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A. General method

Melting points were investigated using a melting point instrument and are
uncorrected. 'H and '*C NMR spectra were obtained on a 400 MHz for 'H NMR and
100 MHz for 3C NMR. The chemical shifts are referenced to signals at 7.26 and 77.0
ppm, respectively, chloroform is solvent with TMS as the internal standard unless
otherwise noted. High resolution mass spectra (HRMS) (TOF) were measured using
an electrospray ionization (ESI) mass spectrometry. Silica gel (300-400 mesh) was
used for flash column chromatograph, eluting (unless otherwise stated) with ethyl
acetate/petroleum ether (PE) (60-90 °C) mixture.

B. General procedure for the synthesis of N-aryl 1,2,3,4-

tetrahydroisoquinolines

Pd(OAc),
BINAP R
SPOMRIILSUIE. e
NH Br Cs,CO4 \©—R2
Toluene
A B' 1
The N-aryl 1,2,3,4-tetrahydroisoquinolines were synthesized according to a known
procedure.l'l To a solution of cesium carbonate (1.95 g, 6.0 mmol) in toluene (15 mL),
B’ (3.0 mmol), Pd(OAc), (37 mg, 0.15 mmol), BINAP (186 mg, 0.3 mmol) and A’
(4.5 mmol) were added in sequence. The reaction mixture was stirred at 100 °C for 10
h. After the reaction was finished, ethyl acetate (5 mL) was added. Washed with
saturated NaHCOj; solution (3 X 5 mL), then the aqueous layer was extracted with
ethyl acetate (3 x 5 mL). The organic layer was dried by Na,SO,4 and concentrated
under reduced pressure. The residue was separated by column chromatography to
obtain pure sample.

C. General procedure for the synthesis of a-amino nitriles

A mixture of N-aryl 1,2,3 4-tetrahydroisoquinoline (0.2 ~mmol), 2-
pyridylacetonitrile (23.6 mg, 0.2 mmol), and Fe(NO3);-9H,0 (16.2 mg, 0.04 mmol) in
DMF (1.0 mL) was stirred at 50 °C for 10 h in a sealed tube under 1 atm of oxygen.
After the reaction was finished, water (5 mL) was added and the solution was
extracted with ethyl acetate (3x5 mL), and the combined extract was dried with
anhydrous MgSO,. Solvent was removed, and the residue was separated by column
chromatography to give the pure sample.



D. General procedure for the synthesis of N-aryl

tetrahydroisoquinolinones

A  mixture of N-aryl 1,2,3 4-tetrahydroisoquinoline (0.2 mmol), 2-
pyridylacetonitrile (11.8 mg, 0.1 mmol), and Fe(NO3);-9H,0 (24.2 mg, 0.06 mmol) in
DMF (1.0 mL) was stirred at 100 °C for 16 h in a sealed tube under 1 atm of oxygen.
After the reaction was finished, water (5 mL) was added and the solution was
extracted with ethyl acetate (3x5 mL), and the combined extract was dried with
anhydrous MgSO,. Solvent was removed, and the residue was separated by column
chromatography to give the pure sample.

E. Analytical data

L

CN \©

2-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3a)[*!

Yellow solid (76.1 mg, 89%); mp = 89-91 °C; R¢= 0.44 (petroleum ether / ethyl
acetate = 10:1); "H NMR (400 MHz, CDCl;): 6 = 7.40 — 7.35 (m, 2H), 7.31 (tt, J= 6.4,
3.4 Hz, 3H), 7.25 (d, J= 7.6 Hz, 1H), 7.10 (dd, J = 8.7, 0.9 Hz, 2H), 7.06 — 6.99 (m,
1H), 5.53 (s, 1H), 3.79 (dddd, /= 12.4, 5.9, 3.0, 1.1 Hz, 1H), 3.50 (ddd, J = 12.4, 10.7,
4.1 Hz, 1H), 3.17 (ddd, J = 16.4, 10.7, 6.0 Hz, 1H), 2.98 (dt, J = 16.3, 3.5 Hz, 1H).

13C NMR (100 MHz, CDCl;): 6 = 148.4, 134.6, 129.6, 129.5, 129.3, 128.7, 127.0,
126.8,121.9,117.7, 117.6, 53.2, 44.2, 28.5.

They

2-(m-tolyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3b)*]

Yellow liquid (69.3 mg, 86%); Ry= 0.57(petroleum ether / ethyl acetate = 10:1); 'H
NMR (400 MHz, CDCl;): 6 = 7.36 — 7.29 (m, 3H), 7.28 — 7.26 (m, 1H), 7.25 (dd, J =
4.1,2.6 Hz, 1H), 6.95 — 6.89 (m, 2H), 6.89 — 6.83 (m, 1H), 5.53 (s, 1H), 3.79 (dddd, J
=12.4,5.9, 2.9, 1.1 Hz, 1H), 3.49 (ddd, J = 12.4, 10.8, 4.1 Hz, 1H), 3.17 (ddd, J =
16.5, 10.7, 6.0 Hz, 1H), 2.98 (dt, J = 16.3, 3.5 Hz, 1H), 2.40 (s, 3H). 3C NMR (100
MHz, CDCly): 6 = 148.4, 139.3, 134.6, 129.6, 129.3, 129.3, 128.7, 127.0, 126.8,
122.7, 118.3, 117.7, 114.6, 53.2, 44.1, 28.5, 21.7. HRMS (ESI): calcd. for C{;H 7N,
[M + H]* 249.1386, found 249.1375.
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2-(p-tolyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3¢)/!

Brown solid (68.5 mg, 85%); mp = 108-110 °C; R¢= 0.44 (petroleum ether / ethyl
acetate = 10:1); '"H NMR (400 MHz, CDCl;): 6 = 7.36 — 7.29 (m, 3H), 7.23 (dd, J =
18.4, 7.1 Hz, 3H), 7.05 (d, J = 8.5 Hz, 2H), 5.50 (s, 1H), 3.76 — 3.70 (m, 1H), 3.51 —
3.43 (m, 1H), 3.18 (ddd, J=16.7, 10.9, 6.1 Hz, 1H), 3.00 — 2.93 (m, 1H), 2.36 (s, 3H).
3C NMR (100 MHz, CDCl3): 6 = 146.2, 134.4, 131.6, 130.0, 129.6, 129.3, 128.6,
127.0, 126.7, 118.2, 117.6, 53.9, 44.3, 28.5, 20.5.

O
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2-(4-(tert-butyl)phenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3d)[*!
Yellow solid (55.8 mg, 81%); mp = 106-108 °C; R¢= 0.38 (petroleum ether / ethyl
acetate = 10:1); 'H NMR (400 MHz, CDCls): § = 7.42 — 7.38 (m, 2H), 7.35 — 7.27 (m,
3H), 7.24 (d, J = 7.2 Hz, 1H), 7.08 — 7.03 (m, 2H), 5.50 (s, 1H), 3.76 (dddd, J = 12.3,
6.0,2.7, 1.1 Hz, 1H), 3.48 (ddd, J=12.4, 10.9, 4.1 Hz, 1H), 3.17 (ddd, J=16.7, 10.9,
6.0 Hz, 1H), 2.97 (dt, J = 16.3, 3.4 Hz, 1H), 1.34 (s, 9H). 3C NMR (100 MHz,
CDCL): 0 = 146.0, 144.9, 134.6, 129.7, 129.4, 128.7, 127.0, 126.8, 126.4, 117.8,
117.6, 53.6, 44.3, 34.1, 31.4, 28.6. HRMS (ESI): calcd. for C,0H»;N, [M + H]*
291.1856, found 291.1867.

@

CN

2-(3,5-dimethylphenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3e) 4!
Brown solid (62.6 mg, 82%); mp = 81-83 °C; Ry = 0.64 (petroleum ether / ethyl
acetate = 10:1); "H NMR (400 MHz, CDCl;): 6 = 7.36 — 7.27 (m, 3H), 7.26 — 7.23 (m,
1H), 6.73 (s, 2H), 6.70 (s, 1H), 5.53 (s, 1H), 3.78 (dddd, J = 12.4, 5.9, 2.9, 1.1 Hz,
1H), 3.47 (ddd, J = 12.4, 10.8, 4.1 Hz, 1H), 3.17 (ddd, J = 16.6, 10.8, 6.0 Hz, 1H),
2.97 (dt, J=16.3, 3.5 Hz, 1H), 2.35 (s, 6H). 3C NMR (100 MHz, CDCl;): 6 = 148.4,
139.1, 134.6, 129.7, 129.3, 128.6, 127.0, 126.7, 123.7, 117.8, 115.5, 53.4, 44.1, 28.6,
21.6.
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2-([1,1'-biphenyl]-4-yl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3f)[*]
Brown solid (48.4 mg, 75%); mp = 154-156 °C; R¢y= 0.41 (petroleum ether / ethyl
acetate = 10:1); "H NMR (400 MHz, CDCly): 0 = 7.56 (dd, J = 10.5, 8.0 Hz, 4H), 7.40
(t, J = 7.6 Hz, 2H), 7.33 — 7.26 (m, 4H), 7.23 (d, J = 4.7 Hz, 1H), 7.12 (d, J = 8.7 Hz,
2H), 5.54 (s, 1H), 3.80 (ddd, J = 11.6, 5.0, 3.2 Hz, 1H), 3.50 (ddd, J = 12.4, 10.7, 4.1
Hz, 1H), 3.16 (ddd, J = 16.3, 10.5, 5.9 Hz, 1H), 2.97 (dt, J = 16.3, 3.5 Hz, 1H). 13C
NMR (100 MHz, CDCly): 6 = 147.4, 140.4, 134.5, 134.4, 129.4, 129.4, 128.7, 128.7,
128.1,127.5, 127.0, 126.8, 126.8, 126.6, 117.4, 52.7, 44.1, 28 4.

L
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2-(4-methoxyphenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3g)[*!

Yellow solid (59.5mg, 78%); mp = 82-84 °C; Ry = 0.36 (petroleum ether / ethyl
acetate = 10:1); 'TH NMR (400 MHz, CDCls): 6 = 7.34 — 7.26 (m, 3H), 7.24 (d, J= 7.2
Hz, 1H), 7.13 — 7.08 (m, 2H), 6.96 — 6.91 (m, 2H), 5.39 (s, 1H), 3.81 (s, 3H), 3.64 —
3.56 (m, 1H), 3.49 — 3.41 (m, 1H), 3.17 (ddd, J=17.1, 11.1, 6.3 Hz, 1H), 2.94 (ddd, J
=164, 3.6,2.3 Hz, 1H). 3C NMR (100 MHz, CDCls): 0 = 155.6, 142.5, 134.3, 129.6,
129.4, 128.6, 127.0, 126.6, 120.8, 117.5, 114.7, 55.4, 55.4, 44.8, 28.6.

o

2-(3-vinylphenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3h)

Oil liquid (30.2 mg, 58%); R¢= 0.51 (petroleum ether / ethyl acetate = 10:1); 'H NMR
(400 MHz, CDCls): 6 = 7.39 — 7.29 (m, 4H), 7.24 (s, 1H), 7.14 — 7.07 (m, 2H), 7.00
(dd, J= 8.0, 1.8 Hz, 1H), 6.73 (dd, J = 17.6, 10.9 Hz, 1H), 5.78 (d, J = 17.5 Hz, 1H),
5.53 (s, 1H), 5.29 (d, J=11.0 Hz, 1H), 3.83 — 3.74 (m, 1H), 3.51 (ddd, J=12.4, 10.8,
4.1 Hz, 1H), 3.17 (ddd, J = 16.5, 10.7, 6.0 Hz, 1H), 2.99 (dt, J = 16.3, 3.4 Hz, 1H).
3C NMR (100 MHz, CDCl3): 6 = 148.6, 138.9, 136.7, 134.5, 129.6, 129.5, 129.3,
128.7,127.0, 126.8, 119.8, 117.6, 117.0, 115.6, 114.4, 53.2, 44.2, 28.52. HRMS (ESI):
calcd. for C;gH 7N, [M + H]* 261.1386, found 261.1393.

Qi

CN



2-(2-fluorophenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3i)%

Brown solid (55.5 mg, 70%); mp = 95-97 °C; Ry = 0.46 (petroleum ether / ethyl
acetate = 10:1); 'TH NMR (400 MHz, CDCls): 6 = 7.35 — 7.26 (m, 4H), 7.25 — 7.22 (m,
1H), 6.82 (dd, J = 8.2, 2.2 Hz, 1H), 6.74 (dt, J = 11.5, 2.3 Hz, 1H), 6.68 (td, J = 8.2,
1.8 Hz, 1H), 5.50 (s, 1H), 3.78 — 3.71 (m, 1H), 3.48 (ddd, J = 12.4, 10.2, 4.2 Hz, 1H),
3.13 (ddd, J = 16.0, 10.2, 5.8 Hz, 1H), 2.98 (dt, J = 16.3, 3.9 Hz, 1H). *C NMR (100
MHz, CDCLy): 6 = 163.8 (d, J = 244 Hz), 149.8 (d, J = 10 Hz), 134.5, 130.7 (d, J = 10
Hz), 129.2, 129.2, 128.9, 127.0, 117.5, 112.1 (d, J = 3 Hz), 108.0 (d, J = 21 Hz),
104.1, 103.9, 52.2, 44.0, 28.3.

el
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2-(4-chlorophenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3j)[!

Yellow solid (56.7 mg, 76%); mp = 132-134 °C; R¢= 0.46 (petroleum ether / ethyl
acetate = 10:1); "H NMR (400 MHz, CDCly): 0 = 7.35 — 7.28 (m, 5H), 7.25 (d, J = 7.3
Hz, 1H), 7.03 — 6.99 (m, 2H), 5.46 (s, 1H), 3.72 (dddd, J = 12.3, 5.9, 3.1, 1.0 Hz, 1H),
3.47 (ddd, J=12.3, 10.6, 4.1 Hz, 1H), 3.16 (ddd, J=16.5, 10.6, 5.9 Hz, 1H), 2.98 (dt,
J=16.2, 3.5 Hz, 1H). 3C NMR (100 MHz, CDCls): 6 = 147.0, 134.4, 129.5, 129.3,
129.2,128.9, 127.0, 126.9, 118.8, 117.4, 53.1, 44.3, 28 .4.

Br
N
CN
2-(2-bromophenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3k)>]
Yellow solid (33.3 mg, 52%); mp = 115-117 °C; R¢= 0.46 (petroleum ether / ethyl
acetate = 10:1); 'H NMR (400 MHz, CDCLy): 6 = 7.63 (dd, J = 8.0, 1.4 Hz, 1H), 7.43
~7.38 (m, 1H), 7.37 — 7.30 (m, 2H), 7.27 (d, J = 3.7 Hz, 2H), 7.24 (d, J = 7.4 Hz, 1H),
7.12 — 7.06 (m, 1H), 5.54 (s, 1H), 3.64 (td, = 11.8, 3.8 Hz, 1H), 3.44 (ddt, J = 12.0,
6.3, 1.4 Hz, 1H), 3.32 — 3.23 (m, 1H), 2.93 (dd, J = 16.5, 2.7 Hz, 1H). 13C NMR (100

MHz, CDCls): 0 = 147.1, 134.1, 133.8, 129.6, 129.4, 128.8, 128.7, 127.0, 126.6,
123.7,120.5, 117.3, 54.2, 45.8, 28.9.

e
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2-(4-bromophenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (31)*

Yellow solid (46.8 mg, 73%); mp = 156-158 °C; R¢= 0.45 (petroleum ether / ethyl
acetate = 10:1); "H NMR (400 MHz, CDCls): d = 7.49 — 7.40 (m, 2H), 7.36 — 7.27 (m,
3H), 7.25 (d, J= 7.3 Hz, 1H), 6.98 — 6.93 (m, 2H), 5.47 (s, 1H), 3.76 — 3.67 (m, 1H),
3.46 (ddd, J=12.3, 10.6, 4.1 Hz, 1H), 3.15 (ddd, J=16.4, 10.5, 5.9 Hz, 1H), 2.98 (dt,

6



J=16.4, 3.7 Hz, 1H). 13C NMR (100 MHz, CDCl;): ¢ = 147.3, 134.3, 132.4, 129.3,
129.1, 128.9, 127.0, 126.9, 119.0, 117.4, 114.2, 52.7, 44.1, 28.3.

CN

ethyl 3-(1-cyano-3,4-dihydroisoquinolin-2(1H)-yl)benzoate (3m)

Oil liquid (37.9 mg, 62%); R¢= 0.35 (petroleum ether / ethyl acetate = 10:1); 'H NMR
(400 MHz, CDCl3): 6 =7.76 (s, 1H), 7.69 (d, J= 7.7 Hz, 1H), 7.43 (t,J= 7.9 Hz, 1H),
7.36 —7.28 (m, 3H), 7.26 (dd, J = 6.6, 3.8 Hz, 2H), 5.59 (s, 1H), 4.40 (q, J = 7.1 Hz,
2H), 3.83 (ddd, J = 12.2, 5.2, 3.2 Hz, 1H), 3.58 — 3.45 (m, 1H), 3.17 (ddd, J = 16.4,
10.5, 5.9 Hz, 1H), 3.00 (dt, J = 16.3, 3.5 Hz, 1H), 1.41 (t, J= 7.1 Hz, 3H). 3C NMR
(100 MHz, CDCls): 6 = 166.3, 148.2, 134.3, 131.7, 129.5, 129.2, 129.2, 128.8, 127.0,
126.9, 122.6,121.2, 118.1, 117.4, 61.1, 52.6, 43.9, 28.3, 14.2. HRMS (ESI): calcd. for
C19H9N,O, [M + H]* 307.1441, found 307.1448.
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2-(4-cyanophenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3n)]

Yellow solid (39.4 mg, 51%); mp = 152-154 °C; R¢= 0.47 (petroleum ether / ethyl
acetate = 3:1); 'H NMR (400 MHz, CDCl;): 6 = 7.67 — 7.57 (m, 2H), 7.40 — 7.32 (m,
3H), 7.28 (d, J = 7.1 Hz, 1H), 7.06 — 6.99 (m, 2H), 5.58 (s, 1H), 3.89 — 3.80 (m, 1H),
3.65 — 3.57 (m, 1H), 3.19 — 3.07 (m, 2H). '3C NMR (100 MHz, CDCl;): 6 = 150.6,
134.6, 133.9, 129.3, 129.1, 128.8, 127.4, 127.0, 119.3, 117.3, 114.7, 102.7, 50.2, 43.8,
28.2.
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2-(4-(trifluoromethyl)phenyl)-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (30)[!
Yellow solid (35.7 mg, 54%); mp = 93-95 °C; Ry = 0.41 (petroleum ether / ethyl
acetate = 10:1); '"H NMR (400 MHz, CDCl;): 6 = 7.60 (d, J= 8.5 Hz, 2H), 7.38 — 7.30
(m, 3H), 7.28 (s, 1H), 7.09 (d, J = 8.7 Hz, 2H), 5.58 (s, 1H), 3.86 (dt, /= 10.1, 4.7 Hz,
1H), 3.57 (ddd, J=12.4, 9.6, 4.4 Hz, 1H), 3.17 (ddd, J = 15.3, 9.6, 5.5 Hz, 1H), 3.05
(dt, J = 16.2, 4.4 Hz, 1H). *C NMR (100 MHz, CDCl;): ¢ = 150.3, 134.6, 129.2,
129.1, 129.0, 127.2, 127.0, 126.9 (q, J = 4 Hz), 124.4 (q, /=270 Hz), 122.5 (q, /=33
Hz), 117.5,115.3,51.2, 43.9, 28.3.
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6,7-dimethoxy-2-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3p)!*!
Yellow solid (44.2 mg, 65%); mp = 100-102 °C; R¢= 0.41 (petroleum ether / ethyl
acetate = 3:1); 'H NMR (400 MHz, CDCly): 6 = 7.38 — 7.33 (m, 2H), 7.08 (d, J = 7.8
Hz, 2H), 7.01 (t, J = 7.3 Hz, 1H), 6.75 (s, 1H), 6.68 (s, 1H), 5.45 (s, 1H), 3.88 (s, 6H),
3.80 —3.75 (m, 1H), 3.44 (ddd, /=124, 11.2, 4.0 Hz, 1H), 3.08 (ddd, J=16.7, 11.1,
5.9 Hz, 1H), 2.88 — 2.81 (m, 1H). *C NMR (100 MHz, CDCl;): 6 = 149.3, 148.3,
148.0, 129.5, 126.8, 121.8, 121.0, 117.8, 117.6, 111.5, 109.3, 56.0, 55.9, 53.0, 44.1,
28.0.

2-(4-chlorophenyl)-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile
B!

Brown solid (38.4 mg, 63%); mp = 150-152 °C; R¢= 0.39 (petroleum ether / ethyl
acetate = 3:1); 'H NMR (400 MHz, CDCl;): 6 = 7.32 — 7.27 (m, 2H), 7.01 — 6.97 (m,
2H), 6.70 (d, J = 23.2 Hz, 2H), 5.39 (s, 1H), 3.88 (s, 3H), 3.87 (s, 3H), 3.69 (ddd, J =
7.3,5.1, 1.3 Hz, 1H), 3.44 — 3.37 (m, 1H), 3.11 — 3.02 (m, 1H), 2.87 — 2.80 (m, 1H).
3C NMR (100 MHz, CDCls): 0 = 149.4, 148.1, 147.0, 129.4, 126.9, 126.6, 120.6,
118.9,117.5,111.5,109.2, 56.0, 55.9, 52.9, 44.2, 27.9.

AL

7-chloro-2-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3r)!¢!

Yellow solid (61.2 mg, 82%); mp = 113-115 °C; R¢= 0.47 (petroleum ether / ethyl
acetate = 10:1); "H NMR (400 MHz, CDCly): d = 7.41 — 7.35 (m, 2H), 7.33 — 7.27 (m,
2H), 7.18 (d, J = 8.4 Hz, 1H), 7.07 (ddd, J = 14.7, 8.0, 0.9 Hz, 3H), 5.47 (s, 1H), 3.78
(dddd, J = 12.5, 6.0, 2.6, 1.2 Hz, 1H), 3.46 (ddd, J = 12.5, 11.0, 4.1 Hz, 1H), 3.11
(ddd, J=16.7, 10.9, 6.0 Hz, 1H), 2.93 (dt, J= 16.5, 3.4 Hz, 1H). 3C NMR (100 MHz,
CDCl): 0 = 148.0, 133.0, 132.3, 131.1, 130.7, 129.6, 129.0, 126.9, 122.2, 117.8,
117.1, 52.9, 44.1, 28.0.

“Cr -
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6-bromo-2-phenyl-1,2,3,4-tetrahydroisoquinoline-1-carbonitrile (3s)!°]

Brown liquid (50.0 mg, 78%); Ry= 0.52 (petroleum ether / ethyl acetate = 10:1); 'H
NMR (400 MHz, CDCly): 6 = 7.43 — 7.35 (m, 4H), 7.19 — 7.16 (m, 1H), 7.06 (ddd, J
=14.7, 8.0, 4.4 Hz, 3H), 5.47 (s, 1H), 3.77 (dddd, /= 12.5, 5.9, 2.6, 1.0 Hz, 1H), 3.45
(ddd, J=12.5,10.9, 4.0 Hz, 1H), 3.14 (ddd, J = 16.7, 10.8, 6.1 Hz, 1H), 2.94 (dt, J =
16.5, 3.3 Hz, 1H). 3C NMR (100 MHz, CDCls): 6 = 148.1, 136.8, 132.2, 130.0, 129.6,
128.6, 128.5, 122.6, 122.2,117.8, 117.2, 52.9, 43.8, 28.3.

N
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2-phenyl-3,4-dihydroisoquinolin-1(2H)-one (4a)!’]

White solid (76.2 mg, 85%); mp = 95-97 °C; R¢= 0.31 (petroleum ether / ethyl acetate
= 5:1); '"H NMR (400 MHz, CDCl;): 6 = '"H NMR (400 MHz, CDCls) 6 8.16 (dd, J =
7.7, 1.1 Hz, 1H), 7.49 — 7.45 (m, 1H), 7.44 — 7.34 (m, 5H), 7.28 — 7.26 (m, 1H), 7.25
—17.23 (m, 1H), 4.08 — 3.89 (m, 2H), 3.15 (t, J = 6.5 Hz, 2H). *C NMR (100 MHz,
CDCl): 0 = 164.2, 143.1, 138.3, 132.0, 129.7, 128.9, 128.7, 127.2, 126.9, 126.2,
125.3,49.4, 28.6.

N
@)
2-(o-tolyl)-3,4-dihydroisoquinolin-1(2H)-one (4b)!"]
Brown solid (60.7 mg, 72%); mp = 55-57 °C; Ry = 0.37 (petroleum ether / ethyl
acetate = 5:1); 'TH NMR (400 MHz, CDCl;): 6 = 8.16 (dd, J = 7.7, 1.0 Hz, 1H), 7.47
(td, J=7.5, 1.4 Hz, 1H), 7.38 (dd, J = 9.4, 4.6 Hz, 1H), 7.30 (t, /= 7.8 Hz, 1H), 7.26
—7.22 (m, 2H), 7.17 (d, J= 7.9 Hz, 1H), 7.08 (d, /= 7.6 Hz, 1H), 3.99 — 3.95 (m, 2H),
3.14 (t, J = 6.5 Hz, 2H), 2.38 (s, 3H). *C NMR (100 MHz, CDCl;): 6 = 164.2, 143.0,

138.8, 138.3, 131.9, 129.7, 128.8, 128.7, 128.2, 127.1, 126.9, 126.2, 122.3, 49.5, 28.6,
21.4. HRMS (ESI): caled. for C;cH;(NO [M + H]* 238.1226, found 238.1233.

N
| ” o
2-(m-tolyl)-3,4-dihydroisoquinolin-1(2H)-one (4¢)!"]

Yellow solid (66.6 mg, 79%); mp = 58-60 °C; Ry = 0.32 (petroleum ether / ethyl
acetate = 5:1); 'TH NMR (400 MHz, CDCl3): 6 = 8.16 (dd, J = 7.7, 1.0 Hz, 1H), 7.47
(td, /J=7.4,1.4 Hz, 1H), 7.38 (t,J=7.1 Hz, 1H), 7.30 (t, J= 7.8 Hz, 1H), 7.26 — 7.21
(m, 2H), 7.17 (d, J = 7.8 Hz, 1H), 7.08 (d, J = 7.6 Hz, 1H), 4.00 — 3.95 (m, 2H), 3.14
(t, J = 6.5 Hz, 2H), 2.38 (s, 3H). *C NMR (100 MHz, CDCl;): 6 = 164.2, 143.0,



138.8, 138.3, 132.0, 129.7, 128.8, 128.7, 127.3, 126.9, 126.2, 125.4, 122.3, 49.5, 28.6,
21.4. HRMS (ESI): caled. for C;H;(NO [M + H]* 238.1226, found 238.1223.

N
- ;o |OY
2-(p-tolyl)-3,4-dihydroisoquinolin-1(2H)-one (4d)"!

Yellow solid (68.3 mg, 81%); mp = 104-106 °C; R¢= 0.30 (petroleum ether / ethyl
acetate = 5:1); 'TH NMR (400 MHz, CDCl3): 6 = 8.15 (dd, J= 7.7, 1.1 Hz, 1H), 7.46
(td, J=7.4,1.4 Hz, 1H), 7.37 (t, J="7.0 Hz, 1H), 7.29 (t, J = 6.5 Hz, 2H), 7.23 (t, J =
8.1 Hz, 3H), 3.99 — 3.94 (m, 2H), 3.14 (t, J = 6.5 Hz, 2H), 2.37 (s, 3H). 3C NMR
(100 MHz, CDCls): 6 = 164.2, 140.5, 138.3, 136.0, 131.9, 129.8, 129.5, 128.7, 127.1,
126.9, 125.2, 49.5, 28.6, 21.0. HRMS (ESI): calcd. for C;sH;sNO [M + H]* 238.1226,
found 238.1235

-

(0]

2-(4-(tert-butyl)phenyl)-3,4-dihydroisoquinolin-1(2H)-one (4¢)"!

White solid (46.6 mg, 65%); mp = 135-137 °C; R¢ = 0.44 (petroleum ether / ethyl
acetate = 5:1); '"H NMR (400 MHz, CDCLy): 6 = 8.17 (dd, J = 7.7, 1.0 Hz, 1H), 7.49 —
7.44 (m, 2H), 7.43 (d, J = 2.1 Hz, 1H), 7.38 (t, J = 7.6 Hz, 1H), 7.34 — 7.31 (m, 2H),
7.24 (d, J= 7.5 Hz, 1H), 4.00 — 3.97 (m, 2H), 3.13 (t, J = 6.5 Hz, 2H), 1.34 (s, 9H).
3C NMR (100 MHz, CDCls): 0 = 164.1, 149.0, 140.3, 138.2, 131.9, 129.7, 128.6,
127.1, 126.8, 125.8, 124.6, 49.3, 34.4, 31.3, 28.5. HRMS (ESI): calcd. for C,9H,,NO
[M + H]* 280.1696, found 280.1708.

-

0]

2-(3,5-dimethylphenyl)-3,4-dihydroisoquinolin-1(2 H)-one (4f)

Yellow solid (49.4 mg, 62%); mp = 93-95 °C; Ry = 0.30 (petroleum ether / ethyl
acetate = 5:1); "TH NMR (400 MHz, CDCl3): 6 = 8.15 (d, J= 7.0 Hz, 1H), 7.46 (td, J =
7.4, 1.3 Hz, 1H), 7.37 (t, J= 7.3 Hz, 1H), 7.24 (d, J = 7.5 Hz, 1H), 7.00 (s, 2H), 6.91
(s, 1H), 3.95 (t, J = 6.5 Hz, 2H), 3.13 (t, J = 6.5 Hz, 2H), 2.34 (s, 6H). *C NMR (100
MHz, CDCl;): 6 = 164.3, 143.0, 138.6, 138.3, 131.9, 129.3, 128.7, 128.2, 127.1,
126.9, 123.2, 49.6, 28.6, 21.3. HRMS (ESI): calcd. for C{;H;sNO [M + H]" 252.1383,
found 252.1379.
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N
T OC
2-([1,1'-biphenyl]-4-yl)-3,4-dihydroisoquinolin-1(2H)-one (4g)!?!
Yellow solid (40.1 mg, 60%); mp = 168-170 °C; R¢= 0.57 (petroleum ether / ethyl
acetate = 3:1); 'H NMR (400 MHz, CDCl3): 6 =8.18 (dd, /= 7.7, 1.1 Hz, 1H), 7.66 —
7.59 (m, 4H), 7.50 — 7.43 (m, 5H), 7.37 (ddd, J=10.2, 7.3, 4.3 Hz, 2H), 7.27 (s, 1H),
4.08 —4.02 (m, 2H), 3.18 (t, /= 6.4 Hz, 2H). '*C NMR (100 MHz, CDCl3): 6 = 164.3,
142.3, 140.6, 139.1, 138.3, 132.1, 129.7, 128.8, 127.6, 127.3, 127.2, 127.1, 127.0,

125.5, 49.4, 28.6. HRMS (ESI): calcd. for C,H;sNO [M + H]" 300.1383, found
300.1383.

o

0]

2-(4-methoxyphenyl)-3,4-dihydroisoquinolin-1(2H)-one (4h)!3!

Yellow solid (55.3 mg, 70%); mp = 121-123 °C; Ry= 0.32 (petroleum ether / ethyl
acetate = 3:1); '"H NMR (400 MHz, CDCls): 6 = 8.15 (dd, J = 7.7, 1.1 Hz, 1H), 7.45
(td, J=7.4, 1.4 Hz, 1H), 7.38 — 7.34 (m, 1H), 7.31 — 7.27 (m, 2H), 7.22 (d, J = 7.5 Hz,
1H), 6.95 — 6.91 (m, 2H), 3.95 — 3.90 (m, 2H), 3.81 (s, 3H), 3.12 (t, J = 6.5 Hz, 2H).
3C NMR (100 MHz, CDCls): 0 = 164.2, 157.7, 138.2, 136.0, 131.8, 129.6, 128.5,
127.0, 126.8, 126.5, 114.1, 55.4, 49.6, 28.5. HRMS (ESI): calcd. for C;¢H;sNO, [M +
H]" 254.1176, found 254.1169.

F
0]
2-(2-fluorophenyl)-3,4-dihydroisoquinolin-1(2H)-one (4i)!®]
Yellow solid (53.1 mg, 64%); mp = 68-70 °C; Ry = 0.35 (petroleum ether / ethyl
acetate =5:1); 'H NMR (400 MHz, CDCl3): ¢ = 8.15 (dd, /= 7.7, 0.8 Hz, 1H), 7.48
(td, /=74, 13 Hz, 1H), 7.41 — 7.33 (m, 2H), 7.23 (d, /= 6.5 Hz, 1H), 7.20 — 7.14 (m,
2H), 6.98 — 6.93 (m, 1H), 3.99 (t, J = 6.5 Hz, 2H), 3.15 (t, J = 6.4 Hz, 2H). *C NMR
(100 MHz, CDCl5): 0 = 164.1, 162.6 (d, J = 245 Hz), 144.4 (d, J = 10 Hz), 138.2,
132.2,129.8 (d, /=9 Hz), 129.4, 128.8, 127.2, 127.0, 120.6 (d, /=3 Hz), 113.0 (d, J

=21 Hz), 112.7 (d, J = 24 Hz), 49.2, 28.5. HRMS (ESI): calcd. for C;sH;;FNO [M +
HJ* 242.0976, found 242.0976.

11



ey

2-(4-chlorophenyl)-3,4-dihydroisoquinolin-1(2H)-one (4j)!]

White solid (55.2 mg, 71%); mp = 149-151 °C; R¢= 0.43 (petroleum ether / ethyl
acetate = 5:1); 'H NMR (400 MHz, CDCls): 6 =8.14 (dd, J= 7.7, 1.1 Hz, 1H), 7.48
(td, J=7.5, 1.4 Hz, 1H), 7.41 — 7.38 (m, 1H), 7.35 (ddd, J = 9.0, 5.6, 2.4 Hz, 4H),
7.24 (s, 1H), 4.03 — 3.89 (m, 2H), 3.15 (t, J = 6.5 Hz, 2H). 3C NMR (100 MHz,
CDCl): 0 = 164.2, 141.5, 138.2, 132.2, 131.6, 129.4, 129.0, 128.8, 127.3, 127.0,
126.5,49.3, 28.5.

el

2-(4-bromophenyl)-3,4-dihydroisoquinolin-1(2H)-one (4k)!”!

Yellow solid (41.2 mg, 62%); mp = 162-164 °C; R¢= 0.43 (petroleum ether / ethyl
acetate = 5:1); 'TH NMR (400 MHz, CDCl;): 0 = 8.14 (dd, J= 7.7, 1.0 Hz, 1H), 7.55 —
7.51 (m, 2H), 7.48 (td, J= 7.5, 1.4 Hz, 1H), 7.38 (t, J= 7.3 Hz, 1H), 7.30 — 7.27 (m,
2H), 7.24 (s, 1H), 3.99 — 3.95 (m, 2H), 3.15 (t, J = 6.4 Hz, 2H). '3C NMR (100 MHz,
CDCL): 0 = 164.1, 142.1, 138.2, 132.2, 131.9, 1294, 128.8, 127.3, 127.0, 126.9,
119.4, 49.2, 28.5. HRMS (ESI): caled. for C;sH;3BrNO [M + H]* 302.0175, found
302.0176.

sl

2-(4-(trifluoromethyl)phenyl)-3,4-dihydroisoquinolin-1(2H)-one (41)!"]

Yellow solid (34.4 mg, 50%); mp = 165-167 °C; R¢= 0.47 (petroleum ether / ethyl
acetate = 5:1); 'H NMR (400 MHz, CDCl;): 6 = 8.18 — 8.14 (m, 1H), 7.67 (d, J= 8.5
Hz, 2H), 7.51 (ddd, J = 9.6, 8.8, 4.9 Hz, 3H), 7.40 (t, J = 7.4 Hz, 1H), 7.27 (s, 1H),
4.06 —4.01 (m, 2H), 3.17 (t, J= 6.4 Hz, 2H). 3C NMR (100 MHz, CDCl;): 6 = 164.2,
146.1, 138.2, 132.4, 129.3, 128.9, 1279 (q, J = 32 Hz), 127.4, 127.0, 125.9 (q, J = 4
Hz), 125.1, 124.0 (q, J = 247 Hz), 49.1, 28.5. HRMS (ESI): calcd. for C;H;3F;NO [M
+ H]* 292.0944, found 292.0949.

N
O 0]

2-(4-acetylphenyl)-3,4-dihydroisoquinolin-1(2H)-one (4m)!’]

12



Yellow solid (22.8 mg, 43%); mp = 156-158 °C; Ry= 0.40 (petroleum ether / ethyl
acetate = 2:1); '"H NMR (400 MHz, CDCls): 6 = 8.16 (d, /= 7.7 Hz, 1H), 8.03 — 7.98
(m, 2H), 7.54 — 7.46 (m, 3H), 7.39 (t, J= 7.5 Hz, 1H), 7.25 (d, J = 6.8, 1H), 4.05 (t, J
= 6.4 Hz, 2H), 3.17 (t, J = 6.4 Hz, 2H), 2.61 (s, 3H). *C NMR (100 MHz, CDCl3): ¢
=197.1, 164.1, 147.2, 138.2, 134.4, 132.4, 129.3, 129.0, 128.9, 127.3, 127.0, 124.6,
49.0, 28.5, 26.5.

e

6-methoxy-2-phenyl-3,4-dihydroisoquinolin-1(2H)-one (4n)[°]

White solid (55.3 mg, 70%); mp = 140-142 °C; R¢= 0.33 (petroleum ether / ethyl
acetate = 3:1); 'H NMR (400 MHz, CDCls): 6 = 8.10 (d, J= 8.7 Hz, 1H), 7.43 — 7.36
(m, 4H), 7.26 — 7.20 (m, 1H), 6.88 (dd, J = 8.7, 2.5 Hz, 1H), 6.72 (d, J = 2.5 Hz, 1H),
3.98 (t, J = 6.5 Hz, 2H), 3.87 (s, 3H), 3.10 (t, J = 6.4 Hz, 2H). 13C NMR (100 MHz,
CDCl): 0 = 164.2, 162.5, 143.2, 140.4, 130.9, 128.8, 126.0, 125.3, 122.5, 112.7,
111.9, 55.4, 49.3, 29.0. HRMS (ESI): calcd. for C;¢H;sNO, [M + H]" 254.1176, found
254.1174.

_0
~0 N

0]
6,7-dimethoxy-2-phenyl-3,4-dihydroisoquinolin-1(2H)-one (40)!%]
Yellow solid (41.0 mg, 58%); mp = 163-165 °C; R¢= 0.51 (petroleum ether / ethyl
acetate = 1:1); 'TH NMR (400 MHz, CDCl3): 0 = 7.66 (s, 1H), 7.43 — 7.41 (m, 1H),
7.39 — 7.36 (m, 3H), 7.26 — 7.22 (m, 1H), 6.69 (s, 1H), 4.00 — 3.96 (m, 2H), 3.95 (s,
3H), 3.93 (s, 3H), 3.07 (t, J = 6.5 Hz, 2H). 13C NMR (100 MHz, CDCl;): 6 = 164.2,

152.2, 148.1, 143.3, 132.1, 128.8, 126.1, 125.3, 122.2, 110.9, 109.2, 56.1, 49.6, 28.2.
HRMS (ESI): caled. for Ci7H;sNO3 [M + H]" 284.1281, found 284.1289.

2-(4-chlorophenyl)-6,7-dimethoxy-3,4-dihydroisoquinolin-1(2H)-one (4p)!”}
Yellow solid (34.1 mg, 54%); mp = 170-172 °C; R¢= 0.33 (petroleum ether / ethyl
acetate = 2:1); '"H NMR (400 MHz, CDCly): = 7.63 (s, 1H), 7.37 — 7.34 (m, 2H),
7.32 —7.29 (m, 2H), 6.68 (s, 1H), 4.01 — 3.94 (m, 2H), 3.94 (s, 3H), 3.92 (s, 3H), 3.06
(t, J = 6.5 Hz, 2H). 3C NMR (100 MHz, CDCl3): 0 = 164.2, 152.3, 148.1, 141.7,
132.1, 131.3, 128.8, 126.5, 121.8, 110.8, 109.2, 56.1, 49.5, 28.1. HRMS (ESI): calcd.
for C;7H7CINO; [M + H]* 318.0891, found 318.0892.
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0

7-chloro-2-phenyl-3,4-dihydroisoquinolin-1(2H)-one (4q)!'’!

Yellow solid (62.2 mg, 80%); mp = 115-117 °C; R¢= 0.40 (petroleum ether / ethyl
acetate = 5:1); '"H NMR (400 MHz, CDCl3): 6 = 8.12 (d, J= 2.2 Hz, 1H), 7.44 — 7.39
(m, 3H), 7.38 — 7.35 (m, 2H), 7.28 — 7.26 (m, 1H), 7.19 (d, J = 8.1 Hz, 1H), 3.99 —
3.95 (m, 2H), 3.10 (t, J= 6.5 Hz, 2H). *C NMR (100 MHz, CDCl;): 6 = 162.9, 142.7,
136.5, 133.1, 131.9, 131.2, 128.9, 128.5, 128.4, 126.4, 125.2, 49.2, 28.0.

Br

A

e

6-bromo-2-phenyl-3,4-dihydroisoquinolin-1(2H)-one (4r)!!’]
Yellow solid (31.2 mg, 47%); mp = 172-174 °C; R¢= 0.37 (petroleum ether / ethyl
acetate = 5:1); '"H NMR (400 MHz, CDCl3): ¢ = 8.01 (d, J= 8.3 Hz, 1H), 7.53 — 7.49
(m, 1H), 7.44 — 7.40 (m, 3H), 7.38 — 7.35 (m, 2H), 7.28 (dd, J= 5.0, 3.6 Hz, 1H), 4.01
—3.97 (m, 2H), 3.13 (t, J = 6.5 Hz, 2H). '3C NMR (100 MHz, CDCl;): 6 = 163.5,
142.8, 140.1, 130.6, 130.5, 129.9, 129.0, 128.6, 126.7, 126.5, 125.3, 49.2, 28 4.
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G. GC-MS spectra of 3a and 3a-O'3
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Figure S7. '"H NMR Spectrum of 3d (400 MHz, CDCl5)
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Figure S8. 13C NMR Spectrum of 3d (100 MHz, CDCl5)
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Figure S9. '"H NMR Spectrum of 3e (400 MHz, CDCl;)

e e e = =l e e R R Rl

96 "1¢—
GG 8¢~

01 “¥¥—

gees—

w@.wn/
oo.whw
ae Ll

GV 'GTT
6L 21T
L €al
mp.@mﬂ/
66 "9Z.1
29 '8%17
62 621
VL 621
€9 Vel
T1°6E1
£y 8h1-

10

20

T

30

CH,
CHs
60

T

70

20

T

80
£1 (ppm)

Figure S10. 3C NMR Spectrum of 3e (100 MHz, CDCls)
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Figure S11. "TH NMR Spectrum of 3f (400 MHz, CDCl;)
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Figure S12. 3C NMR Spectrum of 3f (100 MHz, CDCl5)
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Figure S13. TH NMR Spectrum of 3g (400 MHz, CDCl;)
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Figure S17. "TH NMR Spectrum of 3i (400 MHz, CDCl;)
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Figure S37. 'TH NMR Spectrum of 3s (400 MHz, CDCl;)
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35

10000

9000

8000

F7000

6000

5000

4000

3000

2000

1000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

—1000




rivuy
500

6

6000

500

55

5000

4500

F4000
F3500
3000
+2500
+2000
F1500
F1000
+500
Fo

=500

I8¢ "

eal”
8¢T -~
FGT -
656 "
Gl6"
166°
980 -
081"
61¢ "
1€G "
166 "
09¢ -
G8Z -
0¢g -

]
]
A
A
I

9.¢€
ar¥
6v ¥
v
89¥

L¥T

8
0461~
991~

L

CHs

=00"

f1 (ppm)

Figure S41. "TH NMR Spectrum of 4b (400 MHz, CDCls)

{8000
S
7000

6500

6000

500

55

5000
4500
4000

3500

3000

2500

2000

1500

1000

00

=500

8¢ 1a~

9¥ "6V~

ww.omw

ce L.

9¢ "¢al
91 9¢1
68 "9¢1
¢l-lel
1Z "8C T
99 "8¢1
GL°8¢1
897641
¥6 121
4gc 8¢l
LL78ET
86 V1

61 F91—

Y

e
e}

L] JJH‘

160 150 140 130 120 110 100 90

70

f1 (ppm)

Figure S42. 3C NMR Spectrum of 4b (100 MHz, CDCl;)

36



6000
5500

5000
F4500
4000
3500
3000
2500
2000
1500
1000
500

500

I8¢ ¢~

Nmﬂ.m/
mmﬂ.mw
61 ¢

mmm.m/
wmm.mﬂ
586 %

980 "L
08T "2
612 "L
T€Z "L
162 "L
09¢ "L
G8C "L
¥0E "L
LLE "L
S¥Y "L
6F¥ "21n
79% " LA

7500
7000

CH,
£1 (ppm)

Figure S43. "TH NMR Spectrum of 4¢ (400 MHz, CDCl;)

89Y "L
LV18
omH.wV
wwﬂ.w*
691 °8

8€ 'Ia—
19 "8¢—

6F "6V —

ww.ww/
oo.wmﬂ

ce Ll

0¢ ‘¢al
6€ "Ge T
61°9¢1
68 "9¢ I

g1 2214
op.wmﬁﬁ
1

LL 821
€L 601
G616
12 88T

|

[
|

mu.mmﬁg
c0evl

1Z ¥91—

6500
6000
5500
3000
4500
4000
3500
3000
2500
2000
1500
1000
500

=500

10

30

40

60

CH,
80
37

90
f1 (ppm)

130 120 110 100
Figure S44. 3C NMR Spectrum of 4¢ (100 MHz, CDCl;)

140

160

170

WWMW



9000
8000
7000
6000
5000
4000
3000
2000
1000

9000

99¢ "

11 ”
A
egr”
066 °
L96°
it
8dc -
8¥¢ -
09¢”
9.¢"
I8¢ "
€LE°
06¢ "
112
Sy -
09¥% -
e9F
8LV
8y

Wr1°8
Lv1’8
€91 °8
9971 '8

CH,

£1 (ppm)

Figure S45. "TH NMR Spectrum of 4d (400 MHz, CDCl;)

10 "I~
09 '8¢~

6V ‘61—

mw.wm/
oo.wwﬂ
ce Ll

81 'GZ1
88 "97 T
rARIYA|
89 "8Z T
1S 621
9. 621
06 °T1€1
€0 "9¢ T
9z "8€ T
€6 0V 1

GG VIT—

8000
7000
6000
5000
4000
3000
2000
1000
~—-1000

T
10

20

T

30

38

f1 (ppm)

CH,
i m
160 150 140 130 120 110 100 90
Figure S46. 3C NMR Spectrum of 4d (100 MHz, CDCl;)

170




25000
24000
23000
22000
21000
20000
19000
18000
17000
16000

15000
14000
13000
12000
11000
10000
9000
8000
7000
6000

000
4000
3000
2000
1000

5

1000
2000

ave

VIT
(S
L¥T

696

582

6¥¢
09¢
G1e
0z€
Tee
LEE
LLE
gav
Tev
(9747
Lv¥
19%
S9v

LG1
091
9L1
6.1

— —

A
]
]
P
A
A
i

B

5]

N

CH
%Ha

CH,

-€0-°

=00

=£0-"

O

o

e )

T

[t}
[t}

f1 (ppm)

Figure S47. "TH NMR Spectrum of 4e (400 MHz, CDCl;)

4000

3500

3000

2000

1500

1000

500

=500

4G "8
8¢ 1€~
vrove”

1€ "6V~

wo.wmw
oo.mm\
ae Ll

Gl°Gel
ww.©N~W
L0°LeT
¢9°8¢1
¢l 6al
L8IET
¢ 8¢l
e 0vl
96 "8V 1

¥I1P91-

mw.wmﬁ%

CH
tH,
CH,

30 20 10

40

60

100 90 80

110

130

140

f1 (ppm)

Figure S48. 3C NMR Spectrum of 4e (100 MHz, CDCls)

39



5000

4500

300
-3000

500
2000
1500
1000

00

4000
r3
r2
9
0

9000

Lee”°

err-
641"
Svi-

9€6 ”
€46 °
696 °

206"
966 °
Lee”
Sve-
09¢ -
gae”
€Le”
aeer”
i
248
09% -
g9 -
8LV
187"
91
€91 "

!

CH4

| A |

" £1 (ppm)

Figure S49. "TH NMR Spectrum of 4f (400 MHz, CDCl;)

CHj

6¢ 16—
€9 '8¢~

85 6V~

mw.wmw
oo.wm\
el

V17221
81 "82 1~
0L 8217
6L 621
06°1€1
87 "8¢1
79 "8¢1
86 ZFT

12 "€cl
ww.wmﬂ%

LG V91—

000
~—-1000

+8000
+7000
6000
t5

4000
3000
12000
+1000

T
10

20

T

30

CHj
30

1 (ppm)
40

Figure S50. 3C NMR Spectrum of 4f (100 MHz, CDCl5)

N
CH4
100 90

110

120

130

140

150

et w|

160

170




6000

00

55l

5000

4500

4000

3500

3000

2500

2000

1500
1000

00
00

5
0
L5

¢sa”

O = O XD
DO O MO
[ap R asflaniascYapRas

aa

o
el
<

sy

00 00 0N b=
0 0 b= ©
S

e e el e e e e el el el el Sl Sl Sl Sl Sl Sl el Sl el Sl

N <~
O — —
O

8¢9 "1
€e9 2
G19 "L
049 "Ly
¢L1’8

GL1°8
161 °8
¥61°8

=10°

—— 0

_J jso-

<t

At

[t}
[t}

f1 (ppm)

Figure S51. "TH NMR Spectrum of 4g (400 MHz, CDCl;)

12000
11000

10000

9000

8000

7000

6000

5000

4000

3000

2000

1000

1000

09 82—

8¢ "6V~

ww.wm/
oo.wmﬂ
ce Ll

9% 5T Ty
G6 9211
60 "LZ1
A AN
mm.wmﬂé
09 17T
Np.mmﬁw
@@.@Nﬂ&
mo.mmﬁﬁ
87 "8ET

11 6L 1
9G "0V I
GZ Th1
9Z V91—

e -0

30 20 10

40

60

130 120 110 100 90 80

140

f1 (ppm)

Figure S52. 3C NMR Spectrum of 4g (100 MHz, CDCl;)

41



16000

5

000

rl

000

14000
o

13000
12000
11000
10000
8000
8000
7000
6000
4000
3000
2000
-1000
1000

00T~
911"
A
08"
606 °

9¢6

6¥8 -

Gc6
96
4y

g1e”
vee”
09¢ °
9.¢”"
8¢
€6c”
66¢ °

9
A

0S¥
9eT

[ N N R (ol e s W an Wan lar B e War Mae!

S T

lrkirdrind

8
6€1 "
8GT1°

3000

£1 (ppm)

Figure S53. "TH NMR Spectrum of 4h (400 MHz, CDCl;)

_CH3

=3
7.0

LA )

5

i,

T

6% '8¢~

GG "6v—
9€ 94—

00°L.

wo.ohw
(AN

60 V11—
¢4 9¢t
mw.wmﬁw
66 "9¢ 1
om.mmﬂﬁ
797621
6L °1€1
86 "GET
61 °8CT
L9°LG T~
GG V91—

500
2000
1500
1000
500

2

T
10

20

30

80
42

T

90
f1 (ppm)

/10'43
0
Figure S54. 3C NMR Spectrum of 4h (100 MHz, CDCl;)

100

T T T T T
150 140 130 120 110

160

T

170




4000

3500

3000

2500

2000

1500

1000

500

WO == 00 NI C0
YOO D= D= O LD = LD
e e e R R I I I e 2

ove
09¢
gee
04€
4Gt
99¢

™
e e el el e e e el el el Sl Sl Sl Sl Sl Sl Sl e

N 0 O —
S 0 b= b~
oM

09F "1
e9F "L
8LV "L

A |

ov1'8
v’
091°8
c91°8

| .

J10°
Mwo.

or-
Jmo.

=60 "

Qwoﬁ.

o

Y

0.0

[t}
[t}

6.0

f1 (ppm)

Figure S55. "TH NMR Spectrum of 4i (400 MHz, CDCl;)

5000

4500

4000

3500

3000

2500

2000

1500

1000

200
0

=500

LV "8¢—

Ve 6~

89 9.y
0021
164244
68 71T
16211
21 €11
65 0211
29021
269311
rarat
GL 871
GE 6T
6L 621

ww.amﬂx

e

Ve el
81 °8CT

A CIE
L8E9Ty
el b9l

WW

10

30

40

130 120 110 100 90 80 70 60

140

160

170

f1 (ppm)

Figure S56. 3C NMR Spectrum of 4i (100 MHz, CDCl;)

43



12000
11000
10000
9000
8000
7000
6000
5000
4000
3000
2000

1000
1000

S € 85 2 2 8 88 g8 &8 g8 g 8 g & g g 2 g g
- =
S
= .
e Q €4 87—
Z’
L =
=
L= % 0% 6k —
3
el ’e o o
6V T mw —— et o
691 "¢ Lo m
@ 89 9.
966 ‘¢ = R
€L6 mw e [} T ‘857 m )
685 % -2
rd =Y
092 "L e M
&ee "L [}
OvE "L S
9%¢ "L m
16€ "2 s
29¢ "L . W €4 971
89¢ "L} o R 86 9214
B & g
T8€ "1 .o et A6 "8Z1
06€ "L = B oy @_N%
0¥ L1 - & E”:mi
19% NLW ] NﬁuO [ Ga .Nm._%
9L "I 710y bS THI
08¥ "L~ M 80k 2
60 [
i F o 07 F91—
GET "8 o0 j
Z51°8 J i

f1 (ppm)
44

90

Figure S58. 3C NMR Spectrum of 4j (100 MHz, CDCl5)

160

17




00

9000
85
8000

7000
6500
6000
5500
3000
500
4000
35600
3000
500
2000
1500
1000
500
=500

He
r2

8000
S

TET €y
V1 E)
€97 €

966 "€
£16 ¢}
o805
097 °
2LT”
LG
682
V67"
186"
197 "]
9LV L]
08V L1
915 "2
126 ° 1]
ees L

b= b= b= b b= D

Br

1 (ppm)

Figure S59. 'TH NMR Spectrum of 4k (400 MHz, CDCl;)

8EG LA

el "
Per
IST°
eq1-”

N Tt

Y—T

4G '8¢~

Ve "6v—

00°L.

wo.whw
2eLL

98 "9¢1
86 "9¢1
8¢ Lel
mw.wmﬁw
8€ '6C1
¢6IeT

mm.mmﬁk

mw.mﬁﬁz

02 "8¢1
G0 vl

PIL V91—

5500
5000
3500
500
500

9!
1000

7000
6500
6000
4500
4000
3000
2

2000
1500
0

=500

30 20 10

40

60

i

f1 (ppm)go
Figure S60. 3C NMR Spectrum of 4k (100 MHz, CDCl;)
45

90

100

T,

"
130 120 110

140




6000

5500
5000
4500
4000
3500
3000
2500
2000
1500
1000
500

=500

wmﬂ.m/

7R
061 °¢

120 ¥
8€0 ¥
80 ¥

09¢ "2
le L
6.8 °L

LBE L]

91¥ "L

8LV "L
18¥ L1
L6V L]
006 "21

G164

615 "Ly
L35 "IN
8V "L

199 "L
€89 °1
Lv1°8
6V1 '8
991 '8

=00

=00°

_u_%o”

Mvo
90"
1o

=00"

80000
000

=75

24 "80—

01 "6F—

£1 (ppm)

Figure S61. "TH NMR Spectrum of 41 (400 MHz, CDCls)

02 ¥91—

0000

7

65000
F60000
55000
50000
45000
40000
30000
-25000

20000
5000

10

70

7

46

80

f1 (ppm)

Figure S62. 3C NMR Spectrum of 41 (100 MHz, CDCls)

150

160




809 6—

081 "8
991 "t~
o816

670 ¥
ap0 ._\Wr
490 )

(5]
09z
997,
zAE
06¢
60¥
0¥
1A 7
88
a6k -
604 -
97§ ”

i

ATUCNN

[
bl

_LMA

166 "L
46 -4
100 '8
81087

/

CH,

=104

=)0 7

=607

4.5

= G 97~
—_ 05 8%~
o —
aQ
a
s C., 70 "6l —
N
=
=
- F 89 94
A LY LY Yy
= el
PR
N
o
33 E
B =
o B
, m 09 PZ1q
10 "221
= Ge "AZI
= 16 821
B 90 641
> GE 67
w 7 1V 717
s oF bEI
1H 67 "8El
" . 67 bl —
o en
N
77
. AR
=
Y
& -
o] S
. 117261

CH,

T T
110 100

T
120

T
140

150

T
180

17

T
180

f1 (ppm)

Figure S64. 3C NMR Spectrum of 4m (100 MHz, CDCl;)
47



TN NOTENONOCONS OO — 0
—0 NOOCXx OO IFNAO-UDI-CLONDX®
—O SWEENNONNANNDXODEDMORO——O
oo R s TR S S Sy S N e e S e o T R To R {e s lar Hor Won W ar R arap)
N B —_— —  —~
O
Hye”
N
O
LI I i ‘
i N by LY i
— LR = ©® ~
=) I=E=E=X=] SS =)
e e ! - : T et — ~3- - ! - : : T
8.5 80 75 7.0 65 60 55 50 45 4 3.5 30 25 20 15 1.0 0.5 0.0
f1 (ppm)

Figure S65. "TH NMR Spectrum of 4n (400 MHz, CDCl;)

x o — QO — O = O Y
- O (AN 00O NC @ NS o (e ap) Lo

. s e PR MnNo Y = ™ (o))
= N [apN =] O 00 W UM —~ . e . . .
Lo o < = O AN O b~ b~ © n e}
— — — o —— b= b= b~ o < ™

L4 S ol | —= N~ ~— | | |

(e]
Hoe”
N
o
J 1 T L] |
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)

Figure S66. 3C NMR Spectrum of 4n (100 MHz, CDCl;)
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Figure S68. 3C NMR Spectrum of 40 (100 MHz, CDCl,;)
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Figure S70. 3C NMR Spectrum of 4p (100 MHz, CDCl;)
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Figure S72. 3C NMR Spectrum of 4q (100 MHz, CDCl;)
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Figure S74. 3C NMR Spectrum of 4r (100 MHz, CDCls)
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