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I. General Information

Unless otherwise noted, solvents (dioxane, 1,2-dimethoxyethane and acetonitrile) and all
commercially available chemicals were used without further purification. Anhydrous toluene was
obtained through distillation over sodium/benzophenone. Air- and water-sensitive reactions were
performed in flame-dried glasswares under argon atmosphere. For oxygen sensitive reaction, when
specified, solvent was degassed prior to use by slow bubbling of argon. '"H NMR spectra (300, 400
or 500 MHz), 3C NMR (75, 101 or 126 MHz), !'B (128 MHz) and '°F (376 MHz) were recorded on
Bruker AC 300 and AC 400 spectrometers. Chemical shifts d are given in ppm and coupling constants
J in Hz. Multiplicities are presented as follows: s = singlet, d = doublet, t = triplet, q = quartet, m =
multiplet, br = broad. High-resolution mass spectra (HRMS) were recorded, either on a Bruker MaXis
4G, an Agilent 6510, or a Thermo Fisher Q-Exactive spectrometer (Centre Régional de Mesures
Physiques de 1’Ouest, Rennes) using positive or negative ion Electron-Spray ionization techniques
(respectively ESI+, ESI-). IR spectrum was recorded on a 100 FT-IR Perkin-Elmer spectrometer.
Purifications by silica gel chromatography were carried out on silica 0.060-0.200 mm, 60 A. Flash
chromatography were performed on a Grace Reveleris™ apparatus. Analytical thin layer
chromatography was performed on Merck Silica Gel 60 F254 plates. The structure’s parameters were
determined performing the X-ray analysis using a D§ VENTURE Bruker AXS diffractometer, Mo-
Ka radiation (A=0.71073 A), T = 150 K. Elemental analyses were performed by the Centre Regional
de Mesures Physiques de 1’Ouest, University of Rennes 1.



I1. Synthesis of [Pt(bis(4-Mes-py)-4,6-dFb)Cl]|
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Figure S1. Synthetic pathway followed for the preparation of [Pt(bis(4-Mes-py)-4,6-dFb)CI].

2,2'-(4,6-difluoro-1,3-phenylene)bis(4-mesitylpyridine). 2-chloro-4-mesitylpyridine ['1 (0.30 g, 1.3
mmol), 2,2'-(4,6-difluoro-1,3-phenylene)bis(4,4,5,5-tetramethyl-1,3,2-dioxaborolane) 21 (0.21 g, 0.6
mmol), an aqueous solution of Na,CO; (1 M, 7.0 mL) were placed in a two neck round bottom flask
filled with argon. Then, 7.0 mL of DME were added and the solution was purged by bubbling the
argon for 30 min before adding Pd(PPhs), (0.11 g, 0.1 mmol). The flask was sealed and the reaction
mixture was heated at 100°C for 24h. After addition of dichloromethane (20 mL) and water (5 mL),
the two layers were separated and the aqueous one was extracted with dichloromethane (2 x 20 mL).
The combined organic phases were washed with brine, dried over anhydrous MgSO, and
concentrated in vacuo. The residue was purified by silica gel column chromatography

(cyclohexane:AcOEt, 10:0 to 7:3, v/v) to give a yellow oil (0.20 g, 70% yield).

'"H NMR (300 MHz, CDCls, 8): 8.79 (d, J = 4.9 Hz, 2H), 8.72 (t, J = 8.9 Hz, 1H), 7.62 (s, 2H), 7.12
(dd, J= 1.5 and 5.0 Hz, 2H), 7.03 (t, J =10.6 Hz, 1H), 7.00 (s, 4H), 2.37 (s, 6H), 2.08 (s, 12H). !°F
{IH} NMR (282.36 MHz, CDCl;, 6): -113.27 (s, 2F). 3C {1H} NMR (75.48 MHz, CDCls, d): 160.5
(dd, J=255.5 and 12.4 Hz), 152.7, 150.00, 149.95, 137.6, 136.2, 135.2, 133.8 (t, /= 4.2 Hz), 128 .4,
125.4 (t,J=4.3 Hz), 124.7 (dd, J=9.8 and 6.1 Hz), 123.6, 104.9 (t, J=27.1 Hz), 21.0, 20.6. HRMS
(ESI+): (M + H)* calcd for C33H3NyF», 505.2449; found: 505.2450.

[Pt(bis(4-Mes-py)-4,6-dFb)Cl]. According to the literature, [?! in a Schlenk tube under an argon
atmosphere, 2,2'-(4,6-difluoro-1,3-phenylene)bis(4-mesitylpyridine) (0.20 g, 0.4 mmol) was
dissolved in 4.5 mL of acetonitrile. In parallel, K,PtCl, (0.34 g, 0.8 mmol) was solubilized into 0.5
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mL of water under ultrasound sonication and then added to the reaction mixture. The solution was
degassed by bubbling argon directly in the mixture for 40 min. The mixture was then stirred at reflux
at 110°C for 3 days, until it became a yellow suspension. Upon cooling to ambient temperature, the
reaction mixture was filtered through a 0.45 pm Nylon membrane. The isolated yellow solid was
washed with water, diethylether and dried under vacuum. (88 mg, 30% yield). '"H NMR (300 MHz,
CDCls, 8): 9.42 (dd, J=0.7 and 5.9 Hz, 3J(1°°Pt) = 40.4 Hz, 2H), 7.81-7.76 (m, 2H), 7.17 (dd, J=1.9
and 4.0 Hz, 2H), 7.03 (s, 4H), 6.73 (t, /= 11.2 Hz, 1H), 2.38 (s, 6H), 2.11 (s, 12H). '°F {1H} NMR
(282.36 MHz, CDCl;, 8): -107.90 (s, 4J(1*°Pt) = 54.4 Hz, 2F). 13C {1H} NMR (75.48 MHz, CDCls,
d): 164.3,154.1,151.9, 138.4, 135.1, 134.8, 128.7, 124.5, 123.7,99.4, 29.7, 21.1, 20.6 (The '3C NMR
spectrum could not be analyzed accurately, the peaks corresponding to certain carbons are not
visible). Anal. calcd. for C3H3;ClsF,N,Pt, 2 CH,Cl,: C, 47.83; H, 3.68; N, 3.10; found: C, 47.64; H,
3.64; N, 3.05.



III. X-ray diffraction data

2,2'-(4,6-Difluoro-1,3-phenylene)bis(4-mesityl pyridine)

Figure S2. Thermal ellipsoids are shown at the 50% probability level.

CCDC number: 2087751

Empirical formula Cs4H30F,N,
Formula weight 504.60 g/mol
Temperature 150 K
Wavelength 0.71073 A

Crystal system, space group

triclinic, P -1

Unit cell dimensions

a=11.3192(8) A, a=101.018(3)

b=11.4478(9) A, p = 108.967(3)

c=11.6150(10) A, y = 100.767(3)

Volume 1345.94(19) A3

Z 4

Calculated density 1.245 g.cm3

Absorption coefficient 0.082 mm!

F(000) 532

Crystal size 0.490 x 0.190 x 0.120 mm

Theta range for data collection

2.183 to 27.546

Limiting indices

-14<h<13,-14<k<14,-0<1<15

Reflections collected / unique

6088 / 6088 [R(int)* = 0.0834]

Reflections [[>20]

4920

Completeness to theta = 75.47 0.981
Absorption correction Multi-scan
Max. and min. transmission 0.990, 0.961

Refinement method

Full-matrix least-squares on F?

Data / restraints / parameters

6088 /0/349




Goodness-of-fit on F?

1.113

Final R indices [[>2sigma(])]

R1¢=0.0784, wR2¢ = 0.2065

R indices (all data)

R1¢=0.0942, wR29=0.2182

Largest diff. peak and hole

0.484 d-0.382¢.A3

[Pt(bis(4-Mes-py)-4,6-dFb)Cl]

Figure S3. Thermal ellipsoids are shown at the 50% probability level (solvent molecules not shown).

CCDC number: 2087750

Empirical formula

C34H29C1F2N2Pt'2(CH2C12)

Formula weight

903.98 g/mol

Temperature

150 K

Wavelength

0.71073 A

Crystal system, space group

Orthorhombic, Pbc a

Unit cell dimensions

a=32.569(3) A, a.=90

b= 6.6720(6) A, p =90

¢ =33.849(3) A,y =90

Volume 7355.2(12) A3

Z 8

Calculated density 1.633 g.cm?

Absorption coefficient 4217 mm!

F(000) 3552

Crystal size 0.480 x 0.300 x 0.15 mm

Theta range for data collection

2.501 to 27.508

Limiting indices

-42<h<42,-8<k<8,-43<1<39

Reflections collected / unique

55960/ 8431 [R(int)*= 0.0394]

Reflections [[>2aG] 7255
Completeness to theta max 0.996
Absorption correction Multi-scan
Max. and min. transmission 0.531, 0.278




Refinement method Full-matrix least-squares on £?
Data / restraints / parameters 8431/0/421

Goodness-of-fit on F? 1.103

Final R indices [[>2sigma(])] R1¢=0.0323, wR2¢=0.0684
R indices (all data) R1¢=0.0417, wR2¢ = 0.0723
Largest diff. peak and hole 1.517 and -1.306 e".A-3




IV. 'H, 13C and F NMR spectra
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V. Photophysical data in solution and at the solid state

Luminescence measurements

Luminescence measurements were carried out in CH,Cl, solution after bubbling with nitrogen
through the solvent for 5 minutes in order to remove dissolved oxygen.

Absolute photoluminescence quantum yield (@) for a solution or thin film was measured using a
C11347 Quantaurus Hamamatsu Photonics K.K spectrometer. A description of the experimental

setup and measurement method can be found in the article of K. Suzuki ef al 3. ® was calculated

through Equation:
o~ PNEM)
PN

where PN(Em) is the number of emitted photons, PN(Abs) the number of absorbed photons, A the

. sample reference .
wavelength, h the Planck’s constant, ¢ the speed of light, Fem and T em  the photoluminescence

Isample Ireference

intensities of the sample and reference, exc and® exc the excitation light intensities of the sample
and reference. PN(Em) is calculated in the wavelength interval [A;, A¢], where A; is taken at about 10
nm above the excitation wavelength, while A is the upper end wavelength in the emission spectrum.
The error made was estimated at around 5%.

Steady state and time-resolved fluorescence data were obtained using a FLS980 spectrofluorimeter
(Edinburgh Instrument Ltd). Emission spectra were corrected for background intensity and quantum
efficiency of the photomultiplier tube. Excitation spectra were corrected for the intensity fluctuation
of a 450 W Xenon arc lamp. Quartz cuvettes with 1 cm optical path length were used for diluted
solutions, meanwhile quartz cuvettes of 2 mm optical path length were used for concentrated solutions
to avoid the inner filter effect.

Time-resolved fluorescence measurements were performed through the time-correlated single photon
counting technique with an Edinburgh Picosecond Pulsed Diode Laser (emitted wavelength 374 nm)
or a pulsed Xenon arc lamp. Moreover, time-resolved fluorescence curves were fitted using a multi-

exponential function:

m

IAL) = Z ai(l)exp(;)

i=1 i
where m is the number of exponentials, ; (4) is the amplitude at wavelength A and 7; is the lifetime of
the component i. The quality of the fit was evaluated through the reduced ¥ *values.

In case of multi-exponential decay, it is possible define an average lifetime as:

12
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Figure S4. Absorption spectra of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl, at different concentrations.
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Figure S5. Panels A and B: Absorbance vs Concentration for [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl, at
different wavelengths. The Lambert-Beer law is no longer valid at high concentrations and the linear fit is

applied up to 4-10 M.

Table S1. Molar extinction coefficient (€) of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl,.

263 nm 287 nm

376 nm

438 nm

467 nm

e /M!cmt!

2.3-10* 1.5-10*

7.8-103

1.8-10?

1.5-10?
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Excitation spectra

Normalized Intensity

0.0 =

T T T T L T
325 350 375 400 425 450
Wavelength / nm

Figure S6. Excitation spectra of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl, at different concentrations,
emission wavelength 471 nm.
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Figure S7. Excitation spectra of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl, at different concentrations,
emission wavelength 680 nm.
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Excited state decay measurement and relative fit at different concentrations
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Figure S8. Excited state decay measurement of [Pt(bis(4-Mes-py)-4,6-dFb)Cl1] in CH,Cl, at 5-10° M,
emission wavelength 471 nm, excitation wavelength 374 nm.
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Figure S9. Excited state decay measurement of [Pt(bis(4-Mes-py)-4,6-dFb)CI1] in CH,Cl, at 1-10° M,
emission wavelength 471 nm, excitation wavelength 374 nm.
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Figure S10. Excited state decay measurement of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl, at 410" M,
emission wavelength 471 nm, excitation wavelength 374 nm.

—— Data
—Fit

100

Counts

-
PR

T T T
5.0x10° 1.0x10* 1.5x10°*

T
3 2
7 437 =1.000
o o
2
g 3
k=) -6 T T T T T
%’ 5.0x10° 1.0x10* 1.5x10*
Time (ns)

Figure S11. Excited state decay measurement of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl, at 2-10* M,
emission wavelength 471 nm, excitation wavelength 374 nm.
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Figure S12. Excited state decay measurement of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] complex in CH,Cl, at 8-10

4 M, emission wavelength 471 nm, excitation wavelength 374 nm.
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Figure S13. Excited state decay measurement of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in CH,Cl, at 1-103 M,
emission wavelength 471 nm, excitation wavelength 374 nm.

Table S2. Lifetime: Ao = 374 nm, A, = 471 nm.

Concentration / M

5-10¢

1-103

4107

2-104

810

1.31-10°3

t/us

4.77

4.60

4.21

241

1.18

0.85

Preparation and characterization of thin films of [Pt(bis(4-Mes-py)-4,6-dFb)Cl]
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Thin film containing 1 wt % of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in poly-methylmethacrylate (PMMA,
M, =~ 15000 g/ mol) on quartz plate (thickness 1 mm) were obtained by spin-coating (Cookson
Electronic Company P-6708D). The solution was prepared with 4.15 mg of complex and 415 mg of
PMMA in 3.12 ml of dichloromethane (density 1.33 gr/ml). The parameters of spinning (RPM-
revolutions per minute) were RPM 1: 800; Ramp 1: 1 s, Time 1: 5 s; RPM 2: 2000; Ramp 2: 1 s, Time
2: 60 s. Neat thin film was prepared by physical vapor deposition technique

The thickness was measured by an a-step stylus profilometer (DektaK XT, Bruker) obtaining a value
0f2.49 + 0.20 pm and 50 + 4 nm for the blend PMMA and neat thin films, respectively.
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Figure S14. Normalized absorption spectra of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in PMMA and as neat thin
film.
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Figure S15. Normalized excitation spectra of [Pt(bis(4-Mes-py)-4,6-dFb)Cl] in PMMA thin film.
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Figure S16. Excited state decay measurement of the PMMA thin film of [Pt(bis(4-Mes-py)-4,6-dFb)Cl],
emission 471 nm, excitation 374 nm.

20



1.0

o
o
1

Normalized Intensity
o =}
S (o]
1 1

0.2

0.0

T LI 1 L 1 1 T
250 300 350 400 450 500 550 600 650
Wavelength / nm
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Figure S18. Excited state decay measurement of the neat thin film of [Pt(bis(4-Mes-py)-4,6-dFb)Cl],
emission wavelength 671 nm, excitation wavelength 374 nm.
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VI. DFT and TDDFT data

Optimized coordinates

[Pt(bis(4-Mes-py)-4,6-dFb)CI] (B3LYP/6-31G**/CPCM-CH,Cl,)
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[Pt(bis(4-Mes-py)-4,6-dFb)Cl] dimer (B3LYP/6-31G**/CPCM-CH,Cl,)
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Figure S19. [sodensity plots (isodensity contour=0.02) of frontier molecular orbitals of [Pt(bis(4-Mes-py)-

4,6-dFb)Cl] from the HOMO-9 to the LUMO+9.
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H-5

Figure S20. Isodensity plots (isodensity contour=0.02) of frontier molecular orbitals of the [Pt(bis(4-Mes-
py)-4,6-dFb)Cl] dimer from the HOMO-9 to the LUMO-9.

Table S3: Computed singlet-singlet excitation energies (eV) and A (nm), oscillator strength (f) and character

of the singlet excited states of [Pt(bis(4-Mes-py)-4,6-dFb)CI].

Excited | E(eV)/A(nm) f (oscillator | Character®

States® strength)

Se—=S; |3.31eV/375nm 0.01 96%(H—L)

Se—=S, | 3.40eV /365 nm 0.17 94%(H—L+1)

Se—=S, | 3.55eV /349 nm 0.06 78%(H-1—L); 13%(H-3—>L)

Se—=Se | 3.81eV /326 nm 0.12 36%(H-3—L); 22%(H-2—L); 10%(H-1->L+1); 6%(H-1—>L);
5%(H-3—>L+1)

So—=S; | 3.82eV /325 nm 0.09 29%(H-3—>L); 29%(H-2—L); 18%(H-2—>L+1); 13%(H-7—L)

So—Se | 3.98eV/312 nm 0.05 56%(H-1->L+1); 11%(H-8—>L+1); 9%(H-6—L); 8%(H-2—>L)

So—=S, | 4.09 eV /303 nm 0.03 75%(H-T->L+1); 12%(H-2—L+1)

So—S;; | 4.12eV /301 nm 0.20 52%(H-8—>L); 17%(H—L+2); 13%(H-7->L+1); 7%(H-2—>L+1)

So—=S;s | 4.18eV /297 nm 0.03 54%(H-3-5L+1); 10%(H-2—L+1); 5%(H-3—>L)

So—S16 | 4.22 eV /294 nm 0.18 66%(H—>L+2); 24%(H-8—>L)

So—=Sy | 4.37eV /284 nm 0.06 56%(H-8—>L+1); 16%(H-1->L+2); 10%(H-9—L)

So—S,; | 441eV /281 nm 0.07 80%(H—>L+3); 5%(H-9—L)

So—S,; | 4.55eV /273 nm 0.04 49%(H-9—>L); 25%(H-4—>L+2); 17%(H-4—>L+4)

So—=Sy6 | 4.65eV /267 nm 0.13 44%(H-1->L+2); 11%(H-3—>L+2); 8%(H-9—>L+1); 7%(H-
2—1+3); 7%(H-1-1L+3)

So—S,; | 4.68 eV /265 nm 0.15 51%(H-2—L+2); 15%(H-2—L+3); 12%(H-1->L+3)

So—S50 | 4.77 €V /260 nm 0.11 21%(H-1-5L+3); 19%(H-7—>L+4); 17%(H-3—>L+2); 10%(H-
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1-L+2)

So—S3, | 4.82eV /257 nm 0.12 72%(H-7>L+2); 10%(H-10—>L)

So—>S3; | 4.83¢eV /257 nm 0.02 63%(H-6—>L+2); 19%(H-6—>L+3)

So—S;5 | 4.84 eV /256 nm 0.04 79%(H-10—>L); 7%(H-7->L+2)

Se—>Ss6 | 4.86 eV /253 nm 0.47 31%(H-7->L+2); 14%(H-1->L+3); 17%(H-7—>L+2); 9%(H-
3>L+3)

So—=S4 | 5.10eV /243 nm 0.04 48%(H-3—>L+3); 25%(H-2—>L+2); 14%(H-2—L+3); 5%(H-
15L+3)

2 The reported excited states are characterized by f> 0.02, except SO—S1 that as the lowest state is reported
and discussed
® Only the components >5 % are reported in the Excited state character

Table S4. Computed singlet-singlet excitation energies (eV) and A (nm), oscillator strength (f) and character

of the singlet excited states of the [Pt(bis(4-Mes-py)-4,6-dFb)Cl] dimer.

Excited | E(eV)/AM(nm) f (oscillator | Character®

States® strength)

So—S; | 3.05eV /407 nm 0.03 95%(H—L)

Se—=Ss | 3.24eV /383 nm 0.17 94%(H—L+2)

Se—=Ss | 3.35eV /371 nm 0.02 63%(H-1—>L+1); 23%(H-8—L)

Se—=Se | 3.43eV /361 nm 0.02 36%(H-4—L); 31%(H-1-L+3); 8%(H-2—>L+1)

Se—=S1o | 3.47eV /358 nm 0.37 56%(H-1->L+3); 22%(H-4—L); 6%(H-2—L+1)

So—S1, | 3.60 eV/ 345 nm 0.02 73%(H-3—>L); 10%(H-2—>L+3); 5%(H-4>L)

Se—Sys | 3.63eV /342 nm 0.07 46%(H-8—>L); 24%(H-1>L+1); 8%(H-2—>L+1)

So—=Si6 | 3.70 eV /335 nm 0.33 49%(H-2—>L+1); 16%(H-3—L+2); 12%(H-4—L); 7%(H-13—L);
5%(H-2—>L+3)

Se—=Si7 | 3.75eV /330 nm 0.23 40%(H-5—>L+1); 9%(H-4—>L); 6%(H-6—L+1); 5%(H-7—-L);
5%(H-2—>L+3); 5%(H-3—>L+3)

So—S, | 3.79eV /327 nm 0.02 56%(H-15->L); 18%(H-14—>L+1); 6%(H-4—>L+2)

So—S,4 | 3.80eV /326 nm 0.03 51%(H-7-L); 8%(H-4—>L+2); 8%(H-5—>L+1); 7%(H-3—L+2);
7%(H-6—-L+3)

Se—=S,s | 3.81eV /325 nm 0.06 49%(H-2—L+3); 14%(H-7—>L); 7%(H-3—L); 6%(H-4—L);
6%(H-2—>L+1)

So—=>Sy | 3.84eV /323 nm 0.15 23%(H-4—>L+2); 18%(H-10—L); 14%(H-8—>L+2); 8%(H-
35L+2); 7%(H-9—>L+3); 6%(H-6—>L+1); 5%(H-7-L)

So—=S3, | 3.94eV /314 nm 0.03 29%(H-3—>L+2); 14%(H-11—-L+1); 11%(H-5—L+1); 9%(H-
4—1+2); 7%(H-2—L+1); 5%(H-6 L+1)

Se—S35 | 3.96eV /313 nm 0.14 23%(H-13—L); 15%(H-3—L+2); 13%(H-5—L+3); 9%(H-
8—>L+2); 9%(H-6—>L+1); 7%(H-7—L+2); 5%(H-11-L+3);
5%(H—-L+5)

So—=S3 | 3.96eV /313 nm 0.03 24%(H-5—-L+3); 19%(H-13—); 8%(H-6—>L+1);7%(H-8—>L+2);
6%(H-4—>L+2); 6%(H-11->L+3)

Se—=S3s | 3.99eV /311 nm 0.03 27%(H-1->L+1); 21%(H-9—L+1); 11%(H-3—L+2); 8%(H-
8—L); 5%(H-4>L+2); 5%(H-11—>L+3)

So—>S4 | 4.01 eV /309 nm 0.03 22%(H-6—>L+1); 20%(H-13—L); 19%(H-10—L); 19%(H-
T->L+2);

So—=>S4 | 4.07 eV /305 nm 0.09 50%(H—>L+5); 13%(H-9—>L+1); 5%(H-13-L)
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Se—Ss; | 4.15eV /299 nm 0.03 25%(H—-L+6); 22%(H-6—>L+3); 17%(H-13—>L+2); 12%(H-
12—5L+1); 5%(H-6>L+1)

So—=Ss, | 4.15eV /299 nm 0.03 40%(H—>L+6); 28%(H-6—>L+3); 6%(H-12—>L+1); 5%(H-
5—>L+3)

S¢—Ss; | 4.18eV /297 nm 0.08 22%(H-6—>L+3); 19%(H-12—L+1); 14%(H-7—L+2); 9%(H-
13—5L+2); 7%(H-17-L); 6%(H—>L+6)

So—>Sss | 4.21 eV /294 nm 0.05 37%(H-17-L); 12%(H-16—>L+1); 7%(H-13—>L+2); 6%(H-
125L43); 5%(H-11-51L+3)

So—=Se | 423 eV /293 nm 0.06 30%(H-10—>L+3); 15%(H-9—>L+1); 9%(H-2—L+1); 7%(H-
125L+1); 5%(H-135L+2)

S¢—>S5 | 4.36 eV /284 nm 0.02 30%(H-12—>L+3); 21%(H-12—L+1); 15%(H-13—>L+2); 10%(H-
2—>L+4); 6%(H-16—>L+1)

So—S5 | 4.40 eV /282 nm 0.08 20%(H-16—L+1); 18%(H-16—>L+3); 11%(H-2—>L+4); 11%(H-
17-L); 6%(H-1->L+9); 6%(H-5—L+4); 5%(H-3—>L+6); 6%(H-
17->L+2)

Se—>Sss | 4,51 eV /275 nm 0.02 26%(H-5—>L+4); 14%(H-19—L); 12%(H-1->L+7); 9%(H-
8—>L+5); 9%(H-16>L+3); 6%(H-11>L+4)

So—>Sgs | 4.52eV /274 nm 0.11 33%(H-17—->L+2); 13%(H-19—L); 11%(H-16—L+3); 7%(H-
18—>L+3); 6%(H-4—>L+6)

So—>Sss | 4.53 eV /274 nm 0.28 35%(H-19—L); 12%(H-16—>L+1); 10%(H-1-L+7); 7%(H-
4—-1+6)

So—>Sq | 4.53eV /273 nm 0.08 38%(H-1->L+7); 19%(H-5>L+4); 9%(H-8—>L+6)

So—=Sq; | 4.54 eV /273 nm 0.38 29%(H-17—-L+2); 18%(H-4—L+5); 6%(H-18—L); 6%(H-
115L+4); 5%(H-3->L+5)

S¢—Sos | 4.60 eV /269 nm 0.05 23%(H-3—>L+5); 15%(H-11—->L+4); 9%(H-9—L+4); 7%(H-
16—>L+3); 6%(H-175L+2); 6%(H-5>L+4); 6%(H-8>L+5)

S¢—>Sq; | 4.63 eV /268 nm 0.03 52%(H-6—>L+4); 18%(H-4—>L+5); 11%(H-18—L+3); 10%(H-
195L+2); 7%(H-6—>L+4); 6%(H-17—>L+2)

So—>S100 | 4.66 €V /266 nm 0.15 25%(H-18—L+1); 18%(H-4—1L+5); 11%(H-18—>L+3); 10%(H-
19—51L+2); 7%(H-6—1L+4); 6%(H-17—L+2)

So—=S102 | 4.68 eV /265 nm 0.08 31%(H-4—>L+6); 15%(H-4—>L+5); 9%(H-18—L+1); 8%(H-
3oL+5); 7%(H-3>L+6)

So—=>S107 | 4.73 eV /262 nm 0.15 32%(H-18—L+3); 20%(H-18—>L+1); 10%(H-3—>L+6); 5%(H-
19-L)

So—=>S109 | 4.74 eV /261 nm 0.02 19%(H-1->L+7); 18%(H-8—>L+6); 17%(H-8—>L+5); 8%(H-
3-5L+6); 8%(H-4—>1L+6); 8%(H-18—>1+3)

So—>S115 | 4.77 eV /260 nm 0.08 43%(H-19—L+2); 10%(H-18—L+3); 8%(H-8—L+6); 6%(H-
35L+6); 5%(H-18—>L+1); 5%(H-4—>L+6)

So—=>S117 | 4.80 eV /258 nm 0.02 21%(H-8—>L+6); 15%(H-9—>L+4); 13%(H-7—>L+5); 12%(H-
8—>L+5); 5%(H-19>L+2); 5%(H-2—1L+7)

So—S126 | 4.87 €V /255 nm 0.05 22%(H-2—L+5); 22%(H-12—L+4); 10%(H-13—>L+6); 7%(H-
35L+5); 6%(H-55L+7); 5%(H-4—>L+5)

So—>S12s | 4.89 eV /254 nm 0.18 33%(H-10—>L+5); 11%(H-15—>L+8); 11%(H-14—>L+9); 7%(H-
2—-L+7); 5%(H-6—>L+4)

So—S129 | 4.90 eV /253 nm 0.09 28%(H-10—L+5); 15%(H-12—>L+4); 7%(H-15—L+8); 7%(H-
14—>L+9)

So—=Si3, | 4.95 eV /250 nm 0.09 49%(H-15—L+6); 13%(H-14—>L+7); 11%((H-15—L+5); 5%(H-
155L+8)

So—>Si34 | 4.98 eV /249 nm 0.02 61%(H-7->L+6); 14%(H-6—>L+4); 5%(H-10—>L+6)

So—Si36 | 5.00 eV /248 nm 0.10 41%(H-5->L+7); 23%(H-3>L+5); 11%(H-2—>L+7)

So—Si37 | 5.00 eV /248 nm 0.03 41%(H-13—>L+5); 20%(H-5->L+7); 5%(H-2—>L+7)

So—=S130 | 5.03 eV /246 nm 0.02 40%(H-22—L); 25%(H—->L+10); 17%(H-16—>L+4)
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So—S140 | 5.04 eV /246 nm 0.13 46%(H-10—L+6); 11%(H-9—>L+4); 11%(H-13—>L+6); 8%(H-
8—>L+6)

Sy—Si4s5 | 5.06 eV /245 nm 0.14 41%(H—>L+10); 35%(H-22—L)

So—S146 | 5.08 €V /244 nm 0.04 40%(H-16—L+4); 9%(H-15—>L+5); 8%(H-24—L);
7%(H—>L+10)

2 The reported excited states are characterized by f> 0.02
® Only the components >5 % are reported in the Excited state character

S8, S—S, S,—S,
- i’%é}' du%fa
T e N
So—Ss S—S,

Figure S21. Isodensity difference plots of the lowest energy So—S, excitations with a significant oscillator

strength > 0.05 of [Pt(bis(4-Mes-py)-4,6-dFb)CIl] (isodensity plot contour=0.02).
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Figure S22. Isodensity difference plots of the lowest energy S;—S,, excitations with a significant oscillator

strength, 0.14 < f< 0.37 of the [Pt(bis(4-Mes-py)-4,6-dFb)Cl] dimer (isodensity plot contour=0.02).

Table S5. The lowest Scomputed singlet-triplet excitation energies (eV) and A (nm) for [Pt(bis(4-Mes-py)-

4,6-dFb)Cl] (B3LYP-LANL2DZ/6-31G**/CPCM).

Excited States E(eV)/Mnm)

S—T, 2.73 eV /453 nm
So—T, 2.97eV /417 nm
So—Ts 3.09 eV /401 nm
So—Ty 3.23eV /383 nm
So—Ts 3.35eV /370 nm

Table S6. The lowest 10 computed singlet-triplet excitation energies (eV) and A (nm) for the [Pt(bis(4-Mes-
py)-4,6-dFb)Cl] dimer (B3LYP-LANL2DZ/6-31G**/CPCM).

Excited States

E(eV)/AM(nm)

S()—>T1

2.63 eV /471 nm

So—)Tz

2.70 eV /459 nm

SO—)T3

2.87eV /431 nm

S()—)T4

2.89 eV /429 nm

S()—>T5

2.97eV /418 nm

So—T6

3.02 eV /410 nm

SO—)T7

3.08 eV /403 nm

So—)Tg

3.08 eV /402 nm

S()—>T9

3.12eV /397 nm

SO_)TIO

3.17eV /391 nm
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Figure S23. Isodensity plots (isodensity contour=0.02) of SOC frontier molecular orbitals of [Pt(bis(4-Mes-
pY)-4,6-dFb)CI] mostly involved in the absorption spectrum transitions.

Figure S24. Isodensity plots (isodensity contour=0.02) of SOC frontier molecular orbitals of the [Pt(bis(4-
Mes-py)-4,6-dFb)Cl] dimer mostly involved in the absorption spectrum transitions.
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VII. OLEDs fabrication

OLEDs were fabricated by growing a sequence of thin layers on clean glass substrates pre-coated
with a 120 nm-thick layer of indium tin oxide (ITO) with a sheet resistance of 20 U per square. A 2
nm-thick hole-injecting layer of MoOx was deposited on top of the ITO by thermal evaporation under
high vacuum of 10-¢ hPa. The other layers were deposited in succession by thermal evaporation under
high vacuum: first, 4,4’,4”’-tris(N-carbazolyl)triphenylamine (TCTA, 50 nm) as exciton blocking
layers; second, the emitting layer (EML) evaporated by co-deposition of [Pt(bis(4-Mes-py)-4,6-
dFb)Cl] and (bis-4-(N-carbazolyl)phenyl)phenylphosphine oxide (BCPO) to form a 30 nm-thick
blend film (8 wt% Pt complex : 92 wt% BCPO or 70 wt% Pt complex : 30 wt% BCPO ), or by single
deposition of only [Pt(bis(4-Mes-py)-4,6-dFb)Cl], to form a 30 nm neat film; third, 2,2°,2"-(1,3,5-
benzinetriyl)-tris(1-phenyl-1-H-benzimidazole (TPBi, 30 nm) as an electron-transporting and hole-
blocking layer. This was followed by thermal evaporation of the cathode layer consisting of 0.5 nm
thick LiF and a 100 nm thick aluminium cap.

The current—voltage characteristics were measured with a Keithley Source-Measure unit,
model 236, under continuous operation mode, while the light output power was measured
with an EG&G power meter, and electroluminescence (EL) spectra recorded with a StellarNet
spectroradiometer. All measurements were carried out at room temperature under argon
atmosphere and were reproduced for many runs, excluding any irreversible chemical and

morphological changes in the devices.
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