881 2.26994
C -1.18276 3.7393 -2.0065
C 0.02327 5.05897 -0.40131
C 4.75448 -3.78096 1.09923
C -3.46304 4.1219 1.07837
C -6.00254 -4.10277 0.10942
C -1.05293 -4.43629 0.00959
C 0.63248 -4.2005 -1.68676
C 0.79233 -2.85187 -1.31627
C -0.81556 4.98266 -1.51141
C 3.01342 -3.2861 2.66606
C 2.65706 -2.19484 1.88126
C 0.46551 3.87315 0.16885
H 2.96553 4.62436 -3.89988
H 5.01994 5.5359 0.3796
H 4.15394 5.72845 -1.91251
H 5.17398 1.97168 3.608
H 5.3991 4.14694 2.45843
H -2.24253 -3.40333 -4.28282
H -1.76114 -1.28213 -3.08211
H 1.78708 0.50256 -3.4244
H -4.71565 0.58329 2.29534
H 1.89559 2.56856 -4.8378
H -5.66543 -5.45018 -1.50729
H -1.4323 -2.60924 1.09098
H -7.0512 -3.0168 2.40009
H -3.96642 -4.96504 -3.35936
H 4.14879 0.03789 2.49306
H -0.40813 -6.03212 -1.29662
H -6.41216 -0.82898 3.35772
H -1.85047 3.63603 -2.85353
H 0.32798 6.01271 0.015
H -6.75894 -4.73071 0.57367
H -1.7829 -5.01968 0.55863
H 1.25601 -4.60259 -2.47728
H -1.18885 5.88736 -1.98258
H 1.12932 3.87288 1.02999
Charge = 0 Multiplicity = 3
Pt 2.89693100 -0.09076600 -0.53718600
Pt -2.91020800 -0.04322500 -0.43621700
Pb 0.08709400 0.07257000 0.46540200
S 2.09878000 -1.62108400 -2.14808600
S -1.15685900 0.95288000 -1.88440300
F 2.70023200 -3.14180900 3.94039100
F 5.77921700 -4.42312000 0.61757500
F 4.63235600 -4.84826100 3.05033300
F -4.56332300 4.98334500 0.14851500
F 1.93459600 -1.07185600 2.46753200
F -3.84561600 5.16106100 2.77006000
F -2.69100300 3.01849000 3.99723500
F 5.02054700 -2.36483500 -0.89730500
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.26767800
.14536000
.67518000
.26421400
.86647100
.10569000
.88598100
.18254400
.54720900
.38742100
. 78165100
.11284500
.08040100
.19285800
.29080400
.23596300
.42149700
.87541200
.24429100
.76658100
.86374800
.15813600
.45812100
.84904500
.41257000
.05457600
.07842900
.47599700
.72133000
.07249100
.99936600
.78296200
.64044500
.77950100
.49326500
.38699800
.14126200
.09444800
.53309400
.55146000
.98067500
.24872100
.09472100
.01371600
.82847700
.00478100
.50634100
.38219700
.32689400
.16296900
.70565000
.26545900
.88218800
.26154400
.49371500
.83377800
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.75312900
.72799200
.58881800
.44283100
.85147200
.53767700
.23122700
.97411700
.05244700
.93586100
.08550600
.18079300
.45128300
.62422500
.07298600
.71632100
.62282200
.54460000
.38850100
.54611500
.06441400
.14685100
.65934000
.76844900
.51801600
.93657700
.69326700
.39181100
.78392800
.71196700
.89730700
.97977100
.03072200
.74832800
.35696400
.31379600
.89888100
.35186100
.08562100
.14332200
.61535200
.81820300
.73353200
.92301700
.59828300
.93492300
.61649400
.72085300
.19708400
.84512300
.93560600
.94860400
.87965400
.69894300
.00116200
. 79355900

|
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.65858200
.22204400
.79400800
.38852000
.55557000
.05947500
.56812200
.88739700
.13944700
.00016700
.21265000
.44956900
.88755200
.64781200
.58431100
.25009000
.68917800
.00463900
.27847700
.22836000
.63163400
.64069200
.64340300
.98951300
.28712900
.71500200
.98994600
.08852600
.05247700
.67553900
.68359800
.02468300
.09363700
.06941900
.21963300
.65784300
.76932100
.77118200
.80093800
.97192900
.25566000
.29939000
.88086900
.09201700
.05704000
.75747800
.07005600
.03087200
.62800300
.30045700
.30360700
. 74845600
.94543800
.49616900
.66478600
.49692100
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Table S5. DFT optimized coordinates for ground state (S°) and triplet state (T*) of

complex 2.

Charge =
Pt
Pb
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. 74421200
.60807200
.54355500
.64133900
.49635100
.64492100
.99810000
.50031500
.89713800
.22569800
.84772000
.17955100
.60636700
.67264400
.57126800
.64946900
.30416900
.20541200
.01812100
.06015300
.949495200
. 79415200

0 Multiplicity =1

.18321800
.08156300
.64321000
.26719700
.80557900
.09325600
.72510900
.85050100
.68519600
.97369500
.98418800
.77589500
.72891300
.84346800
.56723300
.54376100
.58911500
.85814500
.20825800
.82293200
.71260700
.84808200
.67524200
.05658800
.68927200
.79651500
.21023000

.06046200
.03135900
.29054300
.57366100
.37242500
.78586000
.28634200
.91254800
.96805900
.97250200
.58490600
.32542900
.10577800
.19887000
.29031500
.69851700
.84134700
.31967200
.42319700
.48105100
.87621100
.63010300

.06554500
.23817700
.03380000
.79136300
.80551900
.08558700
.36794400
.09036000
.06962200
.55770800
.92871200
.38813400
.61659600
.47665600
.26294900
.77765900
.30559200
.42444900
.62084900
.20068700
.28893800
.72631700
.91006700
.86921500
.96433100
.52955000
.34325800

.69115400
.40476600
.39994200
.16037100
.01506100
.39443600
.09207200
.64622700
.46162800
.92655300
.22856500
.24714400
.25984700
.19665000
.10845500
.81110300
.38871600
.51612200
.49629500
.37463800
.78839100
.44111200

.07486500
.65824700
.25807200
.37611300
.67690600
.21440700
.76251000
.44608200
.39105700
.05576200
.23451400
.19864000
.88212300
.58975900
.47841100
.23095800
.73444300
.77272400
.10163000
.77656000
.04947100
.16625700
.32808600
.45755900
.57688400
.91938600
.18050700
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.17087600
.37537800
.01279600
.43128400
.80590800
.74216900
.51445200
.73720500
.51573300
.89244700
.48824400
.93943600
.27456200
.87658300
.85975500
.58868300
.85997600
.57971700
.91971600
.97100100
.14881800
.74118200
.37349400
.54924000
.59262900
.82325800
.91477900
.09893400
.15090200
.53357600
.38043500
.04063700
.09337200
.73867900
.42061900
.35793200
.94630700
.33579000
.39388100
.46076700
.24654700
.46576100
.06787600
.40446500
.12772600
.32300400
.17158800
.63615400
.17658800
.11479800
.49740600
.84296800
.40003700
.64472400
.42926100
.64567500

.47178300
.37094800
.59677200
.47658600
.73998700
.44488600
.11597000
.44379400
.69556300
.86669400
. 78965900
.69923800
.22023000
.84464600
.02551700
.29106800
.39346300
.39518500
.02157600
.51577900
.36903500
.41245500
.53433700
.30841300
.03171700
.20350600
.24408800
.77842900
.23809400
.23744500
.59323400
.69345600
.04684700
.82549700
.11155800
.10835400
.93071400
.15737600
.06571900
.30729700
.20658500
.24291000
.73672600
.06198000
.50407000
.82847000
.59195100
.93642000
.48768100
.47555100
.61351200
.89003300
.19842900
.32015400
.27416500
.73099100

Wbk P ORP OO WN

.91083900
.50948700
.06673400
.49919100
.50450200
.34437700
.22835800
.80743200
.87748000
.63584100
.09796400
.32572500
.63736900
.02711700
.11341100
.05638200
.07968500
.18258000
.24766900
.54227800
.12263000
.70508100
.41387200
.69798000
.12818000
.97300600
.09658200
.66987700
.03233100
.02576000
.61008800
.01897400
.44434700
.11720900
.60441600
.45899300
.66020300
.05624200
.11592900
.88892000
.17431000
.29536400
.35620100
.19856700
.22163700
.40008500
.55302300
.91590500
.52890700
.53784100
.33107700
.11283900
.98397900
.82509000
.16525400
.74003400

25



Electronic Supplementary Material (ESI) for Chemical Communications

This journal is © The Royal Society of Chemistry 2013

H -2.83704500 -5.38752500 -1.90130100
H 1.30449200 -6.34394700 -2.91724900
H -1.71485100 -2.51830600 5.50315600
H 1.96238100 3.00354100 -3.71226400
H 2.95767300 -0.10841000 -4.90471000
H 0.52853000 -2.36396500 6.65569100
H 2.27265600 -2.40361400 -5.50099400
H -4.59874700 2.10041800 0.91159600
H 0.25224500 6.90092100 -1.37129200
H -3.70533100 6.28610300 1.29279000
H -5.12056400 4.32579000 1.81002500
H -1.68309100 7.22906300 0.10782200
H -2.05522800 3.41794500 3.02197000
H -1.07581100 3.90171200 4.44019600
H -0.80887400 4.69249100 2.88935600
H 2.03255800 2.16907700 3.17821500
H 1.55452600 3.61894700 4.12843300
H 1.69777300 3.72512500 2.37610800
Charge = 0 Multiplicity = 3
Pt -2.20909900 1.13159600 -1.02217100
Pb -0.09745700 -0.24193000 0.63110900
Pt 2.65306600 -1.13889100 0.21668000
S -1.17985000 -0.74052900 -2.24056200
S 2.88859300 -0.99348100 2.57498100
N 1.95673900 -3.12123400 0.08612700
F -2.79150400 -0.23828200 1.85807100
F -4.83142800 0.07534900 -2.41164600
C -3.70779000 -0.00550000 -0.32872900
C 1.77484200 -3.52455500 -1.22224800
C 1.70617300 -4.02807900 1.05423900
C -4.77688800 -0.36444700 -1.14848600
C -3.77025700 -0.51839200 0.95990600
F -6.81899700 -1.49536800 -1.55422500
C -1.60390100 -2.20618400 -1.37275400
C 1.07858800 -5.74198200 -0.53482900
C 2.57963700 -1.30171300 -1.74910700
C 2.93772200 -0.37117900 -2.74354100
C 2.08785800 -2.57340500 -2.20135700
C -5.82088900 -1.18102100 -0.72692200
C 1.27941900 -5.31990400 0.78242300
C -2.90497800 2.80181100 -0.16127300
C 1.32670500 -4.82004300 -1.57098000
C -2.10709700 3.94310000 -0.44530500
F -4.74654200 -1.83606800 2.66782100
F -6.81063100 -2.47765000 0.98467000
N -1.26634700 -2.29665300 -0.07021600
N 0.25078200 -1.52465300 2.92745800
C 1.48158300 -1.54419700 3.46957100
C -2.22719000 -4.48406200 0.04755500
C -1.57092600 -3.40742300 0.61699200
C -5.82357500 -1.68412300 0.56857600
C -4.78171000 -1.35004800 1.42094000
F 1.69975400 2.03593400 0.22225300
N -0.75472000 2.50514400 -1.74819700
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.68121300
.79822700
.63001300
.96909200
.27874900
.02012100
.04123000
.69580900
.12454800
.84513700
.10549700
.97431300
.25109700
.47979400
.56579000
.17980700
.77754400
.68197500
.14043300
.11880800
.16511600
. 75729300
.07163500
.20561000
.95329100
.79958100
.59234700
.31080500
.01774500
.39670300
.42839300
.53459600
.32473200
.51966100
.98097800
.56920500
.88879500
.75229300
.32329600
.12973400
.45367900
.25995400
.68852100
.77597500
.41451600
.65566800
.50797800
.36767900
.08061800
.82691000
.56840400
.99322100
.08309000
.73318700
.21226900
.67432900

.93387100
.84466800
.64301300
.76584400
.27748000
.64789000
.89977500
.50842900
.26743900
.17262700
. 75718200
.57304100
.26573200
.18662100
.40965300
.11036700
.81114300
.24340800
.04541800
.84213500
.29151300
.08749500
.57490700
.76729800
.88938200
.66861800
.29515400
.90881300
.01179200
.23457100
.13418200
.38909800
.29007900
.31784500
.68061400
.38526500
.70346500
.75114500
.60023000
.00137900
.36017900
.42642400
.94062900
.75945800
.25551800
.37494000
.16027400
.43853600
.23327100
.09849800
.49683300
.05070600
.06983600
.60270600
.12738000
.18291600
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.80705100
.69550200
.11510000
.28343600
.55137100
.01707100
.12726000
.00394800
.07375300
.13609800
.17011600
.45550800
.01941600
.92656400
.30254600
.96169900
.07295500
.01958200
.05605800
.61432700
.93142300
.04168900
. 79657500
.02018100
.57500900
.09932900
.58062500
.51600100
.64480600
.05465400
.07948800
.86855500
.14793100
.28615700
.14814300
.17191000
.07144300
.76344700
.45048500
.61359800
.64445900
.65563600
.20887100
.22926000
.89296600
.72670500
.06698900
.97791800
.78880300
.24499300
.59025100
.58877800
.84384500
.61270700
.57632800
.88979000
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H .22278300 6.96783200 -1.32719500
H -3.78472200 6.36992100 1.26393400
H -5.20777000 4.41265600 1.77028900
H -1.74686100 7.30721500 0.10343800
H -1.88854000 3.18048700 2.80896400
H -1.09421400 3.97442100 4.19892500
H -0.82812700 4.60060000 2.57542600
H .31587200 2.61021000 3.35124000
H .58579900 4.13026400 3.97289900
H 1.82064000 3.90467700 2.23969900

Table S6. Composition (%) of frontier MOs in the ground state for 1 and 2 in gas phase.

1
MO Energy | Pt(1) | Bzg(1) | Spy(1) | Pb | Pt(2) | Bza(2) | Spy(2) | CeFs
LUMO+4 -1.20 1 22 19 6 2 15 34 2
LUMO+3 -1.25 1 43 15 1 3 30 7 0
LUMO+2 -1.57 6 55 2 14 2 15 4 1
LUMO+1 -1.86 0 29 1 1 3 65 0 1
LUMO -2.14 10 54 2 14 4 9 5 2
HOMO -5.75 11 14 64 0 3 5 1 1
HOMO-1 -5.90 2 19 5 1 24 39 9 0
HOMO-2 -6.21 10 21 5 10 | 25 3 8 19
HOMO-3 -6.28 4 4 3 1 20 3 2 63
HOMO-4 -6.31 9 18 5 0 4 1 0 62
2
MO Energy | Pt(1) | Bzg(1) | Spy(1) | Pb | Pt(2) | Bzg(2) | Spy(2) | C¢Fs | CH5C
OCH;,
LUMO+4 -1.11 2 3 40 2 1 50 1 1 0
LUMO+3 -1.14 4 66 10 4 0 1 13 1 0
LUMO+2 -1.48 2 14 14 10 7 48 2 1 1
LUMO+1 -1.69 3 77 0 2 1 16 0 1 0
LUMO -2.03 3 7 3 8 8 69 1 1 0
HOMO -5.50 21 23 51 1 1 1 1 1 0
HOMO-1 -5.67 0 0 0 0 13 16 69 0 0
HOMO-2 -5.84 33 16 5 13 18 3 7 4 2
HOMO-3 -6.14 17 16 6 0 1 6 2 53 0
HOMO-4 -6.17 4 22 26 0 4 21 8 14 0
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Table S7. Selected vertical excitation energies computed by TD-DFT with the orbitals

involved for complexes 1 and 2.

1
A (nm) fe Transition

S, 44544 ]0.019 HOMO—>LUMO (93%)
S, [411.18 0.0231 HOMO-1-LUMO (66%), HOMO-1—-LUMO+1 (19%)
Sz | 385.59 0.0117 HOMO—LUMO+1 (64%), HOMO-2—LUMO (15%)
S, | 377.16 0.0529 HOMO-2—LUMO (69%), HOMO—LUMO+1 (14%)
Ss | 376.41 0.0187 HOMO-1—-LUMO+1 (65%), HOMO—LUMO+1 (9%)
S | 366.04 0.0168 HOMO-4—LUMO (62%), HOMO-3—LUMO (25%)
Sy | 360.26 0.0223 HOMO—LUMO+2 (80%)
Sg | 359.34 0.0107 HOMO-3—LUMO (46%), HOMO-4—LUMO (18%),

HOMO-5—LUMO (17%)

Sy |355.18 0.0882 HOMO-5—LUMO (55%), HOMO-3—LUMO (15%)
Sio | 337.90 0.0584 HOMO—LUMO+3 (28%), HOMO—LUMO+5 (27%),
HOMO—LUMO+4 (24%)

2
A (nm) f Transition

S; | 453.24 [0.0044 | HOMO—LUMO (89%)

S; |439.94 [0.0149 |HOMO-1->LUMO (95%)

Sz | 410.27 0.0234 HOMO—LUMO+1 (76%), HOMO-2—LUMO (16%)

Sy | 397.45 0.0868 HOMO-2—LUMO (76%), HOMO—LUMO+1 (12%)

Ss 38117 [0.0128 | HOMO—LUMO+2 (81%)

Sg | 367.59 0.0213 HOMO-2—LUMO+1 (58%), HOMO-5—LUMO+2 (12%),
HOMO-1—>LUMO+1 (12%)

S7 | 352.56 0.0109 HOMO-1—-LUMO+2 (46%), HOMO-1-LUMO+1 (20%),
HOMO-5—>LUMO (11%)

Sg |350.12 0.0524 HOMO—LUMO+3 (53%), HOMO—LUMO+4 (26%)

Sg |344.12 [0.0156 | HOMO-6—LUMO (80%)

Sio | 341.01 0.0432 HOMO—LUMO+4 (35%), HOMO—LUMO+3 (24%),
HOMO-2—>LUMO+2 (22%),

#Oscillator strenght
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LUMO+2 LUMO+3

Fig. S19 Frontier MOs of 1 optimized in the ground state.
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LUMO+1 LUMO+2 LUMO+3
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Fig. S20 Frontier MOs of 2 optimized in the ground state.

Table S8. NBO analysis of Pb(Il) for 1 and 2

Natural electron
configuration

Lone pair NBO on Pb

Lone pair
occupancy

1 (So)
1(Ty)

2 (So)
2 (Ty)

1 (So)
1(Ty)
2 (So)

2 (Ty)

6s(1.83) 6p(0.78) 7p(0.03)
6s(1.84) 6p(0.96) 7p(0.02)

6s(1.81) 6p(0.68) 7p(0.02)
6s(L.81) 6p(0.77) 7p(0.03)

0.025

sp

0.021

sp

0.003

sp

0.008 0.006

Sp Sp

5(97.58%) p 0.02(2.42%)
$(97.97%) p 0.02(2.03%)
$(97.90%) p 0.02(2.10%)
5(99.66%) p 0.00(0.34%)
$(99.17%) p 0.01(0.83%)
$(99.39%) p 0.01(0.61%)

1.86803
0.93504
0.93663
1.81125
0.91419
0.91223

Table S9 Composition (%) of molecular orbitals for the computed T, states of 1 and 2

1
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eV Symmetry Pt(1) bzqg(l) Spy(l) Pb Pt(2) bzq(2) Spy(2) CeFs

252  HSOMO-3.35 A 15 37 3 25 6 4 8 2

251 LSOMO-459 A 25 25 48 0 0 1 0 1

eV Symmetry Pt(1) bzq(l) Spy(l) Pb Pt(2) bzqg(2) Spy(2) CsFs Acetone

268 HSOMO-3.17 3 2 6 11 11 64 1 2 0

267  LSOMO-453 0 0 1 0 20 44 35 0 0
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