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Materials. 2-Bromocarbazole (97%, Energy Chemical), 1, 4-Dibromobutane (97%,
Energy Chemical), 1,8-Dibromooctane (97%, Energy Chemical), 1,12-
Dibromododecane (97%, Energy Chemical), Tetrabutylammonium bromide (TBAB)
(99%, Energy Chemical), Dibenzo[b,d]furan-4-yl boronic acid (98%, Bidepharm),
Tetrakis(triphenylphosphine) palladium (99%, Energy Chemical), (R)-1,1'-Bi-2-
naphthol (98%, Energy Chemical), (S)-1,1'-Bi-2-naphthol (98%, Energy Chemical),

Sodium hydroxide(NaOH) (AR, Damao Chemical Reagent Factory), Sodium sulfate
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(NaSOy4) (AR, Tianjin Kemiou Chemical Reagent Co., Ltd.), Sodium carbonate
(NaCO3) (AR, Chron Chemical), Potassium carbonate(KCOs) (AR, Tianjin Kemiou
Chemical Reagent Co., Ltd.), Potassium iodide(KI) (AR, Tianjin Kemiou Chemical
Reagent Co., Ltd.), Acetone (AR, Fuyu Chemical), E7 (AR, Hecheng Display), 2-
Methyl-1,4-phenylene bis(4-(((4-(acryloyloxy)butoxy)carbonyl)oxy)benzoate) (LC-
242) (97%, Energy Chemical), 2,2-Dimethoxy-2-phenylacetophenone (DMPA) (98%,
Energy Chemical) were directly used without any treatment. Toluene was refluxed with

metal sodium and distilled before used.

Instruments and Measurements.

The 'H NMR and '3C NMR experiments were carried out on a Bruker ARX400
spectrometer using deuterated chloroform (CDCl;) as solvent and tetramethylsilane
(TMS) as internal standard (frequency: 400 MHz). Matrix assisted laser desorption
ionization tandem flight time mass spectrometry (MALDI-TOF) were determined on a
Bruker Daltonics BIFLEX III MALDI-TOF analyzer. Fourier transform infrared
spectroscopy (FTIR) spectra were determined by a PE Spectrum on FTIR spectrometer
under the powder state. Differential scanning calorimetry (DSC) experiments was
performed on TA DSC Q100 calorimeter. UV-vis absorption spectra were measured by
Cary 60 with the Flashing xenon lamp as the light source. Emission spectra were
obtained using spectrofluorometer F-4600 with 1 cm quartz cuvettes. The UV
irradiation light source is a hand-held ultraviolet lamp of 365 nm UV LED (FUWO,

FUV-6BK 800 Wm>2). Phosphorescence lifetime data were obtained on Horiba



Deltaflex equipped with a microsecond flash-lamp and analyzed by DAS6 Analysis.
The LC texture of the sample was investigated under polarized optical microscopy
(Leica DMLM-P) with hot stage (Mettler FP82HT). 1D WAXD curves were recorded
on a Bruker D8 Advance diffractometer. Circularly polarized luminescent spectra were
measured with JASCO CPL-200, and circular dichroism (CD) spectra were obtained
with JASCO J-1500. The thin films were prepared by spin coating the solution of 15

mg/mL in toluene with 2.5 kr/min.

Computational Details:

Density functional theory (DFT) and Time-dependent DFT methods were used to
optimize the geometric structure of ground state and excited state. The B3LYP!-2 hybrid
functional and 6-31g* basis set® were used in all calculations. All the calculations were
performed using the Gaussian 09 program.* All theoretical calculation diagrams were

drawn by VMD 1.9.4% and Multiwfn 3.7 programs.®
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Figure S1. 'HNMR of (R/S)-B-n-CzO. (a) (R)-B-4-CzO, (b) (S)-B-4-CzO, (c) (R)-B-8-
CzO, (d) (S)-B-8-CzO, (e) (R)-B-12-CzO and (f) (S)-B-12-CzO; the coupling
constants, integration, chemical shift of "H NMR data of (R/S)-B-n-CzO. (g) (R)-B-4-
CzO, (h) (S)-B-4-CzO, (i) (R)-B-8-CzO, (j) (S)-B-8-CzO, (k) (R)-B-12-CzO and (1)
(S)-B-12-CzO.
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Figure S2. 13C NMR of (R/S)-B-n-CzO. (a) (R)-B-4-CzO, (b) (S)-B-4-CzO, (¢) (R)-B-
8-CzO0, (d) (S)-B-8-CzO, (e) (R)-B-12-CzO and (f) (S)-B-12-CzO; the chemical shift
of BC NMR of (R/S)-B-n-CzO. (g) (R)-B-4-CzO, (h) (S)-B-4-CzO, (i) (R)-B-8-CzO,
() (S)-B-8-CzO, (k) (R)-B-12-CzO and (1) (S)-B-12-CzO.
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Figure S3. UV-Vis absorption of (R/S)-B-n-CzO in solution (a) and film (b).
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Figure S4. (a, b) CD spectra of (R/S)-B-n-CzO in solution (a) and film (b); (c, d) CPL
spectra of (R/S)-B-n-CzO in solution (¢) and film (d).
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Figure S5. (a) CPL spectra of different concentrations of doped LC-242; (b-g) CPL
spectra and gy, of (b) P-(R)-B-4-CzO, (¢) P-(R)-B-8-CzO, (d) P-(R)-B-12-CzO, (e) P-
(S)-B-4-CzO, (f) P-(S)-B-8-CzO, (g) P-(S)-B-12-CzO.
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Figure S6. Phosphorescence emission spectra of P-(R/S)-B-n-CzO recorded with an L-
CPF or R-CPF.

Left-handed N*-LC

(@)

Figure S7. POM images of N*-LC films including (a) S5wt% (R)-B-4-CzO and (b) 5wt%
(S)-B-4-CzO at room temperature.
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Figure S8. (a) Emission spectra of (R/S)-B-n-CzO-5%@E7; (b-g) the POM images of
the mixture containing (b) (R)-B-4-CzO-5%@E7, (c) (R)-B-8-CzO-5%@E7, (d) (R)-
B-12-CzO-5%@ET7, (e) (S)-B-4-CzO-5%@E7, (f) (S)-B-8-CzO-5%@E7, (g) (S)-B-
12-CzO-5%@ET7.
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Figure S9. (a) CD spectra, (b) CPL spectra, (c) gum values of the (R/S)-B-n-CzO-
5%@E7, (d) CPL spectra of different concentrations of doped E7.
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Figure S10. (a-f) CPL spectra and gy, of (a) (R)-B-4-CzO-5%@E7, (b) (R)-B-8-CzO-
5%@E7, (c) (R)-B-12-CzO-5%@E7, (d) (S)-B-4-CzO-5%@E7, (e) (S)-B-8-CzO-
5%@E7, (f) (S)-B-12-CzO-5%@E7.
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Figure S11. Images of Grandjean-Cano wedge cells (crossed polarizers) showing
Grandjean steps (lines) of (a) (R)-B-4-CzO-5%@ZE7, (b) (S)-B-4-CzO-5%@E7, (c)
(R)-B-8-CzO-5%@E7, (d) (S)-B-8-CzO-5%@E7, (e) (R)-B-12-CzO-5%@E7, (f) (S)-
B-12-CzO-5%@ET.

Table 1. Helical Pitch (p) Values (um) and HTP (B) values (um') of (R/S)-B-n-CzO-
5%@ET.

s/pum p/um B/pum!
(R)-B-4-CzO-5%@E7 400.00 4.00 19.10
(S)-B-4-CzO-5%@E7 361.54 6.40 11.92
(R)-B-8-CzO-5%@E7 150.00 1.95 4327
(S)-B-8-CzO-5%@E7 126.46 1.89 44.48
(R)-B-12-CzO-5%@E7 165.23 2.30 40.13
(S)-B-12-CzO-5%@E7 123.08 2.40 38.48
— (R)-B-12-Cz0O
(8)-B-12-C20

20 ()



Figure S12. Powder XRD pattern of solid powder (R/S)-B-12-CzO.
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Figure S13. Emission spectra of binaphthol (a), (R)-B-12-CzO (b) and (S)-B-12-CzO
(c) in THF and THF/water mixtures with varied volume fraction of water (%).

(@ (b) (© (d) (e)
Figure S14. POM images of N*-LC films including (a) 1wt%, (b) 2.5wt%, (c) Swt%,
(d) 7.5wt%, (e) 10wt% P-(R)-B-4-CzO.

References

1. C.Lee, W. Yang, R.G. Parr. Phys. Rev. B., 1988, 37,785.

A. D. Becke. J. Chem. Phys., 1993, 98, 5648.

R. Krishnan, J. S. Binkley, R. Seeger, and J. Pople. J. Comput. Chem., 1980, 72, 650.

Gaussian 09. M. J. Frisch, G. W. Trucks, H. B. Schlegel, G. E. Scuseria, M. A. Robb, J. R. Cheeseman, G.
Scalmani, V. Barone, G. A. Petersson, H. Nakatsuji, X. Li, M. Caricato, A. V. Marenich, J. Bloino, B. G.

Pl o

Janesko, R. Gomperts, B. Mennucci, H. P. Hratchian, J. V. Ortiz, A. F. Izmaylov, J. L. Sonnenberg, Williams,

F. Ding, F. Lipparini, F. Egidi, J. Goings, B. Peng, A. Petrone, T. Henderson, D. Ranasinghe, V. G. Zakrzewski,

J. Gao, N. Rega, G. Zheng, W. Liang, M. Hada, M. Ehara, K. Toyota, R. Fukuda, J. Hasegawa, M. Ishida, T.

Nakajima, Y. Honda, O. Kitao, H. Nakai, T. Vreven, K. Throssell, J. A. Montgomery Jr., J. E. Peralta, F.
15



Ogliaro, M. J. Bearpark, J. J. Heyd, E. N. Brothers, K. N. Kudin, V. N. Staroverov, T. A. Keith, R. Kobayashi,
J. Normand, K. Raghavachari, A. P. Rendell, J. C. Burant, S. S. Iyengar, J. Tomasi, M. Cossi, J. M. Millam, M.
Klene, C. Adamo, R. Cammi, J. W. Ochterski, R. L. Martin, K. Morokuma, O. Farkas, J. B. Foresman, D. J.
Fox. Gaussian, Inc., Wallingford CT, 2010.

5. W. Humphrey, A. Dalke, and K. Schulten, J. Mol. Graphics, 1996, 14, 33.

6. T.Lu, andF. Chen, J. Comput. Chem., 2012, 33, 580.

16



