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EXPERIMENTAL
Characterization 
Optical rotation was measured with RUDOLPH Autopol IV. FT-IR spectra were performed on a VERTEX 70 spectrometer at 4 cm-1 resolution by averaging over 16 scans. The 1H NMR spectra were taken on an INOVA-400 spectrometer in DMSO-d6 or CDCl3 using tetramethylsilane (TMS) as an internal standard at room temperature. Elemental analysis was measured on a Vario EL III instrument. DSC measurements were conducted on a DSC 2010 under nitrogen at 10 °C min-1. Mass spectra (MS) were measured with Ultraflextreme MALDI TOF/TOF spectroscope. The POM images of the target compounds were taken using a CPV-900C polarization microscope fitted with a Linkam LTS420 hot stage. The transition temperatures reported in this paper were the peak values of the transition on DSC traces. SAXS patterns were taken using an X-ray scattering instrument (SAXSess mc2, Anton Paar) equipped with line collimation and a 2200 W sealed-tube X-ray generator (Cu-Kα, λ = 0.154 nm).
Chemicals 

Materials. Heptadecafluoro-1-iodooctane (≥98%) was purchased from Aladdin Industial Co., Ltd. Methyl (R)-(+)-lactate and methyl (S)-(-)-lactate (≥98%)was purchased from Beijing HWRK Chem. Co., Ltd. L(+)-Lactic acid and D(-)-lactic acid (≥98%) was purchased from 9 Ding chemistry (Shanghai) Co., Ltd. 1-Hexanol was purchased from Shanghai Macklin Biochemical Co., Ltd.  N,N-Dicyclohexylcarbodiimide (DCC) (≥99%) was purchased from Shanghai Titan scientific Co., Ltd. 4-Dimethylaminopyridine(DMAP) (≥99%) was purchased from Adamas Reagent Co.,Ltd. Triphenyl phosphine (PPh3) (≥98%) was purchased from Sinopharm Chemical Reagent Co., Ltd. Diethyl azodicarboxylate (DEAD) was purchased from Shanghai Darui Fine Chemical Co., Ltd. Tetrahydrofuran (THF) was obtained from Chinasun Specialty Products Co., Ltd. Before use, THF was treated with sodium and then redistilled. Ethanol, chloroform-D (CDCl3), and dimethyl sulfoxide-d6 (DMSO-d6) were purchased from Sinopharm Chemical Reagent Co., Ltd. Palladium on carbon hydrogenation (Pd/C, 10 wt%) was purchased from Sinopharm Chemical Reagent Co., Ltd.

Synthesis of 4'-perfluorooctyl-1,1'-biphenyl-4-carboxylic acid (3)
4-Iodobiphenyl-4ʹ-carboxylic acid (8.0 g, 24.7 mmol) and Cu powder (4.7 g, 74.1 mmol) in anhydrous DMSO (400.0 mL), heptadecafluoro-1-iodooctane (16.2 g, 29.6 mmol) was added under N2 and the mixture was stirred at 110 ℃ for 3 h. After filtration, the filtrate was added with water and acidified with hydrochloric acid to precipitate a white solid. After filtration and washing with water, the white solid was recrystallized using anhydrous ethanol. Yield: 7.1 g (46.4%). FT-IR (max: 2935, 1735, 1679, 1610, 1504, 1299, 1196, 1149, 939, 876, 837 cm-1. 1H NMR (H (400 MHz, DMSO-d6; TMS):  7.55 (d, J = 8.2 Hz, 2H, ArH), 7.80 (d, J = 8.2 Hz, 2H, ArH), 7.86 (d, J = 8.2 Hz, 2H, ArH), 8.02 (d, J = 8.2 Hz, 2H, ArH), 13.2 (s, 1H, -COOH) ppm. MS m/z (rel. int.): 616 (M+, 100). Elemental analysis: calculated (for C21H9F17O2), C 40.93, H 1.47%; found, C 41.37, H 1.39%.

Synthesis of compound (R,R)-6
Compound 4 (3.4 g, 12.5 mmol) and n-hexyl (R)-lactate  (2.2 g, 12.5 mmol), DCC (3.4 g, 16.3 mmol), catalytic DMAP and dry THF (100.0 ml) were stirred under N2 at room temperature for 12 h. After filtration, the solvent was evaporated on a rotary evaporator. The residue was purified by column chromatography on silica gel using petroleum ether (b.p. 60-90 ºC)/ethyl acetate (20/1) as the elucent to give compound (R,R)-5 as colorless oil. Yield: 3.5 g (65.3%). Then, compound (R,R)-5 and catalytic Pd/C (10 wt%) were added in anhydrous ethanol under H2 and reflux. After removing the benzyl group and filtration, the filtrates were evaporated to give compound (R,R)-6 as light yellow oil. Yield: 2.7 g (98.2%).  FT-IR (max: 3424, 2960, 1735, 1504, 1451, 1213, 1137, 1093, 1052, 953, 830 cm-1. 1H NMR (H (400 MHz, DMSO-d6; TMS):  0.85 (t, J = 6.5 Hz, 3H, CH3), 1.22–1.54 (m, 8H, aliphatic hydrogens), 1.42 (d, J = 7.1 Hz, 3H, -CHCH3), 1.50 (d, J = 6.7 Hz, 3H, -CHCH3), 4.21 (t, J = 6.5 Hz, 2H, RCH2O), 4.79 (q, J = 6.8 Hz, 1H, -CHCH3), 5.08 (q, J = 6.9 Hz, 1H, -CHCH3), 6.65 (d, J = 8.7 Hz, 2H, ArH), 6.72 (d, J = 8.9 Hz, 2H, ArH), 9.01 (s, 1H, -OH) ppm. MS m/z (rel. int.): 361 (M++Na, 100). Elemental analysis: calculated (for C18H26O6), C 63.89, H 7.74%; found, C 63.57, H 8.02%. 
Characterization of compound (S,S)-6
 FT-IR (max: 3424, 2960, 1735, 1504, 1451, 1213, 1137, 1093, 1052, 953, 830 cm-1. 1H NMR (H (400 MHz, DMSO-d6; TMS):  0.85 (t, J = 6.7 Hz, 3H, CH3), 1.26–1.53 (m, 8H, aliphatic hydrogens), 1.43 (d, J = 7.0 Hz, 3H, -CHCH3), 1.50 (d, J = 6.7 Hz, 3H, -CHCH3), 4.01 (t, J = 6.5 Hz, 2H, RCH2O), 4.83 (q, J = 6.6 Hz, 1H, -CHCH3), 5.08 (q, J = 6.9 Hz, 1H, -CHCH3), 6.65 (d, J = 8.8 Hz, 2H, ArH), 6.72 (d, J = 9.2 Hz, 2H, ArH), 9.00 (s, 1H, -OH) ppm. MS m/z (rel. int.): 361 (M++Na, 100). Elemental analysis: calculated (for C18H26O6), C 63.89, H 7.74%; found, C 63.67, H 7.93%. 
Characterization of compound (S,R)-6
FT-IR (max: 3424, 2959, 1735, 1504, 1451, 1213, 1137, 1093, 1052, 953, 830 cm-1. 1H NMR (H (400 MHz, DMSO-d6; TMS):  0.84 (t, J = 6.6 Hz, 3H, CH3), 1.30–1.53 (m, 8H, aliphatic hydrogens), 1.40 (d, J = 7.0 Hz, 3H, -CHCH3), 1.49 (d, J = 6.7 Hz, 3H, -CHCH3), 4.07 (t, J = 6.2 Hz, 2H, RCH2O), 4.78 (q, J = 6.6 Hz, 1H, -CHCH3), 5.08 (q, J = 7.0 Hz, 1H, -CHCH3), 6.64 (d, J = 8.7 Hz, 2H, ArH), 6.72 (d, J = 8.8 Hz, 2H, ArH), 9.00 (s, 1H, -OH) ppm. MS m/z (rel. int.): 361 (M++Na, 100). Elemental analysis: calculated (for C18H26O6), C 63.89, H 7.74%; found, C 63.72, H 7.87%.

Characterization of compound (R,S)-6
FT-IR (max: 3424, 2963, 1735, 1504, 1451, 1213, 1137, 1093, 1052, 953, 830 cm-1. 1H NMR (H (400 MHz, DMSO-d6; TMS):  0.84 (t, J = 6.7 Hz, 3H, CH3), 1.23–1.54 (m, 8H, aliphatic hydrogens), 1.43 (d, J = 7.1 Hz, 3H, -CHCH3), 1.51 (d, J = 6.7 Hz, 3H, -CHCH3), 4.09 (t, J = 6.3 Hz, 2H, RCH2O), 4.76 (q, J = 6.6 Hz, 1H, -CHCH3), 5.05 (q, J = 6.9 Hz, 1H, -CHCH3), 6.65 (d, J = 8.8 Hz, 2H, ArH), 6.73 (d, J = 8.8 Hz, 2H, ArH), 9.02 (s, 1H, -OH) ppm. MS m/z (rel. int.): 361 (M++Na, 100). Elemental analysis: calculated (for C18H26O6), C 63.89, H 7.74%; found, C 64.10, H 7.64%.

Synthesis of compound (R)-7
4-(Benzyloxy) phenol (4.0 g, 20.0 mmol), n-hexyl (S)-lactate (3.4 g, 20.0 mmol) and PPh3 (5.8 g, 22.0 mmol) was dissolved in dry THF (100 ml) at 0 (C. Then, DEAD (3.8 g, 22.0 mmol) was dropped into the reaction mixture. 10 h later, the reaction mixture was filtered and the filtrate was evaporated on a rotary evaporator. The residue was purified by column chromatography on silica gel using petroleum ether (b.p. 60-90 ºC)/ethyl acetate (20/1) as the eluent to give a colorless oil. Yield: 6.1 g (85.7%). The oil and catalytic amount of Pd/C (10 wt%) was added in anhydrous ethanol under N2. The benzyl group was removed under H2 and reflux. After removing the benzyl group and filtration, the filtrates were evaporated to give compound (R)-7. Yield: 4.5 g (97.9%). FT-IR (max: 3422, 2956, 1735, 1513, 1451, 1213, 1137, 1098, 1045, 830 cm-1. 1H NMR (H (400 MHz, DMSO-d6; TMS):  0.87 (t, J = 6.5 Hz, 3H, CH3), 1.26–1.61 (m, 6H, aliphatic hydrogens), 1.61 (d, J = 6.7 Hz, 3H, -CHCH3), 4.22 (t, J = 5.1 Hz, 2H, RCH2O), 4.72 (q, J = 6.8 Hz, 1H, -CHCH3),  6.75 (d, J = 9.1 Hz, 2H, ArH), 6.82 (d, J = 9.0 Hz, 2H, ArH), 9.00 (s, 1H, -OH) ppm. MS m/z (rel. int.): 289 (M++Na, 100), 273 (C6H13OOCCHCH3OC4H6++Na, 20.4), 266 (M+, 21.5). Elemental analysis: calculated (for C15H22O4), C 67.64, H 8.33%; found, C 67.38, H 8.62%. 

Characterization of compound (S)-7
FT-IR (max: 3423, 2956, 1735, 1513, 1450, 1213, 1137, 1098, 1041, 831 cm-1. 1H NMR (H (400 MHz, DMSO-d6; TMS):  0.87 (t, J = 6.2 Hz, 3H, CH3), 1.26–1.59 (m, 6H, aliphatic hydrogens), 1.59 (d, J = 6.8 Hz, 3H, -CHCH3), 4.14 (t, J = 4.9 Hz, 2H, RCH2O), 4.66 (q, J = 6.7 Hz, 1H, -CHCH3),  6.71 (d, J = 9.0 Hz, 2H, ArH), 6.75 (d, J = 9.0 Hz, 2H, ArH), 9.02 (s, 1H, -OH) ppm. MS m/z (rel. int.): 289 (M++Na, 100), 273 (C6H13OOCCHCH3OC4H6++Na, 52.2), 266 (M+, 9.6). Elemental analysis: calculated (for C15H22O4), C 67.64, H 8.33%; found, C 67.42, H 8.71%. 
Synthesis of compound (R)-1
A typical synthetic procedure for the liquid crystals was shown as follow. Compound 3 (1.0 g, 1.6 mmol), (R)-7 (432 mg, 1.6 mmol), N,Nʹ-dicyclohexylcarbodiimide (401 mg, 1.9 mmol), catalytic DMAP and dry THF (50.0 ml) were stirred under N2 at room temperature for 12 h. The mixture was filtered and the residue was washed with THF. The collected filtrates were evaporated on a rotary evaporator. The residue was purified by column chromatography on silica gel using petroleum ether (b.p. 60-90 ºC)/ethyl acetate (20/1) as the eluent and recrystallized from acetone/methanol to give 416 mg of white solid. Yield: 32.6%.  [(]D20 = 14.4 (C=1.0, CH3Cl). FT-IR (max: 2960, 1765, 1736, 1610, 1509, 1454, 1299, 1197, 1148, 1134, 1076, 1053, 945, 870, 826 cm-1. 1H NMR (H (400 MHz, CDCl3; TMS):  0.88 (t, J = 6.8 Hz, 3H, CH3), 1.28–1.60 (m, 6H, aliphatic hydrogens), 1.64 (d, J = 6.7 Hz, 3H, -CHCH3), 4.17 (t, J = 4.8 Hz, 2H, RCH2O), 4.75 (q, J = 6.7 Hz, 1H, -CHCH3),  6.94 (d, J = 8.9 Hz, 2H, ArH), 7.14 (d, J = 8.9 Hz, 2H, ArH), 7.73 (d, J = 8.6 Hz, 2H, ArH), 7.76 (d, J = 8.1 Hz, 2H, ArH), 7.92 (d, J = 8.2 Hz, 2H, ArH),  8.29 (d, J = 8.2 Hz, 2H, ArH) ppm. MS m/z (rel. int.): 887 (M++Na, 100). Elemental analysis: calculated (for C39H33F17O7), C 50.01, H 3.38%; found, C 50.35, H 3.50%. 

Characterization of compound (S)-1
[(]D20 =  -16.7 (C=1.0, CH3Cl). FT-IR (max: 2960, 1765, 1736, 1610, 1509, 1454, 1299, 1197, 1148, 1134, 1076, 1053, 945, 870, 827 cm-1. 1H NMR (H (400 MHz, CDCl3; TMS):  0.89 (t, J = 6.7 Hz, 3H, CH3), 1.28–1.63 (m, 6H, aliphatic hydrogens), 1.66 (d, J = 6.5 Hz, 3H, -CHCH3), 4.21 (t, J = 4.7 Hz, 2H, RCH2O), 4.71 (q, J = 6.8 Hz, 1H, -CHCH3),  6.97 (d, J = 8.9 Hz, 2H, ArH), 7.32 (d, J = 8.7 Hz, 2H, ArH), 7.64 (d, J = 8.6 Hz, 2H, ArH), 7.76 (d, J = 8.0 Hz, 2H, ArH), 8.02 (d, J = 8.2 Hz, 2H, ArH),  8.27 (d, J = 8.1 Hz, 2H, ArH) ppm. MS m/z (rel. int.): 887 (M++Na, 100). Elemental analysis: calculated (for C39H33F17O7), C 50.01, H 3.38%; found, C 49.88, H 3.81%.
Characterization of compound (R,R)-2

[(]D20 =  24.6 (C=1.0, CH3Cl). FT-IR (max: 2959, 1753, 1735, 1610, 1508, 1456, 1298, 1196, 1148, 1135, 1083, 1052, 943, 871, 820 cm-1.  1H NMR (H (400 MHz, CDCl3; TMS):  0.85 (t, J = 6.5 Hz, 3H, CH3), 1.26–1.54 (m, 8H, aliphatic hydrogens), 1.45 (d, J = 6.9 Hz, 3H, -CHCH3), 1.58 (d, J = 6.6 Hz, 3H, -CHCH3), 4.08 (t, J = 4.8 Hz, 2H, RCH2O), 5.09 (q, J = 6.6 Hz, 1H, -CHCH3), 5.14 (q, J = 6.9 Hz, 1H, -CHCH3), 6.99 (d, J = 8.7 Hz, 2H, ArH), 7.22 (d, J = 8.6 Hz, 2H, ArH), 7.60 (d, J = 8.0 Hz, 2H, ArH), 7.90 (d, J = 8.1 Hz, 2H, ArH), 7.97 (d, J = 8.2 Hz, 2H, ArH),  8.19 (d, J = 8.0 Hz, 2H, ArH) ppm. MS m/z (rel. int.): 959 (M++Na, 100), 599 (C8F17C6H4C6H4CO+, 24). Elemental analysis: calculated (for C39H33F17O7), C 50.01, H 3.55%; found, C 49.75, H 3.79%.

Characterization of compound (S,S)-2

[(]D20 =  -24.8 (C=1.0, CH3Cl). FT-IR (max: 2959, 1753, 1735, 1610, 1508, 1456, 1298, 1196, 1148, 1135, 1082, 1052, 942, 871, 828 cm-1.  1H NMR (H (400 MHz, CDCl3; TMS):  0.85 (t, J = 6.5 Hz, 3H, CH3), 1.26–1.54 (m, 8H, aliphatic hydrogens), 1.45 (d, J = 6.9 Hz, 3H, -CHCH3), 1.58 (d, J = 6.6 Hz, 3H, -CHCH3), 4.08 (t, J = 4.8 Hz, 2H, RCH2O), 5.09 (q, J = 6.6 Hz, 1H, -CHCH3), 5.14 (q, J = 6.9 Hz, 1H, -CHCH3), 6.99 (d, J = 8.7 Hz, 2H, ArH), 7.22 (d, J = 8.6 Hz, 2H, ArH), 7.60 (d, J = 8.0 Hz, 2H, ArH), 7.90 (d, J = 8.1 Hz, 2H, ArH), 7.97 (d, J = 8.2 Hz, 2H, ArH),  8.19 (d, J = 8.0 Hz, 2H, ArH) ppm. MS m/z (rel. int.): 959 (M++Na, 100). 599 (C8F17C6H4C6H4CO+, 1.5). Elemental analysis: calculated (for C39H33F17O7), C 50.01, H 3.55%; found, C 49.61, H 3.82%.

Characterization of compound (S,R)-2
[(]D20 =  -6.7 (C=1.0, CH3Cl). FT-IR (max: 2959, 1753, 1735, 1610, 1508, 1456, 1298, 1196, 1148, 1135, 1082, 1052, 942, 871, 829 cm-1.  1H NMR (H (400 MHz, CDCl3; TMS):  0.83 (t, J = 6.6 Hz, 3H, CH3), 1.24–1.53 (m, 8H, aliphatic hydrogens), 1.42 (d, J = 6.9 Hz, 3H, -CHCH3), 1.57 (d, J = 6.5 Hz, 3H, -CHCH3), 4.09 (t, J = 4.3 Hz, 2H, RCH2O), 5.04 (q, J = 6.6 Hz, 1H, -CHCH3), 5.11 (q, J = 6.9 Hz, 1H, -CHCH3), 6.99 (d, J = 8.8 Hz, 2H, ArH), 7.23 (d, J = 8.8 Hz, 2H, ArH), 7.85 (d, J = 8.0 Hz, 2H, ArH), 8.00 (d, J = 8.1 Hz, 2H, ArH), 8.05 (d, J = 8.0 Hz, 2H, ArH),  8.24 (d, J = 8.1 Hz, 2H, ArH) ppm. MS m/z (rel. int.): 959 (M++Na, 100), 599 (C8F17C6H4C6H4CO+, 7.3). Elemental analysis: calculated (for C39H33F17O7), C 50.01, H 3.55%; found, C 50.01, H 3.83%.

Characterization of compound (R,S)-2
 [(]D20 = 7.2 (C=1.0, CH3Cl). FT-IR (max: 2960, 1754, 1736, 1610, 1509, 1454, 1297, 1197, 1148, 1134, 1078, 1053, 945, 870, 827 cm-1.  1H NMR (H (400 MHz, CDCl3; TMS):  0.83 (t, J = 6.7 Hz, 3H, CH3), 1.26–1.54 (m, 8H, aliphatic hydrogens), 1.47 (d, J = 6.8 Hz, 3H, -CHCH3), 1.61 (d, J = 6.6 Hz, 3H, -CHCH3), 4.10 (t, J = 4.5 Hz, 2H, RCH2O), 4.99 (q, J = 6.7 Hz, 1H, -CHCH3), 5.09 (q, J = 7.1 Hz, 1H, -CHCH3), 6.98 (d, J = 8.7 Hz, 2H, ArH), 7.31 (d, J = 8.9 Hz, 2H, ArH), 7.85 (d, J = 8.0 Hz, 2H, ArH), 8.02 (d, J = 8.2 Hz, 2H, ArH), 8.09 (d, J = 8.0 Hz, 2H, ArH),  8.27 (d, J = 8.2 Hz, 2H, ArH) ppm. MS m/z (rel. int.): 959 (M++Na, 100), 599 (C8F17C6H4C6H4CO+, 11.4). Elemental analysis: calculated (for C39H33F17O7), C 50.01, H 3.55%; found, C 49.78, H 3.58%.
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