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Labeling

In the following text, we use the labeling K and D to refer to the Keggin- and Dawson-type
anions respectively, and Si and Sn as subscripts to indicate the primary functionalization by two
silyl-aryl or one tin-aryl functions. Ks;, Kgn, Ds; and Dg, thus stand for [PW 1049 {Si(Aryl)}2]3',
[PW 1,030 {Sn(Aryl)}]*, [P2W17062{Si(Aryl)}2]” and  [P2W 1706 {Sn(Aryl)}]". Finally,
Ksi[lr], Kgn[lIr], Dgi[Ir] and Dg,[Ir] refer to the dyads obtained after covalent linking to the
cyclometalated iridium.

General Methods.

Solvents including triethylamine and propylamine were dried over suitable reagents and freshly
distilled under argon before use. Reagents were obtained from commercial sources and used as
received. Reactions were carried out under dry argon by using Schlenk-tube techniques.
[Pd(PPh;),Cl,]" was synthesized according to literature procedure. Compounds 1, Kg;[I], Ds;[I]
and Dg,[I] were prepared according to our previously reported synthetic routes.” Microwave
assisted syntheses were performed at ambient pressured reactor (Milestone Start S) equipped
with a temperature control unit. The "H (300.13 MHz, 400.13 MHz), and {'H} *'P (121.5 MHz)
NMR spectra were obtained at room temperature in 5 mm o.d. tubes on a Bruker Avance II 300
or Bruker Avance III 400) spectrometer equipped with a QNP probehead. IR spectra were
recorded from a KBr pellet by using a Biorad FT 165 spectrometer. The ESI mass spectra were
recorded by using an LTQ Orbitrap hybrid mass spectrometer (Thermofisher Scientific, Bremen,
Germany) equipped with an external ESI source operated in the negative ion mode. Spray
conditions included a spray voltage of 3 kV, a capillary temperature maintained at 280°C, a
capillary voltage of -30 V and a tube lens offset of ~90 V. Sample solutions (10 pmol.pL™") were
infused into the ESI source by using a syringe pump at a flow rate of 180 pL.h™'. UV-visible
spectra were recorded on a Jasco V-670 equipped with a ETC-717 Peltier module. Cyclic
voltammetry was carried out using an Autolab PGSTAT 100 workstation. A standard three
electrode cell was used, which consisted of the working vitrous carbon electrode, an auxiliary
platinum electrode, and an aqueous saturated calomel electrode (SCE) equipped with a double
junction. The scan rate was 100 mV/s. Spectroelectrochemical studies were conducted with the
aid of an optically transparent thin-layer electrochemical cell (OTTEL). The OTTEL consisted of
a platinum-mesh working electrode, a platinum-wire counter electrode, and a silver wire
reference electrode. Elemental analysis was performed at the Institut des Substances Naturelles,
Gif sur Yvette, France.

'o. Dangles, F. Guibe, G. Balavoine, S. Lavielle and A. Marquet, J. Org. Chem., 1987, 52, 4984-4993.
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A. Proust, J. Org. Chem., 2011, 76, 3107-3112. (d) V. Duffort, R. Thouvenot, C. Afonso, G. Izzet and A. Proust,
Chem. Commun., 2009, 6062-6064.
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Ultrafast Visible Transient Absorption Measurements.The femtosecond transient absorption
spectrometer is based on a regeneratively amplified Ti:sapphire laser system (coherent Legend,
800 nm, 150 fs, 3 mJ/pulse and 1 kHz repetition rate) and the Helios spectrometer (Ultrafast
Systems LLC). The excitation pulse at 400 nm was generated by doubling the frequency of the
fundamental 800 nm pulse in a S-barium borate (BBO) type I crystal. The energy of the 400 nm
pump pulse was controlled to be ~250 nJ/pulse with a neutral density filter. The pump beam
diameter at the sample was ~400 pum, corresponding to an excitation density of ~2 pJ/cm” per
pulse. A white light continuum (WLC) (450~720 nm), used as a probe, was generated by
attenuating and focusing 10 pJ of the fundamental 800 nm pulse into a sapphire window. This
WLC was split in two parts used as a probe and reference beams. The probe beam was focused
with an aluminum parabolic reflector into the sample with a beam diameter of ~150 um. The
reference and probe beams were focused into a fiber-coupled multichannel spectrometer with
CMOS sensors and detected at a frequency of 1 kHz. To minimize low-frequency laser
fluctuations every other pump pulse was blocked with a synchronized chopper (New Focus
Model 3501) at 500 Hz, and the absorbance change was calculated with two adjacent probe
pulses (pump-blocked and pump-unblocked). The delay between the pump and probe pulses was
controlled by a motorized translational stage. Samples were kept in a 1 mm quartz cuvette (NSG
Precision Cells) and constantly stirred by a magnetically-coupled stirring system (SYS 114,
SPECTROCELL) throughout the measurements. Before measurements, the solution in the
cuvette has been degassed and purged with Ar sufficiently and sealed with paraffin films. In all
transient absorption spectra, the chirp and time zero correction were performed with Surface
Explorer software (v.1.1.5, Ultrafast Systems LCC) using a dispersion correction curve obtained
by fitting the representative kinetics of the transient absorption experiments of the solvent. The
typical instrument response of our spectrometer is well represented by a Gaussian function with a
full width at half-maximum (FWHM) of 180 £ 10 fs.

Measurements at the ns to us timescales were carried out in an EOS spectrometer (Ultrafast
Systems LLC). The pump pulses at 400 nm were generated from the same laser system described
above. The probe pulse, a 0.5-ns white-light source operating at 20 kHz, was synchronized with
the femtosecond amplifier, and the delay time was controlled by a digital delay generator. The
probe light was detected in a fiber-optic-coupled multichannel spectrometer with a
complementary metal—oxide—semiconductor (CMOS) sensor. The absorbance change was
calculated from the intensities of sequential probe pulses with and without the pump.

Synthesis of Complex 2

A mixture of complex 1 (38.8 mg, 0.06 mmol, 1.1 equiv), 1-iodo-4-(trimethyltin)benzene (0.055
mmol, 1 equiv), [Pd(PPh3),Cl,] (3 mg, 8 mol %), Cul (1 mg, 8 mol %) in 4 mL of dried and
freshly distilled CH3CN was prepared. After careful degassing with argon for 10 min, freshly
distilled Et3N (1.1 mmol, 20 equiv) was added. The mixture was stirred at 60°C for 60 min under
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microwave irradiation. After evaporation of the solvent under vacuo, the residue was dissolved
in 30 mL of DCM and washed 3 times with water. The organic phase was then evaporated and
precipitated with pentane. The crude was finally purified by column chromatography on alumina
gel using first DCM as eluent followed by DCM/MeOH (98/2) to afford 2 as a yellow
microcrystalline solid. Yield: 50 %. 'H NMR (CD,Cl,): & (ppm) 8.70 (ddd, J =5.8 Hz, ] = 1.5
Hz,J=0.7 Hz, 1H), 8.23 (dd, J = 8.1 Hz, J = 0.7Hz, 1H), 8.00 (dd, J = 8.1 Hz, J = 1.9 Hz, 1H),
7.85-7.96 (m, 3H), 7.73-7.81 (m, 2H), 7.67 (td, J = 7.7 Hz, 1.4 Hz, 2H), 7.58 (ddd, J = 5.8 Hz, J
=1.5Hz, ] =0.7 Hz, 1H), 7.49 (d, J = 8.1 Hz, 2H), 7.39 (d, J = 8.1 Hz, 2H), 7.17 (ddd, J = 7.3
Hz,J=5.8 Hz,J = 1.4 Hz, 1H), 7.01 (ddd, J =7.3 Hz, ] = 5.8 Hz, ] = 1.4 Hz, 1H), 7.98 (td, J =
7.5 Hz,J = 1.3 Hz, 1H), 6.93 (td, J = 7.5 Hz, J = 1.3 Hz, 1H), 6.83 (td, ] = 7.4 Hz, ] = 1.4 Hz,
1H), 6.79 (td, J =7.4 Hz, ] = 1.4 Hz, 1H), 6.39 (ddd, ] = 7.7 Hz, ] = 1.3 Hz, ] = 0.5 Hz, 1H), 6.17
(ddd, J =7.7 Hz, ] = 1.4 Hz, J = 0.5 Hz, 1H), 0.31 (s, Jsnu = 54.8 Hz, 9H). IR (KBr, cm-1): v
3059 (w), 2918 (W), 2220 (w), 1646 (s), 1606 (s), 1583 (s), 1561 (w), 1478 (s), 1438 (w), 1421
(w), 1374 (w), 1334 (m), 1267(w), 1160 (w), 1062 (w), 1031 (w), 757 (s), 730 (s), 693 (w), 670
(W), 531 (w). Elemental analysis for C39SnH3;N3IrO, (%): calcd C 52.89; H 3.64; N 4.74; found
C 53.06; H 3.66; N 4.74

9.0 8.5 8.0 75 7.0 6.5 6.0 ppm

Figure S1. Enlargement of the 6-9 ppm region of the "H NMR spectrum (CD,Cl,, 400 MHz) of
complex 2.

Synthesis of Kg;[Ir]

A mixture of Kg[I] (90 mg, 0.023 mmol, 1 equiv), 1 (45 mg, 0.070 mmol, 3 equiv),
[Pd(PPh;3),Cl,] (2.5 mg, 0.0035 mmol, 15 mol %), and Cul (0.7 mg, 0.0035 mmol, 15 mol %),
in 5 mL of dried and freshly distilled DMF was prepared. After careful degassing with argon for
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10 min, freshly distilled Et;N (47 mg, 0.46 mmol, 20 equiv) was added. The mixture was stirred
at 70°C for 90 min under microwave irradiation. After cooling to room temperature TBABr (20
equiv.) was added and the polyoxometalate was precipitated with Et,O and triturated in EtOH.
The resulting crude was dissolved in DMSO and precipitated with CHCl;. After filtration and
washing with EtOH, Kg;[Ir] was obtained as a yellow powder. Yield: 79%. 'H NMR (DMSO-
ds): & (ppm) 8.50 (ddd, J =5.7 Hz, ] = 1.5 Hz, J = 0.7 Hz, 2H), 8.29 (dd, J = 8.1 Hz, ] = 1.8 Hz,
2H), 8.21 (m, 4H), 8.09 (d, J = 7.8 Hz, 2H), 7.90-7.97 (m, 4H), 7.86 (dd, J = 7.8 Hz, J = 0.9 Hz,
2H), 7.75-7.80 (m, 8 H), 7.67 (dd, J = 1.8 Hz, J = 0.7 Hz, 2H), 7.47 (d, J = 8.1 Hz, 4H), 7.39
(ddd, J=7.3 Hz, ] = 5.8 Hz, J = 1.4 Hz, 2H), 7.23 (ddd, J = 7.3 Hz, ] = 5.8 Hz, ] = 1.4 Hz, 2H),
6.96 (ddd, J =7.3 Hz, ] = 5.8 Hz, ] = 1.4 Hz, 2H), 6.86 (ddd, ] = 7.3 Hz, ] = 5.8 Hz, J = 1.4 Hz,
2H), 6.82 (ddd, J = 7.3 Hz,J = 5.8 Hz, ] = 1.4 Hz, 2H), 6.72 (ddd, J =73 Hz,J =58 Hz,J = 1.4
Hz, 2H), 6.28 (dd, J = 7.7 Hz, J = 1.0 Hz, 2H), 6.05 (dd, J = 7.7 Hz, J = 1.0 Hz, 2H), 3.17 (m,
24H), 1.57 (m, 24H), 1.32 (sextuplet, J = 7.2 Hz, 24H), 0.94 (t, J = 7.2 Hz, 36H); *'P NMR
(CD3CN): & (ppm) -12.12; MS (ESI): most intense pics, {Aggregates}™ m/z (%): {{POM]}*"
1397.8 (100), caled 1397.2; IR (KBr, cm™): v 3043 (vw), 2961 (s), 2933 (s), 2873 (s), 2220 (vw),
1641 (s) 1606 (s), 1583 (s), 1478 (s), 1378 (w), 1339 (w), 1163 (vw), 1110 (s), 1039 (vs), 966
(vs), 872 (vs), 825 (vs), 760 (s), 524 (m), 384 (s); FElemental analysis for
PW1044Si5Ir;C120H154Ng (%): caled C 29.29, H 3.15, N 2.56; found C 28.99, H 3.10, N 2.53.

R A R R
85 80 75 7.0 65 ppm

Figure S2. '"H NMR spectrum of Kg;[Ir] (DMSO-d, 400 MHz)
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Synthesis of Dg;[Ir]

A mixture of Dg[I] (150 mg, 0.021 mmol, 1 equiv), 1 (48 mg, 0.063 mmol, 3 equiv),
[Pd(PPh3),Cl,] (2.7 mg, 15 mol %), and Cul (0.75 mg, 15 mol %), in 7 mL of dried and freshly
distilled DMF was prepared. After careful degassing with argon for 10 min, freshly distilled
Et;N (25 mg, 0.21 mmol, 10 equiv) was added. The mixture was stirred at 70°C for 90 min
under microwave irradiation. After cooling to room temperature the polyoxometalate was
precipitated with Et,O. The resulting crude was dissolved in CH,Cl, and after addition of
TBABr (20 equiv), the solution was washed 5 times with water. After evaporation of the solvent
under reduced pressure, the resulting solid was dissolved in DMSO and precipitated with THF to
give Dg;[Ir] as a yellow powder. Yield: 81%. 'H NMR (DMSO-ds): & (ppm) 8.50 (ddd, J = 5.7
Hz,J = 1.5 Hz, J = 0.7 Hz, 2H), 8.29 (dd, J = 8.1 Hz, ] = 1.8 Hz, 2H), 8.21 (m, 4H), 8.09 (d, J =
7.8 Hz, 2H), 7.90-7.97 (m, 4H), 7.86 (dd, J = 7.8 Hz, J = 0.9 Hz, 2H), 7.75-7.80 (m, 8 H), 7.67
(dd, J = 1.8 Hz, ] = 0.7 Hz, 2H), 7.47 (d, J = 8.1 Hz, 4H), 7.39 (ddd, J = 7.3 Hz,J = 5.8 Hz, J =
1.4 Hz, 2H), 7.23 (ddd, J =7.3 Hz, ] = 5.8 Hz, ] = 1.4 Hz, 2H), 6.96 (ddd, J = 7.3 Hz, ] = 5.8 Hz,
J=1.4 Hz, 2H), 6.86 (ddd, J = 7.3 Hz, ] = 5.8 Hz, ] = 1.4 Hz, 2H), 6.82 (ddd, J =7.3 Hz, J = 5.8
Hz,J = 1.4 Hz, 2H), 6.72 (ddd, J = 7.3 Hz, ] = 5.8 Hz, J = 1.4 Hz, 2H), 6.28 (dd, ] = 7.7 Hz, ] =
1.0 Hz, 2H), 6.05 (dd, J = 7.7 Hz, J = 1.0 Hz, 2H), 3.17 (m, 48H), 1.57 (m, 48H), 1.32 (sextuplet,
J =7.2 Hz, 48H), 0.94 (t, J = 7.2 Hz, 72H); *'P NMR (CDsCN): & (ppm) -9.39 et -12.35; MS
(ESI): most intense pics, {Aggregates} m/z (%): {H[POM]}” 1136.0 (93), caled 1136.2;
{TBA[POM]}” 1184.0 (100), calcd 1184.5; {TBA,[POM]}* 1540.9 (69), caled 1541.2; IR
(KBr, cm™): v 2962 (s), 2933 (s), 2873 (s), 2220 (vw), 1638 (s), 1478 (s), 1379 (w), 1339 (w),
1163 (vw), 1089 (vs), 1040 (m), 954 (vs), 916 (s), 813 (vs), 763 (vs), 531 (m), 390 (s), 329 (m);
Elemental analysis for Py W 70¢6Si2Ir,Ci6sH262N12 (%): caled C 28.29, H 3.70, N 2.36; found:
C 28.42,H 3.62, N 2.26.
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Figure S3. "H NMR spectrum of Dg;[Ir] (DMSO-ds, 300 MHz)

Synthesis of Dg,[Ir]

A mixture of Dgy[I] (200 mg, 0.032 mmol, 1 equiv), 1 (37.8 mg, 0.058 mmol, 2 equiv),
[Pd(PPh3),Cl,] (2 mg, 0.0028 mmol, 8 mol %), and Cul (0.5 mg, 0.0028 mmol, 8 mol %), in 5
mL of dried and freshly distilled DMF was prepared. After careful degassing with argon for 10
min, freshly distilled Et3N (33 mg, 0.32 mmol, 10 equiv) was added. The mixture was stirred at
70°C for 60 min under microwave irradiation. After cooling to room temperature the
polyoxometalate was precipitated with Et,O. The resulting crude was dissolved in CH,Cl, and
after addition of TBABr (20 equiv), the solution was washed 5 times with water. After
evaporation of the solvent under reduced pressure, the obtained solid was dissolved in CHCl;
and precipitated with THF. Finally for microanalysis purpose the polyoxometalate was eluted
on a Sephadex LH20 column with CH,Cl, to give Dg,[Ir] as an orange powder. Yield: 78%. 'H
NMR (CD3;CN): & (ppm) 8.62 (ddd, J = 5.7 Hz, J = 1.5 Hz, J = 0.7 Hz, 1H), 8.15 (m, 2H), 8.06
(m, 2H), 7.72-7.92 (m, 8H), 7.57 (d + dd, J = 8.1 Hz, Js,u = 32.4 Hz, 2H), 7.29 (ddd, J = 7.3 Hz,
J=58Hz,J=14Hz 1H), 7.15 (ddd, J = 7.3 Hz, ] = 5.8 Hz, ] = 1.4 Hz, 1H), 6.76-7.03 (m,
4H), 6.38 (dd, J =7.7 Hz, J = 1.0 Hz, 1H), 6.17 (dd, J = 7.7 Hz, J = 1.0 Hz, 1H), 3.17 (m, 56H),
1.66 (m, 56H), 1.43 (sextuplet, J = 7.2 Hz, 56H), 1.00 (t, ] = 7.2 Hz, 84H); *'P NMR (CD3CN) :
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8 (ppm) -9.54 et -12.46. MS (ESI): most intense pics, {Aggregates}™ m/z (%): {H,TBA[POM]}™
1049.4 (100), calcd 1049.4; {H,TBA,[POM]}* 1372.1 (75), caled 1372.3; {H,TBA3[POM]}*
1910.9 (40), caled 1910.6. IR (KBr, cm™): v 2961 (s), 2933 (s), 2873 (s), 2220 (vw), 1639 (s),
1480 (s), 1380 (w), 1340 (w), 1163 (vw), 1091 (vs), 950 (vs), 903 (vs), 783 (vs), 525 (m), 385
(s), 368 (s), 331 (m); Elemental analysis for P, W70¢3SnIrC4sH275N 1o (%): caled C 26.53, H

4.14, N 2.09; found C 26.36, H 3.97, N 1.82.
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Figure S5. Transient spectra at indicated delay times (a) and kinetics at indicated wavelengths
(b) of complex 2 after 400 nm excitation. The solid lines in b) are fits to the data according to a
kinetics model described in the main text.

Derivation of the kinetics model.

For complex 2, we consider two excited states: [Ir*] and [Ir**].
The population of [Ir*]: N'(¢) = N, [al xe " H(l-a,)xe™"? };
The population of [Ir**]:N**(t) = Nof{—[a, x e ¥/t + (1 — ay) x e™t/12] + ¢7t/t3}

The transient absorption signal of 632 nm is given by:
AA=0,, x N (t)+0,, xN (1);

A4=0,, xN, [al xe " +(1-q)xe™"? ] +0,, %N, {— [al xe " +(l-a)xe™"? J + e’m} ;

3
oAk Ny —t/t1 —t/t2 Nk —t/t3,
A4 =(0;, —0;, )xNO[alxe +(l-a,)xe }+0632 xNye";

where 063,* and 063, ** are extinction coefficients of [Ir*] and [Ir**], respectively, at 632 nm. A
similar expression can be derived for the TA signal at other wavelengths. These equations can be
described by a general expression used for fitting the kinetics data:

AAd=—-Ax[Bxe ! +(1—B)><e_72]+C><e_g;

For the POM-[Ir] hybrids, in addition to the two excited states (POM-[Ir*] and POM-[Ir**]) that
are observed in [Ir] complexes, we also consider a charge separated state (POM™-[Ir']).
Following the kinetics model shown in scheme 2 in the main text, we can derive the following
time-dependent population of these species.

The Population of [Ir*]-POM: N'(1)=N, | a,xe™""+(1-a,)xe ™" |;
The population of [Ir**]-POM : N (¢) = N, {—[al xe "M +(1-a,) x e‘m] e BT } :

1/¢3

The population of the charge separated [Ir ]-POM™: N (f) = ————
pop ge separated [Ir'] = T3

NO |:_e—(t/t3+t/t4) n e—t/tS :I;

The TA signal at 632 nm is given by:
A =05 x N (D) +05 N (405" x N"(1);

AA = 0632* <N, [al v e—t/tl+(1_al)x e—t/t2:|+0‘632** <N, {_[al « e—t/tl+(1_al)x ot/ ] n e—(t/t3+t/t4)}

. 1/¢3

+0 % N[ ety | o-ties :
i3 +1/t4 0[ }
* i o 1/t3
Ad=(0.. —0O <N la xe " +(1-a)xe " |+ (0.7 -0.." x x N /3+t/id)
G’ =07 Nol (ha)xe ™™ [+ Q" 0" x g * N
+- 1/t3 N e—t/tS,

0. X—- ;
e < V7



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

The TA signal at 632 nm and other wavelengths can be expressed by the following fitting

t

_t L (Lot L
function: Ad =-Ax[Bxe " +(1-B)xe ?]+(C-D)xe ’4)+D xe ®+E; (E for a small long-
lived component)

Table SO. Fitting parameters for transient kinetics shown in Figure 3.

Sample  Wavelength A tl(ns) B 2 C 3 D t4 (ns) t5 E
(nm) (ns) (ns) (ns)
2 637 0.0044 0.0018 0.66 0.011 0.0090 168 N/A N/A N/A  N/A
710 0.00097  0.0018 0.66 0.011 0.0041 168 N/A N/A N/A  N/A
Dg,[Ir] 637 0.0017 0.0018 0.66 0.011 0.0041 16.8 0.0007 82 482 0
710 0.0001 0.0018 0.66 0.011 0.0016 16.8 0.0008 82 482 0
Ksn[Ir] 637 0.0021 0.0018 0.66 0.011 0.0058 16.8 0.0010 46.0 177 0.00021
710 0.0009 0.0018 0.66 0.011 0.0039 16.8 0.0008 46.0 177 0.00021
Dg;[Ir] 637 0.0010 0.0018 0.66 0.011 0.0062 16.8 0.0036 0.049 26.8  0.00016
710 0.0023 0.0018 0.66 0.011 0.0042 168 0.0046 0.049 26.8  0.00016
Ks;i[Ir] 637 0 0.0018 0.66 0.011 0.0041 16.8 0.0034 0.0039 1.46  0.00006

710 0.0020 0.0018 0.66 0.011 0.0038 16.8 0.0038 0.0039 146 0.0006
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Figure S6. Representative frontier orbitals of Kg,[Ir] in DMF.



Electronic Supplementary Material (ESI) for Chemical Science
This journal is © The Royal Society of Chemistry 2013

HOM -7 HOMC-1 HOR
DL.359] 3w 0.1933 au. 40.15933 a.u.
LA 25 LURIO+12 LUKYD
(10559 a.u “0O7EE au. - 1355 a.u

Figure S7. Representative frontier orbitals of Kg;[Ir]mea in DMF.
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Figure S8. Representative frontier orbitals of Dg,[Ir] in DMF.
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Table S1. Calculated cartesian coordinates of the Kgn[Ir] and Kg;[Ir] mea (in A)

KSn [Il‘]

O0O00O00O0O000000000NEEEEEEELT00000000000000000EEEEvnooooonn%nan

-2.315250
-3.297017
-2.730458
-0.251970
-4.651770
-4.081937
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-0.015512
-0.335461
0.582882
0.311263
-5.061345
3.289279
1.109439
1.491651
1.913585
1.513483
4.490886
3.486649
3.213525
2.997675
0.370778
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1.664718
3.362345
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2.314336
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2.488660
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3.299149
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6.787154
4.895491
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2.748271
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2.024055
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-0.020805
-2.636166
0.206197
3.119520
0.077264
-0.677472
1.520262
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-3.036931
-4.119462
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-2.953010
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3.566377
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-0.505099
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2.720607
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-2.341096
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-0.547236
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-0.352612
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0.071128
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0.400809
-0.023185
-1.209253
-3.149272
1.021746
3.082128
-0.756406
0.010709
1.430128
-1.584080
-1.650575
-2.882532
0.627856
-3.422246
-4.768140
-2.683242
1.589042
-0.716557
1.656858
2.490709
3.128278
3.938191
4.459068
-3.059302
-1.131668
-0.035693
-1.944453
1.074719
3.162076
2.058378
-4.620908
-2.774000
-1.927693
-2.595893
-1.527077
-0.457916
0.686904
0.229965
1.712896
0.262684
-3.120365
-0.684411
1.715771
2.498709
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3.129226
2.761718
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-9.974836
-11.288672
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-9.473955
-10.840289
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-12.907901
-13.316914

-3.004565

-1.993516

-5.400997

-4.390360

-9.676913
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-12.890245
-14.049947
-14.454678
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-11.674400
-12.249160
-14.340244
-15.174114
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-14.576883
-15.230313
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-16.372619
-16.997661
-14.809772
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-11.745652
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-13.060609
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-2.904719
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0.630419
1.201510
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1.021710
0.082321
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2.068714
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-3.614383
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Ksi[Ir] moa
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2.168156
1.589033
0.796529
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-1.232997
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-0.618152
-2.834090
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2.152892
-1.392241
-3.311412
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-1.205863
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2.283668
-4.004222
-2.191066
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-0.766160
-1.405782
1.079576
4.909608
3.420799
2.921536
0.511303
-1.883312
-3.057582
-4.984464
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0.990587
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1.490598
0.754481
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0.188437
3.312891
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-7.635190
-8.433937
-6.615026
-7.919662
-5.635497
-8.100479
-9.921171
-6.253774
-9.400112
-10.550999
-10.411319
-10.085502
-8.777157
-9.214528
-8.759481
-7.814313
-7.857263
-7.364037
-9.943576
-9.137941
-7.433833
-7.486667
-6.631853
-8.140696
-7.807271
-6.873256
-6.550531
-6.242970
-8.280585
-6.637363
-6.061306
-5.524607
-9.515536
-10.033174
-11.192276
-11.218164
-11.781759
-8.618911
-9.535938
-11.628532
-11.725866
-12.679839
-10.967601
-11.411945
-12.556043
-12.876698
-13.293736
-10.861414
-12.874868
-13.450028
-14.182518

2.055095
1.419437
1.129928
0.972692
2.715296
2.397271
1.193793
0.752991
-0.013828
0.545244
1.624587
1.729212
-1.831731
-2.347122
-3.564925
-4.271172
-2.507703
-3.739768
-1.746937
-3.944352
-5.225435
-1.828035
-4.274782
-0.584096
0.103652
-0.409019
-2.342955
-1.635623
1.056428
0.147062
-3.294723
-2.036395
2.943187
4.084018
3.965466
1.592296
2.716433
2.983289
5.036584
4.835297
0.221000
2.605436
-0.752439
-2.084376
-2.435797
-0.134908
-1.462080
-2.863973
-3.475061
0.617997
-1.737345

3.560480
2.611393
1.190624
1.443013
4.036646
4.476553
2.856581
0.240704
0.124611
1.935843
3.906758
-0.776514
0.894151
2.059956
2.545247
1.795861
0.141664
0.593552
2.591519
3.487301
2.146147
-1.102241
0.000817
-1.335198
-2.515465
-3.419272
-2.015199
-3.174397
-2.734931
-4.323418
-1.828537
-3.883227
-0.638627
-1.234815
-2.005297
-1.532123
-2.151807
-0.033532
-1.094196
-2.485750
-1.614834
-2.747035
-0.907013
-0.975089
-1.696063
-2.339209
-2.379989
-0.456366
-1.727608
-2.872689
-2.939978
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Figure S9. Calculated UV-VIS spectra of Kgy[Ir] (upper) and Kgi[Ir]moa (lower). We
constructed these specta by using the first 50 singlets of [Kgy[Ir] and the first 70 singlets of
Ki[Ir]moa- The triplet state positions are marked by red sticks.

Table S2. The first two singlets and triplets and higher lying bright states of Kg,[Ir] and
Ki[Ir]moa- The lowest triplet and bright singlet states localized on the [Ir] moiety are marked
by one and two asterisks, respectively. Excitation energy in eV/nm, main orbital transition (H
stands for HOMO, and L stands for LUMO) and oscillator strength (f) in a.u. are shown.

KSn [Il‘]

Ksi[Ir] moa

S»/Ty: 2.12/584 H->L+1 £=0.0
*Ts:2.53/490 H->L+5 £=0.0
**S13:2.96/418 H->L+16 =0.0582
S19:3.07/403 H->L+19 £=0.0035
S6: 3.20/387 H-1->L+5 £=0.0200
S40: 3.43/362 H-2->L+5 £=0.0278

S49: 3.55/350 H-3->L+5 =0.0504

S»/T,: 1.40/883 H > L+1 £=0.0
*Ty7: 2.50/496 H->L+12 £=0.0
**S43: 2.97/417 H->L+23 £=0.0560
Sso: 3.15/394 H-1->L+12 £=0.0083
See: 3.36/367 H-2->L+6 £=0.0067

S¢7: 3.37/367 H-2->L+6/12 =0.0212
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