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Optimization of reaction conditions 

 

 

 

entry catalyst base t (h) yield (% )a ee (% ) 

12 1 CsOH aq. 50% 5 63 22 (S) 

13 2 CsOH aq. 50% 3 87 22 (S) 

14 3 CsOH aq. 50% 5 25 20 (R) 

15 4 CsOH aq. 50% 18 88 4 (R) 

16 5 CsOH aq. 50% 4 45 30 (R) 

17 6 CsOH aq. 50% 2 40 14 (R) 

18 22a CsOH aq. 50% 24 88 24 (S) 

19 22b CsOH aq. 50% 4 37 16 (S) 

20 21a CsOH aq. 50% 0.5 60 18 (R) 

21 21b CsOH aq. 50% 0.5 64 20 (R) 

22 21c CsOH aq. 50% 0.5 58 20 (R) 

23 21d CsOH aq. 50% 0.5 80 28 (R) 

24 8 CsOH aq. 50% 168 75 28 (S) 

25 9 CsOH aq. 50% 120 26 2 (S) 

26 10 CsOH aq. 50% 36 64 18 (S) 

27 11 CsOH aq. 50% 32 67 20 (S) 

28 13 CsOH (s) 168 82 26 (R) 

29 13 KOH (s) 24 - - 

30 13 Cs2CO3 (s) 24 - - 

 

Table S1. Table of optimization for PTC alkylation of 15a with benzyl bromide 
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X-ray crystallography 

The compound 17aa (9 mg) was dissolved in hot hexane (1.0 mL) and the resulting solution was cooled 

down at 4 °C. After 19 hours, chiral crystals suitable for X-ray diffraction analysis were obtained. A 

colorless prismatic single crystal of 0.56 mm × 0.38 mm × 0.27 mm was selected and mounted on a cryoloop 

with paratone oil and measured at room temperature with a Bruker D8 QUEST diffractometer equipped with 

a PHOTON II detector using CuK radiation (= 1.54178 Å). Data Indexing was performed using APEX3.3 

Data integration and reduction were performed using SAINT.3 Absorption correction was performed by 

multi-scan method in SADABS.3 The structures were solved using SHELXS-974 and refined by means of 

full matrix least-squares based on F2 using the program SHELXL.5 Non-hydrogen atoms were refined 

anisotropically, hydrogen atoms were positioned geometrically and included in structure factors calculations 

but not refined. ORTEP diagrams were drawn using OLEX2.6 The chirality on carbon atom C7 (R) was 

successfully assigned by anomalous-dispersion effects in diffraction measurements on the crystal (Flack 

parameter 0.07(5)). 

 

 17aa 

T (K) 296 

Formula  C20H20O4 
Formula weight 324.36 

System  Orthorhombic 

Space group  P212121 
a (Å) 6.0173(2) 
b (Å) 16.8850(5) 
c (Å) 17.2658(5) 
α (°) 90 
β (°) 90 
γ (°) 90 
V (Å3) 1754.24(9) 

Z  4 
Dx (g cm-3) 1.228 

λ (Å) 1.54178 
μ (mm-1)  0.690 
F000 688 

R1 (I > 2σI) 0.0343(3157) 

wR2 0.0898(3280) 

N. of param. 220 

GooF 1.058 
ρmin, ρmax (eÅ-3) -0.13, 0.12 

 

Table S2. Crystallographic data for compound 
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Figure S1 ORTEP diagrams for compound 17aa. Atom types: C grey, O red, H white. Ellipsoids are drawn at 20% 

probability level. 
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Copies of 1H and 13C NMR spectra 

Compound 15a 

1H NMR (400 MHz, CDCl3) 
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Compound 15b 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 

  

 



S7 

 

Compound 15c 

1H NMR (400 MHz, CDCl3) 

  

13C1H NMR (100 MHz, CDCl3) 
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Compound 15d 

1H NMR (600 MHz, CDCl3) 

 

13C1H NMR (150 MHz, CDCl3) 
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Compound 15e 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 15f 

1H NMR (400 MHz, CDCl3) 

 

Compound 15g 

1H NMR (400 MHz, CDCl3) 
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Compound 17aa 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ab 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ac 

1H NMR (400 MHz, CDCl3) 

 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ad 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ae 

1H NMR (600 MHz, CDCl3) 

 

13C1H NMR (150 MHz, CDCl3) 
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Compound 17af 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ag 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ah 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ai 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ba 

1H NMR (400 MHz, CDCl3) 

 

13C1H NMR (100 MHz, CDCl3) 
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Compound 17ca 

1H NMR (600 MHz, CDCl3) 

 

13C1H NMR (150 MHz, CDCl3) 
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Compound 17da 

1H NMR (600 MHz, CDCl3) 

 

13C1H NMR (150 MHz, CDCl3) 
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Compound 17ea 

1H NMR (600 MHz, CDCl3) 

 

13C1H NMR (150 MHz, CDCl3) 
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Compound 18 

1H NMR (400 MHz, CDCl3) 

 

13C NMR (100 MHz, CDCl3) 
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Compound 19 

1H NMR (400 MHz, CDCl3) 

 

 

13C1H NMR (100 MHz, CDCl3) 
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Copies of HPLC traces 

 

Compound 17aa 
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Compound 17ab 
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Compound 17ac 
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Compound 17ad 
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Compound 17ae 
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Compound 17af 
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Compound 17ag 
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Compound 17ah 
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Compound 17ai 
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Compound 17ba 
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Compound 17ca 
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Compound 17da 
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Compound 17ea 
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Compound 18 

 

 

 

Compound 19 
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Copies of HPLC traces after recrystallization 

 

 

 

 

 


