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Experimental

1. General: All reactions involving air- or moisture-sensitive reagents or intermediates
were carried out in oven-dried glassware using standard Schlenk techniques. All
commercially available reagents were purchased from Sigma-Aldrich, Alfa Aesar, TCI
Chemicals, Acros Organics, or ABCR in the highest purity grade and used without
further purification.

2. Characterization: Ru loading amounts in the catalysts were analyzed using an
inductively coupled plasma optical emission spectrometer (ICP-OES, Varian
VISTA-MPX). Molecular weights and molecular weight distributions were determined
by gel permeation chromatography (GPC) equipped with Waters 1515 pump and
Waters 2414 differential refractive index detector (set at 30 <C), employing a series of
three linear Styragel columns (HR1, HR2, and HR4) at an oven temperature of 45 <C.
The eluent was DMF at a flow rate of 1.0 mL/min. A series of low polydispersity
polystyrene standards were employed for calibration. Solid-state NMR experiments
were explored on a Bruker AVANCE spectrometer at a magnetic field strength of 9.4
T with tH frequency of 400.1 MHz, and *C frequency of 100.5 MHz with 4 mm rotor
at two spinning frequencies of 5.5 kHz and 8.0 kHz, TPPM decoupling is applied in the
during the acquisition period. H cross-polarization in the solid-state NMR
experiments was employed using a contact time of 2 ms and pulse lengths of 4ps.
Liquid-state NMR (*H NMR and 3C NMR) spectra were performed on a Bruker
AVANCE spectrometer at a magnetic field strength of 9.4 T with a 'H frequency of
400 MHz and a **C frequency of 100 MHz. Data are reported as follows: chemical shift,
multiplicity (s = single, d = doublet, t = triplet, g = quartet, brs = broad single, m =
multiplet), coupling constants (Hz), and integration. Mass spectra were recorded on a
Finnigan MAT 4200S, a Bruker Daltonics Micro Tof, and a Waters-Micromass Quatro
LCZ (ESI); peaks are given in m/z (% of basis peak).

3. General procedure for the Aldol condensation/oxa-Michael addition process. A
typical procedure was as follows: The base (0.12 mmol of DBU salt-loadings based on
ICP analysis), 4aa (0.10 mmol), 5aa (0.12 mmol), HCO2Na (1.0 mmol), and/or 2.50
mol% of additive in 4.0 mL of HO/'PrOH (v/v = 1:3) were added sequentially to a 10.0
mL round—bottom flask purged with nitrogen in turn. The mixture was stirred at 70 C
for 12 h. After completion of the reaction, the aqueous solution was extracted by Et>O
(3 %x3.0 mL). The combined EtoO was washed with brine twice and dehydrated with
Na>SOs. After the evaporation of Et,O, the residue was purified by silica gel flash
column chromatography to afford 6aa as a white solid.

4. General procedure for the DKR-ATH process. A typical procedure was as follows:
The catalyst (2.50 mol% of Ru-loading), 6aa (0.10 mmol), HCO2Na (1.0 mmol), and/or
additive (0.12 mmol) in 4.0 mL of H2O/'PrOH (v/v = 1:3) were added sequentially to a
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10.0 mL round—bottom flask purged with nitrogen in turn at room temperature. The
resulting mixture was stirred at 40 <C for 18 h. After completion of the reaction, The
aqueous solution was extracted by Et2O (3 < 3.0 mL). The combined Et2O was washed
with brine twice and dehydrated with Na.SO4. After the evaporation of Et20, the
residue was purified by silica gel flash column chromatography to afford (S,S)-7aa as
a white solid.

5. Reusability of catalyst 3 in the Aldol/addition/DKR-ATH cascade process of 4aa
and 5aa. A typical procedure was as follows: The catalyst 3 (0.12 mmol of DBU salt-
loadings and 2.50 mol% of Ru-loadings based on ICP analyses), 1.0 equivalent of 4aa,
1.20 equivalent of 5aa, and 10.0 equivalent of HCOONa in 4.0 mL of H,O/'PrOH (v/v
= 1:3), and the mixture stirred at 70 <C for the first 12 h followed at 40 <C for 10 h.
After completion of the reaction, the heterogeneous catalyst was separated for the
recycling experiment. The aqueous solution was extracted by Et,O (3 <3.0 mL). The
combined Et,O was washed with brine twice and dehydrated with Na SOa4. After the
evaporation of Et;O, the residue was purified by silica gel flash column
chromatography to afford (S,S)-7aa.

6. Deuterium experiments

6.1 A typical procedure for the aldol/addition reaction of 4aa and 5aa-d; in deuterated
D>0/CD30D is as follows: The catalyst 3 (0.12 mmol of DBU salt-loadings based on
ICP analysis), 4aa (0.10 mmol), 5aa (0.12 mmol), and HCO2Na (1.0 mmol) in 4.0 mL
of D20/CD30D (v/v = 1:3) were added sequentially to a 10.0 mL round—bottom flask
purged with nitrogen in turn. The mixture was stirred at 70 <T for 12 h. After
completion of the reaction, the aqueous solution was extracted by Et,O (3 x3.0 mL).
The combined Et>O was washed with brine twice and dehydrated with Na>SO4. After
the evaporation of EtO, the residue was purified by silica gel flash column
chromatography to afford the desired product 6aa in a 95% isolated yield.

6.2 A typical procedure for the DKR-ATH reaction of 6aa in deuterated D,O/CD30D
is as follows: The catalyst 3 (0.12 mmol of DBU salt-loadings and 2.50 mol% of Ru
based on ICP analyses), 6aa (0.10 mmol), and HCO2Na (1.0 mmol) in 4.0 mL of
D2.0/CD30D (v/v = 1:3) were added sequentially to a 10.0 mL round—bottom flask
purged with nitrogen in turn. The resulting mixture was stirred at 40 <C for 18 h. After
completion of the reaction, The aqueous solution was extracted by Et2O (3 <3.0 mL).
The combined Et>O was washed with brine twice and dehydrated with Na>SO4. After
the evaporation of Et.O, the residue was purified by silica gel flash column
chromatography to afford (S,S)-7aa-ds in a 93% isolated yield.
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9. Data of chiral products.

7aa: (2S,4S)-2-(4-bromophenyl)chroman-4-ol. White solid, 91% yield, 99% ee, 37/1

OH dr.*H NMR (400 MHz, Methanol-ds) & 7.56 — 6.80 (m, 8H),

5.17 (dd, J = 12.0, 1.8 Hz, 1H), 5.09 — 5.04 (m, 1H), 2.44 —

o O 1.94 (m, 2H).3C NMR (100 MHz, Methanol-ds) & 155.77,
Br

141.95, 132.66, 129.69, 128.22, 127.62, 122.65, 121.87,

117.34, 77.61, 66.12, 41.05. HRMS (APCI): m/z [M-OH"]
calcd. for C1sH120OBr* 287.00660; found 287.00698. HPLC (Chiralpak AD-H, elute:
Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7ab: (2S,4S)-2-(4-fluorophenyl)chroman-4-ol. White solid, 86% yield, 99% ee, 39/1
dr. '"H NMR (400 MHz, Methanol-ds) & 7.51 — 6.79 (m, 8H),
5.16 (dd, J = 12.1, 1.8 Hz, 1H), 5.06 — 5.04 (m, 1H), 2.39 —
O 2.00 (m, 2H). 3C NMR (100 MHz, Methanol-ds) § 165.08,
© O 162.64, 155.86, 138.63 (d, J = 3.2 Hz), 129.67, 129.18, 129.10,
F128.21, 127.60, 121.80, 117.33, 116.30, 116.08, 77.65, 66.19,
41.10. HRMS (APCI): m/z [M-OH'] calcd. for CisH1,OF" 227.08667; found
227.08615. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm,
flow rate: 1.0 mL/min, 25 <C).

OH

7ac: (2S,4S)-2-(4-chlorophenyl)chroman-4-ol. White solid, 92% vyield, 99% ee, 17/1
dr. 'H NMR (400 MHz, Methanol-ds) & 7.66 — 6.84 (m, 8H),

5.20 (dd,J=12.0,1.9 Hz, 1H), 5.08 (dd, J=10.8, 6.2 Hz, 1H),

2.47 — 1.93 (m, 2H) .23C NMR (100 MHz, Methanol-ds) &

o O 154.36, 140.02, 133.26, 128.28, 128.23, 127.36, 126.81,
cl 126.20, 120.45, 115.92, 76.16, 64.71, 39.65. HRMS (APCI):

m/z [M-OH*] calcd. for C1sH12OCI* 243.05712; found 243.05752. HPLC (Chiralpak
AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

OH

7ad: (2S,4S)-2-(3-chlorophenyl)chroman-4-ol. White solid, 87% vyield, 99% ee,
14/1dr. *H NMR (400 MHz, Methanol-ds) § 7.53 — 6.84 (m,
8H), 5.20 (dd, J =12.0, 1.8 Hz, 1H), 5.09 (ddt, J = 10.8, 6.2,
¢ 0.9 Hz, 1H), 247 — 1.95 (m, 2H).1*C NMR (100 MHz,
© O Methanol-ds) & 154.27, 143.58, 134.02, 129.72, 128.31,

127.60, 126.81, 126.20, 125.71, 124.04, 120.50, 115.94,
76.08, 64.66, 39.70. HRMS (APCI): m/z [M-OH™] calcd. for C1sH12OCI* 243.05712;
found 243.05627. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5, detector:
210 nm, flow rate: 1.0 mL/min, 25 <C).

OH
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Tae: (2S,4S)-2-(2-chlorophenyl)chroman-4-ol. White solid, 82% yield, 99% ee,

37/1dr. *H NMR (400 MHz, Methanol-ds) § 7.52 — 7.40 (m, 5H),

7.17 - 7.16 (m, 1H), 6.83 (dd, J = 8.2, 1.2 Hz, 1H), 5.19 (dd, J =

Cl 12.0,1.9 Hz, 1H), 5.08 (ddt, J = 10.8, 6.2, 0.9 Hz, 1H), 2.45 - 1.92

o) O (m, 2H). 3C NMR (100 MHz, Methanol-ds) & 154.10, 142.05,

132.02, 131.20, 130.30, 128.35, 127.77, 126.85, 126.16, 125.51,

120.62, 115.94, 75.45, 64.55, 39.50. HRMS (APCI): m/z [M-OH'] calcd. for

C1sH120CI" 243.05712; found 243.05739. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 97/3, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

OH

7af: (2S,4S)-2-phenylchroman-4-ol. White solid, 86% yield, 99% ee, 23/1 dr. H

NMR (400 MHz, Methanol-d4) 6 7.53 — 6.82 (m, 9H), 5.18 (dd,

J =12.0, 1.8 Hz, 1H), 5.20 — 5.06 (m, 1H), 2.45 — 2.01 (m,

O 2H).13C NMR (100 MHz, Methanol-ds) & 154.58, 141.18, 128.24,

O O 128.13, 127.64, 126.78, 126.25, 125.73, 120.31, 115.93, 76.96,

64.87, 39.80. HRMS (APCI): m/z [M-OH] calcd. for C15sH130"

209.09609; found 209.09560. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5,
detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

OH

7ag: (2S,4S)-2-(p-tolyl)chroman-4-ol. White solid, 90% yield, 99% ee, 21/1 dr. H

NMR (400 MHz, Methanol-ds) 6 7.52 — 6.80 (m, 8H), 5.14

(dd, J = 12.0, 1.8 Hz, 1H), 5.08 (dd, J = 10.9, 6.2 Hz, 1H),

O 2.42 — 2.37 (m, 4H), 2.05 (ddd, J = 13.0, 12.0, 10.9 Hz, 1H).

© O 13C NMR (100 MHz, Methanol-ds) & 154.65, 138.16, 137.48,

Me 128.69, 128.20, 126.77, 126.24, 125.74, 120.23, 115.90,

76.88, 64.91, 39.71, 19.81. HRMS (APCI): m/z [M-OH*] calcd. for CigHis0*

223.11174; found 223.11207. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5,
detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

OH

7ah: (2S,4S)-2-(m-tolyl)chroman-4-ol. White solid, 83% yield, 99% ee, 20/1 dr. H
NMR (400 MHz, Methanol-ds) 8 7.51 — 6.79 (m, 8H), 5.03
(ddd, J =12.7, 10.1, 4.0 Hz, 2H), 2.38 — 2.33 (m, 4H), 2.02
O Mo (ddd, J = 13.0, 12.1, 10.9 Hz, 1H). *C NMR (100 MHz,
O O Methanol-d4)4 158.56, 144.99, 141.83, 132.27 (d, J=8.0 Hz),
132.04, 130.79, 130.37, 130.20, 126.83, 124.28, 119.95,
80.95, 68.86, 43.70, 24.20. HRMS(APCI) calcd. for [M-OH™]: C1sH150" 223.11174
found 223.11210. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5, detector:
210 nm, flow rate: 1.0 mL/min, 25 <C).

OH
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7ai: (2S,4S)-2-(o-tolyl)chroman-4-ol. White solid, 80% yield, 99% ee, 25/1 dr. 'H

NMR (400 MHz, Methanol-ds) 6 7.54 — 6.16 (m, 6H), 6.98 — 6.81

(m, 2H), 5.38 (d, J = 10.2 Hz, 1H), 5.09 (dd, J = 10.9, 6.2 Hz, 1H),

2.41 — 2.37 (m, 4H), 2.05 (ddd, J = 13.0, 11.9, 10.9 Hz, 1H).1%C

© O NMR (100 MHz, Methanol-ds) 6 154.73, 138.79, 134.75, 130.13,

Me 128.24, 127.50, 126.86, 126.33, 125.87, 125.32, 120.31, 115.95,

74.01, 65.00, 38.14, 17.68. HRMS (APCI): m/z [M-OH'] calcd. for CisHis0"

223.11174; found 223.11112. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 97/3,
detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

OH

7aj: (2S,4S)-2-(4-methoxyphenyl)chroman-4-ol. White solid, 85% yield, 99% ee,

OH 35/1 dr. *H NMR (400 MHz, Methanol-ds) 5 7.28 —6.78 (m,

8H), 5.14 — 5.05 (m, 2H), 3.82 (s, 3H), 2.41 — 2.03 (m,

o ! 2H).°C NMR (100 MHz, Methanol-ds) & 159.61, 154.68,
OMe

133.14, 128.19, 127.17, 126.78, 126.22, 120.22, 115.89,

113.45,76.71, 64.95, 54.32, 39.56. HRMS(APCI) calcd. for
[M-OH*]: C16H1502" 239.10666 found 239.10698. HPLC (Chiralpak AD-H, elute:
Hexanes/i-PrOH = 97/3, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7ak: (2S,4S)-2-(3-methoxyphenyl)chroman-4-ol. White solid, 83% vyield, 99% ee,

21/1 dr. *H NMR (400 MHz, Methanol-ds) 85 7.47 — 6.76

(m, 8H), 5.12—5.03 (m, 2H), 3.80 (d, J = 1.4 Hz, 3H), 2.40

O — 2.00(m, 2H). ®C NMR (101 MHz, Methanol-ds) &

6] O OMe 160.58, 155.65, 134.11, 129.16, 128.13, 127.74, 127.19,

121.18,116.86, 114.41, 77.67, 65.92, 55.29, 40.53. HRMS

(APCI): m/z [M-OH"] calcd. for Ci6H150." 239.10666; found 239.10522. HPLC

(Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0
mL/min, 25 <C).

OH

7al: (2S,4S)-2-(2-methoxyphenyl)chroman-4-ol. White solid, 79% vyield, 99% ee,
>50/1 dr. 'H NMR (400 MHz, Methanol-ds) § 7.54 — 7.47 (m,
2H), 7.22 (dtd, J = 62.1, 7.8, 1.7 Hz, 2H), 7.00 — 7.00 (m, 4H),
O 5.49 (dd, J = 11.7, 1.7 Hz, 1H), 5.03 (dd, J = 11.0, 6.2 Hz, 1H),

© O 3.86 (s, 3H), 2.46 (ddd, J = 12.8, 6.2, 1.8 Hz, 1H), 1.88 (dt, J =

MeO 12.8, 11.3 Hz, 1H). **C NMR (100 MHz, Methanol-ds) & 155.93,
154.77, 129.23, 128.49, 128.17, 126.79, 126.36, 125.80, 120.33, 120.19, 115.95,
110.21, 71.56, 64.93, 54.55, 38.34. HRMS (APCI): m/z [M-OH"] calcd. for C16H1502"
239.10666; found 239.10588. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5,
detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

OH
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7am: (2S,4S)-2-(furan-2-yl)chroman-4-ol. White solid, 86% yield, 99% ee, >50/1 dr.
'H NMR (400 MHz, Methanol-ds) & 7.52 — 6.42 (m, 7H), 5.19 (dd, J = 12.1, 1.9 Hz,
OH 1H), 5.01 (dd, J = 10.9, 6.3 Hz, 1H), 2.30 — 2.21 (m, 2H). 3°C

NMR (100 MHz, Methanol-ds) & 155.79, 154.98, 144.28, 130.07,
o™ O 128.62, 127.84, 122.22, 117.66, 111.75, 109.09, 71.82, 66.18,
/' 37.24. HRMS (APCI): m/z [M-OH'] calcd. for CisHuO2'

199.07536; found 199.07475. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 97/3,
detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7an: (2S,4S)-2-(thiophen-2-yl)chroman-4-ol. White solid, 85% yield, 99% ee, >50/1
dr. *H NMR (400 MHz, Methanol-ds) § 7.52 — 6.80 (m, 8H), 5.16

OH
~5.05 (m, 2H), 2.42 — 2.37 (M, 4H), 2.05 (ddd, J = 13.0, 12.0, 10.9
¢ Hz 1H). BC NMR (100 MHz, Methanol-ds) & 154.15, 143.94,
y > 128.26, 126.82, 126.15, 126.10, 124.82, 124.43, 120.50, 115.89,

72.78, 64.51, 39.79. HRMS (APCI): m/z [M-OH"] calcd. for
C13H110S™ 215.05251; found 215.05165. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7a0: (2S,4S)-6-fluoro-2-phenylchroman-4-ol. White solid, 88% yield, 99% ee, >50/1
dr. *H NMR (400 MHz, Methanol-ds) *H NMR (400 MHz,

OH
F Methanol-ds) 5 7.46 — 6.78 (m, 8H), 5.17 — 5.01 (m, 2H), 2.39
O ~ 1.96 (m, 2H). 3C NMR (100 MHz, Methanol-ds) 5 162.33,
© O 159.98, 154.60 (d, J = 2.1 Hz), 144.90, 132.09, 131.67 (d, J =

4.7 Hz), 129.65, 121.07 (d, J = 7.9 Hz), 118.75 (d, J = 23.6
Hz), 116.57 (d, J = 23.7 Hz), 81.07, 68.68, 43.30. HRMS (APCI): m/z [M-OH"] calcd.
for CisH12OF" 227.08667; found 227.08701. HPLC (Chiralpak AD-H, elute:
Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7ap: (2S,4S)-6-chloro-2-phenylchroman-4-ol. White solid, 85% vyield, 99% ee, 37/1
dr.'H NMR (400 MHz, Methanol-ds) & 7.47 — 6.78 (m, 8H),

OH
Cl 5.18 (dd, J = 12.0, 1.8 Hz, 1H), 5.03 (ddt, J = 11.0, 6.2, 1.0
O o Hz, 1H), 2.42 — 1.96(m, 2H).*C NMR (100 MHz, Methanol-
O ds) 8 157.22, 144.71, 132.18, 132.11, 132.05, 131.71, 130.45,

129.66, 129.07, 121.51, 81.18, 68.49, 43.18. HRMS (APCI):
m/z [M-OH"] calcd. for C1sH12OCI* 243.05712; found 243.05721. HPLC (Chiralpak
AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).
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7aq: (2S,4S)-6-bromo-2-phenylchroman-4-ol. White solid, 83% yield, 99% ee, 28/1
dr. 'H NMR (400 MHz, Methanol-ds) § 7.61 (d, J = 2.4 Hz,

OH
Br 1H), 7.42 — 6.72 (m, 8H), 5.15 (dd, J = 12.1, 1.8 Hz, 1H), 5.01
O 5 (dd, J = 11.0, 6.2 Hz, 1H), 2.00 (dd, J = 12.2, 1.5 Hz, 2H).23C
O NMR (101 MHz, Methanol-ds) & 153.76, 140.70, 131.08,

129.55, 128.74, 128.20, 127.80, 125.75, 118.04, 112.31, 77.24,
64.51, 39.17. HRMS (APCI): m/z [M-OH"] calcd. for C15H120Br* 287.00660; found
287.00711. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm,
flow rate: 1.0 mL/min, 25 <C).

Tar: (2S,4S)-6-methyl-2-phenylchroman-4-ol. White solid, 73% yield, 99% ee, 46/1
dr. 'H NMR (400 MHz, Methanol-ds) 5 7.48 — 6.71 (m, 8H),

Ve 7" 5.12 — 5.02 (m, 2H), 2.39 (ddd, J = 12.9, 6.3, 1.8 Hz, 1H),
O 2.29 (s, 3H), 2.03 (ddd, J = 13.0, 12.0, 10.8 Hz, 1H). 3*C
NMR (100 MHz, Methanol-ds) & 152.40, 141.28, 129.51,
128.84, 128.12, 127.60, 127.02, 125.80, 125.74, 115.75,

76.87, 64.93, 39.91, 19.40. HRMS (APCI): m/z [M-OH'] calcd. for CisH15s0"
223.11174; found 223.11115. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 97/3,
detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7as: (2S,4S)-6-fluoro-2-(4-fluorophenyl)chroman-4-ol. White solid, 89% yield, 99%
ee, 23/1 dr. *H NMR (400 MHz, Methanol-ds) & 7.49 — 6.78

OH (m, 7H), 5.16 —5.02 (m, 2H), 2.42 — 1.96 (m, 2H). 3C NMR

F O (100 MHz, Methanol-ds) § 165.08, 162.64, 159.81, 157.45,
o 151.91 (d, J = 2.1 Hz), 138.35 (d, J = 3.2 Hz), 129.08,

O - 11853 (d,J=7.9Hz),116.23 (dd, J=22.7,4.2 Hz), 114.07

(d, J = 23.8 Hz), 77.80, 66.04, 40.62. HRMS (APCI): m/z
[M-OH*] calcd. for C15H110F>* 245.07725; found 245.07672. HPLC (Chiralpak AD-
H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7at: (2S,4S)-6-fluoro-2-(p-tolyl)chroman-4-ol. White solid, 95% vyield, 99% ee,
>50/1 dr. *H NMR (400 MHz, Methanol-ds) § 7.35 —7.19 (m, 5H), 6.92 - 6.76 (m, 2H),
5.12 (dd, J = 12.0, 1.8 Hz, 1H), 5.08 — 4.99 (m, 1H), 2.41

OH
F —2.36 (m, 4H), 2.02 (ddd, J = 13.0, 12.0, 10.9 Hz, 1H).
O o 13C NMR (100 MHz, Methanol-ds) & 158.36, 156.00,
O 150.73 (d, J = 2.0 Hz), 137.75 (d, J = 38.5 Hz), 128.72,
Me

127.74,125.73,117.06, 114.78 (d, J = 23.7 Hz), 112.62 (d,
J = 23.9 Hz), 77.05, 64.78, 39.26, 19.82. HRMS (APCI): m/z [M-OH] calcd. for
Ci16H140OF" 241.10232; found 241.10170. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).
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Tau: (2S,4S)-2-(3,4-difluorophenyl)-6-methylchroman-4-ol. White solid, 76% yield,

OH 99% ee, 36/1 dr. 'H NMR (400 MHz, Methanol-ds) &
Me 7.41-6.70 (m, 6H), 5.14 — 5.00 (m, 2H), 2.40 (ddd, J =
O o F 13.0,6.3, 1.9 Hz, 1H), 2.27 (s, 3H), 1.99 — 1.90 (m, 1H).

13C NMR (100 MHz, Methanol-ds) 8 155.95, 155.30 (d,

FJ=128 Hz), 154.81 (d, J =12.7 Hz), 152.85 (d, J = 12.7

Hz), 152.36 (d, J = 12.7 Hz), 142.87 (dd, J = 5.6, 3.8 Hz), 133.72, 132.83, 130.97,

129.66, 126.08 (dd, J = 6.5, 3.6 Hz), 120.91, 79.45 (d, J = 1.5 Hz), 68.59, 43.67, 23.29.

HRMS (APCI): m/z [M-OH*] calcd. for C16H130F2" 259.09290; found 259.09218.

HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 97/3, detector: 210 nm, flow rate:
1.0 mL/min, 25 <C).

7ba: (2R,4S)-2-methylchroman-4-ol. White solid, 82% yield, 99% ee, >50/1 dr. *H

OH NMR (400 MHz, Methanol-ds) 6 7.46 — 6.71 (m, 4H), 4.88 (d, J=7.4
Hz, 1H), 4.25 (dqd, J = 12.6, 6.3, 1.7 Hz, 1H), 2.26 (ddd, J = 12.9, 6.4,
1.7 Hz, 1H), 1.71 (dt, J = 12.9, 11.2 Hz, 1H), 1.40 (d, J = 6.3 Hz, 3H).
13C NMR (100 MHz, Methanol-ds) & 154.57, 128.05, 126.84, 126.04,
119.89, 115.71, 71.15, 64.48, 39.06, 20.44. HRMS (APCI): m/z [M-OH"] calcd. for
Ci10H110" 147.08044; found 147.08010. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 97/3, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

(0]

7bb: (2R,4S)-2-ethylchroman-4-ol. White solid, 81% vyield, 99% ee, >50/1 dr. H
oH NMR (400 MHz, Methanol-ds) & 7.45 — 6.72 (m, 4H), 4.88 (d, J =

6.5 Hz, 1H), 2.25 (ddd, J = 12.8, 6.3, 1.7 Hz, 1H), 2.25 (ddd, J =

©\)j\/ 12.8,6.3, 1.7 Hz, 1H), 1.85 — 1.65 (m, 3H), 1.07 (t, J = 7.5 Hz, 3H).
© 13C NMR (100 MHz, Methanol-ds) § 154.62, 128.06, 126.80, 126.30,
119.83, 115.73, 76.04, 64.64, 36.84, 28.24, 8.39. HRMS (APCI): m/z [M-OH™] calcd.

for C11H130" 161.09609; found 161.09570. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 99/1, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7bc: (2R,4S)-2-propylchroman-4-ol. White solid, 85% yield, 99% ee, >50/1 dr. *H
OH NMR (400 MHz, Methanol-ds) & 7.45 — 6.71 (m, 4H), 4.88 (d, J

= 6.5 Hz, 1H), 4.12 (dddd, J = 11.6, 7.6, 4.5, 1.7 Hz, 1H), 2.24

m\ (ddd, J = 12.9, 6.3, 1.7 Hz, 1H), 1.80 — 1.45 (m, 5H), 1.01 (t, J =
© 7.1 Hz, 3H). *C NMR (100 MHz, Methanol-ds) § 154.60, 128.05,

126.82, 126.29, 119.83, 115.74, 74.57, 64.61, 37.57, 37.34, 17.99, 12.99. HRMS
(APCI): m/z [M-OH"] calcd. for Ci2H1s0* 175.11174; Found 175.11104. HPLC

(Chiralpak AD-H, elute: Hexanes/i-PrOH = 99/1, detector: 210 nm, flow rate: 1.0
mL/min, 25 <C).

S9



7bd: (2S,4S)-2-isopropylchroman-4-ol. White solid, 83% yield, 99% ee, 19/1 dr. *H

OH NMR (400 MHz, Methanol-ds) 6 7.45 — 6.72 (m, 4H), 3.89 (ddd, J
=11.7,5.4,1.6 Hz, 1H), 2.23 (ddd, J = 12.8, 6.3, 1.6 Hz, 1H), 1.94
(pd, J=6.9,5.4 Hz, 1H), 1.72 (dt, J = 12.6, 11.2 Hz, 1H), 1.06 (t, J
=6.7 Hz, 6H). 3C NMR (100 MHz, Methanol-ds) § 154.77, 128.04,
126.65, 126.40, 119.75, 115.70, 79.45, 65.01, 34.03, 32.31, 17.07, 16.66. HRMS
(APCI): m/z [M-OH'] calcd. for Ci2H1s0" 175.1117; found 175.1119. HPLC
(Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0
mL/min, 25 <C).

b

7be: (2R,4S)-2-isobutylchroman-4-ol. White solid, 88% yield, 99% ee, >50/1 dr. H
NMR (400 MHz, Methanol-ds) & 7.45 — 6.71 (m, 4H), 4.91 (d, J
= 6.7 Hz, 1H), 4.19 (dddd, J = 11.3, 8.7, 4.5, 1.7 Hz, 1H), 2.23
(ddd, J=12.9, 6.4, 1.7 Hz, 1H), 2.04 — 1.91 (m, 1H), 1.76 — 1.66
(m, 2H), 1.46 — 1.39 (m, 1H), 1.00 (dd, J = 6.7, 3.7 Hz, 6H). °C
NMR (100 MHz, Methanol-ds) 6 154.56, 128.05, 126.87, 126.30, 119.87, 115.77, 73.04,
64.54, 44,59, 37.88, 24.05, 22.26, 21.19. HRMS (APCI): m/z [M-OH"] calcd. for
Ci3H170" 189.12739; found 189.12656. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 97/3, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

o :—O
T

7bf: (2S,4S)-2-(tert-butyl)-chroman-4-ol. White solid, 95% yield, 99% ee, >50/1
dr.*H NMR (400 MHz, Methanol-ds) & 7.45 — 6.72 (m, 1H), 4.87 (s,
4H), 3.75 (dd, J = 12.0, 1.5 Hz, 1H), 2.27 (ddd, J = 12.6, 6.2, 1.5 Hz,
1H), 1.68 (td, J = 12.3, 11.0 Hz, 1H), 1.04 (s, 9H). *C NMR (100
MHz, Methanol-ds) & 154.95, 128.05, 126.47, 126.44, 119.71,
115.67, 82.31, 65.43, 33.49, 32.23, 24.70. HRMS (APCI): m/z [M-
OH™] calcd. for C13H170™ 189.12739; found 189.12626. HPLC (Chiralpak AD-H, elute:
Hexanes/i-PrOH = 99/1, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

®] :<o
T

7bg: (2R,4S)-6-chloro-2-methylchroman-4-ol. White solid, 91% yield, 99% ee, 35/1
dr.*H NMR (400 MHz, Methanol-ds) & 7.42 — 6.70 (m, 3H), 4.85
(dd, J =11.2, 6.6 Hz, 1H), 4.26 (dd, J = 5.2, 1.7 Hz, 1H), 2.28 —
1.63 (m, 2H), 1.40 (d, J = 6.3 Hz, 3H). 3C NMR (100 MHz,
Me  Methanol-ds) & 153.30, 128.03, 127.93, 126.55, 124.68, 117.33,
71.54, 64.17, 38.54, 20.32. HRMS (APCI): m/z [M-OH"] calcd. for C1oHeOCI*
181.0415; found 181.0418. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5,
detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

OH

.
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7bh: (2S,4S)-6-chloro-2-isopropylchroman-4-ol. White solid, 87% yield, 99% ee,
45/1 dr.*H NMR (400 MHz, Methanol-ds) 5 7.41 — 6.71 (m,

OH
Cl 3H), 4.84 (ddt, J = 11.0, 6.2, 1.0 Hz,1H), 3.91 (ddd, J = 11.8,
o 5.4, 1.6 Hz, 1H), 2.22 (ddd, J = 12.8, 6.2, 1.7 Hz, 1H), 1.93
(heptd, J = 6.8, 5.2 Hz, 1H), 1.69 (ddd, J = 12.8, 11.8, 10.9

Hz, 1H), 1.05 (dd, J = 6.9, 5.7 Hz, 6H). 3C NMR (100 MHz, Methanol-ds) & 153.47,
128.38, 127.92, 126.38, 124.55, 117.30, 79.78, 64.67, 33.57, 32.25, 17.05, 16.57.
HRMS (APCI): m/z [M-OH] calcd. for C12H14OCI" 209.07277; found 209.07227.
HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 97/3, detector: 210 nm, flow rate:
1.0 mL/min, 25 <C).

7bi: (2R,4S)-6-chloro-2-isobutylchroman-4-ol. White solid, 86% yield, 99% ee, 21/1
OH dr. 'H NMR (400 MHz, Methanol-ds) § 7.42 — 6.70 (m, 3H),

Cl 4.87—-4.84 (m, 1H), 4.21 (dddd, J=11.3, 8.6, 4.4, 1.7 Hz, 1H),
o 2.25-2.20 (m, 2H), 1.75-1.43 (m, 3H), 0.99 (dd, J =6.7, 3.4

Hz, 6H). 3C NMR (100 MHz, Methanol-ds) § 153.26, 128.29,

127.92,126.56, 124.65, 117.37, 73.44, 64.22, 44.45, 37.37, 24.03, 22.22, 21.14. HRMS
(APCI): m/z [M-OH"] calcd. for Ci3HisOCI* 223.0884; found 223.0885. HPLC

(Chiralpak AD-H, elute: Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0
mL/min, 25 <C).

7bj: (2S,4S)-2-(tert-butyl)-6-chlorochroman-4-ol. White solid, 93% yield, 99% ee,
42/1 dr.*H NMR (400 MHz, Methanol-ds) & 7.41 — 6.71 (m, 3H), 4.82 (s, 1H), 3.79
(dd, J=12.0, 1.5 Hz, 1H), 2.30 — 1.64 (m, 2H), 1.04 (s, 9H). 1*C

OH
cl NMR (100 MHz, Methanol-ds) § 153.61, 128.42, 127.91, 126.22,
o 12452, 117.24, 82.67, 65.04, 33.48, 31.76, 24.59. HRMS
(APCI): m/z [M-OH™] calcd. for C13H1sOCI* 223.0884; found

223.0885. HPLC (Chiralpak AD-H, elute: Hexanes/i-PrOH = 97/3, detector: 210 nm,
flow rate: 1.0 mL/min, 25 <C).

7bk: (2S,4S)-6-bromo-2-isopropylchroman-4-ol White solid, 85% yield, 99%
ee,16/1 dr.*H NMR (400 MHz, Methanol-ds) § 7.55 — 6.66 (m,

OH
Br 3H), 4.85 (ddt, J = 11.0, 6.3, 1.0 Hz, 1H), 3.93 — 3.89 (m, 1H),
2.25 (s, 1H), 1.93 (pd, J = 6.9, 5.4 Hz, 1H), 1.69 (ddd, J = 12.8,
o 11.8, 11.0 Hz, 1H), 1.07 — 1.03 (m, 6H). 3C NMR (100 MHz,

Methanol-d4) 6 153.96, 130.87,129.41, 128.93, 117.77, 111.68,
79.79, 64.61, 33.54, 32.25, 17.05, 16.57. HRMS (APCI): m/z [M-OH"] calcd. for
C12H14OBr* 253.02225; found 253.02227. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 97/3, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).
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7bl: (2S,4S)-2-cyclobutylchroman-4-ol. White solid, 76% yield, 99% ee, >50/1 dr. *H

OH NMR (400 MHz, Methanol-ds) 6 7.43 — 6.71 (m, 4H), 4.86 — 4.84
(m, 1H), 4.01 (ddd, J =11.5, 7.1, 1.7 Hz, 1H), 2.63 — 2.18 (m, 1H),
2.18 (s, 7H), 1.56 (dt, J = 12.8, 11.2 Hz, 1H). 3C NMR (100 MHz,
Methanol-ds) 6 154.62, 128.07, 126.75, 126.31, 119.79, 115.74,
77.90, 64.56, 39.69, 34.47, 23.77, 23.06, 17.66. HRMS (APCI): m/z [M-OH™] calcd.
for C13H150" 187.11174; found 187.11112. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 99/1, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

7

7bm: (2S,4S)-2-cyclopentylchroman-4-ol. White solid, 81% yield, 99% ee, 42/1 dr.
'H NMR (400 MHz, Methanol-ds) & 7.45 — 6.71 (m, 4H), 4.90 (s,
1H), 3.92 (ddd, J = 11.5, 7.4, 1.7 Hz, 1H), 2.31 — 2.09 (m, 2H),
1.94 —1.40 (m, 9H). 3C NMR (100 MHz, Methanol-ds) & 154.71,
128.05, 126.74, 126.35, 119.75, 115.75, 78.59, 64.69, 44.56,
36.31, 28.21, 25.19 (d, J = 3.2 Hz). HRMS (APCI): m/z [M-OH"]
calcd. for C14H170O* 201.12739; found 201.12656. HPLC (Chiralpak AD-H, elute:
Hexanes/i-PrOH = 97/3, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

©) ;-C
T

7bn: (2S,4S)-2-cyclohexylchroman-4-ol. White solid, 88% yield, 99% ee, 16/1 dr. H
NMR (400 MHz, Methanol-ds) § 7.44 —6.71 (m, 4H), 4.88 —4.85
(m, 1H), 3.89(ddd, J=11.7,5.6, 1.6 Hz, 1H), 2.23 (ddd, J = 12.7,
6.2,1.7 Hz, 1H), 1.98 (dtt, J = 13.4, 4.5, 2.3 Hz, 1H), 1.85 - 1.62
(m, 6H), 1.37 —1.12 (m, 5H). *C NMR (100 MHz, Methanol-ds)
0 154.77, 128.03, 126.67, 126.43, 119.73, 115.71, 78.94, 65.05,
42.32, 34.22, 28.23, 27.91, 26.29, 25.96, 25.89. HRMS (APCI): m/z [M-OH™] calcd.
for C1sH190™ 215.14304; found 215.14213. HPLC (Chiralpak AD-H, elute: Hexanes/i-
PrOH = 97/3, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

C%O
T

7bo: tert-butyl 4-((2S,4S)-7-bromo-4-hydroxychroman-2-yl)piperidine-1-
carboxylate. White solid, 78% yield, 99% ee, >50/1 dr. H
NMR (400 MHz, Methanol-d4) & 7.34 (dt, J = 8.3, 1.1 Hz,
1H), 7.05 — 6.92 (m, 2H), 4.83 (dd, J = 10.7, 6.1 Hz, 1H),
4.17 (d, J = 13.3 Hz, 2H), 3.99 (dd, J = 11.6, 5.9 Hz, 1H),
2.79 (s, 2H), 2.26 (ddd, J = 13.0, 6.1, 1.8 Hz, 1H), 1.95 (d,
J=13.1 Hz, 1H), 1.78 - 1.72 (m, 3H), 1.49 (d, J = 1.1 Hz, 9H), 1.44 — 1.26 (m, 2H).
13C NMR (100 MHz, Methanol-ds) & 155.33, 155.13, 128.44, 125.92, 123.01, 120.83,
118.65, 79.65, 78.61, 64.33, 40.37, 33.79, 27.35, 27.00. HRMS (APCI): m/z [M-OH"]
calcd. for C1gH2503NBr* 394.10123; found 394.10060. HPLC (Chiralpak AD-H, elute:
Hexanes/i-PrOH = 95/5, detector: 210 nm, flow rate: 1.0 mL/min, 25 <C).

Br
NBoc

6080
T
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Figure 1. DLS traces of 1 (green) and 2 (red) and catalyst 3 (blue) indicated at 25, 45,
and 70 <
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Figure S2. Temperature-dependent transmittance of 3 using a turbidity measurement
(a) This turbidity measurement was performed on a custom-modified Tepper turbidity
photometer TP1-D at a wavelength of 670 nm, a cell path length of 10 mm, and
magnetic stirring. The heating program started at a high temperature, and it was cooled
to 10 T at a constant cooling rate of 1.0 <T/min. (b) Temperature-dependent
transmittance for the determination of the the volume phase transition temperature

(VPTT) as the temperature corresponding to the transmittance decrease at the
wavelength of 680 nm).
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Figure S3. The SEM images and dispersive situations of catalyst 3. (a) The scanning
electron microscopy (SEM) images of catalyst 3. (b) The dispersive situations of
catalyst 3 at indicated 25, 40, and 80 <T in H2O/'PrOH (v/v = 1:3) system.
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Figure S4. The NMR spectra. (a) The liquid-state *H-NMR of 1-2, catalysts 3 and 3'.
(b) The solid-state *C MAS NMR spectra of 1-2, and catalysts 3 and 3'.

(a) The liquid-state *H-NMR of the core (1), catalyst 3', core-shell (2), and catalyst 3.
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(b) Solid-state *3C MAS NMR spectra of 1, 2, and catalysts 3 and 3'.
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Figure S5. Average hydrodynamic diameters distribution measurement of 3.
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Run 2.
Results (25 °C for the second run)
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Size (d.nm}
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Run 3.

Results (25 °C for the third run)

Size (d.mm}):

% Intensity: St Dev (d.nm):

Z-Average (d.nm): 1837 Peak 1: 2187 100.0 88.33
Pdl: 0.163 Peak 2: 0.000 0.0 0.000
Intercept: 0.219 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
B T o o e
=
g
S oD
2
=
g 5 ....................................................................................
o
E
o+
01 1 10 1000 10000

Results (45 °C for the third run)

Size (d.nm)

Size {d.nm}:

% Intensity: St Dev (d.nm}:

Z-Average (d.nm): 1146 Peak 1: 128.9 100.0 45.90
Pdl: 0.104 Peak 2: 0.000 0.0 0.000
Intercept: 0.220 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
S
=
B G| o D
[
L N AT AU T P
=
=
T T .
=
1000 10000
Size (d.nm)
Results (70 °C for the third run)
Size (d.nm): % Intensity: St Dev (d.nm):
Z-Average (d.nm): $5.90 Peak 1: 911 100.0 23189
Pdl: 0.040 Peak 2: 0.000 0.0 0.000
Intercept: 0.943 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
FE e e e e :
= . S
a
e O S S,
=3
Eoapd R
c
Z
BB el LR
1000 10000

Size (d.nm)
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Run 4.

Results (25 °C for the fourth run)

z

-Average (d.nm): 1831
Pdl: 0.197
Intercept: 0.922

Result quality : Good

Peak 1:
Peak 2:
Peak 3:

Size Distribution by Intensity

Size (d.nm}):
2257
0.000
0.000

% Intensity:
100.0

0.0

0.0

5t Dev (d.nm}):
103.1
0.000
0.000

15
=
2
5 10
=
=
£ 5
=
=
0+
01 10 100 1000 10000
Size (d.nm)
Results (45 °C for the fourth run)
Size (d.nm): % Intensity: St Dev (d.nm):
Z-Average (d.mm): 1147 Peak 1: 126.6 100.0 40.85
Pdl: 0.087 Peak 2: 0.000 0.0 0.000
Intercept: 0.913 Peak 3: 0.000 0.0 0.000

Result quality : Good

Intensity (Percent)

Size Distribution by Intensity

Results (70 °C for the fourth run)

Z-Average (d.nm): 85.69

Pdl: 0.064
Intercept: 0.941

Result quality : Good

Intensity (Fercent)

Peak 1:
Peak 2:
Peak 3:

Size Distribution by Intensity

10

Size (d.nm)

Size (d.nm}):
91.76
0.000
0.000

Size (d.nm)

% Intensity:
100.0

0.0

0.0

1000

10000

St Dev (d.nm):
24.29
0.000
0.000

1000 10000
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Run 5.

Results (25 °C for the fifth run)

Intensity (Fercent)

Size (d.nm}):

% Intensity:

St Dev (d.nm):

Z-Average (d.nm): 185.0 Peak 1: 2285 100.0 1026
pdl: 0.185 Peak 2: 0.000 0.0 0.000
Intercept: 0.922 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
1000 10000

Results (45 °C for the fifth run)

Intensity (Percent)

Intensity (Percent)

Size (d.nm)

Size (d.nm):

% Intensity:

St Dev (d.nm):

Z-Average (d.nm): 116.0 Peak 1: 1341 100.0 5252
pdl; 0.128 Peak 2: 0.000 0.0 0.000
Intercept: 0.915 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
1000 10000
Size (d.nm)
Results (70 °C for the fifth run)
Size (d.nm): % Intensity: St Dev (d.nm}):
Z-Average (d.nm}; 87.13 Peak 1: 91.63 100.0 21.58
Pdl: 0.028 Peak 2: 0.000 0.0 0.000
Intercept: 0.948 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
1000 10000

Size (d.nm)
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Run 6.

Results (25 °C for the sixth run)

Size {d.nm):

% Intensity:

5t Dev {d.nmj}:

Z-Average (d.nm); 1851 Peak 1: 2257 100.0 89.90
Pdl: 0.182 Peak 2: 0.000 0.0 0.000
Intercept: 0.921 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
T
=
=
B
=
=
g L R I e R R
]
=
o+
01 1 10 1000 10000
Size (d.nm)
Results (45 °C for the sixth run)
Size (d.nm}: % Intensity: 5t Dev {d.nm):
Z-Average (d.nm): 120.0 Peak 1: 134.3 100.0 46.48
Pdl: 0.099 Peak 2: 0.000 0.0 0.000
Intercept: 0.906 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
o
=}
B AB e
o
ot R
=
Z
T S . T
=
1000 10000
Size (d.nm)
Results (70 °C for the sixth run)
Size (d.nm): % Intensity: St Dev (d.nm):
Z-Average (d.nm); 8691 Peak 1: 93.14 100.0 25.35
Pdl: 0.053 Peak 2: 0.000 0.0 0.000
Intercept: 0.941 Peak 3: 0.000 0.0 0.000
Result quality : Good
Size Distribution by Intensity
=l :
iR D TR L A R R R ETRRTRERTRY
@
L N . T
=
Z
S S .
=
1000 10000

Size (d.nm)
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Table S1. Optimizing reaction conditions for the Aldol/addition reaction.?

(0]
OH O

/@CHO aldol/addition O
+
Br base o
4aa 5aa
Br

6aa

Yield (%) of

Entry Base Solvent(s) < h 6aa
1 allylDBU 'PrOH 70 12 98
2 allyIDBU 'PrOH-H20 (4:1) 70 12 98
3 allyIDBU 'PrOH-H20 (2:1) 70 12 91
4 allyiDBU 'PrOH/H20 (3:1) 70 12 98
5 allyiDBU 'PrOH/H20 (3:1) 65 12 92
6 allyiDBU 'PrOH/H20 (3:1) 75 12 98
7 DBU 'PrOH/H20 (3:1) 70 12 76
8 DABCO 'PrOH/H20 (3:1) 70 12 45
9 NEts 'PrOH/H0 (3:1) 70 12 52

& Reaction conditions: base (0.12 mmol of base), 4aa (0.10 mmol), 5aa (0.12 mmol), HCO.Na (1.0
mmol), and 4.0 mL of solvent. The *H-NMR vyield.

Table S2. Optimizing reaction conditions for the DKR-ATH reaction.?

o OH
Catalyst 3 or
O MesRuTsDPEN O
0 O o O
B HCOONa, DBU .
6aa H,0/PrOH (1/3) (S.5)-7aa

Entry Catalyst H-resource, Solvent, base °C h %Yield %eeldr
1 MesRuTsDPEN HCO:Na, 'PrOH/H.0 (3:1), NEts 40 18 98 99/1:1
2 MesRuTsDPEN HCO:Na, 'PrOH/H.0 (3:1), DBU 40 18 98 99/16:1
3 MesRuTsDPEN  HCO:Na, 'PrOH/H;0 (3:1), DABCO 40 18 98 99/4:1
4 MesRuTsDPEN HCO:2Na, 'PrOH/H20 (3:1), allyiDBU 40 18 96 99/16:1
5 3 HCO:2Na, 'PrOH/H20 (3:1), allyIDBU 40 18 95 99/37:1
6 3 HCO:2Na, 'PrOH/H20 (3:1), allyIDBU 35 18 90 99/37:1
7 3 HCO:2Na, 'PrOH/H20 (3:1), allyIDBU 45 18 99 99/20:1

& Reaction conditions: catalyst (2.50 mol% of Ru-loading), 6aa (0.10 mmol), base (0.12 mmol),
HCO2Na (1.0 mmol), and 4.0 mL of the mixed H,O/'PrOH co-solvents. The *H-NMR vyield, the %ee/dr
values were determined by chiral HPLC analysis.
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Figure S6. HPLC analyses of chiral products

(S,5)-7aa: (2S,4S)-2-(4-bromophenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

. BAIRE 1,255,032
JFEMEE =z10nm TF|El 11272 e 0122 ﬂ
1250
1000 OH
750 O =
: 0 O
00
1 (H) Br
250
] (=]
/\\u & 5]
] PR /—/—’# F T E‘
0.0 2's s 7s 10.0 2s 12.0 175 20.0 225 220 275 0.0 a2s min
E1 = —l
o kEmEaE
1D# B RS E e il = gtk
1 RT12.570 12570 1 4042364 155575 3.5252
2 RT16.091 16.091 2 5305224 162875 5.4986
3 RT18.316 18.316 3 51778979 1272917 45.1550
4 RT24.9489 24.949 4 52542892 1088882 45.8212
s BARRRE: 1,020,521
R A= Tonm on TfEl 15523 3eE 22077
1000-]
7e0 O o
® J
00 Br
250
1 =l
1 e 2
o _— E
olo 2’5 slo 7 10.0 190 175 2d.0 235 240 275 ad.0 ads ey
g =
o kErnEineE
1D# E=E o 2SS B UEE Wil = it
il RT12.549 12549 1 1074374 41508 z.5669
z RT15.050 15.050 2 15078 312 0.0260
E RT18.675 18676 E 40701156 1023708 97 2442
2 RT25.817 z5.817 4 53072 1275 01528

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3- Units (mV) BABE 71053 o
Maximum strength
Tihle view of |
cgmpound . .
Units (minute)
25 A
I RetTime -
number|  Name (min) Peak Area Height Area% g
I\ I\ Iy
L!U *l 1[:* lSI.U A 2[:]] 25‘.0 30‘.0 35| 0 Aﬂ[:ﬂ 45'.0 min
EIf | | | | |
Iz & | @mastE | [ | [53 14 s |
1 FI21.913 21,913 1 2804461 70765 o7, 6444
2 RT32. 695 32.895 2 27506 583 0. 9577
3 RT37. 225 37.225 3 1394 28 0. 0485
4 RT41. 351 41.351 4 38756 593 1.3494
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(S,5)-7ab: (2S,4S)-2-(4-fluorophenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

mv BB 1,624 422
ﬂmm Azionm LEIE] EE -
1500—5 OH
1250—5 O
1000-] o O _

e () F
Euué
EED—E ﬂ
] I\I_ a
L= T £ =1
T T T T T T T T T T T N
0.0 25 5.0 Ties 10.0 12.5 15.0 17.5 20.0 225 250 275 30.0 325 min
1 |
ol thEinEnE
103 E=50d i e # i = [T
7 RT11.121 11121 1 5604303 273980 3.2305
2 RT14.115 14,115 2 5390378 233758 31259
3 RT16.340 16.340 3 87270823 1600001 426886
4 RT22.848 22848 4 104170220 1578330 50.9550
mv
FENRE =2 T00m
750
OH
f:-“.;—_ O J
3 U
2504 F
] =]
c_“J\JL\.‘ L %
-
T T T T T T T T T T T
0.0 25 s.0 7.5 10.0 12.5 15.0 17.5 2d.U T 25.0 27.5 30.0 32.5 min
[ [ -l
ol {tshEnE
ID# P REE e iR | = e
1 RT11.279 11.279 1 481024 | 16257 15764
2 RT14.930 14.930 2 2509846 4276 0.8515
3 RT17.006 17.006 3 20764469 795086 97.5414
4 RT22.954 22954 3 9361 7 0.0307 |

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
. . Maximum strength
Table view of |
campound . .
Units (minute)
= A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 |
o k 10'* 150 A 200 250 30.0 350 Ato'.o 430 min
EREEEE I I I I I
e &% g2ani| | [T [ BE | () |
1 121,013 21,813 1 2804461 o765 97 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 ET41.351 41,351 4 38756 593 1,3494
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(S,S)-7ac: (2S,4S)-2-(4-chlorophenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

BAARE: 1,717,138
BE

my
FAEMEE Z210nm LEIE] i1 -
1 OH
1500
1000 ‘ o) O =
] (£) ¢]]
=00
=l
A ., %
T T T T T T T T T T il T T T T T T a
0.0 25 50 7.5 10.0 125 15.0 17.5 20.0 225 25.0 275 30.0 325 35.0 375 min
N _+
ol EmEmE
1D# =R 12 iEl g g = [ U
T RT11.652 11.652 1 5947376 275238 37063
2 RT15.046 15.046 2 4542426 176831 2.8308
E RT16.908 15.098 B 50135114 1686690 43.0840
4 RT24.941 24.941 4 E0841008 1538827 50.2790
e BB 1317010
FEMEE ~=10nm BiE zZ5&7& =3 E37.440 d
12504
] OH
1000
750 O -
| O
500
] Cl
250 =
1 P L =2
o] A . - =
0.0 2's =0 T 10.0 128 12.0 178 20.0 23 220 27 30,0 3Zs 320 B min
JEN | |
e
1D# EER AR iEl g il = [ e
E RT11.629 11.639 El 2768450 115882 54171
2 RT15.183 15.183 2 35519 1249 0.0695
3 RT17.047 17.047 El 48099351 1313317 941178
4 RT26 400 26 400 4 202175 1 0 3056

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10'* 150 A 200 250 A 30.0 350 Aﬂ[:.ﬂ 430 min
Il G | | | |
) &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7ad: (2S,4S)-2-(3-chlorophenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

B8R 1,880,108

my
FAEIMEE 2210nm LEIE] = -
17509
15003
3 OH
12504
1000 O cl -
| A
750
3 (1)
500
2503 =
] S\ AANT & & &
0 T i =
0.0 25 50 75 10.0 125 120 175 20.0 235 280 275 i
2l |
ol thEiEnE
10 Bk el U # [T =5 il
7 RT10.111 10111 1 2381586 118887 17942
2 RT11.068 11.068 2 2427687 111471 1.8259
3 RT13.703 13.703 3 50155020 1688135 453183
4 RT17.541 17541 4 67774720 1637115 51.0586
miv BA3ZSME: 1,032,611
TIEWRE 2zi00m TIE 22535 B 719355 4|
1000
OH
750 O
cl [
(6]
500
250
hd
,}%\L—/\L______ _,_}Zld_ . & Lk %
Y . v Y Y Y Y r y y
0.0 25 50 75 10.0 125 150 175 20,0 25 250 275 =
2 i
ol AhERE
ID# £k i [ i mil =k il
7 RT10.027 10.027 1 2086985 | 98521 5.3017
2 RT11.564 11.564 2 11337 668 0.0347
3 RT13.665 13.665 3 30354894 1030493 92.9973
] RT17.457 17.457 2 188155 5033 0.5763

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mw_——3 Units (mV)

BAERE 71,053

Table view of

E

Maximum strength

_|
campound . .
Units (minute)
= A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 4 |
&b k 10'* 150 A 200 250 A 30.0 350 Ato'.o 430 min
ERELEEE | I | | |
) &% | @mamia | [T [ BE | () |
T Rzl 613 21913 1 2804461 To7eS 576444
2 RT32. 695 32.695 2 27506 &3 0. 9577
3 RT3T. 225 a7.225% 3 1394 28 0. 0485
4 RT41, 351 41.351 4 38756 5a3 1, 3494
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(S,S)-7ae: (2S,4S)-2-(2-chlorophenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

i B8R 1,192,308
12 TEIEE AZT00m W secel faE 135009
250+
10007
f OH
750 O cl ol
: "
500
(1)
250 -
] N Ao " R
s 7 i EI
0.0 50 10.0 12.0 20.0 250 30.0 350 40.0 450 50.0 =20 i
=l —l
ol kEmEnE
ID# E=50d i UEE# [Tl =k il
1 RT23.497 23.497 1 2019522 56348 1.4482
% RT28.771 25771 % 1964784 45934 14089
3 RT32.811 328M 3 66518825 1182702 47.7332
4 RT37.584 37.584 4 58852420 1125002 494077
v BB 1,503,785
1750-[lEMEE S 270nm FTE 22122 3= 30.151 d
1500
1250 OH
10004 O cl o
?Eu—f 0 O
s00]
2504 =l
o4 e A A A A H
. T T T =]
0’0 50 100 120 200 290 30.0 38 0 400 480 s0.0 =R i
=l |
a|ikEmEinE
10 &k S iE g# il =1 il
1 RT22.861 22,861 1 2441340 66957 25334
2 RT26.101 26101 2 90386 1252 0.0938
3 RT32.214 32214 3 03854473 1604456 a7.3721
4 RT37.118 37119 4 710 1926 0.0007

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
Difesweeam | I I | | I
T & gani| | [ i (=1 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,S)-7af: (2S,4S)-2-phenylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-

hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

BB 1,147 514

my
1250-[FEIEE A:2T0nm FiEl i3 -
1000
] OH
7504 N
C
] (6}
250 +
(%) I
] |
ol &
Ly N — i E‘
00 25 5o 75 10.0 135 19.0 175 20.0 235 280 275 300" min
[l |
ol thEiEnE
103 iR REnE U # il =E il
1 RT11.339 11.339 1 TE7011 32255 0.9131
2 RT12.328 12.328 2 T33267 30129 0.8729
3 RT16.121 16.121 3 40554873 1150421 482802
4 RT18.521 18.521 4 41943825 1077800 499337
mv’
FEMZE 2z 100m il 12802 |
750
OH
s00d O L]
U
250—-
S 4
1 &)
ol ’ [l - Y - A E‘
. . . . T T ; , T T , , T
0.0 25 50 75 10.0 i 15.0 17.8 200 225 25.0 275 30.0 min
el =]
D% R R UEE# i = Cr o |
7 RT11.324 11324 1 1142748 45386 40139
2 RT13.708 13.708 2 16614 15 0.0584
3 RT16.133 16.133 3 27166087 766833 95 4198
1 RT16.554 18.554 a 144619 3730 0.5080

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3- Units (mV) BABE 71053 o
Maximum strength
Tihle view of |
cgmpound . .
Units (minute)
25 A
I RetTime -
number|  Name (min) Peak Area Height Area% g
I\ I\ Iy
L!U *l 1[:* lSIB A 2E=.I] 250 A 30| o 35| 0 Aﬂ[:ﬂ 45'.0 min
EIf | | | | |
s £ | mewEm | [T @ e wmEx |
1 FI21.913 21,913 1 2804461 70765 o7, 6444
2 RT32. 695 32.895 2 27506 583 0. 9577
3 RT37. 225 37.225 3 1394 28 0. 0485
4 RT41. 351 41.351 4 38756 593 1.3494
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(S,5)-7ag: (2S,4S)-2-(p-tolyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-
hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

BAIBE 1,538 582
e

m’
Mg 22 10nm il |
15003
1250—:
] OH
10003 O |
750 o O
500 (1) Me
2507 hd
1 sl @)
1 2l SNl ol
03 T 7 - E‘
T T T T T T T T T T T
0.0 25 5.0 Ties 10.0 125 15.0 = 200 225 250 Zr s min
[ [ |
ol kEinEmnE
ID# E=5 1 2E U # i = il
1 RT11.569 11.569 1 2193528 90138 17727
2 RT13.339 13.339 2 2051376 81070 1.6578
T RT16.329 16.329 = 57683080 1530077 45.6158
4 RT19.567 19.567 4 61813513 1458259 499537
my BB 207,027
250[EEF Az T0nm Il 20825 fEE  141520] |
200
1 OH
150
1 (=]
100 O 0 O
50 Me
] (=]
o} & %
] e =]
0o 2’5 <o 7S 10.0 125 120 175 200 225 280 278 min
T [ | i |
ol
1D# E=E 0 A5 El UEH i = g L
T RT11.202 11202 1 242794 7086 28497
B RT13.073 13.073 z 53520 2025 0.6282
3 RT15360 15369 3 5159541 230035 95 7694
1 RT19.417 19.417 4 54136 1185 07528

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10'* 150 A 200 250 A 30.0 350 Aﬂ[:.ﬂ 430 min
EREEEE I I I | I
) &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7ah: (2S,4S)-2-(m-tolyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-
hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

m BFAEE: 1,525,055
1?50{153@55 Zzionm B iEl =3 -
15004 oH
12504 O
10004 Me

E (6] -

750
3 (1)
500
250 =
k| )
0 e - E‘
00 2’5 50 75 10.0 35 120 175 20.0 235 min
K0 [ ]
ol kA
ID# E=t: e g [ =1 Al
T RT9 883 9883 7 2052243 105047 18344
2 RT10.522 10522 2 1935265 97631 17299
3 RT12.339 12339 3 52484736 1613398 46.9147
1 RT14.657 14557 1 55400508 1565425 135210
mv BB 1158711
1250 RETEE £:270nm T3E 15080 B2 TET07] -
1000
] OH
750 o
500 O o O Me
250 =
o e N— ol e e &
) T T T =l
00 25 510 7's 10.0 125 12.0 175 200 225 min
T [ |
o kEimEnE
ID# £t el g% il =k [k
1 RT9.845 9.845 1 1949852 72631 47346
2 RT10.925 10.925 2 81 -2 0.0002
3 RT12.324 12.324 3 38922258 1157822 945112
4 RT14.568 14.668 4 310522 9569 0.7540

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053 .
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10'* 150 A 200 250 A 30.0 350 Aﬂ[:.ﬂ 430 min
EREEEE I I I | I
) &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,S)-7ai: (2S,4S)-2-(o-tolyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-
hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

L mv BB 1,235,850
1E00-F=TEE & 210nm Tf|E 15818 e 23713
12503 OH
10004 O

750 (9) O -

s00 Me
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2504 (=l
o] [l A e =]
. i i T a
00 <o 18.0 120 20.0 220 3d.0 220 4d.0 420 sd.0 =20 min
[En | =
ol

1D# E=t S iE U il =k [ E
T RT22.995 22995 7 2415158 55370 15077
2 RT26.415 26.415 2 2549873 50486 15918
3 RT25 461 35 461 3 76766330 1337730 47.0220
4 RT39.424 39.424 4 78458850 1275477 45.9786

iy BAERREE s23122
RSN A= 10nm TR 0 mE 31057 |
] OH

00

o O

200 o O =
200 Me

100 El

i B \ VAW . . . &
] T T T =]
0.0 S0 10.0 120 20.0 250 20.0 220 20.0 450 50.0 52.0 min
=)= |
o] EmERE
1D# E=ti 2 iE g AL = il %
T RT22.030 22.030 7 5736 470 00167
B RT26.341 26.341 2 1311369 31436 3.8203
3 RT35.304 35.304 3 54926 1488 0.2474
4 RT39.260 30.260 4 32924578 524653 95.9156

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
o . Maximum strength
Table view of |
cgmpound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10'* 150 A 200 250 A 30.0 350 Aﬂ[:.ﬂ 430 min
Difesweeam | I I I | I
e &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7aj: (2S,4S)-2-(4-methoxyphenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

v BARE sa0.588
1000 FEMEE = 270nm | 20588 = Z11 534 ﬂ
750 OH
S0 o O
($) OMe
250
=
il & ke |
) J\JL“" i I i3 Q‘
0.0 sl 10.0 150 20.0 290 30.0 350 4d.0 PER 50.0 min
N | |
ol aEmEmnE
ID# =ik R -3 i =1 [l
1 RT18.182 18.182 1 1253297 37715 1.2956
2 RT20.42Z 20,422 2 1232699 32728 1.2743
3 RT25.179 25.179 3 46670763 937713 482462
4 RT33.355 33365 4 47577829 755907 491839
v BB 1,332,412
RS m o B 0SS BRI 25D 4|
1250
] OH
1000-]
® -
| U
s00
] OMe
250 =]
IAWAN e * e * %‘
] — T T T =1
00 50 10.0 180 20.0 280 20.0 2g0 40.0 420 s0.0 min
N | |
o ikEthEmE
1D# E=% fRarnd sl =4 [iogil = il
T RT18 552 18552 £ 1783880 26577 22441
3 RT21.550 21550 2 202781 2622 0.2778
3 RT25 576 25576 3 70897483 1330315 97 1368
1 RT34.204 34204 1 103073 1740 01412

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my Units (mV) BAIBE 71053
—»
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10'* 150 A 200 250 30.0 350 Aﬂ[:.ﬂ 430 min
Difesweeam | I I I | I
e &% g2ani| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7ak: (2S,4S)-2-(3-methoxyphenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

v
FEIEE 2 Z10nm -
1000
7504 OH
00 O oM
] b
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2504 ($)
] =l
1 M A & & & &)
0 — T T T i E‘
0.0 <l 10.0 120 20.0 280 300 220 b0 FEr min
N | |
e
1D# E= o =i iEl e il =153 il %
7 RT17.841 17.841 1 1980813 56010 19003
2 RT20.065 20.065 2 1912845 50839 1.9220
3 RT24.783 24783 3 47209008 970054 47.4362
4 RT23.868 33.866 4 48418569 764304 40,6515
mv BASEE. 284 985
200 TS £2ZT00m i i ) 659T| a
2504
200 OH
150 O
] oM
| N
100]
EDT;ML,L_/—\ 3
3 Mot ol & oy !
L T il =]
00 50 10.0 12.0 20.0 280 30.0 380 a0 450 min
=l l
o anEnE
1D# &R R iE e [iE ] = [
1 RT17.926 17.926 1 528030 19142 44526
2 RT19.931 19.931 2 3312 135 0.0235
3 RT24 849 24,649 3 13356288 265756 94 6932
4 RT24178 34178 1 117170 2199 08307

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10'* 150 A 200 250 A 30.0 350 Aﬂ[:.ﬂ 430 min
EREEEE I I I | I
) &% g2ani| | [T [ BE () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7al: (2S,4S)-2-(2-methoxyphenyl)chroman-4-ol: (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).
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1 OH
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EUU—- O
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o] L&,Fi\w " "
. T T
R T T T T T T T T T T T T T T T a
0.0 25 50 7.5 10.0 12.5 15.0 17.5 20.0 22 250 275 30.0 325 350 375 min
PN |
o fhEnsRmE
1D# iR S iEl g gl =K i o
il RT14 775 14775 1 3335524 08B0 z 7488
2 RT16.527 16.527 2 3304267 101565 27972
3 RT21.555 21.555 3 56853524 1212769 46.8530
1 RT25 300 26 300 4 57761267 1101541 47 6010
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1000 OH
750 O =
: > O
s00]
] MeO
2504
ig\/’\—,*,\r_gh_\k I & & %
o T i [=1
00 B =l T 1d.0 12.5 19.0 17.5 0.0 22 220 7= 20.0 2ds 20 375 min
]
1D# =t FENE g # il =R il %
i RT14.011 14.011 1 20074 EE 0.0435
2 RT15.857 15.857 2 10548 395 0.0153
E RTZ1 837 21837 3 128780 5132 01884
4 RT25.408 25496 4 68705500 1287830 99,7527

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3- Units (mV) BABE 71053 o
Maximum strength
Tihle view of |
cgmpound . .
Units (minute)
25 A
I RetTime =
number|  Name (min) Peak Area Height Area% g
I\ I\
!D *l 1[:* |Sl.l} A 2E:.[I 25‘.0 30‘.0 35‘.0 Aﬂ[:ﬂ 45'.0 min
EIf | | | | |
Iz & | @mastE | [ | [53 14 s |
1 FI21.913 21,913 1 2804461 70765 o7, 6444
2 RT32. 695 32.895 2 27506 583 0. 9577
3 RT37. 225 37.225 3 1394 28 0. 0485
4 RT41. 351 41.351 4 38756 593 1.3494
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(S,S)-7am: (2S,4S)-2-(furan-2-yl)chroman-4-ol: (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

mv BB 519,429
FEEE &z10nm | o221 gE 175123 «
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] OH
00
200 —I
1 (0]
200 | P
1un‘k/\_/ (i) ~|
1 &)
1 il
i - T - EI
0.0 <o 10.0 12.0 20.0 220 0.0 290 40.0 450 0.0 =20 50.0 a2.0 70.0 min
&1 [ 1=
oA TR
ID# =t 1R HiE g # [l =k il %
T RTZ9.062 20.062 1 753213 ERFER] 0.9475
2 RT33.083 32.083 2 560761 10782 0.8312
3 RT35551 35551 3 38827798 515149 488421
1 RT45 638 45638 4 39254771 436158 493792
my BB 215,074
TEIEE ~=Z10nm FIE 55251 B T02.748| d
2004
] OH
150 N
100
1 0 O
S0 I / =
: .
] i =l
0o sl 10.0 150 200 280 ad.0 g0 ad.0 PR s0.0 580 s0.0 820 70.0 min
K1 [ |
ol ikEmEnE
ID# =1 12 ial g [Ehl =E il %
7 RTZ29 420 20420 1 116602 1095 07706
2 RT32 959 32959 Z 14770 330 0.0958
3 RT35.957 35957 3 18560 367 01204
4 RT44.656 44656 4 15263084 215580 99.0132

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
Difesweeam | I I | | I
T & gani| | [ i (=1 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7an: (2S,4S)-2-(thiophen-2-yl)chroman-4-ol: (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

v BB 1,688,007
7o THEIEE A0 el 22152 T 54172 4|
15004
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1000 =]
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500 /
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[ I o N & & W

] T L T =1

0o 2’5 <l 7's 100 13z 140 17s 200 235 249 275 min

K| |

e

1D# B REHE Ig# iR = il %
T RT13.147 13147 1 1804667 71438 12858
2 RT15.534 15.534 2 1741023 50097 1.2501
3 RT16.856 16.856 3 66445531 1665216 47.7105
4 RT19.047 19.047 4 50276969 1617591 407436

m AR 1,551,027
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1500
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1000 ]
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3 [ |

Bl

D% =ik 1R Al IEE# il = i |
7 RT13.454 13.454 1 70715 2651 0.0998
E RT16.401 16.401 2 168278 9585 0.2370
E RT17.623 17.623 3 70770759 1547843 906510
4 RT19.408 19.408 4 5236 = 0.0116

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mw_——3 Units (mV)

BAERE 71,053

Téble view of
cgmpound

E

Maximum strength

I

Units (minute)

I RetTi
etTime 5
number|  Name (min) Peak Area Height Area% g
4 | i A‘
T T T T T T T T T g
&.0 k 10* 190 A 200 250 300 350 00 450 min
EREEEE | | | | |
T & | ®ami| | [ [0 (=1 | [t |
T 121,013 21,813 1 2804461 o765 97 6444
z KT32. 695 32,695 2 27506 sa3 0. 9577
3 RT37. 225 37.225 3 1394 % 0.0485
3 RT4l. 351 41.351 4 38756 s 1,3494
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(S,5)-7ao0: (2S,4S)-6-fluoro-2-phenylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

my BB 203,187
TS ZZ10nm el EE |
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F
=00 O
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250
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e - g
T T T T T T T T T T T T T T T
0.0 25 =0 7.5 100 125 150 17T 200 228 250 278 300 3285 350 375 400 425 min
21| -l
o fkEinEns
ID# £ R el Ig# il =5 il
1 RT14.277 14.977 1 561693 25043 11459
2 RT15.628 15.628 2 494223 22363 1.0082
E] RT18.242 18.942 3 23483661 802620 47 9066
4 RT29.638 29639 4 24480057 465242 499393
mv BB 820,795
FEMEE &.Z2100m LEIE] BE -
7504
500 OH =
1 F !
250 O O
1 5]
dr b
. B A~y . _ g
. . T T T T : T T T : T T T : T T
0.0 2 =0 75 10.0 125 150 178 200 228 280 278 300 325 280 375 400 435 mn
2l i
o fkEtnEnE
ID# b=t REHiE Ig# mil =K il
1 RT14.695 14,696 1 713892 29010 14155
2 RT15.461 15,461 % 29217 1382 0.0579
E] RT18.512 18519 3 77534 1848 01537
4 RT29.381 29381 4 49513921 820189 983729

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
Difesweeam | I I | | I
T & | ®ami| | [ i (=1 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,S)-7ap: (2S,4S)-6-chloro-2-phenylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

BABE: 1,130,476
BE

i
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1000
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250 B
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0 J'\Lnﬁ ks # E‘
0.0 25 50 75 10.0 125 120 175 20.0 250 275 i
K |
o kEnEmnE
ID# E=57 fFanial e # [ =1 [T
7 RT10.990 10.990 1 1203343 57663 14508
2 RT11.895 11895 2 1176300 43943 14180
X RT15.908 15.909 X 39729393 1132246 47.8932
4 RT17.765 17785 1 40845122 1075474 49.2382
my BAIBE 1,188,842
1"‘:0- s ~:210nm T = =
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1000
] OH
750 Cl O =
s00 o O
250 -
] A &
. ¥ w
1 T T T T E‘
0.0 25 50 75 10.0 125 12.0 175 20.0 7 25.0 275 min
2l |
| tEmEnE
1D# E=3 i #EnE UE# it =154 il
7 RT11.032 11032 1 1214795 50157 25904
z RT13.225 13.226 2 760 132 0.0016
3 RT15.917 15.917 3 45028382 1191935 95.0173
4 RT17.841 17.841 4 552151 10525 1.3908

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10'* 150 A 200 250 30.0 350 0.0 430 min
Il G | | | |
e &% | @ami| | [T [ | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7aq: (2S,4S)-6-bromo-2-phenylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

B 1,582,002

m
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21| |
ol kEEnE
ID# g% HaniE g # [ =159 il
1 RT11.559 11.559 1 3362070 128987 2.3445
2 RT12.947 12.947 2 2933660 109190 2.0841
3 RT16.743 16.743 3 BEE75553 1593877 45,4947
4 RT18.712 18.712 4 70375286 1562477 49.0767
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W Z 20 e 55535 af
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C-_ F I T =
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| o]
o|kathERmE
1D# £ #EniE L i ol =1 il
1 RT11.679 11.679 1 374977 16297 2.6356
2 RT13.329 13.329 2 109664 2985 0.7708
3 RT16.802 16.802 3 13707615 352496 96.3485
3 RT18.806 18.808 rl 34867 926 0.2451

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
. . Maximum strength
Table view of |
campound . .
Units (minute)
= A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 | i
&Io k 10'* 150 A 200 250 A 30.0 350 Ato'.o 430 min
EREEEE I I I I I
) &% | @mamia | [T [ BE () |
1 121,013 21,813 1 2804461 o765 97 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41. 351 41.351 4 38756 583 1.3494
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(S,S)-7ar: (2S,4S)-6-methyl-2-phenylchroman-4-ol: (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

m B8R 1,130,140
12505 TEE & 210nm FfEl 20018 iy T.121.258|
10004
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750 Me O H
00 (0] O
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00 50 10.0 19.0 20.0 250 30.0 35.0 alo 480 sdo 59.0 min
K1 [ ol
| ikaiEnE
ID# &tk R iE e # il = [Tl
1 RT27.844 27.844 1 1865553 45723 1.4357
2 RT29.428 20428 2 1723099 42692 13261
3 RT25.580 35580 3 62458532 1120490 480677
4 RT40.883 40883 4 53891564 1040119 491705

v AR 1,435,232

REMEE = Z10nm IFE 2=.102 g 386.209| d
15004
1250 OH
1unn—f Me

5 @ i

7504
] 0 O
s00
zsn—f =l

] 5]

0—:——_.____.—J\-—/\~ e b . ke E‘
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1D# =] AREri iEl g il =k [ e
T RTZ7.720 27.729 7 2023983 55769 21625
B RT26.900 25.900 2 208 = 0.0002
3 RT35.280 35289 3 28869 2561 0.0308
4 RT40.478 40.478 4 91542154 1428845 97 8064

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10'* 150 A 200 250 A 30.0 350 Aﬂ[:.ﬂ 430 min
Il G | | | |
) &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7as: (2S,4S)-6-fluoro-2-(4-fluorophenyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at
210 nm, eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

my
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(=l =
o|ikEmEnE
ID# E=50d Bl g # [0 =1 il
1 RT10.705 10.705 1 1550193 68510 1.9015
2 RT13.130 13.130 2 1605428 59459 1.8683
3 RT15.426 15.426 3 38556878 1134807 47.2958
4 RT21.724 21.724 4 39810297 921566 488333
iy BB 1,055,021
FEEE £ Z10nm WIE 25862 swe 672604 4
1000 oH
E
750 O
' " Ly
500 F
250-]
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I VR N — &
00 2's ) 7S 10.0 12 120 175 200 225 280 275 300 33s min
P =
1D# EER i g # il =k il %
7 RT10.831 10.831 7 1528633 52550 10898
3 RT13.802 13.802 2 13661 289 0.0366
3 RT15 601 15601 3 35670313 1056200 95 4598
1 RT22.011 22011 4 154668 3590 04133

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
EREEEE I I I | I
e & | ®ami| | [ i [=1-4 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,S)-7at: (2S,4S)-6-fluoro-2-(p-tolyl)chroman-4-ol: (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

m A 982 654
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1000-|
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00 ‘ o O
] (1) Me
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o] FANEN el - » ¥
0.0 2’ <o 75 10.0 Iz 12.0 175 20.0 23 220 275 min
o ETEE
ID# =t R E g [ Ul =1 Al %
1 RT11.300 11.300 1 449915 18358 0.6405
2 RT12.444 12.444 2 400204 15550 0.5698
3 RT15.694 15.694 3 34582083 984584 492089
1 RT17 885 17 885 1 34826104 935551 105828
mh BB 1,410,584
1(Du_-%§§ﬂ|2§ AZT0nm Bf|E 12251 i -T9.85¢5
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1000 F O
750 o O
s004
] Me
2509
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0.0 2's <o TE 10.0 128 12.0 175 20.0 22t 280 27 min
BN
ID# E=t o 1Ream el g il =153 il
T RT11.311 11311 9 909142 16263 15786
2 RT12.183 12.193 2 24 1 0.0000
3 RT15 595 15596 3 51042666 1410084 97 6621
4 RT17.860 17 860 4 244278 5079 04593

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
o . Maximum strength
Table view of |
cgmpound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10'* 150 A 200 250 A 30.0 350 Aﬂ[:.ﬂ 430 min
EREEEE I I I | I
) &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S45



(S,5)-7au: (2S,4S5)-2-(3,4-difluorophenyl)-6-methylchroman-4-ol (HPLC: Chiracel AD-H,
detected at 210 nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

mw BB 1,192 808
rtnm,@zwnm HE <272 mE 57837 -
P
1000

p OH

p M
750 © O Il

- F

| "0
500

] (3 F
250 -

:4;'\—/;._._._,_._._ Ml & 23]

0 T T L g‘

0.0 <l 10.0 120 200 280 30.0 320 ad0 PER 0.0 2o min

=l —l

ol ikAaRnE

ID# EHR TRER il g # il =14 il
1 RT23.497 23.497 1 2019522 56348 1.4482
2 RT25.771 28771 2 1964784 45934 1.4088
3 RT32.5811 3281 3 66518825 1182702 47.7332
4 RT37.584 37.584 4 68852420 1125002 49.4077

v BB 1,602,798
1750JFEIEE = Z70nm Rt = —~
15004
1250—; OH
1000 Me O ol
7504 o) O F
Eun—f F
zsu—f =l

_:4,_)\_/\__ ez]

e - S A e E‘

0.0 E!U 1E=.U 1EI.U Zd.U ZEI.U EE:.U 3“.0 ilJI.U -EI.U EE:.U ‘EI.U min

I [ =]

e ]

ID# E=3 0l TR il g # min =E min
q RT22.861 22 861 El 2441840 e 25315
2 RT26. 101 26101 2 160368 1801 D 1663
3 RT32.214 32.214 3 93854473 1604456 97.3015
4 RT37.119 37.119 4 710 1926 0.0007

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
EREEEE I I I | I
e & gani| | [ i [=1-4 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S46



(R,S)-7ba: (2R,4S)-2-methylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-
hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

v A28 1,080,033
FETEE 2= 10nm L ) S 5
1000-]
] OH
?EU{ ©\/‘j\
500
] 0" Me
] ()
2504
] b
o i ——— P
0.0 50 10.0 120 24, 220 2d.0 220 ad.0 sd.0 =20 i
[ |
R
D% E=t REHE g# [Eul = il
1 RTZ24. 389 24,389 1 1884222 53807 1.7593
2 RT25.728 25728 2 1870505 51335 1.7465
3 RT22.110 29110 3 50039350 1071101 45.7227
4 RT30.288 30.388 4 53304514 1045808 497714
v BA38E: 1,150,205
1220 RS AZT00M TR 72158 taE =T ees
1000
750
500
250 Me
U_JFJ\_,# T - w
0.0 50 18.0 12.0 24, 220 ad.o 220 ad.0 8.0 =20 min
| [ |
ol ETEE
D% Bzt 2B g [ = il %
1 RT24.414 24 414 1 596988 19278 1.1647
2 RT25.570 25.570 2 20790 748 0.0347
3 RT23.211 29.211 3 59036112 117530 98.6475
4 RT32.586 32.586 4 91598 712 0.1531

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mw_——3 Units (mV)

BAERE 71,053

Table view of

Maximum strength

_|
cgmpound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 4 |
&b k 10‘* 150 A 200 250 A 30.0 350 Atu‘ o 430 min
ERELEEE | | | | |
e & | @®asi|m | [ i [=1-4 | [t |
T Rzl 613 21913 1 2804461 To7eS 57,6444
2 RT32. 695 32.695 2 27506 &3 0. 9577
3 RT3T. 225 a7.225% 3 1394 28 0. 0485
4 RT41. 351 41.351 4 38756 5a3 1, 3494

s47



(R,S)-7bb: (2R,4S)-2-ethylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-
hexane/2-propanol = 99/1, flow rate = 1.0 mL/min, 25<C).

mh
JAzM=E ~:210nm
1250
] OH
10004
750
s00] (o)
2504 (_|_)
o T T 4 =
40 <o 60 70 80 90 100 110 120 130 140 120 160 170 min
| _ -
o fketnRmE
1D# HR REH E g# [T = il %
7 RTO2 495 92 495 1 21517241 91545 25202
2 RT110.2456 110.246 2 17896361 72686 2.0961
3 RT120.161 120.161 3 392857211 1280759 46.0124
4 RT132.616 132.616 4 421535031 1023403 49.3714
my SRR 402,320
{REMEE ~Z70nm |l 125588 @E -Z25.578|
500 OH
2504
] (0]
o & 4 & &
] 7 £ LS L3
T T T T T T T T T T T T T
40 0 80 70 80 0 100 110 120 130 140 150 160 170 min
1| | |
o fhetnkmE
ID# =k g il U i = i |
1l RT23.600 93.600 1 2143163 8004 1.8833
2 RT107.530 107.530 2 217735 1614 0.1913
3 RT121.710 121.710 3 111194212 406552 97.7105
4 RT132.963 132.963 4 244547 1496 0.2149

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&Io k 10'* 150 A 200 250 A 30.0 350 AGIZI.U 430 min
Difesweeam | I I I | I
) &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S48



(R,S)-7bc: (2R,4S)-2-propylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-

hexane/2-propanol = 99/1, flow rate = 1.0mL/min, 25<C).

. B 537888
SO0-FZMEE 2210nm :E{E] BE ;l
so0
4004 OH
200 (0] S
100 (i) =]

n{gk—%——vﬁ %l

E S

T T T T T T T T T T T T T T :

0 10 20 30 40 S0 80 70 80 90 100 110 120 130 140 min

K1 [ [
o kEtnEmE

1D# E=10 REm Bl g # iR =1 [

1 RTE1.2756 §1.278 1 2202433 21902 1.4368
2 RTE5 112 65112 2 2173143 20716 1.3620
3 RT77.518 77.518 3 77352112 540138 48.4801
4 RT84.233 84.233 4 TT736649 470924 48.7211

mv B AIREE: 553,384
s00JRIEE &:210nm |l 107.858 SBEF 194793 a
500

1 OH
200-]

" ©\/S\/\
2004 (6]
100 =l

_M‘_ﬁ___’_r !

o3 F =
T T T T T T T T T T T T T
0 10 20 30 40 50 60 70 80 80 100 110 120 130 140 min
KN | |
alikEmEnE
ID# ER RENE IE# Al = [T
q RTG1.988 51.988 k] 142195 2073 0.1884
2 RTG4.709 64.709 2 101928 611 0.1350
3 RT77.982 77.982 3 75183977 552075 99.6102
4 RTB2.992 82992 4 50108 -25 0.0664

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
Difesweeam | I I I | I
T & gani| | [ i (=1 [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S49



(S,5)-7bd: (2S,4S)-2-isopropylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-
hexane/2-propanol = 98/2, flow rate = 1.0mL/min, 25<C).

my’ BFARE: 1,049,456
REMEE =Z70nm BFEl S0.120 e 1,041.821
1000-]
750-]
s00-]
2504 (_,_)
1 &
m—ﬁj\—‘——\m \,‘,';/\"’1,. 4
n T T T T T T T T T T T T T T T
00 50 10.0 190 20.0 220 300 240 ad.0 PER 50.0 =20 60.0 65,0 70.0 78.0 min
ol kETENE
ID# E=t 1R E g [l = il %
T RT33.006 33.006 7 7128287 91685 32006
2 RT36.564 36.564 z 5570463 73456 29704
3 RT40 269 40269 3 101209306 1032889 457547
4 RT44 696 44 596 4 106291813 944656 48.0524
mh —-3BE: 1,080,350
TEEE Zz100m TE zz557 e 25.155
1000
OH
750
o0
250
] b
0.0 50 1.0 12.0 20.0 220 40,0 220 50.0 =40 &0. &2.0 72.0 min
o AR
ID# g% RS E it =15 il
T RT32.317 32317 7 7714 0 0.0074
2 RT37.144 37.144 Z 5067105 50457 4.8622
3 RT40.895 40.895 3 90085038 1080854 95 0762
1 RT46 035 46035 4 54451 1171 0.0522

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10'* 150 A 30.0 350 Aﬂ[:.ﬂ 430 min
Il G | | | |
102 & RINE Wz [ ] (=14 el |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S50




(R,S)-7be: (2R,4S)-2-isobutylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-

hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

v FF3EE: 052 747
FEWEE A Z10nm BfE 4z22f MBIE £38.206
1500
1 OH
1000+
00
] (6]
1 de
7 () " "
_s004]
T T T T T T T T T T
15.0 17.5 20.0 225 25.0 275 30.0 325 35.0 37.5 40.0 425 miin
=l = —
o R
ID# =3 & B g # il = il %
1 RT27.473 27.473 1 1768821 46114 1.7922
2 RT28.783 28.783 2 735798 25579 0.7458
3 RT29.995 29.995 3 45338900 922460 45.9708
4 RT33.291 33291 4 49811086 893342 50.4904
m BB 501,200
REMEE & 210nm |l 21558 =9 ~313.156
1000
: OH
750
s00
: (6]
2504
0 N A
1 T T e
220
B T T T T T T T T T T
15.0 17.5 20.0 225 25.0 275 30.0 32.5 35.0 37.5 40.0 425 min
N _ |
o hetnEinE
1D# E=E0 BEN E g # il =13 i %
1 RT27.807 27.807 1 216668 5192 0.6038
2 RT28.853 28,863 2 18324 748 0.0510
3 RT30.214 30.214 3 35581135 542150 99.1181
4 RT34.229 34,229 4 51521 569 0.2273

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10'* 150 A 200 250 30.0 350 Aﬂ[:.ﬂ 430 min
Difesweeam | I I I | I
e &% g2ani| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S51



(S,S)-7bf: (2S,4S)-2-(tert-butyl)chroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent:

n-hexane/2-propanol = 99/1, flow rate = 1.0mL/min, 25<C).

v BAARE: 1,037,482
FETEE Z270nm &l 75989 HE See 062
1500
] OH
1000
500
1 O
o Ml VAN
] T T )
-s00-]
30.0 290 4d.0 420 =dlo 520 &0.0 a20 7d.0 790 sd.0 220 sd.0 9.0 min
=l —l
o] kA
1D# E=] iR ETi iEl g il =1 [ TE i
7 RT50.254 50.254 7 7053301 72612 28914
z RTE0.025 50.025 2 5250736 50318 25624
3 RTE6.483 66.483 3 114919427 954869 47.1095
4 RT70.368 70.388 4 115717378 863890 47 4267
mh FRE: 210,084
<00 JEIEE AZT0Am TFEl 55757 R 37023
<00 OH
300
200
1004 o)
1 e
™ T = D b ED =
-1004
300 280 400 220 500 =20 80.0 820 70.0 720 800 s80 900 ) min
T | 1= |
o amEnE
1D# E=3 0 AREE iEl g it = [ ik
T RT50.610 50610 1 505557 5665 12177
3 RT60.286 50286 2 36214 750 0.0872
3 RTEE.609 56.609 3 40830733 308772 953453
4 RT70.950 70.950 1 145204 0 0.3497

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4
&b k 10'* 150 200 250 30.0 350 Aﬂ[:.ﬂ 430 min
Difesweeam | I I I | I
e &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S52



(R,S)-7bg: (2R,4S)-6-chloro-2-methylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

mv BB 1,375,466
1500~ T A2 0 TE e e B FE.5aT
12504
10004

750
] 0" Me
=00
2504 (—)
3 \
o] ,,\ \K/\W — + i
5’0 100 110 120 130 140 150 16.0 170 180 190 200 210 220 230 240 min
| = |
ol A mE
1D# EER AR EE iEl U i =1 e

i RT15.676 15,676 bl 2477975 90723 2.4258
2 RT16.334 16.334 2 2556945 99132 25031
3 RT17 491 17.491 3 47651113 1374736 46 6480
4 RT20.327 20.327 4 49464357 1329842 48.4231

my H A8 525,238
eI =z el 75502 SR 330,702
s00] OH
o cl
200
2004
] 0" "'Me
IDD{MNK/\
U—: - -—-_‘*L \lr)T‘ ol - ol
5.0 10.0 11.0 12.0 12.0 14.0 12.0 16.0 17.0 18.0 15.0 20.0 210 220 220 240 min
T | 1= i |
oA
ID# E=% 0 RS E g il = g e

kil RT15.661 15,661 1 423475 17003 265497
2 RT16.033 16.033 2 16720 3066 0.1051
3 RT17.476 17.476 3 15486094 528910 96.9028
4 RT20.279 20,279 4 54736 2072 0.3425

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
Difesweeam | I I | | I
T & | ®ami| | [ i (=1 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S53



(S,S)-7bh: (2S,4S)-6-chloro-2-isopropylchroman-4-ol: (HPLC: Chiracel AD-H, detected at 210
nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

i’ B 272,328
200-JFEIEE £ 210nm e 21272 IRe SEx |
250 OH
2004 Cl
1504 o
1004 (‘H

503 l ‘ - =]

1 &)

- et

0 7+ T EI

0.0 50 10.0 150 20.0 250 3d.0 g0 ad.0 PER s0.0 min

=l | [
ol tanEuE
1D# gzt RS HiE e # il =14 il
1 RT12.891 18.801 Al 391103 11226 1.3778
2 RT21.941 21.941 2 412379 10733 1.4527
3 RT28.454 28.454 3 13736704 270359 483912
4 RT30.678 30.678 4 13846598 260429 487783
i BB 1,055,256
FENEE A2 10w FfE S0297 GEE . 20799
1000 OH
1 Cl
750
=0 (@)
250 -
1 551
s B D 7 = EI
0.0 s 10.0 1.0 20.0 250 20.0 as.0 40.0 420 s0.0 min
[T [ =]
ol EnEE
1D# E=Ed Sl iE U i =15 il
T RT19.632 10632 1 1352507 38116 20563
3 RT22.337 22337 Z 52595 1750 0.0800
3 RT28.630 28630 3 54365632 1047963 97 5583
1 RT30875 30875 1 3598 e 0.0055

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
EREEEE I I I | I
e & | ®ami| | [ i [=1-4 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S54



(R,S)-7bi: (2R,4S)-6-chloro-2-isobutylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 95/5, flow rate = 1.0mL/min, 25<C).

m EARBAE: 1,485 594
FEMZE 2= 10nm LE{E! TEE
1500
1250 OH
1000 Cl
750
s00] )
ZEUE\—N—J\_\/\'\J (i_>
0 - Wm T -~
0.0 2's B 7 1d.0 12s 120 175 20.0 2l 220 27 min
JEN o
o kEinEmE
ID# =R RERE g# il =15 il
1 RT11.529 11.529 1 2988315 142669 3.0468
2 RT12.351 12.351 2 3014040 139503 3.0730
3 RT13.821 13.821 3 45370192 1501677 46.2583
4 RT15.002 15.002 4 45707478 1432224 47 6218
my BB 1,520,644
TEIMEE 2210nm ATEl 12522 3= ~S0.511
1500
1250
1000 (¢]]
750
500
250
M,_\ 'y A& A&
k| i T
T T T T T T T T T T
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0 25.0 275 miin
o EimEmE
ID# E=E ] 1R E e g = il %
1 RT11.535 11.535 1 2139207 108518 43805
2 RT12.412 12.412 2 2799 594 0.0057
3 RT12.793 13.792 3 46584708 1518235 95,5877
4 RT14.903 14.903 4 5348 3626 0.0171

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
G | | | |
T & gani| | [ i (=1 [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S55



(S,S)-7bj: (2S,4S)-2-(tert-butyl)-6-chlorochroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

v BAARE: 722,178
EIEE & 270nm LB EE
750]
] OH
00|
1 Cl
ZEU_J\-\_/\ O
o A T "
0.0 =0 1d.0 120 20.0 220 3d.o 240 4d.0 420 sd.0 540 min
N | |
ol kEmENE
1D# HER R iE g+ il = [
T RT27 134 27 134 1 2421790 40779 22442
3 RT28.979 28979 2 2863204 39018 26533
3 RT31014 31914 3 51064472 733208 47.31990
1 RT34.492 34402 1 51563808 723601 477826
iy AR 1,124,592
125 0—FEIEE &= Tonm FIE 22921 g —=7.aad
1000
70| OH
] Cl
so0]
250 | (0]
1 ol
5 T T ‘I'T\ .
0.0 =0 10.0 19.0 20.0 250 3d.0 220 40.0 450 sd.0 =20 min
EE s
1D g% S iE e il =R g
1 RT27.260 27.260 1 1533677 27709 1.8930
z RT29.047 20.047 2 278026 4858 0.3407
3 RT22.088 32.088 3 76544 1430 0.0945
4 RT34.486 34.486 4 70130552 1127382 97.6718

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
Difesweeam | I I | | I
T & gani| | [ i (=1 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494

S56



(S,5)-7bk: (2S,4S)-6-bromo-2-isopropylchroman-4-ol: (HPLC: Chiracel AD-H, detected at 210

nm, eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

my BB 1,509,251
JEETEE 2 Z10nm LEIE] EE -
1500
12503 OH
1nnnE Br
7507
] O
=00 (+)
250 o =l
E &3]
3 FANaN A A S A A E‘
00 <o 10.0 120 200 250 300 ) 400 PR
=] =
BN
1D# g% 2B g i =1 wil %
il RT18.602 18 602 1 4696688 133876 21765
2 RT22.278 22278 2 4697310 114525 21768
3 RT25 626 25 826 3 07790605 1501434 453180
4 RT34.301 34.381 4 108602768 1451831 50,3286
mv BB 1,441,602
FEIEE ~Z70nm LEIE] TEE d
1200
12504
E OH
1000
] Br =
750
500 (@)
250 &=
] ]
I N W W ke &
3 T T - E‘
T T T T T T T T T
0.0 30 10.0 12.0 20.0 250 2d.0 220 &0.0 42,0 min
JEN |
e
1D# E=t] = iE I il = s e
kil RT19.312 19312 1 4882602 130080 50767
2 RT21782 21782 2 5873 242 00072
3 RT24.017 24.017 3 76795717 1437084 94.0024
4 RT34.397 34.397 4 11238 430 0.0138

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
=)
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&b k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
EREEEE I I I | I
e & | ®ami| | [ i [=1-4 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,9)-7bl: (2S,4S)-2-cyclobutylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent:
n-hexane/2-propanol = 99/1, flow rate = 1.0mL/min, 25<C).

my BB 677,005
200 TFEIEE &210nm LELE] TEE
500 OH
=00
00
3004 O U
2004 (+)
100 -
o e ke A
] + + 7
20.0 220 30.0 320 40.0 45.0 50.0 =20 50.0 a20 70.0 750 0.0 220 90.0 520 min
N 1= |
ol kA
ID# E=t o] 1255 el W i = il e
7 RT43.342 43.342 1 3033525 40905 1.9785
2 RT50.201 50.201 = 3655404 32107 1.8387
3 RT&0.9281 50.991 3 93326789 674510 45.9424
4 RT72.788 72.788 4 978095422 522851 49,2404
mv BB 5404
=uu:m AZ10nm TFE se27e mfE -z
200 OH
300
200—; o U
1004
o PN A e e A
] 7 7 7
-100
20.0 220 3d.0 220 4d.0 290 sd.0 =20 50.0 a20 70.0 790 0.0 220 ad.0 520 min
& =l 1=
o A mEnE
1D# =ER RS iE - il =R il
1 RT42.851 42.851 1 8420132 9221 1.7205
2 RT52.458 52 458 z 49742 550 0.1016
3 RT59 124 59124 3 47969524 357484 98.0158
1 RT71955 71955 4 70323 1599 01821

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10‘* 150 A 200 250 30.0 350 Atu‘.o 430 min
Difesweeam | I I | | I
T & gani| | [ i (=1 | [t |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,S)-7bm: (2S,4S)-2-cyclopentylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm,
eluent: n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

mv. EARERE: 1,150,054
1250 FETEE £ 2100m e =1531 ieE B1535 -
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500
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D @
o [ 7 7 E‘
00 50 1d.0 120 220 ad.0 220 PER b0 min
=T I =
o AmEE
1D# E=t A2 B U i =1 76
T RTZ0.780 20.780 3 2776674 82202 24493
2 RT24.548 24548 2 2633373 71353 23229
3 RT26.965 26.965 3 53389214 1149148 47.0950
4 RT29 960 29 960 4 54565680 1072049 481328

my BEME 1,157 422
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750 1
=00
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250 -

] Lo A )

5 L G - - E‘

0.0 <o 10.0 12.0 0. 220 30.0 220 420 sdo  min

=T |
E= =
10 E=t: 2 iEl g # [l = il
1 RT20.864 20.864 1 1270840 38379 216456
2 RT24. 856 24 856 2 49028 982 0.0835
3 RT27.348 27.348 3 57342524 1158838 97.6723
4 RT31.045 31.045 4 46729 1888 0.0796

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053
o . Maximum strength
Table view of |
campound . .
Units (minute)
25 A
I RetTime —
number|  Name (min) Peak Area Height Area% g
4 i
o k 10'* 150 A 200 250 30.0 350 Aﬂ[:.ﬂ 430 min
Il G | | | |
e &% g2ani| | [T [ BE () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,S)-7bn: (2S,4S)-2-cyclohexylchroman-4-ol (HPLC: Chiracel AD-H, detected at 210 nm, eluent:
n-hexane/2-propanol = 97/3, flow rate = 1.0mL/min, 25<C).

m
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o fEEtnEmE
ID# &1 RENHE g # il =5 AR
i RT21.108 21108 k] 3735447 109747 2 4361
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1l RT21.285 21.295 1 2789332 g2482 5.7858
2 RT26 502 26 502 2 93285 316 00195
3 RT30.770 30.770 3 45405177 860040 94.1817
4 RT38.563 38.863 4 G298 3756 0.0131

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

my nits (m - 71,053
—» Units (mV) BARE
o . Maximum strength
Table view of |
cgmpound . .
Units (minute)
25 A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 i |
&Io k 10'* 150 A 200 250 A 30.0 350 AGIZI.U 430 min
Difesweeam | I I I | I
) &% | @ami| | [T [ BE | () |
T 121,913 21.913 1 2804461 ToTEs 7. 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41, 351 41,351 4 38756 593 1,3494
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(S,5)-7bo:  tert-butyl

1.0mL/min, 25<C).

4-((2S,4S)-7-bromo-4-hydroxychroman-2-yl)piperidine-1-carboxylate
(HPLC: Chiracel AD-H, detected at 210 nm, eluent: n-hexane/2-propanol = 97/3, flow rate =
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Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mw_——3 Units (mV)

BAERE 71,053

Téble view of
cgmpound

E

Maximum strength

J

Units (minute)

I RetTime |
number|  Name (min) Peak Area Height Area% g
T i‘ T A T T A T T T T
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3 RT37. 225 37.225 3 1394 % 0.0485
3 RT4l. 351 41.351 4 38756 s 1,3494
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Figure S7. Characterizations of chiral products (*H NMR, **C NMR, and LC/MS spectra).

(S,S)-7aa: (2S,4S)-2-(4-bromophenyl)chroman-4-ol.
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(2S,4S)-2-(4-fluorophenyl)chroman-4-ol.
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(2S,4S)-2-(4-chlorophenyl)chroman-4-ol.
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(2S,4S)-2-(3-chlorophenyl)chroman-4-ol.
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(2S,4S)-2-(3,4-dichlorophenyl)chroman-4-ol.
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(2S,4S)-2-phenylchroman-4-ol.
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(2S,4S)-2-(p-tolyl)chroman-4-ol.
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(2S,4S)-2-(m-tolyl)chroman-4-ol.

(S,9)-7ah

86'1
00T
10T
10¢
£€0°TH
v0'T
Y0
LOT
€T
PET
SET
9€'TH
9€'TH
LETY
8€TY
00°S
10°¢

oS
€0's
€0’
¥0'S
90°s
90°s
6L9
6L9
1879
189
069
169
69
£€6'9
69
69
0r'L
01°2q
e
L
L
L
Ly
L
pI°L
YL
61°L Yy
61LY
0T'LA
171
1TLA
L
wL
vTL
sTL ﬁ
N
9L
sv. |
6v'L]
6L
0s'L
15
ISL

OH

Me

H,0

Foo's
[zse

6'L

6'L

0.0

2.

2.

3.0

4.0

(ppm)

6.

7.0

©

8.0

- 11

0TyT—

OL'er—

98'89 —

S6'08 —

So'6ll
0Tyel
8Tvel
£8°9T1
0T0¢l
LEOET
SYoel
6L°0E1 N
y0cel
£l
reeel
2.0 04 et
66’771 —

96'8S1 —

OH

Me

10

30

10

60

90

100

110

T
120

130

T
110

160

170

O --— 1 (opm

S69



(2S,4S)-2-(o-tolyl)chroman-4-ol.
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(S,5)-7aj: (2S,4S)-2-(4-methoxyphenyl)chroman-4-ol.
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(2S,4S)-2-(3-methoxyphenyl)chroman-4-ol.
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(2S,4S)-2-(2-methoxyphenyl)chroman-4-ol.

(S,5)-7al

505 1
8¢ |

OH
O

MeO

H,0

SI'L

9I'L

LT'L

8TLY
8TLY
0L
0€°L
LT
L
LY'LA
8¥'Ly
8t'L
67'LA
08'LA
05~
ISL
WL
€SL
¥S'L

.

Foo'l

oy

toze

oot

ool

A4

Foz

T
5

4.

-

o

.5

(ppm)

£1

5

ye8E—

SSPS—

€619 —

9SIL—

1ot
So'SlI
61°0T1
£8°0C1
08'sTl
9¢9tl
6L9TI ~t
LT'8TI
67’81
£T6C1

LLYST~
€651~

OH

MeO

-10

(ppm)

T
100

¢

S73



(2S,4S)-2-(furan-2-yl)chroman-4-ol.
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hen-2-yl)chroman-4-ol.
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(2S,4S)-6-fluoro-2-phenylchroman-4-ol.
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(2S,4S)-6-chloro-2-phenylchroman-4-ol.
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(2S,4S)-6-bromo-2-phenylchroman-4-ol
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(2S,4S)-6-methyl-2-phenylchroman-4-ol.
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(2S,4S)-6-fluoro-2-(4-fluorophenyl)chroman-4-ol.
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(2S,4S)-6-fluoro-2-(p-tolyl)chroman-4-ol.
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fluorophenyl)-6-methylchroman-4-ol.

(2S,4S)-2-(3,4-d

(S,S)-4au

06T
€61 1
€6'1 1
£6'1
96'1 §
961
96'1 9
66'1
BNAN)
nm.j
8¢€°TH

6£T
6T
or'e
7'z
W
W
00§ )
10°6 1
05
¥0°S 1
01°S 1
s
€15
YIS
0L'9
w9
$6'9
69
L69
169
VL
STL
STL
9TL 1
9T'L
97'L 1
LTLA
8TLA
6717
6T'L
0€'L
0€"L |
0€7L N
SE°L
se'L
9¢'L ]
LeL
5L
8¢'L
8L ]
6L

T (e Tr——

ov'L |
L)

OH

9

0.0

3.0

(ppm)

1

6.0

8.0

6TET—

LYy —

b

"

6589 —

6L
9r'6L

16021
£0°921
L0'9T1
019zl
€921
99671\
LE0ET ~
87617
weel
£8°TH1
181
88TYI
&xad
0£°TST
£r'Ts1
6LTST
16751
sUtst
L8°¥S1
€TSSt
9€'ss1
s6'ss1

OH

Me

10

60

(ppm)

90
1

S82



(2R,4S)-2-methylchroman-4-ol.
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(2R,45)-2-ethylchroman-4-ol.
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(2R,4S)-2-propylchroman-4-ol.
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Ichroman-4-ol
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fluorophenyl)-6-methylchroman-4-ol.
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(2R,4S)-6-chloro-2-methylchroman-4-ol
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Ichroman-4-ol.
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butylchroman-4-ol
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(2S,4S)-2-(tert-butyl)-6-chlorochroman-4-ol
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Ichroman-4-ol.
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(2S,4S)-2-cyclobutylchroman-4-ol.
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(2S,4S)-2-cyclopentylchroman-4-ol.
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(2S,4S)-2-cyclohexylchroman-4-ol.
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(S,S)-7bo: tert-butyl 4-((2S,4S)-7-bromo-4-hydroxychroman-2-yl)piperidine-1-carboxylate.
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Table S3. The single-crystal structure data of (S,S)-7ah.

Datablock: (2S,4S)-2-(m-tolyl)chroman-4-ol ((S,S)-7ah).

Bond precision:

Cell:

Temperature:

Volume

Space group

Hall group

Moiety formula

Sum formula

Mr

Dx, g cm—3
Z

Mu (mm-1)
F000
F000’

h, k, Imax
Nref
Tmin, Tmax

Tmin’

a=11. 9068 (17) b=4. 8812 (7) c=22. 718 (4)
alpha=90 beta=94.231(4)  gamma=90
293 K
Calculated Reported
1316. 8(4) 1316.8(3)
P 21 P 21
P 2yb P 2yb
C16 H16 02 ?
C16 H16 02 C16 H16 02
240. 29 240. 29
1.212 1.212
4 4
0.079 0. 079
512.0 512.0
512.24
14, 5, 27 14, 5, 27
4639[ 2619] 4440
0. 993, 0. 996 0. 550, 0. 746
0. 985

C-C = 0.0126 A

Wavelength=0. 71073

Correction method= # Reported T Limits: Tmin=0. 550 Tmax=0. 746

AbsCorr = MULTI-SCAN

Data completeness= 1.70/0.96

R(reflections)= 0.0702( 2296)

S = 1.041

Theta (max)= 24. 998

wR2 (reflections)=

0.2035( 4440)

Npar= 340
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Table S4. Reusability of catalyst (for the Aldol condensation /oxa-addition/reduction cascade of 4aa
and 5aa).

catalyst

@ + CHO  Catalyst 3 40 °C (middle
©/“\ BrO/ H,0/PrOH on
70°C

4aa 5aa

Entry 1 2 3 4 5 6
%Yield 75 74 72 71 70 69
%ee 99 99 99 99 99 99
dr 28 25 25 20 20 17

Reaction conditions: Catalyst 3 (0.12 mmol of DBU salt-loadings and 2.50 mol% of Ru-loadings based
on ICP analyses), 1.0 equivalent of 4aa, 1.20 equivalent of 5aa, and 10.0 equivalent of HCOONa in
4.0 mL of H,O/'PrOH (v/v = 1:3), and the mixture stirred at 70 <C for the first 12 h followed at 40 T
for 10 h. Yields were determined by *H-NMR analysis, and ee and dr values were determined by chiral

HPLC analysis.

S99



Figure S8. Reusability of catalyst 3 in the Aldol condensation /oxa-addition/reduction cascade process
of 4aa and 5aa (The error bars represent the standard deviation).

B vield

[ e

[T dr

Number of recycle experiment
T BB 1,280,032
EF,,JJJEE £:2170nm T = —
1250—; OH
1000 O
750 ° O c
] (+) Br
500
250 -
& &
] PN 4\/\\» 4\//\\»4\ S g
0.0 2 <o TS 10.0 128 12.0 175 20.0 22 250 27 300 min
N —l
o EmEE
1D# E= RS iEl g il =1 [k
1 RT12.570 12570 1 4042364 155575 3.5252
2 RT16.091 16.091 2 5305224 162675 54966
3 RT18.316 18.316 3 51778979 1272917 451550
4 RT24.9489 24.949 4 52542892 1088882 458212
my F A8 s45.530
s00REEE A:210mm | z77es M 623
oo OH
200 O
200 1o O
zuu—; Br
100
03 o 7 - i *
00 B B TS 10.0 12.5 12.0 17.5 0.0 2= 250 7= 30.0 min
JET [ | |
]
1D# =R 1R EEn il g [T = [EUES
i RT12.4567 12.467 El 581009 19808 23915
E RT15.821 15821 2 238971 3451 09836
3 RT18 207 18207 3 23424128 550386 96 4157
3 RT25.058 25058 y 50832 1092 0.2092
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Recycle 2.

AR 202 0as

i
FEIEE S Z10nm

m
] Bl 17,257 = =178
750
=00
ZSU—-
u:‘)h\/k_,Lf— - e - . ke - e
0.0 2!5 EIU 7'5 1|:= o 12!5 1EIE| 1?'5 Zdﬂ 22!,5 ZEIU 27'5 Edﬂ min
[T | =
B[ ETEmE
1DF =R REEntiE [ 3 gl = il ¥
il RT12.638 12.638 1 995245 39380 3.0551
Z RT16.924 16.924 2 270619 4303 0.8307
3 RT18.630 18630 3 31248620 700027 950248
2 RT25 794 25794 4 51605 1154 01894
Recycle 3.
o RABME: 16882158
PEEE =2 700m HBI|l Z21.085 SBRE = 221.0071
1500
ICCG{
soo-]
] "r\—_ E s ‘)1’\ - L -
) 2's =0 75 18.0 125 120 175 20.0 22s ) 275 300 min
e s |
o LA EnE
1D# B E=E [ | wait = Wi
1 RT12.462 12 462 1 l 2604650 80450 26158
2 RT16.523 16.523 2 1188614 27008 1.1937
3 RT18.074 18.074 3 95616277 1679683 96.0267
2 RT24.929 24.929 4 163038 2005 0.1637
Recycle 4.
m
FEWEE & =1onm |l z0.58%
?SU—:
o0
ZSU—:
.3,:4___}\\/——\ e e - e
0.0 2's =" 7S 1d.0 1Z= 120 175 200 2= 220 27 s 2d.o min
1 |
o kEmEmE
1D# BER e E UEE# i =15 g L
T RT12.507 92507 A 9311448 35080 33671
3 RT15.614 15.614 2 504808 4983 1.2063
3 RT18.153 18.153 3 36562404 883671 93.8720
2 RT23.865 23865 a 570451 2987 94646
Translation of all characters (Chinese) in the above all frameworks to English is as follows:
mv_——3e  Units (mV) RAIBEE 71,053
] =
1 Maximum strength
TiBle view of & -

cgmpound

Units (minute)

251
1D -
; RetTime b |
Qi er Name (min) Peak Area Height Area®o %
g 4 4
o 10* 150 A 200 250 A 300 390 Aan o 430 mirt
EL S | | | |
T E& | wmasE | e | [ 1 wex |
T Fiz1 813 71,913 T 2809481 TOTES 97,6444
2 RT32. 695 32.695 2 27506 583 0. 9577
3 RI3T. 225 37.225 3 1394 28 0. 0485
4 RT41. 351 41.351 4 35756 sa3 1. 3484
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Recycle 5.
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FEIEE ~210nm

HA3SAT: 1,369,717
SEE

m
1500 :EIE]]
1250—5
1000
T
250
v Al - e e e
7’5 10.0 125 12.0 17.5 2d.0 22= B 275 2d.0 in
-l
oA
1D# E=uod R E UEE# it =1 il
T RT12.323 12323 1 Zarv433 55763 EERGE
= RT15.620 15.620 2 578667 5738 0.9135
E RT17.959 17.989 E &0178008 1388528 94,9985
2 RT24.854 24854 a 113498 2544 01792
P BAIBME- sss.270
REMEE =210nm HFiE =R ]
1000}
750
s00-]
250
,.: .J s [zl e
o s T
T T T T T T : T ¥ r T T
0o 2's s'o 7's 1d.0 125 150 175 20.0 225 280 27s 2d.0 min
=11 |
o feSmE
1D# =% R E e AR =R et |
7 RT12.170 12170 1 1219407 47510 3.3544 |
2 RT15.498 15.498 2 908717 28249 2.1475 |
3 RT17.696 17.696 3 39847698 66049 94.1699 |
a RT24.533 24533 a 138855 2711 03281

Translation of all characters (Chinese) in the above two frameworks to English is as follows:

mv_——3 Units (mV) BAIBE 71053 .
. . Maximum strength
Table view of |
campound . .
Units (minute)
= A
I RetTime |
number|  Name (min) Peak Area Height Area% g
4 | i
&Io k 10'* 150 A 200 250 A 30.0 350 Ato'.o 430 min
EREEEE I I I I I
) &% | @mamia | [T [ BE | () |
1 121,013 21,813 1 2804461 o765 97 6444
2 RT32. 695 32.895 2 27506 5683 0. 9577
3 RT37.225 37.225 3 1394 28 0. 0485
4 RT41. 351 41.351 4 38756 583 1.3494
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Figure S9. Contrastive *H-NMR spectra for deuterium labeling experiments.

(@) The standard '"H-NMR spectrum of 6aa in the normal reaction of 4aa and Saa.

[ (0] (0]
f f / jj o Catalyst 3
+ W™ (O
O)( CH3OH o)
OH B ; H
70C Br
4aa 5aa 6aa

1.01g
1.001

=] 1.00]

& %

o G

<t ~
T -

T T T T T T T T T
4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5
6 ~— 1 (ppm)

T T T
7.0 6.5 6.0 .5

5.0

(b) The '"H-NMR spectrum of 6aa-d; in the deuterium labeling reaction of 4aa and 5aa-d; in H,O/CH;OH.
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(c) The '"H-NMR spectrum of 6aa-d; in the deuterium labeling reaction of 4aa and 5aa-d; reaction in deuterated
D,0/CD3;0D.
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Explanation: Through the comparison of the above three *H-NMR spectra, it easily arrivals at a
conclusion below. The Aldol condensation of 4aa and 5aa generates deuterated chalcone. The
intramolecular conjugate addition (oxa-Michael cyclization) affords 6aa-ds with equal attacks from
both syn-face and anti-face of the double bond, leading to the same deuterium ratio that is possibly

abstracted by D* from D,0O.
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(d) The standard '"H-NMR spectrum of (S,S)-7aa.
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(e) The 'H-NMR spectrum of 7aa-d;s in the reaction of 6aa in deuterated D,O/CDsOD.
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(f) The "H-NMR spectrum of 7aa-dy in the deuterium labeling reaction (control reaction) of 6aa-d; with
homogeneous MesRuTsDPEN as a catalyst in the deuterated D,O/CD30D.
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(@) The '"H-NMR spectrum of 7aa-d, in the deuterium labeling reaction (control reaction) of 6aa-d; with 3 as a
catalyst in the deuterated D-O/CD30OD.
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