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1. General information

Chemicals were purchased from commercial suppliers and used without further purification

unless otherwise stated. Analytical thin layer chromatography (TLC) was performed on

precoated silica gel plates (SGF254). Flash column chromatography was performed on silica gel

(300-400 mesh). Visualization of TLC was accomplished by irradiation with UV light at 254 nm.

All new compounds were characterized by means of 1H NMR, 13C NMR and HR-MS. 1H NMR

and 13C NMR spectra were recorded on a Bruker AVANCE Ⅲ 400. High-resolution mass

spectra (HR-MS) were recorded on a JEOC AccuTOF LC-plus 4G or AB SCIEXX500R (ESI).

Specific rotations were recorded on digital automatic polarimeter (WZZ-2S). Melting points

were obtained for all crystalline solids on an INESA SGW X-4 Melting-Point Apparatus with

microscope. Chemical shifts of 1H NMR spectra were reported in ppm (δ) relative to

tetramethylsilane (TMS) with the solvent resonance employed as the internal standard (CDCl3, δ

7.26 ppm; DMSO-d6, δ 2.50 ppm). Chemical shifts of 13C NMR spectra are reported in ppm

relative to CDCl3 (77.16 ppm) or DMSO-d6 (39.52 ppm), and were obtained with 1H decoupling.
19F NMR was recorded on a Bruker AVANCE Ⅲ 400 NMR spectrometer (CFCl3 as an external

standard) and were obtained with 1H decoupling. The following abbreviations or combinations

thereof were used to explain the multiplicities: s = singlet, d = doublet, t = triplet, q = quartet, tt =

triplet triplet, m = multiplet. The enantiomeric ratios (er) were determined via chiral HPLC

(Shimadzu, Prominence LC-20A) using Daicel Chiralpak AD-H, IC, IG column or Daicel

Chiralcel OD-H, OJ-H column. All cyclic diaryliodoniums[1] and ligands[2] were synthesized

according to the reported procedures.

Abbreviations: DCM = dichloromethane, DMSO = dimethyl sulfoxide, EtOAc = ethyl acetate,

THF = tetrahydrofuran, DCE = 1,2-dichloroethane, TBME = methyl tert-butyl ether, DBU = 1,8-

diazabicyclo[5.4.0]undec-7-ene, N.D. = Not Detected.
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2. Optimization of the reaction conditions for the acyloxylation of cyclic diaryliodonium

salts

Table S1. Screening of the copper saltsa

Entry [Cu] (5 mol%) Yieldb (%) erc

1 Cu(OTf)2 80 93.5:6.5

2 CuCl2 5 88:12

3 CuBr2 10 88:12

4 CuBr 70 71.5:28.5

5 CuCN 83 79.5:20.5

6 CuI 98 80:20

7 CuSCN 95 77:23

8 CuCl 94 60:40

9 Cu(CH3CN)4PF6 30 67.5:32.5

10 CuTc 40 50:50

11 CuSO4 80 94.5:5.5

12 Cu(acac)2 99 87.5:12.5

13 Cu(OAc)2 80 91:9
aReaction conditions: 1a (0.1 mmol), 2a (0.12 mmol), [Cu] (5 mol%), L8 (6 mol%), Na2CO3 (3.0 equiv) in
anhydrous DCM (4.0 mL) under N2 atmosphere at 40 °C for 12 h. bYield of the isolated products. cThe er
values were determined by HPLC analysis on a chiral stationary phase and reported as ratios of (R:S).
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Table S2. Screening of the solventsa

aReaction conditions: 1a (0.1 mmol), 2a (0.12 mmol), CuSO4 (5 mol%), L8 (6 mol%), Na2CO3 (3.0 equiv) in
anhydrous solvent (4.0 mL) under N2 atmosphere at 40 °C for 12 h. bYield of the isolated products. cThe er
values were determined by HPLC analysis on a chiral stationary phase and reported as ratios of (R:S). dUndried
DCM was used as solvent.

Entry Solvent Yieldb (%) erc

1 DCM 80 94.5:5.5 (92:8)d

2 DMSO 73 72:28

3 toluene 65 90.5:9.5

4 PhCl 94 93:7

5 1,4-dioxane 86 90:10

6 EtOAc 94 92:8

7 TBME 99 94:6

8 MeCN 98 90:10

9 THF 99 91:9

10 DCE 82 94.5:5.5

11 MeOH N.D. -
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Table S3. Optimization of the reaction temperaturea

aReaction conditions: 1a (0.1 mmol), 2a (0.12 mmol), CuSO4 (5 mol%), L8 (6 mol%), Na2CO3 (3.0 equiv) in
anhydrous DCE (4.0 mL) under N2 atmosphere for 12 h. bYield of the isolated products. cThe er values were
determined by HPLC analysis on a chiral stationary phase and reported as ratios of (R:S).

Table S4. Screening of the basesa

Entry Base Yieldb (%) erc

1 Na2CO3 82 94.5:5.5

2 K2CO3 97 94.5:5.5

3 Li2CO3 94 92:8

4 Cs2CO3 77 94.5:5.5

5 KHCO3 92 94:6

6 NaHCO3 56 93.5:6.5

7 KOH 90 94:6

8 NaOH 58 93.5:6.5

Entry Temperature (oC) Yieldb (%) erc

1 30 46 94.5:5.5

2 40 82 94.5:5.5

3 50 81 94:6
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9 tBuONa 41 94:6

10 tBuOK 69 94:6

11 K3PO4 77 95.5:4.5

12 K2HPO4 90 94:6

13 KH2PO4 trace -

14 NaOAc 92 93.5:6.5

15 KOAc 64 94:6

16 CsOAc 76 94.5:5.5

17 NEt3 91 94:6

18 DBU 28 64.5:35.5
aReaction conditions: 1a (0.1 mmol), 2a (0.12 mmol), CuSO4 (5 mol%), L8 (6 mol%), base (3.0 equiv) in
anhydrous DCE (4.0 mL) under N2 atmosphere at 40 °C for 12 h. bYield of the isolated products. cThe er
values were determined by HPLC analysis on a chiral stationary phase and reported as ratios of (R:S).

Table S5. Optimization of the loading of K3PO4a

Entry K3PO4 (X equiv) Yieldb (%) erc

1 1.0 77 94.5:5.5

2 1.5 78 94:6

3 2.0 78 94:6

4 2.5 76 94:6

5 3.0 77 95.5:4.5

6 3.5 73 94:6
aReaction conditions: 1a (0.1 mmol), 2a (0.12 mmol), CuSO4 (5 mol%), L8 (6 mol%), K3PO4 (X equiv) in
anhydrous DCE (4.0 mL) under N2 atmosphere at 40 °C for 12 h. bYield of the isolated products. cThe er
values were determined by HPLC analysis on a chiral stationary phase and reported as ratios of (R:S).
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Table S6. Optimization of the ratio of CuSO4 and ligand L8a

Entry L8 (X mol%) Yieldb (%) erc

1 5 73 94.5:5.5

2 6 77 95.5:4.5

3 7.5 78 94.5:5.5

4 10 78 94:6
aReaction conditions: 1a (0.1 mmol), 2a (0.12 mmol), CuSO4 (5 mol%), L8 (X mol%), K3PO4 (3.0 equiv) in
anhydrous DCE (4.0 mL) under N2 atmosphere at 40 °C for 12 h. bYield of the isolated products. cThe er
values were determined by HPLC analysis on a chiral stationary phase and reported as ratios of (R:S).

3. General procedures for asymmetric acyloxylation of cyclic diaryliodoniums

A flame-dried Schlenk tube (25 mL) equipped with a magnetic stir bar was charged with

CuSO4 (0.8 mg, 0.005 mmol, 5 mol%), L14 (4.0 mg, 0.006 mmol, 6 mol%), K3PO4 (63.7 mg,

0.30 mmol, 3.0 equiv), cyclic diaryliodonium salt 1 (0.10 mmol, 1.0 equiv) and carboxylic acid 2

(0.12 mmol, 1.2 equiv), anhydrous DCE (4.0 mL) was added via a syringe under N2 atmosphere

and the resulting mixture was stirred at 40 °C (oil bath) for 12 hours. Upon completion, the

solvent was removed under vacuum and the crude product was purified by column

chromatography on silica gel using petroleum ether/ethyl acetate as the eluent to afford the

corresponding product 3.
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4. Scaled-up reaction

A flame-dried Schlenk tube (100 mL) equipped with a magnetic stir bar was charged with

CuSO4 (7.9 mg, 0.05 mmol, 5 mol%), L14 (40.5 mg, 0.06 mmol, 6 mol%), K3PO4 (637 mg, 3.00

mmol, 3.0 equiv), cyclic diaryliodonium salt 1a (456 mg, 1.00 mmol, 1.0 equiv) and benzoic

acid 2a (163 mg, 1.20 mmol, 1.2 equiv), anhydrous DCE (40.0 mL)was added via a syringe

under N2 atmosphere and the resulting mixture was stirred at 40 °C (oil bath) for 48 hours. Upon

completion, the solvent was removed under reduced pressure and the crude product was purified

by column chromatography on silica gel using petroleum ether/ethyl acetate (20/1) as the eluent

to afford the product 3a as a yellow solid (438 mg, 99%, 97:3 er).

5. Unsuccessful substrates for the asymmetric acyloxylation of cyclic diaryliodoniums
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6. Synthetic transformations of the product 3a

To a solution of 3a (100.0 mg, 0.23 mmol) in THF/MeOH/H2O (2.0 mL, 1:3:1) was added

LiOH (27.0 mg, 5.0 equiv), then the reaction mixture was stirred at 45 °C (oil bath) for 6 h.

Upon completion, the resulting mixture was quenched with water and extracted with DCM. The

combined organic phase was washed with brine, dried over Na2SO4, and concentrated. The

residue was purified by column chromatography on silica gel using petroleum ether/ethyl acetate

(10/1) as the eluent to afford the product 4 as a colorless oil (70.1 mg, 96%, 97:3 er).

A Schlenk tube (25 mL) with a magnetic stir bar was charged with 4 (70.0 mg, 0.22 mmol),

Cu(OAc)2 (2.0 mg, 5.0 mol%), D-glucose (1.6 mg, 5.0 mol%), KOH (70.5 mg, 6.0 equiv),

DMSO (1.0 mL) and H2O (1.0 mL). Then the reaction mixture was stirred at 110 °C (oil bath)

for 12 h. Upon completion, the resulting mixture was cooled to room temperature and quenched

with water, and extracted with ethyl acetate. The combined organic phase was washed with brine,

dried over Na2SO4, and concentrated. The residue was purified by column chromatography on

silica gel using petroleum ether/ethyl acetate (8/1) as the eluent to afford the product 5 as a white

solid (32.8 mg, 71% for one step, 97:3 er).
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A Schlenk tube (25 mL) with a magnetic stir bar was charged with 3a (96.0 mg, 0.22 mmol),

3-pyridylboronic acid (40.5 mg, 0.33 mmol), Pd(PPh3)4 (12.7 mg, 5.0 mol%), K2CO3 (60.8 mg,

2.0 equiv), DMF (2.0 mL) under N2 atmosphere. Then the reaction mixture was stirred at 110 °C

(oil bath) for 24 h. Upon completion, the resulting mixture was cooled to room temperature and

quenched with water, and extracted with ethyl acetate. The combined organic phase was washed

with brine, dried over Na2SO4, and concentrated. The residue was purified by column

chromatography on silica gel using petroleum ether/ethyl acetate (3/1) as the eluent to afford the

product 6 as a white solid (38.0 mg, 64%, 97:3 er).

A flame-dried sealed tube (25 mL) was charged with 3a (100.0 mg, 0.23 mmol), CuI (4.38 mg,

10 mol%), Cs2CO3 (224.8 mg, 3.0 equiv), anhydrous toluene (2.0 mL) and HPPh2 (85.6 mg, 0.46

mmol) under N2 atmosphere. Then the reaction mixture was stirred at 100 °C (oil bath) for 24 h.

Upon completion, the resulting mixture was cooling to room temperature and quenched with

water, and extracted with ethyl acetate. The combined organic phase was washed with brine,

dried over Na2SO4, and concentrated. The residue was purified by column chromatography on

silica gel using petroleum ether/ethyl acetate (20/1) as the eluent to afford the product 7 as a

colorless oil (43.2 mg, 50%, 97:3 er).
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7. Characterization of the products

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-methylbenzoate (3a)

Yellow solid, 44.2 mg, Yield: 99%; [α]D15 = –87.2 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.74 (d, J = 8.0 Hz, 1H), 7.65 (d, J = 8.0 Hz, 2H), 7.40 (t, J = 7.6 Hz, 1H), 7.28 (d, J =

8.0 Hz, 1H), 7.74 (d, J = 7.6 Hz, 1H), 7.16 (d, J = 8.4 Hz, 1H), 7.14 (d, J = 8.4 Hz, 2H), 6.88 (t, J

= 7.6 Hz, 1H), 2.37 (s, 3H), 2.06 (s, 3H), 2.05 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.6,

148.1, 144.1, 141.1, 138.6, 137.7, 136.5 (2C), 130.0, 129.9, 129.3, 129.2, 128.7, 127.5, 126.8,

120.4, 101.1, 21.8, 21.4, 19.6. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl benzoate (3b)

Yellow solid, 42.6 mg, Yield: 99%; [α]D15 = –57.4 (c = 0.53, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.77 – 7.74 (m, 3H), 7.51 (t, J = 7.2 Hz, 1H), 7.41 (t, J = 8.0 Hz, 1H), 7.35 (t, J = 8.0

Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 7.25 (d, J = 7.6 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.88 (t, J =

7.6 Hz, 1H), 2.07 (s, 3H), 2.06 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.6, 148.0, 141.0, 138.6,

137.8, 136.6, 136.5, 133.4, 130.0, 129.9, 129.6, 129.3, 128.8, 128.5, 127.6, 120.3, 101.0, 21.3,

19.6. Known compound (ref. 3). The absolute configuration of 3b was established to be (R) by

comparison of the specific rotation of it with the literature-reported value for a sample of (S)-2'-

iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl benzoate. Specific rotation of 3b: [α]D15 = -57.4 (c = 0.53,

CHCl3); Ref. 4: [α]D20 = +60.2 (c = 1.0, CHCl3) for a sample with 0.5:99.5 e.r. (S). All other

compounds 3 (except 3i and 3v) were assigned to be (R) by analogy.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-(trifluoromethyl)benzoate (3c)
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Yellow solid, 49.1 mg, Yield: 99%; [α] D15 = –60.0 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.85 (d, J = 8.0 Hz, 2H), 7.75 (d, J = 8.0 Hz, 1H), 7.61 (d, J = 8.4 Hz, 2H), 7.43 (t, J =

8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.27 (d, J = 7.6 Hz, 1H), 7.18 (d, J = 7.6 Hz, 1H), 6.90 (t, J

= 7.6 Hz, 1H), 2.06 (s, 6H). 13C NMR (101 MHz, CDCl3) δ 163.4, 147.8, 140.9, 138.6, 138.0,

136.7, 136.4, 134.8 (q, JC-F = 33.3 Hz), 132.8, 130.3, 130.0, 129.5, 128.9, 128.0, 125.5 (q, JC-F =

4.0 Hz), 123.7 (q, JC-F = 273.7 Hz), 120.1, 100.9, 21.3, 19.5. 19F NMR (376 MHz, CDCl3) δ -

63.2; HRMS (ESI-TOF) m/z Calcd. for C22H16O2F3NaI+ [M+Na]+: 519.0039; Found: 519.0042.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-methoxybenzoate (3d)

White solid, 45.3 mg, Yield: 99%; [α]D15 = –66.8 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.74 (d, J = 6.8 Hz, 1H), 7.71 (d, J = 9.2 Hz, 2H), 7.39 (t, J = 7.6 Hz, 1H), 7.27 (d, J = 8.0 Hz,

1H), 7.22 (d, J = 7.6 Hz, 1H), 7.15 (d, J = 7.6 Hz, 1H), 6.87 (t, J = 7.6 Hz, 1H), 6.81 (d, J = 8.8

Hz, 2H), 3.81 (s, 3H), 2.05 (s, 3H), 2.04 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.2, 163.7,

148.1, 141.2, 138.6, 137.6, 136.5, 132.1, 129.9, 129.2, 128.7, 127.4, 121.9, 120.4, 113.7, 101.1,

55.5, 21.3, 19.5. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl [1,1'-biphenyl]-4-carboxylate (3e)

Colorless oil, 50.1 mg, Yield: 99%; [α] D15 = –49.6 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.83 (d, J = 8.4 Hz, 2H), 7.77 (d, J = 8.0 Hz, 1H), 7.61 – 7.56 (m, 4H), 7.48 – 7.37 (m,

4H), 7.32 (d, J = 7.6 Hz, 1H), 7.26 (d, J = 7.6 Hz, 1H), 7.19 (d, J = 7.6 Hz, 1H), 6.90 (t, J = 8.0

Hz, 1H), 2.09 (s, 3H), 2.07 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.4, 148.1, 146.1, 141.1,

140.0, 138.7, 137.8, 136.6, 136.5, 130.5, 130.0, 129.3, 129.1, 128.8, 128.3 (2C), 127.6, 127.4,

127.1, 120.3, 101.1, 21.4, 19.6. HRMS (ESI-TOF) m/z Calcd. for C27H21O2NaI+ [M+Na]+:

527.0478; Found: 527.0473.
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(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-acetylbenzoate (3f)

Colorless oil, 44.6 mg, Yield: 98%; [α] D15 = –51.2 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.90 (d, J = 8.4 Hz, 2H), 7.81 (d, J = 8.4 Hz, 2H), 7.74 (d, J = 8.0 Hz, 1H), 7.42 (t, J =

8.0 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 7.26 (d, J = 7.6 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.88 (t, J

= 7.6 Hz, 1H), 2.61 (s, 3H), 2.06 (s, 6H). 13C NMR (101 MHz, CDCl3) δ 197.6, 163.7, 147.8,

140.9, 140.5, 138.6, 137.9, 136.6, 136.4, 133.3, 130.2, 130.0, 129.4, 128.8, 128.3, 127.9, 120.1,

100.9, 27.0, 21.3, 19.5. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-fluorobenzoate (3g)

White solid, 43.6 mg, Yield: 98%; [α]D15 = –46.8 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.78 – 7.73 (m, 3H), 7.41 (t, J = 8.0 Hz, 1H), 7.26 (t, J = 9.2 Hz, 2H), 7.17 (d, J = 7.6 Hz, 1H),

7.01 (t, J = 8.4 Hz, 2H), 6.88 (t, J = 7.6 Hz, 1H), 2.05 (s, 6H). 13C NMR (101 MHz, CDCl3) δ

166.1 (d, JC-F = 255.5 Hz), 163.6, 147.9, 141.0, 138.6, 137.8, 136.6, 136.4, 132.6 (d, JC-F = 10.1

Hz), 130.0, 129.4, 128.8, 127.7, 125.8 (d, JC-F = 3.0 Hz), 120.3, 115.7 (d, JC-F = 22.2 Hz), 101.0,

21.3, 19.5. 19F NMR (376 MHz, CDCl3) δ -104.9. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-chlorobenzoate (3h)

White solid, 44.5 mg, Yield: 96%; [α] D15 = –56.4 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.74 (d, J = 7.6 Hz, 1H),7.67 (d, J = 8.4 Hz, 2H), 7.41 (t, J = 8.0 Hz, 1H), 7.32 (d, J = 8.4 Hz,

2H), 7.28 (d, J = 6.8 Hz, 1H),7.25 (d, J = 8.0 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.89 (t, J = 7.6

Hz, 1H), 2.05 (s, 6H). 13C NMR (101 MHz, CDCl3) δ 163.7, 147.7, 141.0, 139.9, 138.6, 137.8,
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136.6, 136.4, 131.3, 130.0, 129.4, 128.9, 128.8, 128.0, 127.8, 120.2, 101.0, 21.3, 19.5. Known

compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-iodobenzoate (3i)

White solid, 54.3 mg, Yield: 98%; [α] D15 = –43.2 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.74 (d, J = 8.0 Hz, 1H), 7.71 (d, J = 8.4 Hz, 2H), 7.44 (d, J = 8.4 Hz, 2H), 7.40 (d, J = 8.0 Hz,

1H), 7.28 (d, J = 8.0 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.89 (t, J = 8.0

Hz, 1H), 2.05 (s, 3H), 2.05 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.0, 147.8, 140.9, 138.6,

137.9, 137.8, 136.6, 136.4, 131.3, 130.0, 129.4, 129.0, 128.8, 127.8, 120.2, 101.4, 101.0, 21.3,

19.5. Known compound (ref. 3). The absolute configuration of 3i was established to be (R) by

comparison of the specific rotation of it with the literature-reported value for a sample of (S)- 2'-

iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-iodobenzoate. Specific rotation of 3i: [α]D15 = -43.2 (c

= 0.50, CHCl3); Ref. 4: [α]D20 = +46.0 (c = 1.1, CHCl3) for a sample with 99:1 e.r. (S). All other

compounds 3 (except 3b and 3v) were assigned to be (R) by analogy.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-bromobenzoate (3j)

White solid, 50.7 mg, Yield: 99%; [α]D15 = –56.4 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.74 (d, J = 8.4 Hz, 1H), 7.60 (d, J = 8.8 Hz, 2H), 7.48 (d, J = 8.8 Hz, 2H), 7.41 (t, J = 8.0 Hz,

1H), 7.28 (d, J = 8.8 Hz, 1H), 7.25 (d, J = 8.0 Hz, 1H), 7.17 (d, J = 7.6 Hz, 1H), 6.89 (t, J = 7.6

Hz, 1H), 2.05 (s, 3H), 2.05 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 163.8, 147.8, 140.9, 138.6,

137.8, 136.6, 136.4, 131.9, 131.4, 130.0, 129.4, 128.8, 128.6, 128.5, 127.8, 120.2, 101.0, 21.3,

19.5. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 3-bromobenzoate (3k)
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Yellow solid, 50.2 mg, Yield: 99%; [α] D15 = –40.8 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.80 (t, J = 2.0 Hz, 1H), 7.77 (d, J = 8.0 Hz, 1H), 7.68 (dt, J = 8.0, 1.2 Hz, 1H), 7.63

(ddd, J = 8.0, 2.0, 1.2 Hz, 1H), 7.42 (t, J = 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.26 (d, J = 7.6

Hz, 1H), 7.22 (t, J = 8.0 Hz, 1H), 7.20 (d, J = 7.6 Hz, 1H), 6.91 (t, J = 7.6 Hz, 1H), 2.07 (s, 3H),

2.06 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 163.2, 147.8, 140.9, 138.6, 137.9, 136.7, 136.4,

136.3, 133.0, 131.5, 130.0 (2C), 129.5, 128.8, 128.4, 127.8, 122.5, 120.1, 101.0, 21.3, 19.5;

HRMS (ESI-TOF) m/z Calcd. for C21H16O2NaBrI+ [M+Na]+: 528.9271; Found: 528.9266.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 2-bromobenzoate (3l)

Yellow solid, 50.3 mg, Yield: 99%; [α] D15 = –44.4 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.79 (d, J = 8.0 Hz, 1H), 7.59 (dd, J = 8.0, 1.2 Hz, 1H), 7.42 (t, J = 8.0 Hz, 1H), 7.28 –

7.24 (m, 3H), 7.22 (d, J = 7.6 Hz, 1H), 7.18 (td, J = 7.6, 1.2 Hz, 1H), 7.09 (dd, J = 7.6, 2.0 Hz,

1H), 6.95 (t, J = 7.6 Hz, 1H), 2.08 (s, 3H), 2.06 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 163.9,

147.8, 141.0, 139.0, 137.9, 136.7, 136.5, 134.4, 132.9, 131.4, 130.1, 129.5, 128.9, 128.0, 127.2,

122.2, 120.5, 101.2, 21.4, 19.6; HRMS (ESI-TOF) m/z Calcd. for C21H16O2NaBrI+ [M+Na]+:

528.9271; Found: 528.9265.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 1-naphthoate (3m)

Yellow solid, 47.7 mg, Yield: 99%; [α]D15 = –66.4 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 8.69 (d, J = 8.4 Hz, 1H), 7.97 (d, J = 8.0, 1H), 7.85 (d, J = 5.6 Hz, 1H), 7.83 (d, J = 4.8

Hz, 1H), 7.67 (dd, J = 7.6, 1.6 Hz, 1H), 7.58 – 7.49 (m, 2H), 7.46 (d, J = 8.0 Hz, 1H), 7.36 (t, J =

8.0 Hz, 1H), 7.33 (d, J = 5.2 Hz, 1H), 7.30 (d, J = 7.6 Hz, 1H), 7.21 (d, J = 7.6 Hz, 1H), 6.94 (t, J
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= 7.6 Hz, 1H), 2.13 (s, 3H), 2.10 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 165.4, 148.2, 141.2,

138.9, 137.9, 136.7 (2C), 133.8 (2C), 131.5, 130.8, 130.1, 129.5, 128.8, 128.6, 128.0, 127.7,

126.3, 126.2, 125.8, 124.6, 120.8, 101.3, 21.4, 19.6. Known compound. 3m was synthesized

according to the reported procedures (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 2-naphthoate (3n)

Colorless oil, 45.8 mg, Yield: 96%; [α] D15 = –41.2 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 8.25 (s, 1H), 7.84 (d, J = 8.8 Hz, 2H), 7.81 – 7.78 (m, 3H), 7.58 (t, J = 7.2 Hz, 1H),

7.53 (t, J = 7.6 Hz, 1H), 7.46 (t, J = 8.0 Hz, 1H), 7.40 (d, J = 8.30 Hz, 1H), 7.28 (d, J = 7.2 Hz,

1H), 7.19 (d, J = 7.6 Hz, 1H), 6.90 (t, J = 7.6 Hz, 1H), 2.11 (s, 3H), 2.10 (s, 3H). 13C NMR (101

MHz, CDCl3) δ 164.6, 148.1, 141.2, 138.7, 137.7, 136.6, 136.5, 135.7, 132.5, 131.8, 130.0,

129.6, 129.4, 128.8, 128.5, 128.2, 127.8, 127.6, 126.8, 126.7, 125.3, 120.3, 101.1, 21.4, 19.6.

Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl quinoline-2-carboxylate (3o)

Yellow oil, 15.6 mg, Yield: 33%; [α] D21 = –103.1 (c = 0.08, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 8.27 (d, J = 8.8 Hz, 1H), 8.16 (d, J = 8.4 Hz, 1H), 7.83 (d, J = 8.0 Hz, 1H), 7.77 (dd, J = 8.4,

1.6 Hz, 1H), 7.75 (d, J = 8.4 Hz, 1H), 7.63 (dd, J = 8.4, 1.2 Hz, 1H), 7.61 (d, J = 8.4 Hz, 1H),

7.44 (t, J = 8.0 Hz, 1H), 7.37 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 7.6 Hz, 1H), 7.15 (d, J = 7.6 Hz,

1H), 6.86 (t, J = 8.0 Hz, 1H), 2.10 (s, 3H), 2.08 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 162.6,

148.0, 147.9, 147.4, 140.9, 138.9, 137.9, 137.4, 136.6, 136.4, 131.1, 130.4, 130.1, 129.4, 129.0,

128.8, 128.0, 127.5, 121.0, 120.2, 101.0, 21.4, 19.6; HRMS (ESI-TOF) m/z Calcd. for

C24H19NO2I+ [M+H]+: 480.0455; Found: 480.0461.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 1H-pyrrole-2-carboxylate (3p)
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Yellow oil, 25.8 mg, Yield: 62%; [α] D21 = –278.2 (c = 0.07, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 8.94 (s, 1H), 7.75 (d, J = 8.0 Hz, 1H), 7.39 (t, J = 7.6 Hz, 1H), 7.23 (d, J = 8.4 Hz, 2H), 7.22 (d,

J = 7.2 Hz, 1H), 7.19 (d, J = 7.2 Hz, 1H), 6.91 (d, J = 8.0 Hz, 1H), 6.89 – 6.87 (m, 1H), 6.71 –

6.69 (m, 1H), 6.19 – 6.17 (m, 1H), 2.06 (s, 3H), 2.04 (s, 3H). 13C NMR (101 MHz, CDCl3) δ

158.5, 147.6, 141.1, 138.6, 137.7, 136.6, 136.4, 129.9, 129.3, 128.7, 127.4, 123.7, 121.9, 120.2,

116.7, 110.8, 101.0, 21.4, 19.6; HRMS (ESI-TOF) m/z Calcd. for C19H16NO2NaI+ [M+Na]+:

440.0118; Found: 440.0112.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl furan-2-carboxylate (3q)

White solid, 39.4 mg, Yield: 94%; [α] D15 = –77.2 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.74 (d, J = 7.6 Hz, 1H), 7.53 (dd, J = 1.6, 0.8 Hz, 1H), 7.39 (t, J = 7.6 Hz, 1H), 7.27 (d, J =

8.4 Hz, 1H), 7.24 (d, J = 7.6 Hz, 1H), 7.18 (d, J = 7.6 Hz, 1H), 6.89 (t, J = 7.6 Hz, 1H), 6.82 (dd,

J = 3.6, 0.8 Hz, 1H), 6.41 (dd, J = 3.6, 2.0 Hz, 1H), 2.05 (s, 3H), 2.04 (s, 3H). 13C NMR (101

MHz, CDCl3) δ 156.3, 147.4, 147.2, 143.8, 140.8, 138.7, 137.9, 136.5, 136.4, 129.9, 129.3,

128.8, 127.8, 120.1, 118.9, 112.0, 100.9, 21.3, 19.5. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl thiophene-2-carboxylate (3r)

Yellow solid, 43.6 mg, Yield: 99%; [α] D15 = –49.2 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.74 (d, J = 8.0 Hz, 1H), 7.60 (dd, J = 3.6, 1.2 Hz, 1H), 7.50 (dd, J = 5.2, 1.6 Hz, 1H),

7.40 (t, J = 8.0 Hz, 1H), 7.30 (d, J = 8.0 Hz, 1H), 7.24 (d, J = 8.0 Hz, 1H), 7.18 (d, J = 7.6 Hz,

1H), 7.02 (dd, J = 5.2, 3.6 Hz, 1H), 6.89 (t, J = 7.6 Hz, 1H), 2.06 (s, 3H), 2.05 (s, 3H). 13C NMR
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(101 MHz, CDCl3) δ 159.8, 147.7, 140.9, 138.6, 137.8, 136.6, 136.4, 134.3, 133.4, 132.8, 129.9,

129.3, 128.7, 127.9, 127.7, 120.1, 101.0, 21.4, 19.6. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl acetate (3s)

White solid, 36.4 mg, Yield: 99%; [α] D15 = –54.6 (c = 0.33, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.77 (d, J = 8.0 Hz, 1H), 7.35 (t, J = 8.0 Hz, 1H), 7.23 (d, J = 7.6 Hz, 1H), 7.20 (d, J = 7.2 Hz,

1H), 7.06 (d, J = 8.0 Hz, 1H), 6.96 (t, J = 8.0 Hz, 1H), 2.03 (s, 3H), 2.01 (s, 3H), 1.90 (s, 3H).
13C NMR (101 MHz, CDCl3) δ 169.1, 148.0, 140.9, 138.7, 137.8, 136.6, 136.5, 129.9, 129.3,

128.7, 127.8, 120.3, 101.0, 21.2, 20.7, 19.6. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl cyclohexanecarboxylate (3t)

Colorless oil, 43.4 mg, Yield: 99%; [α] D15 = –61.73 (c = 1.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.75 (d, J = 8.0 Hz, 1H), 7.34 (t, J = 8.0 Hz, 1H), 7.21 (d, J = 7.6 Hz, 1H), 7.18 (d, J =

7.2 Hz, 1H), 7.04 (d, J = 8.4 Hz, 1H), 6.93 (t, J = 7.6 Hz, 1H), 2.26 – 2.19 (m, 1H), 2.02 (s, 3H),

2.01 (s, 3H), 1.60 – 1.49 (m, 5H), 1.21 – 1.01 (m, 5H). 13C NMR (101 MHz, CDCl3) δ 174.0,

148.0, 141.0, 138.9, 137.7, 136.6 (2C), 129.9, 129.2, 128.7, 127.5, 120.4, 101.3, 43.0, 28.6, 28.4,

25.8, 25.3, 25.2, 21.3, 19.5. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl adamantane-1-carboxylate (3u)

Yellow solid, 48.6 mg, Yield: 99%; [α] D15 = –43.6 (c = 0.55, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.76 (d, J = 7.6 Hz, 1H), 7.34 (t, J = 8.0 Hz, 1H), 7.22 (d, J = 7.6, Hz, 1H), 7.18 (d, J =

7.6 Hz, 1H), 7.05 (d, J = 8.0 Hz, 1H), 6.93 (t, J = 7.6 Hz, 1H), 2.02 (s, 3H), 2.01 (s, 3H), 1.90 –



S18

1.87 (m, 3H), 1.67 – 1.66 (m, 1H), 1.64 – 1.62 (m, 2H), 1.59 – 1.58 (m, 8H), 1.56 – 1.53 (m, 1H).
13C NMR (101 MHz, CDCl3) δ 174.0, 148.0, 141.0, 138.9, 137.7, 136.6 (2C), 129.9, 129.2,

128.7, 127.5, 120.5, 101.3, 28.6, 28.4, 25.8, 25.4, 25.2, 21.3, 19.5. Known compound (ref. 3).

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl (E)-2-methylpent-2-enoate (3v)

White solid, 41.5 mg, Yield: 99%; [α] D15 = –70.4 (c = 5.00, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.75 (d, J = 8.0 Hz, 1H), 7.36 (t, J = 8.0 Hz, 1H), 7.19 (t, J = 5.2 Hz, 2H), 7.19 (d, J = 8.0 Hz,

1H), 6.92 (t, J = 7.6 Hz, 1H), 6.43 (td, J = 7.6, 1.6 Hz, 1H), 2.07 (qd, J = 7.6, 1.2 Hz, 2H), 2.02

(s, 3H), 2.02 (s, 3H), 1.62 – 1.61 (m, 3H), 0.93 (t, J = 7.2 Hz, 3H). 13C NMR (101 MHz, CDCl3)

δ 166.1, 148.2, 145.7, 141.3, 138.7, 137.5, 136.5, 136.4, 129.8, 129.2, 128.6, 127.2, 126.4, 120.4,

101.2, 22.1, 21.3, 19.5, 13.0, 12.0. Known compound (ref. 3). The absolute configuration of 3v

was established to be (R) by comparison of the specific rotation of it with the literature-reported

value for a sample of (S)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl (E)-2-methylpent-2-enoate.

Specific rotation of 3v: [α]D15 = -70.4 (c = 0.50, CHCl3); Ref. 4: [α]D20 = +50.9 (c = 0.9, CHCl3)

for a sample with 0.2:99.8 e.r. (S). All other compounds 3 (except 3b and 3i) were assigned to be

(R) by analogy.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl cyclohex-1-ene-1-carboxylate (3w)

White solid, 42.2 mg, Yield: 98%; [α] D15 = –57.2 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.75 (d, J = 8.0 Hz, 1H), 7.35 (t, J = 7.6 Hz, 1H), 7.20 (d, J = 7.6 Hz, 1H), 7.17 (t, J = 8.0 Hz,

2H), 6.92 (t, J = 8.0 Hz, 1H), 6.72 – 6.69 (m, 1H), 2.09 – 2.05 (m, 3H), 2.02 (s, 6H), 1.98 – 1.91

(m, 1H), 1.57 – 1.48 (m, 4H). 13C NMR (101 MHz, CDCl3) δ 165.5, 148.2, 141.5, 141.3, 138.7,

137.5, 136.5 (2C), 129.8, 129.7, 129.1, 128.6, 127.2, 120.4, 101.2, 26.0, 23.9, 22.0, 21.4, 21.3,

19.5. Known compound (ref. 3).
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(R)-2'-iodo-3',4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl benzoate (3x)

White solid, 31 mg, Yield: 70%; [α] D15 = –70.4 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.74 – 7.72 (m, 2H), 7.50 (tt, J = 7.6, 1.2 Hz, 1H), 7.39 (t, J = 8.0 Hz, 1H), 7.33 (t, J = 8.0 Hz,

2H), 7.26 (d, J = 8.0 Hz, 1H), 7.23 (d, J = 7.6 Hz, 1H), 6.93 (s, 1H), 2.44 (s, 3H), 2.29 (s, 3H),

2.03 (s, 3H), 1.98 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.6, 148.2, 139.4, 138.0, 137.9,

137.6, 136.2, 135.1, 133.2, 131.8, 130.1, 129.8, 128.4, 128.3, 127.5, 120.2, 109.3, 26.3, 21.9,

20.9, 19.6.; HRMS (ESI-TOF) m/z Calcd. for C23H21O2NaI+ [M+Na]+: 479.0478; Found:

479.0474.

(R)-2'-iodo-3',4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl 4-methylbenzoate (3y)

white solid, 46.9 mg, Yield: 99%; [α]D15 = –63.2 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.64 (d, J = 8.4 Hz, 2H), 7.39 (t, J = 7.6 Hz, 1H), 7.28 (d, J = 8.0 Hz, 1H), 7.23 (d, J = 8.0 Hz,

1H), 7.13 (d, J = 8.0 Hz, 2H), 6.94 (s, 1H), 2.45 (s, 3H), 2.37 (s, 3H), 2.30 (s, 3H), 2.04 (s, 3H),

1.99 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.6, 148.2, 143.9, 139.4, 138.0, 137.8, 137.5,

136.1, 135.1, 131.7, 130.1, 129.1, 128.4, 127.4, 127.0, 120.3, 109.3, 26.3, 21.9, 21.8, 20.9, 19.6.

Known compound (ref. 3).

(R)-2'-iodo-3',6,6'-trimethyl-[1,1'-biphenyl]-2-yl benzoate (3z)

Yellow solid, 33.8 mg, Yield: 77%; [α] D15 = –49.6 (c = 0.33, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.74 – 7.71 (m, 2H), 7.50 (tt, J = 7.2, 1 Hz, 1H), 7.41 (t, J = 8.0 Hz, 1H), 7.33 (t, J =
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8.0 Hz, 2H), 7.28 (d, J = 8.4 Hz, 1H), 7.25 (d, J = 7.2 Hz, 1H), 7.06 (s, 2H), 2.46 (s, 3H), 2.04 (s,

3H), 2.03 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.5, 148.0, 141.6, 139.7, 137.7, 137.5, 135.3,

133.3, 130.0, 129.7 (2C), 128.7, 128.6, 128.4, 127.6, 120.3, 107.8, 29.5, 21.0, 19.5. Known

compound (ref. 3).

(R)-3'-chloro-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl benzoate (3aa)

White solid, 33.3 mg, Yield: 72%; [α] D15 = –88.0 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.76 (d, J = 6.8 Hz, 2H), 7.53 (t, J = 7.6 Hz, 1H), 7.42 (t, J = 8.0 Hz, 1H), 7.36 (t, J = 8.0 Hz,

1H), 7.29 (d, J = 4.8 Hz, 1H), 7.26 (t, J = 6.4 Hz, 2H), 7.11 (d, J = 8.0 Hz, 1H), 2.04 (s, 6H). 13C

NMR (101 MHz, CDCl3) δ 164.5, 147.8, 143.9, 137.4, 137.0, 136.6, 136.4, 133.5, 131.0, 130.0,

129.4, 129.0, 128.5, 128.2, 127.7, 120.5, 105.1, 20.9, 19.5. Known compound (ref. 3).

(R)-1-(2-iodo-3,6-dimethylphenyl)naphthalen-2-yl benzoate (3ab)

Yellow solid, 35.7 mg, Yield: 75%; [α] D15 = –26.8 (c = 0.50, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 8.02 (d, J = 9.2 Hz, 1H), 7.96 (d, J = 8.0 Hz, 1H), 7.87 – 7.84 (m, 2H), 7.58 (d, J = 8.8

Hz, 1H), 7.56 – 7.49 (m, 2H), 7.43 (t, J = 8.0 Hz, 1H), 7.37 (t, J = 7.6 Hz, 2H), 7.32 (d, J = 8.4

Hz, 1H), 7.14 (dd, J = 10.8, 8.0 Hz, 2H), 2.50 (s, 3H), 1.96 (s, 3H). 13C NMR (101 MHz, CDCl3)

δ 164.7, 145.5, 140.3, 139.8, 136.5, 133.5 (2C), 132.1, 131.9, 130.1, 129.8, 129.6, 129.3, 129.1,

128.5 (2C), 127.1, 125.9, 125.2, 122.0, 108.4, 29.6, 21.1. Known compound (ref. 3).

(R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl benzoate (3ac)
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White solid, 45 mg, Yield: 99%; [α] D15 = –60.0 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.81 – 7.79 (m, 2H), 7.58 (s, 1H), 7.51 (tt, J = 7.2, 1.6 Hz, 1H), 7.38 – 7.34 (m, 2H), 7.07 (s,

1H), 7.06 (s, 1H), 6.97 (s, 1H), 2.43 (s, 3H), 2.22 (s, 3H), 2.03 (s, 3H), 2.01 (s, 3H). 13C NMR

(101 MHz, CDCl3) δ 164.7, 148.1, 139.0, 138.7, 138.3, 138.0, 137.5, 136.9, 133.5, 133.2, 130.9,

130.0, 129.7, 128.5, 128.4, 120.8, 101.4, 21.5, 21.3, 20.6, 19.6. Known compound (ref. 3).

(R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl 4-methoxybenzoate (3ad)

Colorless oil, 32.0 mg, Yield: 66%; [α] D15 = –49.8 (c = 1.00, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.75 (d, J = 8.8 Hz, 2H), 7.57 (s, 1H), 7.06 (s, 1H), 7.04 (s, 1H), 6.96 (s, 1H), 6.83 (d, J

= 8.8 Hz, 2H), 3.83 (s, 3H), 2.42 (s, 3H), 2.22 (s, 3H), 2.02 (s, 3H), 2.00 (s, 3H). 13C NMR (101

MHz, CDCl3) δ 164.4, 163.6, 148.1, 138.9, 138.7, 138.3, 138.2, 137.4, 136.9, 133.5, 132.1,

130.9, 128.3, 122.1, 120.9, 113.7, 101.4, 55.5, 21.5, 21.3, 20.6, 19.6; HRMS (ESI-TOF) m/z

Calcd. for C24H23O3NaI+ [M+Na]+: 509.0584; Found: 509.0589.

(R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl 4-bromobenzoate (3ae)

White solid, 41.2 mg, Yield: 77%; [α] D15 = –37.2 (c = 1.00, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.63 (d, J = 8.8 Hz, 2H), 7.56 (s, 1H), 7.49 (d, J = 8.8 Hz, 2H), 7.06 (s, 2H), 6.96 (s, 1H), 2.42

(s, 3H), 2.23 (s, 3H), 2.01 (s, 3H), 2.00 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.0, 147.9,
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139.1, 138.8, 138.3, 137.9, 137.6, 137.0, 133.4, 131.8, 131.5, 130.9, 128.7, 128.6, 128.5, 120.7,

101.3, 21.5, 21.3, 20.6, 19.5; HRMS (ESI-TOF) m/z Calcd. for C23H20O2NaBrI+ [M+Na]+:

556.9584; Found: 556.9588.

(R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl adamantane-1-carboxylate (3af)

White solid, 32.5 mg, Yield: 63%; [α] D15 = –39.6 (c = 0.55, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.60 (s, 1H), 7.02 (s, 1H), 6.99 (s, 1H), 6.86 (s, 1H), 2.38 (s, 3H), 2.28 (s, 3H), 1.98 (s, 6H),

1.90 – 1.87 (m, 3H), 1.67 – 1.66 (m, 1H), 1.64 – 1.63 (m, 2H),1.58 – 1.57 (m, 8H), 1.55 – 1.54

(m, 1H). 13C NMR (101 MHz, CDCl3) δ 175.6, 148.1, 139.0, 138.7, 138.6, 138.2, 137.3, 136.8,

133.6, 130.7, 128.2, 120.9, 101.9, 40.8, 38.4, 36.5, 28.0, 21.4, 21.2, 20.6, 19.5. HRMS (ESI-TOF)

m/z Calcd. for C25H29N3ONaI+ [M+Na]+: 537.1248; Found: 537.1253.

(R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl benzoate (3ag)

Yellow oil, 45.5 mg, Yield: 99%; [α] D15 = –25.2 (c = 0.50, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.75 – 7.73 (m, 2H), 7.65 (d, J = 8.0 Hz, 1H), 7.50 (tt, J = 7.6, 2.0 Hz, 1H), 7.34 (t, J = 8.0 Hz,

2H), 7.30 (d, J = 8.4 Hz, 1H), 7.18 (d, J = 8.4 Hz, 1H), 6.78 (d, J = 8.0 Hz, 1H), 2.37 (s, 3H),

2.17 (s, 3H), 1.97 (s, 3H), 1.94 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.7, 146.2, 141.2, 137.4,

137.1, 137.0, 136.0, 135.9, 134.5, 133.2, 130.7, 129.9, 129.8, 128.4, 119.7, 97.9, 20.3 (2C), 18.0,

16.3. Known compound (ref. 3).

(R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl 4-methoxybenzoate (3ah)
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Colorless oil, 43.3 mg, Yield: 89%; [α] D15 = –13.8 (c = 1.00, CHCl3); 1H NMR (400 MHz,

CDCl3) δ 7.69 (d, J = 8.0 Hz, 2H), 7.63 (d, J = 8.0 Hz, 1H), 7.28 (d, J = 8.4 Hz, 1H), 7.17 (d, J =

8.4 Hz, 1H), 6.81 (d, J = 8.8 Hz, 2H), 6.77 (d, J = 8.0 Hz, 1H), 3.82 (s, 3H), 2.36 (s, 3H), 2.17 (s,

3H), 1.95 (s, 3H), 1.93 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.4, 163.6, 146.3, 141.3, 137.4,

137.1, 137.0, 135.9, 135.8, 134.3, 132.0, 130.7, 129.9, 122.1, 119.8, 113.6, 97.9, 55.5, 20.3, 18.0,

16.3; HRMS (ESI-TOF) m/z Calcd. for C24H23O3NaI+ [M+Na]+: 509.0584; Found: 509.0588.

(R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl 4-bromobenzoate (3ai)

White solid, 50.5 mg, Yield: 94%; [α] D15 = –9.7 (c = 1.17, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.63 (d, J = 8.0 Hz, 1H), 7.57 (d, J = 8.4 Hz, 2H), 7.47 (d, J = 8.4 Hz, 2H), 7.29 (d, J = 8.0 Hz,

1H), 7.17 (d, J = 8.4 Hz, 1H), 6.78 (d, J = 8.0 Hz, 1H), 2.36 (s, 3H), 2.17 (s, 3H), 1.94 (s, 3H),

1.93 (s, 3H). 13C NMR (101 MHz, CDCl3) δ 164.0, 146.0, 141.1, 137.4, 137.1, 137.0, 136.1,

135.9, 134.8, 131.8, 131.4, 130.8, 130.0, 128.7, 128.4, 119.6, 97.8, 20.4, 18.0, 16.3; HRMS

(ESI-TOF) m/z Calcd. for C23H20O2NaBrI+ [M+Na]+: 556.9584; Found: 556.9584.

(R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl adamantane-1-carboxylate (3aj)

White solid, 49.5 mg, Yield: 97%; [α] D15 = –12.0 (c = 1.33, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.77 (d, J = 8.0 Hz, 1H), 7.21 (d, J = 8.4 Hz, 1H), 6.94 (d, J = 8.4 Hz, 1H), 6.84 (d, J = 8.0 Hz,

1H), 2.32 (s, 3H), 2.24 (s, 3H), 1.91 (s, 3H), 1.90 (s, 3H), 1.88 – 1.86 (m, 3H), 1.66 – 1.65 (m,

1H), 1.63 – 1.62 (m, 2H), 1.58 – 1.56 (m, 3H), 1.55 – 1.54 (m, 6H). 13C NMR (101 MHz, CDCl3)
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δ 175.6, 146.2, 141.3, 137.7, 137.2, 137.0, 135.9, 135.8, 134.2, 130.5, 129.8, 119.8, 98.4, 40.8,

38.4, 36.5, 27.9, 20.3 (2C), 18.0, 16.3. HRMS (ESI-TOF) m/z Calcd. for C27H31O2NaI+ [M+Na]+:

537.1261; Found: 537.1265.

(R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-ol (4)

Colorless oil, 70.1 mg, Yield: 96%; [α]D20 = +3.5 (c = 2.0, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.84 (d, J = 8.0 Hz, 1H), 7.32 (d, J = 7.6 Hz, 1H), 7.22 (d, J = 7.6 Hz, 1H), 7.02 (t, J = 7.8 Hz,

1H), 6.89 (d, J = 7.2 Hz, 1H), 6.85 (d, J = 8.0 Hz, 1H), 4.37 (s, 1H), 2.07 (s, 3H), 1.94 (s, 3H);
13C NMR (101 MHz, CDCl3) δ 152.0, 139.8, 139.7, 137.5, 136.9, 130.6, 130.3(2C), 129.3, 122.4,

113.1, 102.6, 21.4, 19.7. Known compound (ref. 3).

(R)-6,6'-dimethyl-[1,1'-biphenyl]-2,2'-diol (5)

White solid, 32.8 mg, Yield: 71%; [α]D20 = +68.6 (c = 0.93, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.25 (t, J = 8.0 Hz, 2H), 6.92 (d, J = 7.6 Hz, 2H), 6.90 (d, J = 8.4 Hz, 2H), 4.72 (s, 2H), 2.01 (s,

6H); 13C NMR (101 MHz, CDCl3) δ 154.0, 139.1, 130.3, 122.7, 119.7, 113.3, 19.6. Known

compound (ref. 3).

(R)-2',6-dimethyl-6'-(pyridin-3-yl)-[1,1'-biphenyl]-2-ol (6)
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White solid, 38.0 mg, Yield: 64%; [α]D20 = –217.4 (c = 0.93, CHCl3); 1H NMR (400 MHz,

DMSO-d6) δ 9.33 (s, 1H), 8.38 (s, 1H), 8.32 (d, J = 3.6 Hz, 1H), 7.54 (d, J = 7.6 Hz, 1H), 7.35 (d,

J = 4.8 Hz, 2H), 7.24 – 7.22 (m, 1H), 7.17 (dd, J = 7.6, 4.8 Hz, 1H), 6.94 (t, J = 7.8 Hz, 1H),

6.71 (d, J = 8.0 Hz, 1H), 6.51 (d, J = 7.6 Hz, 1H), 1.97 (s, 3H), 1.60 (s, 3H); 13C NMR (101 MHz,

DMSO-d6) δ 154.8, 148.7, 147.4, 137.8, 137.2, 136.9, 136.3, 136.01, 135.5, 129.4, 128.0, 127.3,

127.2, 126.2, 122.6, 120.4, 112.4, 19.8, 19.5. Known compound (ref. 3).

(R)-2'-(diphenylphosphanyl)-6,6'-dimethyl-[1,1'-biphenyl]-2-ol (7)

Colorless oil, 43.2 mg, Yield: 50%; [α]D20 = –15.2 (c = 1.5, CHCl3); 1H NMR (400 MHz, CDCl3)

δ 7.35 – 7.25 (m, 8H), 7.23 – 7.13 (m, 5H), 7.07 (dd, J = 7.2, 2.8 Hz, 1H), 6.78 (d, J = 7.6 Hz,

1H), 6.69 (d, J = 8.4 Hz, 1H), 4.13 (s, 1H), 1.98 (s, 3H), 1.72 (s, 3H); 13C NMR (101 MHz,

CDCl3) δ 152.6 (d, JC-P = 2.0 Hz), 140.4, 140.1, 139.8 (d, JC-P = 11.1 Hz), 138.6 (d, JC-P = 5.1

Hz), 137.6 (d, JC-P = 2.0 Hz), 137.1 (d, JC-P = 12.1 Hz), 136.8 (d, JC-P = 12.1 Hz), 134.1 (d, JC-P =

4.0 Hz), 133.9 (d, JC-P = 5.1 Hz), 131.9, 131.4, 129.1, 128.8, 128.7, 128.6 (d, JC-P = 7.1 Hz),

128.4 (d, JC-P = 6.1 Hz), 126.5 (d, JC-P = 8.1 Hz), 122.2, 112.8, 19.9 (d, JC-P = 2.0 Hz), 19.8 (d,

JC-P = 3.0 Hz); 31P NMR (162 MHz, CDCl3) δ -13.64 (s). Known compound (ref. 3).
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8. NMR and HPLC spectra

1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-methylbenzoate(3a).
Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 11.0 min, tR(minor) = 12.2 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl benzoate(3b). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
8.9 min, tR(minor) = 10.3 min, e.r. = 98.5:1.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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19F NMR (376 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-(trifluoromethyl)benzoate
(3c). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 7.4 min, tR(minor) = 6.6 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-methoxybenzoate(3d).

Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,

tR(major) = 16.7 min, tR(minor) = 18.6 min, e.r. = 97.5:2.5



S35

1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl [1,1'-biphenyl]-4-
carboxylate(3e). Diacel Chiralpak IC, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ =
254 nm, tR(major) = 21.8 min, tR(minor) = 20.1 min, e.r. = 83:17
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)



S38

HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-acetylbenzoate(3f).
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
19.2 min, tR(minor) = 18.1 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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19F NMR (376 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-fluorobenzoate(3g). Diacel
Chiralcel OD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
16.7 min, tR(minor) = 15.4 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-chlorobenzoate(3h). Diacel
Chiralcel OD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
9.2 min, tR(minor) = 7.9 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-iodobenzoate(3i). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
12.3 min, tR(minor) = 11.7 min, e.r. = 97.5:2.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 4-bromobenzoate(3j). Diacel
Chiralcel OD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
9.3 min, tR(minor) = 8.1 min, e.r. = 98:2
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 3-bromobenzoate(3k).
Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 8.2 min, tR(minor) = 9.8 min, e.r. = 96.5:3.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 2-bromobenzoate(3l). Diacel
Chiralcel OD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
8.4 min, tR(minor) = 9.3 min, e.r. = 98.5:1.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 1-naphthoate(3m). Diacel
Chiralcel AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
17.0 min, tR(minor) = 25.2 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 2-naphthoate(3n). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
18.8 min, tR(minor) = 22.5 min, e.r. = 97.5:2.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl quinoline-2-carboxylate(3o).
Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 90:10, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 12.2 min, tR(minor) = 13.8 min, e.r. = 91:9
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl 1H-pyrrole-2-
carboxylate(3p). Diacel Chiralcel OD-H, n-Hexane:i-PrOH = 92:8, flow = 1.0 mL/min, 25 °C, λ
= 254 nm, tR(major) = 7.6 min, tR(minor) = 6.7 min, e.r. = 96.5:3.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl furan-2-carboxylate(3q).
Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 13.4 min, tR(minor) = 15.2 min, e.r. = 98:2
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl thiophene-2-carboxylate(3r).
Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 9.8 min, tR(minor) = 14.5 min, e.r. = 98:2
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl acetate(3s). Diacel Chiralpak
IG, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 219 nm, tR(major) = 8.4 min,
tR(minor) = 7.9 min, e.r. = 95.5:4.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl cyclohexanecarboxylate(3t).
Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 8.1 min, tR(minor) = 9.7 min, e.r. = 98:2
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl adamantane-1-
carboxylate(3u). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C,
λ = 254 nm, tR(major) = 8.5 min, tR(minor) = 10.3 min, e.r. = 99:1
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl (E)-2-methylpent-2-
enoate(3v). Diacel Chiralpak IC, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254
nm, tR(major) = 5.9 min, tR(minor) = 6.4 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl cyclohex-1-ene-1-
carboxylate(3w). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C,
λ = 254 nm, tR(major) = 8.0 min, tR(minor) = 9.6 min, e.r. = 98:2
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)



S75

HPLC spectra of (R)-2'-iodo-3',4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl benzoate(3x). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
7.3 min, tR(minor) = 7.8 min, e.r. = 79.5:20.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-3',4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl 4-
methylbenzoate(3y). Diacel Chiralcel OJ-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min,
25 °C, λ = 254 nm, tR(major) = 5.2 min, tR(minor) = 6.3 min, e.r. = 92:8
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)



S79

HPLC spectra of (R)-2'-iodo-3',6,6'-trimethyl-[1,1'-biphenyl]-2-yl benzoate(3z). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
7.9 min, tR(minor) = 8.9 min, e.r. = 91:9
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-3'-chloro-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-yl benzoate(3aa).
Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm,
tR(major) = 9.7 min, tR(minor) = 12.5 min, e.r. = 91.5:8.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-1-(2-iodo-3,6-dimethylphenyl)naphthalen-2-yl benzoate(3ab). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
17.0 min, tR(minor) = 27.0 min, e.r. = 88.5:11.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl benzoate(3ac). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
6.6 min, tR(minor) = 8.6 min, e.r. = 98:2
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl 4-
methoxybenzoate(3ad). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min,
25 °C, λ = 254 nm, tR(major) = 11.0 min, tR(minor) = 13.0 min, e.r. = 98:2
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl 4-
bromobenzoate(3ae). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min,
25 °C, λ = 254 nm, tR(major) = 6.8 min, tR(minor) = 7.7 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-4,4',6,6'-tetramethyl-[1,1'-biphenyl]-2-yl adamantane-1-
carboxylate(3af). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C,
λ = 234 nm, tR(major) = 5.0 min, tR(minor) = 6.7 min, e.r. = 99.5:0.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl benzoate(3ag). Diacel
Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) =
14.3 min, tR(minor) = 13.3 min, e.r. = 94.5:5.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl 4-
methoxybenzoate(3ah). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min,
25 °C, λ = 254 nm, tR(major) = 24.3 min, tR(minor) = 22.9 min, e.r. = 94:6
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl 4-
bromobenzoate(3ai). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min,
25 °C, λ = 254 nm, tR(major) = 12.8 min, tR(minor) = 11.6 min, e.r. = 94:6
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-6'-iodo-2',3',5,6-tetramethyl-[1,1'-biphenyl]-2-yl adamantane-1-
carboxylate(3aj). Diacel Chiralpak AD-H, n-Hexane:i-PrOH = 99:1, flow = 1.0 mL/min, 25 °C,
λ = 254 nm, tR(major) = 13.3 min, tR(minor) = 11.4 min, e.r. = 90.5:9.5
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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HPLC spectra of (R)-2'-iodo-6,6'-dimethyl-[1,1'-biphenyl]-2-ol (4). Diacel Chiralpak AD-H,
n-Hexane:i-PrOH = 98:2, flow = 1.0 mL/min, 25 °C, λ = 220 nm, tR(major) = 16.4 min, tR(minor)
= 17.5 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)



S103

HPLC spectra of (R)-6,6'-dimethyl-[1,1'-biphenyl]-2,2'-diol (5). Diacel Chiralpak AD-H, n-
Hexane:i-PrOH = 80:20, flow = 1.0 mL/min, 25 °C, λ = 230 nm, tR(major) = 12.2 min, tR(minor)
= 7.5 min, e.r. = 97:3
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1H NMR (400 MHz, DMSO-d6)

13C NMR (400 MHz, DMSO-d6)
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HPLC spectra of (R)-2',6-dimethyl-6'-(pyridin-3-yl)-[1,1'-biphenyl]-2-ol (6). Diacel Chiralcel
OD-H, n-Hexane:i-PrOH = 92:8, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) = 6.0 min,
tR(minor) = 8.2 min, e.r. = 97:3
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1H NMR (400 MHz, CDCl3)

13C NMR (101 MHz, CDCl3)
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31P NMR (162 MHz, CDCl3)
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HPLC spectra of (R)-2'-(diphenylphosphanyl)-6,6'-dimethyl-[1,1'-biphenyl]-2-ol (7). Diacel
Chiralpak IC, n-Hexane:i-PrOH = 98:2, flow = 1.0 mL/min, 25 °C, λ = 254 nm, tR(major) = 5.7
min, tR(minor) = 8.0 min, e.r. = 97:3
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