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EXPERIMENTAL SECTION

General Procedures

All reactions were carried out under a nitrogen atmosphere. Reagents were purchased from Aldrich
chemical company and used without further purification. Thin-layer and flash chromatography were
performed on silica gel. 'H and '3C NMR spectra were recorded on Bruker Avance 500 MHz
spectrometers. Deuterated solvents were purchased from Cambridge Isotopes. The UV-vis spectra were
measured by UV-vis spectrophotometer (JASCO, V-730) and the PL spectra were obtained by
fluorescence spectrophotometer (PerkinElmer, LS-55). The triplet energies of the materials were
measured in THF solution at 77 K under liquid nitrogen. The instrument to measure mass spectra was

an Advion, ExpresionL. CMS spectrometer in APCI mode.

Synthesis of CzTrz : Carbazole (10.0 g, 60 mmol) was dissolved in 80 ml dry degassed THF in a 500
mL three-necked flask. The solution was cooled to 0°C in an ice bath, then #-BuLi (37.5 ml, 1.60 M in
hexanes, 60 mmol) was added dropwise by dropping funnel over 30 minutes. After the mixture was
stirred for 1 hr at room temperature to prepare a lithiated carbazole, 80 ml of THF solution of 2,4,6-
trichloro-1,3,5-triazine (10.5 g, 57 mmol) was added dropwise. The resulting mixture stirred for one
more hour at room temperature and 150 ml of water was added to the mixture to precipitate a white
solid. The solid residue was collected by filtration and purified by recrystallization with methanol and

toluene. The yield was 10.8 g and 60% based on CzTrz.

Synthesis of DSiCzTrz: CzTrz (10.0 g, 32 mmol), triphenyl(3-(4,4,5,5-tetramethyl-1,3,2-
dioxaborolan-2-yl)phenyl)silane (30.8 g, 67 mmol), Pd(PPh;), (1.11 g, 0.96 mmol), K,CO; (17.7 g,
0.128 mol) were mixed in 200 1 of THF and 80 ml of water under N, atmosphere. The reaction mixture
was heated to 90 °C for 6 h. After completion of the reaction, the results were cool to room temperature.
The solvent was reduced in vacuo and the residue was partitioned between CH,Cl, and water. The water

layer was extracted twice with CH,Cl,, and the combined organic layers were dried over MgSQ,,
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filtered, and purified on silica gel to afford 27.2 g of DSiCzTrz as a white solid (93% yield). '"H NMR
(500 MHz, CDCl3;,8): 9.02 (s, 2H), 8.90 (d, J=4.3 Hz, 2H), 8.67 (dt, /= 4.0 Hz, J= 1.5 Hz, 2H), 7.98
(d, J= 3.5 Hz, 2H), 7.84 (dd, J = 4.0 Hz, J = 0.5 Hz, 2H), 7.67 — 7.65 (m, 12H), 7.61 (t,J = 7.5 Hz,
2H), 7.46 — 7.45 (m, 6H), 7.44 — 7.38 (m, 12H), 7.31 (t, J= 7.5 Hz, 2H), 7.16 (td, /= 8.0 Hz, J= 0.5
Hz, 2H) ppm. 3C {'H}NMR (126 MHz, CDCl;, d): 172.6, 165.4, 140.8, 139.2, 137.1, 136.7, 135.9,
135.4,134.1, 130.7, 130.0, 128.6, 128.3, 127.3, 126.7, 123.3, 119.6, 118.0 ppm. HRMS (EI, m/z): calcd
for Cs3H6N4Si; [M*] 915.2590, found 915.3343. Anal. Caled for Ce3Hy6N,Si : C, 82.68; H, 5.07; N,

6.12. Found: C, 82.42; H, 5.13;N, 5.89.
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Figure S1. (a) HOMO, LUMO and (b) potential energy surface (PES) simulation of mSiTrz.
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Figure S2. 'H-NMR data of DSiCzTrz.
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174 PhOLEDs

175
176
S T, Aemi max FWHM¢ AEst
Compound
(eV) (eV) (nm) (nm) (eV)
TSPO1 3.492 3.4 355 84 -
mSiTrz 3.632 2.92°/3.072 3752 /3700 78 0.592
DSiCzTrz 3.402 2.81%/3.06* 4912 /490> 96 0.342
mCP:TSPOI1 3.41° 363° 37
mCP:mSiTrz 3.01° 2.75% 411° 63 0.26°
mCP:DSiCzTrz 2.79° 2.76° 447° 115 0.03b
177

178  Table S1. Photophysical properties for n-type hosts and their mixed systems with mCP. #in dilute

179 solution, *in film, ¢ Full width at half maximum (FWHM)
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186

187

ALt LTs,
\% Lo L.E® (cd/A) EQE! (%) CIEf
(nm) (hr)
Device
at 10 at 10 at 10 at 10 1000
Vi Max Max Max TV
mA/cm? mA/cm? mA/cm? mA/cm? cd/m?
0.14,
Reference 3.53 7.42 1737 4330 16.3 19.7 14.2 16.7 464 1.04
0.16
0.14,
Device A 3.51 8.21 2032 5552 20.4 26.3 16.6 20.9 463 1.06
0.14
0.14,
Device B 3.47 7.00 2187 30583 21.9 28.2 17.8 25.3 462 68.5
0.13
0.14,
Device C  3.33 7.21 2366 37321 23.8 30 19.3 25.6 460 114.7
0.14

188 Table S2. Device performances of deep blue PhOLEDs that use various kinds of n-type hosts.

189 2 Maximum luminance, ® Luminous efficiency, ¢ Power efficiency, ¢ External quantum efficiency, ¢ EL

190 emission peak, f Commission Internationale de I’Eclairage coordinates, ¢ Turn-on voltage at 1 cd/m?
191
192
193
194
195

196



197

At 40 mA/cm? Je (mA/cm?)
Device
Roll-off
max EQE EQE
(%)
Reference 16.7 8.69 48.06 40.86
Device A 20.9 11.19 46.46 45.95
Device B 253 14.98 40.81 128.25
Device C 25.6 16.33 36.14 230.71

198 Table S3. EQE roll-off and critical current density (J.) of deep blue PhOLEDs.



