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(A) Typical Experimental Procedure

(a) General information

'H NMR, 3C NMR and 'F NMR spectra were recorded on a Bruker 500 (500, 125,
and 471 MHz) advance spectrometer at room temperature in CDCl; (solvent signals, 6
7.26 and 77.0 ppm) using TMS as internal standard. Low-resolution mass spectra
(LRMS) data were measured on GCMS-QP2010 Ultra. High-resolution mass spectra
(HRMS) was recorded on an electrospray ionization (ESI) apparatus using time-of-
flight (TOF) mass spectrometry. Melting Points were recorded on Hanon MP100
Apparatus. Unless otherwise noted, all reactions were carried out using standard
Schlenk techniques, and all starting materials and solvents were commercially available
and were used without further purification. Column chromatography was performed on
silica gel (300-400 mesh) using petroleum ether (PE)/ethyl acetate (EA). The light
source were used 5 W Blue LEDs (manufacturer: liang yuan ligbting, model: LY-
PDO001, wavelength range: 450-460 nm, A ,.x = 455 nm), with wrap in foil, less than

Scm from the light source to the irradiation vessel.
(b) General procedure for the synthesis of starting compounds 1a & 2a:

Cycloketone Oxime Esters, [!] amides of N-aryl-substituted glycine,?! dipeptides,]
were all prepared according to previous reports.

(¢) General procedure for synthesis of compound 3aa.
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To a Schlenk tube were added 2-phenyl-1,2,3,4-tetrahydroisoquinoline 1a (0.2
mmol, 41.8 mg), cyclobutanone O-(4-(trifluoromethyl)phenyl) oxime 2a (1.2 equiv.,
55.0 mg), 3CzCIIPN (3 mol%, 4.7 mg), and MeCN (2.0 mL). Then the mixture was
stirred at room temperature under argon atmosphere for indicated time until complete
consumption of starting material as monitored by TLC and/or GC-MS analysis. The
residue was purified by silica gel flash column chromatography (hexane/ethyl acetate)
to afford the compound 3aa (47.0 mg, 0.17 mmol, 86% yeild).

One gram reaction: To a Schlenk tube were added 2-phenyl-1,2,3,4-
tetrahydroisoquinoline 1a (4.8mmol, 1 g), cyclobutanone cyclobutanone O-(4-
(trifluoromethyl)phenyl) oxime 2a (1.2 equiv., 1.32 g), 3CzCIIPN (3 mol%, 112.8 mg),
and MeCN (10.0 mL). Then the mixture was stirred at room temperature under argon
atmosphere for indicated time until complete consumption of starting material as
monitored by TLC and/or GC-MS analysis. The residue was purified by silica gel flash
column chromatography (hexane/ethyl acetate) to afford the compound 3aa (1.06 g,

3.84 mmol, 80% yeild).
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(B) The mechanistic studies

(a) BHT redical trapping expriments.

Y©/ standard conditions \©

BHT (5 equiv.) By By
O _~_-~CN
3aa, trace 7, detected by HRMS 8, detected by HRMS

To a Schlenk tube were added 2-phenyl-1,2,3,4-tetrahydroisoquinoline 1a (0.2 mmol,
41.8 mg), cyclobutanone O-(4-(trifluoromethyl)phenyl) oxime 2a (1.2 equiv., 55.0 mg),
3CzCIIPN (3 mol%, 4.7 mg), Butylated Hydroxytoluene (220 mg, 1 mmol, 5 equiv.)
and MeCN (2.0 mL). The mixture was bubbled with Ar for 1 min, and the reaction
excuted under argon atmosphere. The reaction was then stirred and photolyzed with 5
W blue LEDs at distances to the vial of approximately 1 cm for 12 h. The reaction
mixture was then analyzed by HRMS. The HRMS spectrum (Figure S1 and S2) showed
evidence for the formation of 7 (an adduct of BHT and tetrahydroisoquinoline radical)

and 8 (an adduct of BHT and butyronitrile radical).
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Figure S1
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Figure S2
(b) Stern-Volmer fluorescence quenching study

Emission intensities were recorded using a HITACHI spectrofluorophotometer F-7000.
All 3CzCIIPN solutions were excited at 350 nm and the emission intensity at 552 nm
was observed. MeCN was degassed with a stream of argon for 30 min. In a typical
experiment, the emission spectrum of the sample was collected after the sample was
degassed with a stream of argon for 15 minutes. First, the emission spectrum of a 2.0%
10 M solution of 3CzCIIPN in MeCN was collected. Then, the appropriate amount of
quencher was added to the measured solution and the emission spectrum of the sample
was collected.

As shown on Fig. 3-4, Stern-Volmer studies resulted in linear dependence between Iy/1
and the concentration of quenchers. The results indicates that the N-phenyl THIQ
quenches the excited state of 3CzCIIPN, where it presumably engages in SET event

with the photoexcited 3CzCIIPN complex.
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Figure S3 Stern-Volmer plot for the emission quenching of 3CzCIIPN by

various concentrations of THIQ
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Figure S4 Stern-Volmer plot for the emission quenching of 3CzCIIPN by

various concentrations of cyclobutanone O-(4-(trifluoromethyl)phenyl) oxime
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(C) Analytical data
4-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3aa),47.5 mg, 86%
yield;
/@ Yellow oil; '"H NMR (500 MHz, CDCls) & 7.23 (t, J = 7.5 Hz,
N 2H), 7.16 (d, J= 6.5 Hz, 2H), 7.11 (d, J = 6.5 Hz, 2H), 6.88 (d,
o J = 8.0 Hz, 2H), 6.76 (d, J = 7.5 Hz, 1H), 4.67 (t, J = 6.5 Hz,
1H), 3.66-3.57 (m, 2H), 3.02-2.96 (m, 1H), 2.76 (d, J = 16 Hz,
1H), 2.33 (t, /= 7.0 Hz, 2H), 2.09-2.04 (m, 1H), 1.93-1.83 (m, 2H), 1.80-1.75 (m, 1H);
I3C NMR (126 MHz, CDCly) 6 149.6, 137.9, 134.9, 129.3, 128.8, 127.0, 126.7, 126.0,
119.5,118.0, 114.8, 58.3,42.0, 35.5, 26.5, 22.8, 17.1; LRMS (EI, 70 eV) m/z (%): 276
(M*, 4), 193 (5),208 (100), 165 (3); HRMS m/z (ESI) calcd for C;9H,N, [M+H]*
277.1699, found 277.1694.

4-(2-(p-tolyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ba), 47.1 mg, 81%
yield;

/©/ Yellow oil; 'H NMR (500 MHz, CDCls) & 7.18-7.14 (m, 2H),

N 7.11-7.07 (m, 2H), 7.03 (d, J= 7.5 Hz, 2H), 6.80 (t, J= 6.0 Hz,,

o 2H), 4.62-4.58 (m, 1H), 3.62-3.52 (m, 2H), 2.98-2.91 (m, 1H),

2.73-2.68 (m, 1H), 2.34-2.31 (m, 2H), 2.24 (d, /= 4.0 Hz, 3H),

2.08-2.01 (m, 1H), 1.92-1.81 (m, 2H), 1.79-1.74 (m, 1H); 3C NMR (125 MHz,

CDCl,) & 147.6, 138.0, 134.8, 129.8, 128.8, 127.6, 127.0, 126.5, 125.9, 119.6, 115.6,

58.3,42.3, 354, 26.1, 22.8, 20.2, 17.0; LRMS (EI, 70 eV) m/z (%): 290 (M*, 3), 115

(17),222(100), 91 (30); HRMS m/z (ESI) calcd for C,0H,,N, [M+H]*291.1856, found

291.1860.

4-(2-(4-methoxyphenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ca),
51.4 mg, 84% yield;

7.08 (d, J=7.5 Hz, 1H), 6.88-6.85 (m, 2H), 6.81-6.79 (m, 2H),
CN S6

: O Yellow oil; 'TH NMR (500 MHz, CDCl;) 6 7.18-7.12 (m, 3H),
N



4.50-4.47 (m, 1H), 3.74 (d, J = 3,0 Hz, 3H), 3.54-3.51 (m, 2H), 2.93-2.86 (m, 1H),
2.68-2.64 (m, 1H), 2.34-2.32 (m, 2H), 2.04-1.99 (m, 1H), 1.90-1.78 (m, 3H); 3C NMR
(125 MHz, CDCls) & 153.2, 144.5, 138.1, 134.9, 129.0, 127.0, 126.4, 126.0, 119.6,
118.7, 114.6, 58.9, 55.6, 43.6, 35.3, 26.0, 22.7, 17.0; LRMS (EI, 70 eV) m/z (%): 306
(M™, 4), 223 (6), 238 (100), 115 (13); HRMS m/z (ESI) calcd for C,yH,N,O [M+H]*
307.1805, found 307.1803.

4-(2-(4-fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3da), 58.3
mg, 74% yield;

F  Yellow oil; 'TH NMR (500 MHz, CDCls) 6 7.19-7.14 (m, 2H),

N/©/ 7.10 (t, J=10.5 Hz, 2H), 6.93-6.89 (m, 2H), 6.83-6.80 (m, 2H),

CN  4.54-4.50 (m, 1H), 3.55-3.53 (m, 2H), 2.94-2.88 (m, 1H), 2.73-

2.67 (m, 1H), 2.31 (t,J=7.5 Hz, 2H), 2.05-2.00 (m, 1H), 1.91—

1.80 (m, 2H), 1.78-1.72 (m, 1H); 3C NMR (125 MHz, CDCl;) 6 156.3 (d, Jcr = 236.3

Hz), 146.5 (d, Jcr = 2.1 Hz), 137.7, 134.6, 128.9, 127.0, 126.6, 126.0, 119.5, 117.3 (d,

Jor = 7.4 Hz), 115.6 (d, Jor = 21.8 Hz), 58.7, 43.0, 35.4, 26.0, 22.7, 17.0; F NMR

(471 MHz, CDCl;) 6 -125.9; LRMS (EIL, 70 eV) m/z (%): 294 (M*, 3), 115 (11), 226

(100), 95 (10); HRMS m/z (ESI) caled for CioH;oFN, [M+H]* 295.1605, found

295.1600.

4-(2-(4-bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ea), 51.0
mg, 72% yield;

Br Yellow oil; 'H NMR (500 MHz, CDCl3) 8 7.29-7.27 (m, 2H),

NQ/ 7.18-7.15 (m, 2H), 7.12-7.08 (m, 2H), 6.73-6.71 (m, 2H), 4.61-

CN 4,58 (m, 1H), 3.57-3.54 (m, 2H), 2.98-2.92 (m, 1H), 2.80-2.74

(m, 1H), 2.32-2.29 (m, 2H), 2.09-2.01 (m, 1H), 1.90-1.78 (m,

2H), 1.76-1.69 (m, 1H); 3C NMR (125 MHz, CDCls) & 148.5, 137.4, 134.5, 131.9,

128.7, 127.0, 126.8, 126.1, 119.4, 116.1, 109.6, 58.2, 42.0, 35.3, 26.4, 22.7, 17.0;
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LRMS (EL 70 eV) m/z (%): 354 (M*, 17), 253 (38), 207 (100), 281 (32); HRMS m/z
(ESI) caled for C1oHBrN, [M+H]* 355.0804, found 355.0799.

4-(2-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile
(3fa), 33.0 mg, 48% yield;
CF, Yellow oil; "H NMR (500 MHz, CDCls) 6 7.46 (d, J = 8.5 Hz,
N/©/ 2H), 7.21-7.15 (m, 3H),7.11 (d, J = 5.5 Hz, 1H), 6.86 (d, J =
CN 8.5 Hz, 2H), 4.75 (t,J = 7.5 Hz, 1H), 3.65 (t, J = 7.0 Hz, 2H),
3.06-3.00 (m, 1H), 2.92-2.87 (m, 1H), 2.35 (t, /= 7.5 Hz, 2H),
2.15-2.08 (m, 1H), 1.96-1.88 (m, 1H), 1.85-1.72 (m, 1H); 3C NMR (125 MHz,
Chloroform-d) ¢ 151.4, 137.2, 134.5, 128.7, 127.2, 127.1, 126.7 (q, Jcr = 3.8 Hz),
126.3, 124.8 (d, Jor = 268.2 Hz), 119.3, 118.7 (d, Jor = 32.5 Hz), 112.5, 58.2, 41.9,
35.4,26.9,22.7, 17.2; "F NMR (471 MHz, CDCls) & -61.1; LRMS (EI, 70 eV) m/z
(%): 344 (M*, 4), 172 (8), 276 (100), 145 (11); HRMS m/z (ESI) calcd for C,oH;9F5N,
[M+H]" 345.1573, found 345.1574.

4-(2-(o-tolyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ga), 51.0 mg, 88%
yield;

Kj Yellow oil; 'H NMR (500 MHz, CDCls) & 7.24-7.16 (m, 4H),

N 7.09 (d, J=7.5 Hz, 1H), 7.04-6.96 (m, 2H), 6.85 (d, J=7.5 Hz,

o 1H), 4.33 (d, J=9.0 Hz, 1H), 3.41-3.35 (m, 1H), 3.17-3.12 (m,

1H), 2.75-2.68 (m, 1H), 2.63-2.59 (m, 1H), 2.36 (s, 3H), 2.31-

2.23 (m, 2H), 2.04-1.97 (m, 1H), 1.89-1.75 (m, 3H); 3C NMR (125 MHz, CDCl;) &

150.2, 138.7,135.5,133.4,131.1, 129.1, 126.6, 126.4, 126.2, 123.5, 122.5, 119.7, 59.5,

44.4, 353, 25.9,22.4, 18.1, 16.9; LRMS (EI, 70 eV) m/z (%): 290 (M*, 2), 223 (17),

222 (100), 220 (10); HRMS m/z (ESI) caled for CyoHp,N, [M+H]™ 291.1856, found
291.1857.
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4-(2-(m-tolyl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ha), 52.2mg, 90%
yield;

/@\ Yellow oil; 'TH NMR (500 MHz, CDCl3) & 7.15-7.08 (m, 5H),

N 6.68 (d, J=13.0 Hz, 2H), 6.58 (d, /= 7.5 Hz, 1H), 4.67 (t, J =

o 7.0 Hz, 1H), 3.66-3.54 (m, 2H), 3.01-2.94 (m, 1H), 2.76— 2.71

(m, 1H), 2.31 (d, J=9.0 Hz, 5H), 2.08-2.02 (m, 1H), 1.91-1.73

(m, 3H); *C NMR (125 MHz, CDCl) 6 149.7, 138.9, 138.0, 134.8, 129.1, 128.8, 127.0,

126.6,125.9,119.5,118.9,115.5,111.9, 58.1,41.8,35.4,26.4,22.7,21.8, 17.0; LRMS

(EL, 70 eV) m/z (%): 290 (M™, 12), 207 (37), 83 (100), 276 (35); HRMS m/z (ESI) calcd

for Cy0H2oN, [M+H]" 291.1856, found 291.1858.

4-(2-(naphthalen-2-yl)-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ia), 47.6
mg, 73% yield;

Yellow oil; 'H NMR (500 MHz, CDCls) 8 7.73-7.67 (m, 2H),
N

7.61 (d,J=8.5 Hz, 1H), 7.36 (d, J= 8.5 Hz, 1H), 7.25-7.17 (m,
o 5H), 7.11 (d, J = 6.5 Hz, 1H), 7.06 (s, 1H), 4.84-4.81 (m, 1H),

3.82-3.78 (m, 1H), 3.69-3.64 (m, 1H), 3.05-2.99 (m, 1H), 2.80-

2.76 (m, 1H), 2.35-2.32 (m, 2H), 2.14-2.10 (m, 1H), 1.97-1.91 (m, 1H), 1.89-1.78 (m,
2H); 3C NMR (125 MHz, CDCl3) § 147.5, 137.8, 134.7, 129.0, 128.9, 127.6, 127.3,
127.1,126.7, 126.3, 126.1, 122.8, 119.6, 118.2, 109.4, 58.2, 42.1,35.5, 26.4,22.8, 17.1;
LRMS (EL 70 eV) m/z (%): 326 (M™, 29), 173 (38), 207 (100), 168 (70); HRMS m/z

(ESI) calcd for C,3H,N, [M+H]* 327.1856, found 327.1858.

4-(7-methyl-2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ka), 46.4
mg, 80% yield;
/@ Yellow oil; 'TH NMR (500 MHz, CDCl;) 6 7.21 (t, J = 8.5 Hz,
N 2H), 6.97 (t,J=11.0 Hz, 2H), 6.92 (s, 1H), 6.86 (d, J = 8.0 Hz,
o 2H), 6.74 (t,J = 8.0 Hz, 1H), 4.62 (t,J = 7.0 Hz, 1H), 3.63-3.53

(m, 2H), 2.95-2.89 (m, 1H), 2.72-2.67 (m, 1H), 2.32 (d, J= 8.0
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Hz, 5H), 2.06-2.03 (m, 1H), 1.92-1.81 (m, 2H), 1.79-1.74 (m, 1H); 3C NMR (125
MHz, CDCl;) & 149.7, 137.7, 135.4, 131.7, 129.2, 128.6, 127.5, 127.4, 119.5, 117.9,
114.8, 58.2,42.0, 35.5,25.9, 22.8,21.0, 17.0; LRMS (EI, 70 eV) m/z (%): 290 (M™, 4),
115 (6), 222 (100), 104 (9); HRMS m/z (ESI) calcd for C,0H,N, [M+H]" 291.1856,
found 291.1859.

4-(7-chloro-2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (31a), 44.6
mg, 72% yield;

Yellow oil; 'TH NMR (500 MHz, CDCl3) 6 7.24-7.21 (m, 2H),
N/© 7.12 (d, J= 6.5 Hz, 2H), 7.02 (d, J = 8.0 Hz, 1H), 6.87 (d, J =
CN 50 Hz, 2H), 6.78 (t, J = 8.0 Hz, 1H), 4.63-4.61 (m, 1H), 3.71-
3.65 (m, 1H), 3.58-3.51 (m, 1H), 2.95-2.88 (m, 1H), 2.69-2.64
“ (m, 2H), 2.40-2.34 (m, 2H), 2.10-2.01 (m, 1H), 1.93-1.81 (m,
3H), 1.81-1.74 (m, 1H); 13C NMR (125 MHz, CDCl;) 6 149.5, 139.8, 133.2, 131.4,
130.3, 129.3, 126.8, 126.8, 119.4, 118.6, 115.4, 58.0, 41.6, 35.3, 25.5, 22.8, 17.0;
LRMS (EI, 70 eV) m/z (%): 310 (M*, 2), 206 (9), 242 (100), 173 (16); HRMS m/z

(ESI) caled for CgH9CIN, [M+H]* 311.1310, found 311.1310.

4-(6-methoxy-2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ma),

49.6 mg, 81% yield;
Yellow oil; 'TH NMR (500 MHz, CDCl3) 8 7.25-7.21 (m,
N/@ 2H), 7.04-7.01 (m, 1H), 6.87 (d, J = 8.0 Hz, 2H), 6.77-
CN6.72 (m, 2H), 6.65 (s, 1H), 4.62 (t, J = 4.5 Hz, 1H), 3.77
MeO (s, 3H), 3.63-3.55 (m, 2H), 2.98-2.92 (m, 1H), 2.72-2.70

(m, 1H), 2.34-2.31 (m, 2H), 2.05-2.02 (m, 1H), 1.89-1.81 (m, 2H), 1.79-1.73 (m, 1H);
13C NMR (125 MHz, CDCly) § 158.1, 149.6, 136.2, 130.1, 129.3, 128.0, 119.5, 118.0,
114.8,113.5, 112.1,57.7, 55.2, 41.9, 35.6, 26.8, 22.8, 17.1; LRMS (EL 70 V) m/z (%)
306 (M*, 13), 207 (43), 242 (100), 196 (16); HRMS m/z (ESI) caled for CaoHy,N,0

+ . , foun . .
M+H]*" 307.1805, found 307.1800
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4-(6-chloro-2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3na), 44.6
mg, 72% yield;
Yellow oil; '"H NMR (500 MHz, CDCl;) 6 7.23 (t, J = 8.0

N/© Hz, 2H), 7.15 (d, J= 8.0 Hz, 1H), 7.10 (s, 1H), 7.06 (t, J =
CN 70 Hz, 1H), 6.87 (d, J = 8.0 Hz, 2H), 6.79 (t, /= 7.5 Hz,
Cl 1H), 4.64 (t, J= 4.5 Hz, 1H), 3.68-3.63 (m, 1H), 3.59-3.52
(m, 1H), 2.98-2.92 (m, 1H), 2.73-2.68 (m, 1H), 2.37-2.34 (m, 2H), 2.09-2.03 (m, 1H),
1.91-1.82 (m, 2H), 1.81-1.74 (m, 1H); 3C NMR (125 MHz, CDCls) & 149.5, 136.8,
136.5, 132.2, 129.4, 128.8, 128.3, 126.2, 119.4, 118.6, 115.3, 57.8, 41.6, 35.4, 26.1,
22.7, 17.1; LRMS (EL 70 eV) m/z (%): 310 (M", 3), 244 (35), 242 (100), 243 (19);
HRMS m/z (ESI) caled for C;9H9CIN, [M+H]* 311.1310, found 311.1298.

4-(6,7-dimethoxy-2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (30a),
62.5 mg, 93% yield;

Yellow oil; 'H NMR (500 MHz, CDCl5) 6 7.23 (t,J=17.5

N/© Hz, 2H), 6.89 (d, J = 8.0 Hz, 2H), 6.78 (d, J = 7.8 Hz,

CN 1H), 6.89 (d, J = 8.0 Hz, 2H), 6.77 (t, J = 7.5 Hz, 1H),

MeO 6.62-6.58 (m, 2H), 4.62-4.59 (m, 1H), 3.88 (d, /= 3.0 Hz,

OMe 3H), 3.85 (d, J = 3.0 Hz, 3H), 3.71-3.66 (m, 1H), 3.59—

3.52 (m, 1H), 2.94-2.88 (m, 1H), 2.64-2.60 (m, 1H), 2.40-2.37 (m, 2H), 2.11-2.04 (m,

1H), 1.97-1.86 (m, 2H), 1.84-1.79 (m, 1H); '*C NMR (125 MHz, CDCl;) 8 149.9,

147.7, 147.2, 129.8, 129.3, 126.8, 119.6, 118.3, 115.3, 111.5, 109.8, 57.9, 56.0, 55.8,

41.9, 354, 25.6, 22.8, 17.1; LRMS (EIL, 70 eV) m/z (%): 336 (M*, 5), 244 (34), 242

(100), 243 (25); HRMS m/z (ESI) caled for C,;H;4yN,O, [M+H]" 337.1911, found

337.1915.

3-((2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)methyl)hexanenitrile (3ab), 45.8

mg, 72% yield; (dr = 1:1):
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N Yellow oil; 'H NMR (500 MHz, CDCls) & 7.23-7.13 (m, SH),

CN' 7,06 (d, J= 7.5 Hz, 1H), 6.90 (d, J = 8.0 Hz, 2H), 6.78 (t, J =

8.0 Hz, 1H), 4.70 (t, J= 7.0 Hz, 1H), 3.74 (t, J = 5.5 Hz, 1H),

3.60-3.54 (m, 1H), 2.96-2.89 (m, 1H), 2.63 (d, J = 16.0 Hz, 1H), 2.37 (t, J= 3.5 Hz,

2H), 2.15 (t,J=13.0 Hz, 1H), 1.96 (t, J=7.5 Hz, 1H), 1.78-1.72 (m, 1H), 1.47 (t, J =

8.5 Hz, 2H), 1.40-1.34 (m, 2H), 0.93 (t, J= 8.0 Hz, 3H); 3C NMR (125 MHz, CDCl;)

8 149.9,138.2,134.7,129.4,129.1, 127.1, 126.6, 126.1, 118.8, 118.6, 116.1, 55.4, 42.0,

39.9, 36.1, 31.6, 25.4, 21.3, 19.9, 14.0; LRMS (EL, 70 eV) m/z (%): 318 (M*, 2), 216

(2), 208 (100), 193 (5); HRMS m/z (ESI) calcd for C,,Hy6N, [M+H]" 319.2169, found
319.2173.

'H NMR (500 MHz, CDCl;) & 7.21 (t, J = 8.0 Hz, 2H), 7.17-7.09 (m, 3H), 7.06

(d, J=7.0 Hz, 1H), 6.90 (d, J = 8.0 Hz, 2H), 6.77 (t,J = 7.5 Hz, 1H), 4.73 (d, J=10.0

Hz, 1H), 3.79-3.75 (m, 1H), 3.65 (t, J = 12.5 Hz, 1H), 2.98-2.93 (m, 1H), 2.63 (d, J =

16.5 Hz, 1H), 2.56-2.51 (m, 1H), 2.38-2.34 (m, 1H), 2.15-2.10 (m, 1H), 2.00-1.96 (m,

1H), 1.80-1.75 (m, 1H), 1.53 (d, J = 13.5 Hz, 1H), 1.43-1.35 (m, 2H), 1.30-1.26 (m,

1H), 0.90 (t,J=7.0 Hz, 3H); '3C NMR (125 MHz, CDCl;) § 149.9, 138.4, 134.8, 129.3,

129.1, 127.0, 126.5, 126.0, 119.0, 118.6, 116.0, 57.3, 41.6, 40.8, 36.0, 33.2, 25.4, 22.1,
19.6, 14.0.

ethyl 3-cyano-2-((2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)methyl)propanoate
(3ac), 56.4 mg, 81% yield; (dr = 4:1):

NPco,et  Yellow oil; TH NMR (500 MHz, CDCly) § 7.24-7.13 (m, 5H),

CN' 710-7.05 (m, 1H), 6.90 (t, J= 8.5 Hz, 2H), 6.79 (t, J=7.5 Hz,

1H), 4.88-4.85 (m, 0.8H), 4.75-4.72 (m, 0.2H), 4.23-4.18 (m,

2H), 3.79-3.75 (m, 0.8H), 3.62-3.55 (m, 1.2H), 3.05-2.90 (m, 2H), 2.75-2.67 (m, 1H),

2.64-2.57 (m, 2H), 2.37-2.27 (m, 1H), 1.38 (t, /= 6.5 Hz, 0.8H), 1.29-1.24 (m, 3.22H);

I3C NMR (125 MHz, CDCly) 6 172.6, 172.5, 150.0, 149.4, 137.4, 137.0, 134.9, 134.8,

129.3, 129.2, 127.2, 127.1, 126.9, 126.7, 126.2, 126.1, 119.1, 118.9, 117.9, 117.6,

116.5,115.9,61.5, 56.4,42.2,41.6, 39.4, 38.7, 37.7, 37.5, 36.2, 25.5, 24.9, 21.0, 20.0,
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19.7, 16.7, 14.1, 14.0, 14.0; LRMS (EL 70 eV) m/z (%): 348 (M, 3), 115 (13), 238
(100), 116 (11); HRMS m/z (ESI) caled for CaHauN,O, [M+H]* 349.1911, found
349.1913.

3-phenyl-4-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile (3ad), 47.9
mg, 68% yield; (dr =1:1):
NG Yellow oil; '"H NMR (500 MHz, CDCls) § 7.41 (t,J=10.0 Hz,
CN 1H), 7.34-7.29 (m, 3H), 7.24 (d, J=7.5 Hz, 1H), 7.21-7.08 (m,
5H), 7.01 (d,J=6.5 Hz, 0.5H), 6.93 (d, /J="7.0 Hz, 0.5H), 6.75—
6.63 (m, 3H),4.53 (t,/=8.0 Hz, 0.5H), 4.44 (d,J=11.5 Hz, 0.5H), 3.89-3.85 (m, 0.5H),
3.69-3.62 (m, 0.5H), 3.58-3.52 (m, 0.5H), 3.48-3.43 (m, 0.5H), 3.06-2.91 (m, 1.5H),
2.88-2.84 (m, 0.5H), 2.64-2.49 (m, 3.5H), 2.45-2.39 (m, 0.5H), 2.21-2.12 (m, 1H); *C
NMR (125 MHz, CDCls) 6 149.7, 149.0, 141.2, 141.2, 138.2, 137.5, 134.9, 134.6,
129.2, 129.2, 129.0, 129.0, 128.7, 127.7, 127.6, 127.5, 127.1, 127.0, 126.8, 126.4,
125.9,125.8,118.6,118.4,118.3,117.8,115.9, 114.3, 56.1, 55.8,42.5, 41.9, 40.8, 40.6,
39.4, 38.7, 26.6, 25.6, 24.9, 24.7; LRMS (EI, 70 eV) m/z (%): 352 (M, 23), 238 (66),
207 (100), 193 (33); HRMS m/z (ESI) calcd for C,5H,4N, [M+H]" 353.2012, found
353.2014.

3-methyl-3-phenyl-4-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)butanenitrile
(3ae), 52.7 mg, 72% yield; (dr = 2:1):

N/Ph Ph Yellow oil; '"H NMR (500 MHz, CDCl;) 6 7.43-7.37 (m,
CN' 1.73H), 7.33-7.29 (m, 3H), 7.25-7.17 (m, 2H), 7.13-7.07 (m,
3H), 6.97 (t, J= 4.5 Hz, 0.73H), 6.82-6.73 (m, 2.37H), 6.61 (t,
J=4.5Hz, 1.37H), 5.04 (d, J=4.0 Hz, 1H), 4.30 (d, /= 10.5 Hz, 1H), 3.87-3.67 (m,
1.73H), 3.47 (t,J=5.5 Hz, 0.27H), 3.21 (d, /= 15.0 Hz, 0.73H), 3.07-2.90 (m, 1.27H),
2.86-2.77 (m, 1H), 2.74-2.66 (m, 1H), 2.48 (d, J = 16.5 Hz, 0.73H), 2.40-2.30 (m,
0.54H), 2.14 (d, J = 15.5 Hz, 0.73H), 1.57-1.52 (m, 3H); 13C NMR (125 MHz, CDCl3)

o 151.1, 149.0, 144.6, 138.3, 136.5, 135.9, 135.0, 130.9, 129.2, 129.2, 129.1, 128.9,
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128.8, 128.5, 128.4, 127.4, 126.9, 126.9, 126.3, 125.9, 125.9, 125.7, 119.3, 119.1,
119.0, 118.7, 116.8, 115.8, 62.8, 55.1, 48.1, 45.9, 44.9, 44.5, 42.2, 40.8, 29.6, 27.8,
27.4,25.9,24.5,22.8; LRMS (EI, 70 eV) m/z (%): 366 (M*, 2), 193 (7), 208 (100), 165
(4); HRMS m/z (ESI) caled for CoHpN, [M+H]* 367.2169, found 367.2170.

2-((2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)methoxy)acetonitrile-d14 (3af),
45.6 mg, 82% yield;
Nh Yellow oil; 'TH NMR (500 MHz, CDCl;) § 7.26-7.23 (m, 2H),
O CN 718 (t,J=7.0 Hz, 3H), 7.13 (t, J= 4.5 Hz, 1H), 6.93 (t, /= 3.0
Hz, 2H), 6.79-6.75 (m, 1H), 4.92-4.89 (m, 1H), 4.17 (t, J=4.0
Hz, 2H), 3.95-3.91 (m, 1H), 3.77-3.73 (m, 1H), 3.62-3.57 (m, 2H), 3.03-2.99 (m, 1H),
2.85-2.80 (m, 1H); 3C NMR (125 MHz, CDCls) & 149.2, 135.5, 134.5, 129.3, 128.5,
127.5,127.2,126.1, 118.1, 115.8, 114.2, 74.3, 59.0, 56.5, 42.3, 27.3; HRMS m/z (ESI)
calcd for C1gH gN,O [M+H]* 279.1492, found 279.1489.

tert-butyl (cyanomethyl)((2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-
yDmethyl)carbamate (3ag), 52.8 mg, 70% yield; (dr = 1:1):
N MBoc Yellow oil; "H NMR (500 MHz, CDCl3) § 7.21 (t, J = 9.0 Hz,
N CN " sm), 7.14 (s, 0.5H)7.07 (d, J = 7.0 Hz, 0.5H), 6.90 (t, J = 10.5
Hz, 2H), 6.80-6.75 (m, 1H), 5.12 (t, /= 5.5 Hz, 0.5H), 4.96 (t,
J=8.0 Hz, 0.5H), 4.68 (d, J=3.0 Hz, 0.5H), 4.10 (d, J=12.5 Hz, 0.5H), 4.00-3.85
(m, 1H), 3.74 (d, /= 16.0 Hz, 1H), 3.66 (s, 1H), 3.63-3.54 (m, 2H), 3.09-3.02 (m, 1H),
2.89-2.79 (m, 1H), 1.56 (d, /= 19.5 Hz, 9H); 3C NMR (125 MHz, CDCls) 6 154.5,
154.1, 149.4, 149.2, 135.6, 135.3, 135.0, 134.9, 129.4, 128.7, 128.7, 127.5, 127 .4,
127.2,127.1, 126.5, 126.3, 118.2, 118.1, 116.0, 115.9, 114.2, 113.9, 82.2, 82.0, 80.9,
58.8,58.3,51.8,51.0,42.2,41.4,37.3, 36.3, 28.3, 28.2, 26.9, 26.5; LRMS (EI, 70 eV)
m/z (%): 377 (M*, 5), 244 (30), 242 (100), 243 (17); HRMS m/z (ESI) calcd for
Cx3Hy7N30, [M+H]" 378.2176, found 378.2175.
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5-methyl-5-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)hexanenitrile (3ah), 41.3
mg, 65% yield;

N Yellow oil; 'TH NMR (500 MHz, CDCl;) § 7.21-7.11 (m, 6H),

CN 6.92(d,J=8.0Hz, 2H), 6.72 (t,J=7.5Hz, 1H),4.63 (s, IH),

3.89-3.83 (m, 1H), 3.62-3.56 (m, 1H), 2.96 (t, J = 7.0 Hz,

2H), 2.19 (t, J = 6.5 Hz, 2H), 1.63 (d, J = 10.5 Hz, 2H), 1.51 (t, J = 6.5 Hz, 2H), 1.01

(s, 3H), 0.93 (s, 3H); 3C NMR (125 MHz, CDCl5) 6 151.6, 136.2, 135.6, 129.1, 128.7,

128.6, 126.7,125.2, 119.7, 117.9, 115.9, 65.0, 44.8, 41.3, 39.9, 26.8, 25.5, 20.8, 17.8;

LRMS (EL 70 eV) m/z (%): 318 (M*, 9), 317 (20), 207 (100), 267 (30); HRMS m/z
(ESI) calcd for Cp,HysN, [M+H]" 319.2169, found 319.2168.

6-phenyl-6-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)hexanenitrile (3ai), 40.3
mg, 53% yield; (dr =1:1):
NIt Yellow oil; 'TH NMR (500 MHz, CDCl5) § 7.28 (t,J = 8.5

CN' Hy, 1H), 7.22-7.15 (m, 3.5H), 7.13-7.07 (m, 3.5H), 6.99

Ph (d, J = 7.5 Hz, 1H), 6.93-6.89 (m, 1.5H), 6.82 (d, J = 7.5
Hz, 1H), 6.74 (d, J = 8.0 Hz, 1.5H), 6.64 (t, J = 8.0 Hz, 0.5H), 6.50 (d, J = 8.0 Hz,
0.5H), 4.87 (d,J = 7.0 Hz, 0.5H), 4.82 (d, J = 7.0 Hz, 0.5H), 3.62-3.56 (m, 0.5H), 3.52-
3.47 (m, 0.5H), 3.41-3.31 (m, 1H), 3.19-3.12 (m, 1H), 2.97-2.91 (m, 0.5H), 2.85-2.79
(m, 0.5H), 2.73-2.67 (m, 0.5H), 2.22-2.11 (m, 2H), 2.10-2.00(m, 1H), 1.86-1.75 (m,
1.5H), 1.58-1.47 (m, 2H), 1.21-1.15 (m, 2H); *C NMR (125 MHz, CDCl5) 5 149.9,
149.4,141.5, 1413, 136.8, 135.9, 135.7 135.3, 129.3, 129.2, 129.2, 128.9, 128.6, 128.6,
128.5, 128.1, 128.0, 127.8, 126.8, 126.7, 1267, 126.5, 125.2, 125.0, 119.6, 118.8,
117.2, 116.7, 114.3, 112.7, 64.4, 64.0, 51.7, 51.3, 43.0, 42.7, 31.6, 31.4, 27.0, 26.9,
26.7,25.4, 17.0, 16.9; HRMS m/z (ESI) calcd for C,;HsN, [M+H]* 381.2325, found

381.2325.

ethyl 5-cyano-2-(phenylamino)pentanoate (5aa), 44.8 mg, 91% yield;
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H o) Yellow oil; "TH NMR (500 MHz, CDCl3) 6 7.18 (t,J= 8.5 Hz, 2H),

©/N OEt 6.76 (t,J = 7.0 Hz, 1H), 6.62 (d, J = 8.0 Hz, 2H), 4.21-4.17 (m,

\it 3H), 4.08 (t, J = 6.5 Hz, 1H), 2.40-2.36 (m, 2H), 2.04-1.98 (m,

CN " 1H), 1.93-1.86 (m, 1H), 1.84-1.78 (m, 2H), 1.25 (t, J = 7.5 Hz,

3H); 3C NMR (125 MHz, CDCls) 6 173.3, 146.4, 129.3, 119.1, 118.6, 113.5, 61.4,

55.9, 31.6, 21.7, 16.9, 14.1; LRMS (EI, 70 eV) m/z (%): 246 (M, 9), 132 (25), 173

(100), 120 (30); HRMS m/z (ESI) caled for C4H;gN,O, [M+H]" 247.1441, found
247.1438.

tert-butyl 5-cyano-2-(phenylamino)pentanoate (Sba), 47.7 mg, 87% yield;
H O Yellow oil; '"H NMR (500 MHz, CDCl3) 6 7.17 (t, J = 8.0 Hz,
©/ © 2H), 6.75 (t, J= 7.5 Hz, 1H), 6.62 (d, J = 8.0 Hz, 2H), 4.17 (s,
1H), 3.99 (t,J=5.0 Hz, 1H), 2.42-2.37 (m, 2H), 2.01-1.95 (m,
o 1H), 1.91-1.88 (m, 1H), 1.84-1.78 (m, 2H), 1.44 (s, 9H); 1*C
NMR (125 MHz, CDCl;) 6 172.4, 146.6, 129.3, 119.2, 118.4, 113.5, 82.2, 56.4, 31.6,

27.9, 21.6, 17.0; LRMS (EI, 70 eV) m/z (%): 274 (M™, 4), 118 (23), 173 (100), 104
(10); HRMS m/z (ESI) calcd for C;cH,,N,O, [M+H]" 275.1754, found 275.1759.

benzyl 5-cyano-2-(phenylamino)pentanoate (Sca), 37.6 mg, 61% yield;
H O B Yellow oil; 'TH NMR (500 MHz, CDCl;) 6 7.34 (t, J = 7.5 Hz,
©/ © 3H), 7.28 (d, J=7.0 Hz, 2H), 7.17 (t, J=7.5 Hz, 2H), 6.76 (t, J
=7.0 Hz, 1H), 6.61 (d, J= 8.0 Hz, 2H), 5.18-5.12 (m, 2H), 4.30-
N 4.09 (m, 2H), 2.36-2.28 (m, 2H), 2.04-1.97 (m, 1H), 1.93-1.85
(m, 1H), 1.77-1.71 (m, 2H); 3C NMR (125 MHz, CDCl;) 6 173.2, 146.4, 135.2,129.4,
128.6, 128.5, 128.3, 119.0, 118.8, 113.6, 67.1, 56.0, 31.6, 21.6, 16.9; LRMS (EI, 70
eV) m/z (%): 308 (M*, 5), 120 (23), 173 (100), 91 (59); HRMS m/z (ESI) calcd for

C19H0N,0, [M+H]" 309.1598, found 309.1593.

ethyl 5-cyano-2-(p-tolylamino)pentanoate (Sda), 44.2 mg, 85% yield;
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H 0 Yellow oil; 'TH NMR (500 MHz, CDCl;) 8 6.98 (d, J = 7.5 Hz,

/©/ OFt 2H), 6.54 (d, J = 7.5 Hz, 2H), 4.20-4.15 (m, 2H), 4.04 (d, J =

9.0 Hz, 2H), 2.40-2.33 (m, 2H), 2.22 (s, 3H), 2.02-1.95 (m,

1H), 1.90-1.84 (m, 1H), 1.83—-1.76 (m, 2H), 1.24 (t,J= 7.5 Hz,

3H); 3C NMR (125 MHz, CDCls) 6 173.4, 144.1, 129.7, 127.8, 119.1, 113.7, 61.2,

56.2,31.6,21.7,20.2, 16.8, 14.1; LRMS (EI, 70 eV) m/z (%): 260 (M*, 13), 134 (18),

187 (100), 146 (14); HRMS m/z (ESI) calcd for C;sH)N,O, [M+H]" 261.1598, found
261.1601.

ethyl 5-cyano-2-((4-methoxyphenyl)amino)pentanoate (Sea), 49.1 mg, 89% yield;
X Q Yellow oil; 'TH NMR (500 MHz, CDCl;) & 6.78-6.75 (m,

/©/ OFt 2H), 6.61-6.59 (m, 2H), 4.19-4.15 (m, 2H), 3.99-3.93 (m,
MeO 2H), 3.73 (d, J = 2.0 Hz, 3H), 2.40-2.36 (m, 2H), 1.99-1.94
o (m, 1H), 1.88-1.79 (m, 3H), 1.25-1.22 (m, 3H); 3C NMR

(125 MHz, CDCly) & 173.5, 152.8, 140.5, 119.1, 115.2, 114.7, 61.1, 57.0, 55.5, 31.7,

21.7, 16.8, 14.1; LRMS (EI, 70 eV) m/z (%): 276 (M*, 18), 162 (12), 203 (100), 134
(22); HRMS m/z (ESI) calcd for C;5H,0N,O3 [M+H]" 277.1547, found 277.1544.

ethyl 2-((4-chlorophenyl)amino)-5-cyanopentanoate (5fa), 34.7 mg, 62% yield;
Ho Yellow oil; 'TH NMR (500 MHz, CDCl3) & 7.14-7.11 (m, 2H),

N
/©/ OBt 655 (d, /= 9.0 Hz, 2H), 421-4.18 (m, 3H), 4.05-4.01 (m,
Cl

1H), 2.45-2.35 (m, 2H), 2.04-1.97 (m, 1H), 1.93-1.86 (m,

o 1H), 1.83-1.77 (m, 2H), 1.28-1.25 (m, 3H); 3C NMR (125

MHz, CDCLy) § 173.0, 145.1, 129.2, 123.3, 119.0, 114.7, 61.5, 56.0, 31.5, 21.6, 16.9,
14.1; LRMS (EL 70 eV) m/z (%): 280 (M, 10), 203 (24), 207 (100), 209 (32); HRMS

m/z (ESI) calcd for C,4H;7,CIN,O, [M+H]" 281.1051, found 281.1048.

ethyl 5-cyano-2-((4-iodophenyl)amino)pentanoate (5ga), 53.6 mg, 72% yield;
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e Yellow oil; 'TH NMR (500 MHz, CDCl3) & 7.42 (d, J= 8.0 Hz,
/@/N OEt 2H), 6.40 (d, J = 8.0 Hz, 2H), 4.28 (d, J = 9.0 Hz, 1H), 4.22-
I 4.17 (m, 2H), 4.05-4.01 (m, 1H), 2.40-2.36 (m, 2H), 2.02-1.96

CN " (m, 1H), 1.1.92-1.84 (m, 1H), 1.81-1.75 (m, 2H), 1.26 (t, J =
7.0 Hz, 3H); '3C NMR (125 MHz, CDCl3) § 172.8, 146.1, 137.8, 119.0, 115.6, 79.4,
61.5,55.6,31.3,21.5, 16.8, 14.1; LRMS (EL 70 eV) m/z (%): 372 (M*, 28), 230 (11),
299 (100), 119 (27); HRMS m/z (ESI) calcd for C,4H7IN,O, [M+H]" 373.0407, found

373.0405.

ethyl 5-cyano-2-(o-tolylamino)pentanoate (Sha), 44.2 mg, 85% yield;

0 Yellow oil; 'TH NMR (500 MHz, CDCl3) 8 7.11-7.07 (m, 2H),

N
OEt

6.72-6.69 (m, 1H), 6.54 (t, J = 3.0 Hz, 1H), 4.23-4.18 (m, 2H),

4.14 (t, J = 7.5 Hz, 1H), 2.42-2.37 (m, 2H), 2.21 (d, J = 3.0 Hz,

o 3H), 2.07-2.01 (m, 1H), 1.99-1.93 (m, 1H), 1.86-1.79 (m, 2H),

1.29-1.25 (m, 3H); 3C NMR (125 MHz, CDCls) § 173.4, 144.5, 130.4, 127.0, 123.0,
119.1,118.2,110.4, 61.4, 55.8,31.7,21.7,17.4, 16.9, 14.1; LRMS (EL 70 V) m/z (%)
260 (M*, 10), 188 (14), 187 (100), 146 (16); HRMS m/z (ESI) caled for CisHaoN,0,

[M+H]" 261.1598, found 261.1593.

ethyl 2-((2-bromophenyl)amino)-5-cyanopentanoate (5ia), 38.9 mg, 60% yield;
Br H 0 Yellow oil; '"H NMR (500 MHz, CDCl;) 6 7.45 (d, J = 8.0 Hz,
OBt 1H),7.16 (t,/=8.0 Hz, 1H), 6.63 (t, J = 8.0 Hz, 1H), 6.58 (d, J =
8.0 Hz, 1H), 4.83 (d, /= 8.5 Hz, 1H), 4.25-4.20 (m, 2H), 4.14 (d,
o J="1.0 Hz, 1H), 2.44-2.40 (m, 2H), 2.11-2.05 (m, 1H), 2.03-1.95
(m, 1H), 1.86-1.80 (m, 2H), 1.28 (d, J = 8.5 Hz, 3H); 3C NMR (125 MHz, CDCI;) &
172.5,143.4,132.8,128.5,119.1,119.0,111.8, 110.6, 61.7, 55.9,31.4,21.6, 17.0, 14.2;
LRMS (EI, 70 eV) m/z (%): 324 (M*, 10), 210 (15), 251 (100), 184 (22); HRMS m/z

(ESI) caled for Ci4H7BrN,O, [M+H]" 325.0546, found 325.0544.
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ethyl 5-cyano-2-(m-tolylamino)pentanoate (5ja), 48.4 mg, 93% yield;

Q Yellow oil; '"H NMR (500 MHz, CDCLy) § 7.06 (t, J= 8.0 Hz, 1H),

N
OEt

6.58 (d, J= 7.5 Hz, 1H), 6.44 (t, J = 7.5 Hz, 2H), 4.22-4.18 (m,
2H), 4.13-4.07 (m, 2H), 2.41-2.37 (m, 2H), 2.27 (s, 3H), 2.02—

N o8 (m, 1H), 1.91-1.87 (m, 1H), 1.84-1.80 (m, 2H), 1.26 (t, J =
7.0 Hz, 3H); '*C NMR (125 MHz, CDCly) § 173.3, 146.5, 139.2, 129.2, 119.6, 119.1,
114.4, 110.6, 61.4, 55.9, 31.7, 21.7, 21.5, 16.9, 14.2; LRMS (EI, 70 eV) m/z (%): 260
(M*, 10), 146 (16), 187 (100), 118 (23); HRMS m/z (ESI) caled for CsHyN,0,

[M+H]* 261.1598, found 261.1599.

ethyl 5-cyano-2-((3,5-dimethylphenyl)amino)pentanoate (Ska), 49.3 mg, 90%
yield;

H Q Yellow oil; 'H NMR (500 MHz, CDCls) § 6.42 (s, 1H), 6.26 (s,
OFt 2H), 4.22-4.17 (m, 2H), 4.11-4.06 (m, 2H), 2.40-2.36 (m, 2H),
2.22(d,J=2.5Hz, 6H), 2.02-1.96 (m, 1H), 1.91-1.85 (m, 1H),
1.83-1.77 (m, 2H), 1.28-1.25 (m, 3H); 3C NMR (125 MHz,
CDCl;) 0 173.4, 146.5, 139.0, 120.6, 119.1, 111.4, 61.3, 55.8, 31.7, 21.7, 21.4, 16.9,
14.1; LRMS (EI, 70 eV) m/z (%): 274 (M*, 16), 160 (14), 201 (100), 148 (13); HRMS

m/z (ESI) calcd for CsHN,O, [M+H]* 275.1754, found 275.1759.

ethyl 5-cyano-2-(naphthalen-2-ylamino)pentanoate (5la), 45.6 mg, 77% yield;
H 0 Yellow oil; '"H NMR (500 MHz, CDCl;) 6 7.67-7.59 (m,
OBl 3H), 7.36 (t, J = 7.5 Hz, 1H), 7.22 (t, J = 7.5 Hz, 1H), 6.90
(d, J=9.0 Hz, 1H), 6.79 (s, 1H), 4.38 (d, J = 7.5 Hz, 1H),
4.23-4.18 (m, 3H), 2.39-2.31 (m, 2H), 2.08-2.02 (m, 1H),
1.97-1.90 (m, 1H), 1.84-1.78 (m, 2H), 1.25 (t, J = 7.5 Hz, 3H); *C NMR (125 MHz,
CDCly) 6 173.2, 144.1, 134.8, 129.2, 127.9, 127.5, 126.4, 126.0, 122.5, 119.1, 118.1,

105.5, 61.4, 55.8,31.4,21.6, 16.9, 14.1; LRMS (EL 70 eV) m/z (%): 296 (M*, 14), 168
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(25), 223 (100), 173 (40); HRMS m/z (ESI) calcd for C sH0N,0, [M+H]* 297.1598,
found 297.1593.

ethyl 5-cyano-2-(naphthalen-1-ylamino)pentanoate (Sma), 43.8 mg, 74% yield;

“ 0 Yellow oil; "TH NMR (500 MHz, CDCl;) 6 7.92-7.90 (m, 1H), 7.79

O OBt ((,J=6.0 Hz, 1H), 7.49-7.46 (m, 2H), 7.33-7.28 (m, 2H), 6.56 (d,

O J=6.5 Hz, 1H), 4.94 (d, J= 8.0 Hz, 1H), 4.31-4.22 (m, 3H), 2.46—
CN

2.37 (m, 2H), 2.18-2.12 (m, 1H), 2.10-2.03 (m, 1H), 1.91-1.84 (m,
2H), 1.30-1.27 (m, 3H); '*C NMR (125 MHz, CDCl;) & 173.4, 141.6, 134.4, 128.6,
126.2, 126., 125.1, 123.9, 120.0, 119.1, 118.8, 105.3, 61.6, 55.9, 31.4, 21.8, 17.0, 14.2;
LRMS (EL 70 eV) m/z (%): 296 (M*, 20), 224 (19), 223 (100), 182 (17); HRMS m/z
(ESI) caled for C1gHy0N,0, [M+H]* 297.1598, found 297.1599.

6-0x0-5-(phenylamino)-6-(pyrrolidin-1-yl)hexanenitrile (5na), 36.3 mg, 67%
yield;
ll:l' 0 Yellow oil; 'TH NMR (500 MHz, CDCl;) 6 7.17 (t, J = 8.0 Hz,
©/ NQ 2H), 6.73 (t, J= 8.0 Hz, 1H), 6.62 (d, J = 8.0 Hz, 2H), 4.56 (d,
J=28.0 Hz, 1H), 4.22 (d, J = 7.5 Hz, 1H), 3.61-3.56 (m, 1H),
3.54-3.49 (m, 2H), 3.46 (t,J = 7.5 Hz, 1H), 2.42-2.36 (m, 2H),
2.03-1.97 (m, 3H), 1.89-1.80 (m, 5H); 3C NMR (125 MHz, CDCl;) 8 170.7, 146.9
129.4,119.4,118.2, 113.6, 54.5, 46.4, 46.1, 30.9, 26.1, 24.0, 21.2, 17.0; LRMS (EI, 70
eV) m/z (%): 271 (M*, 5), 120 (24), 173 (100), 132 (19); HRMS m/z (ESI) calcd for
Ci6H21N3O [M+H]* 272.1757, found 272.1758.

6-0x0-6-phenyl-5-(phenylamino)hexanenitrile (Soa), 48.9 mg, 88% yield;

H 0 Yellow oil; Yellow oil; 'TH NMR (500 MHz, CDCl;): 8 7.98 (d,

©/ J=8.0 Hz, 2H), 7.62 (t, J = 7.5 Hz, 1H), 7.51 (t, J = 7.5 Hz,
2H), 7.18 (t, J = 7.5 Hz, 2H), 6.74 (t, J = 7.0 Hz, 1H), 6.69 (d,

CN
J=28.0 Hz, 2H), 5.11 (t, J= 5.0 Hz, 1H), 4.70 (s, 1H), 2.31 (t, J
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= 6.5 Hz, 2H), 2.17-2.12 (m, 1H), 1.84-1.77 (m, 2H), 1.75-1.69 (m, 1H); *C NMR
(125 MHz, CDCL3) § 199.7, 146.6, 134.6, 134.0, 129.4, 129.0, 128.3, 119.1, 118.4,
113.6, 57.1, 31.8, 21.1, 17.0; HRMS m/z (ESI) caled for C;sH;sN,O [M+H]* 279.1492,
found 279.1496.

5-phenyl-5-(phenylamino)pentanenitrile (5pa), 20.5 mg, 41% yield;
H Yellow oil; "TH NMR (500 MHz, CDCl3) 6 7.33 (d, /=4.0 Hz, 4H),
©/N i 7.24 (d, J=4.5 Hz, 1H), 7.09 (t, /= 7.5 Hz, 2H), 6.66 (t, J = 7.5
\(L Hz, 1H), 6.53 (d, J = 8.0 Hz, 2H), 4.36 (t,J = 6.9 Hz, 1H), 4.04 (s,
N 1H), 2.37-2.33 (m, 2H), 2.02-1.91 (m, 2H), 1.84-1.78 (m, 1H),
1.72-1.66 (m, 1H); *C NMR (125 MHz, CDCl;) & 146.9, 142.9, 129.2, 128.8, 127.4,
126.3,119.3,117.7,113.4,57.4,37.3,22.4, 17.1; HRMS m/z (ESI) calcd for C;7H;sN,

[M+H]* 251.1543, found 251.1538.

methyl (5-cyano-2-(phenylamino)pentanoyl)prolinate (Sra), 49.4 mg, 75% yield;
(dr =1:1):
¥ Q  COMe Yellow oil; 'H NMR (500 MHz, CDCl3) & 7.17 (t, J = 8.5
©/ N Hz, 2H), 6.73 (d, /= 8.0 Hz, 1H), 6.62-6.55 (m, 2H), 4.54-
4.50 (m, 2H), 4.28 (s, 1H), 3.73 (s, 3H), 3.69 (t, /= 5.0 Hz,
N 2H), 2.43-2.34 (m, 2H), 2.26-2.19 (m, 1H), 2.12-2.02 (m,
2H), 2.02-1.97 (m, 2H), 1.89-1.78 (m, 4H); 3C NMR (125 MHz, CDCls) 6 172.2,
171.1, 146.7,129.4, 119.4, 118.3, 113.7, 113.6, 58.9, 54.3, 52.2, 46.9, 30.7, 28.7, 24.9,
20.8, 17.0; LRMS (EIL, 70 eV) m/z (%): 329 (M", 1), 244 (31), 242 (100), 173 (20);
HRMS m/z (ESI) calcd for C;sH,3N;05 [M+H]" 330.1812, found 330.1809.

'"H NMR (500 MHz, CDCl;) 6 7.18 (t, J= 8.0 Hz, 2H), 6.78-6.72 (m, 1H), 6.62 (d,
J=28.0 Hz, 2H), 4.50-4.43 (m, 2H), 4.26 (d, J = 7.5 Hz, 1H), 3.84-3.78 (m, 1H), 3.65
(d, J=3.0 Hz, 3H), 3.62-3.54 (m, 1H), 2.43-2.34 (m, 2H), 2.25-2.18 (m, 1H), 2.13-
2.07 (m, 1H), 2.03 (t,J = 8.5 Hz, 3H), 1.86-1.77 (m, 3H); *C NMR (125 MHz, CDCl;)
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0 172.2, 171.0, 146.5, 129.3, 119.3, 118.2, 113.4, 59.2, 54.5, 52.1, 46.8, 30.4, 28.8,
24.7,21.1, 16.9.

methyl O-(cyanomethyl)-N-phenylserylprolinate (5rf), 43.0 mg, 65% yield; (dr =
3:1):
COMe  yellow oil; IHNMR (500 MHz, CDCI3) § 7.18 (d, T=8.0

e
N N
©/ % S Hz, 2H), 6.78-6.74 (m, 1H), 6.66 (d, J = 8.0 Hz, 2H), 4.54—
(0]

4.44 (m, 2H), 4.40-4.28 (m, 2H), 3.93-3.89 (m, 1H), 3.85-

o 3.80 (m, 2H), 3.74 (t, J = 2.0 Hz, 3H), 3.70-3.59 (m, 2H),
2.24-2.18 (m, 1H), 2.12-2.07 (m, 1H), 2.03-1.96 (m, 2H); 13C NMR (125 MHz,
CDCI3) 5 172.3, 172.1, 169.7, 169.6, 146.2, 146.0, 129.4, 129.4, 118.7, 118.5, 115.8,
115.6,113.7, 113.4, 72.0, 71.5, 59.2, 59.0, 56.9, 56.8, 55.2, 55.0, 52.3, 52.2, 47.1, 47.0,
29.0, 28.9, 24.8, 24.7; HRMS m/z (ESI) calcd for C17H21N304 [M+H]+ 332.1605,

found 332.1601.

tert-butyl (5-cyano-2-(phenylamino)pentanoyl)valinate (5sa), 53.7 mg, 72% yield;

(dr =1:1):
0 Yellow oil; '"H NMR (500 MHz, CDCl3) 6 7.21-7.15
©/H X(O (m, 2H), 6.80 (t, J = 8.0 Hz, 1H), 6.63 (d, J = 7.5 Hz,
© 2H), 4.42-4.36 (m, 1H), 4.14-4.04 (m, 1H), 3.81-3.75

CN (m, 1H), 2.44-2.37 (m, 2H), 2.13-2.07 (m, 2H), 2.04-
1.91 (m, 2H), 1.89-1.82 (m, 2H), 1.45 (s, 5H), 1.32 (s, 4H), 1.26 (t, /= 7.5 Hz, 1H),
0.90-0.86 (m, 3H), 0.80 (d, J = 6.5 Hz, 1H), 0.69 (d, /= 7.0 Hz, 1H); 3C NMR (125
MHz, CDCl;) 6 172.4, 172.2, 170.8, 170.0, 146.3, 146.1, 129.3, 119.3, 119.2, 119.2,
113.8,113.5, 82.0, 81.9, 58.9, 58.5, 57.6, 57.0, 32.5, 32.3, 31.4, 31.1, 27.9, 27.7, 22.2,
22.1,18.9,18.8,17.7, 17.1, 16.9, 16.9; LRMS (EI, 70 eV) m/z (%): 373 (M*, 2), 242
(13), 173 (100), 222 (10); HRMS m/z (ESI) calcd for C,;H3;N;03 [M+H]* 374.2438,
found 374.2435.
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methyl (5-cyano-2-(phenylamino)pentanoyl)alaninate (5ta), 43.0 mg, 71% yield;
(dr =1:1):

ll:l' O J\WO Yellow oil; "TH NMR (500 MHz, CDCls) 6 7.20 (t, J= 7.5
©/ H 5 h Hz, 2H), 6.81 (t,J = 7.5 Hz, 1H), 6.66-6.61 (m, 2H), 4.62-
4.53 (m, 1H), 4.11-4.05 (m, 1H), 3.77-3.72 (m, 3H), 3.67
N (d,J=2.5Hz, 1H), 2.45-2.36 (m, 2H), 2.11-2.07 (m, 1H),
1.97-1.90 (m, 2H), 1.88-1.83 (m, 2H), 1.39 (d, /= 7.5 Hz, 1H), 1.33 (d, J = 7.0 Hz,
2H); BC NMR (125 MHz, CDCl3) 8 173.0, 172.7, 172.5, 172.3, 146.3, 146.3, 129.4,
129.3,119.3,119.3,119.2, 119.1, 113.8, 113.5, 60.3, 58.6, 52.4, 52.3,47.9,47.7, 32.3,

22.1, 21.9, 18.0, 17.9, 16.9, 16.9; HRMS m/z (ESI) calcd for C;¢H,;N3O3 [M+H]"
304.1656, found 304.1652.

methyl (5-cyano-2-(phenylamino)pentanoyl)leucinate (Sua), 51.7 mg, 75% yield;

(dr=1:1):
Yellow oil; 'TH NMR (500 MHz, CDCl3) 6 7.23-7.18 (m,
‘ o o 2H).7.04-697 (m, 1H), 685-6.81 (m, 1H). 6.66-6.61 (m,
©/ N I > 2H), 4.61-4.57 (m. 1H), 3.95 (d, J = 20.5 Hz, 1H), 3.78—

3.72 (m, 3H), 3.64 (d, J = 3.0 Hz, 1H), 2.46-2.38 (m, 2H),

N 2.12-2.06 (m, 1H), 1.98-1.92 (m, 1H), 1.90-1.82 (m, 2H),

1.60-1.50 (m, 2H), 1.46-1.34 (m, 1H), 0.93-0.90 (m, 3H), 0.85-0.78 (m, 3H); 13C NMR
(125 MHz, CDCl3) § 173.2, 172.6, 172.4, 171.2, 146.3, 146.1, 129.4, 129.4, 119.6,
119.5, 119.2, 119.2, 114.0, 113.6, 58.9, 58.5, 52.3, 52.2, 50.6, 50.3, 41.0, 32.4, 32.4,
24.9,24.6, 22.8, 22.7, 22.2, 22.0, 21.7, 21.4, 17.0; LRMS (EL 70 eV) m/z (%): 345
(M¥, 3), 207 (7), 173 (100), 120 (24); HRMS m/z (ESI) caled for C1oH,7N305 [M+H]*

346.2125, found 346.2130.

tert-butyl (5-cyano-2-(phenylamino)pentanoyl)methioninate (Sva), 51.0 mg, 63%
yield; (dr =1.2:1):
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s~ Yellow oil; '"H NMR (500 MHz, CDCls) § 7.23-7.18
e /qr (m, 2H), 6.84-6.79 (m, 1H), 6.665-6.60 (m, 2H), 4.64—
©/ Nﬁtu I Oj< 452 (m, 1H), 4.06-4.02 (m, 1H), 3.79-3.74 (m, 1H),
2.45-2.38 (m, 3H), 2.28-2.24 (m, 1H), 2.14-2.08 (m,
CN 2H), 2.06 (d, J = 3.5 Hz, 2H), 1.96-1.92 (m, 3H), 1.89-
1.83 (m, 3H), 1.45 (d, J = 3.0 Hz, 5H), 1.36 (d, J = 3.0 Hz, 4H); 3C NMR (125 MHz,
CDCly) & 172.4, 172.2, 170.6, 160.0, 146.3, 146.1, 129.4, 129.4, 119.3, 119.2, 113.7,
113.4, 82.4, 82.3, 58.6, 58.4, 52.2, 51.6, 32.3, 31.8, 31.4, 29.9, 29.6, 27.9, 27.7, 22.2,
22.1,17.0, 16.9, 15.4, 15.2, 14.1; LRMS (EL 70 eV) m/z (%): 405 (M*, 22), 281 (43),
207 (100), 177 (44); HRMS m/z (ESI) caled for C,;H3;N505S [M+H]* 406.2159, found
406.2157.
4-((2,2,6,6-tetramethylpiperidin-1-yl)oxy)butanenitrile (6)
Yellow oil; 'TH NMR (500 MHz, CDCls) 6 3.84 (d, J = 4.0 Hz,
{mjv 2H), 2.49 (t, J = 7.5 Hz, 2H), 1.89 (1, J = 7.5 Hz, 2H), 1.47-1.43
O N 4H), 132 (d, 7= 2.0 Hz, 2H), 1.15 (s, 6H), 1.09 (s, 6H); 13C
NMR (125 MHz, CDCl3) § 119.6, 73.5, 59.7, 39.5, 33.0, 25.0, 20.0, 16.9, 14.4; LRMS
(EL, 70 eV) m/z (%): 224 (M", 3), 155 (23), 209 (100), 109 (31).
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lin-1-yl)butanenitrile (3da)
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lin-1-yl)butanenitrile (3ea)

isoquino

4-(2-(4-bromophenyl)-1,2,3,4-tetrahydro
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lin-1-yl)butanenitrile

isoquino

4-(2-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydro

(3fa)
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ethyl 2-((4-chlorophenyl)amino)-5-cyanopentanoate (5fa)
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ethyl 2-((2-bromophenyl)amino)-5-cyanopentanoate (5ia)
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ethyl 5-cyano-2-(m-tolylamino)pentanoate (5ja)
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ethyl 5-cyano-2-(naphthalen-1-ylamino)pentanoate (Sma)
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6-0x0-6-phenyl-5-(phenylamino)hexanenitrile (Soa)
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5-phenyl-5-(phenylamino)pentanenitrile (Spa)
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methyl (5-cyano-2-(phenylamino)pentanoyl)prolinate (Sra) (dr =1
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tert-butyl (5-cyano-2-(phenylamino)pentanoyl)valinate (5sa) (dr =1
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4-((2,2,6,6-tetramethylpiperidin-1-yl)oxy)butanenitrile (6)
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