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1. General Methods

1.1. Synthesis
Methods and Chemicals:

If not indicated otherwise, all chemicals were commercially available and have been used without further
purification. Moisture and/ or air sensitive reagents were manipulated by Schlenk technique in flame dried
glassware and in a MBraun glovebox. Dry toluene, CH,Cl, and THF were distilled over sodium, CaH, and
potassium, respectively. NMP, DMF, Xylene, Et,0 were dried over 4 A molecular sieves and degassed by
bubbling with N,.[!l Petroleum ether, EtOAc and CH,Cl, were distilled prior to use.

Thin layer chromatography (TLC):

Reaction monitoring and/or column chromatography was performed on TLC plates Alugram® Xtra SIL
G/UV,s, from Macherey-Nagel as stationary phase with the indicated solvent mixture as mobile phase.
Substance spots were identified by illuminating the plates with UV light (254 nm and 366 nm) or by

immersing the plate in one of the following staining solutions followed by heating to 300 °C:

Cerium molybdate: Ce(NH,4),(NOs)s (0.5 g) and (NH4)sMo,0,4 - 4 H,O (12 g) were dissolved in deionized
H,0O (200 mL) and acidified with conc. H,SO, (28 mL).

KMnOy4: KMnOy, (0.375 g), K,CO5 (2.5 g) and NaOH (0.1 g) were dissolved in deion. H,O (50 mL).

Column chromatography:

Column chromatography was performed on Silica SiliFlash® P60 from Silicycle as stationary phase using
the indicated solvent mixture as mobile phase. The columns were dry packed with silica and flushed with
the indicated mobile phase. The crude products were applied on the column as a solution in the mobile
phase if not indicated otherwise. Diameters (d) and lengths (1) of the silica was indicated in each procedure.
Borylated silica for purification of boronic acids and boronic esters was prepared according to a literature

procedure from silica gel and boric acid.[?!

Gel Permeation Chromatography (GPC):

Analytical GPC analysis was performed on a Shimadzu Nexera system equipped with two serial Shimadzu
ShimPack GPC 803 columns and THF as mobile phase. Preparative GPC was performed on BioBeads X-3

resin with THF as mobile phase (column dimensions: d x I =3 cm x 150 cm).

Nuclear magnetic resonance spectroscopy:

"H-NMR spectra were recorded at frequencies of 400 / 500 / 700 MHz, ''B-NMR spectra were recorded at
a frequency of 128 MHz, broadband decoupled 'C-NMR spectra were recorded at frequencies of
101 /126 / 176 MHz and '°F spectra were recorded at a frequency of 376 MHz on Bruker ASCEND 400 /
AVANCE 500 / AVANCE 700 spectrometers, respectively. Chemical shifts are given in parts per million

(ppm) and referenced to the peak of the deuterated solvents if not indicated otherwise.’] Multiplicities are
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given in Hz and abbreviated as follows: singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m). COSY,
HSQC, HMBC and NOESY spectra were utilized to assign the signals to the corresponding atoms.

Mass spectrometry:

High resolution mass spectra (HRMS) were measured on a Micromass GCT TOF-EI or a Micromass ZQ

Single Quad ESI spectrometer.

Infrared Spectroscopy:

Infrared spectra were measured in solution on a Vektor 22 spectrometer by Bruker with a MKII Golden
Gate Single Reflection Diamant ATR-System. The intensities of the absorption bands were classified as

strong (s) and weak (w).

1.2. Quantum chemical calculations:

The calculations were performed with the Gaussian 16 revision C.01 suite* for the density functional
theory (DFT) calculations with the ORCA software package 5.0.35-61 for double-hybrid DFT (DH-DFT).
DFT was performed with the PBEO functional(”), 6-31G(d,p)® and GD3BJ emiperical dispersion in the gas
phase. DH-DFT was performed using the wPBEPP86 functional® and cc-pVDZ basis set!'?l in the gas
phase. Molecular orbital energies and isocountour plots were obtained based on the gas-phase ground state-
optimized structures using the PBEO functional. Excited-state calculations were performed using the double
hybrid (DH) wPBEPPS86 functional and were we first optimized the ground state at the wPBEPP86 level
and vertical excitations to excited states were calculated based on this ground state-optimized structure. All
calculations were submitted and processes using the Silico v5 software package!'!l, which incorporates a
number of publicly available software libraries, including: cclib!'?! for parsing of result files, VMDI'3 and

Tachyon!'# for 3D rendering and Open Babel!'>land Pybel!'¢! for the interconversion.

1.3.Photophysical properties
Sample preparation

Solution samples were prepared by dissolving the sample in the appropriate volume of HPLC grade or
spectral grade solvent and eventually diluting with micropipettes to the appropriate concentration (0.01 —
0.02 mM). Degassed samples were prepared by 3 freeze-pump-thaw cycles. Thin Film samples were spin-
coated from CHCI; solution (c=10-40mg mL"') on quartz or sapphire substrates on a Laurell
WS-650-Mz-23NPPB spin coater at 1000 RPM and dried at ambient temperature for 30 min. Thick film
samples were drop-casted from CHCI; solution (¢ =10 - 20 mg mL™") on preheated (50 °C) quartz or
sapphire substrates and dried at 50 °C for 10 min.

UV-Vis and Fluorescence spectroscopy:

Absorption spectra were recorded on a Shimadzu UV-2600 spectrophotometer in the indicated solvent. An
integration sphere was used for recording the absorption spectra of spin coated or drop casted films.
Extinction coefficients were determined by linear regression of the absorbance at five different
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concentrations (absorbance = 0.629 — 1.534). Steady-state emission spectra were recorded on a FS5
spectrofluorometer from Edinburgh instruments in the indicated solvent (¢ =0.02 mM) or as a drop-

caste / spin-coated film.

Steady-State and Time-Resolved Photoluminescence Measurements

Solution samples were investigated using a FS-5 instrument by Edinburgh Instruments equipped with a
xenon lamp and an EPL-375 picosecond laser source (A =375 nm) for steady state and time resolved
measurements, respectively. Film samples were investigated on a FLS-980 instrument by Edinburgh
Instruments equipped with a xenon lamp and a laser diode (Ae,c = 379 nm) and a Picoquant 800-D driver
driver for steady-state and time-resolved measurements, respectively. The film samples were mounted onto
a cold finger cryostat driven by a Mercury ITC controller from Oxford instruments (T =77 — 310 K) for
variable temperature measurements under air and vacuum. Time correlated single photon counting
(TCSPC) and multi-channel scaling (MCS) experiments were conducted to record photoluminescence
decays in the ns and pus regime, respectively. The corresponding decay curves were fitted to
(multi)exponential functions according to the least squares method to determine the lifetimes of the excited

states. If applicable, amplitude average lifetimes t,,, were calculated for multiexponential decays.[!”)

Photoluminescence Quantum Yields (PLQYS5):

Solution PLQY's were determined utilizing the optical dilute method!'®! in air saturated and degassed toluene
solutions using quinine sulfate in 0.5 M H,SO, (®,=54.6%!""1) as a standard. Four samples with
absorptions of ca. 0.05, 0.0375, 0.025 and 0.0125 were prepared and their PLQY's, ®p;, were determined
using the equation ®p =@ (A/A,)(I/1,)(ny/n,)?, where A, and A are absorption of reference and sample, I,
and I are emission intensity of reference and sample and n, and n are the refractive indices of reference
and sample solvent, respectively. Film PLQY's were determined using a FS-5 spectrometer from Edinburgh
Instruments equipped with a calibrated integration sphere (A®p. = 5%) as an average of 3 measurements

under air or N, atmosphere.
AEg; measurements:

The singlet and triplet state energies were determined from the onset values of the prompt fluorescence and
phosphorescence spectra at 77 K in glassy toluene. The singlet-triplet energy gap (AEsr) was estimated
from the difference in energy of the prompt fluorescence and phosphorescence spectra. Prompt fluorescence
spectra were measured from 1 ns after photoexcitation with an iCCD exposure time of 100 ns.
Phosphorescence spectra were measured from 1 ms after photoexcitation with an iCCD exposure time of
8.5 ms. The samples were excited by a femtosecond laser emitting at 343 nm (Orpheus-N, model: SP-06-
200-PP). Emission from the samples was focused onto a spectrograph (Chromex imaging, 250is
spectrograph) and detected on a sensitive gated iCCD camera (Stanford Computer Optics, 4Picos) having

sub-nanosecond resolution.
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Electrochemical Measurements:

Cyclic Voltammetry (CV) and Differential Pulse Voltammetry (DPV) analysis were performed on a
CHIEG620E potentiostat from CH Instruments. All measurements were performed in 0.1 M electrolytes of
tetrabutylammonium hexafluorophosphate ["BuyN]PF4 in CH,Cl, degassed by sparging with CH,Cl,
saturated N, gas. The measurement cell consisted of an Ag/Ag' reference electrode, a glassy carbon
working electrode and a platinum wire as counter electrode. The redox potentials are reported relative to a
saturated calomel electrode (SCE) utilizing the ferrocene/ferrocenium (Fc/Fc") redox couple (sublimed,
0.46 V vs SCE) as internal standard.??! The HOMO and LUMO values were extracted from the anodic /
cathodic DPV peak potentials according to Egomorumo = - (Eox / Ereq +4.8) V.21

1.4.Mesomorphic properties
Differential Scanning Calorimetry (DSC):

DSC measurements were performed on a DSC822¢ by Mettler Toledo in standardized 40 pL aluminum
crucibles and evaluated with the software STARe 14.0. Phase transition temperatures are given as onsets

of the corresponding peaks.

Polarizing Optical Microscopy (POM):

A polarizing optical microscope Olympus BX50 equipped with a variable temperature sample holder
LTS350 (control unit: TP39 and LNP, AT ==+ 1 K) by Linkam Scientific was used to investigate the
mesomorphic properties of our compounds. Micrographs were taken with a Zeiss Axiocam 105 color
camera module and the software ZEN core. The samples were investigated on regular glass slides and in

polyimide coated cells.

Wide (WAXS) and small angle (SAXS) X-ray diffraction:

For X-ray diffraction studies, the samples were sealed in glass capillaries supplied by Hilgenberg GmbH
(external diameter of 0.7 mm, wall thickness 0.01 mm). Two-dimensional X-ray diffraction (2D-WAXS
and 2D-SAXS) studies were carried out on a Bruker AXS Nanostar C equipped with a ceramic tube
generator (CuK, radiation, A = 1.5405 A, 1500 W) and a Bruker Vantec 500 detector. The diffractograms

were processed using SAXS software and calibrated to the diffraction pattern of silver behenate at 25 °C.
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2. Theoretical Calculations
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Figure S1: Isocontour plots of the HOMO and LUMO orbitals (isovalue = 0.02), frontier orbitals energy
diagram, difference density plots (isovalue = 0.02) calculated at the PBE0/6-31G(d,p) level in vacuum by
using TDA-DFT methodology and energies of the lowest singlet and triplet excite states for BON(OMe);
calculated at DH DFT using the wPBEPP86 functional and cc-pVDZ basis set in gas phase.
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Figure S2: Isocontour plots of the HOMO and LUMO orbitals, frontier orbitals ((isovalue = 0.02), energy
diagram, and difference density plots for BON-LC calculated at the TDA-DFT-PBE0/6-31G(d,p) level in

vacuum.
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3. Synthesis

The following literature known compounds were prepared according to literature procedures from

commercially available starting materials:

Table S1: Literature known compounds prepared for this study analog to the corresponding references.

|
F F CGHzBrF2|
(318.89 g mol™) Synthesis from 1-bromo-3,5-difluorobenzene
according to Ref. [11].122]
Br
3
Br
C6H5Br03
HO OH (205.01 g mol'™") Synthesis from 1-bromo-3,4,5-trimethoxybenzene

OH according to Ref. [9].[3]

7

Br

C42H77BFO3
709.98 g mol™
C12H250 OC42H5 ( g ) Synthesis from 7 according to Ref. [10].124]

OC42Hys

8
0o._.0
B
CagHggBOs
-1
(757.04 g mol™) Synthesis from 8 according to Ref. [9].[2%]
C12H250 OC12Hs5

OC2Ha5

9
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5-bromo-1-(4-(tert-butyl)phenoxy)-3-fluoro-2-iodobenzene (4):

C16H15BFF|O
i I (449.10 g mol™"

Fluorobenzene 3 (4.00 g, 12.54 mmol, 1.0 equiv.), 4-tert-butylphenol (1.88 g, 12.54 mmol, 1.0 equiv.) and
Cs,COs5 (4.09 g, 12.54 mmol, 1.0 equiv.) were suspended in anhydrous DMF (40 mL) and stirred at 80 °C
for 72 h. After cooling to r.t., deionized water (100 mL) was added and the mixture was extracted with
EtOAc (3 x 100 mL). The combined organic phase was washed with brine (100 mL) and dried over MgSO,.
Removal of the solvent under reduced pressure and purification via column chromatography (Eluent: PE)

afforded the desired product as colourless solid (2.78 g, 6.2 mmol, 49%).

'H-NMR (400 MHz, CDCLy): § = 1.34 (s, 9H, CH3), 6.70 (d, J = 1.8 Hz, 1H, 6-H), 6.95-7.00 (m, 3H, 2-H,
8-H), 7.38-7.43 (m, 2H, 3-H) ppm.

13C-NMR (126 MHz, CDCLy): 6 =31.59 (s, CH; ), 34.63 (s, C(CHs)3), 75.21 (d, J = 27.6 Hz, C-10), 113.77
(d,J=27.6 Hz, C-8), 116.27 (d,J = 3.1 Hz, C-6), 119.29 (s, C-2), 122.89 (d,J = 11.9 Hz, C-7) 127.18(s, C-
3), 148.11(s, C-4), 153.13 (s, C-1), 159.70 (d, J = 6.2 Hz, C-5), 163.02 (d, J = 248.4 Hz, C-9) ppm.

19F-NMR (376 MHz, CDCl;): § = -89.78 (d, J = 7.1 Hz) ppm.

FT-IR(ATR) V=2961.87 (w), 1447.18 (w), 1292.83 (w), 1268.02 (w), 550.55(w), 1574.45(s),
1507.18 (s), 1401.26 (s), 1214.94 (s), 1026.14 (s), 861.43 (s), 831.05 (s) cm.

HRMS (EI) m/z for C¢HsBrF1O* calculated: 450.9349 [M+H], found: 450.9345

3,6-dibromo-9-(5-bromo-3-(4-(tert-butyl)phenoxy)-2-iodophenyl)-9H-carbazole (5):

18

C28H21 Br3|NO
(754.10 g mol™)
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The precursor 4 (2.2 g, 4.9 mmol, 1.0 equiv.), dibromocarbazole (1.75 g, 5.4 mmol, 1.1 equiv.) and Cs,CO;
(1.76 g, 5.4 mmol, 1.1 equiv.) were suspended in anhydrous DMF (20 mL) and stirred at 80 °C for 72 h.
After cooling to r.t., deion. H,O (100 mL) was added and the mixture was extracted with EtOAc (3 x
100 mL). The combined organic phase was washed with deion. H,O (3 x 100 mL), brine (3 x 100 mL) and
dried over MgSO,. Removal of the volatiles under reduced pressure and subsequent column
chromatography on silica (gradient, PE to PE : CH,Cl, =20 : 1) afforded 7 as colourless solid (2.95 g,
3.91 mmol, 80%).

'H NMR (500 MHz, CDCLy): & = 1.37 (s, 9H, 18-H), 6.99 (d, J = 8.6 Hz, 2H, 8-H), 7.04 — 7.09 (m, 3H,
14—H and 5-H or 3-H), 7.27 (d, J= 2.1 Hz, 1H, 5-H or 3-H), 7.45 — 7.49 (m, 2H, 15-H), 7.54 (dd, J =
8.6, 1.9 Hz, 2H, 9-H), 8.22 (d, J= 1.9 Hz, 2H, 11-H).

13C NMR (101 MHz, CDCly): 8 = 31.6 (C-18), 34.7 (C-17), 91.8 (C-1), 112.1 (C-8), 113.8 (C-10), 119.5
(C-14), 120.5 (C-5 or C-3), 123.5 (C-4), 123.6 (C-11), 124.2 (C-12), 127.39 (C-15), 127.42 (C-5 or C-3),
129.8 (C-9), 139.5 (C-7), 142.4 (C-2), 148.5 (C-16), 152.9 (C-13), 160.5 (C-6).

FT-IR (ATR) V= 2961.75 (w), 1363.60 (w), 1108.39 (w), 1316.50 (w), 1172.15 (w), 1403.30 (w),
827.85 (w), 1022.24 (w), 732.30 (W), 546.62 (w), 1562.70 (s), 1505.79 (s), 1469.56(s), 1434.26 (s),
1402.91 (s), 1280.57 (s), 1255.88 (s), 1228.76 (s), 908.91 (s) cnr’!

HRMS (APCI) m/z for C,3H» Br;INO™ calculated: 753.8272, found: 753.8278
7,11,14-tribromo-2-(tert-butyl)-5-oxa-8b-aza-15b-borabenzo[a]naphtho[1,2,3-hi]aceanthrylene (6):

Br

O ngH1gBBr3NO
B (635.98 g mol™")
Br

Br

Under nitrogen atmosphere 5 (500 mg, 663.04 pmol, 1 equiv.) was dissolved in xylene (5 mL) and the
reaction mixture was cooled to -40 °C. Then, n-BuLi (0.29 mL, 729.35 pmol, 2.5 M in hexane, 1.1 equiv.)
was quickly added. The reaction mixture was warmed up to r.t and stirred at r.t. for 1 h whereby the
formation of a colourless precipitate could be observed. Then, BBr; (0.07 mL, 795.65 pmol, 1.2 equiv.)
was added to the reaction mixture at 0 °C and the precipitate redissolved. After stirring for at r.t. for 30 min,
diisopropylethylamine (0.24 mL, 1.46 mmol, 2.2 equiv.) was added, the mixture was heated to 140 °C and
stirred for 18 h. After that, deionized water (10 mL) and PE (5 mL) were added to quench the reaction. The

formed precipitate was treated in an ultrasonic bath for 5 min and then filtered off. The filter cake was
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washed with deionized H,O, MeOH, EtOH and PE (50 mL each) to afford the product as yellow solid
(203 mg, 319.2 umol, 48%).

"H-NMR (400 MHz, CDCl;, 323 K): 6 = 1.56 (s, 9H), 7.51 (s, 1H), 7.52 (d, J=7.9 Hz, 1H), 7.75 (dd,
J=8.9Hz, 2.2 Hz, 1H), 7.86 (dd, J=8.7 Hz, 2.5 Hz, 1H), 8.13 (d, J=8.9 Hz, 1H), 8.15 (d, J=1.5 Hz,
1H), 8.23 (d, J=2.1 Hz, 1H), 8.38 (d, /=19 Hz, 1H), 8.66 (d, J=2.6 Hz, 1H), 8.87 (d, J=1.9 Hz,
1H) ppm.

FT-IR (ATR) V=2954.43 (w), 1738.57 (w), 1577.86 (W), 1567.08 (w), 1388.45(w), 1247.02 (w),
1231.82 (w), 1210.31 (w), 821.93 (w), 732.89 (W), 569.89 (W) cm.

HRMS (EI) m/z for C,3HeBBr;NO* calculated: 637.9102 [M+H]*, found: 637.9105

Please note: The product 8 was not sufficiently soluble for *C and 2D NMR analysis. The identity and
purity were estimated from HRMS and "H-NMR analysis, respectively.

2-(tert-butyl)-7,11,14-tris(3,4,5-tris(dodecyloxy)phenyl)-5-o0xa-8b-aza-15b-
borabenzo[a]naphtho[1,2,3-hi]aceanthrylene (BON-LC):

C154H250BNO1g
(2286.50 g mol™)

BON-LC

The aromatic core 6 (30 mg, 47 umol, 1 equiv.), Cs,CO; (72 mg, 236 umol, 5 equiv.) and the
pinacolborolane 9 (125 mg, 165 umol, 3.5 equiv.) were suspended in a mixture of toluene (3 mL), EtOH
(1.5mL) and water (1.5 mL) and degassed for 30 min prior to adding Pd(PPhs); (8 mg, 7 umol,
0.15 equiv.). The mixture was subsequently heated to 105 °C and stirred for 18 h. Then, the reaction
mixture was cooled to r.t, diluted with toluene (20 mL) and the phases were separated. The organic phase
was washed with brine (1 x 10 mL) and dried over MgSO,. Column chromatography on silica gel (gradient:
PE to PE : DCM =2 : 1) and subsequent purification via preparative GPC afforded BON-LC as yellow
wax (45 mg, 47 pmol, 42%).
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'H-NMR (700 MHz, CD,CL,): 5 = 0.70-0.89 (m, 27H, CH,), 1.11-1.37 (m, 144H, CH.,), 1.39-1.54 (m,
30H, CH, and 38-H), 1.66-1.84 (m, 18H, O CH,CH,), 3.91-4.08 (m, 18H, OCH.,), 6.88 (s, 2H, 26-H), 6.91
(s, 2H, 30-H or 34-H), 6.97 (s, 2H, 30-H or 34-H), 7.35 (s, 1H, 6-H), 7.37 (d, J = 8.7 Hz, 1H, 12-H), 7.60—
7.81 (m, 2H, 11-H and 20-H or 21-H), 8.19 (s, 1H, 2-H), 8.30 (d, /= 8.8 Hz, 1H, 20-H or 21-H), 8.33 (s,
1H, 23-H), 8.50 (s, 1H, 15-H or 17-H), 8.72 (s, 1H, 9-H), 8.90 (s, 1H, 15-H or 17-H) ppm.

BC-NMR (176 MHz, CD,Cl,): 6 =13.91, 13.92,22.72,22.75,26.25,26.28,26.29,26.31,29.4, 29.5,29.57,
29.58,29.65,29.68,29.73,29.75,29.76, 29.78, 29.80, 29.84, 29.86, 29.87, 30.48, 30.53, 31.5, 31.97, 32.00,
34.5, 69.2, 69.3, 73.49, 73.51, 73.6, 105.6, 105.7, 106.1, 106.5, 108.0, 114.6, 117.4, 117.5, 119.1, 121.5,
122.4, 122.6, 124.3, 126.2, 127.3, 130.4, 131.3, 131.7, 135.5, 135.9, 136.0, 136.1, 136.9, 137.6, 137.8,
138.7,139.2, 142.3, 143.2, 145.1, 147.6, 153.61, 153.62, 153.8, 157.9, 159.3 ppm.

TB-NMR (128 MHz, C4Dy): 6 =27.7 ppm.

FT-IR (ATR) V=2954(s), 2921 (s), 2853 (s), 1618 (w), 1584 (w), 1570 (w), 1542 (w), 1505 (w),
1467 (w), 1433 (w), 1411 (w), 1380 (w), 1326 (w), 1271 (w), 1237 (s), 1188 (w), 1113 (s), 1012 (w),
956 (w), 887 (w), 816 (w), 755 (w), 723 (w), 625 (W), 575 (w) cm.

HRMS (APCI) m/z for Cy54H,50BNO1* calculated: 2286.9297 [M+H]" found: 2286.9291.
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4. NMR/ HRMS spectra and GPC traces
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spectrum (bottom, 126 MHz) of 4 in CDCls.
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Figure S4: '’F NMR spectrum (top, 376 MHz, inset signal in detail) of 4 in CDCl;.
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Figure S9: Low resolution mass spectrum of 4.
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Figure S10: High resolution mass spectrum of 4.
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Figure S11: Low resolution mass spectrum of 5.
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Figure S12: High resolution mass spectrum of 5.
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Figure S13: Low resolution mass spectrum of 6.
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Figure S14: High resolution mass spectrum of 6.
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Figure S15: Low resolution mass spectrum of BON-LC.
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Figure S16: High resolution mass spectrum of BON-LC.
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<Sample Information>

Sample Name
Sample ID
Method Filename
Batch Filename
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- JK_4629 Fki5
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- JK_4629 prep.icb

]
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Date Acquired - 21/06/2022 16:12:01 Acquired by - System Administrator
Date Processed : 21/06/2022 16:32:03 Processed by - System Administrator
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<Peak Table>
Detector A 280nm )
Peak# Ret. Time Area Height Area% Area/Height Width at 5% Height
1 9.314| 12507301 1208045 99.746 10.353 0.359
2 11.688 1680 116 0.013 14.520 0.330
3| 12144 27490 2654 0.219| 10.356 | 0.350|
[ 4| 13.050 2707 249 0.022] 10.849 0.316|
Total 12539178 1211064 100.000|

Figure S17: Analytical GPC report of BON-LC.
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5. Electrochemical Properties of the BON-LC
Table S2: HOMO and LUMO energies of the BON-LC extracted from DPV measurements and HOMO/
LUMO literature values of a similar B,O,N-PAH B-O-Cz for comparison.

Compound Enlt/ eV Enomo / €V Ered® / eV ELumo / €V
BON-LC 113 -5.930] -1.71 -3.09 [t}
B-0O-Cz[*] B -6.03 B -3.23

[a] referenced vs. standard calomel electrode in a N, saturated, 0.1 M solution of ["BuyN]PF¢ in CH,Cl, via Ferrocene/Ferrocenium
(Fc/Fc™) as internal standard (0.46 V vs SCERY) Eyreq = Epeax + (0.46 V — Eyp(Fc/Fc*). [b] The HOMO and LUMO values were

extracted from the anodic / cathodic DPV peak potentials according to Exomoumo = - (Eox / Ereq + 4.8) €V.21

a) —cv
] ——DPV

Current / a.u.
1

L] T L] T L] T L] T L]
-2 -1 0 1 2
Potential vs SCE / V

Figure S18: CV (black trace) and DPV (blue trace) of BON-LC recorded in a N, saturated, 0.1 M solution

of ["BuyN]PF4 in CH,Cl, vs. Ferrocene/Ferrocenium as internal standard (0.46 V vs SCE,!?% scan rate:

100 mV s, SCE = standard calomel electrode. 2%,
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6. Mesomorphic Properties

Figure S19: Textures obtained on the POM (crossed polarizers, sample sandwiched between two glass
slides) upon cooling of BON-LC from the isotropic melt: a) at 10 °C, cooling rate: 10 K min'; b) 60 °C,
cooling rate: 10 K min'; ¢) 120 °C, cooling rate: 10 K min-'; d) 140 °C, 1 K min’!, after shearing. The black

areas correspond to homeotropic alignment of the sample.

Table S3: Phase transition temperature 7'/ °C and corresponding enthalpies AH / kJ mol! of BON-LC
series during second heating (2" H) and cooling (2" C) cycles in the DSC measurements (heating/

cooling rates: 10 K min™).

T/°C T/°C

Phase A /igmoly PP A igmolty  Phase
2 | G 22 (5l Coly, 144.1 (7.2) I
21 C G 17 () @ Coly 144.8 (-7.2) I

[a]: Glass transition temperature determined as midpoint ISO from DSC experiments.
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Figure S20: DSC thermograms (heating/ cooling rate: 10 K min™') of BON-LC.

Table S4: XRD data of BON-LC.

Mesophase Lattice parameters g/ nm’! d/AW Miller indices

2.02 31.10 (10)

3.49 18.00 (17.96) (11)

4.03 15.59 (15.55) (20)

_ 5.35 11.74 (11.76) 1)

Coly, at 33°C @ _235_'912 A o -4 (10.37) (30)
p6mm :6 73 6.97 9.01 (8.98) (22)
p=5 7.27 8.64 (8.63) (31)

8.06 7.80 (7.78) (40)

14.17 [ 4.43 [¢] (halo)

18.00 [ 3.49 [¢] (n-m)

[a]: Calculated d values are given in parentheses, [b] reflection not observed, [c] values obtained from two component Lorentzian fit of the wide
angle regime.

a) b)
(10)

= =

k%) ®

c c

2 2

£ £

[y joy

o o

- i} )

(20)

Figure S21: a) WAXS diffractogram of BON-LC recorded at 33 °C with the 2D WAXS pattern shown
as inset. The red trace represents the fit of the wide-angle region with two Lorentzian functions (grey

dashed traces); b) SAXS diffractogram recorded at 33 °C with the 2D SAXS pattern shown as inset.
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7. Photophysical Properties
Table S5: Photophysical data of the BON-LC in dilute toluene solution, in a polystyrene film (PS film)

and in a neat film.

solvent " /nm o /m FWHM /nm  Stokes shift/cm! @/ /1S AEgr/
abs PL (FWHM /eV) (stokes shift/eV) au. ° eV
(0“(’)'2“;‘1‘;4) 448 466 23 (130) 862.2(106.9)  0.77 675  0.25
PS
(1 wt%) 454 467 45 (249) 613.2 (76.0) 090 985  nd.
neat 455 544 77 (327) 3595.7(4458) 039 3196  n.d.

Table S6: Solvatochromism and Solvatofluorochromism data of the BON-LC series in solvents of

different polarity.
methylcyclohexane Toluene THF CH,Cl, Butyronitrile
AT 33.90261 37.4061 40,7061 42,5061
Haps/ /}I’]I)I’Ln /XSE /ﬁﬁq /}\‘Ii];:’l /};;)an /XSE /};)an /Xﬁﬁl Ao/ mm
446 459 448 466 449 467 449 470 449 471

[a]: no E(30) value reported for methylcyclohexane. Other aliphatics have an E+(30) ~ 31 kcal - mol-!' and

this value is given as rough estimate for methylcyclohexane. [26]

Table S7: Fitting parameters of the triple/ double exponential fits of the TCSPC measurements of the

BON-LC in a polystyrene film (PS film) and in a neat film.

solvent T,/ ns A, /au. T,/ ns A, /au. T3/ ns Aj/aun.  T/ns  y*/au.
toluene
(0.02 mM) 6.75 24842.44 - - - - - 1.14
PS 5.59 86238.35 12.59 48965.41 64.52 4255.82 9.85 1.26
(1 wt%)
neat 25.92 14940.01 47.58 5781.71 - - 31.96 1.03
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Figure S22: Solution photophysics of BON-LC in degassed toluene (c =0.02 mM): a) steady-state
absorption (black trace) and emission (blue trace) (A, = 350 nm); b) luminescence decay (blue trace) with
monoexponential fit (red trace) and IRF (grey trace) in the ns range (A = 375 nm); ¢) solvatochromism in
different solvents (c=0.02 mM); d) solvatofluorochromism in different solvents (c=0.02 mM,
Aexe =350 nm) ; e) fluorescence (red trace), phosphorescence (blue trace) and corresponding onsets as S,

and T energies at 77K in a frozen toluene matrix (A, = 350 nm).
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Figure S23: Photophysics of BON-LC in a polystyrene (PS) film (c = 1 wt%): a) absorption (black trace)
and steady-state emission (blue trace, A... = 350 nm), inset shows the film under UV light; b) luminescence
decay (blue trace) with triexponential fit (red trace) and IRF (grey trace) in the ns range (A = 379 nm); ¢)
luminescence decay under air (black trace) and vacuum (blue trace) and IRF (grey trace) in the ps range
(Aexe = 379 nm); d) temperature dependent luminescence decay in the us range (Ao =379 nm); e)

temperature dependent steady-state photoluminescence (A.. = 350 nm).
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Figure S24: Photophysics of BON-LC in a spin coated film: a) steady-state absorption (black trace) and
emission (green trace) (A = 350 nm), inset shows the film under UV light; b) luminescence decay (blue

trace) with biexponential fit (red trace) and IRF (grey trace) in the ns range (Ayc = 379 nm).
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