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Experimental Section

General procedures. (R)- , (S)-1, 1’- bi (2-naphthol) (99%ee) and its racemate were obtained from Acros. Ethyl 11-bromo undecanoate were prepared by esterification of 11-bromounndecanoic acid with ethanol in toluene with dense sulfuric acid as catalyst. Other major chemicals were also obtained from Acros. 
NMR spectra were obtained using Bruker-DMX300 spectrometers (1H, 300MHz in CDCl3); the chemical shift references were as follows: (1H) TMS, 0.0 ppm (CDCl3); (13C) CDCl3, 69.5 ppm (CDCl3). 
IR spectra were obtained using the FT instrument BRUKER-TENSOR.
UV-vis absorption spectra were recorded at ambient temperature in 10-mm-path-length quartz cell using SHIMADZU-UV-1601PC spectrophotometer.
MALDI-TOF mass spectra were measured on a Brucker BIFLEXIII instrument with CCA as matrix by Institute of Chemistry.
Elemental analyses were performed by the Analytical Laboratory of the Institute.

Optical rotations were measured with AA-10R at ambient temperature.

X-ray Crystallography. Crystals of rac-2 were grown from acetone─ethyl acetate solution by evaporation of solvent. Crystal structure was determined by the instrument RIGAKU RAXI RAPID IP.
Isotherms (π-A) measurement. The π-A isotherms of S- and rac-2 were performed using a KSV minitrough LB system (KSV Instruments, Helsinki, Finland) equipped with computer controls. S- and rac-2 were dissolved in chloroform with the concentration of 1.32 × 10-4 mol/dm3. After this, 15 min were allowed for solvent evaporation, and then the monolayer was compressed at a typical rate of 10mm(min-1. All isotherms were measured three times at room temperature (20˚C) and found to be reproducible. 
Synthesis:

Diethyl-11, 11’-[2, 2’-(1, 1’-binaphthyl) bi (oxy)]Bis-undecanoate  (1). Ethyl 11-bromo undecanoate (2.93g, 10mmol) was slowly added to a stirred mixture of 1.38g(10mmol) anhydrous potassium carbonate in 100 ml. acetone at room temperature. Next, 1.43g (5mmol) 1, 1’- Bi (2-naphthol) in 50 ml. of acetone was added drop-wise over a period of one hour. After addition, the mixture was refluxed overnight. After cooled to room temperature, the salts formed were removed by filtration and the solvent was rotary evaporated. Purification by column chromatography (flash silica, hexane : ethyl acetate = 50 : 1) gave the product 1 as oil. 
(R)-1: 70% yield, colorless oil, [α]Dr.t. = +45.3 (c=0.014g/ml, CH2Cl2) Anal. Calcd. for C46H62O6: C, 77.71; H, 8.79. Found: C, 77.82; H, 9.05.
(S)-1: 65% yield, colorless oil, [α]Dr.t. = -44.3 (c=0.014g/ml, CH2Cl2) Anal. Calcd. for C46H62O6: C, 77.71; H, 8.79. Found: C, 78.08; H, 8.95. 
rac-1: 72% yield, colorless oil, Anal. Calcd. for C46H62O6: C, 77.71; H, 8.79. Found: C, 77.23; H, 9.19.
1H NMR (300 MHz, CDCl3) δ 7.932 (d, J = 9, 2H), 7.853 (d, J = 9, 2H), 7.415 (d, J = 9, 2H), 7.317 (d, J = 7, 2H), 7.217 (m, 4H), 4.168-4.096 (m, J =7,4H), 3.961-3.873 (m, 4H), 2.290 (t, J = 7, 4H), 1.610 (t, J = 7, 6H), 1.304-0.877 (m, 32H) 13C NMR (300 MHz, CDCl3) δ 173.9, 154.6, 134.3, 129.3, 129.1, 127.8, 126.0, 125.6, 123.4, 120.8, 115.9, 60.2, 34.4, 29.4, 29.3, 29.2, 29.1, 25.6, 25.0, 14.3. FT-IR (KBr): γ (cm-1) 3057, 2928, 2854, 1735, 1592, 1242. MALDI-TOF-MS m/z: M+, 710.87, [M+Na]+, 773.65. 

  11, 11’- [2, 2’-(1, 1’-binaphthyl) bi(oxy)] Bis undecanoic acid (2). 2.49g (3mmol) 2 was added to a mixture of 80ml ethanol and 20 ml water. Then, 0.32g (8mmol) sodium hydroxide was added. After addition, the mixture was refluxed for 12 hours. After cooled to room temperature, dilute hydrochloric acid was added to neutralize the extra sodium hydroxide until PH = 7. The resulting mixture was extracted with dichloromethane (40ml×3). The organic layer was washed with water and brine, and dried over MgSO4. After removal of the solvent under reduced pressure, flash column chromatography with hexane: ethyl acetate (5 : 1) afforded rac-2 as white crystals(1.76g, 90%), mp 84-85 °C.
(R)-2: 89% yield, colorless oil, [α]Dr.t. = +57.9 (c=0.010g/ml, CH2Cl2). CD (CH2Cl2, 5.2×10-4M) [θ]λ -2.0×103 (346nm), 1.4×104(319nm). Anal. Calcd. for C42H54O6: C, 77.03; H, 8.31. Found: C, 76.65; H, 8.30.
(S)-2: 87% yield, colorless oil, [α]Dr.t. = -57.5 (c=0.013g/ml, CH2Cl2) CD (CH2Cl2, 4.0×10-4M) [θ]λ 2.4×103 (347nm), -1.7×104(319nm). Anal. Calcd. for C42H54O6: C, 77.03; H, 8.31. Found: C, 76.99; H, 8.30.
rac-1: 90% yield, white crystal, Anal. Calcd. for C42H54O6: C, 77.03; H, 8.31. Found: C, 77.25; H, 8.45.

1H NMR (300 MHz, CDCl3) δ 7.931 (d, J = 9, 2H), 7.853 (d, J = 9, 2H), 7.415 (d, J = 9, 2H), 7.314 (d, J = 7, 2H), 7.217 (m, 4H), 3.983-3.878 (m, 4H), 2.381 (t, J = 7, 4H), 1.651-0.945 (m 32H). 13C NMR (300 MHz, CDCl3) δ 180.1, 154.5, 134.2, 129.2, 129.0, 127.8, 126.0, 125.5, 123.4, 120.7, 115.9, 69.7, 34.1, 29.34, 29.26, 29.15, 29.04, 28.92, 25.5, 24.7. UV-vis (CH2Cl2) λ(nm) = 247(log ε = 2.49), 283(log ε =1.31) and 339(log ε =0.85). FT-IR (KBr): γ (cm-1) 3100-2800 (broad), 2928, 2854, 1707, 1591, 1241. MALDI-TOF-MS m/z: M+, 654.3. [M+Na]+, 677. 3.
