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1.General Information

Unless otherwise noted, all the reactions dealing with air- or moisture-sensitive
compounds were carried out in a dry reaction vessel under nitrogen atmosphere or in
an argon-filled glove box. Purification of products was carried out by flash
chromatography using silica gel (200-300 mesh). 'H, '*C, and '"F NMR spectra were
recorded on a Bruker Avance 400 MHz with tetramethylsilane as the internal standard.
Chemical shifts are reported parts per million (ppm) referenced to CDCI3 (6 7.260 ppm)
for 'H NMR; CDCl; (8 77.16 ppm) for *C NMR or C¢Ds (5 7.16 ppm) for 'H NMR;
CDCl; (8 128.06 ppm) for '*C NMR. Coupling constants (J) were expressed in Hz. The
following abbreviations are used to describe peak patterns where appropriate: s (singlet),
d (doublet), dd (doublet of doublets), dt (doublet of triplets), m (multiplet), q (quartet),
t (triplet) and td (triplet of doublets). Enantiomeric excess values were determined by
high-performance liquid chromatography (HPLC) analysis using a chiral phase on
Shimadzu LC-40A or Agilent Technologies 1260 Infinity II instrument in comparison
with the authentic racemates. Optical rotations were measured using a 1 mL cell with a
1 dm path length on a Rudolph Autopol I polarimeter at 589 nm. The HR-ESI-MS
spectra were measured using SCIEX XS500R mass spectrometer (AB SCIEX,
Framingham, MA, USA) or Waters Xevo G2-XS QTof. X-ray diffraction was measured
on a Bruker APEX-II CCD diffractometer with Cu—Ka radiation. Hex refers to hexane,

PE refers to petroleum ether, EA refers to ethyl acetate.
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2. General Procedures for the Synthesis of Substrates

Procedure A
EDCI (1.2 equiv)
N H DMAP (10 mol %) N OMe
_ + M O/N\ > N/ N
N~ >CooH € NEt; (1.3 equiv)
- HCl o]
DCM, 0 °C
s1 s2

Step 1: NEt3 (30.0 mmol, 1.3 equiv.) was added to a stirred solution of S1 (50 mmol,
1.0 equiv.), EDCI (60 mmol, 1.2 equiv.), DMAP (5.0 mmol, 0.1 equiv.) and
MeNH(OMe)«HCl (55 mmol, 1.1 equiv.) in DCM (100 mL) under N> atmosphere at
0 °C, then the reaction was stirred overnight. Subsequently, the reaction was quenched
by saturated NH4Cl solution (50 mL). The aqueous layer was extracted with EA (3 x 20
mL). The combined organic layers were washed with brine (20 mL), dried over
anhydrous MgSOQy, filtered and concentrated by rotary evaporation, which afforded the
crude amide S2 without further purification.

N OMe R'MgBr (1.2 equiv) \ 1 R2MgBr (1.2 equiv) o R,
N/ N > N/ R > N/ R
THF, 0°C ~rt.

0 THF, O °C ~rt. 0 OH

s2 s3 s4

Step 2: Under N, atmosphere, to a stirred solution of S2 (30 mmol, 1.0 equiv.) in
THF (60 mL) was drop-wisely added R'MgBr (36 mmol, 1.2 equiv.) at 0 °C. Then the
reaction mixture was stirred at RT for 24 h. The reaction was quenched by saturated
NH4Cl solution (40 mL). The aqueous layer was extracted with EA (3 x 30 mL). The
combined organic layers were washed with brine (2 x 50 mL). The combined organic
layers were dried over Na;SOys, filtered, and concentrated in vacuo. The residue was
purified by silica-gel column chromatography using PE/EA=5/1 as eluent to give the
corresponding product Q3.

Following a known literature method,?! under N> atmosphere, to a stirred solution of
S3 (4 mmol, 1.0 equiv.) in THF (8 mL) was drop-wisely added R*MgBr (4.8mmol, 1.2
equiv.) at 0 °C. Then the reaction mixture was stirred at RT for 12 h. The reaction was
quenched by saturated NH4Cl solution (8 mL). The aqueous layer was extracted with

EA (3 x 20 mL), and the combined organic layers were washed with brine (2 x 20 mL).
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The combined organic layers were dried over Na>SQOs, filtered, and concentrated in
vacuo. The residue was purified by silica-gel column chromatography using

PE/EA=10/1 as eluent to give the corresponding product Q4.

Procedure B

. X
X SeOs (1.5 equiv) AN MeMgBr (1.1 equiv) Il
R-T » R N N
_ _ _— ~ N
N 1,4-dioxane, 80 °C N~ "CHO THF, 0 °C OH
Q1 Q2 Q3

Step 1: According to the reported literature!'): To a two-necked round bottom flask was
added quinaldine Q1 (1.0 equiv.), SeO; (1.5 equiv.) and 1,4-dioxane. The reaction
mixture was allowed to stir at 80 °C for 6 h. Then, the resulting mixture was quenched
with saturated aqueous NaCl (20 mL). The mixture was extracted with EA (30 mL x 4)
and the combined organic layers were dried over Na;SOs, filtered, and concentrated to
afford the crude product Q2.

In an oven dried round-bottom flask, Q2 (1.0 equiv.) was dissolved in anhydrous
THF (30 mL), and then the Grignard reagent in THF (1.2 equiv.) was added at 0 °C
under nitrogen atmosphere. The reaction mixture was warmed to room temperature and
the progress of the reaction was monitored by TLC. After the reaction was completed,
the reaction mixture was quenched with saturated aqueous NH4Cl (30 mL) and
extracted with EA (20 ml x 3). The combined organic layers were combined and dried
over NaxSOs, filtered, and concentrated in vacuo. The residue was purified by silica-

gel column chromatography using PE/EA=10/1 as eluent to give the corresponding

product Q3.
NN ; X X
R L DMP (1.2equiv) o PhMgBr (1.2 equiv) R
N > N > A A Ph
DCM, rt. N o N
OH ) THF, 0°C OH
Q3 Q4 Q5

Step 2: To a stirring solution of Q3 (1.0 equiv.) in DCM (30 mL) was added Dess-
Martin periodinane (DMP, 1.2 equiv.). The reaction mixture was allowed to proceed at
room temperature and the progress of the reaction was monitored by TLC. After the
reaction was completed, the reaction mixture was quenched with sat. NaHCO3 aq. (30

mL) and extracted with DCM (20 mLx3). The combined organic layers were dried over
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NaxSOqs, filtered, and concentrated in vacuo. The residue was purified by silica-gel
column chromatography using PE/EA=20/1 as eluent to give the corresponding product
Q4.

Following a known literature method,” under N, atmosphere, to a stirred solution of

Q4 (4 mmol, 1.0 equiv.) in THF (8 mL) was dropwisely added Ro-MgBr (4.8 mmol, 1.2

equiv.) at 0 °C. Then the reaction mixture was stirred at RT for 12 h. After the reaction

was completed, the reaction mixture was quenched with saturated aqueous NH4Cl (20
mL) and extracted with EA (20 ml % 3). The combined organic layers were combined
and dried over NaxSOg, filtered, and concentrated in vacuo. The residue was purified
by silica-gel column chromatography using PE/EA=10/1 as eluent to give the
corresponding product QS.

Compounds 1a,1b,1¢,1d,1e,1g,1j have already been reported.?!

AN
Z Ph
N
OH
1a

Chemical Formula: C17H45NO
Exact Mass: 249.1154

1-phenyl-1-(quinolin-2-yl)ethan-1-ol (1a)?!

Following Procedure A, 20 mmol scale, white solid, 4.634 g, 93% yield ( for the last
step); '"H NMR (400 MHz, Chloroform-d) & 8.03 (d, J= 8.4 Hz, 1H), 7.98 (d, J = 8.8
Hz, 1H), 7.71 — 7.64 (m, 2H), 7.46 — 7.44 (m, 3H), 7.25 - 7.20 (m, 3H), 7.16 — 7.13 (m,
1H), 6.63 (s, 1H), 1.93 (s, 3H). ¥C {'H} NMR (101 MHz, Chloroform-d) & 164.3,
146.5, 145.5,137.3, 130.0, 128.9, 128.3, 127.5, 127.2,127.2, 126.7, 126.3, 118.5, 75.1,
28.6. HRMS (ESI): calculated for Ci17H;6NO [M+H]" 250.1226, found 250.1234.

:\ iMe
/
N

OH

1b
Chemical Formula: C1gH47NO
Exact Mass: 263.1310

1-(quinolin-2-yl)-1-(p-tolyl)ethan-1-o0l (1b)
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Following Procedure A, 4 mmol scale, white solid, 915.7 mg, 87% yield ( for the last
step); '"H NMR (400 MHz, Chloroform-d) § 8.12 (d, J= 8.4 Hz, 1H), 8.07 (d, J= 8.4
Hz, 1H), 7.79 (d,J=8.0 Hz, 1H), 7.77 - 7.72 (m, 1H), 7.57 — 7.53 (m, 1H), 7.43 — 7.41
(m, 2H), 7.30 (d, J = 8.8 Hz, 1H), 7.13 (d, J = 8.0 Hz, 2H), 6.70 (s, 1H), 2.31 (s, 3H),
2.00 (s, 3H). BC {'"H} NMR (101 MHz, Chloroform-d) & 164.5, 145.5, 143.6, 137.3,
136.8, 129.9, 129.0, 128.9, 127.5, 127.1, 126.6, 126.2, 118.5, 74.9, 28.7, 21.0. HRMS
(ESI): calculated for C1sHsNO [M+H]" 264.1383, found 264.1387.

e
N
OH me

1c
Chemical Formula: C1gH{7NO
Exact Mass: 263.1310

1-(1,2-dihydroquinolin-2-yl)-1-(o-tolyl)ethan-1-ol (1¢)

Following Procedure A, 2 mmol scale, colorless liquid, 387.1 mg, 73% yield ( for the
last step); '"H NMR (400 MHz, Chloroform-d) & 8.23 (d, J = 8.4 Hz, 1H), 7.98 (d, J =
8.4 Hz, 1H), 7.84 — 7.76 (m, 3H), 7.57 (t, J = 7.6 Hz, 1H), 7.34 (dt, J = 25.9, 7.6 Hz,
2H), 7.15 (d, J="7.6 Hz, 1H), 7.05 (d, J = 8.4 Hz, 1H), 6.52 (s, 1H), 2.06 (s, 3H), 2.04
(s, 3H). BC {'H} NMR (101 MHz, Chloroform-d) & 165.4, 145.7, 142.3, 138.6, 137.5,
132.6, 130.1, 128.9, 128.2, 127.8, 127.2, 126.7, 125.7, 118.5, 76.5, 31.7, 21.3. HRMS
(ESI): calculated for Ci1sHisNO [M+H]" 264.1383, found 264.1391.

oL
Pz
N

OH

1d
Chemical Formula: C4gH47NO,
Exact Mass: 279.1259

1-(4-methoxyphenyl)-1-(quinolin-2-yl)ethan-1-ol (1d)

Following Procedure A, 2 mmol scale, white solid, 468.9 mg, 84% yield ( for the last
step); '"H NMR (400 MHz, Chloroform-d) & 8.13 (d, J= 8.4 Hz, 1H), 8.07 (d, J = 8.8
Hz, 1H), 7.80 — 7.72 (m, 2H), 7.54 (t, J = 6.8 Hz, 1H), 7.45 (d, J = 8.8 Hz, 2H), 7.28
(d,J=8.4Hz, 1H), 6.86 (d, /= 8.8 Hz, 2H), 6.75 (d, J=4.0 Hz, 1H), 3.78 (s, 3H), 2.00
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(s, 3H).3C {'H} NMR (101 MHz, Chloroform-d) 5 164.6, 158.7, 145.5, 138.7, 137.3,
130.0, 128.8, 127.6, 127.5, 127.1, 126.6, 118.5, 116.1, 114.7, 113.6, 74.8, 55.3, 28.8.
HRMS (ESI): calculated for C1sHsNO, [M+H]" 280.1332, found 280.1333.

~
N OMe

OH

1e
Chemical Formula: C4gH47NO,
Exact Mass: 279.1259

1-(3-methoxyphenyl)-1-(quinolin-2-yl)ethan-1-ol (1e)
Following Procedure A, 4 mmol scale, white solid, 926.7 mg, 90% yield ( for the last
step); '"H NMR (400 MHz, ) § 8.00 (d, J = 8.4 Hz, 1H), 7.95 (d, J = 8.8 Hz, 1H), 7.67
—7.60 (m, 2H), 7.42 (t, J=7.6 Hz, 1H), 7.22 (d, J = 8.8 Hz, 1H), 7.13 (t, J = 8.8 Hz,
1H), 7.03 — 7.01 (m, 2H), 6.68 (d, J = 8.0 Hz, 1H), 6.61 (s, 1H), 3.65 (s, 3H), 1.90 (s,
3H). 3C {'H} NMR (101 MHz, Chloroform-d) § 164.2, 159.7, 148.3, 145.6, 137.4,
130.0, 129.3, 128.9, 127.5, 127.2, 126.7, 118.8, 118.5, 112.5, 112.5, 75.1, 55.3, 28.8.
HRMS (ESI): calculated for C1gHisNO, [M+H]" 280.1332, found 280.1341.

COL O

=
N
OH

1f
Chemical Formula: C17H4FNO
Exact Mass: 267.1059

1-(4-fluorophenyl)-1-(quinolin-2-yl)ethan-1-ol (1f)

Following Procedure A, 4 mmol scale, white solid, 918.9 mg, 86% yield ( for the last
step); 'TH NMR (400 MHz, Chloroform-d) 6 8.11 (dd, J = 15.6, 8,4 Hz, 2H), 8.02 (d, J
=8.4 Hz, 1H), 7.77 - 7.73 (m, 1H), 7.53 — 7.49 (m, 3H), 7.27 (d, J= 8.4 Hz, 1H), 7.02
—6.98 (m, 2H), 6.74 (s, 1H), 2.01 (s, 3H). 13C {H} NMR (101 MHz, Chloroform-d) &
164.1, 162.0 (d, J=245.8 Hz), 145.5, 142.4 (d, J= 3.2 Hz), 137.5, 130.1, 128.8, 128.1
(d, J=8.2 Hz), 127.5, 127.2, 126.8, 118.3, 115.1 (d, J=21.3 Hz), 74.7, 28.8. F {H}
NMR (376 MHz, Chloroform-d) ¢ -115.80. HRMS (ESI): calculated for Ci17HisFNO
[M+H]" 268.1132, found 268.1141.
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OH

19
Chemical Formula: C47H4CINO
Exact Mass: 283.0764

1-(4-chlorophenyl)-1-(quinolin-2-yl)ethan-1-ol (1g)

Following Procedure A, 4 mmol scale, white solid, 1.030 g, 91% yield ( for the last
step); '"H NMR (400 MHz, Chloroform-d) & 8.14 (d, J = 8.4 Hz, 1H), 8.00 (d, /= 8.8
Hz, 1H), 7.69 (dd, J = 14.0, 7.2 Hz, 2H), 7.55 (d, J = 8.8 Hz, 2H), 7.49 — 7.46 (m, 1H),
7.30 (dd, J = 8.8, 4.6 Hz, 3H), 6.86 (s, 1H), 2.06 (s, 3H). 1*C {'H} NMR (101 MHz,
Chloroform-d) 6 163.9, 145.7, 145.5, 137.7, 133.1, 130.2, 128.9, 128.5, 128.0, 127.7,
127.2, 126.9, 118.4, 75.1, 28.9. HRMS (ESI): calculated for C;7H;sCINO [M+H]"
284.0837, found 284.0843.

1h
Chemical Formula: C47H14CINO
Exact Mass: 283.0764

1-(3-chlorophenyl)-1-(quinolin-2-yl)ethan-1-ol (1h)

Following Procedure A, 4 mmol scale, white solid, 803.9 mg, 71% yield ( for the last
step); "TH NMR (400 MHz, Chloroform-d) 6 8.12 (dd, J = 8.4, 4.4 Hz, 2H), 7.83 (d, J =
8.0 Hz, 1H), 7.78 (t,J= 6.8 Hz, 1H), 7.63 — 7.55 (m, 2H), 7.45 (d, J="7.6 Hz, 1H), 7.33
(d,J=8.4Hz, 1H), 7.31 - 7.21 (m, 2H), 6.73 (s, 1H), 1.99 (s, 3H). 13C {'H} NMR (101
MHz, Chloroform-d) é 163.5, 148.7, 145.5, 137.6, 134.3, 130.1, 129.6, 128.8, 127.5,
127.4, 127.2, 126.8, 126.7, 124.5, 118.2, 74.8, 28.6. HRMS (ESI): calculated for
C17HisCINO [M+H]" 284.0837, found 284.0843.
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! XN g Ph
s
N
OH

1i
Chemical Formula: Co3H1gNO
Exact Mass: 325.1467

1-([1,1'-biphenyl]-4-yl)-1-(quinolin-2-yl)ethan-1-ol (1i)

Following Procedure A, 2 mmol scale, white solid, 513.7 mg, 79% yield ( for the last
step); 'H NMR (400 MHz, Chloroform-d) & 8.17 (d, J = 8.8 Hz, 1H), 8.11 (d, J = 8.8
Hz, 1H), 7.82 —7.75 (m, 2H), 7.67 — 7.55 (m, 7H), 7.46 — 7.33 (m, 4H), 6.80 (s, 1H),
2.09 (s, 3H). BC {{H} NMR (101 MHz, Chloroform-d) & 164.3, 145.6, 140.8, 140.1,
137.5,130.0, 128.9, 128.8, 127.5,127.3,127.2, 127.1, 127.1, 126.8, 126.7, 118.5, 75.0,
28.7. HRMS (ESI): calculated for C23H20NO [M+H]" 326.1539, found 326.1545.

AN 0]
(L L
N 0]

OH

1
Chemical Formula: C4gH45NO3
Exact Mass: 293.1052

1-(benzo[d][1,3]dioxo0l-5-yl)-1-(quinolin-2-yl)ethan-1-ol (1))
Following Procedure A, 4 mmol scale, white solid, 973.1 mg, 83% yield ( for the last
step); 'TH NMR (400 MHz, Chloroform-d) & 8.10 (dd, J= 13.6, 8.4 Hz, 2H), 7.81 - 7.72
(m, 2H), 7.55 (t, J = 7.6 Hz, 1H), 7.29 (d, J = 8.4 Hz, 1H), 7.03 (d, J = 8.4 Hz, 1H),
6.98 (s, 1H), 6.77 — 6.69 (m, 2H), 5.90 (d, J= 7.2 Hz, 2H), 1.97 (s, 3H). 1*C {{H} NMR
(101 MHz, Chloroform-d) 6 164.3, 147.7, 146.7, 145.5, 140.7, 137.4, 130.0, 128.8,
127.5, 127.1, 126.7, 119.5, 118.4, 107.8, 107.4, 101.0, 74.9, 28.8. HRMS (ESI):
calculated for Ci1sH1sNO3; [M+H]" 294.1125, found 294.1126.
X

Vz Ph
Me N
OH

1k
Chemical Formula: C4gH{7NO
Exact Mass: 263.1310

1-(7-methylquinolin-2-yl)-1-phenylethan-1-ol (1k)
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Following Procedure B, 2 mmol scale, white solid, 433.6 mg, 82% yield ( for the last
step); 'TH NMR (400 MHz, Chloroform-d) & 8.02 (d, J = 8.8 Hz, 1H), 7.91 (s, 1H), 7.68
(d, /J=8.4 Hz, 1H), 7.54 (d, J= 7.2 Hz, 2H), 7.38 (d, /= 8.0 Hz, 1H), 7.32 (t, /= 7.6
Hz, 2H), 7.26 — 7.18 (m, 2H), 6.76 (s, 1H), 2.59 (s, 3H), 2.01 (s, 3H). 1*C {H} NMR
(101 MHz, Chloroform-d) & 164.2, 146.6, 145.74, 140.4, 137.0, 128.8, 128.3, 127.9,
127.1, 127.1, 126.3, 125.2, 117.6, 75.0, 28.6, 21.9. HRMS (ESI): calculated for
CisHisNO [M+H]" 264.1383, found 264.1389.
X

< _Ph
N

Me OH

11
Chemical Formula: C4gH{7NO
Exact Mass: 263.1310

1-(8-methylquinolin-2-yl)-1-phenylethan-1-ol (11)

Following Procedure B, 2 mmol scale, colorless liquid, 463.1 mg, 88% yield ( for the
last step); "TH NMR (400 MHz, Chloroform-d) & 8.04 (d, J=10.0 Hz, 1H), 7.63 — 7.54
(m, 2H), 7.53 (d, J = 8.4 Hz, 2H), 7.42 (t, J = 6.8 Hz, 1H), 7.32 — 7.27 (m, 3H), 7.22 —
7.20 (m, 1H), 6.91 (s, 1H), 2.86 (s, 3H), 2.01 (s, 3H). 13C {{H} NMR (101 MHz,
Chloroform-d) 6 163.1, 146.6, 144.3, 137.7, 136.6, 130.3, 128.3, 127.2, 127.1, 126.4,
126.3, 125.5, 118.2, 75.1, 28.7, 17.9. HRMS (ESI): calculated for CisHisNO [M+H]"
264.1383, found 264.1390.

MeO

\

Ph

OH

1m
Chemical Formula: C4gH{7NO,
Exact Mass: 279.1259

1-(6-methoxyquinolin-2-yl)-1-phenylethan-1-ol (1m)

Following Procedure B, 2 mmol scale, white solid, 489.0 mg, 88% yield ( for the last
step); TH NMR (400 MHz, Chloroform-d) 6 8.01 (dd, /= 18.4, 8.8 Hz, 2H), 7.57 (d, J
=7.2 Hz, 2H), 7.42 (dd, J= 9.2, 2.8 Hz, 1H), 7.35 (t, /= 7.6 Hz, 2H), 7.28 (t,J=9.2
Hz, 2H), 7.08 (d, J = 2.8 Hz, 1H), 6.67 (s, 1H), 3.94 (s, 3H), 2.04 (s, 3H). 3C {'H}
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NMR (101 MHz, Chloroform-d) 6 161.9, 157.9, 146.8, 141.5, 136.1, 130.2, 128.3,
128.1, 127.1, 126.3, 122.4, 118.7, 105.2, 74.9, 55.6, 28.8. HRMS (ESI): calculated for
C1sH1sNO> [M+H]" 280.1332, found 280.1337.

F X
= Ph
N
OH
1n

Chemical Formula: C47H4FNO
Exact Mass: 267.1059

1-(6-fluoroquinolin-2-yl)-1-phenylethan-1-ol (1n)

Following Procedure B, 4 mmol scale, white solid, 790.6 mg, 74% yield ( for the last
step); TH NMR (400 MHz, Chloroform-d) 6 8.11 (dd, J=9.2, 5.2 Hz, 1H), 8.02 (d, J =
8.8 Hz, 1H), 7.58 — 7.48 (m, 3H), 7.41 (dd, J = 8.4, 2.8 Hz, 1H), 7.37 — 7.30 (m, 3H),
7.26 (d, J = 7.3 Hz, 1H), 6.54 (s, 1H), 2.02 (s, 3H). 3C {'H} NMR (101 MHz,
Chloroform-d) 6 163.8 (d, J= 2.8 Hz), 160.5 (d, J =248.2 Hz), 146.3, 142.6, 136.7 (d,
J=5.2Hz),131.3(d,J=9.1 Hz), 128.4, 127.7 (d, J=10.1 Hz), 127.3, 126.2, 120.0 (d,
J =257 Hz), 119.4, 110.7 (d, J = 21.7 Hz), 75.1, 28.7. F {'H} NMR (376 MHz,
Chloroform-d) & -113.18. HRMS (ESI): calculated for C17H;sFNO [M+H]" 268.1132,
found 268.1131. HRMS (ESI): calculated for C17HisFNO [M+H]" 268.1132, found
268.1138.

X
P Ph

N

F OH

10
Chemical Formula: C47H14FNO
Exact Mass: 267.1059

1-(8-fluoroquinolin-2-yl)-1-phenylethan-1-ol (10)

Following Procedure B, 4 mmol scale, white solid, 871.9 mg, 77% yield ( for the last
step), 'H NMR (400 MHz, Chloroform-d) & 8.11 (dd, J = 8.8, 1.6 Hz, 1H), 7.61 — 7.56 (m, 2H),
7.52 —7.43 (m, 3H), 7.42 — 7.34 (m, 3H), 7.28 — 7.25 (m, 1H), 6.60 (s, 1H), 2.06 (s, 3H). 13C {1H}

NMR (101 MHz, Chloroform-d) 6 164.8, 158.2 (d, J=258.6 Hz), 146.17,137.1 (d, /= 3.1
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Hz), 128.37, 127.32, 126.5, 126.4, 126.30, 123.0 (d, J = 4.6 Hz), 119.54, 114.35, 114.16, 75.39,
28.65. F {IH} NMR (376 MHz, Chloroform-d) & -125.3. HRMS (ESI): calculated for
C17H14FNO [M+H]" 268.1132, found 268.1141.

X

A _Ph
N
“ OH

1p
Chemical Formula: C47H4CINO
Exact Mass: 283.0764

1-(7-chloroquinolin-2-yl)-1-phenylethan-1-ol (1p)

Following Procedure B, 4 mmol scale, white solid, 917.2 mg, 81% yield ( for the last
step), 'H NMR (400 MHz, Chloroform-d) 6 8.13 (s, 1H), 8.05 (d, J = 8.4 Hz, 1H), 7.72
(d, J=8.8 Hz, 1H), 7.53 — 7.48 (m, 3H), 7.34 — 7.29 (m, 3H), 7.25 (t, /= 7.2 Hz, 1H),
6.48 (s, 1H), 2.01 (s, 3H). 13C {'"H} NMR (101 MHz, Chloroform-d) § 165.5, 146.1,
146.0, 137.1, 135.9, 128.7, 128.4, 127.9, 127.7, 127.3, 126.2, 125.5, 118.8, 75.2, 28.6.
HRMS (ESI): calculated for C17H;sCINO [M+H]" 284.0837, found 284.0845.

Br.

X
ZN_Ph
N
OH
1q

Chemical Formula: C47H4BrNO
Exact Mass: 327.0259

1-(6-bromoquinolin-2-yl)-1-phenylethan-1-ol (1q)

Following Procedure B, 4 mmol scale, white solid, 1.138 g, 87% yield (for the last
step). 'TH NMR (400 MHz, Chloroform-d) & 7.99 — 7.94 (m, 3H), 7.80 (dd, J= 8.8, 2.0
Hz, 1H), 7.53 - 7.51 (m, 2H), 7.34 — 7.31 (m, 3H), 7.26 — 7.23 (m, 1H), 6.47 (s, 1H),
2.01 (s, 3H). 3C {H} NMR (101 MHz, Chloroform-d) § 164.9, 146.1, 144.2, 136.3,
133.4,130.6, 129.5, 128.4, 128.2, 127.4, 126.2, 120.5, 119.5, 75.2, 28.6. HRMS (ESI):
calculated for C17H;sBrNO [M+H]" 328.0332, found 328.0338.
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\

Ph

B N
' OH

1r
Chemical Formula: C47H14BrNO
Exact Mass: 327.0259

1-(7-bromoquinolin-2-yl)-1-phenylethan-1-ol (1r)

Following Procedure B, 4 mmol scale, white solid, 1.033 g, 79% yield (for the last
step). 'TH NMR (400 MHz, Chloroform-d) & 8.00 — 7.94 (m, 3H), 7.80 (dd, J = 8.8, 2.4
Hz, 1H), 7.53 (d, /= 7.6 Hz, 2H), 7.38 — 7.30 (m, 3H), 7.25 (d, /= 7.6 Hz, 1H), 6.49
(s, 1H), 2.00 (s, 3H). 1*C {'H} NMR (101 MHz, Chloroform-d) & 164.9, 146.1, 144.2,
136.3, 133.4, 130.6, 129.5, 128.4, 128.2, 127.4, 126.2, 120.5, 119.5, 75.2, 28.6. HRMS
(ESI): calculated for C17H;sBrNO [M+H]" 328.0332, found 328.0331.

X
= Ph
N OH
Et
1s

Chemical Formula: C4gH{7NO
Exact Mass: 263.1310

1-phenyl-1-(quinolin-2-yl)propan-1-ol (1s)

Following Procedure A, 4 mmol scale, white solid, 936.7 mg, 89% yield ( for the last
step); TH NMR (400 MHz, Chloroform-d) 6 8.00 (dd, /= 17.2, 8.4 Hz, 2H), 7.69 (d, J
= 8.4 Hz, 1H), 7.64 (t, J = 8.4 Hz, 1H), 7.51 (d, J = 7.2 Hz, 2H), 7.44 (t, J = 7.6 Hz,
1H), 7.28 — 7.21 (m, 3H), 7.13 (q, J = 6.8 Hz, 1H), 6.61 (s, 1H), 2.41 — 2.26 (m, 2H),
0.80 (t, J = 7.2 Hz, 3H). BC {'H} NMR (101 MHz, Chloroform-d) § 163.1, 146.0,
145.5, 137.3, 129.9, 128.8, 128.3, 127.5 127.1, 127.0, 126.6, 126.4, 118.5, 77.5, 33.0,
8.0. HRMS (ESI): calculated for CisHisNO [M+H]" 264.1383, found 264.1387.

X
Z Ph
N OH
"Bu
1t

Chemical Formula: CogH,>4NO
Exact Mass: 291.1623

1-phenyl-1-(quinolin-2-yl)pentan-1-ol (1t)
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Following Procedure A, 4 mmol scale, white solid, 978.3 mg, 84% yield ( for the last
step); 'TH NMR (400 MHz, Chloroform-d) & 8.12 (dd, J=27.6, 8.4 Hz, 2H), 7.80 — 7.72
(m, 2H), 7.66 (d, J = 7.6 Hz, 2H), 7.56 — 7.52 (m, 1H), 7.43 — 7.34 (m, 3H), 7.25 (t, J
=7.2 Hz, 1H), 6.78 (s, 1H), 2.53 — 2.46 (m, 1H), 2.42 — 2.34 (m, 1H), 1.65 — 1.54 (m,
1H), 1.45 — 1.33(m, 2H), 1.18 — 1.07 (m, 1H), 0.91 (t, /= 7.2 Hz, 3H). 3C {H} NMR
(101 MHz, Chloroform-d) 6 163.3, 146.2, 145.5, 137.3, 129.9, 128.8, 128.3, 127.5,
127.1,127.0, 126.6, 126.3, 118.5, 76.9, 40.2, 25.8, 23.1, 14.1. HRMS (ESI): calculated
for C20H22NO [M+H]" 292.1696, found 292.1702.

A
NI
OH
1u

Chemical Formula: C43H13NO
Exact Mass: 199.0997

2-(quinolin-2-yl)but-3-en-2-ol (1u)

Following Procedure A, 4 mmol scale, white solid, 485.6 mg, 93% yield ( for the last
step); 'H NMR (400 MHz, Chloroform-d) & 8.16 (d, J = 8.8 Hz, 1H), 8.08 (d, /= 8.4
Hz, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.74 — 7.70 (m, 1H),7.74 — 7.70 (m, 1H), 7.43 (d, J
=8.8 Hz, 1H), 6.21 — 6.14 (m, 2H), 5.47 (dd, J=17.2, 1.2 Hz, 1H), 5.17 (dd, J = 10.8,
1.2 Hz, 1H), 1.70 (s, 3H). 13C {'H} NMR (101 MHz, Chloroform-d) § 163.2, 145.8,
143.6,137.4,129.9, 128.8,127.5,127.2, 126.6, 117.9, 113.6, 74.1, 27.9. HRMS (ESI):
calculated for C13H14NO [M+H]" 200.1070, found 200.1071.

X
Yz Ph
N
OMe
1v

Chemical Formula: C4gH{7NO
Exact Mass: 263.1310

2-(1-methoxy-1-phenylethyl)quinoline (1v)
To a Schlenk tube containing 1a (498.6 mg, 2 mmol, 1.0 equiv.) in DCM (8 mL) was

added NaH (96 mg, 4 mmol, 2 equiv.) at 0°C under nitrogen atmosphere. Then

iodomethane (135.2 mg, 8 mmol, 4.0 equiv.) was added. The mixture was allowed to
reflux at 40 °C in an oil bath for 72 h. After the stirring stopped, the reaction mixtures
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were quenched with H,O and extracted with dichloromethane. The combined organic
layers were dried over anhydrous Na>SQg, filtered and concentrated in vacuum. The
crude residue was purified by column chromatography on silica gel (PE/EA = 20/1),
affording the target compound as a white solid (194.7 mg with 37% yield). "H NMR
(400 MHz, Chloroform-d) 6 8.17 (d, /= 8.8 Hz, 1H), 8.05 (d, /= 8.8 Hz, 1H), 7.78 (d,
J=8.0Hz, 1H), 7.72 (t, J= 7.6 Hz, 1H), 7.57 (d, J= 18.0 Hz, 4H), 7.30 (t, /= 7.6 Hz,
2H), 7.22 (t, J = 7.2 Hz, 1H), 3.31 (s, 3H), 2.14 (s, 3H). 3C {{H} NMR (101 MHz,
Chloroform-d) 6 164.3, 147.1, 146.4, 136.2, 129.8, 129.1, 128.1, 127.4, 127.1, 126.8,
126.4, 126.0, 119.9, 82.9, 51.2, 23.5. HRMS (ESI): calculated for CisHi;sNO [M+H]"
264.1383, found 264.1391.
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3. Reaction Conditions Optimization®

X cat. (1.0 mol %)
%Ph HCOOH %Ph + %Ph
OH solvent, No, rt, 24 h H & H H 6H
1a

(RR)-2a (S,R)-2a
0~ >— —
' |
Ru R
o ~ u

cl ~
T/Sh&/ I Ts o h‘j cl
N ~
H \ H
P~ Ph,L/ y
Ph Ph
cat.2 cat.3

cat.5 cat.6

(R,R)-2a/(S,R)-2a

entry cat. solvent (V/v) yield (%) ee (%)°

1 cat.1 DCM NR -

2 cat.2 DCM NR -

3 cat.3 DCM 8/10 4/3
4 cat.4 DCM 8/8 8/7
5 cat.5 DCM 37/41 89/87
6 cat.6 DCM trace -

7 cat.5 TFE 36/35 95/90
8 cat.5 MeOH 30/33 90/92
9 cat.5 EtOH 34/33 89/88
10 cat.5 MeOH/H-0 = 1/1 38/40 93/94
11 cat.5 EtOH/H20 = 1/1 42/41 96/95
12 cat.5 Toluene/H>O = 1/1 40/39 95/97
13 cat.5 dioxane/H,0O = 1/1 39/40 94/90
14 cat.5 TFE/H,0 = 1/1 49/46 98/99
15 cat.5 toluene/H,0 = 1/1 39/36 96/98
16 cat.5 THF/H,0 = 1/1 43/44 98/97
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17 cat.5 DCM/H20 = 1/1 29/38 98/84

18 cat.5 TFE/H>0 =3/1 48/46 92/96
18 cat.5 TFE/H>O0 = 1/3 47/37 98/99
204 cat.5 TFE/H,0 = 1/1 33/32 97/98
21¢ cat.1 MeOH 6/10 33/63
22¢ cat.2 MeOH 8/10 48/48
23¢ cat.3 MeOH 1/5 -/-

“Reaction conditions: 1 (0.1 mmol), cat. (1 mol %), HCOOH (10.0 equiv.), 0.2 mL
organic solvent and indicated amount of water, under an N> atmosphere at room
temperature for 24 h; ? Isolated yields; ¢ The enantiomeric excess (ee) was determined
by HPLC; ¢5 equivalent of formic acid used; ¢ HCOOH/NEt; = 5/2 (10.0 equiv.) as the
hydrogen source.
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3.General Procedure for Transfer Hydrogenation

HCOOH (10.0 equiv) XX X
R3. NN cat.5 (1 mol %) R34 * 2 R3] * 2
L N/ R® > 7 N R * = N <R
L1OH TFE/H,0=1:1 H R'OH H R'OH
Ny, 1t, 24 h
0.2 mmol

Under nitrogen atmosphere, substrate 1 (0.2 mmol, 1.0 equiv.) and catalyst (1 mol%)
were added to a 10 mL sealed tube. 2,2,2-Trifluoroethanol (0.2 mL) and deionized water
(0.2 mL) were sequentially introduced via syringe, followed by the dropwise addition
of formic acid (2 mmol, 75 pL, 10.0 equiv.). The reaction was stirred at room
temperature for 24 hours. Upon reaction completion, the mixture was diluted with ethyl
acetate (10 mL) and water (10 mL), washed with saturated aqueous NaHCO3 solution
(5 mL). The aqueous layer was extracted with ethyl acetate (2 x 5 mL). The combined
organic extracts were washed with saturated NaCl solution (10 mL), dried over
anhydrous Na»SOs, filtered and concentrated under reduced pressure. The crude
mixture was purified by silica-gel column chromatography (PE/EA = 10/1) to give the
desired compound.

The racemic substrates of 2a, 2b, 2¢, 2d, 2e, 2f, 2g, 2h, 2i, 2j, 2k, 21, 2m, 2n, 20, 2s,
2t, 2v were prepared according to the following procedure: under air atmosphere,
substrate 1 (0.1 mmol), Pd/C (12.0 mg, 5.0 mol%), and anhydrous MeOH (1.0 mL)
were added into an oven-dried 4 mL vial. The vial was then transferred to an autoclave
and purged by three cycles of pressurization/venting with H» before pressurization with
20 bar of H> and stirred at 40 ° C for 4 hours. Then the hydrogen was carefully released
in the fume hood. After filtration through a layer of celite, the residue was purified by
flash chromatography on silica gel to afford the corresponding product (eluent, Hex/EA
=10/1).

The racemic substrates of 2g, 2h, 2p, 2q, 2r, 2u were prepared according to the
following procedure: in an argon-filled glove box, the substrate 1 (0.1 mmol, 1.0 equiv.),
1,1'-binaphthyl-2,2'-diyl hydrogen phosphate (0.01 mmol, 5 mol%), diethyl 1,4-
dihydro-2,6-dimethyl-3,5-pyridinedicarboxylate (HE, 0.5 mmol, 2.5 equiv.), and DCM

(1.0 mL) were successively added into a 10 mL Schlenk tube. The reaction mixture was
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stirred at room temperature for 24 h. Then, the mixture was concentrated under reduced
pressure. The residue was purified by silica-gel column chromatography to afford the

corresponding product. (eluent: Hex/EA=10/1).

A Ph

H <0OH
(RR)-2a
Chemical Formula: C47H1gNO
Exact Mass: 253.1467
(R)-1-phenyl-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((R,R)-2a)
White solid, 0.2 mmol scale, 22.9 mg, 45% yield, 97% ee, [a]» =-5.9 (¢ 0.1, CHCl3);
TLC: PE/EA=10/1, R¢= 0.35; 'TH NMR (400 MHz, Chloroform-d) 6 7.52 (dd, J = 8.4,
1.2 Hz, 2H), 7.41 (t,J=7.6 Hz, 2H), 7.43 — 7.39 (m, 1H), 6.98 — 6.91 (m, 2H), 6.65 (t,
J=6.8 Hz, 1H), 6.39 (d, /= 8.4 Hz, 1H), 3.64 (dd, J=11.2, 2.8 Hz, 1H), 3.62 (s, 1H)
2.93 —2.77 (m, 3H), 2.15 — 2.09 (m, 1H), 1.98 — 1.87 (m, 1H), 1.55 (s, 3H). *C {'H}
NMR (101 MHz, Chloroform-d) 6 146.7, 144.5, 129.0, 128.6, 127.2, 126.7, 125.2,
122.0, 118.2, 115.3, 75.3, 59.6, 26.6, 25.0, 22.4. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak AD-H Column
(hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 16.318 min (major), trz = 17.055 min (minor). HRMS (ESI): calculated

for C17H20NO [M+H]" 254.1539, found 254.1537.

" >Ph
H 46K
(S,R)-2a

Chemical Formula: C47HgNO
Exact Mass: 253.1467

(S)-1-phenyl-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((S,R)-2a)

Colorless liquid, 0.2 mmol scale, 22.5 mg, 45% yield, 95% ee, [a]s = +187.5 (c 0.3,
CHCI3); TLC: PE/EA=10/1, R¢= 0.26; '"H NMR (400 MHz, Chloroform-d) & 7.50 (d,
J=72Hz 2H), 7.38 (t, /= 7.6 Hz, 2H), 7.29 (t, /= 0.8 Hz, 2H), 7.01 — 6.92 (m, 2H),
6.65 (t,J=7.2 Hz, 1H), 6.56 (d, /= 7.9 Hz, 1H), 3.49 (dd, J=10.4, 3.2 Hz, 1H), 2.78
—2.63 (m, 2H), 2.51 (s, 1H), 1.75- 1.68 (m, 1H), 1.67 (s, 3H), 1.64 — 1.58 (m, 1H). 13C
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{'TH} NMR (101 MHz, Chloroform-d) § 144.9, 144.5,129.1, 128.2,127.1, 126.8, 125.5,
122.3, 118.0, 115.2, 75.3, 60.5, 26.6, 26.6, 22.9. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak AD-H Column
(hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 19.308 min (minor), tro = 22.890 min (major). HRMS (ESI): calculated
for C17H20NO [M+H]" 254.1539, found 254.1545.

(L)

H 4 on
(S,S)-2a
Chemical Formula: C17H1gNO
Exact Mass: 253.1467

(S)-1-phenyl-1-((S)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((S,S)-2a)

White solid, 4 mmol scale, 24.3 mg, 48% yield, 98% ee, [a]»= +2.6 (¢ 0.1, CHCls);
TLC: PE/EA=10/1, Rf = 0.35; HPLC analysis: The enantiomeric excess was
determined by HPLC on Daicel Chiralpak AD-H Column (hexane/isopropanol = 96/4,
flow rate = 1.0 mL/min, T = 25 °C, UV detection at A = 254 nm), tr1 = 16.406 min

(minor), trz = 17.152 min (major).

) L

H ¢ OH
(R,S)-2a
Chemical Formula: C17H1gNO
Exact Mass: 253.1467

(R)-1-phenyl-1-((S)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((R,S)-2a)

Colorless liquid, 0.2 mmol scale, 22.5 mg, 45% yield, 99% ee, [a]s = -202.7 (c 0.3,
CHCL); TLC: PE/ EA=10/1, R¢= 0.26; HPLC analysis: The enantiomeric excess was
determined by HPLC on Daicel Chiralpak AD-H Column (hexane/isopropanol = 96/4,
flow rate = 1.0 mL/min, T = 25 °C, UV detection at A = 254 nm), tr1 = 19.519 min

(major), trz = 22.731 min (minor).
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< oH
(R,R)-2b
Chemical Formula: C4gH,1NO
Exact Mass: 267.1623

(R)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)-1-(p-tolyl)ethan-1-ol ((R,R)-2b)

White solid, 0.2 mmol scale, 24.6 mg, 46% yield, 98% ee, [a]» =-2.6 (¢ 0.1, CHCl3);
TLC: PE/EA=10/1, R¢= 0.31; 'TH NMR (400 MHz, Chloroform-d) 8 7.40 (d, J = 8.0
Hz, 2H), 7.21 (d, J = 8.0 Hz, 2H), 7.01 — 6.86 (m, 2H), 6.64 (t, /= 7.2 Hz, 1H), 6.39
(d,/J=8.0 Hz, 1H), 3.61 (dd, J=10.8, 2.8, Hz, 2H), 2.86 (s, 1H), 2.85 — 2.76 (m, 2H),
2.38 (s, 3H), 2.10 (d, J = 15.8 Hz, 1H), 1.98 — 1.84 (m, 1H), 1.53 (s, 3H). 13C {'H}
NMR (101 MHz, Chloroform-d) 6 144.6, 143.6, 136.8, 129.3, 129.0, 126.7, 125.1,
122.0, 118.1, 115.2, 75.3, 59.6, 26.6, 25.1, 22.4, 21.0. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-H Column
(hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 15.899 min (major), tr2 = 20.229 min (major). HRMS (ESI): calculated
for C13H22NO [M+H]" 268.1696, found 268.1695.

oaven
Y

N 4
H OH

(S,R)-2b
Chemical Formula: C1gH>¢NO
Exact Mass: 267.1623

(8)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)-1-(p-tolyl)ethan-1-ol ((S,R)-2b)

Colorless liquid, 0.2 mmol scale, 24.0 mg, 45% yield, 99% ee, [a] = +21.1 (c 0.1,
CHCl3); TLC:PE/EA=10/1, R¢=0.26; 'TH NMR (400 MHz, Chloroform-d) & 7.38 (d,
J=28.0 Hz, 2H), 7.19 (d, J = 7.6 Hz, 2H), 7.02 — 6.90 (m, 2H), 6.68 — 6.59 (m, 1H),
6.54 (d, J= 8.0 Hz, 1H), 4.01 (s, 1H), 3.52 — 3.42 (m, 1H), 2.80 — 2.62 (m, 2H), 2.46
(s, 1H), 2.36 (s, 3H), 1.78 — 1.71 (m, 1H), 1.64 (s, 3H), 1.60 (d, J = 17.8 Hz, 1H). 13C
{'TH} NMR (101 MHz, Chloroform-d) § 144.6, 141.9, 136.7, 129.1, 128.9, 126.7, 125.4,
122.3, 117.9, 115.2, 75.2, 60.5, 26.7, 26.5, 23.0, 21.0. HPLC analysis: The
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enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-H Column
(hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 17.295 min (minor), tro=21.901 min (major). HRMS (ESI): calculated
for C13H22NO [M+H]" 268.1696, found 268.1692.

(L

H ¢ OH Me

(R,R)-2c
Chemical Formula: C4gH,4NO
Exact Mass: 267.1623

(R)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)-1-(o-tolyl)ethan-1-ol ((R,R)-2¢)

Colorless liquid, 0.3 mmol scale, 37.0 mg, 46% yield, 98% ee, [a]s = -17.0 (¢ 0.1,
CHCI3); TLC: PE/EA=10/1, R¢= 0.39; "TH NMR (400 MHz, Chloroform-d) & 7.53 (d,
J=5.6 Hz, 2H), 7.42 (t,J= 7.6 Hz, 2H), 7.32 (t, /= 7.2 Hz, 1H), 6.88 (d, /= 7.6 Hz,
1H), 6.50 (d, J=7.6 Hz, 1H), 6.24 (s, 1H), 3.63 (dd, J=10.8, 2.8 Hz, 1H), 3.54 (s, 1H),
2.96 (s, 1H), 2.88 — 2.75 (m, 2H), 2.18 (s, 3H), 2.16 — 2.10 (m, 1H), 1.97 — 1.87 (m,
1H), 1.55 (s, 3H). 13C {{H} NMR (101 MHz, Chloroform-d) & 146.8, 144.3, 136.5,
128.9,128.6,127.2,125.2,119.2,119.1, 115.9, 75.3, 59.6,26.2,25.1,22.5,21.0. HPLC
analysis: The enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-
3 Column (hexane/isopropanol = 90/10, flow rate = 1.0 mL/min, T = 25 °C, UV
detection at A = 254 nm), tr1 = 18.028 min (major), tro = 34.489 min (minor). HRMS
(ESI): calculated for C1sH22NO [M+H]" 268.1696, found 268.1703.

L

H bH Me

(S,R)-2¢
Chemical Formula: C4gH,4NO
Exact Mass: 267.1623

9)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)-1-(o-tolyl)ethan-1-ol ((S,R)-2¢)

Colorless liquid, 0.3 mmol scale, 36.3 mg, 45% yield, 93% ee, [a]s = +14.3 (¢ 0.1,
CHCIl3); TLC: PE/EA= 10/1, R¢= 0.34; '"H NMR (400 MHz, Chloroform-d) & 7.62 —
7.56 (m, 1H), 7.24 — 7.17 (m, 3H), 6.99 (q, J = 7.2 Hz, 2H), 6.69 (t, J = 7.2 Hz, 1H),
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6.56 (d, J = 8.0 Hz, 1H), 3.83 (dd, J = 8.8, 4.8 Hz, 2H), 2.82 (s, 1H) 2.81 — 2.68 (m,
2H), 2.56 (s, 3H), 1.79 — 1.75 (m, 2H), 1.73 (s, 3H). 13C {H} NMR (101 MHz,
Chloroform-d) 6 144.5, 142.7, 135.1, 132.7, 129.17, 127.2, 127.1, 126.8, 125.8, 122.7,
118.3, 115.5, 76.6, 57.9, 26.7, 26.5, 22.9, 22.8. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak AD-3 Column
(hexane/isopropanol = 90/10, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 16.106 min (minor), tro = 24.963 min (major). HRMS (ESI): calculated
for C13H22NO [M+H]" 268.1696, found 268.1702.

O

N ~
H < oH
(R,R)-2d

Chemical Formula: C1gH,1NO,
Exact Mass: 283.1572

(R)-1-(4-methoxyphenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol
(R,R)-2d)

Colorless liquid, 0.3 mmol scale, 40.1 mg, 47% yield, 98% ee, [a]» = -37.2 (c 0.1,
CHCls); TLC: PE/EA=10/1, R¢= 0.33; 'H NMR (400 MHz, Chloroform-d) & 7.43 (d,
J=8.8 Hz, 2H), 7.06 — 6.85 (m, 4H), 6.64 (t, J= 6.8 Hz, 1H), 6.40 (d, /= 9.2 Hz, 1H),
3.84 (s, 3H), 3.67 (s, 1H), 3.59 (dd, /= 10.8, 2.8 Hz, 1H), 2.91 — 2.75 (m, 3H), 2.11 —
2.05 (m, 1H), 1.94 — 1.85 (m, 1H), 1.52 (s, 3H). 13C {'H} NMR (101 MHz, Chloroform-
d) 6 158.7, 144.6, 138.7, 129.0, 126.7, 126.4, 122.0, 118.0, 115.2, 113.9, 75.1, 59.7,
55.3, 26.7, 25.0, 22.4. HPLC analysis: The enantiomeric excess was determined by
HPLC on Daicel Chiralpak AD-3 Column (hexane/isopropanol = 90/10, flow rate = 1.0
mL/min, T=25 °C, UV detection at A =254 nm), tr1 = 15.206 min (major), tro = 22.093
min (minor). HRMS (ESI): calculated for CisH»NO> [M+H]" 284.1645, found
284.1646.
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O ™

N d
H 4 oH
(S,R)-2d
Chemical Formula: C1gH,1NO,
Exact Mass: 283.1572

(5)-1-(4-methoxyphenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((S,R)-
2d)

Colorless liquid, 0.3 mmol scale, 39.7 mg, 47% yield, 99% ee, [a]» = +41.1 (c 0.1,
CHCls); TLC: PE/EA=10/1, R¢= 0.23; "TH NMR (400 MHz, Chloroform-d) 6 7.41 (d,
J=8.8 Hz, 2H), 7.00 — 6.90 (m, 4H), 6.63 (t, /= 7.2 Hz, 1H), 6.53 (d, /= 8.0 Hz, 1H),
4.11 (s, 1H), 3.82 (s, 3H), 3.45 (dd, J=10.6, 2.8 Hz, 1H), 2.79 — 2.63 (m, 2H), 2.44 (s,
1H), 1.80 — 1.74 (m, 1H), 1.64 (s, 3H), 1.62 — 1.53 (m, 1H). *C NMR (101 MHz,
Chloroform-d) ¢ 158.6, 144.6, 137.0, 129.0, 126.7, 122.2, 117.8, 115.1, 113.5, 75.1,
60.6, 55.3, 26.7, 26.3, 23.0. HPLC analysis: The enantiomeric excess was determined
by HPLC on Daicel Chiralpak AD-3 Column (hexane/isopropanol = 90/10, flow rate =
1.0 mL/min, T = 25 °C, UV detection at A = 254 nm), tr1 = 14.192 min (minor), tro =
18.489 min (major). HRMS (ESI): calculated for C1sH22NO, [M+H]" 284.1645, found

‘ YN g OMe

N\
H < oH

(R,R)-2e
Chemical Formula: C4gH,1NO,
Exact Mass: 283.1572

284.1649.

(R)-1-(3-methoxyphenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((R,R)-
2e)

Colorless liquid, 0.2 mmol scale, 26.8 mg, 47% yield, 98% ee, [a] = -6.9 (¢ 0.1,
CHCI3); TLC: PE/EA=10/1, R¢= 0.17; '"H NMR (400 MHz, Chloroform-d) 6 7.31 (t, J
= 8.0 Hz, 1H), 7.11 (t, J= 2.0 Hz, 1H), 7.05 (d, J= 8.0 Hz, 1H), 6.97 — 6.91 (m, 2H),
6.84 (dd, /= 8.4, 2.8 Hz, 1H), 6.65 (t,J= 7.2 Hz, 1H), 6.40 (d, J = 8.0 Hz, 1H), 3.85
(s, 3H), 3.63 (dd, J=10.8, 2.8 Hz, 1H), 3.57 (s, 1H), 2.93 (s, 1H), 2.90 — 2.76 (m, 2H),
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2.16— 2.11 (m, 1H), 1.98 — 1.89 (m, 1H), 1.52 (s, 3H). *C {'H} NMR (101 MHz,
Chloroform-d) 6 159.9, 148.6, 144.5, 129.7, 129.0, 126.7, 122.1, 118.2, 117.4, 115.3,
112.3, 111.4, 75.2, 59.5, 55.3, 26.6, 25.1, 22.3. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak AD-3 Column
(hexane/isopropanol = 90/10, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), t = 12.512min (minor), trz = 24.534 min (major). (ESI): calculated for
CisH2»NO, [M+H]" 284.1645, found 284.1652.

(S,R)-2e
Chemical Formula: C4gH»1NO,
Exact Mass: 283.1572

(8)-1-(3-methoxyphenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((S,R)-
2e)

White solid, 0.2 mmol scale, 24.9 mg, 44% yield, 99% ee, [a]> = +4.7 (¢ 0.1, CHCl);
TLC: PE/EA=10/1, R¢=0.13; '"H NMR (400 MHz, Chloroform-d) 8 7.29 (t,J= 8.0 Hz,
1H), 7.09 (s, 1H), 7.04 — 6.92 (m, 3H), 6.82 (d, J = 8.3 Hz, 1H), 6.64 (t, J = 7.2 Hz,
1H), 6.56 (d, J="7.6 Hz, 1H), 4.00 (s, 1H), 3.83 (s, 3H), 3.47 (dd, /= 10.0, 3.2 Hz, 1H),
2.77-2.64 (m, 2H), 2.54 (s, 1H), 1.73 = 1.57 (m, 1H), 1.64 (s, 3H), 1.21 (d, /= 6.0 Hz,
1H). 13C {'H} NMR (101 MHz, Chloroform-d) & 159.6, 146.7, 144.5, 129.2, 129.1,
126.8,122.4,118.0,117.8, 115.2, 112.1, 111.6, 75.2, 60.4, 55.3, 26.6, 26.6, 22.9. HPLC
analysis: The enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-
3 Column (hexane/isopropanol = 90/10, flow rate = 1.0 mL/min, T = 25 °C, UV
detection at A = 254 nm), tr1 = 13.523 min (major), trz = 18.711 min (minor). HRMS
(ESI): calculated for C1sH22NO> [M+H]" 284.1645, found 284.1638.

O

N ~
H < oH
(R.R)-2f

Chemical Formula: C47H.gFNO
Exact Mass: 271.1372
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(R)-1-(4-fluorophenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-0l ((R,R)-2f)
White solid, 0.2 mmol scale, 26.1 mg, 48% yield, 98% ee, [a]» =-5.4 (¢ 0.1, CHCl3);

TLC: PE/EA=10/1, R¢= 0.24; 'TH NMR (400 MHz, Chloroform-d) & 7.40 (dd, J = 8.4,

5.2 Hz, 2H), 7.00 (t, J = 8.7 Hz, 2H), 6.87 (q, /= 7.2 Hz, 2H), 6.58 (t, /= 7.4 Hz, 1H),

6.32 (d,/J=8.0 Hz, 1H), 3.52 (dd, /= 10.8, 2.8 Hz, 1H), 3.48 (s, 1H), 2.81 (s, 1H), 2.80

—2.67 (m, 2H), 2.06 — 1.97 (m, 1H), 1.89 — 1.75 (m, 1H), 1.44 (s, 3H). 3C {{H} NMR

(101 MHz, Chloroform-d) 6 161.96 (d, J=245.7 Hz), 144.3, 140.4 (d, /J=4.0Hz), 129.1,
127.0 (d,/=8.0 Hz), 126.8, 122.0, 118.3, 115.5, 115.3 (d, J=4.5 Hz), 75.1, 59.6, 26.5,

25.1, 22.4. F {IH} NMR (376 MHz, Chloroform-d) & -115.8. HPLC analysis: The

enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-H Column

(hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =

254 nm), tr1 = 16.855 min (major), tr2 = 19.811 min (minor). HRMS (ESI): calculated

for C17H19FNO [M+H]" 272.1445, found 272.1444.

(S,R)-2f
Chemical Formula: C47H1gFNO
Exact Mass: 271.1372

(S)-1-(4-fluorophenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((S,R)-2f)
Colorless liquid, 0.2 mmol scale, 24.4 mg, 45% yield, 99% ee, [a]s = +5.4 (c 0.1,
CHCI3); TLC: PE/EA=10/1, Rf=0.21; 'H NMR (400 MHz, Chloroform-d) § 7.45 (dd,
J=28.6,5.4 Hz, 2H), 7.05 (t,J = 8.6 Hz, 2H), 6.98 (t, /= 7.6 Hz, 1H), 6.93 (d, J=7.4
Hz, 1H), 6.65 (t, J = 7.4 Hz, 1H), 6.57 (d, J = 6.8 Hz, 1H), 3.94 (s, 1H), 3.45 (dd, J =
10.4,3.2 Hz, 1H), 2.78 — 2.61 (m, 2H), 2.54 (s, 1H), 1.64 (s, 3H), 1.69 — 1.42 (m, 2H).
13C {TH} NMR (101 MHz, Chloroform-d) § 161.9 (d, J=245.3 Hz), 144.3, 140.5 (d, J
=3.2 Hz), 129.1, 127.2 (d, J = 8.0 Hz), 126.8, 122.3, 118.1, 115.3, 114.9 (d, J = 21.1
Hz), 75.0, 60.5, 26.9, 26.5, 22.9. ¥F {{H} NMR (376 MHz, Chloroform-d) & -116.1.
HPLC analysis: The enantiomeric excess was determined by HPLC on Daicel

Chiralpak AD-H Column (hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T =
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25 °C, UV detection at A =254 nm), tr1 = 20.122 min (major), trz = 22.526 min (minor).
HRMS (ESI): calculated for C17H1oFNO [M+H]" 272.1445, found 272.1444.

CO

N7
H 4 oH
(RR)-29

Chemical Formula: C47HgCINO
Exact Mass: 287.1077

(R)-1-(4-chlorophenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((R,R)-2g)
Colorless liquid, 0.2 mmol scale, 26.0 mg, 45% yield, 96% ee, [a]> = -8.2 (¢ 0.1,
CHCI3); TLC: PE/EA=10/1, R¢= 0.33; '"H NMR (400 MHz, Chloroform-d) & 7.45 (d, J
= 8.4 Hz, 2H), 7.37 (d, J = 8.8 Hz, 2H), 6.98— 6.92 (m, 2H), 6.66 (t, J = 8.0 Hz, 1H),
6.40 (d, /J=8.0 Hz, 1H), 3.60 (dd, /= 10.8, 2.8 Hz, 1H), 3.54 (s, 1H), 2.92 (s, 1H), 2.88
~2.77 (m, 2H), 2.13 - 2.07 (m, 1H), 1.95 — 1.85 (m, 1H), 1.52 (s, 3H). 3C {{H} NMR
(101 MHz, Chloroform-d) 6 145.3, 144.2, 133.1, 129.1, 128.7, 126.8, 126.8, 122.0,
118.4, 115.4, 75.1, 59.5, 26.5, 25.1, 22.3. HPLC analysis: The enantiomeric excess
was determined by HPLC on Phenomenex Chiralpak NQ-2 Column
(hexane/isopropanol = 90/10, flow rate = 0.5 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 8.893 min (minor), trz = 10.144 min (major). HRMS (ESI): calculated
for C17H19CINO [M+H]" 288.1150, found 288.1149.

CoLa

NV
H OH

(S,R)-29
Chemical Formula: C47H{gCINO
Exact Mass: 287.1077

(S)-1-(4-chlorophenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-10l ((S,R)-2g)
Colorless liquid, 0.2 mmol scale, 25.6 mg, 45% yield, 99% ee, [a]»= +13.5 (¢ 0.1,
CHCI3); TLC: PE/EA=10/1, R¢= 0.23; '"H NMR (400 MHz, Chloroform-d) & 7.42 (d,
J=8.4 Hz, 2H), 7.33 (d, J = 8.8 Hz, 2H), 6.99 (t, J = 8.0 Hz, 1H), 6.93 (d, ] = 7.6 Hz,
1H), 6.65 (t, J = 7.2 Hz, 1H), 6.57 (d, ] = 8.0 Hz, 1H), 4.05 (s, 1H), 3.45 (dd, J = 10.0,
3.2 Hz, 1H), 2.76 — 2.58 (m, 3H), 1.63 (s, 3H), 1.59 — 1.51 (m, 2H). ¥C NMR (101
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MHz, Chloroform-d) 6 144.3, 143.3, 132.9, 129.1, 128.3, 127.0, 126.8, 122.3, 118.2,
115.3, 75.0, 60.3, 27.0 26.5, 22.9. HPLC analysis: The enantiomeric excess was
determined by HPLC on Phenomenex Chiralpak NQ-2 Column (hexane/isopropanol =
90/10, flow rate = 0.5 mL/min, T =25 °C, UV detection at A =254 nm), tr1 = 9.058 min
(minor), tr2 = 10.682 min (major). HRMS (ESI): calculated for C17H;9CINO [M+H]"

‘ YN gm

N\
H < OH

(R,R)-2h
Chemical Formula: C47H4gCINO
Exact Mass: 287.1077

288.1150, found 288.1156.

(R)-1-(3-chlorophenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-0l  ((R,R)-
2h)

Colorless liquid, 0.2 mmol scale, 26.9 mg, 47% yield, 96% ee, [a]» = -10.3 (c 0.1,
CHCls); TLC: PE/EA=10/1, R¢= 0.28; "TH NMR (400 MHz, Chloroform-d) & 7.53 (s,
1H), 7.41 — 7.24 (m, 3H), 6.95 (q, J = 7.4 Hz, 2H), 6.66 (t, /= 7.4 Hz, 1H), 6.42 (d, J
= 8.0 Hz, 1H), 3.61 (dd, /= 11.0, 2.9 Hz, 1H), 3.52 (s, 1H), 2.96 (s, IH), 2.91 —2.73
(m, 2H), 2.17 — 2.07 (m, 1H), 1.99 — 1.83 (m, 1H), 1.52 (s, 3H). 13C {{H} NMR (101
MHz, Chloroform-d) 6 149.1, 144.2, 134.8, 129.9, 129.1, 127.4, 126.8, 125.7, 123.4,
122.1, 118.5, 115.4, 75.1, 59.4, 26.5, 25.1, 22.3. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak AD-3 Column
(hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 11.962 min (major), tro = 12.952 min (minor). HRMS (ESI): calculated
for C17H19CINO [M+H]" 288.1150, found 288.1158.

‘\“,gm

N -
H OH

(S,R)-2h
Chemical Formula: C47H{gCINO
Exact Mass: 287.1077

(8)-1-(3-chlorophenyl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol ((S,R)-2h)
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Colorless liquid, 0.2 mmol scale, 25.0 mg, 44% yield, 99% ee, [a]» = +15.2 (¢ 0.1,
CHCls); TLC: PE/EA=10/1, R¢= 0.22; "TH NMR (400 MHz, Chloroform-d) § 7.50 (s,
1H), 7.34 (d, /= 7.6 Hz, 1H), 7.30 (d, /= 7.6 Hz, 1H), 7.26 (d, /= 7.6 Hz, 1H), 6.99
(t,J=8.4 Hz, 1H), 6.93 (d, /= 7.2 Hz, 1H), 6.66 (t,J = 7.2 Hz, 1H), 6.59 (d, J= 8.0
Hz, 1H), 4.05 (s, 1H), 3.47 (dd, J=9.6, 3.6 Hz, 1H), 2.79 — 2.65 (m, 2H), 2.60 (s, 1H),
1.63 (s, 3H), 1.61 — 1.57(m , 2H). 3C {{H} NMR (101 MHz, Chloroform-d) & 147.0,
144.2, 134.3,129.4, 129.1, 127.2, 126.8, 125.8, 123.6, 122.4, 118.3, 115.4, 75.0, 60.3,
27.1,26.4, 22.9. HPLC analysis: The enantiomeric excess was determined by HPLC
on Daicel Chiralpak AD-3 Column (hexane/isopropanol = 90/10, flow rate = 0.8
mL/min, T=25 °C, UV detection at A =254 nm), tr1 = 10.416 min (minor), tro=13.161
min (major). HRMS (ESI): calculated for C;7H;9CINO [M+H]" 288.1150, found

saves

N ~
H < oH
(RR)-2i

Chemical Formula: Cy3H,3NO
Exact Mass: 329.1780

288.1147.

(R)-1-(|1,1'-biphenyl]-4-y])-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol
((R,R)-2i)

Colorless liquid, 0.3 mmol scale, 47.6 mg, 48% yield, 98% ee, [a]» = -23.2 (c 0.1,
CHCls); TLC: PE/EA=10/1, R¢= 0.31; 'TH NMR (400 MHz, Chloroform-d) § 7.66 —
7.58 (m, 6H), 7.48 (t, J = 7.6 Hz, 2H), 7.38 (t, J = 7.2 Hz, 1H), 7.00 — 6.93 (m, 2H),
6.67 (t,J=7.6 Hz, 1H), 6.43 (d, J= 8.0 Hz, 1H), 3.69 (dd, /= 11.2, 2.8 Hz, 2H), 2.98
(s, 1H), 2.94 — 2.80 (m, 2H), 2.18 — 2.12 (m, 1H), 2.00 — 1.92 (m, 1H), 1.59 (s, 3H).
13C {'H} NMR (101 MHz, Chloroform-d) & 145.7, 144.5, 140.6, 140.1, 129.1, 128.9,
127.4, 127.3, 127.1, 126.8, 125.7, 122.1, 118.2, 115.3, 75.3, 59.6, 26.6, 25.1, 22.4.
HPLC analysis: The enantiomeric excess was determined by HPLC on Daicel
Chiralpak AD-3 Column (hexane/isopropanol = 93/7, flow rate = 0.5 mL/min, T =25 °C,
UV detection at A = 254 nm), tr1 = 31.966 min (minor), tro = 34.792 min (major).

HRMS (ESI): calculated for C23H24NO [M+H]" 330.1852, found 330.1858.
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saves

N i’
H OH
(S,R)-2i

Chemical Formula: C,3H23NO
Exact Mass: 329.1780

S)-1-([1,1'-biphenyl]-4-yl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol
((S,R)-2i)

Colorless liquid, 0.3 mmol scale, 47.0 mg, 48% yield, 98% ee, [a]» = +49.6 (c 0.1,
CHCI3); TLC: PE/EA=10/1, R¢=0.31;[a]5s =+49.6 (¢ 0.1, CHCIl3); TLC: PE/EA=10/1,
R¢=0.23; "TH NMR (400 MHz, Chloroform-d) & 7.63 — 7.56 (m, 6H), 7.46 (t, J = 7.6
Hz, 2H), 7.36 (t,J = 7.6 Hz, 1H), 7.04 — 6.92 (m, 2H), 6.66 (t, /= 7.6 Hz, 1H), 6.58 (d,
J=28.0Hz, 1H), 3.53 (dd, /J=10.4, 3.2 Hz, 1H), 2.81-2.61 (m, 2H), 2.57 (s, 1H), 1.83—
1.75 (m, 2H), 1.70 (s, 3H), 1.67 — 1.61 (m, 1H). 3C {H} NMR (101 MHz, Chloroform-
d) 8 144.5, 143.9, 140.7, 139.9, 129.1, 128.8, 127.3, 127.1, 126.9, 126.8, 126.0, 122.3,
118.0, 115.2, 75.28, 60.5, 26.7, 26.7, 23.0. HPLC analysis: The enantiomeric excess
was determined by HPLC on Daicel Chiralpak AD-3 Column (hexane/isopropanol =
93/7, flow rate = 0.5 mL/min, T =25 °C, UV detection at A = 254 nm), tr1 = 32.997 min
(minor), tr2 = 42.894 min (major). HRMS (ESI): calculated for C23H4NO [M+H]"

(L L

H <oH

330.1852, found 330.1860.

(RR)-2j
Chemical Formula: C4gH1gNO3
Exact Mass: 297.1365

(R)-1-(benzo|d][1,3]dioxol-5-yl)-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol
((R.R)-2j)

White solid, 0.2 mmol scale, 28.0 mg, 47% yield, 98% ee, [a]5s =-22.5 (¢ 0.1, CHCly);
TLC: PE/EA=10/1, R¢= 0.20; '"H NMR (400 MHz, Chloroform-d) & 7.01 (d, J = 2.0
Hz, 1H), 6.98 — 6.92 (m, 3H), 6.82 (d, J = 8.4 Hz, 1H), 6.65 (t, /= 7.2 Hz, 1H), 6.42
(d, J= 8.0 Hz, 1H), 5.98 (d, J= 2.0 Hz, 2H), 3.64 (s, 1H), 3.56 (dd, J=11.2, 2.8 Hz,
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1H), 2.92 — 2.75 (m, 3H), 2.12 — 2.06 (m, 1H), 1.94 — 1.83 (m, 1H), 1.50 (s, 3H). 13C
{'"H} NMR (101 MHz, Chloroform-d) 4 148.0, 146.6, 144.5, 140.9, 129.0, 126.8, 122.0,
118.3, 118.2, 115.3, 108.1, 106.1, 101.2, 75.2, 59.6, 26.6, 25.2, 22.4. HPLC analysis:
The enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-3 Column
(hexane/isopropanol = 90/10, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 17.858 min (minor), tro = 33.443 min (major). HRMS (ESI): calculated
for C13H20NO3 [M+H]" 298.1438, found 298.1438.

o)
>
N o

H 4oH

(SR)-2j
Chemical Formula: C4gH4gNO3
Exact Mass: 297.1365

(8)-1-(benzo[d][1,3]dioxo0l-5-y])-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)ethan-1-ol

((S.R)-2))

White solid, 0.2 mmol scale, 28.2 mg, 47% yield, 99% ee, [a]5s =+18.6 (¢ 0.1, CHCls);
TLC: PE/EA=10/1, R¢= 0.13; 'TH NMR (400 MHz, Chloroform-d) 8 7.02 (d, J = 1.6
Hz, 1H), 7.00 — 6.92 (m, 3H), 6.80 (d, J = 8.4 Hz, 1H), 6.40 (t, J = 8.4 Hz, 1H), 6.55
(d, J= 8.0 Hz, 1H), 5.96 (d, J = 2.0 Hz, 2H), 3.98 (s, 1H), 3.42 (dd, /= 10.4, 2.8 Hz,
1H), 2.78 — 2.65 (m, 2H), 2.45 (s, 1H), 1.79 — 1.73 (m, 1H), 1.62 (s, 3H), 1.62 — 1.55
(m, 1H). BC {'H} NMR (101 MHz, Chloroform-d) § 147.6, 146.5, 144.5, 139.0, 129.1,
126.8, 122.3, 118.7, 118.0, 115.2, 107.8, 106.5, 101.0, 75.2, 60.6, 26.6, 26.6, 23.0.
HPLC analysis: The enantiomeric excess was determined by HPLC on Daicel
Chiralpak AD-3 Column (hexane/isopropanol = 90/10, flow rate = 1.0 mL/min, T =
25 °C, UV detection at A =254 nm), tr1 = 16.024 min (major), tr2 = 24.843 min (minor).
HRMS (ESI): calculated for CisH20NO3 [M+H]" 298.1438, found 298.1443.

+\_Ph
Mem
H ~

<~ OH
(R,R)-2k
Chemical Formula: C4gH24NO
Exact Mass: 267.1623
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(R)-1-((R)-7-methyl-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((R,R)-2Kk)
Colorless liquid, 0.3 mmol scale, 37.1 mg, 46% yield, 99% ee, [a]s = -14.4 (¢ 0.1,
CHCIl3); TLC: PE:EA=10/1, R¢= 0.36; '"H NMR (400 MHz, Chloroform-d) & 7.57 —
7.55 (m, 1H), 7.25 - 7.18 (m, 3H)), 6.95 (q, J = 7.6 Hz, 2H), 6.65 (t, J = 8.0 Hz, 1H),
6.43 (d,/J=9.2 Hz, 1H), 3.90 (dd, /= 10.8, 2.8 Hz, 1H), 3.70 (s, 1H), 2.95 (s, 1H), 2.93
—2.77 (m, 2H), 2.57 (s, 3H), 2.08 — 2.03 (m, 1H), 1.98 — 1.87 (m, 1H), 1.64 (s, 3H).
13C {'H} NMR (101 MHz, Chloroform-d) & 144.6, 143.6, 135.7, 133.2, 129.1, 127.4,
126.8, 126.5, 126.0, 122.0, 118.1, 115.3, 76.6, 57.4, 26.7, 24.1, 22.7, 22.5. HPLC
analysis: The enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-
3 Column (hexane/isopropanol = 96/4, flow rate = 0.8 mL/min, T =25 °C, UV detection
at A = 254 nm), tr1 = 17.250 min (major), trz = 21.942 min (minor). HRMS (ESI):
calculated for Ci1sH22NO [M+H]" 268.1696, found 268.1695.

(S,R)-2k
Chemical Formula: C4gH24NO
Exact Mass: 267.1623

(8)-1-((R)-7-methyl-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-2k)
Colorless liquid, 0.3 mmol scale, 37.7 mg, 47% yield, 99% ee, [a]s = +53.8 (¢ 0.1,
CHCI3); TLC: PE:EA=10/1, R¢= 0.28; "TH NMR (400 MHz, Chloroform-d) & 7.51 (d,
J=17.6 Hz, 2H), 7.39 (t, J= 7.6 Hz, 2H), 7.30 (t, /= 7.2 Hz, 1H), 6.84 (d, /= 7.6 Hz,
1H), 6.49 (d, J=7.6 Hz, 1H), 6.41 (s, 1H), 3.97 (s, 1H), 3.48 (dd, /= 10.4, 2.8 Hz, 1H),
2.75-2.60 (m, 3H), 2.24 (s, 3H), 1.76 — 1.69 (m, 3H), 1.66 (s, 3H),1.63 — 1.55 (m, 1H).
13C {'H} NMR (101 MHz, Chloroform-d) & 145.0, 144.3, 136.5, 129.0, 128.2, 127.1,
125.5, 119.4, 118.9, 115.8, 75.3, 60.5, 26.5, 26.3, 23.2, 21.1. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 96/4, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 23.111 min (minor), tr2 = 26.172 min (major). HRMS (ESI): calculated
for C13H22NO [M+H]" 268.1696, found 268.1701.
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H ~

Me ~ OH

(R,R)-2I
Chemical Formula: C4gH24NO
Exact Mass: 267.1623

(R)-1-((R)-8-methyl-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((R,R)-
21)

Colorless liquid, 0.3 mmol scale, 38.5 mg, 48% yield, 89% ee, [a]» = -10.7 (c 0.1,
CHCls); TLC: PE/EA=10/1, R¢= 0.37; '"H NMR (400 MHz, Chloroform-d) & 7.53 (d,
J=17.2Hz,2H), 7.41 (t,J="7.6 Hz, 2H), 7.31 (t, J= 7.2 Hz, 1H), 6.88 — 6.83 (m, 2H),
6.60 (t,J=7.4 Hz, 1H), 3.61 (dd, J=11.2,2.9 Hz, 1H), 3.40 (s, 1H), 2.99 (s, 1H), 2.92
—2.79 (m, 2H),, 2.14 — 2.11 (m, 1H), 1.97 — 1.89 (m, 1H), 1.82 (s, 3H), 1.60 (s, 3H).
13C {'H} NMR (101 MHz, Chloroform-d) & 146.7, 142.4, 128.6, 127.9, 127.2, 126.8,
125.1, 122.3, 121.5, 117.6, 75.3, 60.1, 26.8, 24.6, 22.2, 16.7. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 12.990 min (major), trz = 19.772 min (minor). HRMS (ESI): calculated
for C13H22NO [M+H]" 268.1696, found 268.1705.

(S,R)-2I
Chemical Formula: C4gH,1NO
Exact Mass: 267.1623

(8)-1-((R)-8-methyl-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-2h)

Colorless liquid, 0.3 mmol scale, 37.9 mg, 47% yield, 65% ee, [a]» = +4.6 (c 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.27; '"H NMR (400 MHz, Chloroform-d) & 7.52 (d,
J=172Hz, 2H), 7.38 (t,J=7.6 Hz, 2H), 7.30 (d, /= 7.2 Hz, 1H), 6.87 (d, J=7.2 Hz,
1H), 6.82 (d, J=7.6 Hz, 1H), 6.58 (t,J = 7.2 Hz, 1H), 3.79 (s, 1H), 3.50 (dd, J = 10.8,
3.2 Hz, 1H), 2.82 — 2.65 (m, 2H), 2.48 (s, 1H), 2.06 (s, 3H), 1.81 — 1.75 (m, 1H)), 1.69
(s,3H), 1.61 —1.57 (m, 1H)). 3C {'H} NMR (101 MHz, Chloroform-d) § 144.9, 142 .4,
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128.2,127.9,127.1,126.9, 125.5,122.2,121.6,117.3,75.5, 60.8, 27.0,26.2,22.8, 17.1.
HPLC analysis: The enantiomeric excess was determined by HPLC on Daicel
Chiralpak OD-3 Column (hexane/isopropanol = 96/4, flow rate = 1.0 mL/min, T =
25 °C, UV detection at A =254 nm), tr1 = 15.526 min (major), tro= 16.921 min (minor).
HRMS (ESI): calculated for CisH22NO [M+H]" 268.1696, found 268.1701.

MeO
mph

H < OH
(R,R)-2m
Chemical Formula: C1gH21NO>
Exact Mass: 283.1572

(R)-1-((R)-6-methoxy-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((R,R)-2m)
Colorless liquid, 0.3 mmol scale, 41.5 mg, 49% yield, >99% ee, [a]» = -11.3 (c 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.28; "TH NMR (400 MHz, Chloroform-d) & 7.51 (d,
J=72Hz 2H), 7.39 (t, J=7.6 Hz, 2H), 7.30 (t, /= 7.2 Hz, 1H), 6.56 — 6.52 (m, 2H),
6.33 (d, /J=8.4 Hz, 1H), 3.71 (s, 3H), 3.58 (dd, J=11.2, 2.8 Hz, 1H), 3.31 (s, 1H), 3.09
(s, 1H), 2.93 — 2.75 (m, 2H), 2.17 — 2.11 (m, 1H), 1.97 — 1.87 (m, 1H)), 1.53 (s, 3H).
13C {'H} NMR (101 MHz, Chloroform-d) & 152.5, 146.9, 138.3, 128.6, 127.1, 125.1,
123.3, 116.4, 114.3, 112.9, 75.1, 59.8, 55.8, 26.9, 25.3, 22.4. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-H Column
(hexane/isopropanol = 96/4, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr = 25.537 min. HRMS (ESI): calculated for Ci1sH»NO, [M+H]" 284.1645,
found 286.1650.

MeO
K Ph
N 2
H 46H
(S,R)-2m

Chemical Formula: C1gH,1NO,
Exact Mass: 283.1572

(S)-1-((R)-6-methoxy-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-2m)
Colorless liquid, 0.3 mmol scale, 40.9 mg, 48% yield, 96% ee, [a]» = +24.0 (c 0.1,
CHCI); TLC: PE/EA=10/1, R¢=0.23; 'H NMR (400 MHz, Chloroform-d) 5 7.48 (d,J= 7.2 Hz,
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2H), 7.37 (t, J = 7.6 Hz, 2H), 7.29 (d, J = 7.2 Hz, 1H), 6.61 (dd, J = 8.8, 2.8 Hz, 1H), 6.55 — 6.53 (m,
2H), 3.71 (s, 3H), 3.42 (dd, J = 10.0, 34.0 Hz, 1H), 2.79 — 2.48 (m, 4H), 1.64 (s, 3H), 1.63 — 1.56 (m,
2H). 13C {{H} NMR (101 MHz, Chloroform-d) & 152.5, 145.0, 138.3, 128.2, 127.0, 125.3, 123.8,
116.5, 114.2, 112.9, 75.1, 60.7, 55.8,27.0, 26.9, 22.9. HPL.C analysis: The enantiomeric excess
was determined by HPLC on Daicel Chiralpak AD-H Column (hexane/isopropanol =
96/4, flow rate = 0.8 mL/min, T =25 °C, UV detection at A = 254 nm), tr1 = 28.991 min
(minor), trz = 36.665 min (major). HRMS (ESI): calculated for Ci1sH22NO, [M+H]"

F
- Ph
H ~

~ OH
(R,R)-2n
Chemical Formula: C47H.gFNO
Exact Mass: 271.1372

284.1645, found 286.1643.

(R)-1-((R)-6-fluoro-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((R,R)-
2n)

Colorless liquid, 0.2 mmol scale, 25.6 mg, 47% yield, 91% ee, [a]» = -11.9 (¢ 0.1,
CHCls); TLC: PE/EA=10/1, R¢= 0.29; 'TH NMR (400 MHz, Chloroform-d) & 7.50 (d,
J=17.2 Hz, 2H), 7.40 (t, J=7.6 Hz, 2H), 7.31 (t, J= 7.3 Hz, 1H), 6.70 — 6.62 (m, 2H),
6.31 (dd, J = 8.4, 4.8 Hz, 1H), 3.59 (dd, J = 10.8, 2.8 Hz, 1H), 3.48 (s, 1H), 2.95 (s,
1H), 2.90 — 2.86 (m, 1H), 2.78 — 2.74 (m, 1H), 2.13 — 2.10 (m, 1H), 1.96 — 1.82 (m,
1H), 1.54 (s, 3H). 3C {'"H} NMR *C NMR (101 MHz, Chloroform-d) § 156.0 (d, J =
236.0 Hz), 146.6, 140.5 (d, J=2.0 Hz), 128.6, 127.3,125.2, 123.4 (d,J= 6.8 Hz), 116.0
(d, J=7.6 Hz), 115.3, 115.0, 113.4, 113.2, 75.2, 59.7, 26.7, 25.0, 22.1. F {H}NMR
(376 MHz, Chloroform-d) ¢ -126.9. HPLC analysis: The enantiomeric excess was
determined by HPLC on Daicel Chiralpak OD-3 Column (hexane/isopropanol = 90/10,
flow rate = 0.8 mL/min, T =25 °C, UV detection at A =254 nm), tr1 = 9.306 min (minor),
tro= 11.001 min (major). HRMS (ESI): calculated for C17H;oFNO [M+H]" 272.1445,
found 272.1443.
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(S,R)-2n
Chemical Formula: C47H4gFNO
Exact Mass: 271.1372

(8)-1-((R)-6-fluoro-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-2n)
Colorless liquid, 0.2 mmol scale, 26.0 mg, 48% yield, 99% ee, [a]s = +20.0 (c 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.28; "TH NMR (400 MHz, Chloroform-d) & 7.48 (d,
J=72Hz, 2H), 7.38 (t,J = 7.6 Hz, 2H), 7.29 (t, /= 7.2 Hz, 1H), 6.72 — 6.64 (m, 2H),
6.48 (dd, J=8.4,4.8 Hz, 1H), 3.91 (s, 1H), 3.43 (dd, /= 10.4, 2.8 Hz, 1H), 2.77 - 2.59
(m, 2H), 2.57 (s, 1H), 1.72 — 1.68 (m, 1H), 1.65 (s, 3H), 1.61 — 1.52 (m, 1H). 1*C {H}
NMR (101 MHz, Chloroform-d) 6 155.9 (d, J=235.9 Hz), 144.8, 140.6 (d, J=2.0 Hz),
128.2,127.1, 125.4, 123.7 (d, J= 6.8 Hz), 116.0 (d, J= 7.7 Hz), 115.3, 115.1, 113.4,
113.2,75.2, 60.6, 26.8, 26.6, 22.7. YF {{H} NMR (376 MHz, Chloroform-d) & -127.1.
HPLC analysis: The enantiomeric excess was determined by HPLC on Daicel
Chiralpak OD-3 Column (hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T =
25 °C, UV detection at A = 254 nm), tr1 = 12.163 min (major), tro= 14.230 min (minor).
HRMS (ESI): calculated for C17H19FNO [M+H]" 272.1445, found 272.1449.

H ~

F ~ OH

(R,R)-20
Chemical Formula: C47H4gFNO
Exact Mass: 271.1372

(R)-1-((R)-8-fluoro-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((R,R)-20)
Colorless liquid, 0.3 mmol scale, 37.2 mg, 46% yield, 99% ee, [a]5» = -3.5 (c 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.33; TH NMR (400 MHz, Chloroform-d) & 7.52 (d,
J=72Hz 2H), 741 (t, J=7.6 Hz, 2H), 7.32 (t, J= 7.2 Hz, 1H), 6.78 — 6.73 (m, 2H),
6.57 - 6.52 (m, 1H), 3.88 (s, 1H), 3.60 (dd, J=11.2, 1.6 Hz, 1H), 2.91 — 2.79 (m, 3H),
2.11 — 2.05 (m, 1H), 1.95 — 1.85 (m, 1H), 1.59 (s, 3H). 3C {'H} NMR (101 MHz,
Chloroform-d) 6 151.3 (d, J=239.8 Hz), 146.3, 133.0 (d, /= 11.9 Hz) 128.62, 127.36,
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125.19,124.2 (d, J=3.3 Hz), 124.0 (d, /=29 Hz), 116.9(d,J=7.6 Hz), 1123 (d,J
= 18.3 Hz), 59.3, 26.4, 26.3, 24.6, 22.2. °F {'H} NMR (376 MHz, Chloroform-d) & -
137.4. HPLC analysis: The enantiomeric excess was determined by HPLC on Daicel
Chiralpak OD-3 Column (hexane/isopropanol = 95/5, flow rate = 1.0 mL/min, T =
25 °C, UV detection at A =254 nm), tr1 = 9.563 min (major), tr2 = 15.354 min (minor).
HRMS (ESI): calculated for C17H19FNO [M+H]" 272.1445, found 272.1449.

(S,R)-20
Chemical Formula: C47HgFNO
Exact Mass: 271.1372

(8)-1-((R)-8-fluoro-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-20)
Colorless liquid, 0.3 mmol scale, 36.7 mg, 45% yield, 96% ee, [a]s = +25.5 (¢ 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.31; "TH NMR (400 MHz, Chloroform-d) & 7.51 (d,
J=28.0 Hz, 2H), 7.39 (t, J = 7.6 Hz, 2H), 7.30 (t, /= 7.2 Hz, 1H), 6.80 (dd, /= 11.8,
7.6 Hz, 1H), 6.72 (d, J= 7.6 Hz, 1H), 6.57 — 6.51 (m, 1H), 4.23 (s, 1H), 3.48 (dd, J =
10.4, 3.2 Hz, 1H), 2.75 -2.68 (m, 2H), 2.47 (s, 1H), 1.78 — 1.71 (m, 1H), 1.69 (s, 3H),
1.65 — 1.55 (m, 1H). 3C {'H} NMR (101 MHz, Chloroform-d) & 151.3 (d, J = 239.3
Hz), 144.6, 1329 (d,J=11.9 Hz), 128.2, 127.2, 125.5, 124.4 (d, J= 3.2 Hz), 124.0 (d,
J=29 Hz), 116.6 (d, J =7.6 239.3 Hz), 112.3 (d, /= 18.4 Hz), 59.8, 26.6, 26.3, 26.3,
22.7. ¥F {{H} NMR (376 MHz, Chloroform-d) § -137.7. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 95/5, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 11.970 min (minor), tro= 13.408 min (major). HRMS (ESI): calculated
for C17H19FNO [M+H]" 272.1445, found 272.1451.

H ~

~ OH
(RR)-2p
Chemical Formula: C47HgCINO
Exact Mass: 287.1077

(R)-1-((R)-7-chloro-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((R,R)-2p)

S38



White solid, 0.2 mmol scale, 27.1 mg, 47% yield, 98% ee, [a]ys =-260.0 (c 0.1, CHCl3);
TLC: PE/EA=10/1, R¢= 0.24; '"H NMR (400 MHz, Chloroform-d) & 7.49 (d, J = 7.6
Hz,2H), 7.41 (t,J=7.6 Hz, 2H), 7.32 (t,J=7.2 Hz, 1H), 6.85 (d, /= 8.0 Hz, 1H), 6.58
(d, J=8.0 Hz, 1H), 6.38 (s, 1H), 3.72 (s, 1H), 3.60 (dd, J = 10.8, 2.8 Hz, 1H), 2.78—
2.74 (m, 2H), 2.71 (s, 1H), 2.08— 2.04 (m, 1H), 1.88 — 1.82 (m, 1H), 1.54 (s, 3H). 13C
{'"H} NMR (101 MHz, Chloroform-d) 4 146.2, 145.6, 132.0, 129.9, 128.7, 127.4, 125.2,
120.3, 117.8, 114.6, 75.4, 59.5, 26.1, 24.7, 22.2. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 96/4, flow rate = 0.6 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 25.259 min (major), trz = 35.366 min (minor). HRMS (ESI): calculated
for C17H19CINO [M+H]" 288.1150, found 288.1147.

At Ph
Cl N' o
H 4 oH
(S,R)-2p

Chemical Formula: C47H4gCINO
Exact Mass: 287.1077

(8)-1-((R)-7-chloro-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-2p)
Colorless liquid, 0.2 mmol scale,27.7 mg, 48% yield, 89% ee, [a]s = +257.2 (c 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.23; '"H NMR (400 MHz, Chloroform-d) & 7.48 (d,
J=28.0Hz, 2H), 7.38 (t, /= 7.6 Hz, 2H), 7.30 (t, /= 7.6 Hz, 1H), 6.81 (d, J = 8.0 Hz,
1H), 6.56 (d, J=8.0 Hz, 1H), 6.51 (s, 1H), 4.11 (s, 1H) 3.46 (dd, /= 10.4, 3.2 Hz, 1H),
2.71 —2.60 (m, 2H), 2.31 (s, 1H), 1.81 — 1.75 (m, 1H), 1.66 (s, 3H), 1.57 — 1.47 (m,
1H). 13C {'H} NMR (101 MHz, Chloroform-d) & 144.6, 144.5, 131.9, 129.9, 128.3,
127.3, 125.6, 120.4, 117.4, 114.4, 75.4, 60.2, 26.3, 26.2, 22.8. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 96/4, flow rate = 0.6 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 43.669 min (minor), tro = 54.625 min (major). HRMS (ESI): calculated
for C17H19CINO [M+H]" 288.1150, found 288.1149.
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Br.
Ph
m

H <0oH

(RR)-2q
Chemical Formula: C47H1gBrNO
Exact Mass: 331.0572

(R)-1-((R)-6-bromo-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-o0l ((R,R)-2q)
Colorless liquid, 0.2 mmol scale, 31.8 mg, 48% yield, 98% ee, [a]s = -23.1 (¢ 0.1,
CHCIl3); TLC: PE:EA=10/1, R¢= 0.27; '"H NMR (400 MHz, Chloroform-d) & 7.50 (dd,
J=28.4,1.2 Hz, 2H), 7.40 (t,J=7.6 Hz, 2H), 7.31 (t, J= 7.2 Hz, 1H), 7.06 (s, 1H), 7.00
(dd, J=8.4,2.0 Hz, 1H), 6.27 (d, /= 8.4 Hz, 1H), 3.66 (s, 1H), 3.59 (dd, J=10.8, 2.8
Hz, 1H), 2.86 — 2.69 (m, 2H),2.74 (s, 1H), 2.09 — 2.03 (m, 1H), 1.90 — 1.79 (m, 1H),
1.54 (s, 3H). 3C {'"H} NMR (101 MHz, Chloroform-d) & 146.3, 143.6, 131.4, 129.4,
128.7, 127.4, 125.2, 124.0, 116.6, 109.5, 75.4, 59.6, 26.4, 24.8, 22.0. HPLC analysis:
The enantiomeric excess was determined by HPLC on Daicel Chiralpak AD-3 Column
(hexane/isopropanol = 90/10, flow rate = 1.0 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 19.705min (minor), trz = 25.981 min (minor). HRMS (ESI): calculated

for C17H19BrNO [M+H]Jr 332.0645, found 332.0647.
Br.

(SR)-2q
Chemical Formula: C47H1gBrNO
Exact Mass: 331.0572

(8)-1-((R)-6-bromo-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-2q)
White solid, 0.2 mmol scale, 30.4 mg, 46% yield, 98% ee, [a]> = +7.6 (¢ 0.1, CHCl);
TLC: PE:EA=10/1, R¢= 0.20; '"H NMR (400 MHz, Chloroform-d) § 7.51 — 7.45 (m,
2H), 7.37 (t,J= 7.6 Hz, 2H), 7.29 (t, J= 7.2 Hz, 1H), 7.03 (d, /= 7.6 Hz, 2H), 6.41 (d,
J=28.4 Hz, 1H), 4.06 (s, 1H), 3.45 (dd, /=10.4, 2.8 Hz, 1H), 2.74 — 2.58 (m, 2H), 2.37
(s, 1H), 1.77 — 1.65 (m, 1H), 1.65 (s, 3H), 1.57 — 1.47 (m, 1H). 3C {'"H} NMR (101
MHz, Chloroform-d) 6 144.5, 143.6, 131.4, 129.4, 128.3, 127.2, 125.5, 124.2, 116.5,
109.3, 75.4, 60.4, 26.5, 26.4, 22.6. HPLC analysis: The enantiomeric excess was
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determined by HPLC on Daicel Chiralpak AD-3 Column (hexane/isopropanol = 90/10,
flow rate = 1.0 mL/min, T = 25 °C, UV detection at A = 254 nm), tr1 = 23.151 min
(major), trz = 24.187 min (minor). HRMS (ESI): calculated for C;7H;9BrNO [M+H]"

H ~

~ OH
(R,R)-2r
Chemical Formula: C17HgBrNO
Exact Mass: 331.0572

332.0645, found 332.0637.

(R)-1-((R)-7-bromo-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((R,R)-2r)
Colorless liquid, 0.2 mmol scale, 29.8 mg, 45% yield, 98% ee, [a] = -0.8 (¢ 0.1,
CHCI3); TLC: PE/EA=10/1, R¢= 0.29; "H NMR (400 MHz, Chloroform-d) § 7.50 (d,
J=17.2Hz, 2H), 7.40 (t, J=7.6 Hz, 2H), 7.31 (t, /= 7.2 Hz, 1H), 7.06 (s, 1H), 7.00 (d,
J=10.6 Hz, 1H), 6.27 (d, J = 8.4 Hz, 1H), 3.66 (s, 1H), 3.59 (dd, /= 10.8, 2.8 Hz, 1H),
2.90 — 2.74 (m, 2H), 2.74 (s, 1H), 2.08 — 2.03 (m, 1H), 1.92 — 1.78 (m, 1H), 1.54 (s,
3H). 3C {'H} NMR (101 MHz, Chloroform-d) & 146.3, 143.6, 131.4, 129.4, 128.7,
127.4, 125.2, 124.0, 116.6, 109.5, 75.4, 59.6, 26.4, 24.8, 22.0. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 10.608 min (major), tr2 = 12.981 min (minor). HRMS (ESI): calculated
for C17H19BrNO [M+H]" 332.0645, found 332.0639.

«~_ _Ph

Br N 1
H OH

(S,R)-2r
Chemical Formula: C17H1gBrNO
Exact Mass: 331.0572
(8)-1-((R)-7-bromo-1,2,3,4-tetrahydroquinolin-2-yl)-1-phenylethan-1-ol ((S,R)-2r)
Colorless liquid, 0.2 mmol scale, 31.2 mg, 47% yield, 93% ee, [a]s = +10.4 (c 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.24; "TH NMR (400 MHz, Chloroform-d) & 7.47 (d,
J=28.0Hz, 2H), 7.37 (t, J= 7.6 Hz, 2H), 7.29 (t, /= 7.2 Hz, 1H), 7.03 (d, /= 7.6 Hz,
2H), 6.41 (d, J= 8.4 Hz, 1H), 4.05 (s, 1H), 3.45 (dd, /= 10.4, 2.8 Hz, 1H), 2.70 — 2.59
(m, 2H), 2.36 (s, 1H), 1.77 — 1.71 (m, 1H), 1.65 (s, 3H), 1.56 — 1.48 (m, 1H). 1*C {'H}
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NMR (101 MHz, Chloroform-d) 6 144.5, 143.6, 131.4, 129.4, 128.3, 127.2, 125.5,
124.2, 116.5, 109.3, 75.3, 60.4, 26.5, 26.4, 22.6. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 13.309 min (minor), tro= 15.905 min (major). HRMS (ESI): calculated
for C17H19BrNO [M+H]" 332.0645, found 332.0638.

N Ph
H EtoH
(R,R)-2s

Chemical Formula: C4gH21NO
Exact Mass: 267.1623

(R)-1-phenyl-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)propan-1-ol ((R,R)-2s)
Colorless liquid, 0.2 mmol scale, 25.2 mg, 47% yield, 98% ee, [a]s = -34.2 (¢ 0.1,
CHCI3); TLC: PE/EA=10/1, R¢= 0.40; '"H NMR (400 MHz, Chloroform-d) & 7.48 (d,
J=172Hz, 2H), 7.41 (t,J= 7.6 Hz, 2H), 7.31 (t, /= 7.2 Hz, 1H), 6.97 (d, /= 7.2 Hz,
1H), 6.92 (t, J= 7.6 Hz, 1H), 6.65 (t, J= 7.2 Hz, 1H), 6.35 (d, J = 8.0 Hz, 1H), 3.68
(dd, J=10.8, 2.8 Hz, 1H), 3.40 (s, 1H), 2.98 (s, 1H), 2.96 — 2.77 (m, 2H), 2.24 — 2.18
(m, 1H), 2.05 — 1.94 (m, 2H), 1.83 — 1.76 (m, 1H), 0.69 (t, J = 7.2 Hz, 3H). 3C {'H}
NMR (101 MHz, Chloroform-d) 6 144.5, 144.2, 129.1, 128.5, 127.1, 126.7, 126.0,
122.2,118.3,115.4,77.9, 59.4, 30.1, 26.6, 22.1, 7.8. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 8.980 min (minor), tro = 9.556 min (major). HRMS (ESI): calculated
for C13H22NO [M+H]" 268.1696, found 268.1700.

Ph
Et OH

(S,R)-2s
Chemical Formula: C4gH;4NO
Exact Mass: 267.1623

N
H

(S)-1-phenyl-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)propan-1-ol ((S,R)-2s)
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Colorless liquid, 0.2 mmol scale, 24.8 mg, 47% yield, 99% ee, [a]» = +12.7 (c 0.1,
CHCIl3); TLC: PE/EA=10/1, R¢= 0.33; "H NMR (400 MHz, Chloroform-d) & 7.42 (d,
J=17.2Hz,2H), 7.37 (t,J=7.6 Hz, 2H), 7.30 — 7.25 (m, 1H), 7.00 (t, /= 7.6 Hz, 1H),
6.93 (d, J=7.2 Hz, 1H), 6.70 — 6.58 (m, 2H), 4.15 (s, 1H), 3.53 (dd, /= 10.2, 3.2 Hz,
1H), 2.73 — 2.60 (m, 2H), 2.56 (s, 1H), 2.02 — 1.91 (m, 2H), 1.66 — 1.50 (m, 2H), 0.77
(t, J = 7.2 Hz, 3H). 13C {'H} NMR (101 MHz, Chloroform-d) § 144.4, 142.3, 129.1,
128.1,126.8,126.7, 125.9,122.7,118.2, 115.5, 78.0, 60.1, 31.9, 26.5, 22.9, 7.8. HPLC
analysis: The enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-
3 Column (hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T = 25 °C, UV
detection at A = 254 nm), tr1 = 13.477 min (minor), tro = 17.261 min (major). HRMS
(ESI): calculated for C1sH2NO [M+H]" 268.1696, found 268.1690.

__Ph
N
Hrgy OH

(RR)-2t

Chemical Formula: C5gHo5NO
Exact Mass: 295.1936

(R)-1-phenyl-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)pentan-1-ol ((R,R)-2t)

White solid, 0.2 mmol scale, 26.0 mg, 44% yield, 98% ee, [a]» =-7.8 (¢ 0.1, CHCl3);
TLC: PE:EA=5/1, R¢=0.17; '"H NMR (400 MHz, Chloroform-d) & 7.47 (d, J= 7.2 Hz,
2H), 7.40 (t, J= 7.6 Hz, 2H), 7.30 (t, /= 7.2 Hz, 1H), 6.96 (d, /= 7.2 Hz, 1H), 6.91 (4,
J=7.6 Hz, 1H), 6.64 (t,J= 7.2 Hz, 1H), 6.34 (d, /= 8.0 Hz, 1H), 3.65 (dd, J = 10.8,
2.8 Hz, 1H), 3.38 (s, 1H), 2.96 (s, 1H), 2.90 — 2.78 (m, 2H), 2.25 - 2.19 (m, 1H), 2.01
—~1.91 (m, 2H), 1.80 — 1.72 (m, 1H), 1.27 — 1.19 (m, 3H), 0.82 — 0.79 (m, 4H). 13C {'H}
NMR (101 MHz, Chloroform-d) 6 144.6, 144.5, 129.0, 128.5, 127.0, 126.7, 125.9,
122.2,118.3, 115.4, 77.6, 59.6, 37.2, 26.6, 25.6, 23.2, 22.1, 14.0. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 6.638 min (minor), trz = 7.578 min (major). HRMS (ESI): calculated
for C20H26NO [M+H]" 296.2009, found 296.2015.
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(S,R)-2t
Chemical Formula: CygH5NO
Exact Mass: 295.1936

(S)-1-phenyl-1-((R)-1,2,3,4-tetrahydroquinolin-2-yl)pentan-1-ol ((S,R)-2t)

White solid, 0.2 mmol scale, 26.6 mg, 44% yield, 99% ee, [a]> = +8.3 (¢ 0.1, CHCL);
TLC: PE:EA=5/1,R¢=0.15; "TH NMR (400 MHz, Chloroform-d) § 7.42 (d, J=7.2 Hz,
2H), 7.36 (t,J = 7.6 Hz, 2H), 7.28 — 7.24 (m, 1H), 7.00 (t, /= 7.6 Hz, 1H), 6.92 (d, J =
7.6 Hz, 1H), 6.67 — 6.61 (m, 2H), 4.15 (s, 1H), 3.50 (dd, J = 10.0, 3.6 Hz, 1H), 2.72 —
2.60 (m, 2H), 2.56 (s, 1H), 2.03 — 1.93 (m, 1H), 1.89 — 1.82 (m, 1H), 1.64 — 1.47 (m,
3H), 1.38 — 1.29 (m, 3H), 1.00 — 0.92 (m, 1H), 0.84 (t, /= 7.2 Hz, 3H). 3C {{H} NMR
(101 MHz, Chloroform-d) 6 144.4, 142.8, 129.0, 128.1, 126.8, 126.6, 125.7, 122.7,
118.2, 115.5, 77.7, 60.3, 39.2, 26.5, 25.6, 23.2, 22.8, 14.0. HPLC analysis: The
enantiomeric excess was determined by HPLC on Daicel Chiralpak OD-3 Column
(hexane/isopropanol = 90/10, flow rate = 0.8 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 8.643 min (major), tr2 = 9.979 min (minor). HRMS (ESI): calculated
for C20H26NO [M+H]" 296.2009, found 296.2008.

*
*

N X
H /7 oH
Chemical Formula: C13H{7NO
Exact Mass: 203.1310

2-(1,2,3,4-tetrahydroquinolin-2-yl)but-3-en-2-ol (2u-A)

Colorless liquid, 0.2 mmol scale, 18.6 mg, 46% yield, 98% ee, [a]» = -23.1 (c 0.1,
CHCl); TLC: PE:EA=10/1, R¢= 0.29; '"H NMR (400 MHz, Chloroform-d) § 6.97 (d,
J=17.6 Hz, 2H), 6.65 (t, /= 7.2 Hz, 1H), 6.53 (d, /= 8.0 Hz, 1H), 5.92 (dd, J=17.2,
10.4 Hz, 1H), 5.45 (d, /= 17.2 Hz, 1H), 5.25 (d, /= 10.8 Hz, 1H), 4.02 (s, 1H), 3.19
(dd,J=11.2,2.8 Hz, 1H), 2.89 — 2.74 (m, 2H), 2.34 (s, 1H), 2.06 (d, /= 12.8 Hz, 1H),
1.83 — 1.74 (m, 1H), 1.30 (s, 3H). 3C {'H} NMR (101 MHz, Chloroform-d) & 144.6,
143.8, 129.0, 126.8, 121.8, 117.8, 114.9, 114.2, 74.2, 58.0, 26.6, 22.6, 22.1. HPLC
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analysis: The enantiomeric excess was determined by HPLC on Phenomenex
Chiralpak NQ-2 Column (hexane/isopropanol = 90/10, flow rate = 0.5 mL/min, T =
25 °C, UV detection at A = 254 nm), tr1 = 8.257 min (major), trz = 10.156 min (minor).
HRMS (ESI): calculated for C13Hi;sNO [M+H]" 204.1383, found 204.1383.

*
*

N X
H OH

Chemical Formula: C13H47NO
Exact Mass: 203.1310

2-(1,2,3,4-tetrahydroquinolin-2-yl)but-3-en-2-ol (2u-B)

Colorless liquid, 0.2 mmol scale, 17.8 mg, 43% yield, 97% ee, [a]s = +18.3 (¢ 0.1,
CHCI3); TLC: PE:EA=10/1, R¢= 0.21; '"H NMR (400 MHz, Chloroform-d) & 6.96 (q,
J=7.2Hz, 2H), 6.63 - 6.52 (m, 2H), 6.01 (dd, /= 17.2,10.8 Hz, 1H), 5.34 (d,J=17.2
Hz, 1H), 5.21 (d, J=10.8 Hz, 1H), 4.27 (s, 1H), 3.28 (d, /= 13.6 Hz, 1H), 2.88 —2.70
(m, 2H), 2.05 — 1.95 (m, 1H), 1.82 (s, 1H), 1.69 — 1.58 (m, 1H), 1.38 (s, 3H). 1*C {H}
NMR (101 MHz, Chloroform-d) 6 145.8, 141.0, 128.9, 126.8, 121.5, 117.3, 114.8,
114.5, 74.9, 59.7, 26.8, 24.7, 23.3. HPLC analysis: The enantiomeric excess was
determined by HPLC on Phenomenex Chiralpak NQ-2 Column (hexane/isopropanol =
90/10, flow rate = 0.5 mL/min, T =25 °C, UV detection at A =254 nm), tr1 = 9.123 min
(major), trz = 9.977 min (minor). HRMS (ESI): calculated for Ci3H;sNO [M+H]*

- Ph
%
H

Me OMe

Chemical Formula: C4gH24NO
Exact Mass: 267.1623

2v

204.1383, found 204.1388.

(2R)-2-(1-methoxy-1-phenylethyl)-1,2,3,4-tetrahydroquinoline (2v)

Colorless liquid, 0.2 mmol scale, 51.3 mg, 96% yield (mixture), dr: 1/1; 99% ee or 87%
ee of each isomer, TLC: PE/EA= 40/1, R¢= 0.23; 'H NMR (400 MHz, Chloroform-d)
07.47—-17.39 (m, 8H), 7.37 - 7.30 (m, 2H), 7.01 (t, /= 6.8 Hz, 1H), 6.92 (d, /= 7.2 Hz,
3H), 6.62— 6.56 (m, 3H), 6.36 (d, J = 7.2 Hz, 1H), 3.49 — 3.42 (m, 2H), 3.15 (s, 3H),
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3.10(s,3H), 2.91 - 2.82 (m, 1H), 2.72 — 2.59 (m, 3H), 2.23 — 2.17(m, 1H), 1.65 (s, 3H),
1.61 (s, 3H), 1.59 —1.50 (m, 3H), 1.40 — 1.34 (m, 1H). 3C {{H} NMR (101 MHz,
Chloroform-d) 6 145.2, 144.9, 142.4, 141.7, 129.0, 128.9, 128.3, 128.3, 127.6, 127.6,
127.4,127.2,126.8, 126.62, 121.7, 121.3, 117.0, 116.6, 114.5, 114.1, 82.2, 80.9, 61.6,
61.0,50.3, 50.3,27.11, 27.1, 23.5, 23.3, 17.5, 14.5. HPLC analysis: The enantiomeric
excess was determined by HPLC on Daicel Chiralpak AD-3 Column
(hexane/isopropanol = 96/4, flow rate = 0.5 mL/min, T = 25 °C, UV detection at A =
254 nm), tr1 = 8.763 min, trz = 10.387 min. HRMS (ESI): calculated for CisH22NO
[M+H]" 268.1696, found 268.1696 or 268.1705.
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4. Synthetic Applications

4.1 Gram-scale reaction of 1

X
standard conditions Ph Ph
> X + -
N/ Ph N\ > N\ 5

OH H < oH OH
rac-1 (R,R)-2a (S,R)-2a
1.00 g, 4 mmol 46% vyield, 97% ee 43% yield, 95% ee

Under nitrogen atmosphere, substrate 1 (1.00 g, 4 mmol, 1.0 equiv.) and cat.5 (23.1
mg, 0.04 mmol, 1 mol%) were added to a 100 mL round-bottom flask. TFE (8 mL) and
H20 (8 mL) were sequentially introduced via syringe, followed by the dropwise
addition of HCOOH (1.5 mL, 40 mmol, 10.0 equiv.). The reaction was stirred at room
temperature for 24 hours. Upon reaction completion, the mixture was diluted with ethyl
acetate (40 mL) and water (40 mL). The organic phases were washed with saturated
aqueous NaHCO3; solution (30 mL) and then saturated NaCl solution (80 mL). The
organic phase was dried over anhydrous Na;SOs, filtered and concentrated under
reduced pressure. The crude mixture was purified by silica-gel column chromatography
(PE/EA = 10/1) to give the desired compound (R,R)-2a as a white solid in 46% yield
with 97% ee, and (S,R)-2a as a colorless liquid in 43% yield with 95% ee.

4.2 Synthesis of optically pure enantiomer of 1

X
o DDAQ (2.1 equiv) o
NS o N7

=
H <SoH toluene, Ny, 100 °C S OH
(R R)-2a (R)-1a
0.5 mmol, 98% ee 98% vyield, 98% ee

Under nitrogen atmosphere, 2,3-dichloro-5,6-dicyano-1,4-benzoquinone (DDQ,
238.9 mg, 1.1 mmol, 2.1 equiv.) was added to a solution of (R,R)-2a (125.9, 0.5 mmol,
1.0 equiv.) in 4 mL toluene. And then the reaction mixture was stirred overnight at
100 °C. After the reaction was cooled to room temperature, the reaction was quenched
by slow addition of water. The mixture was diluted and extracted with ethyl acetate (10
mL). Then the combined organic extracts were washed with saturated NaCl solution
(20 mL), dried over anhydrous Na>SQOgs, filtered and concentrated under reduced
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pressure. The crude mixture was purified by silica-gel column chromatography (PE/EA
= 20/1) to give the desired compound (R)-1a as a white solid in 98% yield with 98%

cc.
X
~L__ph
< OH

(R)-1a
Chemical Formula: C47H5NO
Exact Mass: 249.1154

N

(R)-1-phenyl-1-(quinolin-2-yl)ethan-1-o0l (R)-1a

White solid, 0.5 mmol scale, 121.3 mg, 98% vyield, 98% ee, [a]» = -173.1 (¢ 0.5,
CHCIl3). TLC: PE/EA=10/1, R¢= 0.2; HPLC analysis: The enantiomeric excess was
determined by HPLC on Daicel Chiralpak AD-H Column (hexane/isopropanol = 96/4,
flow rate = 1.0 mL/min, T = 25 °C, UV detection at A = 254 nm), tr1 = 19.006 min

(major), tro = 22.065 min (minor).

X
= Ph
N —/
OH
(S)-1a

Chemical Formula: C47H5NO
Exact Mass: 249.1154

(S)-1-phenyl-1-(quinolin-2-yl)ethan-1-ol (5)-1a

From (S,R)-2a (95% ee). White solid, 0.2 mmol scale, 48.3 mg, 97% yield, 95% ee, [a]
» =+286.2 (¢ 0.5, CHCIl3); HPLC analysis: The enantiomeric excess was determined
by HPLC on Daicel Chiralpak AD-H Column (hexane/isopropanol = 96/4, flow rate =
1.0 mL/min, T =25 °C, UV detection at A = 254 nm), tr1 = 19.134 min (minor), tra =

22.153 min (major).

4.3 Synthesis of medium-sized ring compound 3

K,CO SN
mPh N 273 - N Ph
N* 3 5 CH4CN, Ny, 90 °C H\O)

H <OH
(RR)-2a 3
97% ee 48% vyield, 96% ee

According to the reported literature:®! A Schlenk tube was charged with (R,R)-2a
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(50.6 mg, 0.2 mmol, 1.0 equiv.), 1, 6-diiodihexane (135.2 mg, 0.4 mmol, 2.0 equiv.)
and potassium carbonate (K>COs3, 30.4 mg, 0.22 mmol, 1.1 equiv.) and CH3CN (4 mL).
The mixture was allowed to reflux at 90 °C in an oil bath for 36 h. After the stirring
stopped, the reaction mixtures were quenched with saturated ammonium chloride and
extracted with ethyl acetate. The combined organic layers were dried over anhydrous
NaSOq, filtered and concentrated in vacuum. The crude residue was purified by
column chromatography on silica gel (PE/EA = 10/1), affording the target compound 3
as yellow oil in 48% yield (321.8 mg) with 96% ee.

N N"Ph
KKOJ
3

Chemical Formula: Co3HogNO
Exact Mass: 335.2249

(8R,8aR)-8-methyl-8-phenyl-1,2,3.4,5,6,8,82,9,10-decahydro-[1,4]oxazecino[4,3-a]
quinoline (3)

Yellow oil, 0.2 mmol scale, 321.8 mg, 48% yield, 96% ee, [a]» =-8.9 (¢ 0.1, CHCl);
'"H NMR (400 MHz, Chloroform-d) 6 7.42 (d, J= 7.6 Hz, 2H), 7.36 (t,J = 7.6 Hz, 2H),
7.28 —7.24 (m, 1H), 7.07 (t, J= 8.0 Hz, 1H), 7.00 (d, J = 7.6 Hz, 1H), 6.66 (d, J= 8.0
Hz, 1H), 7.07 (t, J = 7.2 Hz, 1H), 3.62 (dd, J = 5.6, 3.2 Hz, 1H), 3.23 — 3.15(m, 1H),
3.11 (t,J=7.2 Hz, 2H), 3.06 — 3.01 (m, 1H), 2.65 —2.60 (m, 2H), 2.32 — 2.20 (m, 2H),
1.74 -1.67 (m, 2H), 1.51 (s, 3H), 1.32 - 1.30 (m, 2H), 1.22 - 1.19 (m, 2H), 1.07 - 1.00
(m, 2H). 13C {IH} NMR (101 MHz, Chloroform-d) & 149.0, 144.6, 129.4, 128.2, 126.89,
126.7, 125.0, 124.2, 116.6, 113.6, 77.8, 66.2, 52.6, 33.4, 30.1, 25.8, 25.4, 25.4, 24.8,
23.0, 7.0. HPLC analysis: The enantiomeric excess was determined by HPLC on
Daicel Chiralpak OD-3 Column (hexane/isopropanol = 90/10, flow rate = 1.0 mL/min,
T=25°C, UV detection at =254 nm), tr1 = 7.151 min (major), trz = 9.813 min (minor).
HRMS (ESI): calculated for Ci7H19BrNO [M+H]" 336.2322, found 336.2321.

4.4 Synthesis of tricyclic compound 4
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NEt; (4.0 equiv)
triphosgene (2.0 equiv)

-~ N‘\\ Ph
DCM, Ny, rt )/~o
0]
(S,R)-2a 4
95% ee 96% vyield, 95% ee

Under nitrogen atmosphere (S,R)-2a (50.6 mg, 0.2 mmol, 1.0 equiv.) and
triethylamine (67.5 puL, 0.8 mmol, 4 equiv.) were dissolved in 1 mL dry CH>Cl. A
solution of triphosgene (118.7 mg, 0.4 mmol, 2.0 equiv.) in 0.5 mL dry CH>Cl, was
added dropwise at 0 °C (ice bath) over a period of 15 min. Afterwards the ice bath was
removed and the reaction mixture was allowed to warm up to room temperature and
stirred for 3 h. The filtrate was washed with 10 mL H>O and the aqueous layer was
extracted with CH>Cl, (3x5 mL). The combined organic layers were dried over Na>SOs,
filtered and concentrated. The residue was purified by column chromatography

= to give the product 4 as a white solid wit 0 yie .6 mg) an. 0
PE/EA=5/1 ive th duct 4 hi lid with 96% yield (53.6 d 95%

L,

NiPh
0]

0

4
Chemical Formula: C1gH{7NO,

Exact Mass: 279.1259

ccC.

(3S,3aR)-3-methyl-3-phenyl-3,3a,4,5-tetrahydro-1H-oxazolo[3,4-a]quinolin-1-one

C))

White solid, 0.2 mmol scale, 53.6 mg, 96% yield, 95% ee, [a]5 =+308.5 (¢ 0.5, CHCI3);
TLC: PE/EA=5/1, R¢=0.21; 'H NMR (400 MHz, Chloroform-d) 6 8.28 (d, J= 8.4 Hz,

1H), 7.45 —7.30 (m, 5H), 7.00 (t, /= 8.0 Hz, 1H), 7.06 (d, /= 7.2 Hz, 1H), 7.00 (t, J =

7.2 Hz, 1H), 4.01 (dd, J =12.4, 2.8 Hz, 1H), 2.90 — 2.72 (m, 2H), 1.94 (s, 3H), 1.72 —
1.66 (m, 1H), 1.07 — 0.97 (m, 1H).3C {'H} NMR (101 MHz, Chloroform-d) § 154.2,

139.5, 135.3, 129.0, 128.5, 128.1, 127.1, 125.3, 124.7, 123.5, 118.8, 82.4, 65.0, 27.3,

27.1, 24.4. HPLC analysis: The enantiomeric excess was determined by HPLC on

Daicel Chiralpak AD-3 Column (hexane/isopropanol = 90/10, flow rate = 1.0 mL/min,
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T =25 °C, UV detection at A = 254 nm), tr1 = 13.011 min (major), tr2 = 16.972 min
(minor). HRMS (ESI): calculated for C17H;sNO [M+H]" 280.1332, found 280.1331.
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"H NMR (400 MHz, CDCI3) spectrum of 1e

—00°€

—f00°€

OMe

OH

S
s
N

A e R R
Or-r AN~~~ N~ O

OO0 O0TOO

£1 (ppm)

BC {!H} NMR (101 MHz, CDCls) spectrum of 1e

6.'8C~

1TSS~
mo.mm/
€8'9/\
mEQ
ov/L
SrZLL
AN
Lr8LL
GL8LL
0L'92h
celeLf
€521
88821 |
ve'621 %
66621 |
oV L€l ]
wm.mvi
1Z8¥L
19651
TPl

J
]

l OMe

OH

WA

£1 (ppm)

S57



"H NMR (400 MHz, CDCI;) spectrum of 1f
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F {1H} NMR (376 MHz, CDCl;) spectrum of 1f
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BC {TH} NMR (101 MHz, CDCI;) spectrum of 1h
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BC {'H} NMR (101 MHz, CDCI;) spectrum of 1i
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BC {!H} NMR (101 MHz, CDCls) spectrum of 1j
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BC {TH} NMR (101 MHz, CDCl3) spectrum of 1k
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BC {'H} NMR (101 MHz, CDCI;) spectrum of 11
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BC {TH} NMR (101 MHz, CDCl3) spectrum of 1m
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BC {TH} NMR (101 MHz, CDCI;) spectrum of 1n
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"H NMR (400 MHz, CDCI;) spectrum of 10
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F {1H} NMR (376 MHz, CDCl;) spectrum of 10
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BC {!H} NMR (101 MHz, CDCls) spectrum of 1p
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BC {IH} NMR (101 MHz, CDCl5) spectrum of 1q
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BC {TH} NMR (101 MHz, CDCl3) spectrum of 1r
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BC {'H} NMR (101 MHz, CDCI3) spectrum of 1s
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BC {'H} NMR (101 MHz, CDCI3) spectrum of 1t
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BC {TH} NMR (101 MHz, CDCI;) spectrum of 1u
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2a
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BC {'H} NMR (101 MHz, CDCl5) spectrum of (S,R)-2a
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2b
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BC {'H} NMR (101 MHz, CDCIs) spectrum of (S,R)-2b

€0’'Lec
96'¢c
@V.@NN
89°9¢

8%°09 —
6L
v2°92
oo.R\
8c'//

GL'GLL
mw.m:/
R.NNF/
LSzl
€921
06821

mo.mmr\
mo.@mr\
mw.:l\
95 il

10

10

20

30

40

50

60

70

"H NMR (400 MHz, CDCI;) spectrum of (R,R)-2¢

210

2851
898'L |
L6l |
€261
660
ozL'z
65121
ssLzy
zsLe

18T

g
¥96'C
oLo'¢
€z9°€
€v9'e
059°¢

JANA
18v'9
9059
9989
G889
(4015
Lece'L
6eC’.L
96¢°.L
olLv'.
vev'L
6LG.
€eG'.

—_—,— e —_—— N

< OH Me

ZT

A0°€r-

- H\No._‘

0L
0°¢l-

10°¢

(40"

#00°L
100 L}
L00°L
0L
200
00'Z

f1 (ppm)

S79



BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2¢
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BC {TH} NMR (101 MHz, CDCls) spectrum of (S,R)-2¢
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"H} NMR (101 MHz, CDCI3) spectrum of (R,R)-2d
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BC {'H} NMR (101 MHz, CDCI;) spectrum of (S,R)-2d
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2e
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BC {TH} NMR (101 MHz, CDCIs) spectrum of (S,R)-2e
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2f
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"H NMR (400 MHz, CDCI;) spectrum of (S,R)-2f
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F {1H} NMR (376 MHz, CDC]l;) spectrum of (S,R)-2f
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2g
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BC {'H} NMR (101 MHz, CDCl5) spectrum of (S,R)-2g
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BC {!H} NMR (101 MHz, CDCl5) spectrum of (R,R)-2h
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BC {!H} NMR (101 MHz, CDCls) spectrum of (S,R)-2h
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BC {IH} NMR (101 MHz, CDCls) spectrum of (R,R)-2i
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BC {!H} NMR (101 MHz, CDCls) spectrum of (S,R)-2i
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BC {IH} NMR (101 MHz, CDCls) spectrum of (R,R)-2j
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BC {IH} NMR (101 MHz, CDCls) spectrum of (S,R)-2j
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BC {!H} NMR (101 MHz, CDCI5) spectrum of (R,R)-2k
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BC {!H} NMR (101 MHz, CDCls) spectrum of (S,R)-2k
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-21
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BC {!H} NMR (101 MHz, CDCls) spectrum of (S,R)-21

80°LL\
¥8'2Z
AT
S6'92

82709

IS14A°VA
_‘N.ON%

€0 L

mmNN\
cellL
vo'Lclh
glLeccl
6v'Gcl
G8'9¢lt
1A WAAS
06°LCL
81’82l /

L ZyL~
88yl

Ph
©OH

zT

Me

T T
5 40

T
60

T T
200 190

210

f1 (ppm)

"H NMR (400 MHz, CDCls) spectrum of (R,R)-2m

1251
€81
0zZ6°L
996'L
6012
::.N/
891z~
LyLTy
G/8'Z
omm.wm
z60°€
z96°¢c
695°C
065°E
16G°E
LLLE

2ece’9
€Eve9
NNm.OV
v€S9
19G°9
LLT LN
962,
viel
Gl€L
G6¢€°L
civs
86¥ 'L
oLG' .

MeO

Ph
<OH

zT

N 00°¢€
%700'}

00}

%700°¢

J#00°L

mo.o
00}
—00°¢

=h

0L
MM%O.N
0

f1 (ppm)

S100



BC {!H} NMR (101 MHz, CDCl5) spectrum of (R,R)-2m
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BC {!H} NMR (101 MHz, CDCls) spectrum of (S,R)-2m
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BC {!H} NMR (101 MHz, CDCl5) spectrum of (R,R)-2n
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"H NMR (400 MHz, CDCI3) spectrum of (S,R)-2n
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F {1H} NMR (376 MHz, CDCl;) spectrum of (S,R)-2n
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BC {!H} NMR (101 MHz, CDCl5) spectrum of (R,R)-20
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"H NMR (400 MHz, CDCI5) spectrum of (S,R)-20
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F {1H} NMR (376 MHz, CDCl;) spectrum of (S,R)-20
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2p
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BC {!H} NMR (101 MHz, CDCI5) spectrum of (S,R)-2p
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2q
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BC {!H} NMR (101 MHz, CDCls) spectrum of (S,R)-2q
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2r
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BC {IH} NMR (101 MHz, CDCl5) spectrum of (S,R)-2r
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2s
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BC {TH} NMR (101 MHz, CDCl3) spectrum of (S,R)-2s
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BC {!H} NMR (101 MHz, CDCls) spectrum of (R,R)-2t
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BC {IH} NMR (101 MHz, CDCls) spectrum of (S,R)-2t
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BC {TH} NMR (101 MHz, CDCI3) spectrum of 2u-A
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"H NMR (400 MHz, CDCI;) spectrum of 2u-B
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BC {'H} NMR (101 MHz, CDCI;) spectrum of 2u-B
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BC {TH} NMR (101 MHz, CDCI;) spectrum of 2v
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BC {'H} NMR (101 MHz, CDCIs) spectrum of 3
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BC {'H} NMR (101 MHz, CDCI;) spectrum of 4
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7. HPLC Spectra

mAU
1 114254nm,4nm
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o
3
2]
o]
'1;""v""v""v""v' T L L B B B B B
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0 22.5 min
| Peak |  Time (min) Area (%) Area Height
L3 Tr BB A mARs [ 2 ()i
1 16. 241 15. 276 77842 352:
2 17. 055 15. 669 79848 3445
3 19. 231 33.979 173150 654
4 225431 35.076 178744 2
it 100. 000 509584 18723
AU
254nm.4nm
1201
110—?
100]
901
801
704
601
501
40]
30]
20]
10]
o]
U T T T T T T T T T T
0.0 25 50 75 10.0 125 15.0 17.5 20.0 225 min
| Peak | Time(min) |  Area(%) | Area Height
e wEn i) [ BE
1 16. 318 98. 306 1371002 62013
2 17.113 1. 694 23626 1046
21t 100. 000 1394628 63059
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3007
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20(}3
175—?
15(}?
125—3
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75«f
5o«f
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o
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1755
1503
12&?
10(}?
75
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2]

o

16.406

17.152
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L e e e B
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[11E 28]

16. 406

1

36239
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2807139
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2t
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mAU
254nm.4nm
250+
225
200
175+
150+ s
5
[}
125 H <
< OH
100+
(R,S)-2a
75
50+
251 -
3
0
S I W g
H L I I N T T T DN T "
0.0 25 50 75 10.0 125 15.0 175 20.0 225 min
| Peak | Time(min) |  Area(%) | Area Height
g5 LR BB iE s g =
1 19.519 99. 422 3320099 125829
2 23. 241 0.578 19290 619
St 100. 000 3339389 126447
mAU
GOOJIZA 54nm.4nm
5aﬁ
5mﬁ
450% Me
POve
] N
350+
z i /oH ]
300 ~
4 v
] rac g
250 N
200—3 Ay
] o
1501 2 §
] &
100
"L
0‘3 a0 X L * =
0.0‘ n ‘215‘ n ‘5'.0‘ n ‘715 ‘10'.0‘ ‘12'.5‘ 15'.0‘ ‘ ‘17'.5‘ ‘ ‘20'.0‘ s ‘22'.5‘ mln'
| Peak | Time(min) |  Area(%) | Area Height
353 Rt mHs [i:7g 2 =
1 15. 914 15. 681 3457745 149156
2 17. 272 34. 643 7638960 291987
3 20. 294 15. 664 3453902 120150
4 22. 065 34. 012 7499800 236259
St 100. 000 22050406 797553
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mAU

500_‘ 54nm,4nm
450-
400-
3501
3001 < OH .
] g
2501 (R R)-2b 3
2001
150
100
501 >
] §
4 o
GA N 5 N 4\A\‘\\b
L Ly L L B W ] T T L T T 1
0.0 25 5.0 7.5 10.0 12.5 15.0 17.5 20.0 225 min
| Peak | Time(min) |  Area(%) | Area Height
gs REE A Eat) ma =E
1 15. 899 98. 896 5111600 244485
2 20. 229 1. 104 57062 2144
St 100. 000 5168663 246630
mAU
17 54nm,4nm
150:
125:
100j é
N
751
] (S,R)-2b
50
25
| el
g
- ~
0 N . . ¢
1 T T L — L — T T L — T T L — T
0.0 25 5.0 75 100 125 15.0 175 20.0 225 min
| Peak | Time(min) |  Area(%) | Area Height
gs REH [ [Eat) ma =E
1 17. 295 0. 457 11594 511
2 21.901 99. 543 2523999 85578
St 100. 000 2535593 86089
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mAU

150{
125{
100{
75{

50

54nm,4nm

Iz

OH Me

5!0‘ T 10'.0 15'.0 26.0 T 25'.0 36.0 ‘35'.0‘ min
| Peak | Time(min) |  Area(%) | Area Height
L3 REE[E mHE% [ B
1 16. 180 31. 631 2814887 113857
2 17.725 17. 664 1572004 53281
3 25. 125 32. 482 2890621 70821
4 33.793 18. 223 1621730 30941
St 100. 000 8899242 268900
175f%kjnm4nm
15&?
125 Q
g S
©
100—:
75{
501
25{
()]
] 2
o L\ ¢f§ii
J L L L U L T T U J
0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 min
| Peak | Time(min) |  Area(%) | Area Height
s B [E mHE% [ B
1 18. 028 98. 853 3677883 113745
2 34. 489 1. 147 42667 995
St 100. 000 3720550 114739
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1 54nm,4nm
4501
4001
350 2
3oo€ 1
250€
2001
1501
1oo€
g
Of /’\AL\ s N2
‘5'0‘ o ‘10'.0‘ o ‘15'.0‘ o 26.0 25.0 36.0 ‘35'.0‘ o ‘min
| Peak | Time(min) |  Area(%) | Area Height
=353 TR B E A A% [ A [ 3
1 16. 106 3.596 182262 19941
2 24. 963 96. 404 12928510 309061
St 100. 000 13410772 329002
mAU
54nm,4nm
i COL re
: N E%
< ™~
o [ce]
1 rac K T _
251 I 8
] N
O_M A% 2 4\/\J/
00 50 100 150 200 250 min
| Peak | Time(min) |  Area (%) Area | Height
&5 % B B 8] [ 28] i1 2 (14
1 14. 290 30. 297 907172 44098
2 15. 304 19. 652 588430 26839
3 18. 763 30. 634 917261 33244
1 22. 261 19. 417 581385 16385
St 100. 000 2994247 120566
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1000—f
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&5 % B B 8] mAE% m& [ 3
1 14. 192 0.575 86091 4195
2 18. 489 99, 425 14899163 531634
EEXGs 100. 000 14985254 535829
U
R54nm,4nm
L
M N OMe
350 % H OH
3005
] rac
250 §
] o
2001 g
150é
1 3
100 g
507
Oé/\l\';/;’\’w ~ % N N2
0.0 ' ' ' ' 510 ' ' ' ' 16.0 ' ' ' 15'.0 20.0 25.0 min
| Peak | Time(min) |  Area(%) | Area Height
= R B A mHs g 13
1 12. 535 17. 212 3864267 181526
2 13. 662 32. 665 7333592 326703
3 18. 804 32. 821 7368462 211359
4 24. 505 17. 301 3884288 93066
2t 100. 000 22450609 812654
mAU
12 ] 54nm,4nm
110—f
10G
OMe
3
[to}
N
» N
OA.O ‘ 5.0 1d.O 15;.0 26.0 25;.0 ‘ min
| Peak | Time(min) |  Area(%) | Area Height
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mAU
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30. 395
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Al
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Peak Time (min) Area (%) Area Height
35 B E mHas w8 =3
1 20. 124 99. 502 1804733 63445
2 22.526 0. 498 9034 333
St 100. 000 1813767 63777
rpAU
10004 54nm,4nm
9001
8004
700- O
6001
5001
4004
300%
2004
1001
0
00 25 ‘50 75 100 125 min
| Peak | Time(min) |  Area(%) | Area | Height
&s & B8 B [8] mA% mAR B
1 8. 626 28. 327 5170859 498620
2 8. 944 20. 804 3797549 358262
3 10. 205 20. 672 3773614 323903
4 10. 628 30. 197 5512258 431597
St 100. 000 18254280 1612383
mAU
54nm,4nm
3000+
2500-
2000-]
7 <
1 3
] o
1500 o
1000
500
] ™
&
b [e0}
0 i
0.0 25 5.0 75 10.0 125 min
| Peak | Time (min) | Area (%) ‘ Area Height
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&5 BBl [E] i 54 mR B
1 8. 893 2. 034 370370 36760
2 10. 144 97. 966 17838685 1519374
St 100. 000 18209055 1556134
AU
600 m54nm 4nm
5000
4000+
AN
] S
3000t =
2000
10001
[e0)
] 8
01 R
OD‘ ‘25‘ ‘5b‘ o ‘i5‘ | RdD‘ o 155 min
| Peak | Time(min) |  Area(%) | Area | Height
&s Or B 5 A A% (g B
1 9. 058 0. 303 114458 10382
2 10. 682 99. 697 37709913 2876729
21t 100. 000 37824371 2887111
E N g Cl /
H /7 oH 1
rac }
| Peak | Time (min) | Area Area(%) | Height | Height (%) |
[ # RT(min) » BESMmAUs)  BES% = (mAU) ES%
1 10.247 54512.935 30.18 2972.572 48.06
2 11.543 12384.066 8.90 493.647 7.98
3 12.948 72244.836 51.92 2718.596 43.96
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mAL

1 2 1 1 H [ 1 8 10 1 12 1 " 15 16 iy

q
R (nin

| Peak | Time(min) |  Area Area(%) |  Height | Height (%) |
[ # RT(min) =~ EESE (MAUs) BESR % IZ= (mAU) 1#5%
1 11.962 65082.761 97.68 3207.418 98.54

2 12.952 1542.459 2.32 48.730 1.46

<q10.416

2 1 4 § ] i 8 9 Ul 1 12 13 14 15 6 17
A [nin

| Peak | Time(min) |  Area Area(%) |  Height | Height (%) |
[ # RT(min) » &S mAUs) EER% % (mAU) =%
1 10.416 379.965 051 21.438 0.66

2 13.161 74355.469 99.49 3202.520 99.34

S136



mAU

-2o4nm,4nm
3501
3001
] Ph
2501 O O
200] OH
] rac
1501
100
501
0
[ | | | ! |
0 10 20 30 40 min
| Peak | Time (min) |  Area(%) | Area | Height
&5 & B 6] [ 2] i1 -2 B
1 31. 866 13. 305 3180643 77787
2 33. 049 36. 577 8744192 184729
3 34. 670 14. 273 3412060 71051
4 42. 927 35. 845 8569185 143712
21t 100. 000 23906080 477280
mAU
A54nm,4nm
1500f
saves
] NS
1000+ H < H N
R
<t
7501 (RR)-2i T
5001
2501
] ©
] 3
0: 4(; %
0 1'0 2'0 3'0 | | 4'0 ‘min'
| Peak | Time (min) |  Area(%) | Area | Height |
&5 R B E [ 2t [ wa B
1 31. 966 1. 088 393726 9282
2 34, 792 98. 912 35803112 775442
Hit 100. 000 36196838 784723
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<
o
g Q
3004 §
2001
1004
] ~
b (2]
1 ]
4 AN
0 24
0 10 20 30 40 min
| Peak | Time (min) |  Area(%) | Area | Height |
&5 T Bl E mEaE% m#A v B
1 32.997 1.161 214513 4284
2 42. 894 98. 839 18258759 284879
St 100. 000 18473272 289163
175mA5léJtnm,4nrn
O
] N 0]
1254 § H
1 o OH
100: rac
8
757 q o
~
] N
50—
1 a2}
g
] g
.
ofv_\rﬂmww_ﬂ EAVER W - v - v
T ‘510‘ T "IO'.O‘ T 15'.0 T 20'.0 2’:';.0 30'.0 T ‘35'.0‘ ‘ min
| Peak | Time(min) |  Area(%) | Area | Height
35 B EEE mHE% o wE
1 16. 180 31. 631 2814887 113857
2 17. 725 17. 664 1572004 53281
3 25.125 32. 482 2890621 70821
4 33.793 18. 223 1621730 30941
St 100. 000 8899242 268900

S138




AU

40&3
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20&3
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1001

-254nm,4nm
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16.024
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A
e
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mAU

1250_‘ 54nm,4nm
1000;
] Me N Ph
750 OH ©
= 8 <
4 < N
500+ N
250-
0 T O — =
0.0 | | 510 | | 10'.0 | | 15'.0 B | 20'.0 o 25'.0 | ‘min
| Peak | Time(min) |  Area(%) | Area | Height |
&S B ME A% g =
1 17. 439 20. 343 14697567 558521
2 22. 408 18. 297 13219508 158743
3 23,162 31. 912 23055940 623363
1 26. 507 29. 448 21275363 531322
X 100. 000 72248378 2171950
mAU
+254nm,4nm
3000
2500
: A\ Ph
2000- Mem
‘ H <oH 2
] =
1500] (R.R)-2k
1000
500+
] [oN]
3
0: T S
0.0 | | 5!0 | | 16.0 | | 15'.0 o | 26.0 o | 25;.0 | mir:
| Peak | Time(min) |  Area(%) | Area | Height |
&S B E [ 28] &R )i
1 17. 250 99. 400 17467145 1560722
2 21. 942 0. 600 286574 10731
B3t 100. 000 17753719 1571452
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mAU

1254nm,4nm
3501
3001
250
] N
200+ S
] N
1504
1004
501 -
] =
0 e
0.0 | | 5!0 | | 16.0 | | 15'.0 ‘20'.0 C ‘25.0 | ‘min
| Peak | Time(min) |  Area(%) | Area | Height
&5 % B B 8] A% [i:E 2 ()3
1 23.111 0. 465 34453 1011
2 26. 127 99. 535 7371941 182401
27t 100. 000 7406394 183412
mAU
1254nm,4nm
200
175 MeO
1507 Ph
] N
1251 H /oH oo &
] 32w
] rac 0w o N ™
100+ N g
] 3
751
501
25
_:‘J\/\__/\—,\_&/\,—L
07 O — T
0.0‘ . ‘5'.0‘ . ‘1(;.0‘ . ‘15'.0‘ . ‘2(;.0‘ | ‘25'.0‘ . ‘3(;.0‘ . ‘35'.0 'r‘nin
| Peak | Time (min) |  Area(%) | Area | Height
&5 T B 5 [E A% oA ()3
1 25. 590 20. 638 3656208 99962
2 26. 499 23. 854 4225785 99548
3 28. 974 27. 583 1886395 106828
4 36. 943 27.925 1947151 84620
St 100. 000 17715540 390958
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2007
100@
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mAU

“254nm,4nm
600
5001
400 ©
] 2
] 2
300
2001
] N
1004 2
0‘: I
00 50 100 150 200 rmin
| Peak | Time(min) |  Area(%) | Area | Height
&s RERE A% [ i3
1 15. 526 82. 577 8246645 319344
2 16. 921 17. 423 1739963 62848
EsSas 100. 000 9986608 382192
mAU
1750-254nm,4nm
1500
] MeO
1250
] N Ph
1000+ H <SoH a
] g
750 (RR)-2m
5001
2504
0 =
00 50 100 150 200 250 300 350 " rin
Peak Time (min) Area (%) Area Height
g5 GRE (A A% mR B
1 25. 537 100. 000 34582653 853486
E=Sas 100. 000 34582653 853486

S143




mAU

900} 54nm,4nm
800
700
] MeO
600
] @
500 ©
] 3
400 (SR)-2m
300
200
100 >
] ]
4 [ee]
0 —A 4(/‘\'\4&
0.0‘ ‘5'.0‘ ‘1(;.0‘ ‘15'.0‘ ‘2(;.0‘ 25'.0‘ - ‘3(5 0‘ ‘35.0‘ ' r;1in
| Peak | Time(min) |  Area(%) | Area | Height |
g5 O B B 8] A% m#H ()3
1 28. 991 2. 143 590679 11603
2 36. 665 97. 857 26973614 445272
E=8zs 100. 000 27564293 456875
90 5l£J1nm,4nm
‘ 215 t 5!0 t 715 16.0 12'.5 15;.0 17'.5 ‘min
| Peak | Time(min) |  Area(%) | Area Height
g5 B E A% [ A B
1 9.238 25. 437 636735 59317
2 10. 999 25. 658 642260 52288
3 12. 224 24. 480 612768 42072
1 14. 254 24. 424 611373 36805
21t 100. 000 2503136 190483
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mAU

1254nm,4nm
60
50
Ph
40 N
; F H /o o
] g
i N~
20 rac > § 2 5
1 o i o
20
10
0 Aoy H—%
0.0 | | 215 | | 5!0 | | 7'.5 | | ‘16.0‘ | ‘12'.5‘ | ‘15'.0‘ ‘17'.5‘ | r;win
| Peak | Time(min) |  Area(%) | Area | Height |
&5 = BB 6] mH [ wa B
1 9. 608 26. 128 787610 31506
2 12. 032 23. 546 709783 25111
3 13. 668 24. 261 731347 24038
4 15. 417 26. 066 785741 25685
21t 100. 000 3014482 106341
mAU
4254nm,4nm
4000
3500§
3oooé
2500—: ™
] 8
4 [e>}
2000
] (R,R)-20
15001
1oooé
500 <
: &
] 0
0 T T
0.0‘ o ‘2!5‘ o ‘5!0‘ o ‘7'.5‘ o ‘10'.0‘ o ‘12'.5‘ o ‘15'.0‘ o ‘17'.5‘ o mln'
| Peak | Time(min) |  Area(%) | Area | Height |
%5 R B A g 28 [ B
1 9.563 99. 415 38560913 2090206
2 15. 354 0. 585 227060 8657
St 100. 000 38787973 2098863
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mAU

2500 54nm,4nm
22501
20001
17501
1500—f 3
] <
4 [sp}
12504 ©
1000
750-
5001
2507 g
0 ]
0.0 | | 215 | | 5!0 | | 7'.5 | ‘16.0‘ B ‘12'.5‘ | ‘15'.0‘ ‘17'.5‘ | r‘nin
| Peak | Time(min) |  Area(%) | Area | Height |
&s & B 18 A% g B
1 11. 970 2. 103 678039 34376
2 13. 408 97.897 31563338 1233822
(B3 00. 000 32241377 1268198
!
8 :
6 Ph ;
cl N V
i H [ oH
4
rac
|
Y v
ggf\\—Aﬂn_J\\_/wu \ . |A( ! |
|
{ § oW 8 8 0 R oW K OB ¥R oW ¥ K b oL 4 b & W T M b
TRSERT in]
| Peak | Time(min) | Area | Area(%) | Height | Height (%) |
- # a RT (min) EEE (mAU's) BEH % = (mAU) E=%
1 25170 265.846 3.1 5.255 3.53
2 34,951 243.026 2.84 4,985 3.34
3 42743 3999.565 46.81 56.226 37.72
4 50.517 4036.282 47.24 82.577 55.41
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| Peak | Time (min) | Area Area(%) | Height | Height(%) |
J#2 RT(min) | BERMAUs) | EER% &S (mAU) | 8%
1 25.259 98614.603 99.16 2781.161 99.23
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8. Crystallographic Information

The crystal was obtained via slow evaporation of a solution of (R)-1 (>99% ee) in

DCM to hexane in a freezer.

CCDC: 2477743

Figure 4. The X-ray structure of (R)-1a.

Table S1. Crystal data and structure refinement for (R)-1a

Bond precision: C-C =0.0032 A
Cell: a=5.7891(7)
alpha =90

Temperature: 150 K

Volume
Space group
Hall group
Moiety formula
Sum formula
Mr

Dx,g cm-3

V4

Mu (mm-1)
F000

F000’

h, k, Imax

Nref

beta = beta=93.419(6)

Calculated
644.53(13)
P21

P 2yb
CI7HISNO
CI7HISNO
249.30

1.285

2

0.398

264.0

264.55

7,9,18

2654[ 1431]
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b = 7.6847(9)

Wavelength = 1.34138
c=14.5137(18)

gamma = 90

Reported
644.53(13)
P1211

P 2yb
CI7HISNO
CI7HISNO
249.30

1.285

2

0.414

264.0

7,9,18
2630



Tmin, Tmax 0.917,0.940 0.619,0.751

Tmin’ 0.917

Correction method = # Reported T Limits: T min=0.619 T max=0.751
AbsCorr = NONE

Data completeness =1.84/0.99 Theta(max) = 57.101
R(reflections) = 0.0358 (25006) wR2(reflections) = 0.0908 (2630)
S=1.078 Npar =17

The crystal was obtained via slow evaporation of a solution of (S)-1a (>99% ee) in

DCM to hexane in a freezer.

OH

CCDC: 2477839

Figure 5. The X-ray structure of (5)-1a.

Table S2. Crystal data and structure refinement for (5)-1a

Bond precision: C-C = 0.0042 A Wavelength = 1.54178

Cell: a=5.7693(2) b=7.6573(2) ¢ =14.5001(5)
alpha=90 beta=93.440(2) gamma =90

Temperature: 100 K

Calculated Reported
Volume 639.42(4) 639.42(4)
Space group P21 P1211
Hall group P 2yb P 2yb
Moiety formula CI17HI5SNO 2(C17H15NO)
Sum formula CI7HI5SNO C34H30N202
Mr 249.30 498.60
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Dx,g cm-3 1.295 1.295

Z 2 1

Mu (mm-1) 0.630 0.630

F000 264.0 264.0
F000’ 264.74

h, k, Imax 6,9,17 6,9,17
Nref 2349 1268] 2334
Tmin, Tmax 0.882,0.882 0.603,0.753
Tmin’ 0.882

Correction method = # Reported T Limits: T min=0.603 T max=0.753
AbsCorr = NONE

Data completeness =1.84/0.99 Theta(max) = 68.436
R(reflections) = 0.0454(2274) wR2(reflections) = 0.1192(2334)
S=1.045 Npar =174

The crystal was obtained via slow evaporation of a solution of 4 (>99% ee) in

DCM to hexane in a freezer.

CCDC: 2477837

Figure 6. The X-ray structure of 4.
Table S3. Crystal data and structure refinement for 4 .
Bond precision: C-C =0.0026 A Wavelength = 1.54178

Cell: a=6.1697(2) b=12.7061(3) c =18.3662(5)
alpha=90 beta=90 gamma =90

Temperature: 179 K

Calculated Reported
Volume 1439.78(7) 1439.78(7)
Space group P212121 P212121
Hall group P 2ac 2ab P 2ac 2ab
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Moiety formula CI8H17NO2 2(C18HI7NO2)

Sum formula CI8H17NO2 C36H34N204
Mr 279.33 558.65
Dx,g cm-3 1.289 1.289

z 4 2

Mu (mm-1) 0.670 0.670

F000 592.0 592.0
F000’ 593.73

h, k, Imax 7,15,22 7,15,22
Nref 2646[ 1555] 2639
Tmin, Tmax 0.935,0.935 0.691,0.753
Tmin’ 0.935

Correction method = # Reported T Limits: T min=0.691 T max=0.753

AbsCorr = NONE
Data completeness =1.70/1.00 Theta(max) = 68.412

R(reflections) = 0.0454(2274) wR2(reflections) = 0.0835(2639)
S=1.088 Npar =191
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