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General information

Reagents were obtained from commercial supplier and used without further purification.
Analytical thin layer chromatography (TLC) was purchased from Merck KGaA (silica gel 60
F254). Visualization of the chromatogram was performed by UV light (254 nm) or
phosphomolybdic acid or vanillin stains. Flash column chromatography was carried out using
kieselgel 35-70 um particle sized silica gel (230-400 mesh). NMR Chemical shifts are reported in
(0) ppm relative to tetramethylsilane (TMS) with the residual solvent as internal reference (CDCl3,
6 7.251 ppm for 'H, 77.0 ppm for '3C). Data are reported as follows: chemical shift, multiplicity
(s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet), coupling constants (Hz) and

integration.

General procedure for synthesis of quinolines and 1,8-naphthyridines c1-c42

A mixture of 2-aminobenzyl alcohol a (0.5 mmol), ketone b (0.6 mmol) and Na,S+*3H,O (0.1 mmol, 14
mg) was stirred and heated at 120 °C (copper or aluminum heating block) in a 7-mL test tube under an
argon atmosphere (the tube was closed with a rubber septum mounted with a rubber balloon filled with
argon to equilibrate the pressure. After 16 h of heating, the tube was cooled down to rt, the crude mixture
was purified by column chromatography on silica gel (EtOAc:Hexane 3:97 for quinolines and
CH,ClLy:EtOAc 5:1 to 1: for 1,8-naphthyridines) to afford the expected quinoline or 1,8-naphthyridine as a

pale yellow or white solid.

Procedure for the determination of hydrogen generated during the reaction

A mixture of 2-aminobenzyl alcohol al (5 mmol, 615 mg), acetophenone b (6 mmol, 720 mg) and
Na»S3H,0 (1 mmol, 140 mg) was stirred and heated at 120 °C (copper or aluminum heating block) in a
20-mL test tube under an argon atmosphere (the tube was closed with a rubber septum mounted with a
rubber balloon filled with argon to equilibrate the pressure. After 16 h of heating, the tube was cooled down
to rt, the gas inside the tube was taken with a 10-mL syringe (10 mL of gas). A sample of copper(Il) oxide
(CuO) (500 mg) was placed in the center of a glass tube (Iength x diameter = 20 cmx1 ¢cm). The CuO was
secured using glass wool plugs at both ends to prevent material displacement. Both ends of the glass tube
were sealed with rubber septa, each equipped with a needle. Argon gas was swept through the tube for 5

minutes to purge any air (oxygen) from the system. After purging, one end of the tube was connected to an
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argon-filled rubber balloon (acting as a reservoir/low-pressure exit), and the other end was connected to the
syringe containing the reactant gas (presumably hydrogen, based on the conclusion). The central section of
the glass tube containing the CuO was gently heated using a Bunsen burner. The gas from the syringe was
then slowly and continuously passed through the heated tube. The black powder CuO was observed to turn
brick-red (metallic Cu) upon contact with the incoming gas. In the cooler downstream section of the tube,
droplets of water were visible, confirming that the gas introduced from the syringe contained hydrogen (Hz)

which was oxidized to water (H>O) by the copper(Il) oxide.
Characterization of products

5,6-Dihydrobenzo|[c]acridine (c1)!

A
Z
e

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (178 mg,
77%).

'H NMR (600 MHz, CDCl3) 6 8.57 (dd, J= 7.8, 1.1 Hz, 1H), 8.11 (d, J= 8.4 Hz, 1H), 7.75 (s, 1H), 7.64 —
7.61 (m, J = 8.1, 0.8 Hz, 1H), 7.60 — 7.56 (m, J = 8.4, 6.9, 1.4 Hz, 1H), 7.40 — 7.35 (m, 2H), 7.33 — 7.28
(m,J=7.4,1.4Hz, 1H), 7.19 (d,J="7.5 Hz, 1H), 3.01 —2.95 (m, 2H), 2.92 - 2.86 (m, J = 8.4, 5.7 Hz, 2H).
C NMR (151 MHz, CDCl3) 6 153.3, 147.7, 139.4, 134.7, 133.7, 130.5, 129.7, 129.4, 128.6, 128.0, 127.9,
127.3, 127.0, 126.1, 126.0, 28.8, 28.4.

2,4-Dimethyl-5,6-dihydrobenzo|c]acridine (c2)

L)
= Me
"

Me

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (200 mg,
77%).

'H NMR (600 MHz, CDCl3) § 8.38 (s, 1H), 8.21 (d, J= 8.4 Hz, 1H), 7.85 (s, 1H), 7.73 (d, J= 8.1 Hz, 1H),
7.70 — 7.66 (m, 1H), 7.49 — 7.45 (m, 1H), 7.12 (s, 1H), 3.09 — 3.02 (m, 2H), 2.95 — 2.86 (m, 2H), 2.49 (s,
3H), 2.36 (s, 3H).

C NMR (126 MHz, CDCls) 6 153.9, 147.6, 136.0, 135.0, 134.9, 134.5, 133.3, 132.5, 130.4, 129.4, 128.5,
127.8, 126.9, 125.8, 124.4, 28.5, 23.9, 21.2, 19.6.

HRMS (ESI+) caled for C1oHisN [M + H]™ 260.1439. Found 260.1442.

2-Methoxy-5,6-dihydrobenzo[c]acridine (c3)>
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Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (178 mg,
68%).
'H NMR (600 MHz, CDCl;) § 8.15 — 8.11 (m, 2H), 7.82 (s, 1H), 7.67 (d, J= 8.1 Hz, 1H), 7.63 — 7.57 (m,
1H), 7.44 —7.39 (m, 1H), 7.13 (d, /= 8.3 Hz, 1H), 6.91 (dd, J = 8.2, 2.8 Hz, 1H), 3.92 (s, 3H), 3.05 - 2.97
(m, 2H), 2.91 — 2.85 (m, 2H).
BC NMR (151 MHz, CDCl3) 6 159.1, 153.3, 147.6, 135.7, 133.7, 131.9, 130.7, 129.4, 129.0, 128.6, 127.9,
127.0, 126.1, 116.9, 109.8, 55.6, 29.1, 27.6.
2-Fluoro-5,6-dihydrobenzo|c]acridine (c4)

N
o,

¢
Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (177 mg,
71%).

'H NMR (600 MHz, CDCl;) 6 8.30 (dd, J= 10.0, 2.8 Hz, 1H), 8.14 (d, J = 8.5 Hz, 1H), 7.84 (s, 1H), 7.70
(d, J=8.1 Hz, 1H), 7.68 — 7.64 (m, 1H), 7.50 — 7.43 (m 1H), 7.20 (dd, J = 8.3, 5.5 Hz, 1H), 7.07 — 7.02 (m,
1H), 3.08 — 3.03 (m, 2H), 2.95 — 2.88 (m, 2H).

BC NMR (151 MHz, CDCl;) 6§ 162.4 (d, J = 243.9 Hz), 152.3, 147.5, 136.7 (d, J = 7.2 Hz), 135.0 (d, J =
2.8 Hz), 133.9, 130.2, 129.5,129.4 (d,J= 8.0 Hz), 128.8, 128.1, 127.0, 126.4, 116.4 (d, J=22.2 Hz), 112.5
(d, J=23.2 Hz), 28.7, 27.6.

HRMS (ESI+) caled for Ci7HisFN [M + H]" 250.1032. Found 250.1040.

2-Bromo-5,6-dihydrobenzo[c]acridine (c5)

X
P
e

Br

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (226 mg,
73%).

'H NMR (600 MHz, CDCls) 6 8.70 (d, J= 2.2 Hz, 1H), 8.11 (d, J= 8.5 Hz, 1H), 7.81 (s, 1H), 7.68 (d, J =
8.1 Hz, 1H), 7.66 — 7.63 (m, 1H), 7.48 — 7.45 (m, 1H), 7.42 (dd, J = 8.0, 2.2 Hz, 1H), 7.08 (d, J = 8.0 Hz,
1H), 3.06 — 3.00 (m, 2H), 2.92 — 2.86 (m, 2H).

C NMR (126 MHz, CDCl3) 6 151.8, 147.5, 138.0, 136.6, 133.9, 132.3, 130.1, 129.6, 129.4, 128.8, 128.8,
128.0, 127.0, 126.4, 121.2, 28.4, 27.8.

3-Methoxy-5,6-dihydrobenzo[c]acridine (c6)’
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Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (133 mg,
51%).

'H NMR (600 MHz, CDCls) 6 8.56 (d, J = 8.6 Hz, 1H), 8.14 (d, J= 8.5 Hz, 1H), 7.81 (s, 1H), 7.69 (d, J =
8.1 Hz, 1H), 7.67 — 7.60 (m, 1H), 7.46 — 7.41 (m, 1H), 6.98 (dd, J = 8.6, 2.6 Hz, 1H), 6.79 (d, /= 2.6 Hz,
1H), 3.86 (s, 3H), 3.15 — 3.04 (m, 2H), 2.99 — 2.89 (m, 2H).

C NMR (151 MHz, CDCl3) 6 161.0, 153.4, 147.7, 141.3, 133.5, 130.0, 129.2, 128.6, 127.9, 127.8, 127.6,
127.0, 125.6, 113.1, 113.0, 55.3, 28.9, 28.8.

9-Fluoro-5,6-dihydrobenzo|c]acridine (c¢7)*

RO
e

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (142 mg,

57%).

'H NMR (400 MHz, CDCl3) 6 8.54 (d, J = 7.6 Hz, 1H), 8.11 (dd, J= 9.1, 5.4 Hz, 1H), 7.83 (s, 1H), 7.45 —

7.32 (m, 4H), 7.27 (d, J= 7.6 Hz, 1H), 3.13 — 3.07 (m, 2H), 3.02 — 2.97 (m, 2H).

3C NMR (101 MHz, CDCl3) 6 160.4 (d, J = 246.7 Hz), 152.9, 144.7, 139.3, 134.5, 133.1 (d, J =

5.4 Hz),131.8(d,J=9.3 Hz), 131.5, 129.7, 128.4 (d, /= 9.8 Hz), 128.0, 127.4, 125.9, 118.7 (d, J

=25.6 Hz), 110.0 (d, /= 21.6 Hz), 28.8, 28.3.

F NMR (377 MHz, CDCl3) § -115.28 (dd, J = 13.7, 8.1 Hz).

10-Chloro-5,6-dihydrobenzo|c]acridine (c8)

O‘
—
cl N O

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (170 mg,
64%).

'H NMR (400 MHz, CDCls) 6 8.58 (d, J = 7.6 Hz, 1H), 8.16 (d, J= 1.2 Hz, 1H), 7.84 (s, 1H), 7.64 (d, J =
8.6 Hz, 1H), 7.50 — 7.38 (m, 3H), 7.29 (d, J = 6.9 Hz, 1H), 3.12 — 3.06 (m, 2H), 3.04 — 2.97 (m, 2H).

BC NMR (100 MHz, CDCl3) 6 154.4, 148.0, 139.6, 134.4, 134.3, 133.5, 130.9, 130.1, 128.4, 128.2, 128.1,
127.4, 127.0, 126.2, 28.8, 28.3. (1 signal missing due to overlap)

HRMS (ESI+) caled for Ci7H;3CIN [M + H]" 266.0737. Found 266.0731.

5,6-Dihydronaphtho[1,2-5][1,8]naphthyridine (c9)>
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Purification of the crude mixture by column chromatography on silica gel (CH2Cl2:EtOAc 4:1) (160 mg,
69%).

'H NMR (400 MHz, CDCl;) 6 8.97 (dd, J = 4.0, 1.7 Hz, 1H), 8.72 (d, J = 7.5 Hz, 1H), 7.98 (dd, J = 8.0,
1.7 Hz, 1H), 7.80 (s, 1H), 7.41 — 7.28 (m, 3H), 7.19 (d, J = 7.3 Hz, 1H), 3.06 — 3.00 (m, 2H), 2.95 — 2.90
(m, 2H).

BC NMR (101 MHz, CDCl3) 6 156.3, 155.5, 152.6, 139.4, 136.1, 134.5, 133.9, 131.7, 130.4, 127.8, 127.2,
126.9, 122.2, 121.4, 28.4, 28.0.

4-Methyl-1,2,3,4-tetrahydroacridine (c10)%

X

7

N
Me

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (150 mg,
76%).

'H NMR (600 MHz, CDCls) 6 8.01 (d, J= 8.5 Hz, 1H), 7.73 (s, 1H), 7.66 (d, J = 8.1 Hz, 1H), 7.61 — 7.56
(m, 1H), 7.43 — 7.38 (m, 1H), 3.24 — 3.15 (m, 1H), 3.00 — 2.85 (m, 2H), 2.15 —2.08 (m, 1H), 1.98 — 1.90
(m, 1H), 1.83 — 1.75 (m, 1H), 1.75 - 1.69 (m, 1H), 1.49 (d, J= 7.2 Hz, 3H).

BC NMR (151 MHz, CDCls) 6 163.2, 146.9, 134.8, 130.6, 128.6, 128.3, 127.1, 126.8, 125.5, 36.6, 31.4,
29.8, 21.6, 20.3.

2-Methyl-1,2,3,4-tetrahydroacridine (c11)’

SO0N

N

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (126 mg,
64%).

'H NMR (600 MHz, CDCl;) 6 7.96 (d, J = 8.5 Hz, 1H), 7.72 (s, 1H), 7.65 (d,J = 8.2 Hz, 1H), 7.60 — 7.52
(m, 1H), 7.43 —7.37 (m, 1H), 3.24 —3.16 (m, 1H), 3.11 — 3.04 (m, 1H), 2.99 —2.94 (m, 1H), 2.55 (dd, J =
16.3,10.8 Hz, 1H), 2.09 - 2.01 (m, 1H), 1.99 — 1.88 (m, 1H), 1.65 - 1.51 (m, 1H), 1.10 (d, J = 6.6 Hz, 3H).
C NMR (151 MHz, CDCl3) 6 159.0, 146.7, 135.0, 130.6, 128.5, 128.3, 127.2, 126.9, 125.5, 37.8, 33.1,
31.4,29.1,21.7.

2-(Tert-butyl)-6-chloro-1,2,3,4-tetrahydroacridine (c12)

Me,

Me
/
Cl N
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Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (139 mg,
51%).

'H NMR (400 MHz, CDCl5) § 7.92 (s, 1H), 7.70 (s, 1H), 7.54 (d, J = 8.7 Hz, 1H), 7.31 (d, J= 8.7 Hz, 1H),
3.27 - 3.14 (m, 1H), 3.07 — 2.87 (m, 2H), 2.75 — 2.51 (m, 1H), 2.17 — 2.08 (m, 1H), 1.61 — 1.40 (m, 2H),
0.97 (s, 9H).

BC NMR (101 MHz, CDCl;) 6 160.7, 146.9, 135.1, 134.1, 131.7, 128.2, 127.4, 126.5, 125.5, 44.6, 34.4,
32.6,30.8,27.3, 24.5.

HRMS (ESI+) caled for Ci7H,CIN [M + H]" 274.1363. Found 274.1372.

9-Methyl-6,7,8,9-tetrahydrobenzo|b][1,8|naphthyridine (c¢13)

Purification of the crude mixture by column chromatography on silica gel (CH2Cly:EtOAc 4:1) (121 mg,
61%).

'H NMR (400 MHz, CDCls) 6 8.94 (d, J = 1.9 Hz, 1H), 7.99 (d, J = 8.1 Hz, 1H), 7.73 (s, 1H), 7.31 (dd, J
=7.8,4.1 Hz, 1H), 3.25—3.09 (m, 1H), 2.99 — 2.85 (m, 2H), 2.17 - 2.01 (m, 1H), 2.01 — 1.84 (m, 1H), 1.84
—1.72 (m, 1H), 1.70 — 1.59 (m, 1H), 1.50 (d, /= 7.0 Hz, 3H).

C NMR (101 MHz, CDCls) § 167.0, 154.9, 152.4, 136.0, 135.4, 132.1, 121.3, 121.2, 37.0, 31.2, 29.6,
21.1,20.5.

HRMS (ESI+) caled for Ci3HisN> [M +H]" 199.1235. Found 199.1227.

9-Ethoxy-6,7,8,9-tetrahydrobenzo|b][1,8|naphthyridine (c14)

OEt

Purification of the crude mixture by column chromatography on silica gel (CH2Cl2:EtOAc 3:1) (114 mg,
50%).

'H NMR (400 MHz, CDCls) 6 8.99 (d, J = 3.4 Hz, 1H), 8.03 (d, J= 8.1 Hz, 1H), 7.84 (s, 1H), 7.36 (dd, J
=8.1,4.2 Hz, 1H), 4.64 (t, J = 3.2 Hz, 1H), 3.87 — 3.73 (m, 2H), 3.13 —3.00 (m, 1H), 2.92 — 2.78 (m, 1H),
2.33 —2.23 (m, 1H), 2.21 — 2.07 (m, 1H), 1.93 — 1.83 (m, 1H), 1.82 — 1.72 (m, 1H), 1.14 (t, /= 7.0 Hz,
3H).

C NMR (101 MHz, CDCls) § 160.8, 154.5, 152.7, 136.3, 136.1, 132.5, 122.4, 121.9, 76.5, 65.1, 28.9,
28.2,17.6, 15.5.

HRMS (ESI+) caled for C14Hi7N>O [M + H]" 229.1341. Found 229.1345.

8-Methyl-6,7,8,9-tetrahydrobenzo[b][1,8]naphthyridine (c15)
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Purification of the crude mixture by column chromatography on silica gel (CH2Cly:EtOAc 3:1) (127 mg,
64%). Mixture 12:1 of two isomers.

"H NMR signals of the major isomer:

"H NMR (400 MHz, CDCI3) J 8.95 — 8.93 (m, 1H), 8.04 — 7.98 (m, 1H), 7.75 (s, 1H), 7.32 — 7.29
(m, 1H), 3.31 - 3.25 (m, 1H), 3.00 — 2.92 (m, 1H), 2.73 — 2.66 (m, 1H), 2.05 - 1.91 (m, 3H), 1.50
—1.39 (m, 1H), 1.1 — 1.09 (m, 3H).

Some characteristic 'H NMR signals of the minor isomer (400 MHz, CDCls) 6 7.87 (s, 1H), 3.15 —3.16 (m,
2H), 1.13 — 1.34 (m, 4H).

13C NMR signals of the major isomer (101 MHz, CDCls) 6 163.0, 154.7, 152.5, 136.0, 135.3,
131.6,121.3,121.2,42.3, 30.9, 29.2, 28.4, 21.8.

Some characteristic 3C-NMR signals of the minor isomer (101 MHz, CDCl3) § 154.7, 152.6,
137.4,136.2,134.5, 121.3, 34.2, 32.6, 31.0, 22.2, 20.4.

HRMS (ESI+) caled for Ci3HisN2 [M + H]™ 199.1235. Found 199.1242.

8,8-Dimethyl-6,7,8,9-tetrahydrobenzo|b][1,8|naphthyridine (c16)

P 7 Me
Me

Purification of the crude mixture by column chromatography on silica gel (CH2Cly:EtOAc 3:1) (132 mg,
62%).

'H NMR (400 MHz, CDCls) 6 9.04 — 8.86 (m, 1H), 8.01 (d, J= 8.1 Hz, 1H), 7.80 (s, 1H), 7.32 (dd, J= 7.8,
4.1 Hz, 1H), 2.98 (t, J = 6.8 Hz, 2H), 2.93 (s, 2H), 1.65 (t, J = 6.8 Hz, 2H), 1.02 (s, 6H).

BC NMR (101 MHz, CDCl3) § 162.9, 154.9, 152.6, 136.1, 135.4, 130.8, 121.4, 121.2, 47.7, 35.5, 30.2,
28.2,25.7.

HRMS (ESI+) caled for Ci4H7N, [M + H]" 213.1392. Found 213.1398.

6,6,8-Trimethyl-6,7,8,9-tetrahydrobenzo|[b][1,8]naphthyridine (c17)

Me_Me
XX

— =

N N Me

Purification of the crude mixture by column chromatography on silica gel (CH2Cl2:EtOAc 3:1) (143 mg,
63%).
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"H NMR (400 MHz, CDCls) 6 8.94 (d, J = 3.8 Hz, 1H), 8.04 (d, J = 8.1 Hz, 1H), 7.95 (s, 1H), 7.31 (dd, J
= 8.0, 4.2 Hz, 1H), 3.12 - 2.81 (m, 3H), 1.79 — 1.70 (m, 1H), 1.38 (d, J= 6.8 Hz, 3H), 1.36 — 1.25 (m, 1H),
1.06 (s, 3H), 0.92 (s, 3H).

3C NMR (101 MHz, CDCls) § 163.0, 154.6, 152.6, 136.3, 136.1, 133.8, 121.5, 121.2, 48.1, 45.6, 31.7,
30.5,29.8, 25.8, 21.3.

HRMS (ESI+) caled for CisHioN, [M + H]* 227.1548. Found 227.1539.

7-(tert-Butyl)-6,7,8,9-tetrahydrobenzo[b][1,8|naphthyridine (c18)

Purification of the crude mixture by column chromatography on silica gel (CH2Cl2:EtOAc 4:1) (161 mg,
67%).

'H NMR (400 MHz, CDCl;) 6 8.94 (d, J = 2.5 Hz, 1H), 8.00 (d, J = 8.0 Hz, 1H), 7.77 (s, 1H), 7.31 (dd, J
=8.0,4.2 Hz, 1H), 3.32 (d, /= 18.0 Hz, 1H), 3.13 — 2.93 (m, 2H), 2.67 (dd, J=16.1, 11.5 Hz, 1H), 2.16 —
2.05 (m, 1H), 1.59 — 1.41 (m, 2H), 0.95 (s, 9H).

BC NMR (101 MHz, CDCls) § 163.3, 154.8, 152.6, 136.0, 135.8, 132.6, 121.4, 121.2, 44.5, 34.6, 32.6,
30.6,27.3,24.3.

HRMS (ESI+) caled for CiHaiN> [M + H]" 241.1705. Found 241.1712.

7-Phenyl-6,7,8,9-tetrahydrobenzo[b][1,8]naphthyridine (c19)

Purification of the crude mixture by column chromatography on silica gel (CH2Cl2:EtOAc 5:1) (169 mg,
65%).

'H NMR (400 MHz, CDCl;) § 9.07 — 8.94 (m, 1H), 8.07 (d, J = 8.0 Hz, 1H), 7.83 (s, 1H), 7.40 — 7.23 (m,
6H), 3.51 — 3.39 (m, 1H), 3.36 — 3.21 (m, 2H), 3.18 — 3.05 (m, 2H), 2.38 — 2.26 (m, 1H), 2.22 — 2.06 (m,
1H).

C NMR (101 MHz, CDCls) 6 162.3, 154.9, 152.8, 145.4, 136.1, 135.7, 131.7, 128.7, 126.8, 126.6, 121.4,
40.3, 37.1, 33.9, 30.1. (1 signal missing due to overlap)

HRMS (ESI+) caled for Co1Hi7N> [M + H]"261.1392. Found 261.1388.

7,8,9,10-Tetrahydro-6H-cyclohepta[b]quinoline (c20)?
O
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Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (120 mg,
61%).

'H NMR (400 MHz, CDCl;) § 7.99 (d, J = 8.4 Hz, 1H), 7.77 (s, 1H), 7.68 (d, J = 8.1 Hz, 1H), 7.60 (t, J =
7.6 Hz, 1H), 7.43 (t, J = 7.4 Hz, 1H), 3.25 — 3.12 (m, 2H), 2.99 — 2.82 (m, 2H), 1.87 (d, / =4.9 Hz, 2H),
1.82 — 1.70 (m, 4H).

C NMR (101 MHz, CDCl3) § 164.8, 146.3, 136.6, 134.7, 128.5, 127.4, 126.9, 125.8, 40.1, 35.5, 32.3,
28.9, 27.1. (1 signal missing due to overlap).

6,7,8,9,10,11-Hexahydrocycloocta[b]quinoline (c21)8

O

N

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (133 mg,
63%).

'H NMR (400 MHz, CDCl;) § 8.02 (d, J = 8.5 Hz, 1H), 7.80 (s, 1H), 7.70 (d, J = 8.1 Hz, 1H), 7.60 (t, J =
7.7 Hz, 1H), 7.42 (t, J= 7.5 Hz, 1H), 3.19 — 3.08 (m, 2H), 2.96 — 2.86 (m, 2H), 1.88 (s, 2H), 1.75 (s, 2H),
1.38 (s, 4H).

C NMR (101 MHz, CDCls) § 163.3, 147.0, 135.2, 135.1, 128.5, 127.7, 126.9, 125.6, 35.3, 32.8, 32.1,
31.0, 26.1, 26.0. (1 signal missing due to overlap).
3-Cyclopentylidene-2,3-dihydro-1H-cyclopenta|b]quinoline (c22)

Purification of the crude mixture by column chromatography on silica gel (CH,Cl,:EtOAc 5:1) (99 mg,
42%).

'H NMR (400 MHz, CDCls) 6 8.94 (s, 1H), 7.98 (d, J= 7.9 Hz, 1H), 7.77 (s, 1H), 7.30 (dd, J= 7.4, 4.2 Hz,
1H), 3.25 (s, 2H), 3.14 — 3.05 (m, 2H), 2.78 (s, 2H), 2.41 (s, 2H), 1.84 — 1.72 (m, 4H).

C NMR (101 MHz, CDCl;) § 166.5, 156.6, 152.0, 150.5, 139.9, 136.4, 130.7, 129.4, 121.2, 120.7, 34.4,
33.5,28.8,27.4,27.2,25.8.

HRMS (ESI+) caled for Ci7HisN [M + H]" 237.1392. Found 237.1390.

2-Phenylquinoline (c23)°

0
Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (125 mg,
61%).
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"H NMR (600 MHz, CDCl3)  8.23 — 8.17 (m, 4H), 7.87 (d, J = 8.6 Hz, 1H), 7.82 (dd, J= 8.1, 1.0 Hz, 1H),
7.76 —7.72 (m, J = 8.4, 6.9, 1.4 Hz, 1H), 7.57 — 7.51 (m, 3H), 7.50 — 7.46 (m, 1H).

3C NMR (151 MHz, CDCL)  157.5, 148.4, 139.8, 136.9, 129.8, 129.7, 129.4, 128.9, 127.7, 127.6, 127.3,
126.4, 119.1.

7-Chloro-2-phenylquinoline!® (c24)

\
/
cl N

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (120 mg,
50%).

'H NMR (400 MHz, CDCl3) § 8.19 — 8.09 (m, 4H), 7.82 (d, J = 8.6 Hz, 1H), 7.70 (d, J = 8.7 Hz, 1H), 7.58
—7.48 (m, 3H), 7.45 (dd, J= 8.8, 1.5 Hz, 1H).

C NMR (101 MHz, CDCl3) 6 158.2, 148.7, 139.2, 136.6, 135.5, 129.7, 129.0, 128.8, 128.7, 127.6, 127.3,
125.6, 119.1.

2-Phenyl-1,8-naphthyridine!! (¢25)

Purification of the crude mixture by column chromatography on silica gel (CH2Cl2:EtOAc 4:1) (117 mg,
57%).

'H NMR (400 MHz, CDCls) 6 9.09 (d, J= 2.3 Hz, 1H), 8.29 (d, J = 7.5 Hz, 2H), 8.18 (d, J= 8.5 Hz, 1H),
8.13 (d, J=8.0 Hz, 1H), 7.95 (d, /= 8.5 Hz, 1H), 7.53 — 7.45 (m, 3H), 7.41 (dd, J= 8.0, 4.2 Hz, 1H)

C NMR (101 MHz, CDCl3) 6 160.3, 156.2, 153.9, 138.5, 137.8, 136.8, 130.2, 128.9, 128.0, 121.8, 121.7,
119.7.

2-(p-Tolyl)quinoline'? (c26)

O x
"L,

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (164 mg,
75%).

'H NMR (600 MHz, CDCl;) 6 8.22 — 8.19 (m, 1H), 8.17 (d, J = 8.6 Hz, 1H), 8.13 — 8.09 (m, 2H), 7.85 (d,
J=28.6 Hz, 1H), 7.80 (dd, /= 8.1, 1.2 Hz, 1H), 7.76 — 7.71 (m, 1H), 7.54 — 7.49 (m, 1H), 7.35 (dd, J = 8.4,
0.5 Hz, 2H), 2.46 (s, 3H).
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BC NMR (126 MHz, CDCl3) 6 157.3, 148.4, 139.4, 136.9, 136.7, 129.7, 129.6, 127.5, 127.2, 126.1, 118.9,
21.4. (2 signals missing due to overlap).

2-(3-Methoxyphenyl)quinoline (c27)!3

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (167 mg,
71%).

'H NMR (600 MHz, CDCl;) 6 8.24 — 8.19 (m, 1H), 8.16 (d, /= 8.6 Hz, 1H), 7.85 — 7.82 (m, 2H), 7.80 (dd,
J=28.1, 1.1 Hz, 1H), 7.75 — 7.72 (m, 2H), 7.54 — 7.50 (m, 1H), 7.45 (t, J= 7.9 Hz, 1H), 7.06 — 7.02 (m,
1H), 3.93 (s, 3H).

C NMR (126 MHz, CDCl3) 6 160.2, 157.0, 148.2, 141.1, 136.7, 129.8, 129.7, 129.6, 127.5, 127.3, 126.3,
120.0, 119.0, 115.4, 112.8, 55.4.

2-(4-Phenoxyphenyl)quinoline (c28)'

e o

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (122 mg,
41%).

'H NMR (600 MHz, CDCl;) 6 8.20 — 8.15 (m, 4H), 7.84 (d, J = 8.6 Hz, 1H), 7.81 (dd, J= 8.1, 1.2 Hz, 1H),
7.75-17.71 (m, 1H), 7.54 — 7.50 (m, 1H), 7.41 — 7.36 (m, 2H), 7.19 — 7.15 (m, 3H), 7.12 — 7.09 (m, 2H).
BC NMR (151 MHz, CDCl3) 6 158.7, 157.0, 156.7, 148.4, 136.9, 134.8, 129.9, 129.8, 129.7, 129.2, 127.6,
127.1,126.2, 123.7,119.3, 119.0, 118.8.

2-(3,4,5-Trimethoxyphenyl)quinoline (c29)!°

O X
W OMe
Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (121 mg,
41%).
'H NMR (600 MHz, CDCl;) 6 8.17 (t, J = 7.5 Hz, 2H), 7.83 — 7.78 (m, 2H), 7.73 — 7.68 (m, 1H), 7.53 —
7.48 (m, 1H), 7.41 (s, 2H), 3.99 (s, 3H), 3.92 (s, 1H).
C NMR (151 MHz, CDCl3) 6 157.0, 153.6, 148.2, 139.5, 136.8, 135.3, 129.8, 129.6, 127.5, 127.2, 126.3,
118.9, 104.9, 61.0, 56.3.
2-(4-Chlorophenyl)quinoline (c30)'¢
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®
) O Cl

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (182 mg,
76%).

'H NMR (600 MHz, CDCl5) § 8.18 (d, /= 8.5 Hz, 1H), 8.12 (d, J = 8.6 Hz, 1H), 8.11 — 8.08 (m, 2H), 7.78
(d, J=8.2 Hz, 1H), 7.76 — 7.71 (m, 2H), 7.53 — 7.50 (m, 1H), 7.49 — 7.46 (m, 2H).

C NMR (151 MHz, CDCl3) 6 155.9, 148.3, 138.0, 136.9, 135.6, 129.8, 129.8, 129.0, 128.8, 127.5, 127.2,
126.5, 118.5.

2-(3-Bromophenyl)quinoline (¢31)"

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (175 mg,

62%).

'H NMR (600 MHz, CDCls) 6 8.37 (d, J= 1.6 Hz, 1H), 8.18 (d, J = 8.5 Hz, 1H), 8.14 (d, J= 7.7 Hz, 1H),

8.04 (d, J=7.6 Hz, 1H), 7.81 — 7.69 (m, 3H), 7.58 (dd, /= 7.9, 0.8 Hz, 1H), 7.54 — 7.49 (m, 1H), 7.35 (t,J

=7.8 Hz, 1H).

BC NMR (151 MHz, CDCl3) 6 155.5, 148.2, 141.6, 137.0, 132.2, 130.6, 130.3, 129.9, 129.8, 127.5, 127.3,

126.6, 126.0, 123.2, 118.6.

2-(4-Bromophenyl)quinoline (c32)"

O N
N O )

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (167 mg,

59%).

'H NMR (600 MHz, CDCl5) § 8.17 (d, J = 8.5 Hz, 1H), 8.13 (d, J = 8.6 Hz, 1H), 8.04 — 8.01 (m, 2H), 7.78

(dd,J=8.2,0.9 Hz, 1H), 7.76 — 7.71 (m, 2H), 7.64 — 7.61 (m, 2H), 7.54 — 7.50 (m, 1H).

BC NMR (151 MHz, CDCl3) 6 155.9, 148.3, 138.5, 136.9, 132.0, 129.8, 129.7, 129.1, 127.5, 127.3, 126.5,

124.0, 118.4.

2-(4-(Trifluoromethyl)phenyl)quinoline (c33)!”

)
1

CF3
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Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (169 mg,
62%).

'H NMR (600 MHz, CDCls) § 8.26 (d, J = 8.1 Hz, 2H), 8.21 — 8.17 (m, 2H), 7.83 — 7.79 (m, 2H), 7.78 —
7.73 (m, 3H), 7.57 — 7.53 (m, 1H).

C NMR (151 MHz, CDCls) § 155.6, 148.3, 142.9, 137.1, 131.1 (q, J = 32.8 Hz), 130.0, 129.9, 127.8,
127.5, 127.4, 126.8, 125.7 (q, J = 4.5 Hz), 124.3 (q, J = 272.1 Hz), 118.7.
2-(3-Fluorophenyl)-3-methylquinoline (¢34)"

O Me
=

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (168 mg,
71%).

'H NMR (600 MHz, CDCl3) 6 8.13 (dd, J = 8.5, 0.6 Hz, 1H), 7.97 (s, 1H), 7.75 (dd, J = 8.2, 0.9 Hz, 1H),
7.68 —7.61 (m, 1H), 7.53 — 7.48 (m, 1H), 7.46 — 7.41 (m, 1H), 7.38 — 7.35 (m, 1H), 7.34 — 7.31 (m, 1H),
7.16 —7.10 (m, 1H), 2.43 (d, J = 1.0 Hz, 3H).

IBC NMR (151 MHz, CDCls) 8 162.7 (d, J=246.5 Hz), 159.0, 146.6, 143.0 (d, J = 8.0 Hz), 137.0,
129.9 (d, J= 8.1 Hz), 129.3, 129.0, 128.9, 127.7, 126.8, 126.7, 124.7 (d, /= 3.3 Hz), 116.1 (d, J =
21.4 Hz), 115.2 (d, J=21.1 Hz), 20.5.

2-(4-Chlorophenyl)-3-methylquinoline (c35)'8

O n Me

) O Cl
Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (185 mg,
73%).
'H NMR (600 MHz, CDCl5) 6 8.12 (d, J = 8.4 Hz, 1H), 7.95 (s, 1H), 7.74 (d, J = 8.2 Hz, 1H), 7.67 — 7.63
(m, 1H), 7.54 — 7.48 (m, 3H), 7.46 — 7.43 (m, 2H), 2.41 (s, 3H).
C NMR (151 MHz, CDCl3) 6 159.0, 146.6, 139.2, 136.9, 134.3, 130.3, 129.1, 128.9, 128.4, 128.2, 127.6,
126.7, 126.6, 20.5.
2-(3-Bromophenyl)-3-methylquinoline (¢36)"®

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (214 mg,
72%).
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"H NMR (600 MHz, CDCls) 6 8.15 — 8.09 (m, 1H), 7.96 (s, 1H), 7.77 (t, J = 1.7 Hz, 1H), 7.75 — 7.72 (m,
1H), 7.67 — 7.64 (m, 1H), 7.57 — 7.54 (m, 1H), 7.52 — 7.48 (m, 2H), 7.33 (t, J = 7.9 Hz, 1H), 2.42 (d, J =
1.0 Hz, 3H).

3CNMR (151 MHz, CDCls) 6 158.7, 146.5, 142.8, 137.0, 132.0, 131.2, 129.8, 129.2, 129.0, 128.9, 127.7,
127.5, 126.7, 126.7, 122.5, 20.5.

2-(4-Bromophenyl)-3-methylquinoline (¢37)"

O Ve
N O .

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (208 mg,

70%).

'H NMR (600 MHz, CDCl;) 6 8.12 (d, J = 8.4 Hz, 1H), 7.96 (s, 1H), 7.75 (d, J= 8.2 Hz, 1H), 7.67 — 7.64

(m, 1H), 7.62 — 7.59 (m, 2H), 7.52 — 7.49 (m, 1H), 7.48 — 7.45 (m, 2H), 2.42 (s, 3H).

BC NMR (151 MHz, CDCl3) 6 159.1, 146.6, 139.7, 137.0, 131.4, 130.7, 129.2, 128.9, 128.9, 127.6, 126.8,

126.6, 122.6, 20.5.

2-Benzyl-3-phenyl-1,8-naphthyridine (c38)

Purification of the crude mixture by column chromatography on silica gel (CH2Cl2:EtOAc 5:1) (124 mg,
42%).

'H NMR (400 MHz, CDCl3) 6 9.10 (d, J = 3.5 Hz, 1H), 8.13 (d, J = 8.0 Hz, 1H), 7.94 (s, 1H), 7.45 (dd, J
=7.9,4.2 Hz, 1H), 7.42 - 7.36 (m, 3H), 7.22 - 7.17 (m, 2H), 7.14 — 7.04 (m, 3H), 7.00 (d, /= 7.1 Hz, 2H),
4.38 (s, 2H).

C NMR (101 MHz, CDCl3) 6 163.1, 155.3, 153.5, 138.9, 138.7, 137.6, 137.3, 136.8, 129.5, 129.2, 128 .4,
128.2, 128.0, 126.1, 122.0, 121.3, 43.2.

HRMS (ESI+) caled for Co1Hi7N, [M + H]" 297.1392. Found 297.1392.

2-(Naphthalen-2-yl)quinoline (¢39)"

0

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (115 mg,
45%).
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'H NMR (600 MHz, CDCls) 6 8.63 (d, J= 1.0 Hz, 1H), 8.39 (dd, J = 8.6, 1.8 Hz, 1H), 8.24 (t, J= 7.6 Hz,
2H), 8.05 — 7.98 (m, 3H), 7.93 — 7.89 (m, 1H), 7.85 (dd, J= 8.1, 1.2 Hz, 1H), 7.78 — 7.74 (m, 1H), 7.57 —
7.52 (m, 3H).

BC NMR (151 MHz, CDCl3) 6 157.32 (s), 148.56 (s), 137.14 (s), 136.93 (s), 134.03 (s), 133.68 (s), 129.91
(s), 129.86 (s), 128.97 (s), 128.71 (s), 127.87 (s), 127.64 (s), 127.39 (s), 127.29 (s), 126.85 (s), 126.85 (s),
126.48 (d, J=1.4 Hz), 125.22 (s), 119.29 (s).

2-(Pyridin-2-yl)quinoline (c40)'°

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3 to 4:1) (148
mg, 72%).

'H NMR (600 MHz, CDCl;) 6 8.75 — 8.69 (m, 1H), 8.68 — 8.61 (m, 1H), 8.56 (d, /= 8.6 Hz, 1H), 8.24 (d,
J=28.6 Hz, 1H), 8.20 — 8.16 (m, 1H), 7.85 — 7.79 (m, 2H), 7.73 — 7.69 (m, 1H), 7.53 — 7.49 (m, 1H), 7.33
—7.29 (m, 1H).

C NMR (126 MHz, CDCl;) § 156.4, 156., 149.2, 148.0, 137.0, 136.8, 129.9, 129.6, 128.3, 127.7, 126.8,
124.1,121.9, 119.0.

2-(5-Methylfuran-2-yl)quinoline (c41)*°

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (138 mg,
66%).

'H NMR (600 MHz, CDCl5) § 8.11 (d, J = 8.4 Hz, 1H), 8.07 (d, J = 8.7 Hz, 1H), 7.75 — 7.70 (m, 2H), 7.68
—7.64 (m, 1H), 7.46 — 7.41 (m, 1H), 7.11 (d, /= 3.3 Hz, 1H), 6.22 — 6.09 (m, 1H), 2.44 (s, 3H).

C NMR (126 MHz, CDCl3) 6 154.5, 152.2, 149.2, 148.2, 136.5, 129.7, 129.3, 127.6, 127.0, 125.9, 117.3,
111.5, 108.7, 14.0.

2-(Thiophen-2-yl)quinoline (42 )" Bookmark not defined.

Purification of the crude mixture by column chromatography on silica gel (hexane:EtOAc 97:3) (148 mg,
70%).

'H NMR (600 MHz, CDCl5) § 8.12 (d, J = 8.5 Hz, 1H), 8.07 (d, J = 8.6 Hz, 1H), 7.76 — 7.72 (m, 2H), 7.72
—7.68 (m, 2H), 7.49 — 7.44 (m, 2H), 7.15 (dd, J= 5.0, 3.7 Hz, 1H).
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C NMR (151 MHz, CDCl3) 6 152.4, 148.2, 145.4, 136.6, 129.8, 129.3, 128.6, 128.1, 127.5, 127.2, 126.1,
125.9, 117.6.
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2,4-Dimethyl-5,6-dihydrobenzo|c]acridine (c2)
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"H NMR (600 MHz, CDCl3)

2-Methoxy-5,6-dihydrobenzo|c]acridine (c3)
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2-Fluoro-5,6-dihydrobenzo[c]acridine (c4)
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2-Bromo-5,6-dihydrobenzo[c]acridine (c5)
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3-Methoxy-5,6-dihydrobenzo|c]acridine (c6)
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9-Fluoro-5,6-dihydrobenzo[c]acridine (¢7)
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10-Chloro-5,6-dihydrobenzo[c]acridine (c8)

'H NMR (400 MHz, CDCl5)
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5,6-Dihydronaphtho[1,2-b][1,8]naphthyr
'H NMR (400 MHz, CDCls)
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4-Methyl-1,2,3,4-tetrahydroacridine (c10)
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2-Methyl-1,2,3,4-tetrahydroacridine (c11)
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2-(Tert-butyl)-6-chloro-1,2,3,4-tetrahydroacr
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9-Methyl-6,7,8,9-tetrahydrobenzo|[b][1,8|naphthyr

SL6L
06051 |
£509'1
0z19' |
6vE9"|
99%9°|
659}
£599'1
8089°}
8989°
YOEL'L
8LELL
SESL'L
9L9L'L
S69L1 N
oLy -f
oscs1 /]

S8t
5108t
8vzg'L
Ly18)
0868} |
€806°L
8€16°L

81261 ]
Nomf&

S

28€6°L
L9Y6°L
8296}
€160°C
vLL0'T
2€80°C
6160C
Le0L'T
[Ax4%4
9998°C
1288'C
[A%ex4
L526°C
9L¥6°C
§S0L6°C
0986°C
SLzLe
8¥vl'€
0z9L'e
[47AR
§961°€
LELTE

v062°L
S00€°L

960€°L
20zeL \“
8LELL —

ZI86'L ~
€1008 "

06€6'8
6EV6'8 v.

'H NMR (400 MHz, CDCl3)

Me

ool

B

M/mwum

[=741
Feen
et

Five
B

EL0'L

=0l

E60'L

=00t

f1 (ppm)

9285708 ~
92.0'le "

1829'62 —
16gc’ e —

99€0°L€ —

8eve gl
0€82 fm—v

arlocel —
101¥°Gel
100 wm—V

9€6€°251 —
1268'¥S1 —

6€.6'991 —

1BC{'H} NMR (101 MHz, CDCls)

Me

110

T
170

f1 (ppm)

S31



(c14)

me

i

9-Ethoxy-6,7,8,9-tetrahydrobenzo|[b][1,8|naphthyr
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8-Methyl-6,7,8,9-tetrahydrobenzo[b][1,8]naphthyr
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8,8-Dimethyl-6,7,8,9-tetrahydrobenzo|b][1,8|naphthyr
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6,60,8-Trimethyl-6,7,8,9-tetrahydrobenzo[b][1,8]naphthyr
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7-(Tert-butyl)-6,7,8,9-tetrahydrobenzo[b][1,8]naphthyr
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7-Phenyl-6,7,8,9-tetrahydrobenzo[b][1,8]naphthyridine (c19)
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7,8,9,10-Tetrahydro-6H-cyclohepta[b]quinolone (c20)

'H NMR (400 MHz, CDCl5)

16012~
1827 L —
691" L~_

2LL§ L~
§965 L —
€519°L~_

119l —
2169 L —

889L°L

oo

7.75 7.70 7.65 7.60 7.55 7.50 7.45 7.40

1 (ppm)

3.0

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 4.5 4.0 3.5
1 (ppm)

10.0

2860°L2 “
86£6'8C

zoieze
L02556 —
0zZEL 0y

oLLg'szL
9088'9Z} V
L8ev Lzl <
vwesszl /.

YSYoveEL —
9LLS9EL —

662€9YL —

90SL'¥9L —

13C{'H} NMR (101 MHz, CDCls)

190 180 170 160 150 140 130 120 110

200

f1 (ppm)

S38



6,7,8,9,10,11-Hexahydrocycloocta[b]quinolone (c21)

"H NMR (400 MHz, CDCls)
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3-Cyclopentylidene-2,3-dihydro-1H-cyclopenta|b]quinoline (c22)
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2-Phenylquinoline (¢23)

"H NMR (600 MHz, CDCl3)
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7-Chloro-2-phenylquinoline (c24)

"H NMR (400 MHz, CDCls)
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2-Phenyl-1,8-naphthyr

'H NMR (400 MHz, CDCl5)
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2-(p-Tolyl)quinoline (¢26)
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2-(3-Methoxyphenyl)quinoline (¢27)
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2-(4-Phenoxyphenyl)quinoline (¢28)
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2-(3,4,5-Trimethoxyphenyl)quinoline (¢29)
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2-(4-Chlorophenyl)quinolone (¢30)
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2-(3-Bromophenyl)quinoline (c31)
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2-(4-Bromophenyl)quinolone (c32)
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2-(4~(Trifluoromethyl)phenyl)quinoline (c33)
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2-(3-Fluorophenyl)-3-methylquinoline (c34)
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2-(4-Chlorophenyl)-3-methylquinoline (¢35)
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2-(3-Bromophenyl)-3-methylquinoline (c36)
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2-(4-Bromophenyl)-3-methylquinoline (c37)
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(c38)
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2-(Naphthalen-2-yl)quinoline (c39)
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2-(Pyridin-2-yl)quinoline (c40)
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2-(5-Methylfuran-2-yl)quinoline (c41)
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2-(thiophen-2-yl)quinolone (c42)

"H NMR (600 MHz, CDCl3)
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