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Materials and Measurements

4,8-dibromo-2,6-diethylbenzobisoxazole, bis(hydrochloride) 2,5-diamino-p-hydroquinone and 2,4-
diaminoresorcinol were synthesized according to literature procedures. THF was dried using an Innovative
Technologies solvent purification system. All other chemical reagents were purchased from commercial
sources and used without further purification unless otherwise noted. Nuclear magnetic resonance (NMR)
experiments were carried out in CDCl; at 500 MHz (H?) and 125 MHz (C*3). All chemical shifts are given
relative to tetramethylsilane and coupling constants are reported in hertz (Hz). High-resolution mass
spectra were recorded on a double-focusing magnetic sector mass spectrometer using ESI. Melting points
were determined using a MelTemp Il apparatus. Ultraviolet photoelectron spectroscopy (UPS) was used
to acquire the ionization potentials and approximate the HOMO values for each material. All substrates
(positively doped silicon; 10 x 10 mm2) had 40 nm of silver deposited via thermal evaporation. Samples
were prepared by dissolution in CHCl; at a concentration of 5 mg/mL and stirred for a minimum of 4 h.
Each solution was filtered to remove potential aggregates and sequentially spin-coated under a nitrogen
atmosphere at 4000 RPM. Spectra were then acquired under ultrahigh vacuum at random positions on
the formed film. All UV-Vis and fluorescence spectroscopy were obtained using quartz cuvettes with a 10
mm path length in CHCI; for solution-state or as spin-cast thin films on a quartz slide (5 mg/mL solution in
CHClI; spun at 1500 RPM). UV-vis spectra were collected on a Shimadzu UV-1800 UV spectrophotometer.
Photoluminescence spectra were obtained on a Varian Cary Eclipse spectrophotometer.
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Figure S1. 'H NMR of 1
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Figure S2. *H NMR of 2
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Figure S3. *H NMR of 3
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Experimental Absorbance and Emission Spectra
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Figure S19. UV-vis (left) and photoluminescence (right) spectra of the six BBOs as thin-films.
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Steady-State Transient

580 up (%) | (%) | draoe | kasc (s™) Tesa (S) Kesa (s-1) Ton (S) ken (s-1)
C1 68 82 0.160 - - - - -
c2 10 15 0.050 | 4.30E+04 | 1.16E-06 | 8.59E+05 | 1.92E-06 | 5.21E+05
c3 42 51 0.110 - - - - -
4 3.9 4.7 0.008 | 5.68E+03 | 1.41E-06 | 7.10E+05 | 1.54E-06 | 6.51E+05
cs 27 33 0.100 - - - - -
c6 4.8 6.2 0.014 | 1.41E+04 | 9.92E-07 | 1.01E+06 | 1.15E+06 | 8.68E+05

Table S1. Key steady-state and transient data. UP = unpurged. P = purged. rISC = reverse intersystem

crossing. ESA = excited state absorption. Ph = phosphorescence.
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ESA Phosphorescence
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Figure S20. Kinetic traces of the excited state absorbance (right column) and phosphorescent (left
column) features. Excitation peak was taken from the maxima of each feature in the transient
absorbance curves.
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Figure S21. AFM images of the active layer of each OLED device.

14



1000

—m— C1 - Current
50 |8 C3- Curtent Mono-Carbazole
—m— C5 - Current Series - =
|—0—C1 - Luminance
—0— C3 - Luminance - 800
40 —0— C5 - Luminance
. &
<
é - 600 %
= 30 9,
o 3
5 -400 &
O 204 .E
o
o =
1 -l
10 4 200
u
g? /./
04 O=U-0=-0=C=U=0=0sd-m-" -0
T T T T T i T ) T ) J
0 2 4 6 8 10
Voltage (V)
40 1600
Bl Di-Carbazole !
- Current : O
J-m- g6 - Current Series o M b1400
—0— C2 - Luminance O | |
—0— C4 - Luminance % 7 E
30 40— C6 - Luminance =t g >E/ - 1200
/A o e
—_ a N
< /D\ L 1000 £
E /e | 3
T 20 - 0 04 =
g ; e Zan-N o 800 §
5 n I
3 / /:/. D\>ﬂ/ L6002
() " £
w 10 E/ 71 -/D Fa = =
- W/ " L 400
;l i ./ |
P D/ - - 200
/./ ./-’.
0 n-n-u-u-u-u-n=0=07L"F i
0-0—-0-0-0-0-0—-0- -0
T 4 T ; T r T " ) j :
0 2 4 6 8 10

Voltage (V)

Figure S22. Current-voltage-luminance data of the six BBOs.
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