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1. General

Commercially available reagents were used without further purification. '"H NMR, *C NMR
and '"F NMR spectra were recorded at room temperature in CDCl; on 400 MHz instrument with
TMS (tetramethylsilane) as internal standard. Flash column chromatography was performed on
neutral Al,O5 (200-300 mesh). The cyclic iminium salts 1 were prepared according to the known

literature methods.!

2. General Procedure for the Synthesis of Cyclic Iminium Salts

acetone +
_N + R B —— ~ N\R'
80 °C .

R R

SM1 1
General Procedure: A mixture of 1-substituted 3,4-dihydrosioquinoline (5.0 mmol) and
alkyl iodide (15 mmol) in acetone (3.0 mL) was stirred at 80 °C overnight and the solid gradually
formed. Afterwards the precipitate was filtered from the solution and washed with petroleum ether

to give the corresponding cyclic iminium iodides 1.

1,2-Dimethyl-3,4-dihydroisoquinolin-2-ium (1k): Yellow solid, 83% yield; m.p. = 191-
192 °C; 'H NMR (400 MHz, CDCl3) & 7.90 (m, 1H), 7.67 (dd, J= 7.5, 6.9 Hz, 1H), 7.48 (m, 1H),
7.37 (d, J=17.5 Hz, 1H), 4.18 (t, J = 7.6 Hz, 2H), 3.96 (s, 3H), 3.36 (t, J="7.6
/N}CH3 Hz, 2H), 2.99 (s, 3H); 3C NMR (100 MHz, CDCls) 8§ 176.4, 136.5, 136.5,

CH!@ 130.3, 128.5, 128.4, 127.5, 53.7, 47.4, 26.0, 20.8.
2-Ethyl-1-phenyl-3,4-dihydroisoquinolin-2-ium iodide (11): Yellow solid, 82% yield; m.p.
= 168-169 °C; 'H NMR (400 MHz, CDCIl3) § 7.66 (m, 6H), 7.45 (d, J= 7.4 Hz, 1H), 7.29 (d, J =
7.6 Hz, 1H), 7.00 (d, J = 7.8 Hz, 1H), 4.55 (t, /= 7.6 Hz, 2H), 4.13 (q, J =
O - N_*\/CHa 7.2 Hz, 2H), 3.61 (t,J = 7.6 Hz, 2H), 1.47 (t, J = 7.2 Hz, 3H); '3C NMR (100
! MHz, CDCl5) 6 175.3, 137.6, 137.4, 134.1, 132.1, 129.4, 129.4, 128.5, 128.2,

‘ 128.1, 127.7, 54.8, 50.5, 26.3, 13.4.

2-Decyl-1-phenyl-3,4-dihydroisoquinolin-2-ium iodide (1m): Yellow solid, 94% yield;
m.p. = 113-114 °C; '"H NMR (400 MHz, CDCl;) 8 7.67 (m, 6H), 7.46 (d, J= 7.5 Hz, 1H), 7.31 (s,
1H), 7.01 (d, J = 7.8 Hz, 1H), 4.56 (t, J = 7.6 Hz, 2H), 4.19 — 3.96 (m, 2H),

O P \H,QCH3 3.59 (t,J=17.6 Hz, 2H), 1.82 (m, 2H), 1.22 (m, 14H), 0.87 (t, /= 6.8 Hz, 3H);
I~ 13C NMR (100 MHz, CDCl;) & 175.3, 137.5, 137.3, 134.2, 132.0, 1294,

‘ 129.4, 128.5, 128.4, 128.2, 127.7, 59.3, 50.9, 31.8, 29.3, 29.2, 29.2, 28.8,

27.8,26.5,26.3,22.6, 14.1.

3. General Procedure for the Synthesis of a-Cyano Tetrahydroisoquinolines with a
Quaternary Center via Strecker Reaction

R’ R
. TMSCN, CICH,CH,CI
R2 =N- R3 R2 N. R3

R X Na,CO3, KF, 48 h, 30 °C R cN

1 2
General Procedure: A mixture of TMSCN (99.2mg, 1 mmol) and potassium fluoride (58.1
mg, 1 mmol) in 1,2-dichloroethane (1.0 mL) were stirred in the schlenk tube at 30 °C for 30 min.
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Then substrate 1 (0.5 mmol), sodium carbonate (26.5 mg, 0.25 mmol) and another 2 mL 1,2-
dichloroethane were added into the reaction and stirred at 30°C for 48 h. After the completion, the
reaction was quenched by saturated sodium bicarbonate solution. Subsequently, the mixture was
extracted with dichloromethane twice and the combined organic extracts dried over sodium sulfate.
The resulting residue was concentrated in vacuo and further purification was performed by a
neutral Al,O; column eluted with petroleum ether/ethyl acetate to give the products 2.
2-Methyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2a): White solid, 93%
yield, m.p. = 67-68 °C. R¢= 0.55 (petroleum ether/ethyl acetate 5:1). '"H NMR (400 MHz, CDCl3)
8 7.56 (m, 2H), 7.43 — 7.27 (m, 3H), 7.22 — 7.09 (m, 2H), 7.07 — 6.94 (m, 1H),
‘CH3 6.74 (d, J= 8.0 Hz, 1H), 3.39 — 3.23 (m, 1H), 3.13 — 2.94 (m, 2H), 2.82 (dd, J =
O CN 16.2, 1.5 Hz, 1H), 2.26 (s, 3H). 13C NMR (100 MHz, CDCl;) & 140.8, 135.9,
9.1.

134.0, 129.3, 128.9, 128.6, 128.6, 127.8, 127.8, 126.5, 117.1, 70.5, 49.6, 40.7,
2

2-Methyl-1-(o-tolyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2b): the reaction
temperature was raised up to 60°C; White solid, 85% yield, m.p. = 64-65 °C. Ry = 0.79 (petroleum
ether/ethyl acetate 5:1). '"H NMR (400 MHz, CDCl;) & 8.12 — 7.86 (m, 1H), 7.35

?‘Cm —7.25 (m, 2H), 7.23 — 6.94 (m, 4H), 6.74 (d, J = 7.9 Hz, 1H), 3.33 — 3.19 (m,
CN 1H), 3.16 — 2.93 (m, 2H), 2.84 (d, J = 16.0 Hz, 1H), 2.23 (s, 3H), 1.91 (s, 3H).

CHs 3C NMR (100 MHz, CDCl3) 6 137.1, 136.9, 135.0, 134.3, 133.1, 129.8, 128.7,
128.6, 127.8, 127.8, 126.8, 125.5, 117.0, 71.8, 49.7, 40.6, 28.7, 20.0.

o

2-Methyl-1-(m-tolyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2¢): White solid, 99%
yield, m.p. = 89-90 °C. R¢ = 0.55 (petroleum ether/ethyl acetate 5:1). 'H NMR (400 MHz, CDCl3)
8 7.36 (m, 2H), 7.25 (s, 1H), 7.21 — 7.09 (m, 3H), 7.03 (t, /= 6.9 Hz, 1H), 6.76

‘CH3 (m, 1H), 3.37 — 3.24 (m, 1H), 3.14 — 2.95 (m, 2H), 2.82 (d, J = 16.0 Hz, 1H),
O CN 2.34 (s, 3H), 2.26 (s, 3H).!3C NMR (100 MHz, CDCl;) 3 140.7, 138.4, 136.0,

133.9, 129.4, 129.3, 128.9, 128.4, 128.3, 127.8, 126.5, 125.0, 117.2, 70.5, 49.6,
CH, 40.8,29.1,21.5.

2-Methyl-1-(p-tolyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2d): White solid, 94%
yield, m.p. = 113-114 °C. Ry = 0.56 (petroleum ether/ethyl acetate 5:1). 'H NMR (400 MHz,
CDCly) 6 7.43 (d, J= 7.8 Hz, 2H), 7.16 (m, 4H), 7.03 (m, 1H), 6.75 (d, J =

‘CH3 7.9 Hz, 1H), 3.37 — 3.23 (m, 1H), 3.14 — 2.95 (m, 2H), 2.81 (d, J = 16.0 Hz,
O CN 1H), 2.35 (s, 3H), 2.26 (s, 3H). 3C NMR (100 MHz, CDCl;) 8 138.5, 137.9,

136.1, 134.0, 129.3, 129.3, 128.9, 127.8, 127.7, 126.5, 117.3, 70.3, 49.6,

HsC
40.7,29.1, 21.1.

1-(4-Fluorophenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2e):
Colorless liquid, 88% yield, m.p. = 95-96 °C. Ry = 0.54 (petroleum ether/ethyl acetate 5:1). 'H
NMR (400 MHz, CDCl3) & 7.55 (m, 2H), 7.24 — 7.12 (m, 2H), 7.05 (m, 3H),

‘CH3 6.72 (d, J=17.9 Hz, 1H), 3.35 — 3.23 (m, 1H), 3.13 — 2.95 (m, 2H), 2.82 (dd, J
O CN =16.2, 1.4 Hz, 1H), 2.25 (s, 3H). 3C NMR (100 MHz, CDCl;) & 162.71 (d, J
=248.2 Hz), 136.71 (d, J = 3.2 Hz), 135.64 (s), 133.96 (s), 129.60 (d, J = 8.3

Hz), 129.15 (s), 129.02 (s), 127.96 (s), 126.61 (s), 116.99 (s), 115.53 (d, J =
21.8 Hz), 69.89 (s), 49.56 (s), 40.65 (s), 29.00 (s); '°F NMR (376 MHz, CDCls) § -113.1.

F
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1-(4-Chlorophenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2f): White
solid, 94% yield, m.p. = 124-125 °C. R¢ = 0.56 (petroleum ether/ethyl acetate 5:1). '"H NMR (400
MHz, CDCl;) § 7.51 (m, 2H), 7.34 (m, 2H), 7.22 — 7.10 (m, 2H), 7.05 (t, J =
7.4 Hz, 1H), 6.71 (d, J = 8.0 Hz, 1H), 3.36 — 3.22 (m, 1H), 3.14 — 2.94 (m,
C,\;CH3 2H), 2.82 (dd, J=16.2, 1.5 Hz, 1H), 2.25 (s, 3H). 13C NMR (100 MHz, CDCls)
O 8 139.5, 135.4, 134.6, 134.0, 129.2, 129.1, 129.1, 128.8, 128.0, 126.7, 116.8,

cl 70.0, 49.5, 40.7, 29.0.

1-(4-Methoxyphenyl)-2-methyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2g): White
solid, 92% yield, m.p. = 79-80 °C. R¢ = 0.45 (petroleum ether/ethyl acetate 5:1). '"H NMR (400
MHz, CDCl;) 8 7.46 (m, 2H), 7.22 — 7.10 (m, 2H), 7.09 — 6.98 (m, 1H),

‘CH3 6.88 (m, 2H), 6.76 (d, J = 7.9 Hz, 1H), 3.81 (s, 3H), 3.35 — 3.22 (m, 1H),
O CN 3.13 — 2.95 (m, 2H), 2.81 (m, 1H), 2.26 (s, 3H). 3C NMR (100 MHz,

CDCly) 6 159.7, 136.1, 134.0, 132.8, 129.3, 129.0, 128.9, 127.8, 126.5,

HaCO
117.3, 113.8, 69.9, 55.3, 49.6, 40.6, 29.1.

2,7-Dimethyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile ~ (2h):  Colorless
liquid, 95% yield, m.p. = 57-58 °C. R¢ = 0.58 (petroleum ether/ethyl acetate 5:1). 'H NMR (400
MHz, CDCl;) § 7.65 — 7.48 (m, 2H), 7.36 (m, 3H), 7.01 (m, 2H), 6.53 (s, 1H),
H30‘0H3 3.32 - 3.19 (m, 1H), 3.12 — 2.92 (m, 2H), 2.78 (d, J = 15.8 Hz, 1H), 2.25 (s,
O CN 3H), 2.13 (s, 3H). 3C NMR (100 MHz, CDCly) & 140.9, 136.1, 135.6, 130.9,
129.5, 128.9, 128.8, 128.6, 128.5, 127.8, 117.3, 70.5, 49.7, 40.7, 28.7, 21.0.
2,6,7-Trimethyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2i): White solid,
93% yield, m.p. = 108-109 °C. R¢= 0.50 (petroleum ether/ethyl acetate 5:1). 'H NMR (400 MHz,
HsC CDCl3) 8 7.66 — 7.48 (m, 2H), 7.46 — 7.28 (m, 3H), 6.92 (s, 1H), 6.48 (s, 1H),
H3C‘CH3 3.30 — 3.16 (m, 1H), 3.02 (m, 2H), 2.74 (m, 1H), 2.24 (s, 3H), 2.18 (s, 3H),
CN 2.03 (s, 3H). 13C NMR (100 MHz, CDCl;) 8 141.0, 136.6, 135.0, 133.2, 131.2,
O 129.9, 128.5, 128.5, 128.5, 127.8, 117.4, 70.3, 49.8, 40.7, 28.6, 19.4, 19.4.

7-Methoxy-2-methyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile 2j):
Colorless liquid, 86% yield. R¢ = 0.50 (petroleum ether/ethyl acetate 5:1). '"H NMR (400 MHz,
CDCl;) 6 7.56 (m, 2H), 7.36 (m, 3H), 7.07 (d, J = 8.4 Hz, 1H), 6.76 (dd, J =
H3CO‘CH3 8.4, 1.8 Hz, 1H), 6.24 (d, J = 1.8 Hz, 1H), 3.59 (s, 3H), 3.29 — 3.17 (m, 1H),
O CN 3.12 —2.93 (m, 2H), 2.76 (m, 1H), 2.25 (s, 3H). *C NMR (100 MHz, CDCl;)
5 157.9, 140.7, 136.7, 129.9, 128.7, 128.6, 127.8, 126.1, 117.1, 114.3, 114.1,

70.6, 55.2,49.8, 40.8, 28.3.
1,2-Dimethyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2k): Yellow oil, 87% yield.
R¢ = 0.30 (petroleum ether/ethyl acetate 5:1). 'H NMR (400 MHz, CDCl;) § 7.46 — 7.37 (m, 1H),
7.26 —7.20 (m, 2H), 7.12 (d, J = 6.2 Hz, 1H), 3.13 — 3.02 (m, 1H), 2.92 (m, 1H),
Q;J\Lcm 2.84 — 2.76 (m, 1H), 2.70 (m, 1H), 2.61 (s, 3H), 1.83 (s, 3H); '3C NMR (100
HC CN MHz, CDCl5) 6 135.2, 134.3, 129.2, 127.9, 126.8, 126.7, 119.5, 60.2, 49.6, 40.6,

29.3, 26.5.

2-Ethyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile 2D:
N._CHs Colorless liquid, 85% yield. R¢ = 0.67 (petroleum ether/ethyl acetate 5:1). 'H

O CN NMR (400 MHz, CDCl;) § 7.61 (d, J = 6.2 Hz, 2H), 7.43 — 7.28 (m, 3H), 7.14 (d,
J =53 Hz, 2H), 7.07 - 6.93 (m, 1H), 6.74 (d, J = 7.9 Hz, 1H), 3.40 — 3.13 (m,
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2H), 2.97 — 2.74 (m, 2H), 2.51 (m, 1H), 2.36 (m, 1H), 0.99 (t, J = 7.1 Hz, 3H). *C NMR (100 MHz,
CDCl) 5 141.4, 136.2, 134.3, 129.3, 128.9, 128.6, 128.5, 127.8, 127.7, 126.5, 118.0, 70.3, 45.9,
44.7,29.4,13.1.
2-Decyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2m): Pale yellow liquid,
80% yield. R¢= 0.72 (petroleum ether/ethyl acetate 5:1).'"H NMR (400 MHz, CDCl;) & 7.58 (d, J
= 5.9 Hz, 2H), 7.33 (m, 3H), 7.13 (s, 2H), 7.02 (m, 1H), 6.73 (d, J = 7.9 Hz,
O Ny CH; 1H), 3.42 —3.10 (m, 2H), 2.95 — 2.69 (m, 2H), 2.52 — 2.27 (m, 2H), 1.21 (m,
Cﬁg 16H), 0.87 (t, J = 6.8 Hz, 3H). *C NMR (100 MHz, CDCl;) 3 141.4, 136.4,
O 134.4, 129.4, 128.9, 128.5, 128.4, 128.1, 127.6, 126.5, 117.9, 70.4, 51.3, 45.2,
31.9,29.5,29.5,29.4,29.3,29.2,27.4,26.8,22.7, 14.1.
2-Benzyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (2n): Pale yellow solid,
85% yield, m.p. = 103-104 °C. R = 0.65 (petroleum ether/ethyl acetate 5:1). 'H NMR (400 MHz,
CDCl3) 8 7.73 (m, 2H), 7.43 — 7.22 (m, 8H), 7.20 — 7.09 (m, 2H), 7.04 (m, 1H),
O N.g 6.79 (d, J = 7.9 Hz, 1H), 3.76 (d, J = 13.6 Hz, 1H), 3.36 (d, J = 13.6 Hz, 1H),
O CN 3.12 (m, 2H), 2.98 — 2.79 (m, 1H), 2.73 (d, J = 15.6 Hz, 1H); 3C NMR (100
MHz, CDCl3) & 141.2, 138.2, 134.4, 129.5, 129.0, 128.8, 128.8, 128.4, 128.4,
128.0, 127.9, 127.3, 126.6, 117.6, 70.0, 55.8, 45.1, 29.2.

4. Synthesis of a-Cyano Tetrahydro-f-carboline with a Quaternary Center via Strecker
+
N-CHs  TMSCN, KF, Na,COs { N—CHs

o ! CICHCH,CI, 30 °C, 24 h N N

4
73% yield

Reaction

Iz
w

A mixture of TMSCN (99.2mg, 1 mmol) and potassium fluoride (58.1 mg, 1 mmol) in 1,2-
dichloroethane (1.0 mL) were stirred in the schlenk tube at 30 °C for 30 min. Then substrate 3 (0.5
mmol), sodium carbonate (26.5 mg, 0.25 mmol) and another 2 mL 1,2-dichloroethane was added
into the reaction and stirred at 30°C for 24 h. After the completion, the reaction was quenched by
saturated sodium bicarbonate solution. Subsequently, the mixture was extracted with
dichloromethane twice and the combined organic extracts dried over sodium sulfate. The resulting
residue was concentrated in vacuo and further purification was performed by a neutral Al,O;
column eluted with petroleum ether/ethyl acetate to give the product 4.

2-Methyl-1-phenyl-2,3,4,9-tetrahydro-1H-pyrido[3,4-b]indole-1-carbonitrile  (4): Pale
yellow solid, 73% yield. Ry = 0.84 (petroleum ether/ethyl acetate 2:1). "H NMR (400 MHz, CDCl3)

N-CH, 0 7.66 —7.57 (m, 2H), 7.54 (d, J= 7.9 Hz, 1H), 7.44 — 7.35 (m, 3H), 7.32 (s,
@E@CN 1H), 7.21 — 7.04 (m, 3H), 3.28 — 3.03 (m, 3H), 2.93 — 2.79 (m, 1H), 2.34 (s,
N Ph 3H); 3C NMR (100 MHz, CDCl3) 8 137.3, 136.9, 130.7, 129.6, 129.0,
127.56, 126.5, 123.1, 120.0, 119.1, 115.8, 111.4, 110.8, 67.2, 50.6, 39.8,

21.4.

5. Synthesis of a-Cyano Tetrahydroisoquinolines at Gram Scale
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. TMSCN, KF, Na,CO4
“N-cH,  CICHCH,CI, 30°C, 72 h N~cH,
P’ CN

1a 2a
98% yield

A mixture of TMSCN (992.1mg, 10 mmol) and potassium fluoride (581.0 mg, 10 mmol) in
1,2-dichloroethane (10 mL) were stirred in the schlenk tube at 30 °C for 30 min. Then substrate 1a
(5 mmol, 1.7452), sodium carbonate (265.0 mg, 2.5 mmol) and another 10 mL 1,2-dichloroethane
was added into the reaction and stirred at 30°C for 72 h. After the completion, the reaction was
quenched by saturated sodium bicarbonate solution. Subsequently, the mixture was extracted with
dichloromethane twice and the combined organic extracts dried over sodium sulfate. The resulting
residue was concentrated in vacuo and further purification was performed by a neutral Al,O;

column eluted with petroleum ether/ethyl acetate to give the product 2a in 98% yield.

. TMSCN, KF, Na,COs
N-g, CICHCH,CI, 30 °C, 24 h N<gn
PH” CN

1n 2n
81% yield

A mixture of TMSCN (793.7 mg, 8 mmol) and potassium fluoride (464.8 mg, 8 mmol) in
1,2-dichloroethane (10 mL) were stirred in the schlenk tube at 30 °C for 30 min. Then substrate 1n
(4 mmol, 1.5132 g), sodium carbonate (212.0 mg, 2 mmol) and another 12 mL 1,2-dichloroethane
was added into the reaction and stirred at 30°C for 24 h. After the completion, the reaction was
quenched by saturated sodium bicarbonate solution. Subsequently, the mixture was extracted with
dichloromethane twice and the combined organic extracts dried over sodium sulfate. The resulting
residue was concentrated in vacuo and further purification was performed by a neutral Al,O;

column eluted with petroleum ether/ethyl acetate to give the product 2n in 81% yield.
6. Synthesis of 1-Cyano-1-phenyl-2-methyl-tetrahydroisoquinoline via One-pot Reaction
with 1-Phenyl-3,4-dihydroisoquinoline as Starting Material
1. CHsl, CICH,CH,CI, 80 °C, 30 min
=N o N-cH
L 2. TMSCN, KF, Na,COg3, 30 °C, 72 h P CN 3

SM 1a 2a
88% yield

A mixture of SM 1a (103.6mg, 0.5 mmol) and methyl iodide (212.9 mg, 1.5 mmol) in 1,2-
dichloroethane (2.0 mL) were stirred in the sealed tube at 80 °C for 30 min. Then the sealed tube
was cooled to room temperature, and TMSCN (99.2 mg, 1 mmol), potassium fluoride (58.1 mg, 1
mmol), sodium carbonate (26.5 mg, 0.25 mmol) and another 1 mL 1,2-dichloroethane were added
into the sealed tube and stirred at 30 °C for 72 h. After the completion, the reaction was quenched
by saturated sodium bicarbonate solution. Subsequently, the mixture was extracted with
dichloromethane twice and the combined organic extracts dried over sodium sulfate. The resulting
residue was concentrated in vacuo and further purification was performed by a neutral Al,O3
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column eluted with petroleum ether/ethyl acetate to give the product 2a in 88% yield.

7. Transformation of a-Cyano Tetrahydroisoquinoline

KOH, EtOH/H,0 (1:1) CN
N. N.
CH3 80 °C CH3
Ph" CN Ph
2a 5a
74% yield

Procedure: A mixture of substrate 2a (124.2 mg, 0.5 mmol) and KOH (673.2 mg, 12 mmol)
in EtOH/H,0 (2.0 mL, v/v 1:1) were stirred in the schlenk tube at 80 °C for 4.5 h. After the
completion, the reaction was quenched by 10% HCI solution with a pH of 5. Subsequently, the
mixture was extracted with ethyl acetate twice and the combined organic extracts dried over
sodium sulfate. The resulting mixture was concentrated in vacuo and further purification was
performed by a neutral Al,O; column eluted with petroleum ether/ethyl acetate to give the product
Sa.

2-Methyl-1-phenyl-1,2,3,4-tetrahydroisoquinoline-3-carbonitrile (5a): Yellow solid, 74%
yield. Ry = 0.78 (petroleum ether/ethyl acetate 5:1). '"H NMR (400 MHz, CDCl3) 8 7.37 — 7.25 (m,

CN  5H), 7.12 (m, 2H), 7.03 (m, 1H), 6.69 (d, J= 7.8 Hz, 1H), 4.52 (s, 1H), 4.17 (dd,

©;)\l/‘cm J=15.5,1.8 Hz, 1H), 3.59 (dd, J = 16.0, 5.5 Hz, 1H), 3.06 (d, J = 16.0 Hz, 1H),

Ph 2.31 (s, 3H); 3C NMR (100 MHz, CDCl;) 8 142.9, 137.0, 129.4, 129.3, 128.6,
128.6, 128.4, 127.8, 126.9, 126.6, 116.6, 67.3, 53.1, 42.1, 32.9.

D (70%)
KOH, EtOD/D,0 (1:1) CN
N N.
CHs 80°C 5 CD; (75%)
PH" CN (70%)~ Ph
2a [D]-5a
61% yield

Procedure: A mixture of substrate 2a (124.2 mg, 0.5 mmol) and KOH (673.2 mg, 12 mmol)
in EtOD/D,0O (2.0 mL, v/v 1:1) were stirred in the schlenk tube at 80 °C for 4.5 h. After the
completion, the reaction was quenched by 10% HCI solution with a pH of 5. Subsequently, the
mixture was extracted with ethyl acetate twice and the combined organic extracts dried over
sodium sulfate. The resulting mixture was concentrated in vacuo and further purification was
performed by a neutral Al,O; column eluted with petroleum ether/ethyl acetate to give the
deuterated product [D]-5a.

2-(Methyl-d3)-1-phenyl-1,2,3,4-tetrahydroisoquinoline-3-carbonitrile-1,3-d2  ([D]-5a):
Yellow solid, 61% yield. Ry = 0.78 (petroleum ether/ethyl acetate 5:1). 'H NMR (400 MHz,
DCN CDCl;) 6 7.41 = 7.27 (m, 5H), 7.13 (d, J = 4.0 Hz, 2H), 7.04 (td, J = 8.1, 4.0 Hz,

Q;\,f 1H), 6.69 (d, J = 7.8 Hz, 1H), 4.52 (s, 0.30H), 4.17 (d, J = 3.9 Hz, 0.30H), 3.59
“CD
Dl T (dd,J=16.1,5.9 Hz, 1H), 3.06 (d,J = 16.1 Hz, 1H), 2.35 — 2.25 (m, 0.75H).

8. Reference

[1]. Ji, Y.; Feng, G.-S.; Chen, M.-W.; Shi, L.; Du, H.; Zhou, Y.-G. Org. Chem. Front. 2017, 4,
1125-1129.
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