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1. General Information:

All reactions were carried out in oven or flame dried vials with magnetic stirring
under nitrogen atmosphere. Dried solvents and liquid reagents were transferred by oven-dried
syringes or hypodermic syringe cooled to ambient temperature in a desiccators. All
experiments were monitored by analytical thin layer chromatography (TLC). TLC was
performed on pre-coated silica gel plates. After elution, plate was visualized under UV
illumination at 254 nm for UV active materials. Further visualization was achieved by
staining KMnO, and charring on a hot plate. Solvents were removed in vacuo and heated
with a water bath at 35 °C. Silica gel finer than 200 mesh was used for flash column
chromatography. Columns were packed as slurry of silica gel in hexane and equilibrated with
the appropriate solvent mixture prior to use. The compounds were loaded neat or as a
concentrated solution using the appropriate solvent system. The elution was assisted by
applying pressure with an air pump.

Unless otherwise noted, all commercially available compounds were used as provided
without further purification. 2-Aminobenzaldehydes and alkynes were either commercially
available or prepared according to the literature known procedures.™ Solvents for
chromatography were HPLC grade and used as provided. NMR spectra were recorded on 300
and 500 MHz spectrometers in appropriate solvents using TMS as internal standard or the
solvent signals as secondary standards and the chemical shifts are shown in J scales.
Multiplicities of NMR signals were designated as s (singlet), bs (broad singlet), d (doublet),
dd (doublet of doublet), dt (doublet of triplet), t (triplet), td (triplet of doublet), q (quartet), m
(multiplet) etc. *C NMR spectra were recorded on 75, 125 MHz spectrometers. The
enantiomeric excess (ee) was determined by HPLC analysis employing a Chiralcel OD-H
column. Optical rotations were measured on a digital high sensitive polarimeter at the
indicated temperature.

2. Representative Procedure:
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Gold(l) catalyst 5b (0.004 mmol) was dissolved in dry CHCI3 (0.2 mL) under nitrogen
atmosphere in a screw-cap vial (0.5 mL) containing a stirrer bar. Then, phosphoric acid 4a or
4b (wherever specified in Table 2, 0.008 mmol) was added and the mixture was stirred at rt
for ~5 minutes (until gas bubble ceases). After that 2-aminobenzadehyde 1a (0.20 mmol), p-
anisidine (0.04 mmol), phenyl acetylene 2a (0.25 mmol) and 4 A molecular sieves (100 mg)
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were introduced successively in the reaction mixture. The reaction mixture was stirred at 60
°C for 12-24 h and the progress of the reaction was monitored by TLC. After cooling the
reaction mixture to rt, Hantzsch ester 7 (0.51 mmol) in CHCI; (0.2 mL) was added and
reaction mixture stirred at 35°C for 16 h. The reaction mixture was filtered through a plug of
silica gel (eluting with CH,Cl,) to remove the molecular sieves. The filtrate was concentrated
under reduced pressure and resulting residue was purified by column chromatography using
silica gel with ethyl acetate/hexane (9.5:0.5) as eluent to afford 3a.

3. Characterization Data of Compounds:

=

(R)-2-phenyl-1,2,3,4-tetrahydroquinoline (3a):*™ 92% yield; R; 0.7 (hexane/EtOAc =
90/10); *H NMR (300 MHz, CDCls): & 7.41-7.24 (m, 5H), 7.03-6.98 (m, 2H), 6.65 (td, J =
7.4,0.9 Hz, 1H), 6.53 (d, J = 8.1 Hz, 1H), 4.44 (dd, J = 9.3, 3.4 Hz, 1H), 4.08 (bs, 1H), 2.97-
2.86 (M, 1H), 2.73 (dt, J = 16.2, 4.7 Hz, 1H), 2.16-1.92 (m, 2H); **C NMR (75 MHz, CDCls):
0 144.7, 144.6, 129.2, 128.5, 127.3, 126.8, 126.5, 120.7, 117.0, 113.9, 56.1, 30.9, 26.3; [oz]D27
= +41.9 (c = 1.0, CHCI3). Enantiomeric excess: 98%, determined by HPLC, conditions:
Chiracel OD-H, n-hexane/2-propanol = 80/20, flow rate 1.0 mL/min; A = 250 nm; tr = 8.23
min (minor), t = 10.00 min (major). The absolute configuration was determined with
comparison of optical rotation reported in the literature. lit.” [a]pR" = -37.7 (c = 1.0, CHCl,
97% ee), lit.? [a]po"" = —30.4 (c = 1.0, CHCl5, 92% ee), Iit.*¥ [o]p® = —66.8 (c = 1.6,
EtOAc, 97% ee), lit." [a]p™ = —35.7 (c = 0.8, CHCl3, 91% ee), lit.”! [0]p®® = -34.8 (c = 1.1,
CHCl3, 96% ee).

SOpK
L
Me

(R)-2-p-tolyl-1,2,3,4-tetrahydroquinoline (3b):®*¥ 89% vyield; R; 0.7 (hexane/EtOAc =
90/10); *H NMR (300 MHz, CDCls): & 7.28 (d, J = 7.6 Hz, 2H), 7.16 (d, J = 7.6 Hz, 2H),
7.03-6.98 (m, 2H), 6.65 (dd, J = 9.1, 7.6 Hz, 1H), 6.52 (d, J = 9.1 Hz, 1H), 4.39 (dd, J = 9.8,
3.0 Hz, 1H), 3.99 (bs, 1H), 2.98-2.87 (m, 1H), 2.78-2.70 (m, 1H), 2.36 (s, 3H), 2.14-1.91 (m,
2H); °C NMR (125 MHz, CDCls): & 144.7, 141.8, 137.0, 129.2, 126.8, 126.4, 120.8, 117.0,
113.9, 55.9, 31.0, 26.4, 21.0; [0o]p”’ = +35.1 (c = 1.0, CHCI3). Enantiomeric excess: 98%,
determined by HPLC, conditions: Chiracel OD-H, n-hexane/2-propanol = 90/10, flow rate
0.8 mL/min; A = 250 nm; tg = 8.47 min (minor), tr = 14.63 min (major). The absolute
configuration was determined with comparison of optical rotation reported in the literature.
1it.B4 [0]p® = —39.4 (c = 0.70, EtOAc, 98% ee), lit."! [a]p® = —24.3 (c = 0.9, CHCl3, 90%
ee), lit.”) [a]p?® = —22.8 (c = 1.0, CHCl3, 94% ee).
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(R)-2-(4-tert-butylphenyl)-1,2,3,4-tetrahydroquinoline  (3c): 86% vyield; R; 0.8
(hexane/EtOAC = 90/10); *H NMR (300 MHz, CDCls): § 7.37 (d, J = 8.4 Hz, 2H), 7.32 (d, J
= 8.4 Hz, 2H), 7.01-6.97 (m, 2H), 6.63 (td, J = 7.4, 0.9 Hz, 1H), 6.51 (dd, J = 8.1, 0.9 Hz,
1H), 4.40 (dd, J = 9.4, 3.4 Hz, 1H), 4.00 (bs, 1H), 2.98-2.87 (m, 1H), 2.74 (dt, J = 16.2, 4.5
Hz, 1H), 2.15-1.92 (m, 2H), 1.32 (s, 9H); *C NMR (75 MHz, CDCls): & 150.3, 144.8, 141.7,
129.2, 126.8, 126.2, 125.4, 120.8, 117.0, 113.9, 55.9, 34.5, 31.4, 30.9, 26.5; [o]p>’ = +32.8 (c
= 1.7, CHCl3). Enantiomeric excess: 94%, determined by HPLC, conditions: Chiracel OD-H,
n-hexane/2-propanol = 90/10, flow rate 0.8 mL/min; A =250 nm; tg = 7.31 min (minor), tgr =
8.69 min (major). The absolute configuration was tentatively assigned by analogy.

SOPE
OMe

(R)-2-(4-methoxyphenyl)-1,2,3 4-tetrahydroquinoline  (3d):*"  94% yield; R; 05
(hexane/EtOAc = 90/10); *H NMR (300 MHz, CDCl5): § 7.30 (d, J = 8.5 Hz, 2H), 7.02-6.97
(m, 2H), 6.88 (d, J = 8.5 Hz, 2H), 6.64 (dd, J = 8.1, 7.4 Hz, 1H), 6.52 (d, J = 8.1 Hz, 1H),
4.37 (dd, J = 9.4, 3.2 Hz, 1H), 3.98 (bs, 1H), 3.81 (s, 3H), 2.98-2.87 (m, 1H), 2.73 (dt, J =
16.4, 4.5 Hz, 1H), 2.12-1.89 (m, 2H); *C NMR (75 MHz, CDCls): 5 158.9, 144.8, 136.8,
129.2, 127.6, 126.8, 120.8, 117.0, 113.9, 55.7, 55.2, 31.0, 26.5; [OL]D27 = +29.1 (c = 1.4,
CHCI3). Enantiomeric excess: 97%, determined by HPLC, conditions: Chiracel OD-H, n-
hexane/2-propanol = 90/10, flow rate 1.0 mL/min; A = 250 nm; tg = 9.38 min (minor), tg =
15.41 min (major). The absolute configuration was determined with comparison of optical
rotation reported in the literature. lit.*¥ [a]poR" = —18.6 (¢ = 1.0, CHCl3, 98% ee), lit.?! [o]pR"
= -22.1 (c = 1.0, CHCls, 91% ee), lit.*¥ [a]p® = —43.1 (c = 0.55, EtOAc, 98% ee), lit.*"!
[a]o® = —48.1 (c = 0.47, EtOAc, 96% ee), lit.") [a]p?® = —26.1 (c = 0.94, CHCls, 86% ee),
1it.”) [o]p® = —24.3 (c = 1.2, CHCl3, 95% ee), lit.? [o]oR" = +31.9 (c = 2.35, CHCl3, 92%
ee).

CO =
N ."I
H
Q\OMe
OMe

(R)-2-(3,4-dimethoxyphenyl)-1,2,3,4-tetrahydroquinoline  (3e): 72% vyield; Ry 0.2
(hexane/EtOAC = 90/10); *H NMR (300 MHz, CDCls): & 7.03-6.98 (m, 2H), 6.94-6.90 (m,
2H), 6.83 (d, J = 7.9 Hz, 1H), 6.64 (dd, J = 8.1, 7.6 Hz, 1H), 6.54 (d, J = 8.1 Hz, 1H), 4.37
(dd, J = 9.8, 3.4 Hz, 1H), 4.00 (bs, 1H), 3.87 (s, 6H), 3.00-2.89 (m, 1H), 2.75 (dt, J = 16.2,
4.3 Hz, 1H), 2.14-1.90 (m, 2H); *C NMR (75 MHz, CDCls): & 149.0, 148.2, 144.7, 137.3,
129.2, 126.8, 120.7, 118.5, 117.1, 113.9, 110.9, 109.3, 56.0, 55.8, 55.7, 31.2, 26.6; [o]p”’ =
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+33.7 (c = 1.3, CHCI3). Enantiomeric excess: 95%, determined by HPLC, conditions:
Chiracel OD-H, n-hexane/2-propanol = 85/15, flow rate 0.8 mL/min; A = 235 nm; tg = 16.96
min (minor), tr = 28.47 min (major). The absolute configuration was tentatively assigned by
analogy.

.
N ‘ry
YL

NMe,

(R)-N,N-dimethyl-4-(1,2,3,4-tetrahydroquinolin-2-yl)aniline (3f): 74% vyield; Ry 0.4
(hexane/EtOAc = 90/10); *H NMR (300 MHz, CDCls): 6 7.25 (d, J = 8.7 Hz, 2H), 7.00-6.96
(m, 2H), 6.72 (d, J = 8.7 Hz, 2H), 6.62 (td, J = 7.4, 0.9 Hz, 1H), 6.49 (dd, J = 8.1, 1.0 Hz,
1H), 4.32 (dd, J = 9.4, 3.2 Hz, 1H), 3.96 (bs, 1H), 2.99-2.87 (m, 7H), 2.75 (dt, J = 16.6, 4.5
Hz, 1H), 2.11-1.89 (m, 2H); *C NMR (75 MHz, CDCls): & 150.1, 145.0, 132.5, 129.2, 127.3,
126.7, 120.8, 116.8, 113.8, 112.6, 55.7, 40.6, 31.0, 26.7; [a]p>’ = +23.7 (c = 0.9, CHClIs).
Enantiomeric excess: 94%, determined by HPLC, conditions: Chiracel OD-H, n-hexane/2-
propanol = 90/10, flow rate 0.8 mL/min; A = 250 nm; tg = 11.84 min (minor), tg = 15.19 min
(major). The absolute configuration was tentatively assigned by analogy.

1),

N

L
CN

(R)-4-(1,2,3,4-tetrahydroquinolin-2-yl)benzonitrile (3g): 67% yield; R; 0.3 (hexane/EtOACc
= 90/10); *H NMR (500 MHz, CDCls): & 7.63 (d, J = 8.0 Hz, 2H), 7.50 (d, J = 8.0 Hz, 2H),
7.06-6.99 (m, 2H), 6.69 (t, J = 8.0 Hz, 1H), 6.58 (d, J = 8.0 Hz, 1H), 4.53 (dd, J = 9.0, 3.0
Hz, 1H), 4.08 (bs, 1H), 2.93-2.86 (m, 1H), 2.66 (dt, J = 17.0, 5.0 Hz, 1H), 2.17-2.12 (m, 1H),
2.00-1.93 (m, 1H); **C NMR (75 MHz, CDCls): § 150.3, 143.9, 132.3, 129.3, 127.2, 127.0,
120.6, 118.7, 117.6, 114.1, 111.0, 55.6, 30.6, 25.6; [a]p’’ = +27.4 (c = 0.9, CHCly).
Enantiomeric excess: 98%, determined by HPLC, conditions: Chiracel OD-H, n-hexane/2-
propanol = 85/15, flow rate 0.8 mL/min; A = 235 nm; tg = 24.36 min (minor), tr = 44.88 min
(major). The absolute configuration was tentatively assigned by analogy.

),
NT
H
COOEt

(R)-ethyl  4-(1,2,3,4-tetrahydroquinolin-2-yl)benzoate (3h): 69% vyield;, R 0.4
(hexane/EtOAc = 90/10); *H NMR (300 MHz, CDCls): & 8.01 (d, J = 8.3 Hz, 2H), 7.45 (d, J
= 8.3 Hz, 2H), 7.05-6.98 (m, 2H), 6.67 (t, J = 7.9 Hz, 1H), 6.57 (d, J = 7.9 Hz, 1H), 4.51 (dd,
J=8.9, 3.4 Hz, 1H), 4.37 (q, J = 7.1 Hz, 2H) 4.09 (bs, 1H), 2.96-2.85 (m, 1H), 2.70 (dt, J =
16.4, 4.9 Hz, 1H), 2.17-2.08 (m, 1H), 2.04-1.91 (m, 1H), 1.39 (t, J = 7.1 Hz, 3H); *C NMR
(75 MHz, CDCl3): 6 166.4, 150.0, 144.3, 129.8, 129.6, 129.3, 127.0, 126.4, 120.7, 117.4,
114.0, 60.9, 55.9, 30.8, 26.0, 14.3; [a]p>’ = +36.2 (c = 0.7, CHCIs). Enantiomeric excess:

5
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98%, determined by HPLC, conditions: Chiracel OD-H, n-hexane/2-propanol = 85/15, flow
rate 0.8 mL/min; A = 235 nm; tg = 15.54 min (minor), tr = 26.11 min (major). The absolute
configuration was tentatively assigned by analogy.

(R)-2-cyclopropyl-1,2,3,4-tetrahydroquinoline (3i):® 87% vield; R; 0.6 (hexane/EtOAc =
90/10); *H NMR (300 MHz, CDCls): & 6.98-6.93 (m, 2H), 6.59 (t, J = 7.6 Hz, 1H), 6.48 (d, J
=7.6 Hz, 1H), 2.80-2.75 (m, 2H), 2.39 (td, J = 9.4, 3.0 Hz, 1H), 2.12-2.03 (m, 1H), 1.85-1.72
(m, 1H) 0.95-0.83 (m, 1H) 0.56-0.48 (m, 2H) 0.29-0.18 (m, 2H); *C NMR (75 MHz,
CDCly): 5 144.5, 129.1, 126.6, 121.1, 116.7, 113.7, 57.4, 28.2, 26.6, 16.9, 1.8; [0o]p*’ = —81.7
(c = 1.0, CHCI3). Enantiomeric excess: 87%, determined by HPLC, conditions: Chiracel OD-
H, n-hexane/2-propanol = 90/10, flow rate 1.0 mL/min; A = 250 nm; tg = 7.07 min (minor), tg
=7.97 min (major). The absolute configuration was tentatively assigned by analogy.

N~ “"Hex
H

(S)-2-hexyl-1,2,3,4-tetrahydroquinoline (3j): 82% yield; R;0.8 (hexane/EtOAc = 90/10); 'H
NMR (500 MHz, CDCl5): 6 6.96-6.92 (m, 2H), 6.58 (t, J = 8.1 Hz, 1H), 6.46 (d, J = 8.1 Hz,
1H), 3.74 (bs, 1H), 3.25-3.19 (m, 1H), 2.85-2.69 (m, 2H), 1.97-1.92 (m, 1H), 1.63-1.25 (m,
11H), 0.91-0.88 (m, 3H); **C NMR (75 MHz, CDCls): & 144.7, 129.2, 126.6, 121.3, 116.8,
114.0, 51.6, 36.7, 31.8, 29.4, 28.1, 26.4, 25.7, 22.6, 14.0; [a]p?’ = —31.4 (c = 1.4, CHClI5).
Enantiomeric excess: 58%, determined by HPLC, conditions: Chiracel OD-H, n-hexane/2-
propanol = 90/10, flow rate 1.0 mL/min; A = 250 nm; tg = 10.82 min (minor), tr = 11.46 min
(major). The absolute configuration was tentatively assigned by analogy.

Sol:
N~ ph
H

(S)-2-phenethyl-1,2,3 4-tetrahydroquinoline (3k):?** 86% vyield; R; 0.7 (hexane/EtOAc =
90/10); *H NMR (300 MHz, CDCls): § 7.32-7.16 (m, 5H), 6.98-6.93 (m, 2H), 6.60 (t, J = 7.6
Hz, 1H), 6.45 (d, J = 8.3 Hz, 1H), 3.76 (bs, 1H), 3.34-3.25 (m, 1H), 2.85-2.67 (m, 4H), 2.04-
1.95 (m, 1H), 1.87-1.79 (m, 2H) 1.74-1.60 (m, 1H); *C NMR (125 MHz, CDCls): 5 144.4,
141.8, 129.2, 128.4, 128.3, 126.7, 125.9, 121.2, 117.0, 114.1, 51.0, 38.2, 32.1, 27.9, 26.2;
[a]p?’ = —24.6 (c = 1.0, CHCls). Enantiomeric excess: 58%, determined by HPLC, conditions:
Chiracel OD-H, n-hexane/2-propanol = 90/10, flow rate 1.0 mL/min; A = 250 nm; tg = 11.61
min (minor), tr = 12.23 min (major). The absolute configuration was determined with
comparison of optical rotation reported in the literature. lit.*® [a]poR" = +50.7 (c = 1.0, CHCl,
91% ee), lit.” [a]p?® = +64.9 (c = 1.1, CHCl3, 93% ee).
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(R)-6-phenyl-5,6,7,8-tetrahydro-[1,3]dioxolo[4,5-g]quinoline (31):*¥ 87% vyield; R; 0.6
(hexane/EtOAc = 90/10); *H NMR (300 MHz, CDCls): & 7.40-7.25 (m, 5H), 6.51 (s, 1H),
6.15 (s, 1H), 5.81 (s, 2H), 4.34 (dd, J = 9.3, 3.2 Hz, 1H), 3.78 (bs, 1H), 2.91-2.79 (m, 1H),
2.68-2.59 (m, 1H), 2.13-1.89 (m, 2H); **C NMR (75 MHz, CDCls): & 146.3, 144.7, 139.5,
139.2, 128.5, 127.3, 126.5, 112.5, 108.9, 100.2, 96.3, 56.3, 31.1, 26.4; [o]p>’ = +53.9 (c = 1.0,
CHCIs). Enantiomeric excess: 98%, determined by HPLC, conditions: Chiracel OD-H, n-
hexane/2-propanol = 85/15, flow rate 0.8 mL/min; A = 325 nm; tg = 19.67 min (minor), tg =
20.66 min (major). The absolute configuration was determined with comparison of optical
rotation reported in the literature. 1it.*? [0]p = —49.4 (c = 0.53, EtOAC, 91% ee).

NT
H

(R)-6-bromo-2-phenyl-1,2,3,4-tetrahydroquinoline (3m): 92% yield; R;0.7 (hexane/EtOAc
= 90/10); 'H NMR (300 MHz, CDCls): & 7.36-7.24 (m, 5H), 7.10-7.05 (m, 2H), 6.40 (d, J =
8.3 Hz, 1H), 4.41 (dd, J = 9.1, 3.0 Hz, 1H), 4.06 (bs, 1H), 2.92-2.81 (m, 1H), 2.68 (dt, J =
16.6, 5.3 Hz, 1H), 2.14-2.05 (m, 1H), 2.01-1.88 (m, 1H); *C NMR (125 MHz, CDCl5): &
144.2, 143.6, 131.6, 129.5, 128.6, 127.5, 126.4, 122.8, 115.3, 108.4, 56.0, 30.3, 26.0; [o]p°’ =
+41.6 (c = 0.8, CHCI3). Enantiomeric excess: 99%, determined by HPLC, conditions:
Chiracel OD-H, n-hexane/2-propanol = 85/15, flow rate 0.8 mL/min; A = 250 nm; tg = 13.18
min (minor), tg = 17.26 min (major). The absolute configuration was tentatively assigned by
analogy.

Br\@\/j 3n

e

Me
(R)-6-bromo-2-p-tolyl-1,2,3,4-tetrahydroquinoline (3n): 89% yield; R 0.8 (hexane/EtOAc
= 90/10); *H NMR (300 MHz, CDCls): 5 7.23 (d, J = 7.6 Hz, 2H), 7.15 (d, J = 7.6 Hz, 2H),
7.09-7.05 (m, 2H), 6.39 (d, J = 8.3 Hz, 1H), 4.37 (dd, J = 9.1, 3.0 Hz, 1H), 4.03 (bs, 1H),
2.92-2.80 (m, 1H), 2.69 (dt, J = 16.6, 4.5 Hz, 1H), 2.34 (s, 3H), 2.13-2.03 (m, 1H), 1.99-1.86
(m, 1H); **C NMR (75 MHz, CDCls): & 143.7, 141.2, 137.2, 131.6, 129.4, 129.2, 126.3,
122.8, 115.3, 108.3, 55.7, 30.4, 26.1, 21.1; [a]p?’ = +43.7 (c = 1.1, CHClIs). Enantiomeric
excess: 98%, determined by HPLC, conditions: Chiracel OD-H, n-hexane/2-propanol =
85/15, flow rate 0.8 mL/min; A = 250 nm; tg = 8.00 min (minor), tg = 22.17 min (major). The
absolute configuration was tentatively assigned by analogy.
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Br\©\/j 2
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(R)-4-(6-bromo-1,2,3,4-tetrahydroquinolin-2-yl)-N,N-dimethylaniline (30): 78% vyield; R¢
0.4 (hexane/EtOAc = 90/10); *H NMR (300 MHz, CDCls): & 7.25-7.21 (m, 2H), 7.09-7.03
(m, 2H), 6.72 (d, J = 8.7 Hz, 2H), 6.37 (d, J = 8.3 Hz, 1H), 4.30 (dd, J = 9.4, 3.2 Hz, 1H),
3.99 (bs, 1H), 2.94 (s, 6H), 2.91-2.82 (m, 1H), 2.70 (dt, J = 16.4, 4.5 Hz, 1H), 2.09-1.85 (m,
2H); 3C NMR (125 MHz, CDCl3): § 150.1, 143.9, 131.9, 131.6, 129.3, 127.2, 122.9, 115.2,
112.6, 108.1, 55.5, 40.6, 30.4, 26.4; [a]o>’ = +9.7 (c = 0.7, CHCIs). Enantiomeric excess:
92%, determined by HPLC, conditions: Chiracel OD-H, n-hexane/2-propanol = 90/10, flow
rate 1.0 mL/min; A = 260 nm; tg = 11.47 min (minor), tg = 19.40 min (major). The absolute
configuration was tentatively assigned by analogy.

N @
H
Bu

(R)-2-(4-tert-butylphenyl)-6-chloro-1,2,3,4-tetrahydroquinoline (3p): 79% vyield; R 0.7
(hexane/EtOAC = 90/10); *H NMR (300 MHz, CDCls): § 7.37 (d, J = 8.3 Hz, 2H), 7.29 (d, J
= 8.3 Hz, 2H), 6.96-6.92 (m, 2H), 6.43 (d, J = 8.3 Hz, 1H), 4.38 (dd, J = 9.1, 3.0 Hz, 1H),
4.03 (bs, 1H), 2.93-2.82 (m, 1H), 2.70 (dt, J = 16.6, 4.5 Hz, 1H), 2.14-2.04 (m, 1H), 2.01-
1.88 (m, 1H), 1.32 (s, 9H); **C NMR (125 MHz, CDCls): & 150.5, 143.3, 141.2, 128.8, 126.6,
126.1, 125.5, 122.3, 121.3, 114.8, 55.8, 34.5, 31.3, 30.3, 26.3; [a]o>’ = +21.9 (c = 0.9,
CHCI3). Enantiomeric excess: 95%, determined by HPLC, conditions: Chiracel OD-H, n-
hexane/2-propanol = 85/15, flow rate 0.8 mL/min; A = 250 nm; tg = 6.86 min (minor), tr =
8.77 min (major). The absolute configuration was tentatively assigned by analogy.

/C(j 3q
NC N7
H
Bu

(R)-2-(4-tert-butylphenyl)-1,2,3,4-tetrahydroquinoline-7-carbonitrile (3q): 75% yield; R¢
0.5 (hexane/EtOAc = 90/10); *H NMR (300 MHz, CDCls): & 7.38 (d, J = 8.3 Hz, 2H), 7.27
(d, J=8.3 Hz, 2H), 7.03 (d, J = 7.6 Hz, 1H), 6.87 (dd, J = 7.6, 1.5 Hz, 1H), 6.72 (d, J = 1.5
Hz, 1H), 4.44 (dd, J = 9.1, 3.7 Hz, 1H), 4.23 (bs, 1H), 2.96-2.85 (m, 1H), 2.76 (dt, J = 16.6,
4.5 Hz, 1H), 2.17-2.08 (m, 1H), 2.02-1.89 (m, 1H), 1.32 (s, 9H); **C NMR (75 MHz, CDCls):
6 150.7, 145.0, 140.6, 129.7, 126.0, 125.5, 120.1, 119.6, 116.2, 110.2, 55.5, 34.5, 31.3, 29.7,
26.5; [a]p?’ = +55.8 (c = 1.0, CHCls). Enantiomeric excess: 95%, determined by HPLC,
conditions: Chiracel OD-H, n-hexane/2-propanol = 85/15, flow rate 0.8 mL/min; A =270 nm;
tr = 9.30 min (major), tr = 14.76 min (minor). The absolute configuration was tentatively
assigned by analogy.
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O]

(R)-6-chloro-2-phenyl-1,2,3,4-tetrahydroquinoline ~ (3r):¥  89% vield; R; 0.8
(hexane/EtOAc = 90/10); *H NMR (300 MHz, CDCls): § 7.38-7.26 (m, 5H), 6.96-6.92 (m,
2H), 6.44 (d, J = 9.1 Hz, 1H), 4.41 (dd, J = 9.1, 3.0 Hz, 1H), 2.92-2.81 (m, 1H), 2.68 (dt, J =
16.6, 5.3 Hz, 1H), 2.16-1.89 (m, 2H); *C NMR (75 MHz, CDCls): § 144.3, 143.2, 128.8,
128.6, 127.5, 126.6, 126.4, 122.3, 121.4, 114.9, 56.0, 30.4, 26.1; [o]p?’ = +37.5 (c = 1.1,
CHCIs). Enantiomeric excess: 97%, determined by HPLC, conditions: Chiracel OD-H, n-
hexane/2-propanol = 85/15, flow rate 0.8 mL/min; A = 250 nm; tg = 12.63 min (minor), tg =
16.96 min (major). The absolute configuration was determined with comparison of optical
rotation reported in the literature. 1it.*? [0]p® = —29.4 (c = 0.52, EtOAc, 97% ee).
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5.  'HNMR and **C NMR Spectra of Compounds:
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6.

HPLC Chromatograms

for Compounds:
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