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General:

Flash chromatography was carried out with silica gel (200-300 mesh). Analytical TLC was
performed with silica gel GF254 plates, and the products were visualized by UV detection. 'H
NMR (400 MHz or 600 MHz) and *C NMR (100 MHz or 150 MHz) spectra were recorded in
CDClIs. Chemical shifts (8) are reported in ppm using TMS as internal standard and spin-spin
coupling constants (J) are given in Hz. The high resolution mass spectra (HRMS) were
measured on an electrospray ionization (ESI) apparatus using time of flight (TOF) mass
spectrometry. UV-visible absorption and fluorescence emission spectra were recorded
on commercial spectrophotometers (SHIMADZU UV-2550 and Hitachi F-7000, 200-
800 nm scan range) at room temperature. X-ray crystallographic studies were carried
out on a Bruker D8 QUEST diffractometer. Data collection for the crystal structure was
performed with programs from the SHELXTL-2018 program package and olex2 1.3.
All calculations (atom distance and dihedral angle) were performed with programs
Diamond package.

Optimization of reaction conditions
1. The reactions between N-aryl THIQs and indoles

| @ SbCls (x mol%)
* N additive (x mol%
H Bn  solvent, 70 °C, O,

48 h
A1 10 Bn B10
Entry A1:10  SbCls (x mol %) Additive (x mol %) Solvent Yield (%) ®
1 1:1 30 DMAP (50) MeCN 40
2 2:1 30 DMAP (50) MeCN 67
3 1:2 30 DMAP (50) MeCN 38
4 2:1 40 DMAP (50) MeCN 66
5 2:1 50 DMAP (50) MeCN 60
6 2:1 60 DMAP (50) MeCN 51
7 2:1 20 DMAP (50) MeCN 30
8 2:1 30 DABCO (50) MeCN 65
9 2:1 30 NEt; (50) MeCN 51
10 2:1 30 DIPEA (50) MeCN 62
11 2:1 30 K3POy4 (50) MeCN 60
12 2:1 30 DMAP (50) anisole 45
13 2:1 30 DMAP (50) DCE 72
14 2:1 30 DMAP (50) THF 71
15 2:1 30 DMAP (50) 1,4-dioxane 57
16 2:1 30 DMAP (50) DCE 55°
17 2:1 30 DMAP (50) DCE 45 ¢

a Isolated yield; > At 45 °C; ¢ At 80 °C.

Based on our previous studies on SbCl3/O2 promoted C—H functionalization, the
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reaction between N-aryl THIQ A1 and N-benzyl indole 10 was attempted using DMAP
as an additive, and the desired rection proceeded smoothly, affording the target product
B10 in 40% yield (entry 1). Subsequently, optimization of the stoichiometric ratio
between the starting materials revealed that a 2:1 ratio of A1 to 10 provided the highest
reaction yield (entries 2-3). Further investigation into the amount of SbCl; demonstrated
that either increasing or decreasing its loading led to diminished product yields (entries
4-7). To enhance the reaction efficiency, a series of basic additives were screened;
however, DMAP remained the best choice (entries 8-11). Solvent and temperature
studies identified 1,2-dichloroethane (DCE) as the preferred solvent at 70 °C, under
which conditions the C—H functionalization product was obtained in an improved yield
of 72% (entries 12-17).

Based on the best reaction conditions, 30 a-indolyl THIQs were prepared in high yields,
in which various functional groups were smoothly introduced to the aryl rings (Scheme

1 Rgm SbCls (30 mol%)

: | \_R1 * X~~N  DMAP (50 mol%)

: H — ; 7
: A

k2  DCE, 70°C, O,

B1,R=H, 84 %, 48 h;
B2, R = Me, 80 %, 24 h;
B3, R = n-Pr, 84%, 50 h;

: B4, R = n-Bu, 66%, 50 h;

: N B5, R = Cp, 67%, 40 h;

: B6, R = CH,Cy, 66%, 48 h;

: A O B, R = (CHp),CH=CHy, 61%, 40 h; |

: B8, R = (CHy),Ph, 63%, 42 h; ; B . _

: Q N, B9, R = CH,CH=CHPh, 70%, 50 h; ! g:g' 2 : 421:;}2777/3/ 3‘?8“6_
R B10,R=Bn, 72%, 12 h; : : . 77 %, 48 h;

B11. R = CH,CgHy-4-CHg, 55%, 10 h; : D16, R=4-l,53%, 48 h;

B12, R = CH,CeH,4-CN, 65%, 20 h; | g:;gfi—l\oﬂa 9%"/60,‘;01h’;5 .
B13, R = Ph, 77%, 36 h. : ,R=4-OMe, 66 %, 1.5 h;

. '
R R LR R ]

. : MeO. O

ht MeO N\@\

: Ph E N

Pl \ ; Me
: NH NH NH NH

B19,50%,36h : B21, 38%, 48h ' B22,71%, 12 h
: B20, 88% 48h 1

O B23, X = OMe, 73%, 48 h;

: N<pp, B24, X = CN, 70%, 48 h;

. B25, X = OTBS, 67%, 48 h;

N B26, X = CH,Br, 52%, 45 h;

: Q N B27, X = (CHy),Br, 45%, 48 h;

5 28, X = CH,COMe, 95%, 40 h. \—-CO Me CO, Et

B
\—_\—x B29, 68%, 48 h
B30, 70%, 45 h :

. '
............................................ AT S

Scheme S1. Synthesis of the a-(indol-3-yl)-N-aryl THIQs

2. The reactions between N-aryl THIQs and 2-methylquinolines

! ©\/j SbClg (x mol%)
+
_ — .
\© N Me additive (x mol%)

MeCN, 70°C, O,

A1 2

Entry Al:2 SbCls (x mol %) Additive (x mol %) Solvent Yield (%) ®
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1 1:1 50 DMAP (50) MeCN 29
2 1:2 50 DMAP (50) MeCN 34
3 1:2 75 DMAP (50) MeCN 54
4 1:3 75 DMAP (50) MeCN 70
5 1:4 75 DMAP (50) MeCN 53
6 1:3 75 Cu(OAc): (50) MeCN 85
7 1:3 75 NiCl (50) MeCN 66
8 1:3 75 FeCls (50) MeCN 59
9 1:3 75 CuCl; (50) MeCN 57
10 1:3 75 AICI3 (50) MeCN 75
11 1:3 75 InCl; (50) MeCN 70
12 1:3 75 Cu(OAc): (5) MeCN 87
13 1:3 75 Cu(OAc): (5) THF 59
14 1:3 75 Cu(OAc): (5) DCE 67
15 1:3 75 Cu(OAc): (5) DMSO 23
16 1:3 75 Cu(OAc) (5) anisole 73

2 Isolated yield.

Building upon the optimized conditions established for the THIQ—indole coupling,
DMAP was initially employed as the additive to investigate the reaction with 2-
methylquinoline. However, the desired a-quinolinylmethyl product C1 was obtained in
only 29% isolated yield (entry 1). Increasing the stoichiometry of 2-methylquinoline
led to a marginal improvement in yield, yet a significant portion of N-
phenyltetrahydroisoquinoline (A1) remained unchanged (entry 2). To address this
limitation, the loading of SbCls; was elevated to 75 mol % while further increasing the
equivalents of 2-methylquinoline, ultimately achieving the target product in 70% yield
(entries 3-5). Given that the activation of the a-methyl position of 2-methylquinoline
via enamine formation is involved in this reaction, we hypothesized that introducing a
Lewis acid might enhance the reaction efficiecy. Screening of various Lewis acids
revealed Cu(OAc); as the most effective additive, delivering the desired product in 85%
yield (entries 6-11). Notably, reducing the loading of to Cu(OAc)2 5 mol % did not
significantly diminish the reaction efficiency (entry 12), suggesting that C—H oxidation
at the a-position of THIQ plays a pivotal role in this transformation. Finally, a brief
solvent evaluation was conducted, and acetonitrile was still the optimal choice for this
reaction. Given the similarities of structure and reactivity between 2-methylquinoline
and its analogues, the above optimized reaction conditions were directly applied to the
coupling of THIQ with 1-methylisoquinoline without further optimization.

Synthesis of the a-substituted N-aryl THIQs
1. Synthesis of the a-methyl- and a-phenyl-/NV-phenyl THIQs
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Cul (10 mol %)
K3PO4 (2 equiv)
ethyleneglycol (2 equw) N
i-PrOH, Ar, reflux M
e

A13

The compound A13 was synthesized according to the literature as follow: (' Add Cul (1 mmol)
and K3PO4 (20 mmol) into a Schlenk-tube. Evacuate the tube and back fill with argon for 3
times, then -PrOH (10 mL), ethyleneglycol (20 mmol), o-methyl-1,2,3,4-
tetrahydroisoquinoline (15 mmol) and iodobenzene (10 mmol) were added stepwise room
temperature. The reaction mixture was refluxed for 24 hours. After the mixture was cooled to
room temperature and diethyl ether (20 mL) and water (20 mL) were added. The resulted
mixture was extracted with diethyl ether 3 times and the combined organic extracts was washed
with brine and dry over anhydrous MgSOs. After the residue was filtered and concentrated
under reduced pressure, the crude product was purified by column chromatography on silica
gel using EtOAC/PE.

©© CuBr (10 mol%)
\© @ TBHP (1.6 equiv)

DME, 95 °C,24h
A14

The compound A14 was synthesized according to the literature as follow: 2! Weigh CuBr (2.8
mg, 0.02 mmol), 2-phenyl-tetrahydroisoquinoline (0.1 mmol) and phenylboronic acid (0.16
mmol) under air and place the mixture inside a glass vial. Evacuate the vial equipped with a
cap under vacuum and back-fill the vial with nitrogen at room temperature. Add DME (500 pL)
to the mixture, followed by dropwise addition of TBHP (23 pL, 0.16 mmol). The reaction
mixture was stirred at 95 °C for 24 hours and then was extracted with ethyl acetate and filtered
through a short layer of silica gel eluting with ethyl acetate. The solvent was removed under
reduced pressure. Finally, the residue was purified by column chromatography on silica gel.

2. Synthesis of the a-(indol-3-yl)-V-aryl THIQs

N R3_/ N\ SbCl; (30 mol%)
| N T IR~ DMAP (50 mol%)
H Z R2 DCE, 70°C, O,

A 1

A solution of A (0.4 mmol), 1 (0.2 mmol) and DMAP (0.1 mmol) was mixed fully in 2 mL
DCE, then SbCl; (0.06 mmol) was added dropwise under O, atmosphere. The reaction solution
was stirred at 70 °C (oil bath). After completion monitored by TLC (by UV visualization), the
solvent was removed under reduced pressure. The products were separated by TLC eluted with
petroleum ether/ethyl acetate (25 : 1) to afford the products B in pure form.

3. Synthesis of the a-(quinolin-2-ylmethyl)-/V-aryl THIQs
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! =2 _,(j\/j SbClg (75 mol%)
AN + ! ~ [+
T \GR1 NPy CU(OAC), (5 mol%)

MeCN, 70°C, O, R?+

A 2

A solution of A (0.2 mmol), 1 (0.6 mmol) and Cu(OAc), (0.01 mmol) was mixed fully in 2 mL
MeCN, then SbCl; (0.27 mmol) was added dropwise under O, atmosphere. The reaction
solution was stirred at 70 °C (oil bath). After completion monitored by TLC (by UV
visualization), the solvent was removed under reduced pressure. The products were separated
by TLC eluted with petroleum ether/ethyl acetate (6 : 1) to afford the products C in pure form.
4. Synthesis of the a-(isoquinolin-1-ylmethyl)-V-aryl THIQs

SbCls (75 mol%)
\O _N Cu(OAc), (5 mol%)

MeCN, 70°C, O,

Follow the above experimental procedure 3, and the products D was afforded in pure form.

Analytical data for products

1. Analytical data for a-(indol-3-yl)-N-aryl THIQs (B1-B22)

1-(1H-Indol-3-yl)-2-phenyl-1,2,3,4-tetrahydroisoquinoline (B1)

131
O Compound B1 was isolated in 84% yield (54 mg); '"H NMR (400
N MHz, CDCl:) 6 7.77 (d, J=45.6 Hz, 1H), 7.59 (d, /= 8.0 Hz, 1H),
7.39 = 7.12 (m, 7H), 7.06 (d, J = 8.1 Hz, 3H), 6.82 (t, /= 7.2 Hz,
N 1H), 6.59 (s, 1H), 6.21 (s, 1H), 3.68 — 3.63 (m, 2H), 3.09 (dt, J =
Q NH 15.6, 7.6 Hz, 1H), 2.88 — 2.80 (m, 1H); '*C NMR (100 MHz,
CDCl:) 6 149.7, 137.4, 136.5, 135.5, 129.2, 128.8, 128.0, 126.6,
B1 126.4,125.7,124.1, 122.0, 120.0, 119.6, 119.1, 118.1, 115.7, 111.0,
56.6,42.2,26.6.
1-(1-Methyl-7H-indol-3-yl)-2-phenyl-1,2,3,4-
O tetrahydroisoquinoline (B2) 14!
N

Compound B2 was isolated in 80% yield (54 mg); '"H NMR (400

MHz, CDCls) 6 7.69 (d, J= 8.0 Hz, 1H), 7.44 — 7.40 (m, 1H), 7.38

—7.23 (m, 7H), 7.15 = 7.13 (m, 3H), 6.89 (t, J = 7.3 Hz, 1H), 6.61

N (s, IH), 6.31 (s, 1H), 3.82 —3.71 (m, 2H), 3.70 (s, 3H), 3.23 - 3.15

Q N (m, 1H), 2.97 — 2.89 (m, 1H); 3C NMR (100 MHz, CDCl3) §

Me 149.7,137.5,137.3,135.5,129.1, 128.7,128.7,127.9, 126.8, 126.6,

B2 125.6, 121.6, 120.1, 119.0, 117.9, 117.5, 115.5, 109.1, 56.5, 42.1,
32.6,26.5.

2-Phenyl-1-(1-propyl-1H-indol-3-yI)-1,2,3,4-
tetrahydroisoquinoline (B3)

Compound B3 was isolated in 84% yield (62 mg, pale yellow solid);
mp 146-148 °C; '"H NMR (400 MHz, CDCl3) 5 7.55 (d, J= 8.0 Hz,
1H), 7.36 — 7.18 (m, 8H), 7.08 — 7.02 (m, 3H), 6.80 (t, /= 7.2 Hz,
1H), 6.56 (s, 1H), 6.21 (s, 1H), 4.06 — 3.85 (m, 2H), 3.65 (3, 2H),
3.10 (dt, J=15.6, 7.7 Hz, 1H), 2.90 — 2.77 (m, 1H), 1.77 (dd, J =
14.5, 7.2 Hz, 2H), 0.86 (t, J = 7.4 Hz, 3H); 3C NMR (100 MHz,

CDCls) 6 149.8, 137.6, 136.6, 135.6, 129.1, 128.8, 128.0, 128.0,
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127.0,126.5,125.6,121.4,120.2,118.9,118.0, 117.3,115.8, 109.3,
56.7,479, 42.2, 26.6, 23.4, 11.4. HRMS (ESI-TOF): [M + H] *
Calcd for CasHaoN3", 367.2169; found, 367.2153.

1-(1-Butyl-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B4)

Compound B4 was isolated in 66% yield (50 mg, pale yellow solid);
mp 143-145 °C; '"H NMR (400 MHz, CDCl3) 6 7.53 (d, J= 8.0 Hz,
1H), 7.40 — 7.15 (m, 8H), 7.06 — 7.02 (m, 3H), 6.80 (t, /= 7.3 Hz,
1H), 6.55 (s, 1H), 6.20 (s, 1H), 4.05 — 3.94 (m, 2H), 3.64 (m, 2H),
3.15-2.99 (m, 1H), 2.88 — 2.81 (m, 1H), 1.81 — 1.63 (m, 2H), 1.34
— 1.18 (m, 2H), 0.90 (t, J = 7.3 Hz, 3H); 3C NMR (100 MHz,
CDCls) 6 149.8, 137.6, 136.5, 135.5, 129.1, 128.8, 128.0, 127.9,
127.0, 126.5, 125.6, 121.4, 120.2, 118.9, 118.0, 117.2, 115.9, 109.3,
56.7,46.0,42.2, 32.2, 26.7, 20.1, 13.7; HRMS (ESI-TOF): [M +
H] * Calcd for C27H29N»", 381.2325; found, 381.2310.

1-(1-Cyclopentyl-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (BS)

Compound BS5 was isolated in 67% yield (53 mg, pale yellow solid);
mp 128-130 °C; TH NMR (400 MHz, CDCl3) § 7.46 (d, J = 8.0 Hz,
1H), 7.33 (d, J = 8.3 Hz, 1H), 7.30 — 7.11 (m, 7H), 7.00 (dd, J =
13.7, 7.5 Hz, 3H), 6.77 (t, J = 7.2 Hz, 1H), 6.60 (s, 1H), 6.17 (s,
1H), 4.76 —4.55 (m, 1H), 3.67 — 3.49 (m, 2H), 3.17 - 2.97 (m, 1H),
2.90 —2.68 (m, 1H), 2.21 — 1.99 (m, 2H), 1.89 — 1.61 (m, 6H); 13C
NMR (100 MHz, CDCls) & 150.0, 137.5, 136.7, 135.5, 129.1,
128.8, 128.1,127.3, 126.5, 125.7, 124.6, 121.2,120.2, 119.1, 118.1,
117.3, 116.1, 109.8, 57.0, 56.9, 42.3, 32.4, 32.4, 26.8, 23.9, 23.9;
HRMS (ESI-TOF): [M + H] * Caled for CysHyoN,", 393.2325;
found, 393.2321.

1-(1-(Cyclohexylmethyl)-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B6)

Compound B6 was isolated in 66% yield (56 mg, pale yellow solid);
mp 112-114 °C; 'H NMR (400 MHz, CDCl3) § 7.47 (d, /= 8.0 Hz,
1H), 7.35 - 7.07 (m, 8H), 7.00 (dd, /= 15.4, 8.1 Hz, 3H), 6.78 (t, J
= 7.2 Hz, 1H), 6.50 (s, 1H), 6.17 (s, 1H), 3.85 —3.70 (m, 2H), 3.65
—3.61 (m, 2H), 3.14 —3.07 (m, 1H), 2.84 (dt,J=16.2, 4.2 Hz, 1H),
1.82 —1.60 (m, 4H), 1.51 (t, J=10.9 Hz, 2H), 1.20 — 1.12 (m, 3H),
0.95 - 0.87 (m, 2H); 3C NMR (100 MHz, CDCl;3) § 150.0, 137.6,
136.9, 135.5,129.1, 128.7,128.7, 128.1, 127.0, 126.5, 125.6, 121.3,
120.2, 118.9, 118.2, 116.8, 116.2, 109.6, 38.6, 30.9, 26.9, 26.3,
25.7, HRMS (ESI-TOF): [M + H] * Caled for CsoH33Ny",
421.2638; found, 421.2635.

1-(1-(But-3-en-1-yl)-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B7)

Compound B7 was isolated in 61% yield (46 mg, pale yellow solid);
mp 146-148 °C; TH NMR (400 MHz, CDCl3) § 7.56 (d, /= 7.9 Hz,
1H), 7.38 — 7.20 (m, 8H), 7.05 (d, /= 7.8 Hz, 3H), 6.81 (t, J= 6.9
Hz, 1H), 6.56 (s, 1H), 6.21 (s, 1H), 5.70 (dt, /= 16.4, 7.0 Hz, 1H),
5.02 (d, J=12.7 Hz, 2H), 4.06 (t, J = 7.1 Hz, 2H), 3.65 (m, 2H),
3.19 - 2.99 (m, 1H), 2.84 (m, 1H), 2.49 (q, J = 7.0 Hz, 2H); 1*C
NMR (100 MHz, CDCls) & 149.8, 137.5, 136.5, 135.5, 134.5,
129.1, 128.8, 128.0, 127.8, 127.0, 126.6, 125.6, 121.5, 120.2, 119.1,
118.0, 117.5, 117.3, 115.8, 109.2, 56.7, 45.7, 42.2, 34.4, 206.6;
HRMS (ESI-TOF): [M + H] * Caled for Co7H»7N,", 379.2169;
found, 379.2153.
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1-(1-Phenethyl-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B8)

Compound B8 was isolated in 63% yield (54 mg, pale yellow solid);
mp 140-142 °C; 'TH NMR (400 MHz, CDCl3) § 7.57 (d, /= 7.9 Hz,
1H), 7.35-7.09 (m, 11H), 7.08 — 6.92 (m, 5H), 6.78 (t, /= 7.2 Hz,
1H), 6.28 (s, 1H), 6.13 (s, 1H), 4.21 (t, J=7.2 Hz, 2H), 3.65 — 3.46
(m, 2H), 3.10 — 2.98 (m, 3H), 2.79 — 2.68 (m, 1H); 3C NMR (100
MHz, CDCls) 6 149.7, 138.4, 137.4, 136.2, 135.5, 129.1, 128.7,
128.5,128.1,128.0, 127.0, 126.5, 125.6, 121.5, 120.3, 119.1, 117.9,
117.4, 115.6, 109.2, 56.5, 47.9, 42.1, 36.5, 26.5; HRMS (ESI-
TOF): [M + H] * Calcd for C3;H29N>", 429.2325; found, 429.2313.

1-(1-Cinnamyl-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B9)

Compound B9 was isolated in 70% yield (62 mg, pale yellow solid);
mp 96-98 °C; TH NMR (400 MHz, CDCl3) 5 7.69 (d, J = 7.9 Hz,
1H), 7.47 - 7.19 (m, 13H), 7.15 (d, J=7.7 Hz, 3H), 6.88 (t, J=7.2
Hz, 1H), 6.70 (s, 1H), 6.45 (d, J = 15.9 Hz, 1H), 6.37 — 6.25 (m,
2H), 4.79 (d, J= 5.3 Hz, 2H), 3.88 — 3.66 (m, 2H), 3.24 — 3.10 (m,
1H), 2.92 (m, 1H); *C NMR (100 MHz, CDCl3) § 149.7, 137.4,
136.7,136.1,135.5,131.8,129.1, 128.8, 128.5, 128.0, 127.7, 127.2,
126.6,126.4,125.7,124.9,121.7,120.2,119.3,118.1, 118.0, 115.8,
109.6, 56.6, 48.2, 42.3, 26.6; HRMS (ESI-TOF): [M + H] * Calcd
for C3:H2oN,", 441.2325; found, 441.2315.

1-(1-Benzyl-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B10)

Compound B10 was isolated in 72% yield (60 mg); '"H NMR (400
MHz, CDClL) & 7.61 (d, J = 7.9 Hz, 1H), 7.40 — 6.95 (m, 15H),
6.91 — 6.80 (m, 1H), 6.68 (s, 1H), 6.27 (s, 1H), 5.22 (s, 2H), 3.78 —
3.60 (m, 2H), 3.14 (dt, J=15.6, 7.6 Hz, 1H), 2.88 (dt, J=16.2,4.3
Hz, 1H); ®C NMR (100 MHz, CDCl3) & 149.8, 137.5, 137.4,
136.9,135.5,129.1, 128.8, 128.6, 128.4, 128.0, 127.4, 127.2, 126.6,
126.3, 125.7, 121.8, 120.3, 119.3, 118.2, 118.1, 116.0, 109.7, 56.8,
49.8,42.4, 26.7.

CQ)
o

1-(1-(4-Methylbenzyl)-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B11)

Compound B11 was isolated in 55% yield (47 mg, pale yellow
solid); mp 121-123 °C; 'H NMR (400 MHz, CDCl3) § 7.58 (d, J =
7.9 Hz, 1H), 7.43 —6.98 (m, 13H), 6.91 (d, J=7.8 Hz, 2H), 6.83 (t,
J =172 Hz, 1H), 6.66 (s, 1H), 6.25 (s, 1H), 5.17 (s, 2H), 3.67 (m,
2H), 3.18 — 3.06 (m, 1H), 2.89 — 2.83 (m, 1H), 2.34 (s, 3H); 1*C
NMR (100 MHz, CDCls) & 149.9, 137.4, 137.03, 136.9, 135.5,
134.5,129.3,129.1,128.8, 128.4, 128.0, 127.2, 126.6, 126.3, 125.7,
121.7, 120.2, 119.3, 118.2, 118.0, 116.1, 109.7, 56.8, 49.7, 42.4,
26.8, 21.0; HRMS (ESI-TOF): [M + H] * Calcd for C3;H29N,",
429.2325; found, 429.2326.

0
o

NC

4-((3-(2-Phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1H-indol-1-
yl)methyl)benzonitrile (B12)

Compound B12 was isolated in 65% yield (57 mg, pale yellow
solid); mp 180-182 °C; 'H NMR (400 MHz, CDCl3) 5 7.54 (t, J =
8.8 Hz, 3H), 7.31 — 7.11 (m, 7H), 7.10 — 6.94 (m, 6H), 6.80 (t, J =
6.9 Hz, 1H), 6.61 (s, 1H), 6.19 (s, 1H), 5.24 (s, 2H), 3.63 (m, 2H),
3.09 (dt, J=14.9, 7.4 Hz, 1H), 2.89 — 2.81 (m, 1H); 3C NMR (100
MHz, CDCls) 6 149.9, 143.0, 137.2, 136.7, 135.5, 132.5, 129.1,
128.8, 128.0,128.0, 127.3, 126.9, 126.7, 125.8, 122.2, 120.6, 119.8,
118.9, 118.5, 118.5, 116.3, 111.4, 109.3, 56.8, 49.5, 42.7, 26.9;
HRMS (ESI-TOF): [M + H] * Caled for C3Hx6N3", 440.2121;
found, 440.2114.
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2-Phenyl-1-(1-phenyl-1H-indol-3-yl)-1,2,3,4-
tetrahydroisoquinoline (B13)

Compound B13 was isolated in 77% yield (62 mg, pale yellow
solid); mp 133-135 °C; 'H NMR (400 MHz, CDCl3) 6 7.67 (d, J =
8.0 Hz, 1H), 7.55 (d, J = 8.3 Hz, 1H), 7.50 — 7.37 (m, 5H), 7.34 —
7.16 (m, 7H), 7.11 (dd, J = 15.0, 7.9 Hz, 3H), 6.88 — 6.78 (m, 2H),
6.26 (s, 1H), 3.79 — 3.62 (m, 2H), 3.19 — 3.08 (m, 1H), 2.85 (dt, /=
16.3, 4.2 Hz, 1H); 3C NMR (100 MHz, CDCl3) § 149.7, 139.6,
137.0,136.5,135.6,129.5,129.2,128.9,128.1,127.8, 126.7, 126.3,
125.8,124.2,122.5, 120.5, 120.3, 120.2, 118.2, 115.9, 110.4, 56.6,
424, 26.5; HRMS (ESI-TOF): [M + H] * Calcd for CyoHasNy*,
401.2012; found, 401.2000.

2-(2-Fluorophenyl)-1-(1H-indol-3-yl)-1,2,3,4-
tetrahydroisoquinoline (B14)

Compound B14 was isolated in 27% yield (18 mg, pale yellow
solid); mp 156-158 °C; 'TH NMR (400 MHz, CDCl3) 6 7.85 (s, 1H),
7.36 —7.17 (m, 4H), 7.20 — 7.02 (m, 4H), 6.92 (ddd, J =20.6, 15.2,
7.4 Hz, 3H), 6.79 (t,J= 7.8 Hz, 1H), 6.50 (s, 1H), 6.03 (s, 1H), 3.54
(dd, J=11.2, 4.0 Hz, 1H), 3.45 (dd, J = 12.4, 5.2 Hz, 1H), 3.07
(ddd, J = 16.8, 10.9, 6.1 Hz, 1H), 2.86 (d, J = 16.4 Hz, 1H); 1*C
NMR (100 MHz, CDCls) 6 156.5 (d, J =246.1 Hz), 139.2 (d, J =
8.8 Hz), 137.4, 136.3, 134.9, 128.9, 128.3, 127.0, 126.4, 125.7,
124.6, 124.2 (d, J = 3.4 Hz), 122.5, 122.4 (d, J = 11.1 Hz), 121.9,
120.2,119.5,118.4,116.0 (d, J=20.8 Hz), 57.2,43.4, 27.7; HRMS
(ESI-TOF): [M + H] * Caled for Cy3Hz0FN>*, 343.1605; found,
343.1591.

2-(4-Bromophenyl)-1-(1H-indol-3-yl)-1,2,3,4-
tetrahydroisoquinoline (B15) P!

Compound B15 was isolated in 77% yield (62 mg); '"H NMR (400
MHz, CDCl3) § 7.93 (s, 1H), 7.52 (d, J= 8.0 Hz, 1H), 7.31 (t, J =
8.3 Hz, 4H), 7.22 — 7.10 (m, 4H), 7.04 (t, J=7.5 Hz, 1H), 6.88 (d,
J=28.7Hz, 2H), 6.63 (s, 1H), 6.10 (s, 1H), 3.66 —3.51 (m, 2H), 3.11
—-2.99 (m, 1H), 2.82 (dt, J = 16.2, 4.5 Hz, 1H); 1*C NMR (100
MHz, CDCls) 6 148.7, 137.0, 136.6, 135.3, 131.9, 128.8, 128.0,
126.8,126.3, 125.8, 124.1,122.2,119.9,119.7, 118.8, 117.3, 111.1,
109.9, 56.6,42.5, 26.6.

1-(1H-Indol-3-yl)-2-(4-iodophenyl)-1,2,3,4-
tetrahydroisoquinoline (B16)

Compound B16 was isolated in 53% yield (48 mg, pale yellow
solid); mp 76-78 °C; 'H NMR (400 MHz, CDCls) § 7.95 (s, 1H),
7.54 (d, J=8.0 Hz, 1H), 7.47 (d, J= 8.7 Hz, 2H), 7.31 (t, /= 6.3
Hz, 2H), 7.22 - 7.12 (m, 4H), 7.05 (t, /= 7.5 Hz, 1H), 6.79 (d, J =
8.7 Hz, 2H), 6.64 (s, 1H), 6.11 (s, 1H), 3.65 — 3.54 (m, 2H), 3.09 —
2.99 (m, 1H), 2.82 (dt, J=16.3, 4.7 Hz, 1H); 1*C NMR (100 MHz,
CDCl) 6 149.2, 137.8, 137.0, 136.6, 135.3, 128.8, 127.9, 126.88,
126.2,125.9, 124.1, 122.2, 119.9, 119.7, 118.8, 117.6, 111.1, 79.0,
56.4, 42.2, 26.6; HRMS (ESI-TOF): [M + H] * Calcd for
Ca3HIN,™, 451.0666; found, 451.0661.

1-(1H-Indol-3-yl)-2-(p-tolyl)-1,2,3,4-tetrahydroisoquinoline
(B17) B!

Compound B17 was isolated in 95% yield (64 mg); '"H NMR (400
MHz, CDCls) 6 7.95 (s, 1H), 7.57 (d, /= 8.0 Hz, 1H), 7.28 (d, J =
8.0 Hz, 2H), 7.18 (dd, J = 13.1, 7.5 Hz, 4H), 7.08 (t, J = 9.3 Hz,
3H), 6.98 (d, J = 8.3 Hz, 2H), 6.56 (s, 1H), 6.15 (s, 1H), 3.60 (d, J
=4.3 Hz, 2H), 3.09 (dt, J=15.9, 7.9 Hz, 1H), 2.84 —2.77 (m, 1H),
2.30 (s, 3H); 3C NMR (100 MHz, CDCl3) § 147.8, 137.5, 136.6,
135.5,129.8,128.9,128.2,127.8, 126.6, 126.6, 125.7, 124.3, 122.0,
120.1, 119.6, 119.2, 116.6, 111.1, 56.9, 42.7, 26.5, 20.5.
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1-(1H-Indol-3-yl)-2-(4-methoxyphenyl)-1,2,3,4-
tetrahydroisoquinoline (B18)

Compound B18 was isolated in 66% yield (47 mg, pale yellow
solid); mp 157-159 °C; 'H NMR (400 MHz, CDCl3) 5 7.90 (s, 1H),
7.43 (d, J=8.0 Hz, 1H), 7.29 (d, J = 8.1 Hz, 1H), 7.23 — 7.09 (m,
5H), 7.03 — 6.92 (m, 3H), 6.81 (d, J = 3.6 Hz, 2H), 6.55 (s, 1H),
5.97 (s, 1H), 3.75 (s, 3H), 3.59 — 3.45 (m, 2H), 3.04 (ddd, /= 16.0,
9.9, 5.9 Hz, 1H), 2.80 (dt, J = 16.4, 4.1 Hz, 1H); '3C NMR (100
MHz, CDCls) 6 153.3, 144.7, 137.6, 136.5, 135.4, 128.9, 128.2,
126.8,126.4,125.7,124.3,122.0,120.2, 119.6, 119.5, 119.1, 114.4,
110.9, 58.0, 55.6, 43.8, 26.8; HRMS (ESI-TOF): [M + H] * Calcd
for C24H23N20+, 355.1805; found, 355.1800.

1-(5-Chloro-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B19)

Compound B19 was isolated in 50% yield (36 mg, pale yellow
solid); mp 192-194 °C; '"H NMR (400 MHz, ds-DMSO) 5 11.06 (s,
1H), 7.41 (s, 1H), 7.32 (d, /= 8.2 Hz, 2H), 7.15 (d, /= 8.3 Hz, SH),
7.01 (t,J=7.6 Hz, 3H), 6.82 (s, 1H), 6.66 (t, J="7.1 Hz, 1H), 6.22
(s, 1H), 3.61 —3.44 (m, 2H), 3.05 —2.91 (m, 1H), 2.84 (dt, /= 8.8,
4.1 Hz, 1H); 3C NMR (100 MHz, ds-DMSO) § 149.6, 138.0,
135.4,135.3,129.5,128.9,128.2,127.5,127.0, 126.7,126.1, 123.6,
121.4, 118.9, 117.8, 115.3, 113.5, 55.6, 42.1, 26.8; HRMS (ESI-
TOF): [M + H] * Caled for CaHzoCIN,*, 359.1310; found,
359.1303.

1-(7-Chloro-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B20)

Compound B20 was isolated in 88% yield (63 mg, pale yellow
solid); mp 123-125 °C; 'H NMR (400 MHz, CDCl3) 5 8.10 (s, 1H),
7.44 (d,J=8.0 Hz, 1H), 7.22 (ddd, /= 18.5, 13.6, 7.7 Hz, 7TH), 7.04
(d, J= 8.2 Hz, 2H), 6.97 (t, J = 7.8 Hz, 1H), 6.82 (t, J = 7.2 Hz,
1H), 6.67 (s, 1H), 6.16 (s, 1H), 3.67 —3.56 (m, 2H), 3.14 - 3.03 (m,
1H), 2.82 (dt, J=16.2, 4.2 Hz, 1H); 13C NMR (100 MHz, CDCl3)
o 149.8, 137.0, 135.5, 133.8, 129.2, 128.9, 128.0, 128.0, 126.8,
125.8,124.7,121.5,120.5, 120.40, 118.8, 118.5, 116.5, 116.2, 56.8,
42.4,26.7, HRMS (ESI-TOF): [M + H] * Calcd for C23H20CIN,*,
359.1310; found, 359.1315.

2-Phenyl-1-(2-phenyl-1H-indol-3-yl)-1,2,3,4-
tetrahydroisoquinoline (B21)

Compound B21 was isolated in 38% yield (30 mg); '"H NMR (400
MHz, CDCls) § 8.01 (s, 1H), 7.42 — 7.23 (m, 6H), 7.24 — 6.96 (m,
8H), 6.91 (t,J= 7.6 Hz, 1H), 6.77 (dd, J=13.9, 7.5 Hz, 3H), 5.94
(s, 1H), 3.80 — 3.70 (m, 1H), 3.65 (dt, /= 12.2, 5.2 Hz, 1H), 3.07
(9, J = 4.8 Hz, 2H); 3C NMR (100 MHz, CDCl3) § 150.7, 138.2,
137.1,135.8,135.3,132.9, 128.8, 128.6, 128.6, 128.5, 128.2, 128.1,
128.0,126.2,126.2,121.9, 120.9, 120.6, 120.4, 119.8, 114.9, 110.6,
57.1,47.3,28.4.

B22

1-(1H-Indol-3-yl)-6,7-dimethoxy-2-(p-tolyl)-1,2,3,4-
tetrahydroisoquinoline (B22) ¢l

Compound B22 was isolated in 71% yield (57 mg); '"H NMR (400
MHz, CDCls) 6 7.97 (s, 1H), 7.53 (d, /=79 Hz, 1H), 7.31 (d, J =
8.1 Hz, 1H), 7.16 (t,J=7.6 Hz, 1H), 7.01 (dt, J=16.3, 8.4 Hz, SH),
6.74 (s, 1H), 6.60 (d, J = 17.6 Hz, 2H), 6.04 (s, 1H), 3.83 (d, J =
28.9 Hz, 6H), 3.61 — 3.50 (m, 2H), 2.98 (ddd, J = 16.6, 10.3, 6.6
Hz, 1H), 2.58 (d, J = 16.1 Hz, 1H), 2.27 (s, 3H); 3C NMR (100
MHz, CDCI3) 6 147.9, 147.7, 147.0, 136.5, 129.7, 129.0, 128.0,
127.5,126.7, 124.4, 122.1, 120.1, 119.6, 117.1, 111.5, 111.0, 56.3,
55.9,55.8,42.3, 25.5, 20.4.
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1-(1-(3-Methoxypropyl)-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B23)

Compound B23 was isolated in 67% yield (53 mg, pale yellow
solid); mp 104-106 °C; H NMR (400 MHz, CDCl3) 3 7.56 (d, J =
8.0 Hz, 1H), 7.36 — 7.10 (m, 8H), 7.03 (m, 3H), 6.79 (t, /=7.2 Hz,
1H), 6.55 (s, 1H), 6.20 (s, 1H), 4.12 (t, /= 6.7 Hz, 2H), 3.72 — 3.56
(m, 2H), 3.23 (s, 3H), 3.19 (t, /= 5.8 Hz, 2H), 3.15 — 3.04 (m, 1H),
2.90 — 2.81 (m, 1H), 2.02 — 1.87 (m, 2H); 3C NMR (100 MHz,
CDCls) ¢ 149.8, 140.0, 137.6, 136.6, 135.5, 131.8, 129.1, 128.8,
128.2,128.0,127.4,127.0, 126.6,126.5, 125.6,121.9,121.5,121.2,
120.2, 119.0, 118.9, 118.0, 117.6, 115.8, 114.3, 109.3, 68.9, 58.5,
56.7,42.6, 42.3, 30.1, 26.7, HRMS (ESI-TOF): [M + H] * Calcd
for C7H20N,0", 397.2274; found, 397.2266.

4-(3-(2-Phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1H-indol-1-
yl)butanenitrile (B24)

Compound B24 is isolated in 70% yield (55 mg, pale yellow solid);
mp 174-176 °C; '"H NMR (400 MHz, CDCl3) 5 7.49 (d, J= 8.0 Hz,
1H), 7.29 — 7.15 (m, 8H), 7.02 (m, 3H), 6.79 (t, /= 7.2 Hz, 1H),
6.56 (s, 1H), 6.15 (s, 1H), 4.20 —4.11 (m, 2H), 3.61 (dd, J=7.5,4.5
Hz, 2H), 3.12 - 3.03 (m, 1H), 2.92 — 2.79 (m, 1H), 2.12 — 1.98 (m,
4H); 1*C NMR (100 MHz, CDCls) § 150.0, 137.2, 136.4, 135.4,
129.1, 128.8,127.9,127.5,127.3,126.7,125.8, 122.1, 120.6, 119.6,
118.7,118.5, 118.4, 116.4, 109.0, 56.8, 44.2, 42.6,27.1, 25.9, 14.5;
HRMS (ESI-TOF): [M + H] * Caled for Cy7Hp6N3", 392.2121;
found, 392.2113.
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B25

1-(1-(3-(Tert-butyldimethylsilyl)propyl)-1H-indol-3-yl)-2-
phenyl-1,2,3,4-tetrahydroisoquinoline (B25)

Compound B2S was isolated in 67% yield (64 mg, colourless oil);
'"H NMR (400 MHz, CDCl3) 5 7.53 (d, J=7.9 Hz, 1H), 7.34-7.10
(m, 8H), 7.06 — 6.97 (m, 3H), 6.76 (t, /= 7.2 Hz, 1H), 6.53 (s, 1H),
6.17 (s, 1H), 4.11 (t,J=6.7 Hz, 2H), 3.62 (dd, /= 7.6, 4.4 Hz, 2H),
3.54-3.37 (m, 2H), 3.06 (dt, J=15.5, 7.6 Hz, 1H), 2.87 — 2.68 (m,
1H), 1.97 — 1.82 (m, 2H), 0.87 (s, 9H), -0.02 (d, J = 6.0 Hz, 6H);
13C NMR (100 MHz, CDCl3) 5 149.8, 137.5, 136.6, 135.5,129.2,
128.8,128.2,128.0, 127.0, 126.6, 125.7, 121.5, 120.2, 119.0, 118.0,
117.5, 115.8, 109.4, 59.4, 56.6, 42.5, 42.2, 32.8, 26.6, 25.9, 18.2, -
5.4, -5.5; HRMS (ESI-TOF): [M + H] * Calcd for C3;H4N>OSi",
497.2983; found, 497.2978.
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1-(1-(4-Bromobutyl)-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B26)

Compound B26 was isolated in 52% yield (48 mg, pale yellow
solid); mp 121-123 °C; 'H NMR (400 MHz, CDCl3) 8 7.54 (d, J =
7.9 Hz, 1H), 7.34 — 7.20 (m, 8H), 7.04 (m, 3H), 6.81 (t, J=7.2 Hz,
1H), 6.56 (s, 1H), 6.21 (s, 1H), 4.11 — 3.90 (m, 2H), 3.72 — 3.59 (m,
2H), 3.45 (t, J = 6.4 Hz, 2H), 3.11 (m, 1H), 2.86 (m, 1H), 1.98 —
1.84 (m, 2H), 1.73 — 1.59 (m, 2H); 3C NMR (100 MHz, CDCl3) 3
149.8,137.4,136.5,135.5,129.1, 128.8, 128.0, 127.6, 127.1, 126.6,
125.7,121.6, 120.33, 119.1, 118.1, 117.7, 116.0, 109.2, 56.7, 45.4,
44.3,42.3,29.7,27.4, 26.8; HRMS (ESI-TOF): [M + H] * Calcd
for Co7H2sBrN»", 459.1430; found, 459.1430.
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1-(1-(5-Bromopentyl)-1H-indol-3-yl)-2-phenyl-1,2,3,4-
tetrahydroisoquinoline (B27)

Compound B27 was isolated in 45% yield (43 mg, pale yellow
solid); mp 93-95 °C; '"H NMR (400 MHz, CDCl3) § 7.56 (d, J =
8.0 Hz, 1H), 7.37 — 7.27 (m, 8H), 7.05 (m, 3H), 6.81 (t, J=7.1 Hz,
1H), 6.57 (s, 1H), 6.21 (s, 1H), 4.01 (t, J = 7.0 Hz, 2H), 3.65 (m,
2H), 3.47 (t, J = 6.5 Hz, 2H), 3.11 (m, 1H), 2.86 (m, 1H), 1.85 —
1.72 (m, 3H), 1.47 — 1.23 (m, 3H); 3C NMR (100 MHz, CDCl3) 3
149.8,137.5,136.5,135.5,129.1, 128.8, 128.0, 127.8, 127.0, 126.6,
125.65, 121.5,120.3,119.1, 118.0, 117.5, 115.8, 109.2, 56.7, 45.9,
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44.6,42.3, 32.0, 29.3, 26.7, 24.2; HRMS (ESI-TOF): [M + H] *
Calcd for CosH30BrN,*, 473.1587; found, 473.1588.

6-(3-(2-Phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1H-indol-1-
ylhexan-2-one (B28)

Compound B28 was isolated in 95% yield (80 mg, pale yellow
solid); mp 99-101 °C; 'H NMR (400 MHz, CDCl3) 6 7.55 (d, J =
7.9 Hz, 1H), 7.37 — 7.11 (m, 8H), 7.03 (m, 3H), 6.79 (t, J="7.1 Hz,
1H), 6.55 (s, 1H), 6.20 (s, 1H), 3.99 (t, J = 7.0 Hz, 2H), 3.64 (d, J
=4.6 Hz, 2H), 3.20 — 2.95 (m, 1H), 2.85 (m, 1H), 2.36 (t, J=7.2
Hz, 2H), 2.07 (s, 3H), 1.80 — 1.68 (m, 2H), 1.50 (m, 2H); 3C NMR
(100 MHz, CDCls) 6 208.1, 149.8, 137.5, 136.4, 135.5, 129.1,
128.7,128.0,127.7,127.0, 126.5, 125.6, 121.5, 120.2, 119.0, 118.0,
117.5, 115.8, 109.2, 56.6, 46.0, 42.8, 42.2, 29.8, 29.4, 26.7, 20.9;
HRMS (ESI-TOF): [M + H] * Calcd for C2oH31N2O", 423.2431;
found, 423.2427.

\—C0o,Me
B29

Methyl-2-(3-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1H-
indol-1-yl)acetate (B29)

Compound B29 was isolated in 68% yield (54 mg, pale yellow
solid); mp 105-107 °C; 'H NMR (400 MHz, CDCl3) 8 7.63 (d, J =
8.0 Hz, 1H), 7.41 — 7.34 (m, 1H), 7.33 — 7.18 (m, 7H), 7.10 (t, J =
7.1 Hz, 3H), 6.84 (t,J=7.2 Hz, 1H), 6.56 (s, 1H), 6.25 (s, 1H), 4.72
(s, 2H), 3.73 (s, 3H), 3.69 (dd, J = 7.9, 4.4 Hz, 2H), 3.12 (dt, J =
15.9, 7.6 Hz, 1H), 2.83 (dt, J = 16.2, 4.3 Hz, 1H); '3C NMR (100
MHz, CDCls) § 169.0, 149.7, 137.3, 137.2, 135.7, 129.3, 129.0,
128.6, 128.1, 127.2, 126.8, 125.8, 122.31, 120.6, 119.8, 119.1,
118.1, 115.8, 109.0, 56.5, 52.5, 47.6, 42.2, 26.4; HRMS (ESI-
TOF): [M + H] * Calcd for CyHzsN20,", 397.1911; found,
397.1903.

Ethyl2-(3-(2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-yl)-1H-
indol-1-yl)propanoate (B30)

Compound B30 was isolated in 70% yield (59 mg, pale yellow
solid); mp 90-92 °C; 'H NMR (400 MHz, CDCl3) 5 7.58 (dd, J =
26.9, 7.9 Hz, 1H), 7.44 — 7.14 (m, 8H), 7.07 (d, J = 8.0 Hz, 3H),
6.82(t,J=7.1Hz, 1H), 6.71 (d,J=11.5 Hz, 1H), 6.23 (s, 1H), 5.06
(q,J=7.1 Hz, 1H), 4.19 — 4.10 (m, 2H), 3.67 (dd, J=7.3, 3.3 Hz,
2H), 3.20 - 3.09 (m, 1H), 2.90 — 2.69 (m, 1H), 1.70 (t, /= 7.0 Hz,
3H), 1.20 (m, 3H); 3C NMR (100 MHz, CDCl3) & 171.2, 149.9,
137.2,135.6,129.2,128.9,128.1, 127.4,126.7,125.7, 125.4, 122.0,
120.5, 119.7, 118.3, 116.3, 115.8, 109.6, 61.5, 57.4, 54.1, 42.4,
26.0, 17.5, 14.1; HRMS (ESI-TOF): [M + H] " Caled for
CosH2oN205", 425.2224; found, 425.2217.

2. Analytical data for a-(quinolin-2-ylmethyl)-NV-aryl THIQs (C1-C16)

2-((2-Phenyl-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinolone (C1) !

Compound C1 was isolated in 87% yield (61 mg); "H NMR (400
MHz, CDCl3) 6 8.16 (d, J = 8.5 Hz, 1H), 7.94 (d, /= 8.4 Hz, 1H),
7.80 — 7.68 (m, 2H), 7.50 (t, J= 7.5 Hz, 1H), 7.23 — 7.10 (m, 4H),
7.07 (d, J= 8.4 Hz, 1H), 7.05 — 6.91 (m, 3H), 6.89 (d, J = 7.5 Hz,
1H), 6.69 (t, J= 7.2 Hz, 1H), 5.50 (t, /= 7.0 Hz, 1H), 3.80 (ddd, J
=13.1, 8.7, 4.7 Hz, 1H), 3.74 — 3.62 (m, 2H), 3.35 (dd, J = 13.5,
7.0 Hz, 1H), 3.14 (ddd, J = 14.6, 11.5, 7.3 Hz, 1H), 2.94 (dt, J =
15.9, 5.0 Hz, 1H); 1*C NMR (100 MHz, CDCl3) § 159.8, 149.3,
148.0,138.2,135.8,134.8,129.3,129.1, 129.1, 128.6, 127.5,127.3,
126.9, 126.6, 125.8, 125.7, 122.8, 117.3, 114.0, 60.0, 45.5, 41.7,
27.2.
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2-((2-(p-Tolyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinoline (C2) "

Compound C2 was isolated in 64% yield (47 mg); '"H NMR (400
MHz, CDCL) 6 8.18 (dd, J = 15.7, 8.2 Hz, 1H), 8.00 — 7.93 (m,
1H), 7.83 —7.72 (m, 2H), 7.59 — 7.46 (m, 1H), 7.22 — 7.09 (m, 3H),
7.06 — 6.93 (m, 4H), 6.93 — 6.83 (m, 2H), 5.50 — 5.41 (m, 1H), 3.89
—3.59 (m, 3H), 3.39 (dt, J=12.4, 6.5 Hz, 1H), 3.22 - 3.07 (m, 1H),
2.99 —2.80 (m, 1H), 2.25 (s, 3H); *C NMR (100 MHz, CDCL) §
160.0, 148.0, 147.4,138.3, 135.8, 134.8,129.7,129.3, 129.0, 128.7,
127.5, 127.4, 126.9, 126.6, 125.8, 125.7, 122.8, 114.8, 60.3, 45.4,
41.7,27.0,20.3, 20.0.

2-((2-(4-(tert-Butyl)phenyl)-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)quinoline (C3)

Compound C3 was isolated in 67% yield (54 mg, pale yellow
solid); mp 91-93 °C; 'H NMR (400 MHz, CDCl3) § 8.14 (d, J =
8.4 Hz, 1H), 7.94 (d, J=8.4 Hz, 1H), 7.79 — 7.67 (m, 2H), 7.50 (dd,
J=28.0,7.0 Hz, 1H), 7.20 — 7.14 (m, 4H), 7.08 (d, /= 8.3 Hz, 1H),
7.00 (t, J= 7.0 Hz, 1H), 6.91 — 6.85 (m, 3H), 5.44 (t, J = 6.9 Hz,
1H), 3.79 (ddd, J = 12.9, 8.8, 4.4 Hz, 1H), 3.67 (dt, J = 13.5, 6.3
Hz, 2H), 3.32 (dd, J=13.5, 6.8 Hz, 1H), 3.19 — 3.07 (m, 1H), 2.90
(dt, J = 16.1, 4.8 Hz, 1H), 1.24 (s, 9H); 3C NMR (100 MHz,
CDCls) ¢ 160.0, 148.0, 147.1, 140.0, 138.3, 135.7, 134.8, 129.2,
129.1,128.6,127.5,127.3,126.9,126.5, 125.9, 125.7, 125.6, 122.8,
114.0, 60.3, 45.6, 41.6, 33.7, 31.5, 27.2; HRMS (ESI-TOF): [M +
H] * Calcd for CoH31N»", 407.2482; found, 407.2485.

2-((2-(4-Fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinoline (C4) 1"

Compound C4 was isolated in 88% yield (65 mg); 'H NMR (600
MHz, CDCl3) 6 8.11 (d, J = 8.4 Hz, 1H), 7.95 (d, ] = 8.3 Hz, 1H),
7.76 (d, J = 8.1 Hz, 1H), 7.73 — 7.68 (m, 1H), 7.55 — 7.47 (m, 1H),
7.19 = 7.11 (m, 2H), 7.06 (d, ] = 8.3 Hz, 1H), 7.04 — 6.97 (m, 1H),
6.90 (d, J = 7.6 Hz, 1H), 6.88 — 6.77 (m, 4H), 5.36 (t, ] = 7.1 Hz,
1H), 3.80 — 3.71 (m, 1H), 3.61 (ddd, J = 17.8, 12.0, 6.3 Hz, 2H),
3.32(dd, J =13.7, 6.7 Hz, 1H), 3.13 — 3.01 (m, 1H), 2.88 (dt, J =
16.1, 4.7 Hz, 1H); 3C NMR (100 MHz, CDCl3) § 159.8, 155.9 (d,
J =236.6 Hz), 148.0, 146.1, 138.1, 135.8, 134.6, 129.4, 129.0,
128.7, 127.6, 127.3, 126.9, 126.7, 125.9 (d, J = 5.9 Hz), 122.7,
1159 (d, J=7.2 Hz), 115.4 (d, J=22.0 Hz), 60.5, 45.5, 42.2, 27.0.

2-((2-(4-Chlorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yDmethyl)quinoline (C5) !

Compound C5 was isolated in 85% yield (65 mg); 'H NMR (400
MHz, CDCl3) 6 8.12 (d, J = 8.4 Hz, 1H), 7.94 (d, /= 8.4 Hz, 1H),
7.73 (dd, J=16.9, 8.2 Hz, 2H), 7.50 (t, J=7.5 Hz, 1H), 7.16 (dt, J
=13.6, 8.3 Hz, 4H), 7.00 (dd, /= 8.3, 5.5 Hz, 2H), 6.87 (d, /=7.6
Hz, 1H), 6.80 (d, J = 9.0 Hz, 2H), 5.42 (t, / = 7.0 Hz, 1H), 3.74
(ddd, J=13.0, 8.5, 4.9 Hz, 1H), 3.65 — 3.56 (m, 2H), 3.31 (dd, J =
13.6, 6.9 Hz, 1H), 3.14 — 3.03 (m, 1H), 2.93 (dt, J = 16.0, 5.2 Hz,
1H); 3C NMR (100 MHz, CDCl) & 159.5, 147.8, 137.9, 135.9,
134.6, 129.4, 128.8, 128.57, 127.5, 127.3, 126.9, 126.8, 125.9,
125.9,122.7,122.0, 115.0, 60.0, 45.4, 41.9, 27.2.
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2-((2-(4-Bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinoline (C6) "

Compound C6 was isolated in 82% yield (70 mg); '"H NMR (400
MHz, CDCls) 6 8.12 (d, J=8.4 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H),
7.73 (dd, J=16.9, 8.2 Hz, 2H), 7.50 (t, /= 7.5 Hz, 1H), 7.16 (dt, J
=13.6, 8.3 Hz, 4H), 7.00 (dd, J= 8.3, 5.5 Hz, 2H), 6.87 (d, /= 7.6
Hz, 1H), 6.80 (d, J = 9.0 Hz, 2H), 5.42 (t, J = 7.0 Hz, 1H), 3.74
(ddd, J=13.0, 8.5, 4.9 Hz, 1H), 3.65 —3.56 (m, 2H), 3.31 (dd, J =
13.6, 6.9 Hz, 1H), 3.14 — 3.03 (m, 1H), 2.93 (dt, /= 16.0, 5.2 Hz,
1H); 13C NMR (100 MHz, CDCl3) § 159.5, 148.2, 148.0, 137.9,
135.9, 134.6, 131.7, 129.41, 129.0, 128.6, 127.6, 127.2, 126.9,
126.8,125.9,125.9,122.7,115.4, 109.1, 60.0, 45.4, 41.8, 27.1.

4-(1-(Quinolin-2-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yl)benzonitrile (C7)

Compound C7 was isolated in 80% yield (60 mg, pale yellow
solid); mp 95-97 °C; '"H NMR (400 MHz, CDCl3) § 8.15 (d, J =
8.5 Hz, 1H), 7.93 (d, /= 8.3 Hz, 1H), 7.75 (t, J=7.8 Hz, 2H), 7.56
—7.50 (m, 1H), 7.38 (d, J=9.0 Hz, 2H), 7.23 — 7.13 (m, 2H), 7.06
—6.99 (m, 1H), 6.95 (dd, J = 8.6, 6.9 Hz, 3H), 6.82 (d, J=7.6 Hz,
1H), 5.58 (t, J=17.0 Hz, 1H), 3.80 (dt, /= 12.1, 5.9 Hz, 1H), 3.70 —
3.58 (m, 2H), 3.30 (dd, J = 13.7, 7.7 Hz, 1H), 3.09 (t, J = 6.1 Hz,
2H); 3C NMR (100 MHz, CDCls) § 158.7, 151.4, 148.0, 137.3,
136.1,134.3,133.4,129.6,129.0, 128.4, 127.6, 127.2,127.2,126.9,
126.2, 126.1, 122.6, 120.6, 112.3, 97.9, 59.2, 45.2, 42.2, 27.6;
HRMS (ESI-TOF): [M + H] * Calcd for CyH2N3", 376.1808;
found, 376.1807.

2-((2-([1,1'-Biphenyl]-4-yl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinolone (C8)

Compound C8 was isolated in 85% yield (73 mg, pale yellow
solid); mp 115-117 °C; 'H NMR (400 MHz, CDCl3) 6 8.18 (d, J =
8.4 Hz, 1H), 7.95 (d, J = 8.4 Hz, 1H), 7.79 — 7.71 (m, 2H), 7.54 —
7.47 (m, 3H), 7.45 — 7.34 (m, 4H), 7.28 — 7.23 (m, 1H), 7.20 - 7.13
(m, 2H), 7.11 — 6.98 (m, 4H), 6.92 (d, /= 7.6 Hz, 1H), 5.56 (t, J =
7.0 Hz, 1H), 3.87 — 3.80 (m, 1H), 3.72 (ddd, J=20.7, 12.4, 6.3 Hz,
2H), 3.38 (dd, J=13.6, 6.9 Hz, 1H), 3.21 — 3.13 (m, 1H), 2.97 (dt,
J=15.9,5.0 Hz, 1H); 3C NMR (100 MHz, CDCl3) § 159.7, 148.6,
148.0,141.1,138.1,135.9, 134.8,129.9, 129.3, 129.1, 128.6, 127.7,
127.6,127.3,126.9, 126.7, 126.3, 126.0, 125.9, 125.8, 122.8, 114.0,
60.0, 45.5, 41.7, 27.3; HRMS (ESI-TOF): [M + H] * Calcd for
C31H7N»", 427.2169; found, 427.2169.

Br

2-((2-(3-Bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinoline (C9)

Compound C9 was isolated in 78% yield (67 mg, pale yellow oil);
'H NMR (400 MHz, CDCl3) 5 8.19 (d, J = 8.3 Hz, 1H), 7.96 (d, J
= 8.3 Hz, 1H), 7.74 (dd, J = 15.6, 8.0 Hz, 2H), 7.51 (t, /= 7.3 Hz,
1H), 7.19 (t,J=10.0 Hz, 3H), 7.08 — 6.93 (m, 3H), 6.92 — 6.79 (m,
2H), 6.75 (d, /= 7.7 Hz, 1H), 5.47 (t, /= 6.7 Hz, 1H), 3.79 — 3.70
(m, 1H), 3.67 - 3.57 (m, 2H), 3.33 (dd, /= 13.5, 6.9 Hz, 1H), 3.16
- 3.06 (m, 1H), 2.96 (dt, J = 10.4, 5.0 Hz, 1H); *C NMR (100
MHz, CDCl) 6 159.3, 150.3, 137.9, 136.1, 134.6, 130.2, 129.8,
129.47, 128.7, 128.5, 127.5, 127.2, 126.9, 126.8, 126.0, 123.4,
122.6, 122.3, 119.8, 116.5, 112.0, 59.9, 45.4, 41.7, 27.3; HRMS
(ESI-TOF): [M + H] * Calcd for CosH2:BrN»", 429.0961; found,
429.0961.
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2-((2-(3,4-Dimethylphenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinoline (C10)

Compound C10 was isolated in 60% yield (45 mg, pale yellow
solid); mp 88-90 °C; '"H NMR (400 MHz, CDCl3) § 8.12 (d, J =
8.5 Hz, 1H), 7.92 (d, J = 8.3 Hz, 1H), 7.76 — 7.66 (m, 2H), 7.48 —
7.45 (m, 1H), 7.13 — 7.11 (m, 2H), 7.08 (d, J = 8.3 Hz, 1H), 7.02 —
7.00 (m, 1H), 6.93 (d, J = 7.7 Hz, 1H), 6.87 (d, J = 8.2 Hz, 1H),
6.68 (d, J=2.7 Hz, 1H), 6.64 (dd, J=8.3,2.7 Hz, 1H), 5.39 (t, /=
7.0 Hz, 1H), 3.77 — 3.70 (m, 1H), 3.71 — 3.65 (m, 1H), 3.59 (dd, J
=13.6,7.7 Hz, 1H), 3.37 = 3.29 (m, 1H), 3.15 — 3.08 (m, 1H), 2.84
(dt, J = 16.0, 4.5 Hz, 1H), 2.07 (s, 6H); *C NMR (100 MHz,
CDCl) ¢ 160.2, 148.1, 147.8, 138.5, 137.0, 135.7, 134.9, 130.1,
129.2,129.1, 128.7,127.5,127.4,126.9, 126.5, 125.8, 125.7,122.8,
116.5,112.1,60.4,45.5,41.6,27.1,20.2, 18.5; HRMS (ESI-TOF):
[M + H] * Calcd for Co7H27N,*, 379.2169; found, 379.2171.

2-((2-(Naphthalen-1-yl)-1,2,3,4-tetrahydroisoquinolin-1-
yD)methyl)quinoline (C11)

Compound C11 was isolated in 42% yield (34 mg, pale yellow
solid); mp 110-112 °C; '"H NMR (400 MHz, CDCl3) 5 7.98 (s, 1H),
7.87 (dd, J=18.7, 7.8 Hz, 2H), 7.75 — 7.59 (m,3H), 7.43 (dd, J =
15.4, 7.9 Hz, 2H), 7.33 (t, J = 7.5 Hz, 1H), 7.30 — 7.10 (m, 7H),
6.90 (d, /J=7.4 Hz, 1H), 5.16 (s, 1H), 4.08 — 3.88 (m, 1H), 3.68 (d,
J=9.4 Hz, 1H), 3.50 (dd, J = 13.4, 4.8 Hz, 2H), 2.85 (s, 1H), 2.66
(s, IH); 1*C NMR (100 MHz, CDCl3) 5 160.4, 148.2, 138.8, 135.7,
135.0,134.6,129.3,129.1, 128.8,128.1, 127.4,127.1, 126.8, 126.5,
126.0, 125.6, 125.5, 125.5, 125.0, 124.0, 123.3, 122.2, 118.4, 61.9,
447, HRMS (ESI-TOF): [M + H] * Calcd for CaoHasNy",
401.2012; found, 401.2013.

2-((2-(Naphthalen-2-yl)-1,2,3,4-tetrahydroisoquinolin-1-
yDmethyl)quinoline (C12)

Compound C12 was isolated in 48% yield (38 mg, pale yellow
solid); mp 108-110 °C; 'H NMR (400 MHz, CDCl3) 6 8.27 (d, J =
8.5 Hz, 1H), 7.94 (d, J = 8.4 Hz, 1H), 7.76 — 7.67 (m, 2H), 7.58 —
7.44 (m, 4H), 7.30 — 7.25 (m, 1H), 7.21 (dd, J =9.1, 2.6 Hz, 1H),
7.18 —7.02 (m, 7H), 5.64 (dd, J=7.8, 6.2 Hz, 1H), 3.94 — 3.81 (mm,
2H),3.71 (dd, J=13.6,7.9 Hz, 1H), 3.49 (dd, /=13.6, 6.3 Hz, 1H),
3.16 (ddd, J=15.6, 8.7, 6.4 Hz, 1H), 2.93 (dt, J=16.1, 4.5 Hz, 1H);
13C NMR (100 MHz, CDCls) 8 159.6, 147.126, 137.9, 136.8,
134.7, 134.6, 129.95, 128.7, 128.7, 128.1, 127.5, 127.5, 127.3,
127.2,126.9,126.7,126.3, 126.3, 126.0, 125.9, 122.8, 122.3, 117.8,
108.5, 60.0, 44.9, 41.7, 27.1; HRMS (ESI-TOF): [M + H] * Calcd
for C20H,sN,", 401.2012; found, 401.2014.

Phenyl(4-(1-(quinolin-2-ylmethyl)-3,4-dihydroisoquinolin-
2(1H)-y)phenyl)methanone (C13)

Compound C13 was isolated in 37% yield (34 mg, pale yellow
solid); mp 136-138 °C; 'H NMR (600 MHz, CDCl3) § 8.13 (d, J=
8.4 Hz, 1H), 7.92 (d, J = 8.3 Hz, 1H), 7.73 (dd, J = 18.5, 8.8 Hz,
4H), 7.65 (d, J=7.1 Hz, 2H), 7.50 (t, /= 7.4 Hz, 2H), 7.42 (t, J =
7.6 Hz, 2H), 7.21 —7.15 (m, 2H), 7.01 (t, /= 7.3 Hz, 1H), 6.97 (dd,
J=28.7,2.4 Hz, 3H), 6.85 (d, /= 7.6 Hz, 1H), 5.64 (t, /= 7.0 Hz,
1H), 3.85 (dt, J=12.2, 6.0 Hz, 1H), 3.74 — 3.64 (m, 2H), 3.33 (dd,
J=13.6,7.5 Hz, 1H), 3.15 - 3.05 (m, 2H); 3C NMR (100 MHz,
CDCls) 6 195.0, 158.9, 152.1, 148.0, 139.2, 137.5, 136.1, 134.5,
132.7, 131.1, 129.51, 129.5, 129.0, 128.4, 128.0, 127.6, 127.2,
127.1, 126.9, 126.1, 126.0, 125.3, 122.6, 111.4, 59.3, 45.3, 42.2,
27.7, HRMS (ESI-TOF): [M + H] * Caled for C3;H27N>O",
455.2118; found, 455.2119.
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2-((2-(4-Iodophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)quinoline (C14)

Compound C14 was isolated in 80% yield (76 mg, pale yellow
solid); mp 151-153 °C; 'H NMR (400 MHz, CDCl3) 6 8.12 (d, J =
8.4 Hz, 1H), 7.94 (d, J= 8.4 Hz, 1H), 7.73 (dt, J=8.3, 4.9 Hz, 2H),
7.56 —7.46 (m, 1H), 7.36 (t, J= 6.1 Hz, 2H), 7.17 — 7.12 (m, 2H),
7.05 —-6.97 (m, 2H), 6.87 (d, J = 7.6 Hz, 1H), 6.71 (d, J = 9.0 Hz,
2H), 5.42 (t, J="7.0 Hz, 1H), 3.74 (ddd, J = 13.0, 8.4, 4.9 Hz, 1H),
3.69 — 3.55 (m, 2H), 3.31 (dd, J = 13.6, 7.0 Hz, 1H), 3.16 — 3.03
(m, 1H), 2.94 (dt, J = 15.9, 5.3 Hz, 1H); 3C NMR (100 MHz,
CDClLs) 6 159.4, 148.7, 148.0, 137.9, 137.6, 135.9, 134.6, 129.4,
129.0, 128.5,127.6,127.2,126.9, 126.8, 125.9, 125.9, 122.6, 116.0,
78.2,59.8, 45.4, 41.6, 27.2; HRMS (ESI-TOF): [M + H] * Calcd
for CosH0IN,", 477.0822; found, 477.0822.

7-Fluoro-2-((2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)quinoline (C15)

Compound C15 was isolated in 64% yield (47 mg, pale yellow oil);
'H NMR (600 MHz, CDCl3) & 7.93 (d, J = 8.4 Hz, 1H), 7.82 (dd,
J=104, 2.2 Hz, 1H), 7.73 (dd, /= 8.9, 6.2 Hz, 1H), 7.30 (td, J =
8.7,2.5 Hz, 1H), 7.24 — 7.14 (m, 4H), 7.08 — 7.01 (m, 2H), 6.98 (d,
J=8.2Hz, 2H), 6.91 (d, /= 7.6 Hz, 1H), 6.72 (t, /= 7.2 Hz, 1H),
5.51(t,J="7.0 Hz, 1H), 3.81 (ddd, J=13.2, 8.7, 4.8 Hz, 1H), 3.75
—3.64 (m, 2H), 3.36 (dd, J=13.5, 6.9 Hz, 1H), 3.15 (ddd, J = 14.3,
8.6, 5.5 Hz, 1H), 2.95 (dt, J = 16.0, 5.1 Hz, 1H); 1*C NMR (100
MHz, CDCl) 6 163.1 (d, J = 249.1 Hz), 161.0, 149.3, 149.0 (d, J
= 12.7 Hz), 138.1, 135.7, 134.9, 129.5 (d, J = 10.1 Hz), 129.2,
128.6, 127.3, 126.7, 125.8, 123.9, 122.1 (d, J = 2.5 Hz), 117.5,
116.3 (d, J = 25.0 Hz), 114.0, 112.7 (d, J = 17.4 Hz), 59.9, 45.5,
41.7,27.2; HRMS (ESI-TOF): [M + H] * Calcd for C,sH2FN>™,
369.1762; found, 369.1761.

7-Chloro-2-((2-phenyl-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)quinolone (C16)

Compound C16 was isolated in 39% yield (30 mg, pale yellow oil);
'H NMR (600 MHz, CDCl3) 8 8.23 — 8.16 (m, 1H), 7.92 (d, J =
8.2 Hz, 1H), 7.69 (d, J = 8.5 Hz, 1H), 7.49 — 7.44 (m, 1H), 7.25 —
7.15 (m, 4H), 7.08 — 7.02 (m, 2H), 6.97 (d, J = 8.4 Hz, 2H), 6.91
(d, J=7.8 Hz, 1H), 6.72 (dd, J = 14.9, 7.6 Hz, 1H), 5.49 (dd, J =
14.5, 7.3 Hz, 1H), 3.79 (dd, J = 8.3, 4.6 Hz, 1H), 3.68 (ddd, J =
21.3,13.6, 7.4 Hz, 2H), 3.35 (dd, /= 13.5, 7.1 Hz, 1H), 3.13 (dd, J
=8.2, 5.7 Hz, 1H), 2.96 (dt, J = 15.9, 5.1 Hz, 1H); 3C NMR (100
MHz, CDCl3) o 161.1, 149.2, 148.4, 138.1, 135.6, 135.1, 134.9,
129.2,128.8, 128.6, 128.1, 127.3,126.9, 126.7, 125.8, 125.2, 123.0,
117.5,114.0, 59.9,45.4,41.8,27.3; HRMS (ESI-TOF): [M +H] *
Calcd for CosHpCIN,*, 385.1466; found, 385.1468.

3. Analytical data for a-(isoqui

nolin-1-ylmethyl)-N-aryl THIQs (D1-D8)

1-((2-Phenyl-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)isoquinoline (D1)

Compound D1 was isolated in 91% yield (64 mg, pale yellow oil);
'H NMR (600 MHz, CDCl3) § 8.58 (d, J= 5.6 Hz, 1H), 7.87 (d, J
= 8.5 Hz, 1H), 7.76 (d, J = 8.1 Hz, 1H), 7.59 (t, J = 7.5 Hz, 1H),
7.53 (d, J=5.5Hz, 1H), 7.44 (t, J= 7.6 Hz, 1H), 7.26 — 7.16 (m,
3H), 7.12 (t, J="7.3 Hz, 1H), 6.93 (dd, J=16.5, 7.9 Hz, 3H), 6.78
—6.67 (m, 2H), 5.63 (t, J= 6.8 Hz, 1H), 3.98 (dd, J=13.7, 6.5 Hz,
1H), 3.92 — 3.85 (m, 1H), 3.70 (ddd, J = 17.9, 12.7, 6.4 Hz, 2H),
3.22-3.12 (m, 1H), 3.06 (dt,J=11.3, 5.1 Hz, 1H); 3C NMR (100
MHz, CDCl3) 6 159.3, 149.2, 141.9, 138.1, 136.2, 134.8, 129.6,

129.15, 128.5, 128.0, 127.2, 126.8, 126.7, 125.7, 125.0, 119.5,
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119.5,117.3,113.9, 60.0, 42.0, 40.8, 27.6; HRMS (ESI-TOF): [M
+ H] * Calcd for CasH23N,*, 351.1856; found, 351.1855.

1-((2-(4-Fluorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)isoquinoline (D2)

Compound D2 was isolated in 57% yield (42 mg, pale yellow oil);
'H NMR (600 MHz, CDCls) 5 8.49 (s, 1H), 7.83 (s, 1H), 7.73 (s,
1H), 7.57 (d, J = 5.4 Hz, 1H), 7.48 (s, 1H), 7.42 (s, 1H), 7.14 (s,
1H), 7.09 (d, J= 5.1 Hz, 1H), 6.90 (d, /= 4.6 Hz, 1H), 6.77 (dd, J
=26.5,13.9 Hz, 5SH), 5.47 (d, J=4.6 Hz, 1H), 3.92 — 3.83 (m, 1H),
3.80 (s, 1H), 3.69 — 3.62 (m, 1H), 3.56 (d, J = 6.3 Hz, 1H), 3.17 —
3.03 (m, 1H), 2.97 (d, J = 15.1 Hz, 1H); 3C NMR (100 MHz,
CDCls) 6 159.3, 6 155.8 (d, J = 236.5 Hz), 145.9, 141.9, 138.1,
136.2,134.5,129.7,128.6,127.9,127.3,127.2,126.8, 126.7, 125.7,
125.0, 119.5, 115.7 (d, J = 7.2 Hz), 115.3 (d, J = 22.0 Hz), 60.6,
42.3, 40.8, 27.4; HRMS (ESI-TOF): [M + H] * Calcd for
CosHFNy*, 369.1762; found, 369.1761.

1-((2-(4-Chlorophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)isoquinoline (D3)

Compound D3 was isolated in 78% yield (60 mg, pale yellow oil);
'H NMR (600 MHz, CDCls3) 6 8.53 (d, J=5.7 Hz, 1H), 7.82 (d, J
= 8.5 Hz, 1H), 7.75 (d, J = 8.2 Hz, 1H), 7.58 (t, /= 7.5 Hz, 1H),
7.51(d, J=5.7Hz, 1H), 7.42 (t, J=7.7 Hz, 1H), 7.17 (d, J=7.5
Hz, 1H), 7.11 (t, /= 7.4 Hz, 1H), 7.05 (d, J = 8.9 Hz, 2H), 6.92 (t,
J=174Hz, 1H), 6.77 (t, J= 1.5 Hz, 3H), 5.52 (t, /= 6.9 Hz, 1H),
3.89 (dd, J =13.9, 6.9 Hz, 1H), 3.81 (ddd, J = 12.6, 7.9, 5.2 Hz,
1H), 3.68 (dd, J = 13.9, 7.0 Hz, 1H), 3.61 — 3.53 (m, 1H), 3.16 —
2.99 (m, 2H); *C NMR (100 MHz, CDCl3) & 159.0, 147.6, 141.9,
137.9,136.1, 134.5,129.7, 128.8, 128.5,127.9,127.3,127.1, 126.9,
126.8, 125.8, 124.9, 121.8, 119.6, 114.8, 60.0, 42.1, 40.7, 27.5;
HRMS (ESI-TOF): [M + H] * Calcd for CosH2,CIN,", 385.1466;
found, 385.1464.

1-((2-(4-Bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)isoquinoline (D4)

Compound D4 was isolated in 80% yield (69 mg, pale yellow
solid); m p: 83-85 °C; 'H NMR (600 MHz, CDCl3) 5 8.53 (d, J =
5.6 Hz, 1H), 7.82 (d, /= 8.5 Hz, 1H), 7.74 (dd, /= 8.0, 2.6 Hz, 1H),
7.60 —7.55 (m, 1H), 7.51 (dd, J=5.4,2.6 Hz, 1H), 7.45 — 7.39 (m,
1H), 7.18 (dd, J=11.3, 3.8 Hz, 3H), 7.11 (t, J = 7.3 Hz, 1H), 6.92
(t, J=17.2 Hz, 1H), 6.79 (d, J= 7.5 Hz, 1H), 6.76 — 6.65 (m, 2H),
5.53 (t,J=6.7 Hz, 1H), 3.89 (ddd, J=13.7, 6.8, 2.5 Hz, 1H), 3.80
(ddd, J=12.5,7.9, 4.9 Hz, 1H), 3.72 — 3.64 (m, 1H), 3.56 (ddd, J
=8.6,7.2,4.0 Hz, 1H), 3.09 (tt, J = 22.0, 11.8 Hz, 2H); *C NMR
(100 MHz, CDCl3) 6 159.0, 148.0, 141.9, 137.8, 136.1, 134.5,
131.7,129.7,128.5,127.9,127.3,127.1,126.9, 126.8, 125.9, 124.8,
119.6, 115.2,109.0, 59.9, 42.0, 40.7, 27.5; HRMS (ESI-TOF): [M
+ Na] * Calcd for CosH21BrNoNa*, 451.0780; found, 451.0781.

1-((2-(3-Bromophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)isoquinoline (D5)

Compound DS was isolated in 24% yield (21 mg, pale yellow oil);
'H NMR (400 MHz, CDCl;3) § 8.56 (d, J= 4.4 Hz, 1H), 7.88 (d, J
= 8.1 Hz, 1H), 7.76 (d, J = 7.9 Hz, 1H), 7.60 (t, J = 6.7 Hz, 1H),
7.57 —7.42 (m, 2H), 7.15 (dd, J = 15.0, 8.0 Hz, 2H), 6.94 (s, 3H),
6.85(d, J=7.4 Hz, 1H), 6.76 (dd, J=17.4, 7.9 Hz, 2H), 5.57 (d, J
=6.3 Hz, 1H), 3.92 (dd, J=13.3, 6.7 Hz, 1H), 3.81 (d, J=5.9 Hz,
1H), 3.71 (dd, J = 13.4, 6.3 Hz, 1H), 3.65 — 3.54 (m, 1H), 3.08 (d,
J =17.1 Hz, 2H); 3C NMR (100 MHz, CDCl3) § 158.8, 150.2,
141.9,137.8,136.2,134.5,130.2,129.7,128.5,127.9,127.3,127.1,
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127.0, 126.9, 125.9, 124.8, 123.3, 119.7, 116.3, 11.0, 59.8, 41.9,
40.9, 27.6; HRMS (ESI-TOF): [M + H] * Caled for CosHaBrNy',
429.0961; found, 429.0963.

1-((2-(3,4-Dimethylphenyl)-1,2,3,4-tetrahydroisoquinolin-1-
yl)methyl)isoquinoline (D6)

Compound D6 was isolated in 75% yield (57 mg, pale yellow oil);
'H NMR (600 MHz, CDCl3) 8 8.51 (d, J=5.7 Hz, 1H), 7.94 (d, J
= 8.5 Hz, 1H), 7.76 (d, J = 8.2 Hz, 1H), 7.60 (t, J = 7.5 Hz, 1H),
7.55 — 7.36 (m, 2H), 7.22 — 7.04 (m, 2H), 6.91 (dd, J =14.2, 7.9
Hz, 2H), 6.74 (d, /= 7.6 Hz, 1H), 6.64 (s, 2H), 5.53 (t, /= 6.8 Hz,
1H), 3.95 (dd, J = 13.6, 7.0 Hz, 1H), 3.89 — 3.77 (m, 1H), 3.74 —
3.54 (m, 2H), 3.20 — 3.08 (m, 1H), 2.96 (dt, J=15.9, 4.4 Hz, 1H),
2.12 (d, J = 11.7 Hz, 6H); *C NMR (100 MHz, CDCl) 6 159.5,
147.6,141.9, 138.2,136.9, 136.2, 134.7,130.1, 129.6, 128.6, 127.9,
127.3,127.2,126.8, 126.5, 125.6, 125.5, 125.2,119.4, 116.5, 112.2,
60.4, 41.6, 40.8, 27.4, 20.3, 18.6; HRMS (ESI-TOF): [M + H] *
Calcd for Co7H27N,", 379.2169; found, 379.2170.

(4-(1-(Isoquinolin-1-ylmethyl)-3,4-dihydroisoquinolin-2(1H)-
yD)phenyl)(phenyl)methanone (D7)

Compound E7 was isolated in 50% yield (45 mg, pale yellow solid);
m p: 137-139 °C; 'H NMR (600 MHz, CDCl3) & 8.54 (d, J = 5.7
Hz, 1H), 7.76 (dd, J = 16.3, 8.4 Hz, 2H), 7.69 (dd, J=7.9, 4.2 Hz,
4H), 7.58 (t,J=17.5 Hz, 1H), 7.51 (t, J=5.9 Hz, 2H), 7.43 (dd, J =
14.5,7.2 Hz, 3H), 7.20 (d, J="7.5 Hz, 1H), 7.12 (t, /= 7.4 Hz, 1H),
6.92 (d, J="7.3 Hz, 1H), 6.83 (dd, J=13.7, 8.3 Hz, 3H), 5.72 (t, J
= 6.9 Hz, 1H), 3.92 (dt, J = 8.8, 6.6 Hz, 2H), 3.73 (ddd, J = 18.6,
13.1, 6.6 Hz, 2H), 3.16 (dd, J = 10.4, 5.4 Hz, 2H); 3C NMR (100
MHz, CDCL) 6 195.0, 158.4, 152.0, 141.9, 139.2, 137.5, 136.1,
134.4,132.7,131.1,129.7,129.5,128.2,128.0, 127.9, 127.3, 127.1,
127.0, 126.1, 125.2, 124.6, 119.71, 111.2, 59.2, 42.4, 40.7, 27.9;
HRMS (ESI-TOF): [M + H] * Calcd for C5,H»7N>O", 455.2118;
found, 455.2116.

1-((2-(4-1odophenyl)-1,2,3,4-tetrahydroisoquinolin-1-
y)methyl)isoquinoline (D8)

Compound D8 was isolated in 56% yield (21 mg, pale yellow
solid); mp: 152-154 °C; 'H NMR (600 MHz, CDCls3) & 8.52 (d, J
= 5.7 Hz, 1H), 7.81 (d, J = 8.5 Hz, 1H), 7.75 (d, J = 8.2 Hz, 1H),
7.58 (t,J =7.3 Hz, 1H), 7.51 (d, J=5.7 Hz, 1H), 742 (t, J="7.7
Hz, 1H), 7.35 (t, J = 9.8 Hz, 2H), 7.19 — 7.07 (m, 2H), 6.92 (t, J =
7.3 Hz, 1H), 6.78 (d, J=7.6 Hz, 1H), 6.61 (d, /= 9.0 Hz, 2H), 5.52
(t, J=6.9 Hz, 1H), 3.93 — 3.84 (m, 1H), 3.79 (ddd, J = 12.7, 7.8,
5.1 Hz, 1H), 3.67 (dd, J = 13.9, 7.0 Hz, 1H), 3.60 — 3.52 (m, 1H),
3.15-2.99 (m, 2H); 3C NMR (100 MHz, CDCls) § 158.9, 148.5,
141.9, 137.8, 137.5, 136.1, 134.5, 129.68, 128.4, 127.9, 127.3,
127.1, 126.9, 126.8, 125.9, 124.8, 119.6, 115.8, 78.1, 59.7, 41.9,
40.7, 27.5; HRMS (ESI-TOF): [M + H] * Calcd for CosHx»IN,",
477.0822; found, 477.0822
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Control experiments and the proposed mechanism

N SbCls (75 mol%)
(1) N + 0
\© P Cu(OAc), (5 mol%)
N Me
H
A1

MeCN, 70°C, O,
TEMPO (4 equiv)

SbCl; (75 mol%)

Cu(OAc), (5 mol%)
MeCN, 70°C
argon

SbCl3 (75 mol% *
@) A1 + 2 SCh75mo o>;©©® M
Cu(OAc); (5 mol%) N calcd 208.1121
MeCN, 70°C, O, \© found 208.1135
HRMS

(2) A1 + 2 C1 (trace)

Int-1
Intens. ] +MS, 0.56-0.71min #(33-42)
x106 |
2.0 208.1135
1.5
1.0
0.5
411.2814
0.0 . " - o . . .
200 400 600 800 1000 mz

To elucidate the mechanism of the direct C—H functionalization of tetrahydroisoquinoline
derivatives mediated by antimony trichloride, a series of control experiments were conducted
using the model reaction between N-phenyltetrahydroisoquinoline A1 and 2-methylquinoline
(2). When the radical inhibitor TEMPO (4.0 equiv) was introduced under standard reaction
conditions, the yield of the target product C1 was significantly suppressed to 21% (eq 1),
suggesting the potential involvement of radical intermediates. Furthermore, carrying out the
reaction under an argon atmosphere resulted in only trace amounts of C1 (eq 2), which aligns
with our previous findings ! that molecular oxygen, in conjunction with SbCls, is essential for
generating a high-valent antimony species responsible for initiating the «-C-H
functionalization. Supporting evidence was obtained through high-resolution mass
spectrometry (HRMS) analysis of the reaction mixture (eq 3), which successfully detected the
signal corresponding to the key intermediate Int-1. This observation indicates that A1 is first
oxidized to an iminium ion intermediate by the high-valent antimony species, which
subsequently undergoes nucleophilic addition by 2-methylquinoline 2 to afford the o-
substituted tetrahydroisoquinoline derivative C1.
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Based on the control experiments and previous findings, ! a reaction mechanism involving
radical intermediates is proposed. Initially, molecular oxygen activates antimony trichloride to
generate a high-valent antimony species, which oxidizes tetrahydroisoquinoline A to the
radical intermediate E. This radical is further oxidized under oxidative conditions (by oxygen
or copper acetate) to form the iminium ion F. Concurrently, copper acetate acts as a Lewis acid
to activate 2-methylquinoline, promoting its deprotonation and conversion into the enamine
intermediate G. This enamine then undergoes nucleophilic attack on the iminium ion F.
Subsequent elimination of the copper acetate catalyst affords the final product C. An analogous
mechanistic pathway is envisaged for reactions involving indole derivatives (1) or 1-
methylisoquinoline (4) with tetrahydroisoquinolines A, wherein the nucleophile attacking the
iminium ion F is replaced by the corresponding indoles 1 or 1-methylisoquinoline 4.
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UV spectra of the THIQ derivatives

Table S1. Chemical structures and UV spectra of THIQs

A series:

A1:R=H A7:R =4-CN

A2:R =4-Me A8:R=4-Ph
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R A4:R=4-F A10:R=3,4-Me O A14: R =Ph
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Fluorescent spectra of the THIQ derivatives

The compounds were dissolved in DMSO to prepare 2 mM stock solution. Testing solutions
were prepared by diluting 10 pL of stock solution into 2mL DMSO/H>0 mixed solution, the
proportions of H,O are as follows by 0%, 20%, 40%, 60%, 80%, 99%.

Table S2. Chemical structures and Fluorescent spectra of THIQs

A series:
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C8,R = 4-Ph
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Fluorescence quantum yields

Relative fluorescence quantum yields.
Quinine sulfate dihydrate in H>O was used as the reference standard (®s= 54%). The
fluorescence quantum yield (®x) was calculated using the following formula:

F. As _nZ
b, = X=X—X—=
Y TR A

represent the sample and the quinine sulfate standard,

(I
S

where the subscripts “x” and
respectively. F'is the integrated fluorescence peak area, 4 is the absorbance at the excitation
wavelength, and 7 is the refractive index of the solvent. The quantum yields obtained from this
calculation are listed below.
Dci13=1.78%, Pp7=12.95%

Absolute fluorescence quantum yields.

The absolute fluorescence quantum yields (®’r) of C13 and E7 were measured using an
integrating sphere coupled to an absolute PL quantum yield spectrometer (Hitachi F-7000). The
quantum yield is defined as the ratio of emitted photons (N.m) to absorbed photons (Naps), and
was calculated using the following equation:

A
Nem _ af Elem(l)dl

Ngps 1 A '
abs Olf E [Iex(/D - Iex(l)]d/1
Here, A is the wavelength, h is Planck's constant, ¢ is the speed of light, and Iem (X) is the

! —
cI)FL_

emission spectrum. lex (A) and I'ex (A) represent the spectra of the excitation beam measured
without and with the sample in place, respectively. This absolute method ensures that the
measured Of. values are independent of the sample's shape, thickness, and the excitation laser
power. The measured absolute fluorescence quantum yields were determined to be:

@'013 = 1.97%, (D'D7= 13.50%
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X-ray structure analysis of C13

The solid was crystallized by slow vapor diffusion of ethyl acetate and hexane layered
on top at room temperature. CCDC 2498695 contains the supplementary
crystallographic data for this paper. These data can be obtained free of charge from The
Cambridge Crystallographic Data Centre (CCDC).
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Figure S1. ORTEP drawing of C13 with 50% probability displacement ellipsoids.



Table Crystal data and structure refinement for C13

CCDC number 2498695
Empirical formula C32H26N20
Formula weight 454.55
Temperature [K] 150.00

Crystal system orthorhombic
Space group (number) P2,2,2, (19)
a[A] 11.6092(9)
b[A] 12.2172(10)
c[A] 16.4574(13)

o [°] 90

] 90

v [°] 90

Volume [A3] 2334.2(3)

VA 4

Peale [gem 3] 1.293

4 [mm] 0.387

F(000) 960

Crystal size [mm?] 0.03x0.03x0.03
Crystal colour metallic light yellow
Crystal shape block
Radiation GakK, (3=1.34139 A)

20 range [°]

7.84 to 105.94 (0.84 A)

Index ranges

—13<h<13;-14<k<14;19<1<19

Reflections collected

30689

Independent reflections

4113; Rint = 0.0849; Rsigma = 0.0490

Completeness to 8 = 52.972°

100.0 %

Data / Restraints / Parameters 4113/0/317
Absorption correction Tmin/Tmax (method) 0.5421/0.7519 (none)
Goodness-of-fit on F? 1.092

Final R indexes [/>20(])]

R1=0.0388 wR> = 0.0940

Final R indexes [all data]

R1=0.0450 wR> = 0.0972

Largest peak/hole [eA 3] 0.23/-0.21
Extinction coefficient 0.0040(7)
Flack X parameter -0.1(3)
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X-ray structure analysis of D7

The solid was crystallized by slow vapor diffusion of ethyl acetate and hexane layered
on top at room temperature. CCDC 2401143 contains the supplementary
crystallographic data for this paper. These data can be obtained free of charge from The
Cambridge Crystallographic Data Centre (CCDC).
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Figure S2. ORTEP drawing of D7 with 50% probability displacement ellipsoids.



Table Crystal data and structure refinement for D7

CCDC number 2401143
Empirical formula Cs2H26N20
Formula weight 454.55
Temperature [K] 299.13 (10)
Crystal system triclinic
Space group (number) P1 (2)
a[A] 8.8121 (2)
b [A] 10.1918 (2)
c[A] 13.9891 (4)
a[°] 99.490 (2)
BI°] 97.145 (2)
v [°] 103.344 (2)
Volume [A%] 1188.33 (5)
Z 2
Peaic [gem 3] 1.270
1 [mm™] 0.596
F(000) 480
Crystal size [mm?®] 0.12>0.15>0.18
Crystal colour clear light colourless
Crystal shape block

Radiation

CuK, (2=1.54184 A)

20 range [°]

6.50 to 133.20 (0.84 A)

Index ranges

—8<h<10;12<k<12;16<1<16

Reflections collected

12784

Independent reflections

4178; Rine = 0.0234; Rsigma = 0.0228

Completeness to 0 = 66.599°

99.8 %

Data / Restraints / Parameters

4178/0/317

Absorption correction Tmin/Tmax (Method)

0.9251 /1.0000 (multi-scan)

Goodness-of-fit on F2

1.051

Final R indexes [1>20(1)]

R =0.0366; wR, = 0.0968

Final R indexes [all data]

R; =0.0419; wR, = 0.1006

Largest peak/hole [eA™]

0.15/-0.14

Extinction coefficient

0.0114 (11)
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