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SI1 Instruments and Materials

SI1.1 Instruments and Measurement conditions

Structural characterization measurements. The NMR spectra were recorded on a Bruker
400 or 600 MHz spectrometer. The chemical shifts (J) in 'H NMR were reported in ppm relative
to tetramethylsilane (MesSi) as internal standard (0.0 ppm) or proton resonance resulting from
incomplete deuteration of NMR solvent CDCIl3 (7.26 ppm). Coupling constants (J) are expressed
in hertz. 3C NMR spectra were recorded at 101 MHz or 151 MHz, and the chemical shifts (J)
were reported in ppm relative to CDCl3 (77.10 ppm). HRMS analyses were performed on a
Thermo Scientific Vanquish Q Exactive Plus system or a Bruker Solarix XR Fourier Transform

Ion Cyclotron Resonance Mass Spectrometer.

Circular dichroism (CD). CD spectra were obtained in a 0.1 cm quartz cell using a JASCO
J1500 spectropolarimeter. All the samples, including polymers and small molecules, were
dissolved in specific organic solvents, and measured at 25 °C. The salen units in all samples
were fixed as 1.5 x 10 mol/L and measured in the range of 270 to 500 nm for M1, P1 and
P1-Co—Nj3, and in the range of 250 to 500 nm for S1 and S1-Co—N3.

Size exclusion chromatograms (SEC). Molecular weights and molecular weight distributions
were determined by a Waters 1515 pump and a Waters 2414 differential refractive index detector

(set at 40 °C) with THF as a flow phase.

High Performance Liquid Chromatography (HPLC). HPLC were measured by JASCO
Co. Ltd., with JASCO UV-4070 and CD-4095 detectors, and a JASCO Pu-418 pump, with n-
hexane/i-PrOH as the flow phase.

High-Angle Annular Dark Field Scanning Transmission Electron Microscopy (HAADF-
STEM). HAADF-STEM observations were collected on a JEM-2100F high resolution
transmission electron microscope at an acceleration voltage of 200.0 kV. The samples were
prepared by casting the THF solutions of polymer P1-Co—N3 on copper mesh grids and drying

in air under ambient temperature.

High Resolution Cold Field Emission Scanning Electron Microscopy (HR-FESEM). HR-

FESEM observations were collected on a Hitachi Regulus 8230 electron microscope. The



samples were prepared by casting the THF solutions of polymer P1-Co—N3 on silicon substrate

and drying in air under ambient temperature.

Atomic force microscope (AFM). AFM observations were performed on a Cypher S
microscope (Oxford Instruments, Asylum Research). The samples were prepared by casting the
THF solutions (0.01 mg/mL) of polymer P1-Co—N3 on silicon substrate and drying in air under

ambient temperature.

Aberration-Corrected High-Angle Annular Dark-Field Scanning Transmission Electron
Microscopy (AC-HAADF-STEM). AC-HAADF-STEM observations were collected on a FEI
Titan Cubed Themis G2 300 double spherical aberration correction transmission electron
microscope at an acceleration voltage of 200.0 kV. The samples were prepared by casting the
THF solutions of polymer P1-Co—N3 on ultra-thin carbon films and drying in air under ambient

temperature.

X-ray Photoelectron Spectroscopy (XPS). XPS characterization was performed on a Thermo
ESCALAB250XI spectrometer using Al K, radiation (1486.6 eV) operated at 20 kV. Spectra
were calibrated by adjusting the binding energy of Cls to 284.6 eV. XPS spectra were analysed
using XPS Peak 4.1 software. The Gaussian-Lorentzian mix function was 30% (Gaussian-to-

Lorentzian ratio) with Shirley background subtraction.

Dynamic Light Scattering (DLS). DLS measurements were carried on a Nano-ZS90
Zetasizer of Malvern (UK) instrument, and all data were averaged over three-time

measurements. The sample solutions were filtrated through filter membrane before measurement.

FT-IR spectra Measurements. FT-IR spectra were recorded on Perkin-Elmer Spectrum BX

FT-IR system using pure sample and attenuated total refraction (ATR) method at 25 °C.

Elemental analysis. Elemental analysis was carried on vario EL cube Elemental Analyzer (C,

H, N) and Vario MICRO CUBE Elemental Analyzer (O) using pure sample.

Computational simulation. Both molecular mechanics (MM) structure optimization and
molecular dynamics (MD) simulations were calculated using the Forcite module of the Materials
Studio software (version 2019), and Compass force field were used during all simulations. The
geometric parameters of the main chain were fixed during the following Forcite geometry

optimization. The polymer models of P15—Co and P13,—Co were constructed using the Polymer



Builder module in the MS Modeling software with the suitable side-chain conformations. Atom-
based methods were applied for modeling and calculation of van der Waals and electrostatic
potential energy. The convergence thresholds for geometry optimization calculations of all the
models were set as 1.0 x 107> kcal-mol~! for energy, 1.0 x 10> A for maximum displacement,
and 0.001 kcal'mol~'-A~! for maximum force. Then, we did dynamics simulations, canonical
ensemble (NVT) was used, and the temperature was set to 298.15 K with the Nose temperature

control method. The total simulation time was 200 ps with the step of 1 fs.
SI1.2 Materials

All solvents were purchased from Sinopharm. Co. Ltd. and were purified by the standard
procedures before use. All chemicals were obtained from Aladdin, Sinopharm and Sigma-
Aldrich Chemical Co. Ltd., and were used as received without further purification otherwise
denoted. THF and MeO’Bu were freshly distilled from sodium and using benzophenone as an

indicator. Other solvents were dried over anhydrous CaH:2 and distilled before use.



SI2 Synthesis and Characterization of Intermediates, Monomers, and

Polymer-supported Catalysts.
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Synthesis of 1.[1] To a solution of #-butylhydroquinone (19.92 g, 120 mmol), DMAP (1.76 g,
14.4 mmol), and imidazole (10.21 g, 150 mmol) in anhydrous CH2Cl> (120 mL) was added i-

Pr3SiCl (26.3 mL, 123 mmol). The solution was stirred at ambient temperature for 4 h, then
quenched with sat. NH4Cl aqueous solution. The separated organic phase was washed with brine,
dried over anhydrous Na:SOs, filtered, and concentrated. The residue was purified by rapid
column chromatography (SiO2, petroleum ether/ethyl acetate, 9:1) to afford the pure product 1 as
a yellow oil (35.19 g, 91%). 'H NMR (600 MHz, CDCl3): § 6.81 (d, J= 2.9 Hz, 1H), 6.57 (dd, J1
= 8.4 Hz, J» = 2.9 Hz, 1H), 6.50 (d, J = 8.4 Hz, 1H), 4.41 (s, 1H), 1.37 (s, 9H), 1.25-1.18 (m,
3H), 1.10 (d, J = 7.4 Hz, 18H).

Synthesis of 2.[1] Compound 1 (35.12 g, 109 mmol) was dissolved in anhydrous MeCN (500
mL). Then EtsN (53.3 mL, 382.2 mmol), paraformaldehyde (19.66 g, 655.2 mmol), and
anhydrous MgClz (14.52 g, 152.9 mmol) were added under an N2 atmosphere. The mixture was
heated to reflux for 6 h, then cooled to ambient temperature and quenched with 1 M HCI aqueous
solution (250 mL). The solution was filtered through Celite, rinsing with Et2O (50 mL x 3), and
the layers were separated. The aqueous layer was extracted with Et2O (20 mL x 3), and the
combined organic phase was washed with brine (200 mL), dried over anhydrous NaxSO4, filtered,

and concentrated. The residue was dissolved in degassed THF (350 mL) and cooled to —78 °C. A



1.0 M aqueous solution of TBAF (124.5 mL, 124.5 mmol) was added slowly. After the
completion of addition, the solution was warmed to ambient temperature for 2 h, then it was
diluted with water and ethyl acetate and the layers were separated. The organic layer was washed
with brine (200 mL), dried over anhydrous NaxSOs, filtered, and concentrated. The crude
product was redissolved in CH2Cl2 and cooled to 0 °C. The suspension was filtered, and the
generated yellow solid was washed with cold CH2Cla. Removing the solvent under vacuum to
afford the pure product 2 as a yellow solid (10.48 g, 49% total yield from 1). "H NMR (600 MHz,
CDCl): 0 11.38 (s, 1H), 9.79 (s, 1H), 7.10 (d, /= 3.1 Hz, 1H), 6.83 (d, J= 3.1 Hz, 1H), 4.69 (s,
1H), 1.40 (s, 9H).

Synthesis of 3.[2] To a solution of K»COs (7.50 g, 54.6 mmol) and (1R,2R)-1,2-
diaminocyclohexane (11.28 g, 49.5 mmol) in H20 (300 mL) was added THF (120 mL) and the
solution was heated to reflux for 2 h. 3-tert-butyl-2,5-dihydroxybenzaldehyde (4.80 g, 24.66
mmol) and 3,5-di-tert-butyl-salicylaldehyde (17.31 g, 73.98 mmol) in THF (60 mL) were added
dropwise over 30 min. After cooling to ambient temperature, the solution was poured into Et2O
(600 mL) and the aqueous phase was washed with Et2O (100 mL x 2). The combined organic
phase was washed with brine (150 mL), dried over anhydrous Na2SOs, filtrated, and
concentrated. The residue was purified by rapid column chromatography (SiO2, petroleum
ether/ethyl acetate, 9:1), concentrated and freeze-dried from CH2Clz/benzene to afford 3 as a
yellow solid (3.59 g, 77%). 'H NMR (600 MHz, CDCls): 6 8.28 (s, 1H), 8.18 (s, 1H), 7.31 (d, J
= 2.5 Hz, 1H), 6.96 (d, J = 2.4 Hz, 1H), 6.80 (d, J=3.1 Hz, 1H), 6.45 (d, /= 3.1 Hz, 1H), 3.35—
3.27 (m, 1H), 1.95 (d, J = 13.8 Hz, 2H), 1.87 (d, J = 8.5 Hz, 2H), 1.78-1.68 (m, 2H), 1.50-1.43
(m, 2H), 1.41 (s, 9H), 1.38 (s, 9H), 1.23 (s, 9H).
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Synthesis of S1-Co—N3.[3] Small molecular control S1-Co—N3 was synthesized according to
the literature method. The complex was afforded as a brown solid with yield of 84%. HRMS
(ESI-FT): Calcd. For [M + H]", C36H53CoNsO2": 646.3529. Found: 646.3531.

Table S1. Polymerization results of salen-decorated isocyanides M1 with I1 as the initiator.

Entry Solvent [M]o/[cat]o M, (kDa)* My/My* Yield (%)°
1 CHCl3 100 71.4 1.51 62
2 THF 100 143.3 1.23 84
3 THF 25 357 1.29 68
4 THF 50 70.9 1.27 74
5 THF 150 199.6 1.25 90
6 THF 200 289.7 1.10 92

“The M, and M/M, values were determined by SEC with reference to polystyrene standards. “Isolated yields.
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Figure S1. CD (a) and UV—vis spectra (b) of (5)-M1, (S5)-P11s0, and (5)-P1150—Co—N3 measured in THF at 25

°C (¢ =1.5 x 10* M according to amount of salen units).
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Figure S2. CD (a) and UV—vis spectra (b) of S1 and S1-Co—N3 measured in THF at 25 °C (¢ = 1.5 x 10* M).
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Figure S3. FT-IR spectra of (a) P1 and P1-Co—N3; and (b) S1 (4) and S1-Co—N3.
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Figure S4. XPS Co 2p spectra of (a) pristine P1, P1-Co—N3, and (b) pristine S1, S1-Co—N3, respectively.

Figure S5. HAADF-STEM images of P1-Co—Nj3 in THF (0.01 mg mL™") on copper mesh grids (a-b), and

corresponding EDS mappings of merged elements, C (c), N (d), O (e), Co (f), respectively.
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Figure S6. DLS curves of P1150—Co—N3 (0.05 mg/mL in THF).

Figure S7. HR-FESEM images of P1-Co—N3 in THF (0.02 mg/mL) on silicon substrate.
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Figure S8. AFM images of P1-Co—N3 in THF (0.01 mg/mL) on silicon substrate.

Side View
(b)

Figure S9. The side (a) and top (b) views of computational-simulated optimal helical conformation for
P15—Co. Molecular modelling and molecular mechanics calculations were performed on Materials Studio

software (version 2019, Accerlys Software Inc.) implemented with the COMPASS force field.
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SI3 The Details of Catalytic Studies on Kinetic Resolution of Epoxides

SI3.1 The Studies on Kinetic Resolution of Epoxides

The racemic epoxide substrates Sa, Sf, Sg, Sh, Si were purchased from Aladdin and Sigma-
Aldrich Co. Ltd. and were used as received without further purification otherwise denoted. The
other racemic epoxide substrates Sb,[4] 5¢,[5] 5d,[6] Se,[7] and 5j[8] were synthesized according

to the literature methods.

The racemic 6a was synthesized from the reaction of epoxide Sa and TMSN3 catalyzed by

Er(OTf)s according to the literature method.[9]

The ten racemic azide alcohols 7a-j were synthesized from the reactions of relative epoxides
and sodium azide in the presence of ammonium chloride at 80 °C for 2—10 h according to the

literature method.[10]

13
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©/ (S)-5a

(8)-5a.[11] Colorless oil; purification conditions: SiO2, petroleum ether/ethyl acetate, 19:1; 67
mg, isolated yield: 45%. The ee value 99% on HPLC (Chiralcel OD-H column): 90/10 n-
hexane/i-PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 8.167 min
(minor), 13.208 min (major). 'H NMR (400 MHz, CDCl3): § 7.30 (dd, Ji1 = 8.7 Hz, J> = 7.3 Hz,
2H), 7.02-6.90 (m, 3H), 4.22 (dd, /1 =11.0 Hz, . =3.2 Hz, 1H), 3.97 (dd, J1 = 11.0 Hz, 2= 5.6
Hz, 1H), 3.43-3.30 (m, 1H), 2.99-2.86 (m, 1H), 2.77 (dd, /1 = 5.0 Hz, J> = 2.7 Hz, 1H). HRMS
(ESI-FT): Calcd. For [M + H]", CoH1102": 151.0754; Found: 151.0756.
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2 Unknown 12.792 13855053 741872 94.679  91.596 12.367 13.550 12.367 13.550 Manual

Figure S10. (a) The merged HPLC curves of (+)-5a and the purchased enantiopure ($)-5a, respectively. So,
the absolute configuration of the compounds corresponding to each peak in this series epoxide substrates was
determined;[12] (b) The merged HPLC curves of (+)-5a and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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O (S)-5b

(8)-5b.[13] Colorless oil; purification conditions: SiO2, petroleum ether/ethyl acetate, 19:1; 96
mg, 48% isolated yield. The ee 96% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 11.808 min (minor),
14.250 min (major). 'H NMR (600 MHz, CDCl3): J 8.34-8.29 (m, 1H), 7.81 (dd, Ji1 = 6.5 Hz, .2
= 2.9 Hz, 1H), 7.53-7.48 (m, 2H), 7.46 (d, J = 8.3 Hz, 1H), 7.41-7.34 (m, 1H), 6.82 (d, /= 7.6
Hz, 1H), 4.41 (dd, J1 = 10.9 Hz, J> = 3.1 Hz, 1H), 4.15 (dd, J1 = 10.9 Hz, J> = 5.6 Hz, 1H), 3.51
(ddt, /1 =5.7 Hz, J=4.1 Hz, J3 = 2.9 Hz, 1H), 2.98 (dd, /1 = 4.9 Hz, J» = 4.1 Hz, 1H), 2.86 (dd,
Ji =49 Hz, J» = 2.7 Hz, 1H). HRMS (ESI-FT): Calcd. For [M + H]", Ci3H1302": 201.0910;
Found: 201.0909.

L o (L o<
O (R)-5b O (S)-5b

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark ‘
1 Unknown 11.475 14095433 852861 49.844 53.501 11.058  12.017 11.058  12.017 Manual
2 Unknown 13.308 14183681 741247 50.156  46.499 12.850  13.967 12.850  13.967 Manual

wr| P1-Co-N,

# Peak Name tR Area Height 'Area% Height% Peak Start Peak End |Base Start Base End Peak Mark [
1 Unknown 11.808 237184 13778 1.831 2.128 11442 12.142 11442 12.142 Manual
2 Unknown 14.250 12717986 633743 98.169  97.872 13.708  15.025 13.708  15.025 Manual

| S1-Co-N;

‘k Peak Name tR Area Height  Area% Height% Peak Start Peak End |Base Start Base End Peak Mark |
1 Unknown 11.575 3171708 201435 12.111 15.173 11217 12.067 11.217  12.067 Manual
|_2 Unknown 14.292 23016667 1126132 87.889  84.827 13.817  15.033 13.817  15.033 Manual

Figure S11. The merged HPLC curves of (+)-5b and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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(S)-5¢

(8)-5¢.[5] White solid; purification conditions: SiO2, petroleum ether/ethyl acetate, 19:1; 102
mg, 51% isolated yield. The ee 86% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 10.525 min (minor),
11.217 min (major). '"H NMR (600 MHz, CDCl3): § 7.82-7.73 (m, 3H), 7.47 (t, J = 7.6 Hz, 1H),
7.38 (t,J=17.5 Hz, 1H), 7.22 (dd, J1 = 8.9 Hz, J>» = 2.6 Hz, 1H), 7.16 (d, J = 2.6 Hz, 1H), 4.34
(dd, J1=10.9 Hz, J» = 3.1 Hz, 1H), 4.06 (dd, J1 = 10.9 Hz, J> = 5.7 Hz, 1H), 3.43 (d, /= 3.4 Hz,
1H), 2.94 (t, J = 4.6 Hz, 1H), 2.81 (dd, /i1 = 5.0 Hz, J> = 2.6 Hz, 1H). HRMS (ESI-FT): Calcd.
For [M + HJ", C13H1302": 201.0910; Found: 209.0908.

380000
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O\/i(lD e o _A]
(R)-5¢ | ‘ (S)-5¢
I

H

vvvvvv

Peak Start |Peak End |Base Start Base End  Peak Mark |

|:t Peak Name R Area Height  Area% Heigl
1 Unknown 10.892 5718539 362725 49.855 52.315 10450  11.367 10.450  11.367 Manual
2 Unknown 11.775 5751810 330623 50.145  47.685 11.392 12.467 11392 12.467 Manual

wn| P1-Co-N,

w0 f o s
on Time (min)
# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark [
1 Unknown 10.525 680553 48408 7.138 7.244 10.167  10.842 10.167  10.842 Manual
2 Unknown 11.217 8854193 619850 92.862  92.756 10.892 11.775 10.892  11.775 Manual

$1-Co-N, b

2 —r

Retenton i (i
# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark
1 Unknown 10.658 2187236 139666 11.440 13.359 10.317  10.983 10317 10.983 Manual
2 Unknown 11.425 16931759 905820 88.560  86.641 11.000  12.067 11.000  12.067 Manual

Figure S12. The merged HPLC curves of (£)-5¢ and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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Me (S)-5d

(8)-5d.[11] Colorless oil; purification conditions: SiO2, petroleum ether/ethyl acetate, 10:1; 73
mg, 45% isolated yield. The ee 99% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 7.717 min (minor),
9.533 min (major). '"H NMR (400 MHz, CDCl3): 6 7.10 (d, J = 8.3 Hz, 2H), 6.83 (d, J = 8.5 Hz,
2H), 4.19 (dd, J1 = 11.0 Hz, J> = 3.2 Hz, 1H), 3.93 (dd, J1 = 11.0 Hz, J> = 5.6 Hz, 1H), 3.35 (dq,
J1 =58 Hz, J-=2.9 Hz, 1H), 2.90 (t, J = 4.5 Hz, 1H), 2.76 (dd, /1 = 4.9 Hz, J» = 2.6 Hz, 1H),
2.30 (s, 3H). HRMS (ESI-FT): Calcd. For [M + H]", C1oH1302": 165.0910; Found: 165.0917.

O (¢}
o_~< o
/©/ | 2 tnovn /©/ V<|
Me (R)-5d { Me (S)-5d
00000
# Peak Name tR Area Height | Area% |Height% Peak Start Peak End |Base Start |Base End |Peak Mark
1 Unknown  7.700 5945997 412662 49.843  54.642 7.283 8208 7.283  8.208 Manual
2Unknown  9.508 5983372 342546 50.157  45.358 9.083  10.275 9.083  10.275 Manual
750000 B
P1-Co-N,
20000
# [Peak Name (R Area Height Area% |Height% Peak Start |Peak End |Base Start Base End Peak Mark |
1Unknown  7.717 42982 3392 0.598  0.774 7.367  7.908 7.367  7.908 Manual
2Unknown  9.533 7141013 435093 99.402  99.226 9.108  10.133 9.108  10.133 Manual
50000 2 Ugoom
3 5
| §1-Co-N;

# Peak Name tR Area Height |Area% Hi Peak Start Peak End Base Start |Base End Peak Mark ‘
1 Unknown 7.600 1734483 124462 11310 12.865 7.192 8.067 7.192 8.067 Manual
2 Unknown 9.400 13601911 843012 88.690  87.135 8.958 10.075 8.958  10.075 Manual

Figure S13. The merged HPLC curves of (£)-5d and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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Q/o\/ﬁ

Me (S)-5e

(8)-5e.[13] Colorless oil; purification conditions: SiOz, petroleum ether/ethyl acetate, 10:1; 113

mg, 69% isolated yield. The ee 61% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-

PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 9.117 min (minor),
17.725 min (major). 'H NMR (400 MHz, CDClz): § 7.18 (t, J = 7.8 Hz, 1H), 6.80 (d, J = 7.5 Hz,
1H), 6.78-6.71 (m, 2H), 4.20 (dd, J1 = 11.0 Hz, J» = 3.2 Hz, 1H), 3.95 (dd, J1=11.0 Hz, .= 5.6
Hz, 1H), 3.36 (dq, J1 = 5.6 Hz, J» = 3.1 Hz, 1H), 2.91 (t, J=4.6 Hz, 1H), 2.76 (dd, J1 = 4.9 Hz,
J» = 2.7 Hz, 1H), 2.34 (s, 3H). HRMS (ESI-FT): Caled. For [M + H]", CioH1302": 165.0910;

Found: 165.0914.

......

Figure S14. The merged HPLC curves of (+)-5e and the resolved ones by P1-Co—N3 and S1-Co—N3,

©/ O\/ﬁ ©/O\/<I
(S)-5¢

(¢}

Me (R)-5e Me

‘3 Peak Name tR Area Height |Area% Height% |Peak Start Peak End Base Start Base End Peak Mark
1 Unknown 9.467 1163459 800018 49.935  65.750 8.892 10.308 8.892  10.308 Manual
|_2 Unknown 18.858 11664931 416732 50.065 34.250 18.158  20.233 18.158  20.233 Manual

| P1-Co-N,

# Peak Name tR Area Height |Area% Height% Peak Start |Peak End Base Start Base End  Peak Mark |
1 Unknown 9.117 2098398 151505 19.495  30.902 8.583 9.758 8.583 9.758 Manual
2 Unknown 17.725 8665420 338777 80.505  69.098 16.983 19.058 16.983  19.058 Manual
2 Ungaomn

vl §1-Co-N,

# Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End Peak Mark \
1 Unknown 9.042 1718841 125181 24.232 36.524 8.675 9.692 8.675 9.692 Manual
2 Unknown 17.550 5374472 217552 75.768  63.476 16.692 18.575 16.692 18.575 Manual

respectively.
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C[O\/<JO
Me (S)-5f

(8)-51.[13] Colorless oil; purification conditions: SiO2, petroleum ether/ethyl acetate, 10:1; 92
mg, 56% isolated yield. The ee 63% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 6.758 min (minor),
9.142 min (major). 'H NMR (400 MHz, CDCl3): § 7.19-7.12 (m, 2H), 6.90 (t, J = 6.8 Hz, 1H),
6.82 (d,J=9.5Hz, 1H), 4.24 (dd, /i = 11.1 Hz, J2=3.1 Hz, 1H), 3.99 (dd, Ji=11.1 Hz, . = 5.4
Hz, 1H), 3.43-3.34 (m, 1H), 2.95-2.88 (m, 1H), 2.80 (dd, /1 = 5.0 Hz, J> = 2.7 Hz, 1H), 2.27 (s,
3H). HRMS (ESI-FT): Calcd. For [M + H]", C1o0H1302": 165.0910; Found: 165.0919.

@[o\/ﬁ \ ©io\/<? .
Me (R)-5f | Me (S)-5f

Retenion Time {min]
# [Peak Name tR Area Height  [Area% |Height% Peak Start 'Peak End Base Start |Base End Peak Mark |
1 Unknown 6.750 12242479 1096677 49.619  55.344 6.450 7.117 6.450 7.117 Manual
2 Unknown 9.108 12430293 884900 50.381  44.656 8.767 9.600 8.767 9.600 Manual

P1-Co-N,

# Peak Name tR Area  Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark \
1 Unknown 6.758 21787 2039 18.277 23.213 6.500 6.967 6.500 6.967 Manual
2 Unknown 9.142 97421 6746 81.723  76.787 8.667 9.725 8.667 9.725 Manual

S1-Co-N,

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark
1 Unknown 6.767 2819281 252480 38.347 43.443 6.475 7.117 6.475 7.117 Manual
2 Unknown 9.150 4532832 328700 61.653  56.557 8.750 9.658 8.750 9.658 Manual |

Figure S15. The merged HPLC curves of (£)-5f and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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/@/O\/<JO
MeO (S)-59

(8)-5g.[11] White solid; purification conditions: SiO2, petroleum ether/ethyl acetate, 6:1; 88 mg,
49% isolated yield. The ee 92% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-PrOH;

flow rate 1.0 mL/min; detection wavelength: 215 nm; retention time: 10.225 min (minor), 14.192
min (major). '"H NMR (400 MHz, CDCls): 6 6.90-6.79 (m, 4H), 4.17 (dd, J1 = 11.1 Hz, J> = 3.2
Hz, 1H), 3.91 (dd, J1=11.0 Hz, J» = 5.6 Hz, 1H), 3.76 (s, 3H), 3.33 (td, /1 = 5.7 Hz, J» = 4.2 Hz,
1H), 2.92-2.86 (m, 1H), 2.74 (dd, Ji1 = 5.0 Hz, J» = 2.7 Hz, 1H). HRMS (ESI-FT): Calcd. For [M
+HJ", Ci10H1305": 181.0859; Found: 181.0862.

340000

100000

/@/O\/ﬁ | /©/O\/<?’”‘ "
MeO (R)-59 | MeO' (S)-59

90 95 100 105 10  us 5 B0 135 140 M5 150 155 160 165
Reten

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark

1 Unknown 10.208 5051568 339075 49.906  53.046 9.808 10.817 9.808  10.817 Manual
2 Unknown 14.200 5070558 300135 50.094  46.954 13.767 14.875 13.767 14.875 Manual

P1-Co-N,

2 Unfoomn

400000
|
I
g |
F \
B 0 |
ok
o 1 - e =
75 80 85 o 5 10 Tus | B Bs Mo ms 180 135 160 165
# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark\
1 Unknown 9.467 537713 37482 4.076 7.289 9.108 9.875 9.108 9.875 Manual
_2Unknown  12.800 12654665 476732 95.024 92.711 12158  13.825  12.158  13.825 Manual |
900000 2 Unjoonn
w| S1-Co-N, ‘
J
600000 | “
I
g |
2 [
§ o [
(|
[
sowo ||
1y |
v SH— - -
75 8o 85 90 95 w0 s  ume  us @0 @s  no b5 @0 w5 50 55 160 165
Retenton Time [min]
# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End PeakMark]

1 Unknown 10.225 1773563 122259 9.763  12.362 9.842  10.600 9.842  10.600 Manual |
2 Unknown 14.192 16392305 866759 90.237  87.638 13.700  14.892 13.700  14.892 Manual |

Figure S16. The merged HPLC curves of (+)-5g and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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©:O\/<(J)
OMe (S)-5h

(8)-5h.[13] White solid; purification conditions: SiOz, petroleum ether/ethyl acetate, 6:1; 94 mg,
52% isolated yield. The ee 89% on HPLC (Chiralcel OD-H column): 70/30 n-hexane/i-PrOH;

flow rate 1.0 mL/min; detection wavelength: 215 nm; retention time: 13.600 min (minor), 28.208
min (major). '"H NMR (400 MHz, CDCls): 6 6.99-6.84 (m, 4H), 4.23 (dd, J1 = 11.4 Hz, /= 3.5
Hz, 1H), 4.02 (dd, /1 =11.4 Hz, J. = 5.6 Hz, 1H), 3.85 (s, 3H), 3.42-3.33 (m, 1H), 2.91-2.84 (m,
1H), 2.72 (dd, J1 = 5.0 Hz, J2 = 2.6 Hz, 1H). HRMS (ESI-FT): Calcd. For [M + H]", C10H1303":

181.0859; Found: 181.0866.

OMe

400000 o \/<C‘)
5 (R)-5h

L A

100 110 120 130 140 150 160 170 180 190 2200 210 2.
Retenton Time [min

OMe

SNV

(S)-5h

0 230 240 250 20 20 280 20 00 30 320

# Peak Name tR Area

180000

P1-Co-N,
5 10000
%
o v/ ~
100 1o 120 130 10 130 160 7o 180 150
# Peak Name tR Area

1 Unknown 10.892 8939193 480414 50.344
2 Unknown 28.942 8817100 176014 49.656

32

10.583
27.533

2 Unin

Height Area% |Height% |Peak Start Peak End Base Start Base End |Peak Mark |
11.492 Manual
31.075 Manual

0 20 240 250 260 20 280 20 20 3

S1-Co-N,

o —v NS~

100 10 120 130 140 150 160 170 180 190 200 210 2.
Retention Time [min

1 Unknown 13.600 596439 16298 5.973
2 Unknown 28.208 9388680 177538 94.027

12.542
27.000

Height |Area% Height% Peak Start Peak End Base Start Base End Peak Mark|
14.850 Manual
32.008 Manual

2 Ungoomn

vy J

0 250 260 20 0

20 00 30 320

# Peak Name tR Area

1 Unknown 11.217 3104692 170226 12.637
2 Unknown 29.167 21463064 384170 87.363

Figure S17. The merged HPLC curves of (£)-5h and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.

10.792
28.033

Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark \
11.842 Manual
31.942 Manual
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(@]

(R)-5i.[14] Colorless oil; purification conditions: SiOz, petroleum ether/ethyl acetate, 8:1; 67 mg,
isolated yield: 56%. The ee value 79% on HPLC (Chiralcel AS-H column): 99/1 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 7.408 min (major),
7.942 min (minor). 'H NMR (400 MHz, CDCl3): 6 7.38-7.26 (m, 5H), 3.89-3.84 (m, 1H), 3.15
(dd, J1 = 5.6 Hz, J» = 4.1 Hz, 1H), 2.81 (dd, J1 = 5.5 Hz, J» = 2.6 Hz, 1H). HRMS (ESI-FT):
Calcd. For [M + H]", CsHoO": 121.0575; Found: 121.0577.

320000
300000
O ‘\\O
. 2 ugknown
s (R-5i /) / (S)-5i
B \ \
i \ \
: 100000 \
\\ / \\
/ v \
0 /
— S S e —_—
600610 630 630 640 650 660 670 680 690 700 '}'m"}}é",'xl.';(}lkél”}?é”[,;&;'},é"}la}."/m' 500 810 830 830 840 850 660 670 880 860900
# Peak Name tR Area Height Area% Height% Peak Start |Peak End Base Start Base End PeakMark[
1 Unknown 7.358 4060670 243526 49.061  50.765 6.792 7.575 6.792 8.358 Manual
2 Unknown 7.858 4216063 236190 50.939  49.235 7.575 8.358 6.792 8.358 Manual
100000
P1-Co-N,
1 Ungoronn
2 oo
2 une
o
L. S R S —
600610 630 630 640 650 660 670 680 690 700 740 720 730 740 750 760 770 780 79 800 610 620 630 840 85 66 870 88 890900
Retenton Time fmin]
# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark]
1 Unknown 7.408 1295703 74540 89.507 89.483 6.917 7.700 6.917 8.283 Manual
2 Unknown 7.942 151896 8761 10.493 10.517 7.700 8.283 6.917 8.283 Manual
440000
“! §1-Co-N,
300000
1 Ungoonn
3 \
g 200000
£ \
\ 3
100000 \
I . 1 N B
o —
600610 620 630 640 630 6 670 60 650 700 710 720 730 740 Y 770 780 790 800 810 820 830 840 850 860 870 880 80900
# Peak Name tR Area Height  Area% | Heigl Peak Start Peak End |Base Start Base End PeakMark[
1 Unknown 7.417 3888354 267226 68.268 69.122 7.033 7.700 7.033 8.375 Manual
2 Unknown 7.958 1807331 119376 31.732  30.878 7.700 8.375 7.033 8.375 Manual

Figure S18. The merged HPLC curves of (£)-5i and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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(0}
OO (R)-5j

(R)-5j.[14] Withe solid; purification conditions: SiO2, petroleum ether/ethyl acetate, 8:1; 103
mg, isolated yield: 61%. The ee value 56% on HPLC (Chiralcel OZ-H column): 99/1 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 7.808 min (major),
8.933 min (minor). 'H NMR (600 MHz, CDCl3): 6 7.86-7.78 (m, 4H), 7.53-7.44 (m, 2H), 7.33
(dd, J1 = 8.5 Hz, J» = 1.8 Hz, 1H), 4.04 (dd, J1 =4.1 Hz, J» = 2.5 Hz, 1H), 3.23 (dd, J1 = 5.4 Hz,
J2=4.1 Hz, 1H), 2.91 (dd, J1 = 5.4 Hz, J>» = 2.6 Hz, 1H). HRMS (ESI-FT): Calcd. For [M + H]",
Ci12H110™: 171.0732; Found: 171.0738.

550000 1 Upkaown

o 'R Ko
OO RS || & OO (515

200000 /

rtersity (V]

o - — ——

60 62 63 66 68 20 72 74 76 78 86 88 90 92 94 96 98 100 102 104

Y
Retenton Time (min)
# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark \
1 Unknown 8.167 10239382 543875 49.977  49.546 7.558 8.608 7.558 8.608 Manual
2 Unknown 9.158 10248739 553851 50.023  50.454 8.658 9.758 8.658 9.758 Manual

ws| P1-Co-N,

10000

Intersity (V)

T e ———

60 62 64 66 68 70 72 74 76 78 80 82 84 86 88 90 92 94 96 98 100 102 104
Retention Time (i)

# Peak Name tR Area Height 'Area% |Height% Peak Start Peak End |Base Start Base End Peak Mark
1 Unknown 7.808 436961 17769 78.303 72.626 7.183 8.383 7.183 8.383 Manual
2 Unknown 8.933 121079 6697 21.697 27.374 8.400 9.417 8.400 9.417 Manual

oo 1 Unjnown
S1-Co-N,
- g
\
\
| o
% o [
i [ \
|
200000 /
o = — —
60 62 64 66 68 70 72 74 7.6 78 80 ) 86 88 9.0 9.2 94 26 98 100 102 104
# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End |Peak Mark [

1 Unknown 8.000 14240355 765407 63.629 62.821 7.483 8.450 7.483 8.450 Manual
2 Unknown 8.992 8139896 452996 36.371 37.179 8.475 9.525 8.475 9.525 Manual

P

Figure S19. The merged HPLC curves of (#)-5i and the resolved ones by P1-Co—N3 and S1-Co—Nj,
respectively.
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Q/Oﬂs"s

(R)-6a
(R)-6a.[15] Colorless oil, purification conditions: SiO2, petroleum ether/ethyl acetate, 97:3; 97
mg, 47% isolated yield. The ee 99% on HPLC (Chiralcel OD-H column): 95/5 n-hexane/i-PrOH,;
flow rate 0.8 mL/min; detection wavelength: 220 nm; retention time: 5.375 min (minor), 6.450
min (major). '"H NMR (600 MHz, CDCls): 6 7.29 (dd, Ji = 8.7 Hz, J» = 7.4 Hz, 2H), 6.97 (t, J =
7.3 Hz, 1H), 6.89 (dd, Ji = 8.8 Hz, J» = 1.0 Hz, 2H), 4.18 (qd, J1 = 6.0 Hz, J» = 3.8 Hz, 1H), 3.93
(d, J=5.9 Hz, 2H), 3.42 (dd, J1 = 12.6 Hz, J» = 3.8 Hz, 1H), 3.36 (dd, J1 = 12.6 Hz, J = 6.1 Hz,
1H), 0.21 (s, 9H). HRMS (ESI-FT): Calcd. For [M — H]J~, Ci2HisN302Si™: 264.1162. Found:
264.1151.

OoTMS o [\ OTMS

' Oovbm [ ©/0\/‘\/N3
(S)-6a ‘ \ (R)-6a

B — v —

- o Retetion Time
# Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End |Peak Mark |
1 Unknown 5.400 10661414 569154 50.087 44.085 4.858 5.800 4.858 5.800 Manual
2 Unknown 6.458 10624349 721893 49.913  55.915 6.017 6.917 6.017 6.917 Manual

| P1-Co-N,

# PeakName R |Area Height |Area% |Height% Peak Start |Peak End |Base Start |Base End | Peak Mark |
1Unknown 5375 58172 3637 0538 0498 5008 5517 5008  5.517 Manual
2Unknown 6450 10747839 726421 99.462 99.502  6.008 6983  6.008  6.983 Manual |

.| s1-co-N,

# Peak Name tR Area Height 'Area% Height% Peak Start |Peak End |Base Start Base End Peak Mark |
1 Unknown 5.408 274163 14648 2.020 1.668 4.900 5.825 4.900 5.825 Manual
2 Unknown 6.442 13297079 863313 97.980  98.332 5.967 7.083 5.967 7.083 Manual

Figure S20. The merged HPLC curves of (£)-6a and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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O\/?\/NS
©/ (R)-7a

(R)-7a.[16] Colorless oil; purification conditions: SiO2, petroleum ether/ethyl acetate, 9:1; 63
mg, 42% isolated yield. The ee 99% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-

PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 12.875 min (major),
26.508 min (minor). 'H NMR (600 MHz, CDCl3): 6 7.34-7.27 (m, 2H), 6.99 (td, Ji = 7.4 Hz, .J»
= 1.1 Hz, 1H), 6.95-6.89 (m, 2H), 4.17 (dt, J1 = 9.7 Hz, J» = 4.9 Hz, 1H), 4.06-3.98 (m, 2H),
3.53 (qd, J1 = 13.1 Hz, J» = 5.4 Hz, 2H), 2.50 (d, J = 4.1 Hz, 1H). HRMS (ESI-FT): Calcd. For

[M + H]", CoH12N302": 1

180000

150000

100000

)

170000

150000

93.0924; Found: 193.0926.

OH OH

| o\/T\/NS 0\)\/N3
“ (j (R)-7a [ ) (S)-7a

80 90 100 110 120 130 140 150 160 170

# Peak Name tR Area Height 'Area% Height% Peak Start Peak End |Base Start Base End |Peak Mark ‘
1 Unknown 12.583 3768044 174170 50.208 66.131 11.758  13.808  11.758  13.808 Manual
2 Unknown 25.092 3736817 89203 49.792 33.869  23.692 26.583  23.692  26.583 Manual

1 Unjnown

PI-Co-N; |
|
| |
|

8090 10 1o 120 B0 Mo B0 160 Vo Mo o W0 20 20 BO Mo B0 20 2O B/ B0 N0
Retenton Time (i

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark ]
1 Unknown 12.875 4388657 170080 99.463 99.736 12.083 14.325 12.083 14.325 Manual
2 Unknown 26.508 23685 450 0.537 0.264 25.283  27.367 25.283  27.367 Manual

100000 {

S1-Co-N; |

# |Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End PeakMark[
1 Unknown 12.342 7815529 290812 98.357 98.940 11.350  13.592 11.350  13.592 Manual

Figure S21. The merged HPLC curves of (£)-7a and the resolved ones by P1-Co—N3 and S1-Co—N3,

2 Unknown 24.208 130539 3114 1.643 1.060  23.192 25200  23.192  25.200 Manual

respectively.
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O\/\/ N3
O (R)-7b

(R)-7b.[16] Colorless oil; purification conditions: SiOz, petroleum ether/ethyl acetate, 9:1; 105
mg, 43% isolated yield. The ee 97% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 31.125 min (major),
33.525 min (minor). 'H NMR (600 MHz, CDCl:): § 8.21 (dd, J1 = 8.4 Hz, > = 1.3 Hz, 1H), 7.82
(dd, J1 = 7.0 Hz, J = 2.5 Hz, 1H), 7.54-7.45 (m, 3H), 7.38 (t, /= 7.9 Hz, 1H), 6.84 (d, /= 7.6
Hz, 1H), 4.34 (dq, J1 = 10.6, J» = 5.3 Hz, 1H), 4.25-4.17 (m, 2H), 3.70-3.59 (m, 2H), 2.53 (d, J
= 5.3 Hz, 1H). HRMS (ESI-FT): Calcd. For [M + H]", Ci3sH1aN3O2": 244.1081; Found:

244.1078.
180000 O oH 2 Uoomn oH
O\/‘\/ N3 O\/k/N:&
O (R)-Tb O (S)-7b

# Peak Name tR Area Height |Area% Height% Peak Start Peak End |Base Start Base End |Peak Mark |
1 Unknown 31.408 11103109 186202 49.921 51.377 29.933 32.783 29.933  32.783 Manual
2 Unknown 33.925 11138208 176222 50.079  48.623 32817 35725 32.817  35.725 Manual |

| P1-Co-N,

“““““

# |Peak Name tR Area Height |Area% |H Peak Start |Peak End Base Start |Base End |Peak Mark |

1 Unknown 31.125 4773862 79238 98.380 97.811 29.742  32.850 29.742  32.850 Manual
2 Unknown 33.525 78590 1774  1.620 2.189 32925  34.300 32,925  34.300 Manual

7| $1-Co-N,

,,,,,,,

Bo  ms
e (i

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark

1 Unknown 31.375 2691651 43659 86.326 86.268 29.892  32.825 29.892  35.567 Manual

2 Unknown 33.933 426362 6950 13.674 13.732 32.825  35.567 29.892  35.567 Manual

Figure S22. The merged HPLC curves of (£)-7b and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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O\/j\/ N3
(R)-Tc

(R)-7c.[17] White solid; purification conditions: SiO2, petroleum ether/ethyl acetate, 9:1; 102
mg, 42% isolated yield. The ee 94% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-
PrOH; flow rate 1.0 mL/min; detection wavelength: 220 nm; retention time: 20.367 min (major),
25.408 min (minor). '"H NMR (600 MHz, CDCl3): 6 7.80-7.71 (m, 3H), 7.49-7.42 (m, 1H),
7.40-7.33 (m, 1H), 7.19-7.14 (m, 2H), 4.24 (dq, Ji1 = 9.7 Hz, J> = 5.0 Hz, 1H), 4.18-4.11 (m,
2H), 3.58 (qd, /1 = 12.7 Hz, J» = 5.3 Hz, 2H), 2.53 (d, J = 4.7 Hz, 1H). HRMS (ESI-FT): Calcd.
For [M + H]", C13H14N302": 244.1081; Found: 244.1080.

e QH 1 Unkown OH
100000 E
O ANl O\/'\/N3
| 2 Uninown
(R)-Tc (S)-7e
[
§ om0
| — — - — _— — -
o We o W s 85 me N6 e B0 me me WMo mo ma m ®e o8 6 Do Mo 5o %0
# |Peak Name tR Area Height |Area% |Height% |Peak Start Peak End Base Start Base End Peak Mark‘
1 Unknown 20.358 3500123 102121 49.896 54.726 19.192  21.350 19.192  21.350 Manual
2 Unknown 25.367 3514665 84482 50.104  45.274 24.233 27175 24.233  27.175 Manual
U
120000
P1-Co-N,
100000
‘ 50000
o L)

Mo 155 10 7o 1 16 me e ue no 3
# Peak Name tR Area Height Area% |Height% Peak Start |Peak End Base Start Base End PeakMark\
1 Unknown 20.367 4580827 132901 97.285 97.599 19.625  21.375 18.942  21.375 Manual
2 Unknown 25.408 127861 3269 2.715 2.401 24.683  26.125 24.683  26.125 Manual
20000 1 Unknown
S1-Co-N;
100000
: 50000
2u
) Y - il N
Mo 150 W0 ;o me 10 mo Ao @0 mo e me m‘«' 7o W mo ®o 3o 3o o wmo 30 %0

# |Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End Peak Mark |
1 Unknown 20.383 4378214 126091 89.548 91.443 19.692  21.908 18.750  21.908 Manual
2Unknown 25417 511005 11800 10452 8557 24275 26700 24275 _ 26.700 Manual

Figure S23. The merged HPLC curves of (£)-7¢ and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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Me (R)-7d

(R)-7d.[18] Colorless oil, purification conditions: SiO2, petroleum ether/ethyl acetate, 8:1; 72
mg, 44% isolated yield. The ee 97% on HPLC (Chiralcel OD-H column): 80/20 n-hexane/i-
PrOH; flow rate 0.8 mL/min; detection wavelength: 220 nm; retention time: 17.117 min (major),
18.958 min (minor). '"H NMR (600 MHz, CDCI3): § 7.10 (d, J = 8.3 Hz, 2H), 6.88-6.76 (m, 2H),
4.18-4.13 (m, 1H), 4.02-3.95 (m, 2H), 3.52 (qd, J1 = 12.6 Hz, J>» = 5.4 Hz, 2H), 2.58 (d, J=4.5
Hz, 1H), 2.30 (s, 3H). MS (ESI): Calcd. For [M + H]", C10H14N302": 208.11; Found: 208.11.

2460000

OH ‘ OH
N3

/©/O\/;\/N3 [ /©/o\/'\/
Me CECI [ we (8)7d

T -1 —g

145 150 155 160 165 170 s 180 185 190 195 200 25 20 ns | 20
Retention Time (min]

# Peak Name tR Area Height |Area% Height% Peak Start Peak End |Base Start |Base End Peak Mark |
1 Unknown 17.100 8652650 238356 50.045 50.612 15975  18.058 15.975  18.058 Manual
2 Unknown 18.942 8636972 232593 49.955  49.388 18.058  20.242 18.058  20.242 Manual

| P1-Co-N,

200000
100000

[ ————— —_ —

145 150 155 160 165 170 175

# |Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End Peak Mark |
1 Unknown 17.117 9448137 261125 98.671  98.540 16.033 18.242 16.033 18.242 Manual
2 Unknown 18.958 127291 3870 1.329 1.460 18.342 19.883 18.342 19.883 Manual

1 Ungnown
200000 ¥

S1-Co-N,

1 = T

185 190 195 20 05 210 as | 20

145 150 155 160 165 170 s 180
Retenton Time (min]

# Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End Peak Mark |
1 Unknown 17.100 7267877 200676 91.342 91.064 16.017 18.150 16.017 18.150 Manual
2 Unknown 18.933 688878 19693 8.658 8.936 18.242 19.733 18.242 19.733 Manual

Figure S24. The merged HPLC curves of (+)-7d and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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QH
O\/\/ N3

Me (R)-7e

(R)-7e.[18] Colorless oil; purification conditions: SiO2, petroleum ether/ethyl acetate, 8:1; 69
mg, 42% isolated yield. The ee 97% on HPLC (Chiralcel OD-H column): 80/20 n-hexane/i-
PrOH; flow rate 0.8 mL/min; detection wavelength: 220 nm; retention time: 13.617 min (major),
15.192 min (minor). '"H NMR (600 MHz, CDCl3): 6 7.19 (t, J= 7.8 Hz, 1H), 6.82 (d, J = 7.5 Hz,
1H), 6.76-6.70 (m, 2H), 4.17 (h, J= 5.2 Hz, 1H), 4.04-3.98 (m, 2H), 3.52 (qd, J1 = 12.7 Hz, > =
5.4 Hz, 2H), 2.60 (d, J = 5.0 Hz, 1H), 2.34 (s, 3H). MS (ESI): Calcd. For [M + HJ,
C10H14N302": 208.11; Found: 208.11.

; o
OH (o} N
O A~Ns N
s \ S)-7e
3 Me (R)-Te Me )
2 10000
. e - -

# Peak Name tR Area Height ' Area% Height% Peak Start Peak End Base Start Base End Peak Mark [
1 Unknown 13.592 8178806 230748 50.214  50.567 12.575 14.283 12.575  14.283 Manual
2 Unknown 15.150 8109225 225573 49.786  49.433 14.300 16.067 14.300  16.067 Manual

P1-Co-N,

260000

2 ninoun

e ey

16 18 120 122 124 126 128 130 132 134 136 2 144 146 148 150 152 154 156 158 160 162 164

# Peak Name tR Area Height | Area% Height% Peak Start Peak End Base Start Base End Peak Mark
1 Unknown 13.617 9554581 262106 98.742  98.557 12,575  14.542 12,575  14.542 Manual
2 Unknown 15.192 121754 3836 1.258 1.443 14.625  15.908 14.625  15.908 Manual

1 Ungnown

o] S1-Co-N,

200000,

o — —— —

T

16 18 120 122 124 126 128 10 132 134 136 138
Reteny

43 MA4 Me M8 150 132 14 136 138 160 162 164

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark
1 Unknown 13.600 11921401 328896 91.025 90.684 12.292 14.342 12292 14.342 Manual
2 Unknown 15.158 1175423 33786 8.975 9.316 14383  16.125 14.383  16.125 Manual

Figure S25. The merged HPLC curves of (£)-7e and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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OH

©:O\/\/ N3
Me  (R)-7f

(R)-71.[18] Colorless oil; purification conditions: SiOz, petroleum ether/ethyl acetate, 8:1; 66 mg,
32% isolated yield. The ee 96% on HPLC (Chiralcel OD-H column): 80/20 n-hexane/i-PrOH;

flow rate 0.8 mL/min; detection wavelength: 220 nm; retention time: 6.592 min (major), 7.342
min (minor). "H NMR (600 MHz, CDCl3): § 7.20 — 7.15 (m, 2H), 6.92 (dd, J1 = 8.1 Hz, 2 = 6.6
Hz, 1H), 6.83 (d, /= 8.0 Hz, 1H), 4.20 (h, J= 5.1 Hz, 1H), 4.03 (d, J = 4.2 Hz, 2H), 3.55 (qd, Ji
=12.6 Hz, J» = 6.0 Hz, 2H), 2.64 (d, J= 5.1 Hz, 1H), 2.25 (s, 3H). HRMS (ESI-FT): Calcd. For
[M + H]", C1oH14N302": 208.1081; Found: 208.1084.

280000,

‘‘‘‘‘‘

xxxxxx

OH ; OH

[:[O\/:\/N?: TR [:iO\/v\/Ns
Me (R)Tf [ Me  (S)7f

# |Peak Name tR Area Height ' Area% |Height% Peak Start Peak End Base Start Base End Peak Mark \
1 Unknown 6.975 6176634 438471 50.189 54.811 6.642 7.408 6.642 7.408 Manual
2 Unknown 7.908 6130024 361502 49.811  45.189 7.475 8.633 7.475 8.633 Manual

P1-Co-N;

min)
# Peak Name tR Area Height Area% |Height% Peak Start 'Peak End Base Start Base End |Peak Mark |
1 Unknown 6.592 4618521 282878 98.166 98.793 6.192 7.117 6.192 7.117 Manual
2 Unknown 7.342 86291 3456 1.834 1.207 7.125 7.917 7.125 7.917 Manual

| s1-co-N,

Figure S26. The merged HPLC curves of (£)-7f and the resolved ones by P1-Co—N3 and S1-Co—N3,

# |Peak Name tR Area Height | Area% Height% Peak Start Peak End Base Start Base End Peak Mark \
1 Unknown 6.575 14244897 885860 91.973 92.294 6.225 7.167 6.225 7.167 Manual
2 Unknown 7.483 1243280 73964  8.027 7.706 7.200 8.025 7.200 8.025 Manual

respectively.
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MeO :

OH
O3

(R)-79

(R)-7g.[19] White solid; purification conditions: SiO2, petroleum ether/ethyl acetate, 4:1; 82 mg,
37% isolated yield. The ee 97% on HPLC (Chiralcel OD-H column): 85/15 n-hexane/i-PrOH;

flow rate 0.5 mL/min; detection wavelength: 220 nm; retention time: 21.125 min (major), 35.008
min (minor). 'H NMR (600 MHz, CDCls): 6 6.87-6.81 (m, 4H), 4.14 (h, J = 5.1 Hz, 1H), 4.00—
3.92 (m, 2H), 3.77 (s, 3H), 3.50 (qd, J1 = 12.6 Hz, J» = 5.4 Hz, 2H), 2.64 (d, J = 5.1 Hz, 1H).

HRMS (ESI-FT): Calcd. For [M + H]", C10H14N303": 224.1030; Found: 224.1031.

— 1 Untoown OH OH
I O AN O\A/Nii
- | /©/ /©/
| Meo (R)-Tg e (S)-79
| |
= |
8 | |
= 2000 | “
| |
|
|
o S\ :\‘l : A = =
140 160 180 200 20 240 260 28.0 30.0 20 340 36.0 38.0 40.0 20 44,0450
Reteton Time (min]
# Peak Name tR Area Height Area% |Height% Peak Start Peak End Base Start Base End Peak Mark
1 Unknown 21.083 21361684 492501 49.859 57.478 20.083 23.175 20.083  23.175 Manual
2 Unknown 34.867 21482308 364345 50.141  42.522 33425  37.500 33.425  37.500 Manual
60000 1ur=umw
P1-Co-N,
300000
|
|
< 20000
|
100000
|
|
f o
o
R T T
# |Peak Name tR Area Height ' Area% Height% Peak Start Peak End |Base Start Base End Peak Mark
1 Unknown 21.125 15181808 346652 98.600 98.756 19.658  23.892 19.658  23.892 Manual
2 Unknown 35.008 215619 4366  1.400 1.244 34.267  35.900 34.267  35.900 Manual
340000 1 Unknown
A
| S1-Co-N,
|
|
|
200000
2 |
J
100000
|
|
|
o v S s
"o 10 me | moe | mo | o 2o mo  me  me o %o  mo w0 @0 wobo
Retention Time [min]
# Peak Name tR Area Height Area% Height% Peak Start Peak End |Base Start Base End PeakMark[
1 Unknown 21.117 14094678 324785 91.553  93.465 19.950  23.617 19.950  23.617 Manual
2 Unknown 35.067 1300477 22709 8.447 6.535 33.358  37.050 33.358  37.050 Manual

Figure S27. The merged HPLC curves of (£)-7g and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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OH

©:O\/\/ N3
OMe (R)-7h

(R)-7h.[20] White solid; purification conditions: SiOz, petroleum ether/ethyl acetate, 4:1; 77 mg,

35% isolated yield. The ee 90% on HPLC (Chiralcel OD-H column): 85/15 n-hexane/i-PrOH;

flow rate 0.5 mL/min; detection wavelength: 220 nm; retention time: 21.817 min (major), 49.533
min (minor). "H NMR (600 MHz, CDCl3): § 7.03-6.94 (m, 2H), 6.93-6.88 (m, 2H), 4.16 (d, J =
6.0 Hz, 1H), 4.10-4.00 (m, 2H), 3.87 (d, /= 1.9 Hz, 3H), 3.55-3.44 (m, 2H), 3.21 (d, /=4.8 Hz,
1H). HRMS (ESI-FT): Calcd. For [M + H]", C10H14aN303": 224.1030; Found: 224.1032.

180000

2 100000
>

200000

> 100000

110000

100000,

™ ome o OMe  OH
‘\ O N3 O\/'\/NB
|

(R)-7h (S)-7h

400 420 440 460 480 500 520 540 %0 580

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark |
1 Unknown 21.983 8059727 183292 50.362 64.159 20.825 24.683 20.825  24.683 Manual
2 Unknown 49.908 7943976 102392 49.638  35.841 48217  52.992 48.217  52.992 Manual

I P1-Co-N,

# |Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End Peak Mark \
1 Unknown 21.817 8631613 193255 94.918 96.934 20.408  24.542 20.408  24.542 Manual
2 Unknown 49.533 462097 6112  5.082 3.066 47.392  51.658 47.392  51.658 Manual

T S1-Co-N,

# Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End |Peak Mark[
1 Unknown 21.983 4879552 109896 80.485 87.713 20.292 24358 20.292  24.358 Manual

2 Unknown 50.092 1183157 15395 19.515 12.287  47.983 52.392  47.983  52.392 Manual

Figure S28. The merged HPLC curves of (£)-7h and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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OH

©/Ts')-7i

(8)-7i.[21] Colorless oil; purification conditions: SiO2, petroleum ether/ethyl acetate, 10:1; 63
mg, 39% isolated yield. The ee 99% on HPLC (Chiralcel OD-H column): 95/5 n-hexane/i-PrOH,;

flow rate 0.5 mL/min; detection wavelength: 210 nm; retention time: 33.108 min (minor), 35.908
min (major). '"H NMR (600 MHz, CDCl3): 6 7.38 (d, J = 4.3 Hz, 4H), 7.33 (q, J = 4.5 Hz, 1H),
4.89 (dd, J1 = 8.3 Hz, J» = 3.8 Hz, 1H), 3.53-3.42 (m, 2H), 2.35 (s, 1H). HRMS (ESI-FT): Calcd.
For [M + H]J", CsH10N30": 164.0818; Found: 164.0820.

o

©/'\/Na H N3
RT ©/\(;)-7i

80285 290 205 00 05 310 315 20 25 B0 BS 40

# Peak Name tR Area Height Area% Height% Peak Start Peak End Base Start Base End Peak Mark \
1 Unknown 33.550 1280813 16597 50.104 52.963 31325 34.967 31325  34.967 Manual
2 Unknown 36.975 1275508 14740 49.896  47.037 35.067  39.375 35.067  39.375 Manual

P1-Co-N,

-

95 400 405 410 415420

80285 200 295 200 X %5 370 375 80 85

# Peak Name tR Area Height Area% Height% Peak Start Peak End |Base Start Base End Peak Mark |
1 Unknown 33.108 75334 1294  0.588 1.048 31375 33.692 31.375  33.692 Manual
2 Unknown 35.908 12733835 122193 99.412  98.952 33.742 38.250 33.742  38.250 Manual

2 Unnown

S1-Co-N,

# Peak Name R Area Height ' Area% Height% Peak Start Peak End |Base Start Base End DeakMark]
1 Unknown 33.550 575102 7459 5.391 5.939 31.908 34.700 31.908  34.700 Manual

Figure S29. The merged HPLC curves of (+)-7i and the resolved ones by P1-Co—N3 and S1-Co—N3,

2 Unknown 36.767 10092950 118139 94.609  94.061 34.825  38.950 34.825  38.950 Manual

respectively.
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OH

N
(8)-7j.[22] White solid; purification conditions: SiOz2, petroleum ether/ethyl acetate, 10:1; 78 mg,
37% isolated yield. The ee 96% on HPLC (Chiralcel OD-H column): 90/10 n-hexane/i-PrOH;
flow rate 0.5 mL/min; detection wavelength: 220 nm; retention time: 20.817 min (minor), 24.908
min (major). 'H NMR (600 MHz, CDCl3): 6 7.93-7.80 (m, 4H), 7.56-7.44 (m, 3H), 5.06 (dt, Ji
= 7.3 Hz, J» = 3.3 Hz, 1H), 3.64-3.49 (m, 2H), 2.46 (s, 1H). HRMS (ESI-FT): Calcd. For [M +
H]", C13H14N302": 214.0975; Found: 214.0977.

- T T oH
600000 N3 | \‘ 2 Unknown i N3
OO R¥7 || OO ()7
400000 “‘ \‘ |
- [
0 - T ot G —n

240 245 250 255 260 265 270 275 280 285 290 295300

160165 170 175 180 185 190 195 200 205 210 215 20 25 3.5
Reten i

# Peak Name tR Area Height Area% Height% Peak Start Peak End 'Base Start Base End Peak Mark [
1 Unknown 20.425 27099796 654950 50.008  53.519 19.200 21.975 19.200  21.975 Manual
2 Unknown 24.550 27091558 568820 49.992  46.481 23.150 26.067 23.150  26.067 Manual

110000 2 Unnown

| P1-Co-N,

£ o

™ E—

# Peak Name tR Area Height  Area% Height% Peak Start Peak End |Base Start Base End Peak Mark [
1 Unknown 20.817 1066265 27916 2.004 2.517 19.875  21.558 19.875  21.558 Manual
2Unknown  24.908 52138340 1081072 97.996 97.483  23.492  27.075 23492  27.075 Manual

20000 2 Ungnown

s §1-Co-N,

I AR CH . . —

160165 170 175 180 185 190 195 200 205 210 215 220 25 230 235 240 245 250 255 260 265 270 275 280 285 290 2953200
Retention Time {min]

# |Peak Name tR Area Height |Area% Height% Peak Start Peak End Base Start Base End |Peak Mark |
1 Unknown 20.850 1621881 40399 14.662 16.673 19.692  21.958 19.692  21.958 Manual
2 Unknown 25.000 9439917 201912 85.338  83.327 23.617  26.833 23.617  26.833 Manual

Figure S30. The merged HPLC curves of (£)-7j and the resolved ones by P1-Co—N3 and S1-Co—N3,

respectively.
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SI3.2 The Evaluation of Catalytic Activity and Recycle Ability
Recycle Experiment

In a 10 mL Schlenk flask, (£)-5a (150 mg, 1.0 mmol) and P1-Co—Nj3 (4.4 mg, 0.006 mmol,
0.6 mol %) were dissolved in in dry MeO'Bu (0.4 mL, 2.5 M) under an N2 atmosphere. The
solution was stirred at 0 °C for 0.5 h. After TMSN3 (66 pL, 0.5 mmol, 0.5 eq) was added, the
resulting solution was further stirred at 0 °C for 12 h. Then the reaction solution was
concentrated, precipitated with n-hexane (2 mL). Polymer-supported catalyst P1-Co—N3; was
separated by centrifugation and washed with small amount of methanol for three times and
subjected to the next catalytic cycle. The combined supernatant was concentrated, and the
residue was purified by rapid column chromatography (SiO2, petroleum ether/ethyl acetate, 19:1)
to determine the isolated yields and the ee values of (§)-5a and (R)-6a. In our treatment, the

catalytic processes were consecutively repeated for 8 times.

Table S2. Recycle Experiment Results of 5a to 6a“.

Recycle time Yield of (S)-5a (%)’ ee of (§)-5a° Yield of (R)-6a (%)” ee of (R)-6a“
1 50 99 47 >99
2 51 99 45 99
3 52 99 44 99
4 52 99 44 99
5 53 99 42 98
6 53 99 42 98
7 54 98 40 98
8 54 08 40 98

@ Reaction conditions: [(¥)-5a] = 2.50 M, [TMSN;] = 1.25 M. ’Isolated yield according to 50% theoretical

yield. “The ee% value was determined by chiral HPLC column.

Experiments on the relationship between M,—ee and M,—yield

In five 10 mL Schlenk flask, (£)-5a (150 mg, 1.0 mmol), P1-Co—N3 with different Mns (Mn =
35.7,70.9, 143.3, 199.6, and 289.7 kDa, 4.4 mg, 0.006 mmol, 0.6 mol %) were dissolved in dry
MeOBu (0.4 mL, 2.5 M) under an N2 atmosphere. The solution was stirred at 0 °C for 0.5 h and
subsequently TMSN3 (66 pL, 0.5 mmol, 0.5 eq) was added, then it was further stirred at 0 °C for
12 h. Next, the reaction solution was concentrated. The residue was subjected to rapid column

chromatography to afford pure (5)-5a and (R)-6a.

Table S3. Mn—ee and Mn—yield Relationship Experiment Results of 5a to 6a“.
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Entry M, (kDa) Yield of (R)-5a (%)” ee(s)-sa° Yield of (S)-6a (%)’ €e(R)-6a"

1 35.7 60 26 36 33
2 70.9 57 46 40 51
3 143.3 54 75 44 78
4 199.6 52 99 47 99.5
5 289.7 52 98 46 99

“Reaction conditions: [(£)-5a] = 2.50 M, [TMSN;] = 1.25 M. *The isolated yield was determined according to

the theoretical yield of one enantiomer. “The ee values were determined by chiral HPLC column.

Catalyst Loading Experiment

In five 10 mL Schlenk flasks, to dry MeO'Bu (0.4 mL, 2.5 M) were added (rac)-5a (150 mg,
1.0 mmol) and P1-Co—N3/S1-Co—N3 with different catalyst loadings (0.1, 0.3, 0.6, 0.8, and 1.0
mol %) under an N2 atmosphere. The solution was stirred at 0 °C for 0.5 h and TMSN3 (66 uL,
0.5 mmol, 0.5 eq) was added, then it was further stirred at 0 °C for 12 h. Next, the reaction
solution was concentrated, and the residue was subjected to rapid column chromatography (SiO2,

petroleum ether/ethyl acetate, 19:1) to afford pure (S)-5a and (R)-6a.

Table S4. Summary of Catalyst Loading Experiment of Sa to 6a“.

ity Cat. loading TON by EI-CO- TON by §1-C0- ee(s)-6a bycPl-Co- ee(s)-6a byCSI-Co-
(mol %) N3 N3 N3 N3
1 0.1 260 50 60 51
2 0.3 280 62 78 68
3 0.6 305 76 99.5 91
4 0.8 304 82 99.5 93
5 1.0 304 85 99.5 94

“Reaction conditions: [(rac)-5a] = 2.50 M, [TMSN;] = 1.25 M. ®The TON values were calculated according to
TMSN;. “The ee values were determined by chiral HPLC column.
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SI3.3 The Application to Pharmaceutical Synthesis.

OH

OH PtO,, H, 2 N
R/\/ N3 acetone, EtOH, r.t. R Y
7 8

General Procedure for the synthesis of f~amino alcohol derivatives.[23] To a solution of 7
(8.0 mmol) and acetone (12.0 mmol) in ethanol (100 mL) was added PtO2 powder (0.88 g, 4.0
mmol). The mixture was stirred vigorously, and H2 was continuously purged in via a balloon at
ambient temperature for 20 h. Subsequently the solid was filtered off through celite and washed
with small amount of ethanol for three times. Finally, the combined filtrate was concentrated in

vacuo to give the product.

oH
SOhes
(S)-8j

(5)-8j ((S)-pronethalol).[23] White solid, 1.20 g, 71% isolated yield. 'H NMR (400 MHz,
CDCl3): 6 7.93-7.78 (m, 4H), 7.50-7.45 (m, 3H), 4.91 (dd, /1 = 8.8 Hz, J> = 3.7 Hz, 1H), 3.07
(dd, J1=12.1 Hz, J» = 3.7 Hz, 1H), 2.93 (h, /= 6.2 Hz, 1H), 2.79 (dd, J1 = 12.1 Hz, J» = 8.8 Hz,
1H), 2.62 (s, 1H), 1.28 (d, J = 23.4 Hz, 1H), 1.13 (dd, /1 = 6.3 Hz, J> = 3.5 Hz, 6H). HRMS
(ESI-FT): Calcd. For [M + H]", C1sH20NO": 230.1539. Found: 230.1540.

oH |,
O O\/\/NY

(R)-8b

(R)-8b ((R)-propranolol).[24] White solid, 1.32 g, 68% isolated yield. 'H NMR (600 MHz,
CDCl): 0 8.31-8.22 (m, 1H), 7.81 (dd, J1 = 5.9 Hz, J» = 2.2 Hz, 1H), 7.59-7.42 (m, 3H), 7.37 (t,
J=17.9 Hz, 1H), 6.82 (d, J = 8.6 Hz, 1H), 4.26-4.08 (m, 3H), 3.11-2.72 (m, 5H), 1.12 (d, /= 6.3
Hz, 6H). HRMS (ESI-FT): Calcd. For [M + H]", C16H22NO2": 260.1648. Found: 260.1651.

OH y
O\/\/NT/
©[OMe (R)-8h
(R)-8h.[25] White solid, 1.22 g, 74% isolated yield. '"H NMR (600 MHz, CDCl3): § 7.08-6.79

(m, 4H), 4.19-3.92 (m, 3H), 3.85 (s, 3H), 3.01-2.77 (m, 3H), 1.12 (d, J = 6.3 Hz, 6H). HRMS
(ESI-FT): Caled. For [M + H]*, C13H22NOs": 240.1597. Found: 240.1596.
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SI4 NMR Spectra of Organic Compounds and Polymers.
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Figure S31. 'H NMR spectrum of 1 measured in CDCl; at 25 °C (600 MHz).
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Figure S32. "H NMR spectrum of 2 measured in CDCl; at 25 °C (600 MHz).
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Figure S34. '"H NMR spectrum of M1 measured in CDCl; at 25 °C (600 MHz).
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Figure S35. '3C NMR spectrum of M1 measured in CDCl; at 25 °C (151 MHz).
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Figure S37. "H NMR spectrum of (S)-5a measured in CDCl; at 25 °C (400 MHz).
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Figure S40. "H NMR spectrum of (S)-5d measured in CDCl; at 25 °C (600 MHz).
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Figure S41. "H NMR spectrum of (§)-5e measured in CDCl; at 25 °C (600 MHz).

.

MO O v~
—OONMO
IS 0000
O O © © ©
e N

Me (S)-5f

0'e

»/6°0
*86'0

60

oL
F00'L

93

N~

Lo

L

10

chemical shift (ppm)

Figure S42. 'H NMR spectrum of (5)-5f measured in CDCl; at 25 °C (400 MHz).
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Figure S43. "H NMR spectrum of (S)-5g measured in CDCl; at 25 °C (400 MHz).
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Figure S47. "H NMR spectrum of (S)-6a measured in CDCl; at 25 °C (600 MHz).
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Figure S48. 'H NMR spectrum of (R)-7a measured in CDCl; at 25 °C (600 MHz).

46



=

OH
O~ Ns
(R)-7b

=060

oz

¥90'Z
*66°0

0L

»B.F

2oL
00}

Lo

10

chemical shift (ppm)
Figure S49. "H NMR spectrum of (R)-7b measured in CDCI; at 25 °C (600 MHz).
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Figure S52. "H NMR spectrum of (R)-7e measured in CDCl; at 25 °C (600 MHz).
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Figure S53. "H NMR spectrum of (R)-7f measured in CDCl; at 25 °C (600 MHz).
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Figure S56. "H NMR spectrum of (S)-7i measured in CDCl; at 25 °C (600 MHz).

10




NOTOMNMOODOANTOTOTOONULM—-—OWLOONWO COWOWT—TOMM
NOLWTTONNT-ODDDONNOOONOOWYD OXNOWLITNNO
VXDVOOROOOWOOLIIITIILITITNOOO OO COWVWWVLOOWL S
NNNNNNNNNNNNNNNNNNNNG®®®® BOOOOO®ON
e —_— et
OH
Ny
OO (S)-7j
|
)
CHZCIZJ
LU l A
S < o< 2} o
o o e - @
<+ o - o <)
10 9 8 7 6 5 4 3 2 1 0

chemical shift (ppm)

Figure S57. "H NMR spectrum of (§)-7j measured in CDCl; at 25 °C (600 MHz).

\/& (?TMS
° A0 AN o
P1-C°-N3 @ (racl-sa J (e a: substrate
QMe X v product
6 h. 99% v * /@\ internal standard v * : internal standard
’ (] VJ1 v H ‘ MeO OMe W v v
4 h, 96% l l l h
I NN
2 h, 84% } A e
L Lom A AN A
1.2 h, 66% i ' l
o e
0.8 h, 54% ﬂ l l
[N
- a
0 h, 0% ﬂ J A s a Aa
[ O W N

8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 2.5
ppm
Figure S58. Stacked 'H NMR spectra of kinetic resolution from (+)-5a to (R)-6a using P1-Co—N3 as the

catalyst under different reaction stages. Measured conditions: CDCl3, 25 °C, and 600 MHz NMR.



OTMS

o
S1 -CO-N3 ©/O\/L\ (rac)-5a “ O _A~_Ns (R)-6a

#: substrate

OMe *| w: product
6 h. 54% * internal standard * : internal standard
’ MeO OMe v
WY v Ly Y
4 h, 42%
| Cadl i
2 h, 26%
| (L
1.2 h, 19% l
0.8 h, 14% J
o
0h, 0% [ S R
LA i

8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25
ppm

Figure S59. Stacked "H NMR spectra of reaction from (£)-5a to (S)-6a using S1-Co—Nj as the catalyst under

different reaction stages. Measured conditions: CDCl3, 25 °C, and 600 MHz NMR.

CTNOOWNOO®DM®MO DOUONOMNONNT-—OOYTOTNTNN-NONO
OTOADON OWWO NT-—OORARNDTONNNOD-—NDOONTLTMDN
QOO T TN NNNVOOQORRINNRNOONNNOONT, v v
NNNNNNNNNNN TILTLTONOOTNNNNNNNNNNN =~
e | et — e e e | 2
OH
H H

L J..___“LWLM@

I g ¥ gD D g'S
e 9 @ e AaN® e
T o™ o - v ~ ©
10 9 8 7 6 5 4 3 2 1 0

chemical shift (ppm)

Figure S60. "H NMR spectrum of ($)-8j measured in CDCl; at 25 °C (600 MHz).

52



—

Fezo

fooe

CH,Cl,

hot

oL
0'e
Hot

foo'L

10

chemical shift (ppm)
Figure S61. "H NMR spectrum of (R)-8b measured in CDCI; at 25 °C (400 MHz).

O _~_N
(R]-;

OMe

X

CH,Cl,
chemical shift (ppm)

Figure S62. "H NMR spectrum of (R)-8h measured in CDCl; at 25 °C (400 MHz).

heg

fooy

L~

10

53



References

[1] Kalow JA, Doyle AG. Mechanistic investigations of cooperative catalysis in the enantioselective
fluorination of epoxides. J Am Chem Soc, 2011, 133(40): 16001-16012

[2] Rossbach BM, Leopold K, Weberskirch R. Self-assembled nanoreactors as highly active catalysts in the
hydrolytic kinetic resolution (hkr) of epoxides in water. Angew Chem Int Ed, 2006, 45(8): 1309-1312

[3] Liu B, Gao Y, Zhao X, et al. Alternating copolymerization of carbon dioxide and propylene oxide under
bifunctional cobalt salen complexes: Role of lewis base substituent covalent bonded on salen ligand. J Polym Sci,
Part A: Polym Chem, 2010, 48(2): 359-365

[4] Kong X-D, Yu H-L, Yang S, et al. Chemoenzymatic synthesis of ( r )- and ( s )-propranolol using an
engineered epoxide hydrolase with a high turnover number. J Mol Catal B: Enzym, 2015, 122(275-281

[5] Kim B, Chae C-G, Satoh Y, et al. Synthesis of hard—soft-hard triblock copolymers, poly(2-naphthyl
glycidyl ether)-block-poly[2-(2-(2-methoxyethoxy)ethoxy)ethyl glycidyl ether]-block-poly(2-naphthyl glycidyl
ether), for solid electrolytes. Macromolecules, 2018, 51(6): 2293-2301

[6] Chew RJ, Wills M. Exploitation of differential electronic densities for the stercoselective reduction of
ketones bearing a masked amino surrogate. J Catal, 2018, 361(40-44

[7] Luo S, Weng C, Qin Z, et al. Tandem h/d exchange-set reductive deuteration strategy for the synthesis of
alpha,beta-deuterated amines using d(2)o. J Org Chem, 2021, 86(17): 11862-11870

[8] Liu W, Li W, Spannenberg A, et al. Iron-catalysed regioselective hydrogenation of terminal epoxides to
alcohols under mild conditions. Nat Catal, 2019, 2(6): 523-528

[9] Procopio A, Costanzo P, Dalpozzo R, et al. Efficient ring opening of epoxides with trimethylsilyl azide and
cyanide catalyzed by erbium(iii) triflate. Tetrahedron Lett, 2010, 51(39): 5150-5153

[10] Kang SK, Ha JD, Cheon H-G, et al. Preparation of diastereomeric B-aryloxymethylaminoalcohols
containing nicotinic acid moiety and their binding affinity to B3-adrenoreceptors. Bull Korean Chem Soc, 2003,
24(9): 1381-1384

[11] Kon Y, Nakashima T, Hong D, et al. Chemoselective epoxidation of allyloxybenzene by hydrogen
peroxide over mfi-type titanosilicate. Eur J Org Chem, 2020, 2020(15): 2260-2263

[12] Solis-Munana P, Salam J, Ren CZJ, et al. An amphiphilic (salen)co complex - utilizing hydrophobic
interactions to enhance the efficiency of a cooperative catalyst. Adv Synth Catal, 2021, 363(13): 3207-3213

[13] Pchelka BK, Loupy A, Petit A. Improvement and simplification of synthesis of 3-aryloxy-1,2-
epoxypropanes using solvent-free conditions and microwave irradiations. Relation with medium effects and reaction

mechanism. Tetrahedron, 2006, 62(47): 10968-10979

[14] Liao H, Chou Y, Wang Y, et al. Multistep organic transformations over base-rhodium/diamine-
bifunctionalized mesostructured silica nanoparticles. ChemCatChem, 2017, 9(16): 3197-3202

[15] Ballerini E, Crotti P, Frau I, et al. A waste-minimized protocol for the preparation of 1,2-azido alcohols and
1,2-amino alcohols. Green Chem, 2013, 15(9): 2394-2400

[16] Chen S-W, Thakur SS, Li W, et al. Efficient catalytic synthesis of optically pure 1,2-azido alcohols through
enantioselective epoxide ring opening with hn3. J Mol Catal A: Chem, 2006, 259(1-2): 116-120

54



[17] Sabitha G, Babu RS, Rajkumar M, et al. Cerium(iii) chloride promoted highly regioselective ring opening
of epoxides and aziridines using nan(3) in acetonitrile: A facile synthesis of 1,2-azidoalcohols and 1,2-azidoamines.
Org Lett, 2002, 4(3): 343-345

[18] Pchelka BK, Loupy A, Plenkiewicz J, et al. Resolution of racemic 1-azido-3-aryloxy-2-propanols by lipase-
catalyzed enantioselective acetylation. Tetrahedron: Asymmetry, 2000, 11(13): 2719-2732

[19] He L, Wanunu M, Byun H-S, et al. Regioselective and stereospecific azidation of 1,2- and 1,3-diols by
azidotrimethylsilane via a mitsunobu reaction. J Org Chem, 1999, 64(16): 6049-6055

[20] Kamal A, Arifuddin M, Rao MV. Enantioselective ring opening of epoxides with trimethylsilyl azide
(tmsn3) in the presence of B-cyclodextrin: An efficient route to 1,2-azido alcohols. Tetrahedron: Asymmetry, 1999,
10(22): 4261-4264

[21] Wu JF, Wan NW, Li YN, et al. Regiodivergent and stereoselective hydroxyazidation of alkenes by
biocatalytic cascades. iScience, 2021, 24(8): 102883

[22] Guha NR, Neyyappadath RM, Greenhalgh MD, et al. Evaluating polymer-supported isothiourea catalysis
in industrially-preferable solvents for the acylative kinetic resolution of secondary and tertiary heterocyclic alcohols
in batch and flow. Green Chem, 2018, 20(19): 4537-4546

[23] Mesas-Sanchez L, Diaz-Alvarez AE, Dinér P. Non-enzymatic kinetic resolution of 1,2-azidoalcohols using
a planar-chiral dmap derivative catalyst. Tetrahedron, 2013, 69(2): 753-757

[24] Larrow JF, Schaus SE, Jacobsen EN. Kinetic resolution of terminal epoxides via highly regioselective and
enantioselective ring opening with tmsn3. An efficient, catalytic route to 1,2-amino alcohols. J Am Chem Soc, 1996,

118(31): 7420-7421

[25] White JD, Shaw S. A new catalyst for the asymmetric henry reaction: Synthesis of beta-nitroethanols in
high enantiomeric excess. Org Lett, 2012, 14(24): 6270-6273

55



