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General Information:

All of the reactions were carried out in a flame-dried tube. Solvents were dried prior to use. For
column chromatography, 200-300 mesh silica gel was used. 'H NMR were recorded on Bruker
400 MHz spectrometer and BC NMR were recorded on Bruker 100 MHz or 125 MHz
spectrometer in CDCl;. HRMS were performed on Agilent 6540 Q-TOF mass spectrometer.
Melting points were determined on a SGW X-4B melting point apparatus. The arylhydrazines
were known compounds and prepared according to the literature procedures '. 1,2-diphenylethyne
and oct-4-yne were commercial available; the other alkynes were known products and prepared

according to the literature procedures ?

General procedure for synthesis of isoquinolines via Rhodium-Catalyzed direct
C-H functionalization of arylhydrazines for table 2

R2 R®
* 0,
N \N/NH2 R3 — R4 [Cp RhC|2]2 (25 mOI/O) R1_| AN N N
R P PhCO,H (25 mol%) LA R
H 2 MeOH, air, 80°C
1 3 R

To a 10 mL schlenk tube was added [Cp*RhCl;], (15.4 mg, 0.025 mmol), arylhydrazine 1 (1
mmol), alkyne 2 (1.2 mmol), PhCO,H (30.5 mg, 0.25 mmol) and MeOH (3 mL) under air, the
tube was sealed and heated to 80 °C for 2h. The reaction solution was cooled and concentrated; the
crude residue was purified by column chromatography (silica gel; EtOAc: Petroleum ether= 1: 50
~ 1: 10) to give the title compound 3.

1,3,4-triphenylisoquinoline (3a) *

The title compound was obtained as a white solid (314 mg, Yield: 88%) via the general procedure.
'H NMR (400 MHz, CDCl3) 6 8.18 (d, J = 8.3 Hz, 1H), 7.86 — 7.79 (m, 2H), 7.72 (d, J = 8.3 Hz,
1H), 7.62 — 7.46 (m, 5H), 7.45 — 7.34 (m, 5H), 7.32 — 7.27 (m, 2H), 7.22 — 7.12 (m, 3H); *C
NMR (100 MHz, CDCl;) & 159.85, 149.69, 140.94, 139.87, 137.60, 137.02, 131.39, 130.49,
130.27, 129.98, 129.81, 128.57, 128.36, 128.34, 127.58, 127.55, 127.33, 127.02, 126.62, 126.07,
125.48.

1-phenyl-3,4-dip-tolylisoquinoline (3b) *

The title compound was obtained as a white solid (354 mg, Yield: 92%) via the general procedure.
'H NMR (400 MHz, CDCl3) 6 8.16 (d, J = 8.1 Hz, 1H), 7.85 — 7.77 (m, 2H), 7.71 (d, J = 8.1 Hz,
1H), 7.60 — 7.44 (m, SH), 7.34 (d, J = 8.0 Hz, 2H), 7.23 — 7.15 (m, 4H), 7.00 (d, J = 8.0 Hz, 2H),
2.41 (s, 3H), 2.27 (s, 3H); *C NMR (100 MHz, CDCl;) § 159.53, 149.62, 139.99, 138.17, 137.27,
136.86, 136.60, 134.68, 131.20, 130.38, 130.30, 129.77, 129.50, 129.13, 128.48, 128.34, 128.28,
127.46, 126.37, 126.11, 125.35, 21.38, 21.22.

3,4-bis(4-chlorophenyl)-1-phenylisoquinoline (3c)*

The title compound was obtained as a white solid (349 mg, Yield: 82%) via the general procedure.
'"H NMR (400 MHz, CDCl;) 6 8.19 (d, J = 8.3 Hz, 1H), 7.82 — 7.76 (m, 2H), 7.71 — 7.59 (m, 2H),
7.59 — 7.48 (m, 4H), 7.40 (d, J = 8.3 Hz, 2H), 7.35 (d, J = 8.5 Hz, 2H), 7.23 (d, J = 8.3 Hz, 2H),



7.19 (d, J = 8.5 Hz, 2H); *C NMR (100 MHz, CDCl;) & 160.37, 148.50, 139.52, 139.11, 136.79,
135.80, 133.68, 133.37, 132.63, 131.77, 130.37, 130.18, 128.90, 128.78, 128.63, 128.41, 127.99,
127.74, 127.00, 125.68, 125.57.

3,4-bis(4-fluorophenyl)-1-phenylisoquinoline (3d) °

The title compound was obtained as a white solid (306 mg, Yield: 78%) via the general procedure.
'H NMR (400 MHz, CDCl3) 6 8.19 (d, J = 8.3 Hz, 1H), 7.80 (d, J = 7.1 Hz, 2H), 7.72 — 7.60 (m,
2H), 7.60 — 7.46 (m, 4H), 7.44 — 7.33 (m, 2H), 7.25 (t, J = 6.5 Hz, 2H), 7.11 (t, J = 8.4 Hz, 2H),
6.90 (t, J = 8.4 Hz, 2H); *C NMR (100 MHz, CDCl;) & 163.40 (d, J = 11.3 Hz), 160.94 (d, J =
11.3 Hz), 160.12, 153.80, 148.73, 140.64, 139.39, 137.06, 133.21, 132.93 (d, J= 8.0 Hz), 132.19
(d, J = 8.1 Hz), 132.15, 130.40, 130.22, 128.42, 127.77, 126.91, 125.75, 125.54, 115.66 (d, J =
21.5 Hz), 114.69 (d, J = 21.4 Hz).

1-phenyl-3,4-dim-tolylisoquinoline (3¢)

The title compound was obtained as a white solid (346 mg, Yield: 90%) via the general procedure,
Mp: 159-160 °C. "H NMR (400 MHz, CDCls) 6 8.15 (d, J = 8.3 Hz, 1H), 7.81 (d, J = 7.0 Hz, 2H),
7.72 (d, J=8.3 Hz, 1H), 7.53 (dd, J = 14.2, 7.1 Hz, 3H), 7.49 — 7.41 (m, 2H), 7.35 (s, 1H), 7.25 (t,
J=17.5Hz, 1H), 7.14 (dd, J =7.9, 3.2 Hz, 3H), 7.07 (d, J = 7.5 Hz, 1H), 7.02 (t, J = 7.6 Hz, 1H),
6.95 (d, J=7.5 Hz, 1H), 2.32 (s, 3H), 2.23 (s, 3H); *C NMR (100 MHz, CDCl3) 8159.68, 149.73,
140.86, 139.99, 137.83, 137.62, 137.14, 137.06, 132.03, 131.30, 130.34, 129.96, 129.89, 128.56,
128.49, 128.37, 128.24, 128.03, 127.82, 127.61, 127.51, 127.31, 126.53, 126.23, 125.46, 21.54,
21.53. HRMS (ESI) caled. for C9HoyN [M+H]+: 386.1903, found: 386.1897.

1-phenyl-3,4-dipropylisoquinoline (3f) *

The title compound was obtained as a white solid (260 mg, Yield: 90%) via the general procedure.
'H NMR (400 MHz, CDCl3) & 8.02 (dd, J = 8.2, 5.7 Hz, 2H), 7.70 — 7.61 (m, 3H), 7.54 — 7.37 (m,
4H), 3.11 — 2.94 (m, 4H), 1.85 (dd, J=15.4, 7.6 Hz, 2H), 1.74 (dd, J = 15.4, 7.6 Hz, 2H), 1.14 (t,
J =173 Hz, 3H), 1.05 (t, J = 7.3 Hz, 3H); *C NMR (100 MHz, CDCl3) & 158.12, 152.28, 140.19,
136.14, 130.07, 129.46, 128.28, 128.18, 128.10, 127.17, 125.33, 125.27, 123.35, 37.45, 30.01,
24.18,23.70, 14.72, 14.39.

4-methyl-1,3-diphenylisoquinoline (3g) *

The title compound was obtained as a white solid (250 mg, Yield: 85%) via the general procedure.
'H NMR (400 MHz, CDCl;) & 8.13 (d, J = 8.5 Hz, 2H), 7.78 — 7.69 (m, 3H), 7.67 — 7.59 (m, 2H),
7.56 — 7.42 (m, 6H), 7.38 (t, J = 7.4 Hz, 1H), 2.70 (s, 3H); *C NMR (100 MHz, CDCl;) & 158.28,
151.12, 141.56, 139.94, 137.11, 130.23, 130.14, 129.94, 128.32, 128.25, 128.11, 128.06, 127.50,
126.35, 125.44, 123.95, 123.16, 15.74.

(1,3-diphenylisoquinolin-4-yl)methanol (3h) *
The title compound was obtained as a yellow solid (270 mg, Yield: 87%) via the general
procedure. "H NMR (400 MHz, CDCl;) 6 8.35 (d, J = 8.5 Hz, 1H), 8.14 (d, J = 8.5 Hz, 1H), 7.87
—7.65 (m, 5H), 7.63 — 7.36 (m, 7H), 5.11 (s, 2H), 1.97 (brs, 1H); >C NMR (100 MHz, CDCl3) &
160.64, 152.17, 140.48, 139.61, 136.80, 130.65, 130.18, 129.94, 128.65, 128.31, 128.26, 128.23,
128.09, 126.76, 125.98, 124.73, 124.20, 59.59.



1,4-diphenyl-3-(thiophen-3-yl)isoquinoline and 1,3-diphenyl-4-(thiophen-3-yl)isoquinoline (3i
and 3i°) °

The specific structure of 3i and 3i” were not determined. The title compounds 3i was obtained as a
white solid (152 mg, Yield: 42%) via the general procedure. 'H NMR (400 MHz, CDCl3) & 8.16 (d,
J=8.3 Hz, 1H), 7.83 (d, J= 6.8 Hz, 2H), 7.62 — 7.44 (m, 9H), 7.37 (dd, J = 7.4, 1.6 Hz, 2H), 7.21
(d, J=2.0 Hz, 1H), 7.17 (d, J = 5.0 Hz, 1H), 7.09 (dd, J = 5.0, 3.0 Hz, 1H); *C NMR (100 MHz,
CDCly) 8 159.63, 144.40, 142.06, 139.84, 138.05, 137.43, 130.87, 130.29, 129.92, 129.41, 128.95,
128.69, 128.61, 128.31, 127.87, 127.46, 126.45, 126.08, 126.02, 125.21, 123.89. The other title
compound 3i” was isolated as a white solid (152 mg, Yield: 42%). 'H NMR (400 MHz, CDCl;) &
8.17 (d, J = 8.4 Hz, 1H), 7.83 (dd, J=21.1, 7.7 Hz, 3H), 7.63 (t, J = 7.3 Hz, 1H), 7.59 — 7.43 (m,
6H), 7.39 (dd, J=4.8, 3.0 Hz, 1H), 7.27 — 7.18 (m, 3H), 7.15 (d, J = 1.9 Hz, 1H), 7.05 (d, J=4.9
Hz, 1H); *C NMR (100 MHz, CDCls) § 159.90, 150.31, 141.03, 139.81, 137.31, 137.28, 130.55,
130.25, 130.11, 130.09, 128.59, 128.34, 127.67, 127.59, 127.17, 126.71, 125.89, 125.53, 125.45,
124.91.

6-fluoro-1-(4-fluorophenyl)-3,4-diphenylisoquinoline (3j) ¢

The title compound was obtained as a white solid (298 mg, Yield: 76%) via the general procedure.
'H NMR (400 MHz, CDCl3) & 8.15 (dd, J = 8.8, 5.9 Hz, 1H), 7.88 — 7.70 (m, 2H), 7.48 — 7.35 (m,
5H), 7.35 — 7.09 (m, 9H); ">C NMR (100 MHz, CDCls) & 164.50, 161.98, 158.56, 150.63, 140.48,
139.11 (d, J = 9.8 Hz), 137.05, 135.67 (d, J = 3.4 Hz), 131.99 (d, J = 8.3 Hz), 131.16, 130.54,
130.45, 130.38, 128.60, 127.67, 127.34, 122.73, 117.04 (d, J = 25.3 Hz), 115.48 (d, J = 21.6 Hz),
109.80 (d, J=22.5 Hz), 99.99.

6-fluoro-1-(4-fluorophenyl)-3,4-dip-tolylisoquinoline (3k) °

The title compound was obtained as a white solid (336 mg, Yield: 80%) via the general procedure.
'H NMR (400 MHz, CDCl3) & 8.13 (dd, J=9.2, 5.8 Hz, 1H), 7.82 — 7.74 (m, 2H), 7.35 — 7.29 (m,
3H), 7.28 — 7.18 (m, 5H), 7.15 (d, J = 8.0 Hz, 2H), 7.00 (d, J = 8.0 Hz, 2H), 2.42 (s, 3H), 2.28 (s,
3H); *C NMR (100 MHz, CDCl3) & 164.39, 161.89, 158.26, 150.54, 139.36 (d, J = 9.7 Hz),
137.72, 137.24, 137.00, 135.79 (d, J = 3.2 Hz), 134.13, 132.05, 131.96, 130.96, 130.38 (d, J = 9.6
Hz), 130.29, 129.36, 128.42, 122.59, 116.78 (d, J = 25.2 Hz), 115.41 (d, J=21.6 Hz), 109.81 (d, J
=22.2 Hz), 21.37, 21.22.

3,4-bis(4-chlorophenyl)-6-fluoro-1-(4-fluorophenyl)isoquinoline (3I)

The title compound was obtained as a white solid (332 mg, Yield: 72%) via the general procedure,
Mp: 124-126 °C. "H NMR (400 MHz, CDCl3) & 8.16 (dd, J = 8.9, 5.7 Hz, 1H), 7.82 — 7.71 (m,
2H), 7.42 (d, J = 8.1 Hz, 2H), 7.37 — 7.24 (m, 6H), 7.24 — 715 (m, 4H); *C NMR (125 MHz,
CDCl;) 6 164.37 (d, J = 10.2 Hz), 162.38 (d, J = 6.2 Hz), 159.06, 149.48, 138.88 (d, J = 9.9 Hz),
138.64, 135.32 (d, J = 3.4 Hz), 135.23, 134.03, 133.71, 132.40, 131.92 (d, J = 8.2 Hz), 131.66,
130.71 (d, J = 9.4 Hz), 129.14, 128.41 (d, J = 5.4 Hz), 128.08, 122.77, 117.40 (d, J = 25.2 Hz),
115.56 (d, J = 21.6 Hz), 109.51 (d, J = 22.5 Hz). HRMS (ESI) calcd. for C,;H;¢CL,F,N [M+H]":
430.1213, found: 430.1217.

6-fluoro-1,3,4-tris(4-fluorophenyl)isoquinoline (3m)



The title compound was obtained as a white solid (300 mg, Yield: 70%) via the general procedure,
Mp: 156-158 °C. "H NMR (400 MHz, CDCl3) & 8.16 (dd, J = 9.0, 5.8 Hz, 1H), 7.82 — 7.69 (m,
2H), 7.42 — 7.33 (m, 2H), 7.33 — 7.18 (m, 6H), 7.13 (t, J = 8.7 Hz, 2H), 6.91 (t, J = 8.7 Hz, 2H);
3C NMR (125 MHz, CDCls) & 164.34 (d, J = 8.4 Hz), 163.26 (d, J = 15.0 Hz), 162.34 (d, J = 4.6
Hz), 161.29 (d, J = 14.8 Hz), 158.87, 149.84, 139.10 (d, J = 9.9 Hz), 136.35 (d, J = 3.3 Hz),
135.42 (d, J = 3.3 Hz), 132.79, 132.74 (d, J = 7.9 Hz), 132.08 (d, J = 8.2 Hz), 131.92 (d, J =8.3
Hz), 130.67 (d, J=9.5 Hz), 128.50 (d, J = 5.1 Hz), 122.73, 117.23 (d, J = 25.2 Hz), 11591 (d,J =
21.6 Hz), 115.54 (d, J = 21.6 Hz), 114.77 (d, J = 21.5 Hz), 109.53 (d, J = 22.5 Hz). HRMS (ESI)
caled. for Co7H ¢F4N [M+H]": 386.1903, found: 386.1897.

6-methyl-3,4-diphenyl-1-p-tolylisoquinoline (3n) °

The title compound was obtained as a white solid (342 mg, Yield: 89%) via the general procedure.
'H NMR (400 MHz, CDCl3) & 8.09 (d, J = 8.6 Hz, 1H), 7.71 (d, J = 8.0 Hz, 2H), 7.46 (s, 1H),
7.43 —7.24 (m, 10H), 7.19 — 7.10 (m, 3H), 2.45 (s, 3H), 2.41 (s, 3H); *C NMR (100 MHz, CDCl;)
5 159.55, 149.82, 141.18, 140.23, 138.34, 137.86, 137.25, 137.16, 131.46, 130.51, 130.18, 129.10,
129.00, 128.73, 128.31, 127.53, 127.49, 127.19, 126.88, 124.86, 123.90, 22.17, 21.41.

6-methyl-1,3,4-trip-tolylisoquinoline (30)

The title compound was obtained as a white solid (376 mg, Yield: 91%) via the general procedure,
Mp: 183-184 °C. "H NMR (400 MHz, CDCls)  8.07 (d, J = 8.6 Hz, 1H), 7.70 (d, J = 7.9 Hz, 2H),
7.46 (s, 1H), 7.37 — 7.25 (m, SH), 7.18 (q, J = 8.1 Hz, 4H), 6.98 (d, J = 7.9 Hz, 2H), 2.45 (s, 3H),
2.41 (s, 6H), 2.26 (s,3H); °*C NMR (100 MHz, CDCls) & 159.25, 149.75, 139.99, 138.43, 138.23,
137.52, 137.31, 136.68, 136.43, 134.93, 131.27, 130.41, 130.23, 129.11, 128.96, 128.80, 128.51,
128.26, 127.46, 124.90, 123.78, 22.16, 21.42, 21.23. HRMS (ESI) calcd. for C3;HysN [M+H]":
414.2216, found: 414.2230.

3,4-bis(4-chlorophenyl)-6-methyl-1-p-tolylisoquinoline (3p)

The title compound was obtained as a white solid (372 mg, Yield: 82%) via the general procedure,
Mp: 188-190 °C. "H NMR (400 MHz, CDCls) 6 8.10 (d, J = 8.3 Hz, 1H), 7.68 (d, J = 7.6 Hz, 2H),
7.44 —7.29 (m, 8H), 7.19 (dd, J = 14.3, 8.3 Hz, 4H), 2.47 (s, 3H), 2.45 (s, 3H); >C NMR (125
MHz, CDCls) ¢ 160.04, 148.58, 140.72, 139.33, 138.60, 137.03, 136.80, 136.06, 133.48, 133.19,
132.67, 131.77, 130.07, 129.05, 128.84, 127.88, 127.67, 124.49, 123.96, 22.16, 21.38. HRMS
(ESI) calcd. for CooHpyCLN [M+H]': 454.1124, found: 454.1128.

3,4-bis(4-fluorophenyl)-6-methyl-1-p-tolylisoquinoline (3q)

The title compound was obtained as a white solid (349 mg, Yield: 83%) via the general procedure,
Mp: 184-186 °C. "H NMR (400 MHz, CDCls)  8.09 (d, J = 8.6 Hz, 1H), 7.69 (d, J = 8.0 Hz, 2H),
7.40 (s, 1H), 7.38 — 7.31 (m, 5H), 7.27 — 7.19 (m, 2H), 7.15 — 7.06 (m, 2H), 6.92 — 6.84 (m, 2H),
2.46 (s, 3H), 2.44 (s, 3H); C NMR (100 MHz, CDCl;) 5 159.86, 148.99, 146.61 (d, J = 5.8 Hz),
140.58, 138.53, 137.27, 137.07 (d, J = 1.4 Hz), 136.92, 133.58 (d, J = 3.3 Hz), 133.00, 132.92,
132.15 (d, J = 8.1 Hz), 130.09, 129.06, 128.92, 127.99, 127.66, 124.56, 123.93, 115.59 (d, J =
21.3 Hz), 114.56 (d, J = 21.3 Hz), 22.18, 21.40. HRMS (ESI) calcd. for Co0H»F,N [M+H]":
422.1715, found: 422.1719.



1-(4-chlorophenyl)-3,4-diphenylisoquinoline (3r) >

The title compound was obtained as a white solid (176 mg, Yield: 45%) via the general procedure.
'H NMR (400 MHz, CDCl;) & 8.13 (d, J = 8.1 Hz, 1H), 7.75 (dd, J = 17.0, 8.1 Hz, 3H), 7.61 (t, J
=17.4 Hz, 1H), 7.53 (d, J = 7.4 Hz, 3H), 7.46 — 7.34 (m, 5H), 7.29 (d, J= 5.9 Hz, 2H), 7.23 - 7.11
(m, 3H); *C NMR (100 MHz, CDCl3) § 158.51, 149.76, 140.75, 138.28, 137.42, 137.06, 134.75,
131.62, 131.34, 130.43, 130.11, 128.60, 128.39, 127.62, 127.41, 127.13, 127.09, 126.84, 126.22,
125.32.

6-chloro-1,3,4-triphenylisoquinoline (3r’) °

The title compound was obtained as a white solid (176 mg, Yield: 45%) via the general procedure.
'H NMR (400 MHz, CDCl3) & 8.13 (d, J = 9.0 Hz, 1H), 7.80 (d, J = 7.7 Hz, 2H), 7.69 (s, 1H),
7.59 — 7.49 (m, 3H), 7.48 — 7.36 (m, 6H), 7.28 (d, J = 7.7 Hz, 2H), 7.19 (d, J = 4.9 Hz, 3H).; *C
NMR (100 MHz, CDCl3) & 159.76, 150.84, 140.54, 139.40, 138.05, 136.88, 136.52, 131.26,
130.40, 130.17, 129.39, 128.98, 128.81, 128.56, 128.44, 127.53, 127.26, 124.90, 123.71.

1,6-dimethyl-3,4-diphenylisoquinoline (3s) ’
The title compound was obtained as a white solid (290 mg, Yield: 91%) via the general procedure.
'H NMR (400 MHz, CDCl3) 6 8.09 (d, J = 8.8 Hz, 1H), 7.41 (d, J = 8.1 Hz, 2H), 7.38 — 7.28 (m,
5H), 7.24 — 7.12 (m, 5H), 3.04 (s, 3H), 2.43 (s, 3H); *C NMR (100 MHz, CDCl3) & 157.41,
149.63, 141.22, 140.23, 137.80, 136.25, 131.48, 130.28, 128.76, 128.72, 128.18, 127.59, 127.04,
126.85, 125.49, 125.12, 124.58, 22.72, 22.16.

1-benzyl-3,4-diphenylisoquinoline (3t) ®

The title compound was obtained as a white solid (334 mg, Yield: 90%) via the general procedure.
'H NMR (400 MHz, CDCl3) 6 8.22 (d, J = 7.8 Hz, 1H), 7.65 (d, J = 8.2 Hz, 1H), 7.57 — 7.46 (m,
2H), 7.42 (t, J = 6.0 Hz, 4H), 7.38 — 7.26 (m, 5H), 7.26 — 7.15 (m, 6H), 4.79 (s, 2H); *C NMR
(100 MHz, CDCl;) 6 159.20, 149.41, 140.99, 139.73, 137.59, 136.74, 131.39, 130.41, 129.79,
129.65, 128.76, 128.50, 128.27, 127.62, 127.22, 127.02, 126.65, 126.42, 126.25, 125.78, 42.47.

2,3-diphenyl-8,9-dihydro-7H-benzo[de]quinoline (3u) ’

The title compound was obtained as a white solid (263 mg, Yield: 82%) via the general procedure.
'H NMR (400 MHz, CDCl3) & 7.48 (t, J = 4.3 Hz, 2H), 7.37 — 7.28 (m, 6H), 7.24 — 7.12 (m, 5H),
3.40 (t,J = 6.2 Hz, 2H), 3.20 (t, J = 6.2 Hz, 2H), 2.34 — 2.21 (m, 2H); "*C NMR (100 MHz, CDCl5)
5 159.31, 153.30, 149.29, 138.62, 137.77, 136.31, 131.39, 130.31, 130.13, 129.16, 128.19, 127.64,
127.08, 126.96, 124.84, 123.91, 123.61, 34.69, 30.76, 23.43.

7-methyl-4,5-dip-tolylthieno[2,3-c]pyridine (3v)

The title compound was obtained as a white solid (253 mg, Yield: 77%) via the general procedure,
Mp: 138-140 °C. "H NMR (400 MHz, CDCls) 6 7.57 (d, J = 5.4 Hz, 1H), 7.26 (d, J = 7.5 Hz, 2H),
7.20 (d, J=5.4 Hz, 1H), 7.12 (s, 4H), 7.01 (d, J = 7.5 Hz, 2H), 2.88 (s, 3H), 2.36 (s, 3H), 2.29 (s,
3H); C NMR (100 MHz, CDCl3) & 151.12, 150.94, 145.92, 137.72, 136.70, 136.63, 135.44,
133.98, 130.63, 130.39, 130.18, 129.02, 128.47, 128.06, 124.40, 23.64, 21.29, 21.21. HRMS (ESI)
calcd. for Cy,H,oNS [M+H]+: 330.1311, found: 330.1307.



1,7-dimethyl-3,4-diphenylisoquinoline (3w) ’

The title compound was obtained as a white solid (268 mg, Yield: 87%) via the general procedure..
'H NMR (400 MHz, CDCl3) & 7.95 (s, 1H), 7.55 (d, J = 8.5 Hz, 1H), 7.42 (d, J = 8.5 Hz, 1H),
7.38 — 7.27 (m, 5H), 7.19 (dd, J = 15.6, 7.1 Hz, 5H), 3.05 (s, 3H), 2.57 (s, 3H); °C NMR (100
MHz, CDCls) ¢ 157.05, 148.62, 141.05, 137.77, 136.45, 134.22, 132.13, 131.42, 130.30, 129.12,
128.19, 127.61, 127.08, 126.85, 126.36, 126.14, 124.55, 22.76, 21.92.

Dimethyl 2-(2-(dip-tolylmethylene)hydrazono)succinate (3x)

The title compound was obtained as colorless sticky oil (311 mg, Yield: 85%) via the general
procedure. '"H NMR (400 MHz, CDCl3)  7.55 (d, J = 8.1 Hz, 2H), 7.24 — 7.17 (m, 6H), 3.85 (s,
2H), 3.83 (s, 3H), 3.63 (s, 3H), 2.40 (s, 3H), 2.39 (s, 3H); >C NMR (101 MHz, CDCl;) & 168.93,
164.58, 161.64, 148.88, 140.92, 140.06, 134.93, 131.23, 130.45, 129.50, 128.94, 128.48, 52.95,
52.24, 34.04, 21.51, 21.46. HRMS (ESI) calcd. for C,;H»3;N,04 [M+H]+: 367.1652, found:
367.1654.

References:

(1) (a) Smith, L.; Howard, K. Org. Synth. 1944, 24, 53. (b) Bethell, D.; Callister, J. J. Chem. Soc.
1963, 3808. (c) Duckett, S. B.; Galvez-Lopez, M.; Perutz, R. N.; Perutz, D. Dalton Trans. 2004,
17,2746. (d) Allred, E.; Stevenson, B.; Chou, T. J. Am. Chem. Soc. 1979, 101, 1181. (e) Patrick, T;
Flory, P. J. Fluorine Chem. 1984, 25, 157. (f) Kleine, T.; Frohlich, R.; Wibbeling, B.; Wiirthwein,
E. J. Org. Chem. 2011, 76, 4591. (g) Lee, K.; Kim, J.; Hong, M.; Lee, J. J. Heterocyclic Chem.
1999, 36, 1235.

(2) (a) Panteleev, J.; Huang, R. Y.; Lui, E. K. J.; Lautens, M. Org. Lett. 2011, 13, 5314. (b) Roesch,
K. R.; Larock, R. C. J. Org. Chem. 2001, 66, 412. (c) Sakai, N.; Komatsu, R.; Uchida, N.; Ikeda,
R. K.; Konakahara, T. Org. Lett. 2010, 12, 1300. (d) Mio, M. J.; Kopel, L. C.; Braun, J.; Gadzikwa,
T. J.; Hull, K. L.; Brisbois, R. G.; Markworth, C. J.; Greico, P. A. Org. Lett. 2002, 4, 3199. (¢)
Stuart, D. R.; Bertrand-Laperle, M.; Burgess, K. M. N.; Fagnou, K. J. Am. Chem. Soc. 2008, 130,
16474. (f) He, C.; Ke, J.; Xu, H.; Lei, A. Angew. Chem. Int. Ed. 2013, 52, 1527. (g) Moulton, B.;
Whitwood, A.; Duhme-Klair, A.; Lynam, J.; Fairlamb, 1. J. Org. Chem. 2011, 76, 5320. (h) Zhu,
L.; Yu,Y.; Mao, Z.; Huang, X. Org. Lett. 2015, 17, 30.

(3) Zhang, X.; Chen, D.; Zhao, M.; J. Zhao, Jia, A.; Li, X. Adv. Synth. Catal. 2011, 353, 719.

(4) Fukutani, T.; Umeda, N.; Hirano, K.; Satoh, T.; Miura, M. Chem. Commun. 2009, 34, 5141.

(5) Qiu, L.; Huang, D.; Xu, G.; Dai, Z.; Sun, J. Org. Lett. 2015, 17, 1810.

(6) Liu, W.; Hong, X.; Xu, B. Synthesis 2013, 45, 2137.

(7) Han, W.; Zhang, G.; Li, G,; Huang, H. Org. Lett. 2014, 16, 3532.

(8) Shih, W.; Teng, C.; Parthasarathy, K.; Cheng, C. Chem. Asian J. 2012, 7, 306.



_

N

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T
5.0

T
4.5

f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5 1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



|

L

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



N

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



=T YN
P

3f

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0



=T YN
P
3f
T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 -10

f1 (ppm)



e

W

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5 2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



o

~N

== =

e o

OH
3h
T T T T T T T T T T T T T T T T T T T T T T 1

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0

f1 (ppm)



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



I

L.

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



~N
-
F C
3
T T T T T T T T T T T T T T T T T T T T T \
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0

f1 (ppm)



3

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T T
130 120 110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



.

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0

T
5.5
f1 (ppm)

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5



|

WMHWMNJ. i

"

LW

e
210 200 190 180 170 160 150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



~N
e
; ®
) T

F

3m
T T T T T T T T T T T T T T T T T T T T T 1
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0 -0

f1 (ppm)



”

L

J

L

I

3m

‘ | Lot

L

s baa s .

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T T T T T
120 110 100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



3n

i

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



3n

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



M

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5

0.0



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



= Cl

A o

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5
f1 (ppm)



= Cl

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T T T T T T T
130 120 110 100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



e

~N
-
Me | B
F
3q

9.5

9.0

8.5

8.0

7.5

7.0

6.5

T T T T T T T
6.0 5.5 5.0 4.5
f1 (ppm)

4.0

3.5

3.0



e

~N
-
Me | B
F
3q

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T T T T T T T
130 120 110 100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



o

5.5

T
5.0

T
4.5

f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5 1.0

0.5

0.0



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

T
5.5
f1 (ppm)

5.0

4.5

4.0

3.5

3.0

2.5

2.0

1.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



L

.

-

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0

2.5

2.0

1.5

1.0

0.5



3u

T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



D

|

7.0

0€°€ [

0S¢

Fulze

207
10T

1271
mmmm T |

00T

4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

4.5
f1 (ppm)

5.5 5.0

6.0

6.5

8.0 7.5

8.5

9.0

9.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



N

N S

9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5

3.0 2.5

2.0

1.5

1.0

0.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



9.5

9.0

8.5

8.0

7.5

7.0

6.5

6.0

5.5

T T T
5.0 4.5
f1 (ppm)

4.0

3.5



T
210

T
200

T
190

T
180

T
170

T
160

T
150

T
140

T
130

T
120

T
110

T
100
f1 (ppm)

90

80

70

60

50

40

30

20

10

-10



	ESI_Rh_arylhydrazine
	Spectra_NMR
	Spectra_NMR
	3
	3a
	3a_C
	3b
	3b_C
	3c
	3c_C
	3d
	3d_C
	3e
	3e_C
	3f
	3f_C
	3g
	3g_C
	3h
	3h_C
	3i
	3i_C
	3i'
	3i'_C
	3j
	3j_C
	3k
	3k_C
	3l
	3l_C
	3m
	3m_C
	3n
	3n_C
	3o
	3o_C
	3p
	3p_C
	3q
	3q_C
	3r
	3r_C
	3r'
	3r'_C
	3s
	3s_C
	3t
	3t_C
	3u
	3u_C
	3v

	csy 1-147-c

	Binder1
	3w
	3w_C
	3x
	3x_C



